
1                         The Result of findCrispr on 302 sequences
2   GCA_000007005.1_ASM700v1_genomic.fna(findCrispr):
3   START       REPEAT                           

SPACER                                             
4   crispr 1
5   1297153 CTTTCAATTCTATAAGAGATTATC TGAGGATATACTTTAATCGGATTGTGTTAGGTGGAGAGATGT spacer 

length: 42 repeater length: 24
6   1297220 CTTTCAATTCTATAAGAGATTATC CCATCTACCACACCGCGGACACTGGTATAAACATGCACCG spacer 

length: 40 repeater length: 24
7   1297285 CTTTCAATTCTATAAGAGATTATC TCAGTCTTATTGTCGAGGAGTAGTGGTAGGAGTGATA spacer 

length: 37 repeater length: 24
8   1297347 CTTTCAATTCTATAAGAGATTATC GGAAGAGACAAGACTCTACAGTACAATATGCCCCAGAT spacer 

length: 38 repeater length: 24
9   1297410 CTTTCAATTCTATAAGAGATTATC AACCGGAAGTACGAACTATGTTGCTGAGATTGTGGTCTATG spacer 

length: 41 repeater length: 24
10   1297476 CTTTCAATTCTATAAGAGATTATC TTTGTGGTACTTGTAGTTGTGATGCTGACGTTCCACTAC spacer 

length: 39 repeater length: 24
11   1297540 CTTTCAATTCTATAAGAGATTATC TCAAATCAACAAGTTACAGTAACCAACGGTACTTCAAACC spacer 

length: 40 repeater length: 24
12   1297605 CTTTCAATTCTATAAGAGATTATC TATGTTGTTGTTTGTTGAGTTGTGGTCTGCTGTGTAGTT spacer 

length: 39 repeater length: 24
13   1297669 CTTTCAATTCTATAAGAGATTATC ATCCAGACGAAGTGGGGGCAATCATGCAGCCCCCCTC spacer 

length: 37 repeater length: 24
14   1297731 CTTTCAATTCTATAAGAGATTATC AAAGATAATGGATAATAACTTAACATTACAGAATTTAAT spacer 

length: 39 repeater length: 24
15   1297795 CTTTCAATTCTATAAGAGATTATC TAAACTCATGTAGCGTTAGTTGGAGCGGATCTGCACAAGT spacer 

length: 40 repeater length: 24
16   1297860 CTTTCAATTCTATAAGAGATTATC CCAGTGTTTTACTTAACATCAGTACAAGGATCAAAAC spacer 

length: 37 repeater length: 24
17   1297922 CTTTCAATTCTATAAGAGATTATC AAGAGTTCGATCGGATTAAAGAGGAGATTGAGCAAA spacer length: 

36 repeater length: 24
18   1297983 CTTTCAATTCTATAAGAGATTATC AGTGACTCAATACCGGTCACAATATCTTCAGGTGCTCCCAT spacer 

length: 41 repeater length: 24
19   1298049 CTTTCAATTCTATAAGAGATTATC CGTCCCCATCGAATACGTAAGAGTCTGGAGGGGAATTT spacer 

length: 38 repeater length: 24
20   1298112 CTTTCAATTCTATAAGAGATTATC TAAAGGTTACGTTAGAACTAGAAAAGAATGGAAATCTGA spacer 

length: 39 repeater length: 24
21   1298176 CTTTCAATTCTATAAGAGATTATC TGGAGTTTTCAGATATTTTGTAAAGTACGTTCAGTT spacer length: 

36 repeater length: 24
22   1298237 CTTTCAATTCTATAAGAGATTATC AATAGGCTATGGTGTGTGGATGGACCTGTATCGTAAAT spacer 

length: 38 repeater length: 24
23   1298300 CTTTCAATTCTATAAGAGATTATC CACGCAAAAGGATAAACAATATGGTGCGATTCGAATGG spacer 

length: 38 repeater length: 24
24   1298363 CTTTCAATTCTATAAGAGATTATC ACAAACAGTGTGTGTTACATTATCCTTCGATTACAACGA spacer 

length: 39 repeater length: 24
25   1298427 CTTTCAATTCTATAAGAGATTATC CTTCTGTTCTGAAATTATAAAGGACATGCTGATAAAATT spacer 

length: 39 repeater length: 24
26   1298491 CTTTCAATTCTATAAGAGATTATC CTAACTGAAGAAGACCCAATTTATATTGCAGGATTTG spacer 

length: 37 repeater length: 24
27   1298553 CTTTCAATTCTATAAGAGATTATC TGCAGAACCATTAGCTGGTACAGTAACTGTTTGCCA spacer length: 

36 repeater length: 24
28   1298614 CTTTCAATTCTATAAGAGATTATC ACCATAGTCCCTGATTTCGGTATTCTTTACCCTGTAACCCC spacer 

length: 41 repeater length: 24
29   1298680 CTTTCAATTCTATAAGAGATTATC GCTTATCTCTCTCATGCGCCATTTCTTCTTTCCTTCTTT spacer 

length: 39 repeater length: 24
30   1298744 CTTTCAATTCTATAAGAGATTATC TATATCCCAAAAAATCTCAGACATTAGAGAGCATTTTTG spacer 

length: 39 repeater length: 24
31   1298808 CTTTCAATTCTATAAGAGATTATC AATAGATCCAGAAAATGAATATGTCAAATTAGCTGACATT spacer 

length: 40 repeater length: 24
32   1298873 CTTTCAATTCTATAAGAGATTATC TTTATTTTCTTGCGATATTTCATTACCGAGACTTTTGCC spacer 

length: 39 repeater length: 24
33   1298937 CTTTCAATTCTATAAGAGATTATC CAACCACAAGAAGAAACCACTACCCAAGAAATGCAGGG spacer 

length: 38 repeater length: 24
34   1299000 CTTTCAATTCTATAAGAGATTATC TTTGACTCCTGGGCTTAACGCACCTTCTCTGGCCTCG spacer 

length: 37 repeater length: 24
35   1299062 CTTTCAATTCTATAAGAGATTATC TTAGCCCAGATGAAGCAACACAAGAGGCTAGTAAGGTT spacer 

length: 38 repeater length: 24
36   1299125 CTTTCAATTCTATAAGAGATTATC TCACTCCAAGAGGCTGTAAAGTCCTTACAAGAAGAGGT
37   
38   
39   crispr 2



40   1809772 CTTTCAATTCTATAGTAGATTAGC AACACATTGCTCATATAACTACACCATTCACTATTGCCT spacer 
length: 39 repeater length: 24

41   1809836 CTTTCAATTCTATAGTAGATTAGC ACAATGTATGACTATGGATATCAATGGAGCGTCGGCTTA spacer 
length: 39 repeater length: 24

42   1809900 CTTTCAATTCTATAGTAGATTAGC CAAATAATCTAGCATTTTCTTCATAAAGTTCATTACATA spacer 
length: 39 repeater length: 24

43   1809964 CTTTCAATTCTATAGTAGATTAGC CTTAAAAGTGTTGGAGTTTGTGCAGTTAGTTGAATTTCAC spacer 
length: 40 repeater length: 24

44   1810029 CTTTCAATTCTATAGTAGATTAGC GTTATTCCTAATTGTTTTCGGAAATTATTTTGAGAATGA spacer 
length: 39 repeater length: 24

45   1810093 CTTTCAATTCTATAGTAGATTAGC GCCGTACTGACTTCTCCCCTGCCAGCGAGGGTTCTCCTCA spacer 
length: 40 repeater length: 24

46   1810158 CTTTCAATTCTATAGTAGATTAGC TTCCCCACCATTATGTACCACTATTATGCTTCCATTTAT spacer 
length: 39 repeater length: 24

47   1810222 CTTTCAATTCTATAGTAGATTAGC ATGTTCTTTTTCCAGAACTGTAACTATAATTTTGTTGAT spacer 
length: 39 repeater length: 24

48   1810286 CTTTCAATTCTATAGTAGATTAGC TATTTTTGCGTATTTACACGATTTATTTATTTCGCAGAAT spacer 
length: 40 repeater length: 24

49   1810351 CTTTCAATTCTATAGTAGATTAGC AGTGATGGTACTACGACCGTGAAAATGAGTTGAAAAA spacer 
length: 37 repeater length: 24

50   1810413 CTTTCAATTCTATAGTAGATTAGC CATCACGCAGAATAATGGTTCAGGTAACTTTTTAAG spacer length: 
36 repeater length: 24

51   1810474 CTTTCAATTCTATAGTAGATTAGC TGATTATATTCAAGGACAATATGTTGAAACGCCGATTTTA spacer 
length: 40 repeater length: 24

52   1810539 CTTTCAATTCTATAGTAGATTAGC AGATGCTATTGGAGGATTTCACCAGGTTGGGTTATAATGTCAAAT 
spacer length: 45 repeater length: 24

53   1810609 CTTTCAATTCTATAGTAGATTAGC TCAGAGTTTTTTTATTTTTTCTATTTGAAATTAAGCAC spacer 
length: 38 repeater length: 24

54   1810672 CTTTCAATTCTATAGTAGATTAGC TTGGGTGTTTTGTTTAGGTTTGAAAAAGATTATCTTATTTTC spacer 
length: 42 repeater length: 24

55   1810739 CTTTCAATTCTATAGTAGATTAGC CCAACGGCTCTTACGCCCTCCTCGGCATGTACAACGGGAC spacer 
length: 40 repeater length: 24

56   1810804 CTTTCAATTCTATAGTAGATTAGC AAGATACCACAACACTTGGAGTTAATGCATTATTGAATATGGATACA 
spacer length: 47 repeater length: 24

57   1810876 CTTTCAATTCTATAGTAGATTAGC GGAAAGGCTAATGGAGACAAAAAGAAGTCTAAAAAGCA spacer 
length: 38 repeater length: 24

58   1810939 CTTTCAATTCTATAGTAGATTAGC TTCTTCAGCTTCTTCCCAACGCTATATGTGCTATTAGGTGTAA spacer 
length: 43 repeater length: 24

59   1811007 CTTTCAATTCTATAGTAGATTAGC CGGCACAGTACTACTATCTGAAAGTGTTGCATCTCCAAAT spacer 
length: 40 repeater length: 24

60   1811072 CTTTCAATTCTATAGTAGATTAGC AACACGTCCTTTTTCATTTGTAATATCTGAACCTGGA spacer 
length: 37 repeater length: 24

61   1811134 CTTTCAATTCTATAGTAGATTAGC CCTAATATCCTCGGGTACTTATAGAACCCTCCTTCTGGT spacer 
length: 39 repeater length: 24

62   1811198 CTTTCAATTCTATAGTAGATTAGC 
CTGTTAGTAAGCCCCTTGCTACAACTCTATAGAAGTGCGGGTTTTAAACAGCTGTTTGAGAATATAAACATGGGGTAAAAAAGCTA
CAACTCTATAGAAGTGCGG spacer length: 105 repeater length: 24

63   1811328 CTTTCAATTCTATAGTAGATTAGC ATATTTAAAGTTTTTGCTCAACCAGTTAGGTAACAAGTATTC spacer 
length: 42 repeater length: 24

64   1811395 CTTTCAATTCTATAGTAGATTAGC AAAGCGGTTGTTTTCCAGTTCCAGAAACTGGAATTCTTA spacer 
length: 39 repeater length: 24

65   1811459 CTTTCAATTCTATAGTAGATTAGC GGATTTTTAAATGGAGTGAATTGATAAAATGATAAAG spacer 
length: 37 repeater length: 24

66   1811521 CTTTCAATTCTATAGTAGATTAGC TTGGTGGGGCGATGAACGGCAACGATATGTTGGACGTCA spacer 
length: 39 repeater length: 24

67   1811585 CTTTCAATTCTATAGTAGATTAGC CTGGAAAACAAATTGAAGAAAGTAAAAAAATTGAAATTTTA spacer 
length: 41 repeater length: 24

68   1811651 CTTTCAATTCTATAGTAGATTAGC GATAGAGAAAAGTTTATAAAGGAGAGTGAAGATATGTATA spacer 
length: 40 repeater length: 24

69   1811716 CTTTCAATTCTATAGTAGATTAGC TCTAACACTTTATGATTTCAAGAACTTTGCAAGAAATA spacer 
length: 38 repeater length: 24

70   1811779 CTTTCAATTCTATAGTAGATTAGC TTAGCATGCGAAACAAATGAAGAATTCAGAAGAGAGTTA spacer 
length: 39 repeater length: 24

71   1811843 CTTTCAATTCTATAGTAGATTAGC AAAGAATGAGGAAAGAGGCATTGGAAGGCATTGAAGAAGGT spacer 
length: 41 repeater length: 24

72   1811909 CTTTCAATTCTATAGTAGATTAGC TGGAGATTTAATTAGATATCATCACTTCGTTCCTTTCTCT spacer 
length: 40 repeater length: 24

73   1811974 CTTTCAATTCTATAGTAGATTAGC CTGTTACGCCGGTGCTGGAGGGTAAGTTAGTTGGAGAGC spacer 
length: 39 repeater length: 24

74   1812038 CTTTCAATTCTATAGTAGATTAGC TTTCCCAGACTTAGTAAAGGACATTTGGAAGGTTCTAA spacer 
length: 38 repeater length: 24



75   1812101 CTTTCAATTCTATAGTAGATTAGC ATGAAACAGAAAAAGTTAACATTTTAGACCACCAATTAA spacer 
length: 39 repeater length: 24

76   1812165 CTTTCAATTCTATAGTAGATTAGC AAGACCCCGACTTTTTAAGGTTTACAGATCCCGCAGAAA spacer 
length: 39 repeater length: 24

77   1812229 CTTTCAATTCTATAGTAGATTAGC ATGAGGTTCGTCGTGTAGGGATTAATCCCGTGTCTAAA spacer 
length: 38 repeater length: 24

78   1812292 CTTTCAATTCTATAGTAGATTAGC TAATTATCAATGGCAAACCGCATATAATTGGATGAGATT spacer 
length: 39 repeater length: 24

79   1812356 CTTTCAATTCTATAGTAGATTAGC TTTACTACACATGTAATAAGTATGTTGATTATGGAATAGAA spacer 
length: 41 repeater length: 24

80   1812422 CTTTCAATTCTATAGTAGATTAGC TTGAACACGTGATATAGAACCAGTTGTTCTAATACGT spacer 
length: 37 repeater length: 24

81   1812484 CTTTCAATTCTATAGTAGATTAGC AACAATAGCAATAGCTTTGCTTATAGTCGGTGTAATAA spacer 
length: 38 repeater length: 24

82   1812547 CTTTCAATTCTATAGTAGATTAGC TTGTAAAGACTAGGTAAAACTTTGTTATCATAATAGCAGT spacer 
length: 40 repeater length: 24

83   1812612 CTTTCAATTCTATAGTAGATTAGC AGGAGGGGCTATACGTACGATCACGAATGTAACATTATCGTG spacer 
length: 42 repeater length: 24

84   1812679 CTTTCAATTCTATAGTAGATTAGC AGTATCTGGCTTTTCGACACAAAACTTCCTTTACCAA spacer 
length: 37 repeater length: 24

85   1812741 CTTTCAATTCTATAGTAGATTAGC ACGACGATGCTATGTGTTGCACTGTATTTGATCACGGTTA spacer 
length: 40 repeater length: 24

86   1812806 CTTTCAATTCTATAGTAGATTAGC TACGGTTAAAAGTTGGCAAAAAGCTTAAATTTTTGCA spacer 
length: 37 repeater length: 24

87   1812868 CTTTCAATTCTATAGTAGATTAGC CTTATGAGCCTCTTTGAGATGTGTCTCTGACTTCTG spacer length: 
36 repeater length: 24

88   1812929 CTTTCAATTCTATAGTAGATTAGC ATAAATAAACTAGGTTTGTATTTATCACCTCCAACAATTC spacer 
length: 40 repeater length: 24

89   1812994 CTTTCAATTCTATAGTAGATTAGC AAACGATAAATTAGCACTATATTATAACTATGATTCTACAC spacer 
length: 41 repeater length: 24

90   1813060 CTTTCAATTCTATAGTAGATTAGC AACTGTAACTGGTAGCCTTGGTCAGGTGTTACTGACAGTGTCGAT 
spacer length: 45 repeater length: 24

91   1813130 CTTTCAATTCTATAGTAGATTAGC CAAAATGATATACATATAGTACCATCACCTAGCGCAAGA spacer 
length: 39 repeater length: 24

92   1813194 CTTTCAATTCTATAGTAGATTAGC GGATATCCAGCAATTGCAACAGGTGGGTCGGGGATATCATTG spacer 
length: 42 repeater length: 24

93   1813261 CTTTCAATTCTATAGTAGATTAGC TTTAACTATGACTTTTCAGAATACAACAATTTCGCCAAT spacer 
length: 39 repeater length: 24

94   1813325 CTTTCAATTCTATAGTAGATTAGC ATGTATACAATAGATCATATGTTATATATAGAGAATGTACCAA spacer 
length: 43 repeater length: 24

95   1813393 CTTTCAATTCTATAGTAGATTAGC TCTTGTACAAACTCTCATACACGTTCATTGCAAAACAGTTCA spacer 
length: 42 repeater length: 24

96   1813460 CTTTCAATTCTATAGTAGATTAGC TACACTGTTGCTTTCCTAACGCTCTACATCGCGTTG spacer length: 
36 repeater length: 24

97   1813521 CTTTCAATTCTATAGTAGATTAGC TGCAGGAGGGCGAGGAAGAATGATAAAGATGGAGGAAA spacer 
length: 38 repeater length: 24

98   1813584 CTTTCAATTCTATAGTAGATTAGC TTGTCCCTTCCATGGGCATTTGTCACTTTCACAAAACCT spacer 
length: 39 repeater length: 24

99   1813648 CTTTCAATTCTATAGTAGATTAGC ATAAAAAAAGAATTATAACTTATTCATCATTCTTTTAAT spacer 
length: 39 repeater length: 24

100   1813712 CTTTCAATTCTATAGTAGATTAGC TTATAATCCCCGTGACACAGAAAGAATTTTAAATATCATAA spacer 
length: 41 repeater length: 24

101   1813778 CTTTCAATTCTATAGTAGATTAGC TAAACTAACAAGTAAAATTATAACTCCTAACGGAATTG spacer 
length: 38 repeater length: 24

102   1813841 CTTTCAATTCTATAGTAGATTAGC TGACGATTATAACACTGAACATGAGTATGCAGTAAGTGAAG spacer 
length: 41 repeater length: 24

103   1813907 CTTTCAATTCTATAGTAGATTAGC AGAATAATCAGTGATGAACAGTGTGAGAAACTTGTCCAAGTTT spacer 
length: 43 repeater length: 24

104   1813975 CTTTCAATTCTATAGTAGATTAGC ATGATGTTGAAAATGGACTAAAACTTTTAGATGAAAAAC spacer 
length: 39 repeater length: 24

105   1814039 CTTTCAATTCTATAGTAGATTAGC TGAACGGAACATCTATTTTTACTCCTAACATCATTCAATC spacer 
length: 40 repeater length: 24

106   1814104 CTTTCAATTCTATAGTAGATTAGC AAATAATGATAAATAAGGATGAGGTGATAGTACAATGAAAT spacer 
length: 41 repeater length: 24

107   1814170 CTTTCAATTCTATAGTAGATTAGC AGCCCTCCAAAATCGTAAAACCTTGAATATATGAAGTTAAATTT spacer 
length: 44 repeater length: 24

108   1814239 CTTTCAATTCTATAGTAGATTAGC GTGCTGTAGGCTGTAGGACTGTCGAGGTAGCGTTTGAA spacer 
length: 38 repeater length: 24

109   1814302 CTTTCAATTCTATAGTAGATTAGC AGAGTTAATAAACATTTCGAATCCCCACGCTAACGAAAA spacer 
length: 39 repeater length: 24

110   1814366 CTTTCAATTCTATAGTAGATTAGC ACAAATAACGAAACGAATAAATATAATAAATTATGAAT spacer 



length: 38 repeater length: 24
111   1814429 CTTTCAATTCTATAGTAGATTAGC TTGGTGAACCGGTGATAATATTCGTTACGGCGTCCAATACTG spacer 

length: 42 repeater length: 24
112   1814496 CTTTCAATTCTATAGTAGATTAGC CCTTACCCTTCAGGAAGCTGCAGAAGATGGTGGAGTAC spacer 

length: 38 repeater length: 24
113   1814559 CTTTCAATTCTATAGTAGATTAGC CATCCGTTACGCTGAGCATACTAAGATCTGTCCTATTTGCCAT spacer 

length: 43 repeater length: 24
114   1814627 CTTTCAATTCTATAGTAGATTAGC TATGGGGGTCAGTGACACTTATTCCACCGTTCAGTATT spacer 

length: 38 repeater length: 24
115   1814690 CTTTCAATTCTATAGTAGATTAGC TGGAATTTTGAATTTTTTGCACCGCTCCAATTATTATTTG spacer 

length: 40 repeater length: 24
116   1814755 CTTTCAATTCTATAGTAGATTAGC TTGTCTGTCGGTGAAGCAGTAGTATTTCTAAGAGGCCGTC spacer 

length: 40 repeater length: 24
117   1814820 CTTTCAATTCTATAGTAGATTAGC TCTACTTCTGTCTTCTTAGCCATTCAGCTCACCTTT spacer length: 

36 repeater length: 24
118   1814881 CTTTCAATTCTATAGTAGATTAGC GTAAGAATAATTTTACAAAATCTTAGTAATTATATAGTTTATA spacer 

length: 43 repeater length: 24
119   1814949 CTTTCAATTCTATAGTAGATTAGC CCTCGCTTTAACCGAGGTGTCTCGGTGACGCTTGCTCCG spacer 

length: 39 repeater length: 24
120   1815013 CTTTCAATTCTATAGTAGATTAGC AGATTGGTGTATAGTAACAGAAAAGCAGACAACGAAAGG spacer 

length: 39 repeater length: 24
121   1815077 CTTTCAATTCTATAGTAGATTAGC ATGTTAGTTATCGGCGTTATAATGGGTATCGGAATCGGTGTA spacer 

length: 42 repeater length: 24
122   1815144 CTTTCAATTCTATAGTAGATTAGC CTATTTTTGTCAATAATTTTTTTATTTTTGCATTTTTCGAAA spacer 

length: 42 repeater length: 24
123   1815211 CTTTCAATTCTATAGTAGATTAGC GTAATCTTATTTCTGCGGTAAATTGAGATTATAGATGGTA spacer 

length: 40 repeater length: 24
124   1815276 CTTTCAATTCTATAGTAGATTAGC ATCATTTATGCACATTTCAACTCCATTTCCAATATGAA spacer 

length: 38 repeater length: 24
125   1815339 CTTTCAATTCTATAGTAGATTAGC CCACGTTTTTTGTCTTAACTTTAATTGATTTATTAGAA spacer 

length: 38 repeater length: 24
126   1815402 CTTTCAATTCTATAGTAGATTAGC AAGGTCAATCCATTCTGGGGGCGTTAAACCCGCATCCCTG spacer 

length: 40 repeater length: 24
127   1815467 CTTTCAATTCTATAGTAGATTAGC GGCAGTGTTAGAATACTAACGGGCGAAGAAGAATGGGTTTAT spacer 

length: 42 repeater length: 24
128   1815534 CTTTCAATTCTATAGTAGATTAGC AAGAGGTGAAGAGACAAGGTGAAGCCATTGTATCACTCCAAG
129   
130   
131   crispr 3
132   1744007 GATAATCTACTATAGAATTGAAAG ATACTGCAAGCGAATTGGCGGAAAATTGGCAGCGACGT spacer 

length: 38 repeater length: 24
133   1744070 GATAATCTACTATAGAATTGAAAG TTATCTAATTTTAATAATCAAGGAAATTCATTAACTCAAAT spacer 

length: 41 repeater length: 24
134   1744136 GATAATCTACTATAGAATTGAAAG CCCATTCATCTCTTTCTTTGCAGCTTTGTTCTAACATT spacer 

length: 38 repeater length: 24
135   1744199 GATAATCTACTATAGAATTGAAAG TGGTAAATAGCTCTGTTAGGCCCAGTTATTCCATATTCTG spacer 

length: 40 repeater length: 24
136   1744264 GATAATCTACTATAGAATTGAAAG ATTTTCTAATATATCTAATTCACTCTGCGTATCATTATGGATA spacer 

length: 43 repeater length: 24
137   1744332 GATAATCTACTATAGAATTGAAAG TTAGCCCAACAATTAACTAAAGATCCTGAAGCAGTCA spacer 

length: 37 repeater length: 24
138   1744394 GATAATCTACTATAGAATTGAAAG AGGTGAAAAAGCATTCTAAAGCTATTCTTAGGCTTGC
139   
140   
141   crispr 4
142   1305634 GATAATCTCTTATAGAATTGAAAG TTTGCCATTGCAGAATTATCGCCCAGAACAAATTTC spacer length: 

36 repeater length: 24
143   1305695 GATAATCTCTTATAGAATTGAAAG ATCATATATCTTGTATTCCGCATATTTAAATCTTTCTAT spacer 

length: 39 repeater length: 24
144   1305759 GATAATCTCTTATAGAATTGAAAG GCGGTTGAAGAAAAGTGCAGGATCACGGGGTCAGGACT spacer 

length: 38 repeater length: 24
145   1305822 GATAATCTCTTATAGAATTGAAAG TAGACTATGCGTTATACTATGTCCGCAATGGCATTAGC spacer 

length: 38 repeater length: 24
146   1305885 GATAATCTCTTATAGAATTGAAAG TTGTATTTGTCGGTGGGTGAACTAACAAATATACGCCT spacer 

length: 38 repeater length: 24
147   1305948 GATAATCTCTTATAGAATTGAAAG TCAATTTGTGAAACTTGTCCCGGCTCATTGGATTTGTT spacer 

length: 38 repeater length: 24
148   1306011 GATAATCTCTTATAGAATTGAAAG ATCAAGGGCAAATCGGGAGTCCAGGAGATTCTCGAAGC spacer 

length: 38 repeater length: 24
149   1306074 GATAATCTCTTATAGAATTGAAAG CTTGAAATTACAGAAAAAATAACATTCATTTACCCTGT spacer 

length: 38 repeater length: 24



150   1306137 GATAATCTCTTATAGAATTGAAAG ATTCCAACGGCACTTCTTATTCTTTCACAGTTACGGGC spacer 
length: 38 repeater length: 24

151   1306200 GATAATCTCTTATAGAATTGAAAG CAGAATTAGCACGGTTAGTCGAGCAGTTAGAAATTTAC spacer 
length: 38 repeater length: 24

152   1306263 GATAATCTCTTATAGAATTGAAAG CTTTGAAGTACTCTTCTCTATGATACGACACCAATTCT spacer 
length: 38 repeater length: 24

153   1306326 GATAATCTCTTATAGAATTGAAAG AAATTCTCGCAGAATTCTATCTACCGGACGATGTAGCAT spacer 
length: 39 repeater length: 24

154   1306390 GATAATCTCTTATAGAATTGAAAG AAACCCGAACTTTTGCTATATATAGCATTTCGAACTTTTAC spacer 
length: 41 repeater length: 24

155   1306456 GATAATCTCTTATAGAATTGAAAG CGACACCAGTCGGTATTATCTCTTCTTCCTTCAAACCA spacer 
length: 38 repeater length: 24

156   1306519 GATAATCTCTTATAGAATTGAAAG GAAAAGTTTGGCAGAAAAAGAGTCTGGCTTTGCCAGAAAG spacer 
length: 40 repeater length: 24

157   1306584 GATAATCTCTTATAGAATTGAAAG AAGATTGTGGCTATTGCCGCACCGGCGTAAGCGTATTCT spacer 
length: 39 repeater length: 24

158   1306648 GATAATCTCTTATAGAATTGAAAG CCAAATGCCCGTGAAACATAAACATAATCTCCAGTAGAC spacer 
length: 39 repeater length: 24

159   1306712 GATAATCTCTTATAGAATTGAAAG GCTAATTCCAATGCTAAGTTATCTAGGGCAACAAACAAT spacer 
length: 39 repeater length: 24

160   1306776 GATAATCTCTTATAGAATTGAAAG TCACGTTTGCCGTACTCCACCAAAGATATGTATTGAA spacer 
length: 37 repeater length: 24

161   1306838 GATAATCTCTTATAGAATTGAAAG GACTCGAAAGCCAAAGAGAACGAGAAATGGGACCGT spacer length: 
36 repeater length: 24

162   1306899 GATAATCTCTTATAGAATTGAAAG AGCATAAGACCAAGCGCAATTGCGAGGTAATCAAAAA spacer 
length: 37 repeater length: 24

163   1306961 GATAATCTCTTATAGAATTGAAAG ACAACTCGTTCCTGGGTATCCCTGTTTTGTCTTCTAA spacer 
length: 37 repeater length: 24

164   1307023 GATAATCTCTTATAGAATTGAAAG TTTTGTCTCCAAATCGTTTGTCCAATCAAACTTAATTA spacer 
length: 38 repeater length: 24

165   1307086 GATAATCTCTTATAGAATTGAAAG CCTTCAAACATAAGTTTGACAAATACGGTAGCCCCGC spacer 
length: 37 repeater length: 24

166   1307148 GATAATCTCTTATAGAATTGAAAG TTTTATCCATTTGATCCCTTCCTTATAATACAGACCTA spacer 
length: 38 repeater length: 24

167   1307211 GATAATCTCTTATAGAATTGAAAG CAGATAGATTCCATAACTCACCTCGCCCAAGAAGACT spacer 
length: 37 repeater length: 24

168   1307273 GATAATCTCTTATAGAATTGAAAG ATAAAATAATCGTTCAATATTTCAATGAAACTGGTGTTATG spacer 
length: 41 repeater length: 24

169   1307339 GATAATCTCTTATAGAATTGAAAG AAAAGCCAATCCCAAGATACATCATCGCAGAAATATTC spacer 
length: 38 repeater length: 24

170   1307402 GATAATCTCTTATAGAATTGAAAG TTTTGATAACTAGATGTGGAACCGAAGTTTACTACTAGT spacer 
length: 39 repeater length: 24

171   1307466 GATAATCTCTTATAGAATTGAAAG ACAGTACCATCAAAATTAGGATAGCCGCCACAAACC spacer length: 
36 repeater length: 24

172   1307527 GATAATCTCTTATAGAATTGAAAG AAAGAAGCGATCAAAAAGCTGGATAAGGAGTTGAAGCA spacer 
length: 38 repeater length: 24

173   1307590 GATAATCTCTTATAGAATTGAAAG GGTTTCTCTCTTGTCGCCTCTGCCAGTGCATCATCTA spacer 
length: 37 repeater length: 24

174   1307652 GATAATCTCTTATAGAATTGAAAG TCTTGTGTGGTGTTAACGATCTCGAATCCTGGGGGTA spacer 
length: 37 repeater length: 24

175   1307714 GATAATCTCTTATAGAATTGAAAG ATAAAACATATGTATTGGTGCCTATAATTAATAGCCAT spacer 
length: 38 repeater length: 24

176   1307777 GATAATCTCTTATAGAATTGAAAG TCCAGTTTCCTTTGCAACATTATCTATAAACGTGTCCT spacer 
length: 38 repeater length: 24

177   1307840 GATAATCTCTTATAGAATTGAAAG CTCACTATGTTTGCTGTCGAGAAGTTGAATAAGCAG spacer length: 
36 repeater length: 24

178   1307901 GATAATCTCTTATAGAATTGAAAG TCTCCTTTTCTTCTAAGCTAAGATAAGCCTGTTTAAT spacer 
length: 37 repeater length: 24

179   1307963 GATAATCTCTTATAGAATTGAAAG TTACCTCTACAACTCCCAGCTTCCTCTGTTGAATGCGG spacer 
length: 38 repeater length: 24

180   1308026 GATAATCTCTTATAGAATTGAAAG TTCAATTTATGTGTTACTTTTAATAATTGTTTCACTGCC spacer 
length: 39 repeater length: 24

181   1308090 GATAATCTCTTATAGAATTGAAAG TCGGATATGTCAGTCTTGACGAATTCGTATGCGTCTCCT spacer 
length: 39 repeater length: 24

182   1308154 GATAATCTCTTATAGAATTGAAAG AAATATAAACCATAAATCGTCAACAATTAGACTAACA spacer 
length: 37 repeater length: 24

183   1308216 GATAATCTCTTATAGAATTGAAAG CATGGTGGGGGGGCGTCAAAAATTCAGAAATATTTTGCA spacer 
length: 39 repeater length: 24

184   1308280 GATAATCTCTTATAGAATTGAAAG AACTCCTTTGCAATCCTATATCTAGTGTAGCCGTCTA spacer 
length: 37 repeater length: 24

185   1308342 GATAATCTCTTATAGAATTGAAAG CTGCTCCATCAAACGGCCCCGTGAGGGATACTATGA spacer length: 



36 repeater length: 24
186   1308403 GATAATCTCTTATAGAATTGAAAG AATTTGAACATAATTCGGCCTCGTCAGTTTTCCACAGAT spacer 

length: 39 repeater length: 24
187   1308467 GATAATCTCTTATAGAATTGAAAG TCCCTAACTTAGGTTGGGGTAAAGAAATAGAACATAGA spacer 

length: 38 repeater length: 24
188   1308530 GATAATCTCTTATAGAATTGAAAG TTTACTGACAACGCCATCATACTTACTAGCCCAACTA spacer 

length: 37 repeater length: 24
189   1308592 GATAATCTCTTATAGAATTGAAAG GTCCATTCTCCATTTATCTCAACCTTATCACAAATTTGG spacer 

length: 39 repeater length: 24
190   1308656 GATAATCTCTTATAGAATTGAAAG TCAGTTCTAGAAAGAATTATTAGCATTAGATCTTCTAGAC spacer 

length: 40 repeater length: 24
191   1308721 GATAATCTCTTATAGAATTGAAAG CTCTCTATCCCAGATGGAATTCCAAAGGATCAAGCA spacer length: 

36 repeater length: 24
192   1308782 GATAATCTCTTATAGAATTGAAAG ATCTGAATTTCCTCAGCTTCCATTGCATAATTTATTCT spacer 

length: 38 repeater length: 24
193   1308845 GATAATCTCTTATAGAATTGAAAG TATTTACCTTAATATTATGTATAATAGATAAGAGCTCCC spacer 

length: 39 repeater length: 24
194   1308909 GATAATCTCTTATAGAATTGAAAG ACTATGGACCTACTACAGGGCCTATCTGACTTTCTGT spacer 

length: 37 repeater length: 24
195   1308971 GATAATCTCTTATAGAATTGAAAG TTATTGTCAGAAAAAGAAATTATACTCCGATTAATAG spacer 

length: 37 repeater length: 24
196   1309033 GATAATCTCTTATAGAATTGAAAG GTCAAAATTGCCCAACCGAACGTTAGCAAAAATGCAGCA spacer 

length: 39 repeater length: 24
197   1309097 GATAATCTCTTATAGAATTGAAAG TCCCTTTCAGATTTGCAATATGTTAGAGCGAGCTTCGCAA spacer 

length: 40 repeater length: 24
198   1309162 GATAATCTCTTATAGAATTGAAAG GCTGAATTGTAAAATTACGTTTATTACTTTCAGTCAAC spacer 

length: 38 repeater length: 24
199   1309225 GATAATCTCTTATAGAATTGAAAG GTTTTATTTATAAACGGCGGGTCTAGATAAAATACAGT spacer 

length: 38 repeater length: 24
200   1309288 GATAATCTCTTATAGAATTGAAAG TCACTCTTTCAGTCATCATTCTCTTTGCTGAGATTGCTC spacer 

length: 39 repeater length: 24
201   1309352 GATAATCTCTTATAGAATTGAAAG GCGAAAACAATAGCAGGCGAAATAGAAGATAAAA spacer length: 

34 repeater length: 24
202   1309411 GATAATCTCTTATAGAATTGAAAG GCAATAGACAATATAAGGAAGAGCTTACCACCTAGAGG spacer 

length: 38 repeater length: 24
203   1309474 GATAATCTCTTATAGAATTGAAAG GCTTCTTGTCCCTGAACTCCTTCTTGAAATGGATTTAT spacer 

length: 38 repeater length: 24
204   1309537 GATAATCTCTTATAGAATTGAAAG TTTCGTATAAGGACCAGAACGGCAATACCCAAACTG spacer length: 

36 repeater length: 24
205   1309598 GATAATCTCTTATAGAATTGAAAG CTACTACATCATCCTCTACCACGCCAAGCCAACAAC spacer length: 

36 repeater length: 24
206   1309659 GATAATCTCTTATAGAATTGAAAG ATCTAGCGTTGTCTCTGCCGTTATATATTTGAAAGTG spacer 

length: 37 repeater length: 24
207   1309721 GATAATCTCTTATAGAATTGAAAG ATCGCTGATCCAGAACCACGTGGCGAATACAGGAAGAACT spacer 

length: 40 repeater length: 24
208   1309786 GATAATCTCTTATAGAATTGAAAG ATCAAAAGTCCGCTATGGTCTAACGGTGTAAATAATTC spacer 

length: 38 repeater length: 24
209   1309849 GATAATCTCTTATAGAATTGAAAG AATTGGATCCCTACGGTTGACGGATCACCGAAAGTG spacer length: 

36 repeater length: 24
210   1309910 GATAATCTCTTATAGAATTGAAAG ATCATATTTTGAATTCTCTTATACAGAAATCTTTGATA spacer 

length: 38 repeater length: 24
211   1309973 GATAATCTCTTATAGAATTGAAAG ATAGCTATATATGGAAATGTTCCAGACGCGGAATATGTTG spacer 

length: 40 repeater length: 24
212   1310038 GATAATCTCTTATAGAATTGAAAG AAGCCTACACAGGATAGGATACTCAAATTATATGAAAA spacer 

length: 38 repeater length: 24
213   1310101 GATAATCTCTTATAGAATTGAAAG TTTGCGCATTTACTTTTGTATGAGCTAGGCTATTTACATCA spacer 

length: 41 repeater length: 24
214   1310167 GATAATCTCTTATAGAATTGAAAG CTGAAATATCCTTCAAATTGATTTGCCAATAAATTA spacer length: 

36 repeater length: 24
215   1310228 GATAATCTCTTATAGAATTGAAAG TGTTCTGTCGTTACTGTCGTAAAGCACGTCCTATTA spacer length: 

36 repeater length: 24
216   1310289 GATAATCTCTTATAGAATTGAAAG ACAGTGCAGAAGTCTAATCCAAATTATTCTACTTTAG spacer 

length: 37 repeater length: 24
217   1310351 GATAATCTCTTATAGAATTGAAAG TCCTTGGAGATGTTGATGTTTTATACGGTATTATGTGA spacer 

length: 38 repeater length: 24
218   1310414 GATAATCTCTTATAGAATTGAAAG GCACAATTCGCCAACGATTTCGGTTCGCTTTATACCT spacer 

length: 37 repeater length: 24
219   1310476 GATAATCTCTTATAGAATTGAAAG CAAATTTCGGCGAAAATTGTACCGAATTTCGGCATTGCTG spacer 

length: 40 repeater length: 24
220   1310541 GATAATCTCTTATAGAATTGAAAG AAGATCATGGTATTGATATTCAAAAACATTATTCAGAGT spacer 

length: 39 repeater length: 24



221   1310605 GATAATCTCTTATAGAATTGAAAG ATTAGAAAAGTTTAAGATTACGCATGCAAATATGTTTTTGA spacer 
length: 41 repeater length: 24

222   1310671 GATAATCTCTTATAGAATTGAAAG TTCTGTTTCGAAGAAAACCCGCCTCAGATTCATTATGG spacer 
length: 38 repeater length: 24

223   1310734 GATAATCTCTTATAGAATTGAAAG AAATCAAACGGAAACTCCCCGGATATTATCATGTCTAA spacer 
length: 38 repeater length: 24

224   1310797 GATAATCTCTTATAGAATTGAAAG CCTCATCGTAAACATGCAATCTTGCATATTCAGTGT spacer length: 
36 repeater length: 24

225   1310858 GATAATCTCTTATAGAATTGAAAG GCGATATATGTTATAAGAGGAGAAGGGACTTTACCCCC spacer 
length: 38 repeater length: 24

226   1310921 GATAATCTCTTATAGAATTGAAAG ATATACATCGCCGGTTTTATAGCAACTGCACAGCAACAAA spacer 
length: 40 repeater length: 24

227   1310986 GATAATCTCTTATAGAATTGAAAG GAAGTTGCAAAAATTGCCAATGTTTTTTTCAAACGCG spacer 
length: 37 repeater length: 24

228   1311048 GATAATCTCTTATAGAATTGAAAG ATTTATGATGAAAATAGGAAATTTTTCAGAAGAATTAT spacer 
length: 38 repeater length: 24

229   1311111 GATAATCTCTTATAGAATTGAAAG AAAAGTTTAAATACCCGAAGCCACAAAGGTAAAAAT spacer length: 
36 repeater length: 24

230   1311172 GATAATCTCTTATAGAATTGAAAG CGTTCTAGAGCTAAACGATGCATACGCGGTGGTACAACT spacer 
length: 39 repeater length: 24

231   1311236 GATAATCTCTTATAGAATTGAAAG ATTCGGGGAAAACTTATGCATTATAAGAAGAAGAGATATT spacer 
length: 40 repeater length: 24

232   1311301 GATAATCTCTTATAGAATTGAAAG TCAAATAAGGAACAACTCTGGGTAAGCCCACAATACGCA spacer 
length: 39 repeater length: 24

233   1311365 GATAATCTCTTATAGAATTGAAAG CTTAGCGTCTCAACCTGAACCAAACTTCCTAGATCAA spacer 
length: 37 repeater length: 24

234   1311427 GATAATCTCTTATAGAATTGAAAG TAAACTAGATCCTTATATTTCACGTAAATGTAAAGGG spacer 
length: 37 repeater length: 24

235   1311489 GATAATCTCTTATAGAATTGAAAG TAAGGAGTAAGCTAGCACTAGCAATAGCGGTTGCAAT spacer 
length: 37 repeater length: 24

236   1311551 GATAATCTCTTATAGAATTGAAAG TGGTATTCAGTAAATTCATGCTATAGTCAATTTCTTA
237   
238   
239   crispr 5
240   1254545 CTTTCAATTCCTTTTAGGATTAATC GTCTACACCTCTTGCGTCTATTATGATATCATATTTGTCA spacer 

length: 40 repeater length: 25
241   1254611 CTTTCAATTCCTTTTAGGATTAATC AAATACGTTTTCTCCATTGTCATATTGCGCATAAGTTG spacer 

length: 38 repeater length: 25
242   1254675 CTTTCAATTCCTTTTAGGATTAATC ACCAAGTGAAACTTGGAATATATAACCAAAAAGATA spacer 

length: 36 repeater length: 25
243   1254737 CTTTCAATTCCTTTTAGGATTAATC GATTCTTCAATAAAGCTGGTAATATACTTTGACAGAA spacer 

length: 37 repeater length: 25
244   1254800 CTTTCAATTCCTTTTAGGATTAATC AGTAATAGAAACTCATTCAGAGTCTCTTCCAACCCGTAC spacer 

length: 39 repeater length: 25
245   1254865 CTTTCAATTCCTTTTAGGATTAATC CGTGGTAGTGGTGGTAGTTGTTGTTGTTGTAGGC spacer length: 

34 repeater length: 25
246   1254925 CTTTCAATTCCTTTTAGGATTAATC TAGTATAGTGTTACAGTTAAACGCTGTACCGAATAATG spacer 

length: 38 repeater length: 25
247   1254989 CTTTCAATTCCTTTTAGGATTAATC TAGTATAGTGTTACAGTTAAACGCTGTACCGAATAATG spacer 

length: 38 repeater length: 25
248   1255053 CTTTCAATTCCTTTTAGGATTAATC AAAATGTTTAATATTGGTGGAGTAGTTGATTTCGATAATA spacer 

length: 40 repeater length: 25
249   1255119 CTTTCAATTCCTTTTAGGATTAATC AAGGGTAATAGAAAGCATGCCCATATCAGCAAGTTCTA spacer 

length: 38 repeater length: 25
250   1255183 CTTTCAATTCCTTTTAGGATTAATC GTAAAATCCCCAACGCCACATACGTTATAAGGGAAGAT spacer 

length: 38 repeater length: 25
251   1255247 CTTTCAATTCCTTTTAGGATTAATC CTAGTGTTAAAATATATTTCAAGCCTTACGATGAGA spacer 

length: 36 repeater length: 25
252   1255309 CTTTCAATTCCTTTTAGGATTAATC CATGCATCAGTTCATCGTAGTTGAACTCAGCATGGA spacer 

length: 36 repeater length: 25
253   1255371 CTTTCAATTCCTTTTAGGATTAATC CAAATCCATTCGAGGAAGTGTTAGAAGAGGTGTATGGTG spacer 

length: 39 repeater length: 25
254   1255436 CTTTCAATTCCTTTTAGGATTAATC CAGAGGGAAAAAGTTTGCAGGAGATTTCAAGTATTAC spacer 

length: 37 repeater length: 25
255   1255499 CTTTCAATTCCTTTTAGGATTAATC CAATATTAAATATTAGTGATTTGGTAATAACGAAAATAA spacer 

length: 39 repeater length: 25
256   1255564 CTTTCAATTCCTTTTAGGATTAATC GAGTGAGACCATGATCATTAACACTGATATTACGGTAA spacer 

length: 38 repeater length: 25
257   1255628 CTTTCAATTCCTTTTAGGATTAATC AACAAAACTTCACCAGTGATGGAACATTTGAATGTA spacer 

length: 36 repeater length: 25
258   1255690 CTTTCAATTCCTTTTAGGATTAATC AAACCGCAAGCAATAATGTACTTACGATAAGGGTGATAC spacer 



length: 39 repeater length: 25
259   1255755 CTTTCAATTCCTTTTAGGATTAATC ATATGATTATGAGCGATAAGAATGATGCAATATTAGATATA spacer 

length: 41 repeater length: 25
260   1255822 CTTTCAATTCCTTTTAGGATTAATC GAATATACAGAGAATAGAGAATAGAGAACAGAGAACG spacer 

length: 37 repeater length: 25
261   1255885 CTTTCAATTCCTTTTAGGATTAATC CCGTGATCAGATACAGTAACAGTCATGTTTTTATC spacer length: 

35 repeater length: 25
262   1255946 CTTTCAATTCCTTTTAGGATTAATC CATGGAAACGGGAGGAGGGTGAGACAATGAAGGTTA spacer 

length: 36 repeater length: 25
263   1256008 CTTTCAATTCCTTTTAGGATTAATC CACATCTTTAGAGGCGAACTACAGGGGGTACAGCAAC spacer 

length: 37 repeater length: 25
264   1256071 CTTTCAATTCCTTTTAGGATTAATC GTAGTGTGAGTAGTGTAGTAGTAGTGGCCTGAATAAGTA spacer 

length: 39 repeater length: 25
265   1256136 CTTTCAATTCCTTTTAGGATTAATC AAATTCTGCAAAGGTAACACAATTGACGAGGTAA spacer length: 

34 repeater length: 25
266   1256196 CTTTCAATTCCTTTTAGGATTAATC CGGTTACGGGGACGTTTGGACATTTAGCAGCGCATCCCA spacer 

length: 39 repeater length: 25
267   1256261 CTTTCAATTCCTTTTAGGATTAATC TCCCTTCCTCTCTTTCCGCTTTTGCTCGCTTCGTTTAAC spacer 

length: 39 repeater length: 25
268   1256326 CTTTCAATTCCTTTTAGGATTAATC GGCATAACCGCTGCTTTCGGCTGCTGCTGCTAATTGGTCT spacer 

length: 40 repeater length: 25
269   1256392 CTTTCAATTCCTTTTAGGATTAATC CCTTCAGCAAGTTGAAGATCTTAAGCGTTTCTTCATCT spacer 

length: 38 repeater length: 25
270   1256456 CTTTCAATTCCTTTTAGGATTAATC ACGCTGAACGACGTAAACAAGCTCGCACAGAAGAAAA spacer 

length: 37 repeater length: 25
271   1256519 CTTTCAATTCCTTTTAGGATTAATC AAGTCACTGAATTGTTGGACGAACTAACTGAAAAAATTA spacer 

length: 39 repeater length: 25
272   1256584 CTTTCAATTCCTTTTAGGATTAATC GGCATTAGAATATGGGTAAAAACTTATAGCGACGAAG spacer 

length: 37 repeater length: 25
273   1256647 CTTTCAATTCCTTTTAGGATTAATC TGAAGTACTTGTTAATGTTTCACCTCTAAAGAAGA spacer length: 

35 repeater length: 25
274   1256708 CTTTCAATTCCTTTTAGGATTAATC TTTACCACCGCTCAGACTTCTTGAGATGTTTAAAAC spacer 

length: 36 repeater length: 25
275   1256770 CTTTCAATTCCTTTTAGGATTAATC GAATTCTATCAAGTATTGCGGAAGTAAATACTTCATATTTATC spacer 

length: 43 repeater length: 25
276   1256839 CTTTCAATTCCTTTTAGGATTAATC TCCACTTGGCATATCTTTGGCTGAAGTTCCTTGGTGT spacer 

length: 37 repeater length: 25
277   1256902 CTTTCAATTCCTTTTAGGATTAATC CTTCAAGTTGATGAAGTTATAAAAATGTTTGAAGC spacer length: 

35 repeater length: 25
278   1256963 CTTTCAATTCCTTTTAGGATTAATC CACATTAGCAAGAATCGTGCTAGCTACAGTTGGAT spacer length: 

35 repeater length: 25
279   1257024 CTTTCAATTCCTTTTAGGATTAATC AACTTGGAAGAGTTTAGTGATAAAATCATGGAAATGTT spacer 

length: 38 repeater length: 25
280   1257088 CTTTCAATTCCTTTTAGGATTAATC TGTTAATATTGCCGGTTCGGCTAGTGATATAGTGTGGTTC spacer 

length: 40 repeater length: 25
281   1257154 CTTTCAATTCCTTTTAGGATTAATC GGTAATGGTCTGTATATTGTCTTTAAGTATTTA spacer length: 

33 repeater length: 25
282   1257213 CTTTCAATTCCTTTTAGGATTAATC AGCACTAATTGCGAGATTTGAGGATGCCATCAGAAGTA spacer 

length: 38 repeater length: 25
283   1257277 CTTTCAATTCCTTTTAGGATTAATC CAAGCTAAGATTGCGAGTACAAGCGATCACTTACACAAA spacer 

length: 39 repeater length: 25
284   1257342 CTTTCAATTCCTTTTAGGATTAATC ACGCCGTTTCTCTATAGTTATTGAACCATGCAATATCAT spacer 

length: 39 repeater length: 25
285   1257407 CTTTCAATTCCTTTTAGGATTAATC TTATCAAGTCGAAGATTGCACTAGAGTCAAAAGGTATCA
286   
287   
288   crispr 6
289   1257470 CTTTCAATTCCTTTTGGGATTAATC ATAAATCCACAAAGTGGCCGTTCAAAGCAAAGAGTTTAT spacer 

length: 39 repeater length: 25
290   1257535 CTTTCAATTCCTTTTGGGATTAATC TGATATTTATTTTCTCGTGAAAAGTGGAGGGCCTAGAA spacer 

length: 38 repeater length: 25
291   1257599 CTTTCAATTCCTTTTGGGATTAATC ATTATATCATGGAGACCCAGGTGCTGTGACTATCA spacer length: 

35 repeater length: 25
292   1257660 CTTTCAATTCCTTTTGGGATTAATC AATTAGCCAGCGTGCCATCTGGGTAAACGTGTATTTTGGTTA spacer 

length: 42 repeater length: 25
293   1257728 CTTTCAATTCCTTTTGGGATTAATC ATAATATATTTCGTTCCAACTACACCTAATGGATTCGG spacer 

length: 38 repeater length: 25
294   1257792 CTTTCAATTCCTTTTGGGATTAATC TAATTGTCTGCCCTTGAGTTCCACTGAGAGAAACG spacer length: 

35 repeater length: 25
295   1257853 CTTTCAATTCCTTTTGGGATTAATC AAAAGACGTACAAATATACATCGCACCGAACGGACACA spacer 

length: 38 repeater length: 25



296   1257917 CTTTCAATTCCTTTTGGGATTAATC GGGTGCGTGCCCCACAGGTCGCGGGTCTACCCCTTG spacer 
length: 36 repeater length: 25

297   1257979 CTTTCAATTCCTTTTGGGATTAATC TTATGTCGTTATCTTCTTCGTTTTTGCTGCGTTGTT spacer 
length: 36 repeater length: 25

298   1258041 CTTTCAATTCCTTTTGGGATTAATC GATAAAATATTAAATTCTCAAATTCCATTTAGA spacer length: 
33 repeater length: 25

299   1258100 CTTTCAATTCCTTTTGGGATTAATC AAAATTTGAAACAATATCGCATCTTGAATAATTA spacer length: 
34 repeater length: 25

300   1258160 CTTTCAATTCCTTTTGGGATTAATC ACCCCAGAATCCTTGTAAGTAATTTAGTAGCAATGT spacer 
length: 36 repeater length: 25

301   1258222 CTTTCAATTCCTTTTGGGATTAATC AGAACAAGGTAAATAGGAGTGTAGTCATAAGGAGAGCAA spacer 
length: 39 repeater length: 25

302   1258287 CTTTCAATTCCTTTTGGGATTAATC CTCATTTATTCGCATCATCTCCCACCTTATCTAAGCC spacer 
length: 37 repeater length: 25

303   1258350 CTTTCAATTCCTTTTGGGATTAATC CCCAAGTAAGCGATATTTTAATGGGCTTACTTTTT spacer length: 
35 repeater length: 25

304   1258411 CTTTCAATTCCTTTTGGGATTAATC GAAAAATTGGTAGAGGACAATATGAAGAATATATTAT spacer 
length: 37 repeater length: 25

305   1258474 CTTTCAATTCCTTTTGGGATTAATC GAAAAAAAGAAGGTGATGAGAGAAGATGAGTGAGAAAG spacer 
length: 38 repeater length: 25

306   1258538 CTTTCAATTCCTTTTGGGATTAATC GATCTATTCGCAGAGTTTGCGTCAACACATAAATA spacer length: 
35 repeater length: 25

307   1258599 CTTTCAATTCCTTTTGGGATTAATC ACTTTCATCTTCAATTGGGACGATTAAACTATTTA spacer length: 
35 repeater length: 25

308   1258660 CTTTCAATTCCTTTTGGGATTAATC CAAAAATCTCAACGACAACACCAACCACAGCATTAACAA spacer 
length: 39 repeater length: 25

309   1258725 CTTTCAATTCCTTTTGGGATTAATC CTGACCTTAGTAATGAGTAATAGATTCCCTGCGATG spacer 
length: 36 repeater length: 25

310   1258787 CTTTCAATTCCTTTTGGGATTAATC GGCATTTACAAGTGGTCACCAGAAATGGGCGTGT spacer length: 
34 repeater length: 25

311   1258847 CTTTCAATTCCTTTTGGGATTAATC TGCCCCATGTCTTCGGTTTGCAAATCATAAGGTATC spacer 
length: 36 repeater length: 25

312   1258909 CTTTCAATTCCTTTTGGGATTAATC CCATTTAAGATCTACTTCACACCACCTTCGCAGGAG spacer 
length: 36 repeater length: 25

313   1258971 CTTTCAATTCCTTTTGGGATTAATC ATTTATCTGTTTCATCCGTGGCTTTGCCACTCATTTCGTCTT spacer 
length: 42 repeater length: 25

314   1259039 CTTTCAATTCCTTTTGGGATTAATC TACAAAAACTAAAAAATAAAAACTAAAAATTAAAAAA spacer 
length: 37 repeater length: 25

315   1259102 CTTTCAATTCCTTTTGGGATTAATC TGATAGATTGGGAGAAATACTACCTGAAATTGAAA spacer length: 
35 repeater length: 25

316   1259163 CTTTCAATTCCTTTTGGGATTAATC TATGTTGTAGAACTTAAACCTACATACCATTCCGCAATTA spacer 
length: 40 repeater length: 25

317   1259229 CTTTCAATTCCTTTTGGGATTAATC CACTAGAATTGAATGTCGACAAACATACGACATGGTTC spacer 
length: 38 repeater length: 25

318   1259293 CTTTCAATTCCTTTTGGGATTAATC AATGGAGGCAATGAATGAATTAGAAAGTGAAGAGAGAG spacer 
length: 38 repeater length: 25

319   1259357 CTTTCAATTCCTTTTGGGATTAATC TCCAGAATGGAGGGCATATAATGTTGAGCAGTATG spacer length: 
35 repeater length: 25

320   1259418 CTTTCAATTCCTTTTGGGATTAATC AAATACAAAGCCGATGAACCGCAATCTGCCCCTACAAT spacer 
length: 38 repeater length: 25

321   1259482 CTTTCAATTCCTTTTGGGATTAATC TGAAGAGATTGACGGTATAAAATTTGAAGATATAATTA spacer 
length: 38 repeater length: 25

322   1259546 CTTTCAATTCCTTTTGGGATTAATC ATGGTATCTTGAGGCAGTGTACGGGTGATGCTAAGTTA spacer 
length: 38 repeater length: 25

323   1259610 CTTTCAATTCCTTTTGGGATTAATC AAGTGCCTCCAGCATTTAGTGCAAGTTGGTTTGATA spacer 
length: 36 repeater length: 25

324   1259672 CTTTCAATTCCTTTTGGGATTAATC TTCTGTTAAGCGCTCTTGCAACCTTCATGCCATAGCC spacer 
length: 37 repeater length: 25

325   1259735 CTTTCAATTCCTTTTGGGATTAATC CTTACTTGTTGGCTAGGATTTTACCAAATGCAATTGA spacer 
length: 37 repeater length: 25

326   1259798 CTTTCAATTCCTTTTGGGATTAATC GGTTCTAGCTTACGTTATCTAATTTCGACGTGTGCG spacer 
length: 36 repeater length: 25

327   1259860 CTTTCAATTCCTTTTGGGATTAATC CATATAGTTCACCAGCACCCAGCGGTGTGAAGGATA spacer 
length: 36 repeater length: 25

328   1259922 CTTTCAATTCCTTTTGGGATTAATC ATTTGAAAATGTTTAACATAACTGGAGTAATTCCAT spacer 
length: 36 repeater length: 25

329   1259984 CTTTCAATTCCTTTTGGGATTAATC TTCATCTAGAAGATATGAACAAGCTGTTGATGTGCAA spacer 
length: 37 repeater length: 25

330   1260047 CTTTCAATTCCTTTTGGGATTAATC GACATTAGCCCTGGGGGTATCTAAACCATCAGTTGAG spacer 
length: 37 repeater length: 25

331   1260110 CTTTCAATTCCTTTTGGGATTAATC ATATGACAACGTAGACATTTTCATTATGGATTGTGA spacer 



length: 36 repeater length: 25
332   1260172 CTTTCAATTCCTTTTGGGATTAATC ATCAAAACGGCACAGAACATCTTAGGGCAATTAGC spacer length: 

35 repeater length: 25
333   1260233 CTTTCAATTCCTTTTGGGATTAATC TAATATGATTTTATTAAATCTAGTAGTAAAGCCATTA spacer 

length: 37 repeater length: 25
334   1260296 CTTTCAATTCCTTTTGGGATTAATC AACATCTTAATGCCTTTATACCGCCAGTTACACATTATATCA spacer 

length: 42 repeater length: 25
335   1260364 CTTTCAATTCCTTTTGGGATTAATC AATTTACGATATTATACCGGTTGAGCCTGCAAAAAATG spacer 

length: 38 repeater length: 25
336   1260428 CTTTCAATTCCTTTTGGGATTAATC TGATGATATTCAATGAAGTCCATTAGTACTTCCCCCCA
337   
338   
339   crispr 7
340   1233466 GATTAATCCCAAAAGGAATTGAAAG GAACTAGCTTATAGTTTAGAAGAAAACAAACAAATAA spacer 

length: 37 repeater length: 25
341   1233529 GATTAATCCCAAAAGGAATTGAAAG ATTTTCAGCTGAAAATTTGAAATCTGTAGATTTGGAT spacer 

length: 37 repeater length: 25
342   1233592 GATTAATCCCAAAAGGAATTGAAAG TTCCAAAATTGATCTTCTATTGCGTCTTTTATTGCTTT spacer 

length: 38 repeater length: 25
343   1233656 GATTAATCCCAAAAGGAATTGAAAG ATTGTAGTCTTTATCAATCCACGTTTCTCTAATCTT spacer 

length: 36 repeater length: 25
344   1233718 GATTAATCCCAAAAGGAATTGAAAG AATTTTATACCGTCAATCTCTTCATTGTCGCCATAAT spacer 

length: 37 repeater length: 25
345   1233781 GATTAATCCCAAAAGGAATTGAAAG GTGCTTCGCACATCACTCATCTTCTCTCATCACCTT spacer 

length: 36 repeater length: 25
346   1233843 GATTAATCCCAAAAGGAATTGAAAG AATGTATAAAGGTAACCAGGAGTTGTCCCACTTTC spacer length: 

35 repeater length: 25
347   1233904 GATTAATCCCAAAAGGAATTGAAAG ATATTTACCTTACTCTTTTGGAGAAAGGTTATACGA spacer 

length: 36 repeater length: 25
348   1233966 GATTAATCCCAAAAGGAATTGAAAG TTTAGGATTGACGATAAAGAAGATGTTATCGTTGGT spacer 

length: 36 repeater length: 25
349   1234028 GATTAATCCCAAAAGGAATTGAAAG CGAACGTAGTTTGAACCTGGCGGTATGTAGACATTAGCT spacer 

length: 39 repeater length: 25
350   1234093 GATTAATCCCAAAAGGAATTGAAAG AGACTTGATGTCGTCCTGTTGCCAATTAGCGAGGGCT spacer 

length: 37 repeater length: 25
351   1234156 GATTAATCCCAAAAGGAATTGAAAG CTAATAAAGACGTTAGGATGTTTGCAGTTGCCTGATGACCA spacer 

length: 41 repeater length: 25
352   1234223 GATTAATCCCAAAAGGAATTGAAAG CTGGACAGTATTCAATTTTAACTGCAATTAAACCTCTCT spacer 

length: 39 repeater length: 25
353   1234288 GATTAATCCCAAAAGGAATTGAAAG CAAAATATATACCGGTCTAAAGGTTTCCTGTATCGCAGAC spacer 

length: 40 repeater length: 25
354   1234354 GATTAATCCCAAAAGGAATTGAAAG TGCGACTTGCAGTATCGCAGATGCAACCATTTTTGCA spacer 

length: 37 repeater length: 25
355   1234417 GATTAATCCCAAAAGGAATTGAAAG TTAACTCCACTAGGTGAACAAGTCGTCAAATCTCAAAT spacer 

length: 38 repeater length: 25
356   1234481 GATTAATCCCAAAAGGAATTGAAAG TTCAGAATAGCTTAATGCCTCAAATGGTAGATTTGGAATACC spacer 

length: 42 repeater length: 25
357   1234549 GATTAATCCCAAAAGGAATTGAAAG AAATCTATATCAAGTTGTAATTGGTGTCGACAATCAGCT spacer 

length: 39 repeater length: 25
358   1234614 GATTAATCCCAAAAGGAATTGAAAG TTACAACTTGTTGTCCAAACTCCGTGAGTAAACGTATT spacer 

length: 38 repeater length: 25
359   1234678 GATTAATCCCAAAAGGAATTGAAAG AAATTTGGGACATTAAAAAAAGCTAAACAACTTTTGA spacer 

length: 37 repeater length: 25
360   1234741 GATTAATCCCAAAAGGAATTGAAAG AATTCAAACCCCGGATCAAGAGTTAAACCAAGATG spacer length: 

35 repeater length: 25
361   1234802 GATTAATCCCAAAAGGAATTGAAAG ACAATTATTAACGCTTAATTTGCAAGGTATAATTTCTT spacer 

length: 38 repeater length: 25
362   1234866 GATTAATCCCAAAAGGAATTGAAAG TTCAATATATCATCAGGATTCATTTTTACAATTTT spacer length: 

35 repeater length: 25
363   1234927 GATTAATCCCAAAAGGAATTGAAAG ACTTCTACATTTATGTTGACTCCCATCTTGCTCATATCT spacer 

length: 39 repeater length: 25
364   1234992 GATTAATCCCAAAAGGAATTGAAAG ACTGCTATTTTTAGTTTACGATTTAAGACTGGAGTTTT spacer 

length: 38 repeater length: 25
365   1235056 GATTAATCCCAAAAGGAATTGAAAG TTATCATTCTGAGGTTTAGCTTTTTCTATTTTTTCTA spacer 

length: 37 repeater length: 25
366   1235119 GATTAATCCCAAAAGGAATTGAAAG ATAACTAATTGACTTAACTTCTTTTTGTTTTCCTCGATTA spacer 

length: 40 repeater length: 25
367   1235185 GATTAATCCCAAAAGGAATTGAAAG CTCGCTAACGTTCAAATCTTTCAATAATTTTTGCACG spacer 

length: 37 repeater length: 25
368   1235248 GATTAATCCCAAAAGGAATTGAAAG ATCTTTATTTTCATTTTCATATTCCCACACTAGGATGA spacer 

length: 38 repeater length: 25



369   1235312 GATTAATCCCAAAAGGAATTGAAAG ATCAAATTTGCGGAAGAGCAGGAAGACCGGGATATGA spacer 
length: 37 repeater length: 25

370   1235375 GATTAATCCCAAAAGGAATTGAAAG GGTTTTCTGCCAACGACTGCAATAAAACCAAAA spacer length: 
33 repeater length: 25

371   1235434 GATTAATCCCAAAAGGAATTGAAAG GTATTTTCTAGAAAACCTCTCAGCTTTTTCTTGGACA spacer 
length: 37 repeater length: 25

372   1235497 GATTAATCCCAAAAGGAATTGAAAG TCCCCTCCCTCTTCCTGAGTTTCTTCTGGCGATTGTC spacer 
length: 37 repeater length: 25

373   1235560 GATTAATCCCAAAAGGAATTGAAAG TTTATATAATCCTCAACTGTAAATCTTGGGATTTTTTCA spacer 
length: 39 repeater length: 25

374   1235625 GATTAATCCCAAAAGGAATTGAAAG ATATTGTGCAGTAGAATAAATTATAATTGCGATTGCA spacer 
length: 37 repeater length: 25

375   1235688 GATTAATCCCAAAAGGAATTGAAAG ATACAATAGACACTACATGCCTAGATGAAGAGAATA spacer 
length: 36 repeater length: 25

376   1235750 GATTAATCCCAAAAGGAATTGAAAG ACAGAAAAATGAAACCCCGCAACAATATTTCAATTCT spacer 
length: 37 repeater length: 25

377   1235813 GATTAATCCCAAAAGGAATTGAAAG CATCTTTTTCCGTCGCTTTATATCACCTATGGACTCTTC spacer 
length: 39 repeater length: 25

378   1235878 GATTAATCCCAAAAGGAATTGAAAG ACCATACCCAACTTCTAACAACGTCGTTCTTAACAAC spacer 
length: 37 repeater length: 25

379   1235941 GATTAATCCCAAAAGGAATTGAAAG AGTAAATCAAAAAGCAAATAAGTCAGGGGTGGAGAATT spacer 
length: 38 repeater length: 25

380   1236005 GATTAATCCCAAAAGGAATTGAAAG TAACGTTTTTAGTTATGTCGTTATCTTCTTCGT spacer length: 
33 repeater length: 25

381   1236064 GATTAATCCCAAAAGGAATTGAAAG TTGTAGTTTGAATGCGAAACCATTTGCTAAGATATTGATAAT spacer 
length: 42 repeater length: 25

382   1236132 GATTAATCCCAAAAGGAATTGAAAG CGTTATCACAGTTATATTTCTTCTTTAAAATATCATA spacer 
length: 37 repeater length: 25

383   1236195 GATTAATCCCAAAAGGAATTGAAAG TTATCCAGACATTAAGCATGTTGTCGTAGAGGTAGCT spacer 
length: 37 repeater length: 25

384   1236258 GATTAATCCCAAAAGGAATTGAAAG TACTTTTCCATCTTGAGGTATTGCGTTTAGTTGCAC spacer 
length: 36 repeater length: 25

385   1236320 GATTAATCCCAAAAGGAATTGAAAG TAATATTTTCCAGATTGTCTAAAATTCATCAAATT spacer length: 
35 repeater length: 25

386   1236381 GATTAATCCCAAAAGGAATTGAAAG TCTGTCAGTAGCACAAATAATTTTGTTCTCATAAATAG spacer 
length: 38 repeater length: 25

387   1236445 GATTAATCCCAAAAGGAATTGAAAG CGCCCATAGGACGGGATTTAGATTTCTTGTAGGATTTGTT spacer 
length: 40 repeater length: 25

388   1236511 GATTAATCCCAAAAGGAATTGAAAG GTAAGGGGGCTATCCATCCCCGCCCGTGAGGCTTTCCGCC spacer 
length: 40 repeater length: 25

389   1236577 GATTAATCCCAAAAGGAATTGAAAG TGAATCGTTATGGGCTTAGTTAATTCCGTAGTTAAAC spacer 
length: 37 repeater length: 25

390   1236640 GATTAATCCCAAAAGGAATTGAAAG AACTTAAAGTTGTTATACGTCATTGGAATAACATTCAT spacer 
length: 38 repeater length: 25

391   1236704 GATTAATCCCAAAAGGAATTGAAAG TTTACGATATTCACGTCGACAGATACCCTTACTGCTGAT spacer 
length: 39 repeater length: 25

392   1236769 GATTAATCCCAAAAGGAATTGAAAG ATAGAATTGCATCAGACAGCTTTCATACCTCCGCATC spacer 
length: 37 repeater length: 25

393   1236832 GATTAATCCCAAAAGGAATTGAAAG TGAATAGCAACATCGTGTAACCTCATCCTCAGCCTT spacer 
length: 36 repeater length: 25

394   1236894 GATTAATCCCAAAAGGAATTGAAAG TCTTTCGCTCCTTGCACTAGTTTTTCATTTTGCT spacer length: 
34 repeater length: 25

395   1236954 GATTAATCCCAAAAGGAATTGAAAG ATATCCAACGCTTGAAGTAATATTTGAATGTCAATACTT spacer 
length: 39 repeater length: 25

396   1237019 GATTAATCCCAAAAGGAATTGAAAG ATGCATTCCACCTCTGTTTCTTCCTCTTTACGCATTTC spacer 
length: 38 repeater length: 25

397   1237083 GATTAATCCCAAAAGGAATTGAAAG CTCTATATTCTACTATCCTCCCTCTCTGCTCTGGC spacer length: 
35 repeater length: 25

398   1237144 GATTAATCCCAAAAGGAATTGAAAG ATCTCTGATTTCTCAGTTCTCTAATTCCGAATACTACA spacer 
length: 38 repeater length: 25

399   1237208 GATTAATCCCAAAAGGAATTGAAAG TAAAACTGCTCAAAAATGCTAGAATTATAATTATGGCTAT spacer 
length: 40 repeater length: 25

400   1237274 GATTAATCCCAAAAGGAATTGAAAG ATTTTGAATGTTACGACTCTCGTCATTTTTCCACCTCTTC spacer 
length: 40 repeater length: 25

401   1237340 GATTAATCCCAAAAGGAATTGAAAG GGAGTAATCTTTCCAGTCAAAAGACTTTCAGCCCT spacer length: 
35 repeater length: 25

402   1237401 GATTAATCCCAAAAGGAATTGAAAG TTTATAAGCTTCAATAGAGCTTTATCTTGAGCAAT spacer length: 
35 repeater length: 25

403   1237462 GATTAATCCCAAAAGGAATTGAAAG ATAAATGGTACGTCTTCAGGCGGAAAGCCTTCCATTTG spacer 
length: 38 repeater length: 25

404   1237526 GATTAATCCCAAAAGGAATTGAAAG ATATTACCTTGCTGGATAAAGTTAATGATTTCA spacer length: 



33 repeater length: 25
405   1237585 GATTAATCCCAAAAGGAATTGAAAG ATCTTTAATAAATCCTCCTTTATTCTCATGTAATGCA spacer 

length: 37 repeater length: 25
406   1237648 GATTAATCCCAAAAGGAATTGAAAG TTATATTACGATAAAAGTGCCAGATATGGTTGTTGGCAT spacer 

length: 39 repeater length: 25
407   1237713 GATTAATCCCAAAAGGAATTGAAAG CCCACCAGAAAAAAAGAAGGGTGGGGGGCAAGGGCCCCG spacer 

length: 39 repeater length: 25
408   1237778 GATTAATCCCAAAAGGAATTGAAAG GCATATATTATTGGCTGAGGTAAGGTCGGCATATCTGTC spacer 

length: 39 repeater length: 25
409   1237843 GATTAATCCCAAAAGGAATTGAAAG CCATCCAAGCCTTGATTTGATATTCCTTTTAATGTCTG spacer 

length: 38 repeater length: 25
410   1237907 GATTAATCCCAAAAGGAATTGAAAG TTCATTATCCTCAATTTTTTCTATACCCTTGTTGTTCAT spacer 

length: 39 repeater length: 25
411   1237972 GATTAATCCCAAAAGGAATTGAAAG CCCCACTGGAATGCACCATTTCTTGCAAGTAATACATT spacer 

length: 38 repeater length: 25
412   1238036 GATTAATCCCAAAAGGAATTGAAAG ATGCAGTTTGGCCTAAAGGAATATATACGTTAATGTCTG spacer 

length: 39 repeater length: 25
413   1238101 GATTAATCCCAAAAGGAATTGAAAG CCATTATTCGGCACTGCATTTAATTGAAGCACTATAC spacer 

length: 37 repeater length: 25
414   1238164 GATTAATCCCAAAAGGAATTGAAAG AATATTTTGAATATTTGTACACCCATATGAAAAACGCA spacer 

length: 38 repeater length: 25
415   1238228 GATTAATCCCAAAAGGAATTGAAAG TATCTCTTATTCGTAAGGGTTAAAACAAAATTATCT spacer 

length: 36 repeater length: 25
416   1238290 GATTAATCCCAAAAGGAATTGAAAG TATATTGATGAGTCGAAGAATCTGATGAAGAACTTCCTT spacer 

length: 39 repeater length: 25
417   1238355 GATTAATCCCAAAAGGAATTGAAAG TTTTTATTTAAGAACACTGATGGAAAGATCTATA spacer length: 

34 repeater length: 25
418   1238415 GATTAATCCCAAAAGGAATTGAAAG ACCCATATTGAAGAGTTTGAGCATAAAAATGATTCT spacer 

length: 36 repeater length: 25
419   1238477 GATTAATCCCAAAAGGAATTGAAAG TTCTCAATTGCCTTTCCCACGATAACCTCAATCCAGTA spacer 

length: 38 repeater length: 25
420   1238541 GATTAATCCCAAAAGGAATTGAAAG GAACGAACATGGTAAGCCCTGAGGACCTTGAAAACGAT spacer 

length: 38 repeater length: 25
421   1238605 GATTAATCCCAAAAGGAATTGAAAG CTCAGCAGATTTAAACTAACGATATTAATTGTACACACT spacer 

length: 39 repeater length: 25
422   1238670 GATTAATCCCAAAAGGAATTGAAAG TTAAGTTGTTTTGCTCTATTTAAAACAAAAATAATCCA spacer 

length: 38 repeater length: 25
423   1238734 GATTAATCCCAAAAGGAATTGAAAG CAAGTGCAATAGCAAACTACTACTAAATATAACATATA spacer 

length: 38 repeater length: 25
424   1238798 GATTAATCCCAAAAGGAATTGAAAG CTATATGGGGTCAGGGTGGAACTAAAATCGTGGCTTT spacer 

length: 37 repeater length: 25
425   1238861 GATTAATCCCAAAAGGAATTGAAAG CTTACTTAAGCCTAATATCTCCGCAACTTCATCAATAG spacer 

length: 38 repeater length: 25
426   1238925 GATTAATCCCAAAAGGAATTGAAAG GAACTCTCTATTGCTGACGAACTAAGAGAAAATTGTTTCA spacer 

length: 40 repeater length: 25
427   1238991 GATTAATCCCAAAAGGAATTGAAAG TCTAACAATGAATCTGTCATAAAGTGCCCGCAACTCT spacer 

length: 37 repeater length: 25
428   1239054 GATTAATCCCAAAAGGAATTGAAAG AGATTATCAATCAAGTGATAGAGATATTGCAATTT spacer length: 

35 repeater length: 25
429   1239115 GATTAATCCCAAAAGGAATTGAAAG TGTTAGATACGGCAAGGCAAAGATTACAAACAAGGATG spacer 

length: 38 repeater length: 25
430   1239179 GATTAATCCCAAAAGGAATTGAAAG AAAATGGTGCTTATCGCTATTAGGTAGTCGGCGTTGTT spacer 

length: 38 repeater length: 25
431   1239243 GATTAATCCCAAAAGGAATTGAAAG ACTACTCTTACTTTTTGCATTCCTTTTGGAGTAGG spacer length: 

35 repeater length: 25
432   1239304 GATTAATCCCAAAAGGAATTGAAAG TATTTACGTGCATAAAGAACATACCTCCAGCGCCTCCT spacer 

length: 38 repeater length: 25
433   1239368 GATTAATCCCAAAAGGAATTGAAAG TCGTAAACTTGAAACTGACCCGTATATCCGAATTTA spacer 

length: 36 repeater length: 25
434   1239430 GATTAATCCCAAAAGGAATTGAAAG GTATTATTCTCATAATAGGAACCGCCCTAGTGTATGCT spacer 

length: 38 repeater length: 25
435   1239494 GATTAATCCCAAAAGGAATTGAAAG CGTGATTACATGGAACATTACTTTTCCACCGAATAT spacer 

length: 36 repeater length: 25
436   1239556 GATTAATCCCAAAAGGAATTGAAAG TTTATGTTTTCGAGTTCTTCTGGTCTTAACATCACTCT spacer 

length: 38 repeater length: 25
437   1239620 GATTAATCCCAAAAGGAATTGAAAG GTCAGTTATACGCTACATATGAAAAGATAAATGAA spacer length: 

35 repeater length: 25
438   1239681 GATTAATCCCAAAAGGAATTGAAAG ATCTCTCTTAGTTTTGTCAAAGCTTCTGACCCGCTCC spacer 

length: 37 repeater length: 25
439   1239744 GATTAATCCCAAAAGGAATTGAAAG TCTATCTTTATTGTTACAACTTTTGCATACGACATAATT spacer 

length: 39 repeater length: 25



440   1239809 GATTAATCCCAAAAGGAATTGAAAG TCCTCTATCATCTCCTTTAAGCACTGTGTAATCTCACT spacer 
length: 38 repeater length: 25

441   1239873 GATTAATCCCAAAAGGAATTGAAAG TAATACTGCAGTAACGGTACAAGTCATTGACAGCGC spacer 
length: 36 repeater length: 25

442   1239935 GATTAATCCCAAAAGGAATTGAAAG CTAAACCATTTCAAAGGCTAACATCTTCTATGTCTT
443   
444   
445   crispr 8
446   1587274 CGATAGTTTCACTCCAAGAGGCTGTAAAGTCCTTACAAGA 

GGAGGTGAAGAGACAAGGTGAAGCCATTGTATCACTCCAGAAGACTGTTGAAAAACAAGGTGAAGCCATTGTATCACTCCAAGAAG
AGGTGAAGAGACATGGGGAT spacer length: 106 repeater length: 40

447   1587421 CGATAGTTTCACTCCAAGAGGCTGTAAAGTCCTTACAAGA 
AGAGGTGAAGAGACAAGGTGAAGCCATTGTATCACTCCAGAAGACTGTTGAAAAACAAGGTGAAGCCATTGTATCACTCCAAGAAG
AGGTGAAGAGACATGGGGAT spacer length: 106 repeater length: 40

448   1587568 CGATAGTTTCACTCCAAGAGGCTGTAAAGTCCTTACAAGA 
TATTTTTCTTTTCTCCTTTCTTACTTATAAATCTTCATGACTACCCTTTACTCTTCATGCGACCAATTTTAGTTGTAATTAATTTA
ACAATTTCTGGTCGCAAGGA

449   
450   
451   crispr 9
452   1650667 GTTCTTCTATTCTTTTTGAGTGTTCTTCTAGAATTTTTGA GTGCTCTTCTATTCTTTTAGAA spacer 

length: 22 repeater length: 40
453   1650730 GTTCTTCTATTCTTTTTGAGTGTTCTTCTAGAATTTTTGA 

GTGCTCTTCTACCCTCTTAGCTAATTCCTCCACTCTCTTTGTT spacer length: 43 repeater length: 40
454   1650814 GTTCTTCTATTCTTTTTGAGTGTTCTTCTAGAATTTTTGA GTGCTCTTCTATTCTTTTAGAA spacer 

length: 22 repeater length: 40
455   1650877 GTTCTTCTATTCTTTTTGAGTGTTCTTCTAGAATTTTTGA ACTCTCTTTGTTAGTTCTTCTA
456   
457   
458   GCA_000007065.1_ASM706v1_genomic.fna(findCrispr):
459   START       REPEAT                           

SPACER                                             
460   crispr 1
461   3955434 TGTTCAAGGCAATTGAAGAT GCACAAAAGTACTTTTCAGAAGTTTATTCCCCTTCA spacer length: 36 

repeater length: 20
462   3955491 TGTTCAAGGCAATTGAAGAT TCACAAAAGTACCTTTCAGAAGTTTATTCCCCTTCA spacer length: 36 

repeater length: 20
463   3955548 TGTTCAAGGCAATTGAAGAT TTAGCAGCACTAGACCTCACATCACTGTTTTTATTA
464   
465   
466   crispr 2
467   503611 ATCAGCTACATAGGCGTAATT 

CCCGGAAATTGAGACACCGTAAATATCTCCGGCAGTATCGTAGCTTCCTTTGAGAACTGGTGAAGATGGATTGCTTATATCAACAA
TCATAAGACCATTACCCC spacer length: 104 repeater length: 21

468   503737 ATCAGCTACATAGGCGTAATT 
GCCGTAAACTGCAACATCGCCAGTAGGACCGGCATAACGTCCTTTGAGAATTGGATCAGAAGGATTACTGATATCAACAATCACAA
GACCATCAT spacer length: 95 repeater length: 21

469   503854 ATCAGCTACATAGGCGTAATT 
AGCAGCACTAGACCTCACATCACTGTTTTTATTATTGGTCAATCCATGTAAATCATGCCATGCCTGTTGTTTATCTGGCACTTGAG
AAAAAGCAG

470   
471   
472   crispr 3
473   2474091 ATCTCCACCTGATGTTTCATC ATTTCCAGATTGATCATCTTCACCTGATGTTTCATCGTTAACTGATGGTA 

spacer length: 50 repeater length: 21
474   2474163 ATCTCCACCTGATGTTTCATC GTTTCCAGATTGATCATCTTCACCGGATGTTTCACCGTTATCTGATGGTA 

spacer length: 50 repeater length: 21
475   2474235 ATCTCCACCTGATGTTTCATC TATTCAATCTGTTTTAACGTGGGGGTACAGTAATGGGCAGAACTATCAGC
476   
477   
478   crispr 4
479   3856139 GACACCTCCTGAAGAAGTGAC GCCTCCTGAAGAAGTAACACCAACAGAAGAAG spacer length: 32 

repeater length: 21
480   3856193 GACACCTCCTGAAGAAGTGAC 

ACCTCCCGAAGAAGTGACACCAACAGAAGAAGTAACACCAACAGAAGAAGTAACACCTCCTGAAGAAGTAACACCTCCTGAAGAAG
 spacer length: 86 repeater length: 21

481   3856301 GACACCTCCTGAAGAAGTGAC 
ATTCAATCTGTTTTAACGTGGGGGTACAGTAATGGGCAGAACTATCAGCGGTGCATTAATAGGTATGGTTCTTACTTTTGTTTTTT

482   
483   
484   crispr 5



485   2328201 TATAATTACAGTTTATATAAT TAAAGTTTATTTAATTTCCA spacer length: 20 repeater 
length: 21

486   2328243 TATAATTACAGTTTATATAAT TAAAGTTTATTTAATTTCCA spacer length: 20 repeater 
length: 21

487   2328285 TATAATTACAGTTTATATAAT TAAAGTTTGTTTAATTTCCA spacer length: 20 repeater 
length: 21

488   2328327 TATAATTACAGTTTATATAAT TAAAGTTTGTTCAATTTCCA spacer length: 20 repeater 
length: 21

489   2328369 TATAATTACAGTTTATATAAT CAGTTATTCAATCTGTTTTA
490   
491   
492   crispr 6
493   3659509 ATACAAATGTAACAGATGACAC 

TAACGTAACAGATGGTACAAATGTAACAGATGACACTAACGTAACAGATGGTACAAATGTGACTAATGATACAAATGTGACTAATG
ATACAAATGTGACTAATGATACAAATGTGACTAATGATACAAATGTGACTAATGATACAAATGTGACTAAT spacer 
length: 157 repeater length: 22

494   3659689 ATACAAATGTAACAGATGACAC 
TAACGTAACAGACGGTACAAATGTAACAGATGGTACAAATGTAACTATTGATACAAATGTAACTATTGATACAAATGTAACTATTG
ATACAAACGTGACTGAC spacer length: 103 repeater length: 22

495   3659815 ATACAAATGTAACAGATGACAC 
GTTTATTTAATTTCCAGTTATTCAATCTGTTTTAACGTGGGGGTACAGTAATGGGCAGAACTATCAGCGGTGCATTAATAGGTATG
GTTCTTACTTTTGTTTT

496   
497   
498   crispr 7
499   667070 TACTCTCCTGTTAAATAAAGAAAGAT GGGTTACAATTTAAAGTTATTGATGAAGTTCCCCTCCACATGCAA 

spacer length: 45 repeater length: 26
500   667142 TACTCTCCTGTTAAATAAAGAAAGAT GGGTTACAATTTAAAGTTATTGACGAAGTTCCCCTCCACATGCAA 

spacer length: 45 repeater length: 26
501   667214 TACTCTCCTGTTAAATAAAGAAAGAT TAATTAAAGTTTATTTAATTTCCAGTTATTCAATCTGTTTTAACG
502   
503   
504   crispr 8
505   3941948 TCCAAATAAGGAACAATAGCTGAAAG 

TGCTCGAGTTCTTTCATCATTAGATTGAATATTGGAAGCTAGATCAAGTGCTTTTTCTATCATTCCTCCTTTTTTTTGCCC 
spacer length: 81 repeater length: 26

506   3942056 TCCAAATAAGGAACAATAGCTGAAAG 
CGCCATAAATATACAATAGTCATTAAGTTCAATTATAGAGATTGCATCAAGTGCTTTTTCAATCATTTCTTCCTTTTTTTGATC 
spacer length: 84 repeater length: 26

507   3942167 TCCAAATAAGGAACAATAGCTGAAAG 
AGAAGAAGTGACACCAACAGAAGAAGTAACACCAACAGAAGAAGTAACACCAACAGAAGAAGTAACACCAACAGAAGAAGTGAC

508   
509   
510   crispr 9
511   2645634 TGATTTATTCCTGATTTATCCTTTATTTAT 

TTCCTGATTTATCCTTTATTTATTTCCTGATTTATTCCTGATTTATTCCTGATTTATCTTTGATTTATTCCTGATTTATTC 
spacer length: 81 repeater length: 30

512   2645746 TGATTTATTCCTGATTTATCCTTTATTTAT CCTTTATTTATTTCCTGATTTATCT spacer length: 25 
repeater length: 30

513   2645802 TGATTTATTCCTGATTTATCCTTTATTTAT TCCAGTTATTCAATCTGTTTTAACG
514   
515   
516   crispr 10
517   291175 GTTCGCCACATATACCTTTGTTCCATCCGGACT 

GATCGCAACTCCATAAGGAGCAATTCCTACAGGCACCGTGAAGGTAATACTGTAATTAGACGTATCGATTACGGAAGTAGTGTTAC
TGCCGT spacer length: 92 repeater length: 33

518   291301 GTTCGCCACATATACCTTTGTTCCATCCGGACT 
GACTACAACTCCAGAAGGACTGTAATCTACTGGAACACTGGCGATAACAGTGCTGGTCGTTGTGTTAATTACAGAGACACTGCTGT
CGTTTT spacer length: 92 repeater length: 33

519   291427 GTTCGCCACATATACCTTTGTTCCATCCGGACT 
TAAGGAGCATGTCCCACAGGCACCGTGGAGGTAACAGTGCTGGTTGTTGCATCAATTACAGAGATATTATTGCTGTCATCGTTAGC
CACATA

520   
521   
522   crispr 11
523   4089383 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT GGGAAGGCTGGCTTCAGACATCAAGAAGGAATGAGT 

spacer length: 36 repeater length: 37
524   4089457 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT GCTTTAGAAATATAAACATTTCCTGCTGTCGTGTCT 

spacer length: 36 repeater length: 37
525   4089531 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT GGGAAGGCTGGCTTCAGACATCAAGAAGGAATGAGT 

spacer length: 36 repeater length: 37



526   4089605 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT GCTTTAGAAATATAAACATTTCCTGCTGTCGTGTCT 
spacer length: 36 repeater length: 37

527   4089679 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT AAGGCTATGTACCAATTCCATTAATTACAGGTACA 
spacer length: 35 repeater length: 37

528   4089752 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT GGATATTCAACAGAAGAGGCAAGAAAATATGTTC 
spacer length: 34 repeater length: 37

529   4089824 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT TTGTCTAAAAGCCAGGATCTTGACAGTGGATTCTCA 
spacer length: 36 repeater length: 37

530   4089898 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT ATATTTGCATCTTCGAAGGCATTTTTCATTATATCAG 
spacer length: 37 repeater length: 37

531   4089973 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT GGTATTTTCGAACTTCAAAACTGTATAACGCCAGTAT 
spacer length: 37 repeater length: 37

532   4090048 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT TTATACTACAGCGGCAGGAGGAGGAGCCGGGCG 
spacer length: 33 repeater length: 37

533   4090119 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT TCTACTCTCCTGAATAGATTTACATCTTCCAGGGATA 
spacer length: 37 repeater length: 37

534   4090194 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT ACATGACAGCAACAGACGCAGGAGATATAAGGATC 
spacer length: 35 repeater length: 37

535   4090267 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT TGATTTGTGCTTTAGATTCCCATTGTGCTTTCAATG 
spacer length: 36 repeater length: 37

536   4090341 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT TAGATTCAGCGTGATCAAACCGAGTTCTTTTAGAG 
spacer length: 35 repeater length: 37

537   4090414 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT TTCGTAAGTATATGTATTCAATCGCGAAAACAGTCAG 
spacer length: 37 repeater length: 37

538   4090489 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT TAGTATATCCTTAAAGTACGTCGTTTATAGTATATCC 
spacer length: 37 repeater length: 37

539   4090564 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT ACTTTAAGGATATACTATATGTGCGTGGTCTAGCGC 
spacer length: 36 repeater length: 37

540   4090638 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT AGGACGCTCGACGCGTTCGACCAGGCGAACCGG 
spacer length: 33 repeater length: 37

541   4090709 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT TTTTCGAAGGTTGTCCGGAAAATTAAGCGAAGCTTT 
spacer length: 36 repeater length: 37

542   4090783 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT ACGGTGTACCTTTAACGTATACACTATAAGGTATAT 
spacer length: 36 repeater length: 37

543   4090857 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT ATTACATCCGCGACGAGATCGAAGGTGAGTTGAA 
spacer length: 34 repeater length: 37

544   4090929 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT TGTAAAAATTCCAGTAAATCCCATCCTTATCTAT 
spacer length: 34 repeater length: 37

545   4091001 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT AACGAAATGCGGAAAACGCTTCGGATGTGAAAACGTG 
spacer length: 37 repeater length: 37

546   4091076 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT TTCGGGCATTTTTGGGGTCTAGCAGAAACACTTT 
spacer length: 34 repeater length: 37

547   4091148 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT ACGACTGTCTACGAAAATGTTTGGCGACATGGGA 
spacer length: 34 repeater length: 37

548   4091220 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT AAAGAGAAAGCTGTTACTGAAACCTTGCAACTT 
spacer length: 33 repeater length: 37

549   4091291 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT GCATACCATTGATCTCAGCCTTGCAGCCCTATCG 
spacer length: 34 repeater length: 37

550   4091363 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT 
GCAATACAGCTACAAACAGGAGGGCATAGCCGGTAATTTATGTTTCAATCCTTGTTTAAGTGGATCTTGCTCACGAATGTCTTCCT
TTATCAAGTTTATAAGCTTTCATGTT spacer length: 112 repeater length: 37

551   4091513 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT TGTTTAATAGATCAATCCAGGTTTCGCCCTTTTTT 
spacer length: 35 repeater length: 37

552   4091586 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT ATGGAATTAGAAAAGAGGGCGGGACGAGACAGGAA 
spacer length: 35 repeater length: 37

553   4091659 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT CATTATCTCAAAATCCCTCTTGACCAAATGACCC 
spacer length: 34 repeater length: 37

554   4091731 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT TCATGCATTTCAGAAAGGGATTTAGCAGCACAGT 
spacer length: 34 repeater length: 37

555   4091803 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT TTTTGCTCTGATATGTGGCCTGTTTTCTTGTGTC 
spacer length: 34 repeater length: 37

556   4091875 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT GAGCCGGCAGGACTGCCCCCACTCTCGCCGCGAT 
spacer length: 34 repeater length: 37

557   4091947 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT CTGGTTCTGGCTTGCGAGGCTTATTTATAATCCGAGC 
spacer length: 37 repeater length: 37

558   4092022 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT GTTTTTTCTCCGCGCATAAATTATTGACATAATA 
spacer length: 34 repeater length: 37

559   4092094 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT TAGGCGAAAAGCTGTTCGGGAACTCAACAACTGATGA 
spacer length: 37 repeater length: 37

560   4092169 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT CCCTCAGAGAAATGCATGAAGCAATTGCCGAATTC 
spacer length: 35 repeater length: 37



561   4092242 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT CTGGCGGTGTATGATCCTAAATTAATTGGGTAT 
spacer length: 33 repeater length: 37

562   4092313 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT TACTAAGGGTACTGATTATAAGACATTCTGTGAA 
spacer length: 34 repeater length: 37

563   4092385 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT 
ACCTGCTGATTTAGCGCAGTTTGTAGACCCTCTTAAAGAATGGTTTA spacer length: 47 repeater length: 37

564   4092470 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT CGCTTCAAACCCTGGAGGGGTGGGCCACGAATGG 
spacer length: 34 repeater length: 37

565   4092542 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT ATAAAAAAATAGAACAGAAGGAAGCATTAGAATTT 
spacer length: 35 repeater length: 37

566   4092615 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT ATTAATGTAACAAATAATAATCTAACTCTTAAAG 
spacer length: 34 repeater length: 37

567   4092687 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT 
GTATTTTCTTTATTACTGATATGATCATTGTCCGGTGTTCCAATCCTTGTTTTAGTGGATCTTGCTCACGAATCACTTTCTTCTTG
AAATGGGTTCATTTCTTTAGA spacer length: 107 repeater length: 37

568   4092832 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT GCGAGAACCAAGCTATTGCACTGGAAACTCTGAAT 
spacer length: 35 repeater length: 37

569   4092905 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT GAAATTATGTTTGCTGATGATGTAGTTACTGGGCC 
spacer length: 35 repeater length: 37

570   4092978 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT CAGCTATCATGTGTGGATTACTTCATGATATCT 
spacer length: 33 repeater length: 37

571   4093049 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT GAGATCTCGAAATAAGAACTTATCCATTTTTA 
spacer length: 32 repeater length: 37

572   4093119 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT AAAAAGTGATCCCGAAGCCGATCAATGGGAGGTA 
spacer length: 34 repeater length: 37

573   4093191 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT GAAAAGCACGCCAAGAGACGCGCAGCTCAGAAAT 
spacer length: 34 repeater length: 37

574   4093263 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT TTAGGTTGTTCTGGTTCTTCAAAAGACTCAACCGG 
spacer length: 35 repeater length: 37

575   4093336 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT ACTTTACCCCGGCTATCTTCATTCGATCCCTCTT 
spacer length: 34 repeater length: 37

576   4093408 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT TTGGCTGCGTACGGAGTCGAATAGGACAACCTAAC 
spacer length: 35 repeater length: 37

577   4093481 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT TTCTCAGCTTCTTCATGAGTCATAGGCATTGAAGCT 
spacer length: 36 repeater length: 37

578   4093555 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT ACGAATTCGCGAGAGAGTATTCAGAGACGTATC 
spacer length: 33 repeater length: 37

579   4093626 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT GATACAGCCCGTCAACCCGCGAGTGCAGGAATTT 
spacer length: 34 repeater length: 37

580   4093698 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT AAAACAATGGTAAACGAACTCATCTTACAAGCA 
spacer length: 33 repeater length: 37

581   4093769 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT AGACAACGCAAAAATGACAACGTTTTTAATTTGGT 
spacer length: 35 repeater length: 37

582   4093842 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT CCAACAACGCCCAAGCGCAGCCGCCGGAAACCTC 
spacer length: 34 repeater length: 37

583   4093914 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT CAAAATTGCCCTTTGATATGATTCTGTCAATGTCC 
spacer length: 35 repeater length: 37

584   4093987 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT CAGAGGTTGAATGAACGGAAAACAGCATGAAACCC 
spacer length: 35 repeater length: 37

585   4094060 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT ATGGTGTTGTCTGATACTGTGTTGCACTGCAAG 
spacer length: 33 repeater length: 37

586   4094131 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT ATTGCTATAGATGTCTCCCCCGACAACATCT spacer 
length: 31 repeater length: 37

587   4094200 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT ACCCCACAAGTAAAATTAGGTGATTATGTTTATG 
spacer length: 34 repeater length: 37

588   4094272 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT CTTATATCAGAGATTATTCTGATTCTGGTAGAG 
spacer length: 33 repeater length: 37

589   4094343 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT ACTCTTTACTGTCTGTATAGTGTGGTTTCTCTTCA 
spacer length: 35 repeater length: 37

590   4094416 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT TTTTATAATAATGCTAAACTCACGGGAAACGGC 
spacer length: 33 repeater length: 37

591   4094487 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT CCGGCACCGTTTTAGACGGGCAAGGACAGGCAACA 
spacer length: 35 repeater length: 37

592   4094560 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT GGTTCATTCCTTTTTCTCCTTCTCTTATTGCATA 
spacer length: 34 repeater length: 37

593   4094632 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT CTTGAGAACGGAACAGCTTATGCGGTTTTTACC 
spacer length: 33 repeater length: 37

594   4094703 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT CGGCGCGTGCTGTTATGATGAAGTAATATTCATCT 
spacer length: 35 repeater length: 37

595   4094776 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT AGAATTATTTTTATTATTCTGGCTAGAAAAATTAA
596   



597   
598   crispr 12
599   679342 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCGCGAATC CGTTTTTATACCTGTTAATATAGGACGTATACAT 

spacer length: 34 repeater length: 38
600   679415 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCGCGAATC AGTGGGTCCGACTGGCTTTAGTGGTCTCCTCAG 

spacer length: 33 repeater length: 38
601   679487 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCGCGAATC CAACCAGTTAATACGATGTGTTACGAGGATGG 

spacer length: 32 repeater length: 38
602   679558 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCGCGAATC CGAAAGTTGCAGCCCTCAAAACCTTCGTCGACCTG 

spacer length: 35 repeater length: 38
603   679632 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCGCGAATC TTCCAGTTATTCAATCTGTTTTAACGTGGGGGTAC
604   
605   
606   crispr 13
607   680152 GTTTCAATCCTTGTTTTAATGGATCTTGCTCGCGAATAAA 

TAATGCCCGCCTTCGTGAAACCAGAGCACGATGGTTTCAATCCTTGTTTTAATGGATCTTGCTCGCGAATCCCAATTTCTCAGTTT
GAGAGAGAGAGTTATTTTT spacer length: 105 repeater length: 40

608   680298 GTTTCAATCCTTGTTTTAATGGATCTTGCTCGCGAATAAA GCCTTTTTGCTGATAATCAGGAAGAGGTGG 
spacer length: 30 repeater length: 40

609   680369 GTTTCAATCCTTGTTTTAATGGATCTTGCTCGCGAATAAA AGTCAAGATCTTCTTTGGTTTCAATCCTTG
610   
611   
612   crispr 14
613   2424080 TGTTTATCTGGCACTTGAGAAAAAGCATAACCAAGAGCTT 

CAGCAGCACTAGATCTTACATAACTGTTTTTATTATTGGTCAATCTATGTAAATCATGCCATGCCTG spacer length: 
67 repeater length: 40

614   2424188 TGTTTATCTGGCACTTGAGAAAAAGCATAACCAAGAGCTT 
CAGCAGCACGGGATTTCACATTAATATCTTCATCATTGGTCAGCCTATGCAAGTCGTCACAAGCTTG spacer length: 
67 repeater length: 40

615   2424296 TGTTTATCTGGCACTTGAGAAAAAGCATAACCAAGAGCTT 
TTGGTCAGAAAAGGCCTGAAATGAGCCCTTTTTTGGGGCTAAAATTCTTGCTGGAAAATTATCAAAC

616   
617   
618   GCA_000007185.1_ASM718v1_genomic.fna(findCrispr):
619   START       REPEAT                           

SPACER                                             
620   crispr 1
621   1297225 ACCC 

GTGTTATTACGGGTTAATTGCGAGTCTGTTGTATTGGTATTGGGATGTTCCATGTGACTTTTACTCTGGCGTATGGTTTCAT 
spacer length: 82 repeater length: 4

622   1297312 ACCC 
GTGTTATTACGGGTTAATTGCGAGAGACAAACTAGTAGCGTTCGCGAGATTCAAAGGAGATATCACGGTGTGTTCGTTTCAT 
spacer length: 82 repeater length: 4

623   1297399 ACCC 
GTGTTATTACGGGTTAATTGCGAGTTTTGCAATCGATGATGCTTTTGCTAGAATTTCTTTCATTTCTGGGTCTAAATCTCTTAATG
TTTCAT spacer length: 92 repeater length: 4

624   1297496 ACCC 
CGTAATAATATGGGTAATGAAACTGTGCTGGTGCTAAGTGAAAAGATTGCCACCCAATGCCCTAGATCTCTGACTCGCAATTAACC
CGTAAT

625   
626   
627   crispr 2
628   1297217 GTTT 

CATTACCCGTGTTATTACGGGTTAATTGCGAGTCTGTTGTATTGGTATTGGGATGTTCCATGTGACTTTTACTCTGGCGTAT 
spacer length: 82 repeater length: 4

629   1297304 GTTT 
CATTACCCGTGTTATTACGGGTTAATTGCGAGAGACAAACTAGTAGCGTTCGCGAGATTCAAAGGAGATATCACGGTGTGTT 
spacer length: 82 repeater length: 4

630   1297391 GTTT 
CATTACCCGTGTTATTACGGGTTAATTGCGAGTTTTGCAATCGATGATGCTTTTGCTAGAATTTCTTTCATTTCTGGGTCTAAATC
TCTTAA spacer length: 92 repeater length: 4

631   1297488 GTTT 
ATATGGGTAATGAAACTGTGCTGGTGCTAAGTGAAAAGATTGCCACCCAATGCCCTAGATCTCTGACTCGCAATTAACCCGTAATA
ATACGG

632   
633   
634   crispr 3
635   1306914 CTCGCAATTAACCCGTAATAATATGGGTAATGAAAC 

GGTAATGAAACTAGTATAATCTCCGTTAATTCATCTGCTACCTCTGGTAGTCTCTGTATTTCCGCAAAC spacer length: 
69 repeater length: 36

636   1307020 CTCGCAATTAACCCGTAATAATATGGGTAATGAAAC 



AACGCCTGGAGAAAAGCCTTCGGTAAACCCCTAACAGACACAGCCCTAAGACC spacer length: 53 repeater 
length: 36

637   1307110 CTCGCAATTAACCCGTAATAATATGGGTAATGAAAC 
AATACCAGAACGTCTCACCCGCATGGAACTTCGGCTTCAGCGGAGTACCACACTCACAG spacer length: 59 
repeater length: 36

638   1307206 CTCGCAATTAACCCGTAATAATATGGGTAATGAAAC 
CGCTGTGGATAAACGATTGTCCACCGTGATACATAGCCGTCTAACCCTTCTTCG spacer length: 54 repeater 
length: 36

639   1307297 CTCGCAATTAACCCGTAATAATATGGGTAATGAAAC 
CTGTCTTCGCTTCTGGCCTTACTGTCTTCGTGAATGTTCCAAGCTCCAGGTAGTCAACTATCAT spacer length: 64 
repeater length: 36

640   1307398 CTCGCAATTAACCCGTAATAATATGGGTAATGAAAC 
TCTTGAGTAGGATACCGTTGATGATTGCCTCTCTCGTTTCCTTTGCCTCGTAG spacer length: 53 repeater 
length: 36

641   1307488 CTCGCAATTAACCCGTAATAATATGGGTAATGAAAC 
TGGTGCTAAGTGAAAAGATTGCCACCCAATGCCCTAGATCTCTGACTCGCAAT

642   
643   
644   crispr 4
645   1362696 GTTTCATTACCCATATTATTGCGGGTTAATTGCGAG 

AACGTGTGTTGGAAGAGCATCTGGGACAACATAGAGGCAGACTTAAGGTGCAGGATT spacer length: 57 repeater 
length: 36

646   1362790 GTTTCATTACCCATATTATTGCGGGTTAATTGCGAG 
TTTTGCGGAGTAATCCCATGTTGGTTGTCGGTGACCGTAGAGTGCGGGATAG spacer length: 52 repeater 
length: 36

647   1362879 GTTTCATTACCCATATTATTGCGGGTTAATTGCGAG 
CCCGCGGACAAGGCTTCGGTCTTGTGGAGGGTCTATTGGAGCAGT spacer length: 45 repeater length: 36

648   1362961 GTTTCATTACCCATATTATTGCGGGTTAATTGCGAG 
GGGTTGCAGTTACACGGCGTATATCATGGCGTTCCCAGTGGAGTGGTCAG spacer length: 50 repeater 
length: 36

649   1363048 GTTTCATTACCCATATTATTGCGGGTTAATTGCGAG 
ACTCGGTGGACACAGAGCTCGCCGCCGCGCTATCGGCACTATGGGAATCAGT spacer length: 52 repeater 
length: 36

650   1363137 GTTTCATTACCCATATTATTGCGGGTTAATTGCGAG 
GTGTCCGGTTTGCGACTCTTAGGGGGATAACGACTTTCACTTCCGCGTCC spacer length: 50 repeater 
length: 36

651   1363224 GTTTCATTACCCATATTATTGCGGGTTAATTGCGAG 
CCGGCGCGTTAGGCCTCAGCAACGTGGAGAAAGCGATACTTTATGACGATGTCCTTAAGGAG spacer length: 62 
repeater length: 36

652   1363323 GTTTCATTACCCATATTATTGCGGGTTAATTGCGAG 
AAGTATCACAGCCAGGGCACGGACGAGACAGCGTACTGAGAGGGGCCAGAGTAGCAACA spacer length: 59 
repeater length: 36

653   1363419 GTTTCATTACCCATATTATTGCGGGTTAATTGCGAG 
GTTTTCCCGGAGGATCACCCTTTACACTCCGAAACCACCGAAGAGATTCCCCACCCCTC

654   
655   
656   crispr 5
657   1111465 GTTTCATTACCCGTATTATTACGGGTTAATTGCGAG 

ATGCAGGCACAATGAGTTTGCGGACAAAGACGATAATGTATTGTTAAGAGTGTATACGTTTCATTACCCGTATTATCACGGGTTAA
TTGCGAGTATGTTAGCTGGTCGAGGAAATTGTGGCGGTGTTAAACTCCGGAGAAACACGTCGAACC spacer length: 
152 repeater length: 36

658   1111654 GTTTCATTACCCGTATTATTACGGGTTAATTGCGAG 
CTCGCGATGCGTGTGCGGACCGCACCGTGCCCGCGTGCTATGACGGATCTCCTCTTCGCGA spacer length: 61 
repeater length: 36

659   1111752 GTTTCATTACCCGTATTATTACGGGTTAATTGCGAG 
ACATGAGGTCCAGTTCCAGAAGCCTGAGCGGAAGCGCAAGGCGCTCGACCCGG spacer length: 53 repeater 
length: 36

660   1111842 GTTTCATTACCCGTATTATTACGGGTTAATTGCGAG 
GGTCAAGGAAGTCTTCCCTTCACTGAAGGAAAAACTAGAGGATGACGAGGTTTCATTACCCGTATTATTACGAGTTAATTGCGAGA
ACCTAACTTAGCATATGATGGTGGTTATAATTCAGATATTAACGCTAGCATAT spacer length: 139 repeater 
length: 36

661   1112018 GTTTCATTACCCGTATTATTACGGGTTAATTGCGAG 
CAGACTGGGTAAGGGAGGACAGAGACGGGGAGGTGGAGACATGGGTCCTTAA spacer length: 52 repeater 
length: 36

662   1112107 GTTTCATTACCCGTATTATTACGGGTTAATTGCGAG 
GAGGGCAATGAGGAAGGAACAGCTGAGAGCTCGGGGTATCACCGAGCTAACACC spacer length: 54 repeater 
length: 36

663   1112198 GTTTCATTACCCGTATTATTACGGGTTAATTGCGAG 
TCGTAGGGGTAGTAGAAGAAGCATACGAAGGACTCATGGAATCCTGCAAAG spacer length: 51 repeater 
length: 36

664   1112286 GTTTCATTACCCGTATTATTACGGGTTAATTGCGAG 



CTAGCTGTGAAGGGAGTGTGTGTAGCGAGCCCCTGAGAAAAATAATCCGTTGGTT spacer length: 55 repeater 
length: 36

665   1112378 GTTTCATTACCCGTATTATTACGGGTTAATTGCGAG 
TGCTCGCCCGCTTCTTCCGCGAGACCCTGTATCATGACCGGGAAGAACGCGCTACCGCTTAGCGAGAAGAA spacer 
length: 71 repeater length: 36

666   1112486 GTTTCATTACCCGTATTATTACGGGTTAATTGCGAG 
CTAAGTGAAAAGATTGCCACCCAATGCCCTAGATCTCTGACTCGCAATTAACCCGTAATAATACGGGTAAT

667   
668   
669   GCA_000007225.1_ASM722v1_genomic.fna(findCrispr):
670   START       REPEAT                           

SPACER                                             
671   crispr 1
672   39881 TTTCAACTATCTTT TGATTTTTGGCTCATTAATAAAATTGATGATACTTTCAGCCATAAGAGAAA spacer 

length: 51 repeater length: 14
673   39947 TTTCAACTATCTTT TGATTTCTGGACATGCGTATGGCGGTAGGCGACGTGTAGAATATAGTGAAAATGG spacer 

length: 55 repeater length: 14
674   40017 TTTCAACTATCTTT TGATTTCTGGGGGGTAAGTGGTTTGACAAGGAGCAAGCAGTAGAACTGCT spacer 

length: 50 repeater length: 14
675   40082 TTTCAACTATCTTT TGATTTCTGGGGTCGGCCCAATTACTGAACAAATAGTCTGTATGGTTTAA spacer 

length: 50 repeater length: 14
676   40147 TTTCAACTATCTTT TGATTTCTGGGTAATTAAATATTAATTACGACTTGTGCACACACATGGAGAGA spacer 

length: 53 repeater length: 14
677   40215 TTTCAACTATCTTT TGATTTCTGGGGCGTTGGCAACGCTGGACAGTACGGTGGCGGTGTTGTCA spacer 

length: 50 repeater length: 14
678   40280 TTTCAACTATCTTT TGATTTCTGGACACGGCATTTCCAACACCGAGGGTGTGGGAGTGGATAGCCGT spacer 

length: 53 repeater length: 14
679   40348 TTTCAACTATCTTT TGATTTCTGGATATTTGGAAAAATCGATAAGGAAAGACTATTGGAACTTG spacer 

length: 50 repeater length: 14
680   40413 TTTCAACTATCTTT TGATTTCTGGAAGGTCTCAGACCGTCATTTGATGCTTTGGTTAGTTTTGAAGCC spacer 

length: 54 repeater length: 14
681   40482 TTTCAACTATCTTT TGATTTCTGGCAGGAGGGTTGTGGGGTGCACATGACGTACACGTCTGTGATGCT spacer 

length: 54 repeater length: 14
682   40551 TTTCAACTATCTTT TGATTTCTGGTGGAGAATTGGCTTCTTAGCTGTTTCTACGCAGCGCCTTTCTGG spacer 

length: 54 repeater length: 14
683   40620 TTTCAACTATCTTT TGATTTCTGGACCACTGCTAGAACAATGGAAAAATGGTGGCAAGTTAA spacer length: 

48 repeater length: 14
684   40683 TTTCAACTATCTTT TGATTTCTGGGCAAGCGGAAAGGGACACGGTATACGCCGGCTGTACCGAGGTCAT spacer 

length: 55 repeater length: 14
685   40753 TTTCAACTATCTTT TTGAAACGTTTAGGTCGTCTTGCCAGACATCGAGACGCCGTTCGCCCCCGCCGCC
686   
687   
688   crispr 2
689   95531 GAATCTCAAAAAGAGGATTGAAAG TATTCAGAGTACTCTAGGCCGGTATACAGAGGGCCTAAA spacer 

length: 39 repeater length: 24
690   95595 GAATCTCAAAAAGAGGATTGAAAG AACACGTCAGCCAGCCCTCCCCATGTGGCCCTGGCTGTACACA spacer 

length: 43 repeater length: 24
691   95663 GAATCTCAAAAAGAGGATTGAAAG AAAATTTGTAAAGTTAGAGATAGCGAGCCGCGAATTGAGAGCG spacer 

length: 43 repeater length: 24
692   95731 GAATCTCAAAAAGAGGATTGAAAG TCTTCGGACAATGACGCGCTTAGAATGGGCGATTTATTCAACACGTAC 

spacer length: 48 repeater length: 24
693   95804 GAATCTCAAAAAGAGGATTGAAAG CAATTACTCTTAATTCAGAGTCTCCCTCACAGACGGCAAAATACTC spacer 

length: 46 repeater length: 24
694   95875 GAATCTCAAAAAGAGGATTGAAAG ATGTTAATTGAAGGGCCTGAGAACGCTGTTCAGTTCATTCTCAA spacer 

length: 44 repeater length: 24
695   95944 GAATCTCAAAAAGAGGATTGAAAG CGTCTTTCTTCTTCGACACCTTGATGTTCAACGCCTCTACA spacer 

length: 41 repeater length: 24
696   96010 GAATCTCAAAAAGAGGATTGAAAG GTTCTAAATATACCGACGGCCGCGACATTTACTAATTCTCTGA spacer 

length: 43 repeater length: 24
697   96078 GAATCTCAAAAAGAGGATTGAAAG TTATATACTTGGATCTGTACGTCCCCTTCCGTATATACACCCTGC spacer 

length: 45 repeater length: 24
698   96148 GAATCTCAAAAAGAGGATTGAAAG TTGACAATTCAGCCCAAAGTGTAATCCGTTGATATGGTCG spacer 

length: 40 repeater length: 24
699   96213 GAATCTCAAAAAGAGGATTGAAAG TCGGTAAATTAGTCAGTGAGAGCTTGTTAGGTATACTCCCCCCTTC spacer 

length: 46 repeater length: 24
700   96284 GAATCTCAAAAAGAGGATTGAAAG ATACTAATTGTGGCGGGGTTCAACCGTCAGCTGTTCCAGG spacer 

length: 40 repeater length: 24
701   96349 GAATCTCAAAAAGAGGATTGAAAG GTCCGCAGTCAACAGCCAAAAAGAGGGGGAAATAAAC spacer length: 

37 repeater length: 24
702   96411 GAATCTCAAAAAGAGGATTGAAAG CTTTATCAACGTAGACCCTTTTGTATATCAAGCTCTTTC spacer 

length: 39 repeater length: 24



703   96475 GAATCTCAAAAAGAGGATTGAAAG CAGGTAGAGGTGCGGTTCAACAACGTTGTTGGCCACGTGGACTTTTT 
spacer length: 47 repeater length: 24

704   96547 GAATCTCAAAAAGAGGATTGAAAG TGGTTAATTCCAAGCTGAGGCAGGTCTGTGGACC spacer length: 34 
repeater length: 24

705   96606 GAATCTCAAAAAGAGGATTGAAAG CCCGCGGGCCCCGGCCGCGCCAGCGGCCACCTTGTTTTTGTTG spacer 
length: 43 repeater length: 24

706   96674 GAATCTCAAAAAGAGGATTGAAAG GCGCCGTCCATGCGAGCACGGGGAAGACTGCCGAGGGGT spacer 
length: 39 repeater length: 24

707   96738 GAATCTCAAAAAGAGGATTGAAAG ATTATCTTGACTAGCATCGCCACGGCGGCGAGCCCTGCGAGC spacer 
length: 42 repeater length: 24

708   96805 GAATCTCAAAAAGAGGATTGAAAG ATCCTAGGCATTGGGATGTACACTGCGATTTCCCCCTGC spacer 
length: 39 repeater length: 24

709   96869 GAATCTCAAAAAGAGGATTGAAAG AGAGTCCCTCCAGCTCCTCGAGGGCGGCGCACACTACGCACAT spacer 
length: 43 repeater length: 24

710   96937 GAATCTCAAAAAGAGGATTGAAAG TGCTGTCTGGAGTTTCGGTTGTGCTGGCAGCTGTCTTTGGCGCC spacer 
length: 44 repeater length: 24

711   97006 GAATCTCAAAAAGAGGATTGAAAG GCTGTATGGAGAGCCAATGCGCATGCGGCGTAAGACTGTATATA spacer 
length: 44 repeater length: 24

712   97075 GAATCTCAAAAAGAGGATTGAAAG GCAAAAGGCCTGCGGAATAGCCAGCCATCCCCCCGCCTGGC spacer 
length: 41 repeater length: 24

713   97141 GAATCTCAAAAAGAGGATTGAAAG CCTCAATTCGTCTACCATGGTCTCAGGGTCGATAATAAACTTC spacer 
length: 43 repeater length: 24

714   97209 GAATCTCAAAAAGAGGATTGAAAG AGCTTTTTAAGGGCCTCATTTTTCTGGGCCTCAGTAATAAAG spacer 
length: 42 repeater length: 24

715   97276 GAATCTCAAAAAGAGGATTGAAAG TATGCGTTGACCCGGGGCCCTACACAGCTCTCCTACTTAC spacer 
length: 40 repeater length: 24

716   97341 GAATCTCAAAAAGAGGATTGAAAG ATGCGTATCATATACGCCGCACCCGCACAAACTAATAACCGCAT spacer 
length: 44 repeater length: 24

717   97410 GAATCTCAAAAAGAGGATTGAAAG ATACGGTGTACTGCAACGGCCGCGATTTGACTGAATGTACAAAAACC 
spacer length: 47 repeater length: 24

718   97482 GAATCTCAAAAAGAGGATTGAAAG TAGGTACGTATTTGAGGCGGTCTGCCCTCTGTGCGTGTCCAGT spacer 
length: 43 repeater length: 24

719   97550 GAATCTCAAAAAGAGGATTGAAAG GGGAGGCTCAGCAAACAGGACACACAGCTTCCTGGGTACCC spacer 
length: 41 repeater length: 24

720   97616 GAATCTCAAAAAGAGGATTGAAAG GCCACCTGCTTAGCCGCCTCCTTCGCCCTCTCAGCCCGGCTGGCCTCCGACG 
spacer length: 52 repeater length: 24

721   97693 GAATCTCAAAAAGAGGATTGAAAG CGGTGGCGGTGTACCAAATGTTCTACCTAGCCGGCGTCCAGCCGCC spacer 
length: 46 repeater length: 24

722   97764 GAATCTCAAAAAGAGGATTGAAAG ATTTTTCAGTTCTCCCGCCGAAGTGCTTGAGATACTCGCAACCG spacer 
length: 44 repeater length: 24

723   97833 GAATCTCAAAAAGAGGATTGAAAG CTAGACGGAACTCTCACCAGCTCCTCCTCGGCGCGCTTGCGCGC spacer 
length: 44 repeater length: 24

724   97902 GAATCTCAAAAAGAGGATTGAAAG CTATTCCAGTGGCGAACTCGGCCGATATCCTAAGCCCTGCGA spacer 
length: 42 repeater length: 24

725   97969 GAATCTCAAAAAGAGGATTGAAAG CAGTTGGGACATGTTTGAGAAGGAGCTGGCCAGGGCTAGGAGTGCTGA 
spacer length: 48 repeater length: 24

726   98042 GAATCTCAAAAAGAGGATTGAAAG GTACGGATACAGCGCCACTGCTTGCAGCGGCGCGTCTACGCCGT spacer 
length: 44 repeater length: 24

727   98111 GAATCTCAAAAAGAGGATTGAAAG TCGGCACTGGGATCGTCCTGGCCATAGTCGGCATTTTCATGG spacer 
length: 42 repeater length: 24

728   98178 GAATCTCAAAAAGAGGATTGAAAG CGCGTTCTCGACACTGTGATGGATCTGATCCGCATGGATGCAGTG spacer 
length: 45 repeater length: 24

729   98248 GAATCTCAAAAAGAGGATTGAAAG ACTCGTTGCCCAGAGAGCGCCTCTGGAACCTAGCCAGCAC spacer 
length: 40 repeater length: 24

730   98313 GAATCTCAAAAAGAGGATTGAAAG CACAATTGCGAAAAACGCGGCCCATTTGTATATAGCTCTCCC spacer 
length: 42 repeater length: 24

731   98380 GAATCTCAAAAAGAGGATTGAAAG CTAATTTCAGTGATAAGTCCATACGGCCCAATTTGACGACATA spacer 
length: 43 repeater length: 24

732   98448 GAATCTCAAAAAGAGGATTGAAAG GCGAGGAGATTGCGCAGGAAGAGAACTCCTGCAAGCGCCGT spacer 
length: 41 repeater length: 24

733   98514 GAATCTCAAAAAGAGGATTGAAAG AACTATATAACAAAACTAGAGCCGCTGTTGAGGAAGGCTA spacer 
length: 40 repeater length: 24

734   98579 GAATCTCAAAAAGAGGATTGAAAG CTTGAACTCAACGTCTCCAAGCATTTGTTTATACACGAGCACGCGGG 
spacer length: 47 repeater length: 24

735   98651 GAATCTCAAAAAGAGGATTGAAAG CGACGCCCGTATCGTCTACTTTCACGGCGGGCTTCTTGACAACG spacer 
length: 44 repeater length: 24

736   98720 GAATCTCAAAAAGAGGATTGAAAG CACTATTTTGAAGAGTGGCATGTCCATTTTGGCGTCTCTCTT spacer 
length: 42 repeater length: 24

737   98787 GAATCTCAAAAAGAGGATTGAAAG GTGCCCCCTCGTGGCCCGGTACCGGGCCCTGACGGCCGCGAG spacer 
length: 42 repeater length: 24

738   98854 GAATCTCAAAAAGAGGATTGAAAG CGCTGTCCCAGTTGCGGCGGGTTGGTGTTGGCGGTCGGCGGA spacer 



length: 42 repeater length: 24
739   98921 GAATCTCAAAAAGAGGATTGAAAG AGCCGCGGCGCCTCTTCACGAGCCCGATGGCGGCGAGCTGC spacer 

length: 41 repeater length: 24
740   98987 GAATCTCAAAAAGAGGATTGAAAG GAAAAACAAACCTTTTTCAAGAAACTACACCAGGCCCTATAGGGGCCA 

spacer length: 48 repeater length: 24
741   99060 GAATCTCAAAAAGAGGATTGAAAG CTGAGTTGACTGATAAGTTCATACGGCCCAATATGACGACA spacer 

length: 41 repeater length: 24
742   99126 GAATCTCAAAAAGAGGATTGAAAG CCTCAAAGCCGCTACAATAATCATCGAGGAGTATTCAAAAGA spacer 

length: 42 repeater length: 24
743   99193 GAATCTCAAAAAGAGGATTGAAAG TTGAGACTGTGGAGTTCGACATGGTGCGAACAGTGGCTGGTCTCG spacer 

length: 45 repeater length: 24
744   99263 GAATCTCAAAAAGAGGATTGAAAG TTTACCTATGTTGAAACTGATATGCGACTAGTGGACTGTAT spacer 

length: 41 repeater length: 24
745   99329 GAATCTCAAAAAGAGGATTGAAAG TGTCCAATGAGCACATCTTCAATAGAGGCACCTCTATGC spacer 

length: 39 repeater length: 24
746   99393 GAATCTCAAAAAGAGGATTGAAAG AATACGCCTTCCTCGACTCGTGGTCGGCGTAGCACATAATCGT spacer 

length: 43 repeater length: 24
747   99461 GAATCTCAAAAAGAGGATTGAAAG AAGATTTTAGTCATCTCCTCCGCCACCAGGAACACTATCCTTGCGGG 

spacer length: 47 repeater length: 24
748   99533 GAATCTCAAAAAGAGGATTGAAAG CGGGAGATTGGGCAGGTTCGCCGCCTATGGGGACAATATCATCT spacer 

length: 44 repeater length: 24
749   99602 GAATCTCAAAAAGAGGATTGAAAG TATCTAAATCAGCTTGTGCGTGGCTTGATAAGCAAAAACATGCTGG spacer 

length: 46 repeater length: 24
750   99673 GAATCTCAAAAAGAGGATTGAAAG GTGACGTCTAGATTGGGCAGGAGTGTTTTAGCCCTCTCCCCCGC spacer 

length: 44 repeater length: 24
751   99742 GAATCTCAAAAAGAGGATTGAAAG TGTACTGCTGAGTGGCGTTTATCTTGACGGCGATGTAGGTCTCGG spacer 

length: 45 repeater length: 24
752   99812 GAATCTCAAAAAGAGGATTGAAAG AAGATCCTCAAGCCACACCACTCTGCCGCAGAGCGGCGTCCCTGG spacer 

length: 45 repeater length: 24
753   99882 GAATCTCAAAAAGAGGATTGAAAG TTCTGCCTTTCGGGCACCCTTCTCATTTGGCCCCGCCCGAAG spacer 

length: 42 repeater length: 24
754   99949 GAATCTCAAAAAGAGGATTGAAAG TCTGGCGAGAACTGTGTAACGACTACTACCACACAGCCACAGGG spacer 

length: 44 repeater length: 24
755   100018 GAATCTCAAAAAGAGGATTGAAAG GAGGTATACTCGGCGGCGTATACATATATAGCCCTAGAGCGC spacer 

length: 42 repeater length: 24
756   100085 GAATCTCAAAAAGAGGATTGAAAG ACCATCGTGGAGTGCCAAGTTCGCACCCATCGAATTTACACTA spacer 

length: 43 repeater length: 24
757   100153 GAATCTCAAAAAGAGGATTGAAAG AAGCACGATTTGACAAAACAAGGTAAAGGGACTTGGGTTCGCCG spacer 

length: 44 repeater length: 24
758   100222 GAATCTCAAAAAGAGGATTGAAAG GTCCCTATACCCTGCTCCGTCCCAGTCTGTAGATGGGTCCT spacer 

length: 41 repeater length: 24
759   100288 GAATCTCAAAAAGAGGATTGAAAG CTGGCGAGATTGATGTTAGAGCACGCGGACGCCGTTATTGAAATAC 

spacer length: 46 repeater length: 24
760   100359 GAATCTCAAAAAGAGGATTGAAAG GCGTTTTCATCAACAACAACGCCCCCGTACCACTCAAGAATAAT spacer 

length: 44 repeater length: 24
761   100428 GAATCTCAAAAAGAGGATTGAAAG GTTCAATACGTTTGAAGTTGTCTGCAATTTCCTGAACGGCCCT spacer 

length: 43 repeater length: 24
762   100496 GAATCTCAAAAAGAGGATTGAAAG TCTCTGTCTCGTACCTTGTAAATGTATGGCGTCTTCACAACCTGAATC 

spacer length: 48 repeater length: 24
763   100569 GAATCTCAAAAAGAGGATTGAAAG GTAAAAACTATATTAACATGCCCAAACGTTATGACCGCCG spacer 

length: 40 repeater length: 24
764   100634 GAATCTCAAAAAGAGGATTGAAAG TGGACATTTTCGCCTCTGCTTCGGGCCCATATGATTGGACG spacer 

length: 41 repeater length: 24
765   100700 GAATCTCAAAAAGAGGATTGAAAG GTGGCGTTGATCTCCGCCCCGAAGCCCATGCGCGCCCCCAGCTCG spacer 

length: 45 repeater length: 24
766   100770 GAATCTCAAAAAGAGGATTGAAAG ACACTGCAGTACCGTGCTTACATGGAATATAGAAGTAGCGCTTAC spacer 

length: 45 repeater length: 24
767   100840 GAATCTCAAAAAGAGGATTGAAAG TCCGGCACCCTCCCAGTGTGCCTCTTCATAAGGGCGATTAGGTAGATGGCC 

spacer length: 51 repeater length: 24
768   100916 GAATCTCAAAAAGAGGATTGAAAG GATCTTCGCGCTGAACAGGCGCAACATGTTCTCGCTGAGTT spacer 

length: 41 repeater length: 24
769   100982 GAATCTCAAAAAGAGGATTGAAAG GCGGAAAGGGACACGGTATACGCCGGCTGTACCGAGGTCAT
770   
771   
772   crispr 3
773   45503 CCAGAAATCAAAAGATAGTTGAAAC GGTGAATATACAGACAATATATCGAACGATGGCCGCAATCCA spacer 

length: 42 repeater length: 25
774   45571 CCAGAAATCAAAAGATAGTTGAAAC TGTGAATACGCTCAGCTTGGCGTGCATCAGTCTCTTCAGAGA spacer 

length: 42 repeater length: 25
775   45639 CCAGAAATCAAAAGATAGTTGAAAC CTGAAAAAGTTCCTGAACGCCGGGTTTTTCGTCGGGACCTTC spacer 

length: 42 repeater length: 25



776   45707 CCAGAAATCAAAAGATAGTTGAAAC AACACTTTCAACCTAACAGTTATCCACTCCGCGATGTCGCTT spacer 
length: 42 repeater length: 25

777   45775 CCAGAAATCAAAAGATAGTTGAAAC ATCGTGAACTTGGCCCTAAGCTTAGAGAATACATCACTCCA spacer 
length: 41 repeater length: 25

778   45842 CCAGAAATCAAAAGATAGTTGAAAC TATATCCATATCAGCCTCCGGCCCACCGTTAGCTTGATGTC spacer 
length: 41 repeater length: 25

779   45909 CCAGAAATCAAAAGATAGTTGAAAC TTATCGAAATACATCAAACCGTCGTGCACGTGGGCCGCACACC spacer 
length: 43 repeater length: 25

780   45978 CCAGAAATCAAAAGATAGTTGAAAC ATATACGTTTCACCCGCGCCACGCGTCTGTACTAATGCCGC spacer 
length: 41 repeater length: 25

781   46045 CCAGAAATCAAAAGATAGTTGAAAC GTGCGGCTTAAACGAATACGGAAAGACAAAGCTATTCTC spacer 
length: 39 repeater length: 25

782   46110 CCAGAAATCAAAAGATAGTTGAAAC AATGTATCTGTACAGACCCCGCATGCATAAAGTATCAAGTACA spacer 
length: 43 repeater length: 25

783   46179 CCAGAAATCAAAAGATAGTTGAAAC ATAGTCAGAAGAATAATACAACTATGACATTACTGGTAATGCCAA spacer 
length: 45 repeater length: 25

784   46250 CCAGAAATCAAAAGATAGTTGAAAC GAGGCGGAAGGTTGCGGCATATGGAATAATTGAATGTAATACCC spacer 
length: 44 repeater length: 25

785   46320 CCAGAAATCAAAAGATAGTTGAAAC TTCCCGAAGTTGCCTGAAAGCGATGTGATCCGCGGCGCGTCT spacer 
length: 42 repeater length: 25

786   46388 CCAGAAATCAAAAGATAGTTGAAAC CCATGGCCCGCAAAAAGAATATTTACGCTGGGCCTTCCTCTTG spacer 
length: 43 repeater length: 25

787   46457 CCAGAAATCAAAAGATAGTTGAAAC TGTCCACTGTCTGTTTTGCAAATCTTCTACTATATCCTGGTAA spacer 
length: 43 repeater length: 25

788   46526 CCAGAAATCAAAAGATAGTTGAAAC ATTGTCGCGCTGAAGGCGCCACAGCGCGGCACCGATGTTCA spacer 
length: 41 repeater length: 25

789   46593 CCAGAAATCAAAAGATAGTTGAAAC ACTACATGTAAATGACTGCGTGTTCATAGTGGCAACCTGTAGCG spacer 
length: 44 repeater length: 25

790   46663 CCAGAAATCAAAAGATAGTTGAAAC GCGTGTATAGTTCCTGTGGGTTTTTAAGTTTTTCTTTGATTTTT
791   
792   
793   crispr 4
794   591745 GTTTCAATTCTTTTGTAGATTCTTC GAGGGAGGAGAGGAGTGGCAGATTACCACAACACTTTGC spacer 

length: 39 repeater length: 25
795   591810 GTTTCAATTCTTTTGTAGATTCTTC TGTAAAACTGCCCCCGGCCCCGGCCTCCACAACATATACAT spacer 

length: 41 repeater length: 25
796   591877 GTTTCAATTCTTTTGTAGATTCTTC GGTTATAGAAGCAAAAATAGTTGAAATACCGAGGATATGTT spacer 

length: 41 repeater length: 25
797   591944 GTTTCAATTCTTTTGTAGATTCTTC TTAGCGCTTGGCTGGAAGAAGAGTTAGAAGAATTAA spacer length: 

36 repeater length: 25
798   592006 GTTTCAATTCTTTTGTAGATTCTTC ATAGGGCTATTACAGAGAATATCTGGAAGAAGCTTAGCAAC spacer 

length: 41 repeater length: 25
799   592073 GTTTCAATTCTTTTGTAGATTCTTC TATGGCTCTTCTTAAGTTATATTTTTGTAAAGAGAA spacer length: 

36 repeater length: 25
800   592135 GTTTCAATTCTTTTGTAGATTCTTC CAGCAGAGGCATTCTATTGGGATAGCGTAAAACAA spacer length: 

35 repeater length: 25
801   592196 GTTTCAATTCTTTTGTAGATTCTTC GGTCGTCTTGCCAGACATCGAGACGCCGTTCGCCC
802   
803   
804   GCA_000007305.1_ASM730v1_genomic.fna(findCrispr):
805   START       REPEAT                           

SPACER                                             
806   crispr 1
807   260724 GACTACAAAAGAATTGAAA GTGTTCATCGCACTTCTTCTTCTGACTCTGCTCCACTTAGGTTCCAATA spacer 

length: 49 repeater length: 19
808   260793 GACTACAAAAGAATTGAAA GGCGTTAATGAACAATAAGCCTGACACGAACATAAACAGTTCCAATA spacer 

length: 47 repeater length: 19
809   260860 GACTACAAAAGAATTGAAA GTTTCAATAAGGAGTTTCAAATGGCTCGATGGAATTATGTTCCAATA spacer 

length: 47 repeater length: 19
810   260927 GACTACAAAAGAATTGAAA GAGAACCTCCGCAATCTCCTTTGGAGAAAGGCCCTTCTTGAGAGTTCCAATA 

spacer length: 52 repeater length: 19
811   260999 GACTACAAAAGAATTGAAA GCTTCTTCGAAGTCGTAGTTTAGTGTGTCAAGATATTCTGTTCCAATA spacer 

length: 48 repeater length: 19
812   261067 GACTACAAAAGAATTGAAA GTTCTAGAAGTTCTCTTGCGAGAGCCAAGAGCGCGGCTGTTCCAATA spacer 

length: 47 repeater length: 19
813   261134 GACTACAAAAGAATTGAAA GGTGTACTTAAGAATTTCTTTCATAACTTTTCTGAAGAGTTCCAATA spacer 

length: 47 repeater length: 19
814   261201 GACTACAAAAGAATTGAAA GACATAAGAGACGGAGAGCTTGTTATCTGGAAAGCAAATGTTCCAATA spacer 

length: 48 repeater length: 19
815   261269 GACTACAAAAGAATTGAAA GAGTTATAACAAACCAGCATGACCCGCTCTCGGCTGAGTGGCAGGTTCCAATA 

spacer length: 53 repeater length: 19



816   261342 GACTACAAAAGAATTGAAA GCTACCATGGCCATCACCAATAATTAATTGTAAGTTAGGTTCCAATA spacer 
length: 47 repeater length: 19

817   261409 GACTACAAAAGAATTGAAA GATTTGCTGACAAGCCATCGCAAAATTCTTCTGTTTTGTTCCAATA spacer 
length: 46 repeater length: 19

818   261475 GACTACAAAAGAATTGAAA GAACTCCACGACAGCATAAGGGACATTTACCATCGTATGTTCCAATA spacer 
length: 47 repeater length: 19

819   261542 GACTACAAAAGAATTGAAA GTTTTTGTGCTGAGCCAACCCACCACTTTGGTAAAACTAGTTCCAATA spacer 
length: 48 repeater length: 19

820   261610 GACTACAAAAGAATTGAAA 
GGGGGCTGCGGGCCGGCTCACACCCCGAGCTCCCGGCTCGGGGTGCTCATGTTCCAATA spacer length: 59 
repeater length: 19

821   261689 GACTACAAAAGAATTGAAA GTCCAACATGGTTAACTTCCATCCTCTTAAAAGGAACTGTTCCAATA spacer 
length: 47 repeater length: 19

822   261756 GACTACAAAAGAATTGAAA GGTAAGGTATTCTTCATAGACACCGCTCTGCATAACGTGTTCCAATA spacer 
length: 47 repeater length: 19

823   261823 GACTACAAAAGAATTGAAA GTTGAGGCTGGAGAGGGCTTCTTTGTTACTACTTGCGTGTTCCAATA spacer 
length: 47 repeater length: 19

824   261890 GACTACAAAAGAATTGAAA GTTAACTCGTTTAGTTTTATGTTCATGTTCCACACTAAGTTCCAATA spacer 
length: 47 repeater length: 19

825   261957 GACTACAAAAGAATTGAAA AAGGAGTTTCCAAGATGAGTGCCCCGAGCCGGGGGCTCGGGGCATGG
826   
827   
828   crispr 2
829   1091226 CTTCAATTCTTTTGTAGTCTTATTG TAACCCAGTAGAGTTCACGACGAGTGGGTGCAGTATTCTC spacer 

length: 40 repeater length: 25
830   1091292 CTTCAATTCTTTTGTAGTCTTATTG TAACTTAAGGTTGAGACGGAGAAGGCGTTTCTTGTATCTTT spacer 

length: 41 repeater length: 25
831   1091359 CTTCAATTCTTTTGTAGTCTTATTG TAACCCCGAAGACGTTCTCAAAGATTTAAAAAGAGATTTGC spacer 

length: 41 repeater length: 25
832   1091426 CTTCAATTCTTTTGTAGTCTTATTG GAACGTAACAAAGGTGGGCGTTTCTAGAGAGGTTGGGCAA spacer 

length: 40 repeater length: 25
833   1091492 CTTCAATTCTTTTGTAGTCTTATTG GAACGGGCTACGAGGACGCCCTGAGGATTATGAAAGAGGTCC spacer 

length: 42 repeater length: 25
834   1091560 CTTCAATTCTTTTGTAGTCTTATTG GAACCGGAAGCTCATAGAGTTCAATGGAAGGTTGAAGCTCA spacer 

length: 41 repeater length: 25
835   1091627 CTTCAATTCTTTTGTAGTCTTATTG GAACGTTTGGGCGTATGGTGCCTTAGTGCACGAGTTCCACCG spacer 

length: 42 repeater length: 25
836   1091695 CTTCAATTCTTTTGTAGTCTTATTG GAACTTTTCACGTAGTTTATCACGTCGTCTGCATTTCTTCC spacer 

length: 41 repeater length: 25
837   1091762 CTTCAATTCTTTTGTAGTCTTATTG GAACTCAAAGACTGTGTGTGGAGCAGCTATTTGCTTCGGCA spacer 

length: 41 repeater length: 25
838   1091829 CTTCAATTCTTTTGTAGTCTTATTG ATTTACGCTTTAGCTCGTGATCAACCCTAATCCCTAGTTCC
839   
840   
841   crispr 3
842   1091426 CTTCAATTCTTTTGTAGTCTTATTGGAAC GTAACAAAGGTGGGCGTTTCTAGAGAGGTTGGGCAA spacer 

length: 36 repeater length: 29
843   1091492 CTTCAATTCTTTTGTAGTCTTATTGGAAC GGGCTACGAGGACGCCCTGAGGATTATGAAAGAGGTCC spacer 

length: 38 repeater length: 29
844   1091560 CTTCAATTCTTTTGTAGTCTTATTGGAAC CGGAAGCTCATAGAGTTCAATGGAAGGTTGAAGCTCA spacer 

length: 37 repeater length: 29
845   1091627 CTTCAATTCTTTTGTAGTCTTATTGGAAC GTTTGGGCGTATGGTGCCTTAGTGCACGAGTTCCACCG spacer 

length: 38 repeater length: 29
846   1091695 CTTCAATTCTTTTGTAGTCTTATTGGAAC TTTTCACGTAGTTTATCACGTCGTCTGCATTTCTTCC spacer 

length: 37 repeater length: 29
847   1091762 CTTCAATTCTTTTGTAGTCTTATTGGAAC TCAAAGACTGTGTGTGGAGCAGCTATTTGCTTCGGCA spacer 

length: 37 repeater length: 29
848   1091829 CTTCAATTCTTTTGTAGTCTTATTGGAAC TTCCAAGATGAGTGCCCCGAGCCGGGGGCTCGGGGCA
849   
850   
851   crispr 4
852   623119 CTTTCAATTCTATTTTGGTCTTATTGTAAC AGGTGGTTAGACGGGTGGTTTGCTGGAGACTTAGGAC spacer 

length: 37 repeater length: 30
853   623187 CTTTCAATTCTATTTTGGTCTTATTGTAAC GCAGTCCAGTACAAAGGCACAATTCTCGGTGGAATAC spacer 

length: 37 repeater length: 30
854   623255 CTTTCAATTCTATTTTGGTCTTATTGTAAC CTCCTTACAATAAGCTCACCGTTGCTGATGTTGTCGG spacer 

length: 37 repeater length: 30
855   623323 CTTTCAATTCTATTTTGGTCTTATTGTAAC TTGTAAGGAGACCAAGACCACAGGTTTATAGGGGACTC spacer 

length: 38 repeater length: 30
856   623392 CTTTCAATTCTATTTTGGTCTTATTGTAAC ATGGTGATTATGGCGACACTATTGAGTGGTTCGT spacer 

length: 34 repeater length: 30



857   623457 CTTTCAATTCTATTTTGGTCTTATTGTAAC AGCTGAGAAGGTGTCGAGGGATGTGAAGGCTAGG spacer 
length: 34 repeater length: 30

858   623522 CTTTCAATTCTATTTTGGTCTTATTGTAAC GCGGGAGCAAGGTGTTGCAAACCTTGATAGAGTTCC spacer 
length: 36 repeater length: 30

859   623589 CTTTCAATTCTATTTTGGTCTTATTGTAAC TGGGCATTGATTTCGACATTGCAAAAATTTTTCATTG spacer 
length: 37 repeater length: 30

860   623657 CTTTCAATTCTATTTTGGTCTTATTGTAAC TCGGAGTTACCGATTGCTGAAGTAAATGAGAGATTCAAGAT 
spacer length: 41 repeater length: 30

861   623729 CTTTCAATTCTATTTTGGTCTTATTGTAAC GTTGTTAATGTATTCGTTGAGGCAGGGAAGTATAAG spacer 
length: 36 repeater length: 30

862   623796 CTTTCAATTCTATTTTGGTCTTATTGTAAC GACTTTTGTATTACAAAATCAGCGTAGTTTACTATCA spacer 
length: 37 repeater length: 30

863   623864 CTTTCAATTCTATTTTGGTCTTATTGTAAC ACAAACACAGAAAAGAAGCCAAAGTTATTGAGATT spacer 
length: 35 repeater length: 30

864   623930 CTTTCAATTCTATTTTGGTCTTATTGTAAC TAGCTAATGTCCATGAGAGTGTGTGAAAAGCTAGTGA spacer 
length: 37 repeater length: 30

865   623998 CTTTCAATTCTATTTTGGTCTTATTGTAAC GCCAAGCTAGTTATTGATGTGTTGCATACCGTATACA spacer 
length: 37 repeater length: 30

866   624066 CTTTCAATTCTATTTTGGTCTTATTGTAAC GCCAAGCTAGTTATTGATGTGTTGCATACCGTATACA spacer 
length: 37 repeater length: 30

867   624134 CTTTCAATTCTATTTTGGTCTTATTGTAAC TATTCATGGCATGTGGCAATGTTTCTTGATAGGGCAC spacer 
length: 37 repeater length: 30

868   624202 CTTTCAATTCTATTTTGGTCTTATTGTAAC CTTTCTTTGCATCTTTTGTATATCCCTTAGACCCAAATC spacer 
length: 39 repeater length: 30

869   624272 CTTTCAATTCTATTTTGGTCTTATTGTAAC TTAATTCTTGGGAAAAACAGGGATTATATTATCCA spacer 
length: 35 repeater length: 30

870   624338 CTTTCAATTCTATTTTGGTCTTATTGTAAC AGGAACGGTCTCCAAGAGGACTTGGCGAATTACGTGA spacer 
length: 37 repeater length: 30

871   624406 CTTTCAATTCTATTTTGGTCTTATTGTAAC TATTTTGTCCTACTTTGTATGACAATGTCTTATGTG spacer 
length: 36 repeater length: 30

872   624473 CTTTCAATTCTATTTTGGTCTTATTGTAAC ATATAATAGGTATGTAGATAAATCACCCTCTGAGAAG spacer 
length: 37 repeater length: 30

873   624541 CTTTCAATTCTATTTTGGTCTTATTGTAAC CGAATTCGATAGATTCGAGAAGCTTGTAAGGGTAGAG spacer 
length: 37 repeater length: 30

874   624609 CTTTCAATTCTATTTTGGTCTTATTGTAAC CTATTATATATACAGATGTCTTGCATTATGATGCTT spacer 
length: 36 repeater length: 30

875   624676 CTTTCAATTCTATTTTGGTCTTATTGTAAC CGCTATGATATGCTGACGGATGAGGAGTATGCTGAG spacer 
length: 36 repeater length: 30

876   624743 CTTTCAATTCTATTTTGGTCTTATTGTAAC TGAAAATAGTGGACGTCATCCCTCCAAGCCAAGTGCC spacer 
length: 37 repeater length: 30

877   624811 CTTTCAATTCTATTTTGGTCTTATTGTAAC TATGACTCTGACACAGGTACTAAAATCGAGGAGTTC spacer 
length: 36 repeater length: 30

878   624878 CTTTCAATTCTATTTTGGTCTTATTGTAAC CACAAGCACTAGTCCTGCTAGCGTTTTCAGGAGTGG spacer 
length: 36 repeater length: 30

879   624945 CTTTCAATTCTATTTTGGTCTTATTGTAAC ACGAGCATTAGGACTGTGTTATTGTTTTGATCTTT spacer 
length: 35 repeater length: 30

880   625011 CTTTCAATTCTATTTTGGTCTTATTGTAAC GTGAGCGCCCTCAAGTACTACGTGAACCATTCCCCT spacer 
length: 36 repeater length: 30

881   625078 CTTTCAATTCTATTTTGGTCTTATTGTAAC CTCAATGCAAAGGGCTCACCGCTGCTGGTGAGTATGGT spacer 
length: 38 repeater length: 30

882   625147 CTTTCAATTCTATTTTGGTCTTATTGTAAC TTACGCTTTAGCTCGTGATCAACCCTAATCCCTAGTTC
883   
884   
885   crispr 5
886   1064076 CTTTCAATTCTTTTGTAGTCTTATTGGAAC CGGAGGCTCTACCTAATCATCCTCTTGACACAACT spacer 

length: 35 repeater length: 30
887   1064142 CTTTCAATTCTTTTGTAGTCTTATTGGAAC AGTTGACTTCACTACTACTTCTTCATCTATAATTCT spacer 

length: 36 repeater length: 30
888   1064209 CTTTCAATTCTTTTGTAGTCTTATTGGAAC GAAGAGAGGTTAGAATAACAGCTATTAGCGTTTCAC spacer 

length: 36 repeater length: 30
889   1064276 CTTTCAATTCTTTTGTAGTCTTATTGGAAC TTTGGAGATAGAGTTGCAGTAGAAATGATAAGGA spacer 

length: 34 repeater length: 30
890   1064341 CTTTCAATTCTTTTGTAGTCTTATTGGAAC CACGGCCTACCTCGCTGAGATCCGGGTAGATGACAG spacer 

length: 36 repeater length: 30
891   1064408 CTTTCAATTCTTTTGTAGTCTTATTGGAAC AGGAGAATAAGGTACTTCGACGGCCACACGTCTTATG spacer 

length: 37 repeater length: 30
892   1064476 CTTTCAATTCTTTTGTAGTCTTATTGGAAC 

CAGGAAGTTGTTTGCCAACGGCATAGTAGAGCCCACCCCCCGTCATCGCCCGCAAAAA spacer length: 58 
repeater length: 30

893   1064565 CTTTCAATTCTTTTGTAGTCTTATTGGAAC CTTATAAGATTTTCCCATTTAAGCAGAGCTTAGATA spacer 
length: 36 repeater length: 30



894   1064632 CTTTCAATTCTTTTGTAGTCTTATTGGAAC CTGACTTTAGAGACTTATACAATAACAACAACATATCTAAAGTC 
spacer length: 44 repeater length: 30

895   1064707 CTTTCAATTCTTTTGTAGTCTTATTGGAAC GCTACAACCCTCCCCTCGTAGTAGTACTTCCCATCG spacer 
length: 36 repeater length: 30

896   1064774 CTTTCAATTCTTTTGTAGTCTTATTGGAAC CCTTATATGGGTGTTGTGAAGCAGGATAGAACTCTTG spacer 
length: 37 repeater length: 30

897   1064842 CTTTCAATTCTTTTGTAGTCTTATTGGAAC GTCCCCGTAGTCCCTTAGAACTTTGTAGCCCTTCTT spacer 
length: 36 repeater length: 30

898   1064909 CTTTCAATTCTTTTGTAGTCTTATTGGAAC CTTCCAGCATTCTCTGCCTTCACGTAAACTTCTGTACCC 
spacer length: 39 repeater length: 30

899   1064979 CTTTCAATTCTTTTGTAGTCTTATTGGAAC GCCAATTAAGTTCCTCCAGACAGATGAAGCCAGCAA spacer 
length: 36 repeater length: 30

900   1065046 CTTTCAATTCTTTTGTAGTCTTATTGGAAC CGAGGAAGGCTCCCTCTAAACCAGCCAAGGAGGTTA spacer 
length: 36 repeater length: 30

901   1065113 CTTTCAATTCTTTTGTAGTCTTATTGGAAC TGGCCACCCACTCCAATGCGCCTTTCACTTTTTGGCCA spacer 
length: 38 repeater length: 30

902   1065182 CTTTCAATTCTTTTGTAGTCTTATTGGAAC TATCAAAAGGTTAAGGCTTCTGTAAAAGAACTT spacer 
length: 33 repeater length: 30

903   1065246 CTTTCAATTCTTTTGTAGTCTTATTGGAAC TTGCACTCACGTGTAACAAGTACCTGTACAATAGAT spacer 
length: 36 repeater length: 30

904   1065313 CTTTCAATTCTTTTGTAGTCTTATTGGAAC CAATATTTTTTCAATGTCTGTCATTGTCCCACCTCC spacer 
length: 36 repeater length: 30

905   1065380 CTTTCAATTCTTTTGTAGTCTTATTGGAAC TGTTTTCACTAATCGAAGACTTCGTAAGAGATAACG spacer 
length: 36 repeater length: 30

906   1065447 CTTTCAATTCTTTTGTAGTCTTATTGGAAC CTGAAGTGCTCTCAGCCGCAAGGACCGCATACTACA spacer 
length: 36 repeater length: 30

907   1065514 CTTTCAATTCTTTTGTAGTCTTATTGGAAC GCTTTTTCGCCCCAATACTCCTATGGAGTAATTATA
908   
909   
910   crispr 6
911   695937 GTTACAATAAGACTAAAATAGAATTGAAAG AGTGAAGAATTTGACGTACAAATGTCCTTAGTGGAA spacer 

length: 36 repeater length: 30
912   696004 GTTACAATAAGACTAAAATAGAATTGAAAG TGATGTAGATCTCTGTACCTTTCGGGACCTGTAGGT spacer 

length: 36 repeater length: 30
913   696071 GTTACAATAAGACTAAAATAGAATTGAAAG CAGTTCTACTTTGATAAGACTGTGGTGGTTAATGGTAA spacer 

length: 38 repeater length: 30
914   696140 GTTACAATAAGACTAAAATAGAATTGAAAG CTCTTATGGTGAAGCTTTCGACATTTTCTTTGGATG spacer 

length: 36 repeater length: 30
915   696207 GTTACAATAAGACTAAAATAGAATTGAAAG CGTCTTCTCTGAGATTCTTGGCTCGTTCTAGAGCCA spacer 

length: 36 repeater length: 30
916   696274 GTTACAATAAGACTAAAATAGAATTGAAAG GAGAGTATCAGGAGCTTTCTGACCTCCTTATACAGC spacer 

length: 36 repeater length: 30
917   696341 GTTACAATAAGACTAAAATAGAATTGAAAG GACAAAGAACTCCCTAGCGTCCCTCCCCGTGTACTTG spacer 

length: 37 repeater length: 30
918   696409 GTTACAATAAGACTAAAATAGAATTGAAAG CCACACTTCTATCTCAGCACCCCCAAACGTGAAACT spacer 

length: 36 repeater length: 30
919   696476 GTTACAATAAGACTAAAATAGAATTGAAAG TTCTGCCGTCCCTTTTCTCGACGAACCTCATACCG spacer 

length: 35 repeater length: 30
920   696542 GTTACAATAAGACTAAAATAGAATTGAAAG TTGAGGAGATGCTTACTGCGGTTAAAAAGGACATTGCA spacer 

length: 38 repeater length: 30
921   696611 GTTACAATAAGACTAAAATAGAATTGAAAG GGTGCTTGAGCTCGCTAGTGCCCTCCTCCTGGGCTA spacer 

length: 36 repeater length: 30
922   696678 GTTACAATAAGACTAAAATAGAATTGAAAG TAATGCTGTACAGGATTGACAAGGAGGCTTACGCTTC spacer 

length: 37 repeater length: 30
923   696746 GTTACAATAAGACTAAAATAGAATTGAAAG TACTATAGGCGGAACTCCCTGCAATGAAAAATTTTT spacer 

length: 36 repeater length: 30
924   696813 GTTACAATAAGACTAAAATAGAATTGAAAG GCACCTTCTTCACCATCGCCGTCTGGATTGCTGGTA spacer 

length: 36 repeater length: 30
925   696880 GTTACAATAAGACTAAAATAGAATTGAAAG TGTTTTCGAATATTGTTACTTCTTGTGTATCTCTGA spacer 

length: 36 repeater length: 30
926   696947 GTTACAATAAGACTAAAATAGAATTGAAAG ATTCACTGGGTTCTTCAGAAAGTTCATAAATTCACC spacer 

length: 36 repeater length: 30
927   697014 GTTACAATAAGACTAAAATAGAATTGAAAG CCTTCTTCTTTTTAAATTTTTTAATTTTCATTA spacer 

length: 33 repeater length: 30
928   697078 GTTACAATAAGACTAAAATAGAATTGAAAG TGATCTAGGCGTCGGGTAATTCTGTAAGGTCTCTGGCTCA 

spacer length: 40 repeater length: 30
929   697149 GTTACAATAAGACTAAAATAGAATTGAAAG ATGACTATCAGGATGATAATCGTTTTTTTATGCTCGCTTACA 

spacer length: 42 repeater length: 30
930   697222 GTTACAATAAGACTAAAATAGAATTGAAAG ACAGGCAATTAGAAACTCTTTCAAAAACGCAGTTCA spacer 

length: 36 repeater length: 30
931   697289 GTTACAATAAGACTAAAATAGAATTGAAAG TAGTGTAACAACATCATATGGAAAGTCTCCCACGTT spacer 



length: 36 repeater length: 30
932   697356 GTTACAATAAGACTAAAATAGAATTGAAAG GGGTTTACTCCGAACGGTGTTCTGCTAACTGATATAG spacer 

length: 37 repeater length: 30
933   697424 GTTACAATAAGACTAAAATAGAATTGAAAG ACTTAGCCACCTCCGAGATGTTTTCGTAATAGTTA spacer 

length: 35 repeater length: 30
934   697490 GTTACAATAAGACTAAAATAGAATTGAAAG TTGTAGGCTCGTGGACTTGGCTTCCACACAACTAAT spacer 

length: 36 repeater length: 30
935   697557 GTTACAATAAGACTAAAATAGAATTGAAAG CTTCTTCTCTTACAAAGTCTTCAATGATAGTAAATA spacer 

length: 36 repeater length: 30
936   697624 GTTACAATAAGACTAAAATAGAATTGAAAG TGGGGTCTCGTCGCAATCGGTGCAGTATTCCTAAGCC spacer 

length: 37 repeater length: 30
937   697692 GTTACAATAAGACTAAAATAGAATTGAAAG GCAATTGGGCTTTTTGTAGCTGGAATCTTGGGTGA spacer 

length: 35 repeater length: 30
938   697758 GTTACAATAAGACTAAAATAGAATTGAAAG AAAGATTCTGATTCCCGAAAGGCTTTTTCCGACAC spacer 

length: 35 repeater length: 30
939   697824 GTTACAATAAGACTAAAATAGAATTGAAAG TCACCATTACCTCCTAATCCAATCATCTAACATTGA spacer 

length: 36 repeater length: 30
940   697891 GTTACAATAAGACTAAAATAGAATTGAAAG TAACTCTAATGTTTCATCGACTAACATGTCAATTTCA spacer 

length: 37 repeater length: 30
941   697959 GTTACAATAAGACTAAAATAGAATTGAAAG TTGGATTTGCTACTCTCACGTATAGGGTCCCTACCTC spacer 

length: 37 repeater length: 30
942   698027 GTTACAATAAGACTAAAATAGAATTGAAAG TGATATAGTCGTCTGCTCCTGATACCCAATATAT spacer 

length: 34 repeater length: 30
943   698092 GTTACAATAAGACTAAAATAGAATTGAAAG AGGAGGCTCTAGATGAGCTAATCAGCGCAGAAGGTG spacer 

length: 36 repeater length: 30
944   698159 GTTACAATAAGACTAAAATAGAATTGAAAG ACCACCCCTGGGAAAGGCCTTATGGTACTACCTA spacer 

length: 34 repeater length: 30
945   698224 GTTACAATAAGACTAAAATAGAATTGAAAG CTTAAAAATACTACCCTCAACAATCAATATTGCA spacer 

length: 34 repeater length: 30
946   698289 GTTACAATAAGACTAAAATAGAATTGAAAG AACCTCCCTAAGCCTGTCCTTCCAAGTGAACTTAT spacer 

length: 35 repeater length: 30
947   698355 GTTACAATAAGACTAAAATAGAATTGAAAG CTCTCTTACTTCTATAAGACTGAAACTTCACACCTA spacer 

length: 36 repeater length: 30
948   698422 GTTACAATAAGACTAAAATAGAATTGAAAG TAACGCTTATTTCACCCTGCTTAACACTCTTAACCCC spacer 

length: 37 repeater length: 30
949   698490 GTTACAATAAGACTAAAATAGAATTGAAAG ACATCCCTACATAATAATACGCCACTTGTCCAAAAA spacer 

length: 36 repeater length: 30
950   698557 GTTACAATAAGACTAAAATAGAATTGAAAG ATCTCCATCATACCAATGCTGTGCAAAATCAATCT spacer 

length: 35 repeater length: 30
951   698623 GTTACAATAAGACTAAAATAGAATTGAAAG TTGAAAAGGTTGGGTGATAGGGTTAAGGAGGAGTTAGTG spacer 

length: 39 repeater length: 30
952   698693 GTTACAATAAGACTAAAATAGAATTGAAAG TAAACTTAAGCTGGGATGGGCTATATACAAAGACAGAC spacer 

length: 38 repeater length: 30
953   698762 GTTACAATAAGACTAAAATAGAATTGAAAG GAGATAGAGCTGGTTTTACGTTATGGCAAAATCTTAG spacer 

length: 37 repeater length: 30
954   698830 GTTACAATAAGACTAAAATAGAATTGAAAG GTGCTCTCAGCCGCAAGGACCGCATACTACAACTTTC
955   
956   
957   crispr 7
958   27091 GTTCCAATAAGACTAAAATAGAATTGAAAG TTATATGATTCATTTCTTGTCTTAAGCAATCTGATCTGACCAGAGCT 

spacer length: 47 repeater length: 30
959   27169 GTTCCAATAAGACTAAAATAGAATTGAAAG TAAAGTTTATAAACTTTTCGTGTATAGAAAAGTGC spacer 

length: 35 repeater length: 30
960   27235 GTTCCAATAAGACTAAAATAGAATTGAAAG CCGGTTCTGCACCCGAAACTTTCATACCAAAATACTC spacer 

length: 37 repeater length: 30
961   27303 GTTCCAATAAGACTAAAATAGAATTGAAAG GGTCATACTTTACTGCTACAACCCGCTCTGGGTCG spacer 

length: 35 repeater length: 30
962   27369 GTTCCAATAAGACTAAAATAGAATTGAAAG CTCTTATGCTGAATTTTTCTGAATCTTCGGATACTGGCA spacer 

length: 39 repeater length: 30
963   27439 GTTCCAATAAGACTAAAATAGAATTGAAAG GCGTTAATGAACAATAAGCCTGACACGAACATAAAC spacer 

length: 36 repeater length: 30
964   27506 GTTCCAATAAGACTAAAATAGAATTGAAAG GGAAATGTGCGTAAAGGTTTTCTTCCCAGGCTTTCGC spacer 

length: 37 repeater length: 30
965   27574 GTTCCAATAAGACTAAAATAGAATTGAAAG GTAGTGAGGCGTTGAACTTGACCCACCACCAGCCC spacer 

length: 35 repeater length: 30
966   27640 GTTCCAATAAGACTAAAATAGAATTGAAAG CACTACTGTCCTCTCGACAATTGACGTTATTACAGTCG spacer 

length: 38 repeater length: 30
967   27709 GTTCCAATAAGACTAAAATAGAATTGAAAG TCAAAACTTTACAAAAGTAAAGAAAAAATTGAACGGG spacer 

length: 37 repeater length: 30
968   27777 GTTCCAATAAGACTAAAATAGAATTGAAAG GCGTGCCGTGTGTTTTTATAACTGCTCTAATGTGTC spacer 

length: 36 repeater length: 30



969   27844 GTTCCAATAAGACTAAAATAGAATTGAAAG TTGCTGCATATCCAGTGTGGTTGGTCTTGAGGTATA spacer 
length: 36 repeater length: 30

970   27911 GTTCCAATAAGACTAAAATAGAATTGAAAG AGACATTAGGAGACAGTATAGGCCAGAACTTGCCCA spacer 
length: 36 repeater length: 30

971   27978 GTTCCAATAAGACTAAAATAGAATTGAAAG TTAGCAAATTGCCGATTACTGCACATAAAAAAAAT spacer 
length: 35 repeater length: 30

972   28044 GTTCCAATAAGACTAAAATAGAATTGAAAG TTTTTTTGCCCGTTTTTTCTTTTCCCTCACCGCTTT spacer 
length: 36 repeater length: 30

973   28111 GTTCCAATAAGACTAAAATAGAATTGAAAG AGAATCTATAAGGGATTGAAAGGTCAAGGGTATACTA spacer 
length: 37 repeater length: 30

974   28179 GTTCCAATAAGACTAAAATAGAATTGAAAG ACGAACCTCTTTGATCGTAAAAATTTCAATCATCTC spacer 
length: 36 repeater length: 30

975   28246 GTTCCAATAAGACTAAAATAGAATTGAAAG CTCCTATGCGGTCATTAGACCCCCGCCGGGGGCCGGCA spacer 
length: 38 repeater length: 30

976   28315 GTTCCAATAAGACTAAAATAGAATTGAAAG TGAGTTGTTTAGTCTAACTCTTACACCATCAGAAATA spacer 
length: 37 repeater length: 30

977   28383 GTTCCAATAAGACTAAAATAGAATTGAAAG ACAAATTAGTCAGAACCCCCCGCAATGAAAAATTTTT spacer 
length: 37 repeater length: 30

978   28451 GTTCCAATAAGACTAAAATAGAATTGAAAG GACAGCGTGGACACGGTGAACGGGCTCTGGAAGG spacer 
length: 34 repeater length: 30

979   28516 GTTCCAATAAGACTAAAATAGAATTGAAAG TGCGCTATTCTCGGGTCAAGCCTCCCAGCCTGAACC spacer 
length: 36 repeater length: 30

980   28583 GTTCCAATAAGACTAAAATAGAATTGAAAG AGCGGTCTGAGCCTGAGCCGTCGCTCCCTCAAGCG spacer 
length: 35 repeater length: 30

981   28649 GTTCCAATAAGACTAAAATAGAATTGAAAG TTATTCCTGATAGAACCTTTGCCACTGTTGAATTCCA spacer 
length: 37 repeater length: 30

982   28717 GTTCCAATAAGACTAAAATAGAATTGAAAG CTGTATTTCTTGCGGTAATACCCCCCAAATAGTTCC spacer 
length: 36 repeater length: 30

983   28784 GTTCCAATAAGACTAAAATAGAATTGAAAG CATACTTGCGGATACGGATCCAGTCAAAACTTGAC spacer 
length: 35 repeater length: 30

984   28850 GTTCCAATAAGACTAAAATAGAATTGAAAG 
AACACTTTCCTTAACTCTGGGTCGTCTATGTTTTTGAGTTCCAATAAGACTAAAATCGAATTGAAAGCTGGAGCGTTGGGCACAAG
CATGGGGATGATTGTGGA spacer length: 104 repeater length: 30

985   28985 GTTCCAATAAGACTAAAATAGAATTGAAAG AGGGTTGGGTTCTCAATGGTGTATGGAGCGTTTCTT spacer 
length: 36 repeater length: 30

986   29052 GTTCCAATAAGACTAAAATAGAATTGAAAG CTATTAAACGCAATCCGCTCAGCCAAACATCACCCCT spacer 
length: 37 repeater length: 30

987   29120 GTTCCAATAAGACTAAAATAGAATTGAAAG TGATGGAGTAGATGAAATTCCTGGGGTGTCTTGGGA spacer 
length: 36 repeater length: 30

988   29187 GTTCCAATAAGACTAAAATAGAATTGAAAG GGTCTCATCTCGTGCAGCCTTTCTTCCCTCAACCCA spacer 
length: 36 repeater length: 30

989   29254 GTTCCAATAAGACTAAAATAGAATTGAAAG GGAGCTAGAATTGATGAAGGAGGTTGCTCAAGTAGTG spacer 
length: 37 repeater length: 30

990   29322 GTTCCAATAAGACTAAAATAGAATTGAAAG CACAAAGTTCTTCCATTCTACTAGTCCAGCTCTCTG spacer 
length: 36 repeater length: 30

991   29389 GTTCCAATAAGACTAAAATAGAATTGAAAG CTGTCTCCCTAAGAGCATACAATCCTCTGTACTCTA spacer 
length: 36 repeater length: 30

992   29456 GTTCCAATAAGACTAAAATAGAATTGAAAG GGAGTAGAAATGCCCAAATTCCCCTTAGGGACAAGAT spacer 
length: 37 repeater length: 30

993   29524 GTTCCAATAAGACTAAAATAGAATTGAAAG CACCACCACGATGAAGGTACCGTTCTCAACGTCTACTTC spacer 
length: 39 repeater length: 30

994   29594 GTTCCAATAAGACTAAAATAGAATTGAAAG AATCAACCCCAAACCTTGCAAGGGTTGCCTCAACTG spacer 
length: 36 repeater length: 30

995   29661 GTTCCAATAAGACTAAAATAGAATTGAAAG AACTTCCTCTCCAACTCCCTCACCTCCTCATCCGACA spacer 
length: 37 repeater length: 30

996   29729 GTTCCAATAAGACTAAAATAGAATTGAAAG 
ACTGGATTGAGAGCAACTTGTCGAATTATGTCGTCAAGCTCGTCATTG spacer length: 48 repeater length: 30

997   29808 GTTCCAATAAGACTAAAATAGAATTGAAAG GATAATGCTAGGTTATTATATAGGTATAAGGCAAGGTGTCC 
spacer length: 41 repeater length: 30

998   29880 GTTCCAATAAGACTAAAATAGAATTGAAAG GTTTCCAAGCCATTCCAACCACCCCACATGTGTTGTTTTCA 
spacer length: 41 repeater length: 30

999   29952 GTTCCAATAAGACTAAAATAGAATTGAAAG TTTGTGATAGTGTTCTTTGCAACGAAGAGCTTGCTGGTC spacer 
length: 39 repeater length: 30

1000   30022 GTTCCAATAAGACTAAAATAGAATTGAAAG GAACATTGTCCCCTCCTCCAAACAGTTTTTCATGTC spacer 
length: 36 repeater length: 30

1001   30089 GTTCCAATAAGACTAAAATAGAATTGAAAG TAGAGTGCGGCGATTATTTTGGTTCTCAGCGTTGCT spacer 
length: 36 repeater length: 30

1002   30156 GTTCCAATAAGACTAAAATAGAATTGAAAG TCAGCAGTTACGTCGTTCTTCCAGGTGAGAATACCA spacer 
length: 36 repeater length: 30

1003   30223 GTTCCAATAAGACTAAAATAGAATTGAAAG 
AATAATCAGCAAAATCACGGGACATAGAAGGCTAGACTACATCCTACA spacer length: 48 repeater length: 30



1004   30302 GTTCCAATAAGACTAAAATAGAATTGAAAG AGAGAATCTGGTAAGGAGACAGTAAACTGATCATGCAA spacer 
length: 38 repeater length: 30

1005   30371 GTTCCAATAAGACTAAAATAGAATTGAAAG TTCATACAATTCTGGAAGGTTGTAGAAACCAACGTTCC
1006   
1007   
1008   GCA_000007345.1_ASM734v1_genomic.fna(findCrispr):
1009   START       REPEAT                           

SPACER                                             
1010   crispr 1
1011   4778867 GAAATTACATATTGAGAATT 

ACATATTGAGAATTACATATTGAGAATTACATATTGAGAATTACATATTGAGAATTACATAT spacer length: 62 
repeater length: 20

1012   4778950 GAAATTACATATTGAGAATT ACATATTGAGAATTACATAT spacer length: 20 repeater length: 
20

1013   4778991 GAAATTACATATTGAGAATT ACGGTAGCCTAAAAAACGGA
1014   
1015   
1016   crispr 2
1017   24632 GAATATTGATGGAGTATAAA 

TGAATATTGATAAAGTATAAAGGAATATTGATAAAGTATAAAGGAATATTGATGGAATATAATGGAATATTGAAAGAGTATAAA 
spacer length: 84 repeater length: 20

1018   24737 GAATATTGATGGAGTATAAA 
GGAATATTGAAAGAGTATAAAGGAATATTGATAAAGTATAAAGGAATATTGATGGAATATAATGGAATATTGAAAGAGTATAAA 
spacer length: 84 repeater length: 20

1019   24842 GAATATTGATGGAGTATAAA GGAATATTGAAAGAGTATAAA spacer length: 21 repeater length: 20
1020   24884 GAATATTGATGGAGTATAAA AACGATAGGCTGAAAAACGAT
1021   
1022   
1023   crispr 3
1024   5244674 GATTGCTCCGCTCTGACAAC 

AGTGAGCATCCCCGACAGCGTCACAACCATTGGCGATAATGCATTCATGAGCTGCTCCGCTCTGACAACTGTGAACATCCCCGACA
GCGTCACAACCATTGGCAATTATGCATTCCA spacer length: 117 repeater length: 20

1025   5244812 GATTGCTCCGCTCTGACAAC 
AGTGACAATCGGTAGTGGCGTCACTACCATCGGCACCAGCGCGTTCCAGGATTGCTCCGCTCTGGCAACAGTGACAATCGGTAGCG
GCGTCACTACTATCGGTACCAGCGCGTTCCA spacer length: 117 repeater length: 20

1026   5244950 GATTGCTCCGCTCTGACAAC 
ACGGAATTCTCGAAAAACGATAGGCTGAAAAACGATATTCCCTAAAAACGGCATTATAAAACAGATGCCTACCATCAATTCGATAA
GTAGATTTTTTAAGTTTTGCTCATTCAATGG

1027   
1028   
1029   crispr 4
1030   3137890 TTCAGTCC 

TGATGGAAAATATGTTGCTACGGCGAGCAATGATAATACATCACGTTTATGGGATGTATCTACAGGTAAACAAATCTTTGTCCTGA
ACCATACTGATCCAGTGCGTAATGTTGT spacer length: 114 repeater length: 8

1031   3138013 TTCAGTCC 
TGATGGAAAATATGTTGCTACGGCGAGCGCTGACAAAACAGCAGGCGTATGGAATACAACTACAGGTGAAGGAATTTCTGTTCTGA
ACCATACTGGTAGGGTAAATAATGTTGT spacer length: 114 repeater length: 8

1032   3138136 TTCAGTCC 
TGATGGAAAATATATTGCTACGGCAAGTGATGACAATACATCACGTTTATGGGATACAGCTACAGGTAAACAAATCTTTGTTCTGA
ATCAGACTGATCCGGTGCGTAATGTTGT spacer length: 114 repeater length: 8

1033   3138259 TTCAGTCC 
TGATGGAAAATATATCGCAACGGCGAGCGCTGACAATACATCACGTTTATGGGATACAACTACAGGTAAACAAATCTTTGATATGA
AACATGATGGTCCGGTAAATATTGTTGT spacer length: 114 repeater length: 8

1034   3138382 TTCAGTCC 
TGATGGAAAATATGTTGCTACGGCGAGTGCTGACAAAAAAGCGCGTTTATGGAATGCAACTACAGGTAAAAAAATTTTTGATATGA
AACATGATAGTGGTATAAATACTGTTGT spacer length: 114 repeater length: 8

1035   3138505 TTCAGTCC 
TGATGGAAAATACATAGTAACGGCGAGTGATGACAAAACAGCAGGAGTTTGGAATACAACTACAGGTAAAAAAATCTTTGATATGA
AACATGATGGTTCGGTAAATACTGTTGT spacer length: 114 repeater length: 8

1036   3138628 TTCAGTCC 
TGATGGAAAATACATCGCAACGGCAAGCGCTGACAATACATCACGTTTATGGGATACAGCTACAGGTGAAAAAATTTTTTTTCTGA
ACCATTATGGTTGGGTAAATACTGTTGT spacer length: 114 repeater length: 8

1037   3138751 TTCAGTCC 
ACTCGAAATTTACGAAAAACTACTCGAAAAAGACCCCGAAAATGTAGCATACCAATCTTACGTAGGAGGGACACTCAACAATTTAG
GAAACTTGCTTTCGGATATGGGGAGAAT

1038   
1039   
1040   crispr 5
1041   2378685 TTCGCG AGCAAGATCCACTAAAACAAGGATTGAAACCAAACCATTGCTTCTCTCCTTATTATGTGTATCAGG 

spacer length: 66 repeater length: 6
1042   2378758 TTCGCG AGCAAGATCCACTAAAACAAGGATTGAAACAAAGATCTTATTTTGCCTAAAGGAATGTACTATCAA 



spacer length: 66 repeater length: 6
1043   2378831 TTCGCG AGCAAGATCCACTAAAACAAGGATTGAAACCCCGGCAACATATCCAGTTGTTGTAGATTTTTGAGT 

spacer length: 66 repeater length: 6
1044   2378904 TTCGCG AGCAAGATCCACTAAAACAAGGATTGAAACCTCCTTCGGGGCCTGTTGCGTACGACTTGAAATCCTT 

spacer length: 67 repeater length: 6
1045   2378978 TTCGCG AGCAAGATCCACTAAAACAAGGATTGAAACAAAATTGAGCAATATAAATAAAATTGATATGTTTT 

spacer length: 65 repeater length: 6
1046   2379050 TTCGCG GTATAACCAGTCACTGAAAATTAAAGAAGAACTGGGGGACAAAAGCGGAATTGCAAAAACACTGC
1047   
1048   
1049   crispr 6
1050   2616300 AGATAGGAAGCTAAGAATAAC AGACAGGAAGCTAAGAACAA spacer length: 20 repeater 

length: 21
1051   2616342 AGATAGGAAGCTAAGAATAAC AGACAGGAAGCTAAGAATAACAGACAGGAAGCTAAGAACAA spacer 

length: 41 repeater length: 21
1052   2616405 AGATAGGAAGCTAAGAATAAC AGACAGGAAGCTAAGAATAACAGACAGGAAGCTAAGAACAA spacer 

length: 41 repeater length: 21
1053   2616468 AGATAGGAAGCTAAGAATAAC ACATCAAAACAACAAAACCTCCAAACTGCACCCACCAAAAA
1054   
1055   
1056   crispr 7
1057   1625513 ATGACTGCAACCGAAGAGATG GCTGCAACCGAGGAGATGACTGCAACCGAGGA spacer length: 32 

repeater length: 21
1058   1625567 ATGACTGCAACCGAAGAGATG ACTGAAACCGAAGGAATGACTGAAACCGAAGG spacer length: 32 

repeater length: 21
1059   1625621 ATGACTGCAACCGAAGAGATG CTCGGAATTTACGAAAAACTACTCGAAAAAGA
1060   
1061   
1062   crispr 8
1063   2807830 GGATCAGCATACTCGCCTGCT 

ATCTACGGAGACAGGATAGTCTGGATGGATTACCGCAATGACAATGGAAGTTACACGAATTACGATATTTACATGTATGACCTTTC
AACTCACAAAGAAACTCAGATTAGCACCAG spacer length: 116 repeater length: 21

1064   2807968 GGATCAGCATACTCGCCTGCT 
ATCTATGGTGACAGGATAGTATGGTATGATTCGAGGAATGGAGATGATTACAATCCAAACTGGAATATTTACATGTACGATCTCTT
TTCTTCTAAGGAAACTCAGATTAGCACCAG spacer length: 116 repeater length: 21

1065   2808106 GGATCAGCATACTCGCCTGCT 
CGATAGGCTGAAAAACGATATTCCCTAAAAACGGCATTATAAAACAGATGCCTACCATCAATTCGATAAGTAGATTTTTTAAGTTT
TGCTCATTCAATGGTTTCCGAGTCTATTCG

1066   
1067   
1068   crispr 9
1069   5244806 TTCCAGGATTGCTCCGCTCTG ACAACAGTGACAATCGGTAGTGGCGTCACTACCATCGGCACCAGCGC spacer 

length: 47 repeater length: 21
1070   5244875 TTCCAGGATTGCTCCGCTCTG GCAACAGTGACAATCGGTAGCGGCGTCACTACTATCGGTACCAGCGC spacer 

length: 47 repeater length: 21
1071   5244944 TTCCAGGATTGCTCCGCTCTG CAACAAAACCTCCAAACTGCACCCACCAAAAACAACAAAAACGGCAA
1072   
1073   
1074   crispr 10
1075   992816 AGTCGCCGTCACCGTCAAGGTC 

GGCCAGAGCCGGGGAGGAATATGTATCTACAGCAGGCGCATTCCAGTTAGAGTTCAAAGTCCACTCAGGGCTGTCCGAAGACCCGG
TATTCTCATAACCATAGGTAACTCCACTCTTACTACCTATCAGAAGGTCA spacer length: 136 repeater 
length: 22

1076   992975 AGTCGCCGTCACCGTCAAGGTC 
AGTCAAAGCCGGTGATGCAGTAATAGAACCTATATAAGGCGCATTCCAGGAAGTGTTCGCAGTCCACACGGGACTACCTGAAGTCC
CAGTATTCTCATAACCATAGGTAACTGCATCATATGCACCGATCATAAGGTCA spacer length: 139 repeater 
length: 22

1077   993137 AGTCGCCGTCACCGTCAAGGTC 
ATACCAATCTTACGTAGGAGGGACACTCAACAATTTAGGAAACTTGCTTTCGGATATGGGGAGAATTGAAGACGCGAAAAACAGAT
ACAAAAAAGCACTCGAAATTTACGAAAAACTACTCGAAAAAGACCCCGAAAAT

1078   
1079   
1080   crispr 11
1081   3652479 TTGTTGTTTATCGTGTTAATTA 

TAGTGACTGTGTTGCTGTTAAGGTTAGTCACATATGCTTCTTTTCCTATTACTGAAATTCCAGCAGGATATTCTCCAACGTTAATT
GTGCCTATAAT spacer length: 97 repeater length: 22

1082   3652599 TTGTTGTTTATCGTGTTAATTA 
CGGTAACGGTGTTGCTGTTAGCGTTACAAACATATGCCTTTTCTCCTGCAACTGCAATTCCAGTAGGATATTCTCCAACATTAATT
GTGCCTATAAT spacer length: 97 repeater length: 22

1083   3652719 TTGTTGTTTATCGTGTTAATTA 
AAATTAAAGAAGAACTGGGGGACAAAAGCGGAATTGCAAAAACACTGCACCAGCTTGATAGGATTAAAAAAGACATGGATAGATTG



AAAGAAAAAAT
1084   
1085   
1086   crispr 12
1087   3622348 TTTTCTTTACTTTCTCTTTTTT ATTCATTTTTGTCTTTTCTA spacer length: 20 repeater 

length: 22
1088   3622391 TTTTCTTTACTTTCTCTTTTTT ACTCATTTTTGTCTTTTCTA spacer length: 20 repeater 

length: 22
1089   3622434 TTTTCTTTACTTTCTCTTTTTT CATAGATTAAAAATTCATAG
1090   
1091   
1092   crispr 13
1093   4771776 AATATAATATCAAAAATATCATA TTCATTCGAGTTAATATAATATTAAAAATATCATGCTCATCGAGT spacer 

length: 45 repeater length: 23
1094   4771845 AATATAATATCAAAAATATCATA CTCATTCGAGTTAATATAATATTAAAAATATCATACTCATTCGAGT 

spacer length: 46 repeater length: 23
1095   4771915 AATATAATATCAAAAATATCATA TCAAAACAACAAAACCTCCAAACTGCACCCACCAAAAACAACAAAA
1096   
1097   
1098   crispr 14
1099   1869524 CAGGGAAATTTTTCCCAAAAAAA 

GCATAGATTACGCTATTGTGTTGATGAACGAGGGTAATGCAAGACAAACACTTGCAGAAATGGGCATTAAAAGTAGGGAAAATCTT
GAAATTGCTGTCAGTTTTTACGGCGATG spacer length: 114 repeater length: 23

1100   1869662 CAGGGAAATTTTTCCCAAAAAAA 
GCATAGATTACGCTATTGCGTTGATGAACGAGGGTAATGCAAGACAAACACTTTCAGAAATGGGCATTAAAAGTAGGGAAAATCTT
GAAATTGCTGTCAGTTTTTACGGCGATG spacer length: 114 repeater length: 23

1101   1869800 CAGGGAAATTTTTCCCAAAAAAA 
GGAATTTACGAAAAACTACTCGAAAAAGACCCCGGAAACTTAGCATATCACTCAGAAGTGAACACGATCCAATGTAAAGTAAAAAA
AGTTAAAGGTTCCGGGAGATGTTGAAAT

1102   
1103   
1104   crispr 15
1105   5216089 CCAGTGCGTTCTACGGCTGCACC AACCTGACCTCGGTGACTATACCGGACAGCGTCACCAATATCGGC spacer 

length: 45 repeater length: 23
1106   5216158 CCAGTGCGTTCTACGGCTGCACC 

GGCCTGATCTCGGTGACCATACCGGACAGTGTCACCAATATCGACAACAGCGCGTTCCGTGGCTGCACCGGTCTGGATTCCCTCAC
CATTGGCAATGGCGTCACCACCATCGGC spacer length: 114 repeater length: 23

1107   5216296 CCAGTGCGTTCTACGGCTGCACC 
TAGGCTGAAAAACGATATTCCCTAAAAACGGCATTATAAAACAGATGCCTACCATCAATTCGATAAGTAGATTTTTTAAGTTTTGC
TCATTCAATGGTTTCCGAGTCTATTCGT

1108   
1109   
1110   crispr 16
1111   2148662 TCCAGGCTTCCGATGTAGATGGT 

ACCATCCGATCCTATTGCAGGAGAACCGTAAATCTGGTTTCCGGCGGTGTAGCTCCACTTCAGAGTCCCGTCAGGGTTGAGTGCGT
GGAGTTTGCT spacer length: 96 repeater length: 23

1112   2148782 TCCAGGCTTCCGATGTAGATGGT 
GCCATCCGATCCTATTGCAGGAGAACCGTAAATCTGGTTTCCGGTTGTGTAACTCCATTTGAGAGTCCCGTCAGGATTGAGCGCGT
GGAGTTTTTT spacer length: 96 repeater length: 23

1113   2148902 TCCAGGCTTCCGATGTAGATGGT 
CAAAACCTCCAAACTGCACCCACCAAAAACAACAAAAACGGCAAAACATCAAAAACGGTACCCACCAAGATCCAACAAAAACAGCA
AAACATCAAA

1114   
1115   
1116   crispr 17
1117   1145915 ATCGGTTGAATCATCAGTTGAATC ATCGGTTGAATTATCGGTTGAAT spacer length: 23 repeater 

length: 24
1118   1145963 ATCGGTTGAATCATCAGTTGAATC GTCAGTTGAATCATCAGTTGAAT spacer length: 23 repeater 

length: 24
1119   1146011 ATCGGTTGAATCATCAGTTGAATC CCAATCTTACGTAGGAGGGACAC
1120   
1121   
1122   crispr 18
1123   2435966 TAAAAATTCATAGATTGAAAATTC ATAGATTAAATATTCATAGA spacer length: 20 repeater 

length: 24
1124   2436011 TAAAAATTCATAGATTGAAAATTC ATAGATTAAATATTCATAGATTGAAAATTCATAGATTGAAAATTCATAGA 

spacer length: 50 repeater length: 24
1125   2436086 TAAAAATTCATAGATTGAAAATTC TTAAAGAAGAACTGGGGGACAAAAGCGGAATTGCAAAAACACTGCACCAG
1126   
1127   
1128   crispr 19



1129   4105440 TAACCTTCATCTGGCTAACCTTCA AGGAACTAAACTTGGAGGAACTAACCTCCAGGGTG spacer length: 
35 repeater length: 24

1130   4105500 TAACCTTCATCTGGCTAACCTTCA GGGAGCGAACCTTCATCTGG spacer length: 20 repeater 
length: 24

1131   4105545 TAACCTTCATCTGGCTAACCTTCA CTGCTGAAAACCTGACAGTT
1132   
1133   
1134   crispr 20
1135   1717854 AAATTAGATAGACTTTAAACGATAA 

GATCTCAATTAGACATGTTCACATAAATTAGATAGATTTTAACCGATAAAATTTCAATTAGACATGTTCATTCAGG spacer 
length: 76 repeater length: 25

1136   1717956 AAATTAGATAGACTTTAAACGATAA AATTTCAATTAGACATGTTCATTCAGG spacer length: 27 
repeater length: 25

1137   1718009 AAATTAGATAGACTTTAAACGATAA TAATAGAGTCGCAGAAGAGAATGGCAG
1138   
1139   
1140   crispr 21
1141   2510481 AAGAACCCCATTGAGTGAGGTATCC 

ACCTGTGCCGTTAAACTTCTGAATGCGATTATTATCACTATCGACAACATAAACATTACCCGAAGAATCTACAGCAACGCCCTCAG
GATCATTAAATTGTCCGTTTCCGCTACCA spacer length: 115 repeater length: 25

1142   2510622 AAGAACCCCATTGAGTGAGGTATCC 
GCCTGTGCTGTTAAACTTCTGAATGCGGTTGTTGCCTGCATCTGTTACATAAACATTACCCGAAGAATCGACAGCAACACCATGTG
GATAAATAAACTGCCCGTTTCCGCTGCCC spacer length: 115 repeater length: 25

1143   2510763 AAGAACCCCATTGAGTGAGGTATCC 
AGGAACGATGCTAAACAATTTAGGAAACTTGCTTTCGGATATGGGGAGAATTGAAGACGCGAAAAACAGATACAAAAAAGCACTCG
AAATTTACGAAAAACTACTCGAAAAAGAC

1144   
1145   
1146   crispr 22
1147   5529648 GTATCCTTTAAATCCACCTCCCTTA 

AACCTGTATCCTTTAAATCCACCTCTCTTATTATTTCGTATTGCCCGAAATC spacer length: 52 repeater 
length: 25

1148   5529726 GTATCCTTTAAATCCACCTCCCTTA TTGCTTCGTATTGCCCGAAATC spacer length: 22 repeater 
length: 25

1149   5529774 GTATCCTTTAAATCCACCTCCCTTA TCAAACAGCTGCTGAAAACCTG
1150   
1151   
1152   crispr 23
1153   1752708 ATGATTGTTTATACGGTACAATATAC 

GGAATGATTATTTATACGGTACAATATACGGAATGATTATTTATACGGTACAATATACGGAATGATTATTTATACGGTACAATATA
CGG spacer length: 89 repeater length: 26

1154   1752824 ATGATTGTTTATACGGTACAATATAC GGAATGATTATTTATACGGTACAATATACAG spacer length: 31 
repeater length: 26

1155   1752882 ATGATTGTTTATACGGTACAATATAC AACAACAAAACCTCCAAACTGCACCCACCAA
1156   
1157   
1158   crispr 24
1159   4102535 TTAAGTTAGTATATTGCATATTAAGTTAG 

TACATTGCATATTAAGTTAGTACATTGCATATTAAGTTAGTACATTGCAT spacer length: 50 repeater 
length: 29

1160   4102615 TTAAGTTAGTATATTGCATATTAAGTTAG TACATTGCATATTAAGTTAGTACATTGCAT spacer length: 
30 repeater length: 29

1161   4102675 TTAAGTTAGTATATTGCATATTAAGTTAG ACGAAAAACTACTCGAAAAAGACCCCGGAA
1162   
1163   
1164   crispr 25
1165   1627371 CTGAAATTGTTGAAAATCCGGAAAATAACA CTTCCAATCAAACAGCTGTTGAAAACCTGACAGTTCCGGAA 

spacer length: 41 repeater length: 30
1166   1627443 CTGAAATTGTTGAAAATCCGGAAAATAACA CTTCCAATCAAACAGCTGCTGAAAACCTGACAGTTCCGGAA 

spacer length: 41 repeater length: 30
1167   1627515 CTGAAATTGTTGAAAATCCGGAAAATAACA TTTCCAATCAAACAGTTGCTGAAAACCTGACAGTTCCGGAA 

spacer length: 41 repeater length: 30
1168   1627587 CTGAAATTGTTGAAAATCCGGAAAATAACA AAGCTGAACACAAAACAGTTGAAGTGAAAATCGAAGACTTT
1169   
1170   
1171   crispr 26
1172   3209951 GCGAGTCAGGACAATACTGCAAGAGTATGG 

GACGCATATACAGGTGAGGAAATTTCTGTCCTTAAACATGATGCCGGAATAAACAAAGCTGTATTCAACCGTGATGGGAAATATGT
TGCAAC spacer length: 92 repeater length: 30

1173   3210074 GCGAGTCAGGACAATACTGCAAGAGTATGG 
AATACGTCTACAGGCAAAGATATTACTCTAAAACATGGGGGTGGGGTTCTTGATGTGGCATTCAGTCCGGATGGAAAATATGTTGC



AAC spacer length: 89 repeater length: 30
1174   3210194 GCGAGTCAGGACAATACTGCAAGAGTATGG 

TGAAAATCCGAAAAATAACACTTCCAATCAAACAGCTGCTGAAAACCTGACAGTTCCGGAAGCTGAACACAAAACAGTTGAAGTGA
AAA

1175   
1176   
1177   crispr 27
1178   4523591 GTTTCAATCCCTCTAAGGTCTGATTTTAAC CTAACTTTAATGGGAACGTCTGCGGCTGCTGTTGCTG spacer 

length: 37 repeater length: 30
1179   4523659 GTTTCAATCCCTCTAAGGTCTGATTTTAAC CGGTTGCAGGAGCTGTAGCGAATGGCTTCATGCAAAC spacer 

length: 37 repeater length: 30
1180   4523727 GTTTCAATCCCTCTAAGGTCTGATTTTAAC TGCATATACTTTCACGCTATCATACCTTTCAAGCG spacer 

length: 35 repeater length: 30
1181   4523793 GTTTCAATCCCTCTAAGGTCTGATTTTAAC ATCCTTTGAATCATGGTTAAAATCCTCAGATATGAC spacer 

length: 36 repeater length: 30
1182   4523860 GTTTCAATCCCTCTAAGGTCTGATTTTAAC CTATCAGGATGTCAATTGGTGTCCTGATGATATCC spacer 

length: 35 repeater length: 30
1183   4523926 GTTTCAATCCCTCTAAGGTCTGATTTTAAC AGAGTTTTGAGGTCCTTGAACCTGAAAAAAGAATC spacer 

length: 35 repeater length: 30
1184   4523992 GTTTCAATCCCTCTAAGGTCTGATTTTAAC ATTCAAAAACAGTTGCATGTTACACCGGTGCAGATGT spacer 

length: 37 repeater length: 30
1185   4524060 GTTTCAATCCCTCTAAGGTCTGATTTTAAC TCGGCACAGTAGCCTCTAATGGTTCATACATAG spacer 

length: 33 repeater length: 30
1186   4524124 GTTTCAATCCCTCTAAGGTCTGATTTTAAC AGTTTTGTTTTGTTGCTATAAAAAATAATAGTG spacer 

length: 33 repeater length: 30
1187   4524188 GTTTCAATCCCTCTAAGGTCTGATTTTAAC AACGACATTCATCACAATGTAAGGAATGCTAGTGA spacer 

length: 35 repeater length: 30
1188   4524254 GTTTCAATCCCTCTAAGGTCTGATTTTAAC AGAATCAAGTACGGCTGATGTGTCTTTCCAAGATG spacer 

length: 35 repeater length: 30
1189   4524320 GTTTCAATCCCTCTAAGGTCTGATTTTAAC AAATGCACGAGCCGCAGCCGTAATTATATTGACGA spacer 

length: 35 repeater length: 30
1190   4524386 GTTTCAATCCCTCTAAGGTCTGATTTTAAC TATATTTTTTTGTTGACTCTCAAGAAATCAAGCTG spacer 

length: 35 repeater length: 30
1191   4524452 GTTTCAATCCCTCTAAGGTCTGATTTTAAC CTTATACCTATAAGCCTCCCGTAACCATAGAGGACGACGA 

spacer length: 40 repeater length: 30
1192   4524523 GTTTCAATCCCTCTAAGGTCTGATTTTAAC GCTCAGGAGATTCAGCAGGGGTAGCTAACGTCATAAACT 

spacer length: 39 repeater length: 30
1193   4524593 GTTTCAATCCCTCTAAGGTCTGATTTTAAC AATCTTTCCATTCGTATGGTTTCTCATCTTTTTT spacer 

length: 34 repeater length: 30
1194   4524658 GTTTCAATCCCTCTAAGGTCTGATTTTAAC GATTTCTTCAGGAGCAGGGACCTGGACAACACCGA spacer 

length: 35 repeater length: 30
1195   4524724 GTTTCAATCCCTCTAAGGTCTGATTTTAAC TATCATAGGTTGAGTTCTCGGTATGAGATGGATGTTAGA 

spacer length: 39 repeater length: 30
1196   4524794 GTTTCAATCCCTCTAAGGTCTGATTTTAAC TTTGTAAGTGAGCCTTCGATAGATGCCTCTAAGCAGT spacer 

length: 37 repeater length: 30
1197   4524862 GTTTCAATCCCTCTAAGGTCTGATTTTAAC TTGAAGTCTAAGCTAACTCCTGAGATCCAGGAGAAAA spacer 

length: 37 repeater length: 30
1198   4524930 GTTTCAATCCCTCTAAGGTCTGATTTTAAC AGCCTTACATTCTTCGCATCGAGTTCATATTCAA spacer 

length: 34 repeater length: 30
1199   4524995 GTTTCAATCCCTCTAAGGTCTGATTTTAAC ACTTCAAGAATGCCAGGTAAACCGCATCTGAGAC spacer 

length: 34 repeater length: 30
1200   4525060 GTTTCAATCCCTCTAAGGTCTGATTTTAAC CTGCTGAAACTTCATATTGTTTCATGTTCTCTCCT spacer 

length: 35 repeater length: 30
1201   4525126 GTTTCAATCCCTCTAAGGTCTGATTTTAAC ATAATCCAACGGGGCATAGTGTCAGGCAGTATG spacer 

length: 33 repeater length: 30
1202   4525190 GTTTCAATCCCTCTAAGGTCTGATTTTAAC AAGTTGCAGAGGACTATCGAAACGAAACTGAAGATATG spacer 

length: 38 repeater length: 30
1203   4525259 GTTTCAATCCCTCTAAGGTCTGATTTTAAC TACATCTTCATATTCATATATATACACTTCAGATA spacer 

length: 35 repeater length: 30
1204   4525325 GTTTCAATCCCTCTAAGGTCTGATTTTAAC GTTGAATGCGAACGCCTGCGGGGATTTCCGGATAA spacer 

length: 35 repeater length: 30
1205   4525391 GTTTCAATCCCTCTAAGGTCTGATTTTAAC ATGCTATGCTCGGAGCCACTCCGAAAATGAGAGA spacer 

length: 34 repeater length: 30
1206   4525456 GTTTCAATCCCTCTAAGGTCTGATTTTAAC ATTCCACCGCGACAAATAATATATACGTGGATCTC spacer 

length: 35 repeater length: 30
1207   4525522 GTTTCAATCCCTCTAAGGTCTGATTTTAAC AAAACGATATTCCCTAAAAACGGCATTATAAAACA
1208   
1209   
1210   crispr 28
1211   24756 AGGAATATTGAAAGAGTATAAAGGAATATTGA 

TAAAGTATAAAGGAATATTGATGGAATATAATGGAATATTGAAAGAGTATAAAGGAATATTGATGGAGTATA spacer 



length: 72 repeater length: 32
1212   24861 AGGAATATTGAAAGAGTATAAAGGAATATTGA TGGAGTATAAAGGAATATTGATGAAGTATA spacer length: 

30 repeater length: 32
1213   24924 AGGAATATTGAAAGAGTATAAAGGAATATTGA CAAACTGCACCCATCAAAAACAACAAAAAC
1214   
1215   
1216   crispr 29
1217   3653484 TCCTCTGGTACCGTTATGTTCTCCTCAGGTAC 

CGTTATGTTCTCCTCTGGTACTGTTATGTTCTCCTCTGGTACTGTTATGTT spacer length: 51 repeater 
length: 32

1218   3653568 TCCTCTGGTACCGTTATGTTCTCCTCAGGTAC 
CGTTATGTTCTCCTCAGGTACCGTTATGTTCTCCTCAGGTACCGTTATGTTCTCCTCTGGTACTGTTATGTTCTCCTCTGGTACTG
TTATGTT spacer length: 93 repeater length: 32

1219   3653694 TCCTCTGGTACCGTTATGTTCTCCTCAGGTAC 
AAAACATCAAAAACGGTACCCACCAAGATCCAACAAAAACAGCAAAACATCAAAAAAGAACCGCAGCGGCTGAGGAGAGTACATGG
CAAGCGA

1220   
1221   
1222   crispr 30
1223   1726596 GGGAAGAAAAGAGTATACAGGAAGAAAAGAGTA TACAGGAAGAAAAGAGTATA spacer length: 20 

repeater length: 33
1224   1726650 GGGAAGAAAAGAGTATACAGGAAGAAAAGAGTA TACGGGAAGAAAAGAGTATA spacer length: 20 

repeater length: 33
1225   1726704 GGGAAGAAAAGAGTATACAGGAAGAAAAGAGTA GTAGGAGGGACACTCAACAA
1226   
1227   
1228   crispr 31
1229   2738420 AATATCAAATAAGGTTCTAACATACAATTTATAA 

CAGATAATATGCCTGCAAAATAATGAGACAGATGTATTATATACCATGGTATATATATTTCAAAAAAAGAGTGTGAAGTAAGAATT
AAAACAACATATTTAAAAAAAGC spacer length: 109 repeater length: 34

1230   2738564 AATATCAAATAAGGTTCTAACATACAATTTATAA 
CAGATAATATGCCTGCAAAATAATGAGACAGATATATTATATACCATGATATATATATTTCAAAAAAAGAGTGTGAAGTAAGAATT
AAAACAATATATTTAAAAAAAGC spacer length: 109 repeater length: 34

1231   2738708 AATATCAAATAAGGTTCTAACATACAATTTATAA 
TGAAGTATAGAGGAATATTGAAAGAGTATAAAGGAATATTGAAGGAATATAAAGGAATATTGATGTATATTGATGAGATTTCTCGC
ATATTAAGTCGTTTATCTATTCC

1232   
1233   
1234   crispr 32
1235   2369218 ATTCGAGAGCAAGATCCACTAAAACAAGGATTGAAAC CAATATGTGTTGAGTTGTCTGCGTCCCGTGGGTCA 

spacer length: 35 repeater length: 37
1236   2369291 ATTCGAGAGCAAGATCCACTAAAACAAGGATTGAAAC CACACATGAATTATGAGATTGGGAAACAGAATTAT 

spacer length: 35 repeater length: 37
1237   2369364 ATTCGAGAGCAAGATCCACTAAAACAAGGATTGAAAC TATGCTGTAGCCACCAATAACGATGCTGCAAACA 

spacer length: 34 repeater length: 37
1238   2369436 ATTCGAGAGCAAGATCCACTAAAACAAGGATTGAAAC TTGCAGGGGTAATCATGACTATACAATTAAGAAAC 

spacer length: 35 repeater length: 37
1239   2369509 ATTCGAGAGCAAGATCCACTAAAACAAGGATTGAAAC TGAATGCTGTAATAGCTGTACTTTTAATTTCCATT 

spacer length: 35 repeater length: 37
1240   2369582 ATTCGAGAGCAAGATCCACTAAAACAAGGATTGAAAC CGGTAACCATCACTTTTGAAATTTCCTCTTAACAT 

spacer length: 35 repeater length: 37
1241   2369655 ATTCGAGAGCAAGATCCACTAAAACAAGGATTGAAAC TGGCGAAGCTAGGGAAATTCTTCCCAAAAAAAGAA
1242   
1243   
1244   crispr 33
1245   2310921 TTGCTTTTTTAGCTGACCTTTTCTTTAACTTGTTTTT 

TTAGCTGACCTTTTCTTTAACTTGTTTTTTTAGCTGACCTTTTCTTTAG spacer length: 49 repeater length: 
37

1246   2311008 TTGCTTTTTTAGCTGACCTTTTCTTTAACTTGTTTTT TTAGCTGACCTTTTCTTTAG spacer length: 20 
repeater length: 37

1247   2311066 TTGCTTTTTTAGCTGACCTTTTCTTTAACTTGTTTTT GGGGACAAAAGCGGAATTGC
1248   
1249   
1250   crispr 34
1251   4063365 AAAAGCACTCGAAATGAGAGAAAAACTACTCGAAAAAGAC 

CCCGAAAATGTAGCATACCAATCATACGTAGGAGGGACACTAAACAATTTAGGAAACTTGCTTAAAAATATGGGGCGCATCGAAGA
CGCGAAAAACAGGTACG spacer length: 103 repeater length: 40

1252   4063509 AAAAGCACTCGAAATGAGAGAAAAACTACTCGAAAAAGAC 
CCCGAAAATGTAGCATACCAATCATACGTAGCAATGACGCTAAACAATTTAGGAAACTTGCTTAAAAATATGGGGCGCATCGAAGA
CGCGAAAAACAAGTACG spacer length: 103 repeater length: 40

1253   4063653 AAAAGCACTCGAAATGAGAGAAAAACTACTCGAAAAAGAC 



GTTCCGGAAGCTGAACACAAAACAGTTGAAGTGAAAATCGAAGACTTTGCCTTTAACCCCGACTCGGTTACGATTTCTCCCGGGGA
TACGGTCCGGTGGACAA

1254   
1255   
1256   crispr 35
1257   4064085 AAAAGCACTCGAAATTTACGAAAAACTACTCGAAAAAGAC 

CCCGAAAATATAGCATACCAATCAGACATAGGAGGGACACTAAACAATTTAGGGACATTGCTTTCGGATATGGGGAGAATTGAAGA
TGCGAAAAACAGGTACG spacer length: 103 repeater length: 40

1258   4064229 AAAAGCACTCGAAATTTACGAAAAACTACTCGAAAAAGAC 
CCCGAAAATATAGCATACCAATCAGAAGTAGGAGGGACACTAAACAATTTAGGGACATTGCTTTCGGATATGGGGAGAATTGAAGA
CGCGAAAAACAGGTACG spacer length: 103 repeater length: 40

1259   4064373 AAAAGCACTCGAAATTTACGAAAAACTACTCGAAAAAGAC 
CCCGAAAATATAGCATACCAATCAGAAGTAGGAACGATGCTAAACAATTTAGGAAACTTGCTTTCGGATATGGGGAGAATTGAAGA
CGCGAAAAACAGATACA spacer length: 103 repeater length: 40

1260   4064517 AAAAGCACTCGAAATTTACGAAAAACTACTCGAAAAAGAC 
CCCGAAAATATAGCATACCAATCTTACGTAGGAGGGACACTCAACAATTTAGGAAACTTGCTTTCGGATATGGGGAGAATTGAAGA
CGCGAAAAACAGATACA spacer length: 103 repeater length: 40

1261   4064661 AAAAGCACTCGAAATTTACGAAAAACTACTCGAAAAAGAC 
CCCGAAAATGTAGCATACCAATCATACGTAGGAACTATGCTAAACAATTTAGGGACATTGCTTTCGGATATGGGGAGAATTGAAGA
CGCGAAAAACAGATACA spacer length: 103 repeater length: 40

1262   4064805 AAAAGCACTCGAAATTTACGAAAAACTACTCGAAAAAGAC 
CTGCAAAGTAATGCGAAGCTGCATTATATTCTCTAACTTGTGTTTCTCCCCAACGCACTCCAAAGAAATAAATTATAGCACTTATG
AGAACAACTACAATTGG

1263   
1264   
1265   crispr 36
1266   5689567 GCAACTACGAAGAAGCAGTAAAAAAGTATAACCAGTCACT 

GGAAATGAAGGAAGAACTGGGGGACAAAAGCGGAATTGCAATAACACTGTACCAGCTTGGAAATATTCATTATTCTCAG 
spacer length: 79 repeater length: 40

1267   5689687 GCAACTACGAAGAAGCAGTAAAAAAGTATAACCAGTCACT 
GGAAATGAACAAAAAACCGGGGGATAAAAGCGGAATTGCAAAAACACTGCACCAGCTTGGAATGATTCATCACGATAAG 
spacer length: 79 repeater length: 40

1268   5689807 GCAACTACGAAGAAGCAGTAAAAAAGTATAACCAGTCACT 
GGAAATAAAGGAAGAACTGGGGGACAAAAGCGGAATTGCAATAACACTGCACCAGCTTGGAAATATTCATTATTCTCAG 
spacer length: 79 repeater length: 40

1269   5689927 GCAACTACGAAGAAGCAGTAAAAAAGTATAACCAGTCACT 
GAGAATGGCAGATATGGCGTATAGTCTGCCTATAGAGGACATAGCGATTTCAACAAATTTTAAAAGAATTAGAGCTAGT

1270   
1271   
1272   crispr 37
1273   1869643 TCAGTTTTTACGGCGATGCCAGGGAAATTTTTCCCAAAAA 

AAGCATAGATTACGCTATTGCGTTGATGAACGAGGGTAATGCAAGACAAACACTTTCAGAAATGGGCATTAAAAGTAGGGAAAATC
TTGAAATTGCT spacer length: 97 repeater length: 40

1274   1869781 TCAGTTTTTACGGCGATGCCAGGGAAATTTTTCCCAAAAA 
AAACGCAGATTACGCTCGTGTATTGATAAACGAGAGTACTGCAAGGCAAACACTTGCAGAAATGGGCATTGAAAGTAGGGAAAATC
TTGAAACTGCT spacer length: 97 repeater length: 40

1275   1869919 TCAGTTTTTACGGCGATGCCAGGGAAATTTTTCCCAAAAA 
AATTTAGGAAACTTGCTTTCGGATATGGGGAGAATTGAAGACGCGAAAAACAGATACAAAAAAGCACTCGAAATTTACGAAAAACT
ACTCGAAAAAG

1276   
1277   
1278   crispr 38
1279   2743581 TGAGTCGCAGAAGAAAATAGCAGAAATAATGGCACCAGTA 

ATAGAGTCGCAGAAGAGAATGGCAAATATTGTTGCTGACATGACGGAACCAGCAA spacer length: 55 repeater 
length: 40

1280   2743677 TGAGTCGCAGAAGAAAATAGCAGAAATAATGGCACCAGTA 
ATAGAGTCGCAGAAGAGAATGGCAGATATTGTTGCTGACATGACGGAACCAGCAA spacer length: 55 repeater 
length: 40

1281   2743773 TGAGTCGCAGAAGAAAATAGCAGAAATAATGGCACCAGTA 
AAAGATATGCAGAAAATGGCAGAAATGATGACACCAGTAAAAGATATGCAGAAAATAGCAGAAATAATGGCACCAGCAA 
spacer length: 79 repeater length: 40

1282   2743893 TGAGTCGCAGAAGAAAATAGCAGAAATAATGGCACCAGTA 
ATAGAGTCGCAGAAGAGAATGGCAGATATTGTTGCTGACATGACGGAACCAGCAATTGAGTCGCAGAAGAAAATAGCAGAAATAAT
GGCACCAGCAA spacer length: 97 repeater length: 40

1283   2744031 TGAGTCGCAGAAGAAAATAGCAGAAATAATGGCACCAGTA 
AACCTGACAGTTCCGGAAATTGAAATTGTTGAAAATCCGAAAAATAACACTTCCAATCAAACAGCTGCTGAAAACCTGACAGTTCC
GGAAGCTGAAC

1284   
1285   
1286   crispr 39
1287   5414426 TGCACCCACCAAAAACAACAAAAACGGTAAAACATCAAAA 



ACAACAAAACCTCCAAACTGCACCCATCAAAAACAACAAAACCTCCAAA spacer length: 49 repeater length: 
40

1288   5414516 TGCACCCACCAAAAACAACAAAAACGGTAAAACATCAAAA 
ACAACAAAACCTCCAAACTGCACCCATCAAAAACAACAAAAACGGCAAAACATCAAAAACAACAAAACCTCCAAA spacer 
length: 75 repeater length: 40

1289   5414632 TGCACCCACCAAAAACAACAAAAACGGTAAAACATCAAAA 
GAAATTACATATTGAAATTACATATTGAAATTACATTAATTTGAGAGTTATCTACAATTTATTTGTACACACCTA

1290   
1291   
1292   crispr 40
1293   37286 TTAAAAAACGGTAGCCTAAAAAACGGAATTCTCGAAAAAC 

GATAGGCTGAAAAACAGTATTCGAAAAACGATATATTAAAAAACGATAT spacer length: 49 repeater length: 
40

1294   37376 TTAAAAAACGGTAGCCTAAAAAACGGAATTCTCGAAAAAC GATATATTAAAAAACGATAT spacer length: 
20 repeater length: 40

1295   37437 TTAAAAAACGGTAGCCTAAAAAACGGAATTCTCGAAAAAC TGTTCATTCAGGATAAGAGA
1296   
1297   
1298   GCA_000008085.1_ASM808v1_genomic.fna(findCrispr):
1299   START       REPEAT                           

SPACER                                             
1300   crispr 1
1301   13727 ATTTCTAATATAT TAGAAACGTGTCCAATGAATTAGTGTCTATATTATTATTATAGATAACTTTCAA spacer 

length: 54 repeater length: 13
1302   13795 ATTTCTAATATAT TAGAAACTTCTTTCGAATACGCTCCAAACACCGATTTCAATTCCTCTCTTTCAA spacer 

length: 54 repeater length: 13
1303   13863 ATTTCTAATATAT TAGAAACATCAAAATGAGAACGGAAAAATAACTGTTAAATTGAAAGTCTTTCAA spacer 

length: 54 repeater length: 13
1304   13931 ATTTCTAATATAT TAGAAACTAGCCAGCAGAATAGAAACTGCAGTAAATGATGCCTTCCTTTCAA spacer 

length: 52 repeater length: 13
1305   13997 ATTTCTAATATAT TAGAAACAGATAAAGTTATTGAAATAGTAGATTATAATAGAAGATGCTTTCAA spacer 

length: 53 repeater length: 13
1306   14064 ATTTCTAATATAT TAGAAACCTTCTAAAAAAGTCTATTTTTCATTAACTCCGTCCGCACTCTTTCAA spacer 

length: 54 repeater length: 13
1307   14132 ATTTCTAATATAT TAGAAACACTATCGTATACTTGATCGAATGTTGATTTGAATGTTTTTCTTTCAA spacer 

length: 54 repeater length: 13
1308   14200 ATTTCTAATATAT TAGAAACCTTTCCTTCTTTCAGTAAATTTATTACATCGTCCTGTGTGCTTTCAA spacer 

length: 54 repeater length: 13
1309   14268 ATTTCTAATATAT 

TAGAAACTATTCGCCCTCTATCGGGTTTGCTTTAATAAACTCTTTCGCTACTATGTCCTCCTCTTTAGTATAACTTTCAA 
spacer length: 80 repeater length: 13

1310   14362 ATTTCTAATATAT TAGAAACTGTTGTGTGTTGTTGCCTATATAATATATGATGTTGTGCTCTTTCAA spacer 
length: 54 repeater length: 13

1311   14430 ATTTCTAATATAT TAGAAACTTCTATATCATATTTATATGCATATAGTCCCAGTTTGAGACTTTCAA spacer 
length: 54 repeater length: 13

1312   14498 ATTTCTAATATAT TAGAAACGGAACATTTTGTTTTCCTTGAGCAAACTAAATACATCGTCCTTTCAA spacer 
length: 54 repeater length: 13

1313   14566 ATTTCTAATATAT TATTAGAAACGGAACATTTTGTTTTCCTTGAGCAAACTAAATACATCGTCCTTT
1314   
1315   
1316   GCA_000008265.1_ASM826v1_genomic.fna(findCrispr):
1317   START       REPEAT                           

SPACER                                             
1318   crispr 1
1319   51355 CTATCTAGTAATTC TTAAACAAAAAAGTGAAAATATCCGGGATATACAAATTATATTCCTTCCAT spacer 

length: 51 repeater length: 14
1320   51421 CTATCTAGTAATTC TTAAACGAGTAAACTACAGTAGCAGGCAAAATAAATTTTTGAGGAACAGCTTCCAT spacer 

length: 56 repeater length: 14
1321   51492 CTATCTAGTAATTC TTAAACTCTTAAAAATAGACGTCGTTTCTGACCCTTTCTTTAAGCTTCCAT spacer 

length: 51 repeater length: 14
1322   51558 CTATCTAGTAATTC TTAAACTTGACGTTGTTGCGTGGGATGATGAGTGATATCCTCCTCTTCCAT spacer 

length: 51 repeater length: 14
1323   51624 CTATCTAGTAATTC TTAAACAGAGAAGACAGCCTCAAAAAAGCCAAAGAAATACCTCAAAAAGAACTTCCAT 

spacer length: 58 repeater length: 14
1324   51697 CTATCTAGTAATTC TTAAACACTAAAAATTGGAATATCGAAAAGATTAGCTCCATCTTAACTTCCAT spacer 

length: 53 repeater length: 14
1325   51765 CTATCTAGTAATTC TTAAACGATGATCTGCGTCATCCACTCCGGGAAGTGCATGTGGAAAAGCTTCCAT spacer 

length: 55 repeater length: 14
1326   51835 CTATCTAGTAATTC TTAAACTTAAAGCCTGGTTCTAGGACTACAAAGGATTGCTTAGCGCTCCCCTTCCAT 

spacer length: 57 repeater length: 14
1327   51907 CTATCTAGTAATTC TTAAACCATAAATCTATTCTATTATTATATTGAGGTGGTAAAATGCTTCCAT spacer 



length: 52 repeater length: 14
1328   51974 CTATCTAGTAATTC TTAAACCAATAATGAATTATGGAATAGAAAAAATAGCTAAAATCTTCCAT spacer 

length: 50 repeater length: 14
1329   52039 CTATCTAGTAATTC TTAAACTAAAAGCTATTGATCTGCTGGCTAACAACGATATATATCGAGTAGAACTTCCAT 

spacer length: 60 repeater length: 14
1330   52114 CTATCTAGTAATTC TTAAACCTTGGAAAAAAATTTATGAATTATATATTTCTACATCACTTCCAT spacer 

length: 51 repeater length: 14
1331   52180 CTATCTAGTAATTC TTAAACTATAATATTGGTGATAAAAATGGATAAGGATATGTATGTACTTCCAT spacer 

length: 53 repeater length: 14
1332   52248 CTATCTAGTAATTC TATTATTTAACACAACAGGCAAAAACAGAATTAAGACTGGCCATTGAGCTTTC
1333   
1334   
1335   crispr 2
1336   15 CTTT CAATCCTATTTAGGTTATTATTTAACCTGGATTTCCTTGGCCATATTTGCCGAGATACTAT spacer length: 

61 repeater length: 4
1337   81 CTTT CAATCCTATTTAGGTTATTATTTAACATATATCGGATTTCAAACCCTTATAGATAGACTAG spacer length: 

61 repeater length: 4
1338   147 CTTT CAATCCTATTTAGGTTATTATTTAACGCCAGAGGCATTTCTCCGTGCGTGGTCCTTTAATG spacer 

length: 61 repeater length: 4
1339   213 CTTT TCTAGTAATTCTTAAACCCGGGCAGTGCTATAGTGAAGTTAGTACACAGAGGAAAGACACT
1340   
1341   
1342   crispr 3
1343   1540715 TCTTT 

CAATCCTATTTAGGTTATTATTTAACAATTTTAAACTTTTTGATACACATGTTTTTGTAAAATACTTTCAATCCTATTTAGGTTAT
TATTTAACTGAATTTGTTATATTTGTGTTTATAAAGTTATTTCCA spacer length: 131 repeater length: 5

1344   1540852 TCTTT CAATCCTATTTAGGTTATTATTTAACTTATTTTCAAGTAAGCTATAAAGAAGGCTTTGAT spacer 
length: 60 repeater length: 5

1345   1540918 TCTTT CAATCCTATTTAGGTTATTATTTAACTAAGACTATTACCATATTAAAGAAAAAGCCAAAAA spacer 
length: 61 repeater length: 5

1346   1540985 TCTTT CAATCCTATTTAGGTTATTATTTAACAAGTTCAGATAACGAGCTCTCTGCAAATGGGTA spacer 
length: 59 repeater length: 5

1347   1541050 TCTTT ATCTAGTAATTCTTAAACCCGGGCAGTGCTATAGTGAAGTTAGTACACAGAGGAAAGAC
1348   
1349   
1350   GCA_000008645.1_ASM864v1_genomic.fna(findCrispr):
1351   START       REPEAT                           

SPACER                                             
1352   crispr 1
1353   992280 GACATTAAAACAATTAAAGCAC CACAGTTAATCCATGCAATGACTGTGGTGACGGGGGCTTCGC spacer 

length: 42 repeater length: 22
1354   992345 GACATTAAAACAATTAAAGCAC ATAGATTGCGGGGGTGGAAACAACCACCCCCAAGGGCTTCGC spacer 

length: 42 repeater length: 22
1355   992410 GACATTAAAACAATTAAAGCAC GAAATTCATTCTTGGTAGCTTCCACTGTACTTTCCTGATCCC
1356   
1357   
1358   crispr 2
1359   983373 ATTTCAATCCCATTTTGGTCTGATTTTAAC TATCTTATGTCCGTTATTTTTTACCTACGTTGCA spacer 

length: 34 repeater length: 30
1360   983438 ATTTCAATCCCATTTTGGTCTGATTTTAAC CAACAATAAAATTCAGGGGGACTGAGTACATAAAA spacer 

length: 35 repeater length: 30
1361   983504 ATTTCAATCCCATTTTGGTCTGATTTTAAC GATTGAAATTACTGAGGATGGTCTCTACTTCCACCT spacer 

length: 36 repeater length: 30
1362   983571 ATTTCAATCCCATTTTGGTCTGATTTTAAC ACGGCGTCTGTGACGTCGTTAGAGAGGATGGAGTCG spacer 

length: 36 repeater length: 30
1363   983638 ATTTCAATCCCATTTTGGTCTGATTTTAAC GGTTTTGTGTGGGTGTGCATTCTGGTTGTGGTTGGT spacer 

length: 36 repeater length: 30
1364   983705 ATTTCAATCCCATTTTGGTCTGATTTTAAC AAGCGCCGGGCAGACAGCACACATACAAGACTTCACA spacer 

length: 37 repeater length: 30
1365   983773 ATTTCAATCCCATTTTGGTCTGATTTTAAC TTTCACGATGACTCTGTTGAGTTCATCGTATTCTTTC spacer 

length: 37 repeater length: 30
1366   983841 ATTTCAATCCCATTTTGGTCTGATTTTAAC TGATGTTGGGAAGGTTTGGCCATCTGAATGATTTG spacer 

length: 35 repeater length: 30
1367   983907 ATTTCAATCCCATTTTGGTCTGATTTTAAC TCAACATGGGGACATACGTCCAGGGGGACAGACG spacer 

length: 34 repeater length: 30
1368   983972 ATTTCAATCCCATTTTGGTCTGATTTTAAC TCACCCTCCAGACTAGCTCATCAATGTACCCATTAC spacer 

length: 36 repeater length: 30
1369   984039 ATTTCAATCCCATTTTGGTCTGATTTTAAC GAAATACAACCCCACACGCCAGTCCATCCTCTTT spacer 

length: 34 repeater length: 30
1370   984104 ATTTCAATCCCATTTTGGTCTGATTTTAAC CTGTCTGCCCCTATTGTTTTGATCATGTTTGTGCAT spacer 

length: 36 repeater length: 30



1371   984171 ATTTCAATCCCATTTTGGTCTGATTTTAAC CCTTTAGAACTAAAAAAATAACAAAATAAAAAAAGA spacer 
length: 36 repeater length: 30

1372   984238 ATTTCAATCCCATTTTGGTCTGATTTTAAC GGGTTCTCATAGATGGGCGACAGAAAGACATGAAA spacer 
length: 35 repeater length: 30

1373   984304 ATTTCAATCCCATTTTGGTCTGATTTTAAC CCGTTACTCATGCATTATTAGTGAGAAACAACTCTT spacer 
length: 36 repeater length: 30

1374   984371 ATTTCAATCCCATTTTGGTCTGATTTTAAC GATTGAAATTACTGAGGATGGTCTCTACTTCCACCT spacer 
length: 36 repeater length: 30

1375   984438 ATTTCAATCCCATTTTGGTCTGATTTTAAC GGTCGGTGCCCGGGTCGGGTCGGTGCCCGGGTCGGG spacer 
length: 36 repeater length: 30

1376   984505 ATTTCAATCCCATTTTGGTCTGATTTTAAC TATCATCACGCTTGAAGAGTATAATAAAGTTGTTAAG spacer 
length: 37 repeater length: 30

1377   984573 ATTTCAATCCCATTTTGGTCTGATTTTAAC TGTTCACTATTTGGGTCATTTATGGGTACTATTTT spacer 
length: 35 repeater length: 30

1378   984639 ATTTCAATCCCATTTTGGTCTGATTTTAAC TATGAGGGCTGTGCATGCACGGATCAGCAAGGAAACA spacer 
length: 37 repeater length: 30

1379   984707 ATTTCAATCCCATTTTGGTCTGATTTTAAC TCAGATTCTTTCTGACAATAATATGAGGTGATATAA spacer 
length: 36 repeater length: 30

1380   984774 ATTTCAATCCCATTTTGGTCTGATTTTAAC AGTATGTGCAGTATCCTCTCTATGTCCCCTTCATT spacer 
length: 35 repeater length: 30

1381   984840 ATTTCAATCCCATTTTGGTCTGATTTTAAC CCTATATTATGTCCATTATTTTTCATTTACGCTGCA spacer 
length: 36 repeater length: 30

1382   984907 ATTTCAATCCCATTTTGGTCTGATTTTAAC AATATTGAAACGTTCAAGGACATGTTGAAGAGGTAT spacer 
length: 36 repeater length: 30

1383   984974 ATTTCAATCCCATTTTGGTCTGATTTTAAC GAGGAAACGTTTACCCTTGAAGGGCGTAAGGCCTGAT spacer 
length: 37 repeater length: 30

1384   985042 ATTTCAATCCCATTTTGGTCTGATTTTAAC TTTCGGTGGGGGGTAGGTGGGGGGTGTGAAGGTAGA spacer 
length: 36 repeater length: 30

1385   985109 ATTTCAATCCCATTTTGGTCTGATTTTAAC GTATCCATGACTCCTGATGCCCTGGCACGTCGAAGTC spacer 
length: 37 repeater length: 30

1386   985177 ATTTCAATCCCATTTTGGTCTGATTTTAAC AGTATGTGCAGTATCCTCTCTATGTCCCCTTCATT spacer 
length: 35 repeater length: 30

1387   985243 ATTTCAATCCCATTTTGGTCTGATTTTAAC GGTTTAGGGACTGTGAGATCGTTGTTGAACATAATA spacer 
length: 36 repeater length: 30

1388   985310 ATTTCAATCCCATTTTGGTCTGATTTTAAC TCGGTGGGGGTAGGTGGGGGTATAATCAGAACAAA spacer 
length: 35 repeater length: 30

1389   985376 ATTTCAATCCCATTTTGGTCTGATTTTAAC GGTTTAGGGACTGTGAGATCGTTGTTGAACATAATA spacer 
length: 36 repeater length: 30

1390   985443 ATTTCAATCCCATTTTGGTCTGATTTTAAC TCGGTGGGGGTAGGTGGGGGTATAATCAGAACAAA spacer 
length: 35 repeater length: 30

1391   985509 ATTTCAATCCCATTTTGGTCTGATTTTAAC AATATAGTGCAAATGATTCTAGAAAATAGTAAAAT spacer 
length: 35 repeater length: 30

1392   985575 ATTTCAATCCCATTTTGGTCTGATTTTAAC TAAAATGAAAAAAAGATTCAAAAAAACATGCAAAT spacer 
length: 35 repeater length: 30

1393   985641 ATTTCAATCCCATTTTGGTCTGATTTTAAC ACAAAGTGCCCCGCATGTCGTGAAAAGATGAAGAA spacer 
length: 35 repeater length: 30

1394   985707 ATTTCAATCCCATTTTGGTCTGATTTTAAC CGTGGAGGGCCTCGACTACTACAAGGCTATCAGGT spacer 
length: 35 repeater length: 30

1395   985773 ATTTCAATCCCATTTTGGTCTGATTTTAAC TGAATCTGACATGAACTGCTATTGCTGTAACCGATA spacer 
length: 36 repeater length: 30

1396   985840 ATTTCAATCCCATTTTGGTCTGATTTTAAC GCTAAAAAGGAGTACCTGCAACGGAAAGTACCGG spacer 
length: 34 repeater length: 30

1397   985905 ATTTCAATCCCATTTTGGTCTGATTTTAAC CTTTTAAATCCTCTAAAAACTGTTCTAAACACCAAT spacer 
length: 36 repeater length: 30

1398   985972 ATTTCAATCCCATTTTGGTCTGATTTTAAC AACTTCACAGAAAAGCCTCCATGGAGCAAGTGCTC spacer 
length: 35 repeater length: 30

1399   986038 ATTTCAATCCCATTTTGGTCTGATTTTAAC AAGAGGTGAAAGATATGAAAATAAAAGTAAAAATAG spacer 
length: 36 repeater length: 30

1400   986105 ATTTCAATCCCATTTTGGTCTGATTTTAAC CTCCTCACTACCACTAAGATCATATGCTGCCGCATA spacer 
length: 36 repeater length: 30

1401   986172 ATTTCAATCCCATTTTGGTCTGATTTTAAC AGGAGAAACTGGATAGGAGGTGAATGAGATGATTG spacer 
length: 35 repeater length: 30

1402   986238 ATTTCAATCCCATTTTGGTCTGATTTTAAC ATGTTTTTGAGGTCGTATAGCACTATGATCGCACA spacer 
length: 35 repeater length: 30

1403   986304 ATTTCAATCCCATTTTGGTCTGATTTTAAC GATTTTGACGGTGAGTACAATCTCTGCTGTCAGAACT spacer 
length: 37 repeater length: 30

1404   986372 ATTTCAATCCCATTTTGGTCTGATTTTAAC AGGTTTATGGGTTCTAAACAATAGAACCCCTGATT spacer 
length: 35 repeater length: 30

1405   986438 ATTTCAATCCCATTTTGGTCTGATTTTAAC ATAGAATGAAGAGGAAATACAAGAAAACATGCAAAT spacer 
length: 36 repeater length: 30

1406   986505 ATTTCAATCCCATTTTGGTCTGATTTTAAC GGGTTAATAAAATCGTCGATGATGTTGTAGACAAAATC spacer 



length: 38 repeater length: 30
1407   986574 ATTTCAATCCCATTTTGGTCTGATTTTAAC ATGGATGAGGAAGGTGACGGCCCTGGGAAGTACAGG spacer 

length: 36 repeater length: 30
1408   986641 ATTTCAATCCCATTTTGGTCTGATTTTAAC ACATACCCTTCTTCATATAAGAACTGCACATAGTCAA spacer 

length: 37 repeater length: 30
1409   986709 ATTTCAATCCCATTTTGGTCTGATTTTAAC CGAGAAGGGTGAGGACGTCCTTGAGGGCGCATACGATGTCC 

spacer length: 41 repeater length: 30
1410   986781 ATTTCAATCCCATTTTGGTCTGATTTTAAC GCTTAGTCGTTATAATCGAGTCGATAAGATTCTTTG spacer 

length: 36 repeater length: 30
1411   986848 ATTTCAATCCCATTTTGGTCTGATTTTAAC CCGTGCTGAGGATGTCTTCGTGTACCCGGTCCTTC spacer 

length: 35 repeater length: 30
1412   986914 ATTTCAATCCCATTTTGGTCTGATTTTAAC CTGTAGCGAATTACTCCGCTGAGTTCTCATCCTTTGA spacer 

length: 37 repeater length: 30
1413   986982 ATTTCAATCCCATTTTGGTCTGATTTTAAC CCATTTTGTTGCCTCATTTAAACTCATCTTTAAAAT spacer 

length: 36 repeater length: 30
1414   987049 ATTTCAATCCCATTTTGGTCTGATTTTAAC GCAGAGGAAAACGAAGAAAAGGAGAAAATAGAAGCC spacer 

length: 36 repeater length: 30
1415   987116 ATTTCAATCCCATTTTGGTCTGATTTTAAC CTATCTAAGTAGTATGAGTCTTCAAAGAGGATATTG spacer 

length: 36 repeater length: 30
1416   987183 ATTTCAATCCCATTTTGGTCTGATTTTAAC CAGGCTTAGTGTGGGTTTTATTGAATCTGTACTTA spacer 

length: 35 repeater length: 30
1417   987249 ATTTCAATCCCATTTTGGTCTGATTTTAAC CCGTGCTGAGGATGTCTTCGTGTACCCGGTCCTTC spacer 

length: 35 repeater length: 30
1418   987315 ATTTCAATCCCATTTTGGTCTGATTTTAAC CTGTAGCGAATTACTCCGCTGAGTTCTCATCCTTTGA spacer 

length: 37 repeater length: 30
1419   987383 ATTTCAATCCCATTTTGGTCTGATTTTAAC CCATTTTGTTGCCTCATTTAAACTCATCTTTAAAAT spacer 

length: 36 repeater length: 30
1420   987450 ATTTCAATCCCATTTTGGTCTGATTTTAAC GCAGAGGAAAACGAAGAAAAGGAGAAAATAGAAGCC spacer 

length: 36 repeater length: 30
1421   987517 ATTTCAATCCCATTTTGGTCTGATTTTAAC CTATCTAAGTAGTATGAGTCTTCAAAGAGGATATTG spacer 

length: 36 repeater length: 30
1422   987584 ATTTCAATCCCATTTTGGTCTGATTTTAAC CAGGCTTAGTGTGGGTTTTATTGAATCTGTACTTA spacer 

length: 35 repeater length: 30
1423   987650 ATTTCAATCCCATTTTGGTCTGATTTTAAC AGGTGAGAAAAAATGAAAGGAAAAGAAGTTGAGAA spacer 

length: 35 repeater length: 30
1424   987716 ATTTCAATCCCATTTTGGTCTGATTTTAAC TGGCTTGGCCAGGCTGGGGTCCAGGCCACCCTCATCG spacer 

length: 37 repeater length: 30
1425   987784 ATTTCAATCCCATTTTGGTCTGATTTTAAC ACTTATTTATCGATAAAGTTCTACTCACATGTTTAG spacer 

length: 36 repeater length: 30
1426   987851 ATTTCAATCCCATTTTGGTCTGATTTTAAC GGGGAGGACCTCATAAAATTTTTGGATTAAAATGT spacer 

length: 35 repeater length: 30
1427   987917 ATTTCAATCCCATTTTGGTCTGATTTTAAC TTTCCCTGAGATGATGTCCTTGATTGTGCTG spacer length: 

31 repeater length: 30
1428   987979 ATTTCAATCCCATTTTGGTCTGATTTTAAC ATATACATCATATATTAATAAAATAAAAAAAATCAAT spacer 

length: 37 repeater length: 30
1429   988047 ATTTCAATCCCATTTTGGTCTGATTTTAAC GAGTTCATTGTACTCATTGATCGTCTCTTCATCCC spacer 

length: 35 repeater length: 30
1430   988113 ATTTCAATCCCATTTTGGTCTGATTTTAAC TGGATTATTGGGACTTACATGCGACAGATTTTTAT spacer 

length: 35 repeater length: 30
1431   988179 ATTTCAATCCCATTTTGGTCTGATTTTAAC GGATCTGAAAATAAAGAAAGCTTCAAATCAAAAAAT spacer 

length: 36 repeater length: 30
1432   988246 ATTTCAATCCCATTTTGGTCTGATTTTAAC CTTCTAGCAAGAGACATTGACGATATACACAAGTA spacer 

length: 35 repeater length: 30
1433   988312 ATTTCAATCCCATTTTGGTCTGATTTTAAC CGGGGAGAGTCTGACATTCTTGAAGTAGAACCTCCC spacer 

length: 36 repeater length: 30
1434   988379 ATTTCAATCCCATTTTGGTCTGATTTTAAC TCACACTGTACCCGAACTTCTCCGCGACTTTCTTT spacer 

length: 35 repeater length: 30
1435   988445 ATTTCAATCCCATTTTGGTCTGATTTTAAC AGAGGTTATGAAATCAGTAATAGCCTCAAGGAGTAA spacer 

length: 36 repeater length: 30
1436   988512 ATTTCAATCCCATTTTGGTCTGATTTTAAC TAAAAGTAACCTATAACAATTACCTATGGCTCATA spacer 

length: 35 repeater length: 30
1437   988578 ATTTCAATCCCATTTTGGTCTGATTTTAAC CCTCAGTAATGTAATAATCGATATAGCAAGTTGCGAT spacer 

length: 37 repeater length: 30
1438   988646 ATTTCAATCCCATTTTGGTCTGATTTTAAC ACGTAACAGTATATACTGTCCAAAATGTGCCGCAGA spacer 

length: 36 repeater length: 30
1439   988713 ATTTCAATCCCATTTTGGTCTGATTTTAAC CTATAGGGTCATCCTCGAGGACAGCGCCCGCTT spacer 

length: 33 repeater length: 30
1440   988777 ATTTCAATCCCATTTTGGTCTGATTTTAAC GGCTCGGCCAGGCAGGGGTGGAAATGGAACTCGTC spacer 

length: 35 repeater length: 30
1441   988843 ATTTCAATCCCATTTTGGTCTGATTTTAAC TATGACGCCCTCAAAGTCTTTTTCCCGTGCGGCCTC spacer 

length: 36 repeater length: 30



1442   988910 ATTTCAATCCCATTTTGGTCTGATTTTAAC CATGTCATGACCCGTGCCATGATCCGCCGATCAAA spacer 
length: 35 repeater length: 30

1443   988976 ATTTCAATCCCATTTTGGTCTGATTTTAAC TCGAATGCCTATTAAGCCTGTATTCAGCATTAGAAG spacer 
length: 36 repeater length: 30

1444   989043 ATTTCAATCCCATTTTGGTCTGATTTTAAC AGGCCTGGTTCATGGTCGAGGGTCTCCTTGCTTA spacer 
length: 34 repeater length: 30

1445   989108 ATTTCAATCCCATTTTGGTCTGATTTTAAC TGTTCACTATTTGGGTCATTTATGGGTACTATTTT spacer 
length: 35 repeater length: 30

1446   989174 ATTTCAATCCCATTTTGGTCTGATTTTAAC TATGAGGGCTGTGCATGCACGGATCAGCAAGGAAACA spacer 
length: 37 repeater length: 30

1447   989242 ATTTCAATCCCATTTTGGTCTGATTTTAAC TCAGATTCTTTCTGACAATAATATGAGGTGATATAA spacer 
length: 36 repeater length: 30

1448   989309 ATTTCAATCCCATTTTGGTCTGATTTTAAC CATATAACGAAATTAAGTCAAATTCGTTTCATTAG spacer 
length: 35 repeater length: 30

1449   989375 ATTTCAATCCCATTTTGGTCTGATTTTAAC TCAGGTTGAGGTTTCAGGTTGAGGTTTCAGGTT spacer 
length: 33 repeater length: 30

1450   989439 ATTTCAATCCCATTTTGGTCTGATTTTAAC GGATGATCGGGGTGGGTATGTTCATGCATGGAAAT spacer 
length: 35 repeater length: 30

1451   989505 ATTTCAATCCCATTTTGGTCTGATTTTAAC TGAATACCTGTTCCTCTTCGTATTCCTCATCGCAA spacer 
length: 35 repeater length: 30

1452   989571 ATTTCAATCCCATTTTGGTCTGATTTTAAC CCTTTTTACTCTGTTTAGCCCTTTTTACTGCACAA spacer 
length: 35 repeater length: 30

1453   989637 ATTTCAATCCCATTTTGGTCTGATTTTAAC TTACTTTTATAAATAATATCTGAACTTTTTCACCT spacer 
length: 35 repeater length: 30

1454   989703 ATTTCAATCCCATTTTGGTCTGATTTTAAC AAGGCGGTTAAGCACACTCAACGCTCTGATTGAGTG spacer 
length: 36 repeater length: 30

1455   989770 ATTTCAATCCCATTTTGGTCTGATTTTAAC TCACAGTCAGCTCCACTGAGTCCATGCTTAGAGCCT spacer 
length: 36 repeater length: 30

1456   989837 ATTTCAATCCCATTTTGGTCTGATTTTAAC TTAATTCCAATATGGGCCGATATCTGCCCTCTTT spacer 
length: 34 repeater length: 30

1457   989902 ATTTCAATCCCATTTTGGTCTGATTTTAAC CCGGAACACCAGGTCCTGGGCTTGTGGGTTCTGCTC spacer 
length: 36 repeater length: 30

1458   989969 ATTTCAATCCCATTTTGGTCTGATTTTAAC CATCTGTTTCACCTCTTCTTTTTTTCTTTGT spacer length: 
31 repeater length: 30

1459   990031 ATTTCAATCCCATTTTGGTCTGATTTTAAC TTTATTAATTTAGTATTGGTTGTTTGGTTAATT spacer 
length: 33 repeater length: 30

1460   990095 ATTTCAATCCCATTTTGGTCTGATTTTAAC ATATATACCATATTGAACATTGATTTTAGCGTTTT spacer 
length: 35 repeater length: 30

1461   990161 ATTTCAATCCCATTTTGGTCTGATTTTAAC CCAGCAGAAACAGTAATAGTCAAATATTATAAGCAC spacer 
length: 36 repeater length: 30

1462   990228 ATTTCAATCCCATTTTGGTCTGATTTTAAC CTTGATAAGGGTAGTAAACGAACCCGATAGTGAATA spacer 
length: 36 repeater length: 30

1463   990295 ATTTCAATCCCATTTTGGTCTGATTTTAAC CCAAATAAAACGTTAATATCGATTTAATTCCAAT spacer 
length: 34 repeater length: 30

1464   990360 ATTTCAATCCCATTTTGGTCTGATTTTAAC CGTTTCAACTAATGAAACTGTCTTAAATTGCTTATT spacer 
length: 36 repeater length: 30

1465   990427 ATTTCAATCCCATTTTGGTCTGATTTTAAC TCGCAGAACATCATACACATCAGGTAGTCTATACAG spacer 
length: 36 repeater length: 30

1466   990494 ATTTCAATCCCATTTTGGTCTGATTTTAAC TGATGGTTTTGATGTTTTGTGTAAAATTCGTGA spacer 
length: 33 repeater length: 30

1467   990558 ATTTCAATCCCATTTTGGTCTGATTTTAAC GAAGTCACACTGAATACGAAGAAATACAAGACACAG spacer 
length: 36 repeater length: 30

1468   990625 ATTTCAATCCCATTTTGGTCTGATTTTAAC CCGGTCCTTGACGGGAAAATCTACAGGGCCACAATA spacer 
length: 36 repeater length: 30

1469   990692 ATTTCAATCCCATTTTGGTCTGATTTTAAC ACACAGTACAATTATTCGGAATAATACACGCACAAT spacer 
length: 36 repeater length: 30

1470   990759 ATTTCAATCCCATTTTGGTCTGATTTTAAC ATGAACATGCAGATAAAAGATGATATAATAGAAAAA spacer 
length: 36 repeater length: 30

1471   990826 ATTTCAATCCCATTTTGGTCTGATTTTAAC AAGTATTTTTCTGAATTCACGGATTGCTTCG spacer length: 
31 repeater length: 30

1472   990888 ATTTCAATCCCATTTTGGTCTGATTTTAAC TATAATCGAATATTGTTGCGTATTGTGTTGTGTTTT spacer 
length: 36 repeater length: 30

1473   990955 ATTTCAATCCCATTTTGGTCTGATTTTAAC AGGTTCTTGTGGGTTATTGTTGTCCTAGTCCAGTTTACA spacer 
length: 39 repeater length: 30

1474   991025 ATTTCAATCCCATTTTGGTCTGATTTTAAC CTAAAGTTTCTCTGTAGTCCACATCCCCTTTTTTC spacer 
length: 35 repeater length: 30

1475   991091 ATTTCAATCCCATTTTGGTCTGATTTTAAC TGAGGTGACAAGTATCAGGTTCTCACAGTGTTTCAT spacer 
length: 36 repeater length: 30

1476   991158 ATTTCAATCCCATTTTGGTCTGATTTTAAC ACCGATGGTACCTCAGGATACTATTCCCACCACTCAC spacer 
length: 37 repeater length: 30

1477   991226 ATTTCAATCCCATTTTGGTCTGATTTTAAC TTGAAGACTCATACTACTTAGACAGTTTTGAATTC spacer 



length: 35 repeater length: 30
1478   991292 ATTTCAATCCCATTTTGGTCTGATTTTAAC ATCGAGGAATTCTATTTTATCCTCACCAGGATAGCG spacer 

length: 36 repeater length: 30
1479   991359 ATTTCAATCCCATTTTGGTCTGATTTTAAC ATGTTTTCCGTTATACTATAGTGCGTTTTGGTATT spacer 

length: 35 repeater length: 30
1480   991425 ATTTCAATCCCATTTTGGTCTGATTTTAAC CCATACCACACATTTGGATTGTAGGTGGTTGATGTT spacer 

length: 36 repeater length: 30
1481   991492 ATTTCAATCCCATTTTGGTCTGATTTTAAC TAGCGGTTAATGTCGTCGATGTCCCTTGTTAT spacer 

length: 32 repeater length: 30
1482   991555 ATTTCAATCCCATTTTGGTCTGATTTTAAC TCTTGGTAGCTTCCACTGTACTTTCCTGATCC
1483   
1484   
1485   crispr 3
1486   1472442 GTTAAAATCAGACCAAAATGGGATTGAAAT GGTGAAAATACTAACACCCGTAGAAGCCCTTGAAG spacer 

length: 35 repeater length: 30
1487   1472508 GTTAAAATCAGACCAAAATGGGATTGAAAT ATTACAATCGTAAGCATTATGGTGAATCGGCTTG spacer 

length: 34 repeater length: 30
1488   1472573 GTTAAAATCAGACCAAAATGGGATTGAAAT TGAAAACTACGGAATGGTATAAGAATGGTGAGAGA spacer 

length: 35 repeater length: 30
1489   1472639 GTTAAAATCAGACCAAAATGGGATTGAAAT GTAAATGCGAACTATTACTATAATAATAACCTTTA spacer 

length: 35 repeater length: 30
1490   1472705 GTTAAAATCAGACCAAAATGGGATTGAAAT ATATTTACAATTCTAATTTGATTTTTATTTCCCATGAA spacer 

length: 38 repeater length: 30
1491   1472774 GTTAAAATCAGACCAAAATGGGATTGAAAT ACTGGAGGAGATGGAAAAGTGCAGCACGAGTGACAT spacer 

length: 36 repeater length: 30
1492   1472841 GTTAAAATCAGACCAAAATGGGATTGAAAT ATGGAGGTGAAAGGAATGGTAGTGAATGAAAAAATG spacer 

length: 36 repeater length: 30
1493   1472908 GTTAAAATCAGACCAAAATGGGATTGAAAT GAAGCAATGAGCTACGCAGTAGGGTGAGAGAGCAG spacer 

length: 35 repeater length: 30
1494   1472974 GTTAAAATCAGACCAAAATGGGATTGAAAT TTATCGTGAAATACTTATTCTTAATCGGTTTTAGG spacer 

length: 35 repeater length: 30
1495   1473040 GTTAAAATCAGACCAAAATGGGATTGAAAT TTTATATATAATTTTAACATATCCACAAAATAGTACCTA 

spacer length: 39 repeater length: 30
1496   1473110 GTTAAAATCAGACCAAAATGGGATTGAAAT TTACAAACATCTCTATGGTTTCCAGTGCCATGACG spacer 

length: 35 repeater length: 30
1497   1473176 GTTAAAATCAGACCAAAATGGGATTGAAAT TAAAGCTTCATTTGATTTACCGTCCATTACAAACA spacer 

length: 35 repeater length: 30
1498   1473242 GTTAAAATCAGACCAAAATGGGATTGAAAT CCAGGAGAGCATCAATGACATGACCAACCGCCTCAA spacer 

length: 36 repeater length: 30
1499   1473309 GTTAAAATCAGACCAAAATGGGATTGAAAT TTATGCTCTTAGGAGCATAGCGACGTAGTCATACA spacer 

length: 35 repeater length: 30
1500   1473375 GTTAAAATCAGACCAAAATGGGATTGAAAT TTATAAAACCAAGAATGGAAGTAATGAATAGGCCAT spacer 

length: 36 repeater length: 30
1501   1473442 GTTAAAATCAGACCAAAATGGGATTGAAAT TGGGATGTCCTCGATAGGCTGCGAGAGAGCGCAG spacer 

length: 34 repeater length: 30
1502   1473507 GTTAAAATCAGACCAAAATGGGATTGAAAT AAAGGGTGGCGGAGAGTCGGTAGAAACGATGTGCAATG spacer 

length: 38 repeater length: 30
1503   1473576 GTTAAAATCAGACCAAAATGGGATTGAAAT ATCAAGCAAATGGTGATCATTATTTCCAGTACTCTT spacer 

length: 36 repeater length: 30
1504   1473643 GTTAAAATCAGACCAAAATGGGATTGAAAT TTTATTTGGACTGGTTTGCCGTCGAGGAAGAATT spacer 

length: 34 repeater length: 30
1505   1473708 GTTAAAATCAGACCAAAATGGGATTGAAAT TATTGGTCTCTGTCTCATCCACCGTAACGGT spacer 

length: 31 repeater length: 30
1506   1473770 GTTAAAATCAGACCAAAATGGGATTGAAAT TTTTTTATTACCCAATATTTTTCTTCAATTCTTTCC spacer 

length: 36 repeater length: 30
1507   1473837 GTTAAAATCAGACCAAAATGGGATTGAAAT TGGACTGATTTAAGCCCAATGGGGGCTCTCAGGGCG spacer 

length: 36 repeater length: 30
1508   1473904 GTTAAAATCAGACCAAAATGGGATTGAAAT ACTGGAAAAAAAGAGTACACCACAATCTACACGTAAT spacer 

length: 37 repeater length: 30
1509   1473972 GTTAAAATCAGACCAAAATGGGATTGAAAT GAATGCGAGGAGGCTTAAAGCCACATTCAAG spacer 

length: 31 repeater length: 30
1510   1474034 GTTAAAATCAGACCAAAATGGGATTGAAAT TATTGGTCTCTGTCTCATCCACCGTAACGGT spacer 

length: 31 repeater length: 30
1511   1474096 GTTAAAATCAGACCAAAATGGGATTGAAAT TTTTTTATTACCCAATATTTTTCTTCAATTCTTTCC spacer 

length: 36 repeater length: 30
1512   1474163 GTTAAAATCAGACCAAAATGGGATTGAAAT GCTCAATAAGGGTCGACGTGGCCCCGGAGGCCACG spacer 

length: 35 repeater length: 30
1513   1474229 GTTAAAATCAGACCAAAATGGGATTGAAAT TACTGTGCGATCCACAGCTGACAGTGTAATTAAA spacer 

length: 34 repeater length: 30
1514   1474294 GTTAAAATCAGACCAAAATGGGATTGAAAT TGGACTGATTTAAGCCCAATGGGGGCTCTCAGGGCG spacer 

length: 36 repeater length: 30



1515   1474361 GTTAAAATCAGACCAAAATGGGATTGAAAT ACTGGAAAAAAAGAGTACACCACAATCTACACGTAAT spacer 
length: 37 repeater length: 30

1516   1474429 GTTAAAATCAGACCAAAATGGGATTGAAAT GAATGCGAGGAGGCTTAAAGCCACATTCAAG spacer 
length: 31 repeater length: 30

1517   1474491 GTTAAAATCAGACCAAAATGGGATTGAAAT TGAAGCACTGTGTTGGCTCAATGCTGTCTAAGTGCT spacer 
length: 36 repeater length: 30

1518   1474558 GTTAAAATCAGACCAAAATGGGATTGAAAT GGGAATACCTGAAGAAGATAAACGCATAGAGTTTGCCG spacer 
length: 38 repeater length: 30

1519   1474627 GTTAAAATCAGACCAAAATGGGATTGAAAT GCTAGTTCATGGCAGATGAGTTCAGCGAGACCATA spacer 
length: 35 repeater length: 30

1520   1474693 GTTAAAATCAGACCAAAATGGGATTGAAAT TAGATCACGCCCCCAAGCCACCTTAACCCGTCCG spacer 
length: 34 repeater length: 30

1521   1474758 GTTAAAATCAGACCAAAATGGGATTGAAAT GTACATTTCGGTGGCGATTTTTTTCATTTCACCACCG spacer 
length: 37 repeater length: 30

1522   1474826 GTTAAAATCAGACCAAAATGGGATTGAAAT ATCCGAAACATCTCAGTAGCGATTTTTTTCATTTCG spacer 
length: 36 repeater length: 30

1523   1474893 GTTAAAATCAGACCAAAATGGGATTGAAAT GAGTATGGAAATAGCTATGGATGGTGGTTTTCAATTG spacer 
length: 37 repeater length: 30

1524   1474961 GTTAAAATCAGACCAAAATGGGATTGAAAT TGGCGATCGTAAGGGCCCTTAACCTGCGACTG spacer 
length: 32 repeater length: 30

1525   1475024 GTTAAAATCAGACCAAAATGGGATTGAAAT TAGGAGGGAGGAGTGATCCTCCCCTTTCTTTCTC spacer 
length: 34 repeater length: 30

1526   1475089 GTTAAAATCAGACCAAAATGGGATTGAAAT TTCTATCACCTCTTATTTTTCTCTCTGGAGCCG spacer 
length: 33 repeater length: 30

1527   1475153 GTTAAAATCAGACCAAAATGGGATTGAAAT CTATTTTTTCTTTGTCCTCTGTGGTTCTTTTGGATT spacer 
length: 36 repeater length: 30

1528   1475220 GTTAAAATCAGACCAAAATGGGATTGAAAT TTCTATTTTTCTTTTCTTTCTTTTGTCTTTCTTTCTA spacer 
length: 37 repeater length: 30

1529   1475288 GTTAAAATCAGACCAAAATGGGATTGAAAT AAAATAACACTATCTAAATCATCAAAATCATTT spacer 
length: 33 repeater length: 30

1530   1475352 GTTAAAATCAGACCAAAATGGGATTGAAAT TTGAGGATTTCATATGCTTCAAAGGGGCTTTTTCCT spacer 
length: 36 repeater length: 30

1531   1475419 GTTAAAATCAGACCAAAATGGGATTGAAAT GGACACGCGTATAGCCTGAAGACGACCCTCAGCA spacer 
length: 34 repeater length: 30

1532   1475484 GTTAAAATCAGACCAAAATGGGATTGAAAT CTTGGTAGCTTCCACTGTACTTTCCTGATCCCTC
1533   
1534   
1535   GCA_000008665.1_ASM866v1_genomic.fna(findCrispr):
1536   START       REPEAT                           

SPACER                                             
1537   crispr 1
1538   398369 CTTTCAATCCCATTTTGGTCTGATTTCAAC 

TTACTGTGTTCCGAGCTTTCAGAGGCAGGCCAAGAGCTCTTTTAATCCCATTTTGGTCTGATTTCAACCTTCATGTGCTCTCAACC
AGTAGTATATTGTCCTAACT spacer length: 106 repeater length: 30

1539   398506 CTTTCAATCCCATTTTGGTCTGATTTCAAC AGGCCCGGAATCAACAGGAACACCTGATACACGAAT spacer 
length: 36 repeater length: 30

1540   398573 CTTTCAATCCCATTTTGGTCTGATTTCAAC ATGCGGAATTAACAGCATTATCAGGAAAGCGATTATG spacer 
length: 37 repeater length: 30

1541   398641 CTTTCAATCCCATTTTGGTCTGATTTCAAC GGGGGGAGGATGAGAGCTCTGTTTGCCGTTCTGGTG spacer 
length: 36 repeater length: 30

1542   398708 CTTTCAATCCCATTTTGGTCTGATTTCAAC TTTCTGGCATGGGGAGTTAGCAGGAACGTGGCAGGCT spacer 
length: 37 repeater length: 30

1543   398776 CTTTCAATCCCATTTTGGTCTGATTTCAAC GTTAAGCTCTCGGTCGGGCTCTTTGCTCGGTAGAAC spacer 
length: 36 repeater length: 30

1544   398843 CTTTCAATCCCATTTTGGTCTGATTTCAAC GACTGTAATCTCAACTCCTCCGCCATCTTCTGAAACT spacer 
length: 37 repeater length: 30

1545   398911 CTTTCAATCCCATTTTGGTCTGATTTCAAC CACATTGACGTGGCGGATTAAGCGCTTGTGGAAAGTGTTT 
spacer length: 40 repeater length: 30

1546   398982 CTTTCAATCCCATTTTGGTCTGATTTCAAC GATGAAGCCATATTTGTCGCATTATTCCACGACGT spacer 
length: 35 repeater length: 30

1547   399048 CTTTCAATCCCATTTTGGTCTGATTTCAAC CTTCTCAACTATCGGTTGTTTGACATTTGTATCCTTT spacer 
length: 37 repeater length: 30

1548   399116 CTTTCAATCCCATTTTGGTCTGATTTCAAC GAAGTTCCACATTCCCGTGACTTTCAAGAAGATTAT spacer 
length: 36 repeater length: 30

1549   399183 CTTTCAATCCCATTTTGGTCTGATTTCAAC ACAATCTGATCGAACAGATTACCAGTCAAAGCAACTC spacer 
length: 37 repeater length: 30

1550   399251 CTTTCAATCCCATTTTGGTCTGATTTCAAC TTGCTGAGCTCAGAGGCTTTACCGCTAACACTCGCCTTAAC 
spacer length: 41 repeater length: 30

1551   399323 CTTTCAATCCCATTTTGGTCTGATTTCAAC TTGTCAGTTCTCTTCTGATCGATTCGGCCAGAGTGGTATAT 
spacer length: 41 repeater length: 30

1552   399395 CTTTCAATCCCATTTTGGTCTGATTTCAAC CTGAGTCTGCTTACTCCAAGATTTATGTCTCTGTATGTC spacer 



length: 39 repeater length: 30
1553   399465 CTTTCAATCCCATTTTGGTCTGATTTCAAC CCGGCAAAACAAGATACCACGATTTCTTCCCATGCC spacer 

length: 36 repeater length: 30
1554   399532 CTTTCAATCCCATTTTGGTCTGATTTCAAC CTCCGACTATCACCCAGTCAAACCCCTCGAAGTCCG spacer 

length: 36 repeater length: 30
1555   399599 CTTTCAATCCCATTTTGGTCTGATTTCAAC AGGTGCCTTGTAACCTTTCTATTTTTTGATTGCTC spacer 

length: 35 repeater length: 30
1556   399665 CTTTCAATCCCATTTTGGTCTGATTTCAAC TACCGAGCTGCTCAGCGTTGGGATGGAGTATTTCAC spacer 

length: 36 repeater length: 30
1557   399732 CTTTCAATCCCATTTTGGTCTGATTTCAAC CTGCGGGGGAGCAGCCCATCGCCGAATACGACAA spacer 

length: 34 repeater length: 30
1558   399797 CTTTCAATCCCATTTTGGTCTGATTTCAAC TACTCCCCTGAAACCTCCTCAGAGCCTTCGTGTCC spacer 

length: 35 repeater length: 30
1559   399863 CTTTCAATCCCATTTTGGTCTGATTTCAAC CGTTCGGCGTCGTAGAGGAAGAGAAGAGGGAGTCCAG spacer 

length: 37 repeater length: 30
1560   399931 CTTTCAATCCCATTTTGGTCTGATTTCAAC GAGGCGTTCATCAAGGAGGCTTACCGAGTTCTAAAAAAAG 

spacer length: 40 repeater length: 30
1561   400002 CTTTCAATCCCATTTTGGTCTGATTTCAAC AGTCGTTTTGAAAACCACCGAGCCGTCAGCGGTTGCGACC 

spacer length: 40 repeater length: 30
1562   400073 CTTTCAATCCCATTTTGGTCTGATTTCAAC TAAGATCCTGAAGCCAGATCCAGACCTCAAAGAAGG spacer 

length: 36 repeater length: 30
1563   400140 CTTTCAATCCCATTTTGGTCTGATTTCAAC CAATCTCGTCGTCAGCAATCGAGATATTAGCAGTTCCCG spacer 

length: 39 repeater length: 30
1564   400210 CTTTCAATCCCATTTTGGTCTGATTTCAAC TATTTAGCCCTCTTAACGACCCGTTCTTCGCTGTTTA spacer 

length: 37 repeater length: 30
1565   400278 CTTTCAATCCCATTTTGGTCTGATTTCAAC TTTAAGAACCTTGAATGTCTTACCTGCTGGAAGTCTAAAC 

spacer length: 40 repeater length: 30
1566   400349 CTTTCAATCCCATTTTGGTCTGATTTCAAC TCAGCCACGTCGTTGAACCGATGCTCGCAGACTTCAACGGCTC 

spacer length: 43 repeater length: 30
1567   400423 CTTTCAATCCCATTTTGGTCTGATTTCAAC TCCGTAACTATGCTATTGTTCTCAAGCAAATTATAC spacer 

length: 36 repeater length: 30
1568   400490 CTTTCAATCCCATTTTGGTCTGATTTCAAC CAGGAGGAATGATATGTTTATTGGACAAAGACAGG spacer 

length: 35 repeater length: 30
1569   400556 CTTTCAATCCCATTTTGGTCTGATTTCAAC ATCGCCAATTGCCTCAACACTCACTTTGCCATAGCAATACA 

spacer length: 41 repeater length: 30
1570   400628 CTTTCAATCCCATTTTGGTCTGATTTCAAC TTCGGGGGATTTGATGAGTTGCTTCTCCTCTTGCCCT spacer 

length: 37 repeater length: 30
1571   400696 CTTTCAATCCCATTTTGGTCTGATTTCAAC TCCCCTCTGGAGTTCGTGAGGTATGCCTCCTTTA spacer 

length: 34 repeater length: 30
1572   400761 CTTTCAATCCCATTTTGGTCTGATTTCAAC GGCCGAGCTGAAGCTGCTCTATGTCGGAGAGTTCC spacer 

length: 35 repeater length: 30
1573   400827 CTTTCAATCCCATTTTGGTCTGATTTCAAC TAACGAATCTCAAAGCCCTCGCATTGGAAAGGGTC spacer 

length: 35 repeater length: 30
1574   400893 CTTTCAATCCCATTTTGGTCTGATTTCAAC CAAGTACAGACTCTCGAAGCCGCCCGTAAAATCGC spacer 

length: 35 repeater length: 30
1575   400959 CTTTCAATCCCATTTTGGTCTGATTTCAAC AAACCCCCCTCTTGGTGGAGTTGGCAAAGATTATGT spacer 

length: 36 repeater length: 30
1576   401026 CTTTCAATCCCATTTTGGTCTGATTTCAAC TCACGACGCTCCCTAACGGTAAGGCAATAGTTAAAA spacer 

length: 36 repeater length: 30
1577   401093 CTTTCAATCCCATTTTGGTCTGATTTCAAC TAGGGCAACAGTTGTTCGATCTCCTCTCTCGTTAA spacer 

length: 35 repeater length: 30
1578   401159 CTTTCAATCCCATTTTGGTCTGATTTCAAC TGTTCAATCAAGTCAAAACGTATTACTCTCAAAGC spacer 

length: 35 repeater length: 30
1579   401225 CTTTCAATCCCATTTTGGTCTGATTTCAAC CATTAACAGCTCTCAGAACGATTTGGGACAGAACAA spacer 

length: 36 repeater length: 30
1580   401292 CTTTCAATCCCATTTTGGTCTGATTTCAAC TTGAACTCCACCTCTGGCAACAGCGGCTGCTATTACT spacer 

length: 37 repeater length: 30
1581   401360 CTTTCAATCCCATTTTGGTCTGATTTCAAC CCTTGATCGAGGGAGAGAAGAACCCTCGAGTCGTCGT spacer 

length: 37 repeater length: 30
1582   401428 CTTTCAATCCCATTTTGGTCTGATTTCAAC TCAAAAACGTTTTGGAGAGTAGTTCTCGCACTTGCT spacer 

length: 36 repeater length: 30
1583   401495 CTTTCAATCCCATTTTGGTCTGATTTCAAC CGCCTTGCTGAAAGCTCTAAGCACCACTTCGGCAA spacer 

length: 35 repeater length: 30
1584   401561 CTTTCAATCCCATTTTGGTCTGATTTCAAC AGCAAGTCTTCGATTTCGCCTGCGACTTGTTCAAC
1585   
1586   
1587   crispr 2
1588   148 GTTGAAATCAGACCAAAATGGGATTGAAAG AGCCTTTCAGCCCTAGTGTGAGTGTCAGGTTTACTCT spacer 

length: 37 repeater length: 30
1589   216 GTTGAAATCAGACCAAAATGGGATTGAAAG GTTTGTTAAGGGCTTTGATTTGCTCCTCGGTGGCTCT spacer 

length: 37 repeater length: 30



1590   284 GTTGAAATCAGACCAAAATGGGATTGAAAG TAAAGCAGTTCACCCCTGTTACTGGTTTAACTGCCT spacer 
length: 36 repeater length: 30

1591   351 GTTGAAATCAGACCAAAATGGGATTGAAAG GTATTTGAATCAATGAAAAGAAATCTTACCTCGT spacer length: 
34 repeater length: 30

1592   416 GTTGAAATCAGACCAAAATGGGATTGAAAG AGTCTTCTGGATGGGTCACAAGGGAGACATCGAGG spacer 
length: 35 repeater length: 30

1593   482 GTTGAAATCAGACCAAAATGGGATTGAAAG TCAGCAAGGTTACGTCGGAGATCCTCGAAGAGGGTATC spacer 
length: 38 repeater length: 30

1594   551 GTTGAAATCAGACCAAAATGGGATTGAAAG CGAGGATTGCTGCCAAAGAGAGCGCCTCGTTCTTC spacer 
length: 35 repeater length: 30

1595   617 GTTGAAATCAGACCAAAATGGGATTGAAAG AAAGTGAACATGCTTAAAGAAATGCTGACAGAAATTG spacer 
length: 37 repeater length: 30

1596   685 GTTGAAATCAGACCAAAATGGGATTGAAAG AGCGAGGAAGAGCTTGACGAATTCTTCAAAAGCGG spacer 
length: 35 repeater length: 30

1597   751 GTTGAAATCAGACCAAAATGGGATTGAAAG TTGCATTTACATCGGCAGAATTGGTCTCGTCGGAAGGCA spacer 
length: 39 repeater length: 30

1598   821 GTTGAAATCAGACCAAAATGGGATTGAAAG CGGTTCTCTTACGTACTCATGCGAGAAGTGAGACTCGCGTT spacer 
length: 41 repeater length: 30

1599   893 GTTGAAATCAGACCAAAATGGGATTGAAAG AGCAAGTCGTGAAACTGAGCAGTCAAAACAGATCGTT spacer 
length: 37 repeater length: 30

1600   961 GTTGAAATCAGACCAAAATGGGATTGAAAG TTTTCCCATACAATTACGACTTCGCCGGAAAAAA spacer length: 
34 repeater length: 30

1601   1026 GTTGAAATCAGACCAAAATGGGATTGAAAG AGCGAGTTCGACCACGTCGTAGGTCTGCTGTCGGCA spacer 
length: 36 repeater length: 30

1602   1093 GTTGAAATCAGACCAAAATGGGATTGAAAG TGTTTGAAGTAGTTGAATACACCGTTGTGCTGTTTGT spacer 
length: 37 repeater length: 30

1603   1161 GTTGAAATCAGACCAAAATGGGATTGAAAG AGAGGGAGTATTAGGGCCATACTGGCCGGAGTTGTGGT spacer 
length: 38 repeater length: 30

1604   1230 GTTGAAATCAGACCAAAATGGGATTGAAAG ATTCCAAATTGCGGAAAAAGATTCGAGGGCAGTTACTTCC spacer 
length: 40 repeater length: 30

1605   1301 GTTGAAATCAGACCAAAATGGGATTGAAAG ACGTCGTTTATTGCCGTAACGCTAACACCATACTCAAG spacer 
length: 38 repeater length: 30

1606   1370 GTTGAAATCAGACCAAAATGGGATTGAAAG AAAGCCGTCCAGCGATTGTTTTCATCCGCACCGATAATA spacer 
length: 39 repeater length: 30

1607   1440 GTTGAAATCAGACCAAAATGGGATTGAAAG GGTTTAGACTTCCAGCAGGTAAGACATTCAAGGTT spacer 
length: 35 repeater length: 30

1608   1506 GTTGAAATCAGACCAAAATGGGATTGAAAG GAGGTAATAGCTGCGAGGGTCAAGCAGGTTTACGAGA spacer 
length: 37 repeater length: 30

1609   1574 GTTGAAATCAGACCAAAATGGGATTGAAAG GAGCAATATTAGAAGAACTCATGGCCACTGGCGACTTC spacer 
length: 38 repeater length: 30

1610   1643 GTTGAAATCAGACCAAAATGGGATTGAAAG TTACATATCCATTCACAGCACCTATGGCTGCCATCAAAA spacer 
length: 39 repeater length: 30

1611   1713 GTTGAAATCAGACCAAAATGGGATTGAAAG CTTCACAACCAGCCTGACCTCAATCTCTCCTCTCTCTTCG spacer 
length: 40 repeater length: 30

1612   1784 GTTGAAATCAGACCAAAATGGGATTGAAAG CATGGACATTCAGGCACAGCCAGAGCAAAAGACCTT spacer 
length: 36 repeater length: 30

1613   1851 GTTGAAATCAGACCAAAATGGGATTGAAAG TTCGTTAAGCTTTTCTCTAATTAGATTAACCGTTTTCGT spacer 
length: 39 repeater length: 30

1614   1921 GTTGAAATCAGACCAAAATGGGATTGAAAG TTTGATGTGAAAACCGCCCCTAAGCTTCCCGTTCG spacer 
length: 35 repeater length: 30

1615   1987 GTTGAAATCAGACCAAAATGGGATTGAAAG ATCCTCACCGTCGGCGTGTCTTTCCCATTCAATTTCGG spacer 
length: 38 repeater length: 30

1616   2056 GTTGAAATCAGACCAAAATGGGATTGAAAG CATCAGCTTATGCATGTAATAAGCGAAGCTACATAACTGCA spacer 
length: 41 repeater length: 30

1617   2128 GTTGAAATCAGACCAAAATGGGATTGAAAG ATCTATGTAGAGAAGGTATCCGATTTCATAGACTGGAG spacer 
length: 38 repeater length: 30

1618   2197 GTTGAAATCAGACCAAAATGGGATTGAAAG TATTTTTTTAAAAAAATATATAAAAAAGGAGGTGATG spacer 
length: 37 repeater length: 30

1619   2265 GTTGAAATCAGACCAAAATGGGATTGAAAG CTGTTCATCCTGTTCGGAGTGTTGATTTACGCAATTCTC spacer 
length: 39 repeater length: 30

1620   2335 GTTGAAATCAGACCAAAATGGGATTGAAAG TCGCTCTCTTGGTAGGTTACTTTGTCTTTACGGAGGT spacer 
length: 37 repeater length: 30

1621   2403 GTTGAAATCAGACCAAAATGGGATTGAAAG CGGTTTCCTCGCTGATCCGACTCTTCAGCCATCGC spacer 
length: 35 repeater length: 30

1622   2469 GTTGAAATCAGACCAAAATGGGATTGAAAG TAAGCGTCGCTGGGCGTCGCTCGGTGGTGGAACGGGTT spacer 
length: 38 repeater length: 30

1623   2538 GTTGAAATCAGACCAAAATGGGATTGAAAG GCCAGGATAATTGAGCGTGTTGTAGAGTCTGCCGCTG spacer 
length: 37 repeater length: 30

1624   2606 GTTGAAATCAGACCAAAATGGGATTGAAAG ATTTCTGGTCGTGTTTACAAACTTAACGAACGCTACG spacer 
length: 37 repeater length: 30

1625   2674 GTTGAAATCAGACCAAAATGGGATTGAAAG CCAGCATTGTTCCAGCCGCAGCCAAACCGAGAAGG spacer 



length: 35 repeater length: 30
1626   2740 GTTGAAATCAGACCAAAATGGGATTGAAAG GCCGTTTTTCAGCCTCTTTGCCTTCATCCAGCATT spacer 

length: 35 repeater length: 30
1627   2806 GTTGAAATCAGACCAAAATGGGATTGAAAG CCTCCTTTGGGTGGAGTTCCAATCAGGAACGTGATTG spacer 

length: 37 repeater length: 30
1628   2874 GTTGAAATCAGACCAAAATGGGATTGAAAG AAAGAATGACCGAACACCTTAACCTCTCTATAACCCCA spacer 

length: 38 repeater length: 30
1629   2943 GTTGAAATCAGACCAAAATGGGATTGAAAG CTCTTCCCAACGTCACCCACAGATAACTATCTGGAGAT spacer 

length: 38 repeater length: 30
1630   3012 GTTGAAATCAGACCAAAATGGGATTGAAAG GTAACCATAACCTACAAGTGCGGAGTGCCCTTGC spacer 

length: 34 repeater length: 30
1631   3077 GTTGAAATCAGACCAAAATGGGATTGAAAG TACTGCTCCCAGCACAAGGCAGCGCAGGCGTCGTGGTCTT spacer 

length: 40 repeater length: 30
1632   3148 GTTGAAATCAGACCAAAATGGGATTGAAAG CCTACGGCCGCAAATCGGACAGAGCTTATCCATCCT spacer 

length: 36 repeater length: 30
1633   3215 GTTGAAATCAGACCAAAATGGGATTGAAAG TTTGCATCTTCACCGGCATTGTCAGCTGCGAACTCTG spacer 

length: 37 repeater length: 30
1634   3283 GTTGAAATCAGACCAAAATGGGATTGAAAG ATAGCTCTCTGTAACTCACTTCTTCCCCATACCATGTTTCT spacer 

length: 41 repeater length: 30
1635   3355 GTTGAAATCAGACCAAAATGGGATTGAAAG AGCATCTTCGTCTTCTTTATCCTCTTCAGGAGCTCTA spacer 

length: 37 repeater length: 30
1636   3423 GTTGAAATCAGACCAAAATGGGATTGAAAG GAAGTTTGCGTTTGTTCCAGAAGTTTGTAGAGTGCC spacer 

length: 36 repeater length: 30
1637   3490 GTTGAAATCAGACCAAAATGGGATTGAAAG AATGCTAATCGGATTCTCTGGTCCATCTGCAAGTGGC spacer 

length: 37 repeater length: 30
1638   3558 GTTGAAATCAGACCAAAATGGGATTGAAAG TGCTTCATCTTTCTCCAACACTTCTACAATCTTGAC spacer 

length: 36 repeater length: 30
1639   3625 GTTGAAATCAGACCAAAATGGGATTGAAAG AAGACTACGACTCTTGGTAATCCATCGTTGCCTCTAAT spacer 

length: 38 repeater length: 30
1640   3694 GTTGAAATCAGACCAAAATGGGATTGAAAG GGAACCCCGTAACTGGCTGCCTTCACGGCTGCGATTACTGCTA 

spacer length: 43 repeater length: 30
1641   3768 GTTGAAATCAGACCAAAATGGGATTGAAAG ATCAAGAGCCCATGCCGTCAGAGAATGCGTTGAGGAG spacer 

length: 37 repeater length: 30
1642   3836 GTTGAAATCAGACCAAAATGGGATTGAAAG TCTGATTTTTCGGCAACAACAAACCTGAACTCAGAATTG spacer 

length: 39 repeater length: 30
1643   3906 GTTGAAATCAGACCAAAATGGGATTGAAAG CCTTATCTCATCCTCAGCACCATAAGGCATTTGACCCT spacer 

length: 38 repeater length: 30
1644   3975 GTTGAAATCAGACCAAAATGGGATTGAAAG CGAGACATTAACACAATTTATTGGGCATGTCCTGACG spacer 

length: 37 repeater length: 30
1645   4043 GTTGAAATCAGACCAAAATGGGATTGAAAG GCAGACGACGTACACTACTGGGGCGTTGTCAAGGAAC spacer 

length: 37 repeater length: 30
1646   4111 GTTGAAATCAGACCAAAATGGGATTGAAAG TAAGAACATCTCATAAACTTGTGTTGGACTCGGTAGCTCCCA 

spacer length: 42 repeater length: 30
1647   4184 GTTGAAATCAGACCAAAATGGGATTGAAAG TGGCGACTTTTGCATAGGTGGCAAGCGTGGCAAGAGGAAAAA
1648   
1649   
1650   crispr 3
1651   1690931 TAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG CTATTCTCCAAATAAAATTATATAACGCATTAACATCA 

spacer length: 38 repeater length: 36
1652   1691006 TAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG CAGGAGGGACCGGAAACACACGGTTGAAGGGGAACGC 

spacer length: 37 repeater length: 36
1653   1691080 TAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG TCTATAACTCCTATACGGTCAACATTGTAACCTGGGTT 

spacer length: 38 repeater length: 36
1654   1691155 TAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG TCTCGCTTGCCCTGATGAAATCGGATGGCTTTGCGTCCA 

spacer length: 39 repeater length: 36
1655   1691231 TAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG ATCTTTTGCACTTCCTCCTTAACCTTCTTAATCTCC 

spacer length: 36 repeater length: 36
1656   1691304 TAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG GCTCTGCAGGGCCAGGGTAAGACAATTGCTGACATAATT 

spacer length: 39 repeater length: 36
1657   1691380 TAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG 

CTTCAGGTAACCCCTGAACTAAGACCTACTCGGACAGGATTAAGCTGCCGTATTCCTGAAAATGGAGATTGAAAGCTTCAGGTAAC
CCCTGCACAATTTCGGCCTTTTTCT spacer length: 111 repeater length: 36

1658   1691528 TAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG GTCTAACAGGCACAGGAGAACACATTGCACCCTTGCAA 
spacer length: 38 repeater length: 36

1659   1691603 TAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG CCTTCAATATCACTGTCCAGTTTCTTGAAGCACACTGGG 
spacer length: 39 repeater length: 36

1660   1691679 TAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG ATGTCAACATGTTCATGCCTGCTTCAAAGCCGGATTTGG 
spacer length: 39 repeater length: 36

1661   1691755 TAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG TTTGGACTATTTCGCCGCAATCTGCACAGACTACTTC 
spacer length: 37 repeater length: 36

1662   1691829 TAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG GTCTCGCTCAGGTCGGTTAAGGCATCGTTCATCTC 



spacer length: 35 repeater length: 36
1663   1691901 TAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG 

AACGTCGTGCTGAACTTAGGAATAGTGATGTCCAACTATCT spacer length: 41 repeater length: 36
1664   1691979 TAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG GAAATCGCTGTATTCATTTGGTTTTTTGAATTGGAAA 

spacer length: 37 repeater length: 36
1665   1692053 TAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG AAATCTACACCGTTTATTTTAACCGCCTTCATAACAA 

spacer length: 37 repeater length: 36
1666   1692127 TAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG CAAGCTGTTCTGGTGGCAACGATGCGAGTAAATTCT 

spacer length: 36 repeater length: 36
1667   1692200 TAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG ATATACTCCTTACCCCCTATCTTCTTGCTTGAAATTGC 

spacer length: 38 repeater length: 36
1668   1692275 TAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG TCATCCTCTCGTACAGCGTCCTCGTTGAAATGCCGAGA 

spacer length: 38 repeater length: 36
1669   1692350 TAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG TCCCTCTCCCCACTCTCCATATCCTCGATAACGCTGAG 

spacer length: 38 repeater length: 36
1670   1692425 TAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG ATTATCAGAGGTGTTGTAATCAAGGACGAGGAGCTGGAT 

spacer length: 39 repeater length: 36
1671   1692501 TAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG ATATCAGCTCTTTTGTGAACTCATCCGTATAGTATGT 

spacer length: 37 repeater length: 36
1672   1692575 TAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG AATATCTGATTTATCAGGGCGATGCTTATCTCGGAGAA 

spacer length: 38 repeater length: 36
1673   1692650 TAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG AACTGATACCACAACTGGTGCACCAACTGAGGTTGCCGC 

spacer length: 39 repeater length: 36
1674   1692726 TAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG CAGTAAACATTGACGGCCAAATTTATCAGGGAGACGT 

spacer length: 37 repeater length: 36
1675   1692800 TAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG ATAAATTCCTGATACATATTATTTGAATCAGAACCCAC 

spacer length: 38 repeater length: 36
1676   1692875 TAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG ATTTTATCTGCATCTCCACACTACCTCTGCAGGAAGCT 

spacer length: 38 repeater length: 36
1677   1692950 TAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG CAATAATCTCATCATTGCCTGGAATTTCCGAAGTTAGGG 

spacer length: 39 repeater length: 36
1678   1693026 TAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG TGCAGCCACCAAGTTTGGTGACTTGGCAACCATCTT 

spacer length: 36 repeater length: 36
1679   1693099 TAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG GATACATGCAAAATATCTTGAGTGAGGTGGTTTGATGG 

spacer length: 38 repeater length: 36
1680   1693174 TAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG AATGCATCAGATTCATACTCAAGAACCTTCTTAACAA 

spacer length: 37 repeater length: 36
1681   1693248 TAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG ATATTTTCGTATCCTTGAGAGTATCAGCGATCGATTCG 

spacer length: 38 repeater length: 36
1682   1693323 TAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG TCATATCACCTGATGAAATTCATCCTTTTCCTTTA 

spacer length: 35 repeater length: 36
1683   1693395 TAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG AATCACGACCCATTCATATCACCTCTTCTCCAAACCAA 

spacer length: 38 repeater length: 36
1684   1693470 TAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG TAAATGCTTTCTCACTTCCCTCTTTCTCATATATCTCT 

spacer length: 38 repeater length: 36
1685   1693545 TAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG GAGCTATCAGCAGATGGGCGAGAGTTTAGGCGGCTT 

spacer length: 36 repeater length: 36
1686   1693618 TAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG TGCAAAATAGGGGTGGTAGTAATGCGGTATAATTTCAGC 

spacer length: 39 repeater length: 36
1687   1693694 TAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG ATGCAAAAGAGAAGTTCGGGTAGTGGTAGTGGGGAAGG 

spacer length: 38 repeater length: 36
1688   1693769 TAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG GTTGCTTGGCCTGCCATCTGAGTCATATGCCCCATCC 

spacer length: 37 repeater length: 36
1689   1693843 TAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG ATGTCGTTGAACTGGGCTTGGATTTCTCTTATAATCGG 

spacer length: 38 repeater length: 36
1690   1693918 TAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG CCCTCGAAGCGGGCCTGCTGCTTGAACCTTACGGTTGT 

spacer length: 38 repeater length: 36
1691   1693993 TAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG ACTGCAGGGGTGTGGACACAAGTGGACCGCAACAGAGGT 

spacer length: 39 repeater length: 36
1692   1694069 TAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG AAGTCTTCGATTTCGCCTGCGACTTGTTCAACATCCTCT
1693   
1694   
1695   GCA_000009965.1_ASM996v1_genomic.fna(findCrispr):
1696   START       REPEAT                           

SPACER                                             
1697   crispr 1
1698   833503 AAGACTCTAAGAGAATTGAAAG TTTGCCACCCTGAATCACTCTTGCAACCGCTATTCTGAAGTTGCAA spacer 

length: 46 repeater length: 22
1699   833572 AAGACTCTAAGAGAATTGAAAG CGTCTTCCTCATCGTCGTAGAGCTTGACCCTCCACCCACCGGGTTGCAA 

spacer length: 49 repeater length: 22
1700   833644 AAGACTCTAAGAGAATTGAAAG TTTTTTAGGTGTAGTTTGGTGGTGTGGGCGAGGTTCAGTTGCAA spacer 



length: 44 repeater length: 22
1701   833711 AAGACTCTAAGAGAATTGAAAG GCGGAGAAGAAGCCACGGGCTACGCAATACTTGCCTACGTTGCAA spacer 

length: 45 repeater length: 22
1702   833779 AAGACTCTAAGAGAATTGAAAG AAGAGACGATCATGCTCTCACCCCCAGGAGTTGCTCGTGTTGCAA spacer 

length: 45 repeater length: 22
1703   833847 AAGACTCTAAGAGAATTGAAAG AACGATTTGTTCTCTGTGGACTTGGGTCTCATTGGGAGTTGCAA spacer 

length: 44 repeater length: 22
1704   833914 AAGACTCTAAGAGAATTGAAAG GGAACACATCGCCAGGAACCTCAAGCGACTTCGGGTGGTCGGGTTGCAA 

spacer length: 49 repeater length: 22
1705   833986 AAGACTCTAAGAGAATTGAAAG CCAAAATGAATAAAAGCCCCTATCCCTAATAAATGTAAGTTGCAA spacer 

length: 45 repeater length: 22
1706   834054 AAGACTCTAAGAGAATTGAAAG GCAGATGGTGAGATGGAGGTAACAATAGAATTTGTGGGTTGCAA spacer 

length: 44 repeater length: 22
1707   834121 AAGACTCTAAGAGAATTGAAAG GGTTAAACTCAGTCAGAGGGCCAGTGAGGTCCTGAGAGTTGCAA spacer 

length: 44 repeater length: 22
1708   834188 AAGACTCTAAGAGAATTGAAAG CCTGTGCAGCCTGGAGGTAGTAGTCACCGATCATTTCCTCGTTGCAA spacer 

length: 47 repeater length: 22
1709   834258 AAGACTCTAAGAGAATTGAAAG TCTTCAAGTGAAGCGAGGATTTCAGCGATCTCTCTCTGTTGCAA spacer 

length: 44 repeater length: 22
1710   834325 AAGACTCTAAGAGAATTGAAAG AACACTTGCGAACTTTCCCGGCCAGAACAAGGAAAGCGAGGTTGCAA spacer 

length: 47 repeater length: 22
1711   834395 AAGACTCTAAGAGAATTGAAAG CAAGTTTGAAGAATTAGTCAGTGAAAAAGGCAAACAGTGTTGCAA spacer 

length: 45 repeater length: 22
1712   834463 AAGACTCTAAGAGAATTGAAAG CAGACTTGCCGTTCACTGGGACAGGGATGCGGAAGCGGGTTGCAA spacer 

length: 45 repeater length: 22
1713   834531 AAGACTCTAAGAGAATTGAAAG ATGGACTGAAAGACCCTCTTCAGTTCTTCCGCGTTTTTGTTGCAA spacer 

length: 45 repeater length: 22
1714   834599 AAGACTCTAAGAGAATTGAAAG AGTTCTAAGACTCTCCCCAAGAAAGGGCACTACGTCTGTTGCAA spacer 

length: 44 repeater length: 22
1715   834666 AAGACTCTAAGAGAATTGAAAG TAGGACATCACCTCACGGTGCTGGCGGGAGGGCCTTCACGGTTGCAA spacer 

length: 47 repeater length: 22
1716   834736 AAGACTCTAAGAGAATTGAAAG AGATAACGCTCGACGTGCCAGCAAACAAAGCCGAAGTTGCAA spacer 

length: 42 repeater length: 22
1717   834801 AAGACTCTAAGAGAATTGAAAG GAGTTCTAATGATTAGCTTAACAATATCCCCATCTGATGTTGCAA spacer 

length: 45 repeater length: 22
1718   834869 AAGACTCTAAGAGAATTGAAAG TCACTTCTCCTGAGAAACGAAAGGAGTCGAGAGTCTGTGTCGCAA spacer 

length: 45 repeater length: 22
1719   834937 AAGACTCTAAGAGAATTGAAAG TACTTCCGGCTAAGAACGAAAAGCCGCTCGACAAGCCGGTTGCAA
1720   
1721   
1722   crispr 2
1723   835067 GTTGCAATAAGACTCTAGGAGAATTGAAA CGATTAAGGGTGGCGTCTGCGCTGGCGAACGGGCTTAC spacer 

length: 38 repeater length: 29
1724   835135 GTTGCAATAAGACTCTAGGAGAATTGAAA CGTAGTACTTCTTAAGCATGCGTTCACGCCTTAGATA spacer 

length: 37 repeater length: 29
1725   835202 GTTGCAATAAGACTCTAGGAGAATTGAAA CCTGTGGTGGTCATGATAGTACGTGATAGCAGCACTAG spacer 

length: 38 repeater length: 29
1726   835270 GTTGCAATAAGACTCTAGGAGAATTGAAA CTCGCTATGACAATCTTTGCGTCCTCATCCATCAGAA spacer 

length: 37 repeater length: 29
1727   835337 GTTGCAATAAGACTCTAGGAGAATTGAAA GCTATCAGGCCCTCTGTCTGGCCAGTTAGGTCCTTCCA spacer 

length: 38 repeater length: 29
1728   835405 GTTGCAATAAGACTCTAGGAGAATTGAAA GGAAGATCGTGGCCAAGATACTCAACGAGATGTCGAA spacer 

length: 37 repeater length: 29
1729   835472 GTTGCAATAAGACTCTAGGAGAATTGAAA GGTCTTCGCGAGGATCTCCCGTGAAGAAGACTGAGACC spacer 

length: 38 repeater length: 29
1730   835540 GTTGCAATAAGACTCTAGGAGAATTGAAA GCAAGGACTACCTACAATTTCCCTACCACTATCGGCGCGTTGCAATA 

spacer length: 47 repeater length: 29
1731   835617 GTTGCAATAAGACTCTAGGAGAATTGAAA CGCCGTCACCGGCCAGGCGGAGCGCTTTAGGTTGCAATAAGACTCTA
1732   
1733   
1734   crispr 3
1735   373101 TTTCAATTCTCCTAGAGTCTTATTGCAAC ACGGCACCACCCCTGCAAACACCACCAGCCAAAGCACGG spacer 

length: 39 repeater length: 29
1736   373170 TTTCAATTCTCCTAGAGTCTTATTGCAAC TTTTCCGAAGTTCACTCCTGAGGCCGAGAGGAGGATTG spacer 

length: 38 repeater length: 29
1737   373238 TTTCAATTCTCCTAGAGTCTTATTGCAAC ACATAGATATAGAGAAGCCCGCAGACATCAAGAAGGCG spacer 

length: 38 repeater length: 29
1738   373306 TTTCAATTCTCCTAGAGTCTTATTGCAAC GTGATGGAGGTGAAAGCCGATGTCTGATGTCCAGATTC spacer 

length: 38 repeater length: 29
1739   373374 TTTCAATTCTCCTAGAGTCTTATTGCAAC GAATGGCGATGAAGAGCAGGCGAAGATTGACGCTCAAA spacer 

length: 38 repeater length: 29



1740   373442 TTTCAATTCTCCTAGAGTCTTATTGCAAC TATCCTCCTCACCGCTGGCCTCTGCGCCGTACCCTT spacer 
length: 36 repeater length: 29

1741   373508 TTTCAATTCTCCTAGAGTCTTATTGCAAC CAAAGAACCCGAACCCTACCACCCTCGCGGAATTG spacer 
length: 35 repeater length: 29

1742   373573 TTTCAATTCTCCTAGAGTCTTATTGCAAC TTTCGCGGAGTATTTGCCTTAAATCCTCCTTGATAAT spacer 
length: 37 repeater length: 29

1743   373640 TTTCAATTCTCCTAGAGTCTTATTGCAAC TTTCACGTTACCTCACTCAGAAAGCCCTCGCAAACTC spacer 
length: 37 repeater length: 29

1744   373707 TTTCAATTCTCCTAGAGTCTTATTGCAAC AGAAAGCACCAGTATGAGATAGCTCCAATGAAAAACCT spacer 
length: 38 repeater length: 29

1745   373775 TTTCAATTCTCCTAGAGTCTTATTGCAAC TCGTTGAACCCGTTAAAAGCCATCTCCCCATCTTCGT spacer 
length: 37 repeater length: 29

1746   373842 TTTCAATTCTCCTAGAGTCTTATTGCAAC TTCTCGACATGAAAAGGGAGATGGGCAGAGTCATTGA spacer 
length: 37 repeater length: 29

1747   373909 TTTCAATTCTCCTAGAGTCTTATTGCAAC TTGAGTTTGAAGAGCTTTACCTTTTTCTTTGCGTGGAC spacer 
length: 38 repeater length: 29

1748   373977 TTTCAATTCTCCTAGAGTCTTATTGCAAC TACCCGAAGCAGAACATGAAACATTTATCGCCTTAAC spacer 
length: 37 repeater length: 29

1749   374044 TTTCAATTCTCCTAGAGTCTTATTGCAAC TCCGGCTAAGAACGAAAAGCCGCTCGACAAGCCGGTT
1750   
1751   
1752   crispr 4
1753   469115 ATTTCAATTCTCTTAGAGTCTTATTGCAAC AAACTTTCCACACCTTGACTTTCACGTCGACGTCGG spacer 

length: 36 repeater length: 30
1754   469182 ATTTCAATTCTCTTAGAGTCTTATTGCAAC TCCTCGTCGAGGAAGCCCATGCCAATGGCTCTGCGG spacer 

length: 36 repeater length: 30
1755   469249 ATTTCAATTCTCTTAGAGTCTTATTGCAAC GCGCTGGAAGGCCCTCCAGAAAATTGCAGAAATCC spacer 

length: 35 repeater length: 30
1756   469315 ATTTCAATTCTCTTAGAGTCTTATTGCAAC AACGCCGTCACCGGCCAGGCGGAGCGCTTTAGGTT
1757   
1758   
1759   GCA_000011005.1_ASM1100v1_genomic.fna(findCrispr):
1760   START       REPEAT                           

SPACER                                             
1761   crispr 1
1762   2030 ATCTCCTGGTAGAACTCCTT 

CCCGTGGGTCCTCGCGGTCGCCTCCCCGCCTTTGTGGCCGCCAACTTCCCCGCCTTTGTGGCC spacer length: 63 
repeater length: 20

1763   2114 ATCTCCTGGTAGAACTCCTT CCCGTGAGTTTCAGACGTCTTCTCCCCGCCCTTGTGGCC spacer length: 39 
repeater length: 20

1764   2174 ATCTCCTGGTAGAACTCCTT TGTCCCGTTCGGGGTGAACGCAATGCTCACAGGCGCATT
1765   
1766   
1767   crispr 2
1768   1022078 GTACAGCCGCCCGCAAAAGC ACCTGAGAAGCCTGCGCCTGT spacer length: 21 repeater 

length: 20
1769   1022120 GTACAGCCGCCCGCAAAAGC ACCTGAGAAGCCTGCGCCTGT spacer length: 21 repeater 

length: 20
1770   1022162 GTACAGCCGCCCGCAAAAGC ACCTGAGAAGCCTGCGCCTGC spacer length: 21 repeater 

length: 20
1771   1022204 GTACAGCCGCCCGCAAAAGC CATCAAAGCAAAAGCGAATCC
1772   
1773   
1774   crispr 3
1775   926060 ATTGGTGACGTAGGCTCTTGTCCC 

ATCCGTCGTTATCGCAATGCCCGTCGGCCCGTTTCCTACCGGTATTGTTCCTATGACGGTGTTCGTCGATGTATCGATCACCGAGA
CTGTATCACTATTGA spacer length: 101 repeater length: 24

1776   926186 ATTGGTGACGTAGGCTCTTGTCCC 
GTCCGGGGTGATTTTGATGCCATACGGGCCTTTTCCTACTGGTATCGGTGAGCCTATGACGGTGTTCGTCGCTGTATCGATCACCG
AGACTGTACCGCTGTTGA spacer length: 104 repeater length: 24

1777   926315 ATTGGTGACGTAGGCTCTTGTCCC 
GTCCGGGGTGATCGCAATATTCTGCGGGCCATTCCCTACTGGTATCGGTGAGCCTATGACGGTGTTCGTCGATGTATCGATCACAG
AGACTGTATTACTGTTGA spacer length: 104 repeater length: 24

1778   926444 ATTGGTGACGTAGGCTCTTGTCCC 
GTTCGGGGTGAACGCAATGCTCACAGGCGCATTTCCTACTGGTATCGGTGAGCCTATGACGGTGTTCGTCGATGTATCGATCACCG
AGACCGTATTATCAATGC spacer length: 104 repeater length: 24

1779   926573 ATTGGTGACGTAGGCTCTTGTCCC 
CGTTCGGGGTGAACGCAATGCTCACAGGCGCATTTCCTACTGGTATCGGTGAGCCTATGACGGTGTTCGTCGATGTATCGATCACC
GAGACCGTATTATCAATG

1780   
1781   



1782   crispr 4
1783   943478 TGCCTTTGCCCATGCCGCCTACGTT 

AGAGGTCTGGGGCATGCCTTTGCCCATGCCGCCGATGTTGGCGCCCATGTCG spacer length: 52 repeater 
length: 25

1784   943556 TGCCTTTGCCCATGCCGCCTACGTT 
AGCGCCTTTGCCCATGCCTCCGACATTGGGCGTGGATAATCCCTTGCCCATTCCGCCCACATTAGAGGTCTGGGGC spacer 
length: 76 repeater length: 25

1785   943658 TGCCTTTGCCCATGCCGCCTACGTT 
TGTTCGTCGATGTATCGATCACCGAGACCGTATTATCAATGCTATTGGTGACGTAGGCTCTTGTCCCGTTCGGGGT

1786   
1787   
1788   crispr 5
1789   1777927 CATAAGGATATCGTAGAATTACTCATCAAA 

GCAGGCTCAAACCTTGATATTAAGGACATTAATGGCAGAACTGCTTTGATCTACGCGGTAAGAAACAG spacer length: 
68 repeater length: 30

1790   1778026 CATAAGGATATCGTAGAATTACTCATCAAA 
GCAGGCTCAAACCTTGATATTAAGGATATAACAGGCTGTACAGCTCTGATCTACGCAGCAAGCCTCGG spacer length: 
68 repeater length: 30

1791   1778125 CATAAGGATATCGTAGAATTACTCATCAAA 
TCGAACGCGAACTTAGATATTCAGGATATCCCTGGCAGTACAGCTCTGATCTACGCAGCAAGCCTCGG spacer length: 
68 repeater length: 30

1792   1778224 CATAAGGATATCGTAGAATTACTCATCAAA 
TCACCGAGACCGTATTACTGTTGAAATTGGTGACATAGGCCCGTCTTGGCGTGGGTACGGGCGTTGGT

1793   
1794   
1795   crispr 6
1796   926244 CCTACTGGTATCGGTGAGCCTATGACGGTGTTCGTCG 

CTGTATCGATCACCGAGACTGTACCGCTGTTGAAATTGGTGACGTAGGCTCTTGTCCCGTCCGGGGTGATCGCAATATTCTGCGGG
CCATT spacer length: 91 repeater length: 37

1797   926373 CCTACTGGTATCGGTGAGCCTATGACGGTGTTCGTCG 
ATGTATCGATCACAGAGACTGTATTACTGTTGAAATTGGTGACGTAGGCTCTTGTCCCGTTCGGGGTGAACGCAATGCTCACAGGC
GCATT spacer length: 91 repeater length: 37

1798   926502 CCTACTGGTATCGGTGAGCCTATGACGGTGTTCGTCG 
TCCTAACCTGATAGATAAAACAGGAATGAATGCTTTGGCATATAGTGAAGCTAGCGGGTATAAAGATATCGCACTCATTATAGAAA
ACGCA

1799   
1800   
1801   crispr 7
1802   926516 TGAGCCTATGACGGTGTTCGTCGATGTATCGATCACCGA 

GACCGTATTATCAATGCTATTGGTGACGTAGGCTCTTGTCCCGTTCGGGGTGATAGCAACGCCAAACGGGCCACGTCCTACCGGTA
 spacer length: 86 repeater length: 39

1803   926642 TGAGCCTATGACGGTGTTCGTCGATGTATCGATCACCGA 
AACCGTGCCACTACCGTAATTTGCGACGTAGGCTCTAGCCCCGTTTGGAGTGATCGCAATACCAATTGGATAATTTCCTACCGGTA
TCG spacer length: 89 repeater length: 39

1804   926771 TGAGCCTATGACGGTGTTCGTCGATGTATCGATCACCGA 
TGGCGTTCGCGCCCATATTGGACGCCTGCGGTATGCCCTTGCCTCCGTACATCTGGGCGAACGCCGGCGTCGCCACGCCGATCAGG
CAT

1805   
1806   
1807   GCA_000011105.1_ASM1110v1_genomic.fna(findCrispr):
1808   START       REPEAT                           

SPACER                                             
1809   crispr 1
1810   32972 CTTTCCACACTATTTA GTTCTACGGAAACGCTAGGGCATTACTAGAAAGAGCAAAAAGCAGGTACA spacer 

length: 50 repeater length: 16
1811   33039 CTTTCCACACTATTTA GTTCTACGGAAACAAGAAGTCAGGGATTTCATAAGAGACGAGGATTCTCA spacer 

length: 50 repeater length: 16
1812   33106 CTTTCCACACTATTTA GTTCTACGGAAACTCATAGCCATCGGCTGGCTTAGACGTAAGCCTGATT spacer 

length: 49 repeater length: 16
1813   33172 CTTTCCACACTATTTA GTTCTACGGAAACCTCACATTCCTCGAGCAGAACCCGCACTTACTCACCT spacer 

length: 50 repeater length: 16
1814   33239 CTTTCCACACTATTTA GTTCTACGGAAACTTTGGCGATGATGGATCAGGAACAAAAGGACGCATTCTT spacer 

length: 52 repeater length: 16
1815   33308 CTTTCCACACTATTTA GTTCTACGGAAACAATACTATGAGTGCATAATTAGTATCGAGGTGA spacer length: 

46 repeater length: 16
1816   33371 CTTTCCACACTATTTA GTTCTACGGAAACGTAAGGGAGGCTTTCGCGACGGCAATGGTTACATATA spacer 

length: 50 repeater length: 16
1817   33438 CTTTCCACACTATTTA GTTCTACGGAAACCTTATAGACGGGAAAGAGATACACGTTATAAAAGAGCT spacer 

length: 51 repeater length: 16
1818   33506 CTTTCCACACTATTTA GTTCTACGGAAACGCTATTGGAGCAAGGGAAATTCAGCTATACAGAAGACA spacer 

length: 51 repeater length: 16



1819   33574 CTTTCCACACTATTTA GTTCTACGGAAACTGGAATAGTGTTATTGCTAGAGTTTTTAGTGGAATTGTTGAG 
spacer length: 55 repeater length: 16

1820   33646 CTTTCCACACTATTTA GTTCTACGGAAACGAGTTAAGAAGAGAGGCATTAATGTTTGCAGAATATCT spacer 
length: 51 repeater length: 16

1821   33714 CTTTCCACACTATTTA GTTCTACGGAAACATGAAAGCAGAAACTTGGAAGAACATACTGTACATGTCAGCT 
spacer length: 55 repeater length: 16

1822   33786 CTTTCCACACTATTTA GTTCTACGGAAACGAACGATGTTGATATGAAGTTCTCATGCCAGATTAT spacer 
length: 49 repeater length: 16

1823   33852 CTTTCCACACTATTTA GTTCTACGGAAACCTAGGGAATACCTAAGTGCTACTAACTCAAGAACACTT spacer 
length: 51 repeater length: 16

1824   33920 CTTTCCACACTATTTA GTTCTACGGAAACAGCTTAAATCACTGGGTTATGAGGTTGAACCTATGA spacer 
length: 49 repeater length: 16

1825   33986 CTTTCCACACTATTTA TGAAAGGAGGTTATCGGACCAGGAGTCAAGCACCCAGGAGTTTGGTTCC
1826   
1827   
1828   crispr 2
1829   933971 GTTT CCACACTATTTAGTTCTACGGAAACGCGACGAATTATGGAGCCACGCCCGAGCGGGTGAGCATTC spacer 

length: 65 repeater length: 4
1830   934041 GTTT CCACACTATTTAGTTCTACGGAAACCTCTTTGGGAACTTTTAGAACAGGCAAAAGAGTTACTTAGGGAGC 

spacer length: 70 repeater length: 4
1831   934116 GTTT 

CCACACTATTTAGTTCTACGGAAACTTTGTTATTATAGGTCAGCGAATGGGGTGGTTATGGCGGACGAGGAGTGGCAGAGTA 
spacer length: 82 repeater length: 4

1832   934203 GTTT 
AGACTAAAATAGAATTGAAACCATAGCTAGGAATCTTGGCTTTCTCTGGAGAAGGAGGTTCCAATAAGACTAAAAAAGAATT

1833   
1834   
1835   crispr 3
1836   150421 TCCGTAGAACTTAGTAGTG TGGAAAGTAGAGCTCGAAGTAGACTTTAACCCCAGCGGTTCCACTGT spacer 

length: 47 repeater length: 19
1837   150488 TCCGTAGAACTTAGTAGTG TGGAAAGAGGTCTGGCTCCTCATCCTCAGGAGGCTTCTTAAATGGGT spacer 

length: 47 repeater length: 19
1838   150555 TCCGTAGAACTTAGTAGTG TGGAAAGGACTTGAAGAAGGATGTAATAACATATGATGACTTCATAGAAGGT 

spacer length: 52 repeater length: 19
1839   150627 TCCGTAGAACTTAGTAGTG TGGAAAGACTAAGTTGCTAACTAGAGTATTGCTCATCCAAGAATCATACTTCAAGT 

spacer length: 56 repeater length: 19
1840   150703 TCCGTAGAACTTAGTAGTG TGGAAAGTATCTGAAGCACTATTGCCAACAAATTCTGGAACAATCCGT spacer 

length: 48 repeater length: 19
1841   150771 TCCGTAGAACTTAGTAGTG TGGAAAGTTGATGACCTTGCCCATTTAGAGTATGACCCAGAAACTGT spacer 

length: 47 repeater length: 19
1842   150838 TCCGTAGAACTTAGTAGTG TGGAAAGCTGATTTATACGGGTTCTCTGGTTTTTCTACCTCAAGT spacer 

length: 45 repeater length: 19
1843   150903 TCCGTAGAACTTAGTAGTG TGGAAAGACTTTCACGAAGACATCAGGGTTTCTCCGATTCCCTCTGT spacer 

length: 47 repeater length: 19
1844   150970 TCCGTAGAACTTAGTAGTG TGGAAAGACGTCAATTCCATAGCCCAAATTCTCAGCTACGTCGAATTCAGT 

spacer length: 51 repeater length: 19
1845   151041 TCCGTAGAACTTAGTAGTG TGGAAAGGGCGTGGAAACATCCCAGCGAACGGTTACGACGACATAACGT spacer 

length: 49 repeater length: 19
1846   151110 TCCGTAGAACTTAGTAGTG TGGAAAGAGCGTCCAGCCACTTGCTGGAACATTTATTGTTTCTAGCTCGGT 

spacer length: 51 repeater length: 19
1847   151181 TCCGTAGAACTTAGTAGTG 

TGGAAAGACAGTCGTATACAATCCTTGCAGACATGTGCCCGCAGATGAACTTTCCAGT spacer length: 58 
repeater length: 19

1848   151259 TCCGTAGAACTTAGTAGTG TGGAAAGCATAAAATCTAATAAGGATATCTGTAGACATCAAGCGAGT spacer 
length: 47 repeater length: 19

1849   151326 TCCGTAGAACTTAGTAGTG 
TGGAAAGTCAACCTTGTCATCAGCAACCGTGTAGGTTATTGTGTACTTTGGGGTTTCCGT spacer length: 60 
repeater length: 19

1850   151406 TCCGTAGAACTTAGTAGTG TGGAAAGAAACTGTCGAGGCCTGCGTTTTGCAGGAACAACCCAAGT spacer 
length: 46 repeater length: 19

1851   151472 TCCGTAGAACTTAGTAGTG TGGAAAGATAGTAGCATTACTACGACATACTCTGGGCTCTCTGAATGT spacer 
length: 48 repeater length: 19

1852   151540 TCCGTAGAACTTAGTAGTG TGGAAAGCTCAGCTCTTCTGGGGTTATGACGCCTCCCTCTATAGGT spacer 
length: 46 repeater length: 19

1853   151606 TCCGTAGAACTTAGTAGTG TGGAAAGAAGAAGGGTAGGAGGAAGAGGAGAGAGGAGTTCTTTGGCTGGGT 
spacer length: 51 repeater length: 19

1854   151677 TCCGTAGAACTTAGTAGTG TGAAAGGAGGTTATCGGACCAGGAGTCAAGCACCCAGGAGTTTGGTTCCAA
1855   
1856   
1857   crispr 4
1858   994360 GTTCCAATAAGACTAAAATAG AATTGAAACTTCTGGAGTGCAAAGTTTGGAAAAGGCTTGAATGG spacer 



length: 44 repeater length: 21
1859   994426 GTTCCAATAAGACTAAAATAG AATTGAAACAGGCTTTTATTGAGCGTTGGTTTGTTATTTTT spacer 

length: 41 repeater length: 21
1860   994489 GTTCCAATAAGACTAAAATAG AATTGAAACCAGTTTAAGCTTAACCTCCCACCTGTGAACGTTGAG spacer 

length: 45 repeater length: 21
1861   994556 GTTCCAATAAGACTAAAATAG GATTGAAACTTCACGGCTGGTTGGAGGGTACTAGTCTATGATATG spacer 

length: 45 repeater length: 21
1862   994623 GTTCCAATAAGACTAAAATAG AATTGAAACTGGAGCGATGGCTCTCGCACTCGGTCTCTTGTTCAG spacer 

length: 45 repeater length: 21
1863   994690 GTTCCAATAAGACTAAAATAG GAACAGGAGCCAATTTTGCTTTATTTCTCTACTAGAGTTACTATA
1864   
1865   
1866   crispr 5
1867   1117872 CTTTCAATTCTATTTTAGTCTTATTGGAAC AATCGTATGAGGTTCCTGCAGTTACGTCGTGAGTG spacer 

length: 35 repeater length: 30
1868   1117938 CTTTCAATTCTATTTTAGTCTTATTGGAAC AAACTTCCTATATCGCCAGCAATATCAATCACAATT spacer 

length: 36 repeater length: 30
1869   1118005 CTTTCAATTCTATTTTAGTCTTATTGGAAC GCAGCCCCTGCCTTTCCAGGTGCAGCTGCCCAGTCA spacer 

length: 36 repeater length: 30
1870   1118072 CTTTCAATTCTATTTTAGTCTTATTGGAAC GTGGTCATGGTCTGGCGATGATGTTCCACTTTTA spacer 

length: 34 repeater length: 30
1871   1118137 CTTTCAATTCTATTTTAGTCTTATTGGAAC AGTAGCCCAATTGGAGCGCGATTATGACTATGCT spacer 

length: 34 repeater length: 30
1872   1118202 CTTTCAATTCTATTTTAGTCTTATTGGAAC TCGCCACCAAGCACTCCATCTCCTTGATAGTCCAGCCC spacer 

length: 38 repeater length: 30
1873   1118271 CTTTCAATTCTATTTTAGTCTTATTGGAAC GATTCTTAGTTCATTAGCCCCAACCTGCCACTCTTG spacer 

length: 36 repeater length: 30
1874   1118338 CTTTCAATTCTATTTTAGTCTTATTGGAAC TAGAACAAATCAAGGAACAACTAAAGAACCTATCC spacer 

length: 35 repeater length: 30
1875   1118404 CTTTCAATTCTATTTTAGTCTTATTGGAAC CTGGGGTTAAAAGACAAGTTCAACCTCAGCAAAAATGT spacer 

length: 38 repeater length: 30
1876   1118473 CTTTCAATTCTATTTTAGTCTTATTGGAAC GGATGAACTGAAGTTTCTACTGAGCGAGCTCATAAA spacer 

length: 36 repeater length: 30
1877   1118540 CTTTCAATTCTATTTTAGTCTTATTGGAAC CATCCGCAGGCTTCACGTACCAGGAGAACCTGTTCG spacer 

length: 36 repeater length: 30
1878   1118607 CTTTCAATTCTATTTTAGTCTTATTGGAAC ATATTATATACGCTGAACCAGTTTGTGAATGACGC spacer 

length: 35 repeater length: 30
1879   1118673 CTTTCAATTCTATTTTAGTCTTATTGGAAC TTGGATGTCATAAGATTTACGGACTTCACACCGAGT spacer 

length: 36 repeater length: 30
1880   1118740 CTTTCAATTCTATTTTAGTCTTATTGGAAC TATCCAGTCCACGACCTTTATGTGTCCCGTATCCTG spacer 

length: 36 repeater length: 30
1881   1118807 CTTTCAATTCTATTTTAGTCTTATTGGAAC ACTTCTCAATTCCACGTGCCTCTACAAATGGACAAG spacer 

length: 36 repeater length: 30
1882   1118874 CTTTCAATTCTATTTTAGTCTTATTGGAAC CCACAACCTCTGAACGAATTATTTCTCCAGCAGAAA spacer 

length: 36 repeater length: 30
1883   1118941 CTTTCAATTCTATTTTAGTCTTATTGGAAC CTTCTTGAGTAAAGAAATCACGCAGGCAGGTCTTTC
1884   
1885   
1886   crispr 6
1887   637738 GTTCCAATAAGACTATAAGAGAATTGAAAG TAACCTTAAGCGGGAGGGAACTTGTTGAGTTCATAAGG spacer 

length: 38 repeater length: 30
1888   637807 GTTCCAATAAGACTATAAGAGAATTGAAAG ACGACGTAATCAACCTCGAAAAGGGTTCCGCACCTGT spacer 

length: 37 repeater length: 30
1889   637875 GTTCCAATAAGACTATAAGAGAATTGAAAG CGTGCTCTGGGTACGCTGTTGCTACGATGTGTGCAGG spacer 

length: 37 repeater length: 30
1890   637943 GTTCCAATAAGACTATAAGAGAATTGAAAG TATAGATGTCGTCAAATCTATATAGATGCCGGTGGA spacer 

length: 36 repeater length: 30
1891   638010 GTTCCAATAAGACTATAAGAGAATTGAAAG GAGAGAAACGACAGGCTTACCTCCACTTTCAAGCCA spacer 

length: 36 repeater length: 30
1892   638077 GTTCCAATAAGACTATAAGAGAATTGAAAG TCAAGTTGATAAAATCATTGCCTGCTCAATATCTTT spacer 

length: 36 repeater length: 30
1893   638144 GTTCCAATAAGACTATAAGAGAATTGAAAG AGCTCGGAAGAGGGCAGGATAGGAAAGTATGACGCA spacer 

length: 36 repeater length: 30
1894   638211 GTTCCAATAAGACTATAAGAGAATTGAAAG TGTGTTGCATCGGACATGTTCAGGTATGAAATCCTT spacer 

length: 36 repeater length: 30
1895   638278 GTTCCAATAAGACTATAAGAGAATTGAAAG TTCTTCCTTTCCAGCTCGTAACCCAGGGATTCGAGC spacer 

length: 36 repeater length: 30
1896   638345 GTTCCAATAAGACTATAAGAGAATTGAAAG CGGCGAGCTAGATAAGAGGGAGGAGGACGCATTTAGA spacer 

length: 37 repeater length: 30
1897   638413 GTTCCAATAAGACTATAAGAGAATTGAAAG ACGCTAACGTCAGCATGGAAGACGTTTTGAAGGCTAT spacer 

length: 37 repeater length: 30



1898   638481 GTTCCAATAAGACTATAAGAGAATTGAAAG AACTTCGTACTCGACTAGCTCCTCCTCATCGTCCT spacer 
length: 35 repeater length: 30

1899   638547 GTTCCAATAAGACTATAAGAGAATTGAAAG ATTTAAGATAGACGGGAGAGTACCCATGTAGCTGTCA spacer 
length: 37 repeater length: 30

1900   638615 GTTCCAATAAGACTATAAGAGAATTGAAAG GAGTTCTATGTCGACTTTCACACTTGGGTTCCTTCTG spacer 
length: 37 repeater length: 30

1901   638683 GTTCCAATAAGACTATAAGAGAATTGAAAG AAGCTTGAGGTTGTTCATTATAACGTGAAATGGGATGATGT 
spacer length: 41 repeater length: 30

1902   638755 GTTCCAATAAGACTATAAGAGAATTGAAAG TCTGGAAGGAAGGCAATACCAAAATCAGAGGTTGA spacer 
length: 35 repeater length: 30

1903   638821 GTTCCAATAAGACTATAAGAGAATTGAAAG TCTTGAGTAAAGAAATCACGCAGGCAGGTCTTTCC
1904   
1905   
1906   GCA_000011125.1_ASM1112v1_genomic.fna(findCrispr):
1907   START       REPEAT                           

SPACER                                             
1908   crispr 1
1909   717252 CTTCGAGATAGAA TTGCAAGAGCATCCGAGGGGCCCCACAATGAGGCTGGGGAGGGGTAGAA spacer 

length: 49 repeater length: 13
1910   717315 CTTCGAGATAGAA TTGCAAGTGGGCCCAGGTCCTGCTGTGACAATAGGTTTCCGTTGCTGTGAA spacer 

length: 51 repeater length: 13
1911   717380 CTTCGAGATAGAA TTGCAAGATCTATAACATCATCGCGTGCAGCAGGGGGCCAGAGGACTTCGAA spacer 

length: 52 repeater length: 13
1912   717446 CTTCGAGATAGAA TTGCAAGGGTCCTGGTCTTGCTCCCCCGCGACTACTGGCAGCTCTTCCAGGGGAA spacer 

length: 55 repeater length: 13
1913   717515 CTTCGAGATAGAA TTGCAAGTGAGCCTAGCCAGCTCGGCCCTGTTACGGGCCTCAACCTCAGAA spacer 

length: 51 repeater length: 13
1914   717580 CTTCGAGATAGAA TTGCAAGTCGCCATGTAGTCGTACATCGCCCTCTTCAGCACGTCAGAA spacer length: 

48 repeater length: 13
1915   717642 CTTCGAGATAGAA TTGCAAGCCGCCGAAGAGGGCCCAGCCTATGATTATTCCGAGGCGAA spacer length: 

47 repeater length: 13
1916   717703 CTTCGAGATAGAA TTGCAAGTCTTCATCTACAACTTTTACAAAAAAGCATGGGCTCACGGGGAA spacer 

length: 51 repeater length: 13
1917   717768 CTTCGAGATAGAA TTGCAAGTGTGCTAAGAGCCCCGAGAAATGTGTAGCCTCGGAGGGCCCGAA spacer 

length: 51 repeater length: 13
1918   717833 CTTCGAGATAGAA TTGCAAGACGTCGAGGTTAGGGTTATGGTGAACGCCCAGGGGCAATTAGAGTATACCGAGAA 

spacer length: 62 repeater length: 13
1919   717909 CTTCGAGATAGAA TTGCAAGAAGGCAATACTCAGGATAGACAGGTACGCCAGGCAGGAGGTAGGAA spacer 

length: 53 repeater length: 13
1920   717976 CTTCGAGATAGAA TTGCAAGCGACTGTGGCTATAGCCAGGGCACCGACGACACCGTACTTCGAA spacer 

length: 51 repeater length: 13
1921   718041 CTTCGAGATAGAA GAATTGCAAGCCTCTCCCCCTACACGACAACGAGGAAGACGGGGCCCTGAA
1922   
1923   
1924   crispr 2
1925   1277425 CTTGCAATTCTATCTCGAAGATTC CCGAGGGTATATGGTTCGACGAAGTCGACAAATGGGCGAGGGCG spacer 

length: 44 repeater length: 24
1926   1277494 CTTGCAATTCTATCTCGAAGATTC AGCGGGGTGAGTAGCCGTGCCTTGGGCTGACTGCAGACTATG spacer 

length: 42 repeater length: 24
1927   1277561 CTTGCAATTCTATCTCGAAGATTC ACCTAAGCAGCTTCGACGTAACCGTGTTCACGTGCAG spacer 

length: 37 repeater length: 24
1928   1277623 CTTGCAATTCTATCTCGAAGATTC GGCTCCATGGCTGGGCGGAGAGGGCAAGGTGGAGCT spacer length: 

36 repeater length: 24
1929   1277684 CTTGCAATTCTATCTCGAAGATTC GCCAGCCGACTTCCGCCTGCTAGGCCCCTTGGTGGGGTCT spacer 

length: 40 repeater length: 24
1930   1277749 CTTGCAATTCTATCTCGAAGATTC TCATAGTCTGGGGGTTCTGGTTCCTCCTAGGCGTCATA spacer 

length: 38 repeater length: 24
1931   1277812 CTTGCAATTCTATCTCGAAGATTC TAGACGGAACTAGCGCGCTGAGGATCGAGCCACTCTTCAGGGTA spacer 

length: 44 repeater length: 24
1932   1277881 CTTGCAATTCTATCTCGAAGATTC ATTCTCTGGCTACCTCTTCGAGCGCTTCCTTCGCCTCTTTATCCAC 

spacer length: 46 repeater length: 24
1933   1277952 CTTGCAATTCTATCTCGAAGATTC CTCTTATATATTTAATCAGTATAACCCTGACAAGCTC spacer 

length: 37 repeater length: 24
1934   1278014 CTTGCAATTCTATCTCGAAGATTC CCTCTAGTGAGCGTGGAAATTCCCAAAACACCATCAGAC spacer 

length: 39 repeater length: 24
1935   1278078 CTTGCAATTCTATCTCGAAGATTC GCGTATGGGGAGCGGGCTGGGCCCGCGGTCATGCTTGCGC spacer 

length: 40 repeater length: 24
1936   1278143 CTTGCAATTCTATCTCGAAGATTC CCAGGCACTTGTGTTAAGGTTCTCGAAGCTGAGGATA spacer 

length: 37 repeater length: 24
1937   1278205 CTTGCAATTCTATCTCGAAGATTC GATTCGCCCAACTGGGCGTGGAAGCGGCTCGGCGCCTTCGT spacer 

length: 41 repeater length: 24



1938   1278271 CTTGCAATTCTATCTCGAAGATTC CAGCACGGTCAGCTGGAGAGGCCAGTAGAGGGGGCCGAGCA spacer 
length: 41 repeater length: 24

1939   1278337 CTTGCAATTCTATCTCGAAGATTC CTGTAGGGCTAGGATCGAGAGGTTCAGCAAGATGGTG spacer 
length: 37 repeater length: 24

1940   1278399 CTTGCAATTCTATCTCGAAGATTC GAGAGGCTGGGCCTCACTGGTAGGGTCGTTATAGTTTCC spacer 
length: 39 repeater length: 24

1941   1278463 CTTGCAATTCTATCTCGAAGATTC CGGTGGGGCTTCTATTCTGAGGAGACCAGGGCTAGGTCA
1942   
1943   
1944   crispr 3
1945   786657 GCATATCCCTAAAGGGAATAGAAAG GTAGACGCCTGCACGGTTCAGCAAATACACGGCATCCT spacer 

length: 38 repeater length: 25
1946   786721 GCATATCCCTAAAGGGAATAGAAAG AACTGGAAGAGGGGGAGTAAGAGAGCGTTCTGGGGCT spacer 

length: 37 repeater length: 25
1947   786784 GCATATCCCTAAAGGGAATAGAAAG GTAGACCTGGCCGTCGAGGTGTATCTCCATGCAGCC spacer length: 

36 repeater length: 25
1948   786846 GCATATCCCTAAAGGGAATAGAAAG TTAGAAGCCTATTAGAGCAGGGCGTGGACGATGGCTCGA spacer 

length: 39 repeater length: 25
1949   786911 GCATATCCCTAAAGGGAATAGAAAG ATAACCTCGGTGCCAACGCGTTCGCCGTGAATGCTGG spacer 

length: 37 repeater length: 25
1950   786974 GCATATCCCTAAAGGGAATAGAAAG GAGAACCTGTAGCGCTCGAGCCTCGCAGCCGCCCTAACGG spacer 

length: 40 repeater length: 25
1951   787040 GCATATCCCTAAAGGGAATAGAAAG AAGAGAATTTGCGCCGATGAGGCGGGCGAGGGGTGACGG spacer 

length: 39 repeater length: 25
1952   787105 GCATATCCCTAAAGGGAATAGAAAG CTTCAGGTCTGCAATCGCCGCCCTGAGGTTCTGAATAT spacer 

length: 38 repeater length: 25
1953   787169 GCATATCCCTAAAGGGAATAGAAAG ACCCGCCGGCGGCCTCCTCGGCGGCATAGGCTGCACAACC spacer 

length: 40 repeater length: 25
1954   787235 GCATATCCCTAAAGGGAATAGAAAG GGGAGACTGCTAATCCGGAGGAGGCCCCGTGTGCAAA spacer 

length: 37 repeater length: 25
1955   787298 GCATATCCCTAAAGGGAATAGAAAG TCCTAACCGGCGGCCTCCGTATTATCCGGGGCGGCG spacer length: 

36 repeater length: 25
1956   787360 GCATATCCCTAAAGGGAATAGAAAG CTGGTTATAGTGAGGCCCTCCGGAGTCTCTATCACAAC spacer 

length: 38 repeater length: 25
1957   787424 GCATATCCCTAAAGGGAATAGAAAG CTTTACGCTGCCTTTCTGGCGGGGGTCCTGAGCCAG spacer length: 

36 repeater length: 25
1958   787486 GCATATCCCTAAAGGGAATAGAAAG TTACGGCATAGGGCTAGACCCTGCTATGAGCGGGGCACCGA spacer 

length: 41 repeater length: 25
1959   787553 GCATATCCCTAAAGGGAATAGAAAG CTTACCACCACCATTGGAGCCACCCCAGAGCTGCCTG spacer 

length: 37 repeater length: 25
1960   787616 GCATATCCCTAAAGGGAATAGAAAG GATTGCATAGGCGATATACCCGAATCCCAGGTCGGTA spacer 

length: 37 repeater length: 25
1961   787679 GCATATCCCTAAAGGGAATAGAAAG AGGAGGCGGAAGTACGAGATAGTTGTTGGGCCCGGAGATGCCGGCT 

spacer length: 46 repeater length: 25
1962   787751 GCATATCCCTAAAGGGAATAGAAAG TCCTGGACCTCCGCCTACCCCGCGTCCTAGTCTCCCGG spacer 

length: 38 repeater length: 25
1963   787815 GCATATCCCTAAAGGGAATAGAAAG TGGACCCACAAGAAGCTGGTGAAGAGCATTATGGAGTCA spacer 

length: 39 repeater length: 25
1964   787880 GCATATCCCTAAAGGGAATAGAAAG CCACCGCCTGAGCTCCCTCTCCAGCTCGGGGTCCACCTG spacer 

length: 39 repeater length: 25
1965   787945 GCATATCCCTAAAGGGAATAGAAAG ACCACGACGGTCTCCTCGCCCACGCCGCAGTAGTAGTCCGT spacer 

length: 41 repeater length: 25
1966   788012 GCATATCCCTAAAGGGAATAGAAAG TGAAGAAGCAGCCTAGGCCTATACTAGTCTATGAGCTCTCGAG spacer 

length: 43 repeater length: 25
1967   788081 GCATATCCCTAAAGGGAATAGAAAG TTATGAGGTGTGGGAGCGTGGATGGTGAGGTTGTTATAAAG spacer 

length: 41 repeater length: 25
1968   788148 GCATATCCCTAAAGGGAATAGAAAG AGTGGGCAAGCGGATAACATCTCTATAGAGAGGTCTAC spacer 

length: 38 repeater length: 25
1969   788212 GCATATCCCTAAAGGGAATAGAAAG CCACCTGGCGAGCCGCCCACCACCCTGCGGCATACGCAGCGCCTG 

spacer length: 45 repeater length: 25
1970   788283 GCATATCCCTAAAGGGAATAGAAAG TCGAGCACTTCCAGGCGGCTGGCCTTGCTAGGCTTGAGAACGGCA 

spacer length: 45 repeater length: 25
1971   788354 GCATATCCCTAAAGGGAATAGAAAG GCGGTGGTTGTGCTAGCCTTCGCATTCGCCCTCTCGGGCCC spacer 

length: 41 repeater length: 25
1972   788421 GCATATCCCTAAAGGGAATAGAAAG CTCTTTCTCGAGCACCAGCCTGCCTTCGGAGTCCATAG spacer 

length: 38 repeater length: 25
1973   788485 GCATATCCCTAAAGGGAATAGAAAG TTCACAGTCCACGCCTCGCAGGTCTACCATCTAGTCGATAT spacer 

length: 41 repeater length: 25
1974   788552 GCATATCCCTAAAGGGAATAGAAAG GCCGCGCTGAACGCCTACTTGCCGCCTGGCTTCGAGGC spacer 

length: 38 repeater length: 25
1975   788616 GCATATCCCTAAAGGGAATAGAAAG ATCACAAAAACGTGAACGCGCCCGCCCGGCTACAGCTTC spacer 



length: 39 repeater length: 25
1976   788681 GCATATCCCTAAAGGGAATAGAAAG CCTCACGTACAGCCACATGGTCCCCAGGCCAGCCAGGAC spacer 

length: 39 repeater length: 25
1977   788746 GCATATCCCTAAAGGGAATAGAAAG TTACGGGTGGTGTAACTAGAAATAACTATGAAGAT spacer length: 

35 repeater length: 25
1978   788807 GCATATCCCTAAAGGGAATAGAAAG GAAGCAACTCAGAAGAGCTTCCCTCTTGACTCTAAAGCCCT spacer 

length: 41 repeater length: 25
1979   788874 GCATATCCCTAAAGGGAATAGAAAG ATGTGCATGGAGTGGGCATCAGAATTAATGAGATAATCAA spacer 

length: 40 repeater length: 25
1980   788940 GCATATCCCTAAAGGGAATAGAAAG CTCGGTTACGGCGTTAGCCCCGCCGTTTGCATTGACAAA spacer 

length: 39 repeater length: 25
1981   789005 GCATATCCCTAAAGGGAATAGAAAG GTTGCCCTAGCACCCCTGCTGGCCCTGCTCCTAGTAC spacer 

length: 37 repeater length: 25
1982   789068 GCATATCCCTAAAGGGAATAGAAAG TACAACTTCCTGAGGTGGCTCGCCGCCTACGGCCCCG spacer 

length: 37 repeater length: 25
1983   789131 GCATATCCCTAAAGGGAATAGAAAG TGCAGCCAGCTTTACAACGCTGATCCTCTTCTCACTCCTA spacer 

length: 40 repeater length: 25
1984   789197 GCATATCCCTAAAGGGAATAGAAAG GTATATAATGTCGGGGGCTATCCCGCTGCTCATATCCAC spacer 

length: 39 repeater length: 25
1985   789262 GCATATCCCTAAAGGGAATAGAAAG CTGGAGCGCCGGGAGCTCAAGAGGGACGGCAGGCGCAGGGCGA spacer 

length: 43 repeater length: 25
1986   789331 GCATATCCCTAAAGGGAATAGAAAG TGGGGCTTCTATTCTGAGGAGACCAGGGCTAGGTCACCCACTC
1987   
1988   
1989   GCA_000011185.1_ASM1118v1_genomic.fna(findCrispr):
1990   START       REPEAT                           

SPACER                                             
1991   crispr 1
1992   109191 CCATACTAACTAGTACAT CTTAAACTATTCAGAAAAGAGACGATGTTAGCTGGATCGAAATGAAGGCT spacer 

length: 50 repeater length: 18
1993   109260 CCATACTAACTAGTACAT CTTAAACTCTTACAAATGTGGACACTAGGGGGATAGCTTTATCCACT spacer 

length: 47 repeater length: 18
1994   109326 CCATACTAACTAGTACAT CTTAAACTCCTTTAATTCAGATCTTTTATAAAGCGGGACTTCGTCAATACT spacer 

length: 51 repeater length: 18
1995   109396 CCATACTAACTAGTACAT CTTAAACGCTACATCACTGATGTCGATATATTCCGTGCCAAGTCGACT spacer 

length: 48 repeater length: 18
1996   109463 CCATACTAACTAGTACAT CTTAAACCGACCGCCGTGGACGGATTTTCGACAACTACGTTCTGGCT spacer 

length: 47 repeater length: 18
1997   109529 CCATACTAACTAGTACAT CTTAAACCTCATCGTTCAAGTGGACGGTGAGAGATATGTCTACT spacer 

length: 44 repeater length: 18
1998   109592 CCATACTAACTAGTACAT CTTAAACGAATAAAAGACTTTGATCAAGACAAGGTTCACTTCTATCGACTTCT 

spacer length: 53 repeater length: 18
1999   109664 CCATACTAACTAGTACAT CTTAAACTCTACGTCCTCTATCCCGACGACAACAACGAATATTATGCTTCT spacer 

length: 51 repeater length: 18
2000   109734 CCATACTAACTAGTACAT CTTAAACTGGGATTATATCCTGGAGGAAAAAATGGAGACGAAAACT spacer 

length: 46 repeater length: 18
2001   109799 CCATACTAACTAGTACAT CTTAAACAAGAAGTTTATGATAGCTACGATGCATCACGGGTTTTACT spacer 

length: 47 repeater length: 18
2002   109865 CCATACTAACTAGTACAT CTTAAACTCCAAGGATGAGGCAAGATCACGAAGATCGTCTTTTACT spacer 

length: 46 repeater length: 18
2003   109930 CCATACTAACTAGTACAT CTTAAACCTAGCGCTGAATACGAGCAAAATATGGAAATTCAAGGCT spacer 

length: 46 repeater length: 18
2004   109995 CCATACTAACTAGTACAT CTTAAACTGATAGGGAAGAGAGACCTCGAATATTGGATCGATAACCTCT spacer 

length: 49 repeater length: 18
2005   110063 CCATACTAACTAGTACAT CTTAAACTCAAGGCTTTAAAGCAAAAGGTTTTTAGGTGCTGGAAGATAGAGCACT 

spacer length: 55 repeater length: 18
2006   110137 CCATACTAACTAGTACAT CTTAAACGATATTTCATGATAGCGATCAGCTAACGTTTGTGAATGTTCT spacer 

length: 49 repeater length: 18
2007   110205 CCATACTAACTAGTACAT CTTAAACAGAAGACGTTCCGGAGGAATACATAAGGGGCATTTTCGACT spacer 

length: 48 repeater length: 18
2008   110272 CCATACTAACTAGTACAT CTTAAACGGTGTCAGCGTGTCGTTGTCATGCATCTCAATCAGCCTTACGCT spacer 

length: 51 repeater length: 18
2009   110342 CCATACTAACTAGTACAT AACAAGGTGAGAGAAAATGTGTTTCACACCAGTTGGATTTGTAAGATACTT
2010   
2011   
2012   GCA_000011205.1_ASM1120v1_genomic.fna(findCrispr):
2013   START       REPEAT                           

SPACER                                             
2014   crispr 1
2015   1071758 TGTTTATCCACAGTCTCTTG 

TAAAGACTGAATTGCTTCTCCTTGTTTCTTAACAGTCTCTTGGAGTGATATTATGGCTTGAGT spacer length: 63 



repeater length: 20
2016   1071842 TGTTTATCCACAGTCTCTTG 

CAAAGATTGGACTGCTTGTTGTAGTGATACTATAGCCTCACTTTGTTTTTTGGCTATCTCTTGAAGTGCTTGAATTGCCTCAGT 
spacer length: 84 repeater length: 20

2017   1071947 TGTTTATCCACAGTCTCTTG 
AAAGAAAGTAATGGCAACAAAGGATGATATTAAGGACATGGCAACTAAAAAGGATATTAAGAAGTTAGAGGTATGGATTAGCGC

2018   
2019   
2020   crispr 2
2021   1764371 GATTTGGAGAAAAAGATTGAA 

GGTACTAGAGCAGATTTAGAAAAGAAGATTGAGGACACAAAAACAGAACTTAAGGGTGAGATATCTACAGTTAAAGGAGAGCTGGA
GAAAAAGATTGAGGACACAAAAACAGAACTCAAAACTGAAGTCAATACTGTAAGACA spacer length: 143 
repeater length: 21

2022   1764536 GATTTGGAGAAAAAGATTGAA 
AACACGAGAATAGACCTTGAGAAAAAGATTGATGATACACGAAAAGATTTGGAGAATAAAATTGAGAATACTAGGAC spacer 
length: 77 repeater length: 21

2023   1764635 GATTTGGAGAAAAAGATTGAA 
GGATGATATTAAGGACATGGCAACTAAAAAGGATATTAAGAAGTTAGAGGTATGGATTAGCGCCTTAGGTGCTAGAT

2024   
2025   
2026   crispr 3
2027   2671319 CTTTCAATTCCATTATGGATTAG CTTACAGTAAAAGAGAAGTACTAACGTTGATGAGGAAACA spacer 

length: 40 repeater length: 23
2028   2671383 CTTTCAATTCCATTATGGATTAG CACTTGTGATTGAATCTCGTATAATTTAAGCTTGGCATCAT spacer 

length: 41 repeater length: 23
2029   2671448 CTTTCAATTCCATTATGGATTAG CCTAGACTGAGTTAAATTGTACATGCCTAAAATATAATTAAT spacer 

length: 42 repeater length: 23
2030   2671514 CTTTCAATTCCATTATGGATTAG CCTCGATTTCATTAACAACTTTCCTGAGGAGGACGAGTT spacer 

length: 39 repeater length: 23
2031   2671577 CTTTCAATTCCATTATGGATTAG CAAAGTGCTTACGATTTATCTGGAACCCCTCTCGTCGGGTG spacer 

length: 41 repeater length: 23
2032   2671642 CTTTCAATTCCATTATGGATTAG CAAAGCTGCAGAGAATAGCTAGGTTAGTCCAGGGTAAGCAAAC spacer 

length: 43 repeater length: 23
2033   2671709 CTTTCAATTCCATTATGGATTAG CGTTACAACTATTACAATTTTTGGAATTTTCTTCTACAATTA spacer 

length: 42 repeater length: 23
2034   2671775 CTTTCAATTCCATTATGGATTAG CTGGGTCGTGGAAGTAATCAGAGAGACTTACTGCGAATACTGT spacer 

length: 43 repeater length: 23
2035   2671842 CTTTCAATTCCATTATGGATTAG CTAACTCATTTGTGTTTGTTAATAAGTTTTGACGTAGTC spacer 

length: 39 repeater length: 23
2036   2671905 CTTTCAATTCCATTATGGATTAG CGTACACTATCGTAGATTTTCCGTACTCATAATCAATTTC spacer 

length: 40 repeater length: 23
2037   2671969 CTTTCAATTCCATTATGGATTAG CACGCAAGTGCCCACGATACCTGGGGCGATGGCGTTGATGCA spacer 

length: 42 repeater length: 23
2038   2672035 CTTTCAATTCCATTATGGATTAG CCATCTTGCATGCTGCATACGTTTCATAAAAATGAGGATCA spacer 

length: 41 repeater length: 23
2039   2672100 CTTTCAATTCCATTATGGATTAG CCCAGAGATTGAATTAGCTGAATTATATTCTTTTACATGTA spacer 

length: 41 repeater length: 23
2040   2672165 CTTTCAATTCCATTATGGATTAG CCGTAGACGGGTGAACCGTAGTAAGAAGGACTATTAGTAGGTGCC spacer 

length: 45 repeater length: 23
2041   2672234 CTTTCAATTCCATTATGGATTAG CTCTACGTTACGAATCAGAATTCACAATATGTAATGTATGTAA spacer 

length: 43 repeater length: 23
2042   2672301 CTTTCAATTCCATTATGGATTAG CATAGAAGTTGATGAGACTTATGATGTTAACATTTGGTATCAAA spacer 

length: 44 repeater length: 23
2043   2672369 CTTTCAATTCCATTATGGATTAG CGTGAGAGCTTTTTAATAAGTACTAGCGTATTCTATTTACC spacer 

length: 41 repeater length: 23
2044   2672434 CTTTCAATTCCATTATGGATTAG CGCAGGTAGTATTATGCAAGGTCCAATCAGGGTTAT spacer length: 

36 repeater length: 23
2045   2672494 CTTTCAATTCCATTATGGATTAG CTACCACTTGTATTGTTGTACTACTATTTAACCATAAAATTTCCATT 

spacer length: 47 repeater length: 23
2046   2672565 CTTTCAATTCCATTATGGATTAG CCAAACTTCTATTATTATGTTGTTTGGTCTTCAAGTGA spacer 

length: 38 repeater length: 23
2047   2672627 CTTTCAATTCCATTATGGATTAG CATTAATTGCTAATGTTAAAGGATCTTTCTCTTTAATTCTAA spacer 

length: 42 repeater length: 23
2048   2672693 CTTTCAATTCCATTATGGATTAG CATAGAATAAAGATTGTTAGATTTCTAGTTTTCAACAATTG spacer 

length: 41 repeater length: 23
2049   2672758 CTTTCAATTCCATTATGGATTAG CATAAGAATAATAAGTTATTATGACTACTCAGAAGTCGTG spacer 

length: 40 repeater length: 23
2050   2672822 CTTTCAATTCCATTATGGATTAG CATTGAATAATTGTAGAATCTTAAAGCTTGTCAGTCTATAGA spacer 

length: 42 repeater length: 23
2051   2672888 CTTTCAATTCCATTATGGATTAG CGGAAGATGTTATCCTTTTTTTAAAAGTTTTAAGATTTAGTAG spacer 

length: 43 repeater length: 23



2052   2672955 CTTTCAATTCCATTATGGATTAG CAAGAGGAGCGGGCTTAACGGTATTGTAATTGTTATAAAA spacer 
length: 40 repeater length: 23

2053   2673019 CTTTCAATTCCATTATGGATTAG CTAAGATAAAGTCTATTTTTTTATCAGAATTTCCAGATGCTAAATTT 
spacer length: 47 repeater length: 23

2054   2673090 CTTTCAATTCCATTATGGATTAG CACATTAAGATATATTAATATTGCCAAACTTATGGAAAGTA spacer 
length: 41 repeater length: 23

2055   2673155 CTTTCAATTCCATTATGGATTAG CATTCTTCTAATTCTTCTAACATAGATATTAATAAACTCA spacer 
length: 40 repeater length: 23

2056   2673219 CTTTCAATTCCATTATGGATTAG CTCTGCTTATTTTGTAGAAAAACTCTACAGGGAGGGAAGAGCGTT spacer 
length: 45 repeater length: 23

2057   2673288 CTTTCAATTCCATTATGGATTAG CGCGAATGCTTCTTCTAATTGGTATAGTGTTGTAATAA spacer 
length: 38 repeater length: 23

2058   2673350 CTTTCAATTCCATTATGGATTAG CGGGAGTCAGTAATTTTGCCTAAGCCATTGCACGTATAA spacer 
length: 39 repeater length: 23

2059   2673413 CTTTCAATTCCATTATGGATTAG CACGCTTAGACCAGATAGAAAAGAGACTCAAGAAGAAA spacer 
length: 38 repeater length: 23

2060   2673475 CTTTCAATTCCATTATGGATTAG CATATAATGATTGCGTCCAAGAAGTGGCATTAGATGATG spacer 
length: 39 repeater length: 23

2061   2673538 CTTTCAATTCCATTATGGATTAG CTTGCAAATAGGGAAGATGCAGTAAAGTATTACATTACAT spacer 
length: 40 repeater length: 23

2062   2673602 CTTTCAATTCCATTATGGATTAG CAAGATTAAAAAGTTTAGAAGTATACCTTAATTATTAGTTT spacer 
length: 41 repeater length: 23

2063   2673667 CTTTCAATTCCATTATGGATTAG CTCATCTGTGGAATTTGTAATTGAGGATAGCTAAAGT spacer length: 
37 repeater length: 23

2064   2673728 CTTTCAATTCCATTATGGATTAG CAATGAGTTATGAAGAAGTTTGTTCTTTTATAAAAGAAAAA spacer 
length: 41 repeater length: 23

2065   2673793 CTTTCAATTCCATTATGGATTAG CTTCCTTTCTCTAGTCCTTGCCCTATCAAACACTGTTATAA spacer 
length: 41 repeater length: 23

2066   2673858 CTTTCAATTCCATTATGGATTAG CAATATGAGGATGAGGTATCTGAGGGTAGCGCTTACAAGGC spacer 
length: 41 repeater length: 23

2067   2673923 CTTTCAATTCCATTATGGATTAG CAATGTTTACGGTAATACTTATGAGTATACCAGTACTA spacer 
length: 38 repeater length: 23

2068   2673985 CTTTCAATTCCATTATGGATTAG CTTAATACTTATTATAGCTACAGTTATTATTGCCCTTATAGTTAT spacer 
length: 45 repeater length: 23

2069   2674054 CTTTCAATTCCATTATGGATTAG CTCTATTTTTCTAGATGGTGGAAACGGTAAGGCATAATAGA spacer 
length: 41 repeater length: 23

2070   2674119 CTTTCAATTCCATTATGGATTAG CTACACTTAACGATATCCCAATTTACAAAATAATAA spacer length: 
36 repeater length: 23

2071   2674179 CTTTCAATTCCATTATGGATTAG CCACCCCTCAGCAGTACTTAGCAGCAGTCAGCTCTCTTA spacer 
length: 39 repeater length: 23

2072   2674242 CTTTCAATTCCATTATGGATTAG CCTGGTGCACTAACGGGTGCTGTGGTAGGTTCATTTGTTC spacer 
length: 40 repeater length: 23

2073   2674306 CTTTCAATTCCATTATGGATTAG CTTGTTGTGTTCTCTCTCTTTGCGATCTCTTCTAGTTTC spacer 
length: 39 repeater length: 23

2074   2674369 CTTTCAATTCCATTATGGATTAG CATAATTATGATCCTTCACTAGACCAAAAGGAAGAAGA spacer 
length: 38 repeater length: 23

2075   2674431 CTTTCAATTCCATTATGGATTAG CGACACGATAAATCATTCCGATATTAACAAAAAAATAGA spacer 
length: 39 repeater length: 23

2076   2674494 CTTTCAATTCCATTATGGATTAG CTATCGTTTTGAACTTTGCATGGACGGTATGTATAACTCTA spacer 
length: 41 repeater length: 23

2077   2674559 CTTTCAATTCCATTATGGATTAG CATTTTTAACGTAATTTTGGCTCAGAAAGACGTGACAAAAATG spacer 
length: 43 repeater length: 23

2078   2674626 CTTTCAATTCCATTATGGATTAG CTGACTTATTAGAACAGCTAGTGTATGCTATAAATCCAAAC spacer 
length: 41 repeater length: 23

2079   2674691 CTTTCAATTCCATTATGGATTAG CATTATCTCCACATGATATACGCCGTAGCGGGGCATATTG spacer 
length: 40 repeater length: 23

2080   2674755 CTTTCAATTCCATTATGGATTAG CTAGAAACTTAGACGAAATAACAGAGAAATACGATATACAA spacer 
length: 41 repeater length: 23

2081   2674820 CTTTCAATTCCATTATGGATTAG CTGACATGAAAGCGACAAAACGCCAAATAGAATTAATAAA spacer 
length: 40 repeater length: 23

2082   2674884 CTTTCAATTCCATTATGGATTAG CCGATTATTTATATATGCTCTTTGTGCTGTCGGCAGTGA spacer 
length: 39 repeater length: 23

2083   2674947 CTTTCAATTCCATTATGGATTAG CTCTGCCAGCTTACTCATCTTAGCCCACCTCCAACAACTT spacer 
length: 40 repeater length: 23

2084   2675011 CTTTCAATTCCATTATGGATTAG CCTTCTGATTACGATAGACCTTTCCAGTTTATGTGTGTTACAA spacer 
length: 43 repeater length: 23

2085   2675078 CTTTCAATTCCATTATGGATTAG CATAGTCAAGTGAGCCTCTGTTCCTTAAAGAAAATACAAT spacer 
length: 40 repeater length: 23

2086   2675142 CTTTCAATTCCATTATGGATTAG CACTTTATACGTATCCCCGCTTGTCGGCACCTTAACTGATTC spacer 
length: 42 repeater length: 23

2087   2675208 CTTTCAATTCCATTATGGATTAG CAAAATAGCACCAGGAAGGAGACTATACCACCGGGTTATGA spacer 



length: 41 repeater length: 23
2088   2675273 CTTTCAATTCCATTATGGATTAG CGACCTCAGTTTAATGATATGACCTAGTTTTTACTTCCCAGTTAAC 

spacer length: 46 repeater length: 23
2089   2675343 CTTTCAATTCCATTATGGATTAG CCTACTACTGATGATGGGAAAGCGTCAGAAGGATCTAAATTAA spacer 

length: 43 repeater length: 23
2090   2675410 CTTTCAATTCCATTATGGATTAG CAACTGCCCTGAGCGTGATGTTAAACTCCCCAGTTTAATA spacer 

length: 40 repeater length: 23
2091   2675474 CTTTCAATTCCATTATGGATTAG CCTGGTGAGGTTAGAATGCATGATGTAATACGTTTAGGAGA spacer 

length: 41 repeater length: 23
2092   2675539 CTTTCAATTCCATTATGGATTAG CGAGACTGATTACTAGAAGAATTAAATAATTTTTGCATATCTT spacer 

length: 43 repeater length: 23
2093   2675606 CTTTCAATTCCATTATGGATTAG CATCTCATGTTGATATTCTTCTTTAGCCTTCTCTAGAGCCATTT spacer 

length: 44 repeater length: 23
2094   2675674 CTTTCAATTCCATTATGGATTAG CTTGCTCTGGTACTAGTACAACTCTCTTTTGCCATC spacer length: 

36 repeater length: 23
2095   2675734 CTTTCAATTCCATTATGGATTAG CTACATATTTCTGCTGTAGCTGCCATTTATATCATCTTACT spacer 

length: 41 repeater length: 23
2096   2675799 CTTTCAATTCCATTATGGATTAG CACTATTACTCAAAGTATCCGTGATTATTATTACAATCA spacer 

length: 39 repeater length: 23
2097   2675862 CTTTCAATTCCATTATGGATTAG CATCGCGGGCTGCTGGGTCAAGTTCAGACATGTGATGAGCGTA spacer 

length: 43 repeater length: 23
2098   2675929 CTTTCAATTCCATTATGGATTAG CTCTATTATAGAGAAGAGATAGTACTTTTGCTTCTGGAGT spacer 

length: 40 repeater length: 23
2099   2675993 CTTTCAATTCCATTATGGATTAG CTAAAAATTTTCCAATTTGAGGATTTCTATCATACTAAATATA spacer 

length: 43 repeater length: 23
2100   2676060 CTTTCAATTCCATTATGGATTAG CTTGGAGAACCACCCTGAGCTTTCCGAAATCGTTAACAATAC spacer 

length: 42 repeater length: 23
2101   2676126 CTTTCAATTCCATTATGGATTAG CTTCTGCACTAGAAGAACCATGCTCTTTATCAGAATTG spacer 

length: 38 repeater length: 23
2102   2676188 CTTTCAATTCCATTATGGATTAG CAGCCAGCGAAGGATATGCAGTGATCGTTCATCATACTGA spacer 

length: 40 repeater length: 23
2103   2676252 CTTTCAATTCCATTATGGATTAG CCCCTCGCTTAAACAGAAACTGTTAGAGCAAGGCATAATTACAG spacer 

length: 44 repeater length: 23
2104   2676320 CTTTCAATTCCATTATGGATTAG CTTAAAGGCGGTGCACCGCTACCCCCGTTTGCGGTAATGTAAA spacer 

length: 43 repeater length: 23
2105   2676387 CTTTCAATTCCATTATGGATTAG CTGTTCATATTTCATATTTGCAATCTTCAAAATTTCCATAA spacer 

length: 41 repeater length: 23
2106   2676452 CTTTCAATTCCATTATGGATTAG CAGCACCGAGTATAGCACCTTCATTAGCTTCCTGAAGGACCT spacer 

length: 42 repeater length: 23
2107   2676518 CTTTCAATTCCATTATGGATTAG CATAAACCAAAGAAGTGACATTTACGAATACTACTTTGAGT spacer 

length: 41 repeater length: 23
2108   2676583 CTTTCAATTCCATTATGGATTAG CCCAAAACTAATGAGTATCATAATCGAGTCACCAGATCA spacer 

length: 39 repeater length: 23
2109   2676646 CTTTCAATTCCATTATGGATTAG CCACAGGTATCGCGAGGTCAGGGTTTGCTTTAACGAAAT spacer 

length: 39 repeater length: 23
2110   2676709 CTTTCAATTCCATTATGGATTAG CTCTGCATTGTGTTATGATAAATACGGTCAGCTTGCACGAG spacer 

length: 41 repeater length: 23
2111   2676774 CTTTCAATTCCATTATGGATTAG CAAAGTTGAAGTAAAGGTTGTTAAATCATTAGAAAAATTGCCT spacer 

length: 43 repeater length: 23
2112   2676841 CTTTCAATTCCATTATGGATTAG CCTCTATCCGGAAGAGTTTGCTAAGATTGACGAATTTTGTA spacer 

length: 41 repeater length: 23
2113   2676906 CTTTCAATTCCATTATGGATTAG CTGTTCAAGGAGAAAGCAATAATCAAGGTAAGACAAACTG spacer 

length: 40 repeater length: 23
2114   2676970 CTTTCAATTCCATTATGGATTAG CTACAGTCCTGTCGACGTAACATTTCGCTTTGCGTAAGCAATACTG 

spacer length: 46 repeater length: 23
2115   2677040 CTTTCAATTCCATTATGGATTAG CATCGGTAACTCATCATAATAAGTAGCATAAACTACTCC spacer 

length: 39 repeater length: 23
2116   2677103 CTTTCAATTCCATTATGGATTAG TATAGTCGTTATCTATAGCGTCCTGAATCCTCTCTAAAGCG spacer 

length: 41 repeater length: 23
2117   2677168 CTTTCAATTCCATTATGGATTAG CGAAATCCAAAGGAGAAAGGAGAAAAAAGCGGAAATTTT spacer 

length: 39 repeater length: 23
2118   2677231 CTTTCAATTCCATTATGGATTAG CAACCAGTTTGAGGAGTTCCTTAACAAGTTCATCTTCAGA spacer 

length: 40 repeater length: 23
2119   2677295 CTTTCAATTCCATTATGGATTAG CCGTTCATTTTATTAGGGCAGTTGGGTATACACAAGAATTATC spacer 

length: 43 repeater length: 23
2120   2677362 CTTTCAATTCCATTATGGATTAG CACGGGGTATATTGTGATCTGGTTCTGACAAAGACGTTGA spacer 

length: 40 repeater length: 23
2121   2677426 CTTTCAATTCCATTATGGATTAG CACAAGGAGGAGTATCTCGAGGTTGGGGAGGTTCATATAGTT spacer 

length: 42 repeater length: 23
2122   2677492 CTTTCAATTCCATTATGGATTAG CAGAGCTTGATTTAGAAGGAAAAATATGGTTGTATAATATAAAAT spacer 

length: 45 repeater length: 23



2123   2677561 CTTTCAATTCCATTATGGATTAG CAGATAGCATAATCATAATTTAGATCTTTAGCATATTTCATT spacer 
length: 42 repeater length: 23

2124   2677627 CTTTCAATTCCATTATGGATTAG CAGGGAAAGGTTCAGGTTTAAGGCTTATATTTCACCGCTGA spacer 
length: 41 repeater length: 23

2125   2677692 CTTTCAATTCCATTATGGATTAG CTCAAATTGGGACACAAACCATAACCCCAACAATTGAAGATA spacer 
length: 42 repeater length: 23

2126   2677758 CTTTCAATTCCATTATGGATTAG CTTAAGTAGATATTCTGCCGCAAAATTCCTATGACAATAATGTTT spacer 
length: 45 repeater length: 23

2127   2677827 CTTTCAATTCCATTATGGATTAG CTAATTTTGAGGGCGAAAATCGTAGGGGATGAAAGATATAC spacer 
length: 41 repeater length: 23

2128   2677892 CTTTCAATTCCATTATGGATTAG CTTAAAATATAAAGACGTATTAAAGCTAGACGGGAAG spacer length: 
37 repeater length: 23

2129   2677953 CTTTCAATTCCATTATGGATTAG CTGCCAATAACTATGAAATCAAGATATTTGACAGATGGATAA spacer 
length: 42 repeater length: 23

2130   2678019 CTTTCAATTCCATTATGGATTAG AAGGATGATATTAAGGACATGGCAACTAAAAAGGATATTAAG
2131   
2132   
2133   crispr 4
2134   25999 TTCAATTCCTTTTGGGATTCATC TGTTAGTCGGTCTATGAATTTCGTGGTAAACGCAAAATC spacer length: 

39 repeater length: 23
2135   26062 TTCAATTCCTTTTGGGATTCATC TATCATATTTCATCATTTTCTTTCACTAACAAATATATTC spacer 

length: 40 repeater length: 23
2136   26126 TTCAATTCCTTTTGGGATTCATC GGTGAGGTCAAAGAATTAGAGAGTTGGCAATTATATAGTAC spacer 

length: 41 repeater length: 23
2137   26191 TTCAATTCCTTTTGGGATTCATC CAGCTGACGTAGCCTCTGAGTTAGCTTTCCAGAAATATCTC spacer 

length: 41 repeater length: 23
2138   26256 TTCAATTCCTTTTGGGATTCATC TATAATAAAGCCCTGGGAAAGGACAGACCCGATATTTTTCGC spacer 

length: 42 repeater length: 23
2139   26322 TTCAATTCCTTTTGGGATTCATC AGGACATTTGAGTATCTATAATATTCCAGAGCCAAGAGTC spacer 

length: 40 repeater length: 23
2140   26386 TTCAATTCCTTTTGGGATTCATC TTGCTCAGCCTCATCAAATTTCTTCCTTTTCAATAAC spacer length: 

37 repeater length: 23
2141   26447 TTCAATTCCTTTTGGGATTCATC TCAATTGTTTTCTTCAATTGTTTTTCTTCAGACATTTAC spacer length: 

39 repeater length: 23
2142   26510 TTCAATTCCTTTTGGGATTCATC ACCAATTCGGCTGGAGACATACTGGTGCAGGAGGATTC spacer length: 

38 repeater length: 23
2143   26572 TTCAATTCCTTTTGGGATTCATC AATCCCTGATTCAAGAACTATTGAGGAATTACTTCATAGC spacer 

length: 40 repeater length: 23
2144   26636 TTCAATTCCTTTTGGGATTCATC GTAGTTGGTTCTTGAGTATCCTTACATATTCATCTATC spacer length: 

38 repeater length: 23
2145   26698 TTCAATTCCTTTTGGGATTCATC TTGGCGTAACAATATTTGCTACTAACTTAGGTATTAATC spacer length: 

39 repeater length: 23
2146   26761 TTCAATTCCTTTTGGGATTCATC GATTATCAATGACAATTCACAGACTTGCTAATTTCAAAC spacer length: 

39 repeater length: 23
2147   26824 TTCAATTCCTTTTGGGATTCATC ATAGTTAATCCTCTTTGTAGCAAAACTACTTTTAAATTCATTTC spacer 

length: 44 repeater length: 23
2148   26892 TTCAATTCCTTTTGGGATTCATC ACAATGGAACTTCTGAAACTCAACTCGTTGGATTAGTAC spacer length: 

39 repeater length: 23
2149   26955 TTCAATTCCTTTTGGGATTCATC AAGAACGAAATACGTGAGAACGGTTTTAGTATATATGTATC spacer 

length: 41 repeater length: 23
2150   27020 TTCAATTCCTTTTGGGATTCATC TATCAAATGTATGCCTATAGACGAATAATGAGATTAGTC spacer length: 

39 repeater length: 23
2151   27083 TTCAATTCCTTTTGGGATTCATC TTTGTTTAGGACTTCTTCTAGTTCTGATCCTCCAAAA spacer length: 

37 repeater length: 23
2152   27144 TTCAATTCCTTTTGGGATTCATC CACAACTTAAATATAAATATGCATTAAATGAAATTTCTAAC spacer 

length: 41 repeater length: 23
2153   27209 TTCAATTCCTTTTGGGATTCATC AATGCGTCTGCAATAACTACGTTATCCCTCTTCTGTACCTC spacer 

length: 41 repeater length: 23
2154   27274 TTCAATTCCTTTTGGGATTCATC TCTTTTGAGTTTATTAATTCTTCTTTTAAGTTCTTTAACC spacer 

length: 40 repeater length: 23
2155   27338 TTCAATTCCTTTTGGGATTCATC CCATTGAAATGCAAAAAGGTATGATAAAGACTCAAGCTAC spacer 

length: 40 repeater length: 23
2156   27402 TTCAATTCCTTTTGGGATTCATC AACAGTTCCCCAGTTCTCAGGCCCGTTTCAACTAATAATC spacer 

length: 40 repeater length: 23
2157   27466 TTCAATTCCTTTTGGGATTCATC CAGAGATATTATTTAACATATGTCGCTCCAGATCTTAAC spacer length: 

39 repeater length: 23
2158   27529 TTCAATTCCTTTTGGGATTCATC TGCGACCACCAACGCGTTAGCCGTTTACAGACTGCCCTCC spacer 

length: 40 repeater length: 23
2159   27593 TTCAATTCCTTTTGGGATTCATC ACGACTACAACAAGATACTACAAAAGTTGACAGAGATATTC spacer 

length: 41 repeater length: 23
2160   27658 TTCAATTCCTTTTGGGATTCATC TTGTCTCTATGATTTCATGAATCGCATCTCTTAGTTTTGC spacer 



length: 40 repeater length: 23
2161   27722 TTCAATTCCTTTTGGGATTCATC ATAAATGGTTTTCAGTTCCCTTAACGTTCATTTTTTGTAC spacer 

length: 40 repeater length: 23
2162   27786 TTCAATTCCTTTTGGGATTCATC CTGCTATTCTTGCTGAGAAACTCGATTTAGCGGATATAGCAATC spacer 

length: 44 repeater length: 23
2163   27854 TTCAATTCCTTTTGGGATTCATC GAACCTCCCGAAACACTCAAAGTTAAGAAGACTAAACCC spacer length: 

39 repeater length: 23
2164   27917 TTCAATTCCTTTTGGGATTCATC TTATAAATGTTGTATTAATAACTAGCTGACCGTTATACCC spacer 

length: 40 repeater length: 23
2165   27981 TTCAATTCCTTTTGGGATTCATC AACACCACAATGTTATGTCGCTATGGGAGAATATAAGGC spacer length: 

39 repeater length: 23
2166   28044 TTCAATTCCTTTTGGGATTCATC TTTGAGACATTAACACTCTGTACACCAGACAGAGTAACCTTC spacer 

length: 42 repeater length: 23
2167   28110 TTCAATTCCTTTTGGGATTCATC TGAATTTCTTCACTCCAGAAAAGATAAATACTACC spacer length: 35 

repeater length: 23
2168   28169 TTCAATTCCTTTTGGGATTCATC GAGAAAAAATAAATCCTTTAAAACTGACCTCCTCCCTCCTTCC spacer 

length: 43 repeater length: 23
2169   28236 TTCAATTCCTTTTGGGATTCATC ATAAGGAGCTTAAGGAGAGGATAGTAAAGGAGTAC spacer length: 35 

repeater length: 23
2170   28295 TTCAATTCCTTTTGGGATTCATC GTGGGCATGAACTTTCTACGCCACGCATTGAGGATATAAC spacer 

length: 40 repeater length: 23
2171   28359 TTCAATTCCTTTTGGGATTCATC TGAAGCTGGTGCTTACGGCTACCTCTGTGAGCATGTAAAC spacer 

length: 40 repeater length: 23
2172   28423 TTCAATTCCTTTTGGGATTCATC TAGAAGATATAGAGCAAAATGTAAATAAAGAAGATTTC spacer length: 

38 repeater length: 23
2173   28485 TTCAATTCCTTTTGGGATTCATC CTTACTCATCTTCCTTCACCTCCATGTCGAATGATC spacer length: 36 

repeater length: 23
2174   28545 TTCAATTCCTTTTGGGATTCATC ATATAACAGGGAAACCGAAGAAATTTGGAGTAGACTC spacer length: 

37 repeater length: 23
2175   28606 TTCAATTCCTTTTGGGATTCATC TTCTGTTGATTTTTTCTTCTTCCATTTTGCGATCACCTTTCC spacer 

length: 42 repeater length: 23
2176   28672 TTCAATTCCTTTTGGGATTCATC AACAGTGGAAGGTTTACCTACAAGCTCTGCTTTACCACGC spacer 

length: 40 repeater length: 23
2177   28736 TTCAATTCCTTTTGGGATTCATC ACCCAGATCCGCTTTACATAGAGGCTGTCGAAATAAACGC spacer 

length: 40 repeater length: 23
2178   28800 TTCAATTCCTTTTGGGATTCATC ATTCTACTAATGGTGCAGGGAATATTGTGGAATTTGTATAC spacer 

length: 41 repeater length: 23
2179   28865 TTCAATTCCTTTTGGGATTCATC ATCATTATGCCCACCTCAGTGGTGCAGTACTGCTAACGCGAC spacer 

length: 42 repeater length: 23
2180   28931 TTCAATTCCTTTTGGGATTCATC ATAGTACAAATTTTTAGAAGAACAAAAACCATAATTAGC spacer length: 

39 repeater length: 23
2181   28994 TTCAATTCCTTTTGGGATTCATC AGAGCATCTCTGGTATGTCCGGTGAGGTGATAGTGTTATGC spacer 

length: 41 repeater length: 23
2182   29059 TTCAATTCCTTTTGGGATTCATC AAGCGTCTACTTTTTAGTAGATTCTTATAAACTCATAAAAC spacer 

length: 41 repeater length: 23
2183   29124 TTCAATTCCTTTTGGGATTCATC ATGACATTGCGTCTGCGATGACTGAAGAGGAGTACAAAAAC spacer 

length: 41 repeater length: 23
2184   29189 TTCAATTCCTTTTGGGATTCATC GCGATGATGACGGATGGACAGGCTGACTTAAGATGAC spacer length: 

37 repeater length: 23
2185   29250 TTCAATTCCTTTTGGGATTCATC ACGATTTTTGGCAATTAGTGGAAGAAAAGAAGCTAACAC spacer length: 

39 repeater length: 23
2186   29313 TTCAATTCCTTTTGGGATTCATC GACTCCAGTTACATAAATTGCAAATAACATAATAATCCC spacer length: 

39 repeater length: 23
2187   29376 TTCAATTCCTTTTGGGATTCATC GTACACCTAATGGAAAATGTAATCATCATGGACTGAGGGCGC spacer 

length: 42 repeater length: 23
2188   29442 TTCAATTCCTTTTGGGATTCATC CTGGACTACAGTCAGTCAAAATCTCTAATTCAAC spacer length: 34 

repeater length: 23
2189   29500 TTCAATTCCTTTTGGGATTCATC GAAGTTGTTTCTTGATATTTTCAAATTCTACAATTGTATC spacer 

length: 40 repeater length: 23
2190   29564 TTCAATTCCTTTTGGGATTCATC TGTGCCGATAATAAACCCTGCGTATCGAAGGGCTGTATCC spacer 

length: 40 repeater length: 23
2191   29628 TTCAATTCCTTTTGGGATTCATC GTTAACTTCTCAACTTGAGAAACTCTAAACTTTATAATCC spacer 

length: 40 repeater length: 23
2192   29692 TTCAATTCCTTTTGGGATTCATC TATCTTAAGAGACTTTATGGAAATAAAGCCTTCAATAAC spacer length: 

39 repeater length: 23
2193   29755 TTCAATTCCTTTTGGGATTCATC GAGGATTTTGTAAGAATAGATGAAATCAAAGCGGAATATAAAATC spacer 

length: 45 repeater length: 23
2194   29824 TTCAATTCCTTTTGGGATTCATC AGAAATTGAAAGTTTAGAAAGAAAAACATATATATCACTC spacer 

length: 40 repeater length: 23
2195   29888 TTCAATTCCTTTTGGGATTCATC CTCCAGTGGTTCTCATTTTGTGTGACGGTACTGAGTATAC spacer 

length: 40 repeater length: 23



2196   29952 TTCAATTCCTTTTGGGATTCATC TTTATTGAAGACTATGATGAAGTTATTGTAGATAAC spacer length: 36 
repeater length: 23

2197   30012 TTCAATTCCTTTTGGGATTCATC GTGGTCCATATCCGCCTTCATAAGGTTTAGGTAAAGTTATC spacer 
length: 41 repeater length: 23

2198   30077 TTCAATTCCTTTTGGGATTCATC ATAATTGCGGGGCAATTGCACCGTACCATGATGAAGCC spacer length: 
38 repeater length: 23

2199   30139 TTCAATTCCTTTTGGGATTCATC ACGGGAAAATAATACATAACGTGAAAGATGTTAATAAAATC spacer 
length: 41 repeater length: 23

2200   30204 TTCAATTCCTTTTGGGATTCATC GAAGTAGAAATAACAGAAAACCTCCCGTATCCTATTAATC spacer 
length: 40 repeater length: 23

2201   30268 TTCAATTCCTTTTGGGATTCATC GGAATACCATCAACAAGCAACTTCTTGCCCTCATATTTTTC spacer 
length: 41 repeater length: 23

2202   30333 TTCAATTCCTTTTGGGATTCATC TTATTTGAAGGAATACAGTGTTTCTGACATGTCCTACACC spacer 
length: 40 repeater length: 23

2203   30397 TTCAATTCCTTTTGGGATTCATC AAAGTAGAACACCCGGGCAGAGTAAGAAAATATTTAGAAC spacer 
length: 40 repeater length: 23

2204   30461 TTCAATTCCTTTTGGGATTCATC TTAAAATCGGGTCGGCAAATCCAGAAAGGAAACTGAAC spacer length: 
38 repeater length: 23

2205   30523 TTCAATTCCTTTTGGGATTCATC AGAAGAAGAGGATAATACTTATACACCACATTATCTCATC spacer 
length: 40 repeater length: 23

2206   30587 TTCAATTCCTTTTGGGATTCATC AAAGTAATGGCAACAAAGGATGATATTAAGGACATGGCAA
2207   
2208   
2209   crispr 5
2210   2662855 ACTTCATTAAGAGTGAAAAAAGAG CTAAATTATGAGTTTCATCAGTCATACTTTCAATTCCATT spacer 

length: 40 repeater length: 24
2211   2662920 ACTTCATTAAGAGTGAAAAAAGAG GCCGTTAATGACCAATCTCTTTTTGCATCCCAGAAGTACTTT spacer 

length: 42 repeater length: 24
2212   2662987 ACTTCATTAAGAGTGAAAAAAGAG GATATTAAGGACATGGCAACTAAAAAGGATATTAAGAAGTTA
2213   
2214   
2215   crispr 6
2216   2694294 CTTTATTCATAATGCTAATTCCGT CGAAAAAGGTAGAAAATTATTACAGGTTCTTAAGGATAT spacer 

length: 39 repeater length: 24
2217   2694358 CTTTATTCATAATGCTAATTCCGT TCACGCTCTTTCAACTCTGCTAGTAATTTTGCTCATGAAACT spacer 

length: 42 repeater length: 24
2218   2694425 CTTTATTCATAATGCTAATTCCGT TAATGGCAACAAAGGATGATATTAAGGACATGGCAACTAAAA
2219   
2220   
2221   crispr 7
2222   2664097 CTTTCAATTCCATTAAGGATTATC ATGGGTAGGTAACGTAATATAGACGATACGTCGAGAAGATTC spacer 

length: 42 repeater length: 24
2223   2664164 CTTTCAATTCCATTAAGGATTATC TAATAAAAAGTAGTCAGCTTCATCTATGAATATTTTTGTAT spacer 

length: 41 repeater length: 24
2224   2664230 CTTTCAATTCCATTAAGGATTATC CTAGGCTTGAAACCAATACTCTGTTTCTCACTTTCATGTTTAAT spacer 

length: 44 repeater length: 24
2225   2664299 CTTTCAATTCCATTAAGGATTATC TCTCTTTCAAATCACTTCAGTGGGGCTAGGATATACTTA spacer 

length: 39 repeater length: 24
2226   2664363 CTTTCAATTCCATTAAGGATTATC AAAATGAGCTTGAAAAAATCGAAAACGAACTCAGGTTAATGA spacer 

length: 42 repeater length: 24
2227   2664430 CTTTCAATTCCATTAAGGATTATC CCGAATTTACCTAGTGTTGTTAGCATAAGAAGAAGTAGG spacer 

length: 39 repeater length: 24
2228   2664494 CTTTCAATTCCATTAAGGATTATC CCAAAGATAGGGACATGGGAGGCGCTAGCGAAGTATAAAGT spacer 

length: 41 repeater length: 24
2229   2664560 CTTTCAATTCCATTAAGGATTATC TGGACCAGATCGATAGCCGGGATTATAATAGATTTAATAA spacer 

length: 40 repeater length: 24
2230   2664625 CTTTCAATTCCATTAAGGATTATC TTTATTATCATAATAATACCAGACTTTTCGTACTCTTTC spacer 

length: 39 repeater length: 24
2231   2664689 CTTTCAATTCCATTAAGGATTATC ATTCAATATTTTGTATGGAGTTACAGCCCATACAACGTT spacer 

length: 39 repeater length: 24
2232   2664753 CTTTCAATTCCATTAAGGATTATC AGAACTTCGCGGTAAGGCAAACATCAATTGCAGTTTCTAG spacer 

length: 40 repeater length: 24
2233   2664818 CTTTCAATTCCATTAAGGATTATC GGGGTAGCAATGCTAATTTTGGGTACTGATGATTCGGGTAA spacer 

length: 41 repeater length: 24
2234   2664884 CTTTCAATTCCATTAAGGATTATC CAAATGTTTTGGGTAATGATATACCACAGCTTGTAGCCTATT spacer 

length: 42 repeater length: 24
2235   2664951 CTTTCAATTCCATTAAGGATTATC AGGGTGTCGATATACCTAACATTCGTTCATTAGTGTTAGCGT spacer 

length: 42 repeater length: 24
2236   2665018 CTTTCAATTCCATTAAGGATTATC ATTAATTACTATGGAATCCGTGATATCCGGATAAGGCAATCC spacer 

length: 42 repeater length: 24
2237   2665085 CTTTCAATTCCATTAAGGATTATC TTCGTTTCACGTCTTTCATAGTTAAAAATCAGTGTGAGA spacer 



length: 39 repeater length: 24
2238   2665149 CTTTCAATTCCATTAAGGATTATC GTAAATGAATTGCCTGGTCTTCTCCACTCTGACAGTTGTAG spacer 

length: 41 repeater length: 24
2239   2665215 CTTTCAATTCCATTAAGGATTATC 

ATAAGCATCCCGTTATTAGGACCTAACACTACTACAGTCGTCTTTCAATTCCATTTATTAATTTACCGTATCCGCTTTTGCAA 
spacer length: 83 repeater length: 24

2240   2665323 CTTTCAATTCCATTAAGGATTATC CCAAAGCTGATGACTGTTAAACTCGAGTCTTCAGATC spacer 
length: 37 repeater length: 24

2241   2665385 CTTTCAATTCCATTAAGGATTATC AGGGCGGATTAGCAGTAAACGAAAGCGATTCAGTAGAATACGAT spacer 
length: 44 repeater length: 24

2242   2665454 CTTTCAATTCCATTAAGGATTATC CTTTACAATAAGAAAATTTAACAAAGACCTGAGACAGTTT spacer 
length: 40 repeater length: 24

2243   2665519 CTTTCAATTCCATTAAGGATTATC AAAAATTAGAGAAGCTCGCAGAGGATGATGCTGAGACAA spacer 
length: 39 repeater length: 24

2244   2665583 CTTTCAATTCCATTAAGGATTATC ATGAGGTAGTGGACATGCTTCGCGATGGTTCGCTAATTTG spacer 
length: 40 repeater length: 24

2245   2665648 CTTTCAATTCCATTAAGGATTATC CAAGATGAAGTCGCATTAATTATAAGTTATCATGATAATGA spacer 
length: 41 repeater length: 24

2246   2665714 CTTTCAATTCCATTAAGGATTATC AACTCATTAACTGAAAAGCCAATTGATCATCTATAACAG spacer 
length: 39 repeater length: 24

2247   2665778 CTTTCAATTCCATTAAGGATTATC TAATATTAACAGTAATTTTTGAGTTATTAATGATAT spacer length: 
36 repeater length: 24

2248   2665839 CTTTCAATTCCATTAAGGATTATC AAAAATTCAATCGCTTGTTGGTCAGCTGAACCGTCATAATATTCCA 
spacer length: 46 repeater length: 24

2249   2665910 CTTTCAATTCCATTAAGGATTATC CTACAAAACCATTACTTTGTAATGAGTGAGATAGAGCTCCAA spacer 
length: 42 repeater length: 24

2250   2665977 CTTTCAATTCCATTAAGGATTATC CTACATGGATTGGAGCGCTAGATGCCGGCACACTAAAAG spacer 
length: 39 repeater length: 24

2251   2666041 CTTTCAATTCCATTAAGGATTATC ATGATTGGTGGTAAAGCTGGGGATATTTTGGCTGGTGCTG spacer 
length: 40 repeater length: 24

2252   2666106 CTTTCAATTCCATTAAGGATTATC GTATTCGAAACTTAATTTGAATATCTTCCCCTTAGGGGTA spacer 
length: 40 repeater length: 24

2253   2666171 CTTTCAATTCCATTAAGGATTATC TTTACACTAGTAAACTTAGTTACGTTAGTCTGGAAGTTCTG spacer 
length: 41 repeater length: 24

2254   2666237 CTTTCAATTCCATTAAGGATTATC ATTTGCCCACTCTTCCAAATATGATATAGATATCTGTTTTAA spacer 
length: 42 repeater length: 24

2255   2666304 CTTTCAATTCCATTAAGGATTATC CAGTTATATAGTAAAAGTTACGTCGAGTATGGAAAAA spacer 
length: 37 repeater length: 24

2256   2666366 CTTTCAATTCCATTAAGGATTATC TCTTTATTGTGCATGACAGCCTAAATAAATATGCTCTGACT spacer 
length: 41 repeater length: 24

2257   2666432 CTTTCAATTCCATTAAGGATTATC CACAGCTAGAAAAGAACAGAGTTCAAGTAAAAATGAACAA spacer 
length: 40 repeater length: 24

2258   2666497 CTTTCAATTCCATTAAGGATTATC AACTCAGAGTAATTACAGTTAAACTGGATGAAGAACTAGTCCA spacer 
length: 43 repeater length: 24

2259   2666565 CTTTCAATTCCATTAAGGATTATC CTGAACTTGGTGTACCGTTAGACGTCATAGACTTTATCC spacer 
length: 39 repeater length: 24

2260   2666629 CTTTCAATTCCATTAAGGATTATC TTAAAATATTGCTTAAGCTCTTCCTCATCGTCAATAAA spacer 
length: 38 repeater length: 24

2261   2666692 CTTTCAATTCCATTAAGGATTATC CTACCCCTAGGGTGTCTTAAGTCAATTCTTTTCCTATTTTTT spacer 
length: 42 repeater length: 24

2262   2666759 CTTTCAATTCCATTAAGGATTATC TTCTAAGAGCTTAACCACAAACAAATTTGACATAAAATAAGATAA 
spacer length: 45 repeater length: 24

2263   2666829 CTTTCAATTCCATTAAGGATTATC TGGACTACAGTCAGTCAAAATCTCTAATTCAACATTTA spacer 
length: 38 repeater length: 24

2264   2666892 CTTTCAATTCCATTAAGGATTATC TTCTGACCAGTCGACATGGAATTTTATAGTGAATAACA spacer 
length: 38 repeater length: 24

2265   2666955 CTTTCAATTCCATTAAGGATTATC ATAGGAACTAAAGATCCCTGTTGATATTTTACTCCAGTAGTAGCA 
spacer length: 45 repeater length: 24

2266   2667025 CTTTCAATTCCATTAAGGATTATC CTGCTTAACAAGTTAAGCAGCAATTGTAGAGTGTTATTCT spacer 
length: 40 repeater length: 24

2267   2667090 CTTTCAATTCCATTAAGGATTATC GGATGATATTAAGGACATGGCAACTAAAAAGGATATTAAG
2268   
2269   
2270   crispr 8
2271   32702 GATGAATCCCAAAAGGAATTGAAAG TTCCTAACTTCTTTCGTAAATGTTAGGAAAAGATTTA spacer length: 

37 repeater length: 25
2272   32765 GATGAATCCCAAAAGGAATTGAAAG ATTAGCATCAACAATTTTCGATGAAGGAGTAGACATACC spacer 

length: 39 repeater length: 25
2273   32830 GATGAATCCCAAAAGGAATTGAAAG ACACTAATAATATAGGATTTGTCACGGAAGATGATA spacer length: 

36 repeater length: 25
2274   32892 GATGAATCCCAAAAGGAATTGAAAG ACTTTATCTTTATACCGTAACTCTATACTGGAGAC spacer length: 



35 repeater length: 25
2275   32953 GATGAATCCCAAAAGGAATTGAAAG AAGATAGATGACAAGATAACAATAAATTTCATACAAATA spacer 

length: 39 repeater length: 25
2276   33018 GATGAATCCCAAAAGGAATTGAAAG CGTAATTAAGCCCGATTTGTACACCACGCCGTGGGTT spacer length: 

37 repeater length: 25
2277   33081 GATGAATCCCAAAAGGAATTGAAAG TGATTGATCACAATGAGAAGACTGTAAAGCTGATAAA spacer length: 

37 repeater length: 25
2278   33144 GATGAATCCCAAAAGGAATTGAAAG TGTTGAGGCATAAATTAATCTATCCTTAATGAAAAA spacer length: 

36 repeater length: 25
2279   33206 GATGAATCCCAAAAGGAATTGAAAG TTCTTCCTCAGCCTCCATTTTGTTTATGATTTGTAGTGC spacer 

length: 39 repeater length: 25
2280   33271 GATGAATCCCAAAAGGAATTGAAAG TTCAATAATCTCTATCTTTCCAAAATCTGTAAATGAAGA spacer 

length: 39 repeater length: 25
2281   33336 GATGAATCCCAAAAGGAATTGAAAG TATGGGAATGTGAACAGCTTATCCTCATTTTATCCCCAA spacer 

length: 39 repeater length: 25
2282   33401 GATGAATCCCAAAAGGAATTGAAAG TTTCTGTAATCTCCCTGCTTTCTTAACGTTATCTTATCA spacer 

length: 39 repeater length: 25
2283   33466 GATGAATCCCAAAAGGAATTGAAAG ATGAACTGTTTGCCCTACTTGATAGCCACTGATTCAAT spacer 

length: 38 repeater length: 25
2284   33530 GATGAATCCCAAAAGGAATTGAAAG TCGCAAAGCGAAAAATTGAAAATTTTTACAATCAAA spacer length: 

36 repeater length: 25
2285   33592 GATGAATCCCAAAAGGAATTGAAAG GTAAAAATGATGTTCAATAAGTTGTATGGAGATGAAAATTCA spacer 

length: 42 repeater length: 25
2286   33660 GATGAATCCCAAAAGGAATTGAAAG GAGATTATAGCCGAGATAATAGAAGAATCAAAGCCAAAT spacer 

length: 39 repeater length: 25
2287   33725 GATGAATCCCAAAAGGAATTGAAAG GTATACTCATTCATAATCTTTTCCATTAAAGCCAAAATA spacer 

length: 39 repeater length: 25
2288   33790 GATGAATCCCAAAAGGAATTGAAAG GTAAGAGTGTTGAAATATTCATCTACAACTAAGTAATCAAAA spacer 

length: 42 repeater length: 25
2289   33858 GATGAATCCCAAAAGGAATTGAAAG TATTCATTAATTCAGACAGAAGAGAAGAATTTTGATTATT spacer 

length: 40 repeater length: 25
2290   33924 GATGAATCCCAAAAGGAATTGAAAG CTCACTCTCTTGTAATTTTTCTAGAGCGATTCTAAA spacer length: 

36 repeater length: 25
2291   33986 GATGAATCCCAAAAGGAATTGAAAG CAGTATATTTGTTTAAGTTTTCTTGCATATTTTGTCGCT spacer 

length: 39 repeater length: 25
2292   34051 GATGAATCCCAAAAGGAATTGAAAG AATATATTGTTGATATTGAGGAAATTGGAACAAATAC spacer length: 

37 repeater length: 25
2293   34114 GATGAATCCCAAAAGGAATTGAAAG ATATAACTTTACACACGTTACACAATAAACCATGAACCA spacer 

length: 39 repeater length: 25
2294   34179 GATGAATCCCAAAAGGAATTGAAAG TTTATTTTTATTTTTTCCGTTAGGGGTGGGGGGATGTT spacer 

length: 38 repeater length: 25
2295   34243 GATGAATCCCAAAAGGAATTGAAAG GGTACATCTTGGCTTACTATTTTATAGGCTGTCTTCTCT spacer 

length: 39 repeater length: 25
2296   34308 GATGAATCCCAAAAGGAATTGAAAG GAAATCCTAAAGGCGGTTCAAAATCCTTAGCGTAG spacer length: 

35 repeater length: 25
2297   34369 GATGAATCCCAAAAGGAATTGAAAG TTTAATTTTCTTAAATAGTCAAAAAAAGAACTACTTC spacer length: 

37 repeater length: 25
2298   34432 GATGAATCCCAAAAGGAATTGAAAG TATTACTTTGTCACATGCGTAATACTAAGATTGTTATT spacer 

length: 38 repeater length: 25
2299   34496 GATGAATCCCAAAAGGAATTGAAAG GAAGTAGTTAGTAAATGCTACTCGACGTGTGAAAATAT spacer 

length: 38 repeater length: 25
2300   34560 GATGAATCCCAAAAGGAATTGAAAG CTAAAAAGAGACTTTTAACTGGGGAGTTTAATCACCGTC spacer 

length: 39 repeater length: 25
2301   34625 GATGAATCCCAAAAGGAATTGAAAG TAAAGCCGGAATTGTTACTGTACAGTTTTCTTTCTCAAC spacer 

length: 39 repeater length: 25
2302   34690 GATGAATCCCAAAAGGAATTGAAAG CTGTAAACTAGAGTTGAAATAACACTTCTATCAAGAACA spacer 

length: 39 repeater length: 25
2303   34755 GATGAATCCCAAAAGGAATTGAAAG TTTGGCTATTTCGATAGCTTGATTTAAGTCACTAATAG spacer 

length: 38 repeater length: 25
2304   34819 GATGAATCCCAAAAGGAATTGAAAG TTGGAATTTTGGCTCACCCCCTTTAAGTATTCATCT spacer length: 

36 repeater length: 25
2305   34881 GATGAATCCCAAAAGGAATTGAAAG TTAACGGAATCGGTCTAGGTGATTTGCCATTTAA spacer length: 34 

repeater length: 25
2306   34941 GATGAATCCCAAAAGGAATTGAAAG AGGAGGAGCTGAACGGTAACCCTATGGTTGACAGTGAGT spacer 

length: 39 repeater length: 25
2307   35006 GATGAATCCCAAAAGGAATTGAAAG CTTTTCTTTTCTGAGTGTGGACAACAATTTCTAA spacer length: 34 

repeater length: 25
2308   35066 GATGAATCCCAAAAGGAATTGAAAG TCTTCCTTTTGTGGCTAATTGGTCAAATGATGTTATC spacer length: 

37 repeater length: 25
2309   35129 GATGAATCCCAAAAGGAATTGAAAG TAATATATCAAATATCTTTTGAATTGTTGAACAAGTTC spacer 

length: 38 repeater length: 25



2310   35193 GATGAATCCCAAAAGGAATTGAAAG TTCTACTTATCAAACTAGTAGGTCTAACATATTACGTC spacer 
length: 38 repeater length: 25

2311   35257 GATGAATCCCAAAAGGAATTGAAAG TAATAAGAAGAAAATTGCTAAATGTTTTGAATCATAATGC spacer 
length: 40 repeater length: 25

2312   35323 GATGAATCCCAAAAGGAATTGAAAG AAGAAACCTTCAGAAATCCAAATTGAGATATGGTCA spacer length: 
36 repeater length: 25

2313   35385 GATGAATCCCAAAAGGAATTGAAAG ATCACTAAATCATTAACTCTGACTTTGAAAACCATCTCAG spacer 
length: 40 repeater length: 25

2314   35451 GATGAATCCCAAAAGGAATTGAAAG AGCTTTCTTAATTAATCCACATGAACATGTCTTACTA spacer length: 
37 repeater length: 25

2315   35514 GATGAATCCCAAAAGGAATTGAAAG GCAAAGTAGTACCTTCGGTTTGTCTTATCCCGCTTAATA spacer 
length: 39 repeater length: 25

2316   35579 GATGAATCCCAAAAGGAATTGAAAG AACTCCCTAACGAACTCTATCTTATCTTGCTTATCCAATA spacer 
length: 40 repeater length: 25

2317   35645 GATGAATCCCAAAAGGAATTGAAAG AAGATCCACTAACAGTGCTAAAGCCGATCATTGGTAACCGC spacer 
length: 41 repeater length: 25

2318   35712 GATGAATCCCAAAAGGAATTGAAAG TTTGAGTTACTGTCAAAGATTAGCAATTTTTGTTTTGT spacer 
length: 38 repeater length: 25

2319   35776 GATGAATCCCAAAAGGAATTGAAAG TTTCTTAACTACAGTGAGTGGAAATATATCTTTAGG spacer length: 
36 repeater length: 25

2320   35838 GATGAATCCCAAAAGGAATTGAAAG GATCTTCATGACTATATTAAGTCTTTGGCTTTAGAA spacer length: 
36 repeater length: 25

2321   35900 GATGAATCCCAAAAGGAATTGAAAG TTTAACCCCTCTTCAGTATCAAACAAGATTATCTTGT spacer length: 
37 repeater length: 25

2322   35963 GATGAATCCCAAAAGGAATTGAAAG TTATGAAGAATAAGGATAACTTTGTTCTTGACAGAAGTG spacer 
length: 39 repeater length: 25

2323   36028 GATGAATCCCAAAAGGAATTGAAAG ACGATTACTGGACAGGGTGGGATGGTGAAATTTA spacer length: 34 
repeater length: 25

2324   36088 GATGAATCCCAAAAGGAATTGAAAG CGTACTAGTAGTAGCTCTTCTCTCACTATTTGCAATAAATT spacer 
length: 41 repeater length: 25

2325   36155 GATGAATCCCAAAAGGAATTGAAAG CTGAATTTCACCCATGAATATTCTACTCCTGCATAACT spacer 
length: 38 repeater length: 25

2326   36219 GATGAATCCCAAAAGGAATTGAAAG GGTAAGCCTTTTCGATTGGTACATTTAATTTACTGCCGT spacer 
length: 39 repeater length: 25

2327   36284 GATGAATCCCAAAAGGAATTGAAAG AGCAGAATCTATAGGGAATTCACTTGGAATTAATACT spacer length: 
37 repeater length: 25

2328   36347 GATGAATCCCAAAAGGAATTGAAAG CTATCTCATTTTCCTTCGGCAATTCGGTCTGTTTTGA
2329   
2330   
2331   crispr 9
2332   1775915 AACAAGAGTTGGAGGAAATAAAGAAAGTAATGGCAACAAA 

GGATGATATTAAGGACATGGCAACAAAAGAGGATCTGAAGAACTTAGCTACT spacer length: 52 repeater 
length: 40

2333   1776008 AACAAGAGTTGGAGGAAATAAAGAAAGTAATGGCAACAAA 
AGAGGACATCAAAAACATGGCAACAAAGGACGATTTGAAGAGTTTGGCAACA spacer length: 52 repeater 
length: 40

2334   1776101 AACAAGAGTTGGAGGAAATAAAGAAAGTAATGGCAACAAA 
TTACTTCATTTTTCGTTTTTCTCCTTTATAAGTTTTTGTTTTTAAGGTTTTT

2335   
2336   
2337   GCA_000011585.1_ASM1158v1_genomic.fna(findCrispr):
2338   START       REPEAT                           

SPACER                                             
2339   GCA_000012285.1_ASM1228v1_genomic.fna(findCrispr):
2340   START       REPEAT                           

SPACER                                             
2341   crispr 1
2342   1670962 GTAATAACGACAAGAAACTAAAA CATCTTCTCTGTCCTCTACTACTTTCTGCTCTTCTT spacer length: 

36 repeater length: 23
2343   1671022 GTAATAACGACAAGAAACTAAAA CTGAAAAGTTCATAAAAAAGTACCCTAACGTAGAAC spacer length: 

36 repeater length: 23
2344   1671082 GTAATAACGACAAGAAACTAAAA CAATTTTATGATATCGCTTTTGTTCAAGGAAACA spacer length: 34 

repeater length: 23
2345   1671140 GTAATAACGACAAGAAACTAAAA CAATTCTAAGTGCACAAGAAGGACTAGAAGAGGCAGGCC spacer 

length: 39 repeater length: 23
2346   1671203 GTAATAACGACAAGAAACTAAAA CTAATGCCCAGTAACATAGATGCCTCCTTGATTA spacer length: 34 

repeater length: 23
2347   1671261 GTAATAACGACAAGAAACTAAAA CAATTTGGATTGACGTCACCTCAAGATCTATTACC spacer length: 

35 repeater length: 23
2348   1671320 GTAATAACGACAAGAAACTAAAA CATATTTAAGCCTTACTCTTTACATTAAAAGTAACA spacer length: 

36 repeater length: 23



2349   1671380 GTAATAACGACAAGAAACTAAAA CTCGACGTTAGTCTTAGATTTTTATCATTTTTAGG spacer length: 
35 repeater length: 23

2350   1671439 GTAATAACGACAAGAAACTAAAA CTTGTGCTCTTTAATGTCAAACAGTGTGATCTAT spacer length: 34 
repeater length: 23

2351   1671497 GTAATAACGACAAGAAACTAAAA CACAGTGCATGAAGTAGCATCATATGTCGTAAGTG spacer length: 
35 repeater length: 23

2352   1671556 GTAATAACGACAAGAAACTAAAA CTCTCTGGGTTAAGTGCAAAGAGCACTGGGATTACA spacer length: 
36 repeater length: 23

2353   1671616 GTAATAACGACAAGAAACTAAAA CCAACAAGGCTGAGAAGATAGCAAAGAAGCTAGT spacer length: 34 
repeater length: 23

2354   1671674 GTAATAACGACAAGAAACTAAAA CTACAATAATTTCAGATTTCCAGTAAATGATACAAATT spacer 
length: 38 repeater length: 23

2355   1671736 GTAATAACGACAAGAAACTAAAA CTTGTCATTAAACTGACAACTTTGTCTCTGACCCAA spacer length: 
36 repeater length: 23

2356   1671796 GTAATAACGACAAGAAACTAAAA CAGTAGCGGTATACAAAAATGTATTTGTTGTGAT spacer length: 34 
repeater length: 23

2357   1671854 GTAATAACGACAAGAAACTAAAA CTGGCTCACAGGCATTAATACCTGCAAAGCCTAG spacer length: 34 
repeater length: 23

2358   1671912 GTAATAACGACAAGAAACTAAAA CAAAAGTTTGCCAATTTAGGTGCTGTGCAGGAAGCATTT spacer 
length: 39 repeater length: 23

2359   1671975 GTAATAACGACAAGAAACTAAAA CGAATAATTGTAGATCAGCCATCAACTTCCACAC spacer length: 34 
repeater length: 23

2360   1672033 GTAATAACGACAAGAAACTAAAA CAGAAAATGAGTAGTGAGATAAAGACAAAAAATAAG spacer length: 
36 repeater length: 23

2361   1672093 GTAATAACGACAAGAAACTAAAA CAATTTCTATATAATCCAAGAGACACAGAGAGGTTTCTA spacer 
length: 39 repeater length: 23

2362   1672156 GTAATAACGACAAGAAACTAAAA CTACATTACTTTTAGAAATATAGTATGAGCGTAACAT spacer length: 
37 repeater length: 23

2363   1672217 GTAATAACGACAAGAAACTAAAA CCAGTACACAAAGTGGATAGGAAAAGTCAACAA spacer length: 33 
repeater length: 23

2364   1672274 GTAATAACGACAAGAAACTAAAA CATCGTATATTATATTGGGGCAGAAAAAATGAATGA spacer length: 
36 repeater length: 23

2365   1672334 GTAATAACGACAAGAAACTAAAA CCAGGTTCAATTTCAGTAAATAATGGCATTACAA spacer length: 34 
repeater length: 23

2366   1672392 GTAATAACGACAAGAAACTAAAA CAACATCAGACTTTTGCACTTTTATTAGAAGGCTTTGG spacer 
length: 38 repeater length: 23

2367   1672454 GTAATAACGACAAGAAACTAAAA CGATACATTGCATATATTGGCAATCAGCAATACA spacer length: 34 
repeater length: 23

2368   1672512 GTAATAACGACAAGAAACTAAAA CACTATATATTGTTTGGAGCTTATCATAAACTTCAT spacer length: 
36 repeater length: 23

2369   1672572 GTAATAACGACAAGAAACTAAAA CCTGAATAGAGAGATGATAGAAGAAACGGTAAGT spacer length: 34 
repeater length: 23

2370   1672630 GTAATAACGACAAGAAACTAAAA CTCAGCCTCTAATTCTGCTGCAACTTCCATCAATTTCCT spacer 
length: 39 repeater length: 23

2371   1672693 GTAATAACGACAAGAAACTAAAA CATTAATTCCAAAGGACATTGAGAAGAAATTTGGCTTAA spacer 
length: 39 repeater length: 23

2372   1672756 GTAATAACGACAAGAAACTAAAA CATATGAGCAACAGCAACTCAAATCTTTATATGAAGT spacer length: 
37 repeater length: 23

2373   1672817 GTAATAACGACAAGAAACTAAAA CCACCAAAGAGTTTTTGTCCAAAGCCTTTTATGG spacer length: 34 
repeater length: 23

2374   1672875 GTAATAACGACAAGAAACTAAAA CCAGTCTCAATGTCTTTATGAGACAATTCTATATCCA spacer length: 
37 repeater length: 23

2375   1672936 GTAATAACGACAAGAAACTAAAA CGCACTTCTACTTGCTTAACGCTATAGCAAGCAAGA spacer length: 
36 repeater length: 23

2376   1672996 GTAATAACGACAAGAAACTAAAA CGTTCATCAACCTCATGCTGAGTAAGACTATTAGTATG spacer 
length: 38 repeater length: 23

2377   1673058 GTAATAACGACAAGAAACTAAAA CCTCGTATTCGTAAAAGCCCTCGTGGGTGGTGACGA spacer length: 
36 repeater length: 23

2378   1673118 GTAATAACGACAAGAAACTAAAA ACTTTACAACTAATTTTTTCAGGAAAACAAATTGA spacer length: 
35 repeater length: 23

2379   1673177 GTAATAACGACAAGAAACTAAAA CTATGTCTTAGATAGTTGAAAAAGCTAAAGCTTT spacer length: 34 
repeater length: 23

2380   1673235 GTAATAACGACAAGAAACTAAAA CGAATGTGTCCCCCTAGAGGTTTTCACCAAACAACC spacer length: 
36 repeater length: 23

2381   1673295 GTAATAACGACAAGAAACTAAAA CAAAAAACCTTTAACCTCTATCGAATGCTGTCAAAA spacer length: 
36 repeater length: 23

2382   1673355 GTAATAACGACAAGAAACTAAAA CAACGTTACGACCACTACTACTCAGAAGAAGATAG spacer length: 
35 repeater length: 23

2383   1673414 GTAATAACGACAAGAAACTAAAA CGAGGGATGAAGGCAAATCAGTATCAGCAATAGTAGA spacer length: 
37 repeater length: 23

2384   1673475 GTAATAACGACAAGAAACTAAAA CGAAGTAGAACAGCTGTTTTTCAGGATTGAAATTA spacer length: 



35 repeater length: 23
2385   1673534 GTAATAACGACAAGAAACTAAAA CAAGAGAATACTTTCTCGCCTCAGCAAGAATCGTATCAA spacer 

length: 39 repeater length: 23
2386   1673597 GTAATAACGACAAGAAACTAAAA CGTATGTGGGAGAGCTTTATGAGTGGTAAGACACA spacer length: 

35 repeater length: 23
2387   1673656 GTAATAACGACAAGAAACTAAAA CATGCAGGTACTATACTGAGCCTGATGAACAGC spacer length: 33 

repeater length: 23
2388   1673713 GTAATAACGACAAGAAACTAAAA CAAATTTAAGGAAAATGGAGTGTATGTATATAAA spacer length: 34 

repeater length: 23
2389   1673771 GTAATAACGACAAGAAACTAAAA CCTCAATTATTTTCAATGCTTTTTCTTTTTCGTTG spacer length: 

35 repeater length: 23
2390   1673830 GTAATAACGACAAGAAACTAAAA CACATCAGCACTTATGGATACTACGCCATGCTCATC spacer length: 

36 repeater length: 23
2391   1673890 GTAATAACGACAAGAAACTAAAA CACTATTACTTTTGAAAATATGTAGATAAGACTGG spacer length: 

35 repeater length: 23
2392   1673949 GTAATAACGACAAGAAACTAAAA TGGATTGACGTCACCTCAAGATCTATTACCTGTAA
2393   
2394   
2395   crispr 2
2396   1650669 GTTTTAGTTTCTTGTCGTTATTAC ATCATTGGAATTGGGCTAGCCCTATTTTTCTTGAT spacer length: 

35 repeater length: 24
2397   1650729 GTTTTAGTTTCTTGTCGTTATTAC AGTTGGTAGTGGGCAGATATCTAGCCCTGACCAC spacer length: 

34 repeater length: 24
2398   1650788 GTTTTAGTTTCTTGTCGTTATTAC TGATGTCGAATACCGGAGTCAAGATGTTGATGAAA spacer length: 

35 repeater length: 24
2399   1650848 GTTTTAGTTTCTTGTCGTTATTAC AAATAACGAAGATTTAAGTGGTTTTGAACCAAGAGA spacer length: 

36 repeater length: 24
2400   1650909 GTTTTAGTTTCTTGTCGTTATTAC TGATCACATGTTTTATCGGTAGTACATAATGTAGAA spacer length: 

36 repeater length: 24
2401   1650970 GTTTTAGTTTCTTGTCGTTATTAC GAGGAGTTTGATAAACTTTTGGAATTTCTTGAGA spacer length: 

34 repeater length: 24
2402   1651029 GTTTTAGTTTCTTGTCGTTATTAC GAAATATAGCAAGAGTTCTGTGGTCGCTATATT spacer length: 33 

repeater length: 24
2403   1651087 GTTTTAGTTTCTTGTCGTTATTAC ATCATTAGCACGATATTTCATCATCACTGCAGTAAT spacer length: 

36 repeater length: 24
2404   1651148 GTTTTAGTTTCTTGTCGTTATTAC CTCAAAAATATAATGCGTAAGCTTAAATACCCAA spacer length: 

34 repeater length: 24
2405   1651207 GTTTTAGTTTCTTGTCGTTATTAC TTTTTATTCTATATTTGAATAAAGCATAAAGTAAT spacer length: 

35 repeater length: 24
2406   1651267 GTTTTAGTTTCTTGTCGTTATTAC CTAATATTAATGGCAGTAGAAGTCTCGAACAACA spacer length: 

34 repeater length: 24
2407   1651326 GTTTTAGTTTCTTGTCGTTATTAC TATCTCGCAATAAATGAGAGAGAGTCGGCGAGTG spacer length: 

34 repeater length: 24
2408   1651385 GTTTTAGTTTCTTGTCGTTATTAC TATGTTTGTTGTATTGCTAGCGTAATATTGTATTAC spacer length: 

36 repeater length: 24
2409   1651446 GTTTTAGTTTCTTGTCGTTATTAC ACACAATATCTTAGTCATTACTGGAATGACTACAA spacer length: 

35 repeater length: 24
2410   1651506 GTTTTAGTTTCTTGTCGTTATTAC ATCATTAGCACGATATTTCATCATCACTGCAGTAAT spacer length: 

36 repeater length: 24
2411   1651567 GTTTTAGTTTCTTGTCGTTATTAC TGTAGTAAATTGATATAATCGGATTGAAGAGAGT spacer length: 

34 repeater length: 24
2412   1651626 GTTTTAGTTTCTTGTCGTTATTAC AGGGATATCTGGAAGTAATACACCAGTACTATA spacer length: 33 

repeater length: 24
2413   1651684 GTTTTAGTTTCTTGTCGTTATTAC GCCATTCAACTCAAAACTTATAGAAGATTACGAAAT spacer length: 

36 repeater length: 24
2414   1651745 GTTTTAGTTTCTTGTCGTTATTAC CCAAATGCTAAAAATAGAAAAGGTAGGAGAGTTATT spacer length: 

36 repeater length: 24
2415   1651806 GTTTTAGTTTCTTGTCGTTATTAC 

CGGTCTTCCAAAATTACTTAATGCTCTTGATAATAAAGTTTTAGTTTCTTGTCGTTATTGCTAAGGCTAATTTTGATCGATAAAGA
TGAAGAAGAAA spacer length: 97 repeater length: 24

2416   1651928 GTTTTAGTTTCTTGTCGTTATTAC TATCTAACCCTCTCTTTTTCAACTCTTTGAAGATAAA spacer 
length: 37 repeater length: 24

2417   1651990 GTTTTAGTTTCTTGTCGTTATTAC CCTCCCTGATATTCACCTTCTCCATTTCCTGTAGCA spacer length: 
36 repeater length: 24

2418   1652051 GTTTTAGTTTCTTGTCGTTATTAC ACCAACTCTCAATTACTCATAATATTCAAACTAAA spacer length: 
35 repeater length: 24

2419   1652111 GTTTTAGTTTCTTGTCGTTATTAC ATTCCGACTTGCTTAAATTCAGCTTTTTTGTACA spacer length: 
34 repeater length: 24

2420   1652170 GTTTTAGTTTCTTGTCGTTATTAC ACAGTAGTAGCTCCGGCTGTCATTCCTAATAATA spacer length: 
34 repeater length: 24

2421   1652229 GTTTTAGTTTCTTGTCGTTATTAC AAATGATATAAAAAATGAACAACAGAATATAAA spacer length: 33 



repeater length: 24
2422   1652287 GTTTTAGTTTCTTGTCGTTATTAC AACAAGAATTGATGAAGTATTCAAAAGAGCGATATGA spacer 

length: 37 repeater length: 24
2423   1652349 GTTTTAGTTTCTTGTCGTTATTAC CTTTCAGAGGGCGAGATCGCAGAGTACTTGAGAATAGC spacer 

length: 38 repeater length: 24
2424   1652412 GTTTTAGTTTCTTGTCGTTATTAC ATTTCTGCAAATGTATAATACATCAATTTTATAA spacer length: 

34 repeater length: 24
2425   1652471 GTTTTAGTTTCTTGTCGTTATTAC GCATCAGCAATTATGGAAGTCGCTAGATATTACT spacer length: 

34 repeater length: 24
2426   1652530 GTTTTAGTTTCTTGTCGTTATTAC AGGAATGTGTACAACAGCTATAAAAAAAGAAAGAATTG spacer 

length: 38 repeater length: 24
2427   1652593 GTTTTAGTTTCTTGTCGTTATTAC TTTGGAATATCTTGCGAGGCGAGGGTGAGTGAACC spacer length: 

35 repeater length: 24
2428   1652653 GTTTTAGTTTCTTGTCGTTATTAC AATAAAAGGAGATTTCATAGACTCTATTCTCAAA spacer length: 

34 repeater length: 24
2429   1652712 GTTTTAGTTTCTTGTCGTTATTAC TTGTTCTAGAAGTGGCGCATTAAACGGCAGTTTTT spacer length: 

35 repeater length: 24
2430   1652772 GTTTTAGTTTCTTGTCGTTATTAC GAGAGACAAAATTTCCAAGTAAGTGACTCTGAAAAT spacer length: 

36 repeater length: 24
2431   1652833 GTTTTAGTTTCTTGTCGTTATTAC AATATACGCTGCATAATATACGCTCTCTTACGCTAA spacer length: 

36 repeater length: 24
2432   1652894 GTTTTAGTTTCTTGTCGTTATTAC AGAGTGGCATACCTTATTTGTTTTGTTGAGTTATGAA spacer 

length: 37 repeater length: 24
2433   1652956 GTTTTAGTTTCTTGTCGTTATTAC TTCCATTTTCTTCATAAGTAGCATCTCTCAACAA spacer length: 

34 repeater length: 24
2434   1653015 GTTTTAGTTTCTTGTCGTTATTAC ATAACAATTGTCGGTAACTTATTTAGACGCTT spacer length: 32 

repeater length: 24
2435   1653072 GTTTTAGTTTCTTGTCGTTATTAC TTTGATACGATTACAATAAAGTTCACTTAAAGTAGA spacer length: 

36 repeater length: 24
2436   1653133 GTTTTAGTTTCTTGTCGTTATTAC AAAGTCTATTTTTATTTTATCTTTATCTATCAG spacer length: 33 

repeater length: 24
2437   1653191 GTTTTAGTTTCTTGTCGTTATTAC ATTGGATAGTCAGTACCAAAAGGTACATTAAGCCAC spacer length: 

36 repeater length: 24
2438   1653252 GTTTTAGTTTCTTGTCGTTATTAC ATCATTAATAGAATACGAAAAGCTAAAAGCAAAAA spacer length: 

35 repeater length: 24
2439   1653312 GTTTTAGTTTCTTGTCGTTATTAC ATGTAGATAACATCACTATATTGATAAAGAGACTCG spacer length: 

36 repeater length: 24
2440   1653373 GTTTTAGTTTCTTGTCGTTATTAC AAAATCATTGAACTATAATGTAGATCTTGCAGT spacer length: 33 

repeater length: 24
2441   1653431 GTTTTAGTTTCTTGTCGTTATTAC TTTCCAGCCCAGCCTCTTTGCAGCTTCTAGCCTA spacer length: 

34 repeater length: 24
2442   1653490 GTTTTAGTTTCTTGTCGTTATTAC ATCTAGTGAGACAAAAAGAACCTCAGTCTCAGAGT spacer length: 

35 repeater length: 24
2443   1653550 GTTTTAGTTTCTTGTCGTTATTAC TTCCTTATACACATCAAGTAACACAGGCGAGTTCAT spacer length: 

36 repeater length: 24
2444   1653611 GTTTTAGTTTCTTGTCGTTATTAC TGCGGGATACTACTTCGCCCCAAGTTCTGTAAAGA spacer length: 

35 repeater length: 24
2445   1653671 GTTTTAGTTTCTTGTCGTTATTAC TGGTGAACTGGTACAGATACATCCTTATGAAGA spacer length: 33 

repeater length: 24
2446   1653729 GTTTTAGTTTCTTGTCGTTATTAC CCATTACTGGACAAAGACTATGTCATCACAGCTGGT spacer length: 

36 repeater length: 24
2447   1653790 GTTTTAGTTTCTTGTCGTTATTAC TTAACACTGGTTGAATTCGCAAGGAAAGTGATAGG spacer length: 

35 repeater length: 24
2448   1653850 GTTTTAGTTTCTTGTCGTTATTAC AGATATTTAGCGTTAAAACTGCAGGAGACAGGGGCA spacer length: 

36 repeater length: 24
2449   1653911 GTTTTAGTTTCTTGTCGTTATTAC AAGTTTTTGATATCTGTCCCTGCAGTGTCTAGT spacer length: 33 

repeater length: 24
2450   1653969 GTTTTAGTTTCTTGTCGTTATTAC CTTCATACTCATACCAATTGTAAGTGTTTCCTTGTGTTG spacer 

length: 39 repeater length: 24
2451   1654033 GTTTTAGTTTCTTGTCGTTATTAC TCTTGGAAAGACCTTAAAAAAAGGATTGATTTAT spacer length: 

34 repeater length: 24
2452   1654092 GTTTTAGTTTCTTGTCGTTATTAC TCGCATGCCTTAAATCGATCGTTTTCTCTACATC spacer length: 

34 repeater length: 24
2453   1654151 GTTTTAGTTTCTTGTCGTTATTAC TACGCTCCATGCCCAGCTGTGCTCTCATCAACACATA spacer 

length: 37 repeater length: 24
2454   1654213 GTTTTAGTTTCTTGTCGTTATTAC GCGAGAAAGACTTCTACTGGGGCGCCGAATTTAA spacer length: 

34 repeater length: 24
2455   1654272 GTTTTAGTTTCTTGTCGTTATTAC ATCGCTGAGATCCTAGCGACTTTCTACCTGCCCGA spacer length: 

35 repeater length: 24
2456   1654332 GTTTTAGTTTCTTGTCGTTATTAC CGCTAAAGAACGCCCTAAGGGAAGCCTTCAAAT spacer length: 33 

repeater length: 24



2457   1654390 GTTTTAGTTTCTTGTCGTTATTAC TATCGCCTCACGCCATCTCTTTGGCGTGGTATAA spacer length: 
34 repeater length: 24

2458   1654449 GTTTTAGTTTCTTGTCGTTATTAC AAGTCGCAAAAGAACTGCTAGACAAATTTGACAGTGA spacer 
length: 37 repeater length: 24

2459   1654511 GTTTTAGTTTCTTGTCGTTATTAC TGACTTATTTTTTGTCTTAACTTCACTACTCATTTTC spacer 
length: 37 repeater length: 24

2460   1654573 GTTTTAGTTTCTTGTCGTTATTAC AAAGAACTCATTATCTTTAAGGACAAAGTCAGGGG spacer length: 
35 repeater length: 24

2461   1654633 GTTTTAGTTTCTTGTCGTTATTAC TTCCCCTGCGGATACTTCTGCCTCAATTTGGTCAC spacer length: 
35 repeater length: 24

2462   1654693 GTTTTAGTTTCTTGTCGTTATTAC AAACCTTTTCAGAGGCTTACCTCATCAATGTGGA spacer length: 
34 repeater length: 24

2463   1654752 GTTTTAGTTTCTTGTCGTTATTAC AAAGAAAAAGAAAAGGCGGGGGCGAGGGCATGG spacer length: 33 
repeater length: 24

2464   1654810 GTTTTAGTTTCTTGTCGTTATTAC TCTGTGTAACGTATCAGCAATGCGCTTTGTTATA spacer length: 
34 repeater length: 24

2465   1654869 GTTTTAGTTTCTTGTCGTTATTAC GCGGATTTCCACTGTTTCCAGCCTGAGCTTGGG spacer length: 33 
repeater length: 24

2466   1654927 GTTTTAGTTTCTTGTCGTTATTAC AGCAAATTTTTAACAAATGTATTCCATTCTTGAAG spacer length: 
35 repeater length: 24

2467   1654987 GTTTTAGTTTCTTGTCGTTATTAC AATTTTATAATGTCTGTAAAACTAAAACATTGTTT spacer length: 
35 repeater length: 24

2468   1655047 GTTTTAGTTTCTTGTCGTTATTAC AAGGGATCTAGCCTGGCTAGAGAGCTTGCCGCTTTAATTA spacer 
length: 40 repeater length: 24

2469   1655112 GTTTTAGTTTCTTGTCGTTATTAC ATGGGTGCACCACCAGAAGTAGTAGAAGAGGTCGA spacer length: 
35 repeater length: 24

2470   1655172 GTTTTAGTTTCTTGTCGTTATTAC TGTATTGCCCACAATGTCCCGTTTTCGTTGTACAG spacer length: 
35 repeater length: 24

2471   1655232 GTTTTAGTTTCTTGTCGTTATTAC CAAGAGAAAGGAGCTAGGAAGAGGATCTTTTCCC spacer length: 
34 repeater length: 24

2472   1655291 GTTTTAGTTTCTTGTCGTTATTAC ATTAGGACTCGAAAAATTTATATAAAAAAAGACAT spacer length: 
35 repeater length: 24

2473   1655351 GTTTTAGTTTCTTGTCGTTATTAC TTCTCATCAACATTTGCTGTACAAATTTCATAATCA spacer length: 
36 repeater length: 24

2474   1655412 GTTTTAGTTTCTTGTCGTTATTAC ACCAGTCTTACTCAACAAGTCAGCCCTTACTTATAA spacer length: 
36 repeater length: 24

2475   1655473 GTTTTAGTTTCTTGTCGTTATTAC CTCAGTCAGATACGTCTTCTTTAGCTGGCTTATG spacer length: 
34 repeater length: 24

2476   1655532 GTTTTAGTTTCTTGTCGTTATTAC ATCGAGTGGAAGGCGTTAGACCCAGTAGCTGCCG spacer length: 
34 repeater length: 24

2477   1655591 GTTTTAGTTTCTTGTCGTTATTAC AGCCTGGATCTGAAGAAACATAACCATGAGATA spacer length: 33 
repeater length: 24

2478   1655649 GTTTTAGTTTCTTGTCGTTATTAC AGGTCAGGAATATAGATTATTCGTACTTTGCTA spacer length: 33 
repeater length: 24

2479   1655707 GTTTTAGTTTCTTGTCGTTATTAC AAGTCTTCAGAAAATCATCAACACGCATATACT spacer length: 33 
repeater length: 24

2480   1655765 GTTTTAGTTTCTTGTCGTTATTAC TTTGATTAAAATGGGTTGGTATGGCATAAAAAA spacer length: 33 
repeater length: 24

2481   1655823 GTTTTAGTTTCTTGTCGTTATTAC ATCGGAATTATAGGCGGATTTTTAACAATATTCCTAACA spacer 
length: 39 repeater length: 24

2482   1655887 GTTTTAGTTTCTTGTCGTTATTAC GGAGACAAAGTTTGTCTGTGCAATATATCCCA spacer length: 32 
repeater length: 24

2483   1655944 GTTTTAGTTTCTTGTCGTTATTAC AGAAAGAGGAACATAAGGTCTAGATCTTACCCA spacer length: 33 
repeater length: 24

2484   1656002 GTTTTAGTTTCTTGTCGTTATTAC TAATTCATCTTTATAGTGTAACTTTTTGAAATAA spacer length: 
34 repeater length: 24

2485   1656061 GTTTTAGTTTCTTGTCGTTATTAC AACTAAGAAAAATTCAGTCAGCAGTATTAACTACTACT spacer 
length: 38 repeater length: 24

2486   1656124 GTTTTAGTTTCTTGTCGTTATTAC TACACCAGTGAGAATGTCTTCCCGAAACTACAAGA spacer length: 
35 repeater length: 24

2487   1656184 GTTTTAGTTTCTTGTCGTTATTAC AATTGGCAACTAAGAAGTTTGTACAAATAACATA spacer length: 
34 repeater length: 24

2488   1656243 GTTTTAGTTTCTTGTCGTTATTAC GAATAGGGGATGCGATAAACCAGTTAGCACAACA spacer length: 
34 repeater length: 24

2489   1656302 GTTTTAGTTTCTTGTCGTTATTAC GGCATATAGAATTTTTCGCTTTGTTGCCTCTTTA spacer length: 
34 repeater length: 24

2490   1656361 GTTTTAGTTTCTTGTCGTTATTAC ATTCAATTTTTTTCGTTTTGTCGGTGAAAATAAA spacer length: 
34 repeater length: 24

2491   1656420 GTTTTAGTTTCTTGTCGTTATTAC GCTTGTGGTAACTATTCCATCGTCATCAGCAAT spacer length: 33 
repeater length: 24

2492   1656478 GTTTTAGTTTCTTGTCGTTATTAC AACGCATTATTGCTAATGCACGGTGCTAACAATCTA spacer length: 



36 repeater length: 24
2493   1656539 GTTTTAGTTTCTTGTCGTTATTAC GTTTAAAACGGTAAATAGATAAAACCAAGAAAAT spacer length: 

34 repeater length: 24
2494   1656598 GTTTTAGTTTCTTGTCGTTATTAC ACGTCTTGTGCTGACTTGTAAACATCGCTGTTCT spacer length: 

34 repeater length: 24
2495   1656657 GTTTTAGTTTCTTGTCGTTATTAC AAAGAAGTGCAAAAAAATGGCTACGGTGTACAT spacer length: 33 

repeater length: 24
2496   1656715 GTTTTAGTTTCTTGTCGTTATTAC ATGCATTCATTAAAGACTTAACAATTCAAGAGT spacer length: 33 

repeater length: 24
2497   1656773 GTTTTAGTTTCTTGTCGTTATTAC AAGTTTCTTAATTTATTACAGTTATATGAACAG spacer length: 33 

repeater length: 24
2498   1656831 GTTTTAGTTTCTTGTCGTTATTAC ACAATAGCCCGCAAATGTCAGTATCATCACGTTGT spacer length: 

35 repeater length: 24
2499   1656891 GTTTTAGTTTCTTGTCGTTATTAC AGATTTTATGAAACATTAACTATTTATTTTATCTA spacer length: 

35 repeater length: 24
2500   1656951 GTTTTAGTTTCTTGTCGTTATTAC ATTAATCAGATAGAAACTAGCAGTGTTTTTTATGT spacer length: 

35 repeater length: 24
2501   1657011 GTTTTAGTTTCTTGTCGTTATTAC ACCTTCACTTATTGAAGATGGGGCTGAAACAACTT spacer length: 

35 repeater length: 24
2502   1657071 GTTTTAGTTTCTTGTCGTTATTAC TTGGTTACTGATATTTTCTGAACTCCAGCAAATG spacer length: 

34 repeater length: 24
2503   1657130 GTTTTAGTTTCTTGTCGTTATTAC CGTTAAACAGACTAGGCTCAGGACAAGCATTCAC spacer length: 

34 repeater length: 24
2504   1657189 GTTTTAGTTTCTTGTCGTTATTAC AGCCCAAATCTGTTATCTCTTTAGAATGAAATTT spacer length: 

34 repeater length: 24
2505   1657248 GTTTTAGTTTCTTGTCGTTATTAC AGAGTACCTTTACCTAACCAGAGCGTCGTATATTA spacer length: 

35 repeater length: 24
2506   1657308 GTTTTAGTTTCTTGTCGTTATTAC TGTAGTCTTGCGCAATACCTGCGCTCTTTAGCAG spacer length: 

34 repeater length: 24
2507   1657367 GTTTTAGTTTCTTGTCGTTATTAC AGAAGCTATACAACGAGGCTATATAAATAAAAT spacer length: 33 

repeater length: 24
2508   1657425 GTTTTAGTTTCTTGTCGTTATTAC GTGAAGATGTCGATAGTGACGATAGCTGAGATAG spacer length: 

34 repeater length: 24
2509   1657484 GTTTTAGTTTCTTGTCGTTATTAC AAAGTAAGCCCGATAGTCCTTAGGTCAGGATCCCTTT spacer 

length: 37 repeater length: 24
2510   1657546 GTTTTAGTTTCTTGTCGTTATTAC TATATTTGGTCAAGTGTTTCTACAGCATTTTAA spacer length: 33 

repeater length: 24
2511   1657604 GTTTTAGTTTCTTGTCGTTATTAC GCAGAGTCTTTCGCTACGTCTTTCAGCGTCTCAA spacer length: 

34 repeater length: 24
2512   1657663 GTTTTAGTTTCTTGTCGTTATTAC GATCACAGTAATGCGTTATATAAAAAGGCAGAATTC spacer length: 

36 repeater length: 24
2513   1657724 GTTTTAGTTTCTTGTCGTTATTAC CTTTGATCAATTACTAAATTCTGTAATTGTGCCTCT spacer length: 

36 repeater length: 24
2514   1657785 GTTTTAGTTTCTTGTCGTTATTAC GTAGAAAGTCATAACCCAAAACTTCATTTTTTTGT spacer length: 

35 repeater length: 24
2515   1657845 GTTTTAGTTTCTTGTCGTTATTAC ACAGGCTGTACCAAGCTGTTAGCGATGTAGTTAA spacer length: 

34 repeater length: 24
2516   1657904 GTTTTAGTTTCTTGTCGTTATTAC AGCTCCCATTAAAATCACGACCACTCCAAATATC spacer length: 

34 repeater length: 24
2517   1657963 GTTTTAGTTTCTTGTCGTTATTAC AGTTATAATCTATCTCCGGAACATTAAAATATTTT spacer length: 

35 repeater length: 24
2518   1658023 GTTTTAGTTTCTTGTCGTTATTAC ATAGTTGGTGGGACGGAATGGAGAAACAGCTAAA spacer length: 

34 repeater length: 24
2519   1658082 GTTTTAGTTTCTTGTCGTTATTAC TATAAAAAAGCATTTGCACAGTCTTGGAAACCACTATT spacer 

length: 38 repeater length: 24
2520   1658145 GTTTTAGTTTCTTGTCGTTATTAC ATGCTCGCCCACCAGCACACCGGACAGATCGACAT spacer length: 

35 repeater length: 24
2521   1658205 GTTTTAGTTTCTTGTCGTTATTAC AACTGAAGGAACCTTGTAGAGCGGTATGCTTTGCTTCTTCT spacer 

length: 41 repeater length: 24
2522   1658271 GTTTTAGTTTCTTGTCGTTATTAC AACTGGAGCAACGTATTGTTGAATATAGCCCCTATG spacer length: 

36 repeater length: 24
2523   1658332 GTTTTAGTTTCTTGTCGTTATTAC AATGAGATATTCACTGAGGTCATGGAGCGTGAA spacer length: 33 

repeater length: 24
2524   1658390 GTTTTAGTTTCTTGTCGTTATTAC TTTCCTTATTTTTTAACGAGGGAAATGGTCAGGCTAAA spacer 

length: 38 repeater length: 24
2525   1658453 GTTTTAGTTTCTTGTCGTTATTAC TACGGTAAACTGGGGAGTTAACTCAGCATCC spacer length: 31 

repeater length: 24
2526   1658509 GTTTTAGTTTCTTGTCGTTATTAC CTTTCGCATACTTCCTCGCCCTCCTTGAGATATTTTC spacer 

length: 37 repeater length: 24
2527   1658571 GTTTTAGTTTCTTGTCGTTATTAC TAAGCCTTACTCTTTACATTAAAAGTAACAAGTAATA
2528   



2529   
2530   crispr 3
2531   1786371 CTTTCAATCCCTTATGGGATTCTTC CTACCTTTTGAGATGCTTTCACCGATCTATGTTAAAGCAA spacer 

length: 40 repeater length: 25
2532   1786437 CTTTCAATCCCTTATGGGATTCTTC CTCGTTTTCAATAAATGTCTATAGGGATGAATGTG spacer length: 

35 repeater length: 25
2533   1786498 CTTTCAATCCCTTATGGGATTCTTC GATACGTTGCAGGCAGATGATGAGAGATGATGATAT spacer 

length: 36 repeater length: 25
2534   1786560 CTTTCAATCCCTTATGGGATTCTTC TTAAACTGACAACTTTGTCTCTGACCCAAAGTAATA
2535   
2536   
2537   crispr 4
2538   1826032 CTTTCAATCCCTTTTGGGATTCATC ATTATCGACTCCCTAGACGTTCACATAAGCGACAAGA spacer 

length: 37 repeater length: 25
2539   1826095 CTTTCAATCCCTTTTGGGATTCATC TAGCTCTAGCAGGAGAAGAGGCTAATGTTAGCAGAG spacer 

length: 36 repeater length: 25
2540   1826157 CTTTCAATCCCTTTTGGGATTCATC TGCGGAAATATGGAAAGAAGTATTATGAAAAAAGGAGAAA spacer 

length: 40 repeater length: 25
2541   1826223 CTTTCAATCCCTTTTGGGATTCATC TCTCGTATGACTTGCTGTCCAATGACATAATAAAC spacer length: 

35 repeater length: 25
2542   1826284 CTTTCAATCCCTTTTGGGATTCATC CTGTCATTAGCACAGGCTGGCATACTTTATTTATACC spacer 

length: 37 repeater length: 25
2543   1826347 CTTTCAATCCCTTTTGGGATTCATC AAAGTTCTAGTCAGCCAGCACCTGAAAATAGGGTGC spacer 

length: 36 repeater length: 25
2544   1826409 CTTTCAATCCCTTTTGGGATTCATC GAGTTTAAAAAGCTTTAAACAGTACGCAAACGATTTGA spacer 

length: 38 repeater length: 25
2545   1826473 CTTTCAATCCCTTTTGGGATTCATC TATGAACTAACAGATAAAGGGAAGAGAAGTGTTCCCAAAAC spacer 

length: 41 repeater length: 25
2546   1826540 CTTTCAATCCCTTTTGGGATTCATC CTTTAAGATTGAGCTTGACAAATATTTCTGTGAACAGA spacer 

length: 38 repeater length: 25
2547   1826604 CTTTCAATCCCTTTTGGGATTCATC ACAGGCATTAATACCTGCAAAGCCTAGGGTAATAACGA
2548   
2549   
2550   GCA_000012545.1_ASM1254v1_genomic.fna(findCrispr):
2551   START       REPEAT                           

SPACER                                             
2552   crispr 1
2553   1391347 GACCCGGGTTCAAATCCCGG 

TCGTTGCATCTTTCATATGCGGTTGTAGTCTAGTCTGGCTAGGACTTGGGCCTTCCAAGCCTA spacer length: 63 
repeater length: 20

2554   1391431 GACCCGGGTTCAAATCCCGG 
CAGCCGCACTATACTTTTAAAAACTATTTCTAAAAAATTTATTTAAAAAAAATAACGTATTTTTAATATATGCGGTTGTAGTCTAG
TCTGGCTAGGACTTGGGCCTTCCAAGCCTA spacer length: 116 repeater length: 20

2555   1391568 GACCCGGGTTCAAATCCCGG 
ACCAAGAAAAACCAAGAAAACAGAAGACAAACCAAGAAAAAGAGGACCAGGAAGACCAAGAAAAACCAATAAAACAGAAGACAAAC
CAAGAAAAAGAGGACCAGGAAGACCAAGAA

2556   
2557   
2558   crispr 2
2559   490169 GTTTAAAATAGACTTAATAGTATGAAAAC CGGATTTGATTAAAACGTATTACCCAATCATATATTT spacer 

length: 37 repeater length: 29
2560   490236 GTTTAAAATAGACTTAATAGTATGAAAAC TAGATATTTCAAATTTACAATTACCATTTAAAAAAA spacer 

length: 36 repeater length: 29
2561   490302 GTTTAAAATAGACTTAATAGTATGAAAAC AAGAACGTTTTGCTTCTAATTCAGAGTATAATACTTT spacer 

length: 37 repeater length: 29
2562   490369 GTTTAAAATAGACTTAATAGTATGAAAAC CCAATGAGGAAGAATATCTCGGTCTAGAAAAAGGA spacer 

length: 35 repeater length: 29
2563   490434 GTTTAAAATAGACTTAATAGTATGAAAAC AAGGAAATTATAATTATACTCACCAGTATGATATTA spacer 

length: 36 repeater length: 29
2564   490500 GTTTAAAATAGACTTAATAGTATGAAAAC CAATAGAGGAATAAAAACAATGTCAAGTATAATAAA spacer 

length: 36 repeater length: 29
2565   490566 GTTTAAAATAGACTTAATAGTATGAAAAC TTGAGGTAGAAATTGATAATGAGTTCATTAATGAA spacer 

length: 35 repeater length: 29
2566   490631 GTTTAAAATAGACTTAATAGTATGAAAAC TATATATGGAATAATATTGAAACAGTGTTTAAAATA spacer 

length: 36 repeater length: 29
2567   490697 GTTTAAAATAGACTTAATAGTATGAAAAC AACAAATAATATGTGTCATTATACTTATAGATTTTA spacer 

length: 36 repeater length: 29
2568   490763 GTTTAAAATAGACTTAATAGTATGAAAAC CTGGATAATCAATCCCTTTAAAACTAGCCGGACTA spacer 

length: 35 repeater length: 29
2569   490828 GTTTAAAATAGACTTAATAGTATGAAAAC TTCGTAGAGGTGGTGAGTCCAACAATTTTATTTTTT spacer 

length: 36 repeater length: 29



2570   490894 GTTTAAAATAGACTTAATAGTATGAAAAC CATCTTCCCATTCATAGTCTTGTTTAAATTCTCCAT spacer 
length: 36 repeater length: 29

2571   490960 GTTTAAAATAGACTTAATAGTATGAAAAC TGATAACATTCAAAAAGATATGTGGAAAACAATCAA spacer 
length: 36 repeater length: 29

2572   491026 GTTTAAAATAGACTTAATAGTATGAAAAC CACTTGAAATAAAACACATAGTACAATTTCAACTG spacer 
length: 35 repeater length: 29

2573   491091 GTTTAAAATAGACTTAATAGTATGAAAAC AGGTCATCAATATCATATTCTTTTACAAGTGTATTT spacer 
length: 36 repeater length: 29

2574   491157 GTTTAAAATAGACTTAATAGTATGAAAAC TTATGAAAACAAGTGATGGAACAAATAAAACAATAA spacer 
length: 36 repeater length: 29

2575   491223 GTTTAAAATAGACTTAATAGTATGAAAAC GATGCTTTTAAATTAATATATTTTAATATTAATTC spacer 
length: 35 repeater length: 29

2576   491288 GTTTAAAATAGACTTAATAGTATGAAAAC ATAGTGAATATACAGACCCCCTTAAAAAGCCAACAAT spacer 
length: 37 repeater length: 29

2577   491355 GTTTAAAATAGACTTAATAGTATGAAAAC TGAAAATTGATTATAAAAAAGTAGGAGATGTATTTGA spacer 
length: 37 repeater length: 29

2578   491422 GTTTAAAATAGACTTAATAGTATGAAAAC TATGGAATCACGTAAAAGAGCAACGTTGGGTTATC spacer 
length: 35 repeater length: 29

2579   491487 GTTTAAAATAGACTTAATAGTATGAAAAC TAACAAAACTACTCAAAACAAAAATAACAGAAACAG spacer 
length: 36 repeater length: 29

2580   491553 GTTTAAAATAGACTTAATAGTATGAAAAC AAAATGGAGATAAAACAGATTATAAAATGGAACTTAT spacer 
length: 37 repeater length: 29

2581   491620 GTTTAAAATAGACTTAATAGTATGAAAAC CTTAGATGCAGTAGAAATGAAAATCTGTTATACTA spacer 
length: 35 repeater length: 29

2582   491685 GTTTAAAATAGACTTAATAGTATGAAAAC CATCTTCTGTATTTGGTGGAGTAATATATTTTTCA spacer 
length: 35 repeater length: 29

2583   491750 GTTTAAAATAGACTTAATAGTATGAAAAC AACTCTTTTTCACTATTTATTCCTATTTTCAAATA spacer 
length: 35 repeater length: 29

2584   491815 GTTTAAAATAGACTTAATAGTATGAAAAC GGTTTATTAATTCATCTTCAATATGTTTCATGTAAT spacer 
length: 36 repeater length: 29

2585   491881 GTTTAAAATAGACTTAATAGTATGAAAAC TACCAATAAAATAGTCTTGATTTGTACTTTTAAGCTGG spacer 
length: 38 repeater length: 29

2586   491949 GTTTAAAATAGACTTAATAGTATGAAAAC AAATTATTGCTACAACAAAAGATACAATTACAATTAC spacer 
length: 37 repeater length: 29

2587   492016 GTTTAAAATAGACTTAATAGTATGAAAAC TTTCATTATTTTGTTGTTCTTTGTTGTTGTAGTGT spacer 
length: 35 repeater length: 29

2588   492081 GTTTAAAATAGACTTAATAGTATGAAAAC AATGGATTTTGAGCATCATTATCAGGAGTAATACTTG spacer 
length: 37 repeater length: 29

2589   492148 GTTTAAAATAGACTTAATAGTATGAAAAC CAAATACTATAGATTACATAATACTTTTAACAGAAAA spacer 
length: 37 repeater length: 29

2590   492215 GTTTAAAATAGACTTAATAGTATGAAAAC TTTGTTTGAGGTGGAATTACTTGTGTATACATTGTAT spacer 
length: 37 repeater length: 29

2591   492282 GTTTAAAATAGACTTAATAGTATGAAAAC TTATTTAAATGAAAGTGATATACCTAATACAACTC spacer 
length: 35 repeater length: 29

2592   492347 GTTTAAAATAGACTTAATAGTATGAAAAC GTAATGATTTCTACAGTGAAATTGAAGAATTTATA spacer 
length: 35 repeater length: 29

2593   492412 GTTTAAAATAGACTTAATAGTATGAAAAC TAATAGTGGACGTTTATATGTAAAGAATATTAAATT spacer 
length: 36 repeater length: 29

2594   492478 GTTTAAAATAGACTTAATAGTATGAAAAC CTAGACGAGGATAAAACAATTCCAAGTGATACATG spacer 
length: 35 repeater length: 29

2595   492543 GTTTAAAATAGACTTAATAGTATGAAAAC TAATGTTGCAAGACAAATAAAAGAAGTAATTAAGAA spacer 
length: 36 repeater length: 29

2596   492609 GTTTAAAATAGACTTAATAGTATGAAAAC TGATTATATTACTGAATCAGAAGCTTTTGACTACAT spacer 
length: 36 repeater length: 29

2597   492675 GTTTAAAATAGACTTAATAGTATGAAAAC TACTTCCTCTACTGCAACAATTCTATAAAAAAAAT spacer 
length: 35 repeater length: 29

2598   492740 GTTTAAAATAGACTTAATAGTATGAAAAC TTTAATCTTCTAAAACATAAATAATCATACAAAAA spacer 
length: 35 repeater length: 29

2599   492805 GTTTAAAATAGACTTAATAGTATGAAAAC GCAAATGGTGTTGATACAAATAATATTCGGGAAATG spacer 
length: 36 repeater length: 29

2600   492871 GTTTAAAATAGACTTAATAGTATGAAAAC CACCTATATGTACTAGAATTTACGCCCATTTCATAG spacer 
length: 36 repeater length: 29

2601   492937 GTTTAAAATAGACTTAATAGTATGAAAAC GCAAATGGTGTTGATACAAATAATATTCGGGAAATG spacer 
length: 36 repeater length: 29

2602   493003 GTTTAAAATAGACTTAATAGTATGAAAAC CACCTATATGTACTAGAATTTACGCCCATTTCATAG spacer 
length: 36 repeater length: 29

2603   493069 GTTTAAAATAGACTTAATAGTATGAAAAC CCAAACTGGGTAGAAGCAAATACTACTGCAAACAA spacer 
length: 35 repeater length: 29

2604   493134 GTTTAAAATAGACTTAATAGTATGAAAAC CATGAAAAATACATCACAAAAAATAAAACAAGTTAC spacer 
length: 36 repeater length: 29

2605   493200 GTTTAAAATAGACTTAATAGTATGAAAAC TCTATTCTGTATATATTCAATTTAGGATAGAATTT spacer 



length: 35 repeater length: 29
2606   493265 GTTTAAAATAGACTTAATAGTATGAAAAC TAGTTTAGTGCCCTTAGTATTTAAAGGTTTGTTCAT spacer 

length: 36 repeater length: 29
2607   493331 GTTTAAAATAGACTTAATAGTATGAAAAC GAATACAACACTTTAAATACTAGAAATGACAAATA spacer 

length: 35 repeater length: 29
2608   493396 GTTTAAAATAGACTTAATAGTATGAAAAC ATCTATATTGGGAAAAAAGAAGGCACTTCTTTTAG spacer 

length: 35 repeater length: 29
2609   493461 GTTTAAAATAGACTTAATAGTATGAAAAC TTTTTATTACTTGCTGCTAAATCCCATACACGACAAT spacer 

length: 37 repeater length: 29
2610   493528 GTTTAAAATAGACTTAATAGTATGAAAAC TGGATATAATATGACTGAAATAGGTCGTAATAGTAAAGCT spacer 

length: 40 repeater length: 29
2611   493598 GTTTAAAATAGACTTAATAGTATGAAAAC CGGAGATATGTGCCAATTAATTCATCACCTACCTCTTCA spacer 

length: 39 repeater length: 29
2612   493667 GTTTAAAATAGACTTAATAGTATGAAAAC CAAAATTGGATGTGGACTATAAACAGCTACTTTTTTAAA spacer 

length: 39 repeater length: 29
2613   493736 GTTTAAAATAGACTTAATAGTATGAAAAC 

ACAAATAAAACACTAACAGAGTATAGTATTGATAATGTTTAAAATAGACTTAATAATATGAAAACTTGAACACCATGAAAAGAAAT
GCCCGTGTTTTTATTTT spacer length: 103 repeater length: 29

2614   493869 GTTTAAAATAGACTTAATAGTATGAAAAC CACTCTCACAATCCTTATGATGAATGTATCTACTT spacer 
length: 35 repeater length: 29

2615   493934 GTTTAAAATAGACTTAATAGTATGAAAAC GTCTTATCATCAGAATTTTCATCAACAACATCTATT spacer 
length: 36 repeater length: 29

2616   494000 GTTTAAAATAGACTTAATAGTATGAAAAC CTTATGAAGGAGAAAAAGAAGTCGAATATAAAAGACA spacer 
length: 37 repeater length: 29

2617   494067 GTTTAAAATAGACTTAATAGTATGAAAAC CACTTGTAACTGTACCACCACCAGTATAACATAATA spacer 
length: 36 repeater length: 29

2618   494133 GTTTAAAATAGACTTAATAGTATGAAAAC ACCAAGAAAACAGAAGACAAACCAAGAAAAAGAGGA
2619   
2620   
2621   crispr 3
2622   1529513 AAAAAGAGGACCAGGAAGACCAAGAAAAAC 

CAATAAAACAGAAGATAAAATAGAAGTAGAAGATACAAGTAAACATACCACTACAATTATTGAAAAACAAGAACCACCAA 
spacer length: 80 repeater length: 30

2623   1529624 AAAAAGAGGACCAGGAAGACCAAGAAAAAC TAAAAAAACAGAAGACAAACCAAAAGACAAACCAA spacer 
length: 35 repeater length: 30

2624   1529690 AAAAAGAGGACCAGGAAGACCAAGAAAAAC CAAGAAAACAGAAGACAAACCAA spacer length: 23 
repeater length: 30

2625   1529744 AAAAAGAGGACCAGGAAGACCAAGAAAAAC CAATAAAACAGAAGACAAACCAA spacer length: 23 
repeater length: 30

2626   1529798 AAAAAGAGGACCAGGAAGACCAAGAAAAAC TAAGAAAACAGAAGACAAACCAA
2627   
2628   
2629   crispr 4
2630   1091284 AATAGAATAAGATCATAATGAAATTGAAAT ACGACACAAATGAATACAGATGCAACTCAAATTACA spacer 

length: 36 repeater length: 30
2631   1091351 AATAGAATAAGATCATAATGAAATTGAAAT GGAAGAGACCATAAAAATGTATTTACGGAATATAT spacer 

length: 35 repeater length: 30
2632   1091417 AATAGAATAAGATCATAATGAAATTGAAAT TTTAAGTAACTCATCTGATAATTCAGTTAATGTTA spacer 

length: 35 repeater length: 30
2633   1091483 AATAGAATAAGATCATAATGAAATTGAAAT ACTAATATCAACAAACGGAATTTCAGCACTATTTGG spacer 

length: 36 repeater length: 30
2634   1091550 AATAGAATAAGATCATAATGAAATTGAAAT TAAGCATTACCATTAACAAATTTACAGTTTTCTAC spacer 

length: 35 repeater length: 30
2635   1091616 AATAGAATAAGATCATAATGAAATTGAAAT AAAGAACGTTTAATGATTAATTCATCTTCAGAGTCA spacer 

length: 36 repeater length: 30
2636   1091683 AATAGAATAAGATCATAATGAAATTGAAAT TGATTTAGAAACATATCAATATCCATTCGAAATAG spacer 

length: 35 repeater length: 30
2637   1091749 AATAGAATAAGATCATAATGAAATTGAAAT TATTTTCTAATAAATAGAGTAATGCTTCATCATTAT spacer 

length: 36 repeater length: 30
2638   1091816 AATAGAATAAGATCATAATGAAATTGAAAT TCAGCATCATTTACACTAGCAACAAGGGTAGGAGT spacer 

length: 35 repeater length: 30
2639   1091882 AATAGAATAAGATCATAATGAAATTGAAAT AAGTAAAAAAAAAAATCAAAAATAATAGAAAAAAAA spacer 

length: 36 repeater length: 30
2640   1091949 AATAGAATAAGATCATAATGAAATTGAAAT CTAAAACTACACGTGTAGTAACAATACGTGTATCA spacer 

length: 35 repeater length: 30
2641   1092015 AATAGAATAAGATCATAATGAAATTGAAAT GCAATTTATCCAGACCCTGTTTCATCGTTACTTCAA spacer 

length: 36 repeater length: 30
2642   1092082 AATAGAATAAGATCATAATGAAATTGAAAT CACGTATATCCTGTGTCTTGTCGGTCATAATAGAT spacer 

length: 35 repeater length: 30
2643   1092148 AATAGAATAAGATCATAATGAAATTGAAAT ACAGGAAATAATTTATTTAAAGTAAAAGAATTTGA spacer 

length: 35 repeater length: 30



2644   1092214 AATAGAATAAGATCATAATGAAATTGAAAT TATGTTGTTAATACTAATTCTTCTATTATCTTCTCAT spacer 
length: 37 repeater length: 30

2645   1092282 AATAGAATAAGATCATAATGAAATTGAAAT ACATCTTCAGCTTTATCTAATTTTTGAACATATCT spacer 
length: 35 repeater length: 30

2646   1092348 AATAGAATAAGATCATAATGAAATTGAAAT AATTGTGAAATAAAAAAAGAAGATCTTTTTAACAA spacer 
length: 35 repeater length: 30

2647   1092414 AATAGAATAAGATCATAATGAAATTGAAAT AATTTAATTACATCAGAAACTATTGATTCTGATGGT spacer 
length: 36 repeater length: 30

2648   1092481 AATAGAATAAGATCATAATGAAATTGAAAT AATAAAGATGTAGCTGAACGTACTTCTAAACGGTT spacer 
length: 35 repeater length: 30

2649   1092547 AATAGAATAAGATCATAATGAAATTGAAAT AGTACTAAGAAATGATTCCTCCATTAATATAACATT spacer 
length: 36 repeater length: 30

2650   1092614 AATAGAATAAGATCATAATGAAATTGAAAT TTTTCTTTACGTGTAGACCAGGAGAGTATATCTC spacer 
length: 34 repeater length: 30

2651   1092679 AATAGAATAAGATCATAATGAAATTGAAAT GAAACTGGTAAATTACTTTATTATGGACGTTTTAA spacer 
length: 35 repeater length: 30

2652   1092745 AATAGAATAAGATCATAATGAAATTGAAAT ATTGATATTGGAACAAGAGGATACACAAAATGGTCA spacer 
length: 36 repeater length: 30

2653   1092812 AATAGAATAAGATCATAATGAAATTGAAAT GCAAATGTATTTAAAGAACTTGTTACTAAACTTAA spacer 
length: 35 repeater length: 30

2654   1092878 AATAGAATAAGATCATAATGAAATTGAAAT TAAGAACTATCAAGCAATCCCTTATAATAACCTTTA spacer 
length: 36 repeater length: 30

2655   1092945 AATAGAATAAGATCATAATGAAATTGAAAT GTTGCATCACTAGGAAGAATAGTTTGAAGTAAAATT spacer 
length: 36 repeater length: 30

2656   1093012 AATAGAATAAGATCATAATGAAATTGAAAT TCTAGTTTAGATGATGGTTCTACTTTATCTTTACC spacer 
length: 35 repeater length: 30

2657   1093078 AATAGAATAAGATCATAATGAAATTGAAAT GGTTTTAATCCACGGGTGATTAGTGATGAAGAGTTT spacer 
length: 36 repeater length: 30

2658   1093145 AATAGAATAAGATCATAATGAAATTGAAAT ACAGGCTGGTAAAAAACATTTTTGGAGGAAATAA spacer 
length: 34 repeater length: 30

2659   1093210 AATAGAATAAGATCATAATGAAATTGAAAT TCTACGCTTGGTCTTGATTCATGTTTATATGTAAT spacer 
length: 35 repeater length: 30

2660   1093276 AATAGAATAAGATCATAATGAAATTGAAAT GAAGCAAAACAAAAGGAGATACTGCAAGAATACTTA spacer 
length: 36 repeater length: 30

2661   1093343 AATAGAATAAGATCATAATGAAATTGAAAT AGATTATCAACGCCTAGAATTTGTTGTATATCTTT spacer 
length: 35 repeater length: 30

2662   1093409 AATAGAATAAGATCATAATGAAATTGAAAT ATAGAAATCATAATGTATATTTCTGAATACATTTT spacer 
length: 35 repeater length: 30

2663   1093475 AATAGAATAAGATCATAATGAAATTGAAAT ATTACTGAAGAAGAGATTAATAATAAATTACCTGCA spacer 
length: 36 repeater length: 30

2664   1093542 AATAGAATAAGATCATAATGAAATTGAAAT GATACTATTGCAATTATTATATCTTGATTATACTT spacer 
length: 35 repeater length: 30

2665   1093608 AATAGAATAAGATCATAATGAAATTGAAAT AAATGAATTGCACATACAACAAGAATCATAGTACAAA spacer 
length: 37 repeater length: 30

2666   1093676 AATAGAATAAGATCATAATGAAATTGAAAT AGAGCATTGATTGCAATATAATTGATTGTTTTCC spacer 
length: 34 repeater length: 30

2667   1093741 AATAGAATAAGATCATAATGAAATTGAAAT AAAATTAATAGGTGTTGGATTATCATAAGCAATAGT spacer 
length: 36 repeater length: 30

2668   1093808 AATAGAATAAGATCATAATGAAATTGAAAT AATCAGTTAATAGGAGAACCTAATAATGCATAAAGA spacer 
length: 36 repeater length: 30

2669   1093875 AATAGAATAAGATCATAATGAAATTGAAAT CTTTCAGGCACAAGTATAGCTGTATCTACTATTTTT spacer 
length: 36 repeater length: 30

2670   1093942 AATAGAATAAGATCATAATGAAATTGAAAT TAGTATACACATCTTTTGGTTTATTGGAGTTTTCC spacer 
length: 35 repeater length: 30

2671   1094008 AATAGAATAAGATCATAATGAAATTGAAAT AGAGTAAAAAAAGAACTATTTTTTAGTTTCTTTTTAT spacer 
length: 37 repeater length: 30

2672   1094076 AATAGAATAAGATCATAATGAAATTGAAAT ATGGTTACTGTATTACTAATCCAATCACCAACTTTAT spacer 
length: 37 repeater length: 30

2673   1094144 AATAGAATAAGATCATAATGAAATTGAAAT GATATGAAATCTACACAACCTACAAAAGATATGCA spacer 
length: 35 repeater length: 30

2674   1094210 AATAGAATAAGATCATAATGAAATTGAAAT TCTCTTGAAAATCCTGATAATAATATACTTGATAG spacer 
length: 35 repeater length: 30

2675   1094276 AATAGAATAAGATCATAATGAAATTGAAAT CGTATAAGTTATGGTACATTTAAAACAATGGCTGA spacer 
length: 35 repeater length: 30

2676   1094342 AATAGAATAAGATCATAATGAAATTGAAAT GAAGCAAACCATGAAAAACCAACTGAAAGATGTAA spacer 
length: 35 repeater length: 30

2677   1094408 AATAGAATAAGATCATAATGAAATTGAAAT GGTGTTAGTACAGGTATGGACGGATTACTCCATGAA spacer 
length: 36 repeater length: 30

2678   1094475 AATAGAATAAGATCATAATGAAATTGAAAT ATAAAAATAACAAATGGAACAACAACAAAAACAGT spacer 
length: 35 repeater length: 30

2679   1094541 AATAGAATAAGATCATAATGAAATTGAAAT GTCGTTGAACAAGAAATAAGAATTATAGAAAATAA spacer 



length: 35 repeater length: 30
2680   1094607 AATAGAATAAGATCATAATGAAATTGAAAT TTAACATCTACAAGGTCATGAAGAAGTTTTGTTTCA spacer 

length: 36 repeater length: 30
2681   1094674 AATAGAATAAGATCATAATGAAATTGAAAT CGATACATTTTTAAATTACTTGTATCAGTAGTAAT spacer 

length: 35 repeater length: 30
2682   1094740 AATAGAATAAGATCATAATGAAATTGAAAT ACTCTTACCCGATTTAATTATGAATATCTTCAAGCA spacer 

length: 36 repeater length: 30
2683   1094807 AATAGAATAAGATCATAATGAAATTGAAAT GATGTAGAAGATGAAGTTGATGAATTTCTTGAAGA spacer 

length: 35 repeater length: 30
2684   1094873 AATAGAATAAGATCATAATGAAATTGAAAT GATATCTTTCATATATTATCATTTTTATCATATTTT spacer 

length: 36 repeater length: 30
2685   1094940 AATAGAATAAGATCATAATGAAATTGAAAT AAGAAAACAGAAGACAAACCAAAAGACAAACCAAAA
2686   
2687   
2688   crispr 5
2689   831066 CTATTCCATCATCTTCATCTTGTGCATTGTTGTTTTCTTC 

TATTTCATCATCTATTGTGTAGTATGGTTTGTTATCTATGTTATCTTCATCTTCTGGGTATGGTATGTAGTCTGTTTTATCTTCAT
TTTCATAG spacer length: 94 repeater length: 40

2690   831201 CTATTCCATCATCTTCATCTTGTGCATTGTTGTTTTCTTC 
TATTTCATCATCTATTGTGTAGTATGGTTTGTTATCTTCATCTTCTAGGTATGGTGTGTAGTCTGTTTTATCTTCATTTTCATAG 
spacer length: 85 repeater length: 40

2691   831327 CTATTCCATCATCTTCATCTTGTGCATTGTTGTTTTCTTC 
TTTGAAATACATCATTATAGAGTTTAAAATAGACTTAATTGTAAAACCAAAAAAAGATGTACTAACAAAAGAAAATAAAGAGAGT

2692   
2693   
2694   GCA_000013445.1_ASM1344v1_genomic.fna(findCrispr):
2695   START       REPEAT                           

SPACER                                             
2696   crispr 1
2697   1918645 ACTTCAGAAGGAAACAATTTC 

ATTACAGAAGGAGACATTAGGACTTCAAAAGGAAACATTAGAACTTCAGAAGGAAACATTAG spacer length: 62 
repeater length: 21

2698   1918729 ACTTCAGAAGGAAACAATTTC ATTACAGAAGGAGACATTAG spacer length: 20 repeater 
length: 21

2699   1918771 ACTTCAGAAGGAAACAATTTC AATTGGAACCATGCAGAACT
2700   
2701   
2702   crispr 2
2703   1466829 GTGACCGTAGGTTCAGGGGTG 

ACTTCTTCGCCTAATTCAGGAGTGACTGTTGGCTCAGGGGTGACTTCTTCGCCTAATTCAGGAGTGACTGTTGGCTCAGGAGTATC
CTCTTCACCGATTACGGG spacer length: 104 repeater length: 21

2704   1466955 GTGACCGTAGGTTCAGGGGTG 
ACTTCTTCGCCTACTTCAGGAGTGACTGTTGGCTCAGGAGTATCCTCTTCACCGATTACGGG spacer length: 62 
repeater length: 21

2705   1467039 GTGACCGTAGGTTCAGGGGTG 
ACCTCTTCGCCTACTTCAGGAGTGACTGTTGGCTCAGGAGTAACCTCTTCACCGAATTCAGGAGTGACTGTTGGCTCAGGGGTGAC
TTCTTCGCCTAACTCTGA spacer length: 104 repeater length: 21

2706   1467165 GTGACCGTAGGTTCAGGGGTG 
ACTTCTTCGCCTAATTCAGGAGTGACTGTTGGCTCAGGAGTAACCACTTCACCGAATTCAGGAGTGACTGTTGGCTCAGGGGTGAC
TTCTTCGCCTAACTCTGG spacer length: 104 repeater length: 21

2707   1467291 GTGACCGTAGGTTCAGGGGTG 
ACTTCTTCGCCTACTTCAGGAGTGACTGTTGGCTCAGGAGTATCCTCTTCACCGATTACGGG spacer length: 62 
repeater length: 21

2708   1467375 GTGACCGTAGGTTCAGGGGTG ACTTCTTCACCTAAATCCGG spacer length: 20 repeater 
length: 21

2709   1467417 GTGACCGTAGGTTCAGGGGTG ATTGGAACCATGCAGAACTC
2710   
2711   
2712   crispr 3
2713   1465917 TCAGCAGTAACCTCTTCACCT ACTTCAGGAGTGACCGTGGG spacer length: 20 repeater 

length: 21
2714   1465959 TCAGCAGTAACCTCTTCACCT ACTTCAGGAGTGACCGTGGG spacer length: 20 repeater 

length: 21
2715   1466001 TCAGCAGTAACCTCTTCACCT 

ACTTCAGGAGTGACTGTTGGCTCAGGAGTAAACTCTTTACCGATTTCGGGAGTGACCGTGGG spacer length: 62 
repeater length: 21

2716   1466085 TCAGCAGTAACCTCTTCACCT 
TCGCATCAATGCAGAAACCAAATTCAACTGTCCCCCTTCCACCAGGGGTTTCTATCTAATTT

2717   
2718   
2719   crispr 4



2720   467692 TCCGGTAATCTGATCTGGCAG 
AAATGTCTGGGTGGTTCGGATTTTGAGTATGCACATTCAGTTATTGAGACATCTGACGGGGGATACCTGATTGCAGGATATTCGTA
TTCCAATGACGGCGATGTCTCCGAAAATCATGGCAACAGTGATTATTGGGTAATAAAGATTGATAA spacer length: 
152 repeater length: 21

2721   467866 TCCGGTAATCTGATCTGGCAG 
AAGAGTCTAGGTGGATCAGATGATGATCATGCATATTCAGTCATTGAGACTTCAGATGGCGGATATCTGCTTGCCGGATATTCCTG
GTCAGATGATGGCGATGTCTCTGGAAATCACGGATATGCTGACTATTGGGTAGTAAAACTTGATAA spacer length: 
152 repeater length: 21

2722   468040 TCCGGTAATCTGATCTGGCAG 
TTGGAACCATGCAGAACTCTCAAAAGTTCAACTCGTCTGAAATTGGAACTATGCAGGACGCTACCAAATTTAACAGTTCCATGATC
GGTACTATGCAAAACACCGTCTCAAATATTCCTCTCCCGCCAGGAGTGACAGTTTAAATTTATTCC

2723   
2724   
2725   crispr 5
2726   1467440 TTCTTCACCATACTCTGGAGT GACTGTCGGTTCAGGGGTGA spacer length: 20 repeater 

length: 21
2727   1467482 TTCTTCACCATACTCTGGAGT GACTGTCGGTTCGGGGGTGA spacer length: 20 repeater 

length: 21
2728   1467524 TTCTTCACCATACTCTGGAGT TTGGAACTATGCAGGACGCT
2729   
2730   
2731   crispr 6
2732   841176 GCCATACCCTTCTATTTTCGGGTCACTTGC AACGCAGACCGCGACGAGGCCTGGGGCAGACTGGAAAGT spacer 

length: 39 repeater length: 30
2733   841246 GCCATACCCTTCTATTTTCGGGTCACTTGC AACTATTTCTCCTTCAAAACGTTTAATGTACTTATTCAGT 

spacer length: 40 repeater length: 30
2734   841317 GCCATACCCTTCTATTTTCGGGTCACTTGC AACAGCAGATGACATAGTAAACAGAATCACTGAACTGGT spacer 

length: 39 repeater length: 30
2735   841387 GCCATACCCTTCTATTTTCGGGTCACTTGC AACCTATTCCCCTGCACGATTGAGAAACCCGGCGCATAGT 

spacer length: 40 repeater length: 30
2736   841458 GCCATACCCTTCTATTTTCGGGTCACTTGC AACGACTCAAGTGCAAAGAAAGCAATCATAGAACTTCTGT 

spacer length: 40 repeater length: 30
2737   841529 GCCATACCCTTCTATTTTCGGGTCACTTGC AACTTTCATCCCATGCAAACAGGTGCCGGGCAATCAGT spacer 

length: 38 repeater length: 30
2738   841598 GCCATACCCTTCTATTTTCGGGTCACTTGC AACTATCAGAATTCTGGAAAGCCGTCTCTCAAGAGCGTGTGGT 

spacer length: 43 repeater length: 30
2739   841672 GCCATACCCTTCTATTTTCGGGTCACTTGC AACCCTGTCACGAGATGACGTGTCAGCCATGAAGTGGT spacer 

length: 38 repeater length: 30
2740   841741 GCCATACCCTTCTATTTTCGGGTCACTTGC AACTATCAATTAACCTATGTTCTACTCTTCTGTATGTGT spacer 

length: 39 repeater length: 30
2741   841811 GCCATACCCTTCTATTTTCGGGTCACTTGC AACATGCGTGCCCGCACGCCTGCACGTTGCCACCTTGGT spacer 

length: 39 repeater length: 30
2742   841881 GCCATACCCTTCTATTTTCGGGTCACTTGC AACTAACATTGCATTAGAACAACTCTACGTGGACATCGT spacer 

length: 39 repeater length: 30
2743   841951 GCCATACCCTTCTATTTTCGGGTCACTTGC AACAAATAGCCCGTCGCCAGGCGATGGTATCACGAATGT spacer 

length: 39 repeater length: 30
2744   842021 GCCATACCCTTCTATTTTCGGGTCACTTGC AACTAACCGATTTCAGGTTACCTTTATAGCATATAACAAGT 

spacer length: 41 repeater length: 30
2745   842093 GCCATACCCTTCTATTTTCGGGTCACTTGC AACATCTCGAATTACAAGGTAGACCCATGGGGTCTATGT spacer 

length: 39 repeater length: 30
2746   842163 GCCATACCCTTCTATTTTCGGGTCACTTGC AACCCAATACGTTGGTCACGTAAAGTACGGATGTGAGGT spacer 

length: 39 repeater length: 30
2747   842233 GCCATACCCTTCTATTTTCGGGTCACTTGC AACTACTTTTTCCGTAAAGGAGCTGCTTACAGAACTGGT spacer 

length: 39 repeater length: 30
2748   842303 GCCATACCCTTCTATTTTCGGGTCACTTGC AACAACTAAAAGAGGGCCCCCCTAAAATCTCTTAAAGT spacer 

length: 38 repeater length: 30
2749   842372 GCCATACCCTTCTATTTTCGGGTCACTTGC AACAATCTATAGGGAAGGTAAATCTTTACCAGATACTGT spacer 

length: 39 repeater length: 30
2750   842442 GCCATACCCTTCTATTTTCGGGTCACTTGC AACAAGGTTTCCATCCTCATAGAATGGAAACAAGCGGGT spacer 

length: 39 repeater length: 30
2751   842512 GCCATACCCTTCTATTTTCGGGTCACTTGC AACAGATGAGGTATTGGTGCTTAAAGGGCACCCGCTTGT spacer 

length: 39 repeater length: 30
2752   842582 GCCATACCCTTCTATTTTCGGGTCACTTGC AACAGGAAGAGTCGAACAACAAATTTCAAAAAATTGTAAGT 

spacer length: 41 repeater length: 30
2753   842654 GCCATACCCTTCTATTTTCGGGTCACTTGC AACTGTGGTGACTTGAGTGGCACCACTATTAGCCGCAAGT 

spacer length: 40 repeater length: 30
2754   842725 GCCATACCCTTCTATTTTCGGGTCACTTGC AACGGGGGCAGAGTTGCAGATGTTGATATTCACGCTGGT spacer 

length: 39 repeater length: 30
2755   842795 GCCATACCCTTCTATTTTCGGGTCACTTGC AACGAGGACTTGAGTTGTCCCCTGTGCACAGTCGAAGT spacer 

length: 38 repeater length: 30
2756   842864 GCCATACCCTTCTATTTTCGGGTCACTTGC AACAACTTCTCCAGCTTGTGCTCTATCTCTATATGATGGT 



spacer length: 40 repeater length: 30
2757   842935 GCCATACCCTTCTATTTTCGGGTCACTTGC AACTCTCAAATGTAGTGCCCCTTCCCACAAGATTTATTGT 

spacer length: 40 repeater length: 30
2758   843006 GCCATACCCTTCTATTTTCGGGTCACTTGC AACTGTACCGTCCTTCCATGCTGCAAATCATTAACAGGT spacer 

length: 39 repeater length: 30
2759   843076 GCCATACCCTTCTATTTTCGGGTCACTTGC AACTCATAAGGTTGATCTCATGTTCTAACCAGGTTACGT spacer 

length: 39 repeater length: 30
2760   843146 GCCATACCCTTCTATTTTCGGGTCACTTGC AACACCCCAAAATTCCATCTGAACGATAAATATTTTTTCGT 

spacer length: 41 repeater length: 30
2761   843218 GCCATACCCTTCTATTTTCGGGTCACTTGC GCAGAAACCAAATTCAACTGTCCCCCTTCCACCAGGGGTTT
2762   
2763   
2764   crispr 7
2765   2088864 GTTTCAATCCCTATCGGGTTTTCTTTTCCATTGTGAC TTGATGAATTGAAACACCCTTGGATCATATATATAA 

spacer length: 36 repeater length: 37
2766   2088938 GTTTCAATCCCTATCGGGTTTTCTTTTCCATTGTGAC CTTTTTGTTCCTGTTGTTTGTATTTGAACCATCTA 

spacer length: 35 repeater length: 37
2767   2089011 GTTTCAATCCCTATCGGGTTTTCTTTTCCATTGTGAC TTGTTGCGATTATATGAAGATTATAAGAAAACGC 

spacer length: 34 repeater length: 37
2768   2089083 GTTTCAATCCCTATCGGGTTTTCTTTTCCATTGTGAC AAAAATCTATTCACAGGGATACAACCTCGTTCTG 

spacer length: 34 repeater length: 37
2769   2089155 GTTTCAATCCCTATCGGGTTTTCTTTTCCATTGTGAC ATCACTGAAGTTCCCTTAGGTGTTGGAGCATTAT 

spacer length: 34 repeater length: 37
2770   2089227 GTTTCAATCCCTATCGGGTTTTCTTTTCCATTGTGAC GAGTTTCCACATCAATTTTCATGGTATCACTCCG 

spacer length: 34 repeater length: 37
2771   2089299 GTTTCAATCCCTATCGGGTTTTCTTTTCCATTGTGAC CTTGTTAATTTCCTTTAATGCTGCATCACATACTA 

spacer length: 35 repeater length: 37
2772   2089372 GTTTCAATCCCTATCGGGTTTTCTTTTCCATTGTGAC TTGGGTCTTGGCCTGCATCATTGGGGGAAGTATA 

spacer length: 34 repeater length: 37
2773   2089444 GTTTCAATCCCTATCGGGTTTTCTTTTCCATTGTGAC GAGTGTACATGGTCACATCAGTCAAAAAGGATCATG 

spacer length: 36 repeater length: 37
2774   2089518 GTTTCAATCCCTATCGGGTTTTCTTTTCCATTGTGAC ACTATGAATCCTCACGACTTCGAAGAGCCGGGCA 

spacer length: 34 repeater length: 37
2775   2089590 GTTTCAATCCCTATCGGGTTTTCTTTTCCATTGTGAC AACATCTGCAACTCTGCCTCCGCTTGTCAGATTAT 

spacer length: 35 repeater length: 37
2776   2089663 GTTTCAATCCCTATCGGGTTTTCTTTTCCATTGTGAC CCGGTATATCACAAATCATCTGTTGAGTTATAAA 

spacer length: 34 repeater length: 37
2777   2089735 GTTTCAATCCCTATCGGGTTTTCTTTTCCATTGTGAC TTTTACCTTTATGCGCTGAAACCGCTTCCATGGA 

spacer length: 34 repeater length: 37
2778   2089807 GTTTCAATCCCTATCGGGTTTTCTTTTCCATTGTGAC CGGAGAGCGGGATCCGGGAGTGAGCACACAGCAG 

spacer length: 34 repeater length: 37
2779   2089879 GTTTCAATCCCTATCGGGTTTTCTTTTCCATTGTGAC TCGAGGGGCTCTGGGGGCTCATGGGATCCGGACCCG 

spacer length: 36 repeater length: 37
2780   2089953 GTTTCAATCCCTATCGGGTTTTCTTTTCCATTGTGAC ACCTGACCGGCCTTTATCGTTGCTCCGGCGGTGAA 

spacer length: 35 repeater length: 37
2781   2090026 GTTTCAATCCCTATCGGGTTTTCTTTTCCATTGTGAC AATTACCAAGTTTTTCACTGACATACTCGCATCAT 

spacer length: 35 repeater length: 37
2782   2090099 GTTTCAATCCCTATCGGGTTTTCTTTTCCATTGTGAC TGGGCAGGCATGTGATGAGCGGACCAGTGGAACTC 

spacer length: 35 repeater length: 37
2783   2090172 GTTTCAATCCCTATCGGGTTTTCTTTTCCATTGTGAC GAGTATTTCTGGGGGTCTGTCGTAATTGCTGTCTG 

spacer length: 35 repeater length: 37
2784   2090245 GTTTCAATCCCTATCGGGTTTTCTTTTCCATTGTGAC GTAATCCTTGCGAGCGGGCTTTATGGTACAGTTAT 

spacer length: 35 repeater length: 37
2785   2090318 GTTTCAATCCCTATCGGGTTTTCTTTTCCATTGTGAC CAGGCATAAGGGCCTGGTTGAATGGCTAAAACT 

spacer length: 33 repeater length: 37
2786   2090389 GTTTCAATCCCTATCGGGTTTTCTTTTCCATTGTGAC TTATATTGGGAATGTGAGCAATGGTGGATTTATG 

spacer length: 34 repeater length: 37
2787   2090461 GTTTCAATCCCTATCGGGTTTTCTTTTCCATTGTGAC ATTCTTTCAGGGCTTTAAGGTCTTCGCTCATATA 

spacer length: 34 repeater length: 37
2788   2090533 GTTTCAATCCCTATCGGGTTTTCTTTTCCATTGTGAC GAACGGAAGGCGCAAATCTCATAACGTTCTGGGATG 

spacer length: 36 repeater length: 37
2789   2090607 GTTTCAATCCCTATCGGGTTTTCTTTTCCATTGTGAC TTGCTGCCTTTCGCTCAAACTCCTTGCGGGCGCCAG 

spacer length: 36 repeater length: 37
2790   2090681 GTTTCAATCCCTATCGGGTTTTCTTTTCCATTGTGAC ATATTCCGGTGTTAGAACCGCGGCGTCTGCAGA 

spacer length: 33 repeater length: 37
2791   2090752 GTTTCAATCCCTATCGGGTTTTCTTTTCCATTGTGAC AGTAGCAACACCGGCATACGAAGCGGGGTTACTC 

spacer length: 34 repeater length: 37
2792   2090824 GTTTCAATCCCTATCGGGTTTTCTTTTCCATTGTGAC ACGTAGATCTCATGAGCAACATTGTGGCTGAACT 

spacer length: 34 repeater length: 37
2793   2090896 GTTTCAATCCCTATCGGGTTTTCTTTTCCATTGTGAC CCATTTGGGTCTGTGTATCGAACTGCACATACCAC 

spacer length: 35 repeater length: 37



2794   2090969 GTTTCAATCCCTATCGGGTTTTCTTTTCCATTGTGAC ACGGGTCAGACCCTTCAATGTTCAGCGACTCTGAAA 
spacer length: 36 repeater length: 37

2795   2091043 GTTTCAATCCCTATCGGGTTTTCTTTTCCATTGTGAC CCGGTTCCCCGACATCGAAAGCGTCCCGGAGAGG 
spacer length: 34 repeater length: 37

2796   2091115 GTTTCAATCCCTATCGGGTTTTCTTTTCCATTGTGAC CTGAATACCAAGCTAGACAAACTTTTGGCACACTTT 
spacer length: 36 repeater length: 37

2797   2091189 GTTTCAATCCCTATCGGGTTTTCTTTTCCATTGTGAC CATTTACCCATTCAGTACCAGTCCAAACATAACAA 
spacer length: 35 repeater length: 37

2798   2091262 GTTTCAATCCCTATCGGGTTTTCTTTTCCATTGTGAC TGATCAGGGGAGTATGTGCAATGCTCAGTTACGAA 
spacer length: 35 repeater length: 37

2799   2091335 GTTTCAATCCCTATCGGGTTTTCTTTTCCATTGTGAC ACACATTTTCCTGCCGCCCACGTTACACATATCTG 
spacer length: 35 repeater length: 37

2800   2091408 GTTTCAATCCCTATCGGGTTTTCTTTTCCATTGTGAC ACACCAGTCGTAACCGCTTCTGCTGCTGTTGCTG 
spacer length: 34 repeater length: 37

2801   2091480 GTTTCAATCCCTATCGGGTTTTCTTTTCCATTGTGAC TCACATCGTATCCTGCCTTGAAATCAAGATATGC 
spacer length: 34 repeater length: 37

2802   2091552 GTTTCAATCCCTATCGGGTTTTCTTTTCCATTGTGAC CAGACTATAATCAGCCGTCATTACCAGTCTCTCAA 
spacer length: 35 repeater length: 37

2803   2091625 GTTTCAATCCCTATCGGGTTTTCTTTTCCATTGTGAC TTGTCTCCGGTCTTCAGGCATACCACCCGGTCAT 
spacer length: 34 repeater length: 37

2804   2091697 GTTTCAATCCCTATCGGGTTTTCTTTTCCATTGTGAC TAATATATTAGACATTAATCCAAGTGGTAAATATT 
spacer length: 35 repeater length: 37

2805   2091770 GTTTCAATCCCTATCGGGTTTTCTTTTCCATTGTGAC AGGTCACCCGGTTTGACGATGAGAGAGATTCAAGCC 
spacer length: 36 repeater length: 37

2806   2091844 GTTTCAATCCCTATCGGGTTTTCTTTTCCATTGTGAC TCTCAAAAGTTCAACTCGTCTGAAATTGGAACTATG
2807   
2808   
2809   crispr 8
2810   2337799 CAATTGATAGATACGGAACTTGATCGGTTAAACAAGGC 

GATAGAACTCGTGAATACCGAACTGGACCGGTTTAATAAGACACC spacer length: 45 repeater length: 38
2811   2337883 CAATTGATAGATACGGAACTTGATCGGTTAAACAAGGC 

GATAGAACTCGTAAATACCGAATTGGACCGGTTTAATAAGACCCC spacer length: 45 repeater length: 38
2812   2337967 CAATTGATAGATACGGAACTTGATCGGTTAAACAAGGC 

CTACCAAATTTAACAGTTCCATGATCGGTACTATGCAAAACACCG
2813   
2814   
2815   crispr 9
2816   3490330 CATCCACCTGAAAAGTTCAACAGCTCAGAGATTGCATCAA 

TGCACACACCTGAAAAGTTCAACAGCTCAGAGATTGCATCAAT spacer length: 43 repeater length: 40
2817   3490414 CATCCACCTGAAAAGTTCAACAGCTCAGAGATTGCATCAA 

TGCATCCACCTGAAAAGTTCAACAGCTCAGAGATCGCATCAAT spacer length: 43 repeater length: 40
2818   3490498 CATCCACCTGAAAAGTTCAACAGCTCAGAGATTGCATCAA 

TGAAATTGGAACCATGCAGAACTCTCAAAAGTTCAACTCGTCT
2819   
2820   
2821   crispr 10
2822   1667431 CATCTACAACCGGAACAGCAGTGGGAACAGGACTCGGAAC 

AGCGGTAGCATCTACAACCGGAACCACAGGGGGAACAGGACTCGGAACAGCGGTA spacer length: 55 repeater 
length: 40

2823   1667527 CATCTACAACCGGAACAGCAGTGGGAACAGGACTCGGAAC 
GGTAGGAGCATCTACAACCGGAACCACGGTGGGAACAGGACTCGGAACAGCGGTA spacer length: 55 repeater 
length: 40

2824   1667623 CATCTACAACCGGAACAGCAGTGGGAACAGGACTCGGAAC 
GGACTCGGAACGGCAGGAGCATCTACAACCGGAACCACGGTGGGAACAGGACTCG

2825   
2826   
2827   crispr 11
2828   1466221 CCTCTTCGCCTAACTCCGGAGTGACTGTCGGTTCAGGGGT 

AACTTCTTCACCATACTCCGGAGTAACCGTAGGTTCAGGGGTAACCTCTTCGCCTAACTCCGGAGTGACCGTAGGTTCAGGGGTA 
spacer length: 85 repeater length: 40

2829   1466347 CCTCTTCGCCTAACTCCGGAGTGACTGTCGGTTCAGGGGT 
AACTTCTTCACCATACTCCGGAGTAACCGTAGGTTCAGGGGTGACTTCTTCACCTAACTCCGGAGTAACTGTCGGTTCAGGGGTGA
CCTCTTCGCCTAACTCCGGAGTAACTGTCGGTTCAGGGGTG spacer length: 127 repeater length: 40

2830   1466515 CCTCTTCGCCTAACTCCGGAGTGACTGTCGGTTCAGGGGT 
CTGTCCCCCTTCCACCAGGGGTTTCTATCTAATTTTTCCCGATCTTTGTCGCTTTGAGTGCTATTTTTTTACTTATACATCGATGA
GATGATATGCAGGCTCATCATGTCCTATTTATCTTTCTTAT

2831   
2832   
2833   crispr 12
2834   501385 GAGTGGGTGTAGGTGTCGGTGTTAGAGTTGGGGTGGGTGT 

AGGTGTCGGAGTTAGAGTTGGAGTGGGTGTAGGAGTCGGTGTTAGAGTT spacer length: 49 repeater length: 



40
2835   501475 GAGTGGGTGTAGGTGTCGGTGTTAGAGTTGGGGTGGGTGT 

AGGTGTCGGTGTTAGAGTTGGGGTGGGTGTAGGTGTCGGTGTTAGAGTTGGGGTGGGTGTAGGTGTCGGAGTTAGAGTTGGAGTGG
GTGTAGGAGTCGGTGTTAGAGTT spacer length: 109 repeater length: 40

2836   501625 GAGTGGGTGTAGGTGTCGGTGTTAGAGTTGGGGTGGGTGT 
TCAACAGCTCAGAGATCGCATCAATGCACACACCTGAAAAGTTCAACAGCTCAGAGATCGCATCAATGCAGAAACCAAATTCAACT
GTCCCCCTTCCACCAGGGGTTTC

2837   
2838   
2839   crispr 13
2840   1467968 GGAATTGCCAGTAGTGATTACGGGAGTAGAGGTTGGAGAC 

ACAGTGGCTACAACAACTGGTGTTGGAAGAGTGACCACGGGTGTACTTGTAACGGTGGGCATTACAGTCGGAGTGGCAGTCCTTTG
ACTGTTGACATTGGCTTTGTCATTCAATTTCC spacer length: 118 repeater length: 40

2841   1468127 GGAATTGCCAGTAGTGATTACGGGAGTAGAGGTTGGAGAC 
ACAGTGGCTACAACAACTGGTGTTGTAGGAGTGACCACGGGTGTACTTGTAACGGTGGGCATTACAGTCGGAGTGGCAGTCCTCTG
ACTGTTGATATTGGCTTTGTCATTCAATTTCC spacer length: 118 repeater length: 40

2842   1468286 GGAATTGCCAGTAGTGATTACGGGAGTAGAGGTTGGAGAC 
ACAGTGGCTACAACAACTGGTGTTGTAGGAGTGACCACGGGTGTACTTGTAACGGTGGGCATTACAGTCGGAGTGGCAGTCCTCTG
ACTGTTGACATTGGCTTTGTCATTCAATTTCC spacer length: 118 repeater length: 40

2843   1468445 GGAATTGCCAGTAGTGATTACGGGAGTAGAGGTTGGAGAC 
ACAACCGGAACAGCAGTGGGAACAGGACTCGGAACAGCGGTGACCTCTACAACCGGAACAGCAGTGGGAACAGGACTCGGAACAGC
GGTGACCTCTACAACCGGAACAGCAGTGGGAA

2844   
2845   
2846   crispr 14
2847   2093953 GTTTCAATCCCTATCGGGTTTTCTTTTCCATTGTGACCCT GATTCTACGGGCCTTTTCAAGTGCAGTTTCCA 

spacer length: 32 repeater length: 40
2848   2094026 GTTTCAATCCCTATCGGGTTTTCTTTTCCATTGTGACCCT CATGGATCGGTTGACTGAAAACTCAGTAGCCA 

spacer length: 32 repeater length: 40
2849   2094099 GTTTCAATCCCTATCGGGTTTTCTTTTCCATTGTGACCCT GGAACTATGCAGGACGCTACCAAATTTAACAG
2850   
2851   
2852   crispr 15
2853   3489642 TCAACTCATCTGAAATTGGAACCATGCAGAACTCTCAAAA 

GTTCAACTCGTCTGAAATTGGAACCATGCAGAACTCTCAAAAGTTCAACTCATCTGAAATTGGAACTATGCAGAACTCAAAAAAG 
spacer length: 85 repeater length: 40

2854   3489768 TCAACTCATCTGAAATTGGAACCATGCAGAACTCTCAAAA 
GTTCAACTCGTCTGAAATTGGAACCATGCAGAACTCAAAAAAGTTCAACTCATCTGAAATTGGAACTATGCAGAACTCAAAAAAG 
spacer length: 85 repeater length: 40

2855   3489894 TCAACTCATCTGAAATTGGAACCATGCAGAACTCTCAAAA 
GCCTCTACAACCGGAACCACGGTGGGAACAGGACTCGGAACAGCGGTGACCTCTACAACCGGAACAGCAGTGGGAACAGGACTCG

2856   
2857   
2858   GCA_000014945.1_ASM1494v1_genomic.fna(findCrispr):
2859   START       REPEAT                           

SPACER                                             
2860   crispr 1
2861   1557651 CCCAAGAACTCATAGCAGGACCAG AAATCCCCCAGGATAGCACAGATGCCGCGCCGGATGCACCGTAACCATT 

spacer length: 49 repeater length: 24
2862   1557725 CCCAAGAACTCATAGCAGGACCAG TGTGAGGGCAACGGTTGGGATTGTTCAACACCCAGAAAGGTAACCATT 

spacer length: 48 repeater length: 24
2863   1557798 CCCAAGAACTCATAGCAGGACCAG AGGGATTGAAACGTAGAAATTCTCACAGAAAGAGCTTTCCGGTGATTG
2864   
2865   
2866   crispr 2
2867   1566093 GCATTTATCCTCTATCATCCCTTA TACGAAGAAGAGCGCGAGAGAAGAAAAGATCCTCGAGCTCATTCTC 

spacer length: 46 repeater length: 24
2868   1566164 GCATTTATCCTCTATCATCCCTTA TACGAAGAAGAGCGCGAGAGAAGAAAAGATCCTCGAGCTCATTCTC 

spacer length: 46 repeater length: 24
2869   1566235 GCATTTATCCTCTATCATCCCTTA CACGAAGAAGAGCGCGAGAGAAGAAAAGATCCTCGAGCTCATTCTC 

spacer length: 46 repeater length: 24
2870   1566306 GCATTTATCCTCTATCATCCCTTA CACGAAGAAGAGCGCGAGAGAAGAAAAGATCCTCGAGCTCATTCTC 

spacer length: 46 repeater length: 24
2871   1566377 GCATTTATCCTCTATCATCCCTTA GCAGCAAGACAATGCCTCTCAAGTCATTAGATGGATAAGAGCGTTG
2872   
2873   
2874   crispr 3
2875   411577 GCTAAAAGCACTCTACTTTCTAGAAGC ACTTTCTAGACCGTGTCCAGTAACGTCTAGCCTAGCGTAGGGA 

spacer length: 43 repeater length: 27
2876   411648 GCTAAAAGCACTCTACTTTCTAGAAGC ACTTTCTAGACCGTGTCCAGTAACGTCTGGCCTAGCGTAGGGA 

spacer length: 43 repeater length: 27



2877   411719 GCTAAAAGCACTCTACTTTCTAGAAGC TTCATCTCTTATTGGGACAGGTCCTCTGTGTGAACGTGTCCGA
2878   
2879   
2880   crispr 4
2881   1340928 GAGATATCGGGAGAGTATTCAAATGGCAGTGCATC CGGCATCGTTGATCCTGATCTACGAGAGCTTGTTG 

spacer length: 35 repeater length: 35
2882   1340999 GAGATATCGGGAGAGTATTCAAATGGCAGTGCATC CAGCATCGTTGATCCTGATCTACGAGAGCTTGTTG 

spacer length: 35 repeater length: 35
2883   1341070 GAGATATCGGGAGAGTATTCAAATGGCAGTGCATC CAGCATCGTTGATCCTGATCTACGAGAGCTTGTTG 

spacer length: 35 repeater length: 35
2884   1341141 GAGATATCGGGAGAGTATTCAAATGGCAGTGCATC GTAGAAATTCTCACAGAAAGAGCTTTCCGGTGATT
2885   
2886   
2887   crispr 5
2888   670839 GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC TTTCCGGATTAGAATAATAAGGAACTTCCGGTACGG 

spacer length: 36 repeater length: 37
2889   670913 GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC GGTATACTAAGCGTACCGTTCGTCTCAACATCGACT 

spacer length: 36 repeater length: 37
2890   670987 GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC ACACCATATGCTCCGGGCAGAGGAGCATGTTCACAC 

spacer length: 36 repeater length: 37
2891   671061 GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC CCAGTCCTCCTCCTCAGGAGGACTGGCTTTTTCAA 

spacer length: 35 repeater length: 37
2892   671134 GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC CACAATAAATCCCCCTTTGAAAACGAGTTCAAG 

spacer length: 33 repeater length: 37
2893   671205 GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC TATGTAGCTGCATATCTACACCTCCACGGATATAAGA 

spacer length: 37 repeater length: 37
2894   671280 GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC TCTTCTGGCTCTGGCACGGCGAGAACTATCTCGCCG 

spacer length: 36 repeater length: 37
2895   671354 GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC TCCAAATTACCAAGACAAACATGCTTGTCATGGGT 

spacer length: 35 repeater length: 37
2896   671427 GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC CTGCGAACTTTGCCATGAGCACCTCTTCGTGAGGTGC 

spacer length: 37 repeater length: 37
2897   671502 GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC GATGATTAATCTCATAACTGGTGAGATTTTCGACTCT 

spacer length: 37 repeater length: 37
2898   671577 GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC CCTGTTGATGGTGCTCAGTGACGTTTCGATAGAAG 

spacer length: 35 repeater length: 37
2899   671650 GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC AACTGATTTCCTTGTCGGCAAATTTGTTGTTGTAG 

spacer length: 35 repeater length: 37
2900   671723 GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC CCTCCTAGCCCTTTATTCGCTGGCTGGAGCTTCTGC 

spacer length: 36 repeater length: 37
2901   671797 GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC TACAATTCCTTCCCGCACTCTGAGCACCTCACGA 

spacer length: 34 repeater length: 37
2902   671869 GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC AGATGAACTGATACCAGTTCACCTCGGTCGTTTCG 

spacer length: 35 repeater length: 37
2903   671942 GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC GGAAATCCCAGACCCCGCTGAGTGTATCTTTCAGT 

spacer length: 35 repeater length: 37
2904   672015 GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC TCCATTCTCGAGCGGAAACGCGCTCGGGCCGAGG 

spacer length: 34 repeater length: 37
2905   672087 GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC ACTGCCTGCTGCTCAAAGCCGGCGAAGGTGAACCT 

spacer length: 35 repeater length: 37
2906   672160 GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC AGGTATCAGGAGACCTGCGGAGCAAGTACACTCCAG 

spacer length: 36 repeater length: 37
2907   672234 GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC CCGACGATTTTGACTCAAACCAAGCGGTGTATGTCGA 

spacer length: 37 repeater length: 37
2908   672309 GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC 

TCGTTTTTTGTCGCGCGCACAATCTCACGATACCAACATCATCA spacer length: 44 repeater length: 37
2909   672391 GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC CCAGCAGCGATCTTACCTCTGAGCAATACTCGCCG 

spacer length: 35 repeater length: 37
2910   672464 GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC ATGAACTCATCCGAGCGATTCCTGTAGATCTGGCC 

spacer length: 35 repeater length: 37
2911   672537 GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC ACTACTCCTTTGTCTGGAAGATCCAGCATTTACT 

spacer length: 34 repeater length: 37
2912   672609 GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC TGGCGTCATCAGAATAACCAAGAGCTTTCATTAG 

spacer length: 34 repeater length: 37
2913   672681 GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC ATTAAATCCTTATCCAGCCTGGTTAAGCCTTACGA 

spacer length: 35 repeater length: 37
2914   672754 GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC ATCTACTAGCGTCGCTTGCGGCGCAAGTAGATATAG 

spacer length: 36 repeater length: 37
2915   672828 GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC AAGAATTGTAACTCGTATTAATGGGGCAAATCA 

spacer length: 33 repeater length: 37
2916   672899 GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC TCTCGGTTAACGGCGAGATAGTCCTCGCCGTCCCA 



spacer length: 35 repeater length: 37
2917   672972 GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC TCCTACGCCATACGGCTAGCGTGAAAAAAAATGCCGT 

spacer length: 37 repeater length: 37
2918   673047 GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC CGCCTCCCAGTTCTCGTCGTTCCATACTGTCTCA 

spacer length: 34 repeater length: 37
2919   673119 GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC AAGTTCCAGGTACTTCTCCTGTCCCGGTGGAATGA 

spacer length: 35 repeater length: 37
2920   673192 GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC AAAGATGTCATGATCGCATCGGTGATCGGCTCGG 

spacer length: 34 repeater length: 37
2921   673264 GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC 

ACAGCTTAGCGGTCTTGTTCTGGCCCGACAGCGCCTCCTCCT spacer length: 42 repeater length: 37
2922   673344 GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC CCTCATCGGGTACTGGTGAGCAGCCCTCGCATCC 

spacer length: 34 repeater length: 37
2923   673416 GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC GATTTGCCCCTGGGCATATCGGATCACTATCTGA 

spacer length: 34 repeater length: 37
2924   673488 GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC TCACGAACATGTACCGACTGCGGCGCTTCACCCG 

spacer length: 34 repeater length: 37
2925   673560 GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC CGTCATTCACGTTCTCCTACCCGATAATTCCCGGG 

spacer length: 35 repeater length: 37
2926   673633 GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC ATCTCGCTCAATGTCAGAGACGCTCTAGTATCTGG 

spacer length: 35 repeater length: 37
2927   673706 GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC TCGAGGAGGTGAGAGGACGGCTAAACTGCGACGT 

spacer length: 34 repeater length: 37
2928   673778 GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC CCGACTTGATTCAGATGAGAGTCGGATCTTCTGGG 

spacer length: 35 repeater length: 37
2929   673851 GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC TTTGGTTCTGGTGCTGTCATTTTTTTCTCCTCCACG 

spacer length: 36 repeater length: 37
2930   673925 GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC TATTTAGATTTATTTGAAGGCCAGCGGCTCCAGCCA 

spacer length: 36 repeater length: 37
2931   673999 GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC ATGTCTCCGACAACTTGCAACGGATAATCATTACCA 

spacer length: 36 repeater length: 37
2932   674073 GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC TGACCTGGACTAAATTTGACATGTCGAAGGAGGAGG 

spacer length: 36 repeater length: 37
2933   674147 GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC ATCACGGCTAGGTAGCCTAAATACTCCTTTTGG 

spacer length: 33 repeater length: 37
2934   674218 GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC CCTCCAAATACCATATACGCATTATTGGTATATAAA 

spacer length: 36 repeater length: 37
2935   674292 GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC ACCTAATGCAGCGGCTCGACAAAGAAGTGCTCAG 

spacer length: 34 repeater length: 37
2936   674364 GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC GAGCGCAAAGCACGAGATGCCTTCTTCAGGCGGGA 

spacer length: 35 repeater length: 37
2937   674437 GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC TTATGTTCCGGTCCACGTACCGGTATGGTCGTGAAA 

spacer length: 36 repeater length: 37
2938   674511 GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC ACAATCTTCTATTTCGCTGCGCACGCCAGCAACG 

spacer length: 34 repeater length: 37
2939   674583 GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC ACGCGCAGAGGATAACGGAGCTCATGACCGTTCCG 

spacer length: 35 repeater length: 37
2940   674656 GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC CGAATTCTCTGAGCATAAGTGATATCAAAAAAATAT 

spacer length: 36 repeater length: 37
2941   674730 GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC TATTTAGATTTATTTGAAGGCCAGCGGCTCCAGCCA 

spacer length: 36 repeater length: 37
2942   674804 GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC ATGTCTCCGACAACTTGCAACGGATAATCATTACCA 

spacer length: 36 repeater length: 37
2943   674878 GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC TGACCTGGACTAAATTTGACATGTCGAAGGAGGAGG 

spacer length: 36 repeater length: 37
2944   674952 GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC CGCCCACAGCGATAGGTTTTCGAATAATGAAAAAGC 

spacer length: 36 repeater length: 37
2945   675026 GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC ACAGAATCTTCGACCATGATCAGGAACTCATTCAT 

spacer length: 35 repeater length: 37
2946   675099 GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC GCAATTTTCCAGCATGCATCACAACAGAATCACGA 

spacer length: 35 repeater length: 37
2947   675172 GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC TATGGAGACTTCTGGAAGAAACCCTCTCAACACTCT 

spacer length: 36 repeater length: 37
2948   675246 GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC TCGTCAGGGCATTCGCCAGGCATATGCTGTGTGT 

spacer length: 34 repeater length: 37
2949   675318 GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC TCCGCCTGGCTCCACCTGCGACGGCGACCATTCAG 

spacer length: 35 repeater length: 37
2950   675391 GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC CTTTCTGCTACGATGGGGGGTGTCACGATCCACG 

spacer length: 34 repeater length: 37
2951   675463 GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC TCTCCAGCAGACTTTGCGACAAGCTCTCCAGTCTG 

spacer length: 35 repeater length: 37



2952   675536 GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC TGACACCTTCATTATATAATACAGAGCATAATATG 
spacer length: 35 repeater length: 37

2953   675609 GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC TGTTGAATACTGTAAGAAGAACAATCTCGCATAT 
spacer length: 34 repeater length: 37

2954   675681 GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC CGGGATACGTTCAAGCGATCAGCGGATGGAATGAAG 
spacer length: 36 repeater length: 37

2955   675755 GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC TATACAATGAAAGTCTATATGGTAAATAGAGGCCC 
spacer length: 35 repeater length: 37

2956   675828 GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC CGCATAAAATGCGCATGTTCTAAAAATAATCCCAAG 
spacer length: 36 repeater length: 37

2957   675902 GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC ATCTCTGATGCAGGAGGAACGGTCGCAACATCCG 
spacer length: 34 repeater length: 37

2958   675974 GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC CGAACAACTTTAAGATCTGTACGGAACTCGGTCTCA 
spacer length: 36 repeater length: 37

2959   676048 GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC ACTTGACTTTTGTATCCAACCAACACATCTTTCGA 
spacer length: 35 repeater length: 37

2960   676121 GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC ACGATTGATACGAACGTATTCTGAAAGGATGAAGA 
spacer length: 35 repeater length: 37

2961   676194 GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC TCCTTGCAAATCTCCACAGATCGAAGATCGAGGATTG 
spacer length: 37 repeater length: 37

2962   676269 GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC TCCTTATTAGGATGTGTTCAACGCCGTCGGCAT 
spacer length: 33 repeater length: 37

2963   676340 GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC CGAACGCTCTGGTCTTTGAGCGCTCGTAACTATTT 
spacer length: 35 repeater length: 37

2964   676413 GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC AAATTCCAGCCCAGGATGGGCTGAAGGCGCTCATC 
spacer length: 35 repeater length: 37

2965   676486 GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC CCCGAATGAATTCACCGTATATGGTACATCGGGAAT 
spacer length: 36 repeater length: 37

2966   676560 GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC TCGCATTTAATGTGTATCGTACACACTTGAAGCCGG 
spacer length: 36 repeater length: 37

2967   676634 GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC CTCCTGGGGATACGCCCCATAATATACGTATACGTCA 
spacer length: 37 repeater length: 37

2968   676709 GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC CATCGAGTGGATAAAAAAGACACTCGATGACGAGG 
spacer length: 35 repeater length: 37

2969   676782 GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC TATATTTCCCTCTCGGGAGACTCGGGAGAATTAC 
spacer length: 34 repeater length: 37

2970   676854 GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC TGCATCCAGCGCTTCTGCATCATCAAAGCAATTCG 
spacer length: 35 repeater length: 37

2971   676927 GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC ACGCTGCCTTCGATATCATGTCGGCGACATGCTTG 
spacer length: 35 repeater length: 37

2972   677000 GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC TACACAGCCCTGAGCCAGCGGGTCTCGGGGGCT 
spacer length: 33 repeater length: 37

2973   677071 GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC TCGAAAACGTTGTCAGCGTGCCCAGTGAACCTCCAA 
spacer length: 36 repeater length: 37

2974   677145 GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC ACAATTTAGGAAAAAAAAAA spacer length: 20 
repeater length: 37

2975   677203 GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC CGGACACAATCGGGTGGACAAATCTGCTCATTCAGTTCT 
spacer length: 39 repeater length: 37

2976   677280 GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC TATGAATCGGATGCGCGACGCGATAGCATCGCTATCT 
spacer length: 37 repeater length: 37

2977   677355 GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC ATCATACAGACGTGTTGCGTGTTGATTACAGAAACAA 
spacer length: 37 repeater length: 37

2978   677430 GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC CGCCATTCGAAATTCGTGGCGCGGGGGAGCCCTGG 
spacer length: 35 repeater length: 37

2979   677503 GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC TGTCACACAAAACGCGAAATCAATACCGGTATCTACA 
spacer length: 37 repeater length: 37

2980   677578 GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC CTGCGTATCTCCACGCACTGCACGGGTTGTCGAAA 
spacer length: 35 repeater length: 37

2981   677651 GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC CCTCGACAACCTGACCGTTCTTCACTACTGCCTGA 
spacer length: 35 repeater length: 37

2982   677724 GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC GCCCATATCTCTTCGTGATGCTCCGCGGTCCTGCT 
spacer length: 35 repeater length: 37

2983   677797 GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC AGCAGCATCTTTTTTCACCTCATGATATCATTATGA 
spacer length: 36 repeater length: 37

2984   677871 GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC TTTCTATACTGGGGATGTTGTACTTCCTTGCCTTCCT 
spacer length: 37 repeater length: 37

2985   677946 GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC TATATTTTGCCAGTTGGCTGAGATCTCCCATCACCTC
2986   
2987   
2988   crispr 6
2989   1696036 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC TGAACGGAGATGTAAGATTTGTGGGGTTCTGCTG 



spacer length: 34 repeater length: 37
2990   1696108 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC TGCGCTGGATGTCGCGGGAGAGCTCATGGTGGATCTG 

spacer length: 37 repeater length: 37
2991   1696183 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC TGATCGAGAATTTGACCTCCACGGACCGCTCGGACAT 

spacer length: 37 repeater length: 37
2992   1696258 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC TTCGATGACACGACAATGTGGAGGTGGCACGAAGGA 

spacer length: 36 repeater length: 37
2993   1696332 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC TAAGATTCTTCAGACGATCTGTGTCATTCGTGATT 

spacer length: 35 repeater length: 37
2994   1696405 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC CTACCACCGGAGCATGGAGACCGCTTAGAATCAA 

spacer length: 34 repeater length: 37
2995   1696477 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC TGGAGGATGACCTGGGATATGTTATACGATTCACTG 

spacer length: 36 repeater length: 37
2996   1696551 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC TAAATGCCACAATTGCGGAGAGGTTTCGAAGTTCG 

spacer length: 35 repeater length: 37
2997   1696624 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC CGAATCCCGACTGGAGCACTATAAAATTCTGTTCAA 

spacer length: 36 repeater length: 37
2998   1696698 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC TAACCCTCTTCACCCATGCGCCCATTGCTACCTCGCT 

spacer length: 37 repeater length: 37
2999   1696773 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC TCAGTTCCCTTTTCATCGGGATTCGCCTTGCAACAA 

spacer length: 36 repeater length: 37
3000   1696847 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC CTGTCTGTCTTCGCAGTTATCAGCGCAGCATGTGAA 

spacer length: 36 repeater length: 37
3001   1696921 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC TGTTTTGGAATTCCGACAATGACGGGCACGGTTCAGGA 

spacer length: 38 repeater length: 37
3002   1696997 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC AGCTCCATCGCGCACAATCCGACTGACCAATGCCTTAT 

spacer length: 38 repeater length: 37
3003   1697073 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC TATTCGTCGGAAACTCAGGACAATTCGAGCATATCTCG 

spacer length: 38 repeater length: 37
3004   1697149 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC CATTAAAGCAGTCTTGAGATCACCCTTCACAGTCT 

spacer length: 35 repeater length: 37
3005   1697222 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC CGGAAGGCCAACGGGGAGCCATTCGTCGGCGACGACGA 

spacer length: 38 repeater length: 37
3006   1697298 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC AACCCCTTGGGAATGGCAAATCTCCAGACCCCAAA 

spacer length: 35 repeater length: 37
3007   1697371 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC 

TCTGTAGTAGTCGCTGGAGAATATCACAGGGATCTCGTTG spacer length: 40 repeater length: 37
3008   1697449 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC AACATTCAAAATGGATAAAGCCGGTCCGGAATACAT 

spacer length: 36 repeater length: 37
3009   1697523 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC CAAGAGTTTCCTTGATCTCATCAATAATTTTATACAGT 

spacer length: 38 repeater length: 37
3010   1697599 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC CTACTGGTGGATCGAAGAATGTTACTCCAACATGCA 

spacer length: 36 repeater length: 37
3011   1697673 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC AAATACTCCGCATCGTGATAATGAATATCCCCAGATG 

spacer length: 37 repeater length: 37
3012   1697748 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC CTGGTATGACAAAGGTAACGATTAAATGGGATAAAT 

spacer length: 36 repeater length: 37
3013   1697822 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC TGCGGCGGTTGGTGCAACGGTTACCGGTGGAGTTG 

spacer length: 35 repeater length: 37
3014   1697895 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC TATTCCATCTAGATCAACCTCATCAAAGTTTTTATT 

spacer length: 36 repeater length: 37
3015   1697969 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC CAATAAATCCATCGGATGTTATTACGTTCATCTAA 

spacer length: 35 repeater length: 37
3016   1698042 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC AAATATTTCTCTTCTCATTCAATGATCTCCAAACCC 

spacer length: 36 repeater length: 37
3017   1698116 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC GGGTATTTCTGGAACGGAAGCCGCTACTCAATTGAGG 

spacer length: 37 repeater length: 37
3018   1698191 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC TGGATGTTTTGAAGTCAGGAGGTGCGTCAGATCTCGG 

spacer length: 37 repeater length: 37
3019   1698266 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC TTAACGACTTCCTCAACGGCATCCTGAGCTTTCGCGA 

spacer length: 37 repeater length: 37
3020   1698341 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC TATTATCTCAAAATCGTAGCGCTGTCCGGCCTGAAGA 

spacer length: 37 repeater length: 37
3021   1698416 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC CATATGATGTACTCGTGCCTATAGCTGATTACCAGGG 

spacer length: 37 repeater length: 37
3022   1698491 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC CAGGCGAATTATCTTCATATCTTGCCTCCAAGTTATAT 

spacer length: 38 repeater length: 37
3023   1698567 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC GCAAAAGATATTACGTGCCCGCGGCCGGACATCATAA 

spacer length: 37 repeater length: 37
3024   1698642 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC TATACATGTCACCGCGCTTTGATTACCGCATACAC 

spacer length: 35 repeater length: 37



3025   1698715 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC TATGATATGATTATGCATATTATTGAGATATACATAT 
spacer length: 37 repeater length: 37

3026   1698790 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC TTGGGCGAGTCTCGAGGCGGAACCCCGCCTCGGAAA 
spacer length: 36 repeater length: 37

3027   1698864 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC 
GCATCTCATTTTGCATCAGCTCCTTACAGAGGGAGCTGA spacer length: 39 repeater length: 37

3028   1698941 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC CAATCAGCTCACATACAATTAGAAATCATACAAAC 
spacer length: 35 repeater length: 37

3029   1699014 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC TGATGTGGTATTCCTGAGTACCAGCGGGAGTTGG 
spacer length: 34 repeater length: 37

3030   1699086 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC TATAACTTTCTAACTCATCTTTGAGATCACTCACC 
spacer length: 35 repeater length: 37

3031   1699159 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC AATTTAATTTCGTCGAGGATCATATCAACTTTTTCCAA 
spacer length: 38 repeater length: 37

3032   1699235 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC AAATATCTCGGAGGAGAAAATAAAATCGAAGTGA 
spacer length: 34 repeater length: 37

3033   1699307 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC TCGACGTAATCCGGACTGCATACCCATGCCATTCGAT 
spacer length: 37 repeater length: 37

3034   1699382 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC AAGACAAGCTCGTTTGATGGATAATCCGCGCCCAGCT 
spacer length: 37 repeater length: 37

3035   1699457 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC GAGTGAGATGGCTCAGAAGGATTACTATGAGATACTC 
spacer length: 37 repeater length: 37

3036   1699532 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC TCGAACAACGACTCGCCAGGAGCCGACTTCGCATG 
spacer length: 35 repeater length: 37

3037   1699605 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC GCATTGCATGAATCGAATTATCCGTATCTGCATCTTT 
spacer length: 37 repeater length: 37

3038   1699680 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC CTGTCCCCGTTCAAGTATGGTTATCATGGACTCCAGG 
spacer length: 37 repeater length: 37

3039   1699755 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC GTCCAATATTCATCCCCGCGCGGCTGTACGACAATCC 
spacer length: 37 repeater length: 37

3040   1699830 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC TCCCGGATTCCGTGGAAGTGCTCCTGCAGGCATAGG 
spacer length: 36 repeater length: 37

3041   1699904 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC AAAATTTTCAATAAATCCATCTCTGGTCCTTACTCGCA 
spacer length: 38 repeater length: 37

3042   1699980 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC CGACTCCGGAGGCCGGCATGCTCCAGCCAGCGGAGCAA 
spacer length: 38 repeater length: 37

3043   1700056 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC CCTGACGCATACTGGTAGTATGCGTCATCTCTATAC 
spacer length: 36 repeater length: 37

3044   1700130 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC ATATTGATGGATTCATGGAAGTACGATGCTGAGAAGG 
spacer length: 37 repeater length: 37

3045   1700205 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC CTGCTCACGCGGGCATACTTTCTGGCTGGCTCTGAGG 
spacer length: 37 repeater length: 37

3046   1700280 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC TCGTGATTCCGCCATCCGTAATACTCTTCCTCAC 
spacer length: 34 repeater length: 37

3047   1700352 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC CCTCTCAAGTCATTAGATGGATAAGAGCGTTGCA
3048   
3049   
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3051   1271844 CAGTTCGCAAACTCAATCGGATACAGGTACGAGGGCATAG 

CAGGATATATTTATCCATCCAACCAGGATGGAACCATACCCCTGTATCGCATGTACGGATATGGTGATCACTTCTACACAACCAGC
TACCCAGAGGT spacer length: 97 repeater length: 40

3052   1271982 CAGTTCGCAAACTCAATCGGATACAGGTACGAGGGCATAG 
CAGGATATATTTATCCATCCAACCAGGATGGAACCATACCCCTGTATCGCATGTACGGATATGGTGATCACTTCTACACAACCAAC
TACCCAGAGGT spacer length: 97 repeater length: 40

3053   1272120 CAGTTCGCAAACTCAATCGGATACAGGTACGAGGGCATAG 
GGACAGGTCCTCTGTGTGAACGTGTCCGAATGAAGATAAAAACCAGAAATCCGGAGCTTACTGCCCCTGGATGCTGTTTATGAGGC
AGAATCGGCAG

3054   
3055   
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3057   614839 CTCCATCCAAAAGGAGCAAGCCACAGATTTCTGAATTCAT 

CTCTTATTGGGACAGGTCCTCTGTGTGAATGTGTCCGAATGAAGATTGAGTACCT spacer length: 55 repeater 
length: 40

3058   614935 CTCCATCCAAAAGGAGCAAGCCACAGATTTCTGAATTCAT 
CTCTTATTGGGACAGGTCCTCTGTGTGAACGTGTCCGAATGAAGATTGAGTACCT spacer length: 55 repeater 
length: 40

3059   615031 CTCCATCCAAAAGGAGCAAGCCACAGATTTCTGAATTCAT 
TGCGGAGATGAGGTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAGATAGGG

3060   
3061   
3062   crispr 9



3063   1401033 TTCAGCCACAGGCTTGTCAGAGGTGTCATCTGCTGGAAGC 
CCCCTCATGTCCGGCCTGTCCAATCTCCCATCCATCATCGACTTCAGAGCGGGCT spacer length: 55 repeater 
length: 40

3064   1401129 TTCAGCCACAGGCTTGTCAGAGGTGTCATCTGCTGGAAGC 
TCCCTCATGTCCGGCCTGTCCAATCTCCCATCCATCATCGACTTCAGAGCGGGCT spacer length: 55 repeater 
length: 40

3065   1401225 TTCAGCCACAGGCTTGTCAGAGGTGTCATCTGCTGGAAGC 
TGAAACGTAGAAATTCTCACAGAAAGAGCTTTCCGGTGATTGTTATCCTTACCTC

3066   
3067   
3068   GCA_000015145.1_ASM1514v1_genomic.fna(findCrispr):
3069   START       REPEAT                           

SPACER                                             
3070   crispr 1
3071   632553 GAACAACTCAAAAGAGAATTGCA AGGCAATCCAGCAGATGGCCCAGCAATTCCAGCAGCAG spacer length: 

38 repeater length: 23
3072   632615 GAACAACTCAAAAGAGAATTGCA AGTACGCATAAAGAAAGCACTAGCAGAACATCTTGAAGCATTTGCA spacer 

length: 46 repeater length: 23
3073   632685 GAACAACTCAAAAGAGAATTGCA AGGGTACAGCCTTGCGAAGTTTTCCTCGGTCGCCAGGGCCTTTTCG spacer 

length: 46 repeater length: 23
3074   632755 GAACAACTCAAAAGAGAATTGCA AGGCGATGGGCATCCCTGTGCAGATTGGCGCCAAGCCAATCAGCA spacer 

length: 45 repeater length: 23
3075   632824 GAACAACTCAAAAGAGAATTGCA AGCCCTTGGCTCCTCGGGAGGCGAGTGCTGCTTCCTGCACAGCTC spacer 

length: 45 repeater length: 23
3076   632893 GAACAACTCAAAAGAGAATTGCA AGATGTATTCAACGAGGCCAAACTCCTCAGCCTTCTTTACTTCTC spacer 

length: 45 repeater length: 23
3077   632962 GAACAACTCAAAAGAGAATTGCA AGCCTACCATGGCGGCCTCCACCCCACCCCAAACATTGTAGCTA spacer 

length: 44 repeater length: 23
3078   633030 GAACAACTCAAAAGAGAATTGCA GACCTCTCAAGCATTGACACGCCATGACCCGCAAGCGCCATT spacer 

length: 42 repeater length: 23
3079   633096 GAACAACTCAAAAGAGAATTGCA AGTCCATGATGACACCCAGTTATCGTTCACCAACACCACTA spacer 

length: 41 repeater length: 23
3080   633161 GAACAACTCAAAAGAGAATTGCA 

AGCGCTCACACGGTCGAGACCACGCTCTCCTCGATCCACGACACAAGGAGGCGACT spacer length: 56 repeater 
length: 23

3081   633241 GAACAACTCAAAAGAGAATTGCA AGTCGTCGCTCACCTATCTCTCCATCACGATACGCAATCGCCACGTCTA 
spacer length: 49 repeater length: 23

3082   633314 GAACAACTCAAAAGAGAATTGCA AGGCATATGCAGTATGGTAGGCCTTCCTTGTCCCATTTCTCCAGCT spacer 
length: 46 repeater length: 23

3083   633384 GAACAACTCAAAAGAGAATTGCA AGTCCAAGAGCTCTACTTGCCGTCTCTTCAACTCTAGATATTC spacer 
length: 43 repeater length: 23

3084   633451 GAACAACTCAAAAGAGAATTGCA AGTCTCCGTGAGACGCTTCTCAAGCTCCTCAGGGTCAACGGTTTTC spacer 
length: 46 repeater length: 23

3085   633521 GAACAACTCAAAAGAGAATTGCA AGAACTCGCTGGCCATCTCCAATAGCTGCTTGATCTTTTGG spacer 
length: 41 repeater length: 23

3086   633586 GAACAACTCAAAAGAGAATTGCA AGTCCCAACAGCGTAGCCGTACCTTCTCGCGTGGTCTATGAAG spacer 
length: 43 repeater length: 23

3087   633653 GAACAACTCAAAAGAGAATTGCA AGTACATCATATCCTACTTCTCTACTCTCACAGTACTCTTCACATT spacer 
length: 46 repeater length: 23

3088   633723 GAACAACTCAAAAGAGAATTGCA AGTCTCCGCCTGCTCGGCGGCCTGCTCTAGCGCCGCTAT spacer 
length: 39 repeater length: 23

3089   633786 GAACAACTCAAAAGAGAATTGCA AGCTCATTGCCAAGTCTTGCTTGCTGAACGTGAACTGCTTCG spacer 
length: 42 repeater length: 23

3090   633852 GAACAACTCAAAAGAGAATTGCA AGTCAATGCTGCTGATGTTGCCGATGCTTGGCGTCGGCACA spacer 
length: 41 repeater length: 23

3091   633917 GAACAACTCAAAAGAGAATTGCA AGCCTTGTTTGCAGACTCGACGAACGTCGCGAACACAATCGT spacer 
length: 42 repeater length: 23

3092   633983 GAACAACTCAAAAGAGAATTGCA AGGTGAGTACGCAGACACCAAGGCCGCCAAGGTTTCACCCCACGTG spacer 
length: 46 repeater length: 23

3093   634053 GAACAACTCAAAAGAGAATTGCA AGTTTCTGGAATCAGGACTCTAAGTCTCCTTTCCCAAACAA spacer 
length: 41 repeater length: 23

3094   634118 GAACAACTCAAAAGAGAATTGCA AGTGGGAGCGCACGGGGGGTCTGCGCACACTTTACCAATTCA spacer 
length: 42 repeater length: 23

3095   634184 GAACAACTCAAAAGAGAATTGCA AGACGAAGACGCTGTACGAGCTGCCGCCACCAGGCAACTACACACCA 
spacer length: 47 repeater length: 23

3096   634255 GAACAACTCAAAAGAGAATTGCA AGCGTCATTGTACTCTTTTCGCTCAATTATTATTATGTCGTCG spacer 
length: 43 repeater length: 23

3097   634322 GAACAACTCAAAAGAGAATTGCA AGGTGTTAGTAGTTCTCTCATGGTTTTCAGTGTGTTTACAG spacer 
length: 41 repeater length: 23

3098   634387 GAACAACTCAAAAGAGAATTGCA AGATCCGAACTGTGCCAGTTCACATTCCATCATTTTTATAGA spacer 
length: 42 repeater length: 23



3099   634453 GAACAACTCAAAAGAGAATTGCA AGTCTGCTGGATTGCGGGGACATGCGGCGCGAGCTCCCTCAGCATCT 
spacer length: 47 repeater length: 23

3100   634524 GAACAACTCAAAAGAGAATTGCA AGTCCGTTCGTCCTCAGAGCGAACAGCTTCCTTGCGTACG spacer 
length: 40 repeater length: 23

3101   634588 GAACAACTCAAAAGAGAATTGCA AGTGGACTGACTTCGATTACAAGCAGCACTACGACAATCTCG spacer 
length: 42 repeater length: 23

3102   634654 GAACAACTCAAAAGAGAATTGCA AGGTTCTAGCTGCTGACCCCGACAGCCTCGTCGCTGAGCTTAACCG spacer 
length: 46 repeater length: 23

3103   634724 GAACAACTCAAAAGAGAATTGCA AGCTGTATGTTTGCCGCAACATATCGCTATCACCTTGGG spacer 
length: 39 repeater length: 23

3104   634787 GAACAACTCAAAAGAGAATTGCA AGAGGCATCATCGGCGCGTCAAGGATCACTCCAGCACAGCTCTCCG spacer 
length: 46 repeater length: 23

3105   634857 GAACAACTCAAAAGAGAATTGCA AGACACCTCCACGCGGTCCGGTGCAGCCTCCACTTCCCTTTACAA spacer 
length: 45 repeater length: 23

3106   634926 GAACAACTCAAAAGAGAATTGCA AGGGCCGCGTAGACCATGTAGCCTACTGCTAGCGCTACGGCTGGGTA 
spacer length: 47 repeater length: 23

3107   634997 GAACAACTCAAAAGAGAATTGCA AGGTTTTTACTCTGCCAGGTGTTAACCTCGAATTCAACTCTCATCT spacer 
length: 46 repeater length: 23

3108   635067 GAACAACTCAAAAGAGAATTGCA AGTTATCGCAGCTTGTTTCCTCTTCTTCCGTTTCCTCCTCCGCT spacer 
length: 44 repeater length: 23

3109   635135 GAACAACTCAAAAGAGAATTGCA 
AGGCGGTCGCAACCCCATGCGCGTCGTAGTGGGCTATAATGAGGTCCTGGACAG spacer length: 54 repeater 
length: 23

3110   635213 GAACAACTCAAAAGAGAATTGCA AGTTTAAATCCGGTTTTCTTTCAATTCCACTTCTGGGTTAAAAA spacer 
length: 44 repeater length: 23

3111   635281 GAACAACTCAAAAGAGAATTGCA AGTATACTTGTTATATCTCACCCTGATGTCTAGCATTCTTCCACCTC 
spacer length: 47 repeater length: 23

3112   635352 GAACAACTCAAAAGAGAATTGCA AGCTGGGGACCTGTGTCTGGAAACCTCGCTATTATCGCCCCGCCA spacer 
length: 45 repeater length: 23

3113   635421 GAACAACTCAAAAGAGAATTGCA AGACACCATTTGCAACAATGAGGATGGTGGTTACTAGCGATAGGGA spacer 
length: 46 repeater length: 23

3114   635491 GAACAACTCAAAAGAGAATTGCA AGTTGATTATTGCCATGACTGTGAAGGCTAGCTGGCCAACGGCAT spacer 
length: 45 repeater length: 23

3115   635560 GAACAACTCAAAAGAGAATTGCA AGCGCAGGCTCAGGCGTGGCACGGCATAGAAAACACTTATACTA spacer 
length: 44 repeater length: 23

3116   635628 GAACAACTCAAAAGAGAATTGCA AGTAGAACAATATATACGGCTCCGTGCCGTCCTTTGGCACCCTCAGC 
spacer length: 47 repeater length: 23

3117   635699 GAACAACTCAAAAGAGAATTGCA GACGAACGCTTTGTTGACAGAGACCGGTGGGGAGACTGCGGCAACGA
3118   
3119   
3120   crispr 2
3121   702445 CTTGCAATTCTCTTTTGAGTTGTTC TAGGCTATGTCAAAAGAGAAATCGCTATAAGAAAAACA spacer 

length: 38 repeater length: 25
3122   702509 CTTGCAATTCTCTTTTGAGTTGTTC GAGCGCCTGCTGCAGATCATAGAGTATGAATTGTCGAAGGAG spacer 

length: 42 repeater length: 25
3123   702577 CTTGCAATTCTCTTTTGAGTTGTTC AGGGAGGATAAGGACGACCCGCTGGAGGCAATAGCAATAGGTGTCA 

spacer length: 46 repeater length: 25
3124   702649 CTTGCAATTCTCTTTTGAGTTGTTC CCTGGCGAACATGGTTATCGTGCTGCCGCCCTCGTAGCCAAACG spacer 

length: 44 repeater length: 25
3125   702719 CTTGCAATTCTCTTTTGAGTTGTTC ACGAGTGAGGTACGGGCGTCGAGGAAAACTACGGTACATGATTG spacer 

length: 44 repeater length: 25
3126   702789 CTTGCAATTCTCTTTTGAGTTGTTC ATTTTTGCCGTTTGGTGGGAAGGTTCTCCCACCTGCTCACTTC spacer 

length: 43 repeater length: 25
3127   702858 CTTGCAATTCTCTTTTGAGTTGTTC AGTGGTGACAAGGCAGCAAGTAATAGTGCAACTCTGCATACCGAAAG 

spacer length: 47 repeater length: 25
3128   702931 CTTGCAATTCTCTTTTGAGTTGTTC AGGTGGAGAGGCTGCTGGGCGGTGAGGCCCTGGCAGGTATAAAG spacer 

length: 44 repeater length: 25
3129   703001 CTTGCAATTCTCTTTTGAGTTGTTC ATCCACTCCTCCCTGCTTACCTTCCTCTTTACGACTAG spacer 

length: 38 repeater length: 25
3130   703065 CTTGCAATTCTCTTTTGAGTTGTTC CTATGTCCTCCTCCCGTAGGCTCAGGGGCCAGGGCATTAGA spacer 

length: 41 repeater length: 25
3131   703132 CTTGCAATTCTCTTTTGAGTTGTTC CAGCAGTTGCTCTAGGGTCTTCGGCACCCACATGGAGTGCTGTGGT 

spacer length: 46 repeater length: 25
3132   703204 CTTGCAATTCTCTTTTGAGTTGTTC GGAGGTGAGAGGTATGAGTAGAAAATGTAAATTCGTA spacer 

length: 37 repeater length: 25
3133   703267 CTTGCAATTCTCTTTTGAGTTGTTC AGATGAGATAGAGCAGCTGCTAGAGGAGTGCGAAGCCGTTG spacer 

length: 41 repeater length: 25
3134   703334 CTTGCAATTCTCTTTTGAGTTGTTC CAAACCTGCGCTACCTCAACGACCTACCACCAACTATTGATA spacer 

length: 42 repeater length: 25
3135   703402 CTTGCAATTCTCTTTTGAGTTGTTC AGATGAGATAGAGCAGCTGCTAGAGGAGTGCGAAGCCGTTG spacer 

length: 41 repeater length: 25



3136   703469 CTTGCAATTCTCTTTTGAGTTGTTC CAAACCTGCGCTACCTCAACGACCTACCACCAACTATTGATA spacer 
length: 42 repeater length: 25

3137   703537 CTTGCAATTCTCTTTTGAGTTGTTC 
CCAGGTACGGTGACCTACTGCTTAAACCCGACTGCCTAGCACCAGGAGGGGA spacer length: 52 repeater 
length: 25

3138   703615 CTTGCAATTCTCTTTTGAGTTGTTC CATTATACCGATGATGTTCAGTACTGCTACAGCAATGGCAG spacer 
length: 41 repeater length: 25

3139   703682 CTTGCAATTCTCTTTTGAGTTGTTC TGGTGGAGATTGTGAAGTGAGGTGATCGGCATGCAGATG spacer 
length: 39 repeater length: 25

3140   703747 CTTGCAATTCTCTTTTGAGTTGTTC AAGAGAGGTGGCAGTGAGGAAAACGTTGATTGTGATGGAAGAAA spacer 
length: 44 repeater length: 25

3141   703817 CTTGCAATTCTCTTTTGAGTTGTTC GCGTGGTGCTATGGGTCGTCGAGGACTAGGAGGGCGAAGAG spacer 
length: 41 repeater length: 25

3142   703884 CTTGCAATTCTCTTTTGAGTTGTTC CCTCCTCGGAGAGCGTTACATTGCTGAGATATGCCTTT spacer 
length: 38 repeater length: 25

3143   703948 CTTGCAATTCTCTTTTGAGTTGTTC TCACATGGCTCGGTTTTCCCCCAAAATCACGCATTCATTGTACG spacer 
length: 44 repeater length: 25

3144   704018 CTTGCAATTCTCTTTTGAGTTGTTC ATTAATCAAATCACAATCATTGGGAGCTGCGATCAACAAAAGAAC 
spacer length: 45 repeater length: 25

3145   704089 CTTGCAATTCTCTTTTGAGTTGTTC CAAGCATCACCGCATCTACCGGCTCCTGCTACGCCTCGGCCCCAGG 
spacer length: 46 repeater length: 25

3146   704161 CTTGCAATTCTCTTTTGAGTTGTTC TTGATTGTAGGCGCGCAAGGCGGTGGTGGCAATAACGCTTTCG spacer 
length: 43 repeater length: 25

3147   704230 CTTGCAATTCTCTTTTGAGTTGTTC TGGCACGCTGGAAGTACTACTACAACGGAGTGAACCAGTTGGAC spacer 
length: 44 repeater length: 25

3148   704300 CTTGCAATTCTCTTTTGAGTTGTTC CTTCGTCCTGTTCGGCAGTATCAACTATGTGAAGACTGAGATG spacer 
length: 43 repeater length: 25

3149   704369 CTTGCAATTCTCTTTTGAGTTGTTC TCGCTCGCTGGCGGTGGCGTCGTCGAGATCGCAAAATCGAAT spacer 
length: 42 repeater length: 25

3150   704437 CTTGCAATTCTCTTTTGAGTTGTTC ATACAGCTTCGAGGAACGCGAAGAGCCTGGCCGCTTGCTTCTTGTC 
spacer length: 46 repeater length: 25

3151   704509 CTTGCAATTCTCTTTTGAGTTGTTC CAGTATGCATAGACAAGTCTATCGGCAGGATAGAGCCCTATATCAAG 
spacer length: 47 repeater length: 25

3152   704582 CTTGCAATTCTCTTTTGAGTTGTTC AGAGGATGTTCGAGGAGCGGCTGAGGGAGATGCAGGAGACGATAC 
spacer length: 45 repeater length: 25

3153   704653 CTTGCAATTCTCTTTTGAGTTGTTC TTAGTAGAATCATAGAAGAAGGTAGTATCAGCATCTTGATAGA spacer 
length: 43 repeater length: 25

3154   704722 CTTGCAATTCTCTTTTGAGTTGTTC TTGAAAAAAGACCTGCATGAGGTGGCTCATCATGCGCTT spacer 
length: 39 repeater length: 25

3155   704787 CTTGCAATTCTCTTTTGAGTTGTTC AGAGCCCGTTCACCCGCATAGCGGTCAAATGGGAGCCCAGC spacer 
length: 41 repeater length: 25

3156   704854 CTTGCAATTCTCTTTTGAGTTGTTC ACCGGTGAGAGGGATGGTAAGGGTCGAGTTTCAGATCAATAC spacer 
length: 42 repeater length: 25

3157   704922 CTTGCAATTCTCTTTTGAGTTGTTC TTCACATCATTCATTGAGTACACAACAGGAGAGAGCTACATAGAG 
spacer length: 45 repeater length: 25

3158   704993 CTTGCAATTCTCTTTTGAGTTGTTC ATAGTCATCGAATACAACGGCATATTCATGATGGAATGCAAA spacer 
length: 42 repeater length: 25

3159   705061 CTTGCAATTCTCTTTTGAGTTGTTC AGACCCTGAGAAACGAGACAGACTACCCGCCAGCCAGGCTCTGGAG 
spacer length: 46 repeater length: 25

3160   705133 CTTGCAATTCTCTTTTGAGTTGTTC ACGTTAGAAACCCCGATGCAGCGATAAAGACACTGAG spacer 
length: 37 repeater length: 25

3161   705196 CTTGCAATTCTCTTTTGAGTTGTTC GATATTCCACGTAGACCACCACGAGACAAGCATACCGTTC spacer 
length: 40 repeater length: 25

3162   705262 CTTGCAATTCTCTTTTGAGTTGTTC CTACATCTCGCTGCGCTACAGCAGCAAGGACGAGGCGTCC spacer 
length: 40 repeater length: 25

3163   705328 CTTGCAATTCTCTTTTGAGTTGTTC AAGACCATGAGTGCACAACGATGCAGCAGTTCTACATAGTCTTCAATG 
spacer length: 48 repeater length: 25

3164   705402 CTTGCAATTCTCTTTTGAGTTGTTC GAAGAAGGTTGGCAACAAATGGAGGGGCGTTAAAGCCCTT spacer 
length: 40 repeater length: 25

3165   705468 CTTGCAATTCTCTTTTGAGTTGTTC AGCAAGCTGAAGTTTAAACTCTGCAACGTGGAGAGCTG spacer 
length: 38 repeater length: 25

3166   705532 CTTGCAATTCTCTTTTGAGTTGTTC ACGCTTTGTTGACAGAGACCGGTGGGGAGACTGCGGCA
3167   
3168   
3169   GCA_000015205.1_ASM1520v1_genomic.fna(findCrispr):
3170   START       REPEAT                           

SPACER                                             
3171   crispr 1
3172   39 TACTATCTTTTGATT TCTGGCCGTCGCACATCGAGACCGCCCTCCTTGACGTCATGAGAGTGGCGTTT spacer 

length: 53 repeater length: 15
3173   108 TACTATCTTTTGATT TCTGGTTCCATGTTCTGTTGCCGTGTGAGATTCCAGCATCACAGCTGAGGTTT spacer 



length: 53 repeater length: 15
3174   177 TACTATCTTTTGATT TCTGGCGGCGGGAAGTCCGCTGTCGAATTGCTGACCGGGGAATATGGTTT spacer 

length: 50 repeater length: 15
3175   243 TACTATCTTTTGATT TCTGGCGGCGGGAAGTCCGCTGTCGAATTGCTGACCGGGGAATATGGTTT spacer 

length: 50 repeater length: 15
3176   309 TACTATCTTTTGATT TCTGGACCTCGTTAGTAAAGCAACGAAGAAAATGGCACAATAGAACCTATGTTT spacer 

length: 54 repeater length: 15
3177   379 TACTATCTTTTGATT TCTGGACGATTGTGTTTAACCCGGCGCCGTATCCAACAGAGCACATATGGTTT spacer 

length: 53 repeater length: 15
3178   448 TACTATCTTTTGATT TCTGGTTTAGGGTCGGTAGCGGAGCGGAGACGGGCGACGGCGATCAAGGTTT spacer 

length: 52 repeater length: 15
3179   516 TACTATCTTTTGATT 

TCTGGGTACCCGTGGGCAAGCGAATATTGGGCTATGGGGCTGTATAGAGTTTCTACCATCTTTTGATTTCTGGCAAGAACTCCGCG
GCAAATATGTAAAGTTGCATATCATTGATCTGTTT spacer length: 121 repeater length: 15

3180   653 TACTATCTTTTGATT 
TCTGGTCACACTGTCTGTGGTGAGAGTACTTTAAGCCCCCCAATAGTTTCTACATATCTTTTGATTTCTGGGCCCTCAGGGCGGTT
TCGGCGTCCATCATGGCGACCAGCTCGTCGTTT spacer length: 119 repeater length: 15

3181   788 TACTATCTTTTGATT TCTGGCTCTCTGCAGAGGACAGACCAAGGCTTGTCGCTCCAGATGCAACGTTT spacer 
length: 53 repeater length: 15

3182   857 TACTATCTTTTGATT TCTGGTTCGTGCGGACGCCGTGTAGCTTCCTCGCGAGCGAGAAGTTTGTGTTT spacer 
length: 53 repeater length: 15

3183   926 TACTATCTTTTGATT TCTGGATGCTAAGGCGGGCGCCAGGTTTGCGGCCGGCGGCACCGTGGAGGTTT spacer 
length: 53 repeater length: 15

3184   995 TACTATCTTTTGATT TCTGGCCTTAACCACGTGGCCCACGATGTCAGTCCCGATAATGTTGGTTT spacer 
length: 50 repeater length: 15

3185   1061 TACTATCTTTTGATT TCTGGCGTGGCGGCCCTCCTCAGGGCCCTCCGCCATGAGATAGACATGTTT spacer 
length: 51 repeater length: 15

3186   1128 TACTATCTTTTGATT AGAAACGGGGCGTCTGAGACGTCTATCACGACGGGGACAGACGTAATGTCC
3187   
3188   
3189   crispr 2
3190   38866 CCAGAAATCAAAAGATAGTAGAAAG CTCCTGCTCGGATGCAGAAGGGACTCGGACGGGCGTGTCGTC spacer 

length: 42 repeater length: 25
3191   38934 CCAGAAATCAAAAGATAGTAGAAAG TATGCTCCGGGCTAGACGGCCTCCCCGAGCCCGTGCGGGCGA spacer 

length: 42 repeater length: 25
3192   39002 CCAGAAATCAAAAGATAGTAGAAAG TCGCGGTAGCACTGGACGACTGTGTCCCACCCACGCTCCTCA spacer 

length: 42 repeater length: 25
3193   39070 CCAGAAATCAAAAGATAGTAGAAAG GTCTGAGACGTCTATCACGACGGGGACAGACGTAATGTCCAG
3194   
3195   
3196   GCA_000015765.1_ASM1576v1_genomic.fna(findCrispr):
3197   START       REPEAT                           

SPACER                                             
3198   crispr 1
3199   711874 TCACAAACCTTCGGTTTGGT 

CGCAAATCAAAGATTTGCTCCGCTGAGGTCGTCGACTTCGTCGCCAACCCGCCTCCGCTTAGGCCGTCCGCGTTGCGTCCAACCCA
CA spacer length: 88 repeater length: 20

3200   711983 TCACAAACCTTCGGTTTGGT 
CGCAAATCAAAGATTTGCTCCGCTGAGGTCGTCGACTTCGTCGCCAACCCGCCTCCGCTTAGGCCGTCCGCGTTGCGTCCAGCCCG
CC spacer length: 88 repeater length: 20

3201   712092 TCACAAACCTTCGGTTTGGT 
TGAGCACACTTCTTTGTGGTGTCCCGCACTCGCAAGTCATGTTCGGTCGCTTTGGCTCTCTCCATGCCTTGCTCCGCTAAGGTCGG
CG

3202   
3203   
3204   crispr 2
3205   839385 CCCCCGTGGGCACGTGGATTGAAAT GCTGCGAGGATATTCTGTTCGCGCTGGATCAGAGTCGT spacer 

length: 38 repeater length: 25
3206   839449 CCCCCGTGGGCACGTGGATTGAAAT CCAAATTCAAAGGCATGAACTGGGTGATCCGACCTGTCGT spacer 

length: 40 repeater length: 25
3207   839515 CCCCCGTGGGCACGTGGATTGAAAT TGTTGTTTTCAAAATTATCGCATTAACTAATCTATCATCTTGTCGT 

spacer length: 46 repeater length: 25
3208   839587 CCCCCGTGGGCACGTGGATTGAAAT TGTTGTCTCTGACGACCTCTTCGCGTGGCAAAAGTCGT spacer 

length: 38 repeater length: 25
3209   839651 CCCCCGTGGGCACGTGGATTGAAAT GATACGATTGAATCCAAAGCCACGACGATCAAGTCGT spacer 

length: 37 repeater length: 25
3210   839714 CCCCCGTGGGCACGTGGATTGAAAT TACCGGTAATACATACGTCGCTAAACAGTGGTAGTCGT spacer 

length: 38 repeater length: 25
3211   839778 CCCCCGTGGGCACGTGGATTGAAAT ACAGTGTATGTACCTGAATATCCTTGAACTGTAGTCGT spacer 

length: 38 repeater length: 25
3212   839842 CCCCCGTGGGCACGTGGATTGAAAT ATACTGGGCGCCGTATCCGGACACAACCGCCCCGCGTCGTG spacer 



length: 41 repeater length: 25
3213   839909 CCCCCGTGGGCACGTGGATTGAAAT TTGCGATCTGATTATAAGACATACCTTTTTTATGTCGTG spacer 

length: 39 repeater length: 25
3214   839974 CCCCCGTGGGCACGTGGATTGAAAT ATATATATGGTGTTGGAATCATCAAAACCATCAGTCGTG spacer 

length: 39 repeater length: 25
3215   840039 CCCCCGTGGGCACGTGGATTGAAAT CAAGACAAAGAGGACAAAATGACAACCGATCCCGGTCGTG spacer 

length: 40 repeater length: 25
3216   840105 CCCCCGTGGGCACGTGGATTGAAAT CTGTTTCCTTCGGTGGGACTGGTGCCACATCTGAGTCGTG spacer 

length: 40 repeater length: 25
3217   840171 CCCCCGTGGGCACGTGGATTGAAAT ATCTCCTTTCTTGTATAGTAATAATAGTATTCAAGTCGTG spacer 

length: 40 repeater length: 25
3218   840237 CCCCCGTGGGCACGTGGATTGAAAT ATGTCTTCTTTGTTCTGTGTCATTCTAATCTCCAGTCGTG spacer 

length: 40 repeater length: 25
3219   840303 CCCCCGTGGGCACGTGGATTGAAAT CTTCGACGCCTGATATACCGTTAAGTTTAGACGTCGTG spacer 

length: 38 repeater length: 25
3220   840367 CCCCCGTGGGCACGTGGATTGAAAT CACTTCTTTGTGGTGTCCCGCACTCGCAAGTCATGTTC
3221   
3222   
3223   crispr 3
3224   839902 GTCGTGCCCCCCGTGGGCACGTGGATTGAAAT TTGCGATCTGATTATAAGACATACCTTTTTTA spacer 

length: 32 repeater length: 32
3225   839967 GTCGTGCCCCCCGTGGGCACGTGGATTGAAAT ATATATATGGTGTTGGAATCATCAAAACCATC spacer 

length: 32 repeater length: 32
3226   840032 GTCGTGCCCCCCGTGGGCACGTGGATTGAAAT CAAGACAAAGAGGACAAAATGACAACCGATCCC spacer 

length: 33 repeater length: 32
3227   840098 GTCGTGCCCCCCGTGGGCACGTGGATTGAAAT CTGTTTCCTTCGGTGGGACTGGTGCCACATCTG spacer 

length: 33 repeater length: 32
3228   840164 GTCGTGCCCCCCGTGGGCACGTGGATTGAAAT ATCTCCTTTCTTGTATAGTAATAATAGTATTCA spacer 

length: 33 repeater length: 32
3229   840230 GTCGTGCCCCCCGTGGGCACGTGGATTGAAAT ATGTCTTCTTTGTTCTGTGTCATTCTAATCTCC spacer 

length: 33 repeater length: 32
3230   840296 GTCGTGCCCCCCGTGGGCACGTGGATTGAAAT CTTCGACGCCTGATATACCGTTAAGTTTAGA spacer 

length: 31 repeater length: 32
3231   840360 GTCGTGCCCCCCGTGGGCACGTGGATTGAAAT CTGAGCACACTTCTTTGTGGTGTCCCGCACT
3232   
3233   
3234   crispr 4
3235   69643 CTCGCAAACATTCTGTTTGCTCGGCTGAGCACACTTCTTT 

GGGGTGTCCCGAACTCGCAAGTCATGGTCGGTCGCTATCGCTCTCTCCATGTCTTGCTTAGCTAAGGTCGGCGACTTCGTCACCAA
CCCGC spacer length: 91 repeater length: 40

3236   69775 CTCGCAAACATTCTGTTTGCTCGGCTGAGCACACTTCTTT 
GTGGTGTCCCGCACTCGCAAGTCATGTTCGGTCGCTTTGGCTCTCTCCACGCCTTGCTCCGCTAAGGTCGGCGACTTCGTCACCAA
CCCGC spacer length: 91 repeater length: 40

3237   69907 CTCGCAAACATTCTGTTTGCTCGGCTGAGCACACTTCTTT 
GTGGTGTCCCGCACTCGCAAGTCATGTTCGGTCGCTTTGGCTCTCTCCATGCCTTGCTCCGCTAAGGTCGGCGACTTCGTCACCAA
CCCGC spacer length: 91 repeater length: 40

3238   70039 CTCGCAAACATTCTGTTTGCTCGGCTGAGCACACTTCTTT 
ATCGACTTGCTCGACTGAGGGCACCCCTCCGGGGTCCCCCGTAACACAAAAATCCTTATCCTATCCCGACTAAAAGAGAATCATTA
TGAAC

3239   
3240   
3241   GCA_000015805.1_ASM1580v1_genomic.fna(findCrispr):
3242   START       REPEAT                           

SPACER                                             
3243   crispr 1
3244   1185327 TCAATCC TCTTCTTGAGATTCCTTCGCCGTGGGTCTCGCGATTGGGTTCATTTTAGGTGGGGGCATAGCT 

spacer length: 63 repeater length: 7
3245   1185398 TCAATCC TCTTCTTGAGATTCGGGTAATTAGGATATGGGAGGCCGCGGGTATGAAAAGATATGCT spacer 

length: 58 repeater length: 7
3246   1185464 TCAATCC TCTTCTTGAGATTCATACTAACGTGTCCGCATATGAAACCTACGCATTAAGAGCT spacer 

length: 55 repeater length: 7
3247   1185527 TCAATCC TCTTCTTGAGATTCTCTATTTGTAAAGGGGCGAATTTACGCCGTTGTTAAACTATGTAAACT 

spacer length: 62 repeater length: 7
3248   1185597 TCAATCC TCTTCTTGAGATTCCTCGCCCCGCCCGGGAGTGGGGGTACGACGGGGGCCGGGGTCGCT spacer 

length: 59 repeater length: 7
3249   1185664 TCAATCC TCTTCTTGAGATTCACCAGTTGACGAAGGTCTGGTCTCCGTGGTTGGACCAGTTCGAGAACT 

spacer length: 62 repeater length: 7
3250   1185734 TCAATCC AGAAGAGGATTGAAAGGTCTGTAGACCACGTAAAGAAGATAGATGTGCTGGTGGGGTTGGGG
3251   
3252   
3253   crispr 2



3254   1203351 GAATCTCAAGAAGAGGATTGAAAG GTTGTACGCCGCCGAGCGGGAGCGACGCGGTGGTTTGGTT spacer 
length: 40 repeater length: 24

3255   1203416 GAATCTCAAGAAGAGGATTGAAAG TCCTCTTGGATCAACTACCACCGTTACCACTACGACTCAGGTGCG 
spacer length: 45 repeater length: 24

3256   1203486 GAATCTCAAGAAGAGGATTGAAAG ACTGTCAGCGATCCAGCTCCACCACCCGCTCCGGAGGACA spacer 
length: 40 repeater length: 24

3257   1203551 GAATCTCAAGAAGAGGATTGAAAG CTCTATACGCCGTCGCCAGGATAAGCTCATTGCTTACAACAG spacer 
length: 42 repeater length: 24

3258   1203618 GAATCTCAAGAAGAGGATTGAAAG TCCAAAACCTAGACGCCCTCCTCCAGTCACCGTCGGGACTTT spacer 
length: 42 repeater length: 24

3259   1203685 GAATCTCAAGAAGAGGATTGAAAG AATCACTCCGGACCCGCTATTAATCGTGGCGGGGTTCAACCGTC spacer 
length: 44 repeater length: 24

3260   1203754 GAATCTCAAGAAGAGGATTGAAAG ATATATTGAATCAATAAGGTCCGACGACACCCGTTCAAGCAGGGACCC 
spacer length: 48 repeater length: 24

3261   1203827 GAATCTCAAGAAGAGGATTGAAAG TGACCTCTGGGGTCTCCTCCTCTTTATCAACGTAGACCCTTTTG spacer 
length: 44 repeater length: 24

3262   1203896 GAATCTCAAGAAGAGGATTGAAAG ACTCTATGCGGCCCACGAATTCCTCAGACTCAAGCGTA spacer 
length: 38 repeater length: 24

3263   1203959 GAATCTCAAGAAGAGGATTGAAAG GCCCTCACCGTGTTGATATTGACGCTCGCATACATATTCATTG spacer 
length: 43 repeater length: 24

3264   1204027 GAATCTCAAGAAGAGGATTGAAAG ACAGACCTCTTGAGGAGGTTCGAGGGGTCGCAGGTGTCCCTCGC spacer 
length: 44 repeater length: 24

3265   1204096 GAATCTCAAGAAGAGGATTGAAAG ATTGGCGTTGGCGTCCCGGTGAAAATACTGCGCCACGATGGGAG spacer 
length: 44 repeater length: 24

3266   1204165 GAATCTCAAGAAGAGGATTGAAAG ATAGTACTTGCCAGAGCCTAACACGACTATAGTGTTCCATA spacer 
length: 41 repeater length: 24

3267   1204231 GAATCTCAAGAAGAGGATTGAAAG CATTTTTGCGGCGGCGAGCTCCTCGCCGAATAGCAAGC spacer 
length: 38 repeater length: 24

3268   1204294 GAATCTCAAGAAGAGGATTGAAAG TCTGGCGCACCAATCTCGTACACGTCCCCCACCTCATCTACG spacer 
length: 42 repeater length: 24

3269   1204361 GAATCTCAAGAAGAGGATTGAAAG TTGGGCGCCTTTACCACGGGGGCCGCATTTATGATTACTATAGA spacer 
length: 44 repeater length: 24

3270   1204430 GAATCTCAAGAAGAGGATTGAAAG TTTCCAGTGTGAAAAAATATCGGTTACTACAGTGTGAATTATG spacer 
length: 43 repeater length: 24

3271   1204498 GAATCTCAAGAAGAGGATTGAAAG CCGCACCCGCGATAGGCACTAACCACTTCATGATGCTA spacer 
length: 38 repeater length: 24

3272   1204561 GAATCTCAAGAAGAGGATTGAAAG TCCTCGCCACCTGCCTGACGACGAGGGCGCACTCCTCCGCAGC spacer 
length: 43 repeater length: 24

3273   1204629 GAATCTCAAGAAGAGGATTGAAAG TAGCTTTGGTAGCGGCAGTGTGAAGTGCCCCTCTGGGCCATCA spacer 
length: 43 repeater length: 24

3274   1204697 GAATCTCAAGAAGAGGATTGAAAG ATTTCAAAGCCACGTTTGGGTAAAACTGTATAACTCTGTCCA spacer 
length: 42 repeater length: 24

3275   1204764 GAATCTCAAGAAGAGGATTGAAAG CTCCTGGCGCAGATGTTATTGCATTTGGCAGAGATGTGC spacer 
length: 39 repeater length: 24

3276   1204828 GAATCTCAAGAAGAGGATTGAAAG TATTGCTCCCTCAGCTCCCTAGCCAGCCTCTGCGCCCTGTC spacer 
length: 41 repeater length: 24

3277   1204894 GAATCTCAAGAAGAGGATTGAAAG AGTCCACCAGCACCGCGGTGGGCGCACGCGCGTGCGCAAGGGCC spacer 
length: 44 repeater length: 24

3278   1204963 GAATCTCAAGAAGAGGATTGAAAG TCTTTTTTGGGGGGCGTTCCTGCGCCCCCTAAACCCCCTTTGC spacer 
length: 43 repeater length: 24

3279   1205031 GAATCTCAAGAAGAGGATTGAAAG CCTACGTGGCCAATCTCGTGGCCGACCAGCTTCTCAGTC spacer 
length: 39 repeater length: 24

3280   1205095 GAATCTCAAGAAGAGGATTGAAAG CAGGCTGGCACAGAGTGGGGACCTGCCCCTCGTCCTCCTA spacer 
length: 40 repeater length: 24

3281   1205160 GAATCTCAAGAAGAGGATTGAAAG TTATTACCGTGCGCCTTATTTTGCCAATAGTGTCTTCCTCCT spacer 
length: 42 repeater length: 24

3282   1205227 GAATCTCAAGAAGAGGATTGAAAG TACGTATTTGGGCCCACACGTCTTGTGTAATCGCACGAGACCA spacer 
length: 43 repeater length: 24

3283   1205295 GAATCTCAAGAAGAGGATTGAAAG CACTTTGGGCATGGGTCGCTGTGGTGCAACAGCTTTCCTCTA spacer 
length: 42 repeater length: 24

3284   1205362 GAATCTCAAGAAGAGGATTGAAAG TCGCCCGCAACGCCAACAGGCGGGTCTGCAGGCATTCGGCCC spacer 
length: 42 repeater length: 24

3285   1205429 GAATCTCAAGAAGAGGATTGAAAG TCGCGGAGAGGAATATCGTGTATAACTACGGAGAGACGC spacer 
length: 39 repeater length: 24

3286   1205493 GAATCTCAAGAAGAGGATTGAAAG ATGTAGCGCGCCAGTATTCCGATTATATAGCCAGCCACGTATT spacer 
length: 43 repeater length: 24

3287   1205561 GAATCTCAAGAAGAGGATTGAAAG TGTATGAATCCCACTATCGCATCGCTAATAGACTTAAACTCAGC spacer 
length: 44 repeater length: 24

3288   1205630 GAATCTCAAGAAGAGGATTGAAAG CAGACCGTGAGGCCGCCCCCACCGGTTAAAGGTGTTAT spacer 
length: 38 repeater length: 24

3289   1205693 GAATCTCAAGAAGAGGATTGAAAG 



CTTTATCTCGCTCTCCCCTTTTTGCTCTACTACGTTACCCATGGGAATCTCAAGAAGATGATTGAAAGCATGGGAGACGTAAACGC
CGTTGTGTCCAACGTCTATGCAGTAAAC spacer length: 114 repeater length: 24

3290   1205832 GAATCTCAAGAAGAGGATTGAAAG 
CTGTAGACCACGTAAAGAAGATAGATGTGCTGGTGGGGTTGGGGTGGGTCTGGTGGGGTTTTTGAGGGGCCTGTGAGTTTTCGTTT
TTGTTTGTGGAGGGGGCTTTGTGGGGTG

3291   
3292   
3293   GCA_000015825.1_ASM1582v1_genomic.fna(findCrispr):
3294   START       REPEAT                           

SPACER                                             
3295   crispr 1
3296   153293 TCGAA 

GACCTTCGGTCTTCTCGAACTCCCGTCCTACGGACAGTCGTTCGTTGGAACGTCGCACCCTGCGGGCCATCGCA spacer 
length: 74 repeater length: 5

3297   153373 TCGAA 
GACCTTCGGTCTTCTCGAGCTCCGGCTCTACGAGCCGTCGCATCCTACGGACCGTCGTTCGTTGGAACGTCGCA spacer 
length: 74 repeater length: 5

3298   153453 TCGAA 
GACCTTCGGTCTTCTCGAACTCCTGGCGTTCCGGCAGTCGCAACCCGCACCTCCGGTGCTCCTGCTCCGTTC spacer 
length: 72 repeater length: 5

3299   153531 TCGAA 
GACCTTCGGTCTTCTCGAACTCCTGGCGTTCCGGCAGTCGCAACCCGCACCTCCGGTGCTCCTGCTCCGTTC spacer 
length: 72 repeater length: 5

3300   153609 TCGAA CTTTGGGTTTCTCAAACTCCGTTCTGTCGGAACGTCGTATTTCGAAACCCTTTGGGTTTCTCATGCTCGCTA
3301   
3302   
3303   crispr 2
3304   1355828 TCAACTCCGCTCTTTCAGAGCATC GCACTCCGCACCTACGGTGC spacer length: 20 repeater 

length: 24
3305   1355873 TCAACTCCGCTCTTTCAGAGCATC GCACTCCGCACCTTCGGTGC spacer length: 20 repeater 

length: 24
3306   1355918 TCAACTCCGCTCTTTCAGAGCATC GCACTCCGCACCTTCGGTGC spacer length: 20 repeater 

length: 24
3307   1355963 TCAACTCCGCTCTTTCAGAGCATC GCACTCCGCACCTACGGTGC spacer length: 20 repeater 

length: 24
3308   1356008 TCAACTCCGCTCTTTCAGAGCATC GTTCTGTCGGAACGTCGTAT
3309   
3310   
3311   crispr 3
3312   897128 CCCAGCAGGAGCTGGAGAAAATGCG 

CAGCATTTTCGACCGGCGACTGGTGTTTCCGACAAGCGCCCGGCAGGAGCTGGAGAGAGTGCGGAGCATTTTCGACCGGCGACTGG
TGTTTCCGACAAGC spacer length: 100 repeater length: 25

3313   897254 CCCAGCAGGAGCTGGAGAAAATGCG 
GAGCATTTTCGACCGGCGACTGGTGTTTCCGACAAGCGCCCAGCAGGAGTTGGAGAAAATGCGCAGCATTTTCGACCGGCGACTGG
TGTTTCCAACAAGC spacer length: 100 repeater length: 25

3314   897380 CCCAGCAGGAGCTGGAGAAAATGCG 
CAGCATTTTCGACCGACGACTGGTGTTTCCAACAAGCGCCCAGCAGGAGTTGGAGAAAATGCGCAGCATTTTCGACCGACGACTGG
TGTTTCCGACAAGC spacer length: 100 repeater length: 25

3315   897506 CCCAGCAGGAGCTGGAGAAAATGCG 
GAGCATTTTCGACCGGCGACTGGTGTTTCCAACAAGCGCCCAGCAGGAGTTGGAGAAAATGCGGAGCATTTTCGACCGGCGACTGG
TGTTTCCGACAAGC spacer length: 100 repeater length: 25

3316   897632 CCCAGCAGGAGCTGGAGAAAATGCG 
CAGCATTTTCGACCGGCGACTGGTGTTTCCGACAAGCGCCCGGCAGGAGTTGGAGAAAATGCGCAGCATTTTCGACCGGCGACTGG
TGTTTCCGACAAGC spacer length: 100 repeater length: 25

3317   897758 CCCAGCAGGAGCTGGAGAAAATGCG 
CTCCGCACCTACGGTGCTCAAACTCCTGCCGTCCGCTACGCTCCCGGCAGTCGTTCCCCGCACCTACGGTGCTCAAACTCCTGCCG
TCCGCTACGCTCCC

3318   
3319   
3320   crispr 4
3321   499247 GAGCATGAGCACCGCAGGTGCGAGC CGCGACGGTCCATCCGGCCC spacer length: 20 repeater 

length: 25
3322   499293 GAGCATGAGCACCGCAGGTGCGAGC CGCGACGTTCCATCCGGCCC spacer length: 20 repeater 

length: 25
3323   499339 GAGCATGAGCACCGCAGGTGCGAGC TGGCGTTCCGGCAGTCGCAA
3324   
3325   
3326   crispr 5
3327   161213 GTATTTCGAAACCCTTTGGGTTTCTCAA ACTCCGTTCTGTCGAAACGT spacer length: 20 repeater 

length: 28
3328   161262 GTATTTCGAAACCCTTTGGGTTTCTCAA ACTCCGTTCTGTCGAAACGT spacer length: 20 repeater 



length: 28
3329   161311 GTATTTCGAAACCCTTTGGGTTTCTCAA ACTCCGTTCTGTCGGAACGT spacer length: 20 repeater 

length: 28
3330   161360 GTATTTCGAAACCCTTTGGGTTTCTCAA ACTCCGTTCTGTCGGAACGT spacer length: 20 repeater 

length: 28
3331   161409 GTATTTCGAAACCCTTTGGGTTTCTCAA CCTACGGACAGTCGTTCGTT
3332   
3333   
3334   crispr 6
3335   897028 AGCATTTTCGACCGGCGACTGGTGTTTCC GACAAGCGCCCGGCAGGAGCTGGAGAGAGTGCG spacer 

length: 33 repeater length: 29
3336   897091 AGCATTTTCGACCGGCGACTGGTGTTTCC AACAAGCACCCAGCAGGAGCTGGAGAAAATGCG spacer 

length: 33 repeater length: 29
3337   897154 AGCATTTTCGACCGGCGACTGGTGTTTCC GACAAGCGCCCGGCAGGAGCTGGAGAGAGTGCG spacer 

length: 33 repeater length: 29
3338   897217 AGCATTTTCGACCGGCGACTGGTGTTTCC GACAAGCGCCCAGCAGGAGCTGGAGAAAATGCG spacer 

length: 33 repeater length: 29
3339   897280 AGCATTTTCGACCGGCGACTGGTGTTTCC GACAAGCGCCCAGCAGGAGTTGGAGAAAATGCG spacer 

length: 33 repeater length: 29
3340   897343 AGCATTTTCGACCGGCGACTGGTGTTTCC 

AACAAGCGCCCAGCAGGAGCTGGAGAAAATGCGCAGCATTTTCGACCGACGACTGGTGTTTCCAACAAGCGCCCAGCAGGAGTTGG
AGAAAATGCGCAGCATTTTCGACCGACGACTGGTGTTTCCGACAAGCGCCCAGCAGGAGCTGGAGAAAATGCG spacer 
length: 159 repeater length: 29

3341   897532 AGCATTTTCGACCGGCGACTGGTGTTTCC AACAAGCGCCCAGCAGGAGTTGGAGAAAATGCG spacer 
length: 33 repeater length: 29

3342   897595 AGCATTTTCGACCGGCGACTGGTGTTTCC GACAAGCGCCCAGCAGGAGCTGGAGAAAATGCG spacer 
length: 33 repeater length: 29

3343   897658 AGCATTTTCGACCGGCGACTGGTGTTTCC GACAAGCGCCCGGCAGGAGTTGGAGAAAATGCG spacer 
length: 33 repeater length: 29

3344   897721 AGCATTTTCGACCGGCGACTGGTGTTTCC GACAAGCGCCCAGCAGGAGCTGGAGAAAATGCG spacer 
length: 33 repeater length: 29

3345   897784 AGCATTTTCGACCGGCGACTGGTGTTTCC GGAGTTTTCGACCGGACGCTCGGGTGATCTCCA
3346   
3347   
3348   crispr 7
3349   1051870 CTCCAGCTCCGGCCCTTCGGCCCGTCGCCA 

TTCGAAAATGCTTCGCGTTGTCTCAAGCTCCGGCCCTTCGGCCCGTCGCCATTCGAAAATGCTTCGCGTTG spacer 
length: 71 repeater length: 30

3350   1051972 CTCCAGCTCCGGCCCTTCGGCCCGTCGCCA TTCGAAAATGCTTCGCGTTG spacer length: 20 
repeater length: 30

3351   1052023 CTCCAGCTCCGGCCCTTCGGCCCGTCGCCA TTCGAAAATGCTTCGCGTTG spacer length: 20 
repeater length: 30

3352   1052074 CTCCAGCTCCGGCCCTTCGGCCCGTCGCCA GAGCATTTTCGACCGGCGAC
3353   
3354   
3355   crispr 8
3356   1903824 TGCCGGACGGGAGCATCGTAATCATGGGCGG 

GGCGGGCAGCTCGGGCAGGGTATGGAAGTCGACCGACGGCGGGGCCATATGGACGGAGTTGTCCAACCCCGGGGAGGGGTACTCAA
GATACTCTCACACCAGCGTCGCG spacer length: 109 repeater length: 31

3357   1903965 TGCCGGACGGGAGCATCGTAATCATGGGCGG 
CTGGTACCTCGGCCTGAAAAACGACGTCTGGCGGTCGACCGACAACGGCACGACATGGACGCAGGTGACCGAGCACGCCGAGTGGT
CGCCAAGGCTGGGCCACACCTCCGTCGCG spacer length: 115 repeater length: 31

3358   1904112 TGCCGGACGGGAGCATCGTAATCATGGGCGG 
GCAGCATTTTCGACCGGCGACTGGTGTTTCCAATAAGCGCCCAGCAGGAGCTGGAGAACATGCGGAGTTTTCGACCGGACGCTCGG
GTGATCTCCACTACCCGGTCATTTTTTAG

3359   
3360   
3361   crispr 9
3362   897247 ACAAGCGCCCAGCAGGAGCTGGAGAAAATGCG 

GAGCATTTTCGACCGGCGACTGGTGTTTCCGACAAGCGCCCAGCAGGAGTTGGAGAAAATGCGCAGCATTTTCGACCGGCGACTGG
TGTTTCC spacer length: 93 repeater length: 32

3363   897373 ACAAGCGCCCAGCAGGAGCTGGAGAAAATGCG 
CAGCATTTTCGACCGACGACTGGTGTTTCCAACAAGCGCCCAGCAGGAGTTGGAGAAAATGCGCAGCATTTTCGACCGACGACTGG
TGTTTCC spacer length: 93 repeater length: 32

3364   897499 ACAAGCGCCCAGCAGGAGCTGGAGAAAATGCG 
GAGCATTTTCGACCGGCGACTGGTGTTTCCAACAAGCGCCCAGCAGGAGTTGGAGAAAATGCGGAGCATTTTCGACCGGCGACTGG
TGTTTCC spacer length: 93 repeater length: 32

3365   897625 ACAAGCGCCCAGCAGGAGCTGGAGAAAATGCG 
CAGCATTTTCGACCGGCGACTGGTGTTTCCGACAAGCGCCCGGCAGGAGTTGGAGAAAATGCGCAGCATTTTCGACCGGCGACTGG
TGTTTCC spacer length: 93 repeater length: 32

3366   897751 ACAAGCGCCCAGCAGGAGCTGGAGAAAATGCG 



GAGCATTTTCGACCGGCGACTGGTGTTTCCGACAAGCGCCCAGCAGGAGCTGGAGAAAATGCGCAGCATTTTCGACCGGCGACTGG
TGTTTCC

3367   
3368   
3369   GCA_000015945.1_ASM1594v1_genomic.fna(findCrispr):
3370   START       REPEAT                           

SPACER                                             
3371   crispr 1
3372   336671 CAACATAGAAAGAA TTGAAAGCCTCATAAAAACAATGTCTTAAAAAACAATTATATTTAAGTA spacer 

length: 49 repeater length: 14
3373   336735 CAACATAGAAAGAA TTGAAAGCTCAGCAATCAGCTTATTATCTCTATAAACCCTGATATTGGTA spacer 

length: 50 repeater length: 14
3374   336800 CAACATAGAAAGAA TTGAAAGTTCTTTTCTTGAGGGCTTCTCTAAGGGTTTCGGCTACTATGTA spacer 

length: 50 repeater length: 14
3375   336865 CAACATAGAAAGAA TTGAAAGTAGGCGAGGACGACATGGTTAGGTGGAGAGCGAGAACCCGTTGTA spacer 

length: 52 repeater length: 14
3376   336932 CAACATAGAAAGAA TTGAAAGTCCCCCGCCACACCACGCACACAAAACATGCATGCAAAAGTA spacer 

length: 49 repeater length: 14
3377   336996 CAACATAGAAAGAA TTGAAAGTTGTAGAATAGCCTGGGCTACTGCCTCTACCTTCTCTTTAGTA spacer 

length: 50 repeater length: 14
3378   337061 CAACATAGAAAGAA TTGAAAGTTTATCCCCACAAACCTTAGCAGTATATCGTATAACTGGTA spacer 

length: 48 repeater length: 14
3379   337124 CAACATAGAAAGAA TTGAAAGCGGACTCGGTTTTGCCAGCGATATCGGGGTAGCGGATGTGTA spacer 

length: 49 repeater length: 14
3380   337188 CAACATAGAAAGAA TTGAAAGGTCCATAAATTTGTGGAGCATACTCTACTAGCATTTCATGTA spacer 

length: 49 repeater length: 14
3381   337252 CAACATAGAAAGAA TTGAAAGAAGATTAATGGAATTGCAACGCTTATTAATGCTATTATTAGGTA spacer 

length: 51 repeater length: 14
3382   337318 CAACATAGAAAGAA TTGAAAGCTGCCGTATCAAGCTTCGGCACAATTTTTGTCCTAAATATGTA spacer 

length: 50 repeater length: 14
3383   337383 CAACATAGAAAGAA TTGAAAGTTAGAGACCTATGCGTCCTAATAGAGGTATTGCTCTCCTAGGTA spacer 

length: 51 repeater length: 14
3384   337449 CAACATAGAAAGAA TTGAAAGATAGGAACCGCTCTGTGGCATGCGTTTATAGAAATTGGTA spacer length: 

47 repeater length: 14
3385   337511 CAACATAGAAAGAA TGAAAGAGAGATACAGCGAGATAGATTATACGCCGACAATTGACCAA
3386   
3387   
3388   crispr 2
3389   564503 GGTAAC AACATAGAAAGAATTGAAAGTTTCTTTGCTAGTATAACAGCTTCGCTTAAATCACTCGG spacer 

length: 59 repeater length: 6
3390   564569 GGTAAC AACATAGAAAGAATTGAAAGTCATTCTTCCAAGCATAATATAATGCTGTCATGATAG spacer 

length: 57 repeater length: 6
3391   564633 GGTAAC AACATAGAAAGAATTGAAAGATAAGCATTGTTGCTTGCCGTAATTGTTACTGATAC spacer 

length: 56 repeater length: 6
3392   564696 GGTAAC 

AACATAGAAAGAATTGAAAGTCATATAATCGTCTTTTTTCTGCTTTATTCATGTTAATGTAACAACATAGAAAGAATTGAAAGATT
GTTTCAAATGTTTCGCCTTGTTTCTCCAGTTTGCG spacer length: 121 repeater length: 6

3393   564824 GGTAAC AACATAGAAAGAATTGAAAGATACAAGACGACTATCCCAAAGAAAAATATAGATTGAT spacer 
length: 58 repeater length: 6

3394   564889 GGTAAC TTCTATGTTGTTACTTGTCCGTGATATTTCTAATGGGTTTTCCATATAGTATTCTGCT
3395   
3396   
3397   crispr 3
3398   330679 TTCAATT CTTTCTATGTTGTTACTCTCGGAATAAATCTTAAATATAGAACTTGGGGAACGAAAC spacer 

length: 57 repeater length: 7
3399   330744 TTCAATT CTTTCTATGTTGTTACATGGCTCTACTAATGCTATCAACATGGATAACGAAGAATATTAC spacer 

length: 60 repeater length: 7
3400   330812 TTCAATT CTTTCTATGTTGTTACCCCGCCTCGAGTAACGGGGGGCAGACACGGGGCTTAGAGC spacer 

length: 56 repeater length: 7
3401   330876 TTCAATT CTTTCTATGTTGTTACGTATATTTGTTCCCGATTTAAGACCGTTTATTATACAGTTACC spacer 

length: 59 repeater length: 7
3402   330943 TTCAATT CTTTCTATGTTGTTACCAATGATTACCCAGAAAGAGATCGTTGAATATGTTAGGAAC spacer 

length: 57 repeater length: 7
3403   331008 TTCAATT CTTTCTATGTTGTTACTTAAGACATGGGAAAACCCAAATTTTAAACTGTAAATGTTC spacer 

length: 57 repeater length: 7
3404   331073 TTCAATT TCTGTGTTGCTACATTGGTTCGAATACGTTGTTACGTTTATATTTTATTTTCGAAAT
3405   
3406   
3407   crispr 4
3408   602868 CTTTCAATTCTTTCTGTGTTGCTAC ATATGAGAATAAGAGCTTCGAGGACATAGATAGAGAAAGAA spacer 

length: 41 repeater length: 25



3409   602935 CTTTCAATTCTTTCTGTGTTGCTAC CCCCAAGGAATCGTTAAGTGCTTTCTGGGCAAACACTA spacer 
length: 38 repeater length: 25

3410   602999 CTTTCAATTCTTTCTGTGTTGCTAC AATAGCCTGGGCTACTGCCTCTACCTTCTCTTTAGTAG
3411   
3412   
3413   crispr 5
3414   395518 TGTAACAACATAGAAAGAATTGAAAGCC CTTTGTCTAGGCATACCCTAAAGTTTGCATATTG spacer 

length: 34 repeater length: 28
3415   395581 TGTAACAACATAGAAAGAATTGAAAGCC CTTTGTCTAGGCATACCCTAAAGTTTGCATATTG spacer 

length: 34 repeater length: 28
3416   395644 TGTAACAACATAGAAAGAATTGAAAGCC TTTTTTCCTCGTATTGCCTGAATACTTCGTTAGGCA spacer 

length: 36 repeater length: 28
3417   395709 TGTAACAACATAGAAAGAATTGAAAGCC 

CTCAAGCGAGTCCAGTAGTTCTCCTATATAATTGCTAGTAACAACATAGAAAGAATTGAAAGTAAACATCCTGCTAAAGCAAATAC
GTATCTATTGGAGT spacer length: 100 repeater length: 28

3418   395838 TGTAACAACATAGAAAGAATTGAAAGCC 
ACAAACCTTAGCAGTATATCGTATAACTGGTAGCAACATAGAAAGAATTGAAAGCGGACTCGGTTTTGCCAGCGATATCGGGGTAG
CGGATGTGTAGCAA

3419   
3420   
3421   GCA_000016385.1_ASM1638v1_genomic.fna(findCrispr):
3422   START       REPEAT                           

SPACER                                             
3423   crispr 1
3424   1307876 CTTTCAATCCTCTTTTTGAGATTC GAACGCCATGGCCCAAGCCCTGGCGGAGTACGCGGTGAGAT spacer 

length: 41 repeater length: 24
3425   1307942 CTTTCAATCCTCTTTTTGAGATTC ACTAAGGCAGATGTAGTTATTCCACACGGCGTTAGTGATGATATCA 

spacer length: 46 repeater length: 24
3426   1308013 CTTTCAATCCTCTTTTTGAGATTC GAGACTGTCAGACCGCCATTGGAGGCGCCGAAGGAGAGAGCCG spacer 

length: 43 repeater length: 24
3427   1308081 CTTTCAATCCTCTTTTTGAGATTC TCTGACATTATCCGCCACTTCCCTCTGGAGGCTGTTCAGGTGG
3428   
3429   
3430   crispr 2
3431   999187 GAATCTCAAAAAGAGGATTGAAAG AACCCGCCAAGGCATTACTGGATCGCCGCCGTCGTTTTGACT spacer 

length: 42 repeater length: 24
3432   999254 GAATCTCAAAAAGAGGATTGAAAG CGTATATGTGGAGCTCTGGGGGTATCCTGACCCCCTCTA spacer 

length: 39 repeater length: 24
3433   999318 GAATCTCAAAAAGAGGATTGAAAG AGCAGGACGTGTCTAAACAGCTTGACAGAATTGCATCCTTGGCACAG 

spacer length: 47 repeater length: 24
3434   999390 GAATCTCAAAAAGAGGATTGAAAG AGACGATGTAGTCTTGGCTTGGGCCGTCTTTATACACGCCGAAGCC 

spacer length: 46 repeater length: 24
3435   999461 GAATCTCAAAAAGAGGATTGAAAG GTCATCACGAAGTATAGTATCAACCCGCCGGCTACTGCGATAAC spacer 

length: 44 repeater length: 24
3436   999530 GAATCTCAAAAAGAGGATTGAAAG TGCCGTACTACGGCAAAGCAATATACGTCGTTAAAGAGAAC spacer 

length: 41 repeater length: 24
3437   999596 GAATCTCAAAAAGAGGATTGAAAG AAGCTGTACATCGCCTCTGAGCCCAACGTCTTCTACGGCGA spacer 

length: 41 repeater length: 24
3438   999662 GAATCTCAAAAAGAGGATTGAAAG TCATCATGGCCATAAACACGAAGAGCCACGGCGAGAAGCCCCA spacer 

length: 43 repeater length: 24
3439   999730 GAATCTCAAAAAGAGGATTGAAAG GACGTTAACTGCTGAGTACACTTCACGCTCGTGCAACAGCTTAA spacer 

length: 44 repeater length: 24
3440   999799 GAATCTCAAAAAGAGGATTGAAAG GCCAGAGACATTCGGCGTATTGTTGCGCAGGCTGGCGTCCTAC spacer 

length: 43 repeater length: 24
3441   999867 GAATCTCAAAAAGAGGATTGAAAG ACTAACGCAGCAATCACTATCACCACCGCGATTATTAGTATTGT spacer 

length: 44 repeater length: 24
3442   999936 GAATCTCAAAAAGAGGATTGAAAG TTTGCACGGCGAATGTAGCTATCTGCCCGGCTGTTGTAATAA spacer 

length: 42 repeater length: 24
3443   1000003 GAATCTCAAAAAGAGGATTGAAAG CTGCTGGGTCTGGGCGCATCTGTTGCGTTAACTACGTT spacer 

length: 38 repeater length: 24
3444   1000066 GAATCTCAAAAAGAGGATTGAAAG CCAAAACCGTGAGGCCCGCCTCCAGTCTCCGTCTGGACTTTC spacer 

length: 42 repeater length: 24
3445   1000133 GAATCTCAAAAAGAGGATTGAAAG AAAAGGTTTTGTACGGCGAGGCCACGTACTTCCACTTAAACATGG 

spacer length: 45 repeater length: 24
3446   1000203 GAATCTCAAAAAGAGGATTGAAAG ATCTGAATACCGTGGCCGGCATCGATGCAGTTGACGACGACGA spacer 

length: 43 repeater length: 24
3447   1000271 GAATCTCAAAAAGAGGATTGAAAG CAGCTCTCTTCTTTTTTCCCGCCCGCCTTTTTGCAAAAACTAAA spacer 

length: 44 repeater length: 24
3448   1000340 GAATCTCAAAAAGAGGATTGAAAG GGAAGGCATGTGGCGAAGAGGATAAGTTTGACAGAGCTTGC spacer 

length: 41 repeater length: 24
3449   1000406 GAATCTCAAAAAGAGGATTGAAAG ACATATGGAAGCGCCGAGAGGCCGAAGATGCGTCTCATGCAG spacer 



length: 42 repeater length: 24
3450   1000473 GAATCTCAAAAAGAGGATTGAAAG GTTTTGATATCAAGCTCCGGCACTACATCAGTACAATACGT spacer 

length: 41 repeater length: 24
3451   1000539 GAATCTCAAAAAGAGGATTGAAAG CGTAGTCGGCTGGGCGGTAGCCGGAGGAGGTCTGCACCACT spacer 

length: 41 repeater length: 24
3452   1000605 GAATCTCAAAAAGAGGATTGAAAG CAGGTAGAGAAACAGCCTGAGGTGCGTCTGCCGGATGAG spacer 

length: 39 repeater length: 24
3453   1000669 GAATCTCAAAAAGAGGATTGAAAG AGACATGTATATCTCAGACAGCTCCTTCTTAGCCACCGTCTGG spacer 

length: 43 repeater length: 24
3454   1000737 GAATCTCAAAAAGAGGATTGAAAG CAGGCGCCCTGACGCCGGGAGTCTTCGCGCCGGTTTCGGAGA spacer 

length: 42 repeater length: 24
3455   1000804 GAATCTCAAAAAGAGGATTGAAAG ACTCGTACACAACCTCGGCTGGGCTTGACATGTGGAG spacer 

length: 37 repeater length: 24
3456   1000866 GAATCTCAAAAAGAGGATTGAAAG ATAAAAACTTTAACGAACCGAACCCCCGCCCTAAAGGGCGA spacer 

length: 41 repeater length: 24
3457   1000932 GAATCTCAAAAAGAGGATTGAAAG ACACGTCGAAATGCGGCCCAACAGTTTTGCTCACCCTGCCA spacer 

length: 41 repeater length: 24
3458   1000998 GAATCTCAAAAAGAGGATTGAAAG CCTGTCTTAAACGGCACCATGCCGGTGGCGATCCCCATCG spacer 

length: 40 repeater length: 24
3459   1001063 GAATCTCAAAAAGAGGATTGAAAG TGTTGTAGCCCCCGACGCCCATATGGCTCCCGGTGCCGCCCGTCT 

spacer length: 45 repeater length: 24
3460   1001133 GAATCTCAAAAAGAGGATTGAAAG GCGACATGGACATAAGCGACATGTACATCAGCACATACGCGAAGG 

spacer length: 45 repeater length: 24
3461   1001203 GAATCTCAAAAAGAGGATTGAAAG TTGCTAAGGCGAGTCCTCTCTTCGTGTACTCCTCAACA spacer 

length: 38 repeater length: 24
3462   1001266 GAATCTCAAAAAGAGGATTGAAAG GAACTGCTTGAGCCGGACGAGCCGCCGCCGGAGCCGCTTAATG spacer 

length: 43 repeater length: 24
3463   1001334 GAATCTCAAAAAGAGGATTGAAAG AAGACGTCGATGGCGTATGGGAAAGGCGGCGGCTCTGCTACC spacer 

length: 42 repeater length: 24
3464   1001401 GAATCTCAAAAAGAGGATTGAAAG CTGACATTATCCGCCACTTCCCTCTGGAGGCTGTTCAGGTGG
3465   
3466   
3467   GCA_000016525.1_ASM1652v1_genomic.fna(findCrispr):
3468   START       REPEAT                           

SPACER                                             
3469   crispr 1
3470   1833344 AGTTAAAGAAGATAACTCTAAAAA TGACATTTCCCTAAAAAAAG spacer length: 20 repeater 

length: 24
3471   1833389 AGTTAAAGAAGATAACTCTAAAAA AGACATTTCCCTAAAAAAAG spacer length: 20 repeater 

length: 24
3472   1833434 AGTTAAAGAAGATAACTCTAAAAA GCAATCAGCAGAGTTATAAA
3473   
3474   
3475   crispr 2
3476   1738472 TGATGTTGATGTTGTTTCTCCTGAA GATGACGGTTCTGAATTTAGGGAAAAAATGGATTATG spacer 

length: 37 repeater length: 25
3477   1738535 TGATGTTGATGTTGTTTCTCCTGAA 

AATGGTGAATCAGACTTTAGTGAGGATGTAGTTTCTGATGTTGAAATTATTCCTATTGAAGATGATGGTTCTGAGTTTAGTGAGGA
TGTAGTTT spacer length: 94 repeater length: 25

3478   1738655 TGATGTTGATGTTGTTTCTCCTGAA 
AGTTCTTGTTCTAATTCCACTATAAGTAGCTGCAATTTTATTAACAACACTGCAAATCATGCTGGTGCAATTTATAATGCGGGTTC
TGATTCTA

3479   
3480   
3481   crispr 3
3482   1177579 CAAAAGTAGAATTACCTACAACAAAACCA 

ATACCATAATTATAAATGGCACCACCTTTACTTGTAGCAGTGTTATTA spacer length: 48 repeater length: 29
3483   1177657 CAAAAGTAGAATTACCTACAACAAAACCA 

CGGCCACCATTCAGGATTGCACCAGCACCGTCTGCAGCACTATTATTC spacer length: 48 repeater length: 29
3484   1177735 CAAAAGTAGAATTACCTACAACAAAACCA CCTTAAAAGCTGTTCCAATTGCGGAACTAAAGTAAGCGAAGATTCCAA
3485   
3486   
3487   crispr 4
3488   438885 TAATTGTAGTTTTATTAACAACACCGCAA 

CAAATGATTGGGGAAGTGCAATTTATAATTCTGGTTCTGGTTTGACTGTAA spacer length: 51 repeater 
length: 29

3489   438966 TAATTGTAGTTTTATTAACAACACCGCAA 
ACAATGGAGCTGGTGCAATTTATAATACTGAATCTGGTTTGACTGTAA spacer length: 48 repeater length: 29

3490   439044 TAATTGTAGTTTTATTAACAACACCGCAA AGCAGAGTTATAAATTGCACCACCAATCTTAGCAGTGTTATTAGTAAA
3491   
3492   



3493   crispr 5
3494   152569 ATTTCAATCCTATTATAGTCTTATTTTTAAC AGATGATGTTTTATTGGAGAATGGATATGCAGTAC spacer 

length: 35 repeater length: 31
3495   152636 ATTTCAATCCTATTATAGTCTTATTTTTAAC CAGGTTATCATTTTCCATGATTACTTTATCATGTGT spacer 

length: 36 repeater length: 31
3496   152704 ATTTCAATCCTATTATAGTCTTATTTTTAAC ATTATATGATGCTGTAGACTTAAGATGACTTTCTT spacer 

length: 35 repeater length: 31
3497   152771 ATTTCAATCCTATTATAGTCTTATTTTTAAC ACTCACAAAAGAAACAGTGATCCTTATATTGCTC spacer 

length: 34 repeater length: 31
3498   152837 ATTTCAATCCTATTATAGTCTTATTTTTAAC TTGAATTAGAAATCACAGTTAAAGAAATACCTA spacer 

length: 33 repeater length: 31
3499   152902 ATTTCAATCCTATTATAGTCTTATTTTTAAC TCCTATTTTGGACAATTTTGTTTTAATACCAT spacer 

length: 32 repeater length: 31
3500   152966 ATTTCAATCCTATTATAGTCTTATTTTTAAC ATCACCATCATACCATTTTCATTTATATGAATAT spacer 

length: 34 repeater length: 31
3501   153032 ATTTCAATCCTATTATAGTCTTATTTTTAAC CTACAAAAAACCATTCAAGCAATAAACCTGACT spacer 

length: 33 repeater length: 31
3502   153097 ATTTCAATCCTATTATAGTCTTATTTTTAAC TATCTAAATCATTCCTTTTATAAATCACTTCACTGA spacer 

length: 36 repeater length: 31
3503   153165 ATTTCAATCCTATTATAGTCTTATTTTTAAC CTGTGTCGTTTAATAATAAATCATTTACGTAACTA spacer 

length: 35 repeater length: 31
3504   153232 ATTTCAATCCTATTATAGTCTTATTTTTAAC CTAATACATCTGACATCATAAAAACACCTTTCAT spacer 

length: 34 repeater length: 31
3505   153298 ATTTCAATCCTATTATAGTCTTATTTTTAAC GACAGTTAAAACATTTGCCATTACAAATTATATAT spacer 

length: 35 repeater length: 31
3506   153365 ATTTCAATCCTATTATAGTCTTATTTTTAAC CCATACATTATCATACCAGTAAACCAATTTG spacer 

length: 31 repeater length: 31
3507   153428 ATTTCAATCCTATTATAGTCTTATTTTTAAC TTCCACACTATCAAATTTGTTGATTTTTTCCATTC spacer 

length: 35 repeater length: 31
3508   153495 ATTTCAATCCTATTATAGTCTTATTTTTAAC AAAAGTATACAAATAATCTGAAAACCATGGGTTCTA spacer 

length: 36 repeater length: 31
3509   153563 ATTTCAATCCTATTATAGTCTTATTTTTAAC ATCTTCCTTTTTGATAACAAGATTTGTTTCCTCG spacer 

length: 34 repeater length: 31
3510   153629 ATTTCAATCCTATTATAGTCTTATTTTTAAC ACTGGTTTAAATGGTGCTGGAATATCTAATAATCC spacer 

length: 35 repeater length: 31
3511   153696 ATTTCAATCCTATTATAGTCTTATTTTTAAC AATATATTTATATAGTAGACGGTATAAAGTAATAT spacer 

length: 35 repeater length: 31
3512   153763 ATTTCAATCCTATTATAGTCTTATTTTTAAC TTTGATGTAGTTCTTCTTCAGTTATGTTGAATGTG spacer 

length: 35 repeater length: 31
3513   153830 ATTTCAATCCTATTATAGTCTTATTTTTAAC ACATTCACCAACCTCAATTTCCATTTCAATAGTTT spacer 

length: 35 repeater length: 31
3514   153897 ATTTCAATCCTATTATAGTCTTATTTTTAAC TGCTCCTGCAATCAAAATTAAAATCTTGTAAACTT spacer 

length: 35 repeater length: 31
3515   153964 ATTTCAATCCTATTATAGTCTTATTTTTAAC CATCACGTCTTAACATTCTAATGTCATCTTCACTCC spacer 

length: 36 repeater length: 31
3516   154032 ATTTCAATCCTATTATAGTCTTATTTTTAAC TTACTAATATGGCCAATGGTGTTAAAAGTTTACAA spacer 

length: 35 repeater length: 31
3517   154099 ATTTCAATCCTATTATAGTCTTATTTTTAAC TTGTACATGCATTGTCCTGCATGTACTTTTAATGT spacer 

length: 35 repeater length: 31
3518   154166 ATTTCAATCCTATTATAGTCTTATTTTTAAC TTTAGTTTATGATACTATGACCAGTGAATCCGACAG spacer 

length: 36 repeater length: 31
3519   154234 ATTTCAATCCTATTATAGTCTTATTTTTAAC TAGTTGCAAAAGCTGTGGACACTGCAAGGTTAATTC spacer 

length: 36 repeater length: 31
3520   154302 ATTTCAATCCTATTATAGTCTTATTTTTAAC ACCTCCTTTGTAACCTACAGGGTCACGACTGCCA spacer 

length: 34 repeater length: 31
3521   154368 ATTTCAATCCTATTATAGTCTTATTTTTAAC TACTGAAAGGCATATCAGAATTAGTATCCAGTACA spacer 

length: 35 repeater length: 31
3522   154435 ATTTCAATCCTATTATAGTCTTATTTTTAAC CAATACAGTTGCCTTCTACAATCCCGTTTTTAGTT spacer 

length: 35 repeater length: 31
3523   154502 ATTTCAATCCTATTATAGTCTTATTTTTAAC TAGGAAAAGCAATGGGAGCATTGTCTGATGTTAA spacer 

length: 34 repeater length: 31
3524   154568 ATTTCAATCCTATTATAGTCTTATTTTTAAC TGTATATGTGAATAATGCTTGTCCATTATTATTC spacer 

length: 34 repeater length: 31
3525   154634 ATTTCAATCCTATTATAGTCTTATTTTTAAC ATTCTAATTGCATTGCGTTAGGATAATCGCTAACCTG spacer 

length: 37 repeater length: 31
3526   154703 ATTTCAATCCTATTATAGTCTTATTTTTAAC TATTAATAAATCTTGTACTATTACTCATTGTCATA spacer 

length: 35 repeater length: 31
3527   154770 ATTTCAATCCTATTATAGTCTTATTTTTAAC TCTAAAATCAGTGTATCCTGGTTCTTCATAGT spacer 

length: 32 repeater length: 31
3528   154834 ATTTCAATCCTATTATAGTCTTATTTTTAAC CAAAGGTATCTGTGATGGATTTACTAATCATTTC spacer 

length: 34 repeater length: 31



3529   154900 ATTTCAATCCTATTATAGTCTTATTTTTAAC AGTTGCAGTAGTATAAGTAGAAGTTCCTTTATACG spacer 
length: 35 repeater length: 31

3530   154967 ATTTCAATCCTATTATAGTCTTATTTTTAAC TTGGTTACAAACAAGGTAAAGTTTTTCTACCTT spacer 
length: 33 repeater length: 31

3531   155032 ATTTCAATCCTATTATAGTCTTATTTTTAAC TTTAGTAGTAGAAATAAGAAAAACTGAAAAAGTAA spacer 
length: 35 repeater length: 31

3532   155099 ATTTCAATCCTATTATAGTCTTATTTTTAAC ATTTAGATATTATGATGTTAATGCGGAAGTATGGT spacer 
length: 35 repeater length: 31

3533   155166 ATTTCAATCCTATTATAGTCTTATTTTTAAC ATTCCTGCATATAGTACAATTACTGGAGTTA spacer 
length: 31 repeater length: 31

3534   155229 ATTTCAATCCTATTATAGTCTTATTTTTAAC ATCGCAGTGCTTGTAGCAATTATTGGTTTCGTA spacer 
length: 33 repeater length: 31

3535   155294 ATTTCAATCCTATTATAGTCTTATTTTTAAC AAGTAGTGTTGAATTTACATGGTACAAGTAATA spacer 
length: 33 repeater length: 31

3536   155359 ATTTCAATCCTATTATAGTCTTATTTTTAAC GTTCTAATTCCACTATAAGTAGCTGCAATTTTA
3537   
3538   
3539   GCA_000016605.1_ASM1660v1_genomic.fna(findCrispr):
3540   START       REPEAT                           

SPACER                                             
3541   crispr 1
3542   1083266 CTTT CAACTCTATAGGAGATTAACTCCACTCGGTGCCGTGAAAGTTTTGACAAGACTCATGTTTG spacer 

length: 61 repeater length: 4
3543   1083332 CTTT CAACTCTATAGGAGATTAACTCAATAATTGACGAGCAAGATTTAGTGATTCCAGACGAG spacer 

length: 59 repeater length: 4
3544   1083396 CTTT CAACTCTATAGGAGATTAACACAGTTCACAAACGGAATTGTTTGATAACTTCTTGGAA spacer 

length: 58 repeater length: 4
3545   1083459 CTTT CCTCGAAGGATCTCTACAAGAAGGGCTATTCTGCGTACGCTTCCCACCTCTGGAGGCA
3546   
3547   
3548   crispr 2
3549   1137833 GATCCTTTGAGGGTTTGAAA CAAATAGTACTGACTTGATACGGCTAGGTGATAATAGCGTTTGTAG spacer 

length: 46 repeater length: 20
3550   1137900 GATCCTTTGAGGGTTTGAAA CGCAAAGGCCTTTCCCACACTCTCCAAGGGAGTATGAAGTTTATAG spacer 

length: 46 repeater length: 20
3551   1137967 GATCCTTTGAGGGTTTGAAA CCTTACGTCTTGAAAGTACTCGATTATCAATTTAACAGGTTTGTAG spacer 

length: 46 repeater length: 20
3552   1138034 GATCCTTTGAGGGTTTGAAA CGCGTCAATTCTCTAAAAAGAAAAGGCTAGCGTGAAGGGGACTTGTAG spacer 

length: 48 repeater length: 20
3553   1138103 GATCCTTTGAGGGTTTGAAA CTAAGTGAACCATGGGTATTCCCCCTCCGGGGGAACTTCGACTTGTAG spacer 

length: 48 repeater length: 20
3554   1138172 GATCCTTTGAGGGTTTGAAA CTCGGAAAGAACATATACATCCTCCCCGTGGTTCCCGGGTTTGTAG spacer 

length: 46 repeater length: 20
3555   1138239 GATCCTTTGAGGGTTTGAAA CGTGTTTGTCCCCATCTTTTGATGGGGCAGCTGCTCCTCTTTGTAG spacer 

length: 46 repeater length: 20
3556   1138306 GATCCTTTGAGGGTTTGAAA CTATACTTTGGAAAATCAGTATATCTCTTGTATCTTCTGTTTGTAG spacer 

length: 46 repeater length: 20
3557   1138373 GATCCTTTGAGGGTTTGAAA CTCGATAGCGAACCTGATAACTTCGCTTCTATTCAGTCTGTTTGTAG spacer 

length: 47 repeater length: 20
3558   1138441 GATCCTTTGAGGGTTTGAAA CATAGACGTATCGACCCGCCGTATAGCATCAAGAAGATAGTTTGTAG spacer 

length: 47 repeater length: 20
3559   1138509 GATCCTTTGAGGGTTTGAAA CTACACGACGCGATCACACTCACATGCCCGCGTGTCGCCGTTGTTTGTAG 

spacer length: 50 repeater length: 20
3560   1138580 GATCCTTTGAGGGTTTGAAA CATAACTCTATACGCTCTCACACGGCTGAGGTCGAGGAGCTTGTAG spacer 

length: 46 repeater length: 20
3561   1138647 GATCCTTTGAGGGTTTGAAA CCCACCTTCACCCTCGCCTTACGGCCCTTTTCCTTCCTCAGTTTGTAG spacer 

length: 48 repeater length: 20
3562   1138716 GATCCTTTGAGGGTTTGAAA AAGAAGGGCTATTCTGCGTACGCTTCCCACCTCTGGAGGCAGTTTCAA
3563   
3564   
3565   crispr 3
3566   1136094 GTTTCAAACCCTCGAAGGAT 

GTCTACAAACGACACGTCTACACCCCCCCCCCGGTCGTGAGTGTGGGAAGCGGGGATCCCATTTCAAACCCTCCAAGGATGTCTAC
AAACTGGGGTCCATTGTGATGAAGATTTCGGAGAAATTGAAG spacer length: 128 repeater length: 20

3567   1136243 GTTTCAAACCCTCGAAGGAT CTCTACAAACTCCCCTGTTACGACTGAACCAATACTTGATTGCACG spacer 
length: 46 repeater length: 20

3568   1136310 GTTTCAAACCCTCGAAGGAT CTCTACAAACCTCTACACACTAAGAGTAGCTGAGACCATAAAAACCA spacer 
length: 47 repeater length: 20

3569   1136378 GTTTCAAACCCTCGAAGGAT CTCTACAAACACATCATAGCCATGTCACCGAACGGAACTCTGAGGTACT 
spacer length: 49 repeater length: 20

3570   1136448 GTTTCAAACCCTCGAAGGAT CTCTACAAGCATTCAACTAGTGGCGTCTCCTGAAGGGCAACTAT spacer 



length: 44 repeater length: 20
3571   1136513 GTTTCAAACCCTCGAAGGAT CTCCTGAAGCTCGAGGACAGAACCTCTAAACTCGAAGACACAAC
3572   
3573   
3574   crispr 4
3575   1082307 TCAACTCCATAGG AGATTAACTGATTTTGACACGGCCTATCAAAATGTAATAAAAACGCATACT spacer 

length: 51 repeater length: 13
3576   1082372 TCAACTCCATAGG AGATTAAGTAATAGGTATAATATTGGGCATTCTCGCCCTAGTTCAATTCT spacer 

length: 50 repeater length: 13
3577   1082436 TCAACTCCATAGG AGATTAACAGACCCAAAACCTAAAACTCCAAAAAGTCTTTGAGCAATTCT spacer 

length: 50 repeater length: 13
3578   1082500 TCAACTCCATAGG AGATTAACTTACTTCTAATGATTACAGGGATTTCTCAGAACCCTTCTCT spacer 

length: 49 repeater length: 13
3579   1082563 TCAACTCCATAGG AGATTAACGCTGAAATTGGCAGAGGTAAGGAAGCTAATCGAGTCGAACT spacer 

length: 49 repeater length: 13
3580   1082626 TCAACTCCATAGG AGATTAACGTGAGGATTCACCGAATCCTGCCTTAGACGATACCGAGCAGAAGCT spacer 

length: 54 repeater length: 13
3581   1082694 TCAACTCCATAGG AGATTAACAGAAGAAAAAGTATACTTGAAAAGAAGATTGAATTTTTAGACT spacer 

length: 51 repeater length: 13
3582   1082759 TCAACTCCATAGG AGATTAACATCAAATGATGCCAAAAAGTGATCTACCTATTCTTTTCATCT spacer 

length: 50 repeater length: 13
3583   1082823 TCAACTCCATAGG AGATTAACAACATGATAAGGCTTTACTTAGAAAGTTAGAGAAAAAATTCT spacer 

length: 50 repeater length: 13
3584   1082887 TCAACTCCATAGG AGATTAACCGTGATTCATTAAGGTTATCATAATGAATTGGAAAACAGTCTCT spacer 

length: 52 repeater length: 13
3585   1082953 TCAACTCCATAGG AGATTAACTTCAAAAAATGGTCAAGGTGATAGAGAGTCAGTTATTAGCT spacer 

length: 49 repeater length: 13
3586   1083016 TCAACTCCATAGG AGATTAACAGTTCTACGGAAAACTATCAATCCAGATAGCAATAAAGACT spacer 

length: 49 repeater length: 13
3587   1083079 TCAACTCCATAGG GAAGCTCGAGGACAGAACCTCTAAACTCGAAGACACAACCTCCAAGCTC
3588   
3589   
3590   crispr 5
3591   1253615 CCTTCCAATGGTTACGTGTACGT 

AGACGTATTATACGCGCTTGGAAATACATCAGTCTCTGTTATCTCAGCTAATAATGTTGTAGGTAATTTGAAAGTATGTAGCGGGA
CTCCTCCCATATACGA spacer length: 102 repeater length: 23

3592   1253741 CCTTCCAATGGTTACGTGTACGT 
TGGTGGTGCTCCTTCAGATACAGTCTCTGTTATCTCAGGTAATAATGTTGTAGCTAACGTCCCTGTTGGCTTAGATCCAGTCTACG
CTCTCTACGA spacer length: 96 repeater length: 23

3593   1253861 CCTTCCAATGGTTACGTGTACGT 
GCTCGAGGACAGAACCTCTAAACTCGAAGACACAACCTCCAAGCTCGAGGCGAAAATGGTCGAGCTCGCTGAGGCACAACGCAAGA
CTGAGGAGGC

3594   
3595   
3596   crispr 6
3597   1097313 CTTAATCTCCTATAGAGTTGAAAG AAGGCGAAATGCAGAAGATGTAGTAGCAAAGACAGCTGTG spacer 

length: 40 repeater length: 24
3598   1097378 CTTAATCTCCTATAGAGTTGAAAG CAACTCTCATGATTATAATCCCTCCATTTTAAAATGTAT spacer 

length: 39 repeater length: 24
3599   1097442 CTTAATCTCCTATAGAGTTGAAAG AAGTTTACTTCAGTTAATGAGCAAGTCAGCGCAGTGCTA spacer 

length: 39 repeater length: 24
3600   1097506 CTTAATCTCCTATAGAGTTGAAAG TTATATTTACGGGTAAGACGGCGTTAACGAAGCGTTAG spacer 

length: 38 repeater length: 24
3601   1097569 CTTAATCTCCTATAGAGTTGAAAG AGTTTAAACGTTACAACTCTCGTTTCCAAACACCTCGTTTG spacer 

length: 41 repeater length: 24
3602   1097635 CTTAATCTCCTATAGAGTTGAAAG AAAACGAGACCTTTGGCTAAATAAACCGCACCATAGATA spacer 

length: 39 repeater length: 24
3603   1097699 CTTAATCTCCTATAGAGTTGAAAG CTATGAAATTGTCGCATTCGTATGCAAAATATTTCTGGATC spacer 

length: 41 repeater length: 24
3604   1097765 CTTAATCTCCTATAGAGTTGAAAG TACATATCCTTCAATTGTGATCTAGCGTATGCTGGTAG spacer 

length: 38 repeater length: 24
3605   1097828 CTTAATCTCCTATAGAGTTGAAAG ATTTGGATTTTGATAATTTTCTTTTCTTTGTCATAATAA spacer 

length: 39 repeater length: 24
3606   1097892 CTTAATCTCCTATAGAGTTGAAAG TATAGTTAAGTCATTTTTTCTTCTTGTGGTGGTATTACCTA spacer 

length: 41 repeater length: 24
3607   1097958 CTTAATCTCCTATAGAGTTGAAAG TACCAATTTCTGCTAATAACGTGAACGTACTCTCGCTGA spacer 

length: 39 repeater length: 24
3608   1098022 CTTAATCTCCTATAGAGTTGAAAG TAACTTATCCCCTACATGATTGCGAAAAAACAACAA spacer length: 

36 repeater length: 24
3609   1098083 CTTAATCTCCTATAGAGTTGAAAG TGTTTTTAAGGACCTGGAGGCAGTCCGCCATTTACCCCA spacer 

length: 39 repeater length: 24



3610   1098147 CTTAATCTCCTATAGAGTTGAAAG TGAGAACAGCTGTCTTCACTGCTGACCATCGAGCGACC spacer 
length: 38 repeater length: 24

3611   1098210 CTTAATCTCCTATAGAGTTGAAAG TTTTCTTTCTCATACATTACTCTTATTAGTTTACTAACA spacer 
length: 39 repeater length: 24

3612   1098274 CTTAATCTCCTATAGAGTTGAAAG CTTCTTGTTCTTCTCTCTGCTTTACGCCTTCTTGTTCTTC spacer 
length: 40 repeater length: 24

3613   1098339 CTTAATCTCCTATAGAGTTGAAAG TCTGTACGTGGGTCAATAAATGTCACAATCGCGTACTTCT spacer 
length: 40 repeater length: 24

3614   1098404 CTTAATCTCCTATAGAGTTGAAAG ATAATAATCAACGAGGCAAACTCCATGTTCTACAAACC spacer 
length: 38 repeater length: 24

3615   1098467 CTTAATCTCCTATAGAGTTGAAAG ACTAGGCAAACGATACTGAGACACAGCGGGACTGCA spacer length: 
36 repeater length: 24

3616   1098528 CTTAATCTCCTATAGAGTTGAAAG TTGGAAACACTCCGTATCAATCCTTTAGACTGCAACTCCTC spacer 
length: 41 repeater length: 24

3617   1098594 CTTAATCTCCTATAGAGTTGAAAG AACATTAGTGTAAAGCCTGCAGCGTTTGCTGGAAGCACG spacer 
length: 39 repeater length: 24

3618   1098658 CTTAATCTCCTATAGAGTTGAAAG TCTCGTCCTTAAATTTCAAAACTTCCATGTAGCTCGCCCCCTC spacer 
length: 43 repeater length: 24

3619   1098726 CTTAATCTCCTATAGAGTTGAAAG CTTATGTACACACCACCTGAGCTAAGGAGTGTCTTAATC spacer 
length: 39 repeater length: 24

3620   1098790 CTTAATCTCCTATAGAGTTGAAAG AAATGGGACGATGAGGGTGTTCAACAGATACAACACCACA spacer 
length: 40 repeater length: 24

3621   1098855 CTTAATCTCCTATAGAGTTGAAAG ATTATATATAATATATGAATAATAGCCCCCGTGCTTCGCGCCT spacer 
length: 43 repeater length: 24

3622   1098923 CTTAATCTCCTATAGAGTTGAAAG TCTTTTGCACTATCCATTCCGACCACATCTCTCGGCTTCGATA spacer 
length: 43 repeater length: 24

3623   1098991 CTTAATCTCCTATAGAGTTGAAAG TTGACGACGTGCTTACTCTTCTTTCCAGTTCTTGTTACT spacer 
length: 39 repeater length: 24

3624   1099055 CTTAATCTCCTATAGAGTTGAAAG TTATCGATAAAATCGTAAACGATTTGTTGCCTTATTACGTGA spacer 
length: 42 repeater length: 24

3625   1099122 CTTAATCTCCTATAGAGTTGAAAG ACACCTCTACTAACTTTACCAAAGCCTATCATAGTCCCAAC spacer 
length: 41 repeater length: 24

3626   1099188 CTTAATCTCCTATAGAGTTGAAAG CCTTTATTCTTGCTATTAGATCGAATAAATCGCTCGC spacer 
length: 37 repeater length: 24

3627   1099250 CTTAATCTCCTATAGAGTTGAAAG TAAGTGGACACTATTGATCACCTCAGGGCTAGATATATGCC spacer 
length: 41 repeater length: 24

3628   1099316 CTTAATCTCCTATAGAGTTGAAAG TCATTGAAATACTCAGCAACTGTATCCCTTAACTCTTCCTTATT spacer 
length: 44 repeater length: 24

3629   1099385 CTTAATCTCCTATAGAGTTGAAAG AGTATACCTGGGAGTGCTGATGTAGATGCGTCACCGACCACGT spacer 
length: 43 repeater length: 24

3630   1099453 CTTAATCTCCTATAGAGTTGAAAG ACTACGGGTCTCAAGGTAGTCGGTGTTCTTCTAGTAGCT spacer 
length: 39 repeater length: 24

3631   1099517 CTTAATCTCCTATAGAGTTGAAAG ATCGTACTTTGCGCTGTACCTTATGAACAGTGGAATGTCC spacer 
length: 40 repeater length: 24

3632   1099582 CTTAATCTCCTATAGAGTTGAAAG GTAAAGGGGTTGTGTTTTACGTTTTGAGTGGTGTTTACGA spacer 
length: 40 repeater length: 24

3633   1099647 CTTAATCTCCTATAGAGTTGAAAG CTAAACATATATGAGTTCATTTTTTCCGACTTTCCTAG spacer 
length: 38 repeater length: 24

3634   1099710 CTTAATCTCCTATAGAGTTGAAAG GAACCTCTAAACTCGAAGACACAACCTCCAAGCTCGAG
3635   
3636   
3637   crispr 7
3638   1104327 GTTAATCTTCTATAGAGTTGAAAG TCTCAATCTGTAGGCCAAGCCACTATTATCATAACTCCA spacer 

length: 39 repeater length: 24
3639   1104391 GTTAATCTTCTATAGAGTTGAAAG TGAATGCAAGCCTGTCGTACATTACTATTCTACCTTGTTT spacer 

length: 40 repeater length: 24
3640   1104456 GTTAATCTTCTATAGAGTTGAAAG TTTGTCTGTTTCGATTGGAATAATTTCAGCGTTACCATAAA spacer 

length: 41 repeater length: 24
3641   1104522 GTTAATCTTCTATAGAGTTGAAAG TACCTGTATGACAATTCGCTAAAAATTTAAACTATCTA spacer 

length: 38 repeater length: 24
3642   1104585 GTTAATCTTCTATAGAGTTGAAAG TCATTTCCATTTCTTTCAATTTATCAACTATTAACCTA spacer 

length: 38 repeater length: 24
3643   1104648 GTTAATCTTCTATAGAGTTGAAAG GAGGAAAAGAAGGCTAACGCATTAAAGGCGTGGCATTTAGG spacer 

length: 41 repeater length: 24
3644   1104714 GTTAATCTTCTATAGAGTTGAAAG GACCCATATTTAGGAGTTATGTCAGCTATATCCAAGCA spacer 

length: 38 repeater length: 24
3645   1104777 GTTAATCTTCTATAGAGTTGAAAG TCTTGATTTCCATGTCTATCCCCTGCGCATATCTCATATC spacer 

length: 40 repeater length: 24
3646   1104842 GTTAATCTTCTATAGAGTTGAAAG CATGAGCTGTCCCTCCGATAAGATCATATTTGATGCAG spacer 

length: 38 repeater length: 24
3647   1104905 GTTAATCTTCTATAGAGTTGAAAG TGAAATAACCGCCGACATCCAACGCTGGAAATTTATATC spacer 



length: 39 repeater length: 24
3648   1104969 GTTAATCTTCTATAGAGTTGAAAG AATCTTAAACCGCAACCTTTTATAAAATCTTCAACTGTA spacer 

length: 39 repeater length: 24
3649   1105033 GTTAATCTTCTATAGAGTTGAAAG CCTATAACCTAATAGCATAATATTTACTATGTCCCTCCA spacer 

length: 39 repeater length: 24
3650   1105097 GTTAATCTTCTATAGAGTTGAAAG TGCTCACCCTCTTCAGTTTCTGCGCCTTCTCCCTCACC spacer 

length: 38 repeater length: 24
3651   1105160 GTTAATCTTCTATAGAGTTGAAAG TTGATATTTGAGTGCCTGCGCAAATTCCTCAAACAAATC spacer 

length: 39 repeater length: 24
3652   1105224 GTTAATCTTCTATAGAGTTGAAAG TCTTTAGTCGCTATAATGTCGGGTAATGGTTGCTTACCA spacer 

length: 39 repeater length: 24
3653   1105288 GTTAATCTTCTATAGAGTTGAAAG TCTGATTCTGATACCTCCTCTTCGCTCCCTTCTTGTTCACCTTCT 

spacer length: 45 repeater length: 24
3654   1105358 GTTAATCTTCTATAGAGTTGAAAG CTTTTTTGCAACCTAGAAAGCCTTGTTGCGAAATATGG spacer 

length: 38 repeater length: 24
3655   1105421 GTTAATCTTCTATAGAGTTGAAAG ATTGCTTCTACTTCTGCTGGCATTTTTTTCCACTAAA spacer 

length: 37 repeater length: 24
3656   1105483 GTTAATCTTCTATAGAGTTGAAAG GCAATATTGGATAGGATTCATATCATCCAAGTTGCAATAA spacer 

length: 40 repeater length: 24
3657   1105548 GTTAATCTTCTATAGAGTTGAAAG GCAATCATTGCGAAAATAACGGGGCATAAACGCCTGGA spacer 

length: 38 repeater length: 24
3658   1105611 GTTAATCTTCTATAGAGTTGAAAG TAGGTAGAAGGCAGAAGGAAGTTTTAGCTTCGATATTGGA spacer 

length: 40 repeater length: 24
3659   1105676 GTTAATCTTCTATAGAGTTGAAAG CGTTTCTCTAATCTCGCCAACCTAGTTGCGAAATATGGCT spacer 

length: 40 repeater length: 24
3660   1105741 GTTAATCTTCTATAGAGTTGAAAG TATATTTCGTCGCTATATCGCCCAGAAGACGTCTGATA spacer 

length: 38 repeater length: 24
3661   1105804 GTTAATCTTCTATAGAGTTGAAAG GTTCACGAGTAAAACTGTATAAGAGTGAGGTAACAAATC spacer 

length: 39 repeater length: 24
3662   1105868 GTTAATCTTCTATAGAGTTGAAAG AAAGTGAAAGTGATGCTGGAGGTGAGGGACAGACTGGGA spacer 

length: 39 repeater length: 24
3663   1105932 GTTAATCTTCTATAGAGTTGAAAG ATTTGGATCTTGAGAATTTTCTTTTCTTTGTCATAATA spacer 

length: 38 repeater length: 24
3664   1105995 GTTAATCTTCTATAGAGTTGAAAG AAGGCGTATAACAAAACGGCGTATGTCATATGTTCTGCTTCT spacer 

length: 42 repeater length: 24
3665   1106062 GTTAATCTTCTATAGAGTTGAAAG AGAGAGGGCTTCACTTACAAGTAAATCAGCACACCTTA spacer 

length: 38 repeater length: 24
3666   1106125 GTTAATCTTCTATAGAGTTGAAAG GAGAAGTACCCGGGCGTATCCAGGCTAAGCCAGTTATCA spacer 

length: 39 repeater length: 24
3667   1106189 GTTAATCTTCTATAGAGTTGAAAG TTTGCCATGGAAGAAGCGAAATGTCAGTGTTGGTAGCTC spacer 

length: 39 repeater length: 24
3668   1106253 GTTAATCTTCTATAGAGTTGAAAG GAATAGTAAGTAAATCATCACCTGCAATTATCGTGTATTTT spacer 

length: 41 repeater length: 24
3669   1106319 GTTAATCTTCTATAGAGTTGAAAG ATATAACGAAAGAGCGTTCACAAAAGCGTTAGTA spacer length: 

34 repeater length: 24
3670   1106378 GTTAATCTTCTATAGAGTTGAAAG ATTGCTATAAACCACATCATGGCTCCTAGCATCAAC spacer length: 

36 repeater length: 24
3671   1106439 GTTAATCTTCTATAGAGTTGAAAG TACAATCTTATCAACTATGTCTTCCAAAAATGGTGGTAG spacer 

length: 39 repeater length: 24
3672   1106503 GTTAATCTTCTATAGAGTTGAAAG CCAAAAATCGAATTCAAGGACCAAAACGTAAAACCACCTG spacer 

length: 40 repeater length: 24
3673   1106568 GTTAATCTTCTATAGAGTTGAAAG TATGATGTTCTCATTGTATTTGTTGAGATCATGTTTA spacer 

length: 37 repeater length: 24
3674   1106630 GTTAATCTTCTATAGAGTTGAAAG GACACGGCTTTGTAAACAGAGAACCCAGGCAGAACAGAT spacer 

length: 39 repeater length: 24
3675   1106694 GTTAATCTTCTATAGAGTTGAAAG ATACCGGTGTCCATACAGCCAATACCCCCAACACCGCCA spacer 

length: 39 repeater length: 24
3676   1106758 GTTAATCTTCTATAGAGTTGAAAG TAATTATATAAGCCGAATTGATGTAAATAAGACAAGATGAC spacer 

length: 41 repeater length: 24
3677   1106824 GTTAATCTTCTATAGAGTTGAAAG CTTGTTTTTGTTCTTTTTCTTTGTAATCTTCTATTCTT spacer 

length: 38 repeater length: 24
3678   1106887 GTTAATCTTCTATAGAGTTGAAAG TCATGAATCAGTTTGAAAGAAGAGAAGATTGGTTAAAT spacer 

length: 38 repeater length: 24
3679   1106950 GTTAATCTTCTATAGAGTTGAAAG GGTTTTGTCTCTTTTTCTGGCTTTCCCGCCAGAATCTT spacer 

length: 38 repeater length: 24
3680   1107013 GTTAATCTTCTATAGAGTTGAAAG ATTTCGCAATTCATTTCGAATTGTTTCAATTCACTTCAAA spacer 

length: 40 repeater length: 24
3681   1107078 GTTAATCTTCTATAGAGTTGAAAG CTTTCTTCTTCTATTCCTTATCTTTTCCTTCTTTTCACTA spacer 

length: 40 repeater length: 24
3682   1107143 GTTAATCTTCTATAGAGTTGAAAG CTTATTTCAGAGGATCTAATAGACGAAGGCGGAATCTTTC spacer 

length: 40 repeater length: 24



3683   1107208 GTTAATCTTCTATAGAGTTGAAAG CTGGCATTACCCAGGCTTGGCGACACACCAGAAGACAGAC spacer 
length: 40 repeater length: 24

3684   1107273 GTTAATCTTCTATAGAGTTGAAAG GTTTTTGTTGTTTCGAAGAGAATTGGCGGGGCGCTGTAAT spacer 
length: 40 repeater length: 24

3685   1107338 GTTAATCTTCTATAGAGTTGAAAG GTGGGAACAGCGGTGCTATTCATGACCCCTCGCCCAGG spacer 
length: 38 repeater length: 24

3686   1107401 GTTAATCTTCTATAGAGTTGAAAG AGACTTTATTTCCAGATTTTTCTATATTTATCATTCCGTTTGA spacer 
length: 43 repeater length: 24

3687   1107469 GTTAATCTTCTATAGAGTTGAAAG GAGCACTCTGGGGGATACCCCCCCGACCCCCTACTGCTA spacer 
length: 39 repeater length: 24

3688   1107533 GTTAATCTTCTATAGAGTTGAAAG TGAGACCGGGACACCGCCGAAATTAAATCCGGCAACGCC spacer 
length: 39 repeater length: 24

3689   1107597 GTTAATCTTCTATAGAGTTGAAAG TCTTCTTTGTCCATCTGTATATCCCAATCACGCCATCTG spacer 
length: 39 repeater length: 24

3690   1107661 GTTAATCTTCTATAGAGTTGAAAG ACTACATATGACGCCGTGGATTGCAGATCTGCTATATTCT spacer 
length: 40 repeater length: 24

3691   1107726 GTTAATCTTCTATAGAGTTGAAAG TCCTCTATCACGTCATCTATAGCCACACACTTTTGAGCG spacer 
length: 39 repeater length: 24

3692   1107790 GTTAATCTTCTATAGAGTTGAAAG ATGGATAAAGACGAATTGAAAGAAATTATTAAGAATTT spacer 
length: 38 repeater length: 24

3693   1107853 GTTAATCTTCTATAGAGTTGAAAG TACTTTTAATCCAGCTTGTCAATGGATGCAGAATTAGAGAGG spacer 
length: 42 repeater length: 24

3694   1107920 GTTAATCTTCTATAGAGTTGAAAG CGTGGGGCTCGCTCTAACTTGTAACGACACATGTTCCT spacer 
length: 38 repeater length: 24

3695   1107983 GTTAATCTTCTATAGAGTTGAAAG CCTGAGCTAAGGAGTGTCTTAATCTTATCGAAGTCGTCTGGCT spacer 
length: 43 repeater length: 24

3696   1108051 GTTAATCTTCTATAGAGTTGAAAG CTTCGCCGTATAACGATCCTACAACAATAATCACTGATTTTG spacer 
length: 42 repeater length: 24

3697   1108118 GTTAATCTTCTATAGAGTTGAAAG GTAATGAAAGTAATGTCTTTTCTCATACGAAAAGACCA spacer 
length: 38 repeater length: 24

3698   1108181 GTTAATCTTCTATAGAGTTGAAAG AGATGATGCACTGGCAGAGGCGACAAGAGAAAAACCAGGC spacer 
length: 40 repeater length: 24

3699   1108246 GTTAATCTTCTATAGAGTTGAAAG CAATGAATTCAGAAAACAGCTGTTCATCCTGGTTCTCA spacer 
length: 38 repeater length: 24

3700   1108309 GTTAATCTTCTATAGAGTTGAAAG ACAAGGACGTTTTCGTGATCCAGGTGAGCGAATACAC spacer 
length: 37 repeater length: 24

3701   1108371 GTTAATCTTCTATAGAGTTGAAAG AGCAATAATTTAATTGCACTATTTTTAACTGTGCATG spacer 
length: 37 repeater length: 24

3702   1108433 GTTAATCTTCTATAGAGTTGAAAG TTCACTGTCTACACATAAGTATAAGGGGCTTCGCCCCT spacer 
length: 38 repeater length: 24

3703   1108496 GTTAATCTTCTATAGAGTTGAAAG CATAATTCGTTTCTGTATTTGGCGTCAAATTTATTTTTAA spacer 
length: 40 repeater length: 24

3704   1108561 GTTAATCTTCTATAGAGTTGAAAG ATTTGAAATAAGACAAATCAGTGCAGAAGAGGCAAGGAAACTA spacer 
length: 43 repeater length: 24

3705   1108629 GTTAATCTTCTATAGAGTTGAAAG AGATACCATTTTTTCTCTTGTTTAAACGTATCTACGAACCA spacer 
length: 41 repeater length: 24

3706   1108695 GTTAATCTTCTATAGAGTTGAAAG ACCCCGCCAATCAGTGCGTTGATGTTCGCTGGCTTCATAT spacer 
length: 40 repeater length: 24

3707   1108760 GTTAATCTTCTATAGAGTTGAAAG TATATATTATATTATGAATTATACCACACACTTCTTTTTCG spacer 
length: 41 repeater length: 24

3708   1108826 GTTAATCTTCTATAGAGTTGAAAG AGAAACGAATTGTTAGTTTACTTATCACGCCTTCATTCCC spacer 
length: 40 repeater length: 24

3709   1108891 GTTAATCTTCTATAGAGTTGAAAG ATATCCACCCTTCTCACCAAAAGAATAATACAAAAATTTA spacer 
length: 40 repeater length: 24

3710   1108956 GTTAATCTTCTATAGAGTTGAAAG TTGTCAACAGTTTCCGATAAGTCGTGAAGTTCATGTCATTTA spacer 
length: 42 repeater length: 24

3711   1109023 GTTAATCTTCTATAGAGTTGAAAG ATTCTAGCTCGAATTCTGTATCTGAAATTTTACTTACTTTTTTGAACGAC 
spacer length: 50 repeater length: 24

3712   1109098 GTTAATCTTCTATAGAGTTGAAAG ATTATTACTACTATATCATCCGGATTCATTTTCTATCCC spacer 
length: 39 repeater length: 24

3713   1109162 GTTAATCTTCTATAGAGTTGAAAG CTTATTTCTTCGCGGTTTATAATGGACCCGGAAC spacer length: 
34 repeater length: 24

3714   1109221 GTTAATCTTCTATAGAGTTGAAAG TATCTTCCTGACGTAGATGATGCAGTCCAAACAATAGATA spacer 
length: 40 repeater length: 24

3715   1109286 GTTAATCTTCTATAGAGTTGAAAG TGTACCAAGCCTGGATGGGTAGACCAGGACCGTGATCAA spacer 
length: 39 repeater length: 24

3716   1109350 GTTAATCTTCTATAGAGTTGAAAG TCTTTCATTGGGTTCGTATAAAAATCCTTGACCTAAGG spacer 
length: 38 repeater length: 24

3717   1109413 GTTAATCTTCTATAGAGTTGAAAG CAGACAATACGATCGAGTAGGGGACTGTGTGTAAAAATGAGG spacer 
length: 42 repeater length: 24

3718   1109480 GTTAATCTTCTATAGAGTTGAAAG TGTACACTTCCTTCTTCTTAGGCAAGGTTATTTTAACCT spacer 



length: 39 repeater length: 24
3719   1109544 GTTAATCTTCTATAGAGTTGAAAG GGCGGGTGAAAGAACTACTCGAGAAAGAGAAAAGAAAA spacer 

length: 38 repeater length: 24
3720   1109607 GTTAATCTTCTATAGAGTTGAAAG AGTATCATTCAGTGGAAAGTTGTACGGTATGAGGAGTCAT spacer 

length: 40 repeater length: 24
3721   1109672 GTTAATCTTCTATAGAGTTGAAAG ATTCCACGATTTTAACCTTTACAGATTCCCCATATCCT spacer 

length: 38 repeater length: 24
3722   1109735 GTTAATCTTCTATAGAGTTGAAAG CCTAGATCACGGGGCCAATCCAAACGTGAAAGATCTAGA spacer 

length: 39 repeater length: 24
3723   1109799 GTTAATCTTCTATAGAGTTGAAAG TCAAAGGTTGCTGAGGACTGTTATAGGGATGCACTCTCAG spacer 

length: 40 repeater length: 24
3724   1109864 GTTAATCTTCTATAGAGTTGAAAG TTGATCGTTAAAAAGTAACGTAAGACGTTTCACAAGAG spacer 

length: 38 repeater length: 24
3725   1109927 GTTAATCTTCTATAGAGTTGAAAG ATATTGATTATGAAGACTTTAAGAAAGATACCAATTCTA spacer 

length: 39 repeater length: 24
3726   1109991 GTTAATCTTCTATAGAGTTGAAAG TAATTCCTCTTTGATCTCTCTGGATTCTTGTTTTGTTGAA spacer 

length: 40 repeater length: 24
3727   1110056 GTTAATCTTCTATAGAGTTGAAAG TTATTTCGAGTTTCTCATATATCTCCCACGTTATGTCAG spacer 

length: 39 repeater length: 24
3728   1110120 GTTAATCTTCTATAGAGTTGAAAG CTCTCGTTAAGGAACTTACTCAAAGCCCTCAAAGACGA spacer 

length: 38 repeater length: 24
3729   1110183 GTTAATCTTCTATAGAGTTGAAAG TTCAACTCCACGATTGATTTGATAATTATCAAGGCTTT spacer 

length: 38 repeater length: 24
3730   1110246 GTTAATCTTCTATAGAGTTGAAAG AATGAGAGAGTCAGGCCGAGGCCCCTCATTACATCTATCATA spacer 

length: 42 repeater length: 24
3731   1110313 GTTAATCTTCTATAGAGTTGAAAG ATAAACCAGCGTTTCCCTACAAGTATGAGGCAAAGAAC spacer 

length: 38 repeater length: 24
3732   1110376 GTTAATCTTCTATAGAGTTGAAAG AGGAATGAAGTGAGTTGTCCGGGTGGTACACCAGTCAAGTCA spacer 

length: 42 repeater length: 24
3733   1110443 GTTAATCTTCTATAGAGTTGAAAG GCTTGTTGCTCAGCCATTGCGTAACCTCACCCCA spacer length: 

34 repeater length: 24
3734   1110502 GTTAATCTTCTATAGAGTTGAAAG TGGACACGTTGGGAAGGCCTTGCCACGCGGAACTCAG spacer 

length: 37 repeater length: 24
3735   1110564 GTTAATCTTCTATAGAGTTGAAAG AGAGACTGGACCATAAAAGGAGTTCCTAAAGCGGGTAATAA spacer 

length: 41 repeater length: 24
3736   1110630 GTTAATCTTCTATAGAGTTGAAAG TAAAGATTGACCTTATTACTCTTGACAAATATATCCC spacer 

length: 37 repeater length: 24
3737   1110692 GTTAATCTTCTATAGAGTTGAAAG AACTTTGAAGTCAGAGTTTTCTGCTTCTTTTATTACTTT spacer 

length: 39 repeater length: 24
3738   1110756 GTTAATCTTCTATAGAGTTGAAAG TACATTACCTTGATTATCCATTGTTGCGTTTAGCTGAA spacer 

length: 38 repeater length: 24
3739   1110819 GTTAATCTTCTATAGAGTTGAAAG TATGATTTTCTCGCTATTCACCACCTCCTTGATATACTGT spacer 

length: 40 repeater length: 24
3740   1110884 GTTAATCTTCTATAGAGTTGAAAG TCCATATAGAGATTTCTAATAATCAATTGGGGATAGATA spacer 

length: 39 repeater length: 24
3741   1110948 GTTAATCTTCTATAGAGTTGAAAG ACGTTGAACCAACGTTACCCCCCGCCGTCAAAGACG spacer length: 

36 repeater length: 24
3742   1111009 GTTAATCTTCTATAGAGTTGAAAG TCCACGGAGGGGTGGAGAATGAAACTATTCGAAGGGA spacer 

length: 37 repeater length: 24
3743   1111071 GTTAATCTTCTATAGAGTTGAAAG ATGAGATCTACCTCGAAAATACGAAGGCAGACGTTGAG spacer 

length: 38 repeater length: 24
3744   1111134 GTTAATCTTCTATAGAGTTGAAAG GAAAATCTCAAAGACTTGTTAATCCCATCAAAAAAATG spacer 

length: 38 repeater length: 24
3745   1111197 GTTAATCTTCTATAGAGTTGAAAG ATATCGTTATCCGCGGTCATTCTCACGTGAGTGATT spacer length: 

36 repeater length: 24
3746   1111258 GTTAATCTTCTATAGAGTTGAAAG ACGGTACGCCGTCGCCGACGCGGGGGATACCCTGTATCA spacer 

length: 39 repeater length: 24
3747   1111322 GTTAATCTTCTATAGAGTTGAAAG AATAGTCTGCGTGGAAGTAAGTGACCTTCACGAACTT spacer 

length: 37 repeater length: 24
3748   1111384 GTTAATCTTCTATAGAGTTGAAAG CGTGACCCCGCTCGTGCGGTCACGGCATGCTAGGAGGAG spacer 

length: 39 repeater length: 24
3749   1111448 GTTAATCTTCTATAGAGTTGAAAG AAATTTTTAGAAGAAATATACGAATGTGTAGATAAAA spacer 

length: 37 repeater length: 24
3750   1111510 GTTAATCTTCTATAGAGTTGAAAG TTTCTTTGTTCACGATCACTAACTCTAAGATATAATCGGG spacer 

length: 40 repeater length: 24
3751   1111575 GTTAATCTTCTATAGAGTTGAAAG CAATAAAATCGTGATCAAAACGTTTTTGAATGAACTCAT spacer 

length: 39 repeater length: 24
3752   1111639 GTTAATCTTCTATAGAGTTGAAAG CTCATCAAGAGGCATTATTTTCTCATCAAAACCGCCAAGA spacer 

length: 40 repeater length: 24
3753   1111704 GTTAATCTTCTATAGAGTTGAAAG AAAAATTATTCTTGTTGGATCTGTTGCTGCTATATTGGGTGT spacer 

length: 42 repeater length: 24



3754   1111771 GTTAATCTTCTATAGAGTTGAAAG TTAGTAAGTCCCCTAGGGCATGATCCCAGAAATAACCACC spacer 
length: 40 repeater length: 24

3755   1111836 GTTAATCTTCTATAGAGTTGAAAG GTAGATTATCAATCTTACCCAACGGTCCAAAGGAACTAAGTA spacer 
length: 42 repeater length: 24

3756   1111903 GTTAATCTTCTATAGAGTTGAAAG TTTATCCTTAGGTATCTCATAGAGACTGGTTTAGCTTCG spacer 
length: 39 repeater length: 24

3757   1111967 GTTAATCTTCTATAGAGTTGAAAG GCTATCAAAAGCTGGAGAGCAAGTAGCGACCTTTCTTT spacer 
length: 38 repeater length: 24

3758   1112030 GTTAATCTTCTATAGAGTTGAAAG TAATCGGTTAAACCGCTTTTGAAAGGAAAATAGAATGA spacer 
length: 38 repeater length: 24

3759   1112093 GTTAATCTTCTATAGAGTTGAAAG ATCCAAATCATTAGAATTAACGATAATTTCGGTAAGGA spacer 
length: 38 repeater length: 24

3760   1112156 GTTAATCTTCTATAGAGTTGAAAG TACTGGAATCCGTATATAATTGATTCATTTAGTGGAACC spacer 
length: 39 repeater length: 24

3761   1112220 GTTAATCTTCTATAGAGTTGAAAG 
AACTTCCTACTTAGACCGCGAATTAGCGATCTAGGAATCGAGTTAATCTTCTATGGAGTTGAAAGAGTCTAACCCCCTTCTGTCCC
TGATATTTTCCTCTAT spacer length: 102 repeater length: 24

3762   1112347 GTTAATCTTCTATAGAGTTGAAAG TTCTCAATTAGTCCACCCCAAGGTATCGTGAGAACCATAGTC spacer 
length: 42 repeater length: 24

3763   1112414 GTTAATCTTCTATAGAGTTGAAAG AAAATTCGACGAGAAAATACAGAGAATCGCGAAGGC spacer length: 
36 repeater length: 24

3764   1112475 GTTAATCTTCTATAGAGTTGAAAG 
CTCCGCGAATTCTCTAAGTTTCGGAATAGCGTTGCCCTGAGTTAATCTTCGATAGAGTTGAAAGACAAGCCAAATGATGAAGTTAC
TACTACTAATACTACTACTA spacer length: 106 repeater length: 24

3765   1112606 GTTAATCTTCTATAGAGTTGAAAG TTGCCATCGCCTCAACTACTGCCAGACCAAATGTCTCA spacer 
length: 38 repeater length: 24

3766   1112669 GTTAATCTTCTATAGAGTTGAAAG AGTGATAGAATAAAAGCTATTATTCCAACTATTTCTCT
3767   
3768   
3769   crispr 8
3770   1136243 GTTTCAAACCCTCGAAGGATCTCTACAAAC TCCCCTGTTACGACTGAACCAATACTTGATTGCACG spacer 

length: 36 repeater length: 30
3771   1136310 GTTTCAAACCCTCGAAGGATCTCTACAAAC CTCTACACACTAAGAGTAGCTGAGACCATAAAAACCA spacer 

length: 37 repeater length: 30
3772   1136378 GTTTCAAACCCTCGAAGGATCTCTACAAAC AATACTACGTAATATGAATAGGTACTGTGAGACGAGA
3773   
3774   
3775   crispr 9
3776   1710423 CGCAAGACTCAAGAAGCCCTCCTGAAGCTCGAGGACAGAA 

CCTCTAAACTCGAGGAGAAGATGGCAGAGCTCGCGGAAGCGCA spacer length: 43 repeater length: 40
3777   1710507 CGCAAGACTCAAGAAGCCCTCCTGAAGCTCGAGGACAGAA 

CCTCTAAACTCGAGGAGAAGATGGCAGAGCTTGTTGAGTCCCAACGCAGAATGCAGGAGGCATTCCTCAAGCTCGAGGACAGAACC
TCTAAACTCGAGGAGAAGATGGCAGAGCTCGCGGAAGCGCA spacer length: 127 repeater length: 40

3778   1710675 CGCAAGACTCAAGAAGCCCTCCTGAAGCTCGAGGACAGAA 
TCTTGATATGTTGAGTCTTTCCGTTAATCCTCTATAGAGTTGAAAGGTAGGTGTGAAAATCACTATAGTCATCATACAGCCTCATG
TTAATCTTCTATAGAGTTGAAAGTGCTTTGTACGTAAAATG

3779   
3780   
3781   GCA_000017165.1_ASM1716v1_genomic.fna(findCrispr):
3782   START       REPEAT                           

SPACER                                             
3783   crispr 1
3784   1331128 TAAATCCTGACGGAACAGAAAAATGGA 

GATTTAAAACGGGAAAGTCGATTTATTCAACTCCAGTTGTATATAACGATGGTACAATCTATTTTGGTTCAAATGACGAACATTTA
TATGCC spacer length: 92 repeater length: 27

3785   1331248 TAAATCCTGACGGAACAGAAAAATGGA 
GATTTAAAACAAATGACTCCGTAGTGTCCCAAGTTACTATTGGAAAAGATGGTACAATCTATTTTGGTTCAGATAAGGTTTATGCA
 spacer length: 86 repeater length: 27

3786   1331362 TAAATCCTGACGGAACAGAAAAATGGA 
ACTTTTATGCGGGGTACTGGGTAGTTTCAAAACCTGCTATTTCAAATGATGAATCAATATATGTAACATCTCTTGATGGTAATTTA
TATGCC spacer length: 92 repeater length: 27

3787   1331482 TAAATCCTGACGGAACAGAAAAATGGA 
GAGGCCTTTCAACCTACGTGTAAAGTACCCATATTCAAATAATTAATAATTCACTAAAAAATGCATTTTAAGATCTAACTATCGTT
TAGGAA

3788   
3789   
3790   crispr 2
3791   127424 ATACGAAACGTTGATCCATCAAAACAAGGATTGAGAC CATTTGTAGCATAACAGACGTATTGATTACCTCTAT 

spacer length: 36 repeater length: 37
3792   127498 ATACGAAACGTTGATCCATCAAAACAAGGATTGAGAC TCTTTGAATATACCATCTGATGAGTCAGCTAAGAT 

spacer length: 35 repeater length: 37



3793   127571 ATACGAAACGTTGATCCATCAAAACAAGGATTGAGAC AAAAAGCGAATTGAATCTTCTCCCGCAATTGGAAA
3794   
3795   
3796   crispr 3
3797   262821 GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC CCAATGAAGCAAGTACTAATGAGTCGTATTATACA 

spacer length: 35 repeater length: 37
3798   262894 GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC CTATCTAATATCCTATTATGTAATGGCTCGCACTCG 

spacer length: 36 repeater length: 37
3799   262968 GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC CAGAATCGTAAGTACCTAAATTTATAGTTCCATC 

spacer length: 34 repeater length: 37
3800   263040 GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC TGTTACGCCGTTTGCGGTTCCAAAATCAGATATT 

spacer length: 34 repeater length: 37
3801   263112 GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC TTCTATAGGTGTTCGTTGAAAGTTCCGTAATGTCT 

spacer length: 35 repeater length: 37
3802   263185 GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC TGTCTTTTTTTCCTTGTTTCAACTGAAAGAGATA 

spacer length: 34 repeater length: 37
3803   263257 GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC TACAATTCAGAGAACTGGTGCTTCGGGTAAGATAC 

spacer length: 35 repeater length: 37
3804   263330 GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC CTGGCCAGGCTTATGCTATGCATATGGAGAATATCCGAA 

spacer length: 39 repeater length: 37
3805   263407 GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC TCCGACGATACCGGAAAAATCCAATGTATCGGCT 

spacer length: 34 repeater length: 37
3806   263479 GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC CTGGAAAACACCTACTGTTAATCCTGCAAGTATGAA 

spacer length: 36 repeater length: 37
3807   263553 GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC TTCATTGTCAACTACTTCTGCGATTCCCAAATCA 

spacer length: 34 repeater length: 37
3808   263625 GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC TTTATTCTACCCCAACTATTACTATAACTAGCAGA 

spacer length: 35 repeater length: 37
3809   263698 GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC TACGTGATGTAGTACGTGTCTGCTGCAGCGATGAATA 

spacer length: 37 repeater length: 37
3810   263773 GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC TTGTTGATGCAATTCCTGCCATTGACGTTCCG spacer 

length: 32 repeater length: 37
3811   263843 GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC CTGCTCCAAGCATGATTACTGCTACTGCGATGATTG 

spacer length: 36 repeater length: 37
3812   263917 GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC GTTTCTATGTGTTGGGTTGTGCCATTGTTGTAAT 

spacer length: 34 repeater length: 37
3813   263989 GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC ACCGATAATGTTTTGTACTCCTTCAACATTTTCTCTAT 

spacer length: 38 repeater length: 37
3814   264065 GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC TCCAGAATTGATAAACGGTATACATTAAAAACCATT 

spacer length: 36 repeater length: 37
3815   264139 GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC TCAATTCTTTGTCAAGATGAAATTAAAAGATTATTATA 

spacer length: 38 repeater length: 37
3816   264215 GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC TATAGTTCTATTTTTAACACACTTTAAAAAGTGTG 

spacer length: 35 repeater length: 37
3817   264288 GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC TTGGAACCGGATTTTATAAATTATATGATATT spacer 

length: 32 repeater length: 37
3818   264358 GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC AGTTTCATCCATCTCTTTTTGGTATATTTTCATAATTA 

spacer length: 38 repeater length: 37
3819   264434 GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC GTTCGATATGAGGGGAACCAATCTCAAGTGTGGGATG 

spacer length: 37 repeater length: 37
3820   264509 GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC TCTTAAAAGATAAAGGATATGATAAAAGGGATGAT 

spacer length: 35 repeater length: 37
3821   264582 GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC AATCAGTAAATCAGTATCGAATATTAAGGGTTTT 

spacer length: 34 repeater length: 37
3822   264654 GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC TTTGTAGTTGCTATACTATCCCTCTGTTTTATTT 

spacer length: 34 repeater length: 37
3823   264726 GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC TCTGTCAATGTTTCTACTTCCGCTTTAAAATCAAT 

spacer length: 35 repeater length: 37
3824   264799 GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC CATAAATTAATTTCTTCATTGGTTAGAATGCCCTCG 

spacer length: 36 repeater length: 37
3825   264873 GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC CAGTGAAAATCCATATGAATTGGCACAGTACTTCA 

spacer length: 35 repeater length: 37
3826   264946 GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC TACTCCTTCAACATTCTCTCGATATAAGTCATCTT 

spacer length: 35 repeater length: 37
3827   265019 GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC GATACAGTCTTCACACATTGCACCACTTTCAAGTGTTG 

spacer length: 38 repeater length: 37
3828   265095 GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC ACCACTCCAAAAAAGATAATGATTATTTGATAATTA 

spacer length: 36 repeater length: 37
3829   265169 GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC AAATATCACATAGGAATAATTTTACCTCCGTAGCGA 

spacer length: 36 repeater length: 37
3830   265243 GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC AGACGAAAGATCAGTTATTCAACTGATTTTCCACGCA 



spacer length: 37 repeater length: 37
3831   265318 GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC CCTTCATGTTTTTCCATTTCTTTTATTGTGAAG 

spacer length: 33 repeater length: 37
3832   265389 GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC TGAATCAACGTATCCTGTATCAATTTTGAGTTTA 

spacer length: 34 repeater length: 37
3833   265461 GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC AGTTAATTGCTGTAATTTAAACGAGTTTTTCCTTG 

spacer length: 35 repeater length: 37
3834   265534 GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC AAGAATAATGCAATGGCAAACATCACAGATGAGAAA 

spacer length: 36 repeater length: 37
3835   265608 GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC ATCGAATAGTAGTTTTTTTCCGAAGTACTCACTTG 

spacer length: 35 repeater length: 37
3836   265681 GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC AGTTCAAAAAGCAATGGCAAGAAAGAATTACAAAGCG 

spacer length: 37 repeater length: 37
3837   265756 GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC TCAGACAAACTATGCCTTAACTGTCTTTTTCAGACA 

spacer length: 36 repeater length: 37
3838   265830 GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC CTGAACTTCTAGTTCTTGAAAATCTACATATTCGG 

spacer length: 35 repeater length: 37
3839   265903 GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC TTATCGGTTCAAAGTGTAACTGTTGAAGCAGGAT 

spacer length: 34 repeater length: 37
3840   265975 GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC ATGCCCCTTCAGTAATCTCGAATGCAAATCTTTCGACA 

spacer length: 38 repeater length: 37
3841   266051 GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC ATTTGGCCGTACTCAGTATATATAATATCTGAGTCG 

spacer length: 36 repeater length: 37
3842   266125 GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC CTATTTATGCAAAATAAAGATAAAAAGTTTAAAGCCA 

spacer length: 37 repeater length: 37
3843   266200 GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC TTTTCATGTTGATCCCTCAATTAAAGTTTTCTTTA 

spacer length: 35 repeater length: 37
3844   266273 GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC CTTAAAAGATAAAGGATATGATAAAAGGGACTAC 

spacer length: 34 repeater length: 37
3845   266345 GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC TACTATTTAGTATCCCTTAAAAAACTAGTATCATATGAC 

spacer length: 39 repeater length: 37
3846   266422 GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC AAATATTACAGAAGCTCAGCACATAGAATCCATA 

spacer length: 34 repeater length: 37
3847   266494 GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC TACCAAGATATTATTTGCACAGTAGGTAACCGGAAA 

spacer length: 36 repeater length: 37
3848   266568 GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC TCTATATCTTTTGCTAAAATATTAATTTGATATGCT 

spacer length: 36 repeater length: 37
3849   266642 GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC AACAAACCTAGAGGGTGCAGACCTTAGGGGGGCTGAC 

spacer length: 37 repeater length: 37
3850   266717 GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC TATTTTACAATTTATAATATGTGAATATTACTAT 

spacer length: 34 repeater length: 37
3851   266789 GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC TTTTTCACAATTTAGCAATATTTATTAAAGTTTTCT 

spacer length: 36 repeater length: 37
3852   266863 GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC AGAAGAGGAGCTAGAGATGGTGACTCAACCGTTATTC 

spacer length: 37 repeater length: 37
3853   266938 GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC TTTACTTATTATTGATTGAAAGGGGGCGATAATGA 

spacer length: 35 repeater length: 37
3854   267011 GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC CCTATTTTAATTGTAGTTAAAAAATCAATTAAAA 

spacer length: 34 repeater length: 37
3855   267083 GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC AGATGTGGAAATGGTAGAAATTATTGAAGAAGAAG 

spacer length: 35 repeater length: 37
3856   267156 GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC CCAACTCGGCTGTTGCTTACTATGGGAAAAAAGTT 

spacer length: 35 repeater length: 37
3857   267229 GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC ACGATAACGAGACTGTTGAAGTAGACCCAACTCTT 

spacer length: 35 repeater length: 37
3858   267302 GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC CTTTGTTCGATTGTTACAGGTCCATAGTTTTTTTT 

spacer length: 35 repeater length: 37
3859   267375 GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC AATTATTCACACGACATAATAGACCAATAATTTG 

spacer length: 34 repeater length: 37
3860   267447 GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC CTCAGATTTTTCAAATTTTTTCGAGGTATGGTATTAT 

spacer length: 37 repeater length: 37
3861   267522 GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC AATCGATTATTCAGAACTAATACGTTCTCTATAT 

spacer length: 34 repeater length: 37
3862   267594 GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC TCGTTGTTTGTGAGTTCTTGCATAATATAACACCT 

spacer length: 35 repeater length: 37
3863   267667 GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC TTTTGAATATGGTAAAAACATGTCTTAATTATGATGAT 

spacer length: 38 repeater length: 37
3864   267743 GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC AAGATCACCGGGTCGGGACCCAGATTTATCTTA 

spacer length: 33 repeater length: 37
3865   267814 GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC ATTTAACAAAAATAGTGAGAACATGAACGATATTG 

spacer length: 35 repeater length: 37



3866   267887 GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC TGATTCTAATTCACCATTATGTAAGCTACCGGATT 
spacer length: 35 repeater length: 37

3867   267960 GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC TCCAATTCCTGAAGGTCATGATCTGGATCAGGACTTG 
spacer length: 37 repeater length: 37

3868   268035 GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC TAGATCACTATGCTGGAAAAAAAGCAACTGAAATAA 
spacer length: 36 repeater length: 37

3869   268109 GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC TTGAAAAAATACTTACTGAATTGTCGATTAATGGTGAAA 
spacer length: 39 repeater length: 37

3870   268186 GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC ACTGTAAGGAATTCTGATAAATTTATTCATTCCAGC 
spacer length: 36 repeater length: 37

3871   268260 GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC ATCACTAATCTCGTCGACAACCACACATTTTAAGT 
spacer length: 35 repeater length: 37

3872   268333 GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC 
ATTGACTCTTTTAATTTGATTTCAGGTGCTAAGTCAATAC spacer length: 40 repeater length: 37

3873   268411 GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC TTCTATTATTGTTTTTTCGTCGTTAGGATTTCGTC 
spacer length: 35 repeater length: 37

3874   268484 GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC CCAAAATGTTTTTTTACGATATCTCTAATTG spacer 
length: 31 repeater length: 37

3875   268553 GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC CGCTTTTAATTTATATGGTGAAAACAATTTTAAAT 
spacer length: 35 repeater length: 37

3876   268626 GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC ATTATTTTATAATAATATATTATCTATTATACT 
spacer length: 33 repeater length: 37

3877   268697 GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC AAAAACAATTCGATAAAATACATTATGAAATAATAA 
spacer length: 36 repeater length: 37

3878   268771 GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC TACTAAAAGATAAAGGATATGATAAAAGGGATTAC 
spacer length: 35 repeater length: 37

3879   268844 GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC ATCACTTTTTTATTATTTCTATTTTCGATAGAATAT 
spacer length: 36 repeater length: 37

3880   268918 GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC TACTACAAAGGATAGAAGACTATTATATAATTGA 
spacer length: 34 repeater length: 37

3881   268990 GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC AGTGAGAATACATAAAAACAATCAAAAAGAAGGG 
spacer length: 34 repeater length: 37

3882   269062 GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC TTCATTGTCAACTACTTCTGCGATTCCCAAATCA 
spacer length: 34 repeater length: 37

3883   269134 GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC TTTATTCTACCCCAACTATTACTATAACTAGCAGA 
spacer length: 35 repeater length: 37

3884   269207 GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC AGTGAGAATACATAAAAACAATCAAAAAGAAGGG 
spacer length: 34 repeater length: 37

3885   269279 GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC TTGTTGATGCAATTCCTGCCATTGACGTTCCG spacer 
length: 32 repeater length: 37

3886   269349 GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC CTGCTCCAAGCATGATTACTGCTACTGCGATGATTG 
spacer length: 36 repeater length: 37

3887   269423 GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC GTTGTATGTGATGCCTTCCCCTCCCGACTGAACG 
spacer length: 34 repeater length: 37

3888   269495 GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC CGATATATAATATTATATTATAATATCGGGTCAAA 
spacer length: 35 repeater length: 37

3889   269568 GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC TATCCTGTCTTTGTATTTCATTTGTTGAATTAATA 
spacer length: 35 repeater length: 37

3890   269641 GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC TTTCAATTTTTGCATTTTCTTCAAGATAGTTAAT 
spacer length: 34 repeater length: 37

3891   269713 GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC ATTACTTACTATATATAGTTATCTACACTAAGT 
spacer length: 33 repeater length: 37

3892   269784 GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC GGCCGAAAAATTTAACTTTTAATAACTGCATATC 
spacer length: 34 repeater length: 37

3893   269856 GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC GAAACGATTGGAGTTAATATGTAAGATTTTGAGTA 
spacer length: 35 repeater length: 37

3894   269929 GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC ACAGGTAATCAAAAGTAATTTGGGGGCAACTGCGTTATA 
spacer length: 39 repeater length: 37

3895   270006 GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC GACTATTTTTTTATAAAAGCATAACTATATATATG 
spacer length: 35 repeater length: 37

3896   270079 GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC ACCTACGTGTAAAGTACCCATATTCAAATAATTAA
3897   
3898   
3899   crispr 4
3900   331827 TTTCAAAATAACGAACTAACTAATGTAGTAATTCCTAATT 

CAGTAACGGCTATTGGAAAAAGTGCATTTGAAAATAATAAGTTAATCAATTTAATTATTCCAGATTCAGTAGTAATCATTGGCGAA
AGTGCATTTAAAGATAATAAATTAACTAATGTAGTAATTCCAAATTCCGTAACAAATATTGGATGGGGTGC spacer 
length: 157 repeater length: 40

3901   332025 TTTCAAAATAACGAACTAACTAATGTAGTAATTCCTAATT 
CCGTAACAAATATTGGCTGGAGCACATTTGAAAATAATAAGTTAATCAATTTAATTATTCCAGATTCAGTAAAAAGTATTGGAGAA
CATGC spacer length: 91 repeater length: 40



3902   332157 TTTCAAAATAACGAACTAACTAATGTAGTAATTCCTAATT 
AGCGAATTGAATCTTCTCCCGCAATTGGAAAAGATGGTACAATCTATTTTGGTTCATATGATGGTAATTTATATGCCATAAATCCT
GACGG

3903   
3904   
3905   GCA_000017185.1_ASM1718v1_genomic.fna(findCrispr):
3906   START       REPEAT                           

SPACER                                             
3907   crispr 1
3908   87006 ATAACCATAAATGGAAATGCAGG CTCATGGACTGGAATGGAAATGAAAGGAGGAAG spacer length: 33 

repeater length: 23
3909   87063 ATAACCATAAATGGAAATGCAGG AGACTATATTGGCTGTGCATATAGGGGTAGCTGGGAAGGAATGACTGGCGGAAC 

spacer length: 54 repeater length: 23
3910   87141 ATAACCATAAATGGAAATGCAGG GGATGGAAACTGTATATGTATCCTTGGAGCTCCGAGAAATCAGTTTAATCATAA
3911   
3912   
3913   crispr 2
3914   1121775 GTCTAAAAGACACATCCATTAAAACAAGGATGGAAAC TTTCCATTGTGGTAGCTTCATAATTACAGTT spacer 

length: 31 repeater length: 37
3915   1121844 GTCTAAAAGACACATCCATTAAAACAAGGATGGAAAC TAATTATTTCGCATGATGTTGCAGAGCATTGAATA 

spacer length: 35 repeater length: 37
3916   1121917 GTCTAAAAGACACATCCATTAAAACAAGGATGGAAAC GACATAATATCTCACCAATTTGGTAGTTGTGGC 

spacer length: 33 repeater length: 37
3917   1121988 GTCTAAAAGACACATCCATTAAAACAAGGATGGAAAC TTGGAGTTAGCCCTTGCAGGAGTTGGAAAGG spacer 

length: 31 repeater length: 37
3918   1122057 GTCTAAAAGACACATCCATTAAAACAAGGATGGAAAC TTTCCCTTATATCTCATTAATAATTTTACGGCGTAG 

spacer length: 36 repeater length: 37
3919   1122131 GTCTAAAAGACACATCCATTAAAACAAGGATGGAAAC TGCATATATAAATTCAAATATGTCGATATTACAAA 

spacer length: 35 repeater length: 37
3920   1122204 GTCTAAAAGACACATCCATTAAAACAAGGATGGAAAC GGACAGTAAAAACATTATCAGACTATACGGAGGTAA 

spacer length: 36 repeater length: 37
3921   1122278 GTCTAAAAGACACATCCATTAAAACAAGGATGGAAAC TTGTTGTTATGTCGGTGTCTGTTAAATCAAATTTCA 

spacer length: 36 repeater length: 37
3922   1122352 GTCTAAAAGACACATCCATTAAAACAAGGATGGAAAC TTTTGGAGCCATTCATAATTTTGATTAATTCCA 

spacer length: 33 repeater length: 37
3923   1122423 GTCTAAAAGACACATCCATTAAAACAAGGATGGAAAC TGCATATATAAATTCAAATATGTCGATATTACAAA 

spacer length: 35 repeater length: 37
3924   1122496 GTCTAAAAGACACATCCATTAAAACAAGGATGGAAAC GGACAGTAAAAACATTATCAGACTATACGGAGGTAA 

spacer length: 36 repeater length: 37
3925   1122570 GTCTAAAAGACACATCCATTAAAACAAGGATGGAAAC TTGTTGTTATGTCGGTGTCTGTTAAATCAAATTTCA 

spacer length: 36 repeater length: 37
3926   1122644 GTCTAAAAGACACATCCATTAAAACAAGGATGGAAAC TTTTGGAGCCATTCATAATTTTGATTAATTCCA 

spacer length: 33 repeater length: 37
3927   1122715 GTCTAAAAGACACATCCATTAAAACAAGGATGGAAAC GATCTGATGGAATCATTGAAATTATTGCAAATC 

spacer length: 33 repeater length: 37
3928   1122786 GTCTAAAAGACACATCCATTAAAACAAGGATGGAAAC ATATTTTTGATATTGTTTTCATATTTTGCCTC 

spacer length: 32 repeater length: 37
3929   1122856 GTCTAAAAGACACATCCATTAAAACAAGGATGGAAAC ATATTTTTGATATTGTTTTCATATTTTGCCTC 

spacer length: 32 repeater length: 37
3930   1122926 GTCTAAAAGACACATCCATTAAAACAAGGATGGAAAC TTGTGGCGTTATTATCTCTATTGTGCAGGTCA 

spacer length: 32 repeater length: 37
3931   1122996 GTCTAAAAGACACATCCATTAAAACAAGGATGGAAAC ATGTATCCTTGGAGCTCCGAGAAATCAGTTTA
3932   
3933   
3934   crispr 3
3935   791224 GGCTGATTTCCAGTGCTTTCTTATAATATTTAATGGCTTT 

ATCGTATTCTTCTTTTAACCGATGACATAAACTCAAATTGTTATATATGCTCCATTTCTTATCATCT spacer length: 
67 repeater length: 40

3936   791332 GGCTGATTTCCAGTGCTTTCTTATAATATTTAATGGCTTT 
ATCGTATTCTTCTTTTAACAGATGACATAAACTCAAATTGTTATATATGCTCCATTTCTTATCATCT spacer length: 
67 repeater length: 40

3937   791440 GGCTGATTTCCAGTGCTTTCTTATAATATTTAATGGCTTT 
TTAAAAGGGGGAACCATTACAATTAATGGTGATGTTGATGAGTTTTGTGGAATAAGACAAAACGGGG

3938   
3939   
3940   GCA_000017225.1_ASM1722v1_genomic.fna(findCrispr):
3941   START       REPEAT                           

SPACER                                             
3942   crispr 1
3943   1766460 CATTGATGGTATTTCCTGAAATT GTGCTATTATCCGCATACTTTTGGTATATTCCGCTTTCCGTT spacer 

length: 42 repeater length: 23



3944   1766526 CATTGATGGTATTTCCTGAAATT GTGTTGTTATTTGAAAATTTAACAGAGACCCCGTAATTCCCG spacer 
length: 42 repeater length: 23

3945   1766592 CATTGATGGTATTTCCTGAAATT GGAATTTTCAAACGGGAAGCTGGATAATAGCTACTCCAACAA
3946   
3947   
3948   crispr 2
3949   1262711 TCTATGCAATAAACCCCGACGGAACTGAAAAGTGG 

AAATTTGGTACAAAAAAAGCAATAGCATCCGACTTTACGATTTTTGAAGACGTACTTTATGTAACGTCCCTCGATGGTTAT 
spacer length: 81 repeater length: 35

3950   1262828 TCTATGCAATAAACCCCGACGGAACTGAAAAGTGG 
CGTTTTAAAACCAATAGGGCAATATATGCAACACCCATAGTTTCAGAAGATGGAACAATTTATGTTGGATCAAATGACAATTAT 
spacer length: 84 repeater length: 35

3951   1262948 TCTATGCAATAAACCCCGACGGAACTGAAAAGTGG 
CGTTTTAAAACTAATGATACAATAACTTCTGCAGTATCCATTGGTAAAGATGGAACAATTTATTTTGGTTCAGATAAG 
spacer length: 78 repeater length: 35

3952   1263062 TCTATGCAATAAACCCCGACGGAACTGAAAAGTGG 
AAATTTTATGCTGGATACTGGATTGTTACAAGGCCTGCAATTTCAGAAGATGGAACGATCTATGTAACGTCCCTCGATGGTTAT 
spacer length: 84 repeater length: 35

3953   1263182 TCTATGCAATAAACCCCGACGGAACTGAAAAGTGG 
CTCTCCCAATATTAGTCACAGAATCTGGAATAACCAAACTCTTCAACTGATTATGTGAAAAAGCCCCTTCTCCAATACTGGTTA

3954   
3955   
3956   crispr 3
3957   1625525 GTTACCGAGTTAGGAATAACCAAACTCTTCAACTGGTTGT 

TCGAGAAAGCACCTCTCCCAATATTAGTCACAGAATCTGGAATAACCAAACTCTTCAACTGATTATTTGAAAAAGCACCTCTCCCA
ATACT spacer length: 91 repeater length: 40

3958   1625657 GTTACCGAGTTAGGAATAACCAAACTCTTCAACTGGTTGT 
TCGAAAAACTTCCGTCACGTATGTTAATTACGGAATCTGGAATAACCACATTTGATAACACGTTGTATAAAAAAGCCCCTTCTCCA
ATACT spacer length: 91 repeater length: 40

3959   1625789 GTTACCGAGTTAGGAATAACCAAACTCTTCAACTGGTTGT 
GCTGGATAATAGCTACTCCAACAATAGATAAAAACGGAACAATCTATTTTGGGACAAGAAATGGAAAATTCTACGCATTATTTAAT
TAATA

3960   
3961   
3962   GCA_000017625.1_ASM1762v1_genomic.fna(findCrispr):
3963   START       REPEAT                           

SPACER                                             
3964   crispr 1
3965   2066435 TCCGGAATCTTCAGCTCGTGAC ACACTCTTTAAAAAAAATCTTCAGCAGCTGAGTGACCGATT spacer 

length: 41 repeater length: 22
3966   2066499 TCCGGAATCTTCAGCTCGTGAC ACACTCTTTAAAAAAAATCCTCAGCTGCTGAGTGACCGATT spacer 

length: 41 repeater length: 22
3967   2066563 TCCGGAATCTTCAGCTCGTGAC 

CCACTCTTTAAAAAAAATCCTCAGCAGCTGATTGACCAATTTTCCGGAATCTTCAGTTCGTGATCCACTCTTTAAAAAAAATCATC
AGCAGCTGAGTGACCGATT spacer length: 105 repeater length: 22

3968   2066691 TCCGGAATCTTCAGCTCGTGAC 
CTGCTGAGTGACCGATTTTCCGGAATCTTCAGCTCATGACACACTCTTTAAAAAAAATCATCAGCCGCTAAGTGACCGATTTTCCG
GAATCTTCAGCTCATGACA

3969   
3970   
3971   crispr 2
3972   602501 GGAGTAGCCGTAGCCGTGGTAGT TACTGCAGTAGTGGCGGTTGTAGT spacer length: 24 repeater 

length: 23
3973   602549 GGAGTAGCCGTAGCCGTGGTAGT TACTATAGTCGTGGCAGTCGTAGT spacer length: 24 repeater 

length: 23
3974   602597 GGAGTAGCCGTAGCCGTGGTAGT CGGCTGTAGTTGTAGTAGTAGCGG
3975   
3976   
3977   crispr 3
3978   408599 CATCATCATCATGCAGTCGCACATGGACTTCATCATGG 

GTGCCATCATCTGCATCATGCCCATGGTTGCCATCTCCATGAACTGGTTCATGCACGTGG spacer length: 60 
repeater length: 38

3979   408698 CATCATCATCATGCAGTCGCACATGGACTTCATCATGG AGGAGTCCATGCTCTTTGGTTCCATGCACTCTG 
spacer length: 33 repeater length: 38

3980   408770 CATCATCATCATGCAGTCGCACATGGACTTCATCATGG TTTGCTTCCATGCACGTGGACATCATCATCATG
3981   
3982   
3983   GCA_000017945.1_ASM1794v1_genomic.fna(findCrispr):
3984   START       REPEAT                           

SPACER                                             
3985   crispr 1



3986   89078 CTTT CTATCCTCTCTTGAGACTCCACGCTGTACCAATACTGGGGCGCGTTGTGTGTGCCACACGAAC spacer 
length: 63 repeater length: 4

3987   89146 CTTT CTATCCTCTCTTGAGACTCCACTCTGCACCTCCCTCACGTCCTCGTAGACGTGGTCG spacer length: 
57 repeater length: 4

3988   89208 CTTT CTATCCTCTCTTGAGACTCCACAAAAAGGTATTCGCGATGAGCGTGGGAGCCGAGATCA spacer 
length: 59 repeater length: 4

3989   89272 CTTT AAAGAGAACTGCAAGATGTCGTCACAGTGAAATACATACACCTTCTGCAAATCTGATTA
3990   
3991   
3992   crispr 2
3993   413947 ACTTTCCATTCTCTCTTGAGACT CCACAGCTTCTCGACGTTGACGAAGTTCAGTATCGCGCG spacer 

length: 39 repeater length: 23
3994   414010 ACTTTCCATTCTCTCTTGAGACT CCACCGCATGCGGAGGAGGAGTGGTCATAAGAAGCGAAGATGGT spacer 

length: 44 repeater length: 23
3995   414078 ACTTTCCATTCTCTCTTGAGACT TCACGCCTTCGATGTTAAACTTCCATTCCCTTTGATGA spacer length: 

38 repeater length: 23
3996   414140 ACTTTCCATTCTCTCTTGAGACT 

TCACTGAAGGGGGTTCTCGGGTTAGCTGAACTCTTGATATCGTACTCTTTCCATTCTCTCTTGAGACTTCACATGGAAAGATAATA
CTGAGACCGACATGGGATTTCTGGTGT spacer length: 113 repeater length: 23

3997   414277 ACTTTCCATTCTCTCTTGAGACT 
TCACCGAAGCCTTCCATATAAAGCCCCAAGGTCTTTCCCTTAAAAGAATTGCGTTCTACCCCGAGTTCACAATTCCTCTGATTTTT
CCCTTTATTCGAGAAATTTTTCCTCTG

3998   
3999   
4000   crispr 3
4001   955714 TTAA ACGAAAGAGAACTGCAAGACTTGGTTGACGACCTCGTCGAGCTTGTCGTACGCTTGG spacer length: 

57 repeater length: 4
4002   955776 TTAA ACGAAAGAGAACTGCAAGATGTCGTCACAGTGAAATACATACACCTTCTGCAAATCTG spacer 

length: 58 repeater length: 4
4003   955839 TTAA ACGAAAGAGAACTGCAAGATGTCGTCACAGTGAAATACATACACCTTCTGCAAATCTG spacer 

length: 58 repeater length: 4
4004   955902 TTAA TCTCTTGAGACTCCACGGTTCTACAAGCGAGAGACTCACCTGGTACTACATTACCTTG
4005   
4006   
4007   crispr 4
4008   414079 CTTTCCATTCTCTCTTGAGACTTCAC GCCTTCGATGTTAAACTTCCATTCCCTTTGATGAC spacer length: 

35 repeater length: 26
4009   414141 CTTTCCATTCTCTCTTGAGACTTCAC TGAAGGGGGTTCTCGGGTTAGCTGAACTCTTGATATCGTAC spacer 

length: 41 repeater length: 26
4010   414209 CTTTCCATTCTCTCTTGAGACTTCAC ATGGAAAGATAATACTGAGACCGACATGGGATTTCTGGTGTT spacer 

length: 42 repeater length: 26
4011   414278 CTTTCCATTCTCTCTTGAGACTTCAC CTTCCATATAAAGCCCCAAGGTCTTTCCCTTAAAAGAATTGC
4012   
4013   
4014   crispr 5
4015   1010012 CTTTCTATCCTCTTTTGAGACTTCAC AGGAAGTGGCGAACGAGGAGGAGGCCAAGAGACTGTGTG spacer 

length: 39 repeater length: 26
4016   1010078 CTTTCTATCCTCTTTTGAGACTTCAC TTGTGAACCCCGTTCTGGTGGTACAGGCCGAGAGCGAGG spacer 

length: 39 repeater length: 26
4017   1010144 CTTTCTATCCTCTTTTGAGACTTCAC 

AACTTACGAACGGTGACTTAGGTACAACAGGAAGTCTAAGTCTACTTTCTATCCTCTTTTGAGAGTTCACAACACCACGAAGAAGT
TATTGCGTAAAAAACATTACCGAAA spacer length: 111 repeater length: 26

4018   1010282 CTTTCTATCCTCTTTTGAGACTTCAC 
CTTCCATATAAAGCCCCAAGGTCTTTCCCTTAAAAGAATTGCGTTCTACCCCGAGTTCACAATTCCTCTGATTTTTCCCTTTATTC
GAGAAATTTTTCCTCTGCCCTTCCC

4019   
4020   
4021   GCA_000018305.1_ASM1830v1_genomic.fna(findCrispr):
4022   START       REPEAT                           

SPACER                                             
4023   crispr 1
4024   1258735 TCCCAAAA GGGATTAGAAAGTATGGAACACATGTATAGATAGAGACCTAGAAACCTACACGAGTTGAAA 

spacer length: 61 repeater length: 8
4025   1258805 TCCCAAAA GGGATTAGAAAGTATCCGTTTAGTGTTCCCCTTGCTTCCACGTGGAGGATTCGAAA spacer 

length: 56 repeater length: 8
4026   1258870 TCCCAAAA GGGATTAGAAAGTTCCCACTTCCTTAATGTACTCATAATTTTTTAATTATTTTTTGAAA spacer 

length: 59 repeater length: 8
4027   1258938 TCCCAAAA GGGATTAGAAAGTTCTAAATAATTTAATGAATCCTGACACAAGTGACTTAATGATTCCTGAAA 

spacer length: 63 repeater length: 8
4028   1259010 TCCCAAAA GGGATTAGAAAGTCAAAATTGAGCGCACTAAAGATGGCGGTAGGTAATTAAGGAAA spacer 

length: 56 repeater length: 8



4029   1259075 TCCCAAAA GGGATTAGAAAGCAATATTATCATGGTTTATGCATAAAGTTACAGGTTCTAGAAA spacer 
length: 55 repeater length: 8

4030   1259139 TCCCAAAA GGGATTAGAAAGGTAATTATATATATCACTTAACGTTACTTCGTTAAACGCGTAGGAAA spacer 
length: 59 repeater length: 8

4031   1259207 TCCCAAAA AAAAGGGATTAGAAAGCTGATGTATCCATATTTCTGCAGAATAGAGTCCGGTATTTGAA
4032   
4033   
4034   crispr 2
4035   1588905 GAAAATCCCAAGAGGGATTAGAAAG TTTACAAAATCCTCAAATCCCTCAAATTTTTCCATAGGGAATCAA 

spacer length: 45 repeater length: 25
4036   1588976 GAAAATCCCAAGAGGGATTAGAAAG TAATTACAGCTGTGAACTCAGGAAACATAAAATATATATCAC spacer 

length: 42 repeater length: 25
4037   1589044 GAAAATCCCAAGAGGGATTAGAAAG GCTTATGATGATTGCCGTTGATGGTAAGACATAATTAATCAC spacer 

length: 42 repeater length: 25
4038   1589112 GAAAATCCCAAGAGGGATTAGAAAG TTATCACTACTCCAATGCAATGAACCCAGCAAGTCTTCATACTCA 

spacer length: 45 repeater length: 25
4039   1589183 GAAAATCCCAAGAGGGATTAGAAAG TAACTTATGCTAGGTATTTCAATTACCCAATGGTCATGCCTATGT
4040   
4041   
4042   crispr 3
4043   232508 CTTTCTAATCCCTTTTGGGATTTTCTT 

TCTCTCTCTTTCACACTACGTACATGGATACAGATATATCTTTCTAATCCCTTTTGGGATTTTCTAGTGACACGAAGTTCACTGTA
TTCGACATTAAGGTAGACTAT spacer length: 107 repeater length: 27

4044   232643 CTTTCTAATCCCTTTTGGGATTTTCTT 
GTTTGGTTGAGAATCTGCTCAATAGCGGAGTAAGCCGATCTTTCTAATCCCTTTTGGGATTTTCATGAAAAATTCATGTTAAATTA
ATTAGAAAAATCATGATTTTC spacer length: 107 repeater length: 27

4045   232778 CTTTCTAATCCCTTTTGGGATTTTCTT 
TGTATCCATATTTCTGCAGAATAGAGTCCGGTATTTGAAAATCCCAAAAGGGATTAGAAAGTTTCCTTGATTATTGACTTGACTAC
TTTCTCTGTTTCCCCGAAAAT

4046   
4047   
4048   GCA_000018365.1_ASM1836v1_genomic.fna(findCrispr):
4049   START       REPEAT                           

SPACER                                             
4050   crispr 1
4051   994525 TTTCAATTCTCTTAGAGTCTTATT GCAACCTGTGGGTGGTTCCACCAGAGCTTTGCAACGATTA spacer 

length: 40 repeater length: 24
4052   994590 TTTCAATTCTCTTAGAGTCTTATT GCAACCCTTGAAATCCCGATAAGCGGGAGCTACGAGTTTC spacer 

length: 40 repeater length: 24
4053   994655 TTTCAATTCTCTTAGAGTCTTATT GCAACTTCTTGCCACGGTCGCCTACATCACAAGCTACGATGA spacer 

length: 42 repeater length: 24
4054   994722 TTTCAATTCTCTTAGAGTCTTATT GCAACGCTCAACATGGACGATGACATCATAGACAGGGTTGCAG spacer 

length: 43 repeater length: 24
4055   994790 TTTCAATTCTCTTAGAGTCTTATT 

GTAGAGTCTTATTGCAACACCGATGTTGTCAGCCTGTCGTTTTCATACACTTATAAA spacer length: 57 repeater 
length: 24

4056   994872 TTTCAATTCTCTTAGAGTCTTATT GCAACTGCACTCCTTTATCGCGGCCCGGAACGTGCGGAGGAGG spacer 
length: 43 repeater length: 24

4057   994940 TTTCAATTCTCTTAGAGTCTTATT 
GCAACTCGCTTCGACGGTGGCTTTTGTCTCCGGATTCATCATCGTTTCAATTCTCTTATTGAGACGAAGTTGGCAACTCCAACACA
TGCGCCC spacer length: 93 repeater length: 24

4058   995058 TTTCAATTCTCTTAGAGTCTTATT GCAACCAGATCGCCTGCTGGGTCTGGCTCATCTGGCCGTGCTCG spacer 
length: 44 repeater length: 24

4059   995127 TTTCAATTCTCTTAGAGTCTTATT GCAACCCGGCATCAGGGCTGACACCTACTCAACGACCCTCTATG spacer 
length: 44 repeater length: 24

4060   995196 TTTCAATTCTCTTAGAGTCTTATT GCAACAGGAGGAAGATGGCAAGTATCATGTTTATGATAAGAA spacer 
length: 42 repeater length: 24

4061   995263 TTTCAATTCTCTTAGAGTCTTATT GCAACACGAATCTATCAACCGAGTCAATGGCCCGAGTTCTA spacer 
length: 41 repeater length: 24

4062   995329 TTTCAATTCTCTTAGAGTCTTATT GCAACCCATTGGCCCCTCTTCAAACAACGTCAAGGTAAAATT spacer 
length: 42 repeater length: 24

4063   995396 TTTCAATTCTCTTAGAGTCTTATT GCAACCGGCGAGCTCGACCTCATACGTCACGACCACACCCT spacer 
length: 41 repeater length: 24

4064   995462 TTTCAATTCTCTTAGAGTCTTATT ACAACCTACCTCAAGCAGTAGGAACGTGTTGTTCCCGTCCGT spacer 
length: 42 repeater length: 24

4065   995529 TTTCAATTCTCTTAGAGTCTTATT GCAACCTACTGCTATGATAAACTCCACTGCTCTTTTTAGATGG spacer 
length: 43 repeater length: 24

4066   995597 TTTCAATTCTCTTAGAGTCTTATT GCAACATAAAGGGCTCGGGGAGGGTATTCTCCGAGACCCTT spacer 
length: 41 repeater length: 24

4067   995663 TTTCAATTCTCTTAGAGTCTTATT GCAACTCTCCCACTCAATCTTATCGATTATCCTATCAATGT spacer 
length: 41 repeater length: 24



4068   995729 TTTCAATTCTCTTAGAGTCTTATT GCAACTTTGGGCGACTCTGTTTGCTTTTGCGTTCTGGTATCT spacer 
length: 42 repeater length: 24

4069   995796 TTTCAATTCTCTTAGAGTCTTATT GCAACATAAAACGGCGGTTTCGATTACTTGTGTCTTGTTCTCT spacer 
length: 43 repeater length: 24

4070   995864 TTTCAATTCTCTTAGAGTCTTATT GCAACTTCGCGTTTGCGACCTGTTCAGGGGTGATGTTGCCC spacer 
length: 41 repeater length: 24

4071   995930 TTTCAATTCTCTTAGAGTCTTATT GCAACTTGCCGTGCCGGTGAGGGCTGCTGATGTTCAATACTA spacer 
length: 42 repeater length: 24

4072   995997 TTTCAATTCTCTTAGAGTCTTATT GCAACGGCAGCTGAGACGGGCGAGAGCGTTGTGTTCACTGT spacer 
length: 41 repeater length: 24

4073   996063 TTTCAATTCTCTTAGAGTCTTATT GCAACAAGCCGAATCACTTTTGTATTGAGCCCATATTTTATGA spacer 
length: 43 repeater length: 24

4074   996131 TTTCAATTCTCTTAGAGTCTTATT GCAACTGGCACCCTGCCAAGACTGCTGCGGCAAAGCTCTGGTT spacer 
length: 43 repeater length: 24

4075   996199 TTTCAATTCTCTTAGAGTCTTATT GCAACAAACAGAGCAGAGACTCTAAAGAGATGGGTGGGAATTAGT spacer 
length: 45 repeater length: 24

4076   996269 TTTCAATTCTCTTAGAGTCTTATT GCAACAAAGAGATAAAGCGCGTCGTCCGTGACGGTATTGCCAA spacer 
length: 43 repeater length: 24

4077   996337 TTTCAATTCTCTTAGAGTCTTATT GCAACCTTGACTTCCTTCTCGATCTTGAGGCTGTCCTTCT spacer 
length: 40 repeater length: 24

4078   996402 TTTCAATTCTCTTAGAGTCTTATT GCAACCCACGTCGCCCTGGTAGTAAAAATAGACGCTGACGT spacer 
length: 41 repeater length: 24

4079   996468 TTTCAATTCTCTTAGAGTCTTATT GCAACATGCAGTAGTGCTTAAACCAGCTCTTGATCTTCTTT spacer 
length: 41 repeater length: 24

4080   996534 TTTCAATTCTCTTAGAGTCTTATT GCAACGGAGACTATGAAACCCTCGAAGCCGATGTAAACTGT spacer 
length: 41 repeater length: 24

4081   996600 TTTCAATTCTCTTAGAGTCTTATT GCAACATGAGCATCAGCCACGGCTCAGTGCCCCTGCTCAGGAA spacer 
length: 43 repeater length: 24

4082   996668 TTTCAATTCTCTTAGAGTCTTATT GCAACATGAAGGCTCAGGCCGACGCGATAAGCCCTGAGAACAC spacer 
length: 43 repeater length: 24

4083   996736 TTTCAATTCTCTTAGAGTCTTATT GCAACTTCAGAAACCTTGCAATACTTATGATAGTACTGAACCT spacer 
length: 43 repeater length: 24

4084   996804 TTTCAATTCTCTTAGAGTCTTATT GCAACTCGGAACGGCCTTGCGGTAGATGATGTAACCAACGAG spacer 
length: 42 repeater length: 24

4085   996871 TTTCAATTCTCTTAGAGTCTTATT GCAACCTGCATACAACTCGCAAGAGACCTCGTTGAATATGGC spacer 
length: 42 repeater length: 24

4086   996938 TTTCAATTCTCTTAGAGTCTTATT GCAACCTATGGTCTTGGCCTGGCCGCTGAGCTGAGAGAAAACGA spacer 
length: 44 repeater length: 24

4087   997007 TTTCAATTCTCTTAGAGTCTTATT GCAACCTGAGCGTCAGGTTTCCACTCCAGGCCAGCATGATTT spacer 
length: 42 repeater length: 24

4088   997074 TTTCAATTCTCTTAGAGTCTTATT GCAACTCGGCTTCATGAAGTTCTTTTTCGGCAACATCCTTCT spacer 
length: 42 repeater length: 24

4089   997141 TTTCAATTCTCTTAGAGTCTTATT GCAACCTCACCGTCAGGCGTGACCAAAATGTGGAGCTCGTT spacer 
length: 41 repeater length: 24

4090   997207 TTTCAATTCTCTTAGAGTCTTATT GCAACGGTTGCCATCCTGCTGAATATCGCCGGCCTCAATCCTT spacer 
length: 43 repeater length: 24

4091   997275 TTTCAATTCTCTTAGAGTCTTATT GCAACATAAGCGTCCTGACGGCCTTATCAATGAAGTTGATGTG spacer 
length: 43 repeater length: 24

4092   997343 TTTCAATTCTCTTAGAGTCTTATT GCAACGGTGTGGATCATGTGAATCTCGTCCTGGGTCAGGACGG spacer 
length: 43 repeater length: 24

4093   997411 TTTCAATTCTCTTAGAGTCTTATT GCAACAAATCAAAGCTGCCCGTGTGCTGTACTCCGACATACTC spacer 
length: 43 repeater length: 24

4094   997479 TTTCAATTCTCTTAGAGTCTTATT GCAACCAACGCTTGGCATTGCCATAGCTCTTGTACTAGCCAT spacer 
length: 42 repeater length: 24

4095   997546 TTTCAATTCTCTTAGAGTCTTATT GCAACCCCCCTGACAACGAAGAATGAGCCTGCAATGTTACCAA spacer 
length: 43 repeater length: 24

4096   997614 TTTCAATTCTCTTAGAGTCTTATT GCAACAGTTATTAGTTTGGCCAAGCGCATCTTCCAAAACTC spacer 
length: 41 repeater length: 24

4097   997680 TTTCAATTCTCTTAGAGTCTTATT GCAACCTCAATCAGAGGCTCTGGCTGAGTTTCCTCAAATTCA spacer 
length: 42 repeater length: 24

4098   997747 TTTCAATTCTCTTAGAGTCTTATT GCAACGTGAGGATGGCAAAAAGGAAAACCTCTAAGAAAATCAA spacer 
length: 43 repeater length: 24

4099   997815 TTTCAATTCTCTTAGAGTCTTATT GCAACTGGCAAAGTGCCGAGGGCTGAACTCCGCGAAGCGAC spacer 
length: 41 repeater length: 24

4100   997881 TTTCAATTCTCTTAGAGTCTTATT GCAACTCCCGTTCACGAGCTGTTGGCCGGCCTGCGCAATCTG spacer 
length: 42 repeater length: 24

4101   997948 TTTCAATTCTCTTAGAGTCTTATT CGATGAAGGCGGACTGCTCGGGGTTTTCGCGAGGTAGTTTCA
4102   
4103   
4104   crispr 2
4105   818816 GTTCCAGTAGGACAGAATTGTGTGGAAAG GCCCACGACTTTTTAGCGGCGACCGCCGCGAGTTCTTC spacer 



length: 38 repeater length: 29
4106   818884 GTTCCAGTAGGACAGAATTGTGTGGAAAG GAGGGGCCGGGCCTCAAAATCCCCCAAAGTCCCC spacer 

length: 34 repeater length: 29
4107   818948 GTTCCAGTAGGACAGAATTGTGTGGAAAG TGGCCCGAAACCCTTCCGGGAGAGTGAGGACCCTCG spacer 

length: 36 repeater length: 29
4108   819014 GTTCCAGTAGGACAGAATTGTGTGGAAAG TGTGGGTTTCACCGGCGAGGAATCCGAGAGAGAATGTA spacer 

length: 38 repeater length: 29
4109   819082 GTTCCAGTAGGACAGAATTGTGTGGAAAG ATGAAGAGGGAAGAGTTCATCAAAACCCTCCTTGAC spacer 

length: 36 repeater length: 29
4110   819148 GTTCCAGTAGGACAGAATTGTGTGGAAAG TTGAGTTTTCCCGAGCTCGACGCGGTTATTACGCT spacer 

length: 35 repeater length: 29
4111   819213 GTTCCAGTAGGACAGAATTGTGTGGAAAG TTGGTGGCCTTCTGGTTCATTGGGCGCTGACGAAC spacer 

length: 35 repeater length: 29
4112   819278 GTTCCAGTAGGACAGAATTGTGTGGAAAG CCGTTTCCACCGAGACCGGCCATCCAACCGAACATT spacer 

length: 36 repeater length: 29
4113   819344 GTTCCAGTAGGACAGAATTGTGTGGAAAG CTTAGGTCTCTGAAAAGACTCCTTTCGCTCTTATA spacer 

length: 35 repeater length: 29
4114   819409 GTTCCAGTAGGACAGAATTGTGTGGAAAG ATCAGTCGCTCCGGTAAGCTGCTTGATTATTGTGTTGTC spacer 

length: 39 repeater length: 29
4115   819478 GTTCCAGTAGGACAGAATTGTGTGGAAAG CTCGACCTTACCCCGCGTCCAGAACTGAATACAAAA spacer 

length: 36 repeater length: 29
4116   819544 GTTCCAGTAGGACAGAATTGTGTGGAAAG CTCGCGAGGTAGTAGAACCCGCCTCTCGCCCTCTCG spacer 

length: 36 repeater length: 29
4117   819610 GTTCCAGTAGGACAGAATTGTGTGGAAAG CACCCTGAAGGGGGAACAACTCACGGAGGAGCAATAGA spacer 

length: 38 repeater length: 29
4118   819678 GTTCCAGTAGGACAGAATTGTGTGGAAAG CCTGGTAAACCTTCAACAAACTCATCAACGGCCTCC spacer 

length: 36 repeater length: 29
4119   819744 GTTCCAGTAGGACAGAATTGTGTGGAAAG GTCAAACCACCCAAAATCGCTCTCATCTCCAACCGA spacer 

length: 36 repeater length: 29
4120   819810 GTTCCAGTAGGACAGAATTGTGTGGAAAG ATGAAGGCGGACTGCTCGGGGTTTTCGCGAGGTAGT
4121   
4122   
4123   crispr 3
4124   828166 GTTTCAGTAGGACAGAATTGTGTGGAAAC TGTCCGGTGCCCGCCCAAACTGTGACATGGTGCTC spacer 

length: 35 repeater length: 29
4125   828231 GTTTCAGTAGGACAGAATTGTGTGGAAAC TAATGCGGCGACCTCTAACCTAACGAAGCCCGGTGA spacer 

length: 36 repeater length: 29
4126   828297 GTTTCAGTAGGACAGAATTGTGTGGAAAC CGGCTTTTTCCTTCTTCTGCCTAACAAAAGATTATG
4127   
4128   
4129   crispr 4
4130   728608 GTTTCAATAAGACTCTAAGAGAATTGAAAG GCCTTGGCGTGCTCGCCGCTCTGGGCTTCGTCGTTT spacer 

length: 36 repeater length: 30
4131   728675 GTTTCAATAAGACTCTAAGAGAATTGAAAG GCCGGATTGAGAACTCCCCTCCCGGGTGGCTAATGG spacer 

length: 36 repeater length: 30
4132   728742 GTTTCAATAAGACTCTAAGAGAATTGAAAG GAGGCCTAAAATATCAGCTCATAGACCCGGAGAACCT spacer 

length: 37 repeater length: 30
4133   728810 GTTTCAATAAGACTCTAAGAGAATTGAAAG CTATTTTTACCTGCATCGGCTTCATTCCTGCCGGTA spacer 

length: 36 repeater length: 30
4134   728877 GTTTCAATAAGACTCTAAGAGAATTGAAAG TTCGTCGAGAAGGGCCTCGAGCTTTCGCTTCATTTC spacer 

length: 36 repeater length: 30
4135   728944 GTTTCAATAAGACTCTAAGAGAATTGAAAG TTATGAACGCTGCACCCAGGCCAGCCAGGAAATCA spacer 

length: 35 repeater length: 30
4136   729010 GTTTCAATAAGACTCTAAGAGAATTGAAAG GCGTTTTTCATAGCACTATCACCGACTATTTATTG spacer 

length: 35 repeater length: 30
4137   729076 GTTTCAATAAGACTCTAAGAGAATTGAAAG TCTTGGCAATGACTACTACGCTGGCCGCTCTGCGAG spacer 

length: 36 repeater length: 30
4138   729143 GTTTCAATAAGACTCTAAGAGAATTGAAAG ATAGAAAACTTAGGGTTATCGGGTATGTGAGGGTTT spacer 

length: 36 repeater length: 30
4139   729210 GTTTCAATAAGACTCTAAGAGAATTGAAAG TACCGCGGCCGAGGCCTTCGACGCGGCCCTCGCTAA spacer 

length: 36 repeater length: 30
4140   729277 GTTTCAATAAGACTCTAAGAGAATTGAAAG ACTACAAGTTCTACATCGCGCCGAACCCTGGATACTT spacer 

length: 37 repeater length: 30
4141   729345 GTTTCAATAAGACTCTAAGAGAATTGAAAG ACGAGCTGAACGTCCAGGTTCTCCAGGGCGACGCA spacer 

length: 35 repeater length: 30
4142   729411 GTTTCAATAAGACTCTAAGAGAATTGAAAG AGTTGATGAACATCTTTGCTACATCATATTCGTTGA spacer 

length: 36 repeater length: 30
4143   729478 GTTTCAATAAGACTCTAAGAGAATTGAAAG CCGTGCGTGGTGGACACGATTTCAGAGCTCCTCAACG spacer 

length: 37 repeater length: 30
4144   729546 GTTTCAATAAGACTCTAAGAGAATTGAAAG AAGGCCCACCCAAGGACCCCAGCCCCGACCAGGAACG spacer 

length: 37 repeater length: 30



4145   729614 GTTTCAATAAGACTCTAAGAGAATTGAAAG AACATAGCCAAACGTCCTTCCTCATCAACGACAGG spacer 
length: 35 repeater length: 30

4146   729680 GTTTCAATAAGACTCTAAGAGAATTGAAAG ATGACTTCGCGGACATCAAGCTCAAAGAGCTTCATG spacer 
length: 36 repeater length: 30

4147   729747 GTTTCAATAAGACTCTAAGAGAATTGAAAG TTCTACGAAGTCAATGTTCAGCTTCTTGTTCCTTGTC spacer 
length: 37 repeater length: 30

4148   729815 GTTTCAATAAGACTCTAAGAGAATTGAAAG TCGGAGAAGAGCACGGTCAGCTTGGCGTAGAGGTA spacer 
length: 35 repeater length: 30

4149   729881 GTTTCAATAAGACTCTAAGAGAATTGAAAG TCCACTCATCCGGCCACAGGCGCTCATTCTCTTTAA spacer 
length: 36 repeater length: 30

4150   729948 GTTTCAATAAGACTCTAAGAGAATTGAAAG GTAATCAAGGCCCTTCCTGACCCATTCCTCCACTTCC spacer 
length: 37 repeater length: 30

4151   730016 GTTTCAATAAGACTCTAAGAGAATTGAAAG ATCCTATCCGAGTTCGAGCCACTCAGATAAGTGCGG spacer 
length: 36 repeater length: 30

4152   730083 GTTTCAATAAGACTCTAAGAGAATTGAAAG GGCTTTTACCCCCTTTTGCCTCAGAAAGAATTAAGA
4153   
4154   
4155   crispr 5
4156   294184 GTTTCAATTCTCCTAGAGTCTTATTGCAAC AAGGCTACGAGGCAAAGTATAAAGTGGAAGTCAGTA spacer 

length: 36 repeater length: 30
4157   294251 GTTTCAATTCTCCTAGAGTCTTATTGCAAC CCAAACATTTCCATCCACCTCCATCTTTTTGCTTTT spacer 

length: 36 repeater length: 30
4158   294318 GTTTCAATTCTCCTAGAGTCTTATTGCAAC TTGAAGAGATAACTACAGACATGGAGATGTTAGGGGT spacer 

length: 37 repeater length: 30
4159   294386 GTTTCAATTCTCCTAGAGTCTTATTGCAAC ATATCGCCGCCCCATTCGACGACATAAGGGCGTATAA spacer 

length: 37 repeater length: 30
4160   294454 GTTTCAATTCTCCTAGAGTCTTATTGCAAC GAGGGAGAGCCATGAACACCTTCGGTCATTTTTTTGTG spacer 

length: 38 repeater length: 30
4161   294523 GTTTCAATTCTCCTAGAGTCTTATTGCAAC CCCGATGTCGGTCAGGTCAGCAGCCCCGATGTCG spacer 

length: 34 repeater length: 30
4162   294588 GTTTCAATTCTCCTAGAGTCTTATTGCAAC GCACTCGGTTGATGGATTCGCCGAGCTCATGGCCGACA spacer 

length: 38 repeater length: 30
4163   294657 GTTTCAATTCTCCTAGAGTCTTATTGCAAC CTTGGAAATCTCCATTATGGGTTGATTGTAGTATTC spacer 

length: 36 repeater length: 30
4164   294724 GTTTCAATTCTCCTAGAGTCTTATTGCAAC CCGTTCGTGGTGTTCTTGAAGAGGCCCTTAATGAGT spacer 

length: 36 repeater length: 30
4165   294791 GTTTCAATTCTCCTAGAGTCTTATTGCAAC TGAGGTCGAGCTCGCCGACGAGGCGGTCATTAAGTCT spacer 

length: 37 repeater length: 30
4166   294859 GTTTCAATTCTCCTAGAGTCTTATTGCAAC GCTACTACGACCGCAGGGATGGCTTTGCCGTGGAATT spacer 

length: 37 repeater length: 30
4167   294927 GTTTCAATTCTCCTAGAGTCTTATTGCAAC CGGGCCTCACCTCCATAGTACGCTTTTTCGATAGTTA spacer 

length: 37 repeater length: 30
4168   294995 GTTTCAATTCTCCTAGAGTCTTATTGCAAC GCGCTGGAAGCCGCCCGATACGTCTATGGCCCAAT spacer 

length: 35 repeater length: 30
4169   295061 GTTTCAATTCTCCTAGAGTCTTATTGCAAC AGTTCCTGCTCCCACTTCTTGAGCCGGGCCTCGCGC spacer 

length: 36 repeater length: 30
4170   295128 GTTTCAATTCTCCTAGAGTCTTATTGCAAC AGAACTCACCCGCGACCGCCTTCGGGTCCTTCCTCT spacer 

length: 36 repeater length: 30
4171   295195 GTTTCAATTCTCCTAGAGTCTTATTGCAAC ATGCTAGTATTCCTGCAAAGTTTATAAACACAGAAT spacer 

length: 36 repeater length: 30
4172   295262 GTTTCAATTCTCCTAGAGTCTTATTGCAAC CTGCTTATTGGGGCTGCTGGGGCTGCCCTGGTTCTA spacer 

length: 36 repeater length: 30
4173   295329 GTTTCAATTCTCCTAGAGTCTTATTGCAAC GGCCGGTAGTCTCCAGATCCAGGACTATCTCTCCCT spacer 

length: 36 repeater length: 30
4174   295396 GTTTCAATTCTCCTAGAGTCTTATTGCAAC CTGTCCAGCAGGTCTTTCACCGTACCCTGCACAAACA spacer 

length: 37 repeater length: 30
4175   295464 GTTTCAATTCTCCTAGAGTCTTATTGCAAC GCGAGATATGCCAGGACAAGGCCGAACGCAGCCGCG spacer 

length: 36 repeater length: 30
4176   295531 GTTTCAATTCTCCTAGAGTCTTATTGCAAC ACCCCTTCGTCGTCCTCGCTTTCGCTTTCGAGGGT spacer 

length: 35 repeater length: 30
4177   295597 GTTTCAATTCTCCTAGAGTCTTATTGCAAC AGGATGGCGTCGGAGTTTAAGGCGGTGGTGAGCCG spacer 

length: 35 repeater length: 30
4178   295663 GTTTCAATTCTCCTAGAGTCTTATTGCAAC GAGATGCTAAAGGGAAAGGCCCCTGAACTCGCCGCGA spacer 

length: 37 repeater length: 30
4179   295731 GTTTCAATTCTCCTAGAGTCTTATTGCAAC TAGAACCCGCCTCTCGCCCTCTCGAGTTCCAGTAGGA
4180   
4181   
4182   GCA_000018465.1_ASM1846v1_genomic.fna(findCrispr):
4183   START       REPEAT                           

SPACER                                             
4184   crispr 1



4185   622310 GGAGAAAAAGGTCCAACTGG ATTAAAAGGCCCAATCGGTGAAAA spacer length: 24 repeater 
length: 20

4186   622355 GGAGAAAAAGGTCCAACTGG TCCTCCCGGCGACAAAGGATTATCTGGATTAAAAGGTCCTCCCGGTGAAAA 
spacer length: 51 repeater length: 20

4187   622427 GGAGAAAAAGGTCCAACTGG CAAGCAACGCAACATCAACTGTCATGAGAATACTTAACGCAACATCTGAAC
4188   
4189   
4190   crispr 2
4191   516581 TTTCTCTTTGTAGTCTTTCTA GCTGGTTTTCTCTTTACAGTCTTTTTCTTTGCAGCAGT spacer length: 

38 repeater length: 21
4192   516641 TTTCTCTTTGTAGTCTTTCTA ACTGGTTTTCTCTTTACAGTCTTTTTCTTTGCAGCAGT spacer length: 

38 repeater length: 21
4193   516701 TTTCTCTTTGTAGTCTTTCTA CCTGTACTATCAAGCAACGCAACATCAACTGTCATGAG
4194   
4195   
4196   crispr 3
4197   404330 CGATCACTGACACTGGAAACTCC 

CTAGAATTTGATACTGCAGATGGATGGACACCAAATATTGTGCCTGTAGACACTGATACATTTGCAGTTGTGTATAATGGAACTGA
CAGTGATGGATTCGTTAAAACCTTAAATATTAGTGGAGTAGGT spacer length: 129 repeater length: 23

4198   404483 CGATCACTGACACTGGAAACTCC 
CTAGAATTTGATATCGCAGATGGGCTTTATCCTGATATTGTTGCAGTTGATTCAGATACATTTGCGATCGTATATACTGGAACAGA
TACTGATGGATTCATTAAAACCTTAAATATTAGTGGAGTAGGT spacer length: 129 repeater length: 23

4199   404636 CGATCACTGACACTGGAAACTCC 
ATGATGCACAGATAACTGGAATGTTTAACATCTCAGCAAACTCCACTCCTGTACTATCTGACAATGCTCAAGTCACTGGAATGTTC
ACCATCAACGCAAACTCCACTCCTGTACTATCTGACAATGCTC

4200   
4201   
4202   crispr 4
4203   623436 TTTTTAGCTGCAGTCTTTCTTTT 

TGCTGCTTTTCTCTTTGGAGCGGCTTTGCGTTTTGCTGCTGCCTTTCTCTTTGGAGCTGC spacer length: 60 
repeater length: 23

4204   623520 TTTTTAGCTGCAGTCTTTCTTTT 
TGCTGCTTTTCTCTTTGGAGCGGCTTTGCGTTTTGCTGCTGCCTTTCTCTTTGGAGCTGA spacer length: 60 
repeater length: 23

4205   623604 TTTTTAGCTGCAGTCTTTCTTTT 
CAGATAACTGGAATGTTTAACATCTCAGCAAACTCCACTCCTGTACTATCTGACAATGCT

4206   
4207   
4208   crispr 5
4209   977672 ACCTGTTCTAGCTTGGATTGGTGTTGTTT 

GGTTAGGGCATCAATTTCTGCTTGTTTTGATTCTAGTTGTTCTTTTTGTAAAGCCAGTTGAGACTCTAGTTTAGGGTAGGAAGTAG
GCTTGGATTTGATTTCTTCAAGTTTAGTTTGTTGGAACTCTATCTTATTTTGAAGTGCAATCTTTTCTGATTG spacer 
length: 159 repeater length: 29

4210   977861 ACCTGTTCTAGCTTGGATTGGTGTTGTTT 
GGTGATAGTGTCAATTTCTGCTTGTTTTGATTCTAGTTGCTCTTTTTGTAAAGCCAGTTGAGATTCTAATTCAGGAGAAGGTGATT
TTGACTTGAGTTCTTCAAGCTCTGCTTTTTGGACTTCTAACAATTTCTGAAGTGTAGTCTTTTCTGACTG spacer 
length: 156 repeater length: 29

4211   978047 ACCTGTTCTAGCTTGGATTGGTGTTGTTT 
CCACTCCTGTACTATCTGACAATGCTCAAGTCACTGGAATGTTCACCATCAACGCAAACTCCACTCCTGTACTATCTGACAATGCT
CAAGTCACTGGAATGTTCACCATCAACGCAAACTCCACTCCTGTACTATCTGACAATGCTCAAGTCACTG

4212   
4213   
4214   crispr 6
4215   1455526 CTGGTTTAGATTCTAACTCCTGGATTTGTTTCTCTAATTG 

TTCAAATTGTTCAAATTGTTCAGGAGTAGCTTCTTCATCTTCTAGTTCTGGAGCTAAATCAAGTTCCTGTGGAAGTTCTTCTGCAG
ATTCTTTTGGTAATGAACCTCTAGGACTTGGAGGAGCTGGT spacer length: 127 repeater length: 40

4216   1455694 CTGGTTTAGATTCTAACTCCTGGATTTGTTTCTCTAATTG 
TTCTAATCTTGCTAATTGTTCAGGAGTAGCTTCCTCTTCTTCGGGT spacer length: 46 repeater length: 40

4217   1455781 CTGGTTTAGATTCTAACTCCTGGATTTGTTTCTCTAATTG 
TTCTAATCTTGCTAATTGTTCAGGAGTAGCTTCCTCTTCTTCGGGT spacer length: 46 repeater length: 40

4218   1455868 CTGGTTTAGATTCTAACTCCTGGATTTGTTTCTCTAATTG 
TTCTAATCTTGCTAATTGTTCAGGAGTAGCTTCCTCTTCTTCGGGTTCTGGAATTGGTTCGTCTGCAACTGGTTCTGGAGCTAAAT
CAAGTTCCTGTGGAAGTTCTTCTGCAGATTCTTTTGGTAATGAGCCTCTAGGACTTGGAGGAGCTGGT spacer length: 
154 repeater length: 40

4219   1456063 CTGGTTTAGATTCTAACTCCTGGATTTGTTTCTCTAATTG 
CTATCTGATGATGCACAGATAACTGGAATGTTTAACATCTCAGCAAACTCCACTCCTGTACTATCTGACAATGCTCAAGTCACTGG
AATGTTCACCATCAACGCAAACTCCACTCCTGTACTATCTGACAATGCTCAAGTCACTGGAATGTTCA

4220   
4221   
4222   crispr 7
4223   1455957 GGAATTGGTTCGTCTGCAACTGGTTCTGGAGCTAAATCAA 



GTTCCTGTGGAAGTTCTTCTGCAGATTCTTTTGGTAATGAGCCTCTAGGACTTGGAGGAGCTGGTTCTGGTTTAGATTCTAACTCC
TGGATTTGTTTCTCTAATTGTTCTAATCTTGCTAATTGTTCAGGAGTAGCTTCCTCTTCTTCGGGTTC spacer length: 
154 repeater length: 40

4224   1456152 GGAATTGGTTCGTCTGCAACTGGTTCTGGAGCTAAATCAA 
GTTCCTGTGGAAGTTCTTCTGCAGATTCTTTTGGTAATGAACCTCTAGGACTTGGAGGAGCTGGTTC spacer length: 
67 repeater length: 40

4225   1456260 GGAATTGGTTCGTCTGCAACTGGTTCTGGAGCTAAATCAA 
GTTCCTGTGGAAGTTCTTCTGCAGATTCTTTTGGTAATGAACCTCTAGGACTTGGAGGAGCTGGTTC spacer length: 
67 repeater length: 40

4226   1456368 GGAATTGGTTCGTCTGCAACTGGTTCTGGAGCTAAATCAA 
GCACAGATAACTGGAATGTTTAACATCTCAGCAAACTCCACTCCTGTACTATCTGACAATGCTCAAG

4227   
4228   
4229   crispr 8
4230   1455690 GGTTCTGGTTTAGATTCTAACTCCTGGATTTGTTTCTCTA 

ATTGTTCTAATCTTGCTAATTGTTCAGGAGTAGCTTCCTCTTCTTC spacer length: 46 repeater length: 40
4231   1455777 GGTTCTGGTTTAGATTCTAACTCCTGGATTTGTTTCTCTA 

ATTGTTCTAATCTTGCTAATTGTTCAGGAGTAGCTTCCTCTTCTTC spacer length: 46 repeater length: 40
4232   1455864 GGTTCTGGTTTAGATTCTAACTCCTGGATTTGTTTCTCTA 

ATTGTTCTAATCTTGCTAATTGTTCAGGAGTAGCTTCCTCTTCTTCGGGTTCTGGAATTGGTTCGTCTGCAACTGGTTCTGGAGCT
AAATCAAGTTCCTGTGGAAGTTCTTCTGCAGATTCTTTTGGTAATGAGCCTCTAGGACTTGGAGGAGC spacer length: 
154 repeater length: 40

4233   1456059 GGTTCTGGTTTAGATTCTAACTCCTGGATTTGTTTCTCTA 
GACAATGCTCAAGTCACTGGAATGTTCACCATCAACGCAAACTCCACTCCTGTACTATCTGACAATGCTCAAGTCACTGGAATGTT
CACCATCAACGCAAACTCCACTCCTGTACTATCTGACAATGCTCAAGTCACTGGAATGTTCACCATCA

4234   
4235   
4236   crispr 9
4237   407491 GTTCTATCTGATGATGCACAGATAACTGGAATGTTTAACA 

TCTCAGCAAACTCTACTCCTGTACTATCAAGTAACGCAACATCAACTGTCATGAGAATACTTAACGCAACATCTGAACC 
spacer length: 79 repeater length: 40

4238   407611 GTTCTATCTGATGATGCACAGATAACTGGAATGTTTAACA 
TCTCAGCAAACTCTACTCCTGTACTATCAAGCAACGCAACATCAACTGTCATGAGAATACTTAACGCAACATCTGAACC 
spacer length: 79 repeater length: 40

4239   407731 GTTCTATCTGATGATGCACAGATAACTGGAATGTTTAACA 
TCTCAGCAAACTCTACTCCTGTACTATCAAGCAACGCAACATCAACTGTCATGAGAATACTTAACGCAACATCTGAACC 
spacer length: 79 repeater length: 40

4240   407851 GTTCTATCTGATGATGCACAGATAACTGGAATGTTTAACA 
TAGATTCTAACTCCTGGATTTGTTTCTCTAATTGTTCTAATCTTGCTAATTGTTCAGGAGTAGCTTCCTCTTCTTCGGG

4241   
4242   
4243   GCA_000018485.1_ASM1848v1_genomic.fna(findCrispr):
4244   START       REPEAT                           

SPACER                                             
4245   crispr 1
4246   485452 TTGAAGCGAGGTAGGGTAGCCAG 

GCCTATCCCGCCGGGCTCATAACCCGGAGATCAGAAGTTCAAATCTTCTCCTCGCTACCATTTTTTAATTCGATTGTGAAAATAAA
AATTCGCGTTTTTAAAATTGTTTTATTTGTCTGAATTGTTAGTTTAGAGAAAGTGTA spacer length: 143 
repeater length: 23

4247   485619 TTGAAGCGAGGTAGGGTAGCCAG CAACCTTTTTTAGAAAAAGGTTGATCAAAAAAGTATCTGAAAAGCTAATTGT 
spacer length: 52 repeater length: 23

4248   485695 TTGAAGCGAGGTAGGGTAGCCAG TATCCCGCCGGGCTCATAACCCGGAGATCAGAAGTTCAAATCTTCTCCTCGC
4249   
4250   
4251   crispr 2
4252   214910 ATAATCAATTAAAAAGTGTGGTTATTCC TAACTCAATAACTAGTATTGGAAGAGGAACCTTCTCA spacer 

length: 37 repeater length: 28
4253   214976 ATAATCAATTAAAAAGTGTGGTTATTCC AGATTCTGTGAAAATTATTGAAGATGGGGCTTTTTCG spacer 

length: 37 repeater length: 28
4254   215042 ATAATCAATTAAAAAGTGTGGTTATTCC ACTCAATAACTAGTATTGGAAAAGGTGCTTTTTATAC
4255   
4256   
4257   GCA_000019805.1_ASM1980v1_genomic.fna(findCrispr):
4258   START       REPEAT                           

SPACER                                             
4259   crispr 1
4260   856227 GAATCTCAAG TTGAGGATTGAAAGCGATCAGCTTGACGATCGTGGAGTGTATTACCGACTTCTGCTCCTCG 

spacer length: 61 repeater length: 10
4261   856299 GAATCTCAAG TTGAGGATTGAAAGCGTAGTGGTAATCTCTAATCTCTCTAATGATGTCCTCATTCTCC spacer 

length: 58 repeater length: 10
4262   856368 GAATCTCAAG TTGAGGATTGAAAGCTTCATGACCGCATTAAATATATCGGGGTCTTGCATTGCTA spacer 



length: 55 repeater length: 10
4263   856434 GAATCTCAAG TTGAGGATTGAAAGCCTCGAGGAAGGCGTGGGGATCCCTGGCCAGCAGCTCAGC spacer 

length: 54 repeater length: 10
4264   856499 GAATCTCAAG TTGAGGATTGAAAGTTTAACCGCAGAAACTTGTCGATAACTGAAAAAACGGGGTT spacer 

length: 55 repeater length: 10
4265   856565 GAATCTCAAG TTGAGGATTGAAAGTTGTACTCTTATAGAAACGTATTGTGGCCACCTTACGGCGGAGT spacer 

length: 58 repeater length: 10
4266   856634 GAATCTCAAG TTGAGGATTGAAAGCAGTCTCCGCGGATGCTTGTGCATCGTTCGGCGCCGACAACTC spacer 

length: 57 repeater length: 10
4267   856702 GAATCTCAAG TTGAGGATTGAAAGATCTTCACAGCGTAGTACACCTGCGTGTGGCTGAGGGAGA spacer 

length: 54 repeater length: 10
4268   856767 GAATCTCAAG TTGAGGATTGAAAGCGTCTAGGACGAGGGGCACTATCATTATGCGCCTGTC spacer length: 

51 repeater length: 10
4269   856829 GAATCTCAAG ATAGTAGAAACCTTATGACTTCTCTGTCCGCAACATCGAAGATTCGAGCCT
4270   
4271   
4272   crispr 2
4273   883097 GATTCTCAGATAGAGATTTGAAG TGCCCTTGGCCAGGTGGACGGCCCAACCCAAGACGAGTAGTG spacer 

length: 42 repeater length: 23
4274   883163 GATTCTCAGATAGAGATTTGAAG TGACGGCGGGGTCAACCGCCCGGGGATGTAGATTAGACGTGGCGA spacer 

length: 45 repeater length: 23
4275   883232 GATTCTCAGATAGAGATTTGAAG GCGAAACGGGGCGGCACTCGGCCGAGGACATACTCCGCGGAG spacer 

length: 42 repeater length: 23
4276   883298 GATTCTCAGATAGAGATTTGAAG GCCTCACAATTTCGGCCGCCTCTATACTTACACGCACACTTAAC spacer 

length: 44 repeater length: 23
4277   883366 GATTCTCAGATAGAGATTTGAAG GGTATTGGGTTATATATGGGCCGTCAAGTTTGGTGCTGTATTTGG spacer 

length: 45 repeater length: 23
4278   883435 GATTCTCAGATAGAGATTTGAAG GACGCCGGCCTGCCCGGGACGTATGCAATAGACTACTGG spacer 

length: 39 repeater length: 23
4279   883498 GATTCTCAGATAGAGATTTGAAG GCTTGGACGCGCAGAGGATCTACAGAAAGCTCCTCGAGTATGTCG spacer 

length: 45 repeater length: 23
4280   883567 GATTCTCAGATAGAGATTTGAAG GATCATTCCCGTACACAAGGTCGGACAGCTTCAGTTGCTGCCCACCG 

spacer length: 47 repeater length: 23
4281   883638 GATTCTCAGATAGAGATTTGAAG GCTGTTTTCACAGCTGTGATTTCCGGCGTCCGAAGGGGG spacer 

length: 39 repeater length: 23
4282   883701 GATTCTCAGATAGAGATTTGAAG GTTGTAGTATATCGTGCCGGCCGACAGGCTGATTTGGGGCAGGGCC spacer 

length: 46 repeater length: 23
4283   883771 GATTCTCAGATAGAGATTTGAAG GATTAGGGCATCGCCAACATACTTGAACACCTCGCGGTATTTAG spacer 

length: 44 repeater length: 23
4284   883839 GATTCTCAGATAGAGATTTGAAG GGTAGAATACTACGTCGGTCGCGGGAGCTGTCGCTACGTTGATG spacer 

length: 44 repeater length: 23
4285   883907 GATTCTCAGATAGAGATTTGAAG GTGTAGTCGGTGTAGGAGCCGCATGCGGTGCCCTGTATGACA spacer 

length: 42 repeater length: 23
4286   883973 GATTCTCAGATAGAGATTTGAAG GTTTATTGTCTCCAGCCACGCGGCGTCTCTGTCACGCGTATTGAC spacer 

length: 45 repeater length: 23
4287   884042 GATTCTCAGATAGAGATTTGAAG GTCTATCGTTATGCCGTTTGCGTTATTGTAGTACAACAGAACGCCGG 

spacer length: 47 repeater length: 23
4288   884113 GATTCTCAGATAGAGATTTGAAG GCGCCACACGACGCTTCAAGAGCTACTGAGAGCGCTCTACGC spacer 

length: 42 repeater length: 23
4289   884179 GATTCTCAGATAGAGATTTGAAG GATCCTCTGGCCAGGGATAAGCAGAAAAAGGGGGATTAC spacer 

length: 39 repeater length: 23
4290   884242 GATTCTCAGATAGAGATTTGAAG GCTTCGCGATCAGCTCCGCTATCGCCATTCTTATGATCTCT spacer 

length: 41 repeater length: 23
4291   884307 GATTCTCAGATAGAGATTTGAAG GAAACACGAAGAAAAAATACGAGGTCAACGAAAACGGTGAAATA spacer 

length: 44 repeater length: 23
4292   884375 GATTCTCAGATAGAGATTTGAAG GCGTCGCCCAGCTTGAACTTTCTGTTGCAGACGTCCAA spacer length: 

38 repeater length: 23
4293   884437 GATTCTCAGATAGAGATTTGAAG GCTAACACTGACAGTGCCTGTCGACAGATCGCGCCTGATTGCGAC spacer 

length: 45 repeater length: 23
4294   884506 GATTCTCAGATAGAGATTTGAAG GGTTTAGACTGTAGAATTCCTTTCCGCATAGCTGGCATTGCAT spacer 

length: 43 repeater length: 23
4295   884573 GATTCTCAGATAGAGATTTGAAG GGCCAGTGAAGGTAATCTATTTGACATCAGATGGA spacer length: 35 

repeater length: 23
4296   884632 GATTCTCAGATAGAGATTTGAAG GTCGGACATTGTGGCAATGTGGGTTCGTGGTATCATAAGCGA spacer 

length: 42 repeater length: 23
4297   884698 GATTCTCAGATAGAGATTTGAAG GCGACAAGGTCGCGTTGGCGGTATCACTATTTAAACCCACGCAACA spacer 

length: 46 repeater length: 23
4298   884768 GATTCTCAGATAGAGATTTGAAG GTTATATTGCGCCAGTTACTATTGGCGACAACTCTCCTCAAC spacer 

length: 42 repeater length: 23
4299   884834 GATTCTCAGATAGAGATTTGAAG GCTATCTTGGGTTTTACACGTGCGCCCGCGTTTGGATCCAATATG spacer 

length: 45 repeater length: 23



4300   884903 GATTCTCAGATAGAGATTTGAAG GTCTTGGTACACGGCGGTGGCAGGCAGTACTACGCCTTC spacer 
length: 39 repeater length: 23

4301   884966 GATTCTCAGATAGAGATTTGAAG GATGATGGTCTCGCTCTTGGTGTACAGCCATATGACCAAGCC spacer 
length: 42 repeater length: 23

4302   885032 GATTCTCAGATAGAGATTTGAAG GGTGGCGAGCTCTCTGAGAAGTAGAACGCGGAGGTGGGTCA spacer 
length: 41 repeater length: 23

4303   885097 GATTCTCAGATAGAGATTTGAAG GACGTCGACGTATGCAAGCAGGTTGTAACCGCCTAACGAATC spacer 
length: 42 repeater length: 23

4304   885163 GATTCTCAGATAGAGATTTGAAG GCTAAACTTAAACGTGCTTGAGATCGTTGAGGTATGAGCTCGTGG spacer 
length: 45 repeater length: 23

4305   885232 GATTCTCAGATAGAGATTTGAAG GTAGTAGACGTGTGTCGCAATTAGGCTCTGCGTCGCGTTT spacer 
length: 40 repeater length: 23

4306   885296 GATTCTCAGATAGAGATTTGAAG GAGGAGGGATACAGACAGCTCATCCGGTACGTCGCAGAGAGGGAG spacer 
length: 45 repeater length: 23

4307   885365 GATTCTCAGATAGAGATTTGAAG GGCCATACTCCGTGGCCTGCATAGCCGTGAGGAGGGAGCTGGC spacer 
length: 43 repeater length: 23

4308   885432 GATTCTCAGATAGAGATTTGAAG GCATGATTGAGCGCAGCGAGAAGCTGTCCGACACCGCCGCCGCC spacer 
length: 44 repeater length: 23

4309   885500 GATTCTCAGATAGAGATTTGAAG GCGCCTTGCTGAGGTCGTACCAGTGCATAAGGCGCTCTGCGAGGC spacer 
length: 45 repeater length: 23

4310   885569 GATTCTCAGATAGAGATTTGAAG GGTCGTCTACCCGCCGCCCGACAAATACATCGCCGTGATCGGCA spacer 
length: 44 repeater length: 23

4311   885637 GATTCTCAGATAGAGATTTGAAG GTTCTACGACTTTGCGGACAAGCAGACGGTGTATGAATACATGGAG spacer 
length: 46 repeater length: 23

4312   885707 GATTCTCAGATAGAGATTTGAAG ATGACTTCTCTGTCCGCAACATCGAAGATTCGAGCCTTTCCAGAAA
4313   
4314   
4315   crispr 3
4316   1030559 CTTTCAATCCTCTCTTTGAGATTC GCTAGTCGTGTACGCCAGGGCGCGCAACTGCACCGTGGT spacer 

length: 39 repeater length: 24
4317   1030623 CTTTCAATCCTCTCTTTGAGATTC CGGCGATGGATATGTCTATGTCAACGGCGTTAGGAGGGCT spacer 

length: 40 repeater length: 24
4318   1030688 CTTTCAATCCTCTCTTTGAGATTC ATCCGTACTACTGGCAGAAGAACGCGTATGCGTTTGAG spacer 

length: 38 repeater length: 24
4319   1030751 CTTTCAATCCTCTCTTTGAGATTC ACAGGGGCTTCTCTGCGCCCAGCTCAAGGGGAGTCT spacer length: 

36 repeater length: 24
4320   1030812 CTTTCAATCCTCTCTTTGAGATTC GCGTCGATGTCTGTATATGCATATATTTGTGCTGTAATAC spacer 

length: 40 repeater length: 24
4321   1030877 CTTTCAATCCTCTCTTTGAGATTC GTATGGCCGCCCCGCCAGCACTGATCCTGCCGCCCCCAGGCT spacer 

length: 42 repeater length: 24
4322   1030944 CTTTCAATCCTCTCTTTGAGATTC GGCTCATGAGGAGTGCGTAGAGCGTGCCAAGACGTGCTACATT spacer 

length: 43 repeater length: 24
4323   1031012 CTTTCAATCCTCTCTTTGAGATTC GTGGATGGGGCCCTTAACAATTATTGCCCGATCTAGGTTGGTC spacer 

length: 43 repeater length: 24
4324   1031080 CTTTCAATCCTCTCTTTGAGATTC TTACTGCAGAGGGCCAGCCAGGCCTACAGAACATACATCCGCCG spacer 

length: 44 repeater length: 24
4325   1031149 CTTTCAATCCTCTCTTTGAGATTC GGCCCTACTAATAGCCGGGGCCCTGGCGGCATCTGGCGCCGGGGC 

spacer length: 45 repeater length: 24
4326   1031219 CTTTCAATCCTCTCTTTGAGATTC AGGGAGCTTGCGCAGTTGGTTGACAAGCTCGAGAATCTGAGACGT 

spacer length: 45 repeater length: 24
4327   1031289 CTTTCAATCCTCTCTTTGAGATTC AGATGGCGATAGTATAGTCGTGAAGCAGTTGCCAG spacer length: 

35 repeater length: 24
4328   1031349 CTTTCAATCCTCTCTTTGAGATTC CGGCATCTGCCACTGTATCAACCACCCCACTATCAAGTATACAGA 

spacer length: 45 repeater length: 24
4329   1031419 CTTTCAATCCTCTCTTTGAGATTC TACTATCACGCTCCACGCGATTCGTGGTTCTGGTATCCG spacer 

length: 39 repeater length: 24
4330   1031483 CTTTCAATCCTCTCTTTGAGATTC AGCATGGTAGCGACAGCGCCAAGGTGGTGATGGAGACGTACG spacer 

length: 42 repeater length: 24
4331   1031550 CTTTCAATCCTCTCTTTGAGATTC GCGTGGCTAACAGTAAGATTAGCGACTGGATTCACTTTTTTG spacer 

length: 42 repeater length: 24
4332   1031617 CTTTCAATCCTCTCTTTGAGATTC TGAGGATGATCTGATTTGGGTTGGCGAGAAGTTCGGTCTGAA spacer 

length: 42 repeater length: 24
4333   1031684 CTTTCAATCCTCTCTTTGAGATTC CGCACCGGCGTCGGCAACAAGTCGCTCCTGGTGAGGAGGGCCCTC 

spacer length: 45 repeater length: 24
4334   1031754 CTTTCAATCCTCTCTTTGAGATTC GACGAACTACTACGGGCTTAGGGCCGCAGATGCGGTGGTACTG spacer 

length: 43 repeater length: 24
4335   1031822 CTTTCAATCCTCTCTTTGAGATTC GTTAGCGAGGAGGAGGTGGAGGACGAACTCTACGAGATTG spacer 

length: 40 repeater length: 24
4336   1031887 CTTTCAATCCTCTCTTTGAGATTC GGACGGGGCCGGCCGTGGCGTGGATACGGGTGTGGTCT spacer 

length: 38 repeater length: 24
4337   1031950 CTTTCAATCCTCTCTTTGAGATTC GTCGTTAGTGTCTATGACCGCAGTGGTACCGCTGTGTTGCAAGT spacer 



length: 44 repeater length: 24
4338   1032019 CTTTCAATCCTCTCTTTGAGATTC CGATGTCCACCAACACAATGTCGTCGTCATCAACCGCCA spacer 

length: 39 repeater length: 24
4339   1032083 CTTTCAATCCTCTCTTTGAGATTC ACATTTAAAGCCGTAGTTGCTGTAGGACAGGCGGGGGAG spacer 

length: 39 repeater length: 24
4340   1032147 CTTTCAATCCTCTCTTTGAGATTC TAACATCCATAAGGTTTATTGGTCGTGCGAATGGCACCT
4341   
4342   
4343   crispr 4
4344   856966 GAATCTCAAAAAGAGGATTGAAAG CAAATACATGTAATACGTTGCAGTATTCTTATACAGCCTACTCTTTA 

spacer length: 47 repeater length: 24
4345   857038 GAATCTCAAAAAGAGGATTGAAAG 

AATTGCCCCACGACTTGGGGGAGAGAAACGGCGGCGTGGGGGTGAATCTCAAAGAGAGGATTGAAAGAGGAGAGCGGCGTCGACGA
CGTCCGCCCTTCCGGGGAACTTGGG spacer length: 111 repeater length: 24

4346   857174 GAATCTCAAAAAGAGGATTGAAAG 
TCAGCTTGTAGACGTTCTCCATGTATTCATCGATATAGTACAGAATCTCAAGTTGAGGATTGAAAGCTCCACCAACGTCCTTATCT
CTTTTAGGCATATTTCCATGTATTG

4347   
4348   
4349   crispr 5
4350   511830 CCAGAAATCAAAAGATAGTAGAAAC ATCATATGATCTAACCATAAGACCGAGAGCCTGCCCAGCAGGC spacer 

length: 43 repeater length: 25
4351   511899 CCAGAAATCAAAAGATAGTAGAAAC AGCGACACAGTCACAGCTGTGGTGCCGCCGTTGCTCACGGAGACC 

spacer length: 45 repeater length: 25
4352   511970 CCAGAAATCAAAAGATAGTAGAAAC CTGTAGCTTCTCCCACTCTGCTGCGAGTATATGTCTTACAGTA spacer 

length: 43 repeater length: 25
4353   512039 CCAGAAATCAAAAGATAGTAGAAAC AATTGCCCGTCCACCTCCTGCACCCTGTCAAGCCACGCGGTG spacer 

length: 42 repeater length: 25
4354   512107 CCAGAAATCAAAAGATAGTAGAAAC TGCTGTCCTAGTGGTTGAAGTACAGCGAGGAACAGCTGCGCCACTA 

spacer length: 46 repeater length: 25
4355   512179 CCAGAAATCAAAAGATAGTAGAAAC AACGTCGATGCCGACCTTAGCGGCCGCCGTCGCTAGACTTGCC spacer 

length: 43 repeater length: 25
4356   512248 CCAGAAATCAAAAGATAGTAGAAAC GTATTTGAACGCCCAGGACGCCTTATACGCTACAATCAACG spacer 

length: 41 repeater length: 25
4357   512315 CCAGAAATCAAAAGATAGTAGAAAC ATTGCCTCCTGCAAGATCACGGCCTCGGCCTCCTCGTCTTCGGC spacer 

length: 44 repeater length: 25
4358   512385 CCAGAAATCAAAAGATAGTAGAAAC GAGAGTATGTTGCGCTTGGCGTACTCAAGCGCATACTCGGCG spacer 

length: 42 repeater length: 25
4359   512453 CCAGAAATCAAAAGATAGTAGAAAC TCAGACAGAAGCTCAAGGAGCTCCCCGCCGACGACGTATT spacer 

length: 40 repeater length: 25
4360   512519 CCAGAAATCAAAAGATAGTAGAAAC ATCTGCCTCAATGAATTCTCTTTCAGTGAGCTCTACGTCGTACATG 

spacer length: 46 repeater length: 25
4361   512591 CCAGAAATCAAAAGATAGTAGAAAC GCATGGCGCCTCTCCCGCGCAGACTTATAAGTCTGCGCTGTGG spacer 

length: 43 repeater length: 25
4362   512660 CCAGAAATCAAAAGATAGTAGAAAC CAATCGATTTTGGACAGCACATTGACAGGTGGCACATTAAGACGGCT 

spacer length: 47 repeater length: 25
4363   512733 CCAGAAATCAAAAGATAGTAGAAAC CAAATACAAAAGCTCAAAGTTGACGAGCAAACAGAGGTAATCA spacer 

length: 43 repeater length: 25
4364   512802 CCAGAAATCAAAAGATAGTAGAAAC TTCGTCGACGGTCCGCGCGTCTTCACGCTCTTGGAGCCCGA spacer 

length: 41 repeater length: 25
4365   512869 CCAGAAATCAAAAGATAGTAGAAAC TATAGCATGTTAAAGGGCGCCGTTCCAGAGGAGGTGTACAAA spacer 

length: 42 repeater length: 25
4366   512937 CCAGAAATCAAAAGATAGTAGAAAC CCCTAATGACCTTTTTGGCCTTTTCGGTTACGTTCAAAGAGTAA spacer 

length: 44 repeater length: 25
4367   513007 CCAGAAATCAAAAGATAGTAGAAAC TGGCTAGGAAGTCGCATACGCCGTATGCGGCGCTCACTGTGTAG spacer 

length: 44 repeater length: 25
4368   513077 CCAGAAATCAAAAGATAGTAGAAAC TACACCTTCCTCTTCAACGTCGCCCTCGGCCTCATCCCCCTC spacer 

length: 42 repeater length: 25
4369   513145 CCAGAAATCAAAAGATAGTAGAAAC AGCCATAAGCCTGCCAAATGGCGGATAAGAAGCACTGATCCTATT 

spacer length: 45 repeater length: 25
4370   513216 CCAGAAATCAAAAGATAGTAGAAAC GTGCGGTACTTTATATCCGCGGGCGCACAGCTCCCGTG spacer 

length: 38 repeater length: 25
4371   513280 CCAGAAATCAAAAGATAGTAGAAAC TAAAACAGGGGGAGCTACGCCCCCTGCGCTGTTTTAAAA spacer 

length: 39 repeater length: 25
4372   513345 CCAGAAATCAAAAGATAGTAGAAAC CTGCTTCGACAGGAGCTCCTCGGCGATTTCGGGCGACACGGGCAC 

spacer length: 45 repeater length: 25
4373   513416 CCAGAAATCAAAAGATAGTAGAAAC ATTATGCTCTCCTTCACCTCGTTTACAACCGACTTGACTATG spacer 

length: 42 repeater length: 25
4374   513484 CCAGAAATCAAAAGATAGTAGAAAC TGTTTTTAGATCTTTTGGGTTTTTAAGTTTTTTCGTGGTTTT
4375   
4376   



4377   crispr 6
4378   526440 GTTTCTACTATCTTTTGATTTCTGG AAAGCGTCCAGCGCAATAAGGAATCTTCTGCTAGACATAATAT spacer 

length: 43 repeater length: 25
4379   526509 GTTTCTACTATCTTTTGATTTCTGG GAGCGGGATCCTCATGTTAACGCCGAGTCGGGACGGCGAAT spacer 

length: 41 repeater length: 25
4380   526576 GTTTCTACTATCTTTTGATTTCTGG GCCGCGAGTGCGGCACCGGGCCCACGCTAAGAACTTCGCAAGCG spacer 

length: 44 repeater length: 25
4381   526646 GTTTCTACTATCTTTTGATTTCTGG ATAAGAAGTGCAACAAATGCGCTTTGAAGAGAGACTTTATTC spacer 

length: 42 repeater length: 25
4382   526714 GTTTCTACTATCTTTTGATTTCTGG GTGGATGGGGCCCTTAACAATTATTGCCCGATCTAGGTTGGT
4383   
4384   
4385   GCA_000020905.1_ASM2090v1_genomic.fna(findCrispr):
4386   START       REPEAT                           

SPACER                                             
4387   crispr 1
4388   768270 GAAGCAATAATGAAGAATTGAAAG TTAATCTACTTCGTCCTCCCGCTGGCAATGCTGGTGAGAATA spacer 

length: 42 repeater length: 24
4389   768337 GAAGCAATAATGAAGAATTGAAAG TAGATTTTATCCATGGGCCTTAAATCCAGTTGGCTGGGGC spacer 

length: 40 repeater length: 24
4390   768402 GAAGCAATAATGAAGAATTGAAAG ACATATGCCCGGGGCGGGGGCCTGATTCATTTTGAAGA spacer 

length: 38 repeater length: 24
4391   768465 GAAGCAATAATGAAGAATTGAAAG CATGTAATCACCCTCTATCATCACCAATAGAGGTTAATGAA spacer 

length: 41 repeater length: 24
4392   768531 GAAGCAATAATGAAGAATTGAAAG CTGTAGTTGTTTCGGGTACGGCTTCAAACAGTCCACTAGTAGCG spacer 

length: 44 repeater length: 24
4393   768600 GAAGCAATAATGAAGAATTGAAAG CAAGTCCGGCTTCGCGCCGATCTACGATGTCATAGGCAAGG spacer 

length: 41 repeater length: 24
4394   768666 GAAGCAATAATGAAGAATTGAAAG AAAGAGTCTTCCTTTCCTAGCCATTCGACCAGCGAAGCAGT
4395   
4396   
4397   crispr 2
4398   752212 GAATACAATAGAAAGAATTGAAAG GTCTCAGTAAATACTTCAATTGCTTCTTTTTCGTTATTGTCG spacer 

length: 42 repeater length: 24
4399   752279 GAATACAATAGAAAGAATTGAAAG TTTCATAAAACTCTCTCACTAGTCGACGCACCAATGCGG spacer 

length: 39 repeater length: 24
4400   752343 GAATACAATAGAAAGAATTGAAAG ATGATATAGTTGAATCCCAAACATGTTTTAACCGATATAGC spacer 

length: 41 repeater length: 24
4401   752409 GAATACAATAGAAAGAATTGAAAG TAGAGTGAGTTCATAAGTAGTTTGGCAAATTGTCTGGTTA spacer 

length: 40 repeater length: 24
4402   752474 GAATACAATAGAAAGAATTGAAAG 

TCAAATTTTGTCTCTATAAAAAGAATGAGGCGTCTATGGAATAAAGAATGGGG spacer length: 53 repeater 
length: 24

4403   752552 GAATACAATAGAAAGAATTGAAAG TCAACCTTCTAAGGACGTCTATAACGTCCTTAGAGAGAGATAC spacer 
length: 43 repeater length: 24

4404   752620 GAATACAATAGAAAGAATTGAAAG TTTCCGATTTTCCTCACGAATATGAATTCGTCTTCA spacer length: 
36 repeater length: 24

4405   752681 GAATACAATAGAAAGAATTGAAAG GCTGTTTCATCGTCTACGCTTATGGCTTTTATTATTCTCTTT spacer 
length: 42 repeater length: 24

4406   752748 GAATACAATAGAAAGAATTGAAAG TCTTGTATGCCTCTACAAGTAATCTCTCAGCTACA spacer length: 
35 repeater length: 24

4407   752808 GAATACAATAGAAAGAATTGAAAG GCCCGTGTGAGAGGCCCCGTAGATATATAGCCAGTGTAGCC spacer 
length: 41 repeater length: 24

4408   752874 GAATACAATAGAAAGAATTGAAAG CACGTGTAATTATAAATGATTTACGCCGTTAAAGTTTTTTCAG spacer 
length: 43 repeater length: 24

4409   752942 GAATACAATAGAAAGAATTGAAAG AACAATAGCCGTCCAAGGGGTGTGCTGAATATACCCG spacer length: 
37 repeater length: 24

4410   753004 GAATACAATAGAAAGAATTGAAAG TAAATAAAATCTAAACCGTATGAGGTGAGGTGTAAGTCTTGG spacer 
length: 42 repeater length: 24

4411   753071 GAATACAATAGAAAGAATTGAAAG TATCGTAATTATAGTTTAGATGCTTGATTACCTGGCGGATTA spacer 
length: 42 repeater length: 24

4412   753138 GAATACAATAGAAAGAATTGAAAG TTGTTATAACCCCCATCTCATACATACGTCTCAAATCCA spacer 
length: 39 repeater length: 24

4413   753202 GAATACAATAGAAAGAATTGAAAG ATTAATGCTGACACGTTGTAGCCTTGCTCTTTCAATTTCCTCA spacer 
length: 43 repeater length: 24

4414   753270 GAATACAATAGAAAGAATTGAAAG TCAGGGCGTTCCTCTACGCGTTTCTGCTGCAGGTAGCAACTGAGC spacer 
length: 45 repeater length: 24

4415   753340 GAATACAATAGAAAGAATTGAAAG CATAACCTAGACCTCTTGTACCAACGAACCTTACCTTTATT spacer 
length: 41 repeater length: 24

4416   753406 GAATACAATAGAAAGAATTGAAAG AGACGTGAAAAAAACGTTTTAAACTAGCTATCACTTACCTT spacer 
length: 41 repeater length: 24



4417   753472 GAATACAATAGAAAGAATTGAAAG TTAAACGCGTTACCACTCAATGCGTTCCCGTCAGAGTGGC spacer 
length: 40 repeater length: 24

4418   753537 GAATACAATAGAAAGAATTGAAAG CGCCTCCACGTTCATATCAACATTGTTGAACAGAGACTT spacer 
length: 39 repeater length: 24

4419   753601 GAATACAATAGAAAGAATTGAAAG AAATTTAATACACGCGTTTTATAGTAATCGCTCGCTTTTTTT spacer 
length: 42 repeater length: 24

4420   753668 GAATACAATAGAAAGAATTGAAAG CAGAATATTACAATTCACTTCTAGGTGAACGGGCGTGAGTAG spacer 
length: 42 repeater length: 24

4421   753735 GAATACAATAGAAAGAATTGAAAG CGATCACGACAACTGTCTATAACACTACTACTACCACCC spacer 
length: 39 repeater length: 24

4422   753799 GAATACAATAGAAAGAATTGAAAG TTATATCCGTAGTGAATATTCAAATGCATTGGCTTT spacer length: 
36 repeater length: 24

4423   753860 GAATACAATAGAAAGAATTGAAAG TAGACCTGCCTCGAGACAGTTATAGTTGTATAGACCCTGC spacer 
length: 40 repeater length: 24

4424   753925 GAATACAATAGAAAGAATTGAAAG CTTATCCCATGAACGCATTTTACCTTACGCCCCTACGGTAAAG spacer 
length: 43 repeater length: 24

4425   753993 GAATACAATAGAAAGAATTGAAAG TTTGTCAGCTGTGTGATCACTTCTGTTTTGCTGTTGATTTTCG spacer 
length: 43 repeater length: 24

4426   754061 GAATACAATAGAAAGAATTGAAAG CTTCTGACTCGAGCTCGACTAACACGCTCTCACCTCGCTCT spacer 
length: 41 repeater length: 24

4427   754127 GAATACAATAGAAAGAATTGAAAG ATCTTAGATATGACGTAGTACCTGTCCTTCTCCATCGTGTAG spacer 
length: 42 repeater length: 24

4428   754194 GAATACAATAGAAAGAATTGAAAG ACTGCTTTCAACCCTCCCGTTAGGGTCTTTCACAGCTCTATAT spacer 
length: 43 repeater length: 24

4429   754262 GAATACAATAGAAAGAATTGAAAG TAGTATAGCGCCTTTCCTCAGGGCTACCAACTACCGCGTCCTC spacer 
length: 43 repeater length: 24

4430   754330 GAATACAATAGAAAGAATTGAAAG TATACTACTGGATGATTTGAGTTATGTACTCAATCCACGGAGT spacer 
length: 43 repeater length: 24

4431   754398 GAATACAATAGAAAGAATTGAAAG CTTAGTTGCACTATCTCATCATGATACCTGTCTACGTCTATC spacer 
length: 42 repeater length: 24

4432   754465 GAATACAATAGAAAGAATTGAAAG CTGTGCTACAAATCTCCCCAGGGCCTCGAGTTTCCTCAACTTGGG spacer 
length: 45 repeater length: 24

4433   754535 GAATACAATAGAAAGAATTGAAAG GAGGTTCACACTACCACCCTAGAAGGAGGCTATGTGTT spacer 
length: 38 repeater length: 24

4434   754598 GAATACAATAGAAAGAATTGAAAG ACTACCGCATATTAACGTCATTGACACAGCCCGAAATACGT spacer 
length: 41 repeater length: 24

4435   754664 GAATACAATAGAAAGAATTGAAAG AGGCAGACAGCGTGAGGCAGGCTAGCATGGAGGAGCTGAAG spacer 
length: 41 repeater length: 24

4436   754730 GAATACAATAGAAAGAATTGAAAG TACTCTTTCCCCGACACCTTCGACAACTCGCTAACACTCA spacer 
length: 40 repeater length: 24

4437   754795 GAATACAATAGAAAGAATTGAAAG TGAATACGAGGATCAGGATACCGGTGAGATACGTAGTGG spacer 
length: 39 repeater length: 24

4438   754859 GAATACAATAGAAAGAATTGAAAG AAGACTACATCGTCTGACCCACTCCACGCTTTCAACAGCCAAGTGA 
spacer length: 46 repeater length: 24

4439   754930 GAATACAATAGAAAGAATTGAAAG CAAGACTATTGGCCTCGGCATGAACTTCTTCAATTCATCGTC spacer 
length: 42 repeater length: 24

4440   754997 GAATACAATAGAAAGAATTGAAAG CTATTGTGGGCGGGGTGATGTCCGCTACTTTAACTTCTTGA spacer 
length: 41 repeater length: 24

4441   755063 GAATACAATAGAAAGAATTGAAAG TTGAAGCGACCGTGGTGTCGGGCGTAGCTGCGAGCACAGTG spacer 
length: 41 repeater length: 24

4442   755129 GAATACAATAGAAAGAATTGAAAG GAGATAATAAAATGTTGGCATTTAGACTATCGCCTCGCTGAAAG spacer 
length: 44 repeater length: 24

4443   755198 GAATACAATAGAAAGAATTGAAAG TCGACCATCTCAAATGCTGTCACGGGTTTCCTGGACACGTTTAA spacer 
length: 44 repeater length: 24

4444   755267 GAATACAATAGAAAGAATTGAAAG CCAGCTATACCTAGCTTACCAAAGATGATTCGTGCTAATGGA spacer 
length: 42 repeater length: 24

4445   755334 GAATACAATAGAAAGAATTGAAAG ATGGTATATAATGATCGGACATCAATCGACCCGTCGAAT spacer 
length: 39 repeater length: 24

4446   755398 GAATACAATAGAAAGAATTGAAAG TGCTCTTTAATACGGCTGAGGGAGTTGATGCAAATAGCTCA spacer 
length: 41 repeater length: 24

4447   755464 GAATACAATAGAAAGAATTGAAAG CCAATGACGCTTGCCAGCGATCTACTCCTTGGGAATATCTGCA spacer 
length: 43 repeater length: 24

4448   755532 GAATACAATAGAAAGAATTGAAAG CTCTACCTTGACCAACAAACTCACCTAATATTCTAATAAT spacer 
length: 40 repeater length: 24

4449   755597 GAATACAATAGAAAGAATTGAAAG CAATGTACTTATCCACTCTCAAGCATTCAAGCGTCGCATCACTA spacer 
length: 44 repeater length: 24

4450   755666 GAATACAATAGAAAGAATTGAAAG TACTGTGCCACCCCCGCCTCCCCCAGTAGGCTCCCTGAGGTAT spacer 
length: 43 repeater length: 24

4451   755734 GAATACAATAGAAAGAATTGAAAG CAGGAACGGGGCTATGCTTTTCGCGTAGTGACAGATAAACA spacer 
length: 41 repeater length: 24

4452   755800 GAATACAATAGAAAGAATTGAAAG ATCACACGTTATTAAATCATACGCCTTAGCTATCCATGGTGTAT spacer 



length: 44 repeater length: 24
4453   755869 GAATACAATAGAAAGAATTGAAAG TCTGACATATAGTGTTTTTGAAACAGGGGTGGTCGGGATGC spacer 

length: 41 repeater length: 24
4454   755935 GAATACAATAGAAAGAATTGAAAG AAATCACAGAAAGTGTTTGTCTCCGACTTGAGACAGGTAT spacer 

length: 40 repeater length: 24
4455   756000 GAATACAATAGAAAGAATTGAAAG TCCTTAGATACATGTACATACCCTTAGCAACTACTTCTAAGAT spacer 

length: 43 repeater length: 24
4456   756068 GAATACAATAGAAAGAATTGAAAG CGGTTACTGCCGTAGAAGTGATAAGAGCAAGAACATAGTTG spacer 

length: 41 repeater length: 24
4457   756134 GAATACAATAGAAAGAATTGAAAG GCTTAGACTTATCATCGATGAACGACAGATAAAACGCAC spacer 

length: 39 repeater length: 24
4458   756198 GAATACAATAGAAAGAATTGAAAG ACGCGACCTGGAGCGGCTGTAGAATACCGTGCTGTCTGAT spacer 

length: 40 repeater length: 24
4459   756263 GAATACAATAGAAAGAATTGAAAG TTGCAGTGTGGCGTATGTAGCACTTGACCTCGCTGGCTTCT spacer 

length: 41 repeater length: 24
4460   756329 GAATACAATAGAAAGAATTGAAAG CCGCTAGCTAGCCTCAATTTACAGAGGTGGCCCGCGGAGCC spacer 

length: 41 repeater length: 24
4461   756395 GAATACAATAGAAAGAATTGAAAG GTTGCCTCCGCCCGCTCACGGCTCATGCCCAGCGATGCGAGGT spacer 

length: 43 repeater length: 24
4462   756463 GAATACAATAGAAAGAATTGAAAG GAGTACTCAGCTGGAGTGTCAGCGCCACGTAAGGACTGGG spacer 

length: 40 repeater length: 24
4463   756528 GAATACAATAGAAAGAATTGAAAG CAGGACTTTCACCTGCAGTGTGTACACACATTTCATTGA spacer 

length: 39 repeater length: 24
4464   756592 GAATACAATAGAAAGAATTGAAAG ATCAAGATAGCCCATTTGAGAAAGTTTTTCCTTGAATGTCTCT spacer 

length: 43 repeater length: 24
4465   756660 GAATACAATAGAAAGAATTGAAAG ACACCAGCACCTGGCGGGGAAGAGGAGAAGGCCGAGCAG spacer 

length: 39 repeater length: 24
4466   756724 GAATACAATAGAAAGAATTGAAAG TTTTCTTAACTTCATCAGCAAATACATAGTCCTTGGGTGCA spacer 

length: 41 repeater length: 24
4467   756790 GAATACAATAGAAAGAATTGAAAG AATAATGTCTCCCGGTGATGGAAAATATTCGGTGACGGCTAG spacer 

length: 42 repeater length: 24
4468   756857 GAATACAATAGAAAGAATTGAAAG GAGCGGAGCCGACAAAGCAGTACCTAAGATGAGTGAATTC spacer 

length: 40 repeater length: 24
4469   756922 GAATACAATAGAAAGAATTGAAAG GACAGAGAAACTAAAAGAGATGAAGCTCGAGAAGGTGATCGCGTGG 

spacer length: 46 repeater length: 24
4470   756993 GAATACAATAGAAAGAATTGAAAG GTAATTCCATATATCCGCTGGGTTTGTTGGTGTTATAGCAGTACTT 

spacer length: 46 repeater length: 24
4471   757064 GAATACAATAGAAAGAATTGAAAG TTTAAAATGGATACTAGCACGGGTATAATGGAGTTTATAA spacer 

length: 40 repeater length: 24
4472   757129 GAATACAATAGAAAGAATTGAAAG CAGGACTTTCACCTGCAGTGTGTACACACATTTCATTGA spacer 

length: 39 repeater length: 24
4473   757193 GAATACAATAGAAAGAATTGAAAG TAATGCTACTTTCACGTAGTACTTCTCGAACACTTCTTT spacer 

length: 39 repeater length: 24
4474   757257 GAATACAATAGAAAGAATTGAAAG AATATGACACTGCAATCGATTCGCGTGATGCACGTGCGCGGTG spacer 

length: 43 repeater length: 24
4475   757325 GAATACAATAGAAAGAATTGAAAG ATAACCCCGGTTAGTGTACCAGTTACACTATTCATCCACG spacer 

length: 40 repeater length: 24
4476   757390 GAATACAATAGAAAGAATTGAAAG CTGGTCAGACCGCAATGCTCTACGAGGAAGACAGTCGACTC spacer 

length: 41 repeater length: 24
4477   757456 GAATACAATAGAAAGAATTGAAAG GACAGAGAAACTAAAAGAGATGAAGCTCGAGAAGGTGATCACGTGG 

spacer length: 46 repeater length: 24
4478   757527 GAATACAATAGAAAGAATTGAAAG ATAACATATGCGGAGGGGTTGTGACATGAACCTGCGCTACA spacer 

length: 41 repeater length: 24
4479   757593 GAATACAATAGAAAGAATTGAAAG AGGGATGGGTTGAGGGATGCAATCACGTGGTATGGTGCATGGTA spacer 

length: 44 repeater length: 24
4480   757662 GAATACAATAGAAAGAATTGAAAG CTCTTTATTGTAAAACTGTTTACGTAGCGTTTTTTACACCG spacer 

length: 41 repeater length: 24
4481   757728 GAATACAATAGAAAGAATTGAAAG ACTCGCATTGCTCATTAACATAGCTATTGGTATAACTCTG spacer 

length: 40 repeater length: 24
4482   757793 GAATACAATAGAAAGAATTGAAAG CGCAGGTCATCAACAACTATCCTTGATGGTTTCATGTTGC spacer 

length: 40 repeater length: 24
4483   757858 GAATACAATAGAAAGAATTGAAAG CCGGCTTCGCGCCGATCTACGATGTCATAGGCAAGGTGAA
4484   
4485   
4486   GCA_000021965.1_ASM2196v1_genomic.fna(findCrispr):
4487   START       REPEAT                           

SPACER                                             
4488   crispr 1
4489   1392154 ATTGAACTTCTGGATCCGGT 

GGTTATACGAGTCGACTACGTAGACGCTTCCTGTGTTGTCCACCGCGACACCAGATGGCCAGTGGACCTGCCCGTCTCCTGAGCCT
TCACTGCCCCATTTCATGAGGAATCCCCCGGACG spacer length: 120 repeater length: 20



4490   1392295 ATTGAACTTCTGGATCCGGT 
TGTTCTGCTTGTCGGTCACGTAGACATTGCCAGCACTATCCAGCGCGACACCAGATGGCTGGTTGAACTGCCCGTCTCCCGAACCA
ATACTGCCCCATTTCATGAGGAATCCCCCGGACG spacer length: 120 repeater length: 20

4491   1392436 ATTGAACTTCTGGATCCGGT 
CATGTTGATACTTATATAAGTTATTCTGAATTCCAAGGATCTGAACCGGAATTGCAGGAATTGGCCAGCATCATCTATCTTGAGGT
ATTTCTTACGCGCGATGATATCCTGATTCACACT

4492   
4493   
4494   crispr 2
4495   1732347 CAACGCGAGATACTTATGTTG 

AACGCTGAGGCATATATACCTTAGTATCAATCGATTCATTGAAGCAAACGATACATGCGCTCTTCACAATCACTCGCATTCCATT 
spacer length: 85 repeater length: 21

4496   1732454 CAACGCGAGATACTTATGTTG 
AACGCTCGGACATATATACTTTACTTCAAATCCCGATTCGTCGAATCGGAGTCTGAAGACGTCCTTCACAATCACTCGTGTCGACT
TC spacer length: 88 repeater length: 21

4497   1732564 CAACGCGAGATACTTATGTTG 
CGCTATCCAACGCCAGGGATGTAAAAAACCCGACCTGCCCCGCCGAATCCACCGTTTCGTTCTGCCAGGTCTGGGCGGAAACGGGT
CC

4498   
4499   
4500   crispr 3
4501   2755064 GGCAACGTCTACGTCGTCGACAC 

CGGGAACAACCGGGTCCAGAAGTTCACATCGACCGGCACATTCATCACACAATGGGGCGGTGAAGGTTTCGGAGACGGGCAGTTCA
ACTTTCCTGGCGGCATCACCGCGGATAGCGC spacer length: 117 repeater length: 23

4502   2755205 GGCAACGTCTACGTCGTCGACAC 
GGAGAACGACCGGGTCCAGAAGTTCACATCGACCGGCGAATTCATCACGAAATGGGGCGGTGATGGTTCGGGAGTCGGGGAGTTCA
ACTACCCCTATGGTATCGCCGTGGACCGTGC spacer length: 117 repeater length: 23

4503   2755346 GGCAACGTCTACGTCGTCGACAC 
TACGCTGCTCAGTCCGGCCCTTGCCGGCCACCCGGAACTCGCGTTCATCAGCGTCCACGTAGCGCCGTTATCGATCGACCTCCATG
TATCATTCAAAATGGCTCTTGATTCATTACT

4504   
4505   
4506   crispr 4
4507   2356712 TAACTGATCCGGGGGTTGCCGGCGC 

CGTCCAGCGCAAGGGATGTGCACTTCCCGACATACCCCTCTGAATCCACTGTTTCATTGTGCCAGCCCGAACCATCGTGCCACGCA
TACTTCAGGTCATCAGTCCCTTCGTATAA spacer length: 115 repeater length: 25

4508   2356853 TAACTGATCCGGGGGTTGCCGGCGC 
TGTCCAGCGCCAGAGAGGTGTACCACCCTACAGTTCCCTTTGAATCCACCGTTTCATTGTGCCAGCCAGAGTCATCGTGCCACGCA
TACTTCAGGTCGTTATTCGACAGATCGCT spacer length: 115 repeater length: 25

4509   2356994 TAACTGATCCGGGGGTTGCCGGCGC 
TATCCAACGCCAGGGACGTATATGCCCCGACATACCCCTCTGAATCCACCGTTTCGGTGTGCCAGCCAGAGTCATCGTGCCATGCA
TACTTCAGATCGTTATTCGACCAATCGCT spacer length: 115 repeater length: 25

4510   2357135 TAACTGATCCGGGGGTTGCCGGCGC 
TGTCAAGAGCAAGGGATGTGTACCACCCGACCCGCCCCTCAGAATCCACCGTTTCATTGTGCCAGCCCAAACCGTCGTGCCACGCA
TATTTCAGGTTGCCATCCGTATCATCGAA spacer length: 115 repeater length: 25

4511   2357276 TAACTGATCCGGGGGTTGCCGGCGC 
TCCAACGCCAGGGATGTAAAAAACCCGACCTGCCCCGCCGAATCCACCGTTTCGTTCTGCCAGGTCTGGGCGGAAACGGGTCCGAT
GCCAAGCGATACCAACAGCAGTGCCGCTG

4512   
4513   
4514   crispr 5
4515   2356853 TAACTGATCCGGGGGTTGCCGGCGCT 

GTCCAGCGCCAGAGAGGTGTACCACCCTACAGTTCCCTTTGAATCCACCGTTTCATTGTGCCAGCCAGAGTCATCGTGCCACGCAT
ACTTCAGGTCGTTATTCGACAGATCGCT spacer length: 114 repeater length: 26

4516   2356994 TAACTGATCCGGGGGTTGCCGGCGCT 
ATCCAACGCCAGGGACGTATATGCCCCGACATACCCCTCTGAATCCACCGTTTCGGTGTGCCAGCCAGAGTCATCGTGCCATGCAT
ACTTCAGATCGTTATTCGACCAATCGCT spacer length: 114 repeater length: 26

4517   2357135 TAACTGATCCGGGGGTTGCCGGCGCT 
GTCAAGAGCAAGGGATGTGTACCACCCGACCCGCCCCTCAGAATCCACCGTTTCATTGTGCCAGCCCAAACCGTCGTGCCACGCAT
ATTTCAGGTTGCCATCCGTATCATCGAA spacer length: 114 repeater length: 26

4518   2357276 TAACTGATCCGGGGGTTGCCGGCGCT 
TACGCTGCTCAGTCCGGCCCTTGCCGGCCACCCGGAACTCGCGTTCATCAGCGTCCACGTAGCGCCGTTATCGATCGACCTCCATG
TATCATTCAAAATGGCTCTTGATTCATT

4519   
4520   
4521   crispr 6
4522   886871 GAGTACGATGCTTCCGTCCGGCATCGC 

GACCGCTGTCTGGCAGTCCCGCTCAGACCATCCGGAGTTCGGGTTCATCAGCGTCCAGGTTTTGCCGTCATCAGTCGACCTCCACG
TATCATTTGTGAGATTCCCGCTCTCATCCCTACCGCCCG spacer length: 125 repeater length: 27

4523   887024 GAGTACGATGCTTCCGTCCGGCATCGC 
TACACTGCTGTGATAGAATCTTCCTGACCACCCGGAGTTCGCGTTCATCAGCGTCCATGTAGCGCCGTCATCGGTCGACCTCCATG



TGTCGTTCATATAGGTGGATTCATTACCACCGCCCA spacer length: 122 repeater length: 27
4524   887174 GAGTACGATGCTTCCGTCCGGCATCGC 

GCCAGGGATGTAAAAAACCCGACCTGCCCCGCCGAATCCACCGTTTCGTTCTGCCAGGTCTGGGCGGAAACGGGTCCGATGCCAAG
CGATACCAACAGCAGTGCCGCTGAAAGAATTGACAA

4525   
4526   
4527   GCA_000022365.1_ASM2236v1_genomic.fna(findCrispr):
4528   START       REPEAT                           

SPACER                                             
4529   crispr 1
4530   208507 CAATT 

CTCCTAGAGTCTTATTGCAACTACGCGCTACTACTGATGAGGAAGGTAGCAGAACTCCCTTTCAATTCTCTAGAGTCTTATTGCAA
CGGGAAATATACGTCGATATTGACGCTTATAGGGAAAGCCTT spacer length: 128 repeater length: 5

4531   208641 CAATT CTCCTAGAGTCTTATTGCAACCTGGGTTGGCTGGTCTTCGGCATTGCCCTCATCGGCCTCTT spacer 
length: 62 repeater length: 5

4532   208709 CAATT CTCCTAGAGTCTTATTGCAACAGGCCGTCCCCGACGCATGCATGGCATCCGCCGGATCCCTT spacer 
length: 62 repeater length: 5

4533   208777 CAATT CTCCTAGAGTCTTATTGCAACCTTGTCCGTACTTCTTCGCGTAAATTCTGCTCGCCTTTTCTT spacer 
length: 63 repeater length: 5

4534   208846 CAATT TCTAGGAGAATTGAAAGCGGAACAATAATCGGCGAAAAACCACTTTATCTTATCGAGTTGCAA
4535   
4536   
4537   crispr 2
4538   1221278 GTTGCAATAAGACTCTAGGAGAATTGAAAG GGAGATTGGTCAACTCTGGCTTGACTGGAGGGCTGG spacer 

length: 36 repeater length: 30
4539   1221345 GTTGCAATAAGACTCTAGGAGAATTGAAAG CGCGTAAATGAGGGCCGGGTAATTCGCGAGATAAG spacer 

length: 35 repeater length: 30
4540   1221411 GTTGCAATAAGACTCTAGGAGAATTGAAAG ATACTCAAAGCCGGCCCCAACAGCCCCAAAATAATC spacer 

length: 36 repeater length: 30
4541   1221478 GTTGCAATAAGACTCTAGGAGAATTGAAAG CTGGATCTCCCACACGGCCTGGGCCTTCTCAACCTG spacer 

length: 36 repeater length: 30
4542   1221545 GTTGCAATAAGACTCTAGGAGAATTGAAAG TAGTTCTTAACGAAACTCCGCACCCTCCTCCTAACT spacer 

length: 36 repeater length: 30
4543   1221612 GTTGCAATAAGACTCTAGGAGAATTGAAAG TTGGGGTGCTCTACCTCGCTAGGACTGGCAAAAAGAG spacer 

length: 37 repeater length: 30
4544   1221680 GTTGCAATAAGACTCTAGGAGAATTGAAAG CTCATTGAATCCCTCTCAACCTCAAGGTACTCCTTC spacer 

length: 36 repeater length: 30
4545   1221747 GTTGCAATAAGACTCTAGGAGAATTGAAAG GACTTTGGTCGGGGCCCGCAAAGAGTATCCGAACCTCTCA 

spacer length: 40 repeater length: 30
4546   1221818 GTTGCAATAAGACTCTAGGAGAATTGAAAG TTAAGTGTTCATGAATTGATACTGGAAGTCGAAACA spacer 

length: 36 repeater length: 30
4547   1221885 GTTGCAATAAGACTCTAGGAGAATTGAAAG AAGCGTTGTTATTTGCCTCATGCCGATCCCCCCA spacer 

length: 34 repeater length: 30
4548   1221950 GTTGCAATAAGACTCTAGGAGAATTGAAAG TTTGTCGGGGACTACTTCGTAATGGCACACAACGGC spacer 

length: 36 repeater length: 30
4549   1222017 GTTGCAATAAGACTCTAGGAGAATTGAAAG AACTCGTAACTGAAGATGTTATAGTTGCTTCTATCG spacer 

length: 36 repeater length: 30
4550   1222084 GTTGCAATAAGACTCTAGGAGAATTGAAAG GAGTTGGTCGTGTGGGTTGGGGTTATCAGTGCATGCT spacer 

length: 37 repeater length: 30
4551   1222152 GTTGCAATAAGACTCTAGGAGAATTGAAAG TTCTTCTATGACGTATTTATTGATTTTACTGATTATT spacer 

length: 37 repeater length: 30
4552   1222220 GTTGCAATAAGACTCTAGGAGAATTGAAAG GAGCGAGGTTGGGCATCTCCTCAGCGACGGGAGTG spacer 

length: 35 repeater length: 30
4553   1222286 GTTGCAATAAGACTCTAGGAGAATTGAAAG AAGAGTGCACAAAAGAATACATTTCAACTAAAGAA spacer 

length: 35 repeater length: 30
4554   1222352 GTTGCAATAAGACTCTAGGAGAATTGAAAG AACAAAAAACGTGTTTGACTTCCCGGCCTTTACTTT spacer 

length: 36 repeater length: 30
4555   1222419 GTTGCAATAAGACTCTAGGAGAATTGAAAG CCTAATGGCCCCGGTGGTCGGGGCCGCCGACCAAAGC spacer 

length: 37 repeater length: 30
4556   1222487 GTTGCAATAAGACTCTAGGAGAATTGAAAG ACGGGAGCACGGCGGAGATCGAGTACACGGTCAAG spacer 

length: 35 repeater length: 30
4557   1222553 GTTGCAATAAGACTCTAGGAGAATTGAAAG GGTTGAACGTCACGAACTGGCTCAGGCCTTCGTACA spacer 

length: 36 repeater length: 30
4558   1222620 GTTGCAATAAGACTCTAGGAGAATTGAAAG CAATAATCGGCGAAAAACCACTTTATCTTATCGAGT
4559   
4560   
4561   crispr 3
4562   752911 ACGCGGTTGCCATCGCTGACAACGGGGACATTATTGT 

TACGGGTTCTCCTTTCACGATACGGCTTGATGCTAACGGAAACGTGATCTGGACAAAAGACGTGGGCGGT spacer 
length: 70 repeater length: 37

4563   753019 ACGCGGTTGCCATCGCTGACAACGGGGACATTATTGT 



AGCAGGCAGTTATGGTGACGACGTTTGGGTTCTCAGATTGGATGAGAATGGGAACGTGAAATGGCAAAAAACCTACGGCGGGAGCA
ATTGGGATGAGGCT spacer length: 100 repeater length: 37

4564   753157 ACGCGGTTGCCATCGCTGACAACGGGGACATTATTGT 
GTTCACATCTTCTATTTGGGTTTCCTTTCAATTCTCCTAGAGTCTTATTGCAACAGGGCGCGAAATTTGCCCTTTCGCCCAACGAA
GAAATAAGAACGTC

4565   
4566   
4567   GCA_000022385.1_ASM2238v1_genomic.fna(findCrispr):
4568   START       REPEAT                           

SPACER                                             
4569   crispr 1
4570   619238 CTTTCAATTCTATAGTAGATTAAC AAGTGAGGAAAAGAACCTTTCAAATCTCCTATCGGTGT spacer 

length: 38 repeater length: 24
4571   619301 CTTTCAATTCTATAGTAGATTAAC TCATTACACCAGTATATTCACCATCACTGTCACCTATC spacer 

length: 38 repeater length: 24
4572   619364 CTTTCAATTCTATAGTAGATTAAC TCGATAATAATCCACTTTCTAATTCTCAACAATTATATT spacer 

length: 39 repeater length: 24
4573   619428 CTTTCAATTCTATAGTAGATTAAC TCAGTAAATGAACAAGTTTCAGCGGTCTTGTCTGAAT spacer length: 

37 repeater length: 24
4574   619490 CTTTCAATTCTATAGTAGATTAAC TTCTTTTTCTTTTTTTGAGAAGCCGTTAAAGAAAGTTAAGCTA spacer 

length: 43 repeater length: 24
4575   619558 CTTTCAATTCTATAGTAGATTAAC 

ATAAACTATATCCTATTATAACAAGCAAAAACCTTACCATCTTTCAATTCTATAGTAGATCAACTACGTGTTCATACATGTTGATG
GAATTGCTCCAGTTGCAG spacer length: 104 repeater length: 24

4576   619687 CTTTCAATTCTATAGTAGATTAAC TCTTGAAGACTTGGCAAAGAAAGGGTTCTTAAGCT spacer length: 
35 repeater length: 24

4577   619747 CTTTCAATTCTATAGTAGATTAAC ATGATTCGCTTAACGATTTTATGAACAGAGTATTATGGT spacer 
length: 39 repeater length: 24

4578   619811 CTTTCAATTCTATAGTAGATTAAC GCTGTTTGAGAGAAGAAATAAATAAAAAACGGGTTAGCT spacer 
length: 39 repeater length: 24

4579   619875 CTTTCAATTCTATAGTAGATTAAC ACTGCTTTTGCTTTTTCTTGGTGAGAAGTACAGATGCTCAT spacer 
length: 41 repeater length: 24

4580   619941 CTTTCAATTCTATAGTAGATTAAC TTGTGACAACCTTTTAGGTACTACCGTACGCCAGGCT spacer length: 
37 repeater length: 24

4581   620003 CTTTCAATTCTATAGTAGATTAAC AAAGGGGGGCAAAAATCAGGATTAGAGTCTTTTTTAGATC spacer 
length: 40 repeater length: 24

4582   620068 CTTTCAATTCTATAGTAGATTAAC GGGCATAAGAAGCTGGACAGGATAATACAGTATACGCAAGTC spacer 
length: 42 repeater length: 24

4583   620135 CTTTCAATTCTATAGTAGATTAAC ATAGTGTGTTAAAAATCAGCTATCTAAGCGGATATATAA spacer 
length: 39 repeater length: 24

4584   620199 CTTTCAATTCTATAGTAGATTAAC AGCTAGCCGGTACATTGAAAGTAGGAATCTCGATTACTT spacer 
length: 39 repeater length: 24

4585   620263 CTTTCAATTCTATAGTAGATTAAC 
AACGCTATGATCACTAGTGCTATAACTATCCAAACCCATACCTTTCAATTCTATAGTAGATTAGCTTTGTTAAACCAGTATTTAAA
CTTTTTCCCTAACTAGC spacer length: 103 repeater length: 24

4586   620391 CTTTCAATTCTATAGTAGATTAAC CCCAGTATTGCCAAAGGTTTTTGTCGATGCCTATACATATGTA spacer 
length: 43 repeater length: 24

4587   620459 CTTTCAATTCTATAGTAGATTAAC ATAGGCGTATTAAGCTCTAGCAACCTCTGGAGCTCATCAG spacer 
length: 40 repeater length: 24

4588   620524 CTTTCAATTCTATAGTAGATTAAC CAGCCTTAATGTTTAAAAATAAAAATCTCGTTGGAGCAAA spacer 
length: 40 repeater length: 24

4589   620589 CTTTCAATTCTATAGTAGATTAAC GAGGTCGACTTGGATACGATACAAAATGCACAAAGACTGA spacer 
length: 40 repeater length: 24

4590   620654 CTTTCAATTCTATAGTAGATTAAC GTGTTATTACAAGGTACTATACAAAACACAAATACGTCA spacer 
length: 39 repeater length: 24

4591   620718 CTTTCAATTCTATAGTAGATTAAC AAAAAGCTTATCAAGAAATTGTTAAAAATGTAAATTTAT spacer 
length: 39 repeater length: 24

4592   620782 CTTTCAATTCTATAGTAGATTAAC ATGGCAAGTCTTAAGGAAATATTAGATCAATTGGAAAAA spacer 
length: 39 repeater length: 24

4593   620846 CTTTCAATTCTATAGTAGATTAAC TCGAAACGATAATTAGGAGAAGAGTTACTATACTAACAT spacer 
length: 39 repeater length: 24

4594   620910 CTTTCAATTCTATAGTAGATTAAC GGAAAACTTCGACACTTTATATGTGTTTAGTTTTTCTTCTGG spacer 
length: 42 repeater length: 24

4595   620977 CTTTCAATTCTATAGTAGATTAAC TGAAAGGAACTTAGAAAAAATATTGAAGAGATATTCGTCTA spacer 
length: 41 repeater length: 24

4596   621043 CTTTCAATTCTATAGTAGATTAAC AAATTGATTCATGTCAAACGGTGGTGTGGCATTTATCTG spacer 
length: 39 repeater length: 24

4597   621107 CTTTCAATTCTATAGTAGATTAAC TAGGTTAAGTTGTCCTTACTCGTCACATTGGTCTAAGAAGAAT spacer 
length: 43 repeater length: 24

4598   621175 CTTTCAATTCTATAGTAGATTAAC CGTTATAGAGTATCTGCCAGCCGTATTCCGATACCCCA spacer 
length: 38 repeater length: 24



4599   621238 CTTTCAATTCTATAGTAGATTAAC ATTATGATGAGTATAAAAGCAGAATCGAACAGAATTATAATTT spacer 
length: 43 repeater length: 24

4600   621306 CTTTCAATTCTATAGTAGATTAAC AAAAGAAATTTCATAAAGCCTTTTTATGGTGATACAAAGG spacer 
length: 40 repeater length: 24

4601   621371 CTTTCAATTCTATAGTAGATTAAC TTCAATTTAGGCTATTCAAATCATTTTTGTGTAAATATAGA spacer 
length: 41 repeater length: 24

4602   621437 CTTTCAATTCTATAGTAGATTAAC CTGTTTCTTTTTCTCTTTCCCATCACAAAAAATTGTA spacer length: 
37 repeater length: 24

4603   621499 CTTTCAATTCTATAGTAGATTAAC GTATTTCACGGGATAAATTTTGAAATCGTGAAAAAAGCA spacer 
length: 39 repeater length: 24

4604   621563 CTTTCAATTCTATAGTAGATTAAC CCATATGAAAGGACTTCTCATAAATGGAAAAATACTTAATC spacer 
length: 41 repeater length: 24

4605   621629 CTTTCAATTCTATAGTAGATTAAC TAAAGAAAACTTTAAATATGAGAGTTGGCATAGATAAAAT spacer 
length: 40 repeater length: 24

4606   621694 CTTTCAATTCTATAGTAGATTAAC TTAATGAGGGGAAAAGAGTGGTGGATCATTATTATATTA spacer 
length: 39 repeater length: 24

4607   621758 CTTTCAATTCTATAGTAGATTAAC GAGATAAAGAAACAACTCAAAATGAAAAAAGAAGAGTTTTAAA spacer 
length: 43 repeater length: 24

4608   621826 CTTTCAATTCTATAGTAGATTAAC GTCTTTTTCCATCTTCTGTTATGATATCTATTCGATCAG spacer 
length: 39 repeater length: 24

4609   621890 CTTTCAATTCTATAGTAGATTAAC GCTAATAGTTTTTAATTCTATTAGGTCATTATTGCATAT spacer 
length: 39 repeater length: 24

4610   621954 CTTTCAATTCTATAGTAGATTAAC CCCGTGAACTTAGGAAATGCAGAGGCTGAGCTTAGAAAAA spacer 
length: 40 repeater length: 24

4611   622019 CTTTCAATTCTATAGTAGATTAAC TTCCTTCCACGCCCCTACAAGAAGGATGAGTTTTT spacer length: 
35 repeater length: 24

4612   622079 CTTTCAATTCTATAGTAGATTAAC ACTAAATAATTGGTATAGCGTGGTGTACACGTATAAGTA spacer 
length: 39 repeater length: 24

4613   622143 CTTTCAATTCTATAGTAGATTAAC AATTGGCTCAGAATTCCCAATAAAATTACGAAGTGGAAT spacer 
length: 39 repeater length: 24

4614   622207 CTTTCAATTCTATAGTAGATTAAC ATTTGTTGATTTGCAGTTGCAATAAATCCAGCGATATAAAT spacer 
length: 41 repeater length: 24

4615   622273 CTTTCAATTCTATAGTAGATTAAC CTGAGTTTGATGAAGGAATTAATGAAGAAGAAAGAGAA spacer 
length: 38 repeater length: 24

4616   622336 CTTTCAATTCTATAGTAGATTAAC CACAGACTTTCATGGTGTAGAAGTCATCCTGATAAATGT spacer 
length: 39 repeater length: 24

4617   622400 CTTTCAATTCTATAGTAGATTAAC ATGTATGTATCAGTCACGTATTCAATTTCCTTCCTTGGTT spacer 
length: 40 repeater length: 24

4618   622465 CTTTCAATTCTATAGTAGATTAAC TCGTACATTCCTTTCCTATATGCCATCCAGAAATTACCA spacer 
length: 39 repeater length: 24

4619   622529 CTTTCAATTCTATAGTAGATTAAC AATTAAAGTATTAATGAAGATGAAACTTAAGAACCATA spacer 
length: 38 repeater length: 24

4620   622592 CTTTCAATTCTATAGTAGATTAAC 
ATGTCGTTAACCGCCCTAGTCAAGGTGCCGGTCAACTGATCTTTCAATTCTATACTAGATTAACCCCAGGTCGGCTCCAGTACTTC
CCCTTGCGTATAAATTG spacer length: 103 repeater length: 24

4621   622720 CTTTCAATTCTATAGTAGATTAAC ATTAGACGCGGTGCCTTATCCGCGGGTAAGTTTGTATTTAG spacer 
length: 41 repeater length: 24

4622   622786 CTTTCAATTCTATAGTAGATTAAC ATTCAAACATCTGCTTGAGTACATCAAACGTTACGATGAGAA spacer 
length: 42 repeater length: 24

4623   622853 CTTTCAATTCTATAGTAGATTAAC CCGTAGCTGTGTTCAGCTTTGCGTTATCCAAACTGTTC spacer 
length: 38 repeater length: 24

4624   622916 CTTTCAATTCTATAGTAGATTAAC ATTTTTGCCCGCTCCTCCTCCTATCGGCATACCCTGACT spacer 
length: 39 repeater length: 24

4625   622980 CTTTCAATTCTATAGTAGATTAAC TGTAAAGTCGGTGTTATACAATATTCTTTCTCAAAAATT spacer 
length: 39 repeater length: 24

4626   623044 CTTTCAATTCTATAGTAGATTAAC ACAAGTTTGATACATTGTTTTTGGTCATCAATTTCAACAT spacer 
length: 40 repeater length: 24

4627   623109 CTTTCAATTCTATAGTAGATTAAC AATCCGCCATGTCGTGTGTGTGATCGAATGGGAACATGTC spacer 
length: 40 repeater length: 24

4628   623174 CTTTCAATTCTATAGTAGATTAAC TCGCTATCTTTGTGTACATGGCTTTCTTTGCTAACTCG spacer 
length: 38 repeater length: 24

4629   623237 CTTTCAATTCTATAGTAGATTAAC AACTACGGTATTAGTAAATTAAGGGAAGGTGAAGAGGAA spacer 
length: 39 repeater length: 24

4630   623301 CTTTCAATTCTATAGTAGATTAAC TATAAAACATAATAATTAGATCTGCTTGTTTGTAGACAA spacer 
length: 39 repeater length: 24

4631   623365 CTTTCAATTCTATAGTAGATTAAC AAGAAACTTAGTGACATGATCAATTATCACAGTATAAA spacer 
length: 38 repeater length: 24

4632   623428 CTTTCAATTCTATAGTAGATTAAC GCTTAGTTATGAAACCTGCGAGAACATTGGAGATGTTAA spacer 
length: 39 repeater length: 24

4633   623492 CTTTCAATTCTATAGTAGATTAAC TCGATTAGTTTGTCGATACAGTCCTGCAGTACGGGGGAA spacer 
length: 39 repeater length: 24



4634   623556 CTTTCAATTCTATAGTAGATTAAC TGAGGTGACCTGACGATGAAGGTCGCAATATGGATTTCT spacer 
length: 39 repeater length: 24

4635   623620 CTTTCAATTCTATAGTAGATTAAC CGCTTACACTTATTTTATTACAATTGCTACTAATTATCGAT spacer 
length: 41 repeater length: 24

4636   623686 CTTTCAATTCTATAGTAGATTAAC CCGCCGTTCATGGTTTTCAAGAAAATTTGAGTTTGAA spacer length: 
37 repeater length: 24

4637   623748 CTTTCAATTCTATAGTAGATTAAC AACACTGGGATTGGCAAATGTCCTTCGCCAGTATTAACA spacer 
length: 39 repeater length: 24

4638   623812 CTTTCAATTCTATAGTAGATTAAC TTTAAATATCCCGGAAGCCAAAGATTATTAAGGTTAGTGG spacer 
length: 40 repeater length: 24

4639   623877 CTTTCAATTCTATAGTAGATTAAC CGGGCATCATTACCACCTACCTCCCTACCTCGGTAAACT spacer 
length: 39 repeater length: 24

4640   623941 CTTTCAATTCTATAGTAGATTAAC AGCGTAAATTATCCACCTATAGGAGAATGTTCGATAGAT spacer 
length: 39 repeater length: 24

4641   624005 CTTTCAATTCTATAGTAGATTAAC CTCTACTTGTTAGATGCTTGCTACTTACGCTATATTCA spacer 
length: 38 repeater length: 24

4642   624068 CTTTCAATTCTATAGTAGATTAAC TAGACGAGTATACTTATTGCACTGATGTTGATCATTGTTT spacer 
length: 40 repeater length: 24

4643   624133 CTTTCAATTCTATAGTAGATTAAC AGAAACCAAAGCAAGAGCTGGAAACCACATGAGGAGTTT spacer 
length: 39 repeater length: 24

4644   624197 CTTTCAATTCTATAGTAGATTAAC ACAGAGCGCCCTCTGGTATGATGTCCGGATACTTATAAAAT spacer 
length: 41 repeater length: 24

4645   624263 CTTTCAATTCTATAGTAGATTAAC TAATTTATACGCCAGTACGCGGCAGATCTACGAATATCGT spacer 
length: 40 repeater length: 24

4646   624328 CTTTCAATTCTATAGTAGATTAAC TGCTAAATTATTAAGAGCTGAAAGCAAAGATGAAATAATT spacer 
length: 40 repeater length: 24

4647   624393 CTTTCAATTCTATAGTAGATTAAC TATTCGATATGGTGAATTAGCAGTCGACGTTGACCTGT spacer 
length: 38 repeater length: 24

4648   624456 CTTTCAATTCTATAGTAGATTAAC ATACATAATTATTTGATGAAAGATGGAAGTCGATTATA spacer 
length: 38 repeater length: 24

4649   624519 CTTTCAATTCTATAGTAGATTAAC AATAGATAACGGAGCGGAAATACATTACGAGAATGGATAT spacer 
length: 40 repeater length: 24

4650   624584 CTTTCAATTCTATAGTAGATTAAC AATATCCCAAATTGAAATATATTGCAACAGTTTATAATG spacer 
length: 39 repeater length: 24

4651   624648 CTTTCAATTCTATAGTAGATTAAC GTAACTTGTACGAAAGAAGAGGAAGTATCCTGTCAACCAG spacer 
length: 40 repeater length: 24

4652   624713 CTTTCAATTCTATAGTAGATTAAC AGAATGGCACCGCAACTGTAGTGGATGCTGAGGTAATATA spacer 
length: 40 repeater length: 24

4653   624778 CTTTCAATTCTATAGTAGATTAAC TTACCATAGCGTGGACTGAAAGCATATCTACACAAGTACCAC spacer 
length: 42 repeater length: 24

4654   624845 CTTTCAATTCTATAGTAGATTAAC TTGATGAAGTCCAGAGTACCGACTGCGACTCCGCATTATG spacer 
length: 40 repeater length: 24

4655   624910 CTTTCAATTCTATAGTAGATTAAC TGCGTCTAAAAGAATGAGTAGTCTCTCTTTAGTCC spacer length: 
35 repeater length: 24

4656   624970 CTTTCAATTCTATAGTAGATTAAC GGATCATAGCCAAACGCCTGAAGTAATAAAGCCCAAAG spacer 
length: 38 repeater length: 24

4657   625033 CTTTCAATTCTATAGTAGATTAAC CGGCATAGATAAATTGCCTGAGGAATCGCTCCGCGGGTA spacer 
length: 39 repeater length: 24

4658   625097 CTTTCAATTCTATAGTAGATTAAC ACATTATTTTGACGTAGCAAACGAAGTCCCGTCTCTAC spacer 
length: 38 repeater length: 24

4659   625160 CTTTCAATTCTATAGTAGATTAAC TAGGTAACTGGTACATTTACTTAGAGGAGGGAATAAACG spacer 
length: 39 repeater length: 24

4660   625224 CTTTCAATTCTATAGTAGATTAAC TTAATTCATCATTTTCCAGATGGAAATGTAGTCATA spacer length: 
36 repeater length: 24

4661   625285 CTTTCAATTCTATAGTAGATTAAC ACAATCTAATTTTGTGAATGTTTGTTTTTTGTTAATAGA spacer 
length: 39 repeater length: 24

4662   625349 CTTTCAATTCTATAGTAGATTAAC ATTACAGAATGCTAAAATGATAAAGACAGAAAAAGAGACA spacer 
length: 40 repeater length: 24

4663   625414 CTTTCAATTCTATAGTAGATTAAC TATGTAATCGTGGGTAATTACACTAGTAGAATTCGATT spacer 
length: 38 repeater length: 24

4664   625477 CTTTCAATTCTATAGTAGATTAAC ATAGGACAAATAGCGAGCACGTTAGCGGTATGGACAGAA spacer 
length: 39 repeater length: 24

4665   625541 CTTTCAATTCTATAGTAGATTAAC GGAACCAACACTATTATCGTAGAAGTATCAAGTGTACAAA spacer 
length: 40 repeater length: 24

4666   625606 CTTTCAATTCTATAGTAGATTAAC CAGTTTTACCATCTCCACTTGAGAATATCCAAATTCCTC spacer 
length: 39 repeater length: 24

4667   625670 CTTTCAATTCTATAGTAGATTAAC ACGGGACATTTTATTCCCCTTAAAACGGCGTATAAAAGAG spacer 
length: 40 repeater length: 24

4668   625735 CTTTCAATTCTATAGTAGATTAAC TAAGTGCCGAGCTTTGCTAGACTCCCCTCAAGTGCGGAA spacer 
length: 39 repeater length: 24

4669   625799 CTTTCAATTCTATAGTAGATTAAC TCGCATATAACCCCCTGTTTTCTCCCCAACAAGAAAATGTCATC spacer 



length: 44 repeater length: 24
4670   625868 CTTTCAATTCTATAGTAGATTAAC AGGGTTGTCGTCTATTAGCACGACGTCTCCCAGACCCTT spacer 

length: 39 repeater length: 24
4671   625932 CTTTCAATTCTATAGTAGATTAAC ATTAAAGTTAATGAGGATGGAACGATGGAGACACTTCAAGA spacer 

length: 41 repeater length: 24
4672   625998 CTTTCAATTCTATAGTAGATTAAC AGCTAGTTAGCTAGTTATATAATATAGTAACTTATAAA spacer 

length: 38 repeater length: 24
4673   626061 CTTTCAATTCTATAGTAGATTAAC ATTATTATCTTGTACATGTGACACATCATTATACA spacer length: 

35 repeater length: 24
4674   626121 CTTTCAATTCTATAGTAGATTAAC ATGTAATAATTTAGGTCACCTAACGCTATGTACTTCTTTTCC spacer 

length: 42 repeater length: 24
4675   626188 CTTTCAATTCTATAGTAGATTAAC AAGAATGGATGTACCTAGCTATCCCCCTAATCCACAGAATC spacer 

length: 41 repeater length: 24
4676   626254 CTTTCAATTCTATAGTAGATTAAC CTATATAAATCTCTTTACGCTCTTACTTTACGTGAATCT spacer 

length: 39 repeater length: 24
4677   626318 CTTTCAATTCTATAGTAGATTAAC ATACAAATATTTCAACATTAAATGCAATAAGTGTAGATA spacer 

length: 39 repeater length: 24
4678   626382 CTTTCAATTCTATAGTAGATTAAC CTGAAAAAGTTATTAAATTCAATATTACAATGGCTTATG spacer 

length: 39 repeater length: 24
4679   626446 CTTTCAATTCTATAGTAGATTAAC AGAAGAAAAGTTAAATCAAGAACAAAATTTAAATCAGGAGA spacer 

length: 41 repeater length: 24
4680   626512 CTTTCAATTCTATAGTAGATTAAC TCGTTGTTAACTCTGCCTTTCCATTATCAACAAAGAATTA spacer 

length: 40 repeater length: 24
4681   626577 CTTTCAATTCTATAGTAGATTAAC CTCCATTCTCGTGGAGCCAGATTGGTTACGTGGGGATAA spacer 

length: 39 repeater length: 24
4682   626641 CTTTCAATTCTATAGTAGATTAAC TTATCGAGGTCTACAACTAGGACTTTCATAAGAAAAAA spacer 

length: 38 repeater length: 24
4683   626704 CTTTCAATTCTATAGTAGATTAAC ATGCTAATCATTACATTTAAGATAATACACAAATATATAAT spacer 

length: 41 repeater length: 24
4684   626770 CTTTCAATTCTATAGTAGATTAAC TGTAGTTTGTCAATCTTTTCATATGGTAACGGAATAGTCAACC spacer 

length: 43 repeater length: 24
4685   626838 CTTTCAATTCTATAGTAGATTAAC CCAACACCTACAACAAACGGGCTGGAAATGATAAATAACC spacer 

length: 40 repeater length: 24
4686   626903 CTTTCAATTCTATAGTAGATTAAC CTCATCATGGGATTTCAAGAGCTATATCTCACGCCGTCA spacer 

length: 39 repeater length: 24
4687   626967 CTTTCAATTCTATAGTAGATTAAC GTGAATTTTCTAATTGATTTAGCTAAGAAATTAAAGAATG spacer 

length: 40 repeater length: 24
4688   627032 CTTTCAATTCTATAGTAGATTAAC TGCTTTACAATTTTTTTCATCGCTGCATATAAAAAA spacer length: 

36 repeater length: 24
4689   627093 CTTTCAATTCTATAGTAGATTAAC CCTTTCTCTCGCTAATTCCTAGCAAATTTGCAATCT
4690   
4691   
4692   crispr 2
4693   631174 GTTAATCTACTATAGAATTGAAAG ATTATTTTTACTAAAGAAAGATGGAATAGCAGCAAAAGTGC spacer 

length: 41 repeater length: 24
4694   631240 GTTAATCTACTATAGAATTGAAAG ACTTACGTATTTTGAACAATTTACGTAATCTTGAGTTAGAG spacer 

length: 41 repeater length: 24
4695   631306 GTTAATCTACTATAGAATTGAAAG GTCTCTGGGTTAATCTCATATACTACTTTTATAAGTCCCTTTT spacer 

length: 43 repeater length: 24
4696   631374 GTTAATCTACTATAGAATTGAAAG TGCCTTGCTAAACTTACATGGTAATTTATAATTTTTGGAA spacer 

length: 40 repeater length: 24
4697   631439 GTTAATCTACTATAGAATTGAAAG ATTTATTTTCGTTTTACTCGAGAGTTCATTTAATACTT spacer 

length: 38 repeater length: 24
4698   631502 GTTAATCTACTATAGAATTGAAAG GTATTTCATTTAGTCTTAACAAAAGTGGATACAGAACCTAA spacer 

length: 41 repeater length: 24
4699   631568 GTTAATCTACTATAGAATTGAAAG AAACATGACAGAAGACCAGAAAAAGCAATTGTTAATGCAA spacer 

length: 40 repeater length: 24
4700   631633 GTTAATCTACTATAGAATTGAAAG TTCTTTCTTCTACGATATATCCTCTAGCTATAGCCTCAGC spacer 

length: 40 repeater length: 24
4701   631698 GTTAATCTACTATAGAATTGAAAG AATATAAAGTATATCACAAGGGTTGTTTATGCTGTAGATATA spacer 

length: 42 repeater length: 24
4702   631765 GTTAATCTACTATAGAATTGAAAG TTGTTTCTTTCATGATTACTCGGAATAAAAATCGGATC spacer 

length: 38 repeater length: 24
4703   631828 GTTAATCTACTATAGAATTGAAAG ATAGATCCCTCATACTTACTACGAAAATTAGAGGAGTA spacer 

length: 38 repeater length: 24
4704   631891 GTTAATCTACTATAGAATTGAAAG ACTTGACGTCTTGACGGCTTACGATGAGTAAACAAGTAAAATTC spacer 

length: 44 repeater length: 24
4705   631960 GTTAATCTACTATAGAATTGAAAG AATTCGGCATGGTTTACAATAATCAATGCTTTTTCC spacer length: 

36 repeater length: 24
4706   632021 GTTAATCTACTATAGAATTGAAAG TTTTTCGTCAATTCATGAACTAAACTTATCTCATCTTCT spacer 

length: 39 repeater length: 24



4707   632085 GTTAATCTACTATAGAATTGAAAG ACAACCCTAGTGCAGTAGCTATATTCTTTGCGTCTTGGATATC spacer 
length: 43 repeater length: 24

4708   632153 GTTAATCTACTATAGAATTGAAAG TGTTCTATCAGCGTCGTCAAGAAAACGCCACCGTATACG spacer 
length: 39 repeater length: 24

4709   632217 GTTAATCTACTATAGAATTGAAAG AGTAAATTGTACATCAAACTGTGCATCATCTGAATGCGGATA spacer 
length: 42 repeater length: 24

4710   632284 GTTAATCTACTATAGAATTGAAAG ATACGAATCACCTTTTTTCCCGATTACGTGACAAAAA spacer length: 
37 repeater length: 24

4711   632346 GTTAATCTACTATAGAATTGAAAG TCCACAATTCTTCTATATCGTCGCTGTAATACGTAAGCA spacer 
length: 39 repeater length: 24

4712   632410 GTTAATCTACTATAGAATTGAAAG TCAATTTTAAGAGCTTTAGTGGAACTAATTCAACAAAAA spacer 
length: 39 repeater length: 24

4713   632474 GTTAATCTACTATAGAATTGAAAG 
ACATGATATACAAGATAAAAAAGTGTTACAATAACAGTTATGTTAATCTATTATAGAATTGAAAGAAAACTAAAAACTTCAATTCA
CTTATAGCTTTTTTCCTT spacer length: 104 repeater length: 24

4714   632603 GTTAATCTACTATAGAATTGAAAG AAAATCACGCATGTAGGTCTCTATATCGTACAACACTT spacer 
length: 38 repeater length: 24

4715   632666 GTTAATCTACTATAGAATTGAAAG ATATTCTTCCTTTTTCTCTTCGTCATTTTTTATTAG spacer length: 
36 repeater length: 24

4716   632727 GTTAATCTACTATAGAATTGAAAG GTCACATTTAGCAAAAACTATACTCTGTTCTTGTCTTAT spacer 
length: 39 repeater length: 24

4717   632791 GTTAATCTACTATAGAATTGAAAG ATTAATCTGTCATATTGCGTAATTTATGATATAAAATAT spacer 
length: 39 repeater length: 24

4718   632855 GTTAATCTACTATAGAATTGAAAG GTTCGTGTTCTGGAGGATTAATTATCGGTTCTGGTTCATG spacer 
length: 40 repeater length: 24

4719   632920 GTTAATCTACTATAGAATTGAAAG CTCATCTCTTTTAGTTCTCCGTTATCCATCTCGTAGCATCCT spacer 
length: 42 repeater length: 24

4720   632987 GTTAATCTACTATAGAATTGAAAG CACGTAAATATGAGTCAGGTATTACATAGTTGATGACATTG spacer 
length: 41 repeater length: 24

4721   633053 GTTAATCTACTATAGAATTGAAAG AATATTTTCGGTATCACAAACGAAAATTGTGGTATTTT spacer 
length: 38 repeater length: 24

4722   633116 GTTAATCTACTATAGAATTGAAAG GACTTAACTGTAAAAAGTTAATTCCCTTTTTTCTCTTTTCTTTC spacer 
length: 44 repeater length: 24

4723   633185 GTTAATCTACTATAGAATTGAAAG AAACGTAAACCGATCGTCATAAATCCACTTCTCAGTTTC spacer 
length: 39 repeater length: 24

4724   633249 GTTAATCTACTATAGAATTGAAAG CTATTCACTATGCGTTTATTATCTAATATGACAAAGAAAAAG spacer 
length: 42 repeater length: 24

4725   633316 GTTAATCTACTATAGAATTGAAAG TTATTTCTGTATTCAAATTTGATTTTTTCTTTGTTTCTG spacer 
length: 39 repeater length: 24

4726   633380 GTTAATCTACTATAGAATTGAAAG TTGTGATTGAACCGCTTAGGCTGAGTTTTCTGAAACTTCT spacer 
length: 40 repeater length: 24

4727   633445 GTTAATCTACTATAGAATTGAAAG TTAATCATATTTACTAGAGCCGGACCTCCACCAAGTCTATTGA spacer 
length: 43 repeater length: 24

4728   633513 GTTAATCTACTATAGAATTGAAAG CCTTTTTCACAGATATCTTAATTATTTCTTGTCCTAAGA spacer 
length: 39 repeater length: 24

4729   633577 GTTAATCTACTATAGAATTGAAAG ATTTCCTATTTCCTAATGAACCTAGAATTACAGTGCTGACT spacer 
length: 41 repeater length: 24

4730   633643 GTTAATCTACTATAGAATTGAAAG AACAAACTTATCATCAAATACATTGAGAAAATCTATGAACTAA spacer 
length: 43 repeater length: 24

4731   633711 GTTAATCTACTATAGAATTGAAAG TAGCTCTGCTTTCATTAGTTAGAAAATCAATTTATGCAATTC spacer 
length: 42 repeater length: 24

4732   633778 GTTAATCTACTATAGAATTGAAAG TTTTCTCTTACAATTTCTTCACTAAATGGCACAATTTTT spacer 
length: 39 repeater length: 24

4733   633842 GTTAATCTACTATAGAATTGAAAG AAGCAATGGATTGCTGAATATAGAACCTCCTGTACCTCCTGCA spacer 
length: 43 repeater length: 24

4734   633910 GTTAATCTACTATAGAATTGAAAG TCTATTGCGACAGTTTGTATTGTCATTTCAATTTTAA spacer length: 
37 repeater length: 24

4735   633972 GTTAATCTACTATAGAATTGAAAG ATATCTATTTTAAAAACGCAATTAAGGAATTTTCTTAT spacer 
length: 38 repeater length: 24

4736   634035 GTTAATCTACTATAGAATTGAAAG TATCTTCTCCACAAGAAATTCAGCTCACGGCACAATCT spacer 
length: 38 repeater length: 24

4737   634098 GTTAATCTACTATAGAATTGAAAG TACTTCGTTTAAAAAGTCAACTGATGTCTCTGCGAAAG spacer 
length: 38 repeater length: 24

4738   634161 GTTAATCTACTATAGAATTGAAAG CAAATCTATTTTTTGCAATTTTACTAGCTTCAATTTTTGAA spacer 
length: 41 repeater length: 24

4739   634227 GTTAATCTACTATAGAATTGAAAG TCTCTGCTTGACTCAATAGTGCCGATAACTCTTTCATTT spacer 
length: 39 repeater length: 24

4740   634291 GTTAATCTACTATAGAATTGAAAG GAACCATAACTCGTGGCAAACGTTACGTCTTCGTAGTCTC spacer 
length: 40 repeater length: 24

4741   634356 GTTAATCTACTATAGAATTGAAAG CCTACGTCTGCTGCTCTCAGCCCTGCTAATGCTGCTTCA spacer 
length: 39 repeater length: 24



4742   634420 GTTAATCTACTATAGAATTGAAAG CGCCATATTTTTCAATATCTTTATGATTTCCCTCACGTGCCA spacer 
length: 42 repeater length: 24

4743   634487 GTTAATCTACTATAGAATTGAAAG TTGATGTTCCTCCATTTGCAATAAGCTGAACGGCATTTA spacer 
length: 39 repeater length: 24

4744   634551 GTTAATCTACTATAGAATTGAAAG ATTTTGTTTTCTACAAACGTGTTCATTTTCGGCTCTAAGTA spacer 
length: 41 repeater length: 24

4745   634617 GTTAATCTACTATAGAATTGAAAG GCGAAACCATAGATTCACCTCCTCACCTTCTTAGACCACC spacer 
length: 40 repeater length: 24

4746   634682 GTTAATCTACTATAGAATTGAAAG ATTACCAGAACGGGCAACCCATGATAGTAAACGACCCCA spacer 
length: 39 repeater length: 24

4747   634746 GTTAATCTACTATAGAATTGAAAG ATAGATCCCTCGTACTTACTACGAAAATTAGAGGAGTAC spacer 
length: 39 repeater length: 24

4748   634810 GTTAATCTACTATAGAATTGAAAG GTCGGGGTGTTTAGTAGCGACCTCTTCCTTAAAACTTT spacer 
length: 38 repeater length: 24

4749   634873 GTTAATCTACTATAGAATTGAAAG TCCGAAGTCATAGAAGAGATTTACAGGAGAAAGAAGGCG spacer 
length: 39 repeater length: 24

4750   634937 GTTAATCTACTATAGAATTGAAAG TCAACTGCTATCTCCTGAGCTGTAACACGTTCATATG spacer length: 
37 repeater length: 24

4751   634999 GTTAATCTACTATAGAATTGAAAG GATTCAATAAGATCTTCATACTCTCCAAGAGTATAC spacer length: 
36 repeater length: 24

4752   635060 GTTAATCTACTATAGAATTGAAAG TAATTCGCTTATTAGACAAAATGCACTATTGAAACTAAAA spacer 
length: 40 repeater length: 24

4753   635125 GTTAATCTACTATAGAATTGAAAG TTCATCTTTACTAGCTAACTTATTTATTTTTACTTTTA spacer 
length: 38 repeater length: 24

4754   635188 GTTAATCTACTATAGAATTGAAAG TACATGGAGAAGCAGTATATTGAACTATCTAGAAAATAT spacer 
length: 39 repeater length: 24

4755   635252 GTTAATCTACTATAGAATTGAAAG CGCATATTTCCCAGGAGCAATCTTCGCAACTCATTACTCTA spacer 
length: 41 repeater length: 24

4756   635318 GTTAATCTACTATAGAATTGAAAG TACGTGGCTTCTAACCAGAAGAACCACCCATCGCACTC spacer 
length: 38 repeater length: 24

4757   635381 GTTAATCTACTATAGAATTGAAAG TTATTTGTTCCAATTACTAATTTTCCGATACTTCCATAA spacer 
length: 39 repeater length: 24

4758   635445 GTTAATCTACTATAGAATTGAAAG AACGACTTACAAGCAATTGCCCAGGAATTGGCGGATAGG spacer 
length: 39 repeater length: 24

4759   635509 GTTAATCTACTATAGAATTGAAAG TTTGCGATAAGATTAGAAACGTTAGAAACATCAATACCA spacer 
length: 39 repeater length: 24

4760   635573 GTTAATCTACTATAGAATTGAAAG TCTTTCTCCTCTTCGGCGCTCTTGAAGAACGTAACAATAGCCA spacer 
length: 43 repeater length: 24

4761   635641 GTTAATCTACTATAGAATTGAAAG CCTCTTCAGCCGTAAGATCTACATACTCCACAGAGATGA spacer 
length: 39 repeater length: 24

4762   635705 GTTAATCTACTATAGAATTGAAAG ACAGCGTACAAACTGAAGATCCTCAAAGGAACGCCAACAG spacer 
length: 40 repeater length: 24

4763   635770 GTTAATCTACTATAGAATTGAAAG GTAAGCTGGTAGGTCTGGTTGGTGAAGGGGTTTATGTAT spacer 
length: 39 repeater length: 24

4764   635834 GTTAATCTACTATAGAATTGAAAG TTCATGGACATTATACACTAGTAAATCACTGCTGTCCTC spacer 
length: 39 repeater length: 24

4765   635898 GTTAATCTACTATAGAATTGAAAG GTGGCGTACAAACAAGCAGATTACATTATTCTTTTCT spacer length: 
37 repeater length: 24

4766   635960 GTTAATCTACTATAGAATTGAAAG ATAAGGATCGTTTTTATGTTCTTCTTCGTCATCATCTT spacer 
length: 38 repeater length: 24

4767   636023 GTTAATCTACTATAGAATTGAAAG CATGAAACATCACAACAACAAACTAGAGAATCAAATC spacer length: 
37 repeater length: 24

4768   636085 GTTAATCTACTATAGAATTGAAAG ATGGCTACATCTAGTTTCATGGTCTCGCAAGGATATATGC spacer 
length: 40 repeater length: 24

4769   636150 GTTAATCTACTATAGAATTGAAAG GCAAAATGCTTAATACCTCTAATTTACTTCTGTCGTCTAACA spacer 
length: 42 repeater length: 24

4770   636217 GTTAATCTACTATAGAATTGAAAG GAAGAGGTATTGAAAGGAAAACGGTGCAAAAACGAAGGAA spacer 
length: 40 repeater length: 24

4771   636282 GTTAATCTACTATAGAATTGAAAG AAGACTTCCAATGCGAGTTGGAATCCTAACGTAGTTA spacer length: 
37 repeater length: 24

4772   636344 GTTAATCTACTATAGAATTGAAAG ATTAGTATTGAAATTAGTAACGACAAACATATTTCTAAA spacer 
length: 39 repeater length: 24

4773   636408 GTTAATCTACTATAGAATTGAAAG ACCTATTAGTGTTTTTCACGTTTGCTGCCGCATTTACT spacer 
length: 38 repeater length: 24

4774   636471 GTTAATCTACTATAGAATTGAAAG TAATGTATGCTGAAACTGGCGGTATTTCCGTGATGTTA spacer 
length: 38 repeater length: 24

4775   636534 GTTAATCTACTATAGAATTGAAAG CCATACTACGTTTTTCTCGGTATAAACAGGCTTCTTCTT spacer 
length: 39 repeater length: 24

4776   636598 GTTAATCTACTATAGAATTGAAAG TTTTCGTAAACTATTAGATCTGTTTTATCTTCATCACAC spacer 
length: 39 repeater length: 24

4777   636662 GTTAATCTACTATAGAATTGAAAG AGCGGAAGCCTAGAAGCGGATCTCAACAAAAAAGTGTTTG spacer 



length: 40 repeater length: 24
4778   636727 GTTAATCTACTATAGAATTGAAAG CTCAAAAGTAATACTTTTTTTCTCCTAAACCAAAGTAATATCTTCTT 

spacer length: 47 repeater length: 24
4779   636799 GTTAATCTACTATAGAATTGAAAG AAAATGTCTTCTGGGGTCATAGCTTCGTGAGCGAGTACTA spacer 

length: 40 repeater length: 24
4780   636864 GTTAATCTACTATAGAATTGAAAG CCCATAGAAGTCACAGCAGGGTCACCTCATTCCTCCT spacer length: 

37 repeater length: 24
4781   636926 GTTAATCTACTATAGAATTGAAAG TTCCCTCAAACAGCTGTTTTAGGGAGTTGAGAGGGAACACCA spacer 

length: 42 repeater length: 24
4782   636993 GTTAATCTACTATAGAATTGAAAG CAAGAATTGTACCGTTTCTCAGCCTATATGCAAATAATATCT spacer 

length: 42 repeater length: 24
4783   637060 GTTAATCTACTATAGAATTGAAAG CAAAAATATACTCTGTCTTAGAGTTTAAAAATGTTTCTGT spacer 

length: 40 repeater length: 24
4784   637125 GTTAATCTACTATAGAATTGAAAG AACCCAATATTTCATAATCATTGTTAGGTTCAATGTATCT spacer 

length: 40 repeater length: 24
4785   637190 GTTAATCTACTATAGAATTGAAAG AAACCCTCTTTTAAGCTGAACATATTCACGATACTTTTGACTG spacer 

length: 43 repeater length: 24
4786   637258 GTTAATCTACTATAGAATTGAAAG TCTCCTCATTTCCATCAATAAGTCTTAACCAGTATCTA spacer 

length: 38 repeater length: 24
4787   637321 GTTAATCTACTATAGAATTGAAAG GAAGAATCATAAATGTAGTAGTTTTTCCAGTTCCTCTGTTAG spacer 

length: 42 repeater length: 24
4788   637388 GTTAATCTACTATAGAATTGAAAG CGAGAAAGGGTTTTTGGGGATAGGGATAGGGGCTGCATTAA spacer 

length: 41 repeater length: 24
4789   637454 GTTAATCTACTATAGAATTGAAAG TCTTTGCTTAAGTTTCTGATATCCTCTAATATACTCC spacer length: 

37 repeater length: 24
4790   637516 GTTAATCTACTATAGAATTGAAAG ATGAAACTTCTGTAATGTCTACTGTTATTCCATTAGTT spacer 

length: 38 repeater length: 24
4791   637579 GTTAATCTACTATAGAATTGAAAG AAGGTTATTGAGATACCTACATTCAACGTACCCGCGTC spacer 

length: 38 repeater length: 24
4792   637642 GTTAATCTACTATAGAATTGAAAG 

CTTAGAATGTACTTTTGAACCATAGGAGAATTGAAAATCATGTTAATCTACTATAGAATTGAAGTGTCTTGTTTATTGTAAGCGAC
AATTTGTAGGGATTCACTC spacer length: 105 repeater length: 24

4793   637772 GTTAATCTACTATAGAATTGAAAG 
CGAATCAAATCTTACCCTAATTCTAATTATGTAAATTGATAAATCCCCAAAGGGATTGAAAGAACGTTAACTTAAATTTGCCTAGA
TGAGTTATATTTTTAGTTA

4794   
4795   
4796   crispr 3
4797   614481 GATAAATCCCCAAAGGGATTGAGAG TGTATCAGCATAACGGCGTCGACAGCTACGGGAATGGCGTA spacer 

length: 41 repeater length: 25
4798   614548 GATAAATCCCCAAAGGGATTGAGAG CGTTGATGTCGATGCTGTTTACGAAGTTTATAACAAAA spacer 

length: 38 repeater length: 25
4799   614612 GATAAATCCCCAAAGGGATTGAGAG CTCATCTTAAATGGGTAAACACGGAAACATCGTTTGGT
4800   
4801   
4802   GCA_000022405.1_ASM2240v1_genomic.fna(findCrispr):
4803   START       REPEAT                           

SPACER                                             
4804   crispr 1
4805   848255 CTTTCAATTCTATAGTAGATTATC TATACTGGAAGAGGGGACTGTGAAGTAGTTACTGGTG spacer length: 

37 repeater length: 24
4806   848317 CTTTCAATTCTATAGTAGATTATC ACTAGGACTGTCCGCTTTCGACCCAAAGCGGACTGAAGAGA spacer 

length: 41 repeater length: 24
4807   848383 CTTTCAATTCTATAGTAGATTATC AAGACATAAACAAAATCTGCAGAAGTACAACTCAGGTT spacer 

length: 38 repeater length: 24
4808   848446 CTTTCAATTCTATAGTAGATTATC AGAACAGAAAAAATTATTGCAAGGATTTGATGCGGTTA spacer 

length: 38 repeater length: 24
4809   848509 CTTTCAATTCTATAGTAGATTATC ATAGATGCCCATCCGATAGCTTCAGCGACGCCTTCAGTTG spacer 

length: 40 repeater length: 24
4810   848574 CTTTCAATTCTATAGTAGATTATC TATTTGAAGATGAGGCTAATGCTTATCAAAAATACGCTT spacer 

length: 39 repeater length: 24
4811   848638 CTTTCAATTCTATAGTAGATTATC ACAGGATCCTCAATTGGCAAATACATATGCTAATATAATTGC spacer 

length: 42 repeater length: 24
4812   848705 CTTTCAATTCTATAGTAGATTATC ACTTGTTGTACTATGTTATTTACTATTTTCTTCTTTT spacer length: 

37 repeater length: 24
4813   848767 CTTTCAATTCTATAGTAGATTATC CTTCTATTACTCCTCCCCCCTGGATATTTATTGTCGAAT spacer 

length: 39 repeater length: 24
4814   848831 CTTTCAATTCTATAGTAGATTATC TTAACTTATGGGTATATTAGATGCCTATCATGCAGTA spacer length: 

37 repeater length: 24
4815   848893 CTTTCAATTCTATAGTAGATTATC AGAAGAGCAAACAAGAAAGGAAGAGACTGTAGATCTAC spacer 

length: 38 repeater length: 24



4816   848956 CTTTCAATTCTATAGTAGATTATC GAAGCACTGTATTGAATATTGTAACTATAGCTATTTGTCA spacer 
length: 40 repeater length: 24

4817   849021 CTTTCAATTCTATAGTAGATTATC AGTGTTCCTACGTAATTATGAGCCTCGTCCATAGCTAT spacer 
length: 38 repeater length: 24

4818   849084 CTTTCAATTCTATAGTAGATTATC ATATTAAACACAATATAATGATAGATGAGGAATTTGCTTA spacer 
length: 40 repeater length: 24

4819   849149 CTTTCAATTCTATAGTAGATTATC TTGACCTTATCGGCAATTTTCATAAAACCATCTCCTTAA spacer 
length: 39 repeater length: 24

4820   849213 CTTTCAATTCTATAGTAGATTATC TGTCGACAACGGTTATTTAATAATATTAAAACTTGAT spacer length: 
37 repeater length: 24

4821   849275 CTTTCAATTCTATAGTAGATTATC ATCAACATCACAACAACAAATACAATTGCAAAAAG spacer length: 
35 repeater length: 24

4822   849335 CTTTCAATTCTATAGTAGATTATC TCCAGAACTTGTTGCACTAAAAGTAAATATGTCTATAA spacer 
length: 38 repeater length: 24

4823   849398 CTTTCAATTCTATAGTAGATTATC TCTGGATTTACTGATCTTATTAAGTTATGGCAGAATATAG spacer 
length: 40 repeater length: 24

4824   849463 CTTTCAATTCTATAGTAGATTATC GAAAATTTATTACTTGAGGTGTATATAATTTTTGTAGTA spacer 
length: 39 repeater length: 24

4825   849527 CTTTCAATTCTATAGTAGATTATC TTAATTCAGTTTCGTAGAATCCTAAGTTTGAATTTT spacer length: 
36 repeater length: 24

4826   849588 CTTTCAATTCTATAGTAGATTATC CCTAAAGGACGATAACCATTAGGTATTTCTATATCAT spacer length: 
37 repeater length: 24

4827   849650 CTTTCAATTCTATAGTAGATTATC TATGAGTATGAGCTATATAAAGTTAACGATTACTCAA spacer length: 
37 repeater length: 24

4828   849712 CTTTCAATTCTATAGTAGATTATC CTGGATTACCTGATATTGCTGCAAGCTCATAAAAGACAA spacer 
length: 39 repeater length: 24

4829   849776 CTTTCAATTCTATAGTAGATTATC TTTCGTGTTCGGAAGTGATATATATCACTTTATATCG spacer length: 
37 repeater length: 24

4830   849838 CTTTCAATTCTATAGTAGATTATC ATATTCTGTCACCGTTATCACTCCCGTCCAGTACTCCGTTG spacer 
length: 41 repeater length: 24

4831   849904 CTTTCAATTCTATAGTAGATTATC AGTAGAACCAAGTAAAGGAGGAGCAGGGGCATTTGC spacer length: 
36 repeater length: 24

4832   849965 CTTTCAATTCTATAGTAGATTATC ATGCTCAAAGCAAGTGATGGGATGATTACTAACCTA
4833   
4834   
4835   crispr 2
4836   854586 GATAATCTACTATAGAATTGAAAG ACACAATCGGCATCTACGCAAAATAACGTACTGGGGACA spacer 

length: 39 repeater length: 24
4837   854650 GATAATCTACTATAGAATTGAAAG GCACCAGGGTGTTGTGCTCGTCCAGTGCGATCCATG spacer length: 

36 repeater length: 24
4838   854711 GATAATCTACTATAGAATTGAAAG TCGCCATCGTGGAAAGCGACGCCAACGGATACTATAC spacer length: 

37 repeater length: 24
4839   854773 GATAATCTACTATAGAATTGAAAG ATTATACTTTCCTTATTGACGCTTTCCAGTGTAACATCTC spacer 

length: 40 repeater length: 24
4840   854838 GATAATCTACTATAGAATTGAAAG TATGTAACAAGAATATCAGACCTCCTAGGGATTCCG spacer length: 

36 repeater length: 24
4841   854899 GATAATCTACTATAGAATTGAAAG TTTTTTCACCAATATTGTTATTGTTGAACAAATATTTA spacer 

length: 38 repeater length: 24
4842   854962 GATAATCTACTATAGAATTGAAAG TATATTACCGTCATTCGCTCTTCTTATCCTCAGACCG spacer length: 

37 repeater length: 24
4843   855024 GATAATCTACTATAGAATTGAAAG AGTAAGATGGCAACATAAAACTTTCCTTTGTCATTGAGTTT spacer 

length: 41 repeater length: 24
4844   855090 GATAATCTACTATAGAATTGAAAG CCTAAGATTGCTAATGCGAGCAATAATGCTAATGGGCT spacer 

length: 38 repeater length: 24
4845   855153 GATAATCTACTATAGAATTGAAAG CAAAATGGACAAATAGCATTAGGTTGATGAAAATTAC spacer length: 

37 repeater length: 24
4846   855215 GATAATCTACTATAGAATTGAAAG TTACCACCATTTATTTTGCGATATTTGATGGAAACTGG spacer 

length: 38 repeater length: 24
4847   855278 GATAATCTACTATAGAATTGAAAG TGCAACCGCCCTTAGTTTTTCCCTAACCAGTTAGACAGA spacer 

length: 39 repeater length: 24
4848   855342 GATAATCTACTATAGAATTGAAAG GGGGAACGTACGGACAACATAGCAAAATATTCTACATCG spacer 

length: 39 repeater length: 24
4849   855406 GATAATCTACTATAGAATTGAAAG TCGCCTATCTGCGTTTCGACTACCACTCCGGCATATATCC spacer 

length: 40 repeater length: 24
4850   855471 GATAATCTACTATAGAATTGAAAG ATAAAGACGCCAACTGGTACCATAGTAAAGAGATACC spacer length: 

37 repeater length: 24
4851   855533 GATAATCTACTATAGAATTGAAAG AAACCGAAGCCGGCTGCACCCATGCCAAGTGCAAAAAC spacer 

length: 38 repeater length: 24
4852   855596 GATAATCTACTATAGAATTGAAAG TTCCACCCGTTGCTAGGGTTCCATTGAACGCTTGCCA spacer length: 

37 repeater length: 24
4853   855658 GATAATCTACTATAGAATTGAAAG TTAGATAAAGATATAACGTTGATCCGCTTCCAGTGAT spacer length: 



37 repeater length: 24
4854   855720 GATAATCTACTATAGAATTGAAAG AAGCCCAGCTCCTATGTTCAGGGTTGCGCTATCATG spacer length: 

36 repeater length: 24
4855   855781 GATAATCTACTATAGAATTGAAAG ATAATACTCAAAATGTTTATACAACACATGTGATGCGA spacer 

length: 38 repeater length: 24
4856   855844 GATAATCTACTATAGAATTGAAAG TTACTAGGGGATAATAAACCAGATTTTGCTAATATTTC spacer 

length: 38 repeater length: 24
4857   855907 GATAATCTACTATAGAATTGAAAG GGTCATACCGCCTTTGCCGGAGCTTATTATTCATATGCC spacer 

length: 39 repeater length: 24
4858   855971 GATAATCTACTATAGAATTGAAAG CTTACTGCAGATACATAGGGCTTCCTTATCCTATCTTAAC spacer 

length: 40 repeater length: 24
4859   856036 GATAATCTACTATAGAATTGAAAG TTAGGAAAAGAAGAAATGTATCATGTCGGCACTGATGA spacer 

length: 38 repeater length: 24
4860   856099 GATAATCTACTATAGAATTGAAAG TTCGAAATAATATATTGTGTAAGCAATGCTAGATACTGTGA spacer 

length: 41 repeater length: 24
4861   856165 GATAATCTACTATAGAATTGAAAG TTAAAAAAGCTATAAAAAACAATCTACAAGTATTACAAC spacer 

length: 39 repeater length: 24
4862   856229 GATAATCTACTATAGAATTGAAAG TTTCGAAGTTTGTAAAATTAATCTTTTTACAAATAACCA spacer 

length: 39 repeater length: 24
4863   856293 GATAATCTACTATAGAATTGAAAG GGTATTCCCATGTTTCTCACTCTGAAGTTGAAATTCCC spacer 

length: 38 repeater length: 24
4864   856356 GATAATCTACTATAGAATTGAAAG AACGCAAAATAGCCTGGACCCCCCGTTAAAACTCCTCCGCTTA spacer 

length: 43 repeater length: 24
4865   856424 GATAATCTACTATAGAATTGAAAG TTGTACTTAATTGCTGTATAGGGTATATCTTGCCACTT spacer 

length: 38 repeater length: 24
4866   856487 GATAATCTACTATAGAATTGAAAG GTAATCATGCCAACGGGCAATAATTCTATGTAACGTAA spacer 

length: 38 repeater length: 24
4867   856550 GATAATCTACTATAGAATTGAAAG TATAAAATTTTTGCTAAAATTTTATTTGAAAGATGA spacer length: 

36 repeater length: 24
4868   856611 GATAATCTACTATAGAATTGAAAG GTACATTTTGCAATTGATAGGGGGAATAAGCAAACGGAAGCTTT spacer 

length: 44 repeater length: 24
4869   856680 GATAATCTACTATAGAATTGAAAG TTAAACCATCAAGATATAATTTGACTTTCTTTTTATTCC spacer 

length: 39 repeater length: 24
4870   856744 GATAATCTACTATAGAATTGAAAG TATAGAGAAAATAACTTAACAACCATATGTAAAAAAATGA spacer 

length: 40 repeater length: 24
4871   856809 GATAATCTACTATAGAATTGAAAG AAATTAATCCCACCTTCTCTTCCTAGAGCTATAGGATC spacer 

length: 38 repeater length: 24
4872   856872 GATAATCTACTATAGAATTGAAAG AACGTGAGCCGTTTAGTACCAGCACTTTAAGAATTATG spacer 

length: 38 repeater length: 24
4873   856935 GATAATCTACTATAGAATTGAAAG ATCTTCCCCCTATAAACCCCCCAATTCCTAATCCAT spacer length: 

36 repeater length: 24
4874   856996 GATAATCTACTATAGAATTGAAAG GATGTAATTGATAGGGACATACTAGGTAATAGCACCG spacer length: 

37 repeater length: 24
4875   857058 GATAATCTACTATAGAATTGAAAG CAGTTGATGGGGAGAAGAAAGAAGATCTTCTTTTTTT spacer length: 

37 repeater length: 24
4876   857120 GATAATCTACTATAGAATTGAAAG CTACTTTAAATGTTACAACTCTGTTCATAAGTATTACTC spacer 

length: 39 repeater length: 24
4877   857184 GATAATCTACTATAGAATTGAAAG TATCTATCCAATATGTCGTACCAACACTAAGACCACTA spacer 

length: 38 repeater length: 24
4878   857247 GATAATCTACTATAGAATTGAAAG TGAAATAAGCGAGGAAGAAGTTGAACGACTAGTACC spacer length: 

36 repeater length: 24
4879   857308 GATAATCTACTATAGAATTGAAAG ATTGGCACTGAGGGCTATTTTGGATGAAGAATTCAATA spacer 

length: 38 repeater length: 24
4880   857371 GATAATCTACTATAGAATTGAAAG TATATTGCCAAAAATCACCTACAATATCACCCTCCT spacer length: 

36 repeater length: 24
4881   857432 GATAATCTACTATAGAATTGAAAG AATGAAACCAGTTCGTAATGATGTAGCACTTTCTACG spacer length: 

37 repeater length: 24
4882   857494 GATAATCTACTATAGAATTGAAAG TTGTATTTATGTCCTCCCCACTCATATAGTATAT spacer length: 34 

repeater length: 24
4883   857553 GATAATCTACTATAGAATTGAAAG CTCCTTGCTTGCTCCTCCTTTTTACCCTATTCACCC spacer length: 

36 repeater length: 24
4884   857614 GATAATCTACTATAGAATTGAAAG ATTATTTTGAAATATACTAAGAACGTCCCGCTACCACTA spacer 

length: 39 repeater length: 24
4885   857678 GATAATCTACTATAGAATTGAAAG ATTTTTGCGTATAATTACAATAGAAATTAGTCTACCTA spacer 

length: 38 repeater length: 24
4886   857741 GATAATCTACTATAGAATTGAAAG TAATGGAAGTTGGCAAATAGATATTCCTGTGTTACTTGTGTTAT spacer 

length: 44 repeater length: 24
4887   857810 GATAATCTACTATAGAATTGAAAG TCTAATCCTACTCTACAAATATGCTGCTGAAGAAGAGTT spacer 

length: 39 repeater length: 24
4888   857874 GATAATCTACTATAGAATTGAAAG TCAACATTTACACTTCTAGCATCTACTATGATGCTATC spacer 

length: 38 repeater length: 24



4889   857937 GATAATCTACTATAGAATTGAAAG ATATAATCGATTTTTGTCTCATTGTTGTTTACAGTTA spacer length: 
37 repeater length: 24

4890   857999 GATAATCTACTATAGAATTGAAAG AATAGAATGTATAATGCTAAAGCTAAGAGAGCTAAATATCT spacer 
length: 41 repeater length: 24

4891   858065 GATAATCTACTATAGAATTGAAAG ATATACGGAGATTGGATAGATGATTGTTGTGTCAAGT spacer length: 
37 repeater length: 24

4892   858127 GATAATCTACTATAGAATTGAAAG GCTATACCGGCGCCATAAGGAGAGCTTGGACTGGATG spacer length: 
37 repeater length: 24

4893   858189 GATAATCTACTATAGAATTGAAAG GCAGCTCCTCCAATTGCTAAAATTTTGCCCGGTGTTGTG spacer 
length: 39 repeater length: 24

4894   858253 GATAATCTACTATAGAATTGAAAG CTAACTTTGCCAACTTGTTCTTTAACTCTTCATTTTCCC spacer 
length: 39 repeater length: 24

4895   858317 GATAATCTACTATAGAATTGAAAG GCGGTTGTGGCGTATAAAACATACAAGTCTGACT spacer length: 34 
repeater length: 24

4896   858376 GATAATCTACTATAGAATTGAAAG TATCCTTACATGATCCCTCGTAAAGTAACGTTAGCAA spacer length: 
37 repeater length: 24

4897   858438 GATAATCTACTATAGAATTGAAAG TCTGCGTTAATTGAAGGACTATTAACCGTTTGGCCTTACA spacer 
length: 40 repeater length: 24

4898   858503 GATAATCTACTATAGAATTGAAAG TTAGTGCTTACAAAATCACTAGCAATGGGAGAGATACCAT spacer 
length: 40 repeater length: 24

4899   858568 GATAATCTACTATAGAATTGAAAG ATATTTACTCCCTTTATGAAACCACTTAAATACGCTATC spacer 
length: 39 repeater length: 24

4900   858632 GATAATCTACTATAGAATTGAAAG TCAAAATATTCAAGTGGTTCTGATTTGTATGCTTTTATA spacer 
length: 39 repeater length: 24

4901   858696 GATAATCTACTATAGAATTGAAAG GAAAATTTTTAAACCCCCAATTCGTTCTTTAGCTTATGAG spacer 
length: 40 repeater length: 24

4902   858761 GATAATCTACTATAGAATTGAAAG GAAAATATACGACAATTGCTAACAAATAATAAAGATGACT spacer 
length: 40 repeater length: 24

4903   858826 GATAATCTACTATAGAATTGAAAG TATCTAACAGTAATGGGAAGCATATCCTCTTATTCCT spacer length: 
37 repeater length: 24

4904   858888 GATAATCTACTATAGAATTGAAAG ACTAAAGTGCTATAGTGACCTAAGTGAAGATGAGAAA spacer length: 
37 repeater length: 24

4905   858950 GATAATCTACTATAGAATTGAAAG GATACAATTGCGTTAGCTAACGCTTCTAAACCGCTAG spacer length: 
37 repeater length: 24

4906   859012 GATAATCTACTATAGAATTGAAAG TACCCTGCATCATTCTCACCACTTCCTTAAGAAGGAC spacer length: 
37 repeater length: 24

4907   859074 GATAATCTACTATAGAATTGAAAG CATTATATACAATCTTTAAAAGCAATTGTATGAATAAA spacer 
length: 38 repeater length: 24

4908   859137 GATAATCTACTATAGAATTGAAAG AAATATCCTGGTTGCCATTACGTACCACCTCCACCAG spacer length: 
37 repeater length: 24

4909   859199 GATAATCTACTATAGAATTGAAAG ACTGCTTGCTGATCAATAGCAAAGAAACCCTCTGGTT spacer length: 
37 repeater length: 24

4910   859261 GATAATCTACTATAGAATTGAAAG AATATGCCATGAGCAAAGGTAGTATAATATTTCTACTTTCG spacer 
length: 41 repeater length: 24

4911   859327 GATAATCTACTATAGAATTGAAAG TTAGTATTATTGTACGATCGCGAAAGGACAAGAGAA spacer length: 
36 repeater length: 24

4912   859388 GATAATCTACTATAGAATTGAAAG AGATTATCTATATTAACGTCAAATCTGTTTAAGTTTTCT spacer 
length: 39 repeater length: 24

4913   859452 GATAATCTACTATAGAATTGAAAG CTTAGGTCTTTTTCAAGTTCTGGTTGAAACCGAAATC spacer length: 
37 repeater length: 24

4914   859514 GATAATCTACTATAGAATTGAAAG TGTAATTCACCTCTAAATATGAAAGTTTTACATTCCTT spacer 
length: 38 repeater length: 24

4915   859577 GATAATCTACTATAGAATTGAAAG ATATTTTTACTTCAAACATGAAGACCCATTATTACAA spacer length: 
37 repeater length: 24

4916   859639 GATAATCTACTATAGAATTGAAAG ATAACCTTTATTGGAAATGGCACTAGCTCTCTTTTCTTT spacer 
length: 39 repeater length: 24

4917   859703 GATAATCTACTATAGAATTGAAAG TTTATATAATGCGTCGTCTAAAGTCTCATCTATACTAGC spacer 
length: 39 repeater length: 24

4918   859767 GATAATCTACTATAGAATTGAAAG ATGTAAGAGGTAGGCCCTCATCCGTAAGTCGGGCCGTGGG spacer 
length: 40 repeater length: 24

4919   859832 GATAATCTACTATAGAATTGAAAG CTTTCCCGTCTCTAAGGTAACGATATTCCGGGACAATGT spacer 
length: 39 repeater length: 24

4920   859896 GATAATCTACTATAGAATTGAAAG TCTTCAGAGTGTTGGGGGCCGATAATATGGAGTTATCT spacer 
length: 38 repeater length: 24

4921   859959 GATAATCTACTATAGAATTGAAAG CAGATTTCTTCTTCGTTCTCAGAAATTTTGTACTCTTG spacer 
length: 38 repeater length: 24

4922   860022 GATAATCTACTATAGAATTGAAAG AACTATGCTACCGATATGTCAATAGGTCCTGTGTTTCA spacer 
length: 38 repeater length: 24

4923   860085 GATAATCTACTATAGAATTGAAAG ATTTTATAATAGTTGTATATTATTGACTTTACTTGGTTTTG spacer 
length: 41 repeater length: 24

4924   860151 GATAATCTACTATAGAATTGAAAG ATTTAGAATACTTGCGAAATTACCAGAAGTTACCTCAT spacer 



length: 38 repeater length: 24
4925   860214 GATAATCTACTATAGAATTGAAAG AAAGATATAGTGGATTCGTTAGGCATAAAACCAGAT spacer length: 

36 repeater length: 24
4926   860275 GATAATCTACTATAGAATTGAAAG TTTCCACTTGTAATTAGTTCATCAATTTTCATAGCTAAT spacer 

length: 39 repeater length: 24
4927   860339 GATAATCTACTATAGAATTGAAAG GATCTAAAGTGTGTAAATACATATTTATATTTTTTCCGC spacer 

length: 39 repeater length: 24
4928   860403 GATAATCTACTATAGAATTGAAAG ATTTCAATATTTATCTCGTTTATCGGTATGCTGTCTTGTGG spacer 

length: 41 repeater length: 24
4929   860469 GATAATCTACTATAGAATTGAAAG AGTACCGCCTAAATACCTCAGGAAATTCACGGCCACAA spacer 

length: 38 repeater length: 24
4930   860532 GATAATCTACTATAGAATTGAAAG ATAGTAATCAACGTGAGTACTGCACCCGTCGAAATTG spacer length: 

37 repeater length: 24
4931   860594 GATAATCTACTATAGAATTGAAAG ATATACTCTAGTTACTGAAGGAGCGACACCGAAAAAC spacer length: 

37 repeater length: 24
4932   860656 GATAATCTACTATAGAATTGAAAG TATTTTTGTAATCACACCTATGTTTTCAAATCGGGGGTT spacer 

length: 39 repeater length: 24
4933   860720 GATAATCTACTATAGAATTGAAAG AACTATTTTTTATACTTAAAGCTTCTTCTTTATCTTTTA spacer 

length: 39 repeater length: 24
4934   860784 GATAATCTACTATAGAATTGAAAG TAGTGTGTAATCTTCATAAGTTTCTACTTTCTTCTCCT spacer 

length: 38 repeater length: 24
4935   860847 GATAATCTACTATAGAATTGAAAG ACTCCTCTTCTTAAAAGCTTATAACTGCTATTTTAAATA spacer 

length: 39 repeater length: 24
4936   860911 GATAATCTACTATAGAATTGAAAG CACATCTCACCTTTATCTATAACCTTTAAGACGTTAAT spacer 

length: 38 repeater length: 24
4937   860974 GATAATCTACTATAGAATTGAAAG CAAAGATGACCCTACACCCCACACAACTTCACTCCC spacer length: 

36 repeater length: 24
4938   861035 GATAATCTACTATAGAATTGAAAG GGTGATTAGATGGCAAAAACAATTAGGAACCCCGAAA spacer length: 

37 repeater length: 24
4939   861097 GATAATCTACTATAGAATTGAAAG TTTCCCTGGTCGCAAATAGGGTATGTTGGAATAAGAGG spacer 

length: 38 repeater length: 24
4940   861160 GATAATCTACTATAGAATTGAAAG ACTATTGCTATAAATCCTACCGTTAAAATGTCAAACGC spacer 

length: 38 repeater length: 24
4941   861223 GATAATCTACTATAGAATTGAAAG AAGAACTTAAAGCCATAATTGTTCGCATTTAGATTTTGAGC spacer 

length: 41 repeater length: 24
4942   861289 GATAATCTACTATAGAATTGAAAG CCCAATGCTAATCCGCCACCTATTGCACCGCCGTATA spacer length: 

37 repeater length: 24
4943   861351 GATAATCTACTATAGAATTGAAAG TATAGATAACTGTTTCATCATCTTCATTCTTGCAATA spacer length: 

37 repeater length: 24
4944   861413 GATAATCTACTATAGAATTGAAAG TTTGATGATAAAGACAATGGCCCACCGTAAGGCTGTATT spacer 

length: 39 repeater length: 24
4945   861477 GATAATCTACTATAGAATTGAAAG AATCCCACGCGTGCAACAACAATGGATTTTACACACT spacer length: 

37 repeater length: 24
4946   861539 GATAATCTACTATAGAATTGAAAG ACGAAAGAGAATTTGCTAATTCGTTAATATCTTGAACG spacer 

length: 38 repeater length: 24
4947   861602 GATAATCTACTATAGAATTGAAAG AATTGCGTCTGTTCTGTCTCTGCACTCTGCACTATTA spacer length: 

37 repeater length: 24
4948   861664 GATAATCTACTATAGAATTGAAAG ATGAGCTGAAGGAATTAGTTAAGGTCGTAGAGAAAGA spacer length: 

37 repeater length: 24
4949   861726 GATAATCTACTATAGAATTGAAAG CTTATGCGGTCATTAGAACCATACAGCTCCTGGAGGAG spacer 

length: 38 repeater length: 24
4950   861789 GATAATCTACTATAGAATTGAAAG TTCTCACATTTATCCTTAGAACCGTCATAATCGTTCAAAATC spacer 

length: 42 repeater length: 24
4951   861856 GATAATCTACTATAGAATTGAAAG ATAATGTAAGTTGGATTTTGTAAGTAGAGTCTTTATTTACAA
4952   
4953   
4954   crispr 3
4955   827533 GATTAATCCTAAAAGGAATTGAAAG CTTACTTTTTCATGGCACATTCTTGACGCTTGACCGAA spacer 

length: 38 repeater length: 25
4956   827597 GATTAATCCTAAAAGGAATTGAAAG TTTTTCGCTAAAGTGAGTAAATCTAGGTAATGCTTCG spacer 

length: 37 repeater length: 25
4957   827660 GATTAATCCTAAAAGGAATTGAAAG GTAATTTTACTAACTCGTTACAAGCTTACAATCTATATCT spacer 

length: 40 repeater length: 25
4958   827726 GATTAATCCTAAAAGGAATTGAAAG TTTTTTAATATTTTTCTAATTTCATCACTGATTT spacer length: 

34 repeater length: 25
4959   827786 GATTAATCCTAAAAGGAATTGAAAG CTTTCGTCTGCACCCATTTTTTTGCTTAACTCTTCTAGCA spacer 

length: 40 repeater length: 25
4960   827852 GATTAATCCTAAAAGGAATTGAAAG AAAAAGTCCACGCTATAATCCCATGAATGTTCGA spacer length: 

34 repeater length: 25
4961   827912 GATTAATCCTAAAAGGAATTGAAAG ATCCGTATATAGTAAATAATGCCACCTAAATCTATTT spacer 

length: 37 repeater length: 25



4962   827975 GATTAATCCTAAAAGGAATTGAAAG TTGTCTAAGCTAAAAGCTAAGCAAAAAGCTTATATAC spacer 
length: 37 repeater length: 25

4963   828038 GATTAATCCTAAAAGGAATTGAAAG AATAATTTCTTTGCTTTTTCTTCCTCTTGTTGTAATAAT spacer 
length: 39 repeater length: 25

4964   828103 GATTAATCCTAAAAGGAATTGAAAG ATAACAACTTCGCCTCCCCGTCGTCCTTAACGAACTTC spacer 
length: 38 repeater length: 25

4965   828167 GATTAATCCTAAAAGGAATTGAAAG TTTGTATAATAGAAACTTGCCTTCCTAAATCTCAGTT spacer 
length: 37 repeater length: 25

4966   828230 GATTAATCCTAAAAGGAATTGAAAG AACACTATTCTCTTCCTTACCTCTTTTACGTCCT spacer length: 
34 repeater length: 25

4967   828290 GATTAATCCTAAAAGGAATTGAAAG AAGTTAGCCGAGGTAGTGATTAGCCATGGATAGAT spacer length: 
35 repeater length: 25

4968   828351 GATTAATCCTAAAAGGAATTGAAAG ATTTAAATTTCCAGTACCATAAGCAACTGCTTGTCTAT spacer 
length: 38 repeater length: 25

4969   828415 GATTAATCCTAAAAGGAATTGAAAG TAGTATTTATAGCTTCTTTTATCGTAAAAACACCTTT spacer 
length: 37 repeater length: 25

4970   828478 GATTAATCCTAAAAGGAATTGAAAG GTATAGAACAACCACTGCCTAGCACTGTTTGGGTGTCCA spacer 
length: 39 repeater length: 25

4971   828543 GATTAATCCTAAAAGGAATTGAAAG TTAAAATTAGATGATTTGTTAGGCATGTTTGGCTATCC spacer 
length: 38 repeater length: 25

4972   828607 GATTAATCCTAAAAGGAATTGAAAG CCAATAAACCCCTACTGCTTACGTGGCTTAATACGTTA spacer 
length: 38 repeater length: 25

4973   828671 GATTAATCCTAAAAGGAATTGAAAG TTATATCAATAATGATGGTCTTATCACTGCTGTTCTTCTTC spacer 
length: 41 repeater length: 25

4974   828738 GATTAATCCTAAAAGGAATTGAAAG ACGAGTTTGTAGAGTTCAAACGTCTGGTTGAGTATGT spacer 
length: 37 repeater length: 25

4975   828801 GATTAATCCTAAAAGGAATTGAAAG GATTTATCAAAAAGCGGAATAACGAAGACGCCAAATT spacer 
length: 37 repeater length: 25

4976   828864 GATTAATCCTAAAAGGAATTGAAAG TTCAAAGCTCTAAGCAGGGAGTTAGCCAACGCCTTGT spacer 
length: 37 repeater length: 25

4977   828927 GATTAATCCTAAAAGGAATTGAAAG TTTATTATATATAACAATACTATATCCTGCGTCCTTTAG spacer 
length: 39 repeater length: 25

4978   828992 GATTAATCCTAAAAGGAATTGAAAG TATTCTAATAATGGAAAGCTACTATGATTTTGTGCA spacer length: 
36 repeater length: 25

4979   829054 GATTAATCCTAAAAGGAATTGAAAG TAATTATCAATAATCCATTGAGTTATTGCATAATATCCT spacer 
length: 39 repeater length: 25

4980   829119 GATTAATCCTAAAAGGAATTGAAAG ATATCTTGACTCATATTTACACCCGAAAAAATCAA spacer length: 
35 repeater length: 25

4981   829180 GATTAATCCTAAAAGGAATTGAAAG TTGATATCTAGGGCGGGCGTTAAATTCGTAGAGGCG spacer length: 
36 repeater length: 25

4982   829242 GATTAATCCTAAAAGGAATTGAAAG ACGTGTTATATCTATATCTGTCTTCAGCATGTAACGATT spacer 
length: 39 repeater length: 25

4983   829307 GATTAATCCTAAAAGGAATTGAAAG TTTCGCTTCAGAAAAGTCACTTTAGATCACTTTATAT spacer 
length: 37 repeater length: 25

4984   829370 GATTAATCCTAAAAGGAATTGAAAG CGTAATCGTTCCAACGGGCAATAATTCTATATATCG spacer length: 
36 repeater length: 25

4985   829432 GATTAATCCTAAAAGGAATTGAAAG GAGACTTCTACATCTTGTCCGCTCATCTGTGTTCTTT spacer 
length: 37 repeater length: 25

4986   829495 GATTAATCCTAAAAGGAATTGAAAG AAATTATATGGCCTGAAGTGGGTGTTAAGTACGACAA spacer 
length: 37 repeater length: 25

4987   829558 GATTAATCCTAAAAGGAATTGAAAG GAGGTTGGACGGCTAACGAATATCCCGCATTAGGCGGA spacer 
length: 38 repeater length: 25

4988   829622 GATTAATCCTAAAAGGAATTGAAAG TTCAAACTCCGGGTCTGTCTCTTCGTAATTAATTTTCTT spacer 
length: 39 repeater length: 25

4989   829687 GATTAATCCTAAAAGGAATTGAAAG TCTAATTTGAATGTTATAACCCTGTTCATAAGTAT spacer length: 
35 repeater length: 25

4990   829748 GATTAATCCTAAAAGGAATTGAAAG GAACTATTGCACCTTTATAAGTATCCTCTTCTTCAGTTTTCTT spacer 
length: 43 repeater length: 25

4991   829817 GATTAATCCTAAAAGGAATTGAAAG AATACATTAGCTATACTTGGATATCCAAGATTTATACC spacer 
length: 38 repeater length: 25

4992   829881 GATTAATCCTAAAAGGAATTGAAAG CTTTTGCGTAATAAATTTATACGTCCAATCGGGCATTCT spacer 
length: 39 repeater length: 25

4993   829946 GATTAATCCTAAAAGGAATTGAAAG TCCTCAATTGGCAAATACATATGCTAATATAATTGCACT
4994   
4995   
4996   GCA_000022425.1_ASM2242v1_genomic.fna(findCrispr):
4997   START       REPEAT                           

SPACER                                             
4998   crispr 1
4999   935767 CTTTCAATTCTATAGTAGATTATC CGTCTGAGGACGGATCCTACGGCGAAGCAGTACTGGAGT spacer 

length: 39 repeater length: 24



5000   935831 CTTTCAATTCTATAGTAGATTATC CGGTTTCGGTGGATTTATATATAGCCACGAGAAGGATG spacer 
length: 38 repeater length: 24

5001   935894 CTTTCAATTCTATAGTAGATTATC GTAAACACGACCTCCACTACTACACTATAAATTACATTGC spacer 
length: 40 repeater length: 24

5002   935959 CTTTCAATTCTATAGTAGATTATC AGTAAGCAGTGGTTATAAAGATACTGATGAACTAATAGG spacer 
length: 39 repeater length: 24

5003   936023 CTTTCAATTCTATAGTAGATTATC TTGATATCGATTATGTTATTTATATTAATGTTAAAAA spacer length: 
37 repeater length: 24

5004   936085 CTTTCAATTCTATAGTAGATTATC CTTGTTTATTATTGAGTTGTTTCAAGATGTTGGTATCA spacer 
length: 38 repeater length: 24

5005   936148 CTTTCAATTCTATAGTAGATTATC TTTGCATATCTACTGACGTCAGCGATGTATCTAAGGTT spacer 
length: 38 repeater length: 24

5006   936211 CTTTCAATTCTATAGTAGATTATC CTTACACTCAACTTAAAAGAAGAAGAGATAATAGCAA spacer length: 
37 repeater length: 24

5007   936273 CTTTCAATTCTATAGTAGATTATC CCGAGGCATCATTGATATCTAGGGCGGGCGTTAAATTCGTA spacer 
length: 41 repeater length: 24

5008   936339 CTTTCAATTCTATAGTAGATTATC AGGATTATCTCTTCGTCTACGGTGCTCGCGTCCACGATCT spacer 
length: 40 repeater length: 24

5009   936404 CTTTCAATTCTATAGTAGATTATC ACGCGGATTAATAGATTCTGCATATGCGACGTTAGAACAA spacer 
length: 40 repeater length: 24

5010   936469 CTTTCAATTCTATAGTAGATTATC CTTTGTTCTCTCAGAAGCTGTTACGTTACTTCTTAGTA spacer 
length: 38 repeater length: 24

5011   936532 CTTTCAATTCTATAGTAGATTATC ATTATAAAAAAGATAAACGATTAAGCATTCAATTTGAA spacer 
length: 38 repeater length: 24

5012   936595 CTTTCAATTCTATAGTAGATTATC AAATAAATTGAATTTTGACTTACAAGTTTTTCCTCTTC spacer 
length: 38 repeater length: 24

5013   936658 CTTTCAATTCTATAGTAGATTATC CATCAGATTTAGCTAATATTAACATTCTTCTAGGGGGAT spacer 
length: 39 repeater length: 24

5014   936722 CTTTCAATTCTATAGTAGATTATC GCCGGATTTTTTTCATATTTCAAGAAAAAAGAATGCGA spacer 
length: 38 repeater length: 24

5015   936785 CTTTCAATTCTATAGTAGATTATC AATTTTATATCGAATCTGATTTTTATTTCAATAATT spacer length: 
36 repeater length: 24

5016   936846 CTTTCAATTCTATAGTAGATTATC CCCGACACTTGAATAATAAGGACTAAATAATTAATTA spacer length: 
37 repeater length: 24

5017   936908 CTTTCAATTCTATAGTAGATTATC TGAGGAAGAATGATAACACTTTTTGAAGTGTTTCTTA spacer length: 
37 repeater length: 24

5018   936970 CTTTCAATTCTATAGTAGATTATC AATTTCTTGACCGCCGTATGTGACTTTTTCGGGTTCTA spacer 
length: 38 repeater length: 24

5019   937033 CTTTCAATTCTATAGTAGATTATC GCAAAACGATAAACATAATAGTTCCTTCCGGAGCTAGCGG spacer 
length: 40 repeater length: 24

5020   937098 CTTTCAATTCTATAGTAGATTATC CGCCTTCTGCACGAGCGTTGGAGCGAACAAACCGTAG spacer length: 
37 repeater length: 24

5021   937160 CTTTCAATTCTATAGTAGATTATC TTGTATCACGAACTGTGGGTTGCCACCCTGAACGATTA spacer 
length: 38 repeater length: 24

5022   937223 CTTTCAATTCTATAGTAGATTATC AGAATCACCCCGAGCTATTAAAGCCAAACGGCGAAATCGC spacer 
length: 40 repeater length: 24

5023   937288 CTTTCAATTCTATAGTAGATTATC GGAAACTCCCACTTCAAGCGTAAACGTTTGCCAGGGCT spacer 
length: 38 repeater length: 24

5024   937351 CTTTCAATTCTATAGTAGATTATC TACTTTATTTGTGATAGATGAGGCTCATCATCATTTTCA spacer 
length: 39 repeater length: 24

5025   937415 CTTTCAATTCTATAGTAGATTATC ATCCTTATATAATGATATAATAACGCTAGGGTGAGATG spacer 
length: 38 repeater length: 24

5026   937478 CTTTCAATTCTATAGTAGATTATC CTTTAATATTGCGGCAAGTGCTCCAGCTGGTTCTGTTG spacer 
length: 38 repeater length: 24

5027   937541 CTTTCAATTCTATAGTAGATTATC GAACTAGAGGACTTCTTCCTAAGTGGTCTCGATGAAA spacer length: 
37 repeater length: 24

5028   937603 CTTTCAATTCTATAGTAGATTATC AATAATAAACATTCTAGTGATGATATCATTTTACCAATG spacer 
length: 39 repeater length: 24

5029   937667 CTTTCAATTCTATAGTAGATTATC AATTACTACTCAAGATATAATAGACTTTCTGACTACAA spacer 
length: 38 repeater length: 24

5030   937730 CTTTCAATTCTATAGTAGATTATC TCATGAAATTTATTATTAACAACAAGATATAATTATTT spacer 
length: 38 repeater length: 24

5031   937793 CTTTCAATTCTATAGTAGATTATC TAGGGTTCTTCTTCAATTGGGTGAGGGAAGAGAGGATAT spacer 
length: 39 repeater length: 24

5032   937857 CTTTCAATTCTATAGTAGATTATC ATAGAGCAAACGCTAGATTGTCGAGAAAGATGTTTATCGT spacer 
length: 40 repeater length: 24

5033   937922 CTTTCAATTCTATAGTAGATTATC CCTCAACTGTTTGAATATCCATAATTAAGTATAATG spacer length: 
36 repeater length: 24

5034   937983 CTTTCAATTCTATAGTAGATTATC ATACTAACTATGGGGCAAACCACCAAGTCTTGCAAGTAA spacer 
length: 39 repeater length: 24

5035   938047 CTTTCAATTCTATAGTAGATTATC TTCAACATTCCCAATTCTCATAAGTTCATTATAGTTTC spacer 



length: 38 repeater length: 24
5036   938110 CTTTCAATTCTATAGTAGATTATC TTGATTTTGGGTTGCGGACATGGGATGACCCCGATAA spacer length: 

37 repeater length: 24
5037   938172 CTTTCAATTCTATAGTAGATTATC CGGCATCCCTGAAACATGCATACTGTATTGTTGAAAGATA spacer 

length: 40 repeater length: 24
5038   938237 CTTTCAATTCTATAGTAGATTATC ACAAAAGAAAGAAGAGGAATTCAGTTTAGGGCTTATAGGTT spacer 

length: 41 repeater length: 24
5039   938303 CTTTCAATTCTATAGTAGATTATC CCACTTCTTGATCCTGAAAACGATACGCATCACTGTAA spacer 

length: 38 repeater length: 24
5040   938366 CTTTCAATTCTATAGTAGATTATC AATATGTGGTTGAAACAGTTTCGTCGTTCTTCAACGAAGA spacer 

length: 40 repeater length: 24
5041   938431 CTTTCAATTCTATAGTAGATTATC AACAAGACCTCGACGTCCCGTGAGTCCAGGAAGAGGA spacer length: 

37 repeater length: 24
5042   938493 CTTTCAATTCTATAGTAGATTATC ATTAATACTCAAGATATAATAGATTTCTTGACTAAAA spacer length: 

37 repeater length: 24
5043   938555 CTTTCAATTCTATAGTAGATTATC GAAACTTTAAAAGTCTGCCAGACAAATGTTTAAATATA spacer 

length: 38 repeater length: 24
5044   938618 CTTTCAATTCTATAGTAGATTATC TTAGAGACAAATGTCACTTCCATAGACTTATAATAGTTTA spacer 

length: 40 repeater length: 24
5045   938683 CTTTCAATTCTATAGTAGATTATC AAAACTTCTATTGAATTTTACTAGATGGTCTTTTTA spacer length: 

36 repeater length: 24
5046   938744 CTTTCAATTCTATAGTAGATTATC TTGTCAATAATTTAGTAGTACCAGTAGCTAAAAGAT spacer length: 

36 repeater length: 24
5047   938805 CTTTCAATTCTATAGTAGATTATC AATTAATAAATTATTATTCAGCAGGTCAAAGAATAAGGAT spacer 

length: 40 repeater length: 24
5048   938870 CTTTCAATTCTATAGTAGATTATC ACCTGCAGAACTCATTATCCATCATGTAAGAAGTACGA spacer 

length: 38 repeater length: 24
5049   938933 CTTTCAATTCTATAGTAGATTATC ACGCCAATTGACCACAGTGGTCTACTTATTGATGAAGTAT spacer 

length: 40 repeater length: 24
5050   938998 CTTTCAATTCTATAGTAGATTATC TCTTTTTTCTTCGTTTCTGTTTCACTTCTATATTTAATC spacer 

length: 39 repeater length: 24
5051   939062 CTTTCAATTCTATAGTAGATTATC CCTTACACGTTCAAACCTAATCATCTCGTTACATTAC spacer length: 

37 repeater length: 24
5052   939124 CTTTCAATTCTATAGTAGATTATC CATATAATGTTGTTCCTAGTAGATACCCTAATATAACA spacer 

length: 38 repeater length: 24
5053   939187 CTTTCAATTCTATAGTAGATTATC ATAAGGTACTTTACATAGATATAGAAGTTAATAATATAG spacer 

length: 39 repeater length: 24
5054   939251 CTTTCAATTCTATAGTAGATTATC ATTGTAGTCACTACTTTAGCACCGCTAAGAATATATTT spacer 

length: 38 repeater length: 24
5055   939314 CTTTCAATTCTATAGTAGATTATC GAGGAAGAGATGGAGTCTGGTAAGGAGGTTTTCGTTATTT spacer 

length: 40 repeater length: 24
5056   939379 CTTTCAATTCTATAGTAGATTATC AGAAAAGTATTCTATCTTTATCCGGATAATACAGAGT spacer length: 

37 repeater length: 24
5057   939441 CTTTCAATTCTATAGTAGATTATC CTTTTCTACACAAGAGAGCCGAGAGAAATAGAATTCAT spacer 

length: 38 repeater length: 24
5058   939504 CTTTCAATTCTATAGTAGATTATC TAACCACTTAACTCCCCAGTTAAGTGGTTGGAGACTA spacer length: 

37 repeater length: 24
5059   939566 CTTTCAATTCTATAGTAGATTATC ACTTCGCTCCGCTTTGGGGCGACGAGGACGAGTTCTACA spacer 

length: 39 repeater length: 24
5060   939630 CTTTCAATTCTATAGTAGATTATC TATTAGGAAAGTAAACATCTTCGTTTCCTGATATGATTA spacer 

length: 39 repeater length: 24
5061   939694 CTTTCAATTCTATAGTAGATTATC AGGGGATGTAGGAGGAGGATTTGCGAATGATTTTAGAAGAA spacer 

length: 41 repeater length: 24
5062   939760 CTTTCAATTCTATAGTAGATTATC AAATATTTATAAGGAACAAAAAACATAGAGAAGTACAG spacer 

length: 38 repeater length: 24
5063   939823 CTTTCAATTCTATAGTAGATTATC TTAAATATGATTATGAGGGAACAATAAAGATAATTTATT spacer 

length: 39 repeater length: 24
5064   939887 CTTTCAATTCTATAGTAGATTATC ATATAATACCATCTATAAATAAAGATAAGAAACTTGTG spacer 

length: 38 repeater length: 24
5065   939950 CTTTCAATTCTATAGTAGATTATC CCGCAAATACCTTACTTCATCACTATTGTAAACCCA spacer length: 

36 repeater length: 24
5066   940011 CTTTCAATTCTATAGTAGATTATC TTAAGTATATTAAGTATCAAAGGGGAAGAAAAAGTAAG spacer 

length: 38 repeater length: 24
5067   940074 CTTTCAATTCTATAGTAGATTATC GGTAAACAGTGGTTATAAAGATACTGATGAATTAATAGGA spacer 

length: 40 repeater length: 24
5068   940139 CTTTCAATTCTATAGTAGATTATC CCCCTTCTTAATTTTCTTATTAAAAATGATATTGAATAC spacer 

length: 39 repeater length: 24
5069   940203 CTTTCAATTCTATAGTAGATTATC TTTATATCACAAAGATGTATTGAGGGAGTTCCAAAGG spacer length: 

37 repeater length: 24
5070   940265 CTTTCAATTCTATAGTAGATTATC TGGAAAGAAGTAACCTAGGAAATGTGTACATTACAAT spacer length: 

37 repeater length: 24



5071   940327 CTTTCAATTCTATAGTAGATTATC TGGTGTCCCCAATAACACTTGCTTACCGAAGATAAAG spacer length: 
37 repeater length: 24

5072   940389 CTTTCAATTCTATAGTAGATTATC ACTAGAGCTTTACTGTTGCAAGAAGCACTACAAAATT spacer length: 
37 repeater length: 24

5073   940451 CTTTCAATTCTATAGTAGATTATC CCATTTGCGTCTAGTAATGTAATAATTCGTGGGTTAATTC spacer 
length: 40 repeater length: 24

5074   940516 CTTTCAATTCTATAGTAGATTATC ATCTACAATTAAGGACAAATCACGAACGAATAATTGTA spacer 
length: 38 repeater length: 24

5075   940579 CTTTCAATTCTATAGTAGATTATC TAAATTTATCGCCAAAATCCTCCACGTTGAATATATAGAGA spacer 
length: 41 repeater length: 24

5076   940645 CTTTCAATTCTATAGTAGATTATC TCCCTCACAGATCTCTATTGAGAATTTCCAACCTTTA spacer length: 
37 repeater length: 24

5077   940707 CTTTCAATTCTATAGTAGATTATC GTCGTGAAGGTCGAGAAGGGCAAAAACGTCGTCGAGGTG spacer 
length: 39 repeater length: 24

5078   940771 CTTTCAATTCTATAGTAGATTATC TTTATACGCCAATACGCCCCACTCCTTCTAATGTCGT spacer length: 
37 repeater length: 24

5079   940833 CTTTCAATTCTATAGTAGATTATC AAAGATAACCAAGCCCTAGTTAATGAAAACGGAAAAATC spacer 
length: 39 repeater length: 24

5080   940897 CTTTCAATTCTATAGTAGATTATC ATTCATTAAAAATGCACCTACATATCATGATCCAG spacer length: 
35 repeater length: 24

5081   940957 CTTTCAATTCTATAGTAGATTATC GCTGTTGTAGCTAACATCGCTAGGTTTTGAGGAGATAGG spacer 
length: 39 repeater length: 24

5082   941021 CTTTCAATTCTATAGTAGATTATC ACTACCTTCCGGTGAGAACGAGCCACCTGTTCAATACC spacer 
length: 38 repeater length: 24

5083   941084 CTTTCAATTCTATAGTAGATTATC TAAAGGTGAAAGGAGAAGTATACAAGTTGAGTTACCAA spacer 
length: 38 repeater length: 24

5084   941147 CTTTCAATTCTATAGTAGATTATC AAGGGGGAGGTATTTACTCCGGCCTTAGCGAAATATCTA spacer 
length: 39 repeater length: 24

5085   941211 CTTTCAATTCTATAGTAGATTATC TTGTCTCTTCTTCTAATAAGTCCATGCCCTCTGCATCAG spacer 
length: 39 repeater length: 24

5086   941275 CTTTCAATTCTATAGTAGATTATC TAGTAGAAGGCGTAATGGAGACCATGCCGAATATTGAAA spacer 
length: 39 repeater length: 24

5087   941339 CTTTCAATTCTATAGTAGATTATC CCGCCATGTGTTTACTGGTACAAGTAAAAGAAGGAAA spacer length: 
37 repeater length: 24

5088   941401 CTTTCAATTCTATAGTAGATTATC AGCTTACAATCTCAAAGATAATCGCTGAAAGGGAGGGA spacer 
length: 38 repeater length: 24

5089   941464 CTTTCAATTCTATAGTAGATTATC AGCCACGGGATAGACAGGTTGCCGGAAGAGACGTTAA spacer length: 
37 repeater length: 24

5090   941526 CTTTCAATTCTATAGTAGATTATC TGAATGCAACAGTAAAGGTTAAATTTGCAACAGTGTAAAAG spacer 
length: 41 repeater length: 24

5091   941592 CTTTCAATTCTATAGTAGATTATC TGATAGTTGATGCAGAAAAGATATATAAATATATTATT spacer 
length: 38 repeater length: 24

5092   941655 CTTTCAATTCTATAGTAGATTATC TTTCACTATAGTTATCTTGACCCTTATGGCGGGGTTGT spacer 
length: 38 repeater length: 24

5093   941718 CTTTCAATTCTATAGTAGATTATC CATGAAATATCTCGAAGCGGGGAAGATAAATTTCTAC spacer length: 
37 repeater length: 24

5094   941780 CTTTCAATTCTATAGTAGATTATC GTGTAGCGTCACTTGAGAACCTGCACGGTGAAGCTAG spacer length: 
37 repeater length: 24

5095   941842 CTTTCAATTCTATAGTAGATTATC ATGCTCAAAGCAAGTGATGGGACGATTACTAACCTAC
5096   
5097   
5098   crispr 2
5099   946465 GATAATCTACTATAGAATTGAAAG TCATTTTAGACATTGTGTCGAGGAGCATGGACTTGATGTT spacer 

length: 40 repeater length: 24
5100   946530 GATAATCTACTATAGAATTGAAAG CTAAATATTAAAGTTTTGCATTCTTTGTACGCGTCACCA spacer 

length: 39 repeater length: 24
5101   946594 GATAATCTACTATAGAATTGAAAG GTAAAAATTACAGAATCTCTTTATAAAATTTTAGAGCAGAA spacer 

length: 41 repeater length: 24
5102   946660 GATAATCTACTATAGAATTGAAAG ATCAGAGTTGATTATTTGCCAACTGGTGCAGTTCTTATAG spacer 

length: 40 repeater length: 24
5103   946725 GATAATCTACTATAGAATTGAAAG ATGGTTGAAAGTACGTCATGGAAAGTACTACCGTA spacer length: 

35 repeater length: 24
5104   946785 GATAATCTACTATAGAATTGAAAG CTTCTAATTCTTCTTTTAGCCTTGATGCAATCAGTATC spacer 

length: 38 repeater length: 24
5105   946848 GATAATCTACTATAGAATTGAAAG GTATTGAACGCAGATATTAAAGCAGCATCTTCATATTCCG spacer 

length: 40 repeater length: 24
5106   946913 GATAATCTACTATAGAATTGAAAG CGGCGGTTACAACAACAAGTACTGCATACGTGATGGTGGGTT spacer 

length: 42 repeater length: 24
5107   946980 GATAATCTACTATAGAATTGAAAG TTGATTAACACTAGAAATCGCATTTGAAATAATCGTTACG spacer 

length: 40 repeater length: 24
5108   947045 GATAATCTACTATAGAATTGAAAG GTTCTCTGTTCTGCCATATCGCTATCCAGTAATCAC spacer length: 



36 repeater length: 24
5109   947106 GATAATCTACTATAGAATTGAAAG ACCTAGTGGTAATGGGGGATTCGCGTTAAACGTCACCT spacer 

length: 38 repeater length: 24
5110   947169 GATAATCTACTATAGAATTGAAAG ATTTATAACAAACTCCAAGAATGGGAGAGAGTAAACA spacer length: 

37 repeater length: 24
5111   947231 GATAATCTACTATAGAATTGAAAG CTTTTCTGTAATCGCTGGGATTCCTCATTATCAGATAA spacer 

length: 38 repeater length: 24
5112   947294 GATAATCTACTATAGAATTGAAAG TGGCTTGTTAAGCCAGGGAACTTACACACGTAACGTT spacer length: 

37 repeater length: 24
5113   947356 GATAATCTACTATAGAATTGAAAG AAATCTTTCGCTAACGGAGAGGTTAGATCTGCGGC spacer length: 

35 repeater length: 24
5114   947416 GATAATCTACTATAGAATTGAAAG CCAGTTGTCGCTTCATATGCAACATCTATCCAATACGT spacer 

length: 38 repeater length: 24
5115   947479 GATAATCTACTATAGAATTGAAAG AATGGCAAAAGGAACTAGTTGAATCTTCTCTTAAGTTAA spacer 

length: 39 repeater length: 24
5116   947543 GATAATCTACTATAGAATTGAAAG ACTACCATCCAGTCCCTACAATTTACCGGGTACAGGTCTA spacer 

length: 40 repeater length: 24
5117   947608 GATAATCTACTATAGAATTGAAAG TCTGAAGTTGTGCCCCCCTCACTTTCACTTTCCTCCT spacer length: 

37 repeater length: 24
5118   947670 GATAATCTACTATAGAATTGAAAG TGTAACGGTTGAATATATTAATCACGTACACACGTATG spacer 

length: 38 repeater length: 24
5119   947733 GATAATCTACTATAGAATTGAAAG TGGGAAATACTCATCCGCCATGTTTTCACTAAAACAT spacer length: 

37 repeater length: 24
5120   947795 GATAATCTACTATAGAATTGAAAG ATTACTAAAAGGTCGTTCTTGGGATCGTATCTATAT spacer length: 

36 repeater length: 24
5121   947856 GATAATCTACTATAGAATTGAAAG ACAAATAGAATTGCGACCGGGTACAATTTTGACAACAAAACT spacer 

length: 42 repeater length: 24
5122   947923 GATAATCTACTATAGAATTGAAAG CTTACTTTATGGTCCCTTTCTAATTATGCTGACTTCA spacer length: 

37 repeater length: 24
5123   947985 GATAATCTACTATAGAATTGAAAG ATATTATCATCATTGAATATCTCTACTGTATATGTTT spacer length: 

37 repeater length: 24
5124   948047 GATAATCTACTATAGAATTGAAAG CTAGCATATGTTAGATTTAGCGATTGAATTACAGTTCCCGC spacer 

length: 41 repeater length: 24
5125   948113 GATAATCTACTATAGAATTGAAAG GTTAGCAGAAATAATAGCTACATATGACCCTAACAATG spacer 

length: 38 repeater length: 24
5126   948176 GATAATCTACTATAGAATTGAAAG TTAAGTTATTGGGGACAATACGGGGGATTTTTATTCAA spacer 

length: 38 repeater length: 24
5127   948239 GATAATCTACTATAGAATTGAAAG GTAAATCCATATGAGTTCTATCAACTACTTCAGCAAACTGG spacer 

length: 41 repeater length: 24
5128   948305 GATAATCTACTATAGAATTGAAAG TAGAAATAGTATTTCCGTCGGTGGTAGTTAAGTGCTCAAAAA spacer 

length: 42 repeater length: 24
5129   948372 GATAATCTACTATAGAATTGAAAG ATCTTTGGGAGGGCGAGCGGGTTTATCCCGAAGTTCGG spacer 

length: 38 repeater length: 24
5130   948435 GATAATCTACTATAGAATTGAAAG AAACCGCATCACAGTGGTTTTGAAGAAGTAAATATTT spacer length: 

37 repeater length: 24
5131   948497 GATAATCTACTATAGAATTGAAAG TTTGTGAGTTGGAGACCGTTACGGCCACGCATTCCACGCG spacer 

length: 40 repeater length: 24
5132   948562 GATAATCTACTATAGAATTGAAAG ATAATACGGTACCTACGTCCATTTGCGACGTCTCATTAA spacer 

length: 39 repeater length: 24
5133   948626 GATAATCTACTATAGAATTGAAAG AGAACGGGTAAGCATTCCTCTACCTTATGCACCACATCAATC spacer 

length: 42 repeater length: 24
5134   948693 GATAATCTACTATAGAATTGAAAG TAGGGTTTGGGATAGCTAATGCCAATCTAAGTCATCTA spacer 

length: 38 repeater length: 24
5135   948756 GATAATCTACTATAGAATTGAAAG GAACAGGTCGAAAGAGCTGAGCTTTGGCATGCAATTT spacer length: 

37 repeater length: 24
5136   948818 GATAATCTACTATAGAATTGAAAG TTAGTTTGAACAAGTTGGACATAACGTCCGTAGAAC spacer length: 

36 repeater length: 24
5137   948879 GATAATCTACTATAGAATTGAAAG TATTGTCCTGCAGTCTCGTAATATACTTTAGTCCCATAC spacer 

length: 39 repeater length: 24
5138   948943 GATAATCTACTATAGAATTGAAAG TCTATATTGAATTCTATGCATATTCAATATTTCTCAACACCT spacer 

length: 42 repeater length: 24
5139   949010 GATAATCTACTATAGAATTGAAAG TCTACAATTTTGGAGGAATTTGGATTAGATTTAACTTTA spacer 

length: 39 repeater length: 24
5140   949074 GATAATCTACTATAGAATTGAAAG TAATTTTTTCGTTGTTTTTATCAAAACACAAAGCACT spacer length: 

37 repeater length: 24
5141   949136 GATAATCTACTATAGAATTGAAAG GAAGAAGAGTTAGCAATATTAGATCTATATTGCGCAAATAT spacer 

length: 41 repeater length: 24
5142   949202 GATAATCTACTATAGAATTGAAAG AATCTACGGTGCAGCAGGTCTATTTTTTGGAGTATTG spacer length: 

37 repeater length: 24
5143   949264 GATAATCTACTATAGAATTGAAAG AGTACAGGGACGTTCAATGAGTAAGGCTCCGCAAGGTA spacer 

length: 38 repeater length: 24



5144   949327 GATAATCTACTATAGAATTGAAAG TTTGTAACCACCTTTTCGGTTACGCTCTCAAACTTACCACTAA spacer 
length: 43 repeater length: 24

5145   949395 GATAATCTACTATAGAATTGAAAG AATTCTTTCAATCTTTCTCTTATTGCCTCGTTAACAAATT spacer 
length: 40 repeater length: 24

5146   949460 GATAATCTACTATAGAATTGAAAG TAGACCCTTCTTATCTACTTAGGAAGTTAGACGGTTAC spacer 
length: 38 repeater length: 24

5147   949523 GATAATCTACTATAGAATTGAAAG AGAAAGAAACTGGGCAGAACTAAGAAACTTTATATCA spacer length: 
37 repeater length: 24

5148   949585 GATAATCTACTATAGAATTGAAAG TCATTTGTATACAATCTTATACATATTTCTTCATTATTC spacer 
length: 39 repeater length: 24

5149   949649 GATAATCTACTATAGAATTGAAAG ACGTACATAAAAATTGCTATAGCATTTGGAGCTGCGGC spacer 
length: 38 repeater length: 24

5150   949712 GATAATCTACTATAGAATTGAAAG TCCAGGACGGAACAAAGCTAGGGGAATTATTTGCAACGTC spacer 
length: 40 repeater length: 24

5151   949777 GATAATCTACTATAGAATTGAAAG TTATTTCTCAGAATATCAGAGAAATGGGATCGACAAACGG spacer 
length: 40 repeater length: 24

5152   949842 GATAATCTACTATAGAATTGAAAG TATAATAATTAAATACTTTGGTGTTAGACTGAAATCTCT spacer 
length: 39 repeater length: 24

5153   949906 GATAATCTACTATAGAATTGAAAG TACCACCGTTGCATTTGTTATCTCTCGGTAGTATACTT spacer 
length: 38 repeater length: 24

5154   949969 GATAATCTACTATAGAATTGAAAG TCAAAAATTTGTTCTTGACAGGTCAGAAAAGGACTGGTAA spacer 
length: 40 repeater length: 24

5155   950034 GATAATCTACTATAGAATTGAAAG TCAACTACTACAACTCCTGCATATGTATTTCCTACAACTCT spacer 
length: 41 repeater length: 24

5156   950100 GATAATCTACTATAGAATTGAAAG GTGATAATAATCCAGTTGAAGTTGAAGTAGTCATAGATG spacer 
length: 39 repeater length: 24

5157   950164 GATAATCTACTATAGAATTGAAAG TGTACTCTGGATAGGGGAACCCGACAATGAAGATAGCCT spacer 
length: 39 repeater length: 24

5158   950228 GATAATCTACTATAGAATTGAAAG GTTCTAATAGCTTCTGTTTCAGAGATGGGTTAGCTA spacer length: 
36 repeater length: 24

5159   950289 GATAATCTACTATAGAATTGAAAG AAGCCCTATTTAGGGGGTAAACCCCCTAAAACCCCACG spacer 
length: 38 repeater length: 24

5160   950352 GATAATCTACTATAGAATTGAAAG CTTGACATTATTCTTATACAATCTAAACAATAACTATGT spacer 
length: 39 repeater length: 24

5161   950416 GATAATCTACTATAGAATTGAAAG GTTTTATTAGATAAAAATGAAGTTGAAGAAAAAATTATT spacer 
length: 39 repeater length: 24

5162   950480 GATAATCTACTATAGAATTGAAAG ACTGATACTCTATCCCATATATTGCAAGATCCCTAT spacer length: 
36 repeater length: 24

5163   950541 GATAATCTACTATAGAATTGAAAG ATCTTCATCTCCAAACTACTGCTATTAACTTATCTCACT spacer 
length: 39 repeater length: 24

5164   950605 GATAATCTACTATAGAATTGAAAG ATAATGTAAGTTGGATTTTGTAAGTAGAGTCTTTATTTA
5165   
5166   
5167   crispr 3
5168   911635 GATTAATCCTAAAAGGAATTGAAAG AACTATATCTAGGTGTTTCATGGACGGGTCACCTCATTT spacer 

length: 39 repeater length: 25
5169   911700 GATTAATCCTAAAAGGAATTGAAAG ATATTATTCAAAAAACTGATTACGTGAATGGATTTA spacer length: 

36 repeater length: 25
5170   911762 GATTAATCCTAAAAGGAATTGAAAG TTAATTTCTTTGACTGGTAATTTCTGTTCTATTTCTT spacer 

length: 37 repeater length: 25
5171   911825 GATTAATCCTAAAAGGAATTGAAAG TTACCAACCCGTTTTTATTGACAATATAACGGTTGT spacer length: 

36 repeater length: 25
5172   911887 GATTAATCCTAAAAGGAATTGAAAG TGATCAATCACTTGTATTCTTTTGTGTAAATTTCGT spacer length: 

36 repeater length: 25
5173   911949 GATTAATCCTAAAAGGAATTGAAAG AAGAATGATAGAATACACTACCAGTAAACGTCACTAAA spacer 

length: 38 repeater length: 25
5174   912013 GATTAATCCTAAAAGGAATTGAAAG ACATAGAGGGCGTTCCTTGTCACTATTAACCATG spacer length: 

34 repeater length: 25
5175   912073 GATTAATCCTAAAAGGAATTGAAAG TAATAATGATATATTGTAGATATTATCGTTGCCCGGGG spacer 

length: 38 repeater length: 25
5176   912137 GATTAATCCTAAAAGGAATTGAAAG ACTTTTGCGTTTTCATTTGTCTCTTCTTCTTCAAGTA spacer 

length: 37 repeater length: 25
5177   912200 GATTAATCCTAAAAGGAATTGAAAG TTTGTTGGGTGTTCGTCGTTGTCCCGGCATTGAGGTTT spacer 

length: 38 repeater length: 25
5178   912264 GATTAATCCTAAAAGGAATTGAAAG TAAATTTCTATGTTTCATTTCAAGCATTTTTCTCTACCC spacer 

length: 39 repeater length: 25
5179   912329 GATTAATCCTAAAAGGAATTGAAAG TATTTATTATAACACAAAGCACTATACACTTCAAAAT spacer 

length: 37 repeater length: 25
5180   912392 GATTAATCCTAAAAGGAATTGAAAG AATTTGATCTATCGCGGGTATTAATTTGTTCATAACT spacer 

length: 37 repeater length: 25
5181   912455 GATTAATCCTAAAAGGAATTGAAAG ACAATAAGATAGAAGGGTCTCTCGCGATAACTCTGTAG spacer 



length: 38 repeater length: 25
5182   912519 GATTAATCCTAAAAGGAATTGAAAG TTAAACTTTTACTAACTTACTAACTTACAAACTTA spacer length: 

35 repeater length: 25
5183   912580 GATTAATCCTAAAAGGAATTGAAAG TTCAGTAAGTAAGTTCGATTTTACTTATCGCCCAT spacer length: 

35 repeater length: 25
5184   912641 GATTAATCCTAAAAGGAATTGAAAG ATAGATATGATGAGATGGCAAACAATGTATACTAGGAA spacer 

length: 38 repeater length: 25
5185   912705 GATTAATCCTAAAAGGAATTGAAAG CTGACTGGTATCAAAGATAACGCTTTCTTAGGGTTCGT spacer 

length: 38 repeater length: 25
5186   912769 GATTAATCCTAAAAGGAATTGAAAG GCAGTTAGGAAAACCACCAGATTTGGCTAGTTATATAGCCCA spacer 

length: 42 repeater length: 25
5187   912837 GATTAATCCTAAAAGGAATTGAAAG ACAATACCATGTGCAGAATCAATAAACAATATGCTG spacer length: 

36 repeater length: 25
5188   912899 GATTAATCCTAAAAGGAATTGAAAG ACTTGTATATCAGATATCATGTCTACTAACGGCAAAT spacer 

length: 37 repeater length: 25
5189   912962 GATTAATCCTAAAAGGAATTGAAAG TATCATCATTCTCCTTGATAAACCAGTCTCACTTTC spacer length: 

36 repeater length: 25
5190   913024 GATTAATCCTAAAAGGAATTGAAAG AGTTATTTCGACGTGATTTAACGCACAGTAAGATTTATA spacer 

length: 39 repeater length: 25
5191   913089 GATTAATCCTAAAAGGAATTGAAAG CTTGTATGCGCACTTACGAAAAGCCAATAATACTCAA spacer 

length: 37 repeater length: 25
5192   913152 GATTAATCCTAAAAGGAATTGAAAG TCAAAATATATATCGATGATTTCTTCAAGATCACT spacer length: 

35 repeater length: 25
5193   913213 GATTAATCCTAAAAGGAATTGAAAG ATAATATTCTCTCTACTATTTCTTCTTTCAACTATTC spacer 

length: 37 repeater length: 25
5194   913276 GATTAATCCTAAAAGGAATTGAAAG CTAAATATTTCGTGTTTATATCAAATGCATATACTT spacer length: 

36 repeater length: 25
5195   913338 GATTAATCCTAAAAGGAATTGAAAG TTATATGTAGTGACGGTAAGTAGTAGCATCTATAACTC spacer 

length: 38 repeater length: 25
5196   913402 GATTAATCCTAAAAGGAATTGAAAG GATTACTCTTCACAGATAAACATTCTTTAGGTAATTC spacer 

length: 37 repeater length: 25
5197   913465 GATTAATCCTAAAAGGAATTGAAAG TTTCGTTATCGTTCACGGAATTTATCAATGCAGTTAAT spacer 

length: 38 repeater length: 25
5198   913529 GATTAATCCTAAAAGGAATTGAAAG TATAAGAACCTAAAAGAATTAACTAAGAGTGTTGACG spacer 

length: 37 repeater length: 25
5199   913592 GATTAATCCTAAAAGGAATTGAAAG TTCATTTCCGGCTCACCCTAGCCAAATACTCTTTGAA spacer 

length: 37 repeater length: 25
5200   913655 GATTAATCCTAAAAGGAATTGAAAG GATATCCATTCCTCAGCACTCTTAAATCCGCTGAAAT spacer 

length: 37 repeater length: 25
5201   913718 GATTAATCCTAAAAGGAATTGAAAG TAGAATCTAGCAGTACTATGACCCATATAACCATATAC spacer 

length: 38 repeater length: 25
5202   913782 GATTAATCCTAAAAGGAATTGAAAG CTTGTTAGTATATCTATTTTCATATTTATACACCCGA spacer 

length: 37 repeater length: 25
5203   913845 GATTAATCCTAAAAGGAATTGAAAG ATTAATTCTTTTACTGTATAGAAATATCTCATTT spacer length: 

34 repeater length: 25
5204   913905 GATTAATCCTAAAAGGAATTGAAAG TCCGTTTCTAACTTATTAAAGTATTCATATAATG spacer length: 

34 repeater length: 25
5205   913965 GATTAATCCTAAAAGGAATTGAAAG GTATTAAGTCATCAGAATATCCTTCTAATGATAGA spacer length: 

35 repeater length: 25
5206   914026 GATTAATCCTAAAAGGAATTGAAAG GCTATTAACATTATTAAGTTATAGACATTTTGTCCATATTCTAC spacer 

length: 44 repeater length: 25
5207   914096 GATTAATCCTAAAAGGAATTGAAAG ATTGAAAAGACTTTACGAAGTATATACAAGTGCTC spacer length: 

35 repeater length: 25
5208   914157 GATTAATCCTAAAAGGAATTGAAAG AAGTACACTTTATTAGCATTTTCTGGCAAACGATT spacer length: 

35 repeater length: 25
5209   914218 GATTAATCCTAAAAGGAATTGAAAG TGATTCTCATCTATCTCCTCCTCCAATTCCGCGAGGA spacer 

length: 37 repeater length: 25
5210   914281 GATTAATCCTAAAAGGAATTGAAAG TTATTAATAATTTTTCGGGTGTTTTCATGTTTGTGC spacer length: 

36 repeater length: 25
5211   914343 GATTAATCCTAAAAGGAATTGAAAG AAAACTAATTGTATATTAGCAGGGTCACTTTGCACTC spacer 

length: 37 repeater length: 25
5212   914406 GATTAATCCTAAAAGGAATTGAAAG GTATGCTATGCAACAGTATTTTAATCTTATTTCTCGGATCC spacer 

length: 41 repeater length: 25
5213   914473 GATTAATCCTAAAAGGAATTGAAAG CTATATATTCGAGAAACAGGAATTTTCCCTGACTTATT spacer 

length: 38 repeater length: 25
5214   914537 GATTAATCCTAAAAGGAATTGAAAG TATTAAAATACTTATTAGCAATCATTGCTGCACGTA spacer length: 

36 repeater length: 25
5215   914599 GATTAATCCTAAAAGGAATTGAAAG TTTAAATTCCTTTTAACATCACATAATCTTTATTTCATAT spacer 

length: 40 repeater length: 25
5216   914665 GATTAATCCTAAAAGGAATTGAAAG ATTAATACAATTAAGCTCCGTCTTTGCTAGACTCTTTT spacer 

length: 38 repeater length: 25



5217   914729 GATTAATCCTAAAAGGAATTGAAAG CTAATGAAACATAAGAGCGAAAAGAAGTTTAGTAGAGATT spacer 
length: 40 repeater length: 25

5218   914795 GATTAATCCTAAAAGGAATTGAAAG GCTTGTTTCTGATTGATGATATACCTTATTATTACTGG spacer 
length: 38 repeater length: 25

5219   914859 GATTAATCCTAAAAGGAATTGAAAG ACAAGATTCGTAACACTATTGACGAAGGTAAGAACGTTATTCTT spacer 
length: 44 repeater length: 25

5220   914929 GATTAATCCTAAAAGGAATTGAAAG TTTTACAATCAGATATATTGATAGTTGATTTCTGCT spacer length: 
36 repeater length: 25

5221   914991 GATTAATCCTAAAAGGAATTGAAAG TAATTTCATTTTCATTATTTCTCAACTCCCTTAATTA spacer 
length: 37 repeater length: 25

5222   915054 GATTAATCCTAAAAGGAATTGAAAG CTAACTAAAACACAACTAAATATAACACTATATAACAC spacer 
length: 38 repeater length: 25

5223   915118 GATTAATCCTAAAAGGAATTGAAAG ATACTCTGTTCCTTGCTCCATCTTTAGTAATTTGCTA spacer 
length: 37 repeater length: 25

5224   915181 GATTAATCCTAAAAGGAATTGAAAG ACCTTACTTTCTCTTCTCCCTTTAGATTAAGTTT spacer length: 
34 repeater length: 25

5225   915241 GATTAATCCTAAAAGGAATTGAAAG TATAAATAAGCGGTAAAAATGAAGAAAAAAACGTTTCTA spacer 
length: 39 repeater length: 25

5226   915306 GATTAATCCTAAAAGGAATTGAAAG AGATATTATCCTTATATTCACCTACTTTTTGCAGATATTT spacer 
length: 40 repeater length: 25

5227   915372 GATTAATCCTAAAAGGAATTGAAAG TAGAATATCAAGCAGATAAATTAGTAGTACAAGATGTG spacer 
length: 38 repeater length: 25

5228   915436 GATTAATCCTAAAAGGAATTGAAAG TCTATTAATATTGTATGCAACATTATTTTAACTTTG spacer length: 
36 repeater length: 25

5229   915498 GATTAATCCTAAAAGGAATTGAAAG TAGACAGGTCAGTATAGGTCTTACCATCTAATAAAGCAA spacer 
length: 39 repeater length: 25

5230   915563 GATTAATCCTAAAAGGAATTGAAAG AAATTACTATCTTGAATAGAGATATTAGCGTTGTCTATTGC spacer 
length: 41 repeater length: 25

5231   915630 GATTAATCCTAAAAGGAATTGAAAG CTATATATGGGAAGGCTTATGATCACCTAGTAGA spacer length: 
34 repeater length: 25

5232   915690 GATTAATCCTAAAAGGAATTGAAAG GATGAATATGAAGAATTTGCTACTATAATAGTGAAACTC spacer 
length: 39 repeater length: 25

5233   915755 GATTAATCCTAAAAGGAATTGAAAG CTCATCACCCCATGTTTCTTCAAATCCACCCAGATTCT spacer 
length: 38 repeater length: 25

5234   915819 GATTAATCCTAAAAGGAATTGAAAG AAGAATCCCCAAGGATAAACACTAGCATATCGAC spacer length: 
34 repeater length: 25

5235   915879 GATTAATCCTAAAAGGAATTGAAAG TTCCAAATACACGTTTATTCAATATGATATCCAGCAA spacer 
length: 37 repeater length: 25

5236   915942 GATTAATCCTAAAAGGAATTGAAAG TTATTATTTACAGTTATTCTTATCTTTGCCATCCTCACCA spacer 
length: 40 repeater length: 25

5237   916008 GATTAATCCTAAAAGGAATTGAAAG TCAAAATGAGTAATTTTTCTTCATGCAACATAATTCA spacer 
length: 37 repeater length: 25

5238   916071 GATTAATCCTAAAAGGAATTGAAAG TCTTTCACATACGTTTCTATACGCTTCTTCTTTCCAT spacer 
length: 37 repeater length: 25

5239   916134 GATTAATCCTAAAAGGAATTGAAAG TATAATGTAAGTTGGATTTTGTAAGTAGAGTCTTTAT
5240   
5241   
5242   GCA_000022445.1_ASM2244v1_genomic.fna(findCrispr):
5243   START       REPEAT                           

SPACER                                             
5244   crispr 1
5245   837984 TTTCAATTCTATAGTAGATTATC TATTTATATGAAGAAGGATGAAGGAACGTACAATCTTAACA spacer 

length: 41 repeater length: 23
5246   838049 TTTCAATTCTATAGTAGATTATC AAAACCTTTATTACAATATATGACATCTATTCAACAATCGT spacer 

length: 41 repeater length: 23
5247   838114 TTTCAATTCTATAGTAGATTATC CCCGCATCTAGCGCTCCAATACATGTAGCGTACTTACAACC spacer 

length: 41 repeater length: 23
5248   838179 TTTCAATTCTATAGTAGATTATC TGTGGAGTATATAAACAACATGAGAGAGTTCATAGATA spacer length: 

38 repeater length: 23
5249   838241 TTTCAATTCTATAGTAGATTATC AAGGGAAAACAAAGGAAGCAATGGAGGAGCTTGCGAGAGTA spacer 

length: 41 repeater length: 23
5250   838306 TTTCAATTCTATAGTAGATTATC CAGTTTCGATAGTAGCAATTCTTCTGCACAAGCAGTTCA spacer 

length: 39 repeater length: 23
5251   838369 TTTCAATTCTATAGTAGATTATC TAAGCAAAGTTACGAGAGATGTGCAAAGAATACTGGAAT spacer 

length: 39 repeater length: 23
5252   838432 TTTCAATTCTATAGTAGATTATC ACTAGGAAGTTGGGGACTGTGTTTGTTGAGAGAGATA spacer length: 

37 repeater length: 23
5253   838493 TTTCAATTCTATAGTAGATTATC ACTAGTAAGGCATGGTAGAAAATCCCACCATGAATTAAC spacer 

length: 39 repeater length: 23
5254   838556 TTTCAATTCTATAGTAGATTATC TAATATCAAAGCGTCAAAATCTTCTTTAGTCCAAGTCTC spacer 

length: 39 repeater length: 23



5255   838619 TTTCAATTCTATAGTAGATTATC GCGACTATTGATATTAATACAGTATTTAGATCTGGATCTAC spacer 
length: 41 repeater length: 23

5256   838684 TTTCAATTCTATAGTAGATTATC GTTCCCTTTTGAGCATAAAAAGAGAAAAAAGAGAAACGAG spacer 
length: 40 repeater length: 23

5257   838748 TTTCAATTCTATAGTAGATTATC AGAACTTTCCCCTCATTACTCTCTTCTTCCCTTAGTAT spacer length: 
38 repeater length: 23

5258   838810 TTTCAATTCTATAGTAGATTATC TACATTTAGCATGAAATCCCTAGGGACTTATGCAAATGA spacer 
length: 39 repeater length: 23

5259   838873 TTTCAATTCTATAGTAGATTATC ATCCAGAACTTGTTGCATTGAAAGTAAATATGTCTATGAA spacer 
length: 40 repeater length: 23

5260   838937 TTTCAATTCTATAGTAGATTATC CCATAAAAGCAGATGGCGATGACCCCCTTACGGGGTG spacer length: 
37 repeater length: 23

5261   838998 TTTCAATTCTATAGTAGATTATC AAGAAAGTTGTTGACTATTTTATTAGTTATGGCAAAGAGT spacer 
length: 40 repeater length: 23

5262   839062 TTTCAATTCTATAGTAGATTATC CATAGAGAACACGATAAAATCCCGAGTTTAGTCGGGAAT spacer 
length: 39 repeater length: 23

5263   839125 TTTCAATTCTATAGTAGATTATC AAACAATCAACTACAATAGGAAGAGACAAAGAAGTTGAA spacer 
length: 39 repeater length: 23

5264   839188 TTTCAATTCTATAGTAGATTATC CCGTCATTGTTTGGAATGTCTCCTATCTTAACGAGAACC spacer 
length: 39 repeater length: 23

5265   839251 TTTCAATTCTATAGTAGATTATC GAGATGCTAAAATAATGCCTAAATTAAAGTGTCTATTCTCA spacer 
length: 41 repeater length: 23

5266   839316 TTTCAATTCTATAGTAGATTATC TTGGTGAGGATGGTAGGGGTGATGATGGAGAACCGCC spacer length: 
37 repeater length: 23

5267   839377 TTTCAATTCTATAGTAGATTATC ACGTCGAAGCAAATGATGACAGACCTAAGCCACTTTCTGCATG spacer 
length: 43 repeater length: 23

5268   839444 TTTCAATTCTATAGTAGATTATC TTTGTGCCGTCTCTTAGTATCGCTCTTTTCACTTTCCTAT spacer 
length: 40 repeater length: 23

5269   839508 TTTCAATTCTATAGTAGATTATC GCGATAGTAAAATTGTCCAATCATTAGAGGAATTAAAAGA spacer 
length: 40 repeater length: 23

5270   839572 TTTCAATTCTATAGTAGATTATC AGAAAGAGTTAGTGAGAGAGTACGGCGTGAGACCACCAAA spacer 
length: 40 repeater length: 23

5271   839636 TTTCAATTCTATAGTAGATTATC CTAATTCTTTTTCTATTATATCTGTATAAAATGTTTCGTT spacer 
length: 40 repeater length: 23

5272   839700 TTTCAATTCTATAGTAGATTATC CCCTACGGGGACGGGAAAGACACTGATGGGCTTGATGAT spacer 
length: 39 repeater length: 23

5273   839763 TTTCAATTCTATAGTAGATTATC CCGTATTACACACATATAGCAATATTCAATCTCATCAATATAT spacer 
length: 43 repeater length: 23

5274   839830 TTTCAATTCTATAGTAGATTATC ACACTCCTCATACCTAGCTTTATTTAGCCACGATACTA spacer length: 
38 repeater length: 23

5275   839892 TTTCAATTCTATAGTAGATTATC AATTAGGATATAGCTGGAGTCAGATAGCTATTTTTGTGTA spacer 
length: 40 repeater length: 23

5276   839956 TTTCAATTCTATAGTAGATTATC ATTGAAATACCATCGGCGGATCCATCCCGTTTAGGTAAGA spacer 
length: 40 repeater length: 23

5277   840020 TTTCAATTCTATAGTAGATTATC TCTAAAGAAATAAAACCGTTTACAATATTATTTATAGACTC spacer 
length: 41 repeater length: 23

5278   840085 TTTCAATTCTATAGTAGATTATC ACATTTGTACATAGTTAATCCCACGTTACATACCATTTTTT spacer 
length: 41 repeater length: 23

5279   840150 TTTCAATTCTATAGTAGATTATC ATGGCTTAAAGAGAATCATCCCGAGCTATTGAAGCCAAA spacer 
length: 39 repeater length: 23

5280   840213 TTTCAATTCTATAGTAGATTATC ATGGCTAGAGGGAAGAGGTGGATTCAAAAGGCAATCAAACATAA spacer 
length: 44 repeater length: 23

5281   840281 TTTCAATTCTATAGTAGATTATC CTAATCTGTGTTCCAGTGGCTGCAGAATTACCTGCAGG spacer length: 
38 repeater length: 23

5282   840343 TTTCAATTCTATAGTAGATTATC CTCCATAGTTTCCCATTCTAGCATCTCTGCAGGTATTT spacer length: 
38 repeater length: 23

5283   840405 TTTCAATTCTATAGTAGATTATC AAGGTTAGTTGCTGCAATAAAGGCAGTAATAAATACCGTGTA spacer 
length: 42 repeater length: 23

5284   840471 TTTCAATTCTATAGTAGATTATC ATGGAATTGAAAAGTATTTAAAAACCAATCCGTTAGTTGCTT spacer 
length: 42 repeater length: 23

5285   840537 TTTCAATTCTATAGTAGATTATC TGTAAAGATTGTAAATATTGTTGTAACTCTGATAGGGTT spacer 
length: 39 repeater length: 23

5286   840600 TTTCAATTCTATAGTAGATTATC AGATAACGAATATAAACTTACTGAGGATGCTGCAGGCAGC spacer 
length: 40 repeater length: 23

5287   840664 TTTCAATTCTATAGTAGATTATC AGAAACCCTTGCCCAATCTGCCAGATCCTCCAGAATTACCTA spacer 
length: 42 repeater length: 23

5288   840730 TTTCAATTCTATAGTAGATTATC AAGGTTATCTGGTCCTGTTTAACGCATAGGCTATAACTAAA spacer 
length: 41 repeater length: 23

5289   840795 TTTCAATTCTATAGTAGATTATC GTGGGTCTTTCCATTCTGCCTTAATTCACTTATATAGT spacer length: 
38 repeater length: 23

5290   840857 TTTCAATTCTATAGTAGATTATC TTCGAATTATCACTACCAAACACGGGAAAGACAACATT spacer length: 



38 repeater length: 23
5291   840919 TTTCAATTCTATAGTAGATTATC TTTTAATCACCAATACCTAAAGAACGATCCAACTCTGAT spacer 

length: 39 repeater length: 23
5292   840982 TTTCAATTCTATAGTAGATTATC ACTTAGGAACAAAGGATACAGTAACGCGGTGTTTAG spacer length: 

36 repeater length: 23
5293   841042 TTTCAATTCTATAGTAGATTATC GCGAGAAAACGGGAAAGAAAATAAACGCTGACATTAA spacer length: 

37 repeater length: 23
5294   841103 TTTCAATTCTATAGTAGATTATC ATAATACTTCATATTTAATATACCACCCGCTAGCCCCTTG spacer 

length: 40 repeater length: 23
5295   841167 TTTCAATTCTATAGTAGATTATC ACTTGTTGCATAGCGGTAGCGAAGTTTTGCTCTGCCTGAG spacer 

length: 40 repeater length: 23
5296   841231 TTTCAATTCTATAGTAGATTATC AGCGGTGGCGTATGGAACTGGAAATTTAAGTAGACATGTAAT spacer 

length: 42 repeater length: 23
5297   841297 TTTCAATTCTATAGTAGATTATC TGGAGTTGATGTCGTAGTAGAAGAGACTCTTGCGGCAAC spacer 

length: 39 repeater length: 23
5298   841360 TTTCAATTCTATAGTAGATTATC CCCGAAAGTGATAGTGAACTTACCGTTAGGGTTAGTAAA spacer 

length: 39 repeater length: 23
5299   841423 TTTCAATTCTATAGTAGATTATC ATTCATAGTCACCCTTATACTCCAATTCAAATACTTTA spacer length: 

38 repeater length: 23
5300   841485 TTTCAATTCTATAGTAGATTATC GGGACTTTAGTCCAGAATTGCTTAAACGCGTCAACTACATG spacer 

length: 41 repeater length: 23
5301   841550 TTTCAATTCTATAGTAGATTATC CACATATAGCAATATTCAATCTCATTAATGTGCTAGCAAA spacer 

length: 40 repeater length: 23
5302   841614 TTTCAATTCTATAGTAGATTATC GGTGACACGTACAAAGAATGTGAATCTCTCATATTCAA spacer length: 

38 repeater length: 23
5303   841676 TTTCAATTCTATAGTAGATTATC ATGTTAATAATCTTATCTGGACCACCAAAAGCAGGCAAA spacer 

length: 39 repeater length: 23
5304   841739 TTTCAATTCTATAGTAGATTATC ATGAGGTCACTAAGGGATTGAGGGAAAGGTTTAGGTTTA spacer 

length: 39 repeater length: 23
5305   841802 TTTCAATTCTATAGTAGATTATC AATCACTGGAAGCGGATCAACGTTATATCTTTATTTGA spacer length: 

38 repeater length: 23
5306   841864 TTTCAATTCTATAGTAGATTATC GATCCATAAATTGTGCTATCTAAATTAGGGTACTCCAATA spacer 

length: 40 repeater length: 23
5307   841928 TTTCAATTCTATAGTAGATTATC TTTAAATATATCCTCATTTCTAGGGTTGAAATAAGGTAC spacer 

length: 39 repeater length: 23
5308   841991 TTTCAATTCTATAGTAGATTATC GTGTCAGTATATCGTACAACGTCAATAACAGTTCAGCA spacer length: 

38 repeater length: 23
5309   842053 TTTCAATTCTATAGTAGATTATC AGGAATGAGGTAAAAGAAGAGCAATTAATGAACCTGTTTA spacer 

length: 40 repeater length: 23
5310   842117 TTTCAATTCTATAGTAGATTATC GTTTCTTTTTATGCTTATGCCTCCTGGCCATGAGAAATT spacer 

length: 39 repeater length: 23
5311   842180 TTTCAATTCTATAGTAGATTATC AATAATGGCATCTTTTGGTATGTATAACATACCTCTGAAAA spacer 

length: 41 repeater length: 23
5312   842245 TTTCAATTCTATAGTAGATTATC ATGAATACCAGCATAAGTGCGCCAGTTGTCGCGTTCAC spacer length: 

38 repeater length: 23
5313   842307 TTTCAATTCTATAGTAGATTATC ATGAACTAAAACAGCACGCGGAAGCCCTGGCCTTAGGGCT spacer 

length: 40 repeater length: 23
5314   842371 TTTCAATTCTATAGTAGATTATC ATGATGAATTCACGAAAGTGCTAGATGCAGACAATATAAGAAT spacer 

length: 43 repeater length: 23
5315   842438 TTTCAATTCTATAGTAGATTATC TTAGCAGATTCACGTTCTGGTCTTGAATTTTTACTCAT spacer length: 

38 repeater length: 23
5316   842500 TTTCAATTCTATAGTAGATTATC ATAACGCAGAAGACGTAATGAGGATGTTACAAGGGGTGATT spacer 

length: 41 repeater length: 23
5317   842565 TTTCAATTCTATAGTAGATTATC ATCAAGTCCGAGTTTAAAGACAAACGGATTAGGCGGGTT spacer 

length: 39 repeater length: 23
5318   842628 TTTCAATTCTATAGTAGATTATC AACGTTAAATCGTCTATGACTTGTTCAAATATAAAGTC spacer length: 

38 repeater length: 23
5319   842690 TTTCAATTCTATAGTAGATTATC GATTATATCAGCAAAAATTACACGGTATCTGGGATCCCA spacer 

length: 39 repeater length: 23
5320   842753 TTTCAATTCTATAGTAGATTATC AAAGATTAATCCTTACACCGGTAGGGAACTGGAATTCTT spacer 

length: 39 repeater length: 23
5321   842816 TTTCAATTCTATAGTAGATTATC ATTTTGACATGTAGATATGTTCCGTACTTTTTACTACCCG spacer 

length: 40 repeater length: 23
5322   842880 TTTCAATTCTATAGTAGATTATC GATAAATATTCACCGCCACCGCCTCCGCCACCACCACCT spacer 

length: 39 repeater length: 23
5323   842943 TTTCAATTCTATAGTAGATTATC GCTACTTACATTTAAAAGAGAATACATTGAAGATGGAAA spacer 

length: 39 repeater length: 23
5324   843006 TTTCAATTCTATAGTAGATTATC TATAATGTAAGTTAGATTTTATAAGTAGAGTCTTTATTT
5325   
5326   
5327   crispr 2



5328   861534 GATAATCTACTATAGAATTGAAAG GTAGTTCCAGAAAGCGTAAAAATGAAGCTACTAGACGA spacer 
length: 38 repeater length: 24

5329   861597 GATAATCTACTATAGAATTGAAAG TTGAGTTATTGCGTAATATCCTTGTCCGCTTGTGTGTG spacer 
length: 38 repeater length: 24

5330   861660 GATAATCTACTATAGAATTGAAAG TTTACGACAAAGTTACCTAGACTTTGAACTGCATTTGTTAA spacer 
length: 41 repeater length: 24

5331   861726 GATAATCTACTATAGAATTGAAAG ACTTTTCTGATATTCTGAGAAATAATGGAATGTCCCACA spacer 
length: 39 repeater length: 24

5332   861790 GATAATCTACTATAGAATTGAAAG TTTTTGCTGCACTGTTGGAATTTGAAATACATTCATTATT spacer 
length: 40 repeater length: 24

5333   861855 GATAATCTACTATAGAATTGAAAG TGTAACTTTACAGTAAGAAGCTGGATTAGGATTTCTTCTACA spacer 
length: 42 repeater length: 24

5334   861922 GATAATCTACTATAGAATTGAAAG AACCGGGCCTCTCTCATTTAGAATGACGGATGCTTCTT spacer 
length: 38 repeater length: 24

5335   861985 GATAATCTACTATAGAATTGAAAG TGTATCGTGAAGGTCAGGATTATTTCGTTAGGCTCACA spacer 
length: 38 repeater length: 24

5336   862048 GATAATCTACTATAGAATTGAAAG CCTCATCTTCATCAATATTATATTCTTCCTTAGCTGCAT spacer 
length: 39 repeater length: 24

5337   862112 GATAATCTACTATAGAATTGAAAG CTTGATTCTTTCTTCTCCCTTTAGATTATCTAGTTT spacer length: 
36 repeater length: 24

5338   862173 GATAATCTACTATAGAATTGAAAG CTGACCCAACCCTAAAATAACGTATAAGTTCGCTCTCA spacer 
length: 38 repeater length: 24

5339   862236 GATAATCTACTATAGAATTGAAAG AGCCATCCAGGTCTGAAAATGACTAAGGGGATTATTT spacer length: 
37 repeater length: 24

5340   862298 GATAATCTACTATAGAATTGAAAG TCTTTTCATTCATTCTGCTTTCCCCTGATTTTATAGTA spacer 
length: 38 repeater length: 24

5341   862361 GATAATCTACTATAGAATTGAAAG AGTATGTCCCTATCAATTACATCTGGTATATCCTCAACC spacer 
length: 39 repeater length: 24

5342   862425 GATAATCTACTATAGAATTGAAAG ATATCTCTCTATGAAATTGTACTACTACATCTTCCTCAC spacer 
length: 39 repeater length: 24

5343   862489 GATAATCTACTATAGAATTGAAAG TCCCATCCCCCACGCTAACTCGATATTACCATCATCTA spacer 
length: 38 repeater length: 24

5344   862552 GATAATCTACTATAGAATTGAAAG CTTCCTCCAAAAGAAGCACCCTTGGTATTATTGTACGA spacer 
length: 38 repeater length: 24

5345   862615 GATAATCTACTATAGAATTGAAAG AGGGTACTACCAGCGTAAATTCCGCCTACAATTGATAT spacer 
length: 38 repeater length: 24

5346   862678 GATAATCTACTATAGAATTGAAAG TTCTGTTCTGTGTTGTTCTGTTCTATACTCTGTTCTCT spacer 
length: 38 repeater length: 24

5347   862741 GATAATCTACTATAGAATTGAAAG ATTAAACCAAAATGTGCCTTGAGCCAACTTTATTACAA spacer 
length: 38 repeater length: 24

5348   862804 GATAATCTACTATAGAATTGAAAG TACACCCCTCGCGGGGGTCATCGCCATCCGCTTTT spacer length: 
35 repeater length: 24

5349   862864 GATAATCTACTATAGAATTGAAAG TATTCTGTCTCTCAAGATTCAAGATTTGCAAAACACTT spacer 
length: 38 repeater length: 24

5350   862927 GATAATCTACTATAGAATTGAAAG ATAACAATTCCTAGCTCTTCATCCTATATACCGTCTGT spacer 
length: 38 repeater length: 24

5351   862990 GATAATCTACTATAGAATTGAAAG ATAAATGCTTTTGTTGAAAATTTTCTTGAAAATTCGCTACATC spacer 
length: 43 repeater length: 24

5352   863058 GATAATCTACTATAGAATTGAAAG TACAATTTCGCTAGTTGTATCTACGTTGTTAAACACTA spacer 
length: 38 repeater length: 24

5353   863121 GATAATCTACTATAGAATTGAAAG CATTCTTTCCCGCCTTCTCATCTTCTATCTTTTTCCTTACT spacer 
length: 41 repeater length: 24

5354   863187 GATAATCTACTATAGAATTGAAAG ATTTCGCTCTCTAACTCTATTGTTCCAGTTGAGGAAAC spacer 
length: 38 repeater length: 24

5355   863250 GATAATCTACTATAGAATTGAAAG CTTTTAGGCTATAAGACTCATGCAAATATACAGAGAAG spacer 
length: 38 repeater length: 24

5356   863313 GATAATCTACTATAGAATTGAAAG AACTTATTATGTATTGTTACCATGTGTACATTTCTAGC spacer 
length: 38 repeater length: 24

5357   863376 GATAATCTACTATAGAATTGAAAG ACTTTCGTTTAGATTTACCTAGGGAGATTCAAGAAAAG spacer 
length: 38 repeater length: 24

5358   863439 GATAATCTACTATAGAATTGAAAG TATCGGTGCCTTAGCGTCAAACGTTGAAACAATATTAG spacer 
length: 38 repeater length: 24

5359   863502 GATAATCTACTATAGAATTGAAAG TTTTCACAGAATCCCGAGCAGTTGGCAATCGCAGCAGC spacer 
length: 38 repeater length: 24

5360   863565 GATAATCTACTATAGAATTGAAAG AATATCTGGATCATATATGCCTTAAGTTTTGGATTATATC spacer 
length: 40 repeater length: 24

5361   863630 GATAATCTACTATAGAATTGAAAG ATAGAATGAATATTGCACCGTCTTTACAACATTACCAA spacer 
length: 38 repeater length: 24

5362   863693 GATAATCTACTATAGAATTGAAAG TTAACACTTAAACTTGAGTTATCATCATCAATTGATAA spacer 
length: 38 repeater length: 24

5363   863756 GATAATCTACTATAGAATTGAAAG CCTATACTAACAATTATTGACAACGACACATTACAAGAAG spacer 



length: 40 repeater length: 24
5364   863821 GATAATCTACTATAGAATTGAAAG TTGAACGCTTGCCAATTTGCGATACCACTTGCTTGAGTTCC spacer 

length: 41 repeater length: 24
5365   863887 GATAATCTACTATAGAATTGAAAG ACTCTCAATAGAAAACTCCCTACCCTGATTTGTTCATC spacer 

length: 38 repeater length: 24
5366   863950 GATAATCTACTATAGAATTGAAAG TGCACATGTCTCAAGACTATTGTACTTTTGCTTGCAAAGA spacer 

length: 40 repeater length: 24
5367   864015 GATAATCTACTATAGAATTGAAAG TCTAAGATTTCCCCTATAGTATCTTGCAGTTCTTCTAATT spacer 

length: 40 repeater length: 24
5368   864080 GATAATCTACTATAGAATTGAAAG TTTTTCACTTCCTCCAGCTTGGCTTCTAATTCTCTGACA spacer 

length: 39 repeater length: 24
5369   864144 GATAATCTACTATAGAATTGAAAG ATTTAGTTACTGTAAACTCCCCAGTTTACGAAATAATTAA spacer 

length: 40 repeater length: 24
5370   864209 GATAATCTACTATAGAATTGAAAG TACTGCCTGGAAAATATATATGACATTCAAGAAAACAT spacer 

length: 38 repeater length: 24
5371   864272 GATAATCTACTATAGAATTGAAAG ACAAAAACATGAGCCAAATTCCACTCGATTTGGATAT spacer length: 

37 repeater length: 24
5372   864334 GATAATCTACTATAGAATTGAAAG ATTTCAATAAACTTAAAAGTTCTTTATCCAGAATCGATA spacer 

length: 39 repeater length: 24
5373   864398 GATAATCTACTATAGAATTGAAAG ATGACATATTTACAGCACTAAAAGAGGCATTATCAGAGTTA spacer 

length: 41 repeater length: 24
5374   864464 GATAATCTACTATAGAATTGAAAG TAGGAACACTAATAGGTGAGTAAGTATCGAACCCTACA spacer 

length: 38 repeater length: 24
5375   864527 GATAATCTACTATAGAATTGAAAG TCGTAAGAACGATCCTAAAGTTTGTTATCGTAAATCC spacer length: 

37 repeater length: 24
5376   864589 GATAATCTACTATAGAATTGAAAG CACTTCCTCAATCTCCTTTACATTATAAGTGACCTT spacer length: 

36 repeater length: 24
5377   864650 GATAATCTACTATAGAATTGAAAG TCATGGGCTTATCACCTCATTCTTCCTCCTCTTCGTCT spacer 

length: 38 repeater length: 24
5378   864713 GATAATCTACTATAGAATTGAAAG ACAATTATTGTGCCGGGTTTAGCATATTCTTCAACTA spacer length: 

37 repeater length: 24
5379   864775 GATAATCTACTATAGAATTGAAAG ACAAGTGTTATTGATATCGGTGCATATGTTGGCGATACTG spacer 

length: 40 repeater length: 24
5380   864840 GATAATCTACTATAGAATTGAAAG CAAACAGCTGTTCAACAACAAACAGTAACGCAACAAGCCTCG spacer 

length: 42 repeater length: 24
5381   864907 GATAATCTACTATAGAATTGAAAG ATCCCAATAGCTCGAAAAACCCCTCACTTTCGTTAAACT spacer 

length: 39 repeater length: 24
5382   864971 GATAATCTACTATAGAATTGAAAG 

TTTTAATATAGTCCTCGACCATAAGTAGAATCTCAGCAATGATAATTTACTATAGAATTGAAAGCAATATAAAATAATAATAAAAT
TGAAAGGAAGTAAGTGC spacer length: 103 repeater length: 24

5383   865099 GATAATCTACTATAGAATTGAAAG TTTCTCTCTATGTCATTTGTTCCTTATAAATGTTTCTCTC spacer 
length: 40 repeater length: 24

5384   865164 GATAATCTACTATAGAATTGAAAG ACTAGCTCTAGCTCTGCTGGAGGATTTAGTGGCTCAACGCTA spacer 
length: 42 repeater length: 24

5385   865231 GATAATCTACTATAGAATTGAAAG TAAAATTCCTAAATTTTGCAATGCTTCTTGCAATAACAA spacer 
length: 39 repeater length: 24

5386   865295 GATAATCTACTATAGAATTGAAAG CTATAATGTAAGTTAGATTTTATAAGTAGAGTCTTTATT
5387   
5388   
5389   GCA_000022465.1_ASM2246v1_genomic.fna(findCrispr):
5390   START       REPEAT                           

SPACER                                             
5391   crispr 1
5392   698964 CTTTCAATTCTATAGTAGATTAGC AAAATAACAAATTTCAAAGAAGGTAAAGTGAAAAGTGA spacer 

length: 38 repeater length: 24
5393   699027 CTTTCAATTCTATAGTAGATTAGC TATGAGTTGATAAGATTTTAAACTAAAACACTACAATAA spacer 

length: 39 repeater length: 24
5394   699091 CTTTCAATTCTATAGTAGATTAGC CGAAAATGAAATTGAATATCAACACTTAAATCCAGAGGAT spacer 

length: 40 repeater length: 24
5395   699156 CTTTCAATTCTATAGTAGATTAGC GTTGTTTTAAATTCAAAGATAATGAACTTGTAGAAGTTA spacer 

length: 39 repeater length: 24
5396   699220 CTTTCAATTCTATAGTAGATTAGC CAAAACGAGTTGGCAATAAAACCATTATTAAGGTCGTTC spacer 

length: 39 repeater length: 24
5397   699284 CTTTCAATTCTATAGTAGATTAGC AAATGAAGAGGATGTGGGTAGTTTTTGCGAAAGACCTTG spacer 

length: 39 repeater length: 24
5398   699348 CTTTCAATTCTATAGTAGATTAGC AAAATTGATTGTATTGATAATTATTGTGAAGATGTTGTAGA spacer 

length: 41 repeater length: 24
5399   699414 CTTTCAATTCTATAGTAGATTAGC AGGTAAGAACACTTTCACTGAAATCTTAGCAGGAATTGTTG spacer 

length: 41 repeater length: 24
5400   699480 CTTTCAATTCTATAGTAGATTAGC TGTAAAGAATGTTGATGATGACTTTGGTATACCAGTTGAC spacer 

length: 40 repeater length: 24



5401   699545 CTTTCAATTCTATAGTAGATTAGC TTAGTAATCGACATAACGAATACAACGGTAGGCAATAT spacer 
length: 38 repeater length: 24

5402   699608 CTTTCAATTCTATAGTAGATTAGC AATATAGAGACTGGATTCACTATAATACCAACAGAATATA spacer 
length: 40 repeater length: 24

5403   699673 CTTTCAATTCTATAGTAGATTAGC GTAGGAGACATAATTGCTGGTGCCGGAGGTAAAGCATTAG spacer 
length: 40 repeater length: 24

5404   699738 CTTTCAATTCTATAGTAGATTAGC GAATAGTCAAGATCTAATAGTTCTAATATATCCCAACAT spacer 
length: 39 repeater length: 24

5405   699802 CTTTCAATTCTATAGTAGATTAGC TTTCTATTTCACAGACCAATTTTGATGCCGTTCTCCT spacer length: 
37 repeater length: 24

5406   699864 CTTTCAATTCTATAGTAGATTAGC CTAAAAACAAGATACAAGTGTTAAGTTATGTTGACATTAG spacer 
length: 40 repeater length: 24

5407   699929 CTTTCAATTCTATAGTAGATTAGC CTACTTCCTTCACTTCCTATCACTATTATAACATATGTAC spacer 
length: 40 repeater length: 24

5408   699994 CTTTCAATTCTATAGTAGATTAGC TTACAGGATTTGTTGAAGTGTTAGCCAATGGACACAGTGCAT spacer 
length: 42 repeater length: 24

5409   700061 CTTTCAATTCTATAGTAGATTAGC TAGAGCATGCATGAGAGAGACATTAAGAAAGAAATAACATGT spacer 
length: 42 repeater length: 24

5410   700128 CTTTCAATTCTATAGTAGATTAGC AAGTATATTTAGTGAATGGGTCAAATTATGTTAAATTACTAA spacer 
length: 42 repeater length: 24

5411   700195 CTTTCAATTCTATAGTAGATTAGC TAAATAAACATGCAAGTTAAAGATGAATTTGCTAATATTT spacer 
length: 40 repeater length: 24

5412   700260 CTTTCAATTCTATAGTAGATTAGC GGAGGAAAAGTACCGTCGTCTACTAAAACGAATCTATCAACAT spacer 
length: 43 repeater length: 24

5413   700328 CTTTCAATTCTATAGTAGATTAGC CAAGATTTCTTGTGATTTTATTTCTTCTATAGACAGATATTA spacer 
length: 42 repeater length: 24

5414   700395 CTTTCAATTCTATAGTAGATTAGC AACAGACAAACTCATATACATAATATTTTGTATATGACAAA spacer 
length: 41 repeater length: 24

5415   700461 CTTTCAATTCTATAGTAGATTAGC GAGCGAATACGGTATAACTGGTCCTAACAGAGCCATTTACC spacer 
length: 41 repeater length: 24

5416   700527 CTTTCAATTCTATAGTAGATTAGC CTATTAGCTTTAAAATTTCTTCTCTTGCACCTTCAACAACTT spacer 
length: 42 repeater length: 24

5417   700594 CTTTCAATTCTATAGTAGATTAGC TTGAGATATGTAAAAATGAACAAATTGCCCGTGTTATTTATAAAG spacer 
length: 45 repeater length: 24

5418   700664 CTTTCAATTCTATAGTAGATTAGC AAATGTAATGCCATCTGTTGATAGTTTAGATGACATAAT spacer 
length: 39 repeater length: 24

5419   700728 CTTTCAATTCTATAGTAGATTAGC GCTCATCTTAAATGGGTAAACACGGAAACATCGTTTGGT
5420   
5421   
5422   crispr 2
5423   706739 GCTAATCTACTATAGAATTGAAAG GCAAACAATTGTAACTGCGATAACGGGTTTGGTGTCGT spacer 

length: 38 repeater length: 24
5424   706802 GCTAATCTACTATAGAATTGAAAG CAATTATTATGAAAATTCTTTAAGCGAAACTGGAAAG spacer length: 

37 repeater length: 24
5425   706864 GCTAATCTACTATAGAATTGAAAG ACTTTCTGTACTCTGTTATTTATAATCTTATAACAAACGA spacer 

length: 40 repeater length: 24
5426   706929 GCTAATCTACTATAGAATTGAAAG AACGAGGTCGTGGATAGAGCCAAACGAGGTCGTGCTGAG spacer 

length: 39 repeater length: 24
5427   706993 GCTAATCTACTATAGAATTGAAAG TAAACGATGTTGCAACTAGGTACGCCAATAATGTTAAAA spacer 

length: 39 repeater length: 24
5428   707057 GCTAATCTACTATAGAATTGAAAG ATACTTTTTCTAGACGTAAAACAACTCGAGACATTAATTCA spacer 

length: 41 repeater length: 24
5429   707123 GCTAATCTACTATAGAATTGAAAG AGAACTTTTGCAATGCCAGTCTTATGACTTCACTTCTGT spacer 

length: 39 repeater length: 24
5430   707187 GCTAATCTACTATAGAATTGAAAG TCATTATTGATTGTTATATACAATTTATTATTTGATACAT spacer 

length: 40 repeater length: 24
5431   707252 GCTAATCTACTATAGAATTGAAAG AGTAGTACGTATAGCGTTGGGAAGAAGCTGAAGAACG spacer length: 

37 repeater length: 24
5432   707314 GCTAATCTACTATAGAATTGAAAG ACCACCTATCCATATCGTAAACCCAATCGAAGCAGGAATAGG spacer 

length: 42 repeater length: 24
5433   707381 GCTAATCTACTATAGAATTGAAAG ACAGTTACAGAACACACTTATCCTTACCCAAACACAGCTA spacer 

length: 40 repeater length: 24
5434   707446 GCTAATCTACTATAGAATTGAAAG AACGTGCTAGAAAATTACTGAAGACTTGCCCTTACAAAAC spacer 

length: 40 repeater length: 24
5435   707511 GCTAATCTACTATAGAATTGAAAG GACTGTATTTCTTCCCATTCCAGATTATAGATGTCTTG spacer 

length: 38 repeater length: 24
5436   707574 GCTAATCTACTATAGAATTGAAAG AGTAGTCCCTCATCTCCAAGCTCACCCGGTCTAGGTG spacer length: 

37 repeater length: 24
5437   707636 GCTAATCTACTATAGAATTGAAAG AAGGCAAAAGAATACCTAAGACAGTTAAAAGAAGGAA spacer length: 

37 repeater length: 24
5438   707698 GCTAATCTACTATAGAATTGAAAG TTTATATCCACTTTTGCCATTTTGCCAATCTTTATTGGC spacer 



length: 39 repeater length: 24
5439   707762 GCTAATCTACTATAGAATTGAAAG TTACATATCATGACGTGGTTTTCTTTTGCCTCGACTAT spacer 

length: 38 repeater length: 24
5440   707825 GCTAATCTACTATAGAATTGAAAG AACAAACTCTGATTTCTAAATCGTTCCTCAAACTCTGATA spacer 

length: 40 repeater length: 24
5441   707890 GCTAATCTACTATAGAATTGAAAG ATTTTCATATTTTTATTTACATTTTTTGTCTCTCCAGCTATAT spacer 

length: 43 repeater length: 24
5442   707958 GCTAATCTACTATAGAATTGAAAG 

GTAGTATCCTTTCCTTCTAATCGTAGCAACTACACTGGCTCGCTAATCTAATATAGAATTGAAAGTTTTTCTCAAGTGTTTTTATT
CTTTTATTCATAATTATTTT spacer length: 106 repeater length: 24

5443   708089 GCTAATCTACTATAGAATTGAAAG TTTGCCATGCTAAAAGTACAGGTGTCTCAACATATT spacer length: 
36 repeater length: 24

5444   708150 GCTAATCTACTATAGAATTGAAAG ACTGTCCAAAAAGGTATTCAAAAAAGTGATGTAACAATTT spacer 
length: 40 repeater length: 24

5445   708215 GCTAATCTACTATAGAATTGAAAG ACATATGTTATTAATATTGTATCACTTATAGCTCTAA spacer length: 
37 repeater length: 24

5446   708277 GCTAATCTACTATAGAATTGAAAG CTTAGGTATGCCACTTTTAAGATAGCATTAGCTTTAGTG spacer 
length: 39 repeater length: 24

5447   708341 GCTAATCTACTATAGAATTGAAAG TCTTCAGTTTACCGATATCGGTCAGAGTTTTTATTAACGCC spacer 
length: 41 repeater length: 24

5448   708407 GCTAATCTACTATAGAATTGAAAG CTCATCTTAAATGGGTAAACACGGAAACATCGTTTGGTGTT
5449   
5450   
5451   GCA_000022545.1_ASM2254v1_genomic.fna(findCrispr):
5452   START       REPEAT                           

SPACER                                             
5453   crispr 1
5454   1328782 GTTCCAATAAGACTTTAAAAGAATTGAAAG TTACGTAGTTTTTGAGCCGTAGCAACTCTGTCCTT spacer 

length: 35 repeater length: 30
5455   1328848 GTTCCAATAAGACTTTAAAAGAATTGAAAG GTTTGTTTGCTTTCATCTTCGTAAAAACTTATGT spacer 

length: 34 repeater length: 30
5456   1328913 GTTCCAATAAGACTTTAAAAGAATTGAAAG ATTATAACGAAAAAGTATACAGACGTCTTTGTCGAG spacer 

length: 36 repeater length: 30
5457   1328980 GTTCCAATAAGACTTTAAAAGAATTGAAAG TTTCGCAAACTTCTTCTTATACAGTACCTGCCACCG spacer 

length: 36 repeater length: 30
5458   1329047 GTTCCAATAAGACTTTAAAAGAATTGAAAG ACAAATGAAACAACTTTCACTTGAAAAGATATTAC spacer 

length: 35 repeater length: 30
5459   1329113 GTTCCAATAAGACTTTAAAAGAATTGAAAG TGGTAGTAATACAAGTACTTTTTATACGTTAATGC spacer 

length: 35 repeater length: 30
5460   1329179 GTTCCAATAAGACTTTAAAAGAATTGAAAG TTAATGAACCTGATAAGTATTCGTCTAATACGTGTGTAAATA 

spacer length: 42 repeater length: 30
5461   1329252 GTTCCAATAAGACTTTAAAAGAATTGAAAG ATGTACATCCAACTCCCCTGACACATCCTCATACC spacer 

length: 35 repeater length: 30
5462   1329318 GTTCCAATAAGACTTTAAAAGAATTGAAAG ATGCTTTCTCTTTGTGTCGGTGGTAGTGAAGTAAT spacer 

length: 35 repeater length: 30
5463   1329384 GTTCCAATAAGACTTTAAAAGAATTGAAAG TTATAAAGGGAAATGCGTTAAACATTAATGCCCCT spacer 

length: 35 repeater length: 30
5464   1329450 GTTCCAATAAGACTTTAAAAGAATTGAAAG CATGTTACTATCACTCAACGTAAACCAGAGTAATA spacer 

length: 35 repeater length: 30
5465   1329516 GTTCCAATAAGACTTTAAAAGAATTGAAAG CCGTGTATGCTAAAATCTCTTTCATAACTTTTTTGA spacer 

length: 36 repeater length: 30
5466   1329583 GTTCCAATAAGACTTTAAAAGAATTGAAAG AGAGGTCATTATAGAATCCCCAAGGAGGGAGTGGAG spacer 

length: 36 repeater length: 30
5467   1329650 GTTCCAATAAGACTTTAAAAGAATTGAAAG GAAAGTCGTAGAGTGGAGGAATGGAAATGGCGCGGAT spacer 

length: 37 repeater length: 30
5468   1329718 GTTCCAATAAGACTTTAAAAGAATTGAAAG CTGTTCTTGAGGTATGCTTCAAACTCTTCAAGTGTT spacer 

length: 36 repeater length: 30
5469   1329785 GTTCCAATAAGACTTTAAAAGAATTGAAAG TCAAATCAGAGCACTAGGGTGACAAGAAAAAATAG spacer 

length: 35 repeater length: 30
5470   1329851 GTTCCAATAAGACTTTAAAAGAATTGAAAG CAAAAACCTCTTTTTGGTTTTCTCCTCCTTATCATC spacer 

length: 36 repeater length: 30
5471   1329918 GTTCCAATAAGACTTTAAAAGAATTGAAAG TCTTAATTGCTCTTTGTTCTGCTTCTACCATCTTTT spacer 

length: 36 repeater length: 30
5472   1329985 GTTCCAATAAGACTTTAAAAGAATTGAAAG TGGGGTCTCCCAATACCACCATGCCAGCGGTGTGT spacer 

length: 35 repeater length: 30
5473   1330051 GTTCCAATAAGACTTTAAAAGAATTGAAAG ACAAGTCCTACAACTGGTATGTTGTTCCAAATTGT spacer 

length: 35 repeater length: 30
5474   1330117 GTTCCAATAAGACTTTAAAAGAATTGAAAG CTATTATACTACGCAATAGACTTCCTAGGCAGGG spacer 

length: 34 repeater length: 30
5475   1330182 GTTCCAATAAGACTTTAAAAGAATTGAAAG CAGGGTGAGGAATGATATCGATTTAGAGGCAGGCTT spacer 

length: 36 repeater length: 30



5476   1330249 GTTCCAATAAGACTTTAAAAGAATTGAAAG CATGGATGGTGGAAAATGAAGTGCCCGCGGCGGCGG spacer 
length: 36 repeater length: 30

5477   1330316 GTTCCAATAAGACTTTAAAAGAATTGAAAG GCGGTGCTTAAGCTTTCAAGGGTTATGCGGTTCCAA
5478   
5479   
5480   GCA_000023945.1_ASM2394v1_genomic.fna(findCrispr):
5481   START       REPEAT                           

SPACER                                             
5482   crispr 1
5483   2859385 TAGCGGGAGGTGGATTTGAAC 

CGCGGTCGTTCCGCTTCGCTCCACTTCCTGCTTCAAATCCACTACGGCGACAGCACAGCGAGGATGGCGCAGAGATACACCTCTGC
GCCGTAAATTCGCTGAGAA spacer length: 105 repeater length: 21

5484   2859512 TAGCGGGAGGTGGATTTGAAC 
TACGCGAAACGCTCGCTACGCTCGCGTTTCTCTATTTCAAATCCACTCTATACGGCTTTTGGCGACGCTGAACTCGTCGCTTCGCT
CCTCGTTATTTCGCCGCCAAAAA spacer length: 109 repeater length: 21

5485   2859643 TAGCGGGAGGTGGATTTGAAC 
CACGCCCACTTCGGTCGCTTCGCTCCCTCGTGGTCTACTTCAAATCACCGTGACCGATATTCGCCGCTCGCGAGTTTGCGAGCGGC
AGAAGT spacer length: 92 repeater length: 21

5486   2859757 TAGCGGGAGGTGGATTTGAAC 
AAACCATGGCCGAAACCGGCCATATAGCACGTGATACCACTGCCTGGGAGTTAGTGTTTTCGTCGACCGTCAATAGCCCACGAAAC
CCGGGG

5487   
5488   
5489   crispr 2
5490   1326243 TTCAAATTCCGGCCTAGGCTT 

CTACCGACACAATTCTGCGAGGCGTTAGTCGCCGAGCGATTGCTGTGTCGGTGAAGCCGAAACCGGCATTTGAATCCCTGCCAGTG
GCACGCCCGCACAGCGACCGAAGGGAGCGAGCAGGAACCCCTGGCTCCG spacer length: 135 repeater 
length: 21

5491   1326400 TTCAAATTCCGGCCTAGGCTT 
TTTCCGAGCGATTGACCCCGGAGCGTCAGCGATGGGGTCCTGAGCGAGTGAAATGCCAAAGCGGAATTTGAATCCCTGGAAGACGC
AGCGGCCGACCATGGGGAGGGCGACCGTCTTCCTCCG spacer length: 123 repeater length: 21

5492   1326545 TTCAAATTCCGGCCTAGGCTT 
ACGATGACAGCGGCTGGGACTGGGGAGACGATGACGGATCCGATTCTGGAGATGATGACGGGTCCGGAGACGTGGGAGTGAGTCCC
GATGGGACGCCAGCCAACTATTACGATGTCGACGTGA

5493   
5494   
5495   crispr 3
5496   652995 GGTTCAAATCCCAGCCCCACCG 

CTTCTGCGCGAACGAACGTGAGCGCGGAGCGGTGCAACTGGATTTGAATCACGGCAGACGCGCGCAGCGAAGCGAGCACGTCTGGC
ATC spacer length: 89 repeater length: 22

5497   653107 GGTTCAAATCCCAGCCCCACCG 
TACTTTTGTCGCGAGCAAAACCGCGAGCGATAAATACGTCAACTGGGATTTGAATTAGAGAAGGTGGAGCGCGAGTGGAGCGAGCG
ACCACCTTCGCG spacer length: 98 repeater length: 22

5498   653228 GGTTCAAATCCCAGCCCCACCG 
CTTCTGCGCGAACGAACGTGAGCGCGGAGCGGTGCAACTGGATTTGAAGCCGACAAGTCGCAGCCCGCGCAACGAAGTGAGCAGGA
CCGTCTTGGCT spacer length: 97 repeater length: 22

5499   653348 GGTTCAAATCCCAGCCCCACCG 
ACCATGGCCGAAACCGGCCATATAGCACGTGATACCACTGCCTGGGAGTTAGTGTTTTCGTCGACCGTCAATAGCCCACGAAACCC
GGGGGGTCGAT

5500   
5501   
5502   crispr 4
5503   2339381 GTGCGACGGCCGAGATTTGAAC 

TCGATGGCGAGACGGTCGCTCACTTCGTTCGCGCTGCGACTCGCGTAGTTCAAATCTCTATTACCGCATTCACCCTCGCGCTGAAG
CGAGCGACACGCAAAGCGGTCGCTCGCGGTTTTGCGCTCGGTAGA spacer length: 131 repeater length: 22

5504   2339535 GTGCGACGGCCGAGATTTGAAC 
CAGATGGAGACGTTCCGGGCGTGCGCCTTCGCTTCGCTCAGGCGGTCCGGGCCTGCGACTCCCAGGGTTCAAATCTCTCATCCGCA
CCGCACAGCGTTCTGGATCGCGACGCGATGAAACGCGTCGCTTGAAAGTTAGAACGCTGAGAA spacer length: 149 
repeater length: 22

5505   2339707 GTGCGACGGCCGAGATTTGAAC 
CTCGACGCGATCAAGAACGGCGCGACTGAGAGCGCTTCAACCCCACGAGGGTCCGTCTGAAACGAATACTCAAACGACGTTTCAGG
GCTGAATACCATCCGCTTCAACCCCACGAGGGTCCGTCTGAAACTGTCGTCGGTCCGGGATCG

5506   
5507   
5508   crispr 5
5509   396150 ATGCGCGGGACCGGATTTGAACCG 

GACCGAGAAATGCTCGCTCACTTCGTTCGCTGTGCGTTCCTCGTAGGGTTCAAATCCTAATGGCGACTGCAGTCGCTCGCGATTTT
GCGAGCGACAGC spacer length: 98 repeater length: 24

5510   396273 ATGCGCGGGACCGGATTTGAACCG 
CGAGGACTTCGCTTCGCTCGTCCTCTGGGCCGCAAATCCTCATCGCGATTGCTGCTGCTCGCGGAGTTGCTCGCAGCACC 
spacer length: 80 repeater length: 24



5511   396378 ATGCGCGGGACCGGATTTGAACCG 
CTCAAACGACGTTTCAGGGCTGAATACCATCCGCTTCAACCCCACGAGGGTCCGTCTGAAACTGTCGTCGGTCCGGGATC

5512   
5513   
5514   crispr 6
5515   1840677 GTGGTTCAAATCCGCCCGGACCCA 

TTCTGCGACGAACGGACGTGAGGAGCGAATGGCATGGCGGTTTGAGCCCAGAGGACGAGCGAAGTGAAGTCCT spacer 
length: 73 repeater length: 24

5516   1840775 GTGGTTCAAATCCGCCCGGACCCA 
CTTCTGACGGCGACTGCGACGAGTGAAACGAGGAGCCAGCGCCGTTTGTGTGGTTACAAGGATTTGAAAGAGAGAACACGCAGCGC
GAACGTAGTGAGCGACCGTGTTCG spacer length: 110 repeater length: 24

5517   1840910 GTGGTTCAAATCCGCCCGGACCCA 
TTTTGCGGCGAACAATTCGTGAGCCGCAAATGCGGTGATACGGATTTGAAGTAGACCACGAGCGAGTGAAACGAGCGACGTGGG 
spacer length: 84 repeater length: 24

5518   1841019 GTGGTTCAAATCCGCCCGGACCCA 
GACAGCGGCTGGGACTGGGGAGACGATGACGGATCCGATTCTGGAGATGATGACGGGTCCGGAGACGTGGGAGTGAGTCCCGAT

5519   
5520   
5521   crispr 7
5522   1840774 CGTGGTTCAAATCCGCCCGGACCCA 

CTTCTGACGGCGACTGCGACGAGTGAAACGAGGAGCCAGCGCCGTTTGTGTGGTTACAAGGATTTGAAAGAGAGAACACGCAGCGC
GAACGTAGTGAGCGACCGTGTTC spacer length: 109 repeater length: 25

5523   1840909 CGTGGTTCAAATCCGCCCGGACCCA 
TTTTGCGGCGAACAATTCGTGAGCCGCAAATGCGGTGATACGGATTTGAAGTAGACCACGAGCGAGTGAAACGAGCGACGTGG 
spacer length: 83 repeater length: 25

5524   1841018 CGTGGTTCAAATCCGCCCGGACCCA 
ATCTGCGGGTTATGAGCCCGCCGGAATCTCCTAGCTATCCCATCCCGCTACCTATCTGTACCCTCGGTCGTCAATTAAGGGTT

5525   
5526   
5527   crispr 8
5528   2793066 GTGACAGCAGTTGGGACTGGGGAGAC GGTGACAGCGGTTGGGACTGGGGAGAC spacer length: 27 

repeater length: 26
5529   2793120 GTGACAGCAGTTGGGACTGGGGAGAC AGTGACAGCAGCTGGGACTGGGGAGAC spacer length: 27 

repeater length: 26
5530   2793174 GTGACAGCAGTTGGGACTGGGGAGAC GGACCCCTACGGGATAGCGTCCTAAGC
5531   
5532   
5533   crispr 9
5534   1415805 GCTTCAACCCCACGAGGGTCCGTCTGAAAC GAGTACAGTAACGACGTCTCAGGGTTGAATACTGTC spacer 

length: 36 repeater length: 30
5535   1415872 GCTTCAACCCCACGAGGGTCCGTCTGAAAC GCCCCGACCCCTGGGGGAGCAATCACAATTGCC spacer 

length: 33 repeater length: 30
5536   1415936 GCTTCAACCCCACGAGGGTCCGTCTGAAAC CCTTTTCGCCAACCGGACGCCGGCCCTGAAAATCG spacer 

length: 35 repeater length: 30
5537   1416002 GCTTCAACCCCACGAGGGTCCGTCTGAAAC GCGACCATGCCGCCGAACATCACCGTCGACAGG spacer 

length: 33 repeater length: 30
5538   1416066 GCTTCAACCCCACGAGGGTCCGTCTGAAAC GCGCTCGACGCGATCAAGAACGGCGCGACTGAGAG spacer 

length: 35 repeater length: 30
5539   1416132 GCTTCAACCCCACGAGGGTCCGTCTGAAAC GAATACTCAAACGACGTTTCAGGGCTGAATACCATC spacer 

length: 36 repeater length: 30
5540   1416199 GCTTCAACCCCACGAGGGTCCGTCTGAAAC TGTCGTCGGTCCGGGATCGACCCTCGATGACTGCA spacer 

length: 35 repeater length: 30
5541   1416265 GCTTCAACCCCACGAGGGTCCGTCTGAAAC AATACTCAAACGACGTTTCAGGGCTGAATACCATC spacer 

length: 35 repeater length: 30
5542   1416331 GCTTCAACCCCACGAGGGTCCGTCTGAAAC GGTGATGACGCTATTACTCATCTCCCTAAACGCGA spacer 

length: 35 repeater length: 30
5543   1416397 GCTTCAACCCCACGAGGGTCCGTCTGAAAC TGGTCGCGCTGTCGGCCCCGTCGATCGCCGTGATCG spacer 

length: 36 repeater length: 30
5544   1416464 GCTTCAACCCCACGAGGGTCCGTCTGAAAC TGGGCATGATCCAGGCTTTCGACTTCCACGTCCG spacer 

length: 34 repeater length: 30
5545   1416529 GCTTCAACCCCACGAGGGTCCGTCTGAAAC CTGCCTCACGTTCGCTATCCACGAAACCCCAGTCC spacer 

length: 35 repeater length: 30
5546   1416595 GCTTCAACCCCACGAGGGTCCGTCTGAAAC CTGCCTCACGTTCGCTATCCACGAAACCCCAGTCC spacer 

length: 35 repeater length: 30
5547   1416661 GCTTCAACCCCACGAGGGTCCGTCTGAAAC CCGAAGCGGGCCTGGGTGATCGCCAGAGCAGCCA spacer 

length: 34 repeater length: 30
5548   1416726 GCTTCAACCCCACGAGGGTCCGTCTGAAAC GATCGCATCACCTTCATCGGGGAGCGTGCCCCGCT spacer 

length: 35 repeater length: 30
5549   1416792 GCTTCAACCCCACGAGGGTCCGTCTGAAAC CAGTCAGGTCGGTGTGGTGAACGTCGAACTCACC spacer 

length: 34 repeater length: 30
5550   1416857 GCTTCAACCCCACGAGGGTCCGTCTGAAAC CCTGTTTTCACAGACGGAGTTCTGGGTTCGAATCC spacer 



length: 35 repeater length: 30
5551   1416923 GCTTCAACCCCACGAGGGTCCGTCTGAAAC GCCGAGTTCTATGCTCGATGGCCCGCCGATTCAGC spacer 

length: 35 repeater length: 30
5552   1416989 GCTTCAACCCCACGAGGGTCCGTCTGAAAC CGGCTCGGTGACTGTCTTGATGCCGAGATCCTCGT spacer 

length: 35 repeater length: 30
5553   1417055 GCTTCAACCCCACGAGGGTCCGTCTGAAAC TCGGTCTCGACGCCGACGAGTACCGCGAGCAACT spacer 

length: 34 repeater length: 30
5554   1417120 GCTTCAACCCCACGAGGGTCCGTCTGAAAC CGGAATCGGCTCTGGCACCGTCGAGAAGCTCCGCG spacer 

length: 35 repeater length: 30
5555   1417186 GCTTCAACCCCACGAGGGTCCGTCTGAAAC CCGACGTCGGCTTTGCCGAAGCCCTCTCCGCT spacer 

length: 32 repeater length: 30
5556   1417249 GCTTCAACCCCACGAGGGTCCGTCTGAAAC CCGGGTGGAGGTCCTTGCCGGTGTGCCCGACGAC spacer 

length: 34 repeater length: 30
5557   1417314 GCTTCAACCCCACGAGGGTCCGTCTGAAAC CCAGCATGGAGGCCGGCCCGTCGAACTACCCGA spacer 

length: 33 repeater length: 30
5558   1417378 GCTTCAACCCCACGAGGGTCCGTCTGAAAC CAGCCAGTCACGTCGCGCTTACAGGTATCGCAAT spacer 

length: 34 repeater length: 30
5559   1417443 GCTTCAACCCCACGAGGGTCCGTCTGAAAC TGGAACGTCAACGTCTTCGGTCCAGGTCACAGAGTC spacer 

length: 36 repeater length: 30
5560   1417510 GCTTCAACCCCACGAGGGTCCGTCTGAAAC CGGGCAAGAAGACTCGGTAGCCGTCGCCCTCGGCCT spacer 

length: 36 repeater length: 30
5561   1417577 GCTTCAACCCCACGAGGGTCCGTCTGAAAC TAGTCCGCAAGTTCCAGCATTCGCGAGTCGAGCAT spacer 

length: 35 repeater length: 30
5562   1417643 GCTTCAACCCCACGAGGGTCCGTCTGAAAC GATTCGGATGTCTTTATGCCCTCGATCAAAACCA spacer 

length: 34 repeater length: 30
5563   1417708 GCTTCAACCCCACGAGGGTCCGTCTGAAAC TCGACGAGCTCGAGGAGAAGGTCGACCAGGTCCGCG spacer 

length: 36 repeater length: 30
5564   1417775 GCTTCAACCCCACGAGGGTCCGTCTGAAAC GGCTCGACGACGCATGACGCACGCACTGATCGCCG spacer 

length: 35 repeater length: 30
5565   1417841 GCTTCAACCCCACGAGGGTCCGTCTGAAAC GAGACGACTTGCGGACCGTCGTCGGTCGGTGCCT spacer 

length: 34 repeater length: 30
5566   1417906 GCTTCAACCCCACGAGGGTCCGTCTGAAAC ATACCGGGATCGGGATCGACCCAGATCCGCCGCT spacer 

length: 34 repeater length: 30
5567   1417971 GCTTCAACCCCACGAGGGTCCGTCTGAAAC CCGTCGACGCGATCGTCGCCCAGACCGAACCGATCG spacer 

length: 36 repeater length: 30
5568   1418038 GCTTCAACCCCACGAGGGTCCGTCTGAAAC AAATCCCACACGATGCCATGGTTGTGATTGTCTTG spacer 

length: 35 repeater length: 30
5569   1418104 GCTTCAACCCCACGAGGGTCCGTCTGAAAC GACCTCCACGCCGAGGAGGGGCCGATCCCCGTGA spacer 

length: 34 repeater length: 30
5570   1418169 GCTTCAACCCCACGAGGGTCCGTCTGAAAC ATCGCCAGGTCGAGCTGGTCCTGCTGCAGCTCCC spacer 

length: 34 repeater length: 30
5571   1418234 GCTTCAACCCCACGAGGGTCCGTCTGAAAC ATGCACTCGCCACCGTCGACGATCCCGGACGTCG spacer 

length: 34 repeater length: 30
5572   1418299 GCTTCAACCCCACGAGGGTCCGTCTGAAAC CGACGACGGCGCATATGACGAGTTCGCCCGAATCCT spacer 

length: 36 repeater length: 30
5573   1418366 GCTTCAACCCCACGAGGGTCCGTCTGAAAC TGCTGGAGATCCTCGCCCCTGGCGACGTCGAGACGC spacer 

length: 36 repeater length: 30
5574   1418433 GCTTCAACCCCACGAGGGTCCGTCTGAAAC GCCCGAGGACGTCTACCGCGAGCACATCCTCGCGA spacer 

length: 35 repeater length: 30
5575   1418499 GCTTCAACCCCACGAGGGTCCGTCTGAAAC CATCGCCCGCCTTCTGGTCGACCGCGCGGAGAATCT spacer 

length: 36 repeater length: 30
5576   1418566 GCTTCAACCCCACGAGGGTCCGTCTGAAAC CCGCGACCGCCCCGATCGCCGTCGACGACCCGA spacer 

length: 33 repeater length: 30
5577   1418630 GCTTCAACCCCACGAGGGTCCGTCTGAAAC GGCCGGCGTCTGGGCGAGCGTGTCCTGGAGTGCA spacer 

length: 34 repeater length: 30
5578   1418695 GCTTCAACCCCACGAGGGTCCGTCTGAAAC TCCGACGCACGGGACCTGTACGTGGTCGGAACTCCT spacer 

length: 36 repeater length: 30
5579   1418762 GCTTCAACCCCACGAGGGTCCGTCTGAAAC TTAGAAATCACCCCCGAGATTCATGACAGTCTGCT spacer 

length: 35 repeater length: 30
5580   1418828 GCTTCAACCCCACGAGGGTCCGTCTGAAAC GATGTCGGAGATGTTCGAGAGGGTCCGGCTCATT spacer 

length: 34 repeater length: 30
5581   1418893 GCTTCAACCCCACGAGGGTCCGTCTGAAAC CCGCAGTGAACGCACTCCGACATCGTTAGGCCTCC spacer 

length: 35 repeater length: 30
5582   1418959 GCTTCAACCCCACGAGGGTCCGTCTGAAAC CCACTGAAATCAAAGTCCGACTCCTCTCCGGATC spacer 

length: 34 repeater length: 30
5583   1419024 GCTTCAACCCCACGAGGGTCCGTCTGAAAC CGCGATATATAATATATATGCTCGCGTCCTGAACG spacer 

length: 35 repeater length: 30
5584   1419090 GCTTCAACCCCACGAGGGTCCGTCTGAAAC GCCGAAACCGGCCATATAGCACGTGATACCACTGC
5585   
5586   
5587   GCA_000024185.1_ASM2418v1_genomic.fna(findCrispr):



5588   START       REPEAT                           
SPACER                                             

5589   crispr 1
5590   2071506 AAAAAAAGAGATTAAAAATT 

AATCTAATCTCCAATAAAGTTAAAAAAGAGATTAAAAATTAATCTAATCTCCAATAAAGT spacer length: 60 
repeater length: 20

5591   2071587 AAAAAAAGAGATTAAAAATT AATCTAATCCCAATAAAGTT spacer length: 20 repeater length: 
20

5592   2071628 AAAAAAAGAGATTAAAAATT AAAAGAAAAAAATACCTAAA
5593   
5594   
5595   crispr 2
5596   2458924 AAAGAAAAAATAGACTAAAA TAGAGAAAACAAGCTATAACTAAATAAAATAAGGATAAA spacer length: 

39 repeater length: 20
5597   2458984 AAAGAAAAAATAGACTAAAA 

AACTAAAAATAACTTAACTAAGAAAAACAATAACAAATAAAGAAAAATAGACTAAAAAAACTAAAAATAACTTAACTAAGAAAAAC
AATAACAAA spacer length: 95 repeater length: 20

5598   2459100 AAAGAAAAAATAGACTAAAA 
AAAGAAAAAAATACCTAAAAGAATTAAAACTAGAAAAAAAGAAAAAAAGGATTAAAAATTAATAAAAAGAAAAGAATAAGAATTAT
TTAACTTCA

5599   
5600   
5601   crispr 3
5602   1652271 AAATATAGTTTTGAGTCTTT AAACCATTATTTAAGTTTAAATTACTTAATGAATGAA spacer length: 37 

repeater length: 20
5603   1652329 AAATATAGTTTTGAGTCTTT AAACCATTATTTAAGTTTAAATTACTTAATTAATGAA spacer length: 37 

repeater length: 20
5604   1652387 AAATATAGTTTTGAGTCTTT GAATAAAAATAAAGCCTAAAAATCGAATAATAAAAGA
5605   
5606   
5607   crispr 4
5608   2518899 AACGGAACTGGAAACGGAAC CGGAATAGGTGACTTATTCAACAGAAACGGAAC spacer length: 33 

repeater length: 20
5609   2518953 AACGGAACTGGAAACGGAAC CGGAATAGGTGACTTATTCAACAGAAACGGAAC spacer length: 33 

repeater length: 20
5610   2519007 AACGGAACTGGAAACGGAAC AGGCATCCCAGGTATTGGCGGAAACAGCACAGG spacer length: 33 

repeater length: 20
5611   2519061 AACGGAACTGGAAACGGAAC AAAACTATAAAAAAGTCCCATTTATTAAACTAA
5612   
5613   
5614   crispr 5
5615   1675248 ACTGCCAAAAAAAACACAAA AACACAAAAAACTTGTAACAC spacer length: 21 repeater 

length: 20
5616   1675290 ACTGCCAAAAAAAACACAAA AACACAAAAAACTTGTAACAC spacer length: 21 repeater 

length: 20
5617   1675332 ACTGCCAAAAAAAACACAAA AACACAAAAAACTTGTAACC spacer length: 20 repeater length: 

20
5618   1675373 ACTGCCAAAAAAAACACAAA AAATCAAAAAAAAGATTAAA
5619   
5620   
5621   crispr 6
5622   1566777 CAGATACAGAAACACCCTCT TTAGCAGATATAGGAATACCTTCATTA spacer length: 27 repeater 

length: 20
5623   1566825 CAGATACAGAAACACCCTCT CTTGCAGATATAGGAATACCTTCATTA spacer length: 27 repeater 

length: 20
5624   1566873 CAGATACAGAAACACCCTCT AAGAAAAAAATACCTAAAAGAATTAAA
5625   
5626   
5627   crispr 7
5628   1399631 GCTTAAAATATTATTAAAAA TGAATACTATTGATTAATTTT spacer length: 21 repeater 

length: 20
5629   1399673 GCTTAAAATATTATTAAAAA TGAATACTTTTGATAATTCT spacer length: 20 repeater length: 

20
5630   1399714 GCTTAAAATATTATTAAAAA AATCTAATCCTCATTTATCA
5631   
5632   
5633   crispr 8
5634   1612804 GGAAAAAATGAGCAAAAAAT TTAGGAAAAAATCAGTGAAATTTTAAAAAAATTAGATTAAAAAATTGAAAAATT 

spacer length: 54 repeater length: 20
5635   1612879 GGAAAAAATGAGCAAAAAAT TTAGGAAAAATTCCGTGAAATTTCGGAAAAATTAGTTTAGAAATTTGAAAAATT 

spacer length: 54 repeater length: 20



5636   1612954 GGAAAAAATGAGCAAAAAAT AATAAAAATAAAGCCTAAAAATCGAATAATAAAAGATTTAAAAAAATAAAAAAA
5637   
5638   
5639   crispr 9
5640   849703 GGTGGTTTGGTAGTTTTTGG CACTTTTTGGCACTTTTTGGCACTTTT spacer length: 27 repeater 

length: 20
5641   849751 GGTGGTTTGGTAGTTTTTGG CACTTTTTGGCTACTTTTTGGTTATTTTGGTGTTTTGATATTTTTTGGCACTTTT 

spacer length: 55 repeater length: 20
5642   849827 GGTGGTTTGGTAGTTTTTGG ATTGAATAAAATGAATAAAATAAATTAAAATGAAAAAAAAGAAAAATGATTAAAT
5643   
5644   
5645   crispr 10
5646   747137 TTTTTAAGAGTATTTCAGAG GCATTTTCATTATTCCAATC spacer length: 20 repeater length: 20
5647   747178 TTTTTAAGAGTATTTCAGAG GCATTTTTATTATTCCAATC spacer length: 20 repeater length: 20
5648   747219 TTTTTAAGAGTATTTCAGAG GCATTTTTATTATTCCAATC spacer length: 20 repeater length: 20
5649   747260 TTTTTAAGAGTATTTCAGAG ATTATAACAGCTATAAAAAA
5650   
5651   
5652   crispr 11
5653   506049 TTTTTAGTGTTTTGTTTTAG TTTTTTGGGGGGTTCTGTAGTTTTGTTTTTGGGTT spacer length: 35 

repeater length: 20
5654   506105 TTTTTAGTGTTTTGTTTTAG GTTTTTTGGGGGGTTCTGTAGTTTTGTTTTTGGGTT spacer length: 36 

repeater length: 20
5655   506162 TTTTTAGTGTTTTGTTTTAG AAACTATAAAAAAGTCCCATTTATTAAACTAACGAA
5656   
5657   
5658   crispr 12
5659   1663650 ACTTGCTGAATTATCCTCAAA GCTTGAATTTGCAATAAGGTCTACACTCCCAAACACCTGTATTGCACCTCCAT 

spacer length: 53 repeater length: 21
5660   1663725 ACTTGCTGAATTATCCTCAAA ACTTGAATTTGCAATAAGGCTTAAATTCCAATCCGCCTGAATTGCACCACCAT 

spacer length: 53 repeater length: 21
5661   1663800 ACTTGCTGAATTATCCTCAAA ATCAAAAAAAAGATTAAAATTAAAAAAAATTAATTAAAAGAGTCGGGAATAGA
5662   
5663   
5664   crispr 13
5665   1797845 ATAGTTAAAAACTAAATAAAT 

GCTAATAAATAGTTAAAAACTAAATGAATACTAATTAAATAGTTAAAAACTAAATGAATACTAATTA spacer length: 
67 repeater length: 21

5666   1797934 ATAGTTAAAAACTAAATAAAT GCTAATAAATAGTTAAAAACTAAATGAATACTAATTA spacer length: 
37 repeater length: 21

5667   1797993 ATAGTTAAAAACTAAATAAAT TAAAAATAAAGCCTAAAAATCGAATAATAAAAGATTT
5668   
5669   
5670   crispr 14
5671   1405083 ATGCTCTAGAGAGTAGTGAAA AGGAACGAGAGAAATTAAGT spacer length: 20 repeater 

length: 21
5672   1405125 ATGCTCTAGAGAGTAGTGAAA TTGAACGGCAGAAATTAAGT spacer length: 20 repeater 

length: 21
5673   1405167 ATGCTCTAGAGAGTAGTGAAA TGAATAAAATGAATAAAATA
5674   
5675   
5676   crispr 15
5677   2605722 CCATTACCACCAGGATCAGTA 

CCATTTCCGCCCGGAGAGGTTCCATTACCACTAGGATCAGTACCGTTACCACCAGGGCTAGTACCATTACCACTTGGAGAAGT 
spacer length: 83 repeater length: 21

5678   2605827 CCATTACCACCAGGATCAGTA CCATTACCACTTGGAGAAGT spacer length: 20 repeater 
length: 21

5679   2605869 CCATTACCACCAGGATCAGTA TTAAAGAAATAGAAATTAAA
5680   
5681   
5682   crispr 16
5683   1260619 GCTTGTATTTCTTCCTCTTTT GTTTGTATTTTTTCGTCTAT spacer length: 20 repeater 

length: 21
5684   1260661 GCTTGTATTTCTTCCTCTTTT GCTTGTATTTTTTCGTCTAT spacer length: 20 repeater 

length: 21
5685   1260703 GCTTGTATTTCTTCCTCTTTT AATTAAAAAATTATAAATAT
5686   
5687   
5688   crispr 17
5689   2605804 TACCATTACCACTTGGAGAAG TACCATTACCACCAGGATCA spacer length: 20 repeater 

length: 21



5690   2605846 TACCATTACCACTTGGAGAAG TACCATTACCACCAGGATCAGTACCGTTACCACCAGGGCTA spacer 
length: 41 repeater length: 21

5691   2605909 TACCATTACCACTTGGAGAAG ATCATGTTTAGCTTAAAAAAATCATTAAAATTAAAAATTAA
5692   
5693   
5694   crispr 18
5695   1476677 TGATGATTCTGAATTGGAAGA CGAATTTGAGTTTATAGAAGAATTAG spacer length: 26 repeater 

length: 21
5696   1476725 TGATGATTCTGAATTGGAAGA CGAATTTGAGTTTATAGAAGAATTAG spacer length: 26 repeater 

length: 21
5697   1476773 TGATGATTCTGAATTGGAAGA 

TGAAGAATTTGAATTTATTGATGATTTAGATGATGATTTTGGTTCAGAAGATGAATATGAACTAG spacer length: 65 
repeater length: 21

5698   1476860 TGATGATTCTGAATTGGAAGA 
TATAACAGCTATAAAAAATAAGAAATTTAACTATTTTTAATGATAAAAAGAAAAACTAAAAAAAT

5699   
5700   
5701   crispr 19
5702   98305 TTATAGTTTACTTATAGTTTA 

CCTATTACTTTATTATGATTTAGTTATAGTTTACTTATAATTTACTTATAGTTTACTTATTGTTTTATTGTAGTTTA spacer 
length: 77 repeater length: 21

5703   98404 TTATAGTTTACTTATAGTTTA 
GTTATAGTTTAGTTATAGTTTACCTATTGTTTTATTGTAGTTTAGTTATAGTTTAGTTATTGTTTACCTATTGTTTTATTGTAGTT
TA spacer length: 88 repeater length: 21

5704   98514 TTATAGTTTACTTATAGTTTA 
ACTATAAAAAAGTCCCATTTATTAAACTAACGAAAATAAGGAGGTAAAAGATGAATCAAGACGATATACAAATTTGTAAAGAGATA
GC

5705   
5706   
5707   crispr 20
5708   1140431 TTATTTATCGAAAATATAGGG CTTAATTTTCATAGTTAAACG spacer length: 21 repeater 

length: 21
5709   1140474 TTATTTATCGAAAATATAGGG CTTAATTTTCATAGTTAAACG spacer length: 21 repeater 

length: 21
5710   1140517 TTATTTATCGAAAATATAGGG CTTAATTTTATAGTTTAACG spacer length: 20 repeater 

length: 21
5711   1140559 TTATTTATCGAAAATATAGGG CCTAAAAATCGAATAATAAA
5712   
5713   
5714   crispr 21
5715   145991 TTTTATGAAGATTTGATATAT AGTTTAAATTATTGCTTATGGTTTAA spacer length: 26 repeater 

length: 21
5716   146039 TTTTATGAAGATTTGATATAT GGTTTAAATTATTGCTTATGGTTTAA spacer length: 26 repeater 

length: 21
5717   146087 TTTTATGAAGATTTGATATAT AAAAATAAAGCCTAAAAATCGAATAA
5718   
5719   
5720   crispr 22
5721   2138699 AATCGTTTTTAAAATTAGTTTT ATATAGATTAAGAAATAGTTT spacer length: 21 repeater 

length: 22
5722   2138743 AATCGTTTTTAAAATTAGTTTT GTATTAATAGTTTAATCTTTT spacer length: 21 repeater 

length: 22
5723   2138787 AATCGTTTTTAAAATTAGTTTT TATTGGTTTCAATTCTTTTAT
5724   
5725   
5726   crispr 23
5727   1264683 TCTCAATTTTATTATTTTTATT TATTTTTCAATCTTAATTTTATTATTTTTATTATTTTTTTCA spacer 

length: 42 repeater length: 22
5728   1264748 TCTCAATTTTATTATTTTTATT ATTTTTTTCATTCTCAATTTTATTTTTTATTTATTTTCCA spacer 

length: 40 repeater length: 22
5729   1264811 TCTCAATTTTATTATTTTTATT AATAAAATGAATAAAATAAATTAAAATGAAAAAAAAGAAA
5730   
5731   
5732   crispr 24
5733   66243 TTATTATTTTTAAACTAGTTAT GGTAAGTTTTTTATTTAGAATTAGCTAAAAAGAGCT spacer length: 36 

repeater length: 22
5734   66302 TTATTATTTTTAAACTAGTTAT TTAAGTTTTTTTTATTTAGAATTAGTTAAAAAGAGTT spacer length: 37 

repeater length: 22
5735   66362 TTATTATTTTTAAACTAGTTAT AAAGAAATAGAAATTAAATTTTTCGGTAGAATTAATT
5736   
5737   



5738   crispr 25
5739   97982 TTAATGGTAGTTTTGTTATGACT TACCTATTACTTTATATTTG spacer length: 20 repeater 

length: 23
5740   98026 TTAATGGTAGTTTTGTTATGACT TACCTATTACTTTATAGTTG spacer length: 20 repeater 

length: 23
5741   98070 TTAATGGTAGTTTTGTTATGACT TAACTATGGCTTTATAGTTG spacer length: 20 repeater 

length: 23
5742   98114 TTAATGGTAGTTTTGTTATGACT TAAAAAATTATAAATATAGA
5743   
5744   
5745   crispr 26
5746   623111 TTTTTTTATTTTTTTATTTCAGA TTATTTTTTTTTATTTTTAACTACTA spacer length: 26 repeater 

length: 23
5747   623161 TTTTTTTATTTTTTTATTTCAGA GTATTCTTTTATTATTTTTTTTATTTTTAACTACTA spacer length: 

36 repeater length: 23
5748   623221 TTTTTTTATTTTTTTATTTCAGA ATGTTTAGCTTAAAAAAATCATTAAAATTAAAAATT
5749   
5750   
5751   crispr 27
5752   1925838 AAAAAAAGAATATAAACAAAAAAT ACAAAAAAACAGCACAAAAAGAATATAAACAAAAAATACAAAAAAACAG 

spacer length: 49 repeater length: 24
5753   1925912 AAAAAAAGAATATAAACAAAAAAT ACAAAAAAACAGTAAAAAACACAA spacer length: 24 repeater 

length: 24
5754   1925961 AAAAAAAGAATATAAACAAAAAAT AAAATAACTTAAATAACTCAATAA
5755   
5756   
5757   crispr 28
5758   485176 GGAAAAAATCTGATTGAATTTTTT AAAAAAAATAGAAATTAAATTTTTCGGTAGAATTAATTT spacer 

length: 39 repeater length: 24
5759   485240 GGAAAAAATCTGATTGAATTTTTT TAAAGAAATAGAAATTAAATTTTTCGGTAGAATTAATTT spacer 

length: 39 repeater length: 24
5760   485304 GGAAAAAATCTGATTGAATTTTTT ACAGCTATAAAAAATAAGAAATTTAACTATTTTTAATGA
5761   
5762   
5763   crispr 29
5764   2527148 GGAATAATTCAAAAAGGAATTAAA CCCACAATTTAAATCACAAAAAAT spacer length: 24 repeater 

length: 24
5765   2527197 GGAATAATTCAAAAAGGAATTAAA TCCACAATTTAAATCACAAAAAAAT spacer length: 25 

repeater length: 24
5766   2527247 GGAATAATTCAAAAAGGAATTAAA TCCACAATTTAAATCACAAAAAAAT spacer length: 25 

repeater length: 24
5767   2527297 GGAATAATTCAAAAAGGAATTAAA TAAAAAAGTCCCATTTATTAAACTA
5768   
5769   
5770   crispr 30
5771   1216749 TGATTGTTTTTATTAAATATAATT TTTAAGCTTATATTTGAATAA spacer length: 21 repeater 

length: 24
5772   1216795 TGATTGTTTTTATTAAATATAATT TTTAAGCTTATATTTAAATAA spacer length: 21 repeater 

length: 24
5773   1216841 TGATTGTTTTTATTAAATATAATT AAAAAAAAGAAAAAAATACCT
5774   
5775   
5776   crispr 31
5777   1553048 TTTTAGTAGATTAGCTTTTGCAAT TTTTTTCCAAATCTTATAAGCAGGAGGCCAGAAAGATCGCAACCCTT 

spacer length: 47 repeater length: 24
5778   1553120 TTTTAGTAGATTAGCTTTTGCAAT ACATATAGATAAATCCTTATGGATAGAGAGGGTAGGTCGCAATCCTT 

spacer length: 47 repeater length: 24
5779   1553192 TTTTAGTAGATTAGCTTTTGCAAT AAACTACTACACAGGTGTTAAAATCGGAGAAATTTGTCGCAATCCTT 

spacer length: 47 repeater length: 24
5780   1553264 TTTTAGTAGATTAGCTTTTGCAAT ACTATAAAGAGTTAAAGGCCAAAGCCTTTAAAGATGTCGCAATCCTT 

spacer length: 47 repeater length: 24
5781   1553336 TTTTAGTAGATTAGCTTTTGCAAT TCAATAGGAATGAAATAACAAATGACGCGCAGAAGGTCGCAATCCTT 

spacer length: 47 repeater length: 24
5782   1553408 TTTTAGTAGATTAGCTTTTGCAAT ATAAGGGTATGTTAAAAACCCTAAAAAACTATAAACGTCGCAATCCTT 

spacer length: 48 repeater length: 24
5783   1553481 TTTTAGTAGATTAGCTTTTGCAAT TATGAAATATAAAGAGTTCTCAGATAAATGGGAGAAGTCGCAATCCTT 

spacer length: 48 repeater length: 24
5784   1553554 TTTTAGTAGATTAGCTTTTGCAAT AGAACGGAGGAATTTCTTATGACTAATGAAAAATCTGTCGCAATCCTT 

spacer length: 48 repeater length: 24
5785   1553627 TTTTAGTAGATTAGCTTTTGCAAT ACATTGCTAGACACATAGGAATGGTGGAATATGATGTCGCAATCCTT 

spacer length: 47 repeater length: 24



5786   1553699 TTTTAGTAGATTAGCTTTTGCAAT CGACTACGAAGCAACTATTAGCAGAATGACCAAATGTCGCAATCCTT 
spacer length: 47 repeater length: 24

5787   1553771 TTTTAGTAGATTAGCTTTTGCAAT AAGAATCAGAAAAAAAAGAAAAAAATACCTAAAAGAATTAAAACTAG
5788   
5789   
5790   crispr 32
5791   2882808 TAATGAAATTATGATTGAAGGAATA ATAAAATTTTATCTAAAAAA spacer length: 20 repeater 

length: 25
5792   2882854 TAATGAAATTATGATTGAAGGAATA AAAAAATTTTATCTAAAAAA spacer length: 20 repeater 

length: 25
5793   2882900 TAATGAAATTATGATTGAAGGAATA TAAAGCCTAAAAATCGAATA
5794   
5795   
5796   crispr 33
5797   912790 AACTTTTTAAACTTTTTTTTACAATT TCACTATTTTTATAGTTATTTTTTATAGTTTTAC spacer length: 

34 repeater length: 26
5798   912851 AACTTTTTAAACTTTTTTTTACAATT CACTATTTTTATAGTTATTTTTATAGTTTTAC spacer length: 32 

repeater length: 26
5799   912910 AACTTTTTAAACTTTTTTTTACAATT GTTTCAATTCTTTTATTGGTGGAAATTTTAAA
5800   
5801   
5802   crispr 34
5803   1951618 AAAAAGATTCAAAAACTGAATAAAAAT AAAACCTAAAATAGAACAAA spacer length: 20 repeater 

length: 27
5804   1951666 AAAAAGATTCAAAAACTGAATAAAAAT AAAGCCTAAAATAGAACAAA spacer length: 20 repeater 

length: 27
5805   1951714 AAAAAGATTCAAAAACTGAATAAAAAT ATGAATAAAATAAATTAAAA
5806   
5807   
5808   crispr 35
5809   398632 TATTCTAAGAAGTACTCTAAGGATTGAT TTGCGGTTGCTTATGACTGA spacer length: 20 repeater 

length: 28
5810   398681 TATTCTAAGAAGTACTCTAAGGATTGAT TTGGGGTTGCTTATGACTGA spacer length: 20 repeater 

length: 28
5811   398730 TATTCTAAGAAGTACTCTAAGGATTGAT ACGTTTCTTTAATGAAATAA
5812   
5813   
5814   crispr 36
5815   357492 TTTTATCTTTTAGGGATACTTTTTCTAT TTTTTTATTTTTTTTTATCATG spacer length: 22 

repeater length: 28
5816   357543 TTTTATCTTTTAGGGATACTTTTTCTAT TTTTTTATTTTTTTTTATCATG spacer length: 22 

repeater length: 28
5817   357594 TTTTATCTTTTAGGGATACTTTTTCTAT TTTTTTATTTTTTTCTCATT spacer length: 20 repeater 

length: 28
5818   357643 TTTTATCTTTTAGGGATACTTTTTCTAT TAAAAGAATCCATTATTTTG
5819   
5820   
5821   crispr 37
5822   1592209 AATAATTAAACGTTTCTATTTTATTTTAG CAAAGATAAAAAGAATATGC spacer length: 20 

repeater length: 29
5823   1592259 AATAATTAAACGTTTCTATTTTATTTTAG CAAAGATAAAAAGAAAGCATTCATGT spacer length: 26 

repeater length: 29
5824   1592315 AATAATTAAACGTTTCTATTTTATTTTAG AGAAATTAAATTTTTCGGTAGAATTA
5825   
5826   
5827   crispr 38
5828   2206974 TAAAAAAATTTGAATAAAAAAATTATAAC AGTTATATAAAAATAAGAAAT spacer length: 21 

repeater length: 29
5829   2207025 TAAAAAAATTTGAATAAAAAAATTATAAC AGCTATAAAAAATAAGAAAT spacer length: 20 

repeater length: 29
5830   2207075 TAAAAAAATTTGAATAAAAAAATTATAAC AAAAAAATTTTATCTAAAAA
5831   
5832   
5833   crispr 39
5834   2195447 AAAAAAAGGCTTATAGAAAAATTGAATAAA TGAATAAAATAAATTAAAAT spacer length: 20 

repeater length: 30
5835   2195498 AAAAAAAGGCTTATAGAAAAATTGAATAAA ATGAATAAAATAAATTAAAAT spacer length: 21 

repeater length: 30
5836   2195550 AAAAAAAGGCTTATAGAAAAATTGAATAAA TGAATAAAATAAATTAAAAT spacer length: 20 

repeater length: 30
5837   2195601 AAAAAAAGGCTTATAGAAAAATTGAATAAA CTTAAAAAAATCATTAAAAT



5838   
5839   
5840   crispr 40
5841   707386 ATATCAATTTTACACTTTCATATCAATTTC TCATTCTCAAGTCAATTTCACATTTT spacer length: 26 

repeater length: 30
5842   707443 ATATCAATTTTACACTTTCATATCAATTTC 

ACATTTTCAAGTCAATTTCACATTTTCATATCAATTTTACACTTTCATATCAATTTTACACTTT spacer length: 64 
repeater length: 30

5843   707538 ATATCAATTTTACACTTTCATATCAATTTC 
CTTAAATAACTCAATAAATAAAAATAAATAAAAATTAGTTTATAAAAATAAAATAAAGAATAAA

5844   
5845   
5846   crispr 41
5847   1033189 ATTTCAATCCCAAAATGGTCTGATTTTAAC GCTCCAAACTTATCAGCATTTTCAGATTTATAATA spacer 

length: 35 repeater length: 30
5848   1033255 ATTTCAATCCCAAAATGGTCTGATTTTAAC TCATCATTTCCATCTACGATTGGTTCGTTAAAA spacer 

length: 33 repeater length: 30
5849   1033319 ATTTCAATCCCAAAATGGTCTGATTTTAAC TTACGAGAGTAACATTCTTCTGAAGCACAGTTGGTA spacer 

length: 36 repeater length: 30
5850   1033386 ATTTCAATCCCAAAATGGTCTGATTTTAAC AGGTAATAATATGAAATTACCACTACTGTTGGAGTA spacer 

length: 36 repeater length: 30
5851   1033453 ATTTCAATCCCAAAATGGTCTGATTTTAAC AAAACCATTCTCCAATAATATCTTCTGTGCATATT spacer 

length: 35 repeater length: 30
5852   1033519 ATTTCAATCCCAAAATGGTCTGATTTTAAC CACACTTTTGACACCATAATGGACTCTTTCTT spacer 

length: 32 repeater length: 30
5853   1033582 ATTTCAATCCCAAAATGGTCTGATTTTAAC ATTCATTCCCCCTTACTAATTCTACAAGTTTAAA spacer 

length: 34 repeater length: 30
5854   1033647 ATTTCAATCCCAAAATGGTCTGATTTTAAC TAGAGACAGTACAACTCAATATGGATTAAATAGTGA spacer 

length: 36 repeater length: 30
5855   1033714 ATTTCAATCCCAAAATGGTCTGATTTTAAC AGAATCTACGAGAATTATTCTATCATAACTGGTTA spacer 

length: 35 repeater length: 30
5856   1033780 ATTTCAATCCCAAAATGGTCTGATTTTAAC ATTCTGCTGATGGATTAAGTTGCACTTTATCTGCTA spacer 

length: 36 repeater length: 30
5857   1033847 ATTTCAATCCCAAAATGGTCTGATTTTAAC TAATCCTAACCTTTATCGGTAACTTGATATTGCA spacer 

length: 34 repeater length: 30
5858   1033912 ATTTCAATCCCAAAATGGTCTGATTTTAAC CCAAAAAAAACATAAAAAAAAGACTCGGTAG spacer 

length: 31 repeater length: 30
5859   1033974 ATTTCAATCCCAAAATGGTCTGATTTTAAC TCATCTATGTCTGCCCCATATTGTATGATTCCGT spacer 

length: 34 repeater length: 30
5860   1034039 ATTTCAATCCCAAAATGGTCTGATTTTAAC TCATCTATGTCTGCCCCATATTGTATGATTCCGT spacer 

length: 34 repeater length: 30
5861   1034104 ATTTCAATCCCAAAATGGTCTGATTTTAAC TATTTGGTAGAGTCAAACCACATCGGACAGTCATC spacer 

length: 35 repeater length: 30
5862   1034170 ATTTCAATCCCAAAATGGTCTGATTTTAAC ACAAAGTAGAATTAAATCTTGGTAACTGGGTAA spacer 

length: 33 repeater length: 30
5863   1034234 ATTTCAATCCCAAAATGGTCTGATTTTAAC GTTTGACTATCACTATCGTGGATGATATTGAGCA spacer 

length: 34 repeater length: 30
5864   1034299 ATTTCAATCCCAAAATGGTCTGATTTTAAC ATAAATTATTGTTTAATAAAGAACCTGATAAGTTT spacer 

length: 35 repeater length: 30
5865   1034365 ATTTCAATCCCAAAATGGTCTGATTTTAAC CTTAGTCCAGTATTGGCACCTATGACTAGTGTT spacer 

length: 33 repeater length: 30
5866   1034429 ATTTCAATCCCAAAATGGTCTGATTTTAAC GGTGCTGAGTTATATGATGTGGAAATTGATTTTA spacer 

length: 34 repeater length: 30
5867   1034494 ATTTCAATCCCAAAATGGTCTGATTTTAAC CAGAAAGCGATGTTTGGAGAGTTCTTTGAAGATGC spacer 

length: 35 repeater length: 30
5868   1034560 ATTTCAATCCCAAAATGGTCTGATTTTAAC TATGTATGTTCCGATGATTAGTATCATTGTGTTGA spacer 

length: 35 repeater length: 30
5869   1034626 ATTTCAATCCCAAAATGGTCTGATTTTAAC ACGGACATATAATTTATGATACAAGCAATGTATACA spacer 

length: 36 repeater length: 30
5870   1034693 ATTTCAATCCCAAAATGGTCTGATTTTAAC CAGCTTACAAAGAAATAATCGCTGATATCAGTAATA spacer 

length: 36 repeater length: 30
5871   1034760 ATTTCAATCCCAAAATGGTCTGATTTTAAC AATGACCTTATGGATAATACTAAAACAGTTAAAA spacer 

length: 34 repeater length: 30
5872   1034825 ATTTCAATCCCAAAATGGTCTGATTTTAAC TGTGCTAGTTAATGCTAATCCTGCTCCTTCATA spacer 

length: 33 repeater length: 30
5873   1034889 ATTTCAATCCCAAAATGGTCTGATTTTAAC TAGAACCTTTCAAGGAAGACATAGTCTGCTATTGT spacer 

length: 35 repeater length: 30
5874   1034955 ATTTCAATCCCAAAATGGTCTGATTTTAAC CTTGCAGAACTGGACTTGCTCCTAGAATACAATT spacer 

length: 34 repeater length: 30
5875   1035020 ATTTCAATCCCAAAATGGTCTGATTTTAAC ATACATATCAAAGACCCTCATATCCGAAACAATGT spacer 

length: 35 repeater length: 30



5876   1035086 ATTTCAATCCCAAAATGGTCTGATTTTAAC TCTTCGATTTCGTGGAATAATTGTGTGAAATCG spacer 
length: 33 repeater length: 30

5877   1035150 ATTTCAATCCCAAAATGGTCTGATTTTAAC ATGTCACCTTGTCCTTAAGTGGTGTCTTAAGTCCT spacer 
length: 35 repeater length: 30

5878   1035216 ATTTCAATCCCAAAATGGTCTGATTTTAAC CAGTAGAATTCGATGCACAAAGGACAATGAGTA spacer 
length: 33 repeater length: 30

5879   1035280 ATTTCAATCCCAAAATGGTCTGATTTTAAC GCTCCAAACTTATCAGCATTTTCAGATTTATAATA spacer 
length: 35 repeater length: 30

5880   1035346 ATTTCAATCCCAAAATGGTCTGATTTTAAC TCATCATTTCCATCTACGATTGGTTCGTTAAAA spacer 
length: 33 repeater length: 30

5881   1035410 ATTTCAATCCCAAAATGGTCTGATTTTAAC TTACGAGAGTAACATTCTTCTGAAGCACAGTTGGTA spacer 
length: 36 repeater length: 30

5882   1035477 ATTTCAATCCCAAAATGGTCTGATTTTAAC GCACTTGGAACTGCCGATGGTGTCGGAAACATCT spacer 
length: 34 repeater length: 30

5883   1035542 ATTTCAATCCCAAAATGGTCTGATTTTAAC GAAAAGACATCATGTCAACAATTATGAATTGGAAG spacer 
length: 35 repeater length: 30

5884   1035608 ATTTCAATCCCAAAATGGTCTGATTTTAAC TTGATGATTTTATACATTCTTTTAGTTTAGAACG spacer 
length: 34 repeater length: 30

5885   1035673 ATTTCAATCCCAAAATGGTCTGATTTTAAC CCAGAGTTGATAAAAAATGTACAAAACAGTTATTA spacer 
length: 35 repeater length: 30

5886   1035739 ATTTCAATCCCAAAATGGTCTGATTTTAAC GCGAGGAGTGCCTAAATTCACATTCAAGCAATACT spacer 
length: 35 repeater length: 30

5887   1035805 ATTTCAATCCCAAAATGGTCTGATTTTAAC GACAATGAAATTAAGAAATTAAAATCATTATTGGA spacer 
length: 35 repeater length: 30

5888   1035871 ATTTCAATCCCAAAATGGTCTGATTTTAAC CCTTACCATCGCTTCAGATTAGCAGAAACTACTG spacer 
length: 34 repeater length: 30

5889   1035936 ATTTCAATCCCAAAATGGTCTGATTTTAAC TCCAAGGTTGGCTACTTCAATGATACTGACTCTTT spacer 
length: 35 repeater length: 30

5890   1036002 ATTTCAATCCCAAAATGGTCTGATTTTAAC TTTACGTTGTCCTGTACCGCTTTCATCATCAACCA spacer 
length: 35 repeater length: 30

5891   1036068 ATTTCAATCCCAAAATGGTCTGATTTTAAC TCGCAATAACACCGAAATTATCTAATACGAATTCA spacer 
length: 35 repeater length: 30

5892   1036134 ATTTCAATCCCAAAATGGTCTGATTTTAAC TGCAGAAGCCCAGTTCCAAATCTTCAACTTGGACA spacer 
length: 35 repeater length: 30

5893   1036200 ATTTCAATCCCAAAATGGTCTGATTTTAAC TTGTAAATTTATAGGGAATAAGACTACTGAAGAAA spacer 
length: 35 repeater length: 30

5894   1036266 ATTTCAATCCCAAAATGGTCTGATTTTAAC 
CTTTAGTAAATGGGGGGGGCAAACTTTTAGTAAAATATTCAATCCCCAAAATGGGTCTGATTTTAACCTGTGTGTATAGTTGAAGT
TGCAATTGTTGATA spacer length: 100 repeater length: 30

5895   1036397 ATTTCAATCCCAAAATGGTCTGATTTTAAC GTGCAAGTCCTCCAATAGATTATTTCCTCCCCTA spacer 
length: 34 repeater length: 30

5896   1036462 ATTTCAATCCCAAAATGGTCTGATTTTAAC CCATATTCTCTCACCCAAATATAAGAATAGGATTTT spacer 
length: 36 repeater length: 30

5897   1036529 ATTTCAATCCCAAAATGGTCTGATTTTAAC TCCTCTGGAGCATAATAATTGAATCCTAATTTTA spacer 
length: 34 repeater length: 30

5898   1036594 ATTTCAATCCCAAAATGGTCTGATTTTAAC AATTCAAATCCAACGATGTAATTTCCATCGCTTA spacer 
length: 34 repeater length: 30

5899   1036659 ATTTCAATCCCAAAATGGTCTGATTTTAAC TATTTAGGATTGAAGAAATTGTTAATGATTGTATTG spacer 
length: 36 repeater length: 30

5900   1036726 ATTTCAATCCCAAAATGGTCTGATTTTAAC TGAAACAAGTTCAAGCCAAGTATAACACCTTTTCAA spacer 
length: 36 repeater length: 30

5901   1036793 ATTTCAATCCCAAAATGGTCTGATTTTAAC AAATTTATTGATATCTTATTTTTATGCCTTTTTTT spacer 
length: 35 repeater length: 30

5902   1036859 ATTTCAATCCCAAAATGGTCTGATTTTAAC TGTTCAGTCTCTACAATTAAGTCCTCTAGGTTTA spacer 
length: 34 repeater length: 30

5903   1036924 ATTTCAATCCCAAAATGGTCTGATTTTAAC CCGAACCTTACTTTGAAGATGAGGAAACCTTTGAAGAT spacer 
length: 38 repeater length: 30

5904   1036993 ATTTCAATCCCAAAATGGTCTGATTTTAAC AAACAAGAAAACACTGCAACTAGTAATATTTTCTA spacer 
length: 35 repeater length: 30

5905   1037059 ATTTCAATCCCAAAATGGTCTGATTTTAAC TATGTTGATGCGAAATACCCTAACAGCTTCAG spacer 
length: 32 repeater length: 30

5906   1037122 ATTTCAATCCCAAAATGGTCTGATTTTAAC TAAAAAATAAGAAATTTAACTATTTTTAATGA
5907   
5908   
5909   crispr 42
5910   583505 TCTTCTTTGGAGTTTTCTTTAATTTCAGTG TCTTTTTCTTTTTTATCTAA spacer length: 20 

repeater length: 30
5911   583556 TCTTCTTTGGAGTTTTCTTTAATTTCAGTG TCTTTTTCTTTTTTATATAA spacer length: 20 

repeater length: 30
5912   583607 TCTTCTTTGGAGTTTTCTTTAATTTCAGTG GTCCCATTTATTAAACTAAC
5913   



5914   
5915   crispr 43
5916   1757714 TTTATTAGATTTATTAGATTTATTCTTATT TTCAGATTTATCTTTTTTAG spacer length: 20 

repeater length: 30
5917   1757765 TTTATTAGATTTATTAGATTTATTCTTATT CTCAGATTTATCTTTTTTAG spacer length: 20 

repeater length: 30
5918   1757816 TTTATTAGATTTATTAGATTTATTCTTATT ATTGTTGTTGGTGAAGTTAG
5919   
5920   
5921   crispr 44
5922   651098 TTTTTGTTTTTTCTTTTTTTTCTTTTTTTT 

AGAGTTTTATTTATTGGAGTTTTTGTTTTTTTAAAGTTTTATTTATTGGA spacer length: 50 repeater 
length: 30

5923   651179 TTTTTGTTTTTTCTTTTTTTTCTTTTTTTT TTAAAGTTTTATTTATTGGA spacer length: 20 
repeater length: 30

5924   651230 TTTTTGTTTTTTCTTTTTTTTCTTTTTTTT AAAAGGAAGGTAATTGTTTT
5925   
5926   
5927   crispr 45
5928   827523 CTACAATCTTTTGGTTTTTTTGGTTTAATAA GTTTGAATTTTTTTTTTTAAT spacer length: 21 

repeater length: 31
5929   827576 CTACAATCTTTTGGTTTTTTTGGTTTAATAA GTTTGAATTTTTTTTTTAAT spacer length: 20 

repeater length: 31
5930   827628 CTACAATCTTTTGGTTTTTTTGGTTTAATAA TCTAAAAAAACAAATATTTA
5931   
5932   
5933   crispr 46
5934   1678994 TTTAAATCATGTTTAGCTTAAAAAAATCATT GAAATAAAAAAATTAATTAAA spacer length: 21 

repeater length: 31
5935   1679047 TTTAAATCATGTTTAGCTTAAAAAAATCATT GAAATAAAAAATTAATTAAA spacer length: 20 

repeater length: 31
5936   1679099 TTTAAATCATGTTTAGCTTAAAAAAATCATT GAAAAAAATACCTAAAAGAA
5937   
5938   
5939   crispr 47
5940   385183 TTTGTTTTGTAATGAGTTTTGGTATGGTTTT TTTTAGTTGTTTGGGGATTT spacer length: 20 

repeater length: 31
5941   385235 TTTGTTTTGTAATGAGTTTTGGTATGGTTTT TTTTAGTTGTTTGGGGATTT spacer length: 20 

repeater length: 31
5942   385287 TTTGTTTTGTAATGAGTTTTGGTATGGTTTT TTTTTAGTTGTTTGGGGATTT spacer length: 21 

repeater length: 31
5943   385340 TTTGTTTTGTAATGAGTTTTGGTATGGTTTT TTTTAGTTGTTTGGGGATTT spacer length: 20 

repeater length: 31
5944   385392 TTTGTTTTGTAATGAGTTTTGGTATGGTTTT TTTTTAGTTGTTTGGGGATTT spacer length: 21 

repeater length: 31
5945   385445 TTTGTTTTGTAATGAGTTTTGGTATGGTTTT CTATAAAAAAGTCCCATTTAT
5946   
5947   
5948   crispr 48
5949   77913 GTGTGAAATTGATTTTATTTCGTAAAATTGTT GTGATGTTGTTAAATTGATGTGAA spacer length: 24 

repeater length: 32
5950   77970 GTGTGAAATTGATTTTATTTCGTAAAATTGTT CTTATTTCGTAAAATTTACTTTAT spacer length: 24 

repeater length: 32
5951   78027 GTGTGAAATTGATTTTATTTCGTAAAATTGTT CTTATTTCGTAAAATTTACTTTAT spacer length: 24 

repeater length: 32
5952   78084 GTGTGAAATTGATTTTATTTCGTAAAATTGTT TTTTCTCTTCAATATTTTGTCTGA
5953   
5954   
5955   crispr 49
5956   370130 GTTTATTAGTTTAATTGCTTAGAATTAGTTTA GAACTACTATATTTGGTTTGGAAT spacer length: 24 

repeater length: 32
5957   370187 GTTTATTAGTTTAATTGCTTAGAATTAGTTTA GAACTTTCAATTTTGGTTTGGAATT spacer length: 25 

repeater length: 32
5958   370245 GTTTATTAGTTTAATTGCTTAGAATTAGTTTA TTTGTGGTGGATAGGGGAATAAAAC
5959   
5960   
5961   crispr 50
5962   873672 AAAGTGTTAAATTGTTGTCATCTCGTAAAATTG 

ACTTCAAAATGTAAAATTGTTGTCATTTTGTTAAATTGTTGTGGGAATGTGAAATTGATTT spacer length: 61 
repeater length: 33

5963   873767 AAAGTGTTAAATTGTTGTCATCTCGTAAAATTG TAGTGGGGGTGTGAAATTGATTT spacer length: 23 



repeater length: 33
5964   873824 AAAGTGTTAAATTGTTGTCATCTCGTAAAATTG AATTAAAAAAATTAAATTTACTA
5965   
5966   
5967   crispr 51
5968   843913 GGTGTGGCTTTTATTTTTTTGGGCATTATATGT AGTGGTTTTTAACTATTTTGGCTATTAT spacer length: 

28 repeater length: 33
5969   843975 GGTGTGGCTTTTATTTTTTTGGGCATTATATGT TGTGGTTTTTAACTATTTTGGCTATTAT spacer length: 

28 repeater length: 33
5970   844037 GGTGTGGCTTTTATTTTTTTGGGCATTATATGT AAAAAAAGAAAAAAATACCTAAAAGAAT
5971   
5972   
5973   crispr 52
5974   968913 TATTGGTTATTTTTTTATCCAATCTTTTATATA CTATTGGTTATTTTTTTATCCAATCTTTTATATG spacer 

length: 34 repeater length: 33
5975   968981 TATTGGTTATTTTTTTATCCAATCTTTTATATA GTGTTGGTTATTTTTTTATCCAATCTTTTATATG spacer 

length: 34 repeater length: 33
5976   969049 TATTGGTTATTTTTTTATCCAATCTTTTATATA AAAATCGAATAATAAAAGATTTAAAAAAATAAAA
5977   
5978   
5979   crispr 53
5980   2156913 TGTCTAAACTCTTCCTTTTTCTCTTCCTTTCTC ATCTTTTTCTCTTCAATATT spacer length: 20 

repeater length: 33
5981   2156967 TGTCTAAACTCTTCCTTTTTCTCTTCCTTTCTC AACTTTTTCTCTTCAATATT spacer length: 20 

repeater length: 33
5982   2157021 TGTCTAAACTCTTCCTTTTTCTCTTCCTTTCTC TCTTTTATTGGTGGAAATTT
5983   
5984   
5985   crispr 54
5986   340692 AATATTTTAAACTTTTATAAACTATTTTTTTATA CTATTTTTTTTGTTAGGGTT spacer length: 20 

repeater length: 34
5987   340747 AATATTTTAAACTTTTATAAACTATTTTTTTATA CTATTTTTTTTTGTTAGGGTT spacer length: 21 

repeater length: 34
5988   340803 AATATTTTAAACTTTTATAAACTATTTTTTTATA GGATTATTCAATCATTCATTC
5989   
5990   
5991   crispr 55
5992   2734094 ACATCAATTTTACGAAATGACAACAATTTCACAC GACGAAGTCAATTTCACATTTTAATACAACTTTCACACGAT 

spacer length: 41 repeater length: 34
5993   2734170 ACATCAATTTTACGAAATGACAACAATTTCACAC TTTCGTACAACTTTCACACGAT spacer length: 22 

repeater length: 34
5994   2734227 ACATCAATTTTACGAAATGACAACAATTTCACAC AATAAATTAAAATGAAAAAAAA
5995   
5996   
5997   crispr 56
5998   1903803 AAATAAATAAAAATTAGTTAAAAAATAAAAAAAAA TAACTTAAATAACTCAATAAATA spacer length: 

23 repeater length: 35
5999   1903862 AAATAAATAAAAATTAGTTAAAAAATAAAAAAAAA ATAACTTAAATAACTCAATAAATA spacer length: 

24 repeater length: 35
6000   1903922 AAATAAATAAAAATTAGTTAAAAAATAAAAAAAAA ATGAAATGGCTAAATTGATGTGAA
6001   
6002   
6003   crispr 57
6004   1750462 ATCCATTATTTCATAATTTAACCACTAAAAGAATC CATTAGTTATTATAGCCAAA spacer length: 20 

repeater length: 35
6005   1750518 ATCCATTATTTCATAATTTAACCACTAAAAGAATC CATTAGTTCTTATTAAGCCAAA spacer length: 22 

repeater length: 35
6006   1750576 ATCCATTATTTCATAATTTAACCACTAAAAGAATC CTTAAATAACTCAATAAATAAA
6007   
6008   
6009   crispr 58
6010   2254338 GAATAAACTCTAAAAAAACAAATATTTAAAAAAAA ACTCAAAAAACCAATATTTG spacer length: 20 

repeater length: 35
6011   2254394 GAATAAACTCTAAAAAAACAAATATTTAAAAAAAA AACTCAAAAAACCAATATTTG spacer length: 21 

repeater length: 35
6012   2254451 GAATAAACTCTAAAAAAACAAATATTTAAAAAAAA ATAACTTAAATAACTCAATAA
6013   
6014   
6015   crispr 59
6016   486219 GCATTTTCTAGGTCGTTAGCTATTTTAGTTGCATT 

AACTTTAGCTTCTTCCAATTGGGTTGTTAGATTGTCAACTGTTTGATT spacer length: 48 repeater length: 35



6017   486303 GCATTTTCTAGGTCGTTAGCTATTTTAGTTGCATT 
AACTTTAGCTTCTTCCAATTGATGAGTTAAATCATTGATGGTTTGATCATTATTGGCTTGTGCTTCTTCTAATTGGCGAGTTAAAT
CATCAACTATTTGATT spacer length: 102 repeater length: 35

6018   486441 GCATTTTCTAGGTCGTTAGCTATTTTAGTTGCATT 
TTTAGATTTAGGATATTCATAAATCTACTTAAGATCATCTGAACTGACCTTAGGAGGATATTTTATGGCATTCTTTTTCATCTTAT
TGAAGACTATTTCCTT

6019   
6020   
6021   crispr 60
6022   2148850 GGTTTCAATTCTTTTATTGGTGGAAATTTTAAAAA GCGATATGTGGGGTTTTTAT spacer length: 20 

repeater length: 35
6023   2148906 GGTTTCAATTCTTTTATTGGTGGAAATTTTAAAAA GCGATATGTGGGGTTTTTAT spacer length: 20 

repeater length: 35
6024   2148962 GGTTTCAATTCTTTTATTGGTGGAAATTTTAAAAA AAGTGATATGTGGGGTTTTTAT spacer length: 22 

repeater length: 35
6025   2149020 GGTTTCAATTCTTTTATTGGTGGAAATTTTAAAAA AAGTGATATGTGGGGTTTTTAT spacer length: 22 

repeater length: 35
6026   2149078 GGTTTCAATTCTTTTATTGGTGGAAATTTTAAAAA AAAATTAAAAAAATAATTGATT
6027   
6028   
6029   crispr 61
6030   1572035 TCACAATCCTTGTTTTAGTAGATTACTTTTTGCAAT 

AAAAAGACACTTAAAAATTATGGAACAAAAAAAGGAGTCACAATCCTTGTTTTAAAAGATTACTTTTTGCAATTCTGATTCCCTTA
ACAAACTCACAATAAGGGAAAAA spacer length: 109 repeater length: 36

6031   1572181 TCACAATCCTTGTTTTAGTAGATTACTTTTTGCAAT 
ATTAACAAGGAAACAGAAATGGAGATTAAGACACTGTCACAATCATTGTTTTAGTAGATTACTTTTTGCAATATTTCATTTTTGGA
CTGATGTTGTTCTTGAAGAAA spacer length: 107 repeater length: 36

6032   1572325 TCACAATCCTTGTTTTAGTAGATTACTTTTTGCAAT GTAGGTATATTTCTTATAGAATAAATAAAATTTAT 
spacer length: 35 repeater length: 36

6033   1572397 TCACAATCCTTGTTTTAGTAGATTACTTTTTGCAAT ACAATAACAGAGACAACAGTACTGAAGAAACAGTAA 
spacer length: 36 repeater length: 36

6034   1572470 TCACAATCCTTGTTTTAGTAGATTACTTTTTGCAAT ATGAAATCATTGAAACACTTGTTGAAATTCATGCA 
spacer length: 35 repeater length: 36

6035   1572542 TCACAATCCTTGTTTTAGTAGATTACTTTTTGCAAT TATGGTAGTTGAGAAAGTTACAAAAGTTAGGGCTAA 
spacer length: 36 repeater length: 36

6036   1572615 TCACAATCCTTGTTTTAGTAGATTACTTTTTGCAAT CCTTATTGAATGATACCAAAGACAAAGTGGACGAAT 
spacer length: 36 repeater length: 36

6037   1572688 TCACAATCCTTGTTTTAGTAGATTACTTTTTGCAAT AGAGTTAAAAGAGAGTTTAGCTATAGCAAGAGTTT 
spacer length: 35 repeater length: 36

6038   1572760 TCACAATCCTTGTTTTAGTAGATTACTTTTTGCAAT AAGAGCTAATAAACAAACTAAAGAATATATGCTTAAGCT 
spacer length: 39 repeater length: 36

6039   1572836 TCACAATCCTTGTTTTAGTAGATTACTTTTTGCAAT ATAAGATTAGTTTTGATATTATTAGATTTTTTTCT 
spacer length: 35 repeater length: 36

6040   1572908 TCACAATCCTTGTTTTAGTAGATTACTTTTTGCAAT TCGGTTCTTCCGTCTCTCGTGTGTCCGTCGCGGGTGC 
spacer length: 37 repeater length: 36

6041   1572982 TCACAATCCTTGTTTTAGTAGATTACTTTTTGCAAT CCTAATACCTATTGTAAATCTTTTCAATTTAAAAGA 
spacer length: 36 repeater length: 36

6042   1573055 TCACAATCCTTGTTTTAGTAGATTACTTTTTGCAAT GACAAACTTTATACCTTAAGAAAGGTTCAAGGTGT 
spacer length: 35 repeater length: 36

6043   1573127 TCACAATCCTTGTTTTAGTAGATTACTTTTTGCAAT CAATCATTCAGTATACGATAAAGAGTGTAACGACT 
spacer length: 35 repeater length: 36

6044   1573199 TCACAATCCTTGTTTTAGTAGATTACTTTTTGCAAT AGATAATAGATAAATTGAGGTGTTAAATATGTTAT 
spacer length: 35 repeater length: 36

6045   1573271 TCACAATCCTTGTTTTAGTAGATTACTTTTTGCAAT ATATCATTATAGACAAATATAGACAAAAAGAAATT 
spacer length: 35 repeater length: 36

6046   1573343 TCACAATCCTTGTTTTAGTAGATTACTTTTTGCAAT ATATCATTATAGACAAATATGACAAAAAGAAATT 
spacer length: 34 repeater length: 36

6047   1573414 TCACAATCCTTGTTTTAGTAGATTACTTTTTGCAAT GGCAAAATTGAACGATTTAAGCCAATACGACACTT 
spacer length: 35 repeater length: 36

6048   1573486 TCACAATCCTTGTTTTAGTAGATTACTTTTTGCAAT AATTAATGAAAATTATATAGGTGATTATTTATGT 
spacer length: 34 repeater length: 36

6049   1573557 TCACAATCCTTGTTTTAGTAGATTACTTTTTGCAAT ATGAATTTGACTTAAGAAGCCAACTCTTAAGAAGA 
spacer length: 35 repeater length: 36

6050   1573629 TCACAATCCTTGTTTTAGTAGATTACTTTTTGCAAT ATCAAAATGTAATGATGCCATACCATTATCATTTA 
spacer length: 35 repeater length: 36

6051   1573701 TCACAATCCTTGTTTTAGTAGATTACTTTTTGCAAT ATTATTGTGACACAAAAAAGAAATTTCCTTGACAAA 
spacer length: 36 repeater length: 36

6052   1573774 TCACAATCCTTGTTTTAGTAGATTACTTTTTGCAAT CAAAAATACATTTTACAAAGATATGCTTAAAGTCTT 
spacer length: 36 repeater length: 36

6053   1573847 TCACAATCCTTGTTTTAGTAGATTACTTTTTGCAAT CCCATATGGAAGTCGCGAGGGAATCAAAGAAGAG 
spacer length: 34 repeater length: 36



6054   1573918 TCACAATCCTTGTTTTAGTAGATTACTTTTTGCAAT AAAGTTCAAGGGGTAACAAGACAAGCATACTTCG 
spacer length: 34 repeater length: 36

6055   1573989 TCACAATCCTTGTTTTAGTAGATTACTTTTTGCAAT ATCAAAAAACTTTTATATTTTTTATTGGTGATAAAAT 
spacer length: 37 repeater length: 36

6056   1574063 TCACAATCCTTGTTTTAGTAGATTACTTTTTGCAAT ATATACAAGTTATAAAAACTTGAGAGTTATAAAAAGC 
spacer length: 37 repeater length: 36

6057   1574137 TCACAATCCTTGTTTTAGTAGATTACTTTTTGCAAT AGAGTATGGTTGTCACTTTAGGGAGGATTTCTAA 
spacer length: 34 repeater length: 36

6058   1574208 TCACAATCCTTGTTTTAGTAGATTACTTTTTGCAAT ACCTTAGAACTCTTAAAACAAGTAAAACATCGAGC 
spacer length: 35 repeater length: 36

6059   1574280 TCACAATCCTTGTTTTAGTAGATTACTTTTTGCAAT GAAATACAGATTAAGCAATCAGGCATATAGACAA 
spacer length: 34 repeater length: 36

6060   1574351 TCACAATCCTTGTTTTAGTAGATTACTTTTTGCAAT AAAGACACTTTAGATGTAATTGTTCGCTATAATGAA 
spacer length: 36 repeater length: 36

6061   1574424 TCACAATCCTTGTTTTAGTAGATTACTTTTTGCAAT ATTATATTAAAACTCAAATAACTATAGATAGATTT 
spacer length: 35 repeater length: 36

6062   1574496 TCACAATCCTTGTTTTAGTAGATTACTTTTTGCAAT TTAATGGACTTATAGTTAGTTATGACTTAAAAGCAC 
spacer length: 36 repeater length: 36

6063   1574569 TCACAATCCTTGTTTTAGTAGATTACTTTTTGCAAT CCATTATTTTGTCATTATTAGCCATAGAAGCTATTT
6064   
6065   
6066   crispr 62
6067   1553251 GTCGCAATCCTTGTTTTAGTAGATTAGCTTTTGCAAT ACTATAAAGAGTTAAAGGCCAAAGCCTTTAAAGA 

spacer length: 34 repeater length: 37
6068   1553323 GTCGCAATCCTTGTTTTAGTAGATTAGCTTTTGCAAT TCAATAGGAATGAAATAACAAATGACGCGCAGAA 

spacer length: 34 repeater length: 37
6069   1553395 GTCGCAATCCTTGTTTTAGTAGATTAGCTTTTGCAAT ATAAGGGTATGTTAAAAACCCTAAAAAACTATAAA 

spacer length: 35 repeater length: 37
6070   1553468 GTCGCAATCCTTGTTTTAGTAGATTAGCTTTTGCAAT TATGAAATATAAAGAGTTCTCAGATAAATGGGAGA 

spacer length: 35 repeater length: 37
6071   1553541 GTCGCAATCCTTGTTTTAGTAGATTAGCTTTTGCAAT AGAACGGAGGAATTTCTTATGACTAATGAAAAATC 

spacer length: 35 repeater length: 37
6072   1553614 GTCGCAATCCTTGTTTTAGTAGATTAGCTTTTGCAAT ACATTGCTAGACACATAGGAATGGTGGAATATGA 

spacer length: 34 repeater length: 37
6073   1553686 GTCGCAATCCTTGTTTTAGTAGATTAGCTTTTGCAAT CGACTACGAAGCAACTATTAGCAGAATGACCAAA 

spacer length: 34 repeater length: 37
6074   1553758 GTCGCAATCCTTGTTTTAGTAGATTAGCTTTTGCAAT ACGATGACATCAATTTAACACTATGAAGTCAATT
6075   
6076   
6077   crispr 63
6078   1301864 TAATTCTCTTTTTTTATAATTTTTTTCTTATTTTTTT 

TTCAATTCTTTTTTTCCTTTTTTTAATTCTCTTTTTTTATAATTTTTTTCTTATTTTT spacer length: 58 
repeater length: 37

6079   1301960 TAATTCTCTTTTTTTATAATTTTTTTCTTATTTTTTT AATTCTCTTTTTTTATAATTTTTTTTCTTATTTTT 
spacer length: 35 repeater length: 37

6080   1302033 TAATTCTCTTTTTTTATAATTTTTTTCTTATTTTTTT TTATCTAAAAAATTAATGAAATTATGAAATTAAAA
6081   
6082   
6083   crispr 64
6084   1000683 AGAAAAATAAATTTTAAAGGATTATTAATAAAGAAAAATA 

ATTAGAATATCAGAAATAGAAAAAAATAGAAAAAAAATAGTA spacer length: 42 repeater length: 40
6085   1000766 AGAAAAATAAATTTTAAAGGATTATTAATAAAGAAAAATA 

ATTAGAATATCCGAAATAGAAAAAAAATAGAAAAAAATAGTA spacer length: 42 repeater length: 40
6086   1000849 AGAAAAATAAATTTTAAAGGATTATTAATAAAGAAAAATA 

CATTAAAATTAAAAATTAAAAAAATAATTGATTTGAATTGAT
6087   
6088   
6089   crispr 65
6090   2609179 CATGATTTTGGGTGAAGACGGAATTTTCGACATTTCCGTT 

TCGACCATTCCAATAGATTGCACCACCTCTTCCCATAGGCAAAATAAGATGTCCGCTATGCTTAGTTTCAGCAGTATTATTTACAA
ATATGCAAGAAGTGACTTTACCTTCACTATCATCCCAATATAATGCACCTCCATCATTGTCA spacer length: 148 
repeater length: 40

6091   2609368 CATGATTTTGGGTGAAGACGGAATTTTCGACATTTCCGTT 
TCGACCATTCCAATAGATTGCACCACCCTTAATTGCATCGTTGTTGGTGAAATTTGAATATTTTACAATACTCTCTGCACCAGAGC
AATAAATCGCACCTCCAGCAAAGGTA spacer length: 112 repeater length: 40

6092   2609521 CATGATTTTGGGTGAAGACGGAATTTTCGACATTTCCGTT 
TTGACCAAACCAATAAATTGCACCCCCATTAAATGCATTATTGTTGGTGAAATTTGAATATTCTACAATACTCTCAGCACCAGAGC
AATAAATCGCACCTCCATAAGAGCCA spacer length: 112 repeater length: 40

6093   2609674 CATGATTTTGGGTGAAGACGGAATTTTCGACATTTCCGTT 
TTGACCAAACCAATAAATTGCACCACCATTATATGCATTATTGTTGGTGAAATTTGAATATTCTACAATACTCTCAGCACCAGAGC
AATAAATCGCACCTCCATAAGAGCCA spacer length: 112 repeater length: 40



6094   2609827 CATGATTTTGGGTGAAGACGGAATTTTCGACATTTCCGTT 
CAATAAATAAAAATAAATAAAAATTAGTTTATAAAAATAAAATAAAGAATAAAGTCTTTTAAATGAATCCAATTACATTTTAGTCA
TCAAATCCATTATTGAAAAAGGATCT

6095   
6096   
6097   crispr 66
6098   1816361 CTAAAAGAATTAAAACTCTAAAAAAAAAGAATCAGAAAAA 

AGAAAAAAATACCTAAAAGAATTAAAACTCTAAAAAAAAGAATCAGAAAAAAAAGAAAAAAATA spacer length: 64 
repeater length: 40

6099   1816466 CTAAAAGAATTAAAACTCTAAAAAAAAAGAATCAGAAAAA 
AAAGAAAAAAATACCTAAAAGAATTAAAACTCTAAAAAAAAAAGAATCAGAAAAAAAAGAAAAAAATA spacer length: 
68 repeater length: 40

6100   1816575 CTAAAAGAATTAAAACTCTAAAAAAAAAGAATCAGAAAAA 
TTAATGAAATTATGAAATTAAAAAATTATAAATATAGACAGAATTATAAAATTATTAAGGTAAAAATT

6101   
6102   
6103   crispr 67
6104   2609532 GTGAAGACGGAATTTTCGACATTTCCGTTTTGACCAAACC 

AATAAATTGCACCCCCATTAAATGCATTATTGTTGGTGAAATTTGAATATTCTACAATACTCTCAGCACCAGAGCAATAAATCGCA
CCTCCATAAGAGCCAGCATGATTTTG spacer length: 112 repeater length: 40

6105   2609685 GTGAAGACGGAATTTTCGACATTTCCGTTTTGACCAAACC 
AATAAATTGCACCACCATTATATGCATTATTGTTGGTGAAATTTGAATATTCTACAATACTCTCAGCACCAGAGCAATAAATCGCA
CCTCCATAAGAGCCAGCATGATTTTG spacer length: 112 repeater length: 40

6106   2609838 GTGAAGACGGAATTTTCGACATTTCCGTTTTGACCAAACC 
ATTGATATGAAATGGCTAAATTGATGTGAAAAAAACTATGCCATTTATTAATAAGTAAATCTAGATATTCAACAATGTTTGTTGAA
GATTTAATAAATAATTTATCAAATTT

6107   
6108   
6109   crispr 68
6110   1605235 TGTTTCCATCACCATCTAAAGGATTATCACCATTAGAATC 

AGAACCATCAGGATTTCCGGAATTATCACCAGACTTATTATCACCATCGGAATTATCGGAACCGTCAGATGTA spacer 
length: 73 repeater length: 40

6111   1605349 TGTTTCCATCACCATCTAAAGGATTATCACCATTAGAATC 
AGAACCATCAGGATTACCAGAACCATTAGAACTATTGTTTCCATCACCATCTAAAGGTTCATCACCATTTCCACCATTAGGATCAG
AACCATCAGATGTACTGTTTCCATCACCATCTGAAGAATTATCACCATCAGGATTAGAACCATCAGATGTA spacer 
length: 157 repeater length: 40

6112   1605547 TGTTTCCATCACCATCTAAAGGATTATCACCATTAGAATC 
ATTTACTTTATGGTGTGAAATTGTTTTCTTGTATAAAATCAATTTATTCGTATCAATTAAGACTTAAAGTCTTCGAATTTTTTAAA
ATTTATTTAAGTTAAGAAATTATTCTTTTATTCTTTCTAAAAAGTCTTTTTTGTTTCTTATGGCCTTATCA

6113   
6114   
6115   GCA_000025505.1_ASM2550v1_genomic.fna(findCrispr):
6116   START       REPEAT                           

SPACER                                             
6117   crispr 1
6118   273663 TCAATCCTC TTTTCATCGAGCAAAAACTTCTTGAGGAGAAGGGAAACCCAGAGGAGTTCAACT spacer 

length: 54 repeater length: 9
6119   273727 TCAATCCTC TTTTCATCGAGATTCTTTTGCTTCCGCTGATAGTTTTGCTGGCACTAATTCCTCCT spacer 

length: 56 repeater length: 9
6120   273793 TCAATCCTC TTTTCATCGAGCGGGATAGGAGGCACAGGCAGATTTATGGACATAATGGTGACTACCT spacer 

length: 58 repeater length: 9
6121   273861 TCAATCCTC TTTTCATCGAGAAGGAATTAAAAGGAGTCAAAACGAAGCTGGACGAATACCGCT spacer 

length: 54 repeater length: 9
6122   273925 TCAATCCTC TTTTCATCGAGTAAATGCCTCAGTTCGGTGGTGGAGGTGGTGTTGGTATAACT spacer 

length: 53 repeater length: 9
6123   273988 TCAATCCTC TTTTCATCGAGTGTCTCCAGCTTTCAGACTGGAGTTTTCGCAACTCCTGCTCCT spacer 

length: 54 repeater length: 9
6124   274052 TCAATCCTC TTTTCATCGAGAATTGGAAGAAAAGACGAAACTTATGACGACATTATACGCCT spacer 

length: 53 repeater length: 9
6125   274115 TCAATCCTC TTTTCATCGAGCGTTCTACCTGAACCATTCAACTACAGATGCATCCATTATAATCT spacer 

length: 56 repeater length: 9
6126   274181 TCAATCCTC ATTTGAGATTCGGTTGTACTCTAACAAAATTTACGTCGAATGGAAGTATATAACGC
6127   
6128   
6129   crispr 2
6130   432573 TGCATCAACCTGCGTCAACC GCTGCATCAACCTCAGCATCAACCGCTTCATCAACCTGCTG spacer length: 

41 repeater length: 20
6131   432635 TGCATCAACCTGCGTCAACC 

TCAGCATCAACCTCTGCTGCTTCAACCTCTGCGTCAACCGCTACTGCTGCATCAACCTCTGCTGCGTCAACCGCTATTGCTGCGTC
AACCGCTGCATCAACCTCTGCTGCGTCAACCTTTGCATCAACCT spacer length: 130 repeater length: 20

6132   432786 TGCATCAACCTGCGTCAACC 



GTCAAATTCGCTCGAGCAAGTCTCCTATGACAACTCCGATGAGGAAAATAACTGCAAAGTACAGTATCACAAAAAGAATCGCAAAA
AAGCCGACTCCAGCCAGAAATAGGACTGCCGGGTGAGGGAAGAT

6133   
6134   
6135   crispr 3
6136   1318858 CTCGATGAAAAGAGGATTGAAAG TCGTGAAGTATCCCGCCTTCTTCTTGGGAGGTGATTTAACGA spacer 

length: 42 repeater length: 23
6137   1318924 CTCGATGAAAAGAGGATTGAAAG ACATACTCACCACCTCTCACATTCGTGGAGACAATAACCC spacer 

length: 40 repeater length: 23
6138   1318988 CTCGATGAAAAGAGGATTGAAAG CCAATTGGAAATTTCGTTGAAAGTTCGAAAAAGTTTTT spacer 

length: 38 repeater length: 23
6139   1319050 CTCGATGAAAAGAGGATTGAAAG TCGCAACCTTGTTCGGTCTGTATCTAATCACCCTACCAA spacer 

length: 39 repeater length: 23
6140   1319113 CTCGATGAAAAGAGGATTGAAAG GATTATGGCTTCAGATGGGTTTGGAACTACTTTAAGAGT spacer 

length: 39 repeater length: 23
6141   1319176 CTCGATGAAAAGAGGATTGAAAG AAGCCATAGTATTCAAGCAGGTAACCATGCCTTCCTA spacer length: 

37 repeater length: 23
6142   1319237 CTCGATGAAAAGAGGATTGAAAG TCTTATTTCCCTCCTGTAAACCTCTTCAAAACCTCGTCT spacer 

length: 39 repeater length: 23
6143   1319300 CTCGATGAAAAGAGGATTGAAAG GCGATTTGGCTACTTTCTTGTAGCCTATCAGCTCGTGA spacer 

length: 38 repeater length: 23
6144   1319362 CTCGATGAAAAGAGGATTGAAAG ACCTGATCGTCCGTACCATCACAAACGTAATCTCCTGACTT spacer 

length: 41 repeater length: 23
6145   1319427 CTCGATGAAAAGAGGATTGAAAG TAGAGATACACTGTTCTCCTTCTTACCCTCTTAACCTTAG spacer 

length: 40 repeater length: 23
6146   1319491 CTCGATGAAAAGAGGATTGAAAG GTCTATTGTGTCTTTGTTGGTTATCTTCTTGAAGTCTTCCA spacer 

length: 41 repeater length: 23
6147   1319556 CTCGATGAAAAGAGGATTGAAAG ATATTATCCCTCCAGTGCAGCTTTTCTTTTTAGATAGTAGGG spacer 

length: 42 repeater length: 23
6148   1319622 CTCGATGAAAAGAGGATTGAAAG TTGTCTGTTCCAAATGGAACTTCCAGATCGTCGGCAAAA spacer 

length: 39 repeater length: 23
6149   1319685 CTCGATGAAAAGAGGATTGAAAG AAGAGAGAGTCTAATCTATGCAGTTATTGTGAATTTATA spacer 

length: 39 repeater length: 23
6150   1319748 CTCGATGAAAAGAGGATTGAAAG ATCGTAGGGACAGAACCGGGTAGCTTTCGAAATACTTGGTT spacer 

length: 41 repeater length: 23
6151   1319813 CTCGATGAAAAGAGGATTGAAAG AGAACAGTTGCTGCTGCCGGCTTCTTTTGAGGTAAGAATGG spacer 

length: 41 repeater length: 23
6152   1319878 CTCGATGAAAAGAGGATTGAAAG TTGGAGGCTTACCGATGCTGTTGGAGCTTTACATAACAGTG spacer 

length: 41 repeater length: 23
6153   1319943 CTCGATGAAAAGAGGATTGAAAG ACCTTTTTAAATTCTCTATCCACGTTTGTACTGTAGGAA spacer 

length: 39 repeater length: 23
6154   1320006 CTCGATGAAAAGAGGATTGAAAG TGTTGTAGGCTTCGTTAGGCGTTCTTGCCCTAATTTTGG spacer 

length: 39 repeater length: 23
6155   1320069 CTCGATGAAAAGAGGATTGAAAG CTCATCGCCCATCCACCTCCTCATAACCAACTCCGCAATT spacer 

length: 40 repeater length: 23
6156   1320133 CTCGATGAAAAGAGGATTGAAAG CTTCGTGTCCAAGTTGTAGAGCCACAACGCTATCCTGTACC spacer 

length: 41 repeater length: 23
6157   1320198 CTCGATGAAAAGAGGATTGAAAG TCAAATTCGCTCGAGCAAGTCTCCTATGACAACTCCGATGA
6158   
6159   
6160   crispr 4
6161   824286 GTTTCAGTCCTCTATTTGAGATTC ACAGTTTCCCTTACCTTGAACCCGAATTTTTCGAGTTCTTCGAGCTTAT 

spacer length: 49 repeater length: 24
6162   824360 GTTTCAGTCCTCTATTTGAGATTC ACGCAGAGGGAGGTTACGGTCATAGAGGACATACAGCTTA spacer 

length: 40 repeater length: 24
6163   824425 GTTTCAGTCCTCTATTTGAGATTC CTGACTATTTAAGGCAGAACGGCTATGCTGTGTTTGGCA spacer 

length: 39 repeater length: 24
6164   824489 GTTTCAGTCCTCTATTTGAGATTC AGTGGGCGTGGTTTGGATTAGCAGGCATGAGCTTAGCGAA spacer 

length: 40 repeater length: 24
6165   824554 GTTTCAGTCCTCTATTTGAGATTC TTGAAGGCTATAGTGGACGAGGGCTGGGAGTGGATATTTA spacer 

length: 40 repeater length: 24
6166   824619 GTTTCAGTCCTCTATTTGAGATTC GTGTGATAGCTGCGGGAATACCGGTCATCGTTAATATTCTA spacer 

length: 41 repeater length: 24
6167   824685 GTTTCAGTCCTCTATTTGAGATTC TGAAAGGAAAAAACTGCTGTATTATGCTCGGCGTAACGAA spacer 

length: 40 repeater length: 24
6168   824750 GTTTCAGTCCTCTATTTGAGATTC ATATGAGCAAGTATGAAAAGAAGGTCAGAGTAGTGGTTGA spacer 

length: 40 repeater length: 24
6169   824815 GTTTCAGTCCTCTATTTGAGATTC CGAGGTTGTAAGAATTGGTGGAGTTGAGGTATGGATAA spacer 

length: 38 repeater length: 24
6170   824878 GTTTCAGTCCTCTATTTGAGATTC CTGGAAGGAGTCACCTACACCGAGGAGACTGCAACAATC spacer 

length: 39 repeater length: 24



6171   824942 GTTTCAGTCCTCTATTTGAGATTC CGGAGCCAGAGGTGGAGTTGACATTCCGGCGGAAGACAAG spacer 
length: 40 repeater length: 24

6172   825007 GTTTCAGTCCTCTATTTGAGATTC CAACACATATATTACTTACCCCTAAGCAGAGACAGAATGAAG spacer 
length: 42 repeater length: 24

6173   825074 GTTTCAGTCCTCTATTTGAGATTC TGGAACCACGAGTCATCAGAGACGCCATCGAGAGAGCCA spacer 
length: 39 repeater length: 24

6174   825138 GTTTCAGTCCTCTATTTGAGATTC TTTTCTGCTACGACTTTCTCGAAAGTGTTTCAACCAAGTAC spacer 
length: 41 repeater length: 24

6175   825204 GTTTCAGTCCTCTATTTGAGATTC GAAGAATTGAGAAGAGTTTTGGAGACGAAGATATTTTGA spacer 
length: 39 repeater length: 24

6176   825268 GTTTCAGTCCTCTATTTGAGATTC CAGAAAGAAGGCAGAACGAATTAAGGAATTGAAAAGGAAAA spacer 
length: 41 repeater length: 24

6177   825334 GTTTCAGTCCTCTATTTGAGATTC TTATCTCTATCTTCCCTGAGGGCATTTCTTGCAGCCCTCATA spacer 
length: 42 repeater length: 24

6178   825401 GTTTCAGTCCTCTATTTGAGATTC TGAGCACATCAGGTCTCCCCTCTTCGTTTTCCTGATACCCTT
6179   
6180   
6181   GCA_000025665.1_ASM2566v1_genomic.fna(findCrispr):
6182   START       REPEAT                           

SPACER                                             
6183   crispr 1
6184   977730 CCACATGG TACTTCTTCTACTTGATAGGATAAAGAGAGAGGGAATAATAACAGAAGTGTTTCCAC spacer 

length: 57 repeater length: 8
6185   977796 CCACATGG TACTTCTTCTACTGATTGAAAATGATATATGTTTGAGGTGAGAAAAATGGTTTCCAC spacer 

length: 57 repeater length: 8
6186   977862 CCACATGG TACTTCTTCTACGGAGTTTGGGATGAAATAAATAAAAAAGTGGAGAATAGGTTTCCAC spacer 

length: 58 repeater length: 8
6187   977929 CCACATGG TACTTCTTCTACGTAATCTACAAAAAGATAAACAATAAATTCGTATTGGTTTCCAC spacer 

length: 56 repeater length: 8
6188   977994 CCACATGG TACTTCTTCTACTGATTGAAAATGATATATGTTTGAGGTGAGAAAAATGGTTTCCAC spacer 

length: 57 repeater length: 8
6189   978060 CCACATGG TACTTCTTCTACAGATATGGCAAAGGAAATAAGCAAAGTTATTGAAATTGTTTCCAC spacer 

length: 57 repeater length: 8
6190   978126 CCACATGG TACTTCTTCTACCTTAACTGATGAAAACATAGATAAAATCGTTGGAAACGTTTCCAC spacer 

length: 57 repeater length: 8
6191   978192 CCACATGG ATCAAACAACAATTGCAGCAATAATGGGTGGGATGGCATAGGGATAGTGTGGTCTTC
6192   
6193   
6194   crispr 2
6195   619057 GGTCTTCCAGCAACACTATATCAAACAA TACTTGCAGCAATAATAGTCGGGATGGCATAGGGATA spacer 

length: 37 repeater length: 28
6196   619123 GGTCTTCCAGCAACACTATATCAAACAA CAATTGCAGCAATAATGGGTGGGATGGCATAGAGATA spacer 

length: 37 repeater length: 28
6197   619189 GGTCTTCCAGCAACACTATATCAAACAA ACAATGAAGATACTGATGAGCTTGTTGCAATTATGTT
6198   
6199   
6200   GCA_000092185.1_ASM9218v1_genomic.fna(findCrispr):
6201   START       REPEAT                           

SPACER                                             
6202   crispr 1
6203   772206 GAAACAATAGAGAAAAATTGAAAG CAGGGAATTCTTTAAAGCTTTAGAAGCGCAAAAAGTCGAGG spacer 

length: 41 repeater length: 24
6204   772272 GAAACAATAGAGAAAAATTGAAAG GTTGATGGCTTAACAACAATTGGTTTTGGCGGTGTG spacer length: 

36 repeater length: 24
6205   772333 GAAACAATAGAGAAAAATTGAAAG ATATATGTAGTATCGGTAAGTGCTAGTGCTGTATCAGCAAATAA spacer 

length: 44 repeater length: 24
6206   772402 GAAACAATAGAGAAAAATTGAAAG CGTATTACTAATACGCCTTTTCTGCCCTCATCGGTTTCGGT spacer 

length: 41 repeater length: 24
6207   772468 GAAACAATAGAGAAAAATTGAAAG ACACTTAGTCGTGAAAAATCCAAGCCGAAAGAATACCCT spacer 

length: 39 repeater length: 24
6208   772532 GAAACAATAGAGAAAAATTGAAAG CGCTATACTCCATCACATACAAGTTGTCCTCGCCCCG spacer length: 

37 repeater length: 24
6209   772594 GAAACAATAGAGAAAAATTGAAAG GTGTTAATAAAGCAACCCTACACCGCATACGCTATAATCGTGA spacer 

length: 43 repeater length: 24
6210   772662 GAAACAATAGAGAAAAATTGAAAG TATATTGCTCGCGCAATTCTTTAAGCTCTTTTCTCAA spacer length: 

37 repeater length: 24
6211   772724 GAAACAATAGAGAAAAATTGAAAG ATCGCAGCAACGCTATCGAGCCTATGTGTTGATTCGTT spacer 

length: 38 repeater length: 24
6212   772787 GAAACAATAGAGAAAAATTGAAAG ACGTTTGAATCCGCGATGGAAACATCGGCTTTAGTAAG spacer 

length: 38 repeater length: 24
6213   772850 GAAACAATAGAGAAAAATTGAAAG ACCGCGAGGAGCGGGGCGAGAAATTATTGTTTCCTGTT spacer 



length: 38 repeater length: 24
6214   772913 GAAACAATAGAGAAAAATTGAAAG CGTGTAAGGTTGCTAACGCTTGATAAGCTAACACCGTTCACC spacer 

length: 42 repeater length: 24
6215   772980 GAAACAATAGAGAAAAATTGAAAG CTACGGGTTCGAGCTTAAAAAAGCCGTTTTCGAGAGCG spacer 

length: 38 repeater length: 24
6216   773043 GAAACAATAGAGAAAAATTGAAAG TTGAGGCTCTCAGCTAGCTGGGGTATCAGCGATTTGAACAC spacer 

length: 41 repeater length: 24
6217   773109 GAAACAATAGAGAAAAATTGAAAG ATTTCTACATTTCATAATTGAGGTGTAATATATGTCCCAGA spacer 

length: 41 repeater length: 24
6218   773175 GAAACAATAGAGAAAAATTGAAAG CGAACAAATTAATCATTAGTAATGGCAAAATGATATACG spacer 

length: 39 repeater length: 24
6219   773239 GAAACAATAGAGAAAAATTGAAAG TATTGTTAAATGGTGTTTATTTGCTGATACAGCACTAGCA spacer 

length: 40 repeater length: 24
6220   773304 GAAACAATAGAGAAAAATTGAAAG TCGCAGGGTCAAATGTGGTTATAGCGGACATTTATATCACCC spacer 

length: 42 repeater length: 24
6221   773371 GAAACAATAGAGAAAAATTGAAAG TGTGCTTTACACGGCTGATGAACCGCCTCATTACCCAATTG spacer 

length: 41 repeater length: 24
6222   773437 GAAACAATAGAGAAAAATTGAAAG ATGGAGCTAGAGCTCATAAAGCTAATTATCCTATTTCTAA spacer 

length: 40 repeater length: 24
6223   773502 GAAACAATAGAGAAAAATTGAAAG TCATAGTTGAATATGACTCATACAGCGTTAATGCGTCGTC spacer 

length: 40 repeater length: 24
6224   773567 GAAACAATAGAGAAAAATTGAAAG TACCATAAGCTTTTTTCATTAGTGATTTACAATGACGGC spacer 

length: 39 repeater length: 24
6225   773631 GAAACAATAGAGAAAAATTGAAAG AAAATTGAAAGTATTTCACACTCCTCCAGGGGTGCATTTACACACCCCCT 

spacer length: 50 repeater length: 24
6226   773706 GAAACAATAGAGAAAAATTGAAAG AGACAAGACTTCACGATTGGAGTAATAAACGATGTAGTA spacer 

length: 39 repeater length: 24
6227   773770 GAAACAATAGAGAAAAATTGAAAG CTAGTCCCATATGTAAGGTCTAATATGCGTATTGGTGGCTTG spacer 

length: 42 repeater length: 24
6228   773837 GAAACAATAGAGAAAAATTGAAAG TATCCATATTGTTCCGAATGACCTATTCATTTGTGCAT spacer 

length: 38 repeater length: 24
6229   773900 GAAACAATAGAGAAAAATTGAAAG TGGGACAGTGCCACTACGCATATGGCTGTGAGCCCAACTA spacer 

length: 40 repeater length: 24
6230   773965 GAAACAATAGAGAAAAATTGAAAG AATAAGGAAATGAAGGAAGCGTTTGCGAAAAAGCTAAG spacer 

length: 38 repeater length: 24
6231   774028 GAAACAATAGAGAAAAATTGAAAG GAGGATTGGATTCCTGGTAACTTGTGTGAGCCAATACTACG spacer 

length: 41 repeater length: 24
6232   774094 GAAACAATAGAGAAAAATTGAAAG CACAACTCAAACTCAAATTAGCTATTACGAATTCGCAAATAA spacer 

length: 42 repeater length: 24
6233   774161 GAAACAATAGAGAAAAATTGAAAG CACAAGCATATACAACTTGCTCGACACAATGGATAAGTAT spacer 

length: 40 repeater length: 24
6234   774226 GAAACAATAGAGAAAAATTGAAAG CCGAACCCGTCGTGCTGGGTAGTGTAAAAGTTTACGAGCC spacer 

length: 40 repeater length: 24
6235   774291 GAAACAATAGAGAAAAATTGAAAG TGTATTATATCCAATATTCCGTATATTCTAGCACTCATTGCA spacer 

length: 42 repeater length: 24
6236   774358 GAAACAATAGAGAAAAATTGAAAG AAGATAAAAGTGAGCATTGTGAAAATAGGGAGTGGAAAAG spacer 

length: 40 repeater length: 24
6237   774423 GAAACAATAGAGAAAAATTGAAAG CTCATTACCGCGCAATTGTTCAAGCTTATTTGCGAATTCG spacer 

length: 40 repeater length: 24
6238   774488 GAAACAATAGAGAAAAATTGAAAG TCACGGCAAAGCCCTGGAAAACGTACGGCAGCATCGTGGCTACTG spacer 

length: 45 repeater length: 24
6239   774558 GAAACAATAGAGAAAAATTGAAAG TCGCCTTCGACTTCACATCCCTCATCAACATGATAACGC spacer 

length: 39 repeater length: 24
6240   774622 GAAACAATAGAGAAAAATTGAAAG TTAACCGTTTTTCTTCCCCTGTTCGCCACAGTTGGATTTT spacer 

length: 40 repeater length: 24
6241   774687 GAAACAATAGAGAAAAATTGAAAG CTAAAAACATTAAGCCCAATGGGGATTAAAGGTAAAAGCAGGC spacer 

length: 43 repeater length: 24
6242   774755 GAAACAATAGAGAAAAATTGAAAG TATATTCGCGTGAGTTTAAAGCGAAATGGCGAGATAGTTG spacer 

length: 40 repeater length: 24
6243   774820 GAAACAATAGAGAAAAATTGAAAG TGAGGATAGGGATTGTCTGGGAGTGCCCGTGGACTCCCAG spacer 

length: 40 repeater length: 24
6244   774885 GAAACAATAGAGAAAAATTGAAAG TTTGATACGGTAAACAAAATACAACATGATTAGTAAGATAAAT spacer 

length: 43 repeater length: 24
6245   774953 GAAACAATAGAGAAAAATTGAAAG TTAATTTTACCGGTACGGGATAATTTTTCATCACAAAG spacer 

length: 38 repeater length: 24
6246   775016 GAAACAATAGAGAAAAATTGAAAG TTTTTAATCAATTGGGAAGCGTTAATAGCTCTTACC spacer length: 

36 repeater length: 24
6247   775077 GAAACAATAGAGAAAAATTGAAAG AGACTTGAGACCCAGGGACATGAGACCCCACCGAGAAACAT spacer 

length: 41 repeater length: 24
6248   775143 GAAACAATAGAGAAAAATTGAAAG TAATAAACGCTCACGGGTGAAACGCTTAGTGCATGTA spacer length: 

37 repeater length: 24



6249   775205 GAAACAATAGAGAAAAATTGAAAG CTTGAAAACCGTCACCTGGCTGGTGTAGTCCTCGATGACAAACTTTC 
spacer length: 47 repeater length: 24

6250   775277 GAAACAATAGAGAAAAATTGAAAG CTACAACATTGTTTAGACTAATACCTTTATGCTCAGCTAATT spacer 
length: 42 repeater length: 24

6251   775344 GAAACAATAGAGAAAAATTGAAAG TTGTATCGATAGCTATTAACATGGGCTTGTCGCTT spacer length: 
35 repeater length: 24

6252   775404 GAAACAATAGAGAAAAATTGAAAG AGCCCAGCCCCGAAGCTCAGCCTTTTTTTCAAGCCCTTTCC spacer 
length: 41 repeater length: 24

6253   775470 GAAACAATAGAGAAAAATTGAAAG TGTGCCCCTCCGTAGTGATTGCTACTTTCTGCTGTGTT spacer 
length: 38 repeater length: 24

6254   775533 GAAACAATAGAGAAAAATTGAAAG CAGCACATTGGATATGGTATAAACCTCTATTATAAGT spacer length: 
37 repeater length: 24

6255   775595 GAAACAATAGAGAAAAATTGAAAG AGAGTGGATTGTGAACAAGGGGACTGTGAGCGAGGAGGAGA spacer 
length: 41 repeater length: 24

6256   775661 GAAACAATAGAGAAAAATTGAAAG TTCTTACATTCTTACGCGGAATTTTCCGCGTGTAAGAAT spacer 
length: 39 repeater length: 24

6257   775725 GAAACAATAGAGAAAAATTGAAAG GTCTCGCGTGCTAGCAGGTTGAGTGCGGTCGGGGTTTTAGT spacer 
length: 41 repeater length: 24

6258   775791 GAAACAATAGAGAAAAATTGAAAG ATAACGTTGAGTTGCTGTTCAACGTGCCCAGGGATAAGCTC spacer 
length: 41 repeater length: 24

6259   775857 GAAACAATAGAGAAAAATTGAAAG GACGCCCTAGCCTTCGCGATCCCCTGCTTCGTCCTCTCG spacer 
length: 39 repeater length: 24

6260   775921 GAAACAATAGAGAAAAATTGAAAG AGAAATACAAGCGATATAAGATAAAA spacer length: 26 
repeater length: 24

6261   775972 GAAACAATAGAGAAAAATTGAAAG AGTAGGAAGCCGTCGGGGCTTCTTGTTTTATCGTAA spacer length: 
36 repeater length: 24

6262   776033 GAAACAATAGAGAAAAATTGAAAG AGGGCCACGCCAAGGACAGCTAAGAGCGGTATAAGCTT spacer 
length: 38 repeater length: 24

6263   776096 GAAACAATAGAGAAAAATTGAAAG CTTAAAAACGGTCCTCCAAACCCCCCGGTAACGCCCC spacer length: 
37 repeater length: 24

6264   776158 GAAACAATAGAGAAAAATTGAAAG CTTAGTGCTTACTGAAACATATGACAACTATGTGAACAGTAAGAA spacer 
length: 45 repeater length: 24

6265   776228 GAAACAATAGAGAAAAATTGAAAG AGCCAGCACGAGTTAAGCGTCCACGTCTCGTTTGTTTTGT spacer 
length: 40 repeater length: 24

6266   776293 GAAACAATAGAGAAAAATTGAAAG CTAACGCCAATACCTCTTCAACCATAGCCCACTGTGGCA spacer 
length: 39 repeater length: 24

6267   776357 GAAACAATAGAGAAAAATTGAAAG TTTTTTAACAACGCTAAAACATCACTGTCAATCATAAT spacer 
length: 38 repeater length: 24

6268   776420 GAAACAATAGAGAAAAATTGAAAG TTATGCTGGTTTTGAAGAAATTGGTTGAGTCAACCAGGTAAAT spacer 
length: 43 repeater length: 24

6269   776488 GAAACAATAGAGAAAAATTGAAAG ACTTACTTATGTTAAAATCGTAGATATCTTGAAAACGC spacer 
length: 38 repeater length: 24

6270   776551 GAAACAATAGAGAAAAATTGAAAG AGACAGCGCTAGAGAATGGTCATGTTAAGAAGCTAGGGTTT spacer 
length: 41 repeater length: 24

6271   776617 GAAACAATAGAGAAAAATTGAAAG TCGAAATACCATGTGTAAAGATGGGGTGCTATAGTGTCGCCG spacer 
length: 42 repeater length: 24

6272   776684 GAAACAATAGAGAAAAATTGAAAG ATTTGATAACTTGTAATGTAGTCATTTACTCCTAGATA spacer 
length: 38 repeater length: 24

6273   776747 GAAACAATAGAGAAAAATTGAAAG AATATGGTTGTTTTCAAGCGCTATAGCAAGCTCGGGGGT spacer 
length: 39 repeater length: 24

6274   776811 GAAACAATAGAGAAAAATTGAAAG CGCGGAAACGCAGCAGTTTAAAATCCGAACCAATCGG spacer length: 
37 repeater length: 24

6275   776873 GAAACAATAGAGAAAAATTGAAAG AATATGTAAAGGAGAAAATCCTGTATTATGAGAAAAACGGGAA spacer 
length: 43 repeater length: 24

6276   776941 GAAACAATAGAGAAAAATTGAAAG ATTCAGCGTGTCAATGCTAGTGTCCTTATAGAAGTTGAACACC spacer 
length: 43 repeater length: 24

6277   777009 GAAACAATAGAGAAAAATTGAAAG CAATCTATATGATGTGCCATTCCATATTATTAAATGGTGT spacer 
length: 40 repeater length: 24

6278   777074 GAAACAATAGAGAAAAATTGAAAG TTAATAAGGATATTAGAAAAACCCAAAAAGCGAAAAATAT spacer 
length: 40 repeater length: 24

6279   777139 GAAACAATAGAGAAAAATTGAAAG GGGTTTACAGGCTCACGGGCCTCGGTGAATACTATG spacer length: 
36 repeater length: 24

6280   777200 GAAACAATAGAGAAAAATTGAAAG TATGGAAACATATCCCGCATAGAAGATTCGAGAAAATGGC spacer 
length: 40 repeater length: 24

6281   777265 GAAACAATAGAGAAAAATTGAAAG AAGCAAAAACCAAACCCACAGGTTAACTCCCCAAACCA spacer 
length: 38 repeater length: 24

6282   777328 GAAACAATAGAGAAAAATTGAAAG CCAGTATTACATTCACGGAAGACTTCACGGTCTGCACTA spacer 
length: 39 repeater length: 24

6283   777392 GAAACAATAGAGAAAAATTGAAAG GTATAAAATGATATTTGAGAAATGCTATAGGGATAAAA spacer 
length: 38 repeater length: 24

6284   777455 GAAACAATAGAGAAAAATTGAAAG ACCATTGCCAAGCCAATCGTCATGTTCAACAAGCTCGACA spacer 



length: 40 repeater length: 24
6285   777520 GAAACAATAGAGAAAAATTGAAAG TGTGCAACGTTGAACGGGTTGACGTAGTCGCTTAGCA spacer length: 

37 repeater length: 24
6286   777582 GAAACAATAGAGAAAAATTGAAAG CCTCCCACGGGGCCAGAGGACCCTCCTATTAAACTATGG spacer 

length: 39 repeater length: 24
6287   777646 GAAACAATAGAGAAAAATTGAAAG GTTGACAGGGCGGTTGTCAGGCTTGGCGATGCTAATATTG spacer 

length: 40 repeater length: 24
6288   777711 GAAACAATAGAGAAAAATTGAAAG GCGTTTATCGCTTAACCGCTCTAGGCGAATACTACGTTA spacer 

length: 39 repeater length: 24
6289   777775 GAAACAATAGAGAAAAATTGAAAG TCGTTTCCCAGAGGGTCAATCCTACCTACCCATGCATTG
6290   
6291   
6292   GCA_000092305.1_ASM9230v1_genomic.fna(findCrispr):
6293   START       REPEAT                           

SPACER                                             
6294   crispr 1
6295   235897 CATCCCC TTAGGGGCGTTATTTTACAGAATTTAAAAGTGTTATCATCTACGGAAAGAAAAGAGTTT spacer 

length: 59 repeater length: 7
6296   235964 CATCCCC TTAGGGGCGTTATTTTACTTTGAACGAATTCAGAAATAGAGCAATAATAGAATGTTT spacer 

length: 57 repeater length: 7
6297   236029 CATCCCC TTAGGGGCGTTATTTTACGATGTGATATTCAGAATAAAACTACCTGATGGGTTTATGTTT spacer 

length: 60 repeater length: 7
6298   236097 CATCCCC TTAGGGGCGTTATTTTACTTAAGACATTATATGATGAACTGCCTAAAATAAGTTT spacer 

length: 55 repeater length: 7
6299   236160 CATCCCC TTAGGGGCGTTATTTTACCTGGAGACTTCTGAAGCATTAAAGGCTCAGCTTGGTTCGTTT spacer 

length: 60 repeater length: 7
6300   236228 CATCCCC TTAGGGGCGTTATTTTACGAATTTTCAGTTATATTTGAAATTTCAATCACTGCGTTT spacer 

length: 57 repeater length: 7
6301   236293 CATCCCC AGTCCATTAAAACAAGGATGAATAATAAAACAAAAAAATCATAAAACTCTTTTTTCA
6302   
6303   
6304   crispr 2
6305   245952 GTCCATTAAAACAAGGATGGAA ACTAAATTCTCCAAGGTCACAAATGGTTTTAAACGCGTGTTTGAATCGCC 

spacer length: 50 repeater length: 22
6306   246025 GTCCATTAAAACAAGGATGGAA ACTCAGTGATTCTTTGTAAGATGTATGTGGAGATACAGTTTGAATCGCC 

spacer length: 49 repeater length: 22
6307   246097 GTCCATTAAAACAAGGATGGAA ACAATTTATCTTCTAATATATCTTTTGCGTAGTATGATAGTTTGAATCGCC 

spacer length: 51 repeater length: 22
6308   246171 GTCCATTAAAACAAGGATGGAA ACAGTCGTTTCTTGCTAATTCCCAACTATATATATAAGTTTGAATCGCC 

spacer length: 49 repeater length: 22
6309   246243 GTCCATTAAAACAAGGATGGAA ACACCCCAAATCAATTATCACATCGACTAAGTGTGGGGTAGTTTGAATCGCC 

spacer length: 52 repeater length: 22
6310   246318 GTCCATTAAAACAAGGATGGAA ACTGTTCACTTTTCTCAAGTAACTTCAAGAGTTTCTGGTTTGAATCGCC 

spacer length: 49 repeater length: 22
6311   246390 GTCCATTAAAACAAGGATGGAA ACTTTCCCTCATACTCAAACTGATACCCAAATCCCCAACTGGTTTGAATCGCC 

spacer length: 53 repeater length: 22
6312   246466 GTCCATTAAAACAAGGATGGAA ACACCCCAAATCAATTATCACATCGACTAAGTGTGGGGTAGTTTGAATCGCC 

spacer length: 52 repeater length: 22
6313   246541 GTCCATTAAAACAAGGATGGAA 

ACTGTAAATACTGTAAATTATCATTAGATACATACGATAGTCATAAGATATAGTTTGAATCGCC spacer length: 64 
repeater length: 22

6314   246628 GTCCATTAAAACAAGGATGGAA ACTATACTATAACCGCTAAGTAATTAACCGACAAAAGTTTGAATCGCC 
spacer length: 48 repeater length: 22

6315   246699 GTCCATTAAAACAAGGATGGAA ACAGTATAGATGGTAAAGAGCAGGAATGTCCTGAAATTGTGTTTGAATCGCC 
spacer length: 52 repeater length: 22

6316   246774 GTCCATTAAAACAAGGATGGAA ACCTGTTATCAGTCCTTTTTTTCTGAGATATTGCAAGTTTGAATCGCC 
spacer length: 48 repeater length: 22

6317   246845 GTCCATTAAAACAAGGATGGAA ACAATTACGGGTATTTTACAACAGCAGTAAGCCAAGCCAGTTTGAATCGCC 
spacer length: 51 repeater length: 22

6318   246919 GTCCATTAAAACAAGGATGGAA ACTGAGTTCATCTTTTCCAGATCTTATAATATCTTCAATATGTTTGAATCGCC 
spacer length: 53 repeater length: 22

6319   246995 GTCCATTAAAACAAGGATGGAA ACAAACATTCATAATAAAACCTCTTCCAGCCATTCCTTGTTTGAATCGCC 
spacer length: 50 repeater length: 22

6320   247068 GTCCATTAAAACAAGGATGGAA ACAGCAAGAATTTCTTTTCTAAATTTTCAGCATTGAAGTGTTTGAATCGCC 
spacer length: 51 repeater length: 22

6321   247142 GTCCATTAAAACAAGGATGGAA ACAGCTCTTCTTTGAGCTTTTCTAATGTCAATTTTAGAGAGTTTGAATCGCC 
spacer length: 52 repeater length: 22

6322   247217 GTCCATTAAAACAAGGATGGAA ACTAAATCAAATTTATTGATGCTTCTATTATTGCCTTGTTTGAATCGCC 
spacer length: 49 repeater length: 22

6323   247289 GTCCATTAAAACAAGGATGGAA ACGTAAAGTTTCCAACGTTAGCATTAAATCAATTGGAGAAGTTTGAATCGCC 
spacer length: 52 repeater length: 22



6324   247364 GTCCATTAAAACAAGGATGGAA 
ACTTACTTTTGAGAACTTTTTTAATAACGAAATTAAAGATTATAGTTTGAATCGCC spacer length: 56 repeater 
length: 22

6325   247443 GTCCATTAAAACAAGGATGGAA 
ACTTACTTTTGAGAACTTTTTTAATAACGAAATTAAAGATTATAGTTTGAATCGCC spacer length: 56 repeater 
length: 22

6326   247522 GTCCATTAAAACAAGGATGGAA GGATGGAAACCTAACTATCACATCTATATTTATGAATTCATCAAGTTTGAATCGCC
6327   
6328   
6329   crispr 3
6330   531383 GTTTCCATCCTTGTTTTAATGGACTGGCGATTCAAAC AGGGTGAAACCAGTTGCTGGAATGTTCGACTATGACA 

spacer length: 37 repeater length: 37
6331   531458 GTTTCCATCCTTGTTTTAATGGACTGGCGATTCAAAC CTAAGCTCTCTTCTCTCTAACTTGAGAAATAAAG 

spacer length: 34 repeater length: 37
6332   531530 GTTTCCATCCTTGTTTTAATGGACTGGCGATTCAAAC GTGATAGAAACATCTTTTTTATGAATTGTTTGATTGT 

spacer length: 37 repeater length: 37
6333   531605 GTTTCCATCCTTGTTTTAATGGACTGGCGATTCAAAC CATTTTGGAGCCATAGGGATAATATGGAGCTTACA 

spacer length: 35 repeater length: 37
6334   531678 GTTTCCATCCTTGTTTTAATGGACTGGCGATTCAAAC ATGAAGATTGGCAAATGATTAGGCTATTATTCAAG 

spacer length: 35 repeater length: 37
6335   531751 GTTTCCATCCTTGTTTTAATGGACTGGCGATTCAAAC TGTTCCAAACACAGATGAGTGGTTAGATTGGGCTATC 

spacer length: 37 repeater length: 37
6336   531826 GTTTCCATCCTTGTTTTAATGGACTGGCGATTCAAAC GAAAATCTCTTAAAATACTTAATGAAAATGAAAATC 

spacer length: 36 repeater length: 37
6337   531900 GTTTCCATCCTTGTTTTAATGGACTGGCGATTCAAAC ACACAACAACTTTACGACTTCCTGAAGTGTTTAC 

spacer length: 34 repeater length: 37
6338   531972 GTTTCCATCCTTGTTTTAATGGACTGGCGATTCAAAC AGTGCAGATGAAATACAAACTAGAAGAAAACCATTGAAG 

spacer length: 39 repeater length: 37
6339   532049 GTTTCCATCCTTGTTTTAATGGACTGGCGATTCAAAC TTTTAGACAAACTAAAGAAATGGGGGCTAATAGAA 

spacer length: 35 repeater length: 37
6340   532122 GTTTCCATCCTTGTTTTAATGGACTGGCGATTCAAAC ATTTTATATCGAAACTCCTATAAAAAACTTTCTTT
6341   
6342   
6343   crispr 4
6344   604543 GTTTCCATCCTTGTTTTAATGGACTGGTGATTCAAAC TCAAGCCGTCCTCAATTTTTATTTTTTGATCAACAA 

spacer length: 36 repeater length: 37
6345   604617 GTTTCCATCCTTGTTTTAATGGACTGGTGATTCAAAC GATACTCAAGAGAACTATATCTTGAATATGAGAAA 

spacer length: 35 repeater length: 37
6346   604690 GTTTCCATCCTTGTTTTAATGGACTGGTGATTCAAAC TTCTGGTAAGTCTTCTAATTCATTAATTATCTTTT 

spacer length: 35 repeater length: 37
6347   604763 GTTTCCATCCTTGTTTTAATGGACTGGTGATTCAAAC CAGGGCTATTACAGTTCCTACAGCTCTATCTA spacer 

length: 32 repeater length: 37
6348   604833 GTTTCCATCCTTGTTTTAATGGACTGGTGATTCAAAC ATAAAGAGAAAACATGAAGAGATTAAAGAAACAAA 

spacer length: 35 repeater length: 37
6349   604906 GTTTCCATCCTTGTTTTAATGGACTGGTGATTCAAAC 

TGATACCCCTAAAAGAGTATTCCTAAGAAAAATAAGAAGA spacer length: 40 repeater length: 37
6350   604984 GTTTCCATCCTTGTTTTAATGGACTGGTGATTCAAAC TGAAAAGGCATTAATGAGTAGAATTATTCAATATA 

spacer length: 35 repeater length: 37
6351   605057 GTTTCCATCCTTGTTTTAATGGACTGGTGATTCAAAC AAATGAATGAAATAGAATTAAGTGGGGGCATAAAA 

spacer length: 35 repeater length: 37
6352   605130 GTTTCCATCCTTGTTTTAATGGACTGGTGATTCAAAC 

AATGTATAGAGGAAAATTTGGTGTTAGTGGGTCAATGACAGTGTTG spacer length: 46 repeater length: 37
6353   605214 GTTTCCATCCTTGTTTTAATGGACTGGTGATTCAAAC AATCCGGGGAGTATCGTCCAATATCCAGAACAGGA 

spacer length: 35 repeater length: 37
6354   605287 GTTTCCATCCTTGTTTTAATGGACTGGTGATTCAAAC GGAAAAAATAGAATGGTTAGAAAAAGAACAAGAAGAG 

spacer length: 37 repeater length: 37
6355   605362 GTTTCCATCCTTGTTTTAATGGACTGGTGATTCAAAC AAATGGTGATCCAATCACATACATAGATGAGTATAGC 

spacer length: 37 repeater length: 37
6356   605437 GTTTCCATCCTTGTTTTAATGGACTGGTGATTCAAAC TTATTATATGAAATAATAAGTGAAGTTGAAAAA 

spacer length: 33 repeater length: 37
6357   605508 GTTTCCATCCTTGTTTTAATGGACTGGTGATTCAAAC GTGTTTTGTGGAAAGTGACAAATGATTCAGAATAT 

spacer length: 35 repeater length: 37
6358   605581 GTTTCCATCCTTGTTTTAATGGACTGGTGATTCAAAC GACAGAGGGGAAGACTACTACGACATGTTGCCAAAA 

spacer length: 36 repeater length: 37
6359   605655 GTTTCCATCCTTGTTTTAATGGACTGGTGATTCAAAC GACAAAAAAGAAGTTTGAAGAGACAAGAGAAATTT 

spacer length: 35 repeater length: 37
6360   605728 GTTTCCATCCTTGTTTTAATGGACTGGTGATTCAAAC ATTTTATATCAAAACTCCTATAAAAAACTTTCTTT
6361   
6362   
6363   crispr 5
6364   767940 GTTTGAATCACCAGTCCATTAAAACAAGGATGGAAAC ATAAATAGATTAAAGGGGCTGGGATTGATTGATA 



spacer length: 34 repeater length: 37
6365   768012 GTTTGAATCACCAGTCCATTAAAACAAGGATGGAAAC GAAATAATTACCCATTACTTCCTTAAAAAAGCTTAA 

spacer length: 36 repeater length: 37
6366   768086 GTTTGAATCACCAGTCCATTAAAACAAGGATGGAAAC AGCTATGTTAGGGTATTTGTACTCCAGTAGTCTGAG 

spacer length: 36 repeater length: 37
6367   768160 GTTTGAATCACCAGTCCATTAAAACAAGGATGGAAAC AGGATCAGTATGTCTGGTCTATATAGTTCAAGAATTT 

spacer length: 37 repeater length: 37
6368   768235 GTTTGAATCACCAGTCCATTAAAACAAGGATGGAAAC GTGGGTTTGGAGTAACTACTCATTCATGATCACCT 

spacer length: 35 repeater length: 37
6369   768308 GTTTGAATCACCAGTCCATTAAAACAAGGATGGAAAC TTGTTTTTTGTATCTATTGATATGAATACTCCAGTTCCA 

spacer length: 39 repeater length: 37
6370   768385 GTTTGAATCACCAGTCCATTAAAACAAGGATGGAAAC AAAATCATAAAACTCTTTTTTCAATAAATTTCAAAGCTA
6371   
6372   
6373   GCA_000092465.1_ASM9246v1_genomic.fna(findCrispr):
6374   START       REPEAT                           

SPACER                                             
6375   crispr 1
6376   541480 CTTTCAATTTTTCTAAATTGTTTC AATAGAAGCGGTTAAGAAGGGCTATTATCACATGGATC spacer 

length: 38 repeater length: 24
6377   541543 CTTTCAATTTTTCTAAATTGTTTC GGTGTCTGTGTCTGGCTAGGAGTAGTTGTTTCTGATCCACTA spacer 

length: 42 repeater length: 24
6378   541610 CTTTCAATTTTTCTAAATTGTTTC ATATGTTTCCACTGCTATCAAGTGCTTTAACCCTTATTA spacer 

length: 39 repeater length: 24
6379   541674 CTTTCAATTTTTCTAAATTGTTTC TTTACTTGGAAGCCGTGTGGGACATAGAATCTAACCGTTT spacer 

length: 40 repeater length: 24
6380   541739 CTTTCAATTTTTCTAAATTGTTTC CAAACATTTTGAAAACACTTGATAATTCCCATAGGCTC spacer 

length: 38 repeater length: 24
6381   541802 CTTTCAATTTTTCTAAATTGTTTC TTTATTACTAGATACCAATTGTTAAACCTTGCCTCAAT spacer 

length: 38 repeater length: 24
6382   541865 CTTTCAATTTTTCTAAATTGTTTC GCTCCATATTTGGCTTGACAAAAAGCTAAAAACGTTGATAAC spacer 

length: 42 repeater length: 24
6383   541932 CTTTCAATTTTTCTAAATTGTTTC CTCGGTCTAGCTGCTGCAAACAATGAAAGCATAAGCCCCTCTTC spacer 

length: 44 repeater length: 24
6384   542001 CTTTCAATTTTTCTAAATTGTTTC GGGCAAGAGGGCAAGAGGGCAAAACAAACAATATATTGTTAT spacer 

length: 42 repeater length: 24
6385   542068 CTTTCAATTTTTCTAAATTGTTTC TATCCTTTTGTAACAGTTCATTAAGATATTGCCTCAGTAGCA
6386   
6387   
6388   crispr 2
6389   193950 CCTTCAATTCTTTCTGTGTTGTTAC 

AAGGGACTTGGATAACAGACTGGGAAAAAGATAAGATTTGGGACCTTCAATTCTTTTTGTGTTGTTACCTAATGAAATTGGTAGAC
TACAAACAATAAGCGATGTAA spacer length: 107 repeater length: 25

6390   194083 CCTTCAATTCTTTCTGTGTTGTTAC CACGGTTTATTCTTACCGGTAATTATGAGTGGAAAATAA spacer 
length: 39 repeater length: 25

6391   194148 CCTTCAATTCTTTCTGTGTTGTTAC TATCCTTTTGTAACAGTTCATTAAGATATTGCCTCAGTA
6392   
6393   
6394   crispr 3
6395   716213 GTAACAACACAAAAAGAATTGAAGG CTAACGTTTTCCTTATTGATCACTAAGAATATGGTATGTA spacer 

length: 40 repeater length: 25
6396   716279 GTAACAACACAAAAAGAATTGAAGG TTGAAAATCAGCATACGCTCTGGTCCTCTCGGTGCAAA spacer 

length: 38 repeater length: 25
6397   716343 GTAACAACACAAAAAGAATTGAAGG ACATTTAGCGATGTTGAATATGTATATATATGTGATGGCA spacer 

length: 40 repeater length: 25
6398   716409 GTAACAACACAAAAAGAATTGAAGG TTCACTTTTTCATTGTTTATTTTAATTTTTGTTTTTGTAT
6399   
6400   
6401   GCA_000144915.1_ASM14491v1_genomic.fna(findCrispr):
6402   START       REPEAT                           

SPACER                                             
6403   crispr 1
6404   2 TTTCAACACCATTCC TTGGTTTCCCATTGGTAAATGAGATTGTGGTTACGCATCCAGAGCATAA spacer length: 

49 repeater length: 15
6405   67 TTTCAACACCATTCC TTGGTTTCGCCGTTGAAGTAGTCCTCGTCGTCGTGCACCACCTCCTCCA spacer length: 

49 repeater length: 15
6406   132 TTTCAACACCATTCC TTGGTTTCTGATTGTAACTGGGGCGCTGACAGGGTACATGTAGGTG spacer length: 46 

repeater length: 15
6407   194 TTTCAACACCATTCC 

TTGGTTTCACGTGCCCTATGGAACGCTGAAGGTATACCTATCAAGGTCAAGTTTCAACGCCATTCCTTGGTTTCGCCAGAGTGTCA
ATTAACTCCCCCAACGTAAGCGGAGGGC spacer length: 114 repeater length: 15



6408   324 TTTCAACACCATTCC TTGGTTTCATCTCCTTCTTGTCCCTGCCCAGGTACGCAATTATG spacer length: 44 
repeater length: 15

6409   384 TTTCAACACCATTCC TTGGTTTCTTATGTCATACTCCTTTGCTGCCTCGTGGAGCTGTCCTGCTA spacer 
length: 50 repeater length: 15

6410   450 TTTCAACACCATTCC TTGGTTTCTAGAGGACTTTCTTAACAACGCCATTGATATCCTTGTAATCAG spacer 
length: 51 repeater length: 15

6411   517 TTTCAACACCATTCC TTGGTTTCTAGAGCATATAAAGGAGGAAGATATCGAGAAGTTCCT spacer length: 45 
repeater length: 15

6412   578 TTTCAACACCATTCC TTGGTTTCGCCAAGCACAAGCGACAACCCTAACCGCCCCCATGT spacer length: 44 
repeater length: 15

6413   638 TTTCAACACCATTCC TTGGTTTCCAAGAGAAGTTTTATTTGACGCAGTAGACAACAAGGAAAGAG spacer 
length: 50 repeater length: 15

6414   704 TTTCAACACCATTCC TTGGTTTCGCGTAGACCTGGAAGCGGTACTCTGCGTAGACAAGG spacer length: 44 
repeater length: 15

6415   764 TTTCAACACCATTCC TTGGTTTCACATTTTGTTTAGGCAGAGGACAGCAAATTTAACAGT spacer length: 45 
repeater length: 15

6416   825 TTTCAACACCATTCC TTGGTTTCTAAATAACTCTCTCGTTCTCGTCTACCTCATAACGGTCGTTCCTAA spacer 
length: 54 repeater length: 15

6417   895 TTTCAACACCATTCC TTGGTTTCCAAGTTTGTTCAGAAAATTGCCTTGAAAGATTCAAGCTATTTCT spacer 
length: 52 repeater length: 15

6418   963 TTTCAACACCATTCC GTTGAAACATGGCGTTCTGCGCAAGAATGCCGTGCTGTGGTATGTCATAGGA
6419   
6420   
6421   crispr 2
6422   19724 GAAACCAAGGAATGGTGTTGAAAC TCTCTAAATACAATCGGCTTCTGATCCTTGGTAAATG spacer length: 

37 repeater length: 24
6423   19786 GAAACCAAGGAATGGTGTTGAAAC CCTCATGTTCATTGGGATATAAATTGACAACTATCCACG spacer 

length: 39 repeater length: 24
6424   19850 GAAACCAAGGAATGGTGTTGAAAC GCTTCATGCCGATAAGGCCGGCTGACCTAAATTGGTTAAGA spacer 

length: 41 repeater length: 24
6425   19916 GAAACCAAGGAATGGTGTTGAAAC CATAGAAAGATAGTTTCAGGGGTTTAAATTTCCATAGGTTCA spacer 

length: 42 repeater length: 24
6426   19983 GAAACCAAGGAATGGTGTTGAAAC TGACGTTAGCGTGAACGGGGACAGGATAAGCATAACTATA spacer 

length: 40 repeater length: 24
6427   20048 GAAACCAAGGAATGGTGTTGAAAC ACTAGAACTTTATCCATGTCCACAAACCATGTTATGGC spacer length: 

38 repeater length: 24
6428   20111 GAAACCAAGGAATGGTGTTGAAAC CGAGAAACCAATTAACTTAGACGCATACAAAAAGATAATTAACGAGTCA 

spacer length: 49 repeater length: 24
6429   20185 GAAACCAAGGAATGGTGTTGAAAC TAAGTATCTTCAAAGCCCTTATAAAACTTGCTACCCTCTTGA spacer 

length: 42 repeater length: 24
6430   20252 GAAACCAAGGAATGGTGTTGAAAC ACGCAATCATAGCCTTTGATGTTATCGCCACAGCTAACT spacer 

length: 39 repeater length: 24
6431   20316 GAAACCAAGGAATGGTGTTGAAAC CCTCCACTGGCCTGTAGGTATAGTTTGCGAAGTGGTATG spacer 

length: 39 repeater length: 24
6432   20380 GAAACCAAGGAATGGTGTTGAAAC CAAAAGTCCGTGTGGTCTTCCCCCTCAAAATCGAAATATTG spacer 

length: 41 repeater length: 24
6433   20446 GAAACCAAGGAATGGTGTTGAAAC TCTGCACAGTGCACACTGAACCTGTTGGCCTTTCCGCC spacer length: 

38 repeater length: 24
6434   20509 GAAACCAAGGAATGGTGTTGAAAC 

TCTGAACAAACTTGCGGGTTTAACATTAACGAGAAATACGACAGTGAATAATAATA spacer length: 56 repeater 
length: 24

6435   20590 GAAACCAAGGAATGGTGTTGAAAC CTGCTATTATTTCGCTTGCATAATCTGTTGGCATACCCCTGTG spacer 
length: 43 repeater length: 24

6436   20658 GAAACCAAGGAATGGTGTTGAAAC ATCAGCGTAAGCTGTTCATACTTCCTCTGTGCAATTACAGT spacer 
length: 41 repeater length: 24

6437   20724 GAAACCAAGGAATGGTGTTGAAAC ACTTTCCACTCATATCTATTCTGAACGTCAACAATATAC spacer 
length: 39 repeater length: 24

6438   20788 GAAACCAAGGAATGGTGTTGAAAC AGGTTATACTGCCCCCAGCGGCTTCGGCCTCCCCAG spacer length: 
36 repeater length: 24

6439   20849 GAAACCAAGGAATGGTGTTGAAAC CCATAGGGGAAGCTCCACTTCTTTCACAAACTCTGC spacer length: 
36 repeater length: 24

6440   20910 GAAACCAAGGAATGGTGTTGAAAC GCAGCTTTGCCAGTTCTCCCTCAATAGTGTATTCATA spacer length: 
37 repeater length: 24

6441   20972 GAAACCAAGGAATGGTGTTGAAAC TTTATGATATTAACGGTAGGCGCCGTGAGGACTAT spacer length: 35 
repeater length: 24

6442   21032 GAAACCAAGGAATGGTGTTGAAAC CTTGCTATCACGTCCCTAACGTTCATGCCCCTGGTCT spacer length: 
37 repeater length: 24

6443   21094 GAAACCAAGGAATGGTGTTGAAAC TGGGGCCATTCTCTGCTATCTCATACACTTCTTTCATA spacer length: 
38 repeater length: 24

6444   21157 GAAACCAAGGAATGGTGTTGAAAC ACTTGACCTCGTAATGATATTCGTGGTCGGCATAGTGGGCT spacer 
length: 41 repeater length: 24



6445   21223 GAAACCAAGGAATGGTGTTGAAAC 
GCCTTTTCGGCGCTCACTTCCTCTTCCACTGTTGTGCCGCTGTAAAGGAGTCGTTTACGTCATACACCTTTGCAGTCAGAACTTCC
TCTTCCACTGTTGTGCCGC spacer length: 105 repeater length: 24

6446   21353 GAAACCAAGGAATGGTGTTGAAAC GTAGGGACCAGTAATGACCGTGCTTCAGGGAGGAATAGGAGGAAA spacer 
length: 45 repeater length: 24

6447   21423 GAAACCAAGGAATGGTGTTGAAAC AGTTCTTCAAACATCGCAAAAATAGCTGAGGAAAACG spacer length: 
37 repeater length: 24

6448   21485 GAAACCAAGGAATGGTGTTGAAAC TTTATATAAAACCTGGTGAACTACATGGCTACTCGTAAGCTTC spacer 
length: 43 repeater length: 24

6449   21553 GAAACCAAGGAATGGTGTTGAAAC ATCCTAATGACGTCCATTGGCACTCCAGGGACTTCCTCA spacer 
length: 39 repeater length: 24

6450   21617 GAAACCAAGGAATGGTGTTGAAAC TAGATATTTGGGCTCACGAAAATCTTTCTGTCATGAAGT spacer 
length: 39 repeater length: 24

6451   21681 GAAACCAAGGAATGGTGTTGAAAC TGCTGGATGCCGGTAGCGGGCCCCTTGGCACTTCTACGGTAGAAC spacer 
length: 45 repeater length: 24

6452   21751 GAAACCAAGGAATGGTGTTGAAAC ACTACGCCGTGGAGGCAATGTCCTTTGCTCTCGAG spacer length: 35 
repeater length: 24

6453   21811 GAAACCAAGGAATGGTGTTGAAAC GTCCTCACCAGGCCCACAAGTTCAATTGGTGTTTTAGCG spacer 
length: 39 repeater length: 24

6454   21875 GAAACCAAGGAATGGTGTTGAAAC ACTTCCTGCGCGCTCACGCTCTCTCGCCTCGCTTTTCTGT spacer 
length: 40 repeater length: 24

6455   21940 GAAACCAAGGAATGGTGTTGAAAC TCTTATTTCTTCGCCGCCCCAGGCCGCTACTATTTCCGC spacer 
length: 39 repeater length: 24

6456   22004 GAAACCAAGGAATGGTGTTGAAAC 
CAGGTGAAACAAAATATAATATGTCAATTGCGTTGTTTAGGAAACTAAGGAATGGTGTTGAAACATGCACCACAAGGTAGTATCCT
TCGTCGAGATACCTACT spacer length: 103 repeater length: 24

6457   22132 GAAACCAAGGAATGGTGTTGAAAC TCACTGTTTCCCTCGCACGGGTTGGGTAGATTCCAC spacer length: 
36 repeater length: 24

6458   22193 GAAACCAAGGAATGGTGTTGAAAC TGTGGCAAGCTTTCTCCTTTGCTTTATCTCGCTTATTGTCTTTG spacer 
length: 44 repeater length: 24

6459   22262 GAAACCAAGGAATGGTGTTGAAAC TCTCAATGAGGTGTTGCAGTAGCTTCACGTCATTCCGTGCGAAA
6460   
6461   
6462   crispr 3
6463   5774 GAAACCACGAGATGGTGTTGCAAC GAAGACCAACAGACTCAGGCTCTGAGTCAGGAAGCCTAA spacer length: 

39 repeater length: 24
6464   5838 GAAACCACGAGATGGTGTTGCAAC AACTCCGTTACGTCAATGTCTACCGTGATCATGATGTCAGCC spacer 

length: 42 repeater length: 24
6465   5905 GAAACCACGAGATGGTGTTGCAAC GGTTGAACGCTACTTGTGCTAGAAAGTCGTCATCGTTTTCA spacer 

length: 41 repeater length: 24
6466   5971 GAAACCACGAGATGGTGTTGCAAC TAGAACGTTAGCGGAATGACGCCAAGCTGGAATGCCGT spacer length: 

38 repeater length: 24
6467   6034 GAAACCACGAGATGGTGTTGCAAC TTGCCCTGGCGTGGACCTTAGAACCCTGGTGCCTTGA spacer length: 

37 repeater length: 24
6468   6096 GAAACCACGAGATGGTGTTGCAAC CTGGGGAGCATGCCTAGGGAGAAGGCGTTGGCTAAAATAACCCT spacer 

length: 44 repeater length: 24
6469   6165 GAAACCACGAGATGGTGTTGCAAC TGAGGCATGGCCTCAGGGTCAAGGCGAAAGAAAGAAATGAA spacer 

length: 41 repeater length: 24
6470   6231 GAAACCACGAGATGGTGTTGCAAC TAGTGAAGTCCTTCAGTTCGGCCAAAAAAGCGCCATCA spacer length: 

38 repeater length: 24
6471   6294 GAAACCACGAGATGGTGTTGCAAC GGCGTTCTGCGCAAGAATGCCGTGCTGTGGTATGTCAT
6472   
6473   
6474   crispr 4
6475   1415505 GAATCCGCTCAATGGAATTGAAAG AATACTATTAGTTATCACAGAGCGTTTATAAATTTT spacer length: 

36 repeater length: 24
6476   1415566 GAATCCGCTCAATGGAATTGAAAG CAGGGTAAATACGTCGGCCTTGCCATAGGTGCCATTCTCA spacer 

length: 40 repeater length: 24
6477   1415631 GAATCCGCTCAATGGAATTGAAAG CTATTTTAGTCCTCGGCATGGGCGGAAGCGGCAAGACTTAC spacer 

length: 41 repeater length: 24
6478   1415697 GAATCCGCTCAATGGAATTGAAAG CTCGCCCATGTTAGCCAGCGCAACCGCAGCGTCTGCTAGGTCGCG 

spacer length: 45 repeater length: 24
6479   1415767 GAATCCGCTCAATGGAATTGAAAG TTATTCAAGAAAAAGTCCCGGGCAAAGGCCCTTACGCTT spacer 

length: 39 repeater length: 24
6480   1415831 GAATCCGCTCAATGGAATTGAAAG GTTAGCCTTTATGTAGTCCTCTATAGCCTCCCGGACTAT spacer 

length: 39 repeater length: 24
6481   1415895 GAATCCGCTCAATGGAATTGAAAG CTCAATGAGGTGTTGCAGTAGCTTCACGTCATTCCGTGC
6482   
6483   
6484   crispr 5
6485   15743 GTTACAACACCATCTCGTGGTTTC GCGGATGTATCACCTAAAGCCGAAGTTTGTGATAAG spacer length: 



36 repeater length: 24
6486   15804 GTTACAACACCATCTCGTGGTTTC TGGATTACTTGCGGCAAACATACTTAGTTTCTACTCTT spacer length: 

38 repeater length: 24
6487   15867 GTTACAACACCATCTCGTGGTTTC CCGAGTATGTTCACGTCCTCTGCCTCAGAAAGGCCGAGCCTT spacer 

length: 42 repeater length: 24
6488   15934 GTTACAACACCATCTCGTGGTTTC GCAGGCTCTGGAAGGCCATACTGTCCCTACAGAACCCAGA spacer 

length: 40 repeater length: 24
6489   15999 GTTACAACACCATCTCGTGGTTTC TTTCTATCTGAGGCGTGAGAGCATGGGTGAGAGGGTTTCT spacer 

length: 40 repeater length: 24
6490   16064 GTTACAACACCATCTCGTGGTTTC GAAGTTTAAGCTATTCTTGCTAACACATATCAATCAACTCA spacer 

length: 41 repeater length: 24
6491   16130 GTTACAACACCATCTCGTGGTTTC AGTTTTTATGAAAAAATCCTTAAAGAACTTGGCCTTTCT spacer 

length: 39 repeater length: 24
6492   16194 GTTACAACACCATCTCGTGGTTTC GCGTTTATTCACGCGACCTGGGGCAGCGCAACAGTGGAAG spacer 

length: 40 repeater length: 24
6493   16259 GTTACAACACCATCTCGTGGTTTC GCGTCTTTCTTTATAATTGACCATTCATGAATTTTGTTT spacer 

length: 39 repeater length: 24
6494   16323 GTTACAACACCATCTCGTGGTTTC GTTGTATACGATAACTACGGGTTCTGGGTCCATCCAACCT spacer 

length: 40 repeater length: 24
6495   16388 GTTACAACACCATCTCGTGGTTTC TACAAACACGTTTGCCTGTTTGAAGAAGCTGGGCCTTATA spacer 

length: 40 repeater length: 24
6496   16453 GTTACAACACCATCTCGTGGTTTC GTCTCAGAATGAAAGCTCGGAGGGGACTCCCCAGACT spacer length: 

37 repeater length: 24
6497   16515 GTTACAACACCATCTCGTGGTTTC CGAGAGACGTGAGCGAGGTGAGGAATGTGGAGAGCGAGTTG spacer 

length: 41 repeater length: 24
6498   16581 GTTACAACACCATCTCGTGGTTTC ACGGGGAAAGAAACCATCACCGGAACGGTAGTAGGGGGGAATG spacer 

length: 43 repeater length: 24
6499   16649 GTTACAACACCATCTCGTGGTTTC GGCTGTTCAGTGCCTGCAGGAGCACCCAGAGTACTTG spacer length: 

37 repeater length: 24
6500   16711 GTTACAACACCATCTCGTGGTTTC GAGGTGCTAAAGAACGGGTTCACATCTGTCGTGGGCCACC spacer 

length: 40 repeater length: 24
6501   16776 GTTACAACACCATCTCGTGGTTTC AGGAAGTTCAGTTCGTTGAACTTCTACGACATAATCTTT spacer 

length: 39 repeater length: 24
6502   16840 GTTACAACACCATCTCGTGGTTTC TAGCCGTTCGGGATTGACGTGGAACGGCTGCGCTCTTATGG spacer 

length: 41 repeater length: 24
6503   16906 GTTACAACACCATCTCGTGGTTTC ATTACATCTCAAGATCAGGGCTAACATGGAGCGGTT spacer length: 

36 repeater length: 24
6504   16967 GTTACAACACCATCTCGTGGTTTC TATTCATTATGGACAAAGCGGTTCAATGTTTACAACAACACC spacer 

length: 42 repeater length: 24
6505   17034 GTTACAACACCATCTCGTGGTTTC TCGTATGGGTCTTTTTTGGGCTCTACGCATGTTTGGAA spacer length: 

38 repeater length: 24
6506   17097 GTTACAACACCATCTCGTGGTTTC TCAGCGCTACAAACATGTCCTTCCCAGCTGGCTACATA spacer length: 

38 repeater length: 24
6507   17160 GTTACAACACCATCTCGTGGTTTC TAGCTCTTTTTCTTCGCCTTGCCCCATGGCCCCATGGC spacer length: 

38 repeater length: 24
6508   17223 GTTACAACACCATCTCGTGGTTTC TATCAGGAGGTTGCCATCAGCATTTGTTCTGGCTGGGGCTA spacer 

length: 41 repeater length: 24
6509   17289 GTTACAACACCATCTCGTGGTTTC GAATCCGTCCAAGGTGGGAGCTCAACGACAGGAATCCATCC
6510   
6511   
6512   GCA_000145985.1_ASM14598v1_genomic.fna(findCrispr):
6513   START       REPEAT                           

SPACER                                             
6514   crispr 1
6515   536391 TCAATTCC ATATATTGGATTCATAGAGGTATATACGGGAAGATCCTTGTTTACGATATGTACTACAACT spacer 

length: 61 repeater length: 8
6516   536461 TCAATTCC ATATATTGGATTCTGAGCTTATAAAAAGAATTGTTACCGACATAGAGAGACATACTGACT spacer 

length: 60 repeater length: 8
6517   536530 TCAATTCC ATATATTGGATTCGGGAATATATGAACACAGCGGTATACCAATTTATGTGATTGATACACT spacer 

length: 61 repeater length: 8
6518   536600 TCAATTCC ATATATTGGATTCCTTAAGGAGAATGGCTTTGATCCAACAAGAACAATTGTATTCTACAACT 

spacer length: 62 repeater length: 8
6519   536671 TCAATTCC ATATATTGGATTCCACTAGGTTGGCGATTGCAGGCTCAATGATTGGAGAAATACGGGCT spacer 

length: 59 repeater length: 8
6520   536739 TCAATTCC ATATATTGGATTCAGCTAATCGAGGAAAAAGATTATGACGCAATGGCATTCATAAACT spacer 

length: 58 repeater length: 8
6521   536806 TCAATTCC ATATATTGGATTCAATGTTCTCGTTCTTTGGGAACTGGGGCGATCCAGATAAATACAATCT spacer 

length: 61 repeater length: 8
6522   536876 TCAATTCC AAAAGGGAGTAGAAAGATGAATACATATGATACATATCCCCTTGTGCCATTCAAGAATCTT
6523   
6524   



6525   crispr 2
6526   546661 TCCTATAAA TGGAATTGAAAGCTCTGGAATCTCATCGCTTACATTCATAGTTAGACCTGGCAAGCAGTGA 

spacer length: 61 repeater length: 9
6527   546732 TCCTATAAA TGGAATTGAAAGTACAGACCTATAACATTGAGCAAGTATCCAGAACAGTATGAAAGGAAGA 

spacer length: 61 repeater length: 9
6528   546803 TCCTATAAA TGGAATTGAAAGTTACCCGTGAGCGGATCCATCTTCGAATATGTTATGAGTCCTGTAAGA spacer 

length: 60 repeater length: 9
6529   546873 TCCTATAAA TGGAATTGAAAGATCGTATCACGGATCTTGGCAAAGACGTCAATATCAGAAATTGAGGA spacer 

length: 59 repeater length: 9
6530   546942 TCCTATAAA TGGAATTGAAAGATAGAGAAGATATGCAGCCAGACTAGACCTGATAAACACTCTACAGTTAAGA 

spacer length: 64 repeater length: 9
6531   547016 TCCTATAAA TGGAATTGAAAGGTAGACGTAGCAACACGCGGCCACAGACCGCCATCCACCTTCAAGA spacer 

length: 58 repeater length: 9
6532   547084 TCCTATAAA TGGAATTGAAAGTGTGGAGAAAACTTGGAAATGATTTTGATCAAACACAGAAATGGAATCTGA 

spacer length: 63 repeater length: 9
6533   547157 TCCTATAAA TGGAATTGAAAGCACTGAGTTCTCATTAGTTTTTTCTTTTAAGGTGTGTCCACCTAGA spacer 

length: 58 repeater length: 9
6534   547225 TCCTATAAA AAAGGGAGTAGAAAGTGGCGATTCTAATCATCGCACTTCTCTGTCTTGGTTTAGAGGT
6535   
6536   
6537   crispr 3
6538   869202 GAAACTCCCAAAAGGGAGTAGAAA GATCTACATCACATTATCAGAGCTTCCATCCTATCTCTCAGAAT spacer 

length: 44 repeater length: 24
6539   869271 GAAACTCCCAAAAGGGAGTAGAAA GGTCACTATAATGATATTGAACAAAGACGAGTCTATAACATATT spacer 

length: 44 repeater length: 24
6540   869340 GAAACTCCCAAAAGGGAGTAGAAA GTCTAGACATAGGATATTTAATGATGGAGATAGAGGAGATCAAGA spacer 

length: 45 repeater length: 24
6541   869410 GAAACTCCCAAAAGGGAGTAGAAA GCGGAGTCTATTCTGTCGCAGACCTCCTTGTAGACACATTTGTTG spacer 

length: 45 repeater length: 24
6542   869480 GAAACTCCCAAAAGGGAGTAGAAA GATCTACACCACCTCTTTTTCCTGAACATGATTCTATAATATAGCTTTCT 

spacer length: 50 repeater length: 24
6543   869555 GAAACTCCCAAAAGGGAGTAGAAA GACTAGCACCATCTACGTCATTGGTTATCCGTTCCAGTTGCTA spacer 

length: 43 repeater length: 24
6544   869623 GAAACTCCCAAAAGGGAGTAGAAA GGCCCAGCCACCGCCGCCCATGGGTTAAAGCATGATAGA spacer 

length: 39 repeater length: 24
6545   869687 GAAACTCCCAAAAGGGAGTAGAAA GCAAGATGTTAGAAGAAAGTATGAGGCGATGAGAAGGGAAGCGCTTA 

spacer length: 47 repeater length: 24
6546   869759 GAAACTCCCAAAAGGGAGTAGAAA GTTGCATAGTGGAGTATTATCCTTACAACATCTGTTGATGCTATTGGGTCCT 

spacer length: 52 repeater length: 24
6547   869836 GAAACTCCCAAAAGGGAGTAGAAA GGTGTTTTCGCAGAGGAACATTAGGTGTGAAAGCAGTTTTATTAGGTATG 

spacer length: 50 repeater length: 24
6548   869911 GAAACTCCCAAAAGGGAGTAGAAA GGTTAACATCTCTATACTCATTAACACATATCTTAACATTCTCA spacer 

length: 44 repeater length: 24
6549   869980 GAAACTCCCAAAAGGGAGTAGAAA GATGTGCTCAGCTTCAGGTAGTGTCTGCTCAACACTTCCTGTGGAA 

spacer length: 46 repeater length: 24
6550   870051 GAAACTCCCAAAAGGGAGTAGAAA GATTAGAAATGCTACTCTTTTCCCTGTCTCCGAGTCCTCCCAACTCA 

spacer length: 47 repeater length: 24
6551   870123 GAAACTCCCAAAAGGGAGTAGAAA 

GGTAGGCGGTGGCGGTGGCTGTGCTGGCTTTACATATGTTATAGTTGTATTTG spacer length: 53 repeater 
length: 24

6552   870201 GAAACTCCCAAAAGGGAGTAGAAA GTCTATGTTAGCTTCTATGTCGGAGTATATAACAATTCCTAAAGAAT 
spacer length: 47 repeater length: 24

6553   870273 GAAACTCCCAAAAGGGAGTAGAAA GAGCCACGAATATATCCACGCAGCCAAGCTACACCAACTAGCCCTA 
spacer length: 46 repeater length: 24

6554   870344 GAAACTCCCAAAAGGGAGTAGAAA GATTTGATATAGATGTAGATGCACCTGCATGGATATATCTATTGCC 
spacer length: 46 repeater length: 24

6555   870415 GAAACTCCCAAAAGGGAGTAGAAA 
GAACGACAAACCAAATCCGTCATAGTCGTCGAACCATCCGTACCATAGTGTGT spacer length: 53 repeater 
length: 24

6556   870493 GAAACTCCCAAAAGGGAGTAGAAA GTATCAGATATAGACGCAATGGACTTGACAGAGCTATCACTGAGA spacer 
length: 45 repeater length: 24

6557   870563 GAAACTCCCAAAAGGGAGTAGAAA GATATAATATATATAGTCCAGAGACAGCAGAACACTACTCATC spacer 
length: 43 repeater length: 24

6558   870631 GAAACTCCCAAAAGGGAGTAGAAA GATAGGAGAATCATGGTGTAACAACATTGTTAGATGCTCCTATGATACTG 
spacer length: 50 repeater length: 24

6559   870706 GAAACTCCCAAAAGGGAGTAGAAA GCTAGACTCATACACCAAAAGAATATACGCCTGCTCAACAGACTATGCACT 
spacer length: 51 repeater length: 24

6560   870782 GAAACTCCCAAAAGGGAGTAGAAA GATGAATACATATGATACATATCCCCTTGTGCCATTCAAGAATCTTATA 
spacer length: 49 repeater length: 24

6561   870856 GAAACTCCCAAAAGGGAGTAGAAA TGAATACATATGATACATATCCCCTTGTGCCATTCAAGAATCTTATATG
6562   



6563   
6564   crispr 4
6565   566965 GAATCCTATATATGGAATTGAAAG CAGAGACAAAGCATGTTGATGTTACTGAGGAGATTAGGAAGAG spacer 

length: 43 repeater length: 24
6566   567033 GAATCCTATATATGGAATTGAAAG CATTAACTCTTCTGCCTCTATAGCTTCTTCCTCAACGCCTGT spacer 

length: 42 repeater length: 24
6567   567100 GAATCCTATATATGGAATTGAAAG TAACATGTCATTTAGTAGATCCACCAATGAGACCTGACCAGAGAGATA 

spacer length: 48 repeater length: 24
6568   567173 GAATCCTATATATGGAATTGAAAG TGTGCTATACCAGCACCTATCCTCTTAAGTTCACCCAATGTTA spacer 

length: 43 repeater length: 24
6569   567241 GAATCCTATATATGGAATTGAAAG TAAATGCCAACGCTTCATACATGTTTGACATTGTAGTTGA spacer 

length: 40 repeater length: 24
6570   567306 GAATCCTATATATGGAATTGAAAG GTTCAGCAGAATCATGAAGTTCAGCAGAAAGCTGTCTG spacer 

length: 38 repeater length: 24
6571   567369 GAATCCTATATATGGAATTGAAAG TCTATCCCCTGATAATATCTAGCACAGACTTTGCCAAGACCTTGA spacer 

length: 45 repeater length: 24
6572   567439 GAATCCTATATATGGAATTGAAAG TTAGAACTATAGTATCTCACATCTCTCGACATACACCTTCCTCCTC 

spacer length: 46 repeater length: 24
6573   567510 GAATCCTATATATGGAATTGAAAG TGCTCAGAACCCTTGACAGCACAGCGTCTTCTAGGCTGGGC spacer 

length: 41 repeater length: 24
6574   567576 GAATCCTATATATGGAATTGAAAG GATATATCTTAGAACTCTATCCTTAGCCCAATCATATATGACA spacer 

length: 43 repeater length: 24
6575   567644 GAATCCTATATATGGAATTGAAAG GGCGATTCTAATCATCGCACTTCTCTGTCTTGGTTTAGAGGTT
6576   
6577   
6578   crispr 5
6579   856541 CTTTCTACTCCCTTTTGGGAGTTTC 

TTAACAAGCAGCTATGGATCAGCTGTCATAGTCGGCGTCGCGGACGTCTTTCTACTCCCTTTTGAGAGTTTCTTAACTGTATCAAA
TCCGCAGTTCTGGTTCAGAGCAACGGACAAAT spacer length: 118 repeater length: 25

6580   856685 CTTTCTACTCCCTTTTGGGAGTTTC TGTTGTAACACTTTATTTATAGACTCGAGATCTAGTCTATACGCAATCGAG 
spacer length: 51 repeater length: 25

6581   856762 CTTTCTACTCCCTTTTGGGAGTTTC GTTCTACATAGATAGTAGCGGGAATACGGTTTACGTAACTGCGTA 
spacer length: 45 repeater length: 25

6582   856833 CTTTCTACTCCCTTTTGGGAGTTTC 
AGATATATGGACAGGTGCTACAGGCTATAGCATCCATCAGAGCTTTCTACTCCCTTTTTGGAGTTTCAGGATATAGCCTATAGCAA
ATATAAACACTCCAAAGAGACACAGAAA spacer length: 114 repeater length: 25

6583   856973 CTTTCTACTCCCTTTTGGGAGTTTC CAGATATGTGTCAGGCTTCCCCGTGCAATAAGGAAATATTTGGAGCAG 
spacer length: 48 repeater length: 25

6584   857047 CTTTCTACTCCCTTTTGGGAGTTTC 
CTACTGCTTTGGGTACATATGTCTCTGGCTCTAGCCCTAGGAAGTTGTAGTATG spacer length: 54 repeater 
length: 25

6585   857127 CTTTCTACTCCCTTTTGGGAGTTTC ATTTTTTGAGGTGGGAAGATGGGAAGAGACTATGTATACCTTGGAAAA 
spacer length: 48 repeater length: 25

6586   857201 CTTTCTACTCCCTTTTGGGAGTTTC TCTCCTCATGCCGAGCTTTACAAGTAATGAGTATGTAACTATGTCTA 
spacer length: 47 repeater length: 25

6587   857274 CTTTCTACTCCCTTTTGGGAGTTTC ACGTATGATTCCTCGATCTTATCCTTCTGGCAGAGTAGCGTTCCA 
spacer length: 45 repeater length: 25

6588   857345 CTTTCTACTCCCTTTTGGGAGTTTC GTGGTAGAGTTATCGAGGTGGGTAGGCCAGATGTTGACGTTCACGAAG 
spacer length: 48 repeater length: 25

6589   857419 CTTTCTACTCCCTTTTGGGAGTTTC TCATTTACAAATCCGTATTGGTCGTTAGGAGAGCTCTCAAAGATA 
spacer length: 45 repeater length: 25

6590   857490 CTTTCTACTCCCTTTTGGGAGTTTC ATCAAGCAACAATAAGAGCTTGATCATCATAGCTATTGTACTTAGACC 
spacer length: 48 repeater length: 25

6591   857564 CTTTCTACTCCCTTTTGGGAGTTTC AATTGCCTTTGCAGGTTATTTCCTTGGGGCTTACAGAGACTA spacer 
length: 42 repeater length: 25

6592   857632 CTTTCTACTCCCTTTTGGGAGTTTC TTGGCTTGTGATCTGCGGACTTTGCGATTAACTATCTTGATTAA spacer 
length: 44 repeater length: 25

6593   857702 CTTTCTACTCCCTTTTGGGAGTTTC TGCTGGACATGGATAACCTCAATGGGCTGTCTTCCGATCATGA spacer 
length: 43 repeater length: 25

6594   857771 CTTTCTACTCCCTTTTGGGAGTTTC 
AGGGATACTAACATCTCTATTGCCATTGATATTAACAATAGTTGTCATCATG spacer length: 52 repeater 
length: 25

6595   857849 CTTTCTACTCCCTTTTGGGAGTTTC TATATAAGACGTATTCGCAGATAATAGATCTATTCGCTGTAAG spacer 
length: 43 repeater length: 25

6596   857918 CTTTCTACTCCCTTTTGGGAGTTTC AATAGACATTCGTCAATAGCTGTGCCCTGATTGTTGCAACAACAA 
spacer length: 45 repeater length: 25

6597   857989 CTTTCTACTCCCTTTTGGGAGTTTC AGGCGTGCTATCATGATTGGCTCTGTCGCTGCGATCCTGACTGT spacer 
length: 44 repeater length: 25

6598   858059 CTTTCTACTCCCTTTTGGGAGTTTC GTGTGGAGAAAACTTGGAAATGATTTTGATCAAACACAGAAATG
6599   
6600   



6601   crispr 6
6602   1494345 GAATCCAATAAATGGAATTGAAAGA 

TCTTCCGTTATAACAAGGTATTCCGCAAGTGTAGCTAGTTGTGGAATCCAATAAATGGAATTGAAAGTACTTGGGATGATAGGTCT
TGGTGTAGCTACATGGATATTTGTT spacer length: 111 repeater length: 25

6603   1494482 GAATCCAATAAATGGAATTGAAAGA GGTATGTTATCAGGTAGTAGGTCTGGGCTGGGATAATTACGTGGGG 
spacer length: 46 repeater length: 25

6604   1494554 GAATCCAATAAATGGAATTGAAAGA 
GCCATATCCCAACCTATTATTGCAAAATTATATTTATTTAGGAATCCAATAAATGGAATTGAAAGTTCTTAACAATGTCCTCGACT
ATATGTATCTGGAGAGCGTTTGGT spacer length: 110 repeater length: 25

6605   1494690 GAATCCAATAAATGGAATTGAAAGA 
TTTCCAGATCGGAAGTTGTTATCATTTATCCACACACTATACTTTATGGAATCCAATAAATGGAATTGAAAGGTATATCCTTAGCT
GCTTAAGTTTCTCTTCAAGCATCTTCTCATCTA spacer length: 119 repeater length: 25

6606   1494835 GAATCCAATAAATGGAATTGAAAGA 
CTGAGTTCTCATTAGTTTTTTCTTTTAAGGTGTGTCCACCTAGAATCCTATAAATGGAATTGAAAGCTGAGGGGCTGGCCTCTGTG
ATTCTGAGAGCCATTTGACAACTAGGAATCCTA

6607   
6608   
6609   GCA_000147875.1_ASM14787v1_genomic.fna(findCrispr):
6610   START       REPEAT                           

SPACER                                             
6611   crispr 1
6612   51388 GTCGGTGTCGCTGTCGTGGG TGTTGGAGTTGCAGTGGTTGG spacer length: 21 repeater length: 20
6613   51430 GTCGGTGTCGCTGTCGTGGG TGTTGGAGTTGCAGTGGTTGG spacer length: 21 repeater length: 20
6614   51472 GTCGGTGTCGCTGTCGTGGG AGTTGGAGTTGCAGTGGTTGG spacer length: 21 repeater length: 20
6615   51514 GTCGGTGTCGCTGTCGTGGG AGTTGGAGTTGCAGTGGTTGG spacer length: 21 repeater length: 20
6616   51556 GTCGGTGTCGCTGTCGTGGG GGTCTTCGGGTAGCCCAGAGT
6617   
6618   
6619   crispr 2
6620   33479 CATATGGTTATGAGAATACCGGGTCT 

CCGGGTAGCCCGGAGTGGACTGCGAAATCTTCTTGGAATACCCTTGATATAGGTTCTGCTTCAAAACCAGCTTTTGCCGATCTTGA
CGGTGACGGTGATTATGACCTTATGATTGGAATATCTACAGGATTC spacer length: 132 repeater length: 26

6621   33638 CATATGGTTATGAGAATACCGGGTCT 
CCGGGTAGCCCGGAGTGGACTGCAAAATCAGAATGGGATAGCCCTGATGATATAGGTTCTACTTCAAACCCAACCTTGACCGATCT
TGACGGTGATGGCGACTATGACCTTATGATCGGTGAATCTCAAGGCGTT spacer length: 135 repeater 
length: 26

6622   33800 CATATGGTTATGAGAATACCGGGTCT 
GGTAGCCCAGAGTGGACTGCGAAATCCGAATGGGATAGCCCTGATGTAGGCAATTCTGCAGCACCGGCATTGGCCGATCTTGATGG
TGATGGTGACTATGACCTTATGATCGGTGCAAGTGATGGAATCACATAT

6623   
6624   
6625   GCA_000148385.1_ASM14838v1_genomic.fna(findCrispr):
6626   START       REPEAT                           

SPACER                                             
6627   crispr 1
6628   1084987 GAAGAT TTCAATAGAATATTGAAAGATGTTGAGTGCACCTAACTCCCTGAGTAATTTAATCGCCTCGCTTGTATT 

spacer length: 69 repeater length: 6
6629   1085063 GAAGAT TTCAATAGAATATTGAAAGTTCATTATCGAAATGCCATAATCTTCCGAATCCTGCTATTTGAG 

spacer length: 63 repeater length: 6
6630   1085133 GAAGAT TTCAATAGAATATTGAAAGATTATCATTGATATTAGGTTTCCGTCTCTTTCGATGCTCTCGATTTCGT 

spacer length: 68 repeater length: 6
6631   1085208 GAAGAT TTCAATAGAATATTGAAAGTAATGAGACGTGAACCTGTTTGGGGGGATAATGATGGAGT spacer 

length: 59 repeater length: 6
6632   1085274 GAAGAT TTCAATAGAATATTGAAAGCCGTTGCAAAACCTTCCTCCAGTGTTATGAACCGCGAAACACC spacer 

length: 62 repeater length: 6
6633   1085343 GAAGAT TCAATAGAATATTGAAAGCCGTTGCAAAACCTTCCTCCAGTGTTATGAACCGCGAAACACCA
6634   
6635   
6636   crispr 2
6637   135395 TTCAATATT 

CTATTGAAATCTTCGCTACATAACCGTATGGGTGTGGGACTCTATGGCGGAAATGTACCTTTCAATATTCTATATGAAATCTTCTC
CCTGATTGAGGTGAGGTATGAGTCAATGCCTGGCGATATAATAC spacer length: 130 repeater length: 9

6638   135535 TTCAATATT CTATTGAAATCTTCCGTTCCATATCATTGCCCTTTTCAACTTTGGCATCATGAGGATC spacer 
length: 58 repeater length: 9

6639   135603 TTCAATATT CTATTGAAATCTTCTGAGGATGGACTACAAATCAGGCTGTTCAAGGGAAGGAAGTAC spacer 
length: 57 repeater length: 9

6640   135670 TTCAATATT CTATTGAAATCTTCCAAATTGTGTGCTATAAAGTCGGGGAAGATGCATTTAATGGAGACC spacer 
length: 60 repeater length: 9

6641   135740 TTCAATATT CTATTGAAATCTTCACAAGGATATAGAATAGTAAGGGCGAGTGAGGCATTATTACAAAGGGC 
spacer length: 62 repeater length: 9

6642   135812 TTCAATATT CTATTGAAATCTTCTGCGGAGATGAACGATGCAGGTGTGTGGCAGAAACGCTCAAGC spacer 



length: 57 repeater length: 9
6643   135879 TTCAATATT CTATTGAAATCTTCGTGACTGGAGGCTTGCCTCGAGTGTTGGCTTGAGGGTTATCACC spacer 

length: 58 repeater length: 9
6644   135947 TTCAATATT CTATTGAAATCTTCCCGGGGACGTACAACGGCACGGTCATGGTCGCCGGCTACCAAGCC spacer 

length: 59 repeater length: 9
6645   136016 TTCAATATT TTGAAATCTTCCAGGGAAAGCATTGCTAATGTTTTTATCAGCGCATAATGGCATCGTCT
6646   
6647   
6648   crispr 3
6649   1601283 CCTTCTATTCTCTTTAGAGATTA TCTCTCGTACTCACACACATACTCGATCCTGGCACTCATGAATTCCT 

spacer length: 47 repeater length: 23
6650   1601354 CCTTCTATTCTCTTTAGAGATTA TCCTCACCACATTGAGGTCCCTGGCTCATTCATCGACATACCAAACAAC 

spacer length: 49 repeater length: 23
6651   1601427 CCTTCTATTCTCTTTAGAGATTA TCCGTTCCGTTGTATATCCACACGTTGTAAACCGAGTTGTACGTGA 

spacer length: 46 repeater length: 23
6652   1601497 CCTTCTATTCTCTTTAGAGATTA TCTTGGAGTCATTTGTTTTGCCCGTACTGTCAACAGCTACACCGTTAG 

spacer length: 48 repeater length: 23
6653   1601569 CCTTCTATTCTCTTTAGAGATTA TCCTGAATACGTAGGTGCCTGGTGCCGTGAACTGAAGCCACTCGAAATA 

spacer length: 49 repeater length: 23
6654   1601642 CCTTCTATTCTCTTTAGAGATTA CCAGCCTAGGCCTGTCTTGCCGCCGCCGACCGCGGTCGAGATAGTG 

spacer length: 46 repeater length: 23
6655   1601712 CCTTCTATTCTCTTTAGAGATTA 

TCGCCGGCCCAGACTCATGTTACTGCAAACTCGAGGGGATTGGGTGCACGCAGA spacer length: 54 repeater 
length: 23

6656   1601790 CCTTCTATTCTCTTTAGAGATTA TCAAAAACTTATAAATCAGTCCTGAGCAAAAACAATGTATGAAAGAA 
spacer length: 47 repeater length: 23

6657   1601861 CCTTCTATTCTCTTTAGAGATTA TCATTCCTAATCACCTACACCTCAAATTCGCAGGTAATGGAATAACTTC 
spacer length: 49 repeater length: 23

6658   1601934 CCTTCTATTCTCTTTAGAGATTA TCTCGTTAAAAGATACGGGGCAGGAAATAATGACATTTGAAGAGGGATT 
spacer length: 49 repeater length: 23

6659   1602007 CCTTCTATTCTCTTTAGAGATTA TCGTGTCTAAAAATGACGATGCATGTGAGTGGTTTAAGGCGTGGTTGAC 
spacer length: 49 repeater length: 23

6660   1602080 CCTTCTATTCTCTTTAGAGATTA TCTCAGTAGTCATTATGATGTACTGCCAGACGGCCATTCCCCTATTG 
spacer length: 47 repeater length: 23

6661   1602151 CCTTCTATTCTCTTTAGAGATTA TCTACTGTGAATGCGTTGAATGTCAACACAGCTACTTACCAGCAA spacer 
length: 45 repeater length: 23

6662   1602220 CCTTCTATTCTCTTTAGAGATTA TCAATACAATAATAAGAGTCCCTGCGGACCCTAACGGTAAGCCGACA 
spacer length: 47 repeater length: 23

6663   1602291 CCTTCTATTCTCTTTAGAGATTA TCAAAGATGGTGCCAGTATTGCCAGGCAATGAAATTCATGATGGTT 
spacer length: 46 repeater length: 23

6664   1602361 CCTTCTATTCTCTTTAGAGATTA TCTAAAGCAGTCTATCAAGCATTCCGTGATTTCCTTAAGGAAA spacer 
length: 43 repeater length: 23

6665   1602428 CCTTCTATTCTCTTTAGAGATTA TCTCTCTTATAGTAGGGTAGTTAGGTAGGGTAGGGTTGTGTGTGTGGGG 
spacer length: 49 repeater length: 23

6666   1602501 CCTTCTATTCTCTTTAGAGATTA TCTCGGTGGTGTTGAACCGTGTGGTGCGAAGTTAATTGAGGTTAGTC 
spacer length: 47 repeater length: 23

6667   1602572 CCTTCTATTCTCTTTAGAGATTA TCTCAACGGTATCGTGGAATTCAAGGTGTTCGGTAATCACCTC spacer 
length: 43 repeater length: 23

6668   1602639 CCTTCTATTCTCTTTAGAGATTA TCATAAATCACCGTACTCAATGCATGAAACGACCTTGATGAAACCCATCAC 
spacer length: 51 repeater length: 23

6669   1602714 CCTTCTATTCTCTTTAGAGATTA CCGTTGCAAAACCTTCCTCCAGTGTTATGAACCGCGAAACACCAGAAGATT
6670   
6671   
6672   crispr 4
6673   1610754 GATATTCTCTAAAGAGAATAGAAGG GTGCTGTTGATGATCCATGTGTAGCCCTGCCCACTTGATGTGAT 

spacer length: 44 repeater length: 25
6674   1610824 GATATTCTCTAAAGAGAATAGAAGG AGTTCCCCGTATAACCTAGCCAGGTCCTGGCGTTTATGACG spacer 

length: 41 repeater length: 25
6675   1610891 GATATTCTCTAAAGAGAATAGAAGG ACTGCTAGTTTCCGCACAATGCCTAACACATACTACTACATCAAT 

spacer length: 45 repeater length: 25
6676   1610962 GATATTCTCTAAAGAGAATAGAAGG ATAAGTACTTTCCCAACCCAGGTGGTGTGTACTCTATCC spacer 

length: 39 repeater length: 25
6677   1611027 GATATTCTCTAAAGAGAATAGAAGG TTGAGCCAGGCGATTGGGCTTGGGTACATGAATGGGACATTGGG 

spacer length: 44 repeater length: 25
6678   1611097 GATATTCTCTAAAGAGAATAGAAGG CTGGCTTCTGTGTGGTTGCCACGTCCTTTGGTATGCCGATTG spacer 

length: 42 repeater length: 25
6679   1611165 GATATTCTCTAAAGAGAATAGAAGG GTGATTTAGCACCATTGTGTCCATTCAGAAAATTCCTAAGTAAGTA 

spacer length: 46 repeater length: 25
6680   1611237 GATATTCTCTAAAGAGAATAGAAGG CAGGATAGACAAGGGATTATTCGATGAACTTGACAAGGAAGCCATAA 

spacer length: 47 repeater length: 25
6681   1611310 GATATTCTCTAAAGAGAATAGAAGG GCAGGGAGTATTTACATTGCGGACTTAGATGCTGACTTCAA spacer 



length: 41 repeater length: 25
6682   1611377 GATATTCTCTAAAGAGAATAGAAGG ATCGATTCCCGTGAACACCAGGACGGCGTTAATGGCGAGTATG spacer 

length: 43 repeater length: 25
6683   1611446 GATATTCTCTAAAGAGAATAGAAGG ACATAATCTATATAGATCGTCCGAGAAAACATTTTCAAACTC spacer 

length: 42 repeater length: 25
6684   1611514 GATATTCTCTAAAGAGAATAGAAGG 

TGTTGACTCCCTTGAACCCTGGGATTGGACTCTGACATACTTGTATTAGAGCATTT spacer length: 56 repeater 
length: 25

6685   1611596 GATATTCTCTAAAGAGAATAGAAGG GTAGATTATTGCGTCATTACTGCTGAACCCAGTGCCTGGGTTGAAA 
spacer length: 46 repeater length: 25

6686   1611668 GATATTCTCTAAAGAGAATAGAAGG TGCTAAGCTCAGTACCTGTTTCCACAGTGGGTCGTAGACGAATAGGTT 
spacer length: 48 repeater length: 25

6687   1611742 GATATTCTCTAAAGAGAATAGAAGG TCGACGCGACCTTCTCATAATCCGTCTGAGTCCTCGGTAGCGTCATGGG 
spacer length: 49 repeater length: 25

6688   1611817 GATATTCTCTAAAGAGAATAGAAGG TGCTTGATAACTCCCTTACCTTGATTTCAACATTTTTCCC spacer 
length: 40 repeater length: 25

6689   1611883 GATATTCTCTAAAGAGAATAGAAGG GATGAAGATGGGGAACATTGAACTTTGGCAGGTTGTGGATTA spacer 
length: 42 repeater length: 25

6690   1611951 GATATTCTCTAAAGAGAATAGAAGG CGAATTAACAATGAACCTAATCCAGGAAGCCGTCTCCTCTAGGAGAG 
spacer length: 47 repeater length: 25

6691   1612024 GATATTCTCTAAAGAGAATAGAAGG GTGGGTTGTGTCGCCTGGATTGTTGACTCCAATTGACTCACGCTA 
spacer length: 45 repeater length: 25

6692   1612095 GATATTCTCTAAAGAGAATAGAAGG GGGAATTTCCTGCCAGCCACGTCGCCACCAGCCACATAAAT spacer 
length: 41 repeater length: 25

6693   1612162 GATATTCTCTAAAGAGAATAGAAGG AAAACAAAAACTGTTTACAATCAATCTACACCGTCTACACCGTTAAA 
spacer length: 47 repeater length: 25

6694   1612235 GATATTCTCTAAAGAGAATAGAAGG CTTCTTCCCATCCCCACAGTTGAGTTCTAGAAGCTCATTCGACATATT 
spacer length: 48 repeater length: 25

6695   1612309 GATATTCTCTAAAGAGAATAGAAGG ATTCCATACAGGCTTGGCTTTTGTCCTCCCATTCCTCTTTTT spacer 
length: 42 repeater length: 25

6696   1612377 GATATTCTCTAAAGAGAATAGAAGG TTGAATAAAGTGACCTAAGCGTCTGTGATAGTGGACCGTAGCTAA 
spacer length: 45 repeater length: 25

6697   1612448 GATATTCTCTAAAGAGAATAGAAGG GACATTGGTAAGGCATGCCGATACCTTGCAGAATTAAAAAATGCGTTGAA 
spacer length: 50 repeater length: 25

6698   1612524 GATATTCTCTAAAGAGAATAGAAGG ATGAACATGAACCTACTGCGTACGTTTGCTGGTATGAATATCCA 
spacer length: 44 repeater length: 25

6699   1612594 GATATTCTCTAAAGAGAATAGAAGG ATTCTTCAACCACCTCTGGGTAGTGAACCGCAATGCGGACTAACTGCTTA 
spacer length: 50 repeater length: 25

6700   1612670 GATATTCTCTAAAGAGAATAGAAGG ATCCCAGTCCTTGAAGCATGCAAACCTATCGGAGACGTCTCAGTG 
spacer length: 45 repeater length: 25

6701   1612741 GATATTCTCTAAAGAGAATAGAAGG CTGAAGTCCCTGGCGAGGAACCTAGCCAAGGAACTAAGGAG spacer 
length: 41 repeater length: 25

6702   1612808 GATATTCTCTAAAGAGAATAGAAGG GCCAAACCGATGGTGGAACACCCATCGTGAACACGCCGTTCC spacer 
length: 42 repeater length: 25

6703   1612876 GATATTCTCTAAAGAGAATAGAAGG GTTATGTACCCGGGCACGGTGAACCCGCTTGGCAATACGCC spacer 
length: 41 repeater length: 25

6704   1612943 GATATTCTCTAAAGAGAATAGAAGG AGAAGCTATCCGTACTACTTCATTGCGCAGGTGCTTAGTTCATGA 
spacer length: 45 repeater length: 25

6705   1613014 GATATTCTCTAAAGAGAATAGAAGG ATTCATGAACCTTCGTGGTGTGATAGTATTCACAAACGTGCCATT
6706   
6707   
6708   GCA_000151205.2_ASM15120v2_genomic.fna(findCrispr):
6709   START       REPEAT                           

SPACER                                             
6710   crispr 1
6711   464541 CTTTCAATTCTCCTAGAGTCTTATTGCAAC CTCCAATATCGCTTTAAAGCTTATTCTCGGCGTTT spacer 

length: 35 repeater length: 30
6712   464607 CTTTCAATTCTCCTAGAGTCTTATTGCAAC TCTATATTGGAACTCCAAATCTCTGAAGTCTTCTC spacer 

length: 35 repeater length: 30
6713   464673 CTTTCAATTCTCCTAGAGTCTTATTGCAAC GACGGATTCACCGATGCCCCCCGCCTTACGGCGTT
6714   
6715   
6716   crispr 2
6717   464741 CTTTCAATTCTCCTCGAGTCTTATTGCAAC ATATATCGAGGAGCGGTTGTGGAGGTTATATAACCA spacer 

length: 36 repeater length: 30
6718   464808 CTTTCAATTCTCCTCGAGTCTTATTGCAAC GGGGTTCCGGCTGGAGCGTATTTACTTCCACCGGAA spacer 

length: 36 repeater length: 30
6719   464875 CTTTCAATTCTCCTCGAGTCTTATTGCAAC CTTCTTATTCTCGGCGTCCCATTCCTCGACCCAAT spacer 

length: 35 repeater length: 30
6720   464941 CTTTCAATTCTCCTCGAGTCTTATTGCAAC TCCACGTTCAACGTCAGCTTCCACCTAAAGTCAGCC spacer 

length: 36 repeater length: 30



6721   465008 CTTTCAATTCTCCTCGAGTCTTATTGCAAC ACCCTCTTCATCCGGCACATCCACCCACGTGATGTT spacer 
length: 36 repeater length: 30

6722   465075 CTTTCAATTCTCCTCGAGTCTTATTGCAAC CGCATTGGCGGGGGACAATCCGGACAGTAATGAAAC spacer 
length: 36 repeater length: 30

6723   465142 CTTTCAATTCTCCTCGAGTCTTATTGCAAC GTCCTCGAACTTGTACTCATAAGTGACACTGTCCCCGT spacer 
length: 38 repeater length: 30

6724   465211 CTTTCAATTCTCCTCGAGTCTTATTGCAAC AGATCTCGCGAACAATGGTGGCCTCATCGGGACGC spacer 
length: 35 repeater length: 30

6725   465277 CTTTCAATTCTCCTCGAGTCTTATTGCAAC TGGAGGTGAAGGCGAGGGAGAGGGTGCTGGCCGCGCTC spacer 
length: 38 repeater length: 30

6726   465346 CTTTCAATTCTCCTCGAGTCTTATTGCAAC TTGATCCCCCGCGTTCCATGCCTTGTCGGCCCTCTT spacer 
length: 36 repeater length: 30

6727   465413 CTTTCAATTCTCCTCGAGTCTTATTGCAAC CGGTTCGGCCGTGTTCGAGTTTTTCGATGATTTTG spacer 
length: 35 repeater length: 30

6728   465479 CTTTCAATTCTCCTCGAGTCTTATTGCAAC TGGGAGCGTCGCAACGTCAGTAATGTTGAGCTCAGTCATG 
spacer length: 40 repeater length: 30

6729   465550 CTTTCAATTCTCCTCGAGTCTTATTGCAAC CCACCGGGATTTTGTTGCCCTCTTCGTCGGTCTTTTTCGT 
spacer length: 40 repeater length: 30

6730   465621 CTTTCAATTCTCCTCGAGTCTTATTGCAAC GCCTGATTTCGTATTTTGGATCGTCGCGGTACTTCT spacer 
length: 36 repeater length: 30

6731   465688 CTTTCAATTCTCCTCGAGTCTTATTGCAAC AACCTGCGCGAGGACAAATGACAGCGATGTTCCAAC spacer 
length: 36 repeater length: 30

6732   465755 CTTTCAATTCTCCTCGAGTCTTATTGCAAC GTGTATGTAGACCCTCATGTATCCCTCCTGTTGCAA
6733   
6734   
6735   crispr 3
6736   1219336 GTTGCAATAAGACTCGAGGAGAATTGAAAG GAAGGTGAAGACGGATGGACAGGCGAGCGGGGCCG spacer 

length: 35 repeater length: 30
6737   1219402 GTTGCAATAAGACTCGAGGAGAATTGAAAG CTGACTGGCTCGACAGCGATGAGCTTTTAACGGTTTAC spacer 

length: 38 repeater length: 30
6738   1219471 GTTGCAATAAGACTCGAGGAGAATTGAAAG CAGAAAGCCGTCGAAGGAGATGGAGAACTGGAGCGTGC spacer 

length: 38 repeater length: 30
6739   1219540 GTTGCAATAAGACTCGAGGAGAATTGAAAG TCAAATCTGGCAAGTTGTCTTCCGTCAATTTGCCCG spacer 

length: 36 repeater length: 30
6740   1219607 GTTGCAATAAGACTCGAGGAGAATTGAAAG TGAGTAATTCGATGAGGGCAGGTTGTAGCTTTCGCCTT spacer 

length: 38 repeater length: 30
6741   1219676 GTTGCAATAAGACTCGAGGAGAATTGAAAG CAATCGTGAACGTGGGTTCGCTTTCGGCGTATTTTC spacer 

length: 36 repeater length: 30
6742   1219743 GTTGCAATAAGACTCGAGGAGAATTGAAAG CTCTCAAAGAAGAGCTTGCGAAGCTGACTTACACGG spacer 

length: 36 repeater length: 30
6743   1219810 GTTGCAATAAGACTCGAGGAGAATTGAAAG TTCATTAAAATTTTCGGCGTTGTGGCTTATTACATTTG spacer 

length: 38 repeater length: 30
6744   1219879 GTTGCAATAAGACTCGAGGAGAATTGAAAG GTCATCGCAATCGCGGCACTAATCGCGGCGATTGTC spacer 

length: 36 repeater length: 30
6745   1219946 GTTGCAATAAGACTCGAGGAGAATTGAAAG ATCAGTGATTACGAGAACTGCAGAGATGATCGCGCTATAAA 

spacer length: 41 repeater length: 30
6746   1220018 GTTGCAATAAGACTCGAGGAGAATTGAAAG GGTTGAACGCAACAAACTGGCTCAGGCCGTCGTAGAGG spacer 

length: 38 repeater length: 30
6747   1220087 GTTGCAATAAGACTCGAGGAGAATTGAAAG GTGACACGAGGAACACGTCACTGTTTGCATGGAGCT spacer 

length: 36 repeater length: 30
6748   1220154 GTTGCAATAAGACTCGAGGAGAATTGAAAG CAGGGCCTCATCCTGATCTTCCTCGCGAGTATTGGGG spacer 

length: 37 repeater length: 30
6749   1220222 GTTGCAATAAGACTCGAGGAGAATTGAAAG GCGCTCAATGCCGAGCACTAGGTAAACGTAGTGTA spacer 

length: 35 repeater length: 30
6750   1220288 GTTGCAATAAGACTCGAGGAGAATTGAAAG ATGCGGAATTTGTTTACATCAAGGCCGTGCGGAA spacer 

length: 34 repeater length: 30
6751   1220353 GTTGCAATAAGACTCGAGGAGAATTGAAAG ATCACGGTATCAAGGCATCGCAGGCGGGCACTTAC spacer 

length: 35 repeater length: 30
6752   1220419 GTTGCAATAAGACTCGAGGAGAATTGAAAG TGTAGAGTTCAGGGCCAGCCTCGGGCTTCGCGTAAACCA 

spacer length: 39 repeater length: 30
6753   1220489 GTTGCAATAAGACTCGAGGAGAATTGAAAG CAACGTGCTTCTTCAAGCCCTTTGCCGCCGCGAGGAT spacer 

length: 37 repeater length: 30
6754   1220557 GTTGCAATAAGACTCGAGGAGAATTGAAAG AAAACTTTAATTATTATTGGTGCGTACGTTTGTTGG spacer 

length: 36 repeater length: 30
6755   1220624 GTTGCAATAAGACTCGAGGAGAATTGAAAG CCCAGAAACGGGCGAAACGGCAGACTAAACGGGCT spacer 

length: 35 repeater length: 30
6756   1220690 GTTGCAATAAGACTCGAGGAGAATTGAAAG GAGGGAACTGAGGGAGGGGCGCCTATGAGGCCGGGG spacer 

length: 36 repeater length: 30
6757   1220757 GTTGCAATAAGACTCGAGGAGAATTGAAAG TGTTGTGTGCATTGTGGACGGGCACGGGTCAGGAGCG spacer 

length: 37 repeater length: 30
6758   1220825 GTTGCAATAAGACTCGAGGAGAATTGAAAG ACATGGTGGAGGAGATATACAACCTTGAGGAACT spacer 



length: 34 repeater length: 30
6759   1220890 GTTGCAATAAGACTCGAGGAGAATTGAAAG GAAGAGACCCCTGAAGCTGAAGAGGAGCACGCCCCG spacer 

length: 36 repeater length: 30
6760   1220957 GTTGCAATAAGACTCGAGGAGAATTGAAAG TGGGCATCGGCATACTCTGCATGGCAATATCGGACAG spacer 

length: 37 repeater length: 30
6761   1221025 GTTGCAATAAGACTCGAGGAGAATTGAAAG TACTGAGTCTGCAATCCCCAACAAGCGAAGGCTTTT spacer 

length: 36 repeater length: 30
6762   1221092 GTTGCAATAAGACTCGAGGAGAATTGAAAG GCACGCTACTGATGTTGAAGTGCTCCTCATTCGCA spacer 

length: 35 repeater length: 30
6763   1221158 GTTGCAATAAGACTCGAGGAGAATTGAAAG CCTGCAGACGCTGAGGGACGTTTCCGGGCTTGGCCTC spacer 

length: 37 repeater length: 30
6764   1221226 GTTGCAATAAGACTCGAGGAGAATTGAAAG TGCCGTACAGAATTGAAGGTATCAGCACGAGAACTG spacer 

length: 36 repeater length: 30
6765   1221293 GTTGCAATAAGACTCGAGGAGAATTGAAAG CGCGGAGGTAGAGGAAAAACCCGCCCCTCGGGACGCG spacer 

length: 37 repeater length: 30
6766   1221361 GTTGCAATAAGACTCGAGGAGAATTGAAAG CTGTTGAATGTGCCGATAAAGGTGCTCCCGAGGTACAC spacer 

length: 38 repeater length: 30
6767   1221430 GTTGCAATAAGACTCGAGGAGAATTGAAAG CGACGTAGGTCGTGACGGTCGTATCGACGTAGTGCA spacer 

length: 36 repeater length: 30
6768   1221497 GTTGCAATAAGACTCGAGGAGAATTGAAAG GAAATCAAGGTGGCGTCTCAGGTAATAGCTGTATCTCTTTG 

spacer length: 41 repeater length: 30
6769   1221569 GTTGCAATAAGACTCGAGGAGAATTGAAAG TGGAAATATTCGCTCTCTATCCCCGCGTGCGCCACC spacer 

length: 36 repeater length: 30
6770   1221636 GTTGCAATAAGACTCGAGGAGAATTGAAAG ATACCAAAGAACCGCGACAAGCTCTTCGTTGACA spacer 

length: 34 repeater length: 30
6771   1221701 GTTGCAATAAGACTCGAGGAGAATTGAAAG CTGTTTATGATTCCGTAAGAAGCGCCGTCTACGT spacer 

length: 34 repeater length: 30
6772   1221766 GTTGCAATAAGACTCGAGGAGAATTGAAAG TTTGCCCCTGAGCCGCCTGAGCCGGAGCCGGTTCC spacer 

length: 35 repeater length: 30
6773   1221832 GTTGCAATAAGACTCGAGGAGAATTGAAAG TGAGATAGATTCAGTTCTACACGAGCATTTGTTGGTA spacer 

length: 37 repeater length: 30
6774   1221900 GTTGCAATAAGACTCGAGGAGAATTGAAAG ACGGAGACAGCATCACGTACGAGTACAAGTTCGAG spacer 

length: 35 repeater length: 30
6775   1221966 GTTGCAATAAGACTCGAGGAGAATTGAAAG CATGGACTGACATTACTGGCCTAAAGGTAAAGACAG spacer 

length: 36 repeater length: 30
6776   1222033 GTTGCAATAAGACTCGAGGAGAATTGAAAG GCGAAAGGAGTTGATGTCGTCGAGCTTCCGGTCCATGTTGTCG 

spacer length: 43 repeater length: 30
6777   1222107 GTTGCAATAAGACTCGAGGAGAATTGAAAG ATGGACGGATTCACCGATGCCCCCCGCCTTACGGCGTTGCAAT
6778   
6779   
6780   crispr 4
6781   1610449 CGTTGCAATAAGACTCTAGGAGAATTGAAAG 

GGGTGATATGACTGTCAGCGTTGAAATGTACCCCTCTTGTTGCAATAAGACTCCAGGAGAATTGAAAGACGACTAATCGAAAGCTT
TCGATAGTACTCCATTC spacer length: 103 repeater length: 31

6782   1610584 CGTTGCAATAAGACTCTAGGAGAATTGAAAG 
TGTCGGGGTCGCTGATCTCTGCGATAATGTAGTTCTGTTGCAATAAGACTCTAGGAGAATTGAAAGCGGTAGCTTCTTCCTGGCTC
TGATCCCAAGTAACT spacer length: 101 repeater length: 31

6783   1610717 CGTTGCAATAAGACTCTAGGAGAATTGAAAG 
CTGTGTATGTAGACCCTCATGTATCCCTCCTGTTGCAATAAGACTCTAAGAGAGAAGACCAAAATGTCGCAAAATATTTAATCCCA
GAGTTCAAAGTGCGT

6784   
6785   
6786   GCA_000152265.2_ASM15226v2_genomic.fna(findCrispr):
6787   START       REPEAT                           

SPACER                                             
6788   crispr 1
6789   15 ATTTCAATTCCTATATGGAATTATTTTAAC TTATTAGACAAACCAACTAATATAAAAGAAATGCTT spacer 

length: 36 repeater length: 30
6790   82 ATTTCAATTCCTATATGGAATTATTTTAAC CTAAAAAAAGATATAAAGCTCATTTACCTAATTTTT spacer 

length: 36 repeater length: 30
6791   149 ATTTCAATTCCTATATGGAATTATTTTAAC GGTGCTGCTGGATTCGATTTAGGAGTTCCTGAAAG spacer 

length: 35 repeater length: 30
6792   215 ATTTCAATTCCTATATGGAATTATTTTAAC TTGATGAACAACGTTGTAATGACGTTTAAATTATTTTA spacer 

length: 38 repeater length: 30
6793   284 ATTTCAATTCCTATATGGAATTATTTTAAC CTGAAAAATTAAGGGATTACAAAAACCAGCTTTTAAAA spacer 

length: 38 repeater length: 30
6794   353 ATTTCAATTCCTATATGGAATTATTTTAAC TGAGGGATTACATTTCCCCGTATCTTTTCCCGCCAGGG spacer 

length: 38 repeater length: 30
6795   422 ATTTCAATTCCTATATGGAATTATTTTAAC CTTCTCGTTGGAGGTTCTCCATGCCAGGATATATCC spacer 

length: 36 repeater length: 30
6796   489 ATTTCAATTCCTATATGGAATTATTTTAAC AATATCTTATAGGTCTCACTGCAACCGTCAGGGAAT spacer 



length: 36 repeater length: 30
6797   556 ATTTCAATTCCTATATGGAATTATTTTAAC AAAAAGAGTATTGTTCTGGTAAACTGTTGCACTTG spacer 

length: 35 repeater length: 30
6798   622 ATTTCAATTCCTATATGGAATTATTTTAAC CGTGCCTCAATGCCAAGGAACAGATCCCTTGTGCCA spacer 

length: 36 repeater length: 30
6799   689 ATTTCAATTCCTATATGGAATTATTTTAAC TCTGCACAGGGAATATCATGCCCAGCAGGTCTCCG spacer 

length: 35 repeater length: 30
6800   755 ATTTCAATTCCTATATGGAATTATTTTAAC AGAAAATTCAACGGTTTCATGAAGATGGCGAGATAA spacer 

length: 36 repeater length: 30
6801   822 ATTTCAATTCCTATATGGAATTATTTTAAC GTTGATTTTTTAAATGATTATGCCTTTTTTTGGTCTA spacer 

length: 37 repeater length: 30
6802   890 ATTTCAATTCCTATATGGAATTATTTTAAC TCATTAATTTAATAGTAACACAGTATATTACTTAATT
6803   
6804   
6805   crispr 2
6806   1194568 GTGTTTAGTCTATCTATAAGGGTTTGAAAT AAAATAGGTTTTTACGGTAATGAGGGTTGCTGTGGAAA spacer 

length: 38 repeater length: 30
6807   1194637 GTGTTTAGTCTATCTATAAGGGTTTGAAAT TTTTCATATCTTTTGCCACCTCCGAATTTGATAAA spacer 

length: 35 repeater length: 30
6808   1194703 GTGTTTAGTCTATCTATAAGGGTTTGAAAT CGTAAACGGGGGGGTAATTAATACCGTGTAGAATAT spacer 

length: 36 repeater length: 30
6809   1194770 GTGTTTAGTCTATCTATAAGGGTTTGAAAT TTGTCCTAAATCCTATCAATTCCTTTGTTTCCATTTT spacer 

length: 37 repeater length: 30
6810   1194838 GTGTTTAGTCTATCTATAAGGGTTTGAAAT TAACACCAAGTCCTAATAAATTATTCCATGCCTCTA spacer 

length: 36 repeater length: 30
6811   1194905 GTGTTTAGTCTATCTATAAGGGTTTGAAAT TCTGAGGCCTGATTACCTGAGGATTCTTGACCTT spacer 

length: 34 repeater length: 30
6812   1194970 GTGTTTAGTCTATCTATAAGGGTTTGAAAT ATAAAATCCTGGACTGTAAACACAATCCGAGCTGCC spacer 

length: 36 repeater length: 30
6813   1195037 GTGTTTAGTCTATCTATAAGGGTTTGAAAT CCGAGTGCTGATTTTAAGTCTACTACTATGCAATGT
6814   
6815   
6816   GCA_000166095.1_ASM16609v1_genomic.fna(findCrispr):
6817   START       REPEAT                           

SPACER                                             
6818   GCA_000186365.1_ASM18636v1_genomic.fna(findCrispr):
6819   START       REPEAT                           

SPACER                                             
6820   crispr 1
6821   1000324 ACCTCAATGTAAAGAGGATTGAAAG AGTCTACCGAGGAACAATATGACACGGTTTATCGCATTA spacer 

length: 39 repeater length: 25
6822   1000389 ACCTCAATGTAAAGAGGATTGAAAG TAAGAATAACTACTACGTGTCCCGTCGGGCATACGAGT spacer 

length: 38 repeater length: 25
6823   1000453 ACCTCAATGTAAAGAGGATTGAAAG GAAGGCTATTAGCGATATGAACACGGCTAGATGTATT spacer 

length: 37 repeater length: 25
6824   1000516 ACCTCAATGTAAAGAGGATTGAAAG TAGTAACCACCGGGTGTATTGCTAACCAGCGAATTAAAG spacer 

length: 39 repeater length: 25
6825   1000581 ACCTCAATGTAAAGAGGATTGAAAG ATGGTGTACACGGTTTTATAGTCTAGTGCACTGAGGTC spacer 

length: 38 repeater length: 25
6826   1000645 ACCTCAATGTAAAGAGGATTGAAAG ACTCAGTGTTGCTCGGTGGCTTCTACTATAATGGGA spacer 

length: 36 repeater length: 25
6827   1000707 ACCTCAATGTAAAGAGGATTGAAAG ATTATGCAAAAGAAACCCCCTAGGCTTCTACCCTTCTA spacer 

length: 38 repeater length: 25
6828   1000771 ACCTCAATGTAAAGAGGATTGAAAG CTAGCACCTGGCGAGACTAAGACTATAACGCTACCATT spacer 

length: 38 repeater length: 25
6829   1000835 ACCTCAATGTAAAGAGGATTGAAAG CACGGTGAAGAAGAAGCCGCCGGGCAACGTCATCTGCTTA spacer 

length: 40 repeater length: 25
6830   1000901 ACCTCAATGTAAAGAGGATTGAAAG ATAGGCTCCTCCTGAGGCTCCTTCATGATGCGTAGGGGA spacer 

length: 39 repeater length: 25
6831   1000966 ACCTCAATGTAAAGAGGATTGAAAG ACTATTCTCGACAGGTCAAGGGTAAACTCCTTTCCACTCA spacer 

length: 40 repeater length: 25
6832   1001032 ACCTCAATGTAAAGAGGATTGAAAG TCTCCGCCACCGCGCTGAAAGCACCGTCAAAGGCTACAA spacer 

length: 39 repeater length: 25
6833   1001097 ACCTCAATGTAAAGAGGATTGAAAG ATGACGCCAAGTTAGTTAAATCAGCAGTTGTAATCTC spacer 

length: 37 repeater length: 25
6834   1001160 ACCTCAATGTAAAGAGGATTGAAAG TAATACCCGAGGAGGCAAGGGAATACAGGGATATGTGT spacer 

length: 38 repeater length: 25
6835   1001224 ACCTCAATGTAAAGAGGATTGAAAG GCCATTAACCTCTACTGCTGTCAATACCACTTCCTCATA spacer 

length: 39 repeater length: 25
6836   1001289 ACCTCAATGTAAAGAGGATTGAAAG ATTGTTGAATGGGTCATATACACTTTGCCGTCTAGTAACA spacer 

length: 40 repeater length: 25



6837   1001355 ACCTCAATGTAAAGAGGATTGAAAG ATGACCCAATCACACTCAACATCATTGAGGCACTCTTCC spacer 
length: 39 repeater length: 25

6838   1001420 ACCTCAATGTAAAGAGGATTGAAAG ATACTCCTCGTGCTCCTTCTCGTATTTCTTGTGCTCC spacer 
length: 37 repeater length: 25

6839   1001483 ACCTCAATGTAAAGAGGATTGAAAG CTTATTGTCCTTCAGCCACCTATACACTATTTCAACGC spacer 
length: 38 repeater length: 25

6840   1001547 ACCTCAATGTAAAGAGGATTGAAAG TTTGGCTGGCGGTTCTGATACTCAGTCCATGATAAATC spacer 
length: 38 repeater length: 25

6841   1001611 ACCTCAATGTAAAGAGGATTGAAAG ACATCACCACTAGTGGGGTATGTTGTGCTTCCCATTT spacer 
length: 37 repeater length: 25

6842   1001674 ACCTCAATGTAAAGAGGATTGAAAG ACTCCCTGAGGGAGTCCCAGTTTATCCCCGGGGTTTC spacer 
length: 37 repeater length: 25

6843   1001737 ACCTCAATGTAAAGAGGATTGAAAG AGCGAATACCCGGTGATCACGCCGGCGAACATGCTTGC spacer 
length: 38 repeater length: 25

6844   1001801 ACCTCAATGTAAAGAGGATTGAAAG TAGAGGTGGTTGGGTATGAGCTACATGGTTGAAGTATG spacer 
length: 38 repeater length: 25

6845   1001865 ACCTCAATGTAAAGAGGATTGAAAG CTGGGATTGATGTTGAAGTTGAGGCTTGCGAGGAGGCTG spacer 
length: 39 repeater length: 25

6846   1001930 ACCTCAATGTAAAGAGGATTGAAAG TCAGAGCCCTCGGGGGCAAAGCCCTCGGGGGCTCGACC spacer 
length: 38 repeater length: 25

6847   1001994 ACCTCAATGTAAAGAGGATTGAAAG CTCCATTCCCTTATACACTCCCACTCGATGTCATCATA spacer 
length: 38 repeater length: 25

6848   1002058 ACCTCAATGTAAAGAGGATTGAAAG ATTAGATCATATAATATTAGGTAAACCTAGCGTTTTA spacer 
length: 37 repeater length: 25

6849   1002121 ACCTCAATGTAAAGAGGATTGAAAG TCATCACCTTGGTGAGTAATCTGAGTAACATCCCCGATG spacer 
length: 39 repeater length: 25

6850   1002186 ACCTCAATGTAAAGAGGATTGAAAG CCTCACTCCCCTTCACCTCCCAGCGCGAGATACGCTA spacer 
length: 37 repeater length: 25

6851   1002249 ACCTCAATGTAAAGAGGATTGAAAG ACTCATCTTCCGTGGGAGGCGAGCCCCTAATGCCATAG spacer 
length: 38 repeater length: 25

6852   1002313 ACCTCAATGTAAAGAGGATTGAAAG CGCATGCCGTTAATGTAGTCATCCTCAAGGGCCCG spacer length: 
35 repeater length: 25

6853   1002374 ACCTCAATGTAAAGAGGATTGAAAG AGCAAGTAAATAACGACGCTGCGGTGATAACCAATGCCAA spacer 
length: 40 repeater length: 25

6854   1002440 ACCTCAATGTAAAGAGGATTGAAAG GGGTCGGCCAGTATAATGTACTCCACGTCCCGCGGCATA spacer 
length: 39 repeater length: 25

6855   1002505 ACCTCAATGTAAAGAGGATTGAAAG GGGAGCTCCGTGCGGAGCGAGTACTTCACAGCGTACTC spacer 
length: 38 repeater length: 25

6856   1002569 ACCTCAATGTAAAGAGGATTGAAAG TTAACGTCAAGTGCATATACATAATTATCGTCATTTTC spacer 
length: 38 repeater length: 25

6857   1002633 ACCTCAATGTAAAGAGGATTGAAAG GTAAACACCACTTTCCTGGATCTGCTGAAGAACGGCA spacer 
length: 37 repeater length: 25

6858   1002696 ACCTCAATGTAAAGAGGATTGAAAG CATTTACGCTTACAATGCTATCCCTGAAGGTTACATTA spacer 
length: 38 repeater length: 25

6859   1002760 ACCTCAATGTAAAGAGGATTGAAAG TATTCGCTATGGCTGGAGGCATAGGTCTAGGTCTATTC spacer 
length: 38 repeater length: 25

6860   1002824 ACCTCAATGTAAAGAGGATTGAAAG GATTAGTGTAGTTGCCCATGAGGTCAGCACCGGGGATTG spacer 
length: 39 repeater length: 25

6861   1002889 ACCTCAATGTAAAGAGGATTGAAAG TATAATCCGCCAACCGATATGGAACGGGCTCCAGATAC spacer 
length: 38 repeater length: 25

6862   1002953 ACCTCAATGTAAAGAGGATTGAAAG ACCTGAGATGTTAACGGGACGAGGCTTATAACCACGGCTA spacer 
length: 40 repeater length: 25

6863   1003019 ACCTCAATGTAAAGAGGATTGAAAG TTGCACCTCTGTAGGGTTTCCCGTGCCTCGGCGAGGATT spacer 
length: 39 repeater length: 25

6864   1003084 ACCTCAATGTAAAGAGGATTGAAAG TAGAGAGGTTTATGGTCTCAATTAGTCAAAAAGTCGAG spacer 
length: 38 repeater length: 25

6865   1003148 ACCTCAATGTAAAGAGGATTGAAAG GCATATATCTCAGAGAAGAAGCCCAAGTCCGATACACTT spacer 
length: 39 repeater length: 25

6866   1003213 ACCTCAATGTAAAGAGGATTGAAAG CCCTTCTTCTCCACTAGTATTAGGTAGCCGTGCTTGT spacer 
length: 37 repeater length: 25

6867   1003276 ACCTCAATGTAAAGAGGATTGAAAG GTAGTAACCACCGGGTGTATTGCTAACCAGCGAATTA
6868   
6869   
6870   crispr 2
6871   969597 CTTTCAATCCTCTTTACATTGAGGC AGGTGCTCAACGCGGGCCCCATTGACCTCGTGGTCGAAT spacer 

length: 39 repeater length: 25
6872   969662 CTTTCAATCCTCTTTACATTGAGGC TCCAGTGGACGCCTTTGGCATCGGTGTAACAATGG spacer length: 

35 repeater length: 25
6873   969723 CTTTCAATCCTCTTTACATTGAGGC TGGTTCTCCCATTCACATTTAGGACATCGATGAGATAC spacer 

length: 38 repeater length: 25
6874   969787 CTTTCAATCCTCTTTACATTGAGGC TTTAGGACATCGATGAGATACTCGAATTCCCCCGTTATA spacer 



length: 39 repeater length: 25
6875   969852 CTTTCAATCCTCTTTACATTGAGGC CAGCGGAGTGTAGTAAATGGTCAGGGTAATTCATTACG spacer 

length: 38 repeater length: 25
6876   969916 CTTTCAATCCTCTTTACATTGAGGC TCAATGTATAGCCCCTTTCTACTAGTAGTAGCGTCAATGC spacer 

length: 40 repeater length: 25
6877   969982 CTTTCAATCCTCTTTACATTGAGGC TTCGGCATAGGTGTAATAATGGTTGACCGCAAGGTGTTT spacer 

length: 39 repeater length: 25
6878   970047 CTTTCAATCCTCTTTACATTGAGGC CTACGGATTCCAGAGCATTCATCTCCAAGCGTATTACA spacer 

length: 38 repeater length: 25
6879   970111 CTTTCAATCCTCTTTACATTGAGGC GTAATCCCATAGCGATGAAACCGTGAAAAGGTATTCGC spacer 

length: 38 repeater length: 25
6880   970175 CTTTCAATCCTCTTTACATTGAGGC CTAAAATGGTGTTCAGCGCCAACGCACTACCCGTAACCA spacer 

length: 39 repeater length: 25
6881   970240 CTTTCAATCCTCTTTACATTGAGGC GCCGAAGGCCTTCAACGCTACGTAAGCGTCAAGCAGCGT spacer 

length: 39 repeater length: 25
6882   970305 CTTTCAATCCTCTTTACATTGAGGC TATCGGCCGCAGTGACTACACTGGCGACGGAGGCAG spacer length: 

36 repeater length: 25
6883   970367 CTTTCAATCCTCTTTACATTGAGGC GCTGGATGACCTGAAGGAGCAATTAAGACAAGGGCTAA spacer 

length: 38 repeater length: 25
6884   970431 CTTTCAATCCTCTTTACATTGAGGC TTGCGCGAGCTCCAGTTCACCGACCTCGAGATCGAGTTA spacer 

length: 39 repeater length: 25
6885   970496 CTTTCAATCCTCTTTACATTGAGGC CGTAGGCCATGTCAAGCATCTTTGCCTCCCTCCTTCACG spacer 

length: 39 repeater length: 25
6886   970561 CTTTCAATCCTCTTTACATTGAGGC GCCTCCTTATCGCCCTTCGCAGCCTTTATTATCAGCTTC spacer 

length: 39 repeater length: 25
6887   970626 CTTTCAATCCTCTTTACATTGAGGC ACTAGAGGAGGCGGAGCGGAAGCTGGGGATAAAGAAGG spacer 

length: 38 repeater length: 25
6888   970690 CTTTCAATCCTCTTTACATTGAGGC CGGGGAAGTGGTATGTAGCCGCGGTCTCGTTCAGGTTCG spacer 

length: 39 repeater length: 25
6889   970755 CTTTCAATCCTCTTTACATTGAGGC TTGCGCGAGCTGCAGTTCTCGGAGCTGGAGATCGAGTTA spacer 

length: 39 repeater length: 25
6890   970820 CTTTCAATCCTCTTTACATTGAGGC CCTATGATAAAAGCGGTGCCAGTATCGACACACCTGC spacer 

length: 37 repeater length: 25
6891   970883 CTTTCAATCCTCTTTACATTGAGGC CGACCAGTGCTAGGAACGCCCGGTATATCATCAGTATA spacer 

length: 38 repeater length: 25
6892   970947 CTTTCAATCCTCTTTACATTGAGGC GGAGGATGGTGAGCCGGCTGTCTCGGTTGAAGCCTAC spacer 

length: 37 repeater length: 25
6893   971010 CTTTCAATCCTCTTTACATTGAGGC TGTTAGGCACGGCCCTAAGCTACATATTCTACAGGCT spacer 

length: 37 repeater length: 25
6894   971073 CTTTCAATCCTCTTTACATTGAGGC TGAAGAGGTATCTCACCGATGATTTAATCCTTGGCCG spacer 

length: 37 repeater length: 25
6895   971136 CTTTCAATCCTCTTTACATTGAGGC TGAAGCCGTAAAACCCTATATGGTGGTAGCACGGACGA spacer 

length: 38 repeater length: 25
6896   971200 CTTTCAATCCTCTTTACATTGAGGC GTGGGGTGATATATTCTCTGGGCCCTTCGGCAGGCTA spacer 

length: 37 repeater length: 25
6897   971263 CTTTCAATCCTCTTTACATTGAGGC CTAGCTCAAACAGCCACTGATACGACTACTACCACAA spacer 

length: 37 repeater length: 25
6898   971326 CTTTCAATCCTCTTTACATTGAGGC TTAAGCGATACGCCCGTTATACCTAACTATGTGTTCCGC spacer 

length: 39 repeater length: 25
6899   971391 CTTTCAATCCTCTTTACATTGAGGC CGCCGGCCCCGCGGGATCTGCCCGCCAGCACCGCTAGA spacer 

length: 38 repeater length: 25
6900   971455 CTTTCAATCCTCTTTACATTGAGGC CTAGGAGCGATGGTTACATTAGTCAGCTCGAACCGGG spacer 

length: 37 repeater length: 25
6901   971518 CTTTCAATCCTCTTTACATTGAGGC TGTACCTTTCACAGTTGAAAAAGGAAGGGATAATTAG spacer 

length: 37 repeater length: 25
6902   971581 CTTTCAATCCTCTTTACATTGAGGC CGAGCTACGAGGCCTTCAAAACATTAATGAATTTCCTCCA spacer 

length: 40 repeater length: 25
6903   971647 CTTTCAATCCTCTTTACATTGAGGC AGCTTGATAATGCCCATGAGTAGCCTGCCGAAGGGGCCA spacer 

length: 39 repeater length: 25
6904   971712 CTTTCAATCCTCTTTACATTGAGGC AAGGCGTTAAGCTGCAGCCCTACAGCACTGGCTACC spacer length: 

36 repeater length: 25
6905   971774 CTTTCAATCCTCTTTACATTGAGGC AAGAATTAATCGAGCAGGAATGGCTCAACGAGGAGGAGCTT spacer 

length: 41 repeater length: 25
6906   971841 CTTTCAATCCTCTTTACATTGAGGC TTCTACTTCAATGCCGTCAAATTTGTCGTAGAACTAGGC spacer 

length: 39 repeater length: 25
6907   971906 CTTTCAATCCTCTTTACATTGAGGC AGCAGCCCTACCCCCGTTAAATATGACGTTGAAGCCGTA spacer 

length: 39 repeater length: 25
6908   971971 CTTTCAATCCTCTTTACATTGAGGC GAAGAAGCTGCTGCGTCTCATTAAGGAGAAACTTGACG spacer 

length: 38 repeater length: 25
6909   972035 CTTTCAATCCTCTTTACATTGAGGC CTTATCTAACTGTGACTAATACCTATACCGTATATGAT spacer 

length: 38 repeater length: 25



6910   972099 CTTTCAATCCTCTTTACATTGAGGC TGAACCAGCCCAAACCCAAAACCAAGCCCATAATTGAA spacer 
length: 38 repeater length: 25

6911   972163 CTTTCAATCCTCTTTACATTGAGGC AAGACTTAGCGGGCTTGACACAGGTTTACCGGTTTAGGCA spacer 
length: 40 repeater length: 25

6912   972229 CTTTCAATCCTCTTTACATTGAGGC CTTCTCCACTAGTATTAGGTAGCCGTGCTTGTAACCTCAA
6913   
6914   
6915   crispr 3
6916   1028458 GCCTCAATGTAAAGAGGATTGAAAG ATCCGGGCCGAAGTAATCGACATATTGGCCCGTAAAATGG spacer 

length: 40 repeater length: 25
6917   1028524 GCCTCAATGTAAAGAGGATTGAAAG GTTCACATTTGCGAACACTATTCATACCCATAGACAATG spacer 

length: 39 repeater length: 25
6918   1028589 GCCTCAATGTAAAGAGGATTGAAAG ACCTCTATCCTTATCCACTTTTCATAAATGGGCCGGTTT spacer 

length: 39 repeater length: 25
6919   1028654 GCCTCAATGTAAAGAGGATTGAAAG TCGCACTGATTATCGAGGAGGGCTTACTCCTATGGTTCA spacer 

length: 39 repeater length: 25
6920   1028719 GCCTCAATGTAAAGAGGATTGAAAG ATATCCCCGGCGGTCGCCCCACGGTATATGAAGCCCTCG spacer 

length: 39 repeater length: 25
6921   1028784 GCCTCAATGTAAAGAGGATTGAAAG TCCCAGCTGGAGTAGTCATCCAGATGCGGTTTAACCA spacer 

length: 37 repeater length: 25
6922   1028847 GCCTCAATGTAAAGAGGATTGAAAG TTATAGCTAACGCAATACGCTCGCGTCTTTCTTCCACTA spacer 

length: 39 repeater length: 25
6923   1028912 GCCTCAATGTAAAGAGGATTGAAAG CGAATTAAGACGCCTAACCCTCCCCAGAGCCTGAG spacer length: 

35 repeater length: 25
6924   1028973 GCCTCAATGTAAAGAGGATTGAAAG CCAACGAGCTAGGCTGGTACGGCATCCATTACAGGGAG spacer 

length: 38 repeater length: 25
6925   1029037 GCCTCAATGTAAAGAGGATTGAAAG CTCTAAGTATGACCTCCTCGGTAGCCCTCTCAATACATG spacer 

length: 39 repeater length: 25
6926   1029102 GCCTCAATGTAAAGAGGATTGAAAG GTGTAATGCACCATTAAAGCCTGCGTGGTCTTTATGA spacer 

length: 37 repeater length: 25
6927   1029165 GCCTCAATGTAAAGAGGATTGAAAG ACCCAATTGAGGTTTTCACCGCTCACATATCCCTGA spacer 

length: 36 repeater length: 25
6928   1029227 GCCTCAATGTAAAGAGGATTGAAAG CTCGGGTTAGTGTAATTGATGCTGGTTACCTGCTGCAGC spacer 

length: 39 repeater length: 25
6929   1029292 GCCTCAATGTAAAGAGGATTGAAAG AGAGGATCCCGAGCTACCTGAAGGCGAGAAGATAATCCTA spacer 

length: 40 repeater length: 25
6930   1029358 GCCTCAATGTAAAGAGGATTGAAAG TTTCTTCAGCTCAAAGCCTATATCGTGGTCTAGCACAT spacer 

length: 38 repeater length: 25
6931   1029422 GCCTCAATGTAAAGAGGATTGAAAG ATACTATCGCATTACTCCAGAAGCTATTTGACACGACTG spacer 

length: 39 repeater length: 25
6932   1029487 GCCTCAATGTAAAGAGGATTGAAAG CTATTGCTACTCCACACGCCTCCCCGCTAGTGAACCAC spacer 

length: 38 repeater length: 25
6933   1029551 GCCTCAATGTAAAGAGGATTGAAAG TAAATTGTTTAAAATGATTATCACTCAACCTCATGGA spacer 

length: 37 repeater length: 25
6934   1029614 GCCTCAATGTAAAGAGGATTGAAAG GTGGGTACGTATATGGTGCTACCATTAGTAAGGTATA spacer 

length: 37 repeater length: 25
6935   1029677 GCCTCAATGTAAAGAGGATTGAAAG TTGCACAGGCGTTTTCCTGCTGCTGTTCTAGTTATGG spacer 

length: 37 repeater length: 25
6936   1029740 GCCTCAATGTAAAGAGGATTGAAAG ATTTTCTGCCTTATCTAGGCTGGCCCGGCTCATTAAACC spacer 

length: 39 repeater length: 25
6937   1029805 GCCTCAATGTAAAGAGGATTGAAAG CTGAGGAGATCCCCGCAGAGTCGTGAGTCAAGGGCTTTTA spacer 

length: 40 repeater length: 25
6938   1029871 GCCTCAATGTAAAGAGGATTGAAAG TTCAGCTGCTGATCAATTCTGCCCGCCCACTTCAATATTG spacer 

length: 40 repeater length: 25
6939   1029937 GCCTCAATGTAAAGAGGATTGAAAG ATATTGGCGCCAGACTTATTATATTGAACCTCGTTTAA spacer 

length: 38 repeater length: 25
6940   1030001 GCCTCAATGTAAAGAGGATTGAAAG GCTCTAACAAGTTGAGCCGGCTGATAGCCTTGCGGTAGC spacer 

length: 39 repeater length: 25
6941   1030066 GCCTCAATGTAAAGAGGATTGAAAG ATGGATGACTGCTACTGGCAGTACGGCGACTATAGTAG spacer 

length: 38 repeater length: 25
6942   1030130 GCCTCAATGTAAAGAGGATTGAAAG TATAATTATATCGGGAGTGGTTTCGGGTATATATTTTA spacer 

length: 38 repeater length: 25
6943   1030194 GCCTCAATGTAAAGAGGATTGAAAG CTAGATCCCTGATCCTTATAGGATCCTAGACTCGTTAA spacer 

length: 38 repeater length: 25
6944   1030258 GCCTCAATGTAAAGAGGATTGAAAG TAGCTATGTCTTGCAGGGCTTTCTCCGCCTTGCTTAAGCCTA spacer 

length: 42 repeater length: 25
6945   1030326 GCCTCAATGTAAAGAGGATTGAAAG AAAATGTCGGGCGGGGTATTTAAGCGTTGTGTTTTGT spacer 

length: 37 repeater length: 25
6946   1030389 GCCTCAATGTAAAGAGGATTGAAAG TTACGATCACCTTGCTTTTCTACTAGTATGAGGTACCC spacer 

length: 38 repeater length: 25
6947   1030453 GCCTCAATGTAAAGAGGATTGAAAG TGCTACCCTTTATCAGCAACGCTAGCTCACGGGCCCAC spacer 



length: 38 repeater length: 25
6948   1030517 GCCTCAATGTAAAGAGGATTGAAAG ACGAGCTGGAAGTATACCGTGGTATACCAGGCTCCCGTG spacer 

length: 39 repeater length: 25
6949   1030582 GCCTCAATGTAAAGAGGATTGAAAG TGGAGACCGTTACCAAGATCAATAGTAGAACTGAGATA spacer 

length: 38 repeater length: 25
6950   1030646 GCCTCAATGTAAAGAGGATTGAAAG GTAACTTATTTTCATTTTCCAGAAGTGGTATTCTACCA spacer 

length: 38 repeater length: 25
6951   1030710 GCCTCAATGTAAAGAGGATTGAAAG TATGGGGTTACAAAAGCTATATGGGATTAAACTGCTGG spacer 

length: 38 repeater length: 25
6952   1030774 GCCTCAATGTAAAGAGGATTGAAAG TGTAGTCAACCCTTGCAACAGGCACAGCCGTGTACACGG spacer 

length: 39 repeater length: 25
6953   1030839 GCCTCAATGTAAAGAGGATTGAAAG CTACCATAGGGGTAGCTTATAAACAGCTGTGTAGTGTA spacer 

length: 38 repeater length: 25
6954   1030903 GCCTCAATGTAAAGAGGATTGAAAG CCAGCTTTTACATATATTTTAAGGTAATGGTATCCGT spacer 

length: 37 repeater length: 25
6955   1030966 GCCTCAATGTAAAGAGGATTGAAAG AAAACATACATATATAGTCAGCAGGCGATATATAT spacer length: 

35 repeater length: 25
6956   1031027 GCCTCAATGTAAAGAGGATTGAAAG ATACTCTCCCTCACAACCGGGACGGGATCCACCATGC spacer 

length: 37 repeater length: 25
6957   1031090 GCCTCAATGTAAAGAGGATTGAAAG ACGTAGGAAGGTATTCCAGGATTCCTTTCCCTTATATCTT spacer 

length: 40 repeater length: 25
6958   1031156 GCCTCAATGTAAAGAGGATTGAAAG TTAAATTTAAAGGCCTCCAACACTACCGCGTCGCCCGCC spacer 

length: 39 repeater length: 25
6959   1031221 GCCTCAATGTAAAGAGGATTGAAAG GTCAGCAACGAGGAGCTTCTGCAGCTACTACGCAACTACGA spacer 

length: 41 repeater length: 25
6960   1031288 GCCTCAATGTAAAGAGGATTGAAAG TTACTGCCGCCACCTTCTTGCCGTCATACTGCAGTGTG spacer 

length: 38 repeater length: 25
6961   1031352 GCCTCAATGTAAAGAGGATTGAAAG ATAAGCCTAGTGAGAGAAGCTTCTTCTCACGCTCA spacer length: 

35 repeater length: 25
6962   1031413 GCCTCAATGTAAAGAGGATTGAAAG CCGTCCTGCTTACACCCGGCTTTGCAGGCCTCCCATAT spacer 

length: 38 repeater length: 25
6963   1031477 GCCTCAATGTAAAGAGGATTGAAAG CTCACGAATGCCACCGGGTTCAACCCGGCCACAGTGCTG spacer 

length: 39 repeater length: 25
6964   1031542 GCCTCAATGTAAAGAGGATTGAAAG CCACAGTTATAAAGTGGGGCCTGGTGGCCCCGTTCGGCT spacer 

length: 39 repeater length: 25
6965   1031607 GCCTCAATGTAAAGAGGATTGAAAG ATATATCCACTCCACTGATTTCACCAAGGGCTCAGGGCTC spacer 

length: 40 repeater length: 25
6966   1031673 GCCTCAATGTAAAGAGGATTGAAAG AGAACACGGGAAGCGATGGATGGGTTAGGGTAAGGGT spacer 

length: 37 repeater length: 25
6967   1031736 GCCTCAATGTAAAGAGGATTGAAAG ACGGGTTCCTCCCCTGGCGGCGCCAGCTTAATCCACTCA spacer 

length: 39 repeater length: 25
6968   1031801 GCCTCAATGTAAAGAGGATTGAAAG TGTAAAAGTGCTAAAAGCTAAGTACAACAACTGTAAGGTA spacer 

length: 40 repeater length: 25
6969   1031867 GCCTCAATGTAAAGAGGATTGAAAG ATAAAATAAGGCGCGCTAGGGGGCTGGCCGGGGGGCGGA spacer 

length: 39 repeater length: 25
6970   1031932 GCCTCAATGTAAAGAGGATTGAAAG ATTGGGACAGATTTCAAGCCCTATGGTGCCCTCCAAA spacer 

length: 37 repeater length: 25
6971   1031995 GCCTCAATGTAAAGAGGATTGAAAG CTTCACCGGTGGTGAGGTCAACTATATATGGGCTCG spacer 

length: 36 repeater length: 25
6972   1032057 GCCTCAATGTAAAGAGGATTGAAAG ATTAGGTAGGATCCACGGCATCCTACCTAGTAGGGACCCC spacer 

length: 40 repeater length: 25
6973   1032123 GCCTCAATGTAAAGAGGATTGAAAG CTGTAACCGTGGTTGAAACATTACCGGCAAGGAGGGTA spacer 

length: 38 repeater length: 25
6974   1032187 GCCTCAATGTAAAGAGGATTGAAAG GTTTCATATGTCTCCCCTCAATTCTCTAATATGCATTTAGA spacer 

length: 41 repeater length: 25
6975   1032254 GCCTCAATGTAAAGAGGATTGAAAG AGTCTTTTACCGGGTTCAACTTGTTTCATTAATTCACGC spacer 

length: 39 repeater length: 25
6976   1032319 GCCTCAATGTAAAGAGGATTGAAAG ACGGCAGCCTCCCGTAGAAAAAGCTGCAGTCTCCCCGTG spacer 

length: 39 repeater length: 25
6977   1032384 GCCTCAATGTAAAGAGGATTGAAAG TAAAGTAATCCAATACCTCCCGGGGATCTCCCTCTGTGGT spacer 

length: 40 repeater length: 25
6978   1032450 GCCTCAATGTAAAGAGGATTGAAAG CTTGTAGGAATGTTGCTTGATGCGGGCCCGCCGGGATTTG
6979   
6980   
6981   GCA_000189555.1_ASM18955v1_genomic.fna(findCrispr):
6982   START       REPEAT                           

SPACER                                             
6983   crispr 1
6984   725209 CTTTCAATTCTATAGTAGATTAGC CAGCTGTTTCAGATCATAAGTAATTTGTGCTATTATATAGT spacer 

length: 41 repeater length: 24
6985   725275 CTTTCAATTCTATAGTAGATTAGC TTAGAATGAAAATTGTCTCATTGCCTCTTCTTTAACTTTGT spacer 



length: 41 repeater length: 24
6986   725341 CTTTCAATTCTATAGTAGATTAGC AGGGTTCGATTTGACTTATGCCCCTAGTGACTCGATGGC spacer 

length: 39 repeater length: 24
6987   725405 CTTTCAATTCTATAGTAGATTAGC ACGCGGTGAACTTTCTGTCTTTCAGGAATTCGGAAATCTC spacer 

length: 40 repeater length: 24
6988   725470 CTTTCAATTCTATAGTAGATTAGC GAGAGATGTACAAAATCAGAAGGACAGACCCTGGAAGA spacer 

length: 38 repeater length: 24
6989   725533 CTTTCAATTCTATAGTAGATTAGC GCGTAGTTGAGGAGTTTTTTCCTAATTTTTGCCATAAGAACTT spacer 

length: 43 repeater length: 24
6990   725601 CTTTCAATTCTATAGTAGATTAGC CGGCAATGAGTTTTGGGTAAATGTGGTGGAAATTGAT spacer length: 

37 repeater length: 24
6991   725663 CTTTCAATTCTATAGTAGATTAGC CTGGGACACTGAAAGAGAGTTAGTGAGTCTGCACTTT spacer length: 

37 repeater length: 24
6992   725725 CTTTCAATTCTATAGTAGATTAGC AAGGAGTCACTGATTGGATTATTCGTATTTAGTAAAAAGA spacer 

length: 40 repeater length: 24
6993   725790 CTTTCAATTCTATAGTAGATTAGC TAGGGGCTTCAAACGAACTACCGACTGAAGAAGAATTA spacer 

length: 38 repeater length: 24
6994   725853 CTTTCAATTCTATAGTAGATTAGC ATAAACTTTATATACCACCAAACAAACAATATATTGTAGA spacer 

length: 40 repeater length: 24
6995   725918 CTTTCAATTCTATAGTAGATTAGC CGGATATACAAAGCAGAACTAGGAAAGATCTAATTCATTATAG spacer 

length: 43 repeater length: 24
6996   725986 CTTTCAATTCTATAGTAGATTAGC CACGCCCGATATGTCTATACCTGTAACTTCTTTGGAAAAACT spacer 

length: 42 repeater length: 24
6997   726053 CTTTCAATTCTATAGTAGATTAGC TTACTTAACTAAAGTTCTGAGCCAAGTCTTAAACCTAG spacer 

length: 38 repeater length: 24
6998   726116 CTTTCAATTCTATAGTAGATTAGC TGAATTTCTTACAAACATATAAATTGTAATTGATGAATTT spacer 

length: 40 repeater length: 24
6999   726181 CTTTCAATTCTATAGTAGATTAGC TAGTAAAAACGTACTATTTTTTTGATTCGCAAGATGATACTC spacer 

length: 42 repeater length: 24
7000   726248 CTTTCAATTCTATAGTAGATTAGC ATGGCATACTACGACGTCAGTAGGGAACTAGAGATTTACA spacer 

length: 40 repeater length: 24
7001   726313 CTTTCAATTCTATAGTAGATTAGC CTAACATGGTAGCTTTCATGGCAGGCGACGTCACTAGTG spacer 

length: 39 repeater length: 24
7002   726377 CTTTCAATTCTATAGTAGATTAGC TAGTAAAAACGTACTATTTTTTTGATTCGCAAGATGATACTC spacer 

length: 42 repeater length: 24
7003   726444 CTTTCAATTCTATAGTAGATTAGC ATGGCATACTACGACGTCAGTAGGGAACTAGAGATTTACA spacer 

length: 40 repeater length: 24
7004   726509 CTTTCAATTCTATAGTAGATTAGC CTAACATGGTAGCTTTCATGGCAGGCGACGTCACTAGTG spacer 

length: 39 repeater length: 24
7005   726573 CTTTCAATTCTATAGTAGATTAGC AAAAATTCGCTACTACAAATCTTAGTTAAGTCCTGTT spacer length: 

37 repeater length: 24
7006   726635 CTTTCAATTCTATAGTAGATTAGC CATCACTCGTAGCTATATACCTTGGGACAAGGACTCTG spacer 

length: 38 repeater length: 24
7007   726698 CTTTCAATTCTATAGTAGATTAGC AATTGCCTAAACTTTTCGCCGCTTATCTCTTCTTAAAT spacer 

length: 38 repeater length: 24
7008   726761 CTTTCAATTCTATAGTAGATTAGC CAAATTTCTGGCCGGGGGGCCAGAATATCGGTAATCGA spacer 

length: 38 repeater length: 24
7009   726824 CTTTCAATTCTATAGTAGATTAGC GATATTGTTAATAGAGTTGTAATTGAAGTAATTGGAAAGG spacer 

length: 40 repeater length: 24
7010   726889 CTTTCAATTCTATAGTAGATTAGC TAGGCGTCGCAAAGTTCTTCCGTGACATTGCAGACTGG spacer 

length: 38 repeater length: 24
7011   726952 CTTTCAATTCTATAGTAGATTAGC TGAATGGTGCGATAAATATCCTACATATCCCCGAGTCTC spacer 

length: 39 repeater length: 24
7012   727016 CTTTCAATTCTATAGTAGATTAGC ATGATAATAGAGAGAATAAAGAGAGAAACTGGGGAGTTAA spacer 

length: 40 repeater length: 24
7013   727081 CTTTCAATTCTATAGTAGATTAGC CGTGTCAATATCGATTGGGAAGACTTCAAGAAGGATCAA spacer 

length: 39 repeater length: 24
7014   727145 CTTTCAATTCTATAGTAGATTAGC AATAATCGCTCGCCTTCTTAGCCTCTGCAATTATCTGCG spacer 

length: 39 repeater length: 24
7015   727209 CTTTCAATTCTATAGTAGATTAGC TTTATTAGCCCGCGAGGGCTTTACAATTAAAGAAATAGCGT spacer 

length: 41 repeater length: 24
7016   727275 CTTTCAATTCTATAGTAGATTAGC CCATAGAACTAAACGGAAAAATTGTCACTGTTGAGGGTG spacer 

length: 39 repeater length: 24
7017   727339 CTTTCAATTCTATAGTAGATTAGC AGAAAGGGTAGGGAGACTAATAAAAATGCTTCCCAGTA spacer 

length: 38 repeater length: 24
7018   727402 CTTTCAATTCTATAGTAGATTAGC CGAGGTCTCTCCTCATCTATACTTTTGATAATTGATATTAG spacer 

length: 41 repeater length: 24
7019   727468 CTTTCAATTCTATAGTAGATTAGC GGTATTAACGGTTGACGATAAACAATTAGAAGACAGAAT spacer 

length: 39 repeater length: 24
7020   727532 CTTTCAATTCTATAGTAGATTAGC ACTATTGATTAGATTTTTTGAGTCTGCCCAGAAAGATGAA spacer 

length: 40 repeater length: 24



7021   727597 CTTTCAATTCTATAGTAGATTAGC AGAAAGATCTGAAAGGACCTGAACGAAATTGGGCAGAATT spacer 
length: 40 repeater length: 24

7022   727662 CTTTCAATTCTATAGTAGATTAGC CATTTTTGCTATTTAGCCATCCCAGACCGCGAAGGACTT spacer 
length: 39 repeater length: 24

7023   727726 CTTTCAATTCTATAGTAGATTAGC TAGATGAGATTGTTGACCGTTGGCGGTGGGGAATATACT spacer 
length: 39 repeater length: 24

7024   727790 CTTTCAATTCTATAGTAGATTAGC TAAGTTTAGGGAAAGGTTTAAAAACGCCTAAAAAAGAGAG spacer 
length: 40 repeater length: 24

7025   727855 CTTTCAATTCTATAGTAGATTAGC GATATGAATGGAGAATTACTCCATAATTTGATCCTAAAATC spacer 
length: 41 repeater length: 24

7026   727921 CTTTCAATTCTATAGTAGATTAGC CATTCATGGGGAATTCCTCCATCTTCATCTTCACCACCA spacer 
length: 39 repeater length: 24

7027   727985 CTTTCAATTCTATAGTAGATTAGC GGGTAATAATGGGCATAGGCATAGGGGTTGCTATCGGCT spacer 
length: 39 repeater length: 24

7028   728049 CTTTCAATTCTATAGTAGATTAGC GATAAGCGATAAGCCCCGCGACTGCGAAGATGACAAAGAAG spacer 
length: 41 repeater length: 24

7029   728115 CTTTCAATTCTATAGTAGATTAGC TGGTAGTACAACTGTTACAAATCCTATTGGCAGCTTTA spacer 
length: 38 repeater length: 24

7030   728178 CTTTCAATTCTATAGTAGATTAGC CAGTTGATAAGTATCCATACATTCAAGCACGAGGAT spacer length: 
36 repeater length: 24

7031   728239 CTTTCAATTCTATAGTAGATTAGC CGGTGCTGCGGCCTTCTTCATACTTTTGTTGTTAGCGGTCA spacer 
length: 41 repeater length: 24

7032   728305 CTTTCAATTCTATAGTAGATTAGC AACTTTTATAACTGATGATAATAGAGAATTCGTATTTTGT spacer 
length: 40 repeater length: 24

7033   728370 CTTTCAATTCTATAGTAGATTAGC AGGGAGAGCTGTTAAAGGATCTTCAGCATCTCCGTGAAATA spacer 
length: 41 repeater length: 24

7034   728436 CTTTCAATTCTATAGTAGATTAGC CACCCCAAAACAAATCCAAACCCATGGAAAAGGTAATGA spacer 
length: 39 repeater length: 24

7035   728500 CTTTCAATTCTATAGTAGATTAGC TTGGGAGTATATAGTAGAAATACGGTGCATTGGGTAAA spacer 
length: 38 repeater length: 24

7036   728563 CTTTCAATTCTATAGTAGATTAGC TGAGTTCTTTAACGGATTCATGTGGTGATTAAAAAAT spacer length: 
37 repeater length: 24

7037   728625 CTTTCAATTCTATAGTAGATTAGC ATATAGGTTGCCAAATGATTCTATAACAATTAGTATTC spacer 
length: 38 repeater length: 24

7038   728688 CTTTCAATTCTATAGTAGATTAGC CATTTCTGCTTCTATGCAATAAGACCACTGCTCTGCTTT spacer 
length: 39 repeater length: 24

7039   728752 CTTTCAATTCTATAGTAGATTAGC TTAAAGCACCGTTCAGGTCACTATGAAGCTTGTGTCCTC spacer 
length: 39 repeater length: 24

7040   728816 CTTTCAATTCTATAGTAGATTAGC TGCTACCGTACGGAGTGGCGACCCGTACGGTAAAGAGC spacer 
length: 38 repeater length: 24

7041   728879 CTTTCAATTCTATAGTAGATTAGC ACTTCAATTACGCTTTTGTCGCCATATGTTATCAGTCT spacer 
length: 38 repeater length: 24

7042   728942 CTTTCAATTCTATAGTAGATTAGC CCAGGAATGTAAGAAGATTAGCAATTCGAAAAAAGAATT spacer 
length: 39 repeater length: 24

7043   729006 CTTTCAATTCTATAGTAGATTAGC TTCACTATCAGCTTTATGTGATAATTTCAGTCCGATTTA spacer 
length: 39 repeater length: 24

7044   729070 CTTTCAATTCTATAGTAGATTAGC TTGTCTCACCATCTAATTCTATTGCTTTCTCATAATCA spacer 
length: 38 repeater length: 24

7045   729133 CTTTCAATTCTATAGTAGATTAGC AAAATAAAAATCATTTTACAATCCTTTCTATTTTATCAAGA spacer 
length: 41 repeater length: 24

7046   729199 CTTTCAATTCTATAGTAGATTAGC AAATTAGAGCCATTAGTACGATTAATATTAGACGTAACTG spacer 
length: 40 repeater length: 24

7047   729264 CTTTCAATTCTATAGTAGATTAGC TAATGTGTTAAATCCTCCCTGGATTTACTTTGTACATCT spacer 
length: 39 repeater length: 24

7048   729328 CTTTCAATTCTATAGTAGATTAGC TTGGGTTATGTAAGTCGGGTCGAAGAAGAACAGCATAGAAGTAA spacer 
length: 44 repeater length: 24

7049   729397 CTTTCAATTCTATAGTAGATTAGC AAAGACCTCTTCAGAGTGGCAAATGTACCTATCATTTTGGT spacer 
length: 41 repeater length: 24

7050   729463 CTTTCAATTCTATAGTAGATTAGC ATGAGAACTCTATATTTGACCATCTCCACATAGAATAAA spacer 
length: 39 repeater length: 24

7051   729527 CTTTCAATTCTATAGTAGATTAGC GGTCACGAAAAAATAAGAAAGAAATAGTAGAATTTGAA spacer 
length: 38 repeater length: 24

7052   729590 CTTTCAATTCTATAGTAGATTAGC GGTTTGCAGACCCCGCCACTTACTCTCTGTCTTCTCCTCT spacer 
length: 40 repeater length: 24

7053   729655 CTTTCAATTCTATAGTAGATTAGC CTGGTCTAAATAGTGGATTTTTAGGAGCGAAATCATTAA spacer 
length: 39 repeater length: 24

7054   729719 CTTTCAATTCTATAGTAGATTAGC TTAGTAATTATCACAACAGTAAAGTCAGTGCCGAAGCTT spacer 
length: 39 repeater length: 24

7055   729783 CTTTCAATTCTATAGTAGATTAGC TAAGTCAGAGAATCACAGCGGAACTTTATCAATTATT spacer length: 
37 repeater length: 24

7056   729845 CTTTCAATTCTATAGTAGATTAGC GGTAATGGAGTCGTAGGCGGATCAGTGCCCACTACAACAATATT spacer 



length: 44 repeater length: 24
7057   729914 CTTTCAATTCTATAGTAGATTAGC ACGCGACGATATGGCAAACTTCTCCGCAACAGACTGCACAA spacer 

length: 41 repeater length: 24
7058   729980 CTTTCAATTCTATAGTAGATTAGC CTGTCAGAAGAGGGATTTATGTTTATGAGCTTACAGAGAAGGGTCG 

spacer length: 46 repeater length: 24
7059   730051 CTTTCAATTCTATAGTAGATTAGC TCAAGGAATTCTACAATGTCATAATTTCTATATTTTTTA spacer 

length: 39 repeater length: 24
7060   730115 CTTTCAATTCTATAGTAGATTAGC CCGGTATTTGGATTTATCGCATACACTAATTGTTCAAC spacer 

length: 38 repeater length: 24
7061   730178 CTTTCAATTCTATAGTAGATTAGC AGAGCGATCTATCCAGTAGAGATTAACGAAAAATAATTTTTTTCA spacer 

length: 45 repeater length: 24
7062   730248 CTTTCAATTCTATAGTAGATTAGC CTATACTGTAGGACGTTTTCTGAGTTACACGAGAGCTTTAG spacer 

length: 41 repeater length: 24
7063   730314 CTTTCAATTCTATAGTAGATTAGC GTTGTCATGGATGACGAGCCAAGAAAATGCGATAATAG spacer 

length: 38 repeater length: 24
7064   730377 CTTTCAATTCTATAGTAGATTAGC CACACTCACTTCGTTACGCATTAATTAGCTATTTAGCGA spacer 

length: 39 repeater length: 24
7065   730441 CTTTCAATTCTATAGTAGATTAGC ATAATTTGGTTGCTAACGTTAATCATCAACAAAAGATTGTCA spacer 

length: 42 repeater length: 24
7066   730508 CTTTCAATTCTATAGTAGATTAGC ATCGCAATGCTGGGAATTGGGTGGTGGCTAGGTTCTTCAT spacer 

length: 40 repeater length: 24
7067   730573 CTTTCAATTCTATAGTAGATTAGC CTCCATAGGAATTAAATCTAGATTGTCCATGACATTGA spacer 

length: 38 repeater length: 24
7068   730636 CTTTCAATTCTATAGTAGATTAGC ACAATTTCAGCATGCACTGCGGACGCTTATGTTTGTTATT spacer 

length: 40 repeater length: 24
7069   730701 CTTTCAATTCTATAGTAGATTAGC TTTATATACCAATAGAAGAACGTGAACAGATACCGCCAGAT spacer 

length: 41 repeater length: 24
7070   730767 CTTTCAATTCTATAGTAGATTAGC TTATAAAGAGAAATTTTTAGGTTAAGGGAGAAAATT spacer length: 

36 repeater length: 24
7071   730828 CTTTCAATTCTATAGTAGATTAGC CTGATCTTTCTTGAAATCTTCCCAATCAATGTTTACTCTAA spacer 

length: 41 repeater length: 24
7072   730894 CTTTCAATTCTATAGTAGATTAGC CATAAATATGAGTAAGACATTAGAATACATCAAAAAAATG spacer 

length: 40 repeater length: 24
7073   730959 CTTTCAATTCTATAGTAGATTAGC CTGAAACTACTGTCGTTTCTGTCGTTAGCGTCAACTAGA spacer 

length: 39 repeater length: 24
7074   731023 CTTTCAATTCTATAGTAGATTAGC ATACGCCGAATTAGAGCTAATCACTGAGAAATACGGTATATC spacer 

length: 42 repeater length: 24
7075   731090 CTTTCAATTCTATAGTAGATTAGC TTACTCTATAGCTAGTGTCATACTTTAAGGCAAGAAAAT spacer 

length: 39 repeater length: 24
7076   731154 CTTTCAATTCTATAGTAGATTAGC TTTTGCATACTCTCCCCCTCTGTCTATTTAATTATTCGTTT spacer 

length: 41 repeater length: 24
7077   731220 CTTTCAATTCTATAGTAGATTAGC ACGTCTATTTCTTCCTACCGGAGCAGATCGATAACTTT spacer 

length: 38 repeater length: 24
7078   731283 CTTTCAATTCTATAGTAGATTAGC CTATTAAAAGCACAAATTCAGGAATATGTTTAAAAATTT spacer 

length: 39 repeater length: 24
7079   731347 CTTTCAATTCTATAGTAGATTAGC AGATGTAGTTAGCCCACCTATTGGTGGAGGATAATTATTTTGT spacer 

length: 43 repeater length: 24
7080   731415 CTTTCAATTCTATAGTAGATTAGC CGGCTGCAAAGTATCATATATTCAGTTTTTCGCACTATT spacer 

length: 39 repeater length: 24
7081   731479 CTTTCAATTCTATAGTAGATTAGC TCAACTTTGTATCGTACCTTAACGGTGTGATTTATATCG spacer 

length: 39 repeater length: 24
7082   731543 CTTTCAATTCTATAGTAGATTAGC TACGTTACAAAAACTGAATAAACACCCCAGTTTACAGA spacer 

length: 38 repeater length: 24
7083   731606 CTTTCAATTCTATAGTAGATTAGC ACGACTTCAACCCCACCACCTAACGATAAACCATATTTCTTAG spacer 

length: 43 repeater length: 24
7084   731674 CTTTCAATTCTATAGTAGATTAGC AAGTTTTTATTTTTTCTGATAATTTATTGAACGAAATGGA spacer 

length: 40 repeater length: 24
7085   731739 CTTTCAATTCTATAGTAGATTAGC CACTGATAGGGATTGCCATTACTGTGATTATTGCACTAC spacer 

length: 39 repeater length: 24
7086   731803 CTTTCAATTCTATAGTAGATTAGC TTTAAAGTCTAGCTTACCGTTGTCGAACTTCATAAAGA spacer 

length: 38 repeater length: 24
7087   731866 CTTTCAATTCTATAGTAGATTAGC GCCTTTGCAGGAATTTCTAAAGGATAAGAATAAACAGGA spacer 

length: 39 repeater length: 24
7088   731930 CTTTCAATTCTATAGTAGATTAGC AAGAAACTACAACACCACCGTCAATTTCGAAGTTCAAAC spacer 

length: 39 repeater length: 24
7089   731994 CTTTCAATTCTATAGTAGATTAGC AAGAACAGAAAGGAAAACGATCTGAAAAGGAGAATAAT spacer 

length: 38 repeater length: 24
7090   732057 CTTTCAATTCTATAGTAGATTAGC ATAAATTATCTTCAAGAAAGAGGAAAAAGTGATATACA spacer 

length: 38 repeater length: 24
7091   732120 CTTTCAATTCTATAGTAGATTAGC TAGTCAATAAATGTCTGATTGTTGTTTTCCAACTCTAA spacer 

length: 38 repeater length: 24



7092   732183 CTTTCAATTCTATAGTAGATTAGC CATACCCGACACAAGAAAGTATGTTGAGGATTATGCCAA spacer 
length: 39 repeater length: 24

7093   732247 CTTTCAATTCTATAGTAGATTAGC TTATTCTCAGCGACAAGGTCTTTGAAATAGTAAAATGGAAA spacer 
length: 41 repeater length: 24

7094   732313 CTTTCAATTCTATAGTAGATTAGC CTAGATATAATATATTATATTTGGTCCATAGGAGGACCA spacer 
length: 39 repeater length: 24

7095   732377 CTTTCAATTCTATAGTAGATTAGC TCTTTAAATCTCATTTCTTTCACCATTTATCTTTTCTC spacer 
length: 38 repeater length: 24

7096   732440 CTTTCAATTCTATAGTAGATTAGC AAGAAAATAAAAAGATTGAAATTCTTAAAGCTTACAAGA spacer 
length: 39 repeater length: 24

7097   732504 CTTTCAATTCTATAGTAGATTAGC TTGGAATATTTTTACAAGGTGTAGAATTAATTGGAATT spacer 
length: 38 repeater length: 24

7098   732567 CTTTCAATTCTATAGTAGATTAGC TATGGCCTATGATTTTGACACACTTTCCTCAATTTTCC
7099   
7100   
7101   crispr 2
7102   736642 GCTAATCTACTATAGAATTGAAAG ACACTGGGCGATAACGGGAACGACAGGGGCGGGAAAGA spacer 

length: 38 repeater length: 24
7103   736705 GCTAATCTACTATAGAATTGAAAG TTTATTTTTTCAAACTAATTCGCAAAAATTGAAAGTCGA spacer 

length: 39 repeater length: 24
7104   736769 GCTAATCTACTATAGAATTGAAAG TATAATTATCTTTAGTCTTCCATCCATGGTATTTCAGAAA spacer 

length: 40 repeater length: 24
7105   736834 GCTAATCTACTATAGAATTGAAAG TATAAATATGGTGTCAGTGACGAATTAAAAATAACATAACCAG spacer 

length: 43 repeater length: 24
7106   736902 GCTAATCTACTATAGAATTGAAAG TTACTTCTTAGTGTTTTTACGAAAGTGAAAGCATTATCG spacer 

length: 39 repeater length: 24
7107   736966 GCTAATCTACTATAGAATTGAAAG TCAATATATCTTCCAATGCTGTTTTTGATATAGTCGACAAC spacer 

length: 41 repeater length: 24
7108   737032 GCTAATCTACTATAGAATTGAAAG GAAATAGAAAAAAGCTTTAAGAATTAAATATCTCTTCTGCC spacer 

length: 41 repeater length: 24
7109   737098 GCTAATCTACTATAGAATTGAAAG AAAGAAGATCAAGATTTAAGATATGTAATGACCTTTGGA spacer 

length: 39 repeater length: 24
7110   737162 GCTAATCTACTATAGAATTGAAAG CAACTTTAACACCAATTTTTTGGTTAATGGCACATAAA spacer 

length: 38 repeater length: 24
7111   737225 GCTAATCTACTATAGAATTGAAAG TCATCTAAAACGTAGATATTGTATAATGGGGGCATTCTA spacer 

length: 39 repeater length: 24
7112   737289 GCTAATCTACTATAGAATTGAAAG ATATTGCTTTAATCCTCGACCTACTGTCCTTAGTTA spacer length: 

36 repeater length: 24
7113   737350 GCTAATCTACTATAGAATTGAAAG CACTAATTATTGAACTAAGATGGGTTTTGTAAACTGTC spacer 

length: 38 repeater length: 24
7114   737413 GCTAATCTACTATAGAATTGAAAG AAAAAATAGATATTACTTTATGCTTTGTCTCCTAGAGCGA spacer 

length: 40 repeater length: 24
7115   737478 GCTAATCTACTATAGAATTGAAAG TATAATAAATATTATGTATATGGTTTGATTTACTTGTT spacer 

length: 38 repeater length: 24
7116   737541 GCTAATCTACTATAGAATTGAAAG ATGTTGATTATAGTTAACTGTCCATTTTGATAAATTTCTATT spacer 

length: 42 repeater length: 24
7117   737608 GCTAATCTACTATAGAATTGAAAG TTAATTTTATCATCACCCTATTTTCTCTTGCTAATAACT spacer 

length: 39 repeater length: 24
7118   737672 GCTAATCTACTATAGAATTGAAAG AATGTATACACTTGATAAATTGGAATTATAACTTTCAATCC spacer 

length: 41 repeater length: 24
7119   737738 GCTAATCTACTATAGAATTGAAAG GTCTCAAATATGTAGCTATTGCTGAACGTTATGAAAA spacer length: 

37 repeater length: 24
7120   737800 GCTAATCTACTATAGAATTGAAAG TGACTGTTGATATAAGCCGTATCATTAATGCGTATAAGG spacer 

length: 39 repeater length: 24
7121   737864 GCTAATCTACTATAGAATTGAAAG TTATTATATACGATAATATCATAGCCAACGTCTTTCAAC spacer 

length: 39 repeater length: 24
7122   737928 GCTAATCTACTATAGAATTGAAAG CCACCTGGCGTGATATAGATATTCTTATATTCAAGC spacer length: 

36 repeater length: 24
7123   737989 GCTAATCTACTATAGAATTGAAAG TTACTAAGAAATACTGAACCATACATATTATTTCTA spacer length: 

36 repeater length: 24
7124   738050 GCTAATCTACTATAGAATTGAAAG ATTATAGAGATATGGACTCTCACAAACAAAAGAACTGTAAACTG spacer 

length: 44 repeater length: 24
7125   738119 GCTAATCTACTATAGAATTGAAAG ATATTGATTGATTAAAATAGCGTTGTTTAGATAGTTGTTAA spacer 

length: 41 repeater length: 24
7126   738185 GCTAATCTACTATAGAATTGAAAG GTTATCGTACTTAATTAATATGTTGAATGGTAACGTTATGTCT spacer 

length: 43 repeater length: 24
7127   738253 GCTAATCTACTATAGAATTGAAAG TCATACACCTTGTGATTAATTTTGTTTGACTTTAACGC spacer 

length: 38 repeater length: 24
7128   738316 GCTAATCTACTATAGAATTGAAAG AAGTTTATTACCATTTTTGCTGAAAACGAGGATGAGGCA spacer 

length: 39 repeater length: 24
7129   738380 GCTAATCTACTATAGAATTGAAAG TTAACACTAGAATTTTAACGTCTTCGTCACCGATATGATATTCC spacer 



length: 44 repeater length: 24
7130   738449 GCTAATCTACTATAGAATTGAAAG CTTGTTCTTGTACTAGTTGGTCTGGCACCTCGACTATAACTTT spacer 

length: 43 repeater length: 24
7131   738517 GCTAATCTACTATAGAATTGAAAG TCATCAGAGACCCCATCCTTAACTTTCTCATCGCCTTGGAAG spacer 

length: 42 repeater length: 24
7132   738584 GCTAATCTACTATAGAATTGAAAG TCTATTCTTCCAATACCTCTCTAATTCTCTAAATTCCTCC spacer 

length: 40 repeater length: 24
7133   738649 GCTAATCTACTATAGAATTGAAAG AGTTCATAGAGCCCTATGGGAATCCCTACTAATCCCG spacer length: 

37 repeater length: 24
7134   738711 GCTAATCTACTATAGAATTGAAAG TTTGTGCTATATATAATGTAAGCTTCTGATGAATTGAAAAATATCT 

spacer length: 46 repeater length: 24
7135   738782 GCTAATCTACTATAGAATTGAAAG TTTTTCAGCGTCAGGCCAGACAGAAGCGATAGTTCTATTCC spacer 

length: 41 repeater length: 24
7136   738848 GCTAATCTACTATAGAATTGAAAG TTCTCTATTCCAGCCATCTCAACAACTCCTCCTCTTTAAC spacer 

length: 40 repeater length: 24
7137   738913 GCTAATCTACTATAGAATTGAAAG GTTTCACTAGACCGTGACTGTCGTTTAGCTCCAGCGGACTC spacer 

length: 41 repeater length: 24
7138   738979 GCTAATCTACTATAGAATTGAAAG AAAAATATTTATAGAGAGAGATGAGTGAAAGTATATGGCAATAG spacer 

length: 44 repeater length: 24
7139   739048 GCTAATCTACTATAGAATTGAAAG TTTTTCAATATAAAACTACATTCCTGCCATGAACCATC spacer 

length: 38 repeater length: 24
7140   739111 GCTAATCTACTATAGAATTGAAAG GAGAAAGATACGTGTTATCTATTCGTAGAGCTTCTTATTCC spacer 

length: 41 repeater length: 24
7141   739177 GCTAATCTACTATAGAATTGAAAG TCGTTTTTTAGGGAAGAGTTTGGCGAGTGTGCAGCTTATT spacer 

length: 40 repeater length: 24
7142   739242 GCTAATCTACTATAGAATTGAAAG TCGCTATTATTGTCAAAGAAATAATATACTTTTATCTCCT spacer 

length: 40 repeater length: 24
7143   739307 GCTAATCTACTATAGAATTGAAAG TTTTTATCAACAATAACCTGAAATTCCTCGAATCTAAA spacer 

length: 38 repeater length: 24
7144   739370 GCTAATCTACTATAGAATTGAAAG CTCAATATTTTCAACCGACTGGAATAATATAATAAATCTGAA spacer 

length: 42 repeater length: 24
7145   739437 GCTAATCTACTATAGAATTGAAAG TCATTTCCTAAGATCCCTTACATTTTCCAAGTAAGAGA spacer 

length: 38 repeater length: 24
7146   739500 GCTAATCTACTATAGAATTGAAAG TTAGGAGTCGTAGCACAGGGAGCTGTACAGTCACAGA spacer length: 

37 repeater length: 24
7147   739562 GCTAATCTACTATAGAATTGAAAG ACTATATACTCATAATCTCCTATTATTTGCCTCTCGGC spacer 

length: 38 repeater length: 24
7148   739625 GCTAATCTACTATAGAATTGAAAG TAAGTGTTACGATCTTTTTTACCGACCCTTTTTCTGAT spacer 

length: 38 repeater length: 24
7149   739688 GCTAATCTACTATAGAATTGAAAG ATTCTGTTCTTTGAGAACGGGTATGAGACTATCTTTA spacer length: 

37 repeater length: 24
7150   739750 GCTAATCTACTATAGAATTGAAAG AATATAATTCTTGTAAGCCTAACACAATTTTTCTAACTT spacer 

length: 39 repeater length: 24
7151   739814 GCTAATCTACTATAGAATTGAAAG ATTCTGTTGTAATAGTTCTTGTAATTCTTGTAATGTTAAC spacer 

length: 40 repeater length: 24
7152   739879 GCTAATCTACTATAGAATTGAAAG TCACTCTATTAGGCTATTGTTGTTTGTGCTTCTTCCCTG spacer 

length: 39 repeater length: 24
7153   739943 GCTAATCTACTATAGAATTGAAAG AAAATGTTAAACATTCTAAGATCTTGAAAATCTGTTCTT spacer 

length: 39 repeater length: 24
7154   740007 GCTAATCTACTATAGAATTGAAAG TCTTCTTAGTTACTTTGTTTACGAAATCAATTGCATCC spacer 

length: 38 repeater length: 24
7155   740070 GCTAATCTACTATAGAATTGAAAG ATTTTGGGTTGAAAAATAATTATATAATTAATAACT spacer length: 

36 repeater length: 24
7156   740131 GCTAATCTACTATAGAATTGAAAG GGCTGGATAAACTGCACGTGCACCGGTGTTTGGCTAGCGGGC spacer 

length: 42 repeater length: 24
7157   740198 GCTAATCTACTATAGAATTGAAAG GCGGGAATTGGTGTGGAAACTCTATCACAATCCACCTTCTCCA spacer 

length: 43 repeater length: 24
7158   740266 GCTAATCTACTATAGAATTGAAAG ATGGAATTCTTTCTATATACGCGACCTTTAGGATAACTATAA spacer 

length: 42 repeater length: 24
7159   740333 GCTAATCTACTATAGAATTGAAAG GCTAGCTGCGAAATTTGTATCGTTAGCTCGTAAGGCAGA spacer 

length: 39 repeater length: 24
7160   740397 GCTAATCTACTATAGAATTGAAAG CATTGACCTTAAACGTTACAACTCTCACGGGATCACCTCAT spacer 

length: 41 repeater length: 24
7161   740463 GCTAATCTACTATAGAATTGAAAG TTATTTTATCAGTAGGTACACCTCTGACTATTTTTAAT spacer 

length: 38 repeater length: 24
7162   740526 GCTAATCTACTATAGAATTGAAAG ACACTGTATGTTATGATATGAAAACCTGGAAGGAACTCGA spacer 

length: 40 repeater length: 24
7163   740591 GCTAATCTACTATAGAATTGAAAG TTTTGATTTATTTATACTGTTTATTAACCTTAAGATTTTTTTC spacer 

length: 43 repeater length: 24
7164   740659 GCTAATCTACTATAGAATTGAAAG AGGAATGTAAAATGTACCGCCCTAGGAAACACGAAACTC spacer 

length: 39 repeater length: 24



7165   740723 GCTAATCTACTATAGAATTGAAAG TCGGAAGAGATAGTTAATTCAATAGTTGTTTTTTCAGTCTTGG spacer 
length: 43 repeater length: 24

7166   740791 GCTAATCTACTATAGAATTGAAAG AACGGTAAAAACGCGTAAAACAACCTATTTTGGGTT spacer length: 
36 repeater length: 24

7167   740852 GCTAATCTACTATAGAATTGAAAG TTCTGCACTACTCCTAACCTTAGTTAATACGACACCTATT spacer 
length: 40 repeater length: 24

7168   740917 GCTAATCTACTATAGAATTGAAAG AATTTAATTTCCAAAATTACAATTCCTAATGGAATAGCGGGA spacer 
length: 42 repeater length: 24

7169   740984 GCTAATCTACTATAGAATTGAAAG TTAATTTCAACAAAGAAAGAGCCGAATTACTTAACGATC spacer 
length: 39 repeater length: 24

7170   741048 GCTAATCTACTATAGAATTGAAAG TATACTGGAATGAACCCAATACTAACTTCTACATATGCACA spacer 
length: 41 repeater length: 24

7171   741114 GCTAATCTACTATAGAATTGAAAG GCAGGGTTCGTAGATACTTAAAAGAGCTGTACGGGGA spacer length: 
37 repeater length: 24

7172   741176 GCTAATCTACTATAGAATTGAAAG TCCTCTGATGTTGGTGCTAGTTTTACTATCAGCGATGGCA spacer 
length: 40 repeater length: 24

7173   741241 GCTAATCTACTATAGAATTGAAAG AATTTGCATCTTTATATAGAGAGTACAAGTTCTTTATC spacer 
length: 38 repeater length: 24

7174   741304 GCTAATCTACTATAGAATTGAAAG TTTCCAGAACACGAATCTCGTCTTTTAGTTTATTTAATT spacer 
length: 39 repeater length: 24

7175   741368 GCTAATCTACTATAGAATTGAAAG TAAATTGTATACATTTCACCTGCTAATTTATATATAACAACA spacer 
length: 42 repeater length: 24

7176   741435 GCTAATCTACTATAGAATTGAAAG ATTACTGGATCTTTGAGTCCTATTATTCCTATTACTTTGTTA spacer 
length: 42 repeater length: 24

7177   741502 GCTAATCTACTATAGAATTGAAAG ATGATCATACATCATGTCATAACTTTTCATGAGTTTCTACG spacer 
length: 41 repeater length: 24

7178   741568 GCTAATCTACTATAGAATTGAAAG TTAGCAATAATTACGCCCGAGATCATAGGACTGGCTTATG spacer 
length: 40 repeater length: 24

7179   741633 GCTAATCTACTATAGAATTGAAAG TCTGTTACGCCGAGTGCCGGTAACACTTGAGCCATTTG spacer 
length: 38 repeater length: 24

7180   741696 GCTAATCTACTATAGAATTGAAAG CAGTTAATGTCGTTAAGTTCTAGGTTTAGCAAAAGTCG spacer 
length: 38 repeater length: 24

7181   741759 GCTAATCTACTATAGAATTGAAAG TATATTAAGGAGATTCCTAATTCTGAATGCTAACTCTT spacer 
length: 38 repeater length: 24

7182   741822 GCTAATCTACTATAGAATTGAAAG GGTCTAGCCGTAATTAATGGGAAAAATTGATATGAC spacer length: 
36 repeater length: 24

7183   741883 GCTAATCTACTATAGAATTGAAAG TTTGTAAATTGTATTATATATCCATTCATATCTACAGAT spacer 
length: 39 repeater length: 24

7184   741947 GCTAATCTACTATAGAATTGAAAG GCTCCACCGCCTTTTACCATTCCCTGAATATGATAATAG spacer 
length: 39 repeater length: 24

7185   742011 GCTAATCTACTATAGAATTGAAAG CTTTCTTTCTGCTTTTCGTACTAGGTTTTTCTTCTTTTTC spacer 
length: 40 repeater length: 24

7186   742076 GCTAATCTACTATAGAATTGAAAG AAAGTTTCACCGAGTGGTCTATGGTTATTAATAAAATA spacer 
length: 38 repeater length: 24

7187   742139 GCTAATCTACTATAGAATTGAAAG GAGTAAAATCCTAACTTTGAAAGGTAGGCGTCTAAAAAATTGTTGTCC 
spacer length: 48 repeater length: 24

7188   742212 GCTAATCTACTATAGAATTGAAAG AAAAAAGACTTAATAGTTACAGCAAAAATGGTCAAAAAAATACA spacer 
length: 44 repeater length: 24

7189   742281 GCTAATCTACTATAGAATTGAAAG ATACTTTTTAACGTTTTCATTTATCATGTTTCTATCACTA spacer 
length: 40 repeater length: 24

7190   742346 GCTAATCTACTATAGAATTGAAAG CTCCTTTTTCTCCTATAGTAGGAATAGATAAACAACTTCGC spacer 
length: 41 repeater length: 24

7191   742412 GCTAATCTACTATAGAATTGAAAG TTCGTACTGTCCTCTCAGCAAAGCCCTATATTTTTTCG spacer 
length: 38 repeater length: 24

7192   742475 GCTAATCTACTATAGAATTGAAAG AAAGGAACACCAATTCCTATTCCTACAGCTGCAGCTGTGCC spacer 
length: 41 repeater length: 24

7193   742541 GCTAATCTACTATAGAATTGAAAG TTATTGAATAAAACAGAGTACAAAATATTTAGTGGTGATA spacer 
length: 40 repeater length: 24

7194   742606 GCTAATCTACTATAGAATTGAAAG ATGGCCTATGATTTTGACACACTTTCCTCAATTTTCCTTT
7195   
7196   
7197   GCA_000189575.1_ASM18957v1_genomic.fna(findCrispr):
7198   START       REPEAT                           

SPACER                                             
7199   crispr 1
7200   355293 TTCAATTCTATAGTAGATTAGC TGAGGGCAAAAATTCTTAGAGATGTTATCGACGACTTGGCGC spacer 

length: 42 repeater length: 22
7201   355358 TTCAATTCTATAGTAGATTAGC CACTTTCTTTCGCCTCGTCAAGTATAGGTGAAACATCAGAC spacer 

length: 41 repeater length: 22
7202   355422 TTCAATTCTATAGTAGATTAGC TACGCAGAATCCTGAGCAAATAGGTATCGCCGCCCTCGTC spacer 

length: 40 repeater length: 22



7203   355485 TTCAATTCTATAGTAGATTAGC CTTACGAATTGCGTTTGTGTTAGTGTGCCTGATACAACAGC spacer 
length: 41 repeater length: 22

7204   355549 TTCAATTCTATAGTAGATTAGC CCGCGTTTACCGCGAATACCGCGATCTCCCCCGGATTCTGTTAAC spacer 
length: 45 repeater length: 22

7205   355617 TTCAATTCTATAGTAGATTAGC AGACTGAGTGAAATTCTGAAAGTGTTGAAGGAACCGGAAAC spacer 
length: 41 repeater length: 22

7206   355681 TTCAATTCTATAGTAGATTAGC TGAGGCTGATGAGTCTAGATTTAGAACTGGATATATTCAATGC spacer 
length: 43 repeater length: 22

7207   355747 TTCAATTCTATAGTAGATTAGC CATTACCACAGCCTGGTGGAACTTTACCAGGTTCACTTTAC spacer 
length: 41 repeater length: 22

7208   355811 TTCAATTCTATAGTAGATTAGC 
TCGTCAGCCTCTGCCGAATTATGTTTCATATACCATGTTTTTCTTTCAATTCTATAGCAGATTAGCGTATTTTTATATTAGAAAAT
ATGTAAAAAGACTACATGTTCTC spacer length: 109 repeater length: 22

7209   355943 TTCAATTCTATAGTAGATTAGC CTAAAGAAGTGGCAATCACAACAAAGGATGGTAAAAGCATTAC spacer 
length: 43 repeater length: 22

7210   356009 TTCAATTCTATAGTAGATTAGC TTTCACTACTGTAATGTTGTGAGTTTCATGTCTTATCATC spacer 
length: 40 repeater length: 22

7211   356072 TTCAATTCTATAGTAGATTAGC CTTATACCCAAATGTCACATAGATTTGCTAAACCGATAGC spacer 
length: 40 repeater length: 22

7212   356135 TTCAATTCTATAGTAGATTAGC CTTTCGTTGATCATTATCTCATCAACAACATAATCATCCCTCACAC spacer 
length: 46 repeater length: 22

7213   356204 TTCAATTCTATAGTAGATTAGC GTTACGTTATAGAAACAAGCAGAACTAACAGAAGTATATC spacer 
length: 40 repeater length: 22

7214   356267 TTCAATTCTATAGTAGATTAGC GTCAACTCTCCTAACTCCAATTGAGGAGTGGAATGAGATCTCATC spacer 
length: 45 repeater length: 22

7215   356335 TTCAATTCTATAGTAGATTAGC CTATGACAAACACGAAACCTATCATGAACAGCGGTGCAAAC spacer 
length: 41 repeater length: 22

7216   356399 TTCAATTCTATAGTAGATTAGC CCGATTTCTTGGCGTCTGATTCTGATTCGGGCAATATGC spacer length: 
39 repeater length: 22

7217   356461 TTCAATTCTATAGTAGATTAGC AAAAAAACATATTCCGTTATCCCCACGCCTCTACCACCACCC spacer 
length: 42 repeater length: 22

7218   356526 TTCAATTCTATAGTAGATTAGC GTTGTTGATTATAATTATAGCTGTCGCAGTGACAGCAGAC spacer 
length: 40 repeater length: 22

7219   356589 TTCAATTCTATAGTAGATTAGC CTATCCATAGATCGCCCCTATTAGTCAACACGTTGTTGTGC spacer 
length: 41 repeater length: 22

7220   356653 TTCAATTCTATAGTAGATTAGC TACTTGTATAACAATAGAGGCAATTATCGCTATGGCATGGG spacer 
length: 41 repeater length: 22

7221   356717 TTCAATTCTATAGTAGATTAGC CGTTAGGAGCGCTAGGTGGTGGACTTTTCGGGATAGCGCC spacer 
length: 40 repeater length: 22

7222   356780 TTCAATTCTATAGTAGATTAGC CTAAAATATCATGGATATCGATAGATAATGAAAAGTATATAACC spacer 
length: 44 repeater length: 22

7223   356847 TTCAATTCTATAGTAGATTAGC TCGGAATCGTGCCAAGTTAATCAACAACCAGATGGTCACAC spacer 
length: 41 repeater length: 22

7224   356911 TTCAATTCTATAGTAGATTAGC CCGTGCCATTTGGAGCTCCCACCTAAAAATGTGTAAAATC spacer 
length: 40 repeater length: 22

7225   356974 TTCAATTCTATAGTAGATTAGC TAAAAATTAAGCAAGCATTACGTGACGCCGTAAGAGAGAC spacer 
length: 40 repeater length: 22

7226   357037 TTCAATTCTATAGTAGATTAGC ACCAAGATGAAGATAAAAAGAACTATTATCGTTTTGACGTC spacer 
length: 41 repeater length: 22

7227   357101 TTCAATTCTATAGTAGATTAGC ATTAATTTATTGACAGTCTATCTTATAAATAATCATGAAAAC spacer 
length: 42 repeater length: 22

7228   357166 TTCAATTCTATAGTAGATTAGC CTTCAACAACAGCAAATGCAGGTCTAACAACTTCAGATGTC spacer 
length: 41 repeater length: 22

7229   357230 TTCAATTCTATAGTAGATTAGC CTAATTCTGGTTCAAGCAACATCACTATAATAATAAAC spacer length: 
38 repeater length: 22

7230   357291 TTCAATTCTATAGTAGATTAGC CGGTGCTGCATGCAGCATTATCCGCTCACCCTAGTATTATC spacer 
length: 41 repeater length: 22

7231   357355 TTCAATTCTATAGTAGATTAGC GTTACTCTTTTGATATTTCTCATTTTTTCAATTTTTATTACC spacer 
length: 42 repeater length: 22

7232   357420 TTCAATTCTATAGTAGATTAGC TGAATGACCTTATAAGACTGATGAGACGAGCTTATGAAGAGAAC spacer 
length: 44 repeater length: 22

7233   357487 TTCAATTCTATAGTAGATTAGC CTGTCGACTTCTACCAAATTGAAGGTAAAACAATATATTATATAC spacer 
length: 45 repeater length: 22

7234   357555 TTCAATTCTATAGTAGATTAGC CCATTCTGTTAAGTGGCACTATGCCTTCCGCCGATTATCTTAGGAC spacer 
length: 46 repeater length: 22

7235   357624 TTCAATTCTATAGTAGATTAGC CCAGCAAATGGCTCAAGTATTACCAGCGTTAGGTGTAACAGAC spacer 
length: 43 repeater length: 22

7236   357690 TTCAATTCTATAGTAGATTAGC CCCGTCGCTATCTTCTACAGTCTCTTGTGTTAAGTATC spacer length: 
38 repeater length: 22

7237   357751 TTCAATTCTATAGTAGATTAGC TTAGGTAGGTACTCATTTACCCATAAATTATATTGTAGTATC spacer 
length: 42 repeater length: 22



7238   357816 TTCAATTCTATAGTAGATTAGC TTGTCGACTACTGAAGATAAGGATATCTCTATATGAATC spacer length: 
39 repeater length: 22

7239   357878 TTCAATTCTATAGTAGATTAGC TCAAAGTTTACGCGAATAGACCCGGACACCGTGGTATCATAACAAC spacer 
length: 46 repeater length: 22

7240   357947 TTCAATTCTATAGTAGATTAGC GAAGCTGAGGCATTAGAAGCAGAAAGAAGGGGAAGAGTATGACT spacer 
length: 44 repeater length: 22

7241   358014 TTCAATTCTATAGTAGATTAGC ACAGGGAATTCGCAATACTCTAGTACGTACACACAAATAGCTAACC spacer 
length: 46 repeater length: 22

7242   358083 TTCAATTCTATAGTAGATTAGC GGAGCTGCTTCTAAATTATTTATAGCGAAATCTATATGTACGGC spacer 
length: 44 repeater length: 22

7243   358150 TTCAATTCTATAGTAGATTAGC TCAAATGGTCTAATTTTTGATGAAATTCAAACTTGGAAAGAC spacer 
length: 42 repeater length: 22

7244   358215 TTCAATTCTATAGTAGATTAGC CTTTGGGGATCCGTTACATTAATCCCACCGTTTAGTATCTC spacer 
length: 41 repeater length: 22

7245   358279 TTCAATTCTATAGTAGATTAGC ACTACTATCCCTTCTACTCTACAAGAAGGGGTTGAGAGATGC spacer 
length: 42 repeater length: 22

7246   358344 TTCAATTCTATAGTAGATTAGC GTTAGGGCATGTTCATCAATGTTTGGGCATGAAAATGTAATAAC spacer 
length: 44 repeater length: 22

7247   358411 TTCAATTCTATAGTAGATTAGC GAGAAGGAGCGGAAATATTTACGCGAATTGTGGAATGAGGC spacer 
length: 41 repeater length: 22

7248   358475 TTCAATTCTATAGTAGATTAGC AGGATCATCCCGTTCCTTCTGGTGACGGTGGTCTATAAGTTTAAC spacer 
length: 45 repeater length: 22

7249   358543 TTCAATTCTATAGTAGATTAGC GAATTCCATGTCTTGCTAATTGTACATGATAATTTACAATTTTC spacer 
length: 44 repeater length: 22

7250   358610 TTCAATTCTATAGTAGATTAGC CGAGTGAATCTATAACGGGTAGTGGAAACACATTAGTAAACGC spacer 
length: 43 repeater length: 22

7251   358676 TTCAATTCTATAGTAGATTAGC TACCAAACACCTCCCTAACCTGACTCTTTGTCAACGTCAGC spacer 
length: 41 repeater length: 22

7252   358740 TTCAATTCTATAGTAGATTAGC TCTGCATTTTTCACGATTTCACGTAAATCTTTTCCATCTAC spacer 
length: 41 repeater length: 22

7253   358804 TTCAATTCTATAGTAGATTAGC TTCAATTATTGCTTCACCATAACTGCCATCATCACTAGTC spacer 
length: 40 repeater length: 22

7254   358867 TTCAATTCTATAGTAGATTAGC TTTATCGAAAGATTTAAATATCTAATTTGCGTACAAGATAATC spacer 
length: 43 repeater length: 22

7255   358933 TTCAATTCTATAGTAGATTAGC AAAAATATAACGACAGATTGACGGAAATCGAGAAAGACCCGTTC spacer 
length: 44 repeater length: 22

7256   359000 TTCAATTCTATAGTAGATTAGC TTGAGAAAAAAGGGATAATCAAGAGTGAGGGGGATGGAACAC spacer 
length: 42 repeater length: 22

7257   359065 TTCAATTCTATAGTAGATTAGC ACCGGTTCTTCTTCATGTAAGTATCTATAGCGTTAGTCTGC spacer 
length: 41 repeater length: 22

7258   359129 TTCAATTCTATAGTAGATTAGC ATCAAGAGACCAAGAAAATACTAGACAGTCTTTACGATAAGC spacer 
length: 42 repeater length: 22

7259   359194 TTCAATTCTATAGTAGATTAGC AATGCAGTGGCGGAATCTAAGGATTATTCAATAGATGATAC spacer 
length: 41 repeater length: 22

7260   359258 TTCAATTCTATAGTAGATTAGC ATAGAAGATATTGGAACAATAACTTCAGATAATTTTATAGAC spacer 
length: 42 repeater length: 22

7261   359323 TTCAATTCTATAGTAGATTAGC ATTATTCTAGTTCCTAACAATGTTCCTTCCAATTTCACGACT spacer 
length: 42 repeater length: 22

7262   359388 TTCAATTCTATAGTAGATTAGC AGAACCTCCTACTTGTGACTCTTTCTAACATGTCAAAAGAC spacer 
length: 41 repeater length: 22

7263   359452 TTCAATTCTATAGTAGATTAGC TTGTCTTGTGGGCATCTTAACTCTACTACGCCGTTTTGATC spacer 
length: 41 repeater length: 22

7264   359516 TTCAATTCTATAGTAGATTAGC ACGGGTACTAAGGATAGGATAATGATTAACGAAAAGAAGTTGAC spacer 
length: 44 repeater length: 22

7265   359583 TTCAATTCTATAGTAGATTAGC ACAGACGCTATAAGAAGAAGAATAGAAGAATTGCTGAAGTC spacer 
length: 41 repeater length: 22

7266   359647 TTCAATTCTATAGTAGATTAGC AATTCCGCGGATCAATCTTTACAGAAATGGTACAACTC spacer length: 
38 repeater length: 22

7267   359708 TTCAATTCTATAGTAGATTAGC ATAAATATCAAATGTTTGCGTATTTCAGGATAATGAGGCTTAC spacer 
length: 43 repeater length: 22

7268   359774 TTCAATTCTATAGTAGATTAGC GGATAATTCTTCAGAATTTAAGTAACTATGTAGTTTATATC spacer 
length: 41 repeater length: 22

7269   359838 TTCAATTCTATAGTAGATTAGC TCAATTCCTCCGCGAATTCTTTTGGAAAAACAAAAGAGATTAGC spacer 
length: 44 repeater length: 22

7270   359905 TTCAATTCTATAGTAGATTAGC AGTGACACATATCGAAATGTCACACTATGGTTGAAAATGTTCCC spacer 
length: 44 repeater length: 22

7271   359972 TTCAATTCTATAGTAGATTAGC ATGGGGACCAGTCACGCTGATACCACCATTTTCAATTCTC spacer 
length: 40 repeater length: 22

7272   360035 TTCAATTCTATAGTAGATTAGC CGGTGTATATGAACAATCCTGGACCAGCGTAACCGTTATACGC spacer 
length: 43 repeater length: 22

7273   360101 TTCAATTCTATAGTAGATTAGC TATTAGTTAACACAAAACCTAATTTTTCTATTTCTCTCACC spacer 



length: 41 repeater length: 22
7274   360165 TTCAATTCTATAGTAGATTAGC AGTATGTAGTGGAATACATCAAAGATAGCATAGGTGATTTAGCAGAC spacer 

length: 47 repeater length: 22
7275   360235 TTCAATTCTATAGTAGATTAGC AGAAAATAAAAGAATTAAATCAGTACCCGTGTTTAGTAATTGTAC spacer 

length: 45 repeater length: 22
7276   360303 TTCAATTCTATAGTAGATTAGC CTGAGTATTGTATTTCATCATAGAATGGCGGGTCAGTGAAAC spacer 

length: 42 repeater length: 22
7277   360368 TTCAATTCTATAGTAGATTAGC GAAAAACTAAAGAAGAAAGATCTCGTTACTTTCAATATTATTGAC spacer 

length: 45 repeater length: 22
7278   360436 TTCAATTCTATAGTAGATTAGC TCACCCGTTTATGGGGTAGGTAATACCGGGTTTTCCTCAATC spacer 

length: 42 repeater length: 22
7279   360501 TTCAATTCTATAGTAGATTAGC TTGCCCCTCATATTTTGTTTAAACGAAAAAAATATAAAAGCTTTTC spacer 

length: 46 repeater length: 22
7280   360570 TTCAATTCTATAGTAGATTAGC CTTTGGAGGTGGAGGTGGCGAAGTCCAAGAGATATCTGGAAC spacer 

length: 42 repeater length: 22
7281   360635 TTCAATTCTATAGTAGATTAGC CAAGAGGCCGTGATCGAGAGGGCGTTAGAATCTCTAAAGCGC spacer 

length: 42 repeater length: 22
7282   360700 TTCAATTCTATAGTAGATTAGC TACCATATTATAATGAAATAAAATTTATTTCTAAAATTACC spacer 

length: 41 repeater length: 22
7283   360764 TTCAATTCTATAGTAGATTAGC TATGGCCCCTCAATTAACTAGTACTTATGCACAATATGATAAC spacer 

length: 43 repeater length: 22
7284   360830 TTCAATTCTATAGTAGATTAGC AATTGAAGGTTCCAATTTTCCTCACTTCAAATATTTTAAAAC spacer 

length: 42 repeater length: 22
7285   360895 TTCAATTCTATAGTAGATTAGC ACGATATCGCTGAGATTGTCAGGATCCACGTTGAAAGAGTAC spacer 

length: 42 repeater length: 22
7286   360960 TTCAATTCTATAGTAGATTAGC CCAATACCCCCATCAAAAAATGTATGTTGACTTGAACTC spacer length: 

39 repeater length: 22
7287   361022 TTCAATTCTATAGTAGATTAGC TTCAAAATTAAATGTTAAAGATAAAACTGTGACAATAATC spacer 

length: 40 repeater length: 22
7288   361085 TTCAATTCTATAGTAGATTAGC GAGGACCAGCTATGGTCCTCTATAGGTGGACCATCTCAGGACCAGCTAC 

spacer length: 49 repeater length: 22
7289   361157 TTCAATTCTATAGTAGATTAGC ATAGCGACACTGGCTATCGGATGGTGGCTAGGGTCTACATTC spacer 

length: 42 repeater length: 22
7290   361222 TTCAATTCTATAGTAGATTAGC TCGGAGAACTGGGTAGGTTTTTGGAGAACATAACCGATGAC spacer 

length: 41 repeater length: 22
7291   361286 TTCAATTCTATAGTAGATTAGC ATGGAGAGGGCAAAAAGTCAACTGTCTAACCCCGGGTGGGTC spacer 

length: 42 repeater length: 22
7292   361351 TTCAATTCTATAGTAGATTAGC GCCAGCGCCACCCGTATAAGCAAATGTCATATTAGCATAAATC spacer 

length: 43 repeater length: 22
7293   361417 TTCAATTCTATAGTAGATTAGC TCGCTATACCGGTATTGATAAATAATGCCTTAGTCTTCTCAGGATC spacer 

length: 46 repeater length: 22
7294   361486 TTCAATTCTATAGTAGATTAGC CGTAACTTTACAATAAAAATAAAAAGGAGGTATTGTAAGC spacer 

length: 40 repeater length: 22
7295   361549 TTCAATTCTATAGTAGATTAGC CCCTGCAAAGCCACCGGGCATTCCAGCCGGTAGTATGGGTGGC spacer 

length: 43 repeater length: 22
7296   361615 TTCAATTCTATAGTAGATTAGC TTACTTTAATGGGAAAAACGAGTAGAAAAATTTAAATACTC spacer 

length: 41 repeater length: 22
7297   361679 TTCAATTCTATAGTAGATTAGC ACGGTCGCTCAAAAGGCGACCGTGATAAAAGTCAAGTTC spacer length: 

39 repeater length: 22
7298   361741 TTCAATTCTATAGTAGATTAGC AGTCCTCCGAGATATTGAAAGCCTTAAGATATTGATAGTAC spacer 

length: 41 repeater length: 22
7299   361805 TTCAATTCTATAGTAGATTAGC AAAAACTTCTTAATTGCTTCTCTTTGTTTTTCGCCTGTAAC
7300   
7301   
7302   crispr 2
7303   365879 CTAATCTACTATAGAATTGAAAG ACAACGTTGATCCAATTAATCTTGTTCGCTGCAGGAGTCGGTG spacer 

length: 43 repeater length: 23
7304   365946 CTAATCTACTATAGAATTGAAAG TTAAATTTAATTTTAAATTCATAACCGTTAGCGTCACCATT spacer 

length: 41 repeater length: 23
7305   366011 CTAATCTACTATAGAATTGAAAG TTTGCACTCACCGTTACGCTAGTAGTGTCATTAATAGAAT spacer 

length: 40 repeater length: 23
7306   366075 CTAATCTACTATAGAATTGAAAG TTTTCGATTTTTTCTCGCTCTCGCGAGAACTTTTTCAATCA spacer 

length: 41 repeater length: 23
7307   366140 CTAATCTACTATAGAATTGAAAG ATTAGCCCGTGAAGGATTCACAGTTCAACAGATAGCATT spacer 

length: 39 repeater length: 23
7308   366203 CTAATCTACTATAGAATTGAAAG ACTCAGTGCCTGCTCCTCCAAACGCTTCCGTGCCGTAATAT spacer 

length: 41 repeater length: 23
7309   366268 CTAATCTACTATAGAATTGAAAG AGAACTTAAAAAAATGAAGAGATAAAAAGATAAATATGTCATAACT spacer 

length: 46 repeater length: 23
7310   366338 CTAATCTACTATAGAATTGAAAG ATCACGCCTTCCTCTACTTCAAGAGTAAGGAAGTCAGG spacer length: 

38 repeater length: 23



7311   366400 CTAATCTACTATAGAATTGAAAG GTTGTTAGGGAAAGCGCTTAGATACGATACGTTAGA spacer length: 
36 repeater length: 23

7312   366460 CTAATCTACTATAGAATTGAAAG AACATTTACAAACATAGTCATTACTCCAGAGTTTAACTGTGC spacer 
length: 42 repeater length: 23

7313   366526 CTAATCTACTATAGAATTGAAAG TTAGGCGTTAACCACACCCAACCGATAATTTCGTAATCAT spacer 
length: 40 repeater length: 23

7314   366590 CTAATCTACTATAGAATTGAAAG TTTAATTCAAAACTTCCGCCTCTACTAGTTAGTAAATATAA spacer 
length: 41 repeater length: 23

7315   366655 CTAATCTACTATAGAATTGAAAG GTAAAACCATTTTGAAATTTTGCAATTACCAAATCATCTT spacer 
length: 40 repeater length: 23

7316   366719 CTAATCTACTATAGAATTGAAAG TGTCTTCAAGAAGGTGCCTAAGCACCTTCTTTTTGGGGTCTT spacer 
length: 42 repeater length: 23

7317   366785 CTAATCTACTATAGAATTGAAAG GATTAGGTATGAATTTATTGGTTACTATTAGATCTCCT spacer length: 
38 repeater length: 23

7318   366847 CTAATCTACTATAGAATTGAAAG AGTGCTGTCATCAAATGAAAAAAGAAGACTGACTTTATAA spacer 
length: 40 repeater length: 23

7319   366911 CTAATCTACTATAGAATTGAAAG CATTTTGATATCTTTCCACACGAATTAGATCAGCTAGCTAA spacer 
length: 41 repeater length: 23

7320   366976 CTAATCTACTATAGAATTGAAAG AACGAGATTGAGAAAATCGTTACTGACACAAAGCTAAGAG spacer 
length: 40 repeater length: 23

7321   367040 CTAATCTACTATAGAATTGAAAG TTTCCGCTAAAATTTTTTAATATATAAATGTTTTTACGCCGT spacer 
length: 42 repeater length: 23

7322   367106 CTAATCTACTATAGAATTGAAAG TCAGTCCCGCTAGAAACAATTACATAGTCCATAGCTCCA spacer 
length: 39 repeater length: 23

7323   367169 CTAATCTACTATAGAATTGAAAG TTTAAAGCCAAATTCATGATATTACCAAATTGACTGAAATATTAT spacer 
length: 45 repeater length: 23

7324   367238 CTAATCTACTATAGAATTGAAAG TTTTCTATCACTATTATATATTATATATTATGACAAATTTAT spacer 
length: 42 repeater length: 23

7325   367304 CTAATCTACTATAGAATTGAAAG ATCAGTCGAGGGACGGTAAATATCACAAGGCCTATGAAATCCT spacer 
length: 43 repeater length: 23

7326   367371 CTAATCTACTATAGAATTGAAAG CATTCAGTGTATATAGTTCCTAGTTTTCGATTCCCTATGCATAT spacer 
length: 44 repeater length: 23

7327   367439 CTAATCTACTATAGAATTGAAAG CCTCTCTGTAAACGTAAATACTTATCAATCGATAGTTGTCTT spacer 
length: 42 repeater length: 23

7328   367505 CTAATCTACTATAGAATTGAAAG ATCATGAGAAAAATAGTCGATACTCTCCCCCACTTAAGGAG spacer 
length: 41 repeater length: 23

7329   367570 CTAATCTACTATAGAATTGAAAG GAAACATTTAGTAAAATAAATCCAAATGCACTTCTATTAATT spacer 
length: 42 repeater length: 23

7330   367636 CTAATCTACTATAGAATTGAAAG TGAGACTTTACTACTGGAAACTCATAAATTCTGCCCTTGAAGTA spacer 
length: 44 repeater length: 23

7331   367704 CTAATCTACTATAGAATTGAAAG GCTTTTCGAATATCATAGTCTGGCAAGTTTGTCGGTTCACC spacer 
length: 41 repeater length: 23

7332   367769 CTAATCTACTATAGAATTGAAAG CAAACTCAAACAAAAAGTGAAAGCGAATATGATTTTTTAG spacer 
length: 40 repeater length: 23

7333   367833 CTAATCTACTATAGAATTGAAAG TCCAGTACGTTATGTAAGATGAACCGGCACCGTCACCTACGA spacer 
length: 42 repeater length: 23

7334   367899 CTAATCTACTATAGAATTGAAAG TTTTTATATCAAAGTTATAGATATAATCGCGGGCCATAT spacer 
length: 39 repeater length: 23

7335   367962 CTAATCTACTATAGAATTGAAAG TAAGAATTTCATCTGCTTCGTGCTGAACATTAACTCATATTT spacer 
length: 42 repeater length: 23

7336   368028 CTAATCTACTATAGAATTGAAAG TTTATTCATGTCAAATTAGGCTAGAGACCCCACTCCTTGAGG spacer 
length: 42 repeater length: 23

7337   368094 CTAATCTACTATAGAATTGAAAG CTTAATGTCGGTGGTACAATACCGCCAAAGGCTATAGTGT spacer 
length: 40 repeater length: 23

7338   368158 CTAATCTACTATAGAATTGAAAG GCTAAAAAACAGCTGTTCAAAGTGTGTGAGACCATCACT spacer 
length: 39 repeater length: 23

7339   368221 CTAATCTACTATAGAATTGAAAG AATTCTATAAATTCTACACTTTCTACTGGAATTGAAAAT spacer 
length: 39 repeater length: 23

7340   368284 CTAATCTACTATAGAATTGAAAG TCAGCTGGACGTAAAAAAGATGCTGCTATGTCTATACC spacer length: 
38 repeater length: 23

7341   368346 CTAATCTACTATAGAATTGAAAG AATTAGAATAATCAGTTACATCGTAATTGTCAAAATCGACG spacer 
length: 41 repeater length: 23

7342   368411 CTAATCTACTATAGAATTGAAAG TCTAAGCTCGTTTACTGAATAATGTGTGACTATGCTTAGA spacer 
length: 40 repeater length: 23

7343   368475 CTAATCTACTATAGAATTGAAAG TATGCCGTCCCGACGTTAGTCCCTTGCTGTCCTAAATTA spacer 
length: 39 repeater length: 23

7344   368538 CTAATCTACTATAGAATTGAAAG GAATAGGCTATTGTTGCTTATGCTTCTTCCCTGAAGTAATA spacer 
length: 41 repeater length: 23

7345   368603 CTAATCTACTATAGAATTGAAAG GTAAAACTAATGGGAAGGCCAGGGGTTGCGTAAATTTCCAC spacer 
length: 41 repeater length: 23

7346   368668 CTAATCTACTATAGAATTGAAAG TATTATTTTTTCTACTCGTGCTGTTGGTACATTCTCGTTT spacer 



length: 40 repeater length: 23
7347   368732 CTAATCTACTATAGAATTGAAAG TTCAAGTGTGTAAATTAGAGTGTTGTTGGACAGAGAAACTG spacer 

length: 41 repeater length: 23
7348   368797 CTAATCTACTATAGAATTGAAAG TTTCAAAGGGGCTGAATTTTACGTTGACGATAATATCTAC spacer 

length: 40 repeater length: 23
7349   368861 CTAATCTACTATAGAATTGAAAG TAACGTAATCAACTAAGCCTGGCGTCGCTATACCAGTATTAAT spacer 

length: 43 repeater length: 23
7350   368928 CTAATCTACTATAGAATTGAAAG CATAAATTCTGCCCTTGAAGTAAATGTCATAAACTTCAATAC spacer 

length: 42 repeater length: 23
7351   368994 CTAATCTACTATAGAATTGAAAG TTCGTCTTATTCTCTAATACATTATTATTATATATGAATACTC spacer 

length: 43 repeater length: 23
7352   369061 CTAATCTACTATAGAATTGAAAG TCTCTCTGGCCCACCGGTGGGCCAGCGGAGGACCCGGGGGTC spacer 

length: 42 repeater length: 23
7353   369127 CTAATCTACTATAGAATTGAAAG GTAAAATACAGTAAAATTTTGAATAACTTCGAAGAACTGCA spacer 

length: 41 repeater length: 23
7354   369192 CTAATCTACTATAGAATTGAAAG TTTATTCCCTTTATCTTCAGAATTCTAGAAGCTATTTTAT spacer 

length: 40 repeater length: 23
7355   369256 CTAATCTACTATAGAATTGAAAG CGTGGAGCTCCGAACCCTTCTCAAACGTCACTACGGTCA spacer 

length: 39 repeater length: 23
7356   369319 CTAATCTACTATAGAATTGAAAG GAAGAGAGTGAAGAACTAAAGAAAAAAGGAAAAGCTGT spacer length: 

38 repeater length: 23
7357   369381 CTAATCTACTATAGAATTGAAAG TTTTGAGTTTTGTTAATTGTGATGACATCACGCTCAGTAATA spacer 

length: 42 repeater length: 23
7358   369447 CTAATCTACTATAGAATTGAAAG GAGAGAAAATACCGCTAATCTCATTCACAGTACCAAAAATCAT spacer 

length: 43 repeater length: 23
7359   369514 CTAATCTACTATAGAATTGAAAG CGCCTCACTCCGCCGTTTGCTGCACGGTAGGTGAGGT spacer length: 

37 repeater length: 23
7360   369575 CTAATCTACTATAGAATTGAAAG TCAGTTAATAACAGTTTTTGGATTGATGATAATGCCAAATTTC spacer 

length: 43 repeater length: 23
7361   369642 CTAATCTACTATAGAATTGAAAG GGGCTTCCTATTAGTTATAGTGTAGGAGCAATTTCTTCAT spacer 

length: 40 repeater length: 23
7362   369706 CTAATCTACTATAGAATTGAAAG CAAGATGCAGAAGATTTAAAATTAATTGCTGAATTCTT spacer length: 

38 repeater length: 23
7363   369768 CTAATCTACTATAGAATTGAAAG TAGAGCGGGATTACCGTTAAAATGAGAAAGATTAATGAA spacer 

length: 39 repeater length: 23
7364   369831 CTAATCTACTATAGAATTGAAAG ACTTGACCCCGAGATACTCTTTTTTCTCATTAGTTGTT spacer length: 

38 repeater length: 23
7365   369893 CTAATCTACTATAGAATTGAAAG TGGTGTTGACGTGTGCTACCGTGATGCCGTGTTCCCTCTT spacer 

length: 40 repeater length: 23
7366   369957 CTAATCTACTATAGAATTGAAAG CTCGGTTCACTGAGTACACAAGCTTTACTATTATTTTCGC spacer 

length: 40 repeater length: 23
7367   370021 CTAATCTACTATAGAATTGAAAG TAATTTAACGTTATTATATCATTGTATAGGCTGATAGTG spacer 

length: 39 repeater length: 23
7368   370084 CTAATCTACTATAGAATTGAAAG TTTGAATGATTGTGGATCTTTGTTGACTCTTTTTGATAC spacer 

length: 39 repeater length: 23
7369   370147 CTAATCTACTATAGAATTGAAAG CTTTAGACATAGATTAAAATCGGGGGCAAAAAAATGCCCACA spacer 

length: 42 repeater length: 23
7370   370213 CTAATCTACTATAGAATTGAAAG TAACGCTAGTAGTATCGTTTATAGAATTCCCTACCCATGCATCT spacer 

length: 44 repeater length: 23
7371   370281 CTAATCTACTATAGAATTGAAAG ACTTCGTACCCCGCACCCTCCGCAGTCTTTATCAAATCTGT spacer 

length: 41 repeater length: 23
7372   370346 CTAATCTACTATAGAATTGAAAG ATTTCATCTTCTGTGACCCATTCTTCCACTTCTTCTTCCT spacer 

length: 40 repeater length: 23
7373   370410 CTAATCTACTATAGAATTGAAAG ATTTCATCTATTTCATCTTCTTTCTCTTGTTGAACATTTTCTTT spacer 

length: 44 repeater length: 23
7374   370478 CTAATCTACTATAGAATTGAAAG AGGAATACTTTCCCGTTGACCGCGCTTATATTAACTGC spacer length: 

38 repeater length: 23
7375   370540 CTAATCTACTATAGAATTGAAAG TCATTGACAAAGTTTCGGGTGATAAATTAACATTAGGAATTGA spacer 

length: 43 repeater length: 23
7376   370607 CTAATCTACTATAGAATTGAAAG CTCGTTATAATTATCGCGATCGCAATGCTGGGAATTGGTT spacer 

length: 40 repeater length: 23
7377   370671 CTAATCTACTATAGAATTGAAAG TTCTTTGAAGTCCAGGTCCGCAAAGAATACATCAGCCTGGA spacer 

length: 41 repeater length: 23
7378   370736 CTAATCTACTATAGAATTGAAAG TCTGTGGGTTCACTTCTATTACATTATTCGCCGTAAAGCAACA spacer 

length: 43 repeater length: 23
7379   370803 CTAATCTACTATAGAATTGAAAG TCTAAGGTCAAAATTATAATTATGGCTAGTGCCAGTGGGGT spacer 

length: 41 repeater length: 23
7380   370868 CTAATCTACTATAGAATTGAAAG ATTCCGAGTAAGGGGGTGAGCTGAGTGGCTAACAAGAGGAA spacer 

length: 41 repeater length: 23
7381   370933 CTAATCTACTATAGAATTGAAAG ATTATATGTAATAGGAATAACACCAACTTTTGCTTTCGCTAA spacer 

length: 42 repeater length: 23



7382   370999 CTAATCTACTATAGAATTGAAAG TATAAAGTCACTTTACAACAAACCTACGCATATGCATTTAG spacer 
length: 41 repeater length: 23

7383   371064 CTAATCTACTATAGAATTGAAAG CGGGTGGCAATCGTGATTACCATTCCATTTACACCTCTATCT spacer 
length: 42 repeater length: 23

7384   371130 CTAATCTACTATAGAATTGAAAG AACGACAGATCTTATTTTATTAGAAGAATTACGAAAACTGCTC spacer 
length: 43 repeater length: 23

7385   371197 CTAATCTACTATAGAATTGAAAG ATTAACTGTTAAAACTGATAGCATGTACGCGGAGGTCTGCTACAG spacer 
length: 45 repeater length: 23

7386   371266 CTAATCTACTATAGAATTGAAAG CTAAGTTGTTTAGTTTGACGTTTTCTATCGCTTGGGAATAAA spacer 
length: 42 repeater length: 23

7387   371332 CTAATCTACTATAGAATTGAAAG ACACAAACAATAACACCGTCGAAGAGGTATCGACAAAAAC spacer 
length: 40 repeater length: 23

7388   371396 CTAATCTACTATAGAATTGAAAG ACTTGACCCCGAGATACTCTTTTTTCTCATTAGTTGTT spacer length: 
38 repeater length: 23

7389   371458 CTAATCTACTATAGAATTGAAAG TTGTTTCAGTTACTAGATAATGAAGGAAAAGCATTGGAATTAG spacer 
length: 43 repeater length: 23

7390   371525 CTAATCTACTATAGAATTGAAAG CGATAACAAAATCTTCAGGATTCATAAAATCAAAATGGT spacer 
length: 39 repeater length: 23

7391   371588 CTAATCTACTATAGAATTGAAAG CTGGGTTAGGACTGTTTACCTGTTTTATAGCAAACCCTGA spacer 
length: 40 repeater length: 23

7392   371652 CTAATCTACTATAGAATTGAAAG CAATGAATTCCTTTTCTGTATCAAAGACTCCCTCAGCAA spacer 
length: 39 repeater length: 23

7393   371715 CTAATCTACTATAGAATTGAAAG CTCGATTTAAATTTGGAGTGGTGAAAGAGATGAAAATAGA spacer 
length: 40 repeater length: 23

7394   371779 CTAATCTACTATAGAATTGAAAG ATACATCCGCGGTTGGGGTCTGTGTTATGACCCCATTCA spacer 
length: 39 repeater length: 23

7395   371842 CTAATCTACTATAGAATTGAAAG TATTCACCCTGGCAGATATAAGAATTACCTTCAGTTA spacer length: 
37 repeater length: 23

7396   371903 CTAATCTACTATAGAATTGAAAG TTCAGAGCGTTGATAAATGAATAGAACACTGTATATTTCG spacer 
length: 40 repeater length: 23

7397   371967 CTAATCTACTATAGAATTGAAAG TATCAACTTTTATTCTAGTCATGTCTCTCACCAACTTCTTC spacer 
length: 41 repeater length: 23

7398   372032 CTAATCTACTATAGAATTGAAAG GTTTTTTAGTTCTATTACTATTTTCTTCTATATCTTCTTC spacer 
length: 40 repeater length: 23

7399   372096 CTAATCTACTATAGAATTGAAAG ACTTCATAATTCTACGATATCCATACTGTTGATATGATTT spacer 
length: 40 repeater length: 23

7400   372160 CTAATCTACTATAGAATTGAAAG ATTGTTTGCAATGACGCTCTTCCGTCAGCATCGTATGAA spacer 
length: 39 repeater length: 23

7401   372223 CTAATCTACTATAGAATTGAAAG CGTGCAGTTGATGATGACTTATCAGAGGCGACGTTTGACAA spacer 
length: 41 repeater length: 23

7402   372288 CTAATCTACTATAGAATTGAAAG TCGAAAGGTTACGAAGTAGATGAAATTGCTGAAATGTTGA spacer 
length: 40 repeater length: 23

7403   372352 CTAATCTACTATAGAATTGAAAG TTAGGAATGCCTTTGATAACATACCCTTTGTAGTAT spacer length: 
36 repeater length: 23

7404   372412 CTAATCTACTATAGAATTGAAAG AGACTATAGTTATAGTTTGTGTTTGACGTAGATATCATTATC spacer 
length: 42 repeater length: 23

7405   372478 CTAATCTACTATAGAATTGAAAG ATCTTGAGATAATCTCACTCATCGGGACACCCCTAAAT spacer length: 
38 repeater length: 23

7406   372540 CTAATCTACTATAGAATTGAAAG TCAGCGTCAGTACTGTACATCTTATAACGTATGACTTTTCCCA spacer 
length: 43 repeater length: 23

7407   372607 CTAATCTACTATAGAATTGAAAG TATTTCACTAAATACTCCATGTATATCTCAACACACTCA spacer 
length: 39 repeater length: 23

7408   372670 CTAATCTACTATAGAATTGAAAG GTAATTAGGGGGCTAAGACACGTCCATCTAACCCATTT spacer length: 
38 repeater length: 23

7409   372732 CTAATCTACTATAGAATTGAAAG GTGAGTGTAGATTATCTCTTCAGCAATTGCCTCAATCAG spacer 
length: 39 repeater length: 23

7410   372795 CTAATCTACTATAGAATTGAAAG TTCGTCAAATCCCCTTGTCCTATCAATTCTTTATATTCATC spacer 
length: 41 repeater length: 23

7411   372860 CTAATCTACTATAGAATTGAAAG CACGTAACCTGACCATACTTCTTCACTGAACTCCTGAA spacer length: 
38 repeater length: 23

7412   372922 CTAATCTACTATAGAATTGAAAG CAACAAAAACTCTAAATAACCCCAATTACACAATTTAA spacer length: 
38 repeater length: 23

7413   372984 CTAATCTACTATAGAATTGAAAG ATTCTAAAATAAGCATACATTTGGTATCGTTTTGCATCTTTCTGG spacer 
length: 45 repeater length: 23

7414   373053 CTAATCTACTATAGAATTGAAAG TCTATCATATAGACAATGTATCTCTTTATTTTCTCTAT spacer length: 
38 repeater length: 23

7415   373115 CTAATCTACTATAGAATTGAAAG TCACAGATTACCGCTTTGACCTCACGTGGCGGGTTCTT spacer length: 
38 repeater length: 23

7416   373177 CTAATCTACTATAGAATTGAAAG TTCTAACGTTAGTTGTACAATAAATAACAGATGCAATAAA spacer 
length: 40 repeater length: 23

7417   373241 CTAATCTACTATAGAATTGAAAG GAGCGAAGACTTACAAAAGTACATAGGGAAACTAGGA spacer length: 



37 repeater length: 23
7418   373302 CTAATCTACTATAGAATTGAAAG ACTTCTTAATTGCTTCTCTTTGTTTTTCGCCTGTAAC
7419   
7420   
7421   crispr 3
7422   753266 GTAACAACACAAAGAAACTAAAAC GTCATCGCTTGTCGGTGCTAAACTGAATATCTG spacer length: 33 

repeater length: 24
7423   753324 GTAACAACACAAAGAAACTAAAAC CCTTAGAGAAACCATAGTTTAAACGATGTTT spacer length: 31 

repeater length: 24
7424   753380 GTAACAACACAAAGAAACTAAAAC ACTGTTTTTTGTCATGCCGAAAACTTCAATTAAT spacer length: 34 

repeater length: 24
7425   753439 GTAACAACACAAAGAAACTAAAAC AACCCTACCGGGTCTTTTTACGGCATTATTGATCC spacer length: 

35 repeater length: 24
7426   753499 GTAACAACACAAAGAAACTAAAAC TCTTTGCTAAGTAAAGAGCTGATAGGAGCGAACGTT spacer length: 

36 repeater length: 24
7427   753560 GTAACAACACAAAGAAACTAAAAC AGGTTTAGCTTTTCTTGTTTCGCTAAAAAAACGAATTT spacer 

length: 38 repeater length: 24
7428   753623 GTAACAACACAAAGAAACTAAAAC ATTCTATACTTTTCTAATTTAGAGAAAAAATTCT spacer length: 34 

repeater length: 24
7429   753682 GTAACAACACAAAGAAACTAAAAC ATTCTGTCAATATCGAGTTGCCCCACTTCCATTTTCT spacer length: 

37 repeater length: 24
7430   753744 GTAACAACACAAAGAAACTAAAAC ATCTTCTTATTTCTTTCACAACTTTCACAACTTCTA spacer length: 

36 repeater length: 24
7431   753805 GTAACAACACAAAGAAACTAAAAC TTTATTATGAGTAACGAAAACTTCTTTGAATCGA spacer length: 34 

repeater length: 24
7432   753864 GTAACAACACAAAGAAACTAAAAC ATAGACCCGTCATACCTTAGTGCTACAAATAAA spacer length: 33 

repeater length: 24
7433   753922 GTAACAACACAAAGAAACTAAAAC CCTTGAAATAAATATCAAAAATTTCAAACCCGTAA spacer length: 

35 repeater length: 24
7434   753982 GTAACAACACAAAGAAACTAAAAC TACAAACAGAACGACAAGCCTAGCCTTTTACGGTA
7435   
7436   
7437   crispr 4
7438   740059 GTTTTAGTTTCTTTGTGTTGTTAC TGACTTTTGAAGGATGTGCGAAAATGATGCAACTGG spacer length: 

36 repeater length: 24
7439   740120 GTTTTAGTTTCTTTGTGTTGTTAC ATGTGTCCCTCTCTATGATAACGAAACTGGCAAGT spacer length: 

35 repeater length: 24
7440   740180 GTTTTAGTTTCTTTGTGTTGTTAC AACTATTGGTGAGAAAATGGAGGTAGACATAAAAT spacer length: 

35 repeater length: 24
7441   740240 GTTTTAGTTTCTTTGTGTTGTTAC ATTTATTCTCCAAATATTGGCAACCAAACAAGTG spacer length: 34 

repeater length: 24
7442   740299 GTTTTAGTTTCTTTGTGTTGTTAC CAATATCTGATAAGACCCAATGAGAAGTGCGACCTAT spacer length: 

37 repeater length: 24
7443   740361 GTTTTAGTTTCTTTGTGTTGTTAC AAGAGGAAAAAAGCACAAAGTGAAAGTAAATGAGGTGA spacer 

length: 38 repeater length: 24
7444   740424 GTTTTAGTTTCTTTGTGTTGTTAC ATAAAAAGAATTAATATAACACCATCTGACAAAC spacer length: 34 

repeater length: 24
7445   740483 GTTTTAGTTTCTTTGTGTTGTTAC CTTTGGCACTTCCACTAGCCCCACGCCGGGTATCT spacer length: 

35 repeater length: 24
7446   740543 GTTTTAGTTTCTTTGTGTTGTTAC AATACATAAGGACAGACGAGCAAGAAAGAGAAG spacer length: 33 

repeater length: 24
7447   740601 GTTTTAGTTTCTTTGTGTTGTTAC TTTTAGTGTGGAGATCATTTGCATCACCTAATT spacer length: 33 

repeater length: 24
7448   740659 GTTTTAGTTTCTTTGTGTTGTTAC ATAATATGCTAATTTCTATATTATATAATTAGC spacer length: 33 

repeater length: 24
7449   740717 GTTTTAGTTTCTTTGTGTTGTTAC AGTTAAGTTTTGTTTTTTTCTTCTTAATTTCTAA spacer length: 34 

repeater length: 24
7450   740776 GTTTTAGTTTCTTTGTGTTGTTAC ATTAGATGAAGAAATCTTTCTTCTGTTTTTAATT spacer length: 34 

repeater length: 24
7451   740835 GTTTTAGTTTCTTTGTGTTGTTAC CAGAAAACTGGTTTATTGATGAAATTTTTTCTATT spacer length: 

35 repeater length: 24
7452   740895 GTTTTAGTTTCTTTGTGTTGTTAC ATAGGCCCGTTATCTCCATTGTCACTAAGCATT spacer length: 33 

repeater length: 24
7453   740953 GTTTTAGTTTCTTTGTGTTGTTAC ATTAGGAACAAAAAGAAATTGAAAAAAATATTA spacer length: 33 

repeater length: 24
7454   741011 GTTTTAGTTTCTTTGTGTTGTTAC AATTATTCATATATTCTATAGTTAATGGCAATCCAG spacer length: 

36 repeater length: 24
7455   741072 GTTTTAGTTTCTTTGTGTTGTTAC ATTTATTCTCCAAATATTGGCAACCAAACAAGTG spacer length: 34 

repeater length: 24
7456   741131 GTTTTAGTTTCTTTGTGTTGTTAC TACGTAAAATATCTTAATAAGTGATCGAAAAT spacer length: 32 

repeater length: 24



7457   741188 GTTTTAGTTTCTTTGTGTTGTTAC CTTAGTTTGGGTTCAGGATACCTGAAGATTTCTTTA spacer length: 
36 repeater length: 24

7458   741249 GTTTTAGTTTCTTTGTGTTGTTAC ACAGCTTCTTCTTCAGTACCAGTTTCCGTTAAAGT spacer length: 
35 repeater length: 24

7459   741309 GTTTTAGTTTCTTTGTGTTGTTAC ATAGAAGACCTCCTAACAGAACTGCAGACTGAATA spacer length: 
35 repeater length: 24

7460   741369 GTTTTAGTTTCTTTGTGTTGTTAC AGCAAATAAAGTTAAGTTTAAGATCAAAGCAAAAA spacer length: 
35 repeater length: 24

7461   741429 GTTTTAGTTTCTTTGTGTTGTTAC AAGAATTGCAAAACAATTATTAACAATTGTAAATT spacer length: 
35 repeater length: 24

7462   741489 GTTTTAGTTTCTTTGTGTTGTTAC 
TTTATAAGTGAGGTGTCTGGCAATCCAGCGTAGAAAAGTTTTAGTTTCTTTGTATTGTTACAAGTCGTCAAAAACAACAGCATAAA
ACGGAAAGT spacer length: 95 repeater length: 24

7463   741609 GTTTTAGTTTCTTTGTGTTGTTAC CTTCAGGAATTCCCTAAGCAGCTGCAAAGTCCTAA spacer length: 
35 repeater length: 24

7464   741669 GTTTTAGTTTCTTTGTGTTGTTAC GTGATACGAACTATGGTGATTAAAGAAATCTACG spacer length: 34 
repeater length: 24

7465   741728 GTTTTAGTTTCTTTGTGTTGTTAC ACTCTTCTATTTTTTCATCAAAAAAGTGATATT spacer length: 33 
repeater length: 24

7466   741786 GTTTTAGTTTCTTTGTGTTGTTAC ATGATTTTGCAAGAAGTTTTCAATTTTAGATATT spacer length: 34 
repeater length: 24

7467   741845 GTTTTAGTTTCTTTGTGTTGTTAC ACTCAACAGTAAAGGAAACTCATAAATCCCTCCTT spacer length: 
35 repeater length: 24

7468   741905 GTTTTAGTTTCTTTGTGTTGTTAC ATGATTTTGCAAGAAGTTTTCAATTTTAGATATT spacer length: 34 
repeater length: 24

7469   741964 GTTTTAGTTTCTTTGTGTTGTTAC GAAAGCGAGGACGATTTAATAAGCGTGATTCAT spacer length: 33 
repeater length: 24

7470   742022 GTTTTAGTTTCTTTGTGTTGTTAC AACTTCTTAATTGCTTCTCTTTGTTTTTCGCCT
7471   
7472   
7473   GCA_000190315.1_ASM19031v1_genomic.fna(findCrispr):
7474   START       REPEAT                           

SPACER                                             
7475   GCA_000191585.1_ASM19158v1_genomic.fna(findCrispr):
7476   START       REPEAT                           

SPACER                                             
7477   crispr 1
7478   1655524 CAGGAACAGGAACCACAACACTAAACAACAACACAG CCACAAACAACAAAGTATCCGGAATATCAGTA spacer 

length: 32 repeater length: 36
7479   1655593 CAGGAACAGGAACCACAACACTAAACAACAACACAG 

TCACAAACAACAAAGTATCCGGAATATCAGTATCAAGTTCTGGAAAAACCACACTAAACAACAACACAGCCTCTAGCAACACACAA
AACGGAATAAGCGTA spacer length: 101 repeater length: 36

7480   1655731 CAGGAACAGGAACCACAACACTAAACAACAACACAG 
ATCAGGAATATCTGTATCAAGTTCTGGTAGTTCTGTTATCAAGGGTAGCACAGTTTCTGGCAACTCTCAAAATGGGATAATTATAT
CTGGAAAGGGAACTT

7481   
7482   
7483   GCA_000193375.1_ASM19337v1_genomic.fna(findCrispr):
7484   START       REPEAT                           

SPACER                                             
7485   crispr 1
7486   975903 GAGAATTGGAAGAGGTGGGA AGAAAACAACAAGAGATGGGA spacer length: 21 repeater length: 

20
7487   975945 GAGAATTGGAAGAGGTGGGA GGAAAACGAGCGTAGGTGGGAGGAGAACAACAGAAGGTGGGA spacer 

length: 42 repeater length: 20
7488   976008 GAGAATTGGAAGAGGTGGGA GGAAAACGAGAGACGTTGGCGCGAGTGGTTCGAGACGTGGAA
7489   
7490   
7491   GCA_000194625.1_ASM19462v1_genomic.fna(findCrispr):
7492   START       REPEAT                           

SPACER                                             
7493   crispr 1
7494   666103 GAAA 

TCAGACTAATGTAGGATTGAAAGTTCTAATGCCGTGAAGTATGCTCTTTTTGCTTCGGGAGGTTGAAATCAGACTAATGTAGGATT
GAAAGGATTGTGGCGGTGATTTGGTGGACTTAGGCAACAATGAGT spacer length: 131 repeater length: 4

7495   666239 GAAA 
TCAGACTAATGTAGGATTGAAAGTACTTCAGACAATACAATATCCCAATCGAACAACACAGTTGAAATCAGACTAATGTAGGATTG
AAAGACGGTGAACGTTGATCATCCTTTGATTGTCTTGCTGGTTGT spacer length: 131 repeater length: 4

7496   666375 GAAA TCAGACTAATGTAGGATTGAAAGTGTCCATCAAAAGGCCTAACGGAGGATGAGGTTCAAGAGT spacer 
length: 63 repeater length: 4

7497   666443 GAAA CAGACTATTGTAGGATTGAAAGGAGTGTCGATGAGGGCGGCGCATTCACGAAAATAAACGGTT



7498   
7499   
7500   crispr 2
7501   83683 GTTGAAATCAGACTATTGTAGGATTGAAAG AACTGTGACCGAATCGAGAAACGAAAGAAAAGAAAG spacer 

length: 36 repeater length: 30
7502   83750 GTTGAAATCAGACTATTGTAGGATTGAAAG CGTTTAGAAACGTCCCCGGCCATGTCGAGGGGGGCTATTTTGTT 

spacer length: 44 repeater length: 30
7503   83825 GTTGAAATCAGACTATTGTAGGATTGAAAG CGAGAAATGGTCGAAGCGATAGGGCTGAAAGAAGGCG spacer 

length: 37 repeater length: 30
7504   83893 GTTGAAATCAGACTATTGTAGGATTGAAAG TGCTCGGGGCGTTAAGTGTTGGGAAGATAGGAAAGGC spacer 

length: 37 repeater length: 30
7505   83961 GTTGAAATCAGACTATTGTAGGATTGAAAG TCCCACGGTAGCATTCTGGTAGTAAATCCATCACCT spacer 

length: 36 repeater length: 30
7506   84028 GTTGAAATCAGACTATTGTAGGATTGAAAG CCAGATAGCTTCATGAGGAGATAGATAACTGCACCT spacer 

length: 36 repeater length: 30
7507   84095 GTTGAAATCAGACTATTGTAGGATTGAAAG GAGCAGGAGCGGGAGCACTTGGTGGAGCAATAGGCG spacer 

length: 36 repeater length: 30
7508   84162 GTTGAAATCAGACTATTGTAGGATTGAAAG GTTCAGATCGAAGGACAGATCAGGTTGGAGATTAGAA spacer 

length: 37 repeater length: 30
7509   84230 GTTGAAATCAGACTATTGTAGGATTGAAAG CAGATTGGCTGGCAGGCTGGCAAGGGGTTCTACGA spacer 

length: 35 repeater length: 30
7510   84296 GTTGAAATCAGACTATTGTAGGATTGAAAG GAGGGAGACGGGCGGTGTGTAGCATGGCAGGGTATAG spacer 

length: 37 repeater length: 30
7511   84364 GTTGAAATCAGACTATTGTAGGATTGAAAG GTATTTAGTGGTGGAATGTCTGTATCCTGTACTGG spacer 

length: 35 repeater length: 30
7512   84430 GTTGAAATCAGACTATTGTAGGATTGAAAG CTGGTTCGTTCTTTCTCTCTGCGCGTACGACATCAAG spacer 

length: 37 repeater length: 30
7513   84498 GTTGAAATCAGACTATTGTAGGATTGAAAG TTCCCGTTGACTGTTTCTTCGTCTGCAAATCTCTTCG spacer 

length: 37 repeater length: 30
7514   84566 GTTGAAATCAGACTATTGTAGGATTGAAAG CCGTCAGGTGGTGGTGGAGGTATTGTAATCAAGTA spacer 

length: 35 repeater length: 30
7515   84632 GTTGAAATCAGACTATTGTAGGATTGAAAG ATTGCTACACGTCCAGCACTGGCCGGACTCATTGTAG spacer 

length: 37 repeater length: 30
7516   84700 GTTGAAATCAGACTATTGTAGGATTGAAAG AACAGGAAGATGGACAAGCCCAGCACGCCAGCGAAGAT spacer 

length: 38 repeater length: 30
7517   84769 GTTGAAATCAGACTATTGTAGGATTGAAAG TAATGGTTGCCGGGAAGGCGATTTTGTTAATGAAAGC spacer 

length: 37 repeater length: 30
7518   84837 GTTGAAATCAGACTATTGTAGGATTGAAAG CATGTCGCATCTATACTGATGCGGTGTTTTAAAATG spacer 

length: 36 repeater length: 30
7519   84904 GTTGAAATCAGACTATTGTAGGATTGAAAG TCTGCCGGGAATAAGGGGGAGGATATGATGGATACAA spacer 

length: 37 repeater length: 30
7520   84972 GTTGAAATCAGACTATTGTAGGATTGAAAG TCGATGAGGGCGGCGCATTCACGAAAATAAACGGTTG
7521   
7522   
7523   crispr 3
7524   665148 TTGAAA 

TCAGACTAATGTAGGATTGAAAGGAGATTTCCCCTTTCAATCCTCATCCTCATCTATCTCCCGTTGAAATCAGACTAATGTAGGAT
TGAAAGCTGCGACGTATCAAGAGTCTTTCCGTTAGCCGTTTCAT spacer length: 130 repeater length: 6

7525   665285 TTGAAA 
TCAGACTAATGTAGGATTGAAAGGCACAGAAAATTGAGTGCTGGAGAGGATGCAAAAAAATGTTGAAATCAGACTAATGTAGGATT
GAAAGATCGGGGAGGGAGATTAGGATGGATATAGAGTGTCTA spacer length: 128 repeater length: 6

7526   665420 TTGAAA TCAGACTAATGTAGGATTGAAAGGAGTTCTTTGGCAGAGATAAGTTCAGTAAGGTTATCTCAA spacer 
length: 63 repeater length: 6

7527   665490 TTGAAA 
TCAGACTAATGTAGGATTGAAAGGCGCTATTCTTTTACTTCTCGCAATGCGGTAATCAATGGTTGAAATCAGACTAATGTAGGATT
GAAAGAAGCGCTTGGCTGCTTACTGCGTGGCTCAGTACTGCGC spacer length: 129 repeater length: 6

7528   665626 TTGAAA 
TCAGACTAATGTAGGATTGAAAGGAGGTGGTTAGAGACATCTTGAATAAAATGATGGGCAAGTTGAAATCAGACTAATGTAGGATT
GAAAGCTTATTGACTTCTTCAATTCTCCCTTTTAGATATAGAT spacer length: 129 repeater length: 6

7529   665762 TTGAAA 
GTAGGATTGAAAGGAGGTGGTTAGAGACATCTTGAATAAAATGATGGGCAAGTTGAAATCAGACTAATGTAGGATTGAAAGCTTAT
TGACTTCTTCAATTCTCCCTTTTAGATATAGATGTTGAAATCA

7530   
7531   
7532   GCA_000195895.1_ASM19589v1_genomic.fna(findCrispr):
7533   START       REPEAT                           

SPACER                                             
7534   crispr 1
7535   3183896 AGAGC 

AAGTTTATACTGTTCTTCTGCTTCCTCATGGCGGCCCATATCTGAAAGGAGAATTCCGTAATTTGAATGTATGCTCGCATCATTGG
GATCTGATTC spacer length: 96 repeater length: 5



7536   3183998 AGAGC 
AAGTTTATACTGTTCCTCTGCCTCATCGAGACGCCCCATATCTGAAAGGAGATTTCCGTAATTATAGTGTGTTTTTACATGTTTGG
GATCTGATTC spacer length: 96 repeater length: 5

7537   3184100 AGAGC 
AAGTTTATACTGTTCCTCTGCCTCATCGAGGCGCCCCATATCTGAAAGGAGATTTCCGTAATTATAGTGTGTGTTGACATGTTTGG
GATCTGATTC spacer length: 96 repeater length: 5

7538   3184202 AGAGC 
AAGTTTATACTGTTCCTCTGCTTCGTCACGGCGCCCCATATCTGAAAGGAGAATTCCATAATTTGAATGTGTGCTCGCATCATTGG
GCTCTGATTC spacer length: 96 repeater length: 5

7539   3184304 AGAGC 
AGTTTGATCAAAAAGTGTGAGCGAAATATATTTCAGAGTTGCAATCATCGAAGAGAAACATATTCATAAAAAATATATGGAGATAA
GAATGCCAGA

7540   
7541   
7542   crispr 2
7543   3775342 TACGATGAAGCATTACAAGC 

TTATGACAAAGCCATAGCGATAAATCCTAATTATGTCGATGCCTGGAATAGCAAAGGTAATGCCTTATATAGATTGGGCAA 
spacer length: 81 repeater length: 20

7544   3775444 TACGATGAAGCATTACAAGC 
AAGCAATAAAGCCATAGCGATAAACCCTAATTATGCCGATGCCTGGAATGGCAAAGGTAATGCCTTATATGGATTGGGCAG 
spacer length: 81 repeater length: 20

7545   3775546 TACGATGAAGCATTACAAGC 
TTATGATAAAGCCATAGCGATAAACCCTAATTATGCCTATGCCTGGAATGGCAAAGGTAATGCCTTATATAGATTGGGCAG 
spacer length: 81 repeater length: 20

7546   3775648 TACGATGAAGCATTACAAGC 
CAGTATTAAAAAAGGCATTTAAAAACAGATGCCTATATTATTCAGTATCTAAGTCTTTTTTATTTTGGTTTTTTAATATAA

7547   
7548   
7549   crispr 3
7550   1198632 AAAGTAAAAACAAACGAAAGA ATAAATGAATGAAGGTAAGAACAGATT spacer length: 27 repeater 

length: 21
7551   1198681 AAAGTAAAAACAAACGAAAGA ATAAATGAATAAAGGTAAGAACAGATT spacer length: 27 repeater 

length: 21
7552   1198730 AAAGTAAAAACAAACGAAAGA AAAATGAAAGAAGAACTGGGAAACAAA
7553   
7554   
7555   crispr 4
7556   1945381 ATCCCTATTAACTAATCTTTA TCAACTGATCTCTATTAACT spacer length: 20 repeater 

length: 21
7557   1945423 ATCCCTATTAACTAATCTTTA TCAACTGATCCTAACTGATCCCCATTAACT spacer length: 30 

repeater length: 21
7558   1945475 ATCCCTATTAACTAATCTTTA CAGTACTAAATCAAAAACAGAAACAGAAAA
7559   
7560   
7561   crispr 5
7562   3194716 CAACTCTGATTATCTATTACA 

ACCAACTCTGATTTTATCTATTACAGCCAACTCTAATTATCTATTACAGCCAACTCTAATTATCTATTACAG spacer 
length: 72 repeater length: 21

7563   3194810 CAACTCTGATTATCTATTACA GCCAACTCTAATTATCTATTACAG spacer length: 24 repeater 
length: 21

7564   3194856 CAACTCTGATTATCTATTACA GAATGTCGATGGTAGACTAGAGAT
7565   
7566   
7567   crispr 6
7568   3969303 CACTGCAAAACAAATCTGTGT 

AGGTGAAAATAAAGACGGAAGACTGGAGATATTCTACATACGCATGAATGATGATCGACTCTGCCACAACTGGCAGAAAGAACCGG
GAGGTGAATGGTCCGGTGAATATGAATCCTACGATGGAAGCAACTATT spacer length: 134 repeater length: 
21

7569   3969459 CACTGCAAAACAAATCTGTGT 
GTACCAGAATATAGATGGTAGACTTGATATATTTTACATAGCCACGAATGATAGACTTTACTACAACTGGCAGGTATCTCCTAATA
GTGTTTGGAAAGGCCACGCGGAATTCAAAAACGGGAGCCACTATT spacer length: 131 repeater length: 21

7570   3969612 CACTGCAAAACAAATCTGTGT 
GTACCAGAATATAGATGGTAGACTGGAGATATTCTACATAGGCACGAATGATAGACTCTACCACAACTGGCAGAAATCTCTTGATG
GTGGTTGGCACGGTGAAGAAGAATTCAAACACGGAGGCCACTATT spacer length: 131 repeater length: 21

7571   3969765 CACTGCAAAACAAATCTGTGT 
GGGCCGGAATTACGATGGTAGACTGGAGATATTCTACATAGGCACGAATGATAGACTCTACCACAACTGGCAGGAAAAACCGAATG
GTGGTTGGCAAGGTGAAGAAGAATTCAAAGACGGGAGCCACTATT spacer length: 131 repeater length: 21

7572   3969918 CACTGCAAAACAAATCTGTGT 
GAATCAGACAGTAACAATACAGATAGCAAAGAAAATATTGAAGGAGATGACTCAAAAAGTTCAAAAAGTGATGGATCTAACTGTAA
ATGCAAAATAATAACAGTAAATAAAACAGCCATCCAAGAAAATAA

7573   



7574   
7575   crispr 7
7576   2437186 AATCAAAAGAACCAAAGGAAGG ATCAAAAGAATCAAAAGGATCAAAAGAACCAAAGGAAGGATCAAAA spacer 

length: 46 repeater length: 22
7577   2437255 AATCAAAAGAACCAAAGGAAGG GAACCAAAGGAAGGATCAAAAGAATTAAAAGAACCAAAGGAAGGATCAAAA 

spacer length: 51 repeater length: 22
7578   2437329 AATCAAAAGAACCAAAGGAAGG AGTTGAATTAAAACCAGTTGAATTAAAACCAGTTGAATTAAAACCAGTTGA
7579   
7580   
7581   crispr 8
7582   2919590 AATTCGATGAGATGAAATTCGA TAAGTGAAATTCGATAAGTG spacer length: 20 repeater 

length: 22
7583   2919633 AATTCGATGAGATGAAATTCGA TAAGTGAAATTCGATAAGTGAAATTCGATAAGTG spacer length: 34 

repeater length: 22
7584   2919690 AATTCGATGAGATGAAATTCGA TACAGATAGCAAAGGAAATATCGAAGAAAATGAT
7585   
7586   
7587   crispr 9
7588   1655452 GAATCTAGTAAATTTTGAATCC 

AGCATATTTTGAATCTAGTTAATTTTGAATCCGGCACATTTTGAATCCAGCATATTT spacer length: 57 repeater 
length: 22

7589   1655532 GAATCTAGTAAATTTTGAATCC GGCACATTTTGAATTTAGTAAATTT spacer length: 25 repeater 
length: 22

7590   1655580 GAATCTAGTAAATTTTGAATCC TATTAAAAAAGGCATTTAAAAACAG
7591   
7592   
7593   crispr 10
7594   3260849 GTTATTAATGGAAATTATTAAT GGAAATTATTAATGAAATTATTAATGAAATTATTAATGAAATTATTAATGGA 

spacer length: 52 repeater length: 22
7595   3260924 GTTATTAATGGAAATTATTAAT 

GAAATTATTAATGGAAATTATTAATGAAATTATTAATGAAATTATTAATGAAATTATTAATGAAATTATTAATGAAATTATTAATG
GA spacer length: 88 repeater length: 22

7596   3261035 GTTATTAATGGAAATTATTAAT 
AATGAAAGAAGAACTGGGAAACAAAAGCGGAATTGCAATAACACTGCACCAGATAGGAAGAATAAATGAAGAAGAGGGAGAATATA
AT

7597   
7598   
7599   crispr 11
7600   366535 TCCACTAAAATAAGGATTGAAA CTTTGCATTTCCTCCTTTTCGAAGAAATTTTTCCTGAGTCGAGAGGTAGC 

spacer length: 50 repeater length: 22
7601   366608 TCCACTAAAATAAGGATTGAAA TCAAGATAATATCTGTTCATTTCTTCCTCCTAATAACCATTCGCGAGCAAG 

spacer length: 51 repeater length: 22
7602   366682 TCCACTAAAATAAGGATTGAAA GTACTAAATCAAAAACAGAAACAGAAAATAATACAGAAAATCAGGGAATAG
7603   
7604   
7605   crispr 12
7606   161855 TTCTTATTCTACTTCTTATTCT ATTTCTTATTCTATTTCTGATTTTG spacer length: 25 repeater 

length: 22
7607   161903 TTCTTATTCTACTTCTTATTCT 

CTTACTTATTCTCTTTCTTATTCTCTTTCTTATTCTCTTACTTATTCTCTTTCTTATTCTCTTTCTTATTCTCTTACTTATTCTAT
TTCTTATTCTCTTTCTTATTCTA spacer length: 109 repeater length: 22

7608   162035 TTCTTATTCTACTTCTTATTCT 
AAAAAGTTCAGGAATTAATGTATCTGATTGGTATAAAATAATAGCAGTAAATAAAACAGTTGCTCAAGAAAACGAATCAAACAGTA
ACAATACAGATAGCAAAGGAAAT

7609   
7610   
7611   crispr 13
7612   3845691 TTTCATCAATTACTCTTTTTGT CTTGGGAGTTTCACAATTCC spacer length: 20 repeater 

length: 22
7613   3845734 TTTCATCAATTACTCTTTTTGT CTTGGGAGTTTCACAGTTCC spacer length: 20 repeater 

length: 22
7614   3845777 TTTCATCAATTACTCTTTTTGT GAAACAAGAGAAATTTTAGG
7615   
7616   
7617   crispr 14
7618   3009664 GCATTTGGAACATTGTGTCAGGA TATTGCATTAGGGATATTGGATTTGGCATAT spacer length: 31 

repeater length: 23
7619   3009719 GCATTTGGAACATTGTGTCAGGA AGATTGCATTAGGAATATTGGATTTGGGATAT spacer length: 32 

repeater length: 23
7620   3009775 GCATTTGGAACATTGTGTCAGGA ATTCAGACTCAGACTTAAGTGATGGAAGTTCA
7621   



7622   
7623   crispr 15
7624   2265477 GTGTCAATTACAGAAACAGTACC 

TGTATGTGAAGTTGAATCAATGTTACCTTTACCTGAACATCCACCAGGTATATCTACCGTTACGTATGCTCTCGTTCCATTCGGAC
TGACTGCAATTCCATGTGGCAAGCTTCCAACATTTACTGTCGCAGTAACATTGTTTGTTGC spacer length: 147 
repeater length: 23

7625   2265648 GTGTCAATTACAGAAACAGTACC 
TTTATAGTAAGGATAACTATTGGAGTTAACCACATACACCTTTGTTCCATCTGGAGTGACTGCAATTCCATGTGGATTTTTTTCCA
CATTTACTGTCGTTGTAATAGTGTTTGTTGC spacer length: 117 repeater length: 23

7626   2265789 GTGTCAATTACAGAAACAGTACC 
AAGAAAATATCGAAGAAAATGATTCAAAAAGTTCAGGAATTAATGTATCTGATTGGTATAAAATAATAGCAGTAAATAAAACAGTT
GCTCAAGAAAACGAATCAAACAGTAACAATA

7627   
7628   
7629   crispr 16
7630   1217691 ACTAAAAACGGATTTTCAAAAAAC GGTACTAAAAATGGATTTTCAAAAAACGG spacer length: 29 

repeater length: 24
7631   1217745 ACTAAAAACGGATTTTCAAAAAAC GGTATCTTAAAAAACGATCTTTGAAAAACGG spacer length: 31 

repeater length: 24
7632   1217801 ACTAAAAACGGATTTTCAAAAAAC CAGACAGTAACAATACAGATAGCAAAGAAAA
7633   
7634   
7635   crispr 17
7636   3059688 CTGATAAATCGGTCAAACATTTGC CGGTAAATCAGTCAAACTGTTGCCGGTAAACCAGTCAAAAGTT spacer 

length: 43 repeater length: 24
7637   3059756 CTGATAAATCGGTCAAACATTTGC CGGTAAATCAGTCAAACTGTT spacer length: 21 repeater 

length: 24
7638   3059802 CTGATAAATCGGTCAAACATTTGC CAACACCATTTAGGAAATAAA
7639   
7640   
7641   crispr 18
7642   2287303 ATTAAATCTGAGACAGCTGTGCAGC 

TGCTAATAAACGCACTGAATGATGAAAATGAAAATGTGCAGAGGGGAGCGGCAGAGGCACTTGGAAATATTGAATCTGAGACAGCT
GTGCAGCCGCTAATTAACGCACTGAATGATGAAAATGAAGATGTGCGGAGGAGCGCGGTAGAGGCACTTGGAAA spacer 
length: 160 repeater length: 25

7643   2287489 ATTAAATCTGAGACAGCTGTGCAGC 
CGCTAATCAACGCATTGAAAGATGAAGATGATGATCTTCGGTGGAATGTGGCAGAGATACTTGGAAAAATAAAATCTGATACAGCA
GTGAAGCTGCTAATCAACGCACTGAAAGATGAAAATTCACACGTGCGATTGAGCGCGGCAGAGGCACTTGGAAA spacer 
length: 160 repeater length: 25

7644   2287675 ATTAAATCTGAGACAGCTGTGCAGC 
TGCTAATTAACGCACTGAATGATGAAAATGAAGATGTGCGGAGGAGCGCGGTAGAGGCACTTGGAAA spacer length: 
67 repeater length: 25

7645   2287768 ATTAAATCTGAGACAGCTGTGCAGC 
CGCTAATTAACGCACTGAATGATGAAAATGAAGATGTGCGGAGGAGCGCGGTAGAGGCACTTGGAAA spacer length: 
67 repeater length: 25

7646   2287861 ATTAAATCTGAGACAGCTGTGCAGC 
CGCTAATAAACGCACTCAAAGATGAAAATGAATATGTGCGGAGGAGCGCGGTAGAGGCACTTGGAAA spacer length: 
67 repeater length: 25

7647   2287954 ATTAAATCTGAGACAGCTGTGCAGC 
GAATTAAAACCAGTTGAATTAAAACCAGTTGAATTAAAACCAGTTGAATTAAAATCAGTTAGGTGGT

7648   
7649   
7650   crispr 19
7651   1503993 ATTATAATTTTCCCAAAGTAATTAT CCACTATAATTTTCCCAAAGTAATTATC spacer length: 28 

repeater length: 25
7652   1504047 ATTATAATTTTCCCAAAGTAATTAT CCACTATAATTTTCCCAAAGTAATTATT spacer length: 28 

repeater length: 25
7653   1504101 ATTATAATTTTCCCAAAGTAATTAT GATAGTCAAGAAAATATCGAAGAAAATG
7654   
7655   
7656   crispr 20
7657   3066991 CCTCTTCAAAAACCTCTTCAGAAAC TTCTCCAGAAACCTCTTCAAAA spacer length: 22 repeater 

length: 25
7658   3067039 CCTCTTCAAAAACCTCTTCAGAAAC CTCTTCAAAAACCTCTTCAAAAACCTCTTCAAAA spacer length: 

34 repeater length: 25
7659   3067099 CCTCTTCAAAAACCTCTTCAGAAAC AAACGTAATTGTGCTTTGGGGGTAAACGTATAGG
7660   
7661   
7662   crispr 21
7663   1207191 GCTTACAAAAAACTCACTTACAAAA AACTCACTTACAAAAAACTCACTTACAAAAAGTCC spacer length: 

35 repeater length: 25



7664   1207252 GCTTACAAAAAACTCACTTACAAAA 
AACTCACTTACAAAAAACTCACTTACAAAAAACTCACTTACAAAAAACTCACTTACAAAAAACTCACTTACAAAAAACTCACTTAC
AAAAAACTCACTTACAAAAAGTCC spacer length: 110 repeater length: 25

7665   1207388 GCTTACAAAAAACTCACTTACAAAA AACTCACTTACAAAAAGTCC spacer length: 20 repeater 
length: 25

7666   1207434 GCTTACAAAAAACTCACTTACAAAA AAAAAGTGTGAGCGAAATAT
7667   
7668   
7669   crispr 22
7670   1277021 GTTGAATTGAATGAAAGTTGAATTA AAACCAGTTGAATTAAAACCAGTTGAATTGAATGAA spacer 

length: 36 repeater length: 25
7671   1277083 GTTGAATTGAATGAAAGTTGAATTA AAACCAGTTGAATTGAATGAA spacer length: 21 repeater 

length: 25
7672   1277130 GTTGAATTGAATGAAAGTTGAATTA AAACCAGTTGAATTAAAACC spacer length: 20 repeater 

length: 25
7673   1277176 GTTGAATTGAATGAAAGTTGAATTA ATGCCGATGCCTGGAATGGC
7674   
7675   
7676   crispr 23
7677   4037413 AAGAGAATAATAGATATGGGGAGTAA GAATAACATGATCTGAGGGA spacer length: 20 repeater 

length: 26
7678   4037460 AAGAGAATAATAGATATGGGGAGTAA GAATAACATGATCTGAGGGA spacer length: 20 repeater 

length: 26
7679   4037507 AAGAGAATAATAGATATGGGGAGTAA AAATAACATGATCTGAGGAA spacer length: 20 repeater 

length: 26
7680   4037554 AAGAGAATAATAGATATGGGGAGTAA GCTTTGGGGGTAAACGTATA
7681   
7682   
7683   crispr 24
7684   2821313 ATATTAATTGTAGAATCATATTAATT GCAGAATTATATTAATTGCAGAATCATATTAATTGCAGAAT spacer 

length: 41 repeater length: 26
7685   2821381 ATATTAATTGTAGAATCATATTAATT ACAGAATTATATTAATTACAGAATTATATTAATTACAGAAT spacer 

length: 41 repeater length: 26
7686   2821449 ATATTAATTGTAGAATCATATTAATT TGAGAACTGTAACGGATCAGAATGCGCAGGAAACTGCTGTG
7687   
7688   
7689   crispr 25
7690   1421255 TATTTGATGTAGGATACATCCAAATG CCCACCATAAAGGCACAGAAC spacer length: 21 repeater 

length: 26
7691   1421303 TATTTGATGTAGGATACATCCAAATG CCCACCATAAAGGCACAGAAC spacer length: 21 repeater 

length: 26
7692   1421351 TATTTGATGTAGGATACATCCAAATG CCCACATAAAGGCACAGAAC spacer length: 20 repeater 

length: 26
7693   1421398 TATTTGATGTAGGATACATCCAAATG GATACATCCAAATGTCACAT
7694   
7695   
7696   crispr 26
7697   2355173 GGAAAGCCCGTTTGAAAAACGTAATTG CGCTTTGGGGGTAAACGTAT spacer length: 20 repeater 

length: 27
7698   2355221 GGAAAGCCCGTTTGAAAAACGTAATTG TGCTTTGGGGGTAAACGTAT spacer length: 20 repeater 

length: 27
7699   2355269 GGAAAGCCCGTTTGAAAAACGTAATTG TGCTTTGGGGGTAAACGTAT spacer length: 20 repeater 

length: 27
7700   2355317 GGAAAGCCCGTTTGAAAAACGTAATTG GAATAAAGGTAATAGTCCCC
7701   
7702   
7703   crispr 27
7704   2714568 GTAATCGGTACTGTTATCGATACTGCC ATCGATACTGCCATTGGTAT spacer length: 20 repeater 

length: 27
7705   2714616 GTAATCGGTACTGTTATCGATACTGCC 

ATCGATACTGCCATTGGTATTGTAATCGGTACTGTTATCTATACCGCCATTGGTATTGTAATCGGTACTGTTATCTATACCGCCAT
TGGTATCTATACCGCCATTGGTACCGCCATTGGTAC spacer length: 122 repeater length: 27

7706   2714766 GTAATCGGTACTGTTATCGATACTGCC 
AGAAGAACTGGGAAACAAAAGCGGAATTGCAATAACACTGCACCAGATAGGAAGAATAAATGAAGAAGAGGGAGAATATAATAGTG
CTCTCAGAAATTATTTAATCTCTTTTTCAATTTTTG

7707   
7708   
7709   crispr 28
7710   3186646 TTGCCTCATTTCGAGTGCTTTTTCGTA 

CTTTTGTTTTGCCTCTTCAATGCGCCCCATATCAGAAAGCAAGGCACCTAAATTGTTGATCGTCATTGCTACATCTGACTGATAGG
CTACGTTTTTGGGGTCTTTTTGGAGAAGTT spacer length: 116 repeater length: 27



7711   3186790 TTGCCTCATTTCGAGTGCTTTTTCGTA 
CCTTTGTTTCGCCTCTTCAACGTGCCCCATCTCGGAAAGTAAGGTACCTAAATTGTTGAGCGTCGTTCCTATGTAAGATTGATAAG
CTACGTTTTCGGGGTCTTTTTGGAGGAGTT spacer length: 116 repeater length: 27

7712   3186934 TTGCCTCATTTCGAGTGCTTTTTCGTA 
CTTTTGTTTTGCCTCTTCAATGTGCCCCATATCAGAAAGCAAGGCACCTAAATTGTTCAGTGTCATTGCTACATCTGACTGATAGG
CTACATTTTCGGGGTCTTTATTGAAGAGTT spacer length: 116 repeater length: 27

7713   3187078 TTGCCTCATTTCGAGTGCTTTTTCGTA 
AAACCAGTTGAATTAAAACCAGTTGAATTAAAATCAGTTAGGTGGTTCACAAGGTTTGTTCTATGTCAATGAAGTTTATTACTGGA
TCAGTTTTGAAGCTGCCCGGTATTTCCCTC

7714   
7715   
7716   crispr 29
7717   3969452 ACTATTACACTGCAAAACAAATCTGTGTG 

TACCAGAATATAGATGGTAGACTTGATATATTTTACATAGCCACGAATGATAGACTTTACTACAACTGGCAGGTATCTCCTAATAG
TGTTTGGAAAGGCCACGCGGAATTCAAAAACGGGAGC spacer length: 123 repeater length: 29

7718   3969605 ACTATTACACTGCAAAACAAATCTGTGTG 
TACCAGAATATAGATGGTAGACTGGAGATATTCTACATAGGCACGAATGATAGACTCTACCACAACTGGCAGAAATCTCTTGATGG
TGGTTGGCACGGTGAAGAAGAATTCAAACACGGAGGC spacer length: 123 repeater length: 29

7719   3969758 ACTATTACACTGCAAAACAAATCTGTGTG 
GGCCGGAATTACGATGGTAGACTGGAGATATTCTACATAGGCACGAATGATAGACTCTACCACAACTGGCAGGAAAAACCGAATGG
TGGTTGGCAAGGTGAAGAAGAATTCAAAGACGGGAGC spacer length: 123 repeater length: 29

7720   3969911 ACTATTACACTGCAAAACAAATCTGTGTG 
CAGACAGTAACAATACAGATAGCAAAGAAAATATTGAAGGAGATGACTCAAAAAGTTCAAAAAGTGATGGATCTAACTGTAAATGC
AAAATAATAACAGTAAATAAAACAGCCATCCAAGAAA

7721   
7722   
7723   crispr 30
7724   356467 GTTAAAATCAGGCCTTAGAGGGATTGAAAC TGAACTTGAAATTCAGGACTGGCTAGCAAAAGAA spacer 

length: 34 repeater length: 30
7725   356532 GTTAAAATCAGGCCTTAGAGGGATTGAAAC GTTGAATCAAAAATATATCCAGCAAGTATTGTCCT spacer 

length: 35 repeater length: 30
7726   356598 GTTAAAATCAGGCCTTAGAGGGATTGAAAC GTAATAGTAAAATATAATCTATCATTTGATCTCGAA spacer 

length: 36 repeater length: 30
7727   356665 GTTAAAATCAGGCCTTAGAGGGATTGAAAC AATGCAAGATATGATCATACAGGCGGACCTGATTTAG spacer 

length: 37 repeater length: 30
7728   356733 GTTAAAATCAGGCCTTAGAGGGATTGAAAC CCGCATGGAGAGAAACAGACGGAATCCACGCAAAA spacer 

length: 35 repeater length: 30
7729   356799 GTTAAAATCAGGCCTTAGAGGGATTGAAAC TGTGTCTATAACTGATATTCTTAATGCAAACGAT spacer 

length: 34 repeater length: 30
7730   356864 GTTAAAATCAGGCCTTAGAGGGATTGAAAC TATTCTGAGTCTGGATATCCCGAACTCCCAAAATAC spacer 

length: 36 repeater length: 30
7731   356931 GTTAAAATCAGGCCTTAGAGGGATTGAAAC AATCTAGGAGTCTTAATCTTTCATCAAGAAGCCCCT spacer 

length: 36 repeater length: 30
7732   356998 GTTAAAATCAGGCCTTAGAGGGATTGAAAC ATTGGAAGCAGCTAGTCGGGGTTGCCTGCGGGTCT spacer 

length: 35 repeater length: 30
7733   357064 GTTAAAATCAGGCCTTAGAGGGATTGAAAC CTGTCAAAACTCGATGCACAGACACCTGTTAGTAT spacer 

length: 35 repeater length: 30
7734   357130 GTTAAAATCAGGCCTTAGAGGGATTGAAAC CTTTTTTGGAGCAACACATATGAACCTTAAAAATA spacer 

length: 35 repeater length: 30
7735   357196 GTTAAAATCAGGCCTTAGAGGGATTGAAAC TATCCTGGACATAGACACGAAGCAGTATGGATAAGA spacer 

length: 36 repeater length: 30
7736   357263 GTTAAAATCAGGCCTTAGAGGGATTGAAAC ATCAATATATAATAATTCCTAGAATTATAAGTATAAA spacer 

length: 37 repeater length: 30
7737   357331 GTTAAAATCAGGCCTTAGAGGGATTGAAAC GAATGTGACGGATGTGAAACAATACGGGTGGGAA spacer 

length: 34 repeater length: 30
7738   357396 GTTAAAATCAGGCCTTAGAGGGATTGAAAC TTTAGGAATAATCTTCTTAGTTCCCGAGTACAACACG spacer 

length: 37 repeater length: 30
7739   357464 GTTAAAATCAGGCCTTAGAGGGATTGAAAC GAGTTCAACCGGTGACCGGCGGAGCAATTGAAAAA spacer 

length: 35 repeater length: 30
7740   357530 GTTAAAATCAGGCCTTAGAGGGATTGAAAC TATAATTCTAACAATTGTACGGATTTAAAAAATT spacer 

length: 34 repeater length: 30
7741   357595 GTTAAAATCAGGCCTTAGAGGGATTGAAAC TCAGCTACCGAAGGATTTCAAGGGGTTTTTACTC spacer 

length: 34 repeater length: 30
7742   357660 GTTAAAATCAGGCCTTAGAGGGATTGAAAC ATCAAATCCACTTTTTATATAAGCATCTTTTACG spacer 

length: 34 repeater length: 30
7743   357725 GTTAAAATCAGGCCTTAGAGGGATTGAAAC CTAACTAAGTATTCAAGGAATGCTGGAGGATTAGGA spacer 

length: 36 repeater length: 30
7744   357792 GTTAAAATCAGGCCTTAGAGGGATTGAAAC GTTTAATTGGCTCCCAGCAGTCACACCCATAGCAG spacer 

length: 35 repeater length: 30
7745   357858 GTTAAAATCAGGCCTTAGAGGGATTGAAAC GAGGATTAGGATGATTGGCAATAAAACTAAACTT spacer 

length: 34 repeater length: 30



7746   357923 GTTAAAATCAGGCCTTAGAGGGATTGAAAC AATGATGATTTTAGTGGAGTGTTTGGTCTTAAGTC spacer 
length: 35 repeater length: 30

7747   357989 GTTAAAATCAGGCCTTAGAGGGATTGAAAC TTGATTCATGGGATATCGGAGGGACGAGCAATGCA spacer 
length: 35 repeater length: 30

7748   358055 GTTAAAATCAGGCCTTAGAGGGATTGAAAC CATATAAAGAAAGTAAATAAGAAACTCATGAATTATA spacer 
length: 37 repeater length: 30

7749   358123 GTTAAAATCAGGCCTTAGAGGGATTGAAAC AATTTAGGTGATCCTGTTCTACTGGTTCCTGTGT spacer 
length: 34 repeater length: 30

7750   358188 GTTAAAATCAGGCCTTAGAGGGATTGAAAC GAATCTGTGAATTTAATATCTAAAATGTCAAATAT spacer 
length: 35 repeater length: 30

7751   358254 GTTAAAATCAGGCCTTAGAGGGATTGAAAC GTGCTCTTCTTTAACCCCAACTTGAAATTTTATAT spacer 
length: 35 repeater length: 30

7752   358320 GTTAAAATCAGGCCTTAGAGGGATTGAAAC ATAAAAACAAAAACGATTGTCTGTCTAAGCTATA spacer 
length: 34 repeater length: 30

7753   358385 GTTAAAATCAGGCCTTAGAGGGATTGAAAC GTGTATGTTTCTGACAGCTCAATAATAGTTAGAT spacer 
length: 34 repeater length: 30

7754   358450 GTTAAAATCAGGCCTTAGAGGGATTGAAAC AGATATTCTTTTTGAAGCCCTTTAAAATCTATAAGT spacer 
length: 36 repeater length: 30

7755   358517 GTTAAAATCAGGCCTTAGAGGGATTGAAAC TTAGTTATAAACCATTTATAGACACAGTAGCAGCAC spacer 
length: 36 repeater length: 30

7756   358584 GTTAAAATCAGGCCTTAGAGGGATTGAAAC ATTGCAATATCGAGAATATCTTTTACGGAAATTGC spacer 
length: 35 repeater length: 30

7757   358650 GTTAAAATCAGGCCTTAGAGGGATTGAAAC ATATTCGGATGGAAAACACTCCCTTGGTGTGAAAC spacer 
length: 35 repeater length: 30

7758   358716 GTTAAAATCAGGCCTTAGAGGGATTGAAAC CCTCAAGTTCTCCATCGCTTCAACGAATAGATATCA spacer 
length: 36 repeater length: 30

7759   358783 GTTAAAATCAGGCCTTAGAGGGATTGAAAC GCATAATACAAAGTACTGTTACTCATTCCGCTCT spacer 
length: 34 repeater length: 30

7760   358848 GTTAAAATCAGGCCTTAGAGGGATTGAAAC CACGTAACTTTCAAGGACATGATATCTTGTAGAAA spacer 
length: 35 repeater length: 30

7761   358914 GTTAAAATCAGGCCTTAGAGGGATTGAAAC ACGACTACGGCTAAAGTATTTGCTTCAGCAGTTGG spacer 
length: 35 repeater length: 30

7762   358980 GTTAAAATCAGGCCTTAGAGGGATTGAAAC ATCAAATGGCGGTATTCAGAAAATCTGTATGGAAA spacer 
length: 35 repeater length: 30

7763   359046 GTTAAAATCAGGCCTTAGAGGGATTGAAAC GCAATTTCCAAGGTTTCCATTTGGAAATGCAAAAA spacer 
length: 35 repeater length: 30

7764   359112 GTTAAAATCAGGCCTTAGAGGGATTGAAAC TTATGAGCATCATTATCATGTTTCCGCTTTTTAG spacer 
length: 34 repeater length: 30

7765   359177 GTTAAAATCAGGCCTTAGAGGGATTGAAAC GGGTAAGATTAAGTCCATGGATAATCGAAGAAGA spacer 
length: 34 repeater length: 30

7766   359242 GTTAAAATCAGGCCTTAGAGGGATTGAAAC AATCTCAGTCTGTAGGGTATGGGGCAACCTGCTTA spacer 
length: 35 repeater length: 30

7767   359308 GTTAAAATCAGGCCTTAGAGGGATTGAAAC 
GCTTCTCTGTTTGATCCAGAAGGGATATTCATTTTTTCGTTAAAATCAGGCCTTAGAGGGACTGAAACGTTTCACCAAAGAAAATC
TCTTTCATTTTCTTAG spacer length: 102 repeater length: 30

7768   359441 GTTAAAATCAGGCCTTAGAGGGATTGAAAC AATCTTCAAATGGCGCTGCTGGCATGATATCCTCAC spacer 
length: 36 repeater length: 30

7769   359508 GTTAAAATCAGGCCTTAGAGGGATTGAAAC ATATAATCTCTACAAATTTTCGTCATATATCCTTG spacer 
length: 35 repeater length: 30

7770   359574 GTTAAAATCAGGCCTTAGAGGGATTGAAAC AAAAACTATGAAAACCAAAAGGCGGGGCATTTAAAACT spacer 
length: 38 repeater length: 30

7771   359643 GTTAAAATCAGGCCTTAGAGGGATTGAAAC ATGTTCACCATCCCATTTCTGATTAAAACAAGTTTCC spacer 
length: 37 repeater length: 30

7772   359711 GTTAAAATCAGGCCTTAGAGGGATTGAAAC CAAAAACAGAAACAGAAAATAATACAGAAAATCAGGG
7773   
7774   
7775   crispr 31
7776   3775502 ATGCCTGGAATGGCAAAGGTAATGCCTTATAT 

GGATTGGGCAGATACGATGAAGCATTACAAGCTTATGATAAAGCCATAGCGATAAACCCTAATTATGCC spacer length: 
69 repeater length: 32

7777   3775604 ATGCCTGGAATGGCAAAGGTAATGCCTTATAT 
AGATTGGGCAGATACGATGAAGCATTACAAGCATATGATAAAGCCATAGCGATAAACCCTAATTATGCC spacer length: 
69 repeater length: 32

7778   3775706 ATGCCTGGAATGGCAAAGGTAATGCCTTATAT 
GAAAAAAGTTTGATCAAAAAGTGTGAGCGAAATATATTTCAGAGTTGCAATCATCGAAGAGAAACATAT

7779   
7780   
7781   crispr 32
7782   2329079 TAGATGATGGAAATTCAAACAATAGCCCAGATG ATGGTAATTCAGATTCAGGG spacer length: 20 

repeater length: 33
7783   2329133 TAGATGATGGAAATTCAAACAATAGCCCAGATG ATGGTAATTCAGACTCAGGG spacer length: 20 



repeater length: 33
7784   2329187 TAGATGATGGAAATTCAAACAATAGCCCAGATG AACTTTTTCGAAAAAAGTTT
7785   
7786   
7787   crispr 33
7788   501224 GCAACATAAACATTACCCGAAGAATCTACAGCAA 

CACCATTTGGGTCATAAATACCATTTGGGTCATAAATTTGTCTGTTGTCGGTTCCATTAGAACCCCATTGAGTGAGGTATCTGCCT
ATGCTGTTAAACTTCTGAATGCGCTGATTATATTTATC spacer length: 124 repeater length: 34

7789   501383 GCAACATAAACATTACCCGAAGAATCTACAGCAA 
TACTCAACGGAAATTCAAATTGTCCGTTGCCGCTACCATAAGAACCCCATTGAGTGAGGTATCCGCCTGTGCTGTTAAATTTTTGA
ATGCGATTATTACCACTATC spacer length: 106 repeater length: 34

7790   501524 GCAACATAAACATTACCCGAAGAATCTACAGCAA 
CGCCCTCAGGATCATTAAATTGTCCGTTGCCGCTACCATAAGAACCCCATTGAGTGAGGTATCCGCCGTTGCTGTTAAACTTCTGA
ATGCGATTATTACCACTATC spacer length: 106 repeater length: 34

7791   501665 GCAACATAAACATTACCCGAAGAATCTACAGCAA 
AATCAAAAACAGAAACAGAAAATAATACAGAAAATCAGGGAATAGTAGAAGACATTGAGCAAGAGACTGACTTAGCTGACTCTATT
TTACATTACAAAGTATATAA

7792   
7793   
7794   crispr 34
7795   1872303 ATTGATGTCATTATGCGCATACAGCTTGGACATCA ACCCTTTTAAAAGGCTTGACCGAAAAAAGGC spacer 

length: 31 repeater length: 35
7796   1872370 ATTGATGTCATTATGCGCATACAGCTTGGACATCA ACCCTTTTAAAAGGCTTGACCGAAAAAAGGT spacer 

length: 31 repeater length: 35
7797   1872437 ATTGATGTCATTATGCGCATACAGCTTGGACATCA TTTAGGAATACGGCGGCTGGATAATGAAGCG
7798   
7799   
7800   crispr 35
7801   4007450 GCTTCAATTCTGCCACAACCTTTCGGTTATGGAAAC 

TTTCTGTACGATCTGGTAATGGTACAGCTAGTTTAGGCTTCAATTCTGCCACAATCTTTCGGTTATGGAAACGAGAAGCTACAGGA
CGCTTATAAAACCGCTAAAAAA spacer length: 108 repeater length: 36

7802   4007595 GCTTCAATTCTGCCACAACCTTTCGGTTATGGAAAC 
ATAAGCACCATTCGAATGGTCGCCAGTGTAACTGTAAGCTTCAATTCTGCCACAACTTTTCGGTTATGGAAACATGTTATGATTCA
ATTACTAACCACCGTTTTTGATA spacer length: 109 repeater length: 36

7803   4007741 GCTTCAATTCTGCCACAACCTTTCGGTTATGGAAAC GTACAAATCCCGCAGTAGTGAGACTTTCCCCAACTA 
spacer length: 36 repeater length: 36

7804   4007814 GCTTCAATTCTGCCACAACCTTTCGGTTATGGAAAC TCGATCCTTCGATTACTCCCGAACTTTTAAAATCT 
spacer length: 35 repeater length: 36

7805   4007886 GCTTCAATTCTGCCACAACCTTTCGGTTATGGAAAC TCGGCCATTTTATTTTATTAGGATTCCCCCAATCT 
spacer length: 35 repeater length: 36

7806   4007958 GCTTCAATTCTGCCACAACCTTTCGGTTATGGAAAC TCAGTATAAGCCAGAGTCAAAGGGTGCACAGGCATA 
spacer length: 36 repeater length: 36

7807   4008031 GCTTCAATTCTGCCACAACCTTTCGGTTATGGAAAC AGAGGTCGACGATACCAACCAGGATTCTGGCAGTTG 
spacer length: 36 repeater length: 36

7808   4008104 GCTTCAATTCTGCCACAACCTTTCGGTTATGGAAAC TGCGCTTTCTCAAACAGGCTCTGTATCGTTCGATAAT 
spacer length: 37 repeater length: 36

7809   4008178 GCTTCAATTCTGCCACAACCTTTCGGTTATGGAAAC TGGAACGGCTGTTGTTGGTGTACTCGGTTGGGAA 
spacer length: 34 repeater length: 36

7810   4008249 GCTTCAATTCTGCCACAACCTTTCGGTTATGGAAAC ACCTTTCTGTGATACCAAAGAAGTTTCAAAATAATC 
spacer length: 36 repeater length: 36

7811   4008322 GCTTCAATTCTGCCACAACCTTTCGGTTATGGAAAC TCATCAGTATATTTTTCTGCAATCGTATCATACAAT 
spacer length: 36 repeater length: 36

7812   4008395 GCTTCAATTCTGCCACAACCTTTCGGTTATGGAAAC TTTATATGGGAATGTCAGTAAACATGTGGTCGGGC 
spacer length: 35 repeater length: 36

7813   4008467 GCTTCAATTCTGCCACAACCTTTCGGTTATGGAAAC TTGTAAAAGACCATCTGTATAATTGCCTGCAGTT 
spacer length: 34 repeater length: 36

7814   4008538 GCTTCAATTCTGCCACAACCTTTCGGTTATGGAAAC GGGTTTTGAAGTAAACCTTTTCCCACATTACCCACA 
spacer length: 36 repeater length: 36

7815   4008611 GCTTCAATTCTGCCACAACCTTTCGGTTATGGAAAC TGGCGTTAAAGGTTCACCTTCTTGACCAACTCTAG 
spacer length: 35 repeater length: 36

7816   4008683 GCTTCAATTCTGCCACAACCTTTCGGTTATGGAAAC CTTCTCTCCTTCCTTCGCATCGCAGCCGAACCCAT 
spacer length: 35 repeater length: 36

7817   4008755 GCTTCAATTCTGCCACAACCTTTCGGTTATGGAAAC GGAAGTTTTGAAAACGGGCCAGTCTTCGCTGGGGA 
spacer length: 35 repeater length: 36

7818   4008827 GCTTCAATTCTGCCACAACCTTTCGGTTATGGAAAC ATACTAAAAACAAAAATCCACCCAACAACAGGGCACCT 
spacer length: 38 repeater length: 36

7819   4008902 GCTTCAATTCTGCCACAACCTTTCGGTTATGGAAAC GAGACGAGACAGTACACAACATGTGAATGCCCATACTG 
spacer length: 38 repeater length: 36

7820   4008977 GCTTCAATTCTGCCACAACCTTTCGGTTATGGAAAC CTCAGACTTAAGTGATGGAAGTTCAGATTCTGGCTCGA
7821   
7822   



7823   crispr 36
7824   1686381 TACGACAAAGCACTCCCACTTTATCAAAGGGCACTTG 

GTATTCGTGAAAACATTCTAGGTTCCCAACACCTAGATGTTGCAAATTCACTAAACAATTTCGCAGTGCTCTATGAAAGTATGGGA
GA spacer length: 88 repeater length: 37

7825   1686507 TACGACAAAGCACTCCCACTTTATCAAAGGGCACTTG 
GTATTCGTGAAAATGTTTTAGGTTTCCAACACCCGTCTGTTGCAACAACCCTAGACAATCTTGCAGTACTCTATTATCGTATGGGC
GC spacer length: 88 repeater length: 37

7826   1686633 TACGACAAAGCACTCCCACTTTATCAAAGGGCACTTG 
TTGGATAATAAATCGTATGTAAACAACTTAATTTTGATATTCGATTATAGTTCCTGATAACAGATGTCCACAGGTTCTAATCTAAT
AA

7827   
7828   
7829   crispr 37
7830   4213404 TAGTACAGTTACTGCAATCTTTTTGTAAAAAAGATTGA 

CCACAACCTTTTTGCAAAAAAGATTGAACAAAAACTTGACAACGATAG spacer length: 48 repeater length: 38
7831   4213491 TAGTACAGTTACTGCAATCTTTTTGTAAAAAAGATTGA 

CCACAACCTTTTTGCAAAAAAGATTGAACAAAAACTTGACAACGATAA spacer length: 48 repeater length: 38
7832   4213578 TAGTACAGTTACTGCAATCTTTTTGTAAAAAAGATTGA 

AGCGAAATATATTTCAGAGTTGCAATCATCGAAGAGAAACATATTCAT
7833   
7834   
7835   crispr 38
7836   501378 TATCGGCAACATAAACATTACCCGAAGAATCTACAGCAA 

TACTCAACGGAAATTCAAATTGTCCGTTGCCGCTACCATAAGAACCCCATTGAGTGAGGTATCCGCCTGTGCTGTTAAATTTTTGA
ATGCGATTATTACCA spacer length: 101 repeater length: 39

7837   501519 TATCGGCAACATAAACATTACCCGAAGAATCTACAGCAA 
CGCCCTCAGGATCATTAAATTGTCCGTTGCCGCTACCATAAGAACCCCATTGAGTGAGGTATCCGCCGTTGCTGTTAAACTTCTGA
ATGCGATTATTACCA spacer length: 101 repeater length: 39

7838   501660 TATCGGCAACATAAACATTACCCGAAGAATCTACAGCAA 
AGTGATGGAAGTTCAGATTCTGGCTCGAATGATAGTAACTCAGATTCAGGGTTAGACGATGGAAATTCAGACACTAGCCCAGATGA
TGGTAATTCAGATTC

7839   
7840   
7841   crispr 39
7842   121360 AATAGCAGTAAATAAAACAGTTGCTCAAGAAAACGAATCA 

AACAGTAACGATACAGATAGCAAAGAAAATATCGAAGAAAATGATTCAAAAAGCTCAGAAAGCAATGTATCTGACTGGTATAAAA 
spacer length: 85 repeater length: 40

7843   121486 AATAGCAGTAAATAAAACAGTTGCTCAAGAAAACGAATCA 
AACAGTAACGATACAGATAGTCAAGAAAATATCGAAGAAAATGATTCAAAAAGTTCAGAAAGCAATGTATCTGACTGGTATAAAA 
spacer length: 85 repeater length: 40

7844   121612 AATAGCAGTAAATAAAACAGTTGCTCAAGAAAACGAATCA 
AACAGTAACGATACAGATAGTCAAGAAAATATCGAAGAAAATGATTCAAAAAGTTCAGGAATTAATGTATCTGATTGGTATAAAA 
spacer length: 85 repeater length: 40

7845   121738 AATAGCAGTAAATAAAACAGTTGCTCAAGAAAACGAATCA 
AACAGTAACAATACAGATAGCAAAGGAAATATCGAAGAAAATAATTCAAAAAGTTCAGAAATTAATGTATCTGACTGGTATAAAA 
spacer length: 85 repeater length: 40

7846   121864 AATAGCAGTAAATAAAACAGTTGCTCAAGAAAACGAATCA 
AACAGTAACAATACAGATAGCAAAGGAAATATCGAAGAAAATGATTCAAAAAGTTCAGAAATTAATGTAACTGATTGGTATAAAA 
spacer length: 85 repeater length: 40

7847   121990 AATAGCAGTAAATAAAACAGTTGCTCAAGAAAACGAATCA 
AACTACGAAGAAGCAGTCAAAAAGTATAACCAGTCACTGAAAATGAAAGAAGAACTGGGAAACAAAAGCGGAATTGCAATAACAC

7848   
7849   
7850   crispr 40
7851   120713 ACAGAAACAGAAAATAATACTAAATCAAAAATAGAAACAG 

TAGAAAATAATACTAAATCAAAAACAGAAACAGAAAATAATACTAAATCAAAAACAGAAACAGTAGAAAATAATACTAAATCAAA 
spacer length: 85 repeater length: 40

7852   120839 ACAGAAACAGAAAATAATACTAAATCAAAAATAGAAACAG TAGAAAACAGTACTAAATCAAA spacer 
length: 22 repeater length: 40

7853   120902 ACAGAAACAGAAAATAATACTAAATCAAAAATAGAAACAG 
TAGAAAACAGTACTAAATCAAAAACAGAAACAGAAAATAATACTAAATCAAA spacer length: 52 repeater 
length: 40

7854   120995 ACAGAAACAGAAAATAATACTAAATCAAAAATAGAAACAG 
ATGATTCAAAAAGTTCAGGAATTAATGTATCTGATTGGTATAAAATAATAGC

7855   
7856   
7857   crispr 41
7858   3969659 AGATATTCTACATAGGCACGAATGATAGACTCTACCACAA 

CTGGCAGAAATCTCTTGATGGTGGTTGGCACGGTGAAGAAGAATTCAAACACGGAGGCCACTATTACACTGCAAAACAAATCTGTG
TGGGCCGGAATTACGATGGTAGACTG spacer length: 112 repeater length: 40

7859   3969812 AGATATTCTACATAGGCACGAATGATAGACTCTACCACAA 



CTGGCAGGAAAAACCGAATGGTGGTTGGCAAGGTGAAGAAGAATTCAAAGACGGGAGCCACTATTACACTGCAAAACAAATCTGTG
TGGGCCAGAATGCCGATGGTAGACTG spacer length: 112 repeater length: 40

7860   3969965 AGATATTCTACATAGGCACGAATGATAGACTCTACCACAA 
GATAGCAAAGAAAATATTGAAGGAGATGACTCAAAAAGTTCAAAAAGTGATGGATCTAACTGTAAATGCAAAATAATAACAGTAAA
TAAAACAGCCATCCAAGAAAATAAAT

7861   
7862   
7863   crispr 42
7864   3969833 ATGATAGACTCTACCACAACTGGCAGGAAAAACCGAATGG 

TGGTTGGCAAGGTGAAGAAGAATTCAAAGACGGGAGCCACTATTACACTGCAAAACAAATCTGTGTGGGCCAGAATGCCGATGGTA
GACTGGAGATATTCTACATAGGCACG spacer length: 112 repeater length: 40

7865   3969986 ATGATAGACTCTACCACAACTGGCAGGAAAAACCGAATGG 
TGGTTGGCACGGTGAAGAAGAATTCAAAGACGGAAGCCACTATTACGCTGCAAAACAAATCTGTGTGGGCCAGAATGTCGATGGTA
GACTAGAGATATTCTACATAGCCACG spacer length: 112 repeater length: 40

7866   3970139 ATGATAGACTCTACCACAACTGGCAGGAAAAACCGAATGG 
GGTAAAAAAAATTGTCTGTTGTCGGTTCCATTAGAACCCCATTGAGTGAGGTAACCGCCTGTGCTATTAAACTTCTGAATGCGGTG
ATTGCCAGTATCGGTAACATAAACGT

7867   
7868   
7869   crispr 43
7870   3286570 CTACGAAGAAGCAGTCAAAAAGTATAACCAGTCACTGAAA 

ATTGAAGAAGAACTGGGAGACAAAAGCGGAATTGCAATAACACTGCACCAGCTTGGAATGATTCATCAGGATCAGGGCA 
spacer length: 79 repeater length: 40

7871   3286690 CTACGAAGAAGCAGTCAAAAAGTATAACCAGTCACTGAAA 
ATGAAAGAAGAACTGGGAAACAAAAGCGGAATTGCAGGAACACTGCACCAGCTTGGAATGATTCATCAGAAGCAGGGCA 
spacer length: 79 repeater length: 40

7872   3286810 CTACGAAGAAGCAGTCAAAAAGTATAACCAGTCACTGAAA 
ATGAAAGAAGAACTGGGAAACAAAAGCGGAATTGCAATAACACTGCACCAGCTTGGAATGATTCATCAGGATCAGGGCA 
spacer length: 79 repeater length: 40

7873   3286930 CTACGAAGAAGCAGTCAAAAAGTATAACCAGTCACTGAAA 
ATTGAAGAAGAGCTTGGAGATAAAAGCGGAATTGCAATAACACTGCACCAGCTTGGAAATGTTCATTATTCTCAGGGCA 
spacer length: 79 repeater length: 40

7874   3287050 CTACGAAGAAGCAGTCAAAAAGTATAACCAGTCACTGAAA 
ATGAAAGAAGAACTGGGAAACAAAAGCGGAATTGCAATAACACTGCACCAGCTTGGAATGATTCATCAGAAGCAGGGCA 
spacer length: 79 repeater length: 40

7875   3287170 CTACGAAGAAGCAGTCAAAAAGTATAACCAGTCACTGAAA 
ATGAAAGAAGAACTGGGAAACAAAAGCGGAATTGCAATAACACTGCACCAGCTTGGAATGATTCATCAGAAGCAGGGCA 
spacer length: 79 repeater length: 40

7876   3287290 CTACGAAGAAGCAGTCAAAAAGTATAACCAGTCACTGAAA 
ATTGAAGAAGAGCTTGGAGATAAAAGCGGAATTGCAATAACACTGCACCAGCTTGGAAATGTTCATTATTCTCAGGGCA 
spacer length: 79 repeater length: 40

7877   3287410 CTACGAAGAAGCAGTCAAAAAGTATAACCAGTCACTGAAA 
AAACTGTACCTCGAATCTAACTATAGCTTTTGCACTGATACTGCAAAAAGTATATATTTAAATGGGAATTGTCAGCATC

7878   
7879   
7880   crispr 44
7881   120872 GAAACAGTAGAAAACAGTACTAAATCAAAAACAGAAACAG AAAATAATACTAAATCAAAAAT spacer 

length: 22 repeater length: 40
7882   120935 GAAACAGTAGAAAACAGTACTAAATCAAAAACAGAAACAG 

AAAATAATACTAAATCAAAAACAGAAACAGAAAATAATACTAAATCAAAAAT spacer length: 52 repeater 
length: 40

7883   121028 GAAACAGTAGAAAACAGTACTAAATCAAAAACAGAAACAG 
TAAAATTGTCCGTTTCCATTGCCTGAAGAACCCCATTGAGTGAGGTGTCCGC

7884   
7885   
7886   crispr 45
7887   3131206 GGAGAATGCTGTGACAACTGTACTGAGAACTGTAATGGGT 

CAGAATGCGCAGGAAACTGCTGTGACGAATGTGCAGATGTTTGTGGCCAGGATTGCAA spacer length: 58 
repeater length: 40

7888   3131305 GGAGAATGCTGTGACAACTGTACTGAGAACTGTAATGGGT 
CAGAATGCGCAGGAAATTGCTGTGACGAATGTGCAGATGTTTGTAGCCAGGATTGCAA spacer length: 58 
repeater length: 40

7889   3131404 GGAGAATGCTGTGACAACTGTACTGAGAACTGTAATGGGT 
AATTAAAACCAGTTGAATTAAAACCAGTTGAATTAAAATCAGTTAGGTGGTTCACAAG

7890   
7891   
7892   crispr 46
7893   3665598 TAATACAGCACGTTTATGGGATGCAGATACAGGTAAACAA 

ATTTTTGTTCTAAACCATAGTGGTTGGGTGAATAATGTTGTATTCAGTCCTGATGGAAAATACGCAGCCACGGCGAGTAATG 
spacer length: 82 repeater length: 40

7894   3665721 TAATACAGCACGTTTATGGGATGCAGATACAGGTAAACAA 



ATTTTTGTTCTAAACCATGGCGATTGGGTGAATAATGTTGTATTCAGTCCTGATGGAAAATACGTAGCTACGGCGAGTAATG 
spacer length: 82 repeater length: 40

7895   3665844 TAATACAGCACGTTTATGGGATGCAGATACAGGTAAACAA 
CTGAATGCGATTATTACCACTATCGGCAACATAAACATTACCCGAAGAATCTACAGCAACACCATTTAGGAAATAAAATTGT

7896   
7897   
7898   crispr 47
7899   647885 TCTCGAAATATATTTCAGAGGTGCAACAAACTTTTTCGAA AAAAATTTGATCAAAAAGCGTGAGCGAAAT 

spacer length: 30 repeater length: 40
7900   647956 TCTCGAAATATATTTCAGAGGTGCAACAAACTTTTTCGAA AAAAGTTTGATCAAAAAGCGTGAGCGAAAT 

spacer length: 30 repeater length: 40
7901   648027 TCTCGAAATATATTTCAGAGGTGCAACAAACTTTTTCGAA TATTAGCTACGGAATTCACTTTGTTTTCGA
7902   
7903   
7904   crispr 48
7905   3183983 TTGGGATCTGATTCAAGAGCAAGTTTATACTGTTCCTCTG 

CCTCATCGAGACGCCCCATATCTGAAAGGAGATTTCCGTAATTATAGTGTGTTTTTACATG spacer length: 61 
repeater length: 40

7906   3184085 TTGGGATCTGATTCAAGAGCAAGTTTATACTGTTCCTCTG 
CCTCATCGAGGCGCCCCATATCTGAAAGGAGATTTCCGTAATTATAGTGTGTGTTGACATG spacer length: 61 
repeater length: 40

7907   3184187 TTGGGATCTGATTCAAGAGCAAGTTTATACTGTTCCTCTG 
TCGAAGAAAATGATTCAAAAAGTTCAGGAATTAATGTATCTGATTGGTATAAAATAATAGC

7908   
7909   
7910   GCA_000195915.1_ASM19591v1_genomic.fna(findCrispr):
7911   START       REPEAT                           

SPACER                                             
7912   crispr 1
7913   846049 GTAAAATAGAACCTTAATAGGATTGAAAG AGTTCGTTCAGGCTGAGGGATAAGACCGAAAAAAAT spacer 

length: 36 repeater length: 29
7914   846115 GTAAAATAGAACCTTAATAGGATTGAAAG ACGAGTGCCGATGCAATCAAGAACGAAGAGGACTATA spacer 

length: 37 repeater length: 29
7915   846182 GTAAAATAGAACCTTAATAGGATTGAAAG TCTCACAAGCTTCTACGACCGAGACTGCATCGCCT spacer 

length: 35 repeater length: 29
7916   846247 GTAAAATAGAACCTTAATAGGATTGAAAG TTCTCTGCAGTCATGGTCAGATTCAGTCATAGCAG spacer 

length: 35 repeater length: 29
7917   846312 GTAAAATAGAACCTTAATAGGATTGAAAG TTGGAAAGATCCGTAAGGTCTTTCTGCTGCAAATA spacer 

length: 35 repeater length: 29
7918   846377 GTAAAATAGAACCTTAATAGGATTGAAAG AGCGACACCTGCTGGGTCGGGTTGTACAAGACAAC spacer 

length: 35 repeater length: 29
7919   846442 GTAAAATAGAACCTTAATAGGATTGAAAG TTCCTCCTCGCCATCATCTTCGACTACCGTTCGCT spacer 

length: 35 repeater length: 29
7920   846507 GTAAAATAGAACCTTAATAGGATTGAAAG GTTTACGGCGATCGAAACTGAAGCAGTCTCACCCT spacer 

length: 35 repeater length: 29
7921   846572 GTAAAATAGAACCTTAATAGGATTGAAAG AGAAGAGATATATCCGGAACAACTACGGGGCTACT spacer 

length: 35 repeater length: 29
7922   846637 GTAAAATAGAACCTTAATAGGATTGAAAG ATATATATGAACGAAGTGATATATACCGGAAACCG spacer 

length: 35 repeater length: 29
7923   846702 GTAAAATAGAACCTTAATAGGATTGAAAG CACGTTGACGGTGAAGTTCTGGACGTCAGTATAA spacer 

length: 34 repeater length: 29
7924   846766 GTAAAATAGAACCTTAATAGGATTGAAAG TCGGAAATAAAGCGTATGCTTGATGAGGGATGGGTC spacer 

length: 36 repeater length: 29
7925   846832 GTAAAATAGAACCTTAATAGGATTGAAAG AATGGGGATAACGGCAATTTAGAAGTGGGTTCAACG spacer 

length: 36 repeater length: 29
7926   846898 GTAAAATAGAACCTTAATAGGATTGAAAG TAGCCACCTTTCCCATCTTTATGGCCAGGAATGAAG spacer 

length: 36 repeater length: 29
7927   846964 GTAAAATAGAACCTTAATAGGATTGAAAG AAGTACATCGCATTCTCAACTATGGCGAAACCCATGCC spacer 

length: 38 repeater length: 29
7928   847032 GTAAAATAGAACCTTAATAGGATTGAAAG AGTAGAGAAACTCTTGAGAAACTGCGTTCCGCGAA spacer 

length: 35 repeater length: 29
7929   847097 GTAAAATAGAACCTTAATAGGATTGAAAG ACGATATCCTCATCGCAGAACCCGACCGATGTGGGCAA spacer 

length: 38 repeater length: 29
7930   847165 GTAAAATAGAACCTTAATAGGATTGAAAG ATCTGACCAACTCAAACACCACAGGCACACCCTTCAA spacer 

length: 37 repeater length: 29
7931   847232 GTAAAATAGAACCTTAATAGGATTGAAAG GTACTTCCCCGGTGGCGAGCAATACAGCGGAAAC spacer 

length: 34 repeater length: 29
7932   847296 GTAAAATAGAACCTTAATAGGATTGAAAG AGACGTGGCACCGCTTATCGCCGACCCGCTTCCAGA spacer 

length: 36 repeater length: 29
7933   847362 GTAAAATAGAACCTTAATAGGATTGAAAG AAAGTCACGCTGTCACCGACGTCCGTTGGGTTCTG spacer 

length: 35 repeater length: 29



7934   847427 GTAAAATAGAACCTTAATAGGATTGAAAG AATCACCAAAGGAATAGAAGAAACCGCCTCCATTACG spacer 
length: 37 repeater length: 29

7935   847494 GTAAAATAGAACCTTAATAGGATTGAAAG TAATTGTACGGAGAGGTGCCTCCTGATACCGAAGC spacer 
length: 35 repeater length: 29

7936   847559 GTAAAATAGAACCTTAATAGGATTGAAAG GATATATTCGGCTGCAACCTTCCTGAACATATCTTT spacer 
length: 36 repeater length: 29

7937   847625 GTAAAATAGAACCTTAATAGGATTGAAAG AAAATATGGGGTACAAGACCGAAAGAAGGATAAGGG spacer 
length: 36 repeater length: 29

7938   847691 GTAAAATAGAACCTTAATAGGATTGAAAG AGTTGGTAAAGTTTTTGAAATGGAATACCAGACTAG spacer 
length: 36 repeater length: 29

7939   847757 GTAAAATAGAACCTTAATAGGATTGAAAG TTTTTGTAGATGTTCTAGATTTGGAGGACTGGATTTA spacer 
length: 37 repeater length: 29

7940   847824 GTAAAATAGAACCTTAATAGGATTGAAAG ATTTTGATCTGGGCGGATGCTCCGCTGTATGATGATGT spacer 
length: 38 repeater length: 29

7941   847892 GTAAAATAGAACCTTAATAGGATTGAAAG ATTTATACGGACACGGACAGTTTCTTCGTGGTAAAC spacer 
length: 36 repeater length: 29

7942   847958 GTAAAATAGAACCTTAATAGGATTGAAAG AATGTGCGGAATGCTGACGCCGGCGCTGATATTCCC spacer 
length: 36 repeater length: 29

7943   848024 GTAAAATAGAACCTTAATAGGATTGAAAG GTTAAGCTAAACTTAAAGACCGATGAACTGGAAATT spacer 
length: 36 repeater length: 29

7944   848090 GTAAAATAGAACCTTAATAGGATTGAAAG ATGAGTGGCAAATATATCATGAAATCGATGAGTT spacer 
length: 34 repeater length: 29

7945   848154 GTAAAATAGAACCTTAATAGGATTGAAAG ATTGGAATCACGGTGTCGATCTTAATAACAGATTTGGC spacer 
length: 38 repeater length: 29

7946   848222 GTAAAATAGAACCTTAATAGGATTGAAAG CCACAAGTGAGATCGGCATAGCCCCTGCATAATAGCT spacer 
length: 37 repeater length: 29

7947   848289 GTAAAATAGAACCTTAATAGGATTGAAAG CCAGAGCTTCGGCTTCTCAACCTCCGGATACGGG spacer 
length: 34 repeater length: 29

7948   848353 GTAAAATAGAACCTTAATAGGATTGAAAG GCGAGAATTCAAAGCCATATATATTATCGGAAAGTC spacer 
length: 36 repeater length: 29

7949   848419 GTAAAATAGAACCTTAATAGGATTGAAAG TTTATGGCTGAAATAACGGGGAATGACCCCAAATATCG spacer 
length: 38 repeater length: 29

7950   848487 GTAAAATAGAACCTTAATAGGATTGAAAG TACACATTCGGCTCTTCCTTAAGCTCCGCAACGCTG spacer 
length: 36 repeater length: 29

7951   848553 GTAAAATAGAACCTTAATAGGATTGAAAG AGTCTTCATTGCTTTACCCCCATAAATCAGATCCTC spacer 
length: 36 repeater length: 29

7952   848619 GTAAAATAGAACCTTAATAGGATTGAAAG CTGGAACGTGATCGACTGCGAATAGCCATATTGATCC spacer 
length: 37 repeater length: 29

7953   848686 GTAAAATAGAACCTTAATAGGATTGAAAG TTTGTTCAGTTCCTTCTTTGAGATCTCGAAAACTAT spacer 
length: 36 repeater length: 29

7954   848752 GTAAAATAGAACCTTAATAGGATTGAAAG TTCCGCAAGCACTGGGGGATCCTGAATAACAGAAGAGGC spacer 
length: 39 repeater length: 29

7955   848821 GTAAAATAGAACCTTAATAGGATTGAAAG TGCACGCCTGCCCTGAGATGAATCCTCTTCTTCC spacer 
length: 34 repeater length: 29

7956   848885 GTAAAATAGAACCTTAATAGGATTGAAAG ACACCTGATCCGACCGAACACCCCTAAAATGAATT spacer 
length: 35 repeater length: 29

7957   848950 GTAAAATAGAACCTTAATAGGATTGAAAG GTATGATGCCTGGACAGTCTGCCCCTGGTCAAATG spacer 
length: 35 repeater length: 29

7958   849015 GTAAAATAGAACCTTAATAGGATTGAAAG GTTCTGGAGTGGCTGGCTTATCGCGACTGAATGTA
7959   
7960   
7961   GCA_000200715.1_ASM20071v1_genomic.fna(findCrispr):
7962   START       REPEAT                           

SPACER                                             
7963   crispr 1
7964   1007851 CACCAA 

CAGGTATGAACTACGAGATCATGGGCGCAGACGATCCCACAGTAGGCGATGACGAGATGGTCATGCGTAATCCGGGCGGGCCCCGC
ATGGTAGCGGTATCCGACGTGATGGAGCTCGTCGATGATGCAGCAGTGCCG spacer length: 137 repeater 
length: 6

7965   1007995 CACCAA 
CAGGTATGAACTACGAGATCATGGGTGCAGACGGTCCCACAGTAGGCGATGACGAGATGGTCATGCGTAATCCGGGCGGGCCCCGC
ATGGTAGCGGTATCCGACGTGATGGAGCTCGTCGATGATGCAGCAGTGCCG spacer length: 137 repeater 
length: 6

7966   1008139 CACCAA 
CAGGTATGAACTACGAGATCATGGGCGCAGACGATCCCACAGTAGGCGATGACGAGATGGTCATGCGTAATCCGGGCGGGCCCCGC
ATGGTAGCGGTGGGTGATGTGATGGAGCTCGTCGATGATGCAGCAGTGCCG spacer length: 137 repeater 
length: 6

7967   1008283 CACCAA 
CAGGTATGAACTACGAGATCATGGGCGCAGACGATCCCACAGTAGGCGATGACGAGATGGTCATGCGTAATCCGGGCGGGCCCCGC
ATGGTAGCGGTGGGTGATGTGATGGAGCTCGTCGATGATGCAGCAGTGCCG spacer length: 137 repeater 
length: 6



7968   1008427 CACCAA 
CAGGTATGAACTACGAGATCATGGGCGCAGACGATCCCACAGTAGGCGATGACGAGATGGTCATGCGTAATCCGGGCGGGCCCCGC
ATGGTAGCGGTATCCGACGTGATGGAGCTCGTCGATGATGCAGCAGTGCCG spacer length: 137 repeater 
length: 6

7969   1008571 CACCAA 
CGTGGTCGTATCCCAGCTGAGCACCGTGGCTGTCTCCGACGCGCTCATGTTCTCTGATGTTCCCGGGGCGGTCCGCGTGCCGGTAG
AGCACGAAGCAATCGCCATAGAGACGCCCCTGCACTCTGATGATTCCATGG

7970   
7971   
7972   crispr 2
7973   1669067 GCAGCACCACCCGCGGACAA ACCTGCAGAGGTAAAACCTGCCGCGGACAAACCTGAAGTAAAACC spacer 

length: 45 repeater length: 20
7974   1669133 GCAGCACCACCCGCGGACAA ACCTGCAGAGCTAAAACCTGCCGCGGACAAACCGGCGGAAACCAAACC spacer 

length: 48 repeater length: 20
7975   1669202 GCAGCACCACCCGCGGACAA ATGGTCACCCTGTCCGATACTGCGGGCTCGTCGGGCGCCATTCTCATG
7976   
7977   
7978   crispr 3
7979   1007790 GGGCCC 

CGCATGGTAGCGGTGGGTGATGTGATGGAGCTCGTCGATGATGCAGCAGTGCCGGCACCAACAGGTATGAACTACGAGATCATGGG
CGCAGACGATCCCACAGTAGGCGATGACGAGATGGTCATGCGTAATCCGGG spacer length: 137 repeater 
length: 6

7980   1007934 GGGCCC 
CGCATGGTAGCGGTATCCGACGTGATGGAGCTCGTCGATGATGCAGCAGTGCCGGCACCAACAGGTATGAACTACGAGATCATGGG
TGCAGACGGTCCCACAGTAGGCGATGACGAGATGGTCATGCGTAATCCGGG spacer length: 137 repeater 
length: 6

7981   1008078 GGGCCC 
CGCATGGTAGCGGTATCCGACGTGATGGAGCTCGTCGATGATGCAGCAGTGCCGGCACCAACAGGTATGAACTACGAGATCATGGG
CGCAGACGATCCCACAGTAGGCGATGACGAGATGGTCATGCGTAATCCGGG spacer length: 137 repeater 
length: 6

7982   1008222 GGGCCC 
CGCATGGTAGCGGTGGGTGATGTGATGGAGCTCGTCGATGATGCAGCAGTGCCGGCACCAACAGGTATGAACTACGAGATCATGGG
CGCAGACGATCCCACAGTAGGCGATGACGAGATGGTCATGCGTAATCCGGG spacer length: 137 repeater 
length: 6

7983   1008366 GGGCCC 
CGCATGGTAGCGGTGGGTGATGTGATGGAGCTCGTCGATGATGCAGCAGTGCCGGCACCAACAGGTATGAACTACGAGATCATGGG
CGCAGACGATCCCACAGTAGGCGATGACGAGATGGTCATGCGTAATCCGGG spacer length: 137 repeater 
length: 6

7984   1008510 GGGCCC 
GCTCTTCAACTTTTCCTACCGCCTTATCTGCCGCGGCCAGATCCTCCGGCGTCGCCCTGTATTTCTCGGGTACCGGGAATGGCTCA
ACGGTGCCATGATGCGACTCTTCAACTTTTCCTACCGCCTTATCTGCCGCG

7985   
7986   
7987   crispr 4
7988   1007898 GTAGG 

CGATGACGAGATGGTCATGCGTAATCCGGGCGGGCCCCGCATGGTAGCGGTATCCGACGTGATGGAGCTCGTCGATGATGCAGCAG
TGCCGGCACCAACAGGTATGAACTACGAGATCATGGGTGCAGACGGTCCCAC spacer length: 138 repeater 
length: 5

7989   1008042 GTAGG 
CGATGACGAGATGGTCATGCGTAATCCGGGCGGGCCCCGCATGGTAGCGGTATCCGACGTGATGGAGCTCGTCGATGATGCAGCAG
TGCCGGCACCAACAGGTATGAACTACGAGATCATGGGCGCAGACGATCCCAC spacer length: 138 repeater 
length: 5

7990   1008186 GTAGG 
CGATGACGAGATGGTCATGCGTAATCCGGGCGGGCCCCGCATGGTAGCGGTGGGTGATGTGATGGAGCTCGTCGATGATGCAGCAG
TGCCGGCACCAACAGGTATGAACTACGAGATCATGGGCGCAGACGATCCCAC spacer length: 138 repeater 
length: 5

7991   1008330 GTAGG 
CGATGACGAGATGGTCATGCGTAATCCGGGCGGGCCCCGCATGGTAGCGGTGGGTGATGTGATGGAGCTCGTCGATGATGCAGCAG
TGCCGGCACCAACAGGTATGAACTACGAGATCATGGGCGCAGACGATCCCAC spacer length: 138 repeater 
length: 5

7992   1008474 GTAGG 
GCTCAACGCTGCCATAAAGTGGCTCTTCAACTTTTCCTACCGCCTTATCTGCCGCGGCCAGATCCTCCGGCGTCGCCCTGTATTTC
TCGGGTACCGGGAATGGCTCAACGGTGCCATGATGCGACTCTTCAACTTTTC

7993   
7994   
7995   crispr 5
7996   1980450 TCCCTGTCGCGCCTTCTATC 

CCCGAAGCTGTCACCGCGCCGCCTATCACCAGAGTCCTCCCGGTCACGCCGCCTGTCCGCAAAATC spacer length: 66 
repeater length: 20

7997   1980537 TCCCTGTCGCGCCTTCTATC GCCAAAGTCCCCGCGCCTTCTATCACCGTC spacer length: 30 
repeater length: 20



7998   1980588 TCCCTGTCGCGCCTTCTATC TCCCCGACGTTCCCGAGCCCGTTGTGCCCG
7999   
8000   
8001   crispr 6
8002   1007818 TGATGG 

AGCTCGTCGATGATGCAGCAGTGCCGGCACCAACAGGTATGAACTACGAGATCATGGGCGCAGACGATCCCACAGTAGGCGATGAC
GAGATGGTCATGCGTAATCCGGGCGGGCCCCGCATGGTAGCGGTATCCGAC spacer length: 137 repeater 
length: 6

8003   1007962 TGATGG 
AGCTCGTCGATGATGCAGCAGTGCCGGCACCAACAGGTATGAACTACGAGATCATGGGTGCAGACGGTCCCACAGTAGGCGATGAC
GAGATGGTCATGCGTAATCCGGGCGGGCCCCGCATGGTAGCGGTATCCGAC spacer length: 137 repeater 
length: 6

8004   1008106 TGATGG 
AGCTCGTCGATGATGCAGCAGTGCCGGCACCAACAGGTATGAACTACGAGATCATGGGCGCAGACGATCCCACAGTAGGCGATGAC
GAGATGGTCATGCGTAATCCGGGCGGGCCCCGCATGGTAGCGGTGGGTGAT spacer length: 137 repeater 
length: 6

8005   1008250 TGATGG 
AGCTCGTCGATGATGCAGCAGTGCCGGCACCAACAGGTATGAACTACGAGATCATGGGCGCAGACGATCCCACAGTAGGCGATGAC
GAGATGGTCATGCGTAATCCGGGCGGGCCCCGCATGGTAGCGGTGGGTGAT spacer length: 137 repeater 
length: 6

8006   1008394 TGATGG 
AGCTCGTCGATGATGCAGCAGTGCCGGCACCAACAGGTATGAACTACGAGATCATGGGCGCAGACGATCCCACAGTAGGCGATGAC
GAGATGGTCATGCGTAATCCGGGCGGGCCCCGCATGGTAGCGGTATCCGAC spacer length: 137 repeater 
length: 6

8007   1008538 TGATGG 
TATGAACTACGAGATCATGGGTGCAGACGATCCCACAGTAGGCGATGACGAGATGGTCATGCGTAATCCGGGCGGGCCCCGCATGG
TAGCGGTGGGTGATGTGATGGAGCTCGTCGATGATGCAGCAGTGCCGGCAC

8008   
8009   
8010   crispr 7
8011   1721212 TTTGGCAGGGTGCCGCGGGG 

CGACTGTGGTTCGGGCTTCTTGGGCTCCGGCTTCTCGGGCTCTGGTTTAGCGCTGGGCTTTTCAAATCCCTTTGGCATAGTGCCGC
GGGGAGACTGCGGTTCGGGCTTCTTGGGCTCTGGTTTGGTGCTGGTCTTTTCAAATCC spacer length: 144 
repeater length: 20

8012   1721377 TTTGGCAGGGTGCCGCGGGG 
AGACTGTGGTTCTGCGGGCTTGGGTTCAGGCTTGGGTTTCTCTGGTTCAGGGGCGGCACTGGGTTTTTCAAATCC spacer 
length: 75 repeater length: 20

8013   1721473 TTTGGCAGGGTGCCGCGGGG 
CGACTGTGGTTCTGCGGGCTTGGGTTCAGGCTTGGGTTTCTCTGGTTCAGGGGCGGCACTGGGTTTTTCAAATCC spacer 
length: 75 repeater length: 20

8014   1721569 TTTGGCAGGGTGCCGCGGGG 
CGACTGTGGTTCTGTAGGCTTGGGCTCCGGCTTCTTGGGCTCTGGTTTAGCGCTGGGCTTTTCAAATCC spacer length: 
69 repeater length: 20

8015   1721659 TTTGGCAGGGTGCCGCGGGG 
CGACTGTGGTTCGGGCTTCTTGGGCTCCGGCTTCTCGGGCTCTGGTTTAGCGCTGGGCTTTTCAAATCC spacer length: 
69 repeater length: 20

8016   1721749 TTTGGCAGGGTGCCGCGGGG 
CGACTGTGGTTCGGGCTTGGGCTCCGGCTTCTCGGGCTCTGGTTTAGCGCTGGGCTTTTCAAATCC spacer length: 66 
repeater length: 20

8017   1721836 TTTGGCAGGGTGCCGCGGGG 
CGACTGTGGTTCGGGCTTGGGCTCCGGCTTCTCGGGCTCTGGTTTAGCGCTGGACTTTTCAAATCCTTTTGGCAGGCTGCCGCGGG
GCGACTGTGGTTCGGGCTTGGGCTCCGGCTTCTCGGGCTCTGGTTTAGCGCTGGGCTTTTCAAATCC spacer length: 
153 repeater length: 20

8018   1722010 TTTGGCAGGGTGCCGCGGGG 
CGACTGTGGTTCGGGCTTGGGCTCCGGCTTGGGTTTCTCGGGCTCTGGTTTAGCGCTGGGCTTTTCAAATCC spacer 
length: 72 repeater length: 20

8019   1722103 TTTGGCAGGGTGCCGCGGGG 
CGACTGTGGTTCTGTAGGCTTGGGCTCCGGCTTCTTGGGCTCTGGTTTAGCGCTGGGCTTTTCAAATCC spacer length: 
69 repeater length: 20

8020   1722193 TTTGGCAGGGTGCCGCGGGG CGACTGTGGTTCGGGCTTCTTGGGCTCTGGTTTAGTGCTGGGTTTTTCAAATCC 
spacer length: 54 repeater length: 20

8021   1722268 TTTGGCAGGGTGCCGCGGGG TTGGCTTGCCGCCGTCTATAACGCCCGGCGCATCATCTCCTGATATTGTGCCCA
8022   
8023   
8024   crispr 8
8025   699597 AAGG GCATGAGGGCCGAGATGCTCCCCAAAAAGGATATGGTCGAGATGGCCGAGAACAT spacer length: 

55 repeater length: 4
8026   699657 AAGG GCATGAGGGCCGAGATGCTCCCCAAAAAGGATATGGCCGAGATGGCCGAGAACAT spacer length: 

55 repeater length: 4
8027   699717 AAGG GCATGAGGGCCGAGATGCTCCCCAAAAAGGATATGGCCGAGATGGCCGAGAACAT spacer length: 

55 repeater length: 4



8028   699777 AAGG ACGTGGTCGTATCCCAGCTGAGCACCGTGGCTGTCTCCGACGCGCTCATGTTCTC
8029   
8030   
8031   crispr 9
8032   1499035 AAGTGGTAGAGCCCGTGGAGG TCCCGCAGGTATCTGAGCCT spacer length: 20 repeater 

length: 21
8033   1499077 AAGTGGTAGAGCCCGTGGAGG CGGAGCCTCCGCAGGTCGCCGAGCCT spacer length: 26 repeater 

length: 21
8034   1499125 AAGTGGTAGAGCCCGTGGAGG GGGCCTTGCCACCATTGCGGATACTG
8035   
8036   
8037   crispr 10
8038   1498161 CCCACTGTATCCGACGCAGGTG 

CTAGGGTCCACAACAGGGGGCCAATCATAGTTACGGCATCAGATACGCCCGACGTAGCAGACGCAGGTGCTCGGGTACACGACGGC
GGGCCAATCGTACTTATGCCGTCCGATAC spacer length: 115 repeater length: 22

8039   1498299 CCCACTGTATCCGACGCAGGTG CTCGGGTACACGACGGCGGGCCAATCGTGCTTATGCCGTCCGATAC spacer 
length: 46 repeater length: 22

8040   1498368 CCCACTGTATCCGACGCAGGTG CCCGTTGTGCCCGAGCCCGCCGCAACTGTTCCCGCTCCAACCGTTC
8041   
8042   
8043   crispr 11
8044   296037 CGCAAGCCTGCTGGCCGCAAACC 

AGCGGCGAAGAAGGGTGCCAAACGACGCAAGTCACCCGGCAGGAAGCCCGCAGG spacer length: 54 repeater 
length: 23

8045   296115 CGCAAGCCTGCTGGCCGCAAACC 
AGCGGCCAAGAAGGGCGCCAAGCGGCGAAAGTCGCCTGGCAGAAAGCCCGCAGG spacer length: 54 repeater 
length: 23

8046   296193 CGCAAGCCTGCTGGCCGCAAACC TCACCCTGTCCGATACTGCGGGCTCGTCGGGCGCCATTCTCATGCCGCCACTCG
8047   
8048   
8049   crispr 12
8050   1534165 CTCATCGAATGCAATCTCGTGCCCC 

GTCCCAGTCAGCCCTGCCGGCCCCAACCTCCTGGCATCATCTGCAACCGGTACGG spacer length: 55 repeater 
length: 25

8051   1534246 CTCATCGAATGCAATCTCGTGCCCC 
GTCCCAGTCAGCCCTGCCGGTCTCTCCGTTGCACTGTCCACTATCGGTACAGACTCATCGAATGCAATCCCGAGCCCCATCCCCGT
CAGACCGTTTATCCCCCTCGTGCCGTCATCTACAACCGGTACAG spacer length: 130 repeater length: 25

8052   1534402 CTCATCGAATGCAATCTCGTGCCCC 
ACTTTTCCTACCGCCTTATCTGCCGCGGCCAGATCCTCCGGCGTCGCCCTGTATTTCTCGGGTACCGGGAATGGCTCAACGGTGCC
ATGATGCGACTCTTCAACTTTTCCTACCGCCTTATCTGCCGCGG

8053   
8054   
8055   crispr 13
8056   500306 CTTGCATTTATCATCCCCATTGTGATG 

ATATCCCCTGACGCTTCCACGACTGGCGCATCCTTTGCCTGAAGGTGCACATTCAACTTAACTGCATCTGCCAGCCTGCCTACATC
 spacer length: 86 repeater length: 27

8057   500420 CTTGCATTTATCATCCCCATTGTGATG 
ATATCCCCTGACGCTTCCACGACGGGCGCATCTTTTGCCAGAAGGTGCACATTCAGCATTACCGCATCTGCCGGCCGTCCTATGTC
 spacer length: 86 repeater length: 27

8058   500534 CTTGCATTTATCATCCCCATTGTGATG 
CGATGAAGGTATGCGGATGCATGTCATGGTTCCCCAAATGTACATGATCACAGAAGAGGACAGCCCCACATTCACCGACCCCGGCA

8059   
8060   
8061   crispr 14
8062   436201 GCGCCGTCGTCCACGACGGGCGTGCTC TTTGCAATTGCATCTGTTCCTAGAACGGCTGC spacer length: 

32 repeater length: 27
8063   436261 GCGCCGTCGTCCACGACGGGCGTGCTC CTGGCAATTGCATCTGTTCCTAGAACGGCCGT spacer length: 

32 repeater length: 27
8064   436321 GCGCCGTCGTCCACGACGGGCGTGCTC CGTGCCCGAGCCCGTTGTGCCCGAGCCCGCCG
8065   
8066   
8067   crispr 15
8068   1434883 ATGCCGCGGCTGCACGGAACATCTAGCGC GCAAACATCAGCAGTTTGATCACCATA spacer length: 27 

repeater length: 29
8069   1434940 ATGCCGCGGCTGCACGGAACATCTAGCGC GCAAACATCAGCAGTTTGATCACCATC spacer length: 27 

repeater length: 29
8070   1434997 ATGCCGCGGCTGCACGGAACATCTAGCGC CCAGCTCCTCCGGCGTCGCCCTGTATT
8071   
8072   
8073   crispr 16
8074   1391471 CGGGCATCAGCCGACAGGACAATCGATTC 



GGGGACCGTGATGAGAGCAGCAGCCGATGCCCTATCGATAGCTGACAGTGTGGCAGTATCCGCAATGGCGGCAAGGCCAGCAACTG
ATGCACCTACGGTTGCAGA spacer length: 105 repeater length: 29

8075   1391606 CGGGCATCAGCCGACAGGACAATCGATTC 
GGGGACCGTGATGAGAGCAGCAGCCGATGCCCTATCGATAGCTGACAGTGTGGCAGTATCCGCAATGGCGGCAAGGCCAGCAACTG
ATGCACCTGCGGTTGCCGA spacer length: 105 repeater length: 29

8076   1391741 CGGGCATCAGCCGACAGGACAATCGATTC 
GAAGGGTGTCAAGCGGCGAAAGACCACCAAAAAGACTGCCGCAAAAAGAAAGGTCCGGCGCTAGGCGCGCAGGGCTTCGATTAACA
GCCGCCGGCCTGGCCGGCG

8077   
8078   
8079   crispr 17
8080   856824 GCATCCATATCCGAAGGAGATTCCCCGTC 

GTTTGAGGATACATCGGGTGCGGATACCACGGGGAAGATAGGCGAGGCGGATGCGCCGGCAGTGGGCGAGGATTACACCCTGGCCC
GGAC spacer length: 90 repeater length: 29

8081   856944 GCATCCATATCCGAAGGAGATTCCCCGTC 
ATTTGAGGATGTATCGGGCACGGATACCACGGGGAAGATAGGCGAGACGGATGCGCCGGCAGTGGACGAGGATTACACCCTGGCCC
GGAC spacer length: 90 repeater length: 29

8082   857064 GCATCCATATCCGAAGGAGATTCCCCGTC 
TATCTGCCGCGGCCAGATCCTCCGGCGTCGCCCTGTATTTCTCGGGTACCGGGAATGGCTCAACGGTGCCATGATGCGACTCTTCA
ACTT

8083   
8084   
8085   crispr 18
8086   1154110 ATAGAGGCGGCAGTATCAAAGCTCTCAGAG 

GTACAGCCGCCGGGCGGCCAGGAATCAGGCATGATGGATAGGCTCTCTGGAATAGAGGCGGCAATAGCAAAGCTCACAGAGGTACA
GCCGCCCGGAGGACAGGAACCATCCGATATATCGGCGAGGCTCTCCGG spacer length: 134 repeater length: 
30

8087   1154275 ATAGAGGCGGCAGTATCAAAGCTCTCAGAG 
GTGCAGCCGCCGGGCGGCCAGGAATCAGGCATGACGGATAGGCTGTCGGC spacer length: 50 repeater 
length: 30

8088   1154356 ATAGAGGCGGCAGTATCAAAGCTCTCAGAG 
TTGTGGAGCCCGAGGTGGTAGAATCTGAAGTGGCGGAGCCCGTGGAGGCG

8089   
8090   
8091   crispr 19
8092   261043 CCCGAGCCCGTTGTGCCCGAGCCCGCCGCAA CTGTTCCCGCTCCAACCGTCCCCGACGT spacer length: 

28 repeater length: 31
8093   261103 CCCGAGCCCGTTGTGCCCGAGCCCGCCGCAA ATGTTCCCGCTCCAACCGTCCCCGACGT spacer length: 

28 repeater length: 31
8094   261163 CCCGAGCCCGTTGTGCCCGAGCCCGCCGCAA CTGTTCCCGCTCCAACCGTCCCCGACGT spacer length: 

28 repeater length: 31
8095   261223 CCCGAGCCCGTTGTGCCCGAGCCCGCCGCAA ATGTTCCCGCTCCAACCGTCCCCGACGT spacer length: 

28 repeater length: 31
8096   261283 CCCGAGCCCGTTGTGCCCGAGCCCGCCGCAA ATGTTCCCGCTCCAACCGTCCCCGACGT spacer length: 

28 repeater length: 31
8097   261343 CCCGAGCCCGTTGTGCCCGAGCCCGCCGCAA CTGTTCCCGCTCCAACCGTTCCAGACGT spacer length: 

28 repeater length: 31
8098   261403 CCCGAGCCCGTTGTGCCCGAGCCCGCCGCAA CGCGCGAGATAGGCGGGCCCGGCTTGAC
8099   
8100   
8101   crispr 20
8102   699584 GGCC GAGAACATCAAGGGCATGAGGGCCGAGATGCTCCCCAAAAAGGATATGGTCGAGA spacer length: 

55 repeater length: 4
8103   699644 GGCC GAGAACATCAAGGGCATGAGGGCCGAGATGCTCCCCAAAAAGGATATGGCCGAGA spacer length: 

55 repeater length: 4
8104   699704 GGCC GAGAACATCAAGGGCATGAGGGCCGAGATGCTCCCCAAAAAGGATATGGCCGAGA spacer length: 

55 repeater length: 4
8105   699764 GGCC CTTGTCACTCCTGTCGTGTATGTCGTAATCCCATTCGCCTATGTCAAAGATCTCG
8106   
8107   
8108   crispr 21
8109   242555 GAGTGCATTCCATAATCCTTGTCACTCCTGTCGTG CATGCCGTGCCCCTTGTCACCCATGCC spacer 

length: 27 repeater length: 35
8110   242618 GAGTGCATTCCATAATCCTTGTCACTCCTGTCGTG 

CATGCCGTGCCCCTTGTCACCCATGCCAGAGTGCATTCCGTGCCCCTTGTCACCCATGCC spacer length: 60 
repeater length: 35

8111   242714 GAGTGCATTCCATAATCCTTGTCACTCCTGTCGTG 
TTTTCCTACCGCCTTATCTGCCGCGGCCAGATCCTCCGGCGTCGCCCTGTATTTCTCGGG

8112   
8113   
8114   crispr 22



8115   171875 GCCTCGCCCATTCCCTTGGGCAGTGTGCCTTTTGG TTTTTTCGGTGGTTCAGGCTGTGCTGCAGGCTT spacer 
length: 33 repeater length: 35

8116   171944 GCCTCGCCCATTCCCTTGGGCAGTGTGCCTTTTGG 
CTTTGTGGGCTCTGGTTTTGGCTCTGCGGGTTTCGCCTCGCCCATTCCCTTTGGCAGTGTGCCTTTTGGTTTTTTCGGTGGTTCAG
GCTGTGCTGTAGGCTT spacer length: 102 repeater length: 35

8117   172082 GCCTCGCCCATTCCCTTGGGCAGTGTGCCTTTTGG 
GCCCGTTGTGCCCGAGCCCGCCGCAACTGTTCCCGCTCCAACCGTTCCAGACGTGCCCGAGCCCGTTGTGCCCGAGCCCGCCGCAA
ATGTTCCCGCTCCGGA

8118   
8119   
8120   crispr 23
8121   17953 CGGATGATTCACCGGCGGCCTTGGCCCCGGGATCGC CCTTTTCTTTGGCCCCTGTATCG spacer length: 23 

repeater length: 36
8122   18013 CGGATGATTCACCGGCGGCCTTGGCCCCGGGATCGC TCTCCGCTTTGACCCCGGGTTCG spacer length: 23 

repeater length: 36
8123   18073 CGGATGATTCACCGGCGGCCTTGGCCCCGGGATCGC GTCTACACCGGGCGTGCTCCTCG
8124   
8125   
8126   crispr 24
8127   344555 CTCCGGCGCGGTCCGGGCGATATGCAGTGGCCTCCCGG 

TCTGCGGATCGGGATCCGTTCTCCGATCCGGCGCGGCAGGGATATGGAATGACCGCGGCC spacer length: 60 
repeater length: 38

8128   344654 CTCCGGCGCGGTCCGGGCGATATGCAGTGGCCTCCCGG 
TCTGCGGATCGGGATCCGTTCTCCGATCCGGCGCGGCAGGGATATGGAATGACCGCGGCC spacer length: 60 
repeater length: 38

8129   344753 CTCCGGCGCGGTCCGGGCGATATGCAGTGGCCTCCCGG 
TCTGCGGATCGGGATCCGTTCTCCGATCCGGCGCGGCAGGGATATGGAATGACCGCGGCT spacer length: 60 
repeater length: 38

8130   344852 CTCCGGCGCGGTCCGGGCGATATGCAGTGGCCTCCCGG 
CGTCTGCAATGCCCGGCGCATCAACTTCCATTATAATGGACATCTTTGCCAGCTGCAGGC

8131   
8132   
8133   crispr 25
8134   1506025 ACCCGCGTGCCGCAGATCCACACGGTCAACGTCTCCGATG 

ATCCCGTGCCGGCAACCATGGGCAATACAAACGTCACAGGGCGGCAGCAGCACATGGCGCCTGGACTTGATAAGCCCCTGTTGACG
AGCAGCGGTGCGGCGGATCA spacer length: 106 repeater length: 40

8135   1506172 ACCCGCGTGCCGCAGATCCACACGGTCAACGTCTCCGATG 
ATCCCGTGCCGGCAACCATGGGCAATACAAACGTCACAGGGCGGCAGCAGCACATGGCGCCTGGAGTTGATACGCCCCTGTTGACG
AGCAGCGGCGCGGCAGATCA spacer length: 106 repeater length: 40

8136   1506319 ACCCGCGTGCCGCAGATCCACACGGTCAACGTCTCCGATG 
GATAGGCGGGCCCGGCTTGACAACGGTGGTCGATACGATGAAGCTCAGTGACGATGTTGCCGTGCTGCCGATCAGGGCGCCGATCC
CGATCAACGGTTCCGACAAT

8137   
8138   
8139   crispr 26
8140   801942 AGGGCGCCGATCCCGATCAACGGTTCCGACAATCCCACAG 

TGATGGAGAACAACAGTGCCACGCGCGAGATAGGCGGGCCCGGCTTGACAACGGTGGTCGATACGATGAAGCTCGTCGATGATGTT
GCCGTGCTGCCGAT spacer length: 100 repeater length: 40

8141   802083 AGGGCGCCGATCCCGATCAACGGTTCCGACAATCCCACAG 
TGATAGAGAACAACAGTGCCACGCGCGAGATAGGCGGGCCCGGCTTGACAACGGTGGTCGATACGATGAAGCTCGTCGATGATGTT
GCCGTGCTGCCGAT spacer length: 100 repeater length: 40

8142   802224 AGGGCGCCGATCCCGATCAACGGTTCCGACAATCCCACAG 
TGATAGAGAACAACAGTGCCACGCGCGAGATAGGCGGGCCCGGCTTGACAACGGTGGTCGATACGATGAAGCTCGTCGATGATGTT
GCCGTGCTGCCGAT spacer length: 100 repeater length: 40

8143   802365 AGGGCGCCGATCCCGATCAACGGTTCCGACAATCCCACAG 
GGGCACGGCAAATATCGCAGGGATGCCGCGGGTGCACATGATAGGCGGTCTTGATAAGCTGATACTGGGATCCGCGGGCACCACAA
ATGCCACCATGGTA

8144   
8145   
8146   crispr 27
8147   1913024 AGTGCCCCAGGTGCACGACCGGCCAGCCTCCGACGCGCCC TCATTCTCTGACATATCCACCGCGTTAGTTACGA 

spacer length: 34 repeater length: 40
8148   1913099 AGTGCCCCAGGTGCACGACCGGCCAGCCTCCGACGCGCCC TCATTCTCTGACATATCCACCGCGTTAGTTACGA 

spacer length: 34 repeater length: 40
8149   1913174 AGTGCCCCAGGTGCACGACCGGCCAGCCTCCGACGCGCCC TCATTCTCTGAAATGTCCACCGCGTTGATCACGG 

spacer length: 34 repeater length: 40
8150   1913249 AGTGCCCCAGGTGCACGACCGGCCAGCCTCCGACGCGCCC TCATTCTCTGAAATGTCCACCGCGTTGATCACGG 

spacer length: 34 repeater length: 40
8151   1913324 AGTGCCCCAGGTGCACGACCGGCCAGCCTCCGACGCGCCC CAGTAGGCGATGACGAGATGGTCATGCGTAATCC
8152   
8153   



8154   crispr 28
8155   243278 CCGTACTTGTCATGCATGCCCTTTTCCATGTGGCCCATTC TATCGCCCATCTTGTCCGTCATATT spacer 

length: 25 repeater length: 40
8156   243344 CCGTACTTGTCATGCATGCCCTTTTCCATGTGGCCCATTC TATCGCCCATCTTGTCTGTCATGTT spacer 

length: 25 repeater length: 40
8157   243410 CCGTACTTGTCATGCATGCCCTTTTCCATGTGGCCCATTC TATCGCCCATCTTGTCTGTCATATT spacer 

length: 25 repeater length: 40
8158   243476 CCGTACTTGTCATGCATGCCCTTTTCCATGTGGCCCATTC GCCTGCCGTCGATGACATGATGGAT
8159   
8160   
8161   crispr 29
8162   272349 CGGCATCTTCGACCTGCCCAGCCTCTCTGCCGCAACCGGG 

TCGCCCGCCTTTACCCTGTATTTCTCGGGCACCTCGGCCAGCTCGATGCTGTCATAGGATGTCCTATCCACCT spacer 
length: 73 repeater length: 40

8163   272463 CGGCATCTTCGACCTGCCCAGCCTCTCTGCCGCAACCGGG 
TCACCCGCCTTTACCCTGTATTTCTGGGGCACCTCGGCCAGCTCGATGCTGTCATAGGATGTCCTATCCACCT spacer 
length: 73 repeater length: 40

8164   272577 CGGCATCTTCGACCTGCCCAGCCTCTCTGCCGCAACCGGG 
GGCCCCGCATGGTAGCGGTATCCGACGTGATGGAGCTCGTCGATGATGCAGCAGTGCCGGCACCAACAGGTAT

8165   
8166   
8167   crispr 30
8168   427634 CGGGCTCGTCGGGCGCCATTCTCATGCCGCCACTCGGGGC 

CAATCCGCCATCGCCCAGCTCCGGCGTATCTGAAACCTGCAGCTCTGCACCGATGGTCACCCTGTCCGATACT spacer 
length: 73 repeater length: 40

8169   427748 CGGGCTCGTCGGGCGCCATTCTCATGCCGCCACTCGGGGC 
CAATCCGCCATCGCCCAGCTCCGGCGTATCTGAAACCTGCAGCTCTGCACCGATGGTCACCCTGTCCGATACT spacer 
length: 73 repeater length: 40

8170   427862 CGGGCTCGTCGGGCGCCATTCTCATGCCGCCACTCGGGGC 
ACTCGCGCCATCTGCCAGCTCCGGCGTATCTGAAACCTGCAGCTCTGCACCGATGGTCACCCTGTCCGATACT spacer 
length: 73 repeater length: 40

8171   427976 CGGGCTCGTCGGGCGCCATTCTCATGCCGCCACTCGGGGC 
CGCCCGGCGCATCATCTCCTGATATTGTGCCCATGCGGGCTGTAATGGCGCCGTCGCTAACTACGGGCTTACT

8172   
8173   
8174   crispr 31
8175   1791234 CTGTCGGCTGATGCCCGTTCTGCAACCGTAGGTGCATCAG 

ATACCGGTCTTGCCGCCATTGCAGATACTGCCACACTATCAGCTATCGATAGGGCATCGGCTGCTGATCTCATCACCTCTCCTGAA
TCGATTGT spacer length: 94 repeater length: 40

8176   1791369 CTGTCGGCTGATGCCCGTTCTGCAACCGTAGGTGCATCAG 
TTGCGGGCCTTGCCACCATTGCGGATACTGACACGCTGTCGGCGAGGGATAGGGCATCGGCTGCTGATCTCATCACCTCTCCTGAA
TCGATTAT spacer length: 94 repeater length: 40

8177   1791504 CTGTCGGCTGATGCCCGTTCTGCAACCGTAGGTGCATCAG 
TTGCGGGCCTCGCCACCATTGCGGATACTGCCACACTGTCGGCGAGGGATAGGGCATCGGCTGCTGATCTCATTACCTCTCCTGAA
TCGATTGT spacer length: 94 repeater length: 40

8178   1791639 CTGTCGGCTGATGCCCGTTCTGCAACCGTAGGTGCATCAG 
TTGCGGGCCTTGCCACCATTGCGGATACTGCCACACTGTCGGCGAGGGATAGGGCATCGGCTGCTGATCTCATTACCTCTCCTGAA
TCGATTGT spacer length: 94 repeater length: 40

8179   1791774 CTGTCGGCTGATGCCCGTTCTGCAACCGTAGGTGCATCAG 
CCCACAGTAGGCGATGACGAGATGGTCATGCGTAATCCGGGCGGGCCCCGCATGGTAGCGGTGGGTGATGTGATGGAGCTCGTCGA
TGATGCAG

8180   
8181   
8182   crispr 32
8183   1918919 CTTGCAAACCACGTGGTCGTATCCCAGCTGAGCACCGTGG 

CCGTCTCCGACGCGCTCATCTTCTCTGATGTTCCCGGGGCGGTCCGCGTGCCTGTAGACCACGAAGCAATCGCCATCGACGCGCTC
CTGCCCTCCGATGGCGG spacer length: 103 repeater length: 40

8184   1919063 CTTGCAAACCACGTGGTCGTATCCCAGCTGAGCACCGTGG 
CCGTCTCCGACGCGCTCATGTTCTCTGATGTTACCGGGGCGGTCCGCGTGCCGGTAGAGCACGAAGCAATCGCCATCGACGCGCTC
CTGCCCTCCGATGGCGG spacer length: 103 repeater length: 40

8185   1919207 CTTGCAAACCACGTGGTCGTATCCCAGCTGAGCACCGTGG 
CGACGCGCTCATGTTCTCTGATGTTCCCGGGGCGGTCCGCGTGCCGGTAGAGCACGAAGCAATCGCCATAGAGACGCCCCTGCACT
CTGATGATTCCATGGCG

8186   
8187   
8188   crispr 33
8189   802647 GCGCCGATCCCGATCAACGGTTCCGACAATCCCACGGTGA 

TAGAGAACAACAGTGCCACGCGCGAGATAGGCGGGCCCGGCTTGACAACGGTGGTCGATACGATGAAGCTCGTCGATGATGTTGCC
GTGCTGCCGATCAG spacer length: 100 repeater length: 40

8190   802788 GCGCCGATCCCGATCAACGGTTCCGACAATCCCACGGTGA 
TAGAGAACAACAGTGCCACGCGCGAGATAGGCGGGCCCGGCTTGACAACGGTAGTCGATACGATGAAGCTCAGTGACGATGTTGCC



GTGCTGCCGATCAG spacer length: 100 repeater length: 40
8191   802929 GCGCCGATCCCGATCAACGGTTCCGACAATCCCACGGTGA 

TAGAGAACAACAGTGCCACGCGCGAGATAGGCGGGCCCGGCTTGACAACGGTAGTCGATACGATGAAGCTCAGTGATTATGTTGCC
GTGCTGCCGATCAG spacer length: 100 repeater length: 40

8192   803070 GCGCCGATCCCGATCAACGGTTCCGACAATCCCACGGTGA 
TAGAGAACAACAGTGCCACGCGCGAGATAGGCGGGCCCGGCTTGACAACGGTGGTCGATACGATGAAGCTCAGTGACGATGTTGCC
GTGCTGCCGATCAG spacer length: 100 repeater length: 40

8193   803211 GCGCCGATCCCGATCAACGGTTCCGACAATCCCACGGTGA 
TAGAGAACAACAGTGCCACGCGCGAGATAGGCGGGCCCGGCTTGACAACGGTGGTCGATACGATGAAGCTCAGTGACGATGTTGCC
GTGCTGCCGATCAG spacer length: 100 repeater length: 40

8194   803352 GCGCCGATCCCGATCAACGGTTCCGACAATCCCACGGTGA 
CTTTTCCTACCGCCTTATCTGCCGCGGCCAGATCCTCCGGCGTCGCCCTGTATTTCTCGGGTACCGGGAATGGCTCAACGGTGCCA
TGATGCGACTCTTC

8195   
8196   
8197   crispr 34
8198   857873 GCTGCAGGCATCCGATGCGCCCGTCGTGGAGGATATGATG 

GATACTACAGTTGAGGGAATGTACAGGTTTGACGAGAGGGACGGGCCAGGCATTACGGATGGCGCCGGCCTCGGGGTCT 
spacer length: 79 repeater length: 40

8199   857993 GCTGCAGGCATCCGATGCGCCCGTCGTGGAGGATATGATG 
AATACTATCGTTGAGGGAATGTACAAGTTTGACGAGAGGGACGGGCCCGGCATTGCAGATGGCGCCAGCCTCGGGGTCT 
spacer length: 79 repeater length: 40

8200   858113 GCTGCAGGCATCCGATGCGCCCGTCGTGGAGGATATGATG 
CGCCGGTTCCTGAAACCATGGGCACGGCAAATATCGCAGGGATGCCGCGGGTGCACATGATAGGCGGTCTTGATAAGCT

8201   
8202   
8203   crispr 35
8204   439488 GGGCTTACTTGTCCCTTCTGCAACATCCTTGCCCATTACT 

TTTGGCTTGCCGCCGTCTATAACGCCTGGCGCATCATCTCCTGATATTGTGCCCATGCGGGCTGTCGTGGCGCCGTCGCTAACTA 
spacer length: 85 repeater length: 40

8205   439614 GGGCTTACTTGTCCCTTCTGCAACATCCTTGCCCATTACT 
TTTGGCTTGCCGCCGTCTATAACGCCCGGCGCATCATCTCCTGATATTGTGCCCATGCGGGCTGTAATGGCGCCGTCGCTAACTA 
spacer length: 85 repeater length: 40

8206   439740 GGGCTTACTTGTCCCTTCTGCAACATCCTTGCCCATTACT 
CGCGCTGGGGCTTGCCCGGATGGCAGCCGACAGGCCTGCCGTCGATGACATGATGGATACGGGTAGTGAGAGCACGAGCAGGCTT

8207   
8208   
8209   crispr 36
8210   575473 GTACCAGAAATGGCTCAACGCTGCCATAAAGTGGCTCTTC 

AACTTTTCCTACTGGCTCATCTGGCGCAGCCAGCTCCTCCGGCGTCGCCCTGTATTTCTTG spacer length: 61 
repeater length: 40

8211   575575 GTACCAGAAATGGCTCAACGCTGCCATAAAGTGGCTCTTC 
AACTTTTCCTACTGGCTCATCTGGCGCAGCCAGCTCCTCCGGCGTCGCCCTGTATTTCTCG spacer length: 61 
repeater length: 40

8212   575677 GTACCAGAAATGGCTCAACGCTGCCATAAAGTGGCTCTTC 
AACTTTTCCTACTGGCTCATCTGGCGCAGCCAGCTCCTCCGGCGTCGCCCTGTATTTCTCG spacer length: 61 
repeater length: 40

8213   575779 GTACCAGAAATGGCTCAACGCTGCCATAAAGTGGCTCTTC 
CACCGCGTTAGTTACGGTGGCATCCGTAATGCACGACCTGCCCGTCTCCGACGCGCCTGTT

8214   
8215   
8216   crispr 37
8217   1187844 GTGCCGGGATGTACGACCGCAGCCCGGACGACGGGCCCGC 

CGTATCCGACAGGTCCGCGCTGGGGCTTGCCCGGATGGCAGCCGACAGGCCTGTAGTCGATGACATGATGGATACGGAT 
spacer length: 79 repeater length: 40

8218   1187964 GTGCCGGGATGTACGACCGCAGCCCGGACGACGGGCCCGC 
CGTATCCGACAGGTCCGCGCTGGGGCTTGCCCGGATGGCAGCCGACAGGCCTGTAGTCGATGACATGATGGATACGGAC 
spacer length: 79 repeater length: 40

8219   1188084 GTGCCGGGATGTACGACCGCAGCCCGGACGACGGGCCCGC 
CCGGGTTCGCCGGATGATTCACCGGCGGCCTTGGCCTCGGGATCGCCCTCCACTTTGGCCCCGGGATCGCCCTTCTCTC

8220   
8221   
8222   crispr 38
8223   526609 GTTTCCAATTGCGGCGTGACTCCCTTCCCGCTTGGGCACG 

CCGCCGTCTGCAACACTCGGCGTATCATCTGCCGTTATATCCCCCATGCGCGATACAGTGGCCTCATCAACCACGATGACCGTGC 
spacer length: 85 repeater length: 40

8224   526735 GTTTCCAATTGCGGCGTGACTCCCTTCCCGCTTGGGCACG 
CCGCCGTCTGCAACACTCGGCGCATCATCTGCCGTTATATCCCCCATGCGCGATACAGTGGCCTCATCAACCACGACGGCCGTGC 
spacer length: 85 repeater length: 40

8225   526861 GTTTCCAATTGCGGCGTGACTCCCTTCCCGCTTGGGCACG 
ATACTGCCACACTGTCGGCGAGGGATAGGGCATCGGCTGCTGATCTCATTACCTCTCCTGAATCGATTGTCCTGTCGGCTGATGC



8226   
8227   
8228   crispr 39
8229   1390932 TATCGATAGCTGACGGGGTTGCAGTATCTGCAATGGCGGC 

AAGGCCGGCATCGGATGCACCAACGGTTGCCGAGATGGTATCAGCCGACAGGACAATCGATTCGGGGGAGGTGGCGAGCTCCGCAG
CTGATGCC spacer length: 94 repeater length: 40

8230   1391067 TATCGATAGCTGACGGGGTTGCAGTATCTGCAATGGCGGC 
AAGACCAGCATCAGATGCACCTACGATTGCCGAGATGGTATCAGCCGACAGGACAGTTGATTCGGGGACTGTGATGAGAGCAGCAG
CCGATGCC spacer length: 94 repeater length: 40

8231   1391202 TATCGATAGCTGACGGGGTTGCAGTATCTGCAATGGCGGC 
CCGCAACTGTTCCCGCTCCAACCGTTCCAGACGTGCCCGAGCCCGTTGTGCCCGAGCCCGCCGCAAATGTTCCCGCTCCGGAGGGC
GCCGGCGC

8232   
8233   
8234   crispr 40
8235   1009021 TCATGGGCGCAGACGGTCCCACAGTAGGCGATGACGAGAT 

GGTCATGCGTAATCCGGGCGGGCCCCGCATGGTAGCGGTGGGTGATGTGATGGAGCTCGTCGATGATGCAGCAGTGCCGGCACCAA
CAGGTATGAACTACGAG spacer length: 103 repeater length: 40

8236   1009165 TCATGGGCGCAGACGGTCCCACAGTAGGCGATGACGAGAT 
GGTCATGCGTAATCCGGGCGGGCCCCGCATGGTAGCGGTATCCGACGTGATGGAGCTCGTCGATGATGCAGCAGTGCCGGCACCAA
CAGGTATGAACTACGAG spacer length: 103 repeater length: 40

8237   1009309 TCATGGGCGCAGACGGTCCCACAGTAGGCGATGACGAGAT 
CCGGGTCGCCCGCCTTTACACTGTACTTTTCGGGCACCTCGGCCAGCCTGGTGCCGTCATAGGACGACTTTGCAGCTCTCCGCACA
CTCGCCTCGCCCAGCCT

8238   
8239   
8240   crispr 41
8241   1009899 TCGGTCTCCGATGTAGGCATGCGGATGCATGTCATGGTTC 

CGGAAATGCACATGATCACGGAAGTGGACAGCCCCACATTCACCGACCCCGGCAGGGCGCACCGTGTCGGGGATCCCATCCCGATC
ATGGGCGGAGATGATCC spacer length: 103 repeater length: 40

8242   1010043 TCGGTCTCCGATGTAGGCATGCGGATGCATGTCATGGTTC 
CGGAAATGCACATGATCACGGAAGTGGACAGCCCCACATTCACCGACCCCGGCAGGGCGCACCGTGCAGGGGATCCCATCCCGATC
ATGGGCGGAGATGATCC spacer length: 103 repeater length: 40

8243   1010187 TCGGTCTCCGATGTAGGCATGCGGATGCATGTCATGGTTC 
CCTCCGGCATCTTCGACCTGCCCAGCCTCTCTGCCGCAACCGGGTCGCCCGCCTTTACACTGTACTTTTCGGGCACCTCGGCCAGC
CTGGTGCCGTCATAGGA

8244   
8245   
8246   crispr 42
8247   1721629 TCTGGTTTAGCGCTGGGCTTTTCAAATCCTTTTGGCAGGG 

TGCCGCGGGGCGACTGTGGTTCGGGCTTCTTGGGCTCCGGCTTCTCGGG spacer length: 49 repeater length: 
40

8248   1721719 TCTGGTTTAGCGCTGGGCTTTTCAAATCCTTTTGGCAGGG 
TGCCGCGGGGCGACTGTGGTTCGGGCTTGGGCTCCGGCTTCTCGGG spacer length: 46 repeater length: 40

8249   1721806 TCTGGTTTAGCGCTGGGCTTTTCAAATCCTTTTGGCAGGG 
TGCCGCGGGGCGACTGTGGTTCGGGCTTGGGCTCCGGCTTCTCGGGCTCTGGTTTAGCGCTGGACTTTTCAAATCCTTTTGGCAGG
CTGCCGCGGGGCGACTGTGGTTCGGGCTTGGGCTCCGGCTTCTCGGG spacer length: 133 repeater length: 40

8250   1721980 TCTGGTTTAGCGCTGGGCTTTTCAAATCCTTTTGGCAGGG 
TGCCGCGGGGCGACTGTGGTTCGGGCTTGGGCTCCGGCTTGGGTTTCTCGGGCTCTGGTTTAGCGCTGGGCTTTTCAAATCCCTTT
GGCAGGGTGCCGCGGGGCGACTGTGGTTCTGTAGGCTTGGGCTCCGGCTTCTTGGG spacer length: 142 repeater 
length: 40

8251   1722163 TCTGGTTTAGCGCTGGGCTTTTCAAATCCTTTTGGCAGGG 
CGGGCTCGTCGGGCGCCATTCTCATGCCGCCACTCGGGGCACTCGCGCCATCTGCCAGCTCCGGCGTATCTGAAACCTGCAGCTCT
GCGCCGATGGTCGCCCTGTCCGATACTGCGGGCTCATCAGGCGCCATTCTCATGCC

8252   
8253   
8254   GCA_000204585.1_ASM20458v1_genomic.fna(findCrispr):
8255   START       REPEAT                           

SPACER                                             
8256   crispr 1
8257   212018 GGTGAAAAAGGTCCACAAGG 

TCCACAAGGTCCACCAGGTGCAAAAGGTCTAACCGGAGTTCCAGGCCCAATTGGTGATAAGGGAGAAAAAGGAACACAAGGTCCAC
AAGGCGACAAAGGTCTCACAGGTCCAACTGGTCCACA spacer length: 123 repeater length: 20

8258   212162 GGTGAAAAAGGTCCACAAGG CCCACAAGGCTCTCAAGGTGAAAGAGGTCCATCAGGCCCAAT spacer 
length: 42 repeater length: 20

8259   212225 GGTGAAAAAGGTCCACAAGG GTCGACTGCAACATCTACTGGAAAAGCAAACTCATAATCTCC
8260   
8261   
8262   crispr 2
8263   54355 CTATTGTCGATTTGTATACTCCTGCAGAATCAAATATCTG 

AATACGATTGTTTCCCTGATCAGCTACATAGATATCTCCTGCAGAATCTACTGCAATTCCTACAGGACCACTGAGTTGATATTCTG



GTGTAAGACCATTA spacer length: 100 repeater length: 40
8264   54496 CTATTGTCGATTTGTATACTCCTGCAGAATCAAATATCTG 

AATACGATTGTTTCCCTGATCAGCTACATAGATATCTCCTGCAGAATCTACTGCAACTCCTTCAGGAAAATCAAATTGATATTCTG
GTGTAAGACCATTA spacer length: 100 repeater length: 40

8265   54637 CTATTGTCGATTTGTATACTCCTGCAGAATCAAATATCTG 
AATGCGATTGTTACTTGGATCAACTACATAGATATCTCCTGCAGAATCTACTGCAATGCCATCAGGATCTTCAAAGTGATCATCAT
CTGATCCTGGTTCTCCTGTTACA spacer length: 109 repeater length: 40

8266   54787 CTATTGTCGATTTGTATACTCCTGCAGAATCAAATATCTG 
GATACGGCTGTTAAAAACATCAGCTACATAGATATCTCCTGCAGAATCTACTGCAACTCCTGCTGGAAAATCAAATTGATATTCTG
GTGTAAGACCATTA spacer length: 100 repeater length: 40

8267   54928 CTATTGTCGATTTGTATACTCCTGCAGAATCAAATATCTG 
TGAATACGATTATTCTGTTGGTCTCCTACATAGATATCTCCTGCAGAGTCGACTGCAACATCTACTGGAAAAGCAAACTCATAATC
TCCTATGCCATTAC

8268   
8269   
8270   GCA_000204925.1_ASM20492v1_genomic.fna(findCrispr):
8271   START       REPEAT                           

SPACER                                             
8272   crispr 1
8273   1006634 AATCCTTCATGGAGTTGAAAG CAACCACATTAAGGAGTATGTGAGGATCAAGTCTGAGTA spacer length: 

39 repeater length: 21
8274   1006695 AATCCTTCATGGAGTTGAAAG TCTTTATCAATAAAAGCCTCAGAGTCATAACTTAATATCCCGTA spacer 

length: 44 repeater length: 21
8275   1006761 AATCCTTCATGGAGTTGAAAG TATCCCCGGATAGTCCTTAAAAAACAAGGGCAAGACGTTGTA spacer 

length: 42 repeater length: 21
8276   1006825 AATCCTTCATGGAGTTGAAAG GTGGGAATGCTTCAGGAAATGCTAGTACAAGCAATCAAGTA spacer 

length: 41 repeater length: 21
8277   1006888 AATCCTTCATGGAGTTGAAAG TTATCCCTTTGATCTTGGGTTTCTTCACACTCTCACCAGGTA spacer 

length: 42 repeater length: 21
8278   1006952 AATCCTTCATGGAGTTGAAAG AAAATAAGGGCAAAATAAGTTGCACTGTATACAATATAAGTA spacer 

length: 42 repeater length: 21
8279   1007016 AATCCTTCATGGAGTTGAAAG TTAGTTCTTCCTCTTTTCTCTTTCTCTCTTGCTCTCTTCTCGTA spacer 

length: 44 repeater length: 21
8280   1007082 AATCCTTCATGGAGTTGAAAG TCTCCCTTCTTTCCCCTACCCAGCCCCCCCCCCTACCCCCGTA spacer 

length: 43 repeater length: 21
8281   1007147 AATCCTTCATGGAGTTGAAAG TCAAACTGAGGTAGTAACTGTGATTGATTTGCGTTAAGTGTGTA spacer 

length: 44 repeater length: 21
8282   1007213 AATCCTTCATGGAGTTGAAAG ATAGTAAAAAAAGTCGTTAACATAGTTCAGAGAGCTTTAGGTA spacer 

length: 43 repeater length: 21
8283   1007278 AATCCTTCATGGAGTTGAAAG AGTTGATTCCTTTGATAGGACAGAGTAAAGGAGAGCGAGTA spacer 

length: 41 repeater length: 21
8284   1007341 AATCCTTCATGGAGTTGAAAG CTAATAAAATAAAGAACTAGAAATAAATAGATAGAAAACGATATGTA spacer 

length: 47 repeater length: 21
8285   1007410 AATCCTTCATGGAGTTGAAAG TTGACTCCCTAAGGTTGCCACGCCTTGCTTCCACGGTA spacer length: 

38 repeater length: 21
8286   1007470 AATCCTTCATGGAGTTGAAAG TGTTTAACAGACTGATAGCCATCTCTAGATACATTTGGTGTA spacer 

length: 42 repeater length: 21
8287   1007534 AATCCTTCATGGAGTTGAAAG TCCAAATAAATATAATTATTCCATTCTGTATAGTTATTGTA spacer 

length: 41 repeater length: 21
8288   1007597 AATCCTTCATGGAGTTGAAAG GACCTAATGCGGTTGTACTCACTACTATCTTAGCGTTACCGGTA spacer 

length: 44 repeater length: 21
8289   1007663 AATCCTTCATGGAGTTGAAAG TCATCACAATTAATATTACAATAGTATAAACTTTTAGCGTA spacer 

length: 41 repeater length: 21
8290   1007726 AATCCTTCATGGAGTTGAAAG AGATTTAGTAGTAATCTTATGGAAAAAGATATACAAAAGTA spacer 

length: 41 repeater length: 21
8291   1007789 AATCCTTCATGGAGTTGAAAG TTCCTTATTAGTCCCTCAACAAAGTCATTTTTCTCTTCACGTA spacer 

length: 43 repeater length: 21
8292   1007854 AATCCTTCATGGAGTTGAAAG TTTCCCATAAGCTGAGTTGAGTAACAGTTTGTAGTAAAGGGTA spacer 

length: 43 repeater length: 21
8293   1007919 AATCCTTCATGGAGTTGAAAG TTGTAGAAATGGGGTATGATACAACGTGGTACCATAATTTCGTA spacer 

length: 44 repeater length: 21
8294   1007985 AATCCTTCATGGAGTTGAAAG TGGGTAAGTTGGTGTACATAACTTTCAATGAGATTGATGAGTA spacer 

length: 43 repeater length: 21
8295   1008050 AATCCTTCATGGAGTTGAAAG TTTTAGTATTTGCTCTATGAATCCTATTAAATATGCGGGTA spacer 

length: 41 repeater length: 21
8296   1008113 AATCCTTCATGGAGTTGAAAG TGTATTCCAACATGCTACTCGTAAGGAGTTACGCAGACAGGTA spacer 

length: 43 repeater length: 21
8297   1008178 AATCCTTCATGGAGTTGAAAG AACGCGTCCCACGTGCCTAACGTGTACTGCGTGTTGTACGTA spacer 

length: 42 repeater length: 21
8298   1008242 AATCCTTCATGGAGTTGAAAG AAATTAATTATAGTCTTTTGAACATTATTTACCTGTAATGTA spacer 

length: 42 repeater length: 21



8299   1008306 AATCCTTCATGGAGTTGAAAG GCCGCCCCTGGCGGGTTTTGAGACACTTCCTGAGTCATTTGTA spacer 
length: 43 repeater length: 21

8300   1008371 AATCCTTCATGGAGTTGAAAG GACACCACGCCTGCTAACTCCTCGCCTTCACTTATTTTTGTA spacer 
length: 42 repeater length: 21

8301   1008435 AATCCTTCATGGAGTTGAAAG ATAACGACTTCGCCACTGTTGACAAGCTCGACATTAACGAGTA spacer 
length: 43 repeater length: 21

8302   1008500 AATCCTTCATGGAGTTGAAAG TGAGGACTCCTTTCACGTTAAGGACGTCGTTCAGGTTACCGTA spacer 
length: 43 repeater length: 21

8303   1008565 AATCCTTCATGGAGTTGAAAG CAAATCGTGAGTGTGAGTTTTTCATTCGGGACTTACACGTA spacer 
length: 41 repeater length: 21

8304   1008628 AATCCTTCATGGAGTTGAAAG AAATTGAAACTCACACTCACGGTTTCCGGGACGGTTTGGTA spacer 
length: 41 repeater length: 21

8305   1008691 AATCCTTCATGGAGTTGAAAG AGAGAGTCAAAAACATTACAGGATCGCTTATGAACTAGCGCGAGGTA spacer 
length: 47 repeater length: 21

8306   1008760 AATCCTTCATGGAGTTGAAAG AAACTTTCTGGTATGATTTGCTGCAGACCGTTATTGAGTGTA spacer 
length: 42 repeater length: 21

8307   1008824 AATCCTTCATGGAGTTGAAAG AACTCTTTCGCTGCCATTTCATCCCTCAGTTCGTATGCTGTA spacer 
length: 42 repeater length: 21

8308   1008888 AATCCTTCATGGAGTTGAAAG AATTTTTTGGTGAGACTGTTAGAGTGAGAAGTAGTGTA spacer length: 
38 repeater length: 21

8309   1008948 AATCCTTCATGGAGTTGAAAG AAACTAGTCTTTGACAAGCCATCATTAACGACGGAGAAAGTCGGTA spacer 
length: 46 repeater length: 21

8310   1009016 AATCCTTCATGGAGTTGAAAG TGAGAACTCAGGCGCTTCGTTCGTGTTGATGTAGTATTTGTA spacer 
length: 42 repeater length: 21

8311   1009080 AATCCTTCATGGAGTTGAAAG AATCTGTGGGTGTAAGTTCCAAAATTGAAACTCACACTCGTA spacer 
length: 42 repeater length: 21

8312   1009144 AATCCTTCATGGAGTTGAAAG TTTTTTTCGATATTTGGCTCATTTTCTCACTAATAAAATGTA spacer 
length: 42 repeater length: 21

8313   1009208 AATCCTTCATGGAGTTGAAAG ACTCACAACCGTCCCAGTCTCACTTCTAGTTAAAAGCACGTA spacer 
length: 42 repeater length: 21

8314   1009272 AATCCTTCATGGAGTTGAAAG CTAGGAGAAAGGCCGCGGGCGTCGTACGCCCCCGGTCGGTA spacer 
length: 41 repeater length: 21

8315   1009335 AATCCTTCATGGAGTTGAAAG ACCCCCTCAACAGAGAGATCACTCTTATCCACACTCGCCCGTA spacer 
length: 43 repeater length: 21

8316   1009400 AATCCTTCATGGAGTTGAAAG TATAAACAATTTGGTGATAGTGTAGTAATAACTGTCAGGTA spacer 
length: 41 repeater length: 21

8317   1009463 AATCCTTCATGGAGTTGAAAG TCAATATAAAAGCTTAAATACCTCTTTTTCCTATTCTTAATGTA spacer 
length: 44 repeater length: 21

8318   1009529 AATCCTTCATGGAGTTGAAAG ATTAGGTATTGTAAGCTGCGTTGTGCTTTGACCAGTAATCGTA spacer 
length: 43 repeater length: 21

8319   1009594 AATCCTTCATGGAGTTGAAAG ATTGATTTTAAATGTTATTATGTCGCTAAGATTGTCATGTA spacer 
length: 41 repeater length: 21

8320   1009657 AATCCTTCATGGAGTTGAAAG CTGTTGTTCCTCGTATCTTTGCACCCACTCGTAAGCTCTTGTA spacer 
length: 43 repeater length: 21

8321   1009722 AATCCTTCATGGAGTTGAAAG ATTTTACACGCTTTTAACATAAATGTCCGCGATCCAGTA spacer length: 
39 repeater length: 21

8322   1009783 AATCCTTCATGGAGTTGAAAG CTATATATTCTCTCATTTTGATTAACTTCTACTTGGTA spacer length: 
38 repeater length: 21

8323   1009843 AATCCTTCATGGAGTTGAAAG AAAATGAACTACGTTTTACACTACGTTAAAAATACGTCATGTA spacer 
length: 43 repeater length: 21

8324   1009908 AATCCTTCATGGAGTTGAAAG TGTTACGGTAGCGAACACGGTTATCTTCACCATTTAAGTA spacer 
length: 40 repeater length: 21

8325   1009970 AATCCTTCATGGAGTTGAAAG TAGAGGAAGGATTTGAACTACCGCTAGTAGAGGCGGCAGCCGTA spacer 
length: 44 repeater length: 21

8326   1010036 AATCCTTCATGGAGTTGAAAG TCAAAATATGTAGAGTTTCTGAAAGTTCTAGTACTGTGTA spacer 
length: 40 repeater length: 21

8327   1010098 AATCCTTCATGGAGTTGAAAG AGATGAGATAGTAACTGAAGCCATAAACGATATGGTCAGGATTGGTA spacer 
length: 47 repeater length: 21

8328   1010167 AATCCTTCATGGAGTTGAAAG GATAGTAATTCTGCATCACGTCAAGGATTGTTTTGATGAGTA spacer 
length: 42 repeater length: 21

8329   1010231 AATCCTTCATGGAGTTGAAAG AGGAAGGACATAACTATTAACCTATCGCCCTGGGAGCGTA spacer 
length: 40 repeater length: 21

8330   1010293 AATCCTTCATGGAGTTGAAAG ATTATACCTAGACCGTACACAATGCCCTGACCAACAGGGTA spacer 
length: 41 repeater length: 21

8331   1010356 AATCCTTCATGGAGTTGAAAG TAGACATTAGTTCAAACGTGGTAACACATTCGGTTAGTA spacer length: 
39 repeater length: 21

8332   1010417 AATCCTTCATGGAGTTGAAAG GATTGTATAATCCTGTGAGCGTCAAACGACCTCATTCCGGTA spacer 
length: 42 repeater length: 21

8333   1010481 AATCCTTCATGGAGTTGAAAG TCATATGTCTGATCATTATACTGTTTAGTTATTTGAAAGGTA spacer 
length: 42 repeater length: 21

8334   1010545 AATCCTTCATGGAGTTGAAAG CAAACTGACATAACACAACAATTATCAACCACATATTATGTA spacer 



length: 42 repeater length: 21
8335   1010609 AATCCTTCATGGAGTTGAAAG TATGAGATTAAGACTGCGAACAAGTTACCGATCACTCCACGCATGTA spacer 

length: 47 repeater length: 21
8336   1010678 AATCCTTCATGGAGTTGAAAG AGATCTCCACCAAATGAGGGGTCAAGAGATATTCTCAGTA spacer 

length: 40 repeater length: 21
8337   1010740 AATCCTTCATGGAGTTGAAAG GATCTACACACCTCAAGCTCCAAGTGTAGATGGTTATATGTA spacer 

length: 42 repeater length: 21
8338   1010804 AATCCTTCATGGAGTTGAAAG TCTCATCCTCTCCCAGAAAAGGGAGATTCAAGACACTAGTA spacer 

length: 41 repeater length: 21
8339   1010867 AATCCTTCATGGAGTTGAAAG TGAACACCCTGGATTCTTCCCCCATTTAAGTATTATGTA spacer length: 

39 repeater length: 21
8340   1010928 AATCCTTCATGGAGTTGAAAG TTTGAATCAGACCAACTTGGTAGTTTGAAAAGAGAGAGTA spacer 

length: 40 repeater length: 21
8341   1010990 AATCCTTCATGGAGTTGAAAG 

ATCTGGGCAGGAACTTGCACAAGGCAACGTTGTAGGGGCAGTAGAATCCTTCATAGAGTTGAAAGTTGTCACTATACCCATATTGC
CATTCCACAGTTATGAGTA spacer length: 105 repeater length: 21

8342   1011117 AATCCTTCATGGAGTTGAAAG TTACTCTTTTCTGATGGCAGAATCTTGTATAGAAGGTGTA spacer 
length: 40 repeater length: 21

8343   1011179 AATCCTTCATGGAGTTGAAAG TTTATACTCCATGGGGTGAAAAACATGGGGTATCTCAAGTA spacer 
length: 41 repeater length: 21

8344   1011242 AATCCTTCATGGAGTTGAAAG ATTATCAAGTAAGTACTTCACTACGTCGTTTATCTTCTGGTA spacer 
length: 42 repeater length: 21

8345   1011306 AATCCTTCATGGAGTTGAAAG AATATAACATATAACGAAAAGGGGAATTTTTTTGAGTACCGTA spacer 
length: 43 repeater length: 21

8346   1011371 AATCCTTCATGGAGTTGAAAG TTGAACCTGATGTATCTAGTAACACTACCACCGTATCCTTGTA spacer 
length: 43 repeater length: 21

8347   1011436 AATCCTTCATGGAGTTGAAAG GAAGCAAGCATGTGAGGAGTTACATGGCTGACACTCTCTTGTA spacer 
length: 43 repeater length: 21

8348   1011501 AATCCTTCATGGAGTTGAAAG TGCGCTAACATGAGTTGGCACGGCATTTAGCTCACATGTA spacer 
length: 40 repeater length: 21

8349   1011563 AATCCTTCATGGAGTTGAAAG ATCTTATCATGTATATACGAAAAACCCAATATGCTCTTACGTA spacer 
length: 43 repeater length: 21

8350   1011628 AATCCTTCATGGAGTTGAAAG ACAGTAGCCACAAGTTGATTAGCCGCTTGTAAATCCTGTA spacer 
length: 40 repeater length: 21

8351   1011690 AATCCTTCATGGAGTTGAAAG GCCTCGTTCACTGAGGTGTCTATTACTAGCTTCATGTA spacer length: 
38 repeater length: 21

8352   1011750 AATCCTTCATGGAGTTGAAAG AACACCACATAATTCCCCTCTTTGTCCCTCTTCAGACTGTA spacer 
length: 41 repeater length: 21

8353   1011813 AATCCTTCATGGAGTTGAAAG CTTCTTTGCGTTCTTGGTTTCTCTTGAGCTTGTCCGGTA spacer length: 
39 repeater length: 21

8354   1011874 AATCCTTCATGGAGTTGAAAG AAAAAGGAATTTGAAACTCAAAGCTTTCACCCGCTAAAGTA spacer 
length: 41 repeater length: 21

8355   1011937 AATCCTTCATGGAGTTGAAAG TATAATTTAGATAAGTATTTGTGAACTCTTCCCTTATGTGTA spacer 
length: 42 repeater length: 21

8356   1012001 AATCCTTCATGGAGTTGAAAG AACACAAGGAGAGGTAGGTAAAGTATACTGAGATCTTGATTGTA spacer 
length: 44 repeater length: 21

8357   1012067 AATCCTTCATGGAGTTGAAAG TAAGGGACATGTCAACGTATCAAAACGGCGTAGCTACGCCGTA spacer 
length: 43 repeater length: 21

8358   1012132 AATCCTTCATGGAGTTGAAAG TAAAACACTCCTCAACCCTCTTTACCATCTCTAGATCGCGTA spacer 
length: 42 repeater length: 21

8359   1012196 AATCCTTCATGGAGTTGAAAG GTTACACTACTTACGTCAGTTAGCAATGTTACGAGATGGTTTGTA spacer 
length: 45 repeater length: 21

8360   1012263 AATCCTTCATGGAGTTGAAAG AGGAATAGAGATAGCTCTAGCTACCCTCTTAATCACGTA spacer length: 
39 repeater length: 21

8361   1012324 AATCCTTCATGGAGTTGAAAG TCAAGCTCTGGACTAGTGATCCATGCTTCACCCTCACTTGTA spacer 
length: 42 repeater length: 21

8362   1012388 AATCCTTCATGGAGTTGAAAG TAATCCTGTCCGCAAGCTCGTCCCTCAGGTAGGATATCAGTA spacer 
length: 42 repeater length: 21

8363   1012452 AATCCTTCATGGAGTTGAAAG TGTTGCATAGCCTCAATCGGTGGTAGACCAAACCCTTCAACGTA spacer 
length: 44 repeater length: 21

8364   1012518 AATCCTTCATGGAGTTGAAAG CTTCAATTTATATATTTCTCACCTCTACTCTCTCCTTTCTTAAT
8365   
8366   
8367   crispr 2
8368   985337 TTTCAACTCCATGAAGGATTCTA CACACTGAGGACCTGACAGATGAGGACTTGAAGGGATATGGCC spacer 

length: 43 repeater length: 23
8369   985404 TTTCAACTCCATGAAGGATTCTA CCACGGGCATAATATGATAAAGAACTTGGCTACTGTTCTCAT spacer 

length: 42 repeater length: 23
8370   985470 TTTCAACTCCATGAAGGATTCTA CACGGTTCTACACCGCGCGGGAAGGGTTCTTCTTCGTTAAAA spacer 

length: 42 repeater length: 23
8371   985536 TTTCAACTCCATGAAGGATTCTA CAAGACCCAATCGTAGCTGAGTACGATCTGACGTATATGTTA spacer 



length: 42 repeater length: 23
8372   985602 TTTCAACTCCATGAAGGATTCTA CGCGACGAAAACAAGAGGGAAAGCGAAATCATTCTAAGAAA spacer 

length: 41 repeater length: 23
8373   985667 TTTCAACTCCATGAAGGATTCTA CATCCACGTTCACGATTGGCACTCAGTGGTCCCAGGGGTTAGAATAAAAAAA 

spacer length: 52 repeater length: 23
8374   985743 TTTCAACTCCATGAAGGATTCTA CATGAACAAAAGAAAGGTGAGGACATGATCTTCTATGATG spacer 

length: 40 repeater length: 23
8375   985807 TTTCAACTCCATGAAGGATTCTA CCATACCACACATTATAATTAAACATTCTTATCAAATTGTAA spacer 

length: 42 repeater length: 23
8376   985873 TTTCAACTCCATGAAGGATTCTA CGTAGTAGCGACGTGTTCAAGGCAGTCGTTACATCGTTTA spacer 

length: 40 repeater length: 23
8377   985937 TTTCAACTCCATGAAGGATTCTA CTTGGGTTAGCTACCCTCTTGATTACTTTTCTCAGATCATC spacer 

length: 41 repeater length: 23
8378   986002 TTTCAACTCCATGAAGGATTCTA CTTATATATTGCCATAATAAGTTTGGGGGAAGCTCTG spacer length: 

37 repeater length: 23
8379   986063 TTTCAACTCCATGAAGGATTCTA CGGCGAAATAGTGTGTAATGACGACCGAAACGAAATTATGATT spacer 

length: 43 repeater length: 23
8380   986130 TTTCAACTCCATGAAGGATTCTA CGGGGGCAAGCTCCCCTCTACTCTCACGATAATGATGAGGA spacer 

length: 41 repeater length: 23
8381   986195 TTTCAACTCCATGAAGGATTCTA CTCTTGAGGATTTTTATGCCTCCTCGACAAAGTCCCCCGTG spacer 

length: 41 repeater length: 23
8382   986260 TTTCAACTCCATGAAGGATTCTA CAGATGATATAGAGCTTTACTTTGCACCGAATGGTAATAT spacer 

length: 40 repeater length: 23
8383   986324 TTTCAACTCCATGAAGGATTCTA CATCAACGCCAAAGACCGTCATCATCAAATCCGTCTACAA spacer 

length: 40 repeater length: 23
8384   986388 TTTCAACTCCATGAAGGATTCTA CTTAGGAGTGAAAATCAATCAACCATTTGAAGATGATAAAA spacer 

length: 41 repeater length: 23
8385   986453 TTTCAACTCCATGAAGGATTCTA CTGAGTAAATCCAAACTCATCATCTTTGACTTTCTCAATCA spacer 

length: 41 repeater length: 23
8386   986518 TTTCAACTCCATGAAGGATTCTA CAAGAAAAAACATACTGAGGGTGATCTACACCCTGAGAAAC spacer 

length: 41 repeater length: 23
8387   986583 TTTCAACTCCATGAAGGATTCTA CGACATACATGACATGGAAATTGAGTTATGCATTTCATTCTC spacer 

length: 42 repeater length: 23
8388   986649 TTTCAACTCCATGAAGGATTCTA CGAGAAGGGGAGTAGACGAGTGCATAAGGTGACGTTCTTTAA spacer 

length: 42 repeater length: 23
8389   986715 TTTCAACTCCATGAAGGATTCTA CTTCAACTTTTACTTGATAAACACTACAATCTTTAA spacer length: 

36 repeater length: 23
8390   986775 TTTCAACTCCATGAAGGATTCTA CTTCAACTTTTACTTGATAAACACTACAATCTTTAA spacer length: 

36 repeater length: 23
8391   986835 TTTCAACTCCATGAAGGATTCTA CTCGACCGTAGCAGATATCGCAAGTGAAAAAGGAACTG spacer length: 

38 repeater length: 23
8392   986897 TTTCAACTCCATGAAGGATTCTA CAAAAAATAAGATAAAATGTGATGACAAAACGAATGAAATAA spacer 

length: 42 repeater length: 23
8393   986963 TTTCAACTCCATGAAGGATTCTA CAGTGATACCCTACCTTCAAGGGAAGGGGACGGGAT spacer length: 

36 repeater length: 23
8394   987023 TTTCAACTCCATGAAGGATTCTA CAGAACGCCCTTAAGCTAGCGAAGAAGGCCCTTTCTCAG spacer 

length: 39 repeater length: 23
8395   987086 TTTCAACTCCATGAAGGATTCTA CACTGTTAGAGAGGCACTTAAGCTAGCGAAGGAGGCTCTA spacer 

length: 40 repeater length: 23
8396   987150 TTTCAACTCCATGAAGGATTCTA CTTTCAAATCATGATGAGATTTGTAGAAAGATTTATAAGCATT spacer 

length: 43 repeater length: 23
8397   987217 TTTCAACTCCATGAAGGATTCTA CAGGTGATCCACGAGTGTGGACTTATGGTATTGGAAATAT spacer 

length: 40 repeater length: 23
8398   987281 TTTCAACTCCATGAAGGATTCTA AAAAAGACCTTCCTCTGCCCTGAGTTATCACATTTTGTT spacer 

length: 39 repeater length: 23
8399   987344 TTTCAACTCCATGAAGGATTCTA CGGGCGTTTACCCCCGCCCCCGCGGGGTTAACTATCTGCT spacer 

length: 40 repeater length: 23
8400   987408 TTTCAACTCCATGAAGGATTCTA CCTTGCTCAGAATCGTAGTAGTACCCAGGTGGACAACTAGT spacer 

length: 41 repeater length: 23
8401   987473 TTTCAACTCCATGAAGGATTCTA CACCGGGCGGAGTTCCTTAGAACCCAACCAGCGTAGTAGT spacer 

length: 40 repeater length: 23
8402   987537 TTTCAACTCCATGAAGGATTCTA CAATAAAACCTAATAAAATTGGGTATTTTGACGTTGAAAT spacer 

length: 40 repeater length: 23
8403   987601 TTTCAACTCCATGAAGGATTCTA CCCCCATCTGGTATGCCCTTGAGGAATTCTATATATCGAAA spacer 

length: 41 repeater length: 23
8404   987666 TTTCAACTCCATGAAGGATTCTA CAGGGAAAAAACTGCCCTCATGGCGTTAAACTGGCGATAAG spacer 

length: 41 repeater length: 23
8405   987731 TTTCAACTCCATGAAGGATTCTA CTTGCTCGTCTACCGCGTTTACCCCCGCGGCCCGGGTTTG spacer 

length: 40 repeater length: 23
8406   987795 TTTCAACTCCATGAAGGATTCTA CAATTACTAGACCCAGTCTACGAGGGCGTTGGGTGGTCATA spacer 

length: 41 repeater length: 23



8407   987860 TTTCAACTCCATGAAGGATTCTA 
CTTGATAGTGGTGATGATAAAATGATAATGAAGCCTCAGATCTTTCAACTCCATGAAGGATTTTACCTACCGCATTTTTTCGGGGC
GGTATGTCCTTCTGAGTACA spacer length: 106 repeater length: 23

8408   987990 TTTCAACTCCATGAAGGATTCTA CAAATTTTTGTCCTCTAAAATGCCCTTGAGGGGGGGGA spacer length: 
38 repeater length: 23

8409   988052 TTTCAACTCCATGAAGGATTCTA CTTCAAGATTTTTTGTACTCTATAAAAGGTGAGTTATT spacer length: 
38 repeater length: 23

8410   988114 TTTCAACTCCATGAAGGATTCTA CTTATCAGGGCTTGGATCCTTGACCTCTTGAGACAAGTAC spacer 
length: 40 repeater length: 23

8411   988178 TTTCAACTCCATGAAGGATTCTA CAGATAGGTCTGCGGAAAGCTGTGACGCCTTATTGTAACC spacer 
length: 40 repeater length: 23

8412   988242 TTTCAACTCCATGAAGGATTCTA CAAGAAGATCTTGACGATTGTTGTAAAGATAAATACATAAT spacer 
length: 41 repeater length: 23

8413   988307 TTTCAACTCCATGAAGGATTCTA CAAGAAGATCTTGACGATTGTTGTAAAGATAAATACATAAT spacer 
length: 41 repeater length: 23

8414   988372 TTTCAACTCCATGAAGGATTCTA CAATTTTTTACTGAATACGATAGTTATATGATTCCTAAAGT spacer 
length: 41 repeater length: 23

8415   988437 TTTCAACTCCATGAAGGATTCTA CCCGGTTGAGCTACGTGAAGCGGTTCAAGATTATCTTTACTGTTTA spacer 
length: 46 repeater length: 23

8416   988507 TTTCAACTCCATGAAGGATTCTA CAATAATTGAAGCTAAAAATGAGTGGGAAGCTAGATACTTTTT spacer 
length: 43 repeater length: 23

8417   988574 TTTCAACTCCATGAAGGATTCTA CGGGAACTATAATTTATGATGATGATGACGAAACTAATAA spacer 
length: 40 repeater length: 23

8418   988638 TTTCAACTCCATGAAGGATTCTA CGTTGGCGGTGAAGACGTTCCGCAAAGCATGAGTGACGCAA spacer 
length: 41 repeater length: 23

8419   988703 TTTCAACTCCATGAAGGATTCTA CCCGCGGGGAAAGGAACAGAGAAGGAAGAACGTGTTAA spacer length: 
38 repeater length: 23

8420   988765 TTTCAACTCCATGAAGGATTCTA CAAAAAATGTGATAAGAAAACACTATATAATTGAAAGGGAA spacer 
length: 41 repeater length: 23

8421   988830 TTTCAACTCCATGAAGGATTCTA CACTTAAACAAGTATAACAGAAACATTACAACGATGTATAT spacer 
length: 41 repeater length: 23

8422   988895 TTTCAACTCCATGAAGGATTCTA CCATCAACGGGCGTCATCTTAGTAACGCCAAGTCTTAATG spacer 
length: 40 repeater length: 23

8423   988959 TTTCAACTCCATGAAGGATTCTA CCAGGAGTGCCAGTTTCTCCACAAATGTCAGATACAGA spacer length: 
38 repeater length: 23

8424   989021 TTTCAACTCCATGAAGGATTCTA CGCGAAGCTAACTCCTTCCTTAACTTCTTCACCTCGTCTG spacer 
length: 40 repeater length: 23

8425   989085 TTTCAACTCCATGAAGGATTCTA CGACAGAAAAGAACCGCCCTTATTTTATTGGGCGATTATG spacer 
length: 40 repeater length: 23

8426   989149 TTTCAACTCCATGAAGGATTCTA CTCGCCGCCATCAAAGTCGCCAATATAGACGATAGTTCTGTCCT spacer 
length: 44 repeater length: 23

8427   989217 TTTCAACTCCATGAAGGATTCTA CCTTAGAAAGGCACAAGTAATCAAGGCCCTAAAATGGGCT spacer 
length: 40 repeater length: 23

8428   989281 TTTCAACTCCATGAAGGATTCTA CCTAACTAACGTGAAAGACGTAGATCTCATAACTATGATGTTA spacer 
length: 43 repeater length: 23

8429   989348 TTTCAACTCCATGAAGGATTCTA CTAAGAAGAAAGGAGAGAGAGGAATTTGTTAATCAACTCTA spacer 
length: 41 repeater length: 23

8430   989413 TTTCAACTCCATGAAGGATTCTA CAGGGGAGGCTCTTCACCTCCACCAACCCCCTGTCCCTGA spacer 
length: 40 repeater length: 23

8431   989477 TTTCAACTCCATGAAGGATTCTA CTTGGAAAAGAGAGGTTTAGGTATGGTAATAAAGTAATTAGT spacer 
length: 42 repeater length: 23

8432   989543 TTTCAACTCCATGAAGGATTCTA CATGAAACCCCTCAGGGGGCGGGGGTAAACGCTCCCAAGCT spacer 
length: 41 repeater length: 23

8433   989608 TTTCAACTCCATGAAGGATTCTA CACGCAACTTTGTGAGAGGTAGGTCGCACAAGGGACTGCAG spacer 
length: 41 repeater length: 23

8434   989673 TTTCAACTCCATGAAGGATTCTA CAAAAATGCAAGAGATCCATCCCCAAACCCAAAACCCCGC spacer 
length: 40 repeater length: 23

8435   989737 TTTCAACTCCATGAAGGATTCTA CCAAAAGTGGGCCCTAGAACTATTGAAGGAGGAGGGGGGGGA spacer 
length: 42 repeater length: 23

8436   989803 TTTCAACTCCATGAAGGATTCTA CTCAGACAGAGCGAGTCAATCAGTGCGAGTCAGTCAG spacer length: 
37 repeater length: 23

8437   989864 TTTCAACTCCATGAAGGATTCTA CGCAGAAAAGTATTTGAAAGAGGCGTTTAGGCGGATGGAT spacer 
length: 40 repeater length: 23

8438   989928 TTTCAACTCCATGAAGGATTCTA CTTAATAGTCATTATTTTGATGAGATAATGGACTTTAT spacer length: 
38 repeater length: 23

8439   989990 TTTCAACTCCATGAAGGATTCTA CTTGACGTCATTGAAGACTACTTTTATCAAAAAAACGGAA spacer 
length: 40 repeater length: 23

8440   990054 TTTCAACTCCATGAAGGATTCTA CTTCTCTGAAAGAGTTGAAAAAGTCATTTTTGACAGATAA spacer 
length: 40 repeater length: 23

8441   990118 TTTCAACTCCATGAAGGATTCTA CCAGTGCGTAAGTGAGTCAGTGAGCGTAACAGTGTAACAATC spacer 
length: 42 repeater length: 23



8442   990184 TTTCAACTCCATGAAGGATTCTA CAAGATGATATTTTCGAGGCCCGCAAGAGGGCCTTACAAA spacer 
length: 40 repeater length: 23

8443   990248 TTTCAACTCCATGAAGGATTCTA CCGGGTATAGGTGTTCCGGCACTCTTGGATAGAGTTC spacer length: 
37 repeater length: 23

8444   990309 TTTCAACTCCATGAAGGATTCTA CTTGTTAACTACCGTTATCACCAATTGGCTGAAGGTGTA spacer 
length: 39 repeater length: 23

8445   990372 TTTCAACTCCATGAAGGATTCTA CTTTCAAAAATTCCGAAGATTGTGTTTGACAAGCCTTCGC spacer 
length: 40 repeater length: 23

8446   990436 TTTCAACTCCATGAAGGATTCTA CATTTCGATTTTGTATTTTTGAATTATAAGGGGGAGTATA spacer 
length: 40 repeater length: 23

8447   990500 TTTCAACTCCATGAAGGATTCTA CAGTAAAGGGGAGCTTGTCCCCCTACTCTCGATAGATAATCC spacer 
length: 42 repeater length: 23

8448   990566 TTTCAACTCCATGAAGGATTCTA CAGAGCATTTCTTTCGCGGTACCCCGACCACGTCGA spacer length: 
36 repeater length: 23

8449   990626 TTTCAACTCCATGAAGGATTCTA CGTACTGAAGGATAGGCACCTGTGGTAACTGTGAACTGTAC spacer 
length: 41 repeater length: 23

8450   990691 TTTCAACTCCATGAAGGATTCTA CGTTGAGGAAGATATCCCTAACTGGGAGTGGCGAACAAG spacer 
length: 39 repeater length: 23

8451   990754 TTTCAACTCCATGAAGGATTCTA CAGCAGTTGTATCTCGTTGATCGTATCTCCCGCGTTGAT spacer 
length: 39 repeater length: 23

8452   990817 TTTCAACTCCATGAAGGATTCTA CGGTATCCAGGCAAGGCGTCAAAAAACGCCTGGATCA spacer length: 
37 repeater length: 23

8453   990878 TTTCAACTCCATGAAGGATTCTA CGCGACACCTCTCCTAGACAATTGTACTAATATATACTTGAA spacer 
length: 42 repeater length: 23

8454   990944 TTTCAACTCCATGAAGGATTCTA CGGTAGAGATTTTTTGATATGGGTGTTATCTAGAATTGAGAAAGT spacer 
length: 45 repeater length: 23

8455   991013 TTTCAACTCCATGAAGGATTCTA CTGTGATAGTGAATAATACTGTGAAAAAGCTCAGTGTAAG spacer 
length: 40 repeater length: 23

8456   991077 TTTCAACTCCATGAAGGATTCTA CTTCTATGCGGTATGGTTTAGGTCAATGAAATTGCCGGA spacer 
length: 39 repeater length: 23

8457   991140 TTTCAACTCCATGAAGGATTCTA CGTTGAGGGAGAGCCGGAGACTGTCGACGTTTTCTATGAC spacer 
length: 40 repeater length: 23

8458   991204 TTTCAACTCCATGAAGGATTCTA CAAAAATTTGACAGAGGTATGTAACTATCTGCCTCATCTAAAA spacer 
length: 43 repeater length: 23

8459   991271 TTTCAACTCCATGAAGGATTCTA CATAAAGTATCCACTCCACATCTCTGAGATCTTCATAAAGCA spacer 
length: 42 repeater length: 23

8460   991337 TTTCAACTCCATGAAGGATTCTA CAAAGATGGAACTCATAAAATGGCTTATGGGGCTTTTTCA spacer 
length: 40 repeater length: 23

8461   991401 TTTCAACTCCATGAAGGATTCTA CGATGATGAAGTATTAACACAGAAGTCAGAAGGTGAGGAT spacer 
length: 40 repeater length: 23

8462   991465 TTTCAACTCCATGAAGGATTCTA CTGGATTTAATATAACTGTCCCTCCACAGAGTGGAATAA spacer 
length: 39 repeater length: 23

8463   991528 TTTCAACTCCATGAAGGATTCTA CGTAATGCCATTGCAGTACGTGTTTCAGCCTCAAGGTACTG spacer 
length: 41 repeater length: 23

8464   991593 TTTCAACTCCATGAAGGATTCTA CGAGAGGAAGATGTGGGGCAGAGTGAGATAATTGCTTCAGA spacer 
length: 41 repeater length: 23

8465   991658 TTTCAACTCCATGAAGGATTCTA CAACGTACATCTCGAACAGTTTCAGCCTGGGCATGATCCC spacer 
length: 40 repeater length: 23

8466   991722 TTTCAACTCCATGAAGGATTCTA CCTATCTCGACCACACCGAAAACCACGACAACACTATAAC spacer 
length: 40 repeater length: 23

8467   991786 TTTCAACTCCATGAAGGATTCTA CAGCCACTTATTCGCTTACTTTAGTGCCAGTGCGA spacer length: 35 
repeater length: 23

8468   991845 TTTCAACTCCATGAAGGATTCTA CAGGGATACTCAAAAAGTAGCATAACAGTTGGGTAGAG spacer length: 
38 repeater length: 23

8469   991907 TTTCAACTCCATGAAGGATTCTA CCTGCACCTTCTGCTTCTACTACCTCTTCTTCATCTTCTGG spacer 
length: 41 repeater length: 23

8470   991972 TTTCAACTCCATGAAGGATTCTA CCTAACAACTTCATGGGGTAGTAGTGATGATAAAGTGTTAAC spacer 
length: 42 repeater length: 23

8471   992038 TTTCAACTCCATGAAGGATTCTA CACATGTCCCCAATAATGACCCTTTCTATCGTAATCACGTTC spacer 
length: 42 repeater length: 23

8472   992104 TTTCAACTCCATGAAGGATTCTA CAAGCATTTGAAGCTCATAGCCCTCTATCTTGCTTTTTCT spacer 
length: 40 repeater length: 23

8473   992168 TTTCAACTCCATGAAGGATTCTA CGGGTATCCTGATCTGGGTGTCTACTTGATTGGGGGACTGTG spacer 
length: 42 repeater length: 23

8474   992234 TTTCAACTCCATGAAGGATTCTA CCTAACTTGAACTAAATTTAACGCATTTTCGGGTACACCG spacer 
length: 40 repeater length: 23

8475   992298 TTTCAACTCCATGAAGGATTCTA CATGCAAATGCAATAATATATTATTCACAATTAAATCGTCTA spacer 
length: 42 repeater length: 23

8476   992364 TTTCAACTCCATGAAGGATTCTA CCTAATTACTGATAACCCAATTTTGAATTTGATCTTAAATAC spacer 
length: 42 repeater length: 23

8477   992430 TTTCAACTCCATGAAGGATTCTA CCTGAACAGATAGCATTATAATCTAATAATAAAATA spacer length: 



36 repeater length: 23
8478   992490 TTTCAACTCCATGAAGGATTCTA CTCATGTACCCGGACGGGATACCAGACAAGATCTCTACGA spacer 

length: 40 repeater length: 23
8479   992554 TTTCAACTCCATGAAGGATTCTA CATTGATATTTCTTGTCCTGGCTACTGTCAAGCTCCCAT spacer 

length: 39 repeater length: 23
8480   992617 TTTCAACTCCATGAAGGATTCTA CAGAAGTACACTTCGATAGTTATAGATACCCTCCTTCTC spacer 

length: 39 repeater length: 23
8481   992680 TTTCAACTCCATGAAGGATTCTA CGAGAAACTTAAAGTTAGGTGGATCTGGAGACATAGCAATGG spacer 

length: 42 repeater length: 23
8482   992746 TTTCAACTCCATGAAGGATTCTA CTGATTTAGTTAATGACAAGAAAAGATGTTTAATATCAG spacer 

length: 39 repeater length: 23
8483   992809 TTTCAACTCCATGAAGGATTCTA CAAGAAGAGAGTGGAGAGAAGGAAAAGAAGTATAATATATATAATA spacer 

length: 46 repeater length: 23
8484   992879 TTTCAACTCCATGAAGGATTCTA CGGGGACTTAAATGAGAAAGATTTTTTTCATCATGAT spacer length: 

37 repeater length: 23
8485   992940 TTTCAACTCCATGAAGGATTCTA CTAGATTGGGATGAGCAAAGTATTTATTTAAGATTAGATAA spacer 

length: 41 repeater length: 23
8486   993005 TTTCAACTCCATGAAGGATTCTA CCACTTGTGGTTAATTATGATTGTATAAATGGCTTCAT spacer length: 

38 repeater length: 23
8487   993067 TTTCAACTCCATGAAGGATTCTA CAAATCAAACTCTACCTTCGTGGGTAAAGGCGAACGACG spacer 

length: 39 repeater length: 23
8488   993130 TTTCAACTCCATGAAGGATTCTA CAGGCAACGATATTATCGTCATCAATACGGACAGGACA spacer length: 

38 repeater length: 23
8489   993192 TTTCAACTCCATGAAGGATTCTA CTTCTTTATTTTTCTATGTGGTACCAATTAGGGCTGATT spacer 

length: 39 repeater length: 23
8490   993255 TTTCAACTCCATGAAGGATTCTA CAAGAGGAAGAGAGTGAGGATTTTGTAGTGTTAGGATTGG spacer 

length: 40 repeater length: 23
8491   993319 TTTCAACTCCATGAAGGATTCTA CAGGAATGCTGAAAATAGAGATGGACAAGTCTTTAGTTGGAATC spacer 

length: 44 repeater length: 23
8492   993387 TTTCAACTCCATGAAGGATTCTA CTTCACGTTTACTACACAACGTTTAGCAGAATAGGAGAGA spacer 

length: 40 repeater length: 23
8493   993451 TTTCAACTCCATGAAGGATTCTA CTCATATATTCTGTTATATATGTAGTATATACCCACAGC spacer 

length: 39 repeater length: 23
8494   993514 TTTCAACTCCATGAAGGATTCTA CATGACGTATGGTAACACTCCACTAGTTGAGGGTGTAAACTG spacer 

length: 42 repeater length: 23
8495   993580 TTTCAACTCCATGAAGGATTCTA CTTTCACACTTGTTAACAAGATAACATTCAAAACATTCAT spacer 

length: 40 repeater length: 23
8496   993644 TTTCAACTCCATGAAGGATTCTA CGCTATAGGTAGTGTGATAGCCTGAGGGAACGTGTAGGTGT spacer 

length: 41 repeater length: 23
8497   993709 TTTCAACTCCATGAAGGATTCTA CTCAGTGTCGCTCACCTCGAACACAACGTTCTTACCGTGTT spacer 

length: 41 repeater length: 23
8498   993774 TTTCAACTCCATGAAGGATTCTA CTCTTCTGTTCCGCCCCACACTCACCTGACAGGAA spacer length: 35 

repeater length: 23
8499   993833 TTTCAACTCCATGAAGGATTCTA CTTGCTATCATCAACTCAGTGAAAGTGAATTATATTATGTT spacer 

length: 41 repeater length: 23
8500   993898 TTTCAACTCCATGAAGGATTCTA CAATGAAATCATGAAAGTTAGACTTGAAGTTGATGAAA spacer length: 

38 repeater length: 23
8501   993960 TTTCAACTCCATGAAGGATTCTA CTGGGCGAGAGGGTGCGCCTCAACACGCCTTAGAGCGTG spacer 

length: 39 repeater length: 23
8502   994023 TTTCAACTCCATGAAGGATTCTA CTACGTTGATTGAAACTATTGGTTTTTGGGACATAAGAG spacer 

length: 39 repeater length: 23
8503   994086 TTTCAACTCCATGAAGGATTCTA CCTAAAGGATATCAAATACATATCTACTATAAAGGATGGTA spacer 

length: 41 repeater length: 23
8504   994151 TTTCAACTCCATGAAGGATTCTA CGGTTTTAATACTAACGGAAGTGAACTAGCGGGTAATGCGC spacer 

length: 41 repeater length: 23
8505   994216 TTTCAACTCCATGAAGGATTCTA CAAAAAAGACTTAAATATCAACTAATTGACAACTACTATC spacer 

length: 40 repeater length: 23
8506   994280 TTTCAACTCCATGAAGGATTCTA CCTTCCTCTCTATTTAACTGTGGGTCTCTCTTATTTTTA spacer 

length: 39 repeater length: 23
8507   994343 TTTCAACTCCATGAAGGATTCTA CGGAGATGGATGGGGATAGTGTTTTTACCATCTTCTGATGA spacer 

length: 41 repeater length: 23
8508   994408 TTTCAACTCCATGAAGGATTCTA CCGAACCCAACGTTAACATGCCCACTTGCACTAACTAAAT spacer 

length: 40 repeater length: 23
8509   994472 TTTCAACTCCATGAAGGATTCTA CCAGGTTTGCCAGGTCTGGGGGAAGACTTACATGGCTACAAGAT spacer 

length: 44 repeater length: 23
8510   994540 TTTCAACTCCATGAAGGATTCTA CTTGATATGGCTAATGATGTAATGAAACAAATAGAAGAAAA spacer 

length: 41 repeater length: 23
8511   994605 TTTCAACTCCATGAAGGATTCTA CATGATAGTGGTGATTAGGTAATGTTTTTCAAGCCTCAGAT spacer 

length: 41 repeater length: 23
8512   994670 TTTCAACTCCATGAAGGATTCTA CAAGTGAGTTGTTGAGTGCGATAACCTCTGTTGGTCA spacer length: 

37 repeater length: 23



8513   994731 TTTCAACTCCATGAAGGATTCTA CTGAGGAGGGAGTGAAGGCGACCTACGAGTGGCTGAA spacer length: 
37 repeater length: 23

8514   994792 TTTCAACTCCATGAAGGATTCTA CATAGATATGATATATATAACTAGTAGTGTAAATATAATCAAA spacer 
length: 43 repeater length: 23

8515   994859 TTTCAACTCCATGAAGGATTCTA CTATCAATGTTACCTATCTTTTCCCTAACGTAAAGTATAG spacer 
length: 40 repeater length: 23

8516   994923 TTTCAACTCCATGAAGGATTCTA CAAAAATTAAAATAGAAGAATCCTGAAGGGTTAAAATTGTT spacer 
length: 41 repeater length: 23

8517   994988 TTTCAACTCCATGAAGGATTCTA CAAAGGTATAACGTAACCGTCTACAAAATCGCCTTTCTCTAA spacer 
length: 42 repeater length: 23

8518   995054 TTTCAACTCCATGAAGGATTCTA CTTCAAGAGAGTATAAAGAAATTCAAGAAGAGATCA spacer length: 
36 repeater length: 23

8519   995114 TTTCAACTCCATGAAGGATTCTA CGTATTTAAACCACTAGAATACAGTTTAAACTACTTGCTA spacer 
length: 40 repeater length: 23

8520   995178 TTTCAACTCCATGAAGGATTCTA CTTAAACGCGGGGCAAACCAACAACGGCCAAGGAGGAAACC spacer 
length: 41 repeater length: 23

8521   995243 TTTCAACTCCATGAAGGATTCTA CTCAACAAACGTACAGGCTATCCCGTGGACGATAATGAG spacer 
length: 39 repeater length: 23

8522   995306 TTTCAACTCCATGAAGGATTCTA CAAGCTTTTCCAATATTTTCCAATTTTGTGAAAACTTACTA spacer 
length: 41 repeater length: 23

8523   995371 TTTCAACTCCATGAAGGATTCTA CTATACATATTTTTTGCAGACTTAACGCCAAACATCACATAC spacer 
length: 42 repeater length: 23

8524   995437 TTTCAACTCCATGAAGGATTCTA CGAAAAAGATATAATAGTGAATATTGAAGTAAAAGCTA spacer length: 
38 repeater length: 23

8525   995499 TTTCAACTCCATGAAGGATTCTA CTCACTATAAAAACTAGGATAACTCCAAACGTTTTAGATA spacer 
length: 40 repeater length: 23

8526   995563 TTTCAACTCCATGAAGGATTCTA CGAACGTGTAGGTGTAGTTAGTACTACTAGACCCAACCGTGA spacer 
length: 42 repeater length: 23

8527   995629 TTTCAACTCCATGAAGGATTCTA CACAGTTAAATGGAATAAAAACCCATTCAATGTTAAATTTGT spacer 
length: 42 repeater length: 23

8528   995695 TTTCAACTCCATGAAGGATTCTA CCTTAGTAATCTACGTTGTAGCTGGGCACGCGTACAACGA spacer 
length: 40 repeater length: 23

8529   995759 TTTCAACTCCATGAAGGATTCTA CGATGGATTCCAGAGAAAGAGATGATAATGTCAGAAGATG spacer 
length: 40 repeater length: 23

8530   995823 TTTCAACTCCATGAAGGATTCTA CGGGCAAATAATATGCAAAGATGAAACAATAACAGATCTTG spacer 
length: 41 repeater length: 23

8531   995888 TTTCAACTCCATGAAGGATTCTA CTACTATAATGACGTTGAGTATCTTGAGATACCGAAAAA spacer 
length: 39 repeater length: 23

8532   995951 TTTCAACTCCATGAAGGATTCTA CTTAATGTAATAATGAATACAGTAAAAAGATTCAATAAGT spacer 
length: 40 repeater length: 23

8533   996015 TTTCAACTCCATGAAGGATTCTA CAGGACTTAGTCAAACGGATTGAACAGTGTAAAAAGGAGCT spacer 
length: 41 repeater length: 23

8534   996080 TTTCAACTCCATGAAGGATTCTA CGGGAATTACTTGAGAAACAGATGGAAAAGTATGAGAAA spacer 
length: 39 repeater length: 23

8535   996143 TTTCAACTCCATGAAGGATTCTA CGTGCTACCCGTTCCCGTCACTGCCGAGACGTCAGTCAATAG spacer 
length: 42 repeater length: 23

8536   996209 TTTCAACTCCATGAAGGATTCTA CGTGCATAGAACTGTTTGAGTTTCCTAACCGCTAAGTACAA spacer 
length: 41 repeater length: 23

8537   996274 TTTCAACTCCATGAAGGATTCTA CAAAACCCCACCACAGGGGGTAAAACTGTGGATGAAGTAAT spacer 
length: 41 repeater length: 23

8538   996339 TTTCAACTCCATGAAGGATTCTA CCTGGTAAAACCTCTCTACCGCATACCTCAACTTTACTTCA spacer 
length: 41 repeater length: 23

8539   996404 TTTCAACTCCATGAAGGATTCTA CATAAATCTGAGATGAGACTATGACAAGAAGTGATATATTC spacer 
length: 41 repeater length: 23

8540   996469 TTTCAACTCCATGAAGGATTCTA CAAGAAGATGAAGGTGAGTGAGAAAAAGTTGCGGGATTA spacer 
length: 39 repeater length: 23

8541   996532 TTTCAACTCCATGAAGGATTCTA CTCAATTCTTCTATTGGCAGAGGGGGGTAGGGGGGGGCT spacer 
length: 39 repeater length: 23

8542   996595 TTTCAACTCCATGAAGGATTCTA CACCATTATCTAAAGGGTAGGGTTGACTTGGTTATTGA spacer length: 
38 repeater length: 23

8543   996657 TTTCAACTCCATGAAGGATTCTA CGAGATCATTTTTATGTAGATGGAGAAGAGAAAAATT spacer length: 
37 repeater length: 23

8544   996718 TTTCAACTCCATGAAGGATTCTA CGAGCTATTGCCAGTAACAGTGTACGTATAGGATTCTAGTCC spacer 
length: 42 repeater length: 23

8545   996784 TTTCAACTCCATGAAGGATTCTA CATTTTAAGTGTTTTCGCTACATTAGAGGTAAAAGACTATA spacer 
length: 41 repeater length: 23

8546   996849 TTTCAACTCCATGAAGGATTCTA CTCAGCTTCTCCCTCGAACATGGTAAGCATGATATTTAAT spacer 
length: 40 repeater length: 23

8547   996913 TTTCAACTCCATGAAGGATTCTA CCAGGATTCAAGAAACAGATTGATTATAAAGTTGGAA spacer length: 
37 repeater length: 23

8548   996974 TTTCAACTCCATGAAGGATTCTA CCTTCGTCAGTAAACGTCGTCGATTCATGTAACAAGTCAATT spacer 



length: 42 repeater length: 23
8549   997040 TTTCAACTCCATGAAGGATTCTA CTGTTTAGGTGAGAAGATTGTCTTTCACATATAGGCCT spacer length: 

38 repeater length: 23
8550   997102 TTTCAACTCCATGAAGGATTCTA CATGAACTGGCCTAGACCTGACCCCTGATGATGGAATCTC spacer 

length: 40 repeater length: 23
8551   997166 TTTCAACTCCATGAAGGATTCTA CATAAAGGGGGTTACCATCAAAGTGCTCTCTGATGTTGT spacer 

length: 39 repeater length: 23
8552   997229 TTTCAACTCCATGAAGGATTCTA CTCAAAGGGATAATGGCATATGATAGTGAAGCATATGTTA spacer 

length: 40 repeater length: 23
8553   997293 TTTCAACTCCATGAAGGATTCTA CCAGGACTATCAGGACTACCCAAGCAGCGCTTGGCCTTCAGCTG spacer 

length: 44 repeater length: 23
8554   997361 TTTCAACTCCATGAAGGATTCTA CACTACGTACAATGCAGTACCTAGGAGGTAGCCTAGAGTAGAAT
8555   
8556   
8557   GCA_000211475.1_ASM21147v1_genomic.fna(findCrispr):
8558   START       REPEAT                           

SPACER                                             
8559   crispr 1
8560   1689254 TTCT 

TTCAATTCTATTTTAGTCTTATTGGAACAGATTAAGCCGATAATCCTCAACGAAGACCAAATAGCTTTCAATTCTATTTTAGTCTT
ATTGGAACTCTATCTTCGTCTGTTGGGAGGCTCATGAAGAA spacer length: 127 repeater length: 4

8561   1689386 TTCT 
TTCAATTCTATTTTAGTCTTATTGGAACAGGTTATCCTTAGAGAGCATAGCCTCAGCCTTAGCCTCTTTCAATTCTATTTTAGTCT
TATTGGAACCCTCTTACTACCATCCTCACCCTTACGCTCAATC spacer length: 129 repeater length: 4

8562   1689520 TTCT 
TTCAATTCTATTTTAGTCTTATTGGAACGACGCTATGGCCTGAGAAGGGGGGGCTCTTAGTATTGCCTTTCAATTCTATTTTAGTC
TTATTGGAACGAAAATCTTCTATAGCTCCAATATTGCGTTTGAG spacer length: 130 repeater length: 4

8563   1689655 TTCT 
TTCAATTCTATTTTAGTCTTATTGGAACAGGGGAAGCAGGGGATGGCAGTTTATCAGAAATTTTACTTTCAATTCTATTTTAGTCT
TATTGGAACACGTCAAGAAGAATATAGAACTGATTCTAGAAAAG

8564   
8565   
8566   crispr 2
8567   1495039 GCTTTCAATTCTCTTTTAGTCTTATTGGAACT CCTTCTTTGCTCCATATGTAGCTTATTTCCTTGT spacer 

length: 34 repeater length: 32
8568   1495106 GCTTTCAATTCTCTTTTAGTCTTATTGGAACT AGACACGATAGTCTTTATCGAGTTTATCTATGA spacer 

length: 33 repeater length: 32
8569   1495172 GCTTTCAATTCTCTTTTAGTCTTATTGGAACT AGGGGAAGCAGGGGATGGCAGTTTATCAGAAAT
8570   
8571   
8572   GCA_000213215.1_ASM21321v1_genomic.fna(findCrispr):
8573   START       REPEAT                           

SPACER                                             
8574   crispr 1
8575   1583823 CTTTCAATTCTATAGTAGATTATC TTCCCGTCGATCTCAATTGCGTTAGTGCCTGTGAGCGTACCAA spacer 

length: 43 repeater length: 24
8576   1583891 CTTTCAATTCTATAGTAGATTATC TATGATACAGCGGAACCAGAATTATTAGCACAGTTGGCT spacer 

length: 39 repeater length: 24
8577   1583955 CTTTCAATTCTATAGTAGATTATC 

TACGTTTCCTACTTCGGCGTCTCTCCAGCACCTTACGGTGGCTTTCAATTCTATACTAGATTATCTTGTCTTCGGCGTAGAGAGTT
ACTTTAATCGTTTCAAATT spacer length: 105 repeater length: 24

8578   1584085 CTTTCAATTCTATAGTAGATTATC CTCTGTAAGTATCACACTGAAAGTGAACGGATAGTTGGGAT spacer 
length: 41 repeater length: 24

8579   1584151 CTTTCAATTCTATAGTAGATTATC GCTGAGATACTTGTTCTTCTTTATGGCGCAGTTATTTC spacer 
length: 38 repeater length: 24

8580   1584214 CTTTCAATTCTATAGTAGATTATC CAAGAGAAAGCTTTTTAAACCCCCTTTCCCTTTTTCTCAT spacer 
length: 40 repeater length: 24

8581   1584279 CTTTCAATTCTATAGTAGATTATC AAAGAAAGATTGCGTAATAATCTTACCGCAGTATATTTAT
8582   
8583   
8584   crispr 2
8585   1588353 GATAATCTACTATAGAATTGAAAG AACCAGTTGGGCAGAAAGTTTAAATACCAGTCCGCGAAGA spacer 

length: 40 repeater length: 24
8586   1588418 GATAATCTACTATAGAATTGAAAG TATCTGTTACAGTATCCTTGAACTTTTCAAATCTAGTAA spacer 

length: 39 repeater length: 24
8587   1588482 GATAATCTACTATAGAATTGAAAG AAAGATAAGAAGATTGTAATTAACGTTGCACATGATGAAC spacer 

length: 40 repeater length: 24
8588   1588547 GATAATCTACTATAGAATTGAAAG TTTTTCTTCGTTGACTTTATTCTCCATCTCAGTTTTATTT spacer 

length: 40 repeater length: 24
8589   1588612 GATAATCTACTATAGAATTGAAAG ACTGGACTAACCATGGTGCTTACTTCTTAATGTTGAAATA
8590   



8591   
8592   crispr 3
8593   1562889 GTTGAAATAAGGAAGAACTGAAAG TCGACGACTATCTCATCTTTAAGTACTTGCCTTGCAGTCTT spacer 

length: 41 repeater length: 24
8594   1562955 GTTGAAATAAGGAAGAACTGAAAG TTCTCTTTTAGCCTTCTATCCCAGGGATTAAGT spacer length: 33 

repeater length: 24
8595   1563013 GTTGAAATAAGGAAGAACTGAAAG AATCCAGTCAAACCAGCTAATAGTTTTCCTGA spacer length: 32 

repeater length: 24
8596   1563070 GTTGAAATAAGGAAGAACTGAAAG TTCTTCTTACTGAACATGAAGAGACCGTATACC spacer length: 33 

repeater length: 24
8597   1563128 GTTGAAATAAGGAAGAACTGAAAG GGATTGTTCTGGATCCATTGACTCTGAAGATTACT spacer length: 

35 repeater length: 24
8598   1563188 GTTGAAATAAGGAAGAACTGAAAG AAAAACAAATCCCCAAATAAATCCCCAAAATAATA spacer length: 

35 repeater length: 24
8599   1563248 GTTGAAATAAGGAAGAACTGAAAG GTATCCCTACTGGATTTGTCACCACGGTATAATTT spacer length: 

35 repeater length: 24
8600   1563308 GTTGAAATAAGGAAGAACTGAAAG TCTTTATCCTCTTTTATCATTTGTATCCCCATA spacer length: 33 

repeater length: 24
8601   1563366 GTTGAAATAAGGAAGAACTGAAAG CTTACCTTTATTCCTGCTATTTCCCCTTCTACC spacer length: 33 

repeater length: 24
8602   1563424 GTTGAAATAAGGAAGAACTGAAAG CAATAGCTTTCGCCAATTATCAGCCACCGGATCA spacer length: 

34 repeater length: 24
8603   1563483 GTTGAAATAAGGAAGAACTGAAAG TTCTCTTAGTATTTTTACATATCTCAACGAAAA spacer length: 33 

repeater length: 24
8604   1563541 GTTGAAATAAGGAAGAACTGAAAG AACAAGGACGTATTGAACACCGTCAAGAGGGCA spacer length: 33 

repeater length: 24
8605   1563599 GTTGAAATAAGGAAGAACTGAAAG ATCTTGCAACCTTGTTCTGCAGCTTGGCAATA spacer length: 32 

repeater length: 24
8606   1563656 GTTGAAATAAGGAAGAACTGAAAG CAAAAGGAAGGTGGAGCATACCTGGGACTACAGTG spacer length: 

35 repeater length: 24
8607   1563716 GTTGAAATAAGGAAGAACTGAAAG TATCAATATGCCGTTTTAGAGAATTTCCCATTA spacer length: 33 

repeater length: 24
8608   1563774 GTTGAAATAAGGAAGAACTGAAAG TTTTTAAAGTCGTAATTAACGATTATTATCGCG spacer length: 33 

repeater length: 24
8609   1563832 GTTGAAATAAGGAAGAACTGAAAG CTACGTTTCCGCCCTACTATCACTACAATATCA spacer length: 33 

repeater length: 24
8610   1563890 GTTGAAATAAGGAAGAACTGAAAG TAATGAGTTTATCAGGCTTAGTATGTCATCAACA spacer length: 

34 repeater length: 24
8611   1563949 GTTGAAATAAGGAAGAACTGAAAG TCAACTGCTCTCCCTATATAGTAAGAAGCCTCTCTT spacer length: 

36 repeater length: 24
8612   1564010 GTTGAAATAAGGAAGAACTGAAAG AGAGAACGTGAGGATAAAGGAAGTCGATGTTG spacer length: 32 

repeater length: 24
8613   1564067 GTTGAAATAAGGAAGAACTGAAAG CACTTCTATAGAGCTGTAGCAGACAGCCTTTATA spacer length: 

34 repeater length: 24
8614   1564126 GTTGAAATAAGGAAGAACTGAAAG CTAGGCTTTTAGGGCATAAACGGCGTGCTAACTGC spacer length: 

35 repeater length: 24
8615   1564186 GTTGAAATAAGGAAGAACTGAAAG AAATCGGGAAAAAGCCCGGGTATTTTTGACGTGT spacer length: 

34 repeater length: 24
8616   1564245 GTTGAAATAAGGAAGAACTGAAAG TATATAACGATATAATAACGCTCTAAACTAAGG spacer length: 33 

repeater length: 24
8617   1564303 GTTGAAATAAGGAAGAACTGAAAG ATCACACGGAAAGAAAGTCGTAGTTACCACCTT spacer length: 33 

repeater length: 24
8618   1564361 GTTGAAATAAGGAAGAACTGAAAG GGAACTCCAGAAAAGAATGAGGATCAGACAGTC spacer length: 33 

repeater length: 24
8619   1564419 GTTGAAATAAGGAAGAACTGAAAG GCCCTGTGCTAATACAGGCGCTGCAAGAGTTTG spacer length: 33 

repeater length: 24
8620   1564477 GTTGAAATAAGGAAGAACTGAAAG CTATTTGCCAAGTGGATTAAAACGAGTTGGACT spacer length: 33 

repeater length: 24
8621   1564535 GTTGAAATAAGGAAGAACTGAAAG AAATATTATTTTAGAGGTGAGAAAAATAGACGA spacer length: 33 

repeater length: 24
8622   1564593 GTTGAAATAAGGAAGAACTGAAAG TCTTGAAGGGCGAGGTTTGTCGTTCGTTCAGTC spacer length: 33 

repeater length: 24
8623   1564651 GTTGAAATAAGGAAGAACTGAAAG ATTCCAGTCTATCAAGTAGGGGATCCCAAAGAC spacer length: 33 

repeater length: 24
8624   1564709 GTTGAAATAAGGAAGAACTGAAAG TGAGATATTGGTGTGGGATATGGGTTTAAAGCAA spacer length: 

34 repeater length: 24
8625   1564768 GTTGAAATAAGGAAGAACTGAAAG TTTGCCGTCTTTTTCTTTATAGTTGTACACCAG spacer length: 33 

repeater length: 24
8626   1564826 GTTGAAATAAGGAAGAACTGAAAG GCTACTGGACTTAAATACGTCGCTTCAATTAAA spacer length: 33 

repeater length: 24
8627   1564884 GTTGAAATAAGGAAGAACTGAAAG CTGTTGTAGTTTTCGTGTTAGTATTATCCTTAACT spacer length: 



35 repeater length: 24
8628   1564944 GTTGAAATAAGGAAGAACTGAAAG GTAGATTTGGACGTATTACTTAATATCGTGAAG spacer length: 33 

repeater length: 24
8629   1565002 GTTGAAATAAGGAAGAACTGAAAG AAGAAAGATTGCGTAATAATCTTACCGCAGTAT
8630   
8631   
8632   crispr 4
8633   354893 GTTGCATCCCAAAAGGGATTGAAA TTATAGCAATATTCCTCATTGTTTTAACACCTTCTTAGC spacer 

length: 39 repeater length: 24
8634   354957 GTTGCATCCCAAAAGGGATTGAAA TACTTCTATGAAACTATTGCTACCCCATAGGTCATACT spacer 

length: 38 repeater length: 24
8635   355020 GTTGCATCCCAAAAGGGATTGAAA TTTGCATAAACACCGCCTGCCAGTATGAGGTTATTAGCCA spacer 

length: 40 repeater length: 24
8636   355085 GTTGCATCCCAAAAGGGATTGAAA TCCTATAGTGAAATAGTAATTTGCTATTTTACTCAAT spacer length: 

37 repeater length: 24
8637   355147 GTTGCATCCCAAAAGGGATTGAAA TATATTGGAAGGGGCTTTGTCTTACCCAATCTTTAGA spacer length: 

37 repeater length: 24
8638   355209 GTTGCATCCCAAAAGGGATTGAAA TTTGTTCCGCAAGTACGTTTGTCTTGCCTTCTTATATTA spacer 

length: 39 repeater length: 24
8639   355273 GTTGCATCCCAAAAGGGATTGAAA TTAATTATTGAATTATCGCGGTCAAAATGAACGGTAATA spacer 

length: 39 repeater length: 24
8640   355337 GTTGCATCCCAAAAGGGATTGAAA TAGAACAATTTCTCATCCTATCGGTTCCCGTTAAAATTTA spacer 

length: 40 repeater length: 24
8641   355402 GTTGCATCCCAAAAGGGATTGAAA TGGTTTTTTCACTTCTTCAGGAGTAGATAAAAAAATCTC spacer 

length: 39 repeater length: 24
8642   355466 GTTGCATCCCAAAAGGGATTGAAA TTTGAATTTCTCACCAGCGTCCTTAAGATTCATCGCTCTCAT spacer 

length: 42 repeater length: 24
8643   355533 GTTGCATCCCAAAAGGGATTGAAA TAGACACTATATCCTTTTATTGAAAATATCGTCATTATG spacer 

length: 39 repeater length: 24
8644   355597 GTTGCATCCCAAAAGGGATTGAAA TCAAAGCACGCAAAGTCACTAATAGACATACCACTACCC spacer 

length: 39 repeater length: 24
8645   355661 GTTGCATCCCAAAAGGGATTGAAA TTCCCTAAGATTTTTAGCAATAAATTAAGGTATGTTG spacer length: 

37 repeater length: 24
8646   355723 GTTGCATCCCAAAAGGGATTGAAA TTCGGTAGCGTCTATAGCAAAGCACATTCCATCAGAA spacer length: 

37 repeater length: 24
8647   355785 GTTGCATCCCAAAAGGGATTGAAA TTAACGTATTGGTCAGGGCTAAGAACTTTCCTATATGC spacer 

length: 38 repeater length: 24
8648   355848 GTTGCATCCCAAAAGGGATTGAAA TAAGTTCGACCCGTACGCGGTATTCGGGAGGACATTTG spacer 

length: 38 repeater length: 24
8649   355911 GTTGCATCCCAAAAGGGATTGAAA TTTAACAGCATGCTTGTGATAGAATTGTTATGTTTTGC spacer 

length: 38 repeater length: 24
8650   355974 GTTGCATCCCAAAAGGGATTGAAA TAATAAAATCGGAATAGCAAAACCTATTGCACTCAATTC spacer 

length: 39 repeater length: 24
8651   356038 GTTGCATCCCAAAAGGGATTGAAA TGGTACTATCTCTACTTGGTCGCATACAGCGTTTATATC spacer 

length: 39 repeater length: 24
8652   356102 GTTGCATCCCAAAAGGGATTGAAA TTCTAATCTCTTCAAGAAGTTTCATCTTCACGCTTTCTG spacer 

length: 39 repeater length: 24
8653   356166 GTTGCATCCCAAAAGGGATTGAAA TATGAACTCCCAGACCTTGACCTTAACACGTGCGTAGT spacer 

length: 38 repeater length: 24
8654   356229 GTTGCATCCCAAAAGGGATTGAAA TAGACAAGAACAATGGCATTGCCAACTTCATATAGGTAAA spacer 

length: 40 repeater length: 24
8655   356294 GTTGCATCCCAAAAGGGATTGAAA TATGACGGTCTCAGATAACGGCTGTATCGTCACAACAGC spacer 

length: 39 repeater length: 24
8656   356358 GTTGCATCCCAAAAGGGATTGAAA TATCTTAGCTTCAGCGTTATTTACAACGATTTTTATTTT spacer 

length: 39 repeater length: 24
8657   356422 GTTGCATCCCAAAAGGGATTGAAA TTAGAAAGCTACGGGATCCCCATGGAGCTAAGAGGAAT spacer 

length: 38 repeater length: 24
8658   356485 GTTGCATCCCAAAAGGGATTGAAA 

GATAACTCTACAATATTCCATTACACATTGACTTATCATGTTGCATCCCAAAAAGGGATTGAAGTAAAAAAATGTAATATCTATTC
AGACCCATTGAAATAG spacer length: 102 repeater length: 24

8659   356612 GTTGCATCCCAAAAGGGATTGAAA GATATTGTTGAAAAATAACGGAAAACCTCTTCAGAATA spacer 
length: 38 repeater length: 24

8660   356675 GTTGCATCCCAAAAGGGATTGAAA GAAAAGGTGATGCGAATGGATCCCCTAAATAAATCTAAAT spacer 
length: 40 repeater length: 24

8661   356740 GTTGCATCCCAAAAGGGATTGAAA GATACGAACTGTTTACAAGGTTAATTAGAGAATACAACA spacer 
length: 39 repeater length: 24

8662   356804 GTTGCATCCCAAAAGGGATTGAAA GAGATAGGAAACCTTGGTCTTGCTCCATAAAGTTCTGTGTC spacer 
length: 41 repeater length: 24

8663   356870 GTTGCATCCCAAAAGGGATTGAAA GCTCTCTCAAGATCGGTATATATCTTTTTGACCAAGCAA spacer 
length: 39 repeater length: 24

8664   356934 GTTGCATCCCAAAAGGGATTGAAA GTTGATGTAATGAAGTCAACGACTTTTTTGGCAACTGAAAAT spacer 



length: 42 repeater length: 24
8665   357001 GTTGCATCCCAAAAGGGATTGAAA GAATACCAATGAGTGAGTGAAATAGAATATATCTCCTC spacer 

length: 38 repeater length: 24
8666   357064 GTTGCATCCCAAAAGGGATTGAAA GTGAAGGAATTACGTCGGTTTAAGCAAATATACGTGAT spacer 

length: 38 repeater length: 24
8667   357127 GTTGCATCCCAAAAGGGATTGAAA GTTATAACAACCAGTAAAGACATTCTCTATTATTTTTGAA spacer 

length: 40 repeater length: 24
8668   357192 GTTGCATCCCAAAAGGGATTGAAA GTAAACCTCGACCTCCTGGGTTTAACAGTGCTGTTCTCA spacer 

length: 39 repeater length: 24
8669   357256 GTTGCATCCCAAAAGGGATTGAAA GAGTTTCCTCATATACGTAATCATATTCCGCCTCTAAGTC spacer 

length: 40 repeater length: 24
8670   357321 GTTGCATCCCAAAAGGGATTGAAA GTTAATTATAACATCTTCATTCTCTTCCTCATCATACC spacer 

length: 38 repeater length: 24
8671   357384 GTTGCATCCCAAAAGGGATTGAAA GACTATTACTTTCGTTAAATTCTACTGCAGTAAGCTAT spacer 

length: 38 repeater length: 24
8672   357447 GTTGCATCCCAAAAGGGATTGAAA GGCTTTTTCGATTTGCTTTTTAATCAATTCAACAAAGG spacer 

length: 38 repeater length: 24
8673   357510 GTTGCATCCCAAAAGGGATTGAAA GTAGAAGCGTGAAGAAAATCGTTGTAATTGATGAGGC spacer length: 

37 repeater length: 24
8674   357572 GTTGCATCCCAAAAGGGATTGAAA GGGATTTAATTTATTTGGATATATGACTACTAATATAT spacer 

length: 38 repeater length: 24
8675   357635 GTTGCATCCCAAAAGGGATTGAAA GTGTGAGAAATTGAGTATAAGTTGTACAACGCGATTA spacer length: 

37 repeater length: 24
8676   357697 GTTGCATCCCAAAAGGGATTGAAA GGTGTAGTTCTCTGGGTCAGAGCAATATTCGCCAAATTT spacer 

length: 39 repeater length: 24
8677   357761 GTTGCATCCCAAAAGGGATTGAAA GTTTTCACTATAGAAAAGTACTGGATAGCCTTGAACTTCA spacer 

length: 40 repeater length: 24
8678   357826 GTTGCATCCCAAAAGGGATTGAAA GACTGTTGTTTAGCCTCTTCCTCCTTCTGAGCCCATTCCT spacer 

length: 40 repeater length: 24
8679   357891 GTTGCATCCCAAAAGGGATTGAAA GCTATACTTCCGTTTTCATCTTTAATCCTACTTCTAACC spacer 

length: 39 repeater length: 24
8680   357955 GTTGCATCCCAAAAGGGATTGAAA GATAACTTTACAAGTTCTTCTAAATTCTTTTGAGTCTG spacer 

length: 38 repeater length: 24
8681   358018 GTTGCATCCCAAAAGGGATTGAAA GTTTATAGCTATTCTGTTAACCTTTATGTTGGTGTTGCAC spacer 

length: 40 repeater length: 24
8682   358083 GTTGCATCCCAAAAGGGATTGAAA GACCTATTTGCGTTAATAGAAAGGAGAAATTCCCGAAT spacer 

length: 38 repeater length: 24
8683   358146 GTTGCATCCCAAAAGGGATTGAAA ATAGAAGAATGGGTAAAGAAAGATTGCGTAATAATCTT
8684   
8685   
8686   crispr 5
8687   371298 CTTTCAATCCCTTTTGGGATGCAAC TCACTTACTTCAATATTTTTTGAAAGTGAAGAAACGC spacer 

length: 37 repeater length: 25
8688   371361 CTTTCAATCCCTTTTGGGATGCAAC CTTTAAAATCGCATAGCGAATTATTCTCAAGTTTGAT spacer 

length: 37 repeater length: 25
8689   371424 CTTTCAATCCCTTTTGGGATGCAAC TGGAACATTTGTAAAAACAGGGCATTTTATGCCTTTAC spacer 

length: 38 repeater length: 25
8690   371488 CTTTCAATCCCTTTTGGGATGCAAC TGGAAAGGGAGGCGGCGCATATTTTTGGGCCTTCAATT spacer 

length: 38 repeater length: 25
8691   371552 CTTTCAATCCCTTTTGGGATGCAAC GAAAATACGAAATCATTTATGCTGAATTTCCGCTTAATA spacer 

length: 39 repeater length: 25
8692   371617 CTTTCAATCCCTTTTGGGATGCAAC GGTTCAAAACCAGCCTGGTATAATGAACCAAACCAGG spacer 

length: 37 repeater length: 25
8693   371680 CTTTCAATCCCTTTTGGGATGCAAC AATTGAAGTGAATGGTACAAGATATTGGATAAACACGC spacer 

length: 38 repeater length: 25
8694   371744 CTTTCAATCCCTTTTGGGATGCAAC GAATTATCCGAAAGATGTACAAGATGTTTTTAACATTAGATAAACACGC 

spacer length: 49 repeater length: 25
8695   371819 CTTTCAATCCCTTTTGGGATGCAAC TACTATTTGTGATGAACATGAGCTTTGTCTTTCAAAAT spacer 

length: 38 repeater length: 25
8696   371883 CTTTCAATCCCTTTTGGGATGCAAC TCCCACTTAGGTTCGTCCAGGTTCATGAACCTCGGTGA spacer 

length: 38 repeater length: 25
8697   371947 CTTTCAATCCCTTTTGGGATGCAAC GCTTCTTTCAAATACTCCAGAAGTTTAGGGGAGTTGTC spacer 

length: 38 repeater length: 25
8698   372011 CTTTCAATCCCTTTTGGGATGCAAC GTTTTATTAATCTCTGTCCTTATTTCTCTCTTTTCTCA
8699   
8700   
8701   crispr 6
8702   378643 TTTGTTGCATCCCAAAAGGGATTGAAAGA 

TTTTTATTGTGACATTAGATAGCGTAATACTGTAATGAGTTGCATCCCAAAAGGGATTGAAAGGCAGCTTTTGCAGCAGTAGCTTG
GGATAATCGCA spacer length: 97 repeater length: 29

8703   378770 TTTGTTGCATCCCAAAAGGGATTGAAAGA ATTCAATTTTACCTAACTCTCCTATTTTGACCTCTC spacer 



length: 36 repeater length: 29
8704   378836 TTTGTTGCATCCCAAAAGGGATTGAAAGA GGGGAGGAAGTCAGCTAAGGAGGAAGTAGAGGAGAT
8705   
8706   
8707   crispr 7
8708   1843074 CGTTAAGCTCATACTACCAAACGGAACAATAGAAGAATGG 

GTAAATAATGGTACAATAATACAAATTCCAAAAACAATATACATAAACTCTACAAGCAGATATTATTTAAATAATACAAATACCTC
GTTTATAATATGTAGACCAATGATAATAAAGCCTTGCTATAAATTACAATACC spacer length: 139 repeater 
length: 40

8709   1843254 CGTTAAGCTCATACTACCAAACGGAACAATAGAAGAATGG 
CTGGATTCGCACTCTGATTTAATATTACCAAAAATAATACAAATTAATGATACTAGATACATATTAAACGAGCAGAATAATATAAT
AGAAATACTAGGCTGTCGTATCTTGTGCCCCAAATATGATGTGTATTACC spacer length: 136 repeater 
length: 40

8710   1843431 CGTTAAGCTCATACTACCAAACGGAACAATAGAAGAATGG 
GTAATAATCTTACCGCAGTATATTTATATTTCAAGTTATGAGAGATATGTGTTAAATTCAACACAGTTCGTTATAGTTCACTCACC
ATTAGTTATCCAACCTGAGTACATTAAACAATATTTGATTAATATCAATG

8711   
8712   
8713   GCA_000214415.1_ASM21441v1_genomic.fna(findCrispr):
8714   START       REPEAT                           

SPACER                                             
8715   crispr 1
8716   1056817 AAAA TCAGACCCATAGGGGGATGGAAATTGTTATCACCTCCTTTTTGTTTTTTGAGTGGTTTGATAACAGT 

spacer length: 67 repeater length: 4
8717   1056889 AAAA TCAGACCCATAGGGGGATGGAAATTTTACATTTTAAGTTGCACTGTTTAAAATATATCACAGT spacer 

length: 63 repeater length: 4
8718   1056957 AAAA TCAGACCCATAGGGGGATGGAAATAACAACTTGCTGAGGAGTGTGGTGTTTCAACTGTTGCGT spacer 

length: 63 repeater length: 4
8719   1057025 AAAA TCAGACCCATAGGGGGATGGAAATTTTTGAAATCATCTATTATAGATGCATTAAGATCTTCAA
8720   
8721   
8722   crispr 2
8723   1002284 ACCCTTAGGGG GATGGAAACTTTGTCCAAAACAAAAAATACTACGACGAGGAAACTGTTAAAATCA spacer 

length: 55 repeater length: 11
8724   1002351 ACCCTTAGGGG GATGGAAACACATCTTCTACAATTTCTACAATATTCCTCTTTAATAGTTAAAATCA spacer 

length: 56 repeater length: 11
8725   1002419 ACCCTTAGGGG GATGGAAACATGTAAGGATTTTCTATAAAAATATCTGCTATTCTAATTGTTAAAATCA 

spacer length: 58 repeater length: 11
8726   1002489 ACCCTTAGGGG GATGGAAACTGTTGGTTCTTTTTGTTACTGAGTATGTCTTTTGTGGTATCGTTAAAATCA 

spacer length: 60 repeater length: 11
8727   1002561 ACCCTTAGGGG GATGGAAACTGTTGGTTCTTTTTGTTACTGAGTATGTCTTTTGTGGTATCGTTAAAATCA 

spacer length: 60 repeater length: 11
8728   1002633 ACCCTTAGGGG GATGGAAACATTCCTTTATCTTTTATTTTTTCTCTTGCCATTTTGAGTTAAAATCA spacer 

length: 56 repeater length: 11
8729   1002701 ACCCTTAGGGG GATGGAAACAAATTTATTGCGTTTATCCATGCCATCATTGTTATTTCTTTTGGGGTTAAAATCA 

spacer length: 64 repeater length: 11
8730   1002777 ACCCTTAGGGG GATGGAAACACAATTTTTCTACATCCTAAAATTTTGAAATCATTATATCCATAGTTAAAATCA 

spacer length: 63 repeater length: 11
8731   1002852 ACCCTTAGGGG GATGGAAACAGATTTTAAACAGTTTTTAACAAGCATTATCAATAACCATGAGGTTAAAATCA 

spacer length: 62 repeater length: 11
8732   1002926 ACCCTTAGGGG GATGGAAACATTATAGAGTAATGACTGATGAAAACTATCCTTTTAGTTAAAATCA spacer 

length: 55 repeater length: 11
8733   1002993 ACCCTTAGGGG CTTAGGGGGATGGAAATGCTGGTGGAGCTGTTAAGTAATTTACATAGATATTAAC
8734   
8735   
8736   crispr 3
8737   738969 ATCC ATTAAAACAAGGATGGAAACGCAATATCTCTAAACATGCTACATCACCATTTTCACGGTTTGAATTGCT 

spacer length: 69 repeater length: 4
8738   739043 ATCC ATTAAAACAAGGATGGAAACACTTCTTGCCTATCAAGCACTATCGAAGCACCTTCAGTTTGAATTGCT 

spacer length: 68 repeater length: 4
8739   739116 ATCC ATTAAAACAAGGATGGAAACTTGTAAAATTACTAAAACCGCTTATGAAAAAGTCTGGTTTGAATTGCT 

spacer length: 68 repeater length: 4
8740   739189 ATCC CAGACCCATAGGGGGATGGAAATTTTTGAAATCATCTATTATAGATGCATTAAGATCTTCAAAATAGT
8741   
8742   
8743   crispr 4
8744   220891 ATCCCCCTAT GGGTCTGATTTTAACTATTTAAAGGACTTGTGGAGTGAATTACCTATACAGTAATTTC spacer 

length: 58 repeater length: 10
8745   220960 ATCCCCCTAT GGGTCTGATTTTAACACTAACATAAAAAGAAGATAGAGAAGAGAAGATATAAGTTTC spacer 

length: 57 repeater length: 10
8746   221028 ATCCCCCTAT GGGTCTGATTTTAACACAGTCATAATCATAGCAAAACCCATTGCCAGCATGTAATGTTTC 



spacer length: 60 repeater length: 10
8747   221099 ATCCCCCTAT GGGTCTGATTTTAATTTTTTGAAAAAGAAGCCCAAATAAACGACCTAATGGAGTTTC spacer 

length: 57 repeater length: 10
8748   221167 ATCCCCCTAT GGGTCTGATTTTAATTAAATTTTATTAATTCATCAATATATTTATATGTAATGTTTC spacer 

length: 57 repeater length: 10
8749   221235 ATCCCCCTAT GGGTCTGATTTTAATCATATTTGGAGGCAGAGGATAACAATTATCAGAACATGTTTC spacer 

length: 57 repeater length: 10
8750   221303 ATCCCCCTAT GGGTCTGATTTTAATTATATTAGTGAGATAGCACAAGCAACGGAGAGTATAGTTTC spacer 

length: 56 repeater length: 10
8751   221370 ATCCCCCTAT GGGTCTGATTTTAATCGAGGTTGGTGTTTCGTGGCACAAAATTAGAAAACTTAGTTTC spacer 

length: 58 repeater length: 10
8752   221439 ATCCCCCTAT GGGTCTGATTTTAATTAGAAGTGGATTTAGTGTTGAGAGAGGTTAAAGCAGTTGTTTC spacer 

length: 58 repeater length: 10
8753   221508 ATCCCCCTAT CTTAGGGGGATGGAAATGCTGGTGGAGCTGTTAAGTAATTTACATAGATATTAACAGT
8754   
8755   
8756   crispr 5
8757   7999 TCCTTGTTT TAATGGATGAGTAATTCAAACACGGAGACAGTGCAAAAAGAGTAATTTTAAGGACAGTGTTTCC 

spacer length: 64 repeater length: 9
8758   8073 TCCTTGTTT TAATGGATGAGTAATTCAAACATCTATTGTTTTATACTTATGTTCATGGTCTTTAACCTGTTTCC 

spacer length: 65 repeater length: 9
8759   8148 TCCTTGTTT TAATGGATGAGTAATTCAAACAAGAGATATTCAAAGGAACAAGATGGGAAGATTTCAGGTTTCC 

spacer length: 64 repeater length: 9
8760   8222 TCCTTGTTT TAATGGATGAGTAATTCAAACTATTAGAATATCTTCAAGGTATATAATGATAGAAAATTGTTTCC 

spacer length: 65 repeater length: 9
8761   8297 TCCTTGTTT TAATGGATGAGCAATTCAAACAAGAACTACTAAAACAAAGACTGTTATTAGAAGTTAGTTTCC 

spacer length: 63 repeater length: 9
8762   8370 TCCTTGTTT TAATGGATGAGGTATTCAAACTAAACTTGTTGAAATGACAACAAATACTACAATTGCGTTTCC 

spacer length: 63 repeater length: 9
8763   8443 TCCTTGTTT TAATGGATGAGGTATTCAAACACGATGGGATATTTTCATCAGAGCCGCTTTATTTAGGGTTTCC 

spacer length: 64 repeater length: 9
8764   8517 TCCTTGTTT TAATGGATGAGGTATTCAAACGTGGTTAGAGGAAAAATTAAATCCATTCTATGCAAGTTTCC spacer 

length: 62 repeater length: 9
8765   8589 TCCTTGTTT TCCATTAAAACAAGGATGGAAACCGGTTGGCATGATGTTGAGTATTTAGTGGCAACGTTTGA
8766   
8767   
8768   crispr 6
8769   126698 CAGCCTTAAATTCCCAAATCT 

TATTACCAGTTCTTAAATCCAAGGCGTAGGTGTATCCTCCCAAACATCCCAATACAACAATATCGTCTTTTATGGATATTCCCCTT
ACATCCTCA spacer length: 95 repeater length: 21

8770   126815 CAGCCTTAAATTCCCAAATCT 
TCTTACCAGTTTTTAAATTCAAAGCGTAGATATTTTTTATCTCCTTCTTCAAAAGCTCACCACATCCCAATACAACAATATCGTCT
TTTATGGATATTTCCTCTACACTCTCA spacer length: 113 repeater length: 21

8771   126950 CAGCCTTAAATTCCCAAATCT 
GAAATTTTTGAAATCATCTATTATAGATGCATTAAGATCTTCAAAATAGTTAAAATCAGACCCATAGGGGGATGGAAATAATAAGG
CAAGTCTTGAATTAAACTCTCAATTAG

8772   
8773   
8774   crispr 7
8775   1491739 GTTTCCATCCCCCTAAGGGTCTGATTTTAAC AGGATGATGTTAAGAAAATCGTAGAGTTTCTTTCTTCATA 

spacer length: 40 repeater length: 31
8776   1491811 GTTTCCATCCCCCTAAGGGTCTGATTTTAAC TCAAGTTCAGCAATGCACTTAAGAAGTAAAATATC spacer 

length: 35 repeater length: 31
8777   1491878 GTTTCCATCCCCCTAAGGGTCTGATTTTAAC TGTGAATGCGATGATGGATTAACAGTTAAAGCAT spacer 

length: 34 repeater length: 31
8778   1491944 GTTTCCATCCCCCTAAGGGTCTGATTTTAAC TACATGAATGATGCTAAAAGGGTTGTTATAGTTGTTGAGAAG 

spacer length: 42 repeater length: 31
8779   1492018 GTTTCCATCCCCCTAAGGGTCTGATTTTAAC GACAATGAAGAGCCAAACCCACTAAACAATAAACTT spacer 

length: 36 repeater length: 31
8780   1492086 GTTTCCATCCCCCTAAGGGTCTGATTTTAAC ACTTTCCAAACGCATAAGTCCAAATACTGCTAAAAA spacer 

length: 36 repeater length: 31
8781   1492154 GTTTCCATCCCCCTAAGGGTCTGATTTTAAC GTAACTTTGCAAGTAACTCAAGAATTTCCAGTAACT spacer 

length: 36 repeater length: 31
8782   1492222 GTTTCCATCCCCCTAAGGGTCTGATTTTAAC CTCATTTATTATGTGCCACACTTAAAAAAAGATTA spacer 

length: 35 repeater length: 31
8783   1492289 GTTTCCATCCCCCTAAGGGTCTGATTTTAAC AATTTGAAAATAAGCAGTTAAACAAATCTCTCAAT spacer 

length: 35 repeater length: 31
8784   1492356 GTTTCCATCCCCCTAAGGGTCTGATTTTAAC ATAACTCCTCCTAATCCGCTGTCTAACATATTCGTTAAAA 

spacer length: 40 repeater length: 31
8785   1492428 GTTTCCATCCCCCTAAGGGTCTGATTTTAAC AATTTGTTACAACCAAACAACTTGCAGAAGAGT spacer 

length: 33 repeater length: 31



8786   1492493 GTTTCCATCCCCCTAAGGGTCTGATTTTAAC TATAGCCAGAAAATACCCATATTTCAAAACTCTAC spacer 
length: 35 repeater length: 31

8787   1492560 GTTTCCATCCCCCTAAGGGTCTGATTTTAAC GTATTATTTGATGATTCCGATGAGTATGCTAAAAAAG spacer 
length: 37 repeater length: 31

8788   1492629 GTTTCCATCCCCCTAAGGGTCTGATTTTAAC TCGTACAGATTACCGTCTGAAATTTTGAAATTCTCA spacer 
length: 36 repeater length: 31

8789   1492697 GTTTCCATCCCCCTAAGGGTCTGATTTTAAC TGGAGCTGTTAAGTAATTTACATAGATATTAACAGT
8790   
8791   
8792   crispr 8
8793   221093 GTTTCCATCCCCCTATGGGTCTGATTTTAAT TTTTTGAAAAAGAAGCCCAAATAAACGACCTAATGG spacer 

length: 36 repeater length: 31
8794   221161 GTTTCCATCCCCCTATGGGTCTGATTTTAAT TAAATTTTATTAATTCATCAATATATTTATATGTAA spacer 

length: 36 repeater length: 31
8795   221229 GTTTCCATCCCCCTATGGGTCTGATTTTAAT CATATTTGGAGGCAGAGGATAACAATTATCAGAACA spacer 

length: 36 repeater length: 31
8796   221297 GTTTCCATCCCCCTATGGGTCTGATTTTAAT TATATTAGTGAGATAGCACAAGCAACGGAGAGTAT spacer 

length: 35 repeater length: 31
8797   221364 GTTTCCATCCCCCTATGGGTCTGATTTTAAT CGAGGTTGGTGTTTCGTGGCACAAAATTAGAAAACTT spacer 

length: 37 repeater length: 31
8798   221433 GTTTCCATCCCCCTATGGGTCTGATTTTAAT TAGAAGTGGATTTAGTGTTGAGAGAGGTTAAAGCAGT spacer 

length: 37 repeater length: 31
8799   221502 GTTTCCATCCCCCTATGGGTCTGATTTTAAT TTCGTTGTTGAAAATATTCCTTAGACCATGTATC spacer 

length: 34 repeater length: 31
8800   221568 GTTTCCATCCCCCTATGGGTCTGATTTTAAT AAGAAAGTTATGGATTATTTAGATTGTTTCCATC
8801   
8802   
8803   crispr 9
8804   1515631 ATTTCCATCCCCCTAAGGGTCTGATTTTAACA AAAGGTATCATGTATTCTCTAATTATTTTGATTATTCGCAAT 

spacer length: 42 repeater length: 32
8805   1515706 ATTTCCATCCCCCTAAGGGTCTGATTTTAACA CGAATGATAAGAGCCTTAAGGTTCGCATGCAAAT spacer 

length: 34 repeater length: 32
8806   1515773 ATTTCCATCCCCCTAAGGGTCTGATTTTAACA TCCTTATTTTATACCTAAACTCCTATATAAATCT
8807   
8808   
8809   crispr 10
8810   592635 AGTTAAAATCAGACCCTTAGGGGGATGGAAATG GAACACCATTCAATATTATGAATCTAAATCTTG spacer 

length: 33 repeater length: 33
8811   592702 AGTTAAAATCAGACCCTTAGGGGGATGGAAATG AGAAACTTTGAGTTACAAGTATTGCAAACCAT spacer 

length: 32 repeater length: 33
8812   592768 AGTTAAAATCAGACCCTTAGGGGGATGGAAATG 

AGAGGGACGACATTAGTTCATTGGATTGTAGAAGTCAATTGCTTTGGCTTTTGATTGA spacer length: 58 
repeater length: 33

8813   592860 AGTTAAAATCAGACCCTTAGGGGGATGGAAATG 
TCAAGGTATATAATGATAGAAAATTGTTTCCATCCTTGTTTTAATGGATGAGCAATTC

8814   
8815   
8816   crispr 11
8817   1182094 GTTTGAATACTCAGTCCATTAAAACAAGGATGGAAAC 

ACTAAGCAAAATAAAGAGTTTATGAAGTTACTACAAGAA spacer length: 39 repeater length: 37
8818   1182171 GTTTGAATACTCAGTCCATTAAAACAAGGATGGAAAC 

ATTACAATAACATCTTCATCATCAACTAAAACATACCTTCTA spacer length: 42 repeater length: 37
8819   1182251 GTTTGAATACTCAGTCCATTAAAACAAGGATGGAAAC 

ATAGATGCATTAAGATCTTCAAAATAGTTAAAATCAGACCCA
8820   
8821   
8822   crispr 12
8823   717719 TGTTTCCATCCTTGTTTTAATGGATGAGATATTCAAAC 

ATATATCGCTGTGTGGTATTCTTATGTATGCGTTCGTTCC spacer length: 40 repeater length: 38
8824   717798 TGTTTCCATCCTTGTTTTAATGGATGAGATATTCAAAC 

ATATATCGCTGTGTGGTATTCTTATGTATGCGTTCGTTCC spacer length: 40 repeater length: 38
8825   717877 TGTTTCCATCCTTGTTTTAATGGATGAGATATTCAAAC ATACTATCCACCTATTCGTTTTTTCATATGAAAT 

spacer length: 34 repeater length: 38
8826   717950 TGTTTCCATCCTTGTTTTAATGGATGAGATATTCAAAC ATGAAAACTATCCTTTTAGTTAAAATCAGACCCT
8827   
8828   
8829   GCA_000214725.1_ASM21472v1_genomic.fna(findCrispr):
8830   START       REPEAT                           

SPACER                                             
8831   crispr 1
8832   1514289 AATGTACTGTTCCCCACAGT CGAACTACCCCCACAATTGTAGATTGCTCCACCATTATGTGCGGTGTTGCCTGT 



spacer length: 54 repeater length: 20
8833   1514364 AATGTACTGTTCCCCACAGT 

TAAAGTTCCAAAAAAGTTGCGGATGGCCCCACCACTCACATTAGATCCATCAATTGAATTGTTTGT spacer length: 66 
repeater length: 20

8834   1514451 AATGTACTGTTCCCCACAGT 
ATAAGAGGTAAACAAAAATAAATCAAAAATCCGCCTAAAATTCAATAATTAATTTTTTTAATGTAC

8835   
8836   
8837   crispr 2
8838   1531249 TATTTCAA TCCTAAAATAGTCTGATTCTAACAACACCTGCATACAGCAATATCAATTTAATTTTAT spacer 

length: 58 repeater length: 8
8839   1531316 TATTTCAA 

TCCTAAAATAGTCTGATTCTAACCTTTTAGGAACTGGAGATGGGTTCATAGAAGTAGCCAATTTCAATCCTAAAATAGTCTGATTC
TAACTTACCACCCTTAACGGATGGCGTGATTGATGGTGC spacer length: 125 repeater length: 8

8840   1531450 TATTTCAA TCCTAAAATAGTCTGATTCTAACGCATTTGTGGACATCCAGATATTACGGTGTGGATG spacer 
length: 58 repeater length: 8

8841   1531517 TATTTCAA TCCTAAAATAGTCTGATTCTAACAGGTTTCAAACCTCTTTCTTCATATTCAAGAGCC spacer 
length: 57 repeater length: 8

8842   1531583 TATTTCAA TCCTAAAATAGTCTGATTCTAACAGTTCATAATTTACATCTGTACCAAATTTACTTTC spacer 
length: 58 repeater length: 8

8843   1531650 TATTTCAA TCCTAAAATAGTCTGATTCTAACTCATGATCATGGTGTGTTACCTGATAGTGTTGCA spacer 
length: 57 repeater length: 8

8844   1531716 TATTTCAA 
TCCTAAAATAGTCTGATTCTAACTAACTCTTTATGGTTATCCATGTTTAACTTATACCAATTTCAATCCTAAAATAGTCTGATTCT
AACTCCTTTTCTTCCATACACATCTATATCTCCAATC spacer length: 123 repeater length: 8

8845   1531848 TATTTCAA 
TACAAGAACAAATAAGAGGTAAACAAAAATAAATCAAAAATCCGCCTAAAATTCAATAATTAATTTTTTTAATGTACTTTTTAACG
TGATTTTCCGAATTATACCTATCAGATCTCTATCCAC

8846   
8847   
8848   crispr 3
8849   1429353 ACTGTGGAGAACAGTACATTCACA 

AACAACATCGCAAACGTTGATGGTGGAGCCATCTACAATAATGGTGGTAGTTT spacer length: 53 repeater 
length: 24

8850   1429431 ACTGTGGAGAACAGTACATTCACA GGCAACGCAGCAAACAATGGTGGAGCCATCTCCAAAAATGATGGGGATAT 
spacer length: 50 repeater length: 24

8851   1429506 ACTGTGGAGAACAGTACATTCACA GGTAAACAAAAATAAATCAAAAATCCGCCTAAAATTCAATAATTAATTTT
8852   
8853   
8854   crispr 4
8855   1053608 GTGTTGACGCAGTTGTTGTTGTGG CTGGTGTGGATGTTGCTGTTGTTGTGGCT spacer length: 29 

repeater length: 24
8856   1053662 GTGTTGACGCAGTTGTTGTTGTGG CTGGTGTGGATGTTGCTGTTGTTGTGGCT spacer length: 29 

repeater length: 24
8857   1053716 GTGTTGACGCAGTTGTTGTTGTGG ATGTTGCTGTTGTTGTGGCT spacer length: 20 repeater 

length: 24
8858   1053761 GTGTTGACGCAGTTGTTGTTGTGG AACAAAAATAAATCAAAAAT
8859   
8860   
8861   crispr 5
8862   303345 GTGGTAATGGAATTTCAGTAAATGG 

AAATAATGTAACCATTTCAGGGAATACTGTGACCGATAATGGCAGTAATGAGAATTTCAGCTACAATGGGGATAATATAACT 
spacer length: 82 repeater length: 25

8863   303453 GTGGTAATGGAATTTCAGTAAATGG 
AGATAATGCAACTATTTCAGGGAATACTGTGACAGATAATGGTGCTAATACAATTATTCATGGATGGTACACGAATTATAAC 
spacer length: 82 repeater length: 25

8864   303561 GTGGTAATGGAATTTCAGTAAATGG 
GCATTGCAGATGAAACCCAACATCAGCGAATTTCAATCCTAAAATAGTCTGATTCTAACCAGGTGTTGTCTCATATATGATC

8865   
8866   
8867   crispr 6
8868   787690 GCTTTAGAGTTGGATCCCAACTATTTT 

AATGTATGGTACAATAAAGGATACACATTTGTAAAGCTTGAAAAATATCGAGAAGCATTGGAATGTTATGATAA spacer 
length: 74 repeater length: 27

8869   787792 GCTTTAGAGTTGGATCCCAACTATTTT 
GGTGTTTGGTTTAATAAGGGATATGCATTAACGGAGCTTGGAGAGTATTTGGAAGCATTGGAATGTTATGATGA spacer 
length: 74 repeater length: 27

8870   787894 GCTTTAGAGTTGGATCCCAACTATTTT 
AACAAAAATAAATCAAAAATCCGCCTAAAATTCAATAATTAATTTTTTTAATGTACTTTTTAACGTGATTTTCC

8871   
8872   



8873   crispr 7
8874   1054920 TGTGGTTGCAGCCGCAGTTCCAGTTCCA 

CCATGGGTCTATTCTGCAACATCTTGAGTTTTTGAAGTCGTCTCGGTCTCTGCAGTTTACTCTAAATCTATCAGGATCTCTGAAGT
TCATTCTGAAGTTGTCCCGGTGTCTGTTCATGAAC spacer length: 121 repeater length: 28

8875   1055070 TGTGGTTGCAGCCGCAGTTCCAGTTCCA 
CCATGGGTCGTTCCACACTCTGAAGTTGTTCCTATGATGTCTTTTCATGAAT spacer length: 52 repeater 
length: 28

8876   1055151 TGTGGTTGCAGCCGCAGTTCCAGTTCCA 
CATCTTCGTTTGCGAATATGAAGTTGTCTTCGATGTTGGTGAAGGCAGAGTC

8877   
8878   
8879   crispr 8
8880   751273 AGATTGCTCCACCATAGTTTGCGGTGTTG 

CCTGTGAGTGTGCTGTTGGTCACTGTTAAACTTCCATAAACATTGAGAATTGCTCCACCATAGTTTGCGGTGTTGTTGTTGAGAGT
GCTGTTGGTTACTGTTAAAAGTCCCTTCTCATTC spacer length: 120 repeater length: 29

8881   751423 AGATTGCTCCACCATAGTTTGCGGTGTTG 
CCTGTGAATGTGCTGTTGGTTACGTTTAAAGTTCCACTAAAGCTGCTGATGGCTCCACCATAAGTTGTTGCGGTGTTGTTGTTGAG
TGTGCTGTTGGTTACTGTTAAAAGTTCCTCGTTG spacer length: 120 repeater length: 29

8882   751573 AGATTGCTCCACCATAGTTTGCGGTGTTG 
AATAAATCAAAAATCCGCCTAAAATTCAATAATTAATTTTTTTAATGTACTTTTTAACGTGATTTTCCGAATTATACCTATCAGAT
CTCTATCCACCTATCTGTACTTACATTATTAGTA

8883   
8884   
8885   crispr 9
8886   2191055 GAAAAAGAAATACAAGAACAAATAAGAGG 

AATGTTAAACAGGGGCGAACTCGAAAAAGAAATACAGGACCAAATAAGGAAAGTGATAAATGGAGGCAAACT spacer 
length: 72 repeater length: 29

8887   2191157 GAAAAAGAAATACAAGAACAAATAAGAGG 
AATATTAATCAGGGGCGAACTCGAAAAAGAAATACAAACCCAAATAAGAGGAATGCTAAACAGAGGCGAACT spacer 
length: 72 repeater length: 29

8888   2191259 GAAAAAGAAATACAAGAACAAATAAGAGG 
GTTGGATCCGTATAGGCTTATTCCGTTATCTTCGTTTGCGAATATGAAGTTGTCTGCAATTAGGTTGAAGTT

8889   
8890   
8891   crispr 10
8892   1533040 ATTTCAATCCTAAAATAGTCTGATTCTAACGA TGGATGTTTTAGGGCAGATCAATTAATTAGATT spacer 

length: 33 repeater length: 32
8893   1533106 ATTTCAATCCTAAAATAGTCTGATTCTAACGA CTTCTACAACACTTATACGGTTGAAAGCTCCAG spacer 

length: 33 repeater length: 32
8894   1533172 ATTTCAATCCTAAAATAGTCTGATTCTAACGA ATCAAAATATGAAACGGGCTCATTTATGACCAA spacer 

length: 33 repeater length: 32
8895   1533238 ATTTCAATCCTAAAATAGTCTGATTCTAACGA TATTTCTGGAAATGCTGTGACTGGTAATGGTGT
8896   
8897   
8898   crispr 11
8899   1057034 TTTGCGAATATGTTGTTAAGTAGAATTGCGTTG TCGTCAGATCCGTATAGGCTTATTCCGTTATCTTC spacer 

length: 35 repeater length: 33
8900   1057103 TTTGCGAATATGTTGTTAAGTAGAATTGCGTTG AAGTTGGATCCGTATAGGCTTATTCCGTTATCTTC spacer 

length: 35 repeater length: 33
8901   1057172 TTTGCGAATATGTTGTTAAGTAGAATTGCGTTG TTGGCGATGGCTCCACCACCATATTGATTTGCGGT
8902   
8903   
8904   crispr 12
8905   1057624 AGAGTCTTCGACGTTTATTCCGTTATCTTCGTTTGCGAAT ATGAAGTTGTCTTCGATGTTGGTGAAGA spacer 

length: 28 repeater length: 40
8906   1057693 AGAGTCTTCGACGTTTATTCCGTTATCTTCGTTTGCGAAT 

ATGAAGTTGTCTTCGATGTTGGTGAAAGCTGAGTCTTCGACGTTTATTCCGTTGTCACCGTTTCCGATTACGTTGTTGTCTTCGAT
GTTGGTGAAGA spacer length: 97 repeater length: 40

8907   1057831 AGAGTCTTCGACGTTTATTCCGTTATCTTCGTTTGCGAAT 
AGAGAGTCTTCGACGTTTATTCCGTTATCTTCGTTTGCGATTACGGTGTTGTCTTCGATGTTGGTGAAAGCTGAGTCTTCGACGTT
TATTCCATTGC

8908   
8909   
8910   crispr 13
8911   1057911 CGTTTATTCCGTTGTCACCGTTTCCGATTACGGTGTTGTC TTCTATTTCGGTGAAGGCTGAGTCTTCC spacer 

length: 28 repeater length: 40
8912   1057980 CGTTTATTCCGTTGTCACCGTTTCCGATTACGGTGTTGTC 

TTCTATTTCGGTGAAGGCTGAGTCTTCGACGTTTATTCCGTTATCTTCGTTTGCGAATATGAAGTTGTCTTCGATGTTGGTGAAAG
CTGAGTCTTCG spacer length: 97 repeater length: 40

8913   1058118 CGTTTATTCCGTTGTCACCGTTTCCGATTACGGTGTTGTC 
ACCACTTGAGGCAGTTGCAGTTGTATTGTCTGCTGCTGCTACTGCTCCACAGATTACTAATGCAAATACGAACGTTAATGCTAACA



TTGCAGTTCGC
8914   
8915   
8916   crispr 14
8917   1057300 GTCATCTTCGTTTGCGAATATGAAGTTGTCTTCGATGTTG GTGAAGGCAGAGTCTTCTAAACTTATTC spacer 

length: 28 repeater length: 40
8918   1057369 GTCATCTTCGTTTGCGAATATGAAGTTGTCTTCGATGTTG GTGAAGAGAGAGTCTTCTAAACTTATTC spacer 

length: 28 repeater length: 40
8919   1057438 GTCATCTTCGTTTGCGAATATGAAGTTGTCTTCGATGTTG CACTTATTCCATTATCGCCGTTTGCGAA
8920   
8921   
8922   GCA_000215995.1_ASM21599v1_genomic.fna(findCrispr):
8923   START       REPEAT                           

SPACER                                             
8924   crispr 1
8925   556592 AAGACTCAAAGAGAA TTGAAAGTCCGGGCTAACCTCGTAAGTCTGGACGTTCGTCTCGGGGGTTCCAA spacer 

length: 53 repeater length: 15
8926   556661 AAGACTCAAAGAGAA TTGAAAGTCCCCTGCTCCGGCTTCTTCATCGTGAAGAAGAACATCGTTCCAA spacer 

length: 52 repeater length: 15
8927   556729 AAGACTCAAAGAGAA TTGAAAGCCCCGGCTCGGAGCTCAAATCAGGAAAAGGTTCAAATGTTCCAA spacer 

length: 51 repeater length: 15
8928   556796 AAGACTCAAAGAGAA TTGAAAGTTCTAATAATCACGAGTACGACGTCTTCGTCGTCATGTTCCAA spacer 

length: 50 repeater length: 15
8929   556862 AAGACTCAAAGAGAA TTGAAAGTCGTTTTCTTCATTATTATCTATGTCATTACACCTATGTTCCAA spacer 

length: 51 repeater length: 15
8930   556929 AAGACTCAAAGAGAA TTGAAAGCGGGGCGCGAGCCGGCGGGAAATCCGCCCCCGCGGGGGTTCCAA spacer 

length: 51 repeater length: 15
8931   556996 AAGACTCAAAGAGAA TTGAAAGCTGGATCTCTCTGAATTCTTCTGGATCACTAGTAACCTGTTCCAA spacer 

length: 52 repeater length: 15
8932   557064 AAGACTCAAAGAGAA TTGAAAGTACTGAGAAGCATTACTATCGTGAACTCTGGGCTGTGTTCCAA spacer 

length: 50 repeater length: 15
8933   557130 AAGACTCAAAGAGAA TTGAAAGTCGGGCTTCCGCCCCAGACTGGCCTGTGGACGTAAATCACGACCTCGTTCCAA 

spacer length: 60 repeater length: 15
8934   557206 AAGACTCAAAGAGAA TTGAAAGGCAGTAGTTTGTGCTGCTCGTTCATAACTACATATAGTGTTCCAA spacer 

length: 52 repeater length: 15
8935   557274 AAGACTCAAAGAGAA TTGAAAGGTTGGGGCGGAGATAATAGACTTCGAGGGCGCCGCGAGCGTTCCAA spacer 

length: 53 repeater length: 15
8936   557343 AAGACTCAAAGAGAA TTGAAAGTCATTCGCAGTGTATAAAAACACGTGGTTGGCGGTGTTCCAA spacer 

length: 49 repeater length: 15
8937   557408 AAGACTCAAAGAGAA TTGAAAGAAGAAGAAGGGTGTCGAGGATGTCGTTTTCGACGTGTATCTCGGTTCCAA 

spacer length: 57 repeater length: 15
8938   557481 AAGACTCAAAGAGAA TTGAAAGCTTTGAAATTCTCGTAGAGGCCATTGGGGTCCCGGGGTGTTCCAA spacer 

length: 52 repeater length: 15
8939   557549 AAGACTCAAAGAGAA AAAGTTACCACTCCCCCTAACACTACTTCAATCTCAAAGTTCTTTGTTTCCG
8940   
8941   
8942   crispr 2
8943   32429 CGTAGAACGTAATCGTGTGGAA AGAATTTGTCAATACTCCATGTCATAGCCCTCACCACCGTGTTT spacer 

length: 44 repeater length: 22
8944   32496 CGTAGAACGTAATCGTGTGGAA AGTGTAACTATTGAAGAATTCAACGAAGCTATTAATGAAGTTT spacer 

length: 43 repeater length: 22
8945   32562 CGTAGAACGTAATCGTGTGGAA AGTTCTCTTCGCCTCTTCCCACAACCCCCATCCCATTAATGTTT spacer 

length: 44 repeater length: 22
8946   32629 CGTAGAACGTAATCGTGTGGAA AGGTGGATATGTGGGAGGAGGATGGTGCCCTTATCGTGTTT spacer 

length: 41 repeater length: 22
8947   32693 CGTAGAACGTAATCGTGTGGAA AGAGATTGCACCAACAGGTTATCGCATTACTACAGGTGGTTT spacer 

length: 42 repeater length: 22
8948   32758 CGTAGAACGTAATCGTGTGGAA AGTTCATGGTCATCACCCTAATAAATAACAGCGTAACCCTCCCGTTT spacer 

length: 47 repeater length: 22
8949   32828 CGTAGAACGTAATCGTGTGGAA AGGCTGACTTTCTTGTTGTAGCAGTTGCTGAAGAGGTCGCGTTT spacer 

length: 44 repeater length: 22
8950   32895 CGTAGAACGTAATCGTGTGGAA AGTGTACGGTGTCAGCATGGTCTTCGTCATGGTCTTCTTCGGTGTGTTT 

spacer length: 49 repeater length: 22
8951   32967 CGTAGAACGTAATCGTGTGGAA AGCCACTCCCACCACCCCCACGCATAATAAAAGAACAGGAATGTTT spacer 

length: 46 repeater length: 22
8952   33036 CGTAGAACGTAATCGTGTGGAA 

AGCTGCTGATGGAAAAACATTCTACATCTGGCCTGAGGGTTTCCGTAGAACGTAACCGTGTGGAAAGCTCTTCAACAAGCGAATAC
ACTTCAAGGACAAGATCGTCATGTTT spacer length: 112 repeater length: 22

8953   33171 CGTAGAACGTAATCGTGTGGAA AGCGACATTCCCCAGCCCTTCGAGGATATCGTCGATTGATGTTT spacer 
length: 44 repeater length: 22

8954   33238 CGTAGAACGTAATCGTGTGGAA AGGGGCGCGTGCTCGTGCCCTCGCCTGCCAGCCGGCAACTGGGTTT spacer 



length: 46 repeater length: 22
8955   33307 CGTAGAACGTAATCGTGTGGAA AGTCCACGCGGCCGCTAGCTTCTTCCTCTCCTCCATCCTCGTTT spacer 

length: 44 repeater length: 22
8956   33374 CGTAGAACGTAATCGTGTGGAA AGTCTCAAGCACATCTGCTTCTAGCAAATAGTCTGGAAAGTGTTT spacer 

length: 45 repeater length: 22
8957   33442 CGTAGAACGTAATCGTGTGGAA AGCTTCATAAAGCAGTACTGGAGCCCAGGGGCATTCTCGTTT spacer 

length: 42 repeater length: 22
8958   33507 CGTAGAACGTAATCGTGTGGAA AGGTGTTTTTATCCATAAATCTGTCCCAAGGTCTACGTCAGTTT spacer 

length: 44 repeater length: 22
8959   33574 CGTAGAACGTAATCGTGTGGAA AGTGGAGCTCCGGAGGGAGGGGTTCCGTGTGGAGCCCCTCCCGGTTT spacer 

length: 47 repeater length: 22
8960   33644 CGTAGAACGTAATCGTGTGGAA AGTAACCTGGGCAAGCTTTGTGCTGTCGTTCATACACACCGTTT spacer 

length: 44 repeater length: 22
8961   33711 CGTAGAACGTAATCGTGTGGAA AGAGTTCCTCCCGACCTTGCAGAGGGAAAAGGGATTCTATGTTT spacer 

length: 44 repeater length: 22
8962   33778 CGTAGAACGTAATCGTGTGGAA AGCCTCCCGGTGAGTTCTACACTGTACCTTAGGGAGATGATTTCGTTT spacer 

length: 48 repeater length: 22
8963   33849 CGTAGAACGTAATCGTGTGGAA AGATTTCAACGCCCGCATTTGTACCTGGCGAACCTTGACGTTT spacer 

length: 43 repeater length: 22
8964   33915 CGTAGAACGTAATCGTGTGGAA ACGTACTCTACAAAGATCTCAAATAACTCCTCCTCGTTCCAAT
8965   
8966   
8967   crispr 3
8968   1272599 GTTTCCGTAGAACGGAATCGTGTGGAAAG AAAGTAGGTATTTTGGATGAAGGGAGGTGATTGCTGTGAAG 

spacer length: 41 repeater length: 29
8969   1272670 GTTTCCGTAGAACGGAATCGTGTGGAAAG TATCACTTTTTCAATGACTTTTCTCCCCCTATCATCC spacer 

length: 37 repeater length: 29
8970   1272737 GTTTCCGTAGAACGGAATCGTGTGGAAAG TCGTCGATCAACGTGAACGTCACAAACACAAGCTTGGACG 

spacer length: 40 repeater length: 29
8971   1272807 GTTTCCGTAGAACGGAATCGTGTGGAAAG TTACCACTCCCCCTAACACTACTTCAATCTCAAAGTTCTT 

spacer length: 40 repeater length: 29
8972   1272877 GTTTCCGTAGAACGGAATCGTGTGGAAAG AAATTCTTCCTGAATTCTCTATACGAACTAAATACAAC spacer 

length: 38 repeater length: 29
8973   1272945 GTTTCCGTAGAACGGAATCGTGTGGAAAG CAAGGGGCGTGGAGGCGCTGTATCGAAAATTGCGCCC spacer 

length: 37 repeater length: 29
8974   1273012 GTTTCCGTAGAACGGAATCGTGTGGAAAG 

GTCTACATCGAGGCTCTACCAGAGCGGATTGCAGCCCCCCACACGGTCT spacer length: 49 repeater length: 
29

8975   1273091 GTTTCCGTAGAACGGAATCGTGTGGAAAG ACATGCTCACGATGAAAATCGACAGTGTTATGACC spacer 
length: 35 repeater length: 29

8976   1273156 GTTTCCGTAGAACGGAATCGTGTGGAAAG GGTTTTCTCATCCCACTGCGCGTGGATTAGAGCAGA spacer 
length: 36 repeater length: 29

8977   1273222 GTTTCCGTAGAACGGAATCGTGTGGAAAG CTAAAGCACTGCGTGAGGCGCGTGAGGCCTCAGATGGGCG 
spacer length: 40 repeater length: 29

8978   1273292 GTTTCCGTAGAACGGAATCGTGTGGAAAG CTTTAGCGTCGAAATTGGGTCGATGGAAAGAAAGGT spacer 
length: 36 repeater length: 29

8979   1273358 GTTTCCGTAGAACGGAATCGTGTGGAAAG GTGAAGAAACTGACGATCTTCCTTGCCTCATTCCACCGACC 
spacer length: 41 repeater length: 29

8980   1273429 GTTTCCGTAGAACGGAATCGTGTGGAAAG ACTCTACAAAGATCTCAAATAACTCCTCCTCGTTCCAATAA
8981   
8982   
8983   crispr 4
8984   41222 CTTTCAATTCTCTTTGAGTCTTATTGGAAC CCTCAACAACAAGCACAAACTATTCGTCGTCTACAAT spacer 

length: 37 repeater length: 30
8985   41290 CTTTCAATTCTCTTTGAGTCTTATTGGAAC GCGCAAATAGTTCTCCCCACAGAGCTCGAGCTCTCCACG spacer 

length: 39 repeater length: 30
8986   41360 CTTTCAATTCTCTTTGAGTCTTATTGGAAC GAGGGCGGGGCTGGCGTGGAGGATGAACGCGGTC spacer 

length: 34 repeater length: 30
8987   41425 CTTTCAATTCTCTTTGAGTCTTATTGGAAC AAAGGAAATAGTTAGTTTCTTTACGGAAGAACCAGAA spacer 

length: 37 repeater length: 30
8988   41493 CTTTCAATTCTCTTTGAGTCTTATTGGAAC TTTGGTACGTAAGCGCGATGACGGCAAGTACGAGCTGATAG 

spacer length: 41 repeater length: 30
8989   41565 CTTTCAATTCTCTTTGAGTCTTATTGGAAC GGTGATACTAGAGGACGAGGAGGAGTTATTCGAGCTT spacer 

length: 37 repeater length: 30
8990   41633 CTTTCAATTCTCTTTGAGTCTTATTGGAAC AAATGTAAAAATGAGGGGGCTTCAGATCCACCCCAC spacer 

length: 36 repeater length: 30
8991   41700 CTTTCAATTCTCTTTGAGTCTTATTGGAAC TTCAACGTTTCTGGTTGTTATCTCGTCTGGAGCAGC spacer 

length: 36 repeater length: 30
8992   41767 CTTTCAATTCTCTTTGAGTCTTATTGGAAC ACTCTCACACGGACACACACAAAATCCTGGTTACA spacer 

length: 35 repeater length: 30
8993   41833 CTTTCAATTCTCTTTGAGTCTTATTGGAAC TCCAGCCTGTTGGCCTGGGTGAAGGAGGGGAAGAAG spacer 



length: 36 repeater length: 30
8994   41900 CTTTCAATTCTCTTTGAGTCTTATTGGAAC CGTTGTCCCAATAGAGCACTACAACGAGAAGAAGAAG spacer 

length: 37 repeater length: 30
8995   41968 CTTTCAATTCTCTTTGAGTCTTATTGGAAC AGCATCCATACGGAAGTTGCGTTAAGCTGTACTATG spacer 

length: 36 repeater length: 30
8996   42035 CTTTCAATTCTCTTTGAGTCTTATTGGAAC CCGGCCGGGCCCAAATTTCCTTCAGCTCAGCCGTCCGGCTTTTG 

spacer length: 44 repeater length: 30
8997   42110 CTTTCAATTCTCTTTGAGTCTTATTGGAAC TATCCATTGCCCCCCACCTTTTTTATGATAATTCTAT spacer 

length: 37 repeater length: 30
8998   42178 CTTTCAATTCTCTTTGAGTCTTATTGGAAC GGTTTTTTGCTTGTTTTCTTCTATGCTTTTCTTGGGA
8999   
9000   
9001   GCA_000217995.1_ASM21799v1_genomic.fna(findCrispr):
9002   START       REPEAT                           

SPACER                                             
9003   crispr 1
9004   1562901 AAGTAGGTGGACTTGTTGGT 

TATAATCAGGACGAGAATATTACAGATTCTTACTCCACGGGTGATGTAACCGGTAACAAT spacer length: 60 
repeater length: 20

9005   1562982 AAGTAGGTGGACTTGTTGGT 
CGGAACATTGGATTGACTATCATAAACTCACATTCCACAGGTGAAGTGACCGGTAACAAT spacer length: 60 
repeater length: 20

9006   1563063 AAGTAGGTGGACTTGTTGGT 
GAAAATTGGGGTACTATTGATAATTCATACTCCACAGGTGAAGTGACCGGTAACGATCAA

9007   
9008   
9009   crispr 2
9010   1448560 TCATATGCAACTGGAAATGT 

AAACGGTTTTGTTAGTGTTGGTGGACTTGTTGGACACAATAATTATGGTGCAATTGAAAATTCATATGCGACCGGAAATGTTGAAG
GTAATTTTTATGTTGGTGGACTGGTTGGAGATAATCGAGGAAACATTGAAAA spacer length: 138 repeater 
length: 20

9011   1448719 TCATATGCAACTGGAAATGT 
TGATGGTTGGGATTATGTCGGTGGACTTGCTGGGTCGAATTCAGGTACAGTAAACAATTCATATGCAACAGGAGGTGTTGAAGGCT
CTAATTGGATCGGTGGACTGGTTGGAGATAATCGAGGAAACATCGAAAA spacer length: 135 repeater 
length: 20

9012   1448875 TCATATGCAACTGGAAATGT 
AAATGGTTTTGCTAATGTTGGTGGACTGGTTGGTCAAAGTCGTGATGATGGAGCAATTATTAC spacer length: 63 
repeater length: 20

9013   1448959 TCATATGCAACTGGAAATGT 
TGACGGGAGTTGGTCTGTCGGTGGGTTGGTTGGAAATAACCGAGGAAACATCGAAAA spacer length: 57 repeater 
length: 20

9014   1449037 TCATATGCAACTGGAAATGT 
TGATGGTTGGTGGGATTATATTGGTGGACTGGTTGGTTGGAATAGTGGAACTATTAAGAA spacer length: 60 
repeater length: 20

9015   1449118 TCATATGCAACTGGAAATGT 
CTCTGTTTCTTATATATTTGATTAGAAAGGATGAAGGCAACTTTCTTCCGTATACAGAAT

9016   
9017   
9018   crispr 3
9019   1678142 GGTTCATCCCCACGTGTGTGGGGAACTC TTCAAAGAATTCTATAGGGTTAAAAACAAGTG spacer length: 

32 repeater length: 28
9020   1678203 GGTTCATCCCCACGTGTGTGGGGAACTC ATCTGTTGAATATGTTACTGTTCGATTTACTG spacer length: 

32 repeater length: 28
9021   1678264 GGTTCATCCCCACGTGTGTGGGGAACTC ATGGTCTGTGGAGATGATGGTGAGAGGAAGGT spacer length: 

32 repeater length: 28
9022   1678325 GGTTCATCCCCACGTGTGTGGGGAACTC AGTGCCAGCACTCTCATCCACTTTCCAATACC spacer length: 

32 repeater length: 28
9023   1678386 GGTTCATCCCCACGTGTGTGGGGAACTC CCTATTTTAATCTCATCTTTCATTATTAAAAC spacer length: 

32 repeater length: 28
9024   1678447 GGTTCATCCCCACGTGTGTGGGGAACTC TCGATCAGACAGGGACGGATGCAAGTTCTAAC spacer length: 

32 repeater length: 28
9025   1678508 GGTTCATCCCCACGTGTGTGGGGAACTC ATCACCCCTAAGCGTTTTAGTACTCCCTGGTAAA spacer 

length: 34 repeater length: 28
9026   1678571 GGTTCATCCCCACGTGTGTGGGGAACTC TGGGACAGACTTTACACAGTTCAACCCGTTAA spacer length: 

32 repeater length: 28
9027   1678632 GGTTCATCCCCACGTGTGTGGGGAACTC GTTGAAGGATTAACTCCGAATCTATCCGCTACA spacer 

length: 33 repeater length: 28
9028   1678694 GGTTCATCCCCACGTGTGTGGGGAACTC TTTTTCCTCAACACAAAATAACCACATGGGGT spacer length: 

32 repeater length: 28
9029   1678755 GGTTCATCCCCACGTGTGTGGGGAACTC ATTATCATAATCATTGAACCAAACCGTTTTAA spacer length: 

32 repeater length: 28



9030   1678816 GGTTCATCCCCACGTGTGTGGGGAACTC GGTCCTGAATTCGCAGGTATCATATATTGCAT spacer length: 
32 repeater length: 28

9031   1678877 GGTTCATCCCCACGTGTGTGGGGAACTC ATCCCGCACATAAACCCGTTGTCGCACCCGCT spacer length: 
32 repeater length: 28

9032   1678938 GGTTCATCCCCACGTGTGTGGGGAACTC GATTGATGCTATCGATTTCTTCCCCGTTGTGT spacer length: 
32 repeater length: 28

9033   1678999 GGTTCATCCCCACGTGTGTGGGGAACTC TCTTTATCCCCCATGGGTGCATAATGTGACCA spacer length: 
32 repeater length: 28

9034   1679060 GGTTCATCCCCACGTGTGTGGGGAACTC TCTTTCAGCAAGCCTTCTTTTTGCTTCTGAAT spacer length: 
32 repeater length: 28

9035   1679121 GGTTCATCCCCACGTGTGTGGGGAACTC ATATTGCTTCAGCAATATCTAAACCAATATTT spacer length: 
32 repeater length: 28

9036   1679182 GGTTCATCCCCACGTGTGTGGGGAACTC TGGTAAAGCAAGGTTTTGTCCAAACTTTAGTC spacer length: 
32 repeater length: 28

9037   1679243 GGTTCATCCCCACGTGTGTGGGGAACTC GAATTACTCATATCGGTATCAAATAAATTATA spacer length: 
32 repeater length: 28

9038   1679304 GGTTCATCCCCACGTGTGTGGGGAACTC TGCATCACCATACCACATCATGATATGCCCGA spacer length: 
32 repeater length: 28

9039   1679365 GGTTCATCCCCACGTGTGTGGGGAACTC ATCTAAACTCAAACCTACTCGTTACGATTAAA spacer length: 
32 repeater length: 28

9040   1679426 GGTTCATCCCCACGTGTGTGGGGAACTC TTCGCATTATATCAGAATTTGATTTACCTGTAG spacer 
length: 33 repeater length: 28

9041   1679488 GGTTCATCCCCACGTGTGTGGGGAACTC TACCCATCATCAGTGAATCCGTCATCTGGTAC spacer length: 
32 repeater length: 28

9042   1679549 GGTTCATCCCCACGTGTGTGGGGAACTC GTAAGTATATTCGAAGATATCGACAGGGTAAA spacer length: 
32 repeater length: 28

9043   1679610 GGTTCATCCCCACGTGTGTGGGGAACTC CCGTCACCGCTTTTTTGTGGCAAAAACTTTAC spacer length: 
32 repeater length: 28

9044   1679671 GGTTCATCCCCACGTGTGTGGGGAACTC TGGTTCTAAGTTGTCCCATAGTACTAAAAAGC spacer length: 
32 repeater length: 28

9045   1679732 GGTTCATCCCCACGTGTGTGGGGAACTC TCTTATATATTTGATTAGAAAGGATGAAGGCA
9046   
9047   
9048   GCA_000220175.2_ASM22017v1_genomic.fna(findCrispr):
9049   START       REPEAT                           

SPACER                                             
9050   crispr 1
9051   693134 TTCTAACAACTGCTCTTTTAG CTGCTTTTCTTCTAACATCT spacer length: 20 repeater length: 

21
9052   693176 TTCTAACAACTGCTCTTTTAG CTGCTTTTCTTCTAACAGCT spacer length: 20 repeater length: 

21
9053   693218 TTCTAACAACTGCTCTTTTAG TTCATTATTGTATCTGTCAA
9054   
9055   
9056   crispr 2
9057   553651 GGTCCAATGGGTGACAAAGGTCCA 

ACAGGTCCACCCGGTCCTATTGGTGACAAAGGTCCAACAGGACCCACTGGTCCACCCGGTCCTATTGGTGACAAAGGTACAACAGG
TCCTCAGGGTTTTCCTGGTGATAAGGGTCCCCAAGGTGACAA spacer length: 128 repeater length: 24

9058   553804 GGTCCAATGGGTGACAAAGGTCCA 
CCTGGAGAAAAAGGAATTACTGGAGATAAAGGAGATAAAGGCGATAAGGGAATTTTTGGTCCTCCTGGAGAAAAAGGTGACAAAGG
TTCAAC spacer length: 92 repeater length: 24

9059   553921 GGTCCAATGGGTGACAAAGGTCCA 
GTAACTTGGTTCATTATTGTATCTGTCAACATATGACTGTGGATCTCTTGTAGGATCAACAAAAGATGCTAATCCAATTTCTGTTG
GTTCAG

9060   
9061   
9062   crispr 3
9063   160337 AACCATTTCTTGTAACTTGGTTCATTATTGTATCTGTCAA 

TGTAATATTGTGGATCTAGGTTTGGATCAACAAAAGGAGCTATCTCTTTTGGTTCTTCCAAACCCACGGCTTGATAAATTGAGGAA
TATTCTGGAAAGTTTTCATC spacer length: 106 repeater length: 40

9064   160484 AACCATTTCTTGTAACTTGGTTCATTATTGTATCTGTCAA 
CATATGACTGTGGATCTCTTGTAGGATCAACAAAAGATGCTAATCCAATTTCTGTTGGTTCAGGTTCTTCCAAACCCACGGCTTGA
TAAATTGAGGAATATTCTGGAAAGTTTTCATC spacer length: 118 repeater length: 40

9065   160643 AACCATTTCTTGTAACTTGGTTCATTATTGTATCTGTCAA 
CTAGCTGCAGTTCGTCTTGGAGATGCTCTCTTGCGAGTTGCTGCTGCTCTTTTAGCTGCCCGACTTCGTTTTCTTCTTGCTGCCAT
TTTTAGTGCTTCAGCTGCTTTTTTAGCGGCAT

9066   
9067   
9068   crispr 4
9069   1596136 CTTCTACACCAGCTGAAGACAATGTTGCTGAGGCTACAAC 

TTCTGATAACACAATTTCTGATAATACAACTGCCTCAGCAGACACTTCATCT spacer length: 52 repeater 



length: 40
9070   1596229 CTTCTACACCAGCTGAAGACAATGTTGCTGAGGCTACAAC 

CTCATCTAATGTTACAAATTACGCTAATACAACTTGCCTCAGCAGACACTTCATCT spacer length: 56 repeater 
length: 40

9071   1596326 CTTCTACACCAGCTGAAGACAATGTTGCTGAGGCTACAAC 
CATATGACTGTGGATCTCTTGTAGGATCAACAAAAGATGCTAATCCAATTTCTGTT

9072   
9073   
9074   crispr 5
9075   252267 TACTGATCCTGAAACTATTAACGGATTTCAAGATTCAGAC 

GGTTGTCCAGATGTGGTTCCTCCAACTGACACTGACAGTGACGGTATTCAAGATTCTTCAGACTCTTGTC spacer 
length: 70 repeater length: 40

9076   252378 TACTGATCCTGAAACTATTAACGGATTTCAAGATTCAGAC 
GGTTGTCCAGATGTAGCCCAACCAACTGACACTGACAGTGACGGTATTCCAGATTCTTCAGACTCTTGTC spacer 
length: 70 repeater length: 40

9077   252489 TACTGATCCTGAAACTATTAACGGATTTCAAGATTCAGAC 
GCTGCAGTTCGTCTTGGAGATGCTCTCTTGCGAGTTGCTGCTGCTCTTTTAGCTGCCCGACTTCGTTTTC

9078   
9079   
9080   GCA_000220645.1_ASM22064v1_genomic.fna(findCrispr):
9081   START       REPEAT                           

SPACER                                             
9082   crispr 1
9083   288311 CCTGACGGAACTGAAAAATGG 

CGCTTTAAAACTAATGATTCGATAACATCTGCAGCTTCGATTGGAAAAGATGGAACAATTTATTTTGGTTCAGATAAAGTCTATGC
AATAAA spacer length: 92 repeater length: 21

9084   288425 CCTGACGGAACTGAAAAATGG 
AATTTTTACGCAGGTTACTGGACTGTTACGAGGCCTGCAATTTCAGAAGACGGAACAATTTATGTAACTTCGCTTGATGGGCACTT
ATACGCAATAAA spacer length: 98 repeater length: 21

9085   288545 CCTGACGGAACTGAAAAATGG 
ATTCGAACCCTCGAACTCCTATGAGACTAGGCCCTCAACCTAGCGCCTTTAACCAGGCTTGGCAACCCTCGCACAGTGAACCTTTG
AAAAGTGCTTAT

9086   
9087   
9088   crispr 2
9089   1592756 AAAAAATATGCGAGGGAAGGGATT 

TAAACGCAACCCTTTGAAAAAGTGTTGCATCCCAAAAAATCGCATTAATTTGTTTT spacer length: 56 repeater 
length: 24

9090   1592837 AAAAAATATGCGAGGGAAGGGATT 
TAAACGCAACCCTTTGAAAAAGTGTTGCATCCCAAAAATCGCATTAATTTGTTTT spacer length: 55 repeater 
length: 24

9091   1592917 AAAAAATATGCGAGGGAAGGGATT 
GAACCCTCGAACTCCTATGAGACTAGGCCCTCAACCTAGCGCCTTTAACCAGGCT

9092   
9093   
9094   crispr 3
9095   969195 CCTGTAACGTATGCATTTCCACCATCATCTAGTGCAA 

GTCCATATCCGATGTCATTTCCCAGCTGATTTAACGTACTGCTCCAGAGAAGAGTTCCGTTTGGAGCATACTTTGCAGTTACCATG
TCGTAGTCGGTACCCGTTCTGAA spacer length: 109 repeater length: 37

9096   969342 CCTGTAACGTATGCATTTCCACCATCATCTAGTGCAA 
GTCCATATCCGCAACCTAAACTTGAACCCCCATCGAATAATTTATACCATTCCATAGTCCCGTTTGGAGCATATTTGGTTGTGAGC
ATAGTGCTACGGCCAAAACTAATGTATGCATT spacer length: 118 repeater length: 37

9097   969498 CCTGTAACGTATGCATTTCCACCATCATCTAGTGCAA 
AGCCCGCCCCGTTTCCCCTAATTTCACGGTAGCCTGATTCTAAAAGAATAACTTGCAAAATAACAAGCATTGAAACCGAAGCAAGA
GCAAGTTTAATTTCTAAAACTCTTTTATCTTC

9098   
9099   
9100   crispr 4
9101   1030344 CTAAAAGAATAACTTGCAAAATAACAAGCATTGAAAC TTACCTCTATCATATACATATTTATCTTATAGAT 

spacer length: 34 repeater length: 37
9102   1030416 CTAAAAGAATAACTTGCAAAATAACAAGCATTGAAAC ATTTTTCGGGTTATCCCATCTGCAAGAATTATAT 

spacer length: 34 repeater length: 37
9103   1030488 CTAAAAGAATAACTTGCAAAATAACAAGCATTGAAAC CAGTATTAGATATAACTGATCCTGAATGCTACCAAGT 

spacer length: 37 repeater length: 37
9104   1030563 CTAAAAGAATAACTTGCAAAATAACAAGCATTGAAAC ACGCTTTTCTTACCATCTCAGTTCTGTCGTAAGT 

spacer length: 34 repeater length: 37
9105   1030635 CTAAAAGAATAACTTGCAAAATAACAAGCATTGAAAC AAAAAAAATAATTAAATTTCCCATCCAAAGTCATCA 

spacer length: 36 repeater length: 37
9106   1030709 CTAAAAGAATAACTTGCAAAATAACAAGCATTGAAAC TTAATGGTGGCGTATTTTTCAATATTTCCCGAAGA 

spacer length: 35 repeater length: 37
9107   1030782 CTAAAAGAATAACTTGCAAAATAACAAGCATTGAAAC AAAAAAAATAATTAAATTTCCCATCCAAAGTCATCA 



spacer length: 36 repeater length: 37
9108   1030856 CTAAAAGAATAACTTGCAAAATAACAAGCATTGAAAC TTAATGGTGGCGTATTTTTCAATATTTCCCGAAGA 

spacer length: 35 repeater length: 37
9109   1030929 CTAAAAGAATAACTTGCAAAATAACAAGCATTGAAAC AAATGTTTTTGCCGGCAATTCGTAAAAGACAGCAG 

spacer length: 35 repeater length: 37
9110   1031002 CTAAAAGAATAACTTGCAAAATAACAAGCATTGAAAC ATTTTTTTAAATTCATTTACGAGGATATCTATCCT 

spacer length: 35 repeater length: 37
9111   1031075 CTAAAAGAATAACTTGCAAAATAACAAGCATTGAAAC GTTCCGACTGGGACTCTCATTTTTCCGAGTGTGTTA 

spacer length: 36 repeater length: 37
9112   1031149 CTAAAAGAATAACTTGCAAAATAACAAGCATTGAAAC AAAATAACTCTTTAATGTCTTCTTTTTTGTATTTAT 

spacer length: 36 repeater length: 37
9113   1031223 CTAAAAGAATAACTTGCAAAATAACAAGCATTGAAAC CCAATGTCTGTTGGTAGTGAAAATATTTTACCA 

spacer length: 33 repeater length: 37
9114   1031294 CTAAAAGAATAACTTGCAAAATAACAAGCATTGAAAC ATGGATCAATGGAACAAATGAGGTGACCAACTTG 

spacer length: 34 repeater length: 37
9115   1031366 CTAAAAGAATAACTTGCAAAATAACAAGCATTGAAAC TAGATGGATTAACTGCGTATAATTTAGATTATAA 

spacer length: 34 repeater length: 37
9116   1031438 CTAAAAGAATAACTTGCAAAATAACAAGCATTGAAAC ACCGTTTCACAAAGTTTAAAACTGCAGTCTTCAC 

spacer length: 34 repeater length: 37
9117   1031510 CTAAAAGAATAACTTGCAAAATAACAAGCATTGAAAC GTTCTTTTCCAAGCGTTATAATAAACTCATTACCT 

spacer length: 35 repeater length: 37
9118   1031583 CTAAAAGAATAACTTGCAAAATAACAAGCATTGAAAC TGCCATCATTCCAAGGTCTTCAAAAGAAATTTCAA 

spacer length: 35 repeater length: 37
9119   1031656 CTAAAAGAATAACTTGCAAAATAACAAGCATTGAAAC CTGTCGTTTCAGTCCAATAAGGCGTTAGGTTTGAA 

spacer length: 35 repeater length: 37
9120   1031729 CTAAAAGAATAACTTGCAAAATAACAAGCATTGAAAC ATGTCATACAATTATAGTCATCCGGCACTGACTCA 

spacer length: 35 repeater length: 37
9121   1031802 CTAAAAGAATAACTTGCAAAATAACAAGCATTGAAAC ACTGTTTTTCCTTTTGACTCCATAACAAAAACC 

spacer length: 33 repeater length: 37
9122   1031873 CTAAAAGAATAACTTGCAAAATAACAAGCATTGAAAC CCTACAATGAAAAGAGAATGACTACCGAATGCGTGT 

spacer length: 36 repeater length: 37
9123   1031947 CTAAAAGAATAACTTGCAAAATAACAAGCATTGAAAC CTACACGCTTAGAATCTTCTTACTTGCAAGTACCATGG 

spacer length: 38 repeater length: 37
9124   1032023 CTAAAAGAATAACTTGCAAAATAACAAGCATTGAAAC TTGCAATTGCGTTAGATTTGTTCACTCGAATAT 

spacer length: 33 repeater length: 37
9125   1032094 CTAAAAGAATAACTTGCAAAATAACAAGCATTGAAAC TAACCCCTGTCGATTTTGAAATAATTTTTGAAG 

spacer length: 33 repeater length: 37
9126   1032165 CTAAAAGAATAACTTGCAAAATAACAAGCATTGAAAC 

TCGATGAAGCGGCATTCGTTGATGATTATGCAATAAGAGA spacer length: 40 repeater length: 37
9127   1032243 CTAAAAGAATAACTTGCAAAATAACAAGCATTGAAAC TATACTCGTAAAAGAAATATGAATATAGAAACAG 

spacer length: 34 repeater length: 37
9128   1032315 CTAAAAGAATAACTTGCAAAATAACAAGCATTGAAAC CACGAAGGGGTAGAAGAATGGAGTTAGCAATATAT 

spacer length: 35 repeater length: 37
9129   1032388 CTAAAAGAATAACTTGCAAAATAACAAGCATTGAAAC TTCTCTTTGTCAAAATCAATGATAATCCCCCTTAC 

spacer length: 35 repeater length: 37
9130   1032461 CTAAAAGAATAACTTGCAAAATAACAAGCATTGAAAC TAAAAAGAAACCATGTCTTCTTCAGGTACCCTGCC 

spacer length: 35 repeater length: 37
9131   1032534 CTAAAAGAATAACTTGCAAAATAACAAGCATTGAAAC CTAAAATTAATTTCCGCATTTTTATGATATTCGT 

spacer length: 34 repeater length: 37
9132   1032606 CTAAAAGAATAACTTGCAAAATAACAAGCATTGAAAC TCGGTTTTTGTTACGTTCACTTCTGTGTTTACGTAT 

spacer length: 36 repeater length: 37
9133   1032680 CTAAAAGAATAACTTGCAAAATAACAAGCATTGAAAC CATGAAGTTTCAAGACGCAACACTGGTAGAGTTA 

spacer length: 34 repeater length: 37
9134   1032752 CTAAAAGAATAACTTGCAAAATAACAAGCATTGAAAC AATCGTATTCTCCTCCTAATAATTGCAGTGTATCC 

spacer length: 35 repeater length: 37
9135   1032825 CTAAAAGAATAACTTGCAAAATAACAAGCATTGAAAC CACATTTTGATGGTGACTGATCCAGGAATGGGTAA 

spacer length: 35 repeater length: 37
9136   1032898 CTAAAAGAATAACTTGCAAAATAACAAGCATTGAAAC AGCTTCTTTCGTAATCCATATACTCATTCTTAGGG 

spacer length: 35 repeater length: 37
9137   1032971 CTAAAAGAATAACTTGCAAAATAACAAGCATTGAAAC TTAAATTACGGCTTAGATTATGAAGATAACGCGCTAT 

spacer length: 37 repeater length: 37
9138   1033046 CTAAAAGAATAACTTGCAAAATAACAAGCATTGAAAC TAAAGACGGAAAAATAATAAAAATATACTGGAGA 

spacer length: 34 repeater length: 37
9139   1033118 CTAAAAGAATAACTTGCAAAATAACAAGCATTGAAAC TCCCACCACAAACCAACACGCTCGGCCGTTCCGTCG 

spacer length: 36 repeater length: 37
9140   1033192 CTAAAAGAATAACTTGCAAAATAACAAGCATTGAAAC TAAAGACGGAAAAATAATAAAAATATACTGGAGA 

spacer length: 34 repeater length: 37
9141   1033264 CTAAAAGAATAACTTGCAAAATAACAAGCATTGAAAC AGGATATCGGGCCAATCTGAGCCGTTAACTAACGT 

spacer length: 35 repeater length: 37
9142   1033337 CTAAAAGAATAACTTGCAAAATAACAAGCATTGAAAC TATACATGGCAACTGCAAAAGAAGCGGACGATAT 

spacer length: 34 repeater length: 37



9143   1033409 CTAAAAGAATAACTTGCAAAATAACAAGCATTGAAAC CAATTACATTGAATGGATGTGTATCGGATTTGGAA 
spacer length: 35 repeater length: 37

9144   1033482 CTAAAAGAATAACTTGCAAAATAACAAGCATTGAAAC GCATTTCAAAAAACTTATTATAAACTTCCCTAAG 
spacer length: 34 repeater length: 37

9145   1033554 CTAAAAGAATAACTTGCAAAATAACAAGCATTGAAAC GTATAAAGATACCTTGAGCAGTTTCAGGCCTCATAA 
spacer length: 36 repeater length: 37

9146   1033628 CTAAAAGAATAACTTGCAAAATAACAAGCATTGAAAC TTGGATAGCAAGTGTATGATGTATTTTGCATATAG 
spacer length: 35 repeater length: 37

9147   1033701 CTAAAAGAATAACTTGCAAAATAACAAGCATTGAAAC AGTCTTCGATTTCTTCATATTGCTCTTGATTTTCT 
spacer length: 35 repeater length: 37

9148   1033774 CTAAAAGAATAACTTGCAAAATAACAAGCATTGAAAC CCGTTACCGAATGCGAAAATGTCGGCAGGGGCTCCAT 
spacer length: 37 repeater length: 37

9149   1033849 CTAAAAGAATAACTTGCAAAATAACAAGCATTGAAAC GTTATTTAGATAACCCTTGTGAAAATCCGTACAAT 
spacer length: 35 repeater length: 37

9150   1033922 CTAAAAGAATAACTTGCAAAATAACAAGCATTGAAAC TACTGTCGATAGCCTATTTAGAAAACGGAATAGT 
spacer length: 34 repeater length: 37

9151   1033994 CTAAAAGAATAACTTGCAAAATAACAAGCATTGAAAC ACAGACTTATTTGCAAAAGGAAAATCATTCAAA 
spacer length: 33 repeater length: 37

9152   1034065 CTAAAAGAATAACTTGCAAAATAACAAGCATTGAAAC TTGTGCTGATGAAATGTTCGCAGCTGTTGAGGT 
spacer length: 33 repeater length: 37

9153   1034136 CTAAAAGAATAACTTGCAAAATAACAAGCATTGAAAC CAAGAATCGATATGACATCATCATACGTTCCAGA 
spacer length: 34 repeater length: 37

9154   1034208 CTAAAAGAATAACTTGCAAAATAACAAGCATTGAAAC GCACACTTCAAGACCGAAAAAAAGACAGTTAGGC 
spacer length: 34 repeater length: 37

9155   1034280 CTAAAAGAATAACTTGCAAAATAACAAGCATTGAAAC 
TTAGCCCGCCCCGTTTCCCCTAATTTCACGGTAGCCTGAT spacer length: 40 repeater length: 37

9156   1034358 CTAAAAGAATAACTTGCAAAATAACAAGCATTGAAAC TAATTTCTAAAACTCTTTTATCTTCTTCGATAGTTCATGT
9157   
9158   
9159   GCA_000221185.1_ASM22118v1_genomic.fna(findCrispr):
9160   START       REPEAT                           

SPACER                                             
9161   crispr 1
9162   345777 AGACTCTAGGA GAATTGAAAGTGGGCTTAGCGATAAGCCAAAGCGGTATTTTCGTATGTTGCAAT spacer 

length: 54 repeater length: 11
9163   345843 AGACTCTAGGA GAATTGAAAGTGAGGATGAGTCCACCGGCTATGATTATCTTAGTCCGGGTTGCAAT spacer 

length: 56 repeater length: 11
9164   345911 AGACTCTAGGA GAATTGAAAGAAAACGCAGCTGTGCCCTTGTTGAGGTACTCTGTGAACGTTGCAAT spacer 

length: 56 repeater length: 11
9165   345979 AGACTCTAGGA GAATTGAAAGTCCGCCGGGGGGTGGGCCTCTTTGCGGGTTCTCCCCTGTTGCAAT spacer 

length: 55 repeater length: 11
9166   346046 AGACTCTAGGA GAATTGAAAGGGTCGGGCAGGCTGGTGAGGGCCAGGTTCTATTATGCGTTGCAAT spacer 

length: 55 repeater length: 11
9167   346113 AGACTCTAGGA GAATTGAAAGTATGCTCCTCTATACTTTCCTTTCCATGCTCATGCTTGTTGCAAT spacer 

length: 55 repeater length: 11
9168   346180 AGACTCTAGGA GAATTGAAAGGCCCGATACGGGCTACTGGAGGATTCTGCTTTAATTGTTGCAAT spacer 

length: 54 repeater length: 11
9169   346246 AGACTCTAGGA GAATTGAAAGTCATCACGAAGAGGGAGAGGGTTATCACCCTCGAAGTTGCAAT spacer 

length: 53 repeater length: 11
9170   346311 AGACTCTAGGA GAATTGAAAGCGTATTCGTCGTCCCTGTGCGGTGGCGTCTTAAAGTGGTTGCAAT spacer 

length: 55 repeater length: 11
9171   346378 AGACTCTAGGA GAATTGAAAGGTGAGCTCGTACTCTGCAAGATCGTTCAGTTCAATCGTTGCAAT spacer 

length: 54 repeater length: 11
9172   346444 AGACTCTAGGA AGAATTGAAAGTCGGCTGGGTTGGCGGGTTTATACGCGCGTGGTCAAAAGTTGC
9173   
9174   
9175   crispr 2
9176   137614 CTTTCCACACAACACTGTTCTACGGAAAC GCCTCGAAACGCTCATCCTGTTCCTCTCGGACGAGTAT spacer 

length: 38 repeater length: 29
9177   137682 CTTTCCACACAACACTGTTCTACGGAAAC GAGAACTTTGGAGTTGTCAACGCGAACGTAGGGGCGA spacer 

length: 37 repeater length: 29
9178   137749 CTTTCCACACAACACTGTTCTACGGAAAC TCCTTCACCGTGTACTCCTTCTTGCGAGGGAAGGCG spacer 

length: 36 repeater length: 29
9179   137815 CTTTCCACACAACACTGTTCTACGGAAAC TCCTTTCCACCCGAGTAAAGCACCGCTGGCCTCCTG spacer 

length: 36 repeater length: 29
9180   137881 CTTTCCACACAACACTGTTCTACGGAAAC TAGAGCATGCAAAGGGCGCGTTCCATCGGGTCAT spacer 

length: 34 repeater length: 29
9181   137945 CTTTCCACACAACACTGTTCTACGGAAAC GAGCTGAGCCCAGCGCGTCATTCCTCAATCCTCCTTAGAATC 

spacer length: 42 repeater length: 29
9182   138017 CTTTCCACACAACACTGTTCTACGGAAAC AGGATAGGGCCGGGGAAAATCCTCACCGAGACGC spacer 

length: 34 repeater length: 29



9183   138081 CTTTCCACACAACACTGTTCTACGGAAAC ACTACTGCGACGTTGAGAAGCTCGACGGCGAGCGCG spacer 
length: 36 repeater length: 29

9184   138147 CTTTCCACACAACACTGTTCTACGGAAAC CGCCCTGCGCCATGTGGAAGAGGCTAAGGAAACCT spacer 
length: 35 repeater length: 29

9185   138212 CTTTCCACACAACACTGTTCTACGGAAAC TCGATGCAGCGTACTCCAATTACTCATACGTGAGCTTTG spacer 
length: 39 repeater length: 29

9186   138281 CTTTCCACACAACACTGTTCTACGGAAAC ATGGTAGGGCATCAGACGGGGTTTGCAGGTAGTCCA spacer 
length: 36 repeater length: 29

9187   138347 CTTTCCACACAACACTGTTCTACGGAAAC CATAGTATCAGTTAGGCCGAGGGCCTCAGTTAGG spacer 
length: 34 repeater length: 29

9188   138411 CTTTCCACACAACACTGTTCTACGGAAAC CGCCCTTATCCGGCTGTAATTATTGTATAATGCTACG spacer 
length: 37 repeater length: 29

9189   138478 CTTTCCACACAACACTGTTCTACGGAAAC AGAGATACGGGCCGCTGTGTGGAATGCAATTGCAAAA spacer 
length: 37 repeater length: 29

9190   138545 CTTTCCACACAACACTGTTCTACGGAAAC GGAAAGGAGCCGGCCGGTTATAAGCTCGATGTTTAC spacer 
length: 36 repeater length: 29

9191   138611 CTTTCCACACAACACTGTTCTACGGAAAC AACGTCGTAATGCTTCCGTTAGATGCACCCCACCCG spacer 
length: 36 repeater length: 29

9192   138677 CTTTCCACACAACACTGTTCTACGGAAAC TCGATGTGATGGAAGTCCACCCGGCGAGGCGGCCGT spacer 
length: 36 repeater length: 29

9193   138743 CTTTCCACACAACACTGTTCTACGGAAAC TGACGCGCCCGCTAAACCCACACCCAGTCAGATGG spacer 
length: 35 repeater length: 29

9194   138808 CTTTCCACACAACACTGTTCTACGGAAAC TTCTTGACCTGCTGGCGTTCCTGACGACAAGGCGA spacer 
length: 35 repeater length: 29

9195   138873 CTTTCCACACAACACTGTTCTACGGAAAC AAAAGCAGCCCCCTGCTCGAGCCATCAGCGCCGGGAGGAG spacer 
length: 40 repeater length: 29

9196   138943 CTTTCCACACAACACTGTTCTACGGAAAC AGGCCGCCCGGTCAAGAAGCGCTACAAGGTGGGGGACA spacer 
length: 38 repeater length: 29

9197   139011 CTTTCCACACAACACTGTTCTACGGAAAC GTGGGTGTTCGTGATGAATACGGCGGTATTCATT spacer 
length: 34 repeater length: 29

9198   139075 CTTTCCACACAACACTGTTCTACGGAAAC TATGAGGGCGTTCCTCAGCCCTTCCCGATACCGGTC spacer 
length: 36 repeater length: 29

9199   139141 CTTTCCACACAACACTGTTCTACGGAAAC CTTGCGGAAGTTCGCGAGGGTCTAAATGAAAATTATGT spacer 
length: 38 repeater length: 29

9200   139209 CTTTCCACACAACACTGTTCTACGGAAAC ATTATCATGTGCCCTGGGAGAGGGTGGATGATGTGG spacer 
length: 36 repeater length: 29

9201   139275 CTTTCCACACAACACTGTTCTACGGAAAC GGACCGAGGACCCGAGGACCCTCGCGGCCGAGTTCG spacer 
length: 36 repeater length: 29

9202   139341 CTTTCCACACAACACTGTTCTACGGAAAC AAAGACGTGTACGCGGAAGTGAACGCAGAGGATGG spacer 
length: 35 repeater length: 29

9203   139406 CTTTCCACACAACACTGTTCTACGGAAAC TTCTTATTGATGAAAAGATAAAGGAAGGGTACTTTT spacer 
length: 36 repeater length: 29

9204   139472 CTTTCCACACAACACTGTTCTACGGAAAC GGTAGTTGATGAGGCAACTCATTATCAATATGTGTTCCGC spacer 
length: 40 repeater length: 29

9205   139542 CTTTCCACACAACACTGTTCTACGGAAAC CCTCGACAAGACGATAGAGGCCATCTGCAAAGCGTGCGG spacer 
length: 39 repeater length: 29

9206   139611 CTTTCCACACAACACTGTTCTACGGAAAC TAGATTTGGGCGATTTCTGAATCGCTGAGGGCGCGCGT spacer 
length: 38 repeater length: 29

9207   139679 CTTTCCACACAACACTGTTCTACGGAAAC TCGGGCCGGCGGTAGCATCACACGGAAGGACCTTT spacer 
length: 35 repeater length: 29

9208   139744 CTTTCCACACAACACTGTTCTACGGAAAC CCGTTCACTCCGGGTGGTGAAAAGATGGCGTCCCCGT spacer 
length: 37 repeater length: 29

9209   139811 CTTTCCACACAACACTGTTCTACGGAAAC CAAATAACTGCTCAAAGGCTGGGTCGACGAAGTATGCT spacer 
length: 38 repeater length: 29

9210   139879 CTTTCCACACAACACTGTTCTACGGAAAC AGCTTACCGTTACTCAGGCCGACGTCTCCGCTATC spacer 
length: 35 repeater length: 29

9211   139944 CTTTCCACACAACACTGTTCTACGGAAAC ACATACATAAGTCGAGGGGTCCGCTCGGAGTTTGGATT spacer 
length: 38 repeater length: 29

9212   140012 CTTTCCACACAACACTGTTCTACGGAAAC TCGATGAAGGACCCGCGAGCATGGAGAGGGACCCC spacer 
length: 35 repeater length: 29

9213   140077 CTTTCCACACAACACTGTTCTACGGAAAC TCAGGGCCGGGGACATACGGGTCGGCCGGTTGCAA
9214   
9215   
9216   crispr 3
9217   131235 CTTTCCACACAATTCTGTCCTACGGAAAC GTCATACCAAAAGCAGTCGTGGGTGCGGGGGTCTCT spacer 

length: 36 repeater length: 29
9218   131301 CTTTCCACACAATTCTGTCCTACGGAAAC TATTCCTCTGACCCACAAGCACGGTTGTATGGCAGGTTAT spacer 

length: 40 repeater length: 29
9219   131371 CTTTCCACACAATTCTGTCCTACGGAAAC TTCGAGGACCGCGAGCCTTTCCTTCTCCTCAAACTCC spacer 

length: 37 repeater length: 29
9220   131438 CTTTCCACACAATTCTGTCCTACGGAAAC AGAGGGTCCGAGGTTATCCCCATGTCATACGTTCC spacer 



length: 35 repeater length: 29
9221   131503 CTTTCCACACAATTCTGTCCTACGGAAAC CCCGACCAACGACGAGGCAAAGGCCCTTTTCGCCAACC spacer 

length: 38 repeater length: 29
9222   131571 CTTTCCACACAATTCTGTCCTACGGAAAC CAAAAAGCGGTTTCTCCTCGCTCATTGGCTCCCGACCTCCT 

spacer length: 41 repeater length: 29
9223   131642 CTTTCCACACAATTCTGTCCTACGGAAAC AAGACGTTGGAATAACCCATTTCCGAACTCTCGAACC spacer 

length: 37 repeater length: 29
9224   131709 CTTTCCACACAATTCTGTCCTACGGAAAC CAAAACATGCAGGCTGTGGGCGCAGGGGGAGAAAAGTTT spacer 

length: 39 repeater length: 29
9225   131778 CTTTCCACACAATTCTGTCCTACGGAAAC GGGAACCGACGCCGGAACCGGTGTACATAGTGGTGGAGA spacer 

length: 39 repeater length: 29
9226   131847 CTTTCCACACAATTCTGTCCTACGGAAAC GATTTGCAAAAGGTCGCCTAACTCTTCAGCCACCTTG spacer 

length: 37 repeater length: 29
9227   131914 CTTTCCACACAATTCTGTCCTACGGAAAC CCGGTGGCCTCGCTACTGATGGACCACATGAGCCTG spacer 

length: 36 repeater length: 29
9228   131980 CTTTCCACACAATTCTGTCCTACGGAAAC GAACATAGTTCTAACGACAAAACTTCGGGGGTGGT spacer 

length: 35 repeater length: 29
9229   132045 CTTTCCACACAATTCTGTCCTACGGAAAC CCTTGTCACCCACAAGTCGACATACGCTCCGGGC spacer 

length: 34 repeater length: 29
9230   132109 CTTTCCACACAATTCTGTCCTACGGAAAC CTGGGATAACTGAAGGGTCCTCAGAGTGGACGGAG spacer 

length: 35 repeater length: 29
9231   132174 CTTTCCACACAATTCTGTCCTACGGAAAC AACAGAGAAGAGGCGATTAGGCGCACGCTTGAGGAGC spacer 

length: 37 repeater length: 29
9232   132241 CTTTCCACACAATTCTGTCCTACGGAAAC TTCAGGAAAGCGATAACGCCGACCCGGACCACCCAATCACCC 

spacer length: 42 repeater length: 29
9233   132313 CTTTCCACACAATTCTGTCCTACGGAAAC GCTTATGGGCGAGCTTGCGGACGATTAGCAACCACT spacer 

length: 36 repeater length: 29
9234   132379 CTTTCCACACAATTCTGTCCTACGGAAAC CCGCGGCCGTCGTCGTGAGCATGAGGGAACACGGC spacer 

length: 35 repeater length: 29
9235   132444 CTTTCCACACAATTCTGTCCTACGGAAAC CCGCGGCCGTCGTCGTGAGCATGAGGGAACACGGC spacer 

length: 35 repeater length: 29
9236   132509 CTTTCCACACAATTCTGTCCTACGGAAAC TGTTCACTACCGAGGAGGTTACGCCGATTTCGAGGACG spacer 

length: 38 repeater length: 29
9237   132577 CTTTCCACACAATTCTGTCCTACGGAAAC AGAGAAAGTTGAGCATTTGGAGGCACTAGACGACTTC spacer 

length: 37 repeater length: 29
9238   132644 CTTTCCACACAATTCTGTCCTACGGAAAC TACTCCTCCCACGGTTCGGGCGGTTCTGGGAAGTT spacer 

length: 35 repeater length: 29
9239   132709 CTTTCCACACAATTCTGTCCTACGGAAAC AAAAGATGGGAGGTGAGGATAGGTGAATGAGGTTG spacer 

length: 35 repeater length: 29
9240   132774 CTTTCCACACAATTCTGTCCTACGGAAAC ATTGGCTGCATCGGACGACGAGGAAAAGAAGAAGGAGGTCC 

spacer length: 41 repeater length: 29
9241   132845 CTTTCCACACAATTCTGTCCTACGGAAAC CCGGTGTGTTTTTGCGGAGAGTATAGGGCGGCGGTCC spacer 

length: 37 repeater length: 29
9242   132912 CTTTCCACACAATTCTGTCCTACGGAAAC AGAACTTTGAGAAGCACCTGAATGTGAAGAAGGCCA spacer 

length: 36 repeater length: 29
9243   132978 CTTTCCACACAATTCTGTCCTACGGAAAC ATGACAACAATGAAGTTTATTTTGGTCTAAGGGATAA spacer 

length: 37 repeater length: 29
9244   133045 CTTTCCACACAATTCTGTCCTACGGAAAC CTACTTCCCTGAGGTCATCGGCCGCCGCCTGAGGAATTAC spacer 

length: 40 repeater length: 29
9245   133115 CTTTCCACACAATTCTGTCCTACGGAAAC TCTCGTAGTCCTCGCTTATGTTCTCGATGTAGTTCG spacer 

length: 36 repeater length: 29
9246   133181 CTTTCCACACAATTCTGTCCTACGGAAAC CTGGGTTGGCGGGTTTATACGCGCGTGGTCAAAAGT
9247   
9248   
9249   crispr 4
9250   1907425 GTTGCAATAAGACTCTGGGAGAATTGAAA GTCGGGAACGCCCAAGTTTATTACGCGGCCGATTACC spacer 

length: 37 repeater length: 29
9251   1907492 GTTGCAATAAGACTCTGGGAGAATTGAAA GCGGTTGGCTCATCGGTAGAAACGGGCTCATCTATAAT spacer 

length: 38 repeater length: 29
9252   1907560 GTTGCAATAAGACTCTGGGAGAATTGAAA GGAGGACGTGGAAAAAGTCGTCAGGGACTTTTTCG spacer 

length: 35 repeater length: 29
9253   1907625 GTTGCAATAAGACTCTGGGAGAATTGAAA GAGATGAAACGCCGTCTGGACATTGACGATGAAGAA spacer 

length: 36 repeater length: 29
9254   1907691 GTTGCAATAAGACTCTGGGAGAATTGAAA GCGAAAACGGGTCGGGCTCGAACTCATCAAGCTCAAAGG spacer 

length: 39 repeater length: 29
9255   1907760 GTTGCAATAAGACTCTGGGAGAATTGAAA GTTTACTAGCTCTGGTGCTATCAACGCCCAGGTGTA spacer 

length: 36 repeater length: 29
9256   1907826 GTTGCAATAAGACTCTGGGAGAATTGAAA GGGAGGACGACGGAGCCCCTCATAGTCGAGGGGAAAGG spacer 

length: 38 repeater length: 29
9257   1907894 GTTGCAATAAGACTCTGGGAGAATTGAAA GAGTAGGTCCCAGTTTTGTTAAGTAGCGGCTCAATCT spacer 

length: 37 repeater length: 29



9258   1907961 GTTGCAATAAGACTCTGGGAGAATTGAAA GTTGGCCTCGGTCGCGTTCACCTGGGTAAAGGTCGCGT spacer 
length: 38 repeater length: 29

9259   1908029 GTTGCAATAAGACTCTGGGAGAATTGAAA CTGGTAGAATGTGTTAGGTCCTGGGTTGAGCGTCTAAA spacer 
length: 38 repeater length: 29

9260   1908097 GTTGCAATAAGACTCTGGGAGAATTGAAA CTGGAATACTTTGTGGACAGCATTCACGCACAAGAC spacer 
length: 36 repeater length: 29

9261   1908163 GTTGCAATAAGACTCTGGGAGAATTGAAA CGCTCAGGGCCGGGGACATACGGGTCGGCCGGTTGC
9262   
9263   
9264   GCA_000223395.1_ASM22339v1_genomic.fna(findCrispr):
9265   START       REPEAT                           

SPACER                                             
9266   crispr 1
9267   461092 CTTTCAATTCATTCTTGGTTGTTTC GCAATACTACGTGGTGAAGAGGTGCCGCCAGAGTCAGGCATTGA spacer 

length: 44 repeater length: 25
9268   461162 CTTTCAATTCATTCTTGGTTGTTTC GAGAGCATGACGTGTGTGTCACAACCGGCAAGAAGGGCGTGTGTA 

spacer length: 45 repeater length: 25
9269   461233 CTTTCAATTCATTCTTGGTTGTTTC CAGCGCCTGCTCCTAGGCCGTGACCGTGACGAGGAGACGGTCTATGTCAC 

spacer length: 50 repeater length: 25
9270   461309 CTTTCAATTCATTCTTGGTTGTTTC GGGTGTGGTAGCCGAACGATAGCCTGGCTAGTGATAGTGTGT spacer 

length: 42 repeater length: 25
9271   461377 CTTTCAATTCATTCTTGGTTGTTTC CCAAACTTGCCACCAATGCCTCAGCCAACACCAAAACCGTAA spacer 

length: 42 repeater length: 25
9272   461445 CTTTCAATTCATTCTTGGTTGTTTC TCCCCGCGATTGTCGATACGCCGGGTGTCGTTACCGTTG spacer 

length: 39 repeater length: 25
9273   461510 CTTTCAATTCATTCTTGGTTGTTTC CTGTGTCCGCGCCCGGGGACACCCCTCCCTCAGCATGTGCT spacer 

length: 41 repeater length: 25
9274   461577 CTTTCAATTCATTCTTGGTTGTTTC CCCTTGTAGCGAGCCACGGCCAACACACCAACCCGATGCTAGT spacer 

length: 43 repeater length: 25
9275   461646 CTTTCAATTCATTCTTGGTTGTTTC ACCGCTCTACGCCACCCCCTACCTGAACGTCACGACCG spacer 

length: 38 repeater length: 25
9276   461710 CTTTCAATTCATTCTTGGTTGTTTC ACAAAACGCGCGATATATAGACGCGCGCGGCTATAATATAATATAACGCG 

spacer length: 50 repeater length: 25
9277   461786 CTTTCAATTCATTCTTGGTTGTTTC CTCGATAGCTCTACGAATCGCCTCTGAGCGATTTATTCCAC spacer 

length: 41 repeater length: 25
9278   461853 CTTTCAATTCATTCTTGGTTGTTTC ACGGATACGTCTCGCACAGACGTACCTCTATCGTCACTTTATCTTT 

spacer length: 46 repeater length: 25
9279   461925 CTTTCAATTCATTCTTGGTTGTTTC GAAACCCTCTTGACGGGAATGTGGCAGGGCAAGTGGA spacer 

length: 37 repeater length: 25
9280   461988 CTTTCAATTCATTCTTGGTTGTTTC CTACCAACGTGCTGGTGGCCGCAGCCAGCCTAGCCCCGGACAT spacer 

length: 43 repeater length: 25
9281   462057 CTTTCAATTCATTCTTGGTTGTTTC GGCGCTGCTGGAAGCCGTGGTGGAGTCTATACCGGTGCTGGA spacer 

length: 42 repeater length: 25
9282   462125 CTTTCAATTCATTCTTGGTTGTTTC 

TACCCGACTGCCAGGGGAGTACACGTTTACGCCACTAGCGAGTCACCATGGG spacer length: 52 repeater 
length: 25

9283   462203 CTTTCAATTCATTCTTGGTTGTTTC GCTGCTGCAGCCTTTATTGCACAGAACGGCTCGTAGCTTA spacer 
length: 40 repeater length: 25

9284   462269 CTTTCAATTCATTCTTGGTTGTTTC CTCGAGAGCCTCTATGAGAGCGTTAGAGGCACTAGCAAGCTCACAGT 
spacer length: 47 repeater length: 25

9285   462342 CTTTCAATTCATTCTTGGTTGTTTC TCCAATTGCCAGGATCCTCGAGAAGGAGTTAGGTGAAGTAGCC spacer 
length: 43 repeater length: 25

9286   462411 CTTTCAATTCATTCTTGGTTGTTTC CTAGGAGTTGAAGGGTTCGAAGGCTGAGGCTGGGATGAT spacer 
length: 39 repeater length: 25

9287   462476 CTTTCAATTCATTCTTGGTTGTTTC CTCGTAGGCGAGGTGTACCGCTGGCGTGCCCATCGCCATTGCCT spacer 
length: 44 repeater length: 25

9288   462546 CTTTCAATTCATTCTTGGTTGTTTC GTAGGGGGTTGCGGGTACGCTGCATGGTTGACGAGCCGCTGG spacer 
length: 42 repeater length: 25

9289   462614 CTTTCAATTCATTCTTGGTTGTTTC CCGAGCCCGAAGGAGCTTGGCGCGCGCGTCTTCAAGGGCG spacer 
length: 40 repeater length: 25

9290   462680 CTTTCAATTCATTCTTGGTTGTTTC CGATGGCAACGAGGTTGACGTGCACTTCGACCACCTGGCGC spacer 
length: 41 repeater length: 25

9291   462747 CTTTCAATTCATTCTTGGTTGTTTC GCGTTGGAGAGGCTGCTGGAGGAGCGGAGGGTTGACGCGA spacer 
length: 40 repeater length: 25

9292   462813 CTTTCAATTCATTCTTGGTTGTTTC GCGTAGACCTTCAGCAGCGCCCCCCTGCTGGCCGCCTTGCCCA spacer 
length: 43 repeater length: 25

9293   462882 CTTTCAATTCATTCTTGGTTGTTTC CAGTAGCATGCCGCTATACTACGAAGTGTTCGTGAAGTG spacer 
length: 39 repeater length: 25

9294   462947 CTTTCAATTCATTCTTGGTTGTTTC ACGCAGTGTAACCCGGGAGAGTACGCGTTCAACGTGTCAGGTCA spacer 
length: 44 repeater length: 25

9295   463017 CTTTCAATTCATTCTTGGTTGTTTC ATCATGGACTTCTTCAACCGCGTGAGCGTCGTTGAGCAT spacer 



length: 39 repeater length: 25
9296   463082 CTTTCAATTCATTCTTGGTTGTTTC CGGGGTACGTGGTCACAACCGCATCACCGTGTGTGCAGCGAA spacer 

length: 42 repeater length: 25
9297   463150 CTTTCAATTCATTCTTGGTTGTTTC AAACCAGCGCCGTGCCTCGGAAACGGTGATTATGTAGAAATAG spacer 

length: 43 repeater length: 25
9298   463219 CTTTCAATTCATTCTTGGTTGTTTC CTACGAATAGCATAGGCGGGCACCGTATCTACCTACCCGAGTATG 

spacer length: 45 repeater length: 25
9299   463290 CTTTCAATTCATTCTTGGTTGTTTC GCAACCCGGCCTAGCTGTAGCCATGCTTGTATGCTTCGCCATATA 

spacer length: 45 repeater length: 25
9300   463361 CTTTCAATTCATTCTTGGTTGTTTC AATAGCTCCACTACTTGGTCAACGGCGTACCCCATCCACT spacer 

length: 40 repeater length: 25
9301   463427 CTTTCAATTCATTCTTGGTTGTTTC AGGCGAAGCCCGACGAGGTTGCCGCCGAGATATCTGGTATC spacer 

length: 41 repeater length: 25
9302   463494 CTTTCAATTCATTCTTGGTTGTTTC TAGGATAGAGACGGTGAAGGGCAACGGGGCGTTCTTCGAGACTAGT 

spacer length: 46 repeater length: 25
9303   463566 CTTTCAATTCATTCTTGGTTGTTTC TGATTCTCCCACCCGGCTGAGCGGTGATGACGGCAGCCTCCAC spacer 

length: 43 repeater length: 25
9304   463635 CTTTCAATTCATTCTTGGTTGTTTC AGGGCAGTAGGATTAGCGCCAGGAGTGGCGCGAGGGTTATCAAAA 

spacer length: 45 repeater length: 25
9305   463706 CTTTCAATTCATTCTTGGTTGTTTC TACCGACGAGCAGACGGCTACGCCGCGCACCCAGCGAGAGGCTATCG 

spacer length: 47 repeater length: 25
9306   463779 CTTTCAATTCATTCTTGGTTGTTTC TCCGCGCGCGAGATCCATCTCTCCCGCCCCCGCGCTTCGGGTA spacer 

length: 43 repeater length: 25
9307   463848 CTTTCAATTCATTCTTGGTTGTTTC TCGCTCGAGGAGGTGAGGAGGCTGGCCCAGGAGGGTA spacer 

length: 37 repeater length: 25
9308   463911 CTTTCAATTCATTCTTGGTTGTTTC GTCGCGTAGTATACGCGCCGCGGTGAGCACCCCGAGCTGCT spacer 

length: 41 repeater length: 25
9309   463978 CTTTCAATTCATTCTTGGTTGTTTC CTGGCCGTGGCCCCTCTCGCAATCGGCCTCAGCTTCCTC spacer 

length: 39 repeater length: 25
9310   464043 CTTTCAATTCATTCTTGGTTGTTTC GGAGAAGATGGCGGTCTCAGGGCCGCCGCCCGCGAGGCGGTCCC spacer 

length: 44 repeater length: 25
9311   464113 CTTTCAATTCATTCTTGGTTGTTTC ATAGGGGGTCGTCTGGCAACACGACCTTCGAGATAACGTTCAACGTGACGA 

spacer length: 51 repeater length: 25
9312   464190 CTTTCAATTCATTCTTGGTTGTTTC CATCGAGGCTCTGGACTACCTCGCCGAGATGATAGACTATAGG spacer 

length: 43 repeater length: 25
9313   464259 CTTTCAATTCATTCTTGGTTGTTTC GCCAGGCCCGAGGCGGTGAGGTTTGACAACGTGGAGAGGAACGG spacer 

length: 44 repeater length: 25
9314   464329 CTTTCAATTCATTCTTGGTTGTTTC ACCTTGGCGTCCGGCAGTGGCGGGGCCGACGGCCCCACCAGGCCCCG 

spacer length: 47 repeater length: 25
9315   464402 CTTTCAATTCATTCTTGGTTGTTTC GGATTGTTCTAGCATCTGCTCCGAACCCAAATCATAATTC spacer 

length: 40 repeater length: 25
9316   464468 CTTTCAATTCATTCTTGGTTGTTTC CGTGGCATAGTGATAGTGGCAACGCATACTGACATATTCCACGTCGGT 

spacer length: 48 repeater length: 25
9317   464542 CTTTCAATTCATTCTTGGTTGTTTC TACGGCAGGAGCGCCGAGCAGGTTGAGCTCGCGAGCCT spacer 

length: 38 repeater length: 25
9318   464606 CTTTCAATTCATTCTTGGTTGTTTC TCTAGCTCTACGCTCACGTTGAGGGGCACGGCTCTCACCC spacer 

length: 40 repeater length: 25
9319   464672 CTTTCAATTCATTCTTGGTTGTTTC CATGGGCGCGGTTGAGACCTTCGAGGACAGGATAGCCTCG spacer 

length: 40 repeater length: 25
9320   464738 CTTTCAATTCATTCTTGGTTGTTTC TCTATGGTGGATGGCGAGGACGGCGACATCTGGTACGA spacer 

length: 38 repeater length: 25
9321   464802 CTTTCAATTCATTCTTGGTTGTTTC 

CCGTGTCCTGGTCACCAACCAGCTCCTAGCCCCGGGCGTGCGCGTGCAGCTCTTCGT spacer length: 57 repeater 
length: 25

9322   464885 CTTTCAATTCATTCTTGGTTGTTTC ACGAGGTGAGAGACTTCACAGAGATAGCCCGCATAGTAGCAAAAACG 
spacer length: 47 repeater length: 25

9323   464958 CTTTCAATTCATTCTTGGTTGTTTC TGGAACCGCCGCCACCGTTGGCCTGACGCTATTCGTGATT spacer 
length: 40 repeater length: 25

9324   465024 CTTTCAATTCATTCTTGGTTGTTTC TCCGGATCCCCGCACCGCGTATAGAGGGTATGCGCGGGGGTATA spacer 
length: 44 repeater length: 25

9325   465094 CTTTCAATTCATTCTTGGTTGTTTC ACATGGAGGAGCCAAGGCTCATAACCGCGATACGCGAGAAT spacer 
length: 41 repeater length: 25

9326   465161 CTTTCAATTCATTCTTGGTTGTTTC CAGAAGTCTTACGACGGATACTAGTGGTGCAAATAAT spacer 
length: 37 repeater length: 25

9327   465224 CTTTCAATTCATTCTTGGTTGTTTC ACTACACGACCCTGCAAATTCCCATCGTGTCATAGTGTCAT spacer 
length: 41 repeater length: 25

9328   465291 CTTTCAATTCATTCTTGGTTGTTTC GCGGTCTGGAGCCCGGTGCACGGATCTACATCTACGATG spacer 
length: 39 repeater length: 25

9329   465356 CTTTCAATTCATTCTTGGTTGTTTC CTGGCCGCCGCACTTGGCGTTGAGGGTGTGGAGGCAAGC spacer 
length: 39 repeater length: 25

9330   465421 CTTTCAATTCATTCTTGGTTGTTTC ACGAGGCAGTGTGTTAGTGACGATAGGCCGGTGTGTAGCGAG spacer 



length: 42 repeater length: 25
9331   465489 CTTTCAATTCATTCTTGGTTGTTTC TTAACAGCGTACTTCAGCGCTTCGCGGACGCCAACGCGTA spacer 

length: 40 repeater length: 25
9332   465555 CTTTCAATTCATTCTTGGTTGTTTC CGCGTTGGTCTTGTAGCTCTCTGCGCCGGCGTCCACGCGGGAGTC 

spacer length: 45 repeater length: 25
9333   465626 CTTTCAATTCATTCTTGGTTGTTTC CCCGCATGGGTCTACCCCTCTCCCGAGATGCGCAAGGTAGCGAC spacer 

length: 44 repeater length: 25
9334   465696 CTTTCAATTCATTCTTGGTTGTTTC GTAGCTCTCGATCCACCCGCGGAACACAGGGTCGGCAT spacer 

length: 38 repeater length: 25
9335   465760 CTTTCAATTCATTCTTGGTTGTTTC CAGCCTCACTAGAATCTCGTATATCTCGCGGGCTTGTTGTA spacer 

length: 41 repeater length: 25
9336   465827 CTTTCAATTCATTCTTGGTTGTTTC GCTCGGTGTTCAAGTCGGTGGTCTACGACCGTTGCGGGTGCGTCCAG 

spacer length: 47 repeater length: 25
9337   465900 CTTTCAATTCATTCTTGGTTGTTTC AGTGATATGCTAGTCGGTGATTTATGGTGATAATAAACGTGCT spacer 

length: 43 repeater length: 25
9338   465969 CTTTCAATTCATTCTTGGTTGTTTC GTACTGAAAAGTGTTGGTCTACTTGATAAGCTAAGAATGTA spacer 

length: 41 repeater length: 25
9339   466036 CTTTCAATTCATTCTTGGTTGTTTC AATACAAAACAATCAAGATATTGACGGGCCTGCCTTTAGTAAATGTA 

spacer length: 47 repeater length: 25
9340   466109 CTTTCAATTCATTCTTGGTTGTTTC TTGTAATGCGGGGTGAGGGCATGAAACTGAGAGAATTAGT spacer 

length: 40 repeater length: 25
9341   466175 CTTTCAATTCATTCTTGGTTGTTTC GACGTCGTAATGCAGATCATGACGCGGTGGTTGCTAACGCCAC spacer 

length: 43 repeater length: 25
9342   466244 CTTTCAATTCATTCTTGGTTGTTTC TGCGGATAGAGGAGGGGAGGATAACGTTTCCGATCGGGGT spacer 

length: 40 repeater length: 25
9343   466310 CTTTCAATTCATTCTTGGTTGTTTC AAAACGATCCGTGTCGAGTCCGGCCTCGCGATAATCAAGGT spacer 

length: 41 repeater length: 25
9344   466377 CTTTCAATTCATTCTTGGTTGTTTC 

AGCGTCACGTCCCAGCTTCTCCTGCCGTAGGCGGTGTACGCTGGTTGGTCTGG spacer length: 53 repeater 
length: 25

9345   466456 CTTTCAATTCATTCTTGGTTGTTTC ATGCCCCTGTGGACGATGTCCCCGAGGAAGAGCCAGGGCTCCTGCATGCGAAA
9346   
9347   
9348   crispr 2
9349   425840 CTTTCAATTCATTCTTTGTTGTTTC GTCCTCGCGGCGCTAGTGCTACTTGTGCCTGCTCTGGCGGCTAGCA 

spacer length: 46 repeater length: 25
9350   425912 CTTTCAATTCATTCTTTGTTGTTTC CGGCAAATGCAGCACGTTGTAGTGCCATACCTATCTGCATGG spacer 

length: 42 repeater length: 25
9351   425980 CTTTCAATTCATTCTTTGTTGTTTC CTACAGCCAGTGGCGACGATGGACGATGTGAAGACGCTCCA spacer 

length: 41 repeater length: 25
9352   426047 CTTTCAATTCATTCTTTGTTGTTTC TCGTATACCTGGCGGAGTGGCTCCGTGCTCATTATCGTGTCTA spacer 

length: 43 repeater length: 25
9353   426116 CTTTCAATTCATTCTTTGTTGTTTC CCGCTACGCCGCACTCGTTGACCTTCCGCCCCATCCCAAGAGTA spacer 

length: 44 repeater length: 25
9354   426186 CTTTCAATTCATTCTTTGTTGTTTC CCGTGCGGGCTGGGGAGGGGCGGGCGGAGACACCGAGGCACAG spacer 

length: 43 repeater length: 25
9355   426255 CTTTCAATTCATTCTTTGTTGTTTC GAGCCGCAGCAGAGACTCCTCCTGGCCCGGCACCGGG spacer 

length: 37 repeater length: 25
9356   426318 CTTTCAATTCATTCTTTGTTGTTTC CACTACGACGACTACCAGCCAACAAGCTTCGACAACGA spacer 

length: 38 repeater length: 25
9357   426382 CTTTCAATTCATTCTTTGTTGTTTC CTCACAGCACGTCACCCCACTACCATGACAACCACCCTGCC spacer 

length: 41 repeater length: 25
9358   426449 CTTTCAATTCATTCTTTGTTGTTTC ACATAGTGCCGCTTGAGCGCATTGACGACCCGGAGCGGTT spacer 

length: 40 repeater length: 25
9359   426515 CTTTCAATTCATTCTTTGTTGTTTC CCGCCCTGCTGTACGCTATCAAACAAAATCCGAACATACTGCG spacer 

length: 43 repeater length: 25
9360   426584 CTTTCAATTCATTCTTTGTTGTTTC GTGCGCATGCTCGTGCTAGTCACCCGCGGATTGCACTACTT spacer 

length: 41 repeater length: 25
9361   426651 CTTTCAATTCATTCTTTGTTGTTTC TTTGGTATCGGTATTCTGCTTGGTGCAATTGCTAACGCCACCA spacer 

length: 43 repeater length: 25
9362   426720 CTTTCAATTCATTCTTTGTTGTTTC CTTATGCCCTCTTTTGCCCACTTGCGGAATAGCTCTATCCACTG spacer 

length: 44 repeater length: 25
9363   426790 CTTTCAATTCATTCTTTGTTGTTTC TACGAGGCGCCCGACTGGCACCCGGAGGGAGTCACGGTAACCGT spacer 

length: 44 repeater length: 25
9364   426860 CTTTCAATTCATTCTTTGTTGTTTC TGGGCAGCCGCCAAAGCCCGTCTATGCCAGCGGCGGCTA spacer 

length: 39 repeater length: 25
9365   426925 CTTTCAATTCATTCTTTGTTGTTTC TAGGCCTGCTAACACCCTGGCTCATACTAGGAGCAATGGCGACGGGCTACG 

spacer length: 51 repeater length: 25
9366   427002 CTTTCAATTCATTCTTTGTTGTTTC CTGGCCCTGCAGGTCGATCACTGGGGTTATCGTGGTGT spacer 

length: 38 repeater length: 25
9367   427066 CTTTCAATTCATTCTTTGTTGTTTC AAAAGATTGCTAAATGGCTCGAAGAGGACTTGTCTGACGA spacer 



length: 40 repeater length: 25
9368   427132 CTTTCAATTCATTCTTTGTTGTTTC GGGTTCATAGCATGGGCGGTTGGTATAGACGCCGAGATGGCCAG spacer 

length: 44 repeater length: 25
9369   427202 CTTTCAATTCATTCTTTGTTGTTTC TAAGGGCGAGGAGCGCGAGGTTGACATGTGGGTCGT spacer length: 

36 repeater length: 25
9370   427264 CTTTCAATTCATTCTTTGTTGTTTC CTCGTCGCTACCCTCGATGAGGTACGGTGGTAGCATGAGCGCTG spacer 

length: 44 repeater length: 25
9371   427334 CTTTCAATTCATTCTTTGTTGTTTC GCTCAGGTCCTCCGGTGCGTTCTCCAGCGCGTAGTTAA spacer 

length: 38 repeater length: 25
9372   427398 CTTTCAATTCATTCTTTGTTGTTTC GGGCGGACAGTTCTTCCACTACACGGTGTTGTCGTGGCTAAC spacer 

length: 42 repeater length: 25
9373   427466 CTTTCAATTCATTCTTTGTTGTTTC TATGCCTCGCGCCTTGGCCCAAGAACCTATATCGCGTACTCGT spacer 

length: 43 repeater length: 25
9374   427535 CTTTCAATTCATTCTTTGTTGTTTC CCAGGATGGCCGCCGCGGCGGCAAAGATGTCCGCCTCTACCA spacer 

length: 42 repeater length: 25
9375   427603 CTTTCAATTCATTCTTTGTTGTTTC TCGGCTCGGCTTCCGTTCCTAGAGCGGCGGTATCGCCTAGA spacer 

length: 41 repeater length: 25
9376   427670 CTTTCAATTCATTCTTTGTTGTTTC TATGTAACGCCGCGTTTCAGTGGCATGACGATGAGATGGGT spacer 

length: 41 repeater length: 25
9377   427737 CTTTCAATTCATTCTTTGTTGTTTC ACGAGAGCGGCGGCACGATATGCGAGTGTGAAGCCGACGATGT spacer 

length: 43 repeater length: 25
9378   427806 CTTTCAATTCATTCTTTGTTGTTTC ACAGGGCCTCTCTACTCGACGCCAGGAAGCTGGTAAGGGT spacer 

length: 40 repeater length: 25
9379   427872 CTTTCAATTCATTCTTTGTTGTTTC CACGTTCTCCAGCCACTTTAGGAGCCACTCTTTCTTCTCC spacer 

length: 40 repeater length: 25
9380   427938 CTTTCAATTCATTCTTTGTTGTTTC CCATGCGGCGGCTGCCGCTTCTCCACCAGCCGTCTTCAT spacer 

length: 39 repeater length: 25
9381   428003 CTTTCAATTCATTCTTTGTTGTTTC CTCGACCTTATCGCATGGCATGCAGTGAGCATGAGGAATGT spacer 

length: 41 repeater length: 25
9382   428070 CTTTCAATTCATTCTTTGTTGTTTC CGCATACCCTCTATACGCGGTGCGGGGATCCGGAAATGGTG spacer 

length: 41 repeater length: 25
9383   428137 CTTTCAATTCATTCTTTGTTGTTTC CAGGCTTGGGTCGTGTCCACGCCCGAAGTCCGGTATCTTGCCAG spacer 

length: 44 repeater length: 25
9384   428207 CTTTCAATTCATTCTTTGTTGTTTC ACGTAGCTTAGGGTCGAACATGCCAACCGCTGGCTCTGTGT spacer 

length: 41 repeater length: 25
9385   428274 CTTTCAATTCATTCTTTGTTGTTTC GAGGCTCTGGCAGATGGCCAAGGGCAGTGCTGGCAAGAAGCG spacer 

length: 42 repeater length: 25
9386   428342 CTTTCAATTCATTCTTTGTTGTTTC CGTCCTTCGCGGGTTTACGCGTGGGGGTGCGTGGGATGGAGGCCG 

spacer length: 45 repeater length: 25
9387   428413 CTTTCAATTCATTCTTTGTTGTTTC ACACGCGTTTTTTCAACTTGCGCGACCTCGCACATCACGATCTG spacer 

length: 44 repeater length: 25
9388   428483 CTTTCAATTCATTCTTTGTTGTTTC TTACGCGGTAGGCCCACGCGGAGGTGGTCGCGGGTGAA spacer 

length: 38 repeater length: 25
9389   428547 CTTTCAATTCATTCTTTGTTGTTTC TATCGCGACAAACGTGCGCAGTGATGGACGAATATACCT spacer 

length: 39 repeater length: 25
9390   428612 CTTTCAATTCATTCTTTGTTGTTTC ACAGTGGAGGTGAGCAAGCCATCCGACTGGTCTAGGAACAGGGCT 

spacer length: 45 repeater length: 25
9391   428683 CTTTCAATTCATTCTTTGTTGTTTC ATGGGCTGTGTCGCGAGAACTGCTACCACGCGTGTATCATGGCATT 

spacer length: 46 repeater length: 25
9392   428755 CTTTCAATTCATTCTTTGTTGTTTC CCGTGTGTGGCAAAAGTCGAAGGCAGAGGCGGCTACAAACCA spacer 

length: 42 repeater length: 25
9393   428823 CTTTCAATTCATTCTTTGTTGTTTC CTTGATTCTCAGCGCCACGAACGACGCTCTAGTATCGTCAATGA spacer 

length: 44 repeater length: 25
9394   428893 CTTTCAATTCATTCTTTGTTGTTTC AGGCTGAACAGCTAGCACGGGGGAGGACACGAGCCATGAACG spacer 

length: 42 repeater length: 25
9395   428961 CTTTCAATTCATTCTTTGTTGTTTC GTGACGGGGTACCTAGCCACGGTTGTCACCTCCTAGATGTTCAT spacer 

length: 44 repeater length: 25
9396   429031 CTTTCAATTCATTCTTTGTTGTTTC TCGCGGTAATAGTCCCCAGCGTCCGGGTCCACTGGTATCTCG spacer 

length: 42 repeater length: 25
9397   429099 CTTTCAATTCATTCTTTGTTGTTTC ACTGAGGCCAGGGAGGAGCGGGAGCAGAAGCCCAGCGAGGCTT spacer 

length: 43 repeater length: 25
9398   429168 CTTTCAATTCATTCTTTGTTGTTTC CGCGCGACGTTATGGTCGTTCCCGCCGCGTCCGCCTCA spacer 

length: 38 repeater length: 25
9399   429232 CTTTCAATTCATTCTTTGTTGTTTC CTCGCTTCGAGAGGATAGTGATAAGGTGCGAGCCTATGAC spacer 

length: 40 repeater length: 25
9400   429298 CTTTCAATTCATTCTTTGTTGTTTC GTTAAACTAGAAATGAAAGCGCAAGGTTGTGAAAACGGGT spacer 

length: 40 repeater length: 25
9401   429364 CTTTCAATTCATTCTTTGTTGTTTC CCCAGAAATATCTCGAACCGGAAATATCGAGCCCCGATAGGGTCACATT 

spacer length: 49 repeater length: 25
9402   429439 CTTTCAATTCATTCTTTGTTGTTTC CTCACCCACCCGACCAGCGACCCATCACTAGCATTGTAGAACTC spacer 

length: 44 repeater length: 25



9403   429509 CTTTCAATTCATTCTTTGTTGTTTC GTATTTGCACCACCAGCCGCAAGGCAGTATATGCCGCTTTTTC spacer 
length: 43 repeater length: 25

9404   429578 CTTTCAATTCATTCTTTGTTGTTTC CGCCTGGAGGTCTTCTGCGAGTGCAAGGGGTGTAGAGCC spacer 
length: 39 repeater length: 25

9405   429643 CTTTCAATTCATTCTTTGTTGTTTC ATGATCTCAAATCGCGTCTCTTTACCGCCGCGATCCTCTCCAG spacer 
length: 43 repeater length: 25

9406   429712 CTTTCAATTCATTCTTTGTTGTTTC CATCAACGCTGTATCGTTCTTCCGCGATACGCCAAACCACTT spacer 
length: 42 repeater length: 25

9407   429780 CTTTCAATTCATTCTTTGTTGTTTC GGATGTTACAACCCCAATAGTACCCAGTGTTGCATGTTC spacer 
length: 39 repeater length: 25

9408   429845 CTTTCAATTCATTCTTTGTTGTTTC CGCGAGTGGTGGTTCGTGAAGGCGCGTCGCATAACCGT spacer 
length: 38 repeater length: 25

9409   429909 CTTTCAATTCATTCTTTGTTGTTTC CGCAGTTCCTGGCCACTGCCCGCCAGGTGCTAGAGAAGCTCG spacer 
length: 42 repeater length: 25

9410   429977 CTTTCAATTCATTCTTTGTTGTTTC TTTGGCTTCTCTTCATCCTCTAGACAATCACCGAGAATCAAGT spacer 
length: 43 repeater length: 25

9411   430046 CTTTCAATTCATTCTTTGTTGTTTC ATACATGTATGGGGTGGAGGTAGGTGATGCGACCAGTCATAGGC spacer 
length: 44 repeater length: 25

9412   430116 CTTTCAATTCATTCTTTGTTGTTTC GCGCAAATGCTCGATACGTCCGCGGGAATATCCGCCTGTAGGCCTCCA 
spacer length: 48 repeater length: 25

9413   430190 CTTTCAATTCATTCTTTGTTGTTTC AAGTCCGGAATCTCGCTGGAGATGCCGAGGCGCGGTTTCG spacer 
length: 40 repeater length: 25

9414   430256 CTTTCAATTCATTCTTTGTTGTTTC ACGGCCGCTGGCATATCCTCGCTCAGTAGCGTAGCTCCGATCA spacer 
length: 43 repeater length: 25

9415   430325 CTTTCAATTCATTCTTTGTTGTTTC CTGAAGGTTATGCTGGTGGTGTATGATGGTGGAATGCCAGTT spacer 
length: 42 repeater length: 25

9416   430393 CTTTCAATTCATTCTTTGTTGTTTC TGCCCCTGTGGACGATGTCCCCGAGGAAGAGCCAGGGCTCCT
9417   
9418   
9419   crispr 3
9420   388807 GAAACAACCAAGAATGAATTGAAAG CACGCCAGAACTGCTGATCAAGCTGAAGGTGAAGGGAATCCA spacer 

length: 42 repeater length: 25
9421   388875 GAAACAACCAAGAATGAATTGAAAG AACGACGTTGACTGGGGCGACGCTAGGGTCATAGTGGTGGACTCGC 

spacer length: 46 repeater length: 25
9422   388947 GAAACAACCAAGAATGAATTGAAAG TGCTAGGCTTATGCCCATCGCCCTTTCTGCCTCGTGTATCTTGG spacer 

length: 44 repeater length: 25
9423   389017 GAAACAACCAAGAATGAATTGAAAG TTCTTGCCATGGGCGAGCGAGTAGAGGTACCTAGCCGCCAGGA spacer 

length: 43 repeater length: 25
9424   389086 GAAACAACCAAGAATGAATTGAAAG CATTGACGTATCTAGGTTCCCACCCACAGACGTGCCCCTCTGA spacer 

length: 43 repeater length: 25
9425   389155 GAAACAACCAAGAATGAATTGAAAG AACCTAACACGGCTACTCACAAGCCACCACGGGCCATC spacer 

length: 38 repeater length: 25
9426   389219 GAAACAACCAAGAATGAATTGAAAG CACGTCCTCGGGCTTCTGGAGCCGCTTCCTGAGCTTGAATAC spacer 

length: 42 repeater length: 25
9427   389287 GAAACAACCAAGAATGAATTGAAAG GACCTGGGTTTGGGCGGCCATCCCACACACACCCCGCCGGGTCC spacer 

length: 44 repeater length: 25
9428   389357 GAAACAACCAAGAATGAATTGAAAG GCACATGTTCCTGCAAACCCTTACCCCGCTAGAGTCCACCA spacer 

length: 41 repeater length: 25
9429   389424 GAAACAACCAAGAATGAATTGAAAG CACAAGATAGCCGGTATTGACATTGATGAAGAGGAGCTGACG spacer 

length: 42 repeater length: 25
9430   389492 GAAACAACCAAGAATGAATTGAAAG TAACAGCAACCGGTCAGGTCAAGTTCGTGGTGAAGCAGTA spacer 

length: 40 repeater length: 25
9431   389558 GAAACAACCAAGAATGAATTGAAAG CCGGCGGCAGACGCGGTCGTACCTGCACTTGTCTAGCTCTCT spacer 

length: 42 repeater length: 25
9432   389626 GAAACAACCAAGAATGAATTGAAAG CCTGGCTTGGATACGTCTGGTGCAGCCGTATACGCGACGCTTCCAGTGACA 

spacer length: 51 repeater length: 25
9433   389703 GAAACAACCAAGAATGAATTGAAAG TTTCTCACCACGCTGGCTTACCCCGCTCTCCATGCTTTCG spacer 

length: 40 repeater length: 25
9434   389769 GAAACAACCAAGAATGAATTGAAAG TTGAACTTCGTCGGGATGAAGTGCACGTTGATGTACGATGACGGCT 

spacer length: 46 repeater length: 25
9435   389841 GAAACAACCAAGAATGAATTGAAAG CAGCCTCATGACTAGCTTGTGCACGGCCTTGACGAGCCCGCCTAG 

spacer length: 45 repeater length: 25
9436   389912 GAAACAACCAAGAATGAATTGAAAG GGCCACCACCGTCAGCCCGAAGAGCGTCTCTATAGCGTCCA spacer 

length: 41 repeater length: 25
9437   389979 GAAACAACCAAGAATGAATTGAAAG CACCTTTGCCGGCGGCCACTCCTCGACGATCCAGAACGGCTC spacer 

length: 42 repeater length: 25
9438   390047 GAAACAACCAAGAATGAATTGAAAG GCGCTATACATCAGCTTGACGGCCACCGTTGTCTTGCCCGTG spacer 

length: 42 repeater length: 25
9439   390115 GAAACAACCAAGAATGAATTGAAAG GTTGGATTAGCTCGGTTGCTCCAGGCATACCACCCGACCCCCGA spacer 

length: 44 repeater length: 25
9440   390185 GAAACAACCAAGAATGAATTGAAAG GACATCCTCTGGCTTCGCTAGGCGTCGCTTCAGCTTGAAGACAA spacer 



length: 44 repeater length: 25
9441   390255 GAAACAACCAAGAATGAATTGAAAG CAGTAGTTCAGCTGGGCCCAGAGGACGCGGTGGTTGACCCCCAC spacer 

length: 44 repeater length: 25
9442   390325 GAAACAACCAAGAATGAATTGAAAG ACACTAATAACTCGCTCAACGTCATCTGGGGTCAGGAATTTCG spacer 

length: 43 repeater length: 25
9443   390394 GAAACAACCAAGAATGAATTGAAAG CGCCGCGTCTAGCTCCGCCTGCACACGGGCCGCGATGGTGTCGA spacer 

length: 44 repeater length: 25
9444   390464 GAAACAACCAAGAATGAATTGAAAG TCGATATCCCTGAGGGCGTGCTCTACGAGCATCCTTCCGT spacer 

length: 40 repeater length: 25
9445   390530 GAAACAACCAAGAATGAATTGAAAG TGGTGGCAGCAGCTCATACACCTGGTAGCCTGCGCCGCGCA spacer 

length: 41 repeater length: 25
9446   390597 GAAACAACCAAGAATGAATTGAAAG TCGGATGTTGAGGTGGCCGTGATACTCCGTCACCTCCGCAACA spacer 

length: 43 repeater length: 25
9447   390666 GAAACAACCAAGAATGAATTGAAAG GGGGGTGTATACGTATCGGGTTAGAGGCCCTCGGGGGCGCT spacer 

length: 41 repeater length: 25
9448   390733 GAAACAACCAAGAATGAATTGAAAG 

TGACCACCCATCGGTAACACGCACTATTGCTTGTCATACAACGCTCCTCGTTGCTA spacer length: 56 repeater 
length: 25

9449   390815 GAAACAACCAAGAATGAATTGAAAG GGCATCAAGTGCCAGGATTAGTGGCTCTTCGCCCGGAATGTCAA spacer 
length: 44 repeater length: 25

9450   390885 GAAACAACCAAGAATGAATTGAAAG CGCCTTGAACGTGACGATCCGCATAGATCCGCACCGGTGTTACC spacer 
length: 44 repeater length: 25

9451   390955 GAAACAACCAAGAATGAATTGAAAG CCATCCATGCAGACGGTGGTGGAATGCCGGACATAGACGATG spacer 
length: 42 repeater length: 25

9452   391023 GAAACAACCAAGAATGAATTGAAAG GTTCTCGCCGCCGTAGTACATGCGTATCGTCACCGTCCCGT spacer 
length: 41 repeater length: 25

9453   391090 GAAACAACCAAGAATGAATTGAAAG CGAGACCCTCAGCGACGCGCTCTCTAACGCTGTTTA spacer length: 
36 repeater length: 25

9454   391152 GAAACAACCAAGAATGAATTGAAAG CCCTGTGGACGATGTCCCCGAGGAAGAGCCAGGGCT
9455   
9456   
9457   GCA_000226975.3_ASM22697v3_genomic.fna(findCrispr):
9458   START       REPEAT                           

SPACER                                             
9459   GCA_000230715.3_ASM23071v3_genomic.fna(findCrispr):
9460   START       REPEAT                           

SPACER                                             
9461   crispr 1
9462   3676340 CGACGGCACCGTCTTCGTCGG 

AAGTTGGGACGGCAATCTGTACGCAGTGGATACCGAGACAGGCACCGAACGGTGGCACTTCGAAACCGATGCCCAGGTCGATTCGT
CGCCGACAGTAG spacer length: 98 repeater length: 21

9463   3676460 CGACGGCACCGTCTTCGTCGG 
GAGCAACGACGCCACTCTGTACGCCGTAAACGCCGAGACAGGTACCGAACGGTGGGGTTTCGACACCGACGAGGCTGTCCAATCGT
CGCCGACAGTGG spacer length: 98 repeater length: 21

9464   3676580 CGACGGCACCGTCTTCGTCGG 
GAGCAACGACGCCACTCTGTACGCCGTAGACGCCGAAACGGGTACCGAACGGTGGGGTTTCGACACCGACGAGGCTGTCCAATCGT
CGCCGACAGTGG spacer length: 98 repeater length: 21

9465   3676700 CGACGGCACCGTCTTCGTCGG 
GAGCAACGACGCCACTCTGTACGCCGTAGACGCCGAAACGGGTGCCGAACAGTGGCATTTCGAAACTGGTGACCGGGTACAGTCGT
CGCCGACGGTGG spacer length: 98 repeater length: 21

9466   3676820 CGACGGCACCGTCTTCGTCGG 
AAGAGAACGACGAAACCGACGAAACCGACGAAACCGACGAAGTCGTCACTCAGAAGATCGGCCAGCTCACGTTCGAGCAGTTCGAC
GTGGAGTCGATT

9467   
9468   
9469   crispr 2
9470   1770263 CGGGCCAGCGTGTCCGGGTGG ACCCTGCCCACTTTCGTCGTCATCGTCGCCCG spacer length: 32 

repeater length: 21
9471   1770317 CGGGCCAGCGTGTCCGGGTGG TCCCTGGGTGCTCTCGTTGTCACTGCCCG spacer length: 29 

repeater length: 21
9472   1770368 CGGGCCAGCGTGTCCGGGTGG ACATCGAGCGGGAGACAGATGCCGGATGC
9473   
9474   
9475   crispr 3
9476   2014464 CGTCGAAGTCGTCCTCGAGTC GTTCCTGTTCCGCTTCGAGT spacer length: 20 repeater 

length: 21
9477   2014506 CGTCGAAGTCGTCCTCGAGTC GTTCCTGTTCCGCTTCGAGC spacer length: 20 repeater 

length: 21
9478   2014548 CGTCGAAGTCGTCCTCGAGTC AGAGAACGACGAAACCGACG
9479   
9480   



9481   crispr 4
9482   1046250 GACGAAGTCAACGAAGAAGAGAACGACGAA GTCGAGGGCGAGGACGAAAC spacer length: 20 

repeater length: 30
9483   1046301 GACGAAGTCAACGAAGAAGAGAACGACGAA ACCGACGAAACCGACGAAAC spacer length: 20 

repeater length: 30
9484   1046352 GACGAAGTCAACGAAGAAGAGAACGACGAA ACCGACGAAACCGACGAAGT
9485   
9486   
9487   crispr 5
9488   3413161 GTTTCAGACGAACCCTCGTGGGGTTGAAGC TTGTCGTGTACGCGTGTGTTCGACGAGTTCGAG spacer 

length: 33 repeater length: 30
9489   3413225 GTTTCAGACGAACCCTCGTGGGGTTGAAGC TTCGACAGGAGCGACGACGTCGATGAACAGGTAT spacer 

length: 34 repeater length: 30
9490   3413290 GTTTCAGACGAACCCTCGTGGGGTTGAAGC TCGGGTGGCGTCGGGATCGGGCCGCGAGGCATGCC spacer 

length: 35 repeater length: 30
9491   3413356 GTTTCAGACGAACCCTCGTGGGGTTGAAGC ACCCTCGAAAGCGTCGAAGTTCGGCTCGAGGTCG spacer 

length: 34 repeater length: 30
9492   3413421 GTTTCAGACGAACCCTCGTGGGGTTGAAGC GTGGGTCTCACTGCCAGATATGGAACACGCA spacer 

length: 31 repeater length: 30
9493   3413483 GTTTCAGACGAACCCTCGTGGGGTTGAAGC GAGCGTTGGGAGATGGTGATATGGGTGATGGTGAG spacer 

length: 35 repeater length: 30
9494   3413549 GTTTCAGACGAACCCTCGTGGGGTTGAAGC TCGTATTCAACCTCGAGCTCGTCCCCGGCCTCAACGT spacer 

length: 37 repeater length: 30
9495   3413617 GTTTCAGACGAACCCTCGTGGGGTTGAAGC CAAGAGCCGGTCGAACACATCAAGTGGGTCAAACAG spacer 

length: 36 repeater length: 30
9496   3413684 GTTTCAGACGAACCCTCGTGGGGTTGAAGC ACACCGTCTGGTGGAGGTCAGGCGCAGGACG spacer 

length: 31 repeater length: 30
9497   3413746 GTTTCAGACGAACCCTCGTGGGGTTGAAGC CTTACATGACGACCGCCCGCAGTAGCGCGTCCCC spacer 

length: 34 repeater length: 30
9498   3413811 GTTTCAGACGAACCCTCGTGGGGTTGAAGC GCCCGGCGGATGCTGGTCGCCGTCAAGGACGG spacer 

length: 32 repeater length: 30
9499   3413874 GTTTCAGACGAACCCTCGTGGGGTTGAAGC GACCACCGTCCTCCCCGGTCTCCTCGCTCGAAGGG spacer 

length: 35 repeater length: 30
9500   3413940 GTTTCAGACGAACCCTCGTGGGGTTGAAGC CACTGCCCGAGCTGTGGAAACGAGATCGAGGGCC spacer 

length: 34 repeater length: 30
9501   3414005 GTTTCAGACGAACCCTCGTGGGGTTGAAGC CATGCCACGGTTTAAAATCAGATGGGCGTAGTAGGG spacer 

length: 36 repeater length: 30
9502   3414072 GTTTCAGACGAACCCTCGTGGGGTTGAAGC GATGTATTCGATGCCAGTCCGCGTTGAGTAGCT spacer 

length: 33 repeater length: 30
9503   3414136 GTTTCAGACGAACCCTCGTGGGGTTGAAGC GACCGTCCAGTCGTAGATCGGGTAGACGTTGTAAGCG spacer 

length: 37 repeater length: 30
9504   3414204 GTTTCAGACGAACCCTCGTGGGGTTGAAGC CCAGTCACTGATTCGGACTGTTTGTCGGTCATACG spacer 

length: 35 repeater length: 30
9505   3414270 GTTTCAGACGAACCCTCGTGGGGTTGAAGC CTCCTTAAGCCGCCGAGTCACAACCCGAACAGACT spacer 

length: 35 repeater length: 30
9506   3414336 GTTTCAGACGAACCCTCGTGGGGTTGAAGC TCACACGCGGGACACTCTGGAATGCCGAGCCCC spacer 

length: 33 repeater length: 30
9507   3414400 GTTTCAGACGAACCCTCGTGGGGTTGAAGC TTCATCTCGGACATACTCAGCCCTCGTCAGTTTTGAG spacer 

length: 37 repeater length: 30
9508   3414468 GTTTCAGACGAACCCTCGTGGGGTTGAAGC CGAAAGCACCCCAAGCACCCCGGAAAGCACCCC spacer 

length: 33 repeater length: 30
9509   3414532 GTTTCAGACGAACCCTCGTGGGGTTGAAGC CCGGTGCCCGACTGGGTTGACGAAAGCGACGTGCT spacer 

length: 35 repeater length: 30
9510   3414598 GTTTCAGACGAACCCTCGTGGGGTTGAAGC ACCGACTCGTTGATCCACCAGTTCGCGAGGACGG spacer 

length: 34 repeater length: 30
9511   3414663 GTTTCAGACGAACCCTCGTGGGGTTGAAGC GACGAAGAGTCGCGGACGTGGGACGAGGGCGCTC spacer 

length: 34 repeater length: 30
9512   3414728 GTTTCAGACGAACCCTCGTGGGGTTGAAGC CCCGGTGGCGACGTCGTCAAGAGCGTGCACGAGCA spacer 

length: 35 repeater length: 30
9513   3414794 GTTTCAGACGAACCCTCGTGGGGTTGAAGC TCGCGAAGGTCGTCCTCGTCGAGCGTGTCCAGCTG spacer 

length: 35 repeater length: 30
9514   3414860 GTTTCAGACGAACCCTCGTGGGGTTGAAGC GAACTCAACCTGACCACCGACGCCTTTGAGCCGA spacer 

length: 34 repeater length: 30
9515   3414925 GTTTCAGACGAACCCTCGTGGGGTTGAAGC AATCTCCGATACTCCGACTGTCTGATTCCGTATCC spacer 

length: 35 repeater length: 30
9516   3414991 GTTTCAGACGAACCCTCGTGGGGTTGAAGC GACCGTCGTGCAACAGCGGAGTACTACGACGG spacer 

length: 32 repeater length: 30
9517   3415054 GTTTCAGACGAACCCTCGTGGGGTTGAAGC GCCGGTCGATCACGCCGACCGTGTGGCCCGTAC spacer 

length: 33 repeater length: 30
9518   3415118 GTTTCAGACGAACCCTCGTGGGGTTGAAGC TTCCAGAACGTCGCGCACGAGCTGCATCTGTAC spacer 

length: 33 repeater length: 30



9519   3415182 GTTTCAGACGAACCCTCGTGGGGTTGAAGC GGACTGTTTGTCGGTCATACGCCACCGTGAGTG spacer 
length: 33 repeater length: 30

9520   3415246 GTTTCAGACGAACCCTCGTGGGGTTGAAGC ACTGCAGACCCTGTTGACAACAGAGACGTGCTCG spacer 
length: 34 repeater length: 30

9521   3415311 GTTTCAGACGAACCCTCGTGGGGTTGAAGC ACTGCAGACCCTGTTGACAACAGAGACGTGCT spacer 
length: 32 repeater length: 30

9522   3415374 GTTTCAGACGAACCCTCGTGGGGTTGAAGC CGACAGAAGCGAGTCAAAGAAGACTGGCTCGAAGTG spacer 
length: 36 repeater length: 30

9523   3415441 GTTTCAGACGAACCCTCGTGGGGTTGAAGC CCCTGGTGTTGGACCAAACCGGATCAGCCGAGAGC spacer 
length: 35 repeater length: 30

9524   3415507 GTTTCAGACGAACCCTCGTGGGGTTGAAGC TTCTACTGCACGCGTTGTGAGAAACTGACTTCGCCA spacer 
length: 36 repeater length: 30

9525   3415574 GTTTCAGACGAACCCTCGTGGGGTTGAAGC AGCTCCTCGACGAAGCGACCGATACCTTCCT spacer 
length: 31 repeater length: 30

9526   3415636 GTTTCAGACGAACCCTCGTGGGGTTGAAGC TTCCCCGGGTCGTTACTCATCGTCCTCACCCCAGA spacer 
length: 35 repeater length: 30

9527   3415702 GTTTCAGACGAACCCTCGTGGGGTTGAAGC CGGCTGTTATCACGTCGGCACTGTCGAACCTTGTGGG spacer 
length: 37 repeater length: 30

9528   3415770 GTTTCAGACGAACCCTCGTGGGGTTGAAGC CCACCACTTGTTCGCCTTTCGCGTGCGTGTGCCCG spacer 
length: 35 repeater length: 30

9529   3415836 GTTTCAGACGAACCCTCGTGGGGTTGAAGC AAACAAGGCCACTGGATCGCCCACGACGATGGCGTCG spacer 
length: 37 repeater length: 30

9530   3415904 GTTTCAGACGAACCCTCGTGGGGTTGAAGC TCTCTACCGGCAACGCATATCTCGAATTGTGGGAT spacer 
length: 35 repeater length: 30

9531   3415970 GTTTCAGACGAACCCTCGTGGGGTTGAAGC CCTGGCTGTTGATCTCCTTGTTCGTGAGGAACG spacer 
length: 33 repeater length: 30

9532   3416034 GTTTCAGACGAACCCTCGTGGGGTTGAAGC CTTGTTGCGAAGCGCTCTCCGGTACGTCTCCGGGTCG spacer 
length: 37 repeater length: 30

9533   3416102 GTTTCAGACGAACCCTCGTGGGGTTGAAGC ATCACTGTCCGACAGTTGATGCGCCGCGACCACGA spacer 
length: 35 repeater length: 30

9534   3416168 GTTTCAGACGAACCCTCGTGGGGTTGAAGC ATGGTTACTGGGTCTCTGGACTTTTGATAAAC spacer 
length: 32 repeater length: 30

9535   3416231 GTTTCAGACGAACCCTCGTGGGGTTGAAGC CCCACCCCGTCGCGTACGCCAGCGGCCGCTGGAC spacer 
length: 34 repeater length: 30

9536   3416296 GTTTCAGACGAACCCTCGTGGGGTTGAAGC ACCGATCACCCAGACTACGCAGAAGCCGACGAACA spacer 
length: 35 repeater length: 30

9537   3416362 GTTTCAGACGAACCCTCGTGGGGTTGAAGC CCAACCACACGTCACTCATACAGACCCACCTCGGAA spacer 
length: 36 repeater length: 30

9538   3416429 GTTTCAGACGAACCCTCGTGGGGTTGAAGC TCCCCGTCGTCGGGCAACAGCGGGGCCGCTTCGTCA spacer 
length: 36 repeater length: 30

9539   3416496 GTTTCAGACGAACCCTCGTGGGGTTGAAGC CCGCCGTCGTGAGACCACGAGAACGACCCATACC spacer 
length: 34 repeater length: 30

9540   3416561 GTTTCAGACGAACCCTCGTGGGGTTGAAGC CGTCGGGACCGTCACGTCTTTCTGGGCGTGAACGAC spacer 
length: 36 repeater length: 30

9541   3416628 GTTTCAGACGAACCCTCGTGGGGTTGAAGC ATCGGTCGCTCACCTCATCGAGAGTGGCCGTTAGGA spacer 
length: 36 repeater length: 30

9542   3416695 GTTTCAGACGAACCCTCGTGGGGTTGAAGC TACGTCATGGGGGTGATCTGGGACTGATGAGCCT spacer 
length: 34 repeater length: 30

9543   3416760 GTTTCAGACGAACCCTCGTGGGGTTGAAGC CCTCCGGTCCTTTCGCGGCCGCTCGCACCGACGC spacer 
length: 34 repeater length: 30

9544   3416825 GTTTCAGACGAACCCTCGTGGGGTTGAAGC TTTCGTCGTCATCTGCATTTGCTACTGATTGGTGGC spacer 
length: 36 repeater length: 30

9545   3416892 GTTTCAGACGAACCCTCGTGGGGTTGAAGC CAAGAACAGGCCGAGAAGTGGTTTGAAAAGCAT spacer 
length: 33 repeater length: 30

9546   3416956 GTTTCAGACGAACCCTCGTGGGGTTGAAGC GTCCGTCACGGCCGTATCATCGGTTTCGAGGTGCGT spacer 
length: 36 repeater length: 30

9547   3417023 GTTTCAGACGAACCCTCGTGGGGTTGAAGC AGCACCCCGAGCACCCCCGAAAGCACCCCGGAC spacer 
length: 33 repeater length: 30

9548   3417087 GTTTCAGACGAACCCTCGTGGGGTTGAAGC GTTGACTCATGGCGTCGACGAAAACCTCCTTACACC spacer 
length: 36 repeater length: 30

9549   3417154 GTTTCAGACGAACCCTCGTGGGGTTGAAGC GCATTGACGTAGCCAATGCCGGCCTGTGGGAT spacer 
length: 32 repeater length: 30

9550   3417217 GTTTCAGACGAACCCTCGTGGGGTTGAAGC GCCTACCACCCGCAGGGCGACCTCGAGGACGAGC spacer 
length: 34 repeater length: 30

9551   3417282 GTTTCAGACGAACCCTCGTGGGGTTGAAGC GTGCGATATACGCTAATTATAGTCTGTCCGGATGG spacer 
length: 35 repeater length: 30

9552   3417348 GTTTCAGACGAACCCTCGTGGGGTTGAAGC CTCGAGGATGTGTGTTAGTCGGTAATCGGTCGGGTCT spacer 
length: 37 repeater length: 30

9553   3417416 GTTTCAGACGAACCCTCGTGGGGTTGAAGC TCGACGCGGTCGCGAACGATCTCGAGAACGTCACCCT spacer 
length: 37 repeater length: 30

9554   3417484 GTTTCAGACGAACCCTCGTGGGGTTGAAGC CTCAACCTGATCGAGACGTTCATCCACAGCGAGAA spacer 



length: 35 repeater length: 30
9555   3417550 GTTTCAGACGAACCCTCGTGGGGTTGAAGC CGAGGTGACGGTCAACGGCGTCCCCGGCTACGGGT spacer 

length: 35 repeater length: 30
9556   3417616 GTTTCAGACGAACCCTCGTGGGGTTGAAGC GTGTTGCCATATTTCGTCGCCGTTGTCGGCGTCG spacer 

length: 34 repeater length: 30
9557   3417681 GTTTCAGACGAACCCTCGTGGGGTTGAAGC GCGGTATTCGAGTTCTCGACCGTCGTCTGATCGTCG spacer 

length: 36 repeater length: 30
9558   3417748 GTTTCAGACGAACCCTCGTGGGGTTGAAGC TTCGCGCACGAAAAGCAGAAGTGGAAGTACAGG spacer 

length: 33 repeater length: 30
9559   3417812 GTTTCAGACGAACCCTCGTGGGGTTGAAGC TCGAGTAGTGTAGCCCAACGGCCAGCCAAAACT spacer 

length: 33 repeater length: 30
9560   3417876 GTTTCAGACGAACCCTCGTGGGGTTGAAGC TCCCGTCTGTTCGACGAGATACAACGCAACCTGCTCG spacer 

length: 37 repeater length: 30
9561   3417944 GTTTCAGACGAACCCTCGTGGGGTTGAAGC CGAGATACGCCCCGAATTTCGACACCGTAGTACGCC spacer 

length: 36 repeater length: 30
9562   3418011 GTTTCAGACGAACCCTCGTGGGGTTGAAGC CTCTCGGAGTGTGCGGGTTGCCGTGGGGTCCTCGGA spacer 

length: 36 repeater length: 30
9563   3418078 GTTTCAGACGAACCCTCGTGGGGTTGAAGC TCGATACGATACGGCGAAAAGAAGGAACGACTTCG spacer 

length: 35 repeater length: 30
9564   3418144 GTTTCAGACGAACCCTCGTGGGGTTGAAGC CAACAGTTAAGGGGGATCACCCAGGCGGTCGATCA spacer 

length: 35 repeater length: 30
9565   3418210 GTTTCAGACGAACCCTCGTGGGGTTGAAGC ACCACGTTTGTGTCGCGCCGCCTTATAGATAACGGC spacer 

length: 36 repeater length: 30
9566   3418277 GTTTCAGACGAACCCTCGTGGGGTTGAAGC ATCCGACTCACCGTCTCATCGTCAAGCGACATAACCG spacer 

length: 37 repeater length: 30
9567   3418345 GTTTCAGACGAACCCTCGTGGGGTTGAAGC TCCGAACGCATCGAAGCCAAACAGACATCCCGCT spacer 

length: 34 repeater length: 30
9568   3418410 GTTTCAGACGAACCCTCGTGGGGTTGAAGC TCGCGTTGTGGACGAAAGTCAAACTCCGCTATCGCG spacer 

length: 36 repeater length: 30
9569   3418477 GTTTCAGACGAACCCTCGTGGGGTTGAAGC TGGCTGAGATAGACCGTGTTACGGTCGAACCCACCA spacer 

length: 36 repeater length: 30
9570   3418544 GTTTCAGACGAACCCTCGTGGGGTTGAAGC AACTACGTCTTCGGTCTGTCGAGTAACACTGTAG spacer 

length: 34 repeater length: 30
9571   3418609 GTTTCAGACGAACCCTCGTGGGGTTGAAGC ATGCGGTACTACGACTTCATCCACCCCGAGGACG spacer 

length: 34 repeater length: 30
9572   3418674 GTTTCAGACGAACCCTCGTGGGGTTGAAGC GAACAGTCGGGACCAACCAGCGCGACGTCGTCGAG spacer 

length: 35 repeater length: 30
9573   3418740 GTTTCAGACGAACCCTCGTGGGGTTGAAGC AACCGGACTCGTGGCGTACTCCCACGGCCGGTCAAG spacer 

length: 36 repeater length: 30
9574   3418807 GTTTCAGACGAACCCTCGTGGGGTTGAAGC GTGCGGTGCCGAGTCGCTGGACGTGCGCATCTCC spacer 

length: 34 repeater length: 30
9575   3418872 GTTTCAGACGAACCCTCGTGGGGTTGAAGC GATGTTGTCCGTTATCTCAGACCAACACTCTTCG spacer 

length: 34 repeater length: 30
9576   3418937 GTTTCAGACGAACCCTCGTGGGGTTGAAGC GTCTTCGCAGCCGCCACAGTAGCGCTGGACTGCCCC spacer 

length: 36 repeater length: 30
9577   3419004 GTTTCAGACGAACCCTCGTGGGGTTGAAGC CTGACCGACGACGTCCGCGTCTGGACGGTCGACC spacer 

length: 34 repeater length: 30
9578   3419069 GTTTCAGACGAACCCTCGTGGGGTTGAAGC CCGGACAGGTTTCCGGAGGTGGTACTGCGTCAGC spacer 

length: 34 repeater length: 30
9579   3419134 GTTTCAGACGAACCCTCGTGGGGTTGAAGC CAGCGGTGACCATGGCGTCTTCGGGGTCGGATAAG spacer 

length: 35 repeater length: 30
9580   3419200 GTTTCAGACGAACCCTCGTGGGGTTGAAGC GCGATCGGGGACTCGAGTGCGGTGTTCGTCGACG spacer 

length: 34 repeater length: 30
9581   3419265 GTTTCAGACGAACCCTCGTGGGGTTGAAGC TGGGTCTGGGTCGAGATGACGTCCAGGACCGG spacer 

length: 32 repeater length: 30
9582   3419328 GTTTCAGACGAACCCTCGTGGGGTTGAAGC ATCTTGTCGCGCACCTGCTCGGGATCGAGGACGTCG spacer 

length: 36 repeater length: 30
9583   3419395 GTTTCAGACGAACCCTCGTGGGGTTGAAGC TCGGTGAGGTCGCGCGTCCAGATCGACGAGCCGA spacer 

length: 34 repeater length: 30
9584   3419460 GTTTCAGACGAACCCTCGTGGGGTTGAAGC CCCGCAGTCGGTACACTCGCCGTAGGTCCCGATCC spacer 

length: 35 repeater length: 30
9585   3419526 GTTTCAGACGAACCCTCGTGGGGTTGAAGC GTCTCGTCGAACATCCATTCGGGCCTCTACG spacer 

length: 31 repeater length: 30
9586   3419588 GTTTCAGACGAACCCTCGTGGGGTTGAAGC CTGACCGACGACGTCCGCGTCTGGACGGTCGACCCG spacer 

length: 36 repeater length: 30
9587   3419655 GTTTCAGACGAACCCTCGTGGGGTTGAAGC TCGTCCTGCTGGCGGTGCTCTTGCTGACGGTCTAC spacer 

length: 35 repeater length: 30
9588   3419721 GTTTCAGACGAACCCTCGTGGGGTTGAAGC CTCGAGCCGGGCGAGTCGCTGCTGGACGTAGCCGC spacer 

length: 35 repeater length: 30
9589   3419787 GTTTCAGACGAACCCTCGTGGGGTTGAAGC CCGTATACCTTCGACGGCAGTGGCGACGCGCC spacer 

length: 32 repeater length: 30



9590   3419850 GTTTCAGACGAACCCTCGTGGGGTTGAAGC GAGGTTGACGTGGCCGGGGATTGCACGGCGGCC spacer 
length: 33 repeater length: 30

9591   3419914 GTTTCAGACGAACCCTCGTGGGGTTGAAGC CTGGCGAGGGTCCGAGTGTCGGATTCGCAGGTCGA spacer 
length: 35 repeater length: 30

9592   3419980 GTTTCAGACGAACCCTCGTGGGGTTGAAGC TTCAATCTCGCCCTGGATACGTTCGACGGCGTCCT spacer 
length: 35 repeater length: 30

9593   3420046 GTTTCAGACGAACCCTCGTGGGGTTGAAGC CTCGTCGCTCACAGCGACGACTACGGCGGCGGC spacer 
length: 33 repeater length: 30

9594   3420110 GTTTCAGACGAACCCTCGTGGGGTTGAAGC TAAGGAAAGGGATGGGACGCCTCGGAATTGAACCG spacer 
length: 35 repeater length: 30

9595   3420176 GTTTCAGACGAACCCTCGTGGGGTTGAAGC CTCGAGGCCGCCGGCTTCGGTGCGCAGGTCGATTG spacer 
length: 35 repeater length: 30

9596   3420242 GTTTCAGACGAACCCTCGTGGGGTTGAAGC CTCGTCGGCTCGGACAAGGCGAGCGTCCGGCGGC spacer 
length: 34 repeater length: 30

9597   3420307 GTTTCAGACGAACCCTCGTGGGGTTGAAGC GTTCGTTACCTGCAGGTCGGTTAACGGCAGGTACG spacer 
length: 35 repeater length: 30

9598   3420373 GTTTCAGACGAACCCTCGTGGGGTTGAAGC TCGCTCTCGCCGATGGAAGTCGAGCCGCCGAC spacer 
length: 32 repeater length: 30

9599   3420436 GTTTCAGACGAACCCTCGTGGGGTTGAAGC ATGCAAGATAAACTCGAAATGGCAAAGAACGCCGGCA spacer 
length: 37 repeater length: 30

9600   3420504 GTTTCAGACGAACCCTCGTGGGGTTGAAGC CTGTGTTTCGCAAACGACACGGCCACCTTCGGTCCG spacer 
length: 36 repeater length: 30

9601   3420571 GTTTCAGACGAACCCTCGTGGGGTTGAAGC CTCATCGTCGGCCGGTTCGGGGGTGAGTGATCGT spacer 
length: 34 repeater length: 30

9602   3420636 GTTTCAGACGAACCCTCGTGGGGTTGAAGC ACTTTATAGACCTCTTTTCGCTCCTGTTCGTCGACT spacer 
length: 36 repeater length: 30

9603   3420703 GTTTCAGACGAACCCTCGTGGGGTTGAAGC GAACTCGACTTCCGCGAGCGGTCCGACGACGCC spacer 
length: 33 repeater length: 30

9604   3420767 GTTTCAGACGAACCCTCGTGGGGTTGAAGC TACTGAAACTGGAATAGACTAAGCCAGTAGCAGCA spacer 
length: 35 repeater length: 30

9605   3420833 GTTTCAGACGAACCCTCGTGGGGTTGAAGC GTGACCTCGTCCTCGTCGACCTCGGTAATTTGCTG spacer 
length: 35 repeater length: 30

9606   3420899 GTTTCAGACGAACCCTCGTGGGGTTGAAGC CTCCCGAATATCGGTCTTCGTTTCGCTCGTTTCACT spacer 
length: 36 repeater length: 30

9607   3420966 GTTTCAGACGAACCCTCGTGGGGTTGAAGC GACCATTTCTGGCCGGCCGACTTCGGCTCGGCC spacer 
length: 33 repeater length: 30

9608   3421030 GTTTCAGACGAACCCTCGTGGGGTTGAAGC GGGTTCGGAGTGCTGGTCGTAGAGGACGTGATGGT spacer 
length: 35 repeater length: 30

9609   3421096 GTTTCAGACGAACCCTCGTGGGGTTGAAGC GAAGATGAGGACGGCGAGTTTGACGCTGAAGCA spacer 
length: 33 repeater length: 30

9610   3421160 GTTTCAGACGAACCCTCGTGGGGTTGAAGC GAAACGGGTGCCGAACAGTGGCATTTCGAAACT
9611   
9612   
9613   crispr 6
9614   3676461 GACGGCACCGTCTTCGTCGGGAGCAACGACGCCACTCTGT 

ACGCCGTAAACGCCGAGACAGGTACCGAACGGTGGGGTTTCGACACCGACGAGGCTGTCCAATCGTCGCCGACAGTGGC 
spacer length: 79 repeater length: 40

9615   3676581 GACGGCACCGTCTTCGTCGGGAGCAACGACGCCACTCTGT 
ACGCCGTAGACGCCGAAACGGGTACCGAACGGTGGGGTTTCGACACCGACGAGGCTGTCCAATCGTCGCCGACAGTGGC 
spacer length: 79 repeater length: 40

9616   3676701 GACGGCACCGTCTTCGTCGGGAGCAACGACGCCACTCTGT 
CGAAACCGACGAAGTCGTCACTCAGAAGATCGGCCAGCTCACGTTCGAGCAGTTCGACGTGGAGTCGATTTCGATCGAC

9617   
9618   
9619   GCA_000231015.3_ASM23101v3_genomic.fna(findCrispr):
9620   START       REPEAT                           

SPACER                                             
9621   crispr 1
9622   973388 CTTTCAATTCTTTCTATTGTATTC CTATAAACATACTCCACAGAGCTGCAACGCAAGAGATGT spacer 

length: 39 repeater length: 24
9623   973452 CTTTCAATTCTTTCTATTGTATTC GAGGGCGGTCTCAGTCAAGAAAGAGACGTACGAGAAGCT spacer 

length: 39 repeater length: 24
9624   973516 CTTTCAATTCTTTCTATTGTATTC TCAATTAACTTATATTTTTTCTGTGCTTGGTTTTGGGTTTGGGT spacer 

length: 44 repeater length: 24
9625   973585 CTTTCAATTCTTTCTATTGTATTC TATAGTAATTCAAGCAGTCAGAGATGTAAAACCGCCGAGCAA spacer 

length: 42 repeater length: 24
9626   973652 CTTTCAATTCTTTCTATTGTATTC GCTGCGAGAAACGAGGCCAGTGAGCTGCTCGGCAAAGTGA spacer 

length: 40 repeater length: 24
9627   973717 CTTTCAATTCTTTCTATTGTATTC ATTTAGAGCTTAAGAAGCAGAGGCTGAATCTGTTGATCGAGCAGAT 

spacer length: 46 repeater length: 24
9628   973788 CTTTCAATTCTTTCTATTGTATTC GCGAGGGCGTCTCAGCTAGTGTTGACGTGTATCAAGCTAAAT spacer 



length: 42 repeater length: 24
9629   973855 CTTTCAATTCTTTCTATTGTATTC AAAATGATATTCGTAAACCGCCGGATTTCTACGATTTCCCAGG spacer 

length: 43 repeater length: 24
9630   973923 CTTTCAATTCTTTCTATTGTATTC CATTTAATTTAATAGTCATATAGAATGATACATTAGCGAGTG spacer 

length: 42 repeater length: 24
9631   973990 CTTTCAATTCTTTCTATTGTATTC TTCTTTTCAACGTATTCTCCGCCATTATAGCCGTACGTGTTCT spacer 

length: 43 repeater length: 24
9632   974058 CTTTCAATTCTTTCTATTGTATTC CTCGCTATGAGCTGAGCGGTGATCGCAACTGGCAGCGTGAAAT spacer 

length: 43 repeater length: 24
9633   974126 CTTTCAATTCTTTCTATTGTATTC GTGATACTAGTTAATATTCTAACATTTGCCGCGCGCAGAA spacer 

length: 40 repeater length: 24
9634   974191 CTTTCAATTCTTTCTATTGTATTC TTCAGGGGTTTATAAACTTTTACGTGGAGGGATGGGGG spacer 

length: 38 repeater length: 24
9635   974254 CTTTCAATTCTTTCTATTGTATTC AATTACTTCTAATTATAAGATGCCCGTGTCTTCTATATAAC spacer 

length: 41 repeater length: 24
9636   974320 CTTTCAATTCTTTCTATTGTATTC TCCCTCAACACAAGCATCTGCCGAAGCACTCTACTGCAGTTCACTTC 

spacer length: 47 repeater length: 24
9637   974392 CTTTCAATTCTTTCTATTGTATTC GACGAGCTTATACAGATTCTAGAGCCTAGCGAAAACAATGAAAA spacer 

length: 44 repeater length: 24
9638   974461 CTTTCAATTCTTTCTATTGTATTC GCTCACAGCATGAGAAGAGCGGGGCAAGCATAGACACTATCCC spacer 

length: 43 repeater length: 24
9639   974529 CTTTCAATTCTTTCTATTGTATTC TACAGGGCACCCCGTCTTCGTGAAGAAACTCGCGTAAGA spacer 

length: 39 repeater length: 24
9640   974593 CTTTCAATTCTTTCTATTGTATTC TCTTTCCATTGCTATTATTGATCAGCGCAATGCGAGACC spacer 

length: 39 repeater length: 24
9641   974657 CTTTCAATTCTTTCTATTGTATTC TTCACTGTGAATTGAAGTAGTTCTATTCACTGTGAATGGAGAC spacer 

length: 43 repeater length: 24
9642   974725 CTTTCAATTCTTTCTATTGTATTC TGCGGGCCAGGGCGAGGTGAATAGAATGAGCGCTCTCCCCG spacer 

length: 41 repeater length: 24
9643   974791 CTTTCAATTCTTTCTATTGTATTC TGTACGAGTTAAAGACAGATGATGTTATTTTTCTCG spacer length: 

36 repeater length: 24
9644   974852 CTTTCAATTCTTTCTATTGTATTC TATACTCTTCCAAGTCCGTTCATAGTTGTTTCTGCTGTGGAGA spacer 

length: 43 repeater length: 24
9645   974920 CTTTCAATTCTTTCTATTGTATTC TTTGATCTTTGATGTATTCATGTTTATTTTTGGTGTCTTGGGT
9646   
9647   
9648   GCA_000235685.3_ASM23568v3_genomic.fna(findCrispr):
9649   START       REPEAT                           

SPACER                                             
9650   crispr 1
9651   322549 TTCCCGAGGACGGCTTGATG GTTGGTGCCCTGAACACGTCATCGAAGGAG spacer length: 30 

repeater length: 20
9652   322600 TTCCCGAGGACGGCTTGATG GTCGGAGCCTTGAACACGTCATCGAAGGAG spacer length: 30 

repeater length: 20
9653   322651 TTCCCGAGGACGGCTTGATG TCGAATCCCGCCAAGTCCATGGAATTCCTT
9654   
9655   
9656   crispr 2
9657   1156990 ACACCCACACCCACAACTACC GCAACTACCTCCCCGACACCCACTCGGACTCCCACACCCACACCTTCGCC 

spacer length: 50 repeater length: 21
9658   1157062 ACACCCACACCCACAACTACC GCAACTACCTCCCCGACACCCACTCAGACCCCCACACCCACACCTTCGCC 

spacer length: 50 repeater length: 21
9659   1157134 ACACCCACACCCACAACTACC ACAACTACCTCTCCTACTCCCACTCGGACTCCCACACCCACACCTTCGCC 

spacer length: 50 repeater length: 21
9660   1157206 ACACCCACACCCACAACTACC ACAACTACCTCTCCTACTCCCACTCGGACTCCCACACCCACACCTTCGCC 

spacer length: 50 repeater length: 21
9661   1157278 ACACCCACACCCACAACTACC TGTAAAATCCACCTCCCAGCAGATGATTATCCCGACGACGACTCCCACAA
9662   
9663   
9664   crispr 3
9665   1550512 GAACGCGTAGACCTGCCGATC 

TTTGCTCCCGACATACACAACGCCATCCACCACCGCCGGACTCGACGTGACCTCGCCGTTCGTGTACGCGCTCCACAATTTCGTTC
CCGTCGTGGCAT spacer length: 98 repeater length: 21

9666   1550632 GAACGCGTAGACCTGCCGATC 
TTTGCTCCCGATATACACAACGCCACCCACCACCGCCGGACTCGACGTGACCTCGCCGTTCGTGTACGCGCTCCACAATTTCGTTC
CCGTCGTGGCGT spacer length: 98 repeater length: 21

9667   1550752 GAACGCGTAGACCTGCCGATC 
GTTGCTCCCGACATACACAACGCCATCCACCACCGCCGGGCTCGACGTGACTTCACCGTTCGTGTACGTGCTCCACACCTTCGTTC
CCGTCGTGGCAT spacer length: 98 repeater length: 21

9668   1550872 GAACGCGTAGACCTGCCGATC 
GTTGCTCCCGACATACACAACGCCATCCACCACCGCCGGACTCGACGTGACCTCGCCGTTCGTGTACGCGCTCCACAATTTCGTTC



CCGTCGTGGCAT spacer length: 98 repeater length: 21
9669   1550992 GAACGCGTAGACCTGCCGATC 

TTTGCTCCCGATATACACAACGCCACCCACCACCGCCGGACTCGACGTGACCTCGCCGTTCGTGTACGCGCTCCATAACTTCGTTC
CCGTCGTGGCGT spacer length: 98 repeater length: 21

9670   1551112 GAACGCGTAGACCTGCCGATC 
GTTGCTCCCGATATACACAACGCCACCCACCACCGCCGGGCTCGACGTGACCTCGCCGTTCGTGTACGTGCTCCACACCTTCGTTC
CCGTCGTGGCGT spacer length: 98 repeater length: 21

9671   1551232 GAACGCGTAGACCTGCCGATC 
GAATCCCGCCAAGTCCATGGAATTCCTTTTAAAAATTTTAATGCACAATAAAGCAAACGGAAAAAAGAGACCCGTCCGGATGGTCA
CTTCTTCTGCAT

9672   
9673   
9674   crispr 4
9675   1974430 GGGTTGCCGTCGGTGTCGGAGTGAGAG TTGCCGTCGGTGTCGGAGTGGGGGTTGCCGTCGGTGTCGGAGTG 

spacer length: 44 repeater length: 27
9676   1974502 GGGTTGCCGTCGGTGTCGGAGTGAGAG TTGCCGTCGGTGTCGGAGTG spacer length: 20 repeater 

length: 27
9677   1974550 GGGTTGCCGTCGGTGTCGGAGTGAGAG TCCACCTCCCAGCAGATGAT
9678   
9679   
9680   crispr 5
9681   795235 GAGTTCCCCACATGCGTGGGGATGAACC GCGATGCGCTTTGCAGAATCCTTCCTGACAATA spacer length: 

33 repeater length: 28
9682   795297 GAGTTCCCCACATGCGTGGGGATGAACC AAAGAAATACAACGGCAAAGTCCCGGAAAAAA spacer length: 

32 repeater length: 28
9683   795358 GAGTTCCCCACATGCGTGGGGATGAACC GAAAACGCGGGGAATTGGCGCGACCTTTCCCA spacer length: 

32 repeater length: 28
9684   795419 GAGTTCCCCACATGCGTGGGGATGAACC GTTATTGCGGGCTCGTTCAAGACCTTCGCTTG spacer length: 

32 repeater length: 28
9685   795480 GAGTTCCCCACATGCGTGGGGATGAACC ACAGTCCGTTCACACTATTATCTGAAGGAATA spacer length: 

32 repeater length: 28
9686   795541 GAGTTCCCCACATGCGTGGGGATGAACC ACAAGAGGCTCCGGGCCCGGATGGAAGGTATC spacer length: 

32 repeater length: 28
9687   795602 GAGTTCCCCACATGCGTGGGGATGAACC GGATGAACTCCGCCCGGGTCGCCTTCCAGGTC spacer length: 

32 repeater length: 28
9688   795663 GAGTTCCCCACATGCGTGGGGATGAACC GTTGATGTGATACCAGCCGTTGGGATACGAGA spacer length: 

32 repeater length: 28
9689   795724 GAGTTCCCCACATGCGTGGGGATGAACC ACAGATGGACCGGGTGAGGTCAGCCGGCAGGT spacer length: 

32 repeater length: 28
9690   795785 GAGTTCCCCACATGCGTGGGGATGAACC TTTATCAATGGGCCGACGATTTAAGAAAGCAT spacer length: 

32 repeater length: 28
9691   795846 GAGTTCCCCACATGCGTGGGGATGAACC AACAGCAAAAGACCTCGAAGCATTCATAGAGA spacer length: 

32 repeater length: 28
9692   795907 GAGTTCCCCACATGCGTGGGGATGAACC ATTCGAATCCAGCCTGACCGCTGCCACCAATC spacer length: 

32 repeater length: 28
9693   795968 GAGTTCCCCACATGCGTGGGGATGAACC AACGGTCAGGCCAGGTAACGCGAGTAGCTCGC spacer length: 

32 repeater length: 28
9694   796029 GAGTTCCCCACATGCGTGGGGATGAACC TAATACGATAACAGCCACACATACTACAAAAA spacer length: 

32 repeater length: 28
9695   796090 GAGTTCCCCACATGCGTGGGGATGAACC AAAGTCGAGGCAGAGGATTTCCTGACATATAT spacer length: 

32 repeater length: 28
9696   796151 GAGTTCCCCACATGCGTGGGGATGAACC ACTCGGCATCCTGAAGGGACTCTCTGATCTTG spacer length: 

32 repeater length: 28
9697   796212 GAGTTCCCCACATGCGTGGGGATGAACC ATTCACAGATGGAACAAAACAAGAAACACTCA spacer length: 

32 repeater length: 28
9698   796273 GAGTTCCCCACATGCGTGGGGATGAACC AGTCGACATAGATAAGCGATTTGTCGCTTTGC spacer length: 

32 repeater length: 28
9699   796334 GAGTTCCCCACATGCGTGGGGATGAACC AATACGTTGACCTTTCAGAAGAGGAAGAGGCA spacer length: 

32 repeater length: 28
9700   796395 GAGTTCCCCACATGCGTGGGGATGAACC CTATTCTCTATTTTTTTATATCTAAATTCCT spacer length: 

31 repeater length: 28
9701   796455 GAGTTCCCCACATGCGTGGGGATGAACC AATCTCTTCGGTTTCTTCACCGTTGGGACTGT spacer length: 

32 repeater length: 28
9702   796516 GAGTTCCCCACATGCGTGGGGATGAACC GTCAGAGAGACAATCGTCGAGTGCCATCCGGA spacer length: 

32 repeater length: 28
9703   796577 GAGTTCCCCACATGCGTGGGGATGAACC ACTGAAGCGCAAGGTCAATGTCATGAACCATG spacer length: 

32 repeater length: 28
9704   796638 GAGTTCCCCACATGCGTGGGGATGAACC GATTGATTATCCGGCTGGGTTCGATCCGGATG spacer length: 

32 repeater length: 28
9705   796699 GAGTTCCCCACATGCGTGGGGATGAACC AACAGCAAAAGACCTCGAAGCATTCATAGAGA spacer length: 

32 repeater length: 28



9706   796760 GAGTTCCCCACATGCGTGGGGATGAACC AAGTGTAAGAATAGAAATATCATCCATACTTT spacer length: 
32 repeater length: 28

9707   796821 GAGTTCCCCACATGCGTGGGGATGAACC AACGGTCAGGCCAGGTAACGCGAGTAGCTCGC spacer length: 
32 repeater length: 28

9708   796882 GAGTTCCCCACATGCGTGGGGATGAACC AGACCTCGTCGCCGTCGCGTTCCAAGTATTTA spacer length: 
32 repeater length: 28

9709   796943 GAGTTCCCCACATGCGTGGGGATGAACC GTTGGTTCTGGTCGAACACCTGCGGATGTTTC spacer length: 
32 repeater length: 28

9710   797004 GAGTTCCCCACATGCGTGGGGATGAACC GGAAATAGTGGATTTTTTCGGTGAAGAAAATA spacer length: 
32 repeater length: 28

9711   797065 GAGTTCCCCACATGCGTGGGGATGAACC GTGCATAACGGTGCGTCACCGAGTCAAACCAG spacer length: 
32 repeater length: 28

9712   797126 GAGTTCCCCACATGCGTGGGGATGAACC CCAAGTCCATGGAATTCCTTTTAAAAATTTTA
9713   
9714   
9715   crispr 6
9716   1805890 ACACCAAAACCTACTACCTATCCCGTTGT AAAATCCACCTCCCAGCAGCTACCAATCCCAACACCAACCCC 

spacer length: 42 repeater length: 29
9717   1805962 ACACCAAAACCTACTACCTATCCCGTTGT GAAATCCACCTCCCAGCAGCTACCAATCCCAACACCAACCCC 

spacer length: 42 repeater length: 29
9718   1806034 ACACCAAAACCTACTACCTATCCCGTTGT CCATGGAATTCCTTTTAAAAATTTTAATGCACAATAAAGCAA
9719   
9720   
9721   crispr 7
9722   1492610 GGAGTTGGCGTCGGGGTCAGGGTCGGCGTCATTGTCGGAG 

TGGGGGATGGAGTTGGCGTCGGAGTAACTGTCAACGTGGGAGTCGGTGT spacer length: 49 repeater length: 
40

9723   1492700 GGAGTTGGCGTCGGGGTCAGGGTCGGCGTCATTGTCGGAG 
TAGGGAACGAAGTCGGAGTCGGAGTAACTGTCAACGTGGGAGTCGGTGT spacer length: 49 repeater length: 
40

9724   1492790 GGAGTTGGCGTCGGGGTCAGGGTCGGCGTCATTGTCGGAG 
GATGATTATCCCGACGACGACTCCCACAATAACCGGCACAACCATTGCA

9725   
9726   
9727   crispr 8
9728   1568818 GGGGCTGACGCCCCGCCGCTGCGGCACCCCGTGTGGCGAT 

AGGACCAGTGCGAGGGAACAGGTCATAGCACAATCCCCGATCAACCCTGCCCGCACCCCCTCCGGGCAATTAGACGACAGACCGCA
CTCCCATCCTTAGACGCTCT spacer length: 106 repeater length: 40

9729   1568965 GGGGCTGACGCCCCGCCGCTGCGGCACCCCGTGTGGCGAT 
AGGGCCAGTGCTAAGTGACAGGACATGACACAGTCCCCAATCAACCCTGCCCACCTCCTATCCTCACACGGGGGTGGTCCGGAGGG
GGTTTCCCCCTCCGGGCAATTGGACGACCGACCGCACTCCCTTCATCAGACGCTCC spacer length: 142 repeater 
length: 40

9730   1569148 GGGGCTGACGCCCCGCCGCTGCGGCACCCCGTGTGGCGAT 
CGCCATCCACCACCGCCGGGCTCGACGTGACCTCGCCGTTCGTGTACGCGCTCCACAATTTCGTTCCGTCATCCGCGTTCAATGCA
TACACAGATCTGTCGCTGCTCCCCACGTATACAACGCCATCCACCACCGCCGGACT

9731   
9732   
9733   crispr 9
9734   214199 GGTTCGAATCCCGCCAAGTCCATGGGAACGTTTTTTTGGA 

GGATGAGAGGGTACTGGAAGCGACCGGGAGGTCGCTGCGGGGTCGAGGGGCGGAGCCCCCGGTCCGAAAAAGGAAAGGCCGC 
spacer length: 82 repeater length: 40

9735   214322 GGTTCGAATCCCGCCAAGTCCATGGGAACGTTTTTTTGGA 
GGATGAGAGGGTACTGGAAGCGACCGGGAGGTCGCTGCGGGGTCGAGGGGCGGAGCCCCCGGTCCGAAAAAGGAAAGGCCGC 
spacer length: 82 repeater length: 40

9736   214445 GGTTCGAATCCCGCCAAGTCCATGGGAACGTTTTTTTGGA 
GGATGAGAAGGTACTGGAAGCGACCGGGAGGTCGCTGCGGGGTCGAGGGGCGGAGCCCCCGGTCCGAAAAAGGAAAGGCCGC 
spacer length: 82 repeater length: 40

9737   214568 GGTTCGAATCCCGCCAAGTCCATGGGAACGTTTTTTTGGA 
TCGGCGTCATTGTTGGAGTGGGGGTTGGGGTCAGGGTCTGCGTTGGAACCTCTGTATTGACAGGACCGGACTCGGCGTCACC

9738   
9739   
9740   GCA_000243255.1_ASM24325v1_genomic.fna(findCrispr):
9741   START       REPEAT                           

SPACER                                             
9742   crispr 1
9743   329416 AAACACTCCGGAATCAACTGC CGCAGCAGAGGAGACTGTAAACCCTG spacer length: 26 repeater 

length: 21
9744   329464 AAACACTCCGGAATCAACTGC TACAGCAGAGGAGACTGTAAACCCTG spacer length: 26 repeater 

length: 21
9745   329512 AAACACTCCGGAATCAACTGC AATAAGCAGAATAACAAGGAAATAAC
9746   



9747   
9748   crispr 2
9749   1360101 CAGAATCTGAAATTCTGATAT CTCATCTCTTACTTTACCCG spacer length: 20 repeater 

length: 21
9750   1360143 CAGAATCTGAAATTCTGATAT TTCATCTCTTACTTTACCCG spacer length: 20 repeater 

length: 21
9751   1360185 CAGAATCTGAAATTCTGATAT ATAAGCAGAATAACAAGGAA
9752   
9753   
9754   crispr 3
9755   2034348 TCGGAGTTGCGGTTGCTGTAG GCGTTGGTGTAGCAGTAGCA spacer length: 20 repeater 

length: 21
9756   2034390 TCGGAGTTGCGGTTGCTGTAG GTGTCGGTGTAGCAGTGGCA spacer length: 20 repeater 

length: 21
9757   2034432 TCGGAGTTGCGGTTGCTGTAG TAAGCAGAATAACAAGGAAA
9758   
9759   
9760   crispr 4
9761   2034247 TGGTGTAGCAGTAGCAGTCGG TGTCGCGGTTGCTGTGGGCG spacer length: 20 repeater 

length: 21
9762   2034289 TGGTGTAGCAGTAGCAGTCGG TGTCGCGGTTGCTGTGGGTG spacer length: 20 repeater 

length: 21
9763   2034331 TGGTGTAGCAGTAGCAGTCGG AGTTGCGGTTGCTGTAGGCG spacer length: 20 repeater 

length: 21
9764   2034373 TGGTGTAGCAGTAGCAGTCGG 

AGTTGCGGTTGCTGTAGGTGTCGGTGTAGCAGTGGCAGTCGGAGTTGCGGTTGCTGTAGGTGTCGGTGTAGCAGTCGGTGTCGCGG
TTGCTGTAGGCG spacer length: 98 repeater length: 21

9765   2034493 TGGTGTAGCAGTAGCAGTCGG 
AACTTTGACAATGTGGATTAAACTTTGACAATGTGGATTAAAAGCAAATTTTGAAAATTTTTTTCAGGTTTTAAGTAATCTATCTT
CAGGCATAACCG

9766   
9767   
9768   crispr 5
9769   2370821 TAACATTAAATAGTTATCACAA 

TTTAGTATAACATATCAGTGATAACATTAAATAGTTATCACAGTTTAGTATAACATATCAGTG spacer length: 63 
repeater length: 22

9770   2370907 TAACATTAAATAGTTATCACAA TTTAGTATAACATATCAGTG spacer length: 20 repeater 
length: 22

9771   2370950 TAACATTAAATAGTTATCACAA CCGCTAAGATCATCAGAATA
9772   
9773   
9774   crispr 6
9775   962545 TCTCCGGTGGAATAACAGTTATTTAT 

AGAACCACCAGGGTTCTCCAGCCCTGCAAAACCGCCGGCAAAACCGCCCTCTGCAGTGGA spacer length: 60 
repeater length: 26

9776   962632 TCTCCGGTGGAATAACAGTTATTTAT 
CGAACCGCCGGTATCCTGGCCCAAAAGACCACCGGCAAAACCACCGCTCCCTGCAATGGC spacer length: 60 
repeater length: 26

9777   962719 TCTCCGGTGGAATAACAGTTATTTAT 
CAGAAGATGAAACTGAATCAGAAGAAACCAACGATAATTCCGGATTAGAAGAACCTGCCG

9778   
9779   
9780   crispr 7
9781   2130447 CAGTTATCTTCAGTCAGTTGTCTTCAG 

GCAGTTGTCTTCAGTCAGTTATCTTCAGTCAGTTATCTTCAGTCAGTTATCTTCAG spacer length: 56 repeater 
length: 27

9782   2130531 CAGTTATCTTCAGTCAGTTGTCTTCAG 
TCAGTTATCTTCAGGCAGTTATCTTCAGTCAGTTATCTTCAGTCAGTTATCTTCAGTCAGTTATCTTCAGTCAGTTATCTTCAGTC
AGTTATCTTCAGTCAGTTATCTTCAG spacer length: 112 repeater length: 27

9783   2130671 CAGTTATCTTCAGTCAGTTGTCTTCAG 
GACAATCAGAAAAGGAAATAAAGTCAACATTACCGAAATCCCCATCCTAAACGGATAAAGGATTAAATATTTTAAGCTCATCAGAC
ATTTATTTTGAGAAAATAACCGATTC

9784   
9785   
9786   crispr 8
9787   444497 GAAGAAGCTGAAGCCGAAGAAGAAGCA GCAGTAGTAGTAGTAGATGA spacer length: 20 repeater 

length: 27
9788   444545 GAAGAAGCTGAAGCCGAAGAAGAAGCA 

GCAGTAGTAGCAGCTGAAGAAGAAGCTGAAGAAGAAGAAGAAGAAGAAGAAGCAGCAGATGA spacer length: 62 
repeater length: 27

9789   444635 GAAGAAGCTGAAGCCGAAGAAGAAGCA 



AATAACAAGGAAATAACGGAGAATACCCAAAAAAGCAAGAAAAAAGAACAGCCAGAAAATAA
9790   
9791   
9792   crispr 9
9793   2175523 GCAGAATTCAGGCACATGCAGACCGGAA 

CAATACAAACCAGAGTTTTAAGGCAGCGGCACAGAGAGCAGCAGCAAAGAACAGCAAAAAATAGAGGAGATGATTATCATAACAAA
AAAGAGCAGCAGAATAACTTCTGCTGACGCA spacer length: 117 repeater length: 28

9794   2175669 GCAGAATTCAGGCACATGCAGACCGGAA 
TGGCACAAACCAAGGCTTTAAAGCAAGAGCACAGAAAGCAGCAGAAAAGAACAACAAAAAATAAAGGAAGTGATTATCATAACAAA
AAAGAGCAGCAGAATGACTTCTGCTGACGCA spacer length: 117 repeater length: 28

9795   2175815 GCAGAATTCAGGCACATGCAGACCGGAA 
CAGCTGGAAGAGAAGAGCAGAGAGACTGAAGAGATAAGAACTCTGATTTCTGAGAAAGAACTTGAGATCAATAAATTAAAATCTGA
GCTGCAGGAGAGTAATTCCGGATATCAAATA

9796   
9797   
9798   crispr 10
9799   2501729 GGATTAAAATCTGACAATGTGAATTAAA CTTTGACAATGTGGATTAAACTTTGACAATA spacer length: 

31 repeater length: 28
9800   2501789 GGATTAAAATCTGACAATGTGAATTAAA 

ATCCGACAATGTGAATTAAAATCCGACAATGTGAATTAAAATCTGACAATG spacer length: 51 repeater 
length: 28

9801   2501869 GGATTAAAATCTGACAATGTGAATTAAA 
GAAAAAAGAACAGCCAGAAAATAAGCAGAATAACCAAATAACAGCATGGAA

9802   
9803   
9804   crispr 11
9805   2389897 CGGAATAGTCAGCGAAGTCAGATAATTAA TGATACATATTCTGTTTTCGATGACCTCAAGTTATTTTG spacer 

length: 39 repeater length: 29
9806   2389966 CGGAATAGTCAGCGAAGTCAGATAATTAA TGATACATATCCTGTTTTCGATGACCTCAAGTTATTTTG spacer 

length: 39 repeater length: 29
9807   2390035 CGGAATAGTCAGCGAAGTCAGATAATTAA AAAAGGAAATAAAGTCAACATTACCGAAATCCCCATCCT
9808   
9809   
9810   crispr 12
9811   122761 ACAGAACAGCAGTGAATTCAGTAATAACTGCC CGATACATCATCCGGAGAAAATCAG spacer length: 25 

repeater length: 32
9812   122819 ACAGAACAGCAGTGAATTCAGTAATAACTGCC AGATACATCATCCGGAGAAAATAAAG spacer length: 26 

repeater length: 32
9813   122878 ACAGAACAGCAGTGAATTCAGTAATAACTGCC GTGGATTAAACTTTGACAATGTGGAT
9814   
9815   
9816   crispr 13
9817   2662068 AAACCAGAAATAATTTTAAGAACGGTAGACAATCA 

GATCAATAAAAGAAGCCCAGAATATCAAAATATCTGATTCTCATTGGA spacer length: 48 repeater length: 35
9818   2662152 AAACCAGAAATAATTTTAAGAACGGTAGACAATCA 

AATCAACAAAAAAAGCCCATAATATCAAAATTACGGATCCTCATTGGA spacer length: 48 repeater length: 35
9819   2662236 AAACCAGAAATAATTTTAAGAACGGTAGACAATCA 

AGAATATCCGCTAAGGTCATCAGAACCGTCAGGGAGATCAGGGAGAAC
9820   
9821   
9822   crispr 14
9823   1911284 GAGAAGAGCAGAGAGACTGAAGAGACAGTATCGCAG 

TTAGCTGAGATAAATAACGAAAATAAAATAATCAGAGAGCAGCTGGAGGAGAAGAGCAGAGAGACTGAAGAGATAAGAACACAGCT
GGA spacer length: 89 repeater length: 36

9824   1911410 GAGAAGAGCAGAGAGACTGAAGAGACAGTATCGCAG 
CTAGCCGAGATAAATAACGAAAATAAAATAATCAGAGAACAGCTGGA spacer length: 47 repeater length: 36

9825   1911494 GAGAAGAGCAGAGAGACTGAAGAGACAGTATCGCAG 
AAGCAGAATTCAGGCACATGCAGACCGGAACAATACAAACCAGAGTT

9826   
9827   
9828   crispr 15
9829   1046876 AGACCTTCAAAATTATCAATATCTTCAAAACCGCTAAGAT 

CAGCAGAATCTTCAGGGAGAACAGGGAGAACAATTTCTGAACCGGAGACGCTCTCTACAGCTTCAGCAGTGACTTCATCAATATCG
CTCAGATCGCCGAATTCATC spacer length: 106 repeater length: 40

9830   1047023 AGACCTTCAAAATTATCAATATCTTCAAAACCGCTAAGAT 
CAGCAGAATATCCGCTAAGGTCATCAGAACCGTCAGGGAGATCCGGGAGAACAATTTCTGAACCGGAGACGCTCTCTACACCTTCA
GCAGTGACATCGTCAATATCGCTCAGATCACCGAATTCGTC spacer length: 127 repeater length: 40

9831   1047191 AGACCTTCAAAATTATCAATATCTTCAAAACCGCTAAGAT 
AAGAACAGCCAGAAAATAAGCAGAATAACCAAATAACAGCATGGAAAAAGAGAAAAAAAACGTGAACAGGCAGAGAATAAGTAGAA
TAATCCAACAATAACGGAGAATACCCAAAAAAGCAAGAAAA

9832   



9833   
9834   crispr 16
9835   1352690 CAAGGAAATAACGGAGAATACCCAAAAAAGCAAGAAAAAA 

AAGAACAGCCAGAAAATAAGCAGAATAACCAAATAACAGCATGGAAAAAGAGAAAAAACGTGAACAGTCAGAGAATAAGTAGAATA
 spacer length: 86 repeater length: 40

9836   1352817 CAAGGAAATAACGGAGAATACCCAAAAAAGCAAGAAAAAA 
AGAACAGCCAGAAAATAAGCAGAATAACCAAATAACAGCATGAAAAAAGAGAAAAAACGTGAACAGTCAGAGAATAAGCAGAATA 
spacer length: 85 repeater length: 40

9837   1352943 CAAGGAAATAACGGAGAATACCCAAAAAAGCAAGAAAAAA 
AGAACAGCCAGAGAATAAGCAGAATAACCAAATAACAGCATGGAAAAAGAGAAAAAAAACGTGAACAGTCAGAGAATAAGCAGAAT
A spacer length: 87 repeater length: 40

9838   1353071 CAAGGAAATAACGGAGAATACCCAAAAAAGCAAGAAAAAA 
AATCAGAAGAAACCAACGATAATTCCGGATTAGAAGAACCTGCCGCAGGAGAATTATCCAACTCATCAGAGAGCAACCCCTATCTT
C

9839   
9840   
9841   crispr 17
9842   1120509 CAGGGGAAGTATCACCGTCAGCCGGGAGCACAGGGGCAGC 

ATCACCGCTGTCATCCGCAGGAGGTTCAGGCGAAGGTTCTGGAGAAGCAGGTTCTGAAGTCTCAGGGGAGACAGAGAGAGCTTCTG
AAGAAATT spacer length: 94 repeater length: 40

9843   1120644 CAGGGGAAGTATCACCGTCAGCCGGGAGCACAGGGGCAGC 
ACCACCGCTGTCATCCACAGGAGATTCAGGCGAAGGTTCTGAAGAAGCAGGTTCTGAAGTCTTAGGAGAGGCAGAGAGAGCTTCTG
AAGAGATT spacer length: 94 repeater length: 40

9844   1120779 CAGGGGAAGTATCACCGTCAGCCGGGAGCACAGGGGCAGC 
CGGAGAAAATAAAGAACAGACAGAATAAAATAAGTAAAATTTCGATAATCATTCAGGAAAGATCATACACCATATGATCACAAAAA
AATTATAG

9845   
9846   
9847   crispr 18
9848   919855 CTTATGTCCGTCCATGAACGCTTTCATAAGTTCACGGGCG 

GTTTCGTTGTCACCGGACTCAAGAGCTGCACGAATGTCACTGACATCACAGCCCTGTTCCTCAAGACTGTCAAGGTGTGTGTTCAT
GCGGTCCCCGGCTTCACCGGATGCTGAATATCTGCCTTCTCTCTCACCGGCACCTTCAGGCGGTGTCAGTTCTC spacer 
length: 160 repeater length: 40

9849   920056 CTTATGTCCGTCCATGAACGCTTTCATAAGTTCACGGGCG 
GTTTCATTGTCACCGGACTCAAGAGCTGCACGAATGTCACTGACATCACAGCCCTGCTCCTCAAGACTGTCAAGGTGTGTGTTCAT
GCGGTCCCCGGCTTCACCGGATGCTGAATATCTGCCTTCTCTCTCACCGGCACCTTCAGGCGGTGTCAGTTCTC spacer 
length: 160 repeater length: 40

9850   920257 CTTATGTCCGTCCATGAACGCTTTCATAAGTTCACGGGCG 
GAAATAAAGTCAACATTACCGAAATCCCCATCCTAAACGGATAAAGGATTAAATATTTTAAGCTCATCAGACATTTATTTTGAGAA
AATAACCGATTCCCACAGAAATTCAGGATCTTAATCGGATAAAGGACTAATTATTTTAAGCCCGGTAGAAATAA

9851   
9852   
9853   crispr 19
9854   1355451 TGTTTTGTTTTCTTTCTGTTTTCCTTCCCTGTTCTTTTCT GCTTCTTCTTCTTCCTGTTTCTGCTTGTCCG 

spacer length: 31 repeater length: 40
9855   1355523 TGTTTTGTTTTCTTTCTGTTTTCCTTCCCTGTTCTTTTCT GCTTCTTCTTCCTGTTTCTGCTTGTCCG spacer 

length: 28 repeater length: 40
9856   1355592 TGTTTTGTTTTCTTTCTGTTTTCCTTCCCTGTTCTTTTCT GCTTCTTCTTCTTCCTGTTTCTGCTTGTTCG 

spacer length: 31 repeater length: 40
9857   1355664 TGTTTTGTTTTCTTTCTGTTTTCCTTCCCTGTTCTTTTCT GCTTCTTCTTCCTGTTTCTGCTTGTCCG spacer 

length: 28 repeater length: 40
9858   1355733 TGTTTTGTTTTCTTTCTGTTTTCCTTCCCTGTTCTTTTCT GCTTCTTCTTCTTCCTGTTTCTGCTTGTCCG 

spacer length: 31 repeater length: 40
9859   1355805 TGTTTTGTTTTCTTTCTGTTTTCCTTCCCTGTTCTTTTCT GCTTCTGCTTCTTCTTCCTGTTTCTGCTTGTCCG 

spacer length: 34 repeater length: 40
9860   1355880 TGTTTTGTTTTCTTTCTGTTTTCCTTCCCTGTTCTTTTCT GCTTCTTCTTCTTCCTGTTTCTGCTTGTCCG 

spacer length: 31 repeater length: 40
9861   1355952 TGTTTTGTTTTCTTTCTGTTTTCCTTCCCTGTTCTTTTCT AATATCGCTCAGATCACCGAATTCGTCCAGA
9862   
9863   
9864   GCA_000245095.2_ASM24509v2_genomic.fna(findCrispr):
9865   START       REPEAT                           

SPACER                                             
9866   crispr 1
9867   910360 GATAATCTACTATAGAATTGAA AGCTGATATACTATCCTCCGGCTTAACATAGTATATTATAACA spacer 

length: 43 repeater length: 22
9868   910426 GATAATCTACTATAGAATTGAA AGTAGTCCACGAGTACGGTGTTTCAGGATTTTCTACACA spacer length: 

39 repeater length: 22
9869   910488 GATAATCTACTATAGAATTGAA AGTGTAAACGCGTATGTTACCCTTCACGCTCACGAAGTTT spacer 

length: 40 repeater length: 22
9870   910551 GATAATCTACTATAGAATTGAA AGTGTAAATTCGAGTGCATCAGGATATCCGTTGTTATT spacer length: 



38 repeater length: 22
9871   910612 GATAATCTACTATAGAATTGAA AGACCACTGCTTACCAATCTTCTTATTGCAACCGATCCTA spacer 

length: 40 repeater length: 22
9872   910675 GATAATCTACTATAGAATTGAA AGTAAGACTGAAAATTCTTACAAATGTTCTATGGCATAT spacer length: 

39 repeater length: 22
9873   910737 GATAATCTACTATAGAATTGAA AGAGTATCGGTATGTCTACGCCATATCTCACACTTACTTGA spacer 

length: 41 repeater length: 22
9874   910801 GATAATCTACTATAGAATTGAA AGCATAACAAATTTTCTGTTTGAGTCGTATTATTTGATA spacer length: 

39 repeater length: 22
9875   910863 GATAATCTACTATAGAATTGAA AGCTCGAAAACCCAACCACTCCCGTTAAACTTTTACTAAC spacer 

length: 40 repeater length: 22
9876   910926 GATAATCTACTATAGAATTGAA AGCTGAATTCTCCGCCGTATCTTTCTGCAATATCCTCCAAG spacer 

length: 41 repeater length: 22
9877   910990 GATAATCTACTATAGAATTGAA AGTTCCGTGAAATTATAAAGTTCTGTTACACTACAAATTT spacer 

length: 40 repeater length: 22
9878   911053 GATAATCTACTATAGAATTGAA AGTACATAAAGTTAATCACTATGGATATGGCATCATCTTT spacer 

length: 40 repeater length: 22
9879   911116 GATAATCTACTATAGAATTGAA AGGTAAAAGTACAAATCTACGTATTGACACCAGTATATG spacer length: 

39 repeater length: 22
9880   911178 GATAATCTACTATAGAATTGAA AGTGAAATTCACCTCTAAAAATCATTGAACTACACTCTTCA spacer 

length: 41 repeater length: 22
9881   911242 GATAATCTACTATAGAATTGAA AGGCCACTCGGAGCTCCCGTTACAAAAAGATCTATCAGTTTA spacer 

length: 42 repeater length: 22
9882   911307 GATAATCTACTATAGAATTGAA AGTATATAAATCCGAAAGTGGGAAAGAGAGAGAAAGATTTAT spacer 

length: 42 repeater length: 22
9883   911372 GATAATCTACTATAGAATTGAA AGAGCGCAGATCCCGCCCGCTTGGGCAAAATGGACACACTCG spacer 

length: 42 repeater length: 22
9884   911437 GATAATCTACTATAGAATTGAA AGAGCGTAAGTAGATTGTTATCCAGCACGACGTGATAGATTG spacer 

length: 42 repeater length: 22
9885   911502 GATAATCTACTATAGAATTGAA AGTTATATTATCGAAAATGTCGAAGAACACGTTTAGATCG spacer 

length: 40 repeater length: 22
9886   911565 GATAATCTACTATAGAATTGAA AGAAAGCAAATATAACTTCAGTAATACCTAAATTATTAGAATTA spacer 

length: 44 repeater length: 22
9887   911632 GATAATCTACTATAGAATTGAA AGTTTTTTATCGACTTAGAACCTAGTTGATAACTTTCGA spacer length: 

39 repeater length: 22
9888   911694 GATAATCTACTATAGAATTGAA AGGCCATGACGTTGCGAGATTGAAGGTGCAAAACGTGAAGAT spacer 

length: 42 repeater length: 22
9889   911759 GATAATCTACTATAGAATTGAA AGGTTTACTATATAAAAACTGAAAAAAGTTTAAGGATCAA spacer 

length: 40 repeater length: 22
9890   911822 GATAATCTACTATAGAATTGAA AGTGAGTTATATCGAGGCACATTAACGGGAGTATTGCCAATAA spacer 

length: 43 repeater length: 22
9891   911888 GATAATCTACTATAGAATTGAA AGCAGGAGGTGAGGGGAATGAGCAGTGAAGAGATACCT spacer length: 

38 repeater length: 22
9892   911949 GATAATCTACTATAGAATTGAA AGTTTCTTATTGACTTAGAACCTAGTTGATAACTTTCGA spacer length: 

39 repeater length: 22
9893   912011 GATAATCTACTATAGAATTGAA AGTATGTCATTGATGACCATGTAATGGAACGGGTGAGGAA spacer 

length: 40 repeater length: 22
9894   912074 GATAATCTACTATAGAATTGAA AGCCTAGTGTATGGAAAGAAGTTGAGAAATTAGAGCAA spacer length: 

38 repeater length: 22
9895   912135 GATAATCTACTATAGAATTGAA AGTTTCATTGAAACGATAAGGGGTGGAAAGAGTGACTAAGA spacer 

length: 41 repeater length: 22
9896   912199 GATAATCTACTATAGAATTGAA AGACACCTTACCCATCCCCAACACCAACCCCACCACCTGCA spacer 

length: 41 repeater length: 22
9897   912263 GATAATCTACTATAGAATTGAA AGCGCGACTTATACCTAATGATGCTTATGCGAAATATAG spacer length: 

39 repeater length: 22
9898   912325 GATAATCTACTATAGAATTGAA AGTACTAGGTGGTTTTGGTTGGATATTAAAATTTATCATA spacer 

length: 40 repeater length: 22
9899   912388 GATAATCTACTATAGAATTGAA AGTTTCCACTGTCAATGATAATCGTCGGCTTTTCTTTCTT spacer 

length: 40 repeater length: 22
9900   912451 GATAATCTACTATAGAATTGAA AGTTTGAAGATAAGTTCTATGGAGTTGCGATAGCATATA spacer length: 

39 repeater length: 22
9901   912513 GATAATCTACTATAGAATTGAA AGAATATTTTATCAGTTATGATGATAATCAAATGGGTAGATTC spacer 

length: 43 repeater length: 22
9902   912579 GATAATCTACTATAGAATTGAA AGAATAACTTCGATAGTGGTTGCAACACCAGGATTTGTAT spacer 

length: 40 repeater length: 22
9903   912642 GATAATCTACTATAGAATTGAA AGATATTGTGTCTGTAACCATTCCATATATAGGTTCCATG spacer 

length: 40 repeater length: 22
9904   912705 GATAATCTACTATAGAATTGAA AGATCTATTTTATTGTTACCTAACATGGTTAAGAAAGTCTT spacer 

length: 41 repeater length: 22
9905   912769 GATAATCTACTATAGAATTGAA AGATGCTGCCCCAGCGTTAGATGGTTATGTGCTGTTTTATAA spacer 

length: 42 repeater length: 22



9906   912834 GATAATCTACTATAGAATTGAA AGTGGTCTGGTCAGCTTTTCATAGGCGTCGCTTTTAAC spacer length: 
38 repeater length: 22

9907   912895 GATAATCTACTATAGAATTGAA AGGATAAAGATTGACTTCTCTTTACACAATAAATATAACTCAG spacer 
length: 43 repeater length: 22

9908   912961 GATAATCTACTATAGAATTGAA AGTTAGCGAAAGCCAAAGCACCAAGAAAAACAATTACTCTC spacer 
length: 41 repeater length: 22

9909   913025 GATAATCTACTATAGAATTGAA AGTTTGATAATGGAGGTATTGTACTTGCACGTAACGATATCG spacer 
length: 42 repeater length: 22

9910   913090 GATAATCTACTATAGAATTGAA AGATTATCAGTACCGAAGGACGGAGCTTTACGGCTTCATCT spacer 
length: 41 repeater length: 22

9911   913154 GATAATCTACTATAGAATTGAA AGAAACTTATAACGCCGTTCTGGTTGTGGATGAAAGGAGC spacer 
length: 40 repeater length: 22

9912   913217 GATAATCTACTATAGAATTGAA AGTCGATAACGGTCTGTGTAAGCGGTTGGATTGTAAC spacer length: 
37 repeater length: 22

9913   913277 GATAATCTACTATAGAATTGAA AGTTTCCTCAGTCATGAGTGGATCACCTCATCCCTTACTAT spacer 
length: 41 repeater length: 22

9914   913341 GATAATCTACTATAGAATTGAA AGCAGCAGATATTTCTTGAACAACTCTAACGTCTCCTCATCAA spacer 
length: 43 repeater length: 22

9915   913407 GATAATCTACTATAGAATTGAA AGATCCTCAATAGAAAACTCCCTACCCTGATTTGTTCAT spacer length: 
39 repeater length: 22

9916   913469 GATAATCTACTATAGAATTGAA AGATATCTTATATAATTCTACAATTGAAAAACGGTAATGT spacer 
length: 40 repeater length: 22

9917   913532 GATAATCTACTATAGAATTGAA AGGACACGGATTGGGTTTACCGAGACGAGAGGACAATACTCAAA spacer 
length: 44 repeater length: 22

9918   913599 GATAATCTACTATAGAATTGAA AGGTTGTCTGTTTTACCCCGCTCTCAAATCGGTTAATATG spacer 
length: 40 repeater length: 22

9919   913662 GATAATCTACTATAGAATTGAA AGAAAGTTGAAGACAGAGGAAACCAATACTACATAGAGTT spacer 
length: 40 repeater length: 22

9920   913725 GATAATCTACTATAGAATTGAA AGTTTATATAAGTCCTAGGAACTATCACCCTACCATTTAAA spacer 
length: 41 repeater length: 22

9921   913789 GATAATCTACTATAGAATTGAA AGATATATCTTATATCTCTCAGTTTTACGCACAATTCGTCAATC spacer 
length: 44 repeater length: 22

9922   913856 GATAATCTACTATAGAATTGAA AGAAATTTTTCGATTTCAAAGAAGGCGAAATCACATTATA spacer 
length: 40 repeater length: 22

9923   913919 GATAATCTACTATAGAATTGAA AGTCCTATGTGTTTCTGCCATTCACTCATTGTTTTTCAACC spacer 
length: 41 repeater length: 22

9924   913983 GATAATCTACTATAGAATTGAA AGCTAGCTTCTCCTCTTAATACTCTATCTATATCTCTTCCCA spacer 
length: 42 repeater length: 22

9925   914048 GATAATCTACTATAGAATTGAA AGTAGTCATTTTCAGACCTGGATGGCTAGGAGTTCCCCTCT spacer 
length: 41 repeater length: 22

9926   914112 GATAATCTACTATAGAATTGAA AGCTGGGACAAACTGCGTTAAAGAATCTGCTAAAGAAAGGTGT spacer 
length: 43 repeater length: 22

9927   914178 GATAATCTACTATAGAATTGAA AGCAAGTTCAAATTGAGGAAGTTGAGGTAACTTGAGGTCTATAA spacer 
length: 44 repeater length: 22

9928   914245 GATAATCTACTATAGAATTGAA AGTGTGAAAAGGACAAGGAAGTTTGGTTGGAGAACGGCGAT spacer 
length: 41 repeater length: 22

9929   914309 GATAATCTACTATAGAATTGAA AGCTCTTCTATATCTTAGTCCTCATAATTGTACCCGCA spacer length: 
38 repeater length: 22

9930   914370 GATAATCTACTATAGAATTGAA AGATGTGCATCTTCATCAGTGTATCTAATGTAGGTCTTACCG spacer 
length: 42 repeater length: 22

9931   914435 GATAATCTACTATAGAATTGAA AGCCCGGAACGTTATGACTTGTTACGTCCCCGCCGGTACATT spacer 
length: 42 repeater length: 22

9932   914500 GATAATCTACTATAGAATTGAA AGAAACCTTTATTACAATATATGACATCTGTTCAACAA spacer length: 
38 repeater length: 22

9933   914561 GATAATCTACTATAGAATTGAA AGATATCATTAAATGCATTTGATAGTAAATTTACTGCATTTT spacer 
length: 42 repeater length: 22

9934   914626 GATAATCTACTATAGAATTGAA AGGTCTGCACATCTTCCATGACGATCATATTACCCTCAAT spacer 
length: 40 repeater length: 22

9935   914689 GATAATCTACTATAGAATTGAA AGGACTTCATCGCTACTTTGCTCTATTGCTTTTTGTCTTG spacer 
length: 40 repeater length: 22

9936   914752 GATAATCTACTATAGAATTGAA AGTGGGTTTATATTCGTAAAATACAAACCACCTTGCACATCTT spacer 
length: 43 repeater length: 22

9937   914818 GATAATCTACTATAGAATTGAA AGAAGTATTGCCAACTACGATCTCATTATAAACGGTTATCTC spacer 
length: 42 repeater length: 22

9938   914883 GATAATCTACTATAGAATTGAA AGTATTATCTTTATCTTCTATCACCTCTGCTTTGTTTAGCT spacer 
length: 41 repeater length: 22

9939   914947 GATAATCTACTATAGAATTGAA AGCTCAACTTGGACTTATGAAGACGTTCAAGATTTCGTTTT spacer 
length: 41 repeater length: 22

9940   915011 GATAATCTACTATAGAATTGAA AGCTCGTTCCACCGTTAATCTGTATTACATCAAGAATCTGA spacer 
length: 41 repeater length: 22

9941   915075 GATAATCTACTATAGAATTGAA AGTCTAATATAATTTATAGTGTGGTAGTCGAGGTTGTGTTTA spacer 



length: 42 repeater length: 22
9942   915140 GATAATCTACTATAGAATTGAA AGAACGTTCCCGAACTTGATCCTAGATTTGTCATTTGAATT spacer 

length: 41 repeater length: 22
9943   915204 GATAATCTACTATAGAATTGAA AGCTTTCTCAATAAGTTTAGTCATGATTTCCTTTGGACT spacer length: 

39 repeater length: 22
9944   915266 GATAATCTACTATAGAATTGAA AGTTTTAAGGAGATGGTTTTATGAAAATTGCCGATAAGGTCA spacer 

length: 42 repeater length: 22
9945   915331 GATAATCTACTATAGAATTGAA AGTGTCGTATTGATTTAGTTCCTAGCTCGTAGTGATCTAT spacer 

length: 40 repeater length: 22
9946   915394 GATAATCTACTATAGAATTGAA AGACAAAAGCTATAGAAGGGGCACTCTAAGCATTCGGCATC spacer 

length: 41 repeater length: 22
9947   915458 GATAATCTACTATAGAATTGAA AGGGATTGATAGATTGATAGATAGAGGTTCCCCAAAATGGCC spacer 

length: 42 repeater length: 22
9948   915523 GATAATCTACTATAGAATTGAA AGTTATATTCCTTCATATTAGAATCTTTTATGATACCAT spacer length: 

39 repeater length: 22
9949   915585 GATAATCTACTATAGAATTGAA AGATTATTTATGTTCATACCCAGCCTGGTGGAGATGGGGATG spacer 

length: 42 repeater length: 22
9950   915650 GATAATCTACTATAGAATTGAA AGAACATTGAAGACTATCTAAGTTTTTCGTTAACGGAAGG spacer 

length: 40 repeater length: 22
9951   915713 GATAATCTACTATAGAATTGAA AGACTTTTTAGAAAGAGGAAATGGTTCCCCTTAATACTACGAG spacer 

length: 43 repeater length: 22
9952   915779 GATAATCTACTATAGAATTGAA AGACGCTTACGGCTTAGCTCAGAGTTTCGATACAATCTTCA spacer 

length: 41 repeater length: 22
9953   915843 GATAATCTACTATAGAATTGAA AGTCCAGAGTTCTATTTTTATCTATTTCTTTCAGAAAGTTT spacer 

length: 41 repeater length: 22
9954   915907 GATAATCTACTATAGAATTGAA AGATTTGATAATACTTATTTCTCAATTCAACTTCTAAATA spacer 

length: 40 repeater length: 22
9955   915970 GATAATCTACTATAGAATTGAA AGTAGCATTTCCTATTACTTGTAACACTTGGTGGTTTGCC spacer 

length: 40 repeater length: 22
9956   916033 GATAATCTACTATAGAATTGAA AGAGCTTGCGTTGTTGGCATGGATGACCTATACGCCGAA spacer length: 

39 repeater length: 22
9957   916095 GATAATCTACTATAGAATTGAA AGAATGGGATGAACGTCAGTATACGAATAGGTGCACCTTT spacer 

length: 40 repeater length: 22
9958   916158 GATAATCTACTATAGAATTGAA GTTTATGCGAGAAAAGTTTTCCAAAGATGTGGGTTTAA spacer length: 

38 repeater length: 22
9959   916219 GATAATCTACTATAGAATTGAA AGGTTTCTAAAAATCAAGTAAAAGAAGTGATCGGGCGTAT spacer 

length: 40 repeater length: 22
9960   916282 GATAATCTACTATAGAATTGAA AGCATTATAGACATTACAAATCCCAATTCTGGAAATATA spacer length: 

39 repeater length: 22
9961   916344 GATAATCTACTATAGAATTGAA AGGGTAAATTGATCGATATGAAATATAATATACAAAATAA spacer 

length: 40 repeater length: 22
9962   916407 GATAATCTACTATAGAATTGAA AGACACGTGAAAATCTTTTGAATGCGTACAAGGTTTACATTA spacer 

length: 42 repeater length: 22
9963   916472 GATAATCTACTATAGAATTGAA AGTGATGAAATAGATCCTGTTGCTCTCGCAGCAGTCTTAT spacer 

length: 40 repeater length: 22
9964   916535 GATAATCTACTATAGAATTGAA AGAATTATTTCAGATTTCAATACTCCCCGCTTTACGAGT spacer length: 

39 repeater length: 22
9965   916597 GATAATCTACTATAGAATTGAA AGATACAATATATGTTATAACTAATATATAAGCTTTTCGCT spacer 

length: 41 repeater length: 22
9966   916661 GATAATCTACTATAGAATTGAA AGAAAGCTTCTTGAAAAGTTAAGTCATGCGTAATTTTTA spacer length: 

39 repeater length: 22
9967   916723 GATAATCTACTATAGAATTGAA AGTTACAGTTATTGAAATCAATAGCGAGAGACAAAAACT spacer length: 

39 repeater length: 22
9968   916785 GATAATCTACTATAGAATTGAA AGTGGACACTGATATAATAACGCCCCCGTAGCTTCATCTCTTTG spacer 

length: 44 repeater length: 22
9969   916852 GATAATCTACTATAGAATTGAA AGATATTTCTTCCCTTTTTGTTTAAAAACTTGTGATTT spacer length: 

38 repeater length: 22
9970   916913 GATAATCTACTATAGAATTGAA AGACCAAGGATCAGATTATTTTACTAAAATCTCTTACAAA spacer 

length: 40 repeater length: 22
9971   916976 GATAATCTACTATAGAATTGAA AGTATTATTACTGGTCTTGAAGTAGCTAGTTGCTTTACTG spacer 

length: 40 repeater length: 22
9972   917039 GATAATCTACTATAGAATTGAA AGCCGACAATTACTGCTGGTCAGACACCAATTCAATA spacer length: 

37 repeater length: 22
9973   917099 GATAATCTACTATAGAATTGAA AGATGTAATAATCATCTCCTCTCCCGCCAAACGATAAATG spacer 

length: 40 repeater length: 22
9974   917162 GATAATCTACTATAGAATTGAA CTATAATGTAAGTTGGATTTTGTAAGTAGAGTCTTTATTT
9975   
9976   
9977   crispr 2
9978   900722 CTTTCAATTCTATAGTAGATTATC AGGAGCTGCAGGGAGAGAGCTAGGGACTTTAATAAAGA spacer 

length: 38 repeater length: 24



9979   900785 CTTTCAATTCTATAGTAGATTATC GGCACTGGTAACAGTCATGAGACTTTATACGTGTTTA spacer length: 
37 repeater length: 24

9980   900847 CTTTCAATTCTATAGTAGATTATC CTTAATCATTTCAACTGTCGATTTAATTGAAGGTAT spacer length: 
36 repeater length: 24

9981   900908 CTTTCAATTCTATAGTAGATTATC TATATACGATAGGCGTTAATGGGCCAACATAATTAGTA spacer 
length: 38 repeater length: 24

9982   900971 CTTTCAATTCTATAGTAGATTATC TAATATTTAGTGCTTCTCAGATGGTAATAAGTTATAAT spacer 
length: 38 repeater length: 24

9983   901034 CTTTCAATTCTATAGTAGATTATC GTGACATGATTAACCACCACTGCGGTGGAATTAGCTAT spacer 
length: 38 repeater length: 24

9984   901097 CTTTCAATTCTATAGTAGATTATC CATATTGGTTAGATCTATCATACGAGGCGGTAACGG spacer length: 
36 repeater length: 24

9985   901158 CTTTCAATTCTATAGTAGATTATC ATGGTCGCTACCCAAGTATTATTACTTTGTTTTGACA spacer length: 
37 repeater length: 24

9986   901220 CTTTCAATTCTATAGTAGATTATC ATACAGTACAGCATTCTGCTTCATTGTCAGTTTCGCCAT spacer 
length: 39 repeater length: 24

9987   901284 CTTTCAATTCTATAGTAGATTATC TAAAATTCCCGAGAAGATAATCGAGGGCATCTTTGAAT spacer 
length: 38 repeater length: 24

9988   901347 CTTTCAATTCTATAGTAGATTATC TTACTTGGCATCCAAAGATCTAAGCCCTCTTTATTCACCT spacer 
length: 40 repeater length: 24

9989   901412 CTTTCAATTCTATAGTAGATTATC GGGGAAAGGCCAAAGAGACATATCACTGAGGTAGAACTTCTG spacer 
length: 42 repeater length: 24

9990   901479 CTTTCAATTCTATAGTAGATTATC CCACGTTAAGCTATGGACAGGCCTTAGACGTAAGCA spacer length: 
36 repeater length: 24

9991   901540 CTTTCAATTCTATAGTAGATTATC CTTTCCGCACTTCGCTTCAAACCTACCAGAAATTAGC spacer length: 
37 repeater length: 24

9992   901602 CTTTCAATTCTATAGTAGATTATC ATCTCAACACCTTTAATTTTCCTCACGTACTATATTAC spacer 
length: 38 repeater length: 24

9993   901665 CTTTCAATTCTATAGTAGATTATC CTGTCCCTTGTGTGTGCACTAACAAACAACCAATAGAA spacer 
length: 38 repeater length: 24

9994   901728 CTTTCAATTCTATAGTAGATTATC GGAGACTTATATTTTTCTACCCCGCCGTCGCCGACACG spacer 
length: 38 repeater length: 24

9995   901791 CTTTCAATTCTATAGTAGATTATC TCTTAGGTTGTGCTGCAGCTACACCCTGAGGAAACCT spacer length: 
37 repeater length: 24

9996   901853 CTTTCAATTCTATAGTAGATTATC AGATACACAGAAACTGAAGACATACCAGATGTTATAAATG spacer 
length: 40 repeater length: 24

9997   901918 CTTTCAATTCTATAGTAGATTATC TATAAAGGATTTGGTTGGAGAAGTGATACAGACTTATT spacer 
length: 38 repeater length: 24

9998   901981 CTTTCAATTCTATAGTAGATTATC ATGGAGTTGCAAGCTTCCAGCGTGCTGAGGTATAA spacer length: 
35 repeater length: 24

9999   902041 CTTTCAATTCTATAGTAGATTATC TGGAAAAAGGATGAAAAAGGCGAGGGAGGATTATTGTAT spacer 
length: 39 repeater length: 24

10000   902105 CTTTCAATTCTATAGTAGATTATC 
TAAAAAAGTAGTGGCGGGGAGAAATAAAGGTTTACCCAGACTTTCAATTCTTATAGTAGATTATCGAAGAAATTCAGAAAGAACAG
AAGCTGACGATTGATAG spacer length: 103 repeater length: 24

10001   902233 CTTTCAATTCTATAGTAGATTATC ACCAGCTTCTTTGGCTTCTACCCAACACTGTATATCTTAT spacer 
length: 40 repeater length: 24

10002   902298 CTTTCAATTCTATAGTAGATTATC TATTTTATGGGCTATTAGAGCTAAAGAGGATGAAATTA spacer 
length: 38 repeater length: 24

10003   902361 CTTTCAATTCTATAGTAGATTATC CTCTACGTCCAGCCTGAGGTTCGGGTCGGCGTACTT spacer length: 
36 repeater length: 24

10004   902422 CTTTCAATTCTATAGTAGATTATC AGACAAACGTAAGTACGAGTGTAGGAATTCTAGAGTTAA spacer 
length: 39 repeater length: 24

10005   902486 CTTTCAATTCTATAGTAGATTATC TGTGGGACATTCCGCTTTTCTTAAGAATTAGTGAAAA spacer length: 
37 repeater length: 24

10006   902548 CTTTCAATTCTATAGTAGATTATC CTGTGTCATAAAATCCCTTGTATTCGAACGGTTGTGTTCCCC spacer 
length: 42 repeater length: 24

10007   902615 CTTTCAATTCTATAGTAGATTATC AGGGTTTACGGCGTTAATTTTTACGTTCTTATTCAATTCA spacer 
length: 40 repeater length: 24

10008   902680 CTTTCAATTCTATAGTAGATTATC GAATTTTTATTACAAAAATAAGAAAAAAGGTCGATAAAGT spacer 
length: 40 repeater length: 24

10009   902745 CTTTCAATTCTATAGTAGATTATC CCTATTCTAGATCAGGTGTGGCAGCATATACAAAGTTGC spacer 
length: 39 repeater length: 24

10010   902809 CTTTCAATTCTATAGTAGATTATC TTCAATCAATTGGAAGCTGGTGGAAAGTAAAAGACGCTG spacer 
length: 39 repeater length: 24

10011   902873 CTTTCAATTCTATAGTAGATTATC CAAGGTCATCAATGCAAAACTAAAAAGTTTCGTTTTG spacer length: 
37 repeater length: 24

10012   902935 CTTTCAATTCTATAGTAGATTATC CTAGTAGCGGTAGTGCGACGGTTAGCGTGGTCGTGA spacer length: 
36 repeater length: 24

10013   902996 CTTTCAATTCTATAGTAGATTATC TCGATCTTATCATTATTACGCCCGCCAACTTCCTACCTA spacer 
length: 39 repeater length: 24



10014   903060 CTTTCAATTCTATAGTAGATTATC GCGTTATTTCAGTCTGAAGAGTATAATTTGTATAAAG spacer length: 
37 repeater length: 24

10015   903122 CTTTCAATTCTATAGTAGATTATC CAGATGTTACTGCTCTTATGTTGCATAATACTTTAGATCGAT spacer 
length: 42 repeater length: 24

10016   903189 CTTTCAATTCTATAGTAGATTATC TAATTCCTACTGTGATTAATATAGCTTCCTTAGCGTTGT spacer 
length: 39 repeater length: 24

10017   903253 CTTTCAATTCTATAGTAGATTATC ACATTTGGACTTGATAATAACAATGAGTTTGCAACTTGA spacer 
length: 39 repeater length: 24

10018   903317 CTTTCAATTCTATAGTAGATTATC ATTTGCCGATAACATCTTAGGGAGACTTTTAGTAACAAAC spacer 
length: 40 repeater length: 24

10019   903382 CTTTCAATTCTATAGTAGATTATC AACCTTACGTTGTCAAAAACCCTAATGCTCTATTCG spacer length: 
36 repeater length: 24

10020   903443 CTTTCAATTCTATAGTAGATTATC CTTCATCGCCAGGGCAAAATTACTTGTACAACGAAGTAT spacer 
length: 39 repeater length: 24

10021   903507 CTTTCAATTCTATAGTAGATTATC ACTACAATTACATTATTCGCAATTGTAACTGGTCTTAGCG spacer 
length: 40 repeater length: 24

10022   903572 CTTTCAATTCTATAGTAGATTATC ATGTTGTAGTAGAAGAGACTCTTGCGACTGGAACTGCAG spacer 
length: 39 repeater length: 24

10023   903636 CTTTCAATTCTATAGTAGATTATC TAGATACACCGTAGGATTGGGGTATCTATTTTTTGATG spacer 
length: 38 repeater length: 24

10024   903699 CTTTCAATTCTATAGTAGATTATC TATCCTTTGTTTATTAGTTGCCTTATCGCCACAGAGCCAA spacer 
length: 40 repeater length: 24

10025   903764 CTTTCAATTCTATAGTAGATTATC CTTTGTGTTCTCTGGACCCAATTGTTCACCGCAGTTT spacer length: 
37 repeater length: 24

10026   903826 CTTTCAATTCTATAGTAGATTATC GTCATAGACTTTGACGATGTAAACAGACAGCGGGAGTA spacer 
length: 38 repeater length: 24

10027   903889 CTTTCAATTCTATAGTAGATTATC ATTCGATCTTTACACAGCTGTAGCAGACTACGTTTCCA spacer 
length: 38 repeater length: 24

10028   903952 CTTTCAATTCTATAGTAGATTATC TTTAATTCATCAAATTTCTTCTTTAAGTCCACGAAACTCT spacer 
length: 40 repeater length: 24

10029   904017 CTTTCAATTCTATAGTAGATTATC AACCCCACCTGCCAACGCATCAGTTAAAAGCATAACAA spacer 
length: 38 repeater length: 24

10030   904080 CTTTCAATTCTATAGTAGATTATC AAGAAAACATTAGGTGGTGGAGGTGGTGGCTAATGGTAAC spacer 
length: 40 repeater length: 24

10031   904145 CTTTCAATTCTATAGTAGATTATC CCTCCTCTCCGCGTTTGCTGCAGCTTCTCTGGCAATTTTCTGCT spacer 
length: 44 repeater length: 24

10032   904214 CTTTCAATTCTATAGTAGATTATC CCTAGGTCTGTTGTTTGAAGAGCATTTATTATGTTACTAA spacer 
length: 40 repeater length: 24

10033   904279 CTTTCAATTCTATAGTAGATTATC GAGGGTTCAAGTTAAGAAGGAGGGCAAAGTCATTTTCAC spacer 
length: 39 repeater length: 24

10034   904343 CTTTCAATTCTATAGTAGATTATC ACCGGCATTCTGAGGTTTGGTACCATATGCAGAAGCA spacer length: 
37 repeater length: 24

10035   904405 CTTTCAATTCTATAGTAGATTATC AAATCTTTCTCTCTCTTTCCCGCTTTCAAATTTATATAG spacer 
length: 39 repeater length: 24

10036   904469 CTTTCAATTCTATAGTAGATTATC CAGCAAAAGAACTCATGTAATAGACAGTAGAAGAGT spacer length: 
36 repeater length: 24

10037   904530 CTTTCAATTCTATAGTAGATTATC ATGCACTCGAATTTACATGAGAAAATGCAGTAGAGTTA spacer 
length: 38 repeater length: 24

10038   904593 CTTTCAATTCTATAGTAGATTATC ATAGTTAATAAGTGATGGGGATGGATGAGTGTATGAACATAAG spacer 
length: 43 repeater length: 24

10039   904661 CTTTCAATTCTATAGTAGATTATC CTGGAGAAACATGTCCGAGGTAACACACATAACCGTA spacer length: 
37 repeater length: 24

10040   904723 CTTTCAATTCTATAGTAGATTATC AAGTGTCCACAGGATGGGGAAGTAATTGATATGTTAAGAG spacer 
length: 40 repeater length: 24

10041   904788 CTTTCAATTCTATAGTAGATTATC TTATTTATTTGAAACTCTATTTTCTCGTTCATAGGATAT spacer 
length: 39 repeater length: 24

10042   904852 CTTTCAATTCTATAGTAGATTATC TTCTTTGAAAGCAAGTGTTTTAACGCCGTTTGCGTTA spacer length: 
37 repeater length: 24

10043   904914 CTTTCAATTCTATAGTAGATTATC TCGGCACAACAAACACAAGGAGGAGGAGGGTTTATGCAG spacer 
length: 39 repeater length: 24

10044   904978 CTTTCAATTCTATAGTAGATTATC TCTGCAGCATTAGACAGTGACTCTCTGATTGCATCTGCAT spacer 
length: 40 repeater length: 24

10045   905043 CTTTCAATTCTATAGTAGATTATC AGGGGTTGTATAGTGTCAAGACTGTAGATTGAGATGGTGTAC spacer 
length: 42 repeater length: 24

10046   905110 CTTTCAATTCTATAGTAGATTATC AAGTTCTAATATTCGTGCTTGCAATAGCGATAGTAATA spacer 
length: 38 repeater length: 24

10047   905173 CTTTCAATTCTATAGTAGATTATC TCAATCAACAACACAACAACAAATACAATTACAAAAAG spacer 
length: 38 repeater length: 24

10048   905236 CTTTCAATTCTATAGTAGATTATC ATTATAGCGTTAATAATTATAAGTACTCTCCCCGTTTTCG spacer 
length: 40 repeater length: 24

10049   905301 CTTTCAATTCTATAGTAGATTATC CAAACATGGACAATTGTAGACATTTACGACAGAGGAA spacer length: 



37 repeater length: 24
10050   905363 CTTTCAATTCTATAGTAGATTATC AACCAAAAGTTAGAACAACAGGAGCAAGCTTTACAA spacer length: 

36 repeater length: 24
10051   905424 CTTTCAATTCTATAGTAGATTATC CCATTTCAGCGTTTAAAAAGCCCATTCAGAAAGGAATTG spacer 

length: 39 repeater length: 24
10052   905488 CTTTCAATTCTATAGTAGATTATC CCTGGCCCGCCAACGTCTATGTTTAGCGGGGCATAGG spacer length: 

37 repeater length: 24
10053   905550 CTTTCAATTCTATAGTAGATTATC TTAAAATACAAGGGGGAGAAGTCAAAAAAGTGGGGAA spacer length: 

37 repeater length: 24
10054   905612 CTTTCAATTCTATAGTAGATTATC TTGCATGCTATAGGAGAAGAGGGAGAAGTTTGAAACAC spacer 

length: 38 repeater length: 24
10055   905675 CTTTCAATTCTATAGTAGATTATC GATTAAAGTCAATGAAAGACACTTGAATCGCAAAATCTT spacer 

length: 39 repeater length: 24
10056   905739 CTTTCAATTCTATAGTAGATTATC CGTGACATGATTAACCACCACTGCGGTGGAATTAGCTAT
10057   
10058   
10059   GCA_000245175.2_ASM24517v2_genomic.fna(findCrispr):
10060   START       REPEAT                           

SPACER                                             
10061   crispr 1
10062   880535 CTTTCAATTCTATAGTAGATTATC AAGCCAGGGTGTGGGCATACGTACCTCAGCTTTTTTATC spacer 

length: 39 repeater length: 24
10063   880599 CTTTCAATTCTATAGTAGATTATC TATCAAATCAAGATTACACACAAGTAGAAGCGGAAGGC spacer 

length: 38 repeater length: 24
10064   880662 CTTTCAATTCTATAGTAGATTATC TATCCAGGATTTCCCTGTGGAGGCCACCAGAATGATGCGT spacer 

length: 40 repeater length: 24
10065   880727 CTTTCAATTCTATAGTAGATTATC AGAAAGGTAATAAAATTTGAGTACAGACGTACGGGAT spacer length: 

37 repeater length: 24
10066   880789 CTTTCAATTCTATAGTAGATTATC TGCTTCATATTTTAATGTTCTAACTTTTACTTTTTTG spacer length: 

37 repeater length: 24
10067   880851 CTTTCAATTCTATAGTAGATTATC GACAAGCAGTTTCGTATGGTACTGGAAATTTAAATAGATAT spacer 

length: 41 repeater length: 24
10068   880917 CTTTCAATTCTATAGTAGATTATC TAATCTTAACAGGGCTCGGAATTTTGTTCTTAGTCT spacer length: 

36 repeater length: 24
10069   880978 CTTTCAATTCTATAGTAGATTATC TTTATTAAAGGTACTGAATAACCTTCAGCATTAATAA spacer length: 

37 repeater length: 24
10070   881040 CTTTCAATTCTATAGTAGATTATC AAATAATTAATGAAAATCCTTATGGGAAATTAATATATT spacer 

length: 39 repeater length: 24
10071   881104 CTTTCAATTCTATAGTAGATTATC TCAGTAATTTTCATAAACCGGGTGGAATTTGTCCATTTT spacer 

length: 39 repeater length: 24
10072   881168 CTTTCAATTCTATAGTAGATTATC TAGATACAAAAGAAAATTATTCATGACACTATTTGATA spacer 

length: 38 repeater length: 24
10073   881231 CTTTCAATTCTATAGTAGATTATC ATTTTCCTCGAACGTTACCAACGTAAACGTTCTATTCA spacer 

length: 38 repeater length: 24
10074   881294 CTTTCAATTCTATAGTAGATTATC ATAGATAAAAGCGGATCTATGGGAGAAGTTATGAGGA spacer length: 

37 repeater length: 24
10075   881356 CTTTCAATTCTATAGTAGATTATC CATAATACTATTATAGTGTCAACTGTACTCTATATTGCAA spacer 

length: 40 repeater length: 24
10076   881421 CTTTCAATTCTATAGTAGATTATC TGGAGATGAACCAGAAATAGAGCTAAAGGAAATCGAAG spacer 

length: 38 repeater length: 24
10077   881484 CTTTCAATTCTATAGTAGATTATC ATTGGATGTCAACAGGGGATTTATACCTATATATGGATA spacer 

length: 39 repeater length: 24
10078   881548 CTTTCAATTCTATAGTAGATTATC TCTGAAGTACCATCTCCCCAATCAATTGTGACAGTAA spacer length: 

37 repeater length: 24
10079   881610 CTTTCAATTCTATAGTAGATTATC ATAAAGAGATAGTCAGTTTTTATAAGGATTCTCTCGATA spacer 

length: 39 repeater length: 24
10080   881674 CTTTCAATTCTATAGTAGATTATC GTTAAATTTTTCTTTCCGGGGAAGATTAATGGTATGA spacer length: 

37 repeater length: 24
10081   881736 CTTTCAATTCTATAGTAGATTATC CGTCAATTGCCACAGGTGCAGTACTTAAATTAATTACG spacer 

length: 38 repeater length: 24
10082   881799 CTTTCAATTCTATAGTAGATTATC ACCTGTTATATGGATGGTAGTGTTAATGACGTTTGAGA spacer 

length: 38 repeater length: 24
10083   881862 CTTTCAATTCTATAGTAGATTATC ATGACAAAATTAAAGAGTATGATATATGATGCACTTAAA spacer 

length: 39 repeater length: 24
10084   881926 CTTTCAATTCTATAGTAGATTATC CCAGATATGTGAAAGGTTAATACTTGACATCGTAAAC spacer length: 

37 repeater length: 24
10085   881988 CTTTCAATTCTATAGTAGATTATC CTCTTTCCAGTATTTGTTTTGGTCTCTTCAGCTTGAGGA spacer 

length: 39 repeater length: 24
10086   882052 CTTTCAATTCTATAGTAGATTATC AATAAAACTAGAATACGAATACCGTCGAACATCATAT spacer length: 

37 repeater length: 24
10087   882114 CTTTCAATTCTATAGTAGATTATC AAATGTAAATGTAGAAGGAAAGCCAAAGTTGATAGTG spacer length: 



37 repeater length: 24
10088   882176 CTTTCAATTCTATAGTAGATTATC GAAGAGGCTCGAAAGGAAGCTAATAATTTCAAGAAGGCTA spacer 

length: 40 repeater length: 24
10089   882241 CTTTCAATTCTATAGTAGATTATC CTGAAGCACTACTACCACCAGAGACACCGAAACCTCCAC spacer 

length: 39 repeater length: 24
10090   882305 CTTTCAATTCTATAGTAGATTATC TCACGGTGTACGACAATATTTCCTATTGCCCTCTAAGTAC spacer 

length: 40 repeater length: 24
10091   882370 CTTTCAATTCTATAGTAGATTATC TTTGGTATGATGATTTCCTGATATGGTATTACAATATAC spacer 

length: 39 repeater length: 24
10092   882434 CTTTCAATTCTATAGTAGATTATC TAGGATCAAGCGGAGTGCAGGTAAATACGGGGTATGC spacer length: 

37 repeater length: 24
10093   882496 CTTTCAATTCTATAGTAGATTATC ATCATAAGCTACTTCACCGGCGGATTAGGTAATGTGTT spacer 

length: 38 repeater length: 24
10094   882559 CTTTCAATTCTATAGTAGATTATC CCTGCTGGTTTAACACCTGGTCAAGTAAAAACATTA spacer length: 

36 repeater length: 24
10095   882620 CTTTCAATTCTATAGTAGATTATC TAAATAACATCCGAGTACTCACCTAGTGCATCTGGTATA spacer 

length: 39 repeater length: 24
10096   882684 CTTTCAATTCTATAGTAGATTATC ACTATCATCCCGCTATAAATTCAATCAAATAGAAG spacer length: 

35 repeater length: 24
10097   882744 CTTTCAATTCTATAGTAGATTATC ATGCTCAAAGCAAGTGATGGGACGATTACTAACCT
10098   
10099   
10100   crispr 2
10101   887365 GATAATCTACTATAGAATTGAAAG CTAACGCAAACGGCGTTAAAACACTTGCTTTCAAAGAA spacer 

length: 38 repeater length: 24
10102   887428 GATAATCTACTATAGAATTGAAAG CATCCGTTAATGGTGGTTTAATCCAATATAAAACTCCA spacer 

length: 38 repeater length: 24
10103   887491 GATAATCTACTATAGAATTGAAAG ATTTTTAGCGGGTTATGTAGGAGGAGGGTTTAACATA spacer length: 

37 repeater length: 24
10104   887553 GATAATCTACTATAGAATTGAAAG CACTTATACCTAGTACGGGTGGGAGTCAATGACAGA spacer length: 

36 repeater length: 24
10105   887614 GATAATCTACTATAGAATTGAAAG CTATCACTGCGTCATAGGGTTGTATCGTTTGTTTTAG spacer length: 

37 repeater length: 24
10106   887676 GATAATCTACTATAGAATTGAAAG ATCATAGTATCATTTAGAATAACAAAAACATTAACTATC spacer 

length: 39 repeater length: 24
10107   887740 GATAATCTACTATAGAATTGAAAG ACGCATACAGTTCATCCAATAACTACACAACACTCCTCTA spacer 

length: 40 repeater length: 24
10108   887805 GATAATCTACTATAGAATTGAAAG GTAAACACATGGCGGATATGTGATGCCATTGCTATCTTT spacer 

length: 39 repeater length: 24
10109   887869 GATAATCTACTATAGAATTGAAAG ATTACGATGATGATGACGAAGACGGCGAGGGCATAGTCC spacer 

length: 39 repeater length: 24
10110   887933 GATAATCTACTATAGAATTGAAAG TTTCTTGGTTCTTCAGGACTAGGACGTCGTAGTCCA spacer length: 

36 repeater length: 24
10111   887994 GATAATCTACTATAGAATTGAAAG TGATGTTTTGATACGCTGTTTTAAAATCGGCTTTTTGT spacer 

length: 38 repeater length: 24
10112   888057 GATAATCTACTATAGAATTGAAAG TATAATTCTCCTCATCATCCGCCATTATTATAGGAAAGTT spacer 

length: 40 repeater length: 24
10113   888122 GATAATCTACTATAGAATTGAAAG AAGTTATCCTCGTTATTTAGTTTCTCAATGAAGTAGTAC spacer 

length: 39 repeater length: 24
10114   888186 GATAATCTACTATAGAATTGAAAG TCATTCATCGATCCAGCATTGAAGAGAGAAGGACGTT spacer length: 

37 repeater length: 24
10115   888248 GATAATCTACTATAGAATTGAAAG ATCTCCTATACTGACTTTAAACCCGCCGACTATTTTCTCT spacer 

length: 40 repeater length: 24
10116   888313 GATAATCTACTATAGAATTGAAAG GAATAGAACTATAGCAGAAATAACAGCTTGCACTCCGA spacer 

length: 38 repeater length: 24
10117   888376 GATAATCTACTATAGAATTGAAAG AATTTTATGACTACGCCACCCATACCTTTAGCACGTA spacer length: 

37 repeater length: 24
10118   888438 GATAATCTACTATAGAATTGAAAG TTCTTGTAATGTCGTTATGTTACCATCATCTTTAATCT spacer 

length: 38 repeater length: 24
10119   888501 GATAATCTACTATAGAATTGAAAG ATATTTTTACTTCAAACATGAAGACCCATTATTACAACT spacer 

length: 39 repeater length: 24
10120   888565 GATAATCTACTATAGAATTGAAAG TTTAAGGAGATGGTTTTATGAAAATTGCAGATAAGGTCA spacer 

length: 39 repeater length: 24
10121   888629 GATAATCTACTATAGAATTGAAAG TATTTACACCGCCTTTCCCATTACCCTATCGCGGTT spacer length: 

36 repeater length: 24
10122   888690 GATAATCTACTATAGAATTGAAAG CCATATCCAGGATTTCCCTGTGGAGGCCACCAGAAT spacer length: 

36 repeater length: 24
10123   888751 GATAATCTACTATAGAATTGAAAG TTGTAATAAATATTGGCTACCATTATGATACTCTACT spacer length: 

37 repeater length: 24
10124   888813 GATAATCTACTATAGAATTGAAAG TGATTTCCACTTCTTGAAGTGTGTAGTTTGTTTGATATC spacer 

length: 39 repeater length: 24



10125   888877 GATAATCTACTATAGAATTGAAAG TACTTACACCCTTGTTTTAAGTATCTATTTTTGGGTT spacer length: 
37 repeater length: 24

10126   888939 GATAATCTACTATAGAATTGAAAG GTGGGGGTGGGGAACCCCCGCGGGTTACTGAAC spacer length: 33 
repeater length: 24

10127   888997 GATAATCTACTATAGAATTGAAAG CGTGATAATTATAAATGGGCTGAGGCTATGGGTAATAAAGT spacer 
length: 41 repeater length: 24

10128   889063 GATAATCTACTATAGAATTGAAAG TTAAATGATCCAATAGGATTTGTAATTGTTGTAGAA spacer length: 
36 repeater length: 24

10129   889124 GATAATCTACTATAGAATTGAAAG AACCTAAGGTTAAGGCTTCTACGTGCTGTTTTAGGTCA spacer 
length: 38 repeater length: 24

10130   889187 GATAATCTACTATAGAATTGAAAG AAGTAGGTACGTATAAGTCCGCATTCACACGTTTAAC spacer length: 
37 repeater length: 24

10131   889249 GATAATCTACTATAGAATTGAAAG TCAGTCGTTTCAACGGCTGTAAACATTGACTATTCAAAT spacer 
length: 39 repeater length: 24

10132   889313 GATAATCTACTATAGAATTGAAAG ACTCCCACCTCGTCTCCACTACCACCCAACTGTATTCAA spacer 
length: 39 repeater length: 24

10133   889377 GATAATCTACTATAGAATTGAAAG GTGTACATCCATCATTGTCTTTTATTGAACAGATTATGTCATT spacer 
length: 43 repeater length: 24

10134   889445 GATAATCTACTATAGAATTGAAAG TCTAGTATAACTTTATACAAAAGCGGAACTGCAAATA spacer length: 
37 repeater length: 24

10135   889507 GATAATCTACTATAGAATTGAAAG AATAGAATTTGTCCATTTACTGCGGAAATATTTGCTACT spacer 
length: 39 repeater length: 24

10136   889571 GATAATCTACTATAGAATTGAAAG AATTTCTCATGGCTAGGAGGCACAAGTCACATCATAA spacer length: 
37 repeater length: 24

10137   889633 GATAATCTACTATAGAATTGAAAG CTCAGATTTCCATAATTGATCGAATGTTTGAAGGATGG spacer 
length: 38 repeater length: 24

10138   889696 GATAATCTACTATAGAATTGAAAG ATTGTTTTCTTATTTTCTTATCCATCATACTTTCTTCCC spacer 
length: 39 repeater length: 24

10139   889760 GATAATCTACTATAGAATTGAAAG GTAATAGATAATTCCTCGTTTCTATCGTTGAAAGGATC spacer 
length: 38 repeater length: 24

10140   889823 GATAATCTACTATAGAATTGAAAG ATAGCAATATGATGTACTATATTTAAATGAAAAACTG spacer length: 
37 repeater length: 24

10141   889885 GATAATCTACTATAGAATTGAAAG TACTTTTTCTTCACCTTTGATATTTAATTTTACTATGA spacer 
length: 38 repeater length: 24

10142   889948 GATAATCTACTATAGAATTGAAAG GTTATTCTATTAAATGTGCATACTTCTTGATTTGCCGCCA spacer 
length: 40 repeater length: 24

10143   890013 GATAATCTACTATAGAATTGAAAG CTAGTGCCAGGGTTCAGGGGTGTACCCTCACTGCCAC spacer length: 
37 repeater length: 24

10144   890075 GATAATCTACTATAGAATTGAAAG TTTAGATTAAGTTTTACATAAATTATAGACACGATAAC spacer 
length: 38 repeater length: 24

10145   890138 GATAATCTACTATAGAATTGAAAG ATCATCAGGCCCATGAGCGTTTTGCCGGTGCCGGTCG spacer length: 
37 repeater length: 24

10146   890200 GATAATCTACTATAGAATTGAAAG AGGACGTAATTCTACAATTGTTCTAGTAACTCCTTGGGGCGG spacer 
length: 42 repeater length: 24

10147   890267 GATAATCTACTATAGAATTGAAAG ATAAAATTGAAGGGCATGGAACAAGACGTTATAGAGGAA spacer 
length: 39 repeater length: 24

10148   890331 GATAATCTACTATAGAATTGAAAG AAATGCGTATCAAGTTGCAGAGCAGAACAATATAAGTAG spacer 
length: 39 repeater length: 24

10149   890395 GATAATCTACTATAGAATTGAAAG 
ATCTTCAAAATATGCCTTAATTCGTCTTCGGACGTCGCAGATAATCTAGTATAGAATTGAAAGTCATAAGGTTTTACTGTTGCAGT
AGGTGTTAAATTAG spacer length: 100 repeater length: 24

10150   890520 GATAATCTACTATAGAATTGAAAG TTCTAATAGCTGAACCCCTGCTTGATAGTCTCTATTA spacer length: 
37 repeater length: 24

10151   890582 GATAATCTACTATAGAATTGAAAG AAACAAACTTCTCAACCATCAACAACACCACCTACATC spacer 
length: 38 repeater length: 24

10152   890645 GATAATCTACTATAGAATTGAAAG AACAACTGGATTTTTTGAATGATTGACACTTTTATGACTA spacer 
length: 40 repeater length: 24

10153   890710 GATAATCTACTATAGAATTGAAAG ATCGACATGTTGGGGACCTTTAGTATGGGCATATTTGA spacer 
length: 38 repeater length: 24

10154   890773 GATAATCTACTATAGAATTGAAAG TGGATCTGAGTTTTTAACGATTTTTCTTAGCAAACTGGGGAG spacer 
length: 42 repeater length: 24

10155   890840 GATAATCTACTATAGAATTGAAAG ATGTCGTTAAATGCATTTGATAGTAAATTTACCGCATTT spacer 
length: 39 repeater length: 24

10156   890904 GATAATCTACTATAGAATTGAAAG TATATGCCATCACTCACACCAGCATTAGCAGTAGCGG spacer length: 
37 repeater length: 24

10157   890966 GATAATCTACTATAGAATTGAAAG ATAGAAGGGGCGAAAGGAAGAGCAATAAGTGCTATCAT spacer 
length: 38 repeater length: 24

10158   891029 GATAATCTACTATAGAATTGAAAG GTTAATGACTAATTCTATAGATTTGGAGGAATATTGTA spacer 
length: 38 repeater length: 24

10159   891092 GATAATCTACTATAGAATTGAAAG AAAATATTGTTTGGTGTTGTATTTATTTGTGCCAAATTA spacer 
length: 39 repeater length: 24



10160   891156 GATAATCTACTATAGAATTGAAAG TATTTATACAGTAAAGTTTTGGCAAATTCCAATTGTA spacer length: 
37 repeater length: 24

10161   891218 GATAATCTACTATAGAATTGAAAG TAGTATAATCCGCGTATTCACCGTTTATCACGTTTTCAA spacer 
length: 39 repeater length: 24

10162   891282 GATAATCTACTATAGAATTGAAAG ATTAATTCTTTCTTCTTTTGCTCATAATATTTTATTTCATCT spacer 
length: 42 repeater length: 24

10163   891349 GATAATCTACTATAGAATTGAAAG TATCGCTTAAGTAGGGTAAGAATTGATTAAGATAAGA spacer length: 
37 repeater length: 24

10164   891411 GATAATCTACTATAGAATTGAAAG ATTTTATCGAGATATCATAATTACCATATGTTATA spacer length: 
35 repeater length: 24

10165   891471 GATAATCTACTATAGAATTGAAAG CTAATTCCAATATATCCTATTTGTGACCAAGGGAATG spacer length: 
37 repeater length: 24

10166   891533 GATAATCTACTATAGAATTGAAAG TATATCATGCGGTATAAATGCGGGGTCGGCTTCCTCG spacer length: 
37 repeater length: 24

10167   891595 GATAATCTACTATAGAATTGAAAG TTTACGGGCACTTTCGGTCACCTTTTCGCTCACCCTCA spacer 
length: 38 repeater length: 24

10168   891658 GATAATCTACTATAGAATTGAAAG AGAGCCGAGATGATAATTAAACAAGCAAAACAATATCT spacer 
length: 38 repeater length: 24

10169   891721 GATAATCTACTATAGAATTGAAAG TTTGAATTTTTCTTGCGAAAAAGTATATCTGAACAGCT spacer 
length: 38 repeater length: 24

10170   891784 GATAATCTACTATAGAATTGAAAG TGGCAATCGTAATAATGCCCGTAACCGTAAGCTCTGAGA spacer 
length: 39 repeater length: 24

10171   891848 GATAATCTACTATAGAATTGAAAG TATATTATACGAAATACCATCATCTTTCGTGAATGTACC spacer 
length: 39 repeater length: 24

10172   891912 GATAATCTACTATAGAATTGAAAG AATAAATATATTATAGATCCTATCAGCATCGCCTTAGGAG spacer 
length: 40 repeater length: 24

10173   891977 GATAATCTACTATAGAATTGAAAG TTATTTTGCATCACCTCCTTCTAAGCCCTAAGACTA spacer length: 
36 repeater length: 24

10174   892038 GATAATCTACTATAGAATTGAAAG TAGAAAAATTTATCAATAGCCTAGTAACACTGAAGTTTCCT spacer 
length: 41 repeater length: 24

10175   892104 GATAATCTACTATAGAATTGAAAG ATTCCAAAGTTACGTCATCGATGACCACGTAATGGAA spacer length: 
37 repeater length: 24

10176   892166 GATAATCTACTATAGAATTGAAAG GAATAAGCGGGGCGAAGCCGACGTGTACGCCGTGTCTTT spacer 
length: 39 repeater length: 24

10177   892230 GATAATCTACTATAGAATTGAAAG ATAATGTAAGTTGGATTTTGTAAGTAGAGTCTTTATTTA
10178   
10179   
10180   crispr 3
10181   858023 GATTAATCCTAAAAGGAATTGAAAG TTACTTTCTTCTCCACTATCTCCCATATGTCACGCTT spacer 

length: 37 repeater length: 25
10182   858086 GATTAATCCTAAAAGGAATTGAAAG ACAATAAGATAGAAGGGTCTCTCGCGATAACTCTGTAG spacer 

length: 38 repeater length: 25
10183   858150 GATTAATCCTAAAAGGAATTGAAAG TTCAGTAAGTAAGTTCGATTTTACTTATCGCCCAT spacer length: 

35 repeater length: 25
10184   858211 GATTAATCCTAAAAGGAATTGAAAG ATAGATATGATGAGATGGCAAACAATGTATACTAGGAA spacer 

length: 38 repeater length: 25
10185   858275 GATTAATCCTAAAAGGAATTGAAAG CTGACTGGTATCAAAGATAACGCTTTCTTAGGGTTCGT spacer 

length: 38 repeater length: 25
10186   858339 GATTAATCCTAAAAGGAATTGAAAG GCAGTTAGGAAAACCACCAGATTTGGCTAGTTATATAGCCCA spacer 

length: 42 repeater length: 25
10187   858407 GATTAATCCTAAAAGGAATTGAAAG ACAATACCATGTGCAGAATCAATAAACAATATGCTG spacer length: 

36 repeater length: 25
10188   858469 GATTAATCCTAAAAGGAATTGAAAG ACTTGTATATCAGATATCATGTCTACTAACGGCAAAT spacer 

length: 37 repeater length: 25
10189   858532 GATTAATCCTAAAAGGAATTGAAAG TATCATCATTCTCCTTGATAAACCAGTCTCACTTTC spacer length: 

36 repeater length: 25
10190   858594 GATTAATCCTAAAAGGAATTGAAAG AGTTATTTCGACGTGATTTAACGCACAGTAAGATTTATA spacer 

length: 39 repeater length: 25
10191   858659 GATTAATCCTAAAAGGAATTGAAAG CTTGTATGCGCACTTACGAAAAGCCAATAATACTCAA spacer 

length: 37 repeater length: 25
10192   858722 GATTAATCCTAAAAGGAATTGAAAG TCAAAATATATATCGATGATTTCTTCAAGATCACT spacer length: 

35 repeater length: 25
10193   858783 GATTAATCCTAAAAGGAATTGAAAG ATAATATTCTCTCTACTATTTCTTCTTTCAACTATTC spacer 

length: 37 repeater length: 25
10194   858846 GATTAATCCTAAAAGGAATTGAAAG CTAAATATTTCGTGTTTATATCAAATGCATATACTT spacer length: 

36 repeater length: 25
10195   858908 GATTAATCCTAAAAGGAATTGAAAG TTATATGTAGTGACGGTAAGTAGTAGCATCTATAACTC spacer 

length: 38 repeater length: 25
10196   858972 GATTAATCCTAAAAGGAATTGAAAG GATTACTCTTCACAGATAAACATTCTTTAGGTAATTC spacer 

length: 37 repeater length: 25
10197   859035 GATTAATCCTAAAAGGAATTGAAAG TTTCGTTATCGTTCACGGAATTTATCAATGCAGTTAAT spacer 



length: 38 repeater length: 25
10198   859099 GATTAATCCTAAAAGGAATTGAAAG TATAAGAACCTAAAAGAATTAACTAAGAGTGTTGACG spacer 

length: 37 repeater length: 25
10199   859162 GATTAATCCTAAAAGGAATTGAAAG TTCATTTCCGGCTCACCCTAGCCAAATACTCTTTGAA spacer 

length: 37 repeater length: 25
10200   859225 GATTAATCCTAAAAGGAATTGAAAG GATATCCATTCCTCAGCACTCTTAAATCCGCTGAAAT spacer 

length: 37 repeater length: 25
10201   859288 GATTAATCCTAAAAGGAATTGAAAG TAGAATCTAGCAGTACTATGACCCATATAACCATATAC spacer 

length: 38 repeater length: 25
10202   859352 GATTAATCCTAAAAGGAATTGAAAG CTTGTTAGTATATCTATTTTCATATTTATACACCCGA spacer 

length: 37 repeater length: 25
10203   859415 GATTAATCCTAAAAGGAATTGAAAG ATTAATTCTTTTACTGTATAGAAATATCTCATTT spacer length: 

34 repeater length: 25
10204   859475 GATTAATCCTAAAAGGAATTGAAAG TCCGTTTCTAACTTATTAAAGTATTCATATAATG spacer length: 

34 repeater length: 25
10205   859535 GATTAATCCTAAAAGGAATTGAAAG GTATTAAGTCATCAGAATATCCTTCTAATGATAGA spacer length: 

35 repeater length: 25
10206   859596 GATTAATCCTAAAAGGAATTGAAAG GCTATTAACATTATTAAGTTATAGACATTTTGTCCATATTCTAC spacer 

length: 44 repeater length: 25
10207   859666 GATTAATCCTAAAAGGAATTGAAAG ATTGAAAAGACTTTACGAAGTATATACAAGTGCTC spacer length: 

35 repeater length: 25
10208   859727 GATTAATCCTAAAAGGAATTGAAAG AAGTACACTTTATTAGCATTTTCTGGCAAACGATT spacer length: 

35 repeater length: 25
10209   859788 GATTAATCCTAAAAGGAATTGAAAG GATATAATGATCTTGGATGAAAAAGCAAGAAAGGTGTTG spacer 

length: 39 repeater length: 25
10210   859853 GATTAATCCTAAAAGGAATTGAAAG TGATTCTCATCTATCTCCTCCTCCAATTCCGCGAGGA spacer 

length: 37 repeater length: 25
10211   859916 GATTAATCCTAAAAGGAATTGAAAG TTATTAATAATTTTTCGGGTGTTTTCATGTTTGTGC spacer length: 

36 repeater length: 25
10212   859978 GATTAATCCTAAAAGGAATTGAAAG AAAACTAATTGTATATTAGCAGGGTCACTTTGCACTC spacer 

length: 37 repeater length: 25
10213   860041 GATTAATCCTAAAAGGAATTGAAAG GTATGCTATGCAACAGTATTTTAATCTTATTTCTCGGATCC spacer 

length: 41 repeater length: 25
10214   860108 GATTAATCCTAAAAGGAATTGAAAG CTATATATTCGAGAAACAGGAATTTTCCCTGACTTATT spacer 

length: 38 repeater length: 25
10215   860172 GATTAATCCTAAAAGGAATTGAAAG TATTAAAATACTTATTAGCAATCATTGCTGCACGTA spacer length: 

36 repeater length: 25
10216   860234 GATTAATCCTAAAAGGAATTGAAAG ATTAAATTCCTTTTAACATCACATAATCTTTATTTCATAT spacer 

length: 40 repeater length: 25
10217   860300 GATTAATCCTAAAAGGAATTGAAAG ATTAATACAATTAAGCTCCGTCTTTGCTAGACTCTTTT spacer 

length: 38 repeater length: 25
10218   860364 GATTAATCCTAAAAGGAATTGAAAG CTAATGAAACATAAGAGCGAAAAGAAGTTTAGTAGAGATT spacer 

length: 40 repeater length: 25
10219   860430 GATTAATCCTAAAAGGAATTGAAAG GCTTGTTTCTGATTGATGATATACCTTATTATTACTGG spacer 

length: 38 repeater length: 25
10220   860494 GATTAATCCTAAAAGGAATTGAAAG ACAAGATTCGTAACACTATTGACGAAGGTAAGAACGTTATTCTT spacer 

length: 44 repeater length: 25
10221   860564 GATTAATCCTAAAAGGAATTGAAAG TTTTACAATCAGATATATTGATAGTTGATTTCTGCT spacer length: 

36 repeater length: 25
10222   860626 GATTAATCCTAAAAGGAATTGAAAG TAATTTCATTTTCATTATTTCTCAACTCCCTTAATTA spacer 

length: 37 repeater length: 25
10223   860689 GATTAATCCTAAAAGGAATTGAAAG TGATTCTCATCTATCTCCTCCTCCAATTCCGCGAGGA spacer 

length: 37 repeater length: 25
10224   860752 GATTAATCCTAAAAGGAATTGAAAG CTAACTAAAACACAACTAAATATAACACTATATAACAC spacer 

length: 38 repeater length: 25
10225   860816 GATTAATCCTAAAAGGAATTGAAAG ATACTCTGTTCCTTGCTCCATCTTTAGTAATTTGCTA spacer 

length: 37 repeater length: 25
10226   860879 GATTAATCCTAAAAGGAATTGAAAG ACCTTACTTTCTCTTCTCCCTTTAGATTAAGTTT spacer length: 

34 repeater length: 25
10227   860939 GATTAATCCTAAAAGGAATTGAAAG TATAAATAAGCGGTAAAAATGAAGAAAAAAACGTTTCTA spacer 

length: 39 repeater length: 25
10228   861004 GATTAATCCTAAAAGGAATTGAAAG AGATATTATCCTTATATTCACCTACTTTTTGCAGATATTT spacer 

length: 40 repeater length: 25
10229   861070 GATTAATCCTAAAAGGAATTGAAAG TAGAATATCAAGCAGATAAATTAGTAGTACAAGATGTG spacer 

length: 38 repeater length: 25
10230   861134 GATTAATCCTAAAAGGAATTGAAAG TCTATTAATATTGTATGCAACATTATTTTAACTTTG spacer length: 

36 repeater length: 25
10231   861196 GATTAATCCTAAAAGGAATTGAAAG TAGACAGGTCAGTATAGGTCTTACCATCTAATAAAGCAA spacer 

length: 39 repeater length: 25
10232   861261 GATTAATCCTAAAAGGAATTGAAAG AAATTACTATCTTGAATAGAGATATTAGCGTTGTCTATTGC spacer 

length: 41 repeater length: 25



10233   861328 GATTAATCCTAAAAGGAATTGAAAG CTATATATGGGAAGGCTTATGATCACCTAGTAGA spacer length: 
34 repeater length: 25

10234   861388 GATTAATCCTAAAAGGAATTGAAAG GATGAATATGAAGAATTTGCTACTATAATAGTGAAACTC spacer 
length: 39 repeater length: 25

10235   861453 GATTAATCCTAAAAGGAATTGAAAG CTCATCACCCCATGTTTCTTCAAATCCACCCAGATTCT spacer 
length: 38 repeater length: 25

10236   861517 GATTAATCCTAAAAGGAATTGAAAG AAGAATCCCCAAGGATAAACACTAGCATATCGAC spacer length: 
34 repeater length: 25

10237   861577 GATTAATCCTAAAAGGAATTGAAAG TTCCAAATACACGTTTATTCAATATGATATCCAGCAA spacer 
length: 37 repeater length: 25

10238   861640 GATTAATCCTAAAAGGAATTGAAAG TTATTATTTACAGTTATTCTTATCTTTGCCATCCTCACCA spacer 
length: 40 repeater length: 25

10239   861706 GATTAATCCTAAAAGGAATTGAAAG TCAAAATGAGTAATTTTTTCTTCATGCAACATAATTCA spacer 
length: 38 repeater length: 25

10240   861770 GATTAATCCTAAAAGGAATTGAAAG TCTTTCACATACGTTTCTATACGCTTCTTCTTTCCAT spacer 
length: 37 repeater length: 25

10241   861833 GATTAATCCTAAAAGGAATTGAAAG ATTTTCATAAACCGGGTGGAATTTGTCCATTTTGCTT
10242   
10243   
10244   GCA_000245215.2_ASM24521v2_genomic.fna(findCrispr):
10245   START       REPEAT                           

SPACER                                             
10246   crispr 1
10247   872914 TAATCTACTATAGAATTGAAAG GTTTCTAAAAGACGGTGAAGTTATTCTTGTATCAGAACAG spacer 

length: 40 repeater length: 22
10248   872977 TAATCTACTATAGAATTGAAAG ACTTGTGGAAGCATTAGGGCAAAGAGCCGTACACACTATAG spacer 

length: 41 repeater length: 22
10249   873041 TAATCTACTATAGAATTGAAAG GCGTATCCCTGTGCAGATATCGTTATTCTCCCAGTAATG spacer length: 

39 repeater length: 22
10250   873103 TAATCTACTATAGAATTGAAAG TCCATGTGAAATCTTTAACGTTGTTTTTCCTATCAACATCATG spacer 

length: 43 repeater length: 22
10251   873169 TAATCTACTATAGAATTGAAAG TTTAAGATCCCCTCTTATTCTGTACGGATCATCGTTAAGG spacer 

length: 40 repeater length: 22
10252   873232 TAATCTACTATAGAATTGAAAG AACATATGTGAGGCACAAATGGCCAAATTATTCGACACTAG spacer 

length: 41 repeater length: 22
10253   873296 TAATCTACTATAGAATTGAAAG TTTCTGCAGCTTTCTCTTCTATTTTATTCAATAACAATTG spacer 

length: 40 repeater length: 22
10254   873359 TAATCTACTATAGAATTGAAAG TTTTGAAATCCAACTAGCAGGGTCATCTAGGATAACTATG spacer 

length: 40 repeater length: 22
10255   873422 TAATCTACTATAGAATTGAAAG ATCTTTTTATCAGAAATAGCGGTTTTAAATTTTTATAAAG spacer 

length: 40 repeater length: 22
10256   873485 TAATCTACTATAGAATTGAAAG GATATTGAACCGCTTTTCTCGCGGAAAAGCTTTTATAGTG spacer 

length: 40 repeater length: 22
10257   873548 TAATCTACTATAGAATTGAAAG GTATTTGTTTTGGTCTCTTCAGCTTGAGGAATGGATGTACG spacer 

length: 41 repeater length: 22
10258   873612 TAATCTACTATAGAATTGAAAG ACGACAGCCACAACAGCGCCACCTGCAGCGACTGAAGCGG spacer 

length: 40 repeater length: 22
10259   873675 TAATCTACTATAGAATTGAAAG GGTTCATCACAACTTACTCCAATAAGTTCGTATACTTG spacer length: 

38 repeater length: 22
10260   873736 TAATCTACTATAGAATTGAAAG CCCTGATTATTAGGCATTTTATTCGCCCTCCTCTCTTATG spacer 

length: 40 repeater length: 22
10261   873799 TAATCTACTATAGAATTGAAAG TTAGGATCGGTTGCAATAAGGAAATTGGTATCAAAAGGATATG spacer 

length: 43 repeater length: 22
10262   873865 TAATCTACTATAGAATTGAAAG TAGGATTTACTGCGTATGTTTCTTCTTTTACTTTCTCTACTG spacer 

length: 42 repeater length: 22
10263   873930 TAATCTACTATAGAATTGAAAG TAGATTCATCATATTCATTAAGAATCTTCAAAACTTCGCTTTG spacer 

length: 43 repeater length: 22
10264   873996 TAATCTACTATAGAATTGAAAG GTGTTAGTTTGAGAGAATGCAACGTTACTTAGTAATAATGTG spacer 

length: 42 repeater length: 22
10265   874061 TAATCTACTATAGAATTGAAAG AGGGTTATATGAAATTGAAAGCCCTGGAGTAGCGTAAAG spacer length: 

39 repeater length: 22
10266   874123 TAATCTACTATAGAATTGAAAG AAAAAATTGTTGGAGAGTTCAAAAAAAGAGGTGTCCGTTG spacer 

length: 40 repeater length: 22
10267   874186 TAATCTACTATAGAATTGAAAG TTAGACCATAGCGGTTTGTTAATTGATGAAGTAGCAGGGAG spacer 

length: 41 repeater length: 22
10268   874250 TAATCTACTATAGAATTGAAAG TCAATAAACGTAACCGTAACACCATCAGCAACTTCTGGG spacer length: 

39 repeater length: 22
10269   874312 TAATCTACTATAGAATTGAAAG ACAGTATTGAGACTAACTAAAAATGGTATTACGTTATTG spacer length: 

39 repeater length: 22
10270   874374 TAATCTACTATAGAATTGAAAG TTAATTCCATATGTGACCCAAGCACCAGTAACGTTTATGAG spacer 

length: 41 repeater length: 22



10271   874438 TAATCTACTATAGAATTGAAAG GAATGAAGTCTATTGTGTCAAAGTTTACGCCTAGTTCCGCG spacer 
length: 41 repeater length: 22

10272   874502 TAATCTACTATAGAATTGAAAG ATCAGTTCAAGAATTGGGTGAGCGGGAATGGGTAGGATG spacer length: 
39 repeater length: 22

10273   874564 TAATCTACTATAGAATTGAAAG TATTTCTCATGAAAAACGACCTGATTAAACTGATGAAGG spacer length: 
39 repeater length: 22

10274   874626 TAATCTACTATAGAATTGAAAG TACATATCTGCACTTGTAGCATATTGTTTTATAGCATTTG spacer 
length: 40 repeater length: 22

10275   874689 TAATCTACTATAGAATTGAAAG TACTTCCGCGGTGCCGTTCGCTATAAATAGCCCAGAGCCGTTTAG spacer 
length: 45 repeater length: 22

10276   874757 TAATCTACTATAGAATTGAAAG AATAACGTTCCAGCGAATTCAACTACAGGAGCTTTGATGCTG spacer 
length: 42 repeater length: 22

10277   874822 TAATCTACTATAGAATTGAAAG TGTTTCTTCCCTCCAGATAAGGCGACTACTATTATTAGG spacer length: 
39 repeater length: 22

10278   874884 TAATCTACTATAGAATTGAAAG CCAATCCCAACCGCTCGAAAACCCAACCACTCCCGTTG spacer length: 
38 repeater length: 22

10279   874945 TAATCTACTATAGAATTGAAAG CTATTTGGTACAATAGTGGTAACATTAGTTATGTTCACAGG spacer 
length: 41 repeater length: 22

10280   875009 TAATCTACTATAGAATTGAAAG CTGGTTTCAGCAAACGGCGTCACATCCTTTAACTTCTATTG spacer 
length: 41 repeater length: 22

10281   875073 TAATCTACTATAGAATTGAAAG ACAACACTACCACCGCTAACTAACGGCCCTCCTGAATCCCCCTG spacer 
length: 44 repeater length: 22

10282   875140 TAATCTACTATAGAATTGAAAG GAAGTATCCCAATCTTCTTTATGTCTTCGCCAACCCTAAG spacer 
length: 40 repeater length: 22

10283   875203 TAATCTACTATAGAATTGAAAG ATTAGAATCTATGAAGTTGAAGACGGAATAAGGGTCAAAAG spacer 
length: 41 repeater length: 22

10284   875267 TAATCTACTATAGAATTGAAAG TATCTATTCCTTCCCAATATTTCTGTGTTTTACGCTCATATACTG spacer 
length: 45 repeater length: 22

10285   875335 TAATCTACTATAGAATTGAAAG CATTCCACCAACATCGTCCATTGTTATCGATGGTGTG spacer length: 
37 repeater length: 22

10286   875395 TAATCTACTATAGAATTGAAAG CAGCACGCTGGAAGCTAGGGCGTCAGCCTAAATACAG spacer length: 
37 repeater length: 22

10287   875455 TAATCTACTATAGAATTGAAAG GTCTAGTTTTTGTGCCCCGTTATTTTGCTATGATG spacer length: 35 
repeater length: 22

10288   875513 TAATCTACTATAGAATTGAAAG CTCTATTTCTTCTTCGAATTTCCCTTAGTGTGTAATCTTCAG spacer 
length: 42 repeater length: 22

10289   875578 TAATCTACTATAGAATTGAAAG TACTAGAAATCCCGCCACTATTCCTATGAAATTAGTTAGCAAG spacer 
length: 43 repeater length: 22

10290   875644 TAATCTACTATAGAATTGAAAG CAAACTCAGCGATAAGCAAAAGTTTAAAACAGCTGTTTG spacer length: 
39 repeater length: 22

10291   875706 TAATCTACTATAGAATTGAAAG ATGTTTGGTAAGTTTAGCAAGGCAAGTTTGGTTCAGCAAGG spacer 
length: 41 repeater length: 22

10292   875770 TAATCTACTATAGAATTGAAAG CATAGATTCTCATAGGCAATATAGCTACTTTGTCATCATG spacer 
length: 40 repeater length: 22

10293   875833 TAATCTACTATAGAATTGAAAG GAAAATAAAAAGCTTTTTAGAAATATACTTCTAAATAG spacer length: 
38 repeater length: 22

10294   875894 TAATCTACTATAGAATTGAAAG TTTATTATTGAGTTGTTTCAAGATGTTGGTATCATAGG spacer length: 
38 repeater length: 22

10295   875955 TAATCTACTATAGAATTGAAAG CTGTATCTCCCCAATACGTCAATACACTTCCAGAAGACGTG spacer 
length: 41 repeater length: 22

10296   876019 TAATCTACTATAGAATTGAAAG TTTTGTTTGAACTCCTCCAGTAATTTTTCTATCTCATCTTG spacer 
length: 41 repeater length: 22

10297   876083 TAATCTACTATAGAATTGAAAG ACAAATCCGTATCGGATCTAACACATCAGATCGTTCCATG spacer 
length: 40 repeater length: 22

10298   876146 TAATCTACTATAGAATTGAAAG ATTTCCGTCTCTATCTCTTCTATATTCGTAGTCTCAG spacer length: 
37 repeater length: 22

10299   876206 TAATCTACTATAGAATTGAAAG AGCAGTTAGAGATATTTCAGCTGAAGGAAACGCTGAGAAAGATATG spacer 
length: 46 repeater length: 22

10300   876275 TAATCTACTATAGAATTGAAAG TTCTGTTTATGCAGCGCAGTAACGAAGTTCACCATTCTGG spacer 
length: 40 repeater length: 22

10301   876338 TAATCTACTATAGAATTGAAAG ATTAAGTTCATCTAGATGATATATAGTTTGTGCTTTTG spacer length: 
38 repeater length: 22

10302   876399 TAATCTACTATAGAATTGAAAG AGAGCAGTTAGACCAATTGTACCACTCCATTCAAAAAATG spacer 
length: 40 repeater length: 22

10303   876462 TAATCTACTATAGAATTGAAAG CGATGATTTCCCCTACGTTCATGGTAAACATGTTCAAGCG spacer 
length: 40 repeater length: 22

10304   876525 TAATCTACTATAGAATTGAAAG GGTTGTAAATACGCCACGTGAATTGGAGCGCTAGACGCGGGG spacer 
length: 42 repeater length: 22

10305   876590 TAATCTACTATAGAATTGAAAG TTGGCTGGAACCAGATATTGCTGAGGTAAGCTAGTTCCG spacer length: 
39 repeater length: 22

10306   876652 TAATCTACTATAGAATTGAAAG AAATTACTAACCTTACTATCAATTTTTTAAGTAAATCTTG spacer 



length: 40 repeater length: 22
10307   876715 TAATCTACTATAGAATTGAAAG ACATCTTTGTGGCCGTGAACTTCCTCAGATATTTCGGGGCTAG spacer 

length: 43 repeater length: 22
10308   876781 TAATCTACTATAGAATTGAAAG ATACCAAGGCTGAATGGAGGCCTAGAGTAAACCCCCCAG spacer length: 

39 repeater length: 22
10309   876843 TAATCTACTATAGAATTGAAAG TTCAATGTTAAAACTGGAATAAATGGTGTTGAATATCCTG spacer 

length: 40 repeater length: 22
10310   876906 TAATCTACTATAGAATTGAAAG TCTGATCTGTTATCAGGTCTAATGAGTATTTGGCCTTAG spacer length: 

39 repeater length: 22
10311   876968 TAATCTACTATAGAATTGAAAG TTGCATAATCTTTTCTGAATCCTAATGCCATCTTTTCCTTG spacer 

length: 41 repeater length: 22
10312   877032 TAATCTACTATAGAATTGAAAG ACAATCCGCAATTAATTCTTTACATTCCTCCAAATATTTTG spacer 

length: 41 repeater length: 22
10313   877096 TAATCTACTATAGAATTGAAAG TTCTTGAGCTCATAAATCGGGCTGAGGTCCTCATAATG spacer length: 

38 repeater length: 22
10314   877157 TAATCTACTATAGAATTGAAAG AAAACCGGGATACGAACGTGTTCTCTACAGAGGTAATGTAG spacer 

length: 41 repeater length: 22
10315   877221 TAATCTACTATAGAATTGAAAG ATCTTTGAAAGATAATTAATAAGTAGCTCTAGATCCTTTG spacer 

length: 40 repeater length: 22
10316   877284 TAATCTACTATAGAATTGAAAG CTATATCTCCCTAAAACATCGATACATTTCCAGAAAACG spacer length: 

39 repeater length: 22
10317   877346 TAATCTACTATAGAATTGAAAG ATTATATTATCAAGACCTTTAGGTGTTGTGTATGAGATAG spacer 

length: 40 repeater length: 22
10318   877409 TAATCTACTATAGAATTGAAAG AATGATTGAACTACTAAAGTCAGTGGCGGAACTGCAGGCTG spacer 

length: 41 repeater length: 22
10319   877473 TAATCTACTATAGAATTGAAAG AACGGTGAAAGTGCTACTTTATCATACGGGCAAGCATTAGAG spacer 

length: 42 repeater length: 22
10320   877538 TAATCTACTATAGAATTGAAAG GTAATACTCAAAGTGTTTATATAACACGTGAGACGCAAG spacer length: 

39 repeater length: 22
10321   877600 TAATCTACTATAGAATTGAAAG GTAATGATGAACTTTACAAAATTCCTCATTGTATTAGCCG spacer 

length: 40 repeater length: 22
10322   877663 TAATCTACTATAGAATTGAAAG AGGTGTATAGGTGACATGTGATATCTGTTCCTCCTCCTGATG spacer 

length: 42 repeater length: 22
10323   877728 TAATCTACTATAGAATTGAAAG TTTCAAATCATTGTAGTCCCAAATAAAGGGTATTTTTGG spacer length: 

39 repeater length: 22
10324   877790 TAATCTACTATAGAATTGAAAG CGATACTCGAACGGTTGCGTACCCCAAGGACGTAATTCTAG spacer 

length: 41 repeater length: 22
10325   877854 TAATCTACTATAGAATTGAAAG GTTTCCATAAGATATCGCAGAATAAATGGCGGTAATGGTCTG spacer 

length: 42 repeater length: 22
10326   877919 TAATCTACTATAGAATTGAAAG TCTAATAATACTAATAATAATCAACAAACTCAGACTACATG spacer 

length: 41 repeater length: 22
10327   877983 TAATCTACTATAGAATTGAAAG TAATAATCTGTAACGCTTACAGTTATCTTAACTGGAG spacer length: 

37 repeater length: 22
10328   878043 TAATCTACTATAGAATTGAAAG CATAAAGTATATGTGCTGAAGTCTTCTTTGATCCGATAG spacer length: 

39 repeater length: 22
10329   878105 TAATCTACTATAGAATTGAAAG AAGATAACACATTTATTTTCTACGTAGTACTTACATACTG spacer 

length: 40 repeater length: 22
10330   878168 TAATCTACTATAGAATTGAAAG CTTATTCCCGAATGATTTCTTCCTCCTATAGATTTCCTCAAG spacer 

length: 42 repeater length: 22
10331   878233 TAATCTACTATAGAATTGAAAG AAGACTTAGATCATGGTGTGATACATCAATATTTAGGAG spacer length: 

39 repeater length: 22
10332   878295 TAATCTACTATAGAATTGAAAG ATACCCCTACACTGGTATATATTCAGCCGTATATAGG spacer length: 

37 repeater length: 22
10333   878355 TAATCTACTATAGAATTGAAAG GAAAGCGTAAAGATGAAGTTACTAGACGAAATCAAAAAG spacer length: 

39 repeater length: 22
10334   878417 TAATCTACTATAGAATTGAAAG ATACCTTTTTAACGTCGGATACCATAATCATTAATCCCGCG spacer 

length: 41 repeater length: 22
10335   878481 TAATCTACTATAGAATTGAAAG CCCATGATTTTCAATTCACCAATTGTACAAAAATATATTCTTG spacer 

length: 43 repeater length: 22
10336   878547 TAATCTACTATAGAATTGAAAG AACGATGCTACCGCATTTGTTAATAAATTTCCTAAGTTTTGTG spacer 

length: 43 repeater length: 22
10337   878613 TAATCTACTATAGAATTGAAAG CCTACCGTGACTGCGACATAATGGGGTATTATTGCATAATG spacer 

length: 41 repeater length: 22
10338   878677 TAATCTACTATAGAATTGAAAG CGCCGTCGCCGACGCGGGGGTATGTAGTCAGTATTACTG spacer length: 

39 repeater length: 22
10339   878739 TAATCTACTATAGAATTGAAAG GTAGACGCTACTGCATTAGGCATAGGTGTTATAAACGTG spacer length: 

39 repeater length: 22
10340   878801 TAATCTACTATAGAATTGAAAG AGATTTGTCATTTGAATTATATAACTATGAGTAAATGTTAG spacer 

length: 41 repeater length: 22
10341   878865 TAATCTACTATAGAATTGAAAG GAAGGCAGTGCAATCTTATATGTGTTCCCTTTTTCTTTTGG spacer 

length: 41 repeater length: 22



10342   878929 TAATCTACTATAGAATTGAAAG AATCAGGGGATGATACTAGTTTTCACATACAACGGACAGTCGG spacer 
length: 43 repeater length: 22

10343   878995 TAATCTACTATAGAATTGAAAG GCTTTCTGCCGAACTTTTCAGCAGTCATTATAGCTCCG spacer length: 
38 repeater length: 22

10344   879056 TAATCTACTATAGAATTGAAAG AGTGTTAGTATAAATCGCGAACAAAATAAGCGGATAAAGAG spacer 
length: 41 repeater length: 22

10345   879120 TAATCTACTATAGAATTGAAAG GTTACGGGTACTGTTTGTGTATAATATGAGGGGTAACTCATG spacer 
length: 42 repeater length: 22

10346   879185 TAATCTACTATAGAATTGAAAG TGTGGCAACACAAATATAGCTTCACAGATAACATCCCTTTG spacer 
length: 41 repeater length: 22

10347   879249 TAATCTACTATAGAATTGAAAG TGGAAACCGCTCACGTAAACACTTATAAATCCATTCTCTTG spacer 
length: 41 repeater length: 22

10348   879313 TAATCTACTATAGAATTGAAAG ATTAGTTTTATTAAATGATCCATCAATTCAAACTTTGACATG spacer 
length: 42 repeater length: 22

10349   879378 TAATCTACTATAGAATTGAAAG ATTGACTACATTCAAGCCACCAACGGTAACGATAAATTTACG spacer 
length: 42 repeater length: 22

10350   879443 TAATCTACTATAGAATTGAAAG TTTCATGTTTTTGTTATCATTCAATCCTTGGCAATTGAGTG spacer 
length: 41 repeater length: 22

10351   879507 TAATCTACTATAGAATTGAAAG AAATTAGTATAGACTAAATAATTTTTAAATAATATTAAAAA
10352   
10353   
10354   crispr 2
10355   864558 CTTTCAATTCTATAGTAGATTATC ATAAAAGCAAAAGAGGGAAAGAGAGAGAAAGATTTAT spacer length: 

37 repeater length: 24
10356   864620 CTTTCAATTCTATAGTAGATTATC AAGTGGTTTCCAGGGTGCTGGAAAAACTACTTAT spacer length: 34 

repeater length: 24
10357   864679 CTTTCAATTCTATAGTAGATTATC GTTCGATTTATATACTGCAGTAGTAGATTATGTTAGTT spacer 

length: 38 repeater length: 24
10358   864742 CTTTCAATTCTATAGTAGATTATC TTGTGACAATAAACTATACTTATCATCGTCACTTAGTGTAA spacer 

length: 41 repeater length: 24
10359   864808 CTTTCAATTCTATAGTAGATTATC ATTGATAAATAGTGGTTATAAGGATAGTGATCAACTTA spacer 

length: 38 repeater length: 24
10360   864871 CTTTCAATTCTATAGTAGATTATC GTGCTGCGGCTACTGGAATACAAGCATCAGGTATCGCAAA spacer 

length: 40 repeater length: 24
10361   864936 CTTTCAATTCTATAGTAGATTATC AAGATTTCCGCAAAAGAAGGTTTTGGTATCAGTTTAAGG spacer 

length: 39 repeater length: 24
10362   865000 CTTTCAATTCTATAGTAGATTATC TCGCAACATTGTATATGTCATATTATGATAAGAAGT spacer length: 

36 repeater length: 24
10363   865061 CTTTCAATTCTATAGTAGATTATC GTAAAATAACTACACAAGGTGCTGAAAATCTCAGGATCG spacer 

length: 39 repeater length: 24
10364   865125 CTTTCAATTCTATAGTAGATTATC TGATAAAATACAACAATTGTATCCAAATATTCCAT spacer length: 

35 repeater length: 24
10365   865185 CTTTCAATTCTATAGTAGATTATC GTGTTGGATTTTCGGACGGTATACGTACAGTAAAGATA spacer 

length: 38 repeater length: 24
10366   865248 CTTTCAATTCTATAGTAGATTATC ATCATCATCGGGCATCTGCATACAAATACGTTGAAGTC spacer 

length: 38 repeater length: 24
10367   865311 CTTTCAATTCTATAGTAGATTATC 

ATCGCTCTAACATTTCAGAATCAGTATGGTGTTAATATACTTTCAATTCTATATTAGATTATCTGCACTAAATATTGAACTCCATT
ATGATATTCTACTATA spacer length: 102 repeater length: 24

10368   865438 CTTTCAATTCTATAGTAGATTATC TGGGGTGAGGGTACGTACTGCGATAACTGATATGCATTT spacer 
length: 39 repeater length: 24

10369   865502 CTTTCAATTCTATAGTAGATTATC ACAACATGCAGATAATATTCTAGCAAGACTTTTAGAACAAC spacer 
length: 41 repeater length: 24

10370   865568 CTTTCAATTCTATAGTAGATTATC AACAAATGCGGTAGGAAGTTTAGGTAACTTTGTCGTAA spacer 
length: 38 repeater length: 24

10371   865631 CTTTCAATTCTATAGTAGATTATC CCAAAATAACAATATAAGCCACCCCGATGAATGTGAGGG spacer 
length: 39 repeater length: 24

10372   865695 CTTTCAATTCTATAGTAGATTATC AGCATTAGATGTTACTATCGGTCCTGGAGGGATTTCCG spacer 
length: 38 repeater length: 24

10373   865758 CTTTCAATTCTATAGTAGATTATC TCTTCATTAATTTAATGAGGTCATTTTTCATGAGAAAT spacer 
length: 38 repeater length: 24

10374   865821 CTTTCAATTCTATAGTAGATTATC ATGTCGTAGTAGAAGAGACTCTTGCGACTGGAACTGCAG spacer 
length: 39 repeater length: 24

10375   865885 CTTTCAATTCTATAGTAGATTATC AATCCCTCGTTCAATTAATCTCCTTATCGCTACCGAACCTA spacer 
length: 41 repeater length: 24

10376   865951 CTTTCAATTCTATAGTAGATTATC CGACAATTTCAACGGGTGCAGTGCTTACGTTGATTGTTA spacer 
length: 39 repeater length: 24

10377   866015 CTTTCAATTCTATAGTAGATTATC CGACTAGAATATTTCGTTTCGTGGTGAATCTTAATG spacer length: 
36 repeater length: 24

10378   866076 CTTTCAATTCTATAGTAGATTATC TCTACTATAAAGAGTGCGTTAGATGACGCTATAGAGAA spacer 
length: 38 repeater length: 24



10379   866139 CTTTCAATTCTATAGTAGATTATC ATTCTAACGACATCAATACTTATCATAGACCTCATTTCG spacer 
length: 39 repeater length: 24

10380   866203 CTTTCAATTCTATAGTAGATTATC AGAAGGATGAGGGAAAGGAAAGTGCAAAGTGATCCCA spacer length: 
37 repeater length: 24

10381   866265 CTTTCAATTCTATAGTAGATTATC CCTTGTATCCAAGACACAGTTACTATCACATTAAAAA spacer length: 
37 repeater length: 24

10382   866327 CTTTCAATTCTATAGTAGATTATC ATCGCATCACATGTGTTGTATAAACATTTTGAATATTA spacer 
length: 38 repeater length: 24

10383   866390 CTTTCAATTCTATAGTAGATTATC TACAGACAATACGGAGAAAGAATAGACCAAAAAATCAT spacer 
length: 38 repeater length: 24

10384   866453 CTTTCAATTCTATAGTAGATTATC ATGTAGTAATACTTGACGACCCTGCTAGTTGGATTTCAAA spacer 
length: 40 repeater length: 24

10385   866518 CTTTCAATTCTATAGTAGATTATC TCCCCAAGATTGTTGTACTTGTGTAACATATTGTAATA spacer 
length: 38 repeater length: 24

10386   866581 CTTTCAATTCTATAGTAGATTATC AGGAACTAATAATAACATTGGCGGTTGACGTACTAGCTC spacer 
length: 39 repeater length: 24

10387   866645 CTTTCAATTCTATAGTAGATTATC AGTACATACGGTGCTACGACTTCGGTAAGTCCAGATT spacer length: 
37 repeater length: 24

10388   866707 CTTTCAATTCTATAGTAGATTATC TAGGAGGAGGGTTTAACATAATACCATCCGTTTCACGG spacer 
length: 38 repeater length: 24

10389   866770 CTTTCAATTCTATAGTAGATTATC GCTGTATCTTTTCTCACAGTGTTGTAGATAAGGTCTA spacer length: 
37 repeater length: 24

10390   866832 CTTTCAATTCTATAGTAGATTATC TTGGTATTCACGCTAGGGTTTGCTGCTGCTGGTGG spacer length: 
35 repeater length: 24

10391   866892 CTTTCAATTCTATAGTAGATTATC AGGAGCGGGAGAGGCAATCCATGCTCTTGAGGTGGCGAATT spacer 
length: 41 repeater length: 24

10392   866958 CTTTCAATTCTATAGTAGATTATC ACAATAAATATCCAGGGGGGAGGAGTAATAGAAGTAA spacer length: 
37 repeater length: 24

10393   867020 CTTTCAATTCTATAGTAGATTATC AATAACTCAAAACAAGTATCACCTTTACAAAACATAAC spacer 
length: 38 repeater length: 24

10394   867083 CTTTCAATTCTATAGTAGATTATC CCTTCTTTCGTTTAAGGGGGAAGAAGAATGTCAACTG spacer length: 
37 repeater length: 24

10395   867145 CTTTCAATTCTATAGTAGATTATC TTTAGGTATACTTTACGGCATTCTAACTGCGATAGCA spacer length: 
37 repeater length: 24

10396   867207 CTTTCAATTCTATAGTAGATTATC AAGATAAAGCTCTAAAGTGATTAAGAAATGATGAAGGC spacer 
length: 38 repeater length: 24

10397   867270 CTTTCAATTCTATAGTAGATTATC TATAAGGGATTCGGTTGGAGAAGTGATACAGACTTATT spacer 
length: 38 repeater length: 24

10398   867333 CTTTCAATTCTATAGTAGATTATC ATCGGCAAATTGCTGCGCTTCTGGATTTCCGAAATCGA spacer 
length: 38 repeater length: 24

10399   867396 CTTTCAATTCTATAGTAGATTATC GTTAGTTTTTGCACTTGGCATGGCTGCAGCCGGTTTCGGTT spacer 
length: 41 repeater length: 24

10400   867462 CTTTCAATTCTATAGTAGATTATC TCGTAATTGTGAAAAATAAGACTGCAGCAAGTGCAA spacer length: 
36 repeater length: 24

10401   867523 CTTTCAATTCTATAGTAGATTATC AATAGTACTTTGAACACCTCATATGCCTCTCTAGCCTCT spacer 
length: 39 repeater length: 24

10402   867587 CTTTCAATTCTATAGTAGATTATC ATACTGAAACACTTTCCCCTACTTGAGGGGACGTAA spacer length: 
36 repeater length: 24

10403   867648 CTTTCAATTCTATAGTAGATTATC AAAAGAAGTTCAGAAACGGCAATAAGGAGATTCAACTACA spacer 
length: 40 repeater length: 24

10404   867713 CTTTCAATTCTATAGTAGATTATC ATATAAATCCGAAAGCACGTTAGTGAGAGAGAAAGATTTAT spacer 
length: 41 repeater length: 24

10405   867779 CTTTCAATTCTATAGTAGATTATC ACGATGAACTAAAACAGCACGCGGAAGCCTTAGCGT spacer length: 
36 repeater length: 24

10406   867840 CTTTCAATTCTATAGTAGATTATC GAAGTTCTTACTAGCGATTAATATAGCATTTACAGCATTGG spacer 
length: 41 repeater length: 24

10407   867906 CTTTCAATTCTATAGTAGATTATC CAATATATTCCGCAACATAGAGAAAGACTGGTAGCTAT spacer 
length: 38 repeater length: 24

10408   867969 CTTTCAATTCTATAGTAGATTATC AAGGCAGTGCAATCTTATATGTGTTCCCTTTTTCTTTT
10409   
10410   
10411   GCA_000245235.2_ASM24523v2_genomic.fna(findCrispr):
10412   START       REPEAT                           

SPACER                                             
10413   crispr 1
10414   849972 CTTTCAATTCTATATTAGATTATC TCTGGTTGCCCCAATACTTAAGCTTAAAAGAATTAGTT spacer 

length: 38 repeater length: 24
10415   850035 CTTTCAATTCTATATTAGATTATC CGGATTATCATGGCGTTGGTTGATGTCTGCTTCTGTCGT spacer 

length: 39 repeater length: 24
10416   850099 CTTTCAATTCTATATTAGATTATC ACGCTTTAGCACCAGGCACTGGTCAAGGGTATTATGAAC spacer 

length: 39 repeater length: 24



10417   850163 CTTTCAATTCTATATTAGATTATC GCAATTACAAGGGGCAGAAGCTACTGAAAGTATAACAGGAA spacer 
length: 41 repeater length: 24

10418   850229 CTTTCAATTCTATATTAGATTATC AGCGACCGGTAGGCAGTAGCAGCAGACAGGACCTTAG spacer length: 
37 repeater length: 24

10419   850291 CTTTCAATTCTATATTAGATTATC TTAGATCCGTTATAAAATGCATTCACAACGTAGCCATCAATA spacer 
length: 42 repeater length: 24

10420   850358 CTTTCAATTCTATATTAGATTATC ACGTCTAGATTATTTGAAAGTCCGCACTCACAATAAA spacer length: 
37 repeater length: 24

10421   850420 CTTTCAATTCTATATTAGATTATC AAAACAATGAAAAGATGAGAGTAGGAAGTTTTCTAGTG spacer 
length: 38 repeater length: 24

10422   850483 CTTTCAATTCTATATTAGATTATC CTTCGGCTGTATTGTTATTATTCTTTGTATCGTTCTTTA spacer 
length: 39 repeater length: 24

10423   850547 CTTTCAATTCTATATTAGATTATC CTCATTATAGACGTTATAAATCCAAATAGCGGAAATA spacer length: 
37 repeater length: 24

10424   850609 CTTTCAATTCTATATTAGATTATC AGTGTATTTACTGATAACGGGAATAGAAAGAATCCTTTC spacer 
length: 39 repeater length: 24

10425   850673 CTTTCAATTCTATATTAGATTATC GAGAGATGAGTGAAAGTAATATATGGCAATAGGAGAAATTT spacer 
length: 41 repeater length: 24

10426   850739 CTTTCAATTCTATATTAGATTATC CCCTTATATTATCTAATGCTTTATTTACCGCATCACTTA spacer 
length: 39 repeater length: 24

10427   850803 CTTTCAATTCTATATTAGATTATC ACGTTACATTGCAGAATGGGCATCTATTCTTTTCGATA spacer 
length: 38 repeater length: 24

10428   850866 CTTTCAATTCTATATTAGATTATC ATAATGTAAGTTGGATTTTGTAAGTAGAGTCTTTATTT
10429   
10430   
10431   crispr 2
10432   860426 GATAATCTACTATAGAATTGAAAG AATTAAATCAAGAAGAAAAAGAAGTAGATGAGTTTTTT spacer 

length: 38 repeater length: 24
10433   860489 GATAATCTACTATAGAATTGAAAG AATGAAATTACAGAAAAACTTTTTGAGGAATTTGGATTA spacer 

length: 39 repeater length: 24
10434   860553 GATAATCTACTATAGAATTGAAAG GTATTGTTAATCACCAACTCACCGTTTTGCCAGTACG spacer length: 

37 repeater length: 24
10435   860615 GATAATCTACTATAGAATTGAAAG TTTATAAATAGAGAGTTTGTTTTTAGCGTATCTACTTTCTC spacer 

length: 41 repeater length: 24
10436   860681 GATAATCTACTATAGAATTGAAAG ACAGAAGAAGATAAAAAGAAAGTCTATCAGAGCATAGATG spacer 

length: 40 repeater length: 24
10437   860746 GATAATCTACTATAGAATTGAAAG ACCCGCATTCAACCCCGCGGGGGAATCCCCCGGCCCC spacer length: 

37 repeater length: 24
10438   860808 GATAATCTACTATAGAATTGAAAG ACGTTAGAGGAAGTACGCAAAACGTTAAGTACCGTCAA spacer 

length: 38 repeater length: 24
10439   860871 GATAATCTACTATAGAATTGAAAG CAAGGCTATGTACCAGTGCAAATAATAGGGCAAAGCGC spacer 

length: 38 repeater length: 24
10440   860934 GATAATCTACTATAGAATTGAAAG TGAAAGTGTGTATCACACCACACTACTACATTCTCA spacer length: 

36 repeater length: 24
10441   860995 GATAATCTACTATAGAATTGAAAG GCTAGGGCGGTGGCAAACCATGTTTTACCAGTTCCA spacer length: 

36 repeater length: 24
10442   861056 GATAATCTACTATAGAATTGAAAG GAAACTGAAGCACCTTGAGGCGAAGGGCCAAGCGGTGA spacer 

length: 38 repeater length: 24
10443   861119 GATAATCTACTATAGAATTGAAAG ATGGTGCGCCTTGTTGTTCTAAAAGTCTTGCTAATATA spacer 

length: 38 repeater length: 24
10444   861182 GATAATCTACTATAGAATTGAAAG ACGGGGTTAGCATTATTAGATTCCAATCGTAGAATAAGCC spacer 

length: 40 repeater length: 24
10445   861247 GATAATCTACTATAGAATTGAAAG CAAATCTACAAGATACGTGGGTTACTATCTCACCGC spacer length: 

36 repeater length: 24
10446   861308 GATAATCTACTATAGAATTGAAAG TGCAGTAAAACCGCAAAATGGACAAATTCCACCTGGTT spacer 

length: 38 repeater length: 24
10447   861371 GATAATCTACTATAGAATTGAAAG TTCCCTTGTTGAATTAGTAACTGTTGTATCTGATTT spacer length: 

36 repeater length: 24
10448   861432 GATAATCTACTATAGAATTGAAAG TCAAATGTACCCCGCAATATCCTCTTTCCTACATTCACT spacer 

length: 39 repeater length: 24
10449   861496 GATAATCTACTATAGAATTGAAAG AAATTTGATGTTTAATGTTGGTAGTGTAAAGTTTGAAGGA spacer 

length: 40 repeater length: 24
10450   861561 GATAATCTACTATAGAATTGAAAG GGTTGATATGCATATGTTTGTTGAAGTGTACGCGAAAAT spacer 

length: 39 repeater length: 24
10451   861625 GATAATCTACTATAGAATTGAAAG AGCCAAAAAGTACTTCCTTTTTGCACATAAAAATTGAA spacer 

length: 38 repeater length: 24
10452   861688 GATAATCTACTATAGAATTGAAAG CCTCTTCTTGGTCTTCCTTTACAACTTCTTCCTCATCC spacer 

length: 38 repeater length: 24
10453   861751 GATAATCTACTATAGAATTGAAAG TACTAACCTTATCTTGCGCCCTAAGAGTAAGACCGTAT spacer 

length: 38 repeater length: 24
10454   861814 GATAATCTACTATAGAATTGAAAG TTACAGAGTGTGAAAGAAGTCAGGTAAGAGATTAAG spacer length: 



36 repeater length: 24
10455   861875 GATAATCTACTATAGAATTGAAAG GCTAATTCTCTTTCTGCATTTCTCTCTAAATTTAATTC spacer 

length: 38 repeater length: 24
10456   861938 GATAATCTACTATAGAATTGAAAG ATCAAGGATCAGGCAATATTATTAAATGTAATGGAGAT spacer 

length: 38 repeater length: 24
10457   862001 GATAATCTACTATAGAATTGAAAG TTAAATAGATCTGTGAATCCTTCTCTTGAGAGATGATACG spacer 

length: 40 repeater length: 24
10458   862066 GATAATCTACTATAGAATTGAAAG CCCAATACGTTGAACCAATGCTAAGACCAGTTACAATA spacer 

length: 38 repeater length: 24
10459   862129 GATAATCTACTATAGAATTGAAAG ATCGAATTTCCATCTCATCAGGAACCTGCACAAGTTGCC spacer 

length: 39 repeater length: 24
10460   862193 GATAATCTACTATAGAATTGAAAG TCCTCATCTATATACATCACACCACTGAAATATATTA spacer length: 

37 repeater length: 24
10461   862255 GATAATCTACTATAGAATTGAAAG ATCGATCAAGAGACTTATGAGTTATTAACTAAAGCAGTAG spacer 

length: 40 repeater length: 24
10462   862320 GATAATCTACTATAGAATTGAAAG ATACTATCACCTGTAGAGAGATACTGTGTCAGCAATAATT spacer 

length: 40 repeater length: 24
10463   862385 GATAATCTACTATAGAATTGAAAG AGTTAGATCAAACTCGGGAAGCAGTAAGAAAAGAAGTGT spacer 

length: 39 repeater length: 24
10464   862449 GATAATCTACTATAGAATTGAAAG AATGCTTGCCTTAGCTGAGATTTTAGAACAGGTTTA spacer length: 

36 repeater length: 24
10465   862510 GATAATCTACTATAGAATTGAAAG AATGGACTCCTCACACGTTTAAGTTTGGGAAATCCAGTTA spacer 

length: 40 repeater length: 24
10466   862575 GATAATCTACTATAGAATTGAAAG CTTTCATTTTGTCTAGCTTATATTGAATAATATTTAATGA spacer 

length: 40 repeater length: 24
10467   862640 GATAATCTACTATAGAATTGAAAG CATTAACGCAAACTACTAGCACTTTCGCATTTACTTAT spacer 

length: 38 repeater length: 24
10468   862703 GATAATCTACTATAGAATTGAAAG CAGGATGGGGAAGTAATTGATATGTTAAGAGATGGAAGTT spacer 

length: 40 repeater length: 24
10469   862768 GATAATCTACTATAGAATTGAAAG TCTGAAGTAATCCGTATTGTCCTGCAGTCTCGTAATATACT spacer 

length: 41 repeater length: 24
10470   862834 GATAATCTACTATAGAATTGAAAG CACTACTATAGAATGATGGTATGATGGTGTACGGGTCGGTA spacer 

length: 41 repeater length: 24
10471   862900 GATAATCTACTATAGAATTGAAAG AGGTCTGTCGATTGAAGAGCATTTATTATGTTACTAAG spacer 

length: 38 repeater length: 24
10472   862963 GATAATCTACTATAGAATTGAAAG CTATTTCCATCAGTTGATTGGTCTCCGACGTTAGGTGAG spacer 

length: 39 repeater length: 24
10473   863027 GATAATCTACTATAGAATTGAAAG CTGTTAAAGTCCTCATTGATGTATAATTCTAACCCT spacer length: 

36 repeater length: 24
10474   863088 GATAATCTACTATAGAATTGAAAG TTTTGGCTTAGCAGATTTAAAGTTCAAGCATATCATT spacer length: 

37 repeater length: 24
10475   863150 GATAATCTACTATAGAATTGAAAG ATAGTGTGTTCAGGTACTGGGCGTATTCCAACATACTCAA spacer 

length: 40 repeater length: 24
10476   863215 GATAATCTACTATAGAATTGAAAG AATGCTTTAAGTTTTTGTTCTATATCTTCTACTTTTTG spacer 

length: 38 repeater length: 24
10477   863278 GATAATCTACTATAGAATTGAAAG AATGTCGCTCTTTATAGCGTCCATAGCGTCATTTCTC spacer length: 

37 repeater length: 24
10478   863340 GATAATCTACTATAGAATTGAAAG CAAATTCATCAGTTAAAAGCATAACAATAACTAATCA spacer length: 

37 repeater length: 24
10479   863402 GATAATCTACTATAGAATTGAAAG ACGAAATGAGGACGGTGATAAGTATTGATGTCGTTACTAT spacer 

length: 40 repeater length: 24
10480   863467 GATAATCTACTATAGAATTGAAAG TCATACATTCAAAAGCTTATATTAGATAATAAAGATAAT spacer 

length: 39 repeater length: 24
10481   863531 GATAATCTACTATAGAATTGAAAG TATACCGCCGTGAAGTACAATGGATATGATGAAGGAACT spacer 

length: 39 repeater length: 24
10482   863595 GATAATCTACTATAGAATTGAAAG GGATAATGAATGTGACGTGCAATATCGTTGATAATATC spacer 

length: 38 repeater length: 24
10483   863658 GATAATCTACTATAGAATTGAAAG GACATCATATGACTACGGTTATCAATGGTCAGTAGG spacer length: 

36 repeater length: 24
10484   863719 GATAATCTACTATAGAATTGAAAG TCTATGACCTTCTCTGGGATTTTATCTATCGCGAACAT spacer 

length: 38 repeater length: 24
10485   863782 GATAATCTACTATAGAATTGAAAG TATCAGGGGATGTAGATTTACCGGTTTACTTTTTACC spacer length: 

37 repeater length: 24
10486   863844 GATAATCTACTATAGAATTGAAAG TGAACAGGTTCGTACTCAGGCACAGGCTCGTATTCCCTC spacer 

length: 39 repeater length: 24
10487   863908 GATAATCTACTATAGAATTGAAAG TGTTACTTTACCTTCCCATCCTATTATTTCTTTTGACA spacer 

length: 38 repeater length: 24
10488   863971 GATAATCTACTATAGAATTGAAAG AAATAGTTTAGAAGCTTTTGTGGCGTAACTGGTGTGA spacer length: 

37 repeater length: 24
10489   864033 GATAATCTACTATAGAATTGAAAG TTCCACCTTTAGCAATCCATTTCATAGATAAGAATTAGAA spacer 

length: 40 repeater length: 24



10490   864098 GATAATCTACTATAGAATTGAAAG AGGTTTTAGGTGAAAAGCTTAATCGGGTGAAAAATGT spacer length: 
37 repeater length: 24

10491   864160 GATAATCTACTATAGAATTGAAAG ATAAGCGGAAAGTTTGAGAGTGTAACGGAGAAAGTTACA spacer 
length: 39 repeater length: 24

10492   864224 GATAATCTACTATAGAATTGAAAG TCTTAGACGCGACGAACTTCCTCATATACTTTATCGC spacer length: 
37 repeater length: 24

10493   864286 GATAATCTACTATAGAATTGAAAG CAAATGGCACCGTATGGTTCAGTAATGGTTAATACCTTAAT spacer 
length: 41 repeater length: 24

10494   864352 GATAATCTACTATAGAATTGAAAG GTAATAGATAATTCCTCGTTTCTATCGTTGAAAGGATC spacer 
length: 38 repeater length: 24

10495   864415 GATAATCTACTATAGAATTGAAAG ATAGCAATATGATGTACTATATTTAAATGAAAAACTG spacer length: 
37 repeater length: 24

10496   864477 GATAATCTACTATAGAATTGAAAG TACTTTTCTTCACCTTTGATATTTAATTTTACTATGA spacer length: 
37 repeater length: 24

10497   864539 GATAATCTACTATAGAATTGAAAG GTTATTCTATTAAATGTGCATACTTCTTGATTTGCCGCCA spacer 
length: 40 repeater length: 24

10498   864604 GATAATCTACTATAGAATTGAAAG CTAGTGCCAGGGTTCAGGGGTGTACCCTCACTGCCAC spacer length: 
37 repeater length: 24

10499   864666 GATAATCTACTATAGAATTGAAAG TTTAGATTAAGTTTTACATAAATTATAGACACGATAAC spacer 
length: 38 repeater length: 24

10500   864729 GATAATCTACTATAGAATTGAAAG ATAAACTAAATATTGACGTGAAACCGCAACTAATAGATA spacer 
length: 39 repeater length: 24

10501   864793 GATAATCTACTATAGAATTGAAAG ATAACAATAATAAATGTTACTATTGAGGGCGTATTATTCCCA spacer 
length: 42 repeater length: 24

10502   864860 GATAATCTACTATAGAATTGAAAG ATGTAGTTGCATCTCCTTATTGCCGTTTCTGAACTTCTTT spacer 
length: 40 repeater length: 24

10503   864925 GATAATCTACTATAGAATTGAAAG AAAAGAGTATTAATTGATCTGGCTATAGCGTCCTTCCTTA spacer 
length: 40 repeater length: 24

10504   864990 GATAATCTACTATAGAATTGAAAG AGATTTTGTAGTGCTTCTTGCAGCAGTAAAGCTCTA spacer length: 
36 repeater length: 24

10505   865051 GATAATCTACTATAGAATTGAAAG CTATCGGCTTATATCTAACATCCTCTGGGAGGCTTTCCA spacer 
length: 39 repeater length: 24

10506   865115 GATAATCTACTATAGAATTGAAAG GTATGCTTATCGTATAAAGTAATTTGCCAAAGTTGTAC spacer 
length: 38 repeater length: 24

10507   865178 GATAATCTACTATAGAATTGAAAG TTCGATTTTGGGAATCCCACCGCCCAGCAATTCGCAGA spacer 
length: 38 repeater length: 24

10508   865241 GATAATCTACTATAGAATTGAAAG AACTCCAGTACTGCTTCGCCGTAGGATCCGTCCTCAGAC spacer 
length: 39 repeater length: 24

10509   865305 GATAATCTACTATAGAATTGAAAG TTTCTATTAAGAGAAAGTTACACTTTATCAAAAGACAC spacer 
length: 38 repeater length: 24

10510   865368 GATAATCTACTATAGAATTGAAAG AGAAACAGTGTATGGGATAAATTAGGTATAAGTGGC spacer length: 
36 repeater length: 24

10511   865429 GATAATCTACTATAGAATTGAAAG CCACCACCACAGTATATAATACATTTGATGGATTATTA spacer 
length: 38 repeater length: 24

10512   865492 GATAATCTACTATAGAATTGAAAG TACTTCATCACGTCCACGTTTGTTATTTTTGTTGATTTA spacer 
length: 39 repeater length: 24

10513   865556 GATAATCTACTATAGAATTGAAAG ATTCCAAAGTTACGTCATCGATGACCACGTAATGGAA spacer length: 
37 repeater length: 24

10514   865618 GATAATCTACTATAGAATTGAAAG GAATAAGCGGGGCGAAGCCGACGTGTACGCCGTGTCTTT spacer 
length: 39 repeater length: 24

10515   865682 GATAATCTACTATAGAATTGAAAG AATGAAAAGATGAGAGTAGGAAGTTTTCTAGTGACTTTC
10516   
10517   
10518   GCA_000245275.2_ASM24527v2_genomic.fna(findCrispr):
10519   START       REPEAT                           

SPACER                                             
10520   crispr 1
10521   888613 GATAATCTACTATAGAATTGAAA GTGTTTTGTATACAGACTCACGAAGTTATAGCCGTACCA spacer 

length: 39 repeater length: 23
10522   888676 GATAATCTACTATAGAATTGAAA GGCGACGGCGGGGTAGAAAAATATAAGTCTCCCCCGCCA spacer 

length: 39 repeater length: 23
10523   888739 GATAATCTACTATAGAATTGAAA GTTTGCTGTACGTAAATTTGTATACCATTAGTAGATGGA spacer 

length: 39 repeater length: 23
10524   888802 GATAATCTACTATAGAATTGAAA GGGCGATGATGTTAATTCAGTCTCATAAAATCCTAGATTAGA spacer 

length: 42 repeater length: 23
10525   888868 GATAATCTACTATAGAATTGAAA GCAAACAAACATCTATGTGTTATGCTTACCGACAAACAC spacer 

length: 39 repeater length: 23
10526   888931 GATAATCTACTATAGAATTGAAA GCAACTATGAAGACGAAAATGTAGATGATGTAGCTAGGTATG spacer 

length: 42 repeater length: 23
10527   888997 GATAATCTACTATAGAATTGAAA GATCTCCTATACTGACTTTAAACCCGCCGACTATTTTCTCT spacer 

length: 41 repeater length: 23



10528   889062 GATAATCTACTATAGAATTGAAA GGAATAGAACTATAGCAGAAATAACAGCTTGCACTCCGA spacer 
length: 39 repeater length: 23

10529   889125 GATAATCTACTATAGAATTGAAA GAATTTTATGACTACGCCACCCATACCTTTAGCACGTA spacer length: 
38 repeater length: 23

10530   889187 GATAATCTACTATAGAATTGAAA GTTCTTGTAATGTCGTTATGTTACCATCATCTTTAATCT spacer 
length: 39 repeater length: 23

10531   889250 GATAATCTACTATAGAATTGAAA GATATTTTTACTTCAAACATGAAGACCCATTATTACAACT spacer 
length: 40 repeater length: 23

10532   889314 GATAATCTACTATAGAATTGAAA GTTTAAGGAGATGGTTTTATGAAAATTGCAGATAAGGTCA spacer 
length: 40 repeater length: 23

10533   889378 GATAATCTACTATAGAATTGAAA GTATTTACACCGCCTTTCCCATTACCCTATCGCGGTT spacer length: 
37 repeater length: 23

10534   889439 GATAATCTACTATAGAATTGAAA GCCATATCCAGGATTTCCCTGTGGAGGCCACCAGAAT spacer length: 
37 repeater length: 23

10535   889500 GATAATCTACTATAGAATTGAAA GTTGTAATAAATATTGGCTACCATTATGATACTCTACT spacer length: 
38 repeater length: 23

10536   889562 GATAATCTACTATAGAATTGAAA AGTGATTTCCACTTCTTGAAGTGTGTAGTTTGTTTGATATC spacer 
length: 41 repeater length: 23

10537   889627 GATAATCTACTATAGAATTGAAA GTACTTACACCCTTGTTTTAAGTATCTATTTTTGGGTT spacer length: 
38 repeater length: 23

10538   889689 GATAATCTACTATAGAATTGAAA GGTGGGGGTGGGGGAACCCCCCGCGGGGTTTACTGAAC spacer length: 
38 repeater length: 23

10539   889751 GATAATCTACTATAGAATTGAAA GCGTGATAATTATAAATGGGCTGAGGCTATGGGTAATAAAGT spacer 
length: 42 repeater length: 23

10540   889817 GATAATCTACTATAGAATTGAAA GTTAAATGATCCAATAGGATTTGTAATTGTTGTAGAA spacer length: 
37 repeater length: 23

10541   889878 GATAATCTACTATAGAATTGAAA GAACCTAAGGTTAAGGCTTCTACGTGCTGTTTTAGGTCA spacer 
length: 39 repeater length: 23

10542   889941 GATAATCTACTATAGAATTGAAA GAAGTAGGTACGTATAAGTCCGCATTCACACGTTTAAC spacer length: 
38 repeater length: 23

10543   890003 GATAATCTACTATAGAATTGAAA GTCAGTCGTTTCAACGGCTGTAAACATTGACTATTCAAAT spacer 
length: 40 repeater length: 23

10544   890067 GATAATCTACTATAGAATTGAAA GACTCCCACCTCGTCTCCACTACCACCCAACTGTATTCAA spacer 
length: 40 repeater length: 23

10545   890131 GATAATCTACTATAGAATTGAAA GGTGTACATCCATCATTGCTTTTATTGAACAGATTATGTCATT spacer 
length: 43 repeater length: 23

10546   890198 GATAATCTACTATAGAATTGAAA GGCACCCTCACTAGCCTTTATAAGATCAGTAGAAATTTT spacer 
length: 39 repeater length: 23

10547   890261 GATAATCTACTATAGAATTGAAA GTCTAGTATAACTTTATACAAAAGCGGAACTGCAAATA spacer length: 
38 repeater length: 23

10548   890323 GATAATCTACTATAGAATTGAAA GATTGTTTTCTTATTTTCTTATCCATCATACTTTCTTCCC spacer 
length: 40 repeater length: 23

10549   890387 GATAATCTACTATAGAATTGAAA GGTAATAGATAATTCCTCGTTTCTATCGTTGAAAGGATC spacer 
length: 39 repeater length: 23

10550   890450 GATAATCTACTATAGAATTGAAA GATAGCAATATGATGTACTATATTTAAATGAAAAACTG spacer length: 
38 repeater length: 23

10551   890512 GATAATCTACTATAGAATTGAAA GTACTTTTTCTTCACCTTTGATATTTAATTTTACTATGA spacer 
length: 39 repeater length: 23

10552   890575 GATAATCTACTATAGAATTGAAA GGTTATTCTATTAAATGTGCATACTTCTTGATTTGCCGCCA spacer 
length: 41 repeater length: 23

10553   890640 GATAATCTACTATAGAATTGAAA GCTAGTGCCAGGGTTCAGGGGTGTACCCTCACTGCCAC spacer length: 
38 repeater length: 23

10554   890702 GATAATCTACTATAGAATTGAAA GTTTAGATTAAGTTTTACATAAATTATAGACACGATAAC spacer 
length: 39 repeater length: 23

10555   890765 GATAATCTACTATAGAATTGAAA GATCATCAGGCCCATGAGCGTTTTGCCGGTGCCGGTCG spacer length: 
38 repeater length: 23

10556   890827 GATAATCTACTATAGAATTGAAA GAGGACGTAATTCTACAATTGTTCTAGTAACTCCTTGGGGCGG spacer 
length: 43 repeater length: 23

10557   890894 GATAATCTACTATAGAATTGAAA GATAAAATTGAAGGGCATGGAACAAGACGTTATAGAGGAA spacer 
length: 40 repeater length: 23

10558   890958 GATAATCTACTATAGAATTGAAA GAAATGCGTATCAAGTTGCAGAGCAGAACAATATAAGTAG spacer 
length: 40 repeater length: 23

10559   891022 GATAATCTACTATAGAATTGAAA GATCTTCAAAATATGCCTTAATTCGTCTTCGGACGTCGC spacer 
length: 39 repeater length: 23

10560   891085 GATAATCTACTATAGAATTGAAA GTCATAAGGTTTTACTGTTGCAGTAGGTGTTAAATTAG spacer length: 
38 repeater length: 23

10561   891147 GATAATCTACTATAGAATTGAAA GTTCTAATAGCTGAACCCCTGCTTGATAGTCTCTATTA spacer length: 
38 repeater length: 23

10562   891209 GATAATCTACTATAGAATTGAAA 
GAAACAAACTTCTCAACCATCAACAACACCACCTACATCGGATAATCTACTATAGAAGTTGAAAGAACAACTGGATTTTTTGAATG
ATTGACACTTTTATGACTA spacer length: 105 repeater length: 23



10563   891338 GATAATCTACTATAGAATTGAAA GATCGACATGTTGGGGACCTTTAGTATGGGCATATTTGA spacer 
length: 39 repeater length: 23

10564   891401 GATAATCTACTATAGAATTGAAA GTGGATCTGAGTTTTTAACGATTTTTCTTAGCAAACTGGGGGAG spacer 
length: 44 repeater length: 23

10565   891469 GATAATCTACTATAGAATTGAAA GATGTCGTTAAATGCATTTGATAGTAAATTTACCGCATTT spacer 
length: 40 repeater length: 23

10566   891533 GATAATCTACTATAGAATTGAAA GTATATGCCATCACTCACACCAGCATTAGCAGTAGCGG spacer length: 
38 repeater length: 23

10567   891595 GATAATCTACTATAGAATTGAAA GATAGAAGGGGCGAAAGGAAGAGCAATAAGTGCTATCAT spacer 
length: 39 repeater length: 23

10568   891658 GATAATCTACTATAGAATTGAAA GGTTAATGACTAATTCTATAGATTTGGAGGAATATTGTA spacer 
length: 39 repeater length: 23

10569   891721 GATAATCTACTATAGAATTGAAA GAAAATATTGTTTGGTGTTGTATTTATTTGTGCCAAATTA spacer 
length: 40 repeater length: 23

10570   891785 GATAATCTACTATAGAATTGAAA GTATTTATACAGTAAAGTTTTGGCAAATTCCAATTGTA spacer length: 
38 repeater length: 23

10571   891847 GATAATCTACTATAGAATTGAAA GTAGTATAATCCGCGTATTCACCGTTTATCACGTTTTCAA spacer 
length: 40 repeater length: 23

10572   891911 GATAATCTACTATAGAATTGAAA GATTAATTCTTTCTTCTTTTGCTCATAATATTTTATTTCATCT spacer 
length: 43 repeater length: 23

10573   891978 GATAATCTACTATAGAATTGAAA GATTTTTTCCCAAACCGATTTGAGAAACGAAAAAAACTCAT spacer 
length: 41 repeater length: 23

10574   892043 GATAATCTACTATAGAATTGAAA GATAAACTAAATATTGACGTGAAACCGCAACTAATAGATA spacer 
length: 40 repeater length: 23

10575   892107 GATAATCTACTATAGAATTGAAA GATAACAATAATAAATGTTACTATTGAGGGCGTATTATTCCCA spacer 
length: 43 repeater length: 23

10576   892174 GATAATCTACTATAGAATTGAAA GTTGTAGTTGCATCTCCTTATTGCCGTTTCTGAACTTCTTT spacer 
length: 41 repeater length: 23

10577   892239 GATAATCTACTATAGAATTGAAA GAAAAGAGTATTAATTGATCTGGCTATAGCGTCCTTCCTTA spacer 
length: 41 repeater length: 23

10578   892304 GATAATCTACTATAGAATTGAAA GAGATTTTGTAGTGCTTCTTGCAGCAGTAAAGCTCTA spacer length: 
37 repeater length: 23

10579   892365 GATAATCTACTATAGAATTGAAA GCTATCGGCTTATATCTAACATCCTCTGGGAGGCTTTCCA spacer 
length: 40 repeater length: 23

10580   892429 GATAATCTACTATAGAATTGAAA GGGCGTGTCGCCTCATCTTTATCAATTCGTAAAGCTCCAT spacer 
length: 40 repeater length: 23

10581   892493 GATAATCTACTATAGAATTGAAA GGTATGCTTATCGTATAAAGTAATTTGCCAAAGTTGTAC spacer 
length: 39 repeater length: 23

10582   892556 GATAATCTACTATAGAATTGAAA GTTCGATTTTGGGAATCCCACCGCCCAGCAATTCGCAGA spacer 
length: 39 repeater length: 23

10583   892619 GATAATCTACTATAGAATTGAAA GAACTCCAGTACTGCTTCGCCGTAGGATCCGTCCTCAGAC spacer 
length: 40 repeater length: 23

10584   892683 GATAATCTACTATAGAATTGAAA GTTTCTATTAAGAGAAAGTTACACTTTATCAAAAGACAC spacer 
length: 39 repeater length: 23

10585   892746 GATAATCTACTATAGAATTGAAA GAGAAACAGTGTATGGGATAAATTAGGTATAAGTGGC spacer length: 
37 repeater length: 23

10586   892807 GATAATCTACTATAGAATTGAAA GCCACCACCACAGTATATAATACATTTGATGGATTATTA spacer 
length: 39 repeater length: 23

10587   892870 GATAATCTACTATAGAATTGAAA GTACTTCATCACGTCCACGTTTGTTATTTTTGTTGATTTA spacer 
length: 40 repeater length: 23

10588   892934 GATAATCTACTATAGAATTGAAA GATTCCAAAGTTACGTCATCGATGACCACGTAATGGAA spacer length: 
38 repeater length: 23

10589   892996 GATAATCTACTATAGAATTGAAA GGAATAAGCGGGGCGAAGCCGACGTGTACGCCGTGTCTTT spacer 
length: 40 repeater length: 23

10590   893060 GATAATCTACTATAGAATTGAAA GTCTTATATAAAATCAAAATTGTATGAAATCCAAGCTGAAGTTTT spacer 
length: 45 repeater length: 23

10591   893129 GATAATCTACTATAGAATTGAAA CATGCTCAAAGCAAGTGATGGGACGATTACTAACCTACGATCAAT
10592   
10593   
10594   crispr 2
10595   878592 CTTTCAATTCTATAGTAGATTATC TAGGTTAAGAAGGGGAGAATTTTCTCAGTCTGGAGGAG spacer 

length: 38 repeater length: 24
10596   878655 CTTTCAATTCTATAGTAGATTATC 

GTATAAGTTATAATACAAATCCTAACACGTCATTCTGGCTTTCAATTCTATAGAAGATTATCACCTAAAAAGAAGAAAATAGTAAA
TAATATAATACAA spacer length: 99 repeater length: 24

10597   878779 CTTTCAATTCTATAGTAGATTATC GGACTCCGTTCTTGTAGAGCCGAACAGCCCCACTCTGA spacer 
length: 38 repeater length: 24

10598   878842 CTTTCAATTCTATAGTAGATTATC AATTTTTGTTTTAATGAAGGGTTATTAGCAATTAATTGT spacer 
length: 39 repeater length: 24

10599   878906 CTTTCAATTCTATAGTAGATTATC TAAAATAGGCGTTCTATAATGGTAGAATAAGCGTTTAA spacer 
length: 38 repeater length: 24



10600   878969 CTTTCAATTCTATAGTAGATTATC TAATATCGTGTTTTCAATCATGGGCTATAAGTACTAT spacer length: 
37 repeater length: 24

10601   879031 CTTTCAATTCTATAGTAGATTATC ACTTCTTTATCTTGCTAAGCAATCTTACGAGAAGAGCT spacer 
length: 38 repeater length: 24

10602   879094 CTTTCAATTCTATAGTAGATTATC GGAACTACTTGAGGATGAGGGAATAAAAGGTACTGCAAA spacer 
length: 39 repeater length: 24

10603   879158 CTTTCAATTCTATAGTAGATTATC TGAGGCAACGCATTGCTTATCGGTGCTTCTTCGTTATT spacer 
length: 38 repeater length: 24

10604   879221 CTTTCAATTCTATAGTAGATTATC ACCTGCAACATCAAAAATGAAAACTTGGGTGTAAAAA spacer length: 
37 repeater length: 24

10605   879283 CTTTCAATTCTATAGTAGATTATC ATCATCAGTACAAAATGTTGATGCTAATAATCTCTAT spacer length: 
37 repeater length: 24

10606   879345 CTTTCAATTCTATAGTAGATTATC AAGTGTAAATGATAATGCAGTGGTATTAATAAATCCCGATA spacer 
length: 41 repeater length: 24

10607   879411 CTTTCAATTCTATAGTAGATTATC ATTATATTGAGTGAATATAATAACTTTAATGATGAGATTA spacer 
length: 40 repeater length: 24

10608   879476 CTTTCAATTCTATAGTAGATTATC TAATAGTTTATTATATTTCCTGCAGCTTGTGTATAACTTT spacer 
length: 40 repeater length: 24

10609   879541 CTTTCAATTCTATAGTAGATTATC ATGGCAAAAACAATTAGGAACCCCGAAACCGCAGTAAATAA spacer 
length: 41 repeater length: 24

10610   879607 CTTTCAATTCTATAGTAGATTATC AAGAAGCTCTAATGTTCGGTTTCCAGGGTATAGATGTCA spacer 
length: 39 repeater length: 24

10611   879671 CTTTCAATTCTATAGTAGATTATC CTGTTAAAACGAACAACTTAGTCTTAGGTTTAACCACA spacer 
length: 38 repeater length: 24

10612   879734 CTTTCAATTCTATAGTAGATTATC CTCGCAACGGCTAGGGGTAAGACATTCTCAGACATTCTAA spacer 
length: 40 repeater length: 24

10613   879799 CTTTCAATTCTATAGTAGATTATC AAAAAATTAGAGTAGGTAGTTTTGTAAAGCGTATAAAAT spacer 
length: 39 repeater length: 24

10614   879863 CTTTCAATTCTATAGTAGATTATC AAGAAGCTCTAATGTTCGGTTTCCAGGGTATAGATGTCA spacer 
length: 39 repeater length: 24

10615   879927 CTTTCAATTCTATAGTAGATTATC CTGTTAAAACGAACAACTTAGTCTTAGGTTTAACCACA spacer 
length: 38 repeater length: 24

10616   879990 CTTTCAATTCTATAGTAGATTATC CTCGCAACGGCTAGGGGTAAGACATTCTCAGACATTCTAA spacer 
length: 40 repeater length: 24

10617   880055 CTTTCAATTCTATAGTAGATTATC AAAAAATTAGAGTAGGTAGTTTTGTAAAGCGTATAAAAT spacer 
length: 39 repeater length: 24

10618   880119 CTTTCAATTCTATAGTAGATTATC TCTTTGGACCGATGGAAAGCGGAAAGACTACATTCGTTAAA spacer 
length: 41 repeater length: 24

10619   880185 CTTTCAATTCTATAGTAGATTATC TAGATCCACTAAATCCTCCAGCAGAGCTAGAGCTACTAGT spacer 
length: 40 repeater length: 24

10620   880250 CTTTCAATTCTATAGTAGATTATC GGAGCTATTCTTCTAAGTCTTGAACTACTAAACTGATTA spacer 
length: 39 repeater length: 24

10621   880314 CTTTCAATTCTATAGTAGATTATC TATGCGTTTATACCATCACCTGCAGTATTATTTCCAACT spacer 
length: 39 repeater length: 24

10622   880378 CTTTCAATTCTATAGTAGATTATC TAGGTTTACGTCCTTGAATGAAGTCTATGACGTCAA spacer length: 
36 repeater length: 24

10623   880439 CTTTCAATTCTATAGTAGATTATC ACAAACTAATTACCAAGGGGTGAGCTAAATGGTAGATAA spacer 
length: 39 repeater length: 24

10624   880503 CTTTCAATTCTATAGTAGATTATC TCTTTAATAGCTCTTGGTTTACTTTACCTAAAATCGTAT spacer 
length: 39 repeater length: 24

10625   880567 CTTTCAATTCTATAGTAGATTATC TTTTGAGGGATGCAGTCATAGCATACATCTCAAATAAGC spacer 
length: 39 repeater length: 24

10626   880631 CTTTCAATTCTATAGTAGATTATC GAAATTTTAGAAATGGGCGGAAAAATTATAGTAGGAGTAT spacer 
length: 40 repeater length: 24

10627   880696 CTTTCAATTCTATAGTAGATTATC ATGCAACACTAATCAATGTCCAATTCAATATTCTACAAA spacer 
length: 39 repeater length: 24

10628   880760 CTTTCAATTCTATAGTAGATTATC AATTTCCCTAATTCCCGTTGTAGGAGAAGCCTTCGA spacer length: 
36 repeater length: 24

10629   880821 CTTTCAATTCTATAGTAGATTATC ATCATTCGTTTTTAAACCTAATATTATATTTCATATAA spacer 
length: 38 repeater length: 24

10630   880884 CTTTCAATTCTATAGTAGATTATC GCGTTGAGCCACTAAGTCCAGTAGAGCTAGAACTAGAGCTAT spacer 
length: 42 repeater length: 24

10631   880951 CTTTCAATTCTATAGTAGATTATC ATTAGTTCATCAGTATCTTTATATCCTTTTGCTATC spacer length: 
36 repeater length: 24

10632   881012 CTTTCAATTCTATAGTAGATTATC TTTCTAACGACAGTCTCAGATGAGGTTACAAAAGGCATA spacer 
length: 39 repeater length: 24

10633   881076 CTTTCAATTCTATAGTAGATTATC CAGATAAGTGAATACGTGATGAGGGCAAATCACGGA spacer length: 
36 repeater length: 24

10634   881137 CTTTCAATTCTATAGTAGATTATC TCTGAACAGGCTCTCCGACCTCCGAACCCCGTCTACCCA spacer 
length: 39 repeater length: 24

10635   881201 CTTTCAATTCTATAGTAGATTATC CTTGTGACTGAAGACTTTCTAATTAAGCAATTTATG spacer length: 



36 repeater length: 24
10636   881262 CTTTCAATTCTATAGTAGATTATC TGGGCAGAACTAAGAAACTTTATATCAAGAATTCATGG spacer 

length: 38 repeater length: 24
10637   881325 CTTTCAATTCTATAGTAGATTATC ATGCAGCAAAAGAACTCATGTAATAAACAGTAGAACTAT spacer 

length: 39 repeater length: 24
10638   881389 CTTTCAATTCTATAGTAGATTATC GTGATTTTAGCATGATATACACGTTTTACGTAAAGC spacer length: 

36 repeater length: 24
10639   881450 CTTTCAATTCTATAGTAGATTATC GTGTTTGAACTATATTAAGAAGCAGGTGATAAAATA spacer length: 

36 repeater length: 24
10640   881511 CTTTCAATTCTATAGTAGATTATC GTATGTTATAAGATGTCGTGTAATAGACCGGCTCCTTA spacer 

length: 38 repeater length: 24
10641   881574 CTTTCAATTCTATAGTAGATTATC ACAAAAAGTAGAAGATATAGAACAAAAACTTAAAGCAT spacer 

length: 38 repeater length: 24
10642   881637 CTTTCAATTCTATAGTAGATTATC GTACAAGATGTCAATGAACTAGCTAATTCTCTAGCACTCG spacer 

length: 40 repeater length: 24
10643   881702 CTTTCAATTCTATAGTAGATTATC AAATGCTATAAAACAATATGCTACAAGTGCAGATATGT spacer 

length: 38 repeater length: 24
10644   881765 CTTTCAATTCTATAGTAGATTATC GTGGGAAATAAATGTAACACTTACCAATCAAAATATACCA spacer 

length: 40 repeater length: 24
10645   881830 CTTTCAATTCTATAGTAGATTATC ATAAAATGTAAATAGTCATGTTCATCATCAACTACAATTT spacer 

length: 40 repeater length: 24
10646   881895 CTTTCAATTCTATAGTAGATTATC AAAAATGATTACAATAAAAGAGCAAAATTATCAGGTACC spacer 

length: 39 repeater length: 24
10647   881959 CTTTCAATTCTATAGTAGATTATC TGTCTCATACTCTAGTTGCAAACGCATCTTTACTGCAT spacer 

length: 38 repeater length: 24
10648   882022 CTTTCAATTCTATAGTAGATTATC ATAGCAATAGTGATAAATGGTACAAGATACACTGAAGTT spacer 

length: 39 repeater length: 24
10649   882086 CTTTCAATTCTATAGTAGATTATC ATAGTCAAGACTTTGCACATTTATGTTACCACTAAGGTACA spacer 

length: 41 repeater length: 24
10650   882152 CTTTCAATTCTATAGTAGATTATC AACTTAACGATAGTATGATTGATGCATTGATGGATAGAA spacer 

length: 39 repeater length: 24
10651   882216 CTTTCAATTCTATAGTAGATTATC ATTCGCAATTGTAACTGGTCTTAGTATTGGTTCAACGTAT spacer 

length: 40 repeater length: 24
10652   882281 CTTTCAATTCTATAGTAGATTATC GACGATTATTACGTTTATATTAGCGAAACTACTGATGAAA spacer 

length: 40 repeater length: 24
10653   882346 CTTTCAATTCTATAGTAGATTATC AAGCCAAGAAAAAGCGTGGAGCAAAAACTTAAAGCAT spacer length: 

37 repeater length: 24
10654   882408 CTTTCAATTCTATAGTAGATTATC GCGTATTTACAGGAAACCAATTATGCAACTCTTATACATG spacer 

length: 40 repeater length: 24
10655   882473 CTTTCAATTCTATAGTAGATTATC AACGCTTCAAGTGCTTGTGAAAACCCGTTTTCTAACGAAT spacer 

length: 40 repeater length: 24
10656   882538 CTTTCAATTCTATAGTAGATTATC GATCACAAGAAATAACTACTGCAACATTTTATGCATCAG spacer 

length: 39 repeater length: 24
10657   882602 CTTTCAATTCTATAGTAGATTATC AATATGTTATACAGTATTGTATACGTAGCTAAAT spacer length: 34 

repeater length: 24
10658   882661 CTTTCAATTCTATAGTAGATTATC TAACGAATTAGGGAAACTCATAAGCTAAATAACAACGT spacer 

length: 38 repeater length: 24
10659   882724 CTTTCAATTCTATAGTAGATTATC TAAATCTTTCTCTCTCACTAACGTGCTTTCGGATTTAAT spacer 

length: 39 repeater length: 24
10660   882788 CTTTCAATTCTATAGTAGATTATC CACTATCAAATAGTGGGAATACATTAACAATAAGTGTC spacer 

length: 38 repeater length: 24
10661   882851 CTTTCAATTCTATAGTAGATTATC TAGTGCCAAATAGCGATATCAGTTTGCTAATTACTGAAA spacer 

length: 39 repeater length: 24
10662   882915 CTTTCAATTCTATAGTAGATTATC TGGATGGGCATTTTTTCACCCTAATTTAACTAACTCATTC spacer 

length: 40 repeater length: 24
10663   882980 CTTTCAATTCTATAGTAGATTATC GCCCAATGTAGTAAAGAATTTCCTGGAACAAATTACTAG spacer 

length: 39 repeater length: 24
10664   883044 CTTTCAATTCTATAGTAGATTATC CAACACCATCGCTATGTTTTGTCTGGAATTTGAAGATCA spacer 

length: 39 repeater length: 24
10665   883108 CTTTCAATTCTATAGTAGATTATC TAAAGTTTTCTGTTTTCAAAAAGTGAAAAGCTTTATAAT spacer 

length: 39 repeater length: 24
10666   883172 CTTTCAATTCTATAGTAGATTATC CTTCATCAGTTTAATCAGGTCGTTTTTCATGAGAAAT spacer length: 

37 repeater length: 24
10667   883234 CTTTCAATTCTATAGTAGATTATC GAAAGAAGGTTGCGAAGAATATACTTCTAACGCTAAAG spacer 

length: 38 repeater length: 24
10668   883297 CTTTCAATTCTATAGTAGATTATC AGTACTCCAGTTATCGAGCTTAGGTTTATTGCAGACGTT spacer 

length: 39 repeater length: 24
10669   883361 CTTTCAATTCTATAGTAGATTATC AAGAAGTATATCTATATCCGTTACTATTCACTAAGTCAA spacer 

length: 39 repeater length: 24
10670   883425 CTTTCAATTCTATAGTAGATTATC CTACATGAGGAAATGCTATACTTTATTGTAAGACGTA spacer length: 

37 repeater length: 24



10671   883487 CTTTCAATTCTATAGTAGATTATC GTTGCTGCAGCACTTAAATTAATCACGATGGGTTCATCC spacer 
length: 39 repeater length: 24

10672   883551 CTTTCAATTCTATAGTAGATTATC ACTCCACGCTGTCTCTTTTTGAACGTTTCGATCATCA spacer length: 
37 repeater length: 24

10673   883613 CTTTCAATTCTATAGTAGATTATC GCCATCAATAAGTTCAACTGGGTTGAGGGTGTTGTCCTA spacer 
length: 39 repeater length: 24

10674   883677 CTTTCAATTCTATAGTAGATTATC TATATTTAAATTATATGCTAACTCGTTATTCATTACTTT spacer 
length: 39 repeater length: 24

10675   883741 CTTTCAATTCTATAGTAGATTATC AAAAGAAATAACGGCATCTATTGGGAGACTTCGTGCTA spacer 
length: 38 repeater length: 24

10676   883804 CTTTCAATTCTATAGTAGATTATC TACTAAATCATATAACAACCGTGCTTCATATTCATTTA spacer 
length: 38 repeater length: 24

10677   883867 CTTTCAATTCTATAGTAGATTATC CTGCAGATGCCTGGCCTATAAGAGTTTATAATCCTTAA spacer 
length: 38 repeater length: 24

10678   883930 CTTTCAATTCTATAGTAGATTATC GCATCATCAAGTGGTCTAAATATTTCATCAGTATCTA spacer length: 
37 repeater length: 24

10679   883992 CTTTCAATTCTATAGTAGATTATC ATAATGTAAGTTGGATTTTGTAAGTAGAGTCTTTATT
10680   
10681   
10682   crispr 3
10683   853218 GATTAATCCTAAAAGGAATTGAAAG ATTATCAAACGGATGGGTAAACCTATATAAAACATCGCC spacer 

length: 39 repeater length: 25
10684   853283 GATTAATCCTAAAAGGAATTGAAAG ATAGTCTATTTATCGTCTTCTTACCCTACAGCGAATTCC spacer 

length: 39 repeater length: 25
10685   853348 GATTAATCCTAAAAGGAATTGAAAG TTTATACAATGAACATAATTCTTCATCGTTGTATTGT spacer 

length: 37 repeater length: 25
10686   853411 GATTAATCCTAAAAGGAATTGAAAG ATAATTATGAATAGATCAAATAATAAGAGAAACGAT spacer length: 

36 repeater length: 25
10687   853473 GATTAATCCTAAAAGGAATTGAAAG AACGTACCGCATGTTCATATCCCTGTAAAGTATTTAG spacer 

length: 37 repeater length: 25
10688   853536 GATTAATCCTAAAAGGAATTGAAAG CTATCTAGTTCCTCTCTAATATTTTTATTAATCTTAAGAT spacer 

length: 40 repeater length: 25
10689   853602 GATTAATCCTAAAAGGAATTGAAAG TCTTCGGAGTAGTAAGGAACTCTTATTTACCTAAAAAA spacer 

length: 38 repeater length: 25
10690   853666 GATTAATCCTAAAAGGAATTGAAAG TCACTTATTTTCTTCATTATCTGAGTGTTGACAACGTCTT spacer 

length: 40 repeater length: 25
10691   853732 GATTAATCCTAAAAGGAATTGAAAG ACAATTCCTACGCCTGGGACTTTTACTTTCTCCTTCTCC spacer 

length: 39 repeater length: 25
10692   853797 GATTAATCCTAAAAGGAATTGAAAG TTCATGGGCGGGTCACCTCATCCTTTCCCTTTATTTCAT spacer 

length: 39 repeater length: 25
10693   853862 GATTAATCCTAAAAGGAATTGAAAG CCTTGTAACTTTACAGTAAGAAGCTGGATTAGGATTT spacer 

length: 37 repeater length: 25
10694   853925 GATTAATCCTAAAAGGAATTGAAAG AAGAATTTTGCTAACTGTTCTTTATTCGCAAGAGTTA spacer 

length: 37 repeater length: 25
10695   853988 GATTAATCCTAAAAGGAATTGAAAG ATAGTCCAGTTTTAGCAGTACTTTATTCTTATGTAT spacer length: 

36 repeater length: 25
10696   854050 GATTAATCCTAAAAGGAATTGAAAG ACTTTAATTCTAGACCAGTCCGATAGGATATCTCT spacer length: 

35 repeater length: 25
10697   854111 GATTAATCCTAAAAGGAATTGAAAG TAGATTAAACGAAGAGGAAAAGAGAATGCTAGAAG spacer length: 

35 repeater length: 25
10698   854172 GATTAATCCTAAAAGGAATTGAAAG GTACCAGCAAACGGTTATGGTCTGATTTATGCTTATTTT spacer 

length: 39 repeater length: 25
10699   854237 GATTAATCCTAAAAGGAATTGAAAG ACATAGATGATCTTATAACCCCTTAACGTCTCTTCCGGCAA spacer 

length: 41 repeater length: 25
10700   854304 GATTAATCCTAAAAGGAATTGAAAG AACTCTAGTTTTATTGGTTTCTTTTCCCCCTTATTCT spacer 

length: 37 repeater length: 25
10701   854367 GATTAATCCTAAAAGGAATTGAAAG AAATATTAAAGTTTTGCATTCTTTGTACGCGTCACCAA spacer 

length: 38 repeater length: 25
10702   854431 GATTAATCCTAAAAGGAATTGAAAG ATATTTTTAAGCTTCTTAGTAAAAGAAGGATATCT spacer length: 

35 repeater length: 25
10703   854492 GATTAATCCTAAAAGGAATTGAAAG ATTGTTAAATCAGTTATTCTCGGTCTCATTATAAAATTC spacer 

length: 39 repeater length: 25
10704   854557 GATTAATCCTAAAAGGAATTGAAAG CACTACTTGTTGTATATGCGTAACTATTAGAATTGATAT spacer 

length: 39 repeater length: 25
10705   854622 GATTAATCCTAAAAGGAATTGAAAG TTCAAATACCCTAATTGTTCTCTCTACCTCATTTAGAT spacer 

length: 38 repeater length: 25
10706   854686 GATTAATCCTAAAAGGAATTGAAAG TTAGTATATCATATGCTTCCTTCATCATGTCAATAT spacer length: 

36 repeater length: 25
10707   854748 GATTAATCCTAAAAGGAATTGAAAG GGGCAACCACCCTTCACGGGGTGGTCGGGTAGCACCCACCTACCCGTTACC 

spacer length: 51 repeater length: 25
10708   854825 GATTAATCCTAAAAGGAATTGAAAG ATATTTTCAACTCTATAGCCGTTTTTCATGCATTCTTCTGA spacer 



length: 41 repeater length: 25
10709   854892 GATTAATCCTAAAAGGAATTGAAAG TCGTATATCTGTACAATCTTCAATTCGTTAAGTAGTTT spacer 

length: 38 repeater length: 25
10710   854956 GATTAATCCTAAAAGGAATTGAAAG AATTCCTTTATCTTTGCTTCCAGCTCTTCTATCTTCTT spacer 

length: 38 repeater length: 25
10711   855020 GATTAATCCTAAAAGGAATTGAAAG TTAGCTAGATCAGCTGCTTCAGCTTCTCTCAGCGCTCT spacer 

length: 38 repeater length: 25
10712   855084 GATTAATCCTAAAAGGAATTGAAAG CCGCCCTACTTGTTTTTATATTAAATGCTATTCC spacer length: 

34 repeater length: 25
10713   855144 GATTAATCCTAAAAGGAATTGAAAG TTAAGTCCTTTGATGTGACAGATTATATCAAAATTGA spacer 

length: 37 repeater length: 25
10714   855207 GATTAATCCTAAAAGGAATTGAAAG TGATAATCTTCAACCTTAATAAATTCGAAATAAATAT spacer 

length: 37 repeater length: 25
10715   855270 GATTAATCCTAAAAGGAATTGAAAG TTAGAACAAATCGTAAATGAGTATTATGATATGAAGTGC spacer 

length: 39 repeater length: 25
10716   855335 GATTAATCCTAAAAGGAATTGAAAG ACTTTATACTGTAGATATTTACCGGGTAGGACAAAGTA spacer 

length: 38 repeater length: 25
10717   855399 GATTAATCCTAAAAGGAATTGAAAG CTTGAATAAGCACTTATAGAATTTTTATTAATAGCTTCA spacer 

length: 39 repeater length: 25
10718   855464 GATTAATCCTAAAAGGAATTGAAAG TCTTGTCTAGTTCATCTAACAATTTTAATAGCGTCTCG spacer 

length: 38 repeater length: 25
10719   855528 GATTAATCCTAAAAGGAATTGAAAG ATAGTCACGTATATTGGATACCCAAGCTTCTCATAATT spacer 

length: 38 repeater length: 25
10720   855592 GATTAATCCTAAAAGGAATTGAAAG ATCAGTATTGGGAAGTAGATTGCTTTGCCTTTATTCTC spacer 

length: 38 repeater length: 25
10721   855656 GATTAATCCTAAAAGGAATTGAAAG CAATAATGTTTATGTCTTTTGTTTGCCTAAATTCT spacer length: 

35 repeater length: 25
10722   855717 GATTAATCCTAAAAGGAATTGAAAG TTTTTCTTTCACCTCGATGTAAATATTTACTTCTTCA spacer 

length: 37 repeater length: 25
10723   855780 GATTAATCCTAAAAGGAATTGAAAG CTAAACCTATCAGAGTTAGCAGAATATAGTAATATTGATAT spacer 

length: 41 repeater length: 25
10724   855847 GATTAATCCTAAAAGGAATTGAAAG AGGATCTCAAGACATATGGTAACAAGTTTGTTTTCT spacer length: 

36 repeater length: 25
10725   855909 GATTAATCCTAAAAGGAATTGAAAG ATTTCGTACATCAAGTATTTTGATGACAGTAAGAAATATT spacer 

length: 40 repeater length: 25
10726   855975 GATTAATCCTAAAAGGAATTGAAAG ACCATATCTTTCCATGCATCAGTTTCTTGACTTCCATA spacer 

length: 38 repeater length: 25
10727   856039 GATTAATCCTAAAAGGAATTGAAAG AAATCAATATATAGTGCTTCAGATAGTGGCACATA spacer length: 

35 repeater length: 25
10728   856100 GATTAATCCTAAAAGGAATTGAAAG ATATATTTCTTTACTAGTTGCTGTGACGATTTAACGCTGC spacer 

length: 40 repeater length: 25
10729   856166 GATTAATCCTAAAAGGAATTGAAAG CTAGTTATCCCTGCCCTACCGGTAAGTCTAACGAATAT spacer 

length: 38 repeater length: 25
10730   856230 GATTAATCCTAAAAGGAATTGAAAG TCTTGTAGAAACTTTATCCACTTTACTTTTTCTTCG spacer length: 

36 repeater length: 25
10731   856292 GATTAATCCTAAAAGGAATTGAAAG ATATTCTTGCAATTGCTTCTAAAGTTCCAATGCTTATT spacer 

length: 38 repeater length: 25
10732   856356 GATTAATCCTAAAAGGAATTGAAAG AGGTAACTTCTAAGATAGTAAGGTAATGCTAAACGAACCA spacer 

length: 40 repeater length: 25
10733   856422 GATTAATCCTAAAAGGAATTGAAAG GTTACAAAATTAGAATACTATTTAACAAACTTATCAA spacer 

length: 37 repeater length: 25
10734   856485 GATTAATCCTAAAAGGAATTGAAAG TTTAATTCTTTAATATAAGTAAGCTGTTCTACATAGA spacer 

length: 37 repeater length: 25
10735   856548 GATTAATCCTAAAAGGAATTGAAAG GACTACAATTGGCAAAGATCATTCAGTTGGTAGTATA spacer 

length: 37 repeater length: 25
10736   856611 GATTAATCCTAAAAGGAATTGAAAG TATTCATATCTGCCAATGAGTAATGTATACTTCTA spacer length: 

35 repeater length: 25
10737   856672 GATTAATCCTAAAAGGAATTGAAAG GAAAGTTCTTTTTGCAGACGTTCGCCTAATCGAATAATA spacer 

length: 39 repeater length: 25
10738   856737 GATTAATCCTAAAAGGAATTGAAAG GTAAAATACCAGGTTCCCTACTATAATCGTTACTGC spacer length: 

36 repeater length: 25
10739   856799 GATTAATCCTAAAAGGAATTGAAAG ATATATAGGTTCCATGTCATTGCTCCCCAACCATAAT spacer 

length: 37 repeater length: 25
10740   856862 GATTAATCCTAAAAGGAATTGAAAG ACGTTCAACTTTAGCGATTCATCTACTTTCTCTTCAT spacer 

length: 37 repeater length: 25
10741   856925 GATTAATCCTAAAAGGAATTGAAAG TAAGCTTATCAGATATTCTACAGCTTTGTCAAATTCTT spacer 

length: 38 repeater length: 25
10742   856989 GATTAATCCTAAAAGGAATTGAAAG TCTTTTAGTGTTGAAAGATTTGCTTTATCATTTAAAAA spacer 

length: 38 repeater length: 25
10743   857053 GATTAATCCTAAAAGGAATTGAAAG TCGTGAGGGCAGAGATAGCAAAGAAGTCAAAGTATAATG spacer 

length: 39 repeater length: 25



10744   857118 GATTAATCCTAAAAGGAATTGAAAG ATAAGTTTAACGCCTAGGGTACTCCCTGCGTAAATT spacer length: 
36 repeater length: 25

10745   857180 GATTAATCCTAAAAGGAATTGAAAG GTTAAGCTCTATGTCCTGCAGGATAATACTTTT spacer length: 33 
repeater length: 25

10746   857239 GATTAATCCTAAAAGGAATTGAAAG AATCATATACTGTATCGTTCGTTACAATCACGTTATA spacer 
length: 37 repeater length: 25

10747   857302 GATTAATCCTAAAAGGAATTGAAAG TTGCTAATGATTCAACGTTAGTCTCTACTATTTCT spacer length: 
35 repeater length: 25

10748   857363 GATTAATCCTAAAAGGAATTGAAAG TTCATGAAAACATCTCTGTCAAGTCTTTTTAATCCTAA spacer 
length: 38 repeater length: 25

10749   857427 GATTAATCCTAAAAGGAATTGAAAG TATTACTCTTAGCAGCTTGCTCATAATTTATACTA spacer length: 
35 repeater length: 25

10750   857488 GATTAATCCTAAAAGGAATTGAAAG TATTTTGCCCAATAGGTCTTTCGGAGTTATACCTTTC spacer 
length: 37 repeater length: 25

10751   857551 GATTAATCCTAAAAGGAATTGAAAG TCTCATCTTTAGTGCTTCTTTCTAAGCTCTTCCCATTCCTTCCTTATCTC 
spacer length: 50 repeater length: 25

10752   857627 GATTAATCCTAAAAGGAATTGAAAG TCTCATCTTTAGCAATAAATCATGAGTTACTGGA spacer length: 
34 repeater length: 25

10753   857687 GATTAATCCTAAAAGGAATTGAAAG ATTTTTATCGCCCCGTCAATCATCAGATCTTTAAC spacer length: 
35 repeater length: 25

10754   857748 GATTAATCCTAAAAGGAATTGAAAG ATAGATAGAAATTACTCTCTACTGGATCCGCAACTT spacer length: 
36 repeater length: 25

10755   857810 GATTAATCCTAAAAGGAATTGAAAG TTAGGAAGAAGGGGGACTACTGTAGTGTGTGTTACAAT spacer 
length: 38 repeater length: 25

10756   857874 GATTAATCCTAAAAGGAATTGAAAG CATATATAGTGAATTTCTTTTGAGATAATAGATTA spacer length: 
35 repeater length: 25

10757   857935 GATTAATCCTAAAAGGAATTGAAAG TAGACAGGTCAGTATAGGTCTTACCATCTAATAAAGCAA spacer 
length: 39 repeater length: 25

10758   858000 GATTAATCCTAAAAGGAATTGAAAG ATTACACTTAAGATTGTTGCTTTTTTACCTATTACT spacer length: 
36 repeater length: 25

10759   858062 GATTAATCCTAAAAGGAATTGAAAG TTCTACACTTTCAGAGAACATAGTTTCTTTATTTAC spacer length: 
36 repeater length: 25

10760   858124 GATTAATCCTAAAAGGAATTGAAAG ATAACTCTACTACTATTTTCTCATGTAAATTCCTAGTGCA spacer 
length: 40 repeater length: 25

10761   858190 GATTAATCCTAAAAGGAATTGAAAG CTGTTACTCAAATATTATTCACCTCCATCTTTTG spacer length: 
34 repeater length: 25

10762   858250 GATTAATCCTAAAAGGAATTGAAAG TTTAATCTTATTTCTTATGTCTATGCCTTCTTCACG spacer length: 
36 repeater length: 25

10763   858312 GATTAATCCTAAAAGGAATTGAAAG ATTTAAATTATATTTTAGGGCGTATCTGTCTAGCAGTTGT spacer 
length: 40 repeater length: 25

10764   858378 GATTAATCCTAAAAGGAATTGAAAG TTATTATTTACAGTTATTCTTATCTTTGCCATCCTCACCA spacer 
length: 40 repeater length: 25

10765   858444 GATTAATCCTAAAAGGAATTGAAAG TCAAAATGAGTAATTTTTCTTCATGCAACATAATTCA spacer 
length: 37 repeater length: 25

10766   858507 GATTAATCCTAAAAGGAATTGAAAG TCTTTCACATACGTTTCTATACGCTTCTTCTTTCCAT spacer 
length: 37 repeater length: 25

10767   858570 GATTAATCCTAAAAGGAATTGAAAG TATAATGTAAGTTGGATTTTGTAAGTAGAGTCTTTAT
10768   
10769   
10770   GCA_000246985.3_ASM24698v3_genomic.fna(findCrispr):
10771   START       REPEAT                           

SPACER                                             
10772   crispr 1
10773   860438 AATTCTTTT AAAGTCTTATTGGAACTGGAAGGTTTCCAGGTATCCTTATACCGTGATCCTCCCTTT spacer 

length: 57 repeater length: 9
10774   860505 AATTCTTTT AAAGTCTTATTGGAACTAGACGATGTTAAGAAGTTTGCTTTTGAAGTTCAAGACTTT spacer 

length: 57 repeater length: 9
10775   860572 AATTCTTTT AAAGTCTTATTGGAACCCGGCGACTGTCCAAGAGGTAAATGGTCGTTTTGCGGTTCTTAAGCTTT 

spacer length: 65 repeater length: 9
10776   860647 AATTCTTTT AAAGTCTTATTGGAACTTACTCCACCGATAACCGCACCGGCTATTGTTCCAACTCCCTTT spacer 

length: 60 repeater length: 9
10777   860717 AATTCTTTT AAAGTCTTATTGGAACATCCTGACGCCTTAAGAACATAATGCCAGTCTGTGCTCTTT spacer 

length: 57 repeater length: 9
10778   860784 AATTCTTTT AAAGTCTTATTGGAACGTTCTAATAGGCGTTGGAGTACTCTACATGTTGCTGAGCTTT spacer 

length: 58 repeater length: 9
10779   860852 AATTCTTTT AAAGTCTTATTGGAACGCCCAGAACAACTCGCTGACCAAGTCGCCGGAACACTCTTT spacer 

length: 57 repeater length: 9
10780   860919 AATTCTTTT AAAGTCTTATTGGAACCAGCTAAGGAAGGTGACTATTCTACAGCCATAGTCGGCTTT spacer 

length: 57 repeater length: 9
10781   860986 AATTCTTTT AAAGAATTGAAAGACAGGACTAAGCGGGGCAGTTTACGAGGGCTATATTGTTCCAAT
10782   



10783   
10784   crispr 2
10785   31 TTCAATTCTTCTAAAGTCTTATTGGAA CAGCTTGATGGCTTTGAATGAAAAAACTGCGCTCTTGAC spacer 

length: 39 repeater length: 27
10786   98 TTCAATTCTTCTAAAGTCTTATTGGAA CTAAACTTGCTTGAGATTTCGCGGCGATTTTACTATAC spacer length: 

38 repeater length: 27
10787   164 TTCAATTCTTCTAAAGTCTTATTGGAA CAAAGACAACTCGTAACAATTGGGTTGGTCTTGCTGTTC spacer 

length: 39 repeater length: 27
10788   231 TTCAATTCTTCTAAAGTCTTATTGGAA CTTGAAAAAGAACTCAGGGAGCAATCAACCTATACAACGAC spacer 

length: 41 repeater length: 27
10789   300 TTCAATTCTTCTAAAGTCTTATTGGAA CACAGTAGAGCAGACAGTAAATGCGCTCGCAAGCATACCTAC spacer 

length: 42 repeater length: 27
10790   370 TTCAATTCTTCTAAAGTCTTATTGGAA CACGGGAACGCGACCGAAGAGGACGTCGAACTATTGTTAAAGAAC spacer 

length: 45 repeater length: 27
10791   443 TTCAATTCTTCTAAAGTCTTATTGGAA TTCCCCCTTATGTTAGCTATAGGGTTTCTAGGTCTTTTGG spacer 

length: 40 repeater length: 27
10792   511 TTCAATTCTTCTAAAGTCTTATTGGAA CGGGCGAAACTAGAGTCCCTAAAGCCGGATGGCTAGAAC spacer 

length: 39 repeater length: 27
10793   578 TTCAATTCTTCTAAAGTCTTATTGGAA CTAGAGGGGCAACGACCGCCCAAATAATGCAGATTTTC spacer 

length: 38 repeater length: 27
10794   644 TTCAATTCTTCTAAAGTCTTATTGGAA CATAGACTTTAACCCATGCTGTACAGTCTATAAAATCTC spacer 

length: 39 repeater length: 27
10795   711 TTCAATTCTTCTAAAGTCTTATTGGAA CAAGAATACCTAGAAACGAAATTCGGGGGCGGTGAATGAC spacer 

length: 40 repeater length: 27
10796   779 TTCAATTCTTCTAAAGTCTTATTGGAA CACGGATGGCATAGAAATATTATTCCATGCCATCACGAAC spacer 

length: 40 repeater length: 27
10797   847 TTCAATTCTTCTAAAGTCTTATTGGAA CTCTACGTCGCCCATTATGGCTATGCTCTCTTGTAATGCTC spacer 

length: 41 repeater length: 27
10798   916 TTCAATTCTTCTAAAGTCTTATTGGAA CGGAATTTTCGGTCGAATGGAAAGTAACGGATAAAGGCAAATTTC spacer 

length: 45 repeater length: 27
10799   989 TTCAATTCTTCTAAAGTCTTATTGGAA CGGGCGCCGTAAGTCGCCCCCTAAGTACCCGCCTTAAGGC spacer 

length: 40 repeater length: 27
10800   1057 TTCAATTCTTCTAAAGTCTTATTGGAA CCACCTTTTTGTTAATTATGCTTTTGTCTTCTTTTAAC spacer 

length: 38 repeater length: 27
10801   1123 TTCAATTCTTCTAAAGTCTTATTGGAA CCAAATTCCGATATATTAGAACGAACCGCCGGGCTTAC spacer 

length: 38 repeater length: 27
10802   1189 TTCAATTCTTCTAAAGTCTTATTGGAA CAGTTATTCTTTAACGGCCGATGGGGCTTTAAATGAAGAC spacer 

length: 40 repeater length: 27
10803   1257 TTCAATTCTTCTAAAGTCTTATTGGAA CACGGGAACGCGACCGAAGAGGACGTCGAACTATTGTTAAAGAAC 

spacer length: 45 repeater length: 27
10804   1330 TTCAATTCTTCTAAAGTCTTATTGGAA CTTCCCCCTTATGTTAGCTAATAGGGTTTCTAGGTCTTTTGGC spacer 

length: 43 repeater length: 27
10805   1401 TTCAATTCTTCTAAAGTCTTATTGGAA CGGGGCGAAACTAGAGTCCCTAAAGCCGGATGGCTAGAAC spacer 

length: 40 repeater length: 27
10806   1469 TTCAATTCTTCTAAAGTCTTATTGGAA CTAGAGGGGCAACGACCGCCCAAATAATGCAGATTTTC spacer 

length: 38 repeater length: 27
10807   1535 TTCAATTCTTCTAAAGTCTTATTGGAA CATAGACTTTAACCCATGCTGTACAGTCTATAAAATCTC spacer 

length: 39 repeater length: 27
10808   1602 TTCAATTCTTCTAAAGTCTTATTGGAA CAAGAATACCTAGAAACGAAATTCGGGGGCGGTGAATGAC spacer 

length: 40 repeater length: 27
10809   1670 TTCAATTCTTCTAAAGTCTTATTGGAA CCGACTAAATCCGTTTTTATCGTCGCGGAATTATCGAC spacer 

length: 38 repeater length: 27
10810   1736 TTCAATTCTTCTAAAGTCTTATTGGAA CCTAGCCTTTCCCCGCTCTTATCTCTCATATAAATGTC spacer 

length: 38 repeater length: 27
10811   1802 TTCAATTCTTCTAAAGTCTTATTGGAA CTTTACGACGCCGTCCGCGACTATTTCGAAGGCGGTACCTTTC spacer 

length: 43 repeater length: 27
10812   1873 TTCAATTCTTCTAAAGTCTTATTGGAA CTTAAAACATTAATGAACATTGAGAAACATTAAAAAATTTC spacer 

length: 41 repeater length: 27
10813   1942 TTCAATTCTTCTAAAGTCTTATTGGAA CCCGGTTCGGACGGGGCGGCTACGGGCTAGCATTCATACC spacer 

length: 40 repeater length: 27
10814   2010 TTCAATTCTTCTAAAGTCTTATTGGAA CAAGCCGTTCTACAAAATGAAGACGAAGAAGACGAAC spacer 

length: 37 repeater length: 27
10815   2075 TTCAATTCTTCTAAAGTCTTATTGGAA CCCAGTCCGAGCTTAACGCATGGGCTAAAGCACTAGAAAAGAC spacer 

length: 43 repeater length: 27
10816   2146 TTCAATTCTTCTAAAGTCTTATTGGAA CCCTTTACAATAAGCGGCGCTGAGTTACGTATAAGGC spacer 

length: 37 repeater length: 27
10817   2211 TTCAATTCTTCTAAAGTCTTATTGGAA CGGTAGATTAAGAACGGCGTTTATTCTTAGTATTTC spacer length: 

36 repeater length: 27
10818   2275 TTCAATTCTTCTAAAGTCTTATTGGAA CTAGCTCTTGAAGTTATCACACCGTTAGGTATATGGAC spacer 

length: 38 repeater length: 27
10819   2341 TTCAATTCTTCTAAAGTCTTATTGGAA CGTGGTGTTCCGGACGCCGAAATCCAAATTAAAGACAATCC spacer 



length: 41 repeater length: 27
10820   2410 TTCAATTCTTCTAAAGTCTTATTGGAA CTGAAGTTGATAGTTGGATGTTTAATGGTAGAAGTTTTC spacer 

length: 39 repeater length: 27
10821   2477 TTCAATTCTTCTAAAGTCTTATTGGAA CCAAGAAGGACACCTGGAGAAACACTTAACCTTGCAAGTC spacer 

length: 40 repeater length: 27
10822   2545 TTCAATTCTTCTAAAGTCTTATTGGAA CTTAAAAGTTCTCTTTGGTGGTCAAACAGTCTTCCAAGCATC spacer 

length: 42 repeater length: 27
10823   2615 TTCAATTCTTCTAAAGTCTTATTGGAA CCTTGAAGCGGCAATAAACTTTTTTAGGCACAACATATTC spacer 

length: 40 repeater length: 27
10824   2683 TTCAATTCTTCTAAAGTCTTATTGGAA AGGACTAAGCGGGGCAGTTTACGAGGGCTATATTGTTCCA
10825   
10826   
10827   crispr 3
10828   208872 GTTCCAATAAGACTTTAAAAGAATTGAAAG AGTTGGTCTTTTTTCTATACCGTATTCTTCCGCCC spacer 

length: 35 repeater length: 30
10829   208938 GTTCCAATAAGACTTTAAAAGAATTGAAAG GAGGATACCCAGCCATTCTGGAAACATAAGTTCGAA spacer 

length: 36 repeater length: 30
10830   209005 GTTCCAATAAGACTTTAAAAGAATTGAAAG TTTCTTACTCCCAACATTTCAGCATTTCTAACTAAT spacer 

length: 36 repeater length: 30
10831   209072 GTTCCAATAAGACTTTAAAAGAATTGAAAG CTTTTCAAATTCATGGTATCTCTGCCTTGCTTCATG spacer 

length: 36 repeater length: 30
10832   209139 GTTCCAATAAGACTTTAAAAGAATTGAAAG TTGAAGACCTTTGGGGGTCTCTGGCATGATGTCATCA spacer 

length: 37 repeater length: 30
10833   209207 GTTCCAATAAGACTTTAAAAGAATTGAAAG ACAGCTTCATCTAACTTGACGACAATCTCGACATCA spacer 

length: 36 repeater length: 30
10834   209274 GTTCCAATAAGACTTTAAAAGAATTGAAAG ACTTCTTTTCCACAGATACTACATTTCTTCTTTTCTTCCAT 

spacer length: 41 repeater length: 30
10835   209346 GTTCCAATAAGACTTTAAAAGAATTGAAAG AGGGGGGACGCTAGAACCCCTTAAAATATTG spacer length: 

31 repeater length: 30
10836   209408 GTTCCAATAAGACTTTAAAAGAATTGAAAG TTCTTTTAGTTTCTTGAACGTTATTTCTATTTCTCT spacer 

length: 36 repeater length: 30
10837   209475 GTTCCAATAAGACTTTAAAAGAATTGAAAG TAAAATATTGAAAAAAGAAGTTACGACGGATTTAGAA spacer 

length: 37 repeater length: 30
10838   209543 GTTCCAATAAGACTTTAAAAGAATTGAAAG AAAATGGATTATTAGCCGACGGGGGCGGTACCGAT spacer 

length: 35 repeater length: 30
10839   209609 GTTCCAATAAGACTTTAAAAGAATTGAAAG AAAACCGTAGCTACGGGTATTTTGTTCCCTTCCGGG spacer 

length: 36 repeater length: 30
10840   209676 GTTCCAATAAGACTTTAAAAGAATTGAAAG AAAGCTGGGGAGAGTGATTAAATGAAAATGAAA spacer 

length: 33 repeater length: 30
10841   209740 GTTCCAATAAGACTTTAAAAGAATTGAAAG AGAATATTCCATCTCTAGCGCACGGCTATAAATTTC spacer 

length: 36 repeater length: 30
10842   209807 GTTCCAATAAGACTTTAAAAGAATTGAAAG CTAGCTTCGTCAATGATATAAAGCAAATAGGGGGCAT spacer 

length: 37 repeater length: 30
10843   209875 GTTCCAATAAGACTTTAAAAGAATTGAAAG AAACATTTTCCACGAAAAGGCTACCCTAGTGGGCATG spacer 

length: 37 repeater length: 30
10844   209943 GTTCCAATAAGACTTTAAAAGAATTGAAAG ATATTCTAAATTTATCGAATTCTTAGAAGACTACCT spacer 

length: 36 repeater length: 30
10845   210010 GTTCCAATAAGACTTTAAAAGAATTGAAAG GCCGACGACGTGGACGGCTAGAGAAGCGTTAAATTT spacer 

length: 36 repeater length: 30
10846   210077 GTTCCAATAAGACTTTAAAAGAATTGAAAG TTCTTTAACAATAGTTCGACGTCCTCTTCGGTCGC spacer 

length: 35 repeater length: 30
10847   210143 GTTCCAATAAGACTTTAAAAGAATTGAAAG GAATTCCCCCGCCCCGGATTTTTCCCCGCGCTAAAGCCGCTATTAG 

spacer length: 46 repeater length: 30
10848   210220 GTTCCAATAAGACTTTAAAAGAATTGAAAG AGTTACTACTACAGTAACGAACGACACCGCTAGGTT spacer 

length: 36 repeater length: 30
10849   210287 GTTCCAATAAGACTTTAAAAGAATTGAAAG TAGGTCTTTTGAAATTTGAGGTATACCTTTACCGTT spacer 

length: 36 repeater length: 30
10850   210354 GTTCCAATAAGACTTTAAAAGAATTGAAAG CGGTCTAAAGGGACGCGTTCACCGTCTAAGTCCGCACAA spacer 

length: 39 repeater length: 30
10851   210424 GTTCCAATAAGACTTTAAAAGAATTGAAAG TAGGGTCTTAATGTTTCAACGAGAATAATGAGGTCAATCGAA 

spacer length: 42 repeater length: 30
10852   210497 GTTCCAATAAGACTTTAAAAGAATTGAAAG TCAACCAGCTTGAGTATCAGGGCGATTGTAATTGCGAGAG 

spacer length: 40 repeater length: 30
10853   210568 GTTCCAATAAGACTTTAAAAGAATTGAAAG ATGTCTCTCATTCTCTCTGTTTTTTCACCGCTGACAC spacer 

length: 37 repeater length: 30
10854   210636 GTTCCAATAAGACTTTAAAAGAATTGAAAG GAAGAGATCGATGCAAACTATGTTCTCCACCAATTGG spacer 

length: 37 repeater length: 30
10855   210704 GTTCCAATAAGACTTTAAAAGAATTGAAAG TATTGAAAACGACCCCGTGAGTAAAAAGGCAACTC spacer 

length: 35 repeater length: 30
10856   210770 GTTCCAATAAGACTTTAAAAGAATTGAAAG GAGCTTGGGTATCTAAAGACAAGTGTCGAGCCGTCTT spacer 

length: 37 repeater length: 30



10857   210838 GTTCCAATAAGACTTTAAAAGAATTGAAAG CTTTAAGCTGGGAGATTTACGTAGAGGTTGATGCATA spacer 
length: 37 repeater length: 30

10858   210906 GTTCCAATAAGACTTTAAAAGAATTGAAAG CACTTCCTCCGGTAAAGCCCCTTCACTTACCAAGTCG spacer 
length: 37 repeater length: 30

10859   210974 GTTCCAATAAGACTTTAAAAGAATTGAAAG GTAAGTCGTAGTTCACAAGGTCGCTTTGGAGCTTAG spacer 
length: 36 repeater length: 30

10860   211041 GTTCCAATAAGACTTTAAAAGAATTGAAAG AATTTGAAGCAACTTTTAGTTCTGCTGATGGGCTTA spacer 
length: 36 repeater length: 30

10861   211108 GTTCCAATAAGACTTTAAAAGAATTGAAAG GTCTGGTTCGCTAAGCACTTCTTGTGCTACGTCATC spacer 
length: 36 repeater length: 30

10862   211175 GTTCCAATAAGACTTTAAAAGAATTGAAAG TGCATTGACCCTTGCAGAGAATGTGAAATGATCCG spacer 
length: 35 repeater length: 30

10863   211241 GTTCCAATAAGACTTTAAAAGAATTGAAAG ATTCATATTTTTCTCAGCATCTATTTTATGGCTTAA spacer 
length: 36 repeater length: 30

10864   211308 GTTCCAATAAGACTTTAAAAGAATTGAAAG AGAATTGGAGCACCAGCGTAGTAGGCAATTGAGAG spacer 
length: 35 repeater length: 30

10865   211374 GTTCCAATAAGACTTTAAAAGAATTGAAAG AAGCTCTTTACGATTTCAACGACTTCATACGGGATG spacer 
length: 36 repeater length: 30

10866   211441 GTTCCAATAAGACTTTAAAAGAATTGAAAG CGGATGGACTCACTGGACAAAGTGCGGTTACTGAAT spacer 
length: 36 repeater length: 30

10867   211508 GTTCCAATAAGACTTTAAAAGAATTGAAAG TAGGAAATCCCTCTTTAGAGTCCCAATGATTGCAGA spacer 
length: 36 repeater length: 30

10868   211575 GTTCCAATAAGACTTTAAAAGAATTGAAAG GGAATGATGAAGAATATTAGGCCAACCCCTATCACG spacer 
length: 36 repeater length: 30

10869   211642 GTTCCAATAAGACTTTAAAAGAATTGAAAG ATAGGCCGATGCCTTGACATCAACGTGCCGTGGAATCCA spacer 
length: 39 repeater length: 30

10870   211712 GTTCCAATAAGACTTTAAAAGAATTGAAAG ATCAATTGAAGGCTTGAAGAGGCCGCGTCCGCTTG spacer 
length: 35 repeater length: 30

10871   211778 GTTCCAATAAGACTTTAAAAGAATTGAAAG TCGCATAGGCTTCCAAAAGGTCTTCCGGCTTGCG spacer 
length: 34 repeater length: 30

10872   211843 GTTCCAATAAGACTTTAAAAGAATTGAAAG TCCTTCGCCGTCAAGGCCTTTCGTCTGATGCTTTCCTC spacer 
length: 38 repeater length: 30

10873   211912 GTTCCAATAAGACTTTAAAAGAATTGAAAG TGAGTGGTGGGATGAGAACGTGTACTAACCCTTC spacer 
length: 34 repeater length: 30

10874   211977 GTTCCAATAAGACTTTAAAAGAATTGAAAG GAACGGGACGAAGCTAAGTTACTACGTGGAGAGT
10875   
10876   
10877   crispr 4
10878   406450 GTTCCAATAAGACTTTAAAAGAATTGAAAT TAGAAAGAAAAGAGGTCAGTGATTTTGTTTCAAGTATA spacer 

length: 38 repeater length: 30
10879   406519 GTTCCAATAAGACTTTAAAAGAATTGAAAT ATATTAAAGATTCCCCTACCGTTAACCCGTCTAAA spacer 

length: 35 repeater length: 30
10880   406585 GTTCCAATAAGACTTTAAAAGAATTGAAAT TCATTAGCCAGATAGACACCATAGAACACCTAAAAA spacer 

length: 36 repeater length: 30
10881   406652 GTTCCAATAAGACTTTAAAAGAATTGAAAT GAATTCGAAGTTTTAGTCGTAAAAGACAAAGAAGAA spacer 

length: 36 repeater length: 30
10882   406719 GTTCCAATAAGACTTTAAAAGAATTGAAAT TCAACGAACCAACACCATACACCACGAACGTACCCC spacer 

length: 36 repeater length: 30
10883   406786 GTTCCAATAAGACTTTAAAAGAATTGAAAT CACGTGATAACATAGTCCCCGCGGCGGGGTCGTTAAAT spacer 

length: 38 repeater length: 30
10884   406855 GTTCCAATAAGACTTTAAAAGAATTGAAAT TTTCCATACAGTTGACCGGGAATTCCCCCTTATGTTA spacer 

length: 37 repeater length: 30
10885   406923 GTTCCAATAAGACTTTAAAAGAATTGAAAT TTTCTCGAAATTGATTTTTAAGCCCACGTGGGCGTAGTA spacer 

length: 39 repeater length: 30
10886   406993 GTTCCAATAAGACTTTAAAAGAATTGAAAT AATAAATTCTACTACTTCGTCAAGTACATTTTACA spacer 

length: 35 repeater length: 30
10887   407059 GTTCCAATAAGACTTTAAAAGAATTGAAAT CGAATTTTCGGGCGTATTCTTCTATTAGCTCTATCAC spacer 

length: 37 repeater length: 30
10888   407127 GTTCCAATAAGACTTTAAAAGAATTGAAAT TATTTTATGGCAGTGACTTAATAAGCGTTAGGTTTTGCCGGA 

spacer length: 42 repeater length: 30
10889   407200 GTTCCAATAAGACTTTAAAAGAATTGAAAT TGATAAACCCCCCTGTATTTGCCGCCCCGAACCGGT spacer 

length: 36 repeater length: 30
10890   407267 GTTCCAATAAGACTTTAAAAGAATTGAAAT TAAAATACATTGACCTAGAACTTTTAAGCATGCTAGAAA spacer 

length: 39 repeater length: 30
10891   407337 GTTCCAATAAGACTTTAAAAGAATTGAAAT AAAATAACGGGGTTCACGTGAATGTTTAGCCCCTTT spacer 

length: 36 repeater length: 30
10892   407404 GTTCCAATAAGACTTTAAAAGAATTGAAAT ATTGCACCCGTATTATTTCCCTTTGTGTCGTCCATGCTT spacer 

length: 39 repeater length: 30
10893   407474 GTTCCAATAAGACTTTAAAAGAATTGAAAT TTATTTAACCCATTTAAACCCATTTAATACGGCTTTT spacer 

length: 37 repeater length: 30
10894   407542 GTTCCAATAAGACTTTAAAAGAATTGAAAT ATGGGTGCCGGGAATCAATGAAAACTTAAAAATCC spacer 



length: 35 repeater length: 30
10895   407608 GTTCCAATAAGACTTTAAAAGAATTGAAAT TTAGAATAGTGTACACTTTTTAACTAAAAAATGAAC spacer 

length: 36 repeater length: 30
10896   407675 GTTCCAATAAGACTTTAAAAGAATTGAAAT AGCGACTTCTCAATGGACACGCCCGTCGCGAGGTTCG spacer 

length: 37 repeater length: 30
10897   407743 GTTCCAATAAGACTTTAAAAGAATTGAAAT CACTACTTCGGTCACTTGATCAGAGAGCCATTCTGCA spacer 

length: 37 repeater length: 30
10898   407811 GTTCCAATAAGACTTTAAAAGAATTGAAAT GTGTTTTTGCGATGTATTCAATCTTCATGCGAGTAAATGAGGAAA 

spacer length: 45 repeater length: 30
10899   407887 GTTCCAATAAGACTTTAAAAGAATTGAAAT ACTATCCCGCTTTGTGAGGTTTTAGACGCTACGAACTGTTCC 

spacer length: 42 repeater length: 30
10900   407960 GTTCCAATAAGACTTTAAAAGAATTGAAAT TCATGAAACTCATCACCATAATGAAACTTAGTTTCAT spacer 

length: 37 repeater length: 30
10901   408028 GTTCCAATAAGACTTTAAAAGAATTGAAAT TTCACTTTAACCACCACTTGATGCCTAACCTCTTTA spacer 

length: 36 repeater length: 30
10902   408095 GTTCCAATAAGACTTTAAAAGAATTGAAAT CCCATTACCCCTCCTTTGAATGTCACGCTCTCGAAGGGTTTT 

spacer length: 42 repeater length: 30
10903   408168 GTTCCAATAAGACTTTAAAAGAATTGAAAT AATTTCATTAAGGTTCTCATCGTATTTTTTGATAATA spacer 

length: 37 repeater length: 30
10904   408236 GTTCCAATAAGACTTTAAAAGAATTGAAAT AAGTCCTTTTGCTAATGCGATAGCTTCGTTTACCTTCT spacer 

length: 38 repeater length: 30
10905   408305 GTTCCAATAAGACTTTAAAAGAATTGAAAT TTTTTTTGTTAATTCCCTGAAGATAATTGGGATATTACCACC 

spacer length: 42 repeater length: 30
10906   408378 GTTCCAATAAGACTTTAAAAGAATTGAAAT AACCTCAATTGCTTGTTTTATTCCTTTCCTAAATTG spacer 

length: 36 repeater length: 30
10907   408445 GTTCCAATAAGACTTTAAAAGAATTGAAAT TAGAACTTATGAAAGCTATGTAATTGAAGAGCAGAAAG spacer 

length: 38 repeater length: 30
10908   408514 GTTCCAATAAGACTTTAAAAGAATTGAAAT CAGTAAACTTAACCACGTGTTGAATGTTCTTTTTAA spacer 

length: 36 repeater length: 30
10909   408581 GTTCCAATAAGACTTTAAAAGAATTGAAAT GCCTCGCTTACTCTCTTCAAGAACTCCCTCTTTCAA
10910   
10911   
10912   GCA_000253055.1_ASM25305v1_genomic.fna(findCrispr):
10913   START       REPEAT                           

SPACER                                             
10914   crispr 1
10915   225270 CCTTCAAATCTCTATCTGAGATTC AATAGCTGGATGGGGATTGGCGCATGCGCTTGGCTGGAACC spacer 

length: 41 repeater length: 24
10916   225336 CCTTCAAATCTCTATCTGAGATTC CTTGCTCATAGTCGAAGCAATACATCTTGGGACGGCGACCTCC spacer 

length: 43 repeater length: 24
10917   225404 CCTTCAAATCTCTATCTGAGATTC CTCGACTGCGTCGAACTTCATATCGCGCTCAACGCGCACGT spacer 

length: 41 repeater length: 24
10918   225470 CCTTCAAATCTCTATCTGAGATTC CGCTCGGTTGGACACGTGGACTCGATAGCTTGGCGCATCT spacer 

length: 40 repeater length: 24
10919   225535 CCTTCAAATCTCTATCTGAGATTC AGATCCATGTGCCGATCTTCGTGTTGCCCGTCTCGTCGAATA spacer 

length: 42 repeater length: 24
10920   225602 CCTTCAAATCTCTATCTGAGATTC ATAACAAGATCAACCTTGTCGCCAATGAGCTCGCTAAGCAAGG spacer 

length: 43 repeater length: 24
10921   225670 CCTTCAAATCTCTATCTGAGATTC GAGAACATCGCAATAAAGATAACGGAGGAACAGCTACG spacer 

length: 38 repeater length: 24
10922   225733 CCTTCAAATCTCTATCTGAGATTC CGCCGTACTTCTTCAGCACCTCCTTCACCCGTTCCTTCAGAA spacer 

length: 42 repeater length: 24
10923   225800 CCTTCAAATCTCTATCTGAGATTC GTGCAGATATGTGAACAAGCCGTACGCGAAGCCGGTCAGGATAA spacer 

length: 44 repeater length: 24
10924   225869 CCTTCAAATCTCTATCTGAGATTC GGTCCGTCTCGATTCGGGATTGGCTGTGATAGTGACAAAAG spacer 

length: 41 repeater length: 24
10925   225935 CCTTCAAATCTCTATCTGAGATTC CAGAAGAGCTCGAACTTTACGACCTTGCGTCCGATATATTCGT spacer 

length: 43 repeater length: 24
10926   226003 CCTTCAAATCTCTATCTGAGATTC GGCGATTTCAAATACCGCTATGAGGCGATATCCTACTGGG spacer 

length: 40 repeater length: 24
10927   226068 CCTTCAAATCTCTATCTGAGATTC GAGTAGAGGTACCCTCCGTCGACGACCGCCCCCTGCGTGATGCTCAGTT 

spacer length: 49 repeater length: 24
10928   226142 CCTTCAAATCTCTATCTGAGATTC AGGTGTAGTCGGTATAGCTGATGCCGTTGCACTGCACCTGGT spacer 

length: 42 repeater length: 24
10929   226209 CCTTCAAATCTCTATCTGAGATTC ACGATCTCGCCATGCTTGAGACGAAGCTTAGGTTGGGCTTT spacer 

length: 41 repeater length: 24
10930   226275 CCTTCAAATCTCTATCTGAGATTC TGGAGCGTATTTCGCAATACGAGGATGCCGCACATATATCCAA spacer 

length: 43 repeater length: 24
10931   226343 CCTTCAAATCTCTATCTGAGATTC AGCAATCCGCCGCGGGTCGGCGCATGCCAACACAGCGTCCA spacer 

length: 41 repeater length: 24
10932   226409 CCTTCAAATCTCTATCTGAGATTC AATTGGAGGGAAACCACGGCCGTGCTGACAGACGCCGGCA spacer 



length: 40 repeater length: 24
10933   226474 CCTTCAAATCTCTATCTGAGATTC CCTGTATTGCCGGCCGTCCGGCCCCTCCACGACGAAGAAGT spacer 

length: 41 repeater length: 24
10934   226540 CCTTCAAATCTCTATCTGAGATTC ATTGCTGATAGTGTTCCTGCTAGTTGTCATTTGGCCTATACTAA spacer 

length: 44 repeater length: 24
10935   226609 CCTTCAAATCTCTATCTGAGATTC CCAGAGTGCTCGATGAGGCGGGCATAGACAGGTACTCCATCACCG spacer 

length: 45 repeater length: 24
10936   226679 CCTTCAAATCTCTATCTGAGATTC GTATAGCCGCTCACAGGGGTGAACGATACAGACTGTGCGCC spacer 

length: 41 repeater length: 24
10937   226745 CCTTCAAATCTCTATCTGAGATTC TGTTTAGGGAGAAGATTAGGGAGAAAAATTGAAAGAGAA spacer 

length: 39 repeater length: 24
10938   226809 CCTTCAAATCTCTATCTGAGATTC ACTATCTCGATGTGAACAACATATGCATCAATGTCGGCGCCG spacer 

length: 42 repeater length: 24
10939   226876 CCTTCAAATCTCTATCTGAGATTC CAAAAAAGGAGGTGGACGTTCAACGTCCTCTGCACGTACCTA
10940   
10941   
10942   crispr 2
10943   1076040 CTTTCAATCCTCTCTTTGAGATTC ATCGCTTGCATACAAATTAGAGTATACAGAAAAAGAAGTT spacer 

length: 40 repeater length: 24
10944   1076105 CTTTCAATCCTCTCTTTGAGATTC AGTTCAGTGTTGAGATAACGATAAAGAAAAGCTATGTAGAGAAA spacer 

length: 44 repeater length: 24
10945   1076174 CTTTCAATCCTCTCTTTGAGATTC TTCTATTCCTCATTCTTAAGACTTGTGGCCCAAGTCTT spacer 

length: 38 repeater length: 24
10946   1076237 CTTTCAATCCTCTCTTTGAGATTC 

GAGTGCTTAAGCTCTATGGAGAGCAATAGAGAAGTACTCTGTAAGATTGTCACTTA spacer length: 56 repeater 
length: 24

10947   1076318 CTTTCAATCCTCTCTTTGAGATTC CGTATATTCCATGTTTTCTCTTATCAGCATGATCCTGTGACAT spacer 
length: 43 repeater length: 24

10948   1076386 CTTTCAATCCTCTCTTTGAGATTC GTTGTCCGTCCTCTTTGACGGCTCAGTGCTGTCCGTCAGGC spacer 
length: 41 repeater length: 24

10949   1076452 CTTTCAATCCTCTCTTTGAGATTC CAATGGTGTGTTCAAGCTGATATTGTTAGCTTCGTCATCAATAGA 
spacer length: 45 repeater length: 24

10950   1076522 CTTTCAATCCTCTCTTTGAGATTC CTTCACGATGGTATCGATGTTAATTGTGCCGATGTTGATCGTCG spacer 
length: 44 repeater length: 24

10951   1076591 CTTTCAATCCTCTCTTTGAGATTC CGAAAAAAGAAGGGATTAGGAGGTGGTAGCGGACACGAC spacer 
length: 39 repeater length: 24

10952   1076655 CTTTCAATCCTCTCTTTGAGATTC CCAGGAAGAAAGCCAGGAGATCCTCGTCGACAGAATGAGGGAAAA 
spacer length: 45 repeater length: 24

10953   1076725 CTTTCAATCCTCTCTTTGAGATTC AGATTCGAGCTCTTTGCTGGCAGATTGGGATACCTCGAGAAG spacer 
length: 42 repeater length: 24

10954   1076792 CTTTCAATCCTCTCTTTGAGATTC ATAGTACATAGCCGCCGCGCCTAAAGGTTTTTTCCTCAAATC spacer 
length: 42 repeater length: 24

10955   1076859 CTTTCAATCCTCTCTTTGAGATTC GCCCATCAGAAAATTCAGCAATTCTTTATAGAATATTCTCA spacer 
length: 41 repeater length: 24

10956   1076925 CTTTCAATCCTCTCTTTGAGATTC TGGCGCGAATATGTGCGCTATATTGAGGAGCTGTACAGGGAT spacer 
length: 42 repeater length: 24

10957   1076992 CTTTCAATCCTCTCTTTGAGATTC AGCCATCGGAGAAAAAGCGCAAGAAGGGCTATCTAGTCAAG spacer 
length: 41 repeater length: 24

10958   1077058 CTTTCAATCCTCTCTTTGAGATTC CTGTGAAGAACACGTTTATCAAGTAGGCCCACAAGGCGAACTG spacer 
length: 43 repeater length: 24

10959   1077126 CTTTCAATCCTCTCTTTGAGATTC AAGTATATTGACTCTCCAATCGGCATAACGTGTATCCGCCAG spacer 
length: 42 repeater length: 24

10960   1077193 CTTTCAATCCTCTCTTTGAGATTC ATCGACTGGAGGGGGCTGACGGAGGGGTTGAGGAGCGTGCCCCGCAAG 
spacer length: 48 repeater length: 24

10961   1077266 CTTTCAATCCTCTCTTTGAGATTC TGTCGCACTTGCTCAGCATGCGGCCGTCTGGGTGGTACTCT spacer 
length: 41 repeater length: 24

10962   1077332 CTTTCAATCCTCTCTTTGAGATTC CGACGAGACACTGTGAGTGCTTGCGCTGCGTGTACACGAG spacer 
length: 40 repeater length: 24

10963   1077397 CTTTCAATCCTCTCTTTGAGATTC ACATCCTCCAGCACGTCCTGGAACATATAGCGCAGTG spacer 
length: 37 repeater length: 24

10964   1077459 CTTTCAATCCTCTCTTTGAGATTC ACACATTCGGACAGCGGCTCACCGCCGCAGAGCGACTCG spacer 
length: 39 repeater length: 24

10965   1077523 CTTTCAATCCTCTCTTTGAGATTC GAAGAAAAGATCGAGGAAATACCGGGCGAGTGGTTAAGC spacer 
length: 39 repeater length: 24

10966   1077587 CTTTCAATCCTCTCTTTGAGATTC GCGACGTACCACGCCAGGATGTCTTGTATCCGCTCCCCCGCG spacer 
length: 42 repeater length: 24

10967   1077654 CTTTCAATCCTCTCTTTGAGATTC CCGCCTTCAAAGGGCCCCTCTGTGTATATACGTGTATATA spacer 
length: 40 repeater length: 24

10968   1077719 CTTTCAATCCTCTCTTTGAGATTC ACGCGGATCTACGTGGTCAGGCATGCGATCGCATATCCGACTTC spacer 
length: 44 repeater length: 24

10969   1077788 CTTTCAATCCTCTCTTTGAGATTC TGAGGCGCTCTGAAACACAGCTGTGATGTTAAATAC spacer length: 



36 repeater length: 24
10970   1077849 CTTTCAATCCTCTCTTTGAGATTC TGGGAAGGAGCCAGTCGGCTCCCCAGACGGCCGGGGCGAAG spacer 

length: 41 repeater length: 24
10971   1077915 CTTTCAATCCTCTCTTTGAGATTC GCGTCGGGGATGTCGGTGACGTCAACGCCCTTTGTGTC spacer 

length: 38 repeater length: 24
10972   1077978 CTTTCAATCCTCTCTTTGAGATTC AAGATGAGAAAAAAGAGGTTAACGATCGCGGATGTACT spacer 

length: 38 repeater length: 24
10973   1078041 CTTTCAATCCTCTCTTTGAGATTC TATACGACGCCTACGTGGGCCTCTTCCTCCTCCTCCCCGTGAGCGGCGA 

spacer length: 49 repeater length: 24
10974   1078115 CTTTCAATCCTCTCTTTGAGATTC GCGGACATTTGCGCCGCACGAATAATCAACTACATCTCTCAATAC 

spacer length: 45 repeater length: 24
10975   1078185 CTTTCAATCCTCTCTTTGAGATTC TTTCAAATACCGCTATGAGGCGATATCCTACTGGGTCCTTCAAAT
10976   
10977   
10978   crispr 3
10979   1081877 GAATCTCAAAGAGAGGATTGAAAG TCTGGACTGTGTGTTGCAACAGCGAAGTCGCGAACACCTCGA spacer 

length: 42 repeater length: 24
10980   1081944 GAATCTCAAAGAGAGGATTGAAAG CGTTGATGTGGCCGGGACTGGCTGACTCAGCTATTACGT spacer 

length: 39 repeater length: 24
10981   1082008 GAATCTCAAAGAGAGGATTGAAAG ACTTCAAGGCGTGCTTGCTGGCGTTTTAGGCGACGATGAGC spacer 

length: 41 repeater length: 24
10982   1082074 GAATCTCAAAGAGAGGATTGAAAG CTCTTTTTCCTGCCCCGTTCTTCCAACTCTTCGCCGGTCG spacer 

length: 40 repeater length: 24
10983   1082139 GAATCTCAAAGAGAGGATTGAAAG CCGAGTAGCCGACGGCGCGTCCGCTCACTTAAGATCTC spacer 

length: 38 repeater length: 24
10984   1082202 GAATCTCAAAGAGAGGATTGAAAG TGTGATAGATGAGATAGACAAAATCAAGTTCAGCACCACG spacer 

length: 40 repeater length: 24
10985   1082267 GAATCTCAAAGAGAGGATTGAAAG GCGCACTAATTACCGCCCCGGCGCAGGATTACCAATCTTGCCGGGCCGGT 

spacer length: 50 repeater length: 24
10986   1082342 GAATCTCAAAGAGAGGATTGAAAG TTGGTCTCAGGCGCGCGGTAGCCTTCCAGCTGTACGACCAACTCGA 

spacer length: 46 repeater length: 24
10987   1082413 GAATCTCAAAGAGAGGATTGAAAG TCCGGAGGAGGCGGCGAAGAGGATGATAGAGTTGGCCAGGCTG spacer 

length: 43 repeater length: 24
10988   1082481 GAATCTCAAAGAGAGGATTGAAAG GGCATGATTGGTTGCGCCGGGAGCTCTGGGATGTGATCCGCC spacer 

length: 42 repeater length: 24
10989   1082548 GAATCTCAAAGAGAGGATTGAAAG CTACTTGGAGTATGCCGGTCAAATTCGGTGGGGCGGACGTCGTAC 

spacer length: 45 repeater length: 24
10990   1082618 GAATCTCAAAGAGAGGATTGAAAG TTTGTTGAAATAATCACCGTAACCCAGGCTTTCCAACCATCT spacer 

length: 42 repeater length: 24
10991   1082685 GAATCTCAAAGAGAGGATTGAAAG ATCGCTTGTCCAACCGGGCTCCTCTATAATTGTCGTCATTAGCTT 

spacer length: 45 repeater length: 24
10992   1082755 GAATCTCAAAGAGAGGATTGAAAG ACTGGATCATCGATGGGCAGAATGCGGGCGTGTCGGCTATAT spacer 

length: 42 repeater length: 24
10993   1082822 GAATCTCAAAGAGAGGATTGAAAG CAAGTCGTCGAGAAGTATTTTGGTCTGCTGAAGCAGTACGGTTTC 

spacer length: 45 repeater length: 24
10994   1082892 GAATCTCAAAGAGAGGATTGAAAG GTACCACGACATCAGCCATGTGACTGTTGCGCCTAGCTCAATCT spacer 

length: 44 repeater length: 24
10995   1082961 GAATCTCAAAGAGAGGATTGAAAG ACTTGAATTTCAACAATGTCACCAGCACATATGTCCAGGCTAG spacer 

length: 43 repeater length: 24
10996   1083029 GAATCTCAAAGAGAGGATTGAAAG ATTTTTATTCCTCATAAACATGGTCTCAAGGTCAGAACTAAGC spacer 

length: 43 repeater length: 24
10997   1083097 GAATCTCAAAGAGAGGATTGAAAG AATGGCTCCAAGGGATCGTTCTCTAGACTCCAATTTTTCTAA spacer 

length: 42 repeater length: 24
10998   1083164 GAATCTCAAAGAGAGGATTGAAAG TTTGTCGACGGGATCTTGCGACATGCGGTACGCTGCAGTGTC spacer 

length: 42 repeater length: 24
10999   1083231 GAATCTCAAAGAGAGGATTGAAAG GCTCCACCGACCAGTACCCATATAGCGTGAACTCTTTCGCCGG spacer 

length: 43 repeater length: 24
11000   1083299 GAATCTCAAAGAGAGGATTGAAAG AGTGCGCAGACCCCTGCACAGGCCGGCGTCCTTCACAAA spacer 

length: 39 repeater length: 24
11001   1083363 GAATCTCAAAGAGAGGATTGAAAG ATGTAGAGCTTGACCGGCGCCCCAGGATAGGGCACCGGGCC spacer 

length: 41 repeater length: 24
11002   1083429 GAATCTCAAAGAGAGGATTGAAAG TCTGTATCCCGCCGGCGCGTGGAGAAGGCGTTTCTCCACAACGTCGTCCT 

spacer length: 50 repeater length: 24
11003   1083504 GAATCTCAAAGAGAGGATTGAAAG TCGAGGACGATGTAGTCGGGATTGCTCGCGTTTATCAGCTTG spacer 

length: 42 repeater length: 24
11004   1083571 GAATCTCAAAGAGAGGATTGAAAG CTCGTGGATACTCCAAGCGAAAGAGTTCACGTTATACGGCTA spacer 

length: 42 repeater length: 24
11005   1083638 GAATCTCAAAGAGAGGATTGAAAG TCCACAAGCCTCACGGCCGTCTTCACGGCGCGGCCCGGTCTGACG 

spacer length: 45 repeater length: 24
11006   1083708 GAATCTCAAAGAGAGGATTGAAAG GGGATATACTACACGGCCCTGCGCGTCATCGGGAACAAGCGCATG 

spacer length: 45 repeater length: 24



11007   1083778 GAATCTCAAAGAGAGGATTGAAAG TATTCCGTAGATTCCGGCGTAAAAGGTCTGGGCGGCGA spacer 
length: 38 repeater length: 24

11008   1083841 GAATCTCAAAGAGAGGATTGAAAG CCGTGCACCTATGACTTTCAAGTACTCAAGGACGTTA spacer 
length: 37 repeater length: 24

11009   1083903 GAATCTCAAAGAGAGGATTGAAAG AAAAAAGGAGGTGGACGTTCAACGTCCTCTGCACGTA
11010   
11011   
11012   crispr 4
11013   345411 TTTCTACTATCTTTTGATTTCCAC ACGCGCTCTACGCCGTCCACGCGAGGCTATATAGCATCGCGAT spacer 

length: 43 repeater length: 24
11014   345479 TTTCTACTATCTTTTGATTTCCAC TCAATGGCGATACAGCGTGGGGGCCTGTAGTGCCATGGCTCAC spacer 

length: 43 repeater length: 24
11015   345547 TTTCTACTATCTTTTGATTTCCAC CGAAGAGGTCTCTGGAGCGGCTGGGGAGCTAAAATATCCCCTCCCGTA 

spacer length: 48 repeater length: 24
11016   345620 TTTCTACTATCTTTTGATTTCCAC CCCCGCTTTTTCTTCCGACCACGTAACTGTGGAAGTCAAACGTGAT 

spacer length: 46 repeater length: 24
11017   345691 TTTCTACTATCTTTTGATTTCCAC GCACCTACCTCTCTCTGTGTGTGGCCAGTCCATCGGAGATAAC spacer 

length: 43 repeater length: 24
11018   345759 TTTCTACTATCTTTTGATTTCCAC AGCTAGGCTACATTTCTAAGACTGGCGGTGCTCACTTTGTGGAAG spacer 

length: 45 repeater length: 24
11019   345829 TTTCTACTATCTTTTGATTTCCAC AAAGAAGGGATTAGGAGGTGGTAGCGGACACGACTCTTTCAATCC
11020   
11021   
11022   crispr 5
11023   317075 GTGGAAATCAAAAGATAGTAGAAAC TGTACTTTAGGAATAATATACTCGTCAAGTATCTTGTAATAC spacer 

length: 42 repeater length: 25
11024   317143 GTGGAAATCAAAAGATAGTAGAAAC TTGCCCTTCAGAAGGTCGCCCTCCTTTACGTTGCAACCCCA spacer 

length: 41 repeater length: 25
11025   317210 GTGGAAATCAAAAGATAGTAGAAAC ATTAGACGTTGTAGCACTAACGCCTCTTTCACAACATTTAT spacer 

length: 41 repeater length: 25
11026   317277 GTGGAAATCAAAAGATAGTAGAAAC GCCGGGCATGTGAGCCCCCGTTCGATGTGCTCATAAGTCTG spacer 

length: 41 repeater length: 25
11027   317344 GTGGAAATCAAAAGATAGTAGAAAC AGAAAGCCAGGAGATCCTCGTCGACAGAATGAGGGAAAAGC
11028   
11029   
11030   crispr 6
11031   1096170 CTTTCAATCCTCTTTTTGAGATTCAGC 

GTGGCTCCACTCGTCGGAGCATGCGACGAAGGCCGGCCTTTCAATCCTCTTTTTGAGATTCCCTGGCTGTGTAAAGGTTGTCGAAG
TACCTGGTCAA spacer length: 97 repeater length: 27

11032   1096295 CTTTCAATCCTCTTTTTGAGATTCAGC 
ACGATGAGGAGGCCGAGGAACCCCTTGAACCTGTCCCCTTTCAATCCTCTTTTTGAGATTCTTCTTCAGCCACCACCAGAATAGGA
AGGCCGCCACGATGA spacer length: 101 repeater length: 27

11033   1096424 CTTTCAATCCTCTTTTTGAGATTCAGC 
CTTGGACAAATACCGTACCGCTACCCTCATATTGATAGAATCTCAAAGAGAGGATTGAAAGGGGATATACGTCTCGGATTAAGCAT
AGCAGCTTCACCTCT

11034   
11035   
11036   GCA_000258425.1_ASM25842v1_genomic.fna(findCrispr):
11037   START       REPEAT                           

SPACER                                             
11038   crispr 1
11039   41 CTCTCAGATAGAA TTGAAAGTTGGCATATTTACTCCCCTTGCTCAGAATCAAGCATTGAA spacer length: 47 

repeater length: 13
11040   102 CTCTCAGATAGAA TTGAAAGTTCACAAATTTAGTCACAAATGCGCTAGGAAACAGAAGAA spacer length: 47 

repeater length: 13
11041   163 CTCTCAGATAGAA TTGAAAGTCAAACCCATGCTTTCTTAGTATTTCTGCTGCTTCTGAA spacer length: 46 

repeater length: 13
11042   223 CTCTCAGATAGAA TTGAAAGCTCTTGCTAATGCTCTAGCAGTCGATCATAGTAGGCGAA spacer length: 46 

repeater length: 13
11043   283 CTCTCAGATAGAA TTGAAAGAATAGCAAAATCCACTTATCGCCTACCCAATCTTTAAAGAA spacer length: 48 

repeater length: 13
11044   345 CTCTCAGATAGAA TTGAAAGATTTTAAGCGGGATCGTGGCTCCTGTGCTGTCAACCGGAA spacer length: 47 

repeater length: 13
11045   406 CTCTCAGATAGAA TTGAAAGTTGCCTTTATCGGTAATGTATATTTTCCGGCTTACATGAA spacer length: 47 

repeater length: 13
11046   467 CTCTCAGATAGAA TTGAAAGAACCATCCCCAAACATATTGAATACCGCTAAGTATAGCGAA spacer length: 48 

repeater length: 13
11047   529 CTCTCAGATAGAA TTGAAAGCTTGAGACCCCTTGCCCAACTCCTGCTGAAACACTTATGAA spacer length: 48 

repeater length: 13
11048   591 CTCTCAGATAGAA TTGAAAGTATACAGACCATCTCTCACAGCATCAGCTACAGCCATGAA spacer length: 47 

repeater length: 13



11049   652 CTCTCAGATAGAA TTGAAAGAGAATTGTAAGTGAAGCAATCGCAACAACAATAACTAAGAA spacer length: 48 
repeater length: 13

11050   714 CTCTCAGATAGAA TTGAAAGAACTCTTCCATGTATTCAACCAAACTTTCCAAATCCTGAA spacer length: 47 
repeater length: 13

11051   775 CTCTCAGATAGAA GAATTGAAAGAACTCTTCCATGTATTCAACCAAACTTTCCAAATCCT
11052   
11053   
11054   crispr 2
11055   55254 CTTTCAATTCTATCTAACAGATTC TTGAACAGTATGGGGGGGATCCTCGCGAGACCAAT spacer length: 35 

repeater length: 24
11056   55314 CTTTCAATTCTATCTAACAGATTC CCCGCAGGCAGGCGATAGAAAACATTGTTAATGCGC spacer length: 

36 repeater length: 24
11057   55375 CTTTCAATTCTATCTAACAGATTC TAACCGGGCTGGTTTGTGCAGTATTCGACGGGATC spacer length: 35 

repeater length: 24
11058   55435 CTTTCAATTCTATCTAACAGATTC GCAATTTGCTAATTGCCACAAGAATAAAACAACTAC spacer length: 

36 repeater length: 24
11059   55496 CTTTCAATTCTATCTAACAGATTC AGCAGTCGGGCCACGTTAATCCGGGGCTAATTTCCCTT spacer length: 

38 repeater length: 24
11060   55559 CTTTCAATTCTATCTAACAGATTC ACTCTCAATGTCAGCGTTACTAACTCGCAGCTAAAT spacer length: 

36 repeater length: 24
11061   55620 CTTTCAATTCTATCTAACAGATTC TTGGTAGGCGCAATTACGTTTATTAGCCAACTGAACG spacer length: 

37 repeater length: 24
11062   55682 CTTTCAATTCTATCTAACAGATTC AGCTAAGCAACCGCAACAACAACAACAAAGCACACTTG spacer length: 

38 repeater length: 24
11063   55745 CTTTCAATTCTATCTAACAGATTC ACTACCTTTGGCAGGAGTTATACGAGAAGAAACTA spacer length: 35 

repeater length: 24
11064   55805 CTTTCAATTCTATCTAACAGATTC AAAAACAATCGAAGAGGACATAGAAAACTTAAGAGA spacer length: 

36 repeater length: 24
11065   55866 CTTTCAATTCTATCTAACAGATTC GGATCCCCAGCGTTGACATATACGAAACGAACTCGT spacer length: 

36 repeater length: 24
11066   55927 CTTTCAATTCTATCTAACAGATTC CGAAGACAAAAGTAAGCAAGATGAAATAGCGGATT spacer length: 35 

repeater length: 24
11067   55987 CTTTCAATTCTATCTAACAGATTC AATTTATCGCTGGCCAATACTCTTAAAGATCATGGCT spacer length: 

37 repeater length: 24
11068   56049 CTTTCAATTCTATCTAACAGATTC AAGCGTTATATTTGAGCTTACTATAGTAGCGTTCACA spacer length: 

37 repeater length: 24
11069   56111 CTTTCAATTCTATCTAACAGATTC CAGAGGGTAAGATAAACGAGGGGCTGATCGCCCTA spacer length: 35 

repeater length: 24
11070   56171 CTTTCAATTCTATCTAACAGATTC TAAAATTAATAGCGAAATTCAAGCGGTGATTCATA
11071   
11072   
11073   crispr 3
11074   13013 CTTTCAATTCTATCTGAGAGATTC CTAGTAGAATTAAAGTATGTTGATAGGCTGAACAAGA spacer length: 

37 repeater length: 24
11075   13075 CTTTCAATTCTATCTGAGAGATTC AAAGCGGGTTAAGAGTTTTCAAAGAAGACGAGTTCC spacer length: 

36 repeater length: 24
11076   13136 CTTTCAATTCTATCTGAGAGATTC ACATAACTTTAATTCAGAAACGCTAAAGCTCTTGATTGGAAACAGAG 

spacer length: 47 repeater length: 24
11077   13208 CTTTCAATTCTATCTGAGAGATTC AGTGGGCTTACAAGACATTTTTAGTCTAAGAGAGA spacer length: 35 

repeater length: 24
11078   13268 CTTTCAATTCTATCTGAGAGATTC AAATCAAGCAATTATGTGAAAGCGGCAAGCTGGTCA spacer length: 

36 repeater length: 24
11079   13329 CTTTCAATTCTATCTGAGAGATTC AAATAGCTGATGCATTAGGGTTCTTCATAACTATCAC spacer length: 

37 repeater length: 24
11080   13391 CTTTCAATTCTATCTGAGAGATTC ATGTCGATATACTTATTTTTTCGCCTTTTGCCTTTT spacer length: 

36 repeater length: 24
11081   13452 CTTTCAATTCTATCTGAGAGATTC ACGTTAAGCGTGGCAGCACTTGAAGCAATATTCACA spacer length: 

36 repeater length: 24
11082   13513 CTTTCAATTCTATCTGAGAGATTC TGTGGGCTGGTAAATACTTCGAAGCCGTGCTGCCG spacer length: 35 

repeater length: 24
11083   13573 CTTTCAATTCTATCTGAGAGATTC AAGTCAAGCCCTGTCCCAGCTATTTTTGTTGAGGC spacer length: 35 

repeater length: 24
11084   13633 CTTTCAATTCTATCTGAGAGATTC AACGCTGGCTTTAATGAATTGAATTTCTTCACC spacer length: 33 

repeater length: 24
11085   13691 CTTTCAATTCTATCTGAGAGATTC ATGGTGAAGTTGTTGAAGAACAGCCCGGTTTTATAA spacer length: 

36 repeater length: 24
11086   13752 CTTTCAATTCTATCTGAGAGATTC CGGAAGAAATAGCACAGCAAGTTAAGCTCATACTTG spacer length: 

36 repeater length: 24
11087   13813 CTTTCAATTCTATCTGAGAGATTC AACCCAAACCCCAAACCAAGTAAAAGATCCTAGAG spacer length: 35 

repeater length: 24
11088   13873 CTTTCAATTCTATCTGAGAGATTC GTAGTTCAAATTAGCGTTGATCAAATTATGGTGCCGG spacer length: 



37 repeater length: 24
11089   13935 CTTTCAATTCTATCTGAGAGATTC CAATGCGTTTGAATTTACTGAAATGCATTTGGTAAT spacer length: 

36 repeater length: 24
11090   13996 CTTTCAATTCTATCTGAGAGATTC ACAGCATGGGATCCTTCAGCCTATCCAAGTTGCTCTCA spacer length: 

38 repeater length: 24
11091   14059 CTTTCAATTCTATCTGAGAGATTC TACAAAATAATGCTAAAGTATTTGAAGCAGTTACAAA spacer length: 

37 repeater length: 24
11092   14121 CTTTCAATTCTATCTGAGAGATTC CGATTCCGAAAAAGATATATAGTTTATAGCTAAATAG
11093   
11094   
11095   crispr 4
11096   61768 GAATCTGTTAGATAGAATTGAAAG TGAGGATGACTACATTGTAGTGCCTCCACAGAGACAG spacer length: 

37 repeater length: 24
11097   61830 GAATCTGTTAGATAGAATTGAAAG TGTCAACTTCAAGCTGAATTACTTGCTGCTGATCGC spacer length: 

36 repeater length: 24
11098   61891 GAATCTGTTAGATAGAATTGAAAG TTTGTGCCACTTTTTGCGATCGGCGCGATTGTGCTAAA spacer length: 

38 repeater length: 24
11099   61954 GAATCTGTTAGATAGAATTGAAAG AAATCCGCTATTTCATCTTGCTTACTTTTGTCTTC spacer length: 35 

repeater length: 24
11100   62014 GAATCTGTTAGATAGAATTGAAAG GACGAGTTCGTTTCGTATATGTCAACGCTGGGGATC spacer length: 

36 repeater length: 24
11101   62075 GAATCTGTTAGATAGAATTGAAAG TTCTCTTAAGTTTTCTATGTCCTCTTCGATTGTTTT spacer length: 

36 repeater length: 24
11102   62136 GAATCTGTTAGATAGAATTGAAAG TTAGTTTCTTCTCGTATAACTCCTGCCAAAGGTAG spacer length: 35 

repeater length: 24
11103   62196 GAATCTGTTAGATAGAATTGAAAG GCAAGTGTGCTTTGTTGTTGTTGTTGCGGTTGCTTAGC spacer length: 

38 repeater length: 24
11104   62259 GAATCTGTTAGATAGAATTGAAAG GCGTTCAGTTGGCTAATAAACGTAATTGCGCCTACCA spacer length: 

37 repeater length: 24
11105   62321 GAATCTGTTAGATAGAATTGAAAG CTCCAATGCCTGGGGCACTAGAGTTATTATTATTA spacer length: 35 

repeater length: 24
11106   62381 GAATCTGTTAGATAGAATTGAAAG TAATAACGAGGCCTTCGTTCTCGAGCTGTTTCAAA spacer length: 35 

repeater length: 24
11107   62441 GAATCTGTTAGATAGAATTGAAAG ACTCCTAGCCCAATATCAATTAATGCAAGTTCTGTAG spacer length: 

37 repeater length: 24
11108   62503 GAATCTGTTAGATAGAATTGAAAG TATAACATGCATCTTATCACCTAAGCTATCATCTTCCT spacer length: 

38 repeater length: 24
11109   62566 GAATCTGTTAGATAGAATTGAAAG GCTTTAGATATCTCGTGTTCCTTCAGATAGTATTTA spacer length: 

36 repeater length: 24
11110   62627 GAATCTGTTAGATAGAATTGAAAG CTTGTTATTTTTCCTTGGCTAACGAGACTGTCTAAG spacer length: 

36 repeater length: 24
11111   62688 GAATCTGTTAGATAGAATTGAAAG TTAGACACGGCGAGACGCAGATAATACCCTGGACCGG spacer length: 

37 repeater length: 24
11112   62750 GAATCTGTTAGATAGAATTGAAAG CTTTGGCAGGAGTTATACGAGAAGAAACTAACTTTCA
11113   
11114   
11115   GCA_000263735.1_ASM26373v1_genomic.fna(findCrispr):
11116   START       REPEAT                           

SPACER                                             
11117   crispr 1
11118   155199 GTTCCA ATAAGACTAAAAAAGAATTGAAAGGTGGAATCCTATCAATTTTCGTTCGCGGAGGCTCT spacer 

length: 59 repeater length: 6
11119   155265 GTTCCA ATAAGACTAAAAAAGAATTGAAAGTCATAGATAAGGGATTCTCCCTCATGGTATCTTGTCA spacer 

length: 61 repeater length: 6
11120   155333 GTTCCA ATAAGACTAAAAAAGAATTGAAAGCTCTTCCTTACCAGTCTGTCTGTCCTTGTAGACCGCC spacer 

length: 61 repeater length: 6
11121   155401 GTTCCA ATAAGACTAAAAAAAGAATTGAAAGCCAGGTGTTGGAGGAGATGGGGAGGGCTTCTTTAGG spacer 

length: 61 repeater length: 6
11122   155469 GTTCCA ATAAGACTAAAAAAGAATTGAAAGTCAAGTTGCTACCCAAGTCTTGTATCACTCCAAGAC spacer 

length: 60 repeater length: 6
11123   155536 GTTCCA TAAATAGTATGGAAAGTTGTCCATCGGGTGCAGCACCCATGTACATTTTTGTGGTTTCCG
11124   
11125   
11126   crispr 2
11127   154590 TCCAATAA GACTATAAGAGAATTGAAAGCAAGAGGATCCAGAAGCCAGCTGATGAGCGTCTCTGGGTTCCAG 

spacer length: 64 repeater length: 8
11128   154663 TCCAATAA GACTATAAGAGAATTGAAAGGGGGCTGTTAAAAGGGCTGAAAAAGAGGCTATGGGGG spacer 

length: 57 repeater length: 8
11129   154729 TCCAATAA GACTATAAGAGAATTGAAAGATTCGCCAGAAAAGCCGAAGAAGAACTCAAAACCTTCG spacer 

length: 58 repeater length: 8
11130   154796 TCCAATAA GACTATAAGAGAATTGAAAGCTCTTAAACTGACTTATTATCTCAGATTTGGCTCCAGG spacer 



length: 58 repeater length: 8
11131   154863 TCCAATAA GACTATAAGAGAATTGAAAGTATTTTCAACAAATAAGACATAGAAAGCAAGAGCTTTATG spacer 

length: 60 repeater length: 8
11132   154932 TCCAATAA GACTATAAGAGAATTGAAAGGAACTGTGCTGGCTCGGAGAGCTTCTTGCGGCCGGCGG spacer 

length: 58 repeater length: 8
11133   154999 TCCAATAA GACTATAAGAGAATTGAAAGTGGGCTCGATTTCATCCCATGGGGGCTACTGATAATCG spacer 

length: 58 repeater length: 8
11134   155066 TCCAATAA AATAGTATGGAAAGGACTTCAAGGATAACAAAATCGCCGAGGTTGGTTTTCTGGGCAG
11135   
11136   
11137   crispr 3
11138   110562 TCCGAAGAA CTAAATAGTATGGAAAGTTTCCCTTATCTCATACATTGCCGATCACCAATTGTATGGT spacer 

length: 58 repeater length: 9
11139   110630 TCCGAAGAA CTAAATAGTATGGAAAGCTGGTAAATGGTGGGTCGGTCGGTAATACTAGCGAGCAGCAAAGT 

spacer length: 62 repeater length: 9
11140   110702 TCCGAAGAA CTAAATAGTATGGAAAGAGATTACCGTCAATTCTATATGTAACTACTGCGAACCACCAGT spacer 

length: 60 repeater length: 9
11141   110772 TCCGAAGAA CTAAATAGTATGGAAAGACGTTGCCTGCTCGACTGATATAATGCCATCTCTAACCGGT spacer 

length: 58 repeater length: 9
11142   110840 TCCGAAGAA CTAAATAGTATGGAAAGTGTCCAATTCTCTTTTATGTCTTTTGAAAACAAATCAGT spacer 

length: 56 repeater length: 9
11143   110906 TCCGAAGAA CTAAATAGTATGGAAAGCCCTCTTCAAAAACGCTAACAACCTCAGATATCCAAGT spacer 

length: 55 repeater length: 9
11144   110971 TCCGAAGAA CTAAATAGTATGGAAAGTTGTCCATCGGGTGCAGCACCCATGTACATTTTTGTGGT spacer 

length: 56 repeater length: 9
11145   111037 TCCGAAGAA CTAAATAGTATGGAAAGGACTTCAAGGATAACAAAATCGCCGAGGTTGGTTTTCTGGGCAGT 

spacer length: 62 repeater length: 9
11146   111109 TCCGAAGAA GTAGTATGGAAAGGGGAGGAGGCGATGGGCTGTTAGGTTTATGAACACCTTTTCTTGTTTCC
11147   
11148   
11149   crispr 4
11150   987532 TCTTT 

CCATACTATTTAGTTCTTCGGAAACCCTTTCTTTGGGGGTGTTGTTGTGCAGGTGATTTTTCCCTTTCCATACTATTTAGTTCTTC
GGAAACAAGTGATGACACCGGACGTTGAGCCACCCAACAAC spacer length: 127 repeater length: 5

11151   987665 TCTTT 
CCATACTATTTAGTTCTTCGGAAACTTGATGAGCTGGGGCCGGTAGGGGCCCCAGACAGCACTTTCCATACTATTTAGTTCTTCGG
AAACAAGTTCTAGGTATGAAAGAGATTGCCTTGTCTGTTTGTCTGT spacer length: 132 repeater length: 5

11152   987803 TCTTT CCATACTATTTAGTTCTTCGGAAACAAGGCCAGGGAGGTCGGGAAGCGCTTGATCGGCG spacer 
length: 59 repeater length: 5

11153   987868 TCTTT CCATACTATTTAGTTCTTCGGAAACATGAGTTATATGAAGAGTTTAATGATTACATTCAAAAGCAA 
spacer length: 66 repeater length: 5

11154   987940 TCTTT TAAAAAAGAATTGAAAGTCAAGTTGCTACCCAAGTCTTGTATCACTCCAAGACCGTTCCAATAAGA
11155   
11156   
11157   crispr 5
11158   800572 TTTTTAGTCTTATTGGAACTA GCCGCTGAGGAGAAGTGGGCAAAGAGGATCATGCCTTTCAATT spacer 

length: 43 repeater length: 21
11159   800637 TTTTTAGTCTTATTGGAACTA CAAGCCGATAGAAGGAGACAGAACCCCAGCAACCCTCTTTCAATTC spacer 

length: 46 repeater length: 21
11160   800705 TTTTTAGTCTTATTGGAACTA GGAGTTACTCTCAGTGTCCTGGACATCCACTGCAATCAGTTCCAAT
11161   
11162   
11163   crispr 6
11164   177499 GTTTCCGAAGAACTTAGTAGTATGGAAAG CTCTATTATGTTAATAATTTCTTCCACCTTCATACAA spacer 

length: 37 repeater length: 29
11165   177566 GTTTCCGAAGAACTTAGTAGTATGGAAAG 

AGGATTTTTGATAGCGGAATTGTGATGGTGTCACCGTGTTTCCGAAGAACTAAATAGTATGGAAAGTAGATTCTGGAGGGAGCTTC
GGCGAAACAGTCAAGAACGCCATCAA spacer length: 112 repeater length: 29

11166   177708 GTTTCCGAAGAACTTAGTAGTATGGAAAG 
TTCGTAGACTACTGGACGGGCCGCCTTTGCGTTCCAATAAGACTATAAGAGAATTGAAAGAACTTCTTACACATTTCATCAAATTC
AGCAAATTTTGAGTTCCAATAAGACT

11167   
11168   
11169   crispr 7
11170   800829 TTTCAATTCTCTTATAGTCTTATTGGAAC TTGATGCTCCTTCTAAGCCTGTTGAGATACATAAGAA spacer 

length: 37 repeater length: 29
11171   800896 TTTCAATTCTCTTATAGTCTTATTGGAAC TCGAATGGGTCTCTAAAAATCAGGGGGATGTTGAAATAA spacer 

length: 39 repeater length: 29
11172   800965 TTTCAATTCTCTTATAGTCTTATTGGAAC GCCGAGGCCCCACCCGGGGGCCGGGGGAACCCCCAAG spacer 

length: 37 repeater length: 29
11173   801032 TTTCAATTCTCTTATAGTCTTATTGGAAC AAGATCTACCTCCACAATGTCCCCATCCTTAATTCCC spacer 



length: 37 repeater length: 29
11174   801099 TTTCAATTCTCTTATAGTCTTATTGGAAC CAAAAACATCCTTATACGGGTCGAACACTCCACCGAC spacer 

length: 37 repeater length: 29
11175   801166 TTTCAATTCTCTTATAGTCTTATTGGAAC GCGAGATCCTAAGGGACAAGTACGGCTTTGACTTTTCGG spacer 

length: 39 repeater length: 29
11176   801235 TTTCAATTCTCTTATAGTCTTATTGGAAC CTTATGTCAGGTACTATTCTCCTGATTATCATACTGAAT spacer 

length: 39 repeater length: 29
11177   801304 TTTCAATTCTCTTATAGTCTTATTGGAAC GTTGCTACCCAAGTCTTGTATCACTCCAAGACCGTTCCA
11178   
11179   
11180   crispr 8
11181   154726 GGTTCCAATAAGACTATAAGAGAATTGAAAG 

ATTCGCCAGAAAAGCCGAAGAAGAACTCAAAACCTTCGTTCCAATAAGACTATAAGAGAATTGAAAGCTCTTAAACTGACTTATTA
TCTCAGATTTGGCTCC spacer length: 102 repeater length: 31

11182   154860 GGTTCCAATAAGACTATAAGAGAATTGAAAG 
TATTTTCAACAAATAAGACATAGAAAGCAAGAGCTTTATGTTCCAATAAGACTATAAGAGAATTGAAAGGAACTGTGCTGGCTCGG
AGAGCTTCTTGCGGCCGG spacer length: 104 repeater length: 31

11183   154996 GGTTCCAATAAGACTATAAGAGAATTGAAAG 
CTCTCAGTGTCCTGGACATCCACTGCAATCAGTTCCAATAAGACTATAAGAGAATTGAAAGTCCCACTTGGGTGGACACTTGGAGG
CAAAACGGTAAAGTTCCA

11184   
11185   
11186   GCA_000264495.1_ASM26449v1_genomic.fna(findCrispr):
11187   START       REPEAT                           

SPACER                                             
11188   crispr 1
11189   968055 CTTTCAATTCTTCTTGATTGCTTC CTTCTGCAGGCACGCATCCAGTGTAGCGTACTCGCTCAA spacer 

length: 39 repeater length: 24
11190   968119 CTTTCAATTCTTCTTGATTGCTTC ACCGAGGAGCAGAAGAAGGTGCTGGACGCCCTCAACGAGCTGATC spacer 

length: 45 repeater length: 24
11191   968189 CTTTCAATTCTTCTTGATTGCTTC TTGTTCACGAGTTGGTTGTAGTACTCCGTCAGGAGATATCTGATT spacer 

length: 45 repeater length: 24
11192   968259 CTTTCAATTCTTCTTGATTGCTTC GGCTGTGACGCGGAGGAGGGACATCCTAGATGCGTA spacer length: 

36 repeater length: 24
11193   968320 CTTTCAATTCTTCTTGATTGCTTC TTTCCTGGAGGCGCGTGGAGGACCTTCTAAAAGACATTTA spacer 

length: 40 repeater length: 24
11194   968385 CTTTCAATTCTTCTTGATTGCTTC ATGAGTTGATCAACAAATACAATAAGGGCGAGTTGATCCC spacer 

length: 40 repeater length: 24
11195   968450 CTTTCAATTCTTCTTGATTGCTTC TAGTAGTCCCTCGCAGTTCTCAACGTGTACGTAAACATGC spacer 

length: 40 repeater length: 24
11196   968515 CTTTCAATTCTTCTTGATTGCTTC TGGCAGAGAGGTAGGGCGTGAACCTCGAGACGAGAATACTCG spacer 

length: 42 repeater length: 24
11197   968582 CTTTCAATTCTTCTTGATTGCTTC AGAAAATGTATGTCCGCACATACCCAAGGAATACATAGAA spacer 

length: 40 repeater length: 24
11198   968647 CTTTCAATTCTTCTTGATTGCTTC TCACTGGCGTCAAGAAGAGGTACGTGGCTCACGTGGTCTGG spacer 

length: 41 repeater length: 24
11199   968713 CTTTCAATTCTTCTTGATTGCTTC ACCTCCTGGCAGAGGCTGACGCCCTGCTCAAGAAGCAGGAGA spacer 

length: 42 repeater length: 24
11200   968780 CTTTCAATTCTTCTTGATTGCTTC CTCACCTAGGGGTCGTCCTCGTAGTCGTCGTCCTCGTAGTCC spacer 

length: 42 repeater length: 24
11201   968847 CTTTCAATTCTTCTTGATTGCTTC ATTGAAGACTATCTTGTCCTCGTCCACACCCTTGATGCACTCCGA spacer 

length: 45 repeater length: 24
11202   968917 CTTTCAATTCTTCTTGATTGCTTC ACGGGTGTCGAAGAAGGGCGAATGGGGCGCGGGAAAAAA spacer 

length: 39 repeater length: 24
11203   968981 CTTTCAATTCTTCTTGATTGCTTC AATATCGGCGAGAACGCGTTTCGTATCGCGTCGAAGATACCGCCG spacer 

length: 45 repeater length: 24
11204   969051 CTTTCAATTCTTCTTGATTGCTTC TTGAGATGCGTTAGGTTAATTAGCCCGCATTAACTGTATATAA spacer 

length: 43 repeater length: 24
11205   969119 CTTTCAATTCTTCTTGATTGCTTC 

TAATTCCACCTGTTGTACCCGCTCCAGTCCTCCTCCACCCTGAAGTACTTCCGC spacer length: 54 repeater 
length: 24

11206   969198 CTTTCAATTCTTCTTGATTGCTTC ACTAGAAGTGTATCGTGATGTTCTGTGGTGGTACCACGAT spacer 
length: 40 repeater length: 24

11207   969263 CTTTCAATTCTTCTTGATTGCTTC ACCCTATCACCGTGAGAAGTTATGTGTTAGAGGGAAAA spacer 
length: 38 repeater length: 24

11208   969326 CTTTCAATTCTTCTTGATTGCTTC TTCTTTCAGTTTTTCATAGGTGGGAGTCCTAACATAGATT spacer 
length: 40 repeater length: 24

11209   969391 CTTTCAATTCTTCTTGATTGCTTC GATAGAGAAGCCGAGCTGGCTCGACCCGATTCTGCGAGACT spacer 
length: 41 repeater length: 24

11210   969457 CTTTCAATTCTTCTTGATTGCTTC GCCTGGGTGCTGACGCGCCAAGGCATCGAGATAAACGT spacer 
length: 38 repeater length: 24



11211   969520 CTTTCAATTCTTCTTGATTGCTTC ATGCTGTGTGGAAGGCGGCGCACAAGAGGCTCGGCCCGATA spacer 
length: 41 repeater length: 24

11212   969586 CTTTCAATTCTTCTTGATTGCTTC TCGACTCCTCGAGCTCTGCTAATATCTCCTCGTCGAGAACC spacer 
length: 41 repeater length: 24

11213   969652 CTTTCAATTCTTCTTGATTGCTTC ATGGTGAGGCTGTAATCAATGGACGCAGAATTGTATTCCCATA spacer 
length: 43 repeater length: 24

11214   969720 CTTTCAATTCTTCTTGATTGCTTC CTGTACTCGTGAAGCTGGTTCACGACAGTTTTAATTTTCGC spacer 
length: 41 repeater length: 24

11215   969786 CTTTCAATTCTTCTTGATTGCTTC AGCCAAAAAGCTGGAGCTATACATGGGCTTTATGCTAAGCGGTAA spacer 
length: 45 repeater length: 24

11216   969856 CTTTCAATTCTTCTTGATTGCTTC CCGGGATAGACGTGGACAAATACGCCGACTCGATACTGGAGCTGAC 
spacer length: 46 repeater length: 24

11217   969927 CTTTCAATTCTTCTTGATTGCTTC TTAATGTACGCCACTTTTCGGGCGGTACACGTATCTTTGTT spacer 
length: 41 repeater length: 24

11218   969993 CTTTCAATTCTTCTTGATTGCTTC GGCGACGGAAATAGTTAAATCGGAGTGCGAGGTGTTAAAGACTTG spacer 
length: 45 repeater length: 24

11219   970063 CTTTCAATTCTTCTTGATTGCTTC AGCTCACCATGCGGATAACTAACTCCGACTCGGCGGCTAG spacer 
length: 40 repeater length: 24

11220   970128 CTTTCAATTCTTCTTGATTGCTTC TGGTGCCTCGAAGCGTACGAGGCGGGGCTGAAATATGCTGGCGGC spacer 
length: 45 repeater length: 24

11221   970198 CTTTCAATTCTTCTTGATTGCTTC AGAACCTGGCCACGCGAGAGGAGGCGGCAGAGATACTGCGTCACC spacer 
length: 45 repeater length: 24

11222   970268 CTTTCAATTCTTCTTGATTGCTTC AAGTATTTTAACATCACTGATCCAAGCCTCATTCCATCTAA spacer 
length: 41 repeater length: 24

11223   970334 CTTTCAATTCTTCTTGATTGCTTC TCGCGCGCGTGGGCGCCACCACAGCTGTGTACGCCAAG spacer 
length: 38 repeater length: 24

11224   970397 CTTTCAATTCTTCTTGATTGCTTC GTTGCGGATGTCGAGTTCGAAAGCGGCAGGCACGCGGT spacer 
length: 38 repeater length: 24

11225   970460 CTTTCAATTCTTCTTGATTGCTTC GTCAACGAGGTAGGAGTCTTGGAGCTTTGGATATTCAAAATT spacer 
length: 42 repeater length: 24

11226   970527 CTTTCAATTCTTCTTGATTGCTTC TTCCAAGCCGTAGAGCGTGATAAGACCAATGAACACTATA spacer 
length: 40 repeater length: 24

11227   970592 CTTTCAATTCTTCTTGATTGCTTC CCCCGAAGAAACACTTTTTTCATCGCGGGTAATATTCCCT spacer 
length: 40 repeater length: 24

11228   970657 CTTTCAATTCTTCTTGATTGCTTC CCCGTCTTCTTCGACGCCGTGTACACCACGTAAAGCTTA spacer 
length: 39 repeater length: 24

11229   970721 CTTTCAATTCTTCTTGATTGCTTC CCCACGACCTTCAAGGCAACACACCCCCACAAGCTTATTAGC spacer 
length: 42 repeater length: 24

11230   970788 CTTTCAATTCTTCTTGATTGCTTC ATCGGGCCGAGGCGCTTGTGCGCCGCCTTCCACACAGCATTA spacer 
length: 42 repeater length: 24

11231   970855 CTTTCAATTCTTCTTGATTGCTTC ACGTCGAGCAGGCTGTAAACCCGGGCTATTTAGCCGTGAACT spacer 
length: 42 repeater length: 24

11232   970922 CTTTCAATTCTTCTTGATTGCTTC TGAGGAGGTACCAGCCGCCAGACTGGTGGAACATACCTGC spacer 
length: 40 repeater length: 24

11233   970987 CTTTCAATTCTTCTTGATTGCTTC GAATGGAAACCCGAGAGATGGGGTTAGGCGATTTACAGCG
11234   
11235   
11236   crispr 2
11237   975000 GAAGCAATCAAGAAGAATTGAAAG CGGACACCACAGCTGTGGCACCACAGGCTACGGCACAGGCTCC spacer 

length: 43 repeater length: 24
11238   975068 GAAGCAATCAAGAAGAATTGAAAG ACGATCGAGGAGGTCACGATACGAGACCCGGTAACTAAGCAG spacer 

length: 42 repeater length: 24
11239   975135 GAAGCAATCAAGAAGAATTGAAAG GAACTCGATCATTGCGACCTGGCCTCAGTGCTTGCGCTTCTT spacer 

length: 42 repeater length: 24
11240   975202 GAAGCAATCAAGAAGAATTGAAAG GCATAGCCGAGCTCGCCGAGACCAGGCTGAAGGGGGGTGCGGGC spacer 

length: 44 repeater length: 24
11241   975271 GAAGCAATCAAGAAGAATTGAAAG CGAGCATCTGCTTGAAAGCCGTGAACAATCCGAGCTCGGGGTAT spacer 

length: 44 repeater length: 24
11242   975340 GAAGCAATCAAGAAGAATTGAAAG AGCACTTGACTCGCTCTAGAGAAGTCGTAGCCATACTCA spacer 

length: 39 repeater length: 24
11243   975404 GAAGCAATCAAGAAGAATTGAAAG TACAAGGTGATGGAAGAGGCCGCGTACACCACTCCGAGC spacer 

length: 39 repeater length: 24
11244   975468 GAAGCAATCAAGAAGAATTGAAAG TTAGTACTGGTTTACCATCGGTTGTTGTAAAGTACTCTACTT spacer 

length: 42 repeater length: 24
11245   975535 GAAGCAATCAAGAAGAATTGAAAG CATTTTTACCCTTCGCCCCTACGGTAAAGAATAGCCGTGG spacer 

length: 40 repeater length: 24
11246   975600 GAAGCAATCAAGAAGAATTGAAAG TTACTAACTGCTTGAACAGCTTTCCGCGTTCATTGAGTAGTA spacer 

length: 42 repeater length: 24
11247   975667 GAAGCAATCAAGAAGAATTGAAAG CCTTAGAGCTCTTGAAGGGGATGACAATCCTGTCGTCC spacer 

length: 38 repeater length: 24
11248   975730 GAAGCAATCAAGAAGAATTGAAAG GTTTAGCGTCGTGTCGAAGATTTCGTATTCGTCGAAGATT spacer 



length: 40 repeater length: 24
11249   975795 GAAGCAATCAAGAAGAATTGAAAG ACTTGAGAGTAGCCTCGTGAGTTTAGCATAAACATACTC spacer 

length: 39 repeater length: 24
11250   975859 GAAGCAATCAAGAAGAATTGAAAG CGGGGACGGAGAGCAGCTCGTCTTCGACGAAGTGTACGAG spacer 

length: 40 repeater length: 24
11251   975924 GAAGCAATCAAGAAGAATTGAAAG ACTCCATGATACAAAAACGCCCTTTCAAATTTCCCTCCTTTA spacer 

length: 42 repeater length: 24
11252   975991 GAAGCAATCAAGAAGAATTGAAAG GGCGACTACTACGACTACGAGTGGAAAATCTTCAACGAATA spacer 

length: 41 repeater length: 24
11253   976057 GAAGCAATCAAGAAGAATTGAAAG TCAGCTAACCCATCACTCACTATTGGAAACACAACATACACCATCCCAG 

spacer length: 49 repeater length: 24
11254   976131 GAAGCAATCAAGAAGAATTGAAAG ACTACCGCATATTGACCAGCCTGACCCAACCAGAGGTTAAACA spacer 

length: 43 repeater length: 24
11255   976199 GAAGCAATCAAGAAGAATTGAAAG TTTTACCCCAGTCAAACAGGACATCTATAATGTGATACT spacer 

length: 39 repeater length: 24
11256   976263 GAAGCAATCAAGAAGAATTGAAAG TTTATGGTGTGGACCGCGTACACGTACCCGCGTTTCACAG spacer 

length: 40 repeater length: 24
11257   976328 GAAGCAATCAAGAAGAATTGAAAG GTACTTTTTCCCAGTCTTCAAGACCCACGGATCCTTA spacer length: 

37 repeater length: 24
11258   976390 GAAGCAATCAAGAAGAATTGAAAG TTTTTTAAATATAAGTTGCATACCCTTCTCCTAGGTGATGAG spacer 

length: 42 repeater length: 24
11259   976457 GAAGCAATCAAGAAGAATTGAAAG AGACAGATAATCATTCCACCCCAGAACATCACGGTGCACT spacer 

length: 40 repeater length: 24
11260   976522 GAAGCAATCAAGAAGAATTGAAAG TTCCACGGGAGTCGCCTTTTATTCTTATTTATAAATATTT spacer 

length: 40 repeater length: 24
11261   976587 GAAGCAATCAAGAAGAATTGAAAG GAGAGGTAGGGCGTGAACCTCGAGACGAGAATACTCGTCT
11262   
11263   
11264   GCA_000265525.1_ASM26552v1_genomic.fna(findCrispr):
11265   START       REPEAT                           

SPACER                                             
11266   crispr 1
11267   49 TTGCAATAA GACTCTGGGAGAATTGAAACATTAGTATCACGGGCAGGCTTATCGCCCCTGCTACTA spacer 

length: 57 repeater length: 9
11268   116 TTGCAATAA GACTCTGGGAGAATTGAAACTAGAGTATCACTTGCTCCACGCCATTGGCTTTAGCCTCA spacer 

length: 59 repeater length: 9
11269   185 TTGCAATAA GACTCTGGGAGAATTGAAACTAAGCATTTTTTGCGTTCGTGTCGTATGTAGTCTTAA spacer 

length: 57 repeater length: 9
11270   252 TTGCAATAA GACTCTGGGAGAATTGAAACCTGGCAACAGCATAAAGTACTGCCCACCTGTTACCAA spacer 

length: 57 repeater length: 9
11271   319 TTGCAATAA GACTCTGGGAGAATTGAAACGGCTGCCCCCTGGGTACTCTATTACCGCTGCCGTCCTA spacer 

length: 58 repeater length: 9
11272   387 TTGCAATAA GACTCTGGGAGAATTGAAACAGTTTAAGAAGGCCGTTTACGACGGAGAGGGCTTTT spacer 

length: 56 repeater length: 9
11273   453 TTGCAATAA GACTCTGGGAGAATTGAAACGTTGGCGGCATGAGCGTGGGCGAGGGCATCGTGAAC spacer 

length: 56 repeater length: 9
11274   519 TTGCAATAA GACTCTGGGAGAATTGAAACATAATCCTTTTGTTTGTATAGTTCACTACTCTTAATGT spacer 

length: 58 repeater length: 9
11275   587 TTGCAATAA GTGGTTCTGAAACGGTTAACTTTTTTGCCCTATTGAGCAAATAGAGTAACGCCGAACC
11276   
11277   
11278   crispr 2
11279   1722316 TTTCCACACAATTCTGTCCTA TGGAAACTCTACGATGCAGACAACGATCTTGACGTGACAATGCTTTC spacer 

length: 47 repeater length: 21
11280   1722385 TTTCCACACAATTCTGTCCTA TGGAAACTTCGTCAAGGCATGGGATCTCATTCTTACACAATTCGA spacer 

length: 45 repeater length: 21
11281   1722452 TTTCCACACAATTCTGTCCTA CGGAAACTCCTGGACGTCAAGGAAGAGTACGTACTCCCCGGGTTCGT spacer 

length: 47 repeater length: 21
11282   1722521 TTTCCACACAATTCTGTCCTA CGGAAACGGGCAGAATCAGAACGTTTCAGCGCTCGCGAACATGACGA spacer 

length: 47 repeater length: 21
11283   1722590 TTTCCACACAATTCTGTCCTA CGGAAACGCACAGAAGCCCTTGAGGCAATCAGCTCGCTGAGAGTG spacer 

length: 45 repeater length: 21
11284   1722657 TTTCCACACAATTCTGTCCTA CGGAAACAGAAGTGATTAGAGCGGAGGAAGGCCCAAGGTAACC spacer 

length: 43 repeater length: 21
11285   1722722 TTTCCACACAATTCTGTCCTA CGGAAACACATCACAAACCGCTCCTGGCCGACCTGGACGAAGTAA spacer 

length: 45 repeater length: 21
11286   1722789 TTTCCACACAATTCTGTCCTA CGGAAACCAGAGAAATTCGGGGCTTTCAAGATTCCGGACGACAA spacer 

length: 44 repeater length: 21
11287   1722855 TTTCCACACAATTCTGTCCTA CGGAAACTGCAGTTGCACGTGCCGTTGCTAATCCCCGTCCAGTTCACG 

spacer length: 48 repeater length: 21
11288   1722925 TTTCCACACAATTCTGTCCTA CGGAAACAAAACGCTGTTTTCGTCCTCCTCTTCGACTTCGAAATCGA spacer 



length: 47 repeater length: 21
11289   1722994 TTTCCACACAATTCTGTCCTA CGGAAACATGTTCGAGGAGGTTGAGAAGAATGGAGGCTGAAAAGGT spacer 

length: 46 repeater length: 21
11290   1723062 TTTCCACACAATTCTGTCCTA CGGAAACAAGGAGGTGAAGACATGAGCACCCGCCTCTTTGACGT spacer 

length: 44 repeater length: 21
11291   1723128 TTTCCACACAATTCTGTCCTA CGGAAACAGTATGACCCTCTCGACCTCCATCATGCCCACCACCTT spacer 

length: 45 repeater length: 21
11292   1723195 TTTCCACACAATTCTGTCCTA CGGAAACTTATTGTTGCAGCAAGATCAGTATATATGTCAGGAGCA spacer 

length: 45 repeater length: 21
11293   1723262 TTTCCACACAATTCTGTCCTA CGGAAACATGAGCGTGAACGTGGAACTTTACCCCTCCAGCGCGGCCGT 

spacer length: 48 repeater length: 21
11294   1723332 TTTCCACACAATTCTGTCCTA CGGAAACTCATGAGCGACCCTCCTTCTCTACAGGGGGCAGTTCTT spacer 

length: 45 repeater length: 21
11295   1723399 TTTCCACACAATTCTGTCCTA CGGAAACACGACCTCAGGGACGGCCCCACCGAGGTAAACGAGCT spacer 

length: 44 repeater length: 21
11296   1723465 TTTCCACACAATTCTGTCCTA CGGAAACTCCGCGAGGTCCGGGTCCATGCTGAGAAGGTGATTA spacer 

length: 43 repeater length: 21
11297   1723530 TTTCCACACAATTCTGTCCTA CGGAAACTTGACTTCTACTCGAACGTTTACAGGCAGAAGGTCAT spacer 

length: 44 repeater length: 21
11298   1723596 TTTCCACACAATTCTGTCCTA CGGAAACCCTTCACTTCCGGCGGAACTACGTCCCGAATTCTAT spacer 

length: 43 repeater length: 21
11299   1723661 TTTCCACACAATTCTGTCCTA GGTTAACTTTTTTGCCCTATTGAGCAAATAGAGTAACGCCGAA
11300   
11301   
11302   crispr 3
11303   1868115 GTTTCAGAACCACATGATGTTTGGAAAC 

GAGCTAATGAAGCTTCTGAAGGAGTTTAACATCACGAACCCCCGCACCCAGCTCCC spacer length: 56 repeater 
length: 28

11304   1868200 GTTTCAGAACCACATGATGTTTGGAAAC 
TAACCCAGCTTGACGAACTCCTCTGGAGGGAGTGTTTTGTTGTCAATCCACG spacer length: 52 repeater 
length: 28

11305   1868281 GTTTCAGAACCACATGATGTTTGGAAAC GTCCCCCCTTCCAGCGATGCCGTCACAATCTCGGGGTTAAGGTTCA 
spacer length: 46 repeater length: 28

11306   1868356 GTTTCAGAACCACATGATGTTTGGAAAC AGCGCCTTGAGGAGCTTAAGCTCCTCGTCGACTAT spacer 
length: 35 repeater length: 28

11307   1868420 GTTTCAGAACCACATGATGTTTGGAAAC 
TCGTCCATGGAGCCACTGACGTCGACGAATACTATGAGGAGTGGCGCCTTCT spacer length: 52 repeater 
length: 28

11308   1868501 GTTTCAGAACCACATGATGTTTGGAAAC 
GGTACTGTAACCACAGGTTTTTGTCGAACCTGATGTTGAGTTTCAGAACCAC

11309   
11310   
11311   crispr 4
11312   1709598 GTTTCCAAACATTATGTGGTTCTGAAAC 

TCGAAGAAATCAGGAATACAATAGACGATTTCGACGAGCTCCCCGACA spacer length: 48 repeater length: 28
11313   1709675 GTTTCCAAACATTATGTGGTTCTGAAAC ACCATAACTTAAAATGAAGCGTTCGGTAACGCTCAAAC spacer 

length: 38 repeater length: 28
11314   1709742 GTTTCCAAACATTATGTGGTTCTGAAAC CGGGGAGTGCGATAAGCTTCCTCAGTTTTGCTAAGGA spacer 

length: 37 repeater length: 28
11315   1709808 GTTTCCAAACATTATGTGGTTCTGAAAC 

GCGGATGAAGTTTGGAAGGCTATTAAAGAGGGTAAAATTAAGGGGTTCAGTATTGGTG spacer length: 58 
repeater length: 28

11316   1709895 GTTTCCAAACATTATGTGGTTCTGAAAC 
TCGTGAAAGTTGATGGTAATGTAGGATTCTTCAACGGAGAGCGCCTCG spacer length: 48 repeater length: 28

11317   1709972 GTTTCCAAACATTATGTGGTTCTGAAAC 
ATCATTCCAAGCGAAATGTCACCAACCAAGTTAGAGTTGATAACTGCT spacer length: 48 repeater length: 28

11318   1710049 GTTTCCAAACATTATGTGGTTCTGAAAC GGTCGCTCTTGCTCTCGTAGGCGCTGCCAATGTTGCAATAAGACTCTA
11319   
11320   
11321   crispr 5
11322   1745480 CTTTCCACACAACACTGTTCTACGGAAAC 

ACAGTTGGTGGAGTGACTCTCCTCACGAATCCGGACTTCTTTCCACACAATTCTGTCCTACGGAAACTCGGGCAAGTGGCTGAACA
TTGCGCATCTTCCCGACG spacer length: 104 repeater length: 29

11323   1745614 CTTTCCACACAACACTGTTCTACGGAAAC TGCTTTGGATTGCCCATATCTCGCTTTTCTGGATTG spacer 
length: 36 repeater length: 29

11324   1745680 CTTTCCACACAACACTGTTCTACGGAAAC CTCCGAGGTTCGAGAGCGAGGAGATACCGCTGACTTCCA spacer 
length: 39 repeater length: 29

11325   1745749 CTTTCCACACAACACTGTTCTACGGAAAC TCTGTCCTCAGGGTGGCCGTTGAGGTTCTGAAGG spacer 
length: 34 repeater length: 29

11326   1745813 CTTTCCACACAACACTGTTCTACGGAAAC GGTGAATTACAATGAAGTGTCCTGTCTGCGGTGGGGAG spacer 
length: 38 repeater length: 29



11327   1745881 CTTTCCACACAACACTGTTCTACGGAAAC CTCCTTCTTAGCCGCGTTCAACTGGTTCTGGATTTCC spacer 
length: 37 repeater length: 29

11328   1745948 CTTTCCACACAACACTGTTCTACGGAAAC TGAAAACGTCGTCGATTGAAGACTGGTCGCAGAGA spacer 
length: 35 repeater length: 29

11329   1746013 CTTTCCACACAACACTGTTCTACGGAAAC TTGATGTCGCAGGGCTTCTTGGTGGTGACAATGCA spacer 
length: 35 repeater length: 29

11330   1746078 CTTTCCACACAACACTGTTCTACGGAAAC TGGTAAGTGTTCGACTTGCTTTAAGAGATGGGTTGCTT spacer 
length: 38 repeater length: 29

11331   1746146 CTTTCCACACAACACTGTTCTACGGAAAC CATAGACCGCTCCCGCTACCGAACTCCCTAATAATA spacer 
length: 36 repeater length: 29

11332   1746212 CTTTCCACACAACACTGTTCTACGGAAAC GTTCCAAAGTTCATGATCTGGGATGGAGACTATATT spacer 
length: 36 repeater length: 29

11333   1746278 CTTTCCACACAACACTGTTCTACGGAAAC GGGAGTTTTTGGCTACGTATTGGGTTCCTCTTT spacer 
length: 33 repeater length: 29

11334   1746341 CTTTCCACACAACACTGTTCTACGGAAAC TTTTGTTTGTATAGTTCACTACTCTTAATGTGT
11335   
11336   
11337   crispr 6
11338   1877573 TGTTTCAGAACCACATAATGTTTGGAAAC 

GACACCCTCAATCTCAAACTCAACGAGGGTGTAGTCCTTTCCTTCTTCTT spacer length: 50 repeater 
length: 29

11339   1877653 TGTTTCAGAACCACATAATGTTTGGAAAC 
CCACGCTGACGATATAGGACACAACCTTACCGAGTGGGCTATCCGAC spacer length: 47 repeater length: 29

11340   1877730 TGTTTCAGAACCACATAATGTTTGGAAAC CGGGTCGCTCTTGCTCTCGTAGGCGCTGCCAATGTTGCAATAAGACT
11341   
11342   
11343   crispr 7
11344   100516 TTTCAATTCTCCCAGAGTCTTATTGCAAC GTGATGACGCCCCACCACATCTTTTTAGTTTATGTTA spacer 

length: 37 repeater length: 29
11345   100583 TTTCAATTCTCCCAGAGTCTTATTGCAAC GGGCTTCATGAACGGCTCATTCTCCTTTCAATTCTT spacer 

length: 36 repeater length: 29
11346   100649 TTTCAATTCTCCCAGAGTCTTATTGCAAC CAGCTTTGAAATGCTCGCGAGGAAGTTCGACATCCCCA spacer 

length: 38 repeater length: 29
11347   100717 TTTCAATTCTCCCAGAGTCTTATTGCAAC CTGGGTTGGCGTCAAGATAATACAATGCCCCCTCCC spacer 

length: 36 repeater length: 29
11348   100783 TTTCAATTCTCCCAGAGTCTTATTGCAAC TGTGCTGTGGGCCTTTGCAAAGACTCTCTCCTATGTCA spacer 

length: 38 repeater length: 29
11349   100851 TTTCAATTCTCCCAGAGTCTTATTGCAAC CTGCCTACCGTAACGGCCTTGGTAAACTGCGTTTCCC spacer 

length: 37 repeater length: 29
11350   100918 TTTCAATTCTCCCAGAGTCTTATTGCAAC GAAGCGGTTGATTTGGCTCAACCGCTCATCAACGT spacer 

length: 35 repeater length: 29
11351   100983 TTTCAATTCTCCCAGAGTCTTATTGCAAC GCGAAAATTTTTGATTTTTTGGCACAGAAAGTTAGCA spacer 

length: 37 repeater length: 29
11352   101050 TTTCAATTCTCCCAGAGTCTTATTGCAAC ACACCACGGTCGCCCACCTTCCGCTCAATCCTGA spacer 

length: 34 repeater length: 29
11353   101114 TTTCAATTCTCCCAGAGTCTTATTGCAAC TCAAAAACAAAACCACCGTTCCCGCCGTTCCCCTTAT spacer 

length: 37 repeater length: 29
11354   101181 TTTCAATTCTCCCAGAGTCTTATTGCAAC CCATCATAACCGCCATACTACTCCCCAACATAACC spacer 

length: 35 repeater length: 29
11355   101246 TTTCAATTCTCCCAGAGTCTTATTGCAAC TAGCGGCTGACCCACAAGTTAAAGCCGCTAATCTGGT spacer 

length: 37 repeater length: 29
11356   101313 TTTCAATTCTCCCAGAGTCTTATTGCAAC CTCTCTTCTTATAAAAGGTTTACTTCCAGTGGAACCAC spacer 

length: 38 repeater length: 29
11357   101381 TTTCAATTCTCCCAGAGTCTTATTGCAAC TCCATGGCCCCGGCCAATGCGATGAACGCGTCGGCCA spacer 

length: 37 repeater length: 29
11358   101448 TTTCAATTCTCCCAGAGTCTTATTGCAAC AGAGATAAAGGGGAAAGCCGCTACAAACCTGGAAAA spacer 

length: 36 repeater length: 29
11359   101514 TTTCAATTCTCCCAGAGTCTTATTGCAAC ACCGCCGACTACAAGTTCTACATCGTGCCGAATCC spacer 

length: 35 repeater length: 29
11360   101579 TTTCAATTCTCCCAGAGTCTTATTGCAAC AAAATCCTTGAGCGCGTGTTCAAGGAGGCAGTGAAGAC spacer 

length: 38 repeater length: 29
11361   101647 TTTCAATTCTCCCAGAGTCTTATTGCAAC CCGCTATGGCGAGTATCCCTACACTTGCCTGCAACTC spacer 

length: 37 repeater length: 29
11362   101714 TTTCAATTCTCCCAGAGTCTTATTGCAAC GGGCGCTCAAGACTGCTTTATGATAAAACCCCGATACT spacer 

length: 38 repeater length: 29
11363   101782 TTTCAATTCTCCCAGAGTCTTATTGCAAC GCGCAGTAAAAACAGTGCCCGACTGCCTGGAATAATGC spacer 

length: 38 repeater length: 29
11364   101850 TTTCAATTCTCCCAGAGTCTTATTGCAAC CTCTGGCCTTGGCCTTATCTTTAACCTTCAGCTTCA spacer 

length: 36 repeater length: 29
11365   101916 TTTCAATTCTCCCAGAGTCTTATTGCAAC TTCCGTTCTGCTTGAAGTATTCAACGATAACTTCA spacer 

length: 35 repeater length: 29



11366   101981 TTTCAATTCTCCCAGAGTCTTATTGCAAC AGGACGTTGAGCGGGTGAGGGAACTGAGGGAGACTTT spacer 
length: 37 repeater length: 29

11367   102048 TTTCAATTCTCCCAGAGTCTTATTGCAAC AGCCTCTTATGCACTGAACCAGAATTCTCCAGAATTC spacer 
length: 37 repeater length: 29

11368   102115 TTTCAATTCTCCCAGAGTCTTATTGCAAC AAAATCCTTGAGCGCGTGTTCAAGGAGGCAGTGAAGAC spacer 
length: 38 repeater length: 29

11369   102183 TTTCAATTCTCCCAGAGTCTTATTGCAAC GCTTAAGTAGGCGTTGCCTTCTTTTGTTACATAATA spacer 
length: 36 repeater length: 29

11370   102249 TTTCAATTCTCCCAGAGTCTTATTGCAAC ACCTTATCTCTCTCACTCATTCTCGCTCACCTCTCG spacer 
length: 36 repeater length: 29

11371   102315 TTTCAATTCTCCCAGAGTCTTATTGCAAC CATCTTGCCGTCTTTCTGCTAAGTTGGTGGCAAATTC spacer 
length: 37 repeater length: 29

11372   102382 TTTCAATTCTCCCAGAGTCTTATTGCAAC CGAGACAGACGTTCCAAATAAAATGGAACAGAA spacer 
length: 33 repeater length: 29

11373   102445 TTTCAATTCTCCCAGAGTCTTATTGCAAC TTCTGGAGGTTTGGACTAAGGAGGCTGACGGCCACCCC spacer 
length: 38 repeater length: 29

11374   102513 TTTCAATTCTCCCAGAGTCTTATTGCAAC GACCATCGCCGCAAGCCTGCCCTTGTGTGCTTCGTC spacer 
length: 36 repeater length: 29

11375   102579 TTTCAATTCTCCCAGAGTCTTATTGCAAC ACTAAAACCGCCTCGCTCGATTGGGTTTGTGGTGAAAGTG spacer 
length: 40 repeater length: 29

11376   102649 TTTCAATTCTCCCAGAGTCTTATTGCAAC GGCCTGGAGGAGTTTGCAGGCGCCGTAAGTTCCGTAG spacer 
length: 37 repeater length: 29

11377   102716 TTTCAATTCTCCCAGAGTCTTATTGCAAC CTATGACGTCGAGCTTTTTGATTTTTGTCGGGTCGAG spacer 
length: 37 repeater length: 29

11378   102783 TTTCAATTCTCCCAGAGTCTTATTGCAAC TCGGAGAGTGGGAGGGCTTTCTCGCGGTAACGGATAG spacer 
length: 37 repeater length: 29

11379   102850 TTTCAATTCTCCCAGAGTCTTATTGCAAC GCTGAGCATGTGGGTAAGCTGGTTGAGGTGAAGGGTCG spacer 
length: 38 repeater length: 29

11380   102918 TTTCAATTCTCCCAGAGTCTTATTGCAAC ATTCAGCCTCATTCTCTGCTATTTCTGCTATTTCCTC spacer 
length: 37 repeater length: 29

11381   102985 TTTCAATTCTCCCAGAGTCTTATTGCAAC TTCTTCTCATTGTCGAGGTAGATGATGACTCCGTAG spacer 
length: 36 repeater length: 29

11382   103051 TTTCAATTCTCCCAGAGTCTTATTGCAAC TCCTTTTGTTTGTATAGTTCACTACTCTTAATGTGT
11383   
11384   
11385   crispr 8
11386   1877974 GAGTTTCAGAACCACATAATGTTTGGAAAC TCATGATTGGAGCCAGATTACCAACCCGCCCTC spacer 

length: 33 repeater length: 30
11387   1878038 GAGTTTCAGAACCACATAATGTTTGGAAAC 

ACCCTACCGCGGCGGTAATAGATTACCTCCCCCTGAATGGGTTTCAGAACCACATAATGTTTGGAAACGCTATGGCCAATATGAAC
GGTACAACGTACGCCAGGAACATGT spacer length: 111 repeater length: 30

11388   1878180 GAGTTTCAGAACCACATAATGTTTGGAAAC 
GGGAATTCCGCCCGTTCGCCCAGTAAAAGCCTATGCAGTCTCGAATATTTAAGCCTTTCTGAAGACCACTGGAAAAGAGCCCGCCA
AAAGTCGTGGATCCAAGAAGCCAAA

11389   
11390   
11391   crispr 9
11392   347447 GTTGCAATAAGACTCTAGGAGAATTGAAAC GTTACCAACGCCGCCGGCGAGGTCGTCGCCGTG spacer 

length: 33 repeater length: 30
11393   347511 GTTGCAATAAGACTCTAGGAGAATTGAAAC AGGAGGAGGCCTGGCGGAGGGTCGAGAGAATCCACATG spacer 

length: 38 repeater length: 30
11394   347580 GTTGCAATAAGACTCTAGGAGAATTGAAAC ACACACGAAGTTATTGCAATTTTGGCGTTATTGGTGGG spacer 

length: 38 repeater length: 30
11395   347649 GTTGCAATAAGACTCTAGGAGAATTGAAAC TTGGCTGAGCGTCGGTAACTTGTTGCGCTTGCAATAG spacer 

length: 37 repeater length: 30
11396   347717 GTTGCAATAAGACTCTAGGAGAATTGAAAC ATACTTGCCACCGCTGTAATACAGAACCTCGCCCGT spacer 

length: 36 repeater length: 30
11397   347784 GTTGCAATAAGACTCTAGGAGAATTGAAAC CACGAGGCGACAACTACTCGAATATAAAAGACAAC spacer 

length: 35 repeater length: 30
11398   347850 GTTGCAATAAGACTCTAGGAGAATTGAAAC GGGGTCGAGTGATGAGCACGACGGCCAGAATGCTT spacer 

length: 35 repeater length: 30
11399   347916 GTTGCAATAAGACTCTAGGAGAATTGAAAC GTATAAGTAGCCGTCTCAATCCCTCGACTGCCCACCT spacer 

length: 37 repeater length: 30
11400   347984 GTTGCAATAAGACTCTAGGAGAATTGAAAC GTAGTAGCGTTATAGTCTATGCTGAGGCTGCTAACA spacer 

length: 36 repeater length: 30
11401   348051 GTTGCAATAAGACTCTAGGAGAATTGAAAC CTCTTCTTTATCGTGCCTATAATCGCTGGTAGCGTG spacer 

length: 36 repeater length: 30
11402   348118 GTTGCAATAAGACTCTAGGAGAATTGAAAC CTGTGCTTCTTGTAGATGGCCTCAAGGACTTCGTTGA spacer 

length: 37 repeater length: 30
11403   348186 GTTGCAATAAGACTCTAGGAGAATTGAAAC TCATTTCTGAGGGCGACATAAAGGCCTATAACTACA spacer 

length: 36 repeater length: 30



11404   348253 GTTGCAATAAGACTCTAGGAGAATTGAAAC GGCCGTCCCGGTGAGCGTTGCCGCTGAGACGGATAA spacer 
length: 36 repeater length: 30

11405   348320 GTTGCAATAAGACTCTAGGAGAATTGAAAC GCACTTCCGCGTCAATCCACCTCGGGTCGCCTGTCGT spacer 
length: 37 repeater length: 30

11406   348388 GTTGCAATAAGACTCTAGGAGAATTGAAAC AAGCTTAAACGGGGGTATCTCGTAAAAATCGCCGCC spacer 
length: 36 repeater length: 30

11407   348455 GTTGCAATAAGACTCTAGGAGAATTGAAAC ATCGACGAAAATTTAATAATCGGGCTGGTGGGTGGTTG spacer 
length: 38 repeater length: 30

11408   348524 GTTGCAATAAGACTCTAGGAGAATTGAAAC AGTAACCTTATCAGGTCCTTAGCCCTTCCCTCCGC spacer 
length: 35 repeater length: 30

11409   348590 GTTGCAATAAGACTCTAGGAGAATTGAAAC CAAGCTTTACATATGCCTCATTCCCCCGCCAGTATAA spacer 
length: 37 repeater length: 30

11410   348658 GTTGCAATAAGACTCTAGGAGAATTGAAAC TGTTGTACGTGAACATACCCTCTTCCATGGCATCAA spacer 
length: 36 repeater length: 30

11411   348725 GTTGCAATAAGACTCTAGGAGAATTGAAAC GTGAGCATTTTCATATTTTTGCCCTTTGTTATACAA spacer 
length: 36 repeater length: 30

11412   348792 GTTGCAATAAGACTCTAGGAGAATTGAAAC GCACGCTCAGCGGCGGCTACATTGCAATCGACAGC spacer 
length: 35 repeater length: 30

11413   348858 GTTGCAATAAGACTCTAGGAGAATTGAAAC ATGCCAACGTCAGCATGGAGGACGTTCTCAAGGCG spacer 
length: 35 repeater length: 30

11414   348924 GTTGCAATAAGACTCTAGGAGAATTGAAAC AGGAAGAGTTACATCATACTGGTGGACCCGGAGGT spacer 
length: 35 repeater length: 30

11415   348990 GTTGCAATAAGACTCTAGGAGAATTGAAAC GCGATCGGGTTTTCAGTCTTAATCCACACCACTAGGG spacer 
length: 37 repeater length: 30

11416   349058 GTTGCAATAAGACTCTAGGAGAATTGAAAC CTGAGTAATTTTAGGCTCGTTGAGGACCTCGGCGTCG spacer 
length: 37 repeater length: 30

11417   349126 GTTGCAATAAGACTCTAGGAGAATTGAAAC TCGTCGAGCGTTACGGGGTCCCGCTTCATGCTCGCG spacer 
length: 36 repeater length: 30

11418   349193 GTTGCAATAAGACTCTAGGAGAATTGAAAC AGACTGCATCAAGGAAGGCTGCGACAGTGACGTTTT spacer 
length: 36 repeater length: 30

11419   349260 GTTGCAATAAGACTCTAGGAGAATTGAAAC GTCATTGCGAGCATTGCGATGCTACCGATGACGAGG spacer 
length: 36 repeater length: 30

11420   349327 GTTGCAATAAGACTCTAGGAGAATTGAAAC GGTAGATAATCCAGAAAGCCCTGGCCGTCTCTGCAA spacer 
length: 36 repeater length: 30

11421   349394 GTTGCAATAAGACTCTAGGAGAATTGAAAC TTGCCTCGGTCGTCTGCTGTACGGTGATGTTATGTTG spacer 
length: 37 repeater length: 30

11422   349462 GTTGCAATAAGACTCTAGGAGAATTGAAAC AACAGAACCATCTCAGAGTTTGTCATGCCTATCACC spacer 
length: 36 repeater length: 30

11423   349529 GTTGCAATAAGACTCTAGGAGAATTGAAAC AGGGCAACGCTTATAATCAGTTTCAGCGCGTAGTTCG spacer 
length: 37 repeater length: 30

11424   349597 GTTGCAATAAGACTCTAGGAGAATTGAAAC CTTGCTTATAAGGGGCAGAATTCTACCCCTTTTCG spacer 
length: 35 repeater length: 30

11425   349663 GTTGCAATAAGACTCTAGGAGAATTGAAAC AGAGCGGTGCTTATCTTCTCTGGAAGCCTTGACTCTT spacer 
length: 37 repeater length: 30

11426   349731 GTTGCAATAAGACTCTAGGAGAATTGAAAC GTACCTGAGGCCGAACCGCCTCCAGCCCCCAAACCTTGA spacer 
length: 39 repeater length: 30

11427   349801 GTTGCAATAAGACTCTAGGAGAATTGAAAC GAAGTATCTCATCGAGAACAAAGACGCGTTGCGTGT spacer 
length: 36 repeater length: 30

11428   349868 GTTGCAATAAGACTCTAGGAGAATTGAAAC ATTCCCCGGGTTCTCGATTTTAAGTTCTTCCTTCAC
11429   
11430   
11431   crispr 10
11432   1740098 AGCTTTCCACACAATTCTGTCCTACGGAAAC TCAGCCTCAGGATCAGCAGATTGACAAAGAAACA spacer 

length: 34 repeater length: 31
11433   1740164 AGCTTTCCACACAATTCTGTCCTACGGAAAC 

AAGAGATGAAGCGCCTCATTCCATCATCACCTCACGCCCTGCTTTCCACACAATTCTGTCCTACGGAAACGAATGAGTCTGGAGGA
CTTTCTTATGCCTACTGAAG spacer length: 106 repeater length: 31

11434   1740302 AGCTTTCCACACAATTCTGTCCTACGGAAAC 
GGAACGTCGGCCCGTCCCTGGTCACACTTTCCACACAATTCTGTCCTACGGAAACGCTCCGGGAATTCCCCGGGTTCTCGATTTTA
AGTTCTTTCTTCACCGCTAT

11435   
11436   
11437   GCA_000270325.1_ASM27032v1_genomic.fna(findCrispr):
11438   START       REPEAT                           

SPACER                                             
11439   crispr 1
11440   897008 TCCCGCGAGAGGGA ATTGAAAGATCTGAATCCCATCCCACTATGATACACATTTGACTCTGCACCCTCTG 

spacer length: 56 repeater length: 14
11441   897079 TCCCGCGAGAGGGA ATTGAAAGATGTTTAGCGGGTCTATTCCGTCGCCTGACACTGTATATCTCTG spacer 

length: 52 repeater length: 14
11442   897146 TCCCGCGAGAGGGA ATTGAAAGGAGCTCGAGAAGAAACGCATAGCCGAGGAAATAGCCAGGCTCCTG spacer 



length: 53 repeater length: 14
11443   897214 TCCCGCGAGAGGGA ATTGAAAGACTTCGGTATTGTAGTCACCAAGTCTCCAAAGAAGATTATCTGCTG spacer 

length: 54 repeater length: 14
11444   897283 TCCCGCGAGAGGGA ATTGAAAGCTTGGGGGGTGGAAGACATGAGTTTCACAGGACTACGTCAACCTCTG spacer 

length: 55 repeater length: 14
11445   897353 TCCCGCGAGAGGGA ATTGAAAGCTATGCTGGTGGAAAAACCTCCGAAAGCGCCCTAACAGCTG spacer 

length: 49 repeater length: 14
11446   897417 TCCCGCGAGAGGGA ATTGAAAGACTCCGAGGATGTTGATGATTGGTGTCAGGACATCGAATATCACTG spacer 

length: 54 repeater length: 14
11447   897486 TCCCGCGAGAGGGA ATTGAAAGCCATGGAAAAAAAGGAGGGGGAGTTTGTCGAATGTAGCAGGTTCTG spacer 

length: 54 repeater length: 14
11448   897555 TCCCGCGAGAGGGA ATTGAAAGTAAGACATCAACGATAGGCATCAGGATTTCTACGACAGTCCTG spacer 

length: 51 repeater length: 14
11449   897621 TCCCGCGAGAGGGA ATTGAAAGGCTGAAACTCGCTGACCATTTTCGTCACCCCTCCCGCCGGGAGGCTTCTG 

spacer length: 58 repeater length: 14
11450   897694 TCCCGCGAGAGGGA ATTGAAAGTATAAAGTGAAGTTTGAGGGCATGTTTAGTAAGATAGTTTCTG spacer 

length: 51 repeater length: 14
11451   897760 TCCCGCGAGAGGGA ATTGAAAGACATTAAGCAGACGGGAGAGGAGGAACTCAAAGACCTCGTCCTG spacer 

length: 52 repeater length: 14
11452   897827 TCCCGCGAGAGGGA ATTGAAAGCCGATAGCCAGCCGGAAACCTATGAACTCCTGTCTGAGACCCTG spacer 

length: 52 repeater length: 14
11453   897894 TCCCGCGAGAGGGA GGATCAGTAGTGCGGATTTTAGTGCTCTTCAGAAGGAAAAGTTCCTGGATCT
11454   
11455   
11456   crispr 2
11457   104395 CTTTCAATTCCCTCTCGCGGGATCA GTGAGAGCGAACCTCATAGGTGTGGGAATGGATTTGAAAAGTG spacer 

length: 43 repeater length: 25
11458   104464 CTTTCAATTCCCTCTCGCGGGATCA GACTGCATCGACTGCCAAAAAGTTCTGAAGCCGACGAGGACA spacer 

length: 42 repeater length: 25
11459   104532 CTTTCAATTCCCTCTCGCGGGATCA GTTAAATACCTTTATCCAGAGGCTCAGGGTATGGCGAAATTA spacer 

length: 42 repeater length: 25
11460   104600 CTTTCAATTCCCTCTCGCGGGATCA GCCGCGATGACTTTTCCGTCTGCGTTTAATGCCTCGACGAA spacer 

length: 41 repeater length: 25
11461   104667 CTTTCAATTCCCTCTCGCGGGATCA GACCCACCAAACCTTTATCATAAAATTCTATCAAACTTATATACTT 

spacer length: 46 repeater length: 25
11462   104739 CTTTCAATTCCCTCTCGCGGGATCA GAAATACGCTTGCTTTTGTGTTAGACAATTCCCTGCCAAGCA spacer 

length: 42 repeater length: 25
11463   104807 CTTTCAATTCCCTCTCGCGGGATCA GATGTTGTGGAAGGCAAATGGCTGAAAGGTGTTCCGGAGCCGA spacer 

length: 43 repeater length: 25
11464   104876 CTTTCAATTCCCTCTCGCGGGATCA GAGTCTCTCAGATTATTAATCGACAAGCATAAGCCCCACCTTGA spacer 

length: 44 repeater length: 25
11465   104946 CTTTCAATTCCCTCTCGCGGGATCA GTGAGTTTCCAACACAATCAACGTAAACACTTTTTCTAAAA spacer 

length: 41 repeater length: 25
11466   105013 CTTTCAATTCCCTCTCGCGGGATCA GAAAAGTTAAGGGGTATGTTTTGGTGGTGGGGTGTGAATGTCCAAAGTG 

spacer length: 49 repeater length: 25
11467   105088 CTTTCAATTCCCTCTCGCGGGATCA GTCGGGGAGTGGAGTAGGTAGTGGGAGTATGGGGTTGTGG spacer 

length: 40 repeater length: 25
11468   105154 CTTTCAATTCCCTCTCGCGGGATCA GAGAGATGGTTTAGTCTTGGATTTGGATGACGTGGGCTGTG spacer 

length: 41 repeater length: 25
11469   105221 CTTTCAATTCCCTCTCGCGGGATCA GATAACACGAGCTGCAGCCCCCACCAGGATGCATGCCTACTGGG spacer 

length: 44 repeater length: 25
11470   105291 CTTTCAATTCCCTCTCGCGGGATCA GCTGGGCAGGTAATACCCTCTTTATCTGGCCTGAGAAAGTTTAATA 

spacer length: 46 repeater length: 25
11471   105363 CTTTCAATTCCCTCTCGCGGGATCA GACACTTGACTGACGCTGGGTAATTCCCAGTGGGCCCCCCAA spacer 

length: 42 repeater length: 25
11472   105431 CTTTCAATTCCCTCTCGCGGGATCA GATAGAATAACATTTGAAATGGCGAGACGAGGTGTTCTCTTTA spacer 

length: 43 repeater length: 25
11473   105500 CTTTCAATTCCCTCTCGCGGGATCA GGACGGCAAGGCAATCGTAGTCTTTTGTGAACTGAAGACACAA spacer 

length: 43 repeater length: 25
11474   105569 CTTTCAATTCCCTCTCGCGGGATCA GACTTTCCCACTCAGAGCCTTTGCCCTTAGCCCCTGCCTCATAGTACA 

spacer length: 48 repeater length: 25
11475   105643 CTTTCAATTCCCTCTCGCGGGATCA GTCGGATACCTTTTCCGCCAGCCAGACCAAGCCGTTGTGTAT spacer 

length: 42 repeater length: 25
11476   105711 CTTTCAATTCCCTCTCGCGGGATCA GAAATCGTACAAGAGCGCTGTCACAGCTGCAGACATAGACAA spacer 

length: 42 repeater length: 25
11477   105779 CTTTCAATTCCCTCTCGCGGGATCA GAAATGGATAAGCTCCTCGGCGGGAATTGTTTCGCTGATGAT spacer 

length: 42 repeater length: 25
11478   105847 CTTTCAATTCCCTCTCGCGGGATCA GACCGCCTGCTAAGCCTCCGGTGAAAAAGCCGGAGAAAACTCA spacer 

length: 43 repeater length: 25
11479   105916 CTTTCAATTCCCTCTCGCGGGATCA GAGAAGTATCTGAAATACAGAGGCGAGAAGATTGGGTAT spacer 

length: 39 repeater length: 25



11480   105981 CTTTCAATTCCCTCTCGCGGGATCA GAACTAAATCTTCATGATCTTTATCAGACATAGCATTAGTAT spacer 
length: 42 repeater length: 25

11481   106049 CTTTCAATTCCCTCTCGCGGGATCA TTTCAAAAGCTGAAGATCGATTTCGACAACTTTTTTACTTTC
11482   
11483   
11484   crispr 3
11485   723600 CTTTCCATCCTCTTTTCATTGACAG TGTCGTTGACGAATTTGGTAAACGCGTTTGGCAATGATTCTAAGAA 

spacer length: 46 repeater length: 25
11486   723672 CTTTCCATCCTCTTTTCATTGACAG TTTCTCGGCCCCCCTGGGGTCGGGAAATCGCAAATTGT spacer 

length: 38 repeater length: 25
11487   723736 CTTTCCATCCTCTTTTCATTGACAG ATACAGTGCGACGTCTGCGGCTCAGAGCATCCAGCCAAAATG spacer 

length: 42 repeater length: 25
11488   723804 CTTTCCATCCTCTTTTCATTGACAG TATCCTCATAGACCCGCCATGGCATCTCAAATATGACCA spacer 

length: 39 repeater length: 25
11489   723869 CTTTCCATCCTCTTTTCATTGACAG TTTATAGTGTTTTCTCGGAACATCGGACATATGTAG spacer length: 

36 repeater length: 25
11490   723931 CTTTCCATCCTCTTTTCATTGACAG GCAGGGTTATCCCCGTTATCTGCTCGGCGCCGTCGAAGTC spacer 

length: 40 repeater length: 25
11491   723997 CTTTCCATCCTCTTTTCATTGACAG TTCTGAAGAGGTGCCAGAACATCATGAGATATAAAGCTTT spacer 

length: 40 repeater length: 25
11492   724063 CTTTCCATCCTCTTTTCATTGACAG AGACCCACCAAACCTTTATCATAAAATTCTATCAAACTTA
11493   
11494   
11495   crispr 4
11496   966241 CTGATCCCGCAAGAGGGAATTGAAAG CATCATTGAACTCGGTCGGCTTAATGAATTGACCTAACGC spacer 

length: 40 repeater length: 26
11497   966308 CTGATCCCGCAAGAGGGAATTGAAAG TCAACACCTATATCACCAGTTGCTTCCGCATAAATGTCTG spacer 

length: 40 repeater length: 26
11498   966375 CTGATCCCGCAAGAGGGAATTGAAAG CTTCCACAGTAACATACAGACGGCTGCCGACGAACAAGGAGCTCA 

spacer length: 45 repeater length: 26
11499   966447 CTGATCCCGCAAGAGGGAATTGAAAG CTTCCACAGTAATTGTGGTGGATGTCGCAGCCGCCGGAGAACTC 

spacer length: 44 repeater length: 26
11500   966518 CTGATCCCGCAAGAGGGAATTGAAAG CAATGAAAACCCAGGATTGCCAGAGCCATGTCTCTGGATATA spacer 

length: 42 repeater length: 26
11501   966587 CTGATCCCGCAAGAGGGAATTGAAAG CTGTGAGCGGTGTGGGACTTTGCTTATTGAGCATT spacer length: 

35 repeater length: 26
11502   966649 CTGATCCCGCAAGAGGGAATTGAAAG GTGTTCTCAGCTATGCTGCCCAGATTAGACCTGACAGTAT spacer 

length: 40 repeater length: 26
11503   966716 CTGATCCCGCAAGAGGGAATTGAAAG GATGCCTCTAAGTGGCGACAGCGGCAGCAGCTCTGGC spacer 

length: 37 repeater length: 26
11504   966780 CTGATCCCGCAAGAGGGAATTGAAAG ATACTATGCATGGCTAAAGTGGTCAGCATCAGTATCCCAGA spacer 

length: 41 repeater length: 26
11505   966848 CTGATCCCGCAAGAGGGAATTGAAAG CTTTTGGCTGTCTCAGGGGTTAAGCCATGTTTTCGTGCAACCC spacer 

length: 43 repeater length: 26
11506   966918 CTGATCCCGCAAGAGGGAATTGAAAG TGCTATGTGGTTACAGTAAACGCAACGATTTATCTTCACA spacer 

length: 40 repeater length: 26
11507   966985 CTGATCCCGCAAGAGGGAATTGAAAG TTATCTGCCGAGTGAGCTTGAGGCTGCAGTTAAGCGTCT spacer 

length: 39 repeater length: 26
11508   967051 CTGATCCCGCAAGAGGGAATTGAAAG TCATCGCTTCGCCAAGGCTTCGCAGGAAACCAGCGGTCTT spacer 

length: 40 repeater length: 26
11509   967118 CTGATCCCGCAAGAGGGAATTGAAAG TGTTACTAGTGTGTGCTTTCATTCTGCTCTATCTGCT spacer 

length: 37 repeater length: 26
11510   967182 CTGATCCCGCAAGAGGGAATTGAAAG CATCGGCTGCAGCGCCGGTCATGTTCGCGTAGTTTTGCTCCA spacer 

length: 42 repeater length: 26
11511   967251 CTGATCCCGCAAGAGGGAATTGAAAG GTATCCTTCCCCGGGCACGCTCATGGACAGCCTCAGGTAACCCC 

spacer length: 44 repeater length: 26
11512   967322 CTGATCCCGCAAGAGGGAATTGAAAG TGGTGCCTGACACGCCTGAGCTCTCAGCATATAA spacer length: 

34 repeater length: 26
11513   967383 CTGATCCCGCAAGAGGGAATTGAAAG TAAAGACATAGGCAGGTATGGTTTTCTCTCCAGCTGCC spacer 

length: 38 repeater length: 26
11514   967448 CTGATCCCGCAAGAGGGAATTGAAAG TTATGCTACTTCAGAGCACAAGCTTATCATAGAATTAGAG spacer 

length: 40 repeater length: 26
11515   967515 CTGATCCCGCAAGAGGGAATTGAAAG AGCCCTCAAAGACCTACACCGCCTACGGCCTAGACGCCTCCCC spacer 

length: 43 repeater length: 26
11516   967585 CTGATCCCGCAAGAGGGAATTGAAAG AATCGTCTCATAACATTCATGGGCGAGGCTGACCACGATGGCGTCA 

spacer length: 46 repeater length: 26
11517   967658 CTGATCCCGCAAGAGGGAATTGAAAG TCGGCGACTTCGTCAGAGATGTTGCGGAAGTTAATATTAGC spacer 

length: 41 repeater length: 26
11518   967726 CTGATCCCGCAAGAGGGAATTGAAAG TCTACCACTCTTCATCGTTGCTATATTTTTGTGAATTACTT spacer 

length: 41 repeater length: 26
11519   967794 CTGATCCCGCAAGAGGGAATTGAAAG AACTCATGCCGCTTATAATATATCTACGCTTAACAACCCCG spacer 



length: 41 repeater length: 26
11520   967862 CTGATCCCGCAAGAGGGAATTGAAAG CCTCAGAAACAGTAGATAATTTTTACCTACAATTCCATAT spacer 

length: 40 repeater length: 26
11521   967929 CTGATCCCGCAAGAGGGAATTGAAAG CCATGTAGTGCTGAAAACTTGCAATTCCAAATTGCATCTTGA spacer 

length: 42 repeater length: 26
11522   967998 CTGATCCCGCAAGAGGGAATTGAAAG CTAGGTCTCCAGGAGCGGATGGACTTTATCATGGCTAAA spacer 

length: 39 repeater length: 26
11523   968064 CTGATCCCGCAAGAGGGAATTGAAAG CCGCGGATGTTCTTTTGAACATCAACTGCTGCGATGGCTACT spacer 

length: 42 repeater length: 26
11524   968133 CTGATCCCGCAAGAGGGAATTGAAAG CGAGTTGCACATCATTGACCTCGGCATCATTTCTGAAAATC spacer 

length: 41 repeater length: 26
11525   968201 CTGATCCCGCAAGAGGGAATTGAAAG CACCTATACGCCGCAGACCAGCCACTTCTACCCTGGCCGCGGC spacer 

length: 43 repeater length: 26
11526   968271 CTGATCCCGCAAGAGGGAATTGAAAG TCCTGATTGGTTGGGGGCCTCTGCCTCGGACTCGGTCTCAG spacer 

length: 41 repeater length: 26
11527   968339 CTGATCCCGCAAGAGGGAATTGAAAG CATCTACTAGTTCGCCAACCTGCCCACGCCTACCGCGAATCC spacer 

length: 42 repeater length: 26
11528   968408 CTGATCCCGCAAGAGGGAATTGAAAG TTTAATAGTTATTCTTTTAACAGTGCGCGATTCTGCATCGC spacer 

length: 41 repeater length: 26
11529   968476 CTGATCCCGCAAGAGGGAATTGAAAG TCTTCAGCGATGCTAATCAACACCCTCGCCATAACCGCC spacer 

length: 39 repeater length: 26
11530   968542 CTGATCCCGCAAGAGGGAATTGAAAG TGTTGTTGAACGACTCGGATAAGCGTTCAGCCAGCCATGAA spacer 

length: 41 repeater length: 26
11531   968610 CTGATCCCGCAAGAGGGAATTGAAAG TTATGCTGCTGGTGATTCCTCGACGACTACTTCTACTTCTAC spacer 

length: 42 repeater length: 26
11532   968679 CTGATCCCGCAAGAGGGAATTGAAAG TTGGCGATGTGCCAAGGTAGCTGTTCGAGGTCCGGCGAGACAA spacer 

length: 43 repeater length: 26
11533   968749 CTGATCCCGCAAGAGGGAATTGAAAG ACCACATCGGCAATCACATTCGCTTGGATGGCTTGTGGC spacer 

length: 39 repeater length: 26
11534   968815 CTGATCCCGCAAGAGGGAATTGAAAG TGAAAGCATGAACGAAATAATGGTAGCGAATAATTCTTCCG spacer 

length: 41 repeater length: 26
11535   968883 CTGATCCCGCAAGAGGGAATTGAAAG GCAACCGTCAGCACGTGGCTTGCAGGGACGAGGTTCTCCCTAAGCT 

spacer length: 46 repeater length: 26
11536   968956 CTGATCCCGCAAGAGGGAATTGAAAG GATGTTGTGGAAGGCAAATGGCTGAAAGGTGTTCCGGAGCCGATCT
11537   
11538   
11539   crispr 5
11540   103716 CTTTCAATTCCCTCTTGCGGGATCAG TTCGTCGCTCTTCCACGGGGAGCCAATCAATCGAAATGGTTTCTCG 

spacer length: 46 repeater length: 26
11541   103789 CTTTCAATTCCCTCTTGCGGGATCAG AGCGAAAGAGGCGCGAGCCAGATAATCGGCTATGAGGAGA spacer 

length: 40 repeater length: 26
11542   103856 CTTTCAATTCCCTCTTGCGGGATCAG TATTATGTTGAGCGGTCGCCTGAGGAGGCGGCCAACTAT spacer 

length: 39 repeater length: 26
11543   103922 CTTTCAATTCCCTCTTGCGGGATCAG ACTCATAGCGGTACTGGTCATGGTTGGTCTTATGATACA spacer 

length: 39 repeater length: 26
11544   103988 CTTTCAATTCCCTCTTGCGGGATCAG ATGTTCATGTCATCGAGAGGTTACATGAGAGCATACGCATATTGCAA 

spacer length: 47 repeater length: 26
11545   104062 CTTTCAATTCCCTCTTGCGGGATCAG TCAGAAAAACCACTTCACATTCATGGTGGTGAGGTAGATGCC spacer 

length: 42 repeater length: 26
11546   104131 CTTTCAATTCCCTCTTGCGGGATCAG CACGTATGAGAAAGTAGAGCAGATTGTTCTGCCAATAGTTGT spacer 

length: 42 repeater length: 26
11547   104200 CTTTCAATTCCCTCTTGCGGGATCAG ACTCATAGCGGTACTGGTCATGGTTGGTCTTATGATACA spacer 

length: 39 repeater length: 26
11548   104266 CTTTCAATTCCCTCTTGCGGGATCAG TTTTAACTAAGACCCGGCTCATACGACTCATCAGA spacer length: 

35 repeater length: 26
11549   104328 CTTTCAATTCCCTCTTGCGGGATCAG TTCTGAAGAGGTGCCAGAACATCATGAGATATAAA
11550   
11551   
11552   crispr 6
11553   1131881 CAATTCCCTCTCGCGGGATCAGTGGAATTGTAGGTAAAAA TTATCTGCTGTTTCTGAGCTT spacer 

length: 21 repeater length: 40
11554   1131943 CAATTCCCTCTCGCGGGATCAGTGGAATTGTAGGTAAAAA 

TTATCTGCTGTTTCTGAGCTTTCAATTCCCTCTCGCGGGATCAGTTCAGAGATGTTCTCACCGATGAGGAGCAGGATTTGGTGACT
TTCAATTCCCTCTCGCGGGATCAGGACAGCGGCGGCTGCATTCAATAGAGTTGTGAAGAGCCGGCTT spacer length: 
153 repeater length: 40

11555   1132137 CAATTCCCTCTCGCGGGATCAGTGGAATTGTAGGTAAAAA TTATCTGCTGTTTCTGAGCTT spacer 
length: 21 repeater length: 40

11556   1132199 CAATTCCCTCTCGCGGGATCAGTGGAATTGTAGGTAAAAA GAGGTGAATGAAGTGATAGAA
11557   
11558   
11559   GCA_000275605.1_ASM27560v1_genomic.fna(findCrispr):



11560   START       REPEAT                           
SPACER                                             

11561   crispr 1
11562   59735 GACTACAAAAGAATTGAAAG TGTTCATCGCACTTCTTCTTCTGACTCTGCTCCACTTAGGTTCCAATA spacer 

length: 48 repeater length: 20
11563   59804 GACTACAAAAGAATTGAAAG GCGTTAATGAACAATAAGCCTGACACGAACATAAACAGTTCCAATA spacer 

length: 46 repeater length: 20
11564   59871 GACTACAAAAGAATTGAAAG TTTCAATAAGGAGTTTCAAATGGCTCGATGGAATTATGTTCCAATA spacer 

length: 46 repeater length: 20
11565   59938 GACTACAAAAGAATTGAAAG AGAACCTCCGCAATCTCCTTTGGAGAAAGGCCCTTCTTGAGAGTTCCAATA 

spacer length: 51 repeater length: 20
11566   60010 GACTACAAAAGAATTGAAAG CTTCTTCGAAGTCGTAGTTTAGTGTGTCAAGATATTCTGTTCCAATA spacer 

length: 47 repeater length: 20
11567   60078 GACTACAAAAGAATTGAAAG TTCTAGAAGTTCTCTTGCGAGAGCCAAGAGCGCGGCTGTTCCAATA spacer 

length: 46 repeater length: 20
11568   60145 GACTACAAAAGAATTGAAAG GTGTACTTAAGAATTTCTTTCATAACTTTTCTGAAGAGTTCCAATA spacer 

length: 46 repeater length: 20
11569   60212 GACTACAAAAGAATTGAAAG ACATAAGAGACGGAGAGCTTGTTATCTGGAAAGCAAATGTTCCAATA spacer 

length: 47 repeater length: 20
11570   60280 GACTACAAAAGAATTGAAAG AGTTATAACAAACCAGCATGACCCGCTCTCGGCTGAGTGGCAGGTTCCAATA 

spacer length: 52 repeater length: 20
11571   60353 GACTACAAAAGAATTGAAAG CTACCATGGCCATCACCAATAATTAATTGTAAGTTAGGTTCCAATA spacer 

length: 46 repeater length: 20
11572   60420 GACTACAAAAGAATTGAAAG ATTTGCTGACAAGCCATCGCAAAATTCTTCTGTTTTGTTCCAATA spacer 

length: 45 repeater length: 20
11573   60486 GACTACAAAAGAATTGAAAG AACTCCACGACAGCATAAGGGACATTTACCATCGTATGTTCCAATA spacer 

length: 46 repeater length: 20
11574   60553 GACTACAAAAGAATTGAAAG TTTTTGTGCTGAGCCAACCCACCACTTTGGTAAAACTAGTTCCAATA spacer 

length: 47 repeater length: 20
11575   60621 GACTACAAAAGAATTGAAAG 

GGGGCTGCGGGCCGGCTCACACCCCGAGCTCCCGGCTCGGGGTGCTCATGTTCCAATA spacer length: 58 
repeater length: 20

11576   60700 GACTACAAAAGAATTGAAAG TGGGATAATAAAGCCTCTATACTTCTTTGAATAATAGGTTCCAATA spacer 
length: 46 repeater length: 20

11577   60767 GACTACAAAAGAATTGAAAG TCCAACATGGTTAACTTCCATCCTCTTAAAAGGAACTGTTCCAATA spacer 
length: 46 repeater length: 20

11578   60834 GACTACAAAAGAATTGAAAG GTAAGGTATTCTTCATAGACACCGCTCTGCATAACGTGTTCCAATA spacer 
length: 46 repeater length: 20

11579   60901 GACTACAAAAGAATTGAAAG TTGAGGCTGGAGAGGGCTTCTTTGTTACTACTTGCGTGTTCCAATA spacer 
length: 46 repeater length: 20

11580   60968 GACTACAAAAGAATTGAAAG TTAACTCGTTTAGTTTTATGTTCATGTTCCACACTAAGTTCCAATA spacer 
length: 46 repeater length: 20

11581   61035 GACTACAAAAGAATTGAAAG AGGATGCCCAAACCTGAATATACCCCGCACTAACTAAGTGTTCCAA
11582   
11583   
11584   crispr 2
11585   893740 CTTCAATTCTTTTGTAGTCTTATTG TAACCCAGTAGAGTTCACGACGAGTGGGTGCAGTATTCTC spacer 

length: 40 repeater length: 25
11586   893806 CTTCAATTCTTTTGTAGTCTTATTG TAACTTAAGGTTGAGACGGAGAAGGCGTTTCTTGTATCTTT spacer 

length: 41 repeater length: 25
11587   893873 CTTCAATTCTTTTGTAGTCTTATTG TAACCCCGAAGACGTTCTCAAAGATTTAAAAAGAGATTTGC spacer 

length: 41 repeater length: 25
11588   893940 CTTCAATTCTTTTGTAGTCTTATTG GAACGTAACAAAGGTGGGCGTTTCTAGAGAGGTTGGGCAA spacer 

length: 40 repeater length: 25
11589   894006 CTTCAATTCTTTTGTAGTCTTATTG GAACGGGCTACGAGGACGCCCTGAGGATTATGAAAGAGGTCC spacer 

length: 42 repeater length: 25
11590   894074 CTTCAATTCTTTTGTAGTCTTATTG GAACCGGAAGCTCATAGAGTTCAATGGAAGGTTGAAGCTCA spacer 

length: 41 repeater length: 25
11591   894141 CTTCAATTCTTTTGTAGTCTTATTG GAACGTTTGGGCGTATGGTGCCTTAGTGCACGAGTTCCACCG spacer 

length: 42 repeater length: 25
11592   894209 CTTCAATTCTTTTGTAGTCTTATTG GAACTTTTCACGTAGTTTATCACGTCGTCTGCATTTCTTCC spacer 

length: 41 repeater length: 25
11593   894276 CTTCAATTCTTTTGTAGTCTTATTG GAACTCAAAGACTGTGTGTGGAGCAGCTATTTGCTTCGGCA spacer 

length: 41 repeater length: 25
11594   894343 CTTCAATTCTTTTGTAGTCTTATTG ATTTACGCTTTAGCTCGTGATCAACCCTAATCCCTAGTTCC
11595   
11596   
11597   crispr 3
11598   893940 CTTCAATTCTTTTGTAGTCTTATTGGAAC GTAACAAAGGTGGGCGTTTCTAGAGAGGTTGGGCAA spacer 

length: 36 repeater length: 29
11599   894006 CTTCAATTCTTTTGTAGTCTTATTGGAAC GGGCTACGAGGACGCCCTGAGGATTATGAAAGAGGTCC spacer 



length: 38 repeater length: 29
11600   894074 CTTCAATTCTTTTGTAGTCTTATTGGAAC CGGAAGCTCATAGAGTTCAATGGAAGGTTGAAGCTCA spacer 

length: 37 repeater length: 29
11601   894141 CTTCAATTCTTTTGTAGTCTTATTGGAAC GTTTGGGCGTATGGTGCCTTAGTGCACGAGTTCCACCG spacer 

length: 38 repeater length: 29
11602   894209 CTTCAATTCTTTTGTAGTCTTATTGGAAC TTTTCACGTAGTTTATCACGTCGTCTGCATTTCTTCC spacer 

length: 37 repeater length: 29
11603   894276 CTTCAATTCTTTTGTAGTCTTATTGGAAC TCAAAGACTGTGTGTGGAGCAGCTATTTGCTTCGGCA spacer 

length: 37 repeater length: 29
11604   894343 CTTCAATTCTTTTGTAGTCTTATTGGAAC CCCAAACCTGAATATACCCCGCACTAACTAAGTGTTC
11605   
11606   
11607   crispr 4
11608   1465454 CTTTCAATTCTATTTTAGTCTTATTGGAAC 

AATTGTGGAAGTTCCATCTCAGATTAAATCAGATGTGGGGGCCTCTCTTTCAATTCTATTTTAGTTCTTATTGGAACCATGCCCCG
AGCCCCCGGCTCGGGGCACTCATCTTGGAAACT spacer length: 119 repeater length: 30

11609   1465604 CTTTCAATTCTATTTTAGTCTTATTGGAAC ATTGCATGATCAGTTTACTGTCTCCTTACCAGATTCTC spacer 
length: 38 repeater length: 30

11610   1465673 CTTTCAATTCTATTTTAGTCTTATTGGAAC 
GTGTAGGATGTAGTCTAGCCTTCTATGTCCCGTGATTTTGCTGATTAT spacer length: 48 repeater length: 30

11611   1465752 CTTTCAATTCTATTTTAGTCTTATTGGAAC ATGGTATTCTCACCTGGAAGAACGACGTAACTGCTG spacer 
length: 36 repeater length: 30

11612   1465819 CTTTCAATTCTATTTTAGTCTTATTGGAAC GAGCAACGCTGAGAACCAAAATAATCGCCGCACTCT spacer 
length: 36 repeater length: 30

11613   1465886 CTTTCAATTCTATTTTAGTCTTATTGGAAC AGACATGAAAAACTGTTTGGAGGAGGGGACAATGTT spacer 
length: 36 repeater length: 30

11614   1465953 CTTTCAATTCTATTTTAGTCTTATTGGAAC TGACCAGCAAGCTCTTCGTTGCAAAGAACACTATCACAA 
spacer length: 39 repeater length: 30

11615   1466023 CTTTCAATTCTATTTTAGTCTTATTGGAAC ATGAAAACAACACATGTGGGGTGGTTGGAATGGCTTGGAAA 
spacer length: 41 repeater length: 30

11616   1466095 CTTTCAATTCTATTTTAGTCTTATTGGAAC TGGACACCTTGCCTTATACCTATATAATAACCTAGCATTAT 
spacer length: 41 repeater length: 30

11617   1466167 CTTTCAATTCTATTTTAGTCTTATTGGAAC 
TCAATGACGAGCTTGACGACATAATTCGACAAGTTGCTCTCAATCCAG spacer length: 48 repeater length: 30

11618   1466246 CTTTCAATTCTATTTTAGTCTTATTGGAAC TTGTCGGATGAGGAGGTGAGGGAGTTGGAGAGGAAGT spacer 
length: 37 repeater length: 30

11619   1466314 CTTTCAATTCTATTTTAGTCTTATTGGAAC CCAGTTGAGGCAACCCTTGCAAGGTTTGGGGTTGAT spacer 
length: 36 repeater length: 30

11620   1466381 CTTTCAATTCTATTTTAGTCTTATTGGAAC TGAAGTAGACGTTGAGAACGGTACCTTCATCGTGGTGGT 
spacer length: 39 repeater length: 30

11621   1466451 CTTTCAATTCTATTTTAGTCTTATTGGAAC CATCTTGTCCCTAAGGGGAATTTGGGCATTTCTACTC spacer 
length: 37 repeater length: 30

11622   1466519 CTTTCAATTCTATTTTAGTCTTATTGGAAC ATAGAGTACAGAGGATTGTATGCTCTTAGGGAGACA spacer 
length: 36 repeater length: 30

11623   1466586 CTTTCAATTCTATTTTAGTCTTATTGGAAC ACAGAGAGCTGGACTAGTAGAATGGAAGAACTTTGT spacer 
length: 36 repeater length: 30

11624   1466653 CTTTCAATTCTATTTTAGTCTTATTGGAAC GCACTACTTGAGCAACCTCCTTCATCAATTCTAGCTC spacer 
length: 37 repeater length: 30

11625   1466721 CTTTCAATTCTATTTTAGTCTTATTGGAAC GTGGGTTGAGGGAAGAAAGGCTGCAGGAGATGAGAC spacer 
length: 36 repeater length: 30

11626   1466788 CTTTCAATTCTATTTTAGTCTTATTGGAAC TTCCCAAGACACCCCAGGAATTTCATCTACTCCATC spacer 
length: 36 repeater length: 30

11627   1466855 CTTTCAATTCTATTTTAGTCTTATTGGAAC GAGGGGTGATGTTTGGCTGAGCGGATTGCGTTTAATA spacer 
length: 37 repeater length: 30

11628   1466923 CTTTCAATTCTATTTTAGTCTTATTGGAAC TAAGAAACGCTCCATACACCATTGAGAACCCAACCC spacer 
length: 36 repeater length: 30

11629   1466990 CTTTCAATTCTATTTTAGTCTTATTGGAAC CTCCACAATCATCCCCATGCTTGTGCCCAACGCTCCA spacer 
length: 37 repeater length: 30

11630   1467058 CTTTCAATTCTATTTTAGTCTTATTGGAAC TCAAAAACATAGACGACCCAGAGTTAAGGAAAGTGT spacer 
length: 36 repeater length: 30

11631   1467125 CTTTCAATTCTATTTTAGTCTTATTGGAAC AGTCAAGTTTTGACTGGATCCGTATCCGCAAGTAT spacer 
length: 35 repeater length: 30

11632   1467191 CTTTCAATTCTATTTTAGTCTTATTGGAAC AGGAACTATTTGGGGGGTATTACCGCAAGAAATACA spacer 
length: 36 repeater length: 30

11633   1467258 CTTTCAATTCTATTTTAGTCTTATTGGAAC CTGGAATTCAACAGTGGCAAAGGTTCTATCAGGAATA spacer 
length: 37 repeater length: 30

11634   1467326 CTTTCAATTCTATTTTAGTCTTATTGGAAC TCGCTTGAGGGAGCGACGGCTCAGGCTCAGACCGC spacer 
length: 35 repeater length: 30

11635   1467392 CTTTCAATTCTATTTTAGTCTTATTGGAAC AGGTTCAGGCTGGGAGGCTTGACCCGAGAATAGCGC spacer 
length: 36 repeater length: 30

11636   1467459 CTTTCAATTCTATTTTAGTCTTATTGGAAC TCCTTCCAGAGCCCGTTCACCGTGTCCACGCTGT spacer 



length: 34 repeater length: 30
11637   1467524 CTTTCAATTCTATTTTAGTCTTATTGGAAC CAAAAATTTTTCATTGCGGGGGGTTCTGACTAATTTG spacer 

length: 37 repeater length: 30
11638   1467592 CTTTCAATTCTATTTTAGTCTTATTGGAAC TTATTTCTGATGGTGTAAGAGTTAGACTAAACAACTC spacer 

length: 37 repeater length: 30
11639   1467660 CTTTCAATTCTATTTTAGTCTTATTGGAAC CTGCCGGCCCCCGGCGGGGGTCTAATGACCGCATAGGA spacer 

length: 38 repeater length: 30
11640   1467729 CTTTCAATTCTATTTTAGTCTTATTGGAAC AGAGATGATTGAAATTTTTACGATCAAAGAGGTTCG spacer 

length: 36 repeater length: 30
11641   1467796 CTTTCAATTCTATTTTAGTCTTATTGGAAC ATAGTATACCCTTGACCTTTCAATCCCTTATAGATTC spacer 

length: 37 repeater length: 30
11642   1467864 CTTTCAATTCTATTTTAGTCTTATTGGAAC AAAAGCGGTGAGGGAAAAGAAAAAACGGGCAAAAAA spacer 

length: 36 repeater length: 30
11643   1467931 CTTTCAATTCTATTTTAGTCTTATTGGAAC TATTTTTTTTATGTGCAGTAATCGGCAATTTGCTA spacer 

length: 35 repeater length: 30
11644   1467997 CTTTCAATTCTATTTTAGTCTTATTGGAAC CTGGGCAAGTTCTGGCCTATACTGTCTCCTAATGTC spacer 

length: 36 repeater length: 30
11645   1468064 CTTTCAATTCTATTTTAGTCTTATTGGAAC ATATACCTCAAGACCAACCACACTGGATATGCAGCA spacer 

length: 36 repeater length: 30
11646   1468131 CTTTCAATTCTATTTTAGTCTTATTGGAAC AGACACATTAGAGCAGTTATAAAAACACACGGCACG spacer 

length: 36 repeater length: 30
11647   1468198 CTTTCAATTCTATTTTAGTCTTATTGGAAC ACCCGTTCAATTTTTTCTTTACTTTTGTAAAGTTTTG spacer 

length: 37 repeater length: 30
11648   1468266 CTTTCAATTCTATTTTAGTCTTATTGGAAC TCGACTGTAATAACGTCAATTGTCGAGAGGACAGTAGT spacer 

length: 38 repeater length: 30
11649   1468335 CTTTCAATTCTATTTTAGTCTTATTGGAAC AGGGCTGGTGGTGGGTCAAGTTCAACGCCTCACTA spacer 

length: 35 repeater length: 30
11650   1468401 CTTTCAATTCTATTTTAGTCTTATTGGAAC AGCGAAAGCCTGGGAAGAAAACCTTTACGCACATTTC spacer 

length: 37 repeater length: 30
11651   1468469 CTTTCAATTCTATTTTAGTCTTATTGGAAC TGTTTATGTTCGTGTCAGGCTTATTGTTCATTAACG spacer 

length: 36 repeater length: 30
11652   1468536 CTTTCAATTCTATTTTAGTCTTATTGGAAC TTGCCAGTATCCGAAGATTCAGAAAAATTCAGCATAAGA 

spacer length: 39 repeater length: 30
11653   1468606 CTTTCAATTCTATTTTAGTCTTATTGGAAC TCGACCCAGAGCGGGTTGTAGCAGTAAAGTATGAC spacer 

length: 35 repeater length: 30
11654   1468672 CTTTCAATTCTATTTTAGTCTTATTGGAAC GGAGTATTTTGGTATGAAAGTTTCGGGTGCAGAACCG spacer 

length: 37 repeater length: 30
11655   1468740 CTTTCAATTCTATTTTAGTCTTATTGGAAC TGCACTTTTCTATACACGAAAAGTTTATAAACTTT spacer 

length: 35 repeater length: 30
11656   1468806 CTTTCAATTCTATTTTAGTCTTATTGGAAC 

CAGCTCTGGTCAGATCAGATTGCTTAAGACAAGAAATGAATCATATA spacer length: 47 repeater length: 30
11657   1468884 CTTTCAATTCTATTTTAGTCTTATTGGAAC TTACGCTTTAGCTCGTGATCAACCCTAATCCCTAGTTCCAATAAGAC
11658   
11659   
11660   crispr 5
11661   426205 CTTTCAATTCTATTTTGGTCTTATTGTAAC AGGTGGTTAGACGGGTGGTTTGCTGGAGACTTAGGAC spacer 

length: 37 repeater length: 30
11662   426273 CTTTCAATTCTATTTTGGTCTTATTGTAAC GCAGTCCAGTACAAAGGCACAATTCTCGGTGGAATAC spacer 

length: 37 repeater length: 30
11663   426341 CTTTCAATTCTATTTTGGTCTTATTGTAAC CTCCTTACAATAAGCTCACCGTTGCTGATGTTGTCGG spacer 

length: 37 repeater length: 30
11664   426409 CTTTCAATTCTATTTTGGTCTTATTGTAAC TTGTAAGGAGACCAAGACCACAGGTTTATAGGGGACTC spacer 

length: 38 repeater length: 30
11665   426478 CTTTCAATTCTATTTTGGTCTTATTGTAAC ATGGTGATTATGGCGACACTATTGAGTGGTTCGT spacer 

length: 34 repeater length: 30
11666   426543 CTTTCAATTCTATTTTGGTCTTATTGTAAC AGCTGAGAAGGTGTCGAGGGATGTGAAGGCTAGG spacer 

length: 34 repeater length: 30
11667   426608 CTTTCAATTCTATTTTGGTCTTATTGTAAC GCGGGAGCAAGGTGTTGCAAACCTTGATAGAGTTCC spacer 

length: 36 repeater length: 30
11668   426675 CTTTCAATTCTATTTTGGTCTTATTGTAAC TGGGCATTGATTTCGACATTGCAAAAATTTTTCATTG spacer 

length: 37 repeater length: 30
11669   426743 CTTTCAATTCTATTTTGGTCTTATTGTAAC TCGGAGTTACCGATTGCTGAAGTAAATGAGAGATTCAAGAT 

spacer length: 41 repeater length: 30
11670   426815 CTTTCAATTCTATTTTGGTCTTATTGTAAC GTTGTTAATGTATTCGTTGAGGCAGGGAAGTATAAG spacer 

length: 36 repeater length: 30
11671   426882 CTTTCAATTCTATTTTGGTCTTATTGTAAC GACTTTTGTATTACAAAATCAGCGTAGTTTACTATCA spacer 

length: 37 repeater length: 30
11672   426950 CTTTCAATTCTATTTTGGTCTTATTGTAAC ACAAACACAGAAAAGAAGCCAAAGTTATTGAGATT spacer 

length: 35 repeater length: 30
11673   427016 CTTTCAATTCTATTTTGGTCTTATTGTAAC TAGCTAATGTCCATGAGAGTGTGTGAAAAGCTAGTGA spacer 

length: 37 repeater length: 30



11674   427084 CTTTCAATTCTATTTTGGTCTTATTGTAAC GCCAAGCTAGTTATTGATGTGTTGCATACCGTATACA spacer 
length: 37 repeater length: 30

11675   427152 CTTTCAATTCTATTTTGGTCTTATTGTAAC TATTCATGGCATGTGGCAATGTTTCTTGATAGGGCAC spacer 
length: 37 repeater length: 30

11676   427220 CTTTCAATTCTATTTTGGTCTTATTGTAAC CTTTCTTTGCATCTTTTGTATATCCCTTAGACCCAAATC spacer 
length: 39 repeater length: 30

11677   427290 CTTTCAATTCTATTTTGGTCTTATTGTAAC TTAATTCTTGGGAAAAACAGGGATTATATTATCCA spacer 
length: 35 repeater length: 30

11678   427356 CTTTCAATTCTATTTTGGTCTTATTGTAAC AGGAACGGTCTCCAAGAGGACTTGGCGAATTACGTGA spacer 
length: 37 repeater length: 30

11679   427424 CTTTCAATTCTATTTTGGTCTTATTGTAAC TATTTTGTCCTACTTTGTATGACAATGTCTTATGTG spacer 
length: 36 repeater length: 30

11680   427491 CTTTCAATTCTATTTTGGTCTTATTGTAAC ATATAATAGGTATGTAGATAAATCACCCTCTGAGAAG spacer 
length: 37 repeater length: 30

11681   427559 CTTTCAATTCTATTTTGGTCTTATTGTAAC CGAATTCGATAGATTCGAGAAGCTTGTAAGGGTAGAG spacer 
length: 37 repeater length: 30

11682   427627 CTTTCAATTCTATTTTGGTCTTATTGTAAC CTATTATATATACAGATGTCTTGCATTATGATGCTT spacer 
length: 36 repeater length: 30

11683   427694 CTTTCAATTCTATTTTGGTCTTATTGTAAC CGCTATGATATGCTGACGGATGAGGAGTATGCTGAG spacer 
length: 36 repeater length: 30

11684   427761 CTTTCAATTCTATTTTGGTCTTATTGTAAC TGAAAATAGTGGACGTCATCCCTCCAAGCCAAGTGCC spacer 
length: 37 repeater length: 30

11685   427829 CTTTCAATTCTATTTTGGTCTTATTGTAAC TATGACTCTGACACAGGTACTAAAATCGAGGAGTTC spacer 
length: 36 repeater length: 30

11686   427896 CTTTCAATTCTATTTTGGTCTTATTGTAAC CACAAGCACTAGTCCTGCTAGCGTTTTCAGGAGTGG spacer 
length: 36 repeater length: 30

11687   427963 CTTTCAATTCTATTTTGGTCTTATTGTAAC ACGAGCATTAGGACTGTGTTATTGTTTTGATCTTT spacer 
length: 35 repeater length: 30

11688   428029 CTTTCAATTCTATTTTGGTCTTATTGTAAC GTGAGCGCCCTCAAGTACTACGTGAACCATTCCCCT spacer 
length: 36 repeater length: 30

11689   428096 CTTTCAATTCTATTTTGGTCTTATTGTAAC CTCAATGCAAAGGGCTCACCGCTGCTGGTGAGTATGGT spacer 
length: 38 repeater length: 30

11690   428165 CTTTCAATTCTATTTTGGTCTTATTGTAAC CCTTGATCTCAGCATGTCCAGAAACGAAGTCCTGGC spacer 
length: 36 repeater length: 30

11691   428232 CTTTCAATTCTATTTTGGTCTTATTGTAAC GCTTTTTCGCCCCAATACTCCTATGGAGTAATTATA
11692   
11693   
11694   crispr 6
11695   865558 CTTTCAATTCTTTTGTAGTCTTATTGGAAC CGGAGGCTCTACCTAATCATCCTCTTGACACAACT spacer 

length: 35 repeater length: 30
11696   865624 CTTTCAATTCTTTTGTAGTCTTATTGGAAC AGTTGACTTCACTACTACTTCTTCATCTATAATTCT spacer 

length: 36 repeater length: 30
11697   865691 CTTTCAATTCTTTTGTAGTCTTATTGGAAC GAAGAGAGGTTAGAATAACAGCTATTAGCGTTTCAC spacer 

length: 36 repeater length: 30
11698   865758 CTTTCAATTCTTTTGTAGTCTTATTGGAAC TTTGGAGATAGAGTTGCAGTAGAAATGATAAGGA spacer 

length: 34 repeater length: 30
11699   865823 CTTTCAATTCTTTTGTAGTCTTATTGGAAC CACGGCCTACCTCGCTGAGATCCGGGTAGATGACAG spacer 

length: 36 repeater length: 30
11700   865890 CTTTCAATTCTTTTGTAGTCTTATTGGAAC AGGAGAATAAGGTACTTCGACGGCCACACGTCTTATG spacer 

length: 37 repeater length: 30
11701   865958 CTTTCAATTCTTTTGTAGTCTTATTGGAAC 

CAGGAAGTTGTTTGCCAACGGCATAGTAGAGCCCACCCCCCGTCATCGCCCGCAAAAA spacer length: 58 
repeater length: 30

11702   866047 CTTTCAATTCTTTTGTAGTCTTATTGGAAC CTTATAAGATTTTCCCATTTAAGCAGAGCTTAGATA spacer 
length: 36 repeater length: 30

11703   866114 CTTTCAATTCTTTTGTAGTCTTATTGGAAC CTGACTTTAGAGACTTATACAATAACAACAACATATCTAAAGTC 
spacer length: 44 repeater length: 30

11704   866189 CTTTCAATTCTTTTGTAGTCTTATTGGAAC GCTACAACCCTCCCCTCGTAGTAGTACTTCCCATCG spacer 
length: 36 repeater length: 30

11705   866256 CTTTCAATTCTTTTGTAGTCTTATTGGAAC CCTTATATGGGTGTTGTGAAGCAGGATAGAACTCTTG spacer 
length: 37 repeater length: 30

11706   866324 CTTTCAATTCTTTTGTAGTCTTATTGGAAC GTCCCCGTAGTCCCTTAGAACTTTGTAGCCCTTCTT spacer 
length: 36 repeater length: 30

11707   866391 CTTTCAATTCTTTTGTAGTCTTATTGGAAC CTTCCAGCATTCTCTGCCTTCACGTAAACTTCTGTACCC spacer 
length: 39 repeater length: 30

11708   866461 CTTTCAATTCTTTTGTAGTCTTATTGGAAC GCCAATTAAGTTCCTCCAGACAGATGAAGCCAGCAA spacer 
length: 36 repeater length: 30

11709   866528 CTTTCAATTCTTTTGTAGTCTTATTGGAAC CGAGGAAGGCTCCCTCTAAACCAGCCAAGGAGGTTA spacer 
length: 36 repeater length: 30

11710   866595 CTTTCAATTCTTTTGTAGTCTTATTGGAAC TGGCCACCCACTCCAATGCGCCTTTCACTTTTTGGCCA spacer 
length: 38 repeater length: 30



11711   866664 CTTTCAATTCTTTTGTAGTCTTATTGGAAC TATCAAAAGGTTAAGGCTTCTGTAAAAGAACTT spacer 
length: 33 repeater length: 30

11712   866728 CTTTCAATTCTTTTGTAGTCTTATTGGAAC CCCGAGCGAGAGCTCGGGGTGATCATCATTGGAAACT spacer 
length: 37 repeater length: 30

11713   866796 CTTTCAATTCTTTTGTAGTCTTATTGGAAC TAAGTGATTGGCTAAATCCTCATAGAATCCCAACTC spacer 
length: 36 repeater length: 30

11714   866863 CTTTCAATTCTTTTGTAGTCTTATTGGAAC TGTAAATGTTTGTAATATGTGTATGCAATCATTGTT spacer 
length: 36 repeater length: 30

11715   866930 CTTTCAATTCTTTTGTAGTCTTATTGGAAC TATCAAAAGGTTAAGGCTTCTGTAAAAGAACTT spacer 
length: 33 repeater length: 30

11716   866994 CTTTCAATTCTTTTGTAGTCTTATTGGAAC TTCTATAGCTCCCCTGTCAACCCAAATTACTGCGA spacer 
length: 35 repeater length: 30

11717   867060 CTTTCAATTCTTTTGTAGTCTTATTGGAAC TTGGGTAAGATGGAGGGTAGAAGATACAGAAGATTA spacer 
length: 36 repeater length: 30

11718   867127 CTTTCAATTCTTTTGTAGTCTTATTGGAAC TTCCCCCAACCTCCGATTTGTTTTTGAGGTTTTTGAGT spacer 
length: 38 repeater length: 30

11719   867196 CTTTCAATTCTTTTGTAGTCTTATTGGAAC AGAAGTAACAAGGAGGTGGGAGATGGAAGAAATGAA spacer 
length: 36 repeater length: 30

11720   867263 CTTTCAATTCTTTTGTAGTCTTATTGGAAC CTTGAACTTAAGCCACTCTATTGCGTATGGGTAGAGCT spacer 
length: 38 repeater length: 30

11721   867332 CTTTCAATTCTTTTGTAGTCTTATTGGAAC 
TCTCCACTTGCTCCAGTGGAAACACACCTTTACGTTTGCCAAGTTCCA spacer length: 48 repeater length: 30

11722   867411 CTTTCAATTCTTTTGTAGTCTTATTGGAAC 
TGTAGGAATATCTATAAGATTAAATGTCAGAGCTTCAGCGATCGAAGT spacer length: 48 repeater length: 30

11723   867490 CTTTCAATTCTTTTGTAGTCTTATTGGAAC AGTGGCAGAGAACAGAAATTTTGTCAAAAACGGAAA spacer 
length: 36 repeater length: 30

11724   867557 CTTTCAATTCTTTTGTAGTCTTATTGGAAC TTGCCAGTGGATATCATTAAGGTTCTGAGGGAGGCAGTC spacer 
length: 39 repeater length: 30

11725   867627 CTTTCAATTCTTTTGTAGTCTTATTGGAAC GAGTTCGTAGGATAATAACAAGGAACGAAAAGTTTA spacer 
length: 36 repeater length: 30

11726   867694 CTTTCAATTCTTTTGTAGTCTTATTGGAAC AAGGCGTGGGAAGAACAATATCGGGAATTAAGATAGT spacer 
length: 37 repeater length: 30

11727   867762 CTTTCAATTCTTTTGTAGTCTTATTGGAAC TTGCACTCACGTGTAACAAGTACCTGTACAATAGAT spacer 
length: 36 repeater length: 30

11728   867829 CTTTCAATTCTTTTGTAGTCTTATTGGAAC CAATATTTTTTCAATGTCTGTCATTGTCCCACCTCC spacer 
length: 36 repeater length: 30

11729   867896 CTTTCAATTCTTTTGTAGTCTTATTGGAAC TGTTTTCACTAATCGAAGACTTCGTAAGAGATAACG spacer 
length: 36 repeater length: 30

11730   867963 CTTTCAATTCTTTTGTAGTCTTATTGGAAC CTGAAGTGCTCTCAGCCGCAAGGACCGCATACTACA spacer 
length: 36 repeater length: 30

11731   868030 CTTTCAATTCTTTTGTAGTCTTATTGGAAC GTGCTCTCAGCCGCAAGGACCGCATACTACAACTTT
11732   
11733   
11734   crispr 7
11735   499027 GTTACAATAAGACTAAAATAGAATTGAAAG AGTGAAGAATTTGACGTACAAATGTCCTTAGTGGAA spacer 

length: 36 repeater length: 30
11736   499094 GTTACAATAAGACTAAAATAGAATTGAAAG TGATGTAGATCTCTGTACCTTTCGGGACCTGTAGGT spacer 

length: 36 repeater length: 30
11737   499161 GTTACAATAAGACTAAAATAGAATTGAAAG CAGTTCTACTTTGATAAGACTGTGGTGGTTAATGGTAA spacer 

length: 38 repeater length: 30
11738   499230 GTTACAATAAGACTAAAATAGAATTGAAAG CTCTTATGGTGAAGCTTTCGACATTTTCTTTGGATG spacer 

length: 36 repeater length: 30
11739   499297 GTTACAATAAGACTAAAATAGAATTGAAAG CGTCTTCTCTGAGATTCTTGGCTCGTTCTAGAGCCA spacer 

length: 36 repeater length: 30
11740   499364 GTTACAATAAGACTAAAATAGAATTGAAAG GAGAGTATCAGGAGCTTTCTGACCTCCTTATACAGC spacer 

length: 36 repeater length: 30
11741   499431 GTTACAATAAGACTAAAATAGAATTGAAAG GACAAAGAACTCCCTAGCGTCCCTCCCCGTGTACTTG spacer 

length: 37 repeater length: 30
11742   499499 GTTACAATAAGACTAAAATAGAATTGAAAG CCACACTTCTATCTCAGCACCCCCAAACGTGAAACT spacer 

length: 36 repeater length: 30
11743   499566 GTTACAATAAGACTAAAATAGAATTGAAAG TTCTGCCGTCCCTTTTCTCGACGAACCTCATACCG spacer 

length: 35 repeater length: 30
11744   499632 GTTACAATAAGACTAAAATAGAATTGAAAG TTGAGGAGATGCTTACTGCGGTTAAAAAGGACATTGCA spacer 

length: 38 repeater length: 30
11745   499701 GTTACAATAAGACTAAAATAGAATTGAAAG GGTGCTTGAGCTCGCTAGTGCCCTCCTCCTGGGCTA spacer 

length: 36 repeater length: 30
11746   499768 GTTACAATAAGACTAAAATAGAATTGAAAG TAATGCTGTACAGGATTGACAAGGAGGCTTACGCTTC spacer 

length: 37 repeater length: 30
11747   499836 GTTACAATAAGACTAAAATAGAATTGAAAG TACTATAGGCGGAACTCCCTGCAATGAAAAATTTTT spacer 

length: 36 repeater length: 30
11748   499903 GTTACAATAAGACTAAAATAGAATTGAAAG GCACCTTCTTCACCATCGCCGTCTGGATTGCTGGTA spacer 



length: 36 repeater length: 30
11749   499970 GTTACAATAAGACTAAAATAGAATTGAAAG TGTTTTCGAATATTGTTACTTCTTGTGTATCTCTGA spacer 

length: 36 repeater length: 30
11750   500037 GTTACAATAAGACTAAAATAGAATTGAAAG ATTCACTGGGTTCTTCAGAAAGTTCATAAATTCACC spacer 

length: 36 repeater length: 30
11751   500104 GTTACAATAAGACTAAAATAGAATTGAAAG CCTTCTTCTTTTTAAATTTTTTAATTTTCATTA spacer 

length: 33 repeater length: 30
11752   500168 GTTACAATAAGACTAAAATAGAATTGAAAG TGATCTAGGCGTCGGGTAATTCTGTAAGGTCTCTGGCTCA 

spacer length: 40 repeater length: 30
11753   500239 GTTACAATAAGACTAAAATAGAATTGAAAG ATGACTATCAGGATGATAATCGTTTTTTTATGCTCGCTTACA 

spacer length: 42 repeater length: 30
11754   500312 GTTACAATAAGACTAAAATAGAATTGAAAG ACAGGCAATTAGAAACTCTTTCAAAAACGCAGTTCA spacer 

length: 36 repeater length: 30
11755   500379 GTTACAATAAGACTAAAATAGAATTGAAAG TAGTGTAACAACATCATATGGAAAGTCTCCCACGTT spacer 

length: 36 repeater length: 30
11756   500446 GTTACAATAAGACTAAAATAGAATTGAAAG GGGTTTACTCCGAACGGTGTTCTGCTAACTGATATAG spacer 

length: 37 repeater length: 30
11757   500514 GTTACAATAAGACTAAAATAGAATTGAAAG ACTTAGCCACCTCCGAGATGTTTTCGTAATAGTTA spacer 

length: 35 repeater length: 30
11758   500580 GTTACAATAAGACTAAAATAGAATTGAAAG TTGTAGGCTCGTGGACTTGGCTTCCACACAACTAAT spacer 

length: 36 repeater length: 30
11759   500647 GTTACAATAAGACTAAAATAGAATTGAAAG CTTCTTCTCTTACAAAGTCTTCAATGATAGTAAATA spacer 

length: 36 repeater length: 30
11760   500714 GTTACAATAAGACTAAAATAGAATTGAAAG TGGGGTCTCGTCGCAATCGGTGCAGTATTCCTAAGCC spacer 

length: 37 repeater length: 30
11761   500782 GTTACAATAAGACTAAAATAGAATTGAAAG GCAATTGGGCTTTTTGTAGCTGGAATCTTGGGTGA spacer 

length: 35 repeater length: 30
11762   500848 GTTACAATAAGACTAAAATAGAATTGAAAG AAAGATTCTGATTCCCGAAAGGCTTTTTCCGACAC spacer 

length: 35 repeater length: 30
11763   500914 GTTACAATAAGACTAAAATAGAATTGAAAG TCACCATTACCTCCTAATCCAATCATCTAACATTGA spacer 

length: 36 repeater length: 30
11764   500981 GTTACAATAAGACTAAAATAGAATTGAAAG TAACTCTAATGTTTCATCGACTAACATGTCAATTTCA spacer 

length: 37 repeater length: 30
11765   501049 GTTACAATAAGACTAAAATAGAATTGAAAG TTGGATTTGCTACTCTCACGTATAGGGTCCCTACCTC spacer 

length: 37 repeater length: 30
11766   501117 GTTACAATAAGACTAAAATAGAATTGAAAG TGATATAGTCGTCTGCTCCTGATACCCAATATAT spacer 

length: 34 repeater length: 30
11767   501182 GTTACAATAAGACTAAAATAGAATTGAAAG AGGAGGCTCTAGATGAGCTAATCAGCGCAGAAGGTG spacer 

length: 36 repeater length: 30
11768   501249 GTTACAATAAGACTAAAATAGAATTGAAAG ACCACCCCTGGGAAAGGCCTTATGGTACTACCTA spacer 

length: 34 repeater length: 30
11769   501314 GTTACAATAAGACTAAAATAGAATTGAAAG CTTAAAAATACTACCCTCAACAATCAATATTGCA spacer 

length: 34 repeater length: 30
11770   501379 GTTACAATAAGACTAAAATAGAATTGAAAG CTCTCTTACTTCTATAAGACTGAAACTTCACACCTA spacer 

length: 36 repeater length: 30
11771   501446 GTTACAATAAGACTAAAATAGAATTGAAAG TAACGCTTATTTCACCCTGCTTAACACTCTTAACCCC spacer 

length: 37 repeater length: 30
11772   501514 GTTACAATAAGACTAAAATAGAATTGAAAG ACATCCCTACATAATAATACGCCACTTGTCCAAAAA spacer 

length: 36 repeater length: 30
11773   501581 GTTACAATAAGACTAAAATAGAATTGAAAG ATCTCCATCATACCAATGCTGTGCAAAATCAATCT spacer 

length: 35 repeater length: 30
11774   501647 GTTACAATAAGACTAAAATAGAATTGAAAG TTGAAAAGGTTGGGTGATAGGGTTAAGGAGGAGTTAGTG spacer 

length: 39 repeater length: 30
11775   501717 GTTACAATAAGACTAAAATAGAATTGAAAG TAAACTTAAGCTGGGATGGGCTATATACAAAGACAGAC spacer 

length: 38 repeater length: 30
11776   501786 GTTACAATAAGACTAAAATAGAATTGAAAG GAGATAGAGCTGGTTTTACGTTATGGCAAAATCTTAG spacer 

length: 37 repeater length: 30
11777   501854 GTTACAATAAGACTAAAATAGAATTGAAAG TTCATACAATTCTGGAAGGTTGTAGAAACCAACGTTC
11778   
11779   
11780   GCA_000275865.1_ASM27586v1_genomic.fna(findCrispr):
11781   START       REPEAT                           

SPACER                                             
11782   crispr 1
11783   1417023 ATTTCAATCCACGTGCCTGCGTGAGGCACGAC CGGGGTCGACGTGGCCACCGTCAACAACGTCC spacer 

length: 32 repeater length: 32
11784   1417088 ATTTCAATCCACGTGCCTGCGTGAGGCACGAC AATCCGTCGGCACCATCCAGCTCGCCTTCTT spacer 

length: 31 repeater length: 32
11785   1417152 ATTTCAATCCACGTGCCTGCGTGAGGCACGAC CGGGTGCTCGTAGGGATTGTAGTAATCCGTGA spacer 

length: 32 repeater length: 32
11786   1417217 ATTTCAATCCACGTGCCTGCGTGAGGCACGAC TCGGGCAAAAACACCGGATTAAACAGCCAAGA spacer 



length: 32 repeater length: 32
11787   1417282 ATTTCAATCCACGTGCCTGCGTGAGGCACGAC TTAACAAGGTCGTCCCCGGGAAAGGCTGCGCCC spacer 

length: 33 repeater length: 32
11788   1417348 ATTTCAATCCACGTGCCTGCGTGAGGCACGAC GATTTCCAGGAGATGTTGCCCGGGTTTCTTCA spacer 

length: 32 repeater length: 32
11789   1417413 ATTTCAATCCACGTGCCTGCGTGAGGCACGAC GATTTGAGGCCAGGAACTGCGATACTGTGGGGTC spacer 

length: 34 repeater length: 32
11790   1417480 ATTTCAATCCACGTGCCTGCGTGAGGCACGAC ACGGCGTCCAGGATGCTGCCGAAGATGCCGG spacer 

length: 31 repeater length: 32
11791   1417544 ATTTCAATCCACGTGCCTGCGTGAGGCACGAC CGGCGTCGAGGTACAGTTCCTCGGTGGTCTCCG spacer 

length: 33 repeater length: 32
11792   1417610 ATTTCAATCCACGTGCCTGCGTGAGGCACGAC AGTGGTCTGACCCGGACGGCGGCGGGGTGCG spacer 

length: 31 repeater length: 32
11793   1417674 ATTTCAATCCACGTGCCTGCGTGAGGCACGAC GACGCCTCGGCGAGGTCGTCCAGATACGCG spacer 

length: 30 repeater length: 32
11794   1417737 ATTTCAATCCACGTGCCTGCGTGAGGCACGAC ATACCTATGAGTTGGAACCCTTTTTCCTACC spacer 

length: 31 repeater length: 32
11795   1417801 ATTTCAATCCACGTGCCTGCGTGAGGCACGAC GGCCGGGACCTCGATCAACTGTGGGCATATTA spacer 

length: 32 repeater length: 32
11796   1417866 ATTTCAATCCACGTGCCTGCGTGAGGCACGAC CATCGGGCTGACGTTCTACGACGCCGACACTAT spacer 

length: 33 repeater length: 32
11797   1417932 ATTTCAATCCACGTGCCTGCGTGAGGCACGAC AGTTTGGACTGTTCAGGTCTTATAAAAGTGTG spacer 

length: 32 repeater length: 32
11798   1417997 ATTTCAATCCACGTGCCTGCGTGAGGCACGAC GTTCGATATAGCCGCCTGACCCCTGCACCTCCG spacer 

length: 33 repeater length: 32
11799   1418063 ATTTCAATCCACGTGCCTGCGTGAGGCACGAC GTGGGTGGTCGGCGTCCGGGCGTTCGTGAGGCG spacer 

length: 33 repeater length: 32
11800   1418129 ATTTCAATCCACGTGCCTGCGTGAGGCACGAC TCCGGAAGGTTCGAGAGGTCTGCATCATGTATC spacer 

length: 33 repeater length: 32
11801   1418195 ATTTCAATCCACGTGCCTGCGTGAGGCACGAC CGTCTCCCACCAACCAACCCTGCAAAAGCAC spacer 

length: 31 repeater length: 32
11802   1418259 ATTTCAATCCACGTGCCTGCGTGAGGCACGAC GATCCACCTTTGCGTCAAACGCCGCCTGCGTTA spacer 

length: 33 repeater length: 32
11803   1418325 ATTTCAATCCACGTGCCTGCGTGAGGCACGAC GGTCTGCTCATGCAGCCTCGCCGGGGAATGC spacer 

length: 31 repeater length: 32
11804   1418389 ATTTCAATCCACGTGCCTGCGTGAGGCACGAC CGCCAGCGCTGATCACTTGGTGGGGCGCCACAT spacer 

length: 33 repeater length: 32
11805   1418455 ATTTCAATCCACGTGCCTGCGTGAGGCACGAC CAGATGCCCTGGTGATCGGGGATGGGTTCGCTG spacer 

length: 33 repeater length: 32
11806   1418521 ATTTCAATCCACGTGCCTGCGTGAGGCACGAC CATCTACCGTCGGGGATGCCTCTGAGACCCGGCCGC spacer 

length: 36 repeater length: 32
11807   1418590 ATTTCAATCCACGTGCCTGCGTGAGGCACGAC CCGGGCAGGTAAAACTGTGCCCGTACTGGTCG spacer 

length: 32 repeater length: 32
11808   1418655 ATTTCAATCCACGTGCCTGCGTGAGGCACGAC GAGGCGACTCCAGATACCCCCCCGACACCTCCC spacer 

length: 33 repeater length: 32
11809   1418721 ATTTCAATCCACGTGCCTGCGTGAGGCACGAC CCGGACAGAGGCGGCGGCGAACGCCGCATCGA spacer 

length: 32 repeater length: 32
11810   1418786 ATTTCAATCCACGTGCCTGCGTGAGGCACGAC GGGCCGACCTGGTCCGGGCCCTCGGCATCGC spacer 

length: 31 repeater length: 32
11811   1418850 ATTTCAATCCACGTGCCTGCGTGAGGCACGAC CTGGTGGATTTGCCTTTCTTACGGAGATCGAC spacer 

length: 32 repeater length: 32
11812   1418915 ATTTCAATCCACGTGCCTGCGTGAGGCACGAC CCTCGTCGCCGGGGCTGGGCTCTGGGCGATTG spacer 

length: 32 repeater length: 32
11813   1418980 ATTTCAATCCACGTGCCTGCGTGAGGCACGAC CCGCCGATACCCCCGCTGCCGTCGCGTGGCGTC spacer 

length: 33 repeater length: 32
11814   1419046 ATTTCAATCCACGTGCCTGCGTGAGGCACGAC CTGGCAAAGGGCATTGTGGATCTGGCGAGT spacer 

length: 30 repeater length: 32
11815   1419109 ATTTCAATCCACGTGCCTGCGTGAGGCACGAC GGCCTCGAAAACGGCAACGGCGATCGCAAAAT spacer 

length: 32 repeater length: 32
11816   1419174 ATTTCAATCCACGTGCCTGCGTGAGGCACGAC CGCCCGCATCGAGTATTACCCGGAGGCGGTC spacer 

length: 31 repeater length: 32
11817   1419238 ATTTCAATCCACGTGCCTGCGTGAGGCACGAC CACTGGCAAAGGGCATTGTGGATCTGGCGAGT spacer 

length: 32 repeater length: 32
11818   1419303 ATTTCAATCCACGTGCCTGCGTGAGGCACGAC AACAGTGGTAGCCCTCTCCATGTTTTTGGGGAG spacer 

length: 33 repeater length: 32
11819   1419369 ATTTCAATCCACGTGCCTGCGTGAGGCACGAC TAGGATATGTGCTCGACCAGATCATCATAGGCA spacer 

length: 33 repeater length: 32
11820   1419435 ATTTCAATCCACGTGCCTGCGTGAGGCACGAC CGAACCGACACGATCAAGCAACGCCAACCACT spacer 

length: 32 repeater length: 32
11821   1419500 ATTTCAATCCACGTGCCTGCGTGAGGCACGAC CTTCGAGGGCGAGACGACGATCACGCTGGCCG spacer 

length: 32 repeater length: 32



11822   1419565 ATTTCAATCCACGTGCCTGCGTGAGGCACGAC GGGGCAAGGACATCGGCGACTCCCGCGCAAT spacer 
length: 31 repeater length: 32

11823   1419629 ATTTCAATCCACGTGCCTGCGTGAGGCACGAC CTTCATGTCGGCAGGATTCTCGCAGGAAAACC spacer 
length: 32 repeater length: 32

11824   1419694 ATTTCAATCCACGTGCCTGCGTGAGGCACGAC CCGCTGGTCCTGGTTGCAGACCCGCAGGCCGT spacer 
length: 32 repeater length: 32

11825   1419759 ATTTCAATCCACGTGCCTGCGTGAGGCACGAC ATGACCTCGGTCCCGGTCCGCATCTCCGGGA spacer 
length: 31 repeater length: 32

11826   1419823 ATTTCAATCCACGTGCCTGCGTGAGGCACGAC ACCAGTTGGTCGCGGTCTCAGCGGAGGCGTCGG spacer 
length: 33 repeater length: 32

11827   1419889 ATTTCAATCCACGTGCCTGCGTGAGGCACGAC TTTGCCGGTGTTCACTCTCGCACGGTTCGCTT spacer 
length: 32 repeater length: 32

11828   1419954 ATTTCAATCCACGTGCCTGCGTGAGGCACGAC GTGCTATTACGGGGCGATTGCCGAGCTGCGGA spacer 
length: 32 repeater length: 32

11829   1420019 ATTTCAATCCACGTGCCTGCGTGAGGCACGAC TTGACCAGACGGTATCCCCGCCGACCATTACAT spacer 
length: 33 repeater length: 32

11830   1420085 ATTTCAATCCACGTGCCTGCGTGAGGCACGAC AGGCGGTCAAAATAACCGTGTACGTGCCTGG spacer 
length: 31 repeater length: 32

11831   1420149 ATTTCAATCCACGTGCCTGCGTGAGGCACGAC CGTCGAGGTCGTCGCCGACGGATACATCACTG spacer 
length: 32 repeater length: 32

11832   1420214 ATTTCAATCCACGTGCCTGCGTGAGGCACGAC ACGACCCCGCCGCCGATCCCTCATTTGTCGG spacer 
length: 31 repeater length: 32

11833   1420278 ATTTCAATCCACGTGCCTGCGTGAGGCACGAC TCACCCCGGACGCCGACGCCCCGCGATACTC spacer 
length: 31 repeater length: 32

11834   1420342 ATTTCAATCCACGTGCCTGCGTGAGGCACGAC GTGATTGTTCTGTGCTTGGTTTTGCATTAACAT spacer 
length: 33 repeater length: 32

11835   1420408 ATTTCAATCCACGTGCCTGCGTGAGGCACGAC ATGCAGCAGGTATCGCACACGGCGACGCCCA spacer 
length: 31 repeater length: 32

11836   1420472 ATTTCAATCCACGTGCCTGCGTGAGGCACGAC AGTTGAAATCCACATTTCCGACACCGGAACGA spacer 
length: 32 repeater length: 32

11837   1420537 ATTTCAATCCACGTGCCTGCGTGAGGCACGAC CACCAACACCTACGGCTCAGGCACGCCTGAAG spacer 
length: 32 repeater length: 32

11838   1420602 ATTTCAATCCACGTGCCTGCGTGAGGCACGAC CACCGTCCTCGGCAACACCTCCGGCACCGCCG spacer 
length: 32 repeater length: 32

11839   1420667 ATTTCAATCCACGTGCCTGCGTGAGGCACGAC CGCCCTGGCGGACCTCAACCGGCACCTGAA spacer 
length: 30 repeater length: 32

11840   1420730 ATTTCAATCCACGTGCCTGCGTGAGGCACGAC ATGGCTATGTGTCTGGGTACTGGACCTCTCT spacer 
length: 31 repeater length: 32

11841   1420794 ATTTCAATCCACGTGCCTGCGTGAGGCACGAC TGCCCCCATACTCAGGCCGCTCAGAACACTCA spacer 
length: 32 repeater length: 32

11842   1420859 ATTTCAATCCACGTGCCTGCGTGAGGCACGAC AGACAACGTCGCCAGACACATGGTCGTAACG spacer 
length: 31 repeater length: 32

11843   1420923 ATTTCAATCCACGTGCCTGCGTGAGGCACGAC CCGGCCTTGAAAGAAGAACATCCGTGGCTTAA spacer 
length: 32 repeater length: 32

11844   1420988 ATTTCAATCCACGTGCCTGCGTGAGGCACGAC GATGACCCACTGGAAAAATATCGCCACCTCTA spacer 
length: 32 repeater length: 32

11845   1421053 ATTTCAATCCACGTGCCTGCGTGAGGCACGAC CTCGACCACGGATGCCTTCATCCCGGATGGGA spacer 
length: 32 repeater length: 32

11846   1421118 ATTTCAATCCACGTGCCTGCGTGAGGCACGAC CCGCCTGCTCATGGATGACCACGACACCCTTC spacer 
length: 32 repeater length: 32

11847   1421183 ATTTCAATCCACGTGCCTGCGTGAGGCACGAC CCCGGTTTGCGGGCACGTTGATCATGCCGATG spacer 
length: 32 repeater length: 32

11848   1421248 ATTTCAATCCACGTGCCTGCGTGAGGCACGAC CCTTCTGCATCACATATTCGACATCGGCCTCCG spacer 
length: 33 repeater length: 32

11849   1421314 ATTTCAATCCACGTGCCTGCGTGAGGCACGAC CAGGTAGCACCGGCCTTCAACCGGCATCTGCG spacer 
length: 32 repeater length: 32

11850   1421379 ATTTCAATCCACGTGCCTGCGTGAGGCACGAC CCATAGGCCCTCCGCAGTTTGTCAGAGAGTTCGG spacer 
length: 34 repeater length: 32

11851   1421446 ATTTCAATCCACGTGCCTGCGTGAGGCACGAC CGACTACTCGAGTTTCAATGGTGTCGTCGTTGT spacer 
length: 33 repeater length: 32

11852   1421512 ATTTCAATCCACGTGCCTGCGTGAGGCACGAC CACCGGCTTACCCATCGCCATGCACTCCTGCT spacer 
length: 32 repeater length: 32

11853   1421577 ATTTCAATCCACGTGCCTGCGTGAGGCACGAC CATCCGATCCTCCGTGACCATGCGGAACCACTC spacer 
length: 33 repeater length: 32

11854   1421643 ATTTCAATCCACGTGCCTGCGTGAGGCACGAC CGGGTGCCTCGGCTACCTTAGAACCGTCAAAGA spacer 
length: 33 repeater length: 32

11855   1421709 ATTTCAATCCACGTGCCTGCGTGAGGCACGAC CCGGATCGGGTGTATCATGTGCCCCATGCAGGGCA spacer 
length: 35 repeater length: 32

11856   1421777 ATTTCAATCCACGTGCCTGCGTGAGGCACGAC CGCCCGCCCTCATCATCTCCCCTGCCGCCCGTGA spacer 
length: 34 repeater length: 32

11857   1421844 ATTTCAATCCACGTGCCTGCGTGAGGCACGAC CGAGGTCGTGCAGTTCATCCGGGCGCATTATCC spacer 



length: 33 repeater length: 32
11858   1421910 ATTTCAATCCACGTGCCTGCGTGAGGCACGAC CATCGTCCTTATGCGCATGTGGAAACGCCCCGA spacer 

length: 33 repeater length: 32
11859   1421976 ATTTCAATCCACGTGCCTGCGTGAGGCACGAC CACTCTGCCCCGCACACCTCGCACGTGAAGATCA spacer 

length: 34 repeater length: 32
11860   1422043 ATTTCAATCCACGTGCCTGCGTGAGGCACGAC CGGGAGAGGTCCCACACGGTGAGGGCGACCCCTG spacer 

length: 34 repeater length: 32
11861   1422110 ATTTCAATCCACGTGCCTGCGTGAGGCACGAC CGAGATCACAGCATGACACACATCGAGATCAG spacer 

length: 32 repeater length: 32
11862   1422175 ATTTCAATCCACGTGCCTGCGTGAGGCACGAC CGTCAAGGGCGTTCGGGTCAAGACGTTCGACG spacer 

length: 32 repeater length: 32
11863   1422240 ATTTCAATCCACGTGCCTGCGTGAGGCACGAC CCGACCTGGGTCGTTGTGTGATCTTTACAGCCGA spacer 

length: 34 repeater length: 32
11864   1422307 ATTTCAATCCACGTGCCTGCGTGAGGCACGAC CCCTGTCCTCGATCGGCAACCGCCGGGGCGACA spacer 

length: 33 repeater length: 32
11865   1422373 ATTTCAATCCACGTGCCTGCGTGAGGCACGAC CCTGATGCCCCCTTCTGCGTCTCCCACCACACCT spacer 

length: 34 repeater length: 32
11866   1422440 ATTTCAATCCACGTGCCTGCGTGAGGCACGAC CGCATTCATCCCCGCCATCACGGCACCTCGATAT spacer 

length: 34 repeater length: 32
11867   1422507 ATTTCAATCCACGTGCCTGCGTGAGGCACGAC CGGCGAACCCGGCGAGAGTGGCAATACATCCCA spacer 

length: 33 repeater length: 32
11868   1422573 ATTTCAATCCACGTGCCTGCGTGAGGCACGAC CGGCGAGGTCAAGCCGGTATCGGAGTTCTACC spacer 

length: 32 repeater length: 32
11869   1422638 ATTTCAATCCACGTGCCTGCGTGAGGCACGAC GCCTTCGTTGCCGAAGCCGATCAGACGATCTT spacer 

length: 32 repeater length: 32
11870   1422703 ATTTCAATCCACGTGCCTGCGTGAGGCACGAC CGCGCGCTCTTGTGGTTCGTCGTATCCGGTAT spacer 

length: 32 repeater length: 32
11871   1422768 ATTTCAATCCACGTGCCTGCGTGAGGCACGAC CTTTCAGTTCCCGCCGAGGAAGCCCAAGCACGACC spacer 

length: 35 repeater length: 32
11872   1422836 ATTTCAATCCACGTGCCTGCGTGAGGCACGAC CACGCCCGGAACGTTTTATGACTGTATCACCG spacer 

length: 32 repeater length: 32
11873   1422901 ATTTCAATCCACGTGCCTGCGTGAGGCACGAC CACTATATATTGGAGGACAAATATCTTTCTTG
11874   
11875   
11876   GCA_000299365.1_ASM29936v1_genomic.fna(findCrispr):
11877   START       REPEAT                           

SPACER                                             
11878   crispr 1
11879   11580 AAATCACTCTCTGACTCAGTAACTATCTCTGACTCAGTA TCTGCTTCTATTGTCCAAAT spacer length: 20 

repeater length: 39
11880   11640 AAATCACTCTCTGACTCAGTAACTATCTCTGACTCAGTA 

ACAACTACTATATCACTGAGCAAATCATTCTCAGAATCTGTCTCAGTATCCGATCAACTCTCACTCTCACTCAC spacer 
length: 74 repeater length: 39

11881   11754 AAATCACTCTCTGACTCAGTAACTATCTCTGACTCAGTA 
TCTGCTTTTATAGTTCAAACAAAATCACTTTCCGATTCTATATCGATATCAGACTCTATCTCATTGTCCCTCAC

11882   
11883   
11884   GCA_000299395.1_ASM29939v1_genomic.fna(findCrispr):
11885   START       REPEAT                           

SPACER                                             
11886   crispr 1
11887   716161 GCTGCCTTTCTCTTTGGAGC GGCTTTGCGTTTAGAAGCAGCCTTTCTCTTAGGTGCTGCTTTTCTTTT spacer 

length: 48 repeater length: 20
11888   716230 GCTGCCTTTCTCTTTGGAGC TGCTTTTTTAGCTGCAGTTTTTCTCTTTGGAGCGGCTCTGCGTTTTGC spacer 

length: 48 repeater length: 20
11889   716299 GCTGCCTTTCTCTTTGGAGC CTAAGCGTACAGCAAAGAAAGCAGCTCCAAAGAGAAAGGCAGCAGCAA
11890   
11891   
11892   crispr 2
11893   569103 GCAGTAAAAAGAACTGCAACTAAA 

GCTAAGCGTACAGCAAAGAAAGCAGCTCCAAAGAGAAAGGCAGCTAGCAAAGCTAAGCGTACAGTTAAGAA spacer 
length: 71 repeater length: 24

11894   569199 GCAGTAAAAAGAACTGCAACTAAA GCTAAGCGTACAGCAAAGAA spacer length: 20 repeater 
length: 24

11895   569244 GCAGTAAAAAGAACTGCAACTAAA CGTACAGCAAAGAAAGCAGC
11896   
11897   
11898   crispr 3
11899   501659 GGTTTTCTCTTTACAACCTTTTTC TTTGCTACTGCCTTTTTATC spacer length: 20 repeater 

length: 24
11900   501704 GGTTTTCTCTTTACAACCTTTTTC TTTGCTACTGCCTTTTTAGA spacer length: 20 repeater 



length: 24
11901   501749 GGTTTTCTCTTTACAACCTTTTTC TTTGCTACTGCCTTTTTAGA spacer length: 20 repeater 

length: 24
11902   501794 GGTTTTCTCTTTACAACCTTTTTC GTACAGCAAAGAAAGCAGCT
11903   
11904   
11905   crispr 4
11906   167464 TGGCTCATCTAATCCGACTGCCTCATAAATTG 

TCATTTTGGGATAGTTTTCATCAAACCATTTCTTGTATGTTGTTTCCTTGTTGTATCTATCAACATAATACTGTGGATCCAAATTT
GGATCAACAAATGGGGCTAATGTTT spacer length: 111 repeater length: 32

11907   167608 TGGCTCATCTAATCCGACTGCCTCATAAATTG 
AAGAATATTGTGAATAGTTTTCATCAAACCATTTCTTGTAACTTGCCTCGTTGTTGTATCTATCAACATAACTCTGTGGATCTTTA
GTTTCATCTACAAATGCAGCTGGAATAAGTA spacer length: 117 repeater length: 32

11908   167758 TGGCTCATCTAATCCGACTGCCTCATAAATTG 
GCGTACAGCAAAGAAAGCAGCTCCAAAGAGAAAGGCAGCAGCAAAAAAAGCAGCTCCAAAGAGAAAGGCAGCAGCAAAACGCAAAG
CCGCTCCAAAGAGAAAGGCAGCAAAAAGACG

11909   
11910   
11911   GCA_000300255.2_ASM30025v2_genomic.fna(findCrispr):
11912   START       REPEAT                           

SPACER                                             
11913   crispr 1
11914   867719 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA 

GACCCACGTTAGGAAGGCTCTGCCTATCGATCTACACTGGTAGAAATTCTGAATGAGTTTTAGACTGCGGAGTCCGTTGCCTTTGT
TATTG spacer length: 91 repeater length: 33

11915   867844 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACAAACGGTAGCCCAGGAAGGCTGGCC spacer length: 
28 repeater length: 33

11916   867906 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACGACGGAAGTGATAGGGTAACCGCACCT spacer 
length: 30 repeater length: 33

11917   867970 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACGATGCATCCGCAATGTGTGCCTGCT spacer length: 
28 repeater length: 33

11918   868032 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACGTACCTTGACCGCAAAAAGTGAACCG spacer 
length: 29 repeater length: 33

11919   868095 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACTAACATGACAGGAAATCCACCCGA spacer length: 
27 repeater length: 33

11920   868156 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACCCTCGGCGGCAGATGTGGAGACAGA spacer length: 
28 repeater length: 33

11921   868218 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACACATCAAGCCCCTCCAGTCATCCGTC spacer 
length: 29 repeater length: 33

11922   868281 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACATTAAAAGGGGCAGTGCCGAACCG spacer length: 
27 repeater length: 33

11923   868342 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA 
GACCCACTTCACAGCCAAAAGCGTATCTTTATCTACACTAGTAGAGATTCTGAATGAGTTTTAGACCAACCAAATATGGCCCGTTG
TTGTTTG spacer length: 93 repeater length: 33

11924   868469 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACCAACCAAATATGGCCCGTTGTTGTTTG spacer 
length: 30 repeater length: 33

11925   868533 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACACTTATGACGACATTTTTAGGGCATA spacer 
length: 29 repeater length: 33

11926   868596 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACCCCTGCCGCCTGAATATCTTTGCACC spacer 
length: 29 repeater length: 33

11927   868659 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACGCCGGAGGCGTGGCGGGATGGTTCC spacer length: 
28 repeater length: 33

11928   868721 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACGTTTCGCCCTCTCTCGGTTCATCA spacer length: 
27 repeater length: 33

11929   868782 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACTCGCCTTGTCTCGAGGCGGTCCTTG spacer length: 
28 repeater length: 33

11930   868844 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACCTTCAGATCTTCAGGATCATCCTCA spacer length: 
28 repeater length: 33

11931   868906 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACGGTGACGCAGCTGACCGCCGAACGCG spacer 
length: 29 repeater length: 33

11932   868969 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACTCTCTCCTTCATCTGGCCTGTCCGT spacer length: 
28 repeater length: 33

11933   869031 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACGAACGCCCGGAGGTCGAAGGCCGCAA spacer 
length: 29 repeater length: 33

11934   869094 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACTGTGCGGCTCGTCGCTTTCCCCGTGGT spacer 
length: 30 repeater length: 33

11935   869158 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACTACCCCTTCCTCCGTACGTAGTCTT spacer length: 
28 repeater length: 33

11936   869220 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACCACAGCCGACTTCATCAGGAAGAGA spacer length: 
28 repeater length: 33

11937   869282 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACCCACGAAAGCCTTACGCTCCGCTTTG spacer 



length: 29 repeater length: 33
11938   869345 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACATGCGCTCCGCGATCAACTCCATCG spacer length: 

28 repeater length: 33
11939   869407 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACCAGGCGGACATGGAAAGCGCGATAG spacer length: 

28 repeater length: 33
11940   869469 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACACGCTGAAGATAGACGACGTGAGCTT spacer 

length: 29 repeater length: 33
11941   869532 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACTAACCTTCCGTAAGTAACACGTTTATAT spacer 

length: 31 repeater length: 33
11942   869597 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACCGATCATCGCAGACGAGGTAGATTCA spacer 

length: 29 repeater length: 33
11943   869660 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA AACAGTGTCTGTTCACGTGTGGTATTCT spacer length: 

28 repeater length: 33
11944   869722 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACCCGGTCTGCGTCCTTGGCGAAGCTC spacer length: 

28 repeater length: 33
11945   869784 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACAAGAAGGCCGTGGTGGTCACCGCCAC spacer 

length: 29 repeater length: 33
11946   869847 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACGCACCACGTGGGCGACCCTCATCA spacer length: 

27 repeater length: 33
11947   869908 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACAGACGTTGAATCTCTGGCGGTTGC spacer length: 

27 repeater length: 33
11948   869969 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACCAGGTCGAACTTGAGAACGGAAGACT spacer 

length: 29 repeater length: 33
11949   870032 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACCTGCAGCGCACTGTTCCCAATTTTA spacer length: 

28 repeater length: 33
11950   870094 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACCGCCCGAAGAAGCCCAGGAATTCTA spacer length: 

28 repeater length: 33
11951   870156 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACGTTCACGGCACCGTGGGGAATATCGT spacer 

length: 29 repeater length: 33
11952   870219 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACTCCGGTCTTGGAGTAGTGAGCCACT spacer length: 

28 repeater length: 33
11953   870281 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACGGGAGTTCGACCAGTTCATAACCTGGA spacer 

length: 30 repeater length: 33
11954   870345 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACGGAGCAGTATTAGACTTAATCGTCT spacer length: 

28 repeater length: 33
11955   870407 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACGGCGCGGCCCGCAGCTTCCTGACCG spacer length: 

28 repeater length: 33
11956   870469 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GATGAGTTTTAGACGGGAGTTCGACCAGTTCATAACCTGGA 

spacer length: 41 repeater length: 33
11957   870544 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACGGAGCAGTATTAGACTTAATCGTCT spacer length: 

28 repeater length: 33
11958   870606 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA CAGCTTCCTGACCGAATCTACACTAGTA
11959   
11960   
11961   GCA_000303155.1_ASM30315v1_genomic.fna(findCrispr):
11962   START       REPEAT                           

SPACER                                             
11963   crispr 1
11964   281180 TTTCAATCTCCACTATTTGGAGATTCGCGTTTTAAC ATTTTGAAGGCACGAGAAACAAACTATTCTGAATATC 

spacer length: 37 repeater length: 36
11965   281254 TTTCAATCTCCACTATTTGGAGATTCGCGTTTTAAC TACAGATTTCTTGCAATTCTAACGCTCAAAGATGAATG 

spacer length: 38 repeater length: 36
11966   281329 TTTCAATCTCCACTATTTGGAGATTCGCGTTTTAAC TGACTGGCATTGTAATACCGCCAGATTGGCTAGGTA 

spacer length: 36 repeater length: 36
11967   281402 TTTCAATCTCCACTATTTGGAGATTCGCGTTTTAAC CAGATGAAAATATGAGTTTACATTTACTGCATGTATACT 

spacer length: 39 repeater length: 36
11968   281478 TTTCAATCTCCACTATTTGGAGATTCGCGTTTTAAC TCTCTGTCTGGTTCATGCCGTTGTTCCGCGTAGGTGC 

spacer length: 37 repeater length: 36
11969   281552 TTTCAATCTCCACTATTTGGAGATTCGCGTTTTAAC CAAAGCGTCAGCAACCAGGTAAATGAGCGCATGCAACAAA 

spacer length: 40 repeater length: 36
11970   281629 TTTCAATCTCCACTATTTGGAGATTCGCGTTTTAAC 

TACAACCTCTGGCTATCGGGCTACAATCCCCGGGAGATAAG spacer length: 41 repeater length: 36
11971   281707 TTTCAATCTCCACTATTTGGAGATTCGCGTTTTAAC TAGACGTTCATGCACTTTGTTAAGATGTTTGAAGTTCCT 

spacer length: 39 repeater length: 36
11972   281783 TTTCAATCTCCACTATTTGGAGATTCGCGTTTTAAC TTATGTGTTAGAGGTCATTACCCGCGACTGGTACTT 

spacer length: 36 repeater length: 36
11973   281856 TTTCAATCTCCACTATTTGGAGATTCGCGTTTTAAC TCAATATGGAATTTTCGCCAGAGAAAAACGGCGTGGTGCA 

spacer length: 40 repeater length: 36
11974   281933 TTTCAATCTCCACTATTTGGAGATTCGCGTTTTAAC 

AATACTACAAAAAGATGCGCAAGATGTATGGCAACATTTAC spacer length: 41 repeater length: 36
11975   282011 TTTCAATCTCCACTATTTGGAGATTCGCGTTTTAAC GGGCATTTATGCAGTTAGCTTTTACGAGATAGGCAAACCT 



spacer length: 40 repeater length: 36
11976   282088 TTTCAATCTCCACTATTTGGAGATTCGCGTTTTAAC GTATTGGAGAAAGGCGCAACTACATGAGTGAGATATTCTG 

spacer length: 40 repeater length: 36
11977   282165 TTTCAATCTCCACTATTTGGAGATTCGCGTTTTAAC TTACAAAACAGTGTTTACCACTATGTGGGCATAGCA 

spacer length: 36 repeater length: 36
11978   282238 TTTCAATCTCCACTATTTGGAGATTCGCGTTTTAAC 

GAGCGATGCCAAGAACCCTAGGCCCATGAATCCAGTATGGGC spacer length: 42 repeater length: 36
11979   282317 TTTCAATCTCCACTATTTGGAGATTCGCGTTTTAAC TTGTTTCCATGTCCATAAGCTTGATGACTTGCATGTAAG 

spacer length: 39 repeater length: 36
11980   282393 TTTCAATCTCCACTATTTGGAGATTCGCGTTTTAAC 

AGATACGACAGTGAAAAAAGAGCAGCAGCGTCGTATTATTT spacer length: 41 repeater length: 36
11981   282471 TTTCAATCTCCACTATTTGGAGATTCGCGTTTTAAC GTACCATACGTGACTCCATCGAAAACGACGCCAACAT 

spacer length: 37 repeater length: 36
11982   282545 TTTCAATCTCCACTATTTGGAGATTCGCGTTTTAAC GTTGACAGACAGGAGCGCCTTTAGGAACGTGTCAGGCG 

spacer length: 38 repeater length: 36
11983   282620 TTTCAATCTCCACTATTTGGAGATTCGCGTTTTAAC TGCTTGTGTGGGTATCAGTCGGCGACAAATTCAAGCCCTT 

spacer length: 40 repeater length: 36
11984   282697 TTTCAATCTCCACTATTTGGAGATTCGCGTTTTAAC CTGAATGTCTTGTTTGCTTCCTGCTCTACGATTTTCCC 

spacer length: 38 repeater length: 36
11985   282772 TTTCAATCTCCACTATTTGGAGATTCGCGTTTTAAC CTTGTTCAATACTGCTAGATGGGCCTCCCAGTCAA 

spacer length: 35 repeater length: 36
11986   282844 TTTCAATCTCCACTATTTGGAGATTCGCGTTTTAAC 

TCGTTAACGTCGGAGTAAACGACTTTCATGTTATTGTAATC spacer length: 41 repeater length: 36
11987   282922 TTTCAATCTCCACTATTTGGAGATTCGCGTTTTAAC 

AAGAAGGCAAGAGAAACAGTTGATGTCACCGACTATACGGT spacer length: 41 repeater length: 36
11988   283000 TTTCAATCTCCACTATTTGGAGATTCGCGTTTTAAC AAGACTCCTGAAACGGTGGGATTCGCTCAACCACATAGG 

spacer length: 39 repeater length: 36
11989   283076 TTTCAATCTCCACTATTTGGAGATTCGCGTTTTAAC 

CTGGTAGCCAGGCTATCCCTGCCAGGCCACGCTTGGCACCA spacer length: 41 repeater length: 36
11990   283154 TTTCAATCTCCACTATTTGGAGATTCGCGTTTTAAC AACAAGTACAAACGGAATAGACATAGATAATAGATATAGG 

spacer length: 40 repeater length: 36
11991   283231 TTTCAATCTCCACTATTTGGAGATTCGCGTTTTAAC GCAGAACGGCAGAGTGCTGAGTGCTGACCTATC spacer 

length: 33 repeater length: 36
11992   283301 TTTCAATCTCCACTATTTGGAGATTCGCGTTTTAAC TGTATTAAACTCCGCTTTCTGACCAAAAGAAACAAAG 

spacer length: 37 repeater length: 36
11993   283375 TTTCAATCTCCACTATTTGGAGATTCGCGTTTTAAC AACGACCATGAGGTCATGGCGTTCCTGTTTGCGTATCAGC 

spacer length: 40 repeater length: 36
11994   283452 TTTCAATCTCCACTATTTGGAGATTCGCGTTTTAAC AGGAGCCAGTATTTGAATGTCAACAAGTACAAACGGAAT 

spacer length: 39 repeater length: 36
11995   283528 TTTCAATCTCCACTATTTGGAGATTCGCGTTTTAAC CAGGGCCCGCTCTCACCAAGGAACAAGTCGTCTACAATCT 

spacer length: 40 repeater length: 36
11996   283605 TTTCAATCTCCACTATTTGGAGATTCGCGTTTTAAC GAATCCATGTTCCTGCGTATGTCGCAAGCGTCCCCTGA 

spacer length: 38 repeater length: 36
11997   283680 TTTCAATCTCCACTATTTGGAGATTCGCGTTTTAAC GCCATGGCCGAAGCCACTTGGGCTGGCATGTATGTCC 

spacer length: 37 repeater length: 36
11998   283754 TTTCAATCTCCACTATTTGGAGATTCGCGTTTTAAC GCTTTGGTGTCTGGTACAGATCGCAAGGCGGGCAACTGGA 

spacer length: 40 repeater length: 36
11999   283831 TTTCAATCTCCACTATTTGGAGATTCGCGTTTTAAC AGATGAAGCGACTGATCAAGCTCCTAAAAGAAGAATAAA 

spacer length: 39 repeater length: 36
12000   283907 TTTCAATCTCCACTATTTGGAGATTCGCGTTTTAAC CACTTTTTCGGCTCTTTTAGTTAAACCGAGCACGAATTA
12001   
12002   
12003   GCA_000306725.1_ASM30672v1_genomic.fna(findCrispr):
12004   START       REPEAT                           

SPACER                                             
12005   GCA_000317795.1_ASM31779v1_genomic.fna(findCrispr):
12006   START       REPEAT                           

SPACER                                             
12007   crispr 1
12008   1076681 TTGATGTTGTGGTTGATGTTGTGGTGGTTG 

ATGGAGTTGTGGTTGATGTTGTGGTGGTTGATGGAGTTGTGGTTGATGTG spacer length: 50 repeater 
length: 30

12009   1076762 TTGATGTTGTGGTTGATGTTGTGGTGGTTG ATGGAGTTGTGGTTGATGTG spacer length: 20 
repeater length: 30

12010   1076813 TTGATGTTGTGGTTGATGTTGTGGTGGTTG TTAACATTACTCCATCATAC
12011   
12012   
12013   crispr 2
12014   1088327 CGTTTGATAGTGAAGTGCTTAGGGATGATATGGAAGATGA TAGGGATGATATCTGTGATTCTAATGTGGAGTTA 

spacer length: 34 repeater length: 40
12015   1088402 CGTTTGATAGTGAAGTGCTTAGGGATGATATGGAAGATGA 



CAATGCAGAGTAATCGTTTGATAGTGAAGTTGATAGGGATGATATGGAAGATGATAGGGATGATATCTGTGATTCTAATGTGGAGT
TA spacer length: 88 repeater length: 40

12016   1088531 CGTTTGATAGTGAAGTGCTTAGGGATGATATGGAAGATGA 
ATTACTCCATCATACATAAAGCAGTTCTATATCATAATAAAATTACCAAATGAGACCGAAAGCAATTGGTTTAATCAGGGCTTTAT
AA

12017   
12018   
12019   crispr 3
12020   1488632 TTGCCTAGTATGATATATAATGGTAGTGAAGAAAGATATG 

TATTAAACCAAACACAACAGATAGTTGTTAATAAAGCATTTAACATTACTCCATCATACATAAAGCAGTTCTATATCATAATAAAA
TTACCAAATGAGACCGAAAGCAATTGGTTTAATTCAAACTATGTTATAAC spacer length: 136 repeater 
length: 40

12021   1488809 TTGCCTAGTATGATATATAATGGTAGTGAAGAAAGATATG 
TATTAAACCAAACACAACAGATAGTTGTTAATAAAGCATTTAACATTACTCCATCATACATAAAGCAGTTCTATGATGTAATTATT
TTGCCTAATGGAACGATTAGTAATTGGTTTAATTCAAACTATGTTATAAC spacer length: 136 repeater 
length: 40

12022   1488986 TTGCCTAGTATGATATATAATGGTAGTGAAGAAAGATATG 
TATTAAACCAAACACAACAGATAGTTGTTAATAAAGCATTTAACATTACTCCATCATACATAAAGCAGTTCTATATCATAATAAAA
TTACCAAATGAGACCGAAAGCAATTGGTTTAATCAGGGCTTTATAATAAC spacer length: 136 repeater 
length: 40

12023   1489163 TTGCCTAGTATGATATATAATGGTAGTGAAGAAAGATATG 
AGTGAAGAAAGATATGTATTAAACCAAACACAACAGATAGTTGTTAATAAAGCATTTAACATTACTCCATCATACATAAAGCAGTT
CTATATCATAATAAAATTACCAAATGAGACCGAAAGCAATTGGTTTAATC

12024   
12025   
12026   GCA_000327485.1_ASM32748v1_genomic.fna(findCrispr):
12027   START       REPEAT                           

SPACER                                             
12028   crispr 1
12029   524426 GGAGGGTTCTTCGAAATCCGAAAG GTGCATCTAACAGTGAGGACGAGGAAAGCC spacer length: 30 

repeater length: 24
12030   524481 GGAGGGTTCTTCGAAATCCGAAAG GTGCATCTAACAGTGAGGACGAGGAAAGCT spacer length: 30 

repeater length: 24
12031   524536 GGAGGGTTCTTCGAAATCCGAAAG GACTGTAAAATACTCGTTAAGTGTTCATGA
12032   
12033   
12034   crispr 2
12035   1976161 ATATCCCTGACAAGGAAGCAGCATGG 

AATATTCTTTTAACCTTAGCTAATGATCCGGATTATTTTGTTAAAATGCGTACCGCAGATGCTCTTGGAAAGATCTTTTCG 
spacer length: 81 repeater length: 26

12036   1976269 ATATCCCTGACAAGGAAGCAGCATGG 
GATACTCTTCTAACCTTATCCAGTGTTCCGGATTATTTTGTTAAAACGAGTACCGCAGATGCTCTTGGAAAGATCTTTTCG 
spacer length: 81 repeater length: 26

12037   1976377 ATATCCCTGACAAGGAAGCAGCATGG 
TGAGGGTTCTTCGAAGTGGTGGCCACAACAGTTCCGTGGTCCTCCGTCTTACCTCAGTTCCGGAGGCAGTGCCCTGCCGGC

12038   
12039   
12040   crispr 3
12041   2643916 ATTTCAACCCACACTCCCGCGAAGGGAGTGAC TATTTTTTCAAATCTGTTGCGTGTAGATCCGGG spacer 

length: 33 repeater length: 32
12042   2643982 ATTTCAACCCACACTCCCGCGAAGGGAGTGAC TCGATTCTCGGGGCATGGTCAGGGAAGTGGGG spacer 

length: 32 repeater length: 32
12043   2644047 ATTTCAACCCACACTCCCGCGAAGGGAGTGAC TTCACCGATCCGCCATACGTCAAGGAGCTCTA spacer 

length: 32 repeater length: 32
12044   2644112 ATTTCAACCCACACTCCCGCGAAGGGAGTGAC CACCGTCCTTCTCTCCCATCACGACAAGCGCCT spacer 

length: 33 repeater length: 32
12045   2644178 ATTTCAACCCACACTCCCGCGAAGGGAGTGAC TCCGGAATACAGCACAGTGCCCCCGGTACTATC spacer 

length: 33 repeater length: 32
12046   2644244 ATTTCAACCCACACTCCCGCGAAGGGAGTGAC TAGGAGATGACCCTAGAATATGGGCTTTTGA spacer 

length: 31 repeater length: 32
12047   2644308 ATTTCAACCCACACTCCCGCGAAGGGAGTGAC TTCAGGAGTCGTTCCCGTACCGGCAGGTTTGTTC spacer 

length: 34 repeater length: 32
12048   2644375 ATTTCAACCCACACTCCCGCGAAGGGAGTGAC TGTCGAGCCACGACCGGACCAACAGGTAACCCG spacer 

length: 33 repeater length: 32
12049   2644441 ATTTCAACCCACACTCCCGCGAAGGGAGTGAC TTGCATCGCCCTTTGTTTCAATGGCGATGGAA spacer 

length: 32 repeater length: 32
12050   2644506 ATTTCAACCCACACTCCCGCGAAGGGAGTGAC GCTATTCGTGAACCACCTTTTATTGATGGACC spacer 

length: 32 repeater length: 32
12051   2644571 ATTTCAACCCACACTCCCGCGAAGGGAGTGAC TGCCCCGCTCGTCAATGACCATCCCGTTGGAA spacer 

length: 32 repeater length: 32
12052   2644636 ATTTCAACCCACACTCCCGCGAAGGGAGTGAC TCCTGGTTTGACCGCAGTTTATCGTATTCTGGA spacer 



length: 33 repeater length: 32
12053   2644702 ATTTCAACCCACACTCCCGCGAAGGGAGTGAC TGCAAATGGCAGAGTATACCGAAAGATCGATGC spacer 

length: 33 repeater length: 32
12054   2644768 ATTTCAACCCACACTCCCGCGAAGGGAGTGAC TTCTTTCAAGCAGGGGATTTTATGGAGCTCTG spacer 

length: 32 repeater length: 32
12055   2644833 ATTTCAACCCACACTCCCGCGAAGGGAGTGAC TCAGCATGTCGGGGAGTTCCAGTTCAACCTCAT spacer 

length: 33 repeater length: 32
12056   2644899 ATTTCAACCCACACTCCCGCGAAGGGAGTGAC CTTTCGCTTCCGTGGATCTCAACTTCCCGAGGCA spacer 

length: 34 repeater length: 32
12057   2644966 ATTTCAACCCACACTCCCGCGAAGGGAGTGAC GAAAAAATGTGTATGTGCATAATGGGTACTCTG spacer 

length: 33 repeater length: 32
12058   2645032 ATTTCAACCCACACTCCCGCGAAGGGAGTGAC CGCCTTTGTGTACATCGCGAACCCGAAAGAATCAT spacer 

length: 35 repeater length: 32
12059   2645100 ATTTCAACCCACACTCCCGCGAAGGGAGTGAC TATTTTTTAACCTTCACCGTTACGCGATCGCGG spacer 

length: 33 repeater length: 32
12060   2645166 ATTTCAACCCACACTCCCGCGAAGGGAGTGAC ATTTTCAGGAGATGAAAGTACATGGTTAACGTAA spacer 

length: 34 repeater length: 32
12061   2645233 ATTTCAACCCACACTCCCGCGAAGGGAGTGAC AGATATAGATAATAAATCTGCACAATGAATTAA spacer 

length: 33 repeater length: 32
12062   2645299 ATTTCAACCCACACTCCCGCGAAGGGAGTGAC TCATCAATCATAATATCACCCAAACATATTAC spacer 

length: 32 repeater length: 32
12063   2645364 ATTTCAACCCACACTCCCGCGAAGGGAGTGAC CCTTCGACGGGATGCAGTCCGGTGTCGTGTA spacer 

length: 31 repeater length: 32
12064   2645428 ATTTCAACCCACACTCCCGCGAAGGGAGTGAC GGATCAACCTTTCCCCCGCAAAGCCTGCAGCG spacer 

length: 32 repeater length: 32
12065   2645493 ATTTCAACCCACACTCCCGCGAAGGGAGTGAC TTTTGATCACAGAGATATTTTTTAGACATCTGG spacer 

length: 33 repeater length: 32
12066   2645559 ATTTCAACCCACACTCCCGCGAAGGGAGTGAC TTCGTATGGTGGGGATGGCTTGTCATGCCGAT spacer 

length: 32 repeater length: 32
12067   2645624 ATTTCAACCCACACTCCCGCGAAGGGAGTGAC CCCCATCGCAGTTTTCATCCCGGTCGCAAACTC spacer 

length: 33 repeater length: 32
12068   2645690 ATTTCAACCCACACTCCCGCGAAGGGAGTGAC TCAGATGGACCGCCCCCTCCAATTGACGTAAT spacer 

length: 32 repeater length: 32
12069   2645755 ATTTCAACCCACACTCCCGCGAAGGGAGTGAC GCATTACCCGCCCCGGAGAGGTTCGAGCTCGA spacer 

length: 32 repeater length: 32
12070   2645820 ATTTCAACCCACACTCCCGCGAAGGGAGTGAC AGGTCCGGCCCCATCGTCCGGGCCGCATTCGTCC spacer 

length: 34 repeater length: 32
12071   2645887 ATTTCAACCCACACTCCCGCGAAGGGAGTGAC GTTTCAGATCCCAGATCCGTTCATAGACTTTC spacer 

length: 32 repeater length: 32
12072   2645952 ATTTCAACCCACACTCCCGCGAAGGGAGTGAC GGATTGCTGCGAAGGGTGCCTTGAAAGAGTGCA spacer 

length: 33 repeater length: 32
12073   2646018 ATTTCAACCCACACTCCCGCGAAGGGAGTGAC GCCGTACGTGCCCGCCATGTACATCAGGAGCT spacer 

length: 32 repeater length: 32
12074   2646083 ATTTCAACCCACACTCCCGCGAAGGGAGTGAC TATGCGTCCCTGATCTTTTTCTTGTATCCTCCC spacer 

length: 33 repeater length: 32
12075   2646149 ATTTCAACCCACACTCCCGCGAAGGGAGTGAC CGCTTTCCTCGGTGGAATGCGGAAAAGGATGTG spacer 

length: 33 repeater length: 32
12076   2646215 ATTTCAACCCACACTCCCGCGAAGGGAGTGAC TCCACATATTGTCTGGTGTACTCATGGGAGAT spacer 

length: 32 repeater length: 32
12077   2646280 ATTTCAACCCACACTCCCGCGAAGGGAGTGAC CCATTTTGCACACCTGTCTTTTGTTCGTCGATC spacer 

length: 33 repeater length: 32
12078   2646346 ATTTCAACCCACACTCCCGCGAAGGGAGTGAC TTTGCCAGCACCCGGGCCACGTCTGCATCTCGC spacer 

length: 33 repeater length: 32
12079   2646412 ATTTCAACCCACACTCCCGCGAAGGGAGTGAC TTGGCATTACTCCCGATTCAAATAACATTATCA spacer 

length: 33 repeater length: 32
12080   2646478 ATTTCAACCCACACTCCCGCGAAGGGAGTGAC CTGCAATGTTTCAAAGGTTGTTAGCCTTATGC spacer 

length: 32 repeater length: 32
12081   2646543 ATTTCAACCCACACTCCCGCGAAGGGAGTGAC ATTGCGCTTTGCATCTCCCTGTATGCTACACTT spacer 

length: 33 repeater length: 32
12082   2646609 ATTTCAACCCACACTCCCGCGAAGGGAGTGAC TTAACGGTTTAGTAGATGCAACGCTATCTGT spacer 

length: 31 repeater length: 32
12083   2646673 ATTTCAACCCACACTCCCGCGAAGGGAGTGAC CTTTTTACTGGTTGTCATGACAATCTTTGTAATCA spacer 

length: 35 repeater length: 32
12084   2646741 ATTTCAACCCACACTCCCGCGAAGGGAGTGAC TTAAATATGTTGTACTAGAATCAATCTCTAT spacer 

length: 31 repeater length: 32
12085   2646805 ATTTCAACCCACACTCCCGCGAAGGGAGTGAC CAGTGTTTCAAAGCTCTGGATCGTGCCGTGGAAG spacer 

length: 34 repeater length: 32
12086   2646872 ATTTCAACCCACACTCCCGCGAAGGGAGTGAC CTGCAATGTTTCAAAGGTTGTTAGCCTTACGC spacer 

length: 32 repeater length: 32
12087   2646937 ATTTCAACCCACACTCCCGCGAAGGGAGTGAC GTTACCATTCTTTTTCATCTCCTGCTCTAATATA spacer 

length: 34 repeater length: 32



12088   2647004 ATTTCAACCCACACTCCCGCGAAGGGAGTGAC TTGCGATCATGCAGATTAACGCCTGCGCTGCAA spacer 
length: 33 repeater length: 32

12089   2647070 ATTTCAACCCACACTCCCGCGAAGGGAGTGAC TGAAGTGGTGGATGGATTCCACCGGACCCGCGTT spacer 
length: 34 repeater length: 32

12090   2647137 ATTTCAACCCACACTCCCGCGAAGGGAGTGAC ATGGTGACGGCATTTATTGCACCATTCACGG spacer 
length: 31 repeater length: 32

12091   2647201 ATTTCAACCCACACTCCCGCGAAGGGAGTGAC TTCCGGGGAATCGCGGATGCCTTTGCGGATCAATGGG 
spacer length: 37 repeater length: 32

12092   2647271 ATTTCAACCCACACTCCCGCGAAGGGAGTGAC TAATACAAAACCACTTCATTATCTGTCTAAAAT spacer 
length: 33 repeater length: 32

12093   2647337 ATTTCAACCCACACTCCCGCGAAGGGAGTGAC TCGGTGGTCTGTTGACCGGATCAAGGATGGTAAGC spacer 
length: 35 repeater length: 32

12094   2647405 ATTTCAACCCACACTCCCGCGAAGGGAGTGAC GTCTCTTTTGTTGACCGTATATCTACCACAAA spacer 
length: 32 repeater length: 32

12095   2647470 ATTTCAACCCACACTCCCGCGAAGGGAGTGAC CGGGACCACCAGCGTTGCATCGCGCCGGTAATCAA spacer 
length: 35 repeater length: 32

12096   2647538 ATTTCAACCCACACTCCCGCGAAGGGAGTGAC GCTCCGAGATCGCGTTGCTGATCGTGGAGATGC spacer 
length: 33 repeater length: 32

12097   2647604 ATTTCAACCCACACTCCCGCGAAGGGAGTGAC GAAAAGGAGGGAGAGGAGGAAGCGGCAGAAACAGAG spacer 
length: 36 repeater length: 32

12098   2647673 ATTTCAACCCACACTCCCGCGAAGGGAGTGAC TCACTCCTGCACAGCAGGCGTTGGTTATCGAAC spacer 
length: 33 repeater length: 32

12099   2647739 ATTTCAACCCACACTCCCGCGAAGGGAGTGAC TTAGATGGGCAATTGTATTCACCCGTTCCGGA spacer 
length: 32 repeater length: 32

12100   2647804 ATTTCAACCCACACTCCCGCGAAGGGAGTGAC GCGTTCCTGAAGACGGGGCCGCATGTCCTGACG spacer 
length: 33 repeater length: 32

12101   2647870 ATTTCAACCCACACTCCCGCGAAGGGAGTGAC GGGGATCCTTGAGCGACTCGCTCCGACCTTGAT spacer 
length: 33 repeater length: 32

12102   2647936 ATTTCAACCCACACTCCCGCGAAGGGAGTGAC TCCCTTGATAGGGTGCGAGTGGACCGGGTTGTA spacer 
length: 33 repeater length: 32

12103   2648002 ATTTCAACCCACACTCCCGCGAAGGGAGTGAC TACTATTGCAAGTATCCGTTTTACATCCATG spacer 
length: 31 repeater length: 32

12104   2648066 ATTTCAACCCACACTCCCGCGAAGGGAGTGAC TTGATGAGCTCGGGATGTGATCTGGATGTTCATC spacer 
length: 34 repeater length: 32

12105   2648133 ATTTCAACCCACACTCCCGCGAAGGGAGTGAC GTAAAGTTTACTGTTTACGCGCAATCCCATTAA spacer 
length: 33 repeater length: 32

12106   2648199 ATTTCAACCCACACTCCCGCGAAGGGAGTGAC TATTACGCTGAATACAGGGATTGGAGGGCAAA spacer 
length: 32 repeater length: 32

12107   2648264 ATTTCAACCCACACTCCCGCGAAGGGAGTGAC TTAGGTTCTAAATTTGTTGCTGTATAATTTCC spacer 
length: 32 repeater length: 32

12108   2648329 ATTTCAACCCACACTCCCGCGAAGGGAGTGAC TTTATCTATCGGTTAAATGGTGTGCAACATGG spacer 
length: 32 repeater length: 32

12109   2648394 ATTTCAACCCACACTCCCGCGAAGGGAGTGAC TTTTACGTTTCCCTGGTTTTTAACCCTTAAATT spacer 
length: 33 repeater length: 32

12110   2648460 ATTTCAACCCACACTCCCGCGAAGGGAGTGAC GCCGCGAAATTTTGCGTATTTTCCGCTGAATCG
12111   
12112   
12113   crispr 4
12114   938519 GTCGAAGACCGTGAGGATGAGAAGAACCCGTGAG GGTTCTTCGATTTTCCAAGA spacer length: 20 

repeater length: 34
12115   938574 GTCGAAGACCGTGAGGATGAGAAGAACCCGTGAG AGTTCTTCGATTTTCCAAGA spacer length: 20 

repeater length: 34
12116   938629 GTCGAAGACCGTGAGGATGAGAAGAACCCGTGAG GTTAAGTGTTCATGAAGAAA
12117   
12118   
12119   crispr 5
12120   2098698 GTTTCAATCCTTGTTCTCGTGGATGTTTCGCTCGAAG GACATTTACCCAATGGCTGATTGGCAGTTAGCGA 

spacer length: 34 repeater length: 37
12121   2098770 GTTTCAATCCTTGTTCTCGTGGATGTTTCGCTCGAAG TATTTACGGCGTTCTGTTCAATCTTAACCGCCGGATAG 

spacer length: 38 repeater length: 37
12122   2098846 GTTTCAATCCTTGTTCTCGTGGATGTTTCGCTCGAAG GTTACGGGGGAGAAGGGACTGCATTGCGGTCTTACA 

spacer length: 36 repeater length: 37
12123   2098920 GTTTCAATCCTTGTTCTCGTGGATGTTTCGCTCGAAG ACCGAGCAGGGCAAACGCTCGCTGGCGGTTCTTG 

spacer length: 34 repeater length: 37
12124   2098992 GTTTCAATCCTTGTTCTCGTGGATGTTTCGCTCGAAG CAGGGGTAACTTTGCTGGGTTCAAGCAGGTGTGTCCG 

spacer length: 37 repeater length: 37
12125   2099067 GTTTCAATCCTTGTTCTCGTGGATGTTTCGCTCGAAG TCCTATAACATCGCACGCAACAGTGGTCTTTCGG 

spacer length: 34 repeater length: 37
12126   2099139 GTTTCAATCCTTGTTCTCGTGGATGTTTCGCTCGAAG CAAGAGGCGGAAAACAAACACCTCACGGTTGACG 

spacer length: 34 repeater length: 37
12127   2099211 GTTTCAATCCTTGTTCTCGTGGATGTTTCGCTCGAAG GGAATTATCTTGTATTCAGTCATTCGCACGATGGC 



spacer length: 35 repeater length: 37
12128   2099284 GTTTCAATCCTTGTTCTCGTGGATGTTTCGCTCGAAG CCTATAGGTAATATAGGTAATTGTCGCCCGGCTT 

spacer length: 34 repeater length: 37
12129   2099356 GTTTCAATCCTTGTTCTCGTGGATGTTTCGCTCGAAG AAACTCTCATTTTGGGCTTCTTTTCCAAGTGGTT 

spacer length: 34 repeater length: 37
12130   2099428 GTTTCAATCCTTGTTCTCGTGGATGTTTCGCTCGAAG TGTTTTATCCGAGCGGTGCGCCCGGGTCAAAAG 

spacer length: 33 repeater length: 37
12131   2099499 GTTTCAATCCTTGTTCTCGTGGATGTTTCGCTCGAAG GGTACTCGAAATCATTGATAGTCGTAGTGTTTG 

spacer length: 33 repeater length: 37
12132   2099570 GTTTCAATCCTTGTTCTCGTGGATGTTTCGCTCGAAG CAGAATTGAATGAACAGATTGCAGAACTCGAAGCAAA 

spacer length: 37 repeater length: 37
12133   2099645 GTTTCAATCCTTGTTCTCGTGGATGTTTCGCTCGAAG CCAGAATATAGTATTATGCATTTGTAGCCGGTG 

spacer length: 33 repeater length: 37
12134   2099716 GTTTCAATCCTTGTTCTCGTGGATGTTTCGCTCGAAG CATCGAGAAGGACGGCGGGTTGCTCGTCAAGGGT 

spacer length: 34 repeater length: 37
12135   2099788 GTTTCAATCCTTGTTCTCGTGGATGTTTCGCTCGAAG TTTACAGTATTGCGGGTGTATTATTCATCTGCACGATT 

spacer length: 38 repeater length: 37
12136   2099864 GTTTCAATCCTTGTTCTCGTGGATGTTTCGCTCGAAG AGACGAAATGGAAAAAAAGAAATTGACGCACTGC 

spacer length: 34 repeater length: 37
12137   2099936 GTTTCAATCCTTGTTCTCGTGGATGTTTCGCTCGAAG GTACATATTAATCATCTCAGACCATGTTCCTTATC 

spacer length: 35 repeater length: 37
12138   2100009 GTTTCAATCCTTGTTCTCGTGGATGTTTCGCTCGAAG TCGTCTGGCTTACGCTCTTTCTTTTCAGCCATCTT 

spacer length: 35 repeater length: 37
12139   2100082 GTTTCAATCCTTGTTCTCGTGGATGTTTCGCTCGAAG AGGGTATGATACCTTACAACAATCTTTTTGTGAGGT 

spacer length: 36 repeater length: 37
12140   2100156 GTTTCAATCCTTGTTCTCGTGGATGTTTCGCTCGAAG GTCCACCTGGTAAGCGGTATTTTAGTGGTTTTT 

spacer length: 33 repeater length: 37
12141   2100227 GTTTCAATCCTTGTTCTCGTGGATGTTTCGCTCGAAG TGCGGCAAGGTCTATGTTGAAATGAAATTCGTTGT 

spacer length: 35 repeater length: 37
12142   2100300 GTTTCAATCCTTGTTCTCGTGGATGTTTCGCTCGAAG GTAATGGTTCCAAATTCCGATCTGGTGTTATCA 

spacer length: 33 repeater length: 37
12143   2100371 GTTTCAATCCTTGTTCTCGTGGATGTTTCGCTCGAAG GGAAAGCGTCACATCGTCCACTACCGCAGATCCGGC 

spacer length: 36 repeater length: 37
12144   2100445 GTTTCAATCCTTGTTCTCGTGGATGTTTCGCTCGAAG TACGGAAATTCTGCGACATTTTCCCACCGTCGGG 

spacer length: 34 repeater length: 37
12145   2100517 GTTTCAATCCTTGTTCTCGTGGATGTTTCGCTCGAAG CGTGTGGGTTGTCGAGGGGTGATACCGTGGTTTTC 

spacer length: 35 repeater length: 37
12146   2100590 GTTTCAATCCTTGTTCTCGTGGATGTTTCGCTCGAAG GGGGATCAATGGAGACTATACTATACCGGAAATG 

spacer length: 34 repeater length: 37
12147   2100662 GTTTCAATCCTTGTTCTCGTGGATGTTTCGCTCGAAG ATACACCGGCTGGTTATGGCACGGGCGCATGGT 

spacer length: 33 repeater length: 37
12148   2100733 GTTTCAATCCTTGTTCTCGTGGATGTTTCGCTCGAAG TTTAATGTCTGTTGAACCAACATCGGAACCAACA 

spacer length: 34 repeater length: 37
12149   2100805 GTTTCAATCCTTGTTCTCGTGGATGTTTCGCTCGAAG GGAATGAACACAGAGAGTGTTTCATCAATGTGG 

spacer length: 33 repeater length: 37
12150   2100876 GTTTCAATCCTTGTTCTCGTGGATGTTTCGCTCGAAG TCTGGCATAACCGCTTGATACTCTTCATAGAGT 

spacer length: 33 repeater length: 37
12151   2100947 GTTTCAATCCTTGTTCTCGTGGATGTTTCGCTCGAAG ATGATTGTAGGATCGAAGGCGAAGAAGAAGATGAA 

spacer length: 35 repeater length: 37
12152   2101020 GTTTCAATCCTTGTTCTCGTGGATGTTTCGCTCGAAG TGCTTCTTTTCTTGTGTAGAACACTTTTCCTATG 

spacer length: 34 repeater length: 37
12153   2101092 GTTTCAATCCTTGTTCTCGTGGATGTTTCGCTCGAAG GTGAAACCATGTTAGCACCCGATACAATCAAACGA 

spacer length: 35 repeater length: 37
12154   2101165 GTTTCAATCCTTGTTCTCGTGGATGTTTCGCTCGAAG CAAGCTTTGCTACAATCTAATGTTGTCTTGGGGTATAT 

spacer length: 38 repeater length: 37
12155   2101241 GTTTCAATCCTTGTTCTCGTGGATGTTTCGCTCGAAG GTGAAACCATGTTAGCACCCGATACAATCAAACGA 

spacer length: 35 repeater length: 37
12156   2101314 GTTTCAATCCTTGTTCTCGTGGATGTTTCGCTCGAAG CCGTTCCTGTTCTCTTAAGAGGGGAGGGGAGGGG 

spacer length: 34 repeater length: 37
12157   2101386 GTTTCAATCCTTGTTCTCGTGGATGTTTCGCTCGAAG TGACAATCGGTTGGGTATATCCATCATTCCTGA 

spacer length: 33 repeater length: 37
12158   2101457 GTTTCAATCCTTGTTCTCGTGGATGTTTCGCTCGAAG TGTGGGGTCCCAATCGGGCCCTTCTTTCGTCCAC 

spacer length: 34 repeater length: 37
12159   2101529 GTTTCAATCCTTGTTCTCGTGGATGTTTCGCTCGAAG CCAGCCGGAGGCGATCATGGCTCCGTTGATCGCACC 

spacer length: 36 repeater length: 37
12160   2101603 GTTTCAATCCTTGTTCTCGTGGATGTTTCGCTCGAAG AAACGCCCGGAACGGTCAAGGCGCCCGTTAAGAAAA 

spacer length: 36 repeater length: 37
12161   2101677 GTTTCAATCCTTGTTCTCGTGGATGTTTCGCTCGAAG CATACTTACCGCGGGGGAACGAGGCACATTCCTGG 

spacer length: 35 repeater length: 37
12162   2101750 GTTTCAATCCTTGTTCTCGTGGATGTTTCGCTCGAAG AAGTAGTTCTCGGATCTCCACATCTCGTAAGTT 

spacer length: 33 repeater length: 37



12163   2101821 GTTTCAATCCTTGTTCTCGTGGATGTTTCGCTCGAAG TATTTCTTAATTAATAATATACAATTAGGCTCAA 
spacer length: 34 repeater length: 37

12164   2101893 GTTTCAATCCTTGTTCTCGTGGATGTTTCGCTCGAAG TGAATATTTCTTTTCAGGCAGTCTTTACCATTT 
spacer length: 33 repeater length: 37

12165   2101964 GTTTCAATCCTTGTTCTCGTGGATGTTTCGCTCGAAG GGAACGGGTGTTCCTGTAGTAGTTGGAATAGGTG 
spacer length: 34 repeater length: 37

12166   2102036 GTTTCAATCCTTGTTCTCGTGGATGTTTCGCTCGAAG GTATTGCGGGAAACTGATCACGGCCCGGGATGAA 
spacer length: 34 repeater length: 37

12167   2102108 GTTTCAATCCTTGTTCTCGTGGATGTTTCGCTCGAAG CTCTCTTCCGGAGTACTTGCATAACATAACATAAC 
spacer length: 35 repeater length: 37

12168   2102181 GTTTCAATCCTTGTTCTCGTGGATGTTTCGCTCGAAG CCGGAACTCTTTCATGTACGGCAGATAATCACG 
spacer length: 33 repeater length: 37

12169   2102252 GTTTCAATCCTTGTTCTCGTGGATGTTTCGCTCGAAG AAGTCGAAGAATTTAAGATACTGTCACATGATT 
spacer length: 33 repeater length: 37

12170   2102323 GTTTCAATCCTTGTTCTCGTGGATGTTTCGCTCGAAG GCATCTCCTCAAAAATCCTCTACGCGTGGAGAG 
spacer length: 33 repeater length: 37

12171   2102394 GTTTCAATCCTTGTTCTCGTGGATGTTTCGCTCGAAG GCAAAGTGCGCGGAATTTTGCATGCGGTTTGTCAAG 
spacer length: 36 repeater length: 37

12172   2102468 GTTTCAATCCTTGTTCTCGTGGATGTTTCGCTCGAAG GTATTAGGGGATGCATGGCACAACCAGTTTAATCCGC 
spacer length: 37 repeater length: 37

12173   2102543 GTTTCAATCCTTGTTCTCGTGGATGTTTCGCTCGAAG TCATATCAATGTCATATTGGTATGCCCGGTGGT 
spacer length: 33 repeater length: 37

12174   2102614 GTTTCAATCCTTGTTCTCGTGGATGTTTCGCTCGAAG TATCAGGTTTTCTGTTGCTTGTGTGGCATGGCCC 
spacer length: 34 repeater length: 37

12175   2102686 GTTTCAATCCTTGTTCTCGTGGATGTTTCGCTCGAAG TGGACTGGTCACGACACCGCATTCACATTCCAAT 
spacer length: 34 repeater length: 37

12176   2102758 GTTTCAATCCTTGTTCTCGTGGATGTTTCGCTCGAAG CCAACAGGTCAGTTCTACAACCATGCGTTATCATA 
spacer length: 35 repeater length: 37

12177   2102831 GTTTCAATCCTTGTTCTCGTGGATGTTTCGCTCGAAG TTATCCTACCAGTGACCACGGAACCCGAGATATGG 
spacer length: 35 repeater length: 37

12178   2102904 GTTTCAATCCTTGTTCTCGTGGATGTTTCGCTCGAAG CAGGTGGTAGTTGAACGACCCTTATACCTGATCG 
spacer length: 34 repeater length: 37

12179   2102976 GTTTCAATCCTTGTTCTCGTGGATGTTTCGCTCGAAG ACTGATCACGGGACGATCTATTACGAGCGGAGA 
spacer length: 33 repeater length: 37

12180   2103047 GTTTCAATCCTTGTTCTCGTGGATGTTTCGCTCGAAG CCAGTACAAAGGATACCCTGGTGGATACGCTTGGCTG 
spacer length: 37 repeater length: 37

12181   2103122 GTTTCAATCCTTGTTCTCGTGGATGTTTCGCTCGAAG GTACTTCTGCACCGTCACACTGGATCGGGCGCTGG 
spacer length: 35 repeater length: 37

12182   2103195 GTTTCAATCCTTGTTCTCGTGGATGTTTCGCTCGAAG GATACCACATTTTAGATCGAACTAATACTTTCTT 
spacer length: 34 repeater length: 37

12183   2103267 GTTTCAATCCTTGTTCTCGTGGATGTTTCGCTCGAAG TGTTGAGAATCCATCGTCACCGAATGACCAATT 
spacer length: 33 repeater length: 37

12184   2103338 GTTTCAATCCTTGTTCTCGTGGATGTTTCGCTCGAAG TTCGCCCGGGACAACACCGGCAAGCCTGGTGGAT 
spacer length: 34 repeater length: 37

12185   2103410 GTTTCAATCCTTGTTCTCGTGGATGTTTCGCTCGAAG GGTGGAGTATATACCTGGACAGAGATTGGCAGCCCA 
spacer length: 36 repeater length: 37

12186   2103484 GTTTCAATCCTTGTTCTCGTGGATGTTTCGCTCGAAG CCAGACCCAGATATTCGGATCTCCTGATGAGGTATCA 
spacer length: 37 repeater length: 37

12187   2103559 GTTTCAATCCTTGTTCTCGTGGATGTTTCGCTCGAAG TGGAGCCTACAAGTCCACTTCGCACACCTGAGCAG 
spacer length: 35 repeater length: 37

12188   2103632 GTTTCAATCCTTGTTCTCGTGGATGTTTCGCTCGAAG AAGTCTGCTATTCCATTACCATTGGCAGCATATA 
spacer length: 34 repeater length: 37

12189   2103704 GTTTCAATCCTTGTTCTCGTGGATGTTTCGCTCGAAG AATAGTCTCTAATGAGAAGTAACTAAAATCAAAG 
spacer length: 34 repeater length: 37

12190   2103776 GTTTCAATCCTTGTTCTCGTGGATGTTTCGCTCGAAG CGTTAAGTGTTCATGAAGAAATACCTGATGTATG
12191   
12192   
12193   GCA_000327505.1_ASM32750v1_genomic.fna(findCrispr):
12194   START       REPEAT                           

SPACER                                             
12195   crispr 1
12196   503071 CTTTCAATCCCA ACATGGTCTGATTCTAACATCCTCAATTCGTTATGAGATAGATTTTACAGATACCA spacer 

length: 56 repeater length: 12
12197   503140 CTTTCAATCCCA ACATGGTCTGATTCTAACTTCCTTATCTATTATATCCTCAACTTTAGACAATAAA spacer 

length: 55 repeater length: 12
12198   503208 CTTTCAATCCCA ACATGGTCCGATTCTAACACTGCTGATGGCGTATTTGGTTTCGCTGGTGTGAG spacer 

length: 53 repeater length: 12
12199   503274 CTTTCAATCCCA ACATGGTCTGATTCTAACAAGAGAGATTGCAAAAACAAAATAGATCACTAGCTG spacer 

length: 54 repeater length: 12
12200   503341 CTTTCAATCCCA ACATGGTCTGATTCTAACACATGAGAAAACACCCACTTTTTTTATAGGAAATC spacer 

length: 53 repeater length: 12



12201   503407 CTTTCAATCCCA ACATGGTCTGATTCTAACGGCGAAAAGCTGTATAGACACTACATACAAGACGGCGAG spacer 
length: 57 repeater length: 12

12202   503477 CTTTCAATCCCA ACATGGTCTGATTCTAACATGTGAAACTTTTTATAGCGACAATGCCAGGTATGAA spacer 
length: 55 repeater length: 12

12203   503545 CTTTCAATCCCA ACATGGTCTGATTCTAACTTTGATGAGGTCCGGGAGAAGGATAAAAGGTTCGGATC spacer 
length: 56 repeater length: 12

12204   503614 CTTTCAATCCCA ACATGGTCTGATTCTAACGTTGAGCCTCGCAACCTTGTCCGCCTCCTGGAGCTTC spacer 
length: 55 repeater length: 12

12205   503682 CTTTCAATCCCA ACATGGTCTGATTCTAACAACATATCCGAAGTTAGGAGGACCCCCCATGCATTGC spacer 
length: 55 repeater length: 12

12206   503750 CTTTCAATCCCA ACATGGTCTGATTCTAACAATGAGCAAACCGCGGAGGTCAAGTGTGTCGGATTAT spacer 
length: 55 repeater length: 12

12207   503818 CTTTCAATCCCA GTCTGATTCTAACTCGATCCAACCAAGCCATTCCGCCTGGAGATATATCTCCTTT
12208   
12209   
12210   crispr 2
12211   1291863 CCAGCAACACAATTTACAACAA 

TCCCGCGGATGGCATCTACCTAGAAGATTCCAGCAAAAATGTGCTCACCAACAATATCATCTACAAGAATTGGAATGGCATCTACC
TGGATTCTTCCAACAGCATCACGATCACCTGGAGCAACACGATC spacer length: 130 repeater length: 22

12212   1292016 CCAGCAACACAATTTACAACAA CTCTGAGGATGGCATCCGCCTGTGGGATTCCATCAGCAACACGCTC spacer 
length: 46 repeater length: 22

12213   1292085 CCAGCAACACAATTTACAACAA TGATGATGGCATCTACCTGTATTCTTCCATCAGCAACACGCTC spacer 
length: 43 repeater length: 22

12214   1292151 CCAGCAACACAATTTACAACAA TGCTCATCGGTATTTCCTGGGCTCTCACGAATTTCTTTCAATC
12215   
12216   
12217   crispr 3
12218   1375074 CTTTCAATCCCAACATGGTCTGATTCTAACCTC ATCCGCTATCTTTTTCAGTATCCACGCCGCCTCCC spacer 

length: 35 repeater length: 33
12219   1375143 CTTTCAATCCCAACATGGTCTGATTCTAACCTC ACCTTCCTTAACCACCCTTTCCAGTTCCTCTGCAACA 

spacer length: 37 repeater length: 33
12220   1375214 CTTTCAATCCCAACATGGTCTGATTCTAACCTC TACCTGGTGGATTCCAGCAACAATGTGCTCACCAACA
12221   
12222   
12223   GCA_000328525.1_ASM32852v1_genomic.fna(findCrispr):
12224   START       REPEAT                           

SPACER                                             
12225   crispr 1
12226   2017922 AATCCCTCCACCGGCTCTTT 

CTGCGACGAACGGACGTGAGGAGTGAAAAGTATGACTGGAGGGATTTGAACTACGGAACGAGGGAGCGAAGCGACCGAAGTTCAGG
TGGTTCA spacer length: 93 repeater length: 20

12227   2018036 AATCCCTCCACCGGCTCTTT 
CTGCGACGAACGGACGTGAGGAGTGAAAAGTATGACTGGAGGGATTTGAACGAGACGAGTCGCAGCACCGAACGAAGTGAGGTGAT
CGTCTCGGCGTTGTTCA spacer length: 103 repeater length: 20

12228   2018160 AATCCCTCCACCGGCTCTTT 
GACGACCACGCCGACGAGCACGATCACGGCCAGTACGACCCCCACGCCTGGGTAGACCCCGTCAGGGCCACGCAAATGGTCGAAAC
GATTGCCGACGGACTCG

12229   
12230   
12231   crispr 2
12232   1565335 AGACGATCACCACGAAGACGG CGAACAAGATCACGATGAGG spacer length: 20 repeater 

length: 21
12233   1565377 AGACGATCACCACGAAGACGG CGAACACGATCACGATGAGG spacer length: 20 repeater 

length: 21
12234   1565419 AGACGATCACCACGAAGACGG TGCGACGAACGTAGCGTGGT
12235   
12236   
12237   crispr 3
12238   2034472 GAGGAACCGGTTGAGGAAGAA 

GAACCTGACGACAAGGAACCGAAAGAAGCGGAAGAGCCTGCCGAGGAGAACGTTACCGAGCCTGA spacer length: 65 
repeater length: 21

12239   2034559 GAGGAACCGGTTGAGGAAGAA 
GAACCCGACGACAAGGAACCGAAAGAAGCGGAAGAGCCTGCCGAGGAGAACGTTACCGAGCCTGA spacer length: 65 
repeater length: 21

12240   2034646 GAGGAACCGGTTGAGGAAGAA 
CGACCACGCCGACGAGCACGATCACGGCCAGTACGACCCCCACGCCTGGGTAGACCCCGTCAGGG

12241   
12242   
12243   crispr 4
12244   1703243 AGTGGGTTGGGGCAGATTCGAAC 

CGGAGGAAGCCGGTCGCCTCACTCCGTTCGGCGCTGCGCCTTCCAGGGTCCGAATCGTTGTTAATCACTTCTCCGACGGAGACTCG



TCACTCCGTTCCTCGTTGGTGCGTCGGAG spacer length: 115 repeater length: 23
12245   1703382 AGTGGGTTGGGGCAGATTCGAAC 

TGCTGCAAGACGTGCTCGCTTCGCTGCGCGCGACTTGCGTAGTTCGAACTGTCCAACGGAACGGATTTGCTGCTCGCGAATTTGCT
CGCAGCAAAAT spacer length: 97 repeater length: 23

12246   1703503 AGTGGGTTGGGGCAGATTCGAAC 
CACGCCGACGAGCACGATCACGGCCAGTACGACCCCCACGCCTGGGTAGACCCCGTCAGGGCCACGCAAATGGTCGAAACGATTGC
CGACGGACTCG

12247   
12248   
12249   GCA_000338775.1_ASM33877v1_genomic.fna(findCrispr):
12250   START       REPEAT                           

SPACER                                             
12251   crispr 1
12252   1668885 GTAATAACGACAAGAAACTAAAA CATCTTCTCTGTCCTCTACTACTTTCTGCTCTTCTT spacer length: 

36 repeater length: 23
12253   1668945 GTAATAACGACAAGAAACTAAAA CTGAAAAGTTCATAAAAAAGTACCCTAACGTAGAAC spacer length: 

36 repeater length: 23
12254   1669005 GTAATAACGACAAGAAACTAAAA CAATTTTATGATATCGCTTTTGTTCAAGGAAACA spacer length: 34 

repeater length: 23
12255   1669063 GTAATAACGACAAGAAACTAAAA CAATTCTAAGTGCACAAGAAGGACTAGAAGAGGCAGGCC spacer 

length: 39 repeater length: 23
12256   1669126 GTAATAACGACAAGAAACTAAAA CTAATGCCCAGTAACATAGATGCCTCCTTGATTA spacer length: 34 

repeater length: 23
12257   1669184 GTAATAACGACAAGAAACTAAAA CAATTTGGATTGACGTCACCTCAAGATCTATTACC spacer length: 

35 repeater length: 23
12258   1669243 GTAATAACGACAAGAAACTAAAA CATATTTAAGCCTTACTCTTTACATTAAAAGTAACA spacer length: 

36 repeater length: 23
12259   1669303 GTAATAACGACAAGAAACTAAAA CTCGACGTTAGTCTTAGATTTTTATCATTTTTAGG spacer length: 

35 repeater length: 23
12260   1669362 GTAATAACGACAAGAAACTAAAA CTTGTGCTCTTTAATGTCAAACAGTGTGATCTAT spacer length: 34 

repeater length: 23
12261   1669420 GTAATAACGACAAGAAACTAAAA CACAGTGCATGAAGTAGCATCATATGTCGTAAGTG spacer length: 

35 repeater length: 23
12262   1669479 GTAATAACGACAAGAAACTAAAA CTCTCTGGGTTAAGTGCAAAGAGCACTGGGATTACA spacer length: 

36 repeater length: 23
12263   1669539 GTAATAACGACAAGAAACTAAAA CCAACAAGGCTGAGAAGATAGCAAAGAAGCTAGT spacer length: 34 

repeater length: 23
12264   1669597 GTAATAACGACAAGAAACTAAAA CTACAATAATTTCAGATTTCCAGTAAATGATACAAATT spacer 

length: 38 repeater length: 23
12265   1669659 GTAATAACGACAAGAAACTAAAA CTTGTCATTAAACTGACAACTTTGTCTCTGACCCAA spacer length: 

36 repeater length: 23
12266   1669719 GTAATAACGACAAGAAACTAAAA CAGTAGCGGTATACAAAAATGTATTTGTTGTGAT spacer length: 34 

repeater length: 23
12267   1669777 GTAATAACGACAAGAAACTAAAA CTGGCTCACAGGCATTAATACCTGCAAAGCCTAG spacer length: 34 

repeater length: 23
12268   1669835 GTAATAACGACAAGAAACTAAAA CAAAAGTTTGCCAATTTAGGTGCTGTGCAGGAAGCATTT spacer 

length: 39 repeater length: 23
12269   1669898 GTAATAACGACAAGAAACTAAAA CGAATAATTGTAGATCAGCCATCAACTTCCACAC spacer length: 34 

repeater length: 23
12270   1669956 GTAATAACGACAAGAAACTAAAA CAGAAAATGAGTAGTGAGATAAAGACAAAAAATAAG spacer length: 

36 repeater length: 23
12271   1670016 GTAATAACGACAAGAAACTAAAA CAATTTCTATATAATCCAAGAGACACAGAGAGGTTTCTA spacer 

length: 39 repeater length: 23
12272   1670079 GTAATAACGACAAGAAACTAAAA CTACATTACTTTTAGAAATATAGTATGAGCGTAACAT spacer length: 

37 repeater length: 23
12273   1670140 GTAATAACGACAAGAAACTAAAA CCAGTACACAAAGTGGATAGGAAAAGTCAACAA spacer length: 33 

repeater length: 23
12274   1670197 GTAATAACGACAAGAAACTAAAA CATCGTATATTATATTGGGGCAGAAAAAATGAATGA spacer length: 

36 repeater length: 23
12275   1670257 GTAATAACGACAAGAAACTAAAA CCAGGTTCAATTTCAGTAAATAATGGCATTACAA spacer length: 34 

repeater length: 23
12276   1670315 GTAATAACGACAAGAAACTAAAA CAACATCAGACTTTTGCACTTTTATTAGAAGGCTTTGG spacer 

length: 38 repeater length: 23
12277   1670377 GTAATAACGACAAGAAACTAAAA CGATACATTGCATATATTGGCAATCAGCAATACA spacer length: 34 

repeater length: 23
12278   1670435 GTAATAACGACAAGAAACTAAAA CACTATATATTGTTTGGAGCTTATCATAAACTTCAT spacer length: 

36 repeater length: 23
12279   1670495 GTAATAACGACAAGAAACTAAAA CCTGAATAGAGAGATGATAGAAGAAACGGTAAGT spacer length: 34 

repeater length: 23
12280   1670553 GTAATAACGACAAGAAACTAAAA CTCAGCCTCTAATTCTGCTGCAACTTCCATCAATTTCCT spacer 

length: 39 repeater length: 23



12281   1670616 GTAATAACGACAAGAAACTAAAA CATTAATTCCAAAGGACATTGAGAAGAAATTTGGCTTAA spacer 
length: 39 repeater length: 23

12282   1670679 GTAATAACGACAAGAAACTAAAA CATATGAGCAACAGCAACTCAAATCTTTATATGAAGT spacer length: 
37 repeater length: 23

12283   1670740 GTAATAACGACAAGAAACTAAAA CCACCAAAGAGTTTTTGTCCAAAGCCTTTTATGG spacer length: 34 
repeater length: 23

12284   1670798 GTAATAACGACAAGAAACTAAAA CCAGTCTCAATGTCTTTATGAGACAATTCTATATCCA spacer length: 
37 repeater length: 23

12285   1670859 GTAATAACGACAAGAAACTAAAA CGCACTTCTACTTGCTTAACGCTATAGCAAGCAAGA spacer length: 
36 repeater length: 23

12286   1670919 GTAATAACGACAAGAAACTAAAA CGTTCATCAACCTCATGCTGAGTAAGACTATTAGTATG spacer 
length: 38 repeater length: 23

12287   1670981 GTAATAACGACAAGAAACTAAAA CCTCGTATTCGTAAAAGCCCTCGTGGGTGGTGACGA spacer length: 
36 repeater length: 23

12288   1671041 GTAATAACGACAAGAAACTAAAA ACTTTACAACTAATTTTTTCAGGAAAACAAATTGA spacer length: 
35 repeater length: 23

12289   1671100 GTAATAACGACAAGAAACTAAAA CTATGTCTTAGATAGTTGAAAAAGCTAAAGCTTT spacer length: 34 
repeater length: 23

12290   1671158 GTAATAACGACAAGAAACTAAAA CGAATGTGTCCCCCTAGAGGTTTTCACCAAACAACC spacer length: 
36 repeater length: 23

12291   1671218 GTAATAACGACAAGAAACTAAAA CAAAAAACCTTTAACCTCTATCGAATGCTGTCAAAA spacer length: 
36 repeater length: 23

12292   1671278 GTAATAACGACAAGAAACTAAAA CAACGTTACGACCACTACTACTCAGAAGAAGATAG spacer length: 
35 repeater length: 23

12293   1671337 GTAATAACGACAAGAAACTAAAA CGAGGGATGAAGGCAAATCAGTATCAGCAATAGTAGA spacer length: 
37 repeater length: 23

12294   1671398 GTAATAACGACAAGAAACTAAAA CGAAGTAGAACAGCTGTTTTTCAGGATTGAAATTA spacer length: 
35 repeater length: 23

12295   1671457 GTAATAACGACAAGAAACTAAAA CAAGAGAATACTTTCTCGCCTCAGCAAGAATCGTATCAA spacer 
length: 39 repeater length: 23

12296   1671520 GTAATAACGACAAGAAACTAAAA CGTATGTGGGAGAGCTTTATGAGTGGTAAGACACA spacer length: 
35 repeater length: 23

12297   1671579 GTAATAACGACAAGAAACTAAAA CATGCAGGTACTATACTGAGCCTGATGAACAGC spacer length: 33 
repeater length: 23

12298   1671636 GTAATAACGACAAGAAACTAAAA CAAATTTAAGGAAAATGGAGTGTATGTATATAAA spacer length: 34 
repeater length: 23

12299   1671694 GTAATAACGACAAGAAACTAAAA CCTCAATTATTTTCAATGCTTTTTCTTTTTCGTTG spacer length: 
35 repeater length: 23

12300   1671753 GTAATAACGACAAGAAACTAAAA CACATCAGCACTTATGGATACTACGCCATGCTCATC spacer length: 
36 repeater length: 23

12301   1671813 GTAATAACGACAAGAAACTAAAA CACTATTACTTTTGAAAATATGTAGATAAGACTGG spacer length: 
35 repeater length: 23

12302   1671872 GTAATAACGACAAGAAACTAAAA TATTACAAACAGGTTTTATCTTTAAGTTATAGCGA
12303   
12304   
12305   crispr 2
12306   1648592 GTTTTAGTTTCTTGTCGTTATTAC ATCATTGGAATTGGGCTAGCCCTATTTTTCTTGAT spacer length: 

35 repeater length: 24
12307   1648652 GTTTTAGTTTCTTGTCGTTATTAC AGTTGGTAGTGGGCAGATATCTAGCCCTGACCAC spacer length: 

34 repeater length: 24
12308   1648711 GTTTTAGTTTCTTGTCGTTATTAC TGATGTCGAATACCGGAGTCAAGATGTTGATGAAA spacer length: 

35 repeater length: 24
12309   1648771 GTTTTAGTTTCTTGTCGTTATTAC AAATAACGAAGATTTAAGTGGTTTTGAACCAAGAGA spacer length: 

36 repeater length: 24
12310   1648832 GTTTTAGTTTCTTGTCGTTATTAC TGATCACATGTTTTATCGGTAGTACATAATGTAGAA spacer length: 

36 repeater length: 24
12311   1648893 GTTTTAGTTTCTTGTCGTTATTAC GAGGAGTTTGATAAACTTTTGGAATTTCTTGAGA spacer length: 

34 repeater length: 24
12312   1648952 GTTTTAGTTTCTTGTCGTTATTAC GAAATATAGCAAGAGTTCTGTGGTCGCTATATT spacer length: 33 

repeater length: 24
12313   1649010 GTTTTAGTTTCTTGTCGTTATTAC ATCATTAGCACGATATTTCATCATCACTGCAGTAAT spacer length: 

36 repeater length: 24
12314   1649071 GTTTTAGTTTCTTGTCGTTATTAC CTCAAAAATATAATGCGTAAGCTTAAATACCCAA spacer length: 

34 repeater length: 24
12315   1649130 GTTTTAGTTTCTTGTCGTTATTAC TTTTTATTCTATATTTGAATAAAGCATAAAGTAAT spacer length: 

35 repeater length: 24
12316   1649190 GTTTTAGTTTCTTGTCGTTATTAC CTAATATTAATGGCAGTAGAAGTCTCGAACAACA spacer length: 

34 repeater length: 24
12317   1649249 GTTTTAGTTTCTTGTCGTTATTAC TATCTCGCAATAAATGAGAGAGAGTCGGCGAGTG spacer length: 

34 repeater length: 24
12318   1649308 GTTTTAGTTTCTTGTCGTTATTAC TATGTTTGTTGTATTGCTAGCGTAATATTGTATTAC spacer length: 



36 repeater length: 24
12319   1649369 GTTTTAGTTTCTTGTCGTTATTAC ACACAATATCTTAGTCATTACTGGAATGACTACAA spacer length: 

35 repeater length: 24
12320   1649429 GTTTTAGTTTCTTGTCGTTATTAC ATCATTAGCACGATATTTCATCATCACTGCAGTAAT spacer length: 

36 repeater length: 24
12321   1649490 GTTTTAGTTTCTTGTCGTTATTAC TGTAGTAAATTGATATAATCGGATTGAAGAGAGT spacer length: 

34 repeater length: 24
12322   1649549 GTTTTAGTTTCTTGTCGTTATTAC AGGGATATCTGGAAGTAATACACCAGTACTATA spacer length: 33 

repeater length: 24
12323   1649607 GTTTTAGTTTCTTGTCGTTATTAC GCCATTCAACTCAAAACTTATAGAAGATTACGAAAT spacer length: 

36 repeater length: 24
12324   1649668 GTTTTAGTTTCTTGTCGTTATTAC CCAAATGCTAAAAATAGAAAAGGTAGGAGAGTTATT spacer length: 

36 repeater length: 24
12325   1649729 GTTTTAGTTTCTTGTCGTTATTAC 

CGGTCTTCCAAAATTACTTAATGCTCTTGATAATAAAGTTTTAGTTTCTTGTCGTTATTGCTAAGGCTAATTTTGATCGATAAAGA
TGAAGAAGAAA spacer length: 97 repeater length: 24

12326   1649851 GTTTTAGTTTCTTGTCGTTATTAC TATCTAACCCTCTCTTTTTCAACTCTTTGAAGATAAA spacer 
length: 37 repeater length: 24

12327   1649913 GTTTTAGTTTCTTGTCGTTATTAC CCTCCCTGATATTCACCTTCTCCATTTCCTGTAGCA spacer length: 
36 repeater length: 24

12328   1649974 GTTTTAGTTTCTTGTCGTTATTAC ACCAACTCTCAATTACTCATAATATTCAAACTAAA spacer length: 
35 repeater length: 24

12329   1650034 GTTTTAGTTTCTTGTCGTTATTAC ATTCCGACTTGCTTAAATTCAGCTTTTTTGTACA spacer length: 
34 repeater length: 24

12330   1650093 GTTTTAGTTTCTTGTCGTTATTAC ACAGTAGTAGCTCCGGCTGTCATTCCTAATAATA spacer length: 
34 repeater length: 24

12331   1650152 GTTTTAGTTTCTTGTCGTTATTAC AAATGATATAAAAAATGAACAACAGAATATAAA spacer length: 33 
repeater length: 24

12332   1650210 GTTTTAGTTTCTTGTCGTTATTAC AACAAGAATTGATGAAGTATTCAAAAGAGCGATATGA spacer 
length: 37 repeater length: 24

12333   1650272 GTTTTAGTTTCTTGTCGTTATTAC CTTTCAGAGGGCGAGATCGCAGAGTACTTGAGAATAGC spacer 
length: 38 repeater length: 24

12334   1650335 GTTTTAGTTTCTTGTCGTTATTAC ATTTCTGCAAATGTATAATACATCAATTTTATAA spacer length: 
34 repeater length: 24

12335   1650394 GTTTTAGTTTCTTGTCGTTATTAC GCATCAGCAATTATGGAAGTCGCTAGATATTACT spacer length: 
34 repeater length: 24

12336   1650453 GTTTTAGTTTCTTGTCGTTATTAC AGGAATGTGTACAACAGCTATAAAAAAAGAAAGAATTG spacer 
length: 38 repeater length: 24

12337   1650516 GTTTTAGTTTCTTGTCGTTATTAC TTTGGAATATCTTGCGAGGCGAGGGTGAGTGAACC spacer length: 
35 repeater length: 24

12338   1650576 GTTTTAGTTTCTTGTCGTTATTAC AATAAAAGGAGATTTCATAGACTCTATTCTCAAA spacer length: 
34 repeater length: 24

12339   1650635 GTTTTAGTTTCTTGTCGTTATTAC TTGTTCTAGAAGTGGCGCATTAAACGGCAGTTTTT spacer length: 
35 repeater length: 24

12340   1650695 GTTTTAGTTTCTTGTCGTTATTAC GAGAGACAAAATTTCCAAGTAAGTGACTCTGAAAAT spacer length: 
36 repeater length: 24

12341   1650756 GTTTTAGTTTCTTGTCGTTATTAC AATATACGCTGCATAATATACGCTCTCTTACGCTAA spacer length: 
36 repeater length: 24

12342   1650817 GTTTTAGTTTCTTGTCGTTATTAC AGAGTGGCATACCTTATTTGTTTTGTTGAGTTATGAA spacer 
length: 37 repeater length: 24

12343   1650879 GTTTTAGTTTCTTGTCGTTATTAC TTCCATTTTCTTCATAAGTAGCATCTCTCAACAA spacer length: 
34 repeater length: 24

12344   1650938 GTTTTAGTTTCTTGTCGTTATTAC ATAACAATTGTCGGTAACTTATTTAGACGCTT spacer length: 32 
repeater length: 24

12345   1650995 GTTTTAGTTTCTTGTCGTTATTAC TTTGATACGATTACAATAAAGTTCACTTAAAGTAGA spacer length: 
36 repeater length: 24

12346   1651056 GTTTTAGTTTCTTGTCGTTATTAC AAAGTCTATTTTTATTTTATCTTTATCTATCAG spacer length: 33 
repeater length: 24

12347   1651114 GTTTTAGTTTCTTGTCGTTATTAC ATTGGATAGTCAGTACCAAAAGGTACATTAAGCCAC spacer length: 
36 repeater length: 24

12348   1651175 GTTTTAGTTTCTTGTCGTTATTAC ATCATTAATAGAATACGAAAAGCTAAAAGCAAAAA spacer length: 
35 repeater length: 24

12349   1651235 GTTTTAGTTTCTTGTCGTTATTAC ATGTAGATAACATCACTATATTGATAAAGAGACTCG spacer length: 
36 repeater length: 24

12350   1651296 GTTTTAGTTTCTTGTCGTTATTAC AAAATCATTGAACTATAATGTAGATCTTGCAGT spacer length: 33 
repeater length: 24

12351   1651354 GTTTTAGTTTCTTGTCGTTATTAC TTTCCAGCCCAGCCTCTTTGCAGCTTCTAGCCTA spacer length: 
34 repeater length: 24

12352   1651413 GTTTTAGTTTCTTGTCGTTATTAC ATCTAGTGAGACAAAAAGAACCTCAGTCTCAGAGT spacer length: 
35 repeater length: 24

12353   1651473 GTTTTAGTTTCTTGTCGTTATTAC TTCCTTATACACATCAAGTAACACAGGCGAGTTCAT spacer length: 



36 repeater length: 24
12354   1651534 GTTTTAGTTTCTTGTCGTTATTAC TGCGGGATACTACTTCGCCCCAAGTTCTGTAAAGA spacer length: 

35 repeater length: 24
12355   1651594 GTTTTAGTTTCTTGTCGTTATTAC TGGTGAACTGGTACAGATACATCCTTATGAAGA spacer length: 33 

repeater length: 24
12356   1651652 GTTTTAGTTTCTTGTCGTTATTAC CCATTACTGGACAAAGACTATGTCATCACAGCTGGT spacer length: 

36 repeater length: 24
12357   1651713 GTTTTAGTTTCTTGTCGTTATTAC TTAACACTGGTTGAATTCGCAAGGAAAGTGATAGG spacer length: 

35 repeater length: 24
12358   1651773 GTTTTAGTTTCTTGTCGTTATTAC AGATATTTAGCGTTAAAACTGCAGGAGACAGGGGCA spacer length: 

36 repeater length: 24
12359   1651834 GTTTTAGTTTCTTGTCGTTATTAC AAGTTTTTGATATCTGTCCCTGCAGTGTCTAGT spacer length: 33 

repeater length: 24
12360   1651892 GTTTTAGTTTCTTGTCGTTATTAC CTTCATACTCATACCAATTGTAAGTGTTTCCTTGTGTTG spacer 

length: 39 repeater length: 24
12361   1651956 GTTTTAGTTTCTTGTCGTTATTAC TCTTGGAAAGACCTTAAAAAAAGGATTGATTTAT spacer length: 

34 repeater length: 24
12362   1652015 GTTTTAGTTTCTTGTCGTTATTAC TCGCATGCCTTAAATCGATCGTTTTCTCTACATC spacer length: 

34 repeater length: 24
12363   1652074 GTTTTAGTTTCTTGTCGTTATTAC TACGCTCCATGCCCAGCTGTGCTCTCATCAACACATA spacer 

length: 37 repeater length: 24
12364   1652136 GTTTTAGTTTCTTGTCGTTATTAC GCGAGAAAGACTTCTACTGGGGCGCCGAATTTAA spacer length: 

34 repeater length: 24
12365   1652195 GTTTTAGTTTCTTGTCGTTATTAC ATCGCTGAGATCCTAGCGACTTTCTACCTGCCCGA spacer length: 

35 repeater length: 24
12366   1652255 GTTTTAGTTTCTTGTCGTTATTAC CGCTAAAGAACGCCCTAAGGGAAGCCTTCAAAT spacer length: 33 

repeater length: 24
12367   1652313 GTTTTAGTTTCTTGTCGTTATTAC TATCGCCTCACGCCATCTCTTTGGCGTGGTATAA spacer length: 

34 repeater length: 24
12368   1652372 GTTTTAGTTTCTTGTCGTTATTAC AAGTCGCAAAAGAACTGCTAGACAAATTTGACAGTGA spacer 

length: 37 repeater length: 24
12369   1652434 GTTTTAGTTTCTTGTCGTTATTAC TGACTTATTTTTTGTCTTAACTTCACTACTCATTTTC spacer 

length: 37 repeater length: 24
12370   1652496 GTTTTAGTTTCTTGTCGTTATTAC AAAGAACTCATTATCTTTAAGGACAAAGTCAGGGG spacer length: 

35 repeater length: 24
12371   1652556 GTTTTAGTTTCTTGTCGTTATTAC TTCCCCTGCGGATACTTCTGCCTCAATTTGGTCAC spacer length: 

35 repeater length: 24
12372   1652616 GTTTTAGTTTCTTGTCGTTATTAC AAACCTTTTCAGAGGCTTACCTCATCAATGTGGA spacer length: 

34 repeater length: 24
12373   1652675 GTTTTAGTTTCTTGTCGTTATTAC AAAGAAAAAGAAAAGGCGGGGGCGAGGGCATGG spacer length: 33 

repeater length: 24
12374   1652733 GTTTTAGTTTCTTGTCGTTATTAC TCTGTGTAACGTATCAGCAATGCGCTTTGTTATA spacer length: 

34 repeater length: 24
12375   1652792 GTTTTAGTTTCTTGTCGTTATTAC GCGGATTTCCACTGTTTCCAGCCTGAGCTTGGG spacer length: 33 

repeater length: 24
12376   1652850 GTTTTAGTTTCTTGTCGTTATTAC AGCAAATTTTTAACAAATGTATTCCATTCTTGAAG spacer length: 

35 repeater length: 24
12377   1652910 GTTTTAGTTTCTTGTCGTTATTAC AATTTTATAATGTCTGTAAAACTAAAACATTGTTT spacer length: 

35 repeater length: 24
12378   1652970 GTTTTAGTTTCTTGTCGTTATTAC AAGGGATCTAGCCTGGCTAGAGAGCTTGCCGCTTTAATTA spacer 

length: 40 repeater length: 24
12379   1653035 GTTTTAGTTTCTTGTCGTTATTAC ATGGGTGCACCACCAGAAGTAGTAGAAGAGGTCGA spacer length: 

35 repeater length: 24
12380   1653095 GTTTTAGTTTCTTGTCGTTATTAC TGTATTGCCCACAATGTCCCGTTTTCGTTGTACAG spacer length: 

35 repeater length: 24
12381   1653155 GTTTTAGTTTCTTGTCGTTATTAC CAAGAGAAAGGAGCTAGGAAGAGGATCTTTTCCC spacer length: 

34 repeater length: 24
12382   1653214 GTTTTAGTTTCTTGTCGTTATTAC ATTAGGACTCGAAAAATTTATATAAAAAAAGACAT spacer length: 

35 repeater length: 24
12383   1653274 GTTTTAGTTTCTTGTCGTTATTAC TTCTCATCAACATTTGCTGTACAAATTTCATAATCA spacer length: 

36 repeater length: 24
12384   1653335 GTTTTAGTTTCTTGTCGTTATTAC ACCAGTCTTACTCAACAAGTCAGCCCTTACTTATAA spacer length: 

36 repeater length: 24
12385   1653396 GTTTTAGTTTCTTGTCGTTATTAC CTCAGTCAGATACGTCTTCTTTAGCTGGCTTATG spacer length: 

34 repeater length: 24
12386   1653455 GTTTTAGTTTCTTGTCGTTATTAC ATCGAGTGGAAGGCGTTAGACCCAGTAGCTGCCG spacer length: 

34 repeater length: 24
12387   1653514 GTTTTAGTTTCTTGTCGTTATTAC AGCCTGGATCTGAAGAAACATAACCATGAGATA spacer length: 33 

repeater length: 24
12388   1653572 GTTTTAGTTTCTTGTCGTTATTAC AGGTCAGGAATATAGATTATTCGTACTTTGCTA spacer length: 33 

repeater length: 24



12389   1653630 GTTTTAGTTTCTTGTCGTTATTAC AAGTCTTCAGAAAATCATCAACACGCATATACT spacer length: 33 
repeater length: 24

12390   1653688 GTTTTAGTTTCTTGTCGTTATTAC TTTGATTAAAATGGGTTGGTATGGCATAAAAAA spacer length: 33 
repeater length: 24

12391   1653746 GTTTTAGTTTCTTGTCGTTATTAC ATCGGAATTATAGGCGGATTTTTAACAATATTCCTAACA spacer 
length: 39 repeater length: 24

12392   1653810 GTTTTAGTTTCTTGTCGTTATTAC GGAGACAAAGTTTGTCTGTGCAATATATCCCA spacer length: 32 
repeater length: 24

12393   1653867 GTTTTAGTTTCTTGTCGTTATTAC AGAAAGAGGAACATAAGGTCTAGATCTTACCCA spacer length: 33 
repeater length: 24

12394   1653925 GTTTTAGTTTCTTGTCGTTATTAC TAATTCATCTTTATAGTGTAACTTTTTGAAATAA spacer length: 
34 repeater length: 24

12395   1653984 GTTTTAGTTTCTTGTCGTTATTAC AACTAAGAAAAATTCAGTCAGCAGTATTAACTACTACT spacer 
length: 38 repeater length: 24

12396   1654047 GTTTTAGTTTCTTGTCGTTATTAC TACACCAGTGAGAATGTCTTCCCGAAACTACAAGA spacer length: 
35 repeater length: 24

12397   1654107 GTTTTAGTTTCTTGTCGTTATTAC AATTGGCAACTAAGAAGTTTGTACAAATAACATA spacer length: 
34 repeater length: 24

12398   1654166 GTTTTAGTTTCTTGTCGTTATTAC GAATAGGGGATGCGATAAACCAGTTAGCACAACA spacer length: 
34 repeater length: 24

12399   1654225 GTTTTAGTTTCTTGTCGTTATTAC GGCATATAGAATTTTTCGCTTTGTTGCCTCTTTA spacer length: 
34 repeater length: 24

12400   1654284 GTTTTAGTTTCTTGTCGTTATTAC ATTCAATTTTTTTCGTTTTGTCGGTGAAAATAAA spacer length: 
34 repeater length: 24

12401   1654343 GTTTTAGTTTCTTGTCGTTATTAC GCTTGTGGTAACTATTCCATCGTCATCAGCAAT spacer length: 33 
repeater length: 24

12402   1654401 GTTTTAGTTTCTTGTCGTTATTAC AACGCATTATTGCTAATGCACGGTGCTAACAATCTA spacer length: 
36 repeater length: 24

12403   1654462 GTTTTAGTTTCTTGTCGTTATTAC GTTTAAAACGGTAAATAGATAAAACCAAGAAAAT spacer length: 
34 repeater length: 24

12404   1654521 GTTTTAGTTTCTTGTCGTTATTAC ACGTCTTGTGCTGACTTGTAAACATCGCTGTTCT spacer length: 
34 repeater length: 24

12405   1654580 GTTTTAGTTTCTTGTCGTTATTAC AAAGAAGTGCAAAAAAATGGCTACGGTGTACAT spacer length: 33 
repeater length: 24

12406   1654638 GTTTTAGTTTCTTGTCGTTATTAC ATGCATTCATTAAAGACTTAACAATTCAAGAGT spacer length: 33 
repeater length: 24

12407   1654696 GTTTTAGTTTCTTGTCGTTATTAC AAGTTTCTTAATTTATTACAGTTATATGAACAG spacer length: 33 
repeater length: 24

12408   1654754 GTTTTAGTTTCTTGTCGTTATTAC ACAATAGCCCGCAAATGTCAGTATCATCACGTTGT spacer length: 
35 repeater length: 24

12409   1654814 GTTTTAGTTTCTTGTCGTTATTAC AGATTTTATGAAACATTAACTATTTATTTTATCTA spacer length: 
35 repeater length: 24

12410   1654874 GTTTTAGTTTCTTGTCGTTATTAC ATTAATCAGATAGAAACTAGCAGTGTTTTTTATGT spacer length: 
35 repeater length: 24

12411   1654934 GTTTTAGTTTCTTGTCGTTATTAC ACCTTCACTTATTGAAGATGGGGCTGAAACAACTT spacer length: 
35 repeater length: 24

12412   1654994 GTTTTAGTTTCTTGTCGTTATTAC TTGGTTACTGATATTTTCTGAACTCCAGCAAATG spacer length: 
34 repeater length: 24

12413   1655053 GTTTTAGTTTCTTGTCGTTATTAC CGTTAAACAGACTAGGCTCAGGACAAGCATTCAC spacer length: 
34 repeater length: 24

12414   1655112 GTTTTAGTTTCTTGTCGTTATTAC AGCCCAAATCTGTTATCTCTTTAGAATGAAATTT spacer length: 
34 repeater length: 24

12415   1655171 GTTTTAGTTTCTTGTCGTTATTAC AGAGTACCTTTACCTAACCAGAGCGTCGTATATTA spacer length: 
35 repeater length: 24

12416   1655231 GTTTTAGTTTCTTGTCGTTATTAC TGTAGTCTTGCGCAATACCTGCGCTCTTTAGCAG spacer length: 
34 repeater length: 24

12417   1655290 GTTTTAGTTTCTTGTCGTTATTAC AGAAGCTATACAACGAGGCTATATAAATAAAAT spacer length: 33 
repeater length: 24

12418   1655348 GTTTTAGTTTCTTGTCGTTATTAC GTGAAGATGTCGATAGTGACGATAGCTGAGATAG spacer length: 
34 repeater length: 24

12419   1655407 GTTTTAGTTTCTTGTCGTTATTAC AAAGTAAGCCCGATAGTCCTTAGGTCAGGATCCCTTT spacer 
length: 37 repeater length: 24

12420   1655469 GTTTTAGTTTCTTGTCGTTATTAC TATATTTGGTCAAGTGTTTCTACAGCATTTTAA spacer length: 33 
repeater length: 24

12421   1655527 GTTTTAGTTTCTTGTCGTTATTAC GCAGAGTCTTTCGCTACGTCTTTCAGCGTCTCAA spacer length: 
34 repeater length: 24

12422   1655586 GTTTTAGTTTCTTGTCGTTATTAC GATCACAGTAATGCGTTATATAAAAAGGCAGAATTC spacer length: 
36 repeater length: 24

12423   1655647 GTTTTAGTTTCTTGTCGTTATTAC CTTTGATCAATTACTAAATTCTGTAATTGTGCCTCT spacer length: 
36 repeater length: 24

12424   1655708 GTTTTAGTTTCTTGTCGTTATTAC GTAGAAAGTCATAACCCAAAACTTCATTTTTTTGT spacer length: 



35 repeater length: 24
12425   1655768 GTTTTAGTTTCTTGTCGTTATTAC ACAGGCTGTACCAAGCTGTTAGCGATGTAGTTAA spacer length: 

34 repeater length: 24
12426   1655827 GTTTTAGTTTCTTGTCGTTATTAC AGCTCCCATTAAAATCACGACCACTCCAAATATC spacer length: 

34 repeater length: 24
12427   1655886 GTTTTAGTTTCTTGTCGTTATTAC AGTTATAATCTATCTCCGGAACATTAAAATATTTT spacer length: 

35 repeater length: 24
12428   1655946 GTTTTAGTTTCTTGTCGTTATTAC ATAGTTGGTGGGACGGAATGGAGAAACAGCTAAA spacer length: 

34 repeater length: 24
12429   1656005 GTTTTAGTTTCTTGTCGTTATTAC TATAAAAAAGCATTTGCACAGTCTTGGAAACCACTATT spacer 

length: 38 repeater length: 24
12430   1656068 GTTTTAGTTTCTTGTCGTTATTAC ATGCTCGCCCACCAGCACACCGGACAGATCGACAT spacer length: 

35 repeater length: 24
12431   1656128 GTTTTAGTTTCTTGTCGTTATTAC AACTGAAGGAACCTTGTAGAGCGGTATGCTTTGCTTCTTCT spacer 

length: 41 repeater length: 24
12432   1656194 GTTTTAGTTTCTTGTCGTTATTAC AACTGGAGCAACGTATTGTTGAATATAGCCCCTATG spacer length: 

36 repeater length: 24
12433   1656255 GTTTTAGTTTCTTGTCGTTATTAC AATGAGATATTCACTGAGGTCATGGAGCGTGAA spacer length: 33 

repeater length: 24
12434   1656313 GTTTTAGTTTCTTGTCGTTATTAC TTTCCTTATTTTTTAACGAGGGAAATGGTCAGGCTAAA spacer 

length: 38 repeater length: 24
12435   1656376 GTTTTAGTTTCTTGTCGTTATTAC TACGGTAAACTGGGGAGTTAACTCAGCATCC spacer length: 31 

repeater length: 24
12436   1656432 GTTTTAGTTTCTTGTCGTTATTAC CTTTCGCATACTTCCTCGCCCTCCTTGAGATATTTTC spacer 

length: 37 repeater length: 24
12437   1656494 GTTTTAGTTTCTTGTCGTTATTAC CATTACAGCAGCAATATCAAACATCAGAACAACAATT
12438   
12439   
12440   crispr 3
12441   1784395 CTTTCAATCCCTTATGGGATTCTTC CTACCTTTTGAGATGCTTTCACCGATCTATGTTAAAGCAA spacer 

length: 40 repeater length: 25
12442   1784461 CTTTCAATCCCTTATGGGATTCTTC CTCGTTTTCAATAAATGTCTATAGGGATGAATGTG spacer length: 

35 repeater length: 25
12443   1784522 CTTTCAATCCCTTATGGGATTCTTC GATACGTTGCAGGCAGATGATGAGAGATGATGATAT spacer 

length: 36 repeater length: 25
12444   1784584 CTTTCAATCCCTTATGGGATTCTTC ACATTAGAACAACAATATCAAACATTACAGCAGCAA
12445   
12446   
12447   crispr 4
12448   1824055 CTTTCAATCCCTTTTGGGATTCATC ATTATCGACTCCCTAGACGTTCACATAAGCGACAAGA spacer 

length: 37 repeater length: 25
12449   1824118 CTTTCAATCCCTTTTGGGATTCATC TAGCTCTAGCAGGAGAAGAGGCTAATGTTAGCAGAG spacer 

length: 36 repeater length: 25
12450   1824180 CTTTCAATCCCTTTTGGGATTCATC TGCGGAAATATGGAAAGAAGTATTATGAAAAAAGGAGAAA spacer 

length: 40 repeater length: 25
12451   1824246 CTTTCAATCCCTTTTGGGATTCATC TCTCGTATGACTTGCTGTCCAATGACATAATAAAC spacer length: 

35 repeater length: 25
12452   1824307 CTTTCAATCCCTTTTGGGATTCATC CTGTCATTAGCACAGGCTGGCATACTTTATTTATACC spacer 

length: 37 repeater length: 25
12453   1824370 CTTTCAATCCCTTTTGGGATTCATC AAAGTTCTAGTCAGCCAGCACCTGAAAATAGGGTGC spacer 

length: 36 repeater length: 25
12454   1824432 CTTTCAATCCCTTTTGGGATTCATC GAGTTTAAAAAGCTTTAAACAGTACGCAAACGATTTGA spacer 

length: 38 repeater length: 25
12455   1824496 CTTTCAATCCCTTTTGGGATTCATC TATGAACTAACAGATAAAGGGAAGAGAAGTGTTCCCAAAAC spacer 

length: 41 repeater length: 25
12456   1824563 CTTTCAATCCCTTTTGGGATTCATC CTTTAAGATTGAGCTTGACAAATATTTCTGTGAACAGA spacer 

length: 38 repeater length: 25
12457   1824627 CTTTCAATCCCTTTTGGGATTCATC GGTTTTATCTTTAAGTTATAGCGACACATTGATATCGA
12458   
12459   
12460   crispr 5
12461   1752294 ATTACAGCAGCAATATCAAACATCAGAACAACAATTAAAC 

TATTACAGAGATCAATATCAAACATTAGAACAACAATATCAAACATTACAGCAGCAATATCAAACATTAGAACAACAATATCAAA 
spacer length: 85 repeater length: 40

12462   1752420 ATTACAGCAGCAATATCAAACATCAGAACAACAATTAAAC 
TATTACAGAGATCAATATCAAACATTAGAACAACAATATCAAA spacer length: 43 repeater length: 40

12463   1752504 ATTACAGCAGCAATATCAAACATCAGAACAACAATTAAAC 
TATTACAGAGATCAATATCAAACATTAGAACAACAATATCAAA spacer length: 43 repeater length: 40

12464   1752588 ATTACAGCAGCAATATCAAACATCAGAACAACAATTAAAC 
ACAACAATATCAAACATTACAGCAGCAATATCAAACATCAGAA

12465   



12466   
12467   GCA_000340315.1_ASM34031v1_genomic.fna(findCrispr):
12468   START       REPEAT                           

SPACER                                             
12469   crispr 1
12470   1670966 GTAATAACGACAAGAAACTAAAA CATCTTCTCTGTCCTCTACTACTTTCTGCTCTTCTT spacer length: 

36 repeater length: 23
12471   1671026 GTAATAACGACAAGAAACTAAAA CTGAAAAGTTCATAAAAAAGTACCCTAACGTAGAAC spacer length: 

36 repeater length: 23
12472   1671086 GTAATAACGACAAGAAACTAAAA CAATTTTATGATATCGCTTTTGTTCAAGGAAACA spacer length: 34 

repeater length: 23
12473   1671144 GTAATAACGACAAGAAACTAAAA CAATTCTAAGTGCACAAGAAGGACTAGAAGAGGCAGGCC spacer 

length: 39 repeater length: 23
12474   1671207 GTAATAACGACAAGAAACTAAAA CTAATGCCCAGTAACATAGATGCCTCCTTGATTA spacer length: 34 

repeater length: 23
12475   1671265 GTAATAACGACAAGAAACTAAAA CAATTTGGATTGACGTCACCTCAAGATCTATTACC spacer length: 

35 repeater length: 23
12476   1671324 GTAATAACGACAAGAAACTAAAA CATATTTAAGCCTTACTCTTTACATTAAAAGTAACA spacer length: 

36 repeater length: 23
12477   1671384 GTAATAACGACAAGAAACTAAAA CTCGACGTTAGTCTTAGATTTTTATCATTTTTAGG spacer length: 

35 repeater length: 23
12478   1671443 GTAATAACGACAAGAAACTAAAA CTTGTGCTCTTTAATGTCAAACAGTGTGATCTAT spacer length: 34 

repeater length: 23
12479   1671501 GTAATAACGACAAGAAACTAAAA CACAGTGCATGAAGTAGCATCATATGTCGTAAGTG spacer length: 

35 repeater length: 23
12480   1671560 GTAATAACGACAAGAAACTAAAA CTCTCTGGGTTAAGTGCAAAGAGCACTGGGATTACA spacer length: 

36 repeater length: 23
12481   1671620 GTAATAACGACAAGAAACTAAAA CCAACAAGGCTGAGAAGATAGCAAAGAAGCTAGT spacer length: 34 

repeater length: 23
12482   1671678 GTAATAACGACAAGAAACTAAAA CTACAATAATTTCAGATTTCCAGTAAATGATACAAATT spacer 

length: 38 repeater length: 23
12483   1671740 GTAATAACGACAAGAAACTAAAA CTTGTCATTAAACTGACAACTTTGTCTCTGACCCAA spacer length: 

36 repeater length: 23
12484   1671800 GTAATAACGACAAGAAACTAAAA CAGTAGCGGTATACAAAAATGTATTTGTTGTGAT spacer length: 34 

repeater length: 23
12485   1671858 GTAATAACGACAAGAAACTAAAA CTGGCTCACAGGCATTAATACCTGCAAAGCCTAG spacer length: 34 

repeater length: 23
12486   1671916 GTAATAACGACAAGAAACTAAAA CAAAAGTTTGCCAATTTAGGTGCTGTGCAGGAAGCATTT spacer 

length: 39 repeater length: 23
12487   1671979 GTAATAACGACAAGAAACTAAAA CGAATAATTGTAGATCAGCCATCAACTTCCACAC spacer length: 34 

repeater length: 23
12488   1672037 GTAATAACGACAAGAAACTAAAA CAGAAAATGAGTAGTGAGATAAAGACAAAAAATAAG spacer length: 

36 repeater length: 23
12489   1672097 GTAATAACGACAAGAAACTAAAA CAATTTCTATATAATCCAAGAGACACAGAGAGGTTTCTA spacer 

length: 39 repeater length: 23
12490   1672160 GTAATAACGACAAGAAACTAAAA CTACATTACTTTTAGAAATATAGTATGAGCGTAACAT spacer length: 

37 repeater length: 23
12491   1672221 GTAATAACGACAAGAAACTAAAA CCAGTACACAAAGTGGATAGGAAAAGTCAACAA spacer length: 33 

repeater length: 23
12492   1672278 GTAATAACGACAAGAAACTAAAA CATCGTATATTATATTGGGGCAGAAAAAATGAATGA spacer length: 

36 repeater length: 23
12493   1672338 GTAATAACGACAAGAAACTAAAA CCAGGTTCAATTTCAGTAAATAATGGCATTACAA spacer length: 34 

repeater length: 23
12494   1672396 GTAATAACGACAAGAAACTAAAA CAACATCAGACTTTTGCACTTTTATTAGAAGGCTTTGG spacer 

length: 38 repeater length: 23
12495   1672458 GTAATAACGACAAGAAACTAAAA CGATACATTGCATATATTGGCAATCAGCAATACA spacer length: 34 

repeater length: 23
12496   1672516 GTAATAACGACAAGAAACTAAAA CACTATATATTGTTTGGAGCTTATCATAAACTTCAT spacer length: 

36 repeater length: 23
12497   1672576 GTAATAACGACAAGAAACTAAAA CCTGAATAGAGAGATGATAGAAGAAACGGTAAGT spacer length: 34 

repeater length: 23
12498   1672634 GTAATAACGACAAGAAACTAAAA CTCAGCCTCTAATTCTGCTGCAACTTCCATCAATTTCCT spacer 

length: 39 repeater length: 23
12499   1672697 GTAATAACGACAAGAAACTAAAA CATTAATTCCAAAGGACATTGAGAAGAAATTTGGCTTAA spacer 

length: 39 repeater length: 23
12500   1672760 GTAATAACGACAAGAAACTAAAA CATATGAGCAACAGCAACTCAAATCTTTATATGAAGT spacer length: 

37 repeater length: 23
12501   1672821 GTAATAACGACAAGAAACTAAAA CCACCAAAGAGTTTTTGTCCAAAGCCTTTTATGG spacer length: 34 

repeater length: 23
12502   1672879 GTAATAACGACAAGAAACTAAAA CCAGTCTCAATGTCTTTATGAGACAATTCTATATCCA spacer length: 

37 repeater length: 23



12503   1672940 GTAATAACGACAAGAAACTAAAA CGCACTTCTACTTGCTTAACGCTATAGCAAGCAAGA spacer length: 
36 repeater length: 23

12504   1673000 GTAATAACGACAAGAAACTAAAA CGTTCATCAACCTCATGCTGAGTAAGACTATTAGTATG spacer 
length: 38 repeater length: 23

12505   1673062 GTAATAACGACAAGAAACTAAAA CCTCGTATTCGTAAAAGCCCTCGTGGGTGGTGACGA spacer length: 
36 repeater length: 23

12506   1673122 GTAATAACGACAAGAAACTAAAA ACTTTACAACTAATTTTTTCAGGAAAACAAATTGA spacer length: 
35 repeater length: 23

12507   1673181 GTAATAACGACAAGAAACTAAAA CTATGTCTTAGATAGTTGAAAAAGCTAAAGCTTT spacer length: 34 
repeater length: 23

12508   1673239 GTAATAACGACAAGAAACTAAAA CGAATGTGTCCCCCTAGAGGTTTTCACCAAACAACC spacer length: 
36 repeater length: 23

12509   1673299 GTAATAACGACAAGAAACTAAAA CAAAAAACCTTTAACCTCTATCGAATGCTGTCAAAA spacer length: 
36 repeater length: 23

12510   1673359 GTAATAACGACAAGAAACTAAAA CAACGTTACGACCACTACTACTCAGAAGAAGATAG spacer length: 
35 repeater length: 23

12511   1673418 GTAATAACGACAAGAAACTAAAA CGAGGGATGAAGGCAAATCAGTATCAGCAATAGTAGA spacer length: 
37 repeater length: 23

12512   1673479 GTAATAACGACAAGAAACTAAAA CGAAGTAGAACAGCTGTTTTTCAGGATTGAAATTA spacer length: 
35 repeater length: 23

12513   1673538 GTAATAACGACAAGAAACTAAAA CAAGAGAATACTTTCTCGCCTCAGCAAGAATCGTATCAA spacer 
length: 39 repeater length: 23

12514   1673601 GTAATAACGACAAGAAACTAAAA CGTATGTGGGAGAGCTTTATGAGTGGTAAGACACA spacer length: 
35 repeater length: 23

12515   1673660 GTAATAACGACAAGAAACTAAAA CATGCAGGTACTATACTGAGCCTGATGAACAGC spacer length: 33 
repeater length: 23

12516   1673717 GTAATAACGACAAGAAACTAAAA CAAATTTAAGGAAAATGGAGTGTATGTATATAAA spacer length: 34 
repeater length: 23

12517   1673775 GTAATAACGACAAGAAACTAAAA CCTCAATTATTTTCAATGCTTTTTCTTTTTCGTTG spacer length: 
35 repeater length: 23

12518   1673834 GTAATAACGACAAGAAACTAAAA CACATCAGCACTTATGGATACTACGCCATGCTCATC spacer length: 
36 repeater length: 23

12519   1673894 GTAATAACGACAAGAAACTAAAA CACTATTACTTTTGAAAATATGTAGATAAGACTGG spacer length: 
35 repeater length: 23

12520   1673953 GTAATAACGACAAGAAACTAAAA TGGATTGACGTCACCTCAAGATCTATTACCTGTAA
12521   
12522   
12523   crispr 2
12524   1650673 GTTTTAGTTTCTTGTCGTTATTAC ATCATTGGAATTGGGCTAGCCCTATTTTTCTTGAT spacer length: 

35 repeater length: 24
12525   1650733 GTTTTAGTTTCTTGTCGTTATTAC AGTTGGTAGTGGGCAGATATCTAGCCCTGACCAC spacer length: 

34 repeater length: 24
12526   1650792 GTTTTAGTTTCTTGTCGTTATTAC TGATGTCGAATACCGGAGTCAAGATGTTGATGAAA spacer length: 

35 repeater length: 24
12527   1650852 GTTTTAGTTTCTTGTCGTTATTAC AAATAACGAAGATTTAAGTGGTTTTGAACCAAGAGA spacer length: 

36 repeater length: 24
12528   1650913 GTTTTAGTTTCTTGTCGTTATTAC TGATCACATGTTTTATCGGTAGTACATAATGTAGAA spacer length: 

36 repeater length: 24
12529   1650974 GTTTTAGTTTCTTGTCGTTATTAC GAGGAGTTTGATAAACTTTTGGAATTTCTTGAGA spacer length: 

34 repeater length: 24
12530   1651033 GTTTTAGTTTCTTGTCGTTATTAC GAAATATAGCAAGAGTTCTGTGGTCGCTATATT spacer length: 33 

repeater length: 24
12531   1651091 GTTTTAGTTTCTTGTCGTTATTAC ATCATTAGCACGATATTTCATCATCACTGCAGTAAT spacer length: 

36 repeater length: 24
12532   1651152 GTTTTAGTTTCTTGTCGTTATTAC CTCAAAAATATAATGCGTAAGCTTAAATACCCAA spacer length: 

34 repeater length: 24
12533   1651211 GTTTTAGTTTCTTGTCGTTATTAC TTTTTATTCTATATTTGAATAAAGCATAAAGTAAT spacer length: 

35 repeater length: 24
12534   1651271 GTTTTAGTTTCTTGTCGTTATTAC CTAATATTAATGGCAGTAGAAGTCTCGAACAACA spacer length: 

34 repeater length: 24
12535   1651330 GTTTTAGTTTCTTGTCGTTATTAC TATCTCGCAATAAATGAGAGAGAGTCGGCGAGTG spacer length: 

34 repeater length: 24
12536   1651389 GTTTTAGTTTCTTGTCGTTATTAC TATGTTTGTTGTATTGCTAGCGTAATATTGTATTAC spacer length: 

36 repeater length: 24
12537   1651450 GTTTTAGTTTCTTGTCGTTATTAC ACACAATATCTTAGTCATTACTGGAATGACTACAA spacer length: 

35 repeater length: 24
12538   1651510 GTTTTAGTTTCTTGTCGTTATTAC ATCATTAGCACGATATTTCATCATCACTGCAGTAAT spacer length: 

36 repeater length: 24
12539   1651571 GTTTTAGTTTCTTGTCGTTATTAC TGTAGTAAATTGATATAATCGGATTGAAGAGAGT spacer length: 

34 repeater length: 24
12540   1651630 GTTTTAGTTTCTTGTCGTTATTAC AGGGATATCTGGAAGTAATACACCAGTACTATA spacer length: 33 



repeater length: 24
12541   1651688 GTTTTAGTTTCTTGTCGTTATTAC GCCATTCAACTCAAAACTTATAGAAGATTACGAAAT spacer length: 

36 repeater length: 24
12542   1651749 GTTTTAGTTTCTTGTCGTTATTAC CCAAATGCTAAAAATAGAAAAGGTAGGAGAGTTATT spacer length: 

36 repeater length: 24
12543   1651810 GTTTTAGTTTCTTGTCGTTATTAC 

CGGTCTTCCAAAATTACTTAATGCTCTTGATAATAAAGTTTTAGTTTCTTGTCGTTATTGCTAAGGCTAATTTTGATCGATAAAGA
TGAAGAAGAAA spacer length: 97 repeater length: 24

12544   1651932 GTTTTAGTTTCTTGTCGTTATTAC TATCTAACCCTCTCTTTTTCAACTCTTTGAAGATAAA spacer 
length: 37 repeater length: 24

12545   1651994 GTTTTAGTTTCTTGTCGTTATTAC CCTCCCTGATATTCACCTTCTCCATTTCCTGTAGCA spacer length: 
36 repeater length: 24

12546   1652055 GTTTTAGTTTCTTGTCGTTATTAC ACCAACTCTCAATTACTCATAATATTCAAACTAAA spacer length: 
35 repeater length: 24

12547   1652115 GTTTTAGTTTCTTGTCGTTATTAC ATTCCGACTTGCTTAAATTCAGCTTTTTTGTACA spacer length: 
34 repeater length: 24

12548   1652174 GTTTTAGTTTCTTGTCGTTATTAC ACAGTAGTAGCTCCGGCTGTCATTCCTAATAATA spacer length: 
34 repeater length: 24

12549   1652233 GTTTTAGTTTCTTGTCGTTATTAC AAATGATATAAAAAATGAACAACAGAATATAAA spacer length: 33 
repeater length: 24

12550   1652291 GTTTTAGTTTCTTGTCGTTATTAC AACAAGAATTGATGAAGTATTCAAAAGAGCGATATGA spacer 
length: 37 repeater length: 24

12551   1652353 GTTTTAGTTTCTTGTCGTTATTAC CTTTCAGAGGGCGAGATCGCAGAGTACTTGAGAATAGC spacer 
length: 38 repeater length: 24

12552   1652416 GTTTTAGTTTCTTGTCGTTATTAC ATTTCTGCAAATGTATAATACATCAATTTTATAA spacer length: 
34 repeater length: 24

12553   1652475 GTTTTAGTTTCTTGTCGTTATTAC GCATCAGCAATTATGGAAGTCGCTAGATATTACT spacer length: 
34 repeater length: 24

12554   1652534 GTTTTAGTTTCTTGTCGTTATTAC AGGAATGTGTACAACAGCTATAAAAAAAGAAAGAATTG spacer 
length: 38 repeater length: 24

12555   1652597 GTTTTAGTTTCTTGTCGTTATTAC TTTGGAATATCTTGCGAGGCGAGGGTGAGTGAACC spacer length: 
35 repeater length: 24

12556   1652657 GTTTTAGTTTCTTGTCGTTATTAC AATAAAAGGAGATTTCATAGACTCTATTCTCAAA spacer length: 
34 repeater length: 24

12557   1652716 GTTTTAGTTTCTTGTCGTTATTAC TTGTTCTAGAAGTGGCGCATTAAACGGCAGTTTTT spacer length: 
35 repeater length: 24

12558   1652776 GTTTTAGTTTCTTGTCGTTATTAC GAGAGACAAAATTTCCAAGTAAGTGACTCTGAAAAT spacer length: 
36 repeater length: 24

12559   1652837 GTTTTAGTTTCTTGTCGTTATTAC AATATACGCTGCATAATATACGCTCTCTTACGCTAA spacer length: 
36 repeater length: 24

12560   1652898 GTTTTAGTTTCTTGTCGTTATTAC AGAGTGGCATACCTTATTTGTTTTGTTGAGTTATGAA spacer 
length: 37 repeater length: 24

12561   1652960 GTTTTAGTTTCTTGTCGTTATTAC TTCCATTTTCTTCATAAGTAGCATCTCTCAACAA spacer length: 
34 repeater length: 24

12562   1653019 GTTTTAGTTTCTTGTCGTTATTAC ATAACAATTGTCGGTAACTTATTTAGACGCTT spacer length: 32 
repeater length: 24

12563   1653076 GTTTTAGTTTCTTGTCGTTATTAC TTTGATACGATTACAATAAAGTTCACTTAAAGTAGA spacer length: 
36 repeater length: 24

12564   1653137 GTTTTAGTTTCTTGTCGTTATTAC AAAGTCTATTTTTATTTTATCTTTATCTATCAG spacer length: 33 
repeater length: 24

12565   1653195 GTTTTAGTTTCTTGTCGTTATTAC ATTGGATAGTCAGTACCAAAAGGTACATTAAGCCAC spacer length: 
36 repeater length: 24

12566   1653256 GTTTTAGTTTCTTGTCGTTATTAC ATCATTAATAGAATACGAAAAGCTAAAAGCAAAAA spacer length: 
35 repeater length: 24

12567   1653316 GTTTTAGTTTCTTGTCGTTATTAC ATGTAGATAACATCACTATATTGATAAAGAGACTCG spacer length: 
36 repeater length: 24

12568   1653377 GTTTTAGTTTCTTGTCGTTATTAC AAAATCATTGAACTATAATGTAGATCTTGCAGT spacer length: 33 
repeater length: 24

12569   1653435 GTTTTAGTTTCTTGTCGTTATTAC TTTCCAGCCCAGCCTCTTTGCAGCTTCTAGCCTA spacer length: 
34 repeater length: 24

12570   1653494 GTTTTAGTTTCTTGTCGTTATTAC ATCTAGTGAGACAAAAAGAACCTCAGTCTCAGAGT spacer length: 
35 repeater length: 24

12571   1653554 GTTTTAGTTTCTTGTCGTTATTAC TTCCTTATACACATCAAGTAACACAGGCGAGTTCAT spacer length: 
36 repeater length: 24

12572   1653615 GTTTTAGTTTCTTGTCGTTATTAC TGCGGGATACTACTTCGCCCCAAGTTCTGTAAAGA spacer length: 
35 repeater length: 24

12573   1653675 GTTTTAGTTTCTTGTCGTTATTAC TGGTGAACTGGTACAGATACATCCTTATGAAGA spacer length: 33 
repeater length: 24

12574   1653733 GTTTTAGTTTCTTGTCGTTATTAC CCATTACTGGACAAAGACTATGTCATCACAGCTGGT spacer length: 
36 repeater length: 24

12575   1653794 GTTTTAGTTTCTTGTCGTTATTAC TTAACACTGGTTGAATTCGCAAGGAAAGTGATAGG spacer length: 



35 repeater length: 24
12576   1653854 GTTTTAGTTTCTTGTCGTTATTAC AGATATTTAGCGTTAAAACTGCAGGAGACAGGGGCA spacer length: 

36 repeater length: 24
12577   1653915 GTTTTAGTTTCTTGTCGTTATTAC AAGTTTTTGATATCTGTCCCTGCAGTGTCTAGT spacer length: 33 

repeater length: 24
12578   1653973 GTTTTAGTTTCTTGTCGTTATTAC CTTCATACTCATACCAATTGTAAGTGTTTCCTTGTGTTG spacer 

length: 39 repeater length: 24
12579   1654037 GTTTTAGTTTCTTGTCGTTATTAC TCTTGGAAAGACCTTAAAAAAAGGATTGATTTAT spacer length: 

34 repeater length: 24
12580   1654096 GTTTTAGTTTCTTGTCGTTATTAC TCGCATGCCTTAAATCGATCGTTTTCTCTACATC spacer length: 

34 repeater length: 24
12581   1654155 GTTTTAGTTTCTTGTCGTTATTAC TACGCTCCATGCCCAGCTGTGCTCTCATCAACACATA spacer 

length: 37 repeater length: 24
12582   1654217 GTTTTAGTTTCTTGTCGTTATTAC GCGAGAAAGACTTCTACTGGGGCGCCGAATTTAA spacer length: 

34 repeater length: 24
12583   1654276 GTTTTAGTTTCTTGTCGTTATTAC ATCGCTGAGATCCTAGCGACTTTCTACCTGCCCGA spacer length: 

35 repeater length: 24
12584   1654336 GTTTTAGTTTCTTGTCGTTATTAC CGCTAAAGAACGCCCTAAGGGAAGCCTTCAAAT spacer length: 33 

repeater length: 24
12585   1654394 GTTTTAGTTTCTTGTCGTTATTAC TATCGCCTCACGCCATCTCTTTGGCGTGGTATAA spacer length: 

34 repeater length: 24
12586   1654453 GTTTTAGTTTCTTGTCGTTATTAC AAGTCGCAAAAGAACTGCTAGACAAATTTGACAGTGA spacer 

length: 37 repeater length: 24
12587   1654515 GTTTTAGTTTCTTGTCGTTATTAC TGACTTATTTTTTGTCTTAACTTCACTACTCATTTTC spacer 

length: 37 repeater length: 24
12588   1654577 GTTTTAGTTTCTTGTCGTTATTAC AAAGAACTCATTATCTTTAAGGACAAAGTCAGGGG spacer length: 

35 repeater length: 24
12589   1654637 GTTTTAGTTTCTTGTCGTTATTAC TTCCCCTGCGGATACTTCTGCCTCAATTTGGTCAC spacer length: 

35 repeater length: 24
12590   1654697 GTTTTAGTTTCTTGTCGTTATTAC AAACCTTTTCAGAGGCTTACCTCATCAATGTGGA spacer length: 

34 repeater length: 24
12591   1654756 GTTTTAGTTTCTTGTCGTTATTAC AAAGAAAAAGAAAAGGCGGGGGCGAGGGCATGG spacer length: 33 

repeater length: 24
12592   1654814 GTTTTAGTTTCTTGTCGTTATTAC TCTGTGTAACGTATCAGCAATGCGCTTTGTTATA spacer length: 

34 repeater length: 24
12593   1654873 GTTTTAGTTTCTTGTCGTTATTAC GCGGATTTCCACTGTTTCCAGCCTGAGCTTGGG spacer length: 33 

repeater length: 24
12594   1654931 GTTTTAGTTTCTTGTCGTTATTAC AGCAAATTTTTAACAAATGTATTCCATTCTTGAAG spacer length: 

35 repeater length: 24
12595   1654991 GTTTTAGTTTCTTGTCGTTATTAC AATTTTATAATGTCTGTAAAACTAAAACATTGTTT spacer length: 

35 repeater length: 24
12596   1655051 GTTTTAGTTTCTTGTCGTTATTAC AAGGGATCTAGCCTGGCTAGAGAGCTTGCCGCTTTAATTA spacer 

length: 40 repeater length: 24
12597   1655116 GTTTTAGTTTCTTGTCGTTATTAC ATGGGTGCACCACCAGAAGTAGTAGAAGAGGTCGA spacer length: 

35 repeater length: 24
12598   1655176 GTTTTAGTTTCTTGTCGTTATTAC TGTATTGCCCACAATGTCCCGTTTTCGTTGTACAG spacer length: 

35 repeater length: 24
12599   1655236 GTTTTAGTTTCTTGTCGTTATTAC CAAGAGAAAGGAGCTAGGAAGAGGATCTTTTCCC spacer length: 

34 repeater length: 24
12600   1655295 GTTTTAGTTTCTTGTCGTTATTAC ATTAGGACTCGAAAAATTTATATAAAAAAAGACAT spacer length: 

35 repeater length: 24
12601   1655355 GTTTTAGTTTCTTGTCGTTATTAC TTCTCATCAACATTTGCTGTACAAATTTCATAATCA spacer length: 

36 repeater length: 24
12602   1655416 GTTTTAGTTTCTTGTCGTTATTAC ACCAGTCTTACTCAACAAGTCAGCCCTTACTTATAA spacer length: 

36 repeater length: 24
12603   1655477 GTTTTAGTTTCTTGTCGTTATTAC CTCAGTCAGATACGTCTTCTTTAGCTGGCTTATG spacer length: 

34 repeater length: 24
12604   1655536 GTTTTAGTTTCTTGTCGTTATTAC ATCGAGTGGAAGGCGTTAGACCCAGTAGCTGCCG spacer length: 

34 repeater length: 24
12605   1655595 GTTTTAGTTTCTTGTCGTTATTAC AGCCTGGATCTGAAGAAACATAACCATGAGATA spacer length: 33 

repeater length: 24
12606   1655653 GTTTTAGTTTCTTGTCGTTATTAC AGGTCAGGAATATAGATTATTCGTACTTTGCTA spacer length: 33 

repeater length: 24
12607   1655711 GTTTTAGTTTCTTGTCGTTATTAC AAGTCTTCAGAAAATCATCAACACGCATATACT spacer length: 33 

repeater length: 24
12608   1655769 GTTTTAGTTTCTTGTCGTTATTAC TTTGATTAAAATGGGTTGGTATGGCATAAAAAA spacer length: 33 

repeater length: 24
12609   1655827 GTTTTAGTTTCTTGTCGTTATTAC ATCGGAATTATAGGCGGATTTTTAACAATATTCCTAACA spacer 

length: 39 repeater length: 24
12610   1655891 GTTTTAGTTTCTTGTCGTTATTAC GGAGACAAAGTTTGTCTGTGCAATATATCCCA spacer length: 32 

repeater length: 24



12611   1655948 GTTTTAGTTTCTTGTCGTTATTAC AGAAAGAGGAACATAAGGTCTAGATCTTACCCA spacer length: 33 
repeater length: 24

12612   1656006 GTTTTAGTTTCTTGTCGTTATTAC TAATTCATCTTTATAGTGTAACTTTTTGAAATAA spacer length: 
34 repeater length: 24

12613   1656065 GTTTTAGTTTCTTGTCGTTATTAC AACTAAGAAAAATTCAGTCAGCAGTATTAACTACTACT spacer 
length: 38 repeater length: 24

12614   1656128 GTTTTAGTTTCTTGTCGTTATTAC TACACCAGTGAGAATGTCTTCCCGAAACTACAAGA spacer length: 
35 repeater length: 24

12615   1656188 GTTTTAGTTTCTTGTCGTTATTAC AATTGGCAACTAAGAAGTTTGTACAAATAACATA spacer length: 
34 repeater length: 24

12616   1656247 GTTTTAGTTTCTTGTCGTTATTAC GAATAGGGGATGCGATAAACCAGTTAGCACAACA spacer length: 
34 repeater length: 24

12617   1656306 GTTTTAGTTTCTTGTCGTTATTAC GGCATATAGAATTTTTCGCTTTGTTGCCTCTTTA spacer length: 
34 repeater length: 24

12618   1656365 GTTTTAGTTTCTTGTCGTTATTAC ATTCAATTTTTTTCGTTTTGTCGGTGAAAATAAA spacer length: 
34 repeater length: 24

12619   1656424 GTTTTAGTTTCTTGTCGTTATTAC GCTTGTGGTAACTATTCCATCGTCATCAGCAAT spacer length: 33 
repeater length: 24

12620   1656482 GTTTTAGTTTCTTGTCGTTATTAC AACGCATTATTGCTAATGCACGGTGCTAACAATCTA spacer length: 
36 repeater length: 24

12621   1656543 GTTTTAGTTTCTTGTCGTTATTAC GTTTAAAACGGTAAATAGATAAAACCAAGAAAAT spacer length: 
34 repeater length: 24

12622   1656602 GTTTTAGTTTCTTGTCGTTATTAC ACGTCTTGTGCTGACTTGTAAACATCGCTGTTCT spacer length: 
34 repeater length: 24

12623   1656661 GTTTTAGTTTCTTGTCGTTATTAC AAAGAAGTGCAAAAAAATGGCTACGGTGTACAT spacer length: 33 
repeater length: 24

12624   1656719 GTTTTAGTTTCTTGTCGTTATTAC ATGCATTCATTAAAGACTTAACAATTCAAGAGT spacer length: 33 
repeater length: 24

12625   1656777 GTTTTAGTTTCTTGTCGTTATTAC AAGTTTCTTAATTTATTACAGTTATATGAACAG spacer length: 33 
repeater length: 24

12626   1656835 GTTTTAGTTTCTTGTCGTTATTAC ACAATAGCCCGCAAATGTCAGTATCATCACGTTGT spacer length: 
35 repeater length: 24

12627   1656895 GTTTTAGTTTCTTGTCGTTATTAC AGATTTTATGAAACATTAACTATTTATTTTATCTA spacer length: 
35 repeater length: 24

12628   1656955 GTTTTAGTTTCTTGTCGTTATTAC ATTAATCAGATAGAAACTAGCAGTGTTTTTTATGT spacer length: 
35 repeater length: 24

12629   1657015 GTTTTAGTTTCTTGTCGTTATTAC ACCTTCACTTATTGAAGATGGGGCTGAAACAACTT spacer length: 
35 repeater length: 24

12630   1657075 GTTTTAGTTTCTTGTCGTTATTAC TTGGTTACTGATATTTTCTGAACTCCAGCAAATG spacer length: 
34 repeater length: 24

12631   1657134 GTTTTAGTTTCTTGTCGTTATTAC CGTTAAACAGACTAGGCTCAGGACAAGCATTCAC spacer length: 
34 repeater length: 24

12632   1657193 GTTTTAGTTTCTTGTCGTTATTAC AGCCCAAATCTGTTATCTCTTTAGAATGAAATTT spacer length: 
34 repeater length: 24

12633   1657252 GTTTTAGTTTCTTGTCGTTATTAC AGAGTACCTTTACCTAACCAGAGCGTCGTATATTA spacer length: 
35 repeater length: 24

12634   1657312 GTTTTAGTTTCTTGTCGTTATTAC TGTAGTCTTGCGCAATACCTGCGCTCTTTAGCAG spacer length: 
34 repeater length: 24

12635   1657371 GTTTTAGTTTCTTGTCGTTATTAC AGAAGCTATACAACGAGGCTATATAAATAAAAT spacer length: 33 
repeater length: 24

12636   1657429 GTTTTAGTTTCTTGTCGTTATTAC GTGAAGATGTCGATAGTGACGATAGCTGAGATAG spacer length: 
34 repeater length: 24

12637   1657488 GTTTTAGTTTCTTGTCGTTATTAC AAAGTAAGCCCGATAGTCCTTAGGTCAGGATCCCTTT spacer 
length: 37 repeater length: 24

12638   1657550 GTTTTAGTTTCTTGTCGTTATTAC TATATTTGGTCAAGTGTTTCTACAGCATTTTAA spacer length: 33 
repeater length: 24

12639   1657608 GTTTTAGTTTCTTGTCGTTATTAC GCAGAGTCTTTCGCTACGTCTTTCAGCGTCTCAA spacer length: 
34 repeater length: 24

12640   1657667 GTTTTAGTTTCTTGTCGTTATTAC GATCACAGTAATGCGTTATATAAAAAGGCAGAATTC spacer length: 
36 repeater length: 24

12641   1657728 GTTTTAGTTTCTTGTCGTTATTAC CTTTGATCAATTACTAAATTCTGTAATTGTGCCTCT spacer length: 
36 repeater length: 24

12642   1657789 GTTTTAGTTTCTTGTCGTTATTAC GTAGAAAGTCATAACCCAAAACTTCATTTTTTTGT spacer length: 
35 repeater length: 24

12643   1657849 GTTTTAGTTTCTTGTCGTTATTAC ACAGGCTGTACCAAGCTGTTAGCGATGTAGTTAA spacer length: 
34 repeater length: 24

12644   1657908 GTTTTAGTTTCTTGTCGTTATTAC AGCTCCCATTAAAATCACGACCACTCCAAATATC spacer length: 
34 repeater length: 24

12645   1657967 GTTTTAGTTTCTTGTCGTTATTAC AGTTATAATCTATCTCCGGAACATTAAAATATTTT spacer length: 
35 repeater length: 24

12646   1658027 GTTTTAGTTTCTTGTCGTTATTAC ATAGTTGGTGGGACGGAATGGAGAAACAGCTAAA spacer length: 



34 repeater length: 24
12647   1658086 GTTTTAGTTTCTTGTCGTTATTAC TATAAAAAAGCATTTGCACAGTCTTGGAAACCACTATT spacer 

length: 38 repeater length: 24
12648   1658149 GTTTTAGTTTCTTGTCGTTATTAC ATGCTCGCCCACCAGCACACCGGACAGATCGACAT spacer length: 

35 repeater length: 24
12649   1658209 GTTTTAGTTTCTTGTCGTTATTAC AACTGAAGGAACCTTGTAGAGCGGTATGCTTTGCTTCTTCT spacer 

length: 41 repeater length: 24
12650   1658275 GTTTTAGTTTCTTGTCGTTATTAC AACTGGAGCAACGTATTGTTGAATATAGCCCCTATG spacer length: 

36 repeater length: 24
12651   1658336 GTTTTAGTTTCTTGTCGTTATTAC AATGAGATATTCACTGAGGTCATGGAGCGTGAA spacer length: 33 

repeater length: 24
12652   1658394 GTTTTAGTTTCTTGTCGTTATTAC TTTCCTTATTTTTTAACGAGGGAAATGGTCAGGCTAAA spacer 

length: 38 repeater length: 24
12653   1658457 GTTTTAGTTTCTTGTCGTTATTAC TACGGTAAACTGGGGAGTTAACTCAGCATCC spacer length: 31 

repeater length: 24
12654   1658513 GTTTTAGTTTCTTGTCGTTATTAC CTTTCGCATACTTCCTCGCCCTCCTTGAGATATTTTC spacer 

length: 37 repeater length: 24
12655   1658575 GTTTTAGTTTCTTGTCGTTATTAC TAAGCCTTACTCTTTACATTAAAAGTAACAAGTAATA
12656   
12657   
12658   crispr 3
12659   1786207 CTTTCAATCCCTTATGGGATTCTTC CTACCTTTTGAGATGCTTTCACCGATCTATGTTAAAGCAA spacer 

length: 40 repeater length: 25
12660   1786273 CTTTCAATCCCTTATGGGATTCTTC CTCGTTTTCAATAAATGTCTATAGGGATGAATGTG spacer length: 

35 repeater length: 25
12661   1786334 CTTTCAATCCCTTATGGGATTCTTC GATACGTTGCAGGCAGATGATGAGAGATGATGATAT spacer 

length: 36 repeater length: 25
12662   1786396 CTTTCAATCCCTTATGGGATTCTTC TTAAACTGACAACTTTGTCTCTGACCCAAAGTAATA
12663   
12664   
12665   crispr 4
12666   1825867 CTTTCAATCCCTTTTGGGATTCATC ATTATCGACTCCCTAGACGTTCACATAAGCGACAAGA spacer 

length: 37 repeater length: 25
12667   1825930 CTTTCAATCCCTTTTGGGATTCATC TAGCTCTAGCAGGAGAAGAGGCTAATGTTAGCAGAG spacer 

length: 36 repeater length: 25
12668   1825992 CTTTCAATCCCTTTTGGGATTCATC TGCGGAAATATGGAAAGAAGTATTATGAAAAAAGGAGAAA spacer 

length: 40 repeater length: 25
12669   1826058 CTTTCAATCCCTTTTGGGATTCATC TCTCGTATGACTTGCTGTCCAATGACATAATAAAC spacer length: 

35 repeater length: 25
12670   1826119 CTTTCAATCCCTTTTGGGATTCATC CTGTCATTAGCACAGGCTGGCATACTTTATTTATACC spacer 

length: 37 repeater length: 25
12671   1826182 CTTTCAATCCCTTTTGGGATTCATC AAAGTTCTAGTCAGCCAGCACCTGAAAATAGGGTGC spacer 

length: 36 repeater length: 25
12672   1826244 CTTTCAATCCCTTTTGGGATTCATC GAGTTTAAAAAGCTTTAAACAGTACGCAAACGATTTGA spacer 

length: 38 repeater length: 25
12673   1826308 CTTTCAATCCCTTTTGGGATTCATC TATGAACTAACAGATAAAGGGAAGAGAAGTGTTCCCAAAAC spacer 

length: 41 repeater length: 25
12674   1826375 CTTTCAATCCCTTTTGGGATTCATC CTTTAAGATTGAGCTTGACAAATATTTCTGTGAACAGA spacer 

length: 38 repeater length: 25
12675   1826439 CTTTCAATCCCTTTTGGGATTCATC ACAGGCATTAATACCTGCAAAGCCTAGGGTAATAACGA
12676   
12677   
12678   GCA_000341715.1_ASM34171v1_genomic.fna(findCrispr):
12679   START       REPEAT                           

SPACER                                             
12680   crispr 1
12681   419459 ATCAGCTACATAGGCGTAATT 

CCCGGAAATTGAGACACCGTAAATATCTCCGGCAGTATCGTAGCTTCCTTTGAGAACTGGTGAAGATGGATTGCTTATATCAACAA
TCATAAGACCATTACCCC spacer length: 104 repeater length: 21

12682   419585 ATCAGCTACATAGGCGTAATT 
GCCGTAAACTGCAACATCGCCAGTAGGACCGGCATAACGTCCTTTGAGAATTGGATCAGAAGGATTACTGATATCAACAATCACAA
GACCATCAT spacer length: 95 repeater length: 21

12683   419702 ATCAGCTACATAGGCGTAATT 
AAGTGACACAGAAGAAGTGACACCAACAGAAGAAGTGACACCAACAGAAGAAGTGACGCCCACTGGAGAAATAATAGTACCTGTTG
AAACAATAC

12684   
12685   
12686   crispr 2
12687   2139866 ATCTCCACCTGATGTTTCATC ATTTCCAGATTGATCATCTTCACCTGATGTTTCATCGTTAACTGATGGTA 

spacer length: 50 repeater length: 21
12688   2139938 ATCTCCACCTGATGTTTCATC GTTTCCAGATTGATCATCTTCACCGGATGTTTCACCGTTATCTGATGGTA 



spacer length: 50 repeater length: 21
12689   2140010 ATCTCCACCTGATGTTTCATC TGACACAGAAGAAGTGACACCAACAGAAGAAGTGACACCAACAGAAGAAG
12690   
12691   
12692   crispr 3
12693   3235576 GAAGAAGTGACACCTCCCGAAGAAGTGAC GCCTCCTGAAGAAGTAACACCAACAGAAGAAGCGACACCTCC 

spacer length: 42 repeater length: 29
12694   3235648 GAAGAAGTGACACCTCCCGAAGAAGTGAC 

ACCAACAGAAGAAGTAACACCAACAGAAGAAGTAACACCTCCTGAAGAAGTAACACCTCCTGAAGAAGGAAGAAGCGACACCTCC 
spacer length: 85 repeater length: 29

12695   3235763 GAAGAAGTGACACCTCCCGAAGAAGTGAC 
CCTTTATAAATACAAGAAAAACTTCTCATACGCAGATATTCCGGTAACAGCAATCTACGCATTTTCTAGAAGATCTGGAAGTCTT

12696   
12697   
12698   crispr 4
12699   236762 GTTCGCCACATATACCTTTGTTCCATCCGGACT 

GACTGCAACTCCATAAGGAGCAATTCCTACAGGCACCGTGAAGGTAATACTGTAATTAGACGTATCGATTACGGAAGTAGTGTTAC
TGCCGT spacer length: 92 repeater length: 33

12700   236888 GTTCGCCACATATACCTTTGTTCCATCCGGACT 
GACTACAACTCCAGAAGGACTGTAATCTACTGGAACACTGGCGATAACAGTGCTGGTCGTTGTGTTAATTACAGAGACACTGCTGT
CGTTTT spacer length: 92 repeater length: 33

12701   237014 GTTCGCCACATATACCTTTGTTCCATCCGGACT 
CACCAACAGAAGAAGTGACACCAACAGAAGAAGTGACGCCCACTGGAGAAATAATAGTACCTGTTGAAACAATACCACAGGAGGAT
GTAGTA

12702   
12703   
12704   crispr 5
12705   577548 TGTTTCAATCCTTGTTTTAATGGATCTTGCTCGCGAAT TCTATACGAAAATGAAATATTGACTGATGAAAGT 

spacer length: 34 repeater length: 38
12706   577621 TGTTTCAATCCTTGTTTTAATGGATCTTGCTCGCGAAT GAAGATGAATATAATAATTTAGAACAGAGTATT 

spacer length: 33 repeater length: 38
12707   577693 TGTTTCAATCCTTGTTTTAATGGATCTTGCTCGCGAAT AGCATGTCCCACAGGCACCGTGGAGGTAACAGT
12708   
12709   
12710   GCA_000350305.1_ASM35030v1_genomic.fna(findCrispr):
12711   START       REPEAT                           

SPACER                                             
12712   crispr 1
12713   675993 GTTTGAGAGTGTTGTCAAATACGAGGTAACTCAATC TACCCTTGACAAGACCTCGATGCAGGCAT spacer 

length: 29 repeater length: 36
12714   676059 GTTTGAGAGTGTTGTCAAATACGAGGTAACTCAATC ATTGTCTGCCGGTGATTACTCAGGATTCC spacer 

length: 29 repeater length: 36
12715   676125 GTTTGAGAGTGTTGTCAAATACGAGGTAACTCAATC TTCCTCTTGAGCTCGAAGAGACGCTTGGAG spacer 

length: 30 repeater length: 36
12716   676192 GTTTGAGAGTGTTGTCAAATACGAGGTAACTCAATC ACTCAGTATGGGCCATGCATCGACGAGTA spacer 

length: 29 repeater length: 36
12717   676258 GTTTGAGAGTGTTGTCAAATACGAGGTAACTCAATC AATCATCGCCGGGGTACAGCCTGTCGCAC spacer 

length: 29 repeater length: 36
12718   676324 GTTTGAGAGTGTTGTCAAATACGAGGTAACTCAATC ATTACCCAAGCCATGTTTGAGAGTGTTGT
12719   
12720   
12721   GCA_000364745.1_ASM36474v1_genomic.fna(findCrispr):
12722   START       REPEAT                           

SPACER                                             
12723   crispr 1
12724   344178 TTTCAATTCTATAGTAGATTAG CGGGGTTTTAGGGGATGTCCCCCTAATGCCGGCCTCCCAAGT spacer 

length: 42 repeater length: 22
12725   344243 TTTCAATTCTATAGTAGATTAG CAGTTAAAGTTGAAAGAAGCGGCACAAAACGAAGAGAAAGT spacer 

length: 41 repeater length: 22
12726   344307 TTTCAATTCTATAGTAGATTAG CTCACCAACTTGCACGGGCACATTTGCTTGGCCCCCATCTCC spacer 

length: 42 repeater length: 22
12727   344372 TTTCAATTCTATAGTAGATTAG CCTATTGCAAGCTTTTGGATATGATTCACAAAAGATGGATACAGA spacer 

length: 45 repeater length: 22
12728   344440 TTTCAATTCTATAGTAGATTAG CATGGAAAATCACGCTGAACTATATACTTTCACTTACAGA spacer 

length: 40 repeater length: 22
12729   344503 TTTCAATTCTATAGTAGATTAG CCTCTCGCAAAAAACGGGCAATATCGTTAGGAGAGGGCG spacer length: 

39 repeater length: 22
12730   344565 TTTCAATTCTATAGTAGATTAG CTTTGTACAATACTGTGTACATAACTGTTGCACATCTTCTA spacer 

length: 41 repeater length: 22
12731   344629 TTTCAATTCTATAGTAGATTAG CATTCAGTAGAAAGATTGCTAGAAGTTAGAATCAATTCGTTAG spacer 

length: 43 repeater length: 22



12732   344695 TTTCAATTCTATAGTAGATTAG CAAATAATTAAGTACTTACCGGAACCTATACAACGTGTTCTCA spacer 
length: 43 repeater length: 22

12733   344761 TTTCAATTCTATAGTAGATTAG CATTGATAGATTGAGAAAGAGAGATTGAAAGATAGAAAGGTTTATA spacer 
length: 46 repeater length: 22

12734   344830 TTTCAATTCTATAGTAGATTAG CATTCGATATTTATGTAAAAGGCAGAATGTACGAATTTCCAG spacer 
length: 42 repeater length: 22

12735   344895 TTTCAATTCTATAGTAGATTAG CAGACAGTATCGGCGGAGTTGTTAGGGATGGTATCATTT spacer length: 
39 repeater length: 22

12736   344957 TTTCAATTCTATAGTAGATTAG TAGTTATAGAAATAAGTACATTAGCTTTGCAATTTCAACTA spacer 
length: 41 repeater length: 22

12737   345021 TTTCAATTCTATAGTAGATTAG CAAGTTTTGAGTAAGGAGGAGTTAGAACAGTTGTTAAAGGA spacer 
length: 41 repeater length: 22

12738   345085 TTTCAATTCTATAGTAGATTAG CACTGATTAGTCTAGTGTCGTTAGGGCAAAAATGGATCTTTAA spacer 
length: 43 repeater length: 22

12739   345151 TTTCAATTCTATAGTAGATTAG CAAGCTGTTAACGTTGATCGCTATCAAGAGTGCTTTCTATGA spacer 
length: 42 repeater length: 22

12740   345216 TTTCAATTCTATAGTAGATTAG CAGAAGTTCGGAGTTATTGCCAAAGCGTGGAAAAACCAGGATCAG spacer 
length: 45 repeater length: 22

12741   345284 TTTCAATTCTATAGTAGATTAG 
CAAAATCATGCTGAGTTGTACGTCTTTACAGTGAGCAAAGGTCTTTCAATTCTATACTAGATTAGCATGGAGTAAGTGAGGAATGC
ATAAGACAAGCGATATCGAGT spacer length: 107 repeater length: 22

12742   345414 TTTCAATTCTATAGTAGATTAG CTCATCATTTACCATTCCATCAAACAGCACAAGTAAGGGGGT spacer 
length: 42 repeater length: 22

12743   345479 TTTCAATTCTATAGTAGATTAG CCTATTCCTTTTCGAAAAGGATGCAAAACGATACCAATATTT spacer 
length: 42 repeater length: 22

12744   345544 TTTCAATTCTATAGTAGATTAG CATCCGTAACTTTACAATAAAAGTAGAAAGGAGGTATTGTAAG spacer 
length: 43 repeater length: 22

12745   345610 TTTCAATTCTATAGTAGATTAG CTAGACAAGTTTTTTTATGAGTGAACTAGCTTTGAAAGAAT spacer 
length: 41 repeater length: 22

12746   345674 TTTCAATTCTATAGTAGATTAG CACTTCTAAGTAGAAGTCAAATTCCAATATAGAAATATAAG spacer 
length: 41 repeater length: 22

12747   345738 TTTCAATTCTATAGTAGATTAG CCTATGCTCTCATTTTAGTATCTCTGAAGTCAAAGATGA spacer length: 
39 repeater length: 22

12748   345800 TTTCAATTCTATAGTAGATTAG CTTAATGATTCTGACCTTCTAGTGGTTATGAATGATCAAGAAG spacer 
length: 43 repeater length: 22

12749   345866 TTTCAATTCTATAGTAGATTAG CGGCAGTGGGATATCTATCAGAGCTCTGGCGTATTTTGTAAC spacer 
length: 42 repeater length: 22

12750   345931 TTTCAATTCTATAGTAGATTAG CTTTCATTGTTAGGCATTGATAGTTTTAATGCCATAATGTAAC spacer 
length: 43 repeater length: 22

12751   345997 TTTCAATTCTATAGTAGATTAG CTATGCTCACCTGGAGAGAGACAAATTCTACGGAAGTTT spacer length: 
39 repeater length: 22

12752   346059 TTTCAATTCTATAGTAGATTAG CAGAGGTTGGGGGGAGAGAGGTGAAGTCCCTAAAATCTTTCTA spacer 
length: 43 repeater length: 22

12753   346125 TTTCAATTCTATAGTAGATTAG TAGTGTAAACGGACTAGAAGATGGATCCTGTAACGTCATGA spacer 
length: 41 repeater length: 22

12754   346189 TTTCAATTCTATAGTAGATTAG CCTAAAGCAGTCATTGTCCCTATATCCTAGGTATTCTAAGAATAT spacer 
length: 45 repeater length: 22

12755   346257 TTTCAATTCTATAGTAGATTAG CGACAATGCCTATTGATAATATTACAATTATACCAAACAA spacer 
length: 40 repeater length: 22

12756   346320 TTTCAATTCTATAGTAGATTAG CCTGCCCATTTAATTCTCCTAGCAATCTTACTATATTT spacer length: 
38 repeater length: 22

12757   346381 TTTCAATTCTATAGTAGATTAG CGTTACTAGAGAGGAATACAAAGAACTTATTGGATTTCCTGA spacer 
length: 42 repeater length: 22

12758   346446 TTTCAATTCTATAGTAGATTAG CCAGTAGCCAATATGCCGTTCGCCTTCATCCTTTACGCTG spacer 
length: 40 repeater length: 22

12759   346509 TTTCAATTCTATAGTAGATTAG CTATATAATTATCGATGACGAAACAATCTTCATTAAATTT spacer 
length: 40 repeater length: 22

12760   346572 TTTCAATTCTATAGTAGATTAG CTGGCCTTACATTGCGGGTGCTGCTATTGCAGCAGCAGGCAT spacer 
length: 42 repeater length: 22

12761   346637 TTTCAATTCTATAGTAGATTAG CTACTTCAGTCCATAGATCACCGTTTGCCGTGATGATACTTTT spacer 
length: 43 repeater length: 22

12762   346703 TTTCAATTCTATAGTAGATTAG CTTCCTGGATTTGCTACATTTCCGTTAACATAAGAACC spacer length: 
38 repeater length: 22

12763   346764 TTTCAATTCTATAGTAGATTAG CAAGCTAAGAAAGAGCAAGAGAGAGATAAGCAGCTAAGGGATC spacer 
length: 43 repeater length: 22

12764   346830 TTTCAATTCTATAGTAGATTAG CAAAGTTTTATAGCCTCCCTAATGACCTCGCTTCGGCTTAGA spacer 
length: 42 repeater length: 22

12765   346895 TTTCAATTCTATAGTAGATTAG CATTAATTTTTTAAAAGAGATGAATGTTAAGTTTCAAGTAAA spacer 
length: 42 repeater length: 22

12766   346960 TTTCAATTCTATAGTAGATTAG CCAATAGAGGCAAACCTATCACCTTCCATGATTCTCTTTAA spacer 
length: 41 repeater length: 22



12767   347024 TTTCAATTCTATAGTAGATTAG CGCGTCCAGAATAATAGATGATATCCTCGATGAACATATGACG spacer 
length: 43 repeater length: 22

12768   347090 TTTCAATTCTATAGTAGATTAG CAAAATGACACCCCAAAACCTTGAAACCAAAAATATGAAAG spacer 
length: 41 repeater length: 22

12769   347154 TTTCAATTCTATAGTAGATTAG CAAAATGGAGGAAGTAAAATTAAACGTGTATAACAAAATTG spacer 
length: 41 repeater length: 22

12770   347218 TTTCAATTCTATAGTAGATTAG CATAACAATCCCAAAAAGTATTGCGGAAGAACTCTTGAGGAA spacer 
length: 42 repeater length: 22

12771   347283 TTTCAATTCTATAGTAGATTAG CGGTAATTCTTGGTTATTGTTCAGTCATCCCAGACCAAGA spacer 
length: 40 repeater length: 22

12772   347346 TTTCAATTCTATAGTAGATTAG CCAAGGCACGAGAGAGTTAATCGTAGAAGCCATAGCGAG spacer length: 
39 repeater length: 22

12773   347408 TTTCAATTCTATAGTAGATTAG CATAAATATGGAGATACTGAAAAAAATATTTAAAAAATTT spacer 
length: 40 repeater length: 22

12774   347471 TTTCAATTCTATAGTAGATTAG CTAAGGGGTTTGTTTGTTTGGGGTTATCTATAGATAGAGAGATA spacer 
length: 44 repeater length: 22

12775   347538 TTTCAATTCTATAGTAGATTAG CCTGACTTCTCTCGTTAATGAGCCTGTTAGCTGATATGTT spacer 
length: 40 repeater length: 22

12776   347601 TTTCAATTCTATAGTAGATTAG CCCCTTCTCTTCATGAAGAAGTACGTTAAAAAATAAGGC spacer length: 
39 repeater length: 22

12777   347663 TTTCAATTCTATAGTAGATTAG CACAAAAACCCGGGGGGATTCCCCGGTTTCCCCGGATTCCC spacer 
length: 41 repeater length: 22

12778   347727 TTTCAATTCTATAGTAGATTAG CTCGGAAGGATTCTATTCAGAAATGAGAAAGATTTCTAC spacer length: 
39 repeater length: 22

12779   347789 TTTCAATTCTATAGTAGATTAG CGAAATAATATTGACGTATGATGAAATCAGGGAAAATGATTTT spacer 
length: 43 repeater length: 22

12780   347855 TTTCAATTCTATAGTAGATTAG CTTGAAGGATTTTTTCAATATTGCAGAAAGAGATGAGTTAG spacer 
length: 41 repeater length: 22

12781   347919 TTTCAATTCTATAGTAGATTAG CAAGTATCAAATATCCTATCTTGGACTAAATGTACATTATAAATT spacer 
length: 45 repeater length: 22

12782   347987 TTTCAATTCTATAGTAGATTAG CATTTTTACGGCCTGCTGCATGAAAAAAATACAAACTGTATA spacer 
length: 42 repeater length: 22

12783   348052 TTTCAATTCTATAGTAGATTAG CAACATTACACTAGCTCCAGTTAGTGAAAAACCTCATAA spacer length: 
39 repeater length: 22

12784   348114 TTTCAATTCTATAGTAGATTAG CTAAGTTTAACCCCGCTTTCACATTAAACGGACAAACCGTAA spacer 
length: 42 repeater length: 22

12785   348179 TTTCAATTCTATAGTAGATTAG CATCTTCTTGAGATACTGCTTTATCTCCTCTTCTTTCATGTT spacer 
length: 42 repeater length: 22

12786   348244 TTTCAATTCTATAGTAGATTAG CTAGCTCTCTAATTTCGTGGTCTAATTCTAGGAATAGTTCTTTTT spacer 
length: 45 repeater length: 22

12787   348312 TTTCAATTCTATAGTAGATTAG CCTTAGTCTTTCTTCTGCTTCTACGAATTTCTTAAAGAACC spacer 
length: 41 repeater length: 22

12788   348376 TTTCAATTCTATAGTAGATTAG CGGTAATCCCCCCTATACCAGATGGAATGACCTAAGTAAAG spacer 
length: 41 repeater length: 22

12789   348440 TTTCAATTCTATAGTAGATTAG CAAGAAAAGTAGAAAATTGTTAGAAAAAATGGCAATGGAAGTGCT spacer 
length: 45 repeater length: 22

12790   348508 TTTCAATTCTATAGTAGATTAG CAAAATTAAGACACTACTGAGAGCAGGAGGGATATATGTTAG spacer 
length: 42 repeater length: 22

12791   348573 TTTCAATTCTATAGTAGATTAG CCCTAATTCTTTTGAGACTAGTCTAGCTAAGCGTAACGGATAATT spacer 
length: 45 repeater length: 22

12792   348641 TTTCAATTCTATAGTAGATTAG CTCAGAAACAGAAACAGCTCCTTCTTCAGTATCATTTGCCGT spacer 
length: 42 repeater length: 22

12793   348706 TTTCAATTCTATAGTAGATTAG CATGCTGATGACGTAATTAGGAGGGTGAAAAAATCGCTA spacer length: 
39 repeater length: 22

12794   348768 TTTCAATTCTATAGTAGATTAG CGTATACCCAGTTTGCAAAAACGTTTCAATTTGTTGTCTTAA spacer 
length: 42 repeater length: 22

12795   348833 TTTCAATTCTATAGTAGATTAG CGTCTTATAACGCCGTTTGGTATAGTTTGGTCAAGTTTAC spacer 
length: 40 repeater length: 22

12796   348896 TTTCAATTCTATAGTAGATTAG CTTCATATTCGTACTCGGACTTTTCTACTTGAATATTTAG spacer 
length: 40 repeater length: 22

12797   348959 TTTCAATTCTATAGTAGATTAG CTGAGCATAAGTTGAAGTATCTATTGAATCTGCATTATCAAAAGTT spacer 
length: 46 repeater length: 22

12798   349028 TTTCAATTCTATAGTAGATTAG CATGCATTTATTCCAGTTACTGTAGTATCTTTAATTGATTCAATAG spacer 
length: 46 repeater length: 22

12799   349097 TTTCAATTCTATAGTAGATTAG CCCTTCATTTTTCCAACCCCTAACTCAAATCTTAATACGC spacer 
length: 40 repeater length: 22

12800   349160 TTTCAATTCTATAGTAGATTAG CGAATTTGCCAGACAATTCGCCTAAGCTTCTAGACTATTTAA spacer 
length: 42 repeater length: 22

12801   349225 TTTCAATTCTATAGTAGATTAG CAATATATCATCAGTACCATACGTATCTTGAATCTCTCCT spacer 
length: 40 repeater length: 22

12802   349288 TTTCAATTCTATAGTAGATTAG CTTTTATCGGTGGTAATGGATTATTCCCCCAATACAGATAC spacer 



length: 41 repeater length: 22
12803   349352 TTTCAATTCTATAGTAGATTAG CTCATATGCTTCCTGTAAATGATATATGGCGTCATTATACC spacer 

length: 41 repeater length: 22
12804   349416 TTTCAATTCTATAGTAGATTAG CATCGGGCACGCGGGCACTGTTCAACTAGTAAATCAGTTATG spacer 

length: 42 repeater length: 22
12805   349481 TTTCAATTCTATAGTAGATTAG CCATCAGATCAAGACCTAGTTTTTGTCCAGGTCTTATTATGAC spacer 

length: 43 repeater length: 22
12806   349547 TTTCAATTCTATAGTAGATTAG CTAGATGATTCTGAAGTTGTCGAGTTCGTCGACAACAACGGTG spacer 

length: 43 repeater length: 22
12807   349613 TTTCAATTCTATAGTAGATTAG CGAGCATTGATAACGTCTTCAGTCGTTACGAAATATTTTACATTT spacer 

length: 45 repeater length: 22
12808   349681 TTTCAATTCTATAGTAGATTAG CGAAGAAGTGAAAGATCATCTTAAAGAAACTATACTATTGAC spacer 

length: 42 repeater length: 22
12809   349746 TTTCAATTCTATAGTAGATTAG TATGTTCTTTAGTGTGAAAAATAGCGAGGTAGTTCCAGAGTT
12810   
12811   
12812   crispr 2
12813   353820 GCTAATCTACTATAGAATTGAAAG TTACTAGAATGACAAAGGAAGCACTAGGGCGTTTAAAGG spacer 

length: 39 repeater length: 24
12814   353884 GCTAATCTACTATAGAATTGAAAG TTCGATTAAAGGAAATATTTTTTGACTTACATTTTGCAT spacer 

length: 39 repeater length: 24
12815   353948 GCTAATCTACTATAGAATTGAAAG TATTTCTAATTTGCAAATTAATAGATATGAAAAACCAAAACTTTT spacer 

length: 45 repeater length: 24
12816   354018 GCTAATCTACTATAGAATTGAAAG TAATCAATACATAAAACTGTGTAGAAAACTTTATATACCC spacer 

length: 40 repeater length: 24
12817   354083 GCTAATCTACTATAGAATTGAAAG TCCTTATTTTAGGTATTAGTTTATCCCAATCCAGGGTA spacer 

length: 38 repeater length: 24
12818   354146 GCTAATCTACTATAGAATTGAAAG ACAAGTTAGGGACTACTTCTTGTAACTGCTCGGAGAACGCT spacer 

length: 41 repeater length: 24
12819   354212 GCTAATCTACTATAGAATTGAAAG TAGATGACTCTTTACTTTCGATCTGAGTTTTCTTAATC spacer 

length: 38 repeater length: 24
12820   354275 GCTAATCTACTATAGAATTGAAAG ATTAATTCCGTTATAACTTATGCGAAGAGTTTGATAG spacer length: 

37 repeater length: 24
12821   354337 GCTAATCTACTATAGAATTGAAAG TTCTAGTAGCCTTTCGAAATTCCGGCATTGTAGTAAACG spacer 

length: 39 repeater length: 24
12822   354401 GCTAATCTACTATAGAATTGAAAG TTTCCTTTGCAAAATGTAATCCGGATCCGCCCCAATTTTCA spacer 

length: 41 repeater length: 24
12823   354467 GCTAATCTACTATAGAATTGAAAG CGTTCAATCATGACAGAGGCTAACCCCATTGCCCTTAACTTGT spacer 

length: 43 repeater length: 24
12824   354535 GCTAATCTACTATAGAATTGAAAG TTAAGCTTTCTATGATGTCATTGTTGATTATTATAACTTT spacer 

length: 40 repeater length: 24
12825   354600 GCTAATCTACTATAGAATTGAAAG TAGACTCTAGCGTAGACTTTAAAATAAAAGAGAGGTGA spacer 

length: 38 repeater length: 24
12826   354663 GCTAATCTACTATAGAATTGAAAG TTCTAGTAATATGGATTCTATACTATTCAAACGGGTAT spacer 

length: 38 repeater length: 24
12827   354726 GCTAATCTACTATAGAATTGAAAG CATACCACCGACTTCTCTATCTTATTAAGGTTTTAT spacer length: 

36 repeater length: 24
12828   354787 GCTAATCTACTATAGAATTGAAAG TTTGGCGGGTAAGTTCTCATTCTCATAAAGTTCCACGCG spacer 

length: 39 repeater length: 24
12829   354851 GCTAATCTACTATAGAATTGAAAG TATTTCGTTTTCCCCTGAGGGGGATTTGATTGTTTTCC spacer 

length: 38 repeater length: 24
12830   354914 GCTAATCTACTATAGAATTGAAAG ATCCAGACATGACCAAATGGGTCATGTCTAGACCGTAAAT spacer 

length: 40 repeater length: 24
12831   354979 GCTAATCTACTATAGAATTGAAAG TTAATATCGTAAAATATCTCAAGTAAAACTTCATTTG spacer length: 

37 repeater length: 24
12832   355041 GCTAATCTACTATAGAATTGAAAG GTATTATTAACGCGAAAAATATCGTTATTATTAATACA spacer 

length: 38 repeater length: 24
12833   355104 GCTAATCTACTATAGAATTGAAAG CTTAAAGCACCTACGCCGGCACCTATTAGTGTACCAATA spacer 

length: 39 repeater length: 24
12834   355168 GCTAATCTACTATAGAATTGAAAG TTATCATTTCCAATTACTATCTCATGTGTATCGTGATATG spacer 

length: 40 repeater length: 24
12835   355233 GCTAATCTACTATAGAATTGAAAG AACATAAGTAGAATTGAAAGAAGAGTAACATGTAGTACAACTCTCA 

spacer length: 46 repeater length: 24
12836   355304 GCTAATCTACTATAGAATTGAAAG CTGTCAATAATGAAGGTTACGTCTTTTATCCCTACTTCCT spacer 

length: 40 repeater length: 24
12837   355369 GCTAATCTACTATAGAATTGAAAG AATTCTTCTAAAAAATTAATTATTTCCTCTTTTATTTCA spacer 

length: 39 repeater length: 24
12838   355433 GCTAATCTACTATAGAATTGAAAG GCACCTATGGCGACCCAAAACAGCGTGGATCCGCTG spacer length: 

36 repeater length: 24
12839   355494 GCTAATCTACTATAGAATTGAAAG ATATTTTTGATTATATTCTTTTTCTCAAGTATTTTTAT spacer 

length: 38 repeater length: 24



12840   355557 GCTAATCTACTATAGAATTGAAAG AATTATATCATATCAGTAAGCCAAACTAGTATCTCGAGCACA spacer 
length: 42 repeater length: 24

12841   355624 GCTAATCTACTATAGAATTGAAAG GATCTTTCCTTGTGCCAGCAGTTCCTCTAGCTCCTTGCTG spacer 
length: 40 repeater length: 24

12842   355689 GCTAATCTACTATAGAATTGAAAG TAGGATTTACACCATAATAAATATCGGCGGTCTCCCTGT spacer 
length: 39 repeater length: 24

12843   355753 GCTAATCTACTATAGAATTGAAAG AATACCTCAATTATTTCGCCTTTAGTTAACAATAATGGTTT spacer 
length: 41 repeater length: 24

12844   355819 GCTAATCTACTATAGAATTGAAAG TCCCATAACGCCTCAATGGGGAACGCGTGCTGATATTT spacer 
length: 38 repeater length: 24

12845   355882 GCTAATCTACTATAGAATTGAAAG CATACCATTTATAAGGCTCCACCTTCGCCTTAGCCTTACCAT spacer 
length: 42 repeater length: 24

12846   355949 GCTAATCTACTATAGAATTGAAAG GAGTTTGACTTATCTCTCTACTGTTTTCCATTAGACTCACCC spacer 
length: 42 repeater length: 24

12847   356016 GCTAATCTACTATAGAATTGAAAG CTGTTATTTCGTTGAACTGAACTACTACCGGAAGCTCTA spacer 
length: 39 repeater length: 24

12848   356080 GCTAATCTACTATAGAATTGAAAG CCTATGGACCTTCTTAGGACCTCGTTTGTTAATCTTGGCC spacer 
length: 40 repeater length: 24

12849   356145 GCTAATCTACTATAGAATTGAAAG TCTTGAAATTAAATCTAGAATTGATGGTATCGGCGTATA spacer 
length: 39 repeater length: 24

12850   356209 GCTAATCTACTATAGAATTGAAAG TTATAAAAATTCAAAATGTATACAACCATTCAGCATACA spacer 
length: 39 repeater length: 24

12851   356273 GCTAATCTACTATAGAATTGAAAG AGGTTTTGGATTAAAGGTTGCTAGAGCATTAAATAGGATTG spacer 
length: 41 repeater length: 24

12852   356339 GCTAATCTACTATAGAATTGAAAG ATTTCTTCACGGTGTTTGAGGCAATACTCCCTATACTTC spacer 
length: 39 repeater length: 24

12853   356403 GCTAATCTACTATAGAATTGAAAG TGCAATAACAGTTGTAGTAGTACTACTACTACCAGCAG spacer 
length: 38 repeater length: 24

12854   356466 GCTAATCTACTATAGAATTGAAAG GCCCCACCAGCCATAGAGATCAAGTTCAGAAGGAAAGGT spacer 
length: 39 repeater length: 24

12855   356530 GCTAATCTACTATAGAATTGAAAG TAGGCTTTATTTTCTTTATAACACTGTAACGCTCTTTATTTA spacer 
length: 42 repeater length: 24

12856   356597 GCTAATCTACTATAGAATTGAAAG TTGGTTTTTTGCTTGGCAATTTTTGTCACTGGGAATAAT spacer 
length: 39 repeater length: 24

12857   356661 GCTAATCTACTATAGAATTGAAAG ATTCTAACGTTCCGTTTTTGAATGCTATCTTGAGAGGTTCAG spacer 
length: 42 repeater length: 24

12858   356728 GCTAATCTACTATAGAATTGAAAG TCTTCGGGGATCGGTATCATGCCCCCAATCACACACAATAT spacer 
length: 41 repeater length: 24

12859   356794 GCTAATCTACTATAGAATTGAAAG ATTATACCGTGAAAGTAACTTATAATTAATCAAAAATA spacer 
length: 38 repeater length: 24

12860   356857 GCTAATCTACTATAGAATTGAAAG TTTCTTTATTTGAAATCAGTAATCTGTTAGTGTTATTA spacer 
length: 38 repeater length: 24

12861   356920 GCTAATCTACTATAGAATTGAAAG AGTCAAAGCGACTGGTATGCCCCAGTTCTCCGCATAAAA spacer 
length: 39 repeater length: 24

12862   356984 GCTAATCTACTATAGAATTGAAAG TCTGCCCAGAGAATTCTTTATGGTTCTGGATATCCTTGGT spacer 
length: 40 repeater length: 24

12863   357049 GCTAATCTACTATAGAATTGAAAG TTGGACTGATGAAAAGTGGATATTGCTCTATGAAATCA spacer 
length: 38 repeater length: 24

12864   357112 GCTAATCTACTATAGAATTGAAAG TTACCAATTAATTCACTAAACTCATCTTGACTAATTTTTA spacer 
length: 40 repeater length: 24

12865   357177 GCTAATCTACTATAGAATTGAAAG GGATGACCGGCTTCAAAAAATTCACTTGTATCTAAATTT spacer 
length: 39 repeater length: 24

12866   357241 GCTAATCTACTATAGAATTGAAAG TATAATAGATTCTCTTTATTTTTCAGGTTAAATCCAATA spacer 
length: 39 repeater length: 24

12867   357305 GCTAATCTACTATAGAATTGAAAG GGGCAAAAAGTAGAGAGTAAAGTTAGAAAGTAAAAACA spacer 
length: 38 repeater length: 24

12868   357368 GCTAATCTACTATAGAATTGAAAG AATCTAATAGAGGAGCTCGAAAAGTACAAAAAAGAAGGAG spacer 
length: 40 repeater length: 24

12869   357433 GCTAATCTACTATAGAATTGAAAG TATTTTTCAATTTTGCAGAAGTGCTTGGGCCCTTTGTCGGTCAG spacer 
length: 44 repeater length: 24

12870   357502 GCTAATCTACTATAGAATTGAAAG TCTGAATTATTGAATTTATACATAAATTACTATCAACAT spacer 
length: 39 repeater length: 24

12871   357566 GCTAATCTACTATAGAATTGAAAG AAAATACTTTTAACTTGATTTGCTACGGCGGAACTTAT spacer 
length: 38 repeater length: 24

12872   357629 GCTAATCTACTATAGAATTGAAAG ATTCCTAAAGTTGTAATATTTACGCTTACATTTGTTTTTACT spacer 
length: 42 repeater length: 24

12873   357696 GCTAATCTACTATAGAATTGAAAG TTTCGTGGCTATGGTATTATCTTATCTTCTTCTCCGGT spacer 
length: 38 repeater length: 24

12874   357759 GCTAATCTACTATAGAATTGAAAG TTTTCTCCTGATTTACTTCTTTTCTTTCTTCACTCATTTT spacer 
length: 40 repeater length: 24

12875   357824 GCTAATCTACTATAGAATTGAAAG GAGAAATTAAGAAATGATGGTTTTGAAGTGTTATGGACAC spacer 



length: 40 repeater length: 24
12876   357889 GCTAATCTACTATAGAATTGAAAG TCCGAATAATTACTTCCGTGTAGCTATCAAGAAGATTA spacer 

length: 38 repeater length: 24
12877   357952 GCTAATCTACTATAGAATTGAAAG AGAATTTACAAAGAACTCAGAGGAGCATAATAGGGTAAT spacer 

length: 39 repeater length: 24
12878   358016 GCTAATCTACTATAGAATTGAAAG AATTTCTATACTTCTTTTGAGTAAAATTGGAGCACCCCTGCT spacer 

length: 42 repeater length: 24
12879   358083 GCTAATCTACTATAGAATTGAAAG TCATCAATTCCTAAAGCCTCTTCAATTTCCTTCAATGTACA spacer 

length: 41 repeater length: 24
12880   358149 GCTAATCTACTATAGAATTGAAAG GTTAAAGTTGCTGAAAGTGGAGGTTACGTAGAACTATACCTAC spacer 

length: 43 repeater length: 24
12881   358217 GCTAATCTACTATAGAATTGAAAG TATCCGTTAACATGAACATATCGGCAAAACCGAAGGGGA spacer 

length: 39 repeater length: 24
12882   358281 GCTAATCTACTATAGAATTGAAAG AAACTTGTTTGACAAAGTCAGTATTGCAGACATAAGCA spacer 

length: 38 repeater length: 24
12883   358344 GCTAATCTACTATAGAATTGAAAG ATTTCTATCAATTTCTTAAACTCTTCACTTGAAAGTTCT spacer 

length: 39 repeater length: 24
12884   358408 GCTAATCTACTATAGAATTGAAAG ATATGAACAAAGGTTTATGCTACTGAACAACGCAAAAT spacer 

length: 38 repeater length: 24
12885   358471 GCTAATCTACTATAGAATTGAAAG AAGACGAAGATTATCAGACCTTTATTCATGTCAAATTAGGCT spacer 

length: 42 repeater length: 24
12886   358538 GCTAATCTACTATAGAATTGAAAG AGTTGAAGGAGATGAACGTCTGAGTCATGGGGAGAGTCA spacer 

length: 39 repeater length: 24
12887   358602 GCTAATCTACTATAGAATTGAAAG TAAATTATGCCCATAGCCCCAAAAAGCTCTTGAAAAAGCA spacer 

length: 40 repeater length: 24
12888   358667 GCTAATCTACTATAGAATTGAAAG GTTTTTGAAAAAATTTTTATAATAAACATTTCAGGGTTTG spacer 

length: 40 repeater length: 24
12889   358732 GCTAATCTACTATAGAATTGAAAG TAACACATATGAGCTGGAATTATGTTATGAGGAAAACGGA spacer 

length: 40 repeater length: 24
12890   358797 GCTAATCTACTATAGAATTGAAAG GAGCGGGGGTATAGCAATTTTTCGAAAGCAGAAGAGAAAAA spacer 

length: 41 repeater length: 24
12891   358863 GCTAATCTACTATAGAATTGAAAG ACCATTTAGTACTGCAGGGAAAAGGGAAGGGCTACAGGA spacer 

length: 39 repeater length: 24
12892   358927 GCTAATCTACTATAGAATTGAAAG TCTATGTGAAAAGAGCAACCATGCATCTTTCTCTGCATTAA spacer 

length: 41 repeater length: 24
12893   358993 GCTAATCTACTATAGAATTGAAAG ACCTTGTTTACCATACCACCTTAACCTACCAACAAACTCT spacer 

length: 40 repeater length: 24
12894   359058 GCTAATCTACTATAGAATTGAAAG CGATATTCGAAATACTTACCGCCCTCACCTAACTTTACGT spacer 

length: 40 repeater length: 24
12895   359123 GCTAATCTACTATAGAATTGAAAG ACCCGCATTCTAACACAACACTACGTTTCGCTTTTCGGCA spacer 

length: 40 repeater length: 24
12896   359188 GCTAATCTACTATAGAATTGAAAG AACCAATTATCTCATAATCGTCAGTATTATCGATAACGC spacer 

length: 39 repeater length: 24
12897   359252 GCTAATCTACTATAGAATTGAAAG ATTTTTTATTCACCTACCGATTTGTGACGAAACGAAACGGA spacer 

length: 41 repeater length: 24
12898   359318 GCTAATCTACTATAGAATTGAAAG TTAATATTTTTTTTTGGCAAGCCTATTTTTTCTCAACATTT spacer 

length: 41 repeater length: 24
12899   359384 GCTAATCTACTATAGAATTGAAAG CTAACTTTTTTTTGATATACTCTAATTTCTTACTCATTCTTT spacer 

length: 42 repeater length: 24
12900   359451 GCTAATCTACTATAGAATTGAAAG ATTTTTTTAAAGAGGCCACTTTTTATTCCTAGTCTGAA spacer 

length: 38 repeater length: 24
12901   359514 GCTAATCTACTATAGAATTGAAAG CATTTAGCCTTAACTCAAACTCTTGCATACCCGAATCCTCAA spacer 

length: 42 repeater length: 24
12902   359581 GCTAATCTACTATAGAATTGAAAG ATGGCACTGGGGTCGTCAAAAAGCACTACGTCATAACGT spacer 

length: 39 repeater length: 24
12903   359645 GCTAATCTACTATAGAATTGAAAG CTCCCTCTCTCTGTCTATCCTAACTTTTGAACTTACTTTCT spacer 

length: 41 repeater length: 24
12904   359711 GCTAATCTACTATAGAATTGAAAG AGTGATTATTTTAGAATATGTCCCGCCATACCAATAGAAAG spacer 

length: 41 repeater length: 24
12905   359777 GCTAATCTACTATAGAATTGAAAG GTATTGCTCATTATTGATTTGATTAACGACTTATCTAACT spacer 

length: 40 repeater length: 24
12906   359842 GCTAATCTACTATAGAATTGAAAG AATTGATGAAATATTCTTCTATCCAATGTCGTTTAATG spacer 

length: 38 repeater length: 24
12907   359905 GCTAATCTACTATAGAATTGAAAG TTCTCCTTTCTCCTCTTTCCATTTCCCGATAAGTATTATT spacer 

length: 40 repeater length: 24
12908   359970 GCTAATCTACTATAGAATTGAAAG GTGATAGGGTTAAAAATAAGGGATAAACACATAGG spacer length: 

35 repeater length: 24
12909   360030 GCTAATCTACTATAGAATTGAAAG GATCTTGACCGGGTTTGACCTATGGAAACAGCAATAATA spacer 

length: 39 repeater length: 24
12910   360094 GCTAATCTACTATAGAATTGAAAG TGTCTAGCTAATTGTAAATGATAATTAATAACTTTTGGAT spacer 

length: 40 repeater length: 24



12911   360159 GCTAATCTACTATAGAATTGAAAG AATGACGATTTCGTTCTCAACGTTGACGCAAAAGACGGCG spacer 
length: 40 repeater length: 24

12912   360224 GCTAATCTACTATAGAATTGAAAG AAATGTCCTCAAAAACAACGTGATAGATCCTTACGAGACAG spacer 
length: 41 repeater length: 24

12913   360290 GCTAATCTACTATAGAATTGAAAG GGTCTTGCTCTCATGAAGACCACTGCCTCACCAACTGAT spacer 
length: 39 repeater length: 24

12914   360354 GCTAATCTACTATAGAATTGAAAG CACTCTTTCTCCTATTGCTATTTTTCCCTCTTCATCATTTTC spacer 
length: 42 repeater length: 24

12915   360421 GCTAATCTACTATAGAATTGAAAG GGGAATCATAGATTAAGATAGAGGGTGGAAATAAATGTCCC spacer 
length: 41 repeater length: 24

12916   360487 GCTAATCTACTATAGAATTGAAAG ACTTTGACTTGTTTTTGCATCTTTTTATCCCCAAT spacer length: 
35 repeater length: 24

12917   360547 GCTAATCTACTATAGAATTGAAAG TTTCGCTTAAGAATAACGCCTTTTCTACTTTCTCTTTGTT spacer 
length: 40 repeater length: 24

12918   360612 GCTAATCTACTATAGAATTGAAAG TTGGAATTACGTAAAATTTCTAAATTATTCTTACGTA spacer length: 
37 repeater length: 24

12919   360674 GCTAATCTACTATAGAATTGAAAG TTTTTATTATTATCCTTAAGTTATATCCCTATCAATGATTTT spacer 
length: 42 repeater length: 24

12920   360741 GCTAATCTACTATAGAATTGAAAG 
ATCATAAAAGAATGGCAAAAGTACAGTACTCAACAATTAACAGAGGCTAATCTAGTATAGAATTGAAAGACGATATAAACATGCCT
AAAGAAGTCTTCCAGATCAAGTT spacer length: 109 repeater length: 24

12921   360875 GCTAATCTACTATAGAATTGAAAG 
AGCTTTTGCAATAACTTTTCCATAAAATGTAACAACACAAAGAAACTAAAACATGAATTTTATGAGTTGACAAAAGATAAAAAATT
TTTGTAACAACACAAAGAAACTA

12922   
12923   
12924   crispr 3
12925   597389 GTAACAACACAAAGAAACTAAAAC AAAAAGTCATTCTTTTTTTTATAATCCAAGAGATAA spacer length: 

36 repeater length: 24
12926   597450 GTAACAACACAAAGAAACTAAAAC ATAATCAGAAATCATAAAATAGAGAAAAATGCAAACT spacer length: 

37 repeater length: 24
12927   597512 GTAACAACACAAAGAAACTAAAAC TGGATTACCATTTTTCCACCTCTATTCTCTATAA spacer length: 34 

repeater length: 24
12928   597571 GTAACAACACAAAGAAACTAAAAC TAGAGTTAAGGTCGCATGACAATAACATAATAATT spacer length: 

35 repeater length: 24
12929   597631 GTAACAACACAAAGAAACTAAAAC AACGTTAATAGAGACACTTGGGTCTTATTTTCAC spacer length: 34 

repeater length: 24
12930   597690 GTAACAACACAAAGAAACTAAAAC AAAATTTAGAAAGTAGGAGAAAAGAACAATCTATAGAG spacer 

length: 38 repeater length: 24
12931   597753 GTAACAACACAAAGAAACTAAAAC ACTGGAGCTTTTGCAATAACTTTTCCATAAAA spacer length: 32 

repeater length: 24
12932   597810 GTAACAACACAAAGAAACTAAAAC ATGAATTTTATGAGTTGACAAAAGATAAAAAATTTT spacer length: 

36 repeater length: 24
12933   597871 GTAACAACACAAAGAAACTAAAAC TTAAAATACTCATCAAATGTAAGGTATTTTATAA spacer length: 34 

repeater length: 24
12934   597930 GTAACAACACAAAGAAACTAAAAC TAAAAGTTCCGTGTTTTTGCAGCAGCGTGAAATTTT spacer length: 

36 repeater length: 24
12935   597991 GTAACAACACAAAGAAACTAAAAC AATCTCTCTTTTTTGACCATTTTCATCATAATAAA spacer length: 

35 repeater length: 24
12936   598051 GTAACAACACAAAGAAACTAAAAC CAACAATATATTTTGAATGGAGCTAAGGTAATCG spacer length: 34 

repeater length: 24
12937   598110 GTAACAACACAAAGAAACTAAAAC TAATGTAAATGCCAGCTTTGTTTCACCAGATACCT spacer length: 

35 repeater length: 24
12938   598170 GTAACAACACAAAGAAACTAAAAC TTATTTGTCAGTAGCAAGCGGAAGTAAGGCAAA spacer length: 33 

repeater length: 24
12939   598228 GTAACAACACAAAGAAACTAAAAC ACAAAAAGGAGTTACGTTAGCAAAAGAAGACTAGA spacer length: 

35 repeater length: 24
12940   598288 GTAACAACACAAAGAAACTAAAAC ATGTCTATGCTTGGGCTACTGGAAAATGCACAGT spacer length: 34 

repeater length: 24
12941   598347 GTAACAACACAAAGAAACTAAAAC ATAGTGATTGTGGCTTCATCAGAAAGATTAAGA spacer length: 33 

repeater length: 24
12942   598405 GTAACAACACAAAGAAACTAAAAC TTCGCTATTATTAGCGTTATACCTAGCGAAAAAAC spacer length: 

35 repeater length: 24
12943   598465 GTAACAACACAAAGAAACTAAAAC TTTTTTGTTTCTTGTTTTGTCATTTATTTTTACCC spacer length: 

35 repeater length: 24
12944   598525 GTAACAACACAAAGAAACTAAAAC AGCCCTCACCAGAGTGATGATTAGCGAAAGAACCA spacer length: 

35 repeater length: 24
12945   598585 GTAACAACACAAAGAAACTAAAAC TCTTCGTCAAAAAAATAATATGTTCTTATTTGATC spacer length: 

35 repeater length: 24
12946   598645 GTAACAACACAAAGAAACTAAAAC AATTGGTGGATTAATCAACCTAAGTCGCAAAATCAAT spacer length: 

37 repeater length: 24



12947   598707 GTAACAACACAAAGAAACTAAAAC ACCGTATAGTGTCACTATTTCCCCATAGTCGTCA spacer length: 34 
repeater length: 24

12948   598766 GTAACAACACAAAGAAACTAAAAC TATGCTTTTGAATGTCTGTTCTTCTGAATTCGATA spacer length: 
35 repeater length: 24

12949   598826 GTAACAACACAAAGAAACTAAAAC AAAAGAAAAACTTAAAAAGAAGAAGAAAATAAAAAA spacer length: 
36 repeater length: 24

12950   598887 GTAACAACACAAAGAAACTAAAAC TAATTTTTTCTGCTATGGCGGAACTCATGCATAC spacer length: 34 
repeater length: 24

12951   598946 GTAACAACACAAAGAAACTAAAAC TCTTCTTTCATACAAAGGAATTTTCTGTTCTTCT spacer length: 34 
repeater length: 24

12952   599005 GTAACAACACAAAGAAACTAAAAC AACACCCTAGGTTCCCTTAGCACCTCAGGTTGT spacer length: 33 
repeater length: 24

12953   599063 GTAACAACACAAAGAAACTAAAAC AAAAAAGATTAACCTGGAAACAATTCCGCAAGAACCT spacer length: 
37 repeater length: 24

12954   599125 GTAACAACACAAAGAAACTAAAAC TTTTATGAGTTGACAAAAGATAAAAAATTTTTGTAAC
12955   
12956   
12957   crispr 4
12958   573744 GTTTTAGTTTCTTTGTGTTGTTAC ATTCTCAATATTTTAGTGCCAATTTGCCATATTA spacer length: 34 

repeater length: 24
12959   573803 GTTTTAGTTTCTTTGTGTTGTTAC AGTATGAATGGCAGACGAAAAGTTGTATCGTAAAA spacer length: 

35 repeater length: 24
12960   573863 GTTTTAGTTTCTTTGTGTTGTTAC GCGTTAGGCGCAATTAATGCAGAATATAAAGAAA spacer length: 34 

repeater length: 24
12961   573922 GTTTTAGTTTCTTTGTGTTGTTAC AAAAGTTAAGTAAATTTGTAGATCAGTTTTTTGA spacer length: 34 

repeater length: 24
12962   573981 GTTTTAGTTTCTTTGTGTTGTTAC TCCAGGTGAGGAAGTTGGTGGAAGAGAATAAACAG spacer length: 

35 repeater length: 24
12963   574041 GTTTTAGTTTCTTTGTGTTGTTAC ATTGGAGAAGTAAACGATAGTTTCATATTGCTCTA spacer length: 

35 repeater length: 24
12964   574101 GTTTTAGTTTCTTTGTGTTGTTAC ATTTCTTTATAATCACTTTCACTTAGCCTCAAGGGC spacer length: 

36 repeater length: 24
12965   574162 GTTTTAGTTTCTTTGTGTTGTTAC ACTGCTTGACTATTTACAGAACGCCAGGGTCTCCT spacer length: 

35 repeater length: 24
12966   574222 GTTTTAGTTTCTTTGTGTTGTTAC ATATTAAAAGAACTTATGGAATTTTACGGAATAA spacer length: 34 

repeater length: 24
12967   574281 GTTTTAGTTTCTTTGTGTTGTTAC AAATTGATACATTTGTTTGGGTGAGGTAGCATG spacer length: 33 

repeater length: 24
12968   574339 GTTTTAGTTTCTTTGTGTTGTTAC AAAGTGGGGATAAAAAATGAATGTAAGTCAAAAAGA spacer length: 

36 repeater length: 24
12969   574400 GTTTTAGTTTCTTTGTGTTGTTAC AAATATATTGTTTGATCTTCCCGATAATACAG spacer length: 32 

repeater length: 24
12970   574457 GTTTTAGTTTCTTTGTGTTGTTAC ATAAATGAAGTTAGAGGAATTTATTATGTTCCACAA spacer length: 

36 repeater length: 24
12971   574518 GTTTTAGTTTCTTTGTGTTGTTAC ATATAAGCAGCTTTCATTATGATATTTTTGTAC spacer length: 33 

repeater length: 24
12972   574576 GTTTTAGTTTCTTTGTGTTGTTAC AGCCGTTTCAAGACCAGTGATTATAAGGTATGTGAT spacer length: 

36 repeater length: 24
12973   574637 GTTTTAGTTTCTTTGTGTTGTTAC ATCAGCAACGCATATACATATGCCAGCCTATCAG spacer length: 34 

repeater length: 24
12974   574696 GTTTTAGTTTCTTTGTGTTGTTAC AATTATTAAAGTCACGGATACAATAGAATTGGTG spacer length: 34 

repeater length: 24
12975   574755 GTTTTAGTTTCTTTGTGTTGTTAC CTTCATGATATCGCAATAACTAAGGACGGAAAAATA spacer length: 

36 repeater length: 24
12976   574816 GTTTTAGTTTCTTTGTGTTGTTAC GCGAAAGGCGATTGTGGAATGTTATCAGCTAAAA spacer length: 34 

repeater length: 24
12977   574875 GTTTTAGTTTCTTTGTGTTGTTAC CTGTCTTTTGACATCGTCCGCACCTGCGAGAAT spacer length: 33 

repeater length: 24
12978   574933 GTTTTAGTTTCTTTGTGTTGTTAC TTAGAATACATAATAAAAACATTTCAAATAGCA spacer length: 33 

repeater length: 24
12979   574991 GTTTTAGTTTCTTTGTGTTGTTAC CTCTACTATTGTATCCAAACTCTGCTACAAAAT spacer length: 33 

repeater length: 24
12980   575049 GTTTTAGTTTCTTTGTGTTGTTAC TACGCATACGGGAGAATCATGAGGCTTGTCGAGA spacer length: 34 

repeater length: 24
12981   575108 GTTTTAGTTTCTTTGTGTTGTTAC GCGATTCTAACTTTACTGCAGTACCTAAATTAAT spacer length: 34 

repeater length: 24
12982   575167 GTTTTAGTTTCTTTGTGTTGTTAC GAGTACTGTAGTAGCGGTCGAATCAATAAAGG spacer length: 32 

repeater length: 24
12983   575224 GTTTTAGTTTCTTTGTGTTGTTAC TTACTTACTAAATGGAGCGAATAATCAGGTCAA spacer length: 33 

repeater length: 24
12984   575282 GTTTTAGTTTCTTTGTGTTGTTAC CTACATACACAATCAATTACGCACCTAGGGCAAA spacer length: 34 



repeater length: 24
12985   575341 GTTTTAGTTTCTTTGTGTTGTTAC AAATAGATGTCTGATGAAATAAATAAAGCATATCTA spacer length: 

36 repeater length: 24
12986   575402 GTTTTAGTTTCTTTGTGTTGTTAC TGATAGCTGCATAAGTATATAAGAAATAAGAAATTC
12987   
12988   
12989   GCA_000385565.1_ASM38556v1_genomic.fna(findCrispr):
12990   START       REPEAT                           

SPACER                                             
12991   crispr 1
12992   1677582 GTTGGGGTTGGTGTGGATGTTGGTGTTGGTTCAGG 

AGTGGATGTTGGGGTTGGGGTAGGTTCAGGAGTGGGTGTTGGAGTGGTTGGCACGGG spacer length: 57 repeater 
length: 35

12993   1677675 GTTGGGGTTGGTGTGGATGTTGGTGTTGGTTCAGG 
AGTGGATGTTGGGGTTGGGGTTGGAGTAGTTGGAATTGATGTAGCTGGTGGTTTGGTTGGGGTTGGGGTAGGTTCAGGATTGGATG
TTGGGGTTGGGGTTGGAGTAGTTGGCACAGG spacer length: 117 repeater length: 35

12994   1677828 GTTGGGGTTGGTGTGGATGTTGGTGTTGGTTCAGG 
CATTCATGGTGTACGATACGAGAGGAAATATGGGGGTCAAAAAGAAACATGGGTAATCTTTTTACAGAGTGCTTGATACGAGAGGA
AATGGGGGTGTCCTTCCAATCCTAGGACACC

12995   
12996   
12997   crispr 2
12998   78564 AATAGCTTATGTGCGGATTTCCGTTCGAGTCAAGGGCTA 

GTGATGGATGTCTGCCACCTCCACTGCTGTCAACTGTTTCAATAACTCGCTCCCATTCATGCTGAATTGGGTTGAAAAACATTTCT
GCATACTTTATCTCGCCGAATGTGTTGTTGTAGTAATAG spacer length: 125 repeater length: 39

12999   78729 AATAGCTTATGTGCGGATTTCCGTTCGAGTCAAGGGCTA 
GTGATGTGTAAGGGTATACCATCCAAGTGGAACATCCAACTTCAACGAATACGGTATGCCACCCGAAGATGTCCTTATATGCATAT
TTTATACTACCATTATTATAA spacer length: 107 repeater length: 39

13000   78876 AATAGCTTATGTGCGGATTTCCGTTCGAGTCAAGGGCTA 
ATGGTGTACGATACGAGAGGAAATATGGGGGTCAAAAAGAAACATGGGTAATCTTTTTACAGAGTGCTTGATACGAGAGGAAATGG
GGGTGTCCTTCCAATCCTAGG

13001   
13002   
13003   crispr 3
13004   1191021 ACCTTGAATTAAGATGTAAAACTAACACCATCTTTCAATC 

CTACAGTCTGATCATTCATGGTGTACGATACGAGAGGAAATATGGGGGTCAAAAAGAAACATGGGTAATCTTTTTACAGAGTGCTT
GATACGAGAGGAAATGGGGGTGTCCTTCCAATCCTAGGA spacer length: 125 repeater length: 40

13005   1191187 ACCTTGAATTAAGATGTAAAACTAACACCATCTTTCAATC 
CTACAGTCTGATCATTCATGGTGTACGATACGAGAGGAAATATGGGGGTCAAAAAGAAACATGGGTAATCTTTTTACAGAGTGCTT
GATACGAGAGGAAATGGGGGTGTCCTTCCAATCCTAGGA spacer length: 125 repeater length: 40

13006   1191353 ACCTTGAATTAAGATGTAAAACTAACACCATCTTTCAATC 
CTACAGTCTGATCATTCATGGAGTACGATACGAGAGGAAATATGGGGGTCAAAAAGAAACATGGGTAATCTTTTTACAGAGTGCTT
GATACGAGAGGAAATGGGGGTGTCCTTCCAATCCTAGGA spacer length: 125 repeater length: 40

13007   1191519 ACCTTGAATTAAGATGTAAAACTAACACCATCTTTCAATC 
TACGATACGAGAGGAAATATGGGGGTCAAAAAGAAACATGGGTAATCTTTTTACAGAGTGCTTGATACGAGAGGAAATGGGGGTGT
CCTTCCAATCCTAGGACACCTTGAATTAAGATGTAAAAC

13008   
13009   
13010   GCA_000403645.1_ASM40364v1_genomic.fna(findCrispr):
13011   START       REPEAT                           

SPACER                                             
13012   crispr 1
13013   360303 GAGTCGTCCGACGAGTCGTCGCTGTCGTCG CCGTCGTCCTCATCACTGTC spacer length: 20 

repeater length: 30
13014   360354 GAGTCGTCCGACGAGTCGTCGCTGTCGTCG CCGTCGTCCTCATCACTGCC spacer length: 20 

repeater length: 30
13015   360405 GAGTCGTCCGACGAGTCGTCGCTGTCGTCG CCATCTCGAGTTCGCCCTCG
13016   
13017   
13018   GCA_000404165.1_ASM40416v1_genomic.fna(findCrispr):
13019   START       REPEAT                           

SPACER                                             
13020   crispr 1
13021   1911195 ACTATTTTTAAATATTGAAT CTTATAAAGAAGAAAAATAGTATGCTAAAATAAAAAAAGATAAA spacer 

length: 44 repeater length: 20
13022   1911260 ACTATTTTTAAATATTGAAT ATTATAAAAAAGAAAAAGAGTATGCTAAAATAAAAAAAGATAAA spacer 

length: 44 repeater length: 20
13023   1911325 ACTATTTTTAAATATTGAAT ATTATAAAAAAGAAAAAGAGTATGCTAAAATAAAAAAAGATAAA spacer 

length: 44 repeater length: 20
13024   1911390 ACTATTTTTAAATATTGAAT AATAGAATACAAAATCAAATCCAATGATAAAAAATGAACTTCAA
13025   



13026   
13027   crispr 2
13028   391951 GTTTCATTTAGTTTTTAACTGGGA GTTTCTATTTTTAATTTGGT spacer length: 20 repeater 

length: 24
13029   391996 GTTTCATTTAGTTTTTAACTGGGA GTTTCTATTTTTAATTTGGT spacer length: 20 repeater 

length: 24
13030   392041 GTTTCATTTAGTTTTTAACTGGGA GTTTCTGTTTTTAGTTTGGT spacer length: 20 repeater 

length: 24
13031   392086 GTTTCATTTAGTTTTTAACTGGGA GTTTCTGTTTTTAGTTTGGT spacer length: 20 repeater 

length: 24
13032   392131 GTTTCATTTAGTTTTTAACTGGGA AATCTAAAAACTCTACTCTT
13033   
13034   
13035   crispr 3
13036   134110 AATCCCATAATGGTCTTATTTTAAT AAGCAAGAAATGATTAATTACGACGTTATAGACGATTT spacer 

length: 38 repeater length: 25
13037   134174 AATCCCATAATGGTCTTATTTTAAT TTATAGAGAATGTTGAAGAGTATGTGCGAGAATTTTAATTT spacer 

length: 41 repeater length: 25
13038   134241 AATCCCATAATGGTCTTATTTTAAT AATTAAATCATATGCTTTTAGCCTCTTTAACTCTATATTT spacer 

length: 40 repeater length: 25
13039   134307 AATCCCATAATGGTCTTATTTTAAT AAGTAACTTATCATCTATATCTGCTTTATAATTAGAATTT spacer 

length: 40 repeater length: 25
13040   134373 AATCCCATAATGGTCTTATTTTAAT TAAACCGTACTGGTATCAACGGTAGGGTATTGACCAAATTT spacer 

length: 41 repeater length: 25
13041   134440 AATCCCATAATGGTCTTATTTTAAT ATTGAAAGGAAAAAAATTATAATTCTCCTTTCTCATTATTT spacer 

length: 41 repeater length: 25
13042   134507 AATCCCATAATGGTCTTATTTTAAT ATATACTCTACTATACAATATTAAATTGTAGTTTGATTT spacer 

length: 39 repeater length: 25
13043   134572 AATCCCATAATGGTCTTATTTTAAT TTATTCGAATGTTGATATTGAAAATCTTCGATTAGTATTT spacer 

length: 40 repeater length: 25
13044   134638 AATCCCATAATGGTCTTATTTTAAT TTTGATTCAGTTATATGTAGTTTTGGTGATTTAGGATTT spacer 

length: 39 repeater length: 25
13045   134703 AATCCCATAATGGTCTTATTTTAAT ATGGAGTCCGAGGAATTCACACCACTTTTTGGTGAAATTT spacer 

length: 40 repeater length: 25
13046   134769 AATCCCATAATGGTCTTATTTTAAT AATATTAAGCATATTGATATTAAGAGACTATAACAAGATTT spacer 

length: 41 repeater length: 25
13047   134836 AATCCCATAATGGTCTTATTTTAAT CTTTAAACCGTTTTTTAAAATAAATAGGATGGAAAATTT spacer 

length: 39 repeater length: 25
13048   134901 AATCCCATAATGGTCTTATTTTAAT CAGGAACTCATCAACACTATTCAGATTATGATAATATTT spacer 

length: 39 repeater length: 25
13049   134966 AATCCCATAATGGTCTTATTTTAAT ATTATATAATACTTTTAATTTAGCATTTGTCCCTGTTAATTT spacer 

length: 42 repeater length: 25
13050   135034 AATCCCATAATGGTCTTATTTTAAT TAAATCTATTTCTAATAGGGATACTGAAATATCAATATTT spacer 

length: 40 repeater length: 25
13051   135100 AATCCCATAATGGTCTTATTTTAAT GATATTAACCTTAAATATAATGATGAGAATAACAAAATTT spacer 

length: 40 repeater length: 25
13052   135166 AATCCCATAATGGTCTTATTTTAAT ATAAATATCTAAGCTCCTAAATCGAAAGGTATAGCAAATTT spacer 

length: 41 repeater length: 25
13053   135233 AATCCCATAATGGTCTTATTTTAAT GATATTGGATTGTTGAAAATCCAAACCTTTATATACTAATTT spacer 

length: 42 repeater length: 25
13054   135301 AATCCCATAATGGTCTTATTTTAAT ACTATAATGGTTCAAATATGGTTAATCCTTTAAGTAATTT spacer 

length: 40 repeater length: 25
13055   135367 AATCCCATAATGGTCTTATTTTAAT TCACTATATCATTTTCACGGTTTAGGGGTATGTTTGAATTT spacer 

length: 41 repeater length: 25
13056   135434 AATCCCATAATGGTCTTATTTTAAT TCAATTAACGGCAACAACTATATTACAGTTGATGGTATTT spacer 

length: 40 repeater length: 25
13057   135500 AATCCCATAATGGTCTTATTTTAAT TCAATTAACGGCAACAACTATATTACAGTTGATGGTATTT spacer 

length: 40 repeater length: 25
13058   135566 AATCCCATAATGGTCTTATTTTAAT 

GATATGATCCACCTTGAAATTGTTTGTATTAATTGATTTCAATCCCATAATAGTCTTATTTTAATTGTTCGTTGTCTTCTTCATGT
TTTCAGATTTCACAAATTT spacer length: 105 repeater length: 25

13059   135697 AATCCCATAATGGTCTTATTTTAAT GAGAGGAAATCAACACTCCAATCATTATGCTTGATAATATTT spacer 
length: 42 repeater length: 25

13060   135765 AATCCCATAATGGTCTTATTTTAAT TTAAAAGGGTTGCAAGGATACTTCGTAACACTGCATATTT spacer 
length: 40 repeater length: 25

13061   135831 AATCCCATAATGGTCTTATTTTAAT TTAATATAAGTATTGATGAGGTTCTTGATAGTGAATATTT spacer 
length: 40 repeater length: 25

13062   135897 AATCCCATAATGGTCTTATTTTAAT AAAAATGATAAAGTGGAAATGAATTTTGAAATTAAAGATTT spacer 
length: 41 repeater length: 25

13063   135964 AATCCCATAATGGTCTTATTTTAAT TTTATCTTTTTTTGTTCATCTTACCAAATTCGCGGTTATTT spacer 
length: 41 repeater length: 25



13064   136031 AATCCCATAATGGTCTTATTTTAAT CCATCATTCTCGGGGTATCCTTTACGAAGATAATACTATTT spacer 
length: 41 repeater length: 25

13065   136098 AATCCCATAATGGTCTTATTTTAAT TTCTTTTTCAAGCTCTTTAATTTTCTTTTCCATTTCTATTT spacer 
length: 41 repeater length: 25

13066   136165 AATCCCATAATGGTCTTATTTTAAT TAATATAGGCGGCGACCTTATAGACTGTATTATTTAATTT spacer 
length: 40 repeater length: 25

13067   136231 AATCCCATAATGGTCTTATTTTAAT CTTTATATACTATGCATTACAATGTATTATTGTAGTATTT spacer 
length: 40 repeater length: 25

13068   136297 AATCCCATAATGGTCTTATTTTAAT TCGGTTGTGCCTCTCGGTCGGTGGGTTGTGTCGCTATTT spacer 
length: 39 repeater length: 25

13069   136362 AATCCCATAATGGTCTTATTTTAAT TAAATCATTATTATAGTAGTGTTCATATGGTATATAAATTT spacer 
length: 41 repeater length: 25

13070   136429 AATCCCATAATGGTCTTATTTTAAT CAGAAAGTGGAAAATGGAACTTGAATTATAATATGATTT spacer 
length: 39 repeater length: 25

13071   136494 AATCCCATAATGGTCTTATTTTAAT ATGTTTGATGGTATATCTTTAAGGTTACATTTAAGCAATTT spacer 
length: 41 repeater length: 25

13072   136561 AATCCCATAATGGTCTTATTTTAAT TATTAAAGTTATATATTCCAGTTTCTATTGTAATACATTT spacer 
length: 40 repeater length: 25

13073   136627 AATCCCATAATGGTCTTATTTTAAT TTTATGATTTTATTATCTTTAATTTCATCGTATTGTTATTT spacer 
length: 41 repeater length: 25

13074   136694 AATCCCATAATGGTCTTATTTTAAT GGCATTGAAAGATAAGGGGCATAGTGTTAAGAGTGTATTT spacer 
length: 40 repeater length: 25

13075   136760 AATCCCATAATGGTCTTATTTTAAT ATTCTTTAACTTTAACTCTTCTGAAAGGTTTAAAAATTT spacer 
length: 39 repeater length: 25

13076   136825 AATCCCATAATGGTCTTATTTTAAT CAGAGGCTACTGTGAATATCCTGTTTGAGAATTTTAATTT spacer 
length: 40 repeater length: 25

13077   136891 AATCCCATAATGGTCTTATTTTAAT AAAGAGATCAATAGAATTTTTAATAAATATATAATAATTT spacer 
length: 40 repeater length: 25

13078   136957 AATCCCATAATGGTCTTATTTTAAT AGTTACTTAGATTATGTAAGGATAAAGGTTTTAAAGATTT spacer 
length: 40 repeater length: 25

13079   137023 AATCCCATAATGGTCTTATTTTAAT TAAAAAAATTGAAACAGCTGGAACAAACCAAATTAATTT spacer 
length: 39 repeater length: 25

13080   137088 AATCCCATAATGGTCTTATTTTAAT GAACCAAACACTAATTACAGTAAAAAATTTTTGTATATTT spacer 
length: 40 repeater length: 25

13081   137154 AATCCCATAATGGTCTTATTTTAAT TACTATTTATAAAAAAAGTATTACTCGAAGATCTTGATTT spacer 
length: 40 repeater length: 25

13082   137220 AATCCCATAATGGTCTTATTTTAAT CTTATAATATATTTCGTGAAATGAAATTTTTATAAATTT spacer 
length: 39 repeater length: 25

13083   137285 AATCCCATAATGGTCTTATTTTAAT AGGTTTTACCATTACGCATAGTCCACAATGTATGGTAATTT spacer 
length: 41 repeater length: 25

13084   137352 AATCCCATAATGGTCTTATTTTAAT GTATTGCTCCACAGTGTTCGCATACTTGTTCTGCGATTT spacer 
length: 39 repeater length: 25

13085   137417 AATCCCATAATGGTCTTATTTTAAT ATGGTGATAAAATGAAAACACAATACAGAATGGAAAATTT spacer 
length: 40 repeater length: 25

13086   137483 AATCCCATAATGGTCTTATTTTAAT 
GGATTAAACAGTAATTCCAAAAAAGCAAAATACAGTATTTCAATCCTATAATGGTCTTATTTTAATTTATACACCACCACAAATAG
ATAATGATATATTAGATTT spacer length: 105 repeater length: 25

13087   137614 AATCCCATAATGGTCTTATTTTAAT TCATAAAGGTATATCCTACATCTATGGTTAAACGGTATTT spacer 
length: 40 repeater length: 25

13088   137680 AATCCCATAATGGTCTTATTTTAAT TCTTTCCCAAGCGGCAGGACCTGCATTCGAAAGGTTATTT spacer 
length: 40 repeater length: 25

13089   137746 AATCCCATAATGGTCTTATTTTAAT CATTCTATTTAATTCCTCTTCACTTGGAATATAATTATTT spacer 
length: 40 repeater length: 25

13090   137812 AATCCCATAATGGTCTTATTTTAAT 
TAAAAAAGGATTATTAACAACTATAAAGCTGTATTACATTTCAATTCCATAATGGTCTTATTTTAATGATGAGGATTATAATACCA
TTATTGAACCGTTACTTAATTT spacer length: 108 repeater length: 25

13091   137946 AATCCCATAATGGTCTTATTTTAAT CTTTTTATTTCATCCACTTTTAAACATACTCCTGCATTT spacer 
length: 39 repeater length: 25

13092   138011 AATCCCATAATGGTCTTATTTTAAT TTTGTTTAATTATTTAATACTTATTTTATAGGTTGTATTT spacer 
length: 40 repeater length: 25

13093   138077 AATCCCATAATGGTCTTATTTTAAT TCCAGACTTCATTTTTGCATAGGGCAACTCTTTAATCATTT spacer 
length: 41 repeater length: 25

13094   138144 AATCCCATAATGGTCTTATTTTAAT TAGTTTTTACCATCTCTTGGTTCAAATACACTAATCTCATTT spacer 
length: 42 repeater length: 25

13095   138212 AATCCCATAATGGTCTTATTTTAAT ATACACAGGGTAAAAGCAGTGAACAGGAATTGGTCATTT spacer 
length: 39 repeater length: 25

13096   138277 AATCCCATAATGGTCTTATTTTAAT ACACCACAGTACTAATAGAGACAGGGGTAGCAGCTGCATTT spacer 
length: 41 repeater length: 25

13097   138344 AATCCCATAATGGTCTTATTTTAAT TAGTGAGGGTAAATTGGATATTAAATGTAAGGACCTATTT spacer 
length: 40 repeater length: 25

13098   138410 AATCCCATAATGGTCTTATTTTAAT TCTTTGATAATCTTATCGCATTATATGTTTCCTGATATTT spacer 



length: 40 repeater length: 25
13099   138476 AATCCCATAATGGTCTTATTTTAAT TATCATTATTGCTTTCGGAGTGCAACCTTCAAAGGTATTT spacer 

length: 40 repeater length: 25
13100   138542 AATCCCATAATGGTCTTATTTTAAT GGAAGAAAACCGAAAGAAAAAATAGATGTTAAAATAGATTT spacer 

length: 41 repeater length: 25
13101   138609 AATCCCATAATGGTCTTATTTTAAT GTGAAGTTGCCTGGGACAAGTTTTGGCAGGCAATTAAATTT spacer 

length: 41 repeater length: 25
13102   138676 AATCCCATAATGGTCTTATTTTAAT AAGAGAAATTCCTTAAACACATCATGGATGAAATCGTATTT spacer 

length: 41 repeater length: 25
13103   138743 AATCCCATAATGGTCTTATTTTAAT AATCGATGAGTTAGTGCAAAATGATGAGTTTTCAAATTT spacer 

length: 39 repeater length: 25
13104   138808 AATCCCATAATGGTCTTATTTTAAT AAGCTTGAAGATTTTTCCCTAATGTGTGATAATTGTAGATTT spacer 

length: 42 repeater length: 25
13105   138876 AATCCCATAATGGTCTTATTTTAAT ATTTCCTCAGCAGAATAATCCTTGAATATATTTTCAATTT spacer 

length: 40 repeater length: 25
13106   138942 AATCCCATAATGGTCTTATTTTAAT CGGCGGCCGCTACCTTAGGATATGATGCTAGTCTTATTT spacer 

length: 39 repeater length: 25
13107   139007 AATCCCATAATGGTCTTATTTTAAT CTCCTATTATTTTTTTGAATTCGGATTCTGTTATTGTATTT spacer 

length: 41 repeater length: 25
13108   139074 AATCCCATAATGGTCTTATTTTAAT AAATGTAAAAAGAAGATACTTCAACAGAAACCTCATATTT spacer 

length: 40 repeater length: 25
13109   139140 AATCCCATAATGGTCTTATTTTAAT TGAATGAAAATAAGTAATATGAAAGAATTGAATGATATTT spacer 

length: 40 repeater length: 25
13110   139206 AATCCCATAATGGTCTTATTTTAAT GTGGATATGGAGCAATTATCATATGATGTTGAATGATTT spacer 

length: 39 repeater length: 25
13111   139271 AATCCCATAATGGTCTTATTTTAAT CAGGTAGAAGCACAACCAATAATACTAATTATCATACATTT spacer 

length: 41 repeater length: 25
13112   139338 AATCCCATAATGGTCTTATTTTAAT TGTAAACTCCATTAACTCAGGTGCTTTTTTACCCCAATTT spacer 

length: 40 repeater length: 25
13113   139404 AATCCCATAATGGTCTTATTTTAAT ACTACAATACACCTGTCTGTTATGTGTCTTGTTAAAATTT spacer 

length: 40 repeater length: 25
13114   139470 AATCCCATAATGGTCTTATTTTAAT TCCTTTTTCAATGTATAGTATCCATCATCGTCAGGTATTT spacer 

length: 40 repeater length: 25
13115   139536 AATCCCATAATGGTCTTATTTTAAT TTAAAGACCTCTTTATTATCGAGGCGAGGCTTGTATATTT spacer 

length: 40 repeater length: 25
13116   139602 AATCCCATAATGGTCTTATTTTAAT TATTATATGGAAAGAATATTGTTGAGGATATGAAAGAATTT spacer 

length: 41 repeater length: 25
13117   139669 AATCCCATAATGGTCTTATTTTAAT AGCAATACAATCTATTGCTTTTTGGAGAAGTTCCTTATTT spacer 

length: 40 repeater length: 25
13118   139735 AATCCCATAATGGTCTTATTTTAAT ACGTTGGGAATTTCCAGCCGGTTTTGATTGAGTACATTT spacer 

length: 39 repeater length: 25
13119   139800 AATCCCATAATGGTCTTATTTTAAT TTACAGATAATTTAAAACCTCTAAGACTTAATTCTTATTT spacer 

length: 40 repeater length: 25
13120   139866 AATCCCATAATGGTCTTATTTTAAT AAAAAATAAGAAATGAATATTTAATTGATTTTCAATATTT spacer 

length: 40 repeater length: 25
13121   139932 AATCCCATAATGGTCTTATTTTAAT AGGGGGTATTGAATACCTTAAACAACAAATATTAAAATTT spacer 

length: 40 repeater length: 25
13122   139998 AATCCCATAATGGTCTTATTTTAAT CTCAAAGAATTATATTATAATGATAAGGATATGGTATTT spacer 

length: 39 repeater length: 25
13123   140063 AATCCCATAATGGTCTTATTTTAAT CTCAAAGAATTATATTATAATGATAAGGATATGGTATTT spacer 

length: 39 repeater length: 25
13124   140128 AATCCCATAATGGTCTTATTTTAAT TCTATTTCTTTTATGATACTTGTTAAAGCTTCATCATTT spacer 

length: 39 repeater length: 25
13125   140193 AATCCCATAATGGTCTTATTTTAAT ACTGCAATATGGAGTTTTATGGGATTATTAGAAGAATTT spacer 

length: 39 repeater length: 25
13126   140258 AATCCCATAATGGTCTTATTTTAAT TTGATATTTTCAGAACTTGAAAAACTATTAATCATATTT spacer 

length: 39 repeater length: 25
13127   140323 AATCCCATAATGGTCTTATTTTAAT AAAAAAGGATTCTTAACAATTATAAAATTGTATTACATTT spacer 

length: 40 repeater length: 25
13128   140389 AATCCCATAATGGTCTTATTTTAAT TTTTCAATAACAATAATTCCAATACTGAAATATATAATTT spacer 

length: 40 repeater length: 25
13129   140455 AATCCCATAATGGTCTTATTTTAAT TTCTATTATGTGTTTGAAGTTCCATATGTTATAATATTT spacer 

length: 39 repeater length: 25
13130   140520 AATCCCATAATGGTCTTATTTTAAT CGGTTAAATTTTCCTTAGGTAATGCTTCACATTCTAAATTT spacer 

length: 41 repeater length: 25
13131   140587 AATCCCATAATGGTCTTATTTTAAT TAGTGCCGTTAATCTAATTCCAAGAGCCAAATATATTAAATTT spacer 

length: 43 repeater length: 25
13132   140656 AATCCCATAATGGTCTTATTTTAAT CAACAAAATAAACAAAGTTTTAGGAGCATTATTTGAATTT spacer 

length: 40 repeater length: 25
13133   140722 AATCCCATAATGGTCTTATTTTAAT GAGTTCCAAAAAACCATTGAAGAAATTTTCCAAAATAATTT spacer 

length: 41 repeater length: 25



13134   140789 AATCCCATAATGGTCTTATTTTAAT TCTGACCAACTGCAGGAATTCCATCTGACCAACTGCATTT spacer 
length: 40 repeater length: 25

13135   140855 AATCCCATAATGGTCTTATTTTAAT AAAATGGTCCTGCTGCTTAAGGTCTAATATATCCATTT spacer 
length: 38 repeater length: 25

13136   140919 AATCCCATAATGGTCTTATTTTAAT TTTCTGCATAGTCTGTTAAATCATCTAATATTATAAATTT spacer 
length: 40 repeater length: 25

13137   140985 AATCCCATAATGGTCTTATTTTAAT ATTTATATGAACATAATTCTTATCCAAACCCATTGGATTT spacer 
length: 40 repeater length: 25

13138   141051 AATCCCATAATGGTCTTATTTTAAT AGCTCTGACCACTACCACTTACAAAAAAGATTGCATATTT spacer 
length: 40 repeater length: 25

13139   141117 AATCCCATAATGGTCTTATTTTAAT ATGTTGATGAGATTGCTAAAAAAGCATTTGATTCAATTT spacer 
length: 39 repeater length: 25

13140   141182 AATCCCATAATGGTCTTATTTTAAT AAGGAAACAGAATAAAAGAATGGAGGTATTAAAGTAATTT spacer 
length: 40 repeater length: 25

13141   141248 AATCCCATAATGGTCTTATTTTAAT ATAGACACAGGTGTTTATACTTCTGGTACTGTTATATTT spacer 
length: 39 repeater length: 25

13142   141313 AATCCCATAATGGTCTTATTTTAAT ATTTTATAAATTTTTTCTTGTATTCGCTGCAGTATTATTT spacer 
length: 40 repeater length: 25

13143   141379 AATCCCATAATGGTCTTATTTTAAT 
AATAGCATATAACATACTATTATATAGCAACCTGCAAGCACATTTCAATCCCATAATGGTATTATTTTAATCAGCAAATAGAAAAA
TCATATATTTTTCTTGTTGTATTT spacer length: 110 repeater length: 25

13144   141515 AATCCCATAATGGTCTTATTTTAAT CTGAATTCGAGGATATGGTCATACAATGTATTGTAATTT spacer 
length: 39 repeater length: 25

13145   141580 AATCCCATAATGGTCTTATTTTAAT TTATCCCCTGCAGATTACCAGTTCCAGATTGGTAACATTT spacer 
length: 40 repeater length: 25

13146   141646 AATCCCATAATGGTCTTATTTTAAT TTTCACGTAACATTAATAATATCATATCTGAACATTCATTT spacer 
length: 41 repeater length: 25

13147   141713 AATCCCATAATGGTCTTATTTTAAT CAAATCCATTGATGAGCAATACAATTGAAGTATCTTAATTT spacer 
length: 41 repeater length: 25

13148   141780 AATCCCATAATGGTCTTATTTTAAT TGGTATGATTCAGAGTCTGCAACATCTGTGGATCAGTATTT spacer 
length: 41 repeater length: 25

13149   141847 AATCCCATAATGGTCTTATTTTAAT ATTTGAATCCGTACTTGTCTGCTTCTCAATAATCATATTT spacer 
length: 40 repeater length: 25

13150   141913 AATCCCATAATGGTCTTATTTTAAT ATAGAAAGTGAAAAATAGGAAACTCATATAATATAAATTT spacer 
length: 40 repeater length: 25

13151   141979 AATCCCATAATGGTCTTATTTTAAT TCCTATCAGAGTAACGACCCGTTTATCATAATCAAATTT spacer 
length: 39 repeater length: 25

13152   142044 AATCCCATAATGGTCTTATTTTAAT AGTTATAATTCTGCTACCTGTTATTTTCAAATATATTATTT spacer 
length: 41 repeater length: 25

13153   142111 AATCCCATAATGGTCTTATTTTAAT TACTTATGAGAGATACTATATTGTAGTTTGTGAGGATTT spacer 
length: 39 repeater length: 25

13154   142176 AATCCCATAATGGTCTTATTTTAAT ATTTCCATTGAGATTTCTGAGATTTTGCTTTGGGATATTT spacer 
length: 40 repeater length: 25

13155   142242 AATCCCATAATGGTCTTATTTTAAT CTTTGGGATTGGAGAGATGATGGATACGATGATGAGATTT spacer 
length: 40 repeater length: 25

13156   142308 AATCCCATAATGGTCTTATTTTAAT TTCTCCATTACTCAAATCCAATTGCACAACACCATATTT spacer 
length: 39 repeater length: 25

13157   142373 AATCCCATAATGGTCTTATTTTAAT CTTGAAGATTTCAGTTTGATGTGTGATAATTGTAGATTT spacer 
length: 39 repeater length: 25

13158   142438 AATCCCATAATGGTCTTATTTTAAT TTTATGGTATAATGATAAGTCCGACCGTAATTATCTGTATTT spacer 
length: 42 repeater length: 25

13159   142506 AATCCCATAATGGTCTTATTTTAAT AACGGGATGGATCTTGGCTTTATCCCTCTAGTACTTAATTT spacer 
length: 41 repeater length: 25

13160   142573 AATCCCATAATGGTCTTATTTTAAT AGATGACATTTTATTCATTAAAACAAGTAAATTTAAATTT spacer 
length: 40 repeater length: 25

13161   142639 AATCCCATAATGGTCTTATTTTAAT TAAACTAAAAATTATTTTTTTTTGGAGGCATATAGTTAATTT spacer 
length: 42 repeater length: 25

13162   142707 AATCCCATAATGGTCTTATTTTAAT CAAATAAAAGACGAGCAAGTCGACGACTTCGAGGAGTATTT spacer 
length: 41 repeater length: 25

13163   142774 AATCCCATAATGGTCTTATTTTAAT ATCCTTTTTCAATGTGTAGTATCCGTCATCGTCAGGTATTT spacer 
length: 41 repeater length: 25

13164   142841 AATCCCATAATGGTCTTATTTTAAT ATATGATTTTTAAACCATGTTATAACAGGTTAGCTAATTT spacer 
length: 40 repeater length: 25

13165   142907 AATCCCATAATGGTCTTATTTTAAT GCTCTACAGCAGGTGGGTCAACAAGCATTAAGTTTATTT spacer 
length: 39 repeater length: 25

13166   142972 AATCCCATAATGGTCTTATTTTAAT CTGACCCTATATTCGATTTCTTTGATTATACTGGAAAATTT spacer 
length: 41 repeater length: 25

13167   143039 AATCCCATAATGGTCTTATTTTAAT GAGGTTTCCGTGCAAACGGCGAATACTATCCAGGTCTATTT spacer 
length: 41 repeater length: 25

13168   143106 AATCCCATAATGGTCTTATTTTAAT CCATTGCTCAAAGCAATACTTATACCATTATCCTATTT spacer 
length: 38 repeater length: 25



13169   143170 AATCCCATAATGGTCTTATTTTAAT AAACAACCAGTTACAAGTTGTATCGTAGGGGTAACAATTT spacer 
length: 40 repeater length: 25

13170   143236 AATCCCATAATGGTCTTATTTTAAT ACGTAGAATTTCAATAGCTGTACTGAATGAAATCTGATTT spacer 
length: 40 repeater length: 25

13171   143302 AATCCCATAATGGTCTTATTTTAAT GAAAAAGGAGAGCATAATCTTATTTCATCAGAGATTTATTT spacer 
length: 41 repeater length: 25

13172   143369 AATCCCATAATGGTCTTATTTTAAT CTACATAATCACCATCACAGGAAACATTGAAGAAGAATTT spacer 
length: 40 repeater length: 25

13173   143435 AATCCCATAATGGTCTTATTTTAAT ATCATCTGTCTTACTCCAATGTTCACACCAATTAAAATTT spacer 
length: 40 repeater length: 25

13174   143501 AATCCCATAATGGTCTTATTTTAAT AAGACAAAGTTACTTGCAGATATTCAAAAGAAATAATTT spacer 
length: 39 repeater length: 25

13175   143566 AATCCCATAATGGTCTTATTTTAAT ATGATAGACGCTATTAAAGCGGGTATTACTAGGCTTATTT spacer 
length: 40 repeater length: 25

13176   143632 AATCCCATAATGGTCTTATTTTAAT TTTATAACGGTGGAGTGTGCGAAAAACGATATTTTAAATTT spacer 
length: 41 repeater length: 25

13177   143699 AATCCCATAATGGTCTTATTTTAAT ATAACTGGAAATGATTAATTATGTATCTTAATCAGGAATTT spacer 
length: 41 repeater length: 25

13178   143766 AATCCCATAATGGTCTTATTTTAAT AAGCATCCAATTTATCTTCCTCATACTTCTTAATAAAATTT spacer 
length: 41 repeater length: 25

13179   143833 AATCCCATAATGGTCTTATTTTAAT ACGACAAATAAGTCATCATCAACAAAATCTACCTTATTT spacer 
length: 39 repeater length: 25

13180   143898 AATCCCATAATGGTCTTATTTTAAT ATGGGGACGTCGTGTTAGAAACCTTCTAAAAGCAATATTT spacer 
length: 40 repeater length: 25

13181   143964 AATCCCATAATGGTCTTATTTTAAT AATGCAGACGGTACAAAACAAGTCCGTACCGATGGCATTT spacer 
length: 40 repeater length: 25

13182   144030 AATCCCATAATGGTCTTATTTTAAT AACTGGTTCTTGCAGTATTGTTGATGTTACTGCATTAATTT spacer 
length: 41 repeater length: 25

13183   144097 AATCCCATAATGGTCTTATTTTAAT GAGGAGGCTATCAGTATATATACTGAGGCTTTAGCTAATTT spacer 
length: 41 repeater length: 25

13184   144164 AATCCCATAATGGTCTTATTTTAAT CCTGCAAAACAGATACAAGCTTGGCTTAAAAAGCAATTT spacer 
length: 39 repeater length: 25

13185   144229 AATCCCATAATGGTCTTATTTTAAT CTTTTGTTTATAATTATGTTTTTTGCTCCTAACTTGATTT spacer 
length: 40 repeater length: 25

13186   144295 AATCCCATAATGGTCTTATTTTAAT TGGGAATTGGTGTCCTTTTATAAAGAAACTTCTTTCATTT spacer 
length: 40 repeater length: 25

13187   144361 AATCCCATAATGGTCTTATTTTAAT CTTTTTAGTGAAACCATTACGTAAAGTACTGAAAGCATTT spacer 
length: 40 repeater length: 25

13188   144427 AATCCCATAATGGTCTTATTTTAAT AAGGTCTTCAATAAGTTCTATCTCGTCATTTGTGTAATTT spacer 
length: 40 repeater length: 25

13189   144493 AATCCCATAATGGTCTTATTTTAAT AAAAAGCAAAAAAAGAGAATTAAAGATTTTTTAAATCATTT spacer 
length: 41 repeater length: 25

13190   144560 AATCCCATAATGGTCTTATTTTAAT ACTCAACTTGGAGATTCTACTCAAACAGGTTTCAGATTT spacer 
length: 39 repeater length: 25

13191   144625 AATCCCATAATGGTCTTATTTTAAT CATTAATTCAAACTTAGCATCGGAAAGAATAGTCTGATTT spacer 
length: 40 repeater length: 25

13192   144691 AATCCCATAATGGTCTTATTTTAAT TGGAGACGGATCTATTATTTATCCAAGCGTTACCTAATTT spacer 
length: 40 repeater length: 25

13193   144757 AATCCCATAATGGTCTTATTTTAAT GATAATAAAAGTCTTCTTATTCATGATCTTGTGTAATTT spacer 
length: 39 repeater length: 25

13194   144822 AATCCCATAATGGTCTTATTTTAAT AAAAACAAAAGGATTTTTAACATTAAGTTTTAATCCATTT spacer 
length: 40 repeater length: 25

13195   144888 AATCCCATAATGGTCTTATTTTAAT CAAATAGATAAGAAACATATGAAATTTAATTACTCAGATTT spacer 
length: 41 repeater length: 25

13196   144955 AATCCCATAATGGTCTTATTTTAAT TAAATTTATCCTGTTGTTTTATGTCTGTTATATCGATTT spacer 
length: 39 repeater length: 25

13197   145020 AATCCCATAATGGTCTTATTTTAAT ACGCCGCCTCCTGCCTTGCTATACTTTTTAATATGTATTT spacer 
length: 40 repeater length: 25

13198   145086 AATCCCATAATGGTCTTATTTTAAT TGGTAGCGGTGACCATTTTGCTAAAACTGTACATCATCCATTT spacer 
length: 43 repeater length: 25

13199   145155 AATCCCATAATGGTCTTATTTTAAT TTTATTTATCACAAAAGTTGACCATACTTTTGAAGGATTT spacer 
length: 40 repeater length: 25

13200   145221 AATCCCATAATGGTCTTATTTTAAT AAAAATTACTGATAAAACTAAAGCGACCCGTAAATAATTT spacer 
length: 40 repeater length: 25

13201   145287 AATCCCATAATGGTCTTATTTTAAT TACCTACAGTGTTCGTTCGGTTTAGTGCCATATGTTAATTT spacer 
length: 41 repeater length: 25

13202   145354 AATCCCATAATGGTCTTATTTTAAT TTTTTCAAACTCTTTTATGGCCTCCTCTTTACTCCTATTT spacer 
length: 40 repeater length: 25

13203   145420 AATCCCATAATGGTCTTATTTTAAT GCGCTAAGTGTAAATTTTTTTTGTGTTGTTGTATTGTATTT spacer 
length: 41 repeater length: 25

13204   145487 AATCCCATAATGGTCTTATTTTAAT AAGTGCCAGTCTTAATGCTGAGCCAGTTACAAAAACATTT spacer 



length: 40 repeater length: 25
13205   145553 AATCCCATAATGGTCTTATTTTAAT TAGTGAATGAGTTAGTTGAATTTACTGGTGAGGAAGGATTT spacer 

length: 41 repeater length: 25
13206   145620 AATCCCATAATGGTCTTATTTTAAT GAAGAAAAAGAACTCATCACAGAAGAAGAACTTTTAAATTT spacer 

length: 41 repeater length: 25
13207   145687 AATCCCATAATGGTCTTATTTTAAT TCATAAAAACAGTAATCCAAAATTACAGTAGAAATGATTT spacer 

length: 40 repeater length: 25
13208   145753 AATCCCATAATGGTCTTATTTTAAT CTTTGATGGGGATTTTTTCCCGCCATAAAGGTTCACCATTT spacer 

length: 41 repeater length: 25
13209   145820 AATCCCATAATGGTCTTATTTTAAT TTTCACCCCCATAACATTAGTTTAGAAAAGTATTTATTT spacer 

length: 39 repeater length: 25
13210   145885 AATCCCATAATGGTCTTATTTTAAT ATACTCAGGTAAAACGAATAGTAATGGTACAGTTACATTATTT spacer 

length: 43 repeater length: 25
13211   145954 AATCCCATAATGGTCTTATTTTAAT CTGTATCTGTAAAGGACGATTTAAATCCTGTGATAATATTT spacer 

length: 41 repeater length: 25
13212   146021 AATCCCATAATGGTCTTATTTTAAT TTAACCCTTCTTTACTACATTCCTCAATTATTACATTT spacer 

length: 38 repeater length: 25
13213   146085 AATCCCATAATGGTCTTATTTTAAT AGTACTCAAACCCTCCAAATTTGTTTTTACCAGATTTATTT spacer 

length: 41 repeater length: 25
13214   146152 AATCCCATAATGGTCTTATTTTAAT AAGACTGCACAATAAAAGTATCCCACCTAAAAAAATTT spacer 

length: 38 repeater length: 25
13215   146216 AATCCCATAATGGTCTTATTTTAAT GGATATTACCCTGTAAAATGTAGCTATGACGGTAACAAATTT spacer 

length: 42 repeater length: 25
13216   146284 AATCCCATAATGGTCTTATTTTAAT TATGATTTCAATGAGGATTATGAAAAAAATATAGAAATTT spacer 

length: 40 repeater length: 25
13217   146350 AATCCCATAATGGTCTTATTTTAAT CTAGAGACTGGTGTAAATCTAGGATTATCCATATTT spacer length: 

36 repeater length: 25
13218   146412 AATCCCATAATGGTCTTATTTTAAT TGTTGAAACCCAGTCTGGAGGAAAACATATTTACCTTATTT spacer 

length: 41 repeater length: 25
13219   146479 AATCCCATAATGGTCTTATTTTAAT GGTATCTTAAATGAGATTATTAAAGAGTATCAATCTAATTT spacer 

length: 41 repeater length: 25
13220   146546 AATCCCATAATGGTCTTATTTTAAT TGCGAACTTCTTAAAAGAGAAGGGCAAGATATAATGATTT spacer 

length: 40 repeater length: 25
13221   146612 AATCCCATAATGGTCTTATTTTAAT GAGCAAAATTGATAATCTTCTACACGACCTATTACAAATTT spacer 

length: 41 repeater length: 25
13222   146679 AATCCCATAATGGTCTTATTTTAAT TCAGTACTGTCAGGTAATCTTAGTTGATATGCAAGTATTT spacer 

length: 40 repeater length: 25
13223   146745 AATCCCATAATGGTCTTATTTTAAT GAGCAGACCGTCATAGTCCTGGTGCAATTGCAAGAATGATTT spacer 

length: 42 repeater length: 25
13224   146813 AATCCCATAATGGTCTTATTTTAAT TGACACTACTAATTTCTTTAAAGTAGAAAATATCCGGATTT spacer 

length: 41 repeater length: 25
13225   146880 AATCCCATAATGGTCTTATTTTAAT CAGCTTAACTGCGATGCCTGCTAATTATGATACTTTATTT spacer 

length: 40 repeater length: 25
13226   146946 AATCCCATAATGGTCTTATTTTAAT GAAGACTAGGTGTACATATACAGGCACATAATAACCATTT spacer 

length: 40 repeater length: 25
13227   147012 AATCCCATAATGGTCTTATTTTAAT AACTCATCAATCTGCTCCTCTAACTCTTTTCTTTTCTATTT spacer 

length: 41 repeater length: 25
13228   147079 AATCCCATAATGGTCTTATTTTAAT TGGAATTTAATCTGTGACGGTGGACTATAAAAATGTATTT spacer 

length: 40 repeater length: 25
13229   147145 AATCCCATAATGGTCTTATTTTAAT TTGCAGCATAATCATAACCAATTCCATGTTAAGAACATTT spacer 

length: 40 repeater length: 25
13230   147211 AATCCCATAATGGTCTTATTTTAAT AGGAGGTACCATTTTTTTGAGTTGTTTTCAAGGTCATTT spacer 

length: 39 repeater length: 25
13231   147276 AATCCCATAATGGTCTTATTTTAAT TGATAATAAAAGTCTTCTTATTCATGATCTTGTGTAATTT spacer 

length: 40 repeater length: 25
13232   147342 AATCCCATAATGGTCTTATTTTAAT TCGCATATTTCCTCTTCTTTATCAAACTCTTTCATGATTT spacer 

length: 40 repeater length: 25
13233   147408 AATCCCATAATGGTCTTATTTTAAT TGGATCATTAACAATCAATGAGGTAAGGTCAGGTTAATTT spacer 

length: 40 repeater length: 25
13234   147474 AATCCCATAATGGTCTTATTTTAAT AGTAATCCACTCCATATGGAGGGTCTGTTAGTAATATTT spacer 

length: 39 repeater length: 25
13235   147539 AATCCCATAATGGTCTTATTTTAAT ATGATACAGTAAACAATATCTTATATATACACACCCAATTT spacer 

length: 41 repeater length: 25
13236   147606 AATCCCATAATGGTCTTATTTTAAT TGTAAGTATACATCAACAGCGACTATGCCAATTCTTATTT spacer 

length: 40 repeater length: 25
13237   147672 AATCCCATAATGGTCTTATTTTAAT TTTTCACCAACTTGTAATAGCAATTCTCCAGGATTATTT spacer 

length: 39 repeater length: 25
13238   147737 AATCCCATAATGGTCTTATTTTAAT CTTTTCCTTTCCTTGATTAACTTTTTACTCTTTTTAATTT spacer 

length: 40 repeater length: 25
13239   147803 AATCCCATAATGGTCTTATTTTAAT TTACATACCGTAAACAGTCCGTTGAAAATAATGCTCATTT spacer 

length: 40 repeater length: 25



13240   147869 AATCCCATAATGGTCTTATTTTAAT TCGAACTCCTGAAGATTTTTTTCTTCTTCACTATAATGTTATTT spacer 
length: 44 repeater length: 25

13241   147939 AATCCCATAATGGTCTTATTTTAAT CAAGTGATACGTTGTAATTTATTACCCATATTTGTATTT spacer 
length: 39 repeater length: 25

13242   148004 AATCCCATAATGGTCTTATTTTAAT CGTTAGTATCAGTTACTTTGAACTGAATGGTGTAGGATTT spacer 
length: 40 repeater length: 25

13243   148070 AATCCCATAATGGTCTTATTTTAAT TACACCAACACTCCGTCTATTTGACTCAATAAATGAATTT spacer 
length: 40 repeater length: 25

13244   148136 AATCCCATAATGGTCTTATTTTAAT ACTTCTTGGTGTTGAAAGGTATAAACACATTGAAGTATTT spacer 
length: 40 repeater length: 25

13245   148202 AATCCCATAATGGTCTTATTTTAAT ACCTGCATATCCACTATTGGCGGTTAAATTAACACCATTT spacer 
length: 40 repeater length: 25

13246   148268 AATCCCATAATGGTCTTATTTTAAT GGTATAAAAGCATAATGCCCAATAACCTTACATTCAAATTT spacer 
length: 41 repeater length: 25

13247   148335 AATCCCATAATGGTCTTATTTTAAT ATTTTAGGCATTTCTAAGCACCTCCTTTAATTGATTATTT spacer 
length: 40 repeater length: 25

13248   148401 AATCCCATAATGGTCTTATTTTAAT AATTTTGAGTGCAATATCACAGGAACATACAATACATATTT spacer 
length: 41 repeater length: 25

13249   148468 AATCCCATAATGGTCTTATTTTAAT TCCTTTAATGTTTTTTTTATTTAATTGTATGTTTATATTT spacer 
length: 40 repeater length: 25

13250   148534 AATCCCATAATGGTCTTATTTTAAT GATGAACAACATGACGAAATACTATGTCTAGACTGATTT spacer 
length: 39 repeater length: 25

13251   148599 AATCCCATAATGGTCTTATTTTAAT AATACCCTGTTCTCAGTATAAACCATCTCATAATCGAATTT spacer 
length: 41 repeater length: 25

13252   148666 AATCCCATAATGGTCTTATTTTAAT ATTATCACCTGCAGATTACCAGTTCCAAATTGGTAACATTT spacer 
length: 41 repeater length: 25

13253   148733 AATCCCATAATGGTCTTATTTTAAT AAAACTTTTCGATATAAACCCTGGAGATCATATAGAAATTT spacer 
length: 41 repeater length: 25

13254   148800 AATCCCATAATGGTCTTATTTTAAT AAGTTAATGGATAAGAATAAAGGTTAATCCCATTTCATTT spacer 
length: 40 repeater length: 25

13255   148866 AATCCCATAATGGTCTTATTTTAAT ATACAGTACTGATGATCTTGAAGCAAGAAAAAATTTCATTT spacer 
length: 41 repeater length: 25

13256   148933 AATCCCATAATGGTCTTATTTTAAT CTTCAGTTAATGTTCCTTCAACTAAACCAAAACTTTATTT spacer 
length: 40 repeater length: 25

13257   148999 AATCCCATAATGGTCTTATTTTAAT CGGATAATGTTGCAGAATTGTTAACAATCAATATATGCATTT spacer 
length: 42 repeater length: 25

13258   149067 AATCCCATAATGGTCTTATTTTAAT GGGTTCTAACTGACCAAGATGTTTTATCTAATCAAGATTT spacer 
length: 40 repeater length: 25

13259   149133 AATCCCATAATGGTCTTATTTTAAT TTCTACAGAACATGAGAATAATATATAATCAGAAGAATTT spacer 
length: 40 repeater length: 25

13260   149199 AATCCCATAATGGTCTTATTTTAAT TACTTGATCCCTTTTTAATTCTTGATACTCTTCAATATTT spacer 
length: 40 repeater length: 25

13261   149265 AATCCCATAATGGTCTTATTTTAAT TTGCTTTCTTGAAAAACTAAAAAGGTGATTACGAAATTT spacer 
length: 39 repeater length: 25

13262   149330 AATCCCATAATGGTCTTATTTTAAT GAAGGATATGAAAAAAATTGAAGAATTTGTTACAAATTT spacer 
length: 39 repeater length: 25

13263   149395 AATCCCATAATGGTCTTATTTTAAT TTATAGGGCAGGTTTGTACGACATTATCAATTACATATTT spacer 
length: 40 repeater length: 25

13264   149461 AATCCCATAATGGTCTTATTTTAAT GTTTTTTTTGTTGTAATAATGAAAGTTTGAAAATTTGATTT spacer 
length: 41 repeater length: 25

13265   149528 AATCCCATAATGGTCTTATTTTAAT TGATTAAAGATTTTTTGGAAAACGGCAGGATAGTTGAATTT spacer 
length: 41 repeater length: 25

13266   149595 AATCCCATAATGGTCTTATTTTAAT TACTGCATACATTAACCCAACTGCTACAGGTAAAGAATTT spacer 
length: 40 repeater length: 25

13267   149661 AATCCCATAATGGTCTTATTTTAAT TGCCTCTTGAGATAACACCTACAATGTTCGTTCGGTATTT spacer 
length: 40 repeater length: 25

13268   149727 AATCCCATAATGGTCTTATTTTAAT AACATATTTCAAATATGAGGGAACAACATACAAAAATTT spacer 
length: 39 repeater length: 25

13269   149792 AATCCCATAATGGTCTTATTTTAAT TTCTAGATCATAGATGGCATATGCACACCACCTATTTTCAAATTT 
spacer length: 45 repeater length: 25

13270   149863 AATCCCATAATGGTCTTATTTTAAT ACAGCAGGAACAAAAACTAACACACATGAATTTTAATTT spacer 
length: 39 repeater length: 25

13271   149928 AATCCCATAATGGTCTTATTTTAAT TAGGAGGTACCATTTTTTTGAGTTGTTTTCAAGGTCATTT spacer 
length: 40 repeater length: 25

13272   149994 AATCCCATAATGGTCTTATTTTAAT TGTATCCATCAGTTAAAAACCCCTTTTTCTTTTCTAATTT spacer 
length: 40 repeater length: 25

13273   150060 AATCCCATAATGGTCTTATTTTAAT CTTTCTATCCGTTCTGCTTCGGCGGTTCTTTGCCTAATTT spacer 
length: 40 repeater length: 25

13274   150126 AATCCCATAATGGTCTTATTTTAAT ATTATAATGTCCAATTACAACAACATGATTACTAGAAATTT spacer 
length: 41 repeater length: 25

13275   150193 AATCCCATAATGGTCTTATTTTAAT AGGATATCCGCCGCCTCATCAAGTGTGAATGATTCGTATTT spacer 



length: 41 repeater length: 25
13276   150260 AATCCCATAATGGTCTTATTTTAAT AACAACACCGTCGACACAGTGACCATCTCAAGTTACACATTT spacer 

length: 42 repeater length: 25
13277   150328 AATCCCATAATGGTCTTATTTTAAT ATACAAAATCAAATCCAATGATAAAAAATGAACTTCAATATA
13278   
13279   
13280   crispr 4
13281   1420842 AATTATTTATTCAATATATAACAAT 

TGTTAATTACCATATAAAAACATTTTCCTTTCTCATGATAATTAAAAATCATATATTGAAAATAATTTTTCAATTTTATAAAATAT
ATACAATTATTATAAAAAG spacer length: 105 repeater length: 25

13282   1420973 AATTATTTATTCAATATATAACAAT 
AGTTATTTTTCATATATAAAGGTTTCCTTTAAAATGAAAATAGCCTAAGAAACATATCGAAAAAATCACCTTTTAATTTTTATAAA
G spacer length: 87 repeater length: 25

13283   1421086 AATTATTTATTCAATATATAACAAT 
AGAAAAATAGTAAATGAAAACCAGAATACCATAAAAGATAAAAATCCAAACAAAATACAAAAGCCACAGGAAACTGAAAGAAAACC
A

13284   
13285   
13286   crispr 5
13287   860333 CTTTATTTTCGCTTTGACTATTTTTT TTTATTGAGTTTGTATTTTATT spacer length: 22 repeater 

length: 26
13288   860382 CTTTATTTTCGCTTTGACTATTTTTT TATTTAGATTGTATTTTGTT spacer length: 20 repeater 

length: 26
13289   860429 CTTTATTTTCGCTTTGACTATTTTTT CTAAAAACTCTACTCTTATA
13290   
13291   
13292   crispr 6
13293   333836 TTTTATACTTTTTATGTGCTATTTTTATCGTTTTTT 

GATTTTTTAGCTATTTTTTAATTATTGCTGTTAAATTATCATTCGGCTTAT spacer length: 51 repeater 
length: 36

13294   333924 TTTTATACTTTTTATGTGCTATTTTTATCGTTTTTT 
TGATTTTTTAGCTATTTTTTTAATTATTGCTGTTAAATTATCATTCGGCTTAT spacer length: 53 repeater 
length: 36

13295   334014 TTTTATACTTTTTATGTGCTATTTTTATCGTTTTTT 
TTTTATTTTATATAAAATCTCTATAAAGATCAATCTTCTTCTTGATTGAATAT

13296   
13297   
13298   crispr 7
13299   511680 ACGTTTTAATCTTCTTTTATTTTCAAATCTTATAATTTA GGAATAAAAATTGATAGGTTATAGTTTA spacer 

length: 28 repeater length: 39
13300   511748 ACGTTTTAATCTTCTTTTATTTTCAAATCTTATAATTTA GGAATAAAAATTGATAGGTTATAGTT spacer 

length: 26 repeater length: 39
13301   511814 ACGTTTTAATCTTCTTTTATTTTCAAATCTTATAATTTA GGAATAAAAAATTGATAGGTTATAGTT spacer 

length: 27 repeater length: 39
13302   511881 ACGTTTTAATCTTCTTTTATTTTCAAATCTTATAATTTA AACTTCAATATAATAAGATTAATTAAG
13303   
13304   
13305   crispr 8
13306   1440776 ACACAACCCAGAAACCCCAAAACTAACCTTAAACAAAAAA 

ATAAAAAACAAAAATTTTAAAAACCGTAGACAATATGCACAGAAC spacer length: 45 repeater length: 40
13307   1440862 ACACAACCCAGAAACCCCAAAACTAACCTTAAACAAAAAA 

TAAAAAACAAAAATTTTAAAAACCGTAGACAATATGCACAGAAC spacer length: 44 repeater length: 40
13308   1440947 ACACAACCCAGAAACCCCAAAACTAACCTTAAACAAAAAA 

AATGATAAAAAATGAACTTCAATATAATAAGATTAATTAAGGTT
13309   
13310   
13311   crispr 9
13312   1467702 ATAGCAAAAACCACCAAAAGCCAAGAAACCAGAAAAATAG 

CTAACACTGCCAAAACCACCGAAAACAAAATAAACAAAACCCAAAACAACAA spacer length: 52 repeater 
length: 40

13313   1467795 ATAGCAAAAACCACCAAAAGCCAAGAAACCAGAAAAATAG 
CCGACACTGCCAATACTACCGAAAACAAAATAAACAAAACCCAAAACAACAA spacer length: 52 repeater 
length: 40

13314   1467888 ATAGCAAAAACCACCAAAAGCCAAGAAACCAGAAAAATAG 
ATTTTCAAATCTTATAATTTAAGACTTAAAATAATCTTTTTATAAAATATTA

13315   
13316   
13317   crispr 10
13318   1523807 TGAATCTAATTTTAAAAAACCTAAATTTTTAAATTAAAAT 

CTAAAAACTCTACTCTTATATTAAAAACTAATTTTAAATTTTATTTTAT spacer length: 49 repeater length: 
40



13319   1523897 TGAATCTAATTTTAAAAAACCTAAATTTTTAAATTAAAAT 
CTAAAAACTCTACTCTTATATTAAAAGCTAATTTTAAATTTCATTAAAT spacer length: 49 repeater length: 
40

13320   1523987 TGAATCTAATTTTAAAAAACCTAAATTTTTAAATTAAAAT 
AACCACCAAAAGCCAAGAAACCAGAAAAATAGTAAATGAAAACCAGAAT

13321   
13322   
13323   crispr 11
13324   1803118 TTAAAAAAATCAGTTAGATAAAAATAGAATACAAAATCAA 

ATCCCATAATAAAGAATATAATTCAAAAATTTAAAACTGATTCTGAAAA spacer length: 49 repeater length: 
40

13325   1803208 TTAAAAAAATCAGTTAGATAAAAATAGAATACAAAATCAA 
ATCCCATAATAAAGAATATAATTCAAAAATTTAAAACTGATCCTGGAAA spacer length: 49 repeater length: 
40

13326   1803298 TTAAAAAAATCAGTTAGATAAAAATAGAATACAAAATCAA 
CAGAAAAATAGTAAATGAAAACCAGAATACCATAAAAGATAAAAATCCA

13327   
13328   
13329   GCA_000404225.1_ASM40422v1_genomic.fna(findCrispr):
13330   START       REPEAT                           

SPACER                                             
13331   crispr 1
13332   940593 TACATTCTAGTTTAGATGGATTTCTAAC TAGCAAAAAATGCAGAACTTCTTGCTAATTCGATTTCAT spacer 

length: 39 repeater length: 28
13333   940661 TACATTCTAGTTTAGATGGATTTCTAAC CATCCTTTGCCCGTTTTGCATACCTGCTTACCGTTGCAT spacer 

length: 39 repeater length: 28
13334   940729 TACATTCTAGTTTAGATGGATTTCTAAC GTCATCTGTGCTGACTCTTGCATATAAAACTGCAAGTCA
13335   
13336   
13337   crispr 2
13338   964941 AATTCTTCAGCCCACTGTTTACTGCTCTGAG 

ATTTACCTTTATATTTGATCAATTTTGATGGCTGACGGTTTCCAGAGGCGGCTGCAGGTGTGCTTTCTATACGCTTCATAGGCCAT
CCAGATCTATATCTGTAGCGGAAAGTATTCTTATCAAGTCC spacer length: 127 repeater length: 31

13339   965100 AATTCTTCAGCCCACTGTTTACTGCTCTGAG 
TTTTACCTTTATATGTGATGAGCCTCGGATCTCTGCCATGCTTCCCGTTGACCGATTCTTTCTCAATCTCTTTCATTGACCAACCC
TGCCTGTATCGATAGTTAAAGGTACATAGCTTGAGACC spacer length: 124 repeater length: 31

13340   965256 AATTCTTCAGCCCACTGTTTACTGCTCTGAG 
ATTTACCTTTATATTTGATCAATTTTGATGGCTGACGGTTTCCAGAGGTGGCAGGTGTGCTTTCTATACGCTTCATAGGCCATCCA
GATCTATATCTGTAGCGGAAAGTATTCTCATCAAGTCC spacer length: 124 repeater length: 31

13341   965412 AATTCTTCAGCCCACTGTTTACTGCTCTGAG 
TCTGTGCTGACTCTTGCATATAAAACTGCAAGTCAGAAATCCATCATCTATAGTCAAAACCACAATATCTCCAAATTATATCTTCA
ATTTCTTGAAACAATGATTCCTATATTGCAGTATGCTG

13342   
13343   
13344   crispr 3
13345   930280 GTTAGAAATCCATCTAAACTAGAATGTAAAT GCGGCTCGAGCTGAACGAATCCAAAGAGATATAGT spacer 

length: 35 repeater length: 31
13346   930347 GTTAGAAATCCATCTAAACTAGAATGTAAAT GAGGTAGCTGAATTAACTACTGGGATTATTACATC spacer 

length: 35 repeater length: 31
13347   930414 GTTAGAAATCCATCTAAACTAGAATGTAAAT ATTGCCTGAAGTGCATCGTTGCCATACGCATCCCT spacer 

length: 35 repeater length: 31
13348   930481 GTTAGAAATCCATCTAAACTAGAATGTAAAT GTTATTAGATACACTCCCTGCGAAGGGGGTTATATC spacer 

length: 36 repeater length: 31
13349   930549 GTTAGAAATCCATCTAAACTAGAATGTAAAT TTGAACAGTCGGTAGGCTTGAACACTTCAGCGGTA spacer 

length: 35 repeater length: 31
13350   930616 GTTAGAAATCCATCTAAACTAGAATGTAAAT AGGACGTGTATAGGCGAAATGCCGCTTCGCGGAATG spacer 

length: 36 repeater length: 31
13351   930684 GTTAGAAATCCATCTAAACTAGAATGTAAAT ATACAAAGGGACAGCATCACGTCTAAAACCATCCT spacer 

length: 35 repeater length: 31
13352   930751 GTTAGAAATCCATCTAAACTAGAATGTAAAT AGAGATATAGCAGCATCAAGAGTACCACGAGCAGC spacer 

length: 35 repeater length: 31
13353   930818 GTTAGAAATCCATCTAAACTAGAATGTAAAT TAACGAAACAGAGCAAGAGCGTGTGGAGCGCTATCG spacer 

length: 36 repeater length: 31
13354   930886 GTTAGAAATCCATCTAAACTAGAATGTAAAT AAAGTTATCATATAGCGTCTTCACAGTTTCATAGAT spacer 

length: 36 repeater length: 31
13355   930954 GTTAGAAATCCATCTAAACTAGAATGTAAAT TCTTTGAGCATGCATTGCATATACGTTTATAACTAT spacer 

length: 36 repeater length: 31
13356   931022 GTTAGAAATCCATCTAAACTAGAATGTAAAT AAGTGGTACGATATAACAGCATCTAAGGAGAAACTA spacer 

length: 36 repeater length: 31
13357   931090 GTTAGAAATCCATCTAAACTAGAATGTAAAT GCCTTCTTTCCTTCAAGCTCCGCCCCAATGAAAAA spacer 

length: 35 repeater length: 31



13358   931157 GTTAGAAATCCATCTAAACTAGAATGTAAAT GTAGTAGCCCACGATACCTCACCATCCATACTGTT spacer 
length: 35 repeater length: 31

13359   931224 GTTAGAAATCCATCTAAACTAGAATGTAAAT TATCTACTTCTCCTTCCCTTAGTCGATAATCTTCAT spacer 
length: 36 repeater length: 31

13360   931292 GTTAGAAATCCATCTAAACTAGAATGTAAAT GATTATTATACAGATGGCGATAAAGGCAGAGTTA spacer 
length: 34 repeater length: 31

13361   931358 GTTAGAAATCCATCTAAACTAGAATGTAAAT CTTCGAGGCTAAATAATCCGCCTTCATTAAATGTTC spacer 
length: 36 repeater length: 31

13362   931426 GTTAGAAATCCATCTAAACTAGAATGTAAAT TTAAATAGTGATAGAGATATCTCGTATCAAACCAC spacer 
length: 35 repeater length: 31

13363   931493 GTTAGAAATCCATCTAAACTAGAATGTAAAT GCCTCATAACTGAGTCCAGTGGGATCGACGGGCA spacer 
length: 34 repeater length: 31

13364   931559 GTTAGAAATCCATCTAAACTAGAATGTAAAT ACACATGTAAGAAATTTTGACTATGTTCTAAAGGAA spacer 
length: 36 repeater length: 31

13365   931627 GTTAGAAATCCATCTAAACTAGAATGTAAAT GCAGATATAACAGTATCGAGAGTAGAACGAGCAAT spacer 
length: 35 repeater length: 31

13366   931694 GTTAGAAATCCATCTAAACTAGAATGTAAAT CTGTCAGACTGATACGGTCTGATTAAACCCTTTTC spacer 
length: 35 repeater length: 31

13367   931761 GTTAGAAATCCATCTAAACTAGAATGTAAAT AGAGTGTTTGTTTTTACAAATGAGTATCCAAAGTAC spacer 
length: 36 repeater length: 31

13368   931829 GTTAGAAATCCATCTAAACTAGAATGTAAAT GAGACCAATTTAACCCAGGACTTGTTAGAATCACCA spacer 
length: 36 repeater length: 31

13369   931897 GTTAGAAATCCATCTAAACTAGAATGTAAAT AAATGCTCAGTTAAGACCCTGGCAACAGCACTTAG spacer 
length: 35 repeater length: 31

13370   931964 GTTAGAAATCCATCTAAACTAGAATGTAAAT ACTCAATAGGAAGAAAAGCCGAAGAAGGAACTCCA spacer 
length: 35 repeater length: 31

13371   932031 GTTAGAAATCCATCTAAACTAGAATGTAAAT CCCGAAGTTGATCTTGTTACTGTAGTTCTACCTGCT spacer 
length: 36 repeater length: 31

13372   932099 GTTAGAAATCCATCTAAACTAGAATGTAAAT TTAGGGTATCACGTCACAGATACTCATATCAACAA spacer 
length: 35 repeater length: 31

13373   932166 GTTAGAAATCCATCTAAACTAGAATGTAAAT GCTGGTTGAGCGTCTGCTGATTAAGCAGGAACCG spacer 
length: 34 repeater length: 31

13374   932232 GTTAGAAATCCATCTAAACTAGAATGTAAAT AAACTGGCAGTAAACGGATTAAGCCAATTGTGAGTA spacer 
length: 36 repeater length: 31

13375   932300 GTTAGAAATCCATCTAAACTAGAATGTAAAT TTAAGAACTAGATACTATTACGATTTTATTCAAAC spacer 
length: 35 repeater length: 31

13376   932367 GTTAGAAATCCATCTAAACTAGAATGTAAAT CATTGTTCCAAATAGGCACGCACTCGTCTAATGTCAG spacer 
length: 37 repeater length: 31

13377   932436 GTTAGAAATCCATCTAAACTAGAATGTAAAT GAGGAAATTAAATACCCCTCTGCCAGCTAGTGACC spacer 
length: 35 repeater length: 31

13378   932503 GTTAGAAATCCATCTAAACTAGAATGTAAAT GAACTAGGAAGCGAGCCTAAGGTTGATTATGTTGC spacer 
length: 35 repeater length: 31

13379   932570 GTTAGAAATCCATCTAAACTAGAATGTAAAT CTTTAGGATATGTATTTGACATTACCAATATTTTT spacer 
length: 35 repeater length: 31

13380   932637 GTTAGAAATCCATCTAAACTAGAATGTAAAT TGAGCGTGTATTACAACGGACGTGAGCTTGTTGAA spacer 
length: 35 repeater length: 31

13381   932704 GTTAGAAATCCATCTAAACTAGAATGTAAAT TGCTTGAAGATATTAATGTATCTTCATTTATGTAT spacer 
length: 35 repeater length: 31

13382   932771 GTTAGAAATCCATCTAAACTAGAATGTAAAT TTGGAACAAAATTAAACAGGAAGCCAGTATCTCCG spacer 
length: 35 repeater length: 31

13383   932838 GTTAGAAATCCATCTAAACTAGAATGTAAAT GTGGATACTTGTTAAAAGAGACAACGTATAAGATCAA spacer 
length: 37 repeater length: 31

13384   932907 GTTAGAAATCCATCTAAACTAGAATGTAAAT TGTAGAAAGCTTGATTGACGGTCACGGGCAGTTTT spacer 
length: 35 repeater length: 31

13385   932974 GTTAGAAATCCATCTAAACTAGAATGTAAAT TTATACTGGAGAATTGGTCAGTTACATCAGGATAA spacer 
length: 35 repeater length: 31

13386   933041 GTTAGAAATCCATCTAAACTAGAATGTAAAT TTTTTGCCTGACAGTCAGTATACAATCAGTGGAAAC spacer 
length: 36 repeater length: 31

13387   933109 GTTAGAAATCCATCTAAACTAGAATGTAAAT TTTATTCTTGTCATCTCAATGTTAACGGTTGACTGGTCA 
spacer length: 39 repeater length: 31

13388   933180 GTTAGAAATCCATCTAAACTAGAATGTAAAT ACCTCAAGAGGGATTTCAATCCTCACACGGATCTA spacer 
length: 35 repeater length: 31

13389   933247 GTTAGAAATCCATCTAAACTAGAATGTAAAT GGCGGTACGCTGGTGATCCTATACCCATATCGCTT spacer 
length: 35 repeater length: 31

13390   933314 GTTAGAAATCCATCTAAACTAGAATGTAAAT CTGCCCATGCCCAGACTCTTACCCTACCCTCAACT spacer 
length: 35 repeater length: 31

13391   933381 GTTAGAAATCCATCTAAACTAGAATGTAAAT TAATGCGAACTGTGTGACTGTTAACCCTCTTAAGCC spacer 
length: 36 repeater length: 31

13392   933449 GTTAGAAATCCATCTAAACTAGAATGTAAAT TGAGTCTGTTGCTTCTTCTACATGAGCTTCAGGTA spacer 
length: 35 repeater length: 31

13393   933516 GTTAGAAATCCATCTAAACTAGAATGTAAAT CCATGGTATCAATACAGGCAACATAATCAACCTTA spacer 



length: 35 repeater length: 31
13394   933583 GTTAGAAATCCATCTAAACTAGAATGTAAAT TTCGAATGAAGAATACATCTATAAGTGTGAGATGC spacer 

length: 35 repeater length: 31
13395   933650 GTTAGAAATCCATCTAAACTAGAATGTAAAT CTTGTACATTGATATGCCGATCCGGCGGTAATAGTC spacer 

length: 36 repeater length: 31
13396   933718 GTTAGAAATCCATCTAAACTAGAATGTAAAT CTACCTCGAAATCATCAAGAACTAAACTAATGGAG spacer 

length: 35 repeater length: 31
13397   933785 GTTAGAAATCCATCTAAACTAGAATGTAAAT TTGTAGTACCTACATAAGAACCATCAGCAAACTGA spacer 

length: 35 repeater length: 31
13398   933852 GTTAGAAATCCATCTAAACTAGAATGTAAAT TTGTTAGTATCAATGTTATCCCTAATTGCACATTAG spacer 

length: 36 repeater length: 31
13399   933920 GTTAGAAATCCATCTAAACTAGAATGTAAAT TAAGCTCGGTCCGAGATTAACATTAGACGAATGCG spacer 

length: 35 repeater length: 31
13400   933987 GTTAGAAATCCATCTAAACTAGAATGTAAAT AAAGAAATCATACAATGGGTTCATAGCAGTTATAAAAA spacer 

length: 38 repeater length: 31
13401   934057 GTTAGAAATCCATCTAAACTAGAATGTAAAT CTAAATTAGCTAGGAGGCTGGCGGGGGATGAAATCA spacer 

length: 36 repeater length: 31
13402   934125 GTTAGAAATCCATCTAAACTAGAATGTAAAT ACGACTCGCTAAAAAATGGAGCATGCGTCTCTGCT spacer 

length: 35 repeater length: 31
13403   934192 GTTAGAAATCCATCTAAACTAGAATGTAAAT GTGGGTGGCAGGCGCTTGTATATACCACACGCATCG spacer 

length: 36 repeater length: 31
13404   934260 GTTAGAAATCCATCTAAACTAGAATGTAAAT TGGCATGGAACTAGAAGTAAGGAAGTCGTGGTATAAAT spacer 

length: 38 repeater length: 31
13405   934330 GTTAGAAATCCATCTAAACTAGAATGTAAAT ACAATATTGTTTAAACTTACTGGACTTCCCCAGTC spacer 

length: 35 repeater length: 31
13406   934397 GTTAGAAATCCATCTAAACTAGAATGTAAAT CTGCTGATGGGTTACAGACCTCTCAATCGTGAAGTT spacer 

length: 36 repeater length: 31
13407   934465 GTTAGAAATCCATCTAAACTAGAATGTAAAT TGGGTGGCAGGCGCTTGTATATATCACACGCATCG spacer 

length: 35 repeater length: 31
13408   934532 GTTAGAAATCCATCTAAACTAGAATGTAAAT TTTGAGGGCTGCAAGCCCTCTTAATCTTGTCTAATA spacer 

length: 36 repeater length: 31
13409   934600 GTTAGAAATCCATCTAAACTAGAATGTAAAT TCTTATATGGTGGTGACGGCATTGTATCCGGCCCT spacer 

length: 35 repeater length: 31
13410   934667 GTTAGAAATCCATCTAAACTAGAATGTAAAT GATACGATTTCGCCATGGGTAAGTATTTGAATGAT spacer 

length: 35 repeater length: 31
13411   934734 GTTAGAAATCCATCTAAACTAGAATGTAAAT TTCGTTATGCGAACAAGACCAGGGTTGAACATGTCA spacer 

length: 36 repeater length: 31
13412   934802 GTTAGAAATCCATCTAAACTAGAATGTAAAT TGTATAACAAGGGGTATTCCTTAGGAACTTCCCA spacer 

length: 34 repeater length: 31
13413   934868 GTTAGAAATCCATCTAAACTAGAATGTAAAT GAAAGCAACAATGAACAAACAAATATATAAAGACTA spacer 

length: 36 repeater length: 31
13414   934936 GTTAGAAATCCATCTAAACTAGAATGTAAAT TCTACGCGATATTGCATTTCTACTGTTGTCTCAAA spacer 

length: 35 repeater length: 31
13415   935003 GTTAGAAATCCATCTAAACTAGAATGTAAAT TACCAAAGTCTGCATCATTTGTATGTGTCAGCTCA spacer 

length: 35 repeater length: 31
13416   935070 GTTAGAAATCCATCTAAACTAGAATGTAAAT TCTTTCCTTTCATATTCCCAAGAGTCTGTTGCTTC spacer 

length: 35 repeater length: 31
13417   935137 GTTAGAAATCCATCTAAACTAGAATGTAAAT TTCAAAAAACTTATCATTGCTTGTCTGTAGTCTTA spacer 

length: 35 repeater length: 31
13418   935204 GTTAGAAATCCATCTAAACTAGAATGTAAAT TCGTCTACTCTGCCTGTAGATCCTACTGGTTTGAG spacer 

length: 35 repeater length: 31
13419   935271 GTTAGAAATCCATCTAAACTAGAATGTAAAT ACACAATGGGCACAGAAATAGAAGATAATGATGTCG spacer 

length: 36 repeater length: 31
13420   935339 GTTAGAAATCCATCTAAACTAGAATGTAAAT TCTAAGTGGGAATACATCGGTAGAGAGACATTCAC spacer 

length: 35 repeater length: 31
13421   935406 GTTAGAAATCCATCTAAACTAGAATGTAAAT GCATACAGTTTACATCACTAAAGCAGAAAAACGCCT spacer 

length: 36 repeater length: 31
13422   935474 GTTAGAAATCCATCTAAACTAGAATGTAAAT GCGCGAACATGCGCCTAATGTCTACGCGCGTGTAG spacer 

length: 35 repeater length: 31
13423   935541 GTTAGAAATCCATCTAAACTAGAATGTAAAT CCCAATATTCGCGCGCGAACTGTTCCGACAGGCCA spacer 

length: 35 repeater length: 31
13424   935608 GTTAGAAATCCATCTAAACTAGAATGTAAAT GATTCATACGTTGTTTATCCAGCTCTACAAATGCC spacer 

length: 35 repeater length: 31
13425   935675 GTTAGAAATCCATCTAAACTAGAATGTAAAT CAACCAAAGAACCTTTACATGCAACCTTAAAGAAG spacer 

length: 35 repeater length: 31
13426   935742 GTTAGAAATCCATCTAAACTAGAATGTAAAT ATTTAACCAGCTGGCAGACCTCGGAATTTTGGTAA spacer 

length: 35 repeater length: 31
13427   935809 GTTAGAAATCCATCTAAACTAGAATGTAAAT GCATATACGGGTATCTAAATACAAGCCGCTGCATG spacer 

length: 35 repeater length: 31
13428   935876 GTTAGAAATCCATCTAAACTAGAATGTAAAT CAGGGTAGCGGTGAGTGCATCATAGACGCTGAGAA spacer 

length: 35 repeater length: 31



13429   935943 GTTAGAAATCCATCTAAACTAGAATGTAAAT CTGACTGTCTCTAACAGCCGGTTGAGTCTATAGTA spacer 
length: 35 repeater length: 31

13430   936010 GTTAGAAATCCATCTAAACTAGAATGTAAAT GCTGGTGGAAGCATACCAATCTAAAAACATTTCACAT spacer 
length: 37 repeater length: 31

13431   936079 GTTAGAAATCCATCTAAACTAGAATGTAAAT ATGTCAAGATAAGAACGATAAACACCGTCCCTATCA spacer 
length: 36 repeater length: 31

13432   936147 GTTAGAAATCCATCTAAACTAGAATGTAAAT TGATGCCGATCTGCGGTTCACAGACGGAGTGCAGT spacer 
length: 35 repeater length: 31

13433   936214 GTTAGAAATCCATCTAAACTAGAATGTAAAT TTGGTGTTCCTGAGCCGGTTGTTAACTGCTCCAATC spacer 
length: 36 repeater length: 31

13434   936282 GTTAGAAATCCATCTAAACTAGAATGTAAAT TTCTGTGAGGTGGGTGATATTCTGTGAATCGTCG spacer 
length: 34 repeater length: 31

13435   936348 GTTAGAAATCCATCTAAACTAGAATGTAAAT CGAACTATGGGAATGTATGGGCGTATGATCTAGCAA spacer 
length: 36 repeater length: 31

13436   936416 GTTAGAAATCCATCTAAACTAGAATGTAAAT TTCAGTGCTCCTGAAATTGTGGAGGTGATCGTATT spacer 
length: 35 repeater length: 31

13437   936483 GTTAGAAATCCATCTAAACTAGAATGTAAAT CAGGCTGATTACTGTCAAATAACGGTGTATTGGCGG spacer 
length: 36 repeater length: 31

13438   936551 GTTAGAAATCCATCTAAACTAGAATGTAAAT ATAACAATCGTCATTGGCGCGTTTCTGGTTAACGT spacer 
length: 35 repeater length: 31

13439   936618 GTTAGAAATCCATCTAAACTAGAATGTAAAT CTTGGCAGAACAACTAAAAGATCTTACCGTGTTG spacer 
length: 34 repeater length: 31

13440   936684 GTTAGAAATCCATCTAAACTAGAATGTAAAT GCACCTGGCTATAAACCTGATGAGGAATTGATAGAC spacer 
length: 36 repeater length: 31

13441   936752 GTTAGAAATCCATCTAAACTAGAATGTAAAT GAAAGAAGGGGCAGTCCCCTGGATTCATTACAAGA spacer 
length: 35 repeater length: 31

13442   936819 GTTAGAAATCCATCTAAACTAGAATGTAAAT TAGGAATGGCTAACATTGCATCCGGCATTATAGACA spacer 
length: 36 repeater length: 31

13443   936887 GTTAGAAATCCATCTAAACTAGAATGTAAAT ACGTTTTATACACAAGATGGAAACGATTAGTTGACT spacer 
length: 36 repeater length: 31

13444   936955 GTTAGAAATCCATCTAAACTAGAATGTAAAT GAAATCAATCGGCTTTTTGTCATCCATGTTTCACT spacer 
length: 35 repeater length: 31

13445   937022 GTTAGAAATCCATCTAAACTAGAATGTAAAT CAAGATCTTAATCAAAGGCCTTGGAGAAGGAGTTG spacer 
length: 35 repeater length: 31

13446   937089 GTTAGAAATCCATCTAAACTAGAATGTAAAT ACAAGCACCTGGTGTGACGCCCGATGTGATCAATT spacer 
length: 35 repeater length: 31

13447   937156 GTTAGAAATCCATCTAAACTAGAATGTAAAT TATAACGTTGCGTACGAAGGAGCGAGATTAAAGCG spacer 
length: 35 repeater length: 31

13448   937223 GTTAGAAATCCATCTAAACTAGAATGTAAAT TACATATATCGAGAGCCTTCTAATCTGGTGCTGATA spacer 
length: 36 repeater length: 31

13449   937291 GTTAGAAATCCATCTAAACTAGAATGTAAAT CCAGTAACTTAAGAAACTCCGCACTCTTCGAAGCTT spacer 
length: 36 repeater length: 31

13450   937359 GTTAGAAATCCATCTAAACTAGAATGTAAAT TTTTGAGGTGTGTTTATGCAAGTAAATAATGTTAAA spacer 
length: 36 repeater length: 31

13451   937427 GTTAGAAATCCATCTAAACTAGAATGTAAAT GGCATCTTCGATCTTAAGCAAGATCTTCATACTAAA spacer 
length: 36 repeater length: 31

13452   937495 GTTAGAAATCCATCTAAACTAGAATGTAAAT CACTAAGCAAGCGGCAAAAGCGTTTGACGATTTA spacer 
length: 34 repeater length: 31

13453   937561 GTTAGAAATCCATCTAAACTAGAATGTAAAT GGCACTCACAGAAAAGGAAATAAGAGCAGTAAGCA spacer 
length: 35 repeater length: 31

13454   937628 GTTAGAAATCCATCTAAACTAGAATGTAAAT CATCTTCAGAAAAAAGGGATCTTCTCAGAACATAC spacer 
length: 35 repeater length: 31

13455   937695 GTTAGAAATCCATCTAAACTAGAATGTAAAT TTTTACCTTTATATGTGATGAGTTTGCATCGTGAA
13456   
13457   
13458   GCA_000415965.1_J07B_scf56329a_trim_genomic.fna(findCrispr):
13459   START       REPEAT                           

SPACER                                             
13460   crispr 1
13461   68056 GTCCCAGTCACGCTTCCAGAGGC 

TGTTGCATTCCGTATCTTTCCGTCGGAGCCCAGGGCGCCATTGATACCGACGAGTCCGCCCACATTCCCCGTCCCAGTCACGCTCC
CGGTAGCGGTTCCGTTCGTAATAGTTCCAACAACATTAATTCCAATGAGTCCGCCCACTCGATC spacer length: 150 
repeater length: 23

13462   68230 GTCCCAGTCACGCTTCCAGAGGC 
AGCTGCGCTCCGTATCGCTCCAGTGTTGGCTCCGATGAGTCCGCCCACACTCCCAGTCCC spacer length: 60 
repeater length: 23

13463   68314 GTCCCAGTCACGCTTCCAGAGGC 
TGTGTTTGTGACGGTTCCATTAACATTAAAATTGAGTCCGATGAGTCCGCCCACACCCCC

13464   
13465   
13466   GCA_000415985.1_HQW2_08err_032412a_genomic.fna(findCrispr):



13467   START       REPEAT                           
SPACER                                             

13468   crispr 1
13469   286482 TCACACCCCCAGAGGCAGTCGCGTCTTTGAT 

TACCCCATCCTCATCATTGAACCCGACTAGTCCACCAGTGAGGGCTAATCCATCGACATTCCCACAGGCTGTAGCGTTCATGATTC
TGCCACGACTTTGTCCAACTAATCCGCCCACGGAGTCTGAACCA spacer length: 130 repeater length: 31

13470   286644 TCACACCCCCAGAGGCAGTCGCGTCTTTGAT 
TACCACATCCTCATCACTGAATCCGACCAGTCCACCAGTGAAATCCGATCCGTCGACATTCCTAGAGGCTGTTGCGTTCGTGATTG
TGCTTCCATTCTCAGCGAGTCCAACGAGACCGCCGGTCGCGTTCGTGCCA spacer length: 136 repeater 
length: 31

13471   286812 TCACACCCCCAGAGGCAGTCGCGTCTTTGAT 
CCACATTCTCATCAGCTACTCCGACCAGTCCACCAGTGAAATTTAATCCATCGACATTCCCAGAGGCAGTCGCATTTACAATCATC
CCACCCTCATCACTGATTCCGACCAGCCCACCAGTGAAATCTAGTCCATC

13472   
13473   
13474   GCA_000446015.1_ASM44601v1_genomic.fna(findCrispr):
13475   START       REPEAT                           

SPACER                                             
13476   crispr 1
13477   632676 CTTCAATTCTTT CTGAGTTGCATCCTCGATTATGAGGCCGAGGACAAGGGCGATCAGGAAAAAGTT spacer 

length: 54 repeater length: 12
13478   632743 CTTCAATTCTTT CTGAGTTGCATCTTGGTATATCACGCAAGAGGACTTAGACAAGGCTCTACAATACGC spacer 

length: 57 repeater length: 12
13479   632813 CTTCAATTCTTT CTGAGTTGCATCATATTATACCGTAAGCCAACTTTTCACATATGGAAGCATTG spacer 

length: 53 repeater length: 12
13480   632879 CTTCAATTCTTT CTGAGTTGCATCGGCTTGCTTGATGTCCTCTATTTCTGCCGTAATTGCTTTTAGT spacer 

length: 55 repeater length: 12
13481   632947 CTTCAATTCTTT CTGAGTTGCATCAGCCGGGGCAGGGGAGGACCAGCCCCAAATATACATTAT spacer 

length: 51 repeater length: 12
13482   633011 CTTCAATTCTTT CTGAGTTGCATCACTGTATGATGGAAGAGACTATCACGGCCCCTTCCACACCT spacer 

length: 53 repeater length: 12
13483   633077 CTTCAATTCTTT CTGAGTTGCATCTTCTACGTTGCCGACCAGGTTTCAATGGCACTTTATGGT spacer 

length: 51 repeater length: 12
13484   633141 CTTCAATTCTTT CTGAGTTGCATCCCTCTCCAGCATCCTCGCGGTCGCAGAGACGAAGGGGA spacer 

length: 50 repeater length: 12
13485   633204 CTTCAATTCTTT CTGAGTTGCATCTCTAACACAGCTGCGCAGCTTTATTTATGAATGGATAA spacer 

length: 50 repeater length: 12
13486   633267 CTTCAATTCTTT CTGAGTTGCATCCAAGGTGTTGAAAATTATCTTGTATCCATTTATTTCT spacer length: 

49 repeater length: 12
13487   633329 CTTCAATTCTTT CTGAGTTGCATCTCAATGTCAGCCCTAGCATACTTAATCTGCCCATTT spacer length: 

48 repeater length: 12
13488   633390 CTTCAATTCTTT ATTGAAAGCAAGTCTATGGCATGAAAAACGACGCGCCCGTCGGTGAGG
13489   
13490   
13491   crispr 2
13492   620802 CCTTCAATTCTTTCTTAGTTGCATC ATCGGAAACACTTATTTTCTGGTTTATGTCCTTATTCA spacer 

length: 38 repeater length: 25
13493   620866 CCTTCAATTCTTTCTTAGTTGCATC AGGTGGCTCCGCGCCCTCGAGTCCCCCGCAGACACTCGTGT spacer 

length: 41 repeater length: 25
13494   620933 CCTTCAATTCTTTCTTAGTTGCATC ACACATATTCTTCACACCGCACGAGCTCCAGCCAGTGCTAGCAC spacer 

length: 44 repeater length: 25
13495   621003 CCTTCAATTCTTTCTTAGTTGCATC GTACAGACAGACAGCACAGGCAGAATAGTGTACAATAGAAT spacer 

length: 41 repeater length: 25
13496   621070 CCTTCAATTCTTTCTTAGTTGCATC AGCACGTATATCCACCACATTTTTCTGCACCTCTTTTTTCA spacer 

length: 41 repeater length: 25
13497   621137 CCTTCAATTCTTTCTTAGTTGCATC GTCGAGCGCATGGATTATTCCGAGCGTCACGAAGAACAA spacer 

length: 39 repeater length: 25
13498   621202 CCTTCAATTCTTTCTTAGTTGCATC TCGATATCGTTTTCGACGCCCGCCGAACCCACACAGGACCCT spacer 

length: 42 repeater length: 25
13499   621270 CCTTCAATTCTTTCTTAGTTGCATC TAATCTGGGGCGTGGAATCTATGTAGCCACTTCGTTC spacer 

length: 37 repeater length: 25
13500   621333 CCTTCAATTCTTTCTTAGTTGCATC TACCATGTTTGCTTTTCTAGCAGGTGTAATTTCAAGT spacer 

length: 37 repeater length: 25
13501   621396 CCTTCAATTCTTTCTTAGTTGCATC AGAAGTGGCAGGGGAGGAATTGTATCCGCTTATACG spacer length: 

36 repeater length: 25
13502   621458 CCTTCAATTCTTTCTTAGTTGCATC GTAACGAGGCAAAGCACACAGCAATTGATTGCCTACATCCTCT spacer 

length: 43 repeater length: 25
13503   621527 CCTTCAATTCTTTCTTAGTTGCATC CAGACAGCTTAAGGAGTTCCAGTTGAGGATGGAGAGGCTC spacer 

length: 40 repeater length: 25
13504   621593 CCTTCAATTCTTTCTTAGTTGCATC TCAAGCGAGTCTGGGTCACTTGCCTTTGCTTTTTCAAA spacer 

length: 38 repeater length: 25



13505   621657 CCTTCAATTCTTTCTTAGTTGCATC AGGAGGCGTGACGGGAAGGAATACGAGTATGGCATGGTG spacer 
length: 39 repeater length: 25

13506   621722 CCTTCAATTCTTTCTTAGTTGCATC AATGAATAGGCAAAGAAAGCTAGGAAAGCTGTTAAAGCA spacer 
length: 39 repeater length: 25

13507   621787 CCTTCAATTCTTTCTTAGTTGCATC GCTAGAATTTTCAAAGCTCGACCTATCCCTTACCAGCTTC spacer 
length: 40 repeater length: 25

13508   621853 CCTTCAATTCTTTCTTAGTTGCATC TGTGGGAAAATGGTTCAACACCTCAAACTAGATTCAATCT spacer 
length: 40 repeater length: 25

13509   621919 CCTTCAATTCTTTCTTAGTTGCATC AGGATTGGCCTCTTGAAGAAAGCAGATGGGGAAAGCA spacer 
length: 37 repeater length: 25

13510   621982 CCTTCAATTCTTTCTTAGTTGCATC GGCGCTAGGACTTATAAGCATCACCTATAGGATTATCAAG spacer 
length: 40 repeater length: 25

13511   622048 CCTTCAATTCTTTCTTAGTTGCATC GTTGGCTAATGGGGATGACCAAGGTATACGCGTATGTG spacer 
length: 38 repeater length: 25

13512   622112 CCTTCAATTCTTTCTTAGTTGCATC AACGCAAGGGTTGAGGAATATAGGGAAACACTGCAGTCAA spacer 
length: 40 repeater length: 25

13513   622178 CCTTCAATTCTTTCTTAGTTGCATC CACAGCTATGAAACCAGTAATATTTCTCGATAAATC spacer length: 
36 repeater length: 25

13514   622240 CCTTCAATTCTTTCTTAGTTGCATC TATTTCTGGCTTTTGAAGTTTCCAGAGATAAATAGCAAT spacer 
length: 39 repeater length: 25

13515   622305 CCTTCAATTCTTTCTTAGTTGCATC GACAGGGTGAGGCCGGGGACGCCACACAGATAATCG spacer length: 
36 repeater length: 25

13516   622367 CCTTCAATTCTTTCTTAGTTGCATC TATGGCATGAAAAACGACGCGCCCGTCGGTGAGGAT
13517   
13518   
13519   crispr 3
13520   432492 GATGCAACTGAGAAAGAATTGAAAGC GAAAAGTCCTGCTATGCAGTAGTCATTTTCGCACAAAAG spacer 

length: 39 repeater length: 26
13521   432558 GATGCAACTGAGAAAGAATTGAAAGC TAATAGCAAAATCTGGTTCAATTTTCCATGTCTG spacer length: 

34 repeater length: 26
13522   432619 GATGCAACTGAGAAAGAATTGAAAGC AGTCTATGGCATGAAAAACGACGCGCCCGTCGGT
13523   
13524   
13525   GCA_000499765.1_Methanobacterium_genomic.fna(findCrispr):
13526   START       REPEAT                           

SPACER                                             
13527   crispr 1
13528   805970 TGTTTCGGTTATTGACACTGC 

TACCAACAATGTGACCAACAACATAACCGTAGGAAATAATCCTTATGGTGTTGCGTTTAATCCGAATGGTACCATAGCTTATGTAA
CAAACCAGGGTAGTGGTA spacer length: 104 repeater length: 21

13529   806096 TGTTTCGGTTATTGACACTGC 
TACCTACAATGTGACCACAACAATACTCGTAGGATCCAGTCCATCTGGTGTTGCGGTGAGTCCGGATGGTACCATAGCCTATGTAG
CAAACCAGGGTAGTGGTA spacer length: 104 repeater length: 21

13530   806222 TGTTTCGGTTATTGACACTGC 
TACCAACACTGTTATCACCAACATAACCGTAGGAAATAATCCTTATGGTGTTGCGTTTAATCCGGATGGTACCATAGCCTATGTAG
CAAACCAGGGTAGTGATA spacer length: 104 repeater length: 21

13531   806348 TGTTTCGGTTATTGACACTGC 
CACCTACAATGTTACCACAACAATACTCGTAGGAACTGGTCCTATTGGTGTTGCGGTGAGTCCGGATGGTACCACAGCTTACGTAA
CCGTCCGTAGCAGTAATT spacer length: 104 repeater length: 21

13532   806474 TGTTTCGGTTATTGACACTGC 
TACCAACAATGTTACCACAACAATACTCGTAGGAACTGGTCCTATTGGTGTTGCGGTGAGTCCGGATGGTACCACAGTCTACGTAG
CAAACTATCTTAGTAATT spacer length: 104 repeater length: 21

13533   806600 TGTTTCGGTTATTGACACTGC 
GATTGAAACTCTTTTAAGCCCTCATTGTCTTCTAACTCATCATTGAGTTGCAGAGGTATTTCCAATATATACTGGAGATAAGTGTT
GTCAATATCATCAGAGGC

13534   
13535   
13536   crispr 2
13537   110379 TTTCCCTTTTATTTGTTCTTC 

AATTTTCTTTTCAATTGCGGCCTCAGTCTTTCCCCTTATTTGTTCTTCAATTTTTTTATCGATTTCAGCCTGAA spacer 
length: 74 repeater length: 21

13538   110475 TTTCCCTTTTATTTGTTCTTC GACTTCTTTTTCGATTTCAGCCTGAA spacer length: 26 repeater 
length: 21

13539   110523 TTTCCCTTTTATTTGTTCTTC CTTTTAAGCCCTCATTGTCTTCTAAC
13540   
13541   
13542   crispr 3
13543   806093 TAGTGTTTCGGTTATTGACACTGC 

TACCTACAATGTGACCACAACAATACTCGTAGGATCCAGTCCATCTGGTGTTGCGGTGAGTCCGGATGGTACCATAGCCTATGTAG
CAAACCAGGGTAGTG spacer length: 101 repeater length: 24

13544   806219 TAGTGTTTCGGTTATTGACACTGC 



TACCAACACTGTTATCACCAACATAACCGTAGGAAATAATCCTTATGGTGTTGCGTTTAATCCGGATGGTACCATAGCCTATGTAG
CAAACCAGGGTAGTG spacer length: 101 repeater length: 24

13545   806345 TAGTGTTTCGGTTATTGACACTGC 
CAAGCCGGAAATTTCGTCTATTTGGCCCAATTCATTGTATTCTTTCATCTTTCATAGTATTTAAATTGTCGTTGTTCAATGAGGGG
ATTCTTTTATATGGT

13546   
13547   
13548   crispr 4
13549   392636 ATTTCCAATAAAACAAGGATTGAAAC CCCATAATCTGAGGGGTACGGTGTGGGCAGATAAACCGTTGCAGAAG 

spacer length: 47 repeater length: 26
13550   392710 ATTTCCAATAAAACAAGGATTGAAAC TTATCTAAAATTTCATGCCCGTTCGTGATTTCATAGGTTGCAGAAG 

spacer length: 46 repeater length: 26
13551   392783 ATTTCCAATAAAACAAGGATTGAAAC TTATCTAAAATTTCATGCCCGTTCGTGATTTCATAGGTTGCAGAAG 

spacer length: 46 repeater length: 26
13552   392856 ATTTCCAATAAAACAAGGATTGAAAC CCACCATCTGCTACATCTTTTAAAGCTTTTTTAATAAAGTTGCAGAAG 

spacer length: 48 repeater length: 26
13553   392931 ATTTCCAATAAAACAAGGATTGAAAC CCCTCCTTTCTTTTTTCAATACGTGGAATAAATGGGTTGCAGAAG 

spacer length: 45 repeater length: 26
13554   393003 ATTTCCAATAAAACAAGGATTGAAAC CCCTCCTTTCTTTTTTCAATACGTGGAATAAATGGGTTGCAGAAG 

spacer length: 45 repeater length: 26
13555   393075 ATTTCCAATAAAACAAGGATTGAAAC CCATATAGCTCTTGTATGTCTTCATTTTCTACCAAGTTGCAGAAG 

spacer length: 45 repeater length: 26
13556   393147 ATTTCCAATAAAACAAGGATTGAAAC ATTCCATGCTCAGCTCTCTTTTCTTTGTCTTTGAACAGTTGCAGAAG 

spacer length: 47 repeater length: 26
13557   393221 ATTTCCAATAAAACAAGGATTGAAAC CTTTCCACCAGTTATTCTTCTCGTCCATTTTTATTGTTGCAGAAG 

spacer length: 45 repeater length: 26
13558   393293 ATTTCCAATAAAACAAGGATTGAAAC AGATTCACCTTCCCACGGAGTGTTTCCTTGTTCTCAGTTGCAGAAG 

spacer length: 46 repeater length: 26
13559   393366 ATTTCCAATAAAACAAGGATTGAAAC TGAAACTCTTTTAAGCCCTCATTGTCTTCTAACTCATCATTGAGTT
13560   
13561   
13562   crispr 5
13563   356541 ATTTCAATCCTAAAATAGTCTGATTTTAAC TTGATATTATTGTGTATCATATATCATTACCCTTGT spacer 

length: 36 repeater length: 30
13564   356608 ATTTCAATCCTAAAATAGTCTGATTTTAAC ACTTGGGCATAACATTTTACCTGATCTATAAATAA spacer 

length: 35 repeater length: 30
13565   356674 ATTTCAATCCTAAAATAGTCTGATTTTAAC AATATCTTTACCGTTATGTATGAAAAATTGTCTAT spacer 

length: 35 repeater length: 30
13566   356740 ATTTCAATCCTAAAATAGTCTGATTTTAAC TGTTCACATCAAAAAGGGGATTGTATTCTTCAGAA spacer 

length: 35 repeater length: 30
13567   356806 ATTTCAATCCTAAAATAGTCTGATTTTAAC TAAATATTCAAGGGCATCAGTAATAGGCCTTATA spacer 

length: 34 repeater length: 30
13568   356871 ATTTCAATCCTAAAATAGTCTGATTTTAAC CACGTGCATTCTCTACGGCAGCAATTGGCTGAAGC spacer 

length: 35 repeater length: 30
13569   356937 ATTTCAATCCTAAAATAGTCTGATTTTAAC CAAAACCGGTGGTAATCACATATTCGTAGATGGTTG spacer 

length: 36 repeater length: 30
13570   357004 ATTTCAATCCTAAAATAGTCTGATTTTAAC TCATTAAAATAGAAATACCAGAAGCAGACCTAACA spacer 

length: 35 repeater length: 30
13571   357070 ATTTCAATCCTAAAATAGTCTGATTTTAAC GTACTTGAGATTGAGGTACATTTGTAAAACAGAGA spacer 

length: 35 repeater length: 30
13572   357136 ATTTCAATCCTAAAATAGTCTGATTTTAAC CTTACAAGAGGATAGATCATGATCGATGATCCCC spacer 

length: 34 repeater length: 30
13573   357201 ATTTCAATCCTAAAATAGTCTGATTTTAAC CTATAAAACCTGAAACCATATATTCTGGAGAAGTAA spacer 

length: 36 repeater length: 30
13574   357268 ATTTCAATCCTAAAATAGTCTGATTTTAAC TATAACCACAACTGACCCTACTAATCAAACCATAA spacer 

length: 35 repeater length: 30
13575   357334 ATTTCAATCCTAAAATAGTCTGATTTTAAC TTGTATCAACCCCTATTCCAGAAGTGGCCAAACTA spacer 

length: 35 repeater length: 30
13576   357400 ATTTCAATCCTAAAATAGTCTGATTTTAAC ACAATCTTTCTACCATCTCCGAATTCTTCATTCAT spacer 

length: 35 repeater length: 30
13577   357466 ATTTCAATCCTAAAATAGTCTGATTTTAAC CTCTCCGTCTTTGCAATTAGTTTATTTCTTGTTTA spacer 

length: 35 repeater length: 30
13578   357532 ATTTCAATCCTAAAATAGTCTGATTTTAAC GTTAAAATGCAGAATAAGAAGTGACGAACCATGAA spacer 

length: 35 repeater length: 30
13579   357598 ATTTCAATCCTAAAATAGTCTGATTTTAAC GCTGGACCAGGTCAAAAAAAAATACCTTAAAGTAA spacer 

length: 35 repeater length: 30
13580   357664 ATTTCAATCCTAAAATAGTCTGATTTTAAC TAGCGATAGCCGGCGAAATATTAACCAGAATAGCTA spacer 

length: 36 repeater length: 30
13581   357731 ATTTCAATCCTAAAATAGTCTGATTTTAAC AGATCTTAAAAGAAGAGGTATTATAACTACTACTA spacer 

length: 35 repeater length: 30
13582   357797 ATTTCAATCCTAAAATAGTCTGATTTTAAC AAGAATTTAACCTAACAAAATCAAAGAGTGATACA spacer 



length: 35 repeater length: 30
13583   357863 ATTTCAATCCTAAAATAGTCTGATTTTAAC AGGGGACATTTTGAAAGATGGTTTTAAAGTGGAAA spacer 

length: 35 repeater length: 30
13584   357929 ATTTCAATCCTAAAATAGTCTGATTTTAAC GATTCAGACTACGATGGTGTCACTGGAATTGATAA spacer 

length: 35 repeater length: 30
13585   357995 ATTTCAATCCTAAAATAGTCTGATTTTAAC TATTATTAAGGAAAGGAGGTAAAAAGTGTTAAACA spacer 

length: 35 repeater length: 30
13586   358061 ATTTCAATCCTAAAATAGTCTGATTTTAAC GTACATTTCTATACTCTCCCCGTTCATCGCCGCTAT spacer 

length: 36 repeater length: 30
13587   358128 ATTTCAATCCTAAAATAGTCTGATTTTAAC GCCTTCAGGAAAAATACACTGCAGATATCTACGCT spacer 

length: 35 repeater length: 30
13588   358194 ATTTCAATCCTAAAATAGTCTGATTTTAAC CTGTGAGAAAGTGGGTTTGTGAGGCCGGACTCCTT spacer 

length: 35 repeater length: 30
13589   358260 ATTTCAATCCTAAAATAGTCTGATTTTAAC TTTTTTTTTGATCTAAACTCTATTTTTTTAATAT spacer 

length: 34 repeater length: 30
13590   358325 ATTTCAATCCTAAAATAGTCTGATTTTAAC AAGGCACTATTGATGTAATTAAATATGAACTCCCT spacer 

length: 35 repeater length: 30
13591   358391 ATTTCAATCCTAAAATAGTCTGATTTTAAC TCCGAGGATCTCAACTTCTAAAAGACATTCTAATAT spacer 

length: 36 repeater length: 30
13592   358458 ATTTCAATCCTAAAATAGTCTGATTTTAAC GAGCTGGTGGGTTGGTAGTACCGTTACTTATCGTG spacer 

length: 35 repeater length: 30
13593   358524 ATTTCAATCCTAAAATAGTCTGATTTTAAC CGGACATTGTACCGGATACTGTGCCGGATTTTGCG spacer 

length: 35 repeater length: 30
13594   358590 ATTTCAATCCTAAAATAGTCTGATTTTAAC CCATCTGAAGGGCTACATGTACAATTACGAACAGG spacer 

length: 35 repeater length: 30
13595   358656 ATTTCAATCCTAAAATAGTCTGATTTTAAC GTAGAGGAGGCTCTCAAACTCCTCCGCTGCGGCCT spacer 

length: 35 repeater length: 30
13596   358722 ATTTCAATCCTAAAATAGTCTGATTTTAAC TTTAAATGATGTAATCCAAAGTCAATCCATGCAAA spacer 

length: 35 repeater length: 30
13597   358788 ATTTCAATCCTAAAATAGTCTGATTTTAAC TTAATATAACATTGAATAATTTTCTGTTTGCATATA spacer 

length: 36 repeater length: 30
13598   358855 ATTTCAATCCTAAAATAGTCTGATTTTAAC ATGTATGAAATAGATGAAAATACGATAAGACTCAA spacer 

length: 35 repeater length: 30
13599   358921 ATTTCAATCCTAAAATAGTCTGATTTTAAC AAAATGGGTGAAAAAAGCCTATAACGAATCATTAA spacer 

length: 35 repeater length: 30
13600   358987 ATTTCAATCCTAAAATAGTCTGATTTTAAC CCAGAGCATACTAATCAGGACAGATTCATACTTGG spacer 

length: 35 repeater length: 30
13601   359053 ATTTCAATCCTAAAATAGTCTGATTTTAAC AAGACTACAATCTTTCCCTGATCATATTGAATTTT spacer 

length: 35 repeater length: 30
13602   359119 ATTTCAATCCTAAAATAGTCTGATTTTAAC AGAAAAAATTAGATAAATCAATTGGGGTCCCCCCA spacer 

length: 35 repeater length: 30
13603   359185 ATTTCAATCCTAAAATAGTCTGATTTTAAC ATCTATACTCAGGATGAAACCATCGAAATTCCACC spacer 

length: 35 repeater length: 30
13604   359251 ATTTCAATCCTAAAATAGTCTGATTTTAAC TAGAACCACTGTTCCGTTCACCTTTAAACATGAATC spacer 

length: 36 repeater length: 30
13605   359318 ATTTCAATCCTAAAATAGTCTGATTTTAAC GTGACCATTTTGATGGGAGAGGATTATAATGACAG spacer 

length: 35 repeater length: 30
13606   359384 ATTTCAATCCTAAAATAGTCTGATTTTAAC AACTGTGGCATATTATGATTATGCTTCCATTTCTG spacer 

length: 35 repeater length: 30
13607   359450 ATTTCAATCCTAAAATAGTCTGATTTTAAC CATGTGAATGTCATCCAGATCACCCATGGTTTCCA spacer 

length: 35 repeater length: 30
13608   359516 ATTTCAATCCTAAAATAGTCTGATTTTAAC AAGTGCCTGGGAACAGGAATTTGCCCTTTTTGGTG spacer 

length: 35 repeater length: 30
13609   359582 ATTTCAATCCTAAAATAGTCTGATTTTAAC TTCCATAACTATGTATTAATTCACCAAGACAATCT spacer 

length: 35 repeater length: 30
13610   359648 ATTTCAATCCTAAAATAGTCTGATTTTAAC CCTCGTGGTCTTATCAGCCCATCACTAATATTCGTA spacer 

length: 36 repeater length: 30
13611   359715 ATTTCAATCCTAAAATAGTCTGATTTTAAC TCCTTCAAACGCCCTTATTACTTTACGTCATATTT spacer 

length: 35 repeater length: 30
13612   359781 ATTTCAATCCTAAAATAGTCTGATTTTAAC GATCCGGGTAGTACATACTATTAATTTCTACACCT spacer 

length: 35 repeater length: 30
13613   359847 ATTTCAATCCTAAAATAGTCTGATTTTAAC TGTACTCATGTTTGGCTTGATGATTCAGGGGTTGA spacer 

length: 35 repeater length: 30
13614   359913 ATTTCAATCCTAAAATAGTCTGATTTTAAC ATACTTATGAGTAATTAATAACAGGAGTTGATACT spacer 

length: 35 repeater length: 30
13615   359979 ATTTCAATCCTAAAATAGTCTGATTTTAAC ATAATAGCATAATAAAAGTCAATGAAATATTCTTTT spacer 

length: 36 repeater length: 30
13616   360046 ATTTCAATCCTAAAATAGTCTGATTTTAAC AGGGGATTCAGCGGGAACAAGTTTACCATATCCTT spacer 

length: 35 repeater length: 30
13617   360112 ATTTCAATCCTAAAATAGTCTGATTTTAAC CTACTTCCACCCTGGAGGAATGTACGGAGGTTACA spacer 

length: 35 repeater length: 30



13618   360178 ATTTCAATCCTAAAATAGTCTGATTTTAAC AAAAATTGTGGCAAATGGTAGAAGTTTAAAAAATGT spacer 
length: 36 repeater length: 30

13619   360245 ATTTCAATCCTAAAATAGTCTGATTTTAAC CCCCCAATCAATGAAAATAGATATCTTATTAAATG spacer 
length: 35 repeater length: 30

13620   360311 ATTTCAATCCTAAAATAGTCTGATTTTAAC GGAGAACTATCCGGCCATTATATCCTGCGTTTACA spacer 
length: 35 repeater length: 30

13621   360377 ATTTCAATCCTAAAATAGTCTGATTTTAAC CATTATATGTGGAGTTGGTTTTCAGTTGCCTTGTA spacer 
length: 35 repeater length: 30

13622   360443 ATTTCAATCCTAAAATAGTCTGATTTTAAC TCATTCTTCATCGCAGTTAAACTATCAGTTAAACT spacer 
length: 35 repeater length: 30

13623   360509 ATTTCAATCCTAAAATAGTCTGATTTTAAC TCCTCATTTTACCGGTTTTGTCCACGAATTTATCGA spacer 
length: 36 repeater length: 30

13624   360576 ATTTCAATCCTAAAATAGTCTGATTTTAAC GCCCAAGCTTTCCTCTACGGCGACCCAATGTCCTA spacer 
length: 35 repeater length: 30

13625   360642 ATTTCAATCCTAAAATAGTCTGATTTTAAC GTCTTATGAGGATTGGAAAGCCAGACAACCAAACAG spacer 
length: 36 repeater length: 30

13626   360709 ATTTCAATCCTAAAATAGTCTGATTTTAAC CTGCGGGTGTAAACTCATACCGCCTAAGAGTAGTG spacer 
length: 35 repeater length: 30

13627   360775 ATTTCAATCCTAAAATAGTCTGATTTTAAC ATGCCTGAAATCTATAAATGAGAGCAGGCCGTAC spacer 
length: 34 repeater length: 30

13628   360840 ATTTCAATCCTAAAATAGTCTGATTTTAAC CTTAGACGCTTCCTTAAATTGGATACGGATGAGATT spacer 
length: 36 repeater length: 30

13629   360907 ATTTCAATCCTAAAATAGTCTGATTTTAAC CGATTTTTCATTTTGAGGATCTGGAGTTTCTTTTA spacer 
length: 35 repeater length: 30

13630   360973 ATTTCAATCCTAAAATAGTCTGATTTTAAC CTTTTTCAACTTCTACTATTTCTTCTTCTAATTCCC spacer 
length: 36 repeater length: 30

13631   361040 ATTTCAATCCTAAAATAGTCTGATTTTAAC ATTGTCAAGGTTCTAGGAACATCAGAGTACTATAA spacer 
length: 35 repeater length: 30

13632   361106 ATTTCAATCCTAAAATAGTCTGATTTTAAC GTTCCAACAAGGGCTTCGTCTTCACGAATTTCTAG spacer 
length: 35 repeater length: 30

13633   361172 ATTTCAATCCTAAAATAGTCTGATTTTAAC CTCTTCTGACACTCTAGTTGATGATTGAGTAGTTA spacer 
length: 35 repeater length: 30

13634   361238 ATTTCAATCCTAAAATAGTCTGATTTTAAC GGGGGCATCATGTTAATGTGGTTCTTTTCAATATTC spacer 
length: 36 repeater length: 30

13635   361305 ATTTCAATCCTAAAATAGTCTGATTTTAAC TCTCTACATTCTTACTGGCATCTTTTAACACGCTT spacer 
length: 35 repeater length: 30

13636   361371 ATTTCAATCCTAAAATAGTCTGATTTTAAC TTATTCCCCCAGGGTTTCCATTATACCATATATTTA spacer 
length: 36 repeater length: 30

13637   361438 ATTTCAATCCTAAAATAGTCTGATTTTAAC AACAGAACGCTCCCAAACCTTTAGACCCCACTGG spacer 
length: 34 repeater length: 30

13638   361503 ATTTCAATCCTAAAATAGTCTGATTTTAAC AGGATGACTTAAAATATACTCTCCTTTCTATTTAC spacer 
length: 35 repeater length: 30

13639   361569 ATTTCAATCCTAAAATAGTCTGATTTTAAC CTTTTAAGCCCTCATTGTCTTCTAACTCATCATTG
13640   
13641   
13642   GCA_000504205.1_ASM50420v1_genomic.fna(findCrispr):
13643   START       REPEAT                           

SPACER                                             
13644   crispr 1
13645   128736 TCAAAATCAACTGGGACTTC 

AGCAGGACTCAGGTCCAATGAATCAAGATCAAGAGGAACTTCCTCAGGAACAACTTCAGAAGA spacer length: 63 
repeater length: 20

13646   128820 TCAAAATCAACTGGGACTTC 
AGCAGGACTCAGGTCCAATGAATCAAGATCAAGAGGAACTTCCTCAGGAACAACTTCAGAAGA spacer length: 63 
repeater length: 20

13647   128904 TCAAAATCAACTGGGACTTC 
GTCAGGACTCAGGTCCAATGACTCAAGGTCAAGAGGAACTTCTTCAGCAACAACTTCAGGAGA spacer length: 63 
repeater length: 20

13648   128988 TCAAAATCAACTGGGACTTC 
CAAGGATTGAAACCGAAATCCCAACTTATGCCGAACTTTGTAATATGCAATTCTAAATCAAGA

13649   
13650   
13651   crispr 2
13652   460678 GAGTTCCAGATGCCAGAATTGAA 

GCCACCGGAGCAAGAAATGACACAACAGGAATTCCAGATGCCTGAATTGAAACCACTGGAGCAAGAAATGACACAACAGGAATTCC
AGATGCCTGAATTGAAACCACCGGAGCAAGAAATAGCACAATC spacer length: 129 repeater length: 23

13653   460831 GAGTTCCAGATGCCAGAATTGAA 
GCTGCCGGAGCAAGAAACGACACAACAGGAATTCCAGATGCCAGAATTGAAACCGCCGGAGCAAGAAGCAGAACAACC 
spacer length: 78 repeater length: 23

13654   460933 GAGTTCCAGATGCCAGAATTGAA 
ACCGCCGGGGCAAGAAGCAGAACAACCGGAGTTCCAGATGCCAGAGTTTAAGCCACCGGAACAAGAAGCAGAACAACC 



spacer length: 78 repeater length: 23
13655   461035 GAGTTCCAGATGCCAGAATTGAA 

GATTGAAACCGAAATCCCAACTTATGCCGAACTTTGTAATATGCAATTCTAAATCAAGATCCATTATAACAAGGATTG
13656   
13657   
13658   crispr 3
13659   460920 AGCAGAACAACCGGAGTTCCAGATGCCAGA ATTGAAACCGCCGGGGCAAG spacer length: 20 

repeater length: 30
13660   460971 AGCAGAACAACCGGAGTTCCAGATGCCAGA GTTTAAGCCACCGGAACAAG spacer length: 20 

repeater length: 30
13661   461022 AGCAGAACAACCGGAGTTCCAGATGCCAGA 

ATTGAAACCGCCGGGGCAAGAGGCAGAACAACAGGAATTCCAGATGCCAGAATTGAAACCACCGGAGCAAG spacer 
length: 71 repeater length: 30

13662   461124 AGCAGAACAACCGGAGTTCCAGATGCCAGA 
AACTCTTGAATACCATCATCCGTAAAGTGAGTTTTCCTGAATTCAAATGCAAGCTCCATTAAAATAAGGAT

13663   
13664   
13665   crispr 4
13666   782149 ATTCAAATGTAAGATCCATTAAAACAAGGATTGAAA TATTTAGCTACTGGATACATCAGCCGCCGACCTGTGCA 

spacer length: 38 repeater length: 36
13667   782224 ATTCAAATGTAAGATCCATTAAAACAAGGATTGAAA TCACTTCCTTTGTTATGGGGAACCTGCAGGTTCTTC 

spacer length: 36 repeater length: 36
13668   782297 ATTCAAATGTAAGATCCATTAAAACAAGGATTGAAA TCTATGAAAGATTCATAATCTGTCGTTCCGAATTGG 

spacer length: 36 repeater length: 36
13669   782370 ATTCAAATGTAAGATCCATTAAAACAAGGATTGAAA TTATTTCCACCACCATCTACTGGCCACTGTGTTTTA 

spacer length: 36 repeater length: 36
13670   782443 ATTCAAATGTAAGATCCATTAAAACAAGGATTGAAA TTCAATAGCATATACTGTTCTTGTGCTATCAGAATAA 

spacer length: 37 repeater length: 36
13671   782517 ATTCAAATGTAAGATCCATTAAAACAAGGATTGAAA TCCCGATGAAGATATAGAAGGCGTGAGAATTCCAAAG 

spacer length: 37 repeater length: 36
13672   782591 ATTCAAATGTAAGATCCATTAAAACAAGGATTGAAA TTGATTCTACCGTCTGGTGTTATACAATGCGTGATTTTT 

spacer length: 39 repeater length: 36
13673   782667 ATTCAAATGTAAGATCCATTAAAACAAGGATTGAAA TCTTATATTTCTTATTCCTTCATGCAATGCGGACTCTA 

spacer length: 38 repeater length: 36
13674   782742 ATTCAAATGTAAGATCCATTAAAACAAGGATTGAAA TTACATGTAAAGTCAAGACCTGTCAATATGGGTCT 

spacer length: 35 repeater length: 36
13675   782814 ATTCAAATGTAAGATCCATTAAAACAAGGATTGAAA 

TAAATTGAAGATGACAATCAGAACACAATTATACGACAGTACCAG spacer length: 45 repeater length: 36
13676   782896 ATTCAAATGTAAGATCCATTAAAACAAGGATTGAAA TAATGTATAAGTTTTATTTTCGGTAACAGTAAAAAC 

spacer length: 36 repeater length: 36
13677   782969 ATTCAAATGTAAGATCCATTAAAACAAGGATTGAAA TATAGGACTTGGTGTTGCATTCTGCTGCTCTATTT 

spacer length: 35 repeater length: 36
13678   783041 ATTCAAATGTAAGATCCATTAAAACAAGGATTGAAA TTTAACCATCCTGTCTTCCTCACTGAAGTTTGCAGAGAT 

spacer length: 39 repeater length: 36
13679   783117 ATTCAAATGTAAGATCCATTAAAACAAGGATTGAAA TATGAACCAGCAAAATTCCAGTATCCGCCGCTTTCA 

spacer length: 36 repeater length: 36
13680   783190 ATTCAAATGTAAGATCCATTAAAACAAGGATTGAAA TCTCGTTTAAGTGGTGGGAAATAATGAAAAAAAT 

spacer length: 34 repeater length: 36
13681   783261 ATTCAAATGTAAGATCCATTAAAACAAGGATTGAAA CGGAACAGGAGCTGGGACAAACGGCATTTGCGAT
13682   
13683   
13684   crispr 5
13685   804163 ATTCAAAATCAAGATCCACTAAAACAAGGATTGAAAC CAGACTATTATTTCCTCACTGGAATGATAGCATAGAC 

spacer length: 37 repeater length: 37
13686   804238 ATTCAAAATCAAGATCCACTAAAACAAGGATTGAAAC ATGAATCATATATGAATGATTCATTAGATGATGAAT 

spacer length: 36 repeater length: 37
13687   804312 ATTCAAAATCAAGATCCACTAAAACAAGGATTGAAAC GAGAAAGGATCTATCGGTATCTCCCTTGTAGATACA 

spacer length: 36 repeater length: 37
13688   804386 ATTCAAAATCAAGATCCACTAAAACAAGGATTGAAAC CTGAAAGTATAGACATTTCAGAAAAATCAAGTA 

spacer length: 33 repeater length: 37
13689   804457 ATTCAAAATCAAGATCCACTAAAACAAGGATTGAAAC ATAGATTAGATATTTTTGAGATAAAAGAAGGCTTG 

spacer length: 35 repeater length: 37
13690   804530 ATTCAAAATCAAGATCCACTAAAACAAGGATTGAAAC TTTAGGACGAACTGTTCGCACTGATTAAAACAGAT 

spacer length: 35 repeater length: 37
13691   804603 ATTCAAAATCAAGATCCACTAAAACAAGGATTGAAAC AGTAAATGGACTGTGGAGCATCGCGGCTGGTTACCG 

spacer length: 36 repeater length: 37
13692   804677 ATTCAAAATCAAGATCCACTAAAACAAGGATTGAAAC TATATTTCCCTATAAAGCATAACCCTACTTAAAGCTG 

spacer length: 37 repeater length: 37
13693   804752 ATTCAAAATCAAGATCCACTAAAACAAGGATTGAAAC AATACTATAGAGTACTATAGTATATTGGTAATGTAT 

spacer length: 36 repeater length: 37
13694   804826 ATTCAAAATCAAGATCCACTAAAACAAGGATTGAAAC CTTTAAAACCCTTCATATTAGGGTTTTCTTTATAT 



spacer length: 35 repeater length: 37
13695   804899 ATTCAAAATCAAGATCCACTAAAACAAGGATTGAAAC TTTCCTTTATTATGGGGAACCTGCAGGTTCTTCCATGT 

spacer length: 38 repeater length: 37
13696   804975 ATTCAAAATCAAGATCCACTAAAACAAGGATTGAAAC CATGATTAGCCTCTGTTTCAAAATAGCTCATTAA 

spacer length: 34 repeater length: 37
13697   805047 ATTCAAAATCAAGATCCACTAAAACAAGGATTGAAAC ATTCTACTAGCATTTTATATTCTTCTAATGATA 

spacer length: 33 repeater length: 37
13698   805118 ATTCAAAATCAAGATCCACTAAAACAAGGATTGAAAC ATAAAATCAATGGCTTCGCTATATGGAGGATTTGT 

spacer length: 35 repeater length: 37
13699   805191 ATTCAAAATCAAGATCCACTAAAACAAGGATTGAAAC TGATAGTTGCCGGTGTTCTTGGTATGTCTGCACGCC 

spacer length: 36 repeater length: 37
13700   805265 ATTCAAAATCAAGATCCACTAAAACAAGGATTGAAAC TTGTAGTGCCTGATATTGTAGCCGGTGGTCTCAGGT 

spacer length: 36 repeater length: 37
13701   805339 ATTCAAAATCAAGATCCACTAAAACAAGGATTGAAAC ACTAATATAATCATACAGGCATGTAATGATATTGGAT 

spacer length: 37 repeater length: 37
13702   805414 ATTCAAAATCAAGATCCACTAAAACAAGGATTGAAAC ATTTTTTCTGTATCTTCTTTTGCTTCTGCCTGATT 

spacer length: 35 repeater length: 37
13703   805487 ATTCAAAATCAAGATCCACTAAAACAAGGATTGAAAC TAGTTCTCACAAGTTTCTACTCTAGATTCAATTT 

spacer length: 34 repeater length: 37
13704   805559 ATTCAAAATCAAGATCCACTAAAACAAGGATTGAAAC AAGTAAAATCCATTGTAGCGGGAGTACTTGCCATAA 

spacer length: 36 repeater length: 37
13705   805633 ATTCAAAATCAAGATCCACTAAAACAAGGATTGAAAC ATACTCCTGTAGGAAGCATGCCATTCATAGTTAT 

spacer length: 34 repeater length: 37
13706   805705 ATTCAAAATCAAGATCCACTAAAACAAGGATTGAAAC AGGTTTACCATTTGAAAGCCCCCTAAAAAAAGGG 

spacer length: 34 repeater length: 37
13707   805777 ATTCAAAATCAAGATCCACTAAAACAAGGATTGAAAC GACATTATTGCCCCTCCGCCCACATGATTACAGCCTCG 

spacer length: 38 repeater length: 37
13708   805853 ATTCAAAATCAAGATCCACTAAAACAAGGATTGAAAC ACTTCATACAAGAGTAATCCCCCCACTGCCG spacer 

length: 31 repeater length: 37
13709   805922 ATTCAAAATCAAGATCCACTAAAACAAGGATTGAAAC TTATGGGAACTATCCGAAAATGATTTCCTCTTCT 

spacer length: 34 repeater length: 37
13710   805994 ATTCAAAATCAAGATCCACTAAAACAAGGATTGAAAC AAACAGATTCATATTCAATTGTTTCAATCACTGTT 

spacer length: 35 repeater length: 37
13711   806067 ATTCAAAATCAAGATCCACTAAAACAAGGATTGAAAC CTGATAAGGGTATTGTCAAATCTCGTCTCCTTGTTT 

spacer length: 36 repeater length: 37
13712   806141 ATTCAAAATCAAGATCCACTAAAACAAGGATTGAAAC CTGGATACCTGGAAAGGACCAGAAATTAAATCATAA 

spacer length: 36 repeater length: 37
13713   806215 ATTCAAAATCAAGATCCACTAAAACAAGGATTGAAAC TTTTAGGATCCTTCAGGAATCCCGGCAAAAACTA 

spacer length: 34 repeater length: 37
13714   806287 ATTCAAAATCAAGATCCACTAAAACAAGGATTGAAAC TAGGATGCATCAACCCATGTATCAACTTCATTAC 

spacer length: 34 repeater length: 37
13715   806359 ATTCAAAATCAAGATCCACTAAAACAAGGATTGAAAC ATAAGTTAATTGTAGTACCTGCTATTGCCGCTGGCGG 

spacer length: 37 repeater length: 37
13716   806434 ATTCAAAATCAAGATCCACTAAAACAAGGATTGAAAC TGTCTTTGAGTGCCTTGTCAAAGAACTTATCACCG 

spacer length: 35 repeater length: 37
13717   806507 ATTCAAAATCAAGATCCACTAAAACAAGGATTGAAAC CTGGATACCTGGAAAGGACCAGAAATTAAATCATA 

spacer length: 35 repeater length: 37
13718   806580 ATTCAAAATCAAGATCCACTAAAACAAGGATTGAAAC ACTGGAATATTTCAACACCTTTTGTTTTCACGCCATCT 

spacer length: 38 repeater length: 37
13719   806656 ATTCAAAATCAAGATCCACTAAAACAAGGATTGAAAC TGAAGTCATCAAAAAGACTCATGCTTCAGCCCCCA 

spacer length: 35 repeater length: 37
13720   806729 ATTCAAAATCAAGATCCACTAAAACAAGGATTGAAAC ACAGGAGCTGGGACAAACGGCATTTGCGATGCCGG
13721   
13722   
13723   crispr 6
13724   128931 CTCAGGTCCAATGACTCAAGGTCAAGAGGAACTTCTTCAG 

CAACAACTTCAGGAGAATCAAAATCAACTGGGACTTCGTCAGG spacer length: 43 repeater length: 40
13725   129015 CTCAGGTCCAATGACTCAAGGTCAAGAGGAACTTCTTCAG 

CAACATCCTCAGAAGACTCAAAATCAACTGGAGCTGCATCAGG spacer length: 43 repeater length: 40
13726   129099 CTCAGGTCCAATGACTCAAGGTCAAGAGGAACTTCTTCAG 

GCCACCGGAACAGGAGCTGGGACAAACGGCATTTGCGATGCCG
13727   
13728   
13729   GCA_000508305.1_ASM50830v1_genomic.fna(findCrispr):
13730   START       REPEAT                           

SPACER                                             
13731   crispr 1
13732   1841193 CATTTCTTAGTCCTTCTATCTC TTTCCTCACCTCGCTTCTCAGATCTTCTATTTCCTTTCTCATA spacer 

length: 43 repeater length: 22
13733   1841259 CATTTCTTAGTCCTTCTATCTC 

TTTTCTAGTCTCATTCCTCAAATTCTCCATATCACTTTTCGTTAAGTTTCTCAGCTCATTCATATCGTTTTTTATA spacer 



length: 76 repeater length: 22
13734   1841358 CATTTCTTAGTCCTTCTATCTC 

GGCGAAGGCGCAGTTAGAATGGGAAGATTTAAAAATGTTCTTTCAATCCCTTTTGGGATGCATCTGATGTGTTTAT
13735   
13736   
13737   crispr 2
13738   1846031 CTTTCAATCCCTTTTGGGATGCATC TACGCTACGTTGAAGAATTTGCGCGTTCTGGATACT spacer 

length: 36 repeater length: 25
13739   1846093 CTTTCAATCCCTTTTGGGATGCATC AAAATAATACCTGAGGCATGGCTAAACGCATTACAACAAT spacer 

length: 40 repeater length: 25
13740   1846159 CTTTCAATCCCTTTTGGGATGCATC GGATTCTGGTTGTTCTTTAATGATGCTCTATGGATTA spacer 

length: 37 repeater length: 25
13741   1846222 CTTTCAATCCCTTTTGGGATGCATC GAGCATTACGTGAACTAGTATCAGATGCTGTGGTAAGGG spacer 

length: 39 repeater length: 25
13742   1846287 CTTTCAATCCCTTTTGGGATGCATC ATAAAAGATTTACAAAAAGGGCTAAAAAGCGGAGTCT spacer 

length: 37 repeater length: 25
13743   1846350 CTTTCAATCCCTTTTGGGATGCATC AACGAGCGACGCCAAATTCACGGAGCCTGAAATGG spacer length: 

35 repeater length: 25
13744   1846411 CTTTCAATCCCTTTTGGGATGCATC CTTTAGGATTGGCTAGGATATTCGTGACGGTTTTAAGTA spacer 

length: 39 repeater length: 25
13745   1846476 CTTTCAATCCCTTTTGGGATGCATC AGGTTTTATAGCTTAATTGTTAAGCGTTTAACTTTTTA spacer 

length: 38 repeater length: 25
13746   1846540 CTTTCAATCCCTTTTGGGATGCATC TAGATGACTGGTTGATATTCCTAAAGGACTATATCATAAATCTA 

spacer length: 44 repeater length: 25
13747   1846610 CTTTCAATCCCTTTTGGGATGCATC TTGGAATATAAGGTATTGCCGGGTATTTACATATTGAT spacer 

length: 38 repeater length: 25
13748   1846674 CTTTCAATCCCTTTTGGGATGCATC TAAAAATTTTAACTTTTTTTGATCAATTTTCTCATGGA spacer 

length: 38 repeater length: 25
13749   1846738 CTTTCAATCCCTTTTGGGATGCATC TTGTGGTATGTAATGGTGAGGGGTTAGATGAGGATAA spacer 

length: 37 repeater length: 25
13750   1846801 CTTTCAATCCCTTTTGGGATGCATC TTACACGACAAGACCTAAGCTCACAGACCTAGCCA spacer length: 

35 repeater length: 25
13751   1846862 CTTTCAATCCCTTTTGGGATGCATC CAGAAATGAGGTACGATAAGTTTTCAGTTAATGTCCAAG spacer 

length: 39 repeater length: 25
13752   1846927 CTTTCAATCCCTTTTGGGATGCATC AAAATAGGAGGTGGGTCAGCAAAGGGGTATGGTATTTCA spacer 

length: 39 repeater length: 25
13753   1846992 CTTTCAATCCCTTTTGGGATGCATC TAGATATTTGATAGTTCCTTTAGGCGAATACTACC spacer length: 

35 repeater length: 25
13754   1847053 CTTTCAATCCCTTTTGGGATGCATC CTAGACAGCAACAGAAGAATCAGCCCCACTACGAGTT spacer 

length: 37 repeater length: 25
13755   1847116 CTTTCAATCCCTTTTGGGATGCATC TTATAATAGATTTATTCAGAAATGTTGAGTCATATGTTA spacer 

length: 39 repeater length: 25
13756   1847181 CTTTCAATCCCTTTTGGGATGCATC TTTTCTTACGGCTAGCGTTATGCTCATAATCCCAGTCTTCC spacer 

length: 41 repeater length: 25
13757   1847248 CTTTCAATCCCTTTTGGGATGCATC CAAGAACTTTTAAAGGGAGGGGTTGATAACATCATTAGTA spacer 

length: 40 repeater length: 25
13758   1847314 CTTTCAATCCCTTTTGGGATGCATC AAGATATATAATATTTACTAATGTGAATGCGAATCAATTAA spacer 

length: 41 repeater length: 25
13759   1847381 CTTTCAATCCCTTTTGGGATGCATC GATCTTCATAATCTGATATTATTACTTTCAATTCATTTA spacer 

length: 39 repeater length: 25
13760   1847446 CTTTCAATCCCTTTTGGGATGCATC TTTTAACGCAAAATATATTAACAACAATAACATAATAA spacer 

length: 38 repeater length: 25
13761   1847510 CTTTCAATCCCTTTTGGGATGCATC ATTAAATATTTGAGAATCTATGGGACTGCCAATGTTA spacer 

length: 37 repeater length: 25
13762   1847573 CTTTCAATCCCTTTTGGGATGCATC AAGAAGAAGATATGGAGATCATGTCTTTGAGAAAATTA spacer 

length: 38 repeater length: 25
13763   1847637 CTTTCAATCCCTTTTGGGATGCATC TCTAGCGCCTGTGTTAACCCACTCTGTGGGGTTTTAT spacer 

length: 37 repeater length: 25
13764   1847700 CTTTCAATCCCTTTTGGGATGCATC CTCAGCGTTATCAACAGGGTTAGAAAATTGCGTATGGAC spacer 

length: 39 repeater length: 25
13765   1847765 CTTTCAATCCCTTTTGGGATGCATC CGAAAACAGCCTTCACTGCTCCGGCTTAAATGTTATCA spacer 

length: 38 repeater length: 25
13766   1847829 CTTTCAATCCCTTTTGGGATGCATC AATACGTATACAATAAACATATTGTTTAGCTTAAAACA spacer 

length: 38 repeater length: 25
13767   1847893 CTTTCAATCCCTTTTGGGATGCATC CGAACTGTGGTTACCCAACACAGCATATACTAATACAT spacer 

length: 38 repeater length: 25
13768   1847957 CTTTCAATCCCTTTTGGGATGCATC AAAGATAAAGTTACCCGAAAGTGCAATCGATGCATTAT spacer 

length: 38 repeater length: 25
13769   1848021 CTTTCAATCCCTTTTGGGATGCATC CCAACGATAACAGCCACTGTATCCGGTGGTACAAGTACG spacer 

length: 39 repeater length: 25
13770   1848086 CTTTCAATCCCTTTTGGGATGCATC TCCCAGACACCCAAACGATAAGTATGATATGTTAGTGT spacer 



length: 38 repeater length: 25
13771   1848150 CTTTCAATCCCTTTTGGGATGCATC AGGCGCCGGGTATGCTATAATATTAAATAATATTTGAT spacer 

length: 38 repeater length: 25
13772   1848214 CTTTCAATCCCTTTTGGGATGCATC GGTTATGGTCTTCCATATGGGGAAATACAATAACGGTAA spacer 

length: 39 repeater length: 25
13773   1848279 CTTTCAATCCCTTTTGGGATGCATC ATGCGGTTTGGGGGGTAATTGGTATCCCCACAGTAGCCG spacer 

length: 39 repeater length: 25
13774   1848344 CTTTCAATCCCTTTTGGGATGCATC GGGCTTTACTCATTTTTTTTATCACCACTCTATGAT spacer 

length: 36 repeater length: 25
13775   1848406 CTTTCAATCCCTTTTGGGATGCATC AATGGACAATTTACAATTTCCGCACCATTACAATCGGGAT spacer 

length: 40 repeater length: 25
13776   1848472 CTTTCAATCCCTTTTGGGATGCATC GCTGATAACCGCTTACGGAAATACCAGTTTGTTCCATA spacer 

length: 38 repeater length: 25
13777   1848536 CTTTCAATCCCTTTTGGGATGCATC CCGGTAAAAGTGCTAAAGTTGGTACAGAAAGTACACA spacer 

length: 37 repeater length: 25
13778   1848599 CTTTCAATCCCTTTTGGGATGCATC CCAATACTGCTACCAAGGGATAAAATAATGATAGAAGC spacer 

length: 38 repeater length: 25
13779   1848663 CTTTCAATCCCTTTTGGGATGCATC AATATATGAGTGAAAACGAAAACGAAAGTGGAAAGAAAA spacer 

length: 39 repeater length: 25
13780   1848728 CTTTCAATCCCTTTTGGGATGCATC TGGAAGACTTCTATTCAGAGCTAATATCACAACTACAT spacer 

length: 38 repeater length: 25
13781   1848792 CTTTCAATCCCTTTTGGGATGCATC TTGATGGTAAGGCTGAATGTGAGAGTTACGGGTATT spacer 

length: 36 repeater length: 25
13782   1848854 CTTTCAATCCCTTTTGGGATGCATC TGATGAGTGGGGATATATTTACAGTGTGTTAGTAAATAC spacer 

length: 39 repeater length: 25
13783   1848919 CTTTCAATCCCTTTTGGGATGCATC TAATTTGTCTAGTATACATAGTGTACTTACTTAAGTAAT spacer 

length: 39 repeater length: 25
13784   1848984 CTTTCAATCCCTTTTGGGATGCATC TGTCTAACGTCATTAATATCATGATTCTTCGCATATCT spacer 

length: 38 repeater length: 25
13785   1849048 CTTTCAATCCCTTTTGGGATGCATC ACTTGGATAATAACTGGCTAACAGAAAACTGGAGTAGTA spacer 

length: 39 repeater length: 25
13786   1849113 CTTTCAATCCCTTTTGGGATGCATC AGTAAATAGAGAGAGAAGATAGGTAGGCTATTGAT spacer length: 

35 repeater length: 25
13787   1849174 CTTTCAATCCCTTTTGGGATGCATC TATTGTTAGTGTTACTGATAATGAAAGGTTTATTATTA spacer 

length: 38 repeater length: 25
13788   1849238 CTTTCAATCCCTTTTGGGATGCATC CTATCAAGTTACATTACGATGTACAGTATGTGCAAACGACGTTTT 

spacer length: 45 repeater length: 25
13789   1849309 CTTTCAATCCCTTTTGGGATGCATC TTAATTATCCCTATTCCTTTTATTATATATATATTAGGGA spacer 

length: 40 repeater length: 25
13790   1849375 CTTTCAATCCCTTTTGGGATGCATC TTTATGTGGCCTTTTATATATGTTGTTGAAGTTATAATC spacer 

length: 39 repeater length: 25
13791   1849440 CTTTCAATCCCTTTTGGGATGCATC AAATATCACCTTATCATCTTGTAATATTCTAACATGACCTTTT spacer 

length: 43 repeater length: 25
13792   1849509 CTTTCAATCCCTTTTGGGATGCATC CATGGGCTGATGTGCAAACATGTGTTAAAGGTGTACAA spacer 

length: 38 repeater length: 25
13793   1849573 CTTTCAATCCCTTTTGGGATGCATC GTTAACGTCGTAAAAGTAAGGAGATTAATGCGTAAAAT spacer 

length: 38 repeater length: 25
13794   1849637 CTTTCAATCCCTTTTGGGATGCATC GTGGGGTGTGCGTCCCAAGAACCCTATTTCCAGTTCTGTTC spacer 

length: 41 repeater length: 25
13795   1849704 CTTTCAATCCCTTTTGGGATGCATC ATGTGATTGCACATTTTTATGATCATTTTATGCGGGAAG spacer 

length: 39 repeater length: 25
13796   1849769 CTTTCAATCCCTTTTGGGATGCATC TGAAGTTGTTGACATTATAATGGAGTCAGAGTATATTA spacer 

length: 38 repeater length: 25
13797   1849833 CTTTCAATCCCTTTTGGGATGCATC TTGATACTGAAAGGAAGACGATTACAGTCAAACTAGAGA spacer 

length: 39 repeater length: 25
13798   1849898 CTTTCAATCCCTTTTGGGATGCATC CGGACACTGACAAAATCGCAGAAGAATGGATTAATAAA spacer 

length: 38 repeater length: 25
13799   1849962 CTTTCAATCCCTTTTGGGATGCATC TTAATCAATATCGCGCGAAAGTAAATGCTTTATTGGGTG spacer 

length: 39 repeater length: 25
13800   1850027 CTTTCAATCCCTTTTGGGATGCATC GGATGCATCATTTATATTGGTTCCGCGCACGGGCATATCCACCCA 

spacer length: 45 repeater length: 25
13801   1850098 CTTTCAATCCCTTTTGGGATGCATC AAATAATTTCTAAATAACGTGGTATGGTAAGGGTATACTCAA spacer 

length: 42 repeater length: 25
13802   1850166 CTTTCAATCCCTTTTGGGATGCATC GACAAGAACTTCAGGAAAGAGCCATACAGTATTTGACA spacer 

length: 38 repeater length: 25
13803   1850230 CTTTCAATCCCTTTTGGGATGCATC CTATATGCAAATTATCTTAGATGATGATATTACTATAGC spacer 

length: 39 repeater length: 25
13804   1850295 CTTTCAATCCCTTTTGGGATGCATC AAGCTCTCGATAATAATGAACGTAAGATCTGCCTAAT spacer 

length: 37 repeater length: 25
13805   1850358 CTTTCAATCCCTTTTGGGATGCATC ATCACAAATGAGGTAGTGCCGACTGGTCTTCAGCTTC spacer 

length: 37 repeater length: 25



13806   1850421 CTTTCAATCCCTTTTGGGATGCATC AATAATACATCTCAACCTATTATACTAAATAAAGAGCTCT spacer 
length: 40 repeater length: 25

13807   1850487 CTTTCAATCCCTTTTGGGATGCATC GAGAAAATAAGCAAGTTCTTTTTATTGGTCAAAATGAA spacer 
length: 38 repeater length: 25

13808   1850551 CTTTCAATCCCTTTTGGGATGCATC ACAAAAGAAAAGACGAGGTAATGACGTGGCATATTAAAGTT spacer 
length: 41 repeater length: 25

13809   1850618 CTTTCAATCCCTTTTGGGATGCATC TAATGGCAGATAAATTCCGAATCCTTGTTTTAATTTTA spacer 
length: 38 repeater length: 25

13810   1850682 CTTTCAATCCCTTTTGGGATGCATC AGAGAGATCAATATTGATGAAATCAGAAGTATATTAGATC spacer 
length: 40 repeater length: 25

13811   1850748 CTTTCAATCCCTTTTGGGATGCATC ATTACTTAGCGAATTAATAGACACATTAACAGATGTCA spacer 
length: 38 repeater length: 25

13812   1850812 CTTTCAATCCCTTTTGGGATGCATC AACTTCTCATCCAGCGTCTGCTTATCCAATTGTGAATAGTA spacer 
length: 41 repeater length: 25

13813   1850879 CTTTCAATCCCTTTTGGGATGCATC ACGAGTACACTAACAATAAATTGGTCTATGCCAGTTAC spacer 
length: 38 repeater length: 25

13814   1850943 CTTTCAATCCCTTTTGGGATGCATC GAAATTGTAAGCACGATCGCGTTACTGGCAGAAAAACAA spacer 
length: 39 repeater length: 25

13815   1851008 CTTTCAATCCCTTTTGGGATGCATC TAATCGTATTCGTATTAGGTATTGAATGCATATACAAAT spacer 
length: 39 repeater length: 25

13816   1851073 CTTTCAATCCCTTTTGGGATGCATC AAGGTTAATCGAGGCTAAGAGGGTTAACTTGCACATTTATG spacer 
length: 41 repeater length: 25

13817   1851140 CTTTCAATCCCTTTTGGGATGCATC ATAAATGCCGTTACTGATCTGTATTGGCGCCGTACC spacer 
length: 36 repeater length: 25

13818   1851202 CTTTCAATCCCTTTTGGGATGCATC AAAAGTAGAAGATTTAGCGGAAATCGAGTTTGCCAATA spacer 
length: 38 repeater length: 25

13819   1851266 CTTTCAATCCCTTTTGGGATGCATC CAATTAAAGTATATTGAACAATTTGCGAGTGCCGGATATT spacer 
length: 40 repeater length: 25

13820   1851332 CTTTCAATCCCTTTTGGGATGCATC TTAATTCAACGAGACTGCGAAGCACCGAGGGAAATAGTAC spacer 
length: 40 repeater length: 25

13821   1851398 CTTTCAATCCCTTTTGGGATGCATC TTAAGTAAGGCGTTTTCGCGGGATAGATATATTTTTCC spacer 
length: 38 repeater length: 25

13822   1851462 CTTTCAATCCCTTTTGGGATGCATC TCGAGCAACACTCGTTAGCTCGTCTTCTGCTGCAGACGTTT spacer 
length: 41 repeater length: 25

13823   1851529 CTTTCAATCCCTTTTGGGATGCATC TAAGTACGTGATTGAGGCTTAAACTTTGGGGATTATCTA spacer 
length: 39 repeater length: 25

13824   1851594 CTTTCAATCCCTTTTGGGATGCATC TAGTAGTAAGTAGTCTGGACACTTACATTTAACACTTTT spacer 
length: 39 repeater length: 25

13825   1851659 CTTTCAATCCCTTTTGGGATGCATC ACGTTAACTGAGGAAAGACTACTAGCGCTCTCGACCCACGCA spacer 
length: 42 repeater length: 25

13826   1851727 CTTTCAATCCCTTTTGGGATGCATC CAAAAAAGAAGACACAAACCACACTCAGCTTACACTCC spacer 
length: 38 repeater length: 25

13827   1851791 CTTTCAATCCCTTTTGGGATGCATC TAAAGAAGGAATACTGAAGATTGTAAATGAAATGGTA spacer 
length: 37 repeater length: 25

13828   1851854 CTTTCAATCCCTTTTGGGATGCATC CTGGCTAACATATAATAACGGTACACTCGCTCTCGCC spacer 
length: 37 repeater length: 25

13829   1851917 CTTTCAATCCCTTTTGGGATGCATC CAAAAAGTACCGTAAAATCAATACAACTGTTATATCTA spacer 
length: 38 repeater length: 25

13830   1851981 CTTTCAATCCCTTTTGGGATGCATC ACAAGTATGGAATGGTTTGGTTGCATTTGGTAATGATGT spacer 
length: 39 repeater length: 25

13831   1852046 CTTTCAATCCCTTTTGGGATGCATC ATTTTTTCGTATGGGTTACCGTTTGACGTTGGCTTTACCA spacer 
length: 40 repeater length: 25

13832   1852112 CTTTCAATCCCTTTTGGGATGCATC GTAAGAGAGATTCATTTTTCTGAGTGGGGTGAGATGA spacer 
length: 37 repeater length: 25

13833   1852175 CTTTCAATCCCTTTTGGGATGCATC AACACACACGTTATAGTTTTAAATCACTGAGTGAATTATTTAAT 
spacer length: 44 repeater length: 25

13834   1852245 CTTTCAATCCCTTTTGGGATGCATC CAACATACTTCTGTTAGTTTCAACTGGTATAGATAGCAAAA spacer 
length: 41 repeater length: 25

13835   1852312 CTTTCAATCCCTTTTGGGATGCATC TTAATTGTGTCATTCTGAGTCACCCTCAACCCATAGCGTA spacer 
length: 40 repeater length: 25

13836   1852378 CTTTCAATCCCTTTTGGGATGCATC ATGTATTCGTATACGAGGTACTAGGGAAACTTATATAC spacer 
length: 38 repeater length: 25

13837   1852442 CTTTCAATCCCTTTTGGGATGCATC GACAGATATGGTAGTGGATGCCTATGGAATTGAAAGTCTTA spacer 
length: 41 repeater length: 25

13838   1852509 CTTTCAATCCCTTTTGGGATGCATC CAATGACATGGATAGTGAAGATAATAAGAATATATAAAA spacer 
length: 39 repeater length: 25

13839   1852574 CTTTCAATCCCTTTTGGGATGCATC TTAACTACCCCCACAATAGCTGCTGATGGAAGACTTGAGT spacer 
length: 40 repeater length: 25

13840   1852640 CTTTCAATCCCTTTTGGGATGCATC CAAATATAATGTGAAGACAACATTGCGTAATACCAACTTATA spacer 
length: 42 repeater length: 25

13841   1852708 CTTTCAATCCCTTTTGGGATGCATC ACTATTATAGAGGGCAATGCGAGGAGGAAGGTTTGTTA spacer 



length: 38 repeater length: 25
13842   1852772 CTTTCAATCCCTTTTGGGATGCATC TAATCCTTTCACCTAAATATCGAGATACTATTATATCTTCTTC spacer 

length: 43 repeater length: 25
13843   1852841 CTTTCAATCCCTTTTGGGATGCATC AAGAAATAAGAGCGAGAAACAAAACGAAAAACGAAATCA spacer 

length: 39 repeater length: 25
13844   1852906 CTTTCAATCCCTTTTGGGATGCATC TAGAGAAGGGTCTTCTAGAAAGAAGACCGGTAAAGA spacer 

length: 36 repeater length: 25
13845   1852968 CTTTCAATCCCTTTTGGGATGCATC ATGCACGTATTGCGAATAATGCAACGTGTGGCACTGTGACAT spacer 

length: 42 repeater length: 25
13846   1853036 CTTTCAATCCCTTTTGGGATGCATC CATGGTCTCACACCCTCTGTGCTAAATGCTTAATCATCTC spacer 

length: 40 repeater length: 25
13847   1853102 CTTTCAATCCCTTTTGGGATGCATC AGGGGAAAACAAGAGTATATGAGTTTAGTGATGGTATCT spacer 

length: 39 repeater length: 25
13848   1853167 CTTTCAATCCCTTTTGGGATGCATC CAGAAAGAGGCTAAGAACAGTAGGTTAGCGCGCGTAACCT spacer 

length: 40 repeater length: 25
13849   1853233 CTTTCAATCCCTTTTGGGATGCATC ACGATGTAATGAGGCATTACAGAAAAGCAGATGAAGAGACTG spacer 

length: 42 repeater length: 25
13850   1853301 CTTTCAATCCCTTTTGGGATGCATC AGCACCTGCTAAAGCGACACTATTGTTGTAAGGATCC spacer 

length: 37 repeater length: 25
13851   1853364 CTTTCAATCCCTTTTGGGATGCATC GAGCAAGTTGCAGTTAATCGCTCAATGCTGAAGATAAG spacer 

length: 38 repeater length: 25
13852   1853428 CTTTCAATCCCTTTTGGGATGCATC ATATAAGGGGAGATATATATTGTATATTACAATTTCAC spacer 

length: 38 repeater length: 25
13853   1853492 CTTTCAATCCCTTTTGGGATGCATC CCACAAATGAAGGCGAAAATATACGCGTTAAGTGAGAGGA spacer 

length: 40 repeater length: 25
13854   1853558 CTTTCAATCCCTTTTGGGATGCATC TTGGTCGATACCTTGAGGTTTTGAAATACGTAAGT spacer length: 

35 repeater length: 25
13855   1853619 CTTTCAATCCCTTTTGGGATGCATC TTGGTCGATACCTTGAGGTTTTGAAATACGTAAGT spacer length: 

35 repeater length: 25
13856   1853680 CTTTCAATCCCTTTTGGGATGCATC AAAACCAAATTCAAACCCCGCGGGTGTTGGGGGTTTTT spacer 

length: 38 repeater length: 25
13857   1853744 CTTTCAATCCCTTTTGGGATGCATC AAATGTATATAATCTTGTTATTCAGCCAGCGTATGATGAGTACGTGTTG 

spacer length: 49 repeater length: 25
13858   1853819 CTTTCAATCCCTTTTGGGATGCATC ATATACGATTTCCAAATAAGGAGTAAAAGTAGAGAGGGT spacer 

length: 39 repeater length: 25
13859   1853884 CTTTCAATCCCTTTTGGGATGCATC CAGCGTTACCGTCAGACCCAGATTTCGCCCAAGCGTTTA spacer 

length: 39 repeater length: 25
13860   1853949 CTTTCAATCCCTTTTGGGATGCATC TCGAATATTGAAGTGAGAATCATAAATTATTAATACAC spacer 

length: 38 repeater length: 25
13861   1854013 CTTTCAATCCCTTTTGGGATGCATC GTGGGAGATTCGTGAAATTGCATGGAAGATGTTGGCGGAA spacer 

length: 40 repeater length: 25
13862   1854079 CTTTCAATCCCTTTTGGGATGCATC TAAAAAATTGTTAAGGCTGGCAAATCTTGAAAAGGTAC spacer 

length: 38 repeater length: 25
13863   1854143 CTTTCAATCCCTTTTGGGATGCATC ATGATGGAACATGGTGTAATTATGCATGAGATTGTCG spacer 

length: 37 repeater length: 25
13864   1854206 CTTTCAATCCCTTTTGGGATGCATC AATATCCTTACCTTTTGCACCGTCCACTCCATAACTTCG spacer 

length: 39 repeater length: 25
13865   1854271 CTTTCAATCCCTTTTGGGATGCATC TTGATTTTGCGTTTGATTCAGAGGTATTATACTACAAGGATATCA 

spacer length: 45 repeater length: 25
13866   1854342 CTTTCAATCCCTTTTGGGATGCATC TATATTTTATTTCAACTTTTAAGCGTTTAACTTTTTATTATTA spacer 

length: 43 repeater length: 25
13867   1854411 CTTTCAATCCCTTTTGGGATGCATC AACGTTACAATGATGGTAAGTGGAGATTATATTAAGTAC spacer 

length: 39 repeater length: 25
13868   1854476 CTTTCAATCCCTTTTGGGATGCATC AATGGATGTCGATGAAGCTGTCTCAAAGGTTCATGTTGTT spacer 

length: 40 repeater length: 25
13869   1854542 CTTTCAATCCCTTTTGGGATGCATC AGCCAGCTGCGCTTTTTGAGATAATTGCGTCAATTCAA spacer 

length: 38 repeater length: 25
13870   1854606 CTTTCAATCCCTTTTGGGATGCATC ATTGAATAAGATTGAACCTCCTGATTTAGGAGATA spacer length: 

35 repeater length: 25
13871   1854667 CTTTCAATCCCTTTTGGGATGCATC ATTGACCGGAAACAAACCATCATTATCATTACTTGAT spacer 

length: 37 repeater length: 25
13872   1854730 CTTTCAATCCCTTTTGGGATGCATC AAAAATATTAAGTCAATATGAAGAGCCGCGTTATGCTA spacer 

length: 38 repeater length: 25
13873   1854794 CTTTCAATCCCTTTTGGGATGCATC ATATTACAATCACCATGAAGGTAAAACAGTTGGATGAA spacer 

length: 38 repeater length: 25
13874   1854858 CTTTCAATCCCTTTTGGGATGCATC AAACTGAGGCACAAATAAGACGTGAGTTAACAGTATATC spacer 

length: 39 repeater length: 25
13875   1854923 CTTTCAATCCCTTTTGGGATGCATC ATTTAAAATGAATACTATAATATATTCCACTCAATTATA spacer 

length: 39 repeater length: 25
13876   1854988 CTTTCAATCCCTTTTGGGATGCATC CAATACCTTCCAATATTAGCCACTGTAGCAATAGTAAT spacer 

length: 38 repeater length: 25



13877   1855052 CTTTCAATCCCTTTTGGGATGCATC CAATACCTTCCAATATTAGCCACTGTAGCAATAGTAAT spacer 
length: 38 repeater length: 25

13878   1855116 CTTTCAATCCCTTTTGGGATGCATC TGCAATTTTTACATGTCATATTTAGTATTTAGTATTCA spacer 
length: 38 repeater length: 25

13879   1855180 CTTTCAATCCCTTTTGGGATGCATC CGTCATATGTAGCGCAATGCGTAGCACTTGGCGGAACAAC spacer 
length: 40 repeater length: 25

13880   1855246 CTTTCAATCCCTTTTGGGATGCATC ATAATAACCCAATGGAATGGTATGTAAAAATGAT spacer length: 
34 repeater length: 25

13881   1855306 CTTTCAATCCCTTTTGGGATGCATC GGATTGAAAGTTATGACAAAGGAGGTTGATATTGAGGGTTTTAG 
spacer length: 44 repeater length: 25

13882   1855376 CTTTCAATCCCTTTTGGGATGCATC ACGATGGTAGAGAAATTGTTTTATGCGGGGGTGATTAATG spacer 
length: 40 repeater length: 25

13883   1855442 CTTTCAATCCCTTTTGGGATGCATC CCCAACGGGCACGGGGAGTTTTTCAGACGTCCCTAAGC spacer 
length: 38 repeater length: 25

13884   1855506 CTTTCAATCCCTTTTGGGATGCATC AAGTTCTTTCGCAACTTCAACATTCTGCGCCGGCTCCA spacer 
length: 38 repeater length: 25

13885   1855570 CTTTCAATCCCTTTTGGGATGCATC CGTGGCGCTTAAGGCTTAATATATTTTAAGGCTTAA spacer 
length: 36 repeater length: 25

13886   1855632 CTTTCAATCCCTTTTGGGATGCATC TTTATAGTTGCTGTGGATGCAGACATTTGGGTCATGATA spacer 
length: 39 repeater length: 25

13887   1855697 CTTTCAATCCCTTTTGGGATGCATC CCGGGACTAAGTATATCATGGGGATAAAAAAATGA spacer length: 
35 repeater length: 25

13888   1855758 CTTTCAATCCCTTTTGGGATGCATC AAAGACAGAACTAATGATGTAAATGTAAATAACTACTTAA spacer 
length: 40 repeater length: 25

13889   1855824 CTTTCAATCCCTTTTGGGATGCATC AGAAGTAAGCGTTCTATCTTGCAACGTCACTATAAACTC spacer 
length: 39 repeater length: 25

13890   1855889 CTTTCAATCCCTTTTGGGATGCATC AGATGAAGTCAGGATCTCCATAGTTAAATGGCACAACAATAATAA 
spacer length: 45 repeater length: 25

13891   1855960 CTTTCAATCCCTTTTGGGATGCATC ATTTAGTAGTAGCAATTAACATAATAGTATTTTCTCCTTT spacer 
length: 40 repeater length: 25

13892   1856026 CTTTCAATCCCTTTTGGGATGCATC CAGAAATAGATTTCTGGGGTTGTTACCGCATACTTTGGT spacer 
length: 39 repeater length: 25

13893   1856091 CTTTCAATCCCTTTTGGGATGCATC CACAAATAAGGCAGGGGTTTTACAACGAACAGCAAATAA spacer 
length: 39 repeater length: 25

13894   1856156 CTTTCAATCCCTTTTGGGATGCATC TGATTTTCAGTCAGAAATATTGCTCTATAAGGATATTA spacer 
length: 38 repeater length: 25

13895   1856220 CTTTCAATCCCTTTTGGGATGCATC CTAGAGGATATGGGAGCCCCGCCAGATGTTGTCG spacer length: 
34 repeater length: 25

13896   1856280 CTTTCAATCCCTTTTGGGATGCATC AGAGTTTCGGCAATCGCCCAACAGGCACTAGCCGTGTGGG spacer 
length: 40 repeater length: 25

13897   1856346 CTTTCAATCCCTTTTGGGATGCATC TTATATAATGCGTAGTGCCGTTGATGAGAACATTTATAT spacer 
length: 39 repeater length: 25

13898   1856411 CTTTCAATCCCTTTTGGGATGCATC AGGTTATGAAGTGGGGTATCAAAGTTGTGAAGATAACGA spacer 
length: 39 repeater length: 25

13899   1856476 CTTTCAATCCCTTTTGGGATGCATC CCTTTTTTCAATTCATCAGCACTCAGGTTACTAAATAC spacer 
length: 38 repeater length: 25

13900   1856540 CTTTCAATCCCTTTTGGGATGCATC ATCATTGTAGCGGTTATATAATTTAAATAGCCATATGCA spacer 
length: 39 repeater length: 25

13901   1856605 CTTTCAATCCCTTTTGGGATGCATC AGAATTTATTACGAGTTGGATAATAATTGCAGAAATA spacer 
length: 37 repeater length: 25

13902   1856668 CTTTCAATCCCTTTTGGGATGCATC ATAGCCGATTGCAACATTTTCTACGTTTGCAGTATCTG spacer 
length: 38 repeater length: 25

13903   1856732 CTTTCAATCCCTTTTGGGATGCATC TAGGTCACACTGTTTTAAGCAGCCTAGAGACAGGGTTTA spacer 
length: 39 repeater length: 25

13904   1856797 CTTTCAATCCCTTTTGGGATGCATC TTCAACTCCTCTTTATCCCTCTTTATTGCATTCTCCAGC
13905   
13906   
13907   GCA_000513315.1_ANOR1_genomic.fna(findCrispr):
13908   START       REPEAT                           

SPACER                                             
13909   crispr 1
13910   1165899 ACAACAA 

CATCACAGGAACATCAGGCCATGGTGTTGCTCTGGATGCATCCAGCAGCAACAACACCAATATAACCTTCGCC spacer 
length: 73 repeater length: 7

13911   1165980 ACAACAA 
CATCACAGGAACATACAATGGTGTTTCTCTGTCTGCATCCAGCAGCAACAACACCAATATAACCTTCAGCAGCAACAACACCAATA
TAACCTTCGCC spacer length: 97 repeater length: 7

13912   1166085 ACAACAA 
CATCACAGGAACATACGCATCTGGTGTTTCTCTGGGTGCATCCAGCAGCAACAACACCAATATAACCTTCGCC spacer 
length: 73 repeater length: 7

13913   1166166 ACAACAA CATCACAGGAACATATGGTGTTGATCTGTATGCATCCAGCAGCAACAACACCAATATAACCTTCGCC 



spacer length: 67 repeater length: 7
13914   1166241 ACAACAA 

CATCACAGGAACATCACTAGGTGTTTATCTGGAGGCATACAGCAGCAACAACACCAATATAACCTTCGCC spacer 
length: 70 repeater length: 7

13915   1166319 ACAACAA 
CATCACAGGAACATCAGGCCATGGTGTTGCTCTGGATGCATCCAGCAGCAACAACACCAATATAACCTTCGCC spacer 
length: 73 repeater length: 7

13916   1166400 ACAACAA 
AATAAGTACAATATTAGATTAAATAGTTAAAATATTAAATTAAATAGTTAATTTATTAGTTAATAATATTCTA

13917   
13918   
13919   crispr 2
13920   1165959 ACACCAA 

TATAACCTTCGCCAACAACAACATCACAGGAACATACAATGGTGTTTCTCTGTCTGCATCCAGCAGCAACAACACCAATATAACCT
TCAGCAGCAAC spacer length: 97 repeater length: 7

13921   1166064 ACACCAA 
TATAACCTTCGCCAACAACAACATCACAGGAACATACGCATCTGGTGTTTCTCTGGGTGCATCCAGCAGCAAC spacer 
length: 73 repeater length: 7

13922   1166145 ACACCAA TATAACCTTCGCCAACAACAACATCACAGGAACATATGGTGTTGATCTGTATGCATCCAGCAGCAAC 
spacer length: 67 repeater length: 7

13923   1166220 ACACCAA 
TATAACCTTCGCCAACAACAACATCACAGGAACATCACTAGGTGTTTATCTGGAGGCATACAGCAGCAAC spacer 
length: 70 repeater length: 7

13924   1166298 ACACCAA 
TATAACCTTCGCCAACAACAACATCACAGGAACATCAGGCCATGGTGTTGCTCTGGATGCATCCAGCAGCAAC spacer 
length: 73 repeater length: 7

13925   1166379 ACACCAA 
TATAACCTTCGCCAACAACAACATCACAGGAACATACAATGGTGTTGAGCTGTATGCATCCAGCAGCAAC spacer 
length: 70 repeater length: 7

13926   1166457 ACACCAA TATATTAAAACAAAGTGTATAAAATAAACTATAATAAAATAAAATCTATTAGAAAAATTAATATTAATGA
13927   
13928   
13929   crispr 3
13930   1163264 GGTT 

ATATGTGGTATTTTTGCTGCTGGATGCATCCAGAGCAACACCATGGCCTGATGTTCCTGTGAATTGTTGTGTAATCTTGGTTATAT
GTGGTATTGTTATCGCTGTATGCACCCAGATAAACACCATTGTATGTTCCTGTGAATTGTTGTATTGTCT spacer 
length: 156 repeater length: 4

13931   1163425 GGTT 
ATATGTGGTATTTTTGCTGCTGGATGCAGACAGATAAACACCTCGTGATGTTCCTGTGATGTTATTGGCTTGTTTATATGATGTGT
TGTTATCGCTGTCTGCATACAGAGAAACACCATTGCCTGATGTTCCTGTGAGTTGTTATATTGTCT spacer length: 
152 repeater length: 4

13932   1163582 GGTT 
ATATGTGGTATTTTTGCTGCTGTCTGCATACAGATAAACACCATCGTAGTATGTTCCTGTGTTTGTTATTTTTGGCTTTGGTTTAT
TGGTATTGTTATCGCTGGATGCATACAGCTCAACACCATTGTATGTTCCTGTGGATTGTTGTGTAGTTT spacer length: 
155 repeater length: 4

13933   1163742 GGTT 
ACAACATCACAGGAACATACAATGGTGTTGAGCTGTATGCATCCAGCAGCAACAACACCAATATAACCTTCGCCAACAACAACATC
ACAGGAACATATGGTGTTGCTCTGGATGCAGACAGCAGCAACAACACCAATATAACCTTCGCCAACAAC

13934   
13935   
13936   crispr 4
13937   1415253 TATGCATACAGATAAACACC 

ATAGTCTGTTCCTGTGATATTTTATTGGCTTTGGTTTATATGTGGCGTTGTTGCTGCT spacer length: 58 
repeater length: 20

13938   1415332 TATGCATACAGATAAACACC 
TCGTGATGTTCCTGTGAGTTGTTGTATTGTCTTGTTTATATGGTTGTGTTGTTATCGCT spacer length: 59 
repeater length: 20

13939   1415412 TATGCATACAGATAAACACC 
CAACAACAACATCACAGGAACATATGGTGTTGCTCTGGATGCAGACAGCAGCAACAACA

13940   
13941   
13942   crispr 5
13943   1163262 TTGG 

TTATATGTGGTATTTTTGCTGCTGGATGCATCCAGAGCAACACCATGGCCTGATGTTCCTGTGAATTGTTGTGTAATCTTGGTTAT
ATGTGGTATTGTTATCGCTGTATGCACCCAGATAAACACCATTGTATGTTCCTGTGAATTGTTGTATTGT spacer 
length: 156 repeater length: 4

13944   1163423 TTGG 
TTATATGTGGTATTTTTGCTGCTGGATGCAGACAGATAAACACCTCGTGATGTTCCTGTGATGTTATTGGCTTGTTTATATGATGT
GTTGTTATCGCTGTCTGCATACAGAGAAACACCATTGCCTGATGTTCCTGTGAGTTGTTATATTGT spacer length: 
152 repeater length: 4

13945   1163580 TTGG 



TTATATGTGGTATTTTTGCTGCTGTCTGCATACAGATAAACACCATCGTAGTATGTTCCTGTGTTTGTTATTTTTGGCTTTGGTTT
ATTGGTATTGTTATCGCTGGATGCATACAGCTCAACACCATTGTATGTTCCTGTGGATTGTTGTGTAGT spacer length: 
155 repeater length: 4

13946   1163740 TTGG 
CTAATATAACCTTTGCCAACAACAACATCACTGGATTGTATTATGGTGTGTATGTTTATTCTAATGATGGTAATGTTAGTGGTGTT
ATGTTTTTGAATAATACTATAAATTCTACTGGTGGTAATGGTTTTTATTTTGATAATGGTGGTAGTGGT

13947   
13948   
13949   crispr 6
13950   1264136 ATGCAAGTTATGGTGGTGCTAT TGGTAAAACATATGGTAATTTAAGTATTTCTGGTTCTGTTTTTAATATTAAT 

spacer length: 52 repeater length: 22
13951   1264211 ATGCAAGTTATGGTGGTGCTAT TATTAATTCAGGTGGAAATTCAAGGATTGATGATTCTACTTTTACTAATAAT 

spacer length: 52 repeater length: 22
13952   1264286 ATGCAAGTTATGGTGGTGCTAT ACAGGAACATATGGTGTTGCTCTGGATGCAGACAGCAGCAACAACACCAATA
13953   
13954   
13955   crispr 7
13956   1347569 GGTAGTGTTAATTTAAGTGATT 

GTAATATAAATAGTGGTACAATATATAATAATGGTAATATGAATTTAGCTGATTCTAATTTTATAGATTCTGGTATTTCTAATTCT
GA spacer length: 88 repeater length: 22

13957   1347680 GGTAGTGTTAATTTAAGTGATT CTAATTTTATAGATTCTGGTATTTCTAATTCTGA spacer length: 34 
repeater length: 22

13958   1347737 GGTAGTGTTAATTTAAGTGATT ACTGGATTGTATTATGGTGTGTATGTTTATTCTA
13959   
13960   
13961   crispr 8
13962   1910424 ATAATAAAAATAAATAAGTACAATA CTAGATTAAATAATCAAAAA spacer length: 20 repeater 

length: 25
13963   1910470 ATAATAAAAATAAATAAGTACAATA CTAGATTAAATAATTAAAAA spacer length: 20 repeater 

length: 25
13964   1910516 ATAATAAAAATAAATAAGTACAATA TAAAATAAACTATAATAAAA
13965   
13966   
13967   crispr 9
13968   1779263 ATAATATGTTAAACTAATATATTAAAA CAAATTGTAATATATTAAATTGTAATATATTAAAT spacer 

length: 35 repeater length: 27
13969   1779326 ATAATATGTTAAACTAATATATTAAAA CAAATTGTAATATATTAAAT spacer length: 20 repeater 

length: 27
13970   1779374 ATAATATGTTAAACTAATATATTAAAA ATTAAATAGTTAAAATATTA
13971   
13972   
13973   crispr 10
13974   1661356 AATATAACCTTTGCCAACAACAACATCACAGGAACA 

GACGATGGTGTTTATCTGTATGCAGACAGCAGCAACAACAC spacer length: 41 repeater length: 36
13975   1661434 AATATAACCTTTGCCAACAACAACATCACAGGAACA 

GACGATGGTGTTGATCTGTATGCAGACAGCAGCAACAACAC spacer length: 41 repeater length: 36
13976   1661512 AATATAACCTTTGCCAACAACAACATCACAGGAACA 

TACGATGGTGTTTATCTGGATGCATCCAGCAGCAGCAACAC spacer length: 41 repeater length: 36
13977   1661590 AATATAACCTTTGCCAACAACAACATCACAGGAACA 

TACGATGGTGTTTATCTGGGTGCATACAGCAGCAGCAACAC spacer length: 41 repeater length: 36
13978   1661668 AATATAACCTTTGCCAACAACAACATCACAGGAACA 

TACGATGGTGTTTATCTGGATGCATCCAGCAGCAACAACAC spacer length: 41 repeater length: 36
13979   1661746 AATATAACCTTTGCCAACAACAACATCACAGGAACA 

TCAGGCAATGGTGTTGGTCTGGATGCATACAGCAGCAACAC spacer length: 41 repeater length: 36
13980   1661824 AATATAACCTTTGCCAACAACAACATCACAGGAACA 

TCAGGCAATGGTGTTTATCTGTATGCAGACAGCAGCAACAACAC spacer length: 44 repeater length: 36
13981   1661905 AATATAACCTTTGCCAACAACAACATCACAGGAACA 

TATGGTGTTGCTCTGGATGCAGACAGCAGCAACAACACCAATAT
13982   
13983   
13984   crispr 11
13985   2174818 GCGGTGTTGTTGTTGAAAGTTGAGTTAATTACACTCATAT 

TAGCACCACCAATGTTGTAGATTGCTCCACCATTATAGGTTACGATGTTGTTGTTGAAAGTTGAATTAATTACACTCATATCATCA
TCTTGGTTGTAGATTGCTCCACCATTATTGGT spacer length: 118 repeater length: 40

13986   2174977 GCGGTGTTGTTGTTGAAAGTTGAGTTAATTACACTCATAT 
TAGCACCACCAATGTTGTAGATTGCTCCACCATTATAGGTTACGGTGTTGTTGTTGAAAGTTGAGTTAATTACACTCATATTAGCA
CCAGTATTATCGATTGCTCCACCAAAATT spacer length: 115 repeater length: 40

13987   2175133 GCGGTGTTGTTGTTGAAAGTTGAGTTAATTACACTCATAT 
ATGGTGTGTATGTTTATTCTAATGATGGTAATGTTAGTGGTGTTATGTTTTTGAATAATACTATAAATTCTACTGGTGGTAATGGT
TTTTATTTTGATAATGGTGGTAGTGGTGC

13988   



13989   
13990   crispr 12
13991   1416912 TGGTGTTTATCTGTATGCATACAGCAGCAACAACACCAAT ATAACCTTCGCCAACAACAACATCACAGGAACAT 

spacer length: 34 repeater length: 40
13992   1416987 TGGTGTTTATCTGTATGCATACAGCAGCAACAACACCAAT 

ATAACCTTCGCCAACAACAACATCACAGGAACATCAGGCTATGGTGTTGGTCTGTCTGCATCCAGCAGCAACAACACCAATATAAC
CTTCGCCAACAACAACATCACAGGAACATACTACG spacer length: 121 repeater length: 40

13993   1417149 TGGTGTTTATCTGTATGCATACAGCAGCAACAACACCAAT 
AAACTATAATAAAATAAAATCTATTAGAAAAATTAATATTAATGAAAAATATAATATATGTTGTTACTATGAAAAAAGAGTCTGTT
GGTTCTGTTGAAACTAAATTTTTCAACATGGATAA

13994   
13995   
13996   GCA_000513855.1_ASM51385v1_genomic.fna(findCrispr):
13997   START       REPEAT                           

SPACER                                             
13998   crispr 1
13999   800328 ACTACTGCGGCTACAACAACTAC 

GACCACTACCACAACACCTCCTACGACTACAACAACCACCACTACCACAACTACAAC spacer length: 57 repeater 
length: 23

14000   800409 ACTACTGCGGCTACAACAACTAC 
GACCACTTCAACTACAGCGGCAACTACCACAACTACAACAACCACTACCACAACGACTAC spacer length: 60 
repeater length: 23

14001   800493 ACTACTGCGGCTACAACAACTAC 
TACTGGCCCGTGTCAACGGTGAGTCTCACGTAGTCGCCAGCGTTGAATACAATAGAAAGA

14002   
14003   
14004   crispr 2
14005   930947 GAATACAATAGGAAGAATTGAAAG 

CATTCCAGCATCCTGTCCACTCTACCTACAAAGGTGAATACAATAGAAAGAATTGAAAGTCGGGTCTCCGCGAGCTCCACGAGACG
GCAGGTCGATCTTGCTG spacer length: 103 repeater length: 24

14006   931075 GAATACAATAGGAAGAATTGAAAG TATTGTAGAATCTCAAGAGATCTCTACGCTCCTTGAAGAACTCT spacer 
length: 44 repeater length: 24

14007   931144 GAATACAATAGGAAGAATTGAAAG GGCCCGTGTCAACGGTGAGTCTCACGTAGTCGCCAGCGTTGAAT
14008   
14009   
14010   GCA_000517445.1_ASM51744v1_genomic.fna(findCrispr):
14011   START       REPEAT                           

SPACER                                             
14012   crispr 1
14013   855524 GCTT 

TCAATTCTCTTAGAGTCTTATTGAAACTTATGAAATGTTACAAAATGAATTCGATACAAAGTTTACTTTCAATTCTCTTAGAGTCT
TATTGAAACTCCTTTTACTGTGTTGAATTGCTCTTCATCTTCAA spacer length: 130 repeater length: 4

14014   855659 GCTT TCAATTCTCTTAGAGTCTTATTGAAACACAGCTGTAGCTGAACCACCTAGTGCAAAAATCCA spacer 
length: 62 repeater length: 4

14015   855726 GCTT TCAATTCTCTTAGAGTCTTATTGAAACAGAAATGAAAGTAGATAAAGAAAAAATCAGAGAAA spacer 
length: 62 repeater length: 4

14016   855793 GCTT CTTTAGAAGAATTGAAATTTTATAGAGGAAGGCTTGAAGACACTTAGGAACGTGGGTTTCAA
14017   
14018   
14019   crispr 2
14020   553735 TAAGACTTTAGAAGAA TTGAAATATGAAGAACTATTTTTGTTGGCTCCCCGTCTGGGGTAGTTTCA spacer 

length: 50 repeater length: 16
14021   553802 TAAGACTTTAGAAGAA TTGAAATTAGCTGGACTTCCTTCTTATTTCTAAAGAAAACCCAAAGTTTCA spacer 

length: 51 repeater length: 16
14022   553870 TAAGACTTTAGAAGAA TTGAAATTTCTTTTTGGTTTTGTATGTTGTCCACTTCTCTAAGTGTTTCA spacer 

length: 50 repeater length: 16
14023   553937 TAAGACTTTAGAAGAA TTGAAATGACCTCAATTGTTTGGCTCTTTGTGGTGTTCCTAACAAGTTTCA spacer 

length: 51 repeater length: 16
14024   554005 TAAGACTTTAGAAGAA TTGAAATTTTCCTAGCACCTTGCTAGCTTTTGTATTCTTGCATAGTTTCA spacer 

length: 50 repeater length: 16
14025   554072 TAAGACTTTAGAAGAA TTGAAATATTGATGGCTATGAGGGTGTGGAAGTTGGAGAAAGCTGTTTCA spacer 

length: 50 repeater length: 16
14026   554139 TAAGACTTTAGAAGAA TTGAAATGCTTTATTGAGCCAGAGCGGGAATTCTTTCTTTTTGATTAGTTTCA spacer 

length: 53 repeater length: 16
14027   554209 TAAGACTTTAGAAGAA TTGAAATGCTTGCTATCTCTTTTGATGACAGTGGTCTTAAGGAAAAGTTTCA spacer 

length: 52 repeater length: 16
14028   554278 TAAGACTTTAGAAGAA TTGAAATAATGGTTACAAAATCGAAATCTACATTATGGACTTAGTGGTTTCA spacer 

length: 52 repeater length: 16
14029   554347 TAAGACTTTAGAAGAA TTGAAATGAAAAATCAAGTTTGTACCATAGCAACCTTCAAAGCTTGTTTCA spacer 

length: 51 repeater length: 16
14030   554415 TAAGACTTTAGAAGAA TTGAAATGTTGAGGACCTTATCTGCATCAAGCATATCAACGACTGTTTCA spacer 



length: 50 repeater length: 16
14031   554482 TAAGACTTTAGAAGAA TTGAAATGCGGCTCATCAGACTCCTTATCAAAGATTATCGAGTGTTTCA spacer 

length: 49 repeater length: 16
14032   554548 TAAGACTTTAGAAGAA TTGAAATCCTACAATGCTGATGAAGAACAACGAGAATGCCACGTTTCA spacer 

length: 48 repeater length: 16
14033   554613 TAAGACTTTAGAAGAA TTGAAATTTGCACCTTCAGCAAGACCTACTGTTCCCCCATCCAATGTTTCA spacer 

length: 51 repeater length: 16
14034   554681 TAAGACTTTAGAAGAA TTGAAATTCCAGCAGACCTCTTAAGCCTCACATCTACACCCCTCCGCGTTTCA spacer 

length: 53 repeater length: 16
14035   554751 TAAGACTTTAGAAGAA AATTGAAATTTTATAGAGGAAGGCTTGAAGACACTTAGGAACGTGGGTTTCAA
14036   
14037   
14038   crispr 3
14039   855860 TCTTT CAATTCTCTTAGAGTCTTATTGAAACCATTTTCCCACCTCTTGTATGCATCCAAGAAATGT spacer 

length: 61 repeater length: 5
14040   855927 TCTTT CAATTCTCTTAGAGTCTTATTGAAACACAAAACTTGCACTCTTGAGTCTAATCCTGATTATT spacer 

length: 62 repeater length: 5
14041   855995 TCTTT CAATTCTCTTAGAGTCTTATTGAAACCTGTCACAGTTACTGAATCAGCGTTGGGGAAGTTG spacer 

length: 61 repeater length: 5
14042   856062 TCTTT 

CAATTCTCTTAGAGTCTTATTGAAACGATTTCAGGACTGTTATTAAGTCCCTGGTAGAACCAGCTTTCAATTCTCTTAGAGTCTTA
TTGAAACTGAGCCTGGCATTTACACATTCAGAATCGAGGCA spacer length: 127 repeater length: 5

14043   856195 TCTTT 
TTCTAAAGTCTTATTGAAACCAATTACATGCTTAGAGAAGCTATTCTCAAGGTCGAGGTATTTCAATTCTTCTAAAGTCTTATTGA
AACACATCATTCACGATGAAGCTACAGCAATCTTTATTCAA

14044   
14045   
14046   crispr 4
14047   954068 ATTTCAATTCTTCTAAAGTCTTATTGAAAC TGGGTCACAATCAACTTCGAAGGCGACGCTGACAAG spacer 

length: 36 repeater length: 30
14048   954135 ATTTCAATTCTTCTAAAGTCTTATTGAAAC GCACCGCTCCAAGTCGGCAATGCATTGATGCTGTCAA spacer 

length: 37 repeater length: 30
14049   954203 ATTTCAATTCTTCTAAAGTCTTATTGAAAC CTGATCACCGAGGCTAAGCTTTGATGGGTTGAGCAA spacer 

length: 36 repeater length: 30
14050   954270 ATTTCAATTCTTCTAAAGTCTTATTGAAAC CGTAAGTATCGTTGAACTTAACCCAAACCAAGTAAT spacer 

length: 36 repeater length: 30
14051   954337 ATTTCAATTCTTCTAAAGTCTTATTGAAAC GGTCTTGCAAAGCCAAGATACAGCTTCTATATACTCA spacer 

length: 37 repeater length: 30
14052   954405 ATTTCAATTCTTCTAAAGTCTTATTGAAAC CTCCGCGGGGGGACTTAGATGTGAGGCTTAAGAAGTTTG spacer 

length: 39 repeater length: 30
14053   954475 ATTTCAATTCTTCTAAAGTCTTATTGAAAC ATCTTCCAGGACAAAGTGCATGGTCCAGGAAGATA spacer 

length: 35 repeater length: 30
14054   954541 ATTTCAATTCTTCTAAAGTCTTATTGAAAC CATCGGCATTAGGATCCCAAAAGAGGTTGCCGAACTG spacer 

length: 37 repeater length: 30
14055   954609 ATTTCAATTCTTCTAAAGTCTTATTGAAAC TCACTTTGAGGGTGTAGTTGCCCATCTTTGGCAGAGGAG spacer 

length: 39 repeater length: 30
14056   954679 ATTTCAATTCTTCTAAAGTCTTATTGAAAC TGAAAAGTGCATGATAAAGCCTTAATCCACCCTTCTTC spacer 

length: 38 repeater length: 30
14057   954748 ATTTCAATTCTTCTAAAGTCTTATTGAAAC AGGAACTCGGAATAACAAAACAAAAACTCAAGAAGC spacer 

length: 36 repeater length: 30
14058   954815 ATTTCAATTCTTCTAAAGTCTTATTGAAAC ATAGCGAGCCGAGACAGGGAATAAAAGCTGATGTGG spacer 

length: 36 repeater length: 30
14059   954882 ATTTCAATTCTTCTAAAGTCTTATTGAAAC CGTAAGTATCGTTGAACTTAACCCAAACCAAGTAAT spacer 

length: 36 repeater length: 30
14060   954949 ATTTCAATTCTTCTAAAGTCTTATTGAAAC TTGAGGAGTTAAGAGAGAAGGGCTACGAGGATGCACT spacer 

length: 37 repeater length: 30
14061   955017 ATTTCAATTCTTCTAAAGTCTTATTGAAAC GGGGAGAACAGAAAAGCCTAAGCATTGACGACGAAGT spacer 

length: 37 repeater length: 30
14062   955085 ATTTCAATTCTTCTAAAGTCTTATTGAAAC CTAACTCTAAGATCGATTAAACTGTATTGCTGAGCG spacer 

length: 36 repeater length: 30
14063   955152 ATTTCAATTCTTCTAAAGTCTTATTGAAAC CCCCAGCATGGGGATAGGGGTTAGGCGTCATAGGAA spacer 

length: 36 repeater length: 30
14064   955219 ATTTCAATTCTTCTAAAGTCTTATTGAAAC CAATAACTTCCCTCTCAAGAGGTTCAGGATAGAAGT spacer 

length: 36 repeater length: 30
14065   955286 ATTTCAATTCTTCTAAAGTCTTATTGAAAC AAATGTTTTGCGATGAAGCTACAGCAATCTTTATTC spacer 

length: 36 repeater length: 30
14066   955353 ATTTCAATTCTTCTAAAGTCTTATTGAAAC TTCGCTCTACTTAGAAGTTTTGCACCTTCCTCTATAA spacer 

length: 37 repeater length: 30
14067   955421 ATTTCAATTCTTCTAAAGTCTTATTGAAAC TCTTACCGACATTTCATCAGGCTTGAACGAGAACAG spacer 

length: 36 repeater length: 30
14068   955488 ATTTCAATTCTTCTAAAGTCTTATTGAAAC AAGTAGAAAACAAAAAGGTTTTAGAGATTGAGCTTT spacer 



length: 36 repeater length: 30
14069   955555 ATTTCAATTCTTCTAAAGTCTTATTGAAAC CCGTGCATTGTTCCCGCAATCCCCTTGCCAGGAACAATTA 

spacer length: 40 repeater length: 30
14070   955626 ATTTCAATTCTTCTAAAGTCTTATTGAAAC CTCCGCCAACTCTTAGTATGCCTAAACCTCCCGAATCTC spacer 

length: 39 repeater length: 30
14071   955696 ATTTCAATTCTTCTAAAGTCTTATTGAAAC TTGAAGACCGATTTGAGGCTGATTTTAGATGGAAAG spacer 

length: 36 repeater length: 30
14072   955763 ATTTCAATTCTTCTAAAGTCTTATTGAAAC CGCCAAGTGCCCAAAGTACTACACAAAGAAAGAAGA spacer 

length: 36 repeater length: 30
14073   955830 ATTTCAATTCTTCTAAAGTCTTATTGAAAC TCAATGCAAACCATCTGCCATCGTGCTTCACATCGTC spacer 

length: 37 repeater length: 30
14074   955898 ATTTCAATTCTTCTAAAGTCTTATTGAAAC TCTCACCGACAACTATCATCGCCGTCATGATTTTTG spacer 

length: 36 repeater length: 30
14075   955965 ATTTCAATTCTTCTAAAGTCTTATTGAAAC TGAACCGCTATGGCAACCTTTGCCCCTGCTGCTACG spacer 

length: 36 repeater length: 30
14076   956032 ATTTCAATTCTTCTAAAGTCTTATTGAAAC GAAGGCTTGAAGACACTTAGGAACGTGGGTTTCAAT
14077   
14078   
14079   GCA_000585495.1_ASM58549v1_genomic.fna(findCrispr):
14080   START       REPEAT                           

SPACER                                             
14081   crispr 1
14082   678271 TTCTCCTC GAGTCTTATTGCAACATTTTGTCCCACTGCGAGGCTATCATCACTAAATCTACTTTCA spacer 

length: 58 repeater length: 8
14083   678338 TTCTCCTC GAGTCTTATTGCAACCGAAAATTTTGATGATAGCCAACCCCACCAAAACGTTCTTTCA spacer 

length: 58 repeater length: 8
14084   678405 TTCTCCTC GAGTCTTATTGCAACGCATAAGCTAGAGTTTGTAAACACGGGTAGTGAAATAACTTTCA spacer 

length: 59 repeater length: 8
14085   678473 TTCTCCTC GAGTCTTATTGCAACACGTCCTGACGAATCGTGTAACTGGCCCCCGTGAAGTGTTTCA spacer 

length: 58 repeater length: 8
14086   678540 TTCTCCTC GAGTCTTATTGCAACGTCGCCAAGCCCCATGAGCATCACCGTTTATTCCTTAGTTTCA spacer 

length: 58 repeater length: 8
14087   678607 TTCTCCTC GAGTCTTATTGCAACTGCCGTAAAAAGAAGAACAGTGGTGATAGGGGTGGGAGTTTCA spacer 

length: 58 repeater length: 8
14088   678674 TTCTCCTC GAGTCTTATTGCAACACTCTTGCCACCCAGCAGAACCTCAACCAGACCTACGGTTTCA spacer 

length: 58 repeater length: 8
14089   678741 TTCTCCTC AGGAGAATTGAAAGCAAGGAGAACCGCGTCGAGTACCTGAAGAAGAAGCGTTGCAATA
14090   
14091   
14092   crispr 2
14093   451542 CTTTCAATTCTCTTCGAGTCTTATTGCAAC GTGAGCGCCATGGGTACAGGAGCCAGCCTGGTAATA spacer 

length: 36 repeater length: 30
14094   451609 CTTTCAATTCTCTTCGAGTCTTATTGCAAC CTTCTATTTACCGGCACCACCAAGACCAAGACAGAA spacer 

length: 36 repeater length: 30
14095   451676 CTTTCAATTCTCTTCGAGTCTTATTGCAAC GCTCCTCTCTTAGCCAAGTGCTCTATCCTGCTCCTCC spacer 

length: 37 repeater length: 30
14096   451744 CTTTCAATTCTCTTCGAGTCTTATTGCAAC TATAGGACGACGGTAACACTATCAGAGGTCCACGT spacer 

length: 35 repeater length: 30
14097   451810 CTTTCAATTCTCTTCGAGTCTTATTGCAAC TTCCCTGGCGGACGTGGCCATCGAGCTTGAGCTTC spacer 

length: 35 repeater length: 30
14098   451876 CTTTCAATTCTCTTCGAGTCTTATTGCAAC ATACACGCCAACAAGTGTTGATACAACTTCAAACAC spacer 

length: 36 repeater length: 30
14099   451943 CTTTCAATTCTCTTCGAGTCTTATTGCAAC GCTGGCGACAGGCTCTGAGGACGTTGAGAAGGTT spacer 

length: 34 repeater length: 30
14100   452008 CTTTCAATTCTCTTCGAGTCTTATTGCAAC AAGAAAAGTGGGGTCGTGAAGGGTAAGGAGTGGCTT spacer 

length: 36 repeater length: 30
14101   452075 CTTTCAATTCTCTTCGAGTCTTATTGCAAC CCAGCTGTGGAGCTTCGCCCTCCAACCGCCTTTCTT spacer 

length: 36 repeater length: 30
14102   452142 CTTTCAATTCTCTTCGAGTCTTATTGCAAC GCGGACAACGCGCCTTCCAAGGCGCGCCTTGAGATA spacer 

length: 36 repeater length: 30
14103   452209 CTTTCAATTCTCTTCGAGTCTTATTGCAAC AAAGGCGAGGTCTGGCTGGCTGAGCGTTTAGGCCCT spacer 

length: 36 repeater length: 30
14104   452276 CTTTCAATTCTCTTCGAGTCTTATTGCAAC CTATTTTCTTTGATTCTCCACCCTTGAGGTAGATG spacer 

length: 35 repeater length: 30
14105   452342 CTTTCAATTCTCTTCGAGTCTTATTGCAAC TTGTTCGCCGGGCATCCGCCTGACACTGACGGGACG spacer 

length: 36 repeater length: 30
14106   452409 CTTTCAATTCTCTTCGAGTCTTATTGCAAC ACTCAGTTCTGTTTTTATAGTATCCCTTCTCGACGAC spacer 

length: 37 repeater length: 30
14107   452477 CTTTCAATTCTCTTCGAGTCTTATTGCAAC GTTATTTCAAGGACTTCGCCATGAACTTGCCCTACATT spacer 

length: 38 repeater length: 30
14108   452546 CTTTCAATTCTCTTCGAGTCTTATTGCAAC AGGCACATGTTTCGGTATTTTGTGAAGGCTCAACAA spacer 



length: 36 repeater length: 30
14109   452613 CTTTCAATTCTCTTCGAGTCTTATTGCAAC ACGCCACCACCATAACCGTAACTCTCTCAGATAACG spacer 

length: 36 repeater length: 30
14110   452680 CTTTCAATTCTCTTCGAGTCTTATTGCAAC ATAGCTCCCTCACCCGAGTAGGACCATCAGCACCT spacer 

length: 35 repeater length: 30
14111   452746 CTTTCAATTCTCTTCGAGTCTTATTGCAAC CTCTTTCAAGAAGTCAAGGACTGGGGAGCGGATCCC spacer 

length: 36 repeater length: 30
14112   452813 CTTTCAATTCTCTTCGAGTCTTATTGCAAC ACCTCGGGAGGCTTCATAGACCTTAAGAAGTATTTC spacer 

length: 36 repeater length: 30
14113   452880 CTTTCAATTCTCTTCGAGTCTTATTGCAAC CCTCGACCGCGAGGCGCGAGAGATTGTTGATAAGGT spacer 

length: 36 repeater length: 30
14114   452947 CTTTCAATTCTCTTCGAGTCTTATTGCAAC GGATGGCCACCGCTCCCATGCCCAGAGCATCCTCC spacer 

length: 35 repeater length: 30
14115   453013 CTTTCAATTCTCTTCGAGTCTTATTGCAAC TCTGCATTGTGAGCGCTGATAGTGCTCCAGGTTTTT spacer 

length: 36 repeater length: 30
14116   453080 CTTTCAATTCTCTTCGAGTCTTATTGCAAC CTGTATGAGGGTGCTCATACACTCACTTTCGAGAAAA spacer 

length: 37 repeater length: 30
14117   453148 CTTTCAATTCTCTTCGAGTCTTATTGCAAC CCAGAGACTTAGAGCGGATCCTGATAATGTAGCTC spacer 

length: 35 repeater length: 30
14118   453214 CTTTCAATTCTCTTCGAGTCTTATTGCAAC TGGGTTTTGCTGGGTTCTCCTACGTGGACAGAAAAA spacer 

length: 36 repeater length: 30
14119   453281 CTTTCAATTCTCTTCGAGTCTTATTGCAAC GTGGAGTGGCTGGTGGATATATAGGTGGAGCGATCC spacer 

length: 36 repeater length: 30
14120   453348 CTTTCAATTCTCTTCGAGTCTTATTGCAAC CATCACAATACGCTCGTTCGGCAAAACTGAGACCT spacer 

length: 35 repeater length: 30
14121   453414 CTTTCAATTCTCTTCGAGTCTTATTGCAAC CAGAGAAGGCCGTTCCAATTGGGTGAACATCATCA spacer 

length: 35 repeater length: 30
14122   453480 CTTTCAATTCTCTTCGAGTCTTATTGCAAC GCACAGCTGAAAGAGAAGCTGAGGAGTCAGCAGGACA spacer 

length: 37 repeater length: 30
14123   453548 CTTTCAATTCTCTTCGAGTCTTATTGCAAC CTACTGAAGTCATTGCGTCGCTGAAATGGAAAATGCA spacer 

length: 37 repeater length: 30
14124   453616 CTTTCAATTCTCTTCGAGTCTTATTGCAAC TTTACGAGCCGAAGCAGAGGGTCATCATCTGGTTCA spacer 

length: 36 repeater length: 30
14125   453683 CTTTCAATTCTCTTCGAGTCTTATTGCAAC TGCAATAAGCCCGTACTCTAATAACACCCGCTCTGCC spacer 

length: 37 repeater length: 30
14126   453751 CTTTCAATTCTCTTCGAGTCTTATTGCAAC CGCGGTAATCAGCTTCCTGTTCAGTTTTGCTTTAGGGA spacer 

length: 38 repeater length: 30
14127   453820 CTTTCAATTCTCTTCGAGTCTTATTGCAAC ATTTTCTCATTCAGCCCCTCCACAATCGTTTGAATA spacer 

length: 36 repeater length: 30
14128   453887 CTTTCAATTCTCTTCGAGTCTTATTGCAAC CACTTTCAGCGCAGGGTATGCTTCGGCCTGGAGCC spacer 

length: 35 repeater length: 30
14129   453953 CTTTCAATTCTCTTCGAGTCTTATTGCAAC TTTTTCTCCCACTCGTAGCCGAAGCGTTCAAGCTCG spacer 

length: 36 repeater length: 30
14130   454020 CTTTCAATTCTCTTCGAGTCTTATTGCAAC CTCATTGATGAGGTTCAGAACCTCCTCCAGCACCCCG spacer 

length: 37 repeater length: 30
14131   454088 CTTTCAATTCTCTTCGAGTCTTATTGCAAC ACGCATGGCGTTGGAGATAGAAGGGGAAGCGAAACG spacer 

length: 36 repeater length: 30
14132   454155 CTTTCAATTCTCTTCGAGTCTTATTGCAAC AATCAACCGTGTAATACCTCAATCCCACGAAATGG spacer 

length: 35 repeater length: 30
14133   454221 CTTTCAATTCTCTTCGAGTCTTATTGCAAC CAGGCCAAGGGACGAAAGCCTTGGGGTGAGTTCGT spacer 

length: 35 repeater length: 30
14134   454287 CTTTCAATTCTCTTCGAGTCTTATTGCAAC CCAGTTCTCGCTCTATGACGTTGACTCAGTCATCTT spacer 

length: 36 repeater length: 30
14135   454354 CTTTCAATTCTCTTCGAGTCTTATTGCAAC TCGAAGTCATCAACTTCATACAGGGCAGAGCAGAAC spacer 

length: 36 repeater length: 30
14136   454421 CTTTCAATTCTCTTCGAGTCTTATTGCAAC TGGTCTCGTTAAAGAGAGTCGCCACGTTGCCGCT spacer 

length: 34 repeater length: 30
14137   454486 CTTTCAATTCTCTTCGAGTCTTATTGCAAC TCTCCACATTGAGGCAAAGAAGTTAGATAATACG spacer 

length: 34 repeater length: 30
14138   454551 CTTTCAATTCTCTTCGAGTCTTATTGCAAC ACGAACCTTCCTACTCCTGGCCTCCTGATAATAGAA spacer 

length: 36 repeater length: 30
14139   454618 CTTTCAATTCTCTTCGAGTCTTATTGCAAC AAAGGTTAAGGCCCTGGTCGAAAAGGGCCTCTTAAT spacer 

length: 36 repeater length: 30
14140   454685 CTTTCAATTCTCTTCGAGTCTTATTGCAAC GGTAGCAATATTGCATTTTTCACTGCAAATGAGC spacer 

length: 34 repeater length: 30
14141   454750 CTTTCAATTCTCTTCGAGTCTTATTGCAAC GCGGTTAAGGTGGGGTTGAGATGGGCGACATAAC spacer 

length: 34 repeater length: 30
14142   454815 CTTTCAATTCTCTTCGAGTCTTATTGCAAC GAGGTTAAGGTAGGCTCGATGAGTCAGGAGAACATG spacer 

length: 36 repeater length: 30
14143   454882 CTTTCAATTCTCTTCGAGTCTTATTGCAAC ACGGGTCAGGGACGAGATGAAGGCTTTTTGCGTTGC spacer 

length: 36 repeater length: 30



14144   454949 CTTTCAATTCTCTTCGAGTCTTATTGCAAC TATTAGAATTTCCTTATCCTGTGCTGTGGCGTTGAA spacer 
length: 36 repeater length: 30

14145   455016 CTTTCAATTCTCTTCGAGTCTTATTGCAAC GAGCGTTAAGGAGCTGGAGATAAACAGGGAACTAAA spacer 
length: 36 repeater length: 30

14146   455083 CTTTCAATTCTCTTCGAGTCTTATTGCAAC AGAACCGCGTCGAGTACCTGAAGAAGAAGCGTTGCA
14147   
14148   
14149   crispr 3
14150   182361 GTTGCAATAAGACTCTAGGAGAATTGAAAG CTTTTGTTGTCTTGTCCGCTACGTCGTCCGGCACCC spacer 

length: 36 repeater length: 30
14151   182428 GTTGCAATAAGACTCTAGGAGAATTGAAAG TCATGAAGTCGTCACGATTAAGGAAAAAGTGTAAAA spacer 

length: 36 repeater length: 30
14152   182495 GTTGCAATAAGACTCTAGGAGAATTGAAAG CTGTTTTTCAGTCGTCAAGCCAAGCAACGCAAAAA spacer 

length: 35 repeater length: 30
14153   182561 GTTGCAATAAGACTCTAGGAGAATTGAAAG GAAGTTCCGGCGTCAAATGTAACACTCTTTATCTGC spacer 

length: 36 repeater length: 30
14154   182628 GTTGCAATAAGACTCTAGGAGAATTGAAAG CTGTTTTTCAGTCGTCAAGCCAAGCAACGCAAAAAG spacer 

length: 36 repeater length: 30
14155   182695 GTTGCAATAAGACTCTAGGAGAATTGAAAG AATTTTCAGGTTCTAGCCAGCCCAAAGGACCAACTT spacer 

length: 36 repeater length: 30
14156   182762 GTTGCAATAAGACTCTAGGAGAATTGAAAG CCTCCTGTTGTGTTATAGTTATAGTCTCATTCTAACT spacer 

length: 37 repeater length: 30
14157   182830 GTTGCAATAAGACTCTAGGAGAATTGAAAG CGAACTCCGGTTTTCCTCATGCCATTTCGTGTGCTC spacer 

length: 36 repeater length: 30
14158   182897 GTTGCAATAAGACTCTAGGAGAATTGAAAG TATTGAGCATTGGATTACTTTTCGTTGGGAATGTAG spacer 

length: 36 repeater length: 30
14159   182964 GTTGCAATAAGACTCTAGGAGAATTGAAAG AAAAATTTTCAGTCCAGTTCCTTGAGAACATTAGAGA spacer 

length: 37 repeater length: 30
14160   183032 GTTGCAATAAGACTCTAGGAGAATTGAAAG GGGTCTCCCTCACCATTGACCTTGACGCCATAAGC spacer 

length: 35 repeater length: 30
14161   183098 GTTGCAATAAGACTCTAGGAGAATTGAAAG ATCCCCCAAACCATAGCCCAAGCCCGAGGCCAATAA spacer 

length: 36 repeater length: 30
14162   183165 GTTGCAATAAGACTCTAGGAGAATTGAAAG TATTTGTCTTTTATCGTCAATCTCAACGTCCCATCG spacer 

length: 36 repeater length: 30
14163   183232 GTTGCAATAAGACTCTAGGAGAATTGAAAG CCTCCTGCGCGGGATTCTCCTTTTCACAGCCCTACCC spacer 

length: 37 repeater length: 30
14164   183300 GTTGCAATAAGACTCTAGGAGAATTGAAAG AAAGTATGGCCCTGTGAAGAGGATTGGCTTTGAGCT spacer 

length: 36 repeater length: 30
14165   183367 GTTGCAATAAGACTCTAGGAGAATTGAAAG ACGAGGTTTGGGTGAAGCTCAGCGAGGGCGGTCTCT spacer 

length: 36 repeater length: 30
14166   183434 GTTGCAATAAGACTCTAGGAGAATTGAAAG GAGACGGGGAAACGACGGAGAGTAAAGAACTGGAGG spacer 

length: 36 repeater length: 30
14167   183501 GTTGCAATAAGACTCTAGGAGAATTGAAAG TGCGGCCAGCTCCGACCAGAAGCAGGCGATTCTGA spacer 

length: 35 repeater length: 30
14168   183567 GTTGCAATAAGACTCTAGGAGAATTGAAAG GTTATCATATCCCACTCGCCACGTGCTGTTCCTCCA spacer 

length: 36 repeater length: 30
14169   183634 GTTGCAATAAGACTCTAGGAGAATTGAAAG GATTTTGAGCTGAAATACAGGCAACCCCTAGCCA spacer 

length: 34 repeater length: 30
14170   183699 GTTGCAATAAGACTCTAGGAGAATTGAAAG GACCGGTGTCGAGCATCTGCTTGATTTCTGAAGCGT spacer 

length: 36 repeater length: 30
14171   183766 GTTGCAATAAGACTCTAGGAGAATTGAAAG CTCGTGCTTGGTCAGGCGCTTTCCTTCGGCAACCTT spacer 

length: 36 repeater length: 30
14172   183833 GTTGCAATAAGACTCTAGGAGAATTGAAAG TGACTGCTGTCGTGCCGATGGGGATGAGTGGCTTCCG spacer 

length: 37 repeater length: 30
14173   183901 GTTGCAATAAGACTCTAGGAGAATTGAAAG GAGGTGGTGGACAATGAATGAGCGCATCTTGAAGGA spacer 

length: 36 repeater length: 30
14174   183968 GTTGCAATAAGACTCTAGGAGAATTGAAAG GGGCGAGGAACATTGACATCGTTGGGTGGTTTGTG spacer 

length: 35 repeater length: 30
14175   184034 GTTGCAATAAGACTCTAGGAGAATTGAAAG AGGGTTGCGTTCTGCTGGAAGGAATCCCAGAAAG spacer 

length: 34 repeater length: 30
14176   184099 GTTGCAATAAGACTCTAGGAGAATTGAAAG CGCTATAAACCCGACGTGTTTAAACACGTTGCGATG spacer 

length: 36 repeater length: 30
14177   184166 GTTGCAATAAGACTCTAGGAGAATTGAAAG CTTTGCAGGGACGTCGTTTTATTATTCCGCATACCG spacer 

length: 36 repeater length: 30
14178   184233 GTTGCAATAAGACTCTAGGAGAATTGAAAG CCGTAAACGTGCTCGGAGACCCAGCGGGGCACTTC spacer 

length: 35 repeater length: 30
14179   184299 GTTGCAATAAGACTCTAGGAGAATTGAAAG ACCCCAAGGAGGATAAGAAGCTCGCCGAGAGCATGT spacer 

length: 36 repeater length: 30
14180   184366 GTTGCAATAAGACTCTAGGAGAATTGAAAG AGCGAACTACTTTCCCGGCTTAAATTCGGGAATAA spacer 

length: 35 repeater length: 30
14181   184432 GTTGCAATAAGACTCTAGGAGAATTGAAAG GGGTGCAGAGCTGCTGGACAAAGTAGGCGATAGGCT spacer 



length: 36 repeater length: 30
14182   184499 GTTGCAATAAGACTCTAGGAGAATTGAAAG GTACGTTGAGAAGGGCGTTTATGCAATCAAGTTCAGC spacer 

length: 37 repeater length: 30
14183   184567 GTTGCAATAAGACTCTAGGAGAATTGAAAG TTCACCGCCCAGAGCATTTACCACGCCAGCATTGA spacer 

length: 35 repeater length: 30
14184   184633 GTTGCAATAAGACTCTAGGAGAATTGAAAG AAGGGGCTTTCTTTTTGCGTGGCATCACTTAGCACCCCCC 

spacer length: 40 repeater length: 30
14185   184704 GTTGCAATAAGACTCTAGGAGAATTGAAAG TGAAGTAGCGGTCAACTTTCATCATATCATTGCTGTTTCA
14186   
14187   
14188   crispr 4
14189   707404 ATCTTTCAATTCTCCTCGAGTCTTATTGCAAC 

TTTTCTTTCCTTTGGAGAGCTCACGGATTGGGTACCCTTTCAATTCTCCTCGAGTCTTATTGCAACCGAGCTAAAGCGCGAACTCT
ACGAAACAATACTCA spacer length: 101 repeater length: 32

14190   707538 ATCTTTCAATTCTCCTCGAGTCTTATTGCAAC 
ATTACCGCCGAGGAAGCCTACAACCTCGTCCTCCAGTCTTTCAATTCTCCTCGAGTCTTATTGCAACTCCTTGCGGTTGAGCTCCT
CGACAGGCTGAAAGA spacer length: 101 repeater length: 32

14191   707672 ATCTTTCAATTCTCCTCGAGTCTTATTGCAAC 
GGTTTGTTTGGTTAAGGTGCGTAACATCTTCTTTCAATTCTCTTCGAGTCTTATTGCAACAGGGCGCAAAACTCGTCCTTCCGCCC
AACGAAGAGAAGAGA

14192   
14193   
14194   GCA_000591035.1_ASM59103v1_genomic.fna(findCrispr):
14195   START       REPEAT                           

SPACER                                             
14196   crispr 1
14197   313030 GAATCTTCGCGATAGAATTGCGAG CTTACTTAACGTATTCGGCCCGTGTTTAACCGATTCGGTGTCCGGCGAATCG 

spacer length: 52 repeater length: 24
14198   313107 GAATCTTCGCGATAGAATTGCGAG GTGTAGGAGGCGCCTCTAACTGTCGCTACGTAAGCCATA spacer 

length: 39 repeater length: 24
14199   313171 GAATCTTCGCGATAGAATTGCGAG TGCCCCAGATCTTCGAGCTGCCTCTCGGTCCGCTCACGCG spacer 

length: 40 repeater length: 24
14200   313236 GAATCTTCGCGATAGAATTGCGAG GGAGCTTGAGGGGCTTAGGGCCGAGGTTAGACGGCTAGAATCT spacer 

length: 43 repeater length: 24
14201   313304 GAATCTTCGCGATAGAATTGCGAG TACATAGCCAATGATGGGACGACCAGGTACTATATCGAGT spacer 

length: 40 repeater length: 24
14202   313369 GAATCTTCGCGATAGAATTGCGAG CCTTTATATCGTTCATCAACTCTGCTATAATTATGTGCTGTCT spacer 

length: 43 repeater length: 24
14203   313437 GAATCTTCGCGATAGAATTGCGAG GTCTCTCTCCGCTTGGAGGCTGGAGGCCCACCTGTCC spacer length: 

37 repeater length: 24
14204   313499 GAATCTTCGCGATAGAATTGCGAG TCTTCCTGGGCCTCGCTGTCTCGGCGTAAACGCTCTCA spacer 

length: 38 repeater length: 24
14205   313562 GAATCTTCGCGATAGAATTGCGAG TTGGCTTTAAGTTGTTTCTCTTTATATACTTAACTAAA spacer 

length: 38 repeater length: 24
14206   313625 GAATCTTCGCGATAGAATTGCGAG TATTTACGTAGACGTCTAATCGTCTGAGCCGGAGAACCAATC spacer 

length: 42 repeater length: 24
14207   313692 GAATCTTCGCGATAGAATTGCGAG AGCGACACACTACCTAGACAGGCTAGTGCTGGCCAGACG spacer 

length: 39 repeater length: 24
14208   313756 GAATCTTCGCGATAGAATTGCGAG GCGTGAGATAAGGGCCCTAGCCCTGCTTAAGGCAAAGGGCC spacer 

length: 41 repeater length: 24
14209   313822 GAATCTTCGCGATAGAATTGCGAG GCGACATTGGTAAGACCAGCCCCAGACTTGCCCGAGA spacer length: 

37 repeater length: 24
14210   313884 GAATCTTCGCGATAGAATTGCGAG ATTCTTAGTGGGGGTGATCTCGACCCCCGCCCGCCTC spacer length: 

37 repeater length: 24
14211   313946 GAATCTTCGCGATAGAATTGCGAG CGGTCCAGCTCGAAGCAATAGATGAATACGGCAACGTG spacer 

length: 38 repeater length: 24
14212   314009 GAATCTTCGCGATAGAATTGCGAG GCAGGGGCGAGAAGCAGCTGCGCAGGCAGGTTAGGGAGCTTG spacer 

length: 42 repeater length: 24
14213   314076 GAATCTTCGCGATAGAATTGCGAG AGCCTGGCGAGCCTGTCGATACTCGGCTACGCCTACAGAATC
14214   
14215   
14216   crispr 2
14217   737714 GCATATCCCTAAAGGGAATAGAAAG TTCAGGGATAGGCTTGGCAAGAAGCTTTTCCTAGTGCAACAG spacer 

length: 42 repeater length: 25
14218   737782 GCATATCCCTAAAGGGAATAGAAAG AATGAGAAGATGAGTTGGGCACATGCCAAAGACGCCTAC spacer 

length: 39 repeater length: 25
14219   737847 GCATATCCCTAAAGGGAATAGAAAG CTAGCCAGGGTGGCCAGGGAAACGCTTGAGGAGAAGGT spacer 

length: 38 repeater length: 25
14220   737911 GCATATCCCTAAAGGGAATAGAAAG ATAGCCCCGATGAACCGGGGTAAAACCTCCTGGATGGAGGC spacer 

length: 41 repeater length: 25
14221   737978 GCATATCCCTAAAGGGAATAGAAAG AACACTCTTTTCCTTAATAATGAATTCTTGATCTTGGCC spacer 



length: 39 repeater length: 25
14222   738043 GCATATCCCTAAAGGGAATAGAAAG CAGTCTAAGGGTGGGTACACCTGTGTACAGAACGAGAG spacer 

length: 38 repeater length: 25
14223   738107 GCATATCCCTAAAGGGAATAGAAAG 

CTAACTCTCTTTCCAGCCGTCGGTTCAGGCGGATCTTGACAATACCTAAAGGGAATAGAAAGCTAACTCTCTATTACTGATAAGAA
ACGGTAAGACGC spacer length: 98 repeater length: 25

14224   738231 GCATATCCCTAAAGGGAATAGAAAG TTAAACTCTCAAGCCTGTTATATTTATCAGCAATACTAGCTG spacer 
length: 42 repeater length: 25

14225   738299 GCATATCCCTAAAGGGAATAGAAAG TACGTGAGGCAGTATCTGGATGGTGACTGGGGGTGGCT spacer 
length: 38 repeater length: 25

14226   738363 GCATATCCCTAAAGGGAATAGAAAG CTCAGCCTCCCCAGCAGCTCCATCGCCACATGCCTCGC spacer 
length: 38 repeater length: 25

14227   738427 GCATATCCCTAAAGGGAATAGAAAG TACGCCATGAGCCCGAGGTACAGCGAGCTGGTGGGCAGG spacer 
length: 39 repeater length: 25

14228   738492 GCATATCCCTAAAGGGAATAGAAAG CGCCTTGTCGTCGGGGAACCCCATGTACTTCAGCTCCGCG spacer 
length: 40 repeater length: 25

14229   738558 GCATATCCCTAAAGGGAATAGAAAG CCTCCCAGCCCGGACTTTACAGAGTCTTCTATAAACTTCTCG spacer 
length: 42 repeater length: 25

14230   738626 GCATATCCCTAAAGGGAATAGAAAG TTACGTTTATTTTTGTTGCACCCACGGGCCTCGACTGATACGTA spacer 
length: 44 repeater length: 25

14231   738696 GCATATCCCTAAAGGGAATAGAAAG AGGAACCTGGCTACCAGGCTTGCTAGTCTCCTGGCGTC spacer 
length: 38 repeater length: 25

14232   738760 GCATATCCCTAAAGGGAATAGAAAG TGCTTCGAGGCTGGGAAGATGGCGTGCTAGGTGAGTTAGCA spacer 
length: 41 repeater length: 25

14233   738827 GCATATCCCTAAAGGGAATAGAAAG AGCCCCCTGGCTCCATGGAAGCGTATAGCAAGAATAGTACCG spacer 
length: 42 repeater length: 25

14234   738895 GCATATCCCTAAAGGGAATAGAAAG AGCCCCTACCTCGCCGCGGGCGAACCCGACCCCAGAT spacer 
length: 37 repeater length: 25

14235   738958 GCATATCCCTAAAGGGAATAGAAAG ATGGTGATGTAGGCCTCCAGGACGGCCATACTGTGTAGT spacer 
length: 39 repeater length: 25

14236   739023 GCATATCCCTAAAGGGAATAGAAAG AGGCAGGCGGGGGCTGAGGGTGTGGGTGAGAGGATAGGCAGGG spacer 
length: 43 repeater length: 25

14237   739092 GCATATCCCTAAAGGGAATAGAAAG GCAACCTCGTCAGGCTTCCACACGTTGCTAGCCACGGC spacer 
length: 38 repeater length: 25

14238   739156 GCATATCCCTAAAGGGAATAGAAAG TCGCAACCTCCTATCTGGCCGTTGTCACCGTTGCG spacer length: 
35 repeater length: 25

14239   739217 GCATATCCCTAAAGGGAATAGAAAG GGCAAATACTGTGTAAGGTCTACGGATGCCGTCTGCGCGGTTG spacer 
length: 43 repeater length: 25

14240   739286 GCATATCCCTAAAGGGAATAGAAAG CTGCATGAGCCCGTGTGTGCTGCTGGGCGGTATGCCCAGC spacer 
length: 40 repeater length: 25

14241   739352 GCATATCCCTAAAGGGAATAGAAAG GGCCTGGGACCGCGGCTCTCGCCTGGCTAGCCCTCTACAGG spacer 
length: 41 repeater length: 25

14242   739419 GCATATCCCTAAAGGGAATAGAAAG GCTATAGTAGCGTAGGTGCCAGAGTTGTTGAGATCATATT spacer 
length: 40 repeater length: 25

14243   739485 GCATATCCCTAAAGGGAATAGAAAG ATGATACTCGAGGAGTATGGGGGGTGATGGGTTGTGGAG spacer 
length: 39 repeater length: 25

14244   739550 GCATATCCCTAAAGGGAATAGAAAG TTCATAACAGCGTTTAGCCAGGTCACTCACACCTATCCACCCC spacer 
length: 43 repeater length: 25

14245   739619 GCATATCCCTAAAGGGAATAGAAAG ATGCCACAGCTCAGCCTCTATCTCACTGCTAGCCAAGC spacer 
length: 38 repeater length: 25

14246   739683 GCATATCCCTAAAGGGAATAGAAAG GGCGGGCGTGGACTACAGGCTCCAGCCGTACCTGCCA spacer 
length: 37 repeater length: 25

14247   739746 GCATATCCCTAAAGGGAATAGAAAG AGGCGGTGGTAGCGGGGGCTCGGGCGGCAGCGGCGGTGGC spacer 
length: 40 repeater length: 25

14248   739812 GCATATCCCTAAAGGGAATAGAAAG GGTTGCGTTGACCGGTCTTCACGAGTTCACCCACTATCTG
14249   
14250   
14251   GCA_000591055.1_ASM59105v1_genomic.fna(findCrispr):
14252   START       REPEAT                           

SPACER                                             
14253   crispr 1
14254   2287344 CGGCGGCAGTAGCGGTGGTGG TGGCAGTAGCGGTGGCGGAGGGG spacer length: 23 repeater 

length: 21
14255   2287389 CGGCGGCAGTAGCGGTGGTGG TGGCAGTAGCGGTGGCGGAG spacer length: 20 repeater 

length: 21
14256   2287431 CGGCGGCAGTAGCGGTGGTGG AGCAAACGGTGGGCGAAACG
14257   
14258   
14259   crispr 2
14260   221489 GAGCGCCAGCGAGGAGCACGC ATTGGCGAGCGGCGACGACGGAGCCGCGAGCGGTGAGGCG spacer length: 

40 repeater length: 21



14261   221551 GAGCGCCAGCGAGGAGCACGC ATTGGCGAGCGGCGACGACGGAGCCGCGAGCGGCGAGGCG spacer length: 
40 repeater length: 21

14262   221613 GAGCGCCAGCGAGGAGCACGC GCGTCAGCGAGGCCTGCTCGCCACGACGTGAGAAACGATG
14263   
14264   
14265   crispr 3
14266   370840 CCGGTTCGAACCCGGCAGGGCCCA 

CTTCTGTGCGACGAGCGGACGCGAGGAGCCGGACGTGCCGTCTTCCGGTTCGAACCCTGCCACGAGCGAGCGAAGCGAGTGAAGTG
GC spacer length: 88 repeater length: 24

14267   370953 CCGGTTCGAACCCGGCAGGGCCCA 
CTTTTGTGCGACGAGCGGACGCGAGGAGCCGGACGTGCCGTCTTCCGGTTCGAACCCTGCCACGAGCGAGCGAAGCGAGTGAAGTG
GC spacer length: 88 repeater length: 24

14268   371066 CCGGTTCGAACCCGGCAGGGCCCA 
AGGCGTCCAAGATCGCATCGAGCAGCTTCGATTGGGCGGCCGCGAGGTGTTCGGAAAACGTCGAGGTAGTGATACCGAGCGCGTCG
GC

14269   
14270   
14271   crispr 4
14272   2763369 GCGAACCCGACGCAGAAAAAGGTCG 

GAAGCAATCGAGGACCAGCGTCCGCGCGCCGCAGGCGCGCGGTTCGCCGGCTGTGAGACCGAAGGTCGAACAGCCGGCCTTTTTCA
TCGACGTTTTTCAAGGAGTGGTTCGCCTCT spacer length: 116 repeater length: 25

14273   2763511 GCGAACCCGACGCAGAAAAAGGTCG 
GAAGCAATCGAGGACCAGCGTCCGCGCGCCGCAGGCGCGCGGTTCGCCGGCTGTGAGACCGAAGGTCGAACAGCCGGCCTTTTTCA
TCGACGTTTTTCAAGGAGTGGTTCGCCTCC spacer length: 116 repeater length: 25

14274   2763653 GCGAACCCGACGCAGAAAAAGGTCG 
ACGGTGGGCGAAACGGTCGACGAGAAGGTCGAAGAGAAAGTCGAGCAGACGGTCAAAGAGACCATCGACGGCGAGGACGGGACGGA
CGACGCCAATACGTAGGCGATACCGGACTC

14275   
14276   
14277   crispr 5
14278   1375472 TGCGCGGGACCGGATTCGAACCGGA 

GGGAGACGGTCGGCCTCGCTTCGCTCAGCCGCTGCGACTCCCTGGGTTCGAACCCGCTGACGATGCCACTCCGCACTGCTGTTCGG
AGATGGC spacer length: 93 repeater length: 25

14279   1375591 TGCGCGGGACCGGATTCGAACCGGA 
ACCAGACGTGCTCGCTTCGCTGCGCGCGTCTGGTGGGACTCGAACCGCTCCTGCTCTCTCGTCGCTTCGCTCCTCA spacer 
length: 76 repeater length: 25

14280   1375693 TGCGCGGGACCGGATTCGAACCGGA 
TTCGAACACCACCGAGCAGTGCCGAGCGTCAGCGAGGCCTGCTCGCCACGACGTGAGAAACGATGCGGCCGGGGAG

14281   
14282   
14283   crispr 6
14284   1266335 ACCGTCGAGGAGACGGTCGGTGACAC 

GGTCGAGGAGACTGTCGGCGAAACCGTCGAGGAGAAAGTCGAAGAAACCGTCGAAAA spacer length: 57 repeater 
length: 26

14285   1266419 ACCGTCGAGGAGACGGTCGGTGACAC 
GGTCGAAGAGACTGTCGAGGAGACCGTCGGCGAAACCGTCGAGGAGAAAGTCGAAGA spacer length: 57 repeater 
length: 26

14286   1266503 ACCGTCGAGGAGACGGTCGGTGACAC 
GGAAGACGAGCCTCGCGATCGGAGGGGACGAAACCGCCCCACCGTCACCCGGTCCGG

14287   
14288   
14289   crispr 7
14290   948977 CGAGTGTGCTCCGGGCGAAGCGAGTGCGTC 

CTGAACGAAGCGAGTGCGTCCTGAACGAAGCGAGTGCGTCTCGAACGAA spacer length: 49 repeater length: 
30

14291   949057 CGAGTGTGCTCCGGGCGAAGCGAGTGCGTC TCGAACGAAGCGAGTGCGTCCTGAACGAA spacer length: 
29 repeater length: 30

14292   949117 CGAGTGTGCTCCGGGCGAAGCGAGTGCGTC GGCCTGCTCGCCACGACGTGAGAAACGAT
14293   
14294   
14295   crispr 8
14296   2801497 AGTGTTTCGTCGTTGCGGAGCGAGCGTAAGCGAGCGATGC 

AACGCCGAGGCTCGGAAGACGAGCCTCGCGAGTCTTCCGGTGTTTCGGCGCGGCGGGTTCGCGCCGAAGCTTGTGAGGCGAGCGTA
GCGAGTCTCA spacer length: 96 repeater length: 40

14297   2801634 AGTGTTTCGTCGTTGCGGAGCGAGCGTAAGCGAGCGATGC 
AACGCCGAGGTTCGGAAGACGAGCCTCGCGAGTCTTCCGGTGTTTCGGCGCGGCGGGTTCGCGCCGAAGCTTGTGAGGCGAGCGTA
GCGAGTCTCA spacer length: 96 repeater length: 40

14298   2801771 AGTGTTTCGTCGTTGCGGAGCGAGCGTAAGCGAGCGATGC 
AACGCCGAGGTTCGGAAGACGAGCCTCGCGAGTCTTCCGGTGTTTCGGCGCGGCGGGTTCGCGCCGAAGCTTGTGAGGCGAGCGTA
GCGAGTCTCA spacer length: 96 repeater length: 40

14299   2801908 AGTGTTTCGTCGTTGCGGAGCGAGCGTAAGCGAGCGATGC 



ACGACGTGAGAAACGATGCGGCCGGGGAGTTTCACCCTGGAAGACGCAGCGCGAACGGGGTGAGCGACCGTCTGCCTCCGGTTCAA
CTCCCTCTCG

14300   
14301   
14302   crispr 9
14303   2351564 CCGAGCGTCAGCGAGGCCTGCTCGCCACGACGTGAGAAAC 

GGTGCGGCCGGGGAGTTGATCCCTGGGCGTCGCGCGCAGCGAAGCGAGCACGTCTACCTCCGGTTCAACTCCCTCTCGGCCCGTAT
TCCGTTTCGAACACCACCGAGCAGT spacer length: 111 repeater length: 40

14304   2351716 CCGAGCGTCAGCGAGGCCTGCTCGCCACGACGTGAGAAAC 
GATGCGGCTGGGGAGTTGATCCCTGGGCGTCGCGCGCAGCGAAGCGAGCACGTCGGCCTCCGGTTCAACTCCCTCTCGGCCCGTAT
TCCGTTTCGAACACCACCGAGCAGT spacer length: 111 repeater length: 40

14305   2351868 CCGAGCGTCAGCGAGGCCTGCTCGCCACGACGTGAGAAAC 
GATGCGGCTGGGGAGTTGATCCCTGGGCGTCGCGCGCAGCGAAGCGAGCACGTCGGCCTCCGGTTCAACTCCCTCTCGGCCCGTAT
TCCGTTTCGAACACCACCGAGCAGT spacer length: 111 repeater length: 40

14306   2352020 CCGAGCGTCAGCGAGGCCTGCTCGCCACGACGTGAGAAAC 
TCGAGCAGCTTCGATTGGGCGGCCGCGAGGTGTTCGGAAAACGTCGAGGTAGTGATACCGAGCGCGTCGGCGACCTCGCCGGCGTT
CGCGCCCTTCGGGTGATCGAAGTAG

14307   
14308   
14309   GCA_000698785.1_ASM69878v1_genomic.fna(findCrispr):
14310   START       REPEAT                           

SPACER                                             
14311   crispr 1
14312   187037 CCGCCAGCTCCACCGGCACC 

GCCGCCATTGCTACCCGGTTCTCCAGGTTCTCCAGGCTCTCCCGGCTCGCCAGGTTCTCCTGGTTCTCCACAAGCTCCTCCATCGC
CGCCGTCACCTCCGGC spacer length: 102 repeater length: 20

14313   187160 CCGCCAGCTCCACCGGCACC ACCACCTGCTCCGCCAGCTCCTCCATCGCCGCCGTCACCTCCGGC spacer 
length: 45 repeater length: 20

14314   187226 CCGCCAGCTCCACCGGCACC ATAGATGGAAGCAACAATGCAAAGATTGCAAGCATACAGGTTGGG
14315   
14316   
14317   crispr 2
14318   1374418 ACAATGATGATGACCACTACT 

GGTCAAGCTACAACAACAAGCACGATGATGACGACAATGATGATGACTTTGACTGTGTTTGCTTCTTCAAGGACAAC spacer 
length: 77 repeater length: 21

14319   1374517 ACAATGATGATGACCACTACT 
GGTCAAGCTACAACAACAAGCACGATGATGACGACAATGATGACAAGGACGTCATTGTATGCATCCTTAAGAAC spacer 
length: 74 repeater length: 21

14320   1374613 ACAATGATGATGACCACTACT 
AGATGGAAGCAACAATGCAAAGATTGCAAGCATACAGGTTGGGGTGAATCCTTCTGGAATAGCTGTCAACCCAG

14321   
14322   
14323   crispr 3
14324   2174924 GTTTGAATCGCACTATTATAGGATTGAAAG CAGGCTAAGGATGCGTTGTCGGAGTGGAACATAGA spacer 

length: 35 repeater length: 30
14325   2174990 GTTTGAATCGCACTATTATAGGATTGAAAG GAAGTACCAGGTATTGAGAGAGATGGTAGAAGTAG spacer 

length: 35 repeater length: 30
14326   2175056 GTTTGAATCGCACTATTATAGGATTGAAAG TACGGCAATTCGGCAAGGATAGCCCACAGGCT spacer 

length: 32 repeater length: 30
14327   2175119 GTTTGAATCGCACTATTATAGGATTGAAAG TCAGCAATCATCCCCCGGATGTTGCCGTTAATCAT spacer 

length: 35 repeater length: 30
14328   2175185 GTTTGAATCGCACTATTATAGGATTGAAAG TAGTTGGCGCCGCTGTCGTTGCAGCCGTCGCATCCG spacer 

length: 36 repeater length: 30
14329   2175252 GTTTGAATCGCACTATTATAGGATTGAAAG CAGTTAGCAGACTATCAATACAACATCTGGCAGTCG spacer 

length: 36 repeater length: 30
14330   2175319 GTTTGAATCGCACTATTATAGGATTGAAAG ACAATCCACAGTTAGGTACAGGCATACCATCAAGTG spacer 

length: 36 repeater length: 30
14331   2175386 GTTTGAATCGCACTATTATAGGATTGAAAG GTTTGGGTACGGCAGGGATTTTGTCTTTGCCCTTTA spacer 

length: 36 repeater length: 30
14332   2175453 GTTTGAATCGCACTATTATAGGATTGAAAG TAAAGAGACCGAGGCCGATGATTCCAACCACTATGC spacer 

length: 36 repeater length: 30
14333   2175520 GTTTGAATCGCACTATTATAGGATTGAAAG CTTTGAGACGACCTTCCGCCTTCCATAGTCGTATT spacer 

length: 35 repeater length: 30
14334   2175586 GTTTGAATCGCACTATTATAGGATTGAAAG AATATGATAAAGGATAGGTTATACGCTCCATGTCC spacer 

length: 35 repeater length: 30
14335   2175652 GTTTGAATCGCACTATTATAGGATTGAAAG TTGTAAAAGGAGTGCCAAGAACTACGTTTTTGATT spacer 

length: 35 repeater length: 30
14336   2175718 GTTTGAATCGCACTATTATAGGATTGAAAG AGCAGGGAGTTTCTCCCGTTCTCTCATCATTACCC spacer 

length: 35 repeater length: 30
14337   2175784 GTTTGAATCGCACTATTATAGGATTGAAAG TAAAGCGCGCCGTGGCGCGTGCCGCTCGCCTCCA spacer 

length: 34 repeater length: 30



14338   2175849 GTTTGAATCGCACTATTATAGGATTGAAAG CCCCCTTACTTGCCGTTGCTCAGTGCGTTCAACGCT spacer 
length: 36 repeater length: 30

14339   2175916 GTTTGAATCGCACTATTATAGGATTGAAAG CTGTTAACAATTTGGATGTCAAGCCCCACATACTT spacer 
length: 35 repeater length: 30

14340   2175982 GTTTGAATCGCACTATTATAGGATTGAAAG GCAGCAGGTGCCGGCAATCCGGACGCAATAATGAG spacer 
length: 35 repeater length: 30

14341   2176048 GTTTGAATCGCACTATTATAGGATTGAAAG CCGCTTGACGACGACTTTGAAGACGACGACGCTCC spacer 
length: 35 repeater length: 30

14342   2176114 GTTTGAATCGCACTATTATAGGATTGAAAG AAAAAGTTAAAGAATTGGCAAAAAGCGTGCCTGCT spacer 
length: 35 repeater length: 30

14343   2176180 GTTTGAATCGCACTATTATAGGATTGAAAG ATTGTTGCAGTAAAGATATGGCCTATTTGCGCGCT spacer 
length: 35 repeater length: 30

14344   2176246 GTTTGAATCGCACTATTATAGGATTGAAAG AATATCCTTGGGAAATCACGTTGATGTCTAGCCAT spacer 
length: 35 repeater length: 30

14345   2176312 GTTTGAATCGCACTATTATAGGATTGAAAG AGCACCATGAAAGGAATCTTGCGCTTGCGTTTTTT spacer 
length: 35 repeater length: 30

14346   2176378 GTTTGAATCGCACTATTATAGGATTGAAAG TAATTTGGCTCTCTGAAAGACCGCCCCACATGCTC spacer 
length: 35 repeater length: 30

14347   2176444 GTTTGAATCGCACTATTATAGGATTGAAAG GGTAGACAAATACGGTAATGGGGTGGGCCTGGTAA spacer 
length: 35 repeater length: 30

14348   2176510 GTTTGAATCGCACTATTATAGGATTGAAAG GGTTATCAGGACCATCAACAGCCCAAGCACAATTA spacer 
length: 35 repeater length: 30

14349   2176576 GTTTGAATCGCACTATTATAGGATTGAAAG GACGTTCCACCGCCGCCAGTGGAAGGCGGGCTGCCG spacer 
length: 36 repeater length: 30

14350   2176643 GTTTGAATCGCACTATTATAGGATTGAAAG ATCTCCAAACCAAGTAGTAAATGCGTATGGTATCAA spacer 
length: 36 repeater length: 30

14351   2176710 GTTTGAATCGCACTATTATAGGATTGAAAG CTTCAACGCTCAACGAGGATAACCCGATGTCGCT spacer 
length: 34 repeater length: 30

14352   2176775 GTTTGAATCGCACTATTATAGGATTGAAAG ACCGGGCCATGCCTTGTTTTACTCGTCCGCATGGCT spacer 
length: 36 repeater length: 30

14353   2176842 GTTTGAATCGCACTATTATAGGATTGAAAG AGGTCTATCTTGCAACCGGCAAAAAGATCGCAATAG spacer 
length: 36 repeater length: 30

14354   2176909 GTTTGAATCGCACTATTATAGGATTGAAAG AGTTCATGAGAGCACTGCAGGTGGTATTTACCTAG spacer 
length: 35 repeater length: 30

14355   2176975 GTTTGAATCGCACTATTATAGGATTGAAAG TCCTTCTGGAATAGCTGTCAACCCAGATACAAACA
14356   
14357   
14358   crispr 4
14359   2347669 CTTTGCCACCGGCCTCGGCACCGGCCTCGGC 

TACCACCTCCCGTCATTTACCGAGCAGCTGAAGGAGGAGATCATTGGCTGGATAGACAAGGACAGCA spacer length: 
67 repeater length: 31

14360   2347768 CTTTGCCACCGGCCTCGGCACCGGCCTCGGC 
CGCTCATTCCAGCACCTCGACGGGATAACGCAGCGGGGAATCCTCGACTGGATAGACAAGGACAGCA spacer length: 
67 repeater length: 31

14361   2347867 CTTTGCCACCGGCCTCGGCACCGGCCTCGGC 
GGGTGAATCCTTCTGGAATAGCTGTCAACCCAGATACAAACAGAATCTATGTTACTAACTATATAGA

14362   
14363   
14364   crispr 5
14365   1475494 GTTTCAATCCTTGTTTTAATGGATTTGTCTTTCAGAC TTAAGGAGAAAGAAAGAACTATTCGTTTGTTTGGT 

spacer length: 35 repeater length: 37
14366   1475567 GTTTCAATCCTTGTTTTAATGGATTTGTCTTTCAGAC AACAACTGGAAATAGGTGAGCTGTACTCTTTTGAA 

spacer length: 35 repeater length: 37
14367   1475640 GTTTCAATCCTTGTTTTAATGGATTTGTCTTTCAGAC CAATACTCGAGGTATTAGGCTTTGAAAATAGAA 

spacer length: 33 repeater length: 37
14368   1475711 GTTTCAATCCTTGTTTTAATGGATTTGTCTTTCAGAC AGACTGGTTCAGGGCTATCTGCCGCAAGTATGGGT 

spacer length: 35 repeater length: 37
14369   1475784 GTTTCAATCCTTGTTTTAATGGATTTGTCTTTCAGAC TCAACATTTCTATGGGAAGAGGGATAAGAATGA 

spacer length: 33 repeater length: 37
14370   1475855 GTTTCAATCCTTGTTTTAATGGATTTGTCTTTCAGAC CCTGTTCAAAAGCACCCTTCAGAGCTGTAAGTTCA 

spacer length: 35 repeater length: 37
14371   1475928 GTTTCAATCCTTGTTTTAATGGATTTGTCTTTCAGAC AAGATGACACTCGACGGTACCAACTATTATGCA 

spacer length: 33 repeater length: 37
14372   1475999 GTTTCAATCCTTGTTTTAATGGATTTGTCTTTCAGAC ATGCCAATTTCCAGCTTAATGAGTACGGCGTGAAAT 

spacer length: 36 repeater length: 37
14373   1476073 GTTTCAATCCTTGTTTTAATGGATTTGTCTTTCAGAC TTCGATATTTGGAAACATAACAGAAAGTGATTCT 

spacer length: 34 repeater length: 37
14374   1476145 GTTTCAATCCTTGTTTTAATGGATTTGTCTTTCAGAC TCCATACCACAGAATCCAACGAAATCTCAATGAC 

spacer length: 34 repeater length: 37
14375   1476217 GTTTCAATCCTTGTTTTAATGGATTTGTCTTTCAGAC GCTTGGTTATGAACGACTATGCCGACCTTGGCTTCA 

spacer length: 36 repeater length: 37



14376   1476291 GTTTCAATCCTTGTTTTAATGGATTTGTCTTTCAGAC TGCTACGGACCCGGCAGCTACATACTGATCAAGG 
spacer length: 34 repeater length: 37

14377   1476363 GTTTCAATCCTTGTTTTAATGGATTTGTCTTTCAGAC ACAACGACGACGATGAGGAGGCCGACGACAACAAAA 
spacer length: 36 repeater length: 37

14378   1476437 GTTTCAATCCTTGTTTTAATGGATTTGTCTTTCAGAC TCCCAGAGTGTGCCTATTACATAATCGTATTCCTTA 
spacer length: 36 repeater length: 37

14379   1476511 GTTTCAATCCTTGTTTTAATGGATTTGTCTTTCAGAC GACGGAGGCTATCTTTTCCTGGAAGGAAGTATCA 
spacer length: 34 repeater length: 37

14380   1476583 GTTTCAATCCTTGTTTTAATGGATTTGTCTTTCAGAC CCCAAGTAGAAGCCACCGAGTCAGTGGTGGTATCTA 
spacer length: 36 repeater length: 37

14381   1476657 GTTTCAATCCTTGTTTTAATGGATTTGTCTTTCAGAC GATAGGCAAGGACCTGTGCGACCAGCAGCTTTCG 
spacer length: 34 repeater length: 37

14382   1476729 GTTTCAATCCTTGTTTTAATGGATTTGTCTTTCAGAC GTCATCTGTCAGGTGGAACAGGCCCGCTAGTCT 
spacer length: 33 repeater length: 37

14383   1476800 GTTTCAATCCTTGTTTTAATGGATTTGTCTTTCAGAC GTACGTGAAATTGTTTGCCCTGCAACCAGCCGC 
spacer length: 33 repeater length: 37

14384   1476871 GTTTCAATCCTTGTTTTAATGGATTTGTCTTTCAGAC CTCTATGGTCATCCAGCATTCGACTACGGACTAG 
spacer length: 34 repeater length: 37

14385   1476943 GTTTCAATCCTTGTTTTAATGGATTTGTCTTTCAGAC GCATGCAAACGTCGTGTTGACTGGAAGAATGACGTC 
spacer length: 36 repeater length: 37

14386   1477017 GTTTCAATCCTTGTTTTAATGGATTTGTCTTTCAGAC CGGGATATCGAGCCTAACCTAGTGACTGCAATAG 
spacer length: 34 repeater length: 37

14387   1477089 GTTTCAATCCTTGTTTTAATGGATTTGTCTTTCAGAC GTATATCTCTCAGTCACTTCGGATAGCGACAGA 
spacer length: 33 repeater length: 37

14388   1477160 GTTTCAATCCTTGTTTTAATGGATTTGTCTTTCAGAC CATTTGACCAGTCACGCGCATACTCAAATGAGAGGA 
spacer length: 36 repeater length: 37

14389   1477234 GTTTCAATCCTTGTTTTAATGGATTTGTCTTTCAGAC TCTATCACGTATGATGCCCACCCTCTCACTGGTAG 
spacer length: 35 repeater length: 37

14390   1477307 GTTTCAATCCTTGTTTTAATGGATTTGTCTTTCAGAC GATCGTTATAGCGCCGTCGCCTACTGCATTAAA 
spacer length: 33 repeater length: 37

14391   1477378 GTTTCAATCCTTGTTTTAATGGATTTGTCTTTCAGAC ATCTTGACCTTAGGCATAAACACGCCTGCAAGC 
spacer length: 33 repeater length: 37

14392   1477449 GTTTCAATCCTTGTTTTAATGGATTTGTCTTTCAGAC TAAAGGGCCAAAAACCGGGAGAGAGGTGGTTAACG 
spacer length: 35 repeater length: 37

14393   1477522 GTTTCAATCCTTGTTTTAATGGATTTGTCTTTCAGAC AAGAAAGTCCTTGACGGCTATGGTAGTATCCTTT 
spacer length: 34 repeater length: 37

14394   1477594 GTTTCAATCCTTGTTTTAATGGATTTGTCTTTCAGAC GAATCAAAATTAAGACACGCTTGGCACGTTGGC 
spacer length: 33 repeater length: 37

14395   1477665 GTTTCAATCCTTGTTTTAATGGATTTGTCTTTCAGAC CTCCTCCAGAGCCTACTCCTGCAGGACTTAGCTCT 
spacer length: 35 repeater length: 37

14396   1477738 GTTTCAATCCTTGTTTTAATGGATTTGTCTTTCAGAC TCCCTTACCATATACTCGATTATTGCCTTTAGGTT 
spacer length: 35 repeater length: 37

14397   1477811 GTTTCAATCCTTGTTTTAATGGATTTGTCTTTCAGAC ATGCTAGAGCGGGTAATCATACATGCCAAGAGTTTCA 
spacer length: 37 repeater length: 37

14398   1477886 GTTTCAATCCTTGTTTTAATGGATTTGTCTTTCAGAC ACATCTTCGACTACCACGGCGTGGTGCCGACAAGG 
spacer length: 35 repeater length: 37

14399   1477959 GTTTCAATCCTTGTTTTAATGGATTTGTCTTTCAGAC AATCTTTTTTCCCTCTCCTTTTATTTTGTAATATG 
spacer length: 35 repeater length: 37

14400   1478032 GTTTCAATCCTTGTTTTAATGGATTTGTCTTTCAGAC ACCCGTTTTTTCGTCCTTTATCCCTACGTCGGCAT 
spacer length: 35 repeater length: 37

14401   1478105 GTTTCAATCCTTGTTTTAATGGATTTGTCTTTCAGAC CTCTCTGGATTCTCACCTTGTACATACAGTTAGG 
spacer length: 34 repeater length: 37

14402   1478177 GTTTCAATCCTTGTTTTAATGGATTTGTCTTTCAGAC ATCTCAAAACACTTGCCAACCAGTAAGAGTAGCA 
spacer length: 34 repeater length: 37

14403   1478249 GTTTCAATCCTTGTTTTAATGGATTTGTCTTTCAGAC ACTAGTAGGTGAAGATCACCTAATTTATTCTATAA 
spacer length: 35 repeater length: 37

14404   1478322 GTTTCAATCCTTGTTTTAATGGATTTGTCTTTCAGAC CTTCTGTATATTTTCCACCCTTACAACATAGTAAGC 
spacer length: 36 repeater length: 37

14405   1478396 GTTTCAATCCTTGTTTTAATGGATTTGTCTTTCAGAC ATACATCGTTTTCTTGTCGGTGATTGACGGCTTGCG 
spacer length: 36 repeater length: 37

14406   1478470 GTTTCAATCCTTGTTTTAATGGATTTGTCTTTCAGAC GAGATCACCGAATATGCAGAGAACTGGCTTCTGT 
spacer length: 34 repeater length: 37

14407   1478542 GTTTCAATCCTTGTTTTAATGGATTTGTCTTTCAGAC ATATTTCGGCCAGCTCGTGGACGTCGTTGGTATCCC 
spacer length: 36 repeater length: 37

14408   1478616 GTTTCAATCCTTGTTTTAATGGATTTGTCTTTCAGAC AGGGCTACGAAAGACGTTTCCAGTAGGTTTATGC 
spacer length: 34 repeater length: 37

14409   1478688 GTTTCAATCCTTGTTTTAATGGATTTGTCTTTCAGAC TCAAATAATTTACGAGTTAGCTCTAGGGTAAGTG 
spacer length: 34 repeater length: 37

14410   1478760 GTTTCAATCCTTGTTTTAATGGATTTGTCTTTCAGAC AGCTGGAGGGGATTCTACCCTTACTTCTGATTTCA 
spacer length: 35 repeater length: 37

14411   1478833 GTTTCAATCCTTGTTTTAATGGATTTGTCTTTCAGAC TGAAAGGACCAGGGCGGACAAGGGAGTCCAGTACA 



spacer length: 35 repeater length: 37
14412   1478906 GTTTCAATCCTTGTTTTAATGGATTTGTCTTTCAGAC TAGATGGCACCGTCTCTGTGATTGATGGTAATAGT
14413   
14414   
14415   crispr 6
14416   1032556 CTGTCATAGATGGAAGCAACAATGCAAAGATTGCAAGCAT 

ACAGGTTGGCGCATATTCACAAATATCTGTCAACCCAGATACAAACAGAATCTATGTTACAGAACATCACATTGTTAACAACATAG
AACAAAACGGTACGGTA spacer length: 103 repeater length: 40

14417   1032700 CTGTCATAGATGGAAGCAACAATGCAAAGATTGCAAGCAT 
ACAGGTTGGGGTGAATCCTTCTGGAATAGCTGTCAACCCAGATACAAACAGAATCTATGTGATACACCACTATAATAAAATAAATG
ACAAATGGCAAAACGGTACGGTA spacer length: 109 repeater length: 40

14418   1032850 CTGTCATAGATGGAAGCAACAATGCAAAGATTGCAAGCAT 
AGATTGCAAGCATACAGGTTGGGGTGAATCCTTCTGGAATAGCTGTCAACCCAGATACAAACAGAATCTATGTTACTAACTATATA
GATGGCACCGTCTCTGTGATTGA

14419   
14420   
14421   GCA_000725425.1_ASM72542v1_genomic.fna(findCrispr):
14422   START       REPEAT                           

SPACER                                             
14423   crispr 1
14424   736243 GGTT CCAATAAGACTTTAGAAGTATTGAAAGATCGGGCAGGTTGCGGAGTGGGTAGTTGAAAAAG spacer 

length: 61 repeater length: 4
14425   736309 GGTT 

CCAATAAGACTTTAGAAGTATTGAAAGCTCTGGCGTGAGAGGTGCAAAGTTTGCAAAGATATTAGTTCCAATAAGACTTTAGAAGT
ATTGAAAGCACTCAAGGCGTTGCAGCACATTGAGATTGAGATC spacer length: 129 repeater length: 4

14426   736443 GGTT CCAATAAGACTTTAGAAGTATTGAAAGTCATCTTTAGCATGAAGTAGCTCAAAGGAGTGTT spacer 
length: 61 repeater length: 4

14427   736509 GGTT CTTCTAAAGTCTTATTGGAACAGGGGCGGATTTTTGAGATTTTGTCCTATAAACCCCTATG
14428   
14429   
14430   crispr 2
14431   1426489 CTTTCAATTCTTCTAAAGTCTTATTGGAAC 

TCATAGATGGCAGAAAATTCCGCTTTTGGCAAGAAACACTTTCAATACTTCTAAAGTCTTATTGGAACTGGAGGGGTGAGCGGTGG
CAAGTAGGAAGAGAAAACT spacer length: 105 repeater length: 30

14432   1426625 CTTTCAATTCTTCTAAAGTCTTATTGGAAC TTTCCTCAGAAACCCAAACATCAATAGACCAGACC spacer 
length: 35 repeater length: 30

14433   1426691 CTTTCAATTCTTCTAAAGTCTTATTGGAAC GTTGGTATAGAATTATTTGACAAATTCAGCGATAAG spacer 
length: 36 repeater length: 30

14434   1426758 CTTTCAATTCTTCTAAAGTCTTATTGGAAC CGGTTATAAAGAGCTTTACAAATACGAAAACGGCCG spacer 
length: 36 repeater length: 30

14435   1426825 CTTTCAATTCTTCTAAAGTCTTATTGGAAC CTGTAACAGGATTATAAACCTCCTCAGCCCCTATT spacer 
length: 35 repeater length: 30

14436   1426891 CTTTCAATTCTTCTAAAGTCTTATTGGAAC TTTTGGAACTGCACCGTAGTAACTCCAAAATTTATA spacer 
length: 36 repeater length: 30

14437   1426958 CTTTCAATTCTTCTAAAGTCTTATTGGAAC GGTGAACAACACTCCAAAAGCCGGTCTAATCTATGT spacer 
length: 36 repeater length: 30

14438   1427025 CTTTCAATTCTTCTAAAGTCTTATTGGAAC CAGGATAATTCAAACGTTTACATTGACAACAACCA spacer 
length: 35 repeater length: 30

14439   1427091 CTTTCAATTCTTCTAAAGTCTTATTGGAAC TAACCCTAAGCTTTTCCCACAAGTACTAAAGTTTAC spacer 
length: 36 repeater length: 30

14440   1427158 CTTTCAATTCTTCTAAAGTCTTATTGGAAC CTTTGAGGACAAGGTAGATAGAACAAATGAGTTCT spacer 
length: 35 repeater length: 30

14441   1427224 CTTTCAATTCTTCTAAAGTCTTATTGGAAC TGCAGCAATACACAAGCAAGACAATCACAATAAACG spacer 
length: 36 repeater length: 30

14442   1427291 CTTTCAATTCTTCTAAAGTCTTATTGGAAC GCTTTTACTACTCGTTTCAGGCCTTTTGCAAGTATG spacer 
length: 36 repeater length: 30

14443   1427358 CTTTCAATTCTTCTAAAGTCTTATTGGAAC CCGCCCACCAAACCCCTTTCGATTAAAACCTACT spacer 
length: 34 repeater length: 30

14444   1427423 CTTTCAATTCTTCTAAAGTCTTATTGGAAC GAACACTAGGCAAAGGGTAAAAGAGTTATACGAAA spacer 
length: 35 repeater length: 30

14445   1427489 CTTTCAATTCTTCTAAAGTCTTATTGGAAC CATATCTGTTGCATACACTACTGCTTCGCTGAGGAT spacer 
length: 36 repeater length: 30

14446   1427556 CTTTCAATTCTTCTAAAGTCTTATTGGAAC AGAGGGTGAGGATTTAACGATTATTAGATTTAGCA spacer 
length: 35 repeater length: 30

14447   1427622 CTTTCAATTCTTCTAAAGTCTTATTGGAAC CCATTTGAACATTTTGAACGCTTAGAGGTTTGTAAT spacer 
length: 36 repeater length: 30

14448   1427689 CTTTCAATTCTTCTAAAGTCTTATTGGAAC CTTGCACCCAGCAGTATCCATGTCTGAGATTACA spacer 
length: 34 repeater length: 30

14449   1427754 CTTTCAATTCTTCTAAAGTCTTATTGGAAC CACCGGATTGGGTTGTTACGCTATTAGCCGCTTTA spacer 
length: 35 repeater length: 30

14450   1427820 CTTTCAATTCTTCTAAAGTCTTATTGGAAC TTAAACAGTCAGAACTAAAACAAATACTGAGCAAGA spacer 



length: 36 repeater length: 30
14451   1427887 CTTTCAATTCTTCTAAAGTCTTATTGGAAC CCTCGAAGGGGATAAAATAATAATTGAAAAAGCGA spacer 

length: 35 repeater length: 30
14452   1427953 CTTTCAATTCTTCTAAAGTCTTATTGGAAC TCATAGCTAGTGCCGTTTCTGAAAACAATGAAGTTA spacer 

length: 36 repeater length: 30
14453   1428020 CTTTCAATTCTTCTAAAGTCTTATTGGAAC TGTGATTATTGTGAATATTGTTTTAGTATTGTTA spacer 

length: 34 repeater length: 30
14454   1428085 CTTTCAATTCTTCTAAAGTCTTATTGGAAC AGTTCCTAACCTGCCTATCAGAAACCCCCAGTATC spacer 

length: 35 repeater length: 30
14455   1428151 CTTTCAATTCTTCTAAAGTCTTATTGGAAC CGATTCTCCGATCACAATGGCGAACATTGCCCAGAGC spacer 

length: 37 repeater length: 30
14456   1428219 CTTTCAATTCTTCTAAAGTCTTATTGGAAC CCTCTTAGTCCGGTTATAACTGATGAGTATAGAGTA spacer 

length: 36 repeater length: 30
14457   1428286 CTTTCAATTCTTCTAAAGTCTTATTGGAAC AGCCAGCCGTGCAGCTCGCTTATGTAACCCTCCCAA spacer 

length: 36 repeater length: 30
14458   1428353 CTTTCAATTCTTCTAAAGTCTTATTGGAAC TTGCTAAAGCCAAGAATCTAGCTAAAATTCCAAGA spacer 

length: 35 repeater length: 30
14459   1428419 CTTTCAATTCTTCTAAAGTCTTATTGGAAC TTGAAAGGGATGAAATGACGGGTGAATGGATGTTTAAAG 

spacer length: 39 repeater length: 30
14460   1428489 CTTTCAATTCTTCTAAAGTCTTATTGGAAC GGATTTTTGAGATTTTGTCCTATAAACCCCTATGAAAAC
14461   
14462   
14463   crispr 3
14464   1003934 GTTCCAATAAGACTTTAGAAGTATTGAAAT GAGCTGGCAGAACGTGCTTTAACAGCAACGGAGCTTA spacer 

length: 37 repeater length: 30
14465   1004002 GTTCCAATAAGACTTTAGAAGTATTGAAAT GAGCTGGCAGAACGTGCTTTAACAGCAACGGAGCTTA spacer 

length: 37 repeater length: 30
14466   1004070 GTTCCAATAAGACTTTAGAAGTATTGAAAT CAGTGCCCTTTCTCGTCATCGAGGCGACAGGGTGGA spacer 

length: 36 repeater length: 30
14467   1004137 GTTCCAATAAGACTTTAGAAGTATTGAAAT TTGAAGGACCTCCAACCTCGAGCTTTTCGACAGCAG spacer 

length: 36 repeater length: 30
14468   1004204 GTTCCAATAAGACTTTAGAAGTATTGAAAT CATTTTTGTCGCCAAGGCCACAGCGGCGGCACTGAA spacer 

length: 36 repeater length: 30
14469   1004271 GTTCCAATAAGACTTTAGAAGTATTGAAAT GACTTTACGAAGCACAACAAGGATATTCTACCGATTTTCA 

spacer length: 40 repeater length: 30
14470   1004342 GTTCCAATAAGACTTTAGAAGTATTGAAAT ATGAGATGCTTAGTTTTGATGATATTAGCCTGGTC spacer 

length: 35 repeater length: 30
14471   1004408 GTTCCAATAAGACTTTAGAAGTATTGAAAT TGACCCTGAGCGGCCTGGCGTATATGGAGCTTTCGG spacer 

length: 36 repeater length: 30
14472   1004475 GTTCCAATAAGACTTTAGAAGTATTGAAAT TAGAGAAAGTTAGGGAGGAGTTGGGAGAGGCTAAT spacer 

length: 35 repeater length: 30
14473   1004541 GTTCCAATAAGACTTTAGAAGTATTGAAAT TCAATTCCTGCAGGGGGGAGCATTACAATTTATCTTT spacer 

length: 37 repeater length: 30
14474   1004609 GTTCCAATAAGACTTTAGAAGTATTGAAAT ATGGTGCTTAATTTTGTATGAAAAAAACGCTTTTTA spacer 

length: 36 repeater length: 30
14475   1004676 GTTCCAATAAGACTTTAGAAGTATTGAAAT ATTGCGTTATTGTCTTTAGTGTAAACCACTGAGCC spacer 

length: 35 repeater length: 30
14476   1004742 GTTCCAATAAGACTTTAGAAGTATTGAAAT TAAGGGGTGTAATAGTCTTCAACTCATTGTAAATTG spacer 

length: 36 repeater length: 30
14477   1004809 GTTCCAATAAGACTTTAGAAGTATTGAAAT TGCAAGTATCGAAAGACGGGGATTTATTGGCAATA spacer 

length: 35 repeater length: 30
14478   1004875 GTTCCAATAAGACTTTAGAAGTATTGAAAT CGGTCTTGAGGTTATCTCGGTTTTGGAGGAGCTTG spacer 

length: 35 repeater length: 30
14479   1004941 GTTCCAATAAGACTTTAGAAGTATTGAAAT TTGACTACCGCTTTGGTAGTAGATTTCACGGTAACCG spacer 

length: 37 repeater length: 30
14480   1005009 GTTCCAATAAGACTTTAGAAGTATTGAAAT TTGTGTTGCTAAAGGCATAATAAAGGGTTACTGA spacer 

length: 34 repeater length: 30
14481   1005074 GTTCCAATAAGACTTTAGAAGTATTGAAAT AACTTTGGGAAAACTGGAAAACAAGGGCTTCTTTGG spacer 

length: 36 repeater length: 30
14482   1005141 GTTCCAATAAGACTTTAGAAGTATTGAAAT AGTGATAAGGTGATATACATGGAAGAATTTAAGGA spacer 

length: 35 repeater length: 30
14483   1005207 GTTCCAATAAGACTTTAGAAGTATTGAAAT TTCCTTGGAAGATCAATTGAGTTGTTAGTAAGTGTA spacer 

length: 36 repeater length: 30
14484   1005274 GTTCCAATAAGACTTTAGAAGTATTGAAAT TTCCTTGGAAGATCAATTGAGTTGTTAGTAAGTGTA spacer 

length: 36 repeater length: 30
14485   1005341 GTTCCAATAAGACTTTAGAAGTATTGAAAT GCGGATTTTTGAGATTTTGTCCTATAAACCCCTATG
14486   
14487   
14488   GCA_000730285.1_ASM73028v1_genomic.fna(findCrispr):
14489   START       REPEAT                           

SPACER                                             



14490   crispr 1
14491   1586376 AACGCATTCTGTCCAGGCCGCGACAA 

CGATTGCAGCGGTGGAAACGGCGGCGCAGGTGGAGATGGAGGCAATGGTGGTGATGGTGGAGATGACTGTTCCGATAACAGCGATT
GCAGCGGTGGAAACGGTGGAAACGGCGGCAATGGCGGAAATGGAGG spacer length: 132 repeater length: 26

14492   1586535 AACGCATTCTGTCCAGGCCGCGACAA 
TGACTGTGGCGGCGGCGATGGAGGTGAGGGAGGCAATGGCGGAAATGGAGGCAATGGCGGCGACAACTGTTCTGACGATAGCGATT
GCAGCGGCGGCGATGGAGGTGATGGAGGCAACGGTGGAGACGGTGG spacer length: 132 repeater length: 26

14493   1586694 AACGCATTCTGTCCAGGCCGCGACAA 
CGATTGTAGCGGCGAGGAATTCTGTCCAGGTCACAACAGGGATTGTACCGACGGACGCGGAGACTAAAAGTCGCAACACAAGATAT
ACATGAAAATGGCGGTAAGAAGAAGCACCGCCTAATCTCTTCAATT

14494   
14495   
14496   crispr 2
14497   2110971 GTTTCAATCCTTGTTGTGGTGGATTCGTCTTTCAGAC ACATGGAACGCAACGGTAACAGCACAAACGCCA 

spacer length: 33 repeater length: 37
14498   2111042 GTTTCAATCCTTGTTGTGGTGGATTCGTCTTTCAGAC ATTCTTTGCAACATACTGTGAGAGCCAAAGACACTTG 

spacer length: 37 repeater length: 37
14499   2111117 GTTTCAATCCTTGTTGTGGTGGATTCGTCTTTCAGAC AGACAAGAATCTCCCAAAAAGCTCGTCATGGTTCA 

spacer length: 35 repeater length: 37
14500   2111190 GTTTCAATCCTTGTTGTGGTGGATTCGTCTTTCAGAC GGAAGCGGCAAGGATCAGGGTCGCCATCGAAGACG 

spacer length: 35 repeater length: 37
14501   2111263 GTTTCAATCCTTGTTGTGGTGGATTCGTCTTTCAGAC GCTTGGCAGATTCAATTTCCATATTTCCGCAACTC 

spacer length: 35 repeater length: 37
14502   2111336 GTTTCAATCCTTGTTGTGGTGGATTCGTCTTTCAGAC TGCTGTCAACATTCTAGTGCGGGAGCGCCTAGA 

spacer length: 33 repeater length: 37
14503   2111407 GTTTCAATCCTTGTTGTGGTGGATTCGTCTTTCAGAC AGGAATCAATGTCGGCAAGCCTGTAGCTCAAACA 

spacer length: 34 repeater length: 37
14504   2111479 GTTTCAATCCTTGTTGTGGTGGATTCGTCTTTCAGAC ACAAAGAGATCAAGATGCCTCCGACACCCGAACTAG 

spacer length: 36 repeater length: 37
14505   2111553 GTTTCAATCCTTGTTGTGGTGGATTCGTCTTTCAGAC TTCAACGACTACACTGCATCAACAGGTAGACCAG 

spacer length: 34 repeater length: 37
14506   2111625 GTTTCAATCCTTGTTGTGGTGGATTCGTCTTTCAGAC AAGCGTCTCTCCCTTGACAGAGCCGTTCATCTT 

spacer length: 33 repeater length: 37
14507   2111696 GTTTCAATCCTTGTTGTGGTGGATTCGTCTTTCAGAC ACGCGTACCCCGTCATGGCGCCTATCTGCCCCTTG 

spacer length: 35 repeater length: 37
14508   2111769 GTTTCAATCCTTGTTGTGGTGGATTCGTCTTTCAGAC TCTTTCTTGTTGACTTCGGTGAAAGAGAGTGCTG 

spacer length: 34 repeater length: 37
14509   2111841 GTTTCAATCCTTGTTGTGGTGGATTCGTCTTTCAGAC ATCTCCTTGTTGACCGGAAAGTCGCCATAGAACGCG 

spacer length: 36 repeater length: 37
14510   2111915 GTTTCAATCCTTGTTGTGGTGGATTCGTCTTTCAGAC TTGGGGCCAGTTCTGCCAGAACGTTGAGGCATTC 

spacer length: 34 repeater length: 37
14511   2111987 GTTTCAATCCTTGTTGTGGTGGATTCGTCTTTCAGAC CTATCTTCTGCCATCTCAATAGCTCAGCTCCAGG 

spacer length: 34 repeater length: 37
14512   2112059 GTTTCAATCCTTGTTGTGGTGGATTCGTCTTTCAGAC CTGCTATCGTCAAAGTTCAAAGCAACCGTGTAG 

spacer length: 33 repeater length: 37
14513   2112130 GTTTCAATCCTTGTTGTGGTGGATTCGTCTTTCAGAC GGCCAGAATCCCGCTAGAGCTGGTCGAAGTCAAGC 

spacer length: 35 repeater length: 37
14514   2112203 GTTTCAATCCTTGTTGTGGTGGATTCGTCTTTCAGAC CGCGAGAATCAGGGGAAATTCTGACGAGGCCAAGA 

spacer length: 35 repeater length: 37
14515   2112276 GTTTCAATCCTTGTTGTGGTGGATTCGTCTTTCAGAC TTGCCCCTATTCCCTTCTCACGAGCAAGTTTGT 

spacer length: 33 repeater length: 37
14516   2112347 GTTTCAATCCTTGTTGTGGTGGATTCGTCTTTCAGAC TGCGGCTCTTGCGGCGCTCTGATAGAGTGCGACA 

spacer length: 34 repeater length: 37
14517   2112419 GTTTCAATCCTTGTTGTGGTGGATTCGTCTTTCAGAC ACAAAGTCAGGAGTTTCCCATTCGTCCATGGGGA 

spacer length: 34 repeater length: 37
14518   2112491 GTTTCAATCCTTGTTGTGGTGGATTCGTCTTTCAGAC GTGTCGGTGTTGCTATACTGGCCATTGCGATCCTT 

spacer length: 35 repeater length: 37
14519   2112564 GTTTCAATCCTTGTTGTGGTGGATTCGTCTTTCAGAC GGCAAGTTTGAGCGCGAAGAAAAGCCGGTCGATTAC 

spacer length: 36 repeater length: 37
14520   2112638 GTTTCAATCCTTGTTGTGGTGGATTCGTCTTTCAGAC TGGTTAAAGAACCTCCCCCCCCTAAAACCG spacer 

length: 30 repeater length: 37
14521   2112706 GTTTCAATCCTTGTTGTGGTGGATTCGTCTTTCAGAC GGCAGGAAAAGGAGGGAAATAGAAAGGAGTAAA 

spacer length: 33 repeater length: 37
14522   2112777 GTTTCAATCCTTGTTGTGGTGGATTCGTCTTTCAGAC ATTATCACTATCAACACGGACAACACCGTAGACG 

spacer length: 34 repeater length: 37
14523   2112849 GTTTCAATCCTTGTTGTGGTGGATTCGTCTTTCAGAC GGCACAAAGACGGACCTATCGGAAAAGCTTGGGAT 

spacer length: 35 repeater length: 37
14524   2112922 GTTTCAATCCTTGTTGTGGTGGATTCGTCTTTCAGAC TTCGTTGCGTCGGCGCGCCGTCAATAATGGCATAG 

spacer length: 35 repeater length: 37
14525   2112995 GTTTCAATCCTTGTTGTGGTGGATTCGTCTTTCAGAC ACCACCAATCGAGAATGAGGTATCCCTTGTTATA 

spacer length: 34 repeater length: 37



14526   2113067 GTTTCAATCCTTGTTGTGGTGGATTCGTCTTTCAGAC GATTCAGAAGAGGCTCACGACATCGCCGTTGAGC 
spacer length: 34 repeater length: 37

14527   2113139 GTTTCAATCCTTGTTGTGGTGGATTCGTCTTTCAGAC ACACCACGAGAGACAAGAACAACGACGGGAAAAGC 
spacer length: 35 repeater length: 37

14528   2113212 GTTTCAATCCTTGTTGTGGTGGATTCGTCTTTCAGAC TCCGAAATTGCGGGTATGGAGGTAGAGGCGGAG 
spacer length: 33 repeater length: 37

14529   2113283 GTTTCAATCCTTGTTGTGGTGGATTCGTCTTTCAGAC CCAAAGGCGGAGGCAGATATTACAATAGAAAAC 
spacer length: 33 repeater length: 37

14530   2113354 GTTTCAATCCTTGTTGTGGTGGATTCGTCTTTCAGAC CGTAAAGGAGGTGTCCGAGTCGATAAACGTCTTG 
spacer length: 34 repeater length: 37

14531   2113426 GTTTCAATCCTTGTTGTGGTGGATTCGTCTTTCAGAC ACAATGTTTGCCCGCCGCAAGTCATTTATCAGGCTG 
spacer length: 36 repeater length: 37

14532   2113500 GTTTCAATCCTTGTTGTGGTGGATTCGTCTTTCAGAC GACCCGCACAAACTACCAAAGGCTCCAAGGCTAT 
spacer length: 34 repeater length: 37

14533   2113572 GTTTCAATCCTTGTTGTGGTGGATTCGTCTTTCAGAC TTCTCGGTTGGCGGGTTTCCTGCTCCGCTGGCAAC 
spacer length: 35 repeater length: 37

14534   2113645 GTTTCAATCCTTGTTGTGGTGGATTCGTCTTTCAGAC TTTTCGGAACGGGTCAAGTCGCGCCCGATGATGAC 
spacer length: 35 repeater length: 37

14535   2113718 GTTTCAATCCTTGTTGTGGTGGATTCGTCTTTCAGAC GCACTATTTCCGTCGCTTCCGGTAGCTGTAATA 
spacer length: 33 repeater length: 37

14536   2113789 GTTTCAATCCTTGTTGTGGTGGATTCGTCTTTCAGAC CTTCATTTACCAATGTGATAGCTCCTGCAGGAGA 
spacer length: 34 repeater length: 37

14537   2113861 GTTTCAATCCTTGTTGTGGTGGATTCGTCTTTCAGAC TTGTAAACCTCCATTGTTTTACCGTAGGCGGTT 
spacer length: 33 repeater length: 37

14538   2113932 GTTTCAATCCTTGTTGTGGTGGATTCGTCTTTCAGAC TCGATATGATATAGTCGGGGTTGCGTGAGACTG 
spacer length: 33 repeater length: 37

14539   2114003 GTTTCAATCCTTGTTGTGGTGGATTCGTCTTTCAGAC AAAGGACGGCTGCTGCCTTGCGCCTCACTGATTC 
spacer length: 34 repeater length: 37

14540   2114075 GTTTCAATCCTTGTTGTGGTGGATTCGTCTTTCAGAC TATTTTTGCGCTCAATTTGCCCGCAACCGTATGT 
spacer length: 34 repeater length: 37

14541   2114147 GTTTCAATCCTTGTTGTGGTGGATTCGTCTTTCAGAC AATCTGCTCCCTCAGGATATTCATCTCCTTCTGCAAT 
spacer length: 37 repeater length: 37

14542   2114222 GTTTCAATCCTTGTTGTGGTGGATTCGTCTTTCAGAC ATCTATTGAAGGCACGAATCTTCTTCTATGACAT 
spacer length: 34 repeater length: 37

14543   2114294 GTTTCAATCCTTGTTGTGGTGGATTCGTCTTTCAGAC TTGAATGCTTCGCTTCCGAAGGCGCCGACGTTCAA 
spacer length: 35 repeater length: 37

14544   2114367 GTTTCAATCCTTGTTGTGGTGGATTCGTCTTTCAGAC CGTATATCATTGTACTATTCGGTTTCGGGCACTG 
spacer length: 34 repeater length: 37

14545   2114439 GTTTCAATCCTTGTTGTGGTGGATTCGTCTTTCAGAC ATACAGGATAGTTCCACATTGCGGACATGCCATG 
spacer length: 34 repeater length: 37

14546   2114511 GTTTCAATCCTTGTTGTGGTGGATTCGTCTTTCAGAC AGCCGGTGGAGAAAAACAACGAGTGGAGGACGAAG 
spacer length: 35 repeater length: 37

14547   2114584 GTTTCAATCCTTGTTGTGGTGGATTCGTCTTTCAGAC ACGAGGATTTCAATCCTGAGGAGTTCGTAAGAG 
spacer length: 33 repeater length: 37

14548   2114655 GTTTCAATCCTTGTTGTGGTGGATTCGTCTTTCAGAC AAGCAAGCGGTAGACATGGCCAACGAGTTGAAAAAT 
spacer length: 36 repeater length: 37

14549   2114729 GTTTCAATCCTTGTTGTGGTGGATTCGTCTTTCAGAC AATTGACGCCTTTTGCTCGGGCTCGGGCTTTAGG 
spacer length: 34 repeater length: 37

14550   2114801 GTTTCAATCCTTGTTGTGGTGGATTCGTCTTTCAGAC GTAACGGGTCTTGCTACCAATTACGGAGAGGAGTTTG 
spacer length: 37 repeater length: 37

14551   2114876 GTTTCAATCCTTGTTGTGGTGGATTCGTCTTTCAGAC AGTTGCAGTTCGAGGGCGTTCTCTTGTTCGTGAGTAT 
spacer length: 37 repeater length: 37

14552   2114951 GTTTCAATCCTTGTTGTGGTGGATTCGTCTTTCAGAC AGGATATCCACTACTGGTACAGGTATGCCGCAA 
spacer length: 33 repeater length: 37

14553   2115022 GTTTCAATCCTTGTTGTGGTGGATTCGTCTTTCAGAC TCGATTTTGGCCTTTCTGCTGCAGTGGACGTCCAG 
spacer length: 35 repeater length: 37

14554   2115095 GTTTCAATCCTTGTTGTGGTGGATTCGTCTTTCAGAC TCTAAAATCCGCGGTATAAGGACCATCGAGAAA 
spacer length: 33 repeater length: 37

14555   2115166 GTTTCAATCCTTGTTGTGGTGGATTCGTCTTTCAGAC AGGCAGTTGATCTTACGATTGGCGTGCACTACAATAC 
spacer length: 37 repeater length: 37

14556   2115241 GTTTCAATCCTTGTTGTGGTGGATTCGTCTTTCAGAC CTTTAGCGCCTCTCGTATCACTTCTTTGTTAAA 
spacer length: 33 repeater length: 37

14557   2115312 GTTTCAATCCTTGTTGTGGTGGATTCGTCTTTCAGAC ACTCTGCCCTGTGAAGCGAGATGATGCTGTCGACA 
spacer length: 35 repeater length: 37

14558   2115385 GTTTCAATCCTTGTTGTGGTGGATTCGTCTTTCAGAC GATGGTGTCGTCGCCCTGCTTGTCCATGTTGGCA 
spacer length: 34 repeater length: 37

14559   2115457 GTTTCAATCCTTGTTGTGGTGGATTCGTCTTTCAGAC GACCAACGACAGGGAATACTTTGACGACGAGGTTA 
spacer length: 35 repeater length: 37

14560   2115530 GTTTCAATCCTTGTTGTGGTGGATTCGTCTTTCAGAC ACACAGATGGCACTCATGGCGCAGTCGGTGAATAT 
spacer length: 35 repeater length: 37

14561   2115603 GTTTCAATCCTTGTTGTGGTGGATTCGTCTTTCAGAC ATGTCAAGCCAGCGTTCCTTTATCATGCCCTGCAGCC 



spacer length: 37 repeater length: 37
14562   2115678 GTTTCAATCCTTGTTGTGGTGGATTCGTCTTTCAGAC TATGTTACGCAGTCAGATTTGGACGCAGGCACG 

spacer length: 33 repeater length: 37
14563   2115749 GTTTCAATCCTTGTTGTGGTGGATTCGTCTTTCAGAC CGTAGTGTAGTTGGGCTGCTTGCCGTACTGGAA 

spacer length: 33 repeater length: 37
14564   2115820 GTTTCAATCCTTGTTGTGGTGGATTCGTCTTTCAGAC TGTTTGTCTGTGCTTGATGTGCCTGTGGTGAGT 

spacer length: 33 repeater length: 37
14565   2115891 GTTTCAATCCTTGTTGTGGTGGATTCGTCTTTCAGAC CATAAAAAAGAGGAGGAAATGGTGGAAAAATGA 

spacer length: 33 repeater length: 37
14566   2115962 GTTTCAATCCTTGTTGTGGTGGATTCGTCTTTCAGAC AATTCTTCTACCTGAAGAGGCCAGCCGAGCCGGGG 

spacer length: 35 repeater length: 37
14567   2116035 GTTTCAATCCTTGTTGTGGTGGATTCGTCTTTCAGAC GCTCTTCCAGGAATGGATGACAAAGTACGTGGAG 

spacer length: 34 repeater length: 37
14568   2116107 GTTTCAATCCTTGTTGTGGTGGATTCGTCTTTCAGAC TCAGGGAACAGCAATACCGCCAATGCCGCTGATG 

spacer length: 34 repeater length: 37
14569   2116179 GTTTCAATCCTTGTTGTGGTGGATTCGTCTTTCAGAC TATTGCTCGTGGCGGAAATCTGACTATTTACCTTT 

spacer length: 35 repeater length: 37
14570   2116252 GTTTCAATCCTTGTTGTGGTGGATTCGTCTTTCAGAC AGAATGAGGACGAGCTGGCGCTTGCCTGCGCAGTT 

spacer length: 35 repeater length: 37
14571   2116325 GTTTCAATCCTTGTTGTGGTGGATTCGTCTTTCAGAC CTTTTTCGATGTTGCCATGCCTAACTACTTGTAG 

spacer length: 34 repeater length: 37
14572   2116397 GTTTCAATCCTTGTTGTGGTGGATTCGTCTTTCAGAC GGGTGAGCAAGTCGACATCACCCCTGCAGCGCGT 

spacer length: 34 repeater length: 37
14573   2116469 GTTTCAATCCTTGTTGTGGTGGATTCGTCTTTCAGAC 

TCTACAGTGTCTTTTGTGTTGCTTCCAGTCGCGTATGGATTCTTAAGATAA spacer length: 51 repeater 
length: 37

14574   2116558 GTTTCAATCCTTGTTGTGGTGGATTCGTCTTTCAGAC GTTAAAAGCGACACAGAGAAGTCACCTTCTATCT 
spacer length: 34 repeater length: 37

14575   2116630 GTTTCAATCCTTGTTGTGGTGGATTCGTCTTTCAGAC GAGTCCCAGTCCGTGCGGGGTGTTCGGGCCTTGA 
spacer length: 34 repeater length: 37

14576   2116702 GTTTCAATCCTTGTTGTGGTGGATTCGTCTTTCAGAC CGTCCTTTTGTGGCGGGTCTTCAACCACTAGTTTTG 
spacer length: 36 repeater length: 37

14577   2116776 GTTTCAATCCTTGTTGTGGTGGATTCGTCTTTCAGAC AGCACATTCACTTTGCGCTTGCGCTTCCGGAAGTT 
spacer length: 35 repeater length: 37

14578   2116849 GTTTCAATCCTTGTTGTGGTGGATTCGTCTTTCAGAC AAGTTCCAAGTCACCAACGAACAGGGCTGGGTAACAA 
spacer length: 37 repeater length: 37

14579   2116924 GTTTCAATCCTTGTTGTGGTGGATTCGTCTTTCAGAC GCAGCAAATCAATCTGTACCGATGCGATTTGTT 
spacer length: 33 repeater length: 37

14580   2116995 GTTTCAATCCTTGTTGTGGTGGATTCGTCTTTCAGAC TTCGGGAACCTTTTTGCTTGCGCCGTATTTGGTG 
spacer length: 34 repeater length: 37

14581   2117067 GTTTCAATCCTTGTTGTGGTGGATTCGTCTTTCAGAC GCTATCTGTTATAACGCTACTTTCTAGTCATAAA 
spacer length: 34 repeater length: 37

14582   2117139 GTTTCAATCCTTGTTGTGGTGGATTCGTCTTTCAGAC TACAGCAGGGACGAATCTTAGTGGAAAAATAGATT 
spacer length: 35 repeater length: 37

14583   2117212 GTTTCAATCCTTGTTGTGGTGGATTCGTCTTTCAGAC TGTAACAAGCTGAAAAATCGTCTTTGTTATCTTT 
spacer length: 34 repeater length: 37

14584   2117284 GTTTCAATCCTTGTTGTGGTGGATTCGTCTTTCAGAC AGCCGGTGGAGAAAAACAACGAGTGGAGGACGAAG 
spacer length: 35 repeater length: 37

14585   2117357 GTTTCAATCCTTGTTGTGGTGGATTCGTCTTTCAGAC ACGAGGATTTCAATCCTGAGGAGTTCGTAAGAG 
spacer length: 33 repeater length: 37

14586   2117428 GTTTCAATCCTTGTTGTGGTGGATTCGTCTTTCAGAC AAGCAAGCGGTAGACATGGCCAACGAGTTGAAAAAT 
spacer length: 36 repeater length: 37

14587   2117502 GTTTCAATCCTTGTTGTGGTGGATTCGTCTTTCAGAC AGCTTATGAGCAAGGACCCTAGACTTGAGCGCAGG 
spacer length: 35 repeater length: 37

14588   2117575 GTTTCAATCCTTGTTGTGGTGGATTCGTCTTTCAGAC CAGGCATTCGTCTACGAATGCAGCTATCGGGTCC 
spacer length: 34 repeater length: 37

14589   2117647 GTTTCAATCCTTGTTGTGGTGGATTCGTCTTTCAGAC GGATGGTGCAAACAACAAGACGATAAGAACGTCCT 
spacer length: 35 repeater length: 37

14590   2117720 GTTTCAATCCTTGTTGTGGTGGATTCGTCTTTCAGAC GGCCATAGAACAAAGGTCCTTTATGTTTGGCTTC 
spacer length: 34 repeater length: 37

14591   2117792 GTTTCAATCCTTGTTGTGGTGGATTCGTCTTTCAGAC TTTGCAGGCAACGGAAACGACAGCGTAGGCTCTA 
spacer length: 34 repeater length: 37

14592   2117864 GTTTCAATCCTTGTTGTGGTGGATTCGTCTTTCAGAC ATCTTTTGTCGTAGCTCTTCTTTGTTATAATGC 
spacer length: 33 repeater length: 37

14593   2117935 GTTTCAATCCTTGTTGTGGTGGATTCGTCTTTCAGAC CCAGCAAGGGGCAAGACACAACTTTTGGAATGGACC 
spacer length: 36 repeater length: 37

14594   2118009 GTTTCAATCCTTGTTGTGGTGGATTCGTCTTTCAGAC AGTTTTAGGTTTAAGGTCTACGATGTTGTCTACAG 
spacer length: 35 repeater length: 37

14595   2118082 GTTTCAATCCTTGTTGTGGTGGATTCGTCTTTCAGAC ATGCTATCTAGCTTCATATCCTTGTATTTTTTCTT 
spacer length: 35 repeater length: 37

14596   2118155 GTTTCAATCCTTGTTGTGGTGGATTCGTCTTTCAGAC CATAAATGCCCAGTTTTGTGCTCAAAACCGCAATT



14597   
14598   
14599   GCA_000734035.1_ASM73403v1_genomic.fna(findCrispr):
14600   START       REPEAT                           

SPACER                                             
14601   crispr 1
14602   539422 GTTGCCGTTCTCCTTATGAGATTC TTACTTTGACTCCTGACGAGGGTGAAGCGCTGAGAATT spacer 

length: 38 repeater length: 24
14603   539485 GTTGCCGTTCTCCTTATGAGATTC AAACTGATAGAGGAGCATCCGGAGCTAGGATACTCCT spacer length: 

37 repeater length: 24
14604   539547 GTTGCCGTTCTCCTTATGAGATTC CGGAGCAACTAATGAAGGCATAGATGACTGCGAGGATATAT spacer 

length: 41 repeater length: 24
14605   539613 GTTGCCGTTCTCCTTATGAGATTC AAAAAAATGAGGAAATACTTAGCAGGGCGTTTGGTA spacer length: 

36 repeater length: 24
14606   539674 GTTGCCGTTCTCCTTATGAGATTC CGGGCAGTATAGAATTCCTGCCGAGGAGGTCAAGAGAATC spacer 

length: 40 repeater length: 24
14607   539739 GTTGCCGTTCTCCTTATGAGATTC ATTGGTATTTAGTAGCCTTTGAATCAGCAGGCTATTA spacer length: 

37 repeater length: 24
14608   539801 GTTGCCGTTCTCCTTATGAGATTC TGCATGGAGAAGATGGTTGAATTGAGTAACTACGAGCTGGGCTACT 

spacer length: 46 repeater length: 24
14609   539872 GTTGCCGTTCTCCTTATGAGATTC GAGGTGGGACGAATGGACTATGACAGAATAGTTATT spacer length: 

36 repeater length: 24
14610   539933 GTTGCCGTTCTCCTTATGAGATTC GGAGAGGGTGCAGAGTTTGAAGTATAAGCTTAGGAAGACTAAT spacer 

length: 43 repeater length: 24
14611   540001 GTTGCCGTTCTCCTTATGAGATTC TTAAAGAAGCGAGACTTGAGGCGAAGGAGAAGTTCCT spacer length: 

37 repeater length: 24
14612   540063 GTTGCCGTTCTCCTTATGAGATTC AAGCACGAGTTTGAAGCTTTGGTGGGGGAGGAAATTACTG spacer 

length: 40 repeater length: 24
14613   540128 GTTGCCGTTCTCCTTATGAGATTC GATTCTTGAAGACTTTGGTGATGAGGTTATAGTAACAACTA spacer 

length: 41 repeater length: 24
14614   540194 GTTGCCGTTCTCCTTATGAGATTC GAAGGTGAAAATGGAAGATGCAGTGAGAGATGCTATGATT spacer 

length: 40 repeater length: 24
14615   540259 GTTGCCGTTCTCCTTATGAGATTC ATGAGAAGTTGAAGAAGGTGATAGGATGAGGGCGAAGATA spacer 

length: 40 repeater length: 24
14616   540324 GTTGCCGTTCTCCTTATGAGATTC TTGTCTGGATAAGCCGACACGAGCTAACCAAGGAGAATTAT spacer 

length: 41 repeater length: 24
14617   540390 GTTGCCGTTCTCCTTATGAGATTC CAACAATGAAAAAGATGGATTTACAGTGTGCTGGCAGCTG spacer 

length: 40 repeater length: 24
14618   540455 GTTGCCGTTCTCCTTATGAGATTC GTAAAAGTGTTATTTACGTTGATCCTGAGTGGGGTTGT spacer 

length: 38 repeater length: 24
14619   540518 GTTGCCGTTCTCCTTATGAGATTC GTCATTTTTTGGCGTTTGTGAGAGTGCCTGTACTT spacer length: 

35 repeater length: 24
14620   540578 GTTGCCGTTCTCCTTATGAGATTC TGGTTGAATGGGTAAAGAATACTGTAACAGCAGAAGAT spacer 

length: 38 repeater length: 24
14621   540641 GTTGCCGTTCTCCTTATGAGATTC AAATGGTAGGTGATAAAATGGAAGATGGAGTCCTAAAAC spacer 

length: 39 repeater length: 24
14622   540705 GTTGCCGTTCTCCTTATGAGATTC TGGTAAGTGGTTGGAACACCGAGAGATTACGGGATGATACAA spacer 

length: 42 repeater length: 24
14623   540772 GTTGCCGTTCTCCTTATGAGATTC TATATGATGACCGAGTGAGAACTGAGGCAGATAAAAT spacer length: 

37 repeater length: 24
14624   540834 GTTGCCGTTCTCCTTATGAGATTC TTATTAATATGGTGTATGTTTACCACCCACGAAATTTT spacer 

length: 38 repeater length: 24
14625   540897 GTTGCCGTTCTCCTTATGAGATTC TATCAAGAGAGTGCGGATTAACGGGCGGTATTTCTAT spacer length: 

37 repeater length: 24
14626   540959 GTTGCCGTTCTCCTTATGAGATTC CAAGCAACGAGTACAGCGTAGCAACGACCCCATTTG spacer length: 

36 repeater length: 24
14627   541020 GTTGCCGTTCTCCTTATGAGATTC GTGGAGATACCATTTCAGAATATTTAACCACGAATTT spacer length: 

37 repeater length: 24
14628   541082 GTTGCCGTTCTCCTTATGAGATTC GGTAAAGATGGCATTCCAGAGCGGTGCAACAACCCCATC spacer 

length: 39 repeater length: 24
14629   541146 GTTGCCGTTCTCCTTATGAGATTC TAGTCGTGGACGTCGGAGGAAAACTTGAGCCAGAAA spacer length: 

36 repeater length: 24
14630   541207 GTTGCCGTTCTCCTTATGAGATTC CAGAATGGAGAAGTCCTAGTGTGGAAGGAGGACACATG spacer 

length: 38 repeater length: 24
14631   541270 GTTGCCGTTCTCCTTATGAGATTC GCAGTAGTGTCCGTAGGTGTAATATGACCAGTTCTCAGCATA spacer 

length: 42 repeater length: 24
14632   541337 GTTGCCGTTCTCCTTATGAGATTC CTCAGAGAGAAGCTTAAGGGATTCTATGAGGACTACAAGT spacer 

length: 40 repeater length: 24
14633   541402 GTTGCCGTTCTCCTTATGAGATTC TTTGAGAGGGGTAGAATAGTTATCGAGCACAAAAACAG spacer 

length: 38 repeater length: 24
14634   541465 GTTGCCGTTCTCCTTATGAGATTC CGAAAATCTACAGGCAAAGCGGTTCACTTGCATTGATAATT spacer 



length: 41 repeater length: 24
14635   541531 GTTGCCGTTCTCCTTATGAGATTC TATGGTATACATGTACCACCCAAGAGATTTCTCGAAAA spacer 

length: 38 repeater length: 24
14636   541594 GTTGCCGTTCTCCTTATGAGATTC TGAAACAAACGAAATGGTGTACTTTGCAGACTATCT spacer length: 

36 repeater length: 24
14637   541655 GTTGCCGTTCTCCTTATGAGATTC CACATGCCATACAACTACCTCCTCGAGATACTGA spacer length: 34 

repeater length: 24
14638   541714 GTTGCCGTTCTCCTTATGAGATTC TAAGAAATTTGAAAATGCTGATGCGGATGAGGAATGCAT spacer 

length: 39 repeater length: 24
14639   541778 GTTGCCGTTCTCCTTATGAGATTC TGCAGAGGTTGGTGGAATTCCCATTGTTAAGACGGTGTTTA spacer 

length: 41 repeater length: 24
14640   541844 GTTGCCGTTCTCCTTATGAGATTC CTGTGCAGATTGCCGTCCCGGAGGATAAGCTGTACCGTA spacer 

length: 39 repeater length: 24
14641   541908 GTTGCCGTTCTCCTTATGAGATTC TGTTAGAGATGTCCTCGAGGGCATTGGTGGGCCAACTA spacer 

length: 38 repeater length: 24
14642   541971 GTTGCCGTTCTCCTTATGAGATTC ATAAGATGAGTGGGGTAGTTGGGTTGAACCAGTTTGGTG spacer 

length: 39 repeater length: 24
14643   542035 GTTGCCGTTCTCCTTATGAGATTC GTGTAATTAGAAGTGAGCCTGTAATAGCCTACTGGAAA spacer 

length: 38 repeater length: 24
14644   542098 GTTGCCGTTCTCCTTATGAGATTC ACTTAATAAGAGATTGAGGAAACAGGTGCTTGAGGAA spacer length: 

37 repeater length: 24
14645   542160 GTTGCCGTTCTCCTTATGAGATTC CGAAGGCAGCTACTTTCCAGATACGGACGTGAACACAG spacer 

length: 38 repeater length: 24
14646   542223 GTTGCCGTTCTCCTTATGAGATTC CCCCGCTCCTCCGGCTTCTCAACTTCCATCGTTGAAAT
14647   
14648   
14649   crispr 2
14650   558967 CTATTGCCGTTCTCCTTATGAGATTC 

AAAACCGAGCAAAGCTAAACTAAAGCCAACTATAATTGCCGTTCTCCTTATGAGATTCCGAAATCACCCGCCGGCGGTGTTAGCGT
ATGCGGTAT spacer length: 95 repeater length: 26

14651   559089 CTATTGCCGTTCTCCTTATGAGATTC 
TGATGTAATATGGCAAGGAAGGGAACGAGAAGCCAGATTATATTGCCGTTCTCCTTATGAGATTCTTTTGATAGTACCGCTCGACG
ATGTGGTGTGTAT spacer length: 99 repeater length: 26

14652   559215 CTATTGCCGTTCTCCTTATGAGATTC 
TGAAAGCAAGTCTTCGATTTCGCCTGCGACTTGTTCAACATCCTCTGTAAGAATGGAAGTCTCCTGAAAATGGAGATCGTGAGAAC
TTCATAAAACAGC

14653   
14654   
14655   crispr 3
14656   372935 CTTTCAATCCCATTTTGGTCTGATTTCAAC 

TTACTGTGTTCCGAGCTTTCAGAGGCAGGCCAAGAGCTCTTTTAATCCCATTTTGGTCTGATTTCAACCTTCATGTGCTCTCAACC
AGTAGTATATTGTCCTAACT spacer length: 106 repeater length: 30

14657   373072 CTTTCAATCCCATTTTGGTCTGATTTCAAC AGGCCCGGAATCAACAGGAACACCTGATACACGAAT spacer 
length: 36 repeater length: 30

14658   373139 CTTTCAATCCCATTTTGGTCTGATTTCAAC ATGCGGAATTAACAGCATTATCAGGAAAGCGATTATG spacer 
length: 37 repeater length: 30

14659   373207 CTTTCAATCCCATTTTGGTCTGATTTCAAC GGGGGGAGGATGAGAGCTCTGTTTGCCGTTCTGGTG spacer 
length: 36 repeater length: 30

14660   373274 CTTTCAATCCCATTTTGGTCTGATTTCAAC TTTCTGGCATGGGGAGTTAGCAGGAACGTGGCAGGCT spacer 
length: 37 repeater length: 30

14661   373342 CTTTCAATCCCATTTTGGTCTGATTTCAAC GTTAAGCTCTCGGTCGGGCTCTTTGCTCGGTAGAAC spacer 
length: 36 repeater length: 30

14662   373409 CTTTCAATCCCATTTTGGTCTGATTTCAAC GACTGTAATCTCAACTCCTCCGCCATCTTCTGAAACT spacer 
length: 37 repeater length: 30

14663   373477 CTTTCAATCCCATTTTGGTCTGATTTCAAC CACATTGACGTGGCGGATTAAGCGCTTGTGGAAAGTGTTT 
spacer length: 40 repeater length: 30

14664   373548 CTTTCAATCCCATTTTGGTCTGATTTCAAC GATGAAGCCATATTTGTCGCATTATTCCACGACGT spacer 
length: 35 repeater length: 30

14665   373614 CTTTCAATCCCATTTTGGTCTGATTTCAAC CTTCTCAACTATCGGTTGTTTGACATTTGTATCCTTT spacer 
length: 37 repeater length: 30

14666   373682 CTTTCAATCCCATTTTGGTCTGATTTCAAC GAAGTTCCACATTCCCGTGACTTTCAAGAAGATTAT spacer 
length: 36 repeater length: 30

14667   373749 CTTTCAATCCCATTTTGGTCTGATTTCAAC ACAATCTGATCGAACAGATTACCAGTCAAAGCAACTC spacer 
length: 37 repeater length: 30

14668   373817 CTTTCAATCCCATTTTGGTCTGATTTCAAC GATAGACAGCGTTGATAAGGGTTTTAACTTCATTCC spacer 
length: 36 repeater length: 30

14669   373884 CTTTCAATCCCATTTTGGTCTGATTTCAAC TTGTCAGTTCTCTTCTGATCGATTCGGCCAGAGTGGTATAT 
spacer length: 41 repeater length: 30

14670   373956 CTTTCAATCCCATTTTGGTCTGATTTCAAC CTGAGTCTGCTTACTCCAAGATTTATGTCTCTGTATGTC spacer 
length: 39 repeater length: 30

14671   374026 CTTTCAATCCCATTTTGGTCTGATTTCAAC CAGAGAAACATCTATCCTTTATGCACCTGCTGAACTTGCA 



spacer length: 40 repeater length: 30
14672   374097 CTTTCAATCCCATTTTGGTCTGATTTCAAC AAAGATGGAGGATTGCGTGGTGAGCATATAATCTGTC spacer 

length: 37 repeater length: 30
14673   374165 CTTTCAATCCCATTTTGGTCTGATTTCAAC TCAGGATATGTTGATTTGGAAACACAACTACAGTCAA spacer 

length: 37 repeater length: 30
14674   374233 CTTTCAATCCCATTTTGGTCTGATTTCAAC CCGGCAAAACAAGATACCACGATTTCTTCCCATGCC spacer 

length: 36 repeater length: 30
14675   374300 CTTTCAATCCCATTTTGGTCTGATTTCAAC CTCCGACTATCACCCAGTCAAACCCCTCGAAGTCCG spacer 

length: 36 repeater length: 30
14676   374367 CTTTCAATCCCATTTTGGTCTGATTTCAAC TGGATCATTTTTGGTTGGAATCACAATATGTAAA spacer 

length: 34 repeater length: 30
14677   374432 CTTTCAATCCCATTTTGGTCTGATTTCAAC GAACCCAAATATCTTATGCGTTTTTCCAAACCCATTT spacer 

length: 37 repeater length: 30
14678   374500 CTTTCAATCCCATTTTGGTCTGATTTCAAC TGTCGTCCGACAGGTTTAAGGTCGTGTAGTCGAAGTAC spacer 

length: 38 repeater length: 30
14679   374569 CTTTCAATCCCATTTTGGTCTGATTTCAAC ACGTCTCCGCTCAGAGGGCGCATGCATTGACCAAAATATGTCAG 

spacer length: 44 repeater length: 30
14680   374644 CTTTCAATCCCATTTTGGTCTGATTTCAAC AAGAGGAACGATCCTGCGGATCCTGCGCGACGATATTACC 

spacer length: 40 repeater length: 30
14681   374715 CTTTCAATCCCATTTTGGTCTGATTTCAAC AAGCAGGACGGTTGCGTAGCTCAGCGCCTGGATGAAGA spacer 

length: 38 repeater length: 30
14682   374784 CTTTCAATCCCATTTTGGTCTGATTTCAAC AAGGCCAGCCTGCTAATGGAGGAGGAACCGGTGAAA spacer 

length: 36 repeater length: 30
14683   374851 CTTTCAATCCCATTTTGGTCTGATTTCAAC AAGTTCTTCACGTTTGTTTTGAGTTATTAGGTCGTCAG spacer 

length: 38 repeater length: 30
14684   374920 CTTTCAATCCCATTTTGGTCTGATTTCAAC GTTACCACATGCTGTTAATGTCATGCAGTATTGGGAAA spacer 

length: 38 repeater length: 30
14685   374989 CTTTCAATCCCATTTTGGTCTGATTTCAAC ACAGTGCAGTCATTATGATTCCAATAACCCATGCAT spacer 

length: 36 repeater length: 30
14686   375056 CTTTCAATCCCATTTTGGTCTGATTTCAAC ATTCCCTCAAGTATTACGTATGGCAAAGCTGGTGTT spacer 

length: 36 repeater length: 30
14687   375123 CTTTCAATCCCATTTTGGTCTGATTTCAAC CAAGTAGTCCGTTATTAGGTTGTTAATGTCAGTTTGTAT spacer 

length: 39 repeater length: 30
14688   375193 CTTTCAATCCCATTTTGGTCTGATTTCAAC AAGCTATAATAAGCGAACACTTCACGCATAAAGAACAGA spacer 

length: 39 repeater length: 30
14689   375263 CTTTCAATCCCATTTTGGTCTGATTTCAAC GACCCCGCCGAGTTCATTGAAGACCTAAACGACGC spacer 

length: 35 repeater length: 30
14690   375329 CTTTCAATCCCATTTTGGTCTGATTTCAAC TTACGTTGAAGTGGCTGATTCGGCTTCGCTGCACTTTA spacer 

length: 38 repeater length: 30
14691   375398 CTTTCAATCCCATTTTGGTCTGATTTCAAC CTGTCGTCGACATGGTGAAAGATCTTGAACTCAACTC spacer 

length: 37 repeater length: 30
14692   375466 CTTTCAATCCCATTTTGGTCTGATTTCAAC GCTGCCATGAAGCTGTCCGCTTCCTGACTCATTAC spacer 

length: 35 repeater length: 30
14693   375532 CTTTCAATCCCATTTTGGTCTGATTTCAAC GTAGCAGACATGAAACACTTTTCCGCCTGCAGTCAA spacer 

length: 36 repeater length: 30
14694   375599 CTTTCAATCCCATTTTGGTCTGATTTCAAC TCCTAAGTCAAGCTTGAGAACATCTTTTGGCAATGCAA spacer 

length: 38 repeater length: 30
14695   375668 CTTTCAATCCCATTTTGGTCTGATTTCAAC GGTTCATATCCACGCTGAGGTATCCGAGATGAGTG spacer 

length: 35 repeater length: 30
14696   375734 CTTTCAATCCCATTTTGGTCTGATTTCAAC CCGATGATGTACCTGAAGCTCCAGAAGTTGTGTACC spacer 

length: 36 repeater length: 30
14697   375801 CTTTCAATCCCATTTTGGTCTGATTTCAAC AACTCTATGACGGCAGTCCCGTAGTCCGCCAAAAA spacer 

length: 35 repeater length: 30
14698   375867 CTTTCAATCCCATTTTGGTCTGATTTCAAC GTTTTCTCAATCTTGCTCTGCATCGAATTCAGGAAC spacer 

length: 36 repeater length: 30
14699   375934 CTTTCAATCCCATTTTGGTCTGATTTCAAC TAAGGCCACCTATGCGAGCCTGATCGAGGGGCTCGGGCTC 

spacer length: 40 repeater length: 30
14700   376005 CTTTCAATCCCATTTTGGTCTGATTTCAAC TGGGGTAATGATGAATTCTATTGGATACAGCTTGAGGAG spacer 

length: 39 repeater length: 30
14701   376075 CTTTCAATCCCATTTTGGTCTGATTTCAAC TGAATCTCCTATTTTGATAACGTCAGTGTTGGAAC spacer 

length: 35 repeater length: 30
14702   376141 CTTTCAATCCCATTTTGGTCTGATTTCAAC GTGCTTCGAGCTCGGCTGCGAGAGCAGGCCGCAGATC spacer 

length: 37 repeater length: 30
14703   376209 CTTTCAATCCCATTTTGGTCTGATTTCAAC GGCAAAAGAGAGGTTATGACGTGCGGCATACCCTAAACTCCTC 

spacer length: 43 repeater length: 30
14704   376283 CTTTCAATCCCATTTTGGTCTGATTTCAAC GAACTACTTACCCTAACTTTAAACCCTCCTGTAATCCT spacer 

length: 38 repeater length: 30
14705   376352 CTTTCAATCCCATTTTGGTCTGATTTCAAC AAGAAGGAAAAAGAGGAGAAGGAAACTAATAGTTCA spacer 

length: 36 repeater length: 30
14706   376419 CTTTCAATCCCATTTTGGTCTGATTTCAAC TCTGGGAGGGATGGTTATATTTAGGTGTTGGCGATTC spacer 

length: 37 repeater length: 30



14707   376487 CTTTCAATCCCATTTTGGTCTGATTTCAAC TGATGATGTATTATGCTCAGACGAGACTAAATCCCTAAACA 
spacer length: 41 repeater length: 30

14708   376559 CTTTCAATCCCATTTTGGTCTGATTTCAAC AAAACGGAGTGAAAACGGGGAGGGACTGGAGGGGATGAGA 
spacer length: 40 repeater length: 30

14709   376630 CTTTCAATCCCATTTTGGTCTGATTTCAAC TGAAGCAAAGCCAATATACAAAAGCAGGACAGTGA spacer 
length: 35 repeater length: 30

14710   376696 CTTTCAATCCCATTTTGGTCTGATTTCAAC TTTCTCGCCAGTCTTTGCTGTAGCGTAGTAGTAAAACC spacer 
length: 38 repeater length: 30

14711   376765 CTTTCAATCCCATTTTGGTCTGATTTCAAC AGTCTATGCCAGCAACATTGATAATGATGTTATTGT spacer 
length: 36 repeater length: 30

14712   376832 CTTTCAATCCCATTTTGGTCTGATTTCAAC TTGCCTAAAGTGAAAGAAGCATTAGACATGAAGATACGA spacer 
length: 39 repeater length: 30

14713   376902 CTTTCAATCCCATTTTGGTCTGATTTCAAC GATATTGATATTAGAATACATAGTTGCAATATTGTTT spacer 
length: 37 repeater length: 30

14714   376970 CTTTCAATCCCATTTTGGTCTGATTTCAAC TACCTTATGATAGTGGTGAAGCGTTAAAGATTGGAAA spacer 
length: 37 repeater length: 30

14715   377038 CTTTCAATCCCATTTTGGTCTGATTTCAAC TTTTTTATATTAAAGCACCTAAATGTGAAGATTGCAAAAG 
spacer length: 40 repeater length: 30

14716   377109 CTTTCAATCCCATTTTGGTCTGATTTCAAC CATTTTGTGCAAATCCTGCCATCATACACAACATAGT spacer 
length: 37 repeater length: 30

14717   377177 CTTTCAATCCCATTTTGGTCTGATTTCAAC TTGTGACAGTCACTCATACTTGTGTGTTGCTGTCAGTGC spacer 
length: 39 repeater length: 30

14718   377247 CTTTCAATCCCATTTTGGTCTGATTTCAAC GGTTGATGATGTTGTGGATAGTTTGGAGCTAACAA spacer 
length: 35 repeater length: 30

14719   377313 CTTTCAATCCCATTTTGGTCTGATTTCAAC GCATATTTGTTGAAGGAGTTGAATAAAGAAAAGAT spacer 
length: 35 repeater length: 30

14720   377379 CTTTCAATCCCATTTTGGTCTGATTTCAAC ATTGATACGGCACATAGAGAGTTTGTTGGGTTTATAAG spacer 
length: 38 repeater length: 30

14721   377448 CTTTCAATCCCATTTTGGTCTGATTTCAAC TTGAGGAGGAGGTGATTGAGATGGATGGGGAGTTAGA spacer 
length: 37 repeater length: 30

14722   377516 CTTTCAATCCCATTTTGGTCTGATTTCAAC GCACGAAATACTTCTACGAATCGACAGTCTAGAATC spacer 
length: 36 repeater length: 30

14723   377583 CTTTCAATCCCATTTTGGTCTGATTTCAAC TAGAGCTAGGGAGATAGCATATAAAGATTATACAAAAGT spacer 
length: 39 repeater length: 30

14724   377653 CTTTCAATCCCATTTTGGTCTGATTTCAAC GTAAAGAATAGATTTGTTGAGCAGTTGAGACGTATAATT spacer 
length: 39 repeater length: 30

14725   377723 CTTTCAATCCCATTTTGGTCTGATTTCAAC TGTGCCAACACATCGCCAACAGTGAAATTGCTAA spacer 
length: 34 repeater length: 30

14726   377788 CTTTCAATCCCATTTTGGTCTGATTTCAAC TGGCGACTTTTGCATAGGTGGCAAGCGTGGCAAG
14727   
14728   
14729   crispr 4
14730   148 GTTGAAATCAGACCAAAATGGGATTGAAAG AATCATTGTATCTGACAAAGGTTGTATATATCTCCTGT spacer 

length: 38 repeater length: 30
14731   217 GTTGAAATCAGACCAAAATGGGATTGAAAG ATATTTGTTCATATAGCAGATGATGAAAGCATTGCAA spacer 

length: 37 repeater length: 30
14732   285 GTTGAAATCAGACCAAAATGGGATTGAAAG ACTTATATATTTTTCCTCATTCACACCAAATGTCC spacer 

length: 35 repeater length: 30
14733   351 GTTGAAATCAGACCAAAATGGGATTGAAAG CTTTTTTAACTCTCCCATAACTCTGTCAAAATGCATCTCCTTAA 

spacer length: 44 repeater length: 30
14734   426 GTTGAAATCAGACCAAAATGGGATTGAAAG TATTTATCTTCCCTGAACCTCTTGAGAAACTCCTT spacer 

length: 35 repeater length: 30
14735   492 GTTGAAATCAGACCAAAATGGGATTGAAAG TTGTAGTCGTCCCACTTACTGTCAAATCACCCAAAA spacer 

length: 36 repeater length: 30
14736   559 GTTGAAATCAGACCAAAATGGGATTGAAAG ATTGATGACAATGTTGATGATGGGTTCAGGACAGTGG spacer 

length: 37 repeater length: 30
14737   627 GTTGAAATCAGACCAAAATGGGATTGAAAG AACACTTCTGTCCAACTCATCAAAAAACATCCACTTGTTA spacer 

length: 40 repeater length: 30
14738   698 GTTGAAATCAGACCAAAATGGGATTGAAAG CTAACTACCTCTGTGCATGCCCTCTTATCCCTTGCATAA spacer 

length: 39 repeater length: 30
14739   768 GTTGAAATCAGACCAAAATGGGATTGAAAG TCCTTTTCAAAACCTTAGCCAAAAAATACGGAGCAG spacer 

length: 36 repeater length: 30
14740   835 GTTGAAATCAGACCAAAATGGGATTGAAAG ACAACTCCAAAACCAAAACCATCGACCTCAAGACA spacer 

length: 35 repeater length: 30
14741   901 GTTGAAATCAGACCAAAATGGGATTGAAAG GATAAATGTTTTTGCGGTGGAAGAAGTCCACTGC spacer length: 

34 repeater length: 30
14742   966 GTTGAAATCAGACCAAAATGGGATTGAAAG CTTTCTATAACCGTTTACGTCGATAAGCGTATCTTTGCC spacer 

length: 39 repeater length: 30
14743   1036 GTTGAAATCAGACCAAAATGGGATTGAAAG AACTCTTAGCCTGTGACGGCGTTATTGTTGCGGTTC spacer 

length: 36 repeater length: 30
14744   1103 GTTGAAATCAGACCAAAATGGGATTGAAAG AACTCAACCCTAATTCTCAACCTATTTTGGGGGTG spacer 



length: 35 repeater length: 30
14745   1169 GTTGAAATCAGACCAAAATGGGATTGAAAG TAAAATTCATGTAGTACTCTTCGATTACTTTGTGTAG spacer 

length: 37 repeater length: 30
14746   1237 GTTGAAATCAGACCAAAATGGGATTGAAAG AACTCTTTCCCCGCTCCTCCGGCTTCTCAACTTCCAT spacer 

length: 37 repeater length: 30
14747   1305 GTTGAAATCAGACCAAAATGGGATTGAAAG ATTGAAGGCTCTGGCACGGTGGCAATTGAGATTCC spacer 

length: 35 repeater length: 30
14748   1371 GTTGAAATCAGACCAAAATGGGATTGAAAG AAAGAACGACAACGGAGGAATTAATGAGTCAATATG spacer 

length: 36 repeater length: 30
14749   1438 GTTGAAATCAGACCAAAATGGGATTGAAAG CGGCACAGCTTGATTCTCGAAGTTGGTCACGTATTCG spacer 

length: 37 repeater length: 30
14750   1506 GTTGAAATCAGACCAAAATGGGATTGAAAG TGTTACAGTGCCGTCTTGCAGGATGAAGGCTTTATCAAGC spacer 

length: 40 repeater length: 30
14751   1577 GTTGAAATCAGACCAAAATGGGATTGAAAG GAGGAAATCAACATTGAAGCCAGAAAACCAGTTCC spacer 

length: 35 repeater length: 30
14752   1643 GTTGAAATCAGACCAAAATGGGATTGAAAG CCTATTGGCAGCATACCTCTTGGATACTACTCTGCAG spacer 

length: 37 repeater length: 30
14753   1711 GTTGAAATCAGACCAAAATGGGATTGAAAG GGCTCCGTTTTGAATAACCACTTCCCTAATCTGTGT spacer 

length: 36 repeater length: 30
14754   1778 GTTGAAATCAGACCAAAATGGGATTGAAAG ATCGACGTACGCAAAATCAGACCTCTGAAGGCTCGAC spacer 

length: 37 repeater length: 30
14755   1846 GTTGAAATCAGACCAAAATGGGATTGAAAG GTTGAAAGACTGGCAAAGAGTCCAGGAATATGGGAAACTC spacer 

length: 40 repeater length: 30
14756   1917 GTTGAAATCAGACCAAAATGGGATTGAAAG CTCTCCCATGGACACAACCGCATACTCCGAGAAGGTA spacer 

length: 37 repeater length: 30
14757   1985 GTTGAAATCAGACCAAAATGGGATTGAAAG CGTCTTTTCGCTCCTGGCATTCTGGCTTTTCGCC spacer 

length: 34 repeater length: 30
14758   2050 GTTGAAATCAGACCAAAATGGGATTGAAAG GTGTTGCACCACTTTCGAAGAGTGTGAACGGAAACA spacer 

length: 36 repeater length: 30
14759   2117 GTTGAAATCAGACCAAAATGGGATTGAAAG TGGTAAAAATCGAAGAGGTTTGATTGTTCTGGGAGTT spacer 

length: 37 repeater length: 30
14760   2185 GTTGAAATCAGACCAAAATGGGATTGAAAG GGTTGTAGGATGGAGCGAGGATGAACTGAATCGAGCTTGGATG 

spacer length: 43 repeater length: 30
14761   2259 GTTGAAATCAGACCAAAATGGGATTGAAAG ATCAAACTCTGTCATATTCTCACCTTAATATATGT spacer 

length: 35 repeater length: 30
14762   2325 GTTGAAATCAGACCAAAATGGGATTGAAAG TGTAGTAGCTTGTTGGTCTCGTTGTTCTTGATGGGGAT spacer 

length: 38 repeater length: 30
14763   2394 GTTGAAATCAGACCAAAATGGGATTGAAAG GAGGACTACAGGGTCTTTTGGATGGGCCACAGGGGT spacer 

length: 36 repeater length: 30
14764   2461 GTTGAAATCAGACCAAAATGGGATTGAAAG TGTTTCTTGAGCACGCTTACGTAGTGCTCTATCCTG spacer 

length: 36 repeater length: 30
14765   2528 GTTGAAATCAGACCAAAATGGGATTGAAAG TGAGCTGCTCACCCTCACTTTAAACCCTCCCGTAATCCA spacer 

length: 39 repeater length: 30
14766   2598 GTTGAAATCAGACCAAAATGGGATTGAAAG ATGGACGGAAACGAGTTCCAGCAGTTCGTAGTTGAT spacer 

length: 36 repeater length: 30
14767   2665 GTTGAAATCAGACCAAAATGGGATTGAAAG CTTTAATTGCCCATCTGTCTTTTTTCTTCAATGCGT spacer 

length: 36 repeater length: 30
14768   2732 GTTGAAATCAGACCAAAATGGGATTGAAAG GTTGTTGCGAACGGCAATAACCTTGACATCTATGCCG spacer 

length: 37 repeater length: 30
14769   2800 GTTGAAATCAGACCAAAATGGGATTGAAAG AGAAAGTAAATATTGCTTGGGTCTTGGAAAAGTAACGT spacer 

length: 38 repeater length: 30
14770   2869 GTTGAAATCAGACCAAAATGGGATTGAAAG ATCTCAATTTCAAGCTTTTGGTTACTGAAATTGCT spacer 

length: 35 repeater length: 30
14771   2935 GTTGAAATCAGACCAAAATGGGATTGAAAG GTAGCTTCTTGTTCATTTACTCACCATCCCATAGCC spacer 

length: 36 repeater length: 30
14772   3002 GTTGAAATCAGACCAAAATGGGATTGAAAG TTTCTTTTTCCTGCCCCTCGGGATTGCAACAGCTGTT spacer 

length: 37 repeater length: 30
14773   3070 GTTGAAATCAGACCAAAATGGGATTGAAAG TGCATATTGCACAAACCAGCTTAGAACGCTTACCTGA spacer 

length: 37 repeater length: 30
14774   3138 GTTGAAATCAGACCAAAATGGGATTGAAAG CGTTTCCTTGTAAACTGAGTCCCTCTCGGAGATCTTC spacer 

length: 37 repeater length: 30
14775   3206 GTTGAAATCAGACCAAAATGGGATTGAAAG TACTAAGTCTCGCATCCTCAACCCTCGCAGCCATCGC spacer 

length: 37 repeater length: 30
14776   3274 GTTGAAATCAGACCAAAATGGGATTGAAAG ACAACTTTTTTGGACATTCACATCACCCCGGACAAATCAA spacer 

length: 40 repeater length: 30
14777   3345 GTTGAAATCAGACCAAAATGGGATTGAAAG TTTGTCGGCGGTGCTATTGTTGCAGGCATAGGGCTT spacer 

length: 36 repeater length: 30
14778   3412 GTTGAAATCAGACCAAAATGGGATTGAAAG TGGGGATTTTGACTGGCTCGGGGTCGTCGAGGTAG spacer 

length: 35 repeater length: 30
14779   3478 GTTGAAATCAGACCAAAATGGGATTGAAAG GTCATATTCAGCTGCTCCAAAACAGGCCTGAAAGCA spacer 

length: 36 repeater length: 30



14780   3545 GTTGAAATCAGACCAAAATGGGATTGAAAG ATAGCTCTCTGTAACTCACTTCTTCCCCATACCATGTTTCT spacer 
length: 41 repeater length: 30

14781   3617 GTTGAAATCAGACCAAAATGGGATTGAAAG AGCATCTTCGTCTTCTTTATCCTCTTCAGGAGCTCTA spacer 
length: 37 repeater length: 30

14782   3685 GTTGAAATCAGACCAAAATGGGATTGAAAG GAAGTTTGCGTTTGTTCCAGAAGTTTGTAGAGTGCC spacer 
length: 36 repeater length: 30

14783   3752 GTTGAAATCAGACCAAAATGGGATTGAAAG AATGCTAATCGGATTCTCTGGTCCATCTGCAAGTGGC spacer 
length: 37 repeater length: 30

14784   3820 GTTGAAATCAGACCAAAATGGGATTGAAAG TGCTTCATCTTTCTCCAACACTTCTACAATCTTGAC spacer 
length: 36 repeater length: 30

14785   3887 GTTGAAATCAGACCAAAATGGGATTGAAAG AAGACTACGACTCTTGGTAATCCATCGTTGCCTCTAAT spacer 
length: 38 repeater length: 30

14786   3956 GTTGAAATCAGACCAAAATGGGATTGAAAG GGAACCCCGTAACTGGCTGCCTTCACGGCTGCGATTACTGCTA 
spacer length: 43 repeater length: 30

14787   4030 GTTGAAATCAGACCAAAATGGGATTGAAAG ATCAAGAGCCCATGCCGTCAGAGAATGCGTTGAGGAG spacer 
length: 37 repeater length: 30

14788   4098 GTTGAAATCAGACCAAAATGGGATTGAAAG TCTGATTTTTCGGCAACAACAAACCTGAACTCAGAATTG spacer 
length: 39 repeater length: 30

14789   4168 GTTGAAATCAGACCAAAATGGGATTGAAAG CCTTATCTCATCCTCAGCACCATAAGGCATTTGACCCT spacer 
length: 38 repeater length: 30

14790   4237 GTTGAAATCAGACCAAAATGGGATTGAAAG TTTCTTCTTTTGATGTATAATCTGAAGACTCAGACGAT spacer 
length: 38 repeater length: 30

14791   4306 GTTGAAATCAGACCAAAATGGGATTGAAAG CGAGACATTAACACAATTTATTGGGCATGTCCTGACG spacer 
length: 37 repeater length: 30

14792   4374 GTTGAAATCAGACCAAAATGGGATTGAAAG GCAGACGACGTACACTACTGGGGCGTTGTCAAGGAAC spacer 
length: 37 repeater length: 30

14793   4442 GTTGAAATCAGACCAAAATGGGATTGAAAG TAAGAACATCTCATAAACTTGTGTTGGACTCGGTAGCTCCCA 
spacer length: 42 repeater length: 30

14794   4515 GTTGAAATCAGACCAAAATGGGATTGAAAG ATAAAGGGCTTTTCTTGCCATAATTCTATAGCTCTCG spacer 
length: 37 repeater length: 30

14795   4583 GTTGAAATCAGACCAAAATGGGATTGAAAG ACGAACAACTATCTCTGCTTGGTGAAAACTTATCTGA spacer 
length: 37 repeater length: 30

14796   4651 GTTGAAATCAGACCAAAATGGGATTGAAAG AGCGTAACCACCAACTCCAACTCCAGCTCCCAATGCTG spacer 
length: 38 repeater length: 30

14797   4720 GTTGAAATCAGACCAAAATGGGATTGAAAG TCAGGTCTGCGATAATCATCTGGCCGCTCGTCCAA spacer 
length: 35 repeater length: 30

14798   4786 GTTGAAATCAGACCAAAATGGGATTGAAAG CAGAACTCTCCCAACGAGGCTCTCGGCAAACTCAG spacer 
length: 35 repeater length: 30

14799   4852 GTTGAAATCAGACCAAAATGGGATTGAAAG ATCGTCTTCTGGAACGAATGCATCTGCAGGAATGTAAAA spacer 
length: 39 repeater length: 30

14800   4922 GTTGAAATCAGACCAAAATGGGATTGAAAG TTTGATTGAGTGGGTTAAAGGCCTAAATACGGGCTAC spacer 
length: 37 repeater length: 30

14801   4990 GTTGAAATCAGACCAAAATGGGATTGAAAG TCTGGAAGTCCCTCGACCTCAGCCCCATTCAGGCATG spacer 
length: 37 repeater length: 30

14802   5058 GTTGAAATCAGACCAAAATGGGATTGAAAG TGGGGATTTTGACTGGCTCTGGGTCGTCGAGGTAGGG spacer 
length: 37 repeater length: 30

14803   5126 GTTGAAATCAGACCAAAATGGGATTGAAAG CGATTTCAGGCCTAAAAACGTCTCTTACTCCAAACCTTGT spacer 
length: 40 repeater length: 30

14804   5197 GTTGAAATCAGACCAAAATGGGATTGAAAG GCTTGAAAATGAAGTCGATGGGGTCCTTAGCCTGGGC spacer 
length: 37 repeater length: 30

14805   5265 GTTGAAATCAGACCAAAATGGGATTGAAAG GTCTACAGCCTTATAGATGTAGGCAAGCCACTCAACA spacer 
length: 37 repeater length: 30

14806   5333 GTTGAAATCAGACCAAAATGGGATTGAAAG CATGTTTTGCATGAAAGGGAACTCCCGCAGCCGGT spacer 
length: 35 repeater length: 30

14807   5399 GTTGAAATCAGACCAAAATGGGATTGAAAG ACAGCAAAGGAAAAGGCACTGCTTTCTGAAGGAGCACC spacer 
length: 38 repeater length: 30

14808   5468 GTTGAAATCAGACCAAAATGGGATTGAAAG TAGTACGGTCGGCCGAGCTTCTCGGCAATCTCTGCATAGT spacer 
length: 40 repeater length: 30

14809   5539 GTTGAAATCAGACCAAAATGGGATTGAAAG CCGTGCGGTGGAAGAGAGAAGGGGGAGAGCCAGAGTCT spacer 
length: 38 repeater length: 30

14810   5608 GTTGAAATCAGACCAAAATGGGATTGAAAG CCTCCGGCTTCTCAACTTCCATCGTTGAAATCAGACCA
14811   
14812   
14813   crispr 5
14814   1849400 GTAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG CACTCCAAGCCCCTCCTTTTCTATATCTCGGAATAAC 

spacer length: 37 repeater length: 37
14815   1849475 GTAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG AAGCAGGATTTGATAAGAATACTTACTGGCATACTTA 

spacer length: 37 repeater length: 37
14816   1849550 GTAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG TCACCAAACTTCTCGTCCATCCAATCCTTCCACTCATC 

spacer length: 38 repeater length: 37
14817   1849626 GTAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG TTTGACGGGTGGGTAGATGACATTACTCCAATAATA 



spacer length: 36 repeater length: 37
14818   1849700 GTAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG TAATAAGAAATTATGTAAACACTTGGGTGAATATAAA 

spacer length: 37 repeater length: 37
14819   1849775 GTAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG ACATTGTCATCAATCAGCTCACATAAAAATATTAAAT 

spacer length: 37 repeater length: 37
14820   1849850 GTAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG 

AAATCATGTGCTTCAAATGTTATGTTATACACTGCATTTT spacer length: 40 repeater length: 37
14821   1849928 GTAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG TCTCTCTGCCCCAGAATCCCTGCGATTTCCCTGATTA 

spacer length: 37 repeater length: 37
14822   1850003 GTAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG CAAGTTGCTTCAATCTATCTTCAACCTGCTTATACCA 

spacer length: 37 repeater length: 37
14823   1850078 GTAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG ACAAAATCGTCCCCCGACAACATCGTGCCATTCATT 

spacer length: 36 repeater length: 37
14824   1850152 GTAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG ATTTCTTCATAATTCTCAAACTCAAACCTCAAAATT 

spacer length: 36 repeater length: 37
14825   1850226 GTAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG ACAATAGTTGAAATCCCATTCTTCATCGCTTCCTTTA 

spacer length: 37 repeater length: 37
14826   1850301 GTAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG TTAAGTGTATATCCAAAATCAAATCTTAAATCATACTT 

spacer length: 38 repeater length: 37
14827   1850377 GTAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG CCAGTAACCTTTGTATCCCATGTTATCAATCTCATCG 

spacer length: 37 repeater length: 37
14828   1850452 GTAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG TTCCATACTTTGCAATGCTTTCATCATCTGCTATATG 

spacer length: 37 repeater length: 37
14829   1850527 GTAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG GACCTACTACAAACATCCTCTCATACGTAATATAAC 

spacer length: 36 repeater length: 37
14830   1850601 GTAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG CGTAATATTGCCCCTTCAACTCTGTTTTTATATTTG 

spacer length: 36 repeater length: 37
14831   1850675 GTAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG TAATATACTCAACAAATCCCTTAAGCTCTGGCACTCTT 

spacer length: 38 repeater length: 37
14832   1850751 GTAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG TCTATACTGTCGATTCGTGGAAGTATTTCGTGCACA 

spacer length: 36 repeater length: 37
14833   1850825 GTAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG 

ATTGATAAGTTGGAAGTGTATGATGGTGAGACATGGGAG spacer length: 39 repeater length: 37
14834   1850902 GTAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG ACATCCACTTTCATACTACCACCCCCAACTCAAATA 

spacer length: 36 repeater length: 37
14835   1850976 GTAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG GAGAGAGAATGCGAGTGCTCAGAGACAGATTGTATGAG 

spacer length: 38 repeater length: 37
14836   1851052 GTAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG ACATCAATACCCTTCTCTCTACAAGCTTCAAAAAAT 

spacer length: 36 repeater length: 37
14837   1851126 GTAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG CATCAAACTCATATTCCTTAACAACAACCAAAAATGC 

spacer length: 37 repeater length: 37
14838   1851201 GTAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG TTGCTCTCTCCTTATTGACTAATCCAGCAATAAAATC 

spacer length: 37 repeater length: 37
14839   1851276 GTAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG AGTTATTTTTTGATGACTTTGAAGATGGCATATACT 

spacer length: 36 repeater length: 37
14840   1851350 GTAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG 

ACCAATTCTCTCTCATCAATATGTGCTCCACTAATATTC spacer length: 39 repeater length: 37
14841   1851427 GTAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG TGTAAAAACCTTCTTTCGTCTAAACAACACACCCTTA 

spacer length: 37 repeater length: 37
14842   1851502 GTAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG GTTAACTTTGTCCCGCACAATATTTCTGCAAACAATAC 

spacer length: 38 repeater length: 37
14843   1851578 GTAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG CATATATTAAATATGTCATCCACCTCTCCATATAC 

spacer length: 35 repeater length: 37
14844   1851651 GTAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG ATAATATATCCAATACGCTGCTCTGTCAACACTGACA 

spacer length: 37 repeater length: 37
14845   1851726 GTAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG TTGGAGAGACTGTTGCAAGGGGACTTGCCTATCAGG 

spacer length: 36 repeater length: 37
14846   1851800 GTAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG AAACCCAAATATTTGCTCAAATGCTTCCCTAACTCT 

spacer length: 36 repeater length: 37
14847   1851874 GTAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG GTAATTATGAATACCACTCCATCTCTCACCTTGAAC 

spacer length: 36 repeater length: 37
14848   1851948 GTAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG 

AATATCCCTCTAACCCAACCATGCCATGTCACTGTCGAA spacer length: 39 repeater length: 37
14849   1852025 GTAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG TTATGCCTATCACTAACAGACTGCATGAGAACCCCCTT 

spacer length: 38 repeater length: 37
14850   1852101 GTAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG TAGAAATATATTTTGGTTACAAGGTGTCACGAATATC 

spacer length: 37 repeater length: 37
14851   1852176 GTAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG TTATCATTGGGTCTTTCAACCCCGGTATGGGCACTTCA 

spacer length: 38 repeater length: 37
14852   1852252 GTAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG AATCATCGAGTTTGCTCTCGATGACATTAAGCTTATTT 

spacer length: 38 repeater length: 37



14853   1852328 GTAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG TCAACTTCTTTAACCTTCAGCACCAGCTCGTCGTCCTT 
spacer length: 38 repeater length: 37

14854   1852404 GTAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG ATATCGTCAACTCCTTGCCCATCAATACTATGATTGG 
spacer length: 37 repeater length: 37

14855   1852479 GTAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG CCATACCAACCATCTCAACCACCTCAACTTATCTTG 
spacer length: 36 repeater length: 37

14856   1852553 GTAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG TTATACCTGTATGCTTCATATTCCACAACCTCAACCT 
spacer length: 37 repeater length: 37

14857   1852628 GTAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG ATCTCTGCATCTACACCAAAAAACCCAAACGGACTA 
spacer length: 36 repeater length: 37

14858   1852702 GTAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG TCGACTATGCCCTTGCAAACATCGCAATACTCTGCT 
spacer length: 36 repeater length: 37

14859   1852776 GTAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG AGATTATGTCCTCCTCACTTCCCTCAATCCCAGCCT 
spacer length: 36 repeater length: 37

14860   1852850 GTAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG TGATTAGTATCCCTGTCAGCACTCCAACGACATTGATG 
spacer length: 38 repeater length: 37

14861   1852926 GTAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG TATTCCAAATGATTGGCACAATATAACCAAACTCCT 
spacer length: 36 repeater length: 37

14862   1853000 GTAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG TTGTTCTCCTCAAACACACTTGATGTGTATAACCG 
spacer length: 35 repeater length: 37

14863   1853073 GTAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG CTGATTATTCGTGCCTTTTTGTGCGGCTTCCATTCAT 
spacer length: 37 repeater length: 37

14864   1853148 GTAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG TATTAGCATGTTTTGCATATGTTATGGCACCAGATG 
spacer length: 36 repeater length: 37

14865   1853222 GTAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG TTATTGTTGATTCGCTTATGTGGTAGGCCTTGCAGA 
spacer length: 36 repeater length: 37

14866   1853296 GTAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG GTCAGCAAATCTTCTCGTAACAAAACCTCATCCACCTC 
spacer length: 38 repeater length: 37

14867   1853372 GTAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG GCATATTCTGGATAATGCTTCTTTGCCCACTCCTTAA 
spacer length: 37 repeater length: 37

14868   1853447 GTAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG TATATGGGTAAATTGACAAAATGCATGAGAAGGCA 
spacer length: 35 repeater length: 37

14869   1853520 GTAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG 
ATATTAACATTCAAACTTGCTCCATCCGCGCTACAACTC spacer length: 39 repeater length: 37

14870   1853597 GTAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG TTGTTGCACTCTGCAACCTTATGTGCTGCATCTTCCA 
spacer length: 37 repeater length: 37

14871   1853672 GTAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG ATAAAGCGTCTTTAACAATCTCCACAGTTAATTTCGC 
spacer length: 37 repeater length: 37

14872   1853747 GTAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG TTCTACTCCCACAATCCTCACAAACCTCTACAACCT 
spacer length: 36 repeater length: 37

14873   1853821 GTAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG ACCAACCCCCAATCCATCATACCACCTCATTCATCG 
spacer length: 36 repeater length: 37

14874   1853895 GTAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG ACATCATCTGCTATCTGCTTCAACTCATCTGGCTCA 
spacer length: 36 repeater length: 37

14875   1853969 GTAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG TTGCCTTCCCAAGCGCCACATTTGATGCATCTATCT 
spacer length: 36 repeater length: 37

14876   1854043 GTAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG TATACTTGCTCTCTTCCTTCAGCTTGTGCCACTTCTCT 
spacer length: 38 repeater length: 37

14877   1854119 GTAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG ATCTTTGTCCCATCTGACATTGAAACATATTCCCGC 
spacer length: 36 repeater length: 37

14878   1854193 GTAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG TTAATCCATTTTGCAACTCTCCATGCAACCTTTCTTG 
spacer length: 37 repeater length: 37

14879   1854268 GTAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG ACCTCACCCACCATGTTGACCACCTCAAAAAATATTA 
spacer length: 37 repeater length: 37

14880   1854343 GTAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG CTAACTGCAGGAGCGTTGCCAAAGTGCTCCTTAATGG 
spacer length: 37 repeater length: 37

14881   1854418 GTAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG ATTAACTTCGCAAAGGATTGTTACCGCATAGTC 
spacer length: 33 repeater length: 37

14882   1854489 GTAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG ATTGTCCACGTGATAACTAAATCGTCATTTGGGTTA 
spacer length: 36 repeater length: 37

14883   1854563 GTAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG TTATTCTCGTTATCCAGTTAATCGCTCCCTCAAATT 
spacer length: 36 repeater length: 37

14884   1854637 GTAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG ATTCTACGCATTTGCCGTTACCGCAACAGGTGTAACA 
spacer length: 37 repeater length: 37

14885   1854712 GTAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG AAATGTAGCTGTGCGTTCGCTCTGCGTATTAAAAG 
spacer length: 35 repeater length: 37

14886   1854785 GTAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG ACACATCGTTGAGTACGAACGGTGGAGACGTAATTG 
spacer length: 36 repeater length: 37

14887   1854859 GTAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG TCAACACTTTGATGATCTGTGTGGCTACTTTGTCCAA 
spacer length: 37 repeater length: 37

14888   1854934 GTAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG TCAAAAATGGAGCAGTCGAGCAATATCGAGATAAC 



spacer length: 35 repeater length: 37
14889   1855007 GTAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG TTAATCAACTTCTCTGCCTCCTCCTCACTCTGCACTT 

spacer length: 37 repeater length: 37
14890   1855082 GTAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG TGAAGGAAGAGCTGCTGCAGAAGATGAAAAAAGCAA 

spacer length: 36 repeater length: 37
14891   1855156 GTAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG AAGACAACACACTGTGGATTGTGAAAGGAGAAAT 

spacer length: 34 repeater length: 37
14892   1855228 GTAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG TGAATCGTCAATCCAGCCGCTTCGGCTGCAGCTCCC 

spacer length: 36 repeater length: 37
14893   1855302 GTAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG ACGTCGGCGTGGTCACGGAGGTTAGAGAGATAAACGA 

spacer length: 37 repeater length: 37
14894   1855377 GTAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG CATGATTTGAGCAAATGACGCATCAGGTGGTAAAGCT 

spacer length: 37 repeater length: 37
14895   1855452 GTAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG AAAAGACTATCCGACGCATTTGGTGAACCTAAACCACC 

spacer length: 38 repeater length: 37
14896   1855528 GTAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG ATAGAGGGCGGATATTTGCGCATTAAGATATGGGAA 

spacer length: 36 repeater length: 37
14897   1855602 GTAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG TCTAATTCGCTGATTTGGCCGCTTTCGAACATTCCGC 

spacer length: 37 repeater length: 37
14898   1855677 GTAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG ACTTTTCGAGGTCTTCAAGCGTCGGCATCTT spacer 

length: 31 repeater length: 37
14899   1855746 GTAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG ACAAGATAGAGCAGCTGGTGAACTTCTACGCCGAGAG 

spacer length: 37 repeater length: 37
14900   1855821 GTAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG TGAAGAGTTAGAAAAGGCTGGTTTTCCAACAAACTT 

spacer length: 36 repeater length: 37
14901   1855895 GTAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG GCACCACTTCGTCGGCTGAGTGAACGAGCCAGCTCCAG 

spacer length: 38 repeater length: 37
14902   1855971 GTAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG CCCTCGAAGCGGGCCTGCTGCTTGAACCTTACGGTTG 

spacer length: 37 repeater length: 37
14903   1856046 GTAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG ACTGCAGGGGTGTGGACACAAGTGGACCGCAACAGAGG 

spacer length: 38 repeater length: 37
14904   1856122 GTAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG AGTCTTCGATTTCGCCTGCGACTTGTTCAACATCCTCT
14905   
14906   
14907   GCA_000739065.1_ASM73906v1_genomic.fna(findCrispr):
14908   START       REPEAT                           

SPACER                                             
14909   crispr 1
14910   160583 ACCGAAA CGGTCTGATTTTAACAACATTCCTAAGCAATTGATACTTGTATAATTTATAGGTGTTTCCA spacer 

length: 61 repeater length: 7
14911   160652 ACCGAAA CGGTCTGATTTTAACCTCATCGTCTGTAAATCTATTGTAGTCGTCCTCCATGTTTCCA spacer 

length: 58 repeater length: 7
14912   160718 ACCGAAA CGGTCTGATTTTAACTAAAATGGTGATAAAAATGGCATATAGAATAATTAGGTTTCCA spacer 

length: 58 repeater length: 7
14913   160784 ACCGAAA 

CGGTCTGATTTTAACAAATTTTAACAGTGTTTGATGATAAATCATACCATAATTTTGTAGTATCATTGTTTCCA spacer 
length: 74 repeater length: 7

14914   160866 ACCGAAA CGGTCTGATTTTAACAATTTAAAAATAAAAAGAAAATATTTAATAAAAAAAGTTTCCA spacer 
length: 58 repeater length: 7

14915   160932 ACCGAAA CGGTCTGATTTTAACTGTGTTAGTATGTCTTGAAATTAAAGCAAAATCTGTGTTTCCA spacer 
length: 58 repeater length: 7

14916   160998 ACCGAAA GACCGATTCGGTATGGAAACCATTATCAACCTTTATAACTGCAAAAAGTAATTTTTGT
14917   
14918   
14919   crispr 2
14920   769292 CAGACCGTTT CGGTATGGAAACTGCATAAAATTTAGCTTGTTCTAAATAATCTAATTCGTTAAAGTTAAAA 

spacer length: 61 repeater length: 10
14921   769364 CAGACCGTTT CGGTATGGAAACATCGGTTAGGTAGGTTGTGGTAGGTAGTAACCGAAAGTTAAAA spacer 

length: 55 repeater length: 10
14922   769430 CAGACCGTTT CGGTATGGAAACAATGATATCAACGTATTAATTCAAGAAACAAATAGGGTTAAAA spacer 

length: 55 repeater length: 10
14923   769496 CAGACCGTTT CGGTATGGAAACAAGGATGAGATTGAAGAAACTGATGAAATGAAACCGGTTAAAA spacer 

length: 55 repeater length: 10
14924   769562 CAGACCGTTT CGGTATGGAAACTATTAGAAAATAACACAATAGTTGACTGGAAAACTTCTAAATATTCGTTAAAA 

spacer length: 65 repeater length: 10
14925   769638 CAGACCGTTT CGGTATGGAAACAATGATCCAAATTTGGTTATTGGAAGATTAGCGTTAAAA spacer length: 

51 repeater length: 10
14926   769700 CAGACCGTTT CGGTATGGAAACGCCACTATCGGTTGGATATTTTTTGTATTTGTGTTAAAA spacer length: 

51 repeater length: 10
14927   769762 CAGACCGTTT 

CGGTATGGAAACCATTTTGATTTTACTTCAATTGATTTTACAATTTTACATTTATCTATAGTTAAAA spacer length: 



67 repeater length: 10
14928   769840 CAGACCGTTT CGGTATGGAAACAATTTGTCATTATCAATCATAGTAAAAATATTTTTATAATAGTTAAAA 

spacer length: 60 repeater length: 10
14929   769911 CAGACCGTTT CGTTACGGTATGGAAACATCTCTATACAGACTGAAAATGGATACATAACAAGTTAAAATC
14930   
14931   
14932   crispr 3
14933   152748 GTTAAAA TCAGACCGTTACGGTATGGAAACCCATTTGTGTTAATAATGAAATGAATTTCATCA spacer 

length: 56 repeater length: 7
14934   152812 GTTAAAA TCAGACCGTTACGGTATGGAAACAAGATGTTATAAAAAGTAGTGATTGGAACTATTT spacer 

length: 57 repeater length: 7
14935   152877 GTTAAAA TCAGACCGTTACGGTATGGAAACATTAGGTAAAGGTTCTGGAAAATCTACTATGTGTTG spacer 

length: 59 repeater length: 7
14936   152944 GTTAAAA TCAGACCGTTACGGTATGGAAACCATAAATCAATAACAATTGAAGTATTTTCATCTAT spacer 

length: 58 repeater length: 7
14937   153010 GTTAAAA TCAGACCGTTACGGTATGGAAACTTTTTTATAGTTTGCTCATATTTTTGTGCTTTCTTGC spacer 

length: 60 repeater length: 7
14938   153078 GTTAAAA TCAGACCGTTACGGTATGGAAACTCCTTCTCAATAACATAAACGTGCTTAATCTTGCCAGCTTCT 

spacer length: 65 repeater length: 7
14939   153151 GTTAAAA GACCGTTTCGGTATGGAAACAATTTGTCATTATCAATCATAGTAAAAATATTTTTATAATAGTTA
14940   
14941   
14942   crispr 4
14943   784071 TTAAA ATCAGACCGATTCGGTATGGAAACAAAATTAAAATGCCAAAAGTTGCAACACAATTAGCAAAAGA 

spacer length: 65 repeater length: 5
14944   784142 TTAAA ATCAGACCGATTCGGTATGGAAACGATATTAATTTATCACTTCCAGACATCTTTAAGAAA spacer 

length: 60 repeater length: 5
14945   784208 TTAAA ATCAGACCGATTCGGTATGGAAACAAAAATCAAAGACATCGAATACAAAATTAATCTCAT spacer 

length: 60 repeater length: 5
14946   784274 TTAAA ATCAGACCGATTCGGTATGGAAACGAATAATAATCCTTATCAAAAATGTATATCCCTCTTA spacer 

length: 61 repeater length: 5
14947   784341 TTAAA CAGACCGTTTCGGTATGGAAACGCGGGTGCGTTTTCCACAGTTGCAAAGAAAAAAGTAAGT
14948   
14949   
14950   crispr 5
14951   320419 ATTTCCATACCGAAACGGTCTGATTTTAAC TCATGAATTAGTTAAAGCATATCAAAGACATAAAGATTTCAT 

spacer length: 42 repeater length: 30
14952   320492 ATTTCCATACCGAAACGGTCTGATTTTAAC TATAAGTTTGTTCAATAATACTATACCAACGCTCTAACTGCTCCCT 

spacer length: 46 repeater length: 30
14953   320569 ATTTCCATACCGAAACGGTCTGATTTTAAC GAGTATAGAAATAAAATCTGGGGTTATTGTTACAAAAAAATTAAG 

spacer length: 45 repeater length: 30
14954   320645 ATTTCCATACCGAAACGGTCTGATTTTAAC CAAATTCTATTTCAAATTCATAAGTGTCTCCAGACAAATCA 

spacer length: 41 repeater length: 30
14955   320717 ATTTCCATACCGAAACGGTCTGATTTTAAC AAAACATTCATTATATAACAAAAGCATTAATTTCTG spacer 

length: 36 repeater length: 30
14956   320784 ATTTCCATACCGAAACGGTCTGATTTTAAC TTTCATTGTAGTATCAAATAAATCATTATTACCTG spacer 

length: 35 repeater length: 30
14957   320850 ATTTCCATACCGAAACGGTCTGATTTTAAC ATTATATATATCATTATTATATGAACAAATGAATG spacer 

length: 35 repeater length: 30
14958   320916 ATTTCCATACCGAAACGGTCTGATTTTAAC TATGTGGAGAAAGACTTGTTGGAGAGGATATTTATGAAATA 

spacer length: 41 repeater length: 30
14959   320988 ATTTCCATACCGAAACGGTCTGATTTTAAC AATTCAACATTTCTTGTTTTAATGTATCATCAATAGTATCA 

spacer length: 41 repeater length: 30
14960   321060 ATTTCCATACCGAAACGGTCTGATTTTAAC TTCTGTGCATATCAATGAGAATACTTGGGTTAGTCTCCATGT 

spacer length: 42 repeater length: 30
14961   321133 ATTTCCATACCGAAACGGTCTGATTTTAAC CTAAATCACCAAAGTTATATAGTGCTTTTATATCAA spacer 

length: 36 repeater length: 30
14962   321200 ATTTCCATACCGAAACGGTCTGATTTTAAC TGCACCGTCAAGTTTTTCTTCAATATAAACTTTATCAT spacer 

length: 38 repeater length: 30
14963   321269 ATTTCCATACCGAAACGGTCTGATTTTAAC AAAATATGCACCTAAAAAGCAAAAAGTGAAAAAGT spacer 

length: 35 repeater length: 30
14964   321335 ATTTCCATACCGAAACGGTCTGATTTTAAC ATCAACCTTTATAACTGCAAAAAGTAATTTTTGTT
14965   
14966   
14967   crispr 6
14968   287538 GTTTCCATACCGTAACGGTCTGATTTTAAC 

TTATAAAATGAAAATAAAAGGCAGTATTGGAATGATTGAGTTTCCATACCAAAACGGTCTGATTTTAACTTGCATACATTGCTAAA
AAATATCTGTAGGTGAAACT spacer length: 106 repeater length: 30

14969   287675 GTTTCCATACCGTAACGGTCTGATTTTAAC TATCACTTGTTGGTTACCGTAAAACTAAATG spacer length: 
31 repeater length: 30

14970   287737 GTTTCCATACCGTAACGGTCTGATTTTAAC GATGCAATAACTTCATTAGCCCCACCTGTATTAAATACGGAGCATT 



spacer length: 46 repeater length: 30
14971   287814 GTTTCCATACCGTAACGGTCTGATTTTAAC CAAATTCCCAACTAACACCGAAAACTATCTCCCTA spacer 

length: 35 repeater length: 30
14972   287880 GTTTCCATACCGTAACGGTCTGATTTTAAC ATCCCTTTAGATTCTCAATTCTGTAGGCAGTTAGA spacer 

length: 35 repeater length: 30
14973   287946 GTTTCCATACCGTAACGGTCTGATTTTAAC TTAATCTTAAAAGTGGTGGAATAGGAGCTGGTGGTGGGG spacer 

length: 39 repeater length: 30
14974   288016 GTTTCCATACCGTAACGGTCTGATTTTAAC CATTAACTGATAATAATACAATTGATAGATTAAAA spacer 

length: 35 repeater length: 30
14975   288082 GTTTCCATACCGTAACGGTCTGATTTTAAC AAAATAGATGAAAATACTTCAATTGTTATTGATTTAT spacer 

length: 37 repeater length: 30
14976   288150 GTTTCCATACCGTAACGGTCTGATTTTAAC TTTAAGTTTTGTTATTGTTTCGTAAATTTTAAATAATTCTT 

spacer length: 41 repeater length: 30
14977   288222 GTTTCCATACCGTAACGGTCTGATTTTAAC AAGATTGACGAATATCAACACCTTCAGAAAAAAGAATATTTAG 

spacer length: 43 repeater length: 30
14978   288296 GTTTCCATACCGTAACGGTCTGATTTTAAC TTTTGATGTTTCTGGAGTTTATTCACATAATTG spacer 

length: 33 repeater length: 30
14979   288360 GTTTCCATACCGTAACGGTCTGATTTTAAC CAATGTAGAATTTGATATTACTAATATTTGGGATATATCTT 

spacer length: 41 repeater length: 30
14980   288432 GTTTCCATACCGTAACGGTCTGATTTTAAC CTATACAGACTGAAAATGGATACATAACAAGTTAAAATCAG
14981   
14982   
14983   crispr 7
14984   1522152 GTTTCCATTCCGAATCGGTCTGATTTTAAC AAGTAGAATTAATAAAGTCGCATATGACAAAAGCAGATAAAGA 

spacer length: 43 repeater length: 30
14985   1522226 GTTTCCATTCCGAATCGGTCTGATTTTAAC CTCTTCCATTCAAGTCCCTCCTTTGAAAATGTATGCGCCTTATA 

spacer length: 44 repeater length: 30
14986   1522301 GTTTCCATTCCGAATCGGTCTGATTTTAAC AAGCAAACTTAGAAGACCCCGATATTATAGAGTTGT spacer 

length: 36 repeater length: 30
14987   1522368 GTTTCCATTCCGAATCGGTCTGATTTTAAC TGTCATTATCAATCATAGTAAAAATATTTTTATAAT
14988   
14989   
14990   crispr 8
14991   784140 AGTTAAAATCAGACCGATTCGGTATGGAAAC GATATTAATTTATCACTTCCAGACATCTTTAAGA spacer 

length: 34 repeater length: 31
14992   784206 AGTTAAAATCAGACCGATTCGGTATGGAAAC 

AAAAATCAAAGACATCGAATACAAAATTAATCTCATGTTAAAATCAGACCGATTCGGTATGGAAACGAATAATAATCCTTATCAAA
AATGTATATCCCTCT spacer length: 101 repeater length: 31

14993   784339 AGTTAAAATCAGACCGATTCGGTATGGAAAC 
TGCGTTTTCCACAGTTGCAAAGAAAAAAGTAAGTTAAAATCAGACCGTTACGGTATGGAAACACACTACTGAACATATTTTGTAAT
CCTGTTAAATATCCC

14994   
14995   
14996   crispr 9
14997   287325 AGTTTCCATACCAAAACGGTCTGATTTTAAC 

TACTACATATATGTAAATTGGTGATAAAATGGCTGATGTAAGTTTCCATACCGAAACGGTCTGATTTTAACGCCGTTTAATTCTCT
TACCGCCTCACACCCTCCCTTGCAA spacer length: 111 repeater length: 31

14998   287468 AGTTTCCATACCAAAACGGTCTGATTTTAAC 
AACTTCTATAGGAATAGTTATTTTACAGTATAATTCATCGTTTCCATACCGTAACGGTCTGATTTTAACTTATAAAATGAAAATAA
AAGGCAGTATTGGAATGATT spacer length: 106 repeater length: 31

14999   287606 AGTTTCCATACCAAAACGGTCTGATTTTAAC 
CAACCTTTATAACTGCAAAAAGTAATTTTTGTTTATGGTTAAAATCAGACCGATTCGGTATGGAAACATTTTTTTAATTTTTGTCT
CGTTTAGTATTTTTTGGAGT

15000   
15001   
15002   GCA_000744315.1_ASM74431v1_genomic.fna(findCrispr):
15003   START       REPEAT                           

SPACER                                             
15004   crispr 1
15005   3401050 AATCTGTGTAAGTCTTCCCAT 

GCTTTCTGTTTGTCAGACATATATTGAAATGCAGTCTCCAATGACCTCACTGCATCCTTTCTCACATCATCATTTTCATCTAGGGT
 spacer length: 86 repeater length: 21

15006   3401158 AATCTGTGTAAGTCTTCCCAT 
ATCTGTTGTTTGTCAGGTATATATTGGAAAGCAGTCTTCACTACAACTGCTACTCCCTTTTTGACATCAGCGTTTCTATCTAAAGT
 spacer length: 86 repeater length: 21

15007   3401266 AATCTGTGTAAGTCTTCCCAT 
ATAGTGAATAAAAATAATAGTGAATAAAAATAATAGTAAATAAAAACAATAGATATAGAAAATAATATCTCGTATTTCCTGCAGGG

15008   
15009   
15010   crispr 2
15011   1633496 AGATATTTGATTAAAAGATAT TTGATTAAGAGATATTTGATTAAGAGATATTTGATTAA spacer length: 



38 repeater length: 21
15012   1633556 AGATATTTGATTAAAAGATAT TTGATTAAGAGATATTTAATTAAAAGACACTTGATCAAAAGATCTCCGATTGA 

spacer length: 53 repeater length: 21
15013   1633631 AGATATTTGATTAAAAGATAT TAGTGAATAAAAATAATAGTGAATAAAAATAATAGTAAATAAAAACAATAGAT
15014   
15015   
15016   crispr 3
15017   1757558 ATCTCCACCTGATGTTTCATC ATTTCCAGATTGATCATCTTCACCTGATGTTTCATCGTTACCTGATGGTA 

spacer length: 50 repeater length: 21
15018   1757630 ATCTCCACCTGATGTTTCATC ATTTCCAGATTGATCATCTTCACCGGATGTCTCACCGTTATCTGATGGTA 

spacer length: 50 repeater length: 21
15019   1757702 ATCTCCACCTGATGTTTCATC AGTGAATAAAAATAATAGTGAATAAAAATAATAGTAAATAAAAACAATAG
15020   
15021   
15022   crispr 4
15023   4052262 GGAGTTGGTGTAGGGGTTGGT GTGGGAGTTGGCGTGGGGGTTGGTTCGGGAGT spacer length: 32 

repeater length: 21
15024   4052316 GGAGTTGGTGTAGGGGTTGGT GTAGGAGTTGGTGTAGGAGTTGGCGTGGGGGTTGGTTCGGGAGT spacer 

length: 44 repeater length: 21
15025   4052382 GGAGTTGGTGTAGGGGTTGGT GCCTATTTCAGCAAGTCTTTGTCTAGCGTTAGCCTCTTTCCCCA
15026   
15027   
15028   crispr 5
15029   1626399 TAATTAAAGTTTATTTAATTT CCAGTATAATTACAGTTTAT spacer length: 20 repeater 

length: 21
15030   1626441 TAATTAAAGTTTATTTAATTT CCAGTATAATTACAGTTTAC spacer length: 20 repeater 

length: 21
15031   1626483 TAATTAAAGTTTATTTAATTT TATTCAATCTGTTTTAACGT
15032   
15033   
15034   crispr 6
15035   2190026 ATTTCAGCAAGTCTTTGTCTAGC 

ATTACCTTCATTTATCAGCACAAAAGCATAATCTGCACTTTTTTTGGACAAAATTTTCTTGGCATTGTCGCAAAGACTGACAGCAG
TTTCAAAATTTTCCCTGCTGTTAATGCC spacer length: 114 repeater length: 23

15036   2190164 ATTTCAGCAAGTCTTTGTCTAGC 
ATTACCTTCATTTATCAGCACAAAAGCATAATCTGCACTTTTTTTGGACAAAATTTTCTTGGCATTGTCGCAAAGACTGACAGCAG
TTTCAAAATTTTCCCTGCTGTTAATGCC spacer length: 114 repeater length: 23

15037   2190302 ATTTCAGCAAGTCTTTGTCTAGC 
ATTACCTTCGTTCATTAATGTAAGAGCGTAAGGTACGTTTGCTTTGAATAAAATTTGCCGAGAATTTCCATAAAGACTGACGGCAG
TTTCAAAATTTTCCCTGCTGTTAATGCC spacer length: 114 repeater length: 23

15038   2190440 ATTTCAGCAAGTCTTTGTCTAGC 
GAATAAAAATAATAGTGAATAAAAATAATAGTAAATAAAAACAATAGATATAGAAAATAATATCTCGTATTTCCTGCAGGGTTTTA
AATCGAAGGTTATCAACAAACTATCAAA

15039   
15040   
15041   crispr 7
15042   1968967 TTCCTGATTTATCTTTGATTTAT TCCTGATTTATTCCTGATTT spacer length: 20 repeater 

length: 23
15043   1969011 TTCCTGATTTATCTTTGATTTAT TCCTGATTTATTCCTGATTT spacer length: 20 repeater 

length: 23
15044   1969055 TTCCTGATTTATCTTTGATTTAT TCCTGATTTATTCCTGATTTATCCTTTATTTATCCTTTATTTA spacer 

length: 43 repeater length: 23
15045   1969122 TTCCTGATTTATCTTTGATTTAT TATTTCAGCAAGTCTTTGTCTAGCGTTAGCCTCTTTCCCCAAT
15046   
15047   
15048   crispr 8
15049   820625 GTGAATATAAAAAATAGTGAATAAAAA AAATAGTGAATAAAAATAATAGTGAATATAAAAAAT spacer 

length: 36 repeater length: 27
15050   820689 GTGAATATAAAAAATAGTGAATAAAAA TAATAGTGAATATAAAAAAT spacer length: 20 repeater 

length: 27
15051   820737 GTGAATATAAAAAATAGTGAATAAAAA AAGGTTGAGCCAAAGCCTTT
15052   
15053   
15054   crispr 9
15055   345139 TACAGAAATTTTTGGTCAAGCTTTTTTTTAA AAAGGTTGAGCCAGAGCTTT spacer length: 20 

repeater length: 31
15056   345191 TACAGAAATTTTTGGTCAAGCTTTTTTTTAA AAAAGTTGAGCCAGAGCTTT spacer length: 20 

repeater length: 31
15057   345243 TACAGAAATTTTTGGTCAAGCTTTTTTTTAA GAAGAGTAGTGCATTAAAAC
15058   
15059   



15060   crispr 10
15061   2190131 GCAGTTTCAAAATTTTCCCTGCTGTTAATGCC 

CATTTCAGCAAGTCTTTGTCTAGCATTACCTTCATTTATCAGCACAAAAGCATAATCTGCACTTTTTTTGGACAAAATTTTCTTGG
CATTGTCGCAAAGACTGAC spacer length: 105 repeater length: 32

15062   2190269 GCAGTTTCAAAATTTTCCCTGCTGTTAATGCC 
CATTTCAGCAAGTCTTTGTCTAGCATTACCTTCGTTCATTAATGTAAGAGCGTAAGGTACGTTTGCTTTGAATAAAATTTGCCGAG
AATTTCCATAAAGACTGAC spacer length: 105 repeater length: 32

15063   2190407 GCAGTTTCAAAATTTTCCCTGCTGTTAATGCC 
TTTAACGTGGGGGTACAGTAATGGGCAGAACTATCAGCGGTGCATTAATAGGTATGGTTCTTACTTTTGTTTTTTATTTTATTCCG
GTGGTAAATTCCGTAGCTC

15064   
15065   
15066   crispr 11
15067   3673014 GTTCGCCACATATACCTTTGTTCCATCCGGACT 

GATCGCAACTCCATAAGGAGCAATTCCTACAGGCACCGTGAAGGTAATACTGTAATTAGACGTATCGATTACGGAAGTAGTGTTAC
TGCCGT spacer length: 92 repeater length: 33

15068   3673140 GTTCGCCACATATACCTTTGTTCCATCCGGACT 
GACTACAACTCCAGAAGGACTGTAATCTACTGGAACACTGGCGATAACAGTGCTGGTCGTTGTGTTAATTACAGAGACACTGCTGT
CGTTTT spacer length: 92 repeater length: 33

15069   3673266 GTTCGCCACATATACCTTTGTTCCATCCGGACT 
GAAGCCCAGATAAGCTTTTTCCGGGCTTTGGGATGTTTCAATCCTTGTTTTAGTGGATCTTGCTCGCGAATAGGGCAAAAATTTCC
GTTATT

15070   
15071   
15072   crispr 12
15073   3235203 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC AATATTGTACTAGGGCACCTGCAAAAAACCATAT 

spacer length: 34 repeater length: 37
15074   3235275 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC TTTAACTGTTTAGTTGCTTCCCTTGCGGAATCCC 

spacer length: 34 repeater length: 37
15075   3235347 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC TCTATTAACCCGCTTCTCTTCTTATTTGCAGCTTC 

spacer length: 35 repeater length: 37
15076   3235420 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC CACTCGTACTCGTTCCCTACATCAATTGTAGCAGCC 

spacer length: 36 repeater length: 37
15077   3235494 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC TAAAAATTAAAGTCACGCATGTACGTGCTCCTAAAG 

spacer length: 36 repeater length: 37
15078   3235568 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC AGGATATTCAGAGTCAAGGTGCTGTAGCTGGAG 

spacer length: 33 repeater length: 37
15079   3235639 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC TAGTACTGTAGATGCAATAAGGGCTAAACCTGTATC 

spacer length: 36 repeater length: 37
15080   3235713 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC TTCAAGAGGTAGAAGAGCAGGAAGAACCAGAACA 

spacer length: 34 repeater length: 37
15081   3235785 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC CTCTGTGAAAAATCCTTTTCTCCAAAAACGTTCT 

spacer length: 34 repeater length: 37
15082   3235857 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC TATGGATCTGCCAATACATCATTCGAGTTTTGGTGA 

spacer length: 36 repeater length: 37
15083   3235931 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC ATATTAAACCATATTGTAGGTGTTTTACCTTTC 

spacer length: 33 repeater length: 37
15084   3236002 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC TACGCAGCATGATAGGAAAAGTGAAAATTCCAAAT 

spacer length: 35 repeater length: 37
15085   3236075 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC TACTCCCTTAGTGTAGAGGTCAATCACGGAGGGCCTT 

spacer length: 37 repeater length: 37
15086   3236150 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC AAAAAAGTAAAACATTAAGAAGAGCACTCTTCAGAT 

spacer length: 36 repeater length: 37
15087   3236224 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC CTTTATCAGGAGTTCCTAATAGCCCGTCTGTAATT 

spacer length: 35 repeater length: 37
15088   3236297 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC TTATTCAGGAGTCGCAGGGAGAAGAGCCCGATACC 

spacer length: 35 repeater length: 37
15089   3236370 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC TTTTTCAGTTTTGCTCCATGCTTTCAGTTTTGGT 

spacer length: 34 repeater length: 37
15090   3236442 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC AACAGTCCTCACAATAAAAATCATCACCGTACCAA 

spacer length: 35 repeater length: 37
15091   3236515 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC GAAGCGGAATAATTAGCAATTGCTTTTGCTACACCA 

spacer length: 36 repeater length: 37
15092   3236589 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC ATCCAGCCTCTAAGTTGAGTATCAAGCTGTTTCT 

spacer length: 34 repeater length: 37
15093   3236661 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC ATTTCTCAGCCGGGTGTCCTGCTTCAACAAGTATCT 

spacer length: 36 repeater length: 37
15094   3236735 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC TCCTTGGCTACTTCAAATTCAGTTTGTAGTTTATTA 

spacer length: 36 repeater length: 37
15095   3236809 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC AAAACGTTATCCCACTTTTCTTTGGTGATTCCATAG 

spacer length: 36 repeater length: 37



15096   3236883 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC TCAATCACACATTCTTTAAAGTCTTCTATCGTAACTT 
spacer length: 37 repeater length: 37

15097   3236958 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC TAAAGTTAGATGTACGTGGCGCATAAGATACACTT 
spacer length: 35 repeater length: 37

15098   3237031 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC GTTTTATAGTTGTTACTACTATAATAATCACCTCT 
spacer length: 35 repeater length: 37

15099   3237104 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC TTCATTCCTCGAAGCTACAAACACAACAAATCTAAAT 
spacer length: 37 repeater length: 37

15100   3237179 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC CCTCGCTCTTGCCGGATGGGACGTAAATGAAATCA 
spacer length: 35 repeater length: 37

15101   3237252 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC AAAACTCCTGCTTCAATCTGTTCGGGGGTTGCTACG 
spacer length: 36 repeater length: 37

15102   3237326 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC CCTCGTTTCTTTTTTTTGAAAATCCCAGATTATGACG 
spacer length: 37 repeater length: 37

15103   3237401 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC TTCTCAGGGAGCGCGGAGGCACAGCGAGAAGAC 
spacer length: 33 repeater length: 37

15104   3237472 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC TTAAGAAGTCTGAACCTGTGGAGCAGTTGAAAA 
spacer length: 33 repeater length: 37

15105   3237543 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC AAATTGGCGATTTCTTTAGAGTTAAAGGTAAG 
spacer length: 32 repeater length: 37

15106   3237613 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC ACATAGTCATACATGCTGTCATAGAGGTTCACGTAT 
spacer length: 36 repeater length: 37

15107   3237687 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC TAGCTATCTTAGCTATCTTTTCGGCTCGTTGGA 
spacer length: 33 repeater length: 37

15108   3237758 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC CATTCAACGATATTTACAAGCCTAGTGTAATCCCC 
spacer length: 35 repeater length: 37

15109   3237831 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC AACCTTCTACAAGATAATCCAGCCACATTTTTTT 
spacer length: 34 repeater length: 37

15110   3237903 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC CCACCTTGTAGGTAATAATCTTTCCGATTACTA 
spacer length: 33 repeater length: 37

15111   3237974 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC TTCCAAGAGCCGTGTAACTGCATGTTGCGGCTTT 
spacer length: 34 repeater length: 37

15112   3238046 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC TCCCTCCTTAAGTTGTCACCGTTCCGAGTCCA 
spacer length: 32 repeater length: 37

15113   3238116 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC TTAAAAAAATGTTCTTTCTTGCAAATCCGGTTAAC 
spacer length: 35 repeater length: 37

15114   3238189 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC GTTCTCCTGATTCGTTATCTATGCGATGTAATACAC 
spacer length: 36 repeater length: 37

15115   3238263 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC TTATGGTGATCCAGAGAAGGATATTCCGGCGAAAGA 
spacer length: 36 repeater length: 37

15116   3238337 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC TATTCATGCTTCAACTTCCTGCGTTCCCTTGCTCC 
spacer length: 35 repeater length: 37

15117   3238410 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC ACCCTGGGTCTTCTGAATGGTACTGGACAGGTTCA 
spacer length: 35 repeater length: 37

15118   3238483 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC GGGTATATAGTATGTTGTAGTAACGTAGGAGGAA 
spacer length: 34 repeater length: 37

15119   3238555 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC AATAGTGTATCTGTGACACTTACAACCGGCACTGA 
spacer length: 35 repeater length: 37

15120   3238628 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC TCGTGTCTTCTATGTCGGAAAAATAATCCTCATCG 
spacer length: 35 repeater length: 37

15121   3238701 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC TAATTCCAAGATCACCATGCCAGATGGCTCTAAT 
spacer length: 34 repeater length: 37

15122   3238773 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC ACGTAATTGATGTATAACGATATACATTTTCCT 
spacer length: 33 repeater length: 37

15123   3238844 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC AGATTGATCTTACCATCTCCTATTATTGTAAGCA 
spacer length: 34 repeater length: 37

15124   3238916 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC TGTCTCCTCCAACGTGCATCACTTCTTCATACACTT 
spacer length: 36 repeater length: 37

15125   3238990 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC AAAAATTTCCGTTATTTGGCCAGAAAAGACCTGAAA
15126   
15127   
15128   crispr 13
15129   3244221 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC AAGTGGATACATGCCCCACATGACCCCATTGAAC 

spacer length: 34 repeater length: 37
15130   3244293 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TTTCGACTTCCCATCTCCTGCTCCTGATGTCAA 

spacer length: 33 repeater length: 37
15131   3244364 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC CGGGACTCTGAGGTGATCAAGAATGACAAATGCAC 

spacer length: 35 repeater length: 37
15132   3244437 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC GTGCATATTGTAGAGCAATCTTCATTACGACTGCT
15133   
15134   



15135   crispr 14
15136   40 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCGCGAAT TTTCTCATATTTATTTTAAGGCTATGCGTTTCTGA spacer 

length: 35 repeater length: 37
15137   113 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCGCGAAT GGGAACCCTGAGTTTATCACAATCGAAACTCTC spacer 

length: 33 repeater length: 37
15138   184 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCGCGAAT AACTATAATGAACCCGAAAATATTCAATCCTATGAAA 

spacer length: 37 repeater length: 37
15139   259 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCGCGAAT CGGATAAGCCGCCTGCAATGAATACAAGGACTGCC spacer 

length: 35 repeater length: 37
15140   332 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCGCGAAT AAAGATTTACCTGATCTGGACCTTCAAGGCGGGTTT 

spacer length: 36 repeater length: 37
15141   406 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCGCGAAT TCGATAAACTCCCTTAACTGCCAGTATCCAATTTA spacer 

length: 35 repeater length: 37
15142   479 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCGCGAAT ACAGTTCCCATAGATATTTTCAATTCCCCTCCA spacer 

length: 33 repeater length: 37
15143   550 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCGCGAAT TGAGTACGGTTGGATTATTACTCTCTACAGTATTT spacer 

length: 35 repeater length: 37
15144   623 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCGCGAAT AAGTTTTGCATGAGCCGGATAAAGAAGTCCTGCA spacer 

length: 34 repeater length: 37
15145   695 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCGCGAAT TTGAAATGCTGATGATTAGCGGCATTCCTGAGTA spacer 

length: 34 repeater length: 37
15146   767 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCGCGAAT GTTGGTATGATGGAAATAACAGATTTAATGGATTTT 

spacer length: 36 repeater length: 37
15147   841 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCGCGAAT TCGAATACTGTACTATTATTAGATCCATTAAATCTA 

spacer length: 36 repeater length: 37
15148   915 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCGCGAAT ATGGGTTACTGACATGGTATCTAGGATACAGAA spacer 

length: 33 repeater length: 37
15149   986 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCGCGAAT CAATCACTATGACCTTCCTCAAGCATGATATTATTT 

spacer length: 36 repeater length: 37
15150   1060 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCGCGAAT CTTTCCACTTCTAAACTTCCTACACAAGTACTTA spacer 

length: 34 repeater length: 37
15151   1132 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCGCGAAT GCTTTGCATGAGCTGGATACAAGAGCCCCGCA spacer 

length: 32 repeater length: 37
15152   1202 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCGCGAAT CCAGGCATCAGATGGAGCCCTCCCCATAATAGACT 

spacer length: 35 repeater length: 37
15153   1275 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCGCGAAT CCTTACAGACCTCTTGGAAGCTGGGTATTCATAGA 

spacer length: 35 repeater length: 37
15154   1348 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCGCGAAT CCAGATATCTGAAATCTGATAAACATAACAATTT spacer 

length: 34 repeater length: 37
15155   1420 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCGCGAAT GATCTTGAGAAGTGGAAATTACCTGGCACTCATGA 

spacer length: 35 repeater length: 37
15156   1493 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCGCGAAT GTATTTTTTTCAGATGAATCTATAGCTCCATCATTT 

spacer length: 36 repeater length: 37
15157   1567 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCGCGAAT AAAGGAGCGAAAACATGCTACGTAAAATAATTAACTTCTTT 

spacer length: 41 repeater length: 37
15158   1646 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCGCGAAT AGAAAATGAGAACCGGATTTTTGACGACGACATT spacer 

length: 34 repeater length: 37
15159   1718 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCGCGAAT CGTCAGGAGTGAAATAGTAAGTATTCCAGATCCATTT 

spacer length: 37 repeater length: 37
15160   1793 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCGCGAAT GCTGATTCCTTCGAGATTACTGCCGATTTTGAA spacer 

length: 33 repeater length: 37
15161   1864 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCGCGAAT ATGATTAAATTCTCATTCCGCCGCCTCTTGAA spacer 

length: 32 repeater length: 37
15162   1934 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCGCGAAT CTTAAAGTCTTTGAGGTTAAACATTGTTATTCC spacer 

length: 33 repeater length: 37
15163   2005 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCGCGAAT TTTTGATTTTCCCTTTTATATCTACTTGACTTTTTT 

spacer length: 36 repeater length: 37
15164   2079 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCGCGAAT TTTAACGTGCTCCATGTATCCAGCTGTGTATTTT spacer 

length: 34 repeater length: 37
15165   2151 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCGCGAAT GACATCACCTGCAGGAGTGATAAAATTTACAGATAG 

spacer length: 36 repeater length: 37
15166   2225 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCGCGAAT CACTAATGAAATTAATTCCTATAGTCGCTATTC spacer 

length: 33 repeater length: 37
15167   2296 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCGCGAAT CTCTAACGTAATCTACATCACAGAGTGCCATGAC spacer 

length: 34 repeater length: 37
15168   2368 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCGCGAAT CGGGGATCTTCTCGGGGATCTTCTAAGAGCTTC spacer 

length: 33 repeater length: 37
15169   2439 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCGCGAAT TCTGTGCATATAGTCTTTAGAACATGGCTTAAC spacer 

length: 33 repeater length: 37
15170   2510 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCGCGAAT AAAAATGACTGAAGACAACGTAAACTATGAACTAC 

spacer length: 35 repeater length: 37



15171   2583 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCGCGAAT ATTTAGGCACTCTCTAGTTGCCAGGGTAGACGGA spacer 
length: 34 repeater length: 37

15172   2655 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCGCGAAT GACACAGAAGAGGCTTAACCATGCTAACTAAAGA spacer 
length: 34 repeater length: 37

15173   2727 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCGCGAAT TTTGTGTGTATTATTTGCTCTCCGTTCATTACA spacer 
length: 33 repeater length: 37

15174   2798 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCGCGAAT TCTGAAAGATTGTGACTTCCAGCATGTTCATAT spacer 
length: 33 repeater length: 37

15175   2869 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCGCGAAT ATTGTTAAACAGAAATGCAATTGGATTTGATAATGA 
spacer length: 36 repeater length: 37

15176   2943 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCGCGAAT CCGTTGAGTTCCGAGGAATATACCTCGTCAGCCAGGCGA 
spacer length: 39 repeater length: 37

15177   3020 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCGCGAAT TGAAGCCCAGATAAGCTTTTTCCGGGCTTTGGGA spacer 
length: 34 repeater length: 37

15178   3092 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCGCGAAT TTTAACGTGGGGGTACAGTAATGGGCAGAACTAT
15179   
15180   
15181   GCA_000744455.1_ASM74445v1_genomic.fna(findCrispr):
15182   START       REPEAT                           

SPACER                                             
15183   crispr 1
15184   802822 ATTACAAATTCCTCCACCAT 

CATATTGGTCTGCGTGGTTATTGTTGATTGTTGAGTTTTCTATGGTGCAATGTTCAT spacer length: 57 repeater 
length: 20

15185   802900 ATTACAAATTCCTCCACCAT 
TATATTTTGCAATGTTGTTTGTGATTGTTACTCCTCTTATGGTTACTGTGCCATGAACATTACCAATTCCCCCACCATTTAATTCT
GTTGAGGTGTTGTTGGTGATTGTTGAGTTTTCTATGGTTAACGTGCAATGTTCAT spacer length: 141 repeater 
length: 20

15186   803062 ATTACAAATTCCTCCACCAT 
ATAACATTCACTCTACTTAATAAATAGGAGTATGGGATGGTGTTTTCTTCTCTAATTTTTTACCACAGTCCCATAACTATGGTTTC
CCAAAATATGTGGAAAATACCTCCCTACTCCTTATAATAAAAAAAGGTTTAATTA

15187   
15188   
15189   crispr 2
15190   1200963 AATAAACCAAATTATCAAATA 

CAACATTCACCCAATATAATAAATAGGGCAGGGGTTGTCTACCTCAGTTTTTTGCTCAAAAAAACTCTATCTCTTAATATTTTTGT
GTCCATGAAATTTGATAAAATCCCCTCCCTGCCCGCCTTCTAATTATAAAAAATTTGTAAATA spacer length: 149 
repeater length: 21

15191   1201134 AATAAACCAAATTATCAAATA 
GAACAGTACCCATAATAATAATATGGGCAGGGAATAAGCGCCTTTCAACACTTATTTTTTAGTTTTTCTAAAATTTATCCCTGCCC
GCCTCCTAATTATT spacer length: 100 repeater length: 21

15192   1201256 AATAAACCAAATTATCAAATA 
AACATTCACTCTACTTAATAAATAGGAGTATGGGATGGTGTTTTCTTCTCTAATTTTTTACCACAGTCCCATAACTATGGTTTCCC
AAAATATGTGGAAA

15193   
15194   
15195   GCA_000762265.1_ASM76226v1_genomic.fna(findCrispr):
15196   START       REPEAT                           

SPACER                                             
15197   crispr 1
15198   92365 TATTGTAGATGGCCCCACCAT CACCAGAAGCGGTGTTATTTTTTAGTGTACTGTTTGTCACAGTTAAACTTCCA 

spacer length: 53 repeater length: 21
15199   92440 TATTGTAGATGGCCCCACCAT CACCATAGGCGTAGTTATTTGTGAATGTACTGTTTGTCACAGTTAAACTTCCA 

spacer length: 53 repeater length: 21
15200   92515 TATTGTAGATGGCCCCACCAT CCAATATGCTGTGTTGTCTGTGAATGCACTGTTTGTCACAGTTAAACTTCCAG
15201   
15202   
15203   crispr 2
15204   183073 TTTCCCTTTTATTTGTTCTTC 

AATTTTCTTTTCAATTGCGGCCTCAGTCTTTCCCCTTATTTGTTCTTCAATTTTTTTATCGATTTCAGCCTGAA spacer 
length: 74 repeater length: 21

15205   183169 TTTCCCTTTTATTTGTTCTTC GACTTCTTTTTCGATTTCAGCCTGAA spacer length: 26 repeater 
length: 21

15206   183217 TTTCCCTTTTATTTGTTCTTC ACTTCTTTTTCGATTTCAGCCTGAAT
15207   
15208   
15209   GCA_000789255.1_ASM78925v1_genomic.fna(findCrispr):
15210   START       REPEAT                           

SPACER                                             
15211   crispr 1
15212   977342 CTTT CAATCCCTTCAAGGTCTGATTTTAACAGAATGTTTGTATATCCTCCGAGAATTAGGAAATAA spacer 



length: 62 repeater length: 4
15213   977409 CTTT CAATCCCTTCAAGGTCTGATTTTAACATATAGAAAAGGTAAAGGAGCAGGTTGAAGTAATAAA spacer 

length: 63 repeater length: 4
15214   977477 CTTT CAATCCCTTCAAGGTCTGATTTTAACCCAAATGATGAATATCTTGAGTTTAAGGATGACAA spacer 

length: 61 repeater length: 4
15215   977543 CTTT TCAGACCTTGAAGGGATTGAAAGGAAAAAATAATAGAAAAAATTTACACCTTTTCTGCCTT
15216   
15217   
15218   crispr 2
15219   1354096 CTTTCAATCCCTTAAAGGTCTGATTTCAAC TTCGAAGGAGTCTCCAAACCCAAATCTAATGATGTGT spacer 

length: 37 repeater length: 30
15220   1354164 CTTTCAATCCCTTAAAGGTCTGATTTCAAC ATGTTTACCGCATAAGCCCCGAATATGCTTTTCTG spacer 

length: 35 repeater length: 30
15221   1354230 CTTTCAATCCCTTAAAGGTCTGATTTCAAC GCTGGGGATTGGCTTAAACAGCAAATACAAACCTACA spacer 

length: 37 repeater length: 30
15222   1354298 CTTTCAATCCCTTAAAGGTCTGATTTCAAC AAAAAATCTATCAGCTAAAAACGACGCTTATAGAAT spacer 

length: 36 repeater length: 30
15223   1354365 CTTTCAATCCCTTAAAGGTCTGATTTCAAC TCAGCAAGTGGAGGAGCATGAATTAAGGTGCCGAGATCAT 

spacer length: 40 repeater length: 30
15224   1354436 CTTTCAATCCCTTAAAGGTCTGATTTCAAC CCATCCGGTTCTATAGCATACTTGCAGTCATCTTT spacer 

length: 35 repeater length: 30
15225   1354502 CTTTCAATCCCTTAAAGGTCTGATTTCAAC CTTTCCTCGTTAGTTATATAGTTGTAAACTGAGAT spacer 

length: 35 repeater length: 30
15226   1354568 CTTTCAATCCCTTAAAGGTCTGATTTCAAC CCTTAGAGGGGTTCAAGAAGTCCATGTTGATCTCA spacer 

length: 35 repeater length: 30
15227   1354634 CTTTCAATCCCTTAAAGGTCTGATTTCAAC ACTCGGATTCCCGTATGCGATGTTCAGCTCGCTCGAA spacer 

length: 37 repeater length: 30
15228   1354702 CTTTCAATCCCTTAAAGGTCTGATTTCAAC GCAGCAGCAAGCTGCAACAGTTACCCAGAACACTGCA spacer 

length: 37 repeater length: 30
15229   1354770 CTTTCAATCCCTTAAAGGTCTGATTTCAAC TATGAGATAGACAAAAAGTATTGGGACATGCTCAAA spacer 

length: 36 repeater length: 30
15230   1354837 CTTTCAATCCCTTAAAGGTCTGATTTCAAC ACCAATCTTAATTGGAGGTAACTCTAACATAGTTATT spacer 

length: 37 repeater length: 30
15231   1354905 CTTTCAATCCCTTAAAGGTCTGATTTCAAC AAGGCAATAATAACAGCATGCATGAACTATAAAGAG spacer 

length: 36 repeater length: 30
15232   1354972 CTTTCAATCCCTTAAAGGTCTGATTTCAAC AAATAATAGAAAAAATTTACACCTTTTCTGCCTTCA
15233   
15234   
15235   crispr 3
15236   1415562 CTTTCAATCCCTTAAAGGTCTGATTTTAAC GAAGAAGGCCATGAGTGGAATTGCTGAGACGAGAAGG spacer 

length: 37 repeater length: 30
15237   1415630 CTTTCAATCCCTTAAAGGTCTGATTTTAAC CCACTACAGAAGGCCGAACTCACAGAACATATATGAA spacer 

length: 37 repeater length: 30
15238   1415698 CTTTCAATCCCTTAAAGGTCTGATTTTAAC ATATATGCTTGTTTTCGTGTCTGGCTTTATCCTTGC spacer 

length: 36 repeater length: 30
15239   1415765 CTTTCAATCCCTTAAAGGTCTGATTTTAAC GAAACTGTCTGAAGTCCTTGAACCTGATTCCTCTGCTT spacer 

length: 38 repeater length: 30
15240   1415834 CTTTCAATCCCTTAAAGGTCTGATTTTAAC CACCGAGCATGGCAACGAGATTAAGTCCGACTGCGAGAG 

spacer length: 39 repeater length: 30
15241   1415904 CTTTCAATCCCTTAAAGGTCTGATTTTAAC CTTGTACTTCGTTACCTGTGTACATTCCTGCACCACAC spacer 

length: 38 repeater length: 30
15242   1415973 CTTTCAATCCCTTAAAGGTCTGATTTTAAC AACGAAAACGAGCATATAAGCCCAATTATAAAGATCC spacer 

length: 37 repeater length: 30
15243   1416041 CTTTCAATCCCTTAAAGGTCTGATTTTAAC TAGAAACCCTTAAAAAGTTGAATTGCAGAAAAGTTAA spacer 

length: 37 repeater length: 30
15244   1416109 CTTTCAATCCCTTAAAGGTCTGATTTTAAC TCAATTATTTTTGGAGGTGTATATGTGTGGTGAGGG spacer 

length: 36 repeater length: 30
15245   1416176 CTTTCAATCCCTTAAAGGTCTGATTTTAAC GGATTTCGAAAAAACGGCTTTGGTTGATTATGATT spacer 

length: 35 repeater length: 30
15246   1416242 CTTTCAATCCCTTAAAGGTCTGATTTTAAC TGAGAGTATTGAGTGTATCACCACGCCAAGCACAAGT spacer 

length: 37 repeater length: 30
15247   1416310 CTTTCAATCCCTTAAAGGTCTGATTTTAAC AATAATAGAAAAAATTTACACCTTTTCTGCCTTCATC
15248   
15249   
15250   crispr 4
15251   648742 GTTAAAATCAGACCTTGAAGGGATTGAAAG AGAGGAAGATGAGGAAGAGGGGTTTATAATTATCAA spacer 

length: 36 repeater length: 30
15252   648809 GTTAAAATCAGACCTTGAAGGGATTGAAAG TGTTCAGGGCGGAAGTATGCGAGGTAATCTTCGATCT spacer 

length: 37 repeater length: 30
15253   648877 GTTAAAATCAGACCTTGAAGGGATTGAAAG AATAATAACAGCATGCATGAACTATAAAGAGGCTTTC
15254   



15255   
15256   crispr 5
15257   1644255 CTTTCAATCCCTTCAAGGTCTGATTTTAACGA GTTTTCAGCGTTGAAAAGAGCAGAGTTTGAAAAGGCC 

spacer length: 37 repeater length: 32
15258   1644325 CTTTCAATCCCTTCAAGGTCTGATTTTAACGA AATGCGATAACTGCGGAAAAATCATTGAAAATGAC spacer 

length: 35 repeater length: 32
15259   1644393 CTTTCAATCCCTTCAAGGTCTGATTTTAACGA AATATTCCCCCAGATTCCTATAAAAAGCTTTCTTC
15260   
15261   
15262   GCA_000800805.1_ASM80080v1_genomic.fna(findCrispr):
15263   START       REPEAT                           

SPACER                                             
15264   crispr 1
15265   1314463 TATCACAGACCCCGAGATAACGGA TCCTGAAATCACCGACCCAG spacer length: 20 repeater 

length: 24
15266   1314508 TATCACAGACCCCGAGATAACGGA TCCTGAAATCACCGACCCAG spacer length: 20 repeater 

length: 24
15267   1314553 TATCACAGACCCCGAGATAACGGA TCCTGAAATCACCGACCCAGATATCACCGACCCAG spacer length: 

35 repeater length: 24
15268   1314613 TATCACAGACCCCGAGATAACGGA TTGTAGATTCACTAGTGGCAGGGCACAATTTGGAG
15269   
15270   
15271   crispr 2
15272   550128 GGGGAGACTCCCCGCTGTTTTTTGTTGATCTT 

GAGTTCTTAAGGTGTTTTCTGTTCTTATCAGGAAGAACTTAGCGGGGAGCAATAG spacer length: 55 repeater 
length: 32

15273   550216 GGGGAGACTCCCCGCTGTTTTTTGTTGATCTT 
GAGTTCTTAAGGTGTTTTCTGTTCTTATCAGGAAGAACTTAGCGGGGAGCAAT spacer length: 53 repeater 
length: 32

15274   550302 GGGGAGACTCCCCGCTGTTTTTTGTTGATCTT 
CACTAGTGGCAGGGCACAATTTGGAGAAAAAACTCAAAACAAATCTCTTAATA

15275   
15276   
15277   crispr 3
15278   1021325 CTCAAAACTCATTCGAATCTCTACTCTTTGTAGAT AGGCGCAGGACCTGGGCTGTAATC spacer length: 

24 repeater length: 35
15279   1021385 CTCAAAACTCATTCGAATCTCTACTCTTTGTAGAT AAATTGTTCAAAAGGATCTTATGAA spacer length: 

25 repeater length: 35
15280   1021446 CTCAAAACTCATTCGAATCTCTACTCTTTGTAGAT TCCATCATTGCGGTATAATAGATAC spacer length: 

25 repeater length: 35
15281   1021507 CTCAAAACTCATTCGAATCTCTACTCTTTGTAGAT AATTTAGAGATAATAAGAAAAAAC spacer length: 

24 repeater length: 35
15282   1021567 CTCAAAACTCATTCGAATCTCTACTCTTTGTAGAT GTGACCTGTGCACCAGGACTCATG spacer length: 

24 repeater length: 35
15283   1021627 CTCAAAACTCATTCGAATCTCTACTCTTTGTAGAT GTGTTAGCAATATCTATCACCTGTAG spacer 

length: 26 repeater length: 35
15284   1021689 CTCAAAACTCATTCGAATCTCTACTCTTTGTAGAT ATAAGGTTGAAACTATAAATTCTGAA spacer 

length: 26 repeater length: 35
15285   1021751 CTCAAAACTCATTCGAATCTCTACTCTTTGTAGAT AAACCTAACCAGCCGATACTCAGGC spacer length: 

25 repeater length: 35
15286   1021812 CTCAAAACTCATTCGAATCTCTACTCTTTGTAGAT GTACACTCAGGGTGTCTGGCTCTAC spacer length: 

25 repeater length: 35
15287   1021873 CTCAAAACTCATTCGAATCTCTACTCTTTGTAGAT AGCTGAAACCTGATTAGTAACGGCCG spacer 

length: 26 repeater length: 35
15288   1021935 CTCAAAACTCATTCGAATCTCTACTCTTTGTAGAT GGATTGATAAAAGTTGTATCTATTG spacer length: 

25 repeater length: 35
15289   1021996 CTCAAAACTCATTCGAATCTCTACTCTTTGTAGAT GTCTTAGGTGATAAAATGAACAACG spacer length: 

25 repeater length: 35
15290   1022057 CTCAAAACTCATTCGAATCTCTACTCTTTGTAGAT GGCTGATAACCCTGAATGCGATGAGAG spacer 

length: 27 repeater length: 35
15291   1022120 CTCAAAACTCATTCGAATCTCTACTCTTTGTAGAT AAGAGTTGAATCCCGACCTGAAGGT spacer length: 

25 repeater length: 35
15292   1022181 CTCAAAACTCATTCGAATCTCTACTCTTTGTAGAT ACTGAGATTGCGCCTGCGCCGTGGA spacer length: 

25 repeater length: 35
15293   1022242 CTCAAAACTCATTCGAATCTCTACTCTTTGTAGAT GCCCACAGTTTTACAAGTCCGATA spacer length: 

24 repeater length: 35
15294   1022302 CTCAAAACTCATTCGAATCTCTACTCTTTGTAGAT GACAAATTAAACAACATGAAAGAGCA spacer 

length: 26 repeater length: 35
15295   1022364 CTCAAAACTCATTCGAATCTCTACTCTTTGTAGAT TAAATGCGCCATGCGTCCCCGCTGG spacer length: 

25 repeater length: 35
15296   1022425 CTCAAAACTCATTCGAATCTCTACTCTTTGTAGAT AACACGGCGTTGATTGCGTCCGCGTC spacer 



length: 26 repeater length: 35
15297   1022487 CTCAAAACTCATTCGAATCTCTACTCTTTGTAGAT GGCACAGTTATGGATAATAACCTTCC spacer 

length: 26 repeater length: 35
15298   1022549 CTCAAAACTCATTCGAATCTCTACTCTTTGTAGAT GTACTGCACACCCGACAGCGTGGTA spacer length: 

25 repeater length: 35
15299   1022610 CTCAAAACTCATTCGAATCTCTACTCTTTGTAGAT AATGCAGTTAAGCTATTAGCTTAAC spacer length: 

25 repeater length: 35
15300   1022671 CTCAAAACTCATTCGAATCTCTACTCTTTGTAGAT GAGGGATGGACTACTTGCCCAGACGTA spacer 

length: 27 repeater length: 35
15301   1022734 CTCAAAACTCATTCGAATCTCTACTCTTTGTAGAT GTAATGTGTCAAGCACATACTATGCG spacer 

length: 26 repeater length: 35
15302   1022796 CTCAAAACTCATTCGAATCTCTACTCTTTGTAGAT TAGATATACTCGAAGTCTCGAACAT spacer length: 

25 repeater length: 35
15303   1022857 CTCAAAACTCATTCGAATCTCTACTCTTTGTAGAT AGATCAACTTCGATCATCCGAGGA spacer length: 

24 repeater length: 35
15304   1022917 CTCAAAACTCATTCGAATCTCTACTCTTTGTAGAT AACGGAGAACGAAAGATCCTGTCCTC spacer 

length: 26 repeater length: 35
15305   1022979 CTCAAAACTCATTCGAATCTCTACTCTTTGTAGAT TAACATAACCTTCGCTTCCTGTATCG spacer 

length: 26 repeater length: 35
15306   1023041 CTCAAAACTCATTCGAATCTCTACTCTTTGTAGAT ACGTTCACTAATCTCACTGGCTGTAA spacer 

length: 26 repeater length: 35
15307   1023103 CTCAAAACTCATTCGAATCTCTACTCTTTGTAGAT TTTGTGAACGAAATAACTGCCACAT spacer length: 

25 repeater length: 35
15308   1023164 CTCAAAACTCATTCGAATCTCTACTCTTTGTAGAT GTATGAGAACCTTGTGATTGGGGTA spacer length: 

25 repeater length: 35
15309   1023225 CTCAAAACTCATTCGAATCTCTACTCTTTGTAGAT TCGGAGCTCCAGGGCGGAATGTGCGC spacer 

length: 26 repeater length: 35
15310   1023287 CTCAAAACTCATTCGAATCTCTACTCTTTGTAGAT TATACGGTATCGGATAACGCAGGA spacer length: 

24 repeater length: 35
15311   1023347 CTCAAAACTCATTCGAATCTCTACTCTTTGTAGAT AGTGCGCCCTCAAGTACGGAAAATA spacer length: 

25 repeater length: 35
15312   1023408 CTCAAAACTCATTCGAATCTCTACTCTTTGTAGAT AAGTAGTCAAGGACTTTTGTAACGG spacer length: 

25 repeater length: 35
15313   1023469 CTCAAAACTCATTCGAATCTCTACTCTTTGTAGAT TCTCAAGATACTGGTTCTGATCGCA spacer length: 

25 repeater length: 35
15314   1023530 CTCAAAACTCATTCGAATCTCTACTCTTTGTAGAT AGTATCGCCGAGTAGTCCCAATTCAA spacer 

length: 26 repeater length: 35
15315   1023592 CTCAAAACTCATTCGAATCTCTACTCTTTGTAGAT AAATACACACCAACAGAGTTTTAA spacer length: 

24 repeater length: 35
15316   1023652 CTCAAAACTCATTCGAATCTCTACTCTTTGTAGAT TAATAAGAAGGAACGCCTAAGTTGGA spacer 

length: 26 repeater length: 35
15317   1023714 CTCAAAACTCATTCGAATCTCTACTCTTTGTAGAT TAACAGCAACCAAGGCCATCACAGTAT spacer 

length: 27 repeater length: 35
15318   1023777 CTCAAAACTCATTCGAATCTCTACTCTTTGTAGAT TCAGGTAATGTTCCTTCTCAGACAG spacer length: 

25 repeater length: 35
15319   1023838 CTCAAAACTCATTCGAATCTCTACTCTTTGTAGAT GACGCCATTCTCGGTGCGTATCGAC spacer length: 

25 repeater length: 35
15320   1023899 CTCAAAACTCATTCGAATCTCTACTCTTTGTAGAT CAAGATACACACCCGGTGTGTAAGGA spacer 

length: 26 repeater length: 35
15321   1023961 CTCAAAACTCATTCGAATCTCTACTCTTTGTAGAT TGTAAGAAAAGGGGGTGGTTCGGTGCT spacer 

length: 27 repeater length: 35
15322   1024024 CTCAAAACTCATTCGAATCTCTACTCTTTGTAGAT CTCACTCAGCTAACGAACCTCACAG spacer length: 

25 repeater length: 35
15323   1024085 CTCAAAACTCATTCGAATCTCTACTCTTTGTAGAT CACAACAGATCGGCCTTGATGCATGG spacer 

length: 26 repeater length: 35
15324   1024147 CTCAAAACTCATTCGAATCTCTACTCTTTGTAGAT AACACGTCCATAATCTTAACCAGAT spacer length: 

25 repeater length: 35
15325   1024208 CTCAAAACTCATTCGAATCTCTACTCTTTGTAGAT AAGTCCGCCCATAACCTTTCTTTGT spacer length: 

25 repeater length: 35
15326   1024269 CTCAAAACTCATTCGAATCTCTACTCTTTGTAGAT GTCATGGATACGAGGCTTGATTGTG spacer length: 

25 repeater length: 35
15327   1024330 CTCAAAACTCATTCGAATCTCTACTCTTTGTAGAT AAATTCGGTGATGGACAGGGCACGGC spacer 

length: 26 repeater length: 35
15328   1024392 CTCAAAACTCATTCGAATCTCTACTCTTTGTAGAT AGTTATCATTTCGCGCTCAAACTCT spacer length: 

25 repeater length: 35
15329   1024453 CTCAAAACTCATTCGAATCTCTACTCTTTGTAGAT AATATATATACGCGCGAGCAACTGG spacer length: 

25 repeater length: 35
15330   1024514 CTCAAAACTCATTCGAATCTCTACTCTTTGTAGAT GGCAGCAATCCGCGGATGAGCCCAA spacer length: 

25 repeater length: 35
15331   1024575 CTCAAAACTCATTCGAATCTCTACTCTTTGTAGAT AGTGGCAGGGCACAATTTGGAGAAA
15332   



15333   
15334   GCA_000802205.2_ASM80220v2_genomic.fna(findCrispr):
15335   START       REPEAT                           

SPACER                                             
15336   crispr 1
15337   1333783 GTGTGAATGACCTTGTTGGT 

ATTGCTATCTACTACTAATACCTCTCCTAAGTTGCCTATATACATGTTACCATTGCTTGGATTATATTTTAGAAATTGAGGGCTAT
CTCCAGCATCAAT spacer length: 99 repeater length: 20

15338   1333903 GTGTGAATGACCTTGTTGGT 
ATTGCTATCTATTACTAAAATCTGATCCAAGTTACTAGCGTACATGTTACCATTACTCGGATTATATTCTAAAACATTAGGACTGC
CGTTTACTTGTAT spacer length: 99 repeater length: 20

15339   1334023 GTGTGAATGACCTTGTTGGT 
AACAATGCAGCTGCTCAAGATGGCGGAAACGGTAAAAAAGGCAATGGCGGTAATGATGCTGACCAAGGTATAGGCCAAGATCAAGA
TAGTGAACAGAAT

15340   
15341   
15342   crispr 2
15343   9832 TTGG 

CCTATACCTTGGTTAGCCTTGTTACCGCCACTGCCACTACCGCCACTTTGGGCTGCTGCATTGTTTCCGGTGTTAGTTTGGCTTTG
AGTATTCTTGTTGCTACATGAATTGCTTAAGGAACCGCCTGCTACACATTGTGCGTTTTGGTTAGAGGATTGTG spacer 
length: 160 repeater length: 4

15344   9997 TTGG 
CCTATACCTTGGTTAGCAGTGTTACCGCCTTTACCACTACCACCTTGTTGTCCTACTGCATTGCTTCCGCTGTTTGCTTGATTTTG
AGTACTGGTGTTATTACATGAATTAGCTACGTTTCCTCCACCAACGCATTGTGCGTTTTGATTAGAGGTTTGTG spacer 
length: 160 repeater length: 4

15345   10162 TTGG 
CCTATACCTTGGTTAGCAGTGTTACCGCCTTTACCACTACCGCCACTTTGGGCTGCTGCATTGTTTCCGCTGTTTGCTTGATTTTG
ATTATTTACGTTATTACATGAATTTGCTGTATTTCCACCAGATACACATTGTGCGTTTTGATTAGAGGTTTGTG spacer 
length: 160 repeater length: 4

15346   10327 TTGG 
AATGCAGCTGCTCAAGATGGCGGAAACGGTAAAAAAGGCAATGGCGGTAATGATGCTGACCAAGGTATAGGCCAAGATCAAGATAG
TGAACAGAATTCCCAATGTGTTTCAGGCGAAGATGCAACTGTTTCTTGTAACAACGTTAGTTTCCAAAATCAAG

15347   
15348   
15349   crispr 3
15350   2551698 CTGCTACTGCTACTGCTTGAA TCGCCGTCGTCGTCATTGCT spacer length: 20 repeater 

length: 21
15351   2551740 CTGCTACTGCTACTGCTTGAA TCGCCGTCGTCGTCATTGCT spacer length: 20 repeater 

length: 21
15352   2551782 CTGCTACTGCTACTGCTTGAA 

TCGCCGTCGTCGTCATTGCTACTGCTACTGCTTGAATCGCCGTCGTCGTCATTGCTACTGCTACTGCTTGAATCGCCGTCGTCGTC
ATTGCT spacer length: 92 repeater length: 21

15353   2551896 CTGCTACTGCTACTGCTTGAA TCGCCGTCGTCGTCATTGCTACTGCTACTGCT spacer length: 32 
repeater length: 21

15354   2551950 CTGCTACTGCTACTGCTTGAA TCGCCGTCGTCGTCATTGCT spacer length: 20 repeater 
length: 21

15355   2551992 CTGCTACTGCTACTGCTTGAA 
TCGCCGTCGTCGTCATTGCTACTGCTTGAATCGCCGTCGTCGTCATTGCTACTGCTTGAATCGCCGTCGTCGTCATTGCTACTGCT
 spacer length: 86 repeater length: 21

15356   2552100 CTGCTACTGCTACTGCTTGAA TCGCCGTCGTCGTCATTGCT spacer length: 20 repeater 
length: 21

15357   2552142 CTGCTACTGCTACTGCTTGAA 
TCGCCGTCGTCGTCATTGCTACTGCTACTGCTTGAATCGCCGTCGTCGTCATTGCT spacer length: 56 repeater 
length: 21

15358   2552220 CTGCTACTGCTACTGCTTGAA CAATGCAGCTGCTCAAGATGGCGGAAACGGTAAAAAAGGCAATGGCGGTAATGATG
15359   
15360   
15361   crispr 4
15362   3149793 TCGCCAAAGTTTTGTTGGTTTTG 

TAAGTTGACATTGTTTCCTGAGCCTATTGAATCTCCACCAGAAACTACAAGGCTTCTTTGGTTTGAGGATTGTTCTTGGCCAATTG
CTTGGTTTGCAGAGTTGCCGCTACCTTTACCGTTGCCGCCACTTTGACCTGCTACGTT spacer length: 144 
repeater length: 23

15363   3149961 TCGCCAAAGTTTTGTTGGTTTTG 
TAAGTTGAGGTTATTTCCAGATAGAATGGAATCTCCACCAGAAACTACAAGGCTTCTTTGGTTTGAGGATTGTTCTTGGCCAATTG
CTTGGTTTGCAGAGTTGCCGCTGTATTTACCGTTGCCGCCACTTTGACCTATTGTGTT spacer length: 144 
repeater length: 23

15364   3150129 TCGCCAAAGTTTTGTTGGTTTTG 
TAAGTTTGCATTATTACAAGATACAGTAGCATCTTCTCCTGAAACACATAATGCATTTTGGTTAGAGGATTGTGATTGACCGATTC
CTTGGTTTGCAGAGTTGCCGCTACCTTTACCGTTGCCGCCACTTTGACCTGCTGTGTT spacer length: 144 
repeater length: 23

15365   3150297 TCGCCAAAGTTTTGTTGGTTTTG 



GGCACTCAAGTTATTGCAGGATGCAGCTATACTCCCTCCAGCAACACATAATGCATTTTGGTTAGAGGATTGTGATTGACCGATTC
CTTGGTTTGCAGAGTTGCCGCTACCTTTACCGTTGCCGCCACTTTGACCTGCTGTGTT spacer length: 144 
repeater length: 23

15366   3150465 TCGCCAAAGTTTTGTTGGTTTTG 
GGCACTCAAGTTATTGCAGGACACATCTATATCTCCGCCAGCAACACATAATGCATTTTGGTTAGAGGATTGTGATTGACCGATTC
CTTGGTTTGCAGAGTTGCCGCTACCTTTACCGTCGCCTCCTATTTGACCTGCTACGTT spacer length: 144 
repeater length: 23

15367   3150633 TCGCCAAAGTTTTGTTGGTTTTG 
GATATTGAAAGGCCAGTATCTTCGAGAACTCAAATTTCAATTCCGCTGAAAAGAGAGGTCCCGGTAATAATCAAGAATCCATATGT
TCGCGAAGAGGTAGTTATAAGAAAAAAACCAGTGAAGGAAACCAAAATAATTACTTCA

15368   
15369   
15370   crispr 5
15371   2903630 ACTACAAAGCTGCCTGTATCGTTAG 

TTAATACAATTCCTGCAGCAGCACTACGTGGGATGAAATAGTTAGTGGTGGAGTTTTTTATCTGAAGTACATTTGAAGCGTCACTG
GAGTTACTTGAGACAGCAATGTTAATGGAGTTACT spacer length: 121 repeater length: 25

15372   2903777 ACTACAAAGCTGCCTGTATCGTTAG 
TTAATACAATTCCTGCTGCAGCAGCAGCACTACTTGGGATAGAAATGTTAGTGGTGGAGTTTTTTATGTGAAGTACATTTGAAGCA
TTACTTGGGATAGAAATGTTGGTGGAGTTACT spacer length: 118 repeater length: 25

15373   2903921 ACTACAAAGCTGCCTGTATCGTTAG 
AGATAACCCTTCCTGCAGCAGTATTACTAGAGATGGCAATATTAGTGGAGTTACT spacer length: 55 repeater 
length: 25

15374   2904002 ACTACAAAGCTGCCTGTATCGTTAG 
AGCCTCTGGTGGCAACACTGCAGGTTCAGGAAACAACGCAAACACTCAGACTCAA

15375   
15376   
15377   crispr 6
15378   1846691 CTGACCAAACCCAAGGGTTAGGAGG 

ATCAGATGTTGAAAAGCCAGTATCTTCTCAAACCCCTCCTAGTCAAACCCTT spacer length: 52 repeater 
length: 25

15379   1846769 CTGACCAAACCCAAGGGTTAGGAGG 
TTCAGATGTTGAAAAGCCAGTATCTTCTCAAACCCCTCCTAGTCAAACCCTT spacer length: 52 repeater 
length: 25

15380   1846847 CTGACCAAACCCAAGGGTTAGGAGG TTGTTTGTTTGTTCATTATCATCACTGCTTGTTTGTTCATTATCATCACTGC
15381   
15382   
15383   crispr 7
15384   165825 GCCATTAAGTTTACTCTTTATGAAA 

CCATCACCGGTAATTGTCCACTGCTGACCCAAGCCATTATTTTGTGGCCAGGTTTGTATATAAGCACCTGGACGTGGATCTGATGC
ACGAATTTCAAGAACCA spacer length: 103 repeater length: 25

15385   165954 GCCATTAAGTTTACTCTTTATGAAA 
CCATCACCGGTAATTGTCCACTGCTGACCCAAGCCATTATTTTGTGTCCAAGTTTGTATAAAAGCACCGGGACGTGGATCTGATCC
TGGAATATCAAGAACCA spacer length: 103 repeater length: 25

15386   166083 GCCATTAAGTTTACTCTTTATGAAA 
CTTGGTTTACAAGTCCTAGGGAAGTATTTTTAGCTTGGTTAAAGGCCTCGTTGTTTACATAATTGGTTCCTATATTTTGGGCATAG
ACTACAGGGGCCAAAGC

15387   
15388   
15389   crispr 8
15390   248998 GGTAACTATTCAGAAGCTATAAAAT 

GGTTTGATAAAGCTCTAGCGATAAATCCCAATTATACCTCTGCTTTGGAGGAAAAAGGCCTTACATATGAAAATCA spacer 
length: 76 repeater length: 25

15391   249100 GGTAACTATTCAGAAGCTATAAAAT 
GGTTTGATAAAGCTCTAGCGATAAATCCCAACTATGCATATGCTTTTAATGATAATGCTAATACATTATTCGAGAA spacer 
length: 76 repeater length: 25

15392   249202 GGTAACTATTCAGAAGCTATAAAAT 
ACTTTGACAAGGCACTTCAAGTCAACCCCAATGATGGCTATATACTAACTGCAAAAGGAAGTGTATTACGTGATAT spacer 
length: 76 repeater length: 25

15393   249304 GGTAACTATTCAGAAGCTATAAAAT 
ACTTTGACAAGGCACTTCAAGTCAACCCCAATGATGGCTATATACTAACTGCAAAAGGAAGTGTATTGCTTGCTCT spacer 
length: 76 repeater length: 25

15394   249406 GGTAACTATTCAGAAGCTATAAAAT 
AACAGTTGATGTTGGAGATGGTCCATCTGCTCTGGCGTTTAACCCAAGCAATAATAACATCTATGTGACCAACCCA

15395   
15396   
15397   crispr 9
15398   2588932 AGTTGCCGTTGCTGTCAAACTTTTGGA 

CACGATGATTTTCATCGTCAGTTACATACACAAAGGCTGAAGCATCCACGGCTACCCCTTTGGGAAACTTGAACTCCCCCTTGTCC
GAGCCTTTGTTTCCCCATTCACTAATG spacer length: 113 repeater length: 27

15399   2589073 AGTTGCCGTTGCTGTCAAACTTTTGGA 
TACGGCAGTTGCCATCATCAGCTACATATAAGTGGCCTGCAGCATCCACGGCTACCCCTTTGGGAAACTTGAACTCCCCCTTGTCC



GAGCCTTTGTTTCCCCATTCACTAATG spacer length: 113 repeater length: 27
15400   2589214 AGTTGCCGTTGCTGTCAAACTTTTGGA 

TGCGATGATTTGCATCGTCGGCTACGTATACATGGTCATTGGAGTCCACTGCAATACCATAAGGGTGCTTCATTTGACCATCTCTC
GAACCTTCTGAACCCCACGCTGTAATA spacer length: 113 repeater length: 27

15401   2589355 AGTTGCCGTTGCTGTCAAACTTTTGGA 
CACGATGATTTTCATCGTCAGTTACATACACAAAGGCTGAAGCATCCACGGCTACCCCTTTGGGAAACTTGAACTCCCCCTTGTCC
GAGCCTTTGTTTCCCCATTCACTAATG spacer length: 113 repeater length: 27

15402   2589496 AGTTGCCGTTGCTGTCAAACTTTTGGA 
TATTGCTGCAGCAGCACTACGTGGGATGGAATAGGTTGTGGTGGATTTACTCTCGCCCAATTTGGTCAGAAGAAGGTTCTTTCCTT
CACTCTCTGACAAGTTATTTACGGTTT

15403   
15404   
15405   crispr 10
15406   2339329 AAAGTTACCTTCGCTATCAAACTTTTGAA 

CGTTATTGTTATCAGTATCTGTGACGTATATATTGTCCAAAGAATCTATGGCAACGCCTTCGGGAGCATTGAATTGACCATCACCA
GTACCCATTGAACCCCATTTAAACA spacer length: 111 repeater length: 29

15407   2339470 AAAGTTACCTTCGCTATCAAACTTTTGAA 
TATTAAAGTTTGCCATGTCACTTACGTAGGAGTTACCTACAGAATCCAATTTTATAGTATGAGGATGCATGAATTGACCATCACCA
GTACCCATTGAACCCCATTTAAACA spacer length: 111 repeater length: 29

15408   2339611 AAAGTTACCTTCGCTATCAAACTTTTGAA 
CGTTATTGTTATCCATATCAACAACATAAACATTCCCATCTTTGTCTACATCTACTCCATGAGGTACTCCGAACTGACCGTCTGCC
TTACCTTTTGCACCCCACTTTGAGA

15409   
15410   
15411   crispr 11
15412   885411 CCACTACCACCTTGTTGTGCTGCTGCGTT 

GTTTCCAGTGTTTGTTTGACTTTGTGTGTTTGCGTTGTTTCCTGAACCAGCAGTGTTGCCCCCAGATACTACACCACTACCTTGGT
TAGAGGATTGTGATTGGCCTATACCTTGGTTAGCTGTGTTGCCACCTTT spacer length: 135 repeater 
length: 29

15413   885576 CCACTACCACCTTGTTGTGCTGCTGCGTT 
ACTACCGGTGTTATTTTGACTTTGTGTGTTTGCGTTGTTTCCTGAACCAGCAGTGTTGCCACCAGATACTACACCACTACCTTGGT
TAGAGGATTGTGATTGACCAATTGCTTGGTTAGCTGTGTTGCCACCTTT spacer length: 135 repeater 
length: 29

15414   885741 CCACTACCACCTTGTTGTGCTGCTGCGTT 
TGATGGAAACAATGCAGCTGCTCAAGATGGCGGAAACGGTAAAAAAGGCAATGGCGGTAATGATGCTGACCAAGGTATAGGCCAAG
ATCAAGATAGTGAACAGAATTCCCAATGTGTTTCAGGCGAAGATGCAAC

15415   
15416   
15417   crispr 12
15418   2984522 TCGATGGCTTTGTCGTAGCAGGCTATGGC 

TTCTTGGTTATCTCCTAAATAATACAAAGATAGGCCTTTGTTGTTGTAGGCATCAGCATACTGTGGGTTTAT spacer 
length: 72 repeater length: 29

15419   2984624 TCGATGGCTTTGTCGTAGCAGGCTATGGC 
TTCTTGGTTATTTCCAGTAACTGCCAAAACTAAACCTTTGTTGCAAAATGCGAGATCATATTTGGGGTTTAT spacer 
length: 72 repeater length: 29

15420   2984726 TCGATGGCTTTGTCGTAGCAGGCTATGGC 
ATCCTGACTTCCAATGTAATATAAAGACAAGCCTTTGTTGTTGTAGGCATCAGCATACTGTGGGTTTAT spacer length: 
69 repeater length: 29

15421   2984825 TCGATGGCTTTGTCGTAGCAGGCTATGGC 
TTCTTGGTTATCTCCTAAATAATACAAAGATAGGCCTTTGTTGTTGTAGGCATCAGCATACTGTGGGTTTAT spacer 
length: 72 repeater length: 29

15422   2984927 TCGATGGCTTTGTCGTAGCAGGCTATGGC 
TTCTTGGTTATTTCCAGTAACGGACAAGGCTATACCTTTGTTGTAAAATGCAAGATCATATTCGGGGTTTAT spacer 
length: 72 repeater length: 29

15423   2985029 TCGATGGCTTTGTCGTAGCAGGCTATGGC 
TTCTTGGTTATCTCCTAAATAATACAAAGATAGGCCTTTGTTGTTGTAGGCATCAGCATACTGTGGGTTTAT spacer 
length: 72 repeater length: 29

15424   2985131 TCGATGGCTTTGTCGTAGCAGGCTATGGC 
TTCTTGGTTATTTCCAGTAACGGACAAGGCTATACCTTTGTTGTAAAATGCAAGATCATATTCGGGGTTTAT spacer 
length: 72 repeater length: 29

15425   2985233 TCGATGGCTTTGTCGTAGCAGGCTATGGC 
CAGCACTACTACTACTACCACCAGCAGTAGCAGCAGCAAAGGCGATGTGCCTATGGCTTTACCATTTAATTC

15426   
15427   
15428   crispr 13
15429   1322331 AACGATGACAACAATAATGACAAGAGCAGCA ATAACAATGACAACAATAATAACAATAACAA spacer 

length: 31 repeater length: 31
15430   1322394 AACGATGACAACAATAATGACAAGAGCAGCA ATAACAACAATAATAACAATAACAA spacer length: 25 

repeater length: 31
15431   1322451 AACGATGACAACAATAATGACAAGAGCAGCA GTAAAAAAGGCAATGGCGGTAATGA
15432   



15433   
15434   crispr 14
15435   2899007 ATTTGTCCTTGTCCAAGCATTCCTAAAGATG ATGGTCTTTGTTGAGATTGATCCATTGC spacer length: 

28 repeater length: 31
15436   2899067 ATTTGTCCTTGTCCAAGCATTCCTAAAGATG GTCTTTGTTGAGATTGATCCATTGC spacer length: 25 

repeater length: 31
15437   2899124 ATTTGTCCTTGTCCAAGCATTCCTAAAGATG GATTGACCGATTCCTTGGTTTGCAG
15438   
15439   
15440   crispr 15
15441   1486172 TCAGCCAACCAAGGAATTGGACAATCACAAA 

GCTCAAACCAAGGTAGTGGTGTAGCCTCTGGTGGCAATACAACTGATTCTGGAAACAACTCCAATAATCAAAGCCAAACTAACACC
GGAAACAACGCAGCAGCACAAAGTGGTGGCAGTGGTAGTGGTGGCAA spacer length: 133 repeater length: 31

15442   1486337 TCAGCCAACCAAGGAATTGGACAATCACAAA 
CTTCCAACCAAGGTAGTGGTGTAGCCTCTGGTGGCAACACTGCAGGTTCAGGAAACAACGCAAACACTCAGACTCAAAACAACACT
GGGAGTAACGCTGTAGGACAACAAGGTGGCAGTGGTGGTGGTGCCAA spacer length: 133 repeater length: 31

15443   1486502 TCAGCCAACCAAGGAATTGGACAATCACAAA 
CTTCCAACCAAGGTAGTGGTGTAGCCTCTGGTGGCAATACAACTGATTCTGGAAACAACTCCAATACTCAAAGTCAAACTAACACC
GGAAACAACGCAGCAGCTCAGCAAGGTGGCAGTGGTAGTGGTGGCAA spacer length: 133 repeater length: 31

15444   1486667 TCAGCCAACCAAGGAATTGGACAATCACAAA 
CTTCCAACCAAGGTAGTGGTGTAGCCTCTGGTGGCAACACTGCAGGTTCAGGAAACAACGCAAACACTCAGACTCAAAACAACACT
GGGAGTAACGCTGTAGGACAACAAGGTGGCAGTGGTAGTGGTGGCAA spacer length: 133 repeater length: 31

15445   1486832 TCAGCCAACCAAGGAATTGGACAATCACAAA 
CCTCAAACCAAAACGCACAATGTGTTGCTGGTGGAAATACCGCAAATTCATGTAACAACACAAATACTCAAAACCAAGCCAATAGC
GGAAATAACGCAGCTGCTCAAAGTGGCGGCAGTGGTAGTGGTGGCAA spacer length: 133 repeater length: 31

15446   1486997 TCAGCCAACCAAGGAATTGGACAATCACAAA 
CCTCCAATCAAAATGCACAATGTGTAGGTGGCAGTAACGTAGCTGATTCATGTAATAATACAAGCACTCAAAACCAAGCAAATAGT
GGCAGTAACGCTGTAGGACAACAAGGTGGCAGTGGTAGTGGTGGCAA spacer length: 133 repeater length: 31

15447   1487162 TCAGCCAACCAAGGAATTGGACAATCACAAA 
CCTCAAACCAAAACGCACAATGTGTAGCAGGCGGCTCGTTAAGCAATTCATGTAGCAACAAAAATACTCAAAGTCAAACTAACACC
GGAAATAACGCAGCTGCTCAAAGTGGCGGCAGTGGTAGTGGTGGCAA spacer length: 133 repeater length: 31

15448   1487327 TCAGCCAACCAAGGAATTGGACAATCACAAA 
CTCAAGATGGCGGAAACGGTAAAAAAGGCAATGGCGGTAATGATGCTGACCAAGGTATAGGCCAAGATCAAGATAGTGAACAGAAT
TCCCAATGTGTTTCAGGCGAAGATGCAACTGTTTCTTGTAACAACGT

15449   
15450   
15451   crispr 16
15452   1697683 TCAAAACACCAATGCTAGTGATATCCCTATCAAA 

CAAATAATGGAGGCAACTCCTTCCAATGCAACAGCCCTCCAAGATATTGTCAAAAATAATTCTAATAAAGCAGCTCAAAACAAAGA
CAATGCTACTTTAAACAACAGCAATTCCTCTAGACCTCAGGATCTCATTCCAGTCGTTGTTAATATGA spacer length: 
154 repeater length: 34

15453   1697872 TCAAAACACCAATGCTAGTGATATCCCTATCAAA 
AATATAATTAATACTGTTCCTTCCAATGCAACAGCCCTCCAAGATATTGTCAAAAATAATTCTAATAAAGCAGCTCAAAACAAAGA
CAATGCTACTTTAAACAACAGCAATTCCTCTAGACCTCAGGATCTCATTCCAGTCGTTGTTAATATGA spacer length: 
154 repeater length: 34

15454   1698061 TCAAAACACCAATGCTAGTGATATCCCTATCAAA 
AAGGTAGTGGTGTAGCCTCTGGTGGCAACACTGCAGGTTCAGGAAACAACGCAAACACTCAGACTCAAAACAACACTGGGAGTAAC
GCTGTAGGACAACAAGGTGGCAGTGGTAGTGGTGGCAATTCAGCCAACCAAGGAATTGGACAATCACA

15455   
15456   
15457   crispr 17
15458   56461 TTGGTTTTGTGCATTCAAGTTATTACAAGAAACTA 

AAGTTCCGGTACCTGATACACATAGTGCGTTTTGGTTAGAGGATTGTGATTGACCGATTGCTTGGTTAGCTGTGTTGCCACCACTT
TTACCTTTTCCGCTTCCACTGCCACCTTGTTGTGCTAATGCGTTATTTCCGGTGTTTT spacer length: 144 
repeater length: 35

15459   56641 TTGGTTTTGTGCATTCAAGTTATTACAAGAAACTA 
TAGTTCCGGTACCTGACAAACATGCTGCGTTTTGGTTAGAGGATTGTGATTGGCCTATGCCTTGGTTAGCCTTGTTACCGCCTTTA
CCAGTACCTCCTTGTTGTGCGGCTGCATTGTTTCCGCTGTTTG spacer length: 129 repeater length: 35

15460   56806 TTGGTTTTGTGCATTCAAGTTATTACAAGAAACTA 
AAACGCACAATGTGTTGCTGGTGGAAATACCGCAAATTCATGTAACAACACAAATACTCAAAACCAAGCCAATAGCGGAAATAACG
CAGCTGCTCAAAGTGGCGGCAGTGGTAGTGGTGGCAATTCAGC

15461   
15462   
15463   crispr 18
15464   2351508 TAATTCCATTTTGTTGTGGGTTGTTGTCACCAACTA 

AACTTTGACTAGATGGGTTTGTATCTTCAGTGTTAGAGGGAGCATCTCTGTTAGTAAACTTGCTTATAATGTCG spacer 
length: 74 repeater length: 36

15465   2351619 TAATTCCATTTTGTTGTGGGTTGTTGTCACCAACTA 
GGCTTTGACTAGATGGGTTTGTATCTTCAGTGTTAGAGGGAGCATCTCTGTTAGTAAACTTGCTTATAATGTCG spacer 
length: 74 repeater length: 36

15466   2351730 TAATTCCATTTTGTTGTGGGTTGTTGTCACCAACTA 



AATGCACAATGTGTAGGTGGCAGTAACGTAGCTGATTCATGTAATAATACAAGCACTCAAAACCAAGCAAATAG
15467   
15468   
15469   crispr 19
15470   9991 TTGTGATTGGCCTATACCTTGGTTAGCAGTGTTACCGCC 

TTTACCACTACCACCTTGTTGTCCTACTGCATTGCTTCCGCTGTTTGCTTGATTTTGAGTACTGGTGTTATTACATGAATTAGCTA
CGTTTCCTCCACCAACGCATTGTGCGTTTTGATTAGAGG spacer length: 125 repeater length: 39

15471   10156 TTGTGATTGGCCTATACCTTGGTTAGCAGTGTTACCGCC 
TTTACCACTACCGCCACTTTGGGCTGCTGCATTGTTTCCGCTGTTTGCTTGATTTTGATTATTTACGTTATTACATGAATTTGCTG
TATTTCCACCAGATACACATTGTGCGTTTTGATTAGAGG spacer length: 125 repeater length: 39

15472   10321 TTGTGATTGGCCTATACCTTGGTTAGCAGTGTTACCGCC 
GCACAATGTGTAGCAGGCGGCTCGTTAAGCAATTCATGTAGCAACAAAAATACTCAAAGTCAAACTAACACCGGAAATAACGCAGC
TGCTCAAAGTGGCGGCAGTGGTAGTGGTGGCAATTCAGC

15473   
15474   
15475   crispr 20
15476   602227 AACGTAAGTGTCCAAAACCAAGATAATGATGGAAACAATG 

CAGCTGCTCAAGATGGCGGAAACGGTAAAAAAGGCAAGGGCGGTAATGATGCTGACCAAGGTATAGGCCAATCTCAATCGTCAAAA
CAGAATTCCCAATGTGTCTCTGGTGACGATACAAATGACTCTTGTAA spacer length: 133 repeater length: 40

15477   602401 AACGTAAGTGTCCAAAACCAAGATAATGATGGAAACAATG 
CAGCTGCTCAAGATGGCGGAAACGGTAAAAAAGGCAATGGCGGTAATGATGCTGACCAAGGTATAGGCCAATCTCAATCGTCAAAA
CAGAATTCCCAATGTGTCTCTGGTGGCAGTCTGGGTAATTCTTGTAA spacer length: 133 repeater length: 40

15478   602575 AACGTAAGTGTCCAAAACCAAGATAATGATGGAAACAATG 
GCAGTGTAGTCTCTGGTCCCAGCACTGTTGATTCTGGAAACAACGCAAACTCACAAAGCCAAGACAACAGTGGAAACAATGCAGCA
GCACAAGAAGGAGGTAGCGGTGATAGCGGTGATAGCGGTGATAGCGG

15479   
15480   
15481   crispr 21
15482   3150230 ACCGATTCCTTGGTTTGCAGAGTTGCCGCTACCTTTACCG 

TTGCCGCCACTTTGACCTGCTGTGTTGTCGCCAAAGTTTTGTTGGTTTTGGGCACTCAAGTTATTGCAGGATGCAGCTATACTCCC
TCCAGCAACACATAATGCATTTTGGTTAGAGGATTGTGATT spacer length: 127 repeater length: 40

15483   3150398 ACCGATTCCTTGGTTTGCAGAGTTGCCGCTACCTTTACCG 
TTGCCGCCACTTTGACCTGCTGTGTTGTCGCCAAAGTTTTGTTGGTTTTGGGCACTCAAGTTATTGCAGGACACATCTATATCTCC
GCCAGCAACACATAATGCATTTTGGTTAGAGGATTGTGATT spacer length: 127 repeater length: 40

15484   3150566 ACCGATTCCTTGGTTTGCAGAGTTGCCGCTACCTTTACCG 
TCGCCTCCTATTTGACCTGCTACGTTATCGCCAAAGTTTTGTTGGTTTTGTAAGTTTGCATTATTACAAGATAGAGCTACATCCTC
ACCAGCAACACATAATGCATTTTGGTTAGAGGATTGTGATT spacer length: 127 repeater length: 40

15485   3150734 ACCGATTCCTTGGTTTGCAGAGTTGCCGCTACCTTTACCG 
GTTCAGGAAACAACGCAAACACTCAGACTCAAAACAACACTGGGAGTAACGCTGTAGGACAACAAGGTGGCAGTGGTAGTGGTGGC
AATTCAGCCAACCAAGGAATTGGACAATCACAAACCTCAAA

15486   
15487   
15488   crispr 22
15489   1486341 CCAACCAAGGAATTGGACAATCACAAACTTCCAACCAAGG 

TAGTGGTGTAGCCTCTGGTGGCAACACTGCAGGTTCAGGAAACAACGCAAACACTCAGACTCAAAACAACACTGGGAGTAACGCTG
TAGGACAACAAGGTGGCAGTGGTGGTGGTGCCAACTCA spacer length: 124 repeater length: 40

15490   1486506 CCAACCAAGGAATTGGACAATCACAAACTTCCAACCAAGG 
TAGTGGTGTAGCCTCTGGTGGCAATACAACTGATTCTGGAAACAACTCCAATACTCAAAGTCAAACTAACACCGGAAACAACGCAG
CAGCTCAGCAAGGTGGCAGTGGTAGTGGTGGCAATTCA spacer length: 124 repeater length: 40

15491   1486671 CCAACCAAGGAATTGGACAATCACAAACTTCCAACCAAGG 
CAGATGATGTCTCTGTTATAGAAACAACGGGCTCCAAACCTATTGTTGATGCAATATCCGATCAATCAATAAGCATTAGAAATTTA
GTTCTTTCGTATGGAAACAATATGTAGACGATGATGAT

15492   
15493   
15494   crispr 23
15495   3100766 CCTGCTACATTGTTTCCGAAGTTGGTTTGCTCTTGGTTAC 

TTAGGTTGTTGCAAGAGGCACTAGTATCATCGCCAGAAACACATAAGCTTCTTTGGTTTGCTGATTGGGATTGGCCTATACCTTGT
GTTGCAGTATTGCCGCTTCCGCTACCACTGCCGCCTTGTTG spacer length: 127 repeater length: 40

15496   3100934 CCTGCTACATTGTTTCCGAAGTTGGTTTGCTCTTGGTTAC 
TTAGGTTGTTGCAAGAGGCACTAGTACTACCGCCAGAAACACAAAGGCTACCTTGGTTTGCTGATTGGGATTGGCCTATACCTTGT
GTTGCAGTATTGCCGCCACCTTTATATCCGCTGCCGCCTTGTTG spacer length: 130 repeater length: 40

15497   3101105 CCTGCTACATTGTTTCCGAAGTTGGTTTGCTCTTGGTTAC 
TTAGGTTGTTGCATGAGCCGAAGGTGCCATCACCGCTTACACAAACTGCACCTTGCTTTACTGATTGGGATTGGCCTATACCTTGT
GTTGCAGTATTGCCGCTTCCGCTACCACTGCCGCCTTGTTG spacer length: 127 repeater length: 40

15498   3101273 CCTGCTACATTGTTTCCGAAGTTGGTTTGCTCTTGGTTAC 
TCTTCGAGAACTCAAATTTCAATTCCGCTGAAAAGAGAGGTCCCGGTAATAATCAAGAATCCATATGTTCGCGAAGAGGTAGTTAT
AAGAAAAAAACCAGTGAAGGAAACCAAAATAATTACTTCAG

15499   
15500   
15501   crispr 24
15502   1909487 CGGCGGCAACAGCGCCAACCAAGGAATCGGCCAATCACAA 



GAATCAGAACAAAGTGCATTATGTGTTTCTGGAGAAGGGACATTCATATCTTGTAACAACTTGAACTTCCAAAACCAAGAAAATAG
TGGAAGCAATGCACTATTACAAAGTGGAGGAAATGGTGGTGATGATGACGATTATA spacer length: 142 repeater 
length: 40

15503   1909670 CGGCGGCAACAGCGCCAACCAAGGAATCGGCCAATCACAA 
TCATCCAGTCAAAAAAGTGGAGTAGTCTCTGGTGACGATTCAGTATTATCAGGTAACAACATAAACGTACAAAACCAAGAAAATAG
TGGAAACAATGCAGCAGCACAAAGTGGAGGAAGTGGTGATGATGACGGTGACGATA spacer length: 142 repeater 
length: 40

15504   1909853 CGGCGGCAACAGCGCCAACCAAGGAATCGGCCAATCACAA 
GCACTACTACTACTACCACCAGCAGTAGCAGCAGCAAAGGCGATGTGCCTATGGCTTTACCATTTAATTCAAATATGGCCGATGAA
TCCGATGATGAGAAGGATTATTCTAGTGTAATCCCTTTCCCATGATTTCAAAAATA

15505   
15506   
15507   crispr 25
15508   1475998 CTGATCAGGCCCTTTCAGACATATTCAATAAGGTAGGTCC 

CTTGCTGGGCCTTTTGATGAGTGGGGCTAATTCTTCCTCCTCCTCCTCTTCACCCCTCTCCTCTTTCTCGCAATCAAACGAATCCT
TTGGTGCAGGTAGCTTTGATAACCAATCCTCATTTCCGTCTTCCACCATCCAATCCGCAAGC spacer length: 148 
repeater length: 40

15509   1476187 CTGATCAGGCCCTTTCAGACATATTCAATAAGGTAGGTCC 
CTTGCTGGGCCTTTTGATGAGTGGAGGTGGTTTGCCCTCTTCTTCCTCCTCTTCACCCCTCTCCTCTTTCTCGCAATCAAACGAAT
CCTTTGGTGCAGGTAGCTTTGATAACCAATCCTCATTTCCGTCTTCCACCATCCAATCCGCAAGC spacer length: 151 
repeater length: 40

15510   1476379 CTGATCAGGCCCTTTCAGACATATTCAATAAGGTAGGTCC 
CAGCTGCTCAAGATGGCGGAAACGGTAAAAAAGGCAATGGCGGTAATGATGCTGACCAAGGTATAGGCCAAGATCAAGATAGTGAA
CAGAATTCCCAATGTGTTTCAGGCGAAGATGCAACTGTTTCTTGTAACAACGTTAGTTTCCAAAA

15511   
15512   
15513   crispr 26
15514   2024894 GATTCTACTTCCACTTCTCTTGCAAGCCCATTAAAGAAAG 

TAAGTACTAAACCTATCCAATCAGATGAGGCAGTTGAAACAGAGAAAAC spacer length: 49 repeater length: 
40

15515   2024984 GATTCTACTTCCACTTCTCTTGCAAGCCCATTAAAGAAAG 
TAAACACAGATGAGAAAAAAATCATAACCCCATCAAAAATCATTTGTTGCAAGGATGATACTAGTGCAGGTTC spacer 
length: 73 repeater length: 40

15516   2025098 GATTCTACTTCCACTTCTCTTGCAAGCCCATTAAAGAAAG 
TAAGTACTAAACCTATCCAATCAGATGAGGCAGTTGAAACAGAGAAAAC spacer length: 49 repeater length: 
40

15517   2025188 GATTCTACTTCCACTTCTCTTGCAAGCCCATTAAAGAAAG 
TAAGTACTAAACCTATCCAATCAGATGAGGCAGTTGAAACAGAGAAAAC spacer length: 49 repeater length: 
40

15518   2025278 GATTCTACTTCCACTTCTCTTGCAAGCCCATTAAAGAAAG 
TAAACACAGATGAGAAAAAAATCATAACCCCATCAAAAATCATTTGTTGCAAGGATGATACTAGTGCAGGTTC spacer 
length: 73 repeater length: 40

15519   2025392 GATTCTACTTCCACTTCTCTTGCAAGCCCATTAAAGAAAG 
TAAGTACTAAACCTATCCAATCAGATGAGGCAGTTGAAACAGAGAAAAC spacer length: 49 repeater length: 
40

15520   2025482 GATTCTACTTCCACTTCTCTTGCAAGCCCATTAAAGAAAG 
ACTGCAGGTTCAGGAAACAACGCAAACACTCAGACTCAAAACAACACTG

15521   
15522   
15523   crispr 27
15524   486523 GCACTGTTCCATGTATGAGGATTGGGTTTTGCTCTGATAA TTCGAGCATATCTTCATCTGACAAT spacer 

length: 25 repeater length: 40
15525   486589 GCACTGTTCCATGTATGAGGATTGGGTTTTGCTCTGATAA TTCGAGCATATCTTCATCTGACAAT spacer 

length: 25 repeater length: 40
15526   486655 GCACTGTTCCATGTATGAGGATTGGGTTTTGCTCTGATAA AGATAGCACTTCTTCATCTGACAAT spacer 

length: 25 repeater length: 40
15527   486721 GCACTGTTCCATGTATGAGGATTGGGTTTTGCTCTGATAA TATCATCACTGCTTGTTTGTTCATT
15528   
15529   
15530   crispr 28
15531   249202 GGTAACTATTCAGAAGCTATAAAATACTTTGACAAGGCAC 

TTCAAGTCAACCCCAATGATGGCTATATACTAACTGCAAAAGGAAGTGTATTACGTGATAT spacer length: 61 
repeater length: 40

15532   249304 GGTAACTATTCAGAAGCTATAAAATACTTTGACAAGGCAC 
TTCAAGTCAACCCCAATGATGGCTATATACTAACTGCAAAAGGAAGTGTATTGCTTGCTCT spacer length: 61 
repeater length: 40

15533   249406 GGTAACTATTCAGAAGCTATAAAATACTTTGACAAGGCAC 
AAACGGTAAAAAAGGCAATGGCGGTAATGATGCTGACCAAGGTATAGGCCAAGATCAAGAT

15534   
15535   
15536   crispr 29



15537   3137760 TCAGGAGCTTGGTTTACAAGTCCTAGGGAAGTATTTTTAG CTTGGTTCAAAGCACTTTTTAATTC spacer 
length: 25 repeater length: 40

15538   3137826 TCAGGAGCTTGGTTTACAAGTCCTAGGGAAGTATTTTTAG CTTGGTTCAAAGCACTTTTTAATTC spacer 
length: 25 repeater length: 40

15539   3137892 TCAGGAGCTTGGTTTACAAGTCCTAGGGAAGTATTTTTAG 
CTTGGTTTACAAGTCCTAGGGAAGTATTTTTAGCTTGGTTCAAAGCACTTTTTAATTC spacer length: 58 
repeater length: 40

15540   3137991 TCAGGAGCTTGGTTTACAAGTCCTAGGGAAGTATTTTTAG 
CTTGGTTTACAAGTCCTAGGGAAGTATTTTTAGCTTGGTTTACAAGTCCTAGGGAAGTATTTTTAGCTTGGTTCAAAGCACTTTTT
AATTC spacer length: 91 repeater length: 40

15541   3138123 TCAGGAGCTTGGTTTACAAGTCCTAGGGAAGTATTTTTAG 
TGCTGACCAAGGTATAGGCCAAGATCAAGATAGTGAACAGAATTCCCAATGTGTTTCAGGCGAAGATGCAACTGTTTCTTGTAACA
ACGTT

15542   
15543   
15544   crispr 30
15545   420970 TCTGCTCTGGCGTTTAACCCAAGCAATAATAACATCTATG 

TGGCTAATACAAATTCAAATGATGTCTCTGTTATAGAAAGCTCTAGCAATACGGTTATTTCAACAGTTGATGTTGGAGATGGTCC 
spacer length: 85 repeater length: 40

15546   421096 TCTGCTCTGGCGTTTAACCCAAGCAATAATAACATCTATG 
TGGCTAATGCATTATCAGATGATGTCTCTGTTATAGAAAGCTCTAGCAATACGGTTATTTCAACAGTTGATGTTGGAGATGGTCC 
spacer length: 85 repeater length: 40

15547   421222 TCTGCTCTGGCGTTTAACCCAAGCAATAATAACATCTATG 
TGGCTAATGCATATTCGAATAATGTCTCTGTTATAGAAAGCTCTAGCAATACGGTTATTTCAACAGTTGATGTGGGGGAACGCCC 
spacer length: 85 repeater length: 40

15548   421348 TCTGCTCTGGCGTTTAACCCAAGCAATAATAACATCTATG 
TGGCTAATGCATATTCGAATAATGTCTCTGTTATAGAAAGCTCTAGCAATACGGTTATTTCAACAGTTGATGTGGGGGAACGCCC 
spacer length: 85 repeater length: 40

15549   421474 TCTGCTCTGGCGTTTAACCCAAGCAATAATAACATCTATG 
TGACCAACCTGGTGTCAGATGATGTCTCTGTTATAGAAAGCTCTAGCAATACGGTTATTTCAACAGTTGATGTTGGAGATGGTCC 
spacer length: 85 repeater length: 40

15550   421600 TCTGCTCTGGCGTTTAACCCAAGCAATAATAACATCTATG 
TGGCTAATGCATATTCGAATAATGTCTCTGTTATAGAAAGCTCTAGCAATACGGTTATTTCAACAGTTGATGTTGGAGATGGTCC 
spacer length: 85 repeater length: 40

15551   421726 TCTGCTCTGGCGTTTAACCCAAGCAATAATAACATCTATG 
GATGTCTCTGTTATAGAAACAACGGGCTCCAAACCTATTGTTGATGCAATATCCGATCAATCAATAAGCATTAGAAATTTAGTTC

15552   
15553   
15554   crispr 31
15555   1486825 TGGCAATTCAGCCAACCAAGGAATTGGACAATCACAAACC 

TCAAACCAAAACGCACAATGTGTTGCTGGTGGAAATACCGCAAATTCATGTAACAACACAAATACTCAAAACCAAGCCAATAGCGG
AAATAACGCAGCTGCTCAAAGTGGCGGCAGTGGTAGTG spacer length: 124 repeater length: 40

15556   1486990 TGGCAATTCAGCCAACCAAGGAATTGGACAATCACAAACC 
TCCAATCAAAATGCACAATGTGTAGGTGGCAGTAACGTAGCTGATTCATGTAATAATACAAGCACTCAAAACCAAGCAAATAGTGG
CAGTAACGCTGTAGGACAACAAGGTGGCAGTGGTAGTG spacer length: 124 repeater length: 40

15557   1487155 TGGCAATTCAGCCAACCAAGGAATTGGACAATCACAAACC 
TAGGGAAGTATTTTTAGCTTGGTTAAAGGCCTCGTTGTTTACATAATTGGTTCCTATATTTTGGGCATAGACTACAGGGGCCAAAG
CCAACAAGGGCACTAAAATTCCCACCAAGAATAAGTTA

15558   
15559   
15560   GCA_000812185.1_ASM81218v1_genomic.fna(findCrispr):
15561   START       REPEAT                           

SPACER                                             
15562   crispr 1
15563   843492 TAGCTTTTGGCTTTGGTTTTT 

CTTCTTTTGGTTTTGATTCTTTAGCTTTTGGCTTTTCTTCTTTTGGTTTTGATTCT spacer length: 56 repeater 
length: 21

15564   843570 TAGCTTTTGGCTTTGGTTTTT CTTCTTTTGGTTTTGATTCT spacer length: 20 repeater length: 
21

15565   843612 TAGCTTTTGGCTTTGGTTTTT CTGGCCCTCCTGGAGAAAAA
15566   
15567   
15568   crispr 2
15569   836479 TTCTGCTTGTGCTTTTGCTGC GGCTTCAGCTTCTGCTTTTGTGTCAG spacer length: 26 repeater 

length: 21
15570   836527 TTCTGCTTGTGCTTTTGCTGC GGCTTCAGCTTCTGCTTGTGCGTCAG spacer length: 26 repeater 

length: 21
15571   836575 TTCTGCTTGTGCTTTTGCTGC TGGCCCTCCTGGAGAAAAAGGTCCAA
15572   
15573   
15574   crispr 3



15575   679495 TTTTGCTGCCTTTCTTTTTGG AGCTGCTTTACGTTTTGCGGCCTTACGTTTTGGAGCTGCTTTAC spacer 
length: 44 repeater length: 21

15576   679561 TTTTGCTGCCTTTCTTTTTGG 
GGCTGCTTTACGTTTTGCTGCTTTACGTTTTGGAGCTGCCTTACGTTTTGCTGCTTTTCTTTTTGGGGCTGCTTTTC spacer 
length: 77 repeater length: 21

15577   679660 TTTTGCTGCCTTTCTTTTTGG 
AAGCCGAAAAAGCAAGATTAGAGAAAGAAGAAGAATCATCTAAAAATGATAACACTGATCTTGCCTCTGAACTCAAG

15578   
15579   
15580   crispr 4
15581   628626 CTGATTGGTGCAGACCTTTCAAAT 

TCAAATCTGTCTTACGCGAATCTTTCAGGATTAGATCTTTCTGACACAAATTTATCTGAAACAAT spacer length: 65 
repeater length: 24

15582   628716 CTGATTGGTGCAGACCTTTCAAAT 
ACAAAATTGGGAGATATGAATTTTGAAGGGAGGGATTTGTCTTACGCGAATCTTTCAGGATTAGATCTTTCTGACACAAATTTATC
TGAAACAAT spacer length: 95 repeater length: 24

15583   628836 CTGATTGGTGCAGACCTTTCAAAT 
ACAAAATTGGGAGATATGAATTTTGAAGGGAGGGATTTGTCTTACGCGAATCTTTCAGGATTAGATCTTTCTGACACAAATTTATC
TGAAACAAT spacer length: 95 repeater length: 24

15584   628956 CTGATTGGTGCAGACCTTTCAAAT 
CAAAAGCTCAGGCTGATGCAGAAGCAAAAGCAAAAGCCGAATCTGCACAACTCCAAAGAGAACTTGAAGAAGCCAAAGCCGAAAAA
GCAAGATTA

15585   
15586   
15587   crispr 5
15588   919088 GGTTCTTCAACAACTGGTTCAGGTTC 

TGGTTCCGGTTCCGGTTCGGGTTCTTCAACAACTGGTTCGGGTTTTGGTTCTGGTTCTGGTTCTGGAACAAATGGTTCTGGTTCTG
GTTCTGGTTCCGGTTCTGGTTCTGGTTCTGGTTCTTCAACAACTGGTTCGGGTTTTGGTTC spacer length: 147 
repeater length: 26

15589   919262 GGTTCTTCAACAACTGGTTCAGGTTC TGGTTCTGGTTCCGGTTCTGGTTCTGGTTC spacer length: 30 
repeater length: 26

15590   919319 GGTTCTTCAACAACTGGTTCAGGTTC AAAGCCGAAAAAGCAAGATTAGAGAAAGAA
15591   
15592   
15593   crispr 6
15594   459726 TGGAGAAAAAGGTCCACGCGGTCCAC 

AAGGTCCTCCTGGTGACAAAGGAATAACTGGTGTACCTGGTCCACAAGGCGACCGCGGAACAATTGGTCCACAAGGTGAACAAGGC
CCTCCTGGTCTAA spacer length: 99 repeater length: 26

15595   459852 TGGAGAAAAAGGTCCACGCGGTCCAC 
AAGGAATTCAAGGTCCACAAGGTGAACAAGGAAAACAAGGTTTGCAAGGCCCTCCTGGTGACAAAGGCTCACAGGGTCCACAAGGT
TCTG spacer length: 90 repeater length: 26

15596   459969 TGGAGAAAAAGGTCCACGCGGTCCAC 
GCAAGATTAGAGAAAGAAGAAGAATCATCTAAAAATGATAACACTGATCTTGCCTCTGAACTCAAGGCTGAATTAGACAATTTACG
TAAA

15597   
15598   
15599   crispr 7
15600   721878 GCTGCTTTTTCAGCGGCTGCTTTGTCTGCTGC TGCTTTTTCAGCGGCTGCTTTTTCAGC spacer length: 

27 repeater length: 32
15601   721938 GCTGCTTTTTCAGCGGCTGCTTTGTCTGCTGC GGCTGCTGCTGCTTTGTCTGC spacer length: 21 

repeater length: 32
15602   721992 GCTGCTTTTTCAGCGGCTGCTTTGTCTGCTGC GCTCAGGCTGATGCAGAAGCA
15603   
15604   
15605   crispr 8
15606   533608 AGCAAAAGCTCAGGCTGATGCAGAAGCAAAAGCAAAAGCC 

GAATCTGCACAACTCCAAAGAGAACTTGAAGAAGCCAAAGCCGAAAAAGAACAGCTAGAACGAGAAGAGGCTGAAGAAAGAGCAGC
AGCTGAGGCAG spacer length: 97 repeater length: 40

15607   533746 AGCAAAAGCTCAGGCTGATGCAGAAGCAAAAGCAAAAGCC 
GAAGCTGCACAACTCCAAAGAGAACTTGAAGAAGCCAAAGCCGAAAAAGCAAGATTAGAGAAAGAAGAGGCTGAAGAAAGAGCAGC
AGCTGAGGCAG spacer length: 97 repeater length: 40

15608   533884 AGCAAAAGCTCAGGCTGATGCAGAAGCAAAAGCAAAAGCC 
GAATCTGCACAACTCCAAAGAGAACTTGAAGAAGCCAAAGCCGAAAAAGCAAGATTAGAGAAAGAAGAGGCTGAAGAAAGAGCAGC
AGCTGAGGCAG spacer length: 97 repeater length: 40

15609   534022 AGCAAAAGCTCAGGCTGATGCAGAAGCAAAAGCAAAAGCC 
AGAATCATCTAAAAATGATAACACTGATCTTGCCTCTGAACTCAAGGCTGAATTAGACAATTTACGTAAAGAACTTGAAAATGTTG
ATGATGAAGAT

15610   
15611   
15612   GCA_000813245.1_ASM81324v1_genomic.fna(findCrispr):
15613   START       REPEAT                           



SPACER                                             
15614   crispr 1
15615   1574813 CCTTCAATTCTTTCTGAGTTGCATC AAAGACATTAAGCAAAGTTGGTAAGAGGACAACCATGAGCAA spacer 

length: 42 repeater length: 25
15616   1574881 CCTTCAATTCTTTCTGAGTTGCATC CCTCAGCAAGCTCCCGCTAATATTAGATGAACAACAAAAAGAATCACTCG 

spacer length: 50 repeater length: 25
15617   1574957 CCTTCAATTCTTTCTGAGTTGCATC GGGCGCAAAAATGCTCCTAGTGCGGCCAGTAGAAAAAGCGCG spacer 

length: 42 repeater length: 25
15618   1575025 CCTTCAATTCTTTCTGAGTTGCATC CGTTGCCACTACGACATAGGCGTTCAGTCGTGGCTCA spacer 

length: 37 repeater length: 25
15619   1575088 CCTTCAATTCTTTCTGAGTTGCATC TCCGAATAGAACCTACGAAGTTACCTGCCATTGTCACCCTT spacer 

length: 41 repeater length: 25
15620   1575155 CCTTCAATTCTTTCTGAGTTGCATC TTGCTCAGCCAGCTTGCAATCAGTAATCCCCAAACTACT spacer 

length: 39 repeater length: 25
15621   1575220 CCTTCAATTCTTTCTGAGTTGCATC AGTAGCAAAGGAACATTTGAGGAACGCCCTGAACTATCTAG spacer 

length: 41 repeater length: 25
15622   1575287 CCTTCAATTCTTTCTGAGTTGCATC TTTCGGAGAATGCGTCTGCGATGCACCACCGATATATG spacer 

length: 38 repeater length: 25
15623   1575351 CCTTCAATTCTTTCTGAGTTGCATC AATGGCTGTAAATTCCACCCTGTTAGCATCTGTGGTGGGTATG spacer 

length: 43 repeater length: 25
15624   1575420 CCTTCAATTCTTTCTGAGTTGCATC AGCTCCACCGGGTACAATTGGTTCTCCAAGACATGGACTA spacer 

length: 40 repeater length: 25
15625   1575486 CCTTCAATTCTTTCTGAGTTGCATC CTCCTCTGCAATTTTGCAGGCTAAGTTTTTCAGCTCGGGATA spacer 

length: 42 repeater length: 25
15626   1575554 CCTTCAATTCTTTCTGAGTTGCATC ACATTGTTCAACATAAGCGGTTCAGGTACGCTTAACGTG spacer 

length: 39 repeater length: 25
15627   1575619 CCTTCAATTCTTTCTGAGTTGCATC TTAATACTAATACTAATAGTAATACTAATACTAGTAATTA spacer 

length: 40 repeater length: 25
15628   1575685 CCTTCAATTCTTTCTGAGTTGCATC CATTGCAATTACGTAGTTCAAGAGTGCCTTGACCTTAGC spacer 

length: 39 repeater length: 25
15629   1575750 CCTTCAATTCTTTCTGAGTTGCATC GCGCTGGCGAAGGCCACGAACGGCTGGCTAGCCCTGG spacer 

length: 37 repeater length: 25
15630   1575813 CCTTCAATTCTTTCTGAGTTGCATC CGTGGCCAAAGCCCAGGCAGAGGCACAGAAGGCGCTACAG spacer 

length: 40 repeater length: 25
15631   1575879 CCTTCAATTCTTTCTGAGTTGCATC GAGAATATCTAGCCTGCTTGGACAAGTGTCAAAGACTGGCTA spacer 

length: 42 repeater length: 25
15632   1575947 CCTTCAATTCTTTCTGAGTTGCATC AAGACAATATCGGGGATGTCAAAGTAGTCGTTTCTCGTGATGTCA 

spacer length: 45 repeater length: 25
15633   1576018 CCTTCAATTCTTTCTGAGTTGCATC TCGGGCTTTGATTTTTGGATATGCTTTTCCGTCAATCAA spacer 

length: 39 repeater length: 25
15634   1576083 CCTTCAATTCTTTCTGAGTTGCATC ATGACTTGGTAAACCAATATCGCGTTGAGAGAGTAAT spacer 

length: 37 repeater length: 25
15635   1576146 CCTTCAATTCTTTCTGAGTTGCATC AAAGCGGGGATAAATCTTGAACCCTATAAGGACGCCTTA spacer 

length: 39 repeater length: 25
15636   1576211 CCTTCAATTCTTTCTGAGTTGCATC TGTCTCCTCGAAGCCGTGTATAAGACCGAGTACAAA spacer 

length: 36 repeater length: 25
15637   1576273 CCTTCAATTCTTTCTGAGTTGCATC CTGAGGGCGTAGAACAAGCAATAGAAAAGCTCGTAGAATATATTAA 

spacer length: 46 repeater length: 25
15638   1576345 CCTTCAATTCTTTCTGAGTTGCATC ATCGCTGGCGCGGGAACTGGACTAAAAGCCACGTTTTC spacer 

length: 38 repeater length: 25
15639   1576409 CCTTCAATTCTTTCTGAGTTGCATC GGAAGAGGAGTGGGCGATAGACTTCGAGAACCAGGAC spacer 

length: 37 repeater length: 25
15640   1576472 CCTTCAATTCTTTCTGAGTTGCATC GCCTTGTTGCGTGGCATGAGCGTGACTATCTGTTTTGC spacer 

length: 38 repeater length: 25
15641   1576536 CCTTCAATTCTTTCTGAGTTGCATC TAGTTGATGCTTGTGAACTGTATCTGTGTCGGGCAGTGGT spacer 

length: 40 repeater length: 25
15642   1576602 CCTTCAATTCTTTCTGAGTTGCATC CACTCTTAACTATCACTGCATGACCGTATTGACTACCTGCAAA spacer 

length: 43 repeater length: 25
15643   1576671 CCTTCAATTCTTTCTGAGTTGCATC AAAGACAATCAAGGGGGTAGTTACCGCTGTCTACCTGTTG spacer 

length: 40 repeater length: 25
15644   1576737 CCTTCAATTCTTTCTGAGTTGCATC ATAGAAATAGTGTGTGATGCGATAGAATATTCGCTAGATA spacer 

length: 40 repeater length: 25
15645   1576803 CCTTCAATTCTTTCTGAGTTGCATC CTTCTCGCTGTATCCTGCGGCTTCTGCGGCTTCTGCAATGC spacer 

length: 41 repeater length: 25
15646   1576870 CCTTCAATTCTTTCTGAGTTGCATC ACAATTGTAAAACAGGGTCCCGTAAAAGGGTCCAAAATCA spacer 

length: 40 repeater length: 25
15647   1576936 CCTTCAATTCTTTCTGAGTTGCATC TGATGTCTAAGCCTTCTGTAATCTTTAGCATAGTGTC spacer 

length: 37 repeater length: 25
15648   1576999 CCTTCAATTCTTTCTGAGTTGCATC ATGACTTATATTTATGTATTGGGAAATCTCTACATACCATG spacer 

length: 41 repeater length: 25
15649   1577066 CCTTCAATTCTTTCTGAGTTGCATC CTACATCATTGACGTGAATACTGCCGAGATACTGCGGAAAA spacer 



length: 41 repeater length: 25
15650   1577133 CCTTCAATTCTTTCTGAGTTGCATC TACAGTCTGTGCTGTTGCGCCGTTTGTCCACACTGCG spacer 

length: 37 repeater length: 25
15651   1577196 CCTTCAATTCTTTCTGAGTTGCATC TCTATTTTCCTCTCACCGCTCGACCATGGCTCGAATA spacer 

length: 37 repeater length: 25
15652   1577259 CCTTCAATTCTTTCTGAGTTGCATC ATAGGTTTTTTATAGGGCTGGTGAAACATTGTTGATAACTAT spacer 

length: 42 repeater length: 25
15653   1577327 CCTTCAATTCTTTCTGAGTTGCATC GAAAATTGCGTCATTCATCTCCTTAGCCATTCTGAGGATGTA
15654   
15655   
15656   crispr 2
15657   311023 GATGCAACTCAGAAAGAATTGAAAG GTAATACATCGCTATTGCAAACTCAAGATCATTCAGGCTAA spacer 

length: 41 repeater length: 25
15658   311090 GATGCAACTCAGAAAGAATTGAAAG ATGCTCGACCCCCAGCTGTGATAGCGCGTAGTGGAGGAC spacer 

length: 39 repeater length: 25
15659   311155 GATGCAACTCAGAAAGAATTGAAAG CAAACGAGGCGTGGAGAGCAGCAGCCATGCAGGCAGCCGAC spacer 

length: 41 repeater length: 25
15660   311222 GATGCAACTCAGAAAGAATTGAAAG TTACCACCTTGATTGCAATGGTATTGTTGTCTCCGAATTC spacer 

length: 40 repeater length: 25
15661   311288 GATGCAACTCAGAAAGAATTGAAAG TGCGCTATGCGAAGCTCAGGGAGACTTTTCCAGAGCTGC spacer 

length: 39 repeater length: 25
15662   311353 GATGCAACTCAGAAAGAATTGAAAG ACAGGCTAGAACGACAGCTTGCACCTACACCAACAACAAGCTAA spacer 

length: 44 repeater length: 25
15663   311423 GATGCAACTCAGAAAGAATTGAAAG AGAATCATCCTTGCCACGCCACTTGAGCTTCTCCTCCC spacer 

length: 38 repeater length: 25
15664   311487 GATGCAACTCAGAAAGAATTGAAAG AGGATGGAAAGATAAAGGTCACGGCGCTGAAGAAGCTC spacer 

length: 38 repeater length: 25
15665   311551 GATGCAACTCAGAAAGAATTGAAAG ATTGTAACATATCTGCCGAAGCCGACCCTGCCGCCCCCGA spacer 

length: 40 repeater length: 25
15666   311617 GATGCAACTCAGAAAGAATTGAAAG GTCATAGAGGACTACAGGCCAGACATCGGCATCAAGCCT spacer 

length: 39 repeater length: 25
15667   311682 GATGCAACTCAGAAAGAATTGAAAG CTCCCTGAAGTGCTCGTTTAGAAACCTCTTGAGGAGCCA spacer 

length: 39 repeater length: 25
15668   311747 GATGCAACTCAGAAAGAATTGAAAG TTCTCGTAGTCCACGACCCAGAGCTCGACCGCGTGTATAGC spacer 

length: 41 repeater length: 25
15669   311814 GATGCAACTCAGAAAGAATTGAAAG ACGCCCAGGTACTAGTAAACGCCCCACAGCCGGGAAC spacer 

length: 37 repeater length: 25
15670   311877 GATGCAACTCAGAAAGAATTGAAAG CTAGACAAGTCTTCCTCAACTACAAGAAGATATACAA spacer 

length: 37 repeater length: 25
15671   311940 GATGCAACTCAGAAAGAATTGAAAG TCCAGGGCCTAGGCTTAAGGTTCCCAGACCGCTAAAACTTTGT spacer 

length: 43 repeater length: 25
15672   312009 GATGCAACTCAGAAAGAATTGAAAG TGAGGGTAGATGCCAATCCTCCGAGTAGCACCTCTTATTCA spacer 

length: 41 repeater length: 25
15673   312076 GATGCAACTCAGAAAGAATTGAAAG TAGTTGGAAGTGTATGCAGATTTAACAATTTCTTCGG spacer 

length: 37 repeater length: 25
15674   312139 GATGCAACTCAGAAAGAATTGAAAG GTCGGAAACAACGAAATGCTATTCAACGTAAAAGGCAGATT spacer 

length: 41 repeater length: 25
15675   312206 GATGCAACTCAGAAAGAATTGAAAG ACAGGAAAATTGCGTCATTCATCTCCTTAGCCATTCTGAGG
15676   
15677   
15678   GCA_000816105.1_ASM81610v1_genomic.fna(findCrispr):
15679   START       REPEAT                           

SPACER                                             
15680   crispr 1
15681   457107 ATTCTCCT AGAGTCTTATTGCAACAGTATGCGCGGCGAAAAAAAGAGGAAGACGACGCCCGCCTTTC spacer 

length: 59 repeater length: 8
15682   457175 ATTCTCCT AGAGTCTTATTGCAACCTGCTCTTCCTCGTGATGGCCCTGGTCGGCATCATCAGGCTTTC spacer 

length: 60 repeater length: 8
15683   457244 ATTCTCCT AGAGTCTTATTGCAACACATTAAGCTGATTGTCTCTATTGTTAGCTGGGCTCTCTTTC spacer 

length: 58 repeater length: 8
15684   457311 ATTCTCCT AGAGTCTTATTGCAACCGCCGTGAAACGGCCCGGAGAGCTAAAAAGAAAACTGCACTTTC spacer 

length: 60 repeater length: 8
15685   457380 ATTCTCCT AGAGTCTTATTGCAACGCAGCGCCGAGCTAACCGGAGTCACCCTCTATGTTGACTTTC spacer 

length: 58 repeater length: 8
15686   457447 ATTCTCCT AGAGTCTTATTGCAACGCTCTAGCTGGGGGTGTGGTGCTATGAAGAGGCTTCCTTTC spacer 

length: 57 repeater length: 8
15687   457513 ATTCTCCT AGAGTCTTATTGCAACGTGTACGGCGTTGACAAGCAGGACATGCACGCCGTCGCTTTC spacer 

length: 58 repeater length: 8
15688   457580 ATTCTCCT AAGAGAATTGAAAGCGCGAGAGTAGCCCAACCCCCTCACCTCCTCCTGTTGCAATAAG
15689   
15690   



15691   crispr 2
15692   604299 CTTTCAATTCTCCCAGAGTCTTATTGCAAC GCACGTGAGAAACTACCGTTTGGCAAAGCCCCAC spacer 

length: 34 repeater length: 30
15693   604364 CTTTCAATTCTCCCAGAGTCTTATTGCAAC AAGCCAAACTTCCTGTTTAACCCCCGAAACAAAGCTA spacer 

length: 37 repeater length: 30
15694   604432 CTTTCAATTCTCCCAGAGTCTTATTGCAAC TGGCCTTGGCTACGCCTACAAGGTTTACAACGAAAA spacer 

length: 36 repeater length: 30
15695   604499 CTTTCAATTCTCCCAGAGTCTTATTGCAAC GAGTAGCCCAACCCCCTCACCTCCTCCTGTTGCAAT
15696   
15697   
15698   crispr 3
15699   1798198 GTTGCAATAAGACTCGAAGAGAATTGAAAG GAATCACATGTGCGGGAAGTATACATCGTTGGGCA spacer 

length: 35 repeater length: 30
15700   1798264 GTTGCAATAAGACTCGAAGAGAATTGAAAG ATCTTGCCGATTACGCGGAATTTGGCGCCGCTCGGGCCCTC 

spacer length: 41 repeater length: 30
15701   1798336 GTTGCAATAAGACTCGAAGAGAATTGAAAG CAGCAAGATCGACCAGATGCCTGCTGTTACGGATCA spacer 

length: 36 repeater length: 30
15702   1798403 GTTGCAATAAGACTCGAAGAGAATTGAAAG GCAGTGGCGGTGAGGAAGTCGAGCGGGGTGCCGTC spacer 

length: 35 repeater length: 30
15703   1798469 GTTGCAATAAGACTCGAAGAGAATTGAAAG TTGCGTCCACCCACGCCGAGCCGTCCCAGACCTTGA spacer 

length: 36 repeater length: 30
15704   1798536 GTTGCAATAAGACTCGAAGAGAATTGAAAG TTTCAATGAGTTTACGAAGGCTGTGCAGCAGGAGATG spacer 

length: 37 repeater length: 30
15705   1798604 GTTGCAATAAGACTCGAAGAGAATTGAAAG GGAGTAACATCAAGGTGGGATTATGTAATTGTCCGC spacer 

length: 36 repeater length: 30
15706   1798671 GTTGCAATAAGACTCGAAGAGAATTGAAAG TCTTTATACCAACGCATGGCTTCCACACTTCAACTT spacer 

length: 36 repeater length: 30
15707   1798738 GTTGCAATAAGACTCGAAGAGAATTGAAAG CTTTCACGCGTTCGGGCCGTCAGCGGCTTGCTCTC spacer 

length: 35 repeater length: 30
15708   1798804 GTTGCAATAAGACTCGAAGAGAATTGAAAG CTTTCACGCGTTCGGGCCGTCAGCGGCTTGCTCTCCTGCA 

spacer length: 40 repeater length: 30
15709   1798875 GTTGCAATAAGACTCGAAGAGAATTGAAAG GTTTTAACCTCGTGGACAACTGACCCTCTCCCCCTA spacer 

length: 36 repeater length: 30
15710   1798942 GTTGCAATAAGACTCGAAGAGAATTGAAAG AAATGCCCTCGCTCTGGACGAGGCCCCTTCCTGCAA spacer 

length: 36 repeater length: 30
15711   1799009 GTTGCAATAAGACTCGAAGAGAATTGAAAG TCTTCTTCTATGGTTTGCCACGCTTCGACTGCTTCC spacer 

length: 36 repeater length: 30
15712   1799076 GTTGCAATAAGACTCGAAGAGAATTGAAAG TGTTTTTTGATGTGTCGTATTATTTTCTCTCCGGCT spacer 

length: 36 repeater length: 30
15713   1799143 GTTGCAATAAGACTCGAAGAGAATTGAAAG CAATCTCCTTTTGGGCTTCGCGTAAGGCTTTGATAAA spacer 

length: 37 repeater length: 30
15714   1799211 GTTGCAATAAGACTCGAAGAGAATTGAAAG AACGCTGGGCTTCAACTGCGCGGGAGGGGAAGGCAG spacer 

length: 36 repeater length: 30
15715   1799278 GTTGCAATAAGACTCGAAGAGAATTGAAAG AAATGGCGTTTACTGTATAATGCTGATTATGGGGCG spacer 

length: 36 repeater length: 30
15716   1799345 GTTGCAATAAGACTCGAAGAGAATTGAAAG TAACTAAAGTTTAACCTCTATATAAACTTTTCCTT spacer 

length: 35 repeater length: 30
15717   1799411 GTTGCAATAAGACTCGAAGAGAATTGAAAG AAAGCTCCTCGGGGATGAGCCCGACGAACTCACCGCT spacer 

length: 37 repeater length: 30
15718   1799479 GTTGCAATAAGACTCGAAGAGAATTGAAAG CGGAGCCGCCGGCGGCTATGGTGCCGAGCTCAAGCG spacer 

length: 36 repeater length: 30
15719   1799546 GTTGCAATAAGACTCGAAGAGAATTGAAAG GCATCAGCGGCGGCAGCATCAGCGAGGGCCAGGTC spacer 

length: 35 repeater length: 30
15720   1799612 GTTGCAATAAGACTCGAAGAGAATTGAAAG TCATCTTTTCCACCTCCATCCCCTGCCGGGCCAAGCG spacer 

length: 37 repeater length: 30
15721   1799680 GTTGCAATAAGACTCGAAGAGAATTGAAAG CGCGGGGTCACGGCGGCTTGACCTCGCAGCGGCGGCA spacer 

length: 37 repeater length: 30
15722   1799748 GTTGCAATAAGACTCGAAGAGAATTGAAAG GAGTCACGCGGTACGCAATGCCGCCGTATGGCCCTTC spacer 

length: 37 repeater length: 30
15723   1799816 GTTGCAATAAGACTCGAAGAGAATTGAAAG AACATGAGCGTGATGATCGGGTTCTTATGGTAGAA spacer 

length: 35 repeater length: 30
15724   1799882 GTTGCAATAAGACTCGAAGAGAATTGAAAG AGGAGTTTGTTTAGGGCTCGGTGTATTGCTTTATAT spacer 

length: 36 repeater length: 30
15725   1799949 GTTGCAATAAGACTCGAAGAGAATTGAAAG ATTCAGTTTACGTTTATGGGCTCGTTGTGGCATGGG spacer 

length: 36 repeater length: 30
15726   1800016 GTTGCAATAAGACTCGAAGAGAATTGAAAG ACGACCTCTTTAAAATGCTGGAGGAGGTGGAAGAA spacer 

length: 35 repeater length: 30
15727   1800082 GTTGCAATAAGACTCGAAGAGAATTGAAAG TAGGGTTAGCATGGATATAAATGTCGTGTTTCATGA spacer 

length: 36 repeater length: 30
15728   1800149 GTTGCAATAAGACTCGAAGAGAATTGAAAG TCAAAGTCATCAAAGAACTCGAACACTTGCTCTTTC
15729   



15730   
15731   GCA_000828555.1_ASM82855v1_genomic.fna(findCrispr):
15732   START       REPEAT                           

SPACER                                             
15733   crispr 1
15734   315303 GCAATAAACCCCGACGGAACTGAAAAATGG 

CGCTTTAAAACTAATGATTCGATAACATCTGCAGCTTCGATTGGAAAAGATGGAACAATTTATTTTGGTTCAGATAAAGTCTA 
spacer length: 83 repeater length: 30

15735   315417 GCAATAAACCCCGACGGAACTGAAAAATGG 
AATTTTTACGCAGGTTACTGGACTGTTACGAGGCCTGCAATTTCAGAAGATGGAACAATCTACGTAACCTCACTTGATGGGCACTT
ATA spacer length: 89 repeater length: 30

15736   315537 GCAATAAACCCCGACGGAACTGAAAAATGG 
GAAACTTAAAAATCAACCTGAAACACCTTCTTTTAAACCTCTAAAAGAATAACTTGCAAAATAACAAGCATTGAAACCGAAGCAAG
AGC

15737   
15738   
15739   crispr 2
15740   1010042 CTAAAAGAGTAAAATGCAATAGAACAAGCATTGAAAC ATAAAATGTGTCGAGGAAAACGTATGATTTCTTTTAA 

spacer length: 37 repeater length: 37
15741   1010117 CTAAAAGAGTAAAATGCAATAGAACAAGCATTGAAAC TTTCAGTTGATAATTCTTTCTCACCATATTTGT 

spacer length: 33 repeater length: 37
15742   1010188 CTAAAAGAGTAAAATGCAATAGAACAAGCATTGAAAC GAGTGTGTGGCTCTGAATGTGTCGGGGATTAACT 

spacer length: 34 repeater length: 37
15743   1010260 CTAAAAGAGTAAAATGCAATAGAACAAGCATTGAAAC TTTAACACCCCGTCATTAATAAATACACCTGATGA 

spacer length: 35 repeater length: 37
15744   1010333 CTAAAAGAGTAAAATGCAATAGAACAAGCATTGAAAC ATTTTTTAAGCCCCCCCCAAAGAGTGAGAATATG 

spacer length: 34 repeater length: 37
15745   1010405 CTAAAAGAGTAAAATGCAATAGAACAAGCATTGAAAC AAAGCATGGGTTGAAATGAACACAACAGAAAAAA 

spacer length: 34 repeater length: 37
15746   1010477 CTAAAAGAGTAAAATGCAATAGAACAAGCATTGAAAC TCCCTTATGGTTTCAATTTCTTTTTTAAATTCTGC 

spacer length: 35 repeater length: 37
15747   1010550 CTAAAAGAGTAAAATGCAATAGAACAAGCATTGAAAC GTCCATGTTAATCCGTAGTCAGTAGACCGGTAGATAT 

spacer length: 37 repeater length: 37
15748   1010625 CTAAAAGAGTAAAATGCAATAGAACAAGCATTGAAAC GATAGTTGTCTGTCGTATCTTGGATTTTCAGTTCA 

spacer length: 35 repeater length: 37
15749   1010698 CTAAAAGAGTAAAATGCAATAGAACAAGCATTGAAAC TTAATGCCAAGCAGTTTAAAGGCTTTAAGCTCTGAAC 

spacer length: 37 repeater length: 37
15750   1010773 CTAAAAGAGTAAAATGCAATAGAACAAGCATTGAAAC ATACCTCGACTTCTACGACTCCGAGCCATCCCA 

spacer length: 33 repeater length: 37
15751   1010844 CTAAAAGAGTAAAATGCAATAGAACAAGCATTGAAAC TAATAAGTTTTTTGAATTGTTAAAAGACGTGTACC 

spacer length: 35 repeater length: 37
15752   1010917 CTAAAAGAGTAAAATGCAATAGAACAAGCATTGAAAC ATGGATCAATGGAACAAATGAGGTGACCAACTTGT 

spacer length: 35 repeater length: 37
15753   1010990 CTAAAAGAGTAAAATGCAATAGAACAAGCATTGAAAC CCCATCATTCCAGGGCCCTTACCAGTTGCACCTGTGG 

spacer length: 37 repeater length: 37
15754   1011065 CTAAAAGAGTAAAATGCAATAGAACAAGCATTGAAAC AAATTAGATGTTAAAGATATAAAAGCTGTTCAAT 

spacer length: 34 repeater length: 37
15755   1011137 CTAAAAGAGTAAAATGCAATAGAACAAGCATTGAAAC TGTGTAATCTCCCCATAGTTCTTCCCCTAAACTTCCT 

spacer length: 37 repeater length: 37
15756   1011212 CTAAAAGAGTAAAATGCAATAGAACAAGCATTGAAAC TATTTCCTGCGAGGTCAAAAGTATAATCGAACCCGTTT 

spacer length: 38 repeater length: 37
15757   1011288 CTAAAAGAGTAAAATGCAATAGAACAAGCATTGAAAC TCAGAAGCGGATAAATTAGTAAATAAAGTATTAAGA 

spacer length: 36 repeater length: 37
15758   1011362 CTAAAAGAGTAAAATGCAATAGAACAAGCATTGAAAC CTCTTAAAAACTTCTCTTTATACCATTCTATAAAC 

spacer length: 35 repeater length: 37
15759   1011435 CTAAAAGAGTAAAATGCAATAGAACAAGCATTGAAAC ATCAAAGCAGTAAATAGTGAAAAAGAAGTATATGTGG 

spacer length: 37 repeater length: 37
15760   1011510 CTAAAAGAGTAAAATGCAATAGAACAAGCATTGAAAC CTATTCTTTGAGTATAATTTATACACCCCTGCTTTCT 

spacer length: 37 repeater length: 37
15761   1011585 CTAAAAGAGTAAAATGCAATAGAACAAGCATTGAAAC TGTATGCTTCGCTATCTCCAGAAATACGGCCTTGAAT 

spacer length: 37 repeater length: 37
15762   1011660 CTAAAAGAGTAAAATGCAATAGAACAAGCATTGAAAC 

GCCTTTTCGATTTTCAGTTTCTCGTTCATCTGAATGTAT spacer length: 39 repeater length: 37
15763   1011737 CTAAAAGAGTAAAATGCAATAGAACAAGCATTGAAAC 

TTTTTGATGGTTCGGTTTCAGTTGGATAGTATCGTTTAA spacer length: 39 repeater length: 37
15764   1011814 CTAAAAGAGTAAAATGCAATAGAACAAGCATTGAAAC CAATTACCGACTCTGTAAGCGTTGCAATCTCTTT 

spacer length: 34 repeater length: 37
15765   1011886 CTAAAAGAGTAAAATGCAATAGAACAAGCATTGAAAC GAAGTAATGAAACGAAAAGGTGAAATTATGAATGCA 

spacer length: 36 repeater length: 37
15766   1011960 CTAAAAGAGTAAAATGCAATAGAACAAGCATTGAAAC GCATTTTAATGGGGATATACTGTCCCCCTACAAA 

spacer length: 34 repeater length: 37



15767   1012032 CTAAAAGAGTAAAATGCAATAGAACAAGCATTGAAAC AATCCTCCGGCTTCATACTCATAAAATATTCATAAA 
spacer length: 36 repeater length: 37

15768   1012106 CTAAAAGAGTAAAATGCAATAGAACAAGCATTGAAAC GTATTACAGGTAATCACATAATACCAGATAGTATCA 
spacer length: 36 repeater length: 37

15769   1012180 CTAAAAGAGTAAAATGCAATAGAACAAGCATTGAAAC AATTTGATGTAAATGATGCAAATTCGGATATAAAAG 
spacer length: 36 repeater length: 37

15770   1012254 CTAAAAGAGTAAAATGCAATAGAACAAGCATTGAAAC ATGATAAGGGGGAATTTGTTGGTTCAAAACCAATT 
spacer length: 35 repeater length: 37

15771   1012327 CTAAAAGAGTAAAATGCAATAGAACAAGCATTGAAAC ATAATTTTGAAGCGGTAGATCTTGAAGATTTTTTTG 
spacer length: 36 repeater length: 37

15772   1012401 CTAAAAGAGTAAAATGCAATAGAACAAGCATTGAAAC 
TTTCCTTTATGTGGAAAATCGTTGTACTTTGTATCAACT spacer length: 39 repeater length: 37

15773   1012478 CTAAAAGAGTAAAATGCAATAGAACAAGCATTGAAAC TTTGTCAAGAGGTGAAAAATTGACGGAAAATAATGAT 
spacer length: 37 repeater length: 37

15774   1012553 CTAAAAGAGTAAAATGCAATAGAACAAGCATTGAAAC AAAATAAACGTTAATTCATTAAGGATTATAAAACAT 
spacer length: 36 repeater length: 37

15775   1012627 CTAAAAGAGTAAAATGCAATAGAACAAGCATTGAAAC ATAGTTTCTGGCAACGCTATATTACTATTTAG 
spacer length: 32 repeater length: 37

15776   1012697 CTAAAAGAGTAAAATGCAATAGAACAAGCATTGAAAC CATTATTAAACTCAAGTTGTGCTTTTGTATCATT 
spacer length: 34 repeater length: 37

15777   1012769 CTAAAAGAGTAAAATGCAATAGAACAAGCATTGAAAC TTAGTGCGATTAGTGCACTCTTAGCAATTGCAAAT 
spacer length: 35 repeater length: 37

15778   1012842 CTAAAAGAGTAAAATGCAATAGAACAAGCATTGAAAC TGTGTTTTGAATTGTTCCAGTATTGCTTCCCTTAC 
spacer length: 35 repeater length: 37

15779   1012915 CTAAAAGAGTAAAATGCAATAGAACAAGCATTGAAAC CCATTGTACTCAATACGGTTGGTGGCGAATTAGCACC 
spacer length: 37 repeater length: 37

15780   1012990 CTAAAAGAGTAAAATGCAATAGAACAAGCATTGAAAC CTTCGGTTTTTAAATCGTCGATTTTGTTACCTTG 
spacer length: 34 repeater length: 37

15781   1013062 CTAAAAGAGTAAAATGCAATAGAACAAGCATTGAAAC TTTCAACGCTAATTTTCATGATATCAACCTAATTA 
spacer length: 35 repeater length: 37

15782   1013135 CTAAAAGAGTAAAATGCAATAGAACAAGCATTGAAAC GAATCTCCAAACATTGGAGTAAACCGTGCTGCAAT 
spacer length: 35 repeater length: 37

15783   1013208 CTAAAAGAGTAAAATGCAATAGAACAAGCATTGAAAC AAACTACACAAAATGCAATAATCTGGACTATTTTGA 
spacer length: 36 repeater length: 37

15784   1013282 CTAAAAGAGTAAAATGCAATAGAACAAGCATTGAAAC CTAATAACGATTTCATAGTTTCACCTTTAATTTAAT 
spacer length: 36 repeater length: 37

15785   1013356 CTAAAAGAGTAAAATGCAATAGAACAAGCATTGAAAC GAGTTTGGATGTTGTATCCGTGGTCTAGCAAGTG 
spacer length: 34 repeater length: 37

15786   1013428 CTAAAAGAGTAAAATGCAATAGAACAAGCATTGAAAC AAATCTAAAACATTGCATCCAACAAAGTCTCCAAG 
spacer length: 35 repeater length: 37

15787   1013501 CTAAAAGAGTAAAATGCAATAGAACAAGCATTGAAAC TCAATGACCTTTCCATTTTTTCTTCACCAATCTAAAA 
spacer length: 37 repeater length: 37

15788   1013576 CTAAAAGAGTAAAATGCAATAGAACAAGCATTGAAAC AAACCAGATATCTCGAAGTTCACTGATTCGCAAT 
spacer length: 34 repeater length: 37

15789   1013648 CTAAAAGAGTAAAATGCAATAGAACAAGCATTGAAAC TCGCCTTGTCCAATTGATGCATCAAGTTCGTCAT 
spacer length: 34 repeater length: 37

15790   1013720 CTAAAAGAGTAAAATGCAATAGAACAAGCATTGAAAC TTTTCACAAATTCGTTATATGCTGCAACTTTTCCT 
spacer length: 35 repeater length: 37

15791   1013793 CTAAAAGAGTAAAATGCAATAGAACAAGCATTGAAAC TAAAAAAGAAATGATAAGACATAAAATAAAAATACA 
spacer length: 36 repeater length: 37

15792   1013867 CTAAAAGAGTAAAATGCAATAGAACAAGCATTGAAAC TTAATGCATATGACACAGAGTTAGAATTAAATGG 
spacer length: 34 repeater length: 37

15793   1013939 CTAAAAGAGTAAAATGCAATAGAACAAGCATTGAAAC GCATACACTGATGGCTTAACGTCACCAAATTCT 
spacer length: 33 repeater length: 37

15794   1014010 CTAAAAGAGTAAAATGCAATAGAACAAGCATTGAAAC CTTCTAATATATACTATGGTTATACTTCTATATAT 
spacer length: 35 repeater length: 37

15795   1014083 CTAAAAGAGTAAAATGCAATAGAACAAGCATTGAAAC TATAGTATAATAAACATGTTAATTATTAGAAATAA 
spacer length: 35 repeater length: 37

15796   1014156 CTAAAAGAGTAAAATGCAATAGAACAAGCATTGAAAC 
TATAATATAGTAGTCGAGGGCTACCCTGCCAGGCTTCTC spacer length: 39 repeater length: 37

15797   1014233 CTAAAAGAGTAAAATGCAATAGAACAAGCATTGAAAC GAAGTGCAATGAATAGGAGGGGGAATGAAGAAGCG 
spacer length: 35 repeater length: 37

15798   1014306 CTAAAAGAGTAAAATGCAATAGAACAAGCATTGAAAC CGATCAACTTTGGGTCTACCCCCAACACGACCTCG 
spacer length: 35 repeater length: 37

15799   1014379 CTAAAAGAGTAAAATGCAATAGAACAAGCATTGAAAC GATACAATTATTCTCAAAAACCGTCAAGGATTAA 
spacer length: 34 repeater length: 37

15800   1014451 CTAAAAGAGTAAAATGCAATAGAACAAGCATTGAAAC CAAACATTCCCAATTTTCGGGCAATTTCAATACA 
spacer length: 34 repeater length: 37

15801   1014523 CTAAAAGAGTAAAATGCAATAGAACAAGCATTGAAAC TTTTCTCACTATATATGGTCAAGAAATAATTTCGG 
spacer length: 35 repeater length: 37

15802   1014596 CTAAAAGAGTAAAATGCAATAGAACAAGCATTGAAAC AACTCACAAATCAGTTCTTCGTCATCTGTGTAGTA 



spacer length: 35 repeater length: 37
15803   1014669 CTAAAAGAGTAAAATGCAATAGAACAAGCATTGAAAC CTCGATTGATGTGTCACAAAATGGCTTATGGTGCT 

spacer length: 35 repeater length: 37
15804   1014742 CTAAAAGAGTAAAATGCAATAGAACAAGCATTGAAAC GCGTGGTTTGATGGCTCAGCTCAACCATATTCTAAA 

spacer length: 36 repeater length: 37
15805   1014816 CTAAAAGAGTAAAATGCAATAGAACAAGCATTGAAAC GATACTATTTTTTGATTATGTAATAATTTTAGT 

spacer length: 33 repeater length: 37
15806   1014887 CTAAAAGAGTAAAATGCAATAGAACAAGCATTGAAAC TCAAATATAGGAATTCCAAAGATAGCTTACGAGAT 

spacer length: 35 repeater length: 37
15807   1014960 CTAAAAGAGTAAAATGCAATAGAACAAGCATTGAAAC TAAGATATTGGAAAAAAAAGGATACCTTAAAAA 

spacer length: 33 repeater length: 37
15808   1015031 CTAAAAGAGTAAAATGCAATAGAACAAGCATTGAAAC TTAATTTTGCATGATTAATTGTTACTATTCCTGT 

spacer length: 34 repeater length: 37
15809   1015103 CTAAAAGAGTAAAATGCAATAGAACAAGCATTGAAAC CAAATATGGGAATTCCAAAGATAGCTTATGAGAT 

spacer length: 34 repeater length: 37
15810   1015175 CTAAAAGAGTAAAATGCAATAGAACAAGCATTGAAAC ATAACCATTCATGAAACAATGGTTGATAGGATAGA 

spacer length: 35 repeater length: 37
15811   1015248 CTAAAAGAGTAAAATGCAATAGAACAAGCATTGAAAC ATATATCTTTCAACAACTTCTACGCTTCCTCTACC 

spacer length: 35 repeater length: 37
15812   1015321 CTAAAAGAGTAAAATGCAATAGAACAAGCATTGAAAC CATATTGTCATGTAATCTCTAATTATTTCAATAGAG 

spacer length: 36 repeater length: 37
15813   1015395 CTAAAAGAGTAAAATGCAATAGAACAAGCATTGAAAC CTTCTGAATAAACATTCTCATTATCATATAAATA 

spacer length: 34 repeater length: 37
15814   1015467 CTAAAAGAGTAAAATGCAATAGAACAAGCATTGAAAC AATTTTCGTTAATAGTTAAAACAACCCCATAAGG 

spacer length: 34 repeater length: 37
15815   1015539 CTAAAAGAGTAAAATGCAATAGAACAAGCATTGAAAC TCTTCTGTGCTGGTTTGGGGTGTAGTAATGGTAT 

spacer length: 34 repeater length: 37
15816   1015611 CTAAAAGAGTAAAATGCAATAGAACAAGCATTGAAAC TTTCGGGATGTTTCATTAATTTTGTAGCTGTAAC 

spacer length: 34 repeater length: 37
15817   1015683 CTAAAAGAGTAAAATGCAATAGAACAAGCATTGAAAC CATTGATTGATGAACCTTCAAAAATGAATAAACAA 

spacer length: 35 repeater length: 37
15818   1015756 CTAAAAGAGTAAAATGCAATAGAACAAGCATTGAAAC AAAAGCCTTATGGAAGATGTCAAGATGCATATTAC
15819   
15820   
15821   GCA_000875775.1_ASM87577v1_genomic.fna(findCrispr):
15822   START       REPEAT                           

SPACER                                             
15823   crispr 1
15824   1462250 ACAAAGATGGGTTTGACAAA AAAGGTTATGATAAAAACGGGTAT spacer length: 24 repeater 

length: 20
15825   1462295 ACAAAGATGGGTTTGACAAA 

AAAGGTTATGATAAGAATGGATACAACAAAAACGGGTTTAACAAAAAAGGTTATGATAAAAAAGGATATGATAAAAAAGGA 
spacer length: 81 repeater length: 20

15826   1462397 ACAAAGATGGGTTTGACAAA 
CAAAACGTACTGCTAAGAACAAAGCATCAAAAGCAAAACGAAAAACAAAACGTTAATCTACTTTTGGGAATCCATATCTTT

15827   
15828   
15829   crispr 2
15830   722335 GAAGAACCATCTAAAGAAGCACCAAAGAAAGAAGAACCAG 

CTAAAGAAGCACCAAAGAAAGAAGAACCAGCTAAAGAAGCACCAAAGAAAGAAGAACCAGCTAAAGAAGCACCAAAGAA 
spacer length: 79 repeater length: 40

15831   722455 GAAGAACCATCTAAAGAAGCACCAAAGAAAGAAGAACCAG 
CTAAAGAAGCACCAAAGAAAGAAGAACCAGCTAAAGAAGCACCAAAGAAAGAAGAACCATCTAAAGAAGCACCAAAGAA 
spacer length: 79 repeater length: 40

15832   722575 GAAGAACCATCTAAAGAAGCACCAAAGAAAGAAGAACCAG 
AAGCATCAAAAGCAAAACGAAAAACAAAACGTTAATCTACTTTTGGGAATCCATATCTTTATTTTTTACTTATAATCAA

15833   
15834   
15835   crispr 3
15836   655500 GCAAAACGTACCGCAAAAAAGACAGCACCTAAAGCAAAAC GTACTGTCAAACGCGTTGCAAAAAA spacer 

length: 25 repeater length: 40
15837   655566 GCAAAACGTACCGCAAAAAAGACAGCACCTAAAGCAAAAC GTACTGTCAAACGCGTTGCAAAAAA spacer 

length: 25 repeater length: 40
15838   655632 GCAAAACGTACCGCAAAAAAGACAGCACCTAAAGCAAAAC 

GTACTGCTAAGAACAAAGCATCAAAAGCAAAACGTACTGCTAAGAACAAAGCATCAAA spacer length: 58 
repeater length: 40

15839   655731 GCAAAACGTACCGCAAAAAAGACAGCACCTAAAGCAAAAC 
ACTGCTAAGAACAAAGCATCAAAAGCAAAACGAAAAACAAAACGTTAATCTACTTTTG

15840   
15841   
15842   GCA_000955905.3_ASM95590v3_genomic.fna(findCrispr):



15843   START       REPEAT                           
SPACER                                             

15844   crispr 1
15845   1456684 AGACGGTGAAACAGACGACGA 

TAACGTAACTGCCGAGGGCCAAAATGGAGATGGCGATGGAGAATTCGATGATGACAATGTGGAAGCCAGTGATG spacer 
length: 74 repeater length: 21

15846   1456780 AGACGGTGAAACAGACGACGA TAACGTAGAGGAAAGTGATG spacer length: 20 repeater 
length: 21

15847   1456822 AGACGGTGAAACAGACGACGA AGATAAGATCATTGTATCTT
15848   
15849   
15850   crispr 2
15851   592551 CTGAAATGAAAGAGAAGAAAG ACGCCAAGAAAACAGCAGTCAAAGAGAAGAAAGAAACCAAAAAG spacer 

length: 44 repeater length: 21
15852   592617 CTGAAATGAAAGAGAAGAAAG ACGCCAAGAAAACAGCAGTCAAAGAGAAGAAAGAAACCAAAAAA spacer 

length: 44 repeater length: 21
15853   592683 CTGAAATGAAAGAGAAGAAAG TTAGATAAGATCATTGTATCTTACCCCCCAATCTTTTATTTTTT
15854   
15855   
15856   GCA_000956175.1_ASM95617v1_genomic.fna(findCrispr):
15857   START       REPEAT                           

SPACER                                             
15858   crispr 1
15859   1455983 AAAGACGGGTTTAACAAAAA 

CGGTTATGACAAAAATGGTTATGACAAGGACGGTTATGACAATCGGGGTTTTTCCATAGATGGAATTCACATCGATACAAAAATTG
CTTTTGA spacer length: 93 repeater length: 20

15860   1456097 AAAGACGGGTTTAACAAAAA 
TGGTTATGATGAAAATGGGTTTAACAAAAATGGTTATGACAAAAATGGGTTTAACAAAAATGGGTTTAACAAAAATGGTTATGATG
AAAATGGGTATGATAGTAACGGGTATGACAAAAAAGGATACAA spacer length: 129 repeater length: 20

15861   1456247 AAAGACGGGTTTAACAAAAA 
AGAAACCATTCAACCCAAATCAAAAAAAACCTAATAATTCAAAGCCTTCAGAAAAGTAATTCATTAATCTATTTTTGAGAGATGAA
TATGTGCAATTTTCCATGTTGGTTGTTTTACTAGTACAAATGT

15862   
15863   
15864   crispr 2
15865   709398 ATTCAACCCAAATCAAAAAA AATCTAACTCACCAAAGAAAC spacer length: 21 repeater length: 

20
15866   709440 ATTCAACCCAAATCAAAAAA ATCTAACTCACCAAAGAAAC spacer length: 20 repeater length: 20
15867   709481 ATTCAACCCAAATCAAAAAA ATCTAACTCACCAAAGAAAC spacer length: 20 repeater length: 20
15868   709522 ATTCAACCCAAATCAAAAAA AATCTAACTCACCAAAGAAAC spacer length: 21 repeater length: 

20
15869   709564 ATTCAACCCAAATCAAAAAA GAAACCATTCAACCCAAATCA
15870   
15871   
15872   crispr 3
15873   1175342 CCTTGTGGACCTTTTTCTCC AGAAGGACCTGTAGTTCCCCGCTCACCTTGTGAACCTTGTGG spacer 

length: 42 repeater length: 20
15874   1175405 CCTTGTGGACCTTTTTCTCC 

AGGAGCACCAATTGGACCTGTAGGACCTTTTTCTCCAACAGGTCCTATTGCACCTTTTTCTCCTTTTTCACCCTGAGGTCCAGGAA
CTCCTGTAAGACCCTTAGAACCTGCAGGACCTTGTGG spacer length: 123 repeater length: 20

15875   1175549 CCTTGTGGACCTTTTTCTCC 
AAACCATTCAACCCAAATCAAAAAAAACCTAATAATTCAAAGCCTTCAGAAAAGTAATTCATTAATCTATTTTTGAGAGATGAATA
TGTGCAATTTTCCATGTTGGTTGTTTTACTAGTACAA

15876   
15877   
15878   crispr 4
15879   1175981 CCTTTGTCACCAACAGGGCCAG 

TAGCACCTTTGTCTCCTTTGTCTCCTGGAGGGCCAACAATTCCTTTGTCACCTTTGTCTCCTTTGTCACCAGTAGAACCCTTGTCA
CCGGTAACACCTTTGTCACCAGATAATCCTTTTTCGCCAGTTGGTCCTTTGTCACCAGTTGC spacer length: 148 
repeater length: 22

15880   1176152 CCTTTGTCACCAACAGGGCCAG 
GCGGACCATCAGGTCCTTTATTTCCAACAGGTCCTTGTGGACCGGGAGGGCCAGGTGG spacer length: 58 
repeater length: 22

15881   1176233 CCTTTGTCACCAACAGGGCCAG 
GGTATGATAGTAACGGGTATGATGAAAATGGATTCGATGAAAATGGTTTTGATCTAGA

15882   
15883   
15884   crispr 5
15885   1275747 CAGCTAGAAAGACTGCTGCAAAGA AAGAGGTAGTAAAGAGAAAA spacer length: 20 repeater 

length: 24
15886   1275792 CAGCTAGAAAGACTGCTGCAAAGA AAAAGATAGTAAAGAGAAAA spacer length: 20 repeater 



length: 24
15887   1275837 CAGCTAGAAAGACTGCTGCAAAGA AAAAGGTAGTAAAGAGAAAA spacer length: 20 repeater 

length: 24
15888   1275882 CAGCTAGAAAGACTGCTGCAAAGA 

AAAAGGTAGTAAAGAGAAAACCAGCTAGAAAGTCTGCTGCAAAGAAAAAGGTAGTAAAGAGAAAA spacer length: 65 
repeater length: 24

15889   1275972 CAGCTAGAAAGACTGCTGCAAAGA AAAAGGTAGTAAAGAGAAAA spacer length: 20 repeater 
length: 24

15890   1276017 CAGCTAGAAAGACTGCTGCAAAGA AAAAGGTAGTAAAGAGAAAA spacer length: 20 repeater 
length: 24

15891   1276062 CAGCTAGAAAGACTGCTGCAAAGA ATTCAACCCAAATCAAAAAA
15892   
15893   
15894   crispr 6
15895   251103 ACCAGAACCAATCACTGAACCAGAA 

CCCCCTTCCAGTCCAAGAGGTTCATTACCAAAAGATTCAACAGAAGAGCTTCCTCAAGAACTAGATCTTG spacer 
length: 70 repeater length: 25

15896   251199 ACCAGAACCAATCACTGAACCAGAA 
CCCCCTTCCAGTCCAAGAGGTTCATTACCAAAAGATTCAACAGAAGAGCTTCCTCAAGAACTAGATCTTG spacer 
length: 70 repeater length: 25

15897   251295 ACCAGAACCAATCACTGAACCAGAA 
CCCCCTTCCAGTCCAAGAGGTTCATTACCAAAGATTCAACAGAAGAGCTTCCTCAAGAACTAGATCTTG spacer length: 
69 repeater length: 25

15898   251390 ACCAGAACCAATCACTGAACCAGAA 
GAGGAAGAAGCTACTCCTGAACAATTAGCTAGATTAGAGCAATTAGAAAAACAAATTGAAAAATTAGAGTCAC spacer 
length: 73 repeater length: 25

15899   251489 ACCAGAACCAATCACTGAACCAGAA 
CCCCCTTCCAGTCCAAGAGGTTCATTACCAAAAGATTCAACAGAAGAGCTTCCTCAAGAACTAGATCTTG spacer 
length: 70 repeater length: 25

15900   251585 ACCAGAACCAATCACTGAACCAGAA 
TGACAAACTAGGATATGATCATATAGGTTATGACAAAGAAGGATACAACCAAGAGGGATACAACAAATTC

15901   
15902   
15903   crispr 7
15904   4433 TGAGTCAGATAGTGTTGCAGAGATGGC 

TGATGTGGTTGCAATGGTGTCAGTTAGGGCTAATGAGTCAGATAGTGTAGCAGAGATGGCTGATGTGGTTGCAATGGTGTCAGTTA
GGGCTA spacer length: 92 repeater length: 27

15905   4553 TGAGTCAGATAGTGTTGCAGAGATGGC 
AGTAGTTGCGGATACTACATCAGTTAGTGCAAGTGAGTCAGATAGTGTTGCAGAGAAGACATTGTTTGAAGAGACTGTGTCAGTTA
GGGCTA spacer length: 92 repeater length: 27

15906   4673 TGAGTCAGATAGTGTTGCAGAGATGGC 
ATAGTAACGGGTATGATGAAAATGGATTCGATGAAAATGGTTTTGATCTAGATGGGTTTGATGAAAATGGGTATGATAGTAACGGG
TATGAC

15907   
15908   
15909   crispr 8
15910   1042817 CTAAACGCAGAGCCGCTCCAAAGAGAAA AACTGCAGCTAAAAAAGCAGCTCCAAAGAGAAAGGCA spacer 

length: 37 repeater length: 28
15911   1042883 CTAAACGCAGAGCCGCTCCAAAGAGAAA 

AACTGCAGCTAAAAAAGCAGCTCCAAAGAGAAAGGCAGCAAAGAGGAAAGCAGCACCAAAAAGAAAAGCTGCT spacer 
length: 73 repeater length: 28

15912   1042985 CTAAACGCAGAGCCGCTCCAAAGAGAAA 
CTAATAATTCAAAGCCTTCAGAAAAGTAATTCATTAATCTATTTTTGAGAGATGAATATGTGCAATTTTCCAT

15913   
15914   
15915   crispr 9
15916   1456103 GGGTTTAACAAAAATGGTTATGATGAAAATGGGT TTAACAAAAATGGTTATGACAAAAATGGGTTTAACAAAAA 

spacer length: 40 repeater length: 34
15917   1456178 GGGTTTAACAAAAATGGTTATGATGAAAATGGGT ATGATAGTAACGGGTATGACAAAAAAGGATACAATAAAGA 

spacer length: 40 repeater length: 34
15918   1456253 GGGTTTAACAAAAATGGTTATGATGAAAATGGGT AACGTCGACGTTAAGCTGTCTATACTATCTTTTTTCTTAT
15919   
15920   
15921   crispr 10
15922   10161 CTGAGTACGTCAGAGATAGCCATGATTGAATCAGAT 

GTGCTAGAAAATATGGTCTCACCTGTAGATTTGGTTAATGTTGT spacer length: 44 repeater length: 36
15923   10242 CTGAGTACGTCAGAGATAGCCATGATTGAATCAGAT 

ACGTGTGAATCAGGTGTAGTGTTGTCTGAGAATCTTGATAGTGTTAC spacer length: 47 repeater length: 36
15924   10326 CTGAGTACGTCAGAGATAGCCATGATTGAATCAGAT 

ACGTGTGAATCAGGTGTAGTGTTGTCTGAGAATCTTGATAGTGTTAC spacer length: 47 repeater length: 36
15925   10410 CTGAGTACGTCAGAGATAGCCATGATTGAATCAGAT 



TAATTCAAAGCCTTCAGAAAAGTAATTCATTAATCTATTTTTGAGAG
15926   
15927   
15928   crispr 11
15929   4810 CAATGATGCTTGCTGTGGTTGCTATAGTATCAGAGATAG CTAGAGAGTCATCAAGTGTT spacer length: 20 

repeater length: 39
15930   4870 CAATGATGCTTGCTGTGGTTGCTATAGTATCAGAGATAG CTAGAGAGTCATCAAGTGTT spacer length: 20 

repeater length: 39
15931   4930 CAATGATGCTTGCTGTGGTTGCTATAGTATCAGAGATAG TTAGAGAGTCATCAAGTGTT spacer length: 20 

repeater length: 39
15932   4990 CAATGATGCTTGCTGTGGTTGCTATAGTATCAGAGATAG TATGATAGTAACGGGTATGA
15933   
15934   
15935   GCA_000968355.2_ASM96835v2_genomic.fna(findCrispr):
15936   START       REPEAT                           

SPACER                                             
15937   crispr 1
15938   2150494 ATAATCTCTTATAGAATTGAAAG TTTGTAAAACGTATAAGTCCCGTTAATGAGAAGACGGC spacer 

length: 38 repeater length: 23
15939   2150556 ATAATCTCTTATAGAATTGAAAG CAACGCCAACTCCGCCAATTTCCGCATTGATGTTCGCTGG spacer 

length: 40 repeater length: 23
15940   2150620 ATAATCTCTTATAGAATTGAAAG TCTTCAAACTTCCCACGGCACAACGGAGGCATGCAAATTATT spacer 

length: 42 repeater length: 23
15941   2150686 ATAATCTCTTATAGAATTGAAAG GTAGTAAGCTTTCCTTCTTTATCCTCTAGACCGCTGTAGT spacer 

length: 40 repeater length: 23
15942   2150750 ATAATCTCTTATAGAATTGAAAG AGCAATGTACGAACCACCACCTGCTCCAGTACTGTTCA spacer 

length: 38 repeater length: 23
15943   2150812 ATAATCTCTTATAGAATTGAAAG GAACTGTCGTGGTGTTCATGAAATATGGGTATGCATATT spacer 

length: 39 repeater length: 23
15944   2150875 ATAATCTCTTATAGAATTGAAAG GCAAAGAGTCCATTCAATAACACATATTTTGCACATAAG spacer 

length: 39 repeater length: 23
15945   2150938 ATAATCTCTTATAGAATTGAAAG AACATCCTGATCTATACTACCCCTAATCTTTCTGTAGCT spacer 

length: 39 repeater length: 23
15946   2151001 ATAATCTCTTATAGAATTGAAAG ATCTGGATGAGCTGTTGATCGGAGACATTAGTTAGGTCT spacer 

length: 39 repeater length: 23
15947   2151064 ATAATCTCTTATAGAATTGAAAG CAGTCTGACTCTGAGTTGGCGAATTATTATGAGAAGCTAA spacer 

length: 40 repeater length: 23
15948   2151128 ATAATCTCTTATAGAATTGAAAG CTATCCCCAAATCATTCTGCCTAATGCGTCAGGAGGGAG spacer 

length: 39 repeater length: 23
15949   2151191 ATAATCTCTTATAGAATTGAAAG ACCACGAGCACGACCTCAAATATAACACCGCCAAAAATC spacer 

length: 39 repeater length: 23
15950   2151254 ATAATCTCTTATAGAATTGAAAG TATCTTCCAGATGTCTCAGAAACGCCTTAAAATTATTGAT spacer 

length: 40 repeater length: 23
15951   2151318 ATAATCTCTTATAGAATTGAAAG TACATTAGACCCTAGTTGGTTTATCGCTGGTAACGTCG spacer 

length: 38 repeater length: 23
15952   2151380 ATAATCTCTTATAGAATTGAAAG ACACTTAGCGACATAAAAACCGCACTGACTTACAATTACC spacer 

length: 40 repeater length: 23
15953   2151444 ATAATCTCTTATAGAATTGAAAG CGACATACATATATATGCATTTCCGTGGGAGTGTTACAAA spacer 

length: 40 repeater length: 23
15954   2151508 ATAATCTCTTATAGAATTGAAAG ACATATGGTTGGTCTCCAACATTTGGTGAGTATATCT spacer length: 

37 repeater length: 23
15955   2151569 ATAATCTCTTATAGAATTGAAAG GCTTCTACCACGATCGTATAGTATTTCTTCCCTATCTT spacer 

length: 38 repeater length: 23
15956   2151631 ATAATCTCTTATAGAATTGAAAG ACTTAAGACATTAAACGTTGCCCTAGGTGAACTAGGCAA spacer 

length: 39 repeater length: 23
15957   2151694 ATAATCTCTTATAGAATTGAAAG AAACAAACGAGGTTAATTATTCTTAACTGTATCGTGAA spacer 

length: 38 repeater length: 23
15958   2151756 ATAATCTCTTATAGAATTGAAAG CCTGGGACAAGTTCTGTTGTAGCTGAGGAGAAACGTAT spacer 

length: 38 repeater length: 23
15959   2151818 ATAATCTCTTATAGAATTGAAAG TCTGATAGCACCAGACAAGTAAAAGCGTATATCCTAGTCAA spacer 

length: 41 repeater length: 23
15960   2151883 ATAATCTCTTATAGAATTGAAAG AACATATTCTGGTACGGGTTCGCCATCTGGTACACCATT spacer 

length: 39 repeater length: 23
15961   2151946 ATAATCTCTTATAGAATTGAAAG TTTCTGTATTTTCTCGCCCTTCTAGCTAAATTTTCTAAA spacer 

length: 39 repeater length: 23
15962   2152009 ATAATCTCTTATAGAATTGAAAG AGACGCTGATGATAAGCTGTCTAAGAAGGTTTCAAGG spacer length: 

37 repeater length: 23
15963   2152070 ATAATCTCTTATAGAATTGAAAG CATCCATTTCCGGTACACGATCCCACGTTTGTGTAGTC spacer 

length: 38 repeater length: 23
15964   2152132 ATAATCTCTTATAGAATTGAAAG ACATCGCAAGCGATCTATTGTTCAGTCTATTCCTGGCGGC spacer 

length: 40 repeater length: 23



15965   2152196 ATAATCTCTTATAGAATTGAAAG AACTCCTTTGCAATCCTATATCTAGTGTAGCCGTCTAA spacer 
length: 38 repeater length: 23

15966   2152258 ATAATCTCTTATAGAATTGAAAG CTGCTCCATCAAACGGCCCCGTGAGGGATACTATGAA spacer length: 
37 repeater length: 23

15967   2152319 ATAATCTCTTATAGAATTGAAAG AATTTGAACATAATTCGGCCTCGTCAGTTTTCCACAGATA spacer 
length: 40 repeater length: 23

15968   2152383 ATAATCTCTTATAGAATTGAAAG TCCCTAACTTAGGTTGGGGTAAAGAAATAGAACATAGAT spacer 
length: 39 repeater length: 23

15969   2152446 ATAATCTCTTATAGAATTGAAAG TTTACTGACAACGCCATCATACTTACTAGCCCAACTAA spacer 
length: 38 repeater length: 23

15970   2152508 ATAATCTCTTATAGAATTGAAAG GTCCATTCTCCATTTATCTCAACCTTATCACAAATTTGGA spacer 
length: 40 repeater length: 23

15971   2152572 ATAATCTCTTATAGAATTGAAAG TCAGTTCTAGAAAGAATTATTAGCATTAGATCTTCTAGACT spacer 
length: 41 repeater length: 23

15972   2152637 ATAATCTCTTATAGAATTGAAAG CTCTCTATCCCAGATGGAATTCCAAAGGATCAAGCAG spacer length: 
37 repeater length: 23

15973   2152698 ATAATCTCTTATAGAATTGAAAG ATCTGAATTTCCTCAGCTTCCATTGCATAATTTATTCTA spacer 
length: 39 repeater length: 23

15974   2152761 ATAATCTCTTATAGAATTGAAAG TATTTACCTTAATATTATGTATAATAGATAAGAGCTCCCT spacer 
length: 40 repeater length: 23

15975   2152825 ATAATCTCTTATAGAATTGAAAG ACTATGGACCTACTACAGGGCCTATCTGACTTTCTGTC spacer 
length: 38 repeater length: 23

15976   2152887 ATAATCTCTTATAGAATTGAAAG TTATTGTCAGAAAAAGAAATTATACTCCGATTAATAGC spacer 
length: 38 repeater length: 23

15977   2152949 ATAATCTCTTATAGAATTGAAAG GTCAAAATTGCCCAACCGAACGTTAGCAAAAATGCAGCAC spacer 
length: 40 repeater length: 23

15978   2153013 ATAATCTCTTATAGAATTGAAAG TCCCTTTCAGATTTGCAATATGTTAGAGCGAGCTTCGCAAA spacer 
length: 41 repeater length: 23

15979   2153078 ATAATCTCTTATAGAATTGAAAG GCTGAATTGTAAAATTACGTTTATTACTTTCAGTCAACC spacer 
length: 39 repeater length: 23

15980   2153141 ATAATCTCTTATAGAATTGAAAG GTTTTATTTATAAACGGCGGGTCTAGATAAAATACAGTT spacer 
length: 39 repeater length: 23

15981   2153204 ATAATCTCTTATAGAATTGAAAG TCACTCTTTCAGTCATCATTCTCTTTGCTGAGATTGCTCT spacer 
length: 40 repeater length: 23

15982   2153268 ATAATCTCTTATAGAATTGAAAG GCGAAAACAATAGCAGGCGAAATAGAAGATAAAAT spacer length: 
35 repeater length: 23

15983   2153327 ATAATCTCTTATAGAATTGAAAG GCAATAGACAATATAAGGAAGAGCTTACCACCTAGAGGC spacer 
length: 39 repeater length: 23

15984   2153390 ATAATCTCTTATAGAATTGAAAG CCTAGAGGCGTAGCGGGCTCACAAGAAAACATTAAT spacer length: 
36 repeater length: 23

15985   2153450 ATAATCTCTTATAGAATTGAAAG AATGCCTGAAGCAATAACGCCCAAGTTACATGCTCTTG spacer 
length: 38 repeater length: 23

15986   2153512 ATAATCTCTTATAGAATTGAAAG ATCCCGCTACGGCAATCCCTACGAATAGATCGGCATTA spacer 
length: 38 repeater length: 23

15987   2153574 ATAATCTCTTATAGAATTGAAAG GTGTATAAGCACATTAGTAGGATTAGGCACGGTACAAG spacer 
length: 38 repeater length: 23

15988   2153636 ATAATCTCTTATAGAATTGAAAG AATCACGAAAGCGATACTAAGGGCAATACAATACAAACATG spacer 
length: 41 repeater length: 23

15989   2153701 ATAATCTCTTATAGAATTGAAAG CTTATTTTGGTGTCAATAATCTGTATGTTGCCGTATTGC spacer 
length: 39 repeater length: 23

15990   2153764 ATAATCTCTTATAGAATTGAAAG AGATTGTTTTATTAATACCAAGTAGACAATTATATATTTT spacer 
length: 40 repeater length: 23

15991   2153828 ATAATCTCTTATAGAATTGAAAG CCAAAACATGTCACATGTGCCGATATTGATATTTACAAA spacer 
length: 39 repeater length: 23

15992   2153891 ATAATCTCTTATAGAATTGAAAG AAATCTACCGATCAACGGACGAGGGGGAACGCTAAGAA spacer 
length: 38 repeater length: 23

15993   2153953 ATAATCTCTTATAGAATTGAAAG GGGAGTTCCCATTCGATTTTGGGAACCCTCAAGCACAGTCTGTG spacer 
length: 44 repeater length: 23

15994   2154021 ATAATCTCTTATAGAATTGAAAG TTGTGCGCCTAGAGTTGCTACGCCTTGTTTCCACACCTCAT spacer 
length: 41 repeater length: 23

15995   2154086 ATAATCTCTTATAGAATTGAAAG CTAACTTGTTAAAGTTCTGTTGTAGCTCGTTAAGTTGT spacer 
length: 38 repeater length: 23

15996   2154148 ATAATCTCTTATAGAATTGAAAG GTTCCAGCTAAGATGTTCTTTCCTGCAGTCTTTGTT spacer length: 
36 repeater length: 23

15997   2154208 ATAATCTCTTATAGAATTGAAAG AACTAAGCCTTCACTAGGTGAGATAAAGAGCATAGCTAT spacer 
length: 39 repeater length: 23

15998   2154271 ATAATCTCTTATAGAATTGAAAG ATCCGTTCTCCGTCCCGATCCGTACCGTTCTCTGTACT spacer 
length: 38 repeater length: 23

15999   2154333 ATAATCTCTTATAGAATTGAAAG AGCATAACTTCATCTTCTTCTACAACTTCGACAGCTT spacer length: 
37 repeater length: 23

16000   2154394 ATAATCTCTTATAGAATTGAAAG TTAATTTATTGTCATCAAATCTATTTAGATACGCTAGTATTA spacer 



length: 42 repeater length: 23
16001   2154460 ATAATCTCTTATAGAATTGAAAG ATATTTCTTCGAATGGGTTTTCTGTATCACCTTCTTCAT spacer 

length: 39 repeater length: 23
16002   2154523 ATAATCTCTTATAGAATTGAAAG CATTTGTTATCAACTGTCCGGGTCCAGCGCTAGATGCGGT spacer 

length: 40 repeater length: 23
16003   2154587 ATAATCTCTTATAGAATTGAAAG CAAAGTCAGAGCTGGACTATCGTAGACATCTATAATA spacer length: 

37 repeater length: 23
16004   2154648 ATAATCTCTTATAGAATTGAAAG ACGTAGCCTAGACTTGCTATAACTCCGTTGTATTGCCC spacer 

length: 38 repeater length: 23
16005   2154710 ATAATCTCTTATAGAATTGAAAG ATACCAACAGCAACAACAAACTTATTCTTCGCTCATACA spacer 

length: 39 repeater length: 23
16006   2154773 ATAATCTCTTATAGAATTGAAAG ACGAACACACCCCTTAAAACTCTTTTTCCAACATTCACCT spacer 

length: 40 repeater length: 23
16007   2154837 ATAATCTCTTATAGAATTGAAAG CAAAGTCAGAGCTGGACTATCGTAGACATCTATAATAGAG spacer 

length: 40 repeater length: 23
16008   2154901 ATAATCTCTTATAGAATTGAAAG TCTTAGCGAACTTGCAAAATATTCCGACCAAAGCTAATA spacer 

length: 39 repeater length: 23
16009   2154964 ATAATCTCTTATAGAATTGAAAG TCAGGTGAGGAAGATGGTCTCCAAAACTACTGTTATTGGT spacer 

length: 40 repeater length: 23
16010   2155028 ATAATCTCTTATAGAATTGAAAG GAGAGCTACAAACACGCTACCTAATAAAATTTCCAGATTGTAG spacer 

length: 43 repeater length: 23
16011   2155095 ATAATCTCTTATAGAATTGAAAG ATACAGATTTCGTTATCCATATCCTACATGACTTTCC spacer length: 

37 repeater length: 23
16012   2155156 ATAATCTCTTATAGAATTGAAAG ATACATCGATCTTGTAATTAGATATCCATTGACTGTTAT spacer 

length: 39 repeater length: 23
16013   2155219 ATAATCTCTTATAGAATTGAAAG ATGGAATAGGCTCTCAACAGCAGTATAATTGGCAAGTATT spacer 

length: 40 repeater length: 23
16014   2155283 ATAATCTCTTATAGAATTGAAAG TCTACTCTTATAATTCCGTTACTTATCTTAACAGAGAACG spacer 

length: 40 repeater length: 23
16015   2155347 ATAATCTCTTATAGAATTGAAAG CGTTTCTATTGCAAGGTCTGAGATTTTTGGCCTGAGTA spacer 

length: 38 repeater length: 23
16016   2155409 ATAATCTCTTATAGAATTGAAAG GTATTGAAACGCTTAAGGTCAGCTCTAATTCTGTACGGAT spacer 

length: 40 repeater length: 23
16017   2155473 ATAATCTCTTATAGAATTGAAAG ATGTTACTAAGTAAGTTTAATAATATATTATAAAATGCCATATA spacer 

length: 44 repeater length: 23
16018   2155541 ATAATCTCTTATAGAATTGAAAG CTAAGCAGTGACTCACAGTTTAGACATTCACAAGTATC spacer 

length: 38 repeater length: 23
16019   2155603 ATAATCTCTTATAGAATTGAAAG TTCTAAGCGTGTAAAGATCTATCTGACAACACGAAACTATG spacer 

length: 41 repeater length: 23
16020   2155668 ATAATCTCTTATAGAATTGAAAG TTGAATATTGTACAAAGGAACGTTTAACCCTATAATAGAC spacer 

length: 40 repeater length: 23
16021   2155732 ATAATCTCTTATAGAATTGAAAG CAATCCCATTCGTTTTACTCACTTCTAAGAACCTCGC spacer length: 

37 repeater length: 23
16022   2155793 ATAATCTCTTATAGAATTGAAAG AGTCTCTGCATCATGATCCCTGCCCCAGCTAAGACGTTCT spacer 

length: 40 repeater length: 23
16023   2155857 ATAATCTCTTATAGAATTGAAAG ACGATTTTCGGTGTGAATAATGTAAATTTGCAAGTATCTG spacer 

length: 40 repeater length: 23
16024   2155921 ATAATCTCTTATAGAATTGAAAG GTCTTTATGGCCCTCTGGGTCTTTCCACCATTGAGAGGA spacer 

length: 39 repeater length: 23
16025   2155984 ATAATCTCTTATAGAATTGAAAG TTATCCTCATTCTATCGGTGAGTGGAACAAATTGGGTAGC spacer 

length: 40 repeater length: 23
16026   2156048 ATAATCTCTTATAGAATTGAAAG ATCGTTATGCTGTAAACTTCCCCGGTTCTCAATCCCGTTT spacer 

length: 40 repeater length: 23
16027   2156112 ATAATCTCTTATAGAATTGAAAG AGTTAACAATACTTTATTGTCAAAGAAGCAAGGATATGCG spacer 

length: 40 repeater length: 23
16028   2156176 ATAATCTCTTATAGAATTGAAAG TTCAAACTAGATCTAGAAGATTTCTATCGGCATCTTTACAT spacer 

length: 41 repeater length: 23
16029   2156241 ATAATCTCTTATAGAATTGAAAG ACGATATGAAAGTTGCCAGAGCCTTAAACAGAATTGGTTC spacer 

length: 40 repeater length: 23
16030   2156305 ATAATCTCTTATAGAATTGAAAG GCTTCTTGTCCCTGAACTCCTTCTTGAAATGGATTTATT spacer 

length: 39 repeater length: 23
16031   2156368 ATAATCTCTTATAGAATTGAAAG TTTCGTATAAGGACCAGAACGGCAATACCCAAACTGT spacer length: 

37 repeater length: 23
16032   2156429 ATAATCTCTTATAGAATTGAAAG ATCTACTACATCATCCTCTACCACGGCAAGCCAACAACTGCGT spacer 

length: 43 repeater length: 23
16033   2156496 ATAATCTCTTATAGAATTGAAAG ATCTAGCGTTGTCTCTGCCGTTATATATTTGAAAGTGT spacer 

length: 38 repeater length: 23
16034   2156558 ATAATCTCTTATAGAATTGAAAG ATCGCTGATCCAGAACCACGTGGCGAATACAGGAAGAACTA spacer 

length: 41 repeater length: 23
16035   2156623 ATAATCTCTTATAGAATTGAAAG ATCAAAAGTCCGCTATGGTCTAACGGTGTAAATAATTCT spacer 

length: 39 repeater length: 23



16036   2156686 ATAATCTCTTATAGAATTGAAAG AATTGGATCCCTACGGTTGACGGATCACCGAAAGTGT spacer length: 
37 repeater length: 23

16037   2156747 ATAATCTCTTATAGAATTGAAAG ATCATATTTTGAATTCTCTTATACAGAAATCTTTGATAT spacer 
length: 39 repeater length: 23

16038   2156810 ATAATCTCTTATAGAATTGAAAG ATAGCTATATATGGAAATGTTCCAGACGCGGAATATGTTGC spacer 
length: 41 repeater length: 23

16039   2156875 ATAATCTCTTATAGAATTGAAAG AAGCCTACACAGGATAGGATACTCAAATTATATGAAAAT spacer 
length: 39 repeater length: 23

16040   2156938 ATAATCTCTTATAGAATTGAAAG TTTGCGCATTTACTTTTGTATGAGCTAGGCTATTTACATCAT spacer 
length: 42 repeater length: 23

16041   2157004 ATAATCTCTTATAGAATTGAAAG CTGAAATATCCTTCAAATTGATTTGCCAATAAATTAA spacer length: 
37 repeater length: 23

16042   2157065 ATAATCTCTTATAGAATTGAAAG TGTTCTGTCGTTACTGTCGTAAAGCACGTCCTATTAT spacer length: 
37 repeater length: 23

16043   2157126 ATAATCTCTTATAGAATTGAAAG ACAGTGCAGAAGTCTAATCCAAATTATTCTACTTTAGC spacer 
length: 38 repeater length: 23

16044   2157188 ATAATCTCTTATAGAATTGAAAG TCCTTGGAGATGTTGATGTTTTATACGGTATTATGTGAA spacer 
length: 39 repeater length: 23

16045   2157251 ATAATCTCTTATAGAATTGAAAG GCACAATTCGCCAACGATTTCGGTTCGCTTTATACCTT spacer 
length: 38 repeater length: 23

16046   2157313 ATAATCTCTTATAGAATTGAAAG CAAATTTCGGCGAAAATTGTACCGAATTTCGGCATTGCTGG spacer 
length: 41 repeater length: 23

16047   2157378 ATAATCTCTTATAGAATTGAAAG AAGATCATGGTATTGATATTCAAAAACATTATTCAGAGTG spacer 
length: 40 repeater length: 23

16048   2157442 ATAATCTCTTATAGAATTGAAAG ATTAGAAAAGTTTAAGATTACGCATGCAAATATGTTTTTGAT spacer 
length: 42 repeater length: 23

16049   2157508 ATAATCTCTTATAGAATTGAAAG TTCTGTTTCGAAGAAAACCCGCCTCAGATTCATTATGGG spacer 
length: 39 repeater length: 23

16050   2157571 ATAATCTCTTATAGAATTGAAAG AAATCAAACGGAAACTCCCCGGATATTATCATGTCTAAA spacer 
length: 39 repeater length: 23

16051   2157634 ATAATCTCTTATAGAATTGAAAG CCTCATCGTAAACATGCAATCTTGCATATTCAGTGTA spacer length: 
37 repeater length: 23

16052   2157695 ATAATCTCTTATAGAATTGAAAG GCGATATATGTTATAAGAGGAGAAGGGACTTTACCCCCT spacer 
length: 39 repeater length: 23

16053   2157758 ATAATCTCTTATAGAATTGAAAG ATATACATCGCCGGTTTTATAGCAACTGCACAGCAACAAAT spacer 
length: 41 repeater length: 23

16054   2157823 ATAATCTCTTATAGAATTGAAAG GAAGTTGCAAAAATTGCCAATGTTTTTTTCAAACGCGT spacer 
length: 38 repeater length: 23

16055   2157885 ATAATCTCTTATAGAATTGAAAG ATTTATGATGAAAATAGGAAATTTTTCAGAAGAATTATA spacer 
length: 39 repeater length: 23

16056   2157948 ATAATCTCTTATAGAATTGAAAG AAAAGTTTAAATACCCGAAGCCACAAAGGTAAAAATA spacer length: 
37 repeater length: 23

16057   2158009 ATAATCTCTTATAGAATTGAAAG CGTTCTAGAGCTAAACGATGCATACGCGGTGGTACAACTA spacer 
length: 40 repeater length: 23

16058   2158073 ATAATCTCTTATAGAATTGAAAG ATTCGGGGAAAACTTATGCATTATAAGAAGAAGAGATATTT spacer 
length: 41 repeater length: 23

16059   2158138 ATAATCTCTTATAGAATTGAAAG TCAAATAAGGAACAACTCTGGGTAAGCCCACAATACGCAA spacer 
length: 40 repeater length: 23

16060   2158202 ATAATCTCTTATAGAATTGAAAG CTTAGCGTCTCAACCTGAACCAAACTTCCTAGATCAAC spacer 
length: 38 repeater length: 23

16061   2158264 ATAATCTCTTATAGAATTGAAAG TAAACTAGATCCTTATATTTCACGTAAATGTAAAGGGG spacer 
length: 38 repeater length: 23

16062   2158326 ATAATCTCTTATAGAATTGAAAG TAAGGAGTAAGCTAGCACTAGCAATAGCGGTTGCAATA spacer 
length: 38 repeater length: 23

16063   2158388 ATAATCTCTTATAGAATTGAAAG ATCACTCCAAGAAGAGGTGAAAAAGCATTCTAAAGCTA
16064   
16065   
16066   crispr 2
16067   2557814 GATAATCTACTATAGAATTGAAAG ATACTGCAAGCGAATTGGCGGAAAATTGGCAGCGACGT spacer 

length: 38 repeater length: 24
16068   2557877 GATAATCTACTATAGAATTGAAAG TTATCTAATTTTAATAATCAAGGAAATTCATTAACTCAAAT spacer 

length: 41 repeater length: 24
16069   2557943 GATAATCTACTATAGAATTGAAAG CCCATTCATCTCTTTCTTTGCAGCTTTGTTCTAACATT spacer 

length: 38 repeater length: 24
16070   2558006 GATAATCTACTATAGAATTGAAAG TGGTAAATAGCTCTGTTAGGCCCAGTTATTCCATATTCTG spacer 

length: 40 repeater length: 24
16071   2558071 GATAATCTACTATAGAATTGAAAG ATTTTCTAATATATCTAATTCACTCTGCGTATCATTATGGATA spacer 

length: 43 repeater length: 24
16072   2558139 GATAATCTACTATAGAATTGAAAG CCCGCCCAGCCAGACTGTTTTCAGCCCAAACCGGCTAAT spacer 

length: 39 repeater length: 24
16073   2558203 GATAATCTACTATAGAATTGAAAG TCACTCCAAGAGGCTGTAAAGTCCTTACAAGAAGAGGTG



16074   
16075   
16076   crispr 3
16077   2134718 CTTTCAATTCCTTTTAGGATTAATC GTCTACACCTCTTGCGTCTATTATGATATCATATTTGTCA spacer 

length: 40 repeater length: 25
16078   2134784 CTTTCAATTCCTTTTAGGATTAATC AAATACGTTTTCTCCATTGTCATATTGCGCATAAGTTG spacer 

length: 38 repeater length: 25
16079   2134848 CTTTCAATTCCTTTTAGGATTAATC ACCAAGTGAAACTTGGAATATATAACCAAAAAGATA spacer 

length: 36 repeater length: 25
16080   2134910 CTTTCAATTCCTTTTAGGATTAATC GATTCTTCAATAAAGCTGGTAATATACTTTGACAGAA spacer 

length: 37 repeater length: 25
16081   2134973 CTTTCAATTCCTTTTAGGATTAATC AGTAATAGAAACTCATTCAGAGTCTCTTCCAACCCGTAC spacer 

length: 39 repeater length: 25
16082   2135038 CTTTCAATTCCTTTTAGGATTAATC CGTGGTAGTGGTGGTAGTTGTTGTTGTTGTAGGC spacer length: 

34 repeater length: 25
16083   2135098 CTTTCAATTCCTTTTAGGATTAATC TAGTATAGTGTTACAGTTAAACGCTGTACCGAATAATG spacer 

length: 38 repeater length: 25
16084   2135162 CTTTCAATTCCTTTTAGGATTAATC TAGTATAGTGTTACAGTTAAACGCTGTACCGAATAATG spacer 

length: 38 repeater length: 25
16085   2135226 CTTTCAATTCCTTTTAGGATTAATC AAAATGTTTAATATTGGTGGAGTAGTTGATTTCGATAATA spacer 

length: 40 repeater length: 25
16086   2135292 CTTTCAATTCCTTTTAGGATTAATC AAGGGTAATAGAAAGCATGCCCATATCAGCAAGTTCTA spacer 

length: 38 repeater length: 25
16087   2135356 CTTTCAATTCCTTTTAGGATTAATC GTAAAATCCCCAACGCCACATACGTTATAAGGGAAGAT spacer 

length: 38 repeater length: 25
16088   2135420 CTTTCAATTCCTTTTAGGATTAATC CTAGTGTTAAAATATATTTCAAGCCTTACGATGAGA spacer 

length: 36 repeater length: 25
16089   2135482 CTTTCAATTCCTTTTAGGATTAATC CATGCATCAGTTCATCGTAGTTGAACTCAGCATGGA spacer 

length: 36 repeater length: 25
16090   2135544 CTTTCAATTCCTTTTAGGATTAATC CAAATCCATTCGAGGAAGTGTTAGAAGAGGTGTATGGTG spacer 

length: 39 repeater length: 25
16091   2135609 CTTTCAATTCCTTTTAGGATTAATC CAGAGGGAAAAAGTTTGCAGGAGATTTCAAGTATTAC spacer 

length: 37 repeater length: 25
16092   2135672 CTTTCAATTCCTTTTAGGATTAATC CAATATTAAATATTAGTGATTTGGTAATAACGAAAATAA spacer 

length: 39 repeater length: 25
16093   2135737 CTTTCAATTCCTTTTAGGATTAATC GAGTGAGACCATGATCATTAACACTGATATTACGGTAA spacer 

length: 38 repeater length: 25
16094   2135801 CTTTCAATTCCTTTTAGGATTAATC AACAAAACTTCACCAGTGATGGAACATTTGAATGTA spacer 

length: 36 repeater length: 25
16095   2135863 CTTTCAATTCCTTTTAGGATTAATC AAACCGCAAGCAATAATGTACTTACGATAAGGGTGATAC spacer 

length: 39 repeater length: 25
16096   2135928 CTTTCAATTCCTTTTAGGATTAATC ATATGATTATGAGCGATAAGAATGATGCAATATTAGATATA spacer 

length: 41 repeater length: 25
16097   2135995 CTTTCAATTCCTTTTAGGATTAATC GAATATACAGAGAATAGAGAATAGAGAACAGAGAACG spacer 

length: 37 repeater length: 25
16098   2136058 CTTTCAATTCCTTTTAGGATTAATC CCGTGATCAGATACAGTAACAGTCATGTTTTTATC spacer length: 

35 repeater length: 25
16099   2136119 CTTTCAATTCCTTTTAGGATTAATC CATGGAAACGGGAGGAGGGTGAGACAATGAAGGTTA spacer 

length: 36 repeater length: 25
16100   2136181 CTTTCAATTCCTTTTAGGATTAATC CACATCTTTAGAGGCGAACTACAGGGGGTACAGCAAC spacer 

length: 37 repeater length: 25
16101   2136244 CTTTCAATTCCTTTTAGGATTAATC GTAGTGTGAGTAGTGTAGTAGTAGTGGCCTGAATAAGTA spacer 

length: 39 repeater length: 25
16102   2136309 CTTTCAATTCCTTTTAGGATTAATC AAATTCTGCAAAGGTAACACAATTGACGAGGTAA spacer length: 

34 repeater length: 25
16103   2136369 CTTTCAATTCCTTTTAGGATTAATC CGGTTACGGGGACGTTTGGACATTTAGCAGCGCATCCCA spacer 

length: 39 repeater length: 25
16104   2136434 CTTTCAATTCCTTTTAGGATTAATC TCCCTTCCTCTCTTTCCGCTTTTGCTCGCTTCGTTTAAC spacer 

length: 39 repeater length: 25
16105   2136499 CTTTCAATTCCTTTTAGGATTAATC GGCATAACCGCTGCTTTCGGCTGCTGCTGCTAATTGGTCT spacer 

length: 40 repeater length: 25
16106   2136565 CTTTCAATTCCTTTTAGGATTAATC CCTTCAGCAAGTTGAAGATCTTAAGCGTTTCTTCATCT spacer 

length: 38 repeater length: 25
16107   2136629 CTTTCAATTCCTTTTAGGATTAATC ACGCTGAACGACGTAAACAAGCTCGCACAGAAGAAAA spacer 

length: 37 repeater length: 25
16108   2136692 CTTTCAATTCCTTTTAGGATTAATC AAGTCACTGAATTGTTGGACGAACTAACTGAAAAAATTA spacer 

length: 39 repeater length: 25
16109   2136757 CTTTCAATTCCTTTTAGGATTAATC GGCATTAGAATATGGGTAAAAACTTATAGCGACGAAG spacer 

length: 37 repeater length: 25
16110   2136820 CTTTCAATTCCTTTTAGGATTAATC TGAAGTACTTGTTAATGTTTCACCTCTAAAGAAGA spacer length: 

35 repeater length: 25



16111   2136881 CTTTCAATTCCTTTTAGGATTAATC TTTACCACCGCTCAGACTTCTTGAGATGTTTAAAAC spacer 
length: 36 repeater length: 25

16112   2136943 CTTTCAATTCCTTTTAGGATTAATC GAATTCTATCAAGTATTGCGGAAGTAAATACTTCATATTTATC spacer 
length: 43 repeater length: 25

16113   2137012 CTTTCAATTCCTTTTAGGATTAATC TCCACTTGGCATATCTTTGGCTGAAGTTCCTTGGTGT spacer 
length: 37 repeater length: 25

16114   2137075 CTTTCAATTCCTTTTAGGATTAATC CTTCAAGTTGATGAAGTTATAAAAATGTTTGAAGC spacer length: 
35 repeater length: 25

16115   2137136 CTTTCAATTCCTTTTAGGATTAATC CACATTAGCAAGAATCGTGCTAGCTACAGTTGGAT spacer length: 
35 repeater length: 25

16116   2137197 CTTTCAATTCCTTTTAGGATTAATC AACTTGGAAGAGTTTAGTGATAAAATCATGGAAATGTT spacer 
length: 38 repeater length: 25

16117   2137261 CTTTCAATTCCTTTTAGGATTAATC TGTTAATATTGCCGGTTCGGCTAGTGATATAGTGTGGTTC spacer 
length: 40 repeater length: 25

16118   2137327 CTTTCAATTCCTTTTAGGATTAATC GGTAATGGTCTGTATATTGTCTTTAAGTATTTA spacer length: 
33 repeater length: 25

16119   2137386 CTTTCAATTCCTTTTAGGATTAATC AGCACTAATTGCGAGATTTGAGGATGCCATCAGAAGTA spacer 
length: 38 repeater length: 25

16120   2137450 CTTTCAATTCCTTTTAGGATTAATC CAAGCTAAGATTGCGAGTACAAGCGATCACTTACACAAA spacer 
length: 39 repeater length: 25

16121   2137515 CTTTCAATTCCTTTTAGGATTAATC ACGCCGTTTCTCTATAGTTATTGAACCATGCAATATCAT spacer 
length: 39 repeater length: 25

16122   2137580 CTTTCAATTCCTTTTAGGATTAATC GGTGAAAAAGCATTCTAAAGCTATTCTTAGGCTTGCTAA
16123   
16124   
16125   crispr 4
16126   2112739 GATTAATCCCAAAAGGAATTGAAAG TCACATCCCTCACAATCCATAATGAAAATGTCGGCA spacer 

length: 36 repeater length: 25
16127   2112801 GATTAATCCCAAAAGGAATTGAAAG ATTTTAGCAATGCAATAGATCAACAATTGAAAGAAAC spacer 

length: 37 repeater length: 25
16128   2112864 GATTAATCCCAAAAGGAATTGAAAG ATTTTCATCTCTTGGATTGAAAATAAATGAATTTTCTT spacer 

length: 38 repeater length: 25
16129   2112928 GATTAATCCCAAAAGGAATTGAAAG TGTTTCACAAATTTCAAACTTGCAAACGCAACAATTAAAT spacer 

length: 40 repeater length: 25
16130   2112994 GATTAATCCCAAAAGGAATTGAAAG GTTTTTGGTCAAATATTTGGACAACACTTACAAGAATTG spacer 

length: 39 repeater length: 25
16131   2113059 GATTAATCCCAAAAGGAATTGAAAG TAGTCAACGACAAAGTGCTTAAAACCCGTGTTATACT spacer 

length: 37 repeater length: 25
16132   2113122 GATTAATCCCAAAAGGAATTGAAAG GCTGTAATAGTCGCAATAGCAAAAGCCGAAACAATGAG spacer 

length: 38 repeater length: 25
16133   2113186 GATTAATCCCAAAAGGAATTGAAAG CAATAGAATTTTTCTTAGTTGGCATTGACAAGTATAATTC spacer 

length: 40 repeater length: 25
16134   2113252 GATTAATCCCAAAAGGAATTGAAAG CAAAATTCCAAACTTTGGGAATTTCTAGTTTCCAAATTT spacer 

length: 39 repeater length: 25
16135   2113317 GATTAATCCCAAAAGGAATTGAAAG TTTAAACGCCTTGCAATGGTAGAAACATCAGTAGAAGA spacer 

length: 38 repeater length: 25
16136   2113381 GATTAATCCCAAAAGGAATTGAAAG CGCTTTCGACTGCGACAACTGTCGTTTGGCTCATTTGTTG spacer 

length: 40 repeater length: 25
16137   2113447 GATTAATCCCAAAAGGAATTGAAAG TTATTTCAAATACTATTATCTCCGCCATATGTTTACA spacer 

length: 37 repeater length: 25
16138   2113510 GATTAATCCCAAAAGGAATTGAAAG ATTATCTGCAATTTTAGCAACTGAGAGGGCAATAATT spacer 

length: 37 repeater length: 25
16139   2113573 GATTAATCCCAAAAGGAATTGAAAG TTTTTTCTTTAAAAGCTCTAGGCAGTTCATTTCTATTTC spacer 

length: 39 repeater length: 25
16140   2113638 GATTAATCCCAAAAGGAATTGAAAG CATGCCAAATTTGTAATCCCTAGCTTGCTGAACAAAAT spacer 

length: 38 repeater length: 25
16141   2113702 GATTAATCCCAAAAGGAATTGAAAG AGTACTGATAATCTGAAGGTATTGGACTAGAACCCATGAAGTT spacer 

length: 43 repeater length: 25
16142   2113771 GATTAATCCCAAAAGGAATTGAAAG GCTTTAACTTGGTACGCACTTTACGCCATGATAAAC spacer 

length: 36 repeater length: 25
16143   2113833 GATTAATCCCAAAAGGAATTGAAAG GAATTTTGTGTTACTGCAACGCCAAGATTTTCAAATGT spacer 

length: 38 repeater length: 25
16144   2113897 GATTAATCCCAAAAGGAATTGAAAG GTTGAATTTTTGCAACTGGTATGTTGTATTTTTGC spacer length: 

35 repeater length: 25
16145   2113958 GATTAATCCCAAAAGGAATTGAAAG AATTTGTTACACGGCTAGGATTTTTTTTCCTAGATGTACAA spacer 

length: 41 repeater length: 25
16146   2114025 GATTAATCCCAAAAGGAATTGAAAG TTCTAATCTTTTGCCCATTACTGCATCATATCTACTA spacer 

length: 37 repeater length: 25
16147   2114088 GATTAATCCCAAAAGGAATTGAAAG ATCTTTACCTTTATATAAATCTTGTTCGTAACAAATA spacer 

length: 37 repeater length: 25
16148   2114151 GATTAATCCCAAAAGGAATTGAAAG ACAAAACGAGGAGTTTATAGTAAAATCAACTATGAA spacer 



length: 36 repeater length: 25
16149   2114213 GATTAATCCCAAAAGGAATTGAAAG ATTATTTGAAGAGAGGGTGAGAGAAGCATGAAAA spacer length: 

34 repeater length: 25
16150   2114273 GATTAATCCCAAAAGGAATTGAAAG AACTACAACGAGGTGAGAAACGATGACTAAACGTT spacer length: 

35 repeater length: 25
16151   2114334 GATTAATCCCAAAAGGAATTGAAAG TTTAACCAGCATAACAGCATCTAAAAGAATGGGAATT spacer 

length: 37 repeater length: 25
16152   2114397 GATTAATCCCAAAAGGAATTGAAAG TAGATATATGGCGATGAATTGCATTAGTCAGTGGT spacer length: 

35 repeater length: 25
16153   2114458 GATTAATCCCAAAAGGAATTGAAAG ATTTTTAACGCTATGACGCTAGCCCTCATGTTAGCTTT spacer 

length: 38 repeater length: 25
16154   2114522 GATTAATCCCAAAAGGAATTGAAAG AAAGTTTGTTCTTCTGTTTCGTTTTGTTGTTCTGAC spacer 

length: 36 repeater length: 25
16155   2114584 GATTAATCCCAAAAGGAATTGAAAG CCCCTTTTGCCGTCTTTTTAGTTACCACAATGCACCA spacer 

length: 37 repeater length: 25
16156   2114647 GATTAATCCCAAAAGGAATTGAAAG CCGTATCCAGAAATAATTAACCAATCGCTTGTTTGTGA spacer 

length: 38 repeater length: 25
16157   2114711 GATTAATCCCAAAAGGAATTGAAAG AAATTAACGTAAAGAGGGAATTTCTCGCACCTATCA spacer 

length: 36 repeater length: 25
16158   2114773 GATTAATCCCAAAAGGAATTGAAAG GAATAAACATTGGTACTGTACTTTGTAGTACTGCATACGGT spacer 

length: 41 repeater length: 25
16159   2114840 GATTAATCCCAAAAGGAATTGAAAG GCATCTGTCGGCAACCTCACTTATTCACGTGGGGGTGC spacer 

length: 38 repeater length: 25
16160   2114904 GATTAATCCCAAAAGGAATTGAAAG TCTCTCAGAAACTCCCAACAAATTTGCTATTTGTTG spacer 

length: 36 repeater length: 25
16161   2114966 GATTAATCCCAAAAGGAATTGAAAG TGCAATTTGTTGAATTGAATAACCTTTTCTAATTAGTT spacer 

length: 38 repeater length: 25
16162   2115030 GATTAATCCCAAAAGGAATTGAAAG TTGAACTTGTAGAAATTGTTCATATGAAACAGCATAATTTT spacer 

length: 41 repeater length: 25
16163   2115097 GATTAATCCCAAAAGGAATTGAAAG TTTACAGTTAATGGAATTCCTTTTTGTGCATACAATAAC spacer 

length: 39 repeater length: 25
16164   2115162 GATTAATCCCAAAAGGAATTGAAAG CTCATTATTTCATCATAAAGATTATCCACTGCAAT spacer length: 

35 repeater length: 25
16165   2115223 GATTAATCCCAAAAGGAATTGAAAG ATGCATTCCACCTCTGTTTCTTCCTCTTTACGCATTTC spacer 

length: 38 repeater length: 25
16166   2115287 GATTAATCCCAAAAGGAATTGAAAG CTCTATATTCTACTATCCTCCCTCTCTGCTCTGGC spacer length: 

35 repeater length: 25
16167   2115348 GATTAATCCCAAAAGGAATTGAAAG ATCTCTGATTTCTCAGTTCTCTAATTCCGAATACTACA spacer 

length: 38 repeater length: 25
16168   2115412 GATTAATCCCAAAAGGAATTGAAAG TAAAACTGCTCAAAAATGCTAGAATTATAATTATGGCTAT spacer 

length: 40 repeater length: 25
16169   2115478 GATTAATCCCAAAAGGAATTGAAAG ATTTTGAATGTTACGACTCTCGTCATTTTTCCACCTCTTC spacer 

length: 40 repeater length: 25
16170   2115544 GATTAATCCCAAAAGGAATTGAAAG GGAGTAATCTTTCCAGTCAAAAGACTTTCAGCCCT spacer length: 

35 repeater length: 25
16171   2115605 GATTAATCCCAAAAGGAATTGAAAG TTTATAAGCTTCAATAGAGCTTTATCTTGAGCAAT spacer length: 

35 repeater length: 25
16172   2115666 GATTAATCCCAAAAGGAATTGAAAG ATAAATGGTACGTCTTCAGGCGGAAAGCCTTCCATTTG spacer 

length: 38 repeater length: 25
16173   2115730 GATTAATCCCAAAAGGAATTGAAAG ATATTACCTTGCTGGATAAAGTTAATGATTTCA spacer length: 

33 repeater length: 25
16174   2115789 GATTAATCCCAAAAGGAATTGAAAG ATCTTTAATAAATCCTCCTTTATTCTCATGTAATGCA spacer 

length: 37 repeater length: 25
16175   2115852 GATTAATCCCAAAAGGAATTGAAAG TTATATTACGATAAAAGTGCCAGATATGGTTGTTGGCAT spacer 

length: 39 repeater length: 25
16176   2115917 GATTAATCCCAAAAGGAATTGAAAG CCCACCAGAAAAAAAGAAGGGTGGGGGGCAAGGGCCCCG spacer 

length: 39 repeater length: 25
16177   2115982 GATTAATCCCAAAAGGAATTGAAAG GCATATATTATTGGCTGAGGTAAGGTCGGCATATCTGTC spacer 

length: 39 repeater length: 25
16178   2116047 GATTAATCCCAAAAGGAATTGAAAG CCATCCAAGCCTTGATTTGATATTCCTTTTAATGTCTG spacer 

length: 38 repeater length: 25
16179   2116111 GATTAATCCCAAAAGGAATTGAAAG TTCATTATCCTCAATTTTTTCTATACCCTTGTTGTTCAT spacer 

length: 39 repeater length: 25
16180   2116176 GATTAATCCCAAAAGGAATTGAAAG CCCCACTGGAATGCACCATTTCTTGCAAGTAATACATT spacer 

length: 38 repeater length: 25
16181   2116240 GATTAATCCCAAAAGGAATTGAAAG ATGCAGTTTGGCCTAAAGGAATATATACGTTAATGTCTG spacer 

length: 39 repeater length: 25
16182   2116305 GATTAATCCCAAAAGGAATTGAAAG CCATTATTCGGCACTGCATTTAATTGAAGCACTATAC spacer 

length: 37 repeater length: 25
16183   2116368 GATTAATCCCAAAAGGAATTGAAAG AATATTTTGAATATTTGTACACCCATATGAAAAACGCA spacer 

length: 38 repeater length: 25



16184   2116432 GATTAATCCCAAAAGGAATTGAAAG TATCTCTTATTCGTAAGGGTTAAAACAAAATTATCT spacer 
length: 36 repeater length: 25

16185   2116494 GATTAATCCCAAAAGGAATTGAAAG TTTTTATTTAAGAACACTGATGGAAAGATCTATA spacer length: 
34 repeater length: 25

16186   2116554 GATTAATCCCAAAAGGAATTGAAAG ACCCATATTGAAGAGTTTGAGCATAAAAATGATTCT spacer 
length: 36 repeater length: 25

16187   2116616 GATTAATCCCAAAAGGAATTGAAAG TGATTGCGTTACGTCACCATGGGGCTATTCGTTCTGA spacer 
length: 37 repeater length: 25

16188   2116679 GATTAATCCCAAAAGGAATTGAAAG TTAATGTGAAGAAAATTGTTAAACGCGTTTTGCGACAT spacer 
length: 38 repeater length: 25

16189   2116743 GATTAATCCCAAAAGGAATTGAAAG CACTACATCTATTGTTTTTCCTTTTGTAAGACATTCCTC spacer 
length: 39 repeater length: 25

16190   2116808 GATTAATCCCAAAAGGAATTGAAAG CTGTTATTACGTCTCTAATTGCCACGGGCTTAAAAAGCG spacer 
length: 39 repeater length: 25

16191   2116873 GATTAATCCCAAAAGGAATTGAAAG ATCAATTTACGCCTTTTAGAAATCCAATTTCAATTATT spacer 
length: 38 repeater length: 25

16192   2116937 GATTAATCCCAAAAGGAATTGAAAG GAAGCAATAGCCAACCCACAAAGCTGACACTATTCATTCGT spacer 
length: 41 repeater length: 25

16193   2117004 GATTAATCCCAAAAGGAATTGAAAG GTATTCAAAAGAGAACTGGGGGATTCAAGGTAATACC spacer 
length: 37 repeater length: 25

16194   2117067 GATTAATCCCAAAAGGAATTGAAAG CTCCGTAAGGCCCCCATACAGTAAAGTAGCAGTTT spacer length: 
35 repeater length: 25

16195   2117128 GATTAATCCCAAAAGGAATTGAAAG ATAGAAATATAAATCTCAGCAATTCTTGATATATTG spacer 
length: 36 repeater length: 25

16196   2117190 GATTAATCCCAAAAGGAATTGAAAG TCCGTTATCATGTTGACTGGAAATGCGTTTAATAG spacer length: 
35 repeater length: 25

16197   2117251 GATTAATCCCAAAAGGAATTGAAAG ACCCACAGCACATTGCCATATCCACTAAAATTATACTG spacer 
length: 38 repeater length: 25

16198   2117315 GATTAATCCCAAAAGGAATTGAAAG ATAAATATGTTAACGAATGTTGTAAATTGGTATTCGT spacer 
length: 37 repeater length: 25

16199   2117378 GATTAATCCCAAAAGGAATTGAAAG AAAGGAATAATAAGCATGAACCGGGGAGTTCACGCTT spacer 
length: 37 repeater length: 25

16200   2117441 GATTAATCCCAAAAGGAATTGAAAG TCAAACTCATGAAGCTACTGTAATCCATTTCACATAA spacer 
length: 37 repeater length: 25

16201   2117504 GATTAATCCCAAAAGGAATTGAAAG ATCATTTCGTGAAATTTTCGCAACAAACGAAAAAAAT spacer 
length: 37 repeater length: 25

16202   2117567 GATTAATCCCAAAAGGAATTGAAAG ATTATATTGATAAATTGATAAGAATGCCCGAAAATGATT spacer 
length: 39 repeater length: 25

16203   2117632 GATTAATCCCAAAAGGAATTGAAAG 
AAAAACTTTTCACATTCGACATTAAAAAATAAAATAATTTTGGATTAATCCCAAAAGAAATTGAAAGAATTCGTATACCTTAGTAG
TATTATCATCAATATTGTA spacer length: 105 repeater length: 25

16204   2117763 GATTAATCCCAAAAGGAATTGAAAG TTCTCAATTGCCTTTCCCACGATAACCTCAATCCAGTA spacer 
length: 38 repeater length: 25

16205   2117827 GATTAATCCCAAAAGGAATTGAAAG TCTACGTTGTTAAATTCATATACAGCTTGGCTCATA spacer 
length: 36 repeater length: 25

16206   2117889 GATTAATCCCAAAAGGAATTGAAAG ACGTATTTAAATTTTTTGGTAGTACTTTCCTTGTGTA spacer 
length: 37 repeater length: 25

16207   2117952 GATTAATCCCAAAAGGAATTGAAAG AGTATACAACAATGCAATAAGTGTTGATAGCTTTGCATCT spacer 
length: 40 repeater length: 25

16208   2118018 GATTAATCCCAAAAGGAATTGAAAG CGCTTCTCCGTCTTTTCAGTTATAATGCGTAAAAGCTTA spacer 
length: 39 repeater length: 25

16209   2118083 GATTAATCCCAAAAGGAATTGAAAG CAGCAAGAAGTTCACTCTCTACATCTTATGATTTCG spacer 
length: 36 repeater length: 25

16210   2118145 GATTAATCCCAAAAGGAATTGAAAG CGTTTTCGTCTGGATTATTTATTATCTCTAAGCCC spacer length: 
35 repeater length: 25

16211   2118206 GATTAATCCCAAAAGGAATTGAAAG ACCTTTATTTTAAGTCCTAGCCTCTTCCCTATCCA spacer length: 
35 repeater length: 25

16212   2118267 GATTAATCCCAAAAGGAATTGAAAG TTGTTTCACCTCCTTATTAAAAGCGACAGACGGTCGA spacer 
length: 37 repeater length: 25

16213   2118330 GATTAATCCCAAAAGGAATTGAAAG TCATTTCACTGTGTAGAGGTTGAACACCTAATTTTT spacer 
length: 36 repeater length: 25

16214   2118392 GATTAATCCCAAAAGGAATTGAAAG CTTTGATTGTCCGCTCTCGTTCTTTTCCACACTGAAGAT spacer 
length: 39 repeater length: 25

16215   2118457 GATTAATCCCAAAAGGAATTGAAAG AGCTTTATGACACTCATTATCATATACTCAAAATTAT spacer 
length: 37 repeater length: 25

16216   2118520 GATTAATCCCAAAAGGAATTGAAAG TCGATTTTTTTCGAGGATGGATTTGTTTCATGAAAGAGC spacer 
length: 39 repeater length: 25

16217   2118585 GATTAATCCCAAAAGGAATTGAAAG CAGCTCGACGATGACGAATACAAGATGCTGTATAATGC spacer 
length: 38 repeater length: 25

16218   2118649 GATTAATCCCAAAAGGAATTGAAAG TTTCTCAACTGATCCACGGCTTCAGAGAAGATGTTTGGA spacer 
length: 39 repeater length: 25



16219   2118714 GATTAATCCCAAAAGGAATTGAAAG GAACGAACATGGTAAGCCCTGAGGACCTTGAAAACGAT spacer 
length: 38 repeater length: 25

16220   2118778 GATTAATCCCAAAAGGAATTGAAAG CTCAGCAGATTTAAACTAACGATATTAATTGTACACACT spacer 
length: 39 repeater length: 25

16221   2118843 GATTAATCCCAAAAGGAATTGAAAG TTAAGTTGTTTTGCTCTATTTAAAACAAAAATAATCCA spacer 
length: 38 repeater length: 25

16222   2118907 GATTAATCCCAAAAGGAATTGAAAG CAAGTGCAATAGCAAACTACTACTAAATATAACATATA spacer 
length: 38 repeater length: 25

16223   2118971 GATTAATCCCAAAAGGAATTGAAAG CTATATGGGGTCAGGGTGGAACTAAAATCGTGGCTTT spacer 
length: 37 repeater length: 25

16224   2119034 GATTAATCCCAAAAGGAATTGAAAG CTTACTTAAGCCTAATATCTCCGCAACTTCATCAATAG spacer 
length: 38 repeater length: 25

16225   2119098 GATTAATCCCAAAAGGAATTGAAAG GAACTCTCTATTGCTGACGAACTAAGAGAAAATTGTTTCA spacer 
length: 40 repeater length: 25

16226   2119164 GATTAATCCCAAAAGGAATTGAAAG TCTAACAATGAATCTGTCATAAAGTGCCCGCAACTCT spacer 
length: 37 repeater length: 25

16227   2119227 GATTAATCCCAAAAGGAATTGAAAG AGATTATCAATCAAGTGATAGAGATATTGCAATTT spacer length: 
35 repeater length: 25

16228   2119288 GATTAATCCCAAAAGGAATTGAAAG TGTTAGATACGGCAAGGCAAAGATTACAAACAAGGATG spacer 
length: 38 repeater length: 25

16229   2119352 GATTAATCCCAAAAGGAATTGAAAG AAAATGGTGCTTATCGCTATTAGGTAGTCGGCGTTGTT spacer 
length: 38 repeater length: 25

16230   2119416 GATTAATCCCAAAAGGAATTGAAAG ACTACTCTTACTTTTTGCATTCCTTTTGGAGTAGG spacer length: 
35 repeater length: 25

16231   2119477 GATTAATCCCAAAAGGAATTGAAAG TATTTACGTGCATAAAGAACATACCTCCAGCGCCTCCT spacer 
length: 38 repeater length: 25

16232   2119541 GATTAATCCCAAAAGGAATTGAAAG TCGTAAACTTGAAACTGACCCGTATATCCGAATTTA spacer 
length: 36 repeater length: 25

16233   2119603 GATTAATCCCAAAAGGAATTGAAAG GTATTATTCTCATAATAGGAACCGCCCTAGTGTATGCT spacer 
length: 38 repeater length: 25

16234   2119667 GATTAATCCCAAAAGGAATTGAAAG CGTGATTACATGGAACATTACTTTTCCACCGAATAT spacer 
length: 36 repeater length: 25

16235   2119729 GATTAATCCCAAAAGGAATTGAAAG TTTATGTTTTCGAGTTCTTCTGGTCTTAACATCACTCT spacer 
length: 38 repeater length: 25

16236   2119793 GATTAATCCCAAAAGGAATTGAAAG GTCAGTTATACGCTACATATGAAAAGATAAATGAA spacer length: 
35 repeater length: 25

16237   2119854 GATTAATCCCAAAAGGAATTGAAAG ATCTCTCTTAGTTTTGTCAAAGCTTCTGACCCGCTCC spacer 
length: 37 repeater length: 25

16238   2119917 GATTAATCCCAAAAGGAATTGAAAG TCTATCTTTATTGTTACAACTTTTGCATACGACATAATT spacer 
length: 39 repeater length: 25

16239   2119982 GATTAATCCCAAAAGGAATTGAAAG TCCTCTATCATCTCCTTTAAGCACTGTGTAATCTCACT spacer 
length: 38 repeater length: 25

16240   2120046 GATTAATCCCAAAAGGAATTGAAAG TAATACTGCAGTAACGGTACAAGTCATTGACAGCGC spacer 
length: 36 repeater length: 25

16241   2120108 GATTAATCCCAAAAGGAATTGAAAG GGTATTCAGTAAATTCATGCTATAGTCAATTTCTTA
16242   
16243   
16244   crispr 5
16245   2052134 TGATGAGAGAATAACTAAATTGGAGGAG 

TCTACGAAGAAGTTGGAGCAAGCTGTACAAGAGCTTATTGAGGCTCAGAAAAAAC spacer length: 55 repeater 
length: 28

16246   2052218 TGATGAGAGAATAACTAAATTGGAGGAG 
TCTATACAGAAATTGGTTGATGCTCAAAGAAGGGCGGAAGAAAGAATAGCGAAGCTTGAAAATGCAGTGGAGCAACTGGTTGAGGC
GCAAAAGAGGA spacer length: 97 repeater length: 28

16247   2052344 TGATGAGAGAATAACTAAATTGGAGGAG 
TCAAGTCGAAGATTGCACTAGAGTCAAAAGGTATCATTTCTTTCTTTCCTTCATTTCTTTAACTCTCCGACTACTTCATCAGTATT
GATTTTTACTA

16248   
16249   
16250   crispr 6
16251   2414270 ACAAGGTGAAGCCATTGTATCACTCCAAGAAGAGGTGAA 

GAGACATGGGGATGCGATAGTTTCACTCCAAGAAGAGGTGAAGAGACAAGGTGAAGCCATTGTATCACTCCAGAAGACTGTTGAAA
 spacer length: 86 repeater length: 39

16252   2414396 ACAAGGTGAAGCCATTGTATCACTCCAAGAAGAGGTGAA 
GAGACATGGGGATGCGATAGTTTCACTCCAAGAGGCTGTAAAGTCCTTACAAGAAGAGGTGAAGA spacer length: 65 
repeater length: 39

16253   2414501 ACAAGGTGAAGCCATTGTATCACTCCAAGAAGAGGTGAA 
GAAGTCCATTAGTACTTCCCCCCAAGGAGGTTGGAGAGAGGGAGAAAAAGAGTCGTTTGAGAGGT

16254   
16255   
16256   GCA_000968395.2_ASM96839v2_genomic.fna(findCrispr):



16257   START       REPEAT                           
SPACER                                             

16258   crispr 1
16259   2150494 ATAATCTCTTATAGAATTGAAAG TTTGTAAAACGTATAAGTCCCGTTAATGAGAAGACGGC spacer 

length: 38 repeater length: 23
16260   2150556 ATAATCTCTTATAGAATTGAAAG CAACGCCAACTCCGCCAATTTCCGCATTGATGTTCGCTGG spacer 

length: 40 repeater length: 23
16261   2150620 ATAATCTCTTATAGAATTGAAAG TCTTCAAACTTCCCACGGCACAACGGAGGCATGCAAATTATT spacer 

length: 42 repeater length: 23
16262   2150686 ATAATCTCTTATAGAATTGAAAG GTAGTAAGCTTTCCTTCTTTATCCTCTAGACCGCTGTAGT spacer 

length: 40 repeater length: 23
16263   2150750 ATAATCTCTTATAGAATTGAAAG AGCAATGTACGAACCACCACCTGCTCCAGTACTGTTCA spacer 

length: 38 repeater length: 23
16264   2150812 ATAATCTCTTATAGAATTGAAAG GAACTGTCGTGGTGTTCATGAAATATGGGTATGCATATT spacer 

length: 39 repeater length: 23
16265   2150875 ATAATCTCTTATAGAATTGAAAG GCAAAGAGTCCATTCAATAACACATATTTTGCACATAAG spacer 

length: 39 repeater length: 23
16266   2150938 ATAATCTCTTATAGAATTGAAAG AACATCCTGATCTATACTACCCCTAATCTTTCTGTAGCT spacer 

length: 39 repeater length: 23
16267   2151001 ATAATCTCTTATAGAATTGAAAG ATCTGGATGAGCTGTTGATCGGAGACATTAGTTAGGTCT spacer 

length: 39 repeater length: 23
16268   2151064 ATAATCTCTTATAGAATTGAAAG CAGTCTGACTCTGAGTTGGCGAATTATTATGAGAAGCTAA spacer 

length: 40 repeater length: 23
16269   2151128 ATAATCTCTTATAGAATTGAAAG CTATCCCCAAATCATTCTGCCTAATGCGTCAGGAGGGAG spacer 

length: 39 repeater length: 23
16270   2151191 ATAATCTCTTATAGAATTGAAAG ACCACGAGCACGACCTCAAATATAACACCGCCAAAAATC spacer 

length: 39 repeater length: 23
16271   2151254 ATAATCTCTTATAGAATTGAAAG TATCTTCCAGATGTCTCAGAAACGCCTTAAAATTATTGAT spacer 

length: 40 repeater length: 23
16272   2151318 ATAATCTCTTATAGAATTGAAAG TACATTAGACCCTAGTTGGTTTATCGCTGGTAACGTCG spacer 

length: 38 repeater length: 23
16273   2151380 ATAATCTCTTATAGAATTGAAAG ACACTTAGCGACATAAAAACCGCACTGACTTACAATTACC spacer 

length: 40 repeater length: 23
16274   2151444 ATAATCTCTTATAGAATTGAAAG CGACATACATATATATGCATTTCCGTGGGAGTGTTACAAA spacer 

length: 40 repeater length: 23
16275   2151508 ATAATCTCTTATAGAATTGAAAG ACATATGGTTGGTCTCCAACATTTGGTGAGTATATCT spacer length: 

37 repeater length: 23
16276   2151569 ATAATCTCTTATAGAATTGAAAG GCTTCTACCACGATCGTATAGTATTTCTTCCCTATCTT spacer 

length: 38 repeater length: 23
16277   2151631 ATAATCTCTTATAGAATTGAAAG ACTTAAGACATTAAACGTTGCCCTAGGTGAACTAGGCAA spacer 

length: 39 repeater length: 23
16278   2151694 ATAATCTCTTATAGAATTGAAAG AAACAAACGAGGTTAATTATTCTTAACTGTATCGTGAA spacer 

length: 38 repeater length: 23
16279   2151756 ATAATCTCTTATAGAATTGAAAG CCTGGGACAAGTTCTGTTGTAGCTGAGGAGAAACGTAT spacer 

length: 38 repeater length: 23
16280   2151818 ATAATCTCTTATAGAATTGAAAG TCTGATAGCACCAGACAAGTAAAAGCGTATATCCTAGTCAA spacer 

length: 41 repeater length: 23
16281   2151883 ATAATCTCTTATAGAATTGAAAG AACATATTCTGGTACGGGTTCGCCATCTGGTACACCATT spacer 

length: 39 repeater length: 23
16282   2151946 ATAATCTCTTATAGAATTGAAAG TTTCTGTATTTTCTCGCCCTTCTAGCTAAATTTTCTAAA spacer 

length: 39 repeater length: 23
16283   2152009 ATAATCTCTTATAGAATTGAAAG AGACGCTGATGATAAGCTGTCTAAGAAGGTTTCAAGG spacer length: 

37 repeater length: 23
16284   2152070 ATAATCTCTTATAGAATTGAAAG CATCCATTTCCGGTACACGATCCCACGTTTGTGTAGTC spacer 

length: 38 repeater length: 23
16285   2152132 ATAATCTCTTATAGAATTGAAAG ACATCGCAAGCGATCTATTGTTCAGTCTATTCCTGGCGGC spacer 

length: 40 repeater length: 23
16286   2152196 ATAATCTCTTATAGAATTGAAAG AACTCCTTTGCAATCCTATATCTAGTGTAGCCGTCTAA spacer 

length: 38 repeater length: 23
16287   2152258 ATAATCTCTTATAGAATTGAAAG CTGCTCCATCAAACGGCCCCGTGAGGGATACTATGAA spacer length: 

37 repeater length: 23
16288   2152319 ATAATCTCTTATAGAATTGAAAG AATTTGAACATAATTCGGCCTCGTCAGTTTTCCACAGATA spacer 

length: 40 repeater length: 23
16289   2152383 ATAATCTCTTATAGAATTGAAAG TCCCTAACTTAGGTTGGGGTAAAGAAATAGAACATAGAT spacer 

length: 39 repeater length: 23
16290   2152446 ATAATCTCTTATAGAATTGAAAG TTTACTGACAACGCCATCATACTTACTAGCCCAACTAA spacer 

length: 38 repeater length: 23
16291   2152508 ATAATCTCTTATAGAATTGAAAG GTCCATTCTCCATTTATCTCAACCTTATCACAAATTTGGA spacer 

length: 40 repeater length: 23
16292   2152572 ATAATCTCTTATAGAATTGAAAG TCAGTTCTAGAAAGAATTATTAGCATTAGATCTTCTAGACT spacer 

length: 41 repeater length: 23



16293   2152637 ATAATCTCTTATAGAATTGAAAG CTCTCTATCCCAGATGGAATTCCAAAGGATCAAGCAG spacer length: 
37 repeater length: 23

16294   2152698 ATAATCTCTTATAGAATTGAAAG ATCTGAATTTCCTCAGCTTCCATTGCATAATTTATTCTA spacer 
length: 39 repeater length: 23

16295   2152761 ATAATCTCTTATAGAATTGAAAG TATTTACCTTAATATTATGTATAATAGATAAGAGCTCCCT spacer 
length: 40 repeater length: 23

16296   2152825 ATAATCTCTTATAGAATTGAAAG ACTATGGACCTACTACAGGGCCTATCTGACTTTCTGTC spacer 
length: 38 repeater length: 23

16297   2152887 ATAATCTCTTATAGAATTGAAAG TTATTGTCAGAAAAAGAAATTATACTCCGATTAATAGC spacer 
length: 38 repeater length: 23

16298   2152949 ATAATCTCTTATAGAATTGAAAG GTCAAAATTGCCCAACCGAACGTTAGCAAAAATGCAGCAC spacer 
length: 40 repeater length: 23

16299   2153013 ATAATCTCTTATAGAATTGAAAG TCCCTTTCAGATTTGCAATATGTTAGAGCGAGCTTCGCAAA spacer 
length: 41 repeater length: 23

16300   2153078 ATAATCTCTTATAGAATTGAAAG GCTGAATTGTAAAATTACGTTTATTACTTTCAGTCAACC spacer 
length: 39 repeater length: 23

16301   2153141 ATAATCTCTTATAGAATTGAAAG GTTTTATTTATAAACGGCGGGTCTAGATAAAATACAGTT spacer 
length: 39 repeater length: 23

16302   2153204 ATAATCTCTTATAGAATTGAAAG TCACTCTTTCAGTCATCATTCTCTTTGCTGAGATTGCTCT spacer 
length: 40 repeater length: 23

16303   2153268 ATAATCTCTTATAGAATTGAAAG GCGAAAACAATAGCAGGCGAAATAGAAGATAAAAT spacer length: 
35 repeater length: 23

16304   2153327 ATAATCTCTTATAGAATTGAAAG GCAATAGACAATATAAGGAAGAGCTTACCACCTAGAGGC spacer 
length: 39 repeater length: 23

16305   2153390 ATAATCTCTTATAGAATTGAAAG CCTAGAGGCGTAGCGGGCTCACAAGAAAACATTAAT spacer length: 
36 repeater length: 23

16306   2153450 ATAATCTCTTATAGAATTGAAAG AATGCCTGAAGCAATAACGCCCAAGTTACATGCTCTTG spacer 
length: 38 repeater length: 23

16307   2153512 ATAATCTCTTATAGAATTGAAAG ATCCCGCTACGGCAATCCCTACGAATAGATCGGCATTA spacer 
length: 38 repeater length: 23

16308   2153574 ATAATCTCTTATAGAATTGAAAG GTGTATAAGCACATTAGTAGGATTAGGCACGGTACAAG spacer 
length: 38 repeater length: 23

16309   2153636 ATAATCTCTTATAGAATTGAAAG AATCACGAAAGCGATACTAAGGGCAATACAATACAAACATG spacer 
length: 41 repeater length: 23

16310   2153701 ATAATCTCTTATAGAATTGAAAG CTTATTTTGGTGTCAATAATCTGTATGTTGCCGTATTGC spacer 
length: 39 repeater length: 23

16311   2153764 ATAATCTCTTATAGAATTGAAAG AGATTGTTTTATTAATACCAAGTAGACAATTATATATTTT spacer 
length: 40 repeater length: 23

16312   2153828 ATAATCTCTTATAGAATTGAAAG CCAAAACATGTCACATGTGCCGATATTGATATTTACAAA spacer 
length: 39 repeater length: 23

16313   2153891 ATAATCTCTTATAGAATTGAAAG AAATCTACCGATCAACGGACGAGGGGGAACGCTAAGAA spacer 
length: 38 repeater length: 23

16314   2153953 ATAATCTCTTATAGAATTGAAAG GGGAGTTCCCATTCGATTTTGGGAACCCTCAAGCACAGTCTGTG spacer 
length: 44 repeater length: 23

16315   2154021 ATAATCTCTTATAGAATTGAAAG TTGTGCGCCTAGAGTTGCTACGCCTTGTTTCCACACCTCAT spacer 
length: 41 repeater length: 23

16316   2154086 ATAATCTCTTATAGAATTGAAAG CTAACTTGTTAAAGTTCTGTTGTAGCTCGTTAAGTTGT spacer 
length: 38 repeater length: 23

16317   2154148 ATAATCTCTTATAGAATTGAAAG GTTCCAGCTAAGATGTTCTTTCCTGCAGTCTTTGTT spacer length: 
36 repeater length: 23

16318   2154208 ATAATCTCTTATAGAATTGAAAG AACTAAGCCTTCACTAGGTGAGATAAAGAGCATAGCTAT spacer 
length: 39 repeater length: 23

16319   2154271 ATAATCTCTTATAGAATTGAAAG ATCCGTTCTCCGTCCCGATCCGTACCGTTCTCTGTACT spacer 
length: 38 repeater length: 23

16320   2154333 ATAATCTCTTATAGAATTGAAAG AGCATAACTTCATCTTCTTCTACAACTTCGACAGCTT spacer length: 
37 repeater length: 23

16321   2154394 ATAATCTCTTATAGAATTGAAAG TTAATTTATTGTCATCAAATCTATTTAGATACGCTAGTATTA spacer 
length: 42 repeater length: 23

16322   2154460 ATAATCTCTTATAGAATTGAAAG ATATTTCTTCGAATGGGTTTTCTGTATCACCTTCTTCAT spacer 
length: 39 repeater length: 23

16323   2154523 ATAATCTCTTATAGAATTGAAAG CATTTGTTATCAACTGTCCGGGTCCAGCGCTAGATGCGGT spacer 
length: 40 repeater length: 23

16324   2154587 ATAATCTCTTATAGAATTGAAAG CAAAGTCAGAGCTGGACTATCGTAGACATCTATAATA spacer length: 
37 repeater length: 23

16325   2154648 ATAATCTCTTATAGAATTGAAAG ACGTAGCCTAGACTTGCTATAACTCCGTTGTATTGCCC spacer 
length: 38 repeater length: 23

16326   2154710 ATAATCTCTTATAGAATTGAAAG ATACCAACAGCAACAACAAACTTATTCTTCGCTCATACA spacer 
length: 39 repeater length: 23

16327   2154773 ATAATCTCTTATAGAATTGAAAG ACGAACACACCCCTTAAAACTCTTTTTCCAACATTCACCT spacer 
length: 40 repeater length: 23

16328   2154837 ATAATCTCTTATAGAATTGAAAG CAAAGTCAGAGCTGGACTATCGTAGACATCTATAATAGAG spacer 



length: 40 repeater length: 23
16329   2154901 ATAATCTCTTATAGAATTGAAAG TCTTAGCGAACTTGCAAAATATTCCGACCAAAGCTAATA spacer 

length: 39 repeater length: 23
16330   2154964 ATAATCTCTTATAGAATTGAAAG TCAGGTGAGGAAGATGGTCTCCAAAACTACTGTTATTGGT spacer 

length: 40 repeater length: 23
16331   2155028 ATAATCTCTTATAGAATTGAAAG GAGAGCTACAAACACGCTACCTAATAAAATTTCCAGATTGTAG spacer 

length: 43 repeater length: 23
16332   2155095 ATAATCTCTTATAGAATTGAAAG ATACAGATTTCGTTATCCATATCCTACATGACTTTCC spacer length: 

37 repeater length: 23
16333   2155156 ATAATCTCTTATAGAATTGAAAG ATACATCGATCTTGTAATTAGATATCCATTGACTGTTAT spacer 

length: 39 repeater length: 23
16334   2155219 ATAATCTCTTATAGAATTGAAAG ATGGAATAGGCTCTCAACAGCAGTATAATTGGCAAGTATT spacer 

length: 40 repeater length: 23
16335   2155283 ATAATCTCTTATAGAATTGAAAG TCTACTCTTATAATTCCGTTACTTATCTTAACAGAGAACG spacer 

length: 40 repeater length: 23
16336   2155347 ATAATCTCTTATAGAATTGAAAG CGTTTCTATTGCAAGGTCTGAGATTTTTGGCCTGAGTA spacer 

length: 38 repeater length: 23
16337   2155409 ATAATCTCTTATAGAATTGAAAG GTATTGAAACGCTTAAGGTCAGCTCTAATTCTGTACGGAT spacer 

length: 40 repeater length: 23
16338   2155473 ATAATCTCTTATAGAATTGAAAG ATGTTACTAAGTAAGTTTAATAATATATTATAAAATGCCATATA spacer 

length: 44 repeater length: 23
16339   2155541 ATAATCTCTTATAGAATTGAAAG CTAAGCAGTGACTCACAGTTTAGACATTCACAAGTATC spacer 

length: 38 repeater length: 23
16340   2155603 ATAATCTCTTATAGAATTGAAAG TTCTAAGCGTGTAAAGATCTATCTGACAACACGAAACTATG spacer 

length: 41 repeater length: 23
16341   2155668 ATAATCTCTTATAGAATTGAAAG TTGAATATTGTACAAAGGAACGTTTAACCCTATAATAGAC spacer 

length: 40 repeater length: 23
16342   2155732 ATAATCTCTTATAGAATTGAAAG CAATCCCATTCGTTTTACTCACTTCTAAGAACCTCGC spacer length: 

37 repeater length: 23
16343   2155793 ATAATCTCTTATAGAATTGAAAG AGTCTCTGCATCATGATCCCTGCCCCAGCTAAGACGTTCT spacer 

length: 40 repeater length: 23
16344   2155857 ATAATCTCTTATAGAATTGAAAG ACGATTTTCGGTGTGAATAATGTAAATTTGCAAGTATCTG spacer 

length: 40 repeater length: 23
16345   2155921 ATAATCTCTTATAGAATTGAAAG GTCTTTATGGCCCTCTGGGTCTTTCCACCATTGAGAGGA spacer 

length: 39 repeater length: 23
16346   2155984 ATAATCTCTTATAGAATTGAAAG TTATCCTCATTCTATCGGTGAGTGGAACAAATTGGGTAGC spacer 

length: 40 repeater length: 23
16347   2156048 ATAATCTCTTATAGAATTGAAAG ATCGTTATGCTGTAAACTTCCCCGGTTCTCAATCCCGTTT spacer 

length: 40 repeater length: 23
16348   2156112 ATAATCTCTTATAGAATTGAAAG AGTTAACAATACTTTATTGTCAAAGAAGCAAGGATATGCG spacer 

length: 40 repeater length: 23
16349   2156176 ATAATCTCTTATAGAATTGAAAG TTCAAACTAGATCTAGAAGATTTCTATCGGCATCTTTACAT spacer 

length: 41 repeater length: 23
16350   2156241 ATAATCTCTTATAGAATTGAAAG ACGATATGAAAGTTGCCAGAGCCTTAAACAGAATTGGTTC spacer 

length: 40 repeater length: 23
16351   2156305 ATAATCTCTTATAGAATTGAAAG GCTTCTTGTCCCTGAACTCCTTCTTGAAATGGATTTATT spacer 

length: 39 repeater length: 23
16352   2156368 ATAATCTCTTATAGAATTGAAAG TTTCGTATAAGGACCAGAACGGCAATACCCAAACTGT spacer length: 

37 repeater length: 23
16353   2156429 ATAATCTCTTATAGAATTGAAAG ATCTACTACATCATCCTCTACCACGGCAAGCCAACAACTGCGT spacer 

length: 43 repeater length: 23
16354   2156496 ATAATCTCTTATAGAATTGAAAG ATCTAGCGTTGTCTCTGCCGTTATATATTTGAAAGTGT spacer 

length: 38 repeater length: 23
16355   2156558 ATAATCTCTTATAGAATTGAAAG ATCGCTGATCCAGAACCACGTGGCGAATACAGGAAGAACTA spacer 

length: 41 repeater length: 23
16356   2156623 ATAATCTCTTATAGAATTGAAAG ATCAAAAGTCCGCTATGGTCTAACGGTGTAAATAATTCT spacer 

length: 39 repeater length: 23
16357   2156686 ATAATCTCTTATAGAATTGAAAG AATTGGATCCCTACGGTTGACGGATCACCGAAAGTGT spacer length: 

37 repeater length: 23
16358   2156747 ATAATCTCTTATAGAATTGAAAG ATCATATTTTGAATTCTCTTATACAGAAATCTTTGATAT spacer 

length: 39 repeater length: 23
16359   2156810 ATAATCTCTTATAGAATTGAAAG ATAGCTATATATGGAAATGTTCCAGACGCGGAATATGTTGC spacer 

length: 41 repeater length: 23
16360   2156875 ATAATCTCTTATAGAATTGAAAG AAGCCTACACAGGATAGGATACTCAAATTATATGAAAAT spacer 

length: 39 repeater length: 23
16361   2156938 ATAATCTCTTATAGAATTGAAAG TTTGCGCATTTACTTTTGTATGAGCTAGGCTATTTACATCAT spacer 

length: 42 repeater length: 23
16362   2157004 ATAATCTCTTATAGAATTGAAAG CTGAAATATCCTTCAAATTGATTTGCCAATAAATTAA spacer length: 

37 repeater length: 23
16363   2157065 ATAATCTCTTATAGAATTGAAAG TGTTCTGTCGTTACTGTCGTAAAGCACGTCCTATTAT spacer length: 

37 repeater length: 23



16364   2157126 ATAATCTCTTATAGAATTGAAAG ACAGTGCAGAAGTCTAATCCAAATTATTCTACTTTAGC spacer 
length: 38 repeater length: 23

16365   2157188 ATAATCTCTTATAGAATTGAAAG TCCTTGGAGATGTTGATGTTTTATACGGTATTATGTGAA spacer 
length: 39 repeater length: 23

16366   2157251 ATAATCTCTTATAGAATTGAAAG GCACAATTCGCCAACGATTTCGGTTCGCTTTATACCTT spacer 
length: 38 repeater length: 23

16367   2157313 ATAATCTCTTATAGAATTGAAAG CAAATTTCGGCGAAAATTGTACCGAATTTCGGCATTGCTGG spacer 
length: 41 repeater length: 23

16368   2157378 ATAATCTCTTATAGAATTGAAAG AAGATCATGGTATTGATATTCAAAAACATTATTCAGAGTG spacer 
length: 40 repeater length: 23

16369   2157442 ATAATCTCTTATAGAATTGAAAG ATTAGAAAAGTTTAAGATTACGCATGCAAATATGTTTTTGAT spacer 
length: 42 repeater length: 23

16370   2157508 ATAATCTCTTATAGAATTGAAAG TTCTGTTTCGAAGAAAACCCGCCTCAGATTCATTATGGG spacer 
length: 39 repeater length: 23

16371   2157571 ATAATCTCTTATAGAATTGAAAG AAATCAAACGGAAACTCCCCGGATATTATCATGTCTAAA spacer 
length: 39 repeater length: 23

16372   2157634 ATAATCTCTTATAGAATTGAAAG CCTCATCGTAAACATGCAATCTTGCATATTCAGTGTA spacer length: 
37 repeater length: 23

16373   2157695 ATAATCTCTTATAGAATTGAAAG GCGATATATGTTATAAGAGGAGAAGGGACTTTACCCCCT spacer 
length: 39 repeater length: 23

16374   2157758 ATAATCTCTTATAGAATTGAAAG ATATACATCGCCGGTTTTATAGCAACTGCACAGCAACAAAT spacer 
length: 41 repeater length: 23

16375   2157823 ATAATCTCTTATAGAATTGAAAG GAAGTTGCAAAAATTGCCAATGTTTTTTTCAAACGCGT spacer 
length: 38 repeater length: 23

16376   2157885 ATAATCTCTTATAGAATTGAAAG ATTTATGATGAAAATAGGAAATTTTTCAGAAGAATTATA spacer 
length: 39 repeater length: 23

16377   2157948 ATAATCTCTTATAGAATTGAAAG AAAAGTTTAAATACCCGAAGCCACAAAGGTAAAAATA spacer length: 
37 repeater length: 23

16378   2158009 ATAATCTCTTATAGAATTGAAAG CGTTCTAGAGCTAAACGATGCATACGCGGTGGTACAACTA spacer 
length: 40 repeater length: 23

16379   2158073 ATAATCTCTTATAGAATTGAAAG ATTCGGGGAAAACTTATGCATTATAAGAAGAAGAGATATTT spacer 
length: 41 repeater length: 23

16380   2158138 ATAATCTCTTATAGAATTGAAAG TCAAATAAGGAACAACTCTGGGTAAGCCCACAATACGCAA spacer 
length: 40 repeater length: 23

16381   2158202 ATAATCTCTTATAGAATTGAAAG CTTAGCGTCTCAACCTGAACCAAACTTCCTAGATCAAC spacer 
length: 38 repeater length: 23

16382   2158264 ATAATCTCTTATAGAATTGAAAG TAAACTAGATCCTTATATTTCACGTAAATGTAAAGGGG spacer 
length: 38 repeater length: 23

16383   2158326 ATAATCTCTTATAGAATTGAAAG TAAGGAGTAAGCTAGCACTAGCAATAGCGGTTGCAATA spacer 
length: 38 repeater length: 23

16384   2158388 ATAATCTCTTATAGAATTGAAAG ATCACTCCAAGAAGAGGTGAAAAAGCATTCTAAAGCTA
16385   
16386   
16387   crispr 2
16388   2557814 GATAATCTACTATAGAATTGAAAG ATACTGCAAGCGAATTGGCGGAAAATTGGCAGCGACGT spacer 

length: 38 repeater length: 24
16389   2557877 GATAATCTACTATAGAATTGAAAG TTATCTAATTTTAATAATCAAGGAAATTCATTAACTCAAAT spacer 

length: 41 repeater length: 24
16390   2557943 GATAATCTACTATAGAATTGAAAG CCCATTCATCTCTTTCTTTGCAGCTTTGTTCTAACATT spacer 

length: 38 repeater length: 24
16391   2558006 GATAATCTACTATAGAATTGAAAG TGGTAAATAGCTCTGTTAGGCCCAGTTATTCCATATTCTG spacer 

length: 40 repeater length: 24
16392   2558071 GATAATCTACTATAGAATTGAAAG ATTTTCTAATATATCTAATTCACTCTGCGTATCATTATGGATA spacer 

length: 43 repeater length: 24
16393   2558139 GATAATCTACTATAGAATTGAAAG CCCGCCCAGCCAGACTGTTTTCAGCCCAAACCGGCTAAT spacer 

length: 39 repeater length: 24
16394   2558203 GATAATCTACTATAGAATTGAAAG TCACTCCAAGAGGCTGTAAAGTCCTTACAAGAAGAGGTG
16395   
16396   
16397   crispr 3
16398   2134718 CTTTCAATTCCTTTTAGGATTAATC GTCTACACCTCTTGCGTCTATTATGATATCATATTTGTCA spacer 

length: 40 repeater length: 25
16399   2134784 CTTTCAATTCCTTTTAGGATTAATC AAATACGTTTTCTCCATTGTCATATTGCGCATAAGTTG spacer 

length: 38 repeater length: 25
16400   2134848 CTTTCAATTCCTTTTAGGATTAATC ACCAAGTGAAACTTGGAATATATAACCAAAAAGATA spacer 

length: 36 repeater length: 25
16401   2134910 CTTTCAATTCCTTTTAGGATTAATC GATTCTTCAATAAAGCTGGTAATATACTTTGACAGAA spacer 

length: 37 repeater length: 25
16402   2134973 CTTTCAATTCCTTTTAGGATTAATC AGTAATAGAAACTCATTCAGAGTCTCTTCCAACCCGTAC spacer 

length: 39 repeater length: 25
16403   2135038 CTTTCAATTCCTTTTAGGATTAATC CGTGGTAGTGGTGGTAGTTGTTGTTGTTGTAGGC spacer length: 



34 repeater length: 25
16404   2135098 CTTTCAATTCCTTTTAGGATTAATC TAGTATAGTGTTACAGTTAAACGCTGTACCGAATAATG spacer 

length: 38 repeater length: 25
16405   2135162 CTTTCAATTCCTTTTAGGATTAATC TAGTATAGTGTTACAGTTAAACGCTGTACCGAATAATG spacer 

length: 38 repeater length: 25
16406   2135226 CTTTCAATTCCTTTTAGGATTAATC AAAATGTTTAATATTGGTGGAGTAGTTGATTTCGATAATA spacer 

length: 40 repeater length: 25
16407   2135292 CTTTCAATTCCTTTTAGGATTAATC AAGGGTAATAGAAAGCATGCCCATATCAGCAAGTTCTA spacer 

length: 38 repeater length: 25
16408   2135356 CTTTCAATTCCTTTTAGGATTAATC GTAAAATCCCCAACGCCACATACGTTATAAGGGAAGAT spacer 

length: 38 repeater length: 25
16409   2135420 CTTTCAATTCCTTTTAGGATTAATC CTAGTGTTAAAATATATTTCAAGCCTTACGATGAGA spacer 

length: 36 repeater length: 25
16410   2135482 CTTTCAATTCCTTTTAGGATTAATC CATGCATCAGTTCATCGTAGTTGAACTCAGCATGGA spacer 

length: 36 repeater length: 25
16411   2135544 CTTTCAATTCCTTTTAGGATTAATC CAAATCCATTCGAGGAAGTGTTAGAAGAGGTGTATGGTG spacer 

length: 39 repeater length: 25
16412   2135609 CTTTCAATTCCTTTTAGGATTAATC CAGAGGGAAAAAGTTTGCAGGAGATTTCAAGTATTAC spacer 

length: 37 repeater length: 25
16413   2135672 CTTTCAATTCCTTTTAGGATTAATC CAATATTAAATATTAGTGATTTGGTAATAACGAAAATAA spacer 

length: 39 repeater length: 25
16414   2135737 CTTTCAATTCCTTTTAGGATTAATC GAGTGAGACCATGATCATTAACACTGATATTACGGTAA spacer 

length: 38 repeater length: 25
16415   2135801 CTTTCAATTCCTTTTAGGATTAATC AACAAAACTTCACCAGTGATGGAACATTTGAATGTA spacer 

length: 36 repeater length: 25
16416   2135863 CTTTCAATTCCTTTTAGGATTAATC AAACCGCAAGCAATAATGTACTTACGATAAGGGTGATAC spacer 

length: 39 repeater length: 25
16417   2135928 CTTTCAATTCCTTTTAGGATTAATC ATATGATTATGAGCGATAAGAATGATGCAATATTAGATATA spacer 

length: 41 repeater length: 25
16418   2135995 CTTTCAATTCCTTTTAGGATTAATC GAATATACAGAGAATAGAGAATAGAGAACAGAGAACG spacer 

length: 37 repeater length: 25
16419   2136058 CTTTCAATTCCTTTTAGGATTAATC CCGTGATCAGATACAGTAACAGTCATGTTTTTATC spacer length: 

35 repeater length: 25
16420   2136119 CTTTCAATTCCTTTTAGGATTAATC CATGGAAACGGGAGGAGGGTGAGACAATGAAGGTTA spacer 

length: 36 repeater length: 25
16421   2136181 CTTTCAATTCCTTTTAGGATTAATC CACATCTTTAGAGGCGAACTACAGGGGGTACAGCAAC spacer 

length: 37 repeater length: 25
16422   2136244 CTTTCAATTCCTTTTAGGATTAATC GTAGTGTGAGTAGTGTAGTAGTAGTGGCCTGAATAAGTA spacer 

length: 39 repeater length: 25
16423   2136309 CTTTCAATTCCTTTTAGGATTAATC AAATTCTGCAAAGGTAACACAATTGACGAGGTAA spacer length: 

34 repeater length: 25
16424   2136369 CTTTCAATTCCTTTTAGGATTAATC CGGTTACGGGGACGTTTGGACATTTAGCAGCGCATCCCA spacer 

length: 39 repeater length: 25
16425   2136434 CTTTCAATTCCTTTTAGGATTAATC TCCCTTCCTCTCTTTCCGCTTTTGCTCGCTTCGTTTAAC spacer 

length: 39 repeater length: 25
16426   2136499 CTTTCAATTCCTTTTAGGATTAATC GGCATAACCGCTGCTTTCGGCTGCTGCTGCTAATTGGTCT spacer 

length: 40 repeater length: 25
16427   2136565 CTTTCAATTCCTTTTAGGATTAATC CCTTCAGCAAGTTGAAGATCTTAAGCGTTTCTTCATCT spacer 

length: 38 repeater length: 25
16428   2136629 CTTTCAATTCCTTTTAGGATTAATC ACGCTGAACGACGTAAACAAGCTCGCACAGAAGAAAA spacer 

length: 37 repeater length: 25
16429   2136692 CTTTCAATTCCTTTTAGGATTAATC AAGTCACTGAATTGTTGGACGAACTAACTGAAAAAATTA spacer 

length: 39 repeater length: 25
16430   2136757 CTTTCAATTCCTTTTAGGATTAATC GGCATTAGAATATGGGTAAAAACTTATAGCGACGAAG spacer 

length: 37 repeater length: 25
16431   2136820 CTTTCAATTCCTTTTAGGATTAATC TGAAGTACTTGTTAATGTTTCACCTCTAAAGAAGA spacer length: 

35 repeater length: 25
16432   2136881 CTTTCAATTCCTTTTAGGATTAATC TTTACCACCGCTCAGACTTCTTGAGATGTTTAAAAC spacer 

length: 36 repeater length: 25
16433   2136943 CTTTCAATTCCTTTTAGGATTAATC GAATTCTATCAAGTATTGCGGAAGTAAATACTTCATATTTATC spacer 

length: 43 repeater length: 25
16434   2137012 CTTTCAATTCCTTTTAGGATTAATC TCCACTTGGCATATCTTTGGCTGAAGTTCCTTGGTGT spacer 

length: 37 repeater length: 25
16435   2137075 CTTTCAATTCCTTTTAGGATTAATC CTTCAAGTTGATGAAGTTATAAAAATGTTTGAAGC spacer length: 

35 repeater length: 25
16436   2137136 CTTTCAATTCCTTTTAGGATTAATC CACATTAGCAAGAATCGTGCTAGCTACAGTTGGAT spacer length: 

35 repeater length: 25
16437   2137197 CTTTCAATTCCTTTTAGGATTAATC AACTTGGAAGAGTTTAGTGATAAAATCATGGAAATGTT spacer 

length: 38 repeater length: 25
16438   2137261 CTTTCAATTCCTTTTAGGATTAATC TGTTAATATTGCCGGTTCGGCTAGTGATATAGTGTGGTTC spacer 

length: 40 repeater length: 25



16439   2137327 CTTTCAATTCCTTTTAGGATTAATC GGTAATGGTCTGTATATTGTCTTTAAGTATTTA spacer length: 
33 repeater length: 25

16440   2137386 CTTTCAATTCCTTTTAGGATTAATC AGCACTAATTGCGAGATTTGAGGATGCCATCAGAAGTA spacer 
length: 38 repeater length: 25

16441   2137450 CTTTCAATTCCTTTTAGGATTAATC CAAGCTAAGATTGCGAGTACAAGCGATCACTTACACAAA spacer 
length: 39 repeater length: 25

16442   2137515 CTTTCAATTCCTTTTAGGATTAATC ACGCCGTTTCTCTATAGTTATTGAACCATGCAATATCAT spacer 
length: 39 repeater length: 25

16443   2137580 CTTTCAATTCCTTTTAGGATTAATC GGTGAAAAAGCATTCTAAAGCTATTCTTAGGCTTGCTAA
16444   
16445   
16446   crispr 4
16447   2112739 GATTAATCCCAAAAGGAATTGAAAG TCACATCCCTCACAATCCATAATGAAAATGTCGGCA spacer 

length: 36 repeater length: 25
16448   2112801 GATTAATCCCAAAAGGAATTGAAAG ATTTTAGCAATGCAATAGATCAACAATTGAAAGAAAC spacer 

length: 37 repeater length: 25
16449   2112864 GATTAATCCCAAAAGGAATTGAAAG ATTTTCATCTCTTGGATTGAAAATAAATGAATTTTCTT spacer 

length: 38 repeater length: 25
16450   2112928 GATTAATCCCAAAAGGAATTGAAAG TGTTTCACAAATTTCAAACTTGCAAACGCAACAATTAAAT spacer 

length: 40 repeater length: 25
16451   2112994 GATTAATCCCAAAAGGAATTGAAAG GTTTTTGGTCAAATATTTGGACAACACTTACAAGAATTG spacer 

length: 39 repeater length: 25
16452   2113059 GATTAATCCCAAAAGGAATTGAAAG TAGTCAACGACAAAGTGCTTAAAACCCGTGTTATACT spacer 

length: 37 repeater length: 25
16453   2113122 GATTAATCCCAAAAGGAATTGAAAG GCTGTAATAGTCGCAATAGCAAAAGCCGAAACAATGAG spacer 

length: 38 repeater length: 25
16454   2113186 GATTAATCCCAAAAGGAATTGAAAG CAATAGAATTTTTCTTAGTTGGCATTGACAAGTATAATTC spacer 

length: 40 repeater length: 25
16455   2113252 GATTAATCCCAAAAGGAATTGAAAG CAAAATTCCAAACTTTGGGAATTTCTAGTTTCCAAATTT spacer 

length: 39 repeater length: 25
16456   2113317 GATTAATCCCAAAAGGAATTGAAAG TTTAAACGCCTTGCAATGGTAGAAACATCAGTAGAAGA spacer 

length: 38 repeater length: 25
16457   2113381 GATTAATCCCAAAAGGAATTGAAAG CGCTTTCGACTGCGACAACTGTCGTTTGGCTCATTTGTTG spacer 

length: 40 repeater length: 25
16458   2113447 GATTAATCCCAAAAGGAATTGAAAG TTATTTCAAATACTATTATCTCCGCCATATGTTTACA spacer 

length: 37 repeater length: 25
16459   2113510 GATTAATCCCAAAAGGAATTGAAAG ATTATCTGCAATTTTAGCAACTGAGAGGGCAATAATT spacer 

length: 37 repeater length: 25
16460   2113573 GATTAATCCCAAAAGGAATTGAAAG TTTTTTCTTTAAAAGCTCTAGGCAGTTCATTTCTATTTC spacer 

length: 39 repeater length: 25
16461   2113638 GATTAATCCCAAAAGGAATTGAAAG CATGCCAAATTTGTAATCCCTAGCTTGCTGAACAAAAT spacer 

length: 38 repeater length: 25
16462   2113702 GATTAATCCCAAAAGGAATTGAAAG AGTACTGATAATCTGAAGGTATTGGACTAGAACCCATGAAGTT spacer 

length: 43 repeater length: 25
16463   2113771 GATTAATCCCAAAAGGAATTGAAAG GCTTTAACTTGGTACGCACTTTACGCCATGATAAAC spacer 

length: 36 repeater length: 25
16464   2113833 GATTAATCCCAAAAGGAATTGAAAG GAATTTTGTGTTACTGCAACGCCAAGATTTTCAAATGT spacer 

length: 38 repeater length: 25
16465   2113897 GATTAATCCCAAAAGGAATTGAAAG GTTGAATTTTTGCAACTGGTATGTTGTATTTTTGC spacer length: 

35 repeater length: 25
16466   2113958 GATTAATCCCAAAAGGAATTGAAAG AATTTGTTACACGGCTAGGATTTTTTTTCCTAGATGTACAA spacer 

length: 41 repeater length: 25
16467   2114025 GATTAATCCCAAAAGGAATTGAAAG TTCTAATCTTTTGCCCATTACTGCATCATATCTACTA spacer 

length: 37 repeater length: 25
16468   2114088 GATTAATCCCAAAAGGAATTGAAAG ATCTTTACCTTTATATAAATCTTGTTCGTAACAAATA spacer 

length: 37 repeater length: 25
16469   2114151 GATTAATCCCAAAAGGAATTGAAAG ACAAAACGAGGAGTTTATAGTAAAATCAACTATGAA spacer 

length: 36 repeater length: 25
16470   2114213 GATTAATCCCAAAAGGAATTGAAAG ATTATTTGAAGAGAGGGTGAGAGAAGCATGAAAA spacer length: 

34 repeater length: 25
16471   2114273 GATTAATCCCAAAAGGAATTGAAAG AACTACAACGAGGTGAGAAACGATGACTAAACGTT spacer length: 

35 repeater length: 25
16472   2114334 GATTAATCCCAAAAGGAATTGAAAG TTTAACCAGCATAACAGCATCTAAAAGAATGGGAATT spacer 

length: 37 repeater length: 25
16473   2114397 GATTAATCCCAAAAGGAATTGAAAG TAGATATATGGCGATGAATTGCATTAGTCAGTGGT spacer length: 

35 repeater length: 25
16474   2114458 GATTAATCCCAAAAGGAATTGAAAG ATTTTTAACGCTATGACGCTAGCCCTCATGTTAGCTTT spacer 

length: 38 repeater length: 25
16475   2114522 GATTAATCCCAAAAGGAATTGAAAG AAAGTTTGTTCTTCTGTTTCGTTTTGTTGTTCTGAC spacer 

length: 36 repeater length: 25
16476   2114584 GATTAATCCCAAAAGGAATTGAAAG CCCCTTTTGCCGTCTTTTTAGTTACCACAATGCACCA spacer 



length: 37 repeater length: 25
16477   2114647 GATTAATCCCAAAAGGAATTGAAAG CCGTATCCAGAAATAATTAACCAATCGCTTGTTTGTGA spacer 

length: 38 repeater length: 25
16478   2114711 GATTAATCCCAAAAGGAATTGAAAG AAATTAACGTAAAGAGGGAATTTCTCGCACCTATCA spacer 

length: 36 repeater length: 25
16479   2114773 GATTAATCCCAAAAGGAATTGAAAG GAATAAACATTGGTACTGTACTTTGTAGTACTGCATACGGT spacer 

length: 41 repeater length: 25
16480   2114840 GATTAATCCCAAAAGGAATTGAAAG GCATCTGTCGGCAACCTCACTTATTCACGTGGGGGTGC spacer 

length: 38 repeater length: 25
16481   2114904 GATTAATCCCAAAAGGAATTGAAAG TCTCTCAGAAACTCCCAACAAATTTGCTATTTGTTG spacer 

length: 36 repeater length: 25
16482   2114966 GATTAATCCCAAAAGGAATTGAAAG TGCAATTTGTTGAATTGAATAACCTTTTCTAATTAGTT spacer 

length: 38 repeater length: 25
16483   2115030 GATTAATCCCAAAAGGAATTGAAAG TTGAACTTGTAGAAATTGTTCATATGAAACAGCATAATTTT spacer 

length: 41 repeater length: 25
16484   2115097 GATTAATCCCAAAAGGAATTGAAAG TTTACAGTTAATGGAATTCCTTTTTGTGCATACAATAAC spacer 

length: 39 repeater length: 25
16485   2115162 GATTAATCCCAAAAGGAATTGAAAG CTCATTATTTCATCATAAAGATTATCCACTGCAAT spacer length: 

35 repeater length: 25
16486   2115223 GATTAATCCCAAAAGGAATTGAAAG ATGCATTCCACCTCTGTTTCTTCCTCTTTACGCATTTC spacer 

length: 38 repeater length: 25
16487   2115287 GATTAATCCCAAAAGGAATTGAAAG CTCTATATTCTACTATCCTCCCTCTCTGCTCTGGC spacer length: 

35 repeater length: 25
16488   2115348 GATTAATCCCAAAAGGAATTGAAAG ATCTCTGATTTCTCAGTTCTCTAATTCCGAATACTACA spacer 

length: 38 repeater length: 25
16489   2115412 GATTAATCCCAAAAGGAATTGAAAG TAAAACTGCTCAAAAATGCTAGAATTATAATTATGGCTAT spacer 

length: 40 repeater length: 25
16490   2115478 GATTAATCCCAAAAGGAATTGAAAG ATTTTGAATGTTACGACTCTCGTCATTTTTCCACCTCTTC spacer 

length: 40 repeater length: 25
16491   2115544 GATTAATCCCAAAAGGAATTGAAAG GGAGTAATCTTTCCAGTCAAAAGACTTTCAGCCCT spacer length: 

35 repeater length: 25
16492   2115605 GATTAATCCCAAAAGGAATTGAAAG TTTATAAGCTTCAATAGAGCTTTATCTTGAGCAAT spacer length: 

35 repeater length: 25
16493   2115666 GATTAATCCCAAAAGGAATTGAAAG ATAAATGGTACGTCTTCAGGCGGAAAGCCTTCCATTTG spacer 

length: 38 repeater length: 25
16494   2115730 GATTAATCCCAAAAGGAATTGAAAG ATATTACCTTGCTGGATAAAGTTAATGATTTCA spacer length: 

33 repeater length: 25
16495   2115789 GATTAATCCCAAAAGGAATTGAAAG ATCTTTAATAAATCCTCCTTTATTCTCATGTAATGCA spacer 

length: 37 repeater length: 25
16496   2115852 GATTAATCCCAAAAGGAATTGAAAG TTATATTACGATAAAAGTGCCAGATATGGTTGTTGGCAT spacer 

length: 39 repeater length: 25
16497   2115917 GATTAATCCCAAAAGGAATTGAAAG CCCACCAGAAAAAAAGAAGGGTGGGGGGCAAGGGCCCCG spacer 

length: 39 repeater length: 25
16498   2115982 GATTAATCCCAAAAGGAATTGAAAG GCATATATTATTGGCTGAGGTAAGGTCGGCATATCTGTC spacer 

length: 39 repeater length: 25
16499   2116047 GATTAATCCCAAAAGGAATTGAAAG CCATCCAAGCCTTGATTTGATATTCCTTTTAATGTCTG spacer 

length: 38 repeater length: 25
16500   2116111 GATTAATCCCAAAAGGAATTGAAAG TTCATTATCCTCAATTTTTTCTATACCCTTGTTGTTCAT spacer 

length: 39 repeater length: 25
16501   2116176 GATTAATCCCAAAAGGAATTGAAAG CCCCACTGGAATGCACCATTTCTTGCAAGTAATACATT spacer 

length: 38 repeater length: 25
16502   2116240 GATTAATCCCAAAAGGAATTGAAAG ATGCAGTTTGGCCTAAAGGAATATATACGTTAATGTCTG spacer 

length: 39 repeater length: 25
16503   2116305 GATTAATCCCAAAAGGAATTGAAAG CCATTATTCGGCACTGCATTTAATTGAAGCACTATAC spacer 

length: 37 repeater length: 25
16504   2116368 GATTAATCCCAAAAGGAATTGAAAG AATATTTTGAATATTTGTACACCCATATGAAAAACGCA spacer 

length: 38 repeater length: 25
16505   2116432 GATTAATCCCAAAAGGAATTGAAAG TATCTCTTATTCGTAAGGGTTAAAACAAAATTATCT spacer 

length: 36 repeater length: 25
16506   2116494 GATTAATCCCAAAAGGAATTGAAAG TTTTTATTTAAGAACACTGATGGAAAGATCTATA spacer length: 

34 repeater length: 25
16507   2116554 GATTAATCCCAAAAGGAATTGAAAG ACCCATATTGAAGAGTTTGAGCATAAAAATGATTCT spacer 

length: 36 repeater length: 25
16508   2116616 GATTAATCCCAAAAGGAATTGAAAG TGATTGCGTTACGTCACCATGGGGCTATTCGTTCTGA spacer 

length: 37 repeater length: 25
16509   2116679 GATTAATCCCAAAAGGAATTGAAAG TTAATGTGAAGAAAATTGTTAAACGCGTTTTGCGACAT spacer 

length: 38 repeater length: 25
16510   2116743 GATTAATCCCAAAAGGAATTGAAAG CACTACATCTATTGTTTTTCCTTTTGTAAGACATTCCTC spacer 

length: 39 repeater length: 25
16511   2116808 GATTAATCCCAAAAGGAATTGAAAG CTGTTATTACGTCTCTAATTGCCACGGGCTTAAAAAGCG spacer 

length: 39 repeater length: 25



16512   2116873 GATTAATCCCAAAAGGAATTGAAAG ATCAATTTACGCCTTTTAGAAATCCAATTTCAATTATT spacer 
length: 38 repeater length: 25

16513   2116937 GATTAATCCCAAAAGGAATTGAAAG GAAGCAATAGCCAACCCACAAAGCTGACACTATTCATTCGT spacer 
length: 41 repeater length: 25

16514   2117004 GATTAATCCCAAAAGGAATTGAAAG GTATTCAAAAGAGAACTGGGGGATTCAAGGTAATACC spacer 
length: 37 repeater length: 25

16515   2117067 GATTAATCCCAAAAGGAATTGAAAG CTCCGTAAGGCCCCCATACAGTAAAGTAGCAGTTT spacer length: 
35 repeater length: 25

16516   2117128 GATTAATCCCAAAAGGAATTGAAAG ATAGAAATATAAATCTCAGCAATTCTTGATATATTG spacer 
length: 36 repeater length: 25

16517   2117190 GATTAATCCCAAAAGGAATTGAAAG TCCGTTATCATGTTGACTGGAAATGCGTTTAATAG spacer length: 
35 repeater length: 25

16518   2117251 GATTAATCCCAAAAGGAATTGAAAG ACCCACAGCACATTGCCATATCCACTAAAATTATACTG spacer 
length: 38 repeater length: 25

16519   2117315 GATTAATCCCAAAAGGAATTGAAAG ATAAATATGTTAACGAATGTTGTAAATTGGTATTCGT spacer 
length: 37 repeater length: 25

16520   2117378 GATTAATCCCAAAAGGAATTGAAAG AAAGGAATAATAAGCATGAACCGGGGAGTTCACGCTT spacer 
length: 37 repeater length: 25

16521   2117441 GATTAATCCCAAAAGGAATTGAAAG TCAAACTCATGAAGCTACTGTAATCCATTTCACATAA spacer 
length: 37 repeater length: 25

16522   2117504 GATTAATCCCAAAAGGAATTGAAAG ATCATTTCGTGAAATTTTCGCAACAAACGAAAAAAAT spacer 
length: 37 repeater length: 25

16523   2117567 GATTAATCCCAAAAGGAATTGAAAG ATTATATTGATAAATTGATAAGAATGCCCGAAAATGATT spacer 
length: 39 repeater length: 25

16524   2117632 GATTAATCCCAAAAGGAATTGAAAG 
AAAAACTTTTCACATTCGACATTAAAAAATAAAATAATTTTGGATTAATCCCAAAAGAAATTGAAAGAATTCGTATACCTTAGTAG
TATTATCATCAATATTGTA spacer length: 105 repeater length: 25

16525   2117763 GATTAATCCCAAAAGGAATTGAAAG TTCTCAATTGCCTTTCCCACGATAACCTCAATCCAGTA spacer 
length: 38 repeater length: 25

16526   2117827 GATTAATCCCAAAAGGAATTGAAAG TCTACGTTGTTAAATTCATATACAGCTTGGCTCATA spacer 
length: 36 repeater length: 25

16527   2117889 GATTAATCCCAAAAGGAATTGAAAG ACGTATTTAAATTTTTTGGTAGTACTTTCCTTGTGTA spacer 
length: 37 repeater length: 25

16528   2117952 GATTAATCCCAAAAGGAATTGAAAG AGTATACAACAATGCAATAAGTGTTGATAGCTTTGCATCT spacer 
length: 40 repeater length: 25

16529   2118018 GATTAATCCCAAAAGGAATTGAAAG CGCTTCTCCGTCTTTTCAGTTATAATGCGTAAAAGCTTA spacer 
length: 39 repeater length: 25

16530   2118083 GATTAATCCCAAAAGGAATTGAAAG CAGCAAGAAGTTCACTCTCTACATCTTATGATTTCG spacer 
length: 36 repeater length: 25

16531   2118145 GATTAATCCCAAAAGGAATTGAAAG CGTTTTCGTCTGGATTATTTATTATCTCTAAGCCC spacer length: 
35 repeater length: 25

16532   2118206 GATTAATCCCAAAAGGAATTGAAAG ACCTTTATTTTAAGTCCTAGCCTCTTCCCTATCCA spacer length: 
35 repeater length: 25

16533   2118267 GATTAATCCCAAAAGGAATTGAAAG TTGTTTCACCTCCTTATTAAAAGCGACAGACGGTCGA spacer 
length: 37 repeater length: 25

16534   2118330 GATTAATCCCAAAAGGAATTGAAAG TCATTTCACTGTGTAGAGGTTGAACACCTAATTTTT spacer 
length: 36 repeater length: 25

16535   2118392 GATTAATCCCAAAAGGAATTGAAAG CTTTGATTGTCCGCTCTCGTTCTTTTCCACACTGAAGAT spacer 
length: 39 repeater length: 25

16536   2118457 GATTAATCCCAAAAGGAATTGAAAG AGCTTTATGACACTCATTATCATATACTCAAAATTAT spacer 
length: 37 repeater length: 25

16537   2118520 GATTAATCCCAAAAGGAATTGAAAG TCGATTTTTTTCGAGGATGGATTTGTTTCATGAAAGAGC spacer 
length: 39 repeater length: 25

16538   2118585 GATTAATCCCAAAAGGAATTGAAAG CAGCTCGACGATGACGAATACAAGATGCTGTATAATGC spacer 
length: 38 repeater length: 25

16539   2118649 GATTAATCCCAAAAGGAATTGAAAG TTTCTCAACTGATCCACGGCTTCAGAGAAGATGTTTGGA spacer 
length: 39 repeater length: 25

16540   2118714 GATTAATCCCAAAAGGAATTGAAAG GAACGAACATGGTAAGCCCTGAGGACCTTGAAAACGAT spacer 
length: 38 repeater length: 25

16541   2118778 GATTAATCCCAAAAGGAATTGAAAG CTCAGCAGATTTAAACTAACGATATTAATTGTACACACT spacer 
length: 39 repeater length: 25

16542   2118843 GATTAATCCCAAAAGGAATTGAAAG TTAAGTTGTTTTGCTCTATTTAAAACAAAAATAATCCA spacer 
length: 38 repeater length: 25

16543   2118907 GATTAATCCCAAAAGGAATTGAAAG CAAGTGCAATAGCAAACTACTACTAAATATAACATATA spacer 
length: 38 repeater length: 25

16544   2118971 GATTAATCCCAAAAGGAATTGAAAG CTATATGGGGTCAGGGTGGAACTAAAATCGTGGCTTT spacer 
length: 37 repeater length: 25

16545   2119034 GATTAATCCCAAAAGGAATTGAAAG CTTACTTAAGCCTAATATCTCCGCAACTTCATCAATAG spacer 
length: 38 repeater length: 25

16546   2119098 GATTAATCCCAAAAGGAATTGAAAG GAACTCTCTATTGCTGACGAACTAAGAGAAAATTGTTTCA spacer 
length: 40 repeater length: 25



16547   2119164 GATTAATCCCAAAAGGAATTGAAAG TCTAACAATGAATCTGTCATAAAGTGCCCGCAACTCT spacer 
length: 37 repeater length: 25

16548   2119227 GATTAATCCCAAAAGGAATTGAAAG AGATTATCAATCAAGTGATAGAGATATTGCAATTT spacer length: 
35 repeater length: 25

16549   2119288 GATTAATCCCAAAAGGAATTGAAAG TGTTAGATACGGCAAGGCAAAGATTACAAACAAGGATG spacer 
length: 38 repeater length: 25

16550   2119352 GATTAATCCCAAAAGGAATTGAAAG AAAATGGTGCTTATCGCTATTAGGTAGTCGGCGTTGTT spacer 
length: 38 repeater length: 25

16551   2119416 GATTAATCCCAAAAGGAATTGAAAG ACTACTCTTACTTTTTGCATTCCTTTTGGAGTAGG spacer length: 
35 repeater length: 25

16552   2119477 GATTAATCCCAAAAGGAATTGAAAG TATTTACGTGCATAAAGAACATACCTCCAGCGCCTCCT spacer 
length: 38 repeater length: 25

16553   2119541 GATTAATCCCAAAAGGAATTGAAAG TCGTAAACTTGAAACTGACCCGTATATCCGAATTTA spacer 
length: 36 repeater length: 25

16554   2119603 GATTAATCCCAAAAGGAATTGAAAG GTATTATTCTCATAATAGGAACCGCCCTAGTGTATGCT spacer 
length: 38 repeater length: 25

16555   2119667 GATTAATCCCAAAAGGAATTGAAAG CGTGATTACATGGAACATTACTTTTCCACCGAATAT spacer 
length: 36 repeater length: 25

16556   2119729 GATTAATCCCAAAAGGAATTGAAAG TTTATGTTTTCGAGTTCTTCTGGTCTTAACATCACTCT spacer 
length: 38 repeater length: 25

16557   2119793 GATTAATCCCAAAAGGAATTGAAAG GTCAGTTATACGCTACATATGAAAAGATAAATGAA spacer length: 
35 repeater length: 25

16558   2119854 GATTAATCCCAAAAGGAATTGAAAG ATCTCTCTTAGTTTTGTCAAAGCTTCTGACCCGCTCC spacer 
length: 37 repeater length: 25

16559   2119917 GATTAATCCCAAAAGGAATTGAAAG TCTATCTTTATTGTTACAACTTTTGCATACGACATAATT spacer 
length: 39 repeater length: 25

16560   2119982 GATTAATCCCAAAAGGAATTGAAAG TCCTCTATCATCTCCTTTAAGCACTGTGTAATCTCACT spacer 
length: 38 repeater length: 25

16561   2120046 GATTAATCCCAAAAGGAATTGAAAG TAATACTGCAGTAACGGTACAAGTCATTGACAGCGC spacer 
length: 36 repeater length: 25

16562   2120108 GATTAATCCCAAAAGGAATTGAAAG GGTATTCAGTAAATTCATGCTATAGTCAATTTCTTA
16563   
16564   
16565   crispr 5
16566   2052134 TGATGAGAGAATAACTAAATTGGAGGAG 

TCTACGAAGAAGTTGGAGCAAGCTGTACAAGAGCTTATTGAGGCTCAGAAAAAAC spacer length: 55 repeater 
length: 28

16567   2052218 TGATGAGAGAATAACTAAATTGGAGGAG 
TCTATACAGAAATTGGTTGATGCTCAAAGAAGGGCGGAAGAAAGAATAGCGAAGCTTGAAAATGCAGTGGAGCAACTGGTTGAGGC
GCAAAAGAGGA spacer length: 97 repeater length: 28

16568   2052344 TGATGAGAGAATAACTAAATTGGAGGAG 
TCAAGTCGAAGATTGCACTAGAGTCAAAAGGTATCATTTCTTTCTTTCCTTCATTTCTTTAACTCTCCGACTACTTCATCAGTATT
GATTTTTACTA

16569   
16570   
16571   crispr 6
16572   2414270 ACAAGGTGAAGCCATTGTATCACTCCAAGAAGAGGTGAA 

GAGACATGGGGATGCGATAGTTTCACTCCAAGAAGAGGTGAAGAGACAAGGTGAAGCCATTGTATCACTCCAGAAGACTGTTGAAA
 spacer length: 86 repeater length: 39

16573   2414396 ACAAGGTGAAGCCATTGTATCACTCCAAGAAGAGGTGAA 
GAGACATGGGGATGCGATAGTTTCACTCCAAGAGGCTGTAAAGTCCTTACAAGAAGAGGTGAAGA spacer length: 65 
repeater length: 39

16574   2414501 ACAAGGTGAAGCCATTGTATCACTCCAAGAAGAGGTGAA 
GAAGTCCATTAGTACTTCCCCCCAAGGAGGTTGGAGAGAGGGAGAAAAAGAGTCGTTTGAGAGGT

16575   
16576   
16577   GCA_000968435.2_ASM96843v2_genomic.fna(findCrispr):
16578   START       REPEAT                           

SPACER                                             
16579   crispr 1
16580   2150494 ATAATCTCTTATAGAATTGAAAG TTTGTAAAACGTATAAGTCCCGTTAATGAGAAGACGGC spacer 

length: 38 repeater length: 23
16581   2150556 ATAATCTCTTATAGAATTGAAAG CAACGCCAACTCCGCCAATTTCCGCATTGATGTTCGCTGG spacer 

length: 40 repeater length: 23
16582   2150620 ATAATCTCTTATAGAATTGAAAG TCTTCAAACTTCCCACGGCACAACGGAGGCATGCAAATTATT spacer 

length: 42 repeater length: 23
16583   2150686 ATAATCTCTTATAGAATTGAAAG GTAGTAAGCTTTCCTTCTTTATCCTCTAGACCGCTGTAGT spacer 

length: 40 repeater length: 23
16584   2150750 ATAATCTCTTATAGAATTGAAAG AGCAATGTACGAACCACCACCTGCTCCAGTACTGTTCA spacer 

length: 38 repeater length: 23
16585   2150812 ATAATCTCTTATAGAATTGAAAG GAACTGTCGTGGTGTTCATGAAATATGGGTATGCATATT spacer 



length: 39 repeater length: 23
16586   2150875 ATAATCTCTTATAGAATTGAAAG GCAAAGAGTCCATTCAATAACACATATTTTGCACATAAG spacer 

length: 39 repeater length: 23
16587   2150938 ATAATCTCTTATAGAATTGAAAG AACATCCTGATCTATACTACCCCTAATCTTTCTGTAGCT spacer 

length: 39 repeater length: 23
16588   2151001 ATAATCTCTTATAGAATTGAAAG ATCTGGATGAGCTGTTGATCGGAGACATTAGTTAGGTCT spacer 

length: 39 repeater length: 23
16589   2151064 ATAATCTCTTATAGAATTGAAAG CAGTCTGACTCTGAGTTGGCGAATTATTATGAGAAGCTAA spacer 

length: 40 repeater length: 23
16590   2151128 ATAATCTCTTATAGAATTGAAAG CTATCCCCAAATCATTCTGCCTAATGCGTCAGGAGGGAG spacer 

length: 39 repeater length: 23
16591   2151191 ATAATCTCTTATAGAATTGAAAG ACCACGAGCACGACCTCAAATATAACACCGCCAAAAATC spacer 

length: 39 repeater length: 23
16592   2151254 ATAATCTCTTATAGAATTGAAAG TATCTTCCAGATGTCTCAGAAACGCCTTAAAATTATTGAT spacer 

length: 40 repeater length: 23
16593   2151318 ATAATCTCTTATAGAATTGAAAG TACATTAGACCCTAGTTGGTTTATCGCTGGTAACGTCG spacer 

length: 38 repeater length: 23
16594   2151380 ATAATCTCTTATAGAATTGAAAG ACACTTAGCGACATAAAAACCGCACTGACTTACAATTACC spacer 

length: 40 repeater length: 23
16595   2151444 ATAATCTCTTATAGAATTGAAAG CGACATACATATATATGCATTTCCGTGGGAGTGTTACAAA spacer 

length: 40 repeater length: 23
16596   2151508 ATAATCTCTTATAGAATTGAAAG ACATATGGTTGGTCTCCAACATTTGGTGAGTATATCT spacer length: 

37 repeater length: 23
16597   2151569 ATAATCTCTTATAGAATTGAAAG GCTTCTACCACGATCGTATAGTATTTCTTCCCTATCTT spacer 

length: 38 repeater length: 23
16598   2151631 ATAATCTCTTATAGAATTGAAAG ACTTAAGACATTAAACGTTGCCCTAGGTGAACTAGGCAA spacer 

length: 39 repeater length: 23
16599   2151694 ATAATCTCTTATAGAATTGAAAG AAACAAACGAGGTTAATTATTCTTAACTGTATCGTGAA spacer 

length: 38 repeater length: 23
16600   2151756 ATAATCTCTTATAGAATTGAAAG CCTGGGACAAGTTCTGTTGTAGCTGAGGAGAAACGTAT spacer 

length: 38 repeater length: 23
16601   2151818 ATAATCTCTTATAGAATTGAAAG TCTGATAGCACCAGACAAGTAAAAGCGTATATCCTAGTCAA spacer 

length: 41 repeater length: 23
16602   2151883 ATAATCTCTTATAGAATTGAAAG AACATATTCTGGTACGGGTTCGCCATCTGGTACACCATT spacer 

length: 39 repeater length: 23
16603   2151946 ATAATCTCTTATAGAATTGAAAG TTTCTGTATTTTCTCGCCCTTCTAGCTAAATTTTCTAAA spacer 

length: 39 repeater length: 23
16604   2152009 ATAATCTCTTATAGAATTGAAAG AGACGCTGATGATAAGCTGTCTAAGAAGGTTTCAAGG spacer length: 

37 repeater length: 23
16605   2152070 ATAATCTCTTATAGAATTGAAAG CATCCATTTCCGGTACACGATCCCACGTTTGTGTAGTC spacer 

length: 38 repeater length: 23
16606   2152132 ATAATCTCTTATAGAATTGAAAG ACATCGCAAGCGATCTATTGTTCAGTCTATTCCTGGCGGC spacer 

length: 40 repeater length: 23
16607   2152196 ATAATCTCTTATAGAATTGAAAG AACTCCTTTGCAATCCTATATCTAGTGTAGCCGTCTAA spacer 

length: 38 repeater length: 23
16608   2152258 ATAATCTCTTATAGAATTGAAAG CTGCTCCATCAAACGGCCCCGTGAGGGATACTATGAA spacer length: 

37 repeater length: 23
16609   2152319 ATAATCTCTTATAGAATTGAAAG AATTTGAACATAATTCGGCCTCGTCAGTTTTCCACAGATA spacer 

length: 40 repeater length: 23
16610   2152383 ATAATCTCTTATAGAATTGAAAG TCCCTAACTTAGGTTGGGGTAAAGAAATAGAACATAGAT spacer 

length: 39 repeater length: 23
16611   2152446 ATAATCTCTTATAGAATTGAAAG TTTACTGACAACGCCATCATACTTACTAGCCCAACTAA spacer 

length: 38 repeater length: 23
16612   2152508 ATAATCTCTTATAGAATTGAAAG GTCCATTCTCCATTTATCTCAACCTTATCACAAATTTGGA spacer 

length: 40 repeater length: 23
16613   2152572 ATAATCTCTTATAGAATTGAAAG TCAGTTCTAGAAAGAATTATTAGCATTAGATCTTCTAGACT spacer 

length: 41 repeater length: 23
16614   2152637 ATAATCTCTTATAGAATTGAAAG CTCTCTATCCCAGATGGAATTCCAAAGGATCAAGCAG spacer length: 

37 repeater length: 23
16615   2152698 ATAATCTCTTATAGAATTGAAAG ATCTGAATTTCCTCAGCTTCCATTGCATAATTTATTCTA spacer 

length: 39 repeater length: 23
16616   2152761 ATAATCTCTTATAGAATTGAAAG TATTTACCTTAATATTATGTATAATAGATAAGAGCTCCCT spacer 

length: 40 repeater length: 23
16617   2152825 ATAATCTCTTATAGAATTGAAAG ACTATGGACCTACTACAGGGCCTATCTGACTTTCTGTC spacer 

length: 38 repeater length: 23
16618   2152887 ATAATCTCTTATAGAATTGAAAG TTATTGTCAGAAAAAGAAATTATACTCCGATTAATAGC spacer 

length: 38 repeater length: 23
16619   2152949 ATAATCTCTTATAGAATTGAAAG GTCAAAATTGCCCAACCGAACGTTAGCAAAAATGCAGCAC spacer 

length: 40 repeater length: 23
16620   2153013 ATAATCTCTTATAGAATTGAAAG TCCCTTTCAGATTTGCAATATGTTAGAGCGAGCTTCGCAAA spacer 

length: 41 repeater length: 23



16621   2153078 ATAATCTCTTATAGAATTGAAAG GCTGAATTGTAAAATTACGTTTATTACTTTCAGTCAACC spacer 
length: 39 repeater length: 23

16622   2153141 ATAATCTCTTATAGAATTGAAAG GTTTTATTTATAAACGGCGGGTCTAGATAAAATACAGTT spacer 
length: 39 repeater length: 23

16623   2153204 ATAATCTCTTATAGAATTGAAAG TCACTCTTTCAGTCATCATTCTCTTTGCTGAGATTGCTCT spacer 
length: 40 repeater length: 23

16624   2153268 ATAATCTCTTATAGAATTGAAAG GCGAAAACAATAGCAGGCGAAATAGAAGATAAAAT spacer length: 
35 repeater length: 23

16625   2153327 ATAATCTCTTATAGAATTGAAAG GCAATAGACAATATAAGGAAGAGCTTACCACCTAGAGGC spacer 
length: 39 repeater length: 23

16626   2153390 ATAATCTCTTATAGAATTGAAAG CCTAGAGGCGTAGCGGGCTCACAAGAAAACATTAAT spacer length: 
36 repeater length: 23

16627   2153450 ATAATCTCTTATAGAATTGAAAG AATGCCTGAAGCAATAACGCCCAAGTTACATGCTCTTG spacer 
length: 38 repeater length: 23

16628   2153512 ATAATCTCTTATAGAATTGAAAG ATCCCGCTACGGCAATCCCTACGAATAGATCGGCATTA spacer 
length: 38 repeater length: 23

16629   2153574 ATAATCTCTTATAGAATTGAAAG GTGTATAAGCACATTAGTAGGATTAGGCACGGTACAAG spacer 
length: 38 repeater length: 23

16630   2153636 ATAATCTCTTATAGAATTGAAAG AATCACGAAAGCGATACTAAGGGCAATACAATACAAACATG spacer 
length: 41 repeater length: 23

16631   2153701 ATAATCTCTTATAGAATTGAAAG CTTATTTTGGTGTCAATAATCTGTATGTTGCCGTATTGC spacer 
length: 39 repeater length: 23

16632   2153764 ATAATCTCTTATAGAATTGAAAG AGATTGTTTTATTAATACCAAGTAGACAATTATATATTTT spacer 
length: 40 repeater length: 23

16633   2153828 ATAATCTCTTATAGAATTGAAAG CCAAAACATGTCACATGTGCCGATATTGATATTTACAAA spacer 
length: 39 repeater length: 23

16634   2153891 ATAATCTCTTATAGAATTGAAAG AAATCTACCGATCAACGGACGAGGGGGAACGCTAAGAA spacer 
length: 38 repeater length: 23

16635   2153953 ATAATCTCTTATAGAATTGAAAG GGGAGTTCCCATTCGATTTTGGGAACCCTCAAGCACAGTCTGTG spacer 
length: 44 repeater length: 23

16636   2154021 ATAATCTCTTATAGAATTGAAAG TTGTGCGCCTAGAGTTGCTACGCCTTGTTTCCACACCTCAT spacer 
length: 41 repeater length: 23

16637   2154086 ATAATCTCTTATAGAATTGAAAG CTAACTTGTTAAAGTTCTGTTGTAGCTCGTTAAGTTGT spacer 
length: 38 repeater length: 23

16638   2154148 ATAATCTCTTATAGAATTGAAAG GTTCCAGCTAAGATGTTCTTTCCTGCAGTCTTTGTT spacer length: 
36 repeater length: 23

16639   2154208 ATAATCTCTTATAGAATTGAAAG AACTAAGCCTTCACTAGGTGAGATAAAGAGCATAGCTAT spacer 
length: 39 repeater length: 23

16640   2154271 ATAATCTCTTATAGAATTGAAAG ATCCGTTCTCCGTCCCGATCCGTACCGTTCTCTGTACT spacer 
length: 38 repeater length: 23

16641   2154333 ATAATCTCTTATAGAATTGAAAG AGCATAACTTCATCTTCTTCTACAACTTCGACAGCTT spacer length: 
37 repeater length: 23

16642   2154394 ATAATCTCTTATAGAATTGAAAG TTAATTTATTGTCATCAAATCTATTTAGATACGCTAGTATTA spacer 
length: 42 repeater length: 23

16643   2154460 ATAATCTCTTATAGAATTGAAAG ATATTTCTTCGAATGGGTTTTCTGTATCACCTTCTTCAT spacer 
length: 39 repeater length: 23

16644   2154523 ATAATCTCTTATAGAATTGAAAG CATTTGTTATCAACTGTCCGGGTCCAGCGCTAGATGCGGT spacer 
length: 40 repeater length: 23

16645   2154587 ATAATCTCTTATAGAATTGAAAG CAAAGTCAGAGCTGGACTATCGTAGACATCTATAATA spacer length: 
37 repeater length: 23

16646   2154648 ATAATCTCTTATAGAATTGAAAG ACGTAGCCTAGACTTGCTATAACTCCGTTGTATTGCCC spacer 
length: 38 repeater length: 23

16647   2154710 ATAATCTCTTATAGAATTGAAAG ATACCAACAGCAACAACAAACTTATTCTTCGCTCATACA spacer 
length: 39 repeater length: 23

16648   2154773 ATAATCTCTTATAGAATTGAAAG ACGAACACACCCCTTAAAACTCTTTTTCCAACATTCACCT spacer 
length: 40 repeater length: 23

16649   2154837 ATAATCTCTTATAGAATTGAAAG CAAAGTCAGAGCTGGACTATCGTAGACATCTATAATAGAG spacer 
length: 40 repeater length: 23

16650   2154901 ATAATCTCTTATAGAATTGAAAG TCTTAGCGAACTTGCAAAATATTCCGACCAAAGCTAATA spacer 
length: 39 repeater length: 23

16651   2154964 ATAATCTCTTATAGAATTGAAAG TCAGGTGAGGAAGATGGTCTCCAAAACTACTGTTATTGGT spacer 
length: 40 repeater length: 23

16652   2155028 ATAATCTCTTATAGAATTGAAAG GAGAGCTACAAACACGCTACCTAATAAAATTTCCAGATTGTAG spacer 
length: 43 repeater length: 23

16653   2155095 ATAATCTCTTATAGAATTGAAAG ATACAGATTTCGTTATCCATATCCTACATGACTTTCC spacer length: 
37 repeater length: 23

16654   2155156 ATAATCTCTTATAGAATTGAAAG ATACATCGATCTTGTAATTAGATATCCATTGACTGTTAT spacer 
length: 39 repeater length: 23

16655   2155219 ATAATCTCTTATAGAATTGAAAG ATGGAATAGGCTCTCAACAGCAGTATAATTGGCAAGTATT spacer 
length: 40 repeater length: 23

16656   2155283 ATAATCTCTTATAGAATTGAAAG TCTACTCTTATAATTCCGTTACTTATCTTAACAGAGAACG spacer 



length: 40 repeater length: 23
16657   2155347 ATAATCTCTTATAGAATTGAAAG CGTTTCTATTGCAAGGTCTGAGATTTTTGGCCTGAGTA spacer 

length: 38 repeater length: 23
16658   2155409 ATAATCTCTTATAGAATTGAAAG GTATTGAAACGCTTAAGGTCAGCTCTAATTCTGTACGGAT spacer 

length: 40 repeater length: 23
16659   2155473 ATAATCTCTTATAGAATTGAAAG ATGTTACTAAGTAAGTTTAATAATATATTATAAAATGCCATATA spacer 

length: 44 repeater length: 23
16660   2155541 ATAATCTCTTATAGAATTGAAAG CTAAGCAGTGACTCACAGTTTAGACATTCACAAGTATC spacer 

length: 38 repeater length: 23
16661   2155603 ATAATCTCTTATAGAATTGAAAG TTCTAAGCGTGTAAAGATCTATCTGACAACACGAAACTATG spacer 

length: 41 repeater length: 23
16662   2155668 ATAATCTCTTATAGAATTGAAAG TTGAATATTGTACAAAGGAACGTTTAACCCTATAATAGAC spacer 

length: 40 repeater length: 23
16663   2155732 ATAATCTCTTATAGAATTGAAAG CAATCCCATTCGTTTTACTCACTTCTAAGAACCTCGC spacer length: 

37 repeater length: 23
16664   2155793 ATAATCTCTTATAGAATTGAAAG AGTCTCTGCATCATGATCCCTGCCCCAGCTAAGACGTTCT spacer 

length: 40 repeater length: 23
16665   2155857 ATAATCTCTTATAGAATTGAAAG ACGATTTTCGGTGTGAATAATGTAAATTTGCAAGTATCTG spacer 

length: 40 repeater length: 23
16666   2155921 ATAATCTCTTATAGAATTGAAAG GTCTTTATGGCCCTCTGGGTCTTTCCACCATTGAGAGGA spacer 

length: 39 repeater length: 23
16667   2155984 ATAATCTCTTATAGAATTGAAAG TTATCCTCATTCTATCGGTGAGTGGAACAAATTGGGTAGC spacer 

length: 40 repeater length: 23
16668   2156048 ATAATCTCTTATAGAATTGAAAG ATCGTTATGCTGTAAACTTCCCCGGTTCTCAATCCCGTTT spacer 

length: 40 repeater length: 23
16669   2156112 ATAATCTCTTATAGAATTGAAAG AGTTAACAATACTTTATTGTCAAAGAAGCAAGGATATGCG spacer 

length: 40 repeater length: 23
16670   2156176 ATAATCTCTTATAGAATTGAAAG TTCAAACTAGATCTAGAAGATTTCTATCGGCATCTTTACAT spacer 

length: 41 repeater length: 23
16671   2156241 ATAATCTCTTATAGAATTGAAAG ACGATATGAAAGTTGCCAGAGCCTTAAACAGAATTGGTTC spacer 

length: 40 repeater length: 23
16672   2156305 ATAATCTCTTATAGAATTGAAAG GCTTCTTGTCCCTGAACTCCTTCTTGAAATGGATTTATT spacer 

length: 39 repeater length: 23
16673   2156368 ATAATCTCTTATAGAATTGAAAG TTTCGTATAAGGACCAGAACGGCAATACCCAAACTGT spacer length: 

37 repeater length: 23
16674   2156429 ATAATCTCTTATAGAATTGAAAG ATCTACTACATCATCCTCTACCACGGCAAGCCAACAACTGCGT spacer 

length: 43 repeater length: 23
16675   2156496 ATAATCTCTTATAGAATTGAAAG ATCTAGCGTTGTCTCTGCCGTTATATATTTGAAAGTGT spacer 

length: 38 repeater length: 23
16676   2156558 ATAATCTCTTATAGAATTGAAAG ATCGCTGATCCAGAACCACGTGGCGAATACAGGAAGAACTA spacer 

length: 41 repeater length: 23
16677   2156623 ATAATCTCTTATAGAATTGAAAG ATCAAAAGTCCGCTATGGTCTAACGGTGTAAATAATTCT spacer 

length: 39 repeater length: 23
16678   2156686 ATAATCTCTTATAGAATTGAAAG AATTGGATCCCTACGGTTGACGGATCACCGAAAGTGT spacer length: 

37 repeater length: 23
16679   2156747 ATAATCTCTTATAGAATTGAAAG ATCATATTTTGAATTCTCTTATACAGAAATCTTTGATAT spacer 

length: 39 repeater length: 23
16680   2156810 ATAATCTCTTATAGAATTGAAAG ATAGCTATATATGGAAATGTTCCAGACGCGGAATATGTTGC spacer 

length: 41 repeater length: 23
16681   2156875 ATAATCTCTTATAGAATTGAAAG AAGCCTACACAGGATAGGATACTCAAATTATATGAAAAT spacer 

length: 39 repeater length: 23
16682   2156938 ATAATCTCTTATAGAATTGAAAG TTTGCGCATTTACTTTTGTATGAGCTAGGCTATTTACATCAT spacer 

length: 42 repeater length: 23
16683   2157004 ATAATCTCTTATAGAATTGAAAG CTGAAATATCCTTCAAATTGATTTGCCAATAAATTAA spacer length: 

37 repeater length: 23
16684   2157065 ATAATCTCTTATAGAATTGAAAG TGTTCTGTCGTTACTGTCGTAAAGCACGTCCTATTAT spacer length: 

37 repeater length: 23
16685   2157126 ATAATCTCTTATAGAATTGAAAG ACAGTGCAGAAGTCTAATCCAAATTATTCTACTTTAGC spacer 

length: 38 repeater length: 23
16686   2157188 ATAATCTCTTATAGAATTGAAAG TCCTTGGAGATGTTGATGTTTTATACGGTATTATGTGAA spacer 

length: 39 repeater length: 23
16687   2157251 ATAATCTCTTATAGAATTGAAAG GCACAATTCGCCAACGATTTCGGTTCGCTTTATACCTT spacer 

length: 38 repeater length: 23
16688   2157313 ATAATCTCTTATAGAATTGAAAG CAAATTTCGGCGAAAATTGTACCGAATTTCGGCATTGCTGG spacer 

length: 41 repeater length: 23
16689   2157378 ATAATCTCTTATAGAATTGAAAG AAGATCATGGTATTGATATTCAAAAACATTATTCAGAGTG spacer 

length: 40 repeater length: 23
16690   2157442 ATAATCTCTTATAGAATTGAAAG ATTAGAAAAGTTTAAGATTACGCATGCAAATATGTTTTTGAT spacer 

length: 42 repeater length: 23
16691   2157508 ATAATCTCTTATAGAATTGAAAG TTCTGTTTCGAAGAAAACCCGCCTCAGATTCATTATGGG spacer 

length: 39 repeater length: 23



16692   2157571 ATAATCTCTTATAGAATTGAAAG AAATCAAACGGAAACTCCCCGGATATTATCATGTCTAAA spacer 
length: 39 repeater length: 23

16693   2157634 ATAATCTCTTATAGAATTGAAAG CCTCATCGTAAACATGCAATCTTGCATATTCAGTGTA spacer length: 
37 repeater length: 23

16694   2157695 ATAATCTCTTATAGAATTGAAAG GCGATATATGTTATAAGAGGAGAAGGGACTTTACCCCCT spacer 
length: 39 repeater length: 23

16695   2157758 ATAATCTCTTATAGAATTGAAAG ATATACATCGCCGGTTTTATAGCAACTGCACAGCAACAAAT spacer 
length: 41 repeater length: 23

16696   2157823 ATAATCTCTTATAGAATTGAAAG GAAGTTGCAAAAATTGCCAATGTTTTTTTCAAACGCGT spacer 
length: 38 repeater length: 23

16697   2157885 ATAATCTCTTATAGAATTGAAAG ATTTATGATGAAAATAGGAAATTTTTCAGAAGAATTATA spacer 
length: 39 repeater length: 23

16698   2157948 ATAATCTCTTATAGAATTGAAAG AAAAGTTTAAATACCCGAAGCCACAAAGGTAAAAATA spacer length: 
37 repeater length: 23

16699   2158009 ATAATCTCTTATAGAATTGAAAG CGTTCTAGAGCTAAACGATGCATACGCGGTGGTACAACTA spacer 
length: 40 repeater length: 23

16700   2158073 ATAATCTCTTATAGAATTGAAAG ATTCGGGGAAAACTTATGCATTATAAGAAGAAGAGATATTT spacer 
length: 41 repeater length: 23

16701   2158138 ATAATCTCTTATAGAATTGAAAG TCAAATAAGGAACAACTCTGGGTAAGCCCACAATACGCAA spacer 
length: 40 repeater length: 23

16702   2158202 ATAATCTCTTATAGAATTGAAAG CTTAGCGTCTCAACCTGAACCAAACTTCCTAGATCAAC spacer 
length: 38 repeater length: 23

16703   2158264 ATAATCTCTTATAGAATTGAAAG TAAACTAGATCCTTATATTTCACGTAAATGTAAAGGGG spacer 
length: 38 repeater length: 23

16704   2158326 ATAATCTCTTATAGAATTGAAAG TAAGGAGTAAGCTAGCACTAGCAATAGCGGTTGCAATA spacer 
length: 38 repeater length: 23

16705   2158388 ATAATCTCTTATAGAATTGAAAG ATCACTCCAAGAAGAGGTGAAAAAGCATTCTAAAGCTA
16706   
16707   
16708   crispr 2
16709   2557814 GATAATCTACTATAGAATTGAAAG ATACTGCAAGCGAATTGGCGGAAAATTGGCAGCGACGT spacer 

length: 38 repeater length: 24
16710   2557877 GATAATCTACTATAGAATTGAAAG TTATCTAATTTTAATAATCAAGGAAATTCATTAACTCAAAT spacer 

length: 41 repeater length: 24
16711   2557943 GATAATCTACTATAGAATTGAAAG CCCATTCATCTCTTTCTTTGCAGCTTTGTTCTAACATT spacer 

length: 38 repeater length: 24
16712   2558006 GATAATCTACTATAGAATTGAAAG TGGTAAATAGCTCTGTTAGGCCCAGTTATTCCATATTCTG spacer 

length: 40 repeater length: 24
16713   2558071 GATAATCTACTATAGAATTGAAAG ATTTTCTAATATATCTAATTCACTCTGCGTATCATTATGGATA spacer 

length: 43 repeater length: 24
16714   2558139 GATAATCTACTATAGAATTGAAAG CCCGCCCAGCCAGACTGTTTTCAGCCCAAACCGGCTAAT spacer 

length: 39 repeater length: 24
16715   2558203 GATAATCTACTATAGAATTGAAAG TCACTCCAAGAGGCTGTAAAGTCCTTACAAGAAGAGGTG
16716   
16717   
16718   crispr 3
16719   2134718 CTTTCAATTCCTTTTAGGATTAATC GTCTACACCTCTTGCGTCTATTATGATATCATATTTGTCA spacer 

length: 40 repeater length: 25
16720   2134784 CTTTCAATTCCTTTTAGGATTAATC AAATACGTTTTCTCCATTGTCATATTGCGCATAAGTTG spacer 

length: 38 repeater length: 25
16721   2134848 CTTTCAATTCCTTTTAGGATTAATC ACCAAGTGAAACTTGGAATATATAACCAAAAAGATA spacer 

length: 36 repeater length: 25
16722   2134910 CTTTCAATTCCTTTTAGGATTAATC GATTCTTCAATAAAGCTGGTAATATACTTTGACAGAA spacer 

length: 37 repeater length: 25
16723   2134973 CTTTCAATTCCTTTTAGGATTAATC AGTAATAGAAACTCATTCAGAGTCTCTTCCAACCCGTAC spacer 

length: 39 repeater length: 25
16724   2135038 CTTTCAATTCCTTTTAGGATTAATC CGTGGTAGTGGTGGTAGTTGTTGTTGTTGTAGGC spacer length: 

34 repeater length: 25
16725   2135098 CTTTCAATTCCTTTTAGGATTAATC TAGTATAGTGTTACAGTTAAACGCTGTACCGAATAATG spacer 

length: 38 repeater length: 25
16726   2135162 CTTTCAATTCCTTTTAGGATTAATC TAGTATAGTGTTACAGTTAAACGCTGTACCGAATAATG spacer 

length: 38 repeater length: 25
16727   2135226 CTTTCAATTCCTTTTAGGATTAATC AAAATGTTTAATATTGGTGGAGTAGTTGATTTCGATAATA spacer 

length: 40 repeater length: 25
16728   2135292 CTTTCAATTCCTTTTAGGATTAATC AAGGGTAATAGAAAGCATGCCCATATCAGCAAGTTCTA spacer 

length: 38 repeater length: 25
16729   2135356 CTTTCAATTCCTTTTAGGATTAATC GTAAAATCCCCAACGCCACATACGTTATAAGGGAAGAT spacer 

length: 38 repeater length: 25
16730   2135420 CTTTCAATTCCTTTTAGGATTAATC CTAGTGTTAAAATATATTTCAAGCCTTACGATGAGA spacer 

length: 36 repeater length: 25
16731   2135482 CTTTCAATTCCTTTTAGGATTAATC CATGCATCAGTTCATCGTAGTTGAACTCAGCATGGA spacer 



length: 36 repeater length: 25
16732   2135544 CTTTCAATTCCTTTTAGGATTAATC CAAATCCATTCGAGGAAGTGTTAGAAGAGGTGTATGGTG spacer 

length: 39 repeater length: 25
16733   2135609 CTTTCAATTCCTTTTAGGATTAATC CAGAGGGAAAAAGTTTGCAGGAGATTTCAAGTATTAC spacer 

length: 37 repeater length: 25
16734   2135672 CTTTCAATTCCTTTTAGGATTAATC CAATATTAAATATTAGTGATTTGGTAATAACGAAAATAA spacer 

length: 39 repeater length: 25
16735   2135737 CTTTCAATTCCTTTTAGGATTAATC GAGTGAGACCATGATCATTAACACTGATATTACGGTAA spacer 

length: 38 repeater length: 25
16736   2135801 CTTTCAATTCCTTTTAGGATTAATC AACAAAACTTCACCAGTGATGGAACATTTGAATGTA spacer 

length: 36 repeater length: 25
16737   2135863 CTTTCAATTCCTTTTAGGATTAATC AAACCGCAAGCAATAATGTACTTACGATAAGGGTGATAC spacer 

length: 39 repeater length: 25
16738   2135928 CTTTCAATTCCTTTTAGGATTAATC ATATGATTATGAGCGATAAGAATGATGCAATATTAGATATA spacer 

length: 41 repeater length: 25
16739   2135995 CTTTCAATTCCTTTTAGGATTAATC GAATATACAGAGAATAGAGAATAGAGAACAGAGAACG spacer 

length: 37 repeater length: 25
16740   2136058 CTTTCAATTCCTTTTAGGATTAATC CCGTGATCAGATACAGTAACAGTCATGTTTTTATC spacer length: 

35 repeater length: 25
16741   2136119 CTTTCAATTCCTTTTAGGATTAATC CATGGAAACGGGAGGAGGGTGAGACAATGAAGGTTA spacer 

length: 36 repeater length: 25
16742   2136181 CTTTCAATTCCTTTTAGGATTAATC CACATCTTTAGAGGCGAACTACAGGGGGTACAGCAAC spacer 

length: 37 repeater length: 25
16743   2136244 CTTTCAATTCCTTTTAGGATTAATC GTAGTGTGAGTAGTGTAGTAGTAGTGGCCTGAATAAGTA spacer 

length: 39 repeater length: 25
16744   2136309 CTTTCAATTCCTTTTAGGATTAATC AAATTCTGCAAAGGTAACACAATTGACGAGGTAA spacer length: 

34 repeater length: 25
16745   2136369 CTTTCAATTCCTTTTAGGATTAATC CGGTTACGGGGACGTTTGGACATTTAGCAGCGCATCCCA spacer 

length: 39 repeater length: 25
16746   2136434 CTTTCAATTCCTTTTAGGATTAATC TCCCTTCCTCTCTTTCCGCTTTTGCTCGCTTCGTTTAAC spacer 

length: 39 repeater length: 25
16747   2136499 CTTTCAATTCCTTTTAGGATTAATC GGCATAACCGCTGCTTTCGGCTGCTGCTGCTAATTGGTCT spacer 

length: 40 repeater length: 25
16748   2136565 CTTTCAATTCCTTTTAGGATTAATC CCTTCAGCAAGTTGAAGATCTTAAGCGTTTCTTCATCT spacer 

length: 38 repeater length: 25
16749   2136629 CTTTCAATTCCTTTTAGGATTAATC ACGCTGAACGACGTAAACAAGCTCGCACAGAAGAAAA spacer 

length: 37 repeater length: 25
16750   2136692 CTTTCAATTCCTTTTAGGATTAATC AAGTCACTGAATTGTTGGACGAACTAACTGAAAAAATTA spacer 

length: 39 repeater length: 25
16751   2136757 CTTTCAATTCCTTTTAGGATTAATC GGCATTAGAATATGGGTAAAAACTTATAGCGACGAAG spacer 

length: 37 repeater length: 25
16752   2136820 CTTTCAATTCCTTTTAGGATTAATC TGAAGTACTTGTTAATGTTTCACCTCTAAAGAAGA spacer length: 

35 repeater length: 25
16753   2136881 CTTTCAATTCCTTTTAGGATTAATC TTTACCACCGCTCAGACTTCTTGAGATGTTTAAAAC spacer 

length: 36 repeater length: 25
16754   2136943 CTTTCAATTCCTTTTAGGATTAATC GAATTCTATCAAGTATTGCGGAAGTAAATACTTCATATTTATC spacer 

length: 43 repeater length: 25
16755   2137012 CTTTCAATTCCTTTTAGGATTAATC TCCACTTGGCATATCTTTGGCTGAAGTTCCTTGGTGT spacer 

length: 37 repeater length: 25
16756   2137075 CTTTCAATTCCTTTTAGGATTAATC CTTCAAGTTGATGAAGTTATAAAAATGTTTGAAGC spacer length: 

35 repeater length: 25
16757   2137136 CTTTCAATTCCTTTTAGGATTAATC CACATTAGCAAGAATCGTGCTAGCTACAGTTGGAT spacer length: 

35 repeater length: 25
16758   2137197 CTTTCAATTCCTTTTAGGATTAATC AACTTGGAAGAGTTTAGTGATAAAATCATGGAAATGTT spacer 

length: 38 repeater length: 25
16759   2137261 CTTTCAATTCCTTTTAGGATTAATC TGTTAATATTGCCGGTTCGGCTAGTGATATAGTGTGGTTC spacer 

length: 40 repeater length: 25
16760   2137327 CTTTCAATTCCTTTTAGGATTAATC GGTAATGGTCTGTATATTGTCTTTAAGTATTTA spacer length: 

33 repeater length: 25
16761   2137386 CTTTCAATTCCTTTTAGGATTAATC AGCACTAATTGCGAGATTTGAGGATGCCATCAGAAGTA spacer 

length: 38 repeater length: 25
16762   2137450 CTTTCAATTCCTTTTAGGATTAATC CAAGCTAAGATTGCGAGTACAAGCGATCACTTACACAAA spacer 

length: 39 repeater length: 25
16763   2137515 CTTTCAATTCCTTTTAGGATTAATC ACGCCGTTTCTCTATAGTTATTGAACCATGCAATATCAT spacer 

length: 39 repeater length: 25
16764   2137580 CTTTCAATTCCTTTTAGGATTAATC GGTGAAAAAGCATTCTAAAGCTATTCTTAGGCTTGCTAA
16765   
16766   
16767   crispr 4
16768   2112739 GATTAATCCCAAAAGGAATTGAAAG TCACATCCCTCACAATCCATAATGAAAATGTCGGCA spacer 

length: 36 repeater length: 25



16769   2112801 GATTAATCCCAAAAGGAATTGAAAG ATTTTAGCAATGCAATAGATCAACAATTGAAAGAAAC spacer 
length: 37 repeater length: 25

16770   2112864 GATTAATCCCAAAAGGAATTGAAAG ATTTTCATCTCTTGGATTGAAAATAAATGAATTTTCTT spacer 
length: 38 repeater length: 25

16771   2112928 GATTAATCCCAAAAGGAATTGAAAG TGTTTCACAAATTTCAAACTTGCAAACGCAACAATTAAAT spacer 
length: 40 repeater length: 25

16772   2112994 GATTAATCCCAAAAGGAATTGAAAG GTTTTTGGTCAAATATTTGGACAACACTTACAAGAATTG spacer 
length: 39 repeater length: 25

16773   2113059 GATTAATCCCAAAAGGAATTGAAAG TAGTCAACGACAAAGTGCTTAAAACCCGTGTTATACT spacer 
length: 37 repeater length: 25

16774   2113122 GATTAATCCCAAAAGGAATTGAAAG GCTGTAATAGTCGCAATAGCAAAAGCCGAAACAATGAG spacer 
length: 38 repeater length: 25

16775   2113186 GATTAATCCCAAAAGGAATTGAAAG CAATAGAATTTTTCTTAGTTGGCATTGACAAGTATAATTC spacer 
length: 40 repeater length: 25

16776   2113252 GATTAATCCCAAAAGGAATTGAAAG CAAAATTCCAAACTTTGGGAATTTCTAGTTTCCAAATTT spacer 
length: 39 repeater length: 25

16777   2113317 GATTAATCCCAAAAGGAATTGAAAG TTTAAACGCCTTGCAATGGTAGAAACATCAGTAGAAGA spacer 
length: 38 repeater length: 25

16778   2113381 GATTAATCCCAAAAGGAATTGAAAG CGCTTTCGACTGCGACAACTGTCGTTTGGCTCATTTGTTG spacer 
length: 40 repeater length: 25

16779   2113447 GATTAATCCCAAAAGGAATTGAAAG TTATTTCAAATACTATTATCTCCGCCATATGTTTACA spacer 
length: 37 repeater length: 25

16780   2113510 GATTAATCCCAAAAGGAATTGAAAG ATTATCTGCAATTTTAGCAACTGAGAGGGCAATAATT spacer 
length: 37 repeater length: 25

16781   2113573 GATTAATCCCAAAAGGAATTGAAAG TTTTTTCTTTAAAAGCTCTAGGCAGTTCATTTCTATTTC spacer 
length: 39 repeater length: 25

16782   2113638 GATTAATCCCAAAAGGAATTGAAAG CATGCCAAATTTGTAATCCCTAGCTTGCTGAACAAAAT spacer 
length: 38 repeater length: 25

16783   2113702 GATTAATCCCAAAAGGAATTGAAAG AGTACTGATAATCTGAAGGTATTGGACTAGAACCCATGAAGTT spacer 
length: 43 repeater length: 25

16784   2113771 GATTAATCCCAAAAGGAATTGAAAG GCTTTAACTTGGTACGCACTTTACGCCATGATAAAC spacer 
length: 36 repeater length: 25

16785   2113833 GATTAATCCCAAAAGGAATTGAAAG GAATTTTGTGTTACTGCAACGCCAAGATTTTCAAATGT spacer 
length: 38 repeater length: 25

16786   2113897 GATTAATCCCAAAAGGAATTGAAAG GTTGAATTTTTGCAACTGGTATGTTGTATTTTTGC spacer length: 
35 repeater length: 25

16787   2113958 GATTAATCCCAAAAGGAATTGAAAG AATTTGTTACACGGCTAGGATTTTTTTTCCTAGATGTACAA spacer 
length: 41 repeater length: 25

16788   2114025 GATTAATCCCAAAAGGAATTGAAAG TTCTAATCTTTTGCCCATTACTGCATCATATCTACTA spacer 
length: 37 repeater length: 25

16789   2114088 GATTAATCCCAAAAGGAATTGAAAG ATCTTTACCTTTATATAAATCTTGTTCGTAACAAATA spacer 
length: 37 repeater length: 25

16790   2114151 GATTAATCCCAAAAGGAATTGAAAG ACAAAACGAGGAGTTTATAGTAAAATCAACTATGAA spacer 
length: 36 repeater length: 25

16791   2114213 GATTAATCCCAAAAGGAATTGAAAG ATTATTTGAAGAGAGGGTGAGAGAAGCATGAAAA spacer length: 
34 repeater length: 25

16792   2114273 GATTAATCCCAAAAGGAATTGAAAG AACTACAACGAGGTGAGAAACGATGACTAAACGTT spacer length: 
35 repeater length: 25

16793   2114334 GATTAATCCCAAAAGGAATTGAAAG TTTAACCAGCATAACAGCATCTAAAAGAATGGGAATT spacer 
length: 37 repeater length: 25

16794   2114397 GATTAATCCCAAAAGGAATTGAAAG TAGATATATGGCGATGAATTGCATTAGTCAGTGGT spacer length: 
35 repeater length: 25

16795   2114458 GATTAATCCCAAAAGGAATTGAAAG ATTTTTAACGCTATGACGCTAGCCCTCATGTTAGCTTT spacer 
length: 38 repeater length: 25

16796   2114522 GATTAATCCCAAAAGGAATTGAAAG AAAGTTTGTTCTTCTGTTTCGTTTTGTTGTTCTGAC spacer 
length: 36 repeater length: 25

16797   2114584 GATTAATCCCAAAAGGAATTGAAAG CCCCTTTTGCCGTCTTTTTAGTTACCACAATGCACCA spacer 
length: 37 repeater length: 25

16798   2114647 GATTAATCCCAAAAGGAATTGAAAG CCGTATCCAGAAATAATTAACCAATCGCTTGTTTGTGA spacer 
length: 38 repeater length: 25

16799   2114711 GATTAATCCCAAAAGGAATTGAAAG AAATTAACGTAAAGAGGGAATTTCTCGCACCTATCA spacer 
length: 36 repeater length: 25

16800   2114773 GATTAATCCCAAAAGGAATTGAAAG GAATAAACATTGGTACTGTACTTTGTAGTACTGCATACGGT spacer 
length: 41 repeater length: 25

16801   2114840 GATTAATCCCAAAAGGAATTGAAAG GCATCTGTCGGCAACCTCACTTATTCACGTGGGGGTGC spacer 
length: 38 repeater length: 25

16802   2114904 GATTAATCCCAAAAGGAATTGAAAG TCTCTCAGAAACTCCCAACAAATTTGCTATTTGTTG spacer 
length: 36 repeater length: 25

16803   2114966 GATTAATCCCAAAAGGAATTGAAAG TGCAATTTGTTGAATTGAATAACCTTTTCTAATTAGTT spacer 
length: 38 repeater length: 25

16804   2115030 GATTAATCCCAAAAGGAATTGAAAG TTGAACTTGTAGAAATTGTTCATATGAAACAGCATAATTTT spacer 



length: 41 repeater length: 25
16805   2115097 GATTAATCCCAAAAGGAATTGAAAG TTTACAGTTAATGGAATTCCTTTTTGTGCATACAATAAC spacer 

length: 39 repeater length: 25
16806   2115162 GATTAATCCCAAAAGGAATTGAAAG CTCATTATTTCATCATAAAGATTATCCACTGCAAT spacer length: 

35 repeater length: 25
16807   2115223 GATTAATCCCAAAAGGAATTGAAAG ATGCATTCCACCTCTGTTTCTTCCTCTTTACGCATTTC spacer 

length: 38 repeater length: 25
16808   2115287 GATTAATCCCAAAAGGAATTGAAAG CTCTATATTCTACTATCCTCCCTCTCTGCTCTGGC spacer length: 

35 repeater length: 25
16809   2115348 GATTAATCCCAAAAGGAATTGAAAG ATCTCTGATTTCTCAGTTCTCTAATTCCGAATACTACA spacer 

length: 38 repeater length: 25
16810   2115412 GATTAATCCCAAAAGGAATTGAAAG TAAAACTGCTCAAAAATGCTAGAATTATAATTATGGCTAT spacer 

length: 40 repeater length: 25
16811   2115478 GATTAATCCCAAAAGGAATTGAAAG ATTTTGAATGTTACGACTCTCGTCATTTTTCCACCTCTTC spacer 

length: 40 repeater length: 25
16812   2115544 GATTAATCCCAAAAGGAATTGAAAG GGAGTAATCTTTCCAGTCAAAAGACTTTCAGCCCT spacer length: 

35 repeater length: 25
16813   2115605 GATTAATCCCAAAAGGAATTGAAAG TTTATAAGCTTCAATAGAGCTTTATCTTGAGCAAT spacer length: 

35 repeater length: 25
16814   2115666 GATTAATCCCAAAAGGAATTGAAAG ATAAATGGTACGTCTTCAGGCGGAAAGCCTTCCATTTG spacer 

length: 38 repeater length: 25
16815   2115730 GATTAATCCCAAAAGGAATTGAAAG ATATTACCTTGCTGGATAAAGTTAATGATTTCA spacer length: 

33 repeater length: 25
16816   2115789 GATTAATCCCAAAAGGAATTGAAAG ATCTTTAATAAATCCTCCTTTATTCTCATGTAATGCA spacer 

length: 37 repeater length: 25
16817   2115852 GATTAATCCCAAAAGGAATTGAAAG TTATATTACGATAAAAGTGCCAGATATGGTTGTTGGCAT spacer 

length: 39 repeater length: 25
16818   2115917 GATTAATCCCAAAAGGAATTGAAAG CCCACCAGAAAAAAAGAAGGGTGGGGGGCAAGGGCCCCG spacer 

length: 39 repeater length: 25
16819   2115982 GATTAATCCCAAAAGGAATTGAAAG GCATATATTATTGGCTGAGGTAAGGTCGGCATATCTGTC spacer 

length: 39 repeater length: 25
16820   2116047 GATTAATCCCAAAAGGAATTGAAAG CCATCCAAGCCTTGATTTGATATTCCTTTTAATGTCTG spacer 

length: 38 repeater length: 25
16821   2116111 GATTAATCCCAAAAGGAATTGAAAG TTCATTATCCTCAATTTTTTCTATACCCTTGTTGTTCAT spacer 

length: 39 repeater length: 25
16822   2116176 GATTAATCCCAAAAGGAATTGAAAG CCCCACTGGAATGCACCATTTCTTGCAAGTAATACATT spacer 

length: 38 repeater length: 25
16823   2116240 GATTAATCCCAAAAGGAATTGAAAG ATGCAGTTTGGCCTAAAGGAATATATACGTTAATGTCTG spacer 

length: 39 repeater length: 25
16824   2116305 GATTAATCCCAAAAGGAATTGAAAG CCATTATTCGGCACTGCATTTAATTGAAGCACTATAC spacer 

length: 37 repeater length: 25
16825   2116368 GATTAATCCCAAAAGGAATTGAAAG AATATTTTGAATATTTGTACACCCATATGAAAAACGCA spacer 

length: 38 repeater length: 25
16826   2116432 GATTAATCCCAAAAGGAATTGAAAG TATCTCTTATTCGTAAGGGTTAAAACAAAATTATCT spacer 

length: 36 repeater length: 25
16827   2116494 GATTAATCCCAAAAGGAATTGAAAG TTTTTATTTAAGAACACTGATGGAAAGATCTATA spacer length: 

34 repeater length: 25
16828   2116554 GATTAATCCCAAAAGGAATTGAAAG ACCCATATTGAAGAGTTTGAGCATAAAAATGATTCT spacer 

length: 36 repeater length: 25
16829   2116616 GATTAATCCCAAAAGGAATTGAAAG TGATTGCGTTACGTCACCATGGGGCTATTCGTTCTGA spacer 

length: 37 repeater length: 25
16830   2116679 GATTAATCCCAAAAGGAATTGAAAG TTAATGTGAAGAAAATTGTTAAACGCGTTTTGCGACAT spacer 

length: 38 repeater length: 25
16831   2116743 GATTAATCCCAAAAGGAATTGAAAG CACTACATCTATTGTTTTTCCTTTTGTAAGACATTCCTC spacer 

length: 39 repeater length: 25
16832   2116808 GATTAATCCCAAAAGGAATTGAAAG CTGTTATTACGTCTCTAATTGCCACGGGCTTAAAAAGCG spacer 

length: 39 repeater length: 25
16833   2116873 GATTAATCCCAAAAGGAATTGAAAG ATCAATTTACGCCTTTTAGAAATCCAATTTCAATTATT spacer 

length: 38 repeater length: 25
16834   2116937 GATTAATCCCAAAAGGAATTGAAAG GAAGCAATAGCCAACCCACAAAGCTGACACTATTCATTCGT spacer 

length: 41 repeater length: 25
16835   2117004 GATTAATCCCAAAAGGAATTGAAAG GTATTCAAAAGAGAACTGGGGGATTCAAGGTAATACC spacer 

length: 37 repeater length: 25
16836   2117067 GATTAATCCCAAAAGGAATTGAAAG CTCCGTAAGGCCCCCATACAGTAAAGTAGCAGTTT spacer length: 

35 repeater length: 25
16837   2117128 GATTAATCCCAAAAGGAATTGAAAG ATAGAAATATAAATCTCAGCAATTCTTGATATATTG spacer 

length: 36 repeater length: 25
16838   2117190 GATTAATCCCAAAAGGAATTGAAAG TCCGTTATCATGTTGACTGGAAATGCGTTTAATAG spacer length: 

35 repeater length: 25
16839   2117251 GATTAATCCCAAAAGGAATTGAAAG ACCCACAGCACATTGCCATATCCACTAAAATTATACTG spacer 

length: 38 repeater length: 25



16840   2117315 GATTAATCCCAAAAGGAATTGAAAG ATAAATATGTTAACGAATGTTGTAAATTGGTATTCGT spacer 
length: 37 repeater length: 25

16841   2117378 GATTAATCCCAAAAGGAATTGAAAG AAAGGAATAATAAGCATGAACCGGGGAGTTCACGCTT spacer 
length: 37 repeater length: 25

16842   2117441 GATTAATCCCAAAAGGAATTGAAAG TCAAACTCATGAAGCTACTGTAATCCATTTCACATAA spacer 
length: 37 repeater length: 25

16843   2117504 GATTAATCCCAAAAGGAATTGAAAG ATCATTTCGTGAAATTTTCGCAACAAACGAAAAAAAT spacer 
length: 37 repeater length: 25

16844   2117567 GATTAATCCCAAAAGGAATTGAAAG ATTATATTGATAAATTGATAAGAATGCCCGAAAATGATT spacer 
length: 39 repeater length: 25

16845   2117632 GATTAATCCCAAAAGGAATTGAAAG 
AAAAACTTTTCACATTCGACATTAAAAAATAAAATAATTTTGGATTAATCCCAAAAGAAATTGAAAGAATTCGTATACCTTAGTAG
TATTATCATCAATATTGTA spacer length: 105 repeater length: 25

16846   2117763 GATTAATCCCAAAAGGAATTGAAAG TTCTCAATTGCCTTTCCCACGATAACCTCAATCCAGTA spacer 
length: 38 repeater length: 25

16847   2117827 GATTAATCCCAAAAGGAATTGAAAG TCTACGTTGTTAAATTCATATACAGCTTGGCTCATA spacer 
length: 36 repeater length: 25

16848   2117889 GATTAATCCCAAAAGGAATTGAAAG ACGTATTTAAATTTTTTGGTAGTACTTTCCTTGTGTA spacer 
length: 37 repeater length: 25

16849   2117952 GATTAATCCCAAAAGGAATTGAAAG AGTATACAACAATGCAATAAGTGTTGATAGCTTTGCATCT spacer 
length: 40 repeater length: 25

16850   2118018 GATTAATCCCAAAAGGAATTGAAAG CGCTTCTCCGTCTTTTCAGTTATAATGCGTAAAAGCTTA spacer 
length: 39 repeater length: 25

16851   2118083 GATTAATCCCAAAAGGAATTGAAAG CAGCAAGAAGTTCACTCTCTACATCTTATGATTTCG spacer 
length: 36 repeater length: 25

16852   2118145 GATTAATCCCAAAAGGAATTGAAAG CGTTTTCGTCTGGATTATTTATTATCTCTAAGCCC spacer length: 
35 repeater length: 25

16853   2118206 GATTAATCCCAAAAGGAATTGAAAG ACCTTTATTTTAAGTCCTAGCCTCTTCCCTATCCA spacer length: 
35 repeater length: 25

16854   2118267 GATTAATCCCAAAAGGAATTGAAAG TTGTTTCACCTCCTTATTAAAAGCGACAGACGGTCGA spacer 
length: 37 repeater length: 25

16855   2118330 GATTAATCCCAAAAGGAATTGAAAG TCATTTCACTGTGTAGAGGTTGAACACCTAATTTTT spacer 
length: 36 repeater length: 25

16856   2118392 GATTAATCCCAAAAGGAATTGAAAG CTTTGATTGTCCGCTCTCGTTCTTTTCCACACTGAAGAT spacer 
length: 39 repeater length: 25

16857   2118457 GATTAATCCCAAAAGGAATTGAAAG AGCTTTATGACACTCATTATCATATACTCAAAATTAT spacer 
length: 37 repeater length: 25

16858   2118520 GATTAATCCCAAAAGGAATTGAAAG TCGATTTTTTTCGAGGATGGATTTGTTTCATGAAAGAGC spacer 
length: 39 repeater length: 25

16859   2118585 GATTAATCCCAAAAGGAATTGAAAG CAGCTCGACGATGACGAATACAAGATGCTGTATAATGC spacer 
length: 38 repeater length: 25

16860   2118649 GATTAATCCCAAAAGGAATTGAAAG TTTCTCAACTGATCCACGGCTTCAGAGAAGATGTTTGGA spacer 
length: 39 repeater length: 25

16861   2118714 GATTAATCCCAAAAGGAATTGAAAG GAACGAACATGGTAAGCCCTGAGGACCTTGAAAACGAT spacer 
length: 38 repeater length: 25

16862   2118778 GATTAATCCCAAAAGGAATTGAAAG CTCAGCAGATTTAAACTAACGATATTAATTGTACACACT spacer 
length: 39 repeater length: 25

16863   2118843 GATTAATCCCAAAAGGAATTGAAAG TTAAGTTGTTTTGCTCTATTTAAAACAAAAATAATCCA spacer 
length: 38 repeater length: 25

16864   2118907 GATTAATCCCAAAAGGAATTGAAAG CAAGTGCAATAGCAAACTACTACTAAATATAACATATA spacer 
length: 38 repeater length: 25

16865   2118971 GATTAATCCCAAAAGGAATTGAAAG CTATATGGGGTCAGGGTGGAACTAAAATCGTGGCTTT spacer 
length: 37 repeater length: 25

16866   2119034 GATTAATCCCAAAAGGAATTGAAAG CTTACTTAAGCCTAATATCTCCGCAACTTCATCAATAG spacer 
length: 38 repeater length: 25

16867   2119098 GATTAATCCCAAAAGGAATTGAAAG GAACTCTCTATTGCTGACGAACTAAGAGAAAATTGTTTCA spacer 
length: 40 repeater length: 25

16868   2119164 GATTAATCCCAAAAGGAATTGAAAG TCTAACAATGAATCTGTCATAAAGTGCCCGCAACTCT spacer 
length: 37 repeater length: 25

16869   2119227 GATTAATCCCAAAAGGAATTGAAAG AGATTATCAATCAAGTGATAGAGATATTGCAATTT spacer length: 
35 repeater length: 25

16870   2119288 GATTAATCCCAAAAGGAATTGAAAG TGTTAGATACGGCAAGGCAAAGATTACAAACAAGGATG spacer 
length: 38 repeater length: 25

16871   2119352 GATTAATCCCAAAAGGAATTGAAAG AAAATGGTGCTTATCGCTATTAGGTAGTCGGCGTTGTT spacer 
length: 38 repeater length: 25

16872   2119416 GATTAATCCCAAAAGGAATTGAAAG ACTACTCTTACTTTTTGCATTCCTTTTGGAGTAGG spacer length: 
35 repeater length: 25

16873   2119477 GATTAATCCCAAAAGGAATTGAAAG TATTTACGTGCATAAAGAACATACCTCCAGCGCCTCCT spacer 
length: 38 repeater length: 25

16874   2119541 GATTAATCCCAAAAGGAATTGAAAG TCGTAAACTTGAAACTGACCCGTATATCCGAATTTA spacer 
length: 36 repeater length: 25



16875   2119603 GATTAATCCCAAAAGGAATTGAAAG GTATTATTCTCATAATAGGAACCGCCCTAGTGTATGCT spacer 
length: 38 repeater length: 25

16876   2119667 GATTAATCCCAAAAGGAATTGAAAG CGTGATTACATGGAACATTACTTTTCCACCGAATAT spacer 
length: 36 repeater length: 25

16877   2119729 GATTAATCCCAAAAGGAATTGAAAG TTTATGTTTTCGAGTTCTTCTGGTCTTAACATCACTCT spacer 
length: 38 repeater length: 25

16878   2119793 GATTAATCCCAAAAGGAATTGAAAG GTCAGTTATACGCTACATATGAAAAGATAAATGAA spacer length: 
35 repeater length: 25

16879   2119854 GATTAATCCCAAAAGGAATTGAAAG ATCTCTCTTAGTTTTGTCAAAGCTTCTGACCCGCTCC spacer 
length: 37 repeater length: 25

16880   2119917 GATTAATCCCAAAAGGAATTGAAAG TCTATCTTTATTGTTACAACTTTTGCATACGACATAATT spacer 
length: 39 repeater length: 25

16881   2119982 GATTAATCCCAAAAGGAATTGAAAG TCCTCTATCATCTCCTTTAAGCACTGTGTAATCTCACT spacer 
length: 38 repeater length: 25

16882   2120046 GATTAATCCCAAAAGGAATTGAAAG TAATACTGCAGTAACGGTACAAGTCATTGACAGCGC spacer 
length: 36 repeater length: 25

16883   2120108 GATTAATCCCAAAAGGAATTGAAAG GGTATTCAGTAAATTCATGCTATAGTCAATTTCTTA
16884   
16885   
16886   crispr 5
16887   2052134 TGATGAGAGAATAACTAAATTGGAGGAG 

TCTACGAAGAAGTTGGAGCAAGCTGTACAAGAGCTTATTGAGGCTCAGAAAAAAC spacer length: 55 repeater 
length: 28

16888   2052218 TGATGAGAGAATAACTAAATTGGAGGAG 
TCTATACAGAAATTGGTTGATGCTCAAAGAAGGGCGGAAGAAAGAATAGCGAAGCTTGAAAATGCAGTGGAGCAACTGGTTGAGGC
GCAAAAGAGGA spacer length: 97 repeater length: 28

16889   2052344 TGATGAGAGAATAACTAAATTGGAGGAG 
TCAAGTCGAAGATTGCACTAGAGTCAAAAGGTATCATTTCTTTCTTTCCTTCATTTCTTTAACTCTCCGACTACTTCATCAGTATT
GATTTTTACTA

16890   
16891   
16892   crispr 6
16893   2414270 ACAAGGTGAAGCCATTGTATCACTCCAAGAAGAGGTGAA 

GAGACATGGGGATGCGATAGTTTCACTCCAAGAAGAGGTGAAGAGACAAGGTGAAGCCATTGTATCACTCCAGAAGACTGTTGAAA
 spacer length: 86 repeater length: 39

16894   2414396 ACAAGGTGAAGCCATTGTATCACTCCAAGAAGAGGTGAA 
GAGACATGGGGATGCGATAGTTTCACTCCAAGAGGCTGTAAAGTCCTTACAAGAAGAGGTGAAGA spacer length: 65 
repeater length: 39

16895   2414501 ACAAGGTGAAGCCATTGTATCACTCCAAGAAGAGGTGAA 
GAAGTCCATTAGTACTTCCCCCCAAGGAGGTTGGAGAGAGGGAGAAAAAGAGTCGTTTGAGAGGT

16896   
16897   
16898   GCA_000969885.1_ASM96988v1_genomic.fna(findCrispr):
16899   START       REPEAT                           

SPACER                                             
16900   crispr 1
16901   829564 GAAGAAGCCGTAAAACTGTA 

CAACCAGTCCCTGAAAATTGCAGAAGAGCTCGGGAACAAAAGCGGAATTGCACACACACTGCACAATCTTGGAACGATTCATCAGG
ATCAGGGCAACTA spacer length: 99 repeater length: 20

16902   829684 GAAGAAGCCGTAAAACTGTA 
CAACCAGTCCCTGAAAATTGCAGAAGAGCTCGGGAACAAAAGCGGAATTGCATCAACACTGCACCAGCTTGGAATGATTCATCAGA
GGCAGGGCAACTA spacer length: 99 repeater length: 20

16903   829804 GAAGAAGCCGTAAAACTGTA 
TAACAATTCAATTGCTTGGTATAAGCGAGCATGTGTTTTTTCACTTATCAATGACAAGGAGCAAGCAATGTCTGATTTAAAGTACG
CAATTGAGCTTAA

16904   
16905   
16906   crispr 2
16907   1291329 TTATTCCTGATATTTTTGTTCC TGATATTTTTGTTCCTGATATTTCTGTTCTAATATC spacer length: 

36 repeater length: 22
16908   1291388 TTATTCCTGATATTTTTGTTCC TGATATTTCTGTTCTAATATC spacer length: 21 repeater 

length: 22
16909   1291432 TTATTCCTGATATTTTTGTTCC AAATGAGAGAAGTCCAAATAA
16910   
16911   
16912   crispr 3
16913   303708 CCAACATTAATTGTGCCTATAAC 

GTTGTTGTTTATCGTGTTAATTACAGTTACAGTGTTGCTGTTAGCATTGGTCACATATGCATTTGTTCCTGCAACCGCAATTCCAG
CAGGATTCTT spacer length: 96 repeater length: 23

16914   303828 CCAACATTAATTGTGCCTATAAC 
ATTGTTGTTTATCGTATTAATCACAGTGACAGTATTGCTGTTGATATTGACCACATATGCATTTGTTCCTGCGACTGCAATTCCAG



AAGGATGCTC spacer length: 96 repeater length: 23
16915   303948 CCAACATTAATTGTGCCTATAAC 

TGTTATTTATCGTGTTAATTACAGTTACAGTGTTGCTGTTAGCATTGGTCACATACGCATTTGTTCCTGCAAATGCAATTCCAGCA
GGATAATCTC

16916   
16917   
16918   crispr 4
16919   950057 CTGTAGATAAGAATGTAGATAAGA ATGTAGACAAAACTACAGATGACAAAACTACAGATGATACA spacer 

length: 41 repeater length: 24
16920   950123 CTGTAGATAAGAATGTAGATAAGA CTACAGATAAAACTACAGATGATACA spacer length: 26 

repeater length: 24
16921   950174 CTGTAGATAAGAATGTAGATAAGA AAAACTGCAGATGATACATCTGTAAA
16922   
16923   
16924   crispr 5
16925   966915 TGATAAAGCCATTCAGCTTGATCC 

TAACAATTCAATTGCTTGGGATAACAAAGGATGCACTCTCGATAGCTTAAGTAGGTATGATGAAGCAATAAATGCCT spacer 
length: 77 repeater length: 24

16926   967017 TGATAAAGCCATTCAGCTTGATCC 
GAGCAATTCATTTGCTTGGAATAATAAAGGAAGCGCTCTCTATAGTTTAGGTAAGTATGATGAAGCAATAGATGCCT spacer 
length: 77 repeater length: 24

16927   967119 TGATAAAGCCATTCAGCTTGATCC 
AACCTAAGTAGGTTATTGATATTTGTTTTATTGTCATTACTTGCCGCAGAATATTCAAAAAAACAAAACCGTTAGGA

16928   
16929   
16930   crispr 6
16931   3029861 ATTCGAGAGCAAGATCCATTAAAACAAGGATTGAAAC TGGGGTTGCCACTTGCTGGACCTGCTCCCTGCGCGAGA 

spacer length: 38 repeater length: 37
16932   3029937 ATTCGAGAGCAAGATCCATTAAAACAAGGATTGAAAC CCTGGTCCTCTTCCTGGCTCCCACCCACGCTTGTGTT 

spacer length: 37 repeater length: 37
16933   3030012 ATTCGAGAGCAAGATCCATTAAAACAAGGATTGAAAC GATAGTGAGCTTGTAAACGATCTCCACGAACTTGA 

spacer length: 35 repeater length: 37
16934   3030085 ATTCGAGAGCAAGATCCATTAAAACAAGGATTGAAAC TGGATTGAAAGCCCGGAAGCCGCTTGAGTATAAGTAT 

spacer length: 37 repeater length: 37
16935   3030160 ATTCGAGAGCAAGATCCATTAAAACAAGGATTGAAAC CATCGTACCAGAGTTTGGCCGCCATCAATTCCCTTG 

spacer length: 36 repeater length: 37
16936   3030234 ATTCGAGAGCAAGATCCATTAAAACAAGGATTGAAAC AATCTCTGCCGTCTGCTGTCATGCCTGGACGGTAT 

spacer length: 35 repeater length: 37
16937   3030307 ATTCGAGAGCAAGATCCATTAAAACAAGGATTGAAAC CTCAAACCTTACTAATCTAACACATGAAATCGTAAC 

spacer length: 36 repeater length: 37
16938   3030381 ATTCGAGAGCAAGATCCATTAAAACAAGGATTGAAAC TTGTTATAGCTGTCTGCATAGACTCAGGCATATT 

spacer length: 34 repeater length: 37
16939   3030453 ATTCGAGAGCAAGATCCATTAAAACAAGGATTGAAAC TGATTCAAGTGTTTCACGGCTTTCTGTCCTCCGA 

spacer length: 34 repeater length: 37
16940   3030525 ATTCGAGAGCAAGATCCATTAAAACAAGGATTGAAAC ATCGCAGCAGCCGACGGGATGGTCTCAAAGGCAGCA 

spacer length: 36 repeater length: 37
16941   3030599 ATTCGAGAGCAAGATCCATTAAAACAAGGATTGAAAC ATTGTATCAGTAAGATGTGTACTAAGAGCAATGCA 

spacer length: 35 repeater length: 37
16942   3030672 ATTCGAGAGCAAGATCCATTAAAACAAGGATTGAAAC CCCCCGTATATGCTTTCTCAAAAAGAGAGAGCGTA 

spacer length: 35 repeater length: 37
16943   3030745 ATTCGAGAGCAAGATCCATTAAAACAAGGATTGAAAC ATATCGGCATTGCAGGCACGGATAAAGATCTTC 

spacer length: 33 repeater length: 37
16944   3030816 ATTCGAGAGCAAGATCCATTAAAACAAGGATTGAAAC TAATAAGCAGTTTCAAAAATATACTAAATAAAA 

spacer length: 33 repeater length: 37
16945   3030887 ATTCGAGAGCAAGATCCATTAAAACAAGGATTGAAAC CTGATCCAACGCTTGATATGAACTTTGAACGAG 

spacer length: 33 repeater length: 37
16946   3030958 ATTCGAGAGCAAGATCCATTAAAACAAGGATTGAAAC TTAGAGTACGAAGGTCTTGATCTTGAGACTATA 

spacer length: 33 repeater length: 37
16947   3031029 ATTCGAGAGCAAGATCCATTAAAACAAGGATTGAAAC 

CTGTAAATGTTGCGCCTGTTCCATTAAAACAAGGATTGAAACTTAGGGGAGTTGTTACAGGGGATTAATGATATTCCT 
spacer length: 78 repeater length: 37

16948   3031145 ATTCGAGAGCAAGATCCATTAAAACAAGGATTGAAAC TTCGATTTCCGAAACTGATAAACTCATCTCAAAA 
spacer length: 34 repeater length: 37

16949   3031217 ATTCGAGAGCAAGATCCATTAAAACAAGGATTGAAAC TCATAGGGACTCCCCATTCTGCAGCTTCCGGGCTAAT 
spacer length: 37 repeater length: 37

16950   3031292 ATTCGAGAGCAAGATCCATTAAAACAAGGATTGAAAC AACCTAGTGGGTTTGTATGTAAACAGATAAAAAT 
spacer length: 34 repeater length: 37

16951   3031364 ATTCGAGAGCAAGATCCATTAAAACAAGGATTGAAAC TTTGTGATGTCTTTGTGTGTGTTATTTAGTATCTCA 
spacer length: 36 repeater length: 37

16952   3031438 ATTCGAGAGCAAGATCCATTAAAACAAGGATTGAAAC AGAGTTGGTATAAAGCAAAGAGAGTCAGGCAGATT 
spacer length: 35 repeater length: 37



16953   3031511 ATTCGAGAGCAAGATCCATTAAAACAAGGATTGAAAC TCCCATGTTTCTTTTGTAATGTCTTCGACGTGATACG 
spacer length: 37 repeater length: 37

16954   3031586 ATTCGAGAGCAAGATCCATTAAAACAAGGATTGAAAC GTCCAGGGTGGTTCTATTCGTCGCTTGTAGGGGCT 
spacer length: 35 repeater length: 37

16955   3031659 ATTCGAGAGCAAGATCCATTAAAACAAGGATTGAAAC TCATCCAGTACCCATTCAGCTTTGGTTCCTTTTT 
spacer length: 34 repeater length: 37

16956   3031731 ATTCGAGAGCAAGATCCATTAAAACAAGGATTGAAAC CGACAGCCTCACGCGAAATGAACGTGTGATATCCCT 
spacer length: 36 repeater length: 37

16957   3031805 ATTCGAGAGCAAGATCCATTAAAACAAGGATTGAAAC CTTTCATGCTCAGTTCCTCCAAAAAGGTATTAGGCG 
spacer length: 36 repeater length: 37

16958   3031879 ATTCGAGAGCAAGATCCATTAAAACAAGGATTGAAAC TTGAAGATAATGCAGATGAAATAGAAGAACTAAC 
spacer length: 34 repeater length: 37

16959   3031951 ATTCGAGAGCAAGATCCATTAAAACAAGGATTGAAAC AGGGTATTCCAGGTTGTTGAGAATATCTTTGTTT 
spacer length: 34 repeater length: 37

16960   3032023 ATTCGAGAGCAAGATCCATTAAAACAAGGATTGAAAC ATAGTGACACGGTGGATACCGTAAAGGGAAATGACA 
spacer length: 36 repeater length: 37

16961   3032097 ATTCGAGAGCAAGATCCATTAAAACAAGGATTGAAAC TTCTAAGGCTTTTTGAGCGCATTTCTCGACAAG 
spacer length: 33 repeater length: 37

16962   3032168 ATTCGAGAGCAAGATCCATTAAAACAAGGATTGAAAC ACCCCTGAGAGCTGCACGGTCCTGAGCATAAACGAG 
spacer length: 36 repeater length: 37

16963   3032242 ATTCGAGAGCAAGATCCATTAAAACAAGGATTGAAAC TAGTCGTAGGTGCGTTTGATTCTGTCAAAATTAAT 
spacer length: 35 repeater length: 37

16964   3032315 ATTCGAGAGCAAGATCCATTAAAACAAGGATTGAAAC ACAGGTTCTCCATCGGCTCAGCCATCGTATTAATTAC 
spacer length: 37 repeater length: 37

16965   3032390 ATTCGAGAGCAAGATCCATTAAAACAAGGATTGAAAC ATGATTGCGGTCTTGCCACACCCCGGGCCGCCG 
spacer length: 33 repeater length: 37

16966   3032461 ATTCGAGAGCAAGATCCATTAAAACAAGGATTGAAAC TTCTGGGATAAAATTAAACAGTGGTCACTGGTAA 
spacer length: 34 repeater length: 37

16967   3032533 ATTCGAGAGCAAGATCCATTAAAACAAGGATTGAAAC TCTCAATTTCTTCGAAATTTGCAGCCCGCATCGCTG 
spacer length: 36 repeater length: 37

16968   3032607 ATTCGAGAGCAAGATCCATTAAAACAAGGATTGAAAC TGCTTAGTCATGCACTCATCTATAATGTCAATAAGA 
spacer length: 36 repeater length: 37

16969   3032681 ATTCGAGAGCAAGATCCATTAAAACAAGGATTGAAAC TTTGTGAAGTGTATGTTATGGATTCGCCCTACTTG 
spacer length: 35 repeater length: 37

16970   3032754 ATTCGAGAGCAAGATCCATTAAAACAAGGATTGAAAC GGCTGGATTACCCACCACTCACCGCCGCCGTATATA 
spacer length: 36 repeater length: 37

16971   3032828 ATTCGAGAGCAAGATCCATTAAAACAAGGATTGAAAC TCAACCCGTCCGCAATCCATACCGGGAACTTTCCA 
spacer length: 35 repeater length: 37

16972   3032901 ATTCGAGAGCAAGATCCATTAAAACAAGGATTGAAAC TTGTCATTCCGAAAGAGCAAACGATGCAGGGTCTA 
spacer length: 35 repeater length: 37

16973   3032974 ATTCGAGAGCAAGATCCATTAAAACAAGGATTGAAAC CCGTTCCATTCACGGCAACGCATACGGCAACTGACG 
spacer length: 36 repeater length: 37

16974   3033048 ATTCGAGAGCAAGATCCATTAAAACAAGGATTGAAAC CTCAGAAAAGAAGCATTCCTAGCCGACCCCATGATAAG 
spacer length: 38 repeater length: 37

16975   3033124 ATTCGAGAGCAAGATCCATTAAAACAAGGATTGAAAC CTCCTGATTTCAGAATAACTGGAGATGTAAGTACG 
spacer length: 35 repeater length: 37

16976   3033197 ATTCGAGAGCAAGATCCATTAAAACAAGGATTGAAAC TACTGCTTGCCTATCATATCCTCTTCGAGAAACTCA 
spacer length: 36 repeater length: 37

16977   3033271 ATTCGAGAGCAAGATCCATTAAAACAAGGATTGAAAC CACTTTCCTCCATACACTTTCCTCCATAACGAAAA 
spacer length: 35 repeater length: 37

16978   3033344 ATTCGAGAGCAAGATCCATTAAAACAAGGATTGAAAC AAATTTCGTTCTGGACCTTCAGAGCCTGGATAAG 
spacer length: 34 repeater length: 37

16979   3033416 ATTCGAGAGCAAGATCCATTAAAACAAGGATTGAAAC CTCCGTTTGCTCAGAACTACCCGATATATCAGCC 
spacer length: 34 repeater length: 37

16980   3033488 ATTCGAGAGCAAGATCCATTAAAACAAGGATTGAAAC CTTATTTCCACATATTCAAAACTTTTTCAGTAGCAT 
spacer length: 36 repeater length: 37

16981   3033562 ATTCGAGAGCAAGATCCATTAAAACAAGGATTGAAAC CGATTTCATGTTTTAAATTGGTAAAAAATGCGTAT 
spacer length: 35 repeater length: 37

16982   3033635 ATTCGAGAGCAAGATCCATTAAAACAAGGATTGAAAC TCGAACTATACCCCTCCGGGTATTCTGGTAAGTTTAAC 
spacer length: 38 repeater length: 37

16983   3033711 ATTCGAGAGCAAGATCCATTAAAACAAGGATTGAAAC CTGTCCTGCGGTACTCATCATTGACATAAAACTCG 
spacer length: 35 repeater length: 37

16984   3033784 ATTCGAGAGCAAGATCCATTAAAACAAGGATTGAAAC TTCCAGTCTCCTCTTACTATGGGAAAGGCAGCAGGTA 
spacer length: 37 repeater length: 37

16985   3033859 ATTCGAGAGCAAGATCCATTAAAACAAGGATTGAAAC AATAAAAAGAGTCCAAATGAGAGAAGTCCAAATAAAA
16986   
16987   
16988   crispr 7
16989   2418206 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT ATATTCCCAGGCGAGACCACCAAAGACGATTACAAGA 

spacer length: 37 repeater length: 37
16990   2418281 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT CAGAAGGTGCTCTCGTTACAGCAATGACGTTTATTT 



spacer length: 36 repeater length: 37
16991   2418355 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT AAACTGGCCTTCTTACGGAGATTGGCGGCGGACAT 

spacer length: 35 repeater length: 37
16992   2418428 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT AGAAATGTAAACCTGTACAACTCAATGTTTGACTAT 

spacer length: 36 repeater length: 37
16993   2418502 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT AGCCAAAAAAGATGAGTTTTAAAATCGGTCAAACA 

spacer length: 35 repeater length: 37
16994   2418575 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT CGTATAATGATGCTACTGTTCTCGCTTCACAAATG 

spacer length: 35 repeater length: 37
16995   2418648 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT ACAGACTTCCACACCGAGATGGTTATTTATTCGG 

spacer length: 34 repeater length: 37
16996   2418720 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT CCCTTGAGATCGTTATCAGTCTAATTTCTTAATA 

spacer length: 34 repeater length: 37
16997   2418792 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT CTGAATGGGCGTGTGTACTCGGCTGGGGTCCTGAGGA 

spacer length: 37 repeater length: 37
16998   2418867 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT GTATCGGTAGAATTCAGGAACGGACACTTTCACACA 

spacer length: 36 repeater length: 37
16999   2418941 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT CCTTAAACGGGTCTATATCTGCAACGACAACGAAGCAA 

spacer length: 38 repeater length: 37
17000   2419017 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT AAATCCTTTTCGCTATCGGTAGAAGTGTAACCATGT 

spacer length: 36 repeater length: 37
17001   2419091 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT CAGAAGATTTTAAGACACTTACCGCAGCCGATCTTAA 

spacer length: 37 repeater length: 37
17002   2419166 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT TCAGAGAACCTAACCGTTAATTAGGCATCCCTAATAT 

spacer length: 37 repeater length: 37
17003   2419241 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT ACCATAATATAACATCTCTCAATTTACTTGCTGAAT 

spacer length: 36 repeater length: 37
17004   2419315 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT TTATTCTTCTTTGTAGTATCATCTAGAAGCCGTTT 

spacer length: 35 repeater length: 37
17005   2419388 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT TTCTCAAACTTTTGTGCGACTTCTTCAGGGAGCT 

spacer length: 34 repeater length: 37
17006   2419460 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT TGATATGAAGAATTCGGCGGATGAGACTTACCAGGCA 

spacer length: 37 repeater length: 37
17007   2419535 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT CACCAGACAGCTTGGACGGATTAATCTTAAAATTAGG 

spacer length: 37 repeater length: 37
17008   2419610 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT GGCAGGATAACGGTATCATTTTCGGCGACTTGAGT 

spacer length: 35 repeater length: 37
17009   2419683 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT CCTGCCCCGCTTCGCAGCTTCTTCCAGGCAGAGATGAT 

spacer length: 38 repeater length: 37
17010   2419759 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT AAAACTGATAATTGTAGATACATTAAGTTGAAAGGT 

spacer length: 36 repeater length: 37
17011   2419833 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT CAGTGAGAGGCATTTATTCAGCCTCCATAACAGCC 

spacer length: 35 repeater length: 37
17012   2419906 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT CCTGTACTGCTGCCTGATGTGCATCATGGATGATCT 

spacer length: 36 repeater length: 37
17013   2419980 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT ATCAACGAAAGAGTACGAATATTCAGGAACTTTC 

spacer length: 34 repeater length: 37
17014   2420052 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT CTTGCAAAACAAACGTGATGCTCTGGAATTAATGA 

spacer length: 35 repeater length: 37
17015   2420125 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT GTCAATCCAAACCGTGAAAAAAGAGCTTCGAGAAC 

spacer length: 35 repeater length: 37
17016   2420198 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT CTTTTTTTCACGGTTCACCTCCTGTGTAAAGTGTT 

spacer length: 35 repeater length: 37
17017   2420271 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT ACTAAAACTGATTATATCACGGTAGCTGCAAAATCG 

spacer length: 36 repeater length: 37
17018   2420345 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT ATGAGAGAAGTCCAAATAAAAAGAGTCCAAATGAGA
17019   
17020   
17021   crispr 8
17022   1021592 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT TCGAAGACAACAGGAGCCGGGCAGGAGTCTTTAAAC 

spacer length: 36 repeater length: 37
17023   1021666 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT CCGCCTACCCATGCTAAACGGTTATCCCCACATCC 

spacer length: 35 repeater length: 37
17024   1021739 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT GTTTCCCCACCCTGAAAGAGACCTGAGACGAAAG 

spacer length: 34 repeater length: 37
17025   1021811 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT GTTTCCCCACCCTGAAAGAGACCTGAGACGAAAG 

spacer length: 34 repeater length: 37
17026   1021883 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT ATGTAGATGGGATTGCCTAACCACTCACTTGTA 

spacer length: 33 repeater length: 37
17027   1021954 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT TCGTAAATGCCGAGGATCACGAAACGTTTGTAGAAT 

spacer length: 36 repeater length: 37



17028   1022028 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT AGAATTCTTCAGTTCATCCCTGATAGGTCTTTCACCC 
spacer length: 37 repeater length: 37

17029   1022103 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT GTTCTCACCGGACATGGTCGAGGATGGTATGACT 
spacer length: 34 repeater length: 37

17030   1022175 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT CCATTTTGATTTTATTTTTTTCGTTTGATCTAAC 
spacer length: 34 repeater length: 37

17031   1022247 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT CTTAATTTAATCAGGCTTATAACTGAACTCCCCGAC 
spacer length: 36 repeater length: 37

17032   1022321 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT TTCAGACAAAAAAGAACGCAACTGTGGAGAAGGTAT 
spacer length: 36 repeater length: 37

17033   1022395 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT GATATTGTACGCGGGTGCAGTCGATTGTCCTTGAAA 
spacer length: 36 repeater length: 37

17034   1022469 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT AAGTATCCGGTACGAACGCTCAGCTGTACATAGGC 
spacer length: 35 repeater length: 37

17035   1022542 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT AAGTATTGGATGAGTACGAAGAGATGAAAAAGGAA 
spacer length: 35 repeater length: 37

17036   1022615 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT TGGTCTTCCCGCTGTGCCCTCTGCACTCCCAGGAG 
spacer length: 35 repeater length: 37

17037   1022688 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT TTCTAACGAGAAACAGGTAAGTTCTTGTCCAAATT 
spacer length: 35 repeater length: 37

17038   1022761 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT AAAAGGAACTGCTGGAAGGTTATCTATACGAGCCA 
spacer length: 35 repeater length: 37

17039   1022834 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT AATTATGCAAGCGGAGGAACGGTATAGGAACCGCAGC 
spacer length: 37 repeater length: 37

17040   1022909 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT ATGGTTGAAATTACCTTCCCGCTTGGATTCTTCAGT 
spacer length: 36 repeater length: 37

17041   1022983 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT GGGCTTGATGTCTTGCCAATGGATACAAAGAAGATA 
spacer length: 36 repeater length: 37

17042   1023057 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT AGCAGTCGAAAAGATTTTGAATGTCAGAGAAGAA 
spacer length: 34 repeater length: 37

17043   1023129 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT CAATCGACGACAAGATTACCTTTATTTACGGTACT 
spacer length: 35 repeater length: 37

17044   1023202 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT GGATCGTCAGATGCTTTTGTGGAAAGAACTGTACG 
spacer length: 35 repeater length: 37

17045   1023275 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT GAGCTGGATGTAATTCTCATCCTGGCTGCACTACGA 
spacer length: 36 repeater length: 37

17046   1023349 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT AGTTTTATATCAGTTTTGACGATTTCGGGAATATCA 
spacer length: 36 repeater length: 37

17047   1023423 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT CAAGATTAAAGTTTTGTAGTAAAGCCCAAAGCCT 
spacer length: 34 repeater length: 37

17048   1023495 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT ATATTAAAACAGTTGACTGCCTACGCAAAAGAACACT 
spacer length: 37 repeater length: 37

17049   1023570 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT GAGGTGGAAATGTCGAATGTCGAATTATGATACAC 
spacer length: 35 repeater length: 37

17050   1023643 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT CCGTCAATTTTTCAGGATCGAATGACCCATTTAT 
spacer length: 34 repeater length: 37

17051   1023715 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT TCAACCGCTACCGAATTTTCGTTTTTGAATACTT 
spacer length: 34 repeater length: 37

17052   1023787 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT TCCGGGGGTTGAAGGTTGGCGGCCTTCAATCTCTAC 
spacer length: 36 repeater length: 37

17053   1023861 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT CTTTAATCTTGTCTTCTCTGCTCTCTCAATCTCAG 
spacer length: 35 repeater length: 37

17054   1023934 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT 
CCAGTGTATGATAAAATGTACTGTCTGAAAGGGAAAAGC spacer length: 39 repeater length: 37

17055   1024011 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT TTTTTTTCCCGTTTTCATCGAGAGAATTCCTCAT 
spacer length: 34 repeater length: 37

17056   1024083 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT CATCAAAAAATACCTCTTGAGTAGTGCCATCTTT 
spacer length: 34 repeater length: 37

17057   1024155 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT TGGGATAAATGACGAGGTTGAGATTCAGGCAGCT 
spacer length: 34 repeater length: 37

17058   1024227 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT CTAATCAACAAAAAAATTGAGGGAAACAATAATGA 
spacer length: 35 repeater length: 37

17059   1024300 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT ATATTTTATCTAAGAAGGCGAGAAATATTTACC 
spacer length: 33 repeater length: 37

17060   1024371 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT TTTATACCAGTTTGCAAAATCCCAGTTTCCAGCTCT 
spacer length: 36 repeater length: 37

17061   1024445 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT TAGTCAATCCCCAGGACGTCCAGGACCTCGATGAAT 
spacer length: 36 repeater length: 37

17062   1024519 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT ATGGATATTCTTCTGTACGCTGTTCTGCTCGTTTTG 
spacer length: 36 repeater length: 37

17063   1024593 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT GTGCTTAAGCTGTCTGGGAGGGTTGGGGCTGAAGAT 



spacer length: 36 repeater length: 37
17064   1024667 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT GTCGTTCAAGGTTCATCGTGGGGTAGTTGACATA 

spacer length: 34 repeater length: 37
17065   1024739 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT TCTTAATGCAGAGATGGAGAATGCTGGAGTTCTGAGTG 

spacer length: 38 repeater length: 37
17066   1024815 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT GTTAATGGTTGCAGGTGGAGCTGCAGCAGGAGCA 

spacer length: 34 repeater length: 37
17067   1024887 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT GTATAACGAGGTAATCAGGGAAAGGCTAAAACAA 

spacer length: 34 repeater length: 37
17068   1024959 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT CTGTCCCATACACATCTGAAAATTTCGTACCATTTG 

spacer length: 36 repeater length: 37
17069   1025033 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT CTGTCAATAGCTCGGCATACGGTCCTTTCGGCAA 

spacer length: 34 repeater length: 37
17070   1025105 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT AAATAGTACCCCAATCAATAGTCTTTTTATTGACC 

spacer length: 35 repeater length: 37
17071   1025178 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT TGGTATGTCGTCATGTTCTGTCCTCAATGTCTATAG 

spacer length: 36 repeater length: 37
17072   1025252 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT GATGGGGAAAGCTGCTCGGTCGCTGGACTTGTGGAGC 

spacer length: 37 repeater length: 37
17073   1025327 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT GGGATGAAGAAACCACGCTCTTCGTAGATTTTCCG 

spacer length: 35 repeater length: 37
17074   1025400 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT AATTAACTCGGATAATTTAGTTCTGAAGGGCAAAA 

spacer length: 35 repeater length: 37
17075   1025473 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT CTTTATTTGTACGGGGTGTACGGGGTATTTTTGAAAA 

spacer length: 37 repeater length: 37
17076   1025548 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT GCCGAGAACCGAGGAATAGACCTCTGTGTAATAAACA 

spacer length: 37 repeater length: 37
17077   1025623 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT TGATGATTTGGATTTATAACAGGATATTTTGAGGG 

spacer length: 35 repeater length: 37
17078   1025696 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT AGGCGTTGTAGATGTTTAACAGGGTCGAATAAGT 

spacer length: 34 repeater length: 37
17079   1025768 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT TGAGAGGCTACAGGAGTTATCCTTCGAGGGAGTAAAA 

spacer length: 37 repeater length: 37
17080   1025843 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT AGACTAGGATGTCAGCTGAGATATTCATCCGAGCC 

spacer length: 35 repeater length: 37
17081   1025916 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT TCTTAGGTTGTACAATATACTATACAACCTATTACTAT 

spacer length: 38 repeater length: 37
17082   1025992 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT TTGAATCATTGGTGAGTTTTCAAACGGCTACCTT 

spacer length: 34 repeater length: 37
17083   1026064 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT GTCACAGAGCGCATGATATGCCACATACGTAATCT 

spacer length: 35 repeater length: 37
17084   1026137 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT CGGATATTATATGTGTGGATACAATCAGAAGGAAT 

spacer length: 35 repeater length: 37
17085   1026210 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT TAGGGATATCACACGTTCATTTCGCGTGAGGCCGTC 

spacer length: 36 repeater length: 37
17086   1026284 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT TCCTCGCACTCATCCGACTCTGGAAAATATCCGCA 

spacer length: 35 repeater length: 37
17087   1026357 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT ATCACGGAAAAAGGCAGCACAGCCGAGCGTGAAGCC 

spacer length: 36 repeater length: 37
17088   1026431 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT ATGTTTGCAACGGCATAATCTCCCGAAGGCGAATAT 

spacer length: 36 repeater length: 37
17089   1026505 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT TTAAAAATTTAGTAAGTGAACCTTCAATAGACTCCT 

spacer length: 36 repeater length: 37
17090   1026579 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT AAAAAGAACTAATTCGGAGGAAAAGAAAATGATA 

spacer length: 34 repeater length: 37
17091   1026651 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT AGTATATCCTGTTTTTCAAAGTATGGTCATGCAG 

spacer length: 34 repeater length: 37
17092   1026723 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT TGTAAAAAAATATAAACACCTATAATAATATAGGAA 

spacer length: 36 repeater length: 37
17093   1026797 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT TCGGTTAGAATTTGCACTTAAACCGGGGTGAAGA 

spacer length: 34 repeater length: 37
17094   1026869 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT AAATTTTTCCTCTATTTGGCTAGAAAAAGCCTGA
17095   
17096   
17097   crispr 9
17098   2323870 GTCTTCACATACTGGAGCTTCTTCACAGACGTCTTTTGG AGTCTTCTCTACTTTCTTAT spacer length: 

20 repeater length: 39
17099   2323930 GTCTTCACATACTGGAGCTTCTTCACAGACGTCTTTTGG AGTCTTCTCTACTTTCTTAT spacer length: 

20 repeater length: 39
17100   2323990 GTCTTCACATACTGGAGCTTCTTCACAGACGTCTTTTGG AGTCTCCTCTACTTTCTTAT spacer length: 

20 repeater length: 39



17101   2324050 GTCTTCACATACTGGAGCTTCTTCACAGACGTCTTTTGG AATTTTCTTTTATTTGGCTA
17102   
17103   
17104   crispr 10
17105   1891842 GCAGAAGTCTTCAAATTCTTCTACTGCTTCTAAATAAGCT 

GTGAAGAAATAGGTTCTGCAGGGTAGATGAGTTATAAACCAACTGCAGAACCCGGGGTATAACGGGGGACGAACAAAATAGAGAAA
GGAGTGAGGGATTGAAATGATCATAAATTTTGAGTATTCAAAGATTGTACAGTTCTTCCA spacer length: 146 
repeater length: 40

17106   1892029 GCAGAAGTCTTCAAATTCTTCTACTGCTTCTAAATAAGCT 
GTAGAGAAATAGGTTATGCAGGATAGATGGGTTATAAACCCAACTGCATAGCTCAGGGGATAACGGGGACGAACAAAATAGAGAAA
GGAGTGAGGGATTGAAATGATCATAAATTTTGAGTATTCAAAGATTACAAAGATCTTCCA spacer length: 146 
repeater length: 40

17107   1892216 GCAGAAGTCTTCAAATTCTTCTACTGCTTCTAAATAAGCT 
TTGGCTAGAAAAAGCCTGAGATTACTACTATATTAAAACTAAATTTCTTGTTGGGATATTATCAAACCCTTTATAAATACAAGAAA
AACAGCGTTTTTTAGAGGTTTGGAAATATCTCAGTATACGCCTTTCTTTTTATTAAACTT

17108   
17109   
17110   crispr 11
17111   1636143 TCCAAATGAGGAAAGCCCAAATGAGGAGAATCCAAATGAG 

GAGAATCCAAATGAGGAGAATCCAAATGAGGAGAATCCAAATGAGGAGAATCCAAATGAGGAGAATCCAAATGAGGAGAATCCAAA
TGAGGAGAATCCAAATGAGGAGA spacer length: 109 repeater length: 40

17112   1636293 TCCAAATGAGGAAAGCCCAAATGAGGAGAATCCAAATGAG 
GAGAATCCAAATGAGGAGAATCCAAATGAGGAAAGCCCAAATGAGGAAAGCCCAAATGAGGAGAATCCAAATGAGGAGA 
spacer length: 79 repeater length: 40

17113   1636413 TCCAAATGAGGAAAGCCCAAATGAGGAGAATCCAAATGAG 
CTGTAAATAAGAATGTAGATAAAACTACAGATAAAACTGCAGACAAGAATGTAGATAACATAGTTGCAGACAACTCAAA

17114   
17115   
17116   GCA_000969925.1_ASM96992v1_genomic.fna(findCrispr):
17117   START       REPEAT                           

SPACER                                             
17118   crispr 1
17119   73064 TACAGTTTTACGGCTTCTTC 

ATAGTTGCCCTGCCTCTGATGAATCATTCCAAGCTGGTGCAGTGTTGATGCAATTCCGCTTTTGTTCCCGAGCTCTTCTGCAATTT
TCAGGGACTGGTT spacer length: 99 repeater length: 20

17120   73184 TACAGTTTTACGGCTTCTTC 
ATAGTTGCCCTGATCCTGATGAATCGTTCCAAGATTGTGCAGTGTGTGTGCAATTCCGCTTTTGTTCCCGAGCTCTTCTGCAATTT
TCAGGGACTGGTT spacer length: 99 repeater length: 20

17121   73304 TACAGTTTTACGGCTTCTTC 
CTCCAGTATGTGAAGACACTGAAGAAGTAGAAGAAGCTCCGGTAGAGTGTAAATAAATAAGGAAAATAGCATATGTGTTGGAGAGT
ATAACCAACTCTC

17122   
17123   
17124   crispr 2
17125   2782860 GGAACAAAAATATCAGGAATAA AGATATTAGAACAGAAATATC spacer length: 21 repeater 

length: 22
17126   2782904 GGAACAAAAATATCAGGAATAA GGATATTAGAACAGAAATATCAGGAACAAAAATATC spacer length: 

36 repeater length: 22
17127   2782963 GGAACAAAAATATCAGGAATAA CAGTATGTGAAGACACTGAAGAAGTAGAAGAAGCTC
17128   
17129   
17130   crispr 3
17131   608677 GTTATAGGCACAATTAATGTTGG 

AGAGCATCCTTCTGGAATTGCAGTCGCAGGAACAAATGCATATGTGGTCAATATCAACAGCAATACTGTCACTGTGATTAATACGA
TAAACAACAA spacer length: 96 repeater length: 23

17132   608797 GTTATAGGCACAATTAATGTTGG 
GAAGAATCCTGCTGGAATTGCGGTTGCAGGAACAAATGCATATGTGACCAATGCTAACAGCAACACTGTAACTGTAATTAACACGA
TAAACAACAA spacer length: 96 repeater length: 23

17133   608917 GTTATAGGCACAATTAATGTTGG 
CGTCTGTGAAGAAGCTCCAGTATGTGAAGACACTGAAGAAGTAGAAGAAGCTCCGGTAGAGTGTAAATAAATAAGGAAAATAGCAT
ATGTGTTGGA

17134   
17135   
17136   crispr 4
17137   3070035 GGATCAAGCTGAATGGCTTTATCA 

TAGGCATCTATTGCTTCATCATACTTACCTAAACTATAGAGAGCGCTTCCTTTATTATTCCAAGCAAATGAATTGCT spacer 
length: 77 repeater length: 24

17138   3070137 GGATCAAGCTGAATGGCTTTATCA 
AAGGCATTTATTGCTTCATCATACCTACTTAAGCTATCGAGAGTGCATCCTTTGTTATCCCAAGCAATTGAATTGTT spacer 
length: 77 repeater length: 24

17139   3070239 GGATCAAGCTGAATGGCTTTATCA 



TTAGGAACAAAGCTTAATTTAAAAGAAAATAATATTTAAAAATTTCAGCAGAAAGTATTGTTTTAACTTAAAAAAAG
17140   
17141   
17142   crispr 5
17143   3086980 TCTTATCTACATTCTTATCTACAG CTGTATCATCTGTAGTTTTATCTGTA spacer length: 26 

repeater length: 24
17144   3087031 TCTTATCTACATTCTTATCTACAG TTGTATCATCTGTAGTTTTGTCATCTGTAGTTTTGTCTACA spacer 

length: 41 repeater length: 24
17145   3087097 TCTTATCTACATTCTTATCTACAG GACGTCTGTGAAGAAGCTCCAGTATGTGAAGACACTGAAGA
17146   
17147   
17148   crispr 6
17149   1716215 CTCCAGTATGTGAAGACAATAAGAAAGTAGAG GAGACTCCAAAAGACGTCTGTGAAGAA spacer length: 

27 repeater length: 32
17150   1716275 CTCCAGTATGTGAAGACAATAAGAAAGTAGAG GAGACTCCAAAAGACGTCTGTGAAGAA spacer length: 

27 repeater length: 32
17151   1716335 CTCCAGTATGTGAAGACAATAAGAAAGTAGAG AAGACTCCAAAAGACGTCTGTGAAGAA spacer length: 

27 repeater length: 32
17152   1716395 CTCCAGTATGTGAAGACAATAAGAAAGTAGAG GAGACTCCAAAAGACGTCTGTAAAGAA spacer length: 

27 repeater length: 32
17153   1716455 CTCCAGTATGTGAAGACAATAAGAAAGTAGAG 

AAGACTCCAAAAGACGTCTGTGAAGAAGCTCCAGTATGTGAAGCTCCACAAAAAGATGTATGTGAAAAA spacer length: 
69 repeater length: 32

17154   1716557 CTCCAGTATGTGAAGACAATAAGAAAGTAGAG GAGACTCCAAAAGACGTCTGTAAAGAA spacer length: 
27 repeater length: 32

17155   1716617 CTCCAGTATGTGAAGACAATAAGAAAGTAGAG GTAGAAGAAGCTCCGGTAGAGTGTAAA
17156   
17157   
17158   crispr 7
17159   3012036 ATTCGAATGCAAGATCCACTAAAACAAGGATTGAAAC GAAAAAATAGAACCCTGGCATGAAGTAACAGATTTT 

spacer length: 36 repeater length: 37
17160   3012110 ATTCGAATGCAAGATCCACTAAAACAAGGATTGAAAC TATTTTACGCAGATATCGCCGTTTCCGAAGATGTTT 

spacer length: 36 repeater length: 37
17161   3012184 ATTCGAATGCAAGATCCACTAAAACAAGGATTGAAAC TACCGTTATCCCCTCTTATGCGTTCTCCGATCTCTA 

spacer length: 36 repeater length: 37
17162   3012258 ATTCGAATGCAAGATCCACTAAAACAAGGATTGAAAC AGATTCTTAAGTTTTGTAATTATCATGCGTCTACC 

spacer length: 35 repeater length: 37
17163   3012331 ATTCGAATGCAAGATCCACTAAAACAAGGATTGAAAC CCAAACATACAGATGTGCTTTGCTGGGAGCTTGTCA 

spacer length: 36 repeater length: 37
17164   3012405 ATTCGAATGCAAGATCCACTAAAACAAGGATTGAAAC ATTTTATATGGCTATGCTTATCTTAGTCTTTTTT 

spacer length: 34 repeater length: 37
17165   3012477 ATTCGAATGCAAGATCCACTAAAACAAGGATTGAAAC CATCTATCGTTTGCCCTGGCTGAATCCTGTTAAGT 

spacer length: 35 repeater length: 37
17166   3012550 ATTCGAATGCAAGATCCACTAAAACAAGGATTGAAAC TTCAGAAATTAAAAATATTCTTCAGACTCGAAAA 

spacer length: 34 repeater length: 37
17167   3012622 ATTCGAATGCAAGATCCACTAAAACAAGGATTGAAAC AGTACTGCTCCTGCTGGAAGCCTCCCTTCCTTCAATC 

spacer length: 37 repeater length: 37
17168   3012697 ATTCGAATGCAAGATCCACTAAAACAAGGATTGAAAC TTTTCTGTTGCAAAACCAACACAGGAATTTTG 

spacer length: 32 repeater length: 37
17169   3012767 ATTCGAATGCAAGATCCACTAAAACAAGGATTGAAAC 

TAAATGCATGCCATCAACGAAGCTAACTTTCGTGTATTC spacer length: 39 repeater length: 37
17170   3012844 ATTCGAATGCAAGATCCACTAAAACAAGGATTGAAAC ATTTCTAGAAGTTCGGCCTTTTTGTACTCCTCAGA 

spacer length: 35 repeater length: 37
17171   3012917 ATTCGAATGCAAGATCCACTAAAACAAGGATTGAAAC TATAGGGGTTGGTGCTCAGACAACCATAGTGGATAT 

spacer length: 36 repeater length: 37
17172   3012991 ATTCGAATGCAAGATCCACTAAAACAAGGATTGAAAC TTGTCAATGTCTGCTCTTTTCCATAGAGCTTCCGGG 

spacer length: 36 repeater length: 37
17173   3013065 ATTCGAATGCAAGATCCACTAAAACAAGGATTGAAAC CTAGGTTTATACTGTTATCCGCCGCGTGCATTTT 

spacer length: 34 repeater length: 37
17174   3013137 ATTCGAATGCAAGATCCACTAAAACAAGGATTGAAAC CTGCGACACATACGGCAACAGCAGGGAATTATAGAT 

spacer length: 36 repeater length: 37
17175   3013211 ATTCGAATGCAAGATCCACTAAAACAAGGATTGAAAC TAAGCTCCATAACTGTTCCCGCTGTAACTGAAA 

spacer length: 33 repeater length: 37
17176   3013282 ATTCGAATGCAAGATCCACTAAAACAAGGATTGAAAC TTTAATTTTTCATCAAACGCTTTATCAGCTGCTT 

spacer length: 34 repeater length: 37
17177   3013354 ATTCGAATGCAAGATCCACTAAAACAAGGATTGAAAC TATCGAGGGCCAAGACTTCGACCAAGATAAATTAA 

spacer length: 35 repeater length: 37
17178   3013427 ATTCGAATGCAAGATCCACTAAAACAAGGATTGAAAC CTCCGGATCTGGTCAGAAGTTCGCCTTGGTCTTTCC 

spacer length: 36 repeater length: 37
17179   3013501 ATTCGAATGCAAGATCCACTAAAACAAGGATTGAAAC TAGAGTGTGATATGTCTGAATGGGTCACTTATTACCC 

spacer length: 37 repeater length: 37



17180   3013576 ATTCGAATGCAAGATCCACTAAAACAAGGATTGAAAC CGCGCTGGATGAGTTTCGGACCGTCCTGATCTGTTAA 
spacer length: 37 repeater length: 37

17181   3013651 ATTCGAATGCAAGATCCACTAAAACAAGGATTGAAAC TCACTCTATTTAGTTAACTATATATACTATTAA 
spacer length: 33 repeater length: 37

17182   3013722 ATTCGAATGCAAGATCCACTAAAACAAGGATTGAAAC CAGGCGGACTCAGGTAAGCCTGAAGAAGAACATAG 
spacer length: 35 repeater length: 37

17183   3013795 ATTCGAATGCAAGATCCACTAAAACAAGGATTGAAAC AAAGTTACGATACTTACAAAAGGCGGGCGCAGATC 
spacer length: 35 repeater length: 37

17184   3013868 ATTCGAATGCAAGATCCACTAAAACAAGGATTGAAAC TTGTTATCTTACAGCATCACTCGGAAATTCAACC 
spacer length: 34 repeater length: 37

17185   3013940 ATTCGAATGCAAGATCCACTAAAACAAGGATTGAAAC TTCTCGATTTTCTTACTTCTGTGTAAACTGATTTAG 
spacer length: 36 repeater length: 37

17186   3014014 ATTCGAATGCAAGATCCACTAAAACAAGGATTGAAAC CTGTGCCGGGTTTGTCTACCCTAGTTACCTGATG 
spacer length: 34 repeater length: 37

17187   3014086 ATTCGAATGCAAGATCCACTAAAACAAGGATTGAAAC ATTCGGATTGGGGTTCCCGTAAATCGTTTTTTCT 
spacer length: 34 repeater length: 37

17188   3014158 ATTCGAATGCAAGATCCACTAAAACAAGGATTGAAAC AGAGTAAAACCGACAACGAGAGACATAACATAATT 
spacer length: 35 repeater length: 37

17189   3014231 ATTCGAATGCAAGATCCACTAAAACAAGGATTGAAAC TCTGTTGCCTCTGCCCTAACTTCCACGCTATTAACA 
spacer length: 36 repeater length: 37

17190   3014305 ATTCGAATGCAAGATCCACTAAAACAAGGATTGAAAC TGTTTGGCTGAGATATTTTCTATGAGCTTTTCTTT 
spacer length: 35 repeater length: 37

17191   3014378 ATTCGAATGCAAGATCCACTAAAACAAGGATTGAAAC GTTGGTCACTCATATAGGAGAGCTGACCCAGATA 
spacer length: 34 repeater length: 37

17192   3014450 ATTCGAATGCAAGATCCACTAAAACAAGGATTGAAAC TATACTTCTGTACTATCTACTCTAATGTTCTTAG 
spacer length: 34 repeater length: 37

17193   3014522 ATTCGAATGCAAGATCCACTAAAACAAGGATTGAAAC TCAATATAGACATAATTTCCTCTATACCATACAGTTC 
spacer length: 37 repeater length: 37

17194   3014597 ATTCGAATGCAAGATCCACTAAAACAAGGATTGAAAC AACCATTGATTAGGAGCCCATACTCTTATTATTGC 
spacer length: 35 repeater length: 37

17195   3014670 ATTCGAATGCAAGATCCACTAAAACAAGGATTGAAAC ATTTATTTGATTGAAAGGGATAAGTACGCTTCTGAACT 
spacer length: 38 repeater length: 37

17196   3014746 ATTCGAATGCAAGATCCACTAAAACAAGGATTGAAAC ACCTAAGGCTCTCTGTTAAACGCTCTGGTTAATCG 
spacer length: 35 repeater length: 37

17197   3014819 ATTCGAATGCAAGATCCACTAAAACAAGGATTGAAAC TCAGCGTCACCCGTTTTAAATTCAATGTCGCTCAC 
spacer length: 35 repeater length: 37

17198   3014892 ATTCGAATGCAAGATCCACTAAAACAAGGATTGAAAC ATCTTGAGTTTTTCTTCTGCACCAAGAGCCGTAC 
spacer length: 34 repeater length: 37

17199   3014964 ATTCGAATGCAAGATCCACTAAAACAAGGATTGAAAC CTGAGAGGCGCACAGGGTAAAATAGCAGCAATCG 
spacer length: 34 repeater length: 37

17200   3015036 ATTCGAATGCAAGATCCACTAAAACAAGGATTGAAAC CCGGAAGCCCTGCGAAAGTCACTGATAAAAAGCTCA 
spacer length: 36 repeater length: 37

17201   3015110 ATTCGAATGCAAGATCCACTAAAACAAGGATTGAAAC TGGATTGTACATTACTTTATCATCTCCTTGTATTA 
spacer length: 35 repeater length: 37

17202   3015183 ATTCGAATGCAAGATCCACTAAAACAAGGATTGAAAC TACAGATAAAACTAATCAAGGGGTTCATAATGACAG 
spacer length: 36 repeater length: 37

17203   3015257 ATTCGAATGCAAGATCCACTAAAACAAGGATTGAAAC GCAGTTTTATCTCCATGAGCGCAAACGAGTTTAA 
spacer length: 34 repeater length: 37

17204   3015329 ATTCGAATGCAAGATCCACTAAAACAAGGATTGAAAC TCTGGATTGTACATTCTTTCTCTCCTTGTATTATC 
spacer length: 35 repeater length: 37

17205   3015402 ATTCGAATGCAAGATCCACTAAAACAAGGATTGAAAC ACCTGATCTTCCTCTTCATTGAGGAAGAATTCAAA 
spacer length: 35 repeater length: 37

17206   3015475 ATTCGAATGCAAGATCCACTAAAACAAGGATTGAAAC CTTTTCACAGCTTTTGCAATGTCGCTAAACTTGC 
spacer length: 34 repeater length: 37

17207   3015547 ATTCGAATGCAAGATCCACTAAAACAAGGATTGAAAC CTGTGAAGAAGCTCCAGTATGTGAAGACACTGAA
17208   
17209   
17210   crispr 8
17211   1620629 ATTCGAATGCAAGATCCATTAAAACAAGGATTGAAAC CAACAAATGCTTAGAAGAAATGAAAAGTTTAGTCCC 

spacer length: 36 repeater length: 37
17212   1620703 ATTCGAATGCAAGATCCATTAAAACAAGGATTGAAAC ACTGGCTCTACTATGAAGCTCGGGCTCCGGTAATA 

spacer length: 35 repeater length: 37
17213   1620776 ATTCGAATGCAAGATCCATTAAAACAAGGATTGAAAC CTCCAGCTTCACATGCAACAGGCTGTACTATTC 

spacer length: 33 repeater length: 37
17214   1620847 ATTCGAATGCAAGATCCATTAAAACAAGGATTGAAAC TCTTTTGACATGACCGAGGCGAGCGCATTCTCTT 

spacer length: 34 repeater length: 37
17215   1620919 ATTCGAATGCAAGATCCATTAAAACAAGGATTGAAAC CCCTGTTTCAAGCACTCTGGGCATAACTTTCGAGG 

spacer length: 35 repeater length: 37
17216   1620992 ATTCGAATGCAAGATCCATTAAAACAAGGATTGAAAC AAACTTACACTGAGTTTTCACCCTCTATAGAAGAAG 

spacer length: 36 repeater length: 37
17217   1621066 ATTCGAATGCAAGATCCATTAAAACAAGGATTGAAAC CTGCTATAGGTGACAATATAGATAATGGCGAAATTCT 



spacer length: 37 repeater length: 37
17218   1621141 ATTCGAATGCAAGATCCATTAAAACAAGGATTGAAAC TCGGGTAAACGTGCCTATGTGTTTTGTTGACAAGT 

spacer length: 35 repeater length: 37
17219   1621214 ATTCGAATGCAAGATCCATTAAAACAAGGATTGAAAC TCTGAACCTGGTTATCATTTCCAGCGACGGGAGAAA 

spacer length: 36 repeater length: 37
17220   1621288 ATTCGAATGCAAGATCCATTAAAACAAGGATTGAAAC CATATTGCGTTTGCGTGTTTGACCCTGAGAATT 

spacer length: 33 repeater length: 37
17221   1621359 ATTCGAATGCAAGATCCATTAAAACAAGGATTGAAAC CTATCTTGAGACCACAACATCGACCGAGTTTT 

spacer length: 32 repeater length: 37
17222   1621429 ATTCGAATGCAAGATCCATTAAAACAAGGATTGAAAC ATTGAACTCGCGGCTGAACTCGTTGCGCTCTTG 

spacer length: 33 repeater length: 37
17223   1621500 ATTCGAATGCAAGATCCATTAAAACAAGGATTGAAAC ATGCTTCCTCTATCATTTGTACCGTCCGATAAGCT 

spacer length: 35 repeater length: 37
17224   1621573 ATTCGAATGCAAGATCCATTAAAACAAGGATTGAAAC ACTATAGTAATCCTTGTGATCTCGGGCGTTATCGTT 

spacer length: 36 repeater length: 37
17225   1621647 ATTCGAATGCAAGATCCATTAAAACAAGGATTGAAAC TCAATGGACATCCAGAACCGAGAATCCTTTTTTAT 

spacer length: 35 repeater length: 37
17226   1621720 ATTCGAATGCAAGATCCATTAAAACAAGGATTGAAAC AGGGATAATGGAGTTTCCGAAGCAGAATTAAAGAG 

spacer length: 35 repeater length: 37
17227   1621793 ATTCGAATGCAAGATCCATTAAAACAAGGATTGAAAC CATGTTAGCACTAGATGTAGTCAAGGCACTTAACG 

spacer length: 35 repeater length: 37
17228   1621866 ATTCGAATGCAAGATCCATTAAAACAAGGATTGAAAC TAACCACCACCATTCTTAATCACATTTTCCCTGTGG 

spacer length: 36 repeater length: 37
17229   1621940 ATTCGAATGCAAGATCCATTAAAACAAGGATTGAAAC CTGTGGATGTCATTTTTTCAAGCTCCTAATTTTA 

spacer length: 34 repeater length: 37
17230   1622012 ATTCGAATGCAAGATCCATTAAAACAAGGATTGAAAC TGAAGAAGTAGAAGAAGCTCCGGTAGAGTGTAAA
17231   
17232   
17233   crispr 9
17234   994913 GTTTCAATCCTTGTTTTAATGGATCTTGCTCTCGAAT TGTTAAACTTACCAGAATACCCGGAGGGGTATAGTTCG 

spacer length: 38 repeater length: 37
17235   994989 GTTTCAATCCTTGTTTTAATGGATCTTGCTCTCGAAT AATACGCATTTTTTACCAATTTAAAACATGAAATC 

spacer length: 35 repeater length: 37
17236   995062 GTTTCAATCCTTGTTTTAATGGATCTTGCTCTCGAAT GATGCTACTGAAAAAGTTTTGAATATGTGGAAATAA 

spacer length: 36 repeater length: 37
17237   995136 GTTTCAATCCTTGTTTTAATGGATCTTGCTCTCGAAT ATGTGGAGTACTGGGAGTTTTCAACGTTTGGCAGCGT 

spacer length: 37 repeater length: 37
17238   995211 GTTTCAATCCTTGTTTTAATGGATCTTGCTCTCGAAT TAATTCAGGAAAACTGGATCTGGCACATTCGAA 

spacer length: 33 repeater length: 37
17239   995282 GTTTCAATCCTTGTTTTAATGGATCTTGCTCTCGAAT AATGCAGAGATGGAGAATGCTGGAGTTCTGAGTA 

spacer length: 34 repeater length: 37
17240   995354 GTTTCAATCCTTGTTTTAATGGATCTTGCTCTCGAAT GACGCGGTGACCTATCGCACCTGCCCCGCCAGTA 

spacer length: 34 repeater length: 37
17241   995426 GTTTCAATCCTTGTTTTAATGGATCTTGCTCTCGAAT AACTGAAATCCCTTTCGGCGGGCATCTGAGATCGA 

spacer length: 35 repeater length: 37
17242   995499 GTTTCAATCCTTGTTTTAATGGATCTTGCTCTCGAAT GATATGATTGGTGTCTCATCTGACACACCCGGAGT 

spacer length: 35 repeater length: 37
17243   995572 GTTTCAATCCTTGTTTTAATGGATCTTGCTCTCGAAT CCCAAGAAGGACACACCAAAAGAGAAATGGGAAAAA 

spacer length: 36 repeater length: 37
17244   995646 GTTTCAATCCTTGTTTTAATGGATCTTGCTCTCGAAT GTGGGGCGAGCTACATCTGCTGTGATGTTGTCAATAA 

spacer length: 37 repeater length: 37
17245   995721 GTTTCAATCCTTGTTTTAATGGATCTTGCTCTCGAAT CCTTTCACTGCACCGAGTGAACATAATAAGAGTA 

spacer length: 34 repeater length: 37
17246   995793 GTTTCAATCCTTGTTTTAATGGATCTTGCTCTCGAAT TAAGAAACGAAGTTGCAGCCGGAAACAAGCAGTTT 

spacer length: 35 repeater length: 37
17247   995866 GTTTCAATCCTTGTTTTAATGGATCTTGCTCTCGAAT AATGGGGAATACTCGGAGGTTAAGCCGGATGAGA 

spacer length: 34 repeater length: 37
17248   995938 GTTTCAATCCTTGTTTTAATGGATCTTGCTCTCGAAT TTGGTTCTTATTTTAGTTACATTCCCGAAAATC 

spacer length: 33 repeater length: 37
17249   996009 GTTTCAATCCTTGTTTTAATGGATCTTGCTCTCGAAT CCGGAAGGGATCCAAGTTTTACCCCCCAGTTTTCAG 

spacer length: 36 repeater length: 37
17250   996083 GTTTCAATCCTTGTTTTAATGGATCTTGCTCTCGAAT TATTTGTGATGCCGCCGGCGATAAACTCAAAATTC 

spacer length: 35 repeater length: 37
17251   996156 GTTTCAATCCTTGTTTTAATGGATCTTGCTCTCGAAT CCTAAAGCATAATTAGGTTTTACAGCATTCTTATTT 

spacer length: 36 repeater length: 37
17252   996230 GTTTCAATCCTTGTTTTAATGGATCTTGCTCTCGAAT ACATTGAAAACCTCTTTGACATATATATCCATGCAA 

spacer length: 36 repeater length: 37
17253   996304 GTTTCAATCCTTGTTTTAATGGATCTTGCTCTCGAAT AATATCCACTATGGTTGTCTGAGCACCAACCCCTAT 

spacer length: 36 repeater length: 37
17254   996378 GTTTCAATCCTTGTTTTAATGGATCTTGCTCTCGAAT ATTTAAGCGTTTTCGACAGACCAGCACCACTA spacer 

length: 32 repeater length: 37



17255   996448 GTTTCAATCCTTGTTTTAATGGATCTTGCTCTCGAAT GCTAATCAAGAATATTATCCGCCTTTCGAAGTT 
spacer length: 33 repeater length: 37

17256   996519 GTTTCAATCCTTGTTTTAATGGATCTTGCTCTCGAAT CCAAGAGTAGATCGCTCAAATGCATGGGTAGACG 
spacer length: 34 repeater length: 37

17257   996591 GTTTCAATCCTTGTTTTAATGGATCTTGCTCTCGAAT TCATTTGGTTTTACTCCTTCCGGTAGGACTGTTGT 
spacer length: 35 repeater length: 37

17258   996664 GTTTCAATCCTTGTTTTAATGGATCTTGCTCTCGAAT CAGGGAGAAGGTCCAGAAAGTGGCAACCCCATAACCA 
spacer length: 37 repeater length: 37

17259   996739 GTTTCAATCCTTGTTTTAATGGATCTTGCTCTCGAAT CTTTATAGTAATTCCTAAAGATCAGACGATGCAGGCT 
spacer length: 37 repeater length: 37

17260   996814 GTTTCAATCCTTGTTTTAATGGATCTTGCTCTCGAAT CCTGCTTCAGCAGAAATAAGGGTTCTGGATAAGGATG 
spacer length: 37 repeater length: 37

17261   996889 GTTTCAATCCTTGTTTTAATGGATCTTGCTCTCGAAT ACTGCACCGAGTGAACATAATAAGAGACTGTGTTAT 
spacer length: 36 repeater length: 37

17262   996963 GTTTCAATCCTTGTTTTAATGGATCTTGCTCTCGAAT TGCAGTATTATCAACCGGTGAAAAGTTCGATAATC 
spacer length: 35 repeater length: 37

17263   997036 GTTTCAATCCTTGTTTTAATGGATCTTGCTCTCGAAT CTGCCGACTTAGTTTTCGAGGCAGAGAGCAAGTTG 
spacer length: 35 repeater length: 37

17264   997109 GTTTCAATCCTTGTTTTAATGGATCTTGCTCTCGAAT AAATGATATTTATGCCAGTGTTGCAGACGGCACCT 
spacer length: 35 repeater length: 37

17265   997182 GTTTCAATCCTTGTTTTAATGGATCTTGCTCTCGAAT CTTTTCTAAAGCATGTAGGCTTTCTGCCTTCTCACT 
spacer length: 36 repeater length: 37

17266   997256 GTTTCAATCCTTGTTTTAATGGATCTTGCTCTCGAAT TGGACCCGCTTTATTTTTTGGTTCGCTGATAATCA 
spacer length: 35 repeater length: 37

17267   997329 GTTTCAATCCTTGTTTTAATGGATCTTGCTCTCGAAT CTCCTTTTTCATTTCATTTGACTCTTCTCTAGTCA 
spacer length: 35 repeater length: 37

17268   997402 GTTTCAATCCTTGTTTTAATGGATCTTGCTCTCGAAT AATTCTAGCTCCTCACCAGGGAAATTCCCCCGACA 
spacer length: 35 repeater length: 37

17269   997475 GTTTCAATCCTTGTTTTAATGGATCTTGCTCTCGAAT CACATATAGAAAGAGATATAAAGTTAGAACCTGAG 
spacer length: 35 repeater length: 37

17270   997548 GTTTCAATCCTTGTTTTAATGGATCTTGCTCTCGAAT TTGAAAAATCTGTCCAAAGTGAGGTATATGGTTGCG 
spacer length: 36 repeater length: 37

17271   997622 GTTTCAATCCTTGTTTTAATGGATCTTGCTCTCGAAT CGGCGGAAAGTACATCGAATCGTAAAAGACTCTTA 
spacer length: 35 repeater length: 37

17272   997695 GTTTCAATCCTTGTTTTAATGGATCTTGCTCTCGAAT GAATGAAAAATATCACCGGACCCCGAGCTTCAAT 
spacer length: 34 repeater length: 37

17273   997767 GTTTCAATCCTTGTTTTAATGGATCTTGCTCTCGAAT CCCACTGGAACCCTGCTCAGGCGAAGCATTTTCA 
spacer length: 34 repeater length: 37

17274   997839 GTTTCAATCCTTGTTTTAATGGATCTTGCTCTCGAAT GAATGTATGTCAATGATCTATGCGCAGTACTCGGC 
spacer length: 35 repeater length: 37

17275   997912 GTTTCAATCCTTGTTTTAATGGATCTTGCTCTCGAAT AACTTCCCAGCACTCTTTTTAGTTAAAACAGTTTCT 
spacer length: 36 repeater length: 37

17276   997986 GTTTCAATCCTTGTTTTAATGGATCTTGCTCTCGAAT GCCACGAAATATCTGCGATCCTCCTCAACATTTC 
spacer length: 34 repeater length: 37

17277   998058 GTTTCAATCCTTGTTTTAATGGATCTTGCTCTCGAAT GCGCTGTGCTTGTTGTTGTTTGGTCACAGACTAAATTA 
spacer length: 38 repeater length: 37

17278   998134 GTTTCAATCCTTGTTTTAATGGATCTTGCTCTCGAAT GTGGGTACAAACGAGTTTTACCTGATCTTCCTCT 
spacer length: 34 repeater length: 37

17279   998206 GTTTCAATCCTTGTTTTAATGGATCTTGCTCTCGAAT GGCACGGGACCCGTTTGGGTTATGACGTTGTTGGTA 
spacer length: 36 repeater length: 37

17280   998280 GTTTCAATCCTTGTTTTAATGGATCTTGCTCTCGAAT AATATGGAAGTCACAGACGAGCCAGTATACCATGAT 
spacer length: 36 repeater length: 37

17281   998354 GTTTCAATCCTTGTTTTAATGGATCTTGCTCTCGAAT ATAATTTAAAGGTTTCTATTTTGATTTTTAGACAG 
spacer length: 35 repeater length: 37

17282   998427 GTTTCAATCCTTGTTTTAATGGATCTTGCTCTCGAAT CTGGAAGAACAACCGGAAAACGTTCAACGAAGCTT 
spacer length: 35 repeater length: 37

17283   998500 GTTTCAATCCTTGTTTTAATGGATCTTGCTCTCGAAT AGCGTTATAATAGGGGATCTTGTGACCAGAGAGAA 
spacer length: 35 repeater length: 37

17284   998573 GTTTCAATCCTTGTTTTAATGGATCTTGCTCTCGAAT AAATCTCCCCAAGCGGCGAAGGCGTTCACGTCATA 
spacer length: 35 repeater length: 37

17285   998646 GTTTCAATCCTTGTTTTAATGGATCTTGCTCTCGAAT TCTTCTTTTGATAGCGTTTTAAATCCTTTTTTTGA 
spacer length: 35 repeater length: 37

17286   998719 GTTTCAATCCTTGTTTTAATGGATCTTGCTCTCGAAT GGCTACAAAGACCGCTGTAAGATTTCAAAGGATGTG 
spacer length: 36 repeater length: 37

17287   998793 GTTTCAATCCTTGTTTTAATGGATCTTGCTCTCGAAT AGTTCTTCAGCATCCACGAATTTATTGTCATGAAT 
spacer length: 35 repeater length: 37

17288   998866 GTTTCAATCCTTGTTTTAATGGATCTTGCTCTCGAAT CGGCTTCTATGACCTCAGATGTTCTATCTTTGTTTA 
spacer length: 36 repeater length: 37

17289   998940 GTTTCAATCCTTGTTTTAATGGATCTTGCTCTCGAAT TTTTAAGCTCTTCAAGTTGCATCTTAATCAAGA 
spacer length: 33 repeater length: 37

17290   999011 GTTTCAATCCTTGTTTTAATGGATCTTGCTCTCGAAT AACGAAGGAGATCTTCACAACCTTGAAAGATCTCC 



spacer length: 35 repeater length: 37
17291   999084 GTTTCAATCCTTGTTTTAATGGATCTTGCTCTCGAAT TCGGAAAAAAGTTTCAGAGTATGGGAACTGCCC 

spacer length: 33 repeater length: 37
17292   999155 GTTTCAATCCTTGTTTTAATGGATCTTGCTCTCGAAT CTCTTTATTGTACCTTGCTCGTTATCATCAACATAG 

spacer length: 36 repeater length: 37
17293   999229 GTTTCAATCCTTGTTTTAATGGATCTTGCTCTCGAAT ATTACGAATTTTTTCTTTATAATTTGCGTTTAATGT 

spacer length: 36 repeater length: 37
17294   999303 GTTTCAATCCTTGTTTTAATGGATCTTGCTCTCGAAT AAATAAAAATAGGAAAGTATTGATTATCCCAATTGA 

spacer length: 36 repeater length: 37
17295   999377 GTTTCAATCCTTGTTTTAATGGATCTTGCTCTCGAAT CCTTAATGATTATCGACTTTGTCTTCTATATTTC 

spacer length: 34 repeater length: 37
17296   999449 GTTTCAATCCTTGTTTTAATGGATCTTGCTCTCGAAT TTAGGTTTAATTAGGGGTTTGTATATCAGGTGCTTT 

spacer length: 36 repeater length: 37
17297   999523 GTTTCAATCCTTGTTTTAATGGATCTTGCTCTCGAAT CAGGCAGATATGGGATGGGAGGGCTCAACCCTTACC 

spacer length: 36 repeater length: 37
17298   999597 GTTTCAATCCTTGTTTTAATGGATCTTGCTCTCGAAT GATATCATCAGGCGAGGAACTTTCTGAGGATGATT 

spacer length: 35 repeater length: 37
17299   999670 GTTTCAATCCTTGTTTTAATGGATCTTGCTCTCGAAT TTTCTTTTTCTGCTTTTGATGCCAATATTTCACCTC 

spacer length: 36 repeater length: 37
17300   999744 GTTTCAATCCTTGTTTTAATGGATCTTGCTCTCGAAT TTCAGGGTGGGGATGAGAGCGAAGCCTCGCACCGTA 

spacer length: 36 repeater length: 37
17301   999818 GTTTCAATCCTTGTTTTAATGGATCTTGCTCTCGAAT TGTGGAGTACTGGGAAAAATCAACATTTTGCAGCGT 

spacer length: 36 repeater length: 37
17302   999892 GTTTCAATCCTTGTTTTAATGGATCTTGCTCTCGAAT GATATTACATAAGAACAACGTCGGCAGACCCGACGA 

spacer length: 36 repeater length: 37
17303   999966 GTTTCAATCCTTGTTTTAATGGATCTTGCTCTCGAAT ACAGAAAAATCGTGGGTCATAATTGGGAGGCTATCAA 

spacer length: 37 repeater length: 37
17304   1000041 GTTTCAATCCTTGTTTTAATGGATCTTGCTCTCGAAT ACAGCATCAGAAAACGCATTCGCAAATTTACAGTTT 

spacer length: 36 repeater length: 37
17305   1000115 GTTTCAATCCTTGTTTTAATGGATCTTGCTCTCGAAT GTGGCAATCTTGATTTTGTATTTTCAGATTTCACG 

spacer length: 35 repeater length: 37
17306   1000188 GTTTCAATCCTTGTTTTAATGGATCTTGCTCTCGAAT TCTGAGGTGCAAAATAAGACTATAAAAATCGTATC 

spacer length: 35 repeater length: 37
17307   1000261 GTTTCAATCCTTGTTTTAATGGATCTTGCTCTCGAAT AGGAGTTTTTAGTCTGTACTTATCCAAATTCGCAG
17308   
17309   
17310   crispr 10
17311   993453 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT AACTTAGTATATAGTAATAGGTTTCAAAGTATAT 

spacer length: 34 repeater length: 37
17312   993525 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT TTCACAATTGCATAGTATATCGCACTCTTCATCTG 

spacer length: 35 repeater length: 37
17313   993598 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT GTTACCTCGGTTACCTCTATTTTTAGGGTATCTT 

spacer length: 34 repeater length: 37
17314   993670 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT AAATCCCGGCACAGGACAAGGTAAAAACCCACGTC 

spacer length: 35 repeater length: 37
17315   993743 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT CTCTTTGCCTTTAACCGTTTTTCTAAGCTTTTAA 

spacer length: 34 repeater length: 37
17316   993815 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT AGCAAGTGAGTAATATATCTAATCTGCCTTGTTTTAG 

spacer length: 37 repeater length: 37
17317   993890 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT ATTTATAGGGCTTCCCGATGATGTTTATAACGCTTTTC 

spacer length: 38 repeater length: 37
17318   993966 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT AATCTTATACATATCTTAGTAGAAGTTAATAAGA 

spacer length: 34 repeater length: 37
17319   994038 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT AACAGAGCTTATACGATGAAGCAGGGATTAACACAA 

spacer length: 36 repeater length: 37
17320   994112 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT TAGTTCTTCCATGGTTTTAATTTCAGGGTTGTAATGA 

spacer length: 37 repeater length: 37
17321   994187 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT CTGACAGGTATATTTGTATTTATTTCTTTATATTA 

spacer length: 35 repeater length: 37
17322   994260 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT GAGAAATTGTTAATTTTCGTTATCGGTTGAACCGG 

spacer length: 35 repeater length: 37
17323   994333 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT AACACTTTCGAAAGCTGAGTTTAGACAGTTCGA 

spacer length: 33 repeater length: 37
17324   994404 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT AATGTATGTCAACGGCGTTAACTTAGTATATATTA 

spacer length: 35 repeater length: 37
17325   994477 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT TTGCTTACCCGGGTTTTTTGCGTTCCAGACAGCTTTTA 

spacer length: 38 repeater length: 37
17326   994553 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT ATCTTAAGATTTCGACTGATAACGAACTTGTAA 

spacer length: 33 repeater length: 37
17327   994624 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT TCCGAAATGAAGTGGCAGCCGGAAACAAGCAGTTT 

spacer length: 35 repeater length: 37



17328   994697 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT TGATAAAGCTTCGTTTTCCGAATACGCTTCAAAA 
spacer length: 34 repeater length: 37

17329   994769 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT TATACTATACTAAGATAGAATATAGTATAGTATA 
spacer length: 34 repeater length: 37

17330   994841 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT GTAATGTTTTTGCATGGAGATATCATATTCGTGA
17331   
17332   
17333   crispr 11
17334   2419058 CATTTGGGCTTTCCTCATTTGGATTCTCCTCATTTGGAT TCTCCTCATTTGGGCTTTCC spacer length: 

20 repeater length: 39
17335   2419118 CATTTGGGCTTTCCTCATTTGGATTCTCCTCATTTGGAT TCTCCTCATTTGGATTCTCC spacer length: 

20 repeater length: 39
17336   2419178 CATTTGGGCTTTCCTCATTTGGATTCTCCTCATTTGGAT CTCCGGTAGAGTGTAAATAA
17337   
17338   
17339   crispr 12
17340   2157133 ACAGCTTATTTAGAAGCAGTAGAAGAATTTGAAGACTTCT 

GCCTGGAAGATCTTTGTAATCTTTGAATACTCAAAATTTATGATCATTTCAATCCCTCACTCCTTTCTCTATTTTGTTCGTCCCCG
TTATCCCCTGAGCTATGCAGTTGGGTTTATAACCCATCTATCCTGCATAACCTATTTCTC spacer length: 146 
repeater length: 40

17341   2157320 ACAGCTTATTTAGAAGCAGTAGAAGAATTTGAAGACTTCT 
GCCTGGAAGAACTGTACAATCTTTGAATACTCAAAATTTATGATCATTTCAATCCCTCACTCCTTTCTCTATTTTGTTCGTCCCCC
GTTATACCCCGGGTTCTGCAGTTGGTTTATAACTCATCTACCCTGCAGAACCTATTTCTT spacer length: 146 
repeater length: 40

17342   2157507 ACAGCTTATTTAGAAGCAGTAGAAGAATTTGAAGACTTCT 
AGTATGTGAAGACACTGAAGAAGTAGAAGAAGCTCCGGTAGAGTGTAAATAAATAAGGAAAATAGCATATGTGTTGGAGAGTATAA
CCAACTCTCCACACAGAATGTTGACATTTAACAACCGAATACAATTAGCTTTCAAATGAG

17343   
17344   
17345   GCA_000969965.1_ASM96996v1_genomic.fna(findCrispr):
17346   START       REPEAT                           

SPACER                                             
17347   crispr 1
17348   4116903 AATCCTATTATTACTCATCG AATCTTATTATCACTCATCGTAGTAA spacer length: 26 repeater 

length: 20
17349   4116950 AATCCTATTATTACTCATCG AATCTTATTATTACTCATCGAATCCCATTATTACTCATC spacer length: 

39 repeater length: 20
17350   4117010 AATCCTATTATTACTCATCG TCATAACTTGAATAAACCAATCTACCCATTTTGGAAAAG
17351   
17352   
17353   crispr 2
17354   1565115 AGACGAAAAAAGGAGAAAGA GAAAGAGAAAGAGAAAGGAGACGAAAAAAGGGGAAAGAGAAAGAAAAAG 

spacer length: 49 repeater length: 20
17355   1565185 AGACGAAAAAAGGAGAAAGA GAAAGAGAAAGGAGACGAAAAAAGAGAAAGAAAAAGAAAAAG spacer 

length: 42 repeater length: 20
17356   1565248 AGACGAAAAAAGGAGAAAGA GTAGTAGATGGTCATAAACAAAAAACAGATTCAAGTGGCGTA
17357   
17358   
17359   crispr 3
17360   2820 ATAATTCAAATCTAATGATT TAGGTTTAAAAACTCAGATT spacer length: 20 repeater length: 20
17361   2861 ATAATTCAAATCTAATGATT TAGGTTTAAAAACTCAGTTT spacer length: 20 repeater length: 20
17362   2902 ATAATTCAAATCTAATGATT CAGGTTTAAAAACTCAGTTT spacer length: 20 repeater length: 20
17363   2943 ATAATTCAAATCTAATGATT CATAACTTGAATAAACCAAT
17364   
17365   
17366   crispr 4
17367   2153735 CTTGAGTGGGCTAAGCTTGA AAAGGCTAACCTTGAAAGGGCTAACTTTGAAAAAGCTAACCTTAGAGGAGCTAA 

spacer length: 54 repeater length: 20
17368   2153810 CTTGAGTGGGCTAAGCTTGA 

GGGAGCTAACCTTAGAGGAGCTAACCTTAAAGAAGCTAACCTTGAGTGGGCTAAGATTGAAAGGGCTAACCTTGAAAAGGCTAACC
TTGAAAGGGCTAACCTTGAAAAGGCTAA spacer length: 114 repeater length: 20

17369   2153945 CTTGAGTGGGCTAAGCTTGA 
TAGTAGATGGTCATAAACAAAAAACAGATTCAAGTGGCGTAGTAGATAATCATAAACAAAAAACAGATTCAAGTGGCGTAGTAGGT
GATCATAAACAAAAAACAGATTCAAGTG

17370   
17371   
17372   crispr 5
17373   1978766 GACAATGG 

AGAAACTAAAACTTCAGTAAAAAGTCCCGAAAAGGTAAAAGCCCCAGCAAAAAGCTGTGATAATGAAGAAACTAAAACTCCAGTAA
AAAACACTGAAGACGTTGAACAGGCTCCAGCAAAAGACTG spacer length: 126 repeater length: 8

17374   1978901 GACAATGG AGAAACTAAAACTCCAGTAAGAAACATTGAAGATGTTGAACAGTCTCAAGCAAAAGACTG spacer 



length: 60 repeater length: 8
17375   1978970 GACAATGG 

AGAAACTAAAACTCCAGTAAAAAGTCCCGAAAAGGTAAAAGCCCCAGCAAAAAGCTGTGATAATGAAGAAACTAAAACTTCAGTAA
AAAACACTGAAGACGTTGAACAGGCTCCAGCAAAAGACTG spacer length: 126 repeater length: 8

17376   1979105 GACAATGG 
AGAAACTAAAACTTCAGTAAAAAGTCCCGAAAAGGTAAAAGCCCCAGCAAAAAGCTGTGATAATGAAGAAACTAAAACTCCAGTAA
AAAACACTGAAGACGTTGAACAGGCTCCAGCAAAAGACTG spacer length: 126 repeater length: 8

17377   1979240 GACAATGG AGAAACTAAAACTTCAGTAAAAAGTCCCGAAAAGGTAAAAACCCCAGCAAAAAGCTG spacer 
length: 57 repeater length: 8

17378   1979306 GACAATGG AGAAACTAAAACTTCAGTAAAAAACACTGAAGACGTTGAACAGGCTCCAGCAAATGACTG spacer 
length: 60 repeater length: 8

17379   1979375 GACAATGG 
AGAAACTAAAACTTCAGAAAAAAGTCCCGAAAAGGTAAAAGCCCCAGCAAAAAGCTGTGATAATGAAGAAACTAAAACTTCAGTAA
AAAACACTGAAGACGTTGAACAGGCTCCAGCAAAAGACTG spacer length: 126 repeater length: 8

17380   1979510 GACAATGG 
AGGATTTAAAAGAAAGAGGAATTGAAAAAGAGAGGAATTGAAAAAGAGAGGAATTGAAAAAGAGAGGAATTGAAAAAGAGAGGAAT
TGAAAAAGAGAGGATTTGAAAAAGAGGGGATTTAAAAGAA

17381   
17382   
17383   crispr 6
17384   774685 AATTCAGGAATAAATATTCAG GAATACAAATTTAAAGATAG spacer length: 20 repeater length: 

21
17385   774727 AATTCAGGAATAAATATTCAG GAATACAAATTTAAAGATAG spacer length: 20 repeater length: 

21
17386   774769 AATTCAGGAATAAATATTCAG GAATAATAATCTAAAGATAG spacer length: 20 repeater length: 

21
17387   774811 AATTCAGGAATAAATATTCAG AAATAAAAATTTAAAGATAG spacer length: 20 repeater length: 

21
17388   774853 AATTCAGGAATAAATATTCAG GAATAAAAATTTAAAGATAA spacer length: 20 repeater length: 

21
17389   774895 AATTCAGGAATAAATATTCAG TAACTTGAATAAACCAATCT
17390   
17391   
17392   crispr 7
17393   3419842 AGATCCTAAAAAAGAATGAAG GGATCCTAAAAAAGAATGAA spacer length: 20 repeater 

length: 21
17394   3419884 AGATCCTAAAAAAGAATGAAG AGATCCTAAAAAAAAATGAA spacer length: 20 repeater 

length: 21
17395   3419926 AGATCCTAAAAAAGAATGAAG AAATGAATATCTCGATTAAA
17396   
17397   
17398   crispr 8
17399   1187210 ATCAGCTACATAGGCGTAATT 

CCCGGAAATTGAGACACCGTAAATATCTCCGGCAGTATCGTAGCTTCCTTTGAGAACTGGTGAAGATGGATTGCTTATATCAACAA
TCATAAGACCATTACCCC spacer length: 104 repeater length: 21

17400   1187336 ATCAGCTACATAGGCGTAATT 
GCCGGAAACTACAACATCGCCAGTAGGACCTGCATAACGTCCTTTGAGAATTGGATCCGAAGGATTACTGATATCAACAATCACAA
GACCATCAT spacer length: 95 repeater length: 21

17401   1187453 ATCAGCTACATAGGCGTAATT 
GTAGATGGTCATAAACAAAAAACAGATTCAAGTGGCGTAGTAGATAATCATAAACAAAAAACAGATTCAAGTGGCGTAGTAGGTGA
TCATAAACA

17402   
17403   
17404   crispr 9
17405   1143692 CAGGTTGCGAATTGCAAGTTG AGATACAGGTTGCTAATAGT spacer length: 20 repeater 

length: 21
17406   1143734 CAGGTTGCGAATTGCAAGTTG ATATACAGGTTGCTAATAGT spacer length: 20 repeater 

length: 21
17407   1143776 CAGGTTGCGAATTGCAAGTTG ATATACAGGTTGCTAATAGTACAGGTTGCTAATAGT spacer length: 36 

repeater length: 21
17408   1143834 CAGGTTGCGAATTGCAAGTTG AGAGAGGAATTGAAAAAGAGAGGAATTGAAAAAGAG
17409   
17410   
17411   crispr 10
17412   1616435 GATCCCGTAATATACTTCATT GACGCGTAGCTATAAGGTGGAGCAAATTCAGGACGGCTTGAAAAC spacer 

length: 45 repeater length: 21
17413   1616502 GATCCCGTAATATACTTCATT TATGGCGTAAACTGCGAGATGGAGCAAGTTAAGGACAGTCTGAAAGC spacer 

length: 47 repeater length: 21
17414   1616571 GATCCCGTAATATACTTCATT AGAGGAATTGAAAAAGAGAGGAATTGAAAAAGAGAGGAATTGAAAAA
17415   
17416   



17417   crispr 11
17418   3273623 TATTGATACCTAAATAATACC TATCTTATGCCTTTAATGATG spacer length: 21 repeater 

length: 21
17419   3273666 TATTGATACCTAAATAATACC TATCCTATGCCTTTAAGATG spacer length: 20 repeater 

length: 21
17420   3273708 TATTGATACCTAAATAATACC AACTTGAATAAACCAATCTA
17421   
17422   
17423   crispr 12
17424   1716946 TCCTTGTCCCTTATCTTTTAG TCCTTGTCCTTTATCTTTTA spacer length: 20 repeater 

length: 21
17425   1716988 TCCTTGTCCCTTATCTTTTAG TCCTTGTCTCTTATCTTTTA spacer length: 20 repeater 

length: 21
17426   1717030 TCCTTGTCCCTTATCTTTTAG TAAACCAATCTACCCATTTT
17427   
17428   
17429   crispr 13
17430   1438405 TTTTCTCTAATTGGTTTTCTC TAATTGGATTTATCTTATTG spacer length: 20 repeater 

length: 21
17431   1438447 TTTTCTCTAATTGGTTTTCTC CAATTGGATTTATCTTATTG spacer length: 20 repeater 

length: 21
17432   1438489 TTTTCTCTAATTGGTTTTCTC AATGAATATCTCGATTAAAT
17433   
17434   
17435   crispr 14
17436   1848190 CAACCAAACCTTACACAGTCAA ACCTTACACAATCAAACCTCACGCAACCAAACCTTAC spacer length: 

37 repeater length: 22
17437   1848250 CAACCAAACCTTACACAGTCAA ACCTTATACAATCAAACCTTAC spacer length: 22 repeater 

length: 22
17438   1848295 CAACCAAACCTTACACAGTCAA GCCTTATACAACCAAACCTTAC spacer length: 22 repeater 

length: 22
17439   1848340 CAACCAAACCTTACACAGTCAA AGATGGTCATAAACAAAAAACA
17440   
17441   
17442   crispr 15
17443   534487 TCTATTCTGGTTCTACTCTGGTT CTACTCTGGTTCTATTCTGG spacer length: 20 repeater 

length: 23
17444   534531 TCTATTCTGGTTCTACTCTGGTT 

CTATTCTGGTTCTATTCTGGTTCTATTCTGGTTCTATTCTGGTTCCTTTCTGGTTCTATTCTGG spacer length: 64 
repeater length: 23

17445   534619 TCTATTCTGGTTCTACTCTGGTT 
AAAATCTCTAATAAAAATTTTTATACTCTTACACCAATATTATACAGTTATATATTTACAGAAT

17446   
17447   
17448   crispr 16
17449   2803270 GAATAATGAAGACTATAGGTCTGG GGAATATCCAGACTCAACTC spacer length: 20 repeater 

length: 24
17450   2803315 GAATAATGAAGACTATAGGTCTGG AGAATATCCAGACTCAACTC spacer length: 20 repeater 

length: 24
17451   2803360 GAATAATGAAGACTATAGGTCTGG AGAATATCCAGACTCAACTC spacer length: 20 repeater 

length: 24
17452   2803405 GAATAATGAAGACTATAGGTCTGG AAACATTTAGTAAAATCTCT
17453   
17454   
17455   crispr 17
17456   648464 CGTTTTTTTATTCCCGTTTTTATTC 

CCGTTTTTATTCCCGTTTTTATTCCCGTTTTTTTTATTCCCGTTTTTTTTATTC spacer length: 54 repeater 
length: 25

17457   648544 CGTTTTTTTATTCCCGTTTTTATTC CCGTTTTTATTCCCGTTTTTATTC spacer length: 24 repeater 
length: 25

17458   648594 CGTTTTTTTATTCCCGTTTTTATTC CAACCAAACCTCACACAATCAAAC
17459   
17460   
17461   crispr 18
17462   3958206 AGTAAAACATTCAGTAAAACATTTAG 

CAAAACATTTAGCAAAACATTTAGCAAAACATTTAGTAAAACATTTAGCAAAACATTTAGCAAAACATTTAGTAAAACATTTAGTA
AAACATTTAGTAAAACATTTAGTAAAACATTTAGTAAAACATT spacer length: 129 repeater length: 26

17463   3958362 AGTAAAACATTCAGTAAAACATTTAG TAAAACATTTAGTAAAACATT spacer length: 21 repeater 
length: 26

17464   3958410 AGTAAAACATTCAGTAAAACATTTAG TAAAACATTTAGTAAAACATTTAGTAAAACATTTAGCAAAACATT 
spacer length: 45 repeater length: 26



17465   3958482 AGTAAAACATTCAGTAAAACATTTAG AACACTGAAAAAACAATACCAGTTTAATACAAGGCGCCGGCTTAA
17466   
17467   
17468   crispr 19
17469   471480 GGATAATGAGGATAATGAGGATAATG AAGATTATGGGATAATGAAGATTAT spacer length: 25 

repeater length: 26
17470   471532 GGATAATGAGGATAATGAGGATAATG AAGATTATGGGATAATGAAGATAATG spacer length: 26 

repeater length: 26
17471   471585 GGATAATGAGGATAATGAGGATAATG GAATTGAAAAAGAGAGGAATTGAAAA
17472   
17473   
17474   crispr 20
17475   2907482 AAAAGAGAGGATTTAAAAGAAAGAGGA ATTGAAAAAGAGAGTAATTGAAAAAGAGAGGAATTG spacer 

length: 36 repeater length: 27
17476   2907546 AAAAGAGAGGATTTAAAAGAAAGAGGA ATTGAAAAAGAGAGGATTTG spacer length: 20 repeater 

length: 27
17477   2907594 AAAAGAGAGGATTTAAAAGAAAGAGGA TTGAAAAAGAGAGGAATTGA
17478   
17479   
17480   crispr 21
17481   3958366 AAACATTCAGTAAAACATTTAGTAAAA CATTTAGTAAAACATTTAGT spacer length: 20 repeater 

length: 27
17482   3958414 AAACATTCAGTAAAACATTTAGTAAAA CATTTAGTAAAACATTTAGTAAAACATTTAGCAAAACATTTAGT 

spacer length: 44 repeater length: 27
17483   3958486 AAACATTCAGTAAAACATTTAGTAAAA GAAAAAGAGAGGAATTGAAAAAGAGAGGAATTGAAAAAGAGAGG
17484   
17485   
17486   crispr 22
17487   3742302 AGAAGAGCTCGAGGAAGATATTGAAGA AGAGCTCAAGGAAGATATTG spacer length: 20 repeater 

length: 27
17488   3742350 AGAAGAGCTCGAGGAAGATATTGAAGA AGAGTTCAAGGAAGAGCTCGAGGAAGATATTG spacer length: 

32 repeater length: 27
17489   3742410 AGAAGAGCTCGAGGAAGATATTGAAGA CAGGAATAAAAATTTAAAGATAATAATTCAGG
17490   
17491   
17492   crispr 23
17493   3526414 GAGTTCCCCACACGCGTGGGGATGAACC GCGCCAGCATGTAAAAAACGTTTCCAATCATT spacer length: 

32 repeater length: 28
17494   3526475 GAGTTCCCCACACGCGTGGGGATGAACC GATGGGATGAAAAAAAAGGAGAATGGACGTTA spacer length: 

32 repeater length: 28
17495   3526536 GAGTTCCCCACACGCGTGGGGATGAACC GCTGCCTGTGTAACTTGACTCACACTTATTTT spacer length: 

32 repeater length: 28
17496   3526597 GAGTTCCCCACACGCGTGGGGATGAACC GGTCTCCAGATCCTGGACCCTGGAACTGCTTC spacer length: 

32 repeater length: 28
17497   3526658 GAGTTCCCCACACGCGTGGGGATGAACC GCCGGGTATTTCCTGCCATGTCCTTAACTTCT spacer length: 

32 repeater length: 28
17498   3526719 GAGTTCCCCACACGCGTGGGGATGAACC GTAAGAGATTGAATTCAATTACCCCGTCTTTG spacer length: 

32 repeater length: 28
17499   3526780 GAGTTCCCCACACGCGTGGGGATGAACC GATTATTATAGATGTTATCCGGAGCTGTCAAA spacer length: 

32 repeater length: 28
17500   3526841 GAGTTCCCCACACGCGTGGGGATGAACC GTTCTTTTTGAATACAACGACTCGCAAACATG spacer length: 

32 repeater length: 28
17501   3526902 GAGTTCCCCACACGCGTGGGGATGAACC GTTGTGCTTATACCTTTGCCTGAACAATTCGT spacer length: 

32 repeater length: 28
17502   3526963 GAGTTCCCCACACGCGTGGGGATGAACC GCCGAAATTAAAACCCATACCTGTAATTCCCC spacer length: 

32 repeater length: 28
17503   3527024 GAGTTCCCCACACGCGTGGGGATGAACC GTCTCAAAAATCCAGATAATACTCTGGTAGTT spacer length: 

32 repeater length: 28
17504   3527085 GAGTTCCCCACACGCGTGGGGATGAACC GACGTGCCCCTATGTGAAACTCTCCGGTCATA spacer length: 

32 repeater length: 28
17505   3527146 GAGTTCCCCACACGCGTGGGGATGAACC GAACTATTATAGAGTTCCCCAGGGTTCCTACC spacer length: 

32 repeater length: 28
17506   3527207 GAGTTCCCCACACGCGTGGGGATGAACC GTCTCTCCCTTTTCCTCTGTCATATACTGTTC spacer length: 

32 repeater length: 28
17507   3527268 GAGTTCCCCACACGCGTGGGGATGAACC GTTGAAAAAGTAGTCAAACAAAAATACTATTC spacer length: 

32 repeater length: 28
17508   3527329 GAGTTCCCCACACGCGTGGGGATGAACC GGTTTCACGCTTGCAAATAATGATTTACCCCC spacer length: 

32 repeater length: 28
17509   3527390 GAGTTCCCCACACGCGTGGGGATGAACC GAAGCCGCAGCAAAGAGGGTAGACTCATTTAT spacer length: 

32 repeater length: 28
17510   3527451 GAGTTCCCCACACGCGTGGGGATGAACC GTCCCTGCGGCGACTCCTCCCAAATTACTTTA spacer length: 



32 repeater length: 28
17511   3527512 GAGTTCCCCACACGCGTGGGGATGAACC GATTATTGAGGTGTGTTTAATGCCGTGTCCGT spacer length: 

32 repeater length: 28
17512   3527573 GAGTTCCCCACACGCGTGGGGATGAACC GCAATGGATGATACACAGATTGTAGTGCGAGA spacer length: 

32 repeater length: 28
17513   3527634 GAGTTCCCCACACGCGTGGGGATGAACC GTGCTAGCACATGGATACAAACGACAATGCAA spacer length: 

32 repeater length: 28
17514   3527695 GAGTTCCCCACACGCGTGGGGATGAACC GACTTCTCAGATAGAGCCGTAGACGAGCTTAT spacer length: 

32 repeater length: 28
17515   3527756 GAGTTCCCCACACGCGTGGGGATGAACC GATTGGCCTGCTATTGTCAGGAAATATGAATT spacer length: 

32 repeater length: 28
17516   3527817 GAGTTCCCCACACGCGTGGGGATGAACC GGATTACAGGGCAAATTATGGGGGGTCTGGAC spacer length: 

32 repeater length: 28
17517   3527878 GAGTTCCCCACACGCGTGGGGATGAACC GTCGGAATAATCCGCAATTCCGGTTATTGCTT spacer length: 

32 repeater length: 28
17518   3527939 GAGTTCCCCACACGCGTGGGGATGAACC GATTATTTCCGCAAATGTCGAAATTACAGAAA spacer length: 

32 repeater length: 28
17519   3528000 GAGTTCCCCACACGCGTGGGGATGAACC GAAGGGTTATTAAAAGAAATGGATAATCGCGG spacer length: 

32 repeater length: 28
17520   3528061 GAGTTCCCCACACGCGTGGGGATGAACC GTTGTATATCTCACAGTGAAACCGGACGAGAA spacer length: 

32 repeater length: 28
17521   3528122 GAGTTCCCCACACGCGTGGGGATGAACC GGATATCGGGTTTCTGTATTTTCCCCTTGTTG spacer length: 

32 repeater length: 28
17522   3528183 GAGTTCCCCACACGCGTGGGGATGAACC GGAACGCACCTCATTGTTACGGGCTGGACTTC spacer length: 

32 repeater length: 28
17523   3528244 GAGTTCCCCACACGCGTGGGGATGAACC GACACACAGGACCGCCTACATTCGTTTTTAAG spacer length: 

32 repeater length: 28
17524   3528305 GAGTTCCCCACACGCGTGGGGATGAACC GTCAGGGTATATGTAAAAAACGTCTTTGAAGG spacer length: 

32 repeater length: 28
17525   3528366 GAGTTCCCCACACGCGTGGGGATGAACC GCAAGTAGGACGGCAAAACTTTCTGAAGCCGC spacer length: 

32 repeater length: 28
17526   3528427 GAGTTCCCCACACGCGTGGGGATGAACC GGATTACGATTTCCGTTCCTGATGAACTAAAA spacer length: 

32 repeater length: 28
17527   3528488 GAGTTCCCCACACGCGTGGGGATGAACC GGGCCAACGATAGCAGCTAATAGGATTTATGA spacer length: 

32 repeater length: 28
17528   3528549 GAGTTCCCCACACGCGTGGGGATGAACC GGACATCCGAGAAGGGGCAGTGACAGACTATG spacer length: 

32 repeater length: 28
17529   3528610 GAGTTCCCCACACGCGTGGGGATGAACC GGAGGGATTACAACGTTAGTACCTGACCATCT spacer length: 

32 repeater length: 28
17530   3528671 GAGTTCCCCACACGCGTGGGGATGAACC GTTGCTTATCAGAACCACGCTGTCGCCACCGT spacer length: 

32 repeater length: 28
17531   3528732 GAGTTCCCCACACGCGTGGGGATGAACC GGTCACATAGACCTTCATAATTGTCTTCCCCC spacer length: 

32 repeater length: 28
17532   3528793 GAGTTCCCCACACGCGTGGGGATGAACC GAATGACGTTGAAAAAACAAATGACGTTGAAA spacer length: 

32 repeater length: 28
17533   3528854 GAGTTCCCCACACGCGTGGGGATGAACC GAATTTTCACTTCGAGTACTGTAAATGATGGA spacer length: 

32 repeater length: 28
17534   3528915 GAGTTCCCCACACGCGTGGGGATGAACC GGCTTAACAACCACTGAGAAAGCTGAAATCGC spacer length: 

32 repeater length: 28
17535   3528976 GAGTTCCCCACACGCGTGGGGATGAACC GTTGAATTTTGGCTTTAATTGTCAAAGAGTGC spacer length: 

32 repeater length: 28
17536   3529037 GAGTTCCCCACACGCGTGGGGATGAACC GGTTCTCAAATTTGTTTCATTGGATTCGATGA spacer length: 

32 repeater length: 28
17537   3529098 GAGTTCCCCACACGCGTGGGGATGAACC GCCGTGGTTTTTTACAACTGAAATGTAAGGGG spacer length: 

32 repeater length: 28
17538   3529159 GAGTTCCCCACACGCGTGGGGATGAACC 

GATCGAATAACCCATTTTTGAAATTAATATACCGAGTTCCCCACATGCGTGGGGATGAACCGGCAGCCCAGGAAGCAGCCGCTAAA
TTAGCCG spacer length: 93 repeater length: 28

17539   3529281 GAGTTCCCCACACGCGTGGGGATGAACC GCCGGTTACTAAAACGCCACTCCTTGATCTGA spacer length: 
32 repeater length: 28

17540   3529342 GAGTTCCCCACACGCGTGGGGATGAACC GCTTAACGTCTCTGTATCCAACTGCTTTAGTG spacer length: 
32 repeater length: 28

17541   3529403 GAGTTCCCCACACGCGTGGGGATGAACC GTAATTGGAGCATATTGAATATAGAAAGTGAG spacer length: 
32 repeater length: 28

17542   3529464 GAGTTCCCCACACGCGTGGGGATGAACC TCAGAGGAAGATACTGCAACTGGAAAATCGAA spacer length: 
32 repeater length: 28

17543   3529525 GAGTTCCCCACACGCGTGGGGATGAACC GGTCGAGGTTGACACAAAACAGCAGTTAGTAA spacer length: 
32 repeater length: 28

17544   3529586 GAGTTCCCCACACGCGTGGGGATGAACC GACTGGATGAGAGAAAAAGAGGATATCGCAAT spacer length: 
32 repeater length: 28

17545   3529647 GAGTTCCCCACACGCGTGGGGATGAACC GTATTTCATCAACCGTATGCCCACACACAAAA spacer length: 



32 repeater length: 28
17546   3529708 GAGTTCCCCACACGCGTGGGGATGAACC GTGCCGTCTCTTCAGGTCTCCGCTGAAAAAAC spacer length: 

32 repeater length: 28
17547   3529769 GAGTTCCCCACACGCGTGGGGATGAACC GTTGTGGTTAAAGCAGTGTCTGCATCTGTAAA
17548   
17549   
17550   crispr 24
17551   898 GTACATATTAATTGTCCATATAAACCAT CTTCATATAAACCATCTTAAAAT spacer length: 23 repeater 

length: 28
17552   950 GTACATATTAATTGTCCATATAAACCAT CTTCATATAAACCATCTTAAAAC spacer length: 23 repeater 

length: 28
17553   1002 GTACATATTAATTGTCCATATAAACCAT CGGAGCCCGAAACCAATGTAACG
17554   
17555   
17556   crispr 25
17557   1685427 ACATACGTGTATGTGACGAATATTATCAG 

CAATACTGTCACCATAATTAACGCAGCTACAAACACTGTTGCAGCCACGGTTGACGTTGGGGATCATCCTTCAGGAATCGCAATGC
ACCCTGATGG spacer length: 96 repeater length: 29

17558   1685553 ACATACGTGTATGTGACGAATATTATCAG 
CAATACTGTCACCATAATTAACGCAGCTACAAACACTGTTGCAGCCACGGTTGATGTTGGGGATTATCCCGCTGGAATCGCAATGC
ACCCTGATGG spacer length: 96 repeater length: 29

17559   1685679 ACATACGTGTATGTGACGAATATTATCAG 
AAACCAATCTACCCATTTTGGAAAAGTTGATATATTCAGACAAGAACTTGTTCAATATTTTTAATAAATATCTGGTTTTTGTGGAA
ATTTTCATTA

17560   
17561   
17562   crispr 26
17563   554109 CAAAAAACAGATACAAGTAATGTAGTAGA 

CGATCAGGACCAAAAAACAGATACAAGTGACGTAGTAGATGATCATAAACAAAAAACAGATTCAAGTGGCGTAGTAGGTGATCATA
AACAAAAAACAGATTCAAGTGGCGTAGTAGGTGATCATAA spacer length: 126 repeater length: 29

17564   554265 CAAAAAACAGATACAAGTAATGTAGTAGA 
TGGTCATAAACAAAAAACAGATTCAAGTGGCGTAGTAGATAATCATAAACAAAAAACAGATTCAAGTGGCGTAGTAGATAATCATA
AACAAAAAACAGATTCAAGTGGCGTAGTAGGTGATCATAA spacer length: 126 repeater length: 29

17565   554421 CAAAAAACAGATACAAGTAATGTAGTAGA 
AACAATATTTGAATTTTCCAAATGAATATCTCGATTAAATGAATATCTCAATTTTTTTCAATCACGGTCATCAATCACAGTTACAA
ATAAGATAATTTATACAGTTTATTTCGTTGCGGGTACTAA

17566   
17567   
17568   crispr 27
17569   4096234 CGACCTGACTATCTCAACCTGACTATCTC AACCTGACTATCTCAACCTGACTATCTCGACCTGACTATC 

spacer length: 40 repeater length: 29
17570   4096304 CGACCTGACTATCTCAACCTGACTATCTC 

AACCTGACTATCTCAACCTGACTATCTCAACCTGACTATCTCAACCTGACTATCTCAACCTGACTATCTCAACCTGACTATCTCAA
CCTGACTATCTCGGCCTGACTATC spacer length: 110 repeater length: 29

17571   4096444 CGACCTGACTATCTCAACCTGACTATCTC 
TATTCAGGAATAAAAATTTAAAGATAATAATTCAGGAATAAATATTCAGGAATAAAACTTCAAAAATAATAATTCAGGAATAAAAA
CCTCCGGTTGAAGAGGTTGTAAAA

17572   
17573   
17574   crispr 28
17575   3192212 GTTTCAATCCCTCTAAGGTCTGATTTTAAC CAAGTTTCCCCCAACGAGATTAGGGGGACGTGTTA spacer 

length: 35 repeater length: 30
17576   3192278 GTTTCAATCCCTCTAAGGTCTGATTTTAAC AACTCGGATTGATGCTTGTAAAAGGTATGTATTTTG spacer 

length: 36 repeater length: 30
17577   3192345 GTTTCAATCCCTCTAAGGTCTGATTTTAAC CCTTAACGAAGATACAAACATAGACTTCTCAAAAGA spacer 

length: 36 repeater length: 30
17578   3192412 GTTTCAATCCCTCTAAGGTCTGATTTTAAC GAGGGGAAAGGAGTTTGAGGAATGGATCGAATCAATTATC 

spacer length: 40 repeater length: 30
17579   3192483 GTTTCAATCCCTCTAAGGTCTGATTTTAAC TTGCTTTTGGAATTTGCATACTTATATGCCAAAAAC spacer 

length: 36 repeater length: 30
17580   3192550 GTTTCAATCCCTCTAAGGTCTGATTTTAAC TCCGTTAGCAAGTCAGACAACTAAAAAAGAACAG spacer 

length: 34 repeater length: 30
17581   3192615 GTTTCAATCCCTCTAAGGTCTGATTTTAAC TTTCATCCAAAGCTGGACGCAAAAAAGGACGTGGACG spacer 

length: 37 repeater length: 30
17582   3192683 GTTTCAATCCCTCTAAGGTCTGATTTTAAC AAGAAAAATCACTAATGAATCCAAAAGTTTTTAG spacer 

length: 34 repeater length: 30
17583   3192748 GTTTCAATCCCTCTAAGGTCTGATTTTAAC CAGGAAATATTTGTATGCTTCAAACAGCCTAATTT spacer 

length: 35 repeater length: 30
17584   3192814 GTTTCAATCCCTCTAAGGTCTGATTTTAAC ATGAAACATCATTCGCAGGGTCAAGCTTCTCGA spacer 

length: 33 repeater length: 30
17585   3192878 GTTTCAATCCCTCTAAGGTCTGATTTTAAC CTGAAATTACAGACATCAATGCAACATATATA spacer 



length: 32 repeater length: 30
17586   3192941 GTTTCAATCCCTCTAAGGTCTGATTTTAAC GCCCGTATTTTTCAAATATGTCCGTAGATGCTTTTG spacer 

length: 36 repeater length: 30
17587   3193008 GTTTCAATCCCTCTAAGGTCTGATTTTAAC ATTTGCATCACAGTATGCTTGAAGGACTTGTACTT spacer 

length: 35 repeater length: 30
17588   3193074 GTTTCAATCCCTCTAAGGTCTGATTTTAAC ACCATCAGCAGACAGAAGCCGATAATGAGCTACGG spacer 

length: 35 repeater length: 30
17589   3193140 GTTTCAATCCCTCTAAGGTCTGATTTTAAC CACTACCTCTTATACCATATTTCTGCATTATACTCT spacer 

length: 36 repeater length: 30
17590   3193207 GTTTCAATCCCTCTAAGGTCTGATTTTAAC TGAAAAAGTGAGAATGGTTATTTTTGAAGGTGCGAA spacer 

length: 36 repeater length: 30
17591   3193274 GTTTCAATCCCTCTAAGGTCTGATTTTAAC GTGCATTAACAATTCTATGGTACTCAATCCAATGT spacer 

length: 35 repeater length: 30
17592   3193340 GTTTCAATCCCTCTAAGGTCTGATTTTAAC AATTCCATGAATCAGATTGTCCAGTTCCTCCATTAAA spacer 

length: 37 repeater length: 30
17593   3193408 GTTTCAATCCCTCTAAGGTCTGATTTTAAC TGCAATGGTCATAGATGGGGTAGAAGATGTTGTAA spacer 

length: 35 repeater length: 30
17594   3193474 GTTTCAATCCCTCTAAGGTCTGATTTTAAC GCTCTGGGAAGTGACTGTATCTCAGGAGGTATACCTG spacer 

length: 37 repeater length: 30
17595   3193542 GTTTCAATCCCTCTAAGGTCTGATTTTAAC TAGATTACTTCAAATTAAAATATGTTCCATGAGGT spacer 

length: 35 repeater length: 30
17596   3193608 GTTTCAATCCCTCTAAGGTCTGATTTTAAC CCTTCTACACTTTTTTTAGAGGGGCCAAGCTCCCA spacer 

length: 35 repeater length: 30
17597   3193674 GTTTCAATCCCTCTAAGGTCTGATTTTAAC AGGATATCAGCAGGGCGGCGATTTCGCAAACGATCTC spacer 

length: 37 repeater length: 30
17598   3193742 GTTTCAATCCCTCTAAGGTCTGATTTTAAC TAAAAAAGTGATAGAGTCTCTCAACCTTCTTT spacer 

length: 32 repeater length: 30
17599   3193805 GTTTCAATCCCTCTAAGGTCTGATTTTAAC AGTTACCACTTTAAAAACCAAACTATCAACTAC spacer 

length: 33 repeater length: 30
17600   3193869 GTTTCAATCCCTCTAAGGTCTGATTTTAAC ACAATCTGCACAACCTGCAAACAACTGACTCCCG spacer 

length: 34 repeater length: 30
17601   3193934 GTTTCAATCCCTCTAAGGTCTGATTTTAAC GTGGATTGCTGGCGGATTTTACCCCCCCATTCCCATA spacer 

length: 37 repeater length: 30
17602   3194002 GTTTCAATCCCTCTAAGGTCTGATTTTAAC TCTGATGAGATCGAGGCAATTGACAAAGGGAACGCA spacer 

length: 36 repeater length: 30
17603   3194069 GTTTCAATCCCTCTAAGGTCTGATTTTAAC TTCACGAACCGAATAGCCTTTTTAAGGGACGGTACCCT spacer 

length: 38 repeater length: 30
17604   3194138 GTTTCAATCCCTCTAAGGTCTGATTTTAAC ATTGGCAATACCATTAAAATGAAGGGGTATATTC spacer 

length: 34 repeater length: 30
17605   3194203 GTTTCAATCCCTCTAAGGTCTGATTTTAAC CTGATCCCAGACAGCAAATCATTGTCCCCATGTCT spacer 

length: 35 repeater length: 30
17606   3194269 GTTTCAATCCCTCTAAGGTCTGATTTTAAC TCTGTACGCAACACTCTTAATTCTCTTCTCATGA spacer 

length: 34 repeater length: 30
17607   3194334 GTTTCAATCCCTCTAAGGTCTGATTTTAAC AAGCCCGTTATCGTGTTTTCTGTATAGCTCATGTT spacer 

length: 35 repeater length: 30
17608   3194400 GTTTCAATCCCTCTAAGGTCTGATTTTAAC TTACGTTAAGGCGGCGTCTGTCAACCGTGGGTTCC spacer 

length: 35 repeater length: 30
17609   3194466 GTTTCAATCCCTCTAAGGTCTGATTTTAAC CCTTGACGACGTCAAGTCCTTAATGTCGAATGATCAA spacer 

length: 37 repeater length: 30
17610   3194534 GTTTCAATCCCTCTAAGGTCTGATTTTAAC ATGTTTCAATTCGTCACTGCGTGGGTACCGCAATAATTA 

spacer length: 39 repeater length: 30
17611   3194604 GTTTCAATCCCTCTAAGGTCTGATTTTAAC AGCTATCTCTCCCTGTTTAAATTTTATTTTGTTAA spacer 

length: 35 repeater length: 30
17612   3194670 GTTTCAATCCCTCTAAGGTCTGATTTTAAC TTTTAATGCACATGAGCCATGGTTCCGGAAAACACAA spacer 

length: 37 repeater length: 30
17613   3194738 GTTTCAATCCCTCTAAGGTCTGATTTTAAC TTGACCGAGCAGTCGGGAACATATCTCTTACTGAGA spacer 

length: 36 repeater length: 30
17614   3194805 GTTTCAATCCCTCTAAGGTCTGATTTTAAC TTGGGAGTATGAAACGCTTAGTCAAAAATTCTTCGT spacer 

length: 36 repeater length: 30
17615   3194872 GTTTCAATCCCTCTAAGGTCTGATTTTAAC ATAGGAATTTTCGAGAATCAAAACGGGATCGGAA spacer 

length: 34 repeater length: 30
17616   3194937 GTTTCAATCCCTCTAAGGTCTGATTTTAAC GTGTTGCAAACAGGTAACCCAATGATTATCACAAA spacer 

length: 35 repeater length: 30
17617   3195003 GTTTCAATCCCTCTAAGGTCTGATTTTAAC CAACATGGCACTTTACAGAAAAACCGCTTTAGTTG spacer 

length: 35 repeater length: 30
17618   3195069 GTTTCAATCCCTCTAAGGTCTGATTTTAAC CCCTCAACAACCCGGTTAGAGGCTATAAAGGAAATA spacer 

length: 36 repeater length: 30
17619   3195136 GTTTCAATCCCTCTAAGGTCTGATTTTAAC ACAGTTCACGTGACAACTGTGTCACTGAAGACCAG spacer 

length: 35 repeater length: 30
17620   3195202 GTTTCAATCCCTCTAAGGTCTGATTTTAAC ATGCTTGCACTTGCTTTTATTATGAAAACATTGT spacer 

length: 34 repeater length: 30



17621   3195267 GTTTCAATCCCTCTAAGGTCTGATTTTAAC ATTGTATTACCGCCATACTCAAACTATATAAGTC spacer 
length: 34 repeater length: 30

17622   3195332 GTTTCAATCCCTCTAAGGTCTGATTTTAAC ATCCTCAAGTGTTCTTGAACTTGAATATGACGACA spacer 
length: 35 repeater length: 30

17623   3195398 GTTTCAATCCCTCTAAGGTCTGATTTTAAC ATTAATACTATATTGACAGTATTATATAATTTAATAT spacer 
length: 37 repeater length: 30

17624   3195466 GTTTCAATCCCTCTAAGGTCTGATTTTAAC ACAGCTCGATAGGATAGAACGCGTGAAAGGCATTA spacer 
length: 35 repeater length: 30

17625   3195532 GTTTCAATCCCTCTAAGGTCTGATTTTAAC CCAACACTTACGACGTGTTCGAACCTGGGACATACG spacer 
length: 36 repeater length: 30

17626   3195599 GTTTCAATCCCTCTAAGGTCTGATTTTAAC TGTGTTTTTGCGTATATCGTACCGATCCAATTAAA spacer 
length: 35 repeater length: 30

17627   3195665 GTTTCAATCCCTCTAAGGTCTGATTTTAAC ACAGAATGACGACCTTGTAAACAGATCAATTAAACA spacer 
length: 36 repeater length: 30

17628   3195732 GTTTCAATCCCTCTAAGGTCTGATTTTAAC TATAGGCGGACTTCTTATAGTACTCGGTCCTGTTGTA spacer 
length: 37 repeater length: 30

17629   3195800 GTTTCAATCCCTCTAAGGTCTGATTTTAAC TCAGCTACATTTCCAGTTCTGACATTCCTTCTCCTAA spacer 
length: 37 repeater length: 30

17630   3195868 GTTTCAATCCCTCTAAGGTCTGATTTTAAC TTGTAATCAGTCTTACAAAATAATGGAGGGAAAGAA spacer 
length: 36 repeater length: 30

17631   3195935 GTTTCAATCCCTCTAAGGTCTGATTTTAAC GATTGGATTCTCACGGCTCAAACTAAAACAGGGGAACG spacer 
length: 38 repeater length: 30

17632   3196004 GTTTCAATCCCTCTAAGGTCTGATTTTAAC TATATATCGCGGTAGATAACGTTTTTGCAGTGTAGC spacer 
length: 36 repeater length: 30

17633   3196071 GTTTCAATCCCTCTAAGGTCTGATTTTAAC GCTGTAATCAGTCTTACAAAATAATGGAGGGAAAGAA spacer 
length: 37 repeater length: 30

17634   3196139 GTTTCAATCCCTCTAAGGTCTGATTTTAAC GAGTTTGTCATCTTCTCTCAAGGTTGCCATGGACA spacer 
length: 35 repeater length: 30

17635   3196205 GTTTCAATCCCTCTAAGGTCTGATTTTAAC CTAATTGGTAATGGTACAGTTACAAGTGGAACTA spacer 
length: 34 repeater length: 30

17636   3196270 GTTTCAATCCCTCTAAGGTCTGATTTTAAC ACGCATAAGCGTTGAGGTATGGTTTCGTATCCTTT spacer 
length: 35 repeater length: 30

17637   3196336 GTTTCAATCCCTCTAAGGTCTGATTTTAAC TGCCTGCTTGGAAAGAACATCGTGATGAGGTAGGA spacer 
length: 35 repeater length: 30

17638   3196402 GTTTCAATCCCTCTAAGGTCTGATTTTAAC TGTCAATACCTTGATGAGATCTGTTTCGTTCGAGATGAA 
spacer length: 39 repeater length: 30

17639   3196472 GTTTCAATCCCTCTAAGGTCTGATTTTAAC AGGGGAAGCATCTAACCGTCCAACCTGCCCACACT spacer 
length: 35 repeater length: 30

17640   3196538 GTTTCAATCCCTCTAAGGTCTGATTTTAAC TTATCTTACTGGTGAGTACGAGGAGATCAAGAATGCTA spacer 
length: 38 repeater length: 30

17641   3196607 GTTTCAATCCCTCTAAGGTCTGATTTTAAC TCGGCTACAATTATCCTAATCATTCCGTCGTCTG spacer 
length: 34 repeater length: 30

17642   3196672 GTTTCAATCCCTCTAAGGTCTGATTTTAAC GAGGAAGATATCCTCGAATATAAAACCCCGAATTCCA spacer 
length: 37 repeater length: 30

17643   3196740 GTTTCAATCCCTCTAAGGTCTGATTTTAAC GAGGGTATTACAGTTGAAAATTGTAGAATAAAAGTA spacer 
length: 36 repeater length: 30

17644   3196807 GTTTCAATCCCTCTAAGGTCTGATTTTAAC AAACGTATCAGATGCACGCATACAGAACATCATAA spacer 
length: 35 repeater length: 30

17645   3196873 GTTTCAATCCCTCTAAGGTCTGATTTTAAC TCGATTAAATGAATATCTCAATTTTTTTCAATCAC
17646   
17647   
17648   crispr 29
17649   932684 AAAAAAATCATAAAATTTTATCATAACTTGA 

TTTAAAAAAATCATAAAATTTCATCATAACTTGATTTAAAAAAATCATAAAATTTCATCATAACTTGATTTAAAAAAATCATAAAA
TTTCATCATAACTTGATT spacer length: 104 repeater length: 31

17650   932820 AAAAAAATCATAAAATTTTATCATAACTTGA TTTAAAAAAATCATAAAATTTCATCATAACTTGATT spacer 
length: 36 repeater length: 31

17651   932888 AAAAAAATCATAAAATTTTATCATAACTTGA AGGCGCCGGCTTAATTAACCCCACTTTCCGCAGTAA
17652   
17653   
17654   crispr 30
17655   471366 TGAGGATAATGAAGATTATGGGATAATGAAG 

ATAATGGGATAATGAAGATAATGGGATAATGAAGATAATGGGATAATGAAGATAATGGGATAATGAAGATAATGAAGATTATGGGA
TAATGAGGATA spacer length: 97 repeater length: 31

17656   471495 TGAGGATAATGAAGATTATGGGATAATGAAG ATTATGGGATAATGAGGATA spacer length: 20 
repeater length: 31

17657   471547 TGAGGATAATGAAGATTATGGGATAATGAAG GAAACCAATGTAACGGAGCC
17658   
17659   
17660   crispr 31
17661   911366 ACAAAACAATATTTGAATTTTCCAAATGAATA GTAAGAAGAAATTCATAGTTTTAAGGAGTCGT spacer 



length: 32 repeater length: 32
17662   911431 ACAAAACAATATTTGAATTTTCCAAATGAATA GTAAGAAGAAATTCATAGTTTTAAGGAGTCGC spacer 

length: 32 repeater length: 32
17663   911496 ACAAAACAATATTTGAATTTTCCAAATGAATA AAACTAACATAACAGAACTCGAAGCTAACTTA
17664   
17665   
17666   crispr 32
17667   1319664 CTTTTCCTTTCTGGTTTCCTTTTCCTTTCTGAT CTCTTTTTCCTTTCTGATTT spacer length: 20 

repeater length: 33
17668   1319718 CTTTTCCTTTCTGGTTTCCTTTTCCTTTCTGAT TTCCTTTTCCTTTCTGATTT spacer length: 20 

repeater length: 33
17669   1319772 CTTTTCCTTTCTGGTTTCCTTTTCCTTTCTGAT ACAAAAAACAGATTCAAGTG
17670   
17671   
17672   crispr 33
17673   590498 AAGTCTAAGATAGTCAGGGAGTCTAAGATAGTCAG GGAGTCTAAGATAGTCAGGAAGTCTAAGATAGTCAG 

spacer length: 36 repeater length: 35
17674   590570 AAGTCTAAGATAGTCAGGGAGTCTAAGATAGTCAG 

AAAGTCTAAGATAGTCAGGAAGTCTAAGATAGTCAGAAAGTCTAAGATAGTCAGGAAGTCTAAGATAGTCAGGAAGTCTAAGATAG
TCAG spacer length: 90 repeater length: 35

17675   590696 AAGTCTAAGATAGTCAGGGAGTCTAAGATAGTCAG 
AAAATTTTTATACTCTTACACCAATATTATACAGTTATATATTTACAGAATCACATTCTTTCAGAGTCTGAATATCATTTCAGAGG
AGTA

17676   
17677   
17678   crispr 34
17679   3282143 AATTCAGGATCTGATGATAATTCAGGATCTGATGA 

TAATTCAGGATCCGATGATGATTCAGGATCCGATGACAATTCAGGATCCGATGATGATTCAGGATCCGATGATAATTCAGGATCCG
ATGA spacer length: 90 repeater length: 35

17680   3282269 AATTCAGGATCTGATGATAATTCAGGATCTGATGA 
CAATTCAGGATCCGATGATAATTCAGGATCCGATGATAATTCAGGATCTGATGATAATTCAGGATCCGATGATGATTCAGGATCTG
ATGATAATTCAGGATCCGATGA spacer length: 108 repeater length: 35

17681   3282413 AATTCAGGATCTGATGATAATTCAGGATCTGATGA 
AAATCTCTAATAAAAATTTTTATACTCTTACACCAATATTATACAGTTATATATTTACAGAATCACATTCTTTCAGAGTCTGAATA
TCATTTCAGAGGAGTACGTTCT

17682   
17683   
17684   crispr 35
17685   1295017 AGTATTATGCTGATAAGCTATACTGATAAGTATTA TGCTGATAAGTTATCTTGAT spacer length: 20 

repeater length: 35
17686   1295073 AGTATTATGCTGATAAGCTATACTGATAAGTATTA 

TGCTGATAAGTTATCTTGATGAGTATTATGCTGATAAGTTATCTTGAT spacer length: 48 repeater length: 35
17687   1295157 AGTATTATGCTGATAAGCTATACTGATAAGTATTA 

AACCTCACACAATCAAACCTCACACAGTCATATAAAACAGTATATGTG
17688   
17689   
17690   crispr 36
17691   3179668 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT TAAAGAATTCTATAATAATGAAATCCGTCCAGCACTT 

spacer length: 37 repeater length: 37
17692   3179743 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT 

AAAAAGAAACTGGACTCACTGAGGCAAAAACTCAGAGTTTCAATCCTTGTTTTAGTGGATCCTTGTTTTAGTGGATCTTGCTCACG
AATTGTCGTATGGCACGAATAGAAAACAAGATCGACGAG spacer length: 125 repeater length: 37

17693   3179906 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT TTCGAGTATAAGGGTATAGTATGTAAACGAAACTATA 
spacer length: 37 repeater length: 37

17694   3179981 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT AATTTGACCGAATAGCGCGCCCCGCATTCGGGGCAT 
spacer length: 36 repeater length: 37

17695   3180055 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT ATATTTTCGTCATTTGCACTGAGTACACCATACAT 
spacer length: 35 repeater length: 37

17696   3180128 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT GCCTAGTTTCAACATTCGTAATTATTGGTCTTGTGT 
spacer length: 36 repeater length: 37

17697   3180202 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT AAGAACGTCTTTAAATGATCTCACAGAGAAATACT 
spacer length: 35 repeater length: 37

17698   3180275 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT CGAAGAGCGCAGAGTTTTAGCATTAGAGTCGATCG 
spacer length: 35 repeater length: 37

17699   3180348 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT AAGATGCGCTTAACAAGTACGACGGGGATATTT 
spacer length: 33 repeater length: 37

17700   3180419 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT GATCAGAAGAATATCATTACTTACAACTCTATAA 
spacer length: 34 repeater length: 37

17701   3180491 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT AGATATTTTCCGGGCAACTTATGAGAAAGTGGAGGA 
spacer length: 36 repeater length: 37

17702   3180565 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT CTGAAGACTGTGATATGATAGGTCATTATGCATTTA 



spacer length: 36 repeater length: 37
17703   3180639 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT ACAGTTTCATGTGTTTCCTGGTCAACGTATTTA 

spacer length: 33 repeater length: 37
17704   3180710 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT TCCTCTTTTGTCTTCTTTGCAGATTCAATGAGTT 

spacer length: 34 repeater length: 37
17705   3180782 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT AGACTTCTTCCGTCATCTCCTGCGAAGGAAGGACCGT 

spacer length: 37 repeater length: 37
17706   3180857 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT TATTACGCCTTTTTATGATGATTATTAATTATTTTT 

spacer length: 36 repeater length: 37
17707   3180931 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT TGTTTTATAACAAAGCTGGGGATGTCCAGGGATTC 

spacer length: 35 repeater length: 37
17708   3181004 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT CTTTATGTCTAGATTAGAGGGGCTGAGGTGCTTA 

spacer length: 34 repeater length: 37
17709   3181076 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT TGGGCATTATATCGCCACTGATCGAGATGCGTGG 

spacer length: 34 repeater length: 37
17710   3181148 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT AGTTTCAGGACTGCCCCGTCTTCAAAAACCACCTTT 

spacer length: 36 repeater length: 37
17711   3181222 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT AATCAAATCTGCCGAGATAATTCTGTATGAAAAA 

spacer length: 34 repeater length: 37
17712   3181294 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT TACAAAGAAAAAATCAGAAGGCGAATACAAATAC 

spacer length: 34 repeater length: 37
17713   3181366 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT GGAACTAAACGGAATTATGGATGAAATTCAATGT 

spacer length: 34 repeater length: 37
17714   3181438 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT GGAAAGATGCAGATGAGGAACTTAAACAGGCAGTTG 

spacer length: 36 repeater length: 37
17715   3181512 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT TACTTCACCAGAGTCATAACGCCGGGATCGATTA 

spacer length: 34 repeater length: 37
17716   3181584 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT GTCATGTACTCCGAATTAACGGTCGGATGCACATAT 

spacer length: 36 repeater length: 37
17717   3181658 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT GTCATGTACTCCGAATTAACGGTCGGATGCACATAT 

spacer length: 36 repeater length: 37
17718   3181732 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT ATAATTACGAAGCCACGGGGAGCACCGGAGAGAAC 

spacer length: 35 repeater length: 37
17719   3181805 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT ACAAAACGCATAGCAGCTTTTAGCCGATAGCGATT 

spacer length: 35 repeater length: 37
17720   3181878 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT ACATAGACCTCTCAAAAGGGTTTACAGTCATCGACCTG 

spacer length: 38 repeater length: 37
17721   3181954 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT GCCGTTTTAAAAGCCTTCCAAAATTCCGAGATA 

spacer length: 33 repeater length: 37
17722   3182025 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT ACAAAACGCATAGCAGCTTTTAGCCGATAGCGATT 

spacer length: 35 repeater length: 37
17723   3182098 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT ACATAGACCTCTCAAAAGGGTTTACAGTCATCGACCTG 

spacer length: 38 repeater length: 37
17724   3182174 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT GCCGTTTTAAAAGCCTTCCAAAATTCCGAGATA 

spacer length: 33 repeater length: 37
17725   3182245 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT ACTCATAATCTTCTAATACCCTATCAAGAGCATCA 

spacer length: 35 repeater length: 37
17726   3182318 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT ACCTTTGCTTCGTAGCGCACTGTTTCCACGGCA 

spacer length: 33 repeater length: 37
17727   3182389 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT CTTTGAGGTAGATCCGAATGGACATTATGTGTAT 

spacer length: 34 repeater length: 37
17728   3182461 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT AACAAGATCTCAGCTAATTCATTATACTCCCCGGTTGG 

spacer length: 38 repeater length: 37
17729   3182537 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT GTGACGAAGAACCGGTAACTGAGAAGCTTAAACTG 

spacer length: 35 repeater length: 37
17730   3182610 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT TGCGTTTTATGCCTGTTGTGATCTCGATAGGTGGG 

spacer length: 35 repeater length: 37
17731   3182683 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT GGGAGGAAGTGGATGGGAGTGGCGGGGGCACTGTA 

spacer length: 35 repeater length: 37
17732   3182756 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT CATATGCCCTGACTTCTTCTCGTGTCCTGCCTGCC 

spacer length: 35 repeater length: 37
17733   3182829 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT TTTCCTAACAGTAGATCTGTCAAACATGGAGATT 

spacer length: 34 repeater length: 37
17734   3182901 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT GTAATTTCATCCAAAACTGTTTTTGAGGCAACCGG 

spacer length: 35 repeater length: 37
17735   3182974 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT AGCAACCACTTTCAGAGAAAAGGGCGGCTCACTTTCAT 

spacer length: 38 repeater length: 37
17736   3183050 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT AATTAGAACTTACAAAGAAAGAAAAAAACAATAA 

spacer length: 34 repeater length: 37
17737   3183122 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT GTTCCCCCAAATTATGTAGAGGGGGAGGAAATTT 

spacer length: 34 repeater length: 37



17738   3183194 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT GCTTTGGACATCACAGTCACGGAGGGCATCATGG 
spacer length: 34 repeater length: 37

17739   3183266 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT TAACCTACCTATGGATAATTAAAACCTTATTTGAGG 
spacer length: 36 repeater length: 37

17740   3183340 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT GAGCCTTAACAAAATTAAAACAGATTCCGGCAGAAA 
spacer length: 36 repeater length: 37

17741   3183414 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT AACGGAGCCCGAAACCAATGTAACGGAGCCCGAAAC
17742   
17743   
17744   crispr 37
17745   1433036 CTGAATCTTCTCCATTGTTGATGGTGCTTCCTGAATCTT CTCCATTATATTCTGTGCTT spacer length: 

20 repeater length: 39
17746   1433096 CTGAATCTTCTCCATTGTTGATGGTGCTTCCTGAATCTT TCCCATTATATTCTGTGCTT spacer length: 

20 repeater length: 39
17747   1433156 CTGAATCTTCTCCATTGTTGATGGTGCTTCCTGAATCTT CAATCAAACCTCACACAGTC
17748   
17749   
17750   crispr 38
17751   1977271 AGAAGAGGAAGAAGAAGTAGTGGATGAAGCAGTGCCTGCA 

TCTGTAAAGGAAGAAGAAGAGGAAGAAGAAGTAGTAGATGAAGCAGTGCCTGCACCTGTAAAGGAAGAAGAAGAGGAAGAAGAAGA
GGAAAAAGAAGTAGTGCCTGCATCTGTAAAGGAAG spacer length: 121 repeater length: 40

17752   1977433 AGAAGAGGAAGAAGAAGTAGTGGATGAAGCAGTGCCTGCA 
TCTGTAAAGGAAGAAGAAGAGGAAGAAGAAGTAGTAGATGAAGCAGTGCCTGCACCTGTAAAGGAAGAAGAAGAGGAAGAAGAAGT
AGTTGTGGTTAAAGCAGTGTCTGCATCTGTAAAGG spacer length: 121 repeater length: 40

17753   1977595 AGAAGAGGAAGAAGAAGTAGTGGATGAAGCAGTGCCTGCA 
GTAACGGAGCCCGAAACCAATGTAACGGAGCCCGAAAATAACGTAACAGAACCCGAAAATAACGTAACGGAGCCCGAAAATAACGT
AACGGAGCCCGAAACCAATGTAACAGAGCCCGAAA

17754   
17755   
17756   crispr 39
17757   1684435 AGCCCGAAACCAATGTAACGGAGCCCGAAAATAAAGTAAC 

AGAACCCGAAACCAATGTAACGGAGCCCGAAACCAATGTAACG spacer length: 43 repeater length: 40
17758   1684519 AGCCCGAAACCAATGTAACGGAGCCCGAAAATAAAGTAAC 

AGAACCCGAAACCAATGTAACGGAGCCCGAAACCAATGTAACGGAGCCCGAAACCAATGTAACG spacer length: 64 
repeater length: 40

17759   1684624 AGCCCGAAACCAATGTAACGGAGCCCGAAAATAAAGTAAC 
CTAACTTAACGGAAATCGAAGCCAACTTAACGCTATCAGAAATCAACTTAACAGAACCCGGAAC

17760   
17761   
17762   crispr 40
17763   1592214 ATAAACTACTTTGTAGTTAGAATAGTAGAGAGTAAAATAT 

CCCATTATATATTCCTCCAGATTTTAGTATATTCTTTACTCACTTGTTTCATATATTCCTGTACATTTTTATACAGTTATTGTTAA
CCCACTTTCAGCTTTATTTTTCACCAGCGAGCTCTCATGTAGAGTTTGGTGCGTT spacer length: 141 repeater 
length: 40

17764   1592396 ATAAACTACTTTGTAGTTAGAATAGTAGAGAGTAAAATAT 
CCCATTATGTTTCCCTCCAGATTTTTGTATATTCTTTTTTTACTTGTTTCATAAATTCCTGTACATTTTTATACAGTTATTGTTAA
CCCACTTTCAACTTTATTTTTCACCAGCGAGCTCTCATGTAGAGTTTGGTACGTT spacer length: 141 repeater 
length: 40

17765   1592578 ATAAACTACTTTGTAGTTAGAATAGTAGAGAGTAAAATAT 
ATACCAGTTTAATACAAGGCGCCGGCTTAATTAACCCCACTTTCCGCAGTAAATTTTCGTATACTCACAATTATTCCTGCTATCAA
TTTTCAATATAACGAATTTATTGAATTTATGTGCAGGAGTTAAAAACAGCGAGAT

17766   
17767   
17768   crispr 41
17769   2393625 CATCATCTCCGCCAGGACCATCGTCTCCGCCAGGACCATC GTCTCCACCAGGACCATCGTCTCCGCCAGGA 

spacer length: 31 repeater length: 40
17770   2393697 CATCATCTCCGCCAGGACCATCGTCTCCGCCAGGACCATC GTCTCCGCCAGGACCATCATCTCCGCCAGGA 

spacer length: 31 repeater length: 40
17771   2393769 CATCATCTCCGCCAGGACCATCGTCTCCGCCAGGACCATC GGAATTGAAAAAGAGAGGAATTGAAAAAGAG
17772   
17773   
17774   crispr 42
17775   746286 CCCTTTGCAGAGCTGGATAAACTTCTACTTTGAATCTATC GCACAACACTGAAAAAACAATACCAGTTATAC 

spacer length: 32 repeater length: 40
17776   746359 CCCTTTGCAGAGCTGGATAAACTTCTACTTTGAATCTATC ACACAACACTGAAAAAACAATACCAGTTATA 

spacer length: 31 repeater length: 40
17777   746431 CCCTTTGCAGAGCTGGATAAACTTCTACTTTGAATCTATC TTGAATTTTCCAAATGAATATCTCGATTAAA
17778   
17779   
17780   crispr 43
17781   554944 GTAATGTAGTAGATGATCATAAACAAAAAACAGATTCAAG 



TAATGTAGTAGATGGTCATAAACAAAAAACAGATGCA spacer length: 37 repeater length: 40
17782   555022 GTAATGTAGTAGATGATCATAAACAAAAAACAGATTCAAG 

TGGCATAGTATATTCTCATAAACAAAAAACAGATGCAAGTAATGTAGTATATTCTTATAAACAAAAAACAGATGCA spacer 
length: 76 repeater length: 40

17783   555139 GTAATGTAGTAGATGATCATAAACAAAAAACAGATTCAAG 
TATTTGAATTTTCCAAATGAATATCTCGATTAAATGAATATCTCAATTTTTTTCAATCACGGTCATCAATCACAGT

17784   
17785   
17786   crispr 44
17787   554296 GTCATAAACAAAAAACAGATTCAAGTGGCGTAGTAGATAA 

TCATAAACAAAAAACAGATTCAAGTGGCGTAGTAGATAATCATAAACAAAAAACAGATTCAAGTGGCGTAGTAGGTGATCATAAAC
AAAAAACAGATACAAGTAATGTAGTAGAT spacer length: 115 repeater length: 40

17788   554452 GTCATAAACAAAAAACAGATTCAAGTGGCGTAGTAGATAA 
TCATAAACAAAAAACAGATTCAAGTGGCGTAGTAGGTGATCATAAACAAAAAACAGATTCAAGTGGCGTAGTAGGTGATCATAAAC
AAAAAACAGATGCAAGTGACGTAGTAGAT spacer length: 115 repeater length: 40

17789   554608 GTCATAAACAAAAAACAGATTCAAGTGGCGTAGTAGATAA 
TCATAAACAAAAAACAGATTCAAGTGGCGTAGTAGATAATCATAATCAAAAAACAGATTCAAGTGGCGTAGTAGAT spacer 
length: 76 repeater length: 40

17790   554725 GTCATAAACAAAAAACAGATTCAAGTGGCGTAGTAGATAA 
GTCTGCATCTGTAAAGGAAGAAGAGGAAGAAGAAGTAGTGGATGAAGCAGTGCCTGCACCTGTAAAGGAAGAAAAA

17791   
17792   
17793   crispr 45
17794   1613933 TTAACTGTCGATGGATTAACTGTCGATGGATTAACTGTTG 

ATAGATTAACTGTCGATGGATTAACTGTCGATGGATTAACTGTCGATGG spacer length: 49 repeater length: 
40

17795   1614023 TTAACTGTCGATGGATTAACTGTCGATGGATTAACTGTTG 
ATAGATTAACTGTCGATGGATTAACTGTCGATGGATTAACTGTCGATGGATTAACTGTCGATGG spacer length: 64 
repeater length: 40

17796   1614128 TTAACTGTCGATGGATTAACTGTCGATGGATTAACTGTTG 
AGTTGTTAATCCTGCCATCTATGAATTAACGCCTCTTGATAATACACAGGCTCTCAAGGAATAT

17797   
17798   
17799   GCA_000969985.1_ASM96998v1_genomic.fna(findCrispr):
17800   START       REPEAT                           

SPACER                                             
17801   crispr 1
17802   1311045 ATACGGAAATAGAGCCTGAT GATGAAGAAGCCGAAACAAATCTCTCGAAA spacer length: 30 

repeater length: 20
17803   1311096 ATACGGAAATAGAGCCTGAT GATGAAGAGGCCGAAACAAATCTCTCGGAA spacer length: 30 

repeater length: 20
17804   1311147 ATACGGAAATAGAGCCTGAT GAAATATATTTCGAGATATTTCGCTCACAC
17805   
17806   
17807   crispr 2
17808   1198855 GTTCCATCTGCTCCTATTGC 

TGGTGAACTAACTATCTGGTTTTCTACGGCATATGTCCATTTTAATGTTCCGTCAGGGTTTAATGCATATAATTTGTTGTCATTGC
TCCCGAAGTAGAT spacer length: 99 repeater length: 20

17809   1198975 GTTCCATCTGCTCCTATTGC 
CGGTGAACCAATCTGGTTTCCTGTTATTGCATATGTCCATTTGAGTGTTCCATCAGAGTTTAACGCATATAATTTGTTGTCGCTGC
TTCCAATATATAT spacer length: 99 repeater length: 20

17810   1199095 GTTCCATCTGCTCCTATTGC 
AAATATATTTCGAGATATTTCGCTCACACTTTTTGATCAAACTTTTTTCGAAAAAGTTTGTTGCAACTCTGAAATATATTTCGCTA
CTGTATTTTACAA

17811   
17812   
17813   crispr 3
17814   1028983 AGAATAAGAAGTAGAATAAGAA 

ATAGAATAAGAAAGAGAATAAGAAATAGAATAAGTAAGAGAATAAGAAAGAGAATAAGAAAGAGAATAAGTAAGAGAATAAGAAAG
AGAATAAGAAAGAGAATAAGTAA spacer length: 109 repeater length: 22

17815   1029115 AGAATAAGAAGTAGAATAAGAA GCAAAATCAGAAATAGAATAAGAAA spacer length: 25 repeater 
length: 22

17816   1029163 AGAATAAGAAGTAGAATAAGAA TTGCAACTCTGAAATATATTTCGCT
17817   
17818   
17819   crispr 4
17820   824336 TTTCAATCCTTATTTTAGTGGA TCTTGCTCGCGAATGGTTATTAGGAGGAAGAAATGAACAGATATTATCTTG 

spacer length: 51 repeater length: 22
17821   824410 TTTCAATCCTTATTTTAGTGGA AGCTACCTCTCGACTCAGGAAAAATTTCTTCGAAAAGGAGGAAATGCAAA 

spacer length: 50 repeater length: 22
17822   824483 TTTCAATCCTTATTTTAGTGGA TATATTTCGAGATATTTCGCTCACACTTTTTGATCAAACTTTTTTCGAAA



17823   
17824   
17825   crispr 5
17826   1656568 GATTCCTTTAATCTTTTACCTGG CAAAAAGGGAGAGCGACCAA spacer length: 20 repeater 

length: 23
17827   1656612 GATTCCTTTAATCTTTTACCTGG CAAAAAGGGAGAGCAACCAA spacer length: 20 repeater 

length: 23
17828   1656656 GATTCCTTTAATCTTTTACCTGG CAAAAAGGGAGAGCAACCAA spacer length: 20 repeater 

length: 23
17829   1656700 GATTCCTTTAATCTTTTACCTGG TCACACTTTTTGATCAAACT
17830   
17831   
17832   crispr 6
17833   1616121 TTAATGCATACAACTTATTAATA AGATTTTTGAACATTGTTCACCTGGAGC spacer length: 28 

repeater length: 23
17834   1616173 TTAATGCATACAACTTATTAATA AAGATTTCTGAACATTGTTCACCTGGAGT spacer length: 29 

repeater length: 23
17835   1616226 TTAATGCATACAACTTATTAATA GTAAGATTGGTAAGATACGTTTTCGGGGT
17836   
17837   
17838   crispr 7
17839   1258654 TTACAACAACAATAAAATCAGATTT ACGATAACAATATTATCATA spacer length: 20 repeater 

length: 25
17840   1258700 TTACAACAACAATAAAATCAGATTT ACGACAACAATATGATCACA spacer length: 20 repeater 

length: 25
17841   1258746 TTACAACAACAATAAAATCAGATTT CAATAATAAGTTTAAAGTTT
17842   
17843   
17844   crispr 8
17845   831299 GTTTCAATCCCTCTAAGGCCTGATTTTAAC CGGAAACTTGTTTTAATCAGAAATGGGATGGTGAACA spacer 

length: 37 repeater length: 30
17846   831367 GTTTCAATCCCTCTAAGGCCTGATTTTAAC CAGTTTTAAATGCCCCGCCTTTTGGTTTTCATAGTTTT spacer 

length: 38 repeater length: 30
17847   831436 GTTTCAATCCCTCTAAGGCCTGATTTTAAC GCAAGGATATATGACGAAAATTTGTAGAGATTATA spacer 

length: 35 repeater length: 30
17848   831502 GTTTCAATCCCTCTAAGGCCTGATTTTAAC TGTGAGGATATCATGCCAGCAGCGCCATTTGAAGAT spacer 

length: 36 repeater length: 30
17849   831569 GTTTCAATCCCTCTAAGGCCTGATTTTAAC 

ACTAAGAAAATGAAAGAGATTTTCTTTGGTGAAACGTTTCAGTCCCTCTAAGGCCTGATTTTAACGAAAAAATGAATATCCCTTCT
GGATCAAACAGAGAAG spacer length: 102 repeater length: 30

17850   831702 GTTTCAATCCCTCTAAGGCCTGATTTTAAC TTAAGCAGGTTGCCCCATACCCTACAGACTGAGAT spacer 
length: 35 repeater length: 30

17851   831768 GTTTCAATCCCTCTAAGGCCTGATTTTAAC GTCTTCTTCGATTATCCATGGACTTAATCTTACC spacer 
length: 34 repeater length: 30

17852   831833 GTTTCAATCCCTCTAAGGCCTGATTTTAAC GCTAAAAAGCGGAAACATGATAATGATGCTCATA spacer 
length: 34 repeater length: 30

17853   831898 GTTTCAATCCCTCTAAGGCCTGATTTTAAC TTTTTTGCATTTCCAAATGGAAACCTTGGAAATTG spacer 
length: 35 repeater length: 30

17854   831964 GTTTCAATCCCTCTAAGGCCTGATTTTAAC ATTTCCATACAGATTTTCTGAATACCGCCATTTGA spacer 
length: 35 repeater length: 30

17855   832030 GTTTCAATCCCTCTAAGGCCTGATTTTAAC CCCAACTGCTGAAGCAAATACTTTAGCCGTAGTCG spacer 
length: 35 repeater length: 30

17856   832096 GTTTCAATCCCTCTAAGGCCTGATTTTAAC GTTTCTACAAGATATCATGTCCTTGAAAGTTACGT spacer 
length: 35 repeater length: 30

17857   832162 GTTTCAATCCCTCTAAGGCCTGATTTTAAC CAGAGCGGAATGAGTAACAGTACTTTGTATTATG spacer 
length: 34 repeater length: 30

17858   832227 GTTTCAATCCCTCTAAGGCCTGATTTTAAC TTGATATCTATTCGTTGAAGCGATGGAGAACTTGAG spacer 
length: 36 repeater length: 30

17859   832294 GTTTCAATCCCTCTAAGGCCTGATTTTAAC TGTTTCACACCAAGGGAGTGTTTTCCATCCGAATA spacer 
length: 35 repeater length: 30

17860   832360 GTTTCAATCCCTCTAAGGCCTGATTTTAAC TGCAATTTCCGTAAAAGATATTCTCGATATTGCAA spacer 
length: 35 repeater length: 30

17861   832426 GTTTCAATCCCTCTAAGGCCTGATTTTAAC AGTGCTGCTACTGTGTCTATAAATGGTTTATAACTA spacer 
length: 36 repeater length: 30

17862   832493 GTTTCAATCCCTCTAAGGCCTGATTTTAAC AACTTATAGATTTTAAAGGGCTTCAAAAAGAATATC spacer 
length: 36 repeater length: 30

17863   832560 GTTTCAATCCCTCTAAGGCCTGATTTTAAC TATCTAACTATTATTGAGCTGTCAGAAACATACA spacer 
length: 34 repeater length: 30

17864   832625 GTTTCAATCCCTCTAAGGCCTGATTTTAAC GTATAGCTTAGACAGACAATCGTTTTTGTTTTTA spacer 
length: 34 repeater length: 30

17865   832690 GTTTCAATCCCTCTAAGGCCTGATTTTAAC TATATAAAATTTCAAGTTGGGGTTAAAGAAGAGCA spacer 



length: 35 repeater length: 30
17866   832756 GTTTCAATCCCTCTAAGGCCTGATTTTAAC CATATTTGACATTTTAGATATTAAATTCACAGATT spacer 

length: 35 repeater length: 30
17867   832822 GTTTCAATCCCTCTAAGGCCTGATTTTAAC AACACAGGAACCAGTAGAACAGGATCACCTAAAT spacer 

length: 34 repeater length: 30
17868   832887 GTTTCAATCCCTCTAAGGCCTGATTTTAAC TTATAATTCATGAGTTTCTTATTTACTTTCTTTATAT spacer 

length: 37 repeater length: 30
17869   832955 GTTTCAATCCCTCTAAGGCCTGATTTTAAC CTGCATTGCTCGTCCCTCCGATATCCCATGAATCA spacer 

length: 35 repeater length: 30
17870   833021 GTTTCAATCCCTCTAAGGCCTGATTTTAAC CGACTTAAGACCAAACACTCCACTAAAATCATCAT spacer 

length: 35 repeater length: 30
17871   833087 GTTTCAATCCCTCTAAGGCCTGATTTTAAC AAAGTTTAGTTTTATTGCCAATCATCCTAATCCT spacer 

length: 34 repeater length: 30
17872   833152 GTTTCAATCCCTCTAAGGCCTGATTTTAAC ACTGCTATGGGTGTGACTGCTGGGAGCCAATTAAA spacer 

length: 35 repeater length: 30
17873   833218 GTTTCAATCCCTCTAAGGCCTGATTTTAAC ATCCTAATCCTCCAGCATTCCTTGAATACTTAGTTA spacer 

length: 36 repeater length: 30
17874   833285 GTTTCAATCCCTCTAAGGCCTGATTTTAAC TCGTAAAAGATGCTTATATAAAAAGTGGATTTGA spacer 

length: 34 repeater length: 30
17875   833350 GTTTCAATCCCTCTAAGGCCTGATTTTAAC AGAGTAAAAACCCCTTGAAATCCTTCGGTAGCTG spacer 

length: 34 repeater length: 30
17876   833415 GTTTCAATCCCTCTAAGGCCTGATTTTAAC CAATTTTTTAAATCCGTACAATTGTTAGAATTAT spacer 

length: 34 repeater length: 30
17877   833480 GTTTCAATCCCTCTAAGGCCTGATTTTAAC ATTTTTCAATTGCTCCGCCGGTCACCGGTTGAACT spacer 

length: 35 repeater length: 30
17878   833546 GTTTCAATCCCTCTAAGGCCTGATTTTAAC ACGTGTTGTACTCGGGAACTAAGAAGATTATTCCTAA spacer 

length: 37 repeater length: 30
17879   833614 GTTTCAATCCCTCTAAGGCCTGATTTTAAC TTTCCCACCCGTATTGTTTCACATCCGTCACATT spacer 

length: 34 repeater length: 30
17880   833679 GTTTCAATCCCTCTAAGGCCTGATTTTAAC ATTTATACTTATAATTCTAGGAATTATTATATATTGA spacer 

length: 37 repeater length: 30
17881   833747 GTTTCAATCCCTCTAAGGCCTGATTTTAAC CTCTTATCCATACTGCTTCGTGTCTATGTCCAGGAT spacer 

length: 36 repeater length: 30
17882   833814 GTTTCAATCCCTCTAAGGCCTGATTTTAAC ATATTTTTAAGGTTCATATGTGTTGCTCCAAAAAA spacer 

length: 35 repeater length: 30
17883   833880 GTTTCAATCCCTCTAAGGCCTGATTTTAAC GATACTAACAGGTGTCTGTGCATCGAGTTTTGACA spacer 

length: 35 repeater length: 30
17884   833946 GTTTCAATCCCTCTAAGGCCTGATTTTAAC CAGACCCGCAGGCAACCCCGACTAGCTGCTTCCAA spacer 

length: 35 repeater length: 30
17885   834012 GTTTCAATCCCTCTAAGGCCTGATTTTAAC AAGGGGCTTCTTGATGAAAGATTAAGACTCCTAGAT spacer 

length: 36 repeater length: 30
17886   834079 GTTTCAATCCCTCTAAGGCCTGATTTTAAC AGTATTTTGGGAGTTCGGGATATCCAGACTCAGAAT spacer 

length: 36 repeater length: 30
17887   834146 GTTTCAATCCCTCTAAGGCCTGATTTTAAC TATCGTTTGCATTAAGAATATCAGTTATAGACAC spacer 

length: 34 repeater length: 30
17888   834211 GTTTCAATCCCTCTAAGGCCTGATTTTAAC CTTTTGCGTGGATTCCGTCTGTTTCTCTCCATGCG spacer 

length: 35 repeater length: 30
17889   834277 GTTTCAATCCCTCTAAGGCCTGATTTTAAC ACTAAATCAGGTCCGCCTGTATGATCATATCTTGCAT spacer 

length: 37 repeater length: 30
17890   834345 GTTTCAATCCCTCTAAGGCCTGATTTTAAC GTTCGAGATCAAATGATAGATTATATTTTACTATTA spacer 

length: 36 repeater length: 30
17891   834412 GTTTCAATCCCTCTAAGGCCTGATTTTAAC AAGGACAATACTTGCTGGATATATTTTTGATTCAA spacer 

length: 35 repeater length: 30
17892   834478 GTTTCAATCCCTCTAAGGCCTGATTTTAAC TTTCTTTTGCTAGCCAGTCCTGAATTTCAAGTTC spacer 

length: 34 repeater length: 30
17893   834543 GTTTCAATCCCTCTAAGGCCTGATTTTAAC AGTTTAAAGTTTTCATGTTTACAATAAGTTTTCT
17894   
17895   
17896   crispr 9
17897   689208 GATTCTTCGGGTAATGTTTATGTTGCCGATA 

AGGGTAATAAATGCATTCAGAAGTTTAACAGCAACGGCGGACACCTCACTCAATGGGGTTCTTCAGGCAATGGAAACGGACAATTT
TATTTCCTAAATGGTGTTGCTGT spacer length: 109 repeater length: 31

17898   689349 GATTCTTCGGGTAATGTTTATGTTGCCGATA 
GTGGTAATAATCGCATTCAGAAGTTTAACAGCAACGGCGGATACCTCACTCAATGGGGTTCTTATGGTAGCGGCAACGGACAATTT
AATGATCCTGAGGGCGTTGCTGT spacer length: 109 repeater length: 31

17899   689490 GATTCTTCGGGTAATGTTTATGTTGCCGATA 
GTGGTAATAATCGCATTCAAAAATTTAACAGCACAGGCGGATACCTCACTCAATGGGGTTCTTATGGTAGCGGCAACGGACAATTT
GAATTTCCGTTGAGTATTGCTGT spacer length: 109 repeater length: 31

17900   689631 GATTCTTCGGGTAATGTTTATGTTGCCGATA 
CAATCAGTTACATTAATTCCTGAACTTTTTGAATCATTTTCTTCGATATTTTCTTTGCTATCTGTATCGTTACTGTTTGATTCGTT
TTCTTGAGCAATTGTTTTATTTA



17901   
17902   
17903   crispr 10
17904   1621019 GCTGGAGTTTTCGGTCAAGCCTTTTTTCAAA 

AGGGTTGTGATCACACCGATAGGGTTCGGGGATAAGTTTATCAAATTCAAACGT spacer length: 54 repeater 
length: 31

17905   1621105 GCTGGAGTTTTCGGTCAAGCCTTTTTTCAAA GGGTTGTGATCACGCAGACCACGTTGT spacer length: 
27 repeater length: 31

17906   1621164 GCTGGAGTTTTCGGTCAAGCCTTTTTTCAAA GAAATATATTTCGCTACTGTATTTTAC
17907   
17908   
17909   crispr 11
17910   1472588 GATTTTTTCGGTCAAGCCTTTTTTTAAAAGGGTT TTGATCATGCCTACCACGTTGTTGCT spacer length: 

26 repeater length: 34
17911   1472649 GATTTTTTCGGTCAAGCCTTTTTTTAAAAGGGTT 

GCGAGCAAACCGTTTTTTTAAAAGTTTTTTGATCATGCCTACCACGTTGTTGCT spacer length: 54 repeater 
length: 34

17912   1472738 GATTTTTTCGGTCAAGCCTTTTTTTAAAAGGGTT 
GAGAAGGTTTTCATAAATTTCGAGTGAGTTTTCGTACCTTTGTTTAGCCTCTTC

17913   
17914   
17915   crispr 12
17916   689341 TTGCTGTAGATTCTTCGGGTAATGTTTATGTTGCCGATA 

GTGGTAATAATCGCATTCAGAAGTTTAACAGCAACGGCGGATACCTCACTCAATGGGGTTCTTATGGTAGCGGCAACGGACAATTT
AATGATCCTGAGGGC spacer length: 101 repeater length: 39

17917   689482 TTGCTGTAGATTCTTCGGGTAATGTTTATGTTGCCGATA 
GTGGTAATAATCGCATTCAAAAATTTAACAGCACAGGCGGATACCTCACTCAATGGGGTTCTTATGGTAGCGGCAACGGACAATTT
GAATTTCCGTTGAGT spacer length: 101 repeater length: 39

17918   689623 TTGCTGTAGATTCTTCGGGTAATGTTTATGTTGCCGATA 
TGATTGGTAAGATACGTTTTCGGGGTCAGTTGCGAGAAGGTATTGAGAGATTTGAAGGTGTAGCTCATAGCAATTTTTTGCTTGAA
GAAAACGTCCCGTGT

17919   
17920   
17921   crispr 13
17922   1069986 GATTTAGTACTGTTTTCTACTGTTTCTATTTTTGATTTAG 

TATTATTTTCTGTTTCTGTTTTTGATTTAGTATTATTTTCTGTTTCTGTTTT spacer length: 52 repeater 
length: 40

17923   1070079 GATTTAGTACTGTTTTCTACTGTTTCTATTTTTGATTTAG TATTATTTTCTGTTTCTGTTTT spacer 
length: 22 repeater length: 40

17924   1070142 GATTTAGTACTGTTTTCTACTGTTTCTATTTTTGATTTAG GGCAAGCAGCCTGGCAGCCGCA
17925   
17926   
17927   crispr 14
17928   542974 TCGAAAAAGTTTGTTGCACCTCTGAAATATATTTCGAGAT ATTTCGCTCACGCTTTTTGATCAAACTTTT 

spacer length: 30 repeater length: 40
17929   543045 TCGAAAAAGTTTGTTGCACCTCTGAAATATATTTCGAGAT ATTTCGCTCACGCTTTTTGATCAAATTTTT 

spacer length: 30 repeater length: 40
17930   543116 TCGAAAAAGTTTGTTGCACCTCTGAAATATATTTCGAGAT CTCACACTTTTTGATCAAACTTTTTTCGAA
17931   
17932   
17933   crispr 15
17934   1069010 TGATTCGTTTTCTTGAGCAACTGTTTTATTTACTGCTATT 

TTTTTATACCAATCAGTTACATTAATTTCTGAACTTTTTGAATCATTTTCTTCGATATTTCCTTTGCTATCTGTATTGTTACTGT 
spacer length: 85 repeater length: 40

17935   1069136 TGATTCGTTTTCTTGAGCAACTGTTTTATTTACTGCTATT 
ATTTTATACCAGTCAGATACATTAATTTCTGAACTTTTTGAATTATTTTCTTCGATATTTCCTTTGCTATCTGTATTGTTACTGT 
spacer length: 85 repeater length: 40

17936   1069262 TGATTCGTTTTCTTGAGCAACTGTTTTATTTACTGCTATT 
ATTTTATACCAATCAGATACATTAATTCCTGAACTTTTTGAATCATTTTCTTCGATATTTTCTTGACTATCTGTATCGTTACTGT 
spacer length: 85 repeater length: 40

17937   1069388 TGATTCGTTTTCTTGAGCAACTGTTTTATTTACTGCTATT 
TTTTTATACCAGTCAGATACATTGCTTTCTGAACTTTTTGAATCATTTTCTTCGATATTTTCTTGACTATCTGTATCGTTACTGT 
spacer length: 85 repeater length: 40

17938   1069514 TGATTCGTTTTCTTGAGCAACTGTTTTATTTACTGCTATT 
TTTTTATACCAGTCAGATACATTGCTTTCTGAGCTTTTTGAATCATTTTCTTCGATATTTTCTTTGCTATCTGTATCGTTACTGT 
spacer length: 85 repeater length: 40

17939   1069640 TGATTCGTTTTCTTGAGCAACTGTTTTATTTACTGCTATT 
AGAATAAGAAATGGAATAAAAAATAAAAAACAAAATAGTAATTATTTTATACAGTAAAAGCCAGCCTGCATGTAAGAATACCAGA

17940   
17941   
17942   crispr 16



17943   1492552 TTTAGTGTAGTTCCTACGTAAGATTGGTAAGATACGTTTT 
CGAGGTCAGTTGCGAGGAGGTTTTCATAAATTTCAAGTGCGTTTTCGTACCTTTGTTTCGCCTCTTCAATGCGCCCCATATCAGAA
AGCAAGGCACCTAAATT spacer length: 103 repeater length: 40

17944   1492696 TTTAGTGTAGTTCCTACGTAAGATTGGTAAGATACGTTTT 
CGGGGTCGGTTGCGAGGAGGTTTTCATAAATTTCGAGTGAGTTTTCGTACCTTTGTTTCGCCTCTTCAATGCGCCCCATATCAGAA
AGCAAGGCACCTAAATT spacer length: 103 repeater length: 40

17945   1492840 TTTAGTGTAGTTCCTACGTAAGATTGGTAAGATACGTTTT 
CTTTTTTCGAAAAAGTTTGTTGCAACTCTGAAATATATTTCGCTACTGTATTTTACAAGGTAATCTATTTGAGGAATAGTTAATAA
TCATATATAAAGAAGGA

17946   
17947   
17948   GCA_000970005.1_ASM97000v1_genomic.fna(findCrispr):
17949   START       REPEAT                           

SPACER                                             
17950   crispr 1
17951   3894505 AATCCTATTATTACTCATCG AATCTTATTATCACTCATCGTAGTAA spacer length: 26 repeater 

length: 20
17952   3894552 AATCCTATTATTACTCATCG AATCTTATTATCACTCATCGAATCCCATTATTACTCATC spacer length: 

39 repeater length: 20
17953   3894612 AATCCTATTATTACTCATCG GTAGTAGATGGTCATAAACAAAAAACAGATTCAAGTGGC
17954   
17955   
17956   crispr 2
17957   2980376 ACTAAAACAAGGATTG AAACATCCGTTTTTCTCTTACTACAATACCCTATACGCGCCATTCGTGAGCAAGATC 

spacer length: 57 repeater length: 16
17958   2980450 ACTAAAACAAGGATTG AAACCGGAAGTGAGCCGAATAAAGCCAGGGGTCCGCAGTATTCGTGAGCAAGATC 

spacer length: 55 repeater length: 16
17959   2980522 ACTAAAACAAGGATTG AAACATTGTCCTCTCACATGGTCACAATGCCCGAATATTTATTCGTGAGCAAGATC 

spacer length: 56 repeater length: 16
17960   2980595 ACTAAAACAAGGATTG AAACCTGCGCAAATTCTGCTATAGAGGATTGTGATTTTGAGATTCGTGAGCAAGATC 

spacer length: 57 repeater length: 16
17961   2980669 ACTAAAACAAGGATTG AAACCTTGTTTGCATGCCTATACCATCTGCAATGAATCCAATTCGTGAGCAAGATC 

spacer length: 56 repeater length: 16
17962   2980742 ACTAAAACAAGGATTG AAACTACGTGATATCGACGCTCGCGACTGTGCCATTTATTATTCGTGAGCAAGATC 

spacer length: 56 repeater length: 16
17963   2980815 ACTAAAACAAGGATTG 

AAACTTTCCTCTCTTCTTATTGAGGATAGCCTGAACTATTTTAATTTCTGATTCGTGAGCAAGATC spacer length: 66 
repeater length: 16

17964   2980898 ACTAAAACAAGGATTG AAACTATATGATAAGTGCGTAGTAGTAGTGTAGTAAAATTCGTGAGCAAGATC 
spacer length: 53 repeater length: 16

17965   2980968 ACTAAAACAAGGATTG AAACCACTTAACAAATTCTACAGCTTCACCCGACGGGCAAATTCGTGAGCAAGATC 
spacer length: 56 repeater length: 16

17966   2981041 ACTAAAACAAGGATTG AAACTACCGTTTTTTGACCAGTCCTCAGAAGGTGTTATAATTCGTGAGCAAGATC 
spacer length: 55 repeater length: 16

17967   2981113 ACTAAAACAAGGATTG AAACATAAATCCGTTTTTGTAGTCATGTCTATTGATTCCGATTCGTGAGCAAGATC 
spacer length: 56 repeater length: 16

17968   2981186 ACTAAAACAAGGATTG AAACTCTCCTTGTATGGTTGGGTTTTGTTTCTTGTTTTATTCGTGAGCAAGATC 
spacer length: 54 repeater length: 16

17969   2981257 ACTAAAACAAGGATTG AAACTCGATGTGCGGTATCTTGCAACTCTACATGCAACCATTCGTGAGCAAGATC 
spacer length: 55 repeater length: 16

17970   2981329 ACTAAAACAAGGATTG AAACGTCGTCAAGTGAAACCTCCGCGAATGAAGTCGGGGTATTCGTGAGCAAGATC 
spacer length: 56 repeater length: 16

17971   2981402 ACTAAAACAAGGATTG AAACAATACAACGGCTTTTTTTCCATATCTTGACCAGGGGATTCGTGAGCAAGATC 
spacer length: 56 repeater length: 16

17972   2981475 ACTAAAACAAGGATTG AATGTAGTAGATGGTCATAAACAAAAAACAGATTCAAGTGGCGTAGTAGATAATCA
17973   
17974   
17975   crispr 3
17976   1463685 AGACGAAAAAAGGAGAAAGA GAAAGAGAAAGAGAAAGGAGACGAAAAAAGGGGAAAGAGAAAGAAAAAG 

spacer length: 49 repeater length: 20
17977   1463755 AGACGAAAAAAGGAGAAAGA GAAAGAGAAAGGAGACGAAAAAAGAGAAAGAAAAAGAAAAAG spacer 

length: 42 repeater length: 20
17978   1463818 AGACGAAAAAAGGAGAAAGA TCAGGAATAAATATTCAGGAATAAAAATTTAAAGATAGTAAT
17979   
17980   
17981   crispr 4
17982   2820 ATAATTCAAATCTAATGATT TAGGTTTAAAAACTCAGATT spacer length: 20 repeater length: 20
17983   2861 ATAATTCAAATCTAATGATT TAGGTTTAAAAACTCAGTTT spacer length: 20 repeater length: 20
17984   2902 ATAATTCAAATCTAATGATT CAGGTTTAAAAACTCAGTTT spacer length: 20 repeater length: 20
17985   2943 ATAATTCAAATCTAATGATT CAAATGAATATCTCGATTAA
17986   



17987   
17988   crispr 5
17989   2645285 ATCATGCAATAGACAAAATT AATCAAACAATTCAATTATT spacer length: 20 repeater length: 

20
17990   2645326 ATCATGCAATAGACAAAATT AATCAAACAATTTGATTATT spacer length: 20 repeater length: 

20
17991   2645367 ATCATGCAATAGACAAAATT AGTAGATGGTCATAAACAAA
17992   
17993   
17994   crispr 6
17995   443139 ATGGGATAATGAGGATAATG GGATAATGAAGATAATGGGATAATGAAGAT spacer length: 30 

repeater length: 20
17996   443190 ATGGGATAATGAGGATAATG AGGATAATGAGGATAATGAGGATAATGAAGATTATGGGATAATGAAGAT spacer 

length: 49 repeater length: 20
17997   443260 ATGGGATAATGAGGATAATG TTGAAACACGAGGGGGAAATACTTATATAAATATTTATTCTTTAAATTA
17998   
17999   
18000   crispr 7
18001   2069170 TTGTTTT GCTGGAAGCTGTTTTTCAACTTTGGAAAACAATTTGCCAGAAGACAAGAAGATTAGTTTCAATC 

spacer length: 64 repeater length: 7
18002   2069242 TTGTTTT GCTGGAAGCTGTTTTTCAACCTGAGGATAGGAATACCGGAAAGAGAAACCCTGCTTGGTTTCAATC 

spacer length: 66 repeater length: 7
18003   2069316 TTGTTTT GCTGGAAGCTGTTTTTCAACAAAAGAATAGGAAACATGATAACGGTTACAATAACTGTTTCAATC 

spacer length: 65 repeater length: 7
18004   2069389 TTGTTTT GCTGGAAGCTGTTTTTCAACATAAATAAAAATATTAAATCGGCTTATGAGCTAAAGTTTCAATC 

spacer length: 64 repeater length: 7
18005   2069461 TTGTTTT GCTGGAAGCTGTTTTTCAACTCCCCAAACTCGAAGGGGGATTGAAGTATGTCCAACAGTTTCAATC 

spacer length: 66 repeater length: 7
18006   2069535 TTGTTTT GCTGGAAGCTGTTTTTCAACTGCCCCAAATGTGGGGAACCCTCATTTTATGCAGGGTTGTTTCAATC 

spacer length: 67 repeater length: 7
18007   2069610 TTGTTTT AAAGACAGTAATTCAGGAATAAATATTCAGGAATAAAAATTTAAAGATAGTAATTCAGGAATAAATA
18008   
18009   
18010   crispr 8
18011   956783 AACCGGACTTATTGAACCGGA TTCATTGAACCGGATTCATT spacer length: 20 repeater length: 

21
18012   956825 AACCGGACTTATTGAACCGGA CATATTGAACCGGACATATTGAACCGGACATATTGAACCGGACATATT spacer 

length: 48 repeater length: 21
18013   956895 AACCGGACTTATTGAACCGGA AATGAATATCTCGATTAAATGAATATCTCAATTTTTTTCAATCACGGT
18014   
18015   
18016   crispr 9
18017   2587204 ACTTGCTGAAATGGGCATTGA 

CAGCAGGGGAAATCTTGAAACTACGGTCAGTCTTTACGGCGATGCTAGGGATATTTTATCCAAAACAAGCGTAAATTACGCTCTTG
CGTTGGTGAACGAGAGTAATGCTCGAAGAA spacer length: 116 repeater length: 21

18018   2587342 ACTTGCTGAAATGGGCATTGA 
CAGCAGGGAAAATCTTGGAACTGCTATTAGTCTTTGCGGAAATTCTCGGCAAATTTTATCCAAAACAAGTGTAGATTACGCTCGTG
CGTTAGTGAACGAGAGCAATGCAAGACAAA spacer length: 116 repeater length: 21

18019   2587480 ACTTGCTGAAATGGGCATTGA 
TAACAGGGAAAATCTTGGAACTGCCGTCAGTCTTTACGGTAATGCTCGGCAAATATTATCCAAAACAAGCGCAGATTACGCTGGTG
TGTTGATAAACGAGGGTAATGCTAGACAAA spacer length: 116 repeater length: 21

18020   2587618 ACTTGCTGAAATGGGCATTGA 
CAGCAGGATAAATCTTGGAACTGCTGTTAGTCTTTACGGTGATGCCAGGGATATTTTATCCAAAAAAAGCGAATTTTACGCTCGTG
CGTTGATAAACGAGGTTAATGCGAGACAAA spacer length: 116 repeater length: 21

18021   2587756 ACTTGCTGAAATGGGCATTGA 
CAGCAGGGAAAATCTTGGAACTGCCGTCAGTCTTTGCGGTAATGCTCGGCAAATATTATCCAAAACAAGTGCAGATTACGCTCTTT
CATTGATGAATGAGGGTAATGCAAGAAAAA spacer length: 116 repeater length: 21

18022   2587894 ACTTGCTGAAATGGGCATTGA 
TAGATGGTCATAAACAAAAAACAGATTCAAGTGGCGTAGTAGATAATCATAAACAAAAAACAGATTCAAGTGGCGTAGTAGGTGAT
CATAAACAAAAAACAGATTCAAGTGGCGTA

18023   
18024   
18025   crispr 10
18026   3868383 GACCTGACTATCTCAACCTGA CTATCTCAACCTGACTATCTCAACCTGACTATCTCGACCTGACTATCT 

spacer length: 48 repeater length: 21
18027   3868453 GACCTGACTATCTCAACCTGA CTATCTCAACCTGACTATCT spacer length: 20 repeater 

length: 21
18028   3868495 GACCTGACTATCTCAACCTGA GTAAAATCTCTAATAAAAAT
18029   
18030   
18031   crispr 11



18032   1515040 GATCCCGTAATATACTTCATT GACGCGTAGCTATAAGGTGGAGCAAATTCAGGACGGCTTGAAAAC spacer 
length: 45 repeater length: 21

18033   1515107 GATCCCGTAATATACTTCATT TATGGCGTAAACTGCGAGATGGAGCAAGTTAAGGACAGTCTGAAAGC spacer 
length: 47 repeater length: 21

18034   1515176 GATCCCGTAATATACTTCATT GTAAAACATTTAGTAAAATCTCTAATAAAAATTTTTATACTCTTACA
18035   
18036   
18037   crispr 12
18038   742959 GTAATTCAGGAATAAATATTC AAGAATAAAAATTTAAAGAC spacer length: 20 repeater length: 

21
18039   743001 GTAATTCAGGAATAAATATTC AGGAATAAAAATTTAAAGAC spacer length: 20 repeater length: 

21
18040   743043 GTAATTCAGGAATAAATATTC AGGAATAAAAATTTAAAGAT spacer length: 20 repeater length: 

21
18041   743085 GTAATTCAGGAATAAATATTC AGGAATAAAAATTTAAAGAT spacer length: 20 repeater length: 

21
18042   743127 GTAATTCAGGAATAAATATTC CACACAACACTGAAAAAACA
18043   
18044   
18045   crispr 13
18046   1606875 TCCTTGTCCCTTATCTTTTAG TCCTTGTCCTTTATCTTTTA spacer length: 20 repeater 

length: 21
18047   1606917 TCCTTGTCCCTTATCTTTTAG TCCTTGTCTCTTATCTTTTA spacer length: 20 repeater 

length: 21
18048   1606959 TCCTTGTCCCTTATCTTTTAG AATATTCAGGAATAAAAATT
18049   
18050   
18051   crispr 14
18052   1337915 TTTTCTCTAATTGGTTTTCTC TAATTGGATTTATCTTATTG spacer length: 20 repeater 

length: 21
18053   1337957 TTTTCTCTAATTGGTTTTCTC CAATTGGATTTATCTTATTG spacer length: 20 repeater 

length: 21
18054   1337999 TTTTCTCTAATTGGTTTTCTC AATGTAACGGAGCCCGAAAC
18055   
18056   
18057   crispr 15
18058   2852483 ATGCCTTTAATGATGGTATTGA TACCTAAATAATACCTATCT spacer length: 20 repeater 

length: 22
18059   2852526 ATGCCTTTAATGATGGTATTGA TACCTAAATAATACCTATCC spacer length: 20 repeater 

length: 22
18060   2852569 ATGCCTTTAATGATGGTATTGA AAAGATAATAATTCAGGAAT
18061   
18062   
18063   crispr 16
18064   2217057 TTGACTGTGTAAGGTTTGGTTG CGTAAGGTTTGGTTGTATAAGG spacer length: 22 repeater 

length: 22
18065   2217102 TTGACTGTGTAAGGTTTGGTTG CGTAAGGTTTGATTGTATAAGG spacer length: 22 repeater 

length: 22
18066   2217147 TTGACTGTGTAAGGTTTGGTTG TGTAAGGTTTGGTTGCGTGAGGTTTGATTGTGTAAGG spacer length: 

37 repeater length: 22
18067   2217207 TTGACTGTGTAAGGTTTGGTTG AAACACGAGGGGGAAATACTTATATAAATATTTATTC
18068   
18069   
18070   crispr 17
18071   2084594 ACTACTTCTTCTTCCTCTTCTTC CTCTTCTTCTTCCTCTTTTTCTTCCTTTACAGGTGCAGGCACTGCTTCATC 

spacer length: 51 repeater length: 23
18072   2084669 ACTACTTCTTCTTCCTCTTCTTC CTTTACAGATGCAGACACTGCTTTAACCAC spacer length: 30 

repeater length: 23
18073   2084723 ACTACTTCTTCTTCCTCTTCTTC TTCCTTTACAGGTGCAGGCACTGCTTCATC spacer length: 30 

repeater length: 23
18074   2084777 ACTACTTCTTCTTCCTCTTCTTC TTCCTTTACAGATGCAGGCACTGCTTCATC spacer length: 30 

repeater length: 23
18075   2084831 ACTACTTCTTCTTCCTCTTCTTC AACGGTCAAAACGCTACAACTCGTAAAAGT
18076   
18077   
18078   crispr 18
18079   3348596 ATAGGTTATTAGAATATAGAAAA 

TAGGTTATTAGAATATAGAAGATAGGTTATTAGAATATAGAAGATAGGTTATTAGAATATAGAAGATAGGTTATTAGAATATAGAA
GATAGGTTATTAGAATATAGAA spacer length: 108 repeater length: 23

18080   3348728 ATAGGTTATTAGAATATAGAAAA TGGGTAATTAGAATATAGAA spacer length: 20 repeater 
length: 23



18081   3348772 ATAGGTTATTAGAATATAGAAAA CCACAAAACAATATTTGAAT
18082   
18083   
18084   crispr 19
18085   3908675 AAATCATGAACTAAATCATGAACA 

GAATCATGAACAGAATCATGAACAGAATCATGAACTAAATCATGAACAGAATCATGAACTAAATCATGAACAGAATCATGAAC 
spacer length: 83 repeater length: 24

18086   3908783 AAATCATGAACTAAATCATGAACA 
GAATCATGAACTAAATCATGAACAGAATCATGAACTAAATCATGAACAGAATCATGAACAGAATCATGAACTAAATCATGAACAGA
ATCATGAACTAAATCATGAACAGAATCATGAACTAAATCATGAACAGAATCATGAAC spacer length: 143 
repeater length: 24

18087   3908951 AAATCATGAACTAAATCATGAACA 
ATAAATATTCAGGAATAAAAATTTAAAGATAGTAATTCAGGAATAAATATTCAGGAATAAAAATTTAAAGATAGTAATTCAGGAAT
AAATATTCAGGAATAAAAATTTAAAGATAATAATTCAGGAATAATTATTCAGGAATA

18088   
18089   
18090   crispr 20
18091   2994979 ACGGATTCAACAGATTCAACAGAT TCAACGGATTCAACGGATTCAACGGATTCAACGGATTCAACAGATTC 

spacer length: 47 repeater length: 24
18092   2995051 ACGGATTCAACAGATTCAACAGAT TCAACAGATTCAACAGATTC spacer length: 20 repeater 

length: 24
18093   2995096 ACGGATTCAACAGATTCAACAGAT TCAACAGATTCAACAGATTC spacer length: 20 repeater 

length: 24
18094   2995141 ACGGATTCAACAGATTCAACAGAT AATATCTCGATTAAATGAAT
18095   
18096   
18097   crispr 21
18098   3354531 CTATAGTCTTCATTATTCGGAGTT 

GAGTCTGGATATTCTCCAGACCTATAGTCTTCATTATTCAGAGTTGAGTCTGGATATTCTCCAGACCTATAGTCTTCATTATTCAG
AGTTGAGTCTGGATATTCTCCAGACCTATAGTCTTCATTATTCAGAGTTGAGTCTGGATATTCTCCAGA spacer length: 
155 repeater length: 24

18099   3354711 CTATAGTCTTCATTATTCGGAGTT GAGTCTGGATATTCCCCAGA spacer length: 20 repeater 
length: 24

18100   3354756 CTATAGTCTTCATTATTCGGAGTT TAATACAAGGCGCCGGCTTA
18101   
18102   
18103   crispr 22
18104   1719153 AGTAAAACATTCAGTAAAACATTTAG 

CAAAACATTTAGCAAAACATTTAGCAAAACATTTAGTAAAACATTTAGCAAAACATTTAGCAAAACATTTAGTAAAACATTTAGTA
AAACATTTAGTAAAACATTTAGTAAAACATT spacer length: 117 repeater length: 26

18105   1719297 AGTAAAACATTCAGTAAAACATTTAG TAAAACATTTAGTAAAACATT spacer length: 21 repeater 
length: 26

18106   1719345 AGTAAAACATTCAGTAAAACATTTAG TAAAACATTTAGTAAAACATTTAGTAAAACATTTAGCAAAACATT 
spacer length: 45 repeater length: 26

18107   1719417 AGTAAAACATTCAGTAAAACATTTAG AGCCCGAAACCAATGTAACGGAGCCCGAAACCAATGTAACGGAGC
18108   
18109   
18110   crispr 23
18111   1719301 AAACATTCAGTAAAACATTTAGTAAAA CATTTAGTAAAACATTTAGT spacer length: 20 repeater 

length: 27
18112   1719349 AAACATTCAGTAAAACATTTAGTAAAA CATTTAGTAAAACATTTAGTAAAACATTTAGCAAAACATTTAGT 

spacer length: 44 repeater length: 27
18113   1719421 AAACATTCAGTAAAACATTTAGTAAAA GCCCGAAACTAACATAACAGAACTCGAAGCTAACTTAACGGAAA
18114   
18115   
18116   crispr 24
18117   1646027 TTACTCATCCAGTTACTCATTCAACTA 

CTCATTCAACTACTCATTCAGTTACTCATCCAGTTACTCATCCAGTTACTCATCCAGTTACTCATCCA spacer length: 
68 repeater length: 27

18118   1646123 TTACTCATCCAGTTACTCATTCAACTA CTCATCCAGTTACTCATCCA spacer length: 20 repeater 
length: 27

18119   1646171 TTACTCATCCAGTTACTCATTCAACTA TCATAAACAAAAAACAGATT
18120   
18121   
18122   crispr 25
18123   898 GTACATATTAATTGTCCATATAAACCAT CTTCATATAAACCATCTTAAAAT spacer length: 23 repeater 

length: 28
18124   950 GTACATATTAATTGTCCATATAAACCAT CTTCATATAAACCATCTTAAAAC spacer length: 23 repeater 

length: 28
18125   1002 GTACATATTAATTGTCCATATAAACCAT TCTAATAAAAATTTTTATACTCT
18126   



18127   
18128   crispr 26
18129   1575463 ACATACGTGTATGTGACGAATATTATCAG 

CAATACTGTCACCATAATTAACGCAGCTACAAACACTGTTGCAGCCACGGTTGACGTTGGGGATCATCCTTCAGGAATCGCAATGC
ACCCTGATGG spacer length: 96 repeater length: 29

18130   1575589 ACATACGTGTATGTGACGAATATTATCAG 
CAATACTGTCACCATAATTAACGCAGCTACAAACACTGTTGCAGCCACGGTTGATGTTGGGGATTATCCCGCTGGAATCGCAATGC
ACCCTGATGG spacer length: 96 repeater length: 29

18131   1575715 ACATACGTGTATGTGACGAATATTATCAG 
TTAGTAAAATCTCTAATAAAAATTTTTATACTCTTACACCAATATTATACAGTTATATATTTACAGAATCACATTCTTTCAGAGTC
TGAATATCAT

18132   
18133   
18134   crispr 27
18135   526059 CAAAAAACAGATACAAGTAATGTAGTAGA 

CGATCAGGACCAAAAAACAGATACAAGTGACGTAGTAGATGATCATAAACAAAAAACAGATTCAAGTGGCGTAGTAGGTGATCATA
AACAAAAAACAGATTCAAGTGGCGTAGTAGGTGATCATAA spacer length: 126 repeater length: 29

18136   526215 CAAAAAACAGATACAAGTAATGTAGTAGA 
TGGTCATAAACAAAAAACAGATTCAAGTGGCGTAGTAGATAATCATAAACAAAAAACAGATTCAAGTGGCGTAGTAGATAATCATA
AACAAAAAACAGATTCAAGTGGCGTAGTAGGTGATCATAA spacer length: 126 repeater length: 29

18137   526371 CAAAAAACAGATACAAGTAATGTAGTAGA 
ACCAATGTAACGGAGCCCGAAACCAATGTAACGGAGCCCGAAACCAATGTAACGGAGCCCGAAAATAAAGTAACGGAGCCCAAAAA
CAATGTAACGGAGCCCGAAACCAATGTAACGGAGCCCGAA

18138   
18139   
18140   crispr 28
18141   2860962 AATT 

CAGGATCCGATGATAATTCAGGATCTGATGGTGATTCAGGATCTGATGACAATTCAGGATCTGATGATAATTCAGGATCCGATGA 
spacer length: 85 repeater length: 4

18142   2861052 AATT 
CAGGATCCGATGATAATTCAGGATCTGATGATAATTCAGGATCTGATGATAATTCAGGATCCGATGATGATTCAGGATCCGATGAC
AATTCAGGATCCGATGATGATTCAGGATCCGATGA spacer length: 121 repeater length: 4

18143   2861178 AATT CAGGATCCGATGATAATTCAGGATCTGATGATAATTCAGGATCTGATGACAATTCAGGATCCGATGA 
spacer length: 67 repeater length: 4

18144   2861250 AATT GGACTTATTGAACCGGACTTATTGAACCCGGAAAACTATAATTTCTCACTTTTTTATTCTCAGCTTC
18145   
18146   
18147   crispr 29
18148   2969861 GTTAAAATCAGACCTTAGAGGGATTGAAAC GTGAGATACTCGATAAGAATCTTATCATCTTCTCTG spacer 

length: 36 repeater length: 30
18149   2969928 GTTAAAATCAGACCTTAGAGGGATTGAAAC ACTTTACAGCCCCCTTTTACTGGTGACCTATAATAT spacer 

length: 36 repeater length: 30
18150   2969995 GTTAAAATCAGACCTTAGAGGGATTGAAAC CTTCCTGTGCTGCAACGGTATAGGCTGCAATGACAG spacer 

length: 36 repeater length: 30
18151   2970062 GTTAAAATCAGACCTTAGAGGGATTGAAAC ATATTTACTTTGGTTTGACATATTATCACTCCTC spacer 

length: 34 repeater length: 30
18152   2970127 GTTAAAATCAGACCTTAGAGGGATTGAAAC GCTTTCTGTTGAGATGCTGCGGTGTGTGAATATAAA spacer 

length: 36 repeater length: 30
18153   2970194 GTTAAAATCAGACCTTAGAGGGATTGAAAC TAATACACATCAGTACAGACATTATTTCCCATGTGAT spacer 

length: 37 repeater length: 30
18154   2970262 GTTAAAATCAGACCTTAGAGGGATTGAAAC TTCAGGACAATAATCAGCCCGCCTGATGTCACAC spacer 

length: 34 repeater length: 30
18155   2970327 GTTAAAATCAGACCTTAGAGGGATTGAAAC AGCACCATACTCAACCATCTGTTCTGGTGTCAGCTC spacer 

length: 36 repeater length: 30
18156   2970394 GTTAAAATCAGACCTTAGAGGGATTGAAAC GTTCTTACGTTCCTTTTCCTGATAGGAATAACAT spacer 

length: 34 repeater length: 30
18157   2970459 GTTAAAATCAGACCTTAGAGGGATTGAAAC GAGTCATATCATTATCATGATTATAAAAATACAT spacer 

length: 34 repeater length: 30
18158   2970524 GTTAAAATCAGACCTTAGAGGGATTGAAAC TTCAAGAAATATGTAGAGGCTATGATGTTCTATAAGA spacer 

length: 37 repeater length: 30
18159   2970592 GTTAAAATCAGACCTTAGAGGGATTGAAAC TTCTTCTACTGCTTTAATGCCTCCAATAAGGAGAGCA spacer 

length: 37 repeater length: 30
18160   2970660 GTTAAAATCAGACCTTAGAGGGATTGAAAC ATAGCGTTTTAAGCGATATGGGCTGTACACGCT spacer 

length: 33 repeater length: 30
18161   2970724 GTTAAAATCAGACCTTAGAGGGATTGAAAC GTGCCTGCAAGGCAGACACCATTACCCAGATAGCAG spacer 

length: 36 repeater length: 30
18162   2970791 GTTAAAATCAGACCTTAGAGGGATTGAAAC TATGATTTCTTCTTCTTAACAACTACGTGAACTCT spacer 

length: 35 repeater length: 30
18163   2970857 GTTAAAATCAGACCTTAGAGGGATTGAAAC TTTTCATCTTTTACGCTAGAATCCTGAAACTCAGAA spacer 

length: 36 repeater length: 30
18164   2970924 GTTAAAATCAGACCTTAGAGGGATTGAAAC TTAACAAGGTCTTCGACTGCATCGATAGCGAAG spacer 



length: 33 repeater length: 30
18165   2970988 GTTAAAATCAGACCTTAGAGGGATTGAAAC ACAGATACCGAAATTGAAGAGGTAATAAAGAAAAT spacer 

length: 35 repeater length: 30
18166   2971054 GTTAAAATCAGACCTTAGAGGGATTGAAAC TGTTACGCCATAGTCAAGGCTCCGATAGATATCG spacer 

length: 34 repeater length: 30
18167   2971119 GTTAAAATCAGACCTTAGAGGGATTGAAAC ACAACCGGAGCAAACCTTAAAACCGTTCTGGAAA spacer 

length: 34 repeater length: 30
18168   2971184 GTTAAAATCAGACCTTAGAGGGATTGAAAC GTGCTAACGGAACTGGTTTTGGGGTATGTAATGTAT spacer 

length: 36 repeater length: 30
18169   2971251 GTTAAAATCAGACCTTAGAGGGATTGAAAC CTAGCACAAGCTGAACAGGCTTCGGGAGTGCTGAAAACC 

spacer length: 39 repeater length: 30
18170   2971321 GTTAAAATCAGACCTTAGAGGGATTGAAAC GTGTACCCTGATGGATTTATCTTAAGATCAGGATGC spacer 

length: 36 repeater length: 30
18171   2971388 GTTAAAATCAGACCTTAGAGGGATTGAAAC GAATCATGTATCTCTATAACTCTCTAAATCATTATACT spacer 

length: 38 repeater length: 30
18172   2971457 GTTAAAATCAGACCTTAGAGGGATTGAAAC GAAAAAGACATGACGGTAATGAATACTGATCGTATACGAATCAGT 

spacer length: 45 repeater length: 30
18173   2971533 GTTAAAATCAGACCTTAGAGGGATTGAAAC GTAACACGTCCCCCTAATCTCGTTGGGGGAAACTT spacer 

length: 35 repeater length: 30
18174   2971599 GTTAAAATCAGACCTTAGAGGGATTGAAAC CAAAAACAATGTAACGGAGCCCGAAACCAATGTAA
18175   
18176   
18177   crispr 30
18178   845623 CACAAAACAATATTTGAATTTTCCAAATGAAT TGTAAGAAGAAATTCATAGTTTTAAGGAGTCG spacer 

length: 32 repeater length: 32
18179   845688 CACAAAACAATATTTGAATTTTCCAAATGAAT AGTAAGAAGAAATTCATAGTTTTAAGGAGTCG spacer 

length: 32 repeater length: 32
18180   845753 CACAAAACAATATTTGAATTTTCCAAATGAAT ACTCGAAGCTAACTTAACGGAAATCGAAGCCA
18181   
18182   
18183   crispr 31
18184   2232298 GTCGCACCCTTCGCGGGTGTGTGGATTGAAAT ATCACAGTACATATCACGACAACGAAACTAATTTAT spacer 

length: 36 repeater length: 32
18185   2232367 GTCGCACCCTTCGCGGGTGTGTGGATTGAAAT AACATGGATTAAACTGATCAAACAGAAAACCG spacer 

length: 32 repeater length: 32
18186   2232432 GTCGCACCCTTCGCGGGTGTGTGGATTGAAAT GTTTCCTAAGATTTCATGTTTAACGCGATAAA spacer 

length: 32 repeater length: 32
18187   2232497 GTCGCACCCTTCGCGGGTGTGTGGATTGAAAT TTTTATATCTCGTTTGCTCAATTTTCTTTTATAT spacer 

length: 34 repeater length: 32
18188   2232564 GTCGCACCCTTCGCGGGTGTGTGGATTGAAAT CTGTAATCCCAAAATAAAAATCAACTTTTCCA spacer 

length: 32 repeater length: 32
18189   2232629 GTCGCACCCTTCGCGGGTGTGTGGATTGAAAT ATCATACTGAGCAATCATCGAAAGAGCAGCATCA spacer 

length: 34 repeater length: 32
18190   2232696 GTCGCACCCTTCGCGGGTGTGTGGATTGAAAT TCTAAGGATGTTATAGAAAAGATGGCGCGGGT spacer 

length: 32 repeater length: 32
18191   2232761 GTCGCACCCTTCGCGGGTGTGTGGATTGAAAT TAGGTACACTTTGATCGCTCCGGAAAGCTTCT spacer 

length: 32 repeater length: 32
18192   2232826 GTCGCACCCTTCGCGGGTGTGTGGATTGAAAT GATTTAGAATTTTTCAAAAACAAAGAAACTGAA spacer 

length: 33 repeater length: 32
18193   2232892 GTCGCACCCTTCGCGGGTGTGTGGATTGAAAT CAACATTGAAGGGCGTTCACGGTCTATATTTGCATGT 

spacer length: 37 repeater length: 32
18194   2232962 GTCGCACCCTTCGCGGGTGTGTGGATTGAAAT AATAACGATTTTTAAAAACACTGGAGCGACAAA spacer 

length: 33 repeater length: 32
18195   2233028 GTCGCACCCTTCGCGGGTGTGTGGATTGAAAT CAAAATCATTAGATCTAACATGGGAATCAGCAA spacer 

length: 33 repeater length: 32
18196   2233094 GTCGCACCCTTCGCGGGTGTGTGGATTGAAAT CTGCTATCGATACGATGAGGCCAACATGTCTAT spacer 

length: 33 repeater length: 32
18197   2233160 GTCGCACCCTTCGCGGGTGTGTGGATTGAAAT TCGATGATGCTCCGAGGGTTGGCGGAGTATATAA spacer 

length: 34 repeater length: 32
18198   2233227 GTCGCACCCTTCGCGGGTGTGTGGATTGAAAT CATCGTCTGCTTTCGGAGTAGTGTATATTATCCT spacer 

length: 34 repeater length: 32
18199   2233294 GTCGCACCCTTCGCGGGTGTGTGGATTGAAAT AATTCCCGTTGTGTTGAGATCAAGCCCGTCTATGAGCGTGT 

spacer length: 41 repeater length: 32
18200   2233368 GTCGCACCCTTCGCGGGTGTGTGGATTGAAAT TCGTTTCATTCCAAGCTCAAACATTGTAACAGA spacer 

length: 33 repeater length: 32
18201   2233434 GTCGCACCCTTCGCGGGTGTGTGGATTGAAAT ATGTCAAATTTAGCAATTGTATGAAGGCCTGA spacer 

length: 32 repeater length: 32
18202   2233499 GTCGCACCCTTCGCGGGTGTGTGGATTGAAAT TCTTCTTCTTCGGAAGGTTTGAACCATATTGG spacer 

length: 32 repeater length: 32
18203   2233564 GTCGCACCCTTCGCGGGTGTGTGGATTGAAAT AAATCTAAATTGGATTTGGTTTGCAAATGATGG spacer 

length: 33 repeater length: 32



18204   2233630 GTCGCACCCTTCGCGGGTGTGTGGATTGAAAT ATAATTTCAATTGTGGATGACACTTTAAAA spacer 
length: 30 repeater length: 32

18205   2233693 GTCGCACCCTTCGCGGGTGTGTGGATTGAAAT AAAAAACAATACCAGTTTAATACAAGGCGC
18206   
18207   
18208   crispr 32
18209   270399 AAGTATATAAATATATAAATAACTAATATATAA GTATATAAATGACAAATATA spacer length: 20 

repeater length: 33
18210   270453 AAGTATATAAATATATAAATAACTAATATATAA ATAAATAAATGACGAATATA spacer length: 20 

repeater length: 33
18211   270507 AAGTATATAAATATATAAATAACTAATATATAA ACAATATTTGAATTTTCCAA
18212   
18213   
18214   crispr 33
18215   2084723 ACTACTTCTTCTTCCTCTTCTTCTTCCTTTACA GGTGCAGGCACTGCTTCATC spacer length: 20 

repeater length: 33
18216   2084777 ACTACTTCTTCTTCCTCTTCTTCTTCCTTTACA GATGCAGGCACTGCTTCATC spacer length: 20 

repeater length: 33
18217   2084831 ACTACTTCTTCTTCCTCTTCTTCTTCCTTTACA AAAACAATATTTGAATTTTC
18218   
18219   
18220   crispr 34
18221   1219926 CTTTTCCTTTCTGGTTTCCTTTTCCTTTCTGAT CTCTTTTTCCTTTCTGATTT spacer length: 20 

repeater length: 33
18222   1219980 CTTTTCCTTTCTGGTTTCCTTTTCCTTTCTGAT TTCCTTTTCCTTTCTGATTT spacer length: 20 

repeater length: 33
18223   1220034 CTTTTCCTTTCTGGTTTCCTTTTCCTTTCTGAT AAAAATTTAAAGATAGTAAT
18224   
18225   
18226   crispr 35
18227   1332547 CTGAATCTTCTCCATTGTTGATGGTGCTTCCTGAATCTT CTCCATTATATTCTGTGCTT spacer length: 

20 repeater length: 39
18228   1332607 CTGAATCTTCTCCATTGTTGATGGTGCTTCCTGAATCTT TCCCATTATATTCTGTGCTT spacer length: 

20 repeater length: 39
18229   1332667 CTGAATCTTCTCCATTGTTGATGGTGCTTCCTGAATCTT TATCATCGAATACATACACA
18230   
18231   
18232   crispr 36
18233   1574471 AGCCCGAAACCAATGTAACGGAGCCCGAAAATAAAGTAAC 

AGAACCCGAAACCAATGTAACGGAGCCCGAAAACAATGTAACG spacer length: 43 repeater length: 40
18234   1574555 AGCCCGAAACCAATGTAACGGAGCCCGAAAATAAAGTAAC 

AGAACCCGAAACCAATGTAACGGAGCCCGAAACCAATGTAACGGAGCCCGAAACCAATGTAACG spacer length: 64 
repeater length: 40

18235   1574660 AGCCCGAAACCAATGTAACGGAGCCCGAAAATAAAGTAAC 
AATGAGGATAATGGGATTATGAGGATAATGAGGATAAAACACATATTAGTTAAAAAAAAGAAAT

18236   
18237   
18238   crispr 37
18239   1490826 ATAAACTACTTTGTAGTTAGAATAGTAGAGAGTAAAATAT 

CCCATTATATATTCCTCCAGATTTTAGTATATTCTTTACTCACTTGTTTCATATATTCCTGTACATTTTTATACAGTTATTGTTAA
CCCACTTTCAGCTTTATTTTTCACCAGCGAGCTCTCATGTAGAGTTTGGTGCGTT spacer length: 141 repeater 
length: 40

18240   1491008 ATAAACTACTTTGTAGTTAGAATAGTAGAGAGTAAAATAT 
CCCATTTATGTTTCCCTCCAGATTTTTGTATATTCTTTTTTTACTTGTTTCATAAATTCCTGTACATTTTTATACAGTTATTGTTA
ACCCACTTTCAACTTTATTTTTCACCAGCGAGCTCTCATGTAGAGTTTGGTACGTT spacer length: 142 repeater 
length: 40

18241   1491191 ATAAACTACTTTGTAGTTAGAATAGTAGAGAGTAAAATAT 
TGTATAAGGTTTGACTGTGTGAGGTTTGATTGTGTATAGTTTGACGGTATTAAGGAAGAGTATGACTGTACGGTGTAAAAAACGAA
CGTTCCCAGTAAAATCAAAAAAACGAGAATTAAAACGGAAAGTCCTATTTTTTCTA

18242   
18243   
18244   crispr 38
18245   714584 CCCTTTGCAGAGCTGGATAAACTTCTACTTTGAATCTATC GCACAACACTGAAAAAACAATACCAGTTATAC 

spacer length: 32 repeater length: 40
18246   714657 CCCTTTGCAGAGCTGGATAAACTTCTACTTTGAATCTATC ACACAACACTGAAAAAACAATACCAGTTATA 

spacer length: 31 repeater length: 40
18247   714729 CCCTTTGCAGAGCTGGATAAACTTCTACTTTGAATCTATC TGTGTGAGGTTTGATTGTGTATAGTTTGACG
18248   
18249   
18250   crispr 39
18251   526894 GTAATGTAGTAGATGATCATAAACAAAAAACAGATTCAAG 



TAATGTAGTAGATGGTCATAAACAAAAAACAGATGCA spacer length: 37 repeater length: 40
18252   526972 GTAATGTAGTAGATGATCATAAACAAAAAACAGATTCAAG 

TGGCATAGTATATTCTCATAAACAAAAAACAGATGCAAGTAATGTAGTATATTCTTATAAACAAAAAACAGATGCA spacer 
length: 76 repeater length: 40

18253   527089 GTAATGTAGTAGATGATCATAAACAAAAAACAGATTCAAG 
CAATGTAACGGAGCCCGAAACCAATGTAACGGAGCCCGAAACCAATGTAACGGAGCCCGAAAATAAAGTAACGGAG

18254   
18255   
18256   crispr 40
18257   526246 GTCATAAACAAAAAACAGATTCAAGTGGCGTAGTAGATAA 

TCATAAACAAAAAACAGATTCAAGTGGCGTAGTAGATAATCATAAACAAAAAACAGATTCAAGTGGCGTAGTAGGTGATCATAAAC
AAAAAACAGATACAAGTAATGTAGTAGAT spacer length: 115 repeater length: 40

18258   526402 GTCATAAACAAAAAACAGATTCAAGTGGCGTAGTAGATAA 
TCATAAACAAAAAACAGATTCAAGTGGCGTAGTAGGTGATCATAAACAAAAAACAGATTCAAGTGGCGTAGTAGGTGATCATAAAC
AAAAAACAGATGCAAGTGACGTAGTAGAT spacer length: 115 repeater length: 40

18259   526558 GTCATAAACAAAAAACAGATTCAAGTGGCGTAGTAGATAA 
TCATAAACAAAAAACAGATTCAAGTGGCGTAGTAGATAATCATAATCAAAAAACAGATTCAAGTGGCGTAGTAGAT spacer 
length: 76 repeater length: 40

18260   526675 GTCATAAACAAAAAACAGATTCAAGTGGCGTAGTAGATAA 
AATAACTAATATATAAATAAATAAATTAATAAAGTCTCAAAATGAATAAATTCCGATGGACTGTTCAGGGTTCAGG

18261   
18262   
18263   crispr 41
18264   1512526 TTAACTGTCGATGGATTAACTGTCGATGGATTAACTGTTG 

ATAGATTAACTGTCGATGGATTAACTGTCGATGGATTAACTGTCGATGG spacer length: 49 repeater length: 
40

18265   1512616 TTAACTGTCGATGGATTAACTGTCGATGGATTAACTGTTG 
ATAGATTAACTGTCGATGGATTAACTGTCGATGGATTAACTGTCGATGGATTAACTGTCGATGG spacer length: 64 
repeater length: 40

18266   1512721 TTAACTGTCGATGGATTAACTGTCGATGGATTAACTGTTG 
GGAATAAAAATTTAAAGATAGTAATTCAGGAATAAATATTCAGGAATAAAAATTTAAAGATAGT

18267   
18268   
18269   GCA_000970045.1_ASM97004v1_genomic.fna(findCrispr):
18270   START       REPEAT                           

SPACER                                             
18271   crispr 1
18272   2459695 AAATGGAGCAAATTCAGGAC GGTTTCACCGATCCCGTAACATACTTCATTGGCGTGCAGACTGT spacer 

length: 44 repeater length: 20
18273   2459760 AAATGGAGCAAATTCAGGAC AGTATCAAACCTGATCCCGTAATATACTTCATTGGCGTGCAGACTGT spacer 

length: 47 repeater length: 20
18274   2459828 AAATGGAGCAAATTCAGGAC AAAAACGGTTCAGATTCAAAAACGGTTCAATATTCAAAAAACGGTTC
18275   
18276   
18277   crispr 2
18278   2153116 ACAGATAATAACGCATCGAA 

CAACAATGAAATAGGCCTCTATCTGCGTTACTCCAGCGACAACACGCTGACAGATAATAACGCATCGATCAACAATGAAAAAGGCA
TCGAACTGCGTGAATCCAGCGGCAACACGTT spacer length: 117 repeater length: 20

18279   2153254 ACAGATAATAACGCATCGAA 
TAACTATCACGGCATCTTTCTGTGGTTCTCCAATGACAATAACACGCTGACAGGCAACACTGTATCGGATAATGTTTTCGGCATCT
ATCTGGGGTATTCCAATAACAGCACGCT spacer length: 114 repeater length: 20

18280   2153389 ACAGATAATAACGCATCGAA 
TCAAAAAAGGGGGAATCTAACCCTCAAAAAAGGGGGAATCTAACCCTCAAAAAAGGGGAACAAAACCCTCGACCCTCTTCTGGTAG
AAAAGGTACTGCTGGGCGTAACCGCAAT

18281   
18282   
18283   crispr 3
18284   2717387 ACGTATTTTCCATCAGGACT 

GAAGACAGCATTATACACCAGATCAGTATGATTCAGAACAGCAGTTTCTTCCCCTGTAGATGCGTCCCATAAACTTGCTTTCCAGT
CCAAACTCTTCGGGTCCAGACCCATTGGGTCCAAACTCACTGTAGCCCACAT spacer length: 138 repeater 
length: 20

18285   2717546 ACGTATTTTCCATCAGGACT 
GAATACAGCATTATAAACATAATTATAATGGTTCGGAACATCAGTTCCTTCACCTGTGAATGCGTTCCATAAACTTGCTTTCAAGT
CCGAATTTATTGTAGC spacer length: 102 repeater length: 20

18286   2717669 ACGTATTTTCCATCAGGACT 
CAAAAACGGATGGAAAAAAGGGTTCAAGTTCAATCAAAAAACGGTTGTGAAAATGGGTTGAATTTTTTCCCTTCTATCTTTCAAAT
CCGCATAAACCTCCAC

18287   
18288   
18289   crispr 4
18290   1291833 AGTCAA 



TCTGTGTACATCTTGCCATGCCTGTTGTTTATCCGGCACATCTCTAAAAACAGTTCCAATTGCTTCTGCCGCTTCCCTTCGCACCC
TGCTGTTTTTATCTG spacer length: 101 repeater length: 6

18291   1291941 AGTCAA 
TCTGTGTACATCTTGCCACGCCTGTTGTTTATCCGGCAAGTCTCTAAAAACCCTTCGAAGTGCTTCTGCCGCTTCCCTTCGCACCC
TGCTGTTTTTATCTG spacer length: 101 repeater length: 6

18292   1292049 AGTCAA 
TCTGTGTACATCTTGCCACGCCTGTTGTTTATCCGGCAAGTCTCTAAAAACCCTTCGAAGTGCTTCTGCCGCTTCCCTTCGCACCC
TGCTGTTTTTATCTG spacer length: 101 repeater length: 6

18293   1292157 AGTCAA 
TCTGTGTACATCTTGCCACGCCTGTTGTTTATCTTGGGCATCTTTAATATTATTCATAAGTGCATTTAATGCTCTCCATCGCACAT
CTTTATCTTCATCTG spacer length: 101 repeater length: 6

18294   1292265 AGTCAA 
TCTGTGTACATCTTGCCACGCCTGTTGTTTATCTTGGACATCTTTAATATTATCAATAAGTGCATTTAGTGCTCCCCATCGCACCC
TGCTGTTTTTATCTG spacer length: 101 repeater length: 6

18295   1292373 AGTCAA 
CGCTTGGCCCTGAACATCCAGATGTAGGTATTCGCCTTAACAATCTGGCTGGAGTTTATCAAGATTTAGGTAGATCTTCCGAAGCC
GAATCTCTGTATACC

18296   
18297   
18298   crispr 5
18299   4204425 ATAAGAACTCATTTGTAAGA 

ACTCATTTGTAAGAATTCATTTGTAAGAACTCATTTGTAAGAACCTATCCAGTTATGGATCC spacer length: 62 
repeater length: 20

18300   4204508 ATAAGAACTCATTTGTAAGA ACCTATCCAGTTATGGATCC spacer length: 20 repeater length: 
20

18301   4204549 ATAAGAACTCATTTGTAAGA ACCTATCCAGTTATGGATCC spacer length: 20 repeater length: 
20

18302   4204590 ATAAGAACTCATTTGTAAGA CAAAAAAGGGGGAATCTAAC
18303   
18304   
18305   crispr 6
18306   13088 CCTGAGCGGCACTCCTGAAC AACCCTTGGACAACCCCTGAACAAC spacer length: 25 repeater 

length: 20
18307   13134 CCTGAGCGGCACTCCTGAAC 

AACCCTTAGACAACTCCTGAACAACTCCTGAGCGGAACTCCTGAGCGGAACTCCTGAGCGGAAC spacer length: 64 
repeater length: 20

18308   13219 CCTGAGCGGCACTCCTGAAC 
CTGCCGCTTCCCTTCGCACCCTGCTGTTTTTATCTGAAGTCAATCTGTGTACATCTTGCCACGC

18309   
18310   
18311   crispr 7
18312   682882 AAGTTGATTCAAAAACGGATG GGAAAACGGTTCAAGTTCAATTAAAAAACGTTGCTAAAATCGGTC spacer 

length: 45 repeater length: 21
18313   682949 AAGTTGATTCAAAAACGGATG 

GGAAAACGGTTCAAGTTCAATTAAAAAACGTTGCTAAAATCGGTCAAAATTGATTCAAAAACGGATGTAAAAACGGTTCAATTTCA
ATCAAAAAACGTTGCTAAACTCGGTC spacer length: 112 repeater length: 21

18314   683083 AAGTTGATTCAAAAACGGATG 
AAAACGGATGGAAAAAAGGGTTCAAGTTCAATCAAAAAACGGTTGTGAAAATGGGTTGAATTTTTTCCCTTCTATCTTTCAAATCC
GCATAAACCTCCACATGAAACCAAAA

18315   
18316   
18317   crispr 8
18318   9641 ATTATGCTTTTTCTTTGGAGA CTATGTGTTTTCCCTTAGGG spacer length: 20 repeater length: 21
18319   9683 ATTATGCTTTTTCTTTGGAGA CTATGTGCATTCTCTGGGGTAACTATGTGTTTTCCCTAGGG spacer length: 

41 repeater length: 21
18320   9746 ATTATGCTTTTTCTTTGGAGA TCCAGATGTAGGTATTCGCCTTAACAATCTGGCTGGAGTTT
18321   
18322   
18323   crispr 9
18324   2152338 GCTGACAGATAATACAGCATC 

GAATAACTATGAAGGCATCTTTCTGGGGTCCTCCAGCGACAACACGCTGACCAGCAACATTGTATCGGACAACAGGGGCGGCATCT
TTCTGCAGGACTCCAGCGACAACG spacer length: 110 repeater length: 21

18325   2152470 GCTGACAGATAATACAGCATC AAACAACTCTGACGGCATCTATGTGTACTACTACAGCGACAACAACA spacer 
length: 47 repeater length: 21

18326   2152539 GCTGACAGATAATACAGCATC AAAAAGGGGGAATCTAACCCTCAAAAAAGGGGGAATCTAACCCTCAA
18327   
18328   
18329   crispr 10
18330   1973004 GGCTGTGTTGTTGGAAAGTGT ATTGTTACCGGATTCGACCAGATTGACTCCGAAGGTGTTGTTGC spacer 

length: 44 repeater length: 21
18331   1973070 GGCTGTGTTGTTGGAAAGTGT ATTGTTACCGGATTCAACCAGAATGACTCCGAAGGTGTTGTCGA spacer 



length: 44 repeater length: 21
18332   1973136 GGCTGTGTTGTTGGAAAGTGT GCCGCTTCCCTTCGCACCCTGCTGTTTTTATCTGAAGTCAATCT
18333   
18334   
18335   crispr 11
18336   673668 TCGAATGCTGTTATTGTTTCA TCCTTCTCAGTGAGCTTTCC spacer length: 20 repeater length: 

21
18337   673710 TCGAATGCTGTTATTGTTTCA 

TTCTTTTCAGCAAGTTTCGCCTCGAAGGTTTTTATTGTTTCATCCTTTTCAGCAAACTTTTC spacer length: 62 
repeater length: 21

18338   673794 TCGAATGCTGTTATTGTTTCA 
TGAAACTTGATAAGCTCCTCAATAAAGTCTCGGTAATCCTCAGTCCGTGAGCAAAATCCACT

18339   
18340   
18341   crispr 12
18342   669431 ATTGTTTTGTTATTGTTTTGTC GCTGTTTTTTATTGTTTTGTTTATTGTTTTGTTATTGTTTTGTTATTGTTTTGT 

spacer length: 54 repeater length: 22
18343   669508 ATTGTTTTGTTATTGTTTTGTC 

GCTGTTTTTTATTGTTTTGTTTATTGTTTTGTTATTGTTTTGTTATTGTTTTGTTATTGTTTTGTTATTGTTTTGT spacer 
length: 76 repeater length: 22

18344   669607 ATTGTTTTGTTATTGTTTTGTC 
GAAACTAAGATTAAATCTTCATCTTCAGGTGCTAAAAAAGGTCCGTGAGCAAAATCCACTAAAAAAAGGATTGAAA

18345   
18346   
18347   crispr 13
18348   1956642 TTCAGTCATCGGGATGCACTTT TTAGTTATCATAATACCTTT spacer length: 20 repeater 

length: 22
18349   1956685 TTCAGTCATCGGGATGCACTTT TCAGTTATCAGAATACCTTT spacer length: 20 repeater 

length: 22
18350   1956728 TTCAGTCATCGGGATGCACTTT CTTAGTGGTTCCAACAACAC
18351   
18352   
18353   crispr 14
18354   485118 TTCTTCTTTCTATACCTGGTTT 

TCTTTCATTCTGTTCTTACCTTATATGTAGAACTGGAAATAGCTAAACCAGAATTCATTGAATGCGAAAATTAAGAAGTCCAGCAT
TTTGATTTCCCCCTGATGTGATTTT spacer length: 111 repeater length: 22

18355   485252 TTCTTCTTTCTATACCTGGTTT 
TCTTTCATCCCGTTCTTTCCTTAGATGCAGAACTGGAACCAGCTGCATATAAAGGTGTTAAATGCGAAAATCACGAAGTCCAGCAT
TTTGATTTCCCCCTGATGTGATTTT spacer length: 111 repeater length: 22

18356   485386 TTCTTCTTTCTATACCTGGTTT 
CTTTCATCCTGTTCTTACCTTACATGAAGAACTGGAAAAAGCTGTATGCAAAGGTGTTAAATGCGAAAATCAAGAAGTCCAGCATT
TTAATCCCCCCGAAACGGTTTT spacer length: 108 repeater length: 22

18357   485517 TTCTTCTTTCTATACCTGGTTT 
ACATTATACATCATGGCAATAGTCATACACGTCCGTGAGCAAAATCCACTAAAACAAGGATTGAAACACATTCTCGATGTCCAACT
GTTCCGCCATTCTCCAGTCCGT

18358   
18359   
18360   crispr 15
18361   3829324 AAGCAATAATGATTGGAACTTAA AAGACTGAATTTATTTACTTAATTT spacer length: 25 repeater 

length: 23
18362   3829373 AAGCAATAATGATTGGAACTTAA CAGATTGAATTTATTTACTCAACAT spacer length: 25 repeater 

length: 23
18363   3829422 AAGCAATAATGATTGGAACTTAA GTTTTGAGAACTCTCGAAGTGATCA
18364   
18365   
18366   crispr 16
18367   3202840 AGATGAAGAGAGAAGAAAAAAGA GAAGAAGAGAGAGAAGAAGA spacer length: 20 repeater 

length: 23
18368   3202884 AGATGAAGAGAGAAGAAAAAAGA GAAGAAGAGAGAGAAGAAGA spacer length: 20 repeater 

length: 23
18369   3202928 AGATGAAGAGAGAAGAAAAAAGA TGAAGAGAGAAGAAGAGAGAGAAGAGGAAAGATGAAGAGGA spacer 

length: 41 repeater length: 23
18370   3202993 AGATGAAGAGAGAAGAAAAAAGA ACGGATGGAAAAAAGGGTTCAAGTTCAATCAAAAAACGGTT
18371   
18372   
18373   crispr 17
18374   1766366 AGTTGAAAAATCTTACTCAACTC 

GATATATCTGGAAATCAGTTAACTTCATTGCCACCTGAAATCTCAAAGTTGAAAAATCTTACTACACTTAACATATCTGGTAATCA
ATTGACTTCGCTGCCTCCTGAAATCGCA spacer length: 114 repeater length: 23

18375   1766504 AGTTGAAAAATCTTACTCAACTC TCCATATATAATAATCAATTGACTTGGCTGCCTCCTGAAATCGCA spacer 
length: 45 repeater length: 23



18376   1766573 AGTTGAAAAATCTTACTCAACTC GATGAAGTGAGAAGAAAAAGAGAGAAGAAGAGAGAAGGAGAATAG
18377   
18378   
18379   crispr 18
18380   3132355 ATCTAACCCCAAAAAAGGGGAAT TTAACCCTCAAAAAAAGGGG spacer length: 20 repeater 

length: 23
18381   3132399 ATCTAACCCCAAAAAAGGGGAAT 

TTAACCCTCAAAAAAGGGGGAATCTAACCCTCAAAAAAGGGGGAATCTAACCCTCAAAAAAGGGGGAATCTAACCCTCAAAAAAGG
GG spacer length: 88 repeater length: 23

18382   3132511 ATCTAACCCCAAAAAAGGGGAAT 
AGATGTAGGTATTCGCCTTAACAATCTGGCTGGAGTTTATCAAGATTTAGGTAGATCTTCCGAAGCCGAATCTCTGTATACCCGTG
CC

18383   
18384   
18385   crispr 19
18386   1762789 GAAATCTCAGAGTTGAAAAATCT TACTAAACTTGACATACAACATAATCAATTGACTTCGCTTCCGCC spacer 

length: 45 repeater length: 23
18387   1762858 GAAATCTCAGAGTTGAAAAATCT AACTCAACTTGACATATCTGGTAATCAATTGAGTTCGCTGCCGTC spacer 

length: 45 repeater length: 23
18388   1762927 GAAATCTCAGAGTTGAAAAATCT AAGGGGGAATCTAACCCTCAAAAAAGGGGGAATCTAACCCTCAAA
18389   
18390   
18391   crispr 20
18392   2681022 GAAGAAAACGAAACTTCTGAAGA GGAAATGATTCCTGAAGAAGAAATACCACC spacer length: 30 

repeater length: 23
18393   2681076 GAAGAAAACGAAACTTCTGAAGA GGAAATGATTCCTGAAGAAGAAGTAACACC spacer length: 30 

repeater length: 23
18394   2681130 GAAGAAAACGAAACTTCTGAAGA GCTTCCCTTCGCACCCTGCTGTTTTTATCT
18395   
18396   
18397   crispr 21
18398   2277832 GTTTCAATCCTTGTTTTAGTGGA AGCTACTTCTCGACAAATATGGCTGACGCTCTTCAGGCAGTTGTAGGAA 

spacer length: 49 repeater length: 23
18399   2277905 GTTTCAATCCTTGTTTTAGTGGA AGCTACTTCTCGACTATATTAACACATACGAGCATGTAAAGAGAATGA 

spacer length: 48 repeater length: 23
18400   2277977 GTTTCAATCCTTGTTTTAGTGGA TCTTGCTCACGAATCTTGTAATCGGGTCAACATCTCACACTAATTGTTAT 

spacer length: 50 repeater length: 23
18401   2278051 GTTTCAATCCTTGTTTTAGTGGA TCTTGCTAACGAATCAGTGATAATATGTACAACAAAAATACACAACTA 

spacer length: 48 repeater length: 23
18402   2278123 GTTTCAATCCTTGTTTTAGTGGA TCTTGCTCACGAATTCCCATGCTTACTCGTGCTGCAGGTCAGACTACTCA 

spacer length: 50 repeater length: 23
18403   2278197 GTTTCAATCCTTGTTTTAGTGGA TCTTGCTAACGAATCTGACCAAAATATCAGGATTACCAATAGATTACCGT 

spacer length: 50 repeater length: 23
18404   2278271 GTTTCAATCCTTGTTTTAGTGGA TCTTGCTCACGAATACTGCCTTATGGACAACTGGTGACGGCATTTGGTAT 

spacer length: 50 repeater length: 23
18405   2278345 GTTTCAATCCTTGTTTTAGTGGA TCTTGCTCACGAATGAGCTGAACGAACCTGACAGGACAGACGCGAAGA 

spacer length: 48 repeater length: 23
18406   2278417 GTTTCAATCCTTGTTTTAGTGGA TCTTGCTCAAGAATTTCCTGGTATCCGTCTTTCTCTCCCTCGTAACCGAA 

spacer length: 50 repeater length: 23
18407   2278491 GTTTCAATCCTTGTTTTAGTGGA TCTTGCTCAAGAATTTCATACACTGTTTGTTCCTCCGTTTATCAT spacer 

length: 45 repeater length: 23
18408   2278560 GTTTCAATCCTTGTTTTAGTGGA TCTTGCTCAAGAATACGCGTTACAAGGTCCCAAGCTTCAGGCAGTGTTA 

spacer length: 49 repeater length: 23
18409   2278633 GTTTCAATCCTTGTTTTAGTGGA TCTTGCTCAAGAATAAATTCACGGAGGGCGCTCAGGCTCTCGTCGGGT 

spacer length: 48 repeater length: 23
18410   2278705 GTTTCAATCCTTGTTTTAGTGGA TCTTGCTCAAGAATACCGCACTCACTGAGGTAGCCATGAGTCAGGACG 

spacer length: 48 repeater length: 23
18411   2278777 GTTTCAATCCTTGTTTTAGTGGA TCTTGCTCAAGAATGGGTGTGAGTTGGAACCTTCTTTTGCATTGAAATG 

spacer length: 49 repeater length: 23
18412   2278850 GTTTCAATCCTTGTTTTAGTGGA TCTTGCTCAAGAATAAATTAGAGTTGTATCGACAAGAGAAGAATTACAT 

spacer length: 49 repeater length: 23
18413   2278923 GTTTCAATCCTTGTTTTAGTGGA TCTTGCTCAAGAATGCCATTCTAGGTGTGGCGATTATTGGAAAGGAACTG 

spacer length: 50 repeater length: 23
18414   2278997 GTTTCAATCCTTGTTTTAGTGGA TCTTGCTCAAGAATGCCATTCTAGGTGTGGCGATTATTGGAAAGGAACTG 

spacer length: 50 repeater length: 23
18415   2279071 GTTTCAATCCTTGTTTTAGTGGA TCTTGCTCAAGAATTTATTCCAATGTCAAAGGCCACTTTGATGGAGGATG 

spacer length: 50 repeater length: 23
18416   2279145 GTTTCAATCCTTGTTTTAGTGGA TCTTGCTCAAGAATCCGGGGATTTCTCGGGAGGAAAGGGAGAAGTTGG 

spacer length: 48 repeater length: 23
18417   2279217 GTTTCAATCCTTGTTTTAGTGGA TCTTGCTCAAGAATATAGGCGGTTGCATAGGCATTATAATCTTTGTACCT 

spacer length: 50 repeater length: 23



18418   2279291 GTTTCAATCCTTGTTTTAGTGGA TCTTGCTCAAGAATCGGTGTTAAACAGTTAGAGAGATGATGGGATACTCC 
spacer length: 50 repeater length: 23

18419   2279365 GTTTCAATCCTTGTTTTAGTGGA TCTTGCTCAAGAATTCATACGCGGTTGCGGGGGATAGTGCGTATTTGCGG 
spacer length: 50 repeater length: 23

18420   2279439 GTTTCAATCCTTGTTTTAGTGGA TCTTGCTCAAGAATCTGAATCCGGCATACCGTCTACAAAATGGACCGAT 
spacer length: 49 repeater length: 23

18421   2279512 GTTTCAATCCTTGTTTTAGTGGA TCTTGCTCAAGAATCTGCCGTCTGGCATGGTTTCCACGTGCTCGAAATCT 
spacer length: 50 repeater length: 23

18422   2279586 GTTTCAATCCTTGTTTTAGTGGA TCTTGCTCAAGAATGGGGGTGTGTTGTTCGGGGTCATGTCGTATCCTGA 
spacer length: 49 repeater length: 23

18423   2279659 GTTTCAATCCTTGTTTTAGTGGA 
TCTTGCTCAAGAATTACAGCAGCACCTACGCCTGCGGCGATTACACCGGCAGGCCCAAATTT spacer length: 62 
repeater length: 23

18424   2279745 GTTTCAATCCTTGTTTTAGTGGA TCTTGCTCAAGAATCGGTCGGGAAGCCTGCCCCAAACTTGATTTTTTG 
spacer length: 48 repeater length: 23

18425   2279817 GTTTCAATCCTTGTTTTAGTGGA TCTTGCTCAAGAATCTCTCCGTTTCCCGTCCCCGCTTAATAGCTGCTGG 
spacer length: 49 repeater length: 23

18426   2279890 GTTTCAATCCTTGTTTTAGTGGA TCTTGCTCAAGAATGTTCTCAGTGCGTTTGTCACGGGATAACCTGATTC 
spacer length: 49 repeater length: 23

18427   2279963 GTTTCAATCCTTGTTTTAGTGGA TCTTGCTCAAGAATTCTTACTGTATACTCTACTATGCAACCTAAACT 
spacer length: 47 repeater length: 23

18428   2280034 GTTTCAATCCTTGTTTTAGTGGA 
TCTTGCTCAAGAATTTATACATACATATACATATACATATACAATACTTACTCTCT spacer length: 56 repeater 
length: 23

18429   2280114 GTTTCAATCCTTGTTTTAGTGGA TCTTGCTCAAGAATGATCTCCCTGCAGTCTTCCAAAAATTGCAGGATTT 
spacer length: 49 repeater length: 23

18430   2280187 GTTTCAATCCTTGTTTTAGTGGA TCTTGCTCAAGAATACGTGGACCTCGGGGCCACATATTCAAATCCAACT 
spacer length: 49 repeater length: 23

18431   2280260 GTTTCAATCCTTGTTTTAGTGGA TCTTGCTCAAGAATTCAGCCCCCTACCCTGCAGTCGTGGAATGAGAGTG 
spacer length: 49 repeater length: 23

18432   2280333 GTTTCAATCCTTGTTTTAGTGGA TCTTGCTCAAGAATCTGAATAAAATCTGTGATACTTTTCACGATGAA 
spacer length: 47 repeater length: 23

18433   2280404 GTTTCAATCCTTGTTTTAGTGGA TCTTGCTCAAGAATTTAGCCCCTTTTGAGTACCCGAAGCCGCCGACTG 
spacer length: 48 repeater length: 23

18434   2280476 GTTTCAATCCTTGTTTTAGTGGA TCTTGCTCAAGAATCTCAGCCGACTACGCCACCACACCAGTACAATACA 
spacer length: 49 repeater length: 23

18435   2280549 GTTTCAATCCTTGTTTTAGTGGA TCTTGCTCAAGAATAGGATATTTGACCAATAGTTCACCCTCCAATATTT 
spacer length: 49 repeater length: 23

18436   2280622 GTTTCAATCCTTGTTTTAGTGGA TCTTGCTCAAGAATCCGTTTTCGAAGTTTTATATGAACCGTGGTATAA 
spacer length: 48 repeater length: 23

18437   2280694 GTTTCAATCCTTGTTTTAGTGGA TCTTGCTCAAGAATTCATTGATTTTTGGGTCCGTGTCCGGTTGCCATGC 
spacer length: 49 repeater length: 23

18438   2280767 GTTTCAATCCTTGTTTTAGTGGA TCTTGCTCAAGAATCCGGGATCATTGACAGAATAGACTGTGGAGTATA 
spacer length: 48 repeater length: 23

18439   2280839 GTTTCAATCCTTGTTTTAGTGGA TCTTGCTCAAGAATTTTTATAATCCTGATATTTCCGGAAAATTGAAGGC 
spacer length: 49 repeater length: 23

18440   2280912 GTTTCAATCCTTGTTTTAGTGGA TCTTGCTCAAGAATACGCATCCGAATGGACCGACGTGGCCACCAAGTGG 
spacer length: 49 repeater length: 23

18441   2280985 GTTTCAATCCTTGTTTTAGTGGA TCTTGCTCAAGAATCCTATTGAAATATGTCTCAGGCAGGGACACACAGAA 
spacer length: 50 repeater length: 23

18442   2281059 GTTTCAATCCTTGTTTTAGTGGA TCTTGCTCAAGAATACCAACATCCGGAAGAATGGCATAACCCGGATTTCA 
spacer length: 50 repeater length: 23

18443   2281133 GTTTCAATCCTTGTTTTAGTGGA TCTTGCTCAAGAATATCACAAATGGGTTAAACTATGAATCTCTCAAAAG 
spacer length: 49 repeater length: 23

18444   2281206 GTTTCAATCCTTGTTTTAGTGGA TCTTGCTCAAGAATTGTATGAATTTATGAGAGAAAAAGGGGAATTTTGA 
spacer length: 49 repeater length: 23

18445   2281279 GTTTCAATCCTTGTTTTAGTGGA TCTTGCTCAAGAATATTTCGGGTCGATGGTCCTGAAAGTAGGCGGGACA 
spacer length: 49 repeater length: 23

18446   2281352 GTTTCAATCCTTGTTTTAGTGGA TCTTGCTCAAGAATAAATCGTTATTATTTCCCGTGGGAAAATAGACCCTCTA 
spacer length: 52 repeater length: 23

18447   2281428 GTTTCAATCCTTGTTTTAGTGGA TCTTGCTCAAGAATGGCCAAAATCCCTAAATGCCTACTCCCGGAAGTGAT 
spacer length: 50 repeater length: 23

18448   2281502 GTTTCAATCCTTGTTTTAGTGGA TCTTGCTCAAGAATATAGATAGCTCGGGCAACGGAAACAACGGGACG 
spacer length: 47 repeater length: 23

18449   2281573 GTTTCAATCCTTGTTTTAGTGGA TCTTGCTCAAGAATGCCTTTGTCCCGTCCGATGTGTATATACCATTCCG 
spacer length: 49 repeater length: 23

18450   2281646 GTTTCAATCCTTGTTTTAGTGGA AACTTGATAAGCTCCTCAATAAAGTCTCGGTAATCCTCAGTCCGTGAGC
18451   
18452   
18453   crispr 22
18454   3323635 TTTTTAACTACCTTTTTTACTAC 



TTTTTTACTACTTTTTTACTACTTTTTTACTACTTTTTTACTACTTTTTTACTACTTTTTTACTACTTTTTTACTACTTTTTTACT
ACTTATTAACTAAC spacer length: 100 repeater length: 23

18455   3323759 TTTTTAACTACCTTTTTTACTAC 
TTTTTAACTACCTTTTTAACTACCTTTTTAACTACCTTTTTAACTACCTTTTTAACTACCTTTTTAACTACTTTTTAACTATACTT
TTTAACTACTTTTTAACTATACTTTTTTACTA spacer length: 118 repeater length: 23

18456   3323901 TTTTTAACTACCTTTTTTACTAC 
AACTAAGATTAAATCTTCATCTTCAGGTGCTAAAAAAGGTCCGTGAGCAAAATCCACTAAAAAAAGGATTGAAACTGAATGATATC
CTAGAGATAGACGTAGACGGACGAAAGTCCGC

18457   
18458   
18459   crispr 23
18460   3009810 AAGGTTAGCCTCTTTAAGGTCAGC 

CCATCCAAGGTTAGCCCCTAAAAGGTTAGCCCCTAAAAGGTTAGCCTCCTTAAGGTCAGCCCTTACAAGATCAGCACATCCAAGGC
TAGCCTCTCTAAGGTTAGCCCCTAAAAGGTTAGCCTCTCTAAGGTTAGCCCCTTCAAGGTTAGCCTTTC spacer length: 
155 repeater length: 24

18461   3009990 AAGGTTAGCCTCTTTAAGGTCAGC CCATCCAAGGTCAGCCCCTAAAAGGTGAGCCCCTTCAAGGTTAGCCTTTC 
spacer length: 50 repeater length: 24

18462   3010065 AAGGTTAGCCTCTTTAAGGTCAGC CTCAACTTTACATACTTAGTAATCAGTTGAGTTCGCTTCCGCCTGAAATA
18463   
18464   
18465   crispr 24
18466   3422740 CCTCTGGATAAGTAACTCCTGAAT 

AAGTAGCCCCTGGATAAGTAGCCCCTGGATAAGTAACTCCTAAATAAGTAACTCCTAAATAAGTA spacer length: 65 
repeater length: 24

18467   3422830 CCTCTGGATAAGTAACTCCTGAAT AAATAGCCCCTGAATAAGTA spacer length: 20 repeater 
length: 24

18468   3422875 CCTCTGGATAAGTAACTCCTGAAT CCAAACCTGATCCCGCAATC
18469   
18470   
18471   crispr 25
18472   1535584 GCCTCTTTTTCTGTTTAGCTTGGG CCTCTTTTTTGTCCAGCTAG spacer length: 20 repeater 

length: 24
18473   1535629 GCCTCTTTTTCTGTTTAGCTTGGG CCTTTTTTTTGTTCAGCTTGGGCCTCTTTTTTGTCCAGCTAG spacer 

length: 42 repeater length: 24
18474   1535696 GCCTCTTTTTCTGTTTAGCTTGGG AATTTCCATCATTACTTACCATGTTGCCGGTAAACACGTTGG
18475   
18476   
18477   crispr 26
18478   2475765 GTTCAGATACTACAAGTTCAGAAA CAGCAGATTCGGATTCCACA spacer length: 20 repeater 

length: 24
18479   2475810 GTTCAGATACTACAAGTTCAGAAA CAGCAGATTCGGATTCCACA spacer length: 20 repeater 

length: 24
18480   2475855 GTTCAGATACTACAAGTTCAGAAA 

CAGCAGACTCGGATTCTACAGGTTCAGAAACAGCAGATTTGGATTCCACATATTCGGACTCTGCAGGTTCAAGTGCTGTA 
spacer length: 80 repeater length: 24

18481   2475960 GTTCAGATACTACAAGTTCAGAAA 
GCAAATCTATGCAGCAAATCTGAATTTGAAGCCCTGCTTTGTTATTAAAAATCCATATTTCAGGGATTTTTTATGTTTTT

18482   
18483   
18484   crispr 27
18485   3319250 TAAACATTAAAATTTATATCAACC GTTCAGATACACAACCCGTA spacer length: 20 repeater 

length: 24
18486   3319295 TAAACATTAAAATTTATATCAACC GTTCAGATACACAACCTGCA spacer length: 20 repeater 

length: 24
18487   3319340 TAAACATTAAAATTTATATCAACC GTTTAGATATACAACCCGTA spacer length: 20 repeater 

length: 24
18488   3319385 TAAACATTAAAATTTATATCAACC ATTCAATTGCTTTTCTCACA
18489   
18490   
18491   crispr 28
18492   2708350 TTTTCCATCCGGCGTGACTGCAAC 

TCCTTTAGGACAGCTGCCGACAGGCACCCTGGCTGTAACAGTGTTTGTAGCTGTGTCAATTACAGAGACGTTGTTGCTGCCATAGT
TCGCCACATATACCT spacer length: 101 repeater length: 24

18493   2708476 TTTTCCATCCGGCGTGACTGCAAC 
CCCCCTGGGACGGCTTCCAACAGGCACATTATCTGTAACAGTGCTTGTGGCTGTATCAATTACAGAGACGTTGTTGCTTTCAGAGT
TCGCCACATATACCT spacer length: 101 repeater length: 24

18494   2708602 TTTTCCATCCGGCGTGACTGCAAC 
AGCATTGAGTTGATTTTCTTTTCTTAACTTCCTCGCGACAAAAAGTTTTCCCTCCTCTTTGCACCTTGCCCAACCACCCTTAAAAC
AGGAGCGCTCAGTGC

18495   
18496   



18497   crispr 29
18498   2241261 AACCTTGAAAGGGCTAACCTTGAAA 

GGGCTAACCTTGAAGAGGCTAATCTTGAGGGGGCTAACCTTAAAGGAGCTAACCTTGAGTGGGCTAAGATTGAAAAGGCTAACCTT
GAAAAGGC spacer length: 94 repeater length: 25

18499   2241381 AACCTTGAAAGGGCTAACCTTGAAA 
AGGCTCACCTTGAGTGGGCTAAGCTTGAGGGAGCTAACCTTAGAGGGGCTAACCTTAAAGAAGCTAACCTTGAGTGGGCTAAGATT
GAAAAGGCTAACCTTGAAAAGGC spacer length: 109 repeater length: 25

18500   2241516 AACCTTGAAAGGGCTAACCTTGAAA 
TATACATCATGGCAATAGTCATACACGTCCGTGAGCAAAATCCACTAAAACAAGGATTGAAACACATTCTCGATGTCCAACTGTTC
CGCCATTCTCCAGTCCGTGAGCA

18501   
18502   
18503   crispr 30
18504   4200172 ACTTCATTACACCACTTCTTTACAC 

TACTTCTTTACACTACTTCATTACACCACTTCATTACACCACTTCATTACACCACTTCATTACACCACTTCATTACAC 
spacer length: 78 repeater length: 25

18505   4200276 ACTTCATTACACCACTTCTTTACAC CACTTCATTACACCACTTCATTACACCACTTCATTACAC spacer 
length: 39 repeater length: 25

18506   4200341 ACTTCATTACACCACTTCTTTACAC TTGAGAACTCTCGAAGTGATCATTATGAAGTTATCCGAT
18507   
18508   
18509   crispr 31
18510   3789981 AGTTTACCGTTTTTCAATTGCAATT 

TTTAGTTTGCCATTTTTCAATTGCAATTTTTAGTTTGCCATTTTTCAATTGCAATTTT spacer length: 58 
repeater length: 25

18511   3790065 AGTTTACCGTTTTTCAATTGCAATT 
TTTAGTTTGCCATTTTTCAATTGCAATTTTTAGTTTGCCATTTTTCAATTGCAACTTTCAGTTTACCGTTTTTCAATTGCAACTTT
CAGTTTACCGTTTTTCAATTGCAACTTT spacer length: 114 repeater length: 25

18512   3790205 AGTTTACCGTTTTTCAATTGCAATT 
CTCAAAAAAGGGGGAATCTAACCCTCAAAAAAGGGGGAATCTAACCCTCAAAAAAGGGGAACAAAACCCTCGACCCTCTTCTGGTA
GAAAAGGTACTGCTGGGCGTAACCGCAA

18513   
18514   
18515   crispr 32
18516   2813960 ATAAAACGGAAAAAAATAAAACGGA AAAAAATAAAACGTAAAAAA spacer length: 20 repeater 

length: 25
18517   2814006 ATAAAACGGAAAAAAATAAAACGGA AAAAAAATAAAGCGGAAAAA spacer length: 20 repeater 

length: 25
18518   2814052 ATAAAACGGAAAAAAATAAAACGGA TATCAACCGTTTTGAGAACT
18519   
18520   
18521   crispr 33
18522   3836805 CACGGAACAAGAGTGGACATGAACA TGCTCATGAAGCCGGAAAGGGCATGAACACGA spacer length: 32 

repeater length: 25
18523   3836863 CACGGAACAAGAGTGGACATGAACA TGCTCATGAAGCCGGAAAGGGCATGAACACGG spacer length: 32 

repeater length: 25
18524   3836921 CACGGAACAAGAGTGGACATGAACA AGAACTCATTTGTAAGAACTCATTTGTAAGAA
18525   
18526   
18527   crispr 34
18528   2152486 GCATCAAACAACTCTGACGGCATCT ATGTGTACTACTACAGCGACAACAACACGCTGACAGATAATAC spacer 

length: 43 repeater length: 25
18529   2152555 GCATCAAACAACTCTGACGGCATCT 

CTCTTAGTGGTTCCAACAGCACGCTGACAAATAATACCGCATCGAACAACGACTATTACGGCATCTCTCTTAGTGGTTCCGACAAC
AAGCTGACCAGCAACAT spacer length: 103 repeater length: 25

18530   2152684 GCATCAAACAACTCTGACGGCATCT 
CTAATAAAATAACCAAGAAAGAAATAAGTAGTAACTAACAAAATAACCGTGATAAGGGGTAAGCTAATGAAATCTGAATGGGGGAT
CTGATTGGCGCTTCCGG

18531   
18532   
18533   crispr 35
18534   2716592 GCCGTAGCGACATATTTTCCATCAG 

AACTAAAATTAACATCATTTACACAACCATAATGGTCGAGAACAAGAACTGATTTACCTGTAGATACATTCCATATGCGTGATGTG
TTGTCAGCACT spacer length: 97 repeater length: 25

18535   2716715 GCCGTAGCGACATATTTTCCATCAG 
GACTGAAGACAACATCATTTACCCAATCATTATGGTTGAGAGTAGAAGTGTCTGTAGATACAATGCGTGATGTATTGTCAGCACT 
spacer length: 85 repeater length: 25

18536   2716826 GCCGTAGCGACATATTTTCCATCAG 
GAGGAAAAATTCGTTAATGGGGGAATTGAATGAAGATACGTGTGGTTAGTTCCAGGGAAGAGATTTTTACGCTTAATCCTAATGA

18537   
18538   



18539   crispr 36
18540   4210615 CAGCAAATTTATACAGCAAATCTATG TAGCAAATTTATACAGCAAATTTAT spacer length: 25 

repeater length: 26
18541   4210667 CAGCAAATTTATACAGCAAATCTATG 

CAGCAAATCTATGCAGCAAATCTATGCAGCAAATCTATGCAGCAAATCTATGTAGCAAATCTATGTAGCAAATTTATACAGCAAAT
TTATGCAGCAAATCTATGCAGCAAATCTATGCAGCAAATTTAT spacer length: 129 repeater length: 26

18542   4210823 CAGCAAATTTATACAGCAAATCTATG 
ATGGAAAAAAGGGTTCAAGTTCAATCAAAAAACGGTTGTGAAAATGGGTTGAATTTTTTCCCTTCTATCTTTCAAATCCGCATAAA
CCTCCACATGAAACCAAAAAAATCTCCACTCAAATAAATACTC

18543   
18544   
18545   crispr 37
18546   1374166 GTACCCACAGAGGTACCCACAGAAGT 

GCCAGGAGAGGTACCTGCAGAAGTACCCGCAGAAGTGTCCACAGAAGTGTCCACAGAGGTACCCACAGA spacer length: 
69 repeater length: 26

18547   1374262 GTACCCACAGAGGTACCCACAGAAGT ACCCACAGAAGTACCCACAGAAGTACCCACAGA spacer length: 
33 repeater length: 26

18548   1374322 GTACCCACAGAGGTACCCACAGAAGT CAAGAAAGAAATAAGTAGTAACTAACAAAATAA
18549   
18550   
18551   crispr 38
18552   683853 TTTTTGCCATTTATGCCGTTGCACGG 

GTCGAACATTCCCAAAAGTGAGTAAAGACCTGCAATATCCTGTGCAATTGC spacer length: 51 repeater 
length: 26

18553   683931 TTTTTGCCATTTATGCCGTTGCACGG 
GTCGAACATTCCCAAAAGTAAGTAAAGACCTGCAATATCCTGTGCAATTGC spacer length: 51 repeater 
length: 26

18554   684009 TTTTTGCCATTTATGCCGTTGCACGG TATGGATCCCATAAGAACTCATTTGTAAGAACTCATTTGTAAGAACTCACT
18555   
18556   
18557   crispr 39
18558   485247 TTTTGTTCTTCTTTCTATACCTGGTTT 

TCTTTCATCCCGTTCTTTCCTTAGATGCAGAACTGGAACCAGCTGCATATAAAGGTGTTAAATGCGAAAATCACGAAGTCCAGCAT
TTTGATTTCCCCCTGATGTG spacer length: 106 repeater length: 27

18559   485381 TTTTGTTCTTCTTTCTATACCTGGTTT 
CTTTCATCCTGTTCTTACCTTACATGAAGAACTGGAAAAAGCTGTATGCAAAGGTGTTAAATGCGAAAATCAAGAAGTCCAGCATT
TTAATCCCCCCGAAACG spacer length: 103 repeater length: 27

18560   485512 TTTTGTTCTTCTTTCTATACCTGGTTT 
CTCCTGAAGAGGAAGTGACTTCCGAGGGACCAACAATCATAAGTCCTGAAACTAGTACAAAAACTTACACCGTAAGAATAGAGAAC
TTCAGAGCTTCCCCTTC

18561   
18562   
18563   crispr 40
18564   1966969 TTGTAACTGAATCTTAGTTTAACTGAAT CTTAGTTTAACTGAATATCA spacer length: 20 repeater 

length: 28
18565   1967018 TTGTAACTGAATCTTAGTTTAACTGAAT 

CTTAGTTTAACTGAATCTTAGTTTAACTGAATCTTAGTTTAACTGAATCTTAGTTTAACTGAATATCATTTGTAACGGAATCTTAG
TTTAATTGAATATCA spacer length: 101 repeater length: 28

18566   1967148 TTGTAACTGAATCTTAGTTTAACTGAAT 
AGAACTCATTTGTAAGAACTCATTTGTAAGAACTCACTCACTCATTAGCTTCAGGGTCCGCACAAGATCTGTCCTGGAAAGGATTC
CAACCAGATTCCCAT

18567   
18568   
18569   crispr 41
18570   904891 GAACAATATAATGGGTGACGTGACTAAGA CATGGGGGCAATATAATGGGTGATATGGCTAAGATACGG spacer 

length: 39 repeater length: 29
18571   904960 GAACAATATAATGGGTGACGTGACTAAGA TACGGGGAACAATATAATGGGTGACGTGGCTAAGATACGG spacer 

length: 40 repeater length: 29
18572   905030 GAACAATATAATGGGTGACGTGACTAAGA ATAACCAAGAAAGAAATAAGTAGTAACTAACAAAATAACC
18573   
18574   
18575   crispr 42
18576   3675797 GTTTCAATCCTTGTTTTAGTGGATTTTGC TCACGGACGGTCATCATCTGCGGGAGTCTCGGTTTGACTAGATCG 

spacer length: 45 repeater length: 29
18577   3675872 GTTTCAATCCTTGTTTTAGTGGATTTTGC TCACGGACGATACCGGGCAGGAGGCATTGCGAGGGTGCTTTA 

spacer length: 42 repeater length: 29
18578   3675944 GTTTCAATCCTTGTTTTAGTGGATTTTGC CCACGGACGGCGCGGAGAATGGAATTTTCGATTATGTTTTTTCA 

spacer length: 44 repeater length: 29
18579   3676018 GTTTCAATCCTTGTTTTAGTGGATTTTGC TCACGGACTGCTTTATTAGGGTTGAAACTGCAAATTTATCT 

spacer length: 41 repeater length: 29
18580   3676089 GTTTCAATCCTTGTTTTAGTGGATTTTGC TCACGGACTGTAGGTGTAAATATTCCAAAAACTGAAAGATTAT 



spacer length: 43 repeater length: 29
18581   3676162 GTTTCAATCCTTGTTTTAGTGGATTTTGC TCACGGACCCTCCACAGATACCCCGGCGTTTTTCATGGTCTCA 

spacer length: 43 repeater length: 29
18582   3676235 GTTTCAATCCTTGTTTTAGTGGATTTTGC TCACGGACATTTAGAGAAAACCGCATAAGCGGGTTTCGACTTT 

spacer length: 43 repeater length: 29
18583   3676308 GTTTCAATCCTTGTTTTAGTGGATTTTGC TCACGGACGTATTGGAAACTATATGTACACTACAGCCAAAA 

spacer length: 41 repeater length: 29
18584   3676379 GTTTCAATCCTTGTTTTAGTGGATTTTGC TCACGGACTTTTACCATCCTGATTTCATGACCTATCATGCAAAT 

spacer length: 44 repeater length: 29
18585   3676453 GTTTCAATCCTTGTTTTAGTGGATTTTGC TCACGGACGCAGCCACGGCGGCGGTTTTGGTTGGAATCAGGTATA 

spacer length: 45 repeater length: 29
18586   3676528 GTTTCAATCCTTGTTTTAGTGGATTTTGC TCACGGACCCTTTCCAATATTGGAAAGTGCCGGAAGATGTATC 

spacer length: 43 repeater length: 29
18587   3676601 GTTTCAATCCTTGTTTTAGTGGATTTTGC TCACGGACCTAGACGGCGGGAACGTTCCCATATCTACAGCAT 

spacer length: 42 repeater length: 29
18588   3676673 GTTTCAATCCTTGTTTTAGTGGATTTTGC TCACGGACCAGGTCCAGTTACGGCAGCCCATAGCCCAAAACAT 

spacer length: 43 repeater length: 29
18589   3676746 GTTTCAATCCTTGTTTTAGTGGATTTTGC TCACGGACACAAGCTCAGCGCCACCAGCCAGTGGAACAGTTCA 

spacer length: 43 repeater length: 29
18590   3676819 GTTTCAATCCTTGTTTTAGTGGATTTTGC TCACGGACCCGAGTTTACCCCGCCCGCGTCAAAACACATATCAG 

spacer length: 44 repeater length: 29
18591   3676893 GTTTCAATCCTTGTTTTAGTGGATTTTGC TCACGGACCTAATGAATCACTCTCACCCCCGGACCGGTGATATA 

spacer length: 44 repeater length: 29
18592   3676967 GTTTCAATCCTTGTTTTAGTGGATTTTGC TCACGGACTTTAGAAACTGGGATAAAGAGCTACTTGAAGACTT 

spacer length: 43 repeater length: 29
18593   3677040 GTTTCAATCCTTGTTTTAGTGGATTTTGC TCACGGACTCAGCGAAATCTTTACACCAATGTAATTGAATTTC 

spacer length: 43 repeater length: 29
18594   3677113 GTTTCAATCCTTGTTTTAGTGGATTTTGC TCACGGACACAAAAATGTAAGACACGAATAGAAGAGAACGTACA 

spacer length: 44 repeater length: 29
18595   3677187 GTTTCAATCCTTGTTTTAGTGGATTTTGC TCACGGACGCTATATGTGTTGTGACAATTCGGGGCTCATTTG 

spacer length: 42 repeater length: 29
18596   3677259 GTTTCAATCCTTGTTTTAGTGGATTTTGC TCACGGACAAAGCCATGTGATACGACAGGGGAGAGAGAGAATAA 

spacer length: 44 repeater length: 29
18597   3677333 GTTTCAATCCTTGTTTTAGTGGATTTTGC TCACGGACATAGCCCTTGGAGCATGTATGGCTATGGTCCTCA 

spacer length: 42 repeater length: 29
18598   3677405 GTTTCAATCCTTGTTTTAGTGGATTTTGC TCACGGACGGCTGAGAGAAATACAAATAGCTGGAGCATTACGA 

spacer length: 43 repeater length: 29
18599   3677478 GTTTCAATCCTTGTTTTAGTGGATTTTGC TCACGGACACCATGACCAGCGACTTCATCGATAACGGAAACGA 

spacer length: 43 repeater length: 29
18600   3677551 GTTTCAATCCTTGTTTTAGTGGATTTTGC TCACGGACGGGACTTGAAGCAGGCGACCCGGACAAAGGTGGAAG 

spacer length: 44 repeater length: 29
18601   3677625 GTTTCAATCCTTGTTTTAGTGGATTTTGC 

TCACGGACAAAGAATATAAAAACCCTAGCCAAATACAGGCTCAGATATCAGCTGTATTAGGCGAAGGCAGACATTTACTAGTAAAG
TATAAGGGGAAAAACAGAGGCATAGGGAAAACTACCAAGTATTTGACGATCGACGAAG spacer length: 144 
repeater length: 29

18602   3677799 GTTTCAATCCTTGTTTTAGTGGATTTTGC TCACGGACTTGTTTCTATTACCTCGATCAATCGACCAAGTTTT 
spacer length: 43 repeater length: 29

18603   3677872 GTTTCAATCCTTGTTTTAGTGGATTTTGC TCACGGACCCCTTCATCATCTATGAGCCTGCTTCCATCATCT 
spacer length: 42 repeater length: 29

18604   3677944 GTTTCAATCCTTGTTTTAGTGGATTTTGC TCACGGACCCCGGTAATTCGTGCCTACATCAGCTTTTGGCGTTGT 
spacer length: 45 repeater length: 29

18605   3678019 GTTTCAATCCTTGTTTTAGTGGATTTTGC ACCAAGAAAGAAATAAGTAGTAACTAACAAAATAACCGTGATAAG
18606   
18607   
18608   crispr 43
18609   1292399 CCTGTTCTTTGTCCGGCACATCTTTAAAAA 

AAATTCCAAGTGAAGCTGTCGCTTCCAGTCGCAAATCTCTTTTTTTATCTGGATATTCAAAACCACTTAAAAGTGCTATTCCCACG
TGCCATAGAACACTTTTGTCTTTATCTGAAGCCATTCTGTGTACATCTTGCCAC spacer length: 140 repeater 
length: 30

18610   1292570 CCTGTTCTTTGTCCGGCACATCTTTAAAAA 
TAGTTCTAATTGCTCCTGCCGCTTCTATTCGCACCTTTCTGTTTTTATCTGAAGTCAGCCTGTGTACATCTTGCCAC spacer 
length: 77 repeater length: 30

18611   1292678 CCTGTTCTTTGTCCGGCACATCTTTAAAAA 
TAGTTCTAATTGCTCCTGCCGCTTCTATTCGCACCTTTCTGTTTTTATCTGAAGTCAGCCTGTGTACATCTTGCCAC spacer 
length: 77 repeater length: 30

18612   1292786 CCTGTTCTTTGTCCGGCACATCTTTAAAAA 
TAGTTCTAATTGCTCCTGCCGCTTCCCTTCGCACCCCGCTGTTTTCGTCTGAAGTCAGCCTGTGTACATCTTGCCAC spacer 
length: 77 repeater length: 30

18613   1292894 CCTGTTCTTTGTCCGGCACATCTTTAAAAA 
GGGTTTCTCGGCTTCTTCAACCTGATCCATGAAAGGTTGGAATACATCTCAAATCGATAAAACCTGGTTTTTTCTAA

18614   



18615   
18616   crispr 44
18617   2277977 GTTTCAATCCTTGTTTTAGTGGATCTTGCT CACGAATCTTGTAATCGGGTCAACATCTCACACTAATTGTTAT 

spacer length: 43 repeater length: 30
18618   2278051 GTTTCAATCCTTGTTTTAGTGGATCTTGCT AACGAATCAGTGATAATATGTACAACAAAAATACACAACTA 

spacer length: 41 repeater length: 30
18619   2278123 GTTTCAATCCTTGTTTTAGTGGATCTTGCT CACGAATTCCCATGCTTACTCGTGCTGCAGGTCAGACTACTCA 

spacer length: 43 repeater length: 30
18620   2278197 GTTTCAATCCTTGTTTTAGTGGATCTTGCT AACGAATCTGACCAAAATATCAGGATTACCAATAGATTACCGT 

spacer length: 43 repeater length: 30
18621   2278271 GTTTCAATCCTTGTTTTAGTGGATCTTGCT CACGAATACTGCCTTATGGACAACTGGTGACGGCATTTGGTAT 

spacer length: 43 repeater length: 30
18622   2278345 GTTTCAATCCTTGTTTTAGTGGATCTTGCT CACGAATGAGCTGAACGAACCTGACAGGACAGACGCGAAGA 

spacer length: 41 repeater length: 30
18623   2278417 GTTTCAATCCTTGTTTTAGTGGATCTTGCT CAAGAATTTCCTGGTATCCGTCTTTCTCTCCCTCGTAACCGAA 

spacer length: 43 repeater length: 30
18624   2278491 GTTTCAATCCTTGTTTTAGTGGATCTTGCT CAAGAATTTCATACACTGTTTGTTCCTCCGTTTATCAT spacer 

length: 38 repeater length: 30
18625   2278560 GTTTCAATCCTTGTTTTAGTGGATCTTGCT CAAGAATACGCGTTACAAGGTCCCAAGCTTCAGGCAGTGTTA 

spacer length: 42 repeater length: 30
18626   2278633 GTTTCAATCCTTGTTTTAGTGGATCTTGCT CAAGAATAAATTCACGGAGGGCGCTCAGGCTCTCGTCGGGT 

spacer length: 41 repeater length: 30
18627   2278705 GTTTCAATCCTTGTTTTAGTGGATCTTGCT CAAGAATACCGCACTCACTGAGGTAGCCATGAGTCAGGACG 

spacer length: 41 repeater length: 30
18628   2278777 GTTTCAATCCTTGTTTTAGTGGATCTTGCT CAAGAATGGGTGTGAGTTGGAACCTTCTTTTGCATTGAAATG 

spacer length: 42 repeater length: 30
18629   2278850 GTTTCAATCCTTGTTTTAGTGGATCTTGCT CAAGAATAAATTAGAGTTGTATCGACAAGAGAAGAATTACAT 

spacer length: 42 repeater length: 30
18630   2278923 GTTTCAATCCTTGTTTTAGTGGATCTTGCT CAAGAATGCCATTCTAGGTGTGGCGATTATTGGAAAGGAACTG 

spacer length: 43 repeater length: 30
18631   2278997 GTTTCAATCCTTGTTTTAGTGGATCTTGCT CAAGAATGCCATTCTAGGTGTGGCGATTATTGGAAAGGAACTG 

spacer length: 43 repeater length: 30
18632   2279071 GTTTCAATCCTTGTTTTAGTGGATCTTGCT CAAGAATTTATTCCAATGTCAAAGGCCACTTTGATGGAGGATG 

spacer length: 43 repeater length: 30
18633   2279145 GTTTCAATCCTTGTTTTAGTGGATCTTGCT CAAGAATCCGGGGATTTCTCGGGAGGAAAGGGAGAAGTTGG 

spacer length: 41 repeater length: 30
18634   2279217 GTTTCAATCCTTGTTTTAGTGGATCTTGCT CAAGAATATAGGCGGTTGCATAGGCATTATAATCTTTGTACCT 

spacer length: 43 repeater length: 30
18635   2279291 GTTTCAATCCTTGTTTTAGTGGATCTTGCT CAAGAATCGGTGTTAAACAGTTAGAGAGATGATGGGATACTCC 

spacer length: 43 repeater length: 30
18636   2279365 GTTTCAATCCTTGTTTTAGTGGATCTTGCT CAAGAATTCATACGCGGTTGCGGGGGATAGTGCGTATTTGCGG 

spacer length: 43 repeater length: 30
18637   2279439 GTTTCAATCCTTGTTTTAGTGGATCTTGCT CAAGAATCTGAATCCGGCATACCGTCTACAAAATGGACCGAT 

spacer length: 42 repeater length: 30
18638   2279512 GTTTCAATCCTTGTTTTAGTGGATCTTGCT CAAGAATCTGCCGTCTGGCATGGTTTCCACGTGCTCGAAATCT 

spacer length: 43 repeater length: 30
18639   2279586 GTTTCAATCCTTGTTTTAGTGGATCTTGCT CAAGAATGGGGGTGTGTTGTTCGGGGTCATGTCGTATCCTGA 

spacer length: 42 repeater length: 30
18640   2279659 GTTTCAATCCTTGTTTTAGTGGATCTTGCT 

CAAGAATTACAGCAGCACCTACGCCTGCGGCGATTACACCGGCAGGCCCAAATTT spacer length: 55 repeater 
length: 30

18641   2279745 GTTTCAATCCTTGTTTTAGTGGATCTTGCT CAAGAATCGGTCGGGAAGCCTGCCCCAAACTTGATTTTTTG 
spacer length: 41 repeater length: 30

18642   2279817 GTTTCAATCCTTGTTTTAGTGGATCTTGCT CAAGAATCTCTCCGTTTCCCGTCCCCGCTTAATAGCTGCTGG 
spacer length: 42 repeater length: 30

18643   2279890 GTTTCAATCCTTGTTTTAGTGGATCTTGCT CAAGAATGTTCTCAGTGCGTTTGTCACGGGATAACCTGATTC 
spacer length: 42 repeater length: 30

18644   2279963 GTTTCAATCCTTGTTTTAGTGGATCTTGCT CAAGAATTCTTACTGTATACTCTACTATGCAACCTAAACT 
spacer length: 40 repeater length: 30

18645   2280034 GTTTCAATCCTTGTTTTAGTGGATCTTGCT 
CAAGAATTTATACATACATATACATATACATATACAATACTTACTCTCT spacer length: 49 repeater length: 
30

18646   2280114 GTTTCAATCCTTGTTTTAGTGGATCTTGCT CAAGAATGATCTCCCTGCAGTCTTCCAAAAATTGCAGGATTT 
spacer length: 42 repeater length: 30

18647   2280187 GTTTCAATCCTTGTTTTAGTGGATCTTGCT CAAGAATACGTGGACCTCGGGGCCACATATTCAAATCCAACT 
spacer length: 42 repeater length: 30

18648   2280260 GTTTCAATCCTTGTTTTAGTGGATCTTGCT CAAGAATTCAGCCCCCTACCCTGCAGTCGTGGAATGAGAGTG 
spacer length: 42 repeater length: 30

18649   2280333 GTTTCAATCCTTGTTTTAGTGGATCTTGCT CAAGAATCTGAATAAAATCTGTGATACTTTTCACGATGAA 
spacer length: 40 repeater length: 30

18650   2280404 GTTTCAATCCTTGTTTTAGTGGATCTTGCT CAAGAATTTAGCCCCTTTTGAGTACCCGAAGCCGCCGACTG 



spacer length: 41 repeater length: 30
18651   2280476 GTTTCAATCCTTGTTTTAGTGGATCTTGCT CAAGAATCTCAGCCGACTACGCCACCACACCAGTACAATACA 

spacer length: 42 repeater length: 30
18652   2280549 GTTTCAATCCTTGTTTTAGTGGATCTTGCT CAAGAATAGGATATTTGACCAATAGTTCACCCTCCAATATTT 

spacer length: 42 repeater length: 30
18653   2280622 GTTTCAATCCTTGTTTTAGTGGATCTTGCT CAAGAATCCGTTTTCGAAGTTTTATATGAACCGTGGTATAA 

spacer length: 41 repeater length: 30
18654   2280694 GTTTCAATCCTTGTTTTAGTGGATCTTGCT CAAGAATTCATTGATTTTTGGGTCCGTGTCCGGTTGCCATGC 

spacer length: 42 repeater length: 30
18655   2280767 GTTTCAATCCTTGTTTTAGTGGATCTTGCT CAAGAATCCGGGATCATTGACAGAATAGACTGTGGAGTATA 

spacer length: 41 repeater length: 30
18656   2280839 GTTTCAATCCTTGTTTTAGTGGATCTTGCT CAAGAATTTTTATAATCCTGATATTTCCGGAAAATTGAAGGC 

spacer length: 42 repeater length: 30
18657   2280912 GTTTCAATCCTTGTTTTAGTGGATCTTGCT CAAGAATACGCATCCGAATGGACCGACGTGGCCACCAAGTGG 

spacer length: 42 repeater length: 30
18658   2280985 GTTTCAATCCTTGTTTTAGTGGATCTTGCT CAAGAATCCTATTGAAATATGTCTCAGGCAGGGACACACAGAA 

spacer length: 43 repeater length: 30
18659   2281059 GTTTCAATCCTTGTTTTAGTGGATCTTGCT CAAGAATACCAACATCCGGAAGAATGGCATAACCCGGATTTCA 

spacer length: 43 repeater length: 30
18660   2281133 GTTTCAATCCTTGTTTTAGTGGATCTTGCT CAAGAATATCACAAATGGGTTAAACTATGAATCTCTCAAAAG 

spacer length: 42 repeater length: 30
18661   2281206 GTTTCAATCCTTGTTTTAGTGGATCTTGCT CAAGAATTGTATGAATTTATGAGAGAAAAAGGGGAATTTTGA 

spacer length: 42 repeater length: 30
18662   2281279 GTTTCAATCCTTGTTTTAGTGGATCTTGCT CAAGAATATTTCGGGTCGATGGTCCTGAAAGTAGGCGGGACA 

spacer length: 42 repeater length: 30
18663   2281352 GTTTCAATCCTTGTTTTAGTGGATCTTGCT CAAGAATAAATCGTTATTATTTCCCGTGGGAAAATAGACCCTCTA 

spacer length: 45 repeater length: 30
18664   2281428 GTTTCAATCCTTGTTTTAGTGGATCTTGCT CAAGAATGGCCAAAATCCCTAAATGCCTACTCCCGGAAGTGAT 

spacer length: 43 repeater length: 30
18665   2281502 GTTTCAATCCTTGTTTTAGTGGATCTTGCT CAAGAATATAGATAGCTCGGGCAACGGAAACAACGGGACG 

spacer length: 40 repeater length: 30
18666   2281573 GTTTCAATCCTTGTTTTAGTGGATCTTGCT CAAGAATGCCTTTGTCCCGTCCGATGTGTATATACCATTCCG 

spacer length: 42 repeater length: 30
18667   2281646 GTTTCAATCCTTGTTTTAGTGGATCTTGCT GAGAAGAAAAAGAGAGAAGAAGAGAGAAGGAGAATAGGTGTA
18668   
18669   
18670   crispr 45
18671   683032 GGATGTAAAAACGGTTCAATTTCAATCAAAAA ACGTTGCTAAACTCGGTCGAAGTTGATTCAAAAA spacer 

length: 34 repeater length: 32
18672   683099 GGATGTAAAAACGGTTCAATTTCAATCAAAAA ACGTTGCTAAACTCGGTCAAAGTTGATTCAAAAAA spacer 

length: 35 repeater length: 32
18673   683167 GGATGTAAAAACGGTTCAATTTCAATCAAAAA TTTATTTACCCAATGACAGTAAAGCTTTTTCATTA
18674   
18675   
18676   crispr 46
18677   931682 TTCATCAGTCACTTCATCCTGTTCTTCGTCAAT CACTTCACCAGCTTCTGGGATGTAGAAACTGCCAT spacer 

length: 35 repeater length: 33
18678   931751 TTCATCAGTCACTTCATCCTGTTCTTCGTCAAT TACTTCACCAGCTTCTGGGATGTAGAAACTGCCAT spacer 

length: 35 repeater length: 33
18679   931820 TTCATCAGTCACTTCATCCTGTTCTTCGTCAAT TTCGCCTTAACAATCTGGCTGGAGTTTATCAAGAT
18680   
18681   
18682   crispr 47
18683   690956 CGGTTCAATATTCAAAAAACGGTTCAATATTCAA AAACGGTTCAATATTCAAAA spacer length: 20 

repeater length: 34
18684   691011 CGGTTCAATATTCAAAAAACGGTTCAATATTCAA AAACGGTTCAATATTCAAAAACGGTTCAATATTCAAAA 

spacer length: 38 repeater length: 34
18685   691084 CGGTTCAATATTCAAAAAACGGTTCAATATTCAA AGCTAACCTTGATGGGGCTAACCTTGATGGGGCTGACC
18686   
18687   
18688   crispr 48
18689   2487554 GAATCACAGAAAAAGCGCTTGGCCCTGAACATCC 

AGATGTAGGTACTTTCCTTAACAATCTGGCTGTAGTTTATCAAGATTTAGGCAGGTCTTCTGAAGCCGAACCTCTCAATATTCGTT
CCCTG spacer length: 91 repeater length: 34

18690   2487680 GAATCACAGAAAAAGCGCTTGGCCCTGAACATCC 
GATTGTAGGTACTTGCCTTAACAATCTGGCTCTAGTTTATCAAGATTTAGGTAGATCTTCCGAAGCCGAATCTCTCAATATTCGTG
CCCTG spacer length: 91 repeater length: 34

18691   2487806 GAATCACAGAAAAAGCGCTTGGCCCTGAACATCC 
AACCCTCAAAAAAGGGGGAATCTAACCCTCAAAAAAGGGGAACAAAACCCTCGACCCTCTTCTGGTAGAAAAGGTACTGCTGGGCG
TAACC

18692   



18693   
18694   crispr 49
18695   2254317 TCAATGGCTTCATTGTATTTTGTAAGTTTCACTTC 

ATCTTCTTTCTCAATCTGCCCAAGTTCACGAAGAGTAAGACCTTTATCGTACCAAGCCTCTGGAGAATCATTCTTAATTCCTATAG
CTTTGTCAAAAGC spacer length: 99 repeater length: 35

18696   2254452 TCAATGGCTTCATTGTATTTTGTAAGTTTCACTTC 
GTTTTCTTGCTCAATTTCGCCAAGTTCACGAAGAGCAATACCTTTAAAATGCCAGGAATCTGAATAATCATTTTTAAATCCTATAG
CTTTGGAGAAAGC spacer length: 99 repeater length: 35

18697   2254587 TCAATGGCTTCATTGTATTTTGTAAGTTTCACTTC 
CATCATTACTTACCATGTTGCCGGTAAACACGTTGGAATCGCAATCTTCGTAAAGGTAAATTCCATAACAATCTTCATCGGAATCA
CCGGCATTGCTCA

18698   
18699   
18700   crispr 50
18701   2546720 ACGAAGAAGATAACTAAGTAGTAACTAATAAAATAA CCAAGAAATAGCTGACTAAT spacer length: 20 

repeater length: 36
18702   2546777 ACGAAGAAGATAACTAAGTAGTAACTAATAAAATAA CCAATAAATAGCTGACTAAT spacer length: 20 

repeater length: 36
18703   2546834 ACGAAGAAGATAACTAAGTAGTAACTAATAAAATAA GTAGTAACTAACAAAATAAC
18704   
18705   
18706   crispr 51
18707   2475212 ATTTCAGGAGATTCAATTTCCGAAGATTCGAGTTCA 

GAAGATTCAATTTCCGAAGATTCGAGTTCAAGAGATTCAATTTCAGGAGATTCAATTTCAGGAGATTCAATTTCAGGAGATTCAAT
TTCAGGAGATTCAATTTCAGGAGATTC spacer length: 113 repeater length: 36

18708   2475362 ATTTCAGGAGATTCAATTTCCGAAGATTCGAGTTCA 
AGAGATTCAATTTCAGGAGATTCAATTTCAGGAGATTCAATTTCAGGAGATTCAATTTCAGGAGATTC spacer length: 
68 repeater length: 36

18709   2475467 ATTTCAGGAGATTCAATTTCCGAAGATTCGAGTTCA 
TATCTTGGACATCTTTAATATTATCAATAAGTGCATTTAGTGCTCCCCATCGCACCCTGCTGTTTTTA

18710   
18711   
18712   crispr 52
18713   2794713 GTCCGTGAGCAAAATCCACTAAAACAAGGATTGAAAC TACATTATTTGTGGATATTTGTATCCAACTTTCACC 

spacer length: 36 repeater length: 37
18714   2794787 GTCCGTGAGCAAAATCCACTAAAACAAGGATTGAAAC AATTCGACGATATTCATGTTGCTGCGTAAAATAAA 

spacer length: 35 repeater length: 37
18715   2794860 GTCCGTGAGCAAAATCCACTAAAACAAGGATTGAAAC AAAGTGTAAAAGATCAAAAAAAAATATATGATT 

spacer length: 33 repeater length: 37
18716   2794931 GTCCGTGAGCAAAATCCACTAAAACAAGGATTGAAAC CGAAATACGCGACCCTGACCACGGCCAAGTTGACC 

spacer length: 35 repeater length: 37
18717   2795004 GTCCGTGAGCAAAATCCACTAAAACAAGGATTGAAAC ATTTTGTGCTAGTGATGGTCGGGGCGGTGAAGGGG 

spacer length: 35 repeater length: 37
18718   2795077 GTCCGTGAGCAAAATCCACTAAAACAAGGATTGAAAC GTGAACTCGCCATGCTCAACGCAATTGCTCAGGGT 

spacer length: 35 repeater length: 37
18719   2795150 GTCCGTGAGCAAAATCCACTAAAACAAGGATTGAAAC CCGAAAACGCAAAACTATAAATATTGAAATCTG 

spacer length: 33 repeater length: 37
18720   2795221 GTCCGTGAGCAAAATCCACTAAAACAAGGATTGAAAC TGATTCTTACTGGTTAAATGCTTCTTTACACCCTG 

spacer length: 35 repeater length: 37
18721   2795294 GTCCGTGAGCAAAATCCACTAAAACAAGGATTGAAAC TTACCGTGTACCCTGCCGCCGTAGCCTGGGATGT 

spacer length: 34 repeater length: 37
18722   2795366 GTCCGTGAGCAAAATCCACTAAAACAAGGATTGAAAC AAATGGGTACGTTACTGACCGACATTAAGACACT 

spacer length: 34 repeater length: 37
18723   2795438 GTCCGTGAGCAAAATCCACTAAAACAAGGATTGAAAC AGGAATGGATAGAAGAACTCAAAGCCGATTCTGAG 

spacer length: 35 repeater length: 37
18724   2795511 GTCCGTGAGCAAAATCCACTAAAACAAGGATTGAAAC ATATAAACCCAACTACCCTAGGGTATGTAATTTCA 

spacer length: 35 repeater length: 37
18725   2795584 GTCCGTGAGCAAAATCCACTAAAACAAGGATTGAAAC TGTCTGAGAATTAAATCCCCTGTCCCGACAGTGTA 

spacer length: 35 repeater length: 37
18726   2795657 GTCCGTGAGCAAAATCCACTAAAACAAGGATTGAAAC TTGGAAAATGACTGATTGACGCAATCAAACAGGTCC 

spacer length: 36 repeater length: 37
18727   2795731 GTCCGTGAGCAAAATCCACTAAAACAAGGATTGAAAC ATTTCGACTGCGCCCCCGTAGAGGGTTGCGTCGAT 

spacer length: 35 repeater length: 37
18728   2795804 GTCCGTGAGCAAAATCCACTAAAACAAGGATTGAAAC TGTGTTATCCATGAGCTGACGGCCAACTATTACA 

spacer length: 34 repeater length: 37
18729   2795876 GTCCGTGAGCAAAATCCACTAAAACAAGGATTGAAAC AAAATCCTGCAGTTTCTGGGAAATTGCAGGCAG 

spacer length: 33 repeater length: 37
18730   2795947 GTCCGTGAGCAAAATCCACTAAAACAAGGATTGAAAC CTCTTTCATTGTGGGCTGTGTAAATTTGAGCCCG 

spacer length: 34 repeater length: 37
18731   2796019 GTCCGTGAGCAAAATCCACTAAAACAAGGATTGAAAC ACAGTTACAAACTTCTGTATTAGTTCTTTGTCCAT 

spacer length: 35 repeater length: 37



18732   2796092 GTCCGTGAGCAAAATCCACTAAAACAAGGATTGAAAC ATGACGTTCCCAGTGATTGATATATTTTCCAATGT 
spacer length: 35 repeater length: 37

18733   2796165 GTCCGTGAGCAAAATCCACTAAAACAAGGATTGAAAC CAGTACCAATTATTTCTAAAATATTACAATTGTTT 
spacer length: 35 repeater length: 37

18734   2796238 GTCCGTGAGCAAAATCCACTAAAACAAGGATTGAAAC TATATAGCACTATCTTTTACATAGCCAAAGCTATACAT 
spacer length: 38 repeater length: 37

18735   2796314 GTCCGTGAGCAAAATCCACTAAAACAAGGATTGAAAC ATAATTATCTAACAAATCTTAAAATAGCTTTGGCCG 
spacer length: 36 repeater length: 37

18736   2796388 GTCCGTGAGCAAAATCCACTAAAACAAGGATTGAAAC TACACCTCATCCACAGAAAAACCGGTCCATTCAACAA 
spacer length: 37 repeater length: 37

18737   2796463 GTCCGTGAGCAAAATCCACTAAAACAAGGATTGAAAC CCATCAGAGATAAAGCTCTGATAGCTTTTTTAT 
spacer length: 33 repeater length: 37

18738   2796534 GTCCGTGAGCAAAATCCACTAAAACAAGGATTGAAAC TTTAAGCGGATTCTCCAAAAAATCAAAGACGAATG 
spacer length: 35 repeater length: 37

18739   2796607 GTCCGTGAGCAAAATCCACTAAAACAAGGATTGAAAC GAAAAATATTGGGACACCCTACGTAACCTGGGATAT 
spacer length: 36 repeater length: 37

18740   2796681 GTCCGTGAGCAAAATCCACTAAAACAAGGATTGAAAC TACCCGCCCTCAAATGTTTCTGAGATGATCCCGGTG 
spacer length: 36 repeater length: 37

18741   2796755 GTCCGTGAGCAAAATCCACTAAAACAAGGATTGAAAC ATACTCCTTCTCCCTTCTCCGGCTTTGTGTTCAGT 
spacer length: 35 repeater length: 37

18742   2796828 GTCCGTGAGCAAAATCCACTAAAACAAGGATTGAAAC TTGAATGGGTTAGTTATAGGGCGTTCACCGTACAT 
spacer length: 35 repeater length: 37

18743   2796901 GTCCGTGAGCAAAATCCACTAAAACAAGGATTGAAAC ACCATTGTTTCGCAACCTGCCCGGAGTGGTAAAAC 
spacer length: 35 repeater length: 37

18744   2796974 GTCCGTGAGCAAAATCCACTAAAACAAGGATTGAAAC TTGTATTGTAGGTAAATGTACCTACGGAGGATCTA 
spacer length: 35 repeater length: 37

18745   2797047 GTCCGTGAGCAAAATCCACTAAAACAAGGATTGAAAC AGTGTTGCTATACATTTTGGGAATGTATTGATT 
spacer length: 33 repeater length: 37

18746   2797118 GTCCGTGAGCAAAATCCACTAAAACAAGGATTGAAAC AAATCTGATGTTGGGGGAGATGTGACCTGTTCTGA 
spacer length: 35 repeater length: 37

18747   2797191 GTCCGTGAGCAAAATCCACTAAAACAAGGATTGAAAC ATTTTTAAGAGGTCCAAACCATGCCAAAAGTATC 
spacer length: 34 repeater length: 37

18748   2797263 GTCCGTGAGCAAAATCCACTAAAACAAGGATTGAAAC TGTTTACTATTTGTGTTCTTACTTTCCCTCCAAAATT 
spacer length: 37 repeater length: 37

18749   2797338 GTCCGTGAGCAAAATCCACTAAAACAAGGATTGAAAC ATAAGTCCACGATGAAAAAACGGGCTTGAAGGGATT 
spacer length: 36 repeater length: 37

18750   2797412 GTCCGTGAGCAAAATCCACTAAAACAAGGATTGAAAC AAAAAGTATAAGGTATGATGTATCTACGAGATTGC 
spacer length: 35 repeater length: 37

18751   2797485 GTCCGTGAGCAAAATCCACTAAAACAAGGATTGAAAC ATCTATTATCCCGAATTAAAAACTGTGCAGAAG 
spacer length: 33 repeater length: 37

18752   2797556 GTCCGTGAGCAAAATCCACTAAAACAAGGATTGAAAC TAAGTGCGGCCTTTGTAGCCAGTAAAGCCCCTGCAA 
spacer length: 36 repeater length: 37

18753   2797630 GTCCGTGAGCAAAATCCACTAAAACAAGGATTGAAAC TCCCCGAGTGCCCCGCCCAGAGGTTCCAGGAATTCA 
spacer length: 36 repeater length: 37

18754   2797704 GTCCGTGAGCAAAATCCACTAAAACAAGGATTGAAAC TTGAAGCCGGTATAGGATGGGCTGAAGAAAATAA 
spacer length: 34 repeater length: 37

18755   2797776 GTCCGTGAGCAAAATCCACTAAAACAAGGATTGAAAC GTATTTGGAGACATAACAGCCCGTAATACAGGCA 
spacer length: 34 repeater length: 37

18756   2797848 GTCCGTGAGCAAAATCCACTAAAACAAGGATTGAAAC CGTAAACGGTGCATCAGGCTACACTCTTGAATGC 
spacer length: 34 repeater length: 37

18757   2797920 GTCCGTGAGCAAAATCCACTAAAACAAGGATTGAAAC TTTTGTACCATCTGGTACTCGGTCATGAGCCCCA 
spacer length: 34 repeater length: 37

18758   2797992 GTCCGTGAGCAAAATCCACTAAAACAAGGATTGAAAC TATGGATACTCCTTTCTTGAAACTTGCGGCGGGG 
spacer length: 34 repeater length: 37

18759   2798064 GTCCGTGAGCAAAATCCACTAAAACAAGGATTGAAAC ATCATATTCATGATTTTCTATTACACACATCCTTA 
spacer length: 35 repeater length: 37

18760   2798137 GTCCGTGAGCAAAATCCACTAAAACAAGGATTGAAAC TTCATACAGTCACCCCAAACCAACCAAGAATTTTT 
spacer length: 35 repeater length: 37

18761   2798210 GTCCGTGAGCAAAATCCACTAAAACAAGGATTGAAAC TTGAGATAAAAGACTCTACTCAATTTGAAAACCGGCC 
spacer length: 37 repeater length: 37

18762   2798285 GTCCGTGAGCAAAATCCACTAAAACAAGGATTGAAAC ATGGGAGTTGAAGCTGTTGCCGATGCCATGACCG 
spacer length: 34 repeater length: 37

18763   2798357 GTCCGTGAGCAAAATCCACTAAAACAAGGATTGAAAC ACAATTTTGAAAAATTGCTTGTAATCCATATAAAA 
spacer length: 35 repeater length: 37

18764   2798430 GTCCGTGAGCAAAATCCACTAAAACAAGGATTGAAAC TCCGGATTGTTAAGTGTTTTTGTGATTTCTTGTTT 
spacer length: 35 repeater length: 37

18765   2798503 GTCCGTGAGCAAAATCCACTAAAACAAGGATTGAAAC TTCTGTTGTTCAATAGAATGGTAAGAAATTAAA 
spacer length: 33 repeater length: 37

18766   2798574 GTCCGTGAGCAAAATCCACTAAAACAAGGATTGAAAC TTCTGTTGTTCAATAGAATGGTAAGAAATTAAA 
spacer length: 33 repeater length: 37

18767   2798645 GTCCGTGAGCAAAATCCACTAAAACAAGGATTGAAAC GTAACCGAGTTTGAATTGTTGGTCAGGAAATCATA 



spacer length: 35 repeater length: 37
18768   2798718 GTCCGTGAGCAAAATCCACTAAAACAAGGATTGAAAC TAATACCAACCGGTCGCACCTGGCATGTTAGGGAAG 

spacer length: 36 repeater length: 37
18769   2798792 GTCCGTGAGCAAAATCCACTAAAACAAGGATTGAAAC CACAACAGCAATAATAAAATGAGTACCCGGAAACA 

spacer length: 35 repeater length: 37
18770   2798865 GTCCGTGAGCAAAATCCACTAAAACAAGGATTGAAAC CACAACACATTATACATCATGGCAATAGTCATACA 

spacer length: 35 repeater length: 37
18771   2798938 GTCCGTGAGCAAAATCCACTAAAACAAGGATTGAAAC CACAACACATTATACATCATGGCAATAGTCATACA 

spacer length: 35 repeater length: 37
18772   2799011 GTCCGTGAGCAAAATCCACTAAAACAAGGATTGAAAC ACATTCTCGATGTCCAACTGTTCCGCCATTCTCC 

spacer length: 34 repeater length: 37
18773   2799083 GTCCGTGAGCAAAATCCACTAAAACAAGGATTGAAAC ACCGTTGTCGCTCCTAACGGCTCCACACAATCAAC 

spacer length: 35 repeater length: 37
18774   2799156 GTCCGTGAGCAAAATCCACTAAAACAAGGATTGAAAC TGTCACTGTGTCGATCTGCAGGACTCCGTTTTTTCC 

spacer length: 36 repeater length: 37
18775   2799230 GTCCGTGAGCAAAATCCACTAAAACAAGGATTGAAAC AATAGAGAATTTTTTGATCTGGCGCAAAGTTCTGA 

spacer length: 35 repeater length: 37
18776   2799303 GTCCGTGAGCAAAATCCACTAAAACAAGGATTGAAAC TATAAAAGATATGAAAAATGCGGAGATGGCAGAAA 

spacer length: 35 repeater length: 37
18777   2799376 GTCCGTGAGCAAAATCCACTAAAACAAGGATTGAAAC ATTGGTCTTCGGTCAAGGCTTGCTTTTTGAGAGCAG 

spacer length: 36 repeater length: 37
18778   2799450 GTCCGTGAGCAAAATCCACTAAAACAAGGATTGAAAC TTCCCTGGGGATTATTATATCTGGATCTCGTGATC 

spacer length: 35 repeater length: 37
18779   2799523 GTCCGTGAGCAAAATCCACTAAAACAAGGATTGAAAC GATACTGTATACATAGCATGTGAGGGAACTTCTAATA 

spacer length: 37 repeater length: 37
18780   2799598 GTCCGTGAGCAAAATCCACTAAAACAAGGATTGAAAC TAATCCAGCAATCGCCCTCAAAAATATGATCAGTA 

spacer length: 35 repeater length: 37
18781   2799671 GTCCGTGAGCAAAATCCACTAAAACAAGGATTGAAAC TAAGTATCAGCGTAAAGATCTGATATAGATTCT 

spacer length: 33 repeater length: 37
18782   2799742 GTCCGTGAGCAAAATCCACTAAAACAAGGATTGAAAC 

AATTTGCATATAAACAATATAATCATTATTTCGTTTGTCCGTGAGCAAAATCCACTAAAAAAAGGATTGAAACAAAAAGCGTCCAT
GTCATCCACCCCTTAAAATT spacer length: 106 repeater length: 37

18783   2799886 GTCCGTGAGCAAAATCCACTAAAACAAGGATTGAAAC CACTGAACTAAATCAGCTATCGGAAGATCAATTAAAA 
spacer length: 37 repeater length: 37

18784   2799961 GTCCGTGAGCAAAATCCACTAAAACAAGGATTGAAAC TTGATAAGCTCCTCAATAAAGTCTCGGTAATCCTC 
spacer length: 35 repeater length: 37

18785   2800034 GTCCGTGAGCAAAATCCACTAAAACAAGGATTGAAAC GTCCGGCACATCTTTAAAAAAAATTCCAAGTGAAG
18786   
18787   
18788   crispr 53
18789   2805120 GTCCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC CCGGGTTAACAGCCGCAGCCGTGAAAGATGATC 

spacer length: 33 repeater length: 37
18790   2805191 GTCCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TTGTGGGCGGTATCGATATTAGGGTTATGGATGT 

spacer length: 34 repeater length: 37
18791   2805263 GTCCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TCAATCAAAAAACGTTGCTAAACTCGGTCAAAGT
18792   
18793   
18794   crispr 54
18795   2278417 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCAAGAAT TTCCTGGTATCCGTCTTTCTCTCCCTCGTAACCGAA 

spacer length: 36 repeater length: 37
18796   2278491 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCAAGAAT TTCATACACTGTTTGTTCCTCCGTTTATCAT spacer 

length: 31 repeater length: 37
18797   2278560 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCAAGAAT ACGCGTTACAAGGTCCCAAGCTTCAGGCAGTGTTA 

spacer length: 35 repeater length: 37
18798   2278633 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCAAGAAT AAATTCACGGAGGGCGCTCAGGCTCTCGTCGGGT 

spacer length: 34 repeater length: 37
18799   2278705 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCAAGAAT ACCGCACTCACTGAGGTAGCCATGAGTCAGGACG 

spacer length: 34 repeater length: 37
18800   2278777 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCAAGAAT GGGTGTGAGTTGGAACCTTCTTTTGCATTGAAATG 

spacer length: 35 repeater length: 37
18801   2278850 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCAAGAAT AAATTAGAGTTGTATCGACAAGAGAAGAATTACAT 

spacer length: 35 repeater length: 37
18802   2278923 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCAAGAAT GCCATTCTAGGTGTGGCGATTATTGGAAAGGAACTG 

spacer length: 36 repeater length: 37
18803   2278997 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCAAGAAT GCCATTCTAGGTGTGGCGATTATTGGAAAGGAACTG 

spacer length: 36 repeater length: 37
18804   2279071 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCAAGAAT TTATTCCAATGTCAAAGGCCACTTTGATGGAGGATG 

spacer length: 36 repeater length: 37
18805   2279145 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCAAGAAT CCGGGGATTTCTCGGGAGGAAAGGGAGAAGTTGG 

spacer length: 34 repeater length: 37
18806   2279217 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCAAGAAT ATAGGCGGTTGCATAGGCATTATAATCTTTGTACCT 



spacer length: 36 repeater length: 37
18807   2279291 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCAAGAAT CGGTGTTAAACAGTTAGAGAGATGATGGGATACTCC 

spacer length: 36 repeater length: 37
18808   2279365 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCAAGAAT TCATACGCGGTTGCGGGGGATAGTGCGTATTTGCGG 

spacer length: 36 repeater length: 37
18809   2279439 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCAAGAAT CTGAATCCGGCATACCGTCTACAAAATGGACCGAT 

spacer length: 35 repeater length: 37
18810   2279512 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCAAGAAT CTGCCGTCTGGCATGGTTTCCACGTGCTCGAAATCT 

spacer length: 36 repeater length: 37
18811   2279586 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCAAGAAT GGGGGTGTGTTGTTCGGGGTCATGTCGTATCCTGA 

spacer length: 35 repeater length: 37
18812   2279659 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCAAGAAT 

TACAGCAGCACCTACGCCTGCGGCGATTACACCGGCAGGCCCAAATTT spacer length: 48 repeater length: 37
18813   2279745 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCAAGAAT CGGTCGGGAAGCCTGCCCCAAACTTGATTTTTTG 

spacer length: 34 repeater length: 37
18814   2279817 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCAAGAAT CTCTCCGTTTCCCGTCCCCGCTTAATAGCTGCTGG 

spacer length: 35 repeater length: 37
18815   2279890 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCAAGAAT GTTCTCAGTGCGTTTGTCACGGGATAACCTGATTC 

spacer length: 35 repeater length: 37
18816   2279963 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCAAGAAT TCTTACTGTATACTCTACTATGCAACCTAAACT 

spacer length: 33 repeater length: 37
18817   2280034 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCAAGAAT 

TTATACATACATATACATATACATATACAATACTTACTCTCT spacer length: 42 repeater length: 37
18818   2280114 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCAAGAAT GATCTCCCTGCAGTCTTCCAAAAATTGCAGGATTT 

spacer length: 35 repeater length: 37
18819   2280187 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCAAGAAT ACGTGGACCTCGGGGCCACATATTCAAATCCAACT 

spacer length: 35 repeater length: 37
18820   2280260 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCAAGAAT TCAGCCCCCTACCCTGCAGTCGTGGAATGAGAGTG 

spacer length: 35 repeater length: 37
18821   2280333 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCAAGAAT CTGAATAAAATCTGTGATACTTTTCACGATGAA 

spacer length: 33 repeater length: 37
18822   2280404 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCAAGAAT TTAGCCCCTTTTGAGTACCCGAAGCCGCCGACTG 

spacer length: 34 repeater length: 37
18823   2280476 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCAAGAAT CTCAGCCGACTACGCCACCACACCAGTACAATACA 

spacer length: 35 repeater length: 37
18824   2280549 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCAAGAAT AGGATATTTGACCAATAGTTCACCCTCCAATATTT 

spacer length: 35 repeater length: 37
18825   2280622 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCAAGAAT CCGTTTTCGAAGTTTTATATGAACCGTGGTATAA 

spacer length: 34 repeater length: 37
18826   2280694 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCAAGAAT TCATTGATTTTTGGGTCCGTGTCCGGTTGCCATGC 

spacer length: 35 repeater length: 37
18827   2280767 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCAAGAAT CCGGGATCATTGACAGAATAGACTGTGGAGTATA 

spacer length: 34 repeater length: 37
18828   2280839 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCAAGAAT TTTTATAATCCTGATATTTCCGGAAAATTGAAGGC 

spacer length: 35 repeater length: 37
18829   2280912 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCAAGAAT ACGCATCCGAATGGACCGACGTGGCCACCAAGTGG 

spacer length: 35 repeater length: 37
18830   2280985 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCAAGAAT CCTATTGAAATATGTCTCAGGCAGGGACACACAGAA 

spacer length: 36 repeater length: 37
18831   2281059 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCAAGAAT ACCAACATCCGGAAGAATGGCATAACCCGGATTTCA 

spacer length: 36 repeater length: 37
18832   2281133 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCAAGAAT ATCACAAATGGGTTAAACTATGAATCTCTCAAAAG 

spacer length: 35 repeater length: 37
18833   2281206 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCAAGAAT TGTATGAATTTATGAGAGAAAAAGGGGAATTTTGA 

spacer length: 35 repeater length: 37
18834   2281279 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCAAGAAT ATTTCGGGTCGATGGTCCTGAAAGTAGGCGGGACA 

spacer length: 35 repeater length: 37
18835   2281352 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCAAGAAT AAATCGTTATTATTTCCCGTGGGAAAATAGACCCTCTA 

spacer length: 38 repeater length: 37
18836   2281428 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCAAGAAT GGCCAAAATCCCTAAATGCCTACTCCCGGAAGTGAT 

spacer length: 36 repeater length: 37
18837   2281502 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCAAGAAT ATAGATAGCTCGGGCAACGGAAACAACGGGACG 

spacer length: 33 repeater length: 37
18838   2281573 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCAAGAAT GCCTTTGTCCCGTCCGATGTGTATATACCATTCCG 

spacer length: 35 repeater length: 37
18839   2281646 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCAAGAAT AAAAGGCACTCATGCTGCAGGGGACCGGATCAAACG 

spacer length: 36 repeater length: 37
18840   2281720 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCAAGAAT TCTCGAAGTGATCATTATGAAGTTATCCGATATTGA
18841   
18842   
18843   crispr 55



18844   3702264 GTTTCAATCCTTGTTTTGCTGGAAGCTGTTTTGCAAC 
TCGAAAAGTGTGTAGATATGATGAACAAAAAATGGCATTTAG spacer length: 42 repeater length: 37

18845   3702344 GTTTCAATCCTTGTTTTGCTGGAAGCTGTTTTGCAAC TATATATACACCATTCGAAGAATTTACGATAAAAT 
spacer length: 35 repeater length: 37

18846   3702417 GTTTCAATCCTTGTTTTGCTGGAAGCTGTTTTGCAAC TGCAAAACATGATGCCCCCTATGGGTTTTTTGAG 
spacer length: 34 repeater length: 37

18847   3702489 GTTTCAATCCTTGTTTTGCTGGAAGCTGTTTTGCAAC ATCATAACCAAGACCGACTACTAATAGGAAAGGTAG 
spacer length: 36 repeater length: 37

18848   3702563 GTTTCAATCCTTGTTTTGCTGGAAGCTGTTTTGCAAC TAAACGAATAAGAAAAACATGTATAAATGGTTTTAGA 
spacer length: 37 repeater length: 37

18849   3702638 GTTTCAATCCTTGTTTTGCTGGAAGCTGTTTTGCAAC TTGGTAATAGTTGCCATACTTGCACTTCTGCTTAT 
spacer length: 35 repeater length: 37

18850   3702711 GTTTCAATCCTTGTTTTGCTGGAAGCTGTTTTGCAAC TGTGCAGTGAAGGGGTTACTGCACAATAAAAATAGTA 
spacer length: 37 repeater length: 37

18851   3702786 GTTTCAATCCTTGTTTTGCTGGAAGCTGTTTTGCAAC CGGAATTTGTTCCGATGACTGATGATGGATATTTAT 
spacer length: 36 repeater length: 37

18852   3702860 GTTTCAATCCTTGTTTTGCTGGAAGCTGTTTTGCAAC CAGATGGTTGCAGGACAGTCCCAGGGTGGATGAGC 
spacer length: 35 repeater length: 37

18853   3702933 GTTTCAATCCTTGTTTTGCTGGAAGCTGTTTTGCAAC GAGGAAAAGCATGAAATATTACCCTATACTTTTATT 
spacer length: 36 repeater length: 37

18854   3703007 GTTTCAATCCTTGTTTTGCTGGAAGCTGTTTTGCAAC CCTTGAATGCGACAGAAAACCGCTCTGCCACCCTG 
spacer length: 35 repeater length: 37

18855   3703080 GTTTCAATCCTTGTTTTGCTGGAAGCTGTTTTGCAAC TAGAAGGGCTGGAAATACAGCAGGAAGCTTTGTT 
spacer length: 34 repeater length: 37

18856   3703152 GTTTCAATCCTTGTTTTGCTGGAAGCTGTTTTGCAAC AATGGACCTGATCCGCAACCTGTAACAATACAGGT 
spacer length: 35 repeater length: 37

18857   3703225 GTTTCAATCCTTGTTTTGCTGGAAGCTGTTTTGCAAC AATGGACCTGATCCGCAACCTGTAACAATACAGGT 
spacer length: 35 repeater length: 37

18858   3703298 GTTTCAATCCTTGTTTTGCTGGAAGCTGTTTTGCAAC TCATAAAGGAGTTAAGAAATGAACCCCCCCAAATT 
spacer length: 35 repeater length: 37

18859   3703371 GTTTCAATCCTTGTTTTGCTGGAAGCTGTTTTGCAAC ATCATGATGATAGAAGTAGATTAAGGAAAGGTGAGAAG 
spacer length: 38 repeater length: 37

18860   3703447 GTTTCAATCCTTGTTTTGCTGGAAGCTGTTTTGCAAC GACGAAAACCTCGCCACCAATTGTGTGGCTTAAG 
spacer length: 34 repeater length: 37

18861   3703519 GTTTCAATCCTTGTTTTGCTGGAAGCTGTTTTGCAAC GATAAATAATTAATCTATCACAATTTTAAATTATT 
spacer length: 35 repeater length: 37

18862   3703592 GTTTCAATCCTTGTTTTGCTGGAAGCTGTTTTGCAAC 
TGAGGCAGAACTCGTCGTAAATGAAGAAGGGTATATAGG spacer length: 39 repeater length: 37

18863   3703669 GTTTCAATCCTTGTTTTGCTGGAAGCTGTTTTGCAAC GTCGTAGTTATGGGTGCTTTGTTCTTGGTATCCTC 
spacer length: 35 repeater length: 37

18864   3703742 GTTTCAATCCTTGTTTTGCTGGAAGCTGTTTTGCAAC TTAAGGAAGCAATCTCTTGTGGCCTCTTGGTTATAA 
spacer length: 36 repeater length: 37

18865   3703816 GTTTCAATCCTTGTTTTGCTGGAAGCTGTTTTGCAAC TTTGGTGGCGAGCGGAGTATGTATATCTGCAAGTG 
spacer length: 35 repeater length: 37

18866   3703889 GTTTCAATCCTTGTTTTGCTGGAAGCTGTTTTGCAAC TATCCTCTTCGGCGTGTTTAATGTACTCAATTCG 
spacer length: 34 repeater length: 37

18867   3703961 GTTTCAATCCTTGTTTTGCTGGAAGCTGTTTTGCAAC CTTTTCCTTCTTTAATTACTGGCTATAGATTGCGT 
spacer length: 35 repeater length: 37

18868   3704034 GTTTCAATCCTTGTTTTGCTGGAAGCTGTTTTGCAAC CAAGGAAGATGCACAAGAGCTTCTTAAACAAGCGAC 
spacer length: 36 repeater length: 37

18869   3704108 GTTTCAATCCTTGTTTTGCTGGAAGCTGTTTTGCAAC GGGAGGATTGACAGATATTACTATTATGTAATAGTTG 
spacer length: 37 repeater length: 37

18870   3704183 GTTTCAATCCTTGTTTTGCTGGAAGCTGTTTTGCAAC CCACATACTTCAGCAAAGGATACGGGCATCACG 
spacer length: 33 repeater length: 37

18871   3704254 GTTTCAATCCTTGTTTTGCTGGAAGCTGTTTTGCAAC 
AAAATGTGACTGAATCCCAACAGTCACCTGAAGAGGTGA spacer length: 39 repeater length: 37

18872   3704331 GTTTCAATCCTTGTTTTGCTGGAAGCTGTTTTGCAAC AGTTACTTTCTGGCATTGAAAACAAAAAAACAAAA 
spacer length: 35 repeater length: 37

18873   3704404 GTTTCAATCCTTGTTTTGCTGGAAGCTGTTTTGCAAC GGACCGAAAGACATCTTTAAAATCGCTCTTTACG 
spacer length: 34 repeater length: 37

18874   3704476 GTTTCAATCCTTGTTTTGCTGGAAGCTGTTTTGCAAC TGGCGAGTCCGAAAAAGAAGCAGTCTCGGTTCTAAA 
spacer length: 36 repeater length: 37

18875   3704550 GTTTCAATCCTTGTTTTGCTGGAAGCTGTTTTGCAAC TCGATTTGGCTTAGCCCAGGCAATACGAAAAGTAA 
spacer length: 35 repeater length: 37

18876   3704623 GTTTCAATCCTTGTTTTGCTGGAAGCTGTTTTGCAAC AGAAGAGGCAAGGAAAAGTAATGCGAGGAATGTA 
spacer length: 34 repeater length: 37

18877   3704695 GTTTCAATCCTTGTTTTGCTGGAAGCTGTTTTGCAAC 
AAGGCAATGGATATGGCAAAGGCAAGATGATTGTTTGTTTT spacer length: 41 repeater length: 37

18878   3704774 GTTTCAATCCTTGTTTTGCTGGAAGCTGTTTTGCAAC GATTGGTGCCAATTTTGTTCTTTTCTGTTATAT 
spacer length: 33 repeater length: 37

18879   3704845 GTTTCAATCCTTGTTTTGCTGGAAGCTGTTTTGCAAC GACAGGGGCTTATCAAATAAAAAACAATTAAAATCTA 



spacer length: 37 repeater length: 37
18880   3704920 GTTTCAATCCTTGTTTTGCTGGAAGCTGTTTTGCAAC GTCCTAAATGTGGGACGGAAGACAATGAATATGTC 

spacer length: 35 repeater length: 37
18881   3704993 GTTTCAATCCTTGTTTTGCTGGAAGCTGTTTTGCAAC AGGGGGAAGCCTTGAGAGGATTCAGACCAATAAGTTA 

spacer length: 37 repeater length: 37
18882   3705068 GTTTCAATCCTTGTTTTGCTGGAAGCTGTTTTGCAAC TAACCAAGAAAGAAATAAGTAGTAACTAACAAAATAA
18883   
18884   
18885   crispr 56
18886   2876547 ACTGAAATTAACTGAAATTAACTGAAATTAACTGAAACT AACTGAAATTAACTGAAACT spacer length: 

20 repeater length: 39
18887   2876607 ACTGAAATTAACTGAAATTAACTGAAATTAACTGAAACT 

AACTGAAACTAACTGAAACTAACTGAAACTAACTGAAACTAACTGAAACTAACTGAAATTAACTGAAATTAACTGAAATTAACTGA
AATTAACTGAAATTAACTGAAATTAACTGAAATTAACTGAAATT spacer length: 130 repeater length: 39

18888   2876777 ACTGAAATTAACTGAAATTAACTGAAATTAACTGAAACT 
AATTTCCATCATTACTTACCATGTTGCCGGTAAACACGTTGGAATCGCAATCTTCGTAAAGGTAAATTCCATAACAATCTTCATCG
GAATCACCGGCATTGCTCAAAGTGTTGCCGGTAAACACGTTGGA

18889   
18890   
18891   crispr 57
18892   2073089 AAATTTTCAGTGCCTGTTCGTAATATTCAATTGCTTTTCT 

GGGCTCTCCCAGATGACTGTATGCTAAGCCCAGATTTCCGAGGTGATTTCCTTCTCCGCGCCTGTCGCCGATTTCTTTA 
spacer length: 79 repeater length: 40

18893   2073209 AAATTTTCAGTGCCTGTTCGTAATATTCAATTGCTTTTCT 
GGGCTCTCCCAGATGACTGTATGCGTTGCCCAGATTTCCGAGGTCTGCACCTTCTCCGCGCCTGTCGCCGATTTCTTTA 
spacer length: 79 repeater length: 40

18894   2073329 AAATTTTCAGTGCCTGTTCGTAATATTCAATTGCTTTTCT 
GGGCTCGCCCAGATGACTGTATGCTAAGCCCAGATTTCCGAGGCGATTTCCTTCTCCGCGCCTGTCGCCGATTTCTTTA 
spacer length: 79 repeater length: 40

18895   2073449 AAATTTTCAGTGCCTGTTCGTAATATTCAATTGCTTTTCT 
GGGCTCTCCCAGATGACTGTATGCTAAGCCCAGATTTCCAAGGTCTGCACCTTCTCCGCGCCTGTCGCCGATTTCTTTA 
spacer length: 79 repeater length: 40

18896   2073569 AAATTTTCAGTGCCTGTTCGTAATATTCAATTGCTTTTCT 
GGGCTCTCCCAGATCACTGTATGCTAAGCCCAGATTTCCGAGGCGATTTCCTTCTCCGCGCCTGTCGCCGATTTCTTTA 
spacer length: 79 repeater length: 40

18897   2073689 AAATTTTCAGTGCCTGTTCGTAATATTCAATTGCTTTTCT 
GGGCTCTCCCAGATGACTGTATGCTAAGCCCAGATTTCCAAGGTCTGCACCTTCTCCGCGCCTGTCGCCGATTTCTTTA 
spacer length: 79 repeater length: 40

18898   2073809 AAATTTTCAGTGCCTGTTCGTAATATTCAATTGCTTTTCT 
CTGTTTTTATCTGAAGTCAATCTGTGTACATCTTGCCACGCTTGTTGTTTATCCGGCACGTCTCTAAAAATAGTTCTAA

18899   
18900   
18901   crispr 58
18902   2820123 ACCGCAAGGTGAGCAGGGACCAGCAGGACCGCAAGGTGAG 

CAGGGACCAAAAGGAGACACTGGTGACCAAGGACCAGCAG spacer length: 40 repeater length: 40
18903   2820204 ACCGCAAGGTGAGCAGGGACCAGCAGGACCGCAAGGTGAG 

CAGGGACCGGCAGGACCACAAGGTGAGCAGGGACCAGCAG spacer length: 40 repeater length: 40
18904   2820285 ACCGCAAGGTGAGCAGGGACCAGCAGGACCGCAAGGTGAG 

AATGGGTGACGTGGCTAAGATACGGGGAACAATATAATGG
18905   
18906   
18907   crispr 59
18908   2595628 AGATTCCTCTTCGGATTCCTCGGCTTCTTCCTCAGATTCC TCTTCGGATTCCTCGGTTTCTTCCT spacer 

length: 25 repeater length: 40
18909   2595694 AGATTCCTCTTCGGATTCCTCGGCTTCTTCCTCAGATTCC GCTTCGGATTCCTCGGTTTCTTCCT spacer 

length: 25 repeater length: 40
18910   2595760 AGATTCCTCTTCGGATTCCTCGGCTTCTTCCTCAGATTCC TGCTAAGCCCAGATTTCCAAGGTCT
18911   
18912   
18913   crispr 60
18914   1293374 GTACATCTTGCCACGCCTGTTGTTTATCCGGCACATCTTT 

AAAAATAGTTCTAATTGCTCCTGCCGCTTCCCTTCGCACATCTTCATCTTCATCTGAAGTCAATCTG spacer length: 
67 repeater length: 40

18915   1293482 GTACATCTTGCCACGCCTGTTGTTTATCCGGCACATCTTT 
AAAAATAGTTCTAATTGCTCCTGCCGCTTCCCTTCGCACCCTGCTGTTTTTATCTGAAGTCAATCTG spacer length: 
67 repeater length: 40

18916   1293590 GTACATCTTGCCACGCCTGTTGTTTATCCGGCACATCTTT 
AAAATCTTACTGAACTTAACGTATCTTCCAACATATTGAGTTCGCTGCCGTCTGAAATCTCTGAGTT

18917   
18918   
18919   crispr 61



18920   3743390 TCTTCCTTTCCGGATAATTCTTCCTTTCCGGTTAATTCTT CCTTTCCGGTTAATTCTTCCTTTCCGGTTAA 
spacer length: 31 repeater length: 40

18921   3743462 TCTTCCTTTCCGGATAATTCTTCCTTTCCGGTTAATTCTT 
CCTTTCCGGTTAATTCTTCCTTTCCGGATAATTATTCCTTTCCGGTTAATTATTCCTTTCCGGTTAATTATTCCTTCCCGGTTAAT
TATTCCTTCCCGGATAATTATTCCTTTCCGGATAA spacer length: 121 repeater length: 40

18922   3743624 TCTTCCTTTCCGGATAATTCTTCCTTTCCGGTTAATTCTT 
GGTATTCGCCTTAAAAATTTAGCACAATTTTTCCGTAATCAAAATAAATACCTTAAGGCCAGACCTTATTATGAGCGAGCAATTAA
AGTTGTGGAAAAAACCAAGGGTGAAAATAGTCTTG

18923   
18924   
18925   crispr 62
18926   1292574 TTCTTTGTCCGGCACATCTTTAAAAATAGTTCTAATTGCT 

CCTGCCGCTTCTATTCGCACCTTTCTGTTTTTATCTGAAGTCAGCCTGTGTACATCTTGCCACGCCT spacer length: 
67 repeater length: 40

18927   1292682 TTCTTTGTCCGGCACATCTTTAAAAATAGTTCTAATTGCT 
CCTGCCGCTTCTATTCGCACCTTTCTGTTTTTATCTGAAGTCAGCCTGTGTACATCTTGCCACGCCT spacer length: 
67 repeater length: 40

18928   1292790 TTCTTTGTCCGGCACATCTTTAAAAATAGTTCTAATTGCT 
CCTGCCGCTTCCCTTCGCACCCCGCTGTTTTCGTCTGAAGTCAGCCTGTGTACATCTTGCCACGCCT spacer length: 
67 repeater length: 40

18929   1292898 TTCTTTGTCCGGCACATCTTTAAAAATAGTTCTAATTGCT 
TCCATCATTACTTACCATGTTGCCGGTAAACACGTTGGAATCGCAATCTTCGTAAAGGTAAATTCCA

18930   
18931   
18932   crispr 63
18933   3456176 TTGGAGTTGCAATAATCATCAAGGTAAATTCCACAACATT 

CGGCATCATAATCACCGTCGTTGCTCAAAGTGTTGTCAGTAAACACGTTGGAATTGCATTCATAGTAAAGGTAAATTCCGTAACAG
TCGTAATCGGAATTCCCATAATTACTTACCATGTTGCCTGTAAACTT spacer length: 133 repeater length: 40

18934   3456350 TTGGAGTTGCAATAATCATCAAGGTAAATTCCACAACATT 
CGGCATCATAATCACCGTCGTTGCTCAAAGTGTTGTCAGTAAACACGTTGGAATTGCATTCATAGTAAAGGTAAATTCCGTAACAG
TCGTAATCGGAATTCCCATAATTACTTACCATGTTGCCTGTAAACTC spacer length: 133 repeater length: 40

18935   3456524 TTGGAGTTGCAATAATCATCAAGGTAAATTCCACAACATT 
ATAAAGTCTCGGTAATCCTCAGTCCGTGAGCAAAATCCACTAAAACAAGGATTGAAACTAAGATTAAATCTTCATCTTCAGGTGCT
AAAAAAGGTCCGTGAGCAAAATCCACTAAAAAAAGGATTGAAACTGA

18936   
18937   
18938   GCA_000970085.1_ASM97008v1_genomic.fna(findCrispr):
18939   START       REPEAT                           

SPACER                                             
18940   crispr 1
18941   2137133 AATGTGCCTTCGCTGTCAAA 

TTTCTGAATGCGATTATTTTCCGTATCTGCAGCATAAACATTGCCTGAGGAATCTACGGCAACACCACACACATTATGAAGTTGTC
CGTCATCGCTGCCATAAGAGCCCCATTTAGTTAG spacer length: 120 repeater length: 20

18942   2137274 AATGTGCCTTCGCTGTCAAA 
CTTCTGAATGCGGTGATTCCACATATCACCAACGTAAACGTTATCTGAAGAATCTACAGCAACACCATATGGAAGATCAAATTGTC
CGTCACCGCTGCCATAAGAGCCCCATTTTGTTAG spacer length: 120 repeater length: 20

18943   2137415 AATGTGCCTTCGCTGTCAAA 
AACGATACAGACAACAACGATACAGACAACAACGATACAGACAACAACGATACAGACAACAACGATACAGACAACAACGGTACAGA
TAATAGTAATAATAGCGATAATAGCGATACAGGA

18944   
18945   
18946   crispr 2
18947   3755430 GTGGCTGTAACTTTGTTTGT 

TACGGTGTCAATTACAGAAACATTGTTGCTCTGCCAATCTGCCACATATATTTTTGTTCCATCCGGGGTGATTGCAATATCACCAG
GACCGTCTTCTACAGACAC spacer length: 105 repeater length: 20

18948   3755556 GTGGCTGTAACTTTGTTTGT 
TGCCGTATCGATTACGGATACGTCGTTGCTGCCTGTATTGGTTATATACACCTTATTTCCATCAGGACTGACTGCAACATCAGTAG
GATGGTCTCCTACAGGCAC spacer length: 105 repeater length: 20

18949   3755682 GTGGCTGTAACTTTGTTTGT 
ACGATACAGACAACAACGATACAGACAACAACGATACAGACAACAACGATACAGACAACAACGATACAGACAACAACGGTACAGAT
AATAGTAATAATAGCGATA

18950   
18951   
18952   crispr 3
18953   2324521 GTTTCAATCCTTGTTTT AGTGGCTGTTGCTGTTTTAGTACTGTCCATACTTCCTTTTATTAAAGAAATAAATA 

spacer length: 56 repeater length: 17
18954   2324595 GTTTCAATCCTTGTTTT AGTGGTTGTTGCTGTTTTAGTCCGGAAAACGTAACATTGGTCGAAGACGACCAAAAT 

spacer length: 57 repeater length: 17
18955   2324670 GTTTCAATCCTTGTTTT AGTGGCTGTTGCTGTTTTAGTGTCGGAAGCCGTATCCAGGTTCCCTGGAAATGAAGCA 

spacer length: 58 repeater length: 17
18956   2324746 GTTTCAATCCTTGTTTT AGTGGCTGTTGCTGTTTTAGTGGTAAGCCTCAGCTTGACACGGGAAGAATTTTGA 



spacer length: 55 repeater length: 17
18957   2324819 GTTTCAATCCTTGTTTT AGTGGCTGTTGCTGTTTTAGCTGTCCAGCATGTAAGGGTTCAGGATCAATCAGGCAA 

spacer length: 57 repeater length: 17
18958   2324894 GTTTCAATCCTTGTTTT AGTGGCTGTTACCGTTTTTCCTGGAAGTAGGAATAGGATTGTATCGTAATACAAAG 

spacer length: 56 repeater length: 17
18959   2324968 GTTTCAATCCTTGTTTT AGTGGCTGTTACCGTTTTTCATGGAGATGAATTAATGAAAGATGCAGTCAATTTTA 

spacer length: 56 repeater length: 17
18960   2325042 GTTTCAATCCTTGTTTT AGTGGCTGTTACCGTTTTTCTCTGTCTTATAGGTATAATGGATATTTTAGAACATAGT 

spacer length: 58 repeater length: 17
18961   2325118 GTTTCAATCCTTGTTTT AGTGGCTGTTACCGTTTTTCAAAAGGAGAGGAGAGGCAAAATGATTATAGATTATT 

spacer length: 56 repeater length: 17
18962   2325192 GTTTCAATCCTTGTTTT 

AGTGGCTGTTACCGTTTTTCAATATAAAAGGAGTGAAAGAATGTCAGGGGAAGAATTTGT spacer length: 60 
repeater length: 17

18963   2325270 GTTTCAATCCTTGTTTT AGTGGCTGTTACCGTTTTTCCAGAATGAAATTGTTGCTTGCCGTGTTTCTTATC 
spacer length: 54 repeater length: 17

18964   2325342 GTTTCAATCCTTGTTTT AGTGGCTGTTACCGTTTTTCAAAAAATACATAGAGATCAGGTTAGAGAAAGAGAA 
spacer length: 55 repeater length: 17

18965   2325415 GTTTCAATCCTTGTTTT AGTGGCTGTTGCTGTTTTAGAAGGATACAATAGAGGTAGCCTTGAGTTTTATAGA 
spacer length: 55 repeater length: 17

18966   2325488 GTTTCAATCCTTGTTTT 
AGTGGCTGTTGCTGTTTTAGATAATGTTGGATAACATACAAACCTGCAAGATTGAAGAG spacer length: 59 
repeater length: 17

18967   2325565 GTTTCAATCCTTGTTTT AGTGGCTGTTGCTGTTTTAGCGGAACATTCCACATTCCTGCCCCGTGGTTCAATG 
spacer length: 55 repeater length: 17

18968   2325638 GTTTCAATCCTTGTTTT AGTGGCTGTTGCTGTTTTAGCGTGAATCCGAAATCGTATTTGAAGAACAAATGCGAA 
spacer length: 57 repeater length: 17

18969   2325713 GTTTCAATCCTTGTTTT GATTGTACGTATCGGCAACATAAACATAACCCGAAGGATCTGCAGCAACACTATGTG
18970   
18971   
18972   crispr 4
18973   458593 AATAAACTTCATTGACGCGTA 

AGCTGTAAAATGGAGTAAATTCAAGACGGCTTGAAAACCGATCTCGAAATCTATTTCATTAACACGTAAGCTGTAAAATGGAGCAA
ATTCAGGACAGTCTGAAAGCTGATTCCG spacer length: 114 repeater length: 21

18974   458729 AATAAACTTCATTGACGCGTA 
GCTATAAGGTGAAGCAAATTCAGGACGGCTTGAAAACCGATCCCGTAATATACTTCATTTATGGCGTAAACTGCGAGATGAAGCAA
ATTCAGGACGGCTTGAAAGCTGATTCCG spacer length: 114 repeater length: 21

18975   458865 AATAAACTTCATTGACGCGTA 
TTTCTTACTGGATGGGGTTCTTATGGCGGTGGCGATGGGCAATTTAGCTCTCCATTTGGTATAACTGTTGATTCTTTGGGCAATGT
TTATGTCGCCGATACTGACAATCATCGC

18976   
18977   
18978   crispr 5
18979   1168414 GAACCTCTGTATACCCGTGCC 

CTGGAAATTACAGAAAGAACGCTGGGACCGGAACATCCAGATGTAGGAACTTGTCTTAATAATCTAGCGGAACTTTATAGAAATTC
AGGTAGGTATTCTGAAGC spacer length: 104 repeater length: 21

18980   1168540 GAACCTCTGTATACCCGTGCC 
TTGGAAATTACAGAAAGAGCACTGGGACCTGATCATCCAGATGTAGGCACTCGTCTTAATAATCTAGCTTTGTTATATAGCAATTT
AGGCAGACATTCTGAAGC spacer length: 104 repeater length: 21

18981   1168666 GAACCTCTGTATACCCGTGCC 
GATACAGACAACAACGATACAGACAACAACGATACAGACAACAACGATACAGACAACAACGATACAGACAACAACGATACAGACAA
CAACGGTACAGATAATAG

18982   
18983   
18984   crispr 6
18985   3422712 GAAGAAGAGGAAGCTGAAGAA 

AAGGCTGAAGAAGAGGAAGCCGAAGAAGAGGCTGAAGAAGAGGAAGCCGAAGAAGAGGCTGAAGAAGAGGAAGCCGAAGAAGAGGC
 spacer length: 86 repeater length: 21

18986   3422820 GAAGAAGAGGAAGCTGAAGAA GAGGAAGCCGAAGAAGAGGCTGAAGAAGAGGAAGC spacer length: 35 
repeater length: 21

18987   3422877 GAAGAAGAGGAAGCTGAAGAA ATAGAGAACAACGATACAGACAACAACGATACAGA
18988   
18989   
18990   crispr 7
18991   3065473 CCGTTGGCGTTGAGCGCATAGA 

CACTGTTATCGTAACTCCCGGCGTACACGGTTCCGTCGGATCCGATCGCAGGGGAGCTATAAATGCGTCCGCTGGTAGCGTAACTC
CATTTGAGGGT spacer length: 97 repeater length: 22

18992   3065593 CCGTTGGCGTTGAGCGCATAGA 
CGCTGTTATCGTAACTCCCCACGTACACGGTCCCATCTGACCCGATCGCAGGGGAACCATAGTAGATACGGCCGCCGGTAGCGTAC
GTCCATTTGAGGGT spacer length: 100 repeater length: 22

18993   3065716 CCGTTGGCGTTGAGCGCATAGA 



CAGACAACAACGATACAGACAACAACGATACAGACAACAACGATACAGACAACAACGATACAGACAACAACGATACAGACAACAAC
GGTACAGATAATAG

18994   
18995   
18996   crispr 8
18997   2136727 AAACTTCTGGATGCGATGATTGT 

ATGTATCGGCAACATATACATTACCCGAAGAATCTGCTGTAACACCAAATGGTTGAATTAACTGTCCGTCATTGCTGCCATAAGAA
CCCCATCCAGCAAGGAATGTTCCGTTGCTGT spacer length: 117 repeater length: 23

18998   2136868 AAACTTCTGGATGCGATGATTGT 
TTGTATCAGCAACATAAACATTACCCAAAGAATCTACAGCGATACCATATGGACGAGAAAATTGTCCGTCGCTACTGCCATAATAA
CCCCATCTGGTAATGAAGTTGCCGCTGTTGT spacer length: 117 repeater length: 23

18999   2137009 AAACTTCTGGATGCGATGATTGT 
GAAATTGCAGAAAGAGCACTGGGACCGGAACATCCAAATGTAGGAACTTGCCTTCAAAACTTAGCAATTTTTTATTACGAACAACG
AAAATATCTTAAGGCCAGATCCTATTGTGAG

19000   
19001   
19002   crispr 9
19003   2994142 TAGAACGCACTGCCACCGATGCT TGGAATGACCACCGAGGTCAGGCCGTTGCATTC spacer length: 33 

repeater length: 23
19004   2994199 TAGAACGCACTGCCACCGATGCT TGTAACACTGTCAGGAATGACCACCGAGGTCAGGCCGCTGCATTT spacer 

length: 45 repeater length: 23
19005   2994268 TAGAACGCACTGCCACCGATGCT GACATTGTTTCCTATGGGCACAGAGGTCAGGCCGGAACATCCATA
19006   
19007   
19008   crispr 10
19009   2277849 CTCCTGAAATATCCGAGTTAAAAAA CTTGACTCAACTTGACATATTTAGCAATCAATTGAGTTCGCTT spacer 

length: 43 repeater length: 25
19010   2277918 CTCCTGAAATATCCGAGTTAAAAAA 

TCTTACAACACTTAACCTTCATAAAAATAAATTGAGTTCGTTTCCTCCTGAAATATCAAAGTTGAAAAATCTTATTGGGCTTGACA
TCTCCAGAAATAGATTAGGTTCTCTT spacer length: 112 repeater length: 25

19011   2278056 CTCCTGAAATATCCGAGTTAAAAAA 
CCACGGTTGATGTTGGTGATTATCCTGCTGGAATTGCAATGCACCCTGATGGGAAGTACGTGTATGTGACGAATGTTATCAGCAAC
ACCGTCACCATAATTAACGTAGCTAC

19012   
19013   
19014   crispr 11
19015   1022230 AATTGTCTGTTGAATCGTCAGTTGAAT CATCTGTTGAATCGTCTGTT spacer length: 20 repeater 

length: 27
19016   1022278 AATTGTCTGTTGAATCGTCAGTTGAAT 

CATCTGTTGAATCGTCTGTTGAATCGTCTGTTGAATTGTCTGTTGAATCGTCTGTT spacer length: 56 repeater 
length: 27

19017   1022362 AATTGTCTGTTGAATCGTCAGTTGAAT 
TCGGCAACATAAACATAACCCGAAGGATCTGCAGCAACACTATGTGGGTGATCAAA

19018   
19019   
19020   crispr 12
19021   504579 ATTCAGAAATTTGATAGCAGTGGTAAA 

CTTCTTACTAGCTGGGGTTCTTATGGCAGTGAGGATAGGGAATTTAGCTCTCCATTTGGTGTAACTGTTGATTCTTTGGGTAATGT
TTATGTTGCCGACACTTGCAATTATCG spacer length: 113 repeater length: 27

19022   504720 ATTCAGAAATTTGATAGCAGTGGTAAA 
TTTCTTACTGGATGGGGTTCCTCTGGGGATAGCTCTGGACAATTTAGTCTACTTAGTGGAATAACTGTCGATCCTGCTGACCACGT
TTATGTCGCCGATACTAATAATCATCG spacer length: 113 repeater length: 27

19023   504861 ATTCAGAAATTTGATAGCAGTGGTAAA 
CCGAAGAAGAGGCTGAAGAAGAGGCTGAAGAAGAGGCTGAAGAAGAGGAAGCCGAAGAAGAGGAAGCCGAAGAAGACTTAGAGGAC
GACTTAGAAGAAGATCTGGAAGAATTC

19024   
19025   
19026   crispr 13
19027   1593101 GCCTGCTCATCAGATACAGGATGAGCC TGCCCATCAGATACAGGATG spacer length: 20 repeater 

length: 27
19028   1593149 GCCTGCTCATCAGATACAGGATGAGCC TGCCCATCAGATACAGGATGAGCCTGCCCATCAGATACAGGATG 

spacer length: 44 repeater length: 27
19029   1593221 GCCTGCTCATCAGATACAGGATGAGCC AAAATGGAGCAAATTCAGGACAGAGTAAAAACCTGATTCCTCAA
19030   
19031   
19032   crispr 14
19033   1991689 TCAATTGCTTTTCTCGACTCTCCAAGAT 

CATTATATGCTAGACCCATATCTCCAAGGTTATCTACTTCTTTTCGCCAGTACCCAAGTTCTTGAGCAATTTTCAGTGCCTTTTCA
TGACA spacer length: 91 repeater length: 28

19034   1991809 TCAATTGCTTTTCTCGACTCTCCAAGAT 
TATTATATGCTAGACCCATATCTCCAAGGTTATTTACTTCTTTTCGCCGGTACCCAAGTTCTTGAGCAATTTTCTGTGCCTTTTCA



TGACA spacer length: 91 repeater length: 28
19035   1991929 TCAATTGCTTTTCTCGACTCTCCAAGAT 

ATCAGTTGTTCCTGAATCGTCAGTTGAATCATCTGTTGAATCATCTGTTGAATCGTCAGTTGAATCATCAGTTGTTCCTGAATCAT
CTGTT

19036   
19037   
19038   crispr 15
19039   1055806 GATATAGTCCGGTTGGATTGTGGGGTAATAT AGTCCGGTTGGATTGTGGGG spacer length: 20 

repeater length: 31
19040   1055858 GATATAGTCCGGTTGGATTGTGGGGTAATAT 

AGTCCGGTTGGATTGTGGGGTAATATAGTCCGGTTGGATTGTGGGGTAATATAGTCCGGTTGGATTGTGGGGTAATATAGTCCGGT
TGGATTGTGGGGTAATATAGTCCGGTTGGATTGTGGGG spacer length: 124 repeater length: 31

19041   1056014 GATATAGTCCGGTTGGATTGTGGGGTAATAT 
AGTTGAATCATCAGTTGTTCCTGAATCATCTGTTGAATCATCAGTTGTTCCTGAATCATCTGTTGAATCATCAGTTGTTCCTGAAT
CATCGACTCCAGCACCTGAATCTCCAGTACCGGGGTCT

19042   
19043   
19044   crispr 16
19045   2278117 TTCGCTTCCTCCTGAAATCTCAGAGTTGAAAAA CTTGACTCAACTCGATGTTTCAGGTAATCAATTGA spacer 

length: 35 repeater length: 33
19046   2278186 TTCGCTTCCTCCTGAAATCTCAGAGTTGAAAAA 

TCTTATTTGGCTTGATATCTCCAGAAATAAATTGGGTTCGCTTCCTCCAGAAATAGTAAAGTTGAAAAATCTTATTTGGCTTAATA
TCTCTAGGAATAAATTGA spacer length: 104 repeater length: 33

19047   2278324 TTCGCTTCCTCCTGAAATCTCAGAGTTGAAAAA 
GATTGTAACTTTCTTCTGGGTTCCTATTTCTTCAGTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAATAGGGCAAAAATTTCC
GTTATTTGGCCAGAAAAG

19048   
19049   
19050   crispr 17
19051   1767536 ACATACGTGTATGTGACTAATATTGTCAGCAATAC 

TGTCACTGTGATTAACGCAGCTACAAACACTGTTGCAGCCACGGTTGATGTTGGCCAGAATCCTTCCGGAATAGCCGTGAACCCTG
CTGG spacer length: 90 repeater length: 35

19052   1767662 ACATACGTGTATGTGACTAATATTGTCAGCAATAC 
CGTTACTGTGATTAACGCAGCTACAAACACTGTTGCAGCCACGGTTGATGTTGGCCAGAATCCTTCCGGAATTGTAGTGCATCCTG
CTGG spacer length: 90 repeater length: 35

19053   1767788 ACATACGTGTATGTGACTAATATTGTCAGCAATAC 
TCAAAGCTTATTTCTTCCCAAGAAGAAATGATCGTTTCAATCCTTGTTTTAGTGGCTGTTGCTGTTTTAGAGGGTCGTTTTCCCTT
ATTT

19054   
19055   
19056   crispr 18
19057   1834632 CCCCAGATGTAGAGACTGGTTCTCTCATAATACATG 

GCGACTTTGTTGTAAACAAGAGTAAAGAATCCCATTGTATATTCCTCCAGATTACGATTCCTGTTCAATTTATTCTTCCGAAAAGA
TAGCTAAGGAAGCGATTACTTTTCAGTTCAAATAGATATTATTAATCCGTATCCATTGTTATTTAGTTCCAGCC spacer 
length: 160 repeater length: 36

19058   1834829 CCCCAGATGTAGAGACTGGTTCTCTCATAATACATG 
GCGACTTTGTTGTAAACAAGAGTAAAGAACCCCATTGTATATTCCTCCAGATTTCGATTCCTGTTTTATTTGTTCTTCCGAAAAGA
TAGCTAAGGAAGCGATTACTTTTCAGTTCAAATAGATATTATTAATCCGTATCCATTGTTATTTAGTCCCAGGC spacer 
length: 160 repeater length: 36

19059   1835026 CCCCAGATGTAGAGACTGGTTCTCTCATAATACATG 
TTGATATAATCATCAACATAAACACCGCCAGAAGAATCTACAGCAACACTATATGGAAGATTGAATTGTCCGTCGCCCCCGCCATA
ATAACCCCATTTTGAAACAAAAGTATAATTTTCGGTATGCTTAGGGAAAACAGTTATCGTAGCTGATTTCGAAT

19060   
19061   
19062   crispr 19
19063   2390577 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT TGCGAGGTTCGGAGAGAGTAGAGGGAAGAAAATG 

spacer length: 34 repeater length: 37
19064   2390649 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT TATAGGCCCGTTGTACGGAGTCGGGGTACCTGTT 

spacer length: 34 repeater length: 37
19065   2390721 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT CGGGAAAACGTACCGTTGGGTTGTTGAAACTGCA 

spacer length: 34 repeater length: 37
19066   2390793 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT AAATCAAACGGTGCCCATTTGTCCCCCGGGAAAAC 

spacer length: 35 repeater length: 37
19067   2390866 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT 

TGGAATATCTTTCTCAATTCGGAAGCGAGTTCAAGTTTTAATCCTTGTTTTAGTGGATCTTGCTCACGAATAAATCATTATAATGG
CCTGCCTGTAAAATCAAAG spacer length: 105 repeater length: 37

19068   2391009 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT AGAGAAGACCTCGATGCCATAGACGAGATGCTAT 
spacer length: 34 repeater length: 37

19069   2391081 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT CCTTGGCAGGTTCGCAATTGAACTTGGAGCAGATG 
spacer length: 35 repeater length: 37

19070   2391154 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT GAAATCGAAGTGGGGGAAACCGTTGGCACCCTTG 



spacer length: 34 repeater length: 37
19071   2391226 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT ACAAGATGCCTACAATCAACGTCCACAAAGGCAAGT 

spacer length: 36 repeater length: 37
19072   2391300 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT TTTTATCTGAACATTCGGAACATCTACATAGAATTTG 

spacer length: 37 repeater length: 37
19073   2391375 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT TTATACCGACCTCTCCCAGGCTGTAGCCGGATT 

spacer length: 33 repeater length: 37
19074   2391446 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT ACAGTGGTTTGATATTACCAATTCCACAGAACAAGAAG 

spacer length: 38 repeater length: 37
19075   2391522 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT TCTATTGAATTTTGATGAAGTCGTGTACGGGAATT 

spacer length: 35 repeater length: 37
19076   2391595 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT ATTGCTTCCTGGTCCCCGACTCGGTACCTGATGCTT 

spacer length: 36 repeater length: 37
19077   2391669 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT GTCAATGCAGCGGCTGGGACAGATCCATGTATCT 

spacer length: 34 repeater length: 37
19078   2391741 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT GAGGAACCATCAGATGATGAAATTGACAGCATTATTA 

spacer length: 37 repeater length: 37
19079   2391816 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT TGTCAGGTTCGATACTTCACCTACTGATGCTTATA 

spacer length: 35 repeater length: 37
19080   2391889 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT ATAGTCCCAGAGCTCCCTTAGAAGATCATACAGCC 

spacer length: 35 repeater length: 37
19081   2391962 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT TCACTTGCTTTTGTATCAGACATCTTTTCCACCTT 

spacer length: 35 repeater length: 37
19082   2392035 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT TTTTTGCAATTTTCACCGTATCACCGTAGAAATC 

spacer length: 34 repeater length: 37
19083   2392107 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT CACATATAAACCCCATTGACCCCCGTATACTCACT 

spacer length: 35 repeater length: 37
19084   2392180 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT AGTTCCCTCAACTCTTTATATTGATTTTTGGAGA 

spacer length: 34 repeater length: 37
19085   2392252 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT CAATTTGTACTGCCCGGACAAAACACATCTGTACTTT 

spacer length: 37 repeater length: 37
19086   2392327 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT TTTAGATTTTAATGATTCTCCTTCTTCGGAATCC 

spacer length: 34 repeater length: 37
19087   2392399 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT TTTTTGATTGCTGAGTGTTCATATTCAGAATATT 

spacer length: 34 repeater length: 37
19088   2392471 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT CAAATCCAGGTAAAAGCGTGAATGCTATGAGAAGA 

spacer length: 35 repeater length: 37
19089   2392544 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT TTCCCATAATAAGAATATGTCCTGATTGCAATGAA 

spacer length: 35 repeater length: 37
19090   2392617 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT ATATTCACTTACTGATAATCTGAACGAACACCCAGGG 

spacer length: 37 repeater length: 37
19091   2392692 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT CCCTACCGACCCGGTCATCATGAGAAAACGAGAGTAC 

spacer length: 37 repeater length: 37
19092   2392767 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT 

CCTTGCGATATTCATGGGCGTTATGGTTCTGGCAGCTCTT spacer length: 40 repeater length: 37
19093   2392845 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT ATCCCAACGCTTACCGAGTCACCTATGTTATACTT 

spacer length: 35 repeater length: 37
19094   2392918 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT CTTTAATTTTTCTTGGGGTTGTAATCCTTCAAATT 

spacer length: 35 repeater length: 37
19095   2392991 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT ATTGATTGGGTTTGATGTATACATATACATAAAAC 

spacer length: 35 repeater length: 37
19096   2393064 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT ATTAACTGCGGGTTAACAGCTAACAAGCGCAGACTT 

spacer length: 36 repeater length: 37
19097   2393138 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT AGTGAAATTATCTGAGTTCCCATGAGTTCAATATCA 

spacer length: 36 repeater length: 37
19098   2393212 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT TGGTCCGCAGATGATACTTACGCGGGGAACGGT 

spacer length: 33 repeater length: 37
19099   2393283 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT GCTACTATTCCTGTAGATGATTTACAGGTTCTTG 

spacer length: 34 repeater length: 37
19100   2393355 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT CTGATTGAACAGAAGAAAAAACATCCGCATATCAAA 

spacer length: 36 repeater length: 37
19101   2393429 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT TCGCCTGTATCATCGGCGGTAGAATTCGCGACGTA 

spacer length: 35 repeater length: 37
19102   2393502 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT GAAGAAAACGAAGAATTGCAGTGAAAAACGGATACT 

spacer length: 36 repeater length: 37
19103   2393576 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT AACACATGACTGAATACAATACAGAATTTGAAATA 

spacer length: 35 repeater length: 37
19104   2393649 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT CGATATGCAAATACTTTATCTTGATGCAGTTCAAAA 

spacer length: 36 repeater length: 37
19105   2393723 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT GCCGAACTAAACGGGGGAACCTCAAACTACATCGA 

spacer length: 35 repeater length: 37



19106   2393796 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT ATTAAGAAGATTTTGGAGGAAGATGAATGACTGAAGA 
spacer length: 37 repeater length: 37

19107   2393871 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT GATGGAGTATCTTCTCAAGGATACAAATTTCAAAT 
spacer length: 35 repeater length: 37

19108   2393944 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT ATGATTGATGTTGCCACGGAAACGCAGAAGGAGAGA 
spacer length: 36 repeater length: 37

19109   2394018 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT TTCTTCTATTGTGTGAGTGTCTGCGAACTTCTTAAT 
spacer length: 36 repeater length: 37

19110   2394092 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT AGAACTTATCAAAATGATAGATGAACAGCCCGTTA 
spacer length: 35 repeater length: 37

19111   2394165 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT TGGGCTTCCTTTCGTTCTTCTTCTATATCGTATTTT 
spacer length: 36 repeater length: 37

19112   2394239 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT GAGCTTTTGGGAGCACTTGGTGGCACTGAAGCAA 
spacer length: 34 repeater length: 37

19113   2394311 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT TTTCTTGTATCTTCATGGTCAATTTTGGTCATTGT 
spacer length: 35 repeater length: 37

19114   2394384 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT ACTTATTCTCTATATTCTAATACGCTAAACTCATAT 
spacer length: 36 repeater length: 37

19115   2394458 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT TTTGTGCAATCGTCTTTGATATATTAATGATTTTT 
spacer length: 35 repeater length: 37

19116   2394531 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT TTCTCTGAGGATGATGAGGACCTTACCGAAGACG 
spacer length: 34 repeater length: 37

19117   2394603 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT TACATGAAAGTGGATAGGGGATTTAAAAAAGGAAAA 
spacer length: 36 repeater length: 37

19118   2394677 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT ACCTACACCGCTTCTGAGAGGTCTGTTCAAT spacer 
length: 31 repeater length: 37

19119   2394746 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT CGGGCATAGACACATTTTCGTATATCGAACGG 
spacer length: 32 repeater length: 37

19120   2394816 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT TTTCGGAAATGTCCAGACTTGGGGCAATCAAATCA 
spacer length: 35 repeater length: 37

19121   2394889 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT TTTGTTTTTTTCTGTCCCATAAACGAGCGTTAAGG 
spacer length: 35 repeater length: 37

19122   2394962 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT GCAATATGATCATGATATTGACAGCCGCGAGGAT 
spacer length: 34 repeater length: 37

19123   2395034 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT TTTTTTTTCGGCCATTCGTTTCACCCATCATTTTCA 
spacer length: 36 repeater length: 37

19124   2395108 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT CGTTCGCCTGCAAAGATAACTAACACTTACTGATAT 
spacer length: 36 repeater length: 37

19125   2395182 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT CCCGGGACTAAAGAAAGGCGGGGGCACCGGGTCAA 
spacer length: 35 repeater length: 37

19126   2395255 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT TCCCCACTCGAGTACAGGACCGTAGACCCGCTGTAA 
spacer length: 36 repeater length: 37

19127   2395329 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT TGATTGTAACTTTCTTCTGGGTTCCTATTTCTTC 
spacer length: 34 repeater length: 37

19128   2395401 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT TTCCCCAGATATCCAAGAGTATCCCCTTCATTTC
19129   
19130   
19131   crispr 20
19132   3870788 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT CAAAAAGGCTAAGTTTTGACGCAAGGCCTTCTATG 

spacer length: 35 repeater length: 37
19133   3870861 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT CGAAGATTTGTTACTGTATTTGGAATATCAAATGAT 

spacer length: 36 repeater length: 37
19134   3870935 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT TGTTATAAACGTTGTCCGTATCAATGTACATCAGGAT 

spacer length: 37 repeater length: 37
19135   3871010 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT ATAGACGACTTGAAAGAAAACATCGAGATATCGA 

spacer length: 34 repeater length: 37
19136   3871082 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT ATTGATAGCATCGGATGTATACATATACATAAAAC 

spacer length: 35 repeater length: 37
19137   3871155 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT 

TTTGTTAGGCGCTCGGTCTCGATTAATTCGGTGGATGTCCCA spacer length: 42 repeater length: 37
19138   3871235 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT ACTATTTTTATAATTGTTTTTGTTATACCGTCAAT 

spacer length: 35 repeater length: 37
19139   3871308 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT AGTCGCACATGTTGCCAATGCTCCGAAATATTAT 

spacer length: 34 repeater length: 37
19140   3871380 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT ACTCAATATATTACGATCTCTGGTGGAACGAAATA 

spacer length: 35 repeater length: 37
19141   3871453 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT GAATCGCAAGCAGCGCGGCTGACATAATCAATGGA 

spacer length: 35 repeater length: 37
19142   3871526 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT CATATAACACAAGGGGAATTTTCATATTTTAATA 

spacer length: 34 repeater length: 37
19143   3871598 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT TGTTCTTTGTGGAGAGGATGATTTTCATTTGTA 



spacer length: 33 repeater length: 37
19144   3871669 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT AGATAGAGAGTATGATAGAGTTCCTGTACACA 

spacer length: 32 repeater length: 37
19145   3871739 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT TTTCGTTGTTATCTTTTCCAAATAATCGCATACG 

spacer length: 34 repeater length: 37
19146   3871811 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT GTAAGAATCGTCATATCATTTGATATGACATAAAAAT 

spacer length: 37 repeater length: 37
19147   3871886 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT TTTTTGTTCGGGGGTAATCCCCCCTGAACCATACCGA 

spacer length: 37 repeater length: 37
19148   3871961 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT AGGATGAAAACATAACTTCCCTATCAAATCCAACCC 

spacer length: 36 repeater length: 37
19149   3872035 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT CTATTAAAGAAGCAAAGAAGGAAAGAGAGCAACTTG 

spacer length: 36 repeater length: 37
19150   3872109 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT ACAGCTACAATTTCCCGGATAGTGGAATCGTCAATA 

spacer length: 36 repeater length: 37
19151   3872183 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT GAGGAGGCTGAAGGAGTCTAAAATCCTTGAAGAAA 

spacer length: 35 repeater length: 37
19152   3872256 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT AGGATGACAAACGCATTAGCAGCATTTTCAAAAGA 

spacer length: 35 repeater length: 37
19153   3872329 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT AACATATCCGCCATTTGCTTTAATGAGGATTGCAGA 

spacer length: 36 repeater length: 37
19154   3872403 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT AACTCCCTTTTTCTTCTATCGCATCATCCCGATAA 

spacer length: 35 repeater length: 37
19155   3872476 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT TGGAATTATCTGAGTTCCCATGAGTTCGATATCG 

spacer length: 34 repeater length: 37
19156   3872548 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT CTACCTTGCTTGTTTTTGTGACAGGGATAAAAGAA 

spacer length: 35 repeater length: 37
19157   3872621 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT ATGAAAGAGTCTCAGGAAAAGTATTGTCCTGTAG 

spacer length: 34 repeater length: 37
19158   3872693 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT ACGCCCGTTCAATTCGGGCAGACGGCAACATAGCA 

spacer length: 35 repeater length: 37
19159   3872766 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT GAAAGTAGGAATGATATTCCAAGGGGGTAAATAC 

spacer length: 34 repeater length: 37
19160   3872838 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT ATGGTGATAATTCGGGGGGTATACATGAGAATTATC 

spacer length: 36 repeater length: 37
19161   3872912 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT CGACGGCAGACTATTTTGTAATGTGTACATGGGCT 

spacer length: 35 repeater length: 37
19162   3872985 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT AACTTCAGGAAAAAAGGTTCATCAGAGAAGGTGAAC 

spacer length: 36 repeater length: 37
19163   3873059 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT ACGATAACAGGAAAGACGTCATAGTATTCTGTGAC 

spacer length: 35 repeater length: 37
19164   3873132 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT 

ATTGATATCTGAGAACGAGCTCAGACCCGGAAACTCGGAAAAT spacer length: 43 repeater length: 37
19165   3873213 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT AACAAGCGTGAGCCCCTATGTAAGCGTCCCACTGA 

spacer length: 35 repeater length: 37
19166   3873286 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT CAGATGAAAATGAACGGGATCATAAACACGATCAG 

spacer length: 35 repeater length: 37
19167   3873359 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT CACACGAAAGCAGGCAGACGACACTATTAAAAAAG 

spacer length: 35 repeater length: 37
19168   3873432 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT AGTTTAGGGTTTTACAGTACTCGGATGACCAAT 

spacer length: 33 repeater length: 37
19169   3873503 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT TTTTTCATAGATATTATCATTTATTTCTTGATCT 

spacer length: 34 repeater length: 37
19170   3873575 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT GACGTGGTGTAAGTGAATTTGGGTGTTATGAGT 

spacer length: 33 repeater length: 37
19171   3873646 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT TACTCATTTTTCCATTCTCCTGGGGTCGCTCTTAC 

spacer length: 35 repeater length: 37
19172   3873719 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT TTAAAAAATGGTATCGAAGAAGGTTGTTGGGGGGTGA 

spacer length: 37 repeater length: 37
19173   3873794 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT ATATGGAGGTATACTATTTTGGCTGAAAATATAGAT 

spacer length: 36 repeater length: 37
19174   3873868 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT AGTGTTGAATTATCTCAGAGTCAAGTTTTGAGAGTAT 

spacer length: 37 repeater length: 37
19175   3873943 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT AACCGTATATGAAAAGACAAGATCTACTTTCGATA 

spacer length: 35 repeater length: 37
19176   3874016 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT ATTTTTAGACTTCTTATGGTACAAGTTACATTCAA 

spacer length: 35 repeater length: 37
19177   3874089 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT TTGACAAATCAGATAATAATCCTATATGCCCTTGGG 

spacer length: 36 repeater length: 37
19178   3874163 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT GGGATTAATTTTCGAGTAAAAGAATTAGAGTGTGA 

spacer length: 35 repeater length: 37



19179   3874236 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT ACTCTTAGGACCTAATACATATTATGTTAGCAATTCT 
spacer length: 37 repeater length: 37

19180   3874311 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT ACACATAAAAAAAATAGAATAATGCAGAGAGTTAAA 
spacer length: 36 repeater length: 37

19181   3874385 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT AAAGAAGATGAACTAACGTATGAATATTTAGAACAG 
spacer length: 36 repeater length: 37

19182   3874459 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT TTGATGACGTAATAGCTCGTACTTCGACATCTGGG 
spacer length: 35 repeater length: 37

19183   3874532 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT CCTGCGGAGGAATCTAACCGCCTACAATGTATTCCCA 
spacer length: 37 repeater length: 37

19184   3874607 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT GAAAATAAGGGTGTGATTCCTTGAGAGAAGTAT 
spacer length: 33 repeater length: 37

19185   3874678 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT GTTTGCTTCTCTTTTCGCGGCTTCAATTAGTATTT 
spacer length: 35 repeater length: 37

19186   3874751 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT ACATGCCACGGGCGCGCGCGTTCATCGGCGGGACCA 
spacer length: 36 repeater length: 37

19187   3874825 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT TGGAATTGTTGGGATTTCTGTAGAAGAACAGAAGAAA 
spacer length: 37 repeater length: 37

19188   3874900 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT TTTTCTCCCCTTCTTCAAGGGCCTGTTGTACTTC 
spacer length: 34 repeater length: 37

19189   3874972 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT AAAAAACAGTCACCAGAAAATACTATTCTTCA 
spacer length: 32 repeater length: 37

19190   3875042 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT ATATTCTGCTCAATCACCGACTGCATCCACTTCTC 
spacer length: 35 repeater length: 37

19191   3875115 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT AGTGCCTCTTGATACCCCTTTGAAGTGTGTATATA 
spacer length: 35 repeater length: 37

19192   3875188 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT TCTATTTCCTTGAACTGAACTCCGTGAAGTGCGAATC 
spacer length: 37 repeater length: 37

19193   3875263 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT AAATAATTTGGAATCATTATCATGCGCTGAAGA 
spacer length: 33 repeater length: 37

19194   3875334 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT ACGTTCCGCGTCGATGGTCACAAGATCGCAATGC 
spacer length: 34 repeater length: 37

19195   3875406 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT ATCCAAAAAGGATAGCACCTGTCCGCGACGATTGG 
spacer length: 35 repeater length: 37

19196   3875479 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT ACCGATACCAGCGAATGGCAAAAGATCAAACACCTC 
spacer length: 36 repeater length: 37

19197   3875553 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT TTCCGGTTATGAAACATACTGCCGGAACAACATT 
spacer length: 34 repeater length: 37

19198   3875625 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT AGGTGACGCTAGGCCGATATATCGAAGGCTTAGC 
spacer length: 34 repeater length: 37

19199   3875697 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT ATTTCTGGCTCCCTCGAAATTGATGAAATGTAT 
spacer length: 33 repeater length: 37

19200   3875768 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT TTATGAATACTACTATATATACTTTTTTAATTA 
spacer length: 33 repeater length: 37

19201   3875839 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT ATCATCAGTTGAATCGTCAGTTGAATCATCAGT
19202   
19203   
19204   crispr 21
19205   4639744 CTATAGAGAACAACGATACAGACAACAACGATACAGACAA 

CAACGATACAGACAATAACACTACAGACAACAACACTATAGAGAACAACGATACAGACAACAAC spacer length: 64 
repeater length: 40

19206   4639849 CTATAGAGAACAACGATACAGACAACAACGATACAGACAA CAACGATACAGACAATAACACTACAGACAACAAC 
spacer length: 34 repeater length: 40

19207   4639924 CTATAGAGAACAACGATACAGACAACAACGATACAGACAA TTATGGCGGTGGCGATGGGCAATTTAGCTCTCCA
19208   
19209   
19210   crispr 22
19211   2339090 GTTTCAATCCTTGTTTTAGTGGCTGTTGCTGTTTTAGTTG 

AATGAACAGTTGAGGATAATAGCGATGTTTATAAGTTTCAATCCTTGTTTTAGTGGCTGTTGCTGTTTTAGCATTGAAGTATCAAG
TGTTTGTGCATATTTTCT spacer length: 104 repeater length: 40

19212   2339235 GTTTCAATCCTTGTTTTAGTGGCTGTTGCTGTTTTAGTTG 
AGGTTGAAGATCTGACTGTGAAGGAGGGCTATATGTTTCAATCCTTGTTTTAGTGGCTGTTGCTGTTTTAGTCGGAAACAAAATGG
ATTTAATTGGCCAAGAAG spacer length: 104 repeater length: 40

19213   2339380 GTTTCAATCCTTGTTTTAGTGGCTGTTGCTGTTTTAGTTG 
TACAGACAACAACGATACAGACAACAACGATACAGACAACAACGATACAGACAACAACGATACAGACAACAACGGTACAGATAATA
GTAATAATAGCGATAATA

19214   
19215   
19216   crispr 23
19217   1022559 TCAGTTGTTCCTGAATCGTCAGTTGAATCATCTGTTGAAT 

CATCAGTTGTTCCTGAATCATCAGTTGAATCATCTGTTGAATCATCAGTTGTTCCTGAATCATCTGTTGAATCATCTGTTGAATC 



spacer length: 85 repeater length: 40
19218   1022685 TCAGTTGTTCCTGAATCGTCAGTTGAATCATCTGTTGAAT 

CATCAGTTGTTCCTGAATCATCAGTTGAATCATCTGTTGAATCATCAGTTGTTCCTGAATCATCAGTTGAATCATCTGTTGAATC 
spacer length: 85 repeater length: 40

19219   1022811 TCAGTTGTTCCTGAATCGTCAGTTGAATCATCTGTTGAAT 
AGACAACAACGATACAGACAACAACGATACAGACAACAACGATACAGACAACAACGATACAGACAACAACGGTACAGATAATAGT

19220   
19221   
19222   GCA_000970125.1_ASM97012v1_genomic.fna(findCrispr):
19223   START       REPEAT                           

SPACER                                             
19224   crispr 1
19225   4593523 AAAA 

TAACAACAATACAGAGAACAACAATACAGACAATAACACTATAGAGAACAACACTATAGAGAACAACGATACTGATAACAACACTA
CAGGAACAACA spacer length: 97 repeater length: 4

19226   4593625 AAAA TAACAACAATACAGAGAACAACAATACAGACAATAACACTACAGGAACAACA spacer length: 52 
repeater length: 4

19227   4593682 AAAA TAACAACAATACAGAGAACAACAATACAGACAATAACACTACAGGAACAACA spacer length: 52 
repeater length: 4

19228   4593739 AAAA ACGGTTACAATTGCTTCTGCTGTTCTCTGTCGCACATATCTGTCTTGATCTG
19229   
19230   
19231   crispr 2
19232   4593544 ACAA 

CAATACAGACAATAACACTATAGAGAACAACACTATAGAGAACAACGATACTGATAACAACACTACAGGAACAACAGAAAATAACA
ACAATACAGAG spacer length: 97 repeater length: 4

19233   4593646 ACAA CAATACAGACAATAACACTACAGGAACAACAGAAAATAACAACAATACAGAG spacer length: 52 
repeater length: 4

19234   4593703 ACAA CAATACAGACAATAACACTACAGGAACAACAGAAAATAACAACAATACAGAG spacer length: 52 
repeater length: 4

19235   4593760 ACAA CAACGATACAGACAACAACGATACAGACAACAACGATACAGACAACAACGAT
19236   
19237   
19238   crispr 3
19239   4593547 ACAA 

TACAGACAATAACACTATAGAGAACAACACTATAGAGAACAACGATACTGATAACAACACTACAGGAACAACAGAAAATAACAACA
ATACAGAGAAC spacer length: 97 repeater length: 4

19240   4593649 ACAA TACAGACAATAACACTACAGGAACAACAGAAAATAACAACAATACAGAGAAC spacer length: 52 
repeater length: 4

19241   4593706 ACAA TACAGACAATAACACTACAGGAACAACAGAAAATAACAACAATACAGAGAAC spacer length: 52 
repeater length: 4

19242   4593763 ACAA CGGTTACAATTGCTTCTGCTGTTCTCTGTCGCACATATCTGTCTTGATCTGA
19243   
19244   
19245   crispr 4
19246   4593541 AGAA 

CAACAATACAGACAATAACACTATAGAGAACAACACTATAGAGAACAACGATACTGATAACAACACTACAGGAACAACAGAAAATA
ACAACAATACA spacer length: 97 repeater length: 4

19247   4593643 AGAA CAACAATACAGACAATAACACTACAGGAACAACAGAAAATAACAACAATACA spacer length: 52 
repeater length: 4

19248   4593700 AGAA CAACAATACAGACAATAACACTACAGGAACAACAGAAAATAACAACAATACA spacer length: 52 
repeater length: 4

19249   4593757 AGAA GGATCCGTGCAACGATACAGAAAAGGATGAGATTTGCCCGGATGTACCGGAA
19250   
19251   
19252   crispr 5
19253   4593443 AGGAA CAACAGAAAATAACAAAACTACAGATAGCAAAGCTACAGGAACGACAAAAAATAACAACAATA spacer 

length: 63 repeater length: 5
19254   4593512 AGGAA 

CAACAGAAAATAACAACAATACAGAGAACAACAATACAGACAATAACACTATAGAGAACAACACTATAGAGAACAACGATACTGAT
AACAACACTA spacer length: 96 repeater length: 5

19255   4593614 AGGAA CAACAGAAAATAACAACAATACAGAGAACAACAATACAGACAATAACACTA spacer length: 51 
repeater length: 5

19256   4593671 AGGAA CAACAGAAAATAACAACAATACAGAGAACAACAATACAGACAATAACACTA spacer length: 51 
repeater length: 5

19257   4593728 AGGAA AACAACAATACAGAGAACAACAATACAGACAATAACACTACAGGAACAACA
19258   
19259   
19260   crispr 6
19261   1198345 ATGGTCACAGAGGTCAGGGC AGCGCAGCCCTTGAACGAATAGCTGCCGATGCTGATGACATTATTTCC spacer 

length: 48 repeater length: 20



19262   1198414 ATGGTCACAGAGGTCAGGGC 
GATACAGTCGCAGAATGCATAGTTGCCGATGCTGGTGACATTGTTTCCTATGTTCACCGAGGTAATGGAGATGCAGCCCTGGAATG
CGCTGGTGCCGATTTCGGTGACGCTGTCCGG spacer length: 117 repeater length: 20

19263   1198552 ATGGTCACAGAGGTCAGGGC 
ACGATACAGACAACAACGATACAGACAACAACGATACAGACAACAACGATACAGACAACAACGATACAGACAACAACGGTACAGAT
AATAGTAATAATAGCGATAATAGCGATACAG

19264   
19265   
19266   crispr 7
19267   3024069 CAAAAACGGTTCCAATTGCT 

TCTGCTGTTCTCTGTCGCACATCACTATCGTGATCTGAAGTCAGTCTGTGTAAATCTTGCCATGCCTGTTCTTTATCCGGGACATA
T spacer length: 87 repeater length: 20

19268   3024177 CAAAAACGGTTCCAATTGCT 
TCTGCTGTTCTCTGTCGCACATCACTATCTTGATCTGAAGTCAGTCTGTGTAAGTCTTTCCATGCCTGTTCTTTATCCGGGACATA
T spacer length: 87 repeater length: 20

19269   3024285 CAAAAACGGTTCCAATTGCT 
CCTGTTGCTCTCTGTCGCACATCGCTATCTTGATCTGAAGTCAGTCTGTGTAAGTCTTTCCATGCCTGTTCTTTATCCGGGACATA
T spacer length: 87 repeater length: 20

19270   3024393 CAAAAACGGTTCCAATTGCT 
GCTGTTCTCTGTCGCACATATCTGTCTTGATCTGAAGTCAATCTGTGTAAATCTTTCCACGCCTGTTCTTTATCCGGGATATATTC
A

19271   
19272   
19273   crispr 8
19274   4937596 CAATAAGAAAAGTAAAGAAG AGACGATAAGAAAAGTAAAGAAGAG spacer length: 25 repeater 

length: 20
19275   4937642 CAATAAGAAAAGTAAAGAAG AGACGATAAGAAAAGTAAAGAAAAG spacer length: 25 repeater 

length: 20
19276   4937688 CAATAAGAAAAGTAAAGAAG CAGAAAAGGATGAGATTTGCCCGGA
19277   
19278   
19279   crispr 9
19280   3702877 GTGGCTGTAACTTTGTTTGT 

TACGGTGTCAATTACAGAAACATTGTTGCTCTGCCAATCTGCCACATATATTTTTGTTCCATCCGGGGTGATTGCAATATCACCAG
GACCGTCTTCTACAGACAC spacer length: 105 repeater length: 20

19281   3703003 GTGGCTGTAACTTTGTTTGT 
TACCGTATCGATTACGGATACGTCGTTGCTGCCTGTATTGGTTATATACACCTTATTTCCATCAGGACTGACTGCAACATCAGTAG
GATGGTCTCCTACAGGCAC spacer length: 105 repeater length: 20

19282   3703129 GTGGCTGTAACTTTGTTTGT 
ACAACAATACAGACAATAACACTACAGGAACAACAGAAAATAACAACAATACAGAGAACAACAATACAGACAATAACACTACAGAC
AACAACACTATAGAGAACA

19283   
19284   
19285   crispr 10
19286   994666 GTTCCTGAATCGTCAGTTGAA 

TCATCTGTTGAATCATCAGTTGTTCCTGAATCATCAGTTGAATCATCTGTTGAATCATCAGTTGTTCCTGAATCATCAGTTGAATC
ATCTGTTGAATCATCAGT spacer length: 104 repeater length: 21

19287   994792 GTTCCTGAATCGTCAGTTGAA TCATCTGTTGAATCATCAGT spacer length: 20 repeater length: 
21

19288   994834 GTTCCTGAATCGTCAGTTGAA TCATCTGTTGAATCATCAGT spacer length: 20 repeater length: 
21

19289   994876 GTTCCTGAATCGTCAGTTGAA ACTACAGGAACAACAGAAAA
19290   
19291   
19292   crispr 11
19293   2887576 CGGACGGGACCGTGTACGTGGG 

GAGTTTAGACGGCAATCTCTATGCGCTCAACCCCGACGGAACAGAAAAATGGAACTACACTACCGGTGGTCAATTCAGGTACGGTT
GCCCTGCAATCGCT spacer length: 100 repeater length: 22

19294   2887699 CGGACGGGACCGTGTACGTGGG 
GAATTACGATAACAGCGTCTATGCGCTCAACCCCAACGGTACCCTCAAATGGAGTTACGCTACCGGTGGTTACATTTATGGCTCCC
CTGCAATCGCT spacer length: 97 repeater length: 22

19295   2887819 CGGACGGGACCGTGTACGTGGG 
ATACAGACAATAACACTACAGGAACAACAGAAAATAACAACAATACAGAGAACAACAATACAGACAATAACACTACAGACAACAAC
ACTATAGAGAA

19296   
19297   
19298   crispr 12
19299   1905789 CATTCATCAGACTTCTGATGGTGG 

TTATATTGTCGCCGGTAGTTCCTATTCAAGCGACGGGAATGTGACAGGGAACCACGGGATTACTGATTATTGGATTGTGAAACTGG
ATACAGGAGGGAATATTGAATGGCAAAAATGCCTTGGAGGTTCAAGTTATGATAAAGCGAGTA spacer length: 149 
repeater length: 24



19300   1905963 CATTCATCAGACTTCTGATGGTGG 
TTATATTGTCGCCGGTGGTTCCTATTCAAAAGACGGGAATGTGACAGGAAACCACGGGAGTAGTGATTATTGGATTGTGAAACTGG
ATACAGGAGGGGATATTGAATGGCAAAAATGCCTTGGAGGTTCAATTGAAGAAGAAGCGCGTA spacer length: 149 
repeater length: 24

19301   1906137 CATTCATCAGACTTCTGATGGTGG 
ACAGACAACAACGATACAGACAACAACGATACAGACAACAACGATACAGACAACAACGATACAGACAACAACGATACAGACAACAA
CGGTACAGATAATAGTAATAATAGCGATAATAGCGATACAGGAACAACAGAAGACGATACTAC

19302   
19303   
19304   crispr 13
19305   4424406 TCCGGTCTGACCACATTGAGCATCCC 

GAACAGCGTAACCACCATCGGTACCAGAGCATTCGAAGATTGCTCCGCTCTGACCTCGTTGAGCATCCCGGACAGTGTAACCACCA
TCGGTGACAACGCGTTCTCAGATTG spacer length: 111 repeater length: 26

19306   4424544 TCCGGTCTGACCACATTGAGCATCCC 
GGACAGCGTAACCAGTATTGGCAATTATATGTTTCAGGGTTGCTCCGGTTTGACCACATTGAGCATCCCGGACAGCGTAACCAGTA
TTGGCAATTATATGTTTCAGGGTTG spacer length: 111 repeater length: 26

19307   4424682 TCCGGTCTGACCACATTGAGCATCCC CGACAATGTCACTACTATTGGTACCAGAGCATTCGAAGATTG spacer 
length: 42 repeater length: 26

19308   4424751 TCCGGTCTGACCACATTGAGCATCCC AGAACAACAATACAGACAATAACACTACAGGAACAACAGAAA
19309   
19310   
19311   crispr 14
19312   994391 AATTGTCTGTTGAATCGTCAGTTGAAT CATCTGTTGAATCGTCTGTT spacer length: 20 repeater 

length: 27
19313   994439 AATTGTCTGTTGAATCGTCAGTTGAAT 

CATCTGTTGAATCGTCTGTTGAATCGTCTGTTGAATTGTCTGTTGAATCGTCTGTT spacer length: 56 repeater 
length: 27

19314   994523 AATTGTCTGTTGAATCGTCAGTTGAAT 
ACAACAGAAAATAACAACAATACAGAGAACAACAATACAGACAATAACACTACAGA

19315   
19316   
19317   crispr 15
19318   3023632 ATATCCAAAAACGGTTACAATTGCTTCTGCT 

ACACTCTGTCGCACATATTTGTCTTGATCTGAAGTCAGTCTGTGTAAATCTTGCCATGCCTGTTCTTTATCCGAGA spacer 
length: 76 repeater length: 31

19319   3023740 ATATCCAAAAACGGTTACAATTGCTTCTGCT 
ACACTCTGTCGCACATATCTGTCTTGATCTGAAGTCAGTCTGTGTAAATCTTGCCATGCCTGTTCTTTATCCGGGA spacer 
length: 76 repeater length: 31

19320   3023848 ATATCCAAAAACGGTTACAATTGCTTCTGCT 
ACACTACAGGAACAACAGAAAATAACAACAATACAGAGAACAACAATACAGACAATAACACTACAGACAACAACAC

19321   
19322   
19323   crispr 16
19324   1028151 GATATAGTCCGGTTGGATTGTGGGGTAATAT AGTCCGGTTGGATTGTGGGG spacer length: 20 

repeater length: 31
19325   1028203 GATATAGTCCGGTTGGATTGTGGGGTAATAT 

AGTCCGGTTGGATTGTGGGGTAATATAGTCCGGTTGGATTGTGGGGTAATATAGTCCGGTTGGATTGTGGGGTAATATAGTCCGGT
TGGATTGTGGGG spacer length: 98 repeater length: 31

19326   1028333 GATATAGTCCGGTTGGATTGTGGGGTAATAT 
ACGATACAGACAACAACGATACAGACAACAACGATACAGACAACAACGATACAGACAACAACGATACAGACAACAACGGTACAGAT
AATAGTAATAAT

19327   
19328   
19329   crispr 17
19330   4047607 AAGGATCCGTGCAACGATACAGAAAAGGATGAG ATTTGCCCGGGTGTACCGGA spacer length: 20 

repeater length: 33
19331   4047661 AAGGATCCGTGCAACGATACAGAAAAGGATGAG ATTTGCCCGGGTGTACCGGA spacer length: 20 

repeater length: 33
19332   4047715 AAGGATCCGTGCAACGATACAGAAAAGGATGAG ATTTGCCCGGATGTACCGGA spacer length: 20 

repeater length: 33
19333   4047769 AAGGATCCGTGCAACGATACAGAAAAGGATGAG ATTTGCCCGGGTGTACCGGA spacer length: 20 

repeater length: 33
19334   4047823 AAGGATCCGTGCAACGATACAGAAAAGGATGAG TACAGACAATAACACTACAG
19335   
19336   
19337   crispr 18
19338   1718393 ACATACGTGTATGTGACTAATATTGTCAGCAATAC 

TGTCACTGTGATTAACGCAGCTACAAACACTGTTGCAGCCACGGTTGATGTTGGCCAGAATCCTTCCGGAATAGCCGTGAACCCTG
CTGG spacer length: 90 repeater length: 35

19339   1718519 ACATACGTGTATGTGACTAATATTGTCAGCAATAC 
CGTTACTGTGATTAACGCAGCTACAAACACTGTTGCAGCCACGGTTGATGTTGGCCAGAATCCTTCCGGAATTGCAGTGCATCCTG



CTGG spacer length: 90 repeater length: 35
19340   1718645 ACATACGTGTATGTGACTAATATTGTCAGCAATAC 

TGAAATCTCTGAATTGAAAAACCTGACTCAACTTAACATATCTGACAATCAACTTACTTCATTGCCATCTGAAATCTCTGAATTGA
AATA

19341   
19342   
19343   crispr 19
19344   4343844 ATTCGAGAGCAAGATCCACTAAAACAAGGATTGAAAC AGATATAATTTGATAGGTGGTTTTTGAAAATATG 

spacer length: 34 repeater length: 37
19345   4343916 ATTCGAGAGCAAGATCCACTAAAACAAGGATTGAAAC TTTTAATTTTTTTAGTAGTATAATAATATTCTATCCCT 

spacer length: 38 repeater length: 37
19346   4343992 ATTCGAGAGCAAGATCCACTAAAACAAGGATTGAAAC AACAAATATCTGACACTCTCAATAACGCATCATTA 

spacer length: 35 repeater length: 37
19347   4344065 ATTCGAGAGCAAGATCCACTAAAACAAGGATTGAAAC TCCAGTCTTAGACTACAACGAGGAAACAATCATGT 

spacer length: 35 repeater length: 37
19348   4344138 ATTCGAGAGCAAGATCCACTAAAACAAGGATTGAAAC GTGATTATTATTTCAAATATACCCAATATCTGAA 

spacer length: 34 repeater length: 37
19349   4344210 ATTCGAGAGCAAGATCCACTAAAACAAGGATTGAAAC TCAGAAAACTGGATCGGATGGTGCGGTCGTGTTTT 

spacer length: 35 repeater length: 37
19350   4344283 ATTCGAGAGCAAGATCCACTAAAACAAGGATTGAAAC TAAAATGTATTGTGATGGACATGGATATCTGAGG 

spacer length: 34 repeater length: 37
19351   4344355 ATTCGAGAGCAAGATCCACTAAAACAAGGATTGAAAC ACTATCTCGTATGATGACTTTGACAGAAAAATTGAA 

spacer length: 36 repeater length: 37
19352   4344429 ATTCGAGAGCAAGATCCACTAAAACAAGGATTGAAAC GACAGTGAAAGAGAAAAACCCTCAGAATCATTAAC 

spacer length: 35 repeater length: 37
19353   4344502 ATTCGAGAGCAAGATCCACTAAAACAAGGATTGAAAC CTATCGGGTACAAGGACCCGAACAACAATGAAT 

spacer length: 33 repeater length: 37
19354   4344573 ATTCGAGAGCAAGATCCACTAAAACAAGGATTGAAAC CGGCGATTATTGTGACCGCCGTGTACAAGTTTTTGA 

spacer length: 36 repeater length: 37
19355   4344647 ATTCGAGAGCAAGATCCACTAAAACAAGGATTGAAAC CCAGCTTTGCAACTACATCCAAAAATAAATTAACA 

spacer length: 35 repeater length: 37
19356   4344720 ATTCGAGAGCAAGATCCACTAAAACAAGGATTGAAAC ATAGTCCTCAATCAAGCAATGAAAAAACATTTTCT 

spacer length: 35 repeater length: 37
19357   4344793 ATTCGAGAGCAAGATCCACTAAAACAAGGATTGAAAC TACATGCAGCCCCGACATCCCCCTTCCCCCACATCG 

spacer length: 36 repeater length: 37
19358   4344867 ATTCGAGAGCAAGATCCACTAAAACAAGGATTGAAAC 

TTGTTTCGATTAAACTATTAATGGGGGGAGTAAAGATTCGAGAGCAAGATCCACTAAAAAAAGGATTGAAACTTGATTCCATACCC
CCCAATCCCGCTCTGCCGTCCA spacer length: 108 repeater length: 37

19359   4345013 ATTCGAGAGCAAGATCCACTAAAACAAGGATTGAAAC CGGTAATGGGATTGCAGTATCTGAAAGTAACGCA 
spacer length: 34 repeater length: 37

19360   4345085 ATTCGAGAGCAAGATCCACTAAAACAAGGATTGAAAC TTAAAAATAATCGAACAGTTAAACGAACATGAGA 
spacer length: 34 repeater length: 37

19361   4345157 ATTCGAGAGCAAGATCCACTAAAACAAGGATTGAAAC ACATCAGCAGAGCCTTTAAACTGAGTCAGGAATTG 
spacer length: 35 repeater length: 37

19362   4345230 ATTCGAGAGCAAGATCCACTAAAACAAGGATTGAAAC TCTCCGGAAAAATAAGCATAATGGTGCACGTATATG 
spacer length: 36 repeater length: 37

19363   4345304 ATTCGAGAGCAAGATCCACTAAAACAAGGATTGAAAC 
CATCTACATCGTATCTGAGCATCGCAAAGACTTCAAGGACTT spacer length: 42 repeater length: 37

19364   4345384 ATTCGAGAGCAAGATCCACTAAAACAAGGATTGAAAC 
CGGAAAAAGACCCATGCAAAAACGATACAAAACCCGATAAAC

19365   
19366   
19367   crispr 20
19368   2261792 GTCTCAATCCTTGTTTTAGTGGAACCTACTTCTCGAC CTGAGGAGCAGAAAGGAGATTATATTGAACCAGATTTT 

spacer length: 38 repeater length: 37
19369   2261868 GTCTCAATCCTTGTTTTAGTGGAACCTACTTCTCGAC GAGCAAAAAAGTCGAGCCGGATCCCGAAGGGGATGAG 

spacer length: 37 repeater length: 37
19370   2261943 GTCTCAATCCTTGTTTTAGTGGAACCTACTTCTCGAC AAGTGCAGGCGCTGCGGCTGTATGCCAGTTGTTT 

spacer length: 34 repeater length: 37
19371   2262015 GTCTCAATCCTTGTTTTAGTGGAACCTACTTCTCGAC GTTTTTCCCAAGGGGTCTTTGCATTTTAGATTCTCT 

spacer length: 36 repeater length: 37
19372   2262089 GTCTCAATCCTTGTTTTAGTGGAACCTACTTCTCGAC AAGACATGGACGAAGACAAAGAGATAGGATATG 

spacer length: 33 repeater length: 37
19373   2262160 GTCTCAATCCTTGTTTTAGTGGAACCTACTTCTCGAC CAGTTTTGCCGGAAAACATACCCTAAATTACCTCA 

spacer length: 35 repeater length: 37
19374   2262233 GTCTCAATCCTTGTTTTAGTGGAACCTACTTCTCGAC CGGAATAGACTCTCAAGAGGTATGTACCTATTTT 

spacer length: 34 repeater length: 37
19375   2262305 GTCTCAATCCTTGTTTTAGTGGAACCTACTTCTCGAC CGGGGTTTTAAAATAAAAATAAAAATAGAAAC 

spacer length: 32 repeater length: 37
19376   2262375 GTCTCAATCCTTGTTTTAGTGGAACCTACTTCTCGAC ATCCCACAAGGTGAAGTTCCTGTAGTATTGGTTGA 

spacer length: 35 repeater length: 37



19377   2262448 GTCTCAATCCTTGTTTTAGTGGAACCTACTTCTCGAC AAGGGCAGTAAAAAATGCTACGGCAAAATTAAAAAC 
spacer length: 36 repeater length: 37

19378   2262522 GTCTCAATCCTTGTTTTAGTGGAACCTACTTCTCGAC CAATGGAACGTAAAATTTCCAATACAAAAGCTCAGA 
spacer length: 36 repeater length: 37

19379   2262596 GTCTCAATCCTTGTTTTAGTGGAACCTACTTCTCGAC CCGATAAACAGGGAATTTCACAGGCAGCATCGGGTAAT 
spacer length: 38 repeater length: 37

19380   2262672 GTCTCAATCCTTGTTTTAGTGGAACCTACTTCTCGAC CCGGCGAGTACGGAATGATTGTTGAGTCAAAATTC 
spacer length: 35 repeater length: 37

19381   2262745 GTCTCAATCCTTGTTTTAGTGGAACCTACTTCTCGAC 
TTTCGGACTGGAATGTCTCAATGGACGTTGCAGTTAAAGGA spacer length: 41 repeater length: 37

19382   2262824 GTCTCAATCCTTGTTTTAGTGGAACCTACTTCTCGAC TAAGATGTGAGATCTGATAGAGGTAGTTTCACTA 
spacer length: 34 repeater length: 37

19383   2262896 GTCTCAATCCTTGTTTTAGTGGAACCTACTTCTCGAC TGTGTAGTATGGGAAGTAAAACTAAGGATAATCA 
spacer length: 34 repeater length: 37

19384   2262968 GTCTCAATCCTTGTTTTAGTGGAACCTACTTCTCGAC GGCAGCATAAATGCCACAACGATGGCTGACTATC 
spacer length: 34 repeater length: 37

19385   2263040 GTCTCAATCCTTGTTTTAGTGGAACCTACTTCTCGAC GCCTTATACATGATAGCAACTGGAGGCTCCGGAGT 
spacer length: 35 repeater length: 37

19386   2263113 GTCTCAATCCTTGTTTTAGTGGAACCTACTTCTCGAC TTAGGGATATCATGAATGAGAAAGGGAAAGCATTAG 
spacer length: 36 repeater length: 37

19387   2263187 GTCTCAATCCTTGTTTTAGTGGAACCTACTTCTCGAC TCTCAGGCATGGGATGCGATTGCTCTTAAGATTATC 
spacer length: 36 repeater length: 37

19388   2263261 GTCTCAATCCTTGTTTTAGTGGAACCTACTTCTCGAC ATTTCAGCAGACAGCTGATAATGCAGAATAATCAA 
spacer length: 35 repeater length: 37

19389   2263334 GTCTCAATCCTTGTTTTAGTGGAACCTACTTCTCGAC GCATCCTGCTAAAGGAGCTAATGGAGAATCGGATCCT 
spacer length: 37 repeater length: 37

19390   2263409 GTCTCAATCCTTGTTTTAGTGGAACCTACTTCTCGAC TCGTAGACGACAACGGATATTGCGTTGCTGAGTATA 
spacer length: 36 repeater length: 37

19391   2263483 GTCTCAATCCTTGTTTTAGTGGAACCTACTTCTCGAC ATTTGTTCTTCCATTGCTTGCACCTGCTGGAACA 
spacer length: 34 repeater length: 37

19392   2263555 GTCTCAATCCTTGTTTTAGTGGAACCTACTTCTCGAC AAATGTACTTTCAACGCCTTCGTAAAGCTGGAAA 
spacer length: 34 repeater length: 37

19393   2263627 GTCTCAATCCTTGTTTTAGTGGAACCTACTTCTCGAC CCTGCCAACAGGACGTCATTTACGTCATCGTAGC 
spacer length: 34 repeater length: 37

19394   2263699 GTCTCAATCCTTGTTTTAGTGGAACCTACTTCTCGAC ATGAAAGCAAGTGAACTCATCGAGAATCTTAATGA 
spacer length: 35 repeater length: 37

19395   2263772 GTCTCAATCCTTGTTTTAGTGGAACCTACTTCTCGAC AAACGGAAAGGTTTGAGGTTGACCGAGCCTTCATAGC 
spacer length: 37 repeater length: 37

19396   2263847 GTCTCAATCCTTGTTTTAGTGGAACCTACTTCTCGAC ACGAGGTGGAGAAAAAACATTACTCGGCTGAAG 
spacer length: 33 repeater length: 37

19397   2263918 GTCTCAATCCTTGTTTTAGTGGAACCTACTTCTCGAC CAGACAACAACGATACAGACAACAACGATACAG
19398   
19399   
19400   crispr 21
19401   2243289 GTTTCAATCCTTGTTTTAGTGGAAGCTACTTTTCGAC AGGTGATGTAAAATGATTGAAACTAAAACAGAAAT 

spacer length: 35 repeater length: 37
19402   2243362 GTTTCAATCCTTGTTTTAGTGGAAGCTACTTTTCGAC GATGTGGATTTCTTCGCGGACGTTTATTTTGATG 

spacer length: 34 repeater length: 37
19403   2243434 GTTTCAATCCTTGTTTTAGTGGAAGCTACTTTTCGAC 

TTGAAAAAGGAGGAAAGAATTCCAACTGTTTATGAGGTTTCAATCCTTTTTTTAGTGGAAGCTACTTTTCGACTATAATCCCTGAG
AGGTTTGTTGTTGGAGAAGAACA spacer length: 109 repeater length: 37

19404   2243581 GTTTCAATCCTTGTTTTAGTGGAAGCTACTTTTCGAC GATGTGGATTTCTTCGCGGACGTTTATTTTGATG 
spacer length: 34 repeater length: 37

19405   2243653 GTTTCAATCCTTGTTTTAGTGGAAGCTACTTTTCGAC 
TTGAAAAAGGAGGAAAGAATTCCAACTGTTTATGAGGTTTCAATCCTTTTTTTAGTGGAAGCTACTTTTCGACTATAATCCCTGAG
AGGTTTGTTGTTGGAGAAGAACA spacer length: 109 repeater length: 37

19406   2243800 GTTTCAATCCTTGTTTTAGTGGAAGCTACTTTTCGAC CGGAAATCCTCTATGAAAACTACGGACCATTTATG 
spacer length: 35 repeater length: 37

19407   2243873 GTTTCAATCCTTGTTTTAGTGGAAGCTACTTTTCGAC TTCAATACCAAGGAGTAGTACGTCATGTATCAAG 
spacer length: 34 repeater length: 37

19408   2243945 GTTTCAATCCTTGTTTTAGTGGAAGCTACTTTTCGAC GTAAGGAGGAGGGACTTGAAAAAGATTCCTCTTGA 
spacer length: 35 repeater length: 37

19409   2244018 GTTTCAATCCTTGTTTTAGTGGAAGCTACTTTTCGAC ATTATGTACAATCCCATACTTCATTCGAATCGTCG 
spacer length: 35 repeater length: 37

19410   2244091 GTTTCAATCCTTGTTTTAGTGGAAGCTACTTTTCGAC TCATTCCGGGACTTTGCATGGGAATTATTGTTATG 
spacer length: 35 repeater length: 37

19411   2244164 GTTTCAATCCTTGTTTTAGTGGAAGCTACTTTTCGAC TTGCAAAAAAATCTATGATCTGAGAGAAGTAACA 
spacer length: 34 repeater length: 37

19412   2244236 GTTTCAATCCTTGTTTTAGTGGAAGCTACTTTTCGAC CGTTTGACATGAATACAGACACCAGAGGGGAGACTGT 
spacer length: 37 repeater length: 37

19413   2244311 GTTTCAATCCTTGTTTTAGTGGAAGCTACTTTTCGAC GGTGAAGTTCCGGCTGGATACCAGGAAAGGGTTG 



spacer length: 34 repeater length: 37
19414   2244383 GTTTCAATCCTTGTTTTAGTGGAAGCTACTTTTCGAC AGTTTAAATTTGCAGAGTAATAGCTCTTTCGTTAAT 

spacer length: 36 repeater length: 37
19415   2244457 GTTTCAATCCTTGTTTTAGTGGAAGCTACTTTTCGAC TGTGATAAGAATCTATCACCATCCTCTCCAAGAA 

spacer length: 34 repeater length: 37
19416   2244529 GTTTCAATCCTTGTTTTAGTGGAAGCTACTTTTCGAC TGTGATAAGAATCTATCACCATCCTCTCCAAGAA 

spacer length: 34 repeater length: 37
19417   2244601 GTTTCAATCCTTGTTTTAGTGGAAGCTACTTTTCGAC GAGCACAATAGACTCGTGAATGAGAGAAGAAACAAA 

spacer length: 36 repeater length: 37
19418   2244675 GTTTCAATCCTTGTTTTAGTGGAAGCTACTTTTCGAC TGGCCATATGTACTGATAAAAGTCAGACTTAATG 

spacer length: 34 repeater length: 37
19419   2244747 GTTTCAATCCTTGTTTTAGTGGAAGCTACTTTTCGAC TATAAAAAAGGAAGTTTTAGAAGCAACCATTAAAAA 

spacer length: 36 repeater length: 37
19420   2244821 GTTTCAATCCTTGTTTTAGTGGAAGCTACTTTTCGAC AAGAAAGCGAAAGAACAGGAGTAGATACACTATTT 

spacer length: 35 repeater length: 37
19421   2244894 GTTTCAATCCTTGTTTTAGTGGAAGCTACTTTTCGAC AAAAGAGAGGATTTACCCCCGAAGAGGAGATAAAA 

spacer length: 35 repeater length: 37
19422   2244967 GTTTCAATCCTTGTTTTAGTGGAAGCTACTTTTCGAC AAAAAAAGATAAAAACTAATAAAAGAGGTTCAAA 

spacer length: 34 repeater length: 37
19423   2245039 GTTTCAATCCTTGTTTTAGTGGAAGCTACTTTTCGAC TTTCTAAAAAAGGTTGAGAGAAATAATCTTGCTAT 

spacer length: 35 repeater length: 37
19424   2245112 GTTTCAATCCTTGTTTTAGTGGAAGCTACTTTTCGAC AGAAAATAACGACATTAAAATGTTCCTAGAAAAGGA 

spacer length: 36 repeater length: 37
19425   2245186 GTTTCAATCCTTGTTTTAGTGGAAGCTACTTTTCGAC GAGACTGAAACAAAAATAGGAGTTACGAAAGAAC 

spacer length: 34 repeater length: 37
19426   2245258 GTTTCAATCCTTGTTTTAGTGGAAGCTACTTTTCGAC TTGGTGATTATCCTGCTGGAATTGCAATGCACCC
19427   
19428   
19429   crispr 22
19430   2312093 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT TGCGAGGTTCGGAGAGAGTAGAGGGAAGAAAATG 

spacer length: 34 repeater length: 37
19431   2312165 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT CTGGAATCATCAACGGAAAGCCATAAGTGCGTTTT 

spacer length: 35 repeater length: 37
19432   2312238 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT TTCCACACGATTGAGGAAGAGAACAACTTAACG 

spacer length: 33 repeater length: 37
19433   2312309 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT CTTTTAACCAGCGCAGAGGGATTGAGTGAAACGAA 

spacer length: 35 repeater length: 37
19434   2312382 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT AGCAAAAACCGCAAAGATAGTATCCTCTCCTATTG 

spacer length: 35 repeater length: 37
19435   2312455 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT TCCCACTAGCAGATTTACTTCAGTGTGTTACCTGA 

spacer length: 35 repeater length: 37
19436   2312528 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT GATGCTTATGAAGCCCATCATCCTTATTCTACCT 

spacer length: 34 repeater length: 37
19437   2312600 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT CTTTTTTGGCTCTTATGCCTGCATTGATCCTTTCT 

spacer length: 35 repeater length: 37
19438   2312673 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT CCTTCTCCGGTAATCTGGTTCCGGACTAATA spacer 

length: 31 repeater length: 37
19439   2312742 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT TTTCTACTAATTTATTATTTTCAACGATCTTTAT 

spacer length: 34 repeater length: 37
19440   2312814 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT 

CTCGTTAGTTTTTCATCTATCGATCTTGCACAGACCGCGG spacer length: 40 repeater length: 37
19441   2312892 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT TGTACAGATCAGGGCTGTTTCCATGCCTCCGATCA 

spacer length: 35 repeater length: 37
19442   2312965 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT TGTACAGATCAGGGCTGTTTCCATGCCTCCGATCA 

spacer length: 35 repeater length: 37
19443   2313038 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT TTGACAAATCCATAGATAAACGTGGAACTGAAA 

spacer length: 33 repeater length: 37
19444   2313109 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT TCTGTTTTTCTCAGATTTTGACGGCTTCGGAACTA 

spacer length: 35 repeater length: 37
19445   2313182 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT CACACATTTCGATTATCCGGAATTCCGGGAATGG 

spacer length: 34 repeater length: 37
19446   2313254 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT TGTGGACGACGGAAGTATAGATTCAACATACAAT 

spacer length: 34 repeater length: 37
19447   2313326 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT TGATATTCTGAACATAGTAGAAGCATGTAGATCAG 

spacer length: 35 repeater length: 37
19448   2313399 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT TATTATTATGTACTGAGAATAAGCGAGGTTGATA 

spacer length: 34 repeater length: 37
19449   2313471 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT AAGAAAATAGTTTCAGTTAGACGTTAAGGAGTGT 

spacer length: 34 repeater length: 37
19450   2313543 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT TTCAAAATTACAATAGGGATTCGAAAGCAAGATCCA 

spacer length: 36 repeater length: 37



19451   2313617 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT GAGACACAAACGCCACGCTTAATACAATGGGATCAT 
spacer length: 36 repeater length: 37

19452   2313691 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT TTCTTGCGAAATTTTGAGACAGATGTTACTTCC 
spacer length: 33 repeater length: 37

19453   2313762 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT CGAAATTTGAATCTGGTGATGTATTACAGATTGTA 
spacer length: 35 repeater length: 37

19454   2313835 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT GTTTCTGAGAAGGTAGTGGTCTTAAATCCTCAATT 
spacer length: 35 repeater length: 37

19455   2313908 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT AAAAATGTACTAAATTCATCAAAGATATGGAAAT 
spacer length: 34 repeater length: 37

19456   2313980 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT AGTTGGAATTTATGTTTCTGGGAACAACAAGTTTC 
spacer length: 35 repeater length: 37

19457   2314053 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT GGCTCAATCGTTCACCGTTTTGCCCGGGGATAATA 
spacer length: 35 repeater length: 37

19458   2314126 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT ATAATGTAAGGTTAGCCGGTGCGTATTTGTGTTT 
spacer length: 34 repeater length: 37

19459   2314198 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT AGCAGCTCGATACACTATCAGGAAGTTTAGCACTA 
spacer length: 35 repeater length: 37

19460   2314271 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT TTATCAATAGACTTCGAAACGTCGCATGAAATTAAG 
spacer length: 36 repeater length: 37

19461   2314345 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT GAATTTATAATTGGAGAAGTGTATGGTTTAAGATGGA 
spacer length: 37 repeater length: 37

19462   2314420 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT TTTTCCCAGTTGAACCCTATGCAAAAAATG spacer 
length: 30 repeater length: 37

19463   2314488 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT ATCATCATCTAATATCATCTTAATAAAAGCAATTA 
spacer length: 35 repeater length: 37

19464   2314561 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT GTCAGATGCAACAGTGCCACCTGAAGATCCTTTTC 
spacer length: 35 repeater length: 37

19465   2314634 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT GATATTCTCGATGTTAATTGAGATTGTGTCACCTGC 
spacer length: 36 repeater length: 37

19466   2314708 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT CATATTACAAAACCATGATTGAAAAAACATATACT 
spacer length: 35 repeater length: 37

19467   2314781 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT AACGCAAACTAACAGGTGGTGAATTATGATAAAGG 
spacer length: 35 repeater length: 37

19468   2314854 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT TTTTTTGCAGCAAACGCGCGTTCAGTTTCATCTGTA 
spacer length: 36 repeater length: 37

19469   2314928 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT ACATTCAGCCGGACAAGTTCTTCCAGTTTCAGG 
spacer length: 33 repeater length: 37

19470   2314999 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT TATGGTATCCGAAACCATGCTTCGAACCGATTTA 
spacer length: 34 repeater length: 37

19471   2315071 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT AGAAAATATTGCACGGTTCCCAGTGACGCAAAAAG 
spacer length: 35 repeater length: 37

19472   2315144 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT CAATTGCAAGAAAAGCGTTTTATTCGCGAGGGTGAA 
spacer length: 36 repeater length: 37

19473   2315218 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT TCTTGGAGCTTTTCTTGCGTCTTTCATTCTGTAA 
spacer length: 34 repeater length: 37

19474   2315290 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT CGATGGCATTATCGATGGTCCCTAAAAAGCGACCGG 
spacer length: 36 repeater length: 37

19475   2315364 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT GTGGTGTTATTGAGCGTTTCACTATCAAGAGAG 
spacer length: 33 repeater length: 37

19476   2315435 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT TCAGGACGTGGCCTGCCTTCAGGGTGGTGTCGCTGA 
spacer length: 36 repeater length: 37

19477   2315509 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT AGTACCGGGTTTATTTCTTCGGTATGGTACCTGAT 
spacer length: 35 repeater length: 37

19478   2315582 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT 
AGAAGCACCGCAAGCGTGTATTTTGTGGTCCCTGTTTTCCG spacer length: 41 repeater length: 37

19479   2315661 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT ACACATTGTTTACGATCGTGGTGTTATTGAATCC 
spacer length: 34 repeater length: 37

19480   2315733 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT GGACATCTCAGAACAAGCTCAAATCATTTCTCCC 
spacer length: 34 repeater length: 37

19481   2315805 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT CGAGGCTGATACAATTATAGTAGCCCTCGCCTTCAT 
spacer length: 36 repeater length: 37

19482   2315879 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT GGTCCTACAGACGTTTAGGACGAAAAGGAACTTG 
spacer length: 34 repeater length: 37

19483   2315951 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT TAGCTGGTATTGTTCTGGTTCTTGGATTCTTAGGA 
spacer length: 35 repeater length: 37

19484   2316024 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT TAATTGCATCAGGATCAACCGTACAAACTGAATAT 
spacer length: 35 repeater length: 37

19485   2316097 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT TATCTGTCTTGATCTGAAGTCAATCTGTGTAAATC
19486   
19487   



19488   crispr 23
19489   3821795 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT TTTCTTGATACAGGGGATGTTACATGTATGATGGGAA 

spacer length: 37 repeater length: 37
19490   3821870 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT CTTTTGGGACGTGGTCCCGGATATCCGCGAACGTCGC 

spacer length: 37 repeater length: 37
19491   3821945 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT ATTGATCCTACCCCCATTTGCAGACTCATTTGA 

spacer length: 33 repeater length: 37
19492   3822016 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT AAAAGTTGAAGAAATATTACAGTCGTATATCCCAGAAA 

spacer length: 38 repeater length: 37
19493   3822092 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT ATCTGATTATTATGTTGGTGGAAAAACTGGATACA 

spacer length: 35 repeater length: 37
19494   3822165 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT CTCCGTGCGATAATGTTGACGAGAAAGGGTATT 

spacer length: 33 repeater length: 37
19495   3822236 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT AGTGAGAATATATGATGATTATTAATAGTGAAGAC 

spacer length: 35 repeater length: 37
19496   3822309 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT CACTCTACACTTTTTTATATTAGTACTTCCATATT 

spacer length: 35 repeater length: 37
19497   3822382 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT CCAATTTTCAGTATCTATTATCCCACTGTGACATA 

spacer length: 35 repeater length: 37
19498   3822455 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT TTAATACCACAATTGGAAGTACTTATTTCAAGAGGA 

spacer length: 36 repeater length: 37
19499   3822529 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT AGGTAAATACTCTGCCTATTGGGTATTCAACCTCT 

spacer length: 35 repeater length: 37
19500   3822602 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT ACGTCGATACCGAGGAGCCTGTCTAAGCTGGTAGGGT 

spacer length: 37 repeater length: 37
19501   3822677 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT TTGAAAATATCAGCAGTGTTTTTGATCCTCTCCCTG 

spacer length: 36 repeater length: 37
19502   3822751 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT CTTTTCTATCATCCCTTTCCTGGCATACTGTATTTT 

spacer length: 36 repeater length: 37
19503   3822825 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT ATAAGTTTACAGCAGATTAAGAGGCGTTTCAAATGA 

spacer length: 36 repeater length: 37
19504   3822899 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT TATAGTATAGTATAACATAAGACAAAGGGTGAA 

spacer length: 33 repeater length: 37
19505   3822970 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT ATTAAAAGATAGATTAAAGGAGAAATAATAATG 

spacer length: 33 repeater length: 37
19506   3823041 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT AAATAATTACGGAACGTCTACGAGTACAGTAAAA 

spacer length: 34 repeater length: 37
19507   3823113 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT CTGATATAAGCATCAGTGGGCGACGTGTCAAAT 

spacer length: 33 repeater length: 37
19508   3823184 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT CTCATATTGCTGGTCAGCAAAATTTTCTGAGTATGT 

spacer length: 36 repeater length: 37
19509   3823258 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT TCGAAAAAATAAAAGATATACAGCGTGATGATGTA 

spacer length: 35 repeater length: 37
19510   3823331 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT CCATGAGAGTTCCCTCCATTCATTATATGAGTAT 

spacer length: 34 repeater length: 37
19511   3823403 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT AATTCCAGATATTAACAGATTACAATAAACACTTAG 

spacer length: 36 repeater length: 37
19512   3823477 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT ATGTCCCGGTGAAAAATAGTATTGCCAAAACAAATA 

spacer length: 36 repeater length: 37
19513   3823551 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT TATCGTCAATATATCCCCGCGCCCGGGTTCCGACAA 

spacer length: 36 repeater length: 37
19514   3823625 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT TTATTTCTGTGAAATCGTAATCCTCAAGTGCCAA 

spacer length: 34 repeater length: 37
19515   3823697 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT TCACGGAAGTGTCAGGAATAATCAACGACATTTCA 

spacer length: 35 repeater length: 37
19516   3823770 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT CAAAAACATATCCAGTTACTGCAGGCCATCAAAG 

spacer length: 34 repeater length: 37
19517   3823842 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT TAGAAGAAAATTCATTCCATCCTACATAAACAGTTG 

spacer length: 36 repeater length: 37
19518   3823916 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT CCTAGCATTGAAGAGAGTTCATCAATTAATCCACCG 

spacer length: 36 repeater length: 37
19519   3823990 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT ATCTTCCGAGTCTTCGAGGCCATCTGTCATTACT 

spacer length: 34 repeater length: 37
19520   3824062 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT CTGATGGGTTTTACCGTCGATGGGATATTACAGAGT 

spacer length: 36 repeater length: 37
19521   3824136 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT TACTCGATTGTGGCACCGTTTCCCCAATTCCAACAG 

spacer length: 36 repeater length: 37
19522   3824210 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT TTCAAAACTCTCCTTGGTATACATGTCCTCACT 

spacer length: 33 repeater length: 37
19523   3824281 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT AGGGCTTCAAGGGATTCCTCATAAGCCTCCTGATCA 

spacer length: 36 repeater length: 37



19524   3824355 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT ATTATCCTACTGTTCTTAGTGCAACTACTCAAAAATC 
spacer length: 37 repeater length: 37

19525   3824430 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT CACATCGGGTATGTGTGTTTTTTGTGGGCGCGAAA 
spacer length: 35 repeater length: 37

19526   3824503 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT ATTCCTATATACTATATGTACCTTAATATAATATTC 
spacer length: 36 repeater length: 37

19527   3824577 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT AAACGTGTTGAAACCGAAACATTCGAAAGTGTA 
spacer length: 33 repeater length: 37

19528   3824648 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT TTGGCAGACCCGAAAGAGAACCTGACAGAAAAGAGT 
spacer length: 36 repeater length: 37

19529   3824722 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT GGTGGAGTTTGAAGGATGTGATTTAATGACTT 
spacer length: 32 repeater length: 37

19530   3824792 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT ATGTGAAGCGTGATACAAAATTTCCAAAAACAAAT 
spacer length: 35 repeater length: 37

19531   3824865 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT ATAATCCTATTATACTATAACTTTCCTTTTTTGA 
spacer length: 34 repeater length: 37

19532   3824937 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT TGAGGCAAAGAAATTTCAGGATGTACCAACGAAAA 
spacer length: 35 repeater length: 37

19533   3825010 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT TGCTTTTTGACGGCGTGAATAACCTCCGTAGAT 
spacer length: 33 repeater length: 37

19534   3825081 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT CCGTGCTTGTTTGGTTGCTCGTTGAGAAGACTGAA 
spacer length: 35 repeater length: 37

19535   3825154 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT TTTGTATTCGTGAGTGCCATTGTAGCTCAGTTG 
spacer length: 33 repeater length: 37

19536   3825225 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT GCAGGGAAGAGCTGGCTATCGGGACGATCCTAAATCA 
spacer length: 37 repeater length: 37

19537   3825300 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT GGGAGGAGCTGGCAATCGGAACAATCCTCAATCAC 
spacer length: 35 repeater length: 37

19538   3825373 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT GAAGAATTTGAAGGGTGTAACGTGGTTAGGAGAAT 
spacer length: 35 repeater length: 37

19539   3825446 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT GTTTCTATTTTTATCTATTGAGTCCTAATTTTGC 
spacer length: 34 repeater length: 37

19540   3825518 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT AATATTTATTATCAGACAAAGCCGGAAGCTGATAC 
spacer length: 35 repeater length: 37

19541   3825591 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT ATGGATATTCTAATCCAAATTCTTGGAGTCTTTCAT 
spacer length: 36 repeater length: 37

19542   3825665 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT AGTTCCCATAAGAGTTAATCCGGCCGTAACACCA 
spacer length: 34 repeater length: 37

19543   3825737 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT TGTTGTCCAGTCTCACGGAGGAATTTGCTTTCTGT 
spacer length: 35 repeater length: 37

19544   3825810 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT GAATTTACAGAATCTACTTTTATACCACCGGTTG 
spacer length: 34 repeater length: 37

19545   3825882 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT TCTTCAATTTCCTCATTTGTATCAGAAATTTCATTCT 
spacer length: 37 repeater length: 37

19546   3825957 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT CTTATTTTATTCATGGTTTTATCTTTCTCCAGGTA 
spacer length: 35 repeater length: 37

19547   3826030 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT TCTGCCTTTTCCCGGTCTTTCCCTTCTTAATAATCA 
spacer length: 36 repeater length: 37

19548   3826104 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT AGAAAGAGGGGGAAACGTTGGGGGATGCGGGATAT 
spacer length: 35 repeater length: 37

19549   3826177 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT ACAGGCCCTGCATAACTCATAGCATCACCCAATTGG 
spacer length: 36 repeater length: 37

19550   3826251 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT TCAGACTATTGTAGAATGATGAATCATATAAGC 
spacer length: 33 repeater length: 37

19551   3826322 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT GATCTCAAATTACAAATACAATACAATCTCATTG 
spacer length: 34 repeater length: 37

19552   3826394 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT AATTGAACGCCAGGAAGTTATGCCAATGCTTCCAG 
spacer length: 35 repeater length: 37

19553   3826467 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT TATTTGATATTGTGTATGTGGCCGGTCCAGTCAG 
spacer length: 34 repeater length: 37

19554   3826539 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT CTATTTGTTTTCATTCTTAATTGATATATAGGATC 
spacer length: 35 repeater length: 37

19555   3826612 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT TTTGCATATATAGCAACAGACAAATATAAAAGA 
spacer length: 33 repeater length: 37

19556   3826683 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT CATGTCCACTTCATATCGAGTGTATTCATTCTATG 
spacer length: 35 repeater length: 37

19557   3826756 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT ACCTGAAATCTCTGAATTGAAAAACCTGACTCAAC
19558   
19559   
19560   crispr 24
19561   1717536 AAGCTGAAGTGACCGAGACTGAAGCTGAAGTAACCGAGAC 



TGAAGCAGATGAAACAGAGACTGAAGCTGAAGTAACCGAGACTGAAGCTGAAGTAACCGAGACTGAAGCTGAAGTAACCGAGACTG
AAGCTGAAGTAACCGAGACTGAAGCTGAAGTAACCGAGACA spacer length: 127 repeater length: 40

19562   1717704 AAGCTGAAGTGACCGAGACTGAAGCTGAAGTAACCGAGAC 
AGAAGCTGAAGTAACCGAGACTGAAGCTGAAGTAACCGAGACA spacer length: 43 repeater length: 40

19563   1717788 AAGCTGAAGTGACCGAGACTGAAGCTGAAGTAACCGAGAC 
CCTGACTCAACTTAACATATCTGACAATCAACTTACTTCATTG

19564   
19565   
19566   crispr 25
19567   4593911 CGATACAGACAACAACACTATAGAAAACAACGATACAGAC 

AACAACGATACTGATAACAACACTACAGGAACAACAGAAAATAACAACAATACAGAGAACAACAATACAGACAATAACACTACAGA
CAACAACACTATAGAGAACAACGATACAGACAACAACGATACAGACAACA spacer length: 136 repeater 
length: 40

19568   4594088 CGATACAGACAACAACACTATAGAAAACAACGATACAGAC 
AACAACGATACAGACAACAACGATACAGACAACAACGATACAGACAACAACGATACAGACAACA spacer length: 64 
repeater length: 40

19569   4594193 CGATACAGACAACAACACTATAGAAAACAACGATACAGAC 
CCGTTTCTTTCAGTGTGCCAGGGAGGTTGAAACTGTGCAGCCAGCTTGCTCTCCCAGTCGCGGA

19570   
19571   
19572   crispr 26
19573   2136160 GATCACTGTCCTGTAGGGTTGGAACTTGAATTTTGAGTTT 

AATTTTAGTTTTAACCATTTTTCTTATTATCTCAAATTGAAATTAGTCCTCTCGAGCGCAGCGAGAAGGACAGCGTACTGCAGAGC
CGCAACTCTGCTGTAAAAACTGCCCCGATTTACCCTGAAGTCACAGGTTC spacer length: 136 repeater 
length: 40

19574   2136337 GATCACTGTCCTGTAGGGTTGGAACTTGAATTTTGAGTTT 
AATTTTAGTTTTAGCCATTTTTCTTATTATCTCAAATTGAAATTAGTCCTCTCGAGCACAGCGAGAAGGACAGCGTACTGCAGAGC
CGCAACTCTGCTGTAAAAACTGCCCCTATTTACCCTGAAGTCACAGGTTC spacer length: 136 repeater 
length: 40

19575   2136514 GATCACTGTCCTGTAGGGTTGGAACTTGAATTTTGAGTTT 
TCTATAATATGGCTCGAAGATATAGAATTCGAGAGCAAGATCCACTAAAAAAAGGATTGAAACTAAATTCTCCATCTATAAACAGT
TCAACGATTGGGATTCGAGAGCAAGATCCACTAAAAAAAGGATTGAAACT

19576   
19577   
19578   crispr 27
19579   1771331 GTTCCAGCCGCCCCAGATGTAGAGACTGGTTCTCTCATAA 

TACATGGCGACTTTGTTGTAAACAAGAGTAAAGAATCCCATTGTATATTCCTCCAGATTACGATTCCTGTTCAATTTATTCTTCCG
AAAAGATAGCTAAGGAAGCGATTACTTTTCAGTTCAAATAGATATTATTAATCCGTATCCATTGTTATTT spacer 
length: 156 repeater length: 40

19580   1771528 GTTCCAGCCGCCCCAGATGTAGAGACTGGTTCTCTCATAA 
TACATGGCGACTTTGTTGTAAACAAGAGTAAAGAACCCCATTGTATATTCCTCCAGATTTCGATTCCTGTTTAATTTATTCTTCCG
AAAAGATAGCTAAGGAAGCGATTACTTTTCAGTTCAAATAGATATTATTAATCCGTATCCATTGTTATTT spacer 
length: 156 repeater length: 40

19581   1771725 GTTCCAGCCGCCCCAGATGTAGAGACTGGTTCTCTCATAA 
TGAAGCGGATGAAACAGAGACAGAAGCTGAAGTAACCGAGACTGAAGCAGATGAAACAGAGACAGAAGCAGATGTAACTGAGACAG
AAGCTGTTGAAACTGCACCGGAAGCTAATGAAACTGAACTTGGCAACAGAACAGAACTGGAGAACATAAC

19582   
19583   
19584   crispr 28
19585   2195225 TGACTCAACTCAACATCTCTAGAAATCAACTTACTTCATT GACACCTGAAATCTCTGAATTGAAAAGC spacer 

length: 28 repeater length: 40
19586   2195294 TGACTCAACTCAACATCTCTAGAAATCAACTTACTTCATT GCCACCTGAAATCTCTGAGTTGAAAAAC spacer 

length: 28 repeater length: 40
19587   2195363 TGACTCAACTCAACATCTCTAGAAATCAACTTACTTCATT CGGATGTACCGGAAAAAGACCCATGCAA
19588   
19589   
19590   crispr 29
19591   3023270 TTGATTAAGTCTTTCCACGCCTGTTCTTTATCCGGGACAT 

ATCCAAAAACAGTTCCAACTGCTCCTGTTGCTCTCTGTCGCACATCGCTATCTTGATCTGAAGTCAG spacer length: 
67 repeater length: 40

19592   3023378 TTGATTAAGTCTTTCCACGCCTGTTCTTTATCCGGGACAT 
ATCCAAAAACAGTTCCAATTGCTCCTGTTGCTCTCTGTCGCACATCGCTATCTTGATCTGAAGTCAG spacer length: 
67 repeater length: 40

19593   3023486 TTGATTAAGTCTTTCCACGCCTGTTCTTTATCCGGGACAT 
TGAATTTTGAGTTTAATTTTAGTTTCAGCCATTTTTCCGTTTCTTTCAGTGTGCCAGGGAGGTTGAA

19594   
19595   
19596   GCA_000970145.1_ASM97014v1_genomic.fna(findCrispr):
19597   START       REPEAT                           

SPACER                                             
19598   crispr 1



19599   5037169 AAAA 
TAACAACAATACAGAGAACAACAATACAGACAATAACACTATAGAGAACAACACTATAGAGAACAACGATACTGATAACAACACTA
CAGGAACAACA spacer length: 97 repeater length: 4

19600   5037271 AAAA TAACAACAATACAGAGAACAACGATACTGATAACAACACTACAGGAACAACA spacer length: 52 
repeater length: 4

19601   5037328 AAAA TAACAACAATACAGAGAACAACAATACAGACAATAACACTACAGGAACAACA spacer length: 52 
repeater length: 4

19602   5037385 AAAA AACGGTAGCCTAAAAAACGATATATTAAAAAACGCTAAGCTGAAAAACGTAA
19603   
19604   
19605   crispr 2
19606   4174196 GTGGCTGTAACTTTGTTTGT 

TACGGTGTCAATTACAGAAACATTGTTGCTCTGCCAATCTGCCACATATATTTTTGTTCCATCCGGGGTGATTGCAATATCACCAG
GACCGTCTTCTACAGACAC spacer length: 105 repeater length: 20

19607   4174322 GTGGCTGTAACTTTGTTTGT 
TGCCGTATCGATTACGGATACGTCGTTGCTGCCTGTATTGGTTATATACACCTTATTTCCATCAGGACTGACTGCAACATCAGTAG
GATGGTCTCCTACAGGCAC spacer length: 105 repeater length: 20

19608   4174448 GTGGCTGTAACTTTGTTTGT 
AACAACAATACAGACAATAACACTACAGGAACAACAGAAAATAACAACAATACAGAGAACAACGATACAGACAACAACACTACAGA
CAACAACGATACAGACAAC

19609   
19610   
19611   crispr 3
19612   1085875 ATTTTCACTTAAATTTGATAA 

ATTCTCTCTTTTTTCAGTTATATTCTCACTTAAATTTGATAAATTTTCTCTTTTTTCAGTTA spacer length: 62 
repeater length: 21

19613   1085959 ATTTTCACTTAAATTTGATAA GTTTTCTCTTTTCTCTGATA spacer length: 20 repeater 
length: 21

19614   1086001 ATTTTCACTTAAATTTGATAA CAACAATACAGACAATAACA
19615   
19616   
19617   crispr 4
19618   4881822 CATCCCCGACAGCGTCACAAC CATCGGCAACGACGCGTTCTCAGATTGCTCCGCTCTGACAACAGCGA spacer 

length: 47 repeater length: 21
19619   4881891 CATCCCCGACAGCGTCACAAC TATTGGTGATTATGCATTCATACGCTGCTTCGGACTGACAACAGTGA spacer 

length: 47 repeater length: 21
19620   4881960 CATCCCCGACAGCGTCACAAC AATACAGACAATAACACTACAGGAACAACAGAAAATAACAACAATAC
19621   
19622   
19623   crispr 5
19624   3893147 TGGTGACGCTGTCCGGGATGG 

TCACTGTTGTCAGGCCGGAGCAGTCGCGGAACGCATAGTAGCCAATGCTGGTTACATTGTTTCCGATGGTCACAGAGGCAAGGGCG
GTGCAGCCACGGAACGCACTGGCATCAATG spacer length: 116 repeater length: 21

19625   3893285 TGGTGACGCTGTCCGGGATGG 
TCACGGTTGCCAGTCCGGAGCAGCCGTAGAACGCATAGGTGCCGATGCTGGTGACACCGTCCGGAATGGTCACAGAGTTAAGACCG
GTGCAGCCAGAGAACGCAGAGACATCAATG spacer length: 116 repeater length: 21

19626   3893423 TGGTGACGCTGTCCGGGATGG 
GATACAGACAACAACGATACAGACAACAACGGTACAGATAATAGTAATAATAGCGATAATAGCGATACAGGAACAACAGAAGACGA
TACTACCGGAACAACTGTCGGTGTCACAGC

19627   
19628   
19629   crispr 6
19630   2441397 CCGTTGGGGTTGAGCGCATAGA 

GGCTCTTATCGTAACTCCCGGCGTACACGGTCCCGTCCGGAGCGATTGCAGGGGAGCCATAAATGTAACCACCGGTAGCATAACTC
CATTTGAGGGT spacer length: 97 repeater length: 22

19631   2441517 CCGTTGGGGTTGAGCGCATAGA 
GATTTTTGTCGCGGCTTCCCACGTACACGGTCCCGTCCGGAGCGATTGCAGGGGAGCCATAAATGTAACCACCGGTAGCGTAACTC
CATTTGAGGGT spacer length: 97 repeater length: 22

19632   2441637 CCGTTGGGGTTGAGCGCATAGA 
ATCACAGTGACAGTATTGCTGACAATATTAGTCACATACACGTATGTCCCAGCAGGGTTCACGGCTATTCCGGAAGGATGATCACC
GACATCAACTT

19633   
19634   
19635   crispr 7
19636   3196731 ATGGTTCCATCGACACCAATTGC 

TGGTGCACTGCGGTAAAATTTGGTTCCGATTTTTTTACTCCATTTGAGTGTTCCATCTGGATTTAATGCATGGAAATTGCCTATGC
CGTCCCCAATGTA spacer length: 99 repeater length: 23

19637   3196854 ATGGTTCCATCGACACCAATTGC 
TGGTGAAGTGTAGATAGAAAATCCAGTTTTGTAATTCCATTTAAGTGTTCCGTCAGGATTTAAAGCATAAACATTTGGGGTGGTAG
TTCCGACAGTTCCAATGTA spacer length: 105 repeater length: 23

19638   3196983 ATGGTTCCATCGACACCAATTGC 



TGTTTGTAGCTGCGTTAATCACAGTGACAGTATTGCTGACAATATTAGTCACATACACGTATGTCCCAGCAGGGTTCACGGCTATT
CCGGAAGGATGATCACCGA

19639   
19640   
19641   crispr 8
19642   1068516 GTTGAATCATCTGTTGAATCGTC 

TGTTGAATTGTCTGTTGAATCGTCTGTTGAATTGTCTGTTGAATCGTCAGTTGAATCATCAGTTGAATCATCAGTTGAATCGTCAG
TTGAATCATCAGTTGAATCGTCAGTTGAATCATC spacer length: 120 repeater length: 23

19643   1068660 GTTGAATCATCTGTTGAATCGTC AGTTGAATCATCAGTTGAATCATC spacer length: 24 repeater 
length: 23

19644   1068708 GTTGAATCATCTGTTGAATCGTC GCAGTACTCCGGACATGATAATCC
19645   
19646   
19647   crispr 9
19648   3545010 TGTCAGCTTCTTTTATGTCAGCTC CTTTTATGTCAGCTTCTTTT spacer length: 20 repeater 

length: 24
19649   3545055 TGTCAGCTTCTTTTATGTCAGCTC 

CTTTTATGTCAGCTTATTTTATGTCAGCTCCTTTTATGTCAGCTTCTTTTATGTCAGCTTCTTTT spacer length: 65 
repeater length: 24

19650   3545145 TGTCAGCTTCTTTTATGTCAGCTC 
AGCTGCGTTAATCACAGTGACAGTATTGCTGACAATATTAGTCACATACACGTATGTCCCAGCAG

19651   
19652   
19653   crispr 10
19654   4875225 TCCGGTCTGACCACATTGAGCATCCC 

GAACAGCGTAACCACCATCGGTACCAGAGCATTCGAAGATTGCTCCGCTCTGACCTCGTTGAGCATCCCGGACAGTGTAACCACCA
TCGGTGACAACGCGTTCTCAGATTG spacer length: 111 repeater length: 26

19655   4875363 TCCGGTCTGACCACATTGAGCATCCC 
GGACAGCGTAACCAGTATTGGCAATTATATGTTTCAGGGTTGCTCCGGTTTGACCACATTGAGCATCCCGGACAGCGTAACCAGTA
TTGGCAATTATATGTTTCAGGGTTG spacer length: 111 repeater length: 26

19656   4875501 TCCGGTCTGACCACATTGAGCATCCC CGACAATGTCACTACTATCGGTACCAGAGCATTCGAAGATTG spacer 
length: 42 repeater length: 26

19657   4875570 TCCGGTCTGACCACATTGAGCATCCC AAAAACCTTACAACACTTGACTTATCTCTCAACGAGCTGACA
19658   
19659   
19660   crispr 11
19661   1068652 AATCATCAGTTGAATCATCTGTTGAAT CGTCAGTTGAATCATCAGTT spacer length: 20 repeater 

length: 27
19662   1068700 AATCATCAGTTGAATCATCTGTTGAAT CGTCAGTTGAATCATCAGTTGTTCCT spacer length: 26 

repeater length: 27
19663   1068754 AATCATCAGTTGAATCATCTGTTGAAT ATGATAATCCTTATCAGTCGTGACCC
19664   
19665   
19666   crispr 12
19667   1961423 CATCAGATACAGGATGAGCCTGCTCAT CAGATACAAGATGAGCCTGC spacer length: 20 repeater 

length: 27
19668   1961471 CATCAGATACAGGATGAGCCTGCTCAT CAGATACAGGATGAGCCTGC spacer length: 20 repeater 

length: 27
19669   1961519 CATCAGATACAGGATGAGCCTGCTCAT ACAGACAATAACACTACAGG
19670   
19671   
19672   crispr 13
19673   1130789 CCACCACCCCATTGAGTAATATAAGTACCGTTG 

CTGTCAAACTTCTGAATGCGCTGATTGTCCGTATCAGCAACATAAACATTGTCCAATGAATCTACAGCAACACCATGTGGACCAGA
AAATAGTCCGGCAGCGGCGCC spacer length: 107 repeater length: 33

19674   1130930 CCACCACCCCATTGAGTAATATAAGTACCGTTG 
CTGTCAAACTTCTGAATGCGTTCATTGGACGTATCGGCAACATAAACATTTCCCGATGAATCGACAGCAACACCATGTGGACTATA
AAATAGTCCGTCACCGGCTCC spacer length: 107 repeater length: 33

19675   1131071 CCACCACCCCATTGAGTAATATAAGTACCGTTG 
GTTCACGGCTATTCCGGAAGGATGATCACCGACATCAACTTTGGCTTTAACTTCGTTTGTAGCTGCATCAATTACGGATACCGTGT
TGTTATTAACGTTCGTCACAT

19676   
19677   
19678   crispr 14
19679   3893958 CAGAGCGGAGCAATCCTGGAACGCGCTGGTGCCGAT AGTAGTGACGCCGCTACCGATTGTCACTGTTG spacer 

length: 32 repeater length: 36
19680   3894027 CAGAGCGGAGCAATCCTGGAACGCGCTGGTGCCGAT GGTAGTGACGCCGCTACCGATTGTCACTGTGG spacer 

length: 32 repeater length: 36
19681   3894096 CAGAGCGGAGCAATCCTGGAACGCGCTGGTGCCGAT AATCATCTGTTGAATCATCTGTTGAATCATCT
19682   
19683   



19684   crispr 15
19685   1853613 CATGTATTATGAGAGAACCAGTCTCTACATCTGGGG 

TGCCTGGGACTAAATAACAATGGATACGGATTAATAATATCTATTTGAACTGAAAAGTAATCGCTTCCTTAGCTATCTTTTCGGAA
GAACAAATTAAACAGGAATCGAAATCTGGAGGAATATATAATGGGATTCTTTACTCTTGCTTACAGCAAAGTTG spacer 
length: 160 repeater length: 36

19686   1853810 CATGTATTATGAGAGAACCAGTCTCTACATCTGGGG 
CGGCTGGAACTAAATAACAATGGATACGGATTAATAATATCTATTTGAACTGAAAAGTAATCGCTTCCTTAGCTATCTTTTCGGAA
GAATAAATTAAACAGGAATCGAAATCTGGAGGAATATACAATGGGATTCTTTACTCTTGTTTACAACAAAGTCG spacer 
length: 160 repeater length: 36

19687   1854007 CATGTATTATGAGAGAACCAGTCTCTACATCTGGGG 
CTGAATCTCCAGTACCGGGGTCTCCTGTATCCGAACTTCCACTGTCTCCAGCTATTTCTTCTACAGCAGATGCCATTCCGGGAGCC
ATTCCTGGAATTATTAGCATTACTAATAGTACATAAATTAAAGAAGCAAAAAAACCAGTTTTCATTTTTTTTAG

19688   
19689   
19690   crispr 16
19691   5037492 AACAACGATACAGACAACAACACTACAGACAACAACA 

CTACAGACAACAACACTACAGACAACAACGATACAGACAACAACACTACAGACAACAACGATACAGACAACAACGATACAGACAAC
AACACTACAGA spacer length: 97 repeater length: 37

19692   5037627 AACAACGATACAGACAACAACACTACAGACAACAACA 
GAAAATAACAACAATACAGAGAACAACAATACAGACAATAACACTACAGGAACAACAGAAAATAACAACAATACAGA spacer 
length: 77 repeater length: 37

19693   5037742 AACAACGATACAGACAACAACACTACAGACAACAACA 
GACTCCAGCACCTGAATCTCCAGTACCGGGGTCTCCTGTATCCGAACTTCCACTGTCTCCAGCTATTTCTTCTACAG

19694   
19695   
19696   crispr 17
19697   2819269 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT GTGGGAGTTTCAGTAATTATGGGCTGCCCGTTGTCG 

spacer length: 36 repeater length: 37
19698   2819343 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT CTACATCTTTTGGTGGTACACATTTGAGGAAACAT 

spacer length: 35 repeater length: 37
19699   2819416 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT AATAAAATACCAATTATAACCACGGCAACGATGACAG 

spacer length: 37 repeater length: 37
19700   2819491 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT GATTTTTGGTGTAAGGTTGCAAAGACCTGTCAGGAGA 

spacer length: 37 repeater length: 37
19701   2819566 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT TGGAGGAATAAACAACGTATCAGCACAAAGGAGCG 

spacer length: 35 repeater length: 37
19702   2819639 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT CAAAACAAGCTGTTTTATGTGGAGCTACAGGATCAG 

spacer length: 36 repeater length: 37
19703   2819713 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT CTTCCACCCATGAACGCGGCTCACTGTCAGGACCTG 

spacer length: 36 repeater length: 37
19704   2819787 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT TAATGTTCTAAGAGCAAGGTTTGAGGACTACGGATCGT 

spacer length: 38 repeater length: 37
19705   2819863 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT CTATCAATACCCCTATAGAAAACGAAACAACGG 

spacer length: 33 repeater length: 37
19706   2819934 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT TTTACCATCGAGCCGTCACAGACATTATCATGAATA 

spacer length: 36 repeater length: 37
19707   2820008 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT ACTGACCTGCGGCGACCATCTCAGATACAGTATC 

spacer length: 34 repeater length: 37
19708   2820080 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT TTGTTATTGATTGGGAAGAGACAGCAGAAAATT 

spacer length: 33 repeater length: 37
19709   2820151 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT AAGTAAAATATTGGAAAATGTTATTTTAACTAAAG 

spacer length: 35 repeater length: 37
19710   2820224 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT 

ACCATATAACCAAAAACAAGAACTCGGTACAGTATTTGA spacer length: 39 repeater length: 37
19711   2820301 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT ATTTTATGACTGCTGATGATTTTATTGAAGCATGGA 

spacer length: 36 repeater length: 37
19712   2820375 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT TTGGCCACAAATGCAAAAAATATCAATGTAAAAT 

spacer length: 34 repeater length: 37
19713   2820447 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT 

TTTTTCCAGATGGTTTTGAAAGTTCAGGACTTGTATCAA spacer length: 39 repeater length: 37
19714   2820524 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT AGTTTTTCTTACCTTTCCTAGATCAAGAGTAGTA 

spacer length: 34 repeater length: 37
19715   2820596 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT CAACAGTCCATCACGGTTAGGGTGTCAGCCGTGTT 

spacer length: 35 repeater length: 37
19716   2820669 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT AAAAACAAGACTTGAGCCATCACTAAAGAACATTGT 

spacer length: 36 repeater length: 37
19717   2820743 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT ATTTTTGAGACTGATGCGTTTTCACCGTACCATGTGA 

spacer length: 37 repeater length: 37
19718   2820818 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT TTCGATCTTGGGGAAGGCGGCACACAGAGTATA 

spacer length: 33 repeater length: 37
19719   2820889 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT GAGCATATCATTATAGAGCGTGGAGGACTATTGAA 



spacer length: 35 repeater length: 37
19720   2820962 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT CCTTATATTTGATCATAGACCAGATTTCAATTCGT 

spacer length: 35 repeater length: 37
19721   2821035 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT ATGTCGTAAGAGAATTTCACGGTGTAATCCTTTCT 

spacer length: 35 repeater length: 37
19722   2821108 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT TCTTTAGACTGTACGATGTACAGATGTACATGTACA 

spacer length: 36 repeater length: 37
19723   2821182 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT GTGGTGGAGCGGCTGTTACCCGCGAAATATATT 

spacer length: 33 repeater length: 37
19724   2821253 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT TCCGCCGCCGCTGATAAATGAACCGACGATCCG 

spacer length: 33 repeater length: 37
19725   2821324 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT AAATATTCGATTTCGATTTGTGGAATCTGGGATATG 

spacer length: 36 repeater length: 37
19726   2821398 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT GATTGTTGATAGGTATGCCGCCGCCATCGATCCGAG 

spacer length: 36 repeater length: 37
19727   2821472 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT AACCACGAACGAGTTAACATCTTCTTCCTTTTACCC 

spacer length: 36 repeater length: 37
19728   2821546 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT TTCTACATTATTCATTTCCCACAAAAACGATATCA 

spacer length: 35 repeater length: 37
19729   2821619 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT TTTTTAATTCCTATCAGAGAAGGCCAGGAATTCTTT 

spacer length: 36 repeater length: 37
19730   2821693 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT TTCTGTAATGTCCTTTCCATCTTTGCTGATAACT 

spacer length: 34 repeater length: 37
19731   2821765 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT ATGAGTTTGCTGATATTTCTTATGACAATCCGCCGA 

spacer length: 36 repeater length: 37
19732   2821839 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT ACTATTTATGTTCGGTTCGATTGACTGGACTTCG 

spacer length: 34 repeater length: 37
19733   2821911 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT TCAAATTTTCGATCGATCTGATTGATGACACCAGA 

spacer length: 35 repeater length: 37
19734   2821984 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT CTGAGTTCAAAAGCCTGTAGACCTGCACATTT 

spacer length: 32 repeater length: 37
19735   2822054 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT ATATACAACGTCTCCGTCAATTGATAATACTACG 

spacer length: 34 repeater length: 37
19736   2822126 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT CACCGGAGCATATTCACACCAGATAATCCTGATCT 

spacer length: 35 repeater length: 37
19737   2822199 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT CTCAAAGTCCACGTCACACCAGTCGGACTCGTC 

spacer length: 33 repeater length: 37
19738   2822270 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT 

TCATGCATATCTTTGTTAGATTCATCAAACTGTTCGTGT spacer length: 39 repeater length: 37
19739   2822347 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT TTCGTACAGGTACTTGATGGATTGTGTGTATCCAGAA 

spacer length: 37 repeater length: 37
19740   2822422 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT CATTAGAACTATCTGATCACAGTCTAATGCACTGGA 

spacer length: 36 repeater length: 37
19741   2822496 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT TGTTACGATAGCCAAGTGGTAACGGCGAAAG spacer 

length: 31 repeater length: 37
19742   2822565 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT TATCAGCCCCACTTTTTATTATAATATCTATTTTT 

spacer length: 35 repeater length: 37
19743   2822638 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT GTCCGGGATGCTCACCGTTGTCAGAGCGGAGCAAA
19744   
19745   
19746   crispr 18
19747   4282906 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT TCTTTTTCTGTTCGTCTGTAAGATCTACCATAT 

spacer length: 33 repeater length: 37
19748   4282977 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT ACGATATTACGACCGCCATAAGATTTGGTCAGAAT 

spacer length: 35 repeater length: 37
19749   4283050 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT CTTTTGCTTTAATCCGCCGACCGGAGATAAGTCCGG 

spacer length: 36 repeater length: 37
19750   4283124 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT TGAATGAAAGGTGAATGTGCACTACGACGACAGGCCA 

spacer length: 37 repeater length: 37
19751   4283199 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT TCATTCTCATCTGCCTTTTTTTCCTCTTCTTCTA 

spacer length: 34 repeater length: 37
19752   4283271 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT CTGACGATGATTGGGACGACGAACAGGAAGTATGGG 

spacer length: 36 repeater length: 37
19753   4283345 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT GAGGGGATCGCTGGAGGGAATGACAGCATGATTGAT 

spacer length: 36 repeater length: 37
19754   4283419 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT TAATGATTGGTAACCTTATCCAGGGAATGATGAAGA 

spacer length: 36 repeater length: 37
19755   4283493 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT CTAAGATCTTCAAGAGTCAGAACTTTCCTATTGAGGG 

spacer length: 37 repeater length: 37
19756   4283568 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT CTTTCATTATCGAAACATAGTTTGCCATCTTTTGTTA 

spacer length: 37 repeater length: 37



19757   4283643 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT CTTGATTCTGTATCATGTCCATGTGAAGAGGCTC 
spacer length: 34 repeater length: 37

19758   4283715 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT GTACCGGAACTGTTATAAGCATTCCAATATGTAC 
spacer length: 34 repeater length: 37

19759   4283787 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT AACGACCAGATTGACTTCATTAAGGAATTGTTGA 
spacer length: 34 repeater length: 37

19760   4283859 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT 
TGGGAGTCAACCTTACCGTCTTAGTCATACTGGTTTCAATCCTTATTTTAGTGGATCTTGCTTTCGAATAATCCCGTTCAATATTG
TATATATCGAGATAAAAA spacer length: 104 repeater length: 37

19761   4284001 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT ACGAGGGGAAGGTTTCATTAGAAACCCCCAAGAGA 
spacer length: 35 repeater length: 37

19762   4284074 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT CTGCAAAGTAGCCTGTACGGACGAATTAGCCTGACA 
spacer length: 36 repeater length: 37

19763   4284148 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT CCGGCTGCGTCTAATGTTGTACGTGTAGTACAGTT 
spacer length: 35 repeater length: 37

19764   4284221 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT CTGAGATTCCCCAATTGTCGAGTCTGTGCCTCCAA 
spacer length: 35 repeater length: 37

19765   4284294 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT AAGAGTTAACTGAGTTGCTATTCGAAAGAGGCATAAT 
spacer length: 37 repeater length: 37

19766   4284369 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT TAGAAATGATAGCCTATCTTTAGGCTATCTTA 
spacer length: 32 repeater length: 37

19767   4284439 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT 
CTCATTTTCATCGAAATCCTTTAGGACCTTCTGCTCACGC spacer length: 40 repeater length: 37

19768   4284517 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT ATACCCTGAGCAAATCCCTTAATACTACCAATACCT 
spacer length: 36 repeater length: 37

19769   4284591 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT GCCATCTAAACGCATAGCAGAAGAAGAAGTATCTT 
spacer length: 35 repeater length: 37

19770   4284664 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT TGCCGCAGTTCTCATTTCTGCGAAATCGTCCATCTTT 
spacer length: 37 repeater length: 37

19771   4284739 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT TGACAGACTTGCAAGGCCGTCAACGTTTAAAAGT 
spacer length: 34 repeater length: 37

19772   4284811 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT CAAGATCCATTTTCAACGGGGACCAATAACGCATGG 
spacer length: 36 repeater length: 37

19773   4284885 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT TTGAATCGTATTTTAATTCTTCGTATTACGATTGG 
spacer length: 35 repeater length: 37

19774   4284958 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT GCACAGAGAACTTCATACAATGATTCAGTCCATC 
spacer length: 34 repeater length: 37

19775   4285030 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT AAATGCCAGTGTACCTCCGTAATCTATCCCCCTATA 
spacer length: 36 repeater length: 37

19776   4285104 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT ATGTCTATGGTATCCATACTCGCAGATGGCAGTC 
spacer length: 34 repeater length: 37

19777   4285176 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT GTAGGCAGTACCTACAAACAGCAACGAAGGAAA 
spacer length: 33 repeater length: 37

19778   4285247 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT TTGTAGATAAGTATGCGGCAGCCATCGATCCCAG 
spacer length: 34 repeater length: 37

19779   4285319 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT CAGATAATCTCAGGCCGATCAACAAAAGACAAGGA 
spacer length: 35 repeater length: 37

19780   4285392 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT TAGTTGCTGCCTTCAGAATCTCAGTTTCATGATT 
spacer length: 34 repeater length: 37

19781   4285464 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT CAGTATTGCGCGAAAAGAGCATCATGACCAAGCT 
spacer length: 34 repeater length: 37

19782   4285536 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT TTGCGCCTTCAGCTAGACACCATTCACCAAGAAT 
spacer length: 34 repeater length: 37

19783   4285608 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT TTATTCTTACCCCAATTTTGCAGAATCGTCTTAGC 
spacer length: 35 repeater length: 37

19784   4285681 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT TCGATTCATTTGGGCCCTGTGGATTTTCAACGATA 
spacer length: 35 repeater length: 37

19785   4285754 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT TGTGCAGTCACGGGGGGAGCCTCCCAACTCATG 
spacer length: 33 repeater length: 37

19786   4285825 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT AAAGGGGCGAAGCCCCTTCCCTTGACCAATATAGA 
spacer length: 35 repeater length: 37

19787   4285898 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT AGGTTTTTGATATGACCGCTATCAGAAAAATCTATG 
spacer length: 36 repeater length: 37

19788   4285972 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT TCCTCTTCGAATGGCGGGTATGCTATTTCTGATG 
spacer length: 34 repeater length: 37

19789   4286044 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT AAAAAAACAATGGTATGATGCAATACTGTTTG 
spacer length: 32 repeater length: 37

19790   4286114 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT CCGATGAGTACATAGTCCACGCCGTCCCCGAAT 
spacer length: 33 repeater length: 37

19791   4286185 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT GGGATAGTTAAGCCGGATTGGCGAGTAGTGAAA 
spacer length: 33 repeater length: 37



19792   4286256 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT AAGTTAGAGCCTTTTCCGCTCAAACCTTTGTTTCTCA 
spacer length: 37 repeater length: 37

19793   4286331 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT CGGTTATCGTGTCGGTTGAATATCCGCCCACGTTT 
spacer length: 35 repeater length: 37

19794   4286404 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT CGCGGCGTTGGATGTTCAACCCCGTGATATATTCA 
spacer length: 35 repeater length: 37

19795   4286477 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT AAGACGCTGTTTTAAGCAAGTTGGTTTGAGGGATGT 
spacer length: 36 repeater length: 37

19796   4286551 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT CGCTGTTGTTACTTCGTGGGGAAAAGCAAACGAAT 
spacer length: 35 repeater length: 37

19797   4286624 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT ATGTCCTGGATGTGTAGCACGTTATTATCCTCCACAA 
spacer length: 37 repeater length: 37

19798   4286699 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT CAAATTCTGAAATTGCTTTCTCGGCTGCCTGCTG 
spacer length: 34 repeater length: 37

19799   4286771 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT CATCGGATTGTTTTTACTCCAAATAATGTCTTGGC 
spacer length: 35 repeater length: 37

19800   4286844 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT TGAATTCGAAAGATGTGAAAAAATGAAGGAGTTGGA 
spacer length: 36 repeater length: 37

19801   4286918 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT ATGATCATGACGACTGAAATCGATATGCTATATGCG 
spacer length: 36 repeater length: 37

19802   4286992 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT 
TGTTGAGTAGTTGCTGTGACATGCACAGAATTAGATGTTTCAATCCTTGTTTTAGTGGATCTTGTTTTCGAATATCGGTGCGAGGT
TCGGATGGACAAGGGGGGAAAA spacer length: 108 repeater length: 37

19803   4287138 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT AGGAAATCAGTTTCACGGATCACGAACTTCGTGAT 
spacer length: 35 repeater length: 37

19804   4287211 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT GAAAAGATGAAAAGGTGAACAGAAAATGAGCTACT 
spacer length: 35 repeater length: 37

19805   4287284 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT ACTCTTGGAAGAAGGTACTGGAATCTGTCTCTAT 
spacer length: 34 repeater length: 37

19806   4287356 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT 
CTGGTTTGAATGTCCATGTTGGGGAGTTAATGTCACCGC spacer length: 39 repeater length: 37

19807   4287433 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT GGATATACAGACAAGCAACTCCGCAATGGAACTTG 
spacer length: 35 repeater length: 37

19808   4287506 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT GAGATGCAGGTGAAAACCCAGATGATTACAGACTT 
spacer length: 35 repeater length: 37

19809   4287579 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT ATGATATTCATTCATCGTCGTCATCCGGCAAAC 
spacer length: 33 repeater length: 37

19810   4287650 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT TGAAAAACTAGCTAACCCTCCGGTATCCTATACCT 
spacer length: 35 repeater length: 37

19811   4287723 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT CATAACATTTTTGCCCTTCTCGCTTCCTTGTTATGT 
spacer length: 36 repeater length: 37

19812   4287797 GTTTCAATCCTTGTTTTAGTGGATCTTGCTTTCGAAT GCCCCACTTTTTATTATAATATCTATTTTTAGTTTC
19813   
19814   
19815   crispr 19
19816   2768563 GTTTCAATCCTTGTTTTAGTGGCTGTTGCTGTTTTAG TCCGAAATACAGAGTCCGCCAATCGTACCAGGAAGTA 

spacer length: 37 repeater length: 37
19817   2768638 GTTTCAATCCTTGTTTTAGTGGCTGTTGCTGTTTTAG CTGCTTTTTTTTTCTATTCTCTTTTATATTTTT 

spacer length: 33 repeater length: 37
19818   2768709 GTTTCAATCCTTGTTTTAGTGGCTGTTGCTGTTTTAG GACACTGGTAAAGGAATATTAACCTGTTTCCCTTTT 

spacer length: 36 repeater length: 37
19819   2768783 GTTTCAATCCTTGTTTTAGTGGCTGTTGCTGTTTTAG AGGAGAACAAGAAATGAGAAACATCAACAAAAATTGG 

spacer length: 37 repeater length: 37
19820   2768858 GTTTCAATCCTTGTTTTAGTGGCTGTTGCTGTTTTAG AGGATTACGAAAGAGGGCCGCTCCTTGAATTAC 

spacer length: 33 repeater length: 37
19821   2768929 GTTTCAATCCTTGTTTTAGTGGCTGTTGCTGTTTTAG TATAAAAATGAATTTTCCCTGTAGCAGATCTATGT 

spacer length: 35 repeater length: 37
19822   2769002 GTTTCAATCCTTGTTTTAGTGGCTGTTGCTGTTTTAG GACTACAAGGATGAATATACTATGGTAGATGAAGA 

spacer length: 35 repeater length: 37
19823   2769075 GTTTCAATCCTTGTTTTAGTGGCTGTTGCTGTTTTAG ACATCATCCGTTTCCTACTACCTTGAACGAAGTTGT 

spacer length: 36 repeater length: 37
19824   2769149 GTTTCAATCCTTGTTTTAGTGGCTGTTGCTGTTTTAG AGAAAACGCCATATTTCTGCTAGAAAATACTATTT 

spacer length: 35 repeater length: 37
19825   2769222 GTTTCAATCCTTGTTTTAGTGGCTGTTGCTGTTTTAG TTACCGTTGCTTTATCCGATTTTAGCCTCTTCATGG 

spacer length: 36 repeater length: 37
19826   2769296 GTTTCAATCCTTGTTTTAGTGGCTGTTGCTGTTTTAG GAATGTACGTTGAAAGAAGGAGAAATGAACATAG 

spacer length: 34 repeater length: 37
19827   2769368 GTTTCAATCCTTGTTTTAGTGGCTGTTGCTGTTTTAG TTTCGGTGATGCTTGTATTGTTGGCAATCAGTTTA 

spacer length: 35 repeater length: 37
19828   2769441 GTTTCAATCCTTGTTTTAGTGGCTGTTGCTGTTTTAG AAAATAGCAGAGATAAACCAGGCCTGTTAACAGA 

spacer length: 34 repeater length: 37



19829   2769513 GTTTCAATCCTTGTTTTAGTGGCTGTTGCTGTTTTAG GGAGGAATGACAATGAATGTCGTGAAATCAATATTAT 
spacer length: 37 repeater length: 37

19830   2769588 GTTTCAATCCTTGTTTTAGTGGCTGTTGCTGTTTTAG ATATTGTACTTGGCAGTCTCCTGAATCTGATCAA 
spacer length: 34 repeater length: 37

19831   2769660 GTTTCAATCCTTGTTTTAGTGGCTGTTGCTGTTTTAG ATAAAAGATTGTGTACTGCAAAGACGATATTGTAG 
spacer length: 35 repeater length: 37

19832   2769733 GTTTCAATCCTTGTTTTAGTGGCTGTTGCTGTTTTAG ATGTGGAGCATATCCAGAGCTAAAAACAACTAAAA 
spacer length: 35 repeater length: 37

19833   2769806 GTTTCAATCCTTGTTTTAGTGGCTGTTGCTGTTTTAG AAGAGGTTGAAATTCCTTATTCTTTAGAACAGATTGA 
spacer length: 37 repeater length: 37

19834   2769881 GTTTCAATCCTTGTTTTAGTGGCTGTTGCTGTTTTAG TTTCTAATTGTTTCTTTTATGGTAGCGGTATTT 
spacer length: 33 repeater length: 37

19835   2769952 GTTTCAATCCTTGTTTTAGTGGCTGTTGCTGTTTTAG CGTTTTCCCTTATTTACAGCAAATTATTAAATA
19836   
19837   
19838   crispr 20
19839   3113414 CAACTGCCACCTGAAATTACAGAACTTAAAAACCTTACA GAACTTAACTTATCATGGAACCAGCTGAC spacer 

length: 29 repeater length: 39
19840   3113483 CAACTGCCACCTGAAATTACAGAACTTAAAAACCTTACA ATACTTTCCTTATCTTCGAACCAGCTGAC spacer 

length: 29 repeater length: 39
19841   3113552 CAACTGCCACCTGAAATTACAGAACTTAAAAACCTTACA GTTCCGTCAGATCCGATTCCGGGTGCACT
19842   
19843   
19844   crispr 21
19845   5355297 TTAAAAAACGGTAGCCTAAAAAACGATATATTAAAAAAC GGTAGCTTAAAAAACGATAT spacer length: 

20 repeater length: 39
19846   5355357 TTAAAAAACGGTAGCCTAAAAAACGATATATTAAAAAAC 

GGTAGCTTAAAAAACGATATATTAAAAAACGGTAGCTTAAAAAACGATAT spacer length: 50 repeater 
length: 39

19847   5355447 TTAAAAAACGGTAGCCTAAAAAACGATATATTAAAAAAC 
ATACAGACAACAACGGTACAGATAATAGTAATAATAGCGATAATAGCGAT

19848   
19849   
19850   crispr 22
19851   3405430 ACATCAACCGTGGCTGCAACAGTGTTTGTAGCTGCGTTAA 

TCACAGTGACGGTATTGCTGACAATATTAGTCACATACACGTATGTTCCAGCAGGATGCACTGCAATTCCGGAAGGATTCTGGCC 
spacer length: 85 repeater length: 40

19852   3405556 ACATCAACCGTGGCTGCAACAGTGTTTGTAGCTGCGTTAA 
TCACAGTGACAGTATTGCTGACAATATTAGTCACATACACGTATGTCCCAGCAGGGTTCACGGCTATTCCGGAAGGATTCTGGCC 
spacer length: 85 repeater length: 40

19853   3405682 ACATCAACCGTGGCTGCAACAGTGTTTGTAGCTGCGTTAA 
AGGAACAACAGAAAATAACAACAATACAGAGAACAACGATACAGACAACAACACTACAGACAACAACGATACAGACAACAACACT

19854   
19855   
19856   crispr 23
19857   2014206 GGGTCGTCATGCCAACCACGAGCAAGTTCCTGAACTGCAG 

TACCCCGGACATGATAATCCTTATCAGTCGTGGCCCTCTGTTTTATAATATTTAGGGTTTC spacer length: 61 
repeater length: 40

19858   2014308 GGGTCGTCATGCCAACCACGAGCAAGTTCCTGAACTGCAG 
TACCCCGGACATGATAATCCTTATCAGTCGTGGCCCTCTGTTTTATAATATTTAGGGTTTT spacer length: 61 
repeater length: 40

19859   2014410 GGGTCGTCATGCCAACCACGAGCAAGTTCCTGAACTGCAG 
AGACAACAACGGTACAGATAATAGTAATAATAGCGATAATAGCGATACAGGAACAACAGAA

19860   
19861   
19862   crispr 24
19863   3406345 GTCTCATCTTCTCCGGTCTCATCTTCTCCTGTTTCATCTT 

CTCCTGTTTCATCTTCTCCTGTTTCATCTTCTCCTGTTTCATCTTCTCCTGTTTCATCTTCTCCTGTTTCATCTTCTCCTGTTTCA
TCTTCTCCGGTCTCATCTTCTCC spacer length: 109 repeater length: 40

19864   3406495 GTCTCATCTTCTCCGGTCTCATCTTCTCCTGTTTCATCTT 
TTCCGGTCTCATCTTCTCCTTTTTCATCTTCTCCTGTCTCATCTTCTCCTTTTTCATCTTCTCCTGTCTCATCTTCTCC 
spacer length: 79 repeater length: 40

19865   3406615 GTCTCATCTTCTCCGGTCTCATCTTCTCCTGTTTCATCTT 
CGGCTATTCCGGAAGGATGATCACCGACATCAACTTTGGCTTTAACTTCGTTTGTAGCTGCATCAATTACGGATACCGT

19866   
19867   
19868   crispr 25
19869   2371357 TGCGTATAGTTTGTTGTCACGGCTTCCGATATAGATGGTT 

CCATTGGATCCGATTGCGGGGGAACCATATATCATACCTCCTGTGGTGTACGTCCATTTTAGGGTTCCGTCGGCGTTCA 
spacer length: 79 repeater length: 40

19870   2371477 TGCGTATAGTTTGTTGTCACGGCTTCCGATATAGATGGTT 



CCGTCAGATCCAATTGCAGGTGAATTATATATCATACCTCCTGTGGTGTACTTCCATTTTAGGGTTCCATCGGCGTTCA 
spacer length: 79 repeater length: 40

19871   2371597 TGCGTATAGTTTGTTGTCACGGCTTCCGATATAGATGGTT 
ATAACACTACAGGAACAACAGAAAATAACAACAATACAGAGAACAACGATACAGACAACAACACTACAGACAACAACGA

19872   
19873   
19874   GCA_000970165.1_ASM97016v1_genomic.fna(findCrispr):
19875   START       REPEAT                           

SPACER                                             
19876   crispr 1
19877   902305 ATCCATTAAAA CAAGGATTGAAACTTTGGATTGGCTTAATTCCCTTCTCTGCATGAAGATTCGCGAGCAA 

spacer length: 59 repeater length: 11
19878   902376 ATCCATTAAAA CAAGGATTGAAACTAATAAAATTTGGGTATTGAAACCATTACATTACCATTCGCGAGCAA 

spacer length: 60 repeater length: 11
19879   902448 ATCCATTAAAA CAAGGATTGAAACTTTTCTAAAACTGTCCCGATGAAAGTATAATCATCAAATTCGCGAGCAA 

spacer length: 62 repeater length: 11
19880   902522 ATCCATTAAAA CAAGGATTGAAACATTCTTCGGACTCACCGGTTAATTCCGGAAACACAATTCGCGAGCAA 

spacer length: 60 repeater length: 11
19881   902594 ATCCATTAAAA CAAGGATTGAAACTCTGAGCAATAATAGGCGTCATTGAAGCCCACATGCATTCGCGAGCAA 

spacer length: 61 repeater length: 11
19882   902667 ATCCATTAAAA CAAGGATTGAAACTAAATGTGGTCAGATGAAACACATAGCAGGAGTTGATTCGCGAGCAA 

spacer length: 60 repeater length: 11
19883   902739 ATCCATTAAAA CAAGGATTGAAACCCCGTCTGGTAACTATGAAGAGTACGACGGTACTTTATTCGCGAGCAA 

spacer length: 61 repeater length: 11
19884   902812 ATCCATTAAAA CAAGGATTGAAACCACACTCTATTGAATTCTTCAGGGTTTTCCCACATTTTATTCGCGAGCAA 

spacer length: 63 repeater length: 11
19885   902887 ATCCATTAAAA CAAGGATTGAAACTACACCCGCATCCATTGTTTGAGCACATTTCAGTTAGATTCGCGAGCAA 

spacer length: 62 repeater length: 11
19886   902961 ATCCATTAAAA CAAGGATTGAAACCTGAAGGAGATTACATCCTGCAGTTTTATATTGAATTCGCGAGCAA 

spacer length: 59 repeater length: 11
19887   903032 ATCCATTAAAA GCAAGATCCACTAAAACAAGGATTGAAACTAAAGAGTGGTTAAAGGACGAATCCAAAAA
19888   
19889   
19890   crispr 2
19891   1253967 TGACCGCACGGCGAGTGCTG 

GTAATAGCTTGTAAGAAACTTATTTCTAAAAATATTAGATCCATGTAATCAATAGCTACTGCCGTTATTTTAAAAAATGTTGCAAT
TAATCTTGGCTTAATGTGCAGTTCTGAAATTA spacer length: 118 repeater length: 20

19892   1254106 TGACCGCACGGCGAGTGCTG 
ATAATAAAAAATTAATATCAAGTAAAAAAAGAGATAATCTCTATAATAAGCTACATTCGCCGTTATTCAATTACACACCATAACGT
AGATACACTGTATGTTAGTCTGTAAAATTA spacer length: 116 repeater length: 20

19893   1254243 TGACCGCACGGCGAGTGCTG 
ACAAACCCACATGCTCTCCATATTGTGTCTGAGGGGCATGAGGTAGTGGGTGTCTTCTCCTGCGCCGCACTGGAAGCAGTGGATTG
ACAGGTCCTGTTTTTTTGGCTGGGACTCGG

19894   
19895   
19896   crispr 3
19897   3215821 GATGAAACATCAGGTGGAGAT GTACCATCAGATAACGGTGAAACATCCGGTGAAGATGATCAATCTGGAAA 

spacer length: 50 repeater length: 21
19898   3215893 GATGAAACATCAGGTGGAGAT ATACCATCAGTTAACGATGAAACATCAGGTGAAGATGATCAATCTGGAAA 

spacer length: 50 repeater length: 21
19899   3215965 GATGAAACATCAGGTGGAGAT GCGTTGGTAACAATAAATCAAAAGTCTATATTTTGAATAGTGTACAATCA
19900   
19901   
19902   crispr 4
19903   3355866 TTAATTATATAAACTGTAATT ATACTGGAAATTAAACAAAC spacer length: 20 repeater 

length: 21
19904   3355908 TTAATTATATAAACTGTAATT ATACTGGAAATTAAATAAAC spacer length: 20 repeater 

length: 21
19905   3355950 TTAATTATATAAACTGTAATT TAAAACAAGGATTGAAACTC
19906   
19907   
19908   crispr 5
19909   1254099 AAATTAATGACCGCACGGCGAG 

TGCTGATAATAAAAAATTAATATCAAGTAAAAAAAGAGATAATCTCTATAATAAGCTACATTCGCCGTTATTCAATTACACACCAT
AACGTAGATACACTGTATGTTAGTCTGT spacer length: 114 repeater length: 22

19910   1254236 AAATTAATGACCGCACGGCGAG 
TGCTGGTAATAAAAAATGAATGTTCAGTTGTGGTGCAAGTCAGTTACTAAAATCAGCATCTATACCGTGATTCAATTTTTTCATAT
AATTCAACTATACTTGACATCATCTAA spacer length: 113 repeater length: 22

19911   1254372 AAATTAATGACCGCACGGCGAG 
AAAACAAGGATTGAAACTAAAGAGTGGTTAAAGGACGAATCCAAAAAATCAATTCGCGAGCAAGATCCACTAAAACAAGGATTGAA
ACTCCGTCGACTCCGTAGTCTCTCAAG



19912   
19913   
19914   crispr 6
19915   1301737 AGTCCGGATGGAACAAAGGTATATGTGGCGAAC 

CAAAACGACAGCAGTGTCTCTGTAATTAACACAACGACCAGCACTGTTATCGCCAGTGTTCCAGTAGATTACAGTCCTTCTGGAGT
TGTAGT spacer length: 92 repeater length: 33

19916   1301863 AGTCCGGATGGAACAAAGGTATATGTGGCGAAC 
TACGGCAGTAACACTACTTCCGTAATCGATACGTCTAATTACAGTATTACCTTCACGGTGTCTGTAGGAATTGCTCCTTATGGAGT
TGCGAT spacer length: 92 repeater length: 33

19917   1301989 AGTCCGGATGGAACAAAGGTATATGTGGCGAAC 
TCTCCATATTGTGTCTGAGGGGCATGAGGTAGTGGGTGTCTTCTCCTGCGCCGCACTGGAAGCAGTGGATTGACAGGTCCTGTTTT
TTTGGC

19918   
19919   
19920   crispr 7
19921   3096888 CCTGAACTTAATAACTGACTGAGATTAACAATTA 

CTAGAAATTAATAACTGACTGAAATTAACAATTAACCTGAAATTGATGATTATTTAATTTAGCAATTA spacer length: 
68 repeater length: 34

19922   3096991 CCTGAACTTAATAACTGACTGAGATTAACAATTA ACCTGAACTTAATGATTATTTAATTTAGCAATTA spacer 
length: 34 repeater length: 34

19923   3097060 CCTGAACTTAATAACTGACTGAGATTAACAATTA TGATTATTTAATTTAGCAATTAACCTGAAAGTTA
19924   
19925   
19926   crispr 8
19927   900625 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC AACGTGATAACATTATCAAAGATGATCTGTCAAGCCAG 

spacer length: 38 repeater length: 37
19928   900701 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC CAGGGATGATTTCACACAATACCCATATCATGA 

spacer length: 33 repeater length: 37
19929   900772 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC ATAGATGTGGCCAGTGCAGGCCAGATAATTTATTTAG 

spacer length: 37 repeater length: 37
19930   900847 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC TTGTAAATTCTGGGCATGTCATCCTATAGCGGAA 

spacer length: 34 repeater length: 37
19931   900919 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC TGAAGTTGGATTAAGACTCCATTACAAGCCTCTA 

spacer length: 34 repeater length: 37
19932   900991 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC AAAGTATAAGCTGTTCTGTGGAGGAACCGAAAAA 

spacer length: 34 repeater length: 37
19933   901063 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC TCTGTTTTATCAAGCTGCACCCCAGGTCCTGCAC 

spacer length: 34 repeater length: 37
19934   901135 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC CAAGTGGTCCTTTGTTTAAGATCGCTGCCTGTTCAA 

spacer length: 36 repeater length: 37
19935   901209 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC TAAAGAGTGGTTAAAGGACGAATCCAAAAAATC 

spacer length: 33 repeater length: 37
19936   901280 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC TCCGTCGACTCCGTAGTCTCTCAAGCCGTAATAC 

spacer length: 34 repeater length: 37
19937   901352 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC AGTTTATATACTCAACAAGGTTAATATACTTAAA 

spacer length: 34 repeater length: 37
19938   901424 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC CCCTGTGGGATGCCTAATTTATCTACCCAATCG 

spacer length: 33 repeater length: 37
19939   901495 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC AGAGTAGCAAGCCACGAACCAGACGTAATAAGAG 

spacer length: 34 repeater length: 37
19940   901567 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC AAAATATTAAAAACCGTGTAGGGTGGATGCATGT 

spacer length: 34 repeater length: 37
19941   901639 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC AGAGGTAATACTCAATTTTTCCCAATGACTTTAC 

spacer length: 34 repeater length: 37
19942   901711 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC AGGAATAACAATGTTTAACCTCAAAGACTTTAA 

spacer length: 33 repeater length: 37
19943   901782 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC AAATTGTATTCTTCTGGAATCTCAAGCCCGTATTT 

spacer length: 35 repeater length: 37
19944   901855 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC AGGTCCCCGCGTGCGAGCAGGCGACCCACATACTC 

spacer length: 35 repeater length: 37
19945   901928 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC CAATGTCGTCGTCAAAAATCCTGTTCTCATTTTCT 

spacer length: 35 repeater length: 37
19946   902001 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC TTAGGCTTTCTCATCAGTCTTTTGAACTTGATGA 

spacer length: 34 repeater length: 37
19947   902073 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC ATGAAATGACTATGGATACCTCAGTCGATGGATAC 

spacer length: 35 repeater length: 37
19948   902146 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC ATGGAACCAGAAGCAGCTATACTAAAATTTCAAGC 

spacer length: 35 repeater length: 37
19949   902219 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC CTTAATGATTATTTAATTTAGCAATTAACCTGAAA
19950   
19951   



19952   crispr 9
19953   1610347 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC ATTGTGTTGGACGAGTCGGCGTTAGTCCTGAATATA 

spacer length: 36 repeater length: 37
19954   1610421 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TAGTCCCCTACCTGCTTATATGGCCATTTCTTCG 

spacer length: 34 repeater length: 37
19955   1610493 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TCCGTTCCTAATTCATTTTCTGACTTATCTATAATT 

spacer length: 36 repeater length: 37
19956   1610567 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TTAGATACGCCTCATTCAGGAACGGGTTAAGCTG 

spacer length: 34 repeater length: 37
19957   1610639 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC GAACACCTTCTCGTTCTTTTTTGGCCTGATACTT 

spacer length: 34 repeater length: 37
19958   1610711 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC ATAAGGCTTTGTTACCTGTACCTGTGACCTTATTA 

spacer length: 35 repeater length: 37
19959   1610784 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC GTTTTCTCCGCGATACGGTCAATTAGGTCCATCT 

spacer length: 34 repeater length: 37
19960   1610856 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC CTTCACGCTCCTATCACCTTGTCATTGTAGTAAA 

spacer length: 34 repeater length: 37
19961   1610928 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC ATTACAAACTGTGTAACCGGAGGCTGTAAGATATTT 

spacer length: 36 repeater length: 37
19962   1611002 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC AATGCGGTGATCGTGTAAGATTCAGAGGTCAGA 

spacer length: 33 repeater length: 37
19963   1611073 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC AAGAAACAAAGATCCAGCTATCCAGAGCAACTTACG 

spacer length: 36 repeater length: 37
19964   1611147 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC ATTCACGCAATCAAGGGGATTGCATTAGGCTTGTAT 

spacer length: 36 repeater length: 37
19965   1611221 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC ATGGGACAGGTTGGAGAAATTTTTGCACTTGCT 

spacer length: 33 repeater length: 37
19966   1611292 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC CTGTTCAGTTCACTGACCTCTCCGAAAATGCTCTCT 

spacer length: 36 repeater length: 37
19967   1611366 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC ATCTCGTCTGAAAGTTCATGAATCAACTCTAAT 

spacer length: 33 repeater length: 37
19968   1611437 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC CCAAGCCTGATTATGAGGTAAACTGGCATCACCG 

spacer length: 34 repeater length: 37
19969   1611509 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC ATTCTGGAAAAGTTCTTCACTTTGTACCAATCTTTTT 

spacer length: 37 repeater length: 37
19970   1611584 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC ATCTCACAGATGTGAACGGGCAGAATAGTACAA 

spacer length: 33 repeater length: 37
19971   1611655 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC CAACCAAACGAGGGCGAAAAAAGAAGCTCGGTTCCC 

spacer length: 36 repeater length: 37
19972   1611729 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TTTAATAACCATTCCCTAGCCTGTTTTTTATACCCTC 

spacer length: 37 repeater length: 37
19973   1611804 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC CAAATACTCGTACACTACCACGACATAACTCGCAT 

spacer length: 35 repeater length: 37
19974   1611877 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC AAAAGAGATACGGAAGCTATAGTTTATGCACATG 

spacer length: 34 repeater length: 37
19975   1611949 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TTAAGAGTCTTGGAAAGGAAAATTCGGTTTTTAT 

spacer length: 34 repeater length: 37
19976   1612021 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC CAAGAAATCTATGCTTGGAGAAGATGGGAAAATAAA 

spacer length: 36 repeater length: 37
19977   1612095 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC ACCACAATGGGAAACGTGGATATGGGAGGTACTG 

spacer length: 34 repeater length: 37
19978   1612167 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TGAGATAAGCCTCATTCAGGAACGGGTTAAGCTG 

spacer length: 34 repeater length: 37
19979   1612239 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC 

AACTCAGATAACTATATAAATCAACCACACCATTATAAA spacer length: 39 repeater length: 37
19980   1612316 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC ATGAGTGAAAATTACCCGGAAAACAAAAGTTTGTATG 

spacer length: 37 repeater length: 37
19981   1612391 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC CATTCGTGGTCCCTATACCTACAGAATTTCAGATAAG 

spacer length: 37 repeater length: 37
19982   1612466 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC AAAATATTGATAAATTCAATGATAATTATAGAAT 

spacer length: 34 repeater length: 37
19983   1612538 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC AATGTTATTGTTATTCTGCTTTTTTGCTTTGAGT 

spacer length: 34 repeater length: 37
19984   1612610 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC CAATCCCAGCCAACCAACTTCCGGCAAACGGAAA 

spacer length: 34 repeater length: 37
19985   1612682 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC ATATTATTAAAGGCTTCTTCAAAATCGAAGTATT 

spacer length: 34 repeater length: 37
19986   1612754 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC CATCACAGTAGAACAAAAACGAGAGTTGAAAACC 

spacer length: 34 repeater length: 37
19987   1612826 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC CCAGGTCCAGGATGTCCTACAGCTCACCCGGAAAGTG 

spacer length: 37 repeater length: 37



19988   1612901 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TATGCTCTGAACTTGTACTAATCATCATATGAAACG 
spacer length: 36 repeater length: 37

19989   1612975 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TCAAAACAGAAGTGCAATGAATAAGTGTACAAT 
spacer length: 33 repeater length: 37

19990   1613046 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TGAAGTTTCGGAATGATACTGATGAACTCCTTGAA 
spacer length: 35 repeater length: 37

19991   1613119 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC CCGAAGAATACGAACCGATCACACTGAAACCCGACA 
spacer length: 36 repeater length: 37

19992   1613193 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC GTCAATATGGCATCTTTGTCTGGAATATAGGGGA 
spacer length: 34 repeater length: 37

19993   1613265 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TACAGTCGCTTGTTATGCCCGCTACATCGTTTTT 
spacer length: 34 repeater length: 37

19994   1613337 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC CTCGACCTCGTCGTCCTCGTCTACTTCCAGCGCGT 
spacer length: 35 repeater length: 37

19995   1613410 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TCGGTTAAGCCCGTCTATACGTTTGAGTTAAGCCATG 
spacer length: 37 repeater length: 37

19996   1613485 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC AGCCTCCTGCATTTCAAGTGCCGCTTTCTTCTCT 
spacer length: 34 repeater length: 37

19997   1613557 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC AGCTCTGCGGCTTTCAGATAGACTGACCATGTAG 
spacer length: 34 repeater length: 37

19998   1613629 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC CACCCTTCGAACTCGGGCAATAACCTTGAAGCT 
spacer length: 33 repeater length: 37

19999   1613700 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TATCCCCTTAGATCCCTATAGACATACATGCCCG 
spacer length: 34 repeater length: 37

20000   1613772 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC AATAATAGAAATTACATAAGTAAGTATTAGTTAA 
spacer length: 34 repeater length: 37

20001   1613844 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TTTCCAGGGGAGCTCCGAGAAATACACCGTCTATT 
spacer length: 35 repeater length: 37

20002   1613917 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC CTCTTGAAACAGATGGAAAAGTTTTAGTTTTGCCAA 
spacer length: 36 repeater length: 37

20003   1613991 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TAAAGAGTGGACATGTGTGCAGATGGATACCAGAG 
spacer length: 35 repeater length: 37

20004   1614064 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TTAAAGCGTTTGTGAAGGTGAGCTAATGATTGAA 
spacer length: 34 repeater length: 37

20005   1614136 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC CCCGGAAACGGTGAGAGCATGACCGAATTAGA 
spacer length: 32 repeater length: 37

20006   1614206 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TCGCTTTCGTTTTTTGTATCGAGTCCGTATCCGTCT 
spacer length: 36 repeater length: 37

20007   1614280 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TTGTTTTGTGGATGCACTGTGTAGGGATAGTCCG 
spacer length: 34 repeater length: 37

20008   1614352 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TGCTACGATTGACAGCCGGACGAGTCCACATTGCCG 
spacer length: 36 repeater length: 37

20009   1614426 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TATTGCGGTTCAAACTCCGATGAATCTTTTTTG 
spacer length: 33 repeater length: 37

20010   1614497 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC CAATAAGGTCGCTGCTTTCCGGGCTTGTGCTGCCT 
spacer length: 35 repeater length: 37

20011   1614570 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC AATTATTGTGATAAACTTCTGCAGCTGTAGTAAAGA 
spacer length: 36 repeater length: 37

20012   1614644 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC AAAACGATGTCGCCGGGATTACATCGGACTGTATGA 
spacer length: 36 repeater length: 37

20013   1614718 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC ACATAACTTTTAGCTTCGGCTGCCGTGTCGAATTTC 
spacer length: 36 repeater length: 37

20014   1614792 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TAATCGTCGAGTTCCGCCCACAGTTCAAACATT 
spacer length: 33 repeater length: 37

20015   1614863 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TTTCAAGAACAGAGAAGAAGCAGAAAGCGCGACAA 
spacer length: 35 repeater length: 37

20016   1614936 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TGCAGCCGACGAAAGCAAAAACATTTCTCTTGCA 
spacer length: 34 repeater length: 37

20017   1615008 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC 
ATCCTCCCGCAACTCCTTATTTCTCATGCTAGCGTTCAC spacer length: 39 repeater length: 37

20018   1615085 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC GACATTGAAACTGACAACACAGAAGGCAATGGAC 
spacer length: 34 repeater length: 37

20019   1615157 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC CTACTGATAGAATTAATTCGAATGGGACGTTCTA 
spacer length: 34 repeater length: 37

20020   1615229 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC CAGATTTGTTTTACTCTTCTAAGAGTAGGTATTGACT 
spacer length: 37 repeater length: 37

20021   1615304 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TATGGCCTTGGCCTCGCGCAAAATTCGCCTATAG 
spacer length: 34 repeater length: 37

20022   1615376 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC CATTAAAAAAGGTAACAGCCCGAAGTATATCCAAAA 
spacer length: 36 repeater length: 37

20023   1615450 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TCATAAAATATGCGTTTTCTTCCTCGTTTCTCCAT 



spacer length: 35 repeater length: 37
20024   1615523 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC CAGACTTAAGGAATCTATTGTTTGGATGGATT 

spacer length: 32 repeater length: 37
20025   1615593 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC AGAGTGCGACTTTTAGAATACAACTTGATAAAATAC 

spacer length: 36 repeater length: 37
20026   1615667 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC GTTTCAGGGAATTCATTTCTAAGAACTCTTGCAGAAT 

spacer length: 37 repeater length: 37
20027   1615742 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC ACTACAAGGCGTTCCTCAAAGTAATACAATAATAAAA 

spacer length: 37 repeater length: 37
20028   1615817 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC ACGAATCCCATTAACCTGTATTCAGTCGCTTTCTTG 

spacer length: 36 repeater length: 37
20029   1615891 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TTTTGCAAATTAAGCTCATCCCTAATCCATGCCGG 

spacer length: 35 repeater length: 37
20030   1615964 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TAGATGTTGTCGGAGGGGACATCTACAGCAATG 

spacer length: 33 repeater length: 37
20031   1616035 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TTTCACACTCTCCAAATAAAAAAGGGAAATCTGAA 

spacer length: 35 repeater length: 37
20032   1616108 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TATACAACTAAAAATAATTAACAGTGATAAAAACA 

spacer length: 35 repeater length: 37
20033   1616181 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC AGGATCAGGACGACGGCAATAATACTGAAGAATCC 

spacer length: 35 repeater length: 37
20034   1616254 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC AACTCATTCCTTCTTGATGTCTGAAGCCAGCCTTCC 

spacer length: 36 repeater length: 37
20035   1616328 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC ATATATAGTTGAGCCATCATAAGTTACTTCCTGAGA
20036   
20037   
20038   crispr 10
20039   455580 CTTATAGAAAATGCTAAGGATCATATCTTTCACTCCATTC 

TTTTCCTATATTTTGTTCATTCCCCGTTATACACTCTGCAATGGACCCTGAGTACATAACTCCTTTAATAGCCCTTGCAGTTCCCC
CTTATAGCTCAATTACATACAGTAAAAGAGCTGGAAGACTGTGGAATTGTAGACTACTGATACAG spacer length: 151 
repeater length: 40

20040   455772 CTTATAGAAAATGCTAAGGATCATATCTTTCACTCCATTC 
TTTTCTTTTATTTTGTTCATTCCCCGTTATACCCGCTCTATCGGGCCCGGAGCATATAGCCCCTTATAGCCTGGTAGTTTTCCCGT
AGTAGCTCAATTACATACAGTAAAATAACTTGAAGACGGTAGATGTGTAGGTGATTTCTACAG spacer length: 149 
repeater length: 40

20041   455962 CTTATAGAAAATGCTAAGGATCATATCTTTCACTCCATTC 
AAACGTGGAAGGCATCGAGTACAAACCCACATGCTCTCCATATTGTGTCTGAGGGGCATGAGGTAGTGGGTGTCTTCTCCTGCGCC
GCACTGGAAGCAGTGGATTGACAGGTCCTGTTTTTTTGGCTGGGACTCGGCTTTTTCCCTGTT

20042   
20043   
20044   crispr 11
20045   1116527 TTTGCTCTCTCAAGAGGACTAATTGACATATTTATGAATC 

AGCCGTGAATCAAACGTGGAAGGCATCGAGTACAAACCCACATGCTCTCCATCCCGAGTTCCTTCTCGGGAGGACGGTGTCCTTTT
CGCTCG spacer length: 92 repeater length: 40

20046   1116660 TTTGCTCTCTCAAGAGGACTAATTGACATATTTATGAATC 
AGCCGTGAATCAAACGTGGAAGGCATCGAGTACAAACCCACATGCTCTCCATCCCGAGTTCCTTCTCGGGAGTACGGTGTCCTTTT
CGCTCG spacer length: 92 repeater length: 40

20047   1116793 TTTGCTCTCTCAAGAGGACTAATTGACATATTTATGAATC 
CAGCTATACTAAAATTTCAAGCTATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAACTTAAGGTCGTAGGCATAAGCGACTGA
TGTATA

20048   
20049   
20050   GCA_000970185.1_ASM97018v1_genomic.fna(findCrispr):
20051   START       REPEAT                           

SPACER                                             
20052   crispr 1
20053   3302776 ACTGTAATTATACTGGAAATT AAATAAACTTTAATAATATA spacer length: 20 repeater 

length: 21
20054   3302818 ACTGTAATTATACTGGAAATT AAATAAATTTTAATAATATA spacer length: 20 repeater 

length: 21
20055   3302860 ACTGTAATTATACTGGAAATT TTAAATAAACTTTAATTATA
20056   
20057   
20058   crispr 2
20059   2768660 ATTGAATAAGAATCTAATTTA 

ACAAGAAACAAATTGAGTAAGAAACAAATTGAATAGGAAATAAATTTAACAAGAAGCA spacer length: 58 
repeater length: 21

20060   2768740 ATTGAATAAGAATCTAATTTA ACAAGAAACAAATTGAGTAAGAAACA spacer length: 26 repeater 
length: 21

20061   2768788 ATTGAATAAGAATCTAATTTA TAAATAAACTTTAATTATATAAACTA
20062   



20063   
20064   crispr 3
20065   4059555 CTGATCTGATAAAGAAGATAA CTGATCTAATAAAGAAGATA spacer length: 20 repeater 

length: 21
20066   4059597 CTGATCTGATAAAGAAGATAA CTAATCTGATAAAGAAGATA spacer length: 20 repeater 

length: 21
20067   4059639 CTGATCTGATAAAGAAGATAA CTAATCTGATAAAGAAGATA spacer length: 20 repeater 

length: 21
20068   4059681 CTGATCTGATAAAGAAGATAA TGAAACATACTTTCATCAGT
20069   
20070   
20071   crispr 4
20072   3165902 GATGAAACATCAGGTGGAGAT GTACCATCAGATAACGGTGAGACATCCGGTGAAGATGATCAATCTGGAAA 

spacer length: 50 repeater length: 21
20073   3165974 GATGAAACATCAGGTGGAGAT ATACCATCAGTTAACGATGAAACATCAGGTGAAGATGATCAATCTGGAAA 

spacer length: 50 repeater length: 21
20074   3166046 GATGAAACATCAGGTGGAGAT AACTTTAATTATATAAACTATAATTATAATTGATTAGATATATAGTTGAG
20075   
20076   
20077   crispr 5
20078   1776621 CTTCTTCTGTTGGTGTTACTTCTTC 

TGTTGGTGTCACTTCTTCTGTTGGTGTCACTTCTTCAGGAGGTGTCGCTTCTTCAGGAGGTGTTACTTCTTCTGTTGGTGTC 
spacer length: 82 repeater length: 25

20079   1776729 CTTCTTCTGTTGGTGTTACTTCTTC TGTTGGTGTCACTTCTTCGGGAGGTGTCACTTCTTCAGGAGGTGTC 
spacer length: 46 repeater length: 25

20080   1776801 CTTCTTCTGTTGGTGTTACTTCTTC TCGGAGACACGAACGGGAATATGAGCAATGTGACCGCAGATAATAC
20081   
20082   
20083   crispr 6
20084   2474501 TTACCGATGATGAAAACGGGAACATGA TCGGAGATATGAACGGGAAT spacer length: 20 repeater 

length: 27
20085   2474549 TTACCGATGATGAAAACGGGAACATGA CCGGAGATATGAACGGAAAT spacer length: 20 repeater 

length: 27
20086   2474597 TTACCGATGATGAAAACGGGAACATGA ATAAACTATAATTATAATTG
20087   
20088   
20089   crispr 7
20090   1175114 CTTTTATTTTTCACCTTCATTTCTATTTT AACTTTTATTTTTCACCTTCATTTCTGTTTTT spacer 

length: 32 repeater length: 29
20091   1175176 CTTTTATTTTTCACCTTCATTTCTATTTT TGCTTTTATTTTTCACTTTCATTTCCATTTTA spacer 

length: 32 repeater length: 29
20092   1175238 CTTTTATTTTTCACCTTCATTTCTATTTT AACTTTTATTTTTCACCTTCATTTCTGTTTTT spacer 

length: 32 repeater length: 29
20093   1175300 CTTTTATTTTTCACCTTCATTTCTATTTT TTTAATTATATAAACTATAATTATAATTGATT
20094   
20095   
20096   crispr 8
20097   1239717 AGTCCGGATGGAACAAAGGTATATGTGGCGAAC 

CAAAACGACAGCAGTGTCTCTGTAATTAACACAACGACCAGCACTGTTATCGCCAGTGTGCCAGTAGATTACAGTCCTTCTGGAGT
TGTAGT spacer length: 92 repeater length: 33

20098   1239843 AGTCCGGATGGAACAAAGGTATATGTGGCGAAC 
TACGGCAGTAACACTACTTCCGTAATCGATACGTCTAATTACAGTATTACCTTCACGGTGTCTGTAGGAATTGCTCCTTATGGAGT
TGCGAT spacer length: 92 repeater length: 33

20099   1239969 AGTCCGGATGGAACAAAGGTATATGTGGCGAAC 
CATCAGTCAATATTTCATTTTCGTATAGAATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAACAATGGATTTGGAGACCGTTC
TCTACT

20100   
20101   
20102   crispr 9
20103   1508588 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC CGAGGGAAGGAACCACAAGAGCACAGGGAAATTAT 

spacer length: 35 repeater length: 37
20104   1508661 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC TACATATACATATAATAAGTCTATAGGGTTTTTGCA 

spacer length: 36 repeater length: 37
20105   1508735 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC ATGTTTCTGCACAGTCACCCACTAGTATTTCGT 

spacer length: 33 repeater length: 37
20106   1508806 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC ATATTAGGCTTTGCAAAAGTACTTGGTACGCCCTTA 

spacer length: 36 repeater length: 37
20107   1508880 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC ATCGTAAATGTTATATTTTTCCAGAAGGGTTTTAAAC 

spacer length: 37 repeater length: 37
20108   1508955 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC TGAAAATGATGGACCTTATCACAGCAGGGGAAAAC 

spacer length: 35 repeater length: 37



20109   1509028 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC ACATATCCCCTGATTCTGATAATGTCAGAGGTTG 
spacer length: 34 repeater length: 37

20110   1509100 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC TTCCTCCTTATGCTCTAATAATAACAGACGAAAC 
spacer length: 34 repeater length: 37

20111   1509172 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC ACATTTTTTTGTTGTTTTCTTTTTCTTTTTCTTG 
spacer length: 34 repeater length: 37

20112   1509244 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC AACTGCATTCATTTTTTTGAATGTGACAATATAT 
spacer length: 34 repeater length: 37

20113   1509316 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC AATACAACATGAGCACAGCCAACAGGGAAATAA 
spacer length: 33 repeater length: 37

20114   1509387 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC AATAAAGGCGATAACATGAGAAACAATGCAAAAT 
spacer length: 34 repeater length: 37

20115   1509459 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC GAGTTAACGTAGCGTCTTCATAAGAAGATGCAA 
spacer length: 33 repeater length: 37

20116   1509530 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC TACTCCTTATGCTCTAATAATCGCAGACGAAAC 
spacer length: 33 repeater length: 37

20117   1509601 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC TTTCTGATATTATTAGCTATTTCTTTGATTTGAGTT 
spacer length: 36 repeater length: 37

20118   1509675 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC CTTGTAAAATCTACTCAGGATGCGCTGAAAAGCG 
spacer length: 34 repeater length: 37

20119   1509747 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC TTCTGAATATATTTTGCATCCTCTAGTGTGTTAA 
spacer length: 34 repeater length: 37

20120   1509819 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC ATATACTTTTCGTATCCTTGATCAATTGAATATC 
spacer length: 34 repeater length: 37

20121   1509891 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC TTATAGTTGGAGCTACATATGGATTCGTTAATTTT 
spacer length: 35 repeater length: 37

20122   1509964 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC TTATAAAAATCTTGAATATATTTACACTGTTGA 
spacer length: 33 repeater length: 37

20123   1510035 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC TATTCTATGATATCATTTTCCGAGATTGGTATTTT 
spacer length: 35 repeater length: 37

20124   1510108 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC TTGGGTTTCCGTCTCCATCTATGACCCCGGCTCTC 
spacer length: 35 repeater length: 37

20125   1510181 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC TATTTGTTGTACTCCTTTCTGTCAGGTTCTCTTTCT 
spacer length: 36 repeater length: 37

20126   1510255 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC CTTCTGCGAGGTTCTTATGCAGAAGTTCCTTTTCT 
spacer length: 35 repeater length: 37

20127   1510328 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC TCAAAACCGTTTCAATCCCTACTTCGTTAAGAGT 
spacer length: 34 repeater length: 37

20128   1510400 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC TATAGTAGTTTTGCGTATTAGAATATAGAAGTAA 
spacer length: 34 repeater length: 37

20129   1510472 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC AATAATAGAAATTACATAAGTAAGTATTAGTTA 
spacer length: 33 repeater length: 37

20130   1510543 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC CAAAAGGTTGCCAGGATACATATCTTGTACTCAG 
spacer length: 34 repeater length: 37

20131   1510615 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC AATTCGCACACTCAACAAAAAACGAACCCCTAGA 
spacer length: 34 repeater length: 37

20132   1510687 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC AAAATTATGTAACCAAATGAAAAAGGATATAAGA 
spacer length: 34 repeater length: 37

20133   1510759 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC AAAAAAAGTCAAGTAGATATAAAAGGGAAAATCAAAA 
spacer length: 37 repeater length: 37

20134   1510834 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC TATTTATCATCAGTTTTTTTAAGTTTCTTTCCCAATAT 
spacer length: 38 repeater length: 37

20135   1510910 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC TAAGATACGCATCGTCACAAAATTCATAGATTTT 
spacer length: 34 repeater length: 37

20136   1510982 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC ATGCTCGGAGAAAGAGCCGAAACAGACGAAGGTT 
spacer length: 34 repeater length: 37

20137   1511054 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC CACATGGCTCTCTCTCTACCAACAACGCCCAAGC 
spacer length: 34 repeater length: 37

20138   1511126 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC AATGCGAATGGAAGCCCGTACATAATCCAGATAT 
spacer length: 34 repeater length: 37

20139   1511198 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC TACAACATAGTTGCCATATCGTTTGAAGTATGA 
spacer length: 33 repeater length: 37

20140   1511269 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC TCAATCCATGATGCTCCGGTTTTGAATACTTTCC 
spacer length: 34 repeater length: 37

20141   1511341 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC TTTGTCGACTGATTAAATCTATCCGGTGAAGACCCG 
spacer length: 36 repeater length: 37

20142   1511415 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC ATCAATTATTTAATACATAATTAAATTGTATCCTGT 
spacer length: 36 repeater length: 37

20143   1511489 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC TGTATATCAACTCATCGAAAATATGGCAAAGGAG 
spacer length: 34 repeater length: 37

20144   1511561 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC GTTGTGATTTTTCCAACGTCTCTAAGATAATAAA 



spacer length: 34 repeater length: 37
20145   1511633 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC TTATACAGTGCTTCAATAGGCCCGGTCATTTTCTT 

spacer length: 35 repeater length: 37
20146   1511706 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC TTGGCTGTTAGTGGATCACTAACAGGAATGGTTAGC 

spacer length: 36 repeater length: 37
20147   1511780 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC ATAAGCCCTCCGCCCGTTCTGCCTTCTCTTACTC 

spacer length: 34 repeater length: 37
20148   1511852 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC TCAAGGACTTTGTAGAGCTGGAAGACACAGAAGA 

spacer length: 34 repeater length: 37
20149   1511924 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC CTGCAGTCTCATCTAGCATCAGGAAGTCTTTGACA 

spacer length: 35 repeater length: 37
20150   1511997 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC TTAAATTGTACACCCATGGTCCCAGCAATTTGTA 

spacer length: 34 repeater length: 37
20151   1512069 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC TCAAGGTCTTTTTTTGTGATGTAGAACACATCTTCT 

spacer length: 36 repeater length: 37
20152   1512143 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC CTAACTCGAACCTTCACTTGCGACTCGAACCTCACT 

spacer length: 36 repeater length: 37
20153   1512217 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC GTGAAGGTTCGAGCCGCAAGTAAAGGTGAGCCTGA 

spacer length: 35 repeater length: 37
20154   1512290 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC TTCTAAGCCTGTTTAAAAGCCTCTAATCCTGGGA 

spacer length: 34 repeater length: 37
20155   1512362 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC TACTAACACAAATAATTATTATATGTTAGGAAGAAC 

spacer length: 36 repeater length: 37
20156   1512436 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC AAAATATAATCTCAGGCAGGCTTTAACAGTCTCCC 

spacer length: 35 repeater length: 37
20157   1512509 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC TCTAAGATCGGCTTTGCTAATGTTTCATCACTTG 

spacer length: 34 repeater length: 37
20158   1512581 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC ACAAGGTCTACGACTGTAAAGCCTTTTGAGAGG 

spacer length: 33 repeater length: 37
20159   1512652 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC ATTTTAACTTCTTTGCATTCTATTTTTTTCATGAT 

spacer length: 35 repeater length: 37
20160   1512725 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC CTTCTTATTGATGGCGCTAATCTTCCTTCTTTTCG 

spacer length: 35 repeater length: 37
20161   1512798 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC TATATAGTCCTTCGATAACGATTATTTATACGTT 

spacer length: 34 repeater length: 37
20162   1512870 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC TAGATTCTAAAATGGTGTTTGTACATAGAACAGA 

spacer length: 34 repeater length: 37
20163   1512942 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC TTATGATGAGTGTGAGACAAAAACGGATACTG 

spacer length: 32 repeater length: 37
20164   1513012 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC ATTTATTACTTCCCATTCCTCAGAAAACAGTTCA 

spacer length: 34 repeater length: 37
20165   1513084 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC TAAACCAGTCCCGCGATTACAAGCATCGAAATGATAC 

spacer length: 37 repeater length: 37
20166   1513159 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC CGAAGTTAAATGATGGTGGGTTGAAGTTTGACGGT 

spacer length: 35 repeater length: 37
20167   1513232 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC TCCATATGCCCCATCTGTGCGCATATAATCGCATAT 

spacer length: 36 repeater length: 37
20168   1513306 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC CTACACTCTGTGCGTTTGCGCTTGTTAAATTCG 

spacer length: 33 repeater length: 37
20169   1513377 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC AGATACGCTGCCCAAGAAGCCCCACCTGCCCCTGCA 

spacer length: 36 repeater length: 37
20170   1513451 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC TTATGATGAGTGTGAGACAAAAACGGATACTG 

spacer length: 32 repeater length: 37
20171   1513521 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC ATTTATTACTTCCCATTCCTCAGAAAACAGTTCA 

spacer length: 34 repeater length: 37
20172   1513593 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC TAAACCAGTCCCGCGATTACAAGCATCGAAATGATAC 

spacer length: 37 repeater length: 37
20173   1513668 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC CGAAGTTAAATGATGGTGGGTTGAAGTTTGACGGT 

spacer length: 35 repeater length: 37
20174   1513741 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC TCCATATGCCCCATCTGTGCGCATATAATCGCATAT 

spacer length: 36 repeater length: 37
20175   1513815 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC CTACACTCTGTGCGTTTGCGCTTGTTAAATTCG 

spacer length: 33 repeater length: 37
20176   1513886 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC AGATACGCTGCCCAAGAAGCCCCACCTGCCCCTGCA 

spacer length: 36 repeater length: 37
20177   1513960 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC AAATCTATACTAACCCAGCCACACTTTAGCCCTGCA 

spacer length: 36 repeater length: 37
20178   1514034 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC AGGAGATCCTTAGAATCTTTCCAAGTAGGCTGCT 

spacer length: 34 repeater length: 37
20179   1514106 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC AAACCTCTTGGAGCTCTGCATAGGTATCTATAA 

spacer length: 33 repeater length: 37



20180   1514177 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC TAAGCTACTATTTTACCTTGTCTGACTAAATCTGCA 
spacer length: 36 repeater length: 37

20181   1514251 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC TTCAATGATCTCTACTTTTGCCGGGAAAGATTCG 
spacer length: 34 repeater length: 37

20182   1514323 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC AAAAGCGACTTGCATATACTACAGAGCCGGTTCCG 
spacer length: 35 repeater length: 37

20183   1514396 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC TAATTTCATCATGCCCACAGGTTGCAATGGTGTCA 
spacer length: 35 repeater length: 37

20184   1514469 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC TGGCCTCGATCTCTGCTGTAGACCCCTTTTCCTC 
spacer length: 34 repeater length: 37

20185   1514541 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC TAACCGGCATACAGAGCCATTATTAATTGTACCAAAA 
spacer length: 37 repeater length: 37

20186   1514616 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC CAGGGGCGAATTCGTCTTTTACCGTCGGGACA 
spacer length: 32 repeater length: 37

20187   1514686 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC TGCAAGTAAATTACGGTGGAAGTGTTGCAGTTTCT 
spacer length: 35 repeater length: 37

20188   1514759 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC TGACTGAGAGACAGAGGAACGAAATTAGAAAAA 
spacer length: 33 repeater length: 37

20189   1514830 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC GGATTTATCAAGGCGTTAACAGATACAATATCCA 
spacer length: 34 repeater length: 37

20190   1514902 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC TTAATTTCGCGTATATCGTCTATAAAACTTTTCACA 
spacer length: 36 repeater length: 37

20191   1514976 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC AAGGTTTATCTTTTTCCTCAATGTTTCAAAATGTTT 
spacer length: 36 repeater length: 37

20192   1515050 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC TCCTTGGCTACTTCAAATTCAGTTTGTAGTTTATTA 
spacer length: 36 repeater length: 37

20193   1515124 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC AAAACGTTATCCCACTTTTCTTTGGTGATTCCATAG 
spacer length: 36 repeater length: 37

20194   1515198 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC TCAATCACACATTCTTTAAAGTCTTCTATCGTAACTT 
spacer length: 37 repeater length: 37

20195   1515273 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC TAAAGTTAGATGTACGTGGCGCATAAGATACACTT 
spacer length: 35 repeater length: 37

20196   1515346 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC GTTTTATAGTTGTTACTACTATAATAATCACCTCT 
spacer length: 35 repeater length: 37

20197   1515419 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC TTCATTCCTCGAAGCTACAAACACAACAAATCTAAAT 
spacer length: 37 repeater length: 37

20198   1515494 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC CCTCGCTCTTGCCGGATGGGACGTAAATGAAATCA 
spacer length: 35 repeater length: 37

20199   1515567 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC AAAACTCCTGCTTCAATCTGTTCGGGGGTTGCTACG 
spacer length: 36 repeater length: 37

20200   1515641 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC CCTCGTTTCTTTTTTTTGAAAATCCCAGATTATGACG 
spacer length: 37 repeater length: 37

20201   1515716 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC TTCTCAGGGAGCGCGGAGGCACAGCGAGAAGAC 
spacer length: 33 repeater length: 37

20202   1515787 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC TTAAGAAGTCTGAACCTGTGGAGCAGTTGAAAA 
spacer length: 33 repeater length: 37

20203   1515858 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC AAATTGGCGATTTCTTTAGAGTTAAAGGTAAG 
spacer length: 32 repeater length: 37

20204   1515928 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC ACATAGTCATACATGCTGTCATAGAGGTTCACGTAT 
spacer length: 36 repeater length: 37

20205   1516002 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC TAGCTATCTTAGCTATCTTTTCGGCTCGTTGGA 
spacer length: 33 repeater length: 37

20206   1516073 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC CATTCAACGATATTTACAAGCCTAGTGTAATCCCC 
spacer length: 35 repeater length: 37

20207   1516146 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC AACCTTCTACAAGATAATCCAGCCACATTTTTTT 
spacer length: 34 repeater length: 37

20208   1516218 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC CCACCTTGTAGGTAATAATCTTTCCGATTACTA 
spacer length: 33 repeater length: 37

20209   1516289 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC TTCCAAGAGCCGTGTAACTGCATGTTGCGGCTTT 
spacer length: 34 repeater length: 37

20210   1516361 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC TCCCTCCTTAAGTTGTCACCGTTCCGAGTCCA 
spacer length: 32 repeater length: 37

20211   1516431 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC GTTCTCCTGATTCGTTATCTATGCGATGTAATACAC 
spacer length: 36 repeater length: 37

20212   1516505 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC TTATGGTGATCCAGAGAAGGATATTCCGGCGAAAGA 
spacer length: 36 repeater length: 37

20213   1516579 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC TATTCATGCTTCAACTTCCTGCGTTCCCTTGCTCC 
spacer length: 35 repeater length: 37

20214   1516652 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC ACCCTGGGTCTTCTGAATGGTACTGGACAGGTTCA 
spacer length: 35 repeater length: 37

20215   1516725 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC GGGTATATAGTATGTTGTAGTAACGTAGGAGGAA 



spacer length: 34 repeater length: 37
20216   1516797 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC AATAGTGTATCTGTGACACTTACAACCGGCACTGA 

spacer length: 35 repeater length: 37
20217   1516870 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC TCGTGTCTTCTATGTCGGAAAAATAATCCTCATCG 

spacer length: 35 repeater length: 37
20218   1516943 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC TAATTCCAAGATCACCATGCCAGATGGCTCTAAT 

spacer length: 34 repeater length: 37
20219   1517015 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC ACGTAATTGATGTATAACGATATACATTTTCCT 

spacer length: 33 repeater length: 37
20220   1517086 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC AGATTGATCTTACCATCTCCTATTATTGTAAGCA 

spacer length: 34 repeater length: 37
20221   1517158 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC TGTCTCCTCCAACGTGCATCACTTCTTCATACACTT 

spacer length: 36 repeater length: 37
20222   1517232 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC TCAAGAAGAGTAGTGCATTAAAACATCTAGAATCC 

spacer length: 35 repeater length: 37
20223   1517305 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC ACATCTTAAAAAACGCATTTGATAAATATGATGGG 

spacer length: 35 repeater length: 37
20224   1517378 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC TTCCGTCGATAATTACCAGGGCACGGAAGAGGACTG 

spacer length: 36 repeater length: 37
20225   1517452 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC TGTATGTACATGTCTCCGATCCTCATACTCAATAAC 

spacer length: 36 repeater length: 37
20226   1517526 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC GCATCATCGTTTCCGGACCCGAGAGATATGATATC 

spacer length: 35 repeater length: 37
20227   1517599 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC TTCACCATATTTGATAAAAATACGTTAGTATGTTA 

spacer length: 35 repeater length: 37
20228   1517672 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC ATGCCAGTGTTGCAGCTTCCGTGCGGGTTTGTGTTG 

spacer length: 36 repeater length: 37
20229   1517746 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC AAACACAATTGAAGTTATTCCTATCGCTATATTCT 

spacer length: 35 repeater length: 37
20230   1517819 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC CAGGAAAAGGTATCCGAAATACAGGTATTACAGGTA 

spacer length: 36 repeater length: 37
20231   1517893 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC CATAACAAATTCGATATTCATCTCTCGATACT 

spacer length: 32 repeater length: 37
20232   1517963 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC TGATAGGCATATAATTGATGTTTTGATAGAAAA 

spacer length: 33 repeater length: 37
20233   1518034 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC TATAGAATTGTAATTGCAACAGACGATGAAACA 

spacer length: 33 repeater length: 37
20234   1518105 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC TCCGTTATTGCCTCGTTTTTACCAATTATCCCTTTT 

spacer length: 36 repeater length: 37
20235   1518179 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC AGATCGTACTGTAACTGCTTTACCAAATCGTCAAG 

spacer length: 35 repeater length: 37
20236   1518252 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC CATCAGTCAATATTTCATTTTCGTATAGAATTCGC
20237   
20238   
20239   crispr 10
20240   859170 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC AAGTTTCTAGATGGAGATATAAGGCTCCAGTTAG 

spacer length: 34 repeater length: 37
20241   859242 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC CAAGCTTTCCATTTTTGATAGAGTAGTCATAAGG 

spacer length: 34 repeater length: 37
20242   859314 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC TAAAAGCTGATAAAACAGATCAATCATTGTATACA 

spacer length: 35 repeater length: 37
20243   859387 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC CAAATTCCATCTTTTCTTTTCGATTGTTTGATTT 

spacer length: 34 repeater length: 37
20244   859459 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC CAAATTCCATCTTTTCTTTTCGATTGTTTGATTTTTTG 

spacer length: 38 repeater length: 37
20245   859535 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC ATACTCATTTGCGTAACATTCGCCTACTGCTTGC 

spacer length: 34 repeater length: 37
20246   859607 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC ACGATGTTCAACGGTCATTGTACAGTTTTTGCA 

spacer length: 33 repeater length: 37
20247   859678 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC ATTCGTAATAGTATAGTATAGTAGTAAAATAGAAC 

spacer length: 35 repeater length: 37
20248   859751 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC TACTGATGTTCTCGGCCAAAATGGGCTACCTCTCCC 

spacer length: 36 repeater length: 37
20249   859825 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC TATAGGGGCATGTTTTCAGTCCTCCTGCTTCGTTATCT 

spacer length: 38 repeater length: 37
20250   859901 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC CATATGAAGGAATCATACACCCTATATACATCATTT 

spacer length: 36 repeater length: 37
20251   859975 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC AAAAACATAAAGAAGAGTACTCACCTGAAGTGCA 

spacer length: 34 repeater length: 37
20252   860047 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC TAATACGCTTCATTTGTCCAGTATCAAATTGCAAAA 

spacer length: 36 repeater length: 37



20253   860121 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC ATCAGATTGTGAAAGAAACTCAGTTGTGTGAAAAA 
spacer length: 35 repeater length: 37

20254   860194 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC CACACTGCATTGCTTTCTCTCTGTATTCTTCATG 
spacer length: 34 repeater length: 37

20255   860266 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC TAGTATTTGTATGTACATCATAGATTTTAGCTATG 
spacer length: 35 repeater length: 37

20256   860339 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC TACTTAAGTGATAGACCATTACAGCCCCTAGT spacer 
length: 32 repeater length: 37

20257   860409 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC CAGGAGTAGTTTTCGAGGTCCATGTGTCTCCGT 
spacer length: 33 repeater length: 37

20258   860480 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC ACAACAACGACATACATTACGAACATAACAGCCA 
spacer length: 34 repeater length: 37

20259   860552 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC AAGACACTGGCGAAGGAAAAGACCAAAAAAACA 
spacer length: 33 repeater length: 37

20260   860623 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC TAAGAGTCCATGTTTGAAACTGTAAAGGACCCCTG 
spacer length: 35 repeater length: 37

20261   860696 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC AAATCTTCTATAGTTTCATATTCAATAACACCAACT 
spacer length: 36 repeater length: 37

20262   860770 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC AAGAAATGGAAAGACGAAGATAGAATAAAAGAAAA 
spacer length: 35 repeater length: 37

20263   860843 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC TATAAACAACTACAGCATATATTGTAGCTGCAAG 
spacer length: 34 repeater length: 37

20264   860915 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC CTTCTCACTCTCCTTTCTCTTTTCGTGTCTCTCT 
spacer length: 34 repeater length: 37

20265   860987 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC TAATTATGGACGGAGCAACACCAATTATAAGAA 
spacer length: 33 repeater length: 37

20266   861058 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC TTTAAAACTGGAAAAGAGCTTATAGTTGCAGCCCCAGGG 
spacer length: 39 repeater length: 37

20267   861135 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC ATTGAATGATCGGAGCCAAAAAATGAAAGTATTA 
spacer length: 34 repeater length: 37

20268   861207 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC AAAATACTAGAAGTAAAACGGGACTAAGATAAT 
spacer length: 33 repeater length: 37

20269   861278 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC TGAACCGCAATTCCGGCTCTTCTAGTGACTCCT 
spacer length: 33 repeater length: 37

20270   861349 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC CATAGTAGCAGACGCATCCCCCGGCTTTGTTTCG 
spacer length: 34 repeater length: 37

20271   861421 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC CGAAGTGTGGGAAGAAGCGTATAAGAGAGCCGA 
spacer length: 33 repeater length: 37

20272   861492 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC ACATAATATTCAAAAAATAATATCACATCTGCAAC 
spacer length: 35 repeater length: 37

20273   861565 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC TGTATTAAAAAAGGCTGGATGAATTTTAGAGATT 
spacer length: 34 repeater length: 37

20274   861637 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC TATCATTGATATAATATTAGTTTAATATGTTAT 
spacer length: 33 repeater length: 37

20275   861708 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC ATCGTAGATGTCACATTCCCTCCAAAATTGTGGGAA 
spacer length: 36 repeater length: 37

20276   861782 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC ATATTTTATTTGGAGCTAGAGCCCTGTACCATCT 
spacer length: 34 repeater length: 37

20277   861854 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC CTAAGCTCTGAAAAAGATCCAGAAACTTCGGGGCAGG 
spacer length: 37 repeater length: 37

20278   861929 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC GACTCCCGGCATGGGCTTATAACTTTTCTTTTCA 
spacer length: 34 repeater length: 37

20279   862001 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC ACATACTCAAGTGCCTTTTTCTCAACGACAATAAG 
spacer length: 35 repeater length: 37

20280   862074 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC TTACGGGGTCAGAGACCAAAGTGGATATTATGATA 
spacer length: 35 repeater length: 37

20281   862147 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC ATCGCGTCAGTGGACACGCCCCCGCCCTTTTCTTTCC 
spacer length: 37 repeater length: 37

20282   862222 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC TTCTCAGGTGTTCGCCGGGAAATGAAGGACGGAA 
spacer length: 34 repeater length: 37

20283   862294 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC TAGCATTAAGTACTAGTACTAGTACTTAGAGAAA 
spacer length: 34 repeater length: 37

20284   862366 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC TTATAATAGTAACAATCTCATTATAAACCCCCACA 
spacer length: 35 repeater length: 37

20285   862439 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC TAAATTTGCAAGATCGAAAACTGCAATCTATGAAA 
spacer length: 35 repeater length: 37

20286   862512 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC TTACAGATATATATTATATATATATGTATTTCTT 
spacer length: 34 repeater length: 37

20287   862584 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC TGGATAGGTTATTTGAAATTGGAACTCAGAAAGA 
spacer length: 34 repeater length: 37

20288   862656 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC CCTTATTACCCTTAGATTTCTTCGCCAGGACCCTAA 



spacer length: 36 repeater length: 37
20289   862730 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC ATTACTTGCTTTTGAATGCTCCAAAACTCCAGA 

spacer length: 33 repeater length: 37
20290   862801 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC CAATAAGATTCCCATGTATGCCCAGGAGGTAGCTTA 

spacer length: 36 repeater length: 37
20291   862875 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC GGCTTTGATTATGGGTATGGATGGCGCATGTGG 

spacer length: 33 repeater length: 37
20292   862946 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC ATTTTGCTGCTGCTGTAACTGTTTCAATCATTAGC 

spacer length: 35 repeater length: 37
20293   863019 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC TATGTATATTCATATATTCGAGCACGGCGAAGAAC 

spacer length: 35 repeater length: 37
20294   863092 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC TGGATCGTGGAGGGAGAAGATTGAGTAATAAAAA 

spacer length: 34 repeater length: 37
20295   863164 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC AACATAGATTTTGACGAGCAGGACATAAACCAGG 

spacer length: 34 repeater length: 37
20296   863236 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC AAAATGATTCATACCTTTGTAATTCAGATTTAAG 

spacer length: 34 repeater length: 37
20297   863308 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC TTTGCAGAGCTTAGGGCAAATGGTGCGACTGATGAA 

spacer length: 36 repeater length: 37
20298   863382 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC TAAGCAGATGATGTAGTGCTTGTATTATCAGGTGACA 

spacer length: 37 repeater length: 37
20299   863457 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC TACTGATGATTTTAATGACATTGCTGACTCTGAAA 

spacer length: 35 repeater length: 37
20300   863530 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC ATGATTATGTTTTGTGTCTTGAGGATAAAAAGATAGC 

spacer length: 37 repeater length: 37
20301   863605 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC TTTATAAAGTTAAAGTAGAAACTAAATTTCAACC 

spacer length: 34 repeater length: 37
20302   863677 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC ATCTCATCTGGAACCCATATATTCATTCTCGGCAT 

spacer length: 35 repeater length: 37
20303   863750 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC TAAAAAATTAAGAACGTTGTCATGCTCTCATGCCT 

spacer length: 35 repeater length: 37
20304   863823 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC ATAATGTTTTTGATGGCTGTTCAAATGCGGGGAT 

spacer length: 34 repeater length: 37
20305   863895 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC TTAAATGACGTCCCTCCGAATATTAAGGTAAGTTC 

spacer length: 35 repeater length: 37
20306   863968 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC TAGAGTCTTACTTTTCTTCCACCAATGATAATTTCG 

spacer length: 36 repeater length: 37
20307   864042 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC CAGACAAAGCAGGAAGGAAGATTGAAACTCGTTC 

spacer length: 34 repeater length: 37
20308   864114 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC GAGTGTTTGAGGTTCAAGTCTGCCGGACATGCGG 

spacer length: 34 repeater length: 37
20309   864186 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC TCCAGTTGCGTCTATCGAAATCACAAACGAGATAA 

spacer length: 35 repeater length: 37
20310   864259 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC AACCACTCCCTCTTAAACATGTTTCCGTTTGCAAT 

spacer length: 35 repeater length: 37
20311   864332 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC AAAAAATAGAATCCACTCAAACCGAAGCCCTGA 

spacer length: 33 repeater length: 37
20312   864403 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC AGATAGTCACGGTGTCTATCTTCCAGAATAACACA 

spacer length: 35 repeater length: 37
20313   864476 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC AAATATCAACTGCACATTCTTCCACAATATCATT 

spacer length: 34 repeater length: 37
20314   864548 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC TTTTTGATTTTTCTTCCGGCATGAAATCCTTGA 

spacer length: 33 repeater length: 37
20315   864619 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC ATAATTATGTTGAGTTGAGAGTGAATTCAGGTTG 

spacer length: 34 repeater length: 37
20316   864691 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC GAAAACAGGATTGAACGGGCTAAAGCATTGAAAGCT 

spacer length: 36 repeater length: 37
20317   864765 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC TACCGTTCATGGTATCGGACATATCAAAGCCAGCAA 

spacer length: 36 repeater length: 37
20318   864839 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC CATTCCCTTCCCCTGTTCCTGAGCCTCCCTGTG 

spacer length: 33 repeater length: 37
20319   864910 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC CTATTGTGAACCCCCGCAGACCTAAGAGGATTTTC 

spacer length: 35 repeater length: 37
20320   864983 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC TTTCCACAATCAACATACCCCGTAAGCCCATCAAAC 

spacer length: 36 repeater length: 37
20321   865057 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC TTATTTTTGCCATGCCTGCCGCGTCTAATCCTATC 

spacer length: 35 repeater length: 37
20322   865130 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC TTATCCCGTGGTCCTCTTCGTCTACATTAATAG 

spacer length: 33 repeater length: 37
20323   865201 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC CACAGCTACCCGGACAGGGAAGTATAAGGACCTGGCA 

spacer length: 37 repeater length: 37



20324   865276 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC AATTTTGTGACATACCCCTGAAATTCATAGACTT 
spacer length: 34 repeater length: 37

20325   865348 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC AAGAATATAATACAAACAATCCTTATAACGAACT 
spacer length: 34 repeater length: 37

20326   865420 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC TATGTATATTCATATATTCGAGCACGGCGAAGAAC 
spacer length: 35 repeater length: 37

20327   865493 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC TGGATCGTGGAGGGAGAAGATTGAGTAATAAAAA 
spacer length: 34 repeater length: 37

20328   865565 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC AACATAGATTTTGACGAGCAGGACATAAACCAGG 
spacer length: 34 repeater length: 37

20329   865637 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC AAAATGATTCATACCTTTGTAATTCAGATTTAAG 
spacer length: 34 repeater length: 37

20330   865709 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC TTGTCCGGATTTTGTGGATTCTTGATATTTCCCTG 
spacer length: 35 repeater length: 37

20331   865782 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC 
GGTTGCCCGTATGGTGTTTCGATCATATCTTCGTCACTCC spacer length: 40 repeater length: 37

20332   865860 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC ACCAAACCAAAGCAAGCCAGAAAGCCTGGCAGTATC 
spacer length: 36 repeater length: 37

20333   865934 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC ATTCTGCGGGTGGGGCTGCCGTCACAATGGGCGGG 
spacer length: 35 repeater length: 37

20334   866007 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC CAACGATGTAATGTTTTGGAATTGCTTTTCACCT 
spacer length: 34 repeater length: 37

20335   866079 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC TAGACCCCGCAAGGCCCAGAAGTGCGGTCCTAAC 
spacer length: 34 repeater length: 37

20336   866151 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC TTTCATAAATTCGAGTCACATAAATATCCATGATT 
spacer length: 35 repeater length: 37

20337   866224 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC TGCGGCTTTATCTATTCAGGAATCTGAACTAAAA 
spacer length: 34 repeater length: 37

20338   866296 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC ATACTTTCATCAGTCAATATTTCATTTTCGTATAG 
spacer length: 35 repeater length: 37

20339   866369 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC GCAGCAATACTACTTCTGTAATTGATACAGCCACA
20340   
20341   
20342   GCA_000970205.1_ASM97020v1_genomic.fna(findCrispr):
20343   START       REPEAT                           

SPACER                                             
20344   crispr 1
20345   1762388 ATCTTCAATTGCCTTGAACA TTGAAGGGGAATAAACTTCTGAAAGGTACTTTTGTG spacer length: 36 

repeater length: 20
20346   1762445 ATCTTCAATTGCCTTGAACA TTGAAGGGGAATAAACTTCTGAAAAGTACTTTTGTG spacer length: 36 

repeater length: 20
20347   1762502 ATCTTCAATTGCCTTGAACA ACATTAAAGTAAAACACGAACGCATGAATGCACTAA
20348   
20349   
20350   crispr 2
20351   1081643 AATTACGCCTATGTAGCTGAT 

AATGATGGTCTTGTGATTGTTGATATCAGTAATCCTTCTGATCCAATTCTCAAAGGACGTTATGCCGGTCCTACTGGCGATGTTGC
AGTTTACGG spacer length: 95 repeater length: 21

20352   1081760 AATTACGCCTATGTAGCTGAT 
TGGGGTAATGGTCTTATGATTGTTGATATAAGCAATCCATCTTCACCAGTTCTCAAAGGAAGCTACGATACTGCCGGAGATATTTA
CGGTGTCTCAATTTCCGG spacer length: 104 repeater length: 21

20353   1081886 AATTACGCCTATGTAGCTGAT 
ATTAAAGTAAAACACGAACGCATGAATGCACTAATAGATTGCAATTGATTAGAAAACTCGTTAGAGATTAAGAGCCTATCCGAAAA
GTGTTGTGACCTGTGTAG

20354   
20355   
20356   crispr 3
20357   3253750 GATGAAACATCAGGTGGAGAT GTACCATCAGATAACGGTGAAACATCCGGTGAAGATGATCAATCTGGAAA 

spacer length: 50 repeater length: 21
20358   3253822 GATGAAACATCAGGTGGAGAT ATACCATCAGTTAACGATGAAACATCAGGTGAAGATGATCAATCTGGAAA 

spacer length: 50 repeater length: 21
20359   3253894 GATGAAACATCAGGTGGAGAT TTAAATAAACTTTAATTATATAAACTGTAATTATAATTGATTAGATATAT
20360   
20361   
20362   crispr 4
20363   3395778 TTAATTATATAAACTGTAATT ATACTGGAAATTGAACAAAC spacer length: 20 repeater 

length: 21
20364   3395820 TTAATTATATAAACTGTAATT ATACTGGAAATTAAACAAAC spacer length: 20 repeater 

length: 21
20365   3395862 TTAATTATATAAACTGTAATT ATACTGGAAATTAAATAAAC spacer length: 20 repeater 

length: 21



20366   3395904 TTAATTATATAAACTGTAATT ATACTGGAAATTAAATAAAC spacer length: 20 repeater 
length: 21

20367   3395946 TTAATTATATAAACTGTAATT ACTGTAATTATAATTGATTA
20368   
20369   
20370   crispr 5
20371   2062566 GTGTCATCTGTTACATTTGTAT 

TGTCAGTCACGTTTGTATCAATAGTTACATTTGTATCAATAGTTACATTTGTATCAATAGTTACATTTGTACCATCTGTTACATTT
GTACCGTCTGTTACGTT spacer length: 103 repeater length: 22

20372   2062692 GTGTCATCTGTTACATTTGTAT 
CATTAGTCACATTTGTATCATTAGTCACATTTGTACCATCTGTTACGTTAGTGTCATCTGTTACATTTGTACCATCTGTTACGTT 
spacer length: 85 repeater length: 22

20373   2062800 GTGTCATCTGTTACATTTGTAT 
ATAAACTGTAATTATAATTGATTAGATATATAGTTGAGCCATCATAAGTTACTTCCTGAGAGAAGCATTTTTATTTTCAAATCCT

20374   
20375   
20376   crispr 6
20377   980676 TTTTCTTTTTCCTCTTCTTTTCT CCCTTTTCTTTTCTCTTCCC spacer length: 20 repeater 

length: 23
20378   980720 TTTTCTTTTTCCTCTTCTTTTCT CCCTTTCCTCTTCTCTTCTCTTCTCTTCCC spacer length: 30 

repeater length: 23
20379   980774 TTTTCTTTTTCCTCTTCTTTTCT CAATTAACCTGAAAGTTAATATTATACCAT
20380   
20381   
20382   crispr 7
20383   1774226 CTTTCAGCTATTGTTCCTTATTTGGA 

GGATCAAAAAAAGGAAGAAATGATTGAAAAAGCACTTGATGCAATCTCTATAATTGAACTTAATGACTATTGTATATTTATGGC 
spacer length: 84 repeater length: 26

20384   1774337 CTTTCAGCTATTGTTCCTTATTTGGA 
TGGGCAAAAAAAAGGAGGAATGATAGAAAAAGCACTTGATCTAGCTTCCAATATTCAATCTAATGATGAAAGAACTCGAGC 
spacer length: 81 repeater length: 26

20385   1774445 CTTTCAGCTATTGTTCCTTATTTGGA 
GCAGCAATACTACTTCTGTAATTGATACAGCCACAAACAACGTTATAGCCTCTGTGCCCGTAGGATGGAGTCCGGTTGGAG

20386   
20387   
20388   crispr 8
20389   1295977 AGTCCGGATGGAACAAAGGTATATGTGGCGAAC 

CAAAACGACAGCAGTGTCTCTGTAATTAACACAACGACCAGCACTGTTATCGCCAGTGTTCCAGTAGATTACAGTCCTTCTGGAGT
TGTAGT spacer length: 92 repeater length: 33

20390   1296103 AGTCCGGATGGAACAAAGGTATATGTGGCGAAC 
TACGGCAGTAACACTACTTCCGTAATCGATACGTCTAATTACAGTATTACCTTCACGGTGCCTGTAGGAATTGCTCCTTATGGAGT
TGCGAT spacer length: 92 repeater length: 33

20391   1296229 AGTCCGGATGGAACAAAGGTATATGTGGCGAAC 
TAGCAATTAACCTGAAAGTTAATATTATACCATTTGATTGATCGACTTTTTCAGTTTGCCCTGATATTTATCTGATATTTATAATT
AATGCC

20392   
20393   
20394   crispr 9
20395   901787 ATCGCAATCGGTTAGAAAACTCGTTAGAGATTGAAAC CTAAATTTCATACTCTTCTTGATTTTGGGAAAGTA 

spacer length: 35 repeater length: 37
20396   901860 ATCGCAATCGGTTAGAAAACTCGTTAGAGATTGAAAC ATACAAATAGAGATAGATTAGATAAGTATAATGA 

spacer length: 34 repeater length: 37
20397   901932 ATCGCAATCGGTTAGAAAACTCGTTAGAGATTGAAAC ATTTGCATACTTCTCCTACAGTACCGCTTCCGGCAA 

spacer length: 36 repeater length: 37
20398   902006 ATCGCAATCGGTTAGAAAACTCGTTAGAGATTGAAAC AAATTGAAACCGCGATAGGCTACGGGTGGATTGAAA 

spacer length: 36 repeater length: 37
20399   902080 ATCGCAATCGGTTAGAAAACTCGTTAGAGATTGAAAC GTTATTTTCAGGAGTGGTTTTCGCTGTCCATGTAT 

spacer length: 35 repeater length: 37
20400   902153 ATCGCAATCGGTTAGAAAACTCGTTAGAGATTGAAAC TATTATATATTACTTTCACGTAGGTAAAATTAGTTA 

spacer length: 36 repeater length: 37
20401   902227 ATCGCAATCGGTTAGAAAACTCGTTAGAGATTGAAAC AAAGGAAAAAATTAGTATTGTCTAGGAACTCAATT 

spacer length: 35 repeater length: 37
20402   902300 ATCGCAATCGGTTAGAAAACTCGTTAGAGATTGAAAC TTATCCTTCTGAGGATTAGGCTTGTCCCGTATCA 

spacer length: 34 repeater length: 37
20403   902372 ATCGCAATCGGTTAGAAAACTCGTTAGAGATTGAAAC ATAATGAAGAAGCACACACGAAAAGGTGTAAGCCA 

spacer length: 35 repeater length: 37
20404   902445 ATCGCAATCGGTTAGAAAACTCGTTAGAGATTGAAAC TTAACTTGCCAGACTGAACGCTTATTTCTAGTTC 

spacer length: 34 repeater length: 37
20405   902517 ATCGCAATCGGTTAGAAAACTCGTTAGAGATTGAAAC AAAATAGTGCCTACCGTACCGCCCATTGCAG spacer 

length: 31 repeater length: 37
20406   902586 ATCGCAATCGGTTAGAAAACTCGTTAGAGATTGAAAC TTAAGATGTGATGGGAACCTGTGATAATTTATTAC 



spacer length: 35 repeater length: 37
20407   902659 ATCGCAATCGGTTAGAAAACTCGTTAGAGATTGAAAC CTTGATTTTGATCAGGTTGAAGAACCCCATAACGGG 

spacer length: 36 repeater length: 37
20408   902733 ATCGCAATCGGTTAGAAAACTCGTTAGAGATTGAAAC TACCTGTCGTGGAATCTGGGAATTCCTGGATTAT 

spacer length: 34 repeater length: 37
20409   902805 ATCGCAATCGGTTAGAAAACTCGTTAGAGATTGAAAC 

AATTCCTCGCATAGTGTAGAAAGTGGATTTACTATTACTG spacer length: 40 repeater length: 37
20410   902883 ATCGCAATCGGTTAGAAAACTCGTTAGAGATTGAAAC TTTTATATATAACGATGTTTTGTCTGGATATTCAG 

spacer length: 35 repeater length: 37
20411   902956 ATCGCAATCGGTTAGAAAACTCGTTAGAGATTGAAAC AATAGATACTGTCTTGCTGTGCCTCCTGTAGCTG 

spacer length: 34 repeater length: 37
20412   903028 ATCGCAATCGGTTAGAAAACTCGTTAGAGATTGAAAC ATAGATATCGCACGGTATTATGTTAATGGGGAAA 

spacer length: 34 repeater length: 37
20413   903100 ATCGCAATCGGTTAGAAAACTCGTTAGAGATTGAAAC ATGGCCGATGTTGGAATGGCAACCGCCGACATGACA 

spacer length: 36 repeater length: 37
20414   903174 ATCGCAATCGGTTAGAAAACTCGTTAGAGATTGAAAC GGAGATATTAGCCCAGGTTGGCGAAATGTACGCGTG 

spacer length: 36 repeater length: 37
20415   903248 ATCGCAATCGGTTAGAAAACTCGTTAGAGATTGAAAC CGTAATGATTCCGATCTTCAGGCTATTATTTCGGCTG 

spacer length: 37 repeater length: 37
20416   903323 ATCGCAATCGGTTAGAAAACTCGTTAGAGATTGAAAC TATTGGAGGGATAAGTGGGGGCATGGTTATTATTC 

spacer length: 35 repeater length: 37
20417   903396 ATCGCAATCGGTTAGAAAACTCGTTAGAGATTGAAAC ACCCTCTCAACGCTAACTACTTCCAGGATCTTATCAA 

spacer length: 37 repeater length: 37
20418   903471 ATCGCAATCGGTTAGAAAACTCGTTAGAGATTGAAAC CAATCAGGTTATTATTCAGGAGTCGCAGGGAGAAG 

spacer length: 35 repeater length: 37
20419   903544 ATCGCAATCGGTTAGAAAACTCGTTAGAGATTGAAAC GAGAATTAACAGACTTTCATATCTATGAATCAGAA 

spacer length: 35 repeater length: 37
20420   903617 ATCGCAATCGGTTAGAAAACTCGTTAGAGATTGAAAC CCAAAATCTGAACATTATTATTCTGCTCTGCTGCA 

spacer length: 35 repeater length: 37
20421   903690 ATCGCAATCGGTTAGAAAACTCGTTAGAGATTGAAAC TATGGCAGTCTTGCCATCAAACTGCCTCCTTCGGG 

spacer length: 35 repeater length: 37
20422   903763 ATCGCAATCGGTTAGAAAACTCGTTAGAGATTGAAAC TTTCATCTGACCACATTTATAAAAAGTATTATTTCT 

spacer length: 36 repeater length: 37
20423   903837 ATCGCAATCGGTTAGAAAACTCGTTAGAGATTGAAAC ATTCAGTTGAGGATTCTACAGAACAAAACCCAGTTT 

spacer length: 36 repeater length: 37
20424   903911 ATCGCAATCGGTTAGAAAACTCGTTAGAGATTGAAAC ACCCTCTCAACGCTAACTACTTCCAGGATCTTATCAA 

spacer length: 37 repeater length: 37
20425   903986 ATCGCAATCGGTTAGAAAACTCGTTAGAGATTGAAAC GTCAATCTCAATGTTGGCACACATTCCGTAGTGA 

spacer length: 34 repeater length: 37
20426   904058 ATCGCAATCGGTTAGAAAACTCGTTAGAGATTGAAAC AATGAAACGTCCTTATCTATAGTCTCAACGTCAC 

spacer length: 34 repeater length: 37
20427   904130 ATCGCAATCGGTTAGAAAACTCGTTAGAGATTGAAAC AAATTGTGACCCCGGTAACAGGAATTGCCCTTGTT 

spacer length: 35 repeater length: 37
20428   904203 ATCGCAATCGGTTAGAAAACTCGTTAGAGATTGAAAC TCATTCTCGGGGAAGTCTTCAAGCGAAGCGGGCTT 

spacer length: 35 repeater length: 37
20429   904276 ATCGCAATCGGTTAGAAAACTCGTTAGAGATTGAAAC ATATCATGATCAGGATTGTAAACGTCCGGCTTGTA 

spacer length: 35 repeater length: 37
20430   904349 ATCGCAATCGGTTAGAAAACTCGTTAGAGATTGAAAC TAAAACATGGTATAATAAAGATCTCAAATTAAGCG 

spacer length: 35 repeater length: 37
20431   904422 ATCGCAATCGGTTAGAAAACTCGTTAGAGATTGAAAC TTTTGTATTGTCCTCGTCTCGCGGATCGAATGCGT 

spacer length: 35 repeater length: 37
20432   904495 ATCGCAATCGGTTAGAAAACTCGTTAGAGATTGAAAC TTTTCCCTATGTTCTTAAAAAAGTGAGTTGTCA 

spacer length: 33 repeater length: 37
20433   904566 ATCGCAATCGGTTAGAAAACTCGTTAGAGATTGAAAC TTAATTTTGCCACGTCATTATATGACTCGGTT spacer 

length: 32 repeater length: 37
20434   904636 ATCGCAATCGGTTAGAAAACTCGTTAGAGATTGAAAC GAAACTGACAATAACTACGGAAAGGGCCTGAAA 

spacer length: 33 repeater length: 37
20435   904707 ATCGCAATCGGTTAGAAAACTCGTTAGAGATTGAAAC CTGTCCTCCCTCGACTTGTCGAAAACGGCGCAGAG 

spacer length: 35 repeater length: 37
20436   904780 ATCGCAATCGGTTAGAAAACTCGTTAGAGATTGAAAC TTTCGGATGTTGAACATAACAAAAGCATTACAGGAA 

spacer length: 36 repeater length: 37
20437   904854 ATCGCAATCGGTTAGAAAACTCGTTAGAGATTGAAAC GAACAATAAGTTATGACAGTTTCGATCAAAAAATTA 

spacer length: 36 repeater length: 37
20438   904928 ATCGCAATCGGTTAGAAAACTCGTTAGAGATTGAAAC TCCGTAAAAATGGATAGAACTGAAAAAACTGTATG 

spacer length: 35 repeater length: 37
20439   905001 ATCGCAATCGGTTAGAAAACTCGTTAGAGATTGAAAC ACATCTACGATTAACTCATCATCTGAAAGCAGCCG 

spacer length: 35 repeater length: 37
20440   905074 ATCGCAATCGGTTAGAAAACTCGTTAGAGATTGAAAC TTTCTCCTGGCAGTCTTTTGAACAGTATACATCTGC 

spacer length: 36 repeater length: 37
20441   905148 ATCGCAATCGGTTAGAAAACTCGTTAGAGATTGAAAC CAATTTGAAACTACACAGTTCTTAGAACCATCATA 

spacer length: 35 repeater length: 37



20442   905221 ATCGCAATCGGTTAGAAAACTCGTTAGAGATTGAAAC TCCATGGTTGAGGATGGGCAGATTAGAAACATAAT 
spacer length: 35 repeater length: 37

20443   905294 ATCGCAATCGGTTAGAAAACTCGTTAGAGATTGAAAC TTCTCCGACAATTTCAAAGATATCTGAATTTCTGA 
spacer length: 35 repeater length: 37

20444   905367 ATCGCAATCGGTTAGAAAACTCGTTAGAGATTGAAAC AGTAAAGGGGTGCTGTACGAGAGGGTAAACGGGAA 
spacer length: 35 repeater length: 37

20445   905440 ATCGCAATCGGTTAGAAAACTCGTTAGAGATTGAAAC CCTTGATACTCGGCCTCTTGATCCAAAAAGAAAAC 
spacer length: 35 repeater length: 37

20446   905513 ATCGCAATCGGTTAGAAAACTCGTTAGAGATTGAAAC TATTTTATTGTAAGGGGTACGGATTCATAAGGGGTA 
spacer length: 36 repeater length: 37

20447   905587 ATCGCAATCGGTTAGAAAACTCGTTAGAGATTGAAAC GAATAAACCAAACGTTGTAATCCCCGCATACCAGTA 
spacer length: 36 repeater length: 37

20448   905661 ATCGCAATCGGTTAGAAAACTCGTTAGAGATTGAAAC TTGCAATATCCGCGAGAAGAGAGGAATATACTAG 
spacer length: 34 repeater length: 37

20449   905733 ATCGCAATCGGTTAGAAAACTCGTTAGAGATTGAAAC CTCTGGAGTCCTCATGGCCACTTACAAGGGAGAAT 
spacer length: 35 repeater length: 37

20450   905806 ATCGCAATCGGTTAGAAAACTCGTTAGAGATTGAAAC TACAATTCCTTTCCCTAGCGCCGTCTGTATATCCA 
spacer length: 35 repeater length: 37

20451   905879 ATCGCAATCGGTTAGAAAACTCGTTAGAGATTGAAAC ACAGGAATTTCAAATAAGCCCTGCCCTCCTACTACAT 
spacer length: 37 repeater length: 37

20452   905954 ATCGCAATCGGTTAGAAAACTCGTTAGAGATTGAAAC TATATGGTAATGTAGTTTTAGAAACCACAGGAGGA 
spacer length: 35 repeater length: 37

20453   906027 ATCGCAATCGGTTAGAAAACTCGTTAGAGATTGAAAC TTGAATTTACTGAAAACTACGAACCGATTGTTTTTAA 
spacer length: 37 repeater length: 37

20454   906102 ATCGCAATCGGTTAGAAAACTCGTTAGAGATTGAAAC CTGAAAGTTAATATTATACCATTTGATTGATCGACTT
20455   
20456   
20457   crispr 10
20458   1620229 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC ATCTCCACTCCCTAGTTCCAATCTTCCCCCCCGTCG 

spacer length: 36 repeater length: 37
20459   1620303 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TTTCTTTTGCAAGTGGTCCTTTGTTTAAGATCGCT 

spacer length: 35 repeater length: 37
20460   1620376 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TAGGGAATGTCTATGAAAATCCTGAACTTATTGA 

spacer length: 34 repeater length: 37
20461   1620448 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC ATTACCATTTTTATTTAATTAGCTATAAGTACT 

spacer length: 33 repeater length: 37
20462   1620519 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TAATGGGCGTTTACTGGGTAATAGAGTCCATAA 

spacer length: 33 repeater length: 37
20463   1620590 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC ACATAAACATAATCACCTAATTTTACTTGTGGGG 

spacer length: 34 repeater length: 37
20464   1620662 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TAGATGTTGTCGGGGGAGACATCTATAGCAA spacer 

length: 31 repeater length: 37
20465   1620731 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC ACTTGCAGTGCAACACAGTATCAGACAACACCA 

spacer length: 33 repeater length: 37
20466   1620802 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC AGGGTTTCATGCTGTTTTCCGTTCATTCAACCTCT 

spacer length: 35 repeater length: 37
20467   1620875 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC CGGACATTGACAGAATCATATCAAAGGGCAATTTT 

spacer length: 35 repeater length: 37
20468   1620948 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC CGAGGTTTCCGGCGGCTGCGCTTGGGCGTTGTTG 

spacer length: 34 repeater length: 37
20469   1621020 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TACCAAATTAAAAACGTTGTCATTTTTGCGTTGTC 

spacer length: 35 repeater length: 37
20470   1621093 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC CTGCTTGTAAGATGAGTTCGTTTACCATTGTTT 

spacer length: 33 repeater length: 37
20471   1621164 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC AAAATTCCTGCACTCGCGGGTTGACGGGCTGTAT 

spacer length: 34 repeater length: 37
20472   1621236 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TGATACGTCTCTGAATACTCTCTCGCGAATTCG 

spacer length: 33 repeater length: 37
20473   1621307 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC CCGAACAGCATTTCGCCTATTTTCCGGGCTTCTTC 

spacer length: 35 repeater length: 37
20474   1621380 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TGAATTCAGCAATGGCTTCATGGGTTTCCCGAAGG 

spacer length: 35 repeater length: 37
20475   1621453 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC CGCAAACCGTAACCATGTGGTTACGCTGATGCTGT 

spacer length: 35 repeater length: 37
20476   1621526 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC CTGATTTCGGTTTTCAATTCTTTTTCCCCTTCT 

spacer length: 33 repeater length: 37
20477   1621597 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TGAGATAAGCCTCATTCAGGAACGGGTTAAGCTG 

spacer length: 34 repeater length: 37
20478   1621669 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC AGGGCCTTTGCGATCTCGCTATACTGGCTTATATTA 

spacer length: 36 repeater length: 37
20479   1621743 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TCTCCTCTTGCATTTCTGTCTCCTATTTTTTGGC 



spacer length: 34 repeater length: 37
20480   1621815 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TGCAATGTCGGGGACCAATCCAGGTCAGCCTCGG 

spacer length: 34 repeater length: 37
20481   1621887 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC AGGTGTTTCGATGGCTCTGTGTTCGATTGCTGAC 

spacer length: 34 repeater length: 37
20482   1621959 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC CAACAATAGAATCGTGCGCCCTGGCCACGAGGGG 

spacer length: 34 repeater length: 37
20483   1622031 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC CATTATTCCAGGTGAATGTCATATTTCCATTTGT 

spacer length: 34 repeater length: 37
20484   1622103 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC CTCATTGTTCCCACGCTCCTGTTTTGGCGTTATA 

spacer length: 34 repeater length: 37
20485   1622175 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC CATTCCATTTGTTTCCATCCATATCTGTTAATG 

spacer length: 33 repeater length: 37
20486   1622246 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC AAAACCTTAAAGACTTAGTAGAAAAGTCAAAAA 

spacer length: 33 repeater length: 37
20487   1622317 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TTAGCTTGCCATATGCTCTGGCTATTTTTCTTTCCT 

spacer length: 36 repeater length: 37
20488   1622391 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC CTGCGTAAGGCTCTCTAAGATACAAGCATATTC 

spacer length: 33 repeater length: 37
20489   1622462 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC CCTGATGTTAGTCTTAAAGTTCGGAGCCACCAAC 

spacer length: 34 repeater length: 37
20490   1622534 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TCTTGTATCCTATTTCAGTAGCAATTGCCTTATA 

spacer length: 34 repeater length: 37
20491   1622606 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC AGCTTAAGCTCAGGCGAAGAGCAAATGGTAAGAAT 

spacer length: 35 repeater length: 37
20492   1622679 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TGGAGATGGGAACCGGAAAGACAAGGACAGCAATCG 

spacer length: 36 repeater length: 37
20493   1622753 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TTACGTGATAGATGGGAATCAAACAACCGAGATC 

spacer length: 34 repeater length: 37
20494   1622825 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC AGAGGATTCAACATTTGATTGATCGTGCTAAATT 

spacer length: 34 repeater length: 37
20495   1622897 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC CCCATGAATGTCCTCTTAATTGACGTAGATTCGAC 

spacer length: 35 repeater length: 37
20496   1622970 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TAAATGTGGTCAGATGAAACACATAGCAGGAGTG 

spacer length: 34 repeater length: 37
20497   1623042 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TGATTAATTCCCTGCCCTATTCTAACACCTTCTT 

spacer length: 34 repeater length: 37
20498   1623114 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TTTCCAAGACGGAGATATCTGGAGAGTTGATAAT 

spacer length: 34 repeater length: 37
20499   1623186 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC GTATTTATGGGCGTTGCTTGCTCCGGTTTTGTAC 

spacer length: 34 repeater length: 37
20500   1623258 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TGGAGAGAAACGACATCATGACAATAGATCATGA 

spacer length: 34 repeater length: 37
20501   1623330 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TCAAACAGTGATTGTACTCTCAGAACCCTTTCAA 

spacer length: 34 repeater length: 37
20502   1623402 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC GTGATATTGTTTTTGGCATTGTTTTACCTTCACT 

spacer length: 34 repeater length: 37
20503   1623474 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TGGTTTTAATCCTATTTGCAACAATTGAAGAATC 

spacer length: 34 repeater length: 37
20504   1623546 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC ATATCGGCTCGATCTTATAAAATTTATTTTCA 

spacer length: 32 repeater length: 37
20505   1623616 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TTAATTCGCTTGCCCCTTCAGAAATCTTAAACTG 

spacer length: 34 repeater length: 37
20506   1623688 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC AAGGTTCTAATAACCGAAACAAAGCTAGGCAACG 

spacer length: 34 repeater length: 37
20507   1623760 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC CAGCTTCAATGCCTATGACTCATGAAGAAGCTGAGA 

spacer length: 36 repeater length: 37
20508   1623834 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TGTTAGGTTGTCCTATTCGACTCCGTACGCAGCCA 

spacer length: 35 repeater length: 37
20509   1623907 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC AAAGAGGGATCGAATGAAAATAGCCGGGGTAAAG 

spacer length: 34 repeater length: 37
20510   1623979 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC GATATACCTTATAGTGTATACGTTAAAGGTACACCG 

spacer length: 36 repeater length: 37
20511   1624053 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TAAAGCTTCGCTTAATTTTCCGGACAACCTTCGAAA 

spacer length: 36 repeater length: 37
20512   1624127 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TCCGGTTCGCCTGGTCGAACGCGTCGAGCGTCC 

spacer length: 33 repeater length: 37
20513   1624198 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC AGCGCTAGACCACGCACATATAGTATATCCTTAAAG 

spacer length: 36 repeater length: 37
20514   1624272 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC AGGATATACTATAAACGACGTACTTTAAGGATATACT 

spacer length: 37 repeater length: 37



20515   1624347 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC ACTGACTGTTTTCGCGATTGAATACATATACTTACGA 
spacer length: 37 repeater length: 37

20516   1624422 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC ACTCTAAAAGAACTCGGTTTGATCACGCTGAATCT 
spacer length: 35 repeater length: 37

20517   1624495 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC GCATTGAAAGCACAATGGGAATCTAAAGCACAAATC 
spacer length: 36 repeater length: 37

20518   1624569 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC CGATCCTTATATCTCCTGCGTCTGTTGCTGTCATG 
spacer length: 35 repeater length: 37

20519   1624642 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TTATCCCTGGAAGATGTAAATCTATTCAGGAGAGTAG 
spacer length: 37 repeater length: 37

20520   1624717 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TCGCCCGGCTCCTCCTCCTGCCGCTGTAGTATA 
spacer length: 33 repeater length: 37

20521   1624788 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC GATACTGGCGTTATACAGTTTTGAAGTTCGAAAATAC 
spacer length: 37 repeater length: 37

20522   1624863 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TCTGATATAATGAAAAATGCCTTCGAAGATGCAAATA 
spacer length: 37 repeater length: 37

20523   1624938 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TTCGCCTCCCTTACTCGACCAATGACACATAAAG 
spacer length: 34 repeater length: 37

20524   1625010 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TTGAGAATCCACTGTCAAGATCCTGGCTTTTAGACA 
spacer length: 36 repeater length: 37

20525   1625084 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TGAACATATTTTCTTGCCTCTTCTGTTGAATATC 
spacer length: 34 repeater length: 37

20526   1625156 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TTGTACCTGTAATTAATGGAATTGGTACATAGCCT 
spacer length: 35 repeater length: 37

20527   1625229 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TAGACACGACAGCAGGAAATGTTTATATTTCTAAAG 
spacer length: 36 repeater length: 37

20528   1625303 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC AACTCATTCCTTCTTGATGTCTGAAGCCAGCCTTCC 
spacer length: 36 repeater length: 37

20529   1625377 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC CCTGAAATTGATGATTATTTAATTTAGCAATTAACC
20530   
20531   
20532   crispr 11
20533   969248 CTCGGGAGTACGCTGTCCTTCCCGAATTGCGCATCGGGAG 

TACGCTGTCCTTCCCGAATTGCGCATCGGGAGTACGCTGTCCTTCCCGAATTGCGGCTCGGGAGTACGCTGTCCTTCCCGAATTGC
G spacer length: 87 repeater length: 40

20534   969376 CTCGGGAGTACGCTGTCCTTCCCGAATTGCGCATCGGGAG TACGCTGTCCTTCCCGAATTGCG spacer 
length: 23 repeater length: 40

20535   969440 CTCGGGAGTACGCTGTCCTTCCCGAATTGCGCATCGGGAG CATGAATGCACTAATAGATTGCA
20536   
20537   
20538   crispr 12
20539   3137559 TGATTATTTAATTTAGCAATTAACCTGAACTTAATAACTG ACTGAAATTAACAATTACTAGAAATTG spacer 

length: 27 repeater length: 40
20540   3137627 TGATTATTTAATTTAGCAATTAACCTGAACTTAATAACTG ACTGAAATTAACAATTAACCTGAAATTG spacer 

length: 28 repeater length: 40
20541   3137696 TGATTATTTAATTTAGCAATTAACCTGAACTTAATAACTG TAAACTGTAATTATAATTGATTAGATAT
20542   
20543   
20544   GCA_000970225.1_ASM97022v1_genomic.fna(findCrispr):
20545   START       REPEAT                           

SPACER                                             
20546   crispr 1
20547   2266154 TGTTCAAGGCAATTGAAGAT GCACAAAAGTACTTTTCAGAAGTTTATTCCCCTTCA spacer length: 36 

repeater length: 20
20548   2266211 TGTTCAAGGCAATTGAAGAT TCACAAAAGTACCTTTCAGAAGTTTATTCCCCTTCA spacer length: 36 

repeater length: 20
20549   2266268 TGTTCAAGGCAATTGAAGAT TTATTCAATCTGTTTTAACATGGGGGTACAGTAATG
20550   
20551   
20552   crispr 2
20553   3133743 ATCTCCACCTGATGTTTCATC ATTTCCAGATTGATCATCTTCACCTGATGTTTCATCGTTAACTGATGGTA 

spacer length: 50 repeater length: 21
20554   3133815 ATCTCCACCTGATGTTTCATC GTTTCCAGATTGATCATCTTCACCGGATGTTTCACCGTTATCTGATGGTA 

spacer length: 50 repeater length: 21
20555   3133887 ATCTCCACCTGATGTTTCATC TAATTGTTAATTTCAGTCAGTTATTAATTTCTAGTAATTGTTAATCTCAG
20556   
20557   
20558   crispr 3
20559   2993110 TATAATTACAGTTTATATAAT TAAAGTTTATTTAATTTCCA spacer length: 20 repeater 

length: 21
20560   2993152 TATAATTACAGTTTATATAAT TAAAGTTTATTTAATTTCCA spacer length: 20 repeater 



length: 21
20561   2993194 TATAATTACAGTTTATATAAT TAAAGTTTGTTTAATTTCCA spacer length: 20 repeater 

length: 21
20562   2993236 TATAATTACAGTTTATATAAT TAAAGTTTGTTCAATTTCCA spacer length: 20 repeater 

length: 21
20563   2993278 TATAATTACAGTTTATATAAT CAGGTTAATTGTTAATTTCA
20564   
20565   
20566   crispr 4
20567   1904700 ATACAAATGTAACAGATGACAC 

TAACGTAACAGATGGTACAAATGTAACAGATGACACTAACGTAACAGATGGTACAAATGTGACTAATGATACAAATGTGACTAATG
ATACAAATGTGACTAATGATACAAATGTGACTAATGATACAAATGTGACTAATGATACAAATGTGACTAAT spacer 
length: 157 repeater length: 22

20568   1904880 ATACAAATGTAACAGATGACAC 
TAACGTAACAGACGGTACAAATGTAACAGATGGTACAAATGTAACTATTGATACAAATGTAACTATTGATACAAACGTGACTGAC 
spacer length: 85 repeater length: 22

20569   1904988 ATACAAATGTAACAGATGACAC 
TATGGCAGCAATACTACTTCTGTAATTGATACAGCCACAAACAACGTTATAGCCTCTGTGCCCGTAGGATGGAGTCCGGTTGGAG

20570   
20571   
20572   crispr 5
20573   800148 TTAA TGGATCTTGCTCGCGAATCGGATGTTATACCACCGTTGCGGGTTGAGATGTTGTTTCAATCCTTGT 

spacer length: 66 repeater length: 4
20574   800219 TTAA TGGATCTTGCTCGCGAATCCATTAATTTTAATCGTGTTACTTGAAGTTCCTGGTTTCAATCCTTGT 

spacer length: 66 repeater length: 4
20575   800290 TTAA TGGATCTTGCTCGCGAATCTGAATTAGCTAAGTATGGTGTCACCCATATGTGAGTTTCAATCCTTGT 

spacer length: 67 repeater length: 4
20576   800362 TTAA TCCACTAAAACAAGGATTGAAACTAGAATACAAAGCCAAAATACAAGGGGTTGAGGTTATTCGCGAG
20577   
20578   
20579   crispr 6
20580   2252525 TCCAAATAAGGAACAATAGCTGAAAG 

TGCTCGAGTTCTTTCATCATTAGATTGAATATTGGAAGCTAGATCAAGTGCTTTTTCTATCATTCCTCCTTTTTTTTGCCC 
spacer length: 81 repeater length: 26

20581   2252633 TCCAAATAAGGAACAATAGCTGAAAG 
CGCCATAAATATACAATAGTCATTAAGTTCAATTATAGAGATTGCATCAAGTGCTTTTTCAATCATTTCTTCCTTTTTTTGATC 
spacer length: 84 repeater length: 26

20582   2252744 TCCAAATAAGGAACAATAGCTGAAAG 
CTTTCAGGGTTTGGAAGGGTCGAAGGATTGACTACTATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAACCTGTCTTTTCA

20583   
20584   
20585   crispr 7
20586   800141 CCTT GTTTTAATGGATCTTGCTCGCGAATCGGATGTTATACCACCGTTGCGGGTTGAGATGTTGTTTCAA 

spacer length: 66 repeater length: 4
20587   800212 CCTT GTTTTAATGGATCTTGCTCGCGAATCCATTAATTTTAATCGTGTTACTTGAAGTTCCTGGTTTCAA 

spacer length: 66 repeater length: 4
20588   800283 CCTT GTTTTAATGGATCTTGCTCGCGAATCTGAATTAGCTAAGTATGGTGTCACCCATATGTGAGTTTCAA 

spacer length: 67 repeater length: 4
20589   800355 CCTT AGCTTCCACTAAAACAAGGATTGAAAGTTGTTCTTTGAGTCCCTAAACTTTTTTAAAATTCTTCTAA
20590   
20591   
20592   crispr 8
20593   1313128 AGTCCGGATGGAACAAAGGTATATGTGGCGAAC 

CAAAACGACAGCAGTGTCTCTGTAATTAACACAACGACCAGCACTGTTATCGCCAGTGTTCCAGTAGATTACAGTCCTTCTGGAGT
TGTAGT spacer length: 92 repeater length: 33

20594   1313254 AGTCCGGATGGAACAAAGGTATATGTGGCGAAC 
TACGGCAGTAACACTACTTCCGTAATCGATACGTCTAATTACAGTATTACCTTCACGGTGCCTGTAGGAATTGCTCCTTATGGAGT
TGCGAT spacer length: 92 repeater length: 33

20595   1313380 AGTCCGGATGGAACAAAGGTATATGTGGCGAAC 
TTAACATGGGGGTACAGTAATGGGCAGAACTATCAGCGGTGCATTAATAGGTATGGTTCTTACTTTTGTTTTTTATTTTATTCCGG
TGGTAA

20596   
20597   
20598   crispr 9
20599   1614554 GTCGAGAAGTAGCTTCCACTAAAACAAGGATTGAAA CTTTTTCCCAATTTACTTCCTCCTCATTGAACATTT 

spacer length: 36 repeater length: 36
20600   1614627 GTCGAGAAGTAGCTTCCACTAAAACAAGGATTGAAA 

CGATTTTGCGTTTCCTTCTCCCATAAAGCTGGAAGTATTT spacer length: 40 repeater length: 36
20601   1614704 GTCGAGAAGTAGCTTCCACTAAAACAAGGATTGAAA CGGATTATTAGTTGAAGTATCCGTGAATTGGACTGTAA 

spacer length: 38 repeater length: 36
20602   1614779 GTCGAGAAGTAGCTTCCACTAAAACAAGGATTGAAA CTTTTTTATGTTGTATCGAGCGAGTCCGTTAAATACG 



spacer length: 37 repeater length: 36
20603   1614853 GTCGAGAAGTAGCTTCCACTAAAACAAGGATTGAAA CTATTTTGCTAAACAATACTGCGTTCAGCTTATCAA 

spacer length: 36 repeater length: 36
20604   1614926 GTCGAGAAGTAGCTTCCACTAAAACAAGGATTGAAA TCAGTTATTAATTTCTAGTAATTGTTAATCTCAGTC
20605   
20606   
20607   crispr 10
20608   1604387 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC CCTGAATGGTGCGCTCCAAGTCGGGCGGATCCA 

spacer length: 33 repeater length: 37
20609   1604458 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TCGGAAATGATGTCCCATCCGATACCGGACAGAAATA 

spacer length: 37 repeater length: 37
20610   1604533 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC 

TCAGATCGGTTTGCCGGTCTGCGTTTCCATCGAAATGGA spacer length: 39 repeater length: 37
20611   1604610 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC CTGCTCAAGATGCTGCCAAAGCTATGACTCTGCTAG 

spacer length: 36 repeater length: 37
20612   1604684 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC GAAACTTTAAATTCAATTTCATATGATACCTTGA 

spacer length: 34 repeater length: 37
20613   1604756 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC AATAATCCTCAATTCCACCGATTCCATATTTATCA 

spacer length: 35 repeater length: 37
20614   1604829 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TATTATGTGTCGTTAATGCCTTGAGTGTGTCAGAGAG 

spacer length: 37 repeater length: 37
20615   1604904 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC ATTAACGCTTCTTGTTTTGTCTCTCCCAATTCTTCAA 

spacer length: 37 repeater length: 37
20616   1604979 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC CTTCTTACAGTCTGGCAAAAGAAGGGCTTGAC 

spacer length: 32 repeater length: 37
20617   1605049 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TTGCAGTTTTCACTAAGCGGTTCATGTTTCCTAC 

spacer length: 34 repeater length: 37
20618   1605121 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TGGATGTGTAGCCCACTCTTTCCAAGCTTCCATAT 

spacer length: 35 repeater length: 37
20619   1605194 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC GATGATATCAAAATAACAGGCTGGAATTATACGGT 

spacer length: 35 repeater length: 37
20620   1605267 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TACTCCCTTAGTGTAGAGGTCAATCACGGAGGGCC 

spacer length: 35 repeater length: 37
20621   1605340 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC ATATCCGGCGTGCTGCAAAGCCTATAGACCACAGAA 

spacer length: 36 repeater length: 37
20622   1605414 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TATAGGTGTAAAGACTTATAGTAATTTGTAAGATAA 

spacer length: 36 repeater length: 37
20623   1605488 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TGCTTATGAGCAGATGCAGGCTGAAACATGAAAGAG 

spacer length: 36 repeater length: 37
20624   1605562 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TTACAGGCAACCCTCCAATTACTATCCCCCGACTG 

spacer length: 35 repeater length: 37
20625   1605635 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC ATAAAACCATAGAGGACTATGGATATACGCCTA 

spacer length: 33 repeater length: 37
20626   1605706 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC CCAGTTCGATTCTACTGCTCCGGCATCGCTTCCG 

spacer length: 34 repeater length: 37
20627   1605778 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC AGAGAGAGTTGACTATCTTTGCAGTTTTCTTAATCT 

spacer length: 36 repeater length: 37
20628   1605852 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC ATACCTACACTTCAGCACAAGCGGGGGCCTATG 

spacer length: 33 repeater length: 37
20629   1605923 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC CTACAGGGGGTGGTAAGAGTGCTTGGAAAGATGTAAA 

spacer length: 37 repeater length: 37
20630   1605998 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC CAGGAGATGCTACAGCAGAAATTAAACTCGATGA 

spacer length: 34 repeater length: 37
20631   1606070 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC AGTAAAATGCAATTAGTAAACCCAAGTGATAAAAT 

spacer length: 35 repeater length: 37
20632   1606143 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC ATAAATTGCAGAATGGTGGTGTAAATGATAAAAGT 

spacer length: 35 repeater length: 37
20633   1606216 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC CTGAACCCACCGGAACCCCCTTTCGTGATATACCT 

spacer length: 35 repeater length: 37
20634   1606289 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC CCAAAAACTAAAAGAGGTTCTGGAAATAATGAT 

spacer length: 33 repeater length: 37
20635   1606360 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC AAGCGGAATAATTAGCAATTGCTTTTGCTACACCA 

spacer length: 35 repeater length: 37
20636   1606433 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC AGAGCTTATTGCAGAATACAACCGTAACAGGCTAAA 

spacer length: 36 repeater length: 37
20637   1606507 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TGAATGTATCTGCGAAGGCTCTCGTTCCTGGTGTA 

spacer length: 35 repeater length: 37
20638   1606580 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TTGTCTGTTTTTGCTTTGAGTTCTCCCGTAGGTGT 

spacer length: 35 repeater length: 37
20639   1606653 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TGCGAGAGTGTTATGGCGACGATCAAAAGCGAAA 

spacer length: 34 repeater length: 37



20640   1606725 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TAACTCATCCAGGTTGTAGGATCGAACTCTTCTACA 
spacer length: 36 repeater length: 37

20641   1606799 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC GGCTGAATCTCCGAAACCAACCTTATATAATGATTA 
spacer length: 36 repeater length: 37

20642   1606873 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TGTTAAAATTCCTTCTGAAGAATTGAACGGGGCT 
spacer length: 34 repeater length: 37

20643   1606945 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC 
AGTGCTCCTACTTTGATACACCTTCTGAATTCACATGGAAC spacer length: 41 repeater length: 37

20644   1607024 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TAAGCTTCAGCTTTTTCTCTTGCTTTTTGCAAAA 
spacer length: 34 repeater length: 37

20645   1607096 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TCTCAGTCCTCGATATCCAAGGCGAACACCTTTAAAA 
spacer length: 37 repeater length: 37

20646   1607171 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TAGAGTAATTGACCCAGACGTCTGGGTTAAGGTA 
spacer length: 34 repeater length: 37

20647   1607243 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC GAGAATGGACTTGTCCTTCATGTAACACTTCCCATGA 
spacer length: 37 repeater length: 37

20648   1607318 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC ATAAAATATATCGGCATGCGTATCCAGAATTTC 
spacer length: 33 repeater length: 37

20649   1607389 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TTGGAGCTACATACGGATTGGTGAGAACTATAT 
spacer length: 33 repeater length: 37

20650   1607460 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC GAACTCCTGCACAAGTCCCCGGACTCCGTAACTG 
spacer length: 34 repeater length: 37

20651   1607532 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TCAGGCCATTTTATAGCGGACGATGGGCGGTAAGA 
spacer length: 35 repeater length: 37

20652   1607605 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC GAGGTTGAGTTTTCCGATTCCGGGCGAACGGGGCAA 
spacer length: 36 repeater length: 37

20653   1607679 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TAGGAGTATGCAGCATTAGCGGGTTAAGTGTTGCG 
spacer length: 35 repeater length: 37

20654   1607752 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TTTATAGTATCATAAAACGTGATGTCAACACAGC 
spacer length: 34 repeater length: 37

20655   1607824 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC 
TCCAGCAAAACATTATACCCATACCTACTGCAAGAAAAAT spacer length: 40 repeater length: 37

20656   1607902 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC CAAGATAGCAAAATAGCTCTGAGCCAGCCCGACT 
spacer length: 34 repeater length: 37

20657   1607974 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TGCAGCTGGTCAGGCTCCGGACCTGTCAGCAATGA 
spacer length: 35 repeater length: 37

20658   1608047 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC AACATATAGATTAAAACTATATGACAGAAGAAAACC 
spacer length: 36 repeater length: 37

20659   1608121 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC ACAAAATTGCGGTTAGTAATGGTGTTTTAGATGTTG 
spacer length: 36 repeater length: 37

20660   1608195 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC CAAGGACGCCATAACATTTGTTAATTATGCTAAA 
spacer length: 34 repeater length: 37

20661   1608267 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC ACCTTCCCGTGGTCCTTGCCGGGGATACCCCCCTGG 
spacer length: 36 repeater length: 37

20662   1608341 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC CTCTTTTTTTTTGTGCTGTTAGAAAATATGTCCCG 
spacer length: 35 repeater length: 37

20663   1608414 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC ATTACTGCTGTTTTACCGTCTGTTGTGGATCTCAGA 
spacer length: 36 repeater length: 37

20664   1608488 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TGCAAAAGTATAGTAGATCAGTTTGGAGCTTGACC 
spacer length: 35 repeater length: 37

20665   1608561 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TAGATGCAACAGGCGGGGTTAACGCTCTCACAACT 
spacer length: 35 repeater length: 37

20666   1608634 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TGGAGGGTCACAAAACTGTATAATGACCTCTGCAAC 
spacer length: 36 repeater length: 37

20667   1608708 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC 
TATATGTATACGTACTATTACGTATATCGAATAAATTGAGAGGTCA spacer length: 46 repeater length: 37

20668   1608792 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC ATGCCTTTCAGTTCTCTTTTTATGTTTTCTAGCT 
spacer length: 34 repeater length: 37

20669   1608864 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TTACTACATGGACACTGTGACCCCCATCGGCTA 
spacer length: 33 repeater length: 37

20670   1608935 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TGATTGTACCTCTCATAACACACTATGTTTTCT 
spacer length: 33 repeater length: 37

20671   1609006 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC GCAGTCTGGCTGGCTTCCATGATACGAAGCTGTT 
spacer length: 34 repeater length: 37

20672   1609078 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC CCAAGCCTCTTATCGAGACTGTCCAAGGCTTCTG 
spacer length: 34 repeater length: 37

20673   1609150 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TCCAGGGAGTCAAAAACGACGGGACAAACTACGA 
spacer length: 34 repeater length: 37

20674   1609222 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TTACCCTGAAATGAAACGGTCACAGGAAACCCAAGA 
spacer length: 36 repeater length: 37

20675   1609296 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC CCACTTTCCAGTAATGGGGAATAGTCGCCCTATAACG 



spacer length: 37 repeater length: 37
20676   1609371 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TTAATTCCGTTTCCATATCTGCAATATAAAAAATT 

spacer length: 35 repeater length: 37
20677   1609444 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC CTGCGTCGCCTACCTTGTCCAGGTTCCAGGCTCCA 

spacer length: 35 repeater length: 37
20678   1609517 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC ACGCAGACGATAATTAAAAGGGATTCGCTCAAT 

spacer length: 33 repeater length: 37
20679   1609588 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TAAATGTAGATACAACCTCAGATTCTTTTATCTG 

spacer length: 34 repeater length: 37
20680   1609660 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TGAGATTGTATTTTTTATATATTACAATGTTGTCCC 

spacer length: 36 repeater length: 37
20681   1609734 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TCAATAGCGGACGACGGTAAAAGCGCAGTAGTACA 

spacer length: 35 repeater length: 37
20682   1609807 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC GAAAATACCTGTATGCCTCCAAACGCTTGATTTTC 

spacer length: 35 repeater length: 37
20683   1609880 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC 

TTTTCTGGTTCGATTTCTGGCATATCTGAGCCACCAGGT spacer length: 39 repeater length: 37
20684   1609957 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC CACCTTTGAGAGTCCAAGAGCTTCCAACATTGCG 

spacer length: 34 repeater length: 37
20685   1610029 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC ACAAAGAACCGGAGCCCACAAAATGACAGAAAAC 

spacer length: 34 repeater length: 37
20686   1610101 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC AAATACCGCCCTGCCAGTCTATCCCGTTATATCC 

spacer length: 34 repeater length: 37
20687   1610173 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC CTCTGGTCAATGTTTGCAGGAGGGACCAGGTAA 

spacer length: 33 repeater length: 37
20688   1610244 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TCCAGGTCCAGCACTTAGAAGGATATAACACATT 

spacer length: 34 repeater length: 37
20689   1610316 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TTAACCGCCTTTAAACTCGCTTCAATGTGGGCTA 

spacer length: 34 repeater length: 37
20690   1610388 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC ATGTCTAAGTACCTGGAGGGGGTCCTTAACGGCAG 

spacer length: 35 repeater length: 37
20691   1610461 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TTATTCCCTGGTATAGTTCATGCGGGAACAGTA 

spacer length: 33 repeater length: 37
20692   1610532 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC CACATGTTCCAGCAAATCCGCCTTGTACTATTTCCG 

spacer length: 36 repeater length: 37
20693   1610606 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TTTTATCAGGCGGGCTGGATTCAACCACTCTTTTA 

spacer length: 35 repeater length: 37
20694   1610679 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TTCGTTTGCAGATATTCCAATATTCTGTCTCTG 

spacer length: 33 repeater length: 37
20695   1610750 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC ACATATGTCATTTTTTTAGCTCCTGTTCATTGAAT 

spacer length: 35 repeater length: 37
20696   1610823 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC ATACTCTTAATATCCTCCAGCATTTCCGGGGATAAA 

spacer length: 36 repeater length: 37
20697   1610897 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC CGAGAAAGGGCGGTGTCAATGTGGTATTTTCCAG 

spacer length: 34 repeater length: 37
20698   1610969 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC GGATAGCGTTTACTATACTGTCGAACCTGGACCG 

spacer length: 34 repeater length: 37
20699   1611041 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC AGCCTTAGTTTTGCGGTCTGGTCCCCTGTGAGGA 

spacer length: 34 repeater length: 37
20700   1611113 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC ATCCTGGTTTCAATGGAGATAGTAAAGGGAGAGG 

spacer length: 34 repeater length: 37
20701   1611185 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC ACACTCTATATAATGCATCTAGGTCATGGTCTAGA 

spacer length: 35 repeater length: 37
20702   1611258 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC ATAATCATTTTTCTTCACACTTCTTTAATCTCATC 

spacer length: 35 repeater length: 37
20703   1611331 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TCACAAAAGGGTTAATAATTGAGGCCTGCTGTTGT 

spacer length: 35 repeater length: 37
20704   1611404 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC CTGCAGTATTCTTTCTGAATATTATCAGTAAAG 

spacer length: 33 repeater length: 37
20705   1611475 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC CTTTTGAAGATATAAGCAAAAGCTGTCCTTCGAC 

spacer length: 34 repeater length: 37
20706   1611547 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC GGAAACACAGGATTTAAATTAAGATCGCTTCGGACT 

spacer length: 36 repeater length: 37
20707   1611621 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC GCCTGTTCGAGTGCCTCATCTTTGAGGGCAGTAAC 

spacer length: 35 repeater length: 37
20708   1611694 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC AGCATTGTATATCTACAATGTAGCAAAGTATATA 

spacer length: 34 repeater length: 37
20709   1611766 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TTATAATATTGAATGTTTGAACATCTGTAAAACCG 

spacer length: 35 repeater length: 37
20710   1611839 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TGTGTTGTTTCGATGTTTTCATCGAATTCCTGGAA 

spacer length: 35 repeater length: 37



20711   1611912 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC CAAGTAAGTGTGGCAGGAGTCCCAAAAGTAA spacer 
length: 31 repeater length: 37

20712   1611981 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC CACATTAAAATAATGAAATCTGTATTTGCTTTCAA 
spacer length: 35 repeater length: 37

20713   1612054 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TCGTATACAAAAGACTTATTCTCTGGCATATAATTT 
spacer length: 36 repeater length: 37

20714   1612128 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC AGTCATCTACCCTGATTGATTGATGGGGGCGTGTTA 
spacer length: 36 repeater length: 37

20715   1612202 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TGATACCGTGCAGCATAAGAATACGGATGCCCAC 
spacer length: 34 repeater length: 37

20716   1612274 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC CAATTTCGTTTGACATTTTATATATCTCCTATAG 
spacer length: 34 repeater length: 37

20717   1612346 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TACTGTTCGGCGGTTCTTCGCATTGTTGCGTCAA 
spacer length: 34 repeater length: 37

20718   1612418 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC AGAAATTCAATACCTCCGCACAAGATCAGATATT 
spacer length: 34 repeater length: 37

20719   1612490 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TTATTAATTTCTAGTAATTGTTAATCTCAGTCAG
20720   
20721   
20722   crispr 11
20723   1628084 ATTCGTGAGCAAGGTCCACTAAAACAAGGATTGAAAC GAAGCAAGTAAGGACTAATCCCCGCCATTTCAATGG 

spacer length: 36 repeater length: 37
20724   1628158 ATTCGTGAGCAAGGTCCACTAAAACAAGGATTGAAAC GTCTGGAATTGTTCATATCGGATGCTTTCTTTTGCTC 

spacer length: 37 repeater length: 37
20725   1628233 ATTCGTGAGCAAGGTCCACTAAAACAAGGATTGAAAC GAGTGTCTAATTCTTCTCTTGTGAGATAGTCCACT 

spacer length: 35 repeater length: 37
20726   1628306 ATTCGTGAGCAAGGTCCACTAAAACAAGGATTGAAAC TTGTTAGCTTCGATTGTTGCATACCCGGATTCATAA 

spacer length: 36 repeater length: 37
20727   1628380 ATTCGTGAGCAAGGTCCACTAAAACAAGGATTGAAAC AAAACATGTACATAAACTGTAGCTTCCGTATCT 

spacer length: 33 repeater length: 37
20728   1628451 ATTCGTGAGCAAGGTCCACTAAAACAAGGATTGAAAC TAGTCCCCTACCTGCTTATATGGCCATTTCTTC 

spacer length: 33 repeater length: 37
20729   1628522 ATTCGTGAGCAAGGTCCACTAAAACAAGGATTGAAAC ATTCGTCTTGGTCTTCGTTTGGAGCTTCAGAAACT 

spacer length: 35 repeater length: 37
20730   1628595 ATTCGTGAGCAAGGTCCACTAAAACAAGGATTGAAAC AACTTCCAAAAGTGTCGGACTCTTCCAGTAAGGT 

spacer length: 34 repeater length: 37
20731   1628667 ATTCGTGAGCAAGGTCCACTAAAACAAGGATTGAAAC TCTCCCTGGTAATGAGTTTTACATGGGTCATACATC 

spacer length: 36 repeater length: 37
20732   1628741 ATTCGTGAGCAAGGTCCACTAAAACAAGGATTGAAAC ACAAATGTTGTCTCTGGATGAAATCAATATCTGG 

spacer length: 34 repeater length: 37
20733   1628813 ATTCGTGAGCAAGGTCCACTAAAACAAGGATTGAAAC CTCGAAAGGGTATCCTGGTCAAACTTGTAGAT 

spacer length: 32 repeater length: 37
20734   1628883 ATTCGTGAGCAAGGTCCACTAAAACAAGGATTGAAAC CATGGTGGGTTTTGCCCCCGCAACCGATGCTACA 

spacer length: 34 repeater length: 37
20735   1628955 ATTCGTGAGCAAGGTCCACTAAAACAAGGATTGAAAC GGTCACTTCGTACGACCGCTGTGAAGCCGTTCTCTC 

spacer length: 36 repeater length: 37
20736   1629029 ATTCGTGAGCAAGGTCCACTAAAACAAGGATTGAAAC TTGAGAAGAAAGACATGGGGTTCGATGAATATATA 

spacer length: 35 repeater length: 37
20737   1629102 ATTCGTGAGCAAGGTCCACTAAAACAAGGATTGAAAC TATGCGCACAGATGGGGCATATGGATAATTTGGAA 

spacer length: 35 repeater length: 37
20738   1629175 ATTCGTGAGCAAGGTCCACTAAAACAAGGATTGAAAC ACTCATTACAGGCTTGAATCTCTGGATGACCTGGAT 

spacer length: 36 repeater length: 37
20739   1629249 ATTCGTGAGCAAGGTCCACTAAAACAAGGATTGAAAC ATTATATTTTCTGTGCAATAATATTGTTTTTCA 

spacer length: 33 repeater length: 37
20740   1629320 ATTCGTGAGCAAGGTCCACTAAAACAAGGATTGAAAC AATTCTGACGCGCATGTTTCCAAGAAGCATTCCGAAG 

spacer length: 37 repeater length: 37
20741   1629395 ATTCGTGAGCAAGGTCCACTAAAACAAGGATTGAAAC CAGACAATATCAGCAGGTGGAAAGAGGGGGATT 

spacer length: 33 repeater length: 37
20742   1629466 ATTCGTGAGCAAGGTCCACTAAAACAAGGATTGAAAC GGAAACTTCTTAATAGTTTGCTTCCTGATTTCTT 

spacer length: 34 repeater length: 37
20743   1629538 ATTCGTGAGCAAGGTCCACTAAAACAAGGATTGAAAC TGGGACCATCGCGGACACCGGAGCGACCACAGTAG 

spacer length: 35 repeater length: 37
20744   1629611 ATTCGTGAGCAAGGTCCACTAAAACAAGGATTGAAAC ATTTTTTTCTTCGCGCATGAGTACAAACATTTAT 

spacer length: 34 repeater length: 37
20745   1629683 ATTCGTGAGCAAGGTCCACTAAAACAAGGATTGAAAC TAATCAATATCAAGTTGGTCCCATATGGCAATATTAT 

spacer length: 37 repeater length: 37
20746   1629758 ATTCGTGAGCAAGGTCCACTAAAACAAGGATTGAAAC 

ACCGTGATGTTGAACCATTTGTTTTCGATCTCAATAATT spacer length: 39 repeater length: 37
20747   1629835 ATTCGTGAGCAAGGTCCACTAAAACAAGGATTGAAAC CCTAAATTCGTAACTTTGGCCTTGATATATTTCGA 

spacer length: 35 repeater length: 37
20748   1629908 ATTCGTGAGCAAGGTCCACTAAAACAAGGATTGAAAC TGTTAACTGGGAACAGAAAACAGCTATTGTTGAAA 



spacer length: 35 repeater length: 37
20749   1629981 ATTCGTGAGCAAGGTCCACTAAAACAAGGATTGAAAC CTAATGGGTTTTCATGGGCCCGCATCGTTTCAAT 

spacer length: 34 repeater length: 37
20750   1630053 ATTCGTGAGCAAGGTCCACTAAAACAAGGATTGAAAC AATAGTTGAATGGATTAAACTGGCATTTATTGGCA 

spacer length: 35 repeater length: 37
20751   1630126 ATTCGTGAGCAAGGTCCACTAAAACAAGGATTGAAAC ATATACGACCTCATATGTCAATCACCCTGACATCAAT 

spacer length: 37 repeater length: 37
20752   1630201 ATTCGTGAGCAAGGTCCACTAAAACAAGGATTGAAAC CTTTCATTTCCCTCACACCCTAATTGGAATCAAAA 

spacer length: 35 repeater length: 37
20753   1630274 ATTCGTGAGCAAGGTCCACTAAAACAAGGATTGAAAC CATTGTTAATGAATATACGTTACAGTTAGGTCTGTGT 

spacer length: 37 repeater length: 37
20754   1630349 ATTCGTGAGCAAGGTCCACTAAAACAAGGATTGAAAC TCTTTCTCAGTAAATGTGAAATGCTTCTCAAACTCT 

spacer length: 36 repeater length: 37
20755   1630423 ATTCGTGAGCAAGGTCCACTAAAACAAGGATTGAAAC TTGGGTGTATAATCCACCCTGCTTCTGTGTATAATT 

spacer length: 36 repeater length: 37
20756   1630497 ATTCGTGAGCAAGGTCCACTAAAACAAGGATTGAAAC TTTTGTAAGTCTAATTCATCCCGTATCCATGCCG 

spacer length: 34 repeater length: 37
20757   1630569 ATTCGTGAGCAAGGTCCACTAAAACAAGGATTGAAAC AAATCGTGGGAATAATCACAGATCAGGGGCTTGA 

spacer length: 34 repeater length: 37
20758   1630641 ATTCGTGAGCAAGGTCCACTAAAACAAGGATTGAAAC AAGATATGGTAGATAAGCACCATATCATACTAAA 

spacer length: 34 repeater length: 37
20759   1630713 ATTCGTGAGCAAGGTCCACTAAAACAAGGATTGAAAC ATCCGCTGAACCGGTCACTCCCTACGAGAGACGCAC 

spacer length: 36 repeater length: 37
20760   1630787 ATTCGTGAGCAAGGTCCACTAAAACAAGGATTGAAAC CCTATGTAACCATCAACCAGATGGAAATCAAGAG 

spacer length: 34 repeater length: 37
20761   1630859 ATTCGTGAGCAAGGTCCACTAAAACAAGGATTGAAAC TTTAACATGGGGGTACAGTAATGGGCAGAACTAT
20762   
20763   
20764   crispr 12
20765   3248912 TTCAGGTTAATTGCTAAATTAAATAATCATCAATTTC AGGTTAATTGTTAATCTCAGTCAGTTATTAA spacer 

length: 31 repeater length: 37
20766   3248981 TTCAGGTTAATTGCTAAATTAAATAATCATCAATTTC AGGTTAATTGTTAATTTCAGTCAGTTATTAA spacer 

length: 31 repeater length: 37
20767   3249050 TTCAGGTTAATTGCTAAATTAAATAATCATCAATTTC TAGTAATTGTTAATTTCAGTCAGTTATTAA spacer 

length: 30 repeater length: 37
20768   3249118 TTCAGGTTAATTGCTAAATTAAATAATCATCAATTTC TCAGTCAGTTATTAATTTCTAGTAATTGTT
20769   
20770   
20771   GCA_000970245.1_ASM97024v1_genomic.fna(findCrispr):
20772   START       REPEAT                           

SPACER                                             
20773   crispr 1
20774   1075072 AGGAGCTAAACTTGAAAGGGC GTACCTTATAGAGGCTAACCTGGAAGGAACTAACCTTCAAGGAGCTAAACTCG 

spacer length: 53 repeater length: 21
20775   1075147 AGGAGCTAAACTTGAAAGGGC 

TAAACTTGAGAGAGCATACCTTATAGAGGCTAACCTCCAAGGGACTGATCTTTATGGAGCTAATCTCCAGGGGGCCAACCTTCAGG
AAGCTAACCTTTATGGAGCCGACCTTCAAGAGGCTAAACTTGAAGGGGCTAACCTTC spacer length: 143 
repeater length: 21

20776   1075312 AGGAGCTAAACTTGAAAGGGC 
CAAACCCACATGCTCTCCATATTGTGTCTGAGGGGCATGAGGTAGTGGGTGTCTTCTCCTGCGCCGCACTGGAAGCAGTGGATTGA
CAGGTCCTGTTTTTTTGGCTGGGACTCGGCTTTTTCCCTGTTGAATTCGACTGTATG

20777   
20778   
20779   crispr 2
20780   2214609 ATCTCCACCTGATGTTTCATC ATTTCCAGATTGATCATCTTCACCTGATGTTTCATCGTTAACTGATGGTA 

spacer length: 50 repeater length: 21
20781   2214681 ATCTCCACCTGATGTTTCATC GTTTCCAGATTGATCATCTTCACCGGATGTCTCACCGTTATCTGATGGTA 

spacer length: 50 repeater length: 21
20782   2214753 ATCTCCACCTGATGTTTCATC CAGGTTAATTGTTAATTTCAGTCAGTTATTAATTTCTAGTAATTGTTAAT
20783   
20784   
20785   crispr 3
20786   2073050 TTACAGTTTATATAATTAAAG TTTATTTAATTTCCAGTATA spacer length: 20 repeater 

length: 21
20787   2073092 TTACAGTTTATATAATTAAAG TTTGTTTAATTTCCAGTATA spacer length: 20 repeater 

length: 21
20788   2073134 TTACAGTTTATATAATTAAAG CCGTTTTTAGATTACCGTTT
20789   
20790   
20791   crispr 4
20792   4135742 TTTTTAAATTACCGTTTTTTA 



AATTACCGTTTTTCAAATTACCGTTTTTCAAATTACCGTTTTTCAAATTACCGTTTTTCAAATTACCGTTTTTAGATTACC 
spacer length: 81 repeater length: 21

20793   4135845 TTTTTAAATTACCGTTTTTTA AATTACCGTTTTTAGATTACC spacer length: 21 repeater 
length: 21

20794   4135888 TTTTTAAATTACCGTTTTTTA AATTACCGTTTTTAGATTACC spacer length: 21 repeater 
length: 21

20795   4135931 TTTTTAAATTACCGTTTTTTA GAAAGGGCTAAACTTGAGAGG
20796   
20797   
20798   crispr 5
20799   3724513 GTGTCATCTGTTACATTTGTAT 

TGTCAGTCACGTTTGTATCAATAGTTACATTTGTATCAATAGTTACATTTGTACCATCTGTTACATTTGTACCGTCTGTTACGTT 
spacer length: 85 repeater length: 22

20800   3724621 GTGTCATCTGTTACATTTGTAT 
CATTAGTCACATTTGTATCATTAGTCACATTTGTATCATTAGTCACATTTGTATCATTAGTCACATTTGTATCATTAGTCACATTT
GTATCATTAGTCACATTTGTACCATCTGTTACGTTAGTGTCATCTGTTACATTTGTACCATCTGTTACGTT spacer 
length: 157 repeater length: 22

20801   3724801 GTGTCATCTGTTACATTTGTAT 
AACCCACATGCTCTCCATATTGTGTCTGAGGGGCATGAGGTAGTGGGTGTCTTCTCCTGCGCCGCACTGGAAGCAGTGGATTGACA
GGTCCTGTTTTTTTGGCTGGGACTCGGCTTTTTCCCTGTTGAATTCGACTGTATGTCTTTCTTCAATAGAA

20802   
20803   
20804   crispr 6
20805   2429467 CTTTGATTTATTCCTGATTTATT CCTGATTTATTCCTGATTTA spacer length: 20 repeater 

length: 23
20806   2429511 CTTTGATTTATTCCTGATTTATT CCTGATTTATTCCTGATTTATTCCTGATTTA spacer length: 31 

repeater length: 23
20807   2429566 CTTTGATTTATTCCTGATTTATT ACTGAAGAAGAAGCTACTGAAGAAGCTAAAT
20808   
20809   
20810   crispr 7
20811   2051126 TGAAGAAGAAGTAGCTGAAGAAG CTACCGAAGAAGAAGTAGCTGAAGAAGTAG spacer length: 30 

repeater length: 23
20812   2051180 TGAAGAAGAAGTAGCTGAAGAAG CTACCGAAGAAGAAGTAGCTGAAGAAGCTACCGAAGAAGAAGTACCTG 

spacer length: 48 repeater length: 23
20813   2051252 TGAAGAAGAAGTAGCTGAAGAAG TGAATCAGCCGTGAATCAAACGTGGAAGGCATCGAGTACAAACCCACA
20814   
20815   
20816   crispr 8
20817   3296829 GAGCAAGATCCACTAAAACAAGGATTGAAAC TTACAATTGATGTTTCAGGCCTTGAAGATGGCGTATTCG 

spacer length: 39 repeater length: 31
20818   3296900 GAGCAAGATCCACTAAAACAAGGATTGAAAC AAATGTGATACAAATAGAGATAGATTAGATAAGTATAAATTCG 

spacer length: 43 repeater length: 31
20819   3296975 GAGCAAGATCCACTAAAACAAGGATTGAAAC GATAATACCAAGCTGACAAGCTCTTAGAACTGCGAATTCG 

spacer length: 40 repeater length: 31
20820   3297047 GAGCAAGATCCACTAAAACAAGGATTGAAAC GTGGAAGCGGTAAATCGGTAGACCTGCTGAAAGATAAATTCG 

spacer length: 42 repeater length: 31
20821   3297121 GAGCAAGATCCACTAAAACAAGGATTGAAAC TTATTCCCTTGTATAGCTCACGCGGGAACCGTAGAATTCG 

spacer length: 40 repeater length: 31
20822   3297193 GAGCAAGATCCACTAAAACAAGGATTGAAAC TAATGAGATTGTTACTATTATAAATTAATTACAATAATTCG 

spacer length: 41 repeater length: 31
20823   3297266 GAGCAAGATCCACTAAAACAAGGATTGAAAC GGAAATATCAGGAAGCAAATAGGAAGCTTGAAGAGAATTCG 

spacer length: 41 repeater length: 31
20824   3297339 GAGCAAGATCCACTAAAACAAGGATTGAAAC ACAAAGAAACCGGGAAGGACGAAACCCCAAAATATCATTCG 

spacer length: 41 repeater length: 31
20825   3297412 GAGCAAGATCCACTAAAACAAGGATTGAAAC AAACTCATGACCGCCATGCTCGGGGATGAAAACACATTCG 

spacer length: 40 repeater length: 31
20826   3297484 GAGCAAGATCCACTAAAACAAGGATTGAAAC CTATCCTTTTGATGGATATAATCAATATGCGCCTTAAATTCG 

spacer length: 42 repeater length: 31
20827   3297558 GAGCAAGATCCACTAAAACAAGGATTGAAAC AATGCAACTTATTATGGGGTATGGTGTGCTCCTGTCATTCG 

spacer length: 41 repeater length: 31
20828   3297631 GAGCAAGATCCACTAAAACAAGGATTGAAAC TCTGAGAGTTTCTCCGGCTTCCGGTACTCTTGTATATTCG 

spacer length: 40 repeater length: 31
20829   3297703 GAGCAAGATCCACTAAAACAAGGATTGAAAC AACGGTGATAGAAACGGGCGAACTGGCATCCTCAAATTCG 

spacer length: 40 repeater length: 31
20830   3297775 GAGCAAGATCCACTAAAACAAGGATTGAAAC CCATGTTAAATCCTCACGTTGATATCAGATATTGAATTCG 

spacer length: 40 repeater length: 31
20831   3297847 GAGCAAGATCCACTAAAACAAGGATTGAAAC AGTTTTCCCTCAAACATCTGATTACCTAGGGCAGATTCG 

spacer length: 39 repeater length: 31
20832   3297918 GAGCAAGATCCACTAAAACAAGGATTGAAAC TTGAAAAGGGTATTATTCGAAATATGGATTTTGGTATTCG 

spacer length: 40 repeater length: 31



20833   3297990 GAGCAAGATCCACTAAAACAAGGATTGAAAC TTCTCAGGATATTCAGAATCCAACTCTAGCAGGTCATATTCG 
spacer length: 42 repeater length: 31

20834   3298064 GAGCAAGATCCACTAAAACAAGGATTGAAAC ACTTTAAGGCGGGAAGTCCCCTTCCTCGCCATCAGGATTCG 
spacer length: 41 repeater length: 31

20835   3298137 GAGCAAGATCCACTAAAACAAGGATTGAAAC AATCTGAAGTGCCTCAGCTTCGGTATGATGTTGAATTCG 
spacer length: 39 repeater length: 31

20836   3298208 GAGCAAGATCCACTAAAACAAGGATTGAAAC TGACTAAAATGCTTGACGGAATTATATCGGATTAATTCG 
spacer length: 39 repeater length: 31

20837   3298279 GAGCAAGATCCACTAAAACAAGGATTGAAAC ATGTCGTTCCTGCCATTGACCCCTTGACACCTGAGATTCG 
spacer length: 40 repeater length: 31

20838   3298351 GAGCAAGATCCACTAAAACAAGGATTGAAAC TTTTGTGTCCTGATTCTGTCGTTAAAGTGTCGGCAATATTCG 
spacer length: 42 repeater length: 31

20839   3298425 GAGCAAGATCCACTAAAACAAGGATTGAAAC TTAATCCACTCAATAGAAACCACATCTGGAAACATATTCG 
spacer length: 40 repeater length: 31

20840   3298497 GAGCAAGATCCACTAAAACAAGGATTGAAAC CAGAGCTTATCAAAGGATACGCAGAAGGGAAATAATTCG 
spacer length: 39 repeater length: 31

20841   3298568 GAGCAAGATCCACTAAAACAAGGATTGAAAC ATCCAGGGATGGGCTAATGATATAGGCGTACTCATGATTCG 
spacer length: 41 repeater length: 31

20842   3298641 GAGCAAGATCCACTAAAACAAGGATTGAAAC AAAAGTCAGTCCCGGCCAGCCTATGCGCTAAGACTTCAATTCG 
spacer length: 43 repeater length: 31

20843   3298716 GAGCAAGATCCACTAAAACAAGGATTGAAAC TCTTTTGAGACTCGCGGAAAATGCTTCAGCTGGGGACGATTCG 
spacer length: 43 repeater length: 31

20844   3298791 GAGCAAGATCCACTAAAACAAGGATTGAAAC TTTTACCGGGGATGTGACAGTCAGGGAATACGGCATATTCG 
spacer length: 41 repeater length: 31

20845   3298864 GAGCAAGATCCACTAAAACAAGGATTGAAAC TGTAAATGGTACACTCTCTGAGGAAACGGTAACAAATTCG 
spacer length: 40 repeater length: 31

20846   3298936 GAGCAAGATCCACTAAAACAAGGATTGAAAC TTTTGCACCTACGCTTGAAAATTTAATAGATTATGTAAATTCG 
spacer length: 43 repeater length: 31

20847   3299011 GAGCAAGATCCACTAAAACAAGGATTGAAAC TTATAGAGAGCTTTTCTTCTGTATTTCACAACTAAGATTCG 
spacer length: 41 repeater length: 31

20848   3299084 GAGCAAGATCCACTAAAACAAGGATTGAAAC 
ATTGTGCACGTTTTTCTTTGCGTATTCGGTTTTTGCTCGGTATTCG spacer length: 46 repeater length: 31

20849   3299162 GAGCAAGATCCACTAAAACAAGGATTGAAAC TTAGAATTAAATATTCACCAAAGTTTAGTTTTTTATTCG 
spacer length: 39 repeater length: 31

20850   3299233 GAGCAAGATCCACTAAAACAAGGATTGAAAC TGGCAACAACAAAACAGAAACAGTAAAAAGCAAAAATTCG 
spacer length: 40 repeater length: 31

20851   3299305 GAGCAAGATCCACTAAAACAAGGATTGAAAC TACAAATCCTGGACATTTCCAGAATATGAATTCCCATTCG 
spacer length: 40 repeater length: 31

20852   3299377 GAGCAAGATCCACTAAAACAAGGATTGAAAC TTAGCTGCCGATTCAAGAGCTGGTCCGAAAATTCGAGAGC
20853   
20854   
20855   crispr 9
20856   2995873 AGTCCGGATGGAACAAAGGTATATGTGGCGAAC 

CAAAACGACAGCAGTGTCTCTGTAATTAACACAACGACCAGCACTGTTATCGCCAGTGTTCCAGTAGATTACAGTCCTTCTGGAGT
TGTAGT spacer length: 92 repeater length: 33

20857   2995999 AGTCCGGATGGAACAAAGGTATATGTGGCGAAC 
TACGGCAGTAACACTACTTCCGTAATCGATACGTCTAATTACAGTATTACCTTCACGGTGCCTGTAGGAATTGCTCCTTATGGAGT
TGCGAT spacer length: 92 repeater length: 33

20858   2996125 AGTCCGGATGGAACAAAGGTATATGTGGCGAAC 
AGTCATTTTAGATATACCTCGCAAACATTATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAACTTTCATTTTTTGTGACACTT
ATTGTT

20859   
20860   
20861   crispr 10
20862   2370422 TCAGGTTAATTGCTAAATTAAATAATCATCAATTTC AGGTTAATTGTTAATTTCAGTCAGTTATTAAG spacer 

length: 32 repeater length: 36
20863   2370491 TCAGGTTAATTGCTAAATTAAATAATCATCAATTTC TAGTAATTGTTAATTTCAGTCAGTTATTAAG spacer 

length: 31 repeater length: 36
20864   2370559 TCAGGTTAATTGCTAAATTAAATAATCATCAATTTC TTGTGACACTTATTGTTATATTGTCATAATT
20865   
20866   
20867   crispr 11
20868   890110 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC TTGTCAATTCCGTAAAAAACGTTAAACGAAAAT 

spacer length: 33 repeater length: 37
20869   890181 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC AAAAGGAACTGAAGAAGGAAAAGCAGATTCCCTTACT 

spacer length: 37 repeater length: 37
20870   890256 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC ATATTATGCCCGTTGAATGTGATTGTTTCATTG 

spacer length: 33 repeater length: 37
20871   890327 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC ATTTTCACTAACCAACAGTGTAAAATCAAAGACG 

spacer length: 34 repeater length: 37
20872   890399 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC GCAGTTAGAGAATGGACTTGTCCTTCATGTAACACT 



spacer length: 36 repeater length: 37
20873   890473 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC ATAACCGTAGAGTCCGAATATATATCGACTTTCA 

spacer length: 34 repeater length: 37
20874   890545 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC TCATAAATGGAATTAACATTACAGGTGCTGGAACCTG 

spacer length: 37 repeater length: 37
20875   890620 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC AGGTTAAGGGACTTTCGACAGCAGGAAGCTCTTTTG 

spacer length: 36 repeater length: 37
20876   890694 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC ACACTCGCGAGCAGGGAATAACCATTACCGAGA 

spacer length: 33 repeater length: 37
20877   890765 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC TGGTCAAACTGTTGGAGATGCTGAAAGAGCGTAAA 

spacer length: 35 repeater length: 37
20878   890838 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC AAACTAACGCTAAAACTAAATCTAATTAATATTGAA 

spacer length: 36 repeater length: 37
20879   890912 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC TGGAAAAATTTTTGTCCTCGGTACTCTCGTCCTTT 

spacer length: 35 repeater length: 37
20880   890985 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC ACAATCTCTTTTTGCATCATGCCCTGCAAATATA 

spacer length: 34 repeater length: 37
20881   891057 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC GTCTTTCTCTTTCTGCTTCAGTCACATCTGTAAT 

spacer length: 34 repeater length: 37
20882   891129 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC CCTGACCCAGACTTTCCAAACAGCAAAGCATTAG 

spacer length: 34 repeater length: 37
20883   891201 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC CCCATCCAAACATCCCCGCTTTTTTGGACTGTTAT 

spacer length: 35 repeater length: 37
20884   891274 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC ACTTTGAATGTGTAAATAGTAAATAGTGAAAGATT 

spacer length: 35 repeater length: 37
20885   891347 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC CAATGCTTCTGGAAAGCATCGGGCTTTTAATTGG 

spacer length: 34 repeater length: 37
20886   891419 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC TAAGTGTTAATGAGGGGGCAGTACAGGGAAACG 

spacer length: 33 repeater length: 37
20887   891490 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC TATCAGAGCAATTCTTATTTTCGGGGCTGCACT 

spacer length: 33 repeater length: 37
20888   891561 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC ACAAAACACGTATAACTATTTTATACTCTTCTTCAG 

spacer length: 36 repeater length: 37
20889   891635 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC GGAATCATTTTTACCGTTATCGTGGTCCTGGTGCTC 

spacer length: 36 repeater length: 37
20890   891709 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC TCGAGGTGAACACTGAAAAACTGAAAGAATATTG 

spacer length: 34 repeater length: 37
20891   891781 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC TGCTGTCGGGCATGAAGCAGAACTTAGAACAGATCT 

spacer length: 36 repeater length: 37
20892   891855 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC GTAACTTCTCGGTTTTTTTCACATTCTCCCCGTA 

spacer length: 34 repeater length: 37
20893   891927 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC ATTACACTCTTCGATCTAATGAAGAATCAGAAA 

spacer length: 33 repeater length: 37
20894   891998 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC TGACTCAGGATATTCATGTTAAAAATATTGAAA 

spacer length: 33 repeater length: 37
20895   892069 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC TGAAAAAACTCGAAACTGAAATGGGGAAGGCGTTA 

spacer length: 35 repeater length: 37
20896   892142 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC ACATGGTTATGGAAAGCTTCGATGTCCCTGACG 

spacer length: 33 repeater length: 37
20897   892213 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC ACACGACATCGTTTGGAGGGATCCATAGCACATAAT 

spacer length: 36 repeater length: 37
20898   892287 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC TTGCAAGGGCTTAAAGGTGATCTTGTATGGTAG 

spacer length: 33 repeater length: 37
20899   892358 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC TTTTCCCTCCAACGTTTTAAGGGGCTTACTGCCCC 

spacer length: 35 repeater length: 37
20900   892431 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC TCATGTGGCTATATTCAACATCAAATTCCTTTTT 

spacer length: 34 repeater length: 37
20901   892503 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC AATCTCTAAAAATCCATATCTAACATGCAGCTATA 

spacer length: 35 repeater length: 37
20902   892576 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC TCCGCCTCACTCGCTTGGCCTTATGATGATTAC 

spacer length: 33 repeater length: 37
20903   892647 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC ATGCGATCCGCCAAAAGAGAAAGCTGTTCAGG spacer 

length: 32 repeater length: 37
20904   892717 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC ACTGTTGAATTAATTTCGATGTCGTTTTCTGAAAAA 

spacer length: 36 repeater length: 37
20905   892791 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC TTTCACACTCTCCAAATAAAAAAGGGAAATCTG 

spacer length: 33 repeater length: 37
20906   892862 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC AAAACAATATCATAACGAACACACAGAAAAGAAAC 

spacer length: 35 repeater length: 37
20907   892935 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC ATTGGTCAGTCCGATACTGAAATAGAAAATATTGAA 

spacer length: 36 repeater length: 37



20908   893009 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC CGGCGACTCCGGTAAATTCATACAAAGTTGTAGAA 
spacer length: 35 repeater length: 37

20909   893082 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC TAGTAGTATGACAATATAGAGTATGTACTAGGGCGG 
spacer length: 36 repeater length: 37

20910   893156 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC TATACATTGTTAGCGTTAATAGAATCTATGGCAG 
spacer length: 34 repeater length: 37

20911   893228 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC TTATTATGTCAGTACATCCCTTCCTTAGCACCAT 
spacer length: 34 repeater length: 37

20912   893300 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC TGCACATGTTTTCAAAGACACCATGAATCCATTGA 
spacer length: 35 repeater length: 37

20913   893373 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC TAGTAGTATGACTAATACTATGTACTGATAAAA 
spacer length: 33 repeater length: 37

20914   893444 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC GATTTTTCTACCCCTAGCTGCCTCGACTCTCCAA 
spacer length: 34 repeater length: 37

20915   893516 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC CGCCAAGCTGCACGGCATTGCATTAGAACCTCTTGTA 
spacer length: 37 repeater length: 37

20916   893591 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC AAGATCAGAACAGGAGAAATCTTAAATGGTAGG 
spacer length: 33 repeater length: 37

20917   893662 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC ATTCTATCTGCTTCTTCAGTGTTTCCATTCTTAAGC 
spacer length: 36 repeater length: 37

20918   893736 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC TCAATCATAAATATCACCTCATCCAAGAATCAAAC 
spacer length: 35 repeater length: 37

20919   893809 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC ATACCCTCCTTCTCCTTACTGTATCGAATGAGTT 
spacer length: 34 repeater length: 37

20920   893881 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC ATTTCGCACCTGCCTTAGAAGTCACGTTTTTATA 
spacer length: 34 repeater length: 37

20921   893953 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC TTAAAGCGTTTGTGAAGGTGAGCTAATGATTGAA 
spacer length: 34 repeater length: 37

20922   894025 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC ATGTAATGAGGGATATCTATATCAGAGCAATTCTG 
spacer length: 35 repeater length: 37

20923   894098 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC GCTTCCTTTTCCTCAGTCTCTTCTATTTCCTGCTG 
spacer length: 35 repeater length: 37

20924   894171 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC TAAACCATGACCTGGGAAAACGAAAACACTTAC 
spacer length: 33 repeater length: 37

20925   894242 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC TGTAGATGGAGTACTTGAAGGAACCGCAACGTCTGC 
spacer length: 36 repeater length: 37

20926   894316 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC CGATAGTGGCAGACGGAATAATGAGAGCGGTAAA 
spacer length: 34 repeater length: 37

20927   894388 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC TGGTCTGGATCGAAGATAAAATCATGTATGACGGG 
spacer length: 35 repeater length: 37

20928   894461 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC CAGAAACATAAGCAAACGTTTCCCCTAATTCTATTTGAT 
spacer length: 39 repeater length: 37

20929   894538 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC TTACATTGCCGTTGATATCGATCCGCGTGAGAGTAG 
spacer length: 36 repeater length: 37

20930   894612 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC 
AGCGCGGGCATCCTGATATGACCGCAGGAGAAGATTCGCGAGCAAGGTCCATTAAAACAAGGATTGAAACTGCGAGAGTGTTATGG
CGACGATCAAAAGCGAAA spacer length: 104 repeater length: 37

20931   894754 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC TTGCCTCAATAGCTACTATCCGCGACCATATGAA 
spacer length: 34 repeater length: 37

20932   894826 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC ATTCCCGTTCCGGCATGGATACGGGATGAGCTTAATT 
spacer length: 37 repeater length: 37

20933   894901 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC TGAACTACGCGGCGGCGGTTCACGAAATCCCGATG 
spacer length: 35 repeater length: 37

20934   894974 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC AAATTATAAAGTTAACAGCGTTAACTTTATAAT 
spacer length: 33 repeater length: 37

20935   895045 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC TGACAAGTCAGTTATCCAGGCAAGCAGAAAACTCCG 
spacer length: 36 repeater length: 37

20936   895119 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC TCAGGGGCGGTGAAAGGAGCAACCGGGGCAAATC 
spacer length: 34 repeater length: 37

20937   895191 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC TTAGAAGCGAAATAGACAAGCTCAGGGACGGTT 
spacer length: 33 repeater length: 37

20938   895262 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC TTCAAGAAGTTGGAAAAGAAAATTTGAATATGGG 
spacer length: 34 repeater length: 37

20939   895334 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC ACTGAATCCCTGATACTTTTGAGCTCTTTTTTCATGG 
spacer length: 37 repeater length: 37

20940   895409 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC ATCTGTAGTCATTTTAGATATACCTCGCAAACAT 
spacer length: 34 repeater length: 37

20941   895481 ATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAAC TGTCTGAGGGGCATGAGGTAGTGGGTGTCTTCTC
20942   
20943   
20944   crispr 12



20945   3314776 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC AGCTATAACTTTTTCAGGGAAATCCTTTGGAAAA 
spacer length: 34 repeater length: 37

20946   3314848 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC TTATTTTACGGGTTCCACATGAACATGGATAGTA 
spacer length: 34 repeater length: 37

20947   3314920 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC CCAAAATTTGTAAACAGCGTTAACATAATATTCA 
spacer length: 34 repeater length: 37

20948   3314992 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC TTGCAAGGGCTTAAAGGTGATCTTGTATGGTAG 
spacer length: 33 repeater length: 37

20949   3315063 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC CCGCATATGGCTCTCTAAGATACAAGCATATTCC 
spacer length: 34 repeater length: 37

20950   3315135 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC CTATCATGCTGACACACCAAGAGCCCCGCAAACCG 
spacer length: 35 repeater length: 37

20951   3315208 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC AGCAGTGTCGTTATTTCTGTACCTACATAAATGG 
spacer length: 34 repeater length: 37

20952   3315280 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC ACAGACCCATCTGGGCGAATAGAATCAACCTTGAAT 
spacer length: 36 repeater length: 37

20953   3315354 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC TATTGATGGTGTGGCGTATATCCCAGGGGTAGACGC 
spacer length: 36 repeater length: 37

20954   3315428 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC TGCACACATTTTCAAAGACACCATGAATCAAGTGA 
spacer length: 35 repeater length: 37

20955   3315501 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC CAATAATGCCCTAAAAGTATATATACTTTTAAG 
spacer length: 33 repeater length: 37

20956   3315572 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC CAATGACCTTGATGATTTTGAACAGGCAGCGATCT 
spacer length: 35 repeater length: 37

20957   3315645 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC TAATCTCCTTACACTTCCAACCATCACCAGGGACG 
spacer length: 35 repeater length: 37

20958   3315718 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC GCTTTAGCTGTAACATGGATTCCAGGTGTTTCTGAAT 
spacer length: 37 repeater length: 37

20959   3315793 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC GACAGGTCTTTGACTTCGTGTTTCATATTAGCAT 
spacer length: 34 repeater length: 37

20960   3315865 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC ACAAGAGTATTCCACCGAGGATAACCCCAAGATCT 
spacer length: 35 repeater length: 37

20961   3315938 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC TCAGGTACGTAGTCCGTGAATTCCTTAGCTTCA 
spacer length: 33 repeater length: 37

20962   3316009 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC CAAGCTGCAGGTTATCCCCAGAGACTTCTATCAA 
spacer length: 34 repeater length: 37

20963   3316081 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC TTTATTTCTGAAGTTCTAAGCTGGAACCACTGGA 
spacer length: 34 repeater length: 37

20964   3316153 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC TCATCCCGTTTTTCAAACTCCCTGCCGGATTCGAAC 
spacer length: 36 repeater length: 37

20965   3316227 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC ACCTTAATCTTCCAGTTGATGATGATGTTCTTA 
spacer length: 33 repeater length: 37

20966   3316298 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC ACTATCTCAGAAACCACAGAATTCAGCACAATTTCA 
spacer length: 36 repeater length: 37

20967   3316372 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC ATAGAACGCGCACAGGAGGCTGAAAAACGTGGA 
spacer length: 33 repeater length: 37

20968   3316443 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC TTAGTTTTACAGTGTGGCCGTTGAATGTGATTGTT 
spacer length: 35 repeater length: 37

20969   3316516 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC TCTGAGACTCATTATAAAACCCAAATGCGAATTT 
spacer length: 34 repeater length: 37

20970   3316588 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC CTCAAATCCATTATATTGTGATTTACGAGATA 
spacer length: 32 repeater length: 37

20971   3316658 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC CAAATTCATCTTATTTTCCTTCTTTGTGTAGTAAGT 
spacer length: 36 repeater length: 37

20972   3316732 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC CTCACCCAGTTCTTCAACTACTCCGGAACTTGAT 
spacer length: 34 repeater length: 37

20973   3316804 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC GTGCAACAACTGATGCGTATGAAGAAGGTTATAAAG 
spacer length: 36 repeater length: 37

20974   3316878 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC ACATGAATATCCTGAGTCATAAATCCAATTTTTT 
spacer length: 34 repeater length: 37

20975   3316950 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC CAACTCTAGCGTTTGCGCCTGGGTAGTTTCTGTTA 
spacer length: 35 repeater length: 37

20976   3317023 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC ATGCTAAAATTGATGACGACAGAACTTATACTCAA 
spacer length: 35 repeater length: 37

20977   3317096 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC CTTTTACACCGTTCAGCCAGTGGTCTTCTACAGG 
spacer length: 34 repeater length: 37

20978   3317168 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC AGGTGTGGGGGTATTGGTAAGTGCCTCCTAAAAAA 
spacer length: 35 repeater length: 37

20979   3317241 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC AGTTCCATGGGCAATATTTCTAATCCGGTTTCTTC 
spacer length: 35 repeater length: 37

20980   3317314 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC ACTCATTCGCTTTCTGTTCAAAAAACTCTTTCTT 



spacer length: 34 repeater length: 37
20981   3317386 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC TTGAGAAAGATTCTCGTTCATAGTCCAGAAGT 

spacer length: 32 repeater length: 37
20982   3317456 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC CGCAGAGCATATAGACCGTTACGGCGTGAATTTGG 

spacer length: 35 repeater length: 37
20983   3317529 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC TTACAGGATCCTAAAATCGACTCTGCTGATACCGGT 

spacer length: 36 repeater length: 37
20984   3317603 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC ATTTTTCCAATTGGAGATTCTACGCTTTTCCTTTTT 

spacer length: 36 repeater length: 37
20985   3317677 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC TTACCCAATGAAAAAATAGTCCATATCGGATTTAGA 

spacer length: 36 repeater length: 37
20986   3317751 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC AGTACATCATCGACAATAGAAACTATAAAGCCAG 

spacer length: 34 repeater length: 37
20987   3317823 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC CCATGTTTCTAAGCCCGCATTTTTCGCATAGAA 

spacer length: 33 repeater length: 37
20988   3317894 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC TAAAACAGGTGCAGCCGTTAAACGTGCTTTCAAAGA 

spacer length: 36 repeater length: 37
20989   3317968 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC TCAATGGGCAATAATCCGGCCAGCAAGGCTCAGAT 

spacer length: 35 repeater length: 37
20990   3318041 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC TTTTCGGTTCAAAGTGCAACCCGGACGAAGAAG 

spacer length: 33 repeater length: 37
20991   3318112 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC TATATCAATCTCAAAGTGACCTTTGTTTCCTGTGG 

spacer length: 35 repeater length: 37
20992   3318185 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC TATATGTTGACTGCGTATACTTACTTGCTAAGAT 

spacer length: 34 repeater length: 37
20993   3318257 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC TTTGGATTGGCTTAATTCCCTTCTCTGCATGAAGAA 

spacer length: 36 repeater length: 37
20994   3318331 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC TTGTAAGAAGAGAGGCTTGAAAGAAGTTGAGT 

spacer length: 32 repeater length: 37
20995   3318401 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC TAAACTGTCTGGTTAACAATGTCTATATAAGAAT 

spacer length: 34 repeater length: 37
20996   3318473 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC GTTGCCCTCTTGACTCAGAAGGAAGCAAAAGAAC 

spacer length: 34 repeater length: 37
20997   3318545 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC TATTAAAAAATAGTATAAATAGTAAGTCGGTTGAAG 

spacer length: 36 repeater length: 37
20998   3318619 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC TAAACTGTCTGGTTAACAATGTCTATATAAGAAT 

spacer length: 34 repeater length: 37
20999   3318691 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC GTTGCCCTCTTGACTCAGAAGGAAGCAAAAGAAC 

spacer length: 34 repeater length: 37
21000   3318763 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC TATTAAAAAATAGTATAAATAGTAAGTCGGTTGAAG 

spacer length: 36 repeater length: 37
21001   3318837 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC TTAAAAAATTTCTTCTCCTTTGCAGCGTACCATTT 

spacer length: 35 repeater length: 37
21002   3318910 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC ACCTGTTTCATTTATAAGCCTCTCTGTCTTTTAATT 

spacer length: 36 repeater length: 37
21003   3318984 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC TGAAGGAAAACATCCGTGAGCCTGTACGGATACCCT 

spacer length: 36 repeater length: 37
21004   3319058 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC CCCATTCGTGGCCCACCCCTCCAGGGTTTGAAGC 

spacer length: 34 repeater length: 37
21005   3319130 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC TAAAAAAACTTGATGAGATTATTAACCCCAGCCCAGC 

spacer length: 37 repeater length: 37
21006   3319205 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC TTGTCCTTGGTTTGGATTGTGAAGCCTTGAAGTA 

spacer length: 34 repeater length: 37
21007   3319277 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC ATGAAAATCTAAACGATGAATCTAATACACTTC 

spacer length: 33 repeater length: 37
21008   3319348 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC AAAGAAAGTATGACGGCACAGCAGGTATAATTAA 

spacer length: 34 repeater length: 37
21009   3319420 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC GTTATCTCCTTTTAATTAGCGTTGTTATCATTCGTTT 

spacer length: 37 repeater length: 37
21010   3319495 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC TTTTATATATTAATGGAATAAATGAGTCGAGTGGTA 

spacer length: 36 repeater length: 37
21011   3319569 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC TCGTTATCGATTATACTGACCGTGATAATTTAC 

spacer length: 33 repeater length: 37
21012   3319640 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC TCCCTGCATTTCTGATCGTATTTTGTAAAAGAATAG 

spacer length: 36 repeater length: 37
21013   3319714 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC TCTGAGTCCCTAAACTTTTTTAAAATTCTTCTAAAA
21014   
21015   
21016   crispr 13
21017   458416 CTTATAGAAAATGCTAAGGATCATATCTTTCACTCCATTC 

TTTTCCTATATTTTGTTCATTCCCCGTTATACACTCTGCAATGGACCCTGAGTACATAACTCCTTTAATAGCCCTTGCAGTTCCCC



CTTATAGCTCAATTACATACAGTAAAAGAGCTGGAAGACTGTGGAATTGTAGACTACTGATACAG spacer length: 151 
repeater length: 40

21018   458608 CTTATAGAAAATGCTAAGGATCATATCTTTCACTCCATTC 
TTTTCTTTTATTTTGTTCATTCCCCGTTATACCCGCTCTATCGGGCCCGGAGCATATAGCCCCTTATAGCCTGGTAGTTTTCCCGT
AGTAGCTCAATTACATACAGTAAAATAACTTGAAGACGGTAGATGTGTAGGTGATTTCTACAG spacer length: 149 
repeater length: 40

21019   458798 CTTATAGAAAATGCTAAGGATCATATCTTTCACTCCATTC 
TCCATATTGTGTCTGAGGGGCATGAGGTAGTGGGTGTCTTCTCCTGCGCCGCACTGGAAGCAGTGGATTGACAGGTCCTGTTTTTT
TGGCTGGGACTCGGCTTTTTCCCTGTTGAATTCGACTGTATGTCTTTCTTCAATAGAAAGAGC

21020   
21021   
21022   crispr 14
21023   1135779 TTTGCTCTCTCAAGAGGACTAATTGACATATTTATGAATC 

AGCCGTGAATCAAACGTGGAAGGCATCGAGTACAAACCCACATGCTCTCCATCCCGAGTTCCTTCTCGGGAGGACGGTGTCCTTTT
CGCTCG spacer length: 92 repeater length: 40

21024   1135912 TTTGCTCTCTCAAGAGGACTAATTGACATATTTATGAATC 
AGCCGTGAATCAAACGTGGAAGGCATCGAGTACAAACCCACATGCTCTCCATCCCGAGTTCCTTCTCGGGAGTACGGTGTCCTTTT
CGCTCG spacer length: 92 repeater length: 40

21025   1136045 TTTGCTCTCTCAAGAGGACTAATTGACATATTTATGAATC 
CCCACATGCTCTCCATATTGTGTCTGAGGGGCATGAGGTAGTGGGTGTCTTCTCCTGCGCCGCACTGGAAGCAGTGGATTGACAGG
TCCTGT

21026   
21027   
21028   GCA_000970265.1_ASM97026v1_genomic.fna(findCrispr):
21029   START       REPEAT                           

SPACER                                             
21030   crispr 1
21031   2208534 AGATGGAGCAAATTAAGGAC 

AGATTGAAACCTGATTCCGTAATAAACTTCATTAACGCGTAAATATGTAAAATGGAGCAAATTAAGGACAGATTAAAACCTGATCC
AGAAATCTACTTCGTTGACGCGTAAGCTTC spacer length: 116 repeater length: 20

21032   2208671 AGATGGAGCAAATTAAGGAC GGCTTGAAAACCGATCCAGAAATCTACTTCGTTGAGGCTTAAACTGC spacer 
length: 47 repeater length: 20

21033   2208739 AGATGGAGCAAATTAAGGAC 
AGATTGAAACCTGACCCATAATAAACTTCATTGGCGCGTAAAGCTGAAAAATGGAGCAAATTCAGGACAGATTAAAACCTGATCCT
TCAGGACAGATTAAAACCTGATCCCGTAATAAACTTCATTGACGCGTAAGCTTC spacer length: 140 repeater 
length: 20

21034   2208900 AGATGGAGCAAATTAAGGAC GGCTTGAAAACCGATCCAGAAATCTACTTCATTGAGGCTTAAACTGC spacer 
length: 47 repeater length: 20

21035   2208968 AGATGGAGCAAATTAAGGAC AATACGGTTGTACTGGTCCTACATATTATTCAGTAGTCCTCTTGAGC
21036   
21037   
21038   crispr 2
21039   2430980 TAAGGATTTCAAAAAAGGAT TTCTGATTAAGGATTTCTGA spacer length: 20 repeater length: 

20
21040   2431021 TAAGGATTTCAAAAAAGGAT 

TTCTGAATAAAGATTTCTGGATAAAGATTTCTGGATAAAGATTTCTGGATAAAGATTTCTGGATAAAGATTTCTGGATAAAGATTT
CTGA spacer length: 90 repeater length: 20

21041   2431132 TAAGGATTTCAAAAAAGGAT 
CCAGAAAATGTAACCTACCAATCAGATGTAGCAATGACGCTCAACAATTTAGGAATCTTGCTTCAAAATATGGGGCGCATAGAAGA
GGCG

21042   
21043   
21044   crispr 3
21045   3252562 CTCTGTTGGCGTCTCTTTCTC TGTTGATACCTCTGTTGGCG spacer length: 20 repeater 

length: 21
21046   3252604 CTCTGTTGGCGTCTCTTTCTC TGTTGATACCTCTGTTGGCG spacer length: 20 repeater 

length: 21
21047   3252646 CTCTGTTGGCGTCTCTTTCTC TGTTGATACCTCTGTTGGCGTCTCTGTTGGCG spacer length: 32 

repeater length: 21
21048   3252700 CTCTGTTGGCGTCTCTTTCTC TGTTGATACCTCTGTTGGCGTCTCTGTTGGCG spacer length: 32 

repeater length: 21
21049   3252754 CTCTGTTGGCGTCTCTTTCTC TGTTGATACCTCTGTTGGCG spacer length: 20 repeater 

length: 21
21050   3252796 CTCTGTTGGCGTCTCTTTCTC TGTTGATACCTCTGTTGGCGTCTCTGTTGGCGTCTCTGTTGGCG spacer 

length: 44 repeater length: 21
21051   3252862 CTCTGTTGGCGTCTCTTTCTC TGTTGATACCTCTGTTGGCGTCTCTGTTGGCG spacer length: 32 

repeater length: 21
21052   3252916 CTCTGTTGGCGTCTCTTTCTC GAATCAACTGTATTCAGCATGTTTTACTGCTT
21053   
21054   
21055   crispr 4



21056   3995335 ACGATACTTAAAAAACGATACT 
TAAAAAACGTTGATTTAAAAAACGATACTTAAAAAAACGGTGTCTTAAAAAACGATACTTAAAAAACGGTGTCTTAAAAAACGATA
CTTAAAAAACGGTGTCTTAAAA spacer length: 108 repeater length: 22

21057   3995466 ACGATACTTAAAAAACGATACT TAAAAAACGGTGTCTTAAAA spacer length: 20 repeater 
length: 22

21058   3995509 ACGATACTTAAAAAACGATACT ACGGTAGAGTTAGGCGCGGA
21059   
21060   
21061   crispr 5
21062   2664581 TACATTTTCCCTTTTTTACCTT 

ACATTTTCCTATTTTTTACCTTACATTTTCCTATTTTTTACCTTACATTTTCCTATTTTTTACC spacer length: 64 
repeater length: 22

21063   2664668 TACATTTTCCCTTTTTTACCTT ACATTTTCCTATTTATTACC spacer length: 20 repeater 
length: 22

21064   2664711 TACATTTTCCCTTTTTTACCTT AATAATGATGTCAGGCGTAT
21065   
21066   
21067   crispr 6
21068   2662121 GAATTCCATAGTATTCAACCAGA 

AATTCCATAGTATTCAACCAGAAATTCCATAGTATTCAACCAGAAATTCCATAGTATTCAACCA spacer length: 64 
repeater length: 23

21069   2662209 GAATTCCATAGTATTCAACCAGA AATTCCATAGTATTCAACCA spacer length: 20 repeater 
length: 23

21070   2662253 GAATTCCATAGTATTCAACCAGA AAAATGTAACCTACCAATCA
21071   
21072   
21073   crispr 7
21074   3046392 GTTCAGCCTTGCTATATCTTTCT GTTCAGCCTGAACTTATTTTTC spacer length: 22 repeater 

length: 23
21075   3046438 GTTCAGCCTTGCTATATCTTTCT TTTCAGCCTTGCTATATTTTTC spacer length: 22 repeater 

length: 23
21076   3046484 GTTCAGCCTTGCTATATCTTTCT GCGAAAAACAGGTACGAAAAAG
21077   
21078   
21079   crispr 8
21080   4072599 TCTTCACAGTTTTTATTTTCTGTA GTTTCTGGCGCTTCTGTTGCAGC spacer length: 23 repeater 

length: 24
21081   4072647 TCTTCACAGTTTTTATTTTCTGTA GTTTCTGGCGCTTCTGTTGCAGC spacer length: 23 repeater 

length: 24
21082   4072695 TCTTCACAGTTTTTATTTTCTGTA 

GTTTCGGCTTCTGTTGCAGCGTCTTCACAGTCGTTCTTTGCTGTAGTTTCGGCTTCTGTTACAGC spacer length: 65 
repeater length: 24

21083   4072785 TCTTCACAGTTTTTATTTTCTGTA GTTTCTGGCGCTTCTGTTGCAGC spacer length: 23 repeater 
length: 24

21084   4072833 TCTTCACAGTTTTTATTTTCTGTA GTTTCTGGCGCTTCTGTTGCAGC spacer length: 23 repeater 
length: 24

21085   4072881 TCTTCACAGTTTTTATTTTCTGTA GTTTCGGCTTCTGTTACAGC spacer length: 20 repeater 
length: 24

21086   4072926 TCTTCACAGTTTTTATTTTCTGTA GTTTCGGCTTCTGTTACAGC spacer length: 20 repeater 
length: 24

21087   4072971 TCTTCACAGTTTTTATTTTCTGTA GTTTCTGGCGCTTCTGTTGCAGC spacer length: 23 repeater 
length: 24

21088   4073019 TCTTCACAGTTTTTATTTTCTGTA GTTTCGGCTTCTGTTACAGC spacer length: 20 repeater 
length: 24

21089   4073064 TCTTCACAGTTTTTATTTTCTGTA GTTTCTGGCGCTTCTGTTGCAGC spacer length: 23 repeater 
length: 24

21090   4073112 TCTTCACAGTTTTTATTTTCTGTA GTTTCTGGCGCTTCTGTTGCAGC spacer length: 23 repeater 
length: 24

21091   4073160 TCTTCACAGTTTTTATTTTCTGTA GTTTCTGCTTCTATTGCAGC spacer length: 20 repeater 
length: 24

21092   4073205 TCTTCACAGTTTTTATTTTCTGTA GTTTCTGCTTCTGTTGCAGC spacer length: 20 repeater 
length: 24

21093   4073250 TCTTCACAGTTTTTATTTTCTGTA GTTTCTGGCGCTTCTGTTGCAGC spacer length: 23 repeater 
length: 24

21094   4073298 TCTTCACAGTTTTTATTTTCTGTA GTTTCTGCTTCTGTTGCAGC spacer length: 20 repeater 
length: 24

21095   4073343 TCTTCACAGTTTTTATTTTCTGTA GTTTCTGGCGCTTCTGTTGCAGC spacer length: 23 repeater 
length: 24

21096   4073391 TCTTCACAGTTTTTATTTTCTGTA ATCTTCGAGATGTTCTATAAAAA
21097   
21098   



21099   crispr 9
21100   2824116 TTGAGTAAGATTTTTCAACTCAGA 

AATTTCAGGTGGAAGCGAGGTTAGTAGATTGTAACATATGTTGAGCTGAGTAAGATTTTTCAATTCGGAAATTTCAGTTGACAACG
AAATCAGTTGATTTCCAGATATGTCTA spacer length: 113 repeater length: 24

21101   2824254 TTGAGTAAGATTTTTCAACTCAGA GATGTCAGGTGGCAGTGAAGTCAATCGATTGTTAGATATCTTAA spacer 
length: 44 repeater length: 24

21102   2824323 TTGAGTAAGATTTTTCAACTCAGA GATTTCAGGCGGCAGTGAAGTCAATCGATTGTTAGATATCTTAA spacer 
length: 44 repeater length: 24

21103   2824392 TTGAGTAAGATTTTTCAACTCAGA GATTTCAGGCGGCAGTGAAGTCAATCGATTGTAGGATATGTTGA spacer 
length: 44 repeater length: 24

21104   2824461 TTGAGTAAGATTTTTCAACTCAGA TTCAGCATGTTTTACTGCTTCTAATTAGGCAGCAATACTGTGAA
21105   
21106   
21107   crispr 10
21108   2521336 GTTTCAATCCTTGTTTTAGTGGATC TTGCTCGCGAATCCATAAAAACCAATACACCTCTCAACACCTGATCC 

spacer length: 47 repeater length: 25
21109   2521409 GTTTCAATCCTTGTTTTAGTGGATC TTGCTCGCGAATTGTTTCTCTATGTTTTATCAATTTTAGTATAATA 

spacer length: 46 repeater length: 25
21110   2521481 GTTTCAATCCTTGTTTTAGTGGATC TTGCTCGCGAATCTTTTAACTACAGGATCAAGCTCAAGATAATCTTTT 

spacer length: 48 repeater length: 25
21111   2521555 GTTTCAATCCTTGTTTTAGTGGATC TTGCTCGCGAATCAGAAATAGACATTTATGTAGACGGAATAAAATAT 

spacer length: 47 repeater length: 25
21112   2521628 GTTTCAATCCTTGTTTTAGTGGATC TTGCTCGCGAATTATGGACTCGGAGGGTGGCATAGATGCCCAGAGGATA 

spacer length: 49 repeater length: 25
21113   2521703 GTTTCAATCCTTGTTTTAGTGGATC TTGCTCGCGAATCGGAAACAATGGGATGGAAATATAGAAGGGATCT 

spacer length: 46 repeater length: 25
21114   2521775 GTTTCAATCCTTGTTTTAGTGGATC TTGCTCGCGAATAAGAATTACCCATATCAGAAGAATGGAAACCTATTTT 

spacer length: 49 repeater length: 25
21115   2521850 GTTTCAATCCTTGTTTTAGTGGATC TTGCTCGCGAATTCCGCGTGTTATCGGTACAGTCACACTGGAGGGCACG 

spacer length: 49 repeater length: 25
21116   2521925 GTTTCAATCCTTGTTTTAGTGGATC TTGCTCGCGAATCCGGACTATATTCAGCCTCAACTGTCTTTATCAGAT 

spacer length: 48 repeater length: 25
21117   2521999 GTTTCAATCCTTGTTTTAGTGGATC TTGCTCGCGAATCCGGGGAGGTAAGCGTTAACAGAGTGTATACGGTA 

spacer length: 47 repeater length: 25
21118   2522072 GTTTCAATCCTTGTTTTAGTGGATC TTGCTCGCGAATAAAAGAGTGGGATTCGCATGTACAAACCCAGAAT 

spacer length: 46 repeater length: 25
21119   2522144 GTTTCAATCCTTGTTTTAGTGGATC TTGCTCGCGAATTTTGCCCACTGGGAACGCTGATGTACTCCCTCTTT 

spacer length: 47 repeater length: 25
21120   2522217 GTTTCAATCCTTGTTTTAGTGGATC TTGCTCGCGAATTTAGCCAGATAAGCCCGGATAGTAGTAGGTTTTTTA 

spacer length: 48 repeater length: 25
21121   2522291 GTTTCAATCCTTGTTTTAGTGGATC TTGCTCGCGAATTGTACTATTTCAGTTTGGAAGGTGGATTATGAATA 

spacer length: 47 repeater length: 25
21122   2522364 GTTTCAATCCTTGTTTTAGTGGATC TTGCTCGCGAATATGAAAACGGTGATATCAAATATACTTCAGAA 

spacer length: 44 repeater length: 25
21123   2522434 GTTTCAATCCTTGTTTTAGTGGATC TTGCTCGCGAATTACTACCCTGCTACAATTATTACATACAACGTCATACT 

spacer length: 50 repeater length: 25
21124   2522510 GTTTCAATCCTTGTTTTAGTGGATC TTGCTCGCGAATCCGAAATACGGAACGTTCTTTATGTCGGAATCGA 

spacer length: 46 repeater length: 25
21125   2522582 GTTTCAATCCTTGTTTTAGTGGATC TTGCTCGCGAATATGTATGCACAAGGGGCGATACAGGCATACAAAC 

spacer length: 46 repeater length: 25
21126   2522654 GTTTCAATCCTTGTTTTAGTGGATC 

TTGCTCGCGAATTTGGTTGTCAAAGGTCTCGAATATAGTTACTTTACCGTG spacer length: 51 repeater 
length: 25

21127   2522731 GTTTCAATCCTTGTTTTAGTGGATC TTGCTCGCGAATATGGAGATGAGAAAATGACTAAAACCGAAGATGTA 
spacer length: 47 repeater length: 25

21128   2522804 GTTTCAATCCTTGTTTTAGTGGATC TTGCTCGCGAATTTGTATATATACGTTGTGTTATGTGTATACAC 
spacer length: 44 repeater length: 25

21129   2522874 GTTTCAATCCTTGTTTTAGTGGATC 
TTGCTCGCGAATAAAACAATGAGTGATACGTCCACTCAATCACTCAATGAAA spacer length: 52 repeater 
length: 25

21130   2522952 GTTTCAATCCTTGTTTTAGTGGATC TTGCTCGCGAATGACGTTTTTTTCAAACTAATACGATGATGTGAGGT 
spacer length: 47 repeater length: 25

21131   2523025 GTTTCAATCCTTGTTTTAGTGGATC TTGCTCGCGAATATATGAGAACGTAACCAGGAAATGGGTGAGATCG 
spacer length: 46 repeater length: 25

21132   2523097 GTTTCAATCCTTGTTTTAGTGGATC AGGAGGGACGCTCAACAATCTCGGAACCTTGCTTAAAAATATGGGG
21133   
21134   
21135   crispr 11
21136   1444520 CTATCAATTTGATAGATTTTGATAGA AATTTGATTGATTTTGATAGATATTGATAGTTTCTTGCCTATATTTCTT 

spacer length: 49 repeater length: 26
21137   1444596 CTATCAATTTGATAGATTTTGATAGA 



TACTGATAGTTCTAAATAATAGTCCTCAATATCAACACTACCTATTGACAGTGTTTTTAATTAGTTATCTTTCATTTT 
spacer length: 78 repeater length: 26

21138   1444701 CTATCAATTTGATAGATTTTGATAGA 
ACTGTATTCAGCATGTTTTACTGCTTCTAATTAGGCAGCAATACTGTGAAAAATTAAGTTTAGATTAAAATTAAGTTT

21139   
21140   
21141   crispr 12
21142   1326851 GCCGAACCACTTTACACTCGTGCCCT 

GGAAATCTACGAGAAGGTTTTGGGGTCAGAACACCCTGACGTTGCAGCTTCTCTCAATAATTTAGCAGGACTCTACGAGTCCCAGG
GCAAATATTCTGA spacer length: 99 repeater length: 26

21143   1326977 GCCGAACCACTTTACACTCGTGCCCT 
GGAAATCCACGAGAAGGTTTTGGGGTCAGAACACCCTTACGTAGCAACTTCTCTTAATAGTTTAGCAGGACTCTACGTACACCAGG
GCAAATATTCTGA spacer length: 99 repeater length: 26

21144   1327103 GCCGAACCACTTTACACTCGTGCCCT 
GGAAATCCACGAGAAGGTTTTGGGTTCGGAACACCCTTACGTAGCAGCTTCTCTCAATAATTTAGCAAACCTTTACGTACACCAGG
GCAAATATTCTGA spacer length: 99 repeater length: 26

21145   1327229 GCCGAACCACTTTACACTCGTGCCCT 
GGAAATCCACGAGAAGGTTTTGGGTTCGGAACACCCTTACGTAGCAACTTCTCTTAATAGTTTAGCAGGACTCTACGTACACCAGG
GCAAATATTCTGA spacer length: 99 repeater length: 26

21146   1327355 GCCGAACCACTTTACACTCGTGCCCT 
AGAAATCCACGAGAACGTTTTGGGTTCGGAACACCCTGACGTTGCAGCTTCTCTTAATAATTTAGCAGGACTCTACGTACACCAGG
GCAAATATTCTGA spacer length: 99 repeater length: 26

21147   1327481 GCCGAACCACTTTACACTCGTGCCCT 
GGAAATCCACGAGAACGTTTTGGGGTCAGAACACCCTCTCGTAGCAACTTCTCTTAATAATTTAGCAGACCTTTACGTACACCAGG
GCAAATATTCTGA spacer length: 99 repeater length: 26

21148   1327607 GCCGAACCACTTTACACTCGTGCCCT 
GCCAGTTCTTTACGTTTTCGTTCCTGAATAATCTTTGCTTTATATTCCAGATCTAAATATGGATATAAAGGCCCGAAAAAATGGAA
CCAAAATTAACTG

21149   
21150   
21151   crispr 13
21152   2060504 CAGGGCAAGCTTATACTGTTCTTCTGC 

CTCTTCCGGCCGCCCCATTTGTTTAAGGAGATTTCCGTAATTGTAGTGAGTAGCTACATCATTTGGGTCAGTTT spacer 
length: 74 repeater length: 27

21153   2060606 CAGGGCAAGCTTATACTGTTCTTCTGC 
TTCTTCCAGCCGCCCCATTTGTTTAAGGAAAATTCCGTAATTGTAGTGAGTAGCTACATGTTTTGGGTCAGTTT spacer 
length: 74 repeater length: 27

21154   2060708 CAGGGCAAGCTTATACTGTTCTTCTGC 
CTCTTCCGGCCGCCCCATTTCTAAAAGGAGATTTCCGTAATTGTAGTGAGTAGCTACATGTTTTGGGTCAGTTT spacer 
length: 74 repeater length: 27

21155   2060810 CAGGGCAAGCTTATACTGTTCTTCTGC 
CTCTTCCGGCCGCCCCATTTCAGAAAGGAGATTTCCGTAATTTATGTGAGTGTTCACATGTTTTGGGTCAGTTT spacer 
length: 74 repeater length: 27

21156   2060912 CAGGGCAAGCTTATACTGTTCTTCTGC 
AAAACGGTGTCTTAAAAAACGATACTTAAAAAACGGTGATTTAAAAAACGATACTTAAAAAACGGTGTCTTAAA

21157   
21158   
21159   crispr 14
21160   2824321 AGTTGAGTAAGATTTTTCAACTCAGAGA TTTCAGGCGGCAGTGAAGTCAATCGATTGTTAGATATCTT spacer 

length: 40 repeater length: 28
21161   2824390 AGTTGAGTAAGATTTTTCAACTCAGAGA TTTCAGGCGGCAGTGAAGTCAATCGATTGTAGGATATGTT spacer 

length: 40 repeater length: 28
21162   2824459 AGTTGAGTAAGATTTTTCAACTCAGAGA TAACCTACCAATCTTACGTAGGAGCGACGCTCAACAATTT
21163   
21164   
21165   crispr 15
21166   2602526 TCAACCCGAAGGGAACATACGTATATGT 

TACGAACACTAACAGCAACACTGTCTCTGTGATTAACACAGTTACAAACAAAGTTACAGCCACAGTTAATGTTGGAGAGTATCCTG
CTGGAATTGCA spacer length: 97 repeater length: 28

21167   2602652 TCAACCCGAAGGGAACATACGTATATGT 
GACTAATATTAACAGCAATACTGTCTCTGTAATTAACACAGTTACAAACACTGTTATAGCCACAGTTAATGTTGGAGAGTATCCTG
CTGGAATTGCA spacer length: 97 repeater length: 28

21168   2602778 TCAACCCGAAGGGAACATACGTATATGT 
TAAAGCGGATACGGTTGTACTGGTCCTACATATTATTCAGTAGTCCTCTTGAGCGCAGCGAAAAGGACAGCGTACTCCCGAGGCGC
AATTCGGGCGT

21169   
21170   
21171   crispr 16
21172   3841833 TAATCTGTAAAATGGAGCAAATTCAGGAC AGCTTGAAAACTGAGCCCGCAATATACTTCATTGGCGC spacer 

length: 38 repeater length: 29
21173   3841901 TAATCTGTAAAATGGAGCAAATTCAGGAC GGTTTGAAAACTGATCCCGTAATATACTTCATTGGCGC spacer 



length: 38 repeater length: 29
21174   3841969 TAATCTGTAAAATGGAGCAAATTCAGGAC TGTTTTTCAACTGGATAACGAAAGACATTTTTGCAAAA
21175   
21176   
21177   crispr 17
21178   3286924 AAAAGATATGTGTGCATTTGATGGTTATCCTA 

ATTATAAAAAATATATAAAAGAATTTGGGTCTTGGAATAATGCAGTTGATGCCGTTTTTAATAATGAAGAAGATTTAGCGATAAAG
AGGGAGATAGAAAGAGATTTTTTAATTGCGGAATTGCGGAGATTTCAAGAGACAAATAATAGACTACCATTCC spacer 
length: 159 repeater length: 32

21179   3287116 AAAAGATATGTGTGCATTTGATGGTTATCCTA 
GTGTTTACAGGTACTACAAAGAGTTTGGATCTTGGAATAACGCTATAAAGGAAATTTTAATGCCAGAAAGAGATTTTTTAATTATG
GAATTGCGGAGATTTCAAGAGGAAAATGGTAGACTACCGTTCC spacer length: 129 repeater length: 32

21180   3287278 AAAAGATATGTGTGCATTTGATGGTTATCCTA 
TATATTTTGTGGAATCCGGAGAAGTACATAGATTTAAACTCTTCGGTTTTCCACCTGTTTTAAAAATTTGAGACTTAACCCCGATT
TAAAATGCCATGATTTAAATTACTGGAATCTACTTTCTTGATC

21181   
21182   
21183   crispr 18
21184   2096684 AATATGAACATTTGAAATCTGAAAACTTTAAA CATGAACATTTTAAATATGAAAACTTT spacer length: 

27 repeater length: 32
21185   2096744 AATATGAACATTTGAAATCTGAAAACTTTAAA TATGAACATTTTAAATATGAAAACTTT spacer length: 

27 repeater length: 32
21186   2096804 AATATGAACATTTGAAATCTGAAAACTTTAAA GGTACGAAAAAGCACTCGAAATGTACG
21187   
21188   
21189   crispr 19
21190   2985348 GTTGAAAAACAGCTTCCAGCAAAACAAGGATTGAAA 

CCTTATTATCTTTCCTGCGAAAGATTCTATATAATTGTCCT spacer length: 41 repeater length: 36
21191   2985426 GTTGAAAAACAGCTTCCAGCAAAACAAGGATTGAAA 

CTTTTTGTTGATTATTGGCACGATTAATCCTCCTGATTTCA spacer length: 41 repeater length: 36
21192   2985504 GTTGAAAAACAGCTTCCAGCAAAACAAGGATTGAAA CTCATCGCCTGTGTTGTCATCAACAACGTCGTCAT 

spacer length: 35 repeater length: 36
21193   2985576 GTTGAAAAACAGCTTCCAGCAAAACAAGGATTGAAA 

CTTCATCTATTGTCAAAGGATATTCTCCCGTTTCTTTTGTTT spacer length: 42 repeater length: 36
21194   2985655 GTTGAAAAACAGCTTCCAGCAAAACAAGGATTGAAA CTCCAACCAAAGAGCAACTTCGTTACGTTCAACCTT 

spacer length: 36 repeater length: 36
21195   2985728 GTTGAAAAACAGCTTCCAGCAAAACAAGGATTGAAA CTCGAAAATCCACTCTTGGTGGGGTTCGTTTCTCTTA 

spacer length: 37 repeater length: 36
21196   2985802 GTTGAAAAACAGCTTCCAGCAAAACAAGGATTGAAA CTTTTTTTCGCAAAGCCAGAACCAACAAGCCTGACCG 

spacer length: 37 repeater length: 36
21197   2985876 GTTGAAAAACAGCTTCCAGCAAAACAAGGATTGAAA CTATCTGCGCCGTCTGTTAGCATTTTAGCGACTGT 

spacer length: 35 repeater length: 36
21198   2985948 GTTGAAAAACAGCTTCCAGCAAAACAAGGATTGAAA CATTCTATACTTTCTTCGAAAAATCCATATATTAAC 

spacer length: 36 repeater length: 36
21199   2986021 GTTGAAAAACAGCTTCCAGCAAAACAAGGATTGAAA 

AACAGCTTCCAGCAAAACAAGGATTGAAAAACAGGAACCCAGTCTTCTGGATTTTCCTCTCCTAT spacer length: 65 
repeater length: 36

21200   2986123 GTTGAAAAACAGCTTCCAGCAAAACAAGGATTGAAA CAAGAAGTCTGTGGATCTTTATCGAGTTGGGATTCCGG 
spacer length: 38 repeater length: 36

21201   2986198 GTTGAAAAACAGCTTCCAGCAAAACAAGGATTGAAA CTTTCCTCTTTTTGCACAATTTCCCTAGCGTCTGTGAA 
spacer length: 38 repeater length: 36

21202   2986273 GTTGAAAAACAGCTTCCAGCAAAACAAGGATTGAAA CCTTGTCCAATCACCGCTTTAGCTTTCTCGATACC 
spacer length: 35 repeater length: 36

21203   2986345 GTTGAAAAACAGCTTCCAGCAAAACAAGGATTGAAA CATTCTCCGTTGTATCGCTACAACGGTCGAAGCTAT 
spacer length: 36 repeater length: 36

21204   2986418 GTTGAAAAACAGCTTCCAGCAAAACAAGGATTGAAA CTGCAGTCAACCCGAATGGTCATTGCTGTTCCAAAT 
spacer length: 36 repeater length: 36

21205   2986491 GTTGAAAAACAGCTTCCAGCAAAACAAGGATTGAAA TCTATAAAAATGTCAAAATCGCCTACGAATCAACTG
21206   
21207   
21208   crispr 20
21209   720213 ATATGATCTTCGAGATGTTCTATAAAAATGTCAAAAT 

CTGCTACGAATCAACTGTATTCAGCATGCTTTACTGCTTCTAATTAAGCTGTAAAGACAGGTGTCTAACGGGGAACGACCAAAATC
CAGGAAAATATTGGAGGGAACT spacer length: 108 repeater length: 37

21210   720359 ATATGATCTTCGAGATGTTCTATAAAAATGTCAAAAT 
TTGCTACGAATCAACTGTATTCAGCATGTTTTACTGCTTCTAATTAAGCTGTAAAGACAGTGTCTAACGGGGAACGACCAAAATCC
AGGAAAAGATTGGAGGGAACT spacer length: 107 repeater length: 37

21211   720504 ATATGATCTTCGAGATGTTCTATAAAAATGTCAAAAT 
TTGCTACGAATCAACTGTATTCAGCATGTTTTACTGCTTCTAATTAAGCTGTAAAAACAGGTGTATAAACGGGGAACGACCAAAAT
TCAGGAAAATATTGGAGGGAACT spacer length: 109 repeater length: 37

21212   720651 ATATGATCTTCGAGATGTTCTATAAAAATGTCAAAAT 



CGCCTACGAATCAACTGTATTCAGCATGTTTTACAGCTTCTAATTAAGCTGTAAGACAGGTGCATAACGGGAAACGACCAAAATCC
AGGAAAATATTGGAGGGAACT spacer length: 107 repeater length: 37

21213   720796 ATATGATCTTCGAGATGTTCTATAAAAATGTCAAAAT 
CGCCTACGAATCAACTGTATTCAGCATGTTTTACTGCTTCTAATTAAGCTGTAAGACAGGTGCATAACGGGAAACGACCAAAATCC
AGGAAAATATTGGAGGGAACT spacer length: 107 repeater length: 37

21214   720941 ATATGATCTTCGAGATGTTCTATAAAAATGTCAAAAT 
CGCCTACGAATCAACTGTATTCAGCATGTTTTACTGCTTCTAATTAAGCTGTAAGACAGGTGCATAACGGGAAACGACCAAAATCC
AGGAAAATATTGGAGGGAACT spacer length: 107 repeater length: 37

21215   721086 ATATGATCTTCGAGATGTTCTATAAAAATGTCAAAAT 
CGTTGCAGCTTCTCTCAATAATTTAGCAGGACTCTACGTACACCAGGTAAAAAACCTCAAAGCTAAAGAATTATTTGTTCGATCAA
TAAACATTATGGAGAAATCCA

21216   
21217   
21218   crispr 21
21219   2980927 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC CAGCAGGAACAGCTCCACTAACTATACAATTCA 

spacer length: 33 repeater length: 37
21220   2980998 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC AGGAAATAATCATCAGGGATAAATACTCAAAGAATT 

spacer length: 36 repeater length: 37
21221   2981072 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC CAGATCTTGCCGGGAATAAAAGGTTAAGCTCTTCAC 

spacer length: 36 repeater length: 37
21222   2981146 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC 

ATAGTATTCTTGCACTGCCTGGGATAGTAGACTCTATCGAA spacer length: 41 repeater length: 37
21223   2981225 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC CAGTCGTTTCTTTTTCATCTTCGGTATAAGTTCC 

spacer length: 34 repeater length: 37
21224   2981297 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC CCCACCCGGTAGTTGCATCGCACGCATCAATCAC 

spacer length: 34 repeater length: 37
21225   2981369 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC CAGTTACGGTAGAGTTAGGCGCGGATCTTTTAACGG 

spacer length: 36 repeater length: 37
21226   2981443 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC AATTCAATGATTGAAGATGGATGGGTGGACTGAATG 

spacer length: 36 repeater length: 37
21227   2981517 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC ACTCAGCAAGTCTCTATAGAGAGAGAGAGTATTTTT 

spacer length: 36 repeater length: 37
21228   2981591 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC ATATCGCATTGATCTTTGTACTCTCGTCAGGTGTT 

spacer length: 35 repeater length: 37
21229   2981664 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC TTCCCCCGTTTCGTGAATATGAGCCCGTTTCGA 

spacer length: 33 repeater length: 37
21230   2981735 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC CATTTCCAGCACCAAGAGTAAATGGTCTGATAAC 

spacer length: 34 repeater length: 37
21231   2981807 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC ATTTGTCCTGATCAGTCTCAGCCTTCCGAGCAG 

spacer length: 33 repeater length: 37
21232   2981878 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC GGCCACTGTTAGATTCAGTACTAATTAATCCAAG 

spacer length: 34 repeater length: 37
21233   2981950 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC GTCTGTGTAAAGACTCTTTTCGTTTTGCAAGATAT 

spacer length: 35 repeater length: 37
21234   2982023 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC TAAGCAATGAGTACATAATAAGAGTACAAGCAGGG 

spacer length: 35 repeater length: 37
21235   2982096 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC CAGAATAAGGATGTACTGTCTCCAGATTACATCCCA 

spacer length: 36 repeater length: 37
21236   2982170 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC GTTTCATATCCTGATACTTTGATCTGTCCGGTTT 

spacer length: 34 repeater length: 37
21237   2982242 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC TCCTGGTTCCATTTTGAGTGATACCCGAATGTGAG 

spacer length: 35 repeater length: 37
21238   2982315 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC TGCAAACTTACAGCATGGCTCCGGAATCAAAGAAG 

spacer length: 35 repeater length: 37
21239   2982388 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC TGAATTCTCCGAGCGTCATTGATTTTGGATTTTTAA 

spacer length: 36 repeater length: 37
21240   2982462 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC ATGCGAATTTTCGGGTTCTGAAATCAAGCGACTCGA 

spacer length: 36 repeater length: 37
21241   2982536 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC TTCCTCCAATTACCTATATTCTTCAGGAAGCC 

spacer length: 32 repeater length: 37
21242   2982606 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC TGAAAACATGCCAACAGCCGAAGATAACGCACAC 

spacer length: 34 repeater length: 37
21243   2982678 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC AGACAACATCCCTGCCATTCAATACAGTATTTCTAA 

spacer length: 36 repeater length: 37
21244   2982752 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC ATTAAAAACGAACTTGCCCGCGCTCATGATCTCAT 

spacer length: 35 repeater length: 37
21245   2982825 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC AAAACAAGATAAGTCGTCAATTTCATGAACGGAA 

spacer length: 34 repeater length: 37
21246   2982897 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC TGCAACCGGCCCGGATCAGGATCTTAAGCCGGTTGA 

spacer length: 36 repeater length: 37
21247   2982971 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC CAGGATCAAAAATGAGAGGGGAGTACATTATTTGC 



spacer length: 35 repeater length: 37
21248   2983044 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC ATCGGGATCGGTACATCAAACTTAACGGGATTTTT 

spacer length: 35 repeater length: 37
21249   2983117 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC ATCGGGATCGGTACATCAAACTTAACGGGATTTTTC 

spacer length: 36 repeater length: 37
21250   2983191 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC TCAATTTCGTTTTTTCTAATGTCTGCCATTTTTACA 

spacer length: 36 repeater length: 37
21251   2983265 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC TGGAAATGTTGGCAGGATGGATTGAATGTGTTTT 

spacer length: 34 repeater length: 37
21252   2983337 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC TAATATTAGTTCTTATAATAATGTACATCAATGTTG 

spacer length: 36 repeater length: 37
21253   2983411 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC TCCTGATATTCCCCTGTGCGAATCTCCCACTTTCC 

spacer length: 35 repeater length: 37
21254   2983484 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC TTTACTGTATATGCTACTGCAGATACACGTATATA 

spacer length: 35 repeater length: 37
21255   2983557 ATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAAC CGTAGCAACTTCTCTTAATAGTTTAGCAGGACTCT
21256   
21257   
21258   crispr 22
21259   3273503 GTTCTAATCCTTGTTATAATGGAACTCGCATCGGAAT AAATATGTGGTAGATAGTTTATACTGTTATTATG 

spacer length: 34 repeater length: 37
21260   3273575 GTTCTAATCCTTGTTATAATGGAACTCGCATCGGAAT CTTATAATACTGTATGTGAGAGTCCCGAGGTTCC 

spacer length: 34 repeater length: 37
21261   3273647 GTTCTAATCCTTGTTATAATGGAACTCGCATCGGAAT GATGTTATGGCGGACCCTGATATGGAGATCCGGATTA 

spacer length: 37 repeater length: 37
21262   3273722 GTTCTAATCCTTGTTATAATGGAACTCGCATCGGAAT ACGCTGTAGGTGCAATAGTAGGAAAATCATCAGGGT 

spacer length: 36 repeater length: 37
21263   3273796 GTTCTAATCCTTGTTATAATGGAACTCGCATCGGAAT AGGGCACCGAACCGTCGAAGTTCCCCGAGTACGAA 

spacer length: 35 repeater length: 37
21264   3273869 GTTCTAATCCTTGTTATAATGGAACTCGCATCGGAAT CTGTCCAAACAAACTTTATACAGTTGAGCTTGAGA 

spacer length: 35 repeater length: 37
21265   3273942 GTTCTAATCCTTGTTATAATGGAACTCGCATCGGAAT CAGGCGCATGGAAAGGGCTGGTTGGAGCACTATGT 

spacer length: 35 repeater length: 37
21266   3274015 GTTCTAATCCTTGTTATAATGGAACTCGCATCGGAAT AGCCTCCACTGGTTCAGTGAGCGCGGCGATGGGTG 

spacer length: 35 repeater length: 37
21267   3274088 GTTCTAATCCTTGTTATAATGGAACTCGCATCGGAAT TTTTAAAGACCGTGAAACCTGACATCTATTTCG 

spacer length: 33 repeater length: 37
21268   3274159 GTTCTAATCCTTGTTATAATGGAACTCGCATCGGAAT CGAGGTATTCTTTAGCTGGAACCACTTCCAGCTTTGT 

spacer length: 37 repeater length: 37
21269   3274234 GTTCTAATCCTTGTTATAATGGAACTCGCATCGGAAT CTCCTTTTGAATTTCCGGAACTCCTAGATGCTACC 

spacer length: 35 repeater length: 37
21270   3274307 GTTCTAATCCTTGTTATAATGGAACTCGCATCGGAAT TTGCTACAATCACGGGTACATATTTTTCAAATAAT 

spacer length: 35 repeater length: 37
21271   3274380 GTTCTAATCCTTGTTATAATGGAACTCGCATCGGAAT ATTGCATTCGATGGAATAATAGGATAATTGATAAA 

spacer length: 35 repeater length: 37
21272   3274453 GTTCTAATCCTTGTTATAATGGAACTCGCATCGGAAT CTCCTTTTGAATTTCCGGAACTCCTAGATGCTACC 

spacer length: 35 repeater length: 37
21273   3274526 GTTCTAATCCTTGTTATAATGGAACTCGCATCGGAAT AATATACCAATTGGGCTAAACGCGAAAACGGGGAAA 

spacer length: 36 repeater length: 37
21274   3274600 GTTCTAATCCTTGTTATAATGGAACTCGCATCGGAAT AATATTGCTAAGTTCCGAGACACACACACAAGCA 

spacer length: 34 repeater length: 37
21275   3274672 GTTCTAATCCTTGTTATAATGGAACTCGCATCGGAAT GCTGTACAGGTTGTCAGGTTGCAGCCGAGTACA 

spacer length: 33 repeater length: 37
21276   3274743 GTTCTAATCCTTGTTATAATGGAACTCGCATCGGAAT CATAGGTGATATCTGCCGTAAAACCAACTGGTTCTA 

spacer length: 36 repeater length: 37
21277   3274817 GTTCTAATCCTTGTTATAATGGAACTCGCATCGGAAT TTTAATGAATACAACGAAGAAGACATTGAGACA 

spacer length: 33 repeater length: 37
21278   3274888 GTTCTAATCCTTGTTATAATGGAACTCGCATCGGAAT CTACATGGTATTTGCATACGGTCTTTGCATGGATGGG 

spacer length: 37 repeater length: 37
21279   3274963 GTTCTAATCCTTGTTATAATGGAACTCGCATCGGAAT TTTTCCTTCTTGCTTTTGTTGTAGCAGGAGGGATA 

spacer length: 35 repeater length: 37
21280   3275036 GTTCTAATCCTTGTTATAATGGAACTCGCATCGGAAT ATATGACGATCATTACACATCACACAACACTCTT 

spacer length: 34 repeater length: 37
21281   3275108 GTTCTAATCCTTGTTATAATGGAACTCGCATCGGAAT GACGCACTCTTAAAAATGATTGCCATCTTTGGGAGT 

spacer length: 36 repeater length: 37
21282   3275182 GTTCTAATCCTTGTTATAATGGAACTCGCATCGGAAT AAAAACATTTAAAAGAACTATCAGAGGCTGAATTT 

spacer length: 35 repeater length: 37
21283   3275255 GTTCTAATCCTTGTTATAATGGAACTCGCATCGGAAT TCTTTTCTCTCAGTTCCTTCACGTGTGAATCTC 

spacer length: 33 repeater length: 37
21284   3275326 GTTCTAATCCTTGTTATAATGGAACTCGCATCGGAAT ATGGGCTGTACATAAAATCAATACTCTTGCAGAAGAT 

spacer length: 37 repeater length: 37



21285   3275401 GTTCTAATCCTTGTTATAATGGAACTCGCATCGGAAT CATCTCATTGGTGATCGAGGTTCCTCTAGCTACTTT 
spacer length: 36 repeater length: 37

21286   3275475 GTTCTAATCCTTGTTATAATGGAACTCGCATCGGAAT CATACAAGGTACGGGTCATTTCGTCCTGCTCATCAA 
spacer length: 36 repeater length: 37

21287   3275549 GTTCTAATCCTTGTTATAATGGAACTCGCATCGGAAT CTGCTTCTAATTAGGCAGCAATACTGTGAAAAATTA
21288   
21289   
21290   crispr 23
21291   2705053 GTTTCAATCCTTGTTTTGCTGGAAGCTGTTTTTCAAC AACAGATCTGTCTGAATTTAAAATCTACTGAGCCGAA 

spacer length: 37 repeater length: 37
21292   2705128 GTTTCAATCCTTGTTTTGCTGGAAGCTGTTTTTCAAC 

TGGAAAAAGCCGAAGAACTGGTCGAGCTAGGACCAAAGTTTCAATCCTTGTTTTGCTGGAAGATGTTTTTCAACTGCTGCTACTAT
GCCGGTTTGTATCATGGATGAAGGCTATAA spacer length: 116 repeater length: 37

21293   2705282 GTTTCAATCCTTGTTTTGCTGGAAGCTGTTTTTCAAC TGGATAACGAAAGACATTTTTGCAAAAACAAAAG 
spacer length: 34 repeater length: 37

21294   2705354 GTTTCAATCCTTGTTTTGCTGGAAGCTGTTTTTCAAC ATATATATCAGCAAAGATAAGAGATGCTTCCCAATAC 
spacer length: 37 repeater length: 37

21295   2705429 GTTTCAATCCTTGTTTTGCTGGAAGCTGTTTTTCAAC TGTGATGTGGTTGTCTATACCGCAAAAATTATAATC 
spacer length: 36 repeater length: 37

21296   2705503 GTTTCAATCCTTGTTTTGCTGGAAGCTGTTTTTCAAC 
GTTTTTTAGCGATTGCTCGAACTCAAATGGAGTAGCTGTTTCAATCCTTGTTTTGCTGGAAGATGTTTTTCAACTCAGATATGTTT
GGGGTATCGGGTCATCGTAAAAA spacer length: 109 repeater length: 37

21297   2705650 GTTTCAATCCTTGTTTTGCTGGAAGCTGTTTTTCAAC CCGGAAATATCCAATAGTAAAATAGTATGGGCAGCAC 
spacer length: 37 repeater length: 37

21298   2705725 GTTTCAATCCTTGTTTTGCTGGAAGCTGTTTTTCAAC TAGAGGAAGGTGAGTAAAAATGATAATTGAAGAAA 
spacer length: 35 repeater length: 37

21299   2705798 GTTTCAATCCTTGTTTTGCTGGAAGCTGTTTTTCAAC TACAAGAGCTTGAATACGGTAACTATCCGTTATCCTTA 
spacer length: 38 repeater length: 37

21300   2705874 GTTTCAATCCTTGTTTTGCTGGAAGCTGTTTTTCAAC TGTGGATGTCCGCGATGGTCTGGTGGCGGGTTTGGTG 
spacer length: 37 repeater length: 37

21301   2705949 GTTTCAATCCTTGTTTTGCTGGAAGCTGTTTTTCAAC TTTTCCAGAAGAAAAAAATAGGTTAAGCGAATAA 
spacer length: 34 repeater length: 37

21302   2706021 GTTTCAATCCTTGTTTTGCTGGAAGCTGTTTTTCAAC AGGAATGTGCAGCTATCGAAAATATCATTGATAACAA 
spacer length: 37 repeater length: 37

21303   2706096 GTTTCAATCCTTGTTTTGCTGGAAGCTGTTTTTCAAC TTTTTAAACAGACTCGACGCAGGAGAGACTTCTCT 
spacer length: 35 repeater length: 37

21304   2706169 GTTTCAATCCTTGTTTTGCTGGAAGCTGTTTTTCAAC TGTATAATGCAAGAGCTTATTCTGTCGTACAAAACA 
spacer length: 36 repeater length: 37

21305   2706243 GTTTCAATCCTTGTTTTGCTGGAAGCTGTTTTTCAAC CAGCGGAGGAAATACGACACAGATCACAGAGATTAT 
spacer length: 36 repeater length: 37

21306   2706317 GTTTCAATCCTTGTTTTGCTGGAAGCTGTTTTTCAAC TTTATCCGAACACCTAAGCTGCAAACACTGAT 
spacer length: 32 repeater length: 37

21307   2706387 GTTTCAATCCTTGTTTTGCTGGAAGCTGTTTTTCAAC GGTGGTACGATAGCTTGTCCGGTATGTGGTGGTA 
spacer length: 34 repeater length: 37

21308   2706459 GTTTCAATCCTTGTTTTGCTGGAAGCTGTTTTTCAAC AGGGAAAATAAAAGGGCGTCCTGATTATGGTGTGG 
spacer length: 35 repeater length: 37

21309   2706532 GTTTCAATCCTTGTTTTGCTGGAAGCTGTTTTTCAAC ACTTTACAGGAAGACATGAGGCAATAAACGTTTTTG 
spacer length: 36 repeater length: 37

21310   2706606 GTTTCAATCCTTGTTTTGCTGGAAGCTGTTTTTCAAC TTTTAAAAAATACAAAAAAGAACGCGCGAAGAAGATCT 
spacer length: 38 repeater length: 37

21311   2706682 GTTTCAATCCTTGTTTTGCTGGAAGCTGTTTTTCAAC TAAGGAAGGGTTTAAAGGAACTGGTGACTATCTCA 
spacer length: 35 repeater length: 37

21312   2706755 GTTTCAATCCTTGTTTTGCTGGAAGCTGTTTTTCAAC 
AGCTTTGGTCTCACAGTGAGGGATCCAGAGGATAAGTTGC spacer length: 40 repeater length: 37

21313   2706833 GTTTCAATCCTTGTTTTGCTGGAAGCTGTTTTTCAAC CTCCTATTCCGCTTCACATCATGGATGAAAAATA 
spacer length: 34 repeater length: 37

21314   2706905 GTTTCAATCCTTGTTTTGCTGGAAGCTGTTTTTCAAC CTGATGACTGGGAAATATGGATGCAAAATCATCCAAA 
spacer length: 37 repeater length: 37

21315   2706980 GTTTCAATCCTTGTTTTGCTGGAAGCTGTTTTTCAAC CATCTGAAGACGGAAATTGTATCTTAACAATAAAAG 
spacer length: 36 repeater length: 37

21316   2707054 GTTTCAATCCTTGTTTTGCTGGAAGCTGTTTTTCAAC CGGAGATTCTAAAGCTGGAAAATCTATGGAAGATTT 
spacer length: 36 repeater length: 37

21317   2707128 GTTTCAATCCTTGTTTTGCTGGAAGCTGTTTTTCAAC TATCGGATGGGGTTGGAAGGACTGTAAGATTGTAA 
spacer length: 35 repeater length: 37

21318   2707201 GTTTCAATCCTTGTTTTGCTGGAAGCTGTTTTTCAAC CTTGCCATGGATGAAGAAGCCTTCTACCAAAAAAT 
spacer length: 35 repeater length: 37

21319   2707274 GTTTCAATCCTTGTTTTGCTGGAAGCTGTTTTTCAAC AAAGTGAAAGAGTGCGCATTCTGTGGAGCAGAGAT 
spacer length: 35 repeater length: 37

21320   2707347 GTTTCAATCCTTGTTTTGCTGGAAGCTGTTTTTCAAC CAGAGACGAAGCAATGACTTCCGCGTTTATTGCCC 
spacer length: 35 repeater length: 37

21321   2707420 GTTTCAATCCTTGTTTTGCTGGAAGCTGTTTTTCAAC CAGTGAGGGCTATGATCCTGAGATTGATCTATTG 



spacer length: 34 repeater length: 37
21322   2707492 GTTTCAATCCTTGTTTTGCTGGAAGCTGTTTTTCAAC TATCGGGGCCATATCTTTGGATTCGAGAAATAG 

spacer length: 33 repeater length: 37
21323   2707563 GTTTCAATCCTTGTTTTGCTGGAAGCTGTTTTTCAAC TATTGAAAGGAATAACAGCATCACATTTCGGGCTGAG 

spacer length: 37 repeater length: 37
21324   2707638 GTTTCAATCCTTGTTTTGCTGGAAGCTGTTTTTCAAC AGATTTGCAAAAGGCAACAGATCTTCCAGAAGTAT 

spacer length: 35 repeater length: 37
21325   2707711 GTTTCAATCCTTGTTTTGCTGGAAGCTGTTTTTCAAC TATAAGGAGTTAGCTAATGACAAAGTTTCCAAACCAAA 

spacer length: 38 repeater length: 37
21326   2707787 GTTTCAATCCTTGTTTTGCTGGAAGCTGTTTTTCAAC GCTGATTCTAGCTTTCCTAGAAAGATGCTTCAGG 

spacer length: 34 repeater length: 37
21327   2707859 GTTTCAATCCTTGTTTTGCTGGAAGCTGTTTTTCAAC 

AATATCGGATAAGAGTTACTATCAATGCAAGCGGATTAGTTTCAATCCTTGTTTTGCTGGAAGCTGTTTTTTAACAGGATATACAC
ACTGTAAAGGTGAAGGGGGTGACTT spacer length: 111 repeater length: 37

21328   2708008 GTTTCAATCCTTGTTTTGCTGGAAGCTGTTTTTCAAC TGTTCATACCTTAGGAACATATGATTTCTATGAAAT 
spacer length: 36 repeater length: 37

21329   2708082 GTTTCAATCCTTGTTTTGCTGGAAGCTGTTTTTCAAC 
ATACTAATTGTGGTATTGCTCTATTATACTTGCCCAATTC spacer length: 40 repeater length: 37

21330   2708160 GTTTCAATCCTTGTTTTGCTGGAAGCTGTTTTTCAAC CTAAAAAATCCCGGAAATTAAAGGAAGAGATGGCAACA 
spacer length: 38 repeater length: 37

21331   2708236 GTTTCAATCCTTGTTTTGCTGGAAGCTGTTTTTCAAC TTTGAAGATTTTTGTCTTTCAAATGCGTAAAAC 
spacer length: 33 repeater length: 37

21332   2708307 GTTTCAATCCTTGTTTTGCTGGAAGCTGTTTTTCAAC AATCTGATGGTATAGTAGTAATTTGCGGAGATTT 
spacer length: 34 repeater length: 37

21333   2708379 GTTTCAATCCTTGTTTTGCTGGAAGCTGTTTTTCAAC TGTTCAATGAGGATACTGAGAAAAACTGGGGCTATAT 
spacer length: 37 repeater length: 37

21334   2708454 GTTTCAATCCTTGTTTTGCTGGAAGCTGTTTTTCAAC GTGGGGCTCTTATTTCTCTTATCTCGTTTATGT 
spacer length: 33 repeater length: 37

21335   2708525 GTTTCAATCCTTGTTTTGCTGGAAGCTGTTTTTCAAC TCTCGTCTAGAAAAGCATACGAAAATTTGTTGTG 
spacer length: 34 repeater length: 37

21336   2708597 GTTTCAATCCTTGTTTTGCTGGAAGCTGTTTTTCAAC TTCCTCTCTTCACAAAAAACAATAGTATTCTATCAC 
spacer length: 36 repeater length: 37

21337   2708671 GTTTCAATCCTTGTTTTGCTGGAAGCTGTTTTTCAAC TGCCTATGAGCCATTGCCGCATGCAGTGGGTAAATG 
spacer length: 36 repeater length: 37

21338   2708745 GTTTCAATCCTTGTTTTGCTGGAAGCTGTTTTTCAAC AAAGAAATAATGCCCGAGGATTGGTCTGCGGCCTTTT 
spacer length: 37 repeater length: 37

21339   2708820 GTTTCAATCCTTGTTTTGCTGGAAGCTGTTTTTCAAC TGCCTATGAGCCATTGCCGCATGCAGTGGGTAAATG 
spacer length: 36 repeater length: 37

21340   2708894 GTTTCAATCCTTGTTTTGCTGGAAGCTGTTTTTCAAC AAAGCAACTGAAAGTGCTTTCAAAGATATAAAAC 
spacer length: 34 repeater length: 37

21341   2708966 GTTTCAATCCTTGTTTTGCTGGAAGCTGTTTTTCAAC 
AATAAAGAATTTGCGAACAAGGAGGATGTCGCCGATACTG spacer length: 40 repeater length: 37

21342   2709044 GTTTCAATCCTTGTTTTGCTGGAAGCTGTTTTTCAAC TTTAAAGGCTATTAAAAACGGAACCTGGAAAGAGGG 
spacer length: 36 repeater length: 37

21343   2709118 GTTTCAATCCTTGTTTTGCTGGAAGCTGTTTTTCAAC CCTGAACTATGTGAAAGTGCCGTTGTTATTCTTAA 
spacer length: 35 repeater length: 37

21344   2709191 GTTTCAATCCTTGTTTTGCTGGAAGCTGTTTTTCAAC 
AGATATGTAAAGTCGAGTGATTTAGAAAAGACGCTGAACGAAAT spacer length: 44 repeater length: 37

21345   2709273 GTTTCAATCCTTGTTTTGCTGGAAGCTGTTTTTCAAC CGTTAATCGGAATGCTTGAAGGGCTAAAAAGAT 
spacer length: 33 repeater length: 37

21346   2709344 GTTTCAATCCTTGTTTTGCTGGAAGCTGTTTTTCAAC ATTTCGTAGTACGATGCTTCAAAGCATCTCCAAAA 
spacer length: 35 repeater length: 37

21347   2709417 GTTTCAATCCTTGTTTTGCTGGAAGCTGTTTTTCAAC GAGAGCCACCGTGTATCCCGCATAACATAAGATGAAG 
spacer length: 37 repeater length: 37

21348   2709492 GTTTCAATCCTTGTTTTGCTGGAAGCTGTTTTTCAAC AGGGTAAAGCAACGATACATCTCGAACAGAACAT 
spacer length: 34 repeater length: 37

21349   2709564 GTTTCAATCCTTGTTTTGCTGGAAGCTGTTTTTCAAC CTAACTACCTCGACAATCTTAGTTACTTCTTTCGGT 
spacer length: 36 repeater length: 37

21350   2709638 GTTTCAATCCTTGTTTTGCTGGAAGCTGTTTTTCAAC TGGGGTTTGCCCAGCTGGTATCGAAATTATCGAAGT 
spacer length: 36 repeater length: 37

21351   2709712 GTTTCAATCCTTGTTTTGCTGGAAGCTGTTTTTCAAC TCGAATATGTCCGGTGGATAAAAGCTAAAGATT 
spacer length: 33 repeater length: 37

21352   2709783 GTTTCAATCCTTGTTTTGCTGGAAGCTGTTTTTCAAC ACGGAGGACAAAAATGAAAGGAGCTAGAGGTTTT 
spacer length: 34 repeater length: 37

21353   2709855 GTTTCAATCCTTGTTTTGCTGGAAGCTGTTTTTCAAC 
ACTAATAGTGGAACCTGAAGATCCGGTGGATCCAATCCT spacer length: 39 repeater length: 37

21354   2709932 GTTTCAATCCTTGTTTTGCTGGAAGCTGTTTTTCAAC ATTGCAAGAACAGGAACAAGAATTAGAGGAATAAA 
spacer length: 35 repeater length: 37

21355   2710005 GTTTCAATCCTTGTTTTGCTGGAAGCTGTTTTTCAAC CTCCGGTGCAGAAAGAAGTCTACCGTGACTATACGATA 
spacer length: 38 repeater length: 37

21356   2710081 GTTTCAATCCTTGTTTTGCTGGAAGCTGTTTTTCAAC 



ATAGAAAACTATCACCCCCTCCAAAAAAACAAAAACTCT spacer length: 39 repeater length: 37
21357   2710158 GTTTCAATCCTTGTTTTGCTGGAAGCTGTTTTTCAAC 

CAAGCGAATCTCAAGTGGCGGAAATAATGCAAATGTTTCTGCCATTG spacer length: 47 repeater length: 37
21358   2710243 GTTTCAATCCTTGTTTTGCTGGAAGCTGTTTTTCAAC ACCGATTAAACCCAAGGGAAGAGAGCGAAGATTTAT 

spacer length: 36 repeater length: 37
21359   2710317 GTTTCAATCCTTGTTTTGCTGGAAGCTGTTTTTCAAC AACAATCTCGGAACCTTGCTTAAAAATATGGGGCGC
21360   
21361   
21362   crispr 24
21363   123814 AGGTGATTTAGAACCTTCTGATACTTTTTTTCTATTTA 

GGAGGCGTATGTTTCAGATTTTAGTTCTTGTTTTTAAATTCGCTTCTCGATCTTGTATTGTTGTTCCATTCGTCTTGG 
spacer length: 78 repeater length: 38

21364   123931 AGGTGATTTAGAACCTTCTGATACTTTTTTTCTATTTA 
GGAGGCGTATGTTTCAGATTTTAGTTCTTGTTTTGAAATTCGCTTCTTGATCTTGTATTGTTGTTCCATTCGTCTTGG 
spacer length: 78 repeater length: 38

21365   124048 AGGTGATTTAGAACCTTCTGATACTTTTTTTCTATTTA 
TGTTTTACTGCTTCTAATTAGGCAGCAATACTGTGAAAAATTAAGTTTAGATTAAAATTAAGTTTAGATTCTATGAAG

21366   
21367   
21368   crispr 25
21369   4073677 TGTCACAGCCTTCTGCTGCTTTAGTTTCTGCAACTTTGT CACAGGTAGTTTCTGCAGCT spacer length: 

20 repeater length: 39
21370   4073737 TGTCACAGCCTTCTGCTGCTTTAGTTTCTGCAACTTTGT 

CACAGGTAGTTTCTGTTGCTTTTCCACAGCTTTCTACTGAAGTTGCTGCATTGTCACAGGTAGTTTCTGCAACTTTGTCACAGGTA
GTTTCTGCAGCT spacer length: 98 repeater length: 39

21371   4073875 TGTCACAGCCTTCTGCTGCTTTAGTTTCTGCAACTTTGT 
AACTAACATAACAGAACCGGAAGCTAACATAACAAAACCGGAAGCTGAAACTAACATAACAGAACCGGAAGCTGAAACTAACATAA
CAGAACCGGAAG

21372   
21373   
21374   crispr 26
21375   719799 TTAAGCCAGTTCTTTACGTTTTCGTTCCTGAATAATCTT 

AACTTTATATTCCAGATCTAAACAAAAGTATGTACATAAGAATCGTTGTTGAAATAATGTAATATGTGGAGGGAATAAACATGCTC
ATGGGATTCGA spacer length: 97 repeater length: 39

21376   719936 TTAAGCCAGTTCTTTACGTTTTCGTTCCTGAATAATCTT 
AACTTTATATTCCAGATCTAAACGAAAGTATGTACATAAGAACCGTTGTTGAAATAATGTAATATGTGGAGGGAATAAACATGCTC
ATGGGATTCGA spacer length: 97 repeater length: 39

21377   720073 TTAAGCCAGTTCTTTACGTTTTCGTTCCTGAATAATCTT 
TTTTCGTTCCTGAATAATCTTTGCTTTATATTCCAGATCTAAATATGGATATAAAGGCCCGAAAAAATGGAACCAAAATTAACTGC
GAAACCGTAAG

21378   
21379   
21380   crispr 27
21381   2763271 AAACGACCCCGAAAATGTAATGTACCAATCTTACGTAGGA 

ACGACGCTCAACAATCTCGGAACCTTGCTTAAAAATATGGGGCGCATAGAAGAGGCGAAAAAAAGGTACGAAAAAGCACTCGAAAT
GAGAGAAAAACTACTCG spacer length: 103 repeater length: 40

21382   2763415 AAACGACCCCGAAAATGTAATGTACCAATCTTACGTAGGA 
GGGACGCTCAACAATCTCGGAACCTTGCTTAAAAATATGGGGCGCATAGAAGAGGCGAAAAAAAGGTACGAAAAAGCACTCGAAAT
GAGAGAAAAACTACTCG spacer length: 103 repeater length: 40

21383   2763559 AAACGACCCCGAAAATGTAATGTACCAATCTTACGTAGGA 
ATCTGATTACAGTCATATATTTTGTGGAATCCGGAGAAGTACATAGATTTAAACTCTTCGGTTTTCCACCTGTTTTAAAAATTTGA
GACTTAACCCCGATTTA

21384   
21385   
21386   crispr 28
21387   2021820 CATATTATTCAGTAGTCCTCTTGAGCGCAGCGAAAAGGAC 

CTCGTGCTCCCGAAGCGAAACTCGGGCGTGACAAAAACGACACGGTAAAGCGAATACGGTTGTACTGGTCCT spacer 
length: 72 repeater length: 40

21388   2021933 CATATTATTCAGTAGTCCTCTTGAGCGCAGCGAAAAGGAC 
CTCGTGCTCCCGAAGCGAAACTCGGGCGTGACAAAAACGACACGGTAAAGCGGATACGGTTGTACTGGTCCT spacer 
length: 72 repeater length: 40

21389   2022046 CATATTATTCAGTAGTCCTCTTGAGCGCAGCGAAAAGGAC 
CTCGTGCTCCCGAAGCGAAACTCGGGCGTGACAAAAACGACACGGTAAAGCGGATACGGTTGTACTGGTCCT spacer 
length: 72 repeater length: 40

21390   2022159 CATATTATTCAGTAGTCCTCTTGAGCGCAGCGAAAAGGAC 
AGCGTACTCCCGAGGCGCAATTCGGGCGTGACAAAAACGACACGGTAAAGCGAATACGGTTGTACTGGTCCT spacer 
length: 72 repeater length: 40

21391   2022272 CATATTATTCAGTAGTCCTCTTGAGCGCAGCGAAAAGGAC 
TTTGGGGTCAGAACACCCTGACGTTGCAGCTTCTCTCAATAATTTAGCAGGACTCTACGTACACCAGGTAAA

21392   
21393   



21394   crispr 29
21395   2235441 CCTTTTCGCTTCGCTCAAGAGGACCAATTCATAAATTTCT 

CTAACCTACACAACATCACCAGTTGCATTATGTCGTTTTTGTCCCGGCAGATTTGCATCTCTGCAGTTCGCTG spacer 
length: 73 repeater length: 40

21396   2235555 CCTTTTCGCTTCGCTCAAGAGGACCAATTCATAAATTTCT 
CTAACCTACACAACATCACCAGTTGCATTATGTCGTTTTTGTCCCGGCAGATTTGCATCTCTGCAGTTCGCTG spacer 
length: 73 repeater length: 40

21397   2235669 CCTTTTCGCTTCGCTCAAGAGGACCAATTCATAAATTTCT 
CTAACCTACAAAACGTCACCAGCTGCATTATTCATTTTTGTCCCGGCAGATTTGCGTCTCTGCAGTTCGCTG spacer 
length: 72 repeater length: 40

21398   2235782 CCTTTTCGCTTCGCTCAAGAGGACCAATTCATAAATTTCT 
GCAATACTGTCTCTGTGATTAACACAGTTACAAACACTGTTATAGCCACAGTCAAGGTTGGAAAATATCCCG

21399   
21400   
21401   crispr 30
21402   2601686 CTAACATAACAGAACCGGAAGCTGAAGTAACAGAACCGGA AGCTGAAACTAACATAACAGAACCGGAAGCTGAA 

spacer length: 34 repeater length: 40
21403   2601761 CTAACATAACAGAACCGGAAGCTGAAGTAACAGAACCGGA 

AGCTGAAACTAACATAACAGAACCGGAAGCTGAAACTAACATAACAGAACCGGAAGCTAACATAACAAAACCGGAAGCTGAA 
spacer length: 82 repeater length: 40

21404   2601884 CTAACATAACAGAACCGGAAGCTGAAGTAACAGAACCGGA 
CATAACAGAACCGGAAGCTAACATAACAAAACCGGAAGCTGAAACTAACATAACAGAACCGGAAGCTGAAACTAACATAACA

21405   
21406   
21407   crispr 31
21408   1044754 CTGCTGTCAACACCCATTCCAGCAAGTGTTTGTCTTGCAG 

AACCCTCATTCATCAACGCACGAGCGTAAGATGCGCTTGCTTTGGGGAATATTTTCTGAGCGTCACCGTAAAGACCGACCGCTTTT
TCAAGATTTGA spacer length: 97 repeater length: 40

21409   1044892 CTGCTGTCAACACCCATTCCAGCAAGTGTTTGTCTTGCAG 
AACCCTCATTCATCAACGCACGAGCGTAAGATGCGCTTGCTTTGGGGAATATTTTCTGAGCGTCACCGTAAAGACCAACCGCGGTT
TCAAGATTTGG spacer length: 97 repeater length: 40

21410   1045030 CTGCTGTCAACACCCATTCCAGCAAGTGTTTGTCTTGCAG 
TTTCAGATTAGGAGGCTCTCATACTAACACATTTAACGGCAGGATATATATTTCGTTTTCATTCCCATATGTAAGAAATGCGTCAA
TGTATTTATAA

21411   
21412   
21413   crispr 32
21414   3071636 GATTTCAGATTGATTATTGATTATTATGAGATTATTGATT ATTATGAGATTATTGATTTTTGATTGATTAT 

spacer length: 31 repeater length: 40
21415   3071708 GATTTCAGATTGATTATTGATTATTATGAGATTATTGATT ATTATGAGATTATTGATTTCAGATTGATTAT 

spacer length: 31 repeater length: 40
21416   3071780 GATTTCAGATTGATTATTGATTATTATGAGATTATTGATT GGACGCTCAACAATCTCGGAACCTTGCTTAA
21417   
21418   
21419   crispr 33
21420   683209 TAAGAAATCTAACAAATCTAAGAAATCTAACAAATCTAAC 

AAATCTAACAAATCTAAGAAATCTAAGAAATCTAAGAAATCTAAGAAATCTAACAAATCTAACAAATCTAACAAATCTAAGAAATC
TAAGAAATCTAAGAAATCTAAGAAAT spacer length: 112 repeater length: 40

21421   683362 TAAGAAATCTAACAAATCTAAGAAATCTAACAAATCTAAC 
AAATCTAAGAAATCTAAGAAATCTAAGAAATCTAAGAAATCTAAGAAATCTAACAAATCTAACAAATCTAACAAATCTAACAAATC
TAAGAAATCTAAGAAATCTAAGAAAT spacer length: 112 repeater length: 40

21422   683515 TAAGAAATCTAACAAATCTAAGAAATCTAACAAATCTAAC 
AAATCTAAGAAATCTAAGAAATCTAACAAATCTAAGAAATCTAAGAAATCTAAGAAATCTAAGAAATCTAACAAATCTAACAAATC
TAAGAAAT spacer length: 94 repeater length: 40

21423   683650 TAAGAAATCTAACAAATCTAAGAAATCTAACAAATCTAAC 
AAATCTAACAAATCTAAGAAATCTAACAAATCTAACAAATCTAAGAAATCTAACAAATCTAAGAAATCTAACAAAT spacer 
length: 76 repeater length: 40

21424   683767 TAAGAAATCTAACAAATCTAAGAAATCTAACAAATCTAAC 
AAAAACGATACTTAAAAAACGGTGATTTAAAAAACGATACTTAAAAAACGGTGTCTTAAAAAACGATACTTAAAAA

21425   
21426   
21427   crispr 34
21428   1327080 TACACCAGGGCAAATATTCTGATGCCGAACCACTTTACAC 

TCGTGCCCTGGAAATCCACGAGAAGGTTTTGGGTTCGGAACACCCTTACGTAGCAGCTTCTCTCAATAATTTAGCAAACCTTTAC 
spacer length: 85 repeater length: 40

21429   1327206 TACACCAGGGCAAATATTCTGATGCCGAACCACTTTACAC 
TCGTGCCCTGGAAATCCACGAGAAGGTTTTGGGTTCGGAACACCCTTACGTAGCAACTTCTCTTAATAGTTTAGCAGGACTCTAC 
spacer length: 85 repeater length: 40

21430   1327332 TACACCAGGGCAAATATTCTGATGCCGAACCACTTTACAC 
TCGTGCCCTAGAAATCCACGAGAACGTTTTGGGTTCGGAACACCCTGACGTTGCAGCTTCTCTTAATAATTTAGCAGGACTCTAC 
spacer length: 85 repeater length: 40



21431   1327458 TACACCAGGGCAAATATTCTGATGCCGAACCACTTTACAC 
TCGTGCCCTGGAAATCCACGAGAACGTTTTGGGGTCAGAACACCCTCTCGTAGCAACTTCTCTTAATAATTTAGCAGACCTTTAC 
spacer length: 85 repeater length: 40

21432   1327584 TACACCAGGGCAAATATTCTGATGCCGAACCACTTTACAC 
AACACATGTTGAGGTGAGTAAGACATTTCAACTCGGAAATTTCAGGCGGCAGCGAAGTGAGATTTCTGTTTGACAGGTCTAATAC

21433   
21434   
21435   crispr 35
21436   506818 TACCATCGGTTTTTTGCTTCTGATCATCGACTACGGTACT 

ACCATCGGTTTTTGGATCCTGAGTTTTTGGAGTCTGATCATCGACTATGGCA spacer length: 52 repeater 
length: 40

21437   506911 TACCATCGGTTTTTTGCTTCTGATCATCGACTACGGTACT 
ACCATCGGTTTTTGGATCCTGAGTTTTTGGAGTCTGATCATCGACTACGGCA spacer length: 52 repeater 
length: 40

21438   507004 TACCATCGGTTTTTTGCTTCTGATCATCGACTACGGTACT 
ATCATCGGTTTTTTGCTTCTGGTCATCTGCTACGGTACTACCATCTGTGTTTTGTTTTTGAGCATCGACTACGGTACTATCATCGG
TTTTTTGTTTTTGAGCATCTGCTTCGGTTTGAGCATCGACTACGGCA spacer length: 133 repeater length: 40

21439   507178 TACCATCGGTTTTTTGCTTCTGATCATCGACTACGGTACT 
GTTGTACTGGTCCTACATATTATTCAGTAGTCCTCTTGAGCGCAGCGAAAAGGACAGCGTACTCCCGAGGCGCAATTCGGGCGTGA
CAAAAACGACACGGTAAAGCGAATACGGTTGTACTGGTCCTACATAT

21440   
21441   
21442   crispr 36
21443   1792977 TCTGGTTGCCATCTGTCTGGTTGCCATCTGTCTGGTTGCC ATCTATCTGGTTGCCATCTGTCTGGTTACCATCT 

spacer length: 34 repeater length: 40
21444   1793052 TCTGGTTGCCATCTGTCTGGTTGCCATCTGTCTGGTTGCC 

ATCTGTCTGGTTACCATCTGTCTGGTTACCATCTGTCTGGTTGCCATCTGTCTGGTTACCATCTGTCTGGTTGCCATCTGTCTGGT
TACCATCTGTCTGGTTGCCATCTATCTGGTTGCCATCTATCTGGTTGCCATCT spacer length: 139 repeater 
length: 40

21445   1793232 TCTGGTTGCCATCTGTCTGGTTGCCATCTGTCTGGTTGCC 
AATACTGTGAAAAATTAAGTTTAGATTAAAATTAAGTTTAGATTCTATGAAGTTGCCTGTTATCAGGCAACTTCCTCTTTTCAAAA
AAAGTATCTAACTAGACCTTTTTTACTTTTCACCTATTTTATAAATATTTACT

21446   
21447   
21448   crispr 37
21449   1441044 TGGCATGAAGATCCTGAAACTCTCAATATTATAAAACATG 

CCATTTCCGATGGAAATAATGATGTCAGGCGTACTGCTGTTCAGGAACTAGCTCATTGTTGGCGTGCTGATCCTGAAACTCTTACT
CTTATGAAACAATATGCCACTATCTCTAAAGAGAATTCTGTCAAGTATACTGCTATTCAGGAACTGGCAGGTGG spacer 
length: 160 repeater length: 40

21450   1441245 TGGCATGAAGATCCTGAAACTCTCAATATTATAAAACATG 
CCATTACCGATGAAAATAATGATGTCAGGCGTATTGCTGTTCAGGAACTTGCTCGTGG spacer length: 58 
repeater length: 40

21451   1441344 TGGCATGAAGATCCTGAAACTCTCAATATTATAAAACATG 
CCATTACCGATGAAGATTATTTTGTCAGAAGTACTGCTGTTCAGGAACTTGCTCGTGG spacer length: 58 
repeater length: 40

21452   1441443 TGGCATGAAGATCCTGAAACTCTCAATATTATAAAACATG 
CCATTACCGATGAAAATAATGATGTCAGGCGTATTGCTATTCAGGAACTTGCTCGTGG spacer length: 58 
repeater length: 40

21453   1441542 TGGCATGAAGATCCTGAAACTCTCAATATTATAAAACATG 
TATTATCAAACAGAGGGCCACGACTGATGAAGAAGGGTATGTCCGGAGTACTGCAGTT

21454   
21455   
21456   crispr 38
21457   1441333 TTGCTCGTGGTTGGCATGAAGATCCTGAAACTCTCAATAT 

TATAAAACATGCCATTACCGATGAAGATTATTTTGTCAGAAGTACTGCTGTTCAGGAA spacer length: 58 
repeater length: 40

21458   1441432 TTGCTCGTGGTTGGCATGAAGATCCTGAAACTCTCAATAT 
TATAAAACATGCCATTACCGATGAAAATAATGATGTCAGGCGTATTGCTATTCAGGAA spacer length: 58 
repeater length: 40

21459   1441531 TTGCTCGTGGTTGGCATGAAGATCCTGAAACTCTCAATAT 
TATAAAACATGCCATTACCGATAAAAATAATGATGTCAGGCGTATTGCTATTCAGGAA spacer length: 58 
repeater length: 40

21460   1441630 TTGCTCGTGGTTGGCATGAAGATCCTGAAACTCTCAATAT 
CACCAGCTGCATTATTCATTTTTGTCCCGCTCGACGCAGGAGAGCGGTCTTTCTCGCA

21461   
21462   
21463   crispr 39
21464   720491 TTGGAGGGAACTGATATGATCTTCGAGATGTTCTATAAAA 

ATGTCAAAATTTGCTACGAATCAACTGTATTCAGCATGTTTTACTGCTTCTAATTAAGCTGTAAAAACAGGTGTATAAACGGGGAA
CGACCAAAATTCAGGAAAAT spacer length: 106 repeater length: 40

21465   720638 TTGGAGGGAACTGATATGATCTTCGAGATGTTCTATAAAA 



ATGTCAAAATCGCCTACGAATCAACTGTATTCAGCATGTTTTACAGCTTCTAATTAAGCTGTAAGACAGGTGCATAACGGGAAACG
ACCAAAATCCAGGAAAAT spacer length: 104 repeater length: 40

21466   720783 TTGGAGGGAACTGATATGATCTTCGAGATGTTCTATAAAA 
ATGTCAAAATCGCCTACGAATCAACTGTATTCAGCATGTTTTACTGCTTCTAATTAAGCTGTAAGACAGGTGCATAACGGGAAACG
ACCAAAATCCAGGAAAAT spacer length: 104 repeater length: 40

21467   720928 TTGGAGGGAACTGATATGATCTTCGAGATGTTCTATAAAA 
ATGTCAAAATCGCCTACGAATCAACTGTATTCAGCATGTTTTACTGCTTCTAATTAAGCTGTAAGACAGGTGCATAACGGGAAACG
ACCAAAATCCAGGAAAAT spacer length: 104 repeater length: 40

21468   721073 TTGGAGGGAACTGATATGATCTTCGAGATGTTCTATAAAA 
CAGCATTCACTATTGCTACAAATATTCGCGAGCAAGATCCACTAAAACAAGGATTGAAACTCGTAAAAACTGTGCATAGCCTCCTG
ATACTGATTATGGAGTAC

21469   
21470   
21471   crispr 40
21472   3518544 TTTTTCAGTGTTGTGTGATAGATTCAAAGTAGAAGTTTAT 

CCAGCTCTGCAAAGGGGGTATCATTATATTAAGCTGGAATTG spacer length: 42 repeater length: 40
21473   3518627 TTTTTCAGTGTTGTGTGATAGATTCAAAGTAGAAGTTTAT 

CCAGCTCTGCAAAGGGAGTATCATTATATTAAGCTGGAATTG spacer length: 42 repeater length: 40
21474   3518710 TTTTTCAGTGTTGTGTGATAGATTCAAAGTAGAAGTTTAT 

AGTCGATTGTAATAGATGTTGAGGTGAGTGAGATTTTTCAAC
21475   
21476   
21477   GCA_000970285.1_ASM97028v1_genomic.fna(findCrispr):
21478   START       REPEAT                           

SPACER                                             
21479   crispr 1
21480   2315881 GAAGAAGTAATAGAACCTAC AGAAGAAGTAGCAGAGCCTAC spacer length: 21 repeater 

length: 20
21481   2315923 GAAGAAGTAATAGAACCTAC CGAAGAGGTAACGGAACCTAC spacer length: 21 repeater 

length: 20
21482   2315965 GAAGAAGTAATAGAACCTAC ATTGCGAAAATAGCGCTATTT
21483   
21484   
21485   crispr 2
21486   1653988 AACAATCTTGCAGGACTTTAC 

ACGAGTATAGGAAGACATGAGGAAGCTTTGCTTTTTTATAACCGTTCTTTAGAGATCAATGAAAAATTGTTTGGAGAAGAGCACCC
CTTTATTGCAACGGCACT spacer length: 104 repeater length: 21

21487   1654114 AACAATCTTGCAGGACTTTAC 
CAAAATAAGGGAGAGTATGAAAAAGCTGAATCTCTTTACAACCGTGCTCTTGAAATCATAAGAAATTCTCTTGGAGAGGAACATCC
CAATGTTGCTATTACTCT spacer length: 104 repeater length: 21

21488   1654240 AACAATCTTGCAGGACTTTAC 
GTGAGCGTAGGAAGATTCGAGGAAGCTTTACTTTTTTATAATCATTCTTTAGAGATCAATAAAAAATTGTTTGGAGAAGAGCACCC
CTTTATTGCAACGACACT spacer length: 104 repeater length: 21

21489   1654366 AACAATCTTGCAGGACTTTAC 
CAAAATAAGGGAGAGTATGAAAAAGCTGAATCTCTTTACAATCGTGCTCTTGAAATCATAAGAAATTCTCTTGGAGAGGAACATCC
CCATATTGCTGTTACTCT

21490   
21491   
21492   crispr 3
21493   2316649 ATTAACACGATAAACAACAAC 

GTTATAGGCACAATTAATGTCGGAGAGCGTCCTGCTGGAATTGCAGTCGCAGGAGAAAAGGCATATGTGACTAATGCTAACAGCAA
CACTGTCACTGT spacer length: 98 repeater length: 21

21494   2316769 ATTAACACGATAAACAACAAC 
ATTATAGGCACAATTAATGTTGGAAGCTATCCTACTGGAGTTGCAGTCGCAGGAGAAAAGGCATTTGTTTGTAATGCTAACAGCAA
CACTGTCACTGT spacer length: 98 repeater length: 21

21495   2316889 ATTAACACGATAAACAACAAC 
ATTAACACGATAAACAACAACATTATAGGCACAATTAATGTTGGAGAATATCCTGCTGCAATTTCAGTAATAGGAAATGAAGCACA
TGTGACCAATCT

21496   
21497   
21498   crispr 4
21499   642417 CTCTTCATCATCGTCCCATTC TTCATCAAAGTTCCATTCATTTACTTCGTTAAAATCCC spacer length: 

38 repeater length: 21
21500   642477 CTCTTCATCATCGTCCCATTC ATTTACTTCGTCAAAGTCCC spacer length: 20 repeater length: 

21
21501   642519 CTCTTCATCATCGTCCCATTC ATTTACTTCGTCAAAGTCCC spacer length: 20 repeater length: 

21
21502   642561 CTCTTCATCATCGTCCCATTC GTCGACGAAAACACCGGCAG
21503   
21504   
21505   crispr 5



21506   1642366 TGCAATTCCGCTTTTGTCTCC 
TAACTCTTCATTAATTTTTAGGGTTTGGTTATACATTTTAACTGCTTCTTCGTAGTTCCCCTGATCCTGATAAATCACACCAAGCT
GGTGCAATGTAC spacer length: 98 repeater length: 21

21507   1642486 TGCAATTCCGCTTTTGTCTCC 
CAGCTCCTCGTCAATTTTTAGGGCTTGATTATACATTTTAACTGCTTCTTCGTAGTTCCCCTGATCCTGATAAATCATACCAAGCT
GGCGCAATGTAC spacer length: 98 repeater length: 21

21508   1642606 TGCAATTCCGCTTTTGTCTCC 
TGAAACCACCGGCAGCAAAGAAGTCGGTTGCCCTGAGAAATTCGAGAGCAAGATCCATTAAAACAAGGATTGAAACATCTAACTCT
AAATAGATTTTT

21509   
21510   
21511   crispr 6
21512   4295512 GGAACAAAACTATATGTGACGAA 

TCGCGACATCAACTGTGTCTCTGTAATTGACCCCGCTATAAACAAGGTTATAGCCACGGTGCCCGTAGGATCTAATCCACTGGGCG
TTGCAGTCACACCGGA spacer length: 102 repeater length: 23

21513   4295638 GGAACAAAACTATATGTGACGAA 
CCGTCATAGCAACGATATTTCTGTAATTGACACTGCAACCAACGCTGTTATAGCGACTGTGAAAGTTGGATCCGGCCCTTGTGGAG
TTACAGTAAACCAGGA spacer length: 102 repeater length: 23

21514   4295764 GGAACAAAACTATATGTGACGAA 
CTCTCGAATAGGGCAAAAATTTCCTTTATTTGGCCAGAAATTGCCTGAAACTGGCTCTTTTTCAGAGCTAAAATTCTTGCTGGAAA
ATTATCAAATCCTTTA

21515   
21516   
21517   crispr 7
21518   2392754 TTTTAGTGGAAGCTACTTCTCGAC GCACTAAAAGAAGATTACCAAAAAGAAGCTGAAAAGGAGTTTCAATCCTT 

spacer length: 50 repeater length: 24
21519   2392829 TTTTAGTGGAAGCTACTTCTCGAC GAGGAAGGTGATATCGTCTTTGTTGACGTATTGAAAAGGTTTCAATCCTT 

spacer length: 50 repeater length: 24
21520   2392904 TTTTAGTGGAAGCTACTTCTCGAC GCATTATATTTGAATAACAACAATATTTCTTTAAAGAAGTTTCAATCCTT 

spacer length: 50 repeater length: 24
21521   2392979 TTTTAGTGGAAGCTACTTCTCGAC CCATAGAGAAGAATTGCTTCGCTCGGGAGATTTTAGTTTCAATCCTT 

spacer length: 47 repeater length: 24
21522   2393051 TTTTAGTGGAAGCTACTTCTCGAC CGTTTGAAGCAAGCGGTGCGAGCGTAAGAATGAGGGTTTCAATCCTT 

spacer length: 47 repeater length: 24
21523   2393123 TTTTAGTGGAAGCTACTTCTCGAC TATTTTTGATAAAAACGGCATAAAAACAATCGAAGAAGTTTCAATCCTT 

spacer length: 49 repeater length: 24
21524   2393197 TTTTAGTGGAAGCTACTTCTCGAC CAGGGAAAAATAATAGAAGAAGCTATTGATATCGGAAGTTTCAATCCTT 

spacer length: 49 repeater length: 24
21525   2393271 TTTTAGTGGAAGCTACTTCTCGAC GAACTTCTGAAATGCGGAGAAGTCCTGGTTATTTCTGTTTCAATCCTT 

spacer length: 48 repeater length: 24
21526   2393344 TTTTAGTGGAAGCTACTTCTCGAC CTGGAAAACTTATTACTTTAAACCAGACAGACATGGTTTCAATCCTT 

spacer length: 47 repeater length: 24
21527   2393416 TTTTAGTGGAAGCTACTTCTCGAC GAAAGAAGAATCCAGAGTACAGGCTTGCCCGTTTCAAGTTTCAATCCTT 

spacer length: 49 repeater length: 24
21528   2393490 TTTTAGTGGAAGCTACTTCTCGAC 

CTATGGTCGTAGCTGTACAGAATGTGAACATCCACTGTAGGTTTCAATCCTT spacer length: 52 repeater 
length: 24

21529   2393567 TTTTAGTGGAAGCTACTTCTCGAC TATGACAGAAGAAGCGGTCGATAGCATCAGAGAAAATTGTTTCAATCCTT 
spacer length: 50 repeater length: 24

21530   2393642 TTTTAGTGGAAGCTACTTCTCGAC CTAGTAGAACAGATAGCGAATAAAGCAAGAGCAAATAGTTTCAATCCTT 
spacer length: 49 repeater length: 24

21531   2393716 TTTTAGTGGAAGCTACTTCTCGAC GAAAGAAATGAGAACCTTCCCGCTAAAAGCAGCGAGTTTCAATCCTT 
spacer length: 47 repeater length: 24

21532   2393788 TTTTAGTGGAAGCTACTTCTCGAC 
TGGAATGCTTGATGATCAAGCGGATGCAGCTCTAAAGGAAGCAGTGGTTTCAATCCTT spacer length: 58 
repeater length: 24

21533   2393871 TTTTAGTGGAAGCTACTTCTCGAC TTAGAAGTAGAGGATGTTTATGAGCCTCTAGAAAAGTTTCAATCCTT 
spacer length: 47 repeater length: 24

21534   2393943 TTTTAGTGGAAGCTACTTCTCGAC AGGAATACAGAACCAACGCCAGATCCATTTGAAAAGGTTTCAATCCTT 
spacer length: 48 repeater length: 24

21535   2394016 TTTTAGTGGAAGCTACTTCTCGAC TCCGAGAGTCTGTGACATTACATCCAGAATTTGCGAGTTTCAATCCTT 
spacer length: 48 repeater length: 24

21536   2394089 TTTTAGTGGAAGCTACTTCTCGAC GAAAATAGCGCTATTTCTGTAATAGACACGAGTTCAAACACTGTTACA
21537   
21538   
21539   crispr 8
21540   4121261 GCAACATAAACATTGCCAGAAGAGTC 

AACAGCAATACCCCTCGGATAATTAATATTTCCGTTGGCGGTTCCAGAAGAACCCCAGGTAATTATGAAGTTGCCACTGCTGTCAA
ACTTCTGAATGCGATTATTATCGGTATC spacer length: 114 repeater length: 26

21541   4121402 GCAACATAAACATTGCCAGAAGAGTC 
AACGGCAATATCGTGGGGAGAACTAAAACTTCCGTTGGCGGTTCCAGATGAACCCCAGGTAATTATGAAGTTACCACTGCTATCAA



ATTTCTGAATGCGATTATTATCGGTATC spacer length: 114 repeater length: 26
21542   4121543 GCAACATAAACATTGCCAGAAGAGTC 

AAGGGAGAGTATGAAAAAGCTGAATCTCTTTACAATCGTGCTCTTGAAATCATAAGAAATTCTCTTGGAGAGGAACATCCCCATAT
TGCTGTTACTCTAAACAATCTTGCAGGA

21543   
21544   
21545   crispr 9
21546   1011703 ATTCGAGAGCAAGATCCATTAAAACAAGGATTGAAAC TCCGTTCTTATTTCTTTTCCACAATGCCCACAG 

spacer length: 33 repeater length: 37
21547   1011774 ATTCGAGAGCAAGATCCATTAAAACAAGGATTGAAAC TCTGGTCCTGGTCTGATCTTCCATCGCATCCAGTA 

spacer length: 35 repeater length: 37
21548   1011847 ATTCGAGAGCAAGATCCATTAAAACAAGGATTGAAAC AACCTCGTACACTCCCAGGAATTCGACCTCTACCAA 

spacer length: 36 repeater length: 37
21549   1011921 ATTCGAGAGCAAGATCCATTAAAACAAGGATTGAAAC AGATCAAGCCAGAAGCAAGACAGCTTCTAGCCA 

spacer length: 33 repeater length: 37
21550   1011992 ATTCGAGAGCAAGATCCATTAAAACAAGGATTGAAAC TTTCAAAAACAAAAAATCTTGGATGTACCATCGATG 

spacer length: 36 repeater length: 37
21551   1012066 ATTCGAGAGCAAGATCCATTAAAACAAGGATTGAAAC CAGAGTGTCCTGAGAGAAAACGCCCTTCTCATATGAAG 

spacer length: 38 repeater length: 37
21552   1012142 ATTCGAGAGCAAGATCCATTAAAACAAGGATTGAAAC TCATGGATGTTAATATAAGCGCAAGCGTCCGCCA 

spacer length: 34 repeater length: 37
21553   1012214 ATTCGAGAGCAAGATCCATTAAAACAAGGATTGAAAC TTGAACCATTCTGCCAGAACTCCGATGATTTCA 

spacer length: 33 repeater length: 37
21554   1012285 ATTCGAGAGCAAGATCCATTAAAACAAGGATTGAAAC ACAACTCGATATCTGTATCCTGATAGCGGGACCA 

spacer length: 34 repeater length: 37
21555   1012357 ATTCGAGAGCAAGATCCATTAAAACAAGGATTGAAAC GATCATCTTAACGTATTTACGAATGTTTCAAAAA 

spacer length: 34 repeater length: 37
21556   1012429 ATTCGAGAGCAAGATCCATTAAAACAAGGATTGAAAC AAACATCATTTAAGTGAAAACCGAAAAGAATGGAG 

spacer length: 35 repeater length: 37
21557   1012502 ATTCGAGAGCAAGATCCATTAAAACAAGGATTGAAAC ATCCTCCAATGAAATAATTGCACTTGCAAATTC 

spacer length: 33 repeater length: 37
21558   1012573 ATTCGAGAGCAAGATCCATTAAAACAAGGATTGAAAC TTGCATCGATATCGACGGTAACTGCTTCTTTTTTT 

spacer length: 35 repeater length: 37
21559   1012646 ATTCGAGAGCAAGATCCATTAAAACAAGGATTGAAAC TTTTCTTTTTTCACAATAACAGCATGATATATAT 

spacer length: 34 repeater length: 37
21560   1012718 ATTCGAGAGCAAGATCCATTAAAACAAGGATTGAAAC TGGATTTACCATAAGATTGCAGAAAAATTGTAG 

spacer length: 33 repeater length: 37
21561   1012789 ATTCGAGAGCAAGATCCATTAAAACAAGGATTGAAAC GCCAGCTTATGCCGAAAATAATAATATGATAGTGT 

spacer length: 35 repeater length: 37
21562   1012862 ATTCGAGAGCAAGATCCATTAAAACAAGGATTGAAAC GGCTTTTCGTCTGTACTTTACAACGAGTATAAGGT 

spacer length: 35 repeater length: 37
21563   1012935 ATTCGAGAGCAAGATCCATTAAAACAAGGATTGAAAC GTTTATAATGTGCTATCAGCCCGTTTTTTGGAAT 

spacer length: 34 repeater length: 37
21564   1013007 ATTCGAGAGCAAGATCCATTAAAACAAGGATTGAAAC GTTCAACCACGCTTGACCACCTTCTTCAGATAG 

spacer length: 33 repeater length: 37
21565   1013078 ATTCGAGAGCAAGATCCATTAAAACAAGGATTGAAAC CCCAATGAAGGCATGTTTCATAAATTTGAAAAG 

spacer length: 33 repeater length: 37
21566   1013149 ATTCGAGAGCAAGATCCATTAAAACAAGGATTGAAAC TCGTGAAGCCTGGTAAACTGCATCAATACACAAG 

spacer length: 34 repeater length: 37
21567   1013221 ATTCGAGAGCAAGATCCATTAAAACAAGGATTGAAAC CATGTTTTGTAATTACTATCGAAAATGTAGTAT 

spacer length: 33 repeater length: 37
21568   1013292 ATTCGAGAGCAAGATCCATTAAAACAAGGATTGAAAC TTGGAGCAGTGTAGTCTTTTAGGTCGTCCCTTAC 

spacer length: 34 repeater length: 37
21569   1013364 ATTCGAGAGCAAGATCCATTAAAACAAGGATTGAAAC TGACAAAAACCGAAGACGTAATAAATTTAATAA 

spacer length: 33 repeater length: 37
21570   1013435 ATTCGAGAGCAAGATCCATTAAAACAAGGATTGAAAC CCTTGAGAATCCCTGAAATACTCTTAATCTGTTCG 

spacer length: 35 repeater length: 37
21571   1013508 ATTCGAGAGCAAGATCCATTAAAACAAGGATTGAAAC GTCCGATTCTTTTTTCACCTGGCAAATAATCGCTG 

spacer length: 35 repeater length: 37
21572   1013581 ATTCGAGAGCAAGATCCATTAAAACAAGGATTGAAAC GCCAACTGATGCCTATCGCTCTGGTAATTGGTGG 

spacer length: 34 repeater length: 37
21573   1013653 ATTCGAGAGCAAGATCCATTAAAACAAGGATTGAAAC AACTGGAACAGAGATGTAAAAAATGTGCCTAATATCG 

spacer length: 37 repeater length: 37
21574   1013728 ATTCGAGAGCAAGATCCATTAAAACAAGGATTGAAAC AATGTTCTGCCGTGAGTATTGCCGAGAAGTCGCCAAA 

spacer length: 37 repeater length: 37
21575   1013803 ATTCGAGAGCAAGATCCATTAAAACAAGGATTGAAAC TGTCTCTTCTCATGTCTTCCTCATCTCCTCGTGTT 

spacer length: 35 repeater length: 37
21576   1013876 ATTCGAGAGCAAGATCCATTAAAACAAGGATTGAAAC CGAAGGAGGAACTTGCTTTTGCGAAGGAGTATTATG 

spacer length: 36 repeater length: 37
21577   1013950 ATTCGAGAGCAAGATCCATTAAAACAAGGATTGAAAC TATAAATTGTTCTGGTAAATATCCTCACTCTT 

spacer length: 32 repeater length: 37



21578   1014020 ATTCGAGAGCAAGATCCATTAAAACAAGGATTGAAAC CATCTACGAATCTTCTGTGAAAAGTCTTCACCTG 
spacer length: 34 repeater length: 37

21579   1014092 ATTCGAGAGCAAGATCCATTAAAACAAGGATTGAAAC ATCAAATCCAAGTCACAAACCTGACCCGCCGCAT 
spacer length: 34 repeater length: 37

21580   1014164 ATTCGAGAGCAAGATCCATTAAAACAAGGATTGAAAC TCTCTTGGAGGTTCTGAGATTGAGACTAGTAAGG 
spacer length: 34 repeater length: 37

21581   1014236 ATTCGAGAGCAAGATCCATTAAAACAAGGATTGAAAC ATTGCATTGCTCCATTTGTAGAAGAAGGTTCTTATA 
spacer length: 36 repeater length: 37

21582   1014310 ATTCGAGAGCAAGATCCATTAAAACAAGGATTGAAAC TTGTGGTACCGTCTAAACCTTTCATTGTTGAATCAC 
spacer length: 36 repeater length: 37

21583   1014384 ATTCGAGAGCAAGATCCATTAAAACAAGGATTGAAAC CTCCCCATTTCTCAGGAAGTCAGGAAGTCCATAG 
spacer length: 34 repeater length: 37

21584   1014456 ATTCGAGAGCAAGATCCATTAAAACAAGGATTGAAAC TTTTTCTTTTGTGGCTTGCTGGTGTGCATTTCTA 
spacer length: 34 repeater length: 37

21585   1014528 ATTCGAGAGCAAGATCCATTAAAACAAGGATTGAAAC GAACAGTATTCAAGATCTCCACCAGGAGGTGAGAC 
spacer length: 35 repeater length: 37

21586   1014601 ATTCGAGAGCAAGATCCATTAAAACAAGGATTGAAAC AAAATCACTTCGTTCTGTTCTGTAAGCTTTTCCT 
spacer length: 34 repeater length: 37

21587   1014673 ATTCGAGAGCAAGATCCATTAAAACAAGGATTGAAAC AATCATATCTATATCCACAACAACGAGGTAAATAC 
spacer length: 35 repeater length: 37

21588   1014746 ATTCGAGAGCAAGATCCATTAAAACAAGGATTGAAAC TTCATTTCTGCGTATTTCTTACGACATCTGCATACAA 
spacer length: 37 repeater length: 37

21589   1014821 ATTCGAGAGCAAGATCCATTAAAACAAGGATTGAAAC ACATCGTAAAGTTTGCTATGATTCCAACATGTCAC 
spacer length: 35 repeater length: 37

21590   1014894 ATTCGAGAGCAAGATCCATTAAAACAAGGATTGAAAC AAAAATAATACGCTAATGCTCCAATTGCGCCGATTCC 
spacer length: 37 repeater length: 37

21591   1014969 ATTCGAGAGCAAGATCCATTAAAACAAGGATTGAAAC TCCCGCTATCAGTTTCGCCAGATAGTCCGAAGCCT 
spacer length: 35 repeater length: 37

21592   1015042 ATTCGAGAGCAAGATCCATTAAAACAAGGATTGAAAC TTTTGTAATGGGCTAACATCGAACCTGGTATATTGT 
spacer length: 36 repeater length: 37

21593   1015116 ATTCGAGAGCAAGATCCATTAAAACAAGGATTGAAAC ACAGCGAACTTAAAGCTGTAACTGTAATCAAAAAG 
spacer length: 35 repeater length: 37

21594   1015189 ATTCGAGAGCAAGATCCATTAAAACAAGGATTGAAAC CACCGGCAGCAAAGAAGTCGGTTGCCCTGAGA 
spacer length: 32 repeater length: 37

21595   1015259 ATTCGAGAGCAAGATCCATTAAAACAAGGATTGAAAC TACTGGAGGAGATACCGGAGGAGATACTGGAG
21596   
21597   
21598   crispr 10
21599   2392891 GTTTCAATCCTTATTTTAGTGGAAGCTACTTCTCGAC GCATTATATTTGAATAACAACAATATTTCTTTAAAGA 

spacer length: 37 repeater length: 37
21600   2392966 GTTTCAATCCTTATTTTAGTGGAAGCTACTTCTCGAC CCATAGAGAAGAATTGCTTCGCTCGGGAGATTTT 

spacer length: 34 repeater length: 37
21601   2393038 GTTTCAATCCTTATTTTAGTGGAAGCTACTTCTCGAC CGTTTGAAGCAAGCGGTGCGAGCGTAAGAATGAG 

spacer length: 34 repeater length: 37
21602   2393110 GTTTCAATCCTTATTTTAGTGGAAGCTACTTCTCGAC TATTTTTGATAAAAACGGCATAAAAACAATCGAAGA 

spacer length: 36 repeater length: 37
21603   2393184 GTTTCAATCCTTATTTTAGTGGAAGCTACTTCTCGAC CAGGGAAAAATAATAGAAGAAGCTATTGATATCGGA 

spacer length: 36 repeater length: 37
21604   2393258 GTTTCAATCCTTATTTTAGTGGAAGCTACTTCTCGAC GAACTTCTGAAATGCGGAGAAGTCCTGGTTATTTC 

spacer length: 35 repeater length: 37
21605   2393331 GTTTCAATCCTTATTTTAGTGGAAGCTACTTCTCGAC CTGGAAAACTTATTACTTTAAACCAGACAGACAT 

spacer length: 34 repeater length: 37
21606   2393403 GTTTCAATCCTTATTTTAGTGGAAGCTACTTCTCGAC GAAAGAAGAATCCAGAGTACAGGCTTGCCCGTTTCA 

spacer length: 36 repeater length: 37
21607   2393477 GTTTCAATCCTTATTTTAGTGGAAGCTACTTCTCGAC 

CTATGGTCGTAGCTGTACAGAATGTGAACATCCACTGTA spacer length: 39 repeater length: 37
21608   2393554 GTTTCAATCCTTATTTTAGTGGAAGCTACTTCTCGAC TATGACAGAAGAAGCGGTCGATAGCATCAGAGAAAAT 

spacer length: 37 repeater length: 37
21609   2393629 GTTTCAATCCTTATTTTAGTGGAAGCTACTTCTCGAC CTAGTAGAACAGATAGCGAATAAAGCAAGAGCAAAT 

spacer length: 36 repeater length: 37
21610   2393703 GTTTCAATCCTTATTTTAGTGGAAGCTACTTCTCGAC GAAAGAAATGAGAACCTTCCCGCTAAAAGCAGCG 

spacer length: 34 repeater length: 37
21611   2393775 GTTTCAATCCTTATTTTAGTGGAAGCTACTTCTCGAC 

TGGAATGCTTGATGATCAAGCGGATGCAGCTCTAAAGGAAGCAGT spacer length: 45 repeater length: 37
21612   2393858 GTTTCAATCCTTATTTTAGTGGAAGCTACTTCTCGAC TTAGAAGTAGAGGATGTTTATGAGCCTCTAGAAA 

spacer length: 34 repeater length: 37
21613   2393930 GTTTCAATCCTTATTTTAGTGGAAGCTACTTCTCGAC AGGAATACAGAACCAACGCCAGATCCATTTGAAAA 

spacer length: 35 repeater length: 37
21614   2394003 GTTTCAATCCTTATTTTAGTGGAAGCTACTTCTCGAC TCCGAGAGTCTGTGACATTACATCCAGAATTTGCG 

spacer length: 35 repeater length: 37
21615   2394076 GTTTCAATCCTTATTTTAGTGGAAGCTACTTCTCGAC CAGGAAAATTAAATTGACCGTTACCGGTTCCAAAA



21616   
21617   
21618   crispr 11
21619   2400559 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCTCGAAT CTAAAATCAAAACCTACTAAGCTTAATTCATTTTCC 

spacer length: 36 repeater length: 37
21620   2400633 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCTCGAAT CCTTTTTAGAGGAAGTGCTCGCCTTTAGATAATAC 

spacer length: 35 repeater length: 37
21621   2400706 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCTCGAAT TAGAACCATTTGGCTTCCCGGTGTTAAAAATGAAAA 

spacer length: 36 repeater length: 37
21622   2400780 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCTCGAAT AATTGTCTCCGGTCCTGGAGAGGACAGCACTTTG 

spacer length: 34 repeater length: 37
21623   2400852 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCTCGAAT TGGAACCCATTCTACGAAATCAACTGGTTGATTT 

spacer length: 34 repeater length: 37
21624   2400924 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCTCGAAT ATTCCTGCAATGCTTGAAAAATTCGATGTAGAAA 

spacer length: 34 repeater length: 37
21625   2400996 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCTCGAAT TAGAGTCCTGCGAGGCATTATGGAGATCCCCCATCA 

spacer length: 36 repeater length: 37
21626   2401070 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCTCGAAT TTTTCATACTCTCCCCCAACAGGGACCGAAACGAG 

spacer length: 35 repeater length: 37
21627   2401143 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCTCGAAT TAAAATAGTTATGGCGCAGAATTGGTTTAGCCGGGG 

spacer length: 36 repeater length: 37
21628   2401217 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCTCGAAT 

GTTCTCATGTGATACCCTCTGGGTTATCGCCGTCATCGATCAAACAA spacer length: 47 repeater length: 37
21629   2401302 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCTCGAAT TATTACTATTAATTGTAATAGTAAGTAAAAAC 

spacer length: 32 repeater length: 37
21630   2401372 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCTCGAAT TTTTTCTAATTCTACATTTTCTATTTTTCCATTTGG 

spacer length: 36 repeater length: 37
21631   2401446 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCTCGAAT ACTGCATTCTTTTTCATATCCCTGAGCATTGCA 

spacer length: 33 repeater length: 37
21632   2401517 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCTCGAAT TTCACTTGCTTTTCGGGTCCACCTTTGCCCTTTGT 

spacer length: 35 repeater length: 37
21633   2401590 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCTCGAAT CACTTCTGCTTGTCTTTGCTTTTGTGGAGTGGACCCG 

spacer length: 37 repeater length: 37
21634   2401665 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCTCGAAT AACGCATATCTTCAGAAAATGATTACTCTTAGAGAT 

spacer length: 36 repeater length: 37
21635   2401739 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCTCGAAT AACTTGCAGTCATGGACAGGTTTTGGGTATGGGGCT 

spacer length: 36 repeater length: 37
21636   2401813 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCTCGAAT CTTTTCATTTTTACTCAGTGGGGTGTTTTCATCTCACT 

spacer length: 38 repeater length: 37
21637   2401889 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCTCGAAT AGGTACTCATTAATTGCCCTTGTACACTCTGGAC 

spacer length: 34 repeater length: 37
21638   2401961 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCTCGAAT CTGGACCTGGGCGCGCCAATCTCCTAAGGAT spacer 

length: 31 repeater length: 37
21639   2402030 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCTCGAAT TCATTTAGATTTTTCTTGAAAATTTGTGTATTTCTCG 

spacer length: 37 repeater length: 37
21640   2402105 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCTCGAAT ATGCCGAGATATACAACCCTTGCCGGACTTTGAGAAA 

spacer length: 37 repeater length: 37
21641   2402180 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCTCGAAT GAAGACCTATTTTTTTCTATTTGGGACTTATGT 

spacer length: 33 repeater length: 37
21642   2402251 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCTCGAAT CATAATATATTTCAGCTTTTATGCGACACTTA 

spacer length: 32 repeater length: 37
21643   2402321 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCTCGAAT AATTCAATCTTTTCTATTAGTAGATGTGGATGCAGAA 

spacer length: 37 repeater length: 37
21644   2402396 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCTCGAAT TTGCCAAAAAAAGACATATGGGGTGAACCTCTCC 

spacer length: 34 repeater length: 37
21645   2402468 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCTCGAAT CAATTGAAATGTGATTTCCAGATGTTGATGCATTT 

spacer length: 35 repeater length: 37
21646   2402541 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCTCGAAT CTCTTCCTGTAGTGTCATCAAAATCTAATCCAA 

spacer length: 33 repeater length: 37
21647   2402612 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCTCGAAT TCGGAAAACAGACAGTCTGCACTCTCGCGAGTGAA 

spacer length: 35 repeater length: 37
21648   2402685 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCTCGAAT CTGAGGTCGAACTATCGGTCTACTCAAAACTGTCT 

spacer length: 35 repeater length: 37
21649   2402758 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCTCGAAT TGCAAATGCCGCGGCCATTACTCCAGGCACTACAG 

spacer length: 35 repeater length: 37
21650   2402831 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCTCGAAT TCCGTTTCAGGTGCGACTTTAGAAAGAACAGATAAA 

spacer length: 36 repeater length: 37
21651   2402905 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCTCGAAT CGGTGTAGTAGTAGACTACTACACTGGATCACCTG 

spacer length: 35 repeater length: 37
21652   2402978 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCTCGAAT GTGGATTTCGTATAGAATCCTACGATGTAGCAGAA 

spacer length: 35 repeater length: 37



21653   2403051 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCTCGAAT AATATTTAATCTTTATCTTTGGTTGCATATTCAC 
spacer length: 34 repeater length: 37

21654   2403123 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCTCGAAT CAATCAGAGAACGCTTAAAATTCAAAACATCGAG 
spacer length: 34 repeater length: 37

21655   2403195 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCTCGAAT CCTGACTCTCAGCAATTCGGCAACTGAATCAGGA 
spacer length: 34 repeater length: 37

21656   2403267 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCTCGAAT ACCAATGTTGACGGCATGAAAGCAATGATTGTCA 
spacer length: 34 repeater length: 37

21657   2403339 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCTCGAAT TCCACCGATTACTAGGGCGATTGGCATTAGTTGA 
spacer length: 34 repeater length: 37

21658   2403411 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCTCGAAT ATTGAATTTCTTTTGGGGTCAAATACTTCATTT 
spacer length: 33 repeater length: 37

21659   2403482 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCTCGAAT CCACGAGGCAGCCGTCTCATTCAAAATGATGGAA 
spacer length: 34 repeater length: 37

21660   2403554 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCTCGAAT ATCTTGTTACAGTTTACGATACTGTAATTGCAGGT 
spacer length: 35 repeater length: 37

21661   2403627 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCTCGAAT AACGTATGCAACTGAAGATATGAATATCATACTA 
spacer length: 34 repeater length: 37

21662   2403699 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCTCGAAT CGCGGGCAACTGTTTCAATGAAGTTTGTAAGAAAAT 
spacer length: 36 repeater length: 37

21663   2403773 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCTCGAAT GTCCCACTCTTCATCATCCCCTTCTTCATCATCCCA
21664   
21665   
21666   crispr 12
21667   4006905 AGATACTGGAGGAGATACTGGAGGAGACACCGGAGGAGA CACCGGAGGAGATACTGGAGGAGATACCGGAG 

spacer length: 32 repeater length: 39
21668   4006977 AGATACTGGAGGAGATACTGGAGGAGACACCGGAGGAGA CACCGGAGGAGATACTGGAG spacer length: 

20 repeater length: 39
21669   4007037 AGATACTGGAGGAGATACTGGAGGAGACACCGGAGGAGA GGAGGAGATACTGGAGGAGA
21670   
21671   
21672   GCA_000970305.1_ASM97030v1_genomic.fna(findCrispr):
21673   START       REPEAT                           

SPACER                                             
21674   crispr 1
21675   1217020 AAAGACATAAGGTTAAATGT TATTTTGCATGAGAGTGCAC spacer length: 20 repeater length: 

20
21676   1217061 AAAGACATAAGGTTAAATGT TATTTTGCATGGGAGTGCAC spacer length: 20 repeater length: 

20
21677   1217102 AAAGACATAAGGTTAAATGT ATGAAAAAGAATAAGAAACG
21678   
21679   
21680   crispr 2
21681   3852055 CGGGTGACGGAACGCGGGAA 

GTGAAACTTCTTTGTTCATAAATTAATCCGCTTGAGCGAGCGAAGTGAGCGAAACGGAACCGTCCTCCCGAGACGGGAC 
spacer length: 79 repeater length: 20

21682   3852155 CGGGTGACGGAACGCGGGAA 
GTGAAACTTCTTTGTTCATAAATTAATCCGCTTGAGCGAGCGAAGTGAGCGAAACGGAACCGTCCTCCCGAGACGGGACTCGGGTG
ACGGAAC spacer length: 93 repeater length: 20

21683   3852269 CGGGTGACGGAACGCGGGAA 
ACCTGATTTTACAGATTAAATAATTGATAATAAAAATATAATAAACTTGAAAAGTGCTTTATATAAGGACAAGATATCACTATTTT
TGGAGAA

21684   
21685   
21686   crispr 3
21687   513880 GACGGAACACTCAAATGGTC 

GTACACTGCTGAAAATAGCATTGTCGGTTCACCAGCAATAGGGGCAGACGGAACCATCTACATAGGAAGCTTTGATAATAAACTAT
ATGCCTTGAATCT spacer length: 99 repeater length: 20

21688   514000 GACGGAACACTCAAATGGTC 
ATACACCACCGGAGGCACTATTGCCGATTCACCAGCGATTGCAGTGGATGGTGTCATATATGTAGGAAGTTATGATAAAAAAGTGT
CTGCCCTAAATCC spacer length: 99 repeater length: 20

21689   514120 GACGGAACACTCAAATGGTC 
TGAAAAAGAATAAGAAACGGAATAAAAAGGAATAAAAAAGGGAATAAAGTAAAGAAATCGAAACTCAGGAAAGAACTTTATGAAAG
CACTTGTATTCAA

21690   
21691   
21692   crispr 4
21693   2046196 CTCAGGATAATTCCGGTGAGA CTCAGAGTAACTCCAGTAAA spacer length: 20 repeater 

length: 21
21694   2046238 CTCAGGATAATTCCGGTGAGA CTCAGAGTAACTCCAGTGAA spacer length: 20 repeater 

length: 21



21695   2046280 CTCAGGATAATTCCGGTGAGA GACAGGACTTAGGTTTCAGT
21696   
21697   
21698   crispr 5
21699   3888458 GTTGGGTTAAGGTATAAGGAA GTTAGGTTAAGGTATAAGGA spacer length: 20 repeater 

length: 21
21700   3888500 GTTGGGTTAAGGTATAAGGAA GTTAGGTTAAAGTGTGAGGA spacer length: 20 repeater 

length: 21
21701   3888542 GTTGGGTTAAGGTATAAGGAA CTGATTTTACAGATTAAATA
21702   
21703   
21704   crispr 6
21705   2427827 AATATGTTGATTACAGAGAAAT CTAATCCTACTAAAATAAAG spacer length: 20 repeater 

length: 22
21706   2427870 AATATGTTGATTACAGAGAAAT CTAATCCTACTAAAATAAAG spacer length: 20 repeater 

length: 22
21707   2427913 AATATGTTGATTACAGAGAAAT CTAATCCTATTAACAATAAAT spacer length: 21 repeater 

length: 22
21708   2427957 AATATGTTGATTACAGAGAAAT CTAATCCTATTAACAATAAAT spacer length: 21 repeater 

length: 22
21709   2428001 AATATGTTGATTACAGAGAAAT TGTCTAAGAAAGGTTGGCTTA
21710   
21711   
21712   crispr 7
21713   818701 AACACTTCAAGTGTCAACCTTAA CGGAGAAGATAATGCAGGAACAAATACTTCAAGTTCCAACCT spacer 

length: 42 repeater length: 23
21714   818767 AACACTTCAAGTGTCAACCTTAA TGGAGAAAATAATTCAGGAAT spacer length: 21 repeater 

length: 23
21715   818812 AACACTTCAAGTGTCAACCTTAA TTTGCATGAGAGTGCATGAAA
21716   
21717   
21718   crispr 8
21719   1211711 AGACTCTTTCCCGAATCCTTTTC AAAATCCTTTTCTGAGTCCTTTCC spacer length: 24 repeater 

length: 23
21720   1211759 AGACTCTTTCCCGAATCCTTTTC AAGATCCTTTTCTGAGTCCTTTCC spacer length: 24 repeater 

length: 23
21721   1211807 AGACTCTTTCCCGAATCCTTTTC AAAGAATAAGAAACGGAATAAAAA
21722   
21723   
21724   crispr 9
21725   42152 GGTGGAAATGGTGGTAATGGCGG 

TGACGCAGTTGGTGGTGGAGTCGGCGGCAATGGCGGTAATGGCGGTAACGGTGGCTCTTCCAATGGTGGAAGCATCAGCAACAGCG
AAAATGCACTACAAAACCTGAACTTAGCAGTTGGTGGGCTTTCGAA spacer length: 132 repeater length: 23

21726   42308 GGTGGAAATGGTGGTAATGGCGG 
TAACGCAATTGGTAGTGGAGTCGGCGGTAATGGCGGTAATGGCGGTAATGGTGGCTCTTCCAATGGCGGAAGTATCAGCAACAGCG
GAAATGCACTACAGAACCTGAACTTAGCAGTTGGTGGGATTTCGAA spacer length: 132 repeater length: 23

21727   42464 GGTGGAAATGGTGGTAATGGCGG 
AGGACTTAGGTTTCAGTGTTTTTCATTATGCTTCAGCCCTCTTGAGCGAACTACGTGAGCGAAAAGGGCCCCGTCCTCCCGAGACG
GGACTCGGGCAACAAATAAATTAATAATGAGTTATGACTATTCACC

21728   
21729   
21730   crispr 10
21731   816119 TTATCTATCTTTCACTTCTTTAT 

TTTTCTTTTACCTATATTTTATTTATCTATATTTTATTTATCTATATTTTACTTATCTATATTTTACTTATCTATCCTTCTTTTAT
CTGTCTTTCT spacer length: 96 repeater length: 23

21732   816239 TTATCTATCTTTCACTTCTTTAT CTTTCTTTTATCTATCTTTCTTTTATCTATCTTTCTTTTATCTATATTTCA 
spacer length: 51 repeater length: 23

21733   816314 TTATCTATCTTTCACTTCTTTAT AAGTAGCACAAAATTCTTTGATCAACCTTTCTTTCTAAGAAAGGTTGGGGG
21734   
21735   
21736   crispr 11
21737   42275 AACCTGAACTTAGCAGTTGGTGGG 

CTTTCGAAAGGTGGAAATGGTGGTAATGGCGGTAACGCAATTGGTAGTGGAGTCGGCGGTAATGGCGGTAATGGCGGTAATGGTGG
CTCTTCCAATGGCGGAAGTATCAGCAACAGCGGAAATGCACTACA spacer length: 131 repeater length: 24

21738   42431 AACCTGAACTTAGCAGTTGGTGGG 
ATTTCGAAAGGTGGAAATGGTGGTAATGGCGGCGACGCAACTGGTGATGGAGTCGGAGGTAACGGCGGTGATGGTGGTAACGGCGG
CTCTTCCAATGGCGGAAGCATCAGTAACAGCGGAAATGCACTGCA spacer length: 131 repeater length: 24

21739   42587 AACCTGAACTTAGCAGTTGGTGGG 
CTTTCGAAAGGTGGAGTCGGCGGTAATGGCGGTGACGCAACCGGTAGTGGAGTCGGCGGTAATGGCGGTGATGGTGGTAATGGCGG
CTCTTCCAATGGTGGAAGCATCAGTAACAGCGGAAATGCACTACA spacer length: 131 repeater length: 24

21740   42743 AACCTGAACTTAGCAGTTGGTGGG 



CTTTCGAAAGGTGGAGTCGGCGGTAATGGCGGTGACGCAACCGGTAGTGGAGTCGGCGGTAATGGCGGTAATGGTGGTAACGGCGG
CTCTTCCAATGGCGGAACCATCGGCATCGGCGGAAATGCGCTACA spacer length: 131 repeater length: 24

21741   42899 AACCTGAACTTAGCAGTTGGTGGG 
AATCTAATCCTATTAACAATAAATGAAATCCTGATACTAATAAATAAATATCCTCGTTACCAAGAATAAGTACATGAGTTCAGGAA
GCCCTTTCTCCGAATCCATACGCTTAGATTAAAATTTATATAATT

21742   
21743   
21744   crispr 12
21745   3469985 CAATAACAGGAAATGGAAATTACA CAGGGAACCAGGGTAATAAA spacer length: 20 repeater 

length: 24
21746   3470030 CAATAACAGGAAATGGAAATTACA CAGGGAACCAGGGTAATAAA spacer length: 20 repeater 

length: 24
21747   3470075 CAATAACAGGAAATGGAAATTACA 

CAGGAAATCAGGGTAATAAATCAATAACAGGAAATGGAAACTACACAGGAAACCAGGGTAATAAATCAATAACAGGAAATGGAAAC
TACACAGGAAACCAGGGTAATAAA spacer length: 110 repeater length: 24

21748   3470210 CAATAACAGGAAATGGAAATTACA 
TTTTAAAAAGCTTGAGCCAAAGCCTTTTAAAGGTTAACCTCTCTCAATCTGCATGACATGTCCAGACCAGCATATCTTGGAAAAAT
GCTTCTGCACTGGTGTGAGGCCTG

21749   
21750   
21751   crispr 13
21752   668693 CCGGAATCGGCAACATAAACATTG 

CTCTTAGTGTCGACAGCAATGCCTCTTGGATACTCAAATTTCCCTTCCCCACTATAACCATATGAACCCCATGTAGTAACGAATTT
ACCTTTGCTATCAAATTTCTGAATGCGATTGTT spacer length: 119 repeater length: 24

21753   668837 CCGGAATCGGCAACATAAACATTG 
CCTTTAGAGTCTACAGAAACACTTTTTGGCTCTTTAAATTGTCCATTAGAACCACCGGAAGAACCTATTTGTGAGAGGTAATTGCC
GTTGCTGTCAAACTTTTGATAGCGATTGTT spacer length: 116 repeater length: 24

21754   668978 CCGGAATCGGCAACATAAACATTG 
GGAGAAGATAATACAGGAATAAATACTTCAAGTGTTGAGTATGCGCTTGAAAATAAAACAGATGCTCCGGGGTTTGAAATCGTCTA
TGGAGCAGTTTCCCTGCTTGCTGTGTTCCT

21755   
21756   
21757   crispr 14
21758   2866929 GTCTGTATCCTCTTCATCAACAGT GTTCTCTTCATCAGTGTTCTGAA spacer length: 23 repeater 

length: 24
21759   2866977 GTCTGTATCCTCTTCATCAACAGT ATTCTCTTCATTAGTGTTCTGAA spacer length: 23 repeater 

length: 24
21760   2867025 GTCTGTATCCTCTTCATCAACAGT ATATCAGGAAACAATAGAAGATA
21761   
21762   
21763   crispr 15
21764   2700162 AATAAAACATTGATTAAATATTAAC TTAGTTTTACAGATTAAATAATTGA spacer length: 25 

repeater length: 25
21765   2700213 AATAAAACATTGATTAAATATTAAC TCAGTTTTACAGATTAAATAATTGA spacer length: 25 

repeater length: 25
21766   2700264 AATAAAACATTGATTAAATATTAAC AATCAGGGTAATGAGTCAAAGACAG
21767   
21768   
21769   crispr 16
21770   1589045 TCGTAGTCTCCATCGCCATCAAGGTC 

AGCTGAACACGGTGCGTAATTAATTGAAGACATTCCAGCTACTCCAGATATATCCCATGCAGATTTCCTTGTCCACACTGGGCTGT
TTTTAGTCCCTGTGTTTTCATAGGCATTGACATTCATATACACACCTATTAGTAG spacer length: 141 repeater 
length: 26

21771   1589213 TCGTAGTCTCCATCGCCATCAAGGTC 
GGTTAAACATGGTCTTGAACGGACCGCTGGAGAATCAATCACGTTCCATTCAGTTTTTGTTGTCCACACTGGATTGTTTTTAGTCC
CTGTGTTCTCATAACCATACGTCAAACCGTTATTTGCGCCCATCATCAA spacer length: 135 repeater 
length: 26

21772   1589375 TCGTAGTCTCCATCGCCATCAAGGTC 
TTACAGATTAAATAATTGATAATAAAAATATAATAAACTTGAAAAGTGCTTTATATAAGGACAAGATATCACTATTTTTGGAGAAT
TTTTGCAAATTTTTTACTTTCTTGTAGAGAAAATTTCACAGCCGACCAT

21773   
21774   
21775   crispr 17
21776   125668 TTTGTATTCCTTATTTCAGATCTTCA GTGTTTCTCATTTCTAGACA spacer length: 20 repeater 

length: 26
21777   125715 TTTGTATTCCTTATTTCAGATCTTCA GTGTTTCTCATTTCTAGATA spacer length: 20 repeater 

length: 26
21778   125762 TTTGTATTCCTTATTTCAGATCTTCA GTGTTTCTCATTTCTAGATA spacer length: 20 repeater 

length: 26
21779   125809 TTTGTATTCCTTATTTCAGATCTTCA AAATGGAAATTACACAGGAA
21780   



21781   
21782   crispr 18
21783   2823509 ATGATAGACATAGGAGTGATAAACATA GAGATGATAGACACATAGAGGTGATAAACATAGA spacer 

length: 34 repeater length: 27
21784   2823571 ATGATAGACATAGGAGTGATAAACATA AGATAGACATAGAGGCGATAAACATAAA spacer length: 28 

repeater length: 27
21785   2823627 ATGATAGACATAGGAGTGATAAACATA AAATCACTGATAAATCTAAAACATTATG
21786   
21787   
21788   crispr 19
21789   2120259 GCACAAACTTCTTTGATCAACCTTTCT TTCTAAGAAAGGTTGGCTTACAGCTAACAAAAGT spacer 

length: 34 repeater length: 27
21790   2120321 GCACAAACTTCTTTGATCAACCTTTCT GTCTAAGAAAGGTTGGCTTACAACTAACAAAAGT spacer 

length: 34 repeater length: 27
21791   2120383 GCACAAACTTCTTTGATCAACCTTTCT TCGAAAGGTGGAGTCGGCGGCAATGGCGGTGGAG
21792   
21793   
21794   crispr 20
21795   295863 GTTTGATGGCTCCTGGCATGACTGGGAA 

AATCTGGGCGGCGAACTGTACTCTGCCCCTGCAGCCGTCTCATGGGATTCGAACCGTATCGATGTTTTCGCTATAGGTAAAAATAA
GACACTGCAGCATAAGT spacer length: 103 repeater length: 28

21796   295995 GTTTGATGGCTCCTGGCATGACTGGGAA 
GATCTGGGTGGAGAACTTACTGACGGTGTAGCTGTCTCTTCCTGGGCACCCGGTCGGTTGGACTGTTTCTCAGTTGGAACTGATCG
GACACTGCAGCATAGGG spacer length: 103 repeater length: 28

21797   296127 GTTTGATGGCTCCTGGCATGACTGGGAA 
ACAGCTAACAAAAGTAGCACAAAATTCTTTGATCAACCTTTCTTTCTAAGAAAGGTTGGGGGGTAGTTTACGGCAATTAAATCTAT
AATGGACTTAGTTGATC

21798   
21799   
21800   crispr 21
21801   1292211 AATAATAGTAACAATAACAGTAACAATAA CAGTAACAATAACAGTAACAATAACAGTAA spacer length: 

30 repeater length: 29
21802   1292271 AATAATAGTAACAATAACAGTAACAATAA CAGTAACAATAACAGTAACAATAACAGTAACAATAATAGTAA 

spacer length: 42 repeater length: 29
21803   1292343 AATAATAGTAACAATAACAGTAACAATAA TTTTTATCACTTGAGCCGGAATCCGAACTACCATCGTTTGAG
21804   
21805   
21806   crispr 22
21807   3469199 AGTCAATAACAGGAAAAGGAAATTACACAG 

GAAGTCAGGAAACAGTAGAAGAGAATAAATCAAAAACTGGAAGAGGAAATTACACAAGGGCTCAGAAAATAGTAGAAGAAGAGAAT
GAGTCAAAAACAGGAAGAGGAAATTACACAGGGACTCAAGAAATAGTAAAAGAGAATAAT spacer length: 146 
repeater length: 30

21808   3469376 AGTCAATAACAGGAAAAGGAAATTACACAG AGATTCAGGAAACAGCAAAAGAAGAAAAT spacer length: 
29 repeater length: 30

21809   3469436 AGTCAATAACAGGAAAAGGAAATTACACAG AAGGTTGGCTTACAGCTAACAAAAGTAGC
21810   
21811   
21812   crispr 23
21813   4012718 CTTCAAAGAAAGAATAACTTCAAAAAAAGA ATAACTTCAAAAAAAGAATA spacer length: 20 

repeater length: 30
21814   4012769 CTTCAAAGAAAGAATAACTTCAAAAAAAGA ATAACTTCAAAGAAAGAATA spacer length: 20 

repeater length: 30
21815   4012820 CTTCAAAGAAAGAATAACTTCAAAAAAAGA TTCAAAGAAAGAATAACTTA
21816   
21817   
21818   crispr 24
21819   4059117 GTCAAATGAATTTTTGCTCAAGCTTTTTTT AAAAAGCTCACAAAAAACCAAAATT spacer length: 25 

repeater length: 30
21820   4059173 GTCAAATGAATTTTTGCTCAAGCTTTTTTT TAAAAGATCTCAAAAAACCAAAATT spacer length: 25 

repeater length: 30
21821   4059229 GTCAAATGAATTTTTGCTCAAGCTTTTTTT AGCACAAAATTCTTTGATCAACCTT
21822   
21823   
21824   crispr 25
21825   200327 GTTTCAATCCTTGTTTTAGTGGATCTTGCT 

CACGAATAATTACATCCTTTTCGTGTACTCCCATATATGTAATGTTTCAATCCTTGTTTTAGTGGATCCTGCTCACGAATTCTAGA
TTAAGTCCTGAACAATTTGCAAATGAGA spacer length: 114 repeater length: 30

21826   200472 GTTTCAATCCTTGTTTTAGTGGATCTTGCT CACGAATATGATGGAGGACTTTGTAACATCTCTGTTCCCAGATA 
spacer length: 44 repeater length: 30

21827   200547 GTTTCAATCCTTGTTTTAGTGGATCTTGCT CACGAATAATTATGTCGTATTTTACATTTAGGAGGATTGA 
spacer length: 40 repeater length: 30



21828   200618 GTTTCAATCCTTGTTTTAGTGGATCTTGCT CACGAATATATGATATAATAGATTTGGTTGGAAAAATGGAAATGT 
spacer length: 45 repeater length: 30

21829   200694 GTTTCAATCCTTGTTTTAGTGGATCTTGCT CACGAATAGACATACGCGCAGCCAAGCAATGTTACTCAATGG 
spacer length: 42 repeater length: 30

21830   200767 GTTTCAATCCTTGTTTTAGTGGATCTTGCT CACGAATACTGTCCCCTGCCCCGTTTCATATGATCCAGTCG 
spacer length: 41 repeater length: 30

21831   200839 GTTTCAATCCTTGTTTTAGTGGATCTTGCT CACGAATCAATGGTGGTCTATTGTGAGTGGTCTTACTTACA 
spacer length: 41 repeater length: 30

21832   200911 GTTTCAATCCTTGTTTTAGTGGATCTTGCT 
CACGAATAGTGTAATATGAAGAATATTGAAGAAGCCGTCTTTTCAATCAGG spacer length: 51 repeater 
length: 30

21833   200993 GTTTCAATCCTTGTTTTAGTGGATCTTGCT 
CACGAATTGAGCAGCGCAGAAGCACGTAAACTAGACATTTTGTGTTTCAATCCTTGTTTTAGTGAATCTTGCTAACGAATATTGTG
GTGGGAATCGGAAGAAGAATATGAGGAAC spacer length: 115 repeater length: 30

21834   201139 GTTTCAATCCTTGTTTTAGTGGATCTTGCT AACGAATTGTGGAGAAGCATAGAGTTAGGAAAGTATCACCTA 
spacer length: 42 repeater length: 30

21835   201212 GTTTCAATCCTTGTTTTAGTGGATCTTGCT AACGAATCTTTTGGGCAACTGAAGGAAACCTGAACCTGACAC 
spacer length: 42 repeater length: 30

21836   201285 GTTTCAATCCTTGTTTTAGTGGATCTTGCT AACGAATGATCTGCCTGGGTGGGTGGAATGCTGAGGTATATG 
spacer length: 42 repeater length: 30

21837   201358 GTTTCAATCCTTGTTTTAGTGGATCTTGCT CACGAATAAGGCAGGACCGGAAAGATTAGAAGCCGCATTAAAA 
spacer length: 43 repeater length: 30

21838   201432 GTTTCAATCCTTGTTTTAGTGGATCTTGCT CACGAATATCACCACTAGATGCAGCAGCAGCAACACAGGCAC 
spacer length: 42 repeater length: 30

21839   201505 GTTTCAATCCTTGTTTTAGTGGATCTTGCT CACGAATTCAAAAAGAGCATCTGCATATGGAATTCCATCCG 
spacer length: 41 repeater length: 30

21840   201577 GTTTCAATCCTTGTTTTAGTGGATCTTGCT CACGAATTTTGTTGACGGCGTTGGGGTTTTTGGGCAATTGG 
spacer length: 41 repeater length: 30

21841   201649 GTTTCAATCCTTGTTTTAGTGGATCTTGCT CACGAATACTACTATGGAACTCAAAGAACTCAATGAAAAAT 
spacer length: 41 repeater length: 30

21842   201721 GTTTCAATCCTTGTTTTAGTGGATCTTGCT CACGAATTTTTTATAGTACGTTTGTTTAAACCATCGTT spacer 
length: 38 repeater length: 30

21843   201790 GTTTCAATCCTTGTTTTAGTGGATCTTGCT CACGAATATCGTGGATCAGGGGGAAACAGCGCAGGAGAGAAA 
spacer length: 42 repeater length: 30

21844   201863 GTTTCAATCCTTGTTTTAGTGGATCTTGCT CACGAATTCGAACAGGAAGCAGTACAAAAGCCTCTGGAGGTC 
spacer length: 42 repeater length: 30

21845   201936 GTTTCAATCCTTGTTTTAGTGGATCTTGCT CACGAATAGGGACAATCTGCAACAGGCCAAAGCTCAAAGTTG 
spacer length: 42 repeater length: 30

21846   202009 GTTTCAATCCTTGTTTTAGTGGATCTTGCT CACGAATTCCCATGTTTTTGAATTGTGCTTATAGAAGGAATGA 
spacer length: 43 repeater length: 30

21847   202083 GTTTCAATCCTTGTTTTAGTGGATCTTGCT CACGAATTTTCAGTTTGGGGAGCATGGATAATAATATCCTG 
spacer length: 41 repeater length: 30

21848   202155 GTTTCAATCCTTGTTTTAGTGGATCTTGCT CACGAATTCGAAGTCAATGAAGTCATATCGCTCTCATCAACTCC 
spacer length: 44 repeater length: 30

21849   202230 GTTTCAATCCTTGTTTTAGTGGATCTTGCT CACGAATAAAAGGAGAAGGCTGGAAGCGTACCGATGGATCAA 
spacer length: 42 repeater length: 30

21850   202303 GTTTCAATCCTTGTTTTAGTGGATCTTGCT CACGAATAATAATCCAATTTGTTAACGTCAACCGTGGGA spacer 
length: 39 repeater length: 30

21851   202373 GTTTCAATCCTTGTTTTAGTGGATCTTGCT CACGAATGGTTGCGGTACACGCGAGCCTATATGGAGTGTGA 
spacer length: 41 repeater length: 30

21852   202445 GTTTCAATCCTTGTTTTAGTGGATCTTGCT CACGAATTGTGATTTTTTGAGCAGTGGAGCCGAAACGTAAT 
spacer length: 41 repeater length: 30

21853   202517 GTTTCAATCCTTGTTTTAGTGGATCTTGCT CACGAATTTGTAATGGTCGAGTGCTACCATCTGAGTTCCAG 
spacer length: 41 repeater length: 30

21854   202589 GTTTCAATCCTTGTTTTAGTGGATCTTGCT CACGAATAAGTCAGGATGGTAGATTTTGACGAGTTGTTTA 
spacer length: 40 repeater length: 30

21855   202660 GTTTCAATCCTTGTTTTAGTGGATCTTGCT CACGAATTAAGTTTGCTCAGGAAGTTCAGGGGGTGGTCTGATG 
spacer length: 43 repeater length: 30

21856   202734 GTTTCAATCCTTGTTTTAGTGGATCTTGCT CACGAATTAGAAAAATTAACTCCGGTATGGAACACGCTTAAAA 
spacer length: 43 repeater length: 30

21857   202808 GTTTCAATCCTTGTTTTAGTGGATCTTGCT CACGAATTCCCAAGGTGTTTTCCTTCTTCTCTAGCTCTTT 
spacer length: 40 repeater length: 30

21858   202879 GTTTCAATCCTTGTTTTAGTGGATCTTGCT CACGAATTGGTTTCCAGGTACTCTATGAAAAACAAGTTGAA 
spacer length: 41 repeater length: 30

21859   202951 GTTTCAATCCTTGTTTTAGTGGATCTTGCT CACGAATATATAAAGTTTGTCCGTAGTATGTGGATAAAAAA 
spacer length: 41 repeater length: 30

21860   203023 GTTTCAATCCTTGTTTTAGTGGATCTTGCT CACGAATTTTGAGTCTATGTCTTTTCAAGCTTTACAGATAG 
spacer length: 41 repeater length: 30

21861   203095 GTTTCAATCCTTGTTTTAGTGGATCTTGCT CACGAATGAGAAAAGACTTCCAAAAAAGGAGAGGATTCTG 
spacer length: 40 repeater length: 30

21862   203166 GTTTCAATCCTTGTTTTAGTGGATCTTGCT CACGAATGAGTGCATCATCGGATAGCGGAAACGGACTTACA 



spacer length: 41 repeater length: 30
21863   203238 GTTTCAATCCTTGTTTTAGTGGATCTTGCT CACGAATAGTTAAGTAACGGTGGTTTGATTCCACCTAATCTTTT 

spacer length: 44 repeater length: 30
21864   203313 GTTTCAATCCTTGTTTTAGTGGATCTTGCT CACGAATCGTATGTTTCTGTTTCAGAACTGTAATTTTCGTCA 

spacer length: 42 repeater length: 30
21865   203386 GTTTCAATCCTTGTTTTAGTGGATCTTGCT CACGAATTATGTGTGGAAGAGTGTGGATACATGGAACTATACC 

spacer length: 43 repeater length: 30
21866   203460 GTTTCAATCCTTGTTTTAGTGGATCTTGCT CACGAATTGGTTTTCCATAGCAATCTTTCACTATTTTTTCAA 

spacer length: 42 repeater length: 30
21867   203533 GTTTCAATCCTTGTTTTAGTGGATCTTGCT CACGAATAAGTTTAGTAATTCGCATTCCAGCTTTAATTTTA 

spacer length: 41 repeater length: 30
21868   203605 GTTTCAATCCTTGTTTTAGTGGATCTTGCT CACGAATCTACATGTATATAGATCCTAAAAAACACTGTAATAA 

spacer length: 43 repeater length: 30
21869   203679 GTTTCAATCCTTGTTTTAGTGGATCTTGCT CACGAATAAGAAGCTTACCCCGATGAACCAAGCGATGAAGAC 

spacer length: 42 repeater length: 30
21870   203752 GTTTCAATCCTTGTTTTAGTGGATCTTGCT CACGAATAATTTAAAATCCACTTCCAAGTGATCGACGGTTCCGTA 

spacer length: 45 repeater length: 30
21871   203828 GTTTCAATCCTTGTTTTAGTGGATCTTGCT CACGAATCAAGCTCTGGAACCTTCTGAGCTTGTTCAATCGC 

spacer length: 41 repeater length: 30
21872   203900 GTTTCAATCCTTGTTTTAGTGGATCTTGCT CACGAATTATTAAAAACCAGAGATAAAAGAACATCTATAG 

spacer length: 40 repeater length: 30
21873   203971 GTTTCAATCCTTGTTTTAGTGGATCTTGCT CACGAATTGCAAAGGATCGAATGATAGATTATTCTTGTTC 

spacer length: 40 repeater length: 30
21874   204042 GTTTCAATCCTTGTTTTAGTGGATCTTGCT CACGAATCTAGCCGGTTTTCAGGAAACTCTAAAAAACCATAC 

spacer length: 42 repeater length: 30
21875   204115 GTTTCAATCCTTGTTTTAGTGGATCTTGCT CACGAATAAAAAAATGAATGAATCATACAAACAAACAGGAATT 

spacer length: 43 repeater length: 30
21876   204189 GTTTCAATCCTTGTTTTAGTGGATCTTGCT CACGAATGGTTGGATTAACCTCCACAAGCTTCCTAAAGCAACT 

spacer length: 43 repeater length: 30
21877   204263 GTTTCAATCCTTGTTTTAGTGGATCTTGCT CACGAATATCATTCGAGGAGATCAAACAAGAACTAGGTGAAA 

spacer length: 42 repeater length: 30
21878   204336 GTTTCAATCCTTGTTTTAGTGGATCTTGCT CACGAATTAATTCCGCAAAAGTTATTACTTGATATCAGGAAA 

spacer length: 42 repeater length: 30
21879   204409 GTTTCAATCCTTGTTTTAGTGGATCTTGCT CACGAATGAGAGTATGTCAAGGGTATAAGCTGTCCTGAAGAAA 

spacer length: 43 repeater length: 30
21880   204483 GTTTCAATCCTTGTTTTAGTGGATCTTGCT CACGAATAGAGAATGTAGAAGAAACCATAGAGGAAGTCCAGC 

spacer length: 42 repeater length: 30
21881   204556 GTTTCAATCCTTGTTTTAGTGGATCTTGCT CACGAATAAATATTGCGCCCATGTTAGCTCCATTTTCATT 

spacer length: 40 repeater length: 30
21882   204627 GTTTCAATCCTTGTTTTAGTGGATCTTGCT CACGAATATATTTTGGTTTGTGTTTCATACTCCTCCTTTTTCT 

spacer length: 43 repeater length: 30
21883   204701 GTTTCAATCCTTGTTTTAGTGGATCTTGCT CACGAATAACTCCCTGGTTCTTTCCAACGACTATACATTCCACA 

spacer length: 44 repeater length: 30
21884   204776 GTTTCAATCCTTGTTTTAGTGGATCTTGCT CACGAATAAGGCTTCTTTCGAACTGCAGGTAATGATAACGTT 

spacer length: 42 repeater length: 30
21885   204849 GTTTCAATCCTTGTTTTAGTGGATCTTGCT CACGAATATGTAATTGCTGTGACCTTGTTGTGAATATCAT 

spacer length: 40 repeater length: 30
21886   204920 GTTTCAATCCTTGTTTTAGTGGATCTTGCT CACGAATAAATACGAAATGCGGTAATTCACGCAATATATTCA 

spacer length: 42 repeater length: 30
21887   204993 GTTTCAATCCTTGTTTTAGTGGATCTTGCT CACGAATTTCAAAAAGAGCATCCGAGTATGGAATACCAGGTG 

spacer length: 42 repeater length: 30
21888   205066 GTTTCAATCCTTGTTTTAGTGGATCTTGCT CACGAATAACCTACTACACTCTAATATTATTTATTATTTT 

spacer length: 40 repeater length: 30
21889   205137 GTTTCAATCCTTGTTTTAGTGGATCTTGCT CACGAATATATATTATACTAAGTCCTTTTCGTTCCCCTATCA 

spacer length: 42 repeater length: 30
21890   205210 GTTTCAATCCTTGTTTTAGTGGATCTTGCT CACGAATATTTACAGGTCAATCACTTATTAATATATTAAA 

spacer length: 40 repeater length: 30
21891   205281 GTTTCAATCCTTGTTTTAGTGGATCTTGCT CACGAATACGACACGAAGCTTTCATACACGTTTCCTTAAAT 

spacer length: 41 repeater length: 30
21892   205353 GTTTCAATCCTTGTTTTAGTGGATCTTGCT CACGAATACGTCAGCAGGTGCAAACTTTGGATGCATGATA 

spacer length: 40 repeater length: 30
21893   205424 GTTTCAATCCTTGTTTTAGTGGATCTTGCT AGAGTGCATGAAAGTACACGAGGATTTTTTCTTCAAGTAC
21894   
21895   
21896   crispr 26
21897   9731 AATATATGGTATGACTTTCAGGTATGAATAT GTGGTATGACTTTCAGGTAT spacer length: 20 repeater 

length: 31
21898   9783 AATATATGGTATGACTTTCAGGTATGAATAT 

GTGGTATGACTTTCAGGTATGAATATGTGGTATGACTTTCAGGTATGAATATGTGGTATGACTTTCAGGTAT spacer 
length: 72 repeater length: 31

21899   9887 AATATATGGTATGACTTTCAGGTATGAATAT 



TTTCTTTTCCTTCTTCTATAGAAATTATGTATTCGTGAGCAAGATCCAATAAAACAAGGATTGAAACAAATG
21900   
21901   
21902   crispr 27
21903   2791482 TAAGGGAATAAAAAGGAATAAGAAACGGAAT AAGACAGAGCAGACAAGAGAGTA spacer length: 23 

repeater length: 31
21904   2791537 TAAGGGAATAAAAAGGAATAAGAAACGGAAT AAGACAGAGCAGACAAGAGAGTG spacer length: 23 

repeater length: 31
21905   2791592 TAAGGGAATAAAAAGGAATAAGAAACGGAAT AAAAAGAATAAGAAACGGAATAA
21906   
21907   
21908   crispr 28
21909   2137937 CCAGAATCCGAACTACCATCATTTGAGCCGGA 

ATCTGAGCTTCCGTCACTTGAGCCGGAATCCGAGTTTTTATCACTTGAGCCAGAATCCGAACTGCCATCACTTGA spacer 
length: 75 repeater length: 32

21910   2138045 CCAGAATCCGAACTACCATCATTTGAGCCGGA 
GTCTGAGTTTTTATCATTTGAGCCGGAATCTGAGCTTCCGTCACTTGAGCCAGAATCTGAACTACCATCACTTGA spacer 
length: 75 repeater length: 32

21911   2138153 CCAGAATCCGAACTACCATCATTTGAGCCGGA 
TTTCAGTGTTTTTCATTATGCTTCAGCCCTCTTGAGCGAACTACGTGAGCGAAAAGGGCCCCGTCCTCCCGAGAC

21912   
21913   
21914   crispr 29
21915   1437924 CCGCAACCCTTTTGAAAAAAGGCTTGACCGAAAA 

CCTTTTTTAAAAAACTGCTTGACCGCAACCCTTTTGAAAAAATTGCTTG spacer length: 49 repeater length: 
34

21916   1438008 CCGCAACCCTTTTGAAAAAAGGCTTGACCGAAAA CCTTTTTAAAAAACTGCTTG spacer length: 20 
repeater length: 34

21917   1438063 CCGCAACCCTTTTGAAAAAAGGCTTGACCGAAAA AAGTACACGAGGATTTTTTC
21918   
21919   
21920   crispr 30
21921   3729889 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC TACAGCCTGTACAATCAGAACTAGAAGCACATTCTG 

spacer length: 36 repeater length: 37
21922   3729963 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC ATTTTAAGTTATCTGATGGAGCTAAAGAACTGATT 

spacer length: 35 repeater length: 37
21923   3730036 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC TAATTTAGTTCTAGAAGAAGCAATTAAAAGAGGCA 

spacer length: 35 repeater length: 37
21924   3730109 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC TTAAGGTATAGGTTTCTGTACCGATTGAGTGGTAT 

spacer length: 35 repeater length: 37
21925   3730182 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC AGTTTTATCGTACCGTTGTCGTCTTTTAATCCG 

spacer length: 33 repeater length: 37
21926   3730253 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC TTACTTTTATTTAGTTATGTAGCGGCTGCTGCTAC 

spacer length: 35 repeater length: 37
21927   3730326 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC TAATTGCAGCATCTTCAGTTGCAGTTGCCGAATA 

spacer length: 34 repeater length: 37
21928   3730398 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC TCACCTTCAATCAATTATTAAGTAGTCAATCACT 

spacer length: 34 repeater length: 37
21929   3730470 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC ATAACAGTTCCATATTTTGAGAATGTTGTGTGCCA 

spacer length: 35 repeater length: 37
21930   3730543 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC CCTCTTATAGAGTTAAACGGTGGAGAGCATAGGAT 

spacer length: 35 repeater length: 37
21931   3730616 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC TTACTAACGGGCCTATAGAAATTCCATCAGGAA 

spacer length: 33 repeater length: 37
21932   3730687 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC CTCCGTAGTTGGAGATATAGTCGTATACCGTCATCGT 

spacer length: 37 repeater length: 37
21933   3730762 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC ATTCCTGGTGGTGATCCCCTCTGCAAATGGTTA 

spacer length: 33 repeater length: 37
21934   3730833 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC CTATGTGTCTGACAGTAAGTAAATGTGAAAAAAAT 

spacer length: 35 repeater length: 37
21935   3730906 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC TCCCTTCAGAACGTGGTTCTCTCGCAGAGTTTTTG 

spacer length: 35 repeater length: 37
21936   3730979 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC CGGAGATGTGCATACTTCCCTCTAACGTTTTTAAT 

spacer length: 35 repeater length: 37
21937   3731052 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC TAAAGTATGTGGCTGGCGACGGCACAGGTGATTATG 

spacer length: 36 repeater length: 37
21938   3731126 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC CCCATCATCTTTCGTACTCGTTCCCTTTCATCTT 

spacer length: 34 repeater length: 37
21939   3731198 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC AGCGCATTCTCTCCGGCAGTTTGCAGCATCGTAA 

spacer length: 34 repeater length: 37
21940   3731270 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC TAACAAAGCCATTATAACCGCAACAGTAATGCCA 



spacer length: 34 repeater length: 37
21941   3731342 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC AAGTACTGTTGAGCCACTACACTTTGAATATGAAA 

spacer length: 35 repeater length: 37
21942   3731415 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC CATACTTTCTCGGCAAAGTAGTCTATACCAGTCTT 

spacer length: 35 repeater length: 37
21943   3731488 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC CCAAATATCTTTTTCTTGAATGCAAAAACCGAAA 

spacer length: 34 repeater length: 37
21944   3731560 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC AAATATATACAAGTTAATTACGAAGTATCTACTA 

spacer length: 34 repeater length: 37
21945   3731632 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC ATTTTAGCTATCAAGTCTTTTGTTTCAGATTCCTTA 

spacer length: 36 repeater length: 37
21946   3731706 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC AAATTTTTCACAGGTGTCAAAAAAGACGTAACA 

spacer length: 33 repeater length: 37
21947   3731777 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC CACAGACTATATAAACCATAGTTATCTACCATCCA 

spacer length: 35 repeater length: 37
21948   3731850 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC ATCATCCTCTACTTGCTCAGTCTTTCTGCTGGTTT 

spacer length: 35 repeater length: 37
21949   3731923 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC TTAAAATCGCAAAAGGTGCATCAAGAATCAAAGG 

spacer length: 34 repeater length: 37
21950   3731995 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC TTAGATTCAATTTCATATCGAAAGTTAGAGAAC 

spacer length: 33 repeater length: 37
21951   3732066 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC TGAATTATTCCCTGAAGAATTCGACTATCTAGAAGGA 

spacer length: 37 repeater length: 37
21952   3732141 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC CACCAACCGCCTACAAGCTCTTCAGGGAGTACCA 

spacer length: 34 repeater length: 37
21953   3732213 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC CACAAGCGAAGCAGGCAATTCAACAACTGATTTC 

spacer length: 34 repeater length: 37
21954   3732285 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC GTGATTGGGATACAACGTTAAAATTTCTTGAAA 

spacer length: 33 repeater length: 37
21955   3732356 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC AAAGAAAATGAAATCAGAATAAAAGAGTTGAAG 

spacer length: 33 repeater length: 37
21956   3732427 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC AATTTTGAGCGTTCTTTCATCACTCAACCTCTGAACA 

spacer length: 37 repeater length: 37
21957   3732502 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC TATAATCATCTGACATTTTGCCTACTCCTTAAAAGA 

spacer length: 36 repeater length: 37
21958   3732576 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC TCAGGATAGCAGACTTGCAAGCTGTGCAAAGAATCA 

spacer length: 36 repeater length: 37
21959   3732650 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC ATGAAAATCAGGAAGCCGGGGGTGTATATTCAGATG 

spacer length: 36 repeater length: 37
21960   3732724 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC TTAAAAAAGCTAACGGTGCATCCAGAATAAAAGGGG 

spacer length: 36 repeater length: 37
21961   3732798 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC TCCAATTAATAGCCCTCCGGTAAAACGGTTTTTGAC 

spacer length: 36 repeater length: 37
21962   3732872 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC GTTCCGAGTGGTTCGGAGCCAGGGACTTACAGGAG 

spacer length: 35 repeater length: 37
21963   3732945 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC TTTTGCAGGAAAACAAAAATAATTTCTCTTTTTTAT 

spacer length: 36 repeater length: 37
21964   3733019 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC TTATTATCGTTGTATATATCATATGATTACGGACA 

spacer length: 35 repeater length: 37
21965   3733092 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC TGGAAGAGACGGGAGCTATACATCAACAATAGGTT 

spacer length: 35 repeater length: 37
21966   3733165 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC TCAAGTCTTTAGTTTGTGATTCCTTACACTTAATG 

spacer length: 35 repeater length: 37
21967   3733238 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC ATCACCTTCATATTATACTTATCAATTGTAGATCC 

spacer length: 35 repeater length: 37
21968   3733311 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC AGGTCTTGGAGATACTTATTTTCTGTTTCTGTAAA 

spacer length: 35 repeater length: 37
21969   3733384 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC GACAACCGTGGGCTTCTTTAATTATTGAAGGATTA 

spacer length: 35 repeater length: 37
21970   3733457 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC ATGCTTATTATGTATTGTAAAAGGGCGAGTGCCCAAC 

spacer length: 37 repeater length: 37
21971   3733532 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC CCATATGGAACCCACTTGATATAAAAATGAAAGATCC 

spacer length: 37 repeater length: 37
21972   3733607 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC TAATGTTTTCACTAATTCTTCCAAATTGACGTCA 

spacer length: 34 repeater length: 37
21973   3733679 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC TGCGCAGGAACTCAAAAAATACTCGACGGAAACGT 

spacer length: 35 repeater length: 37
21974   3733752 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC CTGAATGGAAAAATAGACTGGAAAAACTTAGCGAA 

spacer length: 35 repeater length: 37
21975   3733825 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC AACATATAGTGCTTGACAAGACCAGCAAAGGCAAAG 

spacer length: 36 repeater length: 37



21976   3733899 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC TGTCTTCAGTCATGATTTATCTTCCTCGTAAGCTT 
spacer length: 35 repeater length: 37

21977   3733972 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC TCGAGTAGGATCTCCTCTGGATAATGCTCAGATACT 
spacer length: 36 repeater length: 37

21978   3734046 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC ATCAAATAATAGCAGAATCAACAAAAGAAACACA 
spacer length: 34 repeater length: 37

21979   3734118 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC CAGTCTATTTTTCATGCTCGTGCGAGAAGTGCTGA 
spacer length: 35 repeater length: 37

21980   3734191 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC ACATTTTCAAGGAATATAATTTCGGGTCTTTTTTC 
spacer length: 35 repeater length: 37

21981   3734264 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC CAGCTTCCAATATCTCATCATCTGTTACAACT 
spacer length: 32 repeater length: 37

21982   3734334 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC TTCGAATTACGGTAACTGACGCCAGCATTCAGGC 
spacer length: 34 repeater length: 37

21983   3734406 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC TAGTTTTCTATCAATGGCAATATAACAGTCAACT 
spacer length: 34 repeater length: 37

21984   3734478 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC TCCATCGTTGTGACAACGAAATGATCAAGCTTTGT 
spacer length: 35 repeater length: 37

21985   3734551 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC GATAAAGAAGGAAACACGTGCATTTTAGCATATGC 
spacer length: 35 repeater length: 37

21986   3734624 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC ACTCGAATTCAACTGCACGTTCCGCATCGTAAAAA 
spacer length: 35 repeater length: 37

21987   3734697 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC TTCAATCGAATTTGATTCATCTGATAAGCTCTTTC 
spacer length: 35 repeater length: 37

21988   3734770 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC TCTGGATCTCTAAAGGTTGTAACGTCCATACCCCC 
spacer length: 35 repeater length: 37

21989   3734843 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC TTTTTCATAATTCCTTTGAGAATCTGCCCGTACAC 
spacer length: 35 repeater length: 37

21990   3734916 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC TCAAATGTAGTCAATAATACAATTCTTTCGTCT 
spacer length: 33 repeater length: 37

21991   3734987 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC AAAATAATAATATTACAAACGGTATGGGAATCAG 
spacer length: 34 repeater length: 37

21992   3735059 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC GTAGAATCAATTAACTTTCAGTTCAGGGGCCTC 
spacer length: 33 repeater length: 37

21993   3735130 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC TAGTATAAATACATACCATATGCAGTATAAAATATA 
spacer length: 36 repeater length: 37

21994   3735204 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC TGGCAAGCTCTACCAGCAACAAAAATAATTAAAAA 
spacer length: 35 repeater length: 37

21995   3735277 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC GCGACTTAAGAAGCTCTTGCCCAATCTGGAAATTAA 
spacer length: 36 repeater length: 37

21996   3735351 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC TTCGGTGAATATCCCAATATTGGGATTAATGCTTAT 
spacer length: 36 repeater length: 37

21997   3735425 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC TTCGGTGAATATCCCAATATTGGGATTAATGCTTAT 
spacer length: 36 repeater length: 37

21998   3735499 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC TCAGTAAAATATATATCATGAATCTGCCCTGCCTGTAG 
spacer length: 38 repeater length: 37

21999   3735575 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC AAATAGTAACATAAGAGGTTTGAAAACAATGAGCAA 
spacer length: 36 repeater length: 37

22000   3735649 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC AGGAATCCACACCTTACAAACTTCCTCCTCGATACTG 
spacer length: 37 repeater length: 37

22001   3735724 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC CAGAGGAATTACTACAGAAATGGGGGTGGAACCAAT 
spacer length: 36 repeater length: 37

22002   3735798 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC CGGCAGGATCTTCAGCTATCATCTTAATATCTGC 
spacer length: 34 repeater length: 37

22003   3735870 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC TCTCCGTCTTCAACTAGATACAGGATATTTGCTTT 
spacer length: 35 repeater length: 37

22004   3735943 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC CAGGTTATGCCGTCGTCTATAGCGGTGCAATGATC 
spacer length: 35 repeater length: 37

22005   3736016 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC CATTTACTTTCTAATTTAGCCTTAAATTTTCCAA 
spacer length: 34 repeater length: 37

22006   3736088 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC TGAATCCTCTGAAAAATACAAAGTAACAGTCT 
spacer length: 32 repeater length: 37

22007   3736158 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC CTCCTTACTTCAATTGTTTTCAATCCTTCAACAATA 
spacer length: 36 repeater length: 37

22008   3736232 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC TGAAAATCATCCCAAGTTCTAAGGTATGACTTTCCAT 
spacer length: 37 repeater length: 37

22009   3736307 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC ACATCCCTGCTGATCCTCTACGTACTTCAGCCAGT 
spacer length: 35 repeater length: 37

22010   3736380 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC TTATAAAGAGTTATTATCTAAAGGGCAAATCAAT 
spacer length: 34 repeater length: 37

22011   3736452 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC CTATGTATCAAACAAACCTACTAGACGGTGATGT 



spacer length: 34 repeater length: 37
22012   3736524 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC GTAATTCAGCTAGCATTTGTGCTAATCAACCTAACC 

spacer length: 36 repeater length: 37
22013   3736598 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC TCTTATAGTGCTGGCTCTAGGTGTCTTATGTCT 

spacer length: 33 repeater length: 37
22014   3736669 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC TATGGTCAAATAATAGAGTAACCGGTTTTGTTAG 

spacer length: 34 repeater length: 37
22015   3736741 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC GGGGTTTTCGTGATAACTTGCCCGGAGAAAAGCAT 

spacer length: 35 repeater length: 37
22016   3736814 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC AAATTAAAGCTGTTCCAGTCATTGTATACCACCA 

spacer length: 34 repeater length: 37
22017   3736886 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC TTCGATGCTGGGCTGATGTCAGCCAGGGTTAACCCCA 

spacer length: 37 repeater length: 37
22018   3736961 ATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAAC CTTTGATCAACCTTTCTTTCTAAGAAAGGTTGGGGGG
22019   
22020   
22021   crispr 31
22022   271456 CGTGAGCGAAAAGGGCCCCGTCCTCCCGAGACAGGACTT 

GGGTTTCAGTGTTTTTCATTATGCTTCAGCCCTCTTGAGCGAACT spacer length: 45 repeater length: 39
22023   271541 CGTGAGCGAAAAGGGCCCCGTCCTCCCGAGACAGGACTT 

AGGTTTCAGTGTTTTTCATTATGCTTCAGCCCTCTTGAGCGAACT spacer length: 45 repeater length: 39
22024   271626 CGTGAGCGAAAAGGGCCCCGTCCTCCCGAGACAGGACTT 

AGGTTTCAGTGTTTTTCATTATGCTTCAGCCCTCTTGAGCGAACT spacer length: 45 repeater length: 39
22025   271711 CGTGAGCGAAAAGGGCCCCGTCCTCCCGAGACAGGACTT 

AGGAAGTTGGGTAAAAGTAGTTGTGTGTGGCCAATTGTAAAATGT
22026   
22027   
22028   crispr 32
22029   2537948 TACGGTTCTCGATCAACCGTTGCGCCGGTTGATCACGCC 

GATAGGGTTTGGGGATAAGATTTCTAAATTCAAATGTCA spacer length: 39 repeater length: 39
22030   2538027 TACGGTTCTCGATCAACCGTTGCGCCGGTTGATCACGCC 

GATAGGGTTTGGGGATAAGATTTCCAAATTCAAATGTCA spacer length: 39 repeater length: 39
22031   2538106 TACGGTTCTCGATCAACCGTTGCGCCGGTTGATCACGCC 

AACGGAATAAAAAGGAATAAAAAAGGGAATAAAGTAAAG
22032   
22033   
22034   crispr 33
22035   42588 ACCTGAACTTAGCAGTTGGTGGGCTTTCGAAAGGTGGAGT 

CGGCGGTAATGGCGGTGACGCAACCGGTAGTGGAGTCGGCGGTAATGGCGGTGATGGTGGTAATGGCGGCTCTTCCAATGGTGGAA
GCATCAGTAACAGCGGAAATGCACTACAA spacer length: 115 repeater length: 40

22036   42744 ACCTGAACTTAGCAGTTGGTGGGCTTTCGAAAGGTGGAGT 
CGGCGGTAATGGCGGTGACGCAACCGGTAGTGGAGTCGGCGGTAATGGCGGTAATGGTGGTAACGGCGGCTCTTCCAATGGCGGAA
CCATCGGCATCGGCGGAAATGCGCTACAA spacer length: 115 repeater length: 40

22037   42900 ACCTGAACTTAGCAGTTGGTGGGCTTTCGAAAGGTGGAGT 
AAATAATTGATAATAAAAATATAATAAACTTGAAAAGTGCTTTATATAAGGACAAGATATCACTATTTTTGGAGAATTTTTGCAAA
TTTTTTACTTTCTTGTAGAGAAAATTTCA

22038   
22039   
22040   crispr 34
22041   3264035 CGGGTAATTCAGCCCTCTTGAGCGAACGAAGTGAGCGAAA AGGGCACCGTCCTCTCCCGAGACGGAAT spacer 

length: 28 repeater length: 40
22042   3264104 CGGGTAATTCAGCCCTCTTGAGCGAACGAAGTGAGCGAAA AGGGCACCGTCCTCCCGAGACGGAAT spacer 

length: 26 repeater length: 40
22043   3264171 CGGGTAATTCAGCCCTCTTGAGCGAACGAAGTGAGCGAAA TAACAATAAATGAAATCCTGATACTA
22044   
22045   
22046   GCA_000970325.1_ASM97032v1_genomic.fna(findCrispr):
22047   START       REPEAT                           

SPACER                                             
22048   crispr 1
22049   1276314 CGACATAATTCTAGATTCCGA AGCTGAAGCTGGTTTTGGTA spacer length: 20 repeater 

length: 21
22050   1276356 CGACATAATTCTAGATTCCGA AGCTGAAGCTGGTTTTGGTA spacer length: 20 repeater 

length: 21
22051   1276398 CGACATAATTCTAGATTCCGA AACTGAAGCTGATTTTGGTA spacer length: 20 repeater 

length: 21
22052   1276440 CGACATAATTCTAGATTCCGA AGATTCCTCTGATACATCAC
22053   
22054   
22055   crispr 2
22056   1220179 AGATGTGATTTCAACAGATTCCTCTGA 



CACATCATCTACAACAGGAGGAACTTCAGAAGGTTCATCTGATGCATCATCAACAG spacer length: 56 repeater 
length: 27

22057   1220263 AGATGTGATTTCAACAGATTCCTCTGA 
TACATCATCTACAACAGGAGGAGCTTCAGAAGGTTCATCTGATGCATCATCAACAG spacer length: 56 repeater 
length: 27

22058   1220347 AGATGTGATTTCAACAGATTCCTCTGA 
CACATCATCTACAACAGGAGGAACTTCAGCAGGTTCATCTGATGCATCATCAACAG spacer length: 56 repeater 
length: 27

22059   1220431 AGATGTGATTTCAACAGATTCCTCTGA 
CACATCATCTACAACAGGAGGAACTTCAGCAGGTTCATATGATGCATCATCACCGG spacer length: 56 repeater 
length: 27

22060   1220515 AGATGTGATTTCAACAGATTCCTCTGA 
CACATCATCTACAACAGGAGGAACTTCAGAAGGTTCATCTGATGCATCCTCAACAG spacer length: 56 repeater 
length: 27

22061   1220599 AGATGTGATTTCAACAGATTCCTCTGA 
CACATCATCTACAACAGGAGGAGCTTCAGAAGGTTCATCTGATGCATCATCAACAG spacer length: 56 repeater 
length: 27

22062   1220683 AGATGTGATTTCAACAGATTCCTCTGA 
TACATCACCTACAACAGGAGAAACTTCAGAAGGTTCATCTGATGCATCATCAACAG spacer length: 56 repeater 
length: 27

22063   1220767 AGATGTGATTTCAACAGATTCCTCTGA 
AACAGGAGGAGCTTCAGAAGGTTCATCTGATGCATCATCAACAGAAGATGTGATTT

22064   
22065   
22066   GCA_000993805.1_ASM99380v1_genomic.fna(findCrispr):
22067   START       REPEAT                           

SPACER                                             
22068   crispr 1
22069   551140 CTTTCAATTCATTCCTTTCTGATAC ATAAGGGATATAGACTAGGAAACCATATTTTCTTTGTGA spacer 

length: 39 repeater length: 25
22070   551205 CTTTCAATTCATTCCTTTCTGATAC CCGTGTAGTCGCGATTGTTGAACTCGCTCTTATCCTCC spacer 

length: 38 repeater length: 25
22071   551269 CTTTCAATTCATTCCTTTCTGATAC GTTCAGTCTGGCAAAATTTTCTGTTTTCACGACCTCG spacer 

length: 37 repeater length: 25
22072   551332 CTTTCAATTCATTCCTTTCTGATAC ACAACTGTCGAACTATATAGACGCCCCGGAAAACTATA spacer 

length: 38 repeater length: 25
22073   551396 CTTTCAATTCATTCCTTTCTGATAC GTGCTACATCAGGTGCTTCAATCCGCTACTACGTGGAAA spacer 

length: 39 repeater length: 25
22074   551461 CTTTCAATTCATTCCTTTCTGATAC ACGCTACCATTATTATGACGGCTACGCTTATAATG spacer length: 

35 repeater length: 25
22075   551522 CTTTCAATTCATTCCTTTCTGATAC CTCCGACAACGTGTTGTCGGGAACAGTGCCGGGCGGA spacer 

length: 37 repeater length: 25
22076   551585 CTTTCAATTCATTCCTTTCTGATAC TATACAAACGGCTCGACGCTGCAATCTATTTGTTTGATA spacer 

length: 39 repeater length: 25
22077   551650 CTTTCAATTCATTCCTTTCTGATAC GGGGGCCTTCGTGTTGTTGTTGATGCGTATCGGTTGA spacer 

length: 37 repeater length: 25
22078   551713 CTTTCAATTCATTCCTTTCTGATAC GGTTCTATGCTCCATTCGCTACTCCGATCCCGA spacer length: 33 

repeater length: 25
22079   551772 CTTTCAATTCATTCCTTTCTGATAC TACTTCTCCCTCCACTCGATGTCAAGCCCCTTATTCTTCC spacer 

length: 40 repeater length: 25
22080   551838 CTTTCAATTCATTCCTTTCTGATAC AAGAGCAACCGAAAAGAGTACGAATTTTGGACAAAGG spacer 

length: 37 repeater length: 25
22081   551901 CTTTCAATTCATTCCTTTCTGATAC AAGCTCCTTACCGGATCCTCCCTAGGATACGAGAAAAC spacer 

length: 38 repeater length: 25
22082   551965 CTTTCAATTCATTCCTTTCTGATAC CTAAAGCCTCAAGCCCGTTGACGACCTCTTCACCGCCG spacer 

length: 38 repeater length: 25
22083   552029 CTTTCAATTCATTCCTTTCTGATAC TAGACTTTTCATACAATTCTAACATGCACATGTCACCG spacer 

length: 38 repeater length: 25
22084   552093 CTTTCAATTCATTCCTTTCTGATAC ACTAAGAAACCCATCCGGGTCTTTAATGCCATGAACTC spacer 

length: 38 repeater length: 25
22085   552157 CTTTCAATTCATTCCTTTCTGATAC ACGCCACCTGTGGGGAGCTGTGGCTGCCGCGACCGTGG spacer 

length: 38 repeater length: 25
22086   552221 CTTTCAATTCATTCCTTTCTGATAC ACTTAACGCTTAAACTGTTGTTGAAAACTCGATAGAATA spacer 

length: 39 repeater length: 25
22087   552286 CTTTCAATTCATTCCTTTCTGATAC CTTACCCTTAATCGTAGGTAAGTTTGGAAAACCCATAT spacer 

length: 38 repeater length: 25
22088   552350 CTTTCAATTCATTCCTTTCTGATAC TTTAACGCTATATAGTCTTCTAGAGAACATACATAGCTCAT spacer 

length: 41 repeater length: 25
22089   552417 CTTTCAATTCATTCCTTTCTGATAC GAGGTCGTAGCTCCACTGAATGTTCCCCAATGTATCTTT spacer 

length: 39 repeater length: 25
22090   552482 CTTTCAATTCATTCCTTTCTGATAC ATGACAGATCTGTAGCCTCCACCCCCCCACGTCTC spacer length: 



35 repeater length: 25
22091   552543 CTTTCAATTCATTCCTTTCTGATAC 

GATATATGCAAAAATGTATATAGTATACAAAAAACTTTCAATTCATTCTTTTCTGATACTTTAACAGGGGCAAAGCCACTGCCCCG
CGAACAAATAG spacer length: 97 repeater length: 25

22092   552666 CTTTCAATTCATTCCTTTCTGATAC AACGGCTATGAAATTGCAATAACGGTAAACCCAAA spacer length: 
35 repeater length: 25

22093   552727 CTTTCAATTCATTCCTTTCTGATAC ACGCATCATCAGTGCAATACGAAAATACGTGAAT spacer length: 
34 repeater length: 25

22094   552787 CTTTCAATTCATTCCTTTCTGATAC AAACCCCCACTGTCTCTCTCCTGTTGAGCTACAACTA spacer 
length: 37 repeater length: 25

22095   552850 CTTTCAATTCATTCCTTTCTGATAC AGCTACGGGTAGGGCTCGCGTGGGCTATTGCTATGCA spacer 
length: 37 repeater length: 25

22096   552913 CTTTCAATTCATTCCTTTCTGATAC AACGCTAACGCCTTCAACGTAAACTGTTTGCCTGA spacer length: 
35 repeater length: 25

22097   552974 CTTTCAATTCATTCCTTTCTGATAC CAATCAGGGTATATCAATGTATACTGGTTGGGGTGAAG spacer 
length: 38 repeater length: 25

22098   553038 CTTTCAATTCATTCCTTTCTGATAC GGTTCACCTACAAATATATCAGTTAACGTTA spacer length: 31 
repeater length: 25

22099   553095 CTTTCAATTCATTCCTTTCTGATAC ATACCCAAACCGCACTGTATATGTAGCTATAGTTGACC spacer 
length: 38 repeater length: 25

22100   553159 CTTTCAATTCATTCCTTTCTGATAC CTGCGACGTCCCAAAGTGGACTGGAGAAGCGTTATCC spacer 
length: 37 repeater length: 25

22101   553222 CTTTCAATTCATTCCTTTCTGATAC GCATACAATAACCTGATAAAAATGCAAGCGATA spacer length: 33 
repeater length: 25

22102   553281 CTTTCAATTCATTCCTTTCTGATAC CCAGTTACCCCGGCACTCCTACTCTTCCTCCCCTTCAGC spacer 
length: 39 repeater length: 25

22103   553346 CTTTCAATTCATTCCTTTCTGATAC CTGAGCGGCGAGGCTTCGCTTCAGCCACAGCCGTTCTAT spacer 
length: 39 repeater length: 25

22104   553411 CTTTCAATTCATTCCTTTCTGATAC CTCCGACAACGTGTTGTCGGGAACAGTGCCGGGCGGA spacer 
length: 37 repeater length: 25

22105   553474 CTTTCAATTCATTCCTTTCTGATAC TATACAAACGGCTCGACGCTGCAATCTATTTGTTTGATA spacer 
length: 39 repeater length: 25

22106   553539 CTTTCAATTCATTCCTTTCTGATAC GAGGTGACGTGGATGACCGAGCCGGGACGGGTTGTC spacer length: 
36 repeater length: 25

22107   553601 CTTTCAATTCATTCCTTTCTGATAC AACCCCCACGCTAACAAAATTGCCAGACCGGAATCCC spacer 
length: 37 repeater length: 25

22108   553664 CTTTCAATTCATTCCTTTCTGATAC GAGCAAGAACGTGCACGTGCTACTCTGCGTAGGCTAGC spacer 
length: 38 repeater length: 25

22109   553728 CTTTCAATTCATTCCTTTCTGATAC TGGACGGTCTAGGACGCGTGTGGGGATTCAATAGACG spacer 
length: 37 repeater length: 25

22110   553791 CTTTCAATTCATTCCTTTCTGATAC ATAAGTGTCCGATTTGCGGAAAGGAATACAAAGAGTACAAGATTCTA 
spacer length: 47 repeater length: 25

22111   553864 CTTTCAATTCATTCCTTTCTGATAC TGGTAGCTTTAGCATTAAGAAACAAGAACCAATTACAAGAATTA spacer 
length: 44 repeater length: 25

22112   553934 CTTTCAATTCATTCCTTTCTGATAC TAATCGATTTGACAGGATGCAAGCCGTTATCGCGT spacer length: 
35 repeater length: 25

22113   553995 CTTTCAATTCATTCCTTTCTGATAC AAGGACAAGATTCCATTGGTGAAATGGGAGGAATAACA spacer 
length: 38 repeater length: 25

22114   554059 CTTTCAATTCATTCCTTTCTGATAC CAAGTACGTATCGCAGCACAAGAAGAAGCGAGACGTCT spacer 
length: 38 repeater length: 25

22115   554123 CTTTCAATTCATTCCTTTCTGATAC TCGTAAATACTGCAAGTCAGCTTGCTGGGAAGCTCA spacer length: 
36 repeater length: 25

22116   554185 CTTTCAATTCATTCCTTTCTGATAC ATCCAGGCAAGCCTTGAGTTTGCGACAGAGCGAGATT spacer 
length: 37 repeater length: 25

22117   554248 CTTTCAATTCATTCCTTTCTGATAC TGGAAGCTCGTGGATTTCGTAAGCCTAGACCACGGAC spacer 
length: 37 repeater length: 25

22118   554311 CTTTCAATTCATTCCTTTCTGATAC ACTTCTAGGGGCTTGACTGTCTCGTGTTCCACAGCT spacer length: 
36 repeater length: 25

22119   554373 CTTTCAATTCATTCCTTTCTGATAC GCAAACGTGGCGGCAGATTGTGCCGCCAACACTCTCCTGT spacer 
length: 40 repeater length: 25

22120   554439 CTTTCAATTCATTCCTTTCTGATAC CTTTATTTGTAGCTCTGTTTCTGTCATGTTTGTTC spacer length: 
35 repeater length: 25

22121   554500 CTTTCAATTCATTCCTTTCTGATAC ATTTTCCAAGCTATTTTCTGTATGTTTTTTTGGTTCATC spacer 
length: 39 repeater length: 25

22122   554565 CTTTCAATTCATTCCTTTCTGATAC GAATAGATGTGGCGATGAAGTATTCAGGAAAACGA spacer length: 
35 repeater length: 25

22123   554626 CTTTCAATTCATTCCTTTCTGATAC TTAGTAATCATGCCCTGTCCTTCATATTTGATTTTTTT spacer 
length: 38 repeater length: 25

22124   554690 CTTTCAATTCATTCCTTTCTGATAC TGCGACGTTGCCATACGTGCTTATGTCCAGGTTTTCC spacer 
length: 37 repeater length: 25

22125   554753 CTTTCAATTCATTCCTTTCTGATAC GCGTCGTGATGTCCTTGATTCAAAAGTTCTTCTCTAAT spacer 



length: 38 repeater length: 25
22126   554817 CTTTCAATTCATTCCTTTCTGATAC TTATTAGTGTACGTATAGCTATGAATGTGCCTCCGTATG spacer 

length: 39 repeater length: 25
22127   554882 CTTTCAATTCATTCCTTTCTGATAC AAGGGGTTTTTCTCTAGCCCGGGTTTTTCCTCTATC spacer length: 

36 repeater length: 25
22128   554944 CTTTCAATTCATTCCTTTCTGATAC TGAGAGTCGGGCAAGCGGGAAAAACCCTGCAGGTGGAT spacer 

length: 38 repeater length: 25
22129   555008 CTTTCAATTCATTCCTTTCTGATAC CAGCCGTCGACGCCCAGGCTTCCGTTGCCGGCCGAGCCT spacer 

length: 39 repeater length: 25
22130   555073 CTTTCAATTCATTCCTTTCTGATAC CTGTTGCGGGGCTTCAAGCACCCTGTTGCCTACAAC spacer length: 

36 repeater length: 25
22131   555135 CTTTCAATTCATTCCTTTCTGATAC TTCTTGAAAATGGCGTATCCTCACCGCTTAAATTCC spacer length: 

36 repeater length: 25
22132   555197 CTTTCAATTCATTCCTTTCTGATAC ACAACCGGCACCTGTGAAGGGGTGATACTAGTCA spacer length: 

34 repeater length: 25
22133   555257 CTTTCAATTCATTCCTTTCTGATAC ATGTAGATGATGTAGAGTATTAGGCTTAGCGTGACG spacer length: 

36 repeater length: 25
22134   555319 CTTTCAATTCATTCCTTTCTGATAC AGCGTAAGCATTTCGTTTGAAAACACCATTGTCATAGA spacer 

length: 38 repeater length: 25
22135   555383 CTTTCAATTCATTCCTTTCTGATAC AGGAGGGAGGGCGACTTCGCGTTTTACAAGTATA spacer length: 

34 repeater length: 25
22136   555443 CTTTCAATTCATTCCTTTCTGATAC TACGTTTGAAGAAACGTCTCGAAAGGCCCGAAGACATC spacer 

length: 38 repeater length: 25
22137   555507 CTTTCAATTCATTCCTTTCTGATAC AAAAAGGTCCCGCGGGACCTAGCGGGACCTAAAGCCAA spacer 

length: 38 repeater length: 25
22138   555571 CTTTCAATTCATTCCTTTCTGATAC GTACTTACAATGGCTTAGGAAATTAAAGTATC spacer length: 32 

repeater length: 25
22139   555629 CTTTCAATTCATTCCTTTCTGATAC CAACGCCTCCTGCTTGCTCTCTGCTGTGAGGGCCGAT spacer 

length: 37 repeater length: 25
22140   555692 CTTTCAATTCATTCCTTTCTGATAC CCCACGACCACACTGTTCAACACCTTCTCAACC spacer length: 33 

repeater length: 25
22141   555751 CTTTCAATTCATTCCTTTCTGATAC TTATTCGGTTTTTTCTCCGGGCTTGACGTCCTGGTGTGA spacer 

length: 39 repeater length: 25
22142   555816 CTTTCAATTCATTCCTTTCTGATAC TCGGGACTTCAACGAACTCAAAGCACTCCTCTCTCCTC spacer 

length: 38 repeater length: 25
22143   555880 CTTTCAATTCATTCCTTTCTGATAC AGACGTTCTCCGCATTCCTGGAAAGGCTAAGTGTAATT spacer 

length: 38 repeater length: 25
22144   555944 CTTTCAATTCATTCCTTTCTGATAC ATGTCAAGTGGTTCAACGAGCCACGAGTCCCCAGCATGC spacer 

length: 39 repeater length: 25
22145   556009 CTTTCAATTCATTCCTTTCTGATAC CCCACTGGCTAGCTGTGGTGAGGGGTTGCTCGAGTTGC spacer 

length: 38 repeater length: 25
22146   556073 CTTTCAATTCATTCCTTTCTGATAC CCTGGGTAGGGGGTTTTTATGGCGCGTGTCATAGTTGT spacer 

length: 38 repeater length: 25
22147   556137 CTTTCAATTCATTCCTTTCTGATAC ACTATAGGCTGTACGTGCACCAGATTACCTGAGCTG spacer length: 

36 repeater length: 25
22148   556199 CTTTCAATTCATTCCTTTCTGATAC AGGAGGGTGGGGAGGAGGGGGAGGAATCAAGTGATGAGC spacer 

length: 39 repeater length: 25
22149   556264 CTTTCAATTCATTCCTTTCTGATAC AAGCTTCTTAGTTCTCACATCCACAACTTGGCTAGCC spacer 

length: 37 repeater length: 25
22150   556327 CTTTCAATTCATTCCTTTCTGATAC CGGAGCTATGGGTGAAGATGGCTAGCAGGGATGACGCCC spacer 

length: 39 repeater length: 25
22151   556392 CTTTCAATTCATTCCTTTCTGATAC AGCATTTTTATTGCATTTTTTATTTCTTTTTTCATC spacer length: 

36 repeater length: 25
22152   556454 CTTTCAATTCATTCCTTTCTGATAC AATAAAAAACGCGGGCTGGCCTTTGGGCATGT spacer length: 32 

repeater length: 25
22153   556512 CTTTCAATTCATTCCTTTCTGATAC ATATATACCAGGTGGCTACGAGTGGGGTGAAC spacer length: 32 

repeater length: 25
22154   556570 CTTTCAATTCATTCCTTTCTGATAC AGAATCTGTTCAAGTTCCTGTCGTGATTTCACAAATCTCA spacer 

length: 40 repeater length: 25
22155   556636 CTTTCAATTCATTCCTTTCTGATAC TGAAGACCGAGAGGTGACCAGGAGTGGACTTCA spacer length: 33 

repeater length: 25
22156   556695 CTTTCAATTCATTCCTTTCTGATAC GCATAGAGCGTGTTGCCCGCAGAGTCCAGGAACGTGG spacer 

length: 37 repeater length: 25
22157   556758 CTTTCAATTCATTCCTTTCTGATAC GTACACCACAGCTGTGATTACAACCTCTCTTTCAACTCG spacer 

length: 39 repeater length: 25
22158   556823 CTTTCAATTCATTCCTTTCTGATAC CTTTTTCAGTCACATACACCATTACAGTAATATTGCAG spacer 

length: 38 repeater length: 25
22159   556887 CTTTCAATTCATTCCTTTCTGATAC CCCGCGTCATACCCGAGAAGACGGTTATGTTTGCGGA spacer 

length: 37 repeater length: 25
22160   556950 CTTTCAATTCATTCCTTTCTGATAC CCATACTCGGCCGGCGGCATCCGTTACCTCGCGCT spacer length: 

35 repeater length: 25



22161   557011 CTTTCAATTCATTCCTTTCTGATAC GTCCGTGACCAGGCTCCCAGGAAGCCACTCGTCC spacer length: 
34 repeater length: 25

22162   557071 CTTTCAATTCATTCCTTTCTGATAC GTAAGAATGGTATGAACATTACTATTTCGGCCCAGACA spacer 
length: 38 repeater length: 25

22163   557135 CTTTCAATTCATTCCTTTCTGATAC ATATAGCTAAGGGAAAAAACTATATAGCTAGCAAAATC spacer 
length: 38 repeater length: 25

22164   557199 CTTTCAATTCATTCCTTTCTGATAC ATAATCGAGGCTTTCGCAAACCAGGGTCTTGACAG spacer length: 
35 repeater length: 25

22165   557260 CTTTCAATTCATTCCTTTCTGATAC ACCTACTATACCCTCGTATGACAGTTCTGTCACACCAGT spacer 
length: 39 repeater length: 25

22166   557325 CTTTCAATTCATTCCTTTCTGATAC TAGTATGCTACCTTCTTTTGCGACATCAGTAGG spacer length: 33 
repeater length: 25

22167   557384 CTTTCAATTCATTCCTTTCTGATAC CGGAGTTTTTCCCGCTTGCCAGACTCCCACTCCCTCA spacer 
length: 37 repeater length: 25

22168   557447 CTTTCAATTCATTCCTTTCTGATAC ACGGGCATTTAAAATCAGGAGTCGGGGGGTCATCCATC spacer 
length: 38 repeater length: 25

22169   557511 CTTTCAATTCATTCCTTTCTGATAC AAGCCCTAACCGCCGTAATAGCTTTATAATTGCTAACA spacer 
length: 38 repeater length: 25

22170   557575 CTTTCAATTCATTCCTTTCTGATAC GTGGTGGTTGTGGTTGTGTGGTTGATACTTGTATATCAT spacer 
length: 39 repeater length: 25

22171   557640 CTTTCAATTCATTCCTTTCTGATAC TATAATCAGATGCTTTACGTATTATTACAACTCTTTC spacer 
length: 37 repeater length: 25

22172   557703 CTTTCAATTCATTCCTTTCTGATAC CTCTCAATTCATCTGTGCTCTTGAATTCAATACCGCAAAA spacer 
length: 40 repeater length: 25

22173   557769 CTTTCAATTCATTCCTTTCTGATAC GCCTTTTGTAGGAGCTTGGAAAAAAGCAGTGTAATGA spacer 
length: 37 repeater length: 25

22174   557832 CTTTCAATTCATTCCTTTCTGATAC TCTCGTGTTTTCGACGCGTGCCGGTGTCGGGTTCG spacer length: 
35 repeater length: 25

22175   557893 CTTTCAATTCATTCCTTTCTGATAC ATGTAAACAGGGACATTGATGCGACATGCTCAGAGC spacer length: 
36 repeater length: 25

22176   557955 CTTTCAATTCATTCCTTTCTGATAC CGCCGAAGAGCCTGACTGGGAGGATGTATTTAACCACAC spacer 
length: 39 repeater length: 25

22177   558020 CTTTCAATTCATTCCTTTCTGATAC CTGTGTTGTGAAACTCGTAAGGAAACCCGTGTCAGTAT spacer 
length: 38 repeater length: 25

22178   558084 CTTTCAATTCATTCCTTTCTGATAC ACAGGTGTGCCCAAGGGGATTAGTACCTGTCTAGGGTGTCA spacer 
length: 41 repeater length: 25

22179   558151 CTTTCAATTCATTCCTTTCTGATAC TAGGGCTCCACGGGGCTACGTGTTCAAGAGCGCGACAG spacer 
length: 38 repeater length: 25

22180   558215 CTTTCAATTCATTCCTTTCTGATAC CGCATACTACTCGCTAGCTTCAACGCCTTCTCGGTTA spacer 
length: 37 repeater length: 25

22181   558278 CTTTCAATTCATTCCTTTCTGATAC CCGAGGAAGTTGTCTTCAAAGTCGTCTTCAAGGTAGACT spacer 
length: 39 repeater length: 25

22182   558343 CTTTCAATTCATTCCTTTCTGATAC GGTCGAGTCGGGCCTGGCAGACCGGACACGGCTGATAATAA spacer 
length: 41 repeater length: 25

22183   558410 CTTTCAATTCATTCCTTTCTGATAC TAATTTTATTTTTTGTTCTTGTAGCGTTTCTCTCCTTT spacer 
length: 38 repeater length: 25

22184   558474 CTTTCAATTCATTCCTTTCTGATAC AGGCAATACAGGTCGCGTCGCAAGTGCTGGGACTTGA spacer 
length: 37 repeater length: 25

22185   558537 CTTTCAATTCATTCCTTTCTGATAC AAGGACGCCGTGAACGTCCTCCAGAGCCTTCTATCAG spacer 
length: 37 repeater length: 25

22186   558600 CTTTCAATTCATTCCTTTCTGATAC AGTGTTGAGCCGGGGGGTGACAGAACTGTCACACTTG spacer 
length: 37 repeater length: 25

22187   558663 CTTTCAATTCATTCCTTTCTGATAC AGGGAAGCATTTTCACGGTCATCCCCTCCGGGCTCGGT spacer 
length: 38 repeater length: 25

22188   558727 CTTTCAATTCATTCCTTTCTGATAC TTATATTGTTGTTAGGGTCATATATATCAAGGTTATATGCAT spacer 
length: 42 repeater length: 25

22189   558795 CTTTCAATTCATTCCTTTCTGATAC ACCTTAACCTTGTTACTTGACAACTCAAATCACCTTT spacer 
length: 37 repeater length: 25

22190   558858 CTTTCAATTCATTCCTTTCTGATAC GGAGGGAAGGGCTGTCGAGACAATCTACACTTATGCTACTA spacer 
length: 41 repeater length: 25

22191   558925 CTTTCAATTCATTCCTTTCTGATAC ATACGTATTTCCGCCTCGGCTTGGCGAAGTCTGCTTTCCGCA spacer 
length: 42 repeater length: 25

22192   558993 CTTTCAATTCATTCCTTTCTGATAC CCTTGTAAAAATTATGATCACAGCTGTGGAACAC spacer length: 
34 repeater length: 25

22193   559053 CTTTCAATTCATTCCTTTCTGATAC GTAATACCTCATAATGAGTTTATAATGAAACTTCATTA spacer 
length: 38 repeater length: 25

22194   559117 CTTTCAATTCATTCCTTTCTGATAC GTGATGTTTGCAGGAGTCCCTGCACTCGTGGTGGCG spacer length: 
36 repeater length: 25

22195   559179 CTTTCAATTCATTCCTTTCTGATAC AATAAGAACGTGCACTTCATAGTGCCGTTCCGACGCGAGG spacer 
length: 40 repeater length: 25

22196   559245 CTTTCAATTCATTCCTTTCTGATAC TAGCTAGATGTCAACATTTGAGTGGGATGCTGTCACAT spacer 



length: 38 repeater length: 25
22197   559309 CTTTCAATTCATTCCTTTCTGATAC CCAAATCGGCTTTCCGAGACCTTTGCCAGTCAGAATAG spacer 

length: 38 repeater length: 25
22198   559373 CTTTCAATTCATTCCTTTCTGATAC AGAGACTAAGTGAAGCTGTAGGCAAAACATTCCAGTGG spacer 

length: 38 repeater length: 25
22199   559437 CTTTCAATTCATTCCTTTCTGATAC CCACACAGTGCTGTGTTTAAGATTCCTAGCGTTACTGTA spacer 

length: 39 repeater length: 25
22200   559502 CTTTCAATTCATTCCTTTCTGATAC CCAATCCAAAAGCCAATATGTTGAACCCCTAATCTCCTG spacer 

length: 39 repeater length: 25
22201   559567 CTTTCAATTCATTCCTTTCTGATAC CTGGAGGGTGAAACACCGGGAATCACGACAGACCCG spacer length: 

36 repeater length: 25
22202   559629 CTTTCAATTCATTCCTTTCTGATAC ACACGTGGTGGAGCACGTGGGGTATCATCCAGTTGATGC spacer 

length: 39 repeater length: 25
22203   559694 CTTTCAATTCATTCCTTTCTGATAC GTAACCCTCCGTCGTACTCCTGAACATAGTCACGAAC spacer 

length: 37 repeater length: 25
22204   559757 CTTTCAATTCATTCCTTTCTGATAC CCGACGTCGACAGGATTTTCGTGATGAACGATGCTGAAT spacer 

length: 39 repeater length: 25
22205   559822 CTTTCAATTCATTCCTTTCTGATAC CTTGTTTTTTGTATTGTGGGGGTTGTATTTATTATTTGT
22206   
22207   
22208   crispr 2
22209   569862 GTATCAGAAAAGAATGAATTGAAAG GAGGAATAACTCATGCAGTGCAACCTGCACCGGTG spacer length: 

35 repeater length: 25
22210   569923 GTATCAGAAAAGAATGAATTGAAAG TCCGCGAGCGTTCCCGTTGAGTCGGGGGGTGACAG spacer length: 

35 repeater length: 25
22211   569984 GTATCAGAAAAGAATGAATTGAAAG TTACACCGCGATAAGTAAGACAACAGACTTTAGCACG spacer 

length: 37 repeater length: 25
22212   570047 GTATCAGAAAAGAATGAATTGAAAG TTGACTACGCTCGCTTTATCGTATTCAGTCCACAT spacer length: 

35 repeater length: 25
22213   570108 GTATCAGAAAAGAATGAATTGAAAG CATTACCCGCTCTATACGCCTTTGGTGCTAGGTATATGGCT spacer 

length: 41 repeater length: 25
22214   570175 GTATCAGAAAAGAATGAATTGAAAG AAGCGATGAGAGGTTGCCCGCGCTACGGTAGCCCGCC spacer 

length: 37 repeater length: 25
22215   570238 GTATCAGAAAAGAATGAATTGAAAG TCACTCTCGATGAGTTTGCAGAGACGGCAAAGTACCA spacer 

length: 37 repeater length: 25
22216   570301 GTATCAGAAAAGAATGAATTGAAAG TTCCGGTCTCCAATGTACTCGGGCCGTATGGTTCTTCA spacer 

length: 38 repeater length: 25
22217   570365 GTATCAGAAAAGAATGAATTGAAAG TCCTATACATCATCTACATGGTATCGGGAAGACTAATC spacer 

length: 38 repeater length: 25
22218   570429 GTATCAGAAAAGAATGAATTGAAAG TCAATGGGAATAGTCTGAGGCTGTGAAGCGGGCTCCTC spacer 

length: 38 repeater length: 25
22219   570493 GTATCAGAAAAGAATGAATTGAAAG TCAATTTCGCCTCAACCACCATAAACATGTCG spacer length: 32 

repeater length: 25
22220   570551 GTATCAGAAAAGAATGAATTGAAAG ACGAGTAACAGTCTTGTACGACAGGACGCCCGGGAGCCC spacer 

length: 39 repeater length: 25
22221   570616 GTATCAGAAAAGAATGAATTGAAAG CTTCTTTTCGCCACGGGTACTCCCCCCTTTTAATACG spacer 

length: 37 repeater length: 25
22222   570679 GTATCAGAAAAGAATGAATTGAAAG CTCCCTGCTTGAGCCGGAACTGCTCGGGCAAGCCCTCG spacer 

length: 38 repeater length: 25
22223   570743 GTATCAGAAAAGAATGAATTGAAAG TACTCTCCAAGGAGATACCTGAGGCATTAGAGCTGATA spacer 

length: 38 repeater length: 25
22224   570807 GTATCAGAAAAGAATGAATTGAAAG CATATCAATTCAAATATCAATGACTGTAGGTCAAGTC spacer 

length: 37 repeater length: 25
22225   570870 GTATCAGAAAAGAATGAATTGAAAG TCGAGCCTGATTGGTTGTTTTGGGTGTATATCACAGCT spacer 

length: 38 repeater length: 25
22226   570934 GTATCAGAAAAGAATGAATTGAAAG TAATCCTCTTTTCTAATTCTCAATCCTTTATACTCGGG spacer 

length: 38 repeater length: 25
22227   570998 GTATCAGAAAAGAATGAATTGAAAG TTATTTTTTCCTATTGGAGAACACATATAGCTATAGCATA spacer 

length: 40 repeater length: 25
22228   571064 GTATCAGAAAAGAATGAATTGAAAG TGTATAAGTTGTTCTTGCGTCTCATCTGTGGTTCTCAA spacer 

length: 38 repeater length: 25
22229   571128 GTATCAGAAAAGAATGAATTGAAAG CTTTCCTTGAAAAACCTGACGAGTTCAGGAAGCGGG spacer length: 

36 repeater length: 25
22230   571190 GTATCAGAAAAGAATGAATTGAAAG TATCGTGTTGCAAGATGAGTAATATTCCGCTACTCG spacer length: 

36 repeater length: 25
22231   571252 GTATCAGAAAAGAATGAATTGAAAG TGGCGAAAAAGCCATGGCAAGAAAAAAGCAAAAGGAAA spacer 

length: 38 repeater length: 25
22232   571316 GTATCAGAAAAGAATGAATTGAAAG TTTTCACCAAACCTAAAACCGTCAAAGGGGCTTATA spacer length: 

36 repeater length: 25
22233   571378 GTATCAGAAAAGAATGAATTGAAAG AACGATGGTACGAACTGGGATTACACTGGTGCTAGTGCT spacer 

length: 39 repeater length: 25



22234   571443 GTATCAGAAAAGAATGAATTGAAAG CTGCTATTTTCTCATGTTGTTCTTTTTCTAACATCTCT spacer 
length: 38 repeater length: 25

22235   571507 GTATCAGAAAAGAATGAATTGAAAG AGAAAGATCACGGGGCGCACCGTTGCGCTCCGCTGCCA spacer 
length: 38 repeater length: 25

22236   571571 GTATCAGAAAAGAATGAATTGAAAG AAAATTTTCCATCCATAGTATGTTGCGTCCTCGCTTTT spacer 
length: 38 repeater length: 25

22237   571635 GTATCAGAAAAGAATGAATTGAAAG GGTATTGTAGCTTCGCTGCTATGGATTCAATCGCGACG spacer 
length: 38 repeater length: 25

22238   571699 GTATCAGAAAAGAATGAATTGAAAG TTATTTTATCTAGAGCGGAAAACTATACCTCTATACCC spacer 
length: 38 repeater length: 25

22239   571763 GTATCAGAAAAGAATGAATTGAAAG ACACTGGGAGAACTACCTTGAGCGTGCCCTGAG spacer length: 33 
repeater length: 25

22240   571822 GTATCAGAAAAGAATGAATTGAAAG TAAAGATAATTATGTAATTTTCACCGTCATAATCAAAAC spacer 
length: 39 repeater length: 25

22241   571887 GTATCAGAAAAGAATGAATTGAAAG AGAGCAATGTGCGCCGCCTCATGAGCGAGAACTCCG spacer length: 
36 repeater length: 25

22242   571949 GTATCAGAAAAGAATGAATTGAAAG CGGAATTATAGACTTCAATTGCTACTATTGCAAAT spacer length: 
35 repeater length: 25

22243   572010 GTATCAGAAAAGAATGAATTGAAAG CACTTTGTGACAGTCCTGTAGTCTTTTCACCCGTTATTA spacer 
length: 39 repeater length: 25

22244   572075 GTATCAGAAAAGAATGAATTGAAAG CGGATATAGCATGGAGCCCCTACATGACCCGCAGGCCCC spacer 
length: 39 repeater length: 25

22245   572140 GTATCAGAAAAGAATGAATTGAAAG ATAATTTGCCCTTTTTACTAGTTTTATTTCCGTCATG spacer 
length: 37 repeater length: 25

22246   572203 GTATCAGAAAAGAATGAATTGAAAG ACGGGAACGCTTGACAGGTCCTCCTCCCTGGTCCTCC spacer 
length: 37 repeater length: 25

22247   572266 GTATCAGAAAAGAATGAATTGAAAG TTTGTTGTCATGCTTGTTCATGATATTGTATGCAAAATG spacer 
length: 39 repeater length: 25

22248   572331 GTATCAGAAAAGAATGAATTGAAAG AGGTCTCCGGCAAGTGCGACTGGGAGGAAGGCCTTCAC spacer 
length: 38 repeater length: 25

22249   572395 GTATCAGAAAAGAATGAATTGAAAG TGATCCACGTGAGAGTATCGCACCCGACGCCGTAGT spacer length: 
36 repeater length: 25

22250   572457 GTATCAGAAAAGAATGAATTGAAAG CAGCGTGAGAGGTAAACGTCATTGTACTCGTCG spacer length: 33 
repeater length: 25

22251   572516 GTATCAGAAAAGAATGAATTGAAAG TTAATGCCATGCACTTTAGCCAAATGCCTTGTTAGGAC spacer 
length: 38 repeater length: 25

22252   572580 GTATCAGAAAAGAATGAATTGAAAG AGGGGTCGCAGATACATTTTAAGTTACGGAGTTTTTTA spacer 
length: 38 repeater length: 25

22253   572644 GTATCAGAAAAGAATGAATTGAAAG TCGTACTTCGGCGTATACATGGCCCTGTTCGCGGGTA spacer 
length: 37 repeater length: 25

22254   572707 GTATCAGAAAAGAATGAATTGAAAG ACGCCCTTAAAAACCCGTTAAAAAATCTTCAACCCCCTA spacer 
length: 39 repeater length: 25

22255   572772 GTATCAGAAAAGAATGAATTGAAAG AGAGCGACGGCACGGTACAACCCCTGGAGTCAATA spacer length: 
35 repeater length: 25

22256   572833 GTATCAGAAAAGAATGAATTGAAAG AGATTTTGCTAGCTATATAGTTTTTTCCCTTAGCTATA spacer 
length: 38 repeater length: 25

22257   572897 GTATCAGAAAAGAATGAATTGAAAG CGAACAAGCCGGCCACGAGCAGGAAGACGTCTATG spacer length: 
35 repeater length: 25

22258   572958 GTATCAGAAAAGAATGAATTGAAAG CGTTGACGTGGATATTGACGCTGACTTGATTAAGTCA spacer 
length: 37 repeater length: 25

22259   573021 GTATCAGAAAAGAATGAATTGAAAG TTCATCCGTTGTGTACGCTGTATATCTCCAGTATCCA spacer 
length: 37 repeater length: 25

22260   573084 GTATCAGAAAAGAATGAATTGAAAG AGAAATCCCTTGGAGAGGCCTACCCGCACGTCAAAAT spacer 
length: 37 repeater length: 25

22261   573147 GTATCAGAAAAGAATGAATTGAAAG ACATTCGCAATAACGTATTCATAGTCGAGGCTGGGACG spacer 
length: 38 repeater length: 25

22262   573211 GTATCAGAAAAGAATGAATTGAAAG AATAGCCACCGAGTGCTGGGCTAGGCGTGGCAGGTTCA spacer 
length: 38 repeater length: 25

22263   573275 GTATCAGAAAAGAATGAATTGAAAG CACAGAGGAGGCTTTGATAATACAAAACCGTAATACTT spacer 
length: 38 repeater length: 25

22264   573339 GTATCAGAAAAGAATGAATTGAAAG CTAATGAGAAACATATGTTATTAGCTATAGCATATTA spacer 
length: 37 repeater length: 25

22265   573402 GTATCAGAAAAGAATGAATTGAAAG ATAGTAATCTCTCATTCACTTCATGACAAACACGTTTTT spacer 
length: 39 repeater length: 25

22266   573467 GTATCAGAAAAGAATGAATTGAAAG GCACCTTCTCGTTTAACAGTTCGACGATTGTCTTACGCG spacer 
length: 39 repeater length: 25

22267   573532 GTATCAGAAAAGAATGAATTGAAAG TTCCTCCCAGTGGTGATGCCCACTGGCTAGCCGTCGTGA spacer 
length: 39 repeater length: 25

22268   573597 GTATCAGAAAAGAATGAATTGAAAG TCCGGCTCCGGTTCCGCCTCCGGAGCCAGGGAAAGGAGC spacer 
length: 39 repeater length: 25

22269   573662 GTATCAGAAAAGAATGAATTGAAAG CGATAACGTATTCATATACTGCTTCTTCTACACTATCA spacer 



length: 38 repeater length: 25
22270   573726 GTATCAGAAAAGAATGAATTGAAAG CGTTCTTCCCAGCTGTAGGGTGGTTCCGGCTCCCATAAT spacer 

length: 39 repeater length: 25
22271   573791 GTATCAGAAAAGAATGAATTGAAAG CGAATAACTCGAAGGCATCCTTGTACTCGTACTTCTTG spacer 

length: 38 repeater length: 25
22272   573855 GTATCAGAAAAGAATGAATTGAAAG ATGGTCCGAATTCTAGCTGTGGTATTCCATTTTCGTTT spacer 

length: 38 repeater length: 25
22273   573919 GTATCAGAAAAGAATGAATTGAAAG ACGTGCGAGCACGCGTGCCACGTAGTCGGTTGACGGC spacer 

length: 37 repeater length: 25
22274   573982 GTATCAGAAAAGAATGAATTGAAAG CAGTTCCTCCTCTTCTTCTCCCTCAATTTTGTTACGAA spacer 

length: 38 repeater length: 25
22275   574046 GTATCAGAAAAGAATGAATTGAAAG AGGTAAAAATCGAGAAGAGGGAGGTGAAGAAG spacer length: 32 

repeater length: 25
22276   574104 GTATCAGAAAAGAATGAATTGAAAG TTCACTATGAACTGGTGGGGCGGCCTCGGACGTTGTAG spacer 

length: 38 repeater length: 25
22277   574168 GTATCAGAAAAGAATGAATTGAAAG GTAGCTCTCAGAAATTAAAACAAAGATATCGCGTGGCAGGAA spacer 

length: 42 repeater length: 25
22278   574236 GTATCAGAAAAGAATGAATTGAAAG AGGACTATGTGTTCTTGTTCAGACGTTTTTGCTTGCA spacer 

length: 37 repeater length: 25
22279   574299 GTATCAGAAAAGAATGAATTGAAAG AGCTGTCTTCTAGCCCATAGGAGGAAGTAGGTATCAG
22280   
22281   
22282   GCA_001006045.1_ASM100604v1_genomic.fna(findCrispr):
22283   START       REPEAT                           

SPACER                                             
22284   crispr 1
22285   682256 AGACTAAAA TAGGATTGAAAGAAGGTCAGGGTGAAGTACTTCGGGATACCGGACGAGGGCGTTAAAAT spacer 

length: 59 repeater length: 9
22286   682325 AGACTAAAA TAGGATTGAAAGGAGTAATAGGACACGTAAAGGGGCACCCTCATATGACGTTAAAAT spacer 

length: 57 repeater length: 9
22287   682392 AGACTAAAA TAGGATTGAAAGCGATTCCTCCAGAGCAGAACTCACTCTCCTGAATGTGTTAAAAT spacer 

length: 56 repeater length: 9
22288   682458 AGACTAAAA TAGGATTGAAAGGTACCAATCTGGAACCAGTAGTGCTAGTCTTCTGCTGAAGTTAAAAT spacer 

length: 59 repeater length: 9
22289   682527 AGACTAAAA TAGGATTGAAAGCTATTATTTAAAACAGCATTTTTAATAATTTTAGCATGTTAAAAT spacer 

length: 57 repeater length: 9
22290   682594 AGACTAAAA TAGGATTGAAAGCGAGTTTTTCAATCTCCTCCATACTTGCCGTGGAGAAGTTAAAAT spacer 

length: 57 repeater length: 9
22291   682661 AGACTAAAA TAGGATTGAAAGCCTAACAGATAACCTACTAGTAGAAACATACGCTACAGTTAAAAT spacer 

length: 57 repeater length: 9
22292   682728 AGACTAAAA TAGGATTGAAAGATAATTGATTTTGGTGGTGCGGCATATCAATTCATACGTTAAAAT spacer 

length: 57 repeater length: 9
22293   682795 AGACTAAAA CTAAAATAGGATTGAAAGATATTCAGTATGGCAAACTCGGAAGAATGCTTGAAAGTT
22294   
22295   
22296   crispr 2
22297   365883 ATCCTATCTT AGTCTGATTTTAACATGTACTCGGCTGGGGAGGATCTGCTCAACGACTCGCCTTTC spacer 

length: 56 repeater length: 10
22298   365950 ATCCTATCTT AGTCTGATTTTAACATAGCTGATGCGACATATTCGTCCCCAATCAGAGTGATCTTTC spacer 

length: 57 repeater length: 10
22299   366018 ATCCTATCTT AGTCTGATTTTAACTACGTCTTCGTTCCTGAAAACTCCCTCGACAGGGAGCTTTC spacer 

length: 55 repeater length: 10
22300   366084 ATCCTATCTT AGTCTGATTTTAACGAACGTACCCGAGAACTTCAGCAGCCTTTAAAAGATCTTTC spacer 

length: 55 repeater length: 10
22301   366150 ATCCTATCTT AGTCTGATTTTAACGCTCGAGTGTGTCAACCCTTTTCATCGCAGAGTCAAGTCTTTC spacer 

length: 57 repeater length: 10
22302   366218 ATCCTATCTT AGTCTGATTTTAACACTCCAGTTGGTGCGGTGGTCTCATCAGGAATCGTCGCTTTC spacer 

length: 56 repeater length: 10
22303   366285 ATCCTATCTT AGTCTGATTTTAACTCAGCTTGGTCACGAATTCGTCAAGGAACCTGAACTCCTTTC spacer 

length: 56 repeater length: 10
22304   366352 ATCCTATCTT AGTCTGATTTTAACTTTTCAGAGGCTAAAACTAAGCTTCAAGCCTGTATTGCTTTC spacer 

length: 56 repeater length: 10
22305   366419 ATCCTATCTT AGTCTGATTTTAACATGTTCAGCGTCTCGTGCTTCTCCAGTGGTGTGAACGGCTTTC spacer 

length: 57 repeater length: 10
22306   366487 ATCCTATCTT AAAATAGGATTGAAAGATATTCAGTATGGCAAACTCGGAAGAATGCTTGAAAGTTAA
22307   
22308   
22309   crispr 3
22310   1166413 GAATCTCATAGGGAGAACGGAAA CCACGAGAGACCCGAATATATGCGTCGTTGGGATA spacer length: 

35 repeater length: 23
22311   1166472 GAATCTCATAGGGAGAACGGAAA CACATCCTCGTAAGCAGAAGTCCGTAGTATATCATGTGCTC spacer 



length: 41 repeater length: 23
22312   1166537 GAATCTCATAGGGAGAACGGAAA CTTAACAACATCTGTCATCTCTTTCACCTCGCAA spacer length: 34 

repeater length: 23
22313   1166595 GAATCTCATAGGGAGAACGGAAA CAAAATCCACTCTGTCTGCACGCACTATCGTTTCCCTA spacer 

length: 38 repeater length: 23
22314   1166657 GAATCTCATAGGGAGAACGGAAA CGTAATAGCACATGTGTATCTTTTTGTGTTCTCACCA spacer length: 

37 repeater length: 23
22315   1166718 GAATCTCATAGGGAGAACGGAAA CTTATTATGTCCGGGTCTTCAAGCATTTCAACTGGTTCA spacer 

length: 39 repeater length: 23
22316   1166781 GAATCTCATAGGGAGAACGGAAA CGCTGATGGCCACGGACATTTACTCGTTAGTGAGAGCAC spacer 

length: 39 repeater length: 23
22317   1166844 GAATCTCATAGGGAGAACGGAAA CCCCACGTAGCTCCACTTATTGTTCCATTATTACCATTTCC spacer 

length: 41 repeater length: 23
22318   1166909 GAATCTCATAGGGAGAACGGAAA AACGCTGATGGCCACGGACATTTACTCGTTAGTGAGAGCAC
22319   
22320   
22321   crispr 4
22322   273634 GCTCCACCCTCTCCTTGTTTCTCCCTGAAC CTCCTCGATGAGCTGAAGCTTCTCAAACACCCTCGTCT spacer 

length: 38 repeater length: 30
22323   273703 GCTCCACCCTCTCCTTGTTTCTCCCTGAAC TTGGAGGGGGATCTATCGTAATAGAGGAGCAGAACA spacer 

length: 36 repeater length: 30
22324   273770 GCTCCACCCTCTCCTTGTTTCTCCCTGAAC CCGACAGGGATTAAGAGAAAGTTCACCGACATTGA spacer 

length: 35 repeater length: 30
22325   273836 GCTCCACCCTCTCCTTGTTTCTCCCTGAAC TCCCCCCATACGTCAAAGGCAGGCTCGGTAAGAAT spacer 

length: 35 repeater length: 30
22326   273902 GCTCCACCCTCTCCTTGTTTCTCCCTGAAC GGGGACACGTTCCCCGTGAAGGATGTTGTGAAGAAGT spacer 

length: 37 repeater length: 30
22327   273970 GCTCCACCCTCTCCTTGTTTCTCCCTGAAC TCAGCAGCACGACAGAGCCGGTCTTCTCGTTCCCTCC spacer 

length: 37 repeater length: 30
22328   274038 GCTCCACCCTCTCCTTGTTTCTCCCTGAAC ACACTTCATATAAGCGAGATACCAGTTCTCACTATTC spacer 

length: 37 repeater length: 30
22329   274106 GCTCCACCCTCTCCTTGTTTCTCCCTGAAC AATGCAAAAAAGAGATAATAAAAGTCAGAACAGCTTAT spacer 

length: 38 repeater length: 30
22330   274175 GCTCCACCCTCTCCTTGTTTCTCCCTGAAC GATACGATGTCACGGTTTATGAGGAGCACGAGCAGA spacer 

length: 36 repeater length: 30
22331   274242 GCTCCACCCTCTCCTTGTTTCTCCCTGAAC CCAATGTTAATCTGATTGTCTCTCAGCGTCTCGAA spacer 

length: 35 repeater length: 30
22332   274308 GCTCCACCCTCTCCTTGTTTCTCCCTGAAC GCACGCGAGGTTGCACTCGTTGTACGGGAAGATGATG spacer 

length: 37 repeater length: 30
22333   274376 GCTCCACCCTCTCCTTGTTTCTCCCTGAAC CAGTATGGCAAACTCGGAAGAATGCTTGAAAGTTAAA
22334   
22335   
22336   GCA_001027005.1_ASM102700v1_genomic.fna(findCrispr):
22337   START       REPEAT                           

SPACER                                             
22338   crispr 1
22339   1269177 AAAGACCCCGAAAACGTAGC 

CTATCAGTCAGATGTAGCAATGACAATCAACAATTTAGGTGCCTTACTTTCTGATATGGGGCGCATTGAAGAGGCAAAACAAAAAT
ACGAAAAAGCACTCGAAATAAGGCAAAAACTCCTCCA spacer length: 123 repeater length: 20

22340   1269321 AAAGACCCCGAAAACGTAGC 
TTATCAATCTTACGTAGGAACGACGCTCAACAATTTAGGTACCTTACTTTCTGATATGGGGCGAGTTGAAGAGGCAAAACAAAGGT
ACGAAAAAGCACTTGAAATGAGGCAAAAACTCCTCCA spacer length: 123 repeater length: 20

22341   1269465 AAAGACCCCGAAAACGTAGC 
CCTACATAGACTGACCAATGATGAAGTCAGTCATGTGAGATCCTCCTCAAATCATTCTCTTGGAAGAGTTTCAATATTCATGGCTT
CCCAGGCAGAAACAGATGAAGATTACAAAAAAGAATT

22342   
22343   
22344   crispr 2
22345   3346138 ACTGTTGTCTGAGGAGTTAT TTCCACTATTGTTGTCTGAGGAGTTATTTCCAC spacer length: 33 

repeater length: 20
22346   3346192 ACTGTTGTCTGAGGAGTTAT 

CACTACCATTGTCTGAGGAGTTATCACTACCATTGTCTGAGGAGTTATCACTACCATTGTCTGAGGAGTTGTTTCCAC 
spacer length: 78 repeater length: 20

22347   3346291 ACTGTTGTCTGAGGAGTTAT 
TATCTAACTGGTATAAAACAATAACAGTAAATAAAACAGTTGATCAGGAAAACGAATCAGAAAGTAACAATACAGATA

22348   
22349   
22350   crispr 3
22351   179254 CATC 

ATGGCTCAGAACAAAAGCTTGTTTACCTGTAGCTGCATCCCATATGCGTGCTTTATGGTCATTACTAGCCGTAGCGATATATTTTC
CATCAGGACTGAACACAACGTCATTCACCCAA spacer length: 118 repeater length: 4



22352   179377 CATC 
ATGGCTCAGAACAAAAGCTTTACCTGTAGCTGCATCCCATATGCGTGCTGTGTTGTCCTTGCTTGCTGTAGCTATGTATTTTCCAT
CAGGGCTGAACACAACATCATTTACTGGA spacer length: 115 repeater length: 4

22353   179497 CATC 
ATGGCTCAGAACAAAAATTTGTTTACCTGTAGATGCGTTCCATACGCATGATGTGTTGTCACCACTCGCTGTTACGATGTATTTTC
CATCAGGACTGAAAGCAACATTATTCACCCAA spacer length: 118 repeater length: 4

22354   179620 CATC 
ACAGAAACAGAAGCAGGAAAAAATACAACAACTCAAGAAACAGGAGAAGACATTGAGCAAGAGACTGACCTAGCTGACTCTATTTT
ACATTACAAAGTGTATAAAATAGAAGAAAACA

22355   
22356   
22357   crispr 4
22358   2110371 CGTTTTTCACAAATTAAGGG AAATAATACCGTTTTTCATAAATTAAGAGGAGTAATA spacer length: 37 

repeater length: 20
22359   2110429 CGTTTTTCACAAATTAAGGG GAATAATACCGTTTTTCACAAATTAATAAGAATAATA spacer length: 37 

repeater length: 20
22360   2110487 CGTTTTTCACAAATTAAGGG CTACATAGACTGACCAATGATGAAGTCAGTCATGTGA
22361   
22362   
22363   crispr 5
22364   875108 TGTTGTTTTCAGTCCTGATG 

GAAAATATGTTGCTACGGCAAGTGATGACAAAACAGCACGTTTATGGAACGTATCTACAGGTAAACAAATTTTTGTTCTGAACCAT
ACTGGTAGGGTAAATA spacer length: 102 repeater length: 20

22365   875231 TGTTGTTTTCAGTCCTGATG 
AAAAATACATCGCAACGGCAAGTAATGACAAGACAGCACGTTTATGGAACGTATCTACAGGCAAACAAATCTTTGTTCTGAACCAT
GCTGGTCCGGTGCGTA spacer length: 102 repeater length: 20

22366   875354 TGTTGTTTTCAGTCCTGATG 
ATCTAACTGGTATAAAACAATAACAGTAAATAAAACAGTTGATCAGGAAAACGAATCAGAAAGTAACAATACAGATAGCCAAGAAA
ACATCGAAGAAGATAA

22367   
22368   
22369   crispr 6
22370   2051661 TTAGCTCCTTGAAGATTAGC 

TCCTTGAAGGTTCACTCCTTGAAGATTAGCTCCTTGAAGGTTCGCTCCTTGAAGATTAGCTTTTTGAAGATTAACGTCTTTAAGGT
AAGACCCCTGAAG spacer length: 99 repeater length: 20

22371   2051781 TTAGCTCCTTGAAGATTAGC TCCTTGAAGGTTCGCTCCTTGAAGGTCCCCTACAAG spacer length: 36 
repeater length: 20

22372   2051838 TTAGCTCCTTGAAGATTAGC ATGCGTTCCATAAACGTGCTGTGTTGTCATCACTCG
22373   
22374   
22375   crispr 7
22376   192314 TTAGTTTTTAATAAAGATAG CCGCGTATGTAGGTTACTAAT spacer length: 21 repeater length: 

20
22377   192356 TTAGTTTTTAATAAAGATAG TCGTGTATGTAGGTCACTAAT spacer length: 21 repeater length: 

20
22378   192398 TTAGTTTTTAATAAAGATAG AAAAAATACAACAACTCAAGA
22379   
22380   
22381   crispr 8
22382   3397724 AAGATAAGTTACTATTGAAGA 

TAGTTAACTATTGAAAATAACTTACTATTGAAGACAATTCACTATTGAAGACAATTCACTATA spacer length: 63 
repeater length: 21

22383   3397809 AAGATAAGTTACTATTGAAGA TAGTTCACTATTGAAGATAGTTCACTATTGAAAATAACTTACTATT spacer 
length: 46 repeater length: 21

22384   3397877 AAGATAAGTTACTATTGAAGA TAATTCTCAAAAAGATAATTCTCAAAGATATGGTCTATCATACCTT
22385   
22386   
22387   crispr 9
22388   1370183 ACTACCCTGTAATGACTACCT TGTAATGACTACCTTGTAAT spacer length: 20 repeater 

length: 21
22389   1370225 ACTACCCTGTAATGACTACCT TGTAATGACTACCTTGTAATAATTACCTTGTAATGACTACCTTATAAT 

spacer length: 48 repeater length: 21
22390   1370295 ACTACCCTGTAATGACTACCT AACTAAATTAAATCAAGCTAAATCAAACTAAACTAAATTAATTAAGCT
22391   
22392   
22393   crispr 10
22394   432766 ATTCGATGTAGTTGAAGAGGA ATTTGATGTAGTTGAAGAGG spacer length: 20 repeater length: 

21
22395   432808 ATTCGATGTAGTTGAAGAGGA ATTTGATGTAGTTGAAGAGGAATTTGATGTAGTTGAAGAGA spacer 

length: 41 repeater length: 21
22396   432871 ATTCGATGTAGTTGAAGAGGA CAGAAACAGAAGCAGGAAAAAATACAACAACTCAAGAAACA



22397   
22398   
22399   crispr 11
22400   3373482 TCATTTAAGATCTTTTGGAAT TCAATTAATATCTTTTGGAA spacer length: 20 repeater 

length: 21
22401   3373524 TCATTTAAGATCTTTTGGAAT TGCCTTTACATCTTTTGGAA spacer length: 20 repeater 

length: 21
22402   3373566 TCATTTAAGATCTTTTGGAAT CAGAAACAGGAAAAAATACA
22403   
22404   
22405   crispr 12
22406   192234 TTTTAATAAAGATAGTCGTGT 

GTGCAGGTTGCTGGTTTTAATTTTTAATAAGAAATAGTCATGTGTGTAGGTTACTGGTATTAGTTTTTAATAAAGATAGCCGCGTA
TGTAGGTTACTAATTTTAG spacer length: 105 repeater length: 21

22407   192361 TTTTAATAAAGATAGTCGTGT ATGTAGGTCACTAATTTTAG spacer length: 20 repeater length: 
21

22408   192403 TTTTAATAAAGATAGTCGTGT CTAACTGGTATAAAACAATA
22409   
22410   
22411   crispr 13
22412   452066 ATGTTTCATAAGTGTAAATTTC TTGGTATTGATTACGATATT spacer length: 20 repeater 

length: 22
22413   452109 ATGTTTCATAAGTGTAAATTTC TTGTTATTGATTACGATATT spacer length: 20 repeater 

length: 22
22414   452152 ATGTTTCATAAGTGTAAATTTC CGTTCCATAAACGTGCTGTG
22415   
22416   
22417   crispr 14
22418   3703606 CAAGCCTATTGTTTTCAATCGA GAGAAACAGTTTGACTCTAATT spacer length: 22 repeater 

length: 22
22419   3703651 CAAGCCTATTGTTTTCAATCGA AAGAAACAGTTTGACTCTAATT spacer length: 22 repeater 

length: 22
22420   3703696 CAAGCCTATTGTTTTCAATCGA GTACATCTGAGCAAAATAACTC
22421   
22422   
22423   crispr 15
22424   502841 TATTTTCTGACGTGCCAGATAA 

GCAACAGGCATACAATGACTTAATTAGACTCCTCACTGATCAAGACGATGAAGTGAAATCTTGGCCCGCTAAAGTTTTAATGGAT 
spacer length: 85 repeater length: 22

22425   502949 TATTTTCTGACGTGCCAGATAA 
GCAACAGGCATACAATGACTTAATTAGACTTATCACTGATCAAAACCGCAAAGTAAGAACATATGCCTCTTACATTCTTAAAACT 
spacer length: 85 repeater length: 22

22426   503057 TATTTTCTGACGTGCCAGATAA 
GCAACAGGCATACAATGACTTAATTAGACTCCTCACTGATCAAAACGACGAAGTGAAAGCATGGCCCGCTAAAGTTCTAATGGAT 
spacer length: 85 repeater length: 22

22427   503165 TATTTTCTGACGTGCCAGATAA 
ACAACAGGCATACTATGACTTAATTAGACTTATCACTGATCAAGATCGTAATGTGAGAACGTACGCCGCTGAAACTCTTACGACT 
spacer length: 85 repeater length: 22

22428   503273 TATTTTCTGACGTGCCAGATAA 
GCAACAGGCATACAATGACTTAATTAGACTCCTCACTGATCAAGACGATGAAGTGAAAGTGTGGCCCGCTAAAGTTCTAATGGAT 
spacer length: 85 repeater length: 22

22429   503381 TATTTTCTGACGTGCCAGATAA 
AAATACAACAACTCAAGAAACAGGAGAAGACATTGAGCAAGAGACTGACCTAGCTGACTCTATTTTACATTACAAAGTGTATAAA

22430   
22431   
22432   crispr 16
22433   3262 TCGTTCACTCAATTCGTTTATT GAAACTGTTCATTAAAACCGTTCATTAAA spacer length: 29 repeater 

length: 22
22434   3314 TCGTTCACTCAATTCGTTTATT AAACTCGTTCATTAAAACCGTTCATTAAA spacer length: 29 repeater 

length: 22
22435   3366 TCGTTCACTCAATTCGTTTATT AACAACTCAAGAAACAGGAGAAGACATTG
22436   
22437   
22438   crispr 17
22439   2416851 TGATCCCGTAATAGACTTCATT GCGCGTATCTGTAAAATGAAGCAAATTCAGGACAGCTTCAAAA spacer 

length: 43 repeater length: 22
22440   2416917 TGATCCCGTAATAGACTTCATT AACGCGCATCCGTAAAATGAAGAAAATTCAGGACAACTTCAAAA spacer 

length: 44 repeater length: 22
22441   2416984 TGATCCCGTAATAGACTTCATT AATAAGTCAAATTAAGCTAAACTAAATTAAATCAAGCTAAATCA
22442   
22443   



22444   crispr 18
22445   4359688 AATTTGAGGGTATGAATTTGATA ATGTTAATTTGAGGGTATGAATTTGAGGGTATGAATTTGAGGGTAT 

spacer length: 46 repeater length: 23
22446   4359758 AATTTGAGGGTATGAATTTGATA 

GTGTGAATTTGATAGTGTGAATTTGATAGTGTGAATTTGATAGTGTGAATTTGATAGTGTGAATTTGATAATGTTAATTTGAGGGT
ATGAATTTGAGGGTATGAATTTGAGGGTAT spacer length: 116 repeater length: 23

22447   4359898 AATTTGAGGGTATGAATTTGATA 
CTAGATGTCAAGATCCCACGATACCGAGTAATTGAGCCTGCAAATAAGAAATATATTCCTATTATAGAAGAATAACGTTACAAACA
AAGCATTACATACATTTTATAGAAGAATAA

22448   
22449   
22450   crispr 19
22451   3324307 ACCTTTTCTTAGTAATCCTTTCT TAGTAACCTTTTCTTAGTAACCTTTTCTTAGT spacer length: 32 

repeater length: 23
22452   3324363 ACCTTTTCTTAGTAATCCTTTCT TAGTAACCTTTTCTTAGTAACCTTTTCTTAGC spacer length: 32 

repeater length: 23
22453   3324419 ACCTTTTCTTAGTAATCCTTTCT TCAGTCAGATGTAGCAATGACAATCAATAATT
22454   
22455   
22456   crispr 20
22457   3229499 AGATTCTAACTCTTATTCTAACT 

CTTATTCTAACTCTTATTCTAAGATTCTAACTCTTATTCTAAGATTCTAACTCTTATTCTAAGATTCTAACTCTTATTCT 
spacer length: 80 repeater length: 23

22458   3229603 AGATTCTAACTCTTATTCTAACT CTTATTCTAACTCTTATTCT spacer length: 20 repeater 
length: 23

22459   3229647 AGATTCTAACTCTTATTCTAACT TTCTCAAAAAGATAATTCTC
22460   
22461   
22462   crispr 21
22463   793490 GGACGAGAGGAAGAGGCTATTGA 

GTTTTATAATAAAGCTCTTGAAATCAAACCTGATGACTACAATTCTCTAAGAAATAAAGGTGTTTCTCTCAGTAAACT 
spacer length: 78 repeater length: 23

22464   793592 GGACGAGAGGAAGAGGCTATTGA 
GTTTTATGATAAAGCTCTTGAAATCAAGCCTGATTACTACGGTTCTCTGAGAAATAAAGGTGTTTCTCTCAGTAACCT 
spacer length: 78 repeater length: 23

22465   793694 GGACGAGAGGAAGAGGCTATTGA 
TTTGTTTAATAAAGCTCTTGAAATCAAGCCTGATGACTACAATTCTCTAAGAAATAAAGGTGCTTCTCTCAGTAAACT 
spacer length: 78 repeater length: 23

22466   793796 GGACGAGAGGAAGAGGCTATTGA 
GTTTTATAATAAAGCTCTTGAAATCAAACCTGATGACTACAATTCTCTAAGAAATAAAGGTGTTTCTCTCAGTAAACT 
spacer length: 78 repeater length: 23

22467   793898 GGACGAGAGGAAGAGGCTATTGA 
TAAATTAAATCAAGCTAAATCAAACTAAACTAAATTAATTAAGCTAATTAATCTAAGCTACGTAAAGCTAAATTAAAC

22468   
22469   
22470   crispr 22
22471   2356907 GGTTTGGTTTAAAGTAAGTTTTG TTTGGTTTAAAGGTGTGTTT spacer length: 20 repeater 

length: 23
22472   2356951 GGTTTGGTTTAAAGTAAGTTTTG GTTTGGTTTGAAGGTGTATTTTGGTTTGGTTTAAAGTACGTTTT spacer 

length: 44 repeater length: 23
22473   2357019 GGTTTGGTTTAAAGTAAGTTTTG AAACAGAAGCAGGAAAAAATACAACAACTCAAGAAACAATAGAA
22474   
22475   
22476   crispr 23
22477   3521514 AAAGATAATTCTCAAAGAGATAAT TCTCAAAGAGATAATTCTCA spacer length: 20 repeater 

length: 24
22478   3521559 AAAGATAATTCTCAAAGAGATAAT TCTCAAAGAGATAATTCTCA spacer length: 20 repeater 

length: 24
22479   3521604 AAAGATAATTCTCAAAGAGATAAT TCTCAAAAAGATAATTCTCA spacer length: 20 repeater 

length: 24
22480   3521649 AAAGATAATTCTCAAAGAGATAAT AACAGGAAAAAATACAGATA
22481   
22482   
22483   crispr 24
22484   725946 ATGAATTCAAAGTGAAATGAATTC GAAGTGAAATGAATTCGAAGTGAAATGAATTCGAAGTGA spacer 

length: 39 repeater length: 24
22485   726010 ATGAATTCAAAGTGAAATGAATTC 

AAAGTGAAATGAACTCAAAGGTAAATGAACTCAAAGGTAAATGAACTCAAAGGTAAATGAACTCAAAGGTA spacer 
length: 71 repeater length: 24

22486   726106 ATGAATTCAAAGTGAAATGAATTC 
GGAAAAAATACAACAACTCAAGAAACAGGAGAAGACATTGAGCAAGAGACTGACCTAGCTGACTCTATTTT



22487   
22488   
22489   crispr 25
22490   314601 GAATCTGAAAAAGATGAGATAAAA 

ACTGATGAGACAGGTGAAACTGGTGAAGAGCTGAGTAGGATTAATAAAGGCGATGGAAAAACTGGATTCAGTGAAGAATTAAACGC
TGAGCGTAACGACTATCTTAAGAC spacer length: 110 repeater length: 24

22491   314736 GAATCTGAAAAAGATGAGATAAAA ACTGATGAGACAGGTGAAACTGGTGATGAGAT spacer length: 32 
repeater length: 24

22492   314793 GAATCTGAAAAAGATGAGATAAAA TAAGCTAAACTAAATTAAATCAAGCTAAATCA
22493   
22494   
22495   crispr 26
22496   1836855 TCTAAACAAAGTATATCTGAACAA AATTTCACTAAACAAAACTT spacer length: 20 repeater 

length: 24
22497   1836900 TCTAAACAAAGTATATCTGAACAA 

AACTTCACTAAACAAAATTTCCCTAAACAAGTCTTATTTAAACAAAATAACTCTAAACAGTATCTTTCTGAGCAAAATAA 
spacer length: 80 repeater length: 24

22498   1837005 TCTAAACAAAGTATATCTGAACAA 
CTACACTTATCCTCTCTGATAATCAATTAAGTTCGCTGCCGCCAGAAATATTAGAATTAGGTATAGATATTGAGTGGGAA

22499   
22500   
22501   crispr 27
22502   3220842 ATTACTTTCTATATTGATAAAGAAA CATAGAATTATTACTTTTAT spacer length: 20 repeater 

length: 25
22503   3220888 ATTACTTTCTATATTGATAAAGAAA 

CATAGAATTATTACTTTTATCATTACTTTTTATATTGATAAAGAGACATAGAATTATTACCTCTAT spacer length: 66 
repeater length: 25

22504   3220980 ATTACTTTCTATATTGATAAAGAAA 
AAAATAAGTCAAATTAAGCTAAACTAAATTAAATCAAGCTAAATCAAACTAAACTAAATTAATTAA

22505   
22506   
22507   crispr 28
22508   4299199 TATCCTGATGAGTTATAGGAAAACA TAAGACTGATTTAAATAGATGACTATTC spacer length: 28 

repeater length: 25
22509   4299253 TATCCTGATGAGTTATAGGAAAACA GAAGACTGATTTAAATAGATGACTATTC spacer length: 28 

repeater length: 25
22510   4299307 TATCCTGATGAGTTATAGGAAAACA TGGTATAAAACAATAACAGTAAATAAAA
22511   
22512   
22513   crispr 29
22514   167056 TTATCAGAATACGTCTATTGATAAT GTTTTATATTCACTGATAAT spacer length: 20 repeater 

length: 25
22515   167102 TTATCAGAATACGTCTATTGATAAT GTTTTATATTTACTGATAAT spacer length: 20 repeater 

length: 25
22516   167148 TTATCAGAATACGTCTATTGATAAT CCATAAACGTGCTGTGTTGT
22517   
22518   
22519   crispr 30
22520   1765164 TTGTTAGGTTTCTAGCCTCAGTTCC ATTATCCTTTTTTCCCTAGT spacer length: 20 repeater 

length: 25
22521   1765210 TTGTTAGGTTTCTAGCCTCAGTTCC GTTATCCCTTAATCCCTAAGT spacer length: 21 repeater 

length: 25
22522   1765257 TTGTTAGGTTTCTAGCCTCAGTTCC ATCTGAGCAAAATAACTCTAA
22523   
22524   
22525   crispr 31
22526   1769452 AAGAATTCAGGTTAGAATTCAGGTTAGA ATTCAGGTTAGAATTTAGGT spacer length: 20 repeater 

length: 28
22527   1769501 AAGAATTCAGGTTAGAATTCAGGTTAGA 

ATTCAGGTTAGAATTCAGGTTAGAATTCAGGTTAGAATTCAGGTTAGAATTTAGGT spacer length: 56 repeater 
length: 28

22528   1769586 AAGAATTCAGGTTAGAATTCAGGTTAGA 
ACAGAAACAGAAGCAGGAAAAAATACAACAACTCAAGAAACAGGAGAAGACATTGA

22529   
22530   
22531   crispr 32
22532   2376808 GAGTTCCCCACAGGCGTGGGGATGAACC GACGTTGCCCCGCTGGATTTAGGAGCATAACT spacer length: 

32 repeater length: 28
22533   2376869 GAGTTCCCCACAGGCGTGGGGATGAACC GCTGTTGACAGCAAAGACACTGGAGTAATTGA spacer length: 

32 repeater length: 28
22534   2376930 GAGTTCCCCACAGGCGTGGGGATGAACC GTATTTTTGAAATTTCTACAACTTTATTAGAC spacer length: 



32 repeater length: 28
22535   2376991 GAGTTCCCCACAGGCGTGGGGATGAACC GTGATTCCGTTGAAATCTTCTTTGAGGTCATC spacer length: 

32 repeater length: 28
22536   2377052 GAGTTCCCCACAGGCGTGGGGATGAACC GGCATATCTTTTATTTTGCCGTCCTAAATTGA spacer length: 

32 repeater length: 28
22537   2377113 GAGTTCCCCACAGGCGTGGGGATGAACC GCTTTGAACAACTTGTTAATGGCAGAGCCTGA spacer length: 

32 repeater length: 28
22538   2377174 GAGTTCCCCACAGGCGTGGGGATGAACC GATTTTTACTGCAGTTTCTATTTCAAACGTTC spacer length: 

32 repeater length: 28
22539   2377235 GAGTTCCCCACAGGCGTGGGGATGAACC GTTACCGGTGTTAAAACTGTTGTTATCGAAGA spacer length: 

32 repeater length: 28
22540   2377296 GAGTTCCCCACAGGCGTGGGGATGAACC GATATTATTTTTAACATTTATTCGCATACCAC spacer length: 

32 repeater length: 28
22541   2377357 GAGTTCCCCACAGGCGTGGGGATGAACC GGTGGAGAATTGTTTATAAAACGTGCATTAAA spacer length: 

32 repeater length: 28
22542   2377418 GAGTTCCCCACAGGCGTGGGGATGAACC GTTAATTCTTGTATGAGTAATAAAAGATAAAT spacer length: 

32 repeater length: 28
22543   2377479 GAGTTCCCCACAGGCGTGGGGATGAACC GTTGATGCATTGCTCAAAAGTTGGCCATCGAA spacer length: 

32 repeater length: 28
22544   2377540 GAGTTCCCCACAGGCGTGGGGATGAACC GGTAGTGTAGACCATGACCAGGTTCCTAAGTA spacer length: 

32 repeater length: 28
22545   2377601 GAGTTCCCCACAGGCGTGGGGATGAACC GGCGAAATCATGAAAATAATACTTCCTTCCAA spacer length: 

32 repeater length: 28
22546   2377662 GAGTTCCCCACAGGCGTGGGGATGAACC GATCGATGAGCTACGCCATCATAGAGTAAAAT spacer length: 

32 repeater length: 28
22547   2377723 GAGTTCCCCACAGGCGTGGGGATGAACC GACTGCAACAGATAGGGGGACTTGCAGATCTA spacer length: 

32 repeater length: 28
22548   2377784 GAGTTCCCCACAGGCGTGGGGATGAACC GTACATAGAATAAAGGAGGAGTCAAAATGACA spacer length: 

32 repeater length: 28
22549   2377845 GAGTTCCCCACAGGCGTGGGGATGAACC GTTGACTGCTGAACAGAGAGAGGTTTATGAAA spacer length: 

32 repeater length: 28
22550   2377906 GAGTTCCCCACAGGCGTGGGGATGAACC GCTCTAGAAATTCCGGATTTTGATATTAGTGC spacer length: 

32 repeater length: 28
22551   2377967 GAGTTCCCCACAGGCGTGGGGATGAACC GCTATTTTGGAAATGTGACTGAGGAAAATGAA spacer length: 

32 repeater length: 28
22552   2378028 GAGTTCCCCACAGGCGTGGGGATGAACC GTTATTTATTATAATATTAGTGGATTGGATAT spacer length: 

32 repeater length: 28
22553   2378089 GAGTTCCCCACAGGCGTGGGGATGAACC TTTCCTCATTACAAGATATCTGCCCATTCTCT spacer length: 

32 repeater length: 28
22554   2378150 GAGTTCCCCACAGGCGTGGGGATGAACC TTTCCTCATTACAAGATATCTGCCCATTCTCT spacer length: 

32 repeater length: 28
22555   2378211 GAGTTCCCCACAGGCGTGGGGATGAACC GCAGTATAACCCATCTCCTCAGCAGCTGCTTT spacer length: 

32 repeater length: 28
22556   2378272 GAGTTCCCCACAGGCGTGGGGATGAACC GGTACTTCACATAATGTTATACTGTTTTTTAA spacer length: 

32 repeater length: 28
22557   2378333 GAGTTCCCCACAGGCGTGGGGATGAACC GTGATGAGGACACCGCGTTAGCATCTGAAAAT spacer length: 

32 repeater length: 28
22558   2378394 GAGTTCCCCACAGGCGTGGGGATGAACC GAACCCCGTGAACGTTCCATCGTACTCTGATA spacer length: 

32 repeater length: 28
22559   2378455 GAGTTCCCCACAGGCGTGGGGATGAACC GCAGTATCAGGGATGAATAATACATCTCTAGG spacer length: 

32 repeater length: 28
22560   2378516 GAGTTCCCCACAGGCGTGGGGATGAACC GGTTTCACCGTCTGCAAATATATCTGATTCAC spacer length: 

32 repeater length: 28
22561   2378577 GAGTTCCCCACAGGCGTGGGGATGAACC GCTTATGCAATGGCGCGTGGAAAAATAACACA spacer length: 

32 repeater length: 28
22562   2378638 GAGTTCCCCACAGGCGTGGGGATGAACC GCCTAGAATCTGAATTTCAAAATTGTCTTACA spacer length: 

32 repeater length: 28
22563   2378699 GAGTTCCCCACAGGCGTGGGGATGAACC GATATCAGCCTCATGATTACCTGTTCTGATGA spacer length: 

32 repeater length: 28
22564   2378760 GAGTTCCCCACAGGCGTGGGGATGAACC ACAACTCAAGAAACAGGAGAAGACATTGAGCA
22565   
22566   
22567   crispr 33
22568   217292 GGAAATCACAGAACTGAAAAATCTTACTA GACTTGACATATCTCGTAATGAATTGACTTCGTTGCCTT spacer 

length: 39 repeater length: 29
22569   217361 GGAAATCACAGAACTGAAAAATCTTACTA GACTTGACATATCTCGTAATAAATTGACTTCGTTTCCTC spacer 

length: 39 repeater length: 29
22570   217430 GGAAATCACAGAACTGAAAAATCTTACTA AAATTAAGCTAAACTAAATTAAATCAAGCTAAATCAAAC
22571   
22572   
22573   crispr 34



22574   3141419 TAAATCAAGCTAAAATAAGTCAAATTAAG CTAAAATAAGTTAAACTAAG spacer length: 20 
repeater length: 29

22575   3141469 TAAATCAAGCTAAAATAAGTCAAATTAAG CTAAAATAAATTAAACTAAG spacer length: 20 
repeater length: 29

22576   3141519 TAAATCAAGCTAAAATAAGTCAAATTAAG TCAAGATCCCACGATACCGA
22577   
22578   
22579   crispr 35
22580   1532342 GTTACAGTTTTCAGTACAGTTGTCACAGCA 

GTTATCTGCACAGTTGGACCCGTTACAGTTGTCACAGCAGTTATCTACACAGTTGGATC spacer length: 59 
repeater length: 30

22581   1532432 GTTACAGTTTTCAGTACAGTTGTCACAGCA 
TTCTCCTTTGCAATCCTGGCCACAAACATCTGCACATTCGTCACAGCAGTTTCCTGTACAGTCTGATCCATTACAGTTTTCAGTAC
AGTTACAGTTTTCAGTAC spacer length: 104 repeater length: 30

22582   1532567 GTTACAGTTTTCAGTACAGTTGTCACAGCA 
CTCTCCTTTGCAATCCTGGCCACAAACATCTGCACATTCGTCACAGCAGTTTCCTGCACAGTCTGATCCATTACAGTTTTCAGTAC
 spacer length: 86 repeater length: 30

22583   1532684 GTTACAGTTTTCAGTACAGTTGTCACAGCA 
TCAGGTTAAGAATTCAGGTTAAGAATTCAGGTTTTGCCCTGAATTCGGAAAAATAAAATTAAAAAGCTGCGTTGATCATGACAAGT

22584   
22585   
22586   crispr 36
22587   2308854 TCTTATATTGGGTCTTATCTTATATTGGAT CTTATCTTATATTGGATCTTATCTTATATTGGATCTT spacer 

length: 37 repeater length: 30
22588   2308922 TCTTATATTGGGTCTTATCTTATATTGGAT CTTATCTTATATTGGGTCTT spacer length: 20 

repeater length: 30
22589   2308973 TCTTATATTGGGTCTTATCTTATATTGGAT AGTGAAGACAAATCACCACC
22590   
22591   
22592   crispr 37
22593   547267 AATCTGTCTATTTTCAATTTTGCTATCAATAT CTATCAAATTGATAACAATTAA spacer length: 22 

repeater length: 32
22594   547322 AATCTGTCTATTTTCAATTTTGCTATCAATAT TTATCAAATTGATAACAATTAA spacer length: 22 

repeater length: 32
22595   547377 AATCTGTCTATTTTCAATTTTGCTATCAATAT GATAATTCTCAAAGATATGGTC
22596   
22597   
22598   crispr 38
22599   2176206 GAATCAAAAAATTCAGAAGCTAATGTATCTAA 

TTTGAAATATAAAACAATAACAGTAAATGAAACAGTTGAAAGGGAAAACAAATCAGAAAGTAACGATACAGATAGCAAAGAAAATA
TCGAAAAAAA spacer length: 96 repeater length: 32

22600   2176335 GAATCAAAAAATTCAGAAGCTAATGTATCTAA 
CTGGTATAAAACAATAACAGTAAATAAAACAGTTGAAAGGGAAAACAAATCAGAAAGTAACGATACAGATAGCAAAGAAAATATCG
AAAAAAA spacer length: 93 repeater length: 32

22601   2176461 GAATCAAAAAATTCAGAAGCTAATGTATCTAA 
GCGTCCTCTTGGAAAGCTCATGATAGGTCACGTATTCGTGAGCAAGATCCATTAAAACAAGGATTGAAACATACAGCTTTTGGGCA
TACATTC

22602   
22603   
22604   crispr 39
22605   3105266 GTCGAGAAGTAGACTCCACGAAAACAAGGATT GAAACTTCTTTTTGTTTTATTTTCCTCCAATTCAGTTTGGTG 

spacer length: 42 repeater length: 32
22606   3105341 GTCGAGAAGTAGACTCCACGAAAACAAGGATT GAAACTTGTTTGGCTCTTTGTTTTCTCTGGTGCACTGAATA 

spacer length: 41 repeater length: 32
22607   3105415 GTCGAGAAGTAGACTCCACGAAAACAAGGATT GAAACTCACTTTGACCTCTTTAAATATTTTTTATTTCTAT 

spacer length: 40 repeater length: 32
22608   3105488 GTCGAGAAGTAGACTCCACGAAAACAAGGATT GAAACTTGGTTTTATCCAGATTCCACGAGAGATATTCGCCT 

spacer length: 41 repeater length: 32
22609   3105562 GTCGAGAAGTAGACTCCACGAAAACAAGGATT GAAACCTCGACAAGCGTGAATATCGTTTTCAAAGCTTTTTGTT 

spacer length: 43 repeater length: 32
22610   3105638 GTCGAGAAGTAGACTCCACGAAAACAAGGATT GAAACCATATTCTAGTCTCCCTATATCCTCTATAGTTC 

spacer length: 38 repeater length: 32
22611   3105709 GTCGAGAAGTAGACTCCACGAAAACAAGGATT GAAACATTATCCATCCTCCCGAGCCGTCCATTGTAAAG 

spacer length: 38 repeater length: 32
22612   3105780 GTCGAGAAGTAGACTCCACGAAAACAAGGATT GAAACTTCAGTTTCCGACAGAATTTCCATCTTGGCAAAAC 

spacer length: 40 repeater length: 32
22613   3105853 GTCGAGAAGTAGACTCCACGAAAACAAGGATT GAAACCTTCTATCTTTTTAATAAAATTCTCCGTTGCTCATTC 

spacer length: 42 repeater length: 32
22614   3105928 GTCGAGAAGTAGACTCCACGAAAACAAGGATT GAAACTATTTACCTTTACTTATATAGACTAAAAGTATTATC 

spacer length: 41 repeater length: 32
22615   3106002 GTCGAGAAGTAGACTCCACGAAAACAAGGATT GAAACTTTAATTGTTTACGTTTACGGTAACACCTCCTTTTT 



spacer length: 41 repeater length: 32
22616   3106076 GTCGAGAAGTAGACTCCACGAAAACAAGGATT GAAACTAGCATAATCTGAATCCCATGCTATCGGTCTATA 

spacer length: 39 repeater length: 32
22617   3106148 GTCGAGAAGTAGACTCCACGAAAACAAGGATT TAAACTAGCATAATCTGAATCCCATGCTATCGGTCTATA 

spacer length: 39 repeater length: 32
22618   3106220 GTCGAGAAGTAGACTCCACGAAAACAAGGATT GAAACTATCTAAGATATTTCTAGATATTTTTCTTTCTCTT 

spacer length: 40 repeater length: 32
22619   3106293 GTCGAGAAGTAGACTCCACGAAAACAAGGATT GAAACAACTTCATCTTAGTCTTTTGGTTTGCCATTTACA 

spacer length: 39 repeater length: 32
22620   3106365 GTCGAGAAGTAGACTCCACGAAAACAAGGATT TGACTCTTATTCTTTTGACCTGATTATGTTTCCAAACAC
22621   
22622   
22623   crispr 40
22624   180361 CAAAAATTTGTTCACCTGTATATGCGTTCCATA 

AACGTGCTGTATTGTCATTACTCGCCGTAGCGATGTATTTTCCATCAGGACTAAATACAACACTCTTCACCTCACCATTATACGTT
AAACTGTCATGTTTAAGA spacer length: 104 repeater length: 33

22625   180499 CAAAAATTTGTTCACCTGTATATGCGTTCCATA 
CGCATGCTGTACTGTCAAAACTCGCCGTAGCAATGTATTTTCCATCAGGACTGAATACAACATTATATACCAGACCATCATGGTTC
AGA spacer length: 89 repeater length: 33

22626   180622 CAAAAATTTGTTCACCTGTATATGCGTTCCATA 
TTAAATCAAGCTAAATCAAACTAAACTAAATTAATTAAGCTAATTAATCTAAGCTACGTAAAGCTAAATTAAACTAAGCTAAATTA
AAT

22627   
22628   
22629   crispr 41
22630   4474331 TATGCTATGACCCAGAACAATATCGGAAATGCA 

CACAGTACACTGGCAGAAGTAGAAGAAAAGGCACTAAGCTACAAGAAGGCAATAGAAGTATTTCAAAAGGCCCTGAAAATCACAAC
TGTAAAAGAGTTTCCAATGGA spacer length: 107 repeater length: 33

22631   4474472 TATGCTATGACCCAGAACAATATCGGAAATGCA 
TACAGTACACTGGCAGAAGTGGAAGAAAAGGCACTAAACTGCAAGAAGGCAATAGAAGCATTTCAAAAGGCCCTGAAAATCACAAC
TGTAAAAGAGTTTCCAATGGA spacer length: 107 repeater length: 33

22632   4474613 TATGCTATGACCCAGAACAATATCGGAAATGCA 
CTAAACTAAATTAAATCAAGCTAAATCAAACTAAACTAAATTAATTAAGCTAATTAATCTAAGCTACGTAAAGCTAAATTAAACTA
AGCTAAATTAAATTAAACTCA

22633   
22634   
22635   crispr 42
22636   1014950 GTTAAGTTACCTTATTTAAGTTACCTTAGTTAAGT 

TACCTTAGTTAAGTTACCTTATTTAAGTTACCTTATTTAAGTTACCTT spacer length: 48 repeater length: 35
22637   1015034 GTTAAGTTACCTTATTTAAGTTACCTTAGTTAAGT TACCTTAGTCAAGTTACCTT spacer length: 20 

repeater length: 35
22638   1015090 GTTAAGTTACCTTATTTAAGTTACCTTAGTTAAGT TTTCGAACTTGCAACAAATT
22639   
22640   
22641   crispr 43
22642   1532463 TCTCCTTTGCAATCCTGGCCACAAACATCTGCACA 

TTCGTCACAGCAGTTTCCTGTACAGTCTGATCCATTACAGTTTTCAGTACAGTTACAGTTTTCAGTACAGTTACAGTTTTCAGTAC
AGTTGTCACAGCA spacer length: 99 repeater length: 35

22643   1532598 TCTCCTTTGCAATCCTGGCCACAAACATCTGCACA 
TTCGTCACAGCAGTTTCCTGCACAGTCTGATCCATTACAGTTTTCAGTACAGTTACAGTTTTCAGTACAGTTGTCACAGCA 
spacer length: 81 repeater length: 35

22644   1532715 TCTCCTTTGCAATCCTGGCCACAAACATCTGCACA 
AAACAAAGTTTCGAACTTGCAACAAATTTCAAAAGCTTTTTAATAGGTAAATTCTTTTTATATGAAAGCTTCAAGAGAATT

22645   
22646   
22647   crispr 44
22648   3096254 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC ATCCAATGCAATGACTTGTGCAAACATTTCCATTAG 

spacer length: 36 repeater length: 37
22649   3096328 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC AGAAGACTACTCGTGTGGAAGCATCTGTCACTAT 

spacer length: 34 repeater length: 37
22650   3096400 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TCTTTCAAATCTTGCACTCTTCGGGATATTGCCA 

spacer length: 34 repeater length: 37
22651   3096472 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC CTAAATGAAAAGCAATGGAATACATAGTGTAATTAC 

spacer length: 36 repeater length: 37
22652   3096546 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC GATATGCGGGATTAGTTTCTTTCTTACTGATTTGTAT 

spacer length: 37 repeater length: 37
22653   3096621 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC AATAGATCAGATACGTTTCCGGCAGCGGTTTTTAAA 

spacer length: 36 repeater length: 37
22654   3096695 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC CTATACAAAAGTATTTATTTTTTAACGTATATTT 

spacer length: 34 repeater length: 37
22655   3096767 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC CGCGGGAGGTCCGTTTTACCTTTCTAATTCGAGTG 



spacer length: 35 repeater length: 37
22656   3096840 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TTATATGATATGTCACCTATTGGAATACCCATTGTTT 

spacer length: 37 repeater length: 37
22657   3096915 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TAAGTGCCTGTGAGGTACTGACTCCATATGTATC 

spacer length: 34 repeater length: 37
22658   3096987 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC CAACCTACAAAAAAGGGCAAATTTTTGAATGCACTG 

spacer length: 36 repeater length: 37
22659   3097061 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC CTAACCATTCTTCATCACTGAATTTTACTTTGCAC 

spacer length: 35 repeater length: 37
22660   3097134 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC AATAGTATACCCTCCTATATTTCTTTAAAACGTTT 

spacer length: 35 repeater length: 37
22661   3097207 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC ATCGACTCGACCATGATATACGATTATAACATAGA 

spacer length: 35 repeater length: 37
22662   3097280 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TTCACCGAAGAACCGCAGGCCCCGTTAGGAACCC 

spacer length: 34 repeater length: 37
22663   3097352 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC CCTTTCTTTGGGGCCTTGCTCTTTGGGTCGTCC 

spacer length: 33 repeater length: 37
22664   3097423 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC 

TGCTGCCTTCCGTAGTCGTGCAGAATGCGTTTTCCAGTGT spacer length: 40 repeater length: 37
22665   3097501 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC ACCTGGGTGGTCAACCCTTCAATAATAATAATAGAT 

spacer length: 36 repeater length: 37
22666   3097575 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC CAGCAACCCCGAAAGGATTTGTGCCAACTGTTACA 

spacer length: 35 repeater length: 37
22667   3097648 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC ATACATATGCTGCAAGTCCGGACGCTGCAACAGGCT 

spacer length: 36 repeater length: 37
22668   3097722 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC 

CAAGTGCCATTGACGGGATAGTAGGGCAGTTTGAAAGGCT spacer length: 40 repeater length: 37
22669   3097800 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC AAATAAATGCGCCCTATGCTGGGGAGTTCGCAAA 

spacer length: 34 repeater length: 37
22670   3097872 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC 

CCATAGCTTTAGAAGCAGAGTTTAAGGTTTTGAGATGTA spacer length: 39 repeater length: 37
22671   3097949 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC ATTTTTGAAGAGTTTCCTGATCTTCATCACGGATT 

spacer length: 35 repeater length: 37
22672   3098022 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC CATATTAATTGAGGTTGTACATTTCGGACACATGC 

spacer length: 35 repeater length: 37
22673   3098095 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC ACCAAGCTTCACCATCATAAACAGCAATAACT 

spacer length: 32 repeater length: 37
22674   3098165 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC ATATGTTAGTAAGCGTGTGAAACAAGGCAACGAA 

spacer length: 34 repeater length: 37
22675   3098237 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC CTACATGCAATCACATGGTCTAGAGTCCATTCCCAA 

spacer length: 36 repeater length: 37
22676   3098311 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TCTTGATGTATAAGATAAACCATTTTTTCATAAGTTA 

spacer length: 37 repeater length: 37
22677   3098386 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC CTAGATCGGGACCTAGAAATACTATGTACGCATT 

spacer length: 34 repeater length: 37
22678   3098458 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC ATCTATAATCTATATGATATTTTTCTCCAGGTTCTAT 

spacer length: 37 repeater length: 37
22679   3098533 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TATAATAATTACCATATTGACCTTTCACAAGATTG 

spacer length: 35 repeater length: 37
22680   3098606 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC CCAGATGAGTTTTTTGAAAATATAACCCCCGTGTTTG 

spacer length: 37 repeater length: 37
22681   3098681 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC ATCGTAGACTTCAAGCTATCACATGGGATGTTGAA 

spacer length: 35 repeater length: 37
22682   3098754 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC 

ATGGAATTAAACCGTTTCCTGTTTCATATGAATTAGAAT spacer length: 39 repeater length: 37
22683   3098831 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC ACATAATTCACAGCTTTGTCAATTTCGGATCCTTT 

spacer length: 35 repeater length: 37
22684   3098904 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TAAACACCAACCACATTTTTATTACTGTATCTTT 

spacer length: 34 repeater length: 37
22685   3098976 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TTTTATAGCGTATTATATACAATAAATAATACAT 

spacer length: 34 repeater length: 37
22686   3099048 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC 

TTGATTTACATAGACCGTTGCCAACAATAAACTATAGAATCA spacer length: 42 repeater length: 37
22687   3099128 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TTATTAATACAAATCTATTTGTTGTATTCATCAAT 

spacer length: 35 repeater length: 37
22688   3099201 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TACAAGCGCATTTACAGGTGCGCAAATCGATGAAGT 

spacer length: 36 repeater length: 37
22689   3099275 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TTGTTTCAATGTCTAACATCGTGCCTGCCCTCCGTG 

spacer length: 36 repeater length: 37
22690   3099349 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC GTGCTTGAGCCGCATAAAACCGGCTACCCTCA 

spacer length: 32 repeater length: 37



22691   3099419 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC AAAATTAAAAGCGGAGATGGAGATTTTATTTCAT 
spacer length: 34 repeater length: 37

22692   3099491 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TACATACTTTATCAAGCATTTGTGATACGTTTTCA 
spacer length: 35 repeater length: 37

22693   3099564 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC GTAGGAAGTGGCGTTAAAGCCGCCACGATGTTTAG 
spacer length: 35 repeater length: 37

22694   3099637 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TGAATTTGAGCCTGACCTCTCCCTCCCTGGCTTC 
spacer length: 34 repeater length: 37

22695   3099709 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TTTCTAAGACTCTTCAGGTATATGGATATAGAAAAA 
spacer length: 36 repeater length: 37

22696   3099783 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC AAGTTCTTATAGATCTTAATATTCGTGCTTGGCA 
spacer length: 34 repeater length: 37

22697   3099855 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC CCTAATGTTTTGCCACGGACATTCAAAATGGTTGG 
spacer length: 35 repeater length: 37

22698   3099928 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC AGTTTTGCCAGTACTGCAGTCTTGAGCTCGTTAAACC 
spacer length: 37 repeater length: 37

22699   3100003 ATTCGTGAGCAAGATCCACTAAAACAAGGATTGAAAC TAGACTGACCAATGATGAAGTCAGTCATGTGAGATCC
22700   
22701   
22702   crispr 45
22703   2208753 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT 

TTTGTCGCCCGATTACTTTTTTGTGTTATTTGGTAATTTTGG spacer length: 42 repeater length: 37
22704   2208833 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT ATCTGATATTCATTATAAAACAGACTCCTCTAATTT 

spacer length: 36 repeater length: 37
22705   2208907 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT CTCAGAGGGTACAGCTTTCGGTTTGACTCCTTCAG 

spacer length: 35 repeater length: 37
22706   2208980 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT AGTATCTGCCTCAAACGGACAGAAAAAATTAGTAT 

spacer length: 35 repeater length: 37
22707   2209053 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT ATAATAGACTCGTGCCCATACGTTCTTTATTATA 

spacer length: 34 repeater length: 37
22708   2209125 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT TCATAATCTAGAATTTTGCGTTGAATATAAAGATCTA 

spacer length: 37 repeater length: 37
22709   2209200 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT CTGCCTTGCCATAGGGCAGCCGTGACAGTGTCA 

spacer length: 33 repeater length: 37
22710   2209271 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT TAGTGCTTCCTTTACTACATCAAGTGTATACTCTGGG 

spacer length: 37 repeater length: 37
22711   2209346 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT GCCTAGACGTAGAATCGACATCCCTTTAGAGAATA 

spacer length: 35 repeater length: 37
22712   2209419 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT TAGGGCCGGTGTTGGGAAAGTCTGCATCCTGGTCT 

spacer length: 35 repeater length: 37
22713   2209492 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT ATCAGTTTCGTTTTTTTGTTTTATTCATTACTTA 

spacer length: 34 repeater length: 37
22714   2209564 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT AATATGTGATAATGCAATTGATTGATATTGATT 

spacer length: 33 repeater length: 37
22715   2209635 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT AAAAAGGTCGCTCGGGCTTACGATACGCATTATT 

spacer length: 34 repeater length: 37
22716   2209707 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT CAGTTAAACAATAGTTACATTTGCAGTCATGTA 

spacer length: 33 repeater length: 37
22717   2209778 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT CTGGAGATGAAAAAAGGCGCATTCTGGAACTTTGG 

spacer length: 35 repeater length: 37
22718   2209851 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT CAGTTAAACAATATCATTGATGTACTCACCGAT 

spacer length: 33 repeater length: 37
22719   2209922 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT TTTTTATAAAATTCTATCAAATTTTTAAGGGGAGGGT 

spacer length: 37 repeater length: 37
22720   2209997 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT GCAATCCCAGGAAATCCAAATGTATATCTAATCT 

spacer length: 34 repeater length: 37
22721   2210069 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT TTTTGCAAAAGAGCACTTCGTGAAACAATTAACAC 

spacer length: 35 repeater length: 37
22722   2210142 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT ACCTTTTTATAGATATATCCACGCTCCGCTACC 

spacer length: 33 repeater length: 37
22723   2210213 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT 

ACAGCGGCCTTGTTGGGGCACTCCTGAAGACATTCAGAAA spacer length: 40 repeater length: 37
22724   2210291 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT CATAAGATGATCTAATTCAGATTCGAGAGACATTA 

spacer length: 35 repeater length: 37
22725   2210364 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT TTTTAATTTTTGGAGCTGAATTACATGGCTGAACCGT 

spacer length: 37 repeater length: 37
22726   2210439 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT CTGGTCCACCTGCGCTCCAATGTGATGTATCAAATGC 

spacer length: 37 repeater length: 37
22727   2210514 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT TCTTTATAGAAGAGATCTCAAAATCCGCTGTAATCA 

spacer length: 36 repeater length: 37
22728   2210588 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT TAATGTATCATGCGTAATATATAATACACAATAAA 



spacer length: 35 repeater length: 37
22729   2210661 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT CTGCCTCCTGGAACATCAATTCAACAGAAAGCTAGG 

spacer length: 36 repeater length: 37
22730   2210735 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT CATACTTGTTATTATAGAAGAGGTAATATAAAAAG 

spacer length: 35 repeater length: 37
22731   2210808 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT TTGTTGAAGTCGTAGATTCTGGAGTCATATTTTT 

spacer length: 34 repeater length: 37
22732   2210880 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT ATGTATATATTTATTATTTTCAGTGTGTTTTTATAA 

spacer length: 36 repeater length: 37
22733   2210954 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT AATTATCCTGTTGAGATTAGGCTAGATAGTGGAGAT 

spacer length: 36 repeater length: 37
22734   2211028 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT AAATGACTGAACGAAATACAATTGAACGCAGAAAA 

spacer length: 35 repeater length: 37
22735   2211101 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT AAAATGAGTCGTGAAATGTGCCGGATCTCATTTTT 

spacer length: 35 repeater length: 37
22736   2211174 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT AAGATCCATTCGGCTAATCATAGCATCATTTAAG 

spacer length: 34 repeater length: 37
22737   2211246 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT CGGATGATATTAAGAATGTATCTCTTGGGGGTTTTA 

spacer length: 36 repeater length: 37
22738   2211320 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT TTTTTGTAATATGTTAATATATCGACAGGTATA 

spacer length: 33 repeater length: 37
22739   2211391 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT CCCTCGGGAATTCCATTATTTCTAAATGGTCCA 

spacer length: 33 repeater length: 37
22740   2211462 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT AACGCAATCGGGCGCTGCTAGGTCGAATGTCTCGAA 

spacer length: 36 repeater length: 37
22741   2211536 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT CTTCGCGGCTTCAGTCTCTCCATAGAACAGCTTT 

spacer length: 34 repeater length: 37
22742   2211608 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT CTACAGATCCGGACATATCATAAGCGTTTATAAG 

spacer length: 34 repeater length: 37
22743   2211680 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT 

CGGATGTCTCGGAGATAATGACGCCCTGGAGGAGGACCGA spacer length: 40 repeater length: 37
22744   2211758 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT ACTTTGAAAAGTTTTTACTATTTAGAAGGATATTAGAA 

spacer length: 38 repeater length: 37
22745   2211834 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT TGGTTAATGGAACCCAGGTCCTACCGCCGTTTACGGA 

spacer length: 37 repeater length: 37
22746   2211909 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT TATGAAAAATTCTTCTCTACAAAACAGATTTATG 

spacer length: 34 repeater length: 37
22747   2211981 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT ACTATATTTATGTCTCAGAACTCGTACATAATAT 

spacer length: 34 repeater length: 37
22748   2212053 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT CTCACAATAAGAAGCAACATAAAGCCTATTATT 

spacer length: 33 repeater length: 37
22749   2212124 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT TTGATACTTCCGTGAATAAAGTAATCCAATAAGGA 

spacer length: 35 repeater length: 37
22750   2212197 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT ACTGAAATGTCTATATATTCCCCGGTATTCAGTT 

spacer length: 34 repeater length: 37
22751   2212269 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT ACGGTTAGATCCGATTCAATATATGGTAAATTTT 

spacer length: 34 repeater length: 37
22752   2212341 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT CCTGTAATGAATATTCCCCAAGAAAGCCCAACAA 

spacer length: 34 repeater length: 37
22753   2212413 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT TATTATAGAGATATTAGAGAAATCGTGTATTCTCTTTC 

spacer length: 38 repeater length: 37
22754   2212489 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT ATTAGAACCGATTATAATAGTATTGTCTACTT 

spacer length: 32 repeater length: 37
22755   2212559 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT AATGTCTAGATATGTATTTTTCATCTCAGCTATTA 

spacer length: 35 repeater length: 37
22756   2212632 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT CCCAACCATTTGCATTTTTTTGATTTAGGGGGATAG 

spacer length: 36 repeater length: 37
22757   2212706 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT TCTCGAAGACTGGGGACAACTCATTACTGGATTGA 

spacer length: 35 repeater length: 37
22758   2212779 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT CTATTAGAAAAACTTGCAAAAGCAGGAGACC spacer 

length: 31 repeater length: 37
22759   2212848 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT ATACGTCATGATTGATTCATCTGATCTAAATACAGT 

spacer length: 36 repeater length: 37
22760   2212922 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT AATAGTTATAAATACTATAGAATCATATATTCTATA 

spacer length: 36 repeater length: 37
22761   2212996 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT AATTTGGAGCCCGGCTTGACCGCCTTTATACTGCCC 

spacer length: 36 repeater length: 37
22762   2213070 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT AAAATCAGCATACCCTTTCTTCCCCTCTTTTGCCACA 

spacer length: 37 repeater length: 37
22763   2213145 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT GAGATTAATAATACCGTGGAGAACTCCACTAATACT 

spacer length: 36 repeater length: 37



22764   2213219 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT GAATGTGAACTACTAAACAATGATTTCGAAAACTATT 
spacer length: 37 repeater length: 37

22765   2213294 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT ATAGTTTAGGTTCCTGAATTTTCTCAGTTTCCTGT 
spacer length: 35 repeater length: 37

22766   2213367 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT AATGTAGTATAATTTATATTATGTACTAAAAT 
spacer length: 32 repeater length: 37

22767   2213437 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT CCAGTAATATGTATTTTTTGTATTTATATATTT 
spacer length: 33 repeater length: 37

22768   2213508 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT ATTGATTTCCTTTGTATCATCTTTAATTTTATAC 
spacer length: 34 repeater length: 37

22769   2213580 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT TTTACTGTATTACATAATATGCGTAACACCGTATAA 
spacer length: 36 repeater length: 37

22770   2213654 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT AACATCATATTCATCTGGGCTTGCAGCGCATGAGAAT 
spacer length: 37 repeater length: 37

22771   2213729 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT CAGCATCTAAAAAACGAGAATTGAAATGGTATG 
spacer length: 33 repeater length: 37

22772   2213800 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT TTGTCCCGCCTCTTCAAAACGTCTTAATCGGGC 
spacer length: 33 repeater length: 37

22773   2213871 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT GTATTAACTCGGTTGTTAATGAAACGCTCAGAATGT 
spacer length: 36 repeater length: 37

22774   2213945 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT TCACCATTTTTCCTCCTTCAAATCAAAATCAATTA 
spacer length: 35 repeater length: 37

22775   2214018 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT TAAATCAAACTAAACTAAATTAATTAAGCTAATTA
22776   
22777   
22778   crispr 46
22779   2175702 ACAATAGAAAATAATACTAAATCAAAAACAGAAACAGAAG CAGGAAAAGATACAACAACTCAAGA spacer 

length: 25 repeater length: 40
22780   2175768 ACAATAGAAAATAATACTAAATCAAAAACAGAAACAGAAG CAGGAAAAAATACAACAACTCAAAA spacer 

length: 25 repeater length: 40
22781   2175834 ACAATAGAAAATAATACTAAATCAAAAACAGAAACAGAAG CAGGAAAAAATACAACAACTCAAAA spacer 

length: 25 repeater length: 40
22782   2175900 ACAATAGAAAATAATACTAAATCAAAAACAGAAACAGAAG CAGGAAAAAATACAACAACTCAAGA spacer 

length: 25 repeater length: 40
22783   2175966 ACAATAGAAAATAATACTAAATCAAAAACAGAAACAGAAG ATACAACAACTCAAGAAACAATAGA
22784   
22785   
22786   crispr 47
22787   1054124 GCGTTTTCTCAAGTGCCAGATAAAAAACAGGCATGGAATG 

ACTTAATTAAACTGACCAATGATGAAAACAATTATGTGAGATATAGAGCTGCCGATGCTCTTGGTTC spacer length: 
67 repeater length: 40

22788   1054232 GCGTTTTCTCAAGTGCCAGATAAAAAACAGGCATGGAATG 
ACTTAATTAAACTGGCCAAGGATGAAGACAGTGATGTGAGGCATAGGGCTGCCTATGCTCTTGGTTC spacer length: 
67 repeater length: 40

22789   1054340 GCGTTTTCTCAAGTGCCAGATAAAAAACAGGCATGGAATG 
ATAGCCAAGAAAATATCAAAGGAAATGAATCAAAAAATTCAGAAGCTAATGTATCTAATTTGAAATA

22790   
22791   
22792   crispr 48
22793   4465749 GGAATATTTGAAGCATCTGGAATATTTGAAGCATCTGGAG 

TATTTGAAGCATCTGGAATATTTGAAGCATCTGGAATATTTGAAGCATC spacer length: 49 repeater length: 
40

22794   4465839 GGAATATTTGAAGCATCTGGAATATTTGAAGCATCTGGAG TATTTGAAGCATCTGGAATATTTGAAGCATC 
spacer length: 31 repeater length: 40

22795   4465911 GGAATATTTGAAGCATCTGGAATATTTGAAGCATCTGGAG TTTTACTTTCAAGGCCATATATTATTGCCAA
22796   
22797   
22798   GCA_001189275.1_ASM118927v1_genomic.fna(findCrispr):
22799   START       REPEAT                           

SPACER                                             
22800   crispr 1
22801   513336 TCAACCC TTCTTGAGATTCTAGGGCATCAAGTACAGCAACGTTGATTTGATGCTAGGAGCCACGT spacer 

length: 58 repeater length: 7
22802   513402 TCAACCC TTCTTGAGATTCTAGCGCCATCTATGTGGCAAACGGCACGGTCTGGGATACGCTTGTCATGT spacer 

length: 62 repeater length: 7
22803   513472 TCAACCC TTCTTGAGATTCTAGCCGCCCCTGCGACCGCAGGGGCTTCGGCGGGGGGTATAAAAGAGT spacer 

length: 60 repeater length: 7
22804   513540 TCAACCC TTCTTGAGATTCTAGAATGCTGTATGCCGTATTGCCAGTGGATAAGGCCATAGAGCTGT spacer 

length: 59 repeater length: 7
22805   513607 TCAACCC TTCTTGAGATTCTAGATGAAGAGGCTGTGAGGTTTGAGAGGATGGTGGGTATTAGGT spacer 

length: 57 repeater length: 7



22806   513672 TCAACCC TTCTTGAGATTCTAGATTAGAGTTGTTGGTGACAGGACTAGGCCGCTTGAGCTACAGCCGCGT 
spacer length: 63 repeater length: 7

22807   513743 TCAACCC CTTGAGATTCTACCGCTGGTGTGGTTGGTTGTTGTGGGTTTTTAAGTTTTTCTTTGGTTTTTT
22808   
22809   
22810   crispr 2
22811   532855 TCCAATAGAGAATTGAAACA TCTCTAAGATAAACATGTCAGCAACAGCCATCCGGCATATCAAGCAT spacer 

length: 47 repeater length: 20
22812   532923 TCCAATAGAGAATTGAAACA ACAGCACGACAAGCACATCGTTTATGCTTTCGTCCTCATCTACGCAT spacer 

length: 47 repeater length: 20
22813   532991 TCCAATAGAGAATTGAAACA AACAAAATTAATCCACATACTCCCATCAGTGCTGTAGTAGGTTTCAA
22814   
22815   
22816   crispr 3
22817   216871 CATCTCAAATAGAGAATTGAA AGTTCTTGAGATTCTAGAGTGGAACTTAGGCTTAGTCAGGCCCT spacer 

length: 44 repeater length: 21
22818   216937 CATCTCAAATAGAGAATTGAA AGTCTGCCCTTACGGCGTCAGCCGCCGCCGCCGCGGTGGCCACGG spacer 

length: 45 repeater length: 21
22819   217004 CATCTCAAATAGAGAATTGAA AGACGCGTCAAGTAGAGCCCCAGGGCAAGCACGTAGAAACCCAGATC spacer 

length: 47 repeater length: 21
22820   217073 CATCTCAAATAGAGAATTGAA AGCTCGACCAGGTGGTAGGCTACATCAACGGCCTAGCTAGGCTTGG spacer 

length: 46 repeater length: 21
22821   217141 CATCTCAAATAGAGAATTGAA AGTTGCGGAATGCGTCGAGGAGGTTCTCCGCGGATATGAACGC spacer 

length: 43 repeater length: 21
22822   217206 CATCTCAAATAGAGAATTGAA AGGATTAGACATATTTCAAGAACCATGCAACGCGTCGGTCGTGCTG spacer 

length: 46 repeater length: 21
22823   217274 CATCTCAAATAGAGAATTGAA AGGGTCTTCCTTGTCCACCACGTCTGCAGATGTGGAGAAGGT spacer 

length: 42 repeater length: 21
22824   217338 CATCTCAAATAGAGAATTGAA AGTACATGGCATTTGGCCCAGATCCAGACTACATGGTATCCG spacer 

length: 42 repeater length: 21
22825   217402 CATCTCAAATAGAGAATTGAA AGCGTCTTTGCCCCAGGCCCAGGCGGCCTAGGCGGCGGCGACCGC spacer 

length: 45 repeater length: 21
22826   217469 CATCTCAAATAGAGAATTGAA AGCGCTGAACCCCGTCACGTTGAATTCTTTGTCTAGAGTTACC spacer 

length: 43 repeater length: 21
22827   217534 CATCTCAAATAGAGAATTGAA AGTGTAAAGAGGAGGTGAGGGTTTCCGTCGTGAGGGTGCGCC spacer 

length: 42 repeater length: 21
22828   217598 CATCTCAAATAGAGAATTGAA AGATTACAGTCATCAACTTCACACGCATGCGAAATACCATGT spacer 

length: 42 repeater length: 21
22829   217662 CATCTCAAATAGAGAATTGAA AGCCTAGCTCTTTAACGGAGTCCAGGGGTCATGTGGCAAATGT spacer 

length: 43 repeater length: 21
22830   217727 CATCTCAAATAGAGAATTGAA AGTGCGGATGTTGCCGAGGAACTGTTGCGGCGCGAAGAAGCTG spacer 

length: 43 repeater length: 21
22831   217792 CATCTCAAATAGAGAATTGAA AGCCCTCGTTTCCGATGACCCGCCCGACTCCGATGAGGGCGGTGAGGCAGTTCGT 

spacer length: 55 repeater length: 21
22832   217869 CATCTCAAATAGAGAATTGAA AGTTCATAGCGGCCACACAGGCGATCATAAACGAGGCCTTTGGCCCCCT 

spacer length: 49 repeater length: 21
22833   217940 CATCTCAAATAGAGAATTGAA AGGCATCTTTACGGCGTCTTTACGCGCCACGCGATCAGCCTGTGG spacer 

length: 45 repeater length: 21
22834   218007 CATCTCAAATAGAGAATTGAA AGGAGGCCCTTGACCACTACTGGTGGCGTGCCGTGCCTCTAATCA spacer 

length: 45 repeater length: 21
22835   218074 CATCTCAAATAGAGAATTGAA AGGACGTTAAGCGCGCTACACAGCGCAGAAGTGGCGATGCACCC spacer 

length: 44 repeater length: 21
22836   218140 CATCTCAAATAGAGAATTGAA AGGCATAATATTGTAGCTATGGTGCGCCGCAAAGAGTCCGAAAAGGC spacer 

length: 47 repeater length: 21
22837   218209 CATCTCAAATAGAGAATTGAA AGCCTCCGCATGCTGGAGCGGGAGGGGGCCGTGCGGAGGCGC spacer 

length: 42 repeater length: 21
22838   218273 CATCTCAAATAGAGAATTGAA AGGCTATAGGAAACGAGCCGAGGGCAGACGAGGGGGAGTTGC spacer 

length: 42 repeater length: 21
22839   218337 CATCTCAAATAGAGAATTGAA AGTGTAAAATTTAGGGGGTTCTCCCCCCGCCCTGATTTCGC spacer 

length: 41 repeater length: 21
22840   218400 CATCTCAAATAGAGAATTGAA AGTCATATGTCGATAATATGCGTTGCGTAACACCGGAGTATTTT spacer 

length: 44 repeater length: 21
22841   218466 CATCTCAAATAGAGAATTGAA AGAAGGGCCTCCTCCGCCGCCCAGACGTATCTGTCCTCGTCCAC spacer 

length: 44 repeater length: 21
22842   218532 CATCTCAAATAGAGAATTGAA AGCTCGGCGCTGTACAGGGCTGTGGGGCTTTGGCAGGAGGAGCC spacer 

length: 44 repeater length: 21
22843   218598 CATCTCAAATAGAGAATTGAA AGACGAGTTGCGGCGTTGTGCCGTGTGTAAGATCGATACGTTT spacer 

length: 43 repeater length: 21
22844   218663 CATCTCAAATAGAGAATTGAA AGAACGACGTGATAGTCGTTGCGACGCTAAGGGCGCCACAG spacer 

length: 41 repeater length: 21
22845   218726 CATCTCAAATAGAGAATTGAA AGATACGAAAACGTCGCACGAGCTTCAGGGAGGGGGTAGGGG spacer 



length: 42 repeater length: 21
22846   218790 CATCTCAAATAGAGAATTGAA AGCTTTCCGTCTCTCAGCACAACGTGATCTGCCAACTTCTCCAGGAAGCGATCT 

spacer length: 54 repeater length: 21
22847   218866 CATCTCAAATAGAGAATTGAA AGCTCAGCCTGCCCCACCGTCCACCGCCCCCCCACCGCCGCCTGT spacer 

length: 45 repeater length: 21
22848   218933 CATCTCAAATAGAGAATTGAA AGAGCGGTGCTGTTAGCCACACACGTCTGCCCTACAGGTATCTGCG spacer 

length: 46 repeater length: 21
22849   219001 CATCTCAAATAGAGAATTGAA AGCGCGTTCAGCACCTGCCTGAACCTCATGCCGTAGGGCCC spacer 

length: 41 repeater length: 21
22850   219064 CATCTCAAATAGAGAATTGAA AGCCTGCCGCCCCTGTCTGTCCCGAAGTTGCAGTACAC spacer length: 

38 repeater length: 21
22851   219124 CATCTCAAATAGAGAATTGAA AGAAAGTGTTCACTAGATACGGAGGGGCTGTGTGGCAGTACATG spacer 

length: 44 repeater length: 21
22852   219190 CATCTCAAATAGAGAATTGAA AGATTGTTGTCGTTGCAGTGATGCCAGCAGAGGGGGTATGAGCGGT spacer 

length: 46 repeater length: 21
22853   219258 CATCTCAAATAGAGAATTGAA AGGCTCAGCGCCTTGAGACAGCAGGCGCTGGTGAGGGGGCAGAGGGGG spacer 

length: 48 repeater length: 21
22854   219328 CATCTCAAATAGAGAATTGAA AGCGCCAAAAACGCCGCAGTCGCCAGGGAGCGCCTCGACG spacer length: 

40 repeater length: 21
22855   219390 CATCTCAAATAGAGAATTGAA AGTCCACCTCCGTCTCAGGTGGCTTGAACTCCGGCTCTTTC spacer 

length: 41 repeater length: 21
22856   219453 CATCTCAAATAGAGAATTGAA AGAGGCCACTGCGTCGCCTCGTTGTTAACTCTCCACACGGTAGATGCG spacer 

length: 48 repeater length: 21
22857   219523 CATCTCAAATAGAGAATTGAA AGAGTCATAAACCACGACGCCCAGCCGCCGCGGCGGCAGGC spacer 

length: 41 repeater length: 21
22858   219586 CATCTCAAATAGAGAATTGAA AGCGTGCCGTGGTTTCCAGACCTGCTGAACTCCTTACGCGTCGG spacer 

length: 44 repeater length: 21
22859   219652 CATCTCAAATAGAGAATTGAA AGTAGCCCACACCCTCACGTAGACGTAGCCTTGCTGTATG spacer length: 

40 repeater length: 21
22860   219714 CATCTCAAATAGAGAATTGAA AGACTGCCATGTGGTTCGCGTAGTAGAGCTCCGAGTTCGC spacer length: 

40 repeater length: 21
22861   219776 CATCTCAAATAGAGAATTGAA AGGGATTCTGTCTATCGGGATCTTGGTGGGGAGGGAGTAGTACC spacer 

length: 44 repeater length: 21
22862   219842 CATCTCAAATAGAGAATTGAA AGCTCCACCTCCTCGCAGAGCTCCCTGTGTCTCCACTCCTCCGCC spacer 

length: 45 repeater length: 21
22863   219909 CATCTCAAATAGAGAATTGAA AGAATGATGAAGTCTTTGAAGAAGCCGCTCCCCCTCCTTATCTTT spacer 

length: 45 repeater length: 21
22864   219976 CATCTCAAATAGAGAATTGAA AGGCGCCTTTTCTGTAAAGCGCGGCCGCCATTCATCTGCGA spacer 

length: 41 repeater length: 21
22865   220039 CATCTCAAATAGAGAATTGAA AGCGCTAGCGCGTTTAAACACGGCTGAGTCGTTGTGCCGCAAGGCAC spacer 

length: 47 repeater length: 21
22866   220108 CATCTCAAATAGAGAATTGAA AGAAGTTCAGCTTGCGCAAGGCCACTACATGTGAAGGCGACGCGTG spacer 

length: 46 repeater length: 21
22867   220176 CATCTCAAATAGAGAATTGAA AGAAACCCTTCCGACGCGGACAGGCTGGCAAATGCTGAGTATTGA spacer 

length: 45 repeater length: 21
22868   220243 CATCTCAAATAGAGAATTGAA AGTGGCCCTCTCGCCTGGCGTCCGCCCCACGCCGCGCGTGCGTCTCG spacer 

length: 47 repeater length: 21
22869   220312 CATCTCAAATAGAGAATTGAA AGAGCCATCGCCAGCACCTCGTCCACCTTCGTAACCGTGGTCTC spacer 

length: 44 repeater length: 21
22870   220378 CATCTCAAATAGAGAATTGAA AGAGTTGAAGCGGCTCACCGCCTGTAGCCAAATCTCCTGT spacer length: 

40 repeater length: 21
22871   220440 CATCTCAAATAGAGAATTGAA AGCGTTATTACGTCCTCCACAGTGCCGCCGTTTTGCCACACCTCA spacer 

length: 45 repeater length: 21
22872   220507 CATCTCAAATAGAGAATTGAA GGCAGTAGTCATCAATCGGCACGAACAGGTACGCATCCGCTGG spacer 

length: 43 repeater length: 21
22873   220572 CATCTCAAATAGAGAATTGAA AGCCTCTTAAACGCCGCGGCGGCTGTTTGCGCCAGCTCGGCCAG spacer 

length: 44 repeater length: 21
22874   220638 CATCTCAAATAGAGAATTGAA AGCTCCCCCCTGCGCTCGCACCTGACGCGCTTCACCATCCTGGCGATGCCG 

spacer length: 51 repeater length: 21
22875   220711 CATCTCAAATAGAGAATTGAA AGACTGAGTCCATAGACCTGCCACTCCACGTCGCCAT spacer length: 37 

repeater length: 21
22876   220770 CATCTCAAATAGAGAATTGAA AGGTAGGCCTCTCCACGGCTAAGCGCGTCGACTACAGCT spacer length: 

39 repeater length: 21
22877   220831 CATCTCAAATAGAGAATTGAA AGAGCTAGCTAAGACGGTGGTGAACTACATATACAACTTGCCCGACGAA 

spacer length: 49 repeater length: 21
22878   220902 CATCTCAAATAGAGAATTGAA AGATGACGTTGTGGCAGTACTGCCCGGCCAGTACGTGGTGCTG spacer 

length: 43 repeater length: 21
22879   220967 CATCTCAAATAGAGAATTGAA AGGCGAAGGCGATGGTGACGAAGGCCCTCACGTCGCTTTCGGTCA spacer 

length: 45 repeater length: 21
22880   221034 CATCTCAAATAGAGAATTGAA AGCTCAGGACCGTGTAGGCCTTGGCCCCATTGGGGTACTTCACTATG spacer 

length: 47 repeater length: 21



22881   221103 CATCTCAAATAGAGAATTGAA AGATAATCATAGCTCCCTAACCGACAGTGGTACCGCGTCGGCCG spacer 
length: 44 repeater length: 21

22882   221169 CATCTCAAATAGAGAATTGAA AGGTATCCTTATGGCAATTTGCTTAGCAACCTCCGGGATTATTGC spacer 
length: 45 repeater length: 21

22883   221236 CATCTCAAATAGAGAATTGAA AGGCACGTTCCACGCCGCTTACCACCTCAGCGGCGGCGACGTGAGG spacer 
length: 46 repeater length: 21

22884   221304 CATCTCAAATAGAGAATTGAA AGTTTCGCACACGTCTTGTCTAGCGTTGCATTTGACAAGTTTGACGT spacer 
length: 47 repeater length: 21

22885   221373 CATCTCAAATAGAGAATTGAA GAGAATTTGTCTAGCACGCCGCACAGCTCTCCGTGGCATTTGCTAGA
22886   
22887   
22888   crispr 4
22889   506987 GCATCTCAAACAGAGAATTGAAAC CAGATAAGCGACAGGTAGGACGCCGCCCTGGCCTCCGTAGACG spacer 

length: 43 repeater length: 24
22890   507055 GCATCTCAAACAGAGAATTGAAAC GCGTAGTCGTACAGGTCTGCCAGCTCCTCAAGCGTCATC spacer 

length: 39 repeater length: 24
22891   507119 GCATCTCAAACAGAGAATTGAAAC AAGTCGAAAAACAGCTTCACGGTGCCGTAGGCAGCCATCTC spacer 

length: 41 repeater length: 24
22892   507185 GCATCTCAAACAGAGAATTGAAAC GCCACCGCGTTTAAACTGCGGCTCGCCAAACAGCTCCCTCAGAA spacer 

length: 44 repeater length: 24
22893   507254 GCATCTCAAACAGAGAATTGAAAC AAAACGGCGTGTGCATGAAGCGAAGACGGCGTACAACTCTCCC spacer 

length: 43 repeater length: 24
22894   507322 GCATCTCAAACAGAGAATTGAAAC TGTTGGGCTGATCATGCTACCGTCGTAGGTCATCCCGACAA spacer 

length: 41 repeater length: 24
22895   507388 GCATCTCAAACAGAGAATTGAAAC AATACCTCGGCTTGAAAGCGACTACGACGGTGAAGTTCTGGCC spacer 

length: 43 repeater length: 24
22896   507456 GCATCTCAAACAGAGAATTGAAAC AGGGCGCTGGTCATGTGTTCACGCATCAGCGTCAACGTGTTGG spacer 

length: 43 repeater length: 24
22897   507524 GCATCTCAAACAGAGAATTGAAAC CCCGCCCTCGGTCACCAGGGGCCTTGAGTCGTCGGGGATCACC spacer 

length: 43 repeater length: 24
22898   507592 GCATCTCAAACAGAGAATTGAAAC GTTCCGTTGCCGGGCCGGCCCCCGAGGCCCCGCCGGTTCC spacer 

length: 40 repeater length: 24
22899   507657 GCATCTCAAACAGAGAATTGAAAC CACGTCGCTCTCCGACAAGTCGCGCCGCCACCCCCTCGGC spacer 

length: 40 repeater length: 24
22900   507722 GCATCTCAAACAGAGAATTGAAAC ACGTGACGGCGGCTAAAGCCGCCGCCGAGGAGGAGAAGAA spacer 

length: 40 repeater length: 24
22901   507787 GCATCTCAAACAGAGAATTGAAAC ATTAATGGCATGTCAAGCTTCGACCACCGCCTACGCAACCA spacer 

length: 41 repeater length: 24
22902   507853 GCATCTCAAACAGAGAATTGAAAC TACATACTCAACAAATTCATCGGTGGTAAACGTCTCT spacer length: 

37 repeater length: 24
22903   507915 GCATCTCAAACAGAGAATTGAAAC CTCAGCAACTCCCTAACCCTGTCCGCAACCTCCCTCGCAACA spacer 

length: 42 repeater length: 24
22904   507982 GCATCTCAAACAGAGAATTGAAAC AGTACACCCTCATACCTGGCCAGATCGCCTCGCTGACCGAAT spacer 

length: 42 repeater length: 24
22905   508049 GCATCTCAAACAGAGAATTGAAAC CATCTACACGACATACAGGAACAAATGCGTCACTACGG spacer 

length: 38 repeater length: 24
22906   508112 GCATCTCAAACAGAGAATTGAAAC TAACACTGTCGCTAAACTTTACGTCGTCGGGCAATTGCCCC spacer 

length: 41 repeater length: 24
22907   508178 GCATCTCAAACAGAGAATTGAAAC TAGTCGTCATTGCTCTGCGAGCGCCGCGTCTACTTTTGCCAGCGC spacer 

length: 45 repeater length: 24
22908   508248 GCATCTCAAACAGAGAATTGAAAC TTTGCCCCGTTGGGCGCAGGCCCCGGGGGCGATGTGTATCT spacer 

length: 41 repeater length: 24
22909   508314 GCATCTCAAACAGAGAATTGAAAC AATTAATCCACATACTCCCATCAGTGCTGTAGTAGGTTTCA
22910   
22911   
22912   crispr 5
22913   923994 GTAGAATCTCAAGAAGGGTTGAAAC GCTCTTGGCCGCGTGCAGGATTTTTCAATGTTATCACTA spacer 

length: 39 repeater length: 25
22914   924059 GTAGAATCTCAAGAAGGGTTGAAAC TATTTTGAACTGCGCTATGAGCTTAACAACTCCGTCTTG spacer 

length: 39 repeater length: 25
22915   924124 GTAGAATCTCAAGAAGGGTTGAAAC TTCCCTTTTGTAGCATCTTATTGTATCACAAATCTTATTCAC spacer 

length: 42 repeater length: 25
22916   924192 GTAGAATCTCAAGAAGGGTTGAAAC AAAAAGTCGCCTTCACTCGTGCTAGTCATCTTCGCGAAAAGATCG 

spacer length: 45 repeater length: 25
22917   924263 GTAGAATCTCAAGAAGGGTTGAAAC TTATTAGTAGTGTTGGGCGGTTTACTGGCGGAAACAAGAGGAA spacer 

length: 43 repeater length: 25
22918   924332 GTAGAATCTCAAGAAGGGTTGAAAC TCGCTAAGTGCGACGTACTGCTCCAACACCTCCCTCAGCTCTT spacer 

length: 43 repeater length: 25
22919   924401 GTAGAATCTCAAGAAGGGTTGAAAC AGAAACCGTAATTACCCATGCCTCCAGGTCTTCAA spacer length: 

35 repeater length: 25
22920   924462 GTAGAATCTCAAGAAGGGTTGAAAC CTGTTTCATAATCCTTGCGGACGGCATAGTGGAGCAA spacer 



length: 37 repeater length: 25
22921   924525 GTAGAATCTCAAGAAGGGTTGAAAC GCTACCTGCGCGTAGCGCCTCAATGTTGGGCTCGCCTGTAT spacer 

length: 41 repeater length: 25
22922   924592 GTAGAATCTCAAGAAGGGTTGAAAC GAATTTGTCTAGCACGCCGCACAGCTCTCCGTGGCATTTGC
22923   
22924   
22925   crispr 6
22926   926175 GTTTCAACCCTTCTTGAGATTCTAC GCATATTTCAGCCCGCAGGCGCCTGCGGGCCGAGGGCAGAGATC spacer 

length: 44 repeater length: 25
22927   926245 GTTTCAACCCTTCTTGAGATTCTAC TTGCACTACGCTGTCCGTGAGGGAGATGTAGAACTTA spacer 

length: 37 repeater length: 25
22928   926308 GTTTCAACCCTTCTTGAGATTCTAC ACTGTCCTATTGAACGCGCTACCATTAAATGCACTTCCAAGAC spacer 

length: 43 repeater length: 25
22929   926377 GTTTCAACCCTTCTTGAGATTCTAC ACAGCGCTTCGGCGCATCGATACCTCGTCGACATATATGGC spacer 

length: 41 repeater length: 25
22930   926444 GTTTCAACCCTTCTTGAGATTCTAC CTGGGTATGCGTTGAGTGCGGTTCGGTCATCAAACCAGTCTACA spacer 

length: 44 repeater length: 25
22931   926514 GTTTCAACCCTTCTTGAGATTCTAC GGCATCGACCGGCCGCTACTCAATGTTGCGAGAATAAA spacer 

length: 38 repeater length: 25
22932   926578 GTTTCAACCCTTCTTGAGATTCTAC TATTGAGCTGGTGCAGAAGATGAACCTCGTGGAGTGCG spacer 

length: 38 repeater length: 25
22933   926642 GTTTCAACCCTTCTTGAGATTCTAC CAAGAAGAGCCGCGACTACGACGACTGCTTCATGGAATGTTA spacer 

length: 42 repeater length: 25
22934   926710 GTTTCAACCCTTCTTGAGATTCTAC GGGCGAAGTAGTATATCGATAGGTTGTCGCCACTGCACTGCG
22935   
22936   
22937   GCA_001266655.1_ASM126665v1_genomic.fna(findCrispr):
22938   START       REPEAT                           

SPACER                                             
22939   crispr 1
22940   1083282 CTTT CAACTCTATAGGAGATTAACTCCACTCGGTGCCGTGAAAGTTTTGACAAGACTCATGTTTG spacer 

length: 61 repeater length: 4
22941   1083348 CTTT CAACTCTATAGGAGATTAACTCAATAATTGACGAGCAAGATTTAGTGATTCCAGACGAG spacer 

length: 59 repeater length: 4
22942   1083412 CTTT CAACTCTATAGGAGATTAACACAGTTCACAAACGGAATTGTTTGATAACTTCTTGGAA spacer 

length: 58 repeater length: 4
22943   1083475 CTTT CCTCGAAGGATCTCTACAAGAAGGGCTATTCTGCGTACGCTTCCCACCTCTGGAGGCA
22944   
22945   
22946   crispr 2
22947   1137849 GATCCTTTGAGGGTTTGAAA CAAATAGTACTGACTTGATACGGCTAGGTGATAATAGCGTTTGTAG spacer 

length: 46 repeater length: 20
22948   1137916 GATCCTTTGAGGGTTTGAAA CGCAAAGGCCTTTCCCACACTCTCCAAGGGAGTATGAAGTTTATAG spacer 

length: 46 repeater length: 20
22949   1137983 GATCCTTTGAGGGTTTGAAA CCTTACGTCTTGAAAGTACTCGATTATCAATTTAACAGGTTTGTAG spacer 

length: 46 repeater length: 20
22950   1138050 GATCCTTTGAGGGTTTGAAA CGCGTCAATTCTCTAAAAAGAAAAGGCTAGCGTGAAGGGGACTTGTAG spacer 

length: 48 repeater length: 20
22951   1138119 GATCCTTTGAGGGTTTGAAA CTAAGTGAACCATGGGTATTCCCCCTCCGGGGGAACTTCGACTTGTAG spacer 

length: 48 repeater length: 20
22952   1138188 GATCCTTTGAGGGTTTGAAA CTCGGAAAGAACATATACATCCTCCCCGTGGTTCCCGGGTTTGTAG spacer 

length: 46 repeater length: 20
22953   1138255 GATCCTTTGAGGGTTTGAAA CGTGTTTGTCCCCATCTTTTGATGGGGCAGCTGCTCCTCTTTGTAG spacer 

length: 46 repeater length: 20
22954   1138322 GATCCTTTGAGGGTTTGAAA CTATACTTTGGAAAATCAGTATATCTCTTGTATCTTCTGTTTGTAG spacer 

length: 46 repeater length: 20
22955   1138389 GATCCTTTGAGGGTTTGAAA CTCGATAGCGAACCTGATAACTTCGCTTCTATTCAGTCTGTTTGTAG spacer 

length: 47 repeater length: 20
22956   1138457 GATCCTTTGAGGGTTTGAAA CATAGACGTATCGACCCGCCGTATAGCATCAAGAAGATAGTTTGTAG spacer 

length: 47 repeater length: 20
22957   1138525 GATCCTTTGAGGGTTTGAAA CTACACGACGCGATCACACTCACATGCCCGCGTGTCGCCGTTGTTTGTAG 

spacer length: 50 repeater length: 20
22958   1138596 GATCCTTTGAGGGTTTGAAA CATAACTCTATACGCTCTCACACGGCTGAGGTCGAGGAGCTTGTAG spacer 

length: 46 repeater length: 20
22959   1138663 GATCCTTTGAGGGTTTGAAA CCCACCTTCACCCTCGCCTTACGGCCCTTTTCCTTCCTCAGTTTGTAG spacer 

length: 48 repeater length: 20
22960   1138732 GATCCTTTGAGGGTTTGAAA AAGAAGGGCTATTCTGCGTACGCTTCCCACCTCTGGAGGCAGTTTCAA
22961   
22962   
22963   crispr 3
22964   1136110 GTTTCAAACCCTCGAAGGAT 



GTCTACAAACGACACGTCTACACCCCCCCCCCGGTCGTGAGTGTGGGAAGCGGGGATCCCATTTCAAACCCTCCAAGGATGTCTAC
AAACTGGGGTCCATTGTGATGAAGATTTCGGAGAAATTGAAG spacer length: 128 repeater length: 20

22965   1136259 GTTTCAAACCCTCGAAGGAT CTCTACAAACTCCCCTGTTACGACTGAACCAATACTTGATTGCACG spacer 
length: 46 repeater length: 20

22966   1136326 GTTTCAAACCCTCGAAGGAT CTCTACAAACCTCTACACACTAAGAGTAGCTGAGACCATAAAAACCA spacer 
length: 47 repeater length: 20

22967   1136394 GTTTCAAACCCTCGAAGGAT CTCTACAAACACATCATAGCCATGTCACCGAACGGAACTCTGAGGTACT 
spacer length: 49 repeater length: 20

22968   1136464 GTTTCAAACCCTCGAAGGAT CTCTACAAGCATTCAACTAGTGGCGTCTCCTGAAGGGCAACTAT spacer 
length: 44 repeater length: 20

22969   1136529 GTTTCAAACCCTCGAAGGAT CTCCTGAAGCTCGAGGACAGAACCTCTAAACTCGAAGACACAAC
22970   
22971   
22972   crispr 4
22973   1082323 TCAACTCCATAGG AGATTAACTGATTTTGACACGGCCTATCAAAATGTAATAAAAACGCATACT spacer 

length: 51 repeater length: 13
22974   1082388 TCAACTCCATAGG AGATTAAGTAATAGGTATAATATTGGGCATTCTCGCCCTAGTTCAATTCT spacer 

length: 50 repeater length: 13
22975   1082452 TCAACTCCATAGG AGATTAACAGACCCAAAACCTAAAACTCCAAAAAGTCTTTGAGCAATTCT spacer 

length: 50 repeater length: 13
22976   1082516 TCAACTCCATAGG AGATTAACTTACTTCTAATGATTACAGGGATTTCTCAGAACCCTTCTCT spacer 

length: 49 repeater length: 13
22977   1082579 TCAACTCCATAGG AGATTAACGCTGAAATTGGCAGAGGTAAGGAAGCTAATCGAGTCGAACT spacer 

length: 49 repeater length: 13
22978   1082642 TCAACTCCATAGG AGATTAACGTGAGGATTCACCGAATCCTGCCTTAGACGATACCGAGCAGAAGCT spacer 

length: 54 repeater length: 13
22979   1082710 TCAACTCCATAGG AGATTAACAGAAGAAAAAGTATACTTGAAAAGAAGATTGAATTTTTAGACT spacer 

length: 51 repeater length: 13
22980   1082775 TCAACTCCATAGG AGATTAACATCAAATGATGCCAAAAAGTGATCTACCTATTCTTTTCATCT spacer 

length: 50 repeater length: 13
22981   1082839 TCAACTCCATAGG AGATTAACAACATGATAAGGCTTTACTTAGAAAGTTAGAGAAAAAATTCT spacer 

length: 50 repeater length: 13
22982   1082903 TCAACTCCATAGG AGATTAACCGTGATTCATTAAGGTTATCATAATGAATTGGAAAACAGTCTCT spacer 

length: 52 repeater length: 13
22983   1082969 TCAACTCCATAGG AGATTAACTTCAAAAAATGGTCAAGGTGATAGAGAGTCAGTTATTAGCT spacer 

length: 49 repeater length: 13
22984   1083032 TCAACTCCATAGG AGATTAACAGTTCTACGGAAAACTATCAATCCAGATAGCAATAAAGACT spacer 

length: 49 repeater length: 13
22985   1083095 TCAACTCCATAGG GAAGCTCGAGGACAGAACCTCTAAACTCGAAGACACAACCTCCAAGCTC
22986   
22987   
22988   crispr 5
22989   1253631 CCTTCCAATGGTTACGTGTACGT 

AGACGTATTATACGCGCTTGGAAATACATCAGTCTCTGTTATCTCAGCTAATAATGTTGTAGGTAATTTGAAAGTATGTAGCGGGA
CTCCTCCCATATACGA spacer length: 102 repeater length: 23

22990   1253757 CCTTCCAATGGTTACGTGTACGT 
TGGTGGTGCTCCTTCAGATACAGTCTCTGTTATCTCAGGTAATAATGTTGTAGCTAACGTCCCTGTTGGCTTAGATCCAGTCTACG
CTCTCTACGA spacer length: 96 repeater length: 23

22991   1253877 CCTTCCAATGGTTACGTGTACGT 
GCTCGAGGACAGAACCTCTAAACTCGAAGACACAACCTCCAAGCTCGAGGCGAAAATGGTCGAGCTCGCTGAGGCACAACGCAAGA
CTGAGGAGGC

22992   
22993   
22994   crispr 6
22995   1097329 CTTAATCTCCTATAGAGTTGAAAG AAGGCGAAATGCAGAAGATGTAGTAGCAAAGACAGCTGTG spacer 

length: 40 repeater length: 24
22996   1097394 CTTAATCTCCTATAGAGTTGAAAG CAACTCTCATGATTATAATCCCTCCATTTTAAAATGTAT spacer 

length: 39 repeater length: 24
22997   1097458 CTTAATCTCCTATAGAGTTGAAAG AAGTTTACTTCAGTTAATGAGCAAGTCAGCGCAGTGCTA spacer 

length: 39 repeater length: 24
22998   1097522 CTTAATCTCCTATAGAGTTGAAAG TTATATTTACGGGTAAGACGGCGTTAACGAAGCGTTAG spacer 

length: 38 repeater length: 24
22999   1097585 CTTAATCTCCTATAGAGTTGAAAG AGTTTAAACGTTACAACTCTCGTTTCCAAACACCTCGTTTG spacer 

length: 41 repeater length: 24
23000   1097651 CTTAATCTCCTATAGAGTTGAAAG AAAACGAGACCTTTGGCTAAATAAACCGCACCATAGATA spacer 

length: 39 repeater length: 24
23001   1097715 CTTAATCTCCTATAGAGTTGAAAG CTATGAAATTGTCGCATTCGTATGCAAAATATTTCTGGATC spacer 

length: 41 repeater length: 24
23002   1097781 CTTAATCTCCTATAGAGTTGAAAG TACATATCCTTCAATTGTGATCTAGCGTATGCTGGTAG spacer 

length: 38 repeater length: 24
23003   1097844 CTTAATCTCCTATAGAGTTGAAAG ATTTGGATTTTGATAATTTTCTTTTCTTTGTCATAATAA spacer 



length: 39 repeater length: 24
23004   1097908 CTTAATCTCCTATAGAGTTGAAAG TATAGTTAAGTCATTTTTTCTTCTTGTGGTGGTATTACCTA spacer 

length: 41 repeater length: 24
23005   1097974 CTTAATCTCCTATAGAGTTGAAAG TACCAATTTCTGCTAATAACGTGAACGTACTCTCGCTGA spacer 

length: 39 repeater length: 24
23006   1098038 CTTAATCTCCTATAGAGTTGAAAG TAACTTATCCCCTACATGATTGCGAAAAAACAACAA spacer length: 

36 repeater length: 24
23007   1098099 CTTAATCTCCTATAGAGTTGAAAG TGTTTTTAAGGACCTGGAGGCAGTCCGCCATTTACCCCA spacer 

length: 39 repeater length: 24
23008   1098163 CTTAATCTCCTATAGAGTTGAAAG TGAGAACAGCTGTCTTCACTGCTGACCATCGAGCGACC spacer 

length: 38 repeater length: 24
23009   1098226 CTTAATCTCCTATAGAGTTGAAAG TTTTCTTTCTCATACATTACTCTTATTAGTTTACTAACA spacer 

length: 39 repeater length: 24
23010   1098290 CTTAATCTCCTATAGAGTTGAAAG CTTCTTGTTCTTCTCTCTGCTTTACGCCTTCTTGTTCTTC spacer 

length: 40 repeater length: 24
23011   1098355 CTTAATCTCCTATAGAGTTGAAAG TCTGTACGTGGGTCAATAAATGTCACAATCGCGTACTTCT spacer 

length: 40 repeater length: 24
23012   1098420 CTTAATCTCCTATAGAGTTGAAAG ATAATAATCAACGAGGCAAACTCCATGTTCTACAAACC spacer 

length: 38 repeater length: 24
23013   1098483 CTTAATCTCCTATAGAGTTGAAAG ACTAGGCAAACGATACTGAGACACAGCGGGACTGCA spacer length: 

36 repeater length: 24
23014   1098544 CTTAATCTCCTATAGAGTTGAAAG TTGGAAACACTCCGTATCAATCCTTTAGACTGCAACTCCTC spacer 

length: 41 repeater length: 24
23015   1098610 CTTAATCTCCTATAGAGTTGAAAG AACATTAGTGTAAAGCCTGCAGCGTTTGCTGGAAGCACG spacer 

length: 39 repeater length: 24
23016   1098674 CTTAATCTCCTATAGAGTTGAAAG TCTCGTCCTTAAATTTCAAAACTTCCATGTAGCTCGCCCCCTC spacer 

length: 43 repeater length: 24
23017   1098742 CTTAATCTCCTATAGAGTTGAAAG CTTATGTACACACCACCTGAGCTAAGGAGTGTCTTAATC spacer 

length: 39 repeater length: 24
23018   1098806 CTTAATCTCCTATAGAGTTGAAAG AAATGGGACGATGAGGGTGTTCAACAGATACAACACCACA spacer 

length: 40 repeater length: 24
23019   1098871 CTTAATCTCCTATAGAGTTGAAAG ATTATATATAATATATGAATAATAGCCCCCGTGCTTCGCGCCT spacer 

length: 43 repeater length: 24
23020   1098939 CTTAATCTCCTATAGAGTTGAAAG TCTTTTGCACTATCCATTCCGACCACATCTCTCGGCTTCGATA spacer 

length: 43 repeater length: 24
23021   1099007 CTTAATCTCCTATAGAGTTGAAAG TTGACGACGTGCTTACTCTTCTTTCCAGTTCTTGTTACT spacer 

length: 39 repeater length: 24
23022   1099071 CTTAATCTCCTATAGAGTTGAAAG TTATCGATAAAATCGTAAACGATTTGTTGCCTTATTACGTGA spacer 

length: 42 repeater length: 24
23023   1099138 CTTAATCTCCTATAGAGTTGAAAG ACACCTCTACTAACTTTACCAAAGCCTATCATAGTCCCAAC spacer 

length: 41 repeater length: 24
23024   1099204 CTTAATCTCCTATAGAGTTGAAAG CCTTTATTCTTGCTATTAGATCGAATAAATCGCTCGC spacer 

length: 37 repeater length: 24
23025   1099266 CTTAATCTCCTATAGAGTTGAAAG TAAGTGGACACTATTGATCACCTCAGGGCTAGATATATGCC spacer 

length: 41 repeater length: 24
23026   1099332 CTTAATCTCCTATAGAGTTGAAAG TCATTGAAATACTCAGCAACTGTATCCCTTAACTCTTCCTTATT spacer 

length: 44 repeater length: 24
23027   1099401 CTTAATCTCCTATAGAGTTGAAAG AGTATACCTGGGAGTGCTGATGTAGATGCGTCACCGACCACGT spacer 

length: 43 repeater length: 24
23028   1099469 CTTAATCTCCTATAGAGTTGAAAG ACTACGGGTCTCAAGGTAGTCGGTGTTCTTCTAGTAGCT spacer 

length: 39 repeater length: 24
23029   1099533 CTTAATCTCCTATAGAGTTGAAAG ATCGTACTTTGCGCTGTACCTTATGAACAGTGGAATGTCC spacer 

length: 40 repeater length: 24
23030   1099598 CTTAATCTCCTATAGAGTTGAAAG GTAAAGGGGTTGTGTTTTACGTTTTGAGTGGTGTTTACGA spacer 

length: 40 repeater length: 24
23031   1099663 CTTAATCTCCTATAGAGTTGAAAG CTAAACATATATGAGTTCATTTTTTCCGACTTTCCTAG spacer 

length: 38 repeater length: 24
23032   1099726 CTTAATCTCCTATAGAGTTGAAAG GAACCTCTAAACTCGAAGACACAACCTCCAAGCTCGAG
23033   
23034   
23035   crispr 7
23036   1104343 GTTAATCTTCTATAGAGTTGAAAG TCTCAATCTGTAGGCCAAGCCACTATTATCATAACTCCA spacer 

length: 39 repeater length: 24
23037   1104407 GTTAATCTTCTATAGAGTTGAAAG TGAATGCAAGCCTGTCGTACATTACTATTCTACCTTGTTT spacer 

length: 40 repeater length: 24
23038   1104472 GTTAATCTTCTATAGAGTTGAAAG TTTGTCTGTTTCGATTGGAATAATTTCAGCGTTACCATAAA spacer 

length: 41 repeater length: 24
23039   1104538 GTTAATCTTCTATAGAGTTGAAAG TACCTGTATGACAATTCGCTAAAAATTTAAACTATCTA spacer 

length: 38 repeater length: 24
23040   1104601 GTTAATCTTCTATAGAGTTGAAAG TCATTTCCATTTCTTTCAATTTATCAACTATTAACCTA spacer 

length: 38 repeater length: 24



23041   1104664 GTTAATCTTCTATAGAGTTGAAAG GAGGAAAAGAAGGCTAACGCATTAAAGGCGTGGCATTTAGG spacer 
length: 41 repeater length: 24

23042   1104730 GTTAATCTTCTATAGAGTTGAAAG GACCCATATTTAGGAGTTATGTCAGCTATATCCAAGCA spacer 
length: 38 repeater length: 24

23043   1104793 GTTAATCTTCTATAGAGTTGAAAG TCTTGATTTCCATGTCTATCCCCTGCGCATATCTCATATC spacer 
length: 40 repeater length: 24

23044   1104858 GTTAATCTTCTATAGAGTTGAAAG CATGAGCTGTCCCTCCGATAAGATCATATTTGATGCAG spacer 
length: 38 repeater length: 24

23045   1104921 GTTAATCTTCTATAGAGTTGAAAG TGAAATAACCGCCGACATCCAACGCTGGAAATTTATATC spacer 
length: 39 repeater length: 24

23046   1104985 GTTAATCTTCTATAGAGTTGAAAG AATCTTAAACCGCAACCTTTTATAAAATCTTCAACTGTA spacer 
length: 39 repeater length: 24

23047   1105049 GTTAATCTTCTATAGAGTTGAAAG CCTATAACCTAATAGCATAATATTTACTATGTCCCTCCA spacer 
length: 39 repeater length: 24

23048   1105113 GTTAATCTTCTATAGAGTTGAAAG TGCTCACCCTCTTCAGTTTCTGCGCCTTCTCCCTCACC spacer 
length: 38 repeater length: 24

23049   1105176 GTTAATCTTCTATAGAGTTGAAAG TTGATATTTGAGTGCCTGCGCAAATTCCTCAAACAAATC spacer 
length: 39 repeater length: 24

23050   1105240 GTTAATCTTCTATAGAGTTGAAAG TCTTTAGTCGCTATAATGTCGGGTAATGGTTGCTTACCA spacer 
length: 39 repeater length: 24

23051   1105304 GTTAATCTTCTATAGAGTTGAAAG TCTGATTCTGATACCTCCTCTTCGCTCCCTTCTTGTTCACCTTCT 
spacer length: 45 repeater length: 24

23052   1105374 GTTAATCTTCTATAGAGTTGAAAG CTTTTTTGCAACCTAGAAAGCCTTGTTGCGAAATATGG spacer 
length: 38 repeater length: 24

23053   1105437 GTTAATCTTCTATAGAGTTGAAAG ATTGCTTCTACTTCTGCTGGCATTTTTTTCCACTAAA spacer 
length: 37 repeater length: 24

23054   1105499 GTTAATCTTCTATAGAGTTGAAAG GCAATATTGGATAGGATTCATATCATCCAAGTTGCAATAA spacer 
length: 40 repeater length: 24

23055   1105564 GTTAATCTTCTATAGAGTTGAAAG GCAATCATTGCGAAAATAACGGGGCATAAACGCCTGGA spacer 
length: 38 repeater length: 24

23056   1105627 GTTAATCTTCTATAGAGTTGAAAG TAGGTAGAAGGCAGAAGGAAGTTTTAGCTTCGATATTGGA spacer 
length: 40 repeater length: 24

23057   1105692 GTTAATCTTCTATAGAGTTGAAAG CGTTTCTCTAATCTCGCCAACCTAGTTGCGAAATATGGCT spacer 
length: 40 repeater length: 24

23058   1105757 GTTAATCTTCTATAGAGTTGAAAG TATATTTCGTCGCTATATCGCCCAGAAGACGTCTGATA spacer 
length: 38 repeater length: 24

23059   1105820 GTTAATCTTCTATAGAGTTGAAAG GTTCACGAGTAAAACTGTATAAGAGTGAGGTAACAAATC spacer 
length: 39 repeater length: 24

23060   1105884 GTTAATCTTCTATAGAGTTGAAAG AAAGTGAAAGTGATGCTGGAGGTGAGGGACAGACTGGGA spacer 
length: 39 repeater length: 24

23061   1105948 GTTAATCTTCTATAGAGTTGAAAG ATTTGGATCTTGAGAATTTTCTTTTCTTTGTCATAATA spacer 
length: 38 repeater length: 24

23062   1106011 GTTAATCTTCTATAGAGTTGAAAG AAGGCGTATAACAAAACGGCGTATGTCATATGTTCTGCTTCT spacer 
length: 42 repeater length: 24

23063   1106078 GTTAATCTTCTATAGAGTTGAAAG AGAGAGGGCTTCACTTACAAGTAAATCAGCACACCTTA spacer 
length: 38 repeater length: 24

23064   1106141 GTTAATCTTCTATAGAGTTGAAAG GAGAAGTACCCGGGCGTATCCAGGCTAAGCCAGTTATCA spacer 
length: 39 repeater length: 24

23065   1106205 GTTAATCTTCTATAGAGTTGAAAG TTTGCCATGGAAGAAGCGAAATGTCAGTGTTGGTAGCTC spacer 
length: 39 repeater length: 24

23066   1106269 GTTAATCTTCTATAGAGTTGAAAG GAATAGTAAGTAAATCATCACCTGCAATTATCGTGTATTTT spacer 
length: 41 repeater length: 24

23067   1106335 GTTAATCTTCTATAGAGTTGAAAG ATATAACGAAAGAGCGTTCACAAAAGCGTTAGTA spacer length: 
34 repeater length: 24

23068   1106394 GTTAATCTTCTATAGAGTTGAAAG ATTGCTATAAACCACATCATGGCTCCTAGCATCAAC spacer length: 
36 repeater length: 24

23069   1106455 GTTAATCTTCTATAGAGTTGAAAG TACAATCTTATCAACTATGTCTTCCAAAAATGGTGGTAG spacer 
length: 39 repeater length: 24

23070   1106519 GTTAATCTTCTATAGAGTTGAAAG CCAAAAATCGAATTCAAGGACCAAAACGTAAAACCACCTG spacer 
length: 40 repeater length: 24

23071   1106584 GTTAATCTTCTATAGAGTTGAAAG TATGATGTTCTCATTGTATTTGTTGAGATCATGTTTA spacer 
length: 37 repeater length: 24

23072   1106646 GTTAATCTTCTATAGAGTTGAAAG GACACGGCTTTGTAAACAGAGAACCCAGGCAGAACAGAT spacer 
length: 39 repeater length: 24

23073   1106710 GTTAATCTTCTATAGAGTTGAAAG ATACCGGTGTCCATACAGCCAATACCCCCAACACCGCCA spacer 
length: 39 repeater length: 24

23074   1106774 GTTAATCTTCTATAGAGTTGAAAG TAATTATATAAGCCGAATTGATGTAAATAAGACAAGATGAC spacer 
length: 41 repeater length: 24

23075   1106840 GTTAATCTTCTATAGAGTTGAAAG CTTGTTTTTGTTCTTTTTCTTTGTAATCTTCTATTCTT spacer 
length: 38 repeater length: 24

23076   1106903 GTTAATCTTCTATAGAGTTGAAAG TCATGAATCAGTTTGAAAGAAGAGAAGATTGGTTAAAT spacer 



length: 38 repeater length: 24
23077   1106966 GTTAATCTTCTATAGAGTTGAAAG GGTTTTGTCTCTTTTTCTGGCTTTCCCGCCAGAATCTT spacer 

length: 38 repeater length: 24
23078   1107029 GTTAATCTTCTATAGAGTTGAAAG ATTTCGCAATTCATTTCGAATTGTTTCAATTCACTTCAAA spacer 

length: 40 repeater length: 24
23079   1107094 GTTAATCTTCTATAGAGTTGAAAG CTTTCTTCTTCTATTCCTTATCTTTTCCTTCTTTTCACTA spacer 

length: 40 repeater length: 24
23080   1107159 GTTAATCTTCTATAGAGTTGAAAG CTTATTTCAGAGGATCTAATAGACGAAGGCGGAATCTTTC spacer 

length: 40 repeater length: 24
23081   1107224 GTTAATCTTCTATAGAGTTGAAAG CTGGCATTACCCAGGCTTGGCGACACACCAGAAGACAGAC spacer 

length: 40 repeater length: 24
23082   1107289 GTTAATCTTCTATAGAGTTGAAAG GTTTTTGTTGTTTCGAAGAGAATTGGCGGGGCGCTGTAAT spacer 

length: 40 repeater length: 24
23083   1107354 GTTAATCTTCTATAGAGTTGAAAG GTGGGAACAGCGGTGCTATTCATGACCCCTCGCCCAGG spacer 

length: 38 repeater length: 24
23084   1107417 GTTAATCTTCTATAGAGTTGAAAG AGACTTTATTTCCAGATTTTTCTATATTTATCATTCCGTTTGA spacer 

length: 43 repeater length: 24
23085   1107485 GTTAATCTTCTATAGAGTTGAAAG GAGCACTCTGGGGGATACCCCCCCGACCCCCTACTGCTA spacer 

length: 39 repeater length: 24
23086   1107549 GTTAATCTTCTATAGAGTTGAAAG TGAGACCGGGACACCGCCGAAATTAAATCCGGCAACGCC spacer 

length: 39 repeater length: 24
23087   1107613 GTTAATCTTCTATAGAGTTGAAAG TCTTCTTTGTCCATCTGTATATCCCAATCACGCCATCTG spacer 

length: 39 repeater length: 24
23088   1107677 GTTAATCTTCTATAGAGTTGAAAG ACTACATATGACGCCGTGGATTGCAGATCTGCTATATTCT spacer 

length: 40 repeater length: 24
23089   1107742 GTTAATCTTCTATAGAGTTGAAAG TCCTCTATCACGTCATCTATAGCCACACACTTTTGAGCG spacer 

length: 39 repeater length: 24
23090   1107806 GTTAATCTTCTATAGAGTTGAAAG ATGGATAAAGACGAATTGAAAGAAATTATTAAGAATTT spacer 

length: 38 repeater length: 24
23091   1107869 GTTAATCTTCTATAGAGTTGAAAG TACTTTTAATCCAGCTTGTCAATGGATGCAGAATTAGAGAGG spacer 

length: 42 repeater length: 24
23092   1107936 GTTAATCTTCTATAGAGTTGAAAG CGTGGGGCTCGCTCTAACTTGTAACGACACATGTTCCT spacer 

length: 38 repeater length: 24
23093   1107999 GTTAATCTTCTATAGAGTTGAAAG CCTGAGCTAAGGAGTGTCTTAATCTTATCGAAGTCGTCTGGCT spacer 

length: 43 repeater length: 24
23094   1108067 GTTAATCTTCTATAGAGTTGAAAG CTTCGCCGTATAACGATCCTACAACAATAATCACTGATTTTG spacer 

length: 42 repeater length: 24
23095   1108134 GTTAATCTTCTATAGAGTTGAAAG GTAATGAAAGTAATGTCTTTTCTCATACGAAAAGACCA spacer 

length: 38 repeater length: 24
23096   1108197 GTTAATCTTCTATAGAGTTGAAAG AGATGATGCACTGGCAGAGGCGACAAGAGAAAAACCAGGC spacer 

length: 40 repeater length: 24
23097   1108262 GTTAATCTTCTATAGAGTTGAAAG CAATGAATTCAGAAAACAGCTGTTCATCCTGGTTCTCA spacer 

length: 38 repeater length: 24
23098   1108325 GTTAATCTTCTATAGAGTTGAAAG ACAAGGACGTTTTCGTGATCCAGGTGAGCGAATACAC spacer 

length: 37 repeater length: 24
23099   1108387 GTTAATCTTCTATAGAGTTGAAAG AGCAATAATTTAATTGCACTATTTTTAACTGTGCATG spacer 

length: 37 repeater length: 24
23100   1108449 GTTAATCTTCTATAGAGTTGAAAG TTCACTGTCTACACATAAGTATAAGGGGCTTCGCCCCT spacer 

length: 38 repeater length: 24
23101   1108512 GTTAATCTTCTATAGAGTTGAAAG CATAATTCGTTTCTGTATTTGGCGTCAAATTTATTTTTAA spacer 

length: 40 repeater length: 24
23102   1108577 GTTAATCTTCTATAGAGTTGAAAG ATTTGAAATAAGACAAATCAGTGCAGAAGAGGCAAGGAAACTA spacer 

length: 43 repeater length: 24
23103   1108645 GTTAATCTTCTATAGAGTTGAAAG AGATACCATTTTTTCTCTTGTTTAAACGTATCTACGAACCA spacer 

length: 41 repeater length: 24
23104   1108711 GTTAATCTTCTATAGAGTTGAAAG ACCCCGCCAATCAGTGCGTTGATGTTCGCTGGCTTCATAT spacer 

length: 40 repeater length: 24
23105   1108776 GTTAATCTTCTATAGAGTTGAAAG TATATATTATATTATGAATTATACCACACACTTCTTTTTCG spacer 

length: 41 repeater length: 24
23106   1108842 GTTAATCTTCTATAGAGTTGAAAG AGAAACGAATTGTTAGTTTACTTATCACGCCTTCATTCCC spacer 

length: 40 repeater length: 24
23107   1108907 GTTAATCTTCTATAGAGTTGAAAG ATATCCACCCTTCTCACCAAAAGAATAATACAAAAATTTA spacer 

length: 40 repeater length: 24
23108   1108972 GTTAATCTTCTATAGAGTTGAAAG TTGTCAACAGTTTCCGATAAGTCGTGAAGTTCATGTCATTTA spacer 

length: 42 repeater length: 24
23109   1109039 GTTAATCTTCTATAGAGTTGAAAG ATTCTAGCTCGAATTCTGTATCTGAAATTTTACTTACTTTTTTGAACGAC 

spacer length: 50 repeater length: 24
23110   1109114 GTTAATCTTCTATAGAGTTGAAAG ATTATTACTACTATATCATCCGGATTCATTTTCTATCCC spacer 

length: 39 repeater length: 24
23111   1109178 GTTAATCTTCTATAGAGTTGAAAG CTTATTTCTTCGCGGTTTATAATGGACCCGGAAC spacer length: 

34 repeater length: 24



23112   1109237 GTTAATCTTCTATAGAGTTGAAAG TATCTTCCTGACGTAGATGATGCAGTCCAAACAATAGATA spacer 
length: 40 repeater length: 24

23113   1109302 GTTAATCTTCTATAGAGTTGAAAG TGTACCAAGCCTGGATGGGTAGACCAGGACCGTGATCAA spacer 
length: 39 repeater length: 24

23114   1109366 GTTAATCTTCTATAGAGTTGAAAG TCTTTCATTGGGTTCGTATAAAAATCCTTGACCTAAGG spacer 
length: 38 repeater length: 24

23115   1109429 GTTAATCTTCTATAGAGTTGAAAG CAGACAATACGATCGAGTAGGGGACTGTGTGTAAAAATGAGG spacer 
length: 42 repeater length: 24

23116   1109496 GTTAATCTTCTATAGAGTTGAAAG TGTACACTTCCTTCTTCTTAGGCAAGGTTATTTTAACCT spacer 
length: 39 repeater length: 24

23117   1109560 GTTAATCTTCTATAGAGTTGAAAG GGCGGGTGAAAGAACTACTCGAGAAAGAGAAAAGAAAA spacer 
length: 38 repeater length: 24

23118   1109623 GTTAATCTTCTATAGAGTTGAAAG AGTATCATTCAGTGGAAAGTTGTACGGTATGAGGAGTCAT spacer 
length: 40 repeater length: 24

23119   1109688 GTTAATCTTCTATAGAGTTGAAAG ATTCCACGATTTTAACCTTTACAGATTCCCCATATCCT spacer 
length: 38 repeater length: 24

23120   1109751 GTTAATCTTCTATAGAGTTGAAAG CCTAGATCACGGGGCCAATCCAAACGTGAAAGATCTAGA spacer 
length: 39 repeater length: 24

23121   1109815 GTTAATCTTCTATAGAGTTGAAAG TCAAAGGTTGCTGAGGACTGTTATAGGGATGCACTCTCAG spacer 
length: 40 repeater length: 24

23122   1109880 GTTAATCTTCTATAGAGTTGAAAG TTGATCGTTAAAAAGTAACGTAAGACGTTTCACAAGAG spacer 
length: 38 repeater length: 24

23123   1109943 GTTAATCTTCTATAGAGTTGAAAG ATATTGATTATGAAGACTTTAAGAAAGATACCAATTCTA spacer 
length: 39 repeater length: 24

23124   1110007 GTTAATCTTCTATAGAGTTGAAAG TAATTCCTCTTTGATCTCTCTGGATTCTTGTTTTGTTGAA spacer 
length: 40 repeater length: 24

23125   1110072 GTTAATCTTCTATAGAGTTGAAAG TTATTTCGAGTTTCTCATATATCTCCCACGTTATGTCAG spacer 
length: 39 repeater length: 24

23126   1110136 GTTAATCTTCTATAGAGTTGAAAG CTCTCGTTAAGGAACTTACTCAAAGCCCTCAAAGACGA spacer 
length: 38 repeater length: 24

23127   1110199 GTTAATCTTCTATAGAGTTGAAAG TTCAACTCCACGATTGATTTGATAATTATCAAGGCTTT spacer 
length: 38 repeater length: 24

23128   1110262 GTTAATCTTCTATAGAGTTGAAAG AATGAGAGAGTCAGGCCGAGGCCCCTCATTACATCTATCATA spacer 
length: 42 repeater length: 24

23129   1110329 GTTAATCTTCTATAGAGTTGAAAG ATAAACCAGCGTTTCCCTACAAGTATGAGGCAAAGAAC spacer 
length: 38 repeater length: 24

23130   1110392 GTTAATCTTCTATAGAGTTGAAAG AGGAATGAAGTGAGTTGTCCGGGTGGTACACCAGTCAAGTCA spacer 
length: 42 repeater length: 24

23131   1110459 GTTAATCTTCTATAGAGTTGAAAG GCTTGTTGCTCAGCCATTGCGTAACCTCACCCCA spacer length: 
34 repeater length: 24

23132   1110518 GTTAATCTTCTATAGAGTTGAAAG TGGACACGTTGGGAAGGCCTTGCCACGCGGAACTCAG spacer 
length: 37 repeater length: 24

23133   1110580 GTTAATCTTCTATAGAGTTGAAAG AGAGACTGGACCATAAAAGGAGTTCCTAAAGCGGGTAATAA spacer 
length: 41 repeater length: 24

23134   1110646 GTTAATCTTCTATAGAGTTGAAAG TAAAGATTGACCTTATTACTCTTGACAAATATATCCC spacer 
length: 37 repeater length: 24

23135   1110708 GTTAATCTTCTATAGAGTTGAAAG AACTTTGAAGTCAGAGTTTTCTGCTTCTTTTATTACTTT spacer 
length: 39 repeater length: 24

23136   1110772 GTTAATCTTCTATAGAGTTGAAAG TACATTACCTTGATTATCCATTGTTGCGTTTAGCTGAA spacer 
length: 38 repeater length: 24

23137   1110835 GTTAATCTTCTATAGAGTTGAAAG TATGATTTTCTCGCTATTCACCACCTCCTTGATATACTGT spacer 
length: 40 repeater length: 24

23138   1110900 GTTAATCTTCTATAGAGTTGAAAG TCCATATAGAGATTTCTAATAATCAATTGGGGATAGATA spacer 
length: 39 repeater length: 24

23139   1110964 GTTAATCTTCTATAGAGTTGAAAG ACGTTGAACCAACGTTACCCCCCGCCGTCAAAGACG spacer length: 
36 repeater length: 24

23140   1111025 GTTAATCTTCTATAGAGTTGAAAG TCCACGGAGGGGTGGAGAATGAAACTATTCGAAGGGA spacer 
length: 37 repeater length: 24

23141   1111087 GTTAATCTTCTATAGAGTTGAAAG ATGAGATCTACCTCGAAAATACGAAGGCAGACGTTGAG spacer 
length: 38 repeater length: 24

23142   1111150 GTTAATCTTCTATAGAGTTGAAAG GAAAATCTCAAAGACTTGTTAATCCCATCAAAAAAATG spacer 
length: 38 repeater length: 24

23143   1111213 GTTAATCTTCTATAGAGTTGAAAG ATATCGTTATCCGCGGTCATTCTCACGTGAGTGATT spacer length: 
36 repeater length: 24

23144   1111274 GTTAATCTTCTATAGAGTTGAAAG ACGGTACGCCGTCGCCGACGCGGGGGATACCCTGTATCA spacer 
length: 39 repeater length: 24

23145   1111338 GTTAATCTTCTATAGAGTTGAAAG AATAGTCTGCGTGGAAGTAAGTGACCTTCACGAACTT spacer 
length: 37 repeater length: 24

23146   1111400 GTTAATCTTCTATAGAGTTGAAAG CGTGACCCCGCTCGTGCGGTCACGGCATGCTAGGAGGAG spacer 
length: 39 repeater length: 24

23147   1111464 GTTAATCTTCTATAGAGTTGAAAG AAATTTTTAGAAGAAATATACGAATGTGTAGATAAAA spacer 



length: 37 repeater length: 24
23148   1111526 GTTAATCTTCTATAGAGTTGAAAG TTTCTTTGTTCACGATCACTAACTCTAAGATATAATCGGG spacer 

length: 40 repeater length: 24
23149   1111591 GTTAATCTTCTATAGAGTTGAAAG CAATAAAATCGTGATCAAAACGTTTTTGAATGAACTCAT spacer 

length: 39 repeater length: 24
23150   1111655 GTTAATCTTCTATAGAGTTGAAAG CTCATCAAGAGGCATTATTTTCTCATCAAAACCGCCAAGA spacer 

length: 40 repeater length: 24
23151   1111720 GTTAATCTTCTATAGAGTTGAAAG AAAAATTATTCTTGTTGGATCTGTTGCTGCTATATTGGGTGT spacer 

length: 42 repeater length: 24
23152   1111787 GTTAATCTTCTATAGAGTTGAAAG TTAGTAAGTCCCCTAGGGCATGATCCCAGAAATAACCACC spacer 

length: 40 repeater length: 24
23153   1111852 GTTAATCTTCTATAGAGTTGAAAG GTAGATTATCAATCTTACCCAACGGTCCAAAGGAACTAAGTA spacer 

length: 42 repeater length: 24
23154   1111919 GTTAATCTTCTATAGAGTTGAAAG TTTATCCTTAGGTATCTCATAGAGACTGGTTTAGCTTCG spacer 

length: 39 repeater length: 24
23155   1111983 GTTAATCTTCTATAGAGTTGAAAG GCTATCAAAAGCTGGAGAGCAAGTAGCGACCTTTCTTT spacer 

length: 38 repeater length: 24
23156   1112046 GTTAATCTTCTATAGAGTTGAAAG TAATCGGTTAAACCGCTTTTGAAAGGAAAATAGAATGA spacer 

length: 38 repeater length: 24
23157   1112109 GTTAATCTTCTATAGAGTTGAAAG ATCCAAATCATTAGAATTAACGATAATTTCGGTAAGGA spacer 

length: 38 repeater length: 24
23158   1112172 GTTAATCTTCTATAGAGTTGAAAG TACTGGAATCCGTATATAATTGATTCATTTAGTGGAACC spacer 

length: 39 repeater length: 24
23159   1112236 GTTAATCTTCTATAGAGTTGAAAG 

AACTTCCTACTTAGACCGCGAATTAGCGATCTAGGAATCGAGTTAATCTTCTATGGAGTTGAAAGAGTCTAACCCCCTTCTGTCCC
TGATATTTTCCTCTAT spacer length: 102 repeater length: 24

23160   1112363 GTTAATCTTCTATAGAGTTGAAAG TTCTCAATTAGTCCACCCCAAGGTATCGTGAGAACCATAGTC spacer 
length: 42 repeater length: 24

23161   1112430 GTTAATCTTCTATAGAGTTGAAAG AAAATTCGACGAGAAAATACAGAGAATCGCGAAGGC spacer length: 
36 repeater length: 24

23162   1112491 GTTAATCTTCTATAGAGTTGAAAG 
CTCCGCGAATTCTCTAAGTTTCGGAATAGCGTTGCCCTGAGTTAATCTTCGATAGAGTTGAAAGACAAGCCAAATGATGAAGTTAC
TACTACTAATACTACTACTA spacer length: 106 repeater length: 24

23163   1112622 GTTAATCTTCTATAGAGTTGAAAG TTGCCATCGCCTCAACTACTGCCAGACCAAATGTCTCA spacer 
length: 38 repeater length: 24

23164   1112685 GTTAATCTTCTATAGAGTTGAAAG AGTGATAGAATAAAAGCTATTATTCCAACTATTTCTCT
23165   
23166   
23167   crispr 8
23168   1136259 GTTTCAAACCCTCGAAGGATCTCTACAAAC TCCCCTGTTACGACTGAACCAATACTTGATTGCACG spacer 

length: 36 repeater length: 30
23169   1136326 GTTTCAAACCCTCGAAGGATCTCTACAAAC CTCTACACACTAAGAGTAGCTGAGACCATAAAAACCA spacer 

length: 37 repeater length: 30
23170   1136394 GTTTCAAACCCTCGAAGGATCTCTACAAAC AATACTACGTAATATGAATAGGTACTGTGAGACGAGA
23171   
23172   
23173   crispr 9
23174   1710439 CGCAAGACTCAAGAAGCCCTCCTGAAGCTCGAGGACAGAA 

CCTCTAAACTCGAGGAGAAGATGGCAGAGCTCGCGGAAGCGCA spacer length: 43 repeater length: 40
23175   1710523 CGCAAGACTCAAGAAGCCCTCCTGAAGCTCGAGGACAGAA 

CCTCTAAACTCGAGGAGAAGATGGCAGAGCTTGTTGAGTCCCAACGCAGAATGCAGGAGGCATTCCTCAAGCTCGAGGACAGAACC
TCTAAACTCGAGGAGAAGATGGCAGAGCTCGCGGAAGCGCA spacer length: 127 repeater length: 40

23176   1710691 CGCAAGACTCAAGAAGCCCTCCTGAAGCTCGAGGACAGAA 
TCTTGATATGTTGAGTCTTTCCGTTAATCCTCTATAGAGTTGAAAGGTAGGTGTGAAAATCACTATAGTCATCATACAGCCTCATG
TTAATCTTCTATAGAGTTGAAAGTGCTTTGTACGTAAAATG

23177   
23178   
23179   GCA_001266675.1_ASM126667v1_genomic.fna(findCrispr):
23180   START       REPEAT                           

SPACER                                             
23181   crispr 1
23182   1083278 CTTT CAACTCTATAGGAGATTAACTCCACTCGGTGCCGTGAAAGTTTTGACAAGACTCATGTTTG spacer 

length: 61 repeater length: 4
23183   1083344 CTTT CAACTCTATAGGAGATTAACTCAATAATTGACGAGCAAGATTTAGTGATTCCAGACGAG spacer 

length: 59 repeater length: 4
23184   1083408 CTTT CAACTCTATAGGAGATTAACACAGTTCACAAACGGAATTGTTTGATAACTTCTTGGAA spacer 

length: 58 repeater length: 4
23185   1083471 CTTT CCTCGAAGGATCTCTACAAGAAGGGCTATTCTGCGTACGCTTCCCACCTCTGGAGGCA
23186   
23187   
23188   crispr 2



23189   1137845 GATCCTTTGAGGGTTTGAAA CAAATAGTACTGACTTGATACGGCTAGGTGATAATAGCGTTTGTAG spacer 
length: 46 repeater length: 20

23190   1137912 GATCCTTTGAGGGTTTGAAA CGCAAAGGCCTTTCCCACACTCTCCAAGGGAGTATGAAGTTTATAG spacer 
length: 46 repeater length: 20

23191   1137979 GATCCTTTGAGGGTTTGAAA CCTTACGTCTTGAAAGTACTCGATTATCAATTTAACAGGTTTGTAG spacer 
length: 46 repeater length: 20

23192   1138046 GATCCTTTGAGGGTTTGAAA CGCGTCAATTCTCTAAAAAGAAAAGGCTAGCGTGAAGGGGACTTGTAG spacer 
length: 48 repeater length: 20

23193   1138115 GATCCTTTGAGGGTTTGAAA CTAAGTGAACCATGGGTATTCCCCCTCCGGGGGAACTTCGACTTGTAG spacer 
length: 48 repeater length: 20

23194   1138184 GATCCTTTGAGGGTTTGAAA CTCGGAAAGAACATATACATCCTCCCCGTGGTTCCCGGGTTTGTAG spacer 
length: 46 repeater length: 20

23195   1138251 GATCCTTTGAGGGTTTGAAA CGTGTTTGTCCCCATCTTTTGATGGGGCAGCTGCTCCTCTTTGTAG spacer 
length: 46 repeater length: 20

23196   1138318 GATCCTTTGAGGGTTTGAAA CTATACTTTGGAAAATCAGTATATCTCTTGTATCTTCTGTTTGTAG spacer 
length: 46 repeater length: 20

23197   1138385 GATCCTTTGAGGGTTTGAAA CTCGATAGCGAACCTGATAACTTCGCTTCTATTCAGTCTGTTTGTAG spacer 
length: 47 repeater length: 20

23198   1138453 GATCCTTTGAGGGTTTGAAA CATAGACGTATCGACCCGCCGTATAGCATCAAGAAGATAGTTTGTAG spacer 
length: 47 repeater length: 20

23199   1138521 GATCCTTTGAGGGTTTGAAA CTACACGACGCGATCACACTCACATGCCCGCGTGTCGCCGTTGTTTGTAG 
spacer length: 50 repeater length: 20

23200   1138592 GATCCTTTGAGGGTTTGAAA CATAACTCTATACGCTCTCACACGGCTGAGGTCGAGGAGCTTGTAG spacer 
length: 46 repeater length: 20

23201   1138659 GATCCTTTGAGGGTTTGAAA CCCACCTTCACCCTCGCCTTACGGCCCTTTTCCTTCCTCAGTTTGTAG spacer 
length: 48 repeater length: 20

23202   1138728 GATCCTTTGAGGGTTTGAAA AAGAAGGGCTATTCTGCGTACGCTTCCCACCTCTGGAGGCAGTTTCAA
23203   
23204   
23205   crispr 3
23206   1136106 GTTTCAAACCCTCGAAGGAT 

GTCTACAAACGACACGTCTACACCCCCCCCCCGGTCGTGAGTGTGGGAAGCGGGGATCCCATTTCAAACCCTCCAAGGATGTCTAC
AAACTGGGGTCCATTGTGATGAAGATTTCGGAGAAATTGAAG spacer length: 128 repeater length: 20

23207   1136255 GTTTCAAACCCTCGAAGGAT CTCTACAAACTCCCCTGTTACGACTGAACCAATACTTGATTGCACG spacer 
length: 46 repeater length: 20

23208   1136322 GTTTCAAACCCTCGAAGGAT CTCTACAAACCTCTACACACTAAGAGTAGCTGAGACCATAAAAACCA spacer 
length: 47 repeater length: 20

23209   1136390 GTTTCAAACCCTCGAAGGAT CTCTACAAACACATCATAGCCATGTCACCGAACGGAACTCTGAGGTACT 
spacer length: 49 repeater length: 20

23210   1136460 GTTTCAAACCCTCGAAGGAT CTCTACAAGCATTCAACTAGTGGCGTCTCCTGAAGGGCAACTAT spacer 
length: 44 repeater length: 20

23211   1136525 GTTTCAAACCCTCGAAGGAT CTCCTGAAGCTCGAGGACAGAACCTCTAAACTCGAAGACACAAC
23212   
23213   
23214   crispr 4
23215   1082319 TCAACTCCATAGG AGATTAACTGATTTTGACACGGCCTATCAAAATGTAATAAAAACGCATACT spacer 

length: 51 repeater length: 13
23216   1082384 TCAACTCCATAGG AGATTAAGTAATAGGTATAATATTGGGCATTCTCGCCCTAGTTCAATTCT spacer 

length: 50 repeater length: 13
23217   1082448 TCAACTCCATAGG AGATTAACAGACCCAAAACCTAAAACTCCAAAAAGTCTTTGAGCAATTCT spacer 

length: 50 repeater length: 13
23218   1082512 TCAACTCCATAGG AGATTAACTTACTTCTAATGATTACAGGGATTTCTCAGAACCCTTCTCT spacer 

length: 49 repeater length: 13
23219   1082575 TCAACTCCATAGG AGATTAACGCTGAAATTGGCAGAGGTAAGGAAGCTAATCGAGTCGAACT spacer 

length: 49 repeater length: 13
23220   1082638 TCAACTCCATAGG AGATTAACGTGAGGATTCACCGAATCCTGCCTTAGACGATACCGAGCAGAAGCT spacer 

length: 54 repeater length: 13
23221   1082706 TCAACTCCATAGG AGATTAACAGAAGAAAAAGTATACTTGAAAAGAAGATTGAATTTTTAGACT spacer 

length: 51 repeater length: 13
23222   1082771 TCAACTCCATAGG AGATTAACATCAAATGATGCCAAAAAGTGATCTACCTATTCTTTTCATCT spacer 

length: 50 repeater length: 13
23223   1082835 TCAACTCCATAGG AGATTAACAACATGATAAGGCTTTACTTAGAAAGTTAGAGAAAAAATTCT spacer 

length: 50 repeater length: 13
23224   1082899 TCAACTCCATAGG AGATTAACCGTGATTCATTAAGGTTATCATAATGAATTGGAAAACAGTCTCT spacer 

length: 52 repeater length: 13
23225   1082965 TCAACTCCATAGG AGATTAACTTCAAAAAATGGTCAAGGTGATAGAGAGTCAGTTATTAGCT spacer 

length: 49 repeater length: 13
23226   1083028 TCAACTCCATAGG AGATTAACAGTTCTACGGAAAACTATCAATCCAGATAGCAATAAAGACT spacer 

length: 49 repeater length: 13
23227   1083091 TCAACTCCATAGG GAAGCTCGAGGACAGAACCTCTAAACTCGAAGACACAACCTCCAAGCTC
23228   



23229   
23230   crispr 5
23231   1253627 CCTTCCAATGGTTACGTGTACGT 

AGACGTATTATACGCGCTTGGAAATACATCAGTCTCTGTTATCTCAGCTAATAATGTTGTAGGTAATTTGAAAGTATGTAGCGGGA
CTCCTCCCATATACGA spacer length: 102 repeater length: 23

23232   1253753 CCTTCCAATGGTTACGTGTACGT 
TGGTGGTGCTCCTTCAGATACAGTCTCTGTTATCTCAGGTAATAATGTTGTAGCTAACGTCCCTGTTGGCTTAGATCCAGTCTACG
CTCTCTACGA spacer length: 96 repeater length: 23

23233   1253873 CCTTCCAATGGTTACGTGTACGT 
GCTCGAGGACAGAACCTCTAAACTCGAAGACACAACCTCCAAGCTCGAGGCGAAAATGGTCGAGCTCGCTGAGGCACAACGCAAGA
CTGAGGAGGC

23234   
23235   
23236   crispr 6
23237   1097325 CTTAATCTCCTATAGAGTTGAAAG AAGGCGAAATGCAGAAGATGTAGTAGCAAAGACAGCTGTG spacer 

length: 40 repeater length: 24
23238   1097390 CTTAATCTCCTATAGAGTTGAAAG CAACTCTCATGATTATAATCCCTCCATTTTAAAATGTAT spacer 

length: 39 repeater length: 24
23239   1097454 CTTAATCTCCTATAGAGTTGAAAG AAGTTTACTTCAGTTAATGAGCAAGTCAGCGCAGTGCTA spacer 

length: 39 repeater length: 24
23240   1097518 CTTAATCTCCTATAGAGTTGAAAG TTATATTTACGGGTAAGACGGCGTTAACGAAGCGTTAG spacer 

length: 38 repeater length: 24
23241   1097581 CTTAATCTCCTATAGAGTTGAAAG AGTTTAAACGTTACAACTCTCGTTTCCAAACACCTCGTTTG spacer 

length: 41 repeater length: 24
23242   1097647 CTTAATCTCCTATAGAGTTGAAAG AAAACGAGACCTTTGGCTAAATAAACCGCACCATAGATA spacer 

length: 39 repeater length: 24
23243   1097711 CTTAATCTCCTATAGAGTTGAAAG CTATGAAATTGTCGCATTCGTATGCAAAATATTTCTGGATC spacer 

length: 41 repeater length: 24
23244   1097777 CTTAATCTCCTATAGAGTTGAAAG TACATATCCTTCAATTGTGATCTAGCGTATGCTGGTAG spacer 

length: 38 repeater length: 24
23245   1097840 CTTAATCTCCTATAGAGTTGAAAG ATTTGGATTTTGATAATTTTCTTTTCTTTGTCATAATAA spacer 

length: 39 repeater length: 24
23246   1097904 CTTAATCTCCTATAGAGTTGAAAG TATAGTTAAGTCATTTTTTCTTCTTGTGGTGGTATTACCTA spacer 

length: 41 repeater length: 24
23247   1097970 CTTAATCTCCTATAGAGTTGAAAG TACCAATTTCTGCTAATAACGTGAACGTACTCTCGCTGA spacer 

length: 39 repeater length: 24
23248   1098034 CTTAATCTCCTATAGAGTTGAAAG TAACTTATCCCCTACATGATTGCGAAAAAACAACAA spacer length: 

36 repeater length: 24
23249   1098095 CTTAATCTCCTATAGAGTTGAAAG TGTTTTTAAGGACCTGGAGGCAGTCCGCCATTTACCCCA spacer 

length: 39 repeater length: 24
23250   1098159 CTTAATCTCCTATAGAGTTGAAAG TGAGAACAGCTGTCTTCACTGCTGACCATCGAGCGACC spacer 

length: 38 repeater length: 24
23251   1098222 CTTAATCTCCTATAGAGTTGAAAG TTTTCTTTCTCATACATTACTCTTATTAGTTTACTAACA spacer 

length: 39 repeater length: 24
23252   1098286 CTTAATCTCCTATAGAGTTGAAAG CTTCTTGTTCTTCTCTCTGCTTTACGCCTTCTTGTTCTTC spacer 

length: 40 repeater length: 24
23253   1098351 CTTAATCTCCTATAGAGTTGAAAG TCTGTACGTGGGTCAATAAATGTCACAATCGCGTACTTCT spacer 

length: 40 repeater length: 24
23254   1098416 CTTAATCTCCTATAGAGTTGAAAG ATAATAATCAACGAGGCAAACTCCATGTTCTACAAACC spacer 

length: 38 repeater length: 24
23255   1098479 CTTAATCTCCTATAGAGTTGAAAG ACTAGGCAAACGATACTGAGACACAGCGGGACTGCA spacer length: 

36 repeater length: 24
23256   1098540 CTTAATCTCCTATAGAGTTGAAAG TTGGAAACACTCCGTATCAATCCTTTAGACTGCAACTCCTC spacer 

length: 41 repeater length: 24
23257   1098606 CTTAATCTCCTATAGAGTTGAAAG AACATTAGTGTAAAGCCTGCAGCGTTTGCTGGAAGCACG spacer 

length: 39 repeater length: 24
23258   1098670 CTTAATCTCCTATAGAGTTGAAAG TCTCGTCCTTAAATTTCAAAACTTCCATGTAGCTCGCCCCCTC spacer 

length: 43 repeater length: 24
23259   1098738 CTTAATCTCCTATAGAGTTGAAAG CTTATGTACACACCACCTGAGCTAAGGAGTGTCTTAATC spacer 

length: 39 repeater length: 24
23260   1098802 CTTAATCTCCTATAGAGTTGAAAG AAATGGGACGATGAGGGTGTTCAACAGATACAACACCACA spacer 

length: 40 repeater length: 24
23261   1098867 CTTAATCTCCTATAGAGTTGAAAG ATTATATATAATATATGAATAATAGCCCCCGTGCTTCGCGCCT spacer 

length: 43 repeater length: 24
23262   1098935 CTTAATCTCCTATAGAGTTGAAAG TCTTTTGCACTATCCATTCCGACCACATCTCTCGGCTTCGATA spacer 

length: 43 repeater length: 24
23263   1099003 CTTAATCTCCTATAGAGTTGAAAG TTGACGACGTGCTTACTCTTCTTTCCAGTTCTTGTTACT spacer 

length: 39 repeater length: 24
23264   1099067 CTTAATCTCCTATAGAGTTGAAAG TTATCGATAAAATCGTAAACGATTTGTTGCCTTATTACGTGA spacer 

length: 42 repeater length: 24
23265   1099134 CTTAATCTCCTATAGAGTTGAAAG ACACCTCTACTAACTTTACCAAAGCCTATCATAGTCCCAAC spacer 



length: 41 repeater length: 24
23266   1099200 CTTAATCTCCTATAGAGTTGAAAG CCTTTATTCTTGCTATTAGATCGAATAAATCGCTCGC spacer 

length: 37 repeater length: 24
23267   1099262 CTTAATCTCCTATAGAGTTGAAAG TAAGTGGACACTATTGATCACCTCAGGGCTAGATATATGCC spacer 

length: 41 repeater length: 24
23268   1099328 CTTAATCTCCTATAGAGTTGAAAG TCATTGAAATACTCAGCAACTGTATCCCTTAACTCTTCCTTATT spacer 

length: 44 repeater length: 24
23269   1099397 CTTAATCTCCTATAGAGTTGAAAG AGTATACCTGGGAGTGCTGATGTAGATGCGTCACCGACCACGT spacer 

length: 43 repeater length: 24
23270   1099465 CTTAATCTCCTATAGAGTTGAAAG ACTACGGGTCTCAAGGTAGTCGGTGTTCTTCTAGTAGCT spacer 

length: 39 repeater length: 24
23271   1099529 CTTAATCTCCTATAGAGTTGAAAG ATCGTACTTTGCGCTGTACCTTATGAACAGTGGAATGTCC spacer 

length: 40 repeater length: 24
23272   1099594 CTTAATCTCCTATAGAGTTGAAAG GTAAAGGGGTTGTGTTTTACGTTTTGAGTGGTGTTTACGA spacer 

length: 40 repeater length: 24
23273   1099659 CTTAATCTCCTATAGAGTTGAAAG CTAAACATATATGAGTTCATTTTTTCCGACTTTCCTAG spacer 

length: 38 repeater length: 24
23274   1099722 CTTAATCTCCTATAGAGTTGAAAG GAACCTCTAAACTCGAAGACACAACCTCCAAGCTCGAG
23275   
23276   
23277   crispr 7
23278   1104339 GTTAATCTTCTATAGAGTTGAAAG TCTCAATCTGTAGGCCAAGCCACTATTATCATAACTCCA spacer 

length: 39 repeater length: 24
23279   1104403 GTTAATCTTCTATAGAGTTGAAAG TGAATGCAAGCCTGTCGTACATTACTATTCTACCTTGTTT spacer 

length: 40 repeater length: 24
23280   1104468 GTTAATCTTCTATAGAGTTGAAAG TTTGTCTGTTTCGATTGGAATAATTTCAGCGTTACCATAAA spacer 

length: 41 repeater length: 24
23281   1104534 GTTAATCTTCTATAGAGTTGAAAG TACCTGTATGACAATTCGCTAAAAATTTAAACTATCTA spacer 

length: 38 repeater length: 24
23282   1104597 GTTAATCTTCTATAGAGTTGAAAG TCATTTCCATTTCTTTCAATTTATCAACTATTAACCTA spacer 

length: 38 repeater length: 24
23283   1104660 GTTAATCTTCTATAGAGTTGAAAG GAGGAAAAGAAGGCTAACGCATTAAAGGCGTGGCATTTAGG spacer 

length: 41 repeater length: 24
23284   1104726 GTTAATCTTCTATAGAGTTGAAAG GACCCATATTTAGGAGTTATGTCAGCTATATCCAAGCA spacer 

length: 38 repeater length: 24
23285   1104789 GTTAATCTTCTATAGAGTTGAAAG TCTTGATTTCCATGTCTATCCCCTGCGCATATCTCATATC spacer 

length: 40 repeater length: 24
23286   1104854 GTTAATCTTCTATAGAGTTGAAAG CATGAGCTGTCCCTCCGATAAGATCATATTTGATGCAG spacer 

length: 38 repeater length: 24
23287   1104917 GTTAATCTTCTATAGAGTTGAAAG TGAAATAACCGCCGACATCCAACGCTGGAAATTTATATC spacer 

length: 39 repeater length: 24
23288   1104981 GTTAATCTTCTATAGAGTTGAAAG AATCTTAAACCGCAACCTTTTATAAAATCTTCAACTGTA spacer 

length: 39 repeater length: 24
23289   1105045 GTTAATCTTCTATAGAGTTGAAAG CCTATAACCTAATAGCATAATATTTACTATGTCCCTCCA spacer 

length: 39 repeater length: 24
23290   1105109 GTTAATCTTCTATAGAGTTGAAAG TGCTCACCCTCTTCAGTTTCTGCGCCTTCTCCCTCACC spacer 

length: 38 repeater length: 24
23291   1105172 GTTAATCTTCTATAGAGTTGAAAG TTGATATTTGAGTGCCTGCGCAAATTCCTCAAACAAATC spacer 

length: 39 repeater length: 24
23292   1105236 GTTAATCTTCTATAGAGTTGAAAG TCTTTAGTCGCTATAATGTCGGGTAATGGTTGCTTACCA spacer 

length: 39 repeater length: 24
23293   1105300 GTTAATCTTCTATAGAGTTGAAAG TCTGATTCTGATACCTCCTCTTCGCTCCCTTCTTGTTCACCTTCT 

spacer length: 45 repeater length: 24
23294   1105370 GTTAATCTTCTATAGAGTTGAAAG CTTTTTTGCAACCTAGAAAGCCTTGTTGCGAAATATGG spacer 

length: 38 repeater length: 24
23295   1105433 GTTAATCTTCTATAGAGTTGAAAG ATTGCTTCTACTTCTGCTGGCATTTTTTTCCACTAAA spacer 

length: 37 repeater length: 24
23296   1105495 GTTAATCTTCTATAGAGTTGAAAG GCAATATTGGATAGGATTCATATCATCCAAGTTGCAATAA spacer 

length: 40 repeater length: 24
23297   1105560 GTTAATCTTCTATAGAGTTGAAAG GCAATCATTGCGAAAATAACGGGGCATAAACGCCTGGA spacer 

length: 38 repeater length: 24
23298   1105623 GTTAATCTTCTATAGAGTTGAAAG TAGGTAGAAGGCAGAAGGAAGTTTTAGCTTCGATATTGGA spacer 

length: 40 repeater length: 24
23299   1105688 GTTAATCTTCTATAGAGTTGAAAG CGTTTCTCTAATCTCGCCAACCTAGTTGCGAAATATGGCT spacer 

length: 40 repeater length: 24
23300   1105753 GTTAATCTTCTATAGAGTTGAAAG TATATTTCGTCGCTATATCGCCCAGAAGACGTCTGATA spacer 

length: 38 repeater length: 24
23301   1105816 GTTAATCTTCTATAGAGTTGAAAG GTTCACGAGTAAAACTGTATAAGAGTGAGGTAACAAATC spacer 

length: 39 repeater length: 24
23302   1105880 GTTAATCTTCTATAGAGTTGAAAG AAAGTGAAAGTGATGCTGGAGGTGAGGGACAGACTGGGA spacer 

length: 39 repeater length: 24



23303   1105944 GTTAATCTTCTATAGAGTTGAAAG ATTTGGATCTTGAGAATTTTCTTTTCTTTGTCATAATA spacer 
length: 38 repeater length: 24

23304   1106007 GTTAATCTTCTATAGAGTTGAAAG AAGGCGTATAACAAAACGGCGTATGTCATATGTTCTGCTTCT spacer 
length: 42 repeater length: 24

23305   1106074 GTTAATCTTCTATAGAGTTGAAAG AGAGAGGGCTTCACTTACAAGTAAATCAGCACACCTTA spacer 
length: 38 repeater length: 24

23306   1106137 GTTAATCTTCTATAGAGTTGAAAG GAGAAGTACCCGGGCGTATCCAGGCTAAGCCAGTTATCA spacer 
length: 39 repeater length: 24

23307   1106201 GTTAATCTTCTATAGAGTTGAAAG TTTGCCATGGAAGAAGCGAAATGTCAGTGTTGGTAGCTC spacer 
length: 39 repeater length: 24

23308   1106265 GTTAATCTTCTATAGAGTTGAAAG GAATAGTAAGTAAATCATCACCTGCAATTATCGTGTATTTT spacer 
length: 41 repeater length: 24

23309   1106331 GTTAATCTTCTATAGAGTTGAAAG ATATAACGAAAGAGCGTTCACAAAAGCGTTAGTA spacer length: 
34 repeater length: 24

23310   1106390 GTTAATCTTCTATAGAGTTGAAAG ATTGCTATAAACCACATCATGGCTCCTAGCATCAAC spacer length: 
36 repeater length: 24

23311   1106451 GTTAATCTTCTATAGAGTTGAAAG TACAATCTTATCAACTATGTCTTCCAAAAATGGTGGTAG spacer 
length: 39 repeater length: 24

23312   1106515 GTTAATCTTCTATAGAGTTGAAAG CCAAAAATCGAATTCAAGGACCAAAACGTAAAACCACCTG spacer 
length: 40 repeater length: 24

23313   1106580 GTTAATCTTCTATAGAGTTGAAAG TATGATGTTCTCATTGTATTTGTTGAGATCATGTTTA spacer 
length: 37 repeater length: 24

23314   1106642 GTTAATCTTCTATAGAGTTGAAAG GACACGGCTTTGTAAACAGAGAACCCAGGCAGAACAGAT spacer 
length: 39 repeater length: 24

23315   1106706 GTTAATCTTCTATAGAGTTGAAAG ATACCGGTGTCCATACAGCCAATACCCCCAACACCGCCA spacer 
length: 39 repeater length: 24

23316   1106770 GTTAATCTTCTATAGAGTTGAAAG TAATTATATAAGCCGAATTGATGTAAATAAGACAAGATGAC spacer 
length: 41 repeater length: 24

23317   1106836 GTTAATCTTCTATAGAGTTGAAAG CTTGTTTTTGTTCTTTTTCTTTGTAATCTTCTATTCTT spacer 
length: 38 repeater length: 24

23318   1106899 GTTAATCTTCTATAGAGTTGAAAG TCATGAATCAGTTTGAAAGAAGAGAAGATTGGTTAAAT spacer 
length: 38 repeater length: 24

23319   1106962 GTTAATCTTCTATAGAGTTGAAAG GGTTTTGTCTCTTTTTCTGGCTTTCCCGCCAGAATCTT spacer 
length: 38 repeater length: 24

23320   1107025 GTTAATCTTCTATAGAGTTGAAAG ATTTCGCAATTCATTTCGAATTGTTTCAATTCACTTCAAA spacer 
length: 40 repeater length: 24

23321   1107090 GTTAATCTTCTATAGAGTTGAAAG CTTTCTTCTTCTATTCCTTATCTTTTCCTTCTTTTCACTA spacer 
length: 40 repeater length: 24

23322   1107155 GTTAATCTTCTATAGAGTTGAAAG CTTATTTCAGAGGATCTAATAGACGAAGGCGGAATCTTTC spacer 
length: 40 repeater length: 24

23323   1107220 GTTAATCTTCTATAGAGTTGAAAG CTGGCATTACCCAGGCTTGGCGACACACCAGAAGACAGAC spacer 
length: 40 repeater length: 24

23324   1107285 GTTAATCTTCTATAGAGTTGAAAG GTTTTTGTTGTTTCGAAGAGAATTGGCGGGGCGCTGTAAT spacer 
length: 40 repeater length: 24

23325   1107350 GTTAATCTTCTATAGAGTTGAAAG GTGGGAACAGCGGTGCTATTCATGACCCCTCGCCCAGG spacer 
length: 38 repeater length: 24

23326   1107413 GTTAATCTTCTATAGAGTTGAAAG AGACTTTATTTCCAGATTTTTCTATATTTATCATTCCGTTTGA spacer 
length: 43 repeater length: 24

23327   1107481 GTTAATCTTCTATAGAGTTGAAAG GAGCACTCTGGGGGATACCCCCCCGACCCCCTACTGCTA spacer 
length: 39 repeater length: 24

23328   1107545 GTTAATCTTCTATAGAGTTGAAAG TGAGACCGGGACACCGCCGAAATTAAATCCGGCAACGCC spacer 
length: 39 repeater length: 24

23329   1107609 GTTAATCTTCTATAGAGTTGAAAG TCTTCTTTGTCCATCTGTATATCCCAATCACGCCATCTG spacer 
length: 39 repeater length: 24

23330   1107673 GTTAATCTTCTATAGAGTTGAAAG ACTACATATGACGCCGTGGATTGCAGATCTGCTATATTCT spacer 
length: 40 repeater length: 24

23331   1107738 GTTAATCTTCTATAGAGTTGAAAG TCCTCTATCACGTCATCTATAGCCACACACTTTTGAGCG spacer 
length: 39 repeater length: 24

23332   1107802 GTTAATCTTCTATAGAGTTGAAAG ATGGATAAAGACGAATTGAAAGAAATTATTAAGAATTT spacer 
length: 38 repeater length: 24

23333   1107865 GTTAATCTTCTATAGAGTTGAAAG TACTTTTAATCCAGCTTGTCAATGGATGCAGAATTAGAGAGG spacer 
length: 42 repeater length: 24

23334   1107932 GTTAATCTTCTATAGAGTTGAAAG CGTGGGGCTCGCTCTAACTTGTAACGACACATGTTCCT spacer 
length: 38 repeater length: 24

23335   1107995 GTTAATCTTCTATAGAGTTGAAAG CCTGAGCTAAGGAGTGTCTTAATCTTATCGAAGTCGTCTGGCT spacer 
length: 43 repeater length: 24

23336   1108063 GTTAATCTTCTATAGAGTTGAAAG CTTCGCCGTATAACGATCCTACAACAATAATCACTGATTTTG spacer 
length: 42 repeater length: 24

23337   1108130 GTTAATCTTCTATAGAGTTGAAAG GTAATGAAAGTAATGTCTTTTCTCATACGAAAAGACCA spacer 
length: 38 repeater length: 24

23338   1108193 GTTAATCTTCTATAGAGTTGAAAG AGATGATGCACTGGCAGAGGCGACAAGAGAAAAACCAGGC spacer 



length: 40 repeater length: 24
23339   1108258 GTTAATCTTCTATAGAGTTGAAAG CAATGAATTCAGAAAACAGCTGTTCATCCTGGTTCTCA spacer 

length: 38 repeater length: 24
23340   1108321 GTTAATCTTCTATAGAGTTGAAAG ACAAGGACGTTTTCGTGATCCAGGTGAGCGAATACAC spacer 

length: 37 repeater length: 24
23341   1108383 GTTAATCTTCTATAGAGTTGAAAG AGCAATAATTTAATTGCACTATTTTTAACTGTGCATG spacer 

length: 37 repeater length: 24
23342   1108445 GTTAATCTTCTATAGAGTTGAAAG TTCACTGTCTACACATAAGTATAAGGGGCTTCGCCCCT spacer 

length: 38 repeater length: 24
23343   1108508 GTTAATCTTCTATAGAGTTGAAAG CATAATTCGTTTCTGTATTTGGCGTCAAATTTATTTTTAA spacer 

length: 40 repeater length: 24
23344   1108573 GTTAATCTTCTATAGAGTTGAAAG ATTTGAAATAAGACAAATCAGTGCAGAAGAGGCAAGGAAACTA spacer 

length: 43 repeater length: 24
23345   1108641 GTTAATCTTCTATAGAGTTGAAAG AGATACCATTTTTTCTCTTGTTTAAACGTATCTACGAACCA spacer 

length: 41 repeater length: 24
23346   1108707 GTTAATCTTCTATAGAGTTGAAAG ACCCCGCCAATCAGTGCGTTGATGTTCGCTGGCTTCATAT spacer 

length: 40 repeater length: 24
23347   1108772 GTTAATCTTCTATAGAGTTGAAAG TATATATTATATTATGAATTATACCACACACTTCTTTTTCG spacer 

length: 41 repeater length: 24
23348   1108838 GTTAATCTTCTATAGAGTTGAAAG AGAAACGAATTGTTAGTTTACTTATCACGCCTTCATTCCC spacer 

length: 40 repeater length: 24
23349   1108903 GTTAATCTTCTATAGAGTTGAAAG ATATCCACCCTTCTCACCAAAAGAATAATACAAAAATTTA spacer 

length: 40 repeater length: 24
23350   1108968 GTTAATCTTCTATAGAGTTGAAAG TTGTCAACAGTTTCCGATAAGTCGTGAAGTTCATGTCATTTA spacer 

length: 42 repeater length: 24
23351   1109035 GTTAATCTTCTATAGAGTTGAAAG ATTCTAGCTCGAATTCTGTATCTGAAATTTTACTTACTTTTTTGAACGAC 

spacer length: 50 repeater length: 24
23352   1109110 GTTAATCTTCTATAGAGTTGAAAG ATTATTACTACTATATCATCCGGATTCATTTTCTATCCC spacer 

length: 39 repeater length: 24
23353   1109174 GTTAATCTTCTATAGAGTTGAAAG CTTATTTCTTCGCGGTTTATAATGGACCCGGAAC spacer length: 

34 repeater length: 24
23354   1109233 GTTAATCTTCTATAGAGTTGAAAG TATCTTCCTGACGTAGATGATGCAGTCCAAACAATAGATA spacer 

length: 40 repeater length: 24
23355   1109298 GTTAATCTTCTATAGAGTTGAAAG TGTACCAAGCCTGGATGGGTAGACCAGGACCGTGATCAA spacer 

length: 39 repeater length: 24
23356   1109362 GTTAATCTTCTATAGAGTTGAAAG TCTTTCATTGGGTTCGTATAAAAATCCTTGACCTAAGG spacer 

length: 38 repeater length: 24
23357   1109425 GTTAATCTTCTATAGAGTTGAAAG CAGACAATACGATCGAGTAGGGGACTGTGTGTAAAAATGAGG spacer 

length: 42 repeater length: 24
23358   1109492 GTTAATCTTCTATAGAGTTGAAAG TGTACACTTCCTTCTTCTTAGGCAAGGTTATTTTAACCT spacer 

length: 39 repeater length: 24
23359   1109556 GTTAATCTTCTATAGAGTTGAAAG GGCGGGTGAAAGAACTACTCGAGAAAGAGAAAAGAAAA spacer 

length: 38 repeater length: 24
23360   1109619 GTTAATCTTCTATAGAGTTGAAAG AGTATCATTCAGTGGAAAGTTGTACGGTATGAGGAGTCAT spacer 

length: 40 repeater length: 24
23361   1109684 GTTAATCTTCTATAGAGTTGAAAG ATTCCACGATTTTAACCTTTACAGATTCCCCATATCCT spacer 

length: 38 repeater length: 24
23362   1109747 GTTAATCTTCTATAGAGTTGAAAG CCTAGATCACGGGGCCAATCCAAACGTGAAAGATCTAGA spacer 

length: 39 repeater length: 24
23363   1109811 GTTAATCTTCTATAGAGTTGAAAG TCAAAGGTTGCTGAGGACTGTTATAGGGATGCACTCTCAG spacer 

length: 40 repeater length: 24
23364   1109876 GTTAATCTTCTATAGAGTTGAAAG TTGATCGTTAAAAAGTAACGTAAGACGTTTCACAAGAG spacer 

length: 38 repeater length: 24
23365   1109939 GTTAATCTTCTATAGAGTTGAAAG ATATTGATTATGAAGACTTTAAGAAAGATACCAATTCTA spacer 

length: 39 repeater length: 24
23366   1110003 GTTAATCTTCTATAGAGTTGAAAG TAATTCCTCTTTGATCTCTCTGGATTCTTGTTTTGTTGAA spacer 

length: 40 repeater length: 24
23367   1110068 GTTAATCTTCTATAGAGTTGAAAG TTATTTCGAGTTTCTCATATATCTCCCACGTTATGTCAG spacer 

length: 39 repeater length: 24
23368   1110132 GTTAATCTTCTATAGAGTTGAAAG CTCTCGTTAAGGAACTTACTCAAAGCCCTCAAAGACGA spacer 

length: 38 repeater length: 24
23369   1110195 GTTAATCTTCTATAGAGTTGAAAG TTCAACTCCACGATTGATTTGATAATTATCAAGGCTTT spacer 

length: 38 repeater length: 24
23370   1110258 GTTAATCTTCTATAGAGTTGAAAG AATGAGAGAGTCAGGCCGAGGCCCCTCATTACATCTATCATA spacer 

length: 42 repeater length: 24
23371   1110325 GTTAATCTTCTATAGAGTTGAAAG ATAAACCAGCGTTTCCCTACAAGTATGAGGCAAAGAAC spacer 

length: 38 repeater length: 24
23372   1110388 GTTAATCTTCTATAGAGTTGAAAG AGGAATGAAGTGAGTTGTCCGGGTGGTACACCAGTCAAGTCA spacer 

length: 42 repeater length: 24
23373   1110455 GTTAATCTTCTATAGAGTTGAAAG GCTTGTTGCTCAGCCATTGCGTAACCTCACCCCA spacer length: 

34 repeater length: 24



23374   1110514 GTTAATCTTCTATAGAGTTGAAAG TGGACACGTTGGGAAGGCCTTGCCACGCGGAACTCAG spacer 
length: 37 repeater length: 24

23375   1110576 GTTAATCTTCTATAGAGTTGAAAG AGAGACTGGACCATAAAAGGAGTTCCTAAAGCGGGTAATAA spacer 
length: 41 repeater length: 24

23376   1110642 GTTAATCTTCTATAGAGTTGAAAG TAAAGATTGACCTTATTACTCTTGACAAATATATCCC spacer 
length: 37 repeater length: 24

23377   1110704 GTTAATCTTCTATAGAGTTGAAAG AACTTTGAAGTCAGAGTTTTCTGCTTCTTTTATTACTTT spacer 
length: 39 repeater length: 24

23378   1110768 GTTAATCTTCTATAGAGTTGAAAG TACATTACCTTGATTATCCATTGTTGCGTTTAGCTGAA spacer 
length: 38 repeater length: 24

23379   1110831 GTTAATCTTCTATAGAGTTGAAAG TATGATTTTCTCGCTATTCACCACCTCCTTGATATACTGT spacer 
length: 40 repeater length: 24

23380   1110896 GTTAATCTTCTATAGAGTTGAAAG TCCATATAGAGATTTCTAATAATCAATTGGGGATAGATA spacer 
length: 39 repeater length: 24

23381   1110960 GTTAATCTTCTATAGAGTTGAAAG ACGTTGAACCAACGTTACCCCCCGCCGTCAAAGACG spacer length: 
36 repeater length: 24

23382   1111021 GTTAATCTTCTATAGAGTTGAAAG TCCACGGAGGGGTGGAGAATGAAACTATTCGAAGGGA spacer 
length: 37 repeater length: 24

23383   1111083 GTTAATCTTCTATAGAGTTGAAAG ATGAGATCTACCTCGAAAATACGAAGGCAGACGTTGAG spacer 
length: 38 repeater length: 24

23384   1111146 GTTAATCTTCTATAGAGTTGAAAG GAAAATCTCAAAGACTTGTTAATCCCATCAAAAAAATG spacer 
length: 38 repeater length: 24

23385   1111209 GTTAATCTTCTATAGAGTTGAAAG ATATCGTTATCCGCGGTCATTCTCACGTGAGTGATT spacer length: 
36 repeater length: 24

23386   1111270 GTTAATCTTCTATAGAGTTGAAAG ACGGTACGCCGTCGCCGACGCGGGGGATACCCTGTATCA spacer 
length: 39 repeater length: 24

23387   1111334 GTTAATCTTCTATAGAGTTGAAAG AATAGTCTGCGTGGAAGTAAGTGACCTTCACGAACTT spacer 
length: 37 repeater length: 24

23388   1111396 GTTAATCTTCTATAGAGTTGAAAG CGTGACCCCGCTCGTGCGGTCACGGCATGCTAGGAGGAG spacer 
length: 39 repeater length: 24

23389   1111460 GTTAATCTTCTATAGAGTTGAAAG AAATTTTTAGAAGAAATATACGAATGTGTAGATAAAA spacer 
length: 37 repeater length: 24

23390   1111522 GTTAATCTTCTATAGAGTTGAAAG TTTCTTTGTTCACGATCACTAACTCTAAGATATAATCGGG spacer 
length: 40 repeater length: 24

23391   1111587 GTTAATCTTCTATAGAGTTGAAAG CAATAAAATCGTGATCAAAACGTTTTTGAATGAACTCAT spacer 
length: 39 repeater length: 24

23392   1111651 GTTAATCTTCTATAGAGTTGAAAG CTCATCAAGAGGCATTATTTTCTCATCAAAACCGCCAAGA spacer 
length: 40 repeater length: 24

23393   1111716 GTTAATCTTCTATAGAGTTGAAAG AAAAATTATTCTTGTTGGATCTGTTGCTGCTATATTGGGTGT spacer 
length: 42 repeater length: 24

23394   1111783 GTTAATCTTCTATAGAGTTGAAAG TTAGTAAGTCCCCTAGGGCATGATCCCAGAAATAACCACC spacer 
length: 40 repeater length: 24

23395   1111848 GTTAATCTTCTATAGAGTTGAAAG GTAGATTATCAATCTTACCCAACGGTCCAAAGGAACTAAGTA spacer 
length: 42 repeater length: 24

23396   1111915 GTTAATCTTCTATAGAGTTGAAAG TTTATCCTTAGGTATCTCATAGAGACTGGTTTAGCTTCG spacer 
length: 39 repeater length: 24

23397   1111979 GTTAATCTTCTATAGAGTTGAAAG GCTATCAAAAGCTGGAGAGCAAGTAGCGACCTTTCTTT spacer 
length: 38 repeater length: 24

23398   1112042 GTTAATCTTCTATAGAGTTGAAAG TAATCGGTTAAACCGCTTTTGAAAGGAAAATAGAATGA spacer 
length: 38 repeater length: 24

23399   1112105 GTTAATCTTCTATAGAGTTGAAAG ATCCAAATCATTAGAATTAACGATAATTTCGGTAAGGA spacer 
length: 38 repeater length: 24

23400   1112168 GTTAATCTTCTATAGAGTTGAAAG TACTGGAATCCGTATATAATTGATTCATTTAGTGGAACC spacer 
length: 39 repeater length: 24

23401   1112232 GTTAATCTTCTATAGAGTTGAAAG 
AACTTCCTACTTAGACCGCGAATTAGCGATCTAGGAATCGAGTTAATCTTCTATGGAGTTGAAAGAGTCTAACCCCCTTCTGTCCC
TGATATTTTCCTCTAT spacer length: 102 repeater length: 24

23402   1112359 GTTAATCTTCTATAGAGTTGAAAG TTCTCAATTAGTCCACCCCAAGGTATCGTGAGAACCATAGTC spacer 
length: 42 repeater length: 24

23403   1112426 GTTAATCTTCTATAGAGTTGAAAG AAAATTCGACGAGAAAATACAGAGAATCGCGAAGGC spacer length: 
36 repeater length: 24

23404   1112487 GTTAATCTTCTATAGAGTTGAAAG 
CTCCGCGAATTCTCTAAGTTTCGGAATAGCGTTGCCCTGAGTTAATCTTCGATAGAGTTGAAAGACAAGCCAAATGATGAAGTTAC
TACTACTAATACTACTACTA spacer length: 106 repeater length: 24

23405   1112618 GTTAATCTTCTATAGAGTTGAAAG TTGCCATCGCCTCAACTACTGCCAGACCAAATGTCTCA spacer 
length: 38 repeater length: 24

23406   1112681 GTTAATCTTCTATAGAGTTGAAAG AGTGATAGAATAAAAGCTATTATTCCAACTATTTCTCT
23407   
23408   
23409   crispr 8
23410   1136255 GTTTCAAACCCTCGAAGGATCTCTACAAAC TCCCCTGTTACGACTGAACCAATACTTGATTGCACG spacer 



length: 36 repeater length: 30
23411   1136322 GTTTCAAACCCTCGAAGGATCTCTACAAAC CTCTACACACTAAGAGTAGCTGAGACCATAAAAACCA spacer 

length: 37 repeater length: 30
23412   1136390 GTTTCAAACCCTCGAAGGATCTCTACAAAC AATACTACGTAATATGAATAGGTACTGTGAGACGAGA
23413   
23414   
23415   crispr 9
23416   1710435 CGCAAGACTCAAGAAGCCCTCCTGAAGCTCGAGGACAGAA 

CCTCTAAACTCGAGGAGAAGATGGCAGAGCTCGCGGAAGCGCA spacer length: 43 repeater length: 40
23417   1710519 CGCAAGACTCAAGAAGCCCTCCTGAAGCTCGAGGACAGAA 

CCTCTAAACTCGAGGAGAAGATGGCAGAGCTTGTTGAGTCCCAACGCAGAATGCAGGAGGCATTCCTCAAGCTCGAGGACAGAACC
TCTAAACTCGAGGAGAAGATGGCAGAGCTCGCGGAAGCGCA spacer length: 127 repeater length: 40

23418   1710687 CGCAAGACTCAAGAAGCCCTCCTGAAGCTCGAGGACAGAA 
TCTTGATATGTTGAGTCTTTCCGTTAATCCTCTATAGAGTTGAAAGGTAGGTGTGAAAATCACTATAGTCATCATACAGCCTCATG
TTAATCTTCTATAGAGTTGAAAGTGCTTTGTACGTAAAATG

23419   
23420   
23421   GCA_001266695.1_ASM126669v1_genomic.fna(findCrispr):
23422   START       REPEAT                           

SPACER                                             
23423   crispr 1
23424   1083280 CTTT CAACTCTATAGGAGATTAACTCCACTCGGTGCCGTGAAAGTTTTGACAAGACTCATGTTTG spacer 

length: 61 repeater length: 4
23425   1083346 CTTT CAACTCTATAGGAGATTAACTCAATAATTGACGAGCAAGATTTAGTGATTCCAGACGAG spacer 

length: 59 repeater length: 4
23426   1083410 CTTT CAACTCTATAGGAGATTAACACAGTTCACAAACGGAATTGTTTGATAACTTCTTGGAA spacer 

length: 58 repeater length: 4
23427   1083473 CTTT CCTCGAAGGATCTCTACAAGAAGGGCTATTCTGCGTACGCTTCCCACCTCTGGAGGCA
23428   
23429   
23430   crispr 2
23431   1137847 GATCCTTTGAGGGTTTGAAA CAAATAGTACTGACTTGATACGGCTAGGTGATAATAGCGTTTGTAG spacer 

length: 46 repeater length: 20
23432   1137914 GATCCTTTGAGGGTTTGAAA CGCAAAGGCCTTTCCCACACTCTCCAAGGGAGTATGAAGTTTATAG spacer 

length: 46 repeater length: 20
23433   1137981 GATCCTTTGAGGGTTTGAAA CCTTACGTCTTGAAAGTACTCGATTATCAATTTAACAGGTTTGTAG spacer 

length: 46 repeater length: 20
23434   1138048 GATCCTTTGAGGGTTTGAAA CGCGTCAATTCTCTAAAAAGAAAAGGCTAGCGTGAAGGGGACTTGTAG spacer 

length: 48 repeater length: 20
23435   1138117 GATCCTTTGAGGGTTTGAAA CTAAGTGAACCATGGGTATTCCCCCTCCGGGGGAACTTCGACTTGTAG spacer 

length: 48 repeater length: 20
23436   1138186 GATCCTTTGAGGGTTTGAAA CTCGGAAAGAACATATACATCCTCCCCGTGGTTCCCGGGTTTGTAG spacer 

length: 46 repeater length: 20
23437   1138253 GATCCTTTGAGGGTTTGAAA CGTGTTTGTCCCCATCTTTTGATGGGGCAGCTGCTCCTCTTTGTAG spacer 

length: 46 repeater length: 20
23438   1138320 GATCCTTTGAGGGTTTGAAA CTATACTTTGGAAAATCAGTATATCTCTTGTATCTTCTGTTTGTAG spacer 

length: 46 repeater length: 20
23439   1138387 GATCCTTTGAGGGTTTGAAA CTCGATAGCGAACCTGATAACTTCGCTTCTATTCAGTCTGTTTGTAG spacer 

length: 47 repeater length: 20
23440   1138455 GATCCTTTGAGGGTTTGAAA CATAGACGTATCGACCCGCCGTATAGCATCAAGAAGATAGTTTGTAG spacer 

length: 47 repeater length: 20
23441   1138523 GATCCTTTGAGGGTTTGAAA CTACACGACGCGATCACACTCACATGCCCGCGTGTCGCCGTTGTTTGTAG 

spacer length: 50 repeater length: 20
23442   1138594 GATCCTTTGAGGGTTTGAAA CATAACTCTATACGCTCTCACACGGCTGAGGTCGAGGAGCTTGTAG spacer 

length: 46 repeater length: 20
23443   1138661 GATCCTTTGAGGGTTTGAAA CCCACCTTCACCCTCGCCTTACGGCCCTTTTCCTTCCTCAGTTTGTAG spacer 

length: 48 repeater length: 20
23444   1138730 GATCCTTTGAGGGTTTGAAA AAGAAGGGCTATTCTGCGTACGCTTCCCACCTCTGGAGGCAGTTTCAA
23445   
23446   
23447   crispr 3
23448   1136108 GTTTCAAACCCTCGAAGGAT 

GTCTACAAACGACACGTCTACACCCCCCCCCCGGTCGTGAGTGTGGGAAGCGGGGATCCCATTTCAAACCCTCCAAGGATGTCTAC
AAACTGGGGTCCATTGTGATGAAGATTTCGGAGAAATTGAAG spacer length: 128 repeater length: 20

23449   1136257 GTTTCAAACCCTCGAAGGAT CTCTACAAACTCCCCTGTTACGACTGAACCAATACTTGATTGCACG spacer 
length: 46 repeater length: 20

23450   1136324 GTTTCAAACCCTCGAAGGAT CTCTACAAACCTCTACACACTAAGAGTAGCTGAGACCATAAAAACCA spacer 
length: 47 repeater length: 20

23451   1136392 GTTTCAAACCCTCGAAGGAT CTCTACAAACACATCATAGCCATGTCACCGAACGGAACTCTGAGGTACT 
spacer length: 49 repeater length: 20

23452   1136462 GTTTCAAACCCTCGAAGGAT CTCTACAAGCATTCAACTAGTGGCGTCTCCTGAAGGGCAACTAT spacer 



length: 44 repeater length: 20
23453   1136527 GTTTCAAACCCTCGAAGGAT CTCCTGAAGCTCGAGGACAGAACCTCTAAACTCGAAGACACAAC
23454   
23455   
23456   crispr 4
23457   1082321 TCAACTCCATAGG AGATTAACTGATTTTGACACGGCCTATCAAAATGTAATAAAAACGCATACT spacer 

length: 51 repeater length: 13
23458   1082386 TCAACTCCATAGG AGATTAAGTAATAGGTATAATATTGGGCATTCTCGCCCTAGTTCAATTCT spacer 

length: 50 repeater length: 13
23459   1082450 TCAACTCCATAGG AGATTAACAGACCCAAAACCTAAAACTCCAAAAAGTCTTTGAGCAATTCT spacer 

length: 50 repeater length: 13
23460   1082514 TCAACTCCATAGG AGATTAACTTACTTCTAATGATTACAGGGATTTCTCAGAACCCTTCTCT spacer 

length: 49 repeater length: 13
23461   1082577 TCAACTCCATAGG AGATTAACGCTGAAATTGGCAGAGGTAAGGAAGCTAATCGAGTCGAACT spacer 

length: 49 repeater length: 13
23462   1082640 TCAACTCCATAGG AGATTAACGTGAGGATTCACCGAATCCTGCCTTAGACGATACCGAGCAGAAGCT spacer 

length: 54 repeater length: 13
23463   1082708 TCAACTCCATAGG AGATTAACAGAAGAAAAAGTATACTTGAAAAGAAGATTGAATTTTTAGACT spacer 

length: 51 repeater length: 13
23464   1082773 TCAACTCCATAGG AGATTAACATCAAATGATGCCAAAAAGTGATCTACCTATTCTTTTCATCT spacer 

length: 50 repeater length: 13
23465   1082837 TCAACTCCATAGG AGATTAACAACATGATAAGGCTTTACTTAGAAAGTTAGAGAAAAAATTCT spacer 

length: 50 repeater length: 13
23466   1082901 TCAACTCCATAGG AGATTAACCGTGATTCATTAAGGTTATCATAATGAATTGGAAAACAGTCTCT spacer 

length: 52 repeater length: 13
23467   1082967 TCAACTCCATAGG AGATTAACTTCAAAAAATGGTCAAGGTGATAGAGAGTCAGTTATTAGCT spacer 

length: 49 repeater length: 13
23468   1083030 TCAACTCCATAGG AGATTAACAGTTCTACGGAAAACTATCAATCCAGATAGCAATAAAGACT spacer 

length: 49 repeater length: 13
23469   1083093 TCAACTCCATAGG GAAGCTCGAGGACAGAACCTCTAAACTCGAAGACACAACCTCCAAGCTC
23470   
23471   
23472   crispr 5
23473   1253629 CCTTCCAATGGTTACGTGTACGT 

AGACGTATTATACGCGCTTGGAAATACATCAGTCTCTGTTATCTCAGCTAATAATGTTGTAGGTAATTTGAAAGTATGTAGCGGGA
CTCCTCCCATATACGA spacer length: 102 repeater length: 23

23474   1253755 CCTTCCAATGGTTACGTGTACGT 
TGGTGGTGCTCCTTCAGATACAGTCTCTGTTATCTCAGGTAATAATGTTGTAGCTAACGTCCCTGTTGGCTTAGATCCAGTCTACG
CTCTCTACGA spacer length: 96 repeater length: 23

23475   1253875 CCTTCCAATGGTTACGTGTACGT 
GCTCGAGGACAGAACCTCTAAACTCGAAGACACAACCTCCAAGCTCGAGGCGAAAATGGTCGAGCTCGCTGAGGCACAACGCAAGA
CTGAGGAGGC

23476   
23477   
23478   crispr 6
23479   1097327 CTTAATCTCCTATAGAGTTGAAAG AAGGCGAAATGCAGAAGATGTAGTAGCAAAGACAGCTGTG spacer 

length: 40 repeater length: 24
23480   1097392 CTTAATCTCCTATAGAGTTGAAAG CAACTCTCATGATTATAATCCCTCCATTTTAAAATGTAT spacer 

length: 39 repeater length: 24
23481   1097456 CTTAATCTCCTATAGAGTTGAAAG AAGTTTACTTCAGTTAATGAGCAAGTCAGCGCAGTGCTA spacer 

length: 39 repeater length: 24
23482   1097520 CTTAATCTCCTATAGAGTTGAAAG TTATATTTACGGGTAAGACGGCGTTAACGAAGCGTTAG spacer 

length: 38 repeater length: 24
23483   1097583 CTTAATCTCCTATAGAGTTGAAAG AGTTTAAACGTTACAACTCTCGTTTCCAAACACCTCGTTTG spacer 

length: 41 repeater length: 24
23484   1097649 CTTAATCTCCTATAGAGTTGAAAG AAAACGAGACCTTTGGCTAAATAAACCGCACCATAGATA spacer 

length: 39 repeater length: 24
23485   1097713 CTTAATCTCCTATAGAGTTGAAAG CTATGAAATTGTCGCATTCGTATGCAAAATATTTCTGGATC spacer 

length: 41 repeater length: 24
23486   1097779 CTTAATCTCCTATAGAGTTGAAAG TACATATCCTTCAATTGTGATCTAGCGTATGCTGGTAG spacer 

length: 38 repeater length: 24
23487   1097842 CTTAATCTCCTATAGAGTTGAAAG ATTTGGATTTTGATAATTTTCTTTTCTTTGTCATAATAA spacer 

length: 39 repeater length: 24
23488   1097906 CTTAATCTCCTATAGAGTTGAAAG TATAGTTAAGTCATTTTTTCTTCTTGTGGTGGTATTACCTA spacer 

length: 41 repeater length: 24
23489   1097972 CTTAATCTCCTATAGAGTTGAAAG TACCAATTTCTGCTAATAACGTGAACGTACTCTCGCTGA spacer 

length: 39 repeater length: 24
23490   1098036 CTTAATCTCCTATAGAGTTGAAAG TAACTTATCCCCTACATGATTGCGAAAAAACAACAA spacer length: 

36 repeater length: 24
23491   1098097 CTTAATCTCCTATAGAGTTGAAAG TGTTTTTAAGGACCTGGAGGCAGTCCGCCATTTACCCCA spacer 

length: 39 repeater length: 24



23492   1098161 CTTAATCTCCTATAGAGTTGAAAG TGAGAACAGCTGTCTTCACTGCTGACCATCGAGCGACC spacer 
length: 38 repeater length: 24

23493   1098224 CTTAATCTCCTATAGAGTTGAAAG TTTTCTTTCTCATACATTACTCTTATTAGTTTACTAACA spacer 
length: 39 repeater length: 24

23494   1098288 CTTAATCTCCTATAGAGTTGAAAG CTTCTTGTTCTTCTCTCTGCTTTACGCCTTCTTGTTCTTC spacer 
length: 40 repeater length: 24

23495   1098353 CTTAATCTCCTATAGAGTTGAAAG TCTGTACGTGGGTCAATAAATGTCACAATCGCGTACTTCT spacer 
length: 40 repeater length: 24

23496   1098418 CTTAATCTCCTATAGAGTTGAAAG ATAATAATCAACGAGGCAAACTCCATGTTCTACAAACC spacer 
length: 38 repeater length: 24

23497   1098481 CTTAATCTCCTATAGAGTTGAAAG ACTAGGCAAACGATACTGAGACACAGCGGGACTGCA spacer length: 
36 repeater length: 24

23498   1098542 CTTAATCTCCTATAGAGTTGAAAG TTGGAAACACTCCGTATCAATCCTTTAGACTGCAACTCCTC spacer 
length: 41 repeater length: 24

23499   1098608 CTTAATCTCCTATAGAGTTGAAAG AACATTAGTGTAAAGCCTGCAGCGTTTGCTGGAAGCACG spacer 
length: 39 repeater length: 24

23500   1098672 CTTAATCTCCTATAGAGTTGAAAG TCTCGTCCTTAAATTTCAAAACTTCCATGTAGCTCGCCCCCTC spacer 
length: 43 repeater length: 24

23501   1098740 CTTAATCTCCTATAGAGTTGAAAG CTTATGTACACACCACCTGAGCTAAGGAGTGTCTTAATC spacer 
length: 39 repeater length: 24

23502   1098804 CTTAATCTCCTATAGAGTTGAAAG AAATGGGACGATGAGGGTGTTCAACAGATACAACACCACA spacer 
length: 40 repeater length: 24

23503   1098869 CTTAATCTCCTATAGAGTTGAAAG ATTATATATAATATATGAATAATAGCCCCCGTGCTTCGCGCCT spacer 
length: 43 repeater length: 24

23504   1098937 CTTAATCTCCTATAGAGTTGAAAG TCTTTTGCACTATCCATTCCGACCACATCTCTCGGCTTCGATA spacer 
length: 43 repeater length: 24

23505   1099005 CTTAATCTCCTATAGAGTTGAAAG TTGACGACGTGCTTACTCTTCTTTCCAGTTCTTGTTACT spacer 
length: 39 repeater length: 24

23506   1099069 CTTAATCTCCTATAGAGTTGAAAG TTATCGATAAAATCGTAAACGATTTGTTGCCTTATTACGTGA spacer 
length: 42 repeater length: 24

23507   1099136 CTTAATCTCCTATAGAGTTGAAAG ACACCTCTACTAACTTTACCAAAGCCTATCATAGTCCCAAC spacer 
length: 41 repeater length: 24

23508   1099202 CTTAATCTCCTATAGAGTTGAAAG CCTTTATTCTTGCTATTAGATCGAATAAATCGCTCGC spacer 
length: 37 repeater length: 24

23509   1099264 CTTAATCTCCTATAGAGTTGAAAG TAAGTGGACACTATTGATCACCTCAGGGCTAGATATATGCC spacer 
length: 41 repeater length: 24

23510   1099330 CTTAATCTCCTATAGAGTTGAAAG TCATTGAAATACTCAGCAACTGTATCCCTTAACTCTTCCTTATT spacer 
length: 44 repeater length: 24

23511   1099399 CTTAATCTCCTATAGAGTTGAAAG AGTATACCTGGGAGTGCTGATGTAGATGCGTCACCGACCACGT spacer 
length: 43 repeater length: 24

23512   1099467 CTTAATCTCCTATAGAGTTGAAAG ACTACGGGTCTCAAGGTAGTCGGTGTTCTTCTAGTAGCT spacer 
length: 39 repeater length: 24

23513   1099531 CTTAATCTCCTATAGAGTTGAAAG ATCGTACTTTGCGCTGTACCTTATGAACAGTGGAATGTCC spacer 
length: 40 repeater length: 24

23514   1099596 CTTAATCTCCTATAGAGTTGAAAG GTAAAGGGGTTGTGTTTTACGTTTTGAGTGGTGTTTACGA spacer 
length: 40 repeater length: 24

23515   1099661 CTTAATCTCCTATAGAGTTGAAAG CTAAACATATATGAGTTCATTTTTTCCGACTTTCCTAG spacer 
length: 38 repeater length: 24

23516   1099724 CTTAATCTCCTATAGAGTTGAAAG GAACCTCTAAACTCGAAGACACAACCTCCAAGCTCGAG
23517   
23518   
23519   crispr 7
23520   1104341 GTTAATCTTCTATAGAGTTGAAAG TCTCAATCTGTAGGCCAAGCCACTATTATCATAACTCCA spacer 

length: 39 repeater length: 24
23521   1104405 GTTAATCTTCTATAGAGTTGAAAG TGAATGCAAGCCTGTCGTACATTACTATTCTACCTTGTTT spacer 

length: 40 repeater length: 24
23522   1104470 GTTAATCTTCTATAGAGTTGAAAG TTTGTCTGTTTCGATTGGAATAATTTCAGCGTTACCATAAA spacer 

length: 41 repeater length: 24
23523   1104536 GTTAATCTTCTATAGAGTTGAAAG TACCTGTATGACAATTCGCTAAAAATTTAAACTATCTA spacer 

length: 38 repeater length: 24
23524   1104599 GTTAATCTTCTATAGAGTTGAAAG TCATTTCCATTTCTTTCAATTTATCAACTATTAACCTA spacer 

length: 38 repeater length: 24
23525   1104662 GTTAATCTTCTATAGAGTTGAAAG GAGGAAAAGAAGGCTAACGCATTAAAGGCGTGGCATTTAGG spacer 

length: 41 repeater length: 24
23526   1104728 GTTAATCTTCTATAGAGTTGAAAG GACCCATATTTAGGAGTTATGTCAGCTATATCCAAGCA spacer 

length: 38 repeater length: 24
23527   1104791 GTTAATCTTCTATAGAGTTGAAAG TCTTGATTTCCATGTCTATCCCCTGCGCATATCTCATATC spacer 

length: 40 repeater length: 24
23528   1104856 GTTAATCTTCTATAGAGTTGAAAG CATGAGCTGTCCCTCCGATAAGATCATATTTGATGCAG spacer 

length: 38 repeater length: 24
23529   1104919 GTTAATCTTCTATAGAGTTGAAAG TGAAATAACCGCCGACATCCAACGCTGGAAATTTATATC spacer 



length: 39 repeater length: 24
23530   1104983 GTTAATCTTCTATAGAGTTGAAAG AATCTTAAACCGCAACCTTTTATAAAATCTTCAACTGTA spacer 

length: 39 repeater length: 24
23531   1105047 GTTAATCTTCTATAGAGTTGAAAG CCTATAACCTAATAGCATAATATTTACTATGTCCCTCCA spacer 

length: 39 repeater length: 24
23532   1105111 GTTAATCTTCTATAGAGTTGAAAG TGCTCACCCTCTTCAGTTTCTGCGCCTTCTCCCTCACC spacer 

length: 38 repeater length: 24
23533   1105174 GTTAATCTTCTATAGAGTTGAAAG TTGATATTTGAGTGCCTGCGCAAATTCCTCAAACAAATC spacer 

length: 39 repeater length: 24
23534   1105238 GTTAATCTTCTATAGAGTTGAAAG TCTTTAGTCGCTATAATGTCGGGTAATGGTTGCTTACCA spacer 

length: 39 repeater length: 24
23535   1105302 GTTAATCTTCTATAGAGTTGAAAG TCTGATTCTGATACCTCCTCTTCGCTCCCTTCTTGTTCACCTTCT 

spacer length: 45 repeater length: 24
23536   1105372 GTTAATCTTCTATAGAGTTGAAAG CTTTTTTGCAACCTAGAAAGCCTTGTTGCGAAATATGG spacer 

length: 38 repeater length: 24
23537   1105435 GTTAATCTTCTATAGAGTTGAAAG ATTGCTTCTACTTCTGCTGGCATTTTTTTCCACTAAA spacer 

length: 37 repeater length: 24
23538   1105497 GTTAATCTTCTATAGAGTTGAAAG GCAATATTGGATAGGATTCATATCATCCAAGTTGCAATAA spacer 

length: 40 repeater length: 24
23539   1105562 GTTAATCTTCTATAGAGTTGAAAG GCAATCATTGCGAAAATAACGGGGCATAAACGCCTGGA spacer 

length: 38 repeater length: 24
23540   1105625 GTTAATCTTCTATAGAGTTGAAAG TAGGTAGAAGGCAGAAGGAAGTTTTAGCTTCGATATTGGA spacer 

length: 40 repeater length: 24
23541   1105690 GTTAATCTTCTATAGAGTTGAAAG CGTTTCTCTAATCTCGCCAACCTAGTTGCGAAATATGGCT spacer 

length: 40 repeater length: 24
23542   1105755 GTTAATCTTCTATAGAGTTGAAAG TATATTTCGTCGCTATATCGCCCAGAAGACGTCTGATA spacer 

length: 38 repeater length: 24
23543   1105818 GTTAATCTTCTATAGAGTTGAAAG GTTCACGAGTAAAACTGTATAAGAGTGAGGTAACAAATC spacer 

length: 39 repeater length: 24
23544   1105882 GTTAATCTTCTATAGAGTTGAAAG AAAGTGAAAGTGATGCTGGAGGTGAGGGACAGACTGGGA spacer 

length: 39 repeater length: 24
23545   1105946 GTTAATCTTCTATAGAGTTGAAAG ATTTGGATCTTGAGAATTTTCTTTTCTTTGTCATAATA spacer 

length: 38 repeater length: 24
23546   1106009 GTTAATCTTCTATAGAGTTGAAAG AAGGCGTATAACAAAACGGCGTATGTCATATGTTCTGCTTCT spacer 

length: 42 repeater length: 24
23547   1106076 GTTAATCTTCTATAGAGTTGAAAG AGAGAGGGCTTCACTTACAAGTAAATCAGCACACCTTA spacer 

length: 38 repeater length: 24
23548   1106139 GTTAATCTTCTATAGAGTTGAAAG GAGAAGTACCCGGGCGTATCCAGGCTAAGCCAGTTATCA spacer 

length: 39 repeater length: 24
23549   1106203 GTTAATCTTCTATAGAGTTGAAAG TTTGCCATGGAAGAAGCGAAATGTCAGTGTTGGTAGCTC spacer 

length: 39 repeater length: 24
23550   1106267 GTTAATCTTCTATAGAGTTGAAAG GAATAGTAAGTAAATCATCACCTGCAATTATCGTGTATTTT spacer 

length: 41 repeater length: 24
23551   1106333 GTTAATCTTCTATAGAGTTGAAAG ATATAACGAAAGAGCGTTCACAAAAGCGTTAGTA spacer length: 

34 repeater length: 24
23552   1106392 GTTAATCTTCTATAGAGTTGAAAG ATTGCTATAAACCACATCATGGCTCCTAGCATCAAC spacer length: 

36 repeater length: 24
23553   1106453 GTTAATCTTCTATAGAGTTGAAAG TACAATCTTATCAACTATGTCTTCCAAAAATGGTGGTAG spacer 

length: 39 repeater length: 24
23554   1106517 GTTAATCTTCTATAGAGTTGAAAG CCAAAAATCGAATTCAAGGACCAAAACGTAAAACCACCTG spacer 

length: 40 repeater length: 24
23555   1106582 GTTAATCTTCTATAGAGTTGAAAG TATGATGTTCTCATTGTATTTGTTGAGATCATGTTTA spacer 

length: 37 repeater length: 24
23556   1106644 GTTAATCTTCTATAGAGTTGAAAG GACACGGCTTTGTAAACAGAGAACCCAGGCAGAACAGAT spacer 

length: 39 repeater length: 24
23557   1106708 GTTAATCTTCTATAGAGTTGAAAG ATACCGGTGTCCATACAGCCAATACCCCCAACACCGCCA spacer 

length: 39 repeater length: 24
23558   1106772 GTTAATCTTCTATAGAGTTGAAAG TAATTATATAAGCCGAATTGATGTAAATAAGACAAGATGAC spacer 

length: 41 repeater length: 24
23559   1106838 GTTAATCTTCTATAGAGTTGAAAG CTTGTTTTTGTTCTTTTTCTTTGTAATCTTCTATTCTT spacer 

length: 38 repeater length: 24
23560   1106901 GTTAATCTTCTATAGAGTTGAAAG TCATGAATCAGTTTGAAAGAAGAGAAGATTGGTTAAAT spacer 

length: 38 repeater length: 24
23561   1106964 GTTAATCTTCTATAGAGTTGAAAG GGTTTTGTCTCTTTTTCTGGCTTTCCCGCCAGAATCTT spacer 

length: 38 repeater length: 24
23562   1107027 GTTAATCTTCTATAGAGTTGAAAG ATTTCGCAATTCATTTCGAATTGTTTCAATTCACTTCAAA spacer 

length: 40 repeater length: 24
23563   1107092 GTTAATCTTCTATAGAGTTGAAAG CTTTCTTCTTCTATTCCTTATCTTTTCCTTCTTTTCACTA spacer 

length: 40 repeater length: 24
23564   1107157 GTTAATCTTCTATAGAGTTGAAAG CTTATTTCAGAGGATCTAATAGACGAAGGCGGAATCTTTC spacer 

length: 40 repeater length: 24



23565   1107222 GTTAATCTTCTATAGAGTTGAAAG CTGGCATTACCCAGGCTTGGCGACACACCAGAAGACAGAC spacer 
length: 40 repeater length: 24

23566   1107287 GTTAATCTTCTATAGAGTTGAAAG GTTTTTGTTGTTTCGAAGAGAATTGGCGGGGCGCTGTAAT spacer 
length: 40 repeater length: 24

23567   1107352 GTTAATCTTCTATAGAGTTGAAAG GTGGGAACAGCGGTGCTATTCATGACCCCTCGCCCAGG spacer 
length: 38 repeater length: 24

23568   1107415 GTTAATCTTCTATAGAGTTGAAAG AGACTTTATTTCCAGATTTTTCTATATTTATCATTCCGTTTGA spacer 
length: 43 repeater length: 24

23569   1107483 GTTAATCTTCTATAGAGTTGAAAG GAGCACTCTGGGGGATACCCCCCCGACCCCCTACTGCTA spacer 
length: 39 repeater length: 24

23570   1107547 GTTAATCTTCTATAGAGTTGAAAG TGAGACCGGGACACCGCCGAAATTAAATCCGGCAACGCC spacer 
length: 39 repeater length: 24

23571   1107611 GTTAATCTTCTATAGAGTTGAAAG TCTTCTTTGTCCATCTGTATATCCCAATCACGCCATCTG spacer 
length: 39 repeater length: 24

23572   1107675 GTTAATCTTCTATAGAGTTGAAAG ACTACATATGACGCCGTGGATTGCAGATCTGCTATATTCT spacer 
length: 40 repeater length: 24

23573   1107740 GTTAATCTTCTATAGAGTTGAAAG TCCTCTATCACGTCATCTATAGCCACACACTTTTGAGCG spacer 
length: 39 repeater length: 24

23574   1107804 GTTAATCTTCTATAGAGTTGAAAG ATGGATAAAGACGAATTGAAAGAAATTATTAAGAATTT spacer 
length: 38 repeater length: 24

23575   1107867 GTTAATCTTCTATAGAGTTGAAAG TACTTTTAATCCAGCTTGTCAATGGATGCAGAATTAGAGAGG spacer 
length: 42 repeater length: 24

23576   1107934 GTTAATCTTCTATAGAGTTGAAAG CGTGGGGCTCGCTCTAACTTGTAACGACACATGTTCCT spacer 
length: 38 repeater length: 24

23577   1107997 GTTAATCTTCTATAGAGTTGAAAG CCTGAGCTAAGGAGTGTCTTAATCTTATCGAAGTCGTCTGGCT spacer 
length: 43 repeater length: 24

23578   1108065 GTTAATCTTCTATAGAGTTGAAAG CTTCGCCGTATAACGATCCTACAACAATAATCACTGATTTTG spacer 
length: 42 repeater length: 24

23579   1108132 GTTAATCTTCTATAGAGTTGAAAG GTAATGAAAGTAATGTCTTTTCTCATACGAAAAGACCA spacer 
length: 38 repeater length: 24

23580   1108195 GTTAATCTTCTATAGAGTTGAAAG AGATGATGCACTGGCAGAGGCGACAAGAGAAAAACCAGGC spacer 
length: 40 repeater length: 24

23581   1108260 GTTAATCTTCTATAGAGTTGAAAG CAATGAATTCAGAAAACAGCTGTTCATCCTGGTTCTCA spacer 
length: 38 repeater length: 24

23582   1108323 GTTAATCTTCTATAGAGTTGAAAG ACAAGGACGTTTTCGTGATCCAGGTGAGCGAATACAC spacer 
length: 37 repeater length: 24

23583   1108385 GTTAATCTTCTATAGAGTTGAAAG AGCAATAATTTAATTGCACTATTTTTAACTGTGCATG spacer 
length: 37 repeater length: 24

23584   1108447 GTTAATCTTCTATAGAGTTGAAAG TTCACTGTCTACACATAAGTATAAGGGGCTTCGCCCCT spacer 
length: 38 repeater length: 24

23585   1108510 GTTAATCTTCTATAGAGTTGAAAG CATAATTCGTTTCTGTATTTGGCGTCAAATTTATTTTTAA spacer 
length: 40 repeater length: 24

23586   1108575 GTTAATCTTCTATAGAGTTGAAAG ATTTGAAATAAGACAAATCAGTGCAGAAGAGGCAAGGAAACTA spacer 
length: 43 repeater length: 24

23587   1108643 GTTAATCTTCTATAGAGTTGAAAG AGATACCATTTTTTCTCTTGTTTAAACGTATCTACGAACCA spacer 
length: 41 repeater length: 24

23588   1108709 GTTAATCTTCTATAGAGTTGAAAG ACCCCGCCAATCAGTGCGTTGATGTTCGCTGGCTTCATAT spacer 
length: 40 repeater length: 24

23589   1108774 GTTAATCTTCTATAGAGTTGAAAG TATATATTATATTATGAATTATACCACACACTTCTTTTTCG spacer 
length: 41 repeater length: 24

23590   1108840 GTTAATCTTCTATAGAGTTGAAAG AGAAACGAATTGTTAGTTTACTTATCACGCCTTCATTCCC spacer 
length: 40 repeater length: 24

23591   1108905 GTTAATCTTCTATAGAGTTGAAAG ATATCCACCCTTCTCACCAAAAGAATAATACAAAAATTTA spacer 
length: 40 repeater length: 24

23592   1108970 GTTAATCTTCTATAGAGTTGAAAG TTGTCAACAGTTTCCGATAAGTCGTGAAGTTCATGTCATTTA spacer 
length: 42 repeater length: 24

23593   1109037 GTTAATCTTCTATAGAGTTGAAAG ATTCTAGCTCGAATTCTGTATCTGAAATTTTACTTACTTTTTTGAACGAC 
spacer length: 50 repeater length: 24

23594   1109112 GTTAATCTTCTATAGAGTTGAAAG ATTATTACTACTATATCATCCGGATTCATTTTCTATCCC spacer 
length: 39 repeater length: 24

23595   1109176 GTTAATCTTCTATAGAGTTGAAAG CTTATTTCTTCGCGGTTTATAATGGACCCGGAAC spacer length: 
34 repeater length: 24

23596   1109235 GTTAATCTTCTATAGAGTTGAAAG TATCTTCCTGACGTAGATGATGCAGTCCAAACAATAGATA spacer 
length: 40 repeater length: 24

23597   1109300 GTTAATCTTCTATAGAGTTGAAAG TGTACCAAGCCTGGATGGGTAGACCAGGACCGTGATCAA spacer 
length: 39 repeater length: 24

23598   1109364 GTTAATCTTCTATAGAGTTGAAAG TCTTTCATTGGGTTCGTATAAAAATCCTTGACCTAAGG spacer 
length: 38 repeater length: 24

23599   1109427 GTTAATCTTCTATAGAGTTGAAAG CAGACAATACGATCGAGTAGGGGACTGTGTGTAAAAATGAGG spacer 
length: 42 repeater length: 24

23600   1109494 GTTAATCTTCTATAGAGTTGAAAG TGTACACTTCCTTCTTCTTAGGCAAGGTTATTTTAACCT spacer 



length: 39 repeater length: 24
23601   1109558 GTTAATCTTCTATAGAGTTGAAAG GGCGGGTGAAAGAACTACTCGAGAAAGAGAAAAGAAAA spacer 

length: 38 repeater length: 24
23602   1109621 GTTAATCTTCTATAGAGTTGAAAG AGTATCATTCAGTGGAAAGTTGTACGGTATGAGGAGTCAT spacer 

length: 40 repeater length: 24
23603   1109686 GTTAATCTTCTATAGAGTTGAAAG ATTCCACGATTTTAACCTTTACAGATTCCCCATATCCT spacer 

length: 38 repeater length: 24
23604   1109749 GTTAATCTTCTATAGAGTTGAAAG CCTAGATCACGGGGCCAATCCAAACGTGAAAGATCTAGA spacer 

length: 39 repeater length: 24
23605   1109813 GTTAATCTTCTATAGAGTTGAAAG TCAAAGGTTGCTGAGGACTGTTATAGGGATGCACTCTCAG spacer 

length: 40 repeater length: 24
23606   1109878 GTTAATCTTCTATAGAGTTGAAAG TTGATCGTTAAAAAGTAACGTAAGACGTTTCACAAGAG spacer 

length: 38 repeater length: 24
23607   1109941 GTTAATCTTCTATAGAGTTGAAAG ATATTGATTATGAAGACTTTAAGAAAGATACCAATTCTA spacer 

length: 39 repeater length: 24
23608   1110005 GTTAATCTTCTATAGAGTTGAAAG TAATTCCTCTTTGATCTCTCTGGATTCTTGTTTTGTTGAA spacer 

length: 40 repeater length: 24
23609   1110070 GTTAATCTTCTATAGAGTTGAAAG TTATTTCGAGTTTCTCATATATCTCCCACGTTATGTCAG spacer 

length: 39 repeater length: 24
23610   1110134 GTTAATCTTCTATAGAGTTGAAAG CTCTCGTTAAGGAACTTACTCAAAGCCCTCAAAGACGA spacer 

length: 38 repeater length: 24
23611   1110197 GTTAATCTTCTATAGAGTTGAAAG TTCAACTCCACGATTGATTTGATAATTATCAAGGCTTT spacer 

length: 38 repeater length: 24
23612   1110260 GTTAATCTTCTATAGAGTTGAAAG AATGAGAGAGTCAGGCCGAGGCCCCTCATTACATCTATCATA spacer 

length: 42 repeater length: 24
23613   1110327 GTTAATCTTCTATAGAGTTGAAAG ATAAACCAGCGTTTCCCTACAAGTATGAGGCAAAGAAC spacer 

length: 38 repeater length: 24
23614   1110390 GTTAATCTTCTATAGAGTTGAAAG AGGAATGAAGTGAGTTGTCCGGGTGGTACACCAGTCAAGTCA spacer 

length: 42 repeater length: 24
23615   1110457 GTTAATCTTCTATAGAGTTGAAAG GCTTGTTGCTCAGCCATTGCGTAACCTCACCCCA spacer length: 

34 repeater length: 24
23616   1110516 GTTAATCTTCTATAGAGTTGAAAG TGGACACGTTGGGAAGGCCTTGCCACGCGGAACTCAG spacer 

length: 37 repeater length: 24
23617   1110578 GTTAATCTTCTATAGAGTTGAAAG AGAGACTGGACCATAAAAGGAGTTCCTAAAGCGGGTAATAA spacer 

length: 41 repeater length: 24
23618   1110644 GTTAATCTTCTATAGAGTTGAAAG TAAAGATTGACCTTATTACTCTTGACAAATATATCCC spacer 

length: 37 repeater length: 24
23619   1110706 GTTAATCTTCTATAGAGTTGAAAG AACTTTGAAGTCAGAGTTTTCTGCTTCTTTTATTACTTT spacer 

length: 39 repeater length: 24
23620   1110770 GTTAATCTTCTATAGAGTTGAAAG TACATTACCTTGATTATCCATTGTTGCGTTTAGCTGAA spacer 

length: 38 repeater length: 24
23621   1110833 GTTAATCTTCTATAGAGTTGAAAG TATGATTTTCTCGCTATTCACCACCTCCTTGATATACTGT spacer 

length: 40 repeater length: 24
23622   1110898 GTTAATCTTCTATAGAGTTGAAAG TCCATATAGAGATTTCTAATAATCAATTGGGGATAGATA spacer 

length: 39 repeater length: 24
23623   1110962 GTTAATCTTCTATAGAGTTGAAAG ACGTTGAACCAACGTTACCCCCCGCCGTCAAAGACG spacer length: 

36 repeater length: 24
23624   1111023 GTTAATCTTCTATAGAGTTGAAAG TCCACGGAGGGGTGGAGAATGAAACTATTCGAAGGGA spacer 

length: 37 repeater length: 24
23625   1111085 GTTAATCTTCTATAGAGTTGAAAG ATGAGATCTACCTCGAAAATACGAAGGCAGACGTTGAG spacer 

length: 38 repeater length: 24
23626   1111148 GTTAATCTTCTATAGAGTTGAAAG GAAAATCTCAAAGACTTGTTAATCCCATCAAAAAAATG spacer 

length: 38 repeater length: 24
23627   1111211 GTTAATCTTCTATAGAGTTGAAAG ATATCGTTATCCGCGGTCATTCTCACGTGAGTGATT spacer length: 

36 repeater length: 24
23628   1111272 GTTAATCTTCTATAGAGTTGAAAG ACGGTACGCCGTCGCCGACGCGGGGGATACCCTGTATCA spacer 

length: 39 repeater length: 24
23629   1111336 GTTAATCTTCTATAGAGTTGAAAG AATAGTCTGCGTGGAAGTAAGTGACCTTCACGAACTT spacer 

length: 37 repeater length: 24
23630   1111398 GTTAATCTTCTATAGAGTTGAAAG CGTGACCCCGCTCGTGCGGTCACGGCATGCTAGGAGGAG spacer 

length: 39 repeater length: 24
23631   1111462 GTTAATCTTCTATAGAGTTGAAAG AAATTTTTAGAAGAAATATACGAATGTGTAGATAAAA spacer 

length: 37 repeater length: 24
23632   1111524 GTTAATCTTCTATAGAGTTGAAAG TTTCTTTGTTCACGATCACTAACTCTAAGATATAATCGGG spacer 

length: 40 repeater length: 24
23633   1111589 GTTAATCTTCTATAGAGTTGAAAG CAATAAAATCGTGATCAAAACGTTTTTGAATGAACTCAT spacer 

length: 39 repeater length: 24
23634   1111653 GTTAATCTTCTATAGAGTTGAAAG CTCATCAAGAGGCATTATTTTCTCATCAAAACCGCCAAGA spacer 

length: 40 repeater length: 24
23635   1111718 GTTAATCTTCTATAGAGTTGAAAG AAAAATTATTCTTGTTGGATCTGTTGCTGCTATATTGGGTGT spacer 

length: 42 repeater length: 24



23636   1111785 GTTAATCTTCTATAGAGTTGAAAG TTAGTAAGTCCCCTAGGGCATGATCCCAGAAATAACCACC spacer 
length: 40 repeater length: 24

23637   1111850 GTTAATCTTCTATAGAGTTGAAAG GTAGATTATCAATCTTACCCAACGGTCCAAAGGAACTAAGTA spacer 
length: 42 repeater length: 24

23638   1111917 GTTAATCTTCTATAGAGTTGAAAG TTTATCCTTAGGTATCTCATAGAGACTGGTTTAGCTTCG spacer 
length: 39 repeater length: 24

23639   1111981 GTTAATCTTCTATAGAGTTGAAAG GCTATCAAAAGCTGGAGAGCAAGTAGCGACCTTTCTTT spacer 
length: 38 repeater length: 24

23640   1112044 GTTAATCTTCTATAGAGTTGAAAG TAATCGGTTAAACCGCTTTTGAAAGGAAAATAGAATGA spacer 
length: 38 repeater length: 24

23641   1112107 GTTAATCTTCTATAGAGTTGAAAG ATCCAAATCATTAGAATTAACGATAATTTCGGTAAGGA spacer 
length: 38 repeater length: 24

23642   1112170 GTTAATCTTCTATAGAGTTGAAAG TACTGGAATCCGTATATAATTGATTCATTTAGTGGAACC spacer 
length: 39 repeater length: 24

23643   1112234 GTTAATCTTCTATAGAGTTGAAAG 
AACTTCCTACTTAGACCGCGAATTAGCGATCTAGGAATCGAGTTAATCTTCTATGGAGTTGAAAGAGTCTAACCCCCTTCTGTCCC
TGATATTTTCCTCTAT spacer length: 102 repeater length: 24

23644   1112361 GTTAATCTTCTATAGAGTTGAAAG TTCTCAATTAGTCCACCCCAAGGTATCGTGAGAACCATAGTC spacer 
length: 42 repeater length: 24

23645   1112428 GTTAATCTTCTATAGAGTTGAAAG AAAATTCGACGAGAAAATACAGAGAATCGCGAAGGC spacer length: 
36 repeater length: 24

23646   1112489 GTTAATCTTCTATAGAGTTGAAAG 
CTCCGCGAATTCTCTAAGTTTCGGAATAGCGTTGCCCTGAGTTAATCTTCGATAGAGTTGAAAGACAAGCCAAATGATGAAGTTAC
TACTACTAATACTACTACTA spacer length: 106 repeater length: 24

23647   1112620 GTTAATCTTCTATAGAGTTGAAAG TTGCCATCGCCTCAACTACTGCCAGACCAAATGTCTCA spacer 
length: 38 repeater length: 24

23648   1112683 GTTAATCTTCTATAGAGTTGAAAG AGTGATAGAATAAAAGCTATTATTCCAACTATTTCTCT
23649   
23650   
23651   crispr 8
23652   1136257 GTTTCAAACCCTCGAAGGATCTCTACAAAC TCCCCTGTTACGACTGAACCAATACTTGATTGCACG spacer 

length: 36 repeater length: 30
23653   1136324 GTTTCAAACCCTCGAAGGATCTCTACAAAC CTCTACACACTAAGAGTAGCTGAGACCATAAAAACCA spacer 

length: 37 repeater length: 30
23654   1136392 GTTTCAAACCCTCGAAGGATCTCTACAAAC AATACTACGTAATATGAATAGGTACTGTGAGACGAGA
23655   
23656   
23657   crispr 9
23658   1710437 CGCAAGACTCAAGAAGCCCTCCTGAAGCTCGAGGACAGAA 

CCTCTAAACTCGAGGAGAAGATGGCAGAGCTCGCGGAAGCGCA spacer length: 43 repeater length: 40
23659   1710521 CGCAAGACTCAAGAAGCCCTCCTGAAGCTCGAGGACAGAA 

CCTCTAAACTCGAGGAGAAGATGGCAGAGCTTGTTGAGTCCCAACGCAGAATGCAGGAGGCATTCCTCAAGCTCGAGGACAGAACC
TCTAAACTCGAGGAGAAGATGGCAGAGCTCGCGGAAGCGCA spacer length: 127 repeater length: 40

23660   1710689 CGCAAGACTCAAGAAGCCCTCCTGAAGCTCGAGGACAGAA 
TCTTGATATGTTGAGTCTTTCCGTTAATCCTCTATAGAGTTGAAAGGTAGGTGTGAAAATCACTATAGTCATCATACAGCCTCATG
TTAATCTTCTATAGAGTTGAAAGTGCTTTGTACGTAAAATG

23661   
23662   
23663   GCA_001266715.1_ASM126671v1_genomic.fna(findCrispr):
23664   START       REPEAT                           

SPACER                                             
23665   crispr 1
23666   1083282 CTTT CAACTCTATAGGAGATTAACTCCACTCGGTGCCGTGAAAGTTTTGACAAGACTCATGTTTG spacer 

length: 61 repeater length: 4
23667   1083348 CTTT CAACTCTATAGGAGATTAACTCAATAATTGACGAGCAAGATTTAGTGATTCCAGACGAG spacer 

length: 59 repeater length: 4
23668   1083412 CTTT CAACTCTATAGGAGATTAACACAGTTCACAAACGGAATTGTTTGATAACTTCTTGGAA spacer 

length: 58 repeater length: 4
23669   1083475 CTTT CCTCGAAGGATCTCTACAAGAAGGGCTATTCTGCGTACGCTTCCCACCTCTGGAGGCA
23670   
23671   
23672   crispr 2
23673   1137849 GATCCTTTGAGGGTTTGAAA CAAATAGTACTGACTTGATACGGCTAGGTGATAATAGCGTTTGTAG spacer 

length: 46 repeater length: 20
23674   1137916 GATCCTTTGAGGGTTTGAAA CGCAAAGGCCTTTCCCACACTCTCCAAGGGAGTATGAAGTTTATAG spacer 

length: 46 repeater length: 20
23675   1137983 GATCCTTTGAGGGTTTGAAA CCTTACGTCTTGAAAGTACTCGATTATCAATTTAACAGGTTTGTAG spacer 

length: 46 repeater length: 20
23676   1138050 GATCCTTTGAGGGTTTGAAA CGCGTCAATTCTCTAAAAAGAAAAGGCTAGCGTGAAGGGGACTTGTAG spacer 

length: 48 repeater length: 20
23677   1138119 GATCCTTTGAGGGTTTGAAA CTAAGTGAACCATGGGTATTCCCCCTCCGGGGGAACTTCGACTTGTAG spacer 



length: 48 repeater length: 20
23678   1138188 GATCCTTTGAGGGTTTGAAA CTCGGAAAGAACATATACATCCTCCCCGTGGTTCCCGGGTTTGTAG spacer 

length: 46 repeater length: 20
23679   1138255 GATCCTTTGAGGGTTTGAAA CGTGTTTGTCCCCATCTTTTGATGGGGCAGCTGCTCCTCTTTGTAG spacer 

length: 46 repeater length: 20
23680   1138322 GATCCTTTGAGGGTTTGAAA CTATACTTTGGAAAATCAGTATATCTCTTGTATCTTCTGTTTGTAG spacer 

length: 46 repeater length: 20
23681   1138389 GATCCTTTGAGGGTTTGAAA CTCGATAGCGAACCTGATAACTTCGCTTCTATTCAGTCTGTTTGTAG spacer 

length: 47 repeater length: 20
23682   1138457 GATCCTTTGAGGGTTTGAAA CATAGACGTATCGACCCGCCGTATAGCATCAAGAAGATAGTTTGTAG spacer 

length: 47 repeater length: 20
23683   1138525 GATCCTTTGAGGGTTTGAAA CTACACGACGCGATCACACTCACATGCCCGCGTGTCGCCGTTGTTTGTAG 

spacer length: 50 repeater length: 20
23684   1138596 GATCCTTTGAGGGTTTGAAA CATAACTCTATACGCTCTCACACGGCTGAGGTCGAGGAGCTTGTAG spacer 

length: 46 repeater length: 20
23685   1138663 GATCCTTTGAGGGTTTGAAA CCCACCTTCACCCTCGCCTTACGGCCCTTTTCCTTCCTCAGTTTGTAG spacer 

length: 48 repeater length: 20
23686   1138732 GATCCTTTGAGGGTTTGAAA AAGAAGGGCTATTCTGCGTACGCTTCCCACCTCTGGAGGCAGTTTCAA
23687   
23688   
23689   crispr 3
23690   1136110 GTTTCAAACCCTCGAAGGAT 

GTCTACAAACGACACGTCTACACCCCCCCCCCGGTCGTGAGTGTGGGAAGCGGGGATCCCATTTCAAACCCTCCAAGGATGTCTAC
AAACTGGGGTCCATTGTGATGAAGATTTCGGAGAAATTGAAG spacer length: 128 repeater length: 20

23691   1136259 GTTTCAAACCCTCGAAGGAT CTCTACAAACTCCCCTGTTACGACTGAACCAATACTTGATTGCACG spacer 
length: 46 repeater length: 20

23692   1136326 GTTTCAAACCCTCGAAGGAT CTCTACAAACCTCTACACACTAAGAGTAGCTGAGACCATAAAAACCA spacer 
length: 47 repeater length: 20

23693   1136394 GTTTCAAACCCTCGAAGGAT CTCTACAAACACATCATAGCCATGTCACCGAACGGAACTCTGAGGTACT 
spacer length: 49 repeater length: 20

23694   1136464 GTTTCAAACCCTCGAAGGAT CTCTACAAGCATTCAACTAGTGGCGTCTCCTGAAGGGCAACTAT spacer 
length: 44 repeater length: 20

23695   1136529 GTTTCAAACCCTCGAAGGAT CTCCTGAAGCTCGAGGACAGAACCTCTAAACTCGAAGACACAAC
23696   
23697   
23698   crispr 4
23699   1082323 TCAACTCCATAGG AGATTAACTGATTTTGACACGGCCTATCAAAATGTAATAAAAACGCATACT spacer 

length: 51 repeater length: 13
23700   1082388 TCAACTCCATAGG AGATTAAGTAATAGGTATAATATTGGGCATTCTCGCCCTAGTTCAATTCT spacer 

length: 50 repeater length: 13
23701   1082452 TCAACTCCATAGG AGATTAACAGACCCAAAACCTAAAACTCCAAAAAGTCTTTGAGCAATTCT spacer 

length: 50 repeater length: 13
23702   1082516 TCAACTCCATAGG AGATTAACTTACTTCTAATGATTACAGGGATTTCTCAGAACCCTTCTCT spacer 

length: 49 repeater length: 13
23703   1082579 TCAACTCCATAGG AGATTAACGCTGAAATTGGCAGAGGTAAGGAAGCTAATCGAGTCGAACT spacer 

length: 49 repeater length: 13
23704   1082642 TCAACTCCATAGG AGATTAACGTGAGGATTCACCGAATCCTGCCTTAGACGATACCGAGCAGAAGCT spacer 

length: 54 repeater length: 13
23705   1082710 TCAACTCCATAGG AGATTAACAGAAGAAAAAGTATACTTGAAAAGAAGATTGAATTTTTAGACT spacer 

length: 51 repeater length: 13
23706   1082775 TCAACTCCATAGG AGATTAACATCAAATGATGCCAAAAAGTGATCTACCTATTCTTTTCATCT spacer 

length: 50 repeater length: 13
23707   1082839 TCAACTCCATAGG AGATTAACAACATGATAAGGCTTTACTTAGAAAGTTAGAGAAAAAATTCT spacer 

length: 50 repeater length: 13
23708   1082903 TCAACTCCATAGG AGATTAACCGTGATTCATTAAGGTTATCATAATGAATTGGAAAACAGTCTCT spacer 

length: 52 repeater length: 13
23709   1082969 TCAACTCCATAGG AGATTAACTTCAAAAAATGGTCAAGGTGATAGAGAGTCAGTTATTAGCT spacer 

length: 49 repeater length: 13
23710   1083032 TCAACTCCATAGG AGATTAACAGTTCTACGGAAAACTATCAATCCAGATAGCAATAAAGACT spacer 

length: 49 repeater length: 13
23711   1083095 TCAACTCCATAGG GAAGCTCGAGGACAGAACCTCTAAACTCGAAGACACAACCTCCAAGCTC
23712   
23713   
23714   crispr 5
23715   1253631 CCTTCCAATGGTTACGTGTACGT 

AGACGTATTATACGCGCTTGGAAATACATCAGTCTCTGTTATCTCAGCTAATAATGTTGTAGGTAATTTGAAAGTATGTAGCGGGA
CTCCTCCCATATACGA spacer length: 102 repeater length: 23

23716   1253757 CCTTCCAATGGTTACGTGTACGT 
TGGTGGTGCTCCTTCAGATACAGTCTCTGTTATCTCAGGTAATAATGTTGTAGCTAACGTCCCTGTTGGCTTAGATCCAGTCTACG
CTCTCTACGA spacer length: 96 repeater length: 23

23717   1253877 CCTTCCAATGGTTACGTGTACGT 



GCTCGAGGACAGAACCTCTAAACTCGAAGACACAACCTCCAAGCTCGAGGCGAAAATGGTCGAGCTCGCTGAGGCACAACGCAAGA
CTGAGGAGGC

23718   
23719   
23720   crispr 6
23721   1097329 CTTAATCTCCTATAGAGTTGAAAG AAGGCGAAATGCAGAAGATGTAGTAGCAAAGACAGCTGTG spacer 

length: 40 repeater length: 24
23722   1097394 CTTAATCTCCTATAGAGTTGAAAG CAACTCTCATGATTATAATCCCTCCATTTTAAAATGTAT spacer 

length: 39 repeater length: 24
23723   1097458 CTTAATCTCCTATAGAGTTGAAAG AAGTTTACTTCAGTTAATGAGCAAGTCAGCGCAGTGCTA spacer 

length: 39 repeater length: 24
23724   1097522 CTTAATCTCCTATAGAGTTGAAAG TTATATTTACGGGTAAGACGGCGTTAACGAAGCGTTAG spacer 

length: 38 repeater length: 24
23725   1097585 CTTAATCTCCTATAGAGTTGAAAG AGTTTAAACGTTACAACTCTCGTTTCCAAACACCTCGTTTG spacer 

length: 41 repeater length: 24
23726   1097651 CTTAATCTCCTATAGAGTTGAAAG AAAACGAGACCTTTGGCTAAATAAACCGCACCATAGATA spacer 

length: 39 repeater length: 24
23727   1097715 CTTAATCTCCTATAGAGTTGAAAG CTATGAAATTGTCGCATTCGTATGCAAAATATTTCTGGATC spacer 

length: 41 repeater length: 24
23728   1097781 CTTAATCTCCTATAGAGTTGAAAG TACATATCCTTCAATTGTGATCTAGCGTATGCTGGTAG spacer 

length: 38 repeater length: 24
23729   1097844 CTTAATCTCCTATAGAGTTGAAAG ATTTGGATTTTGATAATTTTCTTTTCTTTGTCATAATAA spacer 

length: 39 repeater length: 24
23730   1097908 CTTAATCTCCTATAGAGTTGAAAG TATAGTTAAGTCATTTTTTCTTCTTGTGGTGGTATTACCTA spacer 

length: 41 repeater length: 24
23731   1097974 CTTAATCTCCTATAGAGTTGAAAG TACCAATTTCTGCTAATAACGTGAACGTACTCTCGCTGA spacer 

length: 39 repeater length: 24
23732   1098038 CTTAATCTCCTATAGAGTTGAAAG TAACTTATCCCCTACATGATTGCGAAAAAACAACAA spacer length: 

36 repeater length: 24
23733   1098099 CTTAATCTCCTATAGAGTTGAAAG TGTTTTTAAGGACCTGGAGGCAGTCCGCCATTTACCCCA spacer 

length: 39 repeater length: 24
23734   1098163 CTTAATCTCCTATAGAGTTGAAAG TGAGAACAGCTGTCTTCACTGCTGACCATCGAGCGACC spacer 

length: 38 repeater length: 24
23735   1098226 CTTAATCTCCTATAGAGTTGAAAG TTTTCTTTCTCATACATTACTCTTATTAGTTTACTAACA spacer 

length: 39 repeater length: 24
23736   1098290 CTTAATCTCCTATAGAGTTGAAAG CTTCTTGTTCTTCTCTCTGCTTTACGCCTTCTTGTTCTTC spacer 

length: 40 repeater length: 24
23737   1098355 CTTAATCTCCTATAGAGTTGAAAG TCTGTACGTGGGTCAATAAATGTCACAATCGCGTACTTCT spacer 

length: 40 repeater length: 24
23738   1098420 CTTAATCTCCTATAGAGTTGAAAG ATAATAATCAACGAGGCAAACTCCATGTTCTACAAACC spacer 

length: 38 repeater length: 24
23739   1098483 CTTAATCTCCTATAGAGTTGAAAG ACTAGGCAAACGATACTGAGACACAGCGGGACTGCA spacer length: 

36 repeater length: 24
23740   1098544 CTTAATCTCCTATAGAGTTGAAAG TTGGAAACACTCCGTATCAATCCTTTAGACTGCAACTCCTC spacer 

length: 41 repeater length: 24
23741   1098610 CTTAATCTCCTATAGAGTTGAAAG AACATTAGTGTAAAGCCTGCAGCGTTTGCTGGAAGCACG spacer 

length: 39 repeater length: 24
23742   1098674 CTTAATCTCCTATAGAGTTGAAAG TCTCGTCCTTAAATTTCAAAACTTCCATGTAGCTCGCCCCCTC spacer 

length: 43 repeater length: 24
23743   1098742 CTTAATCTCCTATAGAGTTGAAAG CTTATGTACACACCACCTGAGCTAAGGAGTGTCTTAATC spacer 

length: 39 repeater length: 24
23744   1098806 CTTAATCTCCTATAGAGTTGAAAG AAATGGGACGATGAGGGTGTTCAACAGATACAACACCACA spacer 

length: 40 repeater length: 24
23745   1098871 CTTAATCTCCTATAGAGTTGAAAG ATTATATATAATATATGAATAATAGCCCCCGTGCTTCGCGCCT spacer 

length: 43 repeater length: 24
23746   1098939 CTTAATCTCCTATAGAGTTGAAAG TCTTTTGCACTATCCATTCCGACCACATCTCTCGGCTTCGATA spacer 

length: 43 repeater length: 24
23747   1099007 CTTAATCTCCTATAGAGTTGAAAG TTGACGACGTGCTTACTCTTCTTTCCAGTTCTTGTTACT spacer 

length: 39 repeater length: 24
23748   1099071 CTTAATCTCCTATAGAGTTGAAAG TTATCGATAAAATCGTAAACGATTTGTTGCCTTATTACGTGA spacer 

length: 42 repeater length: 24
23749   1099138 CTTAATCTCCTATAGAGTTGAAAG ACACCTCTACTAACTTTACCAAAGCCTATCATAGTCCCAAC spacer 

length: 41 repeater length: 24
23750   1099204 CTTAATCTCCTATAGAGTTGAAAG CCTTTATTCTTGCTATTAGATCGAATAAATCGCTCGC spacer 

length: 37 repeater length: 24
23751   1099266 CTTAATCTCCTATAGAGTTGAAAG TAAGTGGACACTATTGATCACCTCAGGGCTAGATATATGCC spacer 

length: 41 repeater length: 24
23752   1099332 CTTAATCTCCTATAGAGTTGAAAG TCATTGAAATACTCAGCAACTGTATCCCTTAACTCTTCCTTATT spacer 

length: 44 repeater length: 24
23753   1099401 CTTAATCTCCTATAGAGTTGAAAG AGTATACCTGGGAGTGCTGATGTAGATGCGTCACCGACCACGT spacer 

length: 43 repeater length: 24



23754   1099469 CTTAATCTCCTATAGAGTTGAAAG ACTACGGGTCTCAAGGTAGTCGGTGTTCTTCTAGTAGCT spacer 
length: 39 repeater length: 24

23755   1099533 CTTAATCTCCTATAGAGTTGAAAG ATCGTACTTTGCGCTGTACCTTATGAACAGTGGAATGTCC spacer 
length: 40 repeater length: 24

23756   1099598 CTTAATCTCCTATAGAGTTGAAAG GTAAAGGGGTTGTGTTTTACGTTTTGAGTGGTGTTTACGA spacer 
length: 40 repeater length: 24

23757   1099663 CTTAATCTCCTATAGAGTTGAAAG CTAAACATATATGAGTTCATTTTTTCCGACTTTCCTAG spacer 
length: 38 repeater length: 24

23758   1099726 CTTAATCTCCTATAGAGTTGAAAG GAACCTCTAAACTCGAAGACACAACCTCCAAGCTCGAG
23759   
23760   
23761   crispr 7
23762   1104343 GTTAATCTTCTATAGAGTTGAAAG TCTCAATCTGTAGGCCAAGCCACTATTATCATAACTCCA spacer 

length: 39 repeater length: 24
23763   1104407 GTTAATCTTCTATAGAGTTGAAAG TGAATGCAAGCCTGTCGTACATTACTATTCTACCTTGTTT spacer 

length: 40 repeater length: 24
23764   1104472 GTTAATCTTCTATAGAGTTGAAAG TTTGTCTGTTTCGATTGGAATAATTTCAGCGTTACCATAAA spacer 

length: 41 repeater length: 24
23765   1104538 GTTAATCTTCTATAGAGTTGAAAG TACCTGTATGACAATTCGCTAAAAATTTAAACTATCTA spacer 

length: 38 repeater length: 24
23766   1104601 GTTAATCTTCTATAGAGTTGAAAG TCATTTCCATTTCTTTCAATTTATCAACTATTAACCTA spacer 

length: 38 repeater length: 24
23767   1104664 GTTAATCTTCTATAGAGTTGAAAG GAGGAAAAGAAGGCTAACGCATTAAAGGCGTGGCATTTAGG spacer 

length: 41 repeater length: 24
23768   1104730 GTTAATCTTCTATAGAGTTGAAAG GACCCATATTTAGGAGTTATGTCAGCTATATCCAAGCA spacer 

length: 38 repeater length: 24
23769   1104793 GTTAATCTTCTATAGAGTTGAAAG TCTTGATTTCCATGTCTATCCCCTGCGCATATCTCATATC spacer 

length: 40 repeater length: 24
23770   1104858 GTTAATCTTCTATAGAGTTGAAAG CATGAGCTGTCCCTCCGATAAGATCATATTTGATGCAG spacer 

length: 38 repeater length: 24
23771   1104921 GTTAATCTTCTATAGAGTTGAAAG TGAAATAACCGCCGACATCCAACGCTGGAAATTTATATC spacer 

length: 39 repeater length: 24
23772   1104985 GTTAATCTTCTATAGAGTTGAAAG AATCTTAAACCGCAACCTTTTATAAAATCTTCAACTGTA spacer 

length: 39 repeater length: 24
23773   1105049 GTTAATCTTCTATAGAGTTGAAAG CCTATAACCTAATAGCATAATATTTACTATGTCCCTCCA spacer 

length: 39 repeater length: 24
23774   1105113 GTTAATCTTCTATAGAGTTGAAAG TGCTCACCCTCTTCAGTTTCTGCGCCTTCTCCCTCACC spacer 

length: 38 repeater length: 24
23775   1105176 GTTAATCTTCTATAGAGTTGAAAG TTGATATTTGAGTGCCTGCGCAAATTCCTCAAACAAATC spacer 

length: 39 repeater length: 24
23776   1105240 GTTAATCTTCTATAGAGTTGAAAG TCTTTAGTCGCTATAATGTCGGGTAATGGTTGCTTACCA spacer 

length: 39 repeater length: 24
23777   1105304 GTTAATCTTCTATAGAGTTGAAAG TCTGATTCTGATACCTCCTCTTCGCTCCCTTCTTGTTCACCTTCT 

spacer length: 45 repeater length: 24
23778   1105374 GTTAATCTTCTATAGAGTTGAAAG CTTTTTTGCAACCTAGAAAGCCTTGTTGCGAAATATGG spacer 

length: 38 repeater length: 24
23779   1105437 GTTAATCTTCTATAGAGTTGAAAG ATTGCTTCTACTTCTGCTGGCATTTTTTTCCACTAAA spacer 

length: 37 repeater length: 24
23780   1105499 GTTAATCTTCTATAGAGTTGAAAG GCAATATTGGATAGGATTCATATCATCCAAGTTGCAATAA spacer 

length: 40 repeater length: 24
23781   1105564 GTTAATCTTCTATAGAGTTGAAAG GCAATCATTGCGAAAATAACGGGGCATAAACGCCTGGA spacer 

length: 38 repeater length: 24
23782   1105627 GTTAATCTTCTATAGAGTTGAAAG TAGGTAGAAGGCAGAAGGAAGTTTTAGCTTCGATATTGGA spacer 

length: 40 repeater length: 24
23783   1105692 GTTAATCTTCTATAGAGTTGAAAG CGTTTCTCTAATCTCGCCAACCTAGTTGCGAAATATGGCT spacer 

length: 40 repeater length: 24
23784   1105757 GTTAATCTTCTATAGAGTTGAAAG TATATTTCGTCGCTATATCGCCCAGAAGACGTCTGATA spacer 

length: 38 repeater length: 24
23785   1105820 GTTAATCTTCTATAGAGTTGAAAG GTTCACGAGTAAAACTGTATAAGAGTGAGGTAACAAATC spacer 

length: 39 repeater length: 24
23786   1105884 GTTAATCTTCTATAGAGTTGAAAG AAAGTGAAAGTGATGCTGGAGGTGAGGGACAGACTGGGA spacer 

length: 39 repeater length: 24
23787   1105948 GTTAATCTTCTATAGAGTTGAAAG ATTTGGATCTTGAGAATTTTCTTTTCTTTGTCATAATA spacer 

length: 38 repeater length: 24
23788   1106011 GTTAATCTTCTATAGAGTTGAAAG AAGGCGTATAACAAAACGGCGTATGTCATATGTTCTGCTTCT spacer 

length: 42 repeater length: 24
23789   1106078 GTTAATCTTCTATAGAGTTGAAAG AGAGAGGGCTTCACTTACAAGTAAATCAGCACACCTTA spacer 

length: 38 repeater length: 24
23790   1106141 GTTAATCTTCTATAGAGTTGAAAG GAGAAGTACCCGGGCGTATCCAGGCTAAGCCAGTTATCA spacer 

length: 39 repeater length: 24
23791   1106205 GTTAATCTTCTATAGAGTTGAAAG TTTGCCATGGAAGAAGCGAAATGTCAGTGTTGGTAGCTC spacer 



length: 39 repeater length: 24
23792   1106269 GTTAATCTTCTATAGAGTTGAAAG GAATAGTAAGTAAATCATCACCTGCAATTATCGTGTATTTT spacer 

length: 41 repeater length: 24
23793   1106335 GTTAATCTTCTATAGAGTTGAAAG ATATAACGAAAGAGCGTTCACAAAAGCGTTAGTA spacer length: 

34 repeater length: 24
23794   1106394 GTTAATCTTCTATAGAGTTGAAAG ATTGCTATAAACCACATCATGGCTCCTAGCATCAAC spacer length: 

36 repeater length: 24
23795   1106455 GTTAATCTTCTATAGAGTTGAAAG TACAATCTTATCAACTATGTCTTCCAAAAATGGTGGTAG spacer 

length: 39 repeater length: 24
23796   1106519 GTTAATCTTCTATAGAGTTGAAAG CCAAAAATCGAATTCAAGGACCAAAACGTAAAACCACCTG spacer 

length: 40 repeater length: 24
23797   1106584 GTTAATCTTCTATAGAGTTGAAAG TATGATGTTCTCATTGTATTTGTTGAGATCATGTTTA spacer 

length: 37 repeater length: 24
23798   1106646 GTTAATCTTCTATAGAGTTGAAAG GACACGGCTTTGTAAACAGAGAACCCAGGCAGAACAGAT spacer 

length: 39 repeater length: 24
23799   1106710 GTTAATCTTCTATAGAGTTGAAAG ATACCGGTGTCCATACAGCCAATACCCCCAACACCGCCA spacer 

length: 39 repeater length: 24
23800   1106774 GTTAATCTTCTATAGAGTTGAAAG TAATTATATAAGCCGAATTGATGTAAATAAGACAAGATGAC spacer 

length: 41 repeater length: 24
23801   1106840 GTTAATCTTCTATAGAGTTGAAAG CTTGTTTTTGTTCTTTTTCTTTGTAATCTTCTATTCTT spacer 

length: 38 repeater length: 24
23802   1106903 GTTAATCTTCTATAGAGTTGAAAG TCATGAATCAGTTTGAAAGAAGAGAAGATTGGTTAAAT spacer 

length: 38 repeater length: 24
23803   1106966 GTTAATCTTCTATAGAGTTGAAAG GGTTTTGTCTCTTTTTCTGGCTTTCCCGCCAGAATCTT spacer 

length: 38 repeater length: 24
23804   1107029 GTTAATCTTCTATAGAGTTGAAAG ATTTCGCAATTCATTTCGAATTGTTTCAATTCACTTCAAA spacer 

length: 40 repeater length: 24
23805   1107094 GTTAATCTTCTATAGAGTTGAAAG CTTTCTTCTTCTATTCCTTATCTTTTCCTTCTTTTCACTA spacer 

length: 40 repeater length: 24
23806   1107159 GTTAATCTTCTATAGAGTTGAAAG CTTATTTCAGAGGATCTAATAGACGAAGGCGGAATCTTTC spacer 

length: 40 repeater length: 24
23807   1107224 GTTAATCTTCTATAGAGTTGAAAG CTGGCATTACCCAGGCTTGGCGACACACCAGAAGACAGAC spacer 

length: 40 repeater length: 24
23808   1107289 GTTAATCTTCTATAGAGTTGAAAG GTTTTTGTTGTTTCGAAGAGAATTGGCGGGGCGCTGTAAT spacer 

length: 40 repeater length: 24
23809   1107354 GTTAATCTTCTATAGAGTTGAAAG GTGGGAACAGCGGTGCTATTCATGACCCCTCGCCCAGG spacer 

length: 38 repeater length: 24
23810   1107417 GTTAATCTTCTATAGAGTTGAAAG AGACTTTATTTCCAGATTTTTCTATATTTATCATTCCGTTTGA spacer 

length: 43 repeater length: 24
23811   1107485 GTTAATCTTCTATAGAGTTGAAAG GAGCACTCTGGGGGATACCCCCCCGACCCCCTACTGCTA spacer 

length: 39 repeater length: 24
23812   1107549 GTTAATCTTCTATAGAGTTGAAAG TGAGACCGGGACACCGCCGAAATTAAATCCGGCAACGCC spacer 

length: 39 repeater length: 24
23813   1107613 GTTAATCTTCTATAGAGTTGAAAG TCTTCTTTGTCCATCTGTATATCCCAATCACGCCATCTG spacer 

length: 39 repeater length: 24
23814   1107677 GTTAATCTTCTATAGAGTTGAAAG ACTACATATGACGCCGTGGATTGCAGATCTGCTATATTCT spacer 

length: 40 repeater length: 24
23815   1107742 GTTAATCTTCTATAGAGTTGAAAG TCCTCTATCACGTCATCTATAGCCACACACTTTTGAGCG spacer 

length: 39 repeater length: 24
23816   1107806 GTTAATCTTCTATAGAGTTGAAAG ATGGATAAAGACGAATTGAAAGAAATTATTAAGAATTT spacer 

length: 38 repeater length: 24
23817   1107869 GTTAATCTTCTATAGAGTTGAAAG TACTTTTAATCCAGCTTGTCAATGGATGCAGAATTAGAGAGG spacer 

length: 42 repeater length: 24
23818   1107936 GTTAATCTTCTATAGAGTTGAAAG CGTGGGGCTCGCTCTAACTTGTAACGACACATGTTCCT spacer 

length: 38 repeater length: 24
23819   1107999 GTTAATCTTCTATAGAGTTGAAAG CCTGAGCTAAGGAGTGTCTTAATCTTATCGAAGTCGTCTGGCT spacer 

length: 43 repeater length: 24
23820   1108067 GTTAATCTTCTATAGAGTTGAAAG CTTCGCCGTATAACGATCCTACAACAATAATCACTGATTTTG spacer 

length: 42 repeater length: 24
23821   1108134 GTTAATCTTCTATAGAGTTGAAAG GTAATGAAAGTAATGTCTTTTCTCATACGAAAAGACCA spacer 

length: 38 repeater length: 24
23822   1108197 GTTAATCTTCTATAGAGTTGAAAG AGATGATGCACTGGCAGAGGCGACAAGAGAAAAACCAGGC spacer 

length: 40 repeater length: 24
23823   1108262 GTTAATCTTCTATAGAGTTGAAAG CAATGAATTCAGAAAACAGCTGTTCATCCTGGTTCTCA spacer 

length: 38 repeater length: 24
23824   1108325 GTTAATCTTCTATAGAGTTGAAAG ACAAGGACGTTTTCGTGATCCAGGTGAGCGAATACAC spacer 

length: 37 repeater length: 24
23825   1108387 GTTAATCTTCTATAGAGTTGAAAG AGCAATAATTTAATTGCACTATTTTTAACTGTGCATG spacer 

length: 37 repeater length: 24
23826   1108449 GTTAATCTTCTATAGAGTTGAAAG TTCACTGTCTACACATAAGTATAAGGGGCTTCGCCCCT spacer 

length: 38 repeater length: 24



23827   1108512 GTTAATCTTCTATAGAGTTGAAAG CATAATTCGTTTCTGTATTTGGCGTCAAATTTATTTTTAA spacer 
length: 40 repeater length: 24

23828   1108577 GTTAATCTTCTATAGAGTTGAAAG ATTTGAAATAAGACAAATCAGTGCAGAAGAGGCAAGGAAACTA spacer 
length: 43 repeater length: 24

23829   1108645 GTTAATCTTCTATAGAGTTGAAAG AGATACCATTTTTTCTCTTGTTTAAACGTATCTACGAACCA spacer 
length: 41 repeater length: 24

23830   1108711 GTTAATCTTCTATAGAGTTGAAAG ACCCCGCCAATCAGTGCGTTGATGTTCGCTGGCTTCATAT spacer 
length: 40 repeater length: 24

23831   1108776 GTTAATCTTCTATAGAGTTGAAAG TATATATTATATTATGAATTATACCACACACTTCTTTTTCG spacer 
length: 41 repeater length: 24

23832   1108842 GTTAATCTTCTATAGAGTTGAAAG AGAAACGAATTGTTAGTTTACTTATCACGCCTTCATTCCC spacer 
length: 40 repeater length: 24

23833   1108907 GTTAATCTTCTATAGAGTTGAAAG ATATCCACCCTTCTCACCAAAAGAATAATACAAAAATTTA spacer 
length: 40 repeater length: 24

23834   1108972 GTTAATCTTCTATAGAGTTGAAAG TTGTCAACAGTTTCCGATAAGTCGTGAAGTTCATGTCATTTA spacer 
length: 42 repeater length: 24

23835   1109039 GTTAATCTTCTATAGAGTTGAAAG ATTCTAGCTCGAATTCTGTATCTGAAATTTTACTTACTTTTTTGAACGAC 
spacer length: 50 repeater length: 24

23836   1109114 GTTAATCTTCTATAGAGTTGAAAG ATTATTACTACTATATCATCCGGATTCATTTTCTATCCC spacer 
length: 39 repeater length: 24

23837   1109178 GTTAATCTTCTATAGAGTTGAAAG CTTATTTCTTCGCGGTTTATAATGGACCCGGAAC spacer length: 
34 repeater length: 24

23838   1109237 GTTAATCTTCTATAGAGTTGAAAG TATCTTCCTGACGTAGATGATGCAGTCCAAACAATAGATA spacer 
length: 40 repeater length: 24

23839   1109302 GTTAATCTTCTATAGAGTTGAAAG TGTACCAAGCCTGGATGGGTAGACCAGGACCGTGATCAA spacer 
length: 39 repeater length: 24

23840   1109366 GTTAATCTTCTATAGAGTTGAAAG TCTTTCATTGGGTTCGTATAAAAATCCTTGACCTAAGG spacer 
length: 38 repeater length: 24

23841   1109429 GTTAATCTTCTATAGAGTTGAAAG CAGACAATACGATCGAGTAGGGGACTGTGTGTAAAAATGAGG spacer 
length: 42 repeater length: 24

23842   1109496 GTTAATCTTCTATAGAGTTGAAAG TGTACACTTCCTTCTTCTTAGGCAAGGTTATTTTAACCT spacer 
length: 39 repeater length: 24

23843   1109560 GTTAATCTTCTATAGAGTTGAAAG GGCGGGTGAAAGAACTACTCGAGAAAGAGAAAAGAAAA spacer 
length: 38 repeater length: 24

23844   1109623 GTTAATCTTCTATAGAGTTGAAAG AGTATCATTCAGTGGAAAGTTGTACGGTATGAGGAGTCAT spacer 
length: 40 repeater length: 24

23845   1109688 GTTAATCTTCTATAGAGTTGAAAG ATTCCACGATTTTAACCTTTACAGATTCCCCATATCCT spacer 
length: 38 repeater length: 24

23846   1109751 GTTAATCTTCTATAGAGTTGAAAG CCTAGATCACGGGGCCAATCCAAACGTGAAAGATCTAGA spacer 
length: 39 repeater length: 24

23847   1109815 GTTAATCTTCTATAGAGTTGAAAG TCAAAGGTTGCTGAGGACTGTTATAGGGATGCACTCTCAG spacer 
length: 40 repeater length: 24

23848   1109880 GTTAATCTTCTATAGAGTTGAAAG TTGATCGTTAAAAAGTAACGTAAGACGTTTCACAAGAG spacer 
length: 38 repeater length: 24

23849   1109943 GTTAATCTTCTATAGAGTTGAAAG ATATTGATTATGAAGACTTTAAGAAAGATACCAATTCTA spacer 
length: 39 repeater length: 24

23850   1110007 GTTAATCTTCTATAGAGTTGAAAG TAATTCCTCTTTGATCTCTCTGGATTCTTGTTTTGTTGAA spacer 
length: 40 repeater length: 24

23851   1110072 GTTAATCTTCTATAGAGTTGAAAG TTATTTCGAGTTTCTCATATATCTCCCACGTTATGTCAG spacer 
length: 39 repeater length: 24

23852   1110136 GTTAATCTTCTATAGAGTTGAAAG CTCTCGTTAAGGAACTTACTCAAAGCCCTCAAAGACGA spacer 
length: 38 repeater length: 24

23853   1110199 GTTAATCTTCTATAGAGTTGAAAG TTCAACTCCACGATTGATTTGATAATTATCAAGGCTTT spacer 
length: 38 repeater length: 24

23854   1110262 GTTAATCTTCTATAGAGTTGAAAG AATGAGAGAGTCAGGCCGAGGCCCCTCATTACATCTATCATA spacer 
length: 42 repeater length: 24

23855   1110329 GTTAATCTTCTATAGAGTTGAAAG ATAAACCAGCGTTTCCCTACAAGTATGAGGCAAAGAAC spacer 
length: 38 repeater length: 24

23856   1110392 GTTAATCTTCTATAGAGTTGAAAG AGGAATGAAGTGAGTTGTCCGGGTGGTACACCAGTCAAGTCA spacer 
length: 42 repeater length: 24

23857   1110459 GTTAATCTTCTATAGAGTTGAAAG GCTTGTTGCTCAGCCATTGCGTAACCTCACCCCA spacer length: 
34 repeater length: 24

23858   1110518 GTTAATCTTCTATAGAGTTGAAAG TGGACACGTTGGGAAGGCCTTGCCACGCGGAACTCAG spacer 
length: 37 repeater length: 24

23859   1110580 GTTAATCTTCTATAGAGTTGAAAG AGAGACTGGACCATAAAAGGAGTTCCTAAAGCGGGTAATAA spacer 
length: 41 repeater length: 24

23860   1110646 GTTAATCTTCTATAGAGTTGAAAG TAAAGATTGACCTTATTACTCTTGACAAATATATCCC spacer 
length: 37 repeater length: 24

23861   1110708 GTTAATCTTCTATAGAGTTGAAAG AACTTTGAAGTCAGAGTTTTCTGCTTCTTTTATTACTTT spacer 
length: 39 repeater length: 24

23862   1110772 GTTAATCTTCTATAGAGTTGAAAG TACATTACCTTGATTATCCATTGTTGCGTTTAGCTGAA spacer 



length: 38 repeater length: 24
23863   1110835 GTTAATCTTCTATAGAGTTGAAAG TATGATTTTCTCGCTATTCACCACCTCCTTGATATACTGT spacer 

length: 40 repeater length: 24
23864   1110900 GTTAATCTTCTATAGAGTTGAAAG TCCATATAGAGATTTCTAATAATCAATTGGGGATAGATA spacer 

length: 39 repeater length: 24
23865   1110964 GTTAATCTTCTATAGAGTTGAAAG ACGTTGAACCAACGTTACCCCCCGCCGTCAAAGACG spacer length: 

36 repeater length: 24
23866   1111025 GTTAATCTTCTATAGAGTTGAAAG TCCACGGAGGGGTGGAGAATGAAACTATTCGAAGGGA spacer 

length: 37 repeater length: 24
23867   1111087 GTTAATCTTCTATAGAGTTGAAAG ATGAGATCTACCTCGAAAATACGAAGGCAGACGTTGAG spacer 

length: 38 repeater length: 24
23868   1111150 GTTAATCTTCTATAGAGTTGAAAG GAAAATCTCAAAGACTTGTTAATCCCATCAAAAAAATG spacer 

length: 38 repeater length: 24
23869   1111213 GTTAATCTTCTATAGAGTTGAAAG ATATCGTTATCCGCGGTCATTCTCACGTGAGTGATT spacer length: 

36 repeater length: 24
23870   1111274 GTTAATCTTCTATAGAGTTGAAAG ACGGTACGCCGTCGCCGACGCGGGGGATACCCTGTATCA spacer 

length: 39 repeater length: 24
23871   1111338 GTTAATCTTCTATAGAGTTGAAAG AATAGTCTGCGTGGAAGTAAGTGACCTTCACGAACTT spacer 

length: 37 repeater length: 24
23872   1111400 GTTAATCTTCTATAGAGTTGAAAG CGTGACCCCGCTCGTGCGGTCACGGCATGCTAGGAGGAG spacer 

length: 39 repeater length: 24
23873   1111464 GTTAATCTTCTATAGAGTTGAAAG AAATTTTTAGAAGAAATATACGAATGTGTAGATAAAA spacer 

length: 37 repeater length: 24
23874   1111526 GTTAATCTTCTATAGAGTTGAAAG TTTCTTTGTTCACGATCACTAACTCTAAGATATAATCGGG spacer 

length: 40 repeater length: 24
23875   1111591 GTTAATCTTCTATAGAGTTGAAAG CAATAAAATCGTGATCAAAACGTTTTTGAATGAACTCAT spacer 

length: 39 repeater length: 24
23876   1111655 GTTAATCTTCTATAGAGTTGAAAG CTCATCAAGAGGCATTATTTTCTCATCAAAACCGCCAAGA spacer 

length: 40 repeater length: 24
23877   1111720 GTTAATCTTCTATAGAGTTGAAAG AAAAATTATTCTTGTTGGATCTGTTGCTGCTATATTGGGTGT spacer 

length: 42 repeater length: 24
23878   1111787 GTTAATCTTCTATAGAGTTGAAAG TTAGTAAGTCCCCTAGGGCATGATCCCAGAAATAACCACC spacer 

length: 40 repeater length: 24
23879   1111852 GTTAATCTTCTATAGAGTTGAAAG GTAGATTATCAATCTTACCCAACGGTCCAAAGGAACTAAGTA spacer 

length: 42 repeater length: 24
23880   1111919 GTTAATCTTCTATAGAGTTGAAAG TTTATCCTTAGGTATCTCATAGAGACTGGTTTAGCTTCG spacer 

length: 39 repeater length: 24
23881   1111983 GTTAATCTTCTATAGAGTTGAAAG GCTATCAAAAGCTGGAGAGCAAGTAGCGACCTTTCTTT spacer 

length: 38 repeater length: 24
23882   1112046 GTTAATCTTCTATAGAGTTGAAAG TAATCGGTTAAACCGCTTTTGAAAGGAAAATAGAATGA spacer 

length: 38 repeater length: 24
23883   1112109 GTTAATCTTCTATAGAGTTGAAAG ATCCAAATCATTAGAATTAACGATAATTTCGGTAAGGA spacer 

length: 38 repeater length: 24
23884   1112172 GTTAATCTTCTATAGAGTTGAAAG TACTGGAATCCGTATATAATTGATTCATTTAGTGGAACC spacer 

length: 39 repeater length: 24
23885   1112236 GTTAATCTTCTATAGAGTTGAAAG 

AACTTCCTACTTAGACCGCGAATTAGCGATCTAGGAATCGAGTTAATCTTCTATGGAGTTGAAAGAGTCTAACCCCCTTCTGTCCC
TGATATTTTCCTCTAT spacer length: 102 repeater length: 24

23886   1112363 GTTAATCTTCTATAGAGTTGAAAG TTCTCAATTAGTCCACCCCAAGGTATCGTGAGAACCATAGTC spacer 
length: 42 repeater length: 24

23887   1112430 GTTAATCTTCTATAGAGTTGAAAG AAAATTCGACGAGAAAATACAGAGAATCGCGAAGGC spacer length: 
36 repeater length: 24

23888   1112491 GTTAATCTTCTATAGAGTTGAAAG 
CTCCGCGAATTCTCTAAGTTTCGGAATAGCGTTGCCCTGAGTTAATCTTCGATAGAGTTGAAAGACAAGCCAAATGATGAAGTTAC
TACTACTAATACTACTACTA spacer length: 106 repeater length: 24

23889   1112622 GTTAATCTTCTATAGAGTTGAAAG TTGCCATCGCCTCAACTACTGCCAGACCAAATGTCTCA spacer 
length: 38 repeater length: 24

23890   1112685 GTTAATCTTCTATAGAGTTGAAAG AGTGATAGAATAAAAGCTATTATTCCAACTATTTCTCT
23891   
23892   
23893   crispr 8
23894   1136259 GTTTCAAACCCTCGAAGGATCTCTACAAAC TCCCCTGTTACGACTGAACCAATACTTGATTGCACG spacer 

length: 36 repeater length: 30
23895   1136326 GTTTCAAACCCTCGAAGGATCTCTACAAAC CTCTACACACTAAGAGTAGCTGAGACCATAAAAACCA spacer 

length: 37 repeater length: 30
23896   1136394 GTTTCAAACCCTCGAAGGATCTCTACAAAC AATACTACGTAATATGAATAGGTACTGTGAGACGAGA
23897   
23898   
23899   crispr 9
23900   1710439 CGCAAGACTCAAGAAGCCCTCCTGAAGCTCGAGGACAGAA 

CCTCTAAACTCGAGGAGAAGATGGCAGAGCTCGCGGAAGCGCA spacer length: 43 repeater length: 40



23901   1710523 CGCAAGACTCAAGAAGCCCTCCTGAAGCTCGAGGACAGAA 
CCTCTAAACTCGAGGAGAAGATGGCAGAGCTTGTTGAGTCCCAACGCAGAATGCAGGAGGCATTCCTCAAGCTCGAGGACAGAACC
TCTAAACTCGAGGAGAAGATGGCAGAGCTCGCGGAAGCGCA spacer length: 127 repeater length: 40

23902   1710691 CGCAAGACTCAAGAAGCCCTCCTGAAGCTCGAGGACAGAA 
TCTTGATATGTTGAGTCTTTCCGTTAATCCTCTATAGAGTTGAAAGGTAGGTGTGAAAATCACTATAGTCATCATACAGCCTCATG
TTAATCTTCTATAGAGTTGAAAGTGCTTTGTACGTAAAATG

23903   
23904   
23905   GCA_001266735.1_ASM126673v1_genomic.fna(findCrispr):
23906   START       REPEAT                           

SPACER                                             
23907   crispr 1
23908   1083282 CTTT CAACTCTATAGGAGATTAACTCCACTCGGTGCCGTGAAAGTTTTGACAAGACTCATGTTTG spacer 

length: 61 repeater length: 4
23909   1083348 CTTT CAACTCTATAGGAGATTAACTCAATAATTGACGAGCAAGATTTAGTGATTCCAGACGAG spacer 

length: 59 repeater length: 4
23910   1083412 CTTT CAACTCTATAGGAGATTAACACAGTTCACAAACGGAATTGTTTGATAACTTCTTGGAA spacer 

length: 58 repeater length: 4
23911   1083475 CTTT CCTCGAAGGATCTCTACAAGAAGGGCTATTCTGCGTACGCTTCCCACCTCTGGAGGCA
23912   
23913   
23914   crispr 2
23915   1137849 GATCCTTTGAGGGTTTGAAA CAAATAGTACTGACTTGATACGGCTAGGTGATAATAGCGTTTGTAG spacer 

length: 46 repeater length: 20
23916   1137916 GATCCTTTGAGGGTTTGAAA CGCAAAGGCCTTTCCCACACTCTCCAAGGGAGTATGAAGTTTATAG spacer 

length: 46 repeater length: 20
23917   1137983 GATCCTTTGAGGGTTTGAAA CCTTACGTCTTGAAAGTACTCGATTATCAATTTAACAGGTTTGTAG spacer 

length: 46 repeater length: 20
23918   1138050 GATCCTTTGAGGGTTTGAAA CGCGTCAATTCTCTAAAAAGAAAAGGCTAGCGTGAAGGGGACTTGTAG spacer 

length: 48 repeater length: 20
23919   1138119 GATCCTTTGAGGGTTTGAAA CTAAGTGAACCATGGGTATTCCCCCTCCGGGGGAACTTCGACTTGTAG spacer 

length: 48 repeater length: 20
23920   1138188 GATCCTTTGAGGGTTTGAAA CTCGGAAAGAACATATACATCCTCCCCGTGGTTCCCGGGTTTGTAG spacer 

length: 46 repeater length: 20
23921   1138255 GATCCTTTGAGGGTTTGAAA CGTGTTTGTCCCCATCTTTTGATGGGGCAGCTGCTCCTCTTTGTAG spacer 

length: 46 repeater length: 20
23922   1138322 GATCCTTTGAGGGTTTGAAA CTATACTTTGGAAAATCAGTATATCTCTTGTATCTTCTGTTTGTAG spacer 

length: 46 repeater length: 20
23923   1138389 GATCCTTTGAGGGTTTGAAA CTCGATAGCGAACCTGATAACTTCGCTTCTATTCAGTCTGTTTGTAG spacer 

length: 47 repeater length: 20
23924   1138457 GATCCTTTGAGGGTTTGAAA CATAGACGTATCGACCCGCCGTATAGCATCAAGAAGATAGTTTGTAG spacer 

length: 47 repeater length: 20
23925   1138525 GATCCTTTGAGGGTTTGAAA CTACACGACGCGATCACACTCACATGCCCGCGTGTCGCCGTTGTTTGTAG 

spacer length: 50 repeater length: 20
23926   1138596 GATCCTTTGAGGGTTTGAAA CATAACTCTATACGCTCTCACACGGCTGAGGTCGAGGAGCTTGTAG spacer 

length: 46 repeater length: 20
23927   1138663 GATCCTTTGAGGGTTTGAAA CCCACCTTCACCCTCGCCTTACGGCCCTTTTCCTTCCTCAGTTTGTAG spacer 

length: 48 repeater length: 20
23928   1138732 GATCCTTTGAGGGTTTGAAA AAGAAGGGCTATTCTGCGTACGCTTCCCACCTCTGGAGGCAGTTTCAA
23929   
23930   
23931   crispr 3
23932   1136110 GTTTCAAACCCTCGAAGGAT 

GTCTACAAACGACACGTCTACACCCCCCCCCCGGTCGTGAGTGTGGGAAGCGGGGATCCCATTTCAAACCCTCCAAGGATGTCTAC
AAACTGGGGTCCATTGTGATGAAGATTTCGGAGAAATTGAAG spacer length: 128 repeater length: 20

23933   1136259 GTTTCAAACCCTCGAAGGAT CTCTACAAACTCCCCTGTTACGACTGAACCAATACTTGATTGCACG spacer 
length: 46 repeater length: 20

23934   1136326 GTTTCAAACCCTCGAAGGAT CTCTACAAACCTCTACACACTAAGAGTAGCTGAGACCATAAAAACCA spacer 
length: 47 repeater length: 20

23935   1136394 GTTTCAAACCCTCGAAGGAT CTCTACAAACACATCATAGCCATGTCACCGAACGGAACTCTGAGGTACT 
spacer length: 49 repeater length: 20

23936   1136464 GTTTCAAACCCTCGAAGGAT CTCTACAAGCATTCAACTAGTGGCGTCTCCTGAAGGGCAACTAT spacer 
length: 44 repeater length: 20

23937   1136529 GTTTCAAACCCTCGAAGGAT CTCCTGAAGCTCGAGGACAGAACCTCTAAACTCGAAGACACAAC
23938   
23939   
23940   crispr 4
23941   1082323 TCAACTCCATAGG AGATTAACTGATTTTGACACGGCCTATCAAAATGTAATAAAAACGCATACT spacer 

length: 51 repeater length: 13
23942   1082388 TCAACTCCATAGG AGATTAAGTAATAGGTATAATATTGGGCATTCTCGCCCTAGTTCAATTCT spacer 

length: 50 repeater length: 13



23943   1082452 TCAACTCCATAGG AGATTAACAGACCCAAAACCTAAAACTCCAAAAAGTCTTTGAGCAATTCT spacer 
length: 50 repeater length: 13

23944   1082516 TCAACTCCATAGG AGATTAACTTACTTCTAATGATTACAGGGATTTCTCAGAACCCTTCTCT spacer 
length: 49 repeater length: 13

23945   1082579 TCAACTCCATAGG AGATTAACGCTGAAATTGGCAGAGGTAAGGAAGCTAATCGAGTCGAACT spacer 
length: 49 repeater length: 13

23946   1082642 TCAACTCCATAGG AGATTAACGTGAGGATTCACCGAATCCTGCCTTAGACGATACCGAGCAGAAGCT spacer 
length: 54 repeater length: 13

23947   1082710 TCAACTCCATAGG AGATTAACAGAAGAAAAAGTATACTTGAAAAGAAGATTGAATTTTTAGACT spacer 
length: 51 repeater length: 13

23948   1082775 TCAACTCCATAGG AGATTAACATCAAATGATGCCAAAAAGTGATCTACCTATTCTTTTCATCT spacer 
length: 50 repeater length: 13

23949   1082839 TCAACTCCATAGG AGATTAACAACATGATAAGGCTTTACTTAGAAAGTTAGAGAAAAAATTCT spacer 
length: 50 repeater length: 13

23950   1082903 TCAACTCCATAGG AGATTAACCGTGATTCATTAAGGTTATCATAATGAATTGGAAAACAGTCTCT spacer 
length: 52 repeater length: 13

23951   1082969 TCAACTCCATAGG AGATTAACTTCAAAAAATGGTCAAGGTGATAGAGAGTCAGTTATTAGCT spacer 
length: 49 repeater length: 13

23952   1083032 TCAACTCCATAGG AGATTAACAGTTCTACGGAAAACTATCAATCCAGATAGCAATAAAGACT spacer 
length: 49 repeater length: 13

23953   1083095 TCAACTCCATAGG GAAGCTCGAGGACAGAACCTCTAAACTCGAAGACACAACCTCCAAGCTC
23954   
23955   
23956   crispr 5
23957   1253631 CCTTCCAATGGTTACGTGTACGT 

AGACGTATTATACGCGCTTGGAAATACATCAGTCTCTGTTATCTCAGCTAATAATGTTGTAGGTAATTTGAAAGTATGTAGCGGGA
CTCCTCCCATATACGA spacer length: 102 repeater length: 23

23958   1253757 CCTTCCAATGGTTACGTGTACGT 
TGGTGGTGCTCCTTCAGATACAGTCTCTGTTATCTCAGGTAATAATGTTGTAGCTAACGTCCCTGTTGGCTTAGATCCAGTCTACG
CTCTCTACGA spacer length: 96 repeater length: 23

23959   1253877 CCTTCCAATGGTTACGTGTACGT 
GCTCGAGGACAGAACCTCTAAACTCGAAGACACAACCTCCAAGCTCGAGGCGAAAATGGTCGAGCTCGCTGAGGCACAACGCAAGA
CTGAGGAGGC

23960   
23961   
23962   crispr 6
23963   1097329 CTTAATCTCCTATAGAGTTGAAAG AAGGCGAAATGCAGAAGATGTAGTAGCAAAGACAGCTGTG spacer 

length: 40 repeater length: 24
23964   1097394 CTTAATCTCCTATAGAGTTGAAAG CAACTCTCATGATTATAATCCCTCCATTTTAAAATGTAT spacer 

length: 39 repeater length: 24
23965   1097458 CTTAATCTCCTATAGAGTTGAAAG AAGTTTACTTCAGTTAATGAGCAAGTCAGCGCAGTGCTA spacer 

length: 39 repeater length: 24
23966   1097522 CTTAATCTCCTATAGAGTTGAAAG TTATATTTACGGGTAAGACGGCGTTAACGAAGCGTTAG spacer 

length: 38 repeater length: 24
23967   1097585 CTTAATCTCCTATAGAGTTGAAAG AGTTTAAACGTTACAACTCTCGTTTCCAAACACCTCGTTTG spacer 

length: 41 repeater length: 24
23968   1097651 CTTAATCTCCTATAGAGTTGAAAG AAAACGAGACCTTTGGCTAAATAAACCGCACCATAGATA spacer 

length: 39 repeater length: 24
23969   1097715 CTTAATCTCCTATAGAGTTGAAAG CTATGAAATTGTCGCATTCGTATGCAAAATATTTCTGGATC spacer 

length: 41 repeater length: 24
23970   1097781 CTTAATCTCCTATAGAGTTGAAAG TACATATCCTTCAATTGTGATCTAGCGTATGCTGGTAG spacer 

length: 38 repeater length: 24
23971   1097844 CTTAATCTCCTATAGAGTTGAAAG ATTTGGATTTTGATAATTTTCTTTTCTTTGTCATAATAA spacer 

length: 39 repeater length: 24
23972   1097908 CTTAATCTCCTATAGAGTTGAAAG TATAGTTAAGTCATTTTTTCTTCTTGTGGTGGTATTACCTA spacer 

length: 41 repeater length: 24
23973   1097974 CTTAATCTCCTATAGAGTTGAAAG TACCAATTTCTGCTAATAACGTGAACGTACTCTCGCTGA spacer 

length: 39 repeater length: 24
23974   1098038 CTTAATCTCCTATAGAGTTGAAAG TAACTTATCCCCTACATGATTGCGAAAAAACAACAA spacer length: 

36 repeater length: 24
23975   1098099 CTTAATCTCCTATAGAGTTGAAAG TGTTTTTAAGGACCTGGAGGCAGTCCGCCATTTACCCCA spacer 

length: 39 repeater length: 24
23976   1098163 CTTAATCTCCTATAGAGTTGAAAG TGAGAACAGCTGTCTTCACTGCTGACCATCGAGCGACC spacer 

length: 38 repeater length: 24
23977   1098226 CTTAATCTCCTATAGAGTTGAAAG TTTTCTTTCTCATACATTACTCTTATTAGTTTACTAACA spacer 

length: 39 repeater length: 24
23978   1098290 CTTAATCTCCTATAGAGTTGAAAG CTTCTTGTTCTTCTCTCTGCTTTACGCCTTCTTGTTCTTC spacer 

length: 40 repeater length: 24
23979   1098355 CTTAATCTCCTATAGAGTTGAAAG TCTGTACGTGGGTCAATAAATGTCACAATCGCGTACTTCT spacer 

length: 40 repeater length: 24
23980   1098420 CTTAATCTCCTATAGAGTTGAAAG ATAATAATCAACGAGGCAAACTCCATGTTCTACAAACC spacer 



length: 38 repeater length: 24
23981   1098483 CTTAATCTCCTATAGAGTTGAAAG ACTAGGCAAACGATACTGAGACACAGCGGGACTGCA spacer length: 

36 repeater length: 24
23982   1098544 CTTAATCTCCTATAGAGTTGAAAG TTGGAAACACTCCGTATCAATCCTTTAGACTGCAACTCCTC spacer 

length: 41 repeater length: 24
23983   1098610 CTTAATCTCCTATAGAGTTGAAAG AACATTAGTGTAAAGCCTGCAGCGTTTGCTGGAAGCACG spacer 

length: 39 repeater length: 24
23984   1098674 CTTAATCTCCTATAGAGTTGAAAG TCTCGTCCTTAAATTTCAAAACTTCCATGTAGCTCGCCCCCTC spacer 

length: 43 repeater length: 24
23985   1098742 CTTAATCTCCTATAGAGTTGAAAG CTTATGTACACACCACCTGAGCTAAGGAGTGTCTTAATC spacer 

length: 39 repeater length: 24
23986   1098806 CTTAATCTCCTATAGAGTTGAAAG AAATGGGACGATGAGGGTGTTCAACAGATACAACACCACA spacer 

length: 40 repeater length: 24
23987   1098871 CTTAATCTCCTATAGAGTTGAAAG ATTATATATAATATATGAATAATAGCCCCCGTGCTTCGCGCCT spacer 

length: 43 repeater length: 24
23988   1098939 CTTAATCTCCTATAGAGTTGAAAG TCTTTTGCACTATCCATTCCGACCACATCTCTCGGCTTCGATA spacer 

length: 43 repeater length: 24
23989   1099007 CTTAATCTCCTATAGAGTTGAAAG TTGACGACGTGCTTACTCTTCTTTCCAGTTCTTGTTACT spacer 

length: 39 repeater length: 24
23990   1099071 CTTAATCTCCTATAGAGTTGAAAG TTATCGATAAAATCGTAAACGATTTGTTGCCTTATTACGTGA spacer 

length: 42 repeater length: 24
23991   1099138 CTTAATCTCCTATAGAGTTGAAAG ACACCTCTACTAACTTTACCAAAGCCTATCATAGTCCCAAC spacer 

length: 41 repeater length: 24
23992   1099204 CTTAATCTCCTATAGAGTTGAAAG CCTTTATTCTTGCTATTAGATCGAATAAATCGCTCGC spacer 

length: 37 repeater length: 24
23993   1099266 CTTAATCTCCTATAGAGTTGAAAG TAAGTGGACACTATTGATCACCTCAGGGCTAGATATATGCC spacer 

length: 41 repeater length: 24
23994   1099332 CTTAATCTCCTATAGAGTTGAAAG TCATTGAAATACTCAGCAACTGTATCCCTTAACTCTTCCTTATT spacer 

length: 44 repeater length: 24
23995   1099401 CTTAATCTCCTATAGAGTTGAAAG AGTATACCTGGGAGTGCTGATGTAGATGCGTCACCGACCACGT spacer 

length: 43 repeater length: 24
23996   1099469 CTTAATCTCCTATAGAGTTGAAAG ACTACGGGTCTCAAGGTAGTCGGTGTTCTTCTAGTAGCT spacer 

length: 39 repeater length: 24
23997   1099533 CTTAATCTCCTATAGAGTTGAAAG ATCGTACTTTGCGCTGTACCTTATGAACAGTGGAATGTCC spacer 

length: 40 repeater length: 24
23998   1099598 CTTAATCTCCTATAGAGTTGAAAG GTAAAGGGGTTGTGTTTTACGTTTTGAGTGGTGTTTACGA spacer 

length: 40 repeater length: 24
23999   1099663 CTTAATCTCCTATAGAGTTGAAAG CTAAACATATATGAGTTCATTTTTTCCGACTTTCCTAG spacer 

length: 38 repeater length: 24
24000   1099726 CTTAATCTCCTATAGAGTTGAAAG GAACCTCTAAACTCGAAGACACAACCTCCAAGCTCGAG
24001   
24002   
24003   crispr 7
24004   1104343 GTTAATCTTCTATAGAGTTGAAAG TCTCAATCTGTAGGCCAAGCCACTATTATCATAACTCCA spacer 

length: 39 repeater length: 24
24005   1104407 GTTAATCTTCTATAGAGTTGAAAG TGAATGCAAGCCTGTCGTACATTACTATTCTACCTTGTTT spacer 

length: 40 repeater length: 24
24006   1104472 GTTAATCTTCTATAGAGTTGAAAG TTTGTCTGTTTCGATTGGAATAATTTCAGCGTTACCATAAA spacer 

length: 41 repeater length: 24
24007   1104538 GTTAATCTTCTATAGAGTTGAAAG TACCTGTATGACAATTCGCTAAAAATTTAAACTATCTA spacer 

length: 38 repeater length: 24
24008   1104601 GTTAATCTTCTATAGAGTTGAAAG TCATTTCCATTTCTTTCAATTTATCAACTATTAACCTA spacer 

length: 38 repeater length: 24
24009   1104664 GTTAATCTTCTATAGAGTTGAAAG GAGGAAAAGAAGGCTAACGCATTAAAGGCGTGGCATTTAGG spacer 

length: 41 repeater length: 24
24010   1104730 GTTAATCTTCTATAGAGTTGAAAG GACCCATATTTAGGAGTTATGTCAGCTATATCCAAGCA spacer 

length: 38 repeater length: 24
24011   1104793 GTTAATCTTCTATAGAGTTGAAAG TCTTGATTTCCATGTCTATCCCCTGCGCATATCTCATATC spacer 

length: 40 repeater length: 24
24012   1104858 GTTAATCTTCTATAGAGTTGAAAG CATGAGCTGTCCCTCCGATAAGATCATATTTGATGCAG spacer 

length: 38 repeater length: 24
24013   1104921 GTTAATCTTCTATAGAGTTGAAAG TGAAATAACCGCCGACATCCAACGCTGGAAATTTATATC spacer 

length: 39 repeater length: 24
24014   1104985 GTTAATCTTCTATAGAGTTGAAAG AATCTTAAACCGCAACCTTTTATAAAATCTTCAACTGTA spacer 

length: 39 repeater length: 24
24015   1105049 GTTAATCTTCTATAGAGTTGAAAG CCTATAACCTAATAGCATAATATTTACTATGTCCCTCCA spacer 

length: 39 repeater length: 24
24016   1105113 GTTAATCTTCTATAGAGTTGAAAG TGCTCACCCTCTTCAGTTTCTGCGCCTTCTCCCTCACC spacer 

length: 38 repeater length: 24
24017   1105176 GTTAATCTTCTATAGAGTTGAAAG TTGATATTTGAGTGCCTGCGCAAATTCCTCAAACAAATC spacer 

length: 39 repeater length: 24



24018   1105240 GTTAATCTTCTATAGAGTTGAAAG TCTTTAGTCGCTATAATGTCGGGTAATGGTTGCTTACCA spacer 
length: 39 repeater length: 24

24019   1105304 GTTAATCTTCTATAGAGTTGAAAG TCTGATTCTGATACCTCCTCTTCGCTCCCTTCTTGTTCACCTTCT 
spacer length: 45 repeater length: 24

24020   1105374 GTTAATCTTCTATAGAGTTGAAAG CTTTTTTGCAACCTAGAAAGCCTTGTTGCGAAATATGG spacer 
length: 38 repeater length: 24

24021   1105437 GTTAATCTTCTATAGAGTTGAAAG ATTGCTTCTACTTCTGCTGGCATTTTTTTCCACTAAA spacer 
length: 37 repeater length: 24

24022   1105499 GTTAATCTTCTATAGAGTTGAAAG GCAATATTGGATAGGATTCATATCATCCAAGTTGCAATAA spacer 
length: 40 repeater length: 24

24023   1105564 GTTAATCTTCTATAGAGTTGAAAG GCAATCATTGCGAAAATAACGGGGCATAAACGCCTGGA spacer 
length: 38 repeater length: 24

24024   1105627 GTTAATCTTCTATAGAGTTGAAAG TAGGTAGAAGGCAGAAGGAAGTTTTAGCTTCGATATTGGA spacer 
length: 40 repeater length: 24

24025   1105692 GTTAATCTTCTATAGAGTTGAAAG CGTTTCTCTAATCTCGCCAACCTAGTTGCGAAATATGGCT spacer 
length: 40 repeater length: 24

24026   1105757 GTTAATCTTCTATAGAGTTGAAAG TATATTTCGTCGCTATATCGCCCAGAAGACGTCTGATA spacer 
length: 38 repeater length: 24

24027   1105820 GTTAATCTTCTATAGAGTTGAAAG GTTCACGAGTAAAACTGTATAAGAGTGAGGTAACAAATC spacer 
length: 39 repeater length: 24

24028   1105884 GTTAATCTTCTATAGAGTTGAAAG AAAGTGAAAGTGATGCTGGAGGTGAGGGACAGACTGGGA spacer 
length: 39 repeater length: 24

24029   1105948 GTTAATCTTCTATAGAGTTGAAAG ATTTGGATCTTGAGAATTTTCTTTTCTTTGTCATAATA spacer 
length: 38 repeater length: 24

24030   1106011 GTTAATCTTCTATAGAGTTGAAAG AAGGCGTATAACAAAACGGCGTATGTCATATGTTCTGCTTCT spacer 
length: 42 repeater length: 24

24031   1106078 GTTAATCTTCTATAGAGTTGAAAG AGAGAGGGCTTCACTTACAAGTAAATCAGCACACCTTA spacer 
length: 38 repeater length: 24

24032   1106141 GTTAATCTTCTATAGAGTTGAAAG GAGAAGTACCCGGGCGTATCCAGGCTAAGCCAGTTATCA spacer 
length: 39 repeater length: 24

24033   1106205 GTTAATCTTCTATAGAGTTGAAAG TTTGCCATGGAAGAAGCGAAATGTCAGTGTTGGTAGCTC spacer 
length: 39 repeater length: 24

24034   1106269 GTTAATCTTCTATAGAGTTGAAAG GAATAGTAAGTAAATCATCACCTGCAATTATCGTGTATTTT spacer 
length: 41 repeater length: 24

24035   1106335 GTTAATCTTCTATAGAGTTGAAAG ATATAACGAAAGAGCGTTCACAAAAGCGTTAGTA spacer length: 
34 repeater length: 24

24036   1106394 GTTAATCTTCTATAGAGTTGAAAG ATTGCTATAAACCACATCATGGCTCCTAGCATCAAC spacer length: 
36 repeater length: 24

24037   1106455 GTTAATCTTCTATAGAGTTGAAAG TACAATCTTATCAACTATGTCTTCCAAAAATGGTGGTAG spacer 
length: 39 repeater length: 24

24038   1106519 GTTAATCTTCTATAGAGTTGAAAG CCAAAAATCGAATTCAAGGACCAAAACGTAAAACCACCTG spacer 
length: 40 repeater length: 24

24039   1106584 GTTAATCTTCTATAGAGTTGAAAG TATGATGTTCTCATTGTATTTGTTGAGATCATGTTTA spacer 
length: 37 repeater length: 24

24040   1106646 GTTAATCTTCTATAGAGTTGAAAG GACACGGCTTTGTAAACAGAGAACCCAGGCAGAACAGAT spacer 
length: 39 repeater length: 24

24041   1106710 GTTAATCTTCTATAGAGTTGAAAG ATACCGGTGTCCATACAGCCAATACCCCCAACACCGCCA spacer 
length: 39 repeater length: 24

24042   1106774 GTTAATCTTCTATAGAGTTGAAAG TAATTATATAAGCCGAATTGATGTAAATAAGACAAGATGAC spacer 
length: 41 repeater length: 24

24043   1106840 GTTAATCTTCTATAGAGTTGAAAG CTTGTTTTTGTTCTTTTTCTTTGTAATCTTCTATTCTT spacer 
length: 38 repeater length: 24

24044   1106903 GTTAATCTTCTATAGAGTTGAAAG TCATGAATCAGTTTGAAAGAAGAGAAGATTGGTTAAAT spacer 
length: 38 repeater length: 24

24045   1106966 GTTAATCTTCTATAGAGTTGAAAG GGTTTTGTCTCTTTTTCTGGCTTTCCCGCCAGAATCTT spacer 
length: 38 repeater length: 24

24046   1107029 GTTAATCTTCTATAGAGTTGAAAG ATTTCGCAATTCATTTCGAATTGTTTCAATTCACTTCAAA spacer 
length: 40 repeater length: 24

24047   1107094 GTTAATCTTCTATAGAGTTGAAAG CTTTCTTCTTCTATTCCTTATCTTTTCCTTCTTTTCACTA spacer 
length: 40 repeater length: 24

24048   1107159 GTTAATCTTCTATAGAGTTGAAAG CTTATTTCAGAGGATCTAATAGACGAAGGCGGAATCTTTC spacer 
length: 40 repeater length: 24

24049   1107224 GTTAATCTTCTATAGAGTTGAAAG CTGGCATTACCCAGGCTTGGCGACACACCAGAAGACAGAC spacer 
length: 40 repeater length: 24

24050   1107289 GTTAATCTTCTATAGAGTTGAAAG GTTTTTGTTGTTTCGAAGAGAATTGGCGGGGCGCTGTAAT spacer 
length: 40 repeater length: 24

24051   1107354 GTTAATCTTCTATAGAGTTGAAAG GTGGGAACAGCGGTGCTATTCATGACCCCTCGCCCAGG spacer 
length: 38 repeater length: 24

24052   1107417 GTTAATCTTCTATAGAGTTGAAAG AGACTTTATTTCCAGATTTTTCTATATTTATCATTCCGTTTGA spacer 
length: 43 repeater length: 24

24053   1107485 GTTAATCTTCTATAGAGTTGAAAG GAGCACTCTGGGGGATACCCCCCCGACCCCCTACTGCTA spacer 



length: 39 repeater length: 24
24054   1107549 GTTAATCTTCTATAGAGTTGAAAG TGAGACCGGGACACCGCCGAAATTAAATCCGGCAACGCC spacer 

length: 39 repeater length: 24
24055   1107613 GTTAATCTTCTATAGAGTTGAAAG TCTTCTTTGTCCATCTGTATATCCCAATCACGCCATCTG spacer 

length: 39 repeater length: 24
24056   1107677 GTTAATCTTCTATAGAGTTGAAAG ACTACATATGACGCCGTGGATTGCAGATCTGCTATATTCT spacer 

length: 40 repeater length: 24
24057   1107742 GTTAATCTTCTATAGAGTTGAAAG TCCTCTATCACGTCATCTATAGCCACACACTTTTGAGCG spacer 

length: 39 repeater length: 24
24058   1107806 GTTAATCTTCTATAGAGTTGAAAG ATGGATAAAGACGAATTGAAAGAAATTATTAAGAATTT spacer 

length: 38 repeater length: 24
24059   1107869 GTTAATCTTCTATAGAGTTGAAAG TACTTTTAATCCAGCTTGTCAATGGATGCAGAATTAGAGAGG spacer 

length: 42 repeater length: 24
24060   1107936 GTTAATCTTCTATAGAGTTGAAAG CGTGGGGCTCGCTCTAACTTGTAACGACACATGTTCCT spacer 

length: 38 repeater length: 24
24061   1107999 GTTAATCTTCTATAGAGTTGAAAG CCTGAGCTAAGGAGTGTCTTAATCTTATCGAAGTCGTCTGGCT spacer 

length: 43 repeater length: 24
24062   1108067 GTTAATCTTCTATAGAGTTGAAAG CTTCGCCGTATAACGATCCTACAACAATAATCACTGATTTTG spacer 

length: 42 repeater length: 24
24063   1108134 GTTAATCTTCTATAGAGTTGAAAG GTAATGAAAGTAATGTCTTTTCTCATACGAAAAGACCA spacer 

length: 38 repeater length: 24
24064   1108197 GTTAATCTTCTATAGAGTTGAAAG AGATGATGCACTGGCAGAGGCGACAAGAGAAAAACCAGGC spacer 

length: 40 repeater length: 24
24065   1108262 GTTAATCTTCTATAGAGTTGAAAG CAATGAATTCAGAAAACAGCTGTTCATCCTGGTTCTCA spacer 

length: 38 repeater length: 24
24066   1108325 GTTAATCTTCTATAGAGTTGAAAG ACAAGGACGTTTTCGTGATCCAGGTGAGCGAATACAC spacer 

length: 37 repeater length: 24
24067   1108387 GTTAATCTTCTATAGAGTTGAAAG AGCAATAATTTAATTGCACTATTTTTAACTGTGCATG spacer 

length: 37 repeater length: 24
24068   1108449 GTTAATCTTCTATAGAGTTGAAAG TTCACTGTCTACACATAAGTATAAGGGGCTTCGCCCCT spacer 

length: 38 repeater length: 24
24069   1108512 GTTAATCTTCTATAGAGTTGAAAG CATAATTCGTTTCTGTATTTGGCGTCAAATTTATTTTTAA spacer 

length: 40 repeater length: 24
24070   1108577 GTTAATCTTCTATAGAGTTGAAAG ATTTGAAATAAGACAAATCAGTGCAGAAGAGGCAAGGAAACTA spacer 

length: 43 repeater length: 24
24071   1108645 GTTAATCTTCTATAGAGTTGAAAG AGATACCATTTTTTCTCTTGTTTAAACGTATCTACGAACCA spacer 

length: 41 repeater length: 24
24072   1108711 GTTAATCTTCTATAGAGTTGAAAG ACCCCGCCAATCAGTGCGTTGATGTTCGCTGGCTTCATAT spacer 

length: 40 repeater length: 24
24073   1108776 GTTAATCTTCTATAGAGTTGAAAG TATATATTATATTATGAATTATACCACACACTTCTTTTTCG spacer 

length: 41 repeater length: 24
24074   1108842 GTTAATCTTCTATAGAGTTGAAAG AGAAACGAATTGTTAGTTTACTTATCACGCCTTCATTCCC spacer 

length: 40 repeater length: 24
24075   1108907 GTTAATCTTCTATAGAGTTGAAAG ATATCCACCCTTCTCACCAAAAGAATAATACAAAAATTTA spacer 

length: 40 repeater length: 24
24076   1108972 GTTAATCTTCTATAGAGTTGAAAG TTGTCAACAGTTTCCGATAAGTCGTGAAGTTCATGTCATTTA spacer 

length: 42 repeater length: 24
24077   1109039 GTTAATCTTCTATAGAGTTGAAAG ATTCTAGCTCGAATTCTGTATCTGAAATTTTACTTACTTTTTTGAACGAC 

spacer length: 50 repeater length: 24
24078   1109114 GTTAATCTTCTATAGAGTTGAAAG ATTATTACTACTATATCATCCGGATTCATTTTCTATCCC spacer 

length: 39 repeater length: 24
24079   1109178 GTTAATCTTCTATAGAGTTGAAAG CTTATTTCTTCGCGGTTTATAATGGACCCGGAAC spacer length: 

34 repeater length: 24
24080   1109237 GTTAATCTTCTATAGAGTTGAAAG TATCTTCCTGACGTAGATGATGCAGTCCAAACAATAGATA spacer 

length: 40 repeater length: 24
24081   1109302 GTTAATCTTCTATAGAGTTGAAAG TGTACCAAGCCTGGATGGGTAGACCAGGACCGTGATCAA spacer 

length: 39 repeater length: 24
24082   1109366 GTTAATCTTCTATAGAGTTGAAAG TCTTTCATTGGGTTCGTATAAAAATCCTTGACCTAAGG spacer 

length: 38 repeater length: 24
24083   1109429 GTTAATCTTCTATAGAGTTGAAAG CAGACAATACGATCGAGTAGGGGACTGTGTGTAAAAATGAGG spacer 

length: 42 repeater length: 24
24084   1109496 GTTAATCTTCTATAGAGTTGAAAG TGTACACTTCCTTCTTCTTAGGCAAGGTTATTTTAACCT spacer 

length: 39 repeater length: 24
24085   1109560 GTTAATCTTCTATAGAGTTGAAAG GGCGGGTGAAAGAACTACTCGAGAAAGAGAAAAGAAAA spacer 

length: 38 repeater length: 24
24086   1109623 GTTAATCTTCTATAGAGTTGAAAG AGTATCATTCAGTGGAAAGTTGTACGGTATGAGGAGTCAT spacer 

length: 40 repeater length: 24
24087   1109688 GTTAATCTTCTATAGAGTTGAAAG ATTCCACGATTTTAACCTTTACAGATTCCCCATATCCT spacer 

length: 38 repeater length: 24
24088   1109751 GTTAATCTTCTATAGAGTTGAAAG CCTAGATCACGGGGCCAATCCAAACGTGAAAGATCTAGA spacer 

length: 39 repeater length: 24



24089   1109815 GTTAATCTTCTATAGAGTTGAAAG TCAAAGGTTGCTGAGGACTGTTATAGGGATGCACTCTCAG spacer 
length: 40 repeater length: 24

24090   1109880 GTTAATCTTCTATAGAGTTGAAAG TTGATCGTTAAAAAGTAACGTAAGACGTTTCACAAGAG spacer 
length: 38 repeater length: 24

24091   1109943 GTTAATCTTCTATAGAGTTGAAAG ATATTGATTATGAAGACTTTAAGAAAGATACCAATTCTA spacer 
length: 39 repeater length: 24

24092   1110007 GTTAATCTTCTATAGAGTTGAAAG TAATTCCTCTTTGATCTCTCTGGATTCTTGTTTTGTTGAA spacer 
length: 40 repeater length: 24

24093   1110072 GTTAATCTTCTATAGAGTTGAAAG TTATTTCGAGTTTCTCATATATCTCCCACGTTATGTCAG spacer 
length: 39 repeater length: 24

24094   1110136 GTTAATCTTCTATAGAGTTGAAAG CTCTCGTTAAGGAACTTACTCAAAGCCCTCAAAGACGA spacer 
length: 38 repeater length: 24

24095   1110199 GTTAATCTTCTATAGAGTTGAAAG TTCAACTCCACGATTGATTTGATAATTATCAAGGCTTT spacer 
length: 38 repeater length: 24

24096   1110262 GTTAATCTTCTATAGAGTTGAAAG AATGAGAGAGTCAGGCCGAGGCCCCTCATTACATCTATCATA spacer 
length: 42 repeater length: 24

24097   1110329 GTTAATCTTCTATAGAGTTGAAAG ATAAACCAGCGTTTCCCTACAAGTATGAGGCAAAGAAC spacer 
length: 38 repeater length: 24

24098   1110392 GTTAATCTTCTATAGAGTTGAAAG AGGAATGAAGTGAGTTGTCCGGGTGGTACACCAGTCAAGTCA spacer 
length: 42 repeater length: 24

24099   1110459 GTTAATCTTCTATAGAGTTGAAAG GCTTGTTGCTCAGCCATTGCGTAACCTCACCCCA spacer length: 
34 repeater length: 24

24100   1110518 GTTAATCTTCTATAGAGTTGAAAG TGGACACGTTGGGAAGGCCTTGCCACGCGGAACTCAG spacer 
length: 37 repeater length: 24

24101   1110580 GTTAATCTTCTATAGAGTTGAAAG AGAGACTGGACCATAAAAGGAGTTCCTAAAGCGGGTAATAA spacer 
length: 41 repeater length: 24

24102   1110646 GTTAATCTTCTATAGAGTTGAAAG TAAAGATTGACCTTATTACTCTTGACAAATATATCCC spacer 
length: 37 repeater length: 24

24103   1110708 GTTAATCTTCTATAGAGTTGAAAG AACTTTGAAGTCAGAGTTTTCTGCTTCTTTTATTACTTT spacer 
length: 39 repeater length: 24

24104   1110772 GTTAATCTTCTATAGAGTTGAAAG TACATTACCTTGATTATCCATTGTTGCGTTTAGCTGAA spacer 
length: 38 repeater length: 24

24105   1110835 GTTAATCTTCTATAGAGTTGAAAG TATGATTTTCTCGCTATTCACCACCTCCTTGATATACTGT spacer 
length: 40 repeater length: 24

24106   1110900 GTTAATCTTCTATAGAGTTGAAAG TCCATATAGAGATTTCTAATAATCAATTGGGGATAGATA spacer 
length: 39 repeater length: 24

24107   1110964 GTTAATCTTCTATAGAGTTGAAAG ACGTTGAACCAACGTTACCCCCCGCCGTCAAAGACG spacer length: 
36 repeater length: 24

24108   1111025 GTTAATCTTCTATAGAGTTGAAAG TCCACGGAGGGGTGGAGAATGAAACTATTCGAAGGGA spacer 
length: 37 repeater length: 24

24109   1111087 GTTAATCTTCTATAGAGTTGAAAG ATGAGATCTACCTCGAAAATACGAAGGCAGACGTTGAG spacer 
length: 38 repeater length: 24

24110   1111150 GTTAATCTTCTATAGAGTTGAAAG GAAAATCTCAAAGACTTGTTAATCCCATCAAAAAAATG spacer 
length: 38 repeater length: 24

24111   1111213 GTTAATCTTCTATAGAGTTGAAAG ATATCGTTATCCGCGGTCATTCTCACGTGAGTGATT spacer length: 
36 repeater length: 24

24112   1111274 GTTAATCTTCTATAGAGTTGAAAG ACGGTACGCCGTCGCCGACGCGGGGGATACCCTGTATCA spacer 
length: 39 repeater length: 24

24113   1111338 GTTAATCTTCTATAGAGTTGAAAG AATAGTCTGCGTGGAAGTAAGTGACCTTCACGAACTT spacer 
length: 37 repeater length: 24

24114   1111400 GTTAATCTTCTATAGAGTTGAAAG CGTGACCCCGCTCGTGCGGTCACGGCATGCTAGGAGGAG spacer 
length: 39 repeater length: 24

24115   1111464 GTTAATCTTCTATAGAGTTGAAAG AAATTTTTAGAAGAAATATACGAATGTGTAGATAAAA spacer 
length: 37 repeater length: 24

24116   1111526 GTTAATCTTCTATAGAGTTGAAAG TTTCTTTGTTCACGATCACTAACTCTAAGATATAATCGGG spacer 
length: 40 repeater length: 24

24117   1111591 GTTAATCTTCTATAGAGTTGAAAG CAATAAAATCGTGATCAAAACGTTTTTGAATGAACTCAT spacer 
length: 39 repeater length: 24

24118   1111655 GTTAATCTTCTATAGAGTTGAAAG CTCATCAAGAGGCATTATTTTCTCATCAAAACCGCCAAGA spacer 
length: 40 repeater length: 24

24119   1111720 GTTAATCTTCTATAGAGTTGAAAG AAAAATTATTCTTGTTGGATCTGTTGCTGCTATATTGGGTGT spacer 
length: 42 repeater length: 24

24120   1111787 GTTAATCTTCTATAGAGTTGAAAG TTAGTAAGTCCCCTAGGGCATGATCCCAGAAATAACCACC spacer 
length: 40 repeater length: 24

24121   1111852 GTTAATCTTCTATAGAGTTGAAAG GTAGATTATCAATCTTACCCAACGGTCCAAAGGAACTAAGTA spacer 
length: 42 repeater length: 24

24122   1111919 GTTAATCTTCTATAGAGTTGAAAG TTTATCCTTAGGTATCTCATAGAGACTGGTTTAGCTTCG spacer 
length: 39 repeater length: 24

24123   1111983 GTTAATCTTCTATAGAGTTGAAAG GCTATCAAAAGCTGGAGAGCAAGTAGCGACCTTTCTTT spacer 
length: 38 repeater length: 24

24124   1112046 GTTAATCTTCTATAGAGTTGAAAG TAATCGGTTAAACCGCTTTTGAAAGGAAAATAGAATGA spacer 



length: 38 repeater length: 24
24125   1112109 GTTAATCTTCTATAGAGTTGAAAG ATCCAAATCATTAGAATTAACGATAATTTCGGTAAGGA spacer 

length: 38 repeater length: 24
24126   1112172 GTTAATCTTCTATAGAGTTGAAAG TACTGGAATCCGTATATAATTGATTCATTTAGTGGAACC spacer 

length: 39 repeater length: 24
24127   1112236 GTTAATCTTCTATAGAGTTGAAAG 

AACTTCCTACTTAGACCGCGAATTAGCGATCTAGGAATCGAGTTAATCTTCTATGGAGTTGAAAGAGTCTAACCCCCTTCTGTCCC
TGATATTTTCCTCTAT spacer length: 102 repeater length: 24

24128   1112363 GTTAATCTTCTATAGAGTTGAAAG TTCTCAATTAGTCCACCCCAAGGTATCGTGAGAACCATAGTC spacer 
length: 42 repeater length: 24

24129   1112430 GTTAATCTTCTATAGAGTTGAAAG AAAATTCGACGAGAAAATACAGAGAATCGCGAAGGC spacer length: 
36 repeater length: 24

24130   1112491 GTTAATCTTCTATAGAGTTGAAAG 
CTCCGCGAATTCTCTAAGTTTCGGAATAGCGTTGCCCTGAGTTAATCTTCGATAGAGTTGAAAGACAAGCCAAATGATGAAGTTAC
TACTACTAATACTACTACTA spacer length: 106 repeater length: 24

24131   1112622 GTTAATCTTCTATAGAGTTGAAAG TTGCCATCGCCTCAACTACTGCCAGACCAAATGTCTCA spacer 
length: 38 repeater length: 24

24132   1112685 GTTAATCTTCTATAGAGTTGAAAG AGTGATAGAATAAAAGCTATTATTCCAACTATTTCTCT
24133   
24134   
24135   crispr 8
24136   1136259 GTTTCAAACCCTCGAAGGATCTCTACAAAC TCCCCTGTTACGACTGAACCAATACTTGATTGCACG spacer 

length: 36 repeater length: 30
24137   1136326 GTTTCAAACCCTCGAAGGATCTCTACAAAC CTCTACACACTAAGAGTAGCTGAGACCATAAAAACCA spacer 

length: 37 repeater length: 30
24138   1136394 GTTTCAAACCCTCGAAGGATCTCTACAAAC AATACTACGTAATATGAATAGGTACTGTGAGACGAGA
24139   
24140   
24141   crispr 9
24142   1710439 CGCAAGACTCAAGAAGCCCTCCTGAAGCTCGAGGACAGAA 

CCTCTAAACTCGAGGAGAAGATGGCAGAGCTCGCGGAAGCGCA spacer length: 43 repeater length: 40
24143   1710523 CGCAAGACTCAAGAAGCCCTCCTGAAGCTCGAGGACAGAA 

CCTCTAAACTCGAGGAGAAGATGGCAGAGCTTGTTGAGTCCCAACGCAGAATGCAGGAGGCATTCCTCAAGCTCGAGGACAGAACC
TCTAAACTCGAGGAGAAGATGGCAGAGCTCGCGGAAGCGCA spacer length: 127 repeater length: 40

24144   1710691 CGCAAGACTCAAGAAGCCCTCCTGAAGCTCGAGGACAGAA 
TCTTGATATGTTGAGTCTTTCCGTTAATCCTCTATAGAGTTGAAAGGTAGGTGTGAAAATCACTATAGTCATCATACAGCCTCATG
TTAATCTTCTATAGAGTTGAAAGTGCTTTGTACGTAAAATG

24145   
24146   
24147   GCA_001282785.1_halo7_genomic.fna(findCrispr):
24148   START       REPEAT                           

SPACER                                             
24149   crispr 1
24150   2472037 GTCGCCGTTGCCGTCGGTGTTG GCGTCGGCGTCGCCGTTGCCGTCGGCGTTGGTGTTGG spacer length: 

37 repeater length: 22
24151   2472097 GTCGCCGTTGCCGTCGGTGTTG GTGTTTGTGTCGCCGTTGCCGTCGGCGTTGGCGTCGG spacer length: 

37 repeater length: 22
24152   2472157 GTCGCCGTTGCCGTCGGTGTTG TGCGGGGACGGCCACCCGCAGCGTCAGTAGTCGCCCA
24153   
24154   
24155   crispr 2
24156   2811454 GCCACCCGCGGCGTCAGTAAGTC GCTGCGGGGACGGTCACCCGCGGCGTCAGTAGTCGCTGCGGGAAC spacer 

length: 45 repeater length: 23
24157   2811523 GCCACCCGCGGCGTCAGTAAGTC GCTGCGGGGACGGCCACCCGCAGCGTCAGTAGTCGCTGCGGGAAC spacer 

length: 45 repeater length: 23
24158   2811592 GCCACCCGCGGCGTCAGTAAGTC TGCGGGGACGGCCACCCGCAGCGTCAGTAGTCGCCCAGCCGGGAC
24159   
24160   
24161   crispr 3
24162   675054 GGAGCGTGTTGCCGTGACTGTGTGA CGACAATTCCGGCTCGCGAGCGGCGAACGATGCTATGTCGTTCGCT 

spacer length: 46 repeater length: 25
24163   675126 GGAGCGTGTTGCCGTGACTGTGTGA TGACTGATTACGGCTCGCGAGCGGCGAACGACGCTATGTTGTTCGCT 

spacer length: 47 repeater length: 25
24164   675199 GGAGCGTGTTGCCGTGACTGTGTGA GCGGGGACGGCCACCCGCAGCGTCAGTAGTCGCCCAGCCGGGACTGC
24165   
24166   
24167   crispr 4
24168   1038091 CCGTTCGCGGTCGGGCTGTCTGTCTCG ACTTCAACGCGCGTCTCTTGT spacer length: 21 repeater 

length: 27
24169   1038140 CCGTTCGCGGTCGGGCTGTCTGTCTCG ACTTCAACACAGTCTCTTGT spacer length: 20 repeater 

length: 27



24170   1038188 CCGTTCGCGGTCGGGCTGTCTGTCTCG ACTTCAACGCGCGTCTCTTG
24171   
24172   
24173   GCA_001304615.2_ASM130461v2_genomic.fna(findCrispr):
24174   START       REPEAT                           

SPACER                                             
24175   crispr 1
24176   2646996 ACTATGATGCCCTGTATGAT 

GGGCGACGATTCAATGAACGAGACCATGATACCCTGTATGATGGGTAACGATTCAATGAACGAAACTATGATGATGCACTGTTGTA
TGATGCCCTGTATGATTGAAGATCATACGGACAATGC spacer length: 123 repeater length: 20

24177   2647140 ACTATGATGCCCTGTATGAT 
AGGCAACGATTCAATGAACGAGACCATGATGTACTGTATGATGTGCGCCGATTCAATGAACGAAACTATGATGATGCACTGTTGTA
TGATGCCCTGTATGATGAAAGATCATACGGACAATGC spacer length: 123 repeater length: 20

24178   2647284 ACTATGATGCCCTGTATGAT 
TTGTGGTAATTTTGCGCAGGAGTCTTTAGTCTGTACTTATCCACATTCGCAGTAAAACAGTTCCATGAATTGTACTATCAAACTTA
ACATACCTGCTGCTATTTTTATATAAACAGAATTATT

24179   
24180   
24181   crispr 2
24182   1964976 CTTCACACACTGGAGCTTCTT CACAGACTTCTTCTTCTGGA spacer length: 20 repeater 

length: 21
24183   1965018 CTTCACACACTGGAGCTTCTT CTACTTCCTCAGTGTCTTCACATACTGGGGTTTCTTCTACCTCTTCAGTG 

spacer length: 50 repeater length: 21
24184   1965090 CTTCACACACTGGAGCTTCTT CACAGACTTCTTCTTCTGGA spacer length: 20 repeater 

length: 21
24185   1965132 CTTCACACACTGGAGCTTCTT CTACTTCCTCAGTGTCTTCACATACTGGGGTTTCTTCTACCTCTTCAGTG 

spacer length: 50 repeater length: 21
24186   1965204 CTTCACACACTGGAGCTTCTT GGTTGGGGAGCTCTTTAGTTGAAGGTGATTTCGGACTCCATGTAGGTATA
24187   
24188   
24189   crispr 3
24190   575146 TCTTTAGTTGAAGGTGATTTC GGAAAATCAAGTTTGGGGAG spacer length: 20 repeater length: 

21
24191   575188 TCTTTAGTTGAAGGTGATTTC GGAAAATCAAGTTTGGGGAG spacer length: 20 repeater length: 

21
24192   575230 TCTTTAGTTGAAGGTGATTTC GGAAAATCAAAGTTGGGGAG spacer length: 20 repeater length: 

21
24193   575272 TCTTTAGTTGAAGGTGATTTC GGAAAATCAAGGTTGGGGAG spacer length: 20 repeater length: 

21
24194   575314 TCTTTAGTTGAAGGTGATTTC GGAAAATCAAGTTTGGGGAG spacer length: 20 repeater length: 

21
24195   575356 TCTTTAGTTGAAGGTGATTTC GGAATATCAAGGTTGGGGAG spacer length: 20 repeater length: 

21
24196   575398 TCTTTAGTTGAAGGTGATTTC GGAAAATCAAGGTTGGGGAG spacer length: 20 repeater length: 

21
24197   575440 TCTTTAGTTGAAGGTGATTTC TGAAGGTGATTTCGGACTCC
24198   
24199   
24200   crispr 4
24201   1522849 TAAGTTTCGAATATTCAAAGATTACAAAG 

TTCTTCCAGGCAGAATGCTTCAAATTCTTCTACTGCTTCTAAATAAGCTGTGAAGAAATGGGTTCTGCAGGGGAGATGAGTTATAA
ACCCAATTGCATAACCGGGATGTAACGTAGGACGAACAAAATAGAGAAAGGAGTGAGGGATTGAAATGATC spacer 
length: 157 repeater length: 29

24202   1523036 TAAGTTTCGAATATTCAAAGATTACAAAG 
ATCTTCCAGGCAGAAGTTTTCAAATTCTTCTACTGCTTCTAAATAGGATGTAACGTAGGACGAACAAAATAGAGAAAGGAGTGAGG
GATTGAAATGATC spacer length: 99 repeater length: 29

24203   1523165 TAAGTTTCGAATATTCAAAGATTACAAAG 
ATCTTCCAGGCAGAAGTTTTCAAATTCTTCTACTGCTTCTAAATAGGATGTAACGTAGGACGAACAAAATAGAGAAAGGAGTGAGG
GATTGAAATGATC spacer length: 99 repeater length: 29

24204   1523294 TAAGTTTCGAATATTCAAAGATTACAAAG 
ATTTCGGAATATCAAGGTTGGGGAGCTCTTTAGTTGAAGGTGATTTCGGAAAATCAAGGTTGGGGAGCTCTTTAGTTGAAGGTGAT
TTCGGACTCCATG

24205   
24206   
24207   crispr 5
24208   2810496 ATTCGAATGCAAGATCCACTAAAACAAGGATTGAAAC ATAGATTTACATTCGGTATTATCTGTTATGTTCA 

spacer length: 34 repeater length: 37
24209   2810568 ATTCGAATGCAAGATCCACTAAAACAAGGATTGAAAC TACGTGGTTCAAATATTTCAGAAATGACGATCTCG 

spacer length: 35 repeater length: 37
24210   2810641 ATTCGAATGCAAGATCCACTAAAACAAGGATTGAAAC CACTTTCCATAGCGATACCAACAACTATACCGCCTT 

spacer length: 36 repeater length: 37



24211   2810715 ATTCGAATGCAAGATCCACTAAAACAAGGATTGAAAC CTGTGATGGCTGCCGATGGAATCGGGGAAAATG 
spacer length: 33 repeater length: 37

24212   2810786 ATTCGAATGCAAGATCCACTAAAACAAGGATTGAAAC TATACTGTATATCTGTATCCAACGTATATAAAG 
spacer length: 33 repeater length: 37

24213   2810857 ATTCGAATGCAAGATCCACTAAAACAAGGATTGAAAC CCGCCTAAATGACAGATAGCAGTACCTCGAATTTCC 
spacer length: 36 repeater length: 37

24214   2810931 ATTCGAATGCAAGATCCACTAAAACAAGGATTGAAAC AAAATTATAGCACCATCACCCACATTATTCGCAAA 
spacer length: 35 repeater length: 37

24215   2811004 ATTCGAATGCAAGATCCACTAAAACAAGGATTGAAAC TTCAAAGAATATAAAGTTATTCTTAGAGTCTATAT 
spacer length: 35 repeater length: 37

24216   2811077 ATTCGAATGCAAGATCCACTAAAACAAGGATTGAAAC GTTTTTGATCCTGTAAATCTCTTCGCCGCTCAATCT 
spacer length: 36 repeater length: 37

24217   2811151 ATTCGAATGCAAGATCCACTAAAACAAGGATTGAAAC AGTCTGGAAGTTATCCAGCTTCAAAAAACGATTTTA 
spacer length: 36 repeater length: 37

24218   2811225 ATTCGAATGCAAGATCCACTAAAACAAGGATTGAAAC ACATCTTTGATACTGGGCTCGACTTCCTGGACTGCT 
spacer length: 36 repeater length: 37

24219   2811299 ATTCGAATGCAAGATCCACTAAAACAAGGATTGAAAC TTCGATTGAATATACGGTGGGCACTTGGTTAGTA 
spacer length: 34 repeater length: 37

24220   2811371 ATTCGAATGCAAGATCCACTAAAACAAGGATTGAAAC ATCCGGGGATCCTCTACTTTCGGACCAGGGCATCTG 
spacer length: 36 repeater length: 37

24221   2811445 ATTCGAATGCAAGATCCACTAAAACAAGGATTGAAAC ATAAACCCAAAGTCTATCTCTCCAACGTCAATGCT 
spacer length: 35 repeater length: 37

24222   2811518 ATTCGAATGCAAGATCCACTAAAACAAGGATTGAAAC TTCAGATGAAGAAATTGAAATTAATACTAAGTACCA 
spacer length: 36 repeater length: 37

24223   2811592 ATTCGAATGCAAGATCCACTAAAACAAGGATTGAAAC ATTCTGCAATGTATTTTGATACAGCCGGTCTTAT 
spacer length: 34 repeater length: 37

24224   2811664 ATTCGAATGCAAGATCCACTAAAACAAGGATTGAAAC TTGACATGCAGAAAGCATGCCCTCTGATTTTCGTAA 
spacer length: 36 repeater length: 37

24225   2811738 ATTCGAATGCAAGATCCACTAAAACAAGGATTGAAAC AATATGTAAAATATTAAATAGTCCAATGTGCTAAA 
spacer length: 35 repeater length: 37

24226   2811811 ATTCGAATGCAAGATCCACTAAAACAAGGATTGAAAC CTAATCGCCCTACAAACCTGCAATGTATAGTTAA 
spacer length: 34 repeater length: 37

24227   2811883 ATTCGAATGCAAGATCCACTAAAACAAGGATTGAAAC TATCCCATCCGTTCCCAGCCATCAGCCTATAGAGC 
spacer length: 35 repeater length: 37

24228   2811956 ATTCGAATGCAAGATCCACTAAAACAAGGATTGAAAC TTCCAATAAGGGCTTTTACAGTTCGGACAAACTCT 
spacer length: 35 repeater length: 37

24229   2812029 ATTCGAATGCAAGATCCACTAAAACAAGGATTGAAAC TCTTTTCCAAATGGGGCACACGACGACCAGACCGACG 
spacer length: 37 repeater length: 37

24230   2812104 ATTCGAATGCAAGATCCACTAAAACAAGGATTGAAAC TATACGATTAGTACGTATATACTGTAAAGGAGATG 
spacer length: 35 repeater length: 37

24231   2812177 ATTCGAATGCAAGATCCACTAAAACAAGGATTGAAAC TAGAAGCTTGCGAACTGTGCGAAATCTGTATCTTCG 
spacer length: 36 repeater length: 37

24232   2812251 ATTCGAATGCAAGATCCACTAAAACAAGGATTGAAAC AAAATTTTCCGTTATTTGGCTAGAAAAAGCCTGAGA
24233   
24234   
24235   crispr 6
24236   675869 GTTTCAATCCTTGTTTTAATGGATCTTGCTCTCGAAT CCTCTGGAAATCTCCGACCCACATATCACGGTCT 

spacer length: 34 repeater length: 37
24237   675941 GTTTCAATCCTTGTTTTAATGGATCTTGCTCTCGAAT CTCATACACAAAATACTTCTTTCCTTTGTATTCTGT 

spacer length: 36 repeater length: 37
24238   676015 GTTTCAATCCTTGTTTTAATGGATCTTGCTCTCGAAT TATACTTTGCGTGCATAGTATGTATTGTACACGGG 

spacer length: 35 repeater length: 37
24239   676088 GTTTCAATCCTTGTTTTAATGGATCTTGCTCTCGAAT CTATAGCCTAGTTATAGCAAAACAACTATTTATA 

spacer length: 34 repeater length: 37
24240   676160 GTTTCAATCCTTGTTTTAATGGATCTTGCTCTCGAAT TGCAATGCTATCCTGCCTCATTGCAGGATAGCGA 

spacer length: 34 repeater length: 37
24241   676232 GTTTCAATCCTTGTTTTAATGGATCTTGCTCTCGAAT TGCTGGGCTTGGGACAAATCTATAATGGGGATATT 

spacer length: 35 repeater length: 37
24242   676305 GTTTCAATCCTTGTTTTAATGGATCTTGCTCTCGAAT TGCGAAAGGTGCGTCCGGTACGACTACCGTAATA 

spacer length: 34 repeater length: 37
24243   676377 GTTTCAATCCTTGTTTTAATGGATCTTGCTCTCGAAT GATTGTAGAAGACATGAAAGAAAATGGGTGGTGTG 

spacer length: 35 repeater length: 37
24244   676450 GTTTCAATCCTTGTTTTAATGGATCTTGCTCTCGAAT AAAATGCTACCAACATGTACCCCGGAAGATTGGTG 

spacer length: 35 repeater length: 37
24245   676523 GTTTCAATCCTTGTTTTAATGGATCTTGCTCTCGAAT GAGAAAACGGTATTCAGCTAGCCAATGAAAGTA 

spacer length: 33 repeater length: 37
24246   676594 GTTTCAATCCTTGTTTTAATGGATCTTGCTCTCGAAT TATTTACTATATCCCCTTCGCCGATAGGGCCGGTA 

spacer length: 35 repeater length: 37
24247   676667 GTTTCAATCCTTGTTTTAATGGATCTTGCTCTCGAAT AAGGGTGTACACGGAGTGCGCGCCCTTATCAAGTTT 

spacer length: 36 repeater length: 37
24248   676741 GTTTCAATCCTTGTTTTAATGGATCTTGCTCTCGAAT TCATTTACATGATTCCCACAAGAACATTGAAGTCCT 



spacer length: 36 repeater length: 37
24249   676815 GTTTCAATCCTTGTTTTAATGGATCTTGCTCTCGAAT GATCTTTTCTCATTGTACATTAGAAATGGTACA 

spacer length: 33 repeater length: 37
24250   676886 GTTTCAATCCTTGTTTTAATGGATCTTGCTCTCGAAT ACAGCCGTCACTTTTGTACCAAATCCTTATGAGA 

spacer length: 34 repeater length: 37
24251   676958 GTTTCAATCCTTGTTTTAATGGATCTTGCTCTCGAAT GTCTGTAACGATTCCTAGAGCATCTGAGAGCGAT 

spacer length: 34 repeater length: 37
24252   677030 GTTTCAATCCTTGTTTTAATGGATCTTGCTCTCGAAT AGGCTGTAGAGGAATAAATGAACTACTGGAACCAC 

spacer length: 35 repeater length: 37
24253   677103 GTTTCAATCCTTGTTTTAATGGATCTTGCTCTCGAAT TGGGTGGGGCATATGCAGAATGTTATGCCAGATTAA 

spacer length: 36 repeater length: 37
24254   677177 GTTTCAATCCTTGTTTTAATGGATCTTGCTCTCGAAT GGAATCATGGCACTATTGTTGGTGGGGTCACTAAA 

spacer length: 35 repeater length: 37
24255   677250 GTTTCAATCCTTGTTTTAATGGATCTTGCTCTCGAAT TTGTCATTGAGTACGCGCTCAACATACTCAATA 

spacer length: 33 repeater length: 37
24256   677321 GTTTCAATCCTTGTTTTAATGGATCTTGCTCTCGAAT TGGTCGGCGTTCTCACCTTTCGATGCTATGATCTTC 

spacer length: 36 repeater length: 37
24257   677395 GTTTCAATCCTTGTTTTAATGGATCTTGCTCTCGAAT CCGGACAGGTCCCTTTTAATTTGTGAGAGTGACATT 

spacer length: 36 repeater length: 37
24258   677469 GTTTCAATCCTTGTTTTAATGGATCTTGCTCTCGAAT TCTGTAATGGTCCCGCGATAGGTATAATTGACGTA 

spacer length: 35 repeater length: 37
24259   677542 GTTTCAATCCTTGTTTTAATGGATCTTGCTCTCGAAT CAGTTAATCAGCAGGGGAAACAGAGTCCTCTCGTAT 

spacer length: 36 repeater length: 37
24260   677616 GTTTCAATCCTTGTTTTAATGGATCTTGCTCTCGAAT CTGAGCCGTATAACGAGTACCTGAGCCCAGGATACT 

spacer length: 36 repeater length: 37
24261   677690 GTTTCAATCCTTGTTTTAATGGATCTTGCTCTCGAAT AAAAAGAAACTTTATTGAATATATCGAAAAGCCAT 

spacer length: 35 repeater length: 37
24262   677763 GTTTCAATCCTTGTTTTAATGGATCTTGCTCTCGAAT CAGGAAATACGGGGTGATCACATGTCCGAAATA 

spacer length: 33 repeater length: 37
24263   677834 GTTTCAATCCTTGTTTTAATGGATCTTGCTCTCGAAT CTGACAAAATATGACAAACGCACTTGCAACTTTCA 

spacer length: 35 repeater length: 37
24264   677907 GTTTCAATCCTTGTTTTAATGGATCTTGCTCTCGAAT TCTTAACTAACTGCTGATAGCGGAAAAATCTATTA 

spacer length: 35 repeater length: 37
24265   677980 GTTTCAATCCTTGTTTTAATGGATCTTGCTCTCGAAT ACGATACTTATGACATGTCAGATATAGAGGTTTACG 

spacer length: 36 repeater length: 37
24266   678054 GTTTCAATCCTTGTTTTAATGGATCTTGCTCTCGAAT TTTTCCTTTTTAGTTTGGTTATACGAAATATAAC 

spacer length: 34 repeater length: 37
24267   678126 GTTTCAATCCTTGTTTTAATGGATCTTGCTCTCGAAT AAGTCTGTAAAGTCTTTTTTCCCATCAGTTAATTCA 

spacer length: 36 repeater length: 37
24268   678200 GTTTCAATCCTTGTTTTAATGGATCTTGCTCTCGAAT TTTTTACGACTTCCCCGCCGTCCCTAGTGGACTGA 

spacer length: 35 repeater length: 37
24269   678273 GTTTCAATCCTTGTTTTAATGGATCTTGCTCTCGAAT TTGTAAGTTACAAGGGAGATATAATAGCATGAAA 

spacer length: 34 repeater length: 37
24270   678345 GTTTCAATCCTTGTTTTAATGGATCTTGCTCTCGAAT AATTATGGATCATTTCTTGGTAAGCTTCGTGTTTC 

spacer length: 35 repeater length: 37
24271   678418 GTTTCAATCCTTGTTTTAATGGATCTTGCTCTCGAAT CTAACAATTTCCTTGATAGCTCCGAGGTCCGAGAT 

spacer length: 35 repeater length: 37
24272   678491 GTTTCAATCCTTGTTTTAATGGATCTTGCTCTCGAAT AAAATTTTCCTTTATTTGGCTAGAAAAAGCCTGAG
24273   
24274   
24275   crispr 7
24276   2059431 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT GATGAAACAGGGGAACTTTAAATCCCGCTTCGAA 

spacer length: 34 repeater length: 37
24277   2059503 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT TAATGTATCTTGCATTCTACAAGTTCCTCCCATCC 

spacer length: 35 repeater length: 37
24278   2059576 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT AAGTGCCGCCTGATACATACCATGACCGGCAATAA 

spacer length: 35 repeater length: 37
24279   2059649 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT ATTGAAATACTCTAGCATTATTTGAGCTTGTTTGT 

spacer length: 35 repeater length: 37
24280   2059722 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT AAGATATATAGATGTACGAACTGTGGGAGGATTTTTT 

spacer length: 37 repeater length: 37
24281   2059797 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT TCGATTAGGGAAGTTGGAACAAGCAAAATATAATCA 

spacer length: 36 repeater length: 37
24282   2059871 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT GTGACGAAGCCGACCAGAGAGAAGCGACCCTACTTT 

spacer length: 36 repeater length: 37
24283   2059945 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT TGTACATTATGGTTGCCTATCCACCGACCCACAT 

spacer length: 34 repeater length: 37
24284   2060017 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT TACATGGAGAAAATAAAGGGCAGCCGTATGTAGTGA 

spacer length: 36 repeater length: 37
24285   2060091 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT TTCGCTACACAGTCCCGTTTCTTCGTCAATGCTT 

spacer length: 34 repeater length: 37



24286   2060163 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT AGGACACTGTATTACCAGGTGACAAGTTCAAAACG 
spacer length: 35 repeater length: 37

24287   2060236 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT GAGGCCATAAGGTCCCGATAATAACGATTACAACC 
spacer length: 35 repeater length: 37

24288   2060309 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT AATGATTCTAAATCTCACACAACACATAGCAACCG 
spacer length: 35 repeater length: 37

24289   2060382 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT TATTCATGCCTACGAACATGACAACCCTATACGCT 
spacer length: 35 repeater length: 37

24290   2060455 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT CAAAGCTAAAAACTTAGTGAAGAAAAACGAAATGT 
spacer length: 35 repeater length: 37

24291   2060528 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT TCGTGGATTATTTTTTCCTCGGGTTCAATCACTT 
spacer length: 34 repeater length: 37

24292   2060600 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT AAAAATGACCGATGGGAAGAAGTCAAAAACATCGGCT 
spacer length: 37 repeater length: 37

24293   2060675 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT TTTTGCGAATGATGATCACTCAAAACAGTATGAGC 
spacer length: 35 repeater length: 37

24294   2060748 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT AGAGAACTATTCTAAATTTCTGAGAATCACGGGA 
spacer length: 34 repeater length: 37

24295   2060820 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT ACCGCCACTGAGCAAATAGGACATACCCTGATAGAA 
spacer length: 36 repeater length: 37

24296   2060894 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT ATCATGGGGTCGGCTAGGAATGCTTCTTTTCTGA 
spacer length: 34 repeater length: 37

24297   2060966 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT CATGCTAACTTTCAGCTTGAACGGGCAGAACATT 
spacer length: 34 repeater length: 37

24298   2061038 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT CTTATAATCCTCTATGGTCACAAGATCCCCTATT 
spacer length: 34 repeater length: 37

24299   2061110 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT CATTCAATCACTGTTTTAATGCGTACAATACAATCG 
spacer length: 36 repeater length: 37

24300   2061184 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT CTGGATAATATCGCGGAGTCTGTGAAAAAAGCA 
spacer length: 33 repeater length: 37

24301   2061255 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT AATGAACATCGGGACCGGATATACACTTTTTGCAAGC 
spacer length: 37 repeater length: 37

24302   2061330 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT TCAATAAACTCGTACTGTTTAGAGTTGGATAAGA 
spacer length: 34 repeater length: 37

24303   2061402 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT CATTCCATCCCCCGACGGCAATACCTGCATTATAA 
spacer length: 35 repeater length: 37

24304   2061475 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT CCTCTTCGTATCCTACAAGTGAAGCATATTTATC 
spacer length: 34 repeater length: 37

24305   2061547 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT TTATGCCTGGGAACCATTGAAATTAATTTATCCC 
spacer length: 34 repeater length: 37

24306   2061619 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT CTTTCGGGGTGCTGCTCGGCTGCTGCAATACCATTGA 
spacer length: 37 repeater length: 37

24307   2061694 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT GCAACACAGGTTAATGCAATTTTGAAAGCTTGTCTA 
spacer length: 36 repeater length: 37

24308   2061768 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT CAATCAACGACTAGATTACCTTTATTTATGGTACT 
spacer length: 35 repeater length: 37

24309   2061841 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT GGGTGCTATATGGCATGATGCCCCCTGCCGGAGGAT 
spacer length: 36 repeater length: 37

24310   2061915 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT GGATTGGTTGGAGAGGAAGATTAAGAAGGTGTT 
spacer length: 33 repeater length: 37

24311   2061986 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT AGATCTTCCGCTTCAGGTTGTAGATACAGAAAAGGGA 
spacer length: 37 repeater length: 37

24312   2062061 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT GGCTCTTTGGGGAATGCGCCCTCCAAAGGGTCTAC 
spacer length: 35 repeater length: 37

24313   2062134 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT CCTTCTCAAAGATTACAAAATTATTACATCTGATA 
spacer length: 35 repeater length: 37

24314   2062207 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT AAGCCGAGTATTATAATCATCGTTCTTATTAAGTGC 
spacer length: 36 repeater length: 37

24315   2062281 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT CCCATTTCGTCCCGAGCTGGAAACGTGCACAGCATC 
spacer length: 36 repeater length: 37

24316   2062355 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT GTAAAAATGGGTTATTCGTTTTCAGTCTTCAATGTG 
spacer length: 36 repeater length: 37

24317   2062429 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT CACGAAATATCTTCTTGAAGAAAAGGAACACATAA 
spacer length: 35 repeater length: 37

24318   2062502 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT TTGCATCCTTCTTTTTTGCTGGGCTTGGACAGATTT 
spacer length: 36 repeater length: 37

24319   2062576 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT CAGGCATACCAATCTGGGAAGGCTACGCAATGGGC 
spacer length: 35 repeater length: 37

24320   2062649 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT ATGCCTTCGGGAGATTATGCCGTTGCAAACATCTGT 
spacer length: 36 repeater length: 37

24321   2062723 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT GCAGCGAAAGCAAAATTATCCTGATTATTTTTTTT 



spacer length: 35 repeater length: 37
24322   2062796 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT CCCTTGTTTATGTGCCTTCTGACGGGCTTACAAAA 

spacer length: 35 repeater length: 37
24323   2062869 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT ATTGCCTTCCGGCAATCCTAACATCCTCCCTCTAA 

spacer length: 35 repeater length: 37
24324   2062942 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT CCCTGTATGCGGATTTTGAATCAGACGACTTTATGA 

spacer length: 36 repeater length: 37
24325   2063016 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT GGGGTACTCGGCTGCACATCCTGAAATTGAGCAGT 

spacer length: 35 repeater length: 37
24326   2063089 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT TCGGCTGCATACCTTTAAAAAATTTAGTCCCAACCG 

spacer length: 36 repeater length: 37
24327   2063163 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT CCTATCAGGTCGTCTTCATGCCAGCGAGTCGCC 

spacer length: 33 repeater length: 37
24328   2063234 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT AGCTGTAGGCACGATTGAGTATCAAACTGTAGGCA 

spacer length: 35 repeater length: 37
24329   2063307 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT AAAAGTTATATCTTGAAAATATCACGAGCGAGAGAG 

spacer length: 36 repeater length: 37
24330   2063381 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT CCTGGATTGAGGCCTCATTCCTGGAGTTTCGCAT 

spacer length: 34 repeater length: 37
24331   2063453 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT ATTCAAATCGCTAACATTATTCAGGAAAATGATG 

spacer length: 34 repeater length: 37
24332   2063525 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT TAGTGCGCTTATCCCGCCTGTAGCTGCGTCAACTGA 

spacer length: 36 repeater length: 37
24333   2063599 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT GCGGATAGGCTCATCTGAGCGTATTTTTGCAATGC 

spacer length: 35 repeater length: 37
24334   2063672 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT CACTCGACAGGGCGACTGAAATCGCAATAAAACTA 

spacer length: 35 repeater length: 37
24335   2063745 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT CTGGATCAGGTACAACCTGCGAAGCTGCAAGACTG 

spacer length: 35 repeater length: 37
24336   2063818 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT AGAACATCCAAGACTGTCCAGATTTAATAATGAC 

spacer length: 34 repeater length: 37
24337   2063890 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT AATGCAGATAGTTATGCAGATGCAGACCCTGCAACA 

spacer length: 36 repeater length: 37
24338   2063964 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT CTTTGAGCAGAAAAACGGATTTACCTTAATGTTT 

spacer length: 34 repeater length: 37
24339   2064036 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT AAGGAAAGACACTTGCCTATCAGACTTGGATTTGTA 

spacer length: 36 repeater length: 37
24340   2064110 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT TTCCCAAATCTGCCGAGATGCTGTAGACTCTTATC 

spacer length: 35 repeater length: 37
24341   2064183 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT CGGGGCTTCTCGTTTCAGGACTCTTTCACAATTTCAA 

spacer length: 37 repeater length: 37
24342   2064258 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT TTTCTTTTTGTTACCTTATCCGGTAAAATCGTTAT 

spacer length: 35 repeater length: 37
24343   2064331 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT CGGAATTGAATGTATTAACTGCTGAAGGGCGTTCGG 

spacer length: 36 repeater length: 37
24344   2064405 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT TCGTATCTCAAAATTACTTGCGTTCATTCGAAAA 

spacer length: 34 repeater length: 37
24345   2064477 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT AGCACCGTATAGACTTAGTTCAGGTCTTGAACTTA 

spacer length: 35 repeater length: 37
24346   2064550 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT GCGAGAAAGAAGTAGTTTCGACAATCGAAAATAAA 

spacer length: 35 repeater length: 37
24347   2064623 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT CTAGAGAGTCGTATCAGGGAGTTATAGAGCGACTTA 

spacer length: 36 repeater length: 37
24348   2064697 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT TCGCATTCCAATGCTGGCGTAAGGAGTGCTCTTAA 

spacer length: 35 repeater length: 37
24349   2064770 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT CTTCCAGAGTACCGGAATCTTTGAGTTTGTCAGG 

spacer length: 34 repeater length: 37
24350   2064842 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT TACAAGGAATTGGTACAGTAGTACCGGAATGAG 

spacer length: 33 repeater length: 37
24351   2064913 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT AGGAATCGCAAGAAAGCAAAATACCAGAACAAGG 

spacer length: 34 repeater length: 37
24352   2064985 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT CTCCTGTACTCCAAGCGGCTGTAGAAGTTGCAAAA 

spacer length: 35 repeater length: 37
24353   2065058 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT TCAGAAGTGCGCTCAGTTGCGACCTGAACAATGGTT 

spacer length: 36 repeater length: 37
24354   2065132 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT TTCGCCGGTTGTGGTCGAGAGAAGCCGTTCCTTA 

spacer length: 34 repeater length: 37
24355   2065204 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT TCTAATCAGTCCTTAGAGGGTTGCCCTGATCCA 

spacer length: 33 repeater length: 37
24356   2065275 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT TTATTATAACAGGCGACTCCCTTAGAAAATCTAAT 

spacer length: 35 repeater length: 37



24357   2065348 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT GATTTTTTATAAAACACTACTGTATTAATTCCG 
spacer length: 33 repeater length: 37

24358   2065419 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT TTCGCCAACAAACACGGGGATGTTGTTGACT spacer 
length: 31 repeater length: 37

24359   2065488 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT CTGTGGGATTTCCTCGCTTTCCCGTTTTGAGAAAGC 
spacer length: 36 repeater length: 37

24360   2065562 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT TTGTATATATACCTTCCTACTTATCCTAAAAATTAA 
spacer length: 36 repeater length: 37

24361   2065636 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT CATCAAGGATTAAGGGGGCAGGGAGGTCAAAGCCG 
spacer length: 35 repeater length: 37

24362   2065709 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT CAGTGGATAGCAACACATCAGCCGTCAGACTTCT 
spacer length: 34 repeater length: 37

24363   2065781 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT TGCGCAGGAGTCTTTAGTCTGTACTTATCCACAT
24364   
24365   
24366   crispr 8
24367   1285762 TCATTTGGATCCTCCTCATTTGGATTCTCCTCATTTGGAT 

TCTCCTCATTTGGATTCTCCTCATTTGGATTCTCCTCATTTGGATTCTCCTCATTTGGATTCTC spacer length: 64 
repeater length: 40

24368   1285867 TCATTTGGATCCTCCTCATTTGGATTCTCCTCATTTGGAT 
TCTCCTCATTTGGATTCTCCTCATTTGGATTCTCCTCATTTGGATTCTCCTCATTTGGATTCTCCTCATTTGGATTCTCCTCATTT
GGATTCTC spacer length: 94 repeater length: 40

24369   1286002 TCATTTGGATCCTCCTCATTTGGATTCTCCTCATTTGGAT 
TTGGCTAGAAAAAGCCTGAGATTAGCCCTATATTAAAACTAAATTTCTTGTTGGGATATTATCAAACCCTTTATAAATACAAGAAA
AACCTCTT

24370   
24371   
24372   GCA_001402855.1_ASM140285v1_genomic.fna(findCrispr):
24373   START       REPEAT                           

SPACER                                             
24374   crispr 1
24375   1522559 AGACCTTTGAGGGA TTGAAACGATAAAGAATAAGCCAGGCTCGCGGGGGAAACATTCACGTTAAAAT spacer 

length: 53 repeater length: 14
24376   1522627 AGACCTTTGAGGGA TTGAAACTTATCCATGTTAAGCTTTCCGAGTCCTTGGTATAATCGTTAAAAT spacer 

length: 52 repeater length: 14
24377   1522694 AGACCTTTGAGGGA TTGAAACGCTTTATTTTAGCCGTGGTTTTTGAAGGACTTATATTGTTAAAAT spacer 

length: 52 repeater length: 14
24378   1522761 AGACCTTTGAGGGA TTGAAACGAAAAAGCAGGAGGGCCGCAACCAATAACTCTTTTATGTGTTAAAAT spacer 

length: 54 repeater length: 14
24379   1522830 AGACCTTTGAGGGA TTGAAACCATTGTGTATTTTTTAGGGAGTAGTTTGATAAGTTCGGTTAAAAT spacer 

length: 52 repeater length: 14
24380   1522897 AGACCTTTGAGGGA TTGAAACTCCATAGAAAGACCAGGACGAGAGGCAGGGGGAGAAGGTTAAAAT spacer 

length: 52 repeater length: 14
24381   1522964 AGACCTTTGAGGGA TTGAAACTCGTGACCATTATTTCTAATGTGCCAGATCCATTTAGTTAAAAT spacer 

length: 51 repeater length: 14
24382   1523030 AGACCTTTGAGGGA TTGAAACAGCTGTAGCAGGTGTTACATTGCCAGCCCCTAAAGTAGTTAAAAT spacer 

length: 52 repeater length: 14
24383   1523097 AGACCTTTGAGGGA TTGAAACCAATTACAGATTTTCGCTCAATTATTCCTTTCACGGTTAAAAT spacer 

length: 50 repeater length: 14
24384   1523162 AGACCTTTGAGGGA TTGAAACGCAAGAAAAAATTAGAAATGATATAATTTAAAGGTTGTTAAAAT spacer 

length: 51 repeater length: 14
24385   1523228 AGACCTTTGAGGGA TTGAAACATTCTCTTGTGTATGCACTCATTGTTCTTCCTCAATATACTATAGTTAAAAT 

spacer length: 59 repeater length: 14
24386   1523302 AGACCTTTGAGGGA TTGAAACAGTTTTAAACCGGACAGCAGGGCCGGGCTTTACGCTGGTTAAAAT spacer 

length: 52 repeater length: 14
24387   1523369 AGACCTTTGAGGGA TTGAAACTTGTAAGGGCCCCGGCTTCTATCGCCCATTTCCCATGTTAAAAT spacer 

length: 51 repeater length: 14
24388   1523435 AGACCTTTGAGGGA GAGGGATTGAAACCTATACACTTGAATTGTAGCGTCTGAATCGCCTGTTAA
24389   
24390   
24391   crispr 2
24392   2368911 TACAGTTTTACGGCTTCTTC 

ATAGTTGCCCTGCCTCTGATGAATCATTCCAAGCTGGTGCAGTGTTGATGCAATTCCGCTTTTGTTCCCGAGCTCTTCTGCAATTT
TCAGGGACTGGTT spacer length: 99 repeater length: 20

24393   2369031 TACAGTTTTACGGCTTCTTC 
ATAGTTGCCCTGATCCTGATGAATCGTTCCAAGATTGTGCAGTGTGTGTGCAATTCCGCTTTTGTTCCCGAGCTCTTCTGCAATTT
TCAGGGACTGGTT spacer length: 99 repeater length: 20

24394   2369151 TACAGTTTTACGGCTTCTTC 
TTGAAACTCACTATTTATCAGGTATTCAGCGGAAGCTGTATTACAGTTAAAATCAGACCTTTGAGGGATTGAAACACGTAGAACGC
ACCGAAATAATTT

24395   



24396   
24397   crispr 3
24398   1974588 GGAACAAAAATATCAGGAATAA AGATATTAGAACAGAAATATC spacer length: 21 repeater 

length: 22
24399   1974632 GGAACAAAAATATCAGGAATAA GGATATTAGAACAGAAATATCAGGAACAAAAATATC spacer length: 

36 repeater length: 22
24400   1974691 GGAACAAAAATATCAGGAATAA AAACCTATACACTTGAATTGTAGCGTCTGAATCGCC
24401   
24402   
24403   crispr 4
24404   2934913 GTTATAGGCACAATTAATGTTGG 

AGAGCATCCTTCTGGAATTGCAGTCGCAGGAACAAATGCATATGTGGTCAATATCAACAGCAATACTGTCACTGTGATTAATACGA
TAAACAACAA spacer length: 96 repeater length: 23

24405   2935033 GTTATAGGCACAATTAATGTTGG 
GAAGAATCCTGCTGGAATTGCGGTTGCAGGAACAAATGCATATGTGACCAATGCTAACAGCAACACTGTAACTGTAATTAACACGA
TAAACAACAA spacer length: 96 repeater length: 23

24406   2935153 GTTATAGGCACAATTAATGTTGG 
AACTCACTATTTATCAGGTATTCAGCGGAAGCTGTATTACAGTTAAAATCAGACCTTTGAGGGATTGAAACACGTAGAACGCACCG
AAATAATTTT

24407   
24408   
24409   crispr 5
24410   2247449 GGATCAAGCTGAATGGCTTTATCA 

TAGGCATCTATTGCTTCATCATACTTACCTAAACTATAGAGAGCGCTTCCTTTATTATTCCAAGCAAATGAATTGCT spacer 
length: 77 repeater length: 24

24411   2247551 GGATCAAGCTGAATGGCTTTATCA 
AAGGCATTTATTGCTTCATCATACCTACTTAAGCTATCGAGAGTGCATCCTTTGTTATCCCAAGCAATTGAATTGTT spacer 
length: 77 repeater length: 24

24412   2247653 GGATCAAGCTGAATGGCTTTATCA 
TTAGGAACAAAGCTTAATTTAAAAGAAAATAATATTTAAAAATTTCAGCAGAAAGTATTGTTTTAACTTAAAAAAAG

24413   
24414   
24415   crispr 6
24416   2264390 TCTTATCTACATTCTTATCTACAG CTGTATCATCTGTAGTTTTATCTGTA spacer length: 26 

repeater length: 24
24417   2264441 TCTTATCTACATTCTTATCTACAG TTGTATCATCTGTAGTTTTGTCATCTGTAGTTTTGTCTACA spacer 

length: 41 repeater length: 24
24418   2264507 TCTTATCTACATTCTTATCTACAG GGTAATTTTGTGCAGGAGTTTTTAGTCTGTACTTATCCAAA
24419   
24420   
24421   crispr 7
24422   1517073 GTTAAAATCAGACCTTAGAGGGATTGAAAC ATTATGTATCGCCCAATATCTTTCTATTTTCTCTTTATCC 

spacer length: 40 repeater length: 30
24423   1517144 GTTAAAATCAGACCTTAGAGGGATTGAAAC GTTTCAGGCTCGATTTCTAAAGCCTACGGCACTA spacer 

length: 34 repeater length: 30
24424   1517209 GTTAAAATCAGACCTTAGAGGGATTGAAAC GAAAGTAAACAGTATCAGATTTGGATCTGCAAAAATAG spacer 

length: 38 repeater length: 30
24425   1517278 GTTAAAATCAGACCTTAGAGGGATTGAAAC ACAAAAGAAGAAATCGAATCAAGAGCGAAAGAGCTT spacer 

length: 36 repeater length: 30
24426   1517345 GTTAAAATCAGACCTTAGAGGGATTGAAAC TGCACTCTTACGTTCAGAGCCGGTTCAACCAGATCAAGA 

spacer length: 39 repeater length: 30
24427   1517415 GTTAAAATCAGACCTTAGAGGGATTGAAAC CCGTGCAGCTTATCCAGACAATTATGAACTGTGCGAAA spacer 

length: 38 repeater length: 30
24428   1517484 GTTAAAATCAGACCTTAGAGGGATTGAAAC ATCAGGCACGATTTCCCTATATCCTGAATAAATCATA spacer 

length: 37 repeater length: 30
24429   1517552 GTTAAAATCAGACCTTAGAGGGATTGAAAC TCCTTAACAAGCTGTCTTGCCCTGGTCTTTTGATCCT spacer 

length: 37 repeater length: 30
24430   1517620 GTTAAAATCAGACCTTAGAGGGATTGAAAC AATTCTTTTAAACATTGGAAAAAGTAAACTCGGAT spacer 

length: 35 repeater length: 30
24431   1517686 GTTAAAATCAGACCTTAGAGGGATTGAAAC ATAGTTCCTTAAGGCACAGTCCCTCCGGGCTTAA spacer 

length: 34 repeater length: 30
24432   1517751 GTTAAAATCAGACCTTAGAGGGATTGAAAC CTCGTTGAAAGGATCTGAGAAAAGAGAATATCCGC spacer 

length: 35 repeater length: 30
24433   1517817 GTTAAAATCAGACCTTAGAGGGATTGAAAC GCCTTTGTCATAGCTCTTAAAAGCTCGTATTCAGC spacer 

length: 35 repeater length: 30
24434   1517883 GTTAAAATCAGACCTTAGAGGGATTGAAAC CTCGTTGAAAGGATCCGAAAAGGGAGAATATCCGCG spacer 

length: 36 repeater length: 30
24435   1517950 GTTAAAATCAGACCTTAGAGGGATTGAAAC ACAGTCCCGTACCCTGGAAGAGTGACGTAGAACTT spacer 

length: 35 repeater length: 30
24436   1518016 GTTAAAATCAGACCTTAGAGGGATTGAAAC CAAACCCGAGATGCCGGAACACCTGTATTTTTTTCA spacer 

length: 36 repeater length: 30



24437   1518083 GTTAAAATCAGACCTTAGAGGGATTGAAAC GTTGAGCGTTGCGAAGAATACTATCACATCGACTA spacer 
length: 35 repeater length: 30

24438   1518149 GTTAAAATCAGACCTTAGAGGGATTGAAAC TGAGTACAAACAAGTTTTACCTGATCTTCCTCTTTGAG spacer 
length: 38 repeater length: 30

24439   1518218 GTTAAAATCAGACCTTAGAGGGATTGAAAC ATGCTAACATGTAAAAAATATTTCCCATCAATGCA spacer 
length: 35 repeater length: 30

24440   1518284 GTTAAAATCAGACCTTAGAGGGATTGAAAC CCCTTAATCACATCTGAAGTTGCAACCCTGGCAATG spacer 
length: 36 repeater length: 30

24441   1518351 GTTAAAATCAGACCTTAGAGGGATTGAAAC ATTGCAGAAGAAGTGAAGCACCAGGATAATGAT spacer 
length: 33 repeater length: 30

24442   1518415 GTTAAAATCAGACCTTAGAGGGATTGAAAC AAATTAACTGGAAGATCGTTAGAAGCTGCCATTACCT spacer 
length: 37 repeater length: 30

24443   1518483 GTTAAAATCAGACCTTAGAGGGATTGAAAC GAACACCTGGACCTTCCTGACGGATCCGTCAGGT spacer 
length: 34 repeater length: 30

24444   1518548 GTTAAAATCAGACCTTAGAGGGATTGAAAC GTCTTCCGGCTTCGCATCGGTGTCAACTTTCAAAAC spacer 
length: 36 repeater length: 30

24445   1518615 GTTAAAATCAGACCTTAGAGGGATTGAAAC ATCAAGACAAACATCAGCAGGACATTAATAACCTGT spacer 
length: 36 repeater length: 30

24446   1518682 GTTAAAATCAGACCTTAGAGGGATTGAAAC AGATGTCTTTCAATGTTTTTTACGCGCTGGATGAG spacer 
length: 35 repeater length: 30

24447   1518748 GTTAAAATCAGACCTTAGAGGGATTGAAAC TCCTAACCACGACAAAAGAGCTCATAGAACAGGCAG spacer 
length: 36 repeater length: 30

24448   1518815 GTTAAAATCAGACCTTAGAGGGATTGAAAC ATAATATGTATTTATCAAAAGGCAGATCCAGAATGGA spacer 
length: 37 repeater length: 30

24449   1518883 GTTAAAATCAGACCTTAGAGGGATTGAAAC TATTAATGTATGTAAAGCACTAGCCGGGCAGTTAA spacer 
length: 35 repeater length: 30

24450   1518949 GTTAAAATCAGACCTTAGAGGGATTGAAAC AATCGACCCTGAATGGTCCTGTATTTGAGTAGCA spacer 
length: 34 repeater length: 30

24451   1519014 GTTAAAATCAGACCTTAGAGGGATTGAAAC TCCAGAGCGGCTTCTACTGCATTTTTCAGGTTCTTG spacer 
length: 36 repeater length: 30

24452   1519081 GTTAAAATCAGACCTTAGAGGGATTGAAAC CTTGTATCTCTACGTTATCAGCCGTCCCATCACAAAC spacer 
length: 37 repeater length: 30

24453   1519149 GTTAAAATCAGACCTTAGAGGGATTGAAAC TTAAAACATGCTCGTTTTTGGGTTGTGCCATATCAGA spacer 
length: 37 repeater length: 30

24454   1519217 GTTAAAATCAGACCTTAGAGGGATTGAAAC TCGTCATTCTAGGCTCAACTACGAGTTGAGCTTTTTG spacer 
length: 37 repeater length: 30

24455   1519285 GTTAAAATCAGACCTTAGAGGGATTGAAAC GCAAATATAAGGCAGATATTTTCTAGACTCGATTT spacer 
length: 35 repeater length: 30

24456   1519351 GTTAAAATCAGACCTTAGAGGGATTGAAAC GGTTAAAAGCTGCTCAGGAAATTGGATTATCCGAG spacer 
length: 35 repeater length: 30

24457   1519417 GTTAAAATCAGACCTTAGAGGGATTGAAAC TTGCAGACTCGTTGCGTTGTACTCAGTCTGAGCGG spacer 
length: 35 repeater length: 30

24458   1519483 GTTAAAATCAGACCTTAGAGGGATTGAAAC AGCATTACACGGGTGATCCAGACTTCGTTGTCTGT spacer 
length: 35 repeater length: 30

24459   1519549 GTTAAAATCAGACCTTAGAGGGATTGAAAC TTTCTCTAAGTCTTGCGTACAAGACTTTATCGGTGAT spacer 
length: 37 repeater length: 30

24460   1519617 GTTAAAATCAGACCTTAGAGGGATTGAAAC TTAGAGCGAGCTTTTAAGAGGGATTCTGCGAAGCGT spacer 
length: 36 repeater length: 30

24461   1519684 GTTAAAATCAGACCTTAGAGGGATTGAAAC TTTATTCTTGTGTGTTTCTTATGGGTTCCGATTACTG spacer 
length: 37 repeater length: 30

24462   1519752 GTTAAAATCAGACCTTAGAGGGATTGAAAC ATTTTCTTCATAATTACTCAACCTCTTATGATGTTGT spacer 
length: 37 repeater length: 30

24463   1519820 GTTAAAATCAGACCTTAGAGGGATTGAAAC TAGTTCTCAATGAAAATGGAATAGGCGTGAACCTTA spacer 
length: 36 repeater length: 30

24464   1519887 GTTAAAATCAGACCTTAGAGGGATTGAAAC GGAAAAAGAAAATGTGATGCTGAATAACGCGCA spacer 
length: 33 repeater length: 30

24465   1519951 GTTAAAATCAGACCTTAGAGGGATTGAAAC ATTAATACTGAAAAGTGGGATGTGCCTGGAGCTAT spacer 
length: 35 repeater length: 30

24466   1520017 GTTAAAATCAGACCTTAGAGGGATTGAAAC ATAAAGTACAGAAACGAAAAATATTAAAGAAGCTT spacer 
length: 35 repeater length: 30

24467   1520083 GTTAAAATCAGACCTTAGAGGGATTGAAAC AAAGAGCAAACGATGCAGGGTCTAAACAAGGCTC spacer 
length: 34 repeater length: 30

24468   1520148 GTTAAAATCAGACCTTAGAGGGATTGAAAC CTCACAGATTCTGAGAAGGACGAAATTATAAAAAT spacer 
length: 35 repeater length: 30

24469   1520214 GTTAAAATCAGACCTTAGAGGGATTGAAAC AGCATACTTCGCGGCTGCATGAATCCCTTTAAGCCT spacer 
length: 36 repeater length: 30

24470   1520281 GTTAAAATCAGACCTTAGAGGGATTGAAAC TTCACAGGGCTTAACACTGTCGTTTTTTACAAGAAAT spacer 
length: 37 repeater length: 30

24471   1520349 GTTAAAATCAGACCTTAGAGGGATTGAAAC CCTGGAAACGCGGGAATTTCTTTTGGGTCAATATA spacer 
length: 35 repeater length: 30

24472   1520415 GTTAAAATCAGACCTTAGAGGGATTGAAAC CATTGAGCTCCTGAATCAATGGAGTGCCTGCAACCA spacer 



length: 36 repeater length: 30
24473   1520482 GTTAAAATCAGACCTTAGAGGGATTGAAAC TCAATTAGCCCGTTCTCGTTAATCAGCCCGTCCGCA spacer 

length: 36 repeater length: 30
24474   1520549 GTTAAAATCAGACCTTAGAGGGATTGAAAC CTGGTTTTAGACAAGATCTTAGACGTGATGATCTCAG spacer 

length: 37 repeater length: 30
24475   1520617 GTTAAAATCAGACCTTAGAGGGATTGAAAC GTGTCCACGTTGTTCCGGCCCCAATCGTCCCAGTCATGT 

spacer length: 39 repeater length: 30
24476   1520687 GTTAAAATCAGACCTTAGAGGGATTGAAAC TCATGTCCGTTGTTTCTTATGTGCCAGATCCATT spacer 

length: 34 repeater length: 30
24477   1520752 GTTAAAATCAGACCTTAGAGGGATTGAAAC CAAAATACACACAGTACGACGAAAAAATCAGAACT spacer 

length: 35 repeater length: 30
24478   1520818 GTTAAAATCAGACCTTAGAGGGATTGAAAC GATCAAGAGTGCAGCATCCTCTATTCTCTCAGCCT spacer 

length: 35 repeater length: 30
24479   1520884 GTTAAAATCAGACCTTAGAGGGATTGAAAC CATACTAGACCTACAATGAAAATGTAGAGGGGGCC spacer 

length: 35 repeater length: 30
24480   1520950 GTTAAAATCAGACCTTAGAGGGATTGAAAC TAAGGATAGGTGTATCAAGCTGGATTTGTTCATCTATT spacer 

length: 38 repeater length: 30
24481   1521019 GTTAAAATCAGACCTTAGAGGGATTGAAAC GGATGTAATTGATAGTATTCAGGCAGGAGAAAA spacer 

length: 33 repeater length: 30
24482   1521083 GTTAAAATCAGACCTTAGAGGGATTGAAAC GGTTTTAATTCCTGCCATCGGATCACCTTTAAGCTG spacer 

length: 36 repeater length: 30
24483   1521150 GTTAAAATCAGACCTTAGAGGGATTGAAAC AAATTCCAGCGTGAAAGATGAATACGGCAATACAG spacer 

length: 35 repeater length: 30
24484   1521216 GTTAAAATCAGACCTTAGAGGGATTGAAAC GTGGTTCGTCCCTCCGAACGGGATCATTACAACTA spacer 

length: 35 repeater length: 30
24485   1521282 GTTAAAATCAGACCTTAGAGGGATTGAAAC GTTTCTGCGCTCCGTCCTGCGTACTGCAGGCAGATAT spacer 

length: 37 repeater length: 30
24486   1521350 GTTAAAATCAGACCTTAGAGGGATTGAAAC TCAATGCAAATAGGCACATGGCAAGCCCGCCTAGA spacer 

length: 35 repeater length: 30
24487   1521416 GTTAAAATCAGACCTTAGAGGGATTGAAAC GACAGTTCTTGAAGACCCATCAATCGTTGCGGTAAC spacer 

length: 36 repeater length: 30
24488   1521483 GTTAAAATCAGACCTTAGAGGGATTGAAAC AGAATGATAACCACTACAAGCACCAACAGTCCGAG spacer 

length: 35 repeater length: 30
24489   1521549 GTTAAAATCAGACCTTAGAGGGATTGAAAC TTTTTAATGAGATCTGCTCTAACAAACTAAAATAAT spacer 

length: 36 repeater length: 30
24490   1521616 GTTAAAATCAGACCTTAGAGGGATTGAAAC CTTAAAGAGTGATCTTAAAACCCTTACAGATCAT spacer 

length: 34 repeater length: 30
24491   1521681 GTTAAAATCAGACCTTAGAGGGATTGAAAC GATGATAGAAGGGAAGATGAAATGCGGAATCGCCG spacer 

length: 35 repeater length: 30
24492   1521747 GTTAAAATCAGACCTTAGAGGGATTGAAAC AGGACTTCGAGGGAGGTATCTGCTGCGTTGACGAAGT spacer 

length: 37 repeater length: 30
24493   1521815 GTTAAAATCAGACCTTAGAGGGATTGAAAC GTATATGCTTTTTCGAAAAGAGAGAGCGTAGACCA spacer 

length: 35 repeater length: 30
24494   1521881 GTTAAAATCAGACCTTAGAGGGATTGAAAC GTCCTATAATCTGCGTGGATGAGGAAACAGGAAGA spacer 

length: 35 repeater length: 30
24495   1521947 GTTAAAATCAGACCTTAGAGGGATTGAAAC CTTTTTCCCAGCTTCGATTACTTCAGGTTTAAGCGG spacer 

length: 36 repeater length: 30
24496   1522014 GTTAAAATCAGACCTTAGAGGGATTGAAAC TTTTTCATGGGAGCACTCGAGAAGGCAGTCCGA spacer 

length: 33 repeater length: 30
24497   1522078 GTTAAAATCAGACCTTAGAGGGATTGAAAC ATTAGTGATTGCTCCTTATCGCCTTCGCTTCTGCAAG spacer 

length: 37 repeater length: 30
24498   1522146 GTTAAAATCAGACCTTAGAGGGATTGAAAC ATGCCCCATAGATCACATCAGAAGCTTTGTAAGTCTGCT 

spacer length: 39 repeater length: 30
24499   1522216 GTTAAAATCAGACCTTAGAGGGATTGAAAC ACTGTTATTAGTGACGGTACTACAATTGAAGGAT spacer 

length: 34 repeater length: 30
24500   1522281 GTTAAAATCAGACCTTAGAGGGATTGAAAC GAAGAATTGAACGCAATTCTTGAGAAAGCTAAGAAAT spacer 

length: 37 repeater length: 30
24501   1522349 GTTAAAATCAGACCTTAGAGGGATTGAAAC CATTTCATGCATTTATACTTGTTTGAGCCTGTCAA spacer 

length: 35 repeater length: 30
24502   1522415 GTTAAAATCAGACCTTAGAGGGATTGAAAC CACTTGAATTGTAGCGTCTGAATCGCCTGTTAAAA
24503   
24504   
24505   crispr 8
24506   2202772 ATTCGAATGCAAGATCCACTAAAACAAGGATTGAAAC ACAACAAGAATCAGGTGATAGTGAATGGTGTATACG 

spacer length: 36 repeater length: 37
24507   2202846 ATTCGAATGCAAGATCCACTAAAACAAGGATTGAAAC TCGAAGCTTTCAGAAAAGACAAACGCGGGAAACTT 

spacer length: 35 repeater length: 37
24508   2202919 ATTCGAATGCAAGATCCACTAAAACAAGGATTGAAAC ATATTAATGGCGACCGAAGCAATCAGAGAACTAT 

spacer length: 34 repeater length: 37
24509   2202991 ATTCGAATGCAAGATCCACTAAAACAAGGATTGAAAC TTTCCTTGCATGTATCACCCGTCCCAGTGAAGATT 

spacer length: 35 repeater length: 37



24510   2203064 ATTCGAATGCAAGATCCACTAAAACAAGGATTGAAAC CACAATACATGATACTCCACAAAAATGGGGTAATG 
spacer length: 35 repeater length: 37

24511   2203137 ATTCGAATGCAAGATCCACTAAAACAAGGATTGAAAC TGGTAGTGCTCAATTCCAGCCCTGAGCCATTCGTT 
spacer length: 35 repeater length: 37

24512   2203210 ATTCGAATGCAAGATCCACTAAAACAAGGATTGAAAC TTCTTATATTTGTCGTCTTTATTTTTTACAGGGACA 
spacer length: 36 repeater length: 37

24513   2203284 ATTCGAATGCAAGATCCACTAAAACAAGGATTGAAAC ATATCTTCTTTGTATCCATTGGCAAGACATCAAGCC 
spacer length: 36 repeater length: 37

24514   2203358 ATTCGAATGCAAGATCCACTAAAACAAGGATTGAAAC CACTGAAGAATCCAAGCGGGAAGGTAATTTCAACCA 
spacer length: 36 repeater length: 37

24515   2203432 ATTCGAATGCAAGATCCACTAAAACAAGGATTGAAAC TGCTGCGGTTCCTATACCGTTCCTCCGCTTGCATAAT 
spacer length: 37 repeater length: 37

24516   2203507 ATTCGAATGCAAGATCCACTAAAACAAGGATTGAAAC ATGGCTCGTATAGATAACCTTCCAGCAGTTCCTTT 
spacer length: 35 repeater length: 37

24517   2203580 ATTCGAATGCAAGATCCACTAAAACAAGGATTGAAAC CAATTTGGACAAGAACTTACCTGTTTCTCGTTAGA 
spacer length: 35 repeater length: 37

24518   2203653 ATTCGAATGCAAGATCCACTAAAACAAGGATTGAAAC TCTCCTGGGAGTGCAGAGGGCACAGCGGGAAGACC 
spacer length: 35 repeater length: 37

24519   2203726 ATTCGAATGCAAGATCCACTAAAACAAGGATTGAAAC TTTCCTTTTTCATCTCTTCGTACTCATCCAATACT 
spacer length: 35 repeater length: 37

24520   2203799 ATTCGAATGCAAGATCCACTAAAACAAGGATTGAAAC CGCCTATGTACAGCTGAGCGTTCGTACCGGATACT 
spacer length: 35 repeater length: 37

24521   2203872 ATTCGAATGCAAGATCCACTAAAACAAGGATTGAAAC CTTTCAAGGACAATCGACTGCACCCGCGTACAATAT 
spacer length: 36 repeater length: 37

24522   2203946 ATTCGAATGCAAGATCCACTAAAACAAGGATTGAAAC TATACCTTCTCCACAGTTGCGTTCTTTTTTGTCTGA 
spacer length: 36 repeater length: 37

24523   2204020 ATTCGAATGCAAGATCCACTAAAACAAGGATTGAAAC AGTCGGGGAGTTCAGTTATAAGCCTGATTAAATTAA 
spacer length: 36 repeater length: 37

24524   2204094 ATTCGAATGCAAGATCCACTAAAACAAGGATTGAAAC CGTTAGATCAAACGAAAAAATAAAATCAAAATG 
spacer length: 33 repeater length: 37

24525   2204165 ATTCGAATGCAAGATCCACTAAAACAAGGATTGAAAC TAGTCATACCATCCTCGACCATGTCCGGTGAGAA 
spacer length: 34 repeater length: 37

24526   2204237 ATTCGAATGCAAGATCCACTAAAACAAGGATTGAAAC CGGGTGAAAGACCTATCAGGGATGAACTGAAGAATTC 
spacer length: 37 repeater length: 37

24527   2204312 ATTCGAATGCAAGATCCACTAAAACAAGGATTGAAAC AATTCTACAAACGTTTCGTGATCCTCGGCATTTACG 
spacer length: 36 repeater length: 37

24528   2204386 ATTCGAATGCAAGATCCACTAAAACAAGGATTGAAAC TTACAAGTGAGTGGTTAGGCAATCCCATCTACA 
spacer length: 33 repeater length: 37

24529   2204457 ATTCGAATGCAAGATCCACTAAAACAAGGATTGAAAC TCTTTCGTCTCAGGTCTCTTTCAGGGTGGGGAAA 
spacer length: 34 repeater length: 37

24530   2204529 ATTCGAATGCAAGATCCACTAAAACAAGGATTGAAAC TCTTTCGTCTCAGGTCTCTTTCAGGGTGGGGAAA 
spacer length: 34 repeater length: 37

24531   2204601 ATTCGAATGCAAGATCCACTAAAACAAGGATTGAAAC TGGATGTGGGGATAACCGTTTAGCATGGGTAGGCG 
spacer length: 35 repeater length: 37

24532   2204674 ATTCGAATGCAAGATCCACTAAAACAAGGATTGAAAC CGTTTAAAGACTCCTGCCCGGCTCCTGTTGTCTTCG 
spacer length: 36 repeater length: 37

24533   2204748 ATTCGAATGCAAGATCCACTAAAACAAGGATTGAAAC AGGTATTCAGCGGAAGCTGTATTACAGTTAAAATCA
24534   
24535   
24536   crispr 9
24537   906101 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT ACCCCGGAAGCCGAACGCGAAAAAGGGATGAAAT 

spacer length: 34 repeater length: 37
24538   906173 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT AGTATCAAAATTAACCTACAGGCGGCTTTTAGATG 

spacer length: 35 repeater length: 37
24539   906246 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT AACATCCTGCTTATTATTTTATCATGAGTAAGT 

spacer length: 33 repeater length: 37
24540   906317 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT AACTTGGCTAAAAATAAGTTAACTAGTGGAGTA 

spacer length: 33 repeater length: 37
24541   906388 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT ATAATAAGGGTATCCTCCACCTCTTCGCAATGGT 

spacer length: 34 repeater length: 37
24542   906460 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT TACTTTGATTCCTGCAAAACCGTAATACCTGTCTGC 

spacer length: 36 repeater length: 37
24543   906534 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT GGGGAATAATCCGAGTCATAGATAGCACACTGATGGTAA 

spacer length: 39 repeater length: 37
24544   906611 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT GAAGAGAAAAACAATAACAGTAACCTAACTAATAA 

spacer length: 35 repeater length: 37
24545   906684 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT AAAGTGTAAATATGTCGAACGTAACGAAGTAGAAA 

spacer length: 35 repeater length: 37
24546   906757 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT ATTAACACCTCCTCGCGCCCGTCCGGGTGAATTC 

spacer length: 34 repeater length: 37
24547   906829 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT CTGTGCGTATTCATCAGCCTTTTTAAACTTCTTT 



spacer length: 34 repeater length: 37
24548   906901 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT AATGTCAGAGAAGAGCTTACCCTGGCATATAGGAG 

spacer length: 35 repeater length: 37
24549   906974 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT GCGTTATAATAGGGGATCTTGTGACCAGAGAGGA 

spacer length: 34 repeater length: 37
24550   907046 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT CCCACGCGAAACATGGAGAAAGATCGCGAAATACT 

spacer length: 35 repeater length: 37
24551   907119 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT CAAAAGAAGAAATCGAAGTCGAGAACGCTGTAATAG 

spacer length: 36 repeater length: 37
24552   907193 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT AAAATTACCAATAAGTAACCAAACTTGTAACCG 

spacer length: 33 repeater length: 37
24553   907264 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT TATATCGAAAAGCCATATAACTAAATGTTGTAAGTT 

spacer length: 36 repeater length: 37
24554   907338 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT AGAAGAGGCTGCGCAGTTCCAATCAGGATACGA 

spacer length: 33 repeater length: 37
24555   907409 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT AAAAGAAATGATTCTAAACTTGACCCAACATGTA 

spacer length: 34 repeater length: 37
24556   907481 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT GAATGCTACAAAACCAAAAGATTCTCCAATAGTGAGAA 

spacer length: 38 repeater length: 37
24557   907557 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT TTTCTTCGGGCAGATCGGGGAGCCAGAAGAAGAGG 

spacer length: 35 repeater length: 37
24558   907630 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT ACCTGATACAGAAGGAGCTATAGACAGCGGCGATTTT 

spacer length: 37 repeater length: 37
24559   907705 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT TGTATATTTACTATATCCCCTTCGCCGACTTTAG 

spacer length: 34 repeater length: 37
24560   907777 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT TATAACCACGATCAAATTAAGAAAATGATTGTAT 

spacer length: 34 repeater length: 37
24561   907849 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT AACAAAAAGCTCAACTCGTCGTTGAGCCTAGAATGA 

spacer length: 36 repeater length: 37
24562   907923 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT CTTATATCGTGTACTGTGCGAATTCAGTCGAATCG 

spacer length: 35 repeater length: 37
24563   907996 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT GGCTATGAGATCGAGGTCTCAAGAAATATAGTTA 

spacer length: 34 repeater length: 37
24564   908068 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT CCTGACACTTGGAGGGATGACGGCGGCGGGTGTT 

spacer length: 34 repeater length: 37
24565   908140 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT ACGAAGTGACAACTTCCTCGTGATTGAAAATTGGG 

spacer length: 35 repeater length: 37
24566   908213 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT TGCTCTAATAAACATAATTGGTAAAACAGGTATGG 

spacer length: 35 repeater length: 37
24567   908286 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT TATAGTATTGGCTACTATAGTATATTGCACTTAG 

spacer length: 34 repeater length: 37
24568   908358 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT TTTGTGAGGTATGAGAATTGTAGAGAGTATAAAAA 

spacer length: 35 repeater length: 37
24569   908431 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT AAATTTTTCCTCTATTTGGCTAGAAAAAGCCTGAG
24570   
24571   
24572   crispr 10
24573   365893 GCAGAAGTCTTCAAATTCTTCTACTGCTTCTAAATAAGCT 

GTGAAGAAATAGGTTCTGCAGGGTAGATGAGTTATAAACCAACTGCAGAACCCGGGGTATAACGGGGGACGAACAAAATAGAGAAA
GGAGTGAGGGATTGAAATGATCATAAATTTTGAGTATTCAAAGATTGTACAGTTCTTCCA spacer length: 146 
repeater length: 40

24574   366080 GCAGAAGTCTTCAAATTCTTCTACTGCTTCTAAATAAGCT 
GTAGAGAAATAGGTTATGCAGGATAGATGGGTTATAAACCCAACTGCATAGCTCAGGGGATAACGGGGACGAACAAAATAGAGAAA
GGAGTGAGGGATTGAAATGATCATAAATTTTGAGTATTCAAAGATTACAAAGATCTTCCA spacer length: 146 
repeater length: 40

24575   366267 GCAGAAGTCTTCAAATTCTTCTACTGCTTCTAAATAAGCT 
TTGGCTAGAAAAAGCCTGAGATTACTACTATATTAAAACTAAATTTCTTGTTGGGATATTATCAAACCCTTTATAAATACAAGAAA
AACAGCGTTTTTTAGAGGTTTGGAAATATCTCAGTATACGCCTTTCTTTTTATTAAACTT

24576   
24577   
24578   GCA_001412615.1_ASM141261v1_genomic.fna(findCrispr):
24579   START       REPEAT                           

SPACER                                             
24580   crispr 1
24581   1340093 AATCATAA CAAATAGAACTGAAAGACCGCTCCCCGCCCCCTACGCAGATTTCTCGATTAGCTCGCCCACGC 

spacer length: 63 repeater length: 8
24582   1340165 AATCATAA CAAATAGAACTGAAAGACTTCACCGCTGTCTCTCACTTCAACCTCTGACAGTAGATG spacer 

length: 57 repeater length: 8
24583   1340231 AATCATAA CAAATAGAACTGAAAGCTCCACGTAGAGCTTCTTTACTAAGAACGACTTCCCGGCCCGTCT 

spacer length: 61 repeater length: 8
24584   1340301 AATCATAA CAAATAGAACTGAAAGACCTTAACGACGCGAAAACCATGCCTGAACACCTTATCGGATAC spacer 



length: 60 repeater length: 8
24585   1340370 AATCATAA CAAATAGAACTGAAAGTATCTCCCTTCCTTGATGTACTCTAACATTTTTTCGCTAATGGT spacer 

length: 60 repeater length: 8
24586   1340439 AATCATAA CAAATAGAACTGAAAGCTGTCAAACTTCAGTGCCTCTGGTCTAGCAAAAAACGCTAGCCT spacer 

length: 60 repeater length: 8
24587   1340508 AATCATAA CAAATAGAACTGAAAGTACTCGCCGTCCAAGTCCTTGATGAACGCCACTGAGTCCAGGT spacer 

length: 59 repeater length: 8
24588   1340576 AATCATAA AGAGAATTGTAAGCTTAGCAACATCATCACCACAACCTACATCTATGTGGTGGAGAACA
24589   
24590   
24591   crispr 2
24592   307914 TTACAATTCTCTTTTGAGTTATGC TTGACGCGTATGTTGGTGAACTCCACCTCGCGGCACGAGAACCACG 

spacer length: 46 repeater length: 24
24593   307985 TTACAATTCTCTTTTGAGTTATGC ATGCCGATGGTGCGTACGGCACGCTGAGCGCATGCTACGTGACAC spacer 

length: 45 repeater length: 24
24594   308055 TTACAATTCTCTTTTGAGTTATGC CGGTACTTTGCGAATATCCTGCCGGCTATTAGCGCGGCGCGT spacer 

length: 42 repeater length: 24
24595   308122 TTACAATTCTCTTTTGAGTTATGC TCCCGGGCCTGAAACCGTGGCCGGGCGCCCTGCCTGTGCTGAG spacer 

length: 43 repeater length: 24
24596   308190 TTACAATTCTCTTTTGAGTTATGC GTGCCCCTGTTCTAGCGTCTAGCCCACACATTTCTTCGG spacer 

length: 39 repeater length: 24
24597   308254 TTACAATTCTCTTTTGAGTTATGC ATACTTGGCTACGGCTGTTAGGTCTAGACTCTGTGCCCGCTCTGTTA 

spacer length: 47 repeater length: 24
24598   308326 TTACAATTCTCTTTTGAGTTATGC ATACGTCGATGAGATAGAGATACCCGGCGGCACGTCAACATCGAC spacer 

length: 45 repeater length: 24
24599   308396 TTACAATTCTCTTTTGAGTTATGC ACCCCGGGGGCATTGTTTGCAGCGAGAAATCCAGAAACTCTATAGAG 

spacer length: 47 repeater length: 24
24600   308468 TTACAATTCTCTTTTGAGTTATGC CAACGAGCAGACTGGCACCCTCAGCGCAGTGGCTTTCATAGTCTACAT 

spacer length: 48 repeater length: 24
24601   308541 TTACAATTCTCTTTTGAGTTATGC CTCCGCCAGCCGCCCCGAGGCAGCGAGGTATGTTAGCG spacer 

length: 38 repeater length: 24
24602   308604 TTACAATTCTCTTTTGAGTTATGC ACAGACCAAAGACAAGTACCAGTACAACGTAGACCCCATGAC spacer 

length: 42 repeater length: 24
24603   308671 TTACAATTCTCTTTTGAGTTATGC CGAAGTATATCCACTTCATAGACACGGAGACCGGAGAGAAATTCA spacer 

length: 45 repeater length: 24
24604   308741 TTACAATTCTCTTTTGAGTTATGC GTGAGCAGGGAGCTCAGCGTCACGGGAGCACACTATCTCGACACA spacer 

length: 45 repeater length: 24
24605   308811 TTACAATTCTCTTTTGAGTTATGC ACTGCATAGAGGCGTGCGACAAGGACTGTGCAGAAGAACACA spacer 

length: 42 repeater length: 24
24606   308878 TTACAATTCTCTTTTGAGTTATGC CCGCATAAGGAACGTGGCTCCCTATGCTGCGAAGGCTGCTAGG spacer 

length: 43 repeater length: 24
24607   308946 TTACAATTCTCTTTTGAGTTATGC CAGTATTTTACTTGGCTTAAAGAAGCATTAGAAGAGAGAAAGA spacer 

length: 43 repeater length: 24
24608   309014 TTACAATTCTCTTTTGAGTTATGC TTGTTATCTTTAGGTGTATGTTGTGGCCGGGCTCTAGGACCATGC spacer 

length: 45 repeater length: 24
24609   309084 TTACAATTCTCTTTTGAGTTATGC TGGTGCAGGCCGTGGCTGCTAGCTTGTTGCTGGCTTGTTCTTTAG spacer 

length: 45 repeater length: 24
24610   309154 TTACAATTCTCTTTTGAGTTATGC TAGAGAAGGCTGTATCAGACATAGCCCGCTTCTGCGCCGCCAC spacer 

length: 43 repeater length: 24
24611   309222 TTACAATTCTCTTTTGAGTTATGC AGCATAGATCTTGGCGTCGTGTAGTGGCGCCGCGAGCTTCAA spacer 

length: 42 repeater length: 24
24612   309289 TTACAATTCTCTTTTGAGTTATGC ATATACATCATCGACACGGCTAAGCCCCCGCTACAACGAGA spacer 

length: 41 repeater length: 24
24613   309355 TTACAATTCTCTTTTGAGTTATGC AAGAAGATGGTCTACTACCTCGGTAGGCGCTACGGGGTGTGTCAGT 

spacer length: 46 repeater length: 24
24614   309426 TTACAATTCTCTTTTGAGTTATGC CATTTCTTAGAGACGCACAAGTTTGCAATAGCGAAGTAAC spacer 

length: 40 repeater length: 24
24615   309491 TTACAATTCTCTTTTGAGTTATGC AGAAACAAGACAGTGTGCTGGAAGTACGTGGATTGCAATGGAGTCAT 

spacer length: 47 repeater length: 24
24616   309563 TTACAATTCTCTTTTGAGTTATGC ACCACACATTGCCTCCTCTGGCATTTATTTCTAGCAGGGTGC spacer 

length: 42 repeater length: 24
24617   309630 TTACAATTCTCTTTTGAGTTATGC CGCTATCGTGATGCCGCCGTCCATGGCCTTCCTGGCTATTATCCG spacer 

length: 45 repeater length: 24
24618   309700 TTACAATTCTCTTTTGAGTTATGC CTCGCGCGCGCCATGGGCTTCGCGCTGGCCGGCGGCACGCTGCTAG 

spacer length: 46 repeater length: 24
24619   309771 TTACAATTCTCTTTTGAGTTATGC CAGCCGAGCAGGCCCAGGTCATGCAGGCAGTCAGGCGGGCGCAGA spacer 

length: 45 repeater length: 24
24620   309841 TTACAATTCTCTTTTGAGTTATGC CCGCCCATGAAGCCCACGCCGGCCATCGGCGCCAGGCTGGGCGGGAA 

spacer length: 47 repeater length: 24
24621   309913 TTACAATTCTCTTTTGAGTTATGC CTCGCGGTAGGCTCGTATGCCCCAGCGGGCGATGAAGTAGCCGA spacer 

length: 44 repeater length: 24



24622   309982 TTACAATTCTCTTTTGAGTTATGC ACATGAGAGTACTGCCAAGCTTGTCAGCGAGTTGTTAGGAATCG spacer 
length: 44 repeater length: 24

24623   310051 TTACAATTCTCTTTTGAGTTATGC AACCGAAATGCTTACAGTTGCATGGATAGTCCCGGCATCCGTTAT spacer 
length: 45 repeater length: 24

24624   310121 TTACAATTCTCTTTTGAGTTATGC TTGTGGCCCCTTTGCAGCATCCATACCAGCAGCTCCTCAA spacer 
length: 40 repeater length: 24

24625   310186 TTACAATTCTCTTTTGAGTTATGC ATATCCCTTTGGAGGATTAACTCCGGCAGAAATAGGATAGGAAAAA 
spacer length: 46 repeater length: 24

24626   310257 TTACAATTCTCTTTTGAGTTATGC GGCTCCGGGATGTCTGGGCTAAGGCTGCTGAGCGGTTGG spacer 
length: 39 repeater length: 24

24627   310321 TTACAATTCTCTTTTGAGTTATGC ATGCTGAATTCGGATAGATTCAGCACTCATGACTTGTGCAGAATCT 
spacer length: 46 repeater length: 24

24628   310392 TTACAATTCTCTTTTGAGTTATGC ATAGTCGGGGCAGCTAACCAAACCATTCTCACCTCACTTTAAA spacer 
length: 43 repeater length: 24

24629   310460 TTACAATTCTCTTTTGAGTTATGC AGGTGTATGTCCCCGGTGGCACTAGCACATCGACCGGTAACACA spacer 
length: 44 repeater length: 24

24630   310529 TTACAATTCTCTTTTGAGTTATGC CGCATCGGTCTCCGCCGGAATAGCGGCGGACGCGGTAATGCTAT spacer 
length: 44 repeater length: 24

24631   310598 TTACAATTCTCTTTTGAGTTATGC CGGTATCATGTGTCTCATCGAACCATACACGTACGGTGCCAC spacer 
length: 42 repeater length: 24

24632   310665 TTACAATTCTCTTTTGAGTTATGC AAGAACCCCAACCTGCTGGCCTTCATCCCGAGCGCTGCCCCGA spacer 
length: 43 repeater length: 24

24633   310733 TTACAATTCTCTTTTGAGTTATGC GGGCCTTCACCCAGGGGGTTCCCCGGCCCGGCTACTCCC spacer 
length: 39 repeater length: 24

24634   310797 TTACAATTCTCTTTTGAGTTATGC GCAGAGTCACTCATTGAGAGCGCTACTGCTGGCGAGGAGA spacer 
length: 40 repeater length: 24

24635   310862 TTACAATTCTCTTTTGAGTTATGC CGGTGGATGCTAGCCCGCTGGTCTGCTATCTCTCGGATGAAGAT spacer 
length: 44 repeater length: 24

24636   310931 TTACAATTCTCTTTTGAGTTATGC CATGGCTCCCACTCCCGCTGCGCCGTCTGAGCGTGTTTA spacer 
length: 39 repeater length: 24

24637   310995 TTACAATTCTCTTTTGAGTTATGC ACACCGATTAGATGCTTGCAGAAGAAGCACTTAGCCAG spacer 
length: 38 repeater length: 24

24638   311058 TTACAATTCTCTTTTGAGTTATGC CTTTATGCTGTCGAGCTCTATCGCCTCATCCGCTACCGTGTTGCTG 
spacer length: 46 repeater length: 24

24639   311129 TTACAATTCTCTTTTGAGTTATGC AGGAATGCAGCCATGAGCACTCGGCCCGGGGGACCTTGCACTCC spacer 
length: 44 repeater length: 24

24640   311198 TTACAATTCTCTTTTGAGTTATGC CAAAACCACCACCTCCATAAACCTTGCATACGCTCTGGCGAGACGA 
spacer length: 46 repeater length: 24

24641   311269 TTACAATTCTCTTTTGAGTTATGC TTCTCTCGGTAGAGTCACCTGGTCTACTTCTGCTTCTAGGGTCCT spacer 
length: 45 repeater length: 24

24642   311339 TTACAATTCTCTTTTGAGTTATGC ATTAGGTAGCCCGGAGCCGGGAGAAACCAATGGCTGCTGTAGAAT
24643   
24644   
24645   crispr 3
24646   1335355 CTTTCAGTTCTATTTGTTATGATTC CTAGTAACTGAAGTCGGGTACGAGGAGGCACAAATGATACGTG spacer 

length: 43 repeater length: 25
24647   1335424 CTTTCAGTTCTATTTGTTATGATTC ATGGTGATGTTGAGGAAGCTAAGGCACTCCTAGAAGCCATAG spacer 

length: 42 repeater length: 25
24648   1335492 CTTTCAGTTCTATTTGTTATGATTC CTTCGGGAGTTGGCGCTCCTCACGCCCGAGGAGCCCCTCATTCA 

spacer length: 44 repeater length: 25
24649   1335562 CTTTCAGTTCTATTTGTTATGATTC AGAATATGTAAGTACACCATTTGTCAGGACTACAGAGTCA spacer 

length: 40 repeater length: 25
24650   1335628 CTTTCAGTTCTATTTGTTATGATTC 

TTGAAGGCAGCTAGTGATTGGTGGCTATCCAACGTATTAACGAAAACGTTG spacer length: 51 repeater 
length: 25

24651   1335705 CTTTCAGTTCTATTTGTTATGATTC CACCGGCGGCTAAGAGGGAGCAGCCCAAGGAAGAGGCTAAAG spacer 
length: 42 repeater length: 25

24652   1335773 CTTTCAGTTCTATTTGTTATGATTC GTGGAATGTATGGTTCCCTGTTGGGTCTAGTGGTGTAGGATT
24653   
24654   
24655   crispr 4
24656   286178 GCATAACTCAAAAGAGAATTGTAAG TCTCTGCTACATGAAGCTCTACAAGGTAGTCAAGGTGCTCGACGACGC 

spacer length: 48 repeater length: 25
24657   286252 GCATAACTCAAAAGAGAATTGTAAG GCGTCGGATGGTATGTCGAGGACGGCAGGGCCTATGGCCACG spacer 

length: 42 repeater length: 25
24658   286320 GCATAACTCAAAAGAGAATTGTAAG GTGCTACTCCGGGCCACCCGCAGCTCCTAGGGAAGAGCGTG spacer 

length: 41 repeater length: 25
24659   286387 GCATAACTCAAAAGAGAATTGTAAG CATACCGGGCAAGTGGAAGGGCTACCTTCGCCCTCATGGCCGC spacer 

length: 43 repeater length: 25
24660   286456 GCATAACTCAAAAGAGAATTGTAAG TGTATGACTCTTCGCCCAGTCGAGCGCCCCCACCTCCTCGA spacer 

length: 41 repeater length: 25



24661   286523 GCATAACTCAAAAGAGAATTGTAAG AGACCATGCCTGGACTGGGACGGCCGGCCTGCCAAGCCGGCG spacer 
length: 42 repeater length: 25

24662   286591 GCATAACTCAAAAGAGAATTGTAAG ACCAGGGCCGCGGGTTTGTCAGCGGTATGGATACCCACG spacer 
length: 39 repeater length: 25

24663   286656 GCATAACTCAAAAGAGAATTGTAAG TTCTCGAAGTGCCACTCTATCAGCGCATCCCTTACACGCTGTA spacer 
length: 43 repeater length: 25

24664   286725 GCATAACTCAAAAGAGAATTGTAAG AAAGTATAGAAGCGTACCCCCGCTGCGCCCCCGCCTGGGCATA spacer 
length: 43 repeater length: 25

24665   286794 GCATAACTCAAAAGAGAATTGTAAG ATAGCCACGGCGGGCTCGGGCTCGACGTACCATCTCACCCTTAT spacer 
length: 44 repeater length: 25

24666   286864 GCATAACTCAAAAGAGAATTGTAAG CAAAGAAGCTAGCGGAGATAGAGGAGCTTCTGGAGCGCT spacer 
length: 39 repeater length: 25

24667   286929 GCATAACTCAAAAGAGAATTGTAAG TCCCGGTACTCCACACGTACTATGTAGCGCATTAGTCCTCC spacer 
length: 41 repeater length: 25

24668   286996 GCATAACTCAAAAGAGAATTGTAAG CATGTGCGTGCGCCTTGGACCGGGCCCTCGGCGGGCC spacer 
length: 37 repeater length: 25

24669   287059 GCATAACTCAAAAGAGAATTGTAAG CACTTGTAGCCGAGCAACAAGGATCACTAGATTTATATACG spacer 
length: 41 repeater length: 25

24670   287126 GCATAACTCAAAAGAGAATTGTAAG CTACTGCGGAGGAAGGAGAATCAAAGAGATACTCGAGGAATA spacer 
length: 42 repeater length: 25

24671   287194 GCATAACTCAAAAGAGAATTGTAAG CTCACGGCGAAGCGGCCACTCAAAACGCCGAAGATACCTA spacer 
length: 40 repeater length: 25

24672   287260 GCATAACTCAAAAGAGAATTGTAAG TGGCATCCACGGCAAGCCACCGCCCGGTGATGGGAAGG spacer 
length: 38 repeater length: 25

24673   287324 GCATAACTCAAAAGAGAATTGTAAG ATAGTTACTGTGACGGGTATACTTACTGTATCTATCTGCT spacer 
length: 40 repeater length: 25

24674   287390 GCATAACTCAAAAGAGAATTGTAAG TAGCGAGTAGGATGAGGATAAGAGAGTTCAAGATCATGC spacer 
length: 39 repeater length: 25

24675   287455 GCATAACTCAAAAGAGAATTGTAAG CGGTAGCATTGCCCGTGTCCTCCTCCCACTCCTCTATATACT spacer 
length: 42 repeater length: 25

24676   287523 GCATAACTCAAAAGAGAATTGTAAG CTTCAATACATTACACTCAGCCTTGTCTCCAGTGTGTTTTAG spacer 
length: 42 repeater length: 25

24677   287591 GCATAACTCAAAAGAGAATTGTAAG GGCGTCGAGCCCTCACGAATGCAACAACTCTCTCGCG spacer 
length: 37 repeater length: 25

24678   287654 GCATAACTCAAAAGAGAATTGTAAG GTTTTCCGGGCTGATGTATGGCTAGTTTTATCCTGCCT spacer 
length: 38 repeater length: 25

24679   287718 GCATAACTCAAAAGAGAATTGTAAG AGACTATATCGTACGCGTTGTGGCCGTCCTGTTCCCG spacer 
length: 37 repeater length: 25

24680   287781 GCATAACTCAAAAGAGAATTGTAAG CTCATACTCGCTCCTTATCTCCACGCTCATGTCTCTCCCCCG spacer 
length: 42 repeater length: 25

24681   287849 GCATAACTCAAAAGAGAATTGTAAG TTGAAGGAGTTAATGGCTGATATATGGGCGTTCTTCGGTAAGT spacer 
length: 43 repeater length: 25

24682   287918 GCATAACTCAAAAGAGAATTGTAAG GCAGGTGCTGGGATATCGTGGTGAACGGGCCCGAGTGCGTCTA spacer 
length: 43 repeater length: 25

24683   287987 GCATAACTCAAAAGAGAATTGTAAG AGCTGTTGATAGAGCTGCGGATATATTAAACAGTTTGAATA spacer 
length: 41 repeater length: 25

24684   288054 GCATAACTCAAAAGAGAATTGTAAG TCATTAGCTCGCCGCGGCACTTATGCCAGCATACGTGGCCC spacer 
length: 41 repeater length: 25

24685   288121 GCATAACTCAAAAGAGAATTGTAAG TACTCCCCAGGGAGGTTCTCGACGCGGAGCTCAAGGTC spacer 
length: 38 repeater length: 25

24686   288185 GCATAACTCAAAAGAGAATTGTAAG AGTCAGTCTTAATCATACCAAATGAGGGCACTGTCAGC spacer 
length: 38 repeater length: 25

24687   288249 GCATAACTCAAAAGAGAATTGTAAG GTCGTTTGGCATGATTAAGACTGACTGGGTGGAGGTGAGGCT spacer 
length: 42 repeater length: 25

24688   288317 GCATAACTCAAAAGAGAATTGTAAG GGAAGGGGCCGGCTATCTGCTTGGTCTCCTTCACTACGTCGTCG spacer 
length: 44 repeater length: 25

24689   288387 GCATAACTCAAAAGAGAATTGTAAG ACTCCTCGTGACCATGAACGCGAAGACATCGGCCATGAGGG spacer 
length: 41 repeater length: 25

24690   288454 GCATAACTCAAAAGAGAATTGTAAG CGCTTATCCAGCGCCGGCAGCATGACCTCGGCCCTTCCGTAG spacer 
length: 42 repeater length: 25

24691   288522 GCATAACTCAAAAGAGAATTGTAAG CGAGGTATGCGAGGATGCGGATCTTGGTCGGGAGTAGGCGT spacer 
length: 41 repeater length: 25

24692   288589 GCATAACTCAAAAGAGAATTGTAAG GGATCTGCATCGCGAGGGCAGTATAAGGCTTCTAGGAGTAG spacer 
length: 41 repeater length: 25

24693   288656 GCATAACTCAAAAGAGAATTGTAAG TGAAGCTTATGGTGCCGCTAGTGTCTATCGTGAACTCC spacer 
length: 38 repeater length: 25

24694   288720 GCATAACTCAAAAGAGAATTGTAAG AAGGCCAGTGCGGCGTGGCGCGGTGTGAGGCTGGGCAGCGG spacer 
length: 41 repeater length: 25

24695   288787 GCATAACTCAAAAGAGAATTGTAAG AAGGAGTGTCCCCGAAAGTGGAGCAAGTGCCTAAAGTCCTAGC spacer 
length: 43 repeater length: 25

24696   288856 GCATAACTCAAAAGAGAATTGTAAG TGGCATCTCCAAGGCTGGACTTATCGCGCAGTCTTCAAGCCT spacer 



length: 42 repeater length: 25
24697   288924 GCATAACTCAAAAGAGAATTGTAAG ATTCTAAATTTTTATGTGGGTTATGCTGGCCCAGCGCCAG spacer 

length: 40 repeater length: 25
24698   288990 GCATAACTCAAAAGAGAATTGTAAG ACGCACCGCCTTATCGTGAACTCTAGATCCTCCACA spacer length: 

36 repeater length: 25
24699   289052 GCATAACTCAAAAGAGAATTGTAAG TGTCGCGGCTGTTGCGGCAGCGATAGTCTTTGTAGCGTACCA spacer 

length: 42 repeater length: 25
24700   289120 GCATAACTCAAAAGAGAATTGTAAG CTATGTGGTTGACTGCTATCCTGATGAAGTGTAGT spacer length: 

35 repeater length: 25
24701   289181 GCATAACTCAAAAGAGAATTGTAAG TAGAGGGGTGACAGCGTCCGTGACTGAGTATGTCTGTATA spacer 

length: 40 repeater length: 25
24702   289247 GCATAACTCAAAAGAGAATTGTAAG ATTTTAGTTTATGCGTTCAGTGGCAAGAGGGAGTAAGCTAATA spacer 

length: 43 repeater length: 25
24703   289316 GCATAACTCAAAAGAGAATTGTAAG CTCTTCGGCAGTATTCTGCGCTCGAGCAGCCCCGCCTCTGCCA spacer 

length: 43 repeater length: 25
24704   289385 GCATAACTCAAAAGAGAATTGTAAG GATGGGACATGGTACACGCTGGCAAGCGAGGAAGTGCAGGTAG spacer 

length: 43 repeater length: 25
24705   289454 GCATAACTCAAAAGAGAATTGTAAG TTGCTGAGGGTTATCGGAATCTGCGTCGTGCCGCTGATGCTCGT spacer 

length: 44 repeater length: 25
24706   289524 GCATAACTCAAAAGAGAATTGTAAG ACCGCCAGGATGGCCACGTCCACGACCAGGCTGCTGGCCGCTCCC 

spacer length: 45 repeater length: 25
24707   289595 GCATAACTCAAAAGAGAATTGTAAG GTACCGCTCTTGCTGCCCTGTATGGTGTAGCCCAGTGGC spacer 

length: 39 repeater length: 25
24708   289660 GCATAACTCAAAAGAGAATTGTAAG GTGTGGAATGTATGGTTCCCTGTTGGGTCTAGTGGTGTA
24709   
24710   
24711   GCA_001433455.1_ASM143345v1_genomic.fna(findCrispr):
24712   START       REPEAT                           

SPACER                                             
24713   crispr 1
24714   624042 AATTCTCTT GGAGTCTTATTGGAACTTGAACAATAGCTCATTGTCTTTTTCAATATCTTCAATGATTT spacer 

length: 59 repeater length: 9
24715   624111 AATTCTCTT GGAGTCTTATTGGAACTTTCTAAAGATTGATCACATACCAGACCAAACAGTAAGCTTT spacer 

length: 58 repeater length: 9
24716   624179 AATTCTCTT GGAGTCTTATTGGAATCGCACAAGCGCATATGTAATTACTCGATTACACACTTT spacer 

length: 54 repeater length: 9
24717   624243 AATTCTCTT GGAGTCTTATTGGAAGCTTCCGTTTTGTTCAGCGGCTAATGTGCCTTCATGTGCTTT spacer 

length: 57 repeater length: 9
24718   624310 AATTCTCTT GGAGTCTTATTGGAACGAGCCCGCCAAGAGGAGAAAGATTAGGAAGAGGGAAGCTTT spacer 

length: 57 repeater length: 9
24719   624377 AATTCTCTT GGAGTCTTATTGGAAAGGACAAAGCCGTAAACGTCTATGACATGCTCCAAGGCTTT spacer 

length: 56 repeater length: 9
24720   624443 AATTCTCTT GGAGTCTTATTGGAAGCTGCTGAGGGACTGCAGGTATCAAAAAGCACTCATGTGCTTT spacer 

length: 58 repeater length: 9
24721   624511 AATTCTCTT GGAGTCTTATTGGAAAATGCAATTCAGAACCCAGCAAATTCGACATATATGTGCTTT spacer 

length: 57 repeater length: 9
24722   624578 AATTCTCTT AGAGAATTGAAAGCTTCTTATCACCGTTGTAGTGCTCCAAAATCTCTTCCCAGTTCC
24723   
24724   
24725   crispr 2
24726   2052078 CAGAA GCTCATAGTTGAATGGAAACTAGTACATAGTTGAGGAACAGAATAGCGGAATAGTAATCATGGTT 

spacer length: 65 repeater length: 5
24727   2052149 CAGAA GCTCATAGTTGAATGGAAACAGCAGCAATGCACTCTGGCATATCATTCGAAGATGCCCTGTT spacer 

length: 62 repeater length: 5
24728   2052217 CAGAA GCTCATAGTTGAATGGAAACTCCTAAATGTTTTAAAACATTTATTAGCCGTGTCTTCTCTGTT spacer 

length: 63 repeater length: 5
24729   2052286 CAGAA GCTCATAGTTGAATGGAAACTAGTGCTGCTGTTATTCCGTGGCCTGTTCCAACATCCCAAACAGTT 

spacer length: 66 repeater length: 5
24730   2052358 CAGAA CATAGTTGAATGGAAACTACTGTAAACTGTTTTTAGTGTTATAAAAAGTTCTTTTCCGTTTCAGAA
24731   
24732   
24733   crispr 3
24734   1301659 TTCCAATAAGACTCTAAGAGAATTG AAATAACAATTCAAACAGCAAAGAACGCTACGCAGGTGGTGA spacer 

length: 42 repeater length: 25
24735   1301727 TTCCAATAAGACTCTAAGAGAATTG AAATTATAAATAAGTGAGGGTCCAGGCTTAGCAATCACATGAAAA 

spacer length: 45 repeater length: 25
24736   1301798 TTCCAATAAGACTCTAAGAGAATTG AAATGTGAACGTTGTATCATCAATTGAGAAGCCTGAGCC spacer 

length: 39 repeater length: 25
24737   1301863 TTCCAATAAGACTCTAAGAGAATTG AAATAGGGTATTGTCGGGAAGATGGGGGCGATGTTCAGCC spacer 

length: 40 repeater length: 25
24738   1301929 TTCCAATAAGACTCTAAGAGAATTG AAATATTGGGTTGAATGAACCAGTTCTGTTCGTTGGGACGTGG spacer 



length: 43 repeater length: 25
24739   1301998 TTCCAATAAGACTCTAAGAGAATTG AAATAGCTCAAGAGGGGGTGTTATCTGATGGGATTAACAAA spacer 

length: 41 repeater length: 25
24740   1302065 TTCCAATAAGACTCTAAGAGAATTG AAATCAAGTTTTGTAGCTCCTGCTCCTGCTTAATGCCTAACTT spacer 

length: 43 repeater length: 25
24741   1302134 TTCCAATAAGACTCTAAGAGAATTG AAATTAATACATCTTTATTGTAGTTTGTGAACTTCCAGGAA spacer 

length: 41 repeater length: 25
24742   1302201 TTCCAATAAGACTCTAAGAGAATTG AAATCTGGCTCCTTGTTCCAATAGAGCCAAGCCGCTCCTGCAA spacer 

length: 43 repeater length: 25
24743   1302270 TTCCAATAAGACTCTAAGAGAATTG AAATGAGTTTTGCATTCACACTCACTTCTACAGCGAGGAGT spacer 

length: 41 repeater length: 25
24744   1302337 TTCCAATAAGACTCTAAGAGAATTG AAATGTGCTGTGTTGGTAAATCCAAGCTTTACTTCGCCCT spacer 

length: 40 repeater length: 25
24745   1302403 TTCCAATAAGACTCTAAGAGAATTG AAATCAAAGACCTCCTCGGGTGTCGGAGTATCCCCGTTTAT spacer 

length: 41 repeater length: 25
24746   1302470 TTCCAATAAGACTCTAAGAGAATTG AAATAGGCTTATGAGGTTCTACAAGGAATTAAGGGAGATTGA spacer 

length: 42 repeater length: 25
24747   1302538 TTCCAATAAGACTCTAAGAGAATTG AAATCGAGGATCACTATCTAAAAGCTCGGTGCTCAGATTG spacer 

length: 40 repeater length: 25
24748   1302604 TTCCAATAAGACTCTAAGAGAATTG AAATGAGATTAAGGAGATTTTGGAAAGAACACAAGACTGGGATCCAGA 

spacer length: 48 repeater length: 25
24749   1302678 TTCCAATAAGACTCTAAGAGAATTG AAATATTTCAAAGCTCTTTGCTTCCATTCTTCTCTTTCCCTC spacer 

length: 42 repeater length: 25
24750   1302746 TTCCAATAAGACTCTAAGAGAATTG 

AAATGTCGTGTTTGTTCTCACGAAAAAGAACCGCAGCCTCGTAGTAGGAGG spacer length: 51 repeater 
length: 25

24751   1302823 TTCCAATAAGACTCTAAGAGAATTG AAATAAGAAAAGCCCAAAGAATTATTGCCCGTAGAACCAGAG spacer 
length: 42 repeater length: 25

24752   1302891 TTCCAATAAGACTCTAAGAGAATTG AAATGAGGAAGAAGAGAAAAGTAAAGAAGAAAAACCGCCAGAGACAG 
spacer length: 47 repeater length: 25

24753   1302964 TTCCAATAAGACTCTAAGAGAATTG AAATAGCTTGCGGGCTTTTCTTGCAACATCAACAATACGCTT spacer 
length: 42 repeater length: 25

24754   1303032 TTCCAATAAGACTCTAAGAGAATTG AAATATGAAAATTGCTTTGTAAATCAGCCGTTGGAGGGAATA spacer 
length: 42 repeater length: 25

24755   1303100 TTCCAATAAGACTCTAAGAGAATTG AAATCGATTACTATCACGAGCTGATGATGCAATACGAAGAC spacer 
length: 41 repeater length: 25

24756   1303167 TTCCAATAAGACTCTAAGAGAATTG AAATTTTCAGTCATTATGAGGACTTCCTTGAGTGGGCGCTCG spacer 
length: 42 repeater length: 25

24757   1303235 TTCCAATAAGACTCTAAGAGAATTG AAATAGAGTCTCAAAGAACATCTCAAATGCTGAATTATATGA spacer 
length: 42 repeater length: 25

24758   1303303 TTCCAATAAGACTCTAAGAGAATTG CTTCTTATCACCGTTGTAGTGCTCCAAAATCTCTTCCCAGTT
24759   
24760   
24761   crispr 4
24762   1751606 CTTTCAATTCTCTTAGAGTCTTATTGGAAC AATTACGAACGGAGTTCTTTATGTTGGTGGTGTTTCA spacer 

length: 37 repeater length: 30
24763   1751674 CTTTCAATTCTCTTAGAGTCTTATTGGAAC ATGACGGCGGCGGGCATTTTCACCCACCTATGTTAA spacer 

length: 36 repeater length: 30
24764   1751741 CTTTCAATTCTCTTAGAGTCTTATTGGAAC CCAGTACAGCGTGGGACAGCTTCGGGTAATCCACTT spacer 

length: 36 repeater length: 30
24765   1751808 CTTTCAATTCTCTTAGAGTCTTATTGGAAC TTGAAAATAGAGTAAAGGAAATATTAGACGAACTGAAAAAGA 

spacer length: 42 repeater length: 30
24766   1751881 CTTTCAATTCTCTTAGAGTCTTATTGGAAC AAAAGTAACTGAGGATGAAGCATTGCGTTGTCTTC spacer 

length: 35 repeater length: 30
24767   1751947 CTTTCAATTCTCTTAGAGTCTTATTGGAAC TCTTATTGGTGTGACAGTCAAATGGCTTGTTCTCGAA spacer 

length: 37 repeater length: 30
24768   1752015 CTTTCAATTCTCTTAGAGTCTTATTGGAAC TTGGTGCTGACATATTAGCATTAAACGCAAAAGTAGC spacer 

length: 37 repeater length: 30
24769   1752083 CTTTCAATTCTCTTAGAGTCTTATTGGAAC GCCAAAGCCCGCAGAAGTGAAGAAGAAGAGAAAGAAG spacer 

length: 37 repeater length: 30
24770   1752151 CTTTCAATTCTCTTAGAGTCTTATTGGAAC GGGATTTTGCCTTATTTCCCCCAGTAAAAGTATAAGA
24771   
24772   
24773   crispr 5
24774   682580 TCTTTCAATTCTCTTGGAGTCTTATTGGAA GCTTATCTTGCTGTGAAAACTGAGGTTGTGAACA spacer 

length: 34 repeater length: 30
24775   682645 TCTTTCAATTCTCTTGGAGTCTTATTGGAA 

AATCAGCTCGCTCTTTCTGACTTTCTGAGCGATTAAACTTTCAATTCTCTTGGAGTCTTATTGGAAATTAAGCTTGACGTTGAGGC
GCTTCCGCCGAAAGA spacer length: 101 repeater length: 30

24776   682777 TCTTTCAATTCTCTTGGAGTCTTATTGGAA ATTCCCTTTTTAATTTTGGAATTTTTACGTATATG spacer 
length: 35 repeater length: 30



24777   682843 TCTTTCAATTCTCTTGGAGTCTTATTGGAA AGCAAGAATAAACAGTGCTATCGACGGCGCAGCTT
24778   
24779   
24780   crispr 6
24781   624371 GCTTTCAATTCTCTTGGAGTCTTATTGGAAA 

GGACAAAGCCGTAAACGTCTATGACATGCTCCAAGGCTTTCAATTCTCTTGGAGTCTTATTGGAAGCTGCTGAGGGACTGCAGGTA
TCAAAAAGCACTCATG spacer length: 102 repeater length: 31

24782   624505 GCTTTCAATTCTCTTGGAGTCTTATTGGAAA 
ATGCAATTCAGAACCCAGCAAATTCGACATATATGTGCTTTCAATTCTCTTGGAGTCTTATTGGAAGAATCCAGCAAGAATAAACA
GTGCTATCGACGGCGC spacer length: 102 repeater length: 31

24783   624639 GCTTTCAATTCTCTTGGAGTCTTATTGGAAA 
AACTGTTTTTAGTGTTATAAAAAGTTCTTTTCCGTTTCAGAAGCTCATAGTTGAATGGAAACAAAATTTCTAGGATCTCTGGATCT
TGTTCTCTTTCATTAG

24784   
24785   
24786   GCA_001458655.1_Mb9_genomic.fna(findCrispr):
24787   START       REPEAT                           

SPACER                                             
24788   crispr 1
24789   45515 TGTT 

GGTGAATGTACAGTTCGTCACAGTTAAACCTGCCCCATGATTATTTTCGATGGCACCACCATAACGAGTTGCGGTG spacer 
length: 76 repeater length: 4

24790   45596 TGTT 
GGTGAATGTACAGTTCGTCACAGTTAAATCTGCACCATTATCATTGTGGATGGCACCACCACTGTCCGCGGTATTGTTGGTGAATG
TACTGTTAATCACAGTTAAACCCGCACTGTTATAATTGTAGATGGTACCAAAACCTGCGGTG spacer length: 148 
repeater length: 4

24791   45749 TGTT 
GGTGAATGTACAGTTCGTCACAGTTAAACTTTTTCCAAGATCATTGTAGATCGCACTACCCCGAGTTGCGGTGTTGTTGGTGAATG
TACTGTTTGTCACAGTTAAACTTGCACTCTTATTGTAGATGGCACCACCACCATGAATCGAGGTG spacer length: 151 
repeater length: 4

24792   45905 TGTT 
CCAAAATGGTCTGATTTTAGTAGGGCCGAAATTTGCCCTATTTTGCCTAATATTTACTATTATTTCTCCAATAATATACATAAATT
TGTCGTTCCCCGGTTAGCCAATTCTTTTATATGGGACAACGAGGTTAAGATTTGAGTTTTTTCAT

24793   
24794   
24795   crispr 2
24796   45512 TGTT 

GTTGGTGAATGTACAGTTCGTCACAGTTAAACCTGCCCCATGATTATTTTCGATGGCACCACCATAACGAGTTGCG spacer 
length: 76 repeater length: 4

24797   45593 TGTT 
GTTGGTGAATGTACAGTTCGTCACAGTTAAATCTGCACCATTATCATTGTGGATGGCACCACCACTGTCCGCGGTATTGTTGGTGA
ATGTACTGTTAATCACAGTTAAACCCGCACTGTTATAATTGTAGATGGTACCAAAACCTGCG spacer length: 148 
repeater length: 4

24798   45746 TGTT 
GTTGGTGAATGTACAGTTCGTCACAGTTAAACTTTTTCCAAGATCATTGTAGATCGCACTACCCCGAGTTGCGGTGTTGTTGGTGA
ATGTACTGTTTGTCACAGTTAAACTTGCACTCTTATTGTAGATGGCACCACCACCATGAATCGAG spacer length: 151 
repeater length: 4

24799   45902 TGTT 
CTAAAATAGTCTGATTTTAGCCAGGCACGAAATTTCGTCTATTTGGCCTAATTCATCCTATTCTTTACTCTTTCATGGTACTTAAA
TTGTCGGTGTTTAATTAGGGGTTTCCTTTATATGGTAAGACGACATTCTCTAATGAATTTTTATA

24800   
24801   
24802   crispr 3
24803   1778855 ACGAACACAACCAACAAAAAA CAGAAAAATTCATAAAAAAA spacer length: 20 repeater 

length: 21
24804   1778897 ACGAACACAACCAACAAAAAA CAGAAAAATTCATAAAAAAA spacer length: 20 repeater 

length: 21
24805   1778939 ACGAACACAACCAACAAAAAA CAGAAAAATTCATAGAAAAA spacer length: 20 repeater 

length: 21
24806   1778981 ACGAACACAACCAACAAAAAA TGATTTTAGCCCTGAGAAGG
24807   
24808   
24809   crispr 4
24810   50505 TATTGTAGATGGCCCCACCAT CACCAGAAGCGGTGTTATTTTTTAGTGTACTGTTTGTCACAGTTAAACTTCCA 

spacer length: 53 repeater length: 21
24811   50580 TATTGTAGATGGCCCCACCAT CACCATAGGCGTAGTTATTTGTGAATGTACTGTTTGTCACAGTTAAACTTCCA 

spacer length: 53 repeater length: 21
24812   50655 TATTGTAGATGGCCCCACCAT TAAATGCATTTGTGGATTCTTATACTACTATAGGAGAAAATTTAAAAATAGCT
24813   
24814   
24815   crispr 5



24816   142938 TTTCCCTTTTATTTGTTCTTC 
AATTTTCTTTTCAATTGCGGCCTCAGTCTTTCCCCTTATTTGTTCTTCAATTTTTTTATCGATTTCAGCCTGAA spacer 
length: 74 repeater length: 21

24817   143034 TTTCCCTTTTATTTGTTCTTC GACTTCTTTTTCGATTTCAGCCTGAA spacer length: 26 repeater 
length: 21

24818   143082 TTTCCCTTTTATTTGTTCTTC TGATTTTAGCCATCCATCCATTCGTT
24819   
24820   
24821   crispr 6
24822   45591 GGTGTTGTTGGTGAATGTACAGTTC 

GTCACAGTTAAATCTGCACCATTATCATTGTGGATGGCACCACCACTGTCCGCGGTATTGTTGGTGAATGTACTGTTAATCACAGT
TAAACCCGCACTGTTATAATTGTAGATGGTACCAAAACCTG spacer length: 127 repeater length: 25

24823   45744 GGTGTTGTTGGTGAATGTACAGTTC 
GTCACAGTTAAACTTTTTCCAAGATCATTGTAGATCGCACTACCCCGAGTTGCGGTGTTGTTGGTGAATGTACTGTTTGTCACAGT
TAAACTTGCACTCTTATTGTAGATGGCACCACCACCATGAATCG spacer length: 130 repeater length: 25

24824   45900 GGTGTTGTTGGTGAATGTACAGTTC 
TTCACTGTTAAAATTCCACTTTTAAACTCATTGTAGATGGCACCACCACCATAACGAGCATAAGCTCCATCATAAGTTG 
spacer length: 79 repeater length: 25

24825   46005 GGTGTTGTTGGTGAATGTACAGTTC 
GGGCCGAAATTTGCCCTATTTTGCCTAATATTTACTATTATTTCTCCAATAATATACATAAATTTGTCGTTCCCCGGTT

24826   
24827   
24828   crispr 7
24829   465075 TTTCAATCCTAAAATAGTCTGATTTTAGC AGGCCTTAGAGTCCGCTCAGAAAATCAGCAAAACAG spacer 

length: 36 repeater length: 29
24830   465141 TTTCAATCCTAAAATAGTCTGATTTTAGC TTGTATAAATCATCAGCTGTTACATACTGATGTGA spacer 

length: 35 repeater length: 29
24831   465206 TTTCAATCCTAAAATAGTCTGATTTTAGC CCCATATTAAATAGGGCCTGTGTCATGTTCATTTCA spacer 

length: 36 repeater length: 29
24832   465272 TTTCAATCCTAAAATAGTCTGATTTTAGC AGTTATTATTTCACAGTCTGCTGATCCAACTCCTTGGA spacer 

length: 38 repeater length: 29
24833   465340 TTTCAATCCTAAAATAGTCTGATTTTAGC GAAAGGTACCTCATGTTTGCAGACACCTCAATCACC spacer 

length: 36 repeater length: 29
24834   465406 TTTCAATCCTAAAATAGTCTGATTTTAGC TGGAGATAAAGCGTTACTTAAAGCCGCTAAAATCCA spacer 

length: 36 repeater length: 29
24835   465472 TTTCAATCCTAAAATAGTCTGATTTTAGC CATCCATCCATTCGTTGAAGCCTTTCTGTTTATGTAA spacer 

length: 37 repeater length: 29
24836   465539 TTTCAATCCTAAAATAGTCTGATTTTAGC CATTCCGATTCAATGCTATTTACCAGGGCGAGCCAC spacer 

length: 36 repeater length: 29
24837   465605 TTTCAATCCTAAAATAGTCTGATTTTAGC TTTGTTTTTGCCTGTGTAACTCAAGTAGATGAGTGC spacer 

length: 36 repeater length: 29
24838   465671 TTTCAATCCTAAAATAGTCTGATTTTAGC TTTGCACGTAATAAGATTTAATAGTGTATTTACTCC spacer 

length: 36 repeater length: 29
24839   465737 TTTCAATCCTAAAATAGTCTGATTTTAGC TGGTACTATCACCTCTTCAGCTGACCAGGCCAGTGT spacer 

length: 36 repeater length: 29
24840   465803 TTTCAATCCTAAAATAGTCTGATTTTAGC GTTAAATGAACCCAACTGTATAGTACTGATTCCTC spacer 

length: 35 repeater length: 29
24841   465868 TTTCAATCCTAAAATAGTCTGATTTTAGC GCCCGTAAAGGTATAAGAACTTACAGGGGCTGTAC spacer 

length: 35 repeater length: 29
24842   465933 TTTCAATCCTAAAATAGTCTGATTTTAGC TCCCATAATCGGAGGTGTTAATTCCTAATTGTTTAAGGCT spacer 

length: 40 repeater length: 29
24843   466003 TTTCAATCCTAAAATAGTCTGATTTTAGC CGTGTTCCTAACCCTTCATAAGCAATGATACATTGA spacer 

length: 36 repeater length: 29
24844   466069 TTTCAATCCTAAAATAGTCTGATTTTAGC CGAAACTTCGCAACAGAAATACAAAGAATCGAAAAA spacer 

length: 36 repeater length: 29
24845   466135 TTTCAATCCTAAAATAGTCTGATTTTAGC CCTGTTGTGTAACACTGCCTTTAACAAACCAGTTTGC spacer 

length: 37 repeater length: 29
24846   466202 TTTCAATCCTAAAATAGTCTGATTTTAGC GAATATAATCTACTTTAGAGTTCAAGTCGTCAAATAA spacer 

length: 37 repeater length: 29
24847   466269 TTTCAATCCTAAAATAGTCTGATTTTAGC AAATTAAAAGTAACAGGCGATATACATCCCGAACTC spacer 

length: 36 repeater length: 29
24848   466335 TTTCAATCCTAAAATAGTCTGATTTTAGC GAGTTATTGAAATTTGCAGATGAACACTTACATGAC spacer 

length: 36 repeater length: 29
24849   466401 TTTCAATCCTAAAATAGTCTGATTTTAGC CTTAGTTGAAGGGCCATTCTGGATTATCCATATCACC spacer 

length: 37 repeater length: 29
24850   466468 TTTCAATCCTAAAATAGTCTGATTTTAGC CTTTTTTAGGAGGTAAATATTATGGCATTACCTGAA spacer 

length: 36 repeater length: 29
24851   466534 TTTCAATCCTAAAATAGTCTGATTTTAGC TCCCCTTAACTTATCAGCAGACATTCTAAGAAGGT spacer 

length: 35 repeater length: 29
24852   466599 TTTCAATCCTAAAATAGTCTGATTTTAGC CTATGCCCTGGCAGAAACAGATCCATATTATTTAGA spacer 

length: 36 repeater length: 29



24853   466665 TTTCAATCCTAAAATAGTCTGATTTTAGC TATAATCAGTATACTCGATATAATTCAACAGATACA spacer 
length: 36 repeater length: 29

24854   466731 TTTCAATCCTAAAATAGTCTGATTTTAGC TCCACACCAGAGATAACATGACCCATCATAGTCTTAC spacer 
length: 37 repeater length: 29

24855   466798 TTTCAATCCTAAAATAGTCTGATTTTAGC TATCAAATTCAATAGATTTAAACCAATACAAATAAAA spacer 
length: 37 repeater length: 29

24856   466865 TTTCAATCCTAAAATAGTCTGATTTTAGC TTTAAAGCCTCCTTAGTTTCCGGGACCTGGGCATATT spacer 
length: 37 repeater length: 29

24857   466932 TTTCAATCCTAAAATAGTCTGATTTTAGC CACTGGCCATGTATTTAAAACAAAGAAGGTTATCCT spacer 
length: 36 repeater length: 29

24858   466998 TTTCAATCCTAAAATAGTCTGATTTTAGC TGTTGAACCTCTGGGCTGTCAAAATAAGCGTCTCTTTT spacer 
length: 38 repeater length: 29

24859   467066 TTTCAATCCTAAAATAGTCTGATTTTAGC ACTGACCTTCCTGTACATTGTCGGGTTCGTCTGGTTC spacer 
length: 37 repeater length: 29

24860   467133 TTTCAATCCTAAAATAGTCTGATTTTAGC TTAAGCTCTTGAATTATTAACTCATTAGGCCCCCCTTT spacer 
length: 38 repeater length: 29

24861   467201 TTTCAATCCTAAAATAGTCTGATTTTAGC TCAGTCATTTCCGTGCCACCTCTTCATGCCCACATT spacer 
length: 36 repeater length: 29

24862   467267 TTTCAATCCTAAAATAGTCTGATTTTAGC ATTAACCCACGAAACCAAAGAGTGGCCCCAATGGG spacer 
length: 35 repeater length: 29

24863   467332 TTTCAATCCTAAAATAGTCTGATTTTAGC CATCCATTATGGTTTGGGGGTTATCATCTGTTTCAA spacer 
length: 36 repeater length: 29

24864   467398 TTTCAATCCTAAAATAGTCTGATTTTAGC CACAGAACCCTCCTCCTTTATAATGTCATCTTTGCCC spacer 
length: 37 repeater length: 29

24865   467465 TTTCAATCCTAAAATAGTCTGATTTTAGC CTTGGACGGAGTTTTATATCCTGAATTAAGAAATGAA spacer 
length: 37 repeater length: 29

24866   467532 TTTCAATCCTAAAATAGTCTGATTTTAGC CCCAGATGAACCTTTCTATTTGTACCTAACTAACACC spacer 
length: 37 repeater length: 29

24867   467599 TTTCAATCCTAAAATAGTCTGATTTTAGC 
CTACTAATGGGGCCTTTGCACATGAGTTTTTCACAGGCATTTTAATGACCCTTAACAGATTTTAGCCTACTAATGGGGCCTTTGCA
CTGGAAACATTCCTTTT spacer length: 103 repeater length: 29

24868   467732 TTTCAATCCTAAAATAGTCTGATTTTAGC CATCAAGAGGGGATGCCTATTGAAATTTCAAAGATTA spacer 
length: 37 repeater length: 29

24869   467799 TTTCAATCCTAAAATAGTCTGATTTTAGC CCCAGCCCTCCACGAAAACATGGTTTTTCTTTCCTAT spacer 
length: 37 repeater length: 29

24870   467866 TTTCAATCCTAAAATAGTCTGATTTTAGC CACAGATTTCAAGATACCCTTAGCTTCGCTTATCTTC spacer 
length: 37 repeater length: 29

24871   467933 TTTCAATCCTAAAATAGTCTGATTTTAGC CCCGCAATCAAATCTATGAATAATTACTTTAATCTGATTGAT 
spacer length: 42 repeater length: 29

24872   468005 TTTCAATCCTAAAATAGTCTGATTTTAGC CCTGTTAAACTGGTTGCAGGTATTTTGTTTGATTTTA spacer 
length: 37 repeater length: 29

24873   468072 TTTCAATCCTAAAATAGTCTGATTTTAGC CTTTTCTTGCGTACGTAGAAGCGTTCCTGTAAATTTG spacer 
length: 37 repeater length: 29

24874   468139 TTTCAATCCTAAAATAGTCTGATTTTAGC CAAAAATCAACCTTTTTTAATTTTTTAAACTAACAAT spacer 
length: 37 repeater length: 29

24875   468206 TTTCAATCCTAAAATAGTCTGATTTTAGC CTGATAAAGATGTCTAAAACTGTTTTTGACTCGGAAC spacer 
length: 37 repeater length: 29

24876   468273 TTTCAATCCTAAAATAGTCTGATTTTAGC CAGGAGTCATGAAGGGCCTAGATGAAACGGGTAAGTT spacer 
length: 37 repeater length: 29

24877   468340 TTTCAATCCTAAAATAGTCTGATTTTAGC CGTTCTACCACCAGATGTAACCATCATATGCCATTTC spacer 
length: 37 repeater length: 29

24878   468407 TTTCAATCCTAAAATAGTCTGATTTTAGC TTTAATGTGGGACTATTATAGTTTTTTTTTATTTTGT spacer 
length: 37 repeater length: 29

24879   468474 TTTCAATCCTAAAATAGTCTGATTTTAGC CAAAAAACATCTTGCATACTAATATCAGAACCAGCACT spacer 
length: 38 repeater length: 29

24880   468542 TTTCAATCCTAAAATAGTCTGATTTTAGC CAAAAAAAAGTGGGGAACATACCCAATTAAAAATAT spacer 
length: 36 repeater length: 29

24881   468608 TTTCAATCCTAAAATAGTCTGATTTTAGC CCATGAACACCTCCCTTTCAATCTCCTTTAATTCTGC spacer 
length: 37 repeater length: 29

24882   468675 TTTCAATCCTAAAATAGTCTGATTTTAGC CCTATTGGAACATCCTTGAAAAGGTCATCCAATACCG spacer 
length: 37 repeater length: 29

24883   468742 TTTCAATCCTAAAATAGTCTGATTTTAGC CATAATAAAAAAAAAGAATAAAAGGGTAAAAAATAGT spacer 
length: 37 repeater length: 29

24884   468809 TTTCAATCCTAAAATAGTCTGATTTTAGC CGATTTTAAGATTTCTAATTTTGAGAATTTGAATTT spacer 
length: 36 repeater length: 29

24885   468875 TTTCAATCCTAAAATAGTCTGATTTTAGC CTTCCTTAAAGGAGGTAATCTTCCCAAATTCACCCTTTT spacer 
length: 39 repeater length: 29

24886   468944 TTTCAATCCTAAAATAGTCTGATTTTAGC AAATTGGAACCGGCGATTACTTCCACTTCAAATCCAA spacer 
length: 37 repeater length: 29

24887   469011 TTTCAATCCTAAAATAGTCTGATTTTAGC CGAAAATAGAAGAATCACCCCGCACGATCCCTTTAAA spacer 
length: 37 repeater length: 29



24888   469078 TTTCAATCCTAAAATAGTCTGATTTTAGC CACCGTTTACCCGCTAAAATGTTAAGGGTGCATTCAC spacer 
length: 37 repeater length: 29

24889   469145 TTTCAATCCTAAAATAGTCTGATTTTAGC CCTATGGTCACTACAAATAAAATTATAAACATTGTTG spacer 
length: 37 repeater length: 29

24890   469212 TTTCAATCCTAAAATAGTCTGATTTTAGC CCTGGAACAGCTTCATGGATTATGTTTTCAACATC spacer 
length: 35 repeater length: 29

24891   469277 TTTCAATCCTAAAATAGTCTGATTTTAGC CTCTCTGCATTCTTCACCACAGTAGGTAGAACCAGTA spacer 
length: 37 repeater length: 29

24892   469344 TTTCAATCCTAAAATAGTCTGATTTTAGC CTAATCAACTCGTTATCTGTTTTAAGGTCAAAACCTA spacer 
length: 37 repeater length: 29

24893   469411 TTTCAATCCTAAAATAGTCTGATTTTAGC CTGAACTAATTTGCACCAATCTTAACTGTGAACATAA spacer 
length: 37 repeater length: 29

24894   469478 TTTCAATCCTAAAATAGTCTGATTTTAGC CATTAAGGGGTCCAAATTCACAAGTTTCACTTACATGA spacer 
length: 38 repeater length: 29

24895   469546 TTTCAATCCTAAAATAGTCTGATTTTAGC CTATTCAAAGAAAAACGCAAATTAAAGAAACAACTCA spacer 
length: 37 repeater length: 29

24896   469613 TTTCAATCCTAAAATAGTCTGATTTTAGC CAAGAATACCTTTCAATACCTCTTTAGAATTCTTCTC spacer 
length: 37 repeater length: 29

24897   469680 TTTCAATCCTAAAATAGTCTGATTTTAGC CTGAACTAATATGCACTAATCATAACTGTGAAGGCAA spacer 
length: 37 repeater length: 29

24898   469747 TTTCAATCCTAAAATAGTCTGATTTTAGC CTCTATATCCTGTTTGAGTGTTGCCATGCCTTTTTTA spacer 
length: 37 repeater length: 29

24899   469814 TTTCAATCCTAAAATAGTCTGATTTTAGC CCCATCCTTAGTGATTAATCCATCATGTTGGATCTCA spacer 
length: 37 repeater length: 29

24900   469881 TTTCAATCCTAAAATAGTCTGATTTTAGC CCTGAGAAGGCCAGTGATCCTAATGAGTTCTTGAATA spacer 
length: 37 repeater length: 29

24901   469948 TTTCAATCCTAAAATAGTCTGATTTTAGC CTCTCACGAAACTAAAAACTGTCGATGGATCCACTAG spacer 
length: 37 repeater length: 29

24902   470015 TTTCAATCCTAAAATAGTCTGATTTTAGC CCTAATTTTCTCATAGCATTGTAGAGCTGATCATGAC spacer 
length: 37 repeater length: 29

24903   470082 TTTCAATCCTAAAATAGTCTGATTTTAGC CACTGCATTAATGCCCAATATAAAGACACCTACCAAT spacer 
length: 37 repeater length: 29

24904   470149 TTTCAATCCTAAAATAGTCTGATTTTAGC CTACTCTAACCGAACAAAGCATTTCAAGCCAAAATTA spacer 
length: 37 repeater length: 29

24905   470216 TTTCAATCCTAAAATAGTCTGATTTTAGC CTTGTTTAGGGCCTCCTTATCTGATAATTTTTATCA spacer 
length: 36 repeater length: 29

24906   470282 TTTCAATCCTAAAATAGTCTGATTTTAGC CATAGTCCCACATTAAACACCCATGACCTGGGAGAAGT spacer 
length: 38 repeater length: 29

24907   470350 TTTCAATCCTAAAATAGTCTGATTTTAGC CCTGGTTCGAGTGCATAGCAGTTCGCATGTTGTGTTA spacer 
length: 37 repeater length: 29

24908   470417 TTTCAATCCTAAAATAGTCTGATTTTAGC CCCCGCTGCAACTAAAATTAAACCTGTAGTTAGTCC spacer 
length: 36 repeater length: 29

24909   470483 TTTCAATCCTAAAATAGTCTGATTTTAGC CTAACAATGTAAGTGATGTTGTAGAAGCAACATCAAA spacer 
length: 37 repeater length: 29

24910   470550 TTTCAATCCTAAAATAGTCTGATTTTAGC CCCGAAGGGAGGCGTACCTCTACGACTCTGAAGACAC spacer 
length: 37 repeater length: 29

24911   470617 TTTCAATCCTAAAATAGTCTGATTTTAGC CCCGTTTAAACAAGTCTCTTTTACTGTTCATTCTGC spacer 
length: 36 repeater length: 29

24912   470683 TTTCAATCCTAAAATAGTCTGATTTTAGC CGTCAAAGAAATACGAAACTCACCAGTAGTCCTAAAC spacer 
length: 37 repeater length: 29

24913   470750 TTTCAATCCTAAAATAGTCTGATTTTAGC CTGCTCTTCCGGACGTATGTGTCCTCGGAGATTTTC spacer 
length: 36 repeater length: 29

24914   470816 TTTCAATCCTAAAATAGTCTGATTTTAGC CCTACTGCCAGAACAGTGTGGCCTTCGGACACACCA spacer 
length: 36 repeater length: 29

24915   470882 TTTCAATCCTAAAATAGTCTGATTTTAGC CTGTGATTCTAAGTATTTCTTTTGGTTGCATTACTTC spacer 
length: 37 repeater length: 29

24916   470949 TTTCAATCCTAAAATAGTCTGATTTTAGC CGCTTGTTCATTTTCCATCATATCCCCCCCTTAAGTT spacer 
length: 37 repeater length: 29

24917   471016 TTTCAATCCTAAAATAGTCTGATTTTAGC CGCCCGGTACATGGTAACTTCAATGTTCAACTGTACC spacer 
length: 37 repeater length: 29

24918   471083 TTTCAATCCTAAAATAGTCTGATTTTAGC CTCCACAGTCACATTTCACGTCAACACATTCATCGTC spacer 
length: 37 repeater length: 29

24919   471150 TTTCAATCCTAAAATAGTCTGATTTTAGC CGACGGTTACAAGTTAGACCGTGATACTTTACAATTCC spacer 
length: 38 repeater length: 29

24920   471218 TTTCAATCCTAAAATAGTCTGATTTTAGC CAACTTTATAGTTTCCCCATTGAAATTACTTTTAAGA spacer 
length: 37 repeater length: 29

24921   471285 TTTCAATCCTAAAATAGTCTGATTTTAGC AAGACCATAAATTTACCAGTTTCACATCTGATTAAT spacer 
length: 36 repeater length: 29

24922   471351 TTTCAATCCTAAAATAGTCTGATTTTAGC GACAAAGCAAAAAAGCCACAAAAGAATGACAACCCC spacer 
length: 36 repeater length: 29

24923   471417 TTTCAATCCTAAAATAGTCTGATTTTAGC CATAAGAAAAAGATATAAAACACTGAGACTAAAAAGG spacer 



length: 37 repeater length: 29
24924   471484 TTTCAATCCTAAAATAGTCTGATTTTAGC CTCTACCTCGACAGCCACCCACCCCTAACCAATTCTG spacer 

length: 37 repeater length: 29
24925   471551 TTTCAATCCTAAAATAGTCTGATTTTAGC CAAAACTAGCTGACTAATCACAGATTCTATCATTTCC spacer 

length: 37 repeater length: 29
24926   471618 TTTCAATCCTAAAATAGTCTGATTTTAGC CTGTCCTCACTGCCATCACATAAATTGTCTAGAGGT spacer 

length: 36 repeater length: 29
24927   471684 TTTCAATCCTAAAATAGTCTGATTTTAGC CCAGCTTCTAAAAGCATGAATCCTTTATTAGATTACT spacer 

length: 37 repeater length: 29
24928   471751 TTTCAATCCTAAAATAGTCTGATTTTAGC CTAAGGTTAGGGTCCTTCCATTCCTCCCTGGATGGTA spacer 

length: 37 repeater length: 29
24929   471818 TTTCAATCCTAAAATAGTCTGATTTTAGC CATCTCTGTCCGACCAAGACAAACCCCTTCAGCTCCA spacer 

length: 37 repeater length: 29
24930   471885 TTTCAATCCTAAAATAGTCTGATTTTAGC CTATTACCCTGGATGAAATTCTTCAGAGCGTGGCTGG spacer 

length: 37 repeater length: 29
24931   471952 TTTCAATCCTAAAATAGTCTGATTTTAGC CTCGTATCGATGCTGTTGAAGCAGGTACTGTTGCTGA spacer 

length: 37 repeater length: 29
24932   472019 TTTCAATCCTAAAATAGTCTGATTTTAGC CCAAAGTAAGGGAAGCACACCCAAGACTGTGAATGT spacer 

length: 36 repeater length: 29
24933   472085 TTTCAATCCTAAAATAGTCTGATTTTAGC CAGACTATGAAACCACACCGGAAGCAATAGCAACAAT spacer 

length: 37 repeater length: 29
24934   472152 TTTCAATCCTAAAATAGTCTGATTTTAGC CGAATTGGAAACCTTAGAAGGTTTATTGTCTTTTATG spacer 

length: 37 repeater length: 29
24935   472219 TTTCAATCCTAAAATAGTCTGATTTTAGC CCTGGGGGTCTTTTAGTTGTTTTATATATTCTCCGT spacer 

length: 36 repeater length: 29
24936   472285 TTTCAATCCTAAAATAGTCTGATTTTAGC CGTATAATGACTTTACATGAGAGAGTTGATGAAATTA spacer 

length: 37 repeater length: 29
24937   472352 TTTCAATCCTAAAATAGTCTGATTTTAGC CGAAATATCTCACCATCTACAGTACGTATGTATAAGT spacer 

length: 37 repeater length: 29
24938   472419 TTTCAATCCTAAAATAGTCTGATTTTAGC ATATTACTGTAGAATACGATTATACTAAATATACAC spacer 

length: 36 repeater length: 29
24939   472485 TTTCAATCCTAAAATAGTCTGATTTTAGC CTCTATATGTTCGCCGGGTCCGCCCCATGATACTGTA spacer 

length: 37 repeater length: 29
24940   472552 TTTCAATCCTAAAATAGTCTGATTTTAGC CAAATATGAATTATCATATTCTTTTAATAATAAATCT spacer 

length: 37 repeater length: 29
24941   472619 TTTCAATCCTAAAATAGTCTGATTTTAGC CAGGAAAAAGGATATGATCTAGATTGTAATGAATT spacer 

length: 35 repeater length: 29
24942   472684 TTTCAATCCTAAAATAGTCTGATTTTAGC CAATAGAACCTGACTGGGCGTTTATTCGCCTTTCGTAT spacer 

length: 38 repeater length: 29
24943   472752 TTTCAATCCTAAAATAGTCTGATTTTAGC CAGTCCGTCAAGCTCATTTCGTAGCTGAAATTTACTA spacer 

length: 37 repeater length: 29
24944   472819 TTTCAATCCTAAAATAGTCTGATTTTAGC CGCTAAGAAAGTATTAGATGCGTTAAATTCAAAAGAGG spacer 

length: 38 repeater length: 29
24945   472887 TTTCAATCCTAAAATAGTCTGATTTTAGC CTTCAAAGAGAATACCCAGGGATTCGTATACACCTA spacer 

length: 36 repeater length: 29
24946   472953 TTTCAATCCTAAAATAGTCTGATTTTAGC CCTGCCTGTTCACCAGATACTTTAATCTTTTCTTCAA spacer 

length: 37 repeater length: 29
24947   473020 TTTCAATCCTAAAATAGTCTGATTTTAGC CTTACATGACCATTTGAATGATTGGCAAGAAGCAC spacer 

length: 35 repeater length: 29
24948   473085 TTTCAATCCTAAAATAGTCTGATTTTAGC CAAATATAAACCCAAAAGATGTATCATTTATATCTGC spacer 

length: 37 repeater length: 29
24949   473152 TTTCAATCCTAAAATAGTCTGATTTTAGC CCAGTCTGCGCCCTACGGAACATAGCTGCTTCAGTGA spacer 

length: 37 repeater length: 29
24950   473219 TTTCAATCCTAAAATAGTCTGATTTTAGC CACCTTCCATGACATAATCCGGAGAATTAAAGACTTC spacer 

length: 37 repeater length: 29
24951   473286 TTTCAATCCTAAAATAGTCTGATTTTAGC CGGGATAGACCTGACTACCTCATAGACCCTAATATA spacer 

length: 36 repeater length: 29
24952   473352 TTTCAATCCTAAAATAGTCTGATTTTAGC CGTTAATCCATTTATTCATTTTATCGCCTGCTAATAT spacer 

length: 37 repeater length: 29
24953   473419 TTTCAATCCTAAAATAGTCTGATTTTAGC CTAAAACCCTTAAAGATGTGGCCGCATCACCATTCAG spacer 

length: 37 repeater length: 29
24954   473486 TTTCAATCCTAAAATAGTCTGATTTTAGC CCCATAGCGGTCTGCAAAGCGGTCTGCAATTTGTAA spacer 

length: 36 repeater length: 29
24955   473552 TTTCAATCCTAAAATAGTCTGATTTTAGC CTTATTTTAAAAAAATGGGTTTAGAAAAGAATCTCAT spacer 

length: 37 repeater length: 29
24956   473619 TTTCAATCCTAAAATAGTCTGATTTTAGC CATAGATACAACAAATCATTAGAACAGAAAAAATTAT spacer 

length: 37 repeater length: 29
24957   473686 TTTCAATCCTAAAATAGTCTGATTTTAGC CATCTTGAGGGTGCAAACCTTAGAGGTGCAAATCTTG spacer 

length: 37 repeater length: 29
24958   473753 TTTCAATCCTAAAATAGTCTGATTTTAGC CGAGGTATGGTAATATATCTGAAAGCAAAATCAAAG spacer 

length: 36 repeater length: 29



24959   473819 TTTCAATCCTAAAATAGTCTGATTTTAGC CTTCTTTTAGGGATGTGAGCATCTTTGGAGGGTATGG spacer 
length: 37 repeater length: 29

24960   473886 TTTCAATCCTAAAATAGTCTGATTTTAGC CCTAAAAGGGCCCGTGAACATGTTAATGCACTGTTGC spacer 
length: 37 repeater length: 29

24961   473953 TTTCAATCCTAAAATAGTCTGATTTTAGC CTAAACCTTAAATCTAAAGATGACAATGCACAGTTT spacer 
length: 36 repeater length: 29

24962   474019 TTTCAATCCTAAAATAGTCTGATTTTAGC AGGGCCCCTCTCTCCCGGGGAAAGTAATGTCTAAT spacer 
length: 35 repeater length: 29

24963   474084 TTTCAATCCTAAAATAGTCTGATTTTAGC CGAGGAATACTGCGTATTGTTGCCATGACATATGTTC spacer 
length: 37 repeater length: 29

24964   474151 TTTCAATCCTAAAATAGTCTGATTTTAGC CTCGGCACTGGTTTCCAGGATATTCTTCTTATTGAT spacer 
length: 36 repeater length: 29

24965   474217 TTTCAATCCTAAAATAGTCTGATTTTAGC CGTGACTGTCCTTGATATCAACAGATAATTTCTCGA spacer 
length: 36 repeater length: 29

24966   474283 TTTCAATCCTAAAATAGTCTGATTTTAGC CGTCCATCCATTTTTTCGAATTTATTCAATTCTTCAA spacer 
length: 37 repeater length: 29

24967   474350 TTTCAATCCTAAAATAGTCTGATTTTAGC CCAGAACTCCACGAACTAGCACACGTCAAAGCACCA spacer 
length: 36 repeater length: 29

24968   474416 TTTCAATCCTAAAATAGTCTGATTTTAGC CTTAATGAAGTCTAAAACTTCATAAACATACTGAAGC spacer 
length: 37 repeater length: 29

24969   474483 TTTCAATCCTAAAATAGTCTGATTTTAGC CGTAAACCGTAGCGTGTTGTAGTAATCCCCATCTTTTA spacer 
length: 38 repeater length: 29

24970   474551 TTTCAATCCTAAAATAGTCTGATTTTAGC CATGGAAGTCATCAAGACACCTAAAGGGAAAAGCTG spacer 
length: 36 repeater length: 29

24971   474617 TTTCAATCCTAAAATAGTCTGATTTTAGC CTCATCTCAGTCATAAAATACCACCAACTAGTTAAA spacer 
length: 36 repeater length: 29

24972   474683 TTTCAATCCTAAAATAGTCTGATTTTAGC CTGAGCATAGCAGGTTTACCAACGACTTCAGTGTAGG spacer 
length: 37 repeater length: 29

24973   474750 TTTCAATCCTAAAATAGTCTGATTTTAGC CTTTCACTCCAATCCAACCGGTACCGGCTTTGTCGG spacer 
length: 36 repeater length: 29

24974   474816 TTTCAATCCTAAAATAGTCTGATTTTAGC CCTGTTAAACTCAAATCTGGAGAATTACAGTTACCTC spacer 
length: 37 repeater length: 29

24975   474883 TTTCAATCCTAAAATAGTCTGATTTTAGC CGCCCAGGTTTCCATTATAGAGGTACATGTAGCCATG spacer 
length: 37 repeater length: 29

24976   474950 TTTCAATCCTAAAATAGTCTGATTTTAGC CTAGTATCTGCAACCCCATAAGGAGGTGATTTGGTA spacer 
length: 36 repeater length: 29

24977   475016 TTTCAATCCTAAAATAGTCTGATTTTAGC CATTACAGTATGACGTTTACACTTGGATTTTTGAAAA spacer 
length: 37 repeater length: 29

24978   475083 TTTCAATCCTAAAATAGTCTGATTTTAGC CCTAAATCAAAAGCAGCATCCTTACAATCTGAATTAAA spacer 
length: 38 repeater length: 29

24979   475151 TTTCAATCCTAAAATAGTCTGATTTTAGC CATATCTAAAAGAAAACTCAATTAAATGCCCACGGTG spacer 
length: 37 repeater length: 29

24980   475218 TTTCAATCCTAAAATAGTCTGATTTTAGC CTAGAAACCAATATGTAGATAATTATCATAGTGTA spacer 
length: 35 repeater length: 29

24981   475283 TTTCAATCCTAAAATAGTCTGATTTTAGC CCTTGGCTCACCCGGTGGGAGCATGAAGGCCAGGTAA spacer 
length: 37 repeater length: 29

24982   475350 TTTCAATCCTAAAATAGTCTGATTTTAGC CTTTAACCACATTCATGGTGTGAGGTTGTTTTTTCTTC spacer 
length: 38 repeater length: 29

24983   475418 TTTCAATCCTAAAATAGTCTGATTTTAGC CCTATTTCAGATGCCATTTTTTATTTTCCCCCTTTT spacer 
length: 36 repeater length: 29

24984   475484 TTTCAATCCTAAAATAGTCTGATTTTAGC CTGAAGGATTTATGAAGGCAGAATCACCAATAAGTCA spacer 
length: 37 repeater length: 29

24985   475551 TTTCAATCCTAAAATAGTCTGATTTTAGC CACGTCGAAGACTTGATCAATGAGAACATGGATGTTC spacer 
length: 37 repeater length: 29

24986   475618 TTTCAATCCTAAAATAGTCTGATTTTAGC CAGCCTGGACCAGTTCCGAGTCCTTGAACCCGAAACA spacer 
length: 37 repeater length: 29

24987   475685 TTTCAATCCTAAAATAGTCTGATTTTAGC CATTTTTTACCGTAAAGATAAATTTCCGCTTTATCGA spacer 
length: 37 repeater length: 29

24988   475752 TTTCAATCCTAAAATAGTCTGATTTTAGC CTTTTCTGCCAGACATCATCATCAGTGATTTTAACTG spacer 
length: 37 repeater length: 29

24989   475819 TTTCAATCCTAAAATAGTCTGATTTTAGC CGACCACCAGTCTAAAAGGATATATCACCGGGAGTGT spacer 
length: 37 repeater length: 29

24990   475886 TTTCAATCCTAAAATAGTCTGATTTTAGC CTCGTGTTTCCTCATCCGTCCATTTTCCCTTAAACGT spacer 
length: 37 repeater length: 29

24991   475953 TTTCAATCCTAAAATAGTCTGATTTTAGC CTAAACCATAACGAACGAGTAACCTTTACAGTTACCCA spacer 
length: 38 repeater length: 29

24992   476021 TTTCAATCCTAAAATAGTCTGATTTTAGC CTACTTAACCGAAATCTACGAAAACGAAGGAGATAA spacer 
length: 36 repeater length: 29

24993   476087 TTTCAATCCTAAAATAGTCTGATTTTAGC CCATTCATAAGGATATATTACTTCTTCCCCACAGTA spacer 
length: 36 repeater length: 29

24994   476153 TTTCAATCCTAAAATAGTCTGATTTTAGC CACATCCTTGAAGTCAGCATTAAAAAAGTGAAATACT spacer 



length: 37 repeater length: 29
24995   476220 TTTCAATCCTAAAATAGTCTGATTTTAGC CTAGGCGATTTGGTACACACCTCTAAGGGGGGATTG spacer 

length: 36 repeater length: 29
24996   476286 TTTCAATCCTAAAATAGTCTGATTTTAGC CCCGGCAGTGGCTACACCACCGGCACCGGTGAAGGA spacer 

length: 36 repeater length: 29
24997   476352 TTTCAATCCTAAAATAGTCTGATTTTAGC CGATTAAGGCTTCAATGAATGTGCTGTTCATTGAAGAC spacer 

length: 38 repeater length: 29
24998   476420 TTTCAATCCTAAAATAGTCTGATTTTAGC CACCTTTATCTGTTCAGGATGTTGCGTGGTCTAAGTAT spacer 

length: 38 repeater length: 29
24999   476488 TTTCAATCCTAAAATAGTCTGATTTTAGC TTAAAAGAAATGGAAGCGGAGTCGGGGGTGTGGTTTG spacer 

length: 37 repeater length: 29
25000   476555 TTTCAATCCTAAAATAGTCTGATTTTAGC CGCTTCCGTCTTTGCGAAGTTTAGCAGTGAAAGTAAC spacer 

length: 37 repeater length: 29
25001   476622 TTTCAATCCTAAAATAGTCTGATTTTAGC CCTGGACAATAACAATCAATTTGAAATTATATCAAACA spacer 

length: 38 repeater length: 29
25002   476690 TTTCAATCCTAAAATAGTCTGATTTTAGC CCTTCCGTCTTTGCGAAGTTTAGCAGTGAAAGTAAC spacer 

length: 36 repeater length: 29
25003   476756 TTTCAATCCTAAAATAGTCTGATTTTAGC CATTTATATTTTTGCTTACTGGGAGTCCCAATAATAA spacer 

length: 37 repeater length: 29
25004   476823 TTTCAATCCTAAAATAGTCTGATTTTAGC CTGAAATGAAAAATTACTCCATAACTGGAGTTGTTGAA spacer 

length: 38 repeater length: 29
25005   476891 TTTCAATCCTAAAATAGTCTGATTTTAGC CGCAGATCATTGACAAATGGGCTTACAAGATAGCACA spacer 

length: 37 repeater length: 29
25006   476958 TTTCAATCCTAAAATAGTCTGATTTTAGC TTTTCAAGACCACCAAATAAGGCATTCCAGATGTAT spacer 

length: 36 repeater length: 29
25007   477024 TTTCAATCCTAAAATAGTCTGATTTTAGC CATTATTATGGTGCAAAGAATAAGGGAGAATGAATTG spacer 

length: 37 repeater length: 29
25008   477091 TTTCAATCCTAAAATAGTCTGATTTTAGC AAAACATCAGACACTTCTCATGTTTTCGTGTTGATTA spacer 

length: 37 repeater length: 29
25009   477158 TTTCAATCCTAAAATAGTCTGATTTTAGC CTAGGTTAATGCGTCGAACCTTTTAGCATGGTTTTG spacer 

length: 36 repeater length: 29
25010   477224 TTTCAATCCTAAAATAGTCTGATTTTAGC CGGTTTCATATTTCACTGTGATGATTTTGTTGGTTTC spacer 

length: 37 repeater length: 29
25011   477291 TTTCAATCCTAAAATAGTCTGATTTTAGC CCGGGTATAATGCATGGTAAGGATTTCATTCAAGTTC spacer 

length: 37 repeater length: 29
25012   477358 TTTCAATCCTAAAATAGTCTGATTTTAGC CGTAGTAGCGTGGATTGTACTCTACCCAACTAGTATG spacer 

length: 37 repeater length: 29
25013   477425 TTTCAATCCTAAAATAGTCTGATTTTAGC CTTACATACTCATTCCAAGAATACCCATTATTTTCTA spacer 

length: 37 repeater length: 29
25014   477492 TTTCAATCCTAAAATAGTCTGATTTTAGC TCTTTTGATTTTGCTTTGTGGTGTTTCCCATACAT spacer 

length: 35 repeater length: 29
25015   477557 TTTCAATCCTAAAATAGTCTGATTTTAGC TTCTATAAAAATATTTTAATATTTTAATATAATTAA spacer 

length: 36 repeater length: 29
25016   477623 TTTCAATCCTAAAATAGTCTGATTTTAGC CAAATCCAGACCAACACTCTTTAATATATGATTTATT spacer 

length: 37 repeater length: 29
25017   477690 TTTCAATCCTAAAATAGTCTGATTTTAGC CTTGTTAGAATCACATATAAAACTATTAACTGACTT spacer 

length: 36 repeater length: 29
25018   477756 TTTCAATCCTAAAATAGTCTGATTTTAGC CGGTGCTAGTGTGTAGTAATCCTCAATGTCAAAATCT spacer 

length: 37 repeater length: 29
25019   477823 TTTCAATCCTAAAATAGTCTGATTTTAGC CACAGCATCATCAAGACTATTGATTTCTTTTGCCATC spacer 

length: 37 repeater length: 29
25020   477890 TTTCAATCCTAAAATAGTCTGATTTTAGC CATTTCTTGAGTAATTACCAGGATCTTATATCTTG spacer 

length: 35 repeater length: 29
25021   477955 TTTCAATCCTAAAATAGTCTGATTTTAGC CCATTCACCGTACCGGACCAATTACTACTTTTATGAG spacer 

length: 37 repeater length: 29
25022   478022 TTTCAATCCTAAAATAGTCTGATTTTAGC ACGAAATTTCGTCTATTTGGCCTAATTCATCCTATTC
25023   
25024   
25025   crispr 8
25026   888841 GTTTCAATCCCAAAATGGTCTGATTTTAGT TACAACATCTATCTCCGTGGAAGGGCCTTCATGTA spacer 

length: 35 repeater length: 30
25027   888907 GTTTCAATCCCAAAATGGTCTGATTTTAGT GCCGTAGAAGGGGGATAATAATACATGTAAAAATC spacer 

length: 35 repeater length: 30
25028   888973 GTTTCAATCCCAAAATGGTCTGATTTTAGT AAAGATCAGTAGCCGAACTTATTGGAACATTTATCCTT spacer 

length: 38 repeater length: 30
25029   889042 GTTTCAATCCCAAAATGGTCTGATTTTAGT TTCAGTAGGATACATGAAATTCACATCAACAGATT spacer 

length: 35 repeater length: 30
25030   889108 GTTTCAATCCCAAAATGGTCTGATTTTAGT GTGGTTGCTATACGGGAGTAATTCATAGCCACTGGT spacer 

length: 36 repeater length: 30
25031   889175 GTTTCAATCCCAAAATGGTCTGATTTTAGT GTATGAGTTTGGACACTGTGCAGGTGTATGATTAT spacer 

length: 35 repeater length: 30



25032   889241 GTTTCAATCCCAAAATGGTCTGATTTTAGT ACCATTAAATTATTACAAAGCAATACCAATATGAA spacer 
length: 35 repeater length: 30

25033   889307 GTTTCAATCCCAAAATGGTCTGATTTTAGT ATCAACACTTGCATCACTAACATTCATTTCAGTTG spacer 
length: 35 repeater length: 30

25034   889373 GTTTCAATCCCAAAATGGTCTGATTTTAGT TGACAGTCTCGAAGAGTTAAATGCACCTGGCACTG spacer 
length: 35 repeater length: 30

25035   889439 GTTTCAATCCCAAAATGGTCTGATTTTAGT TAATCCTCCGGTGTTCCTTGACTACCGTCCAACCA spacer 
length: 35 repeater length: 30

25036   889505 GTTTCAATCCCAAAATGGTCTGATTTTAGT ATTGTGCCATGCCACTCGTTGCCATGAGGAGGATT spacer 
length: 35 repeater length: 30

25037   889571 GTTTCAATCCCAAAATGGTCTGATTTTAGT GAAAAAGAGTTGTTCACCATTCACATCCAAATAGG spacer 
length: 35 repeater length: 30

25038   889637 GTTTCAATCCCAAAATGGTCTGATTTTAGT GGTAATGCAGTTATTTATGCAGTTATGGGGGATT spacer 
length: 34 repeater length: 30

25039   889702 GTTTCAATCCCAAAATGGTCTGATTTTAGT TCATTCTCCATTCTTATTCCCCCATTTCTTCCAAT spacer 
length: 35 repeater length: 30

25040   889768 GTTTCAATCCCAAAATGGTCTGATTTTAGT ATGTCTGAAAGTGCTATTTCCCCTATGAATAGTTC spacer 
length: 35 repeater length: 30

25041   889834 GTTTCAATCCCAAAATGGTCTGATTTTAGT TTAGTGTTGCCATGCCTTTTTTCATGAAACATGAT spacer 
length: 35 repeater length: 30

25042   889900 GTTTCAATCCCAAAATGGTCTGATTTTAGT GTTAAACTGGCCTTTGGGGTTAGTGTAACATCTAA spacer 
length: 35 repeater length: 30

25043   889966 GTTTCAATCCCAAAATGGTCTGATTTTAGT AACAAAACCATCACTCTGCAATTCTTTCAGAATATTT spacer 
length: 37 repeater length: 30

25044   890034 GTTTCAATCCCAAAATGGTCTGATTTTAGT GATATTTATCATATACTTAGCAGAAGTAGTTCAAT spacer 
length: 35 repeater length: 30

25045   890100 GTTTCAATCCCAAAATGGTCTGATTTTAGT AACAAAACCATCACTCTGCAATTCTTTCAGAATATTT spacer 
length: 37 repeater length: 30

25046   890168 GTTTCAATCCCAAAATGGTCTGATTTTAGT GATATTTATCATATACTTAGCAGAAGTAGTTCAAT spacer 
length: 35 repeater length: 30

25047   890234 GTTTCAATCCCAAAATGGTCTGATTTTAGT TTATGATGCTCAGCGTTTAAGTAAAAAAGATTTAG spacer 
length: 35 repeater length: 30

25048   890300 GTTTCAATCCCAAAATGGTCTGATTTTAGT GGAACTCCATCAGGGAAGTCATCAATTGCTTTTCT spacer 
length: 35 repeater length: 30

25049   890366 GTTTCAATCCCAAAATGGTCTGATTTTAGT GGCCTTTCTTGGAGTTTTGTTTTCACCAACTTCTC spacer 
length: 35 repeater length: 30

25050   890432 GTTTCAATCCCAAAATGGTCTGATTTTAGT CATGAATCTCCATAACAAAGTCCCAGTGGATTTAA spacer 
length: 35 repeater length: 30

25051   890498 GTTTCAATCCCAAAATGGTCTGATTTTAGT TTAATAGATGGCTTGGTAAGGCATAAAAAAAGTAT spacer 
length: 35 repeater length: 30

25052   890564 GTTTCAATCCCAAAATGGTCTGATTTTAGT TCTAACAGACGAAGAAACTGAAAAATATTCCCTTT spacer 
length: 35 repeater length: 30

25053   890630 GTTTCAATCCCAAAATGGTCTGATTTTAGT ATAAAACTATGGAACCATTTGCTTTAGCCCTTGGAG spacer 
length: 36 repeater length: 30

25054   890697 GTTTCAATCCCAAAATGGTCTGATTTTAGT ATTTCAAGCCTACAGGCGGTGTGGTCAGGTTTGTA spacer 
length: 35 repeater length: 30

25055   890763 GTTTCAATCCCAAAATGGTCTGATTTTAGT GCTGGGATTGTACGTATTCATTTTTTACACATCAG spacer 
length: 35 repeater length: 30

25056   890829 GTTTCAATCCCAAAATGGTCTGATTTTAGT CTGCTATTTCTTTTAAAAATTCCTCTGTGAATTTA spacer 
length: 35 repeater length: 30

25057   890895 GTTTCAATCCCAAAATGGTCTGATTTTAGT TTTTATTTTCGTTGCAATCACTAGTCGCATTTATCG spacer 
length: 36 repeater length: 30

25058   890962 GTTTCAATCCCAAAATGGTCTGATTTTAGT TCTTCTGGCACGCCATTTAATGGTGTTCCACATT spacer 
length: 34 repeater length: 30

25059   891027 GTTTCAATCCCAAAATGGTCTGATTTTAGT AAAAAATAGTCCTCTTGGTCTGAAGATAAGATCTT spacer 
length: 35 repeater length: 30

25060   891093 GTTTCAATCCCAAAATGGTCTGATTTTAGT TATGAAAACGTATGATCTGCCTTTTAGACTTCAGA spacer 
length: 35 repeater length: 30

25061   891159 GTTTCAATCCCAAAATGGTCTGATTTTAGT ACATTCATGCAGCTGGAACCTGCATGCCCCTGAGG spacer 
length: 35 repeater length: 30

25062   891225 GTTTCAATCCCAAAATGGTCTGATTTTAGT AACTTCATGTACCGCTCAAACCATTCTCTAGGAAT spacer 
length: 35 repeater length: 30

25063   891291 GTTTCAATCCCAAAATGGTCTGATTTTAGT CCTCAAATACAATGGAACCACCTTAAACAGTGTACAG spacer 
length: 37 repeater length: 30

25064   891359 GTTTCAATCCCAAAATGGTCTGATTTTAGT CCGCATCCCGAACAAGTCCTATGGCTTCGTCGGCTT spacer 
length: 36 repeater length: 30

25065   891426 GTTTCAATCCCAAAATGGTCTGATTTTAGT TAAAATTACCATTACCAAGCTTCTTACCCCCAAGC spacer 
length: 35 repeater length: 30

25066   891492 GTTTCAATCCCAAAATGGTCTGATTTTAGT TGTGTTTTAGTTGTTCTCGGAGTTGGTCTTCTTCG spacer 
length: 35 repeater length: 30

25067   891558 GTTTCAATCCCAAAATGGTCTGATTTTAGT GGTGGTGGCCACAGGGGAACCCTTACATGATTATCC spacer 



length: 36 repeater length: 30
25068   891625 GTTTCAATCCCAAAATGGTCTGATTTTAGT TGAAAGCACACCTATTGAGAAATTCCTAACTCAGA spacer 

length: 35 repeater length: 30
25069   891691 GTTTCAATCCCAAAATGGTCTGATTTTAGT GTATAAAGTAAAGGTTTCTTTTTTTGTCTAATCTA spacer 

length: 35 repeater length: 30
25070   891757 GTTTCAATCCCAAAATGGTCTGATTTTAGT GACAATATGATTGGTAAAGAAGATGAGGAGGATTG spacer 

length: 35 repeater length: 30
25071   891823 GTTTCAATCCCAAAATGGTCTGATTTTAGT TTTACAAATTAATGGTTTTTCCGCAAGTAATGGTA spacer 

length: 35 repeater length: 30
25072   891889 GTTTCAATCCCAAAATGGTCTGATTTTAGT AGTTTAACTTCCTCATGTATTTTGTCTCTTATCCA spacer 

length: 35 repeater length: 30
25073   891955 GTTTCAATCCCAAAATGGTCTGATTTTAGT TCATAAAATATGTATTTTTTCTTTATTTTTTGTGT spacer 

length: 35 repeater length: 30
25074   892021 GTTTCAATCCCAAAATGGTCTGATTTTAGT GAGTCTAAGACGAAACTGATAAGCACGTGTTGAAA spacer 

length: 35 repeater length: 30
25075   892087 GTTTCAATCCCAAAATGGTCTGATTTTAGT GGCGGAGCTAGTGTTGATCCTGTCCCAACTTTCAC spacer 

length: 35 repeater length: 30
25076   892153 GTTTCAATCCCAAAATGGTCTGATTTTAGT CACTACCCTACCTTGCCTTTTATCTGATGATTGCC spacer 

length: 35 repeater length: 30
25077   892219 GTTTCAATCCCAAAATGGTCTGATTTTAGT TGCCTAAAAATCTGTCTTCTAAATAAATATCTTTA spacer 

length: 35 repeater length: 30
25078   892285 GTTTCAATCCCAAAATGGTCTGATTTTAGT CGCCTGGCAACCCTCATAATAGACGAATACAAAGA spacer 

length: 35 repeater length: 30
25079   892351 GTTTCAATCCCAAAATGGTCTGATTTTAGT CTACTACGGATGGAACATCCCACAATGGTATAATCA spacer 

length: 36 repeater length: 30
25080   892418 GTTTCAATCCCAAAATGGTCTGATTTTAGT GCAGACCAATAATTATTAGTAGCGATTATTATATC spacer 

length: 35 repeater length: 30
25081   892484 GTTTCAATCCCAAAATGGTCTGATTTTAGT AATACAGAGCAGATGATTACACCCTTGGATTTGAA spacer 

length: 35 repeater length: 30
25082   892550 GTTTCAATCCCAAAATGGTCTGATTTTAGT TTCTTTGACTTTGTTGTGTACGTGGAAGATCCGC spacer 

length: 34 repeater length: 30
25083   892615 GTTTCAATCCCAAAATGGTCTGATTTTAGT CCTTCTGAGGATCTTAAACGTTACATTATAAAGG spacer 

length: 34 repeater length: 30
25084   892680 GTTTCAATCCCAAAATGGTCTGATTTTAGT GTATTCAGGCATAGTTTTAACATATTTTTTATGAA spacer 

length: 35 repeater length: 30
25085   892746 GTTTCAATCCCAAAATGGTCTGATTTTAGT CCCTCATAAGCGTCTGAGATGATCCGGAGGCTGTT spacer 

length: 35 repeater length: 30
25086   892812 GTTTCAATCCCAAAATGGTCTGATTTTAGT ATTTTCCTTACACTTTCTTACATATTCAGCAATCT spacer 

length: 35 repeater length: 30
25087   892878 GTTTCAATCCCAAAATGGTCTGATTTTAGT CTATTTTAGATATCTAGAGAGGTGAAACCTTTCAA spacer 

length: 35 repeater length: 30
25088   892944 GTTTCAATCCCAAAATGGTCTGATTTTAGT ACAACGCTGAAAGTGAACCATGCGGAGGGGATGATT spacer 

length: 36 repeater length: 30
25089   893011 GTTTCAATCCCAAAATGGTCTGATTTTAGT ATCAAAACCAAATTGAAATAGGCCCTCATGCAAAAGA spacer 

length: 37 repeater length: 30
25090   893079 GTTTCAATCCCAAAATGGTCTGATTTTAGT GTGCAGTCTTCGGGTCGTGTCATCGTAGCATAATC spacer 

length: 35 repeater length: 30
25091   893145 GTTTCAATCCCAAAATGGTCTGATTTTAGT TCACTCATCTTATATCACCACTTCCTCTTCGGTTT spacer 

length: 35 repeater length: 30
25092   893211 GTTTCAATCCCAAAATGGTCTGATTTTAGT CCCAACCCTTAGGTATGGGTACTGTGGGTGTTTCT spacer 

length: 35 repeater length: 30
25093   893277 GTTTCAATCCCAAAATGGTCTGATTTTAGT GAACAACAAGTAATATACAGGTTCCCCACACTCA spacer 

length: 34 repeater length: 30
25094   893342 GTTTCAATCCCAAAATGGTCTGATTTTAGT TCATTCATCATTTTCTGGATATTGCTTTTCCCATC spacer 

length: 35 repeater length: 30
25095   893408 GTTTCAATCCCAAAATGGTCTGATTTTAGT TTTTAGTAGTGGTTTTCTTGGTGGTTGTCTTTTTA spacer 

length: 35 repeater length: 30
25096   893474 GTTTCAATCCCAAAATGGTCTGATTTTAGT TTTTCACACCCCACGCAAAGTTGAGGAGCAAAGCG spacer 

length: 35 repeater length: 30
25097   893540 GTTTCAATCCCAAAATGGTCTGATTTTAGT TTCCTGTATTCATCGGGTGTGGGTTGTCGGACCTT spacer 

length: 35 repeater length: 30
25098   893606 GTTTCAATCCCAAAATGGTCTGATTTTAGT ATCTTTGCTGGAGATCCTGGAAGTCCAGTTTATTG spacer 

length: 35 repeater length: 30
25099   893672 GTTTCAATCCCAAAATGGTCTGATTTTAGT TCAAAAAGCCCCGGGCAGTTTCCTTTGTAAGCATATT spacer 

length: 37 repeater length: 30
25100   893740 GTTTCAATCCCAAAATGGTCTGATTTTAGT TCAGAACTGCCCTTCATGTTGTCAGCGTTACCTGA spacer 

length: 35 repeater length: 30
25101   893806 GTTTCAATCCCAAAATGGTCTGATTTTAGT TTAACAAGTCAAGTAATGCTTTAATAGTTCCCATT spacer 

length: 35 repeater length: 30
25102   893872 GTTTCAATCCCAAAATGGTCTGATTTTAGT CTCACACTCAGGGAGGAATGATAAAAGATGAAATTC spacer 

length: 36 repeater length: 30



25103   893939 GTTTCAATCCCAAAATGGTCTGATTTTAGT TGTGTGTATCCTGGAACAGTTGTGGTGGGTTATTG spacer 
length: 35 repeater length: 30

25104   894005 GTTTCAATCCCAAAATGGTCTGATTTTAGT TGATCGACCTATGCCCTTAATCGTTAAAATACTAG spacer 
length: 35 repeater length: 30

25105   894071 GTTTCAATCCCAAAATGGTCTGATTTTAGT GCCCTCTTTTAGTATTCTGAGGAGTAATAATGGGTT spacer 
length: 36 repeater length: 30

25106   894138 GTTTCAATCCCAAAATGGTCTGATTTTAGT AGGTTGGTGACCAGGACTACTTCCAAGGCCACTCC spacer 
length: 35 repeater length: 30

25107   894204 GTTTCAATCCCAAAATGGTCTGATTTTAGT ACCCTACATCTTCACAGGCTTTACGTATTACTTCTA spacer 
length: 36 repeater length: 30

25108   894271 GTTTCAATCCCAAAATGGTCTGATTTTAGT GACCATAAAACTAAAAAGATTTACCATGCCCGGTG spacer 
length: 35 repeater length: 30

25109   894337 GTTTCAATCCCAAAATGGTCTGATTTTAGT TGTCATTAACACCCCTCCTATTCTTCTTCTTCTTCTC spacer 
length: 37 repeater length: 30

25110   894405 GTTTCAATCCCAAAATGGTCTGATTTTAGT TTGAAATTTGCAGATCAACACTTACACGACAGATT spacer 
length: 35 repeater length: 30

25111   894471 GTTTCAATCCCAAAATGGTCTGATTTTAGT AATATATCGCTTTATCAGGGATAGGGGAAAATAAG spacer 
length: 35 repeater length: 30

25112   894537 GTTTCAATCCCAAAATGGTCTGATTTTAGT CTTTGGAACTATCCACTGCGTCTTCCTGTTCAAGT spacer 
length: 35 repeater length: 30

25113   894603 GTTTCAATCCCAAAATGGTCTGATTTTAGT CTGTATACAGTTAATTGTCCTGGCTTAGCAGGAGGT spacer 
length: 36 repeater length: 30

25114   894670 GTTTCAATCCCAAAATGGTCTGATTTTAGT TTAGTATTCTGAGAAATCGTCCTCTTTTAGTGTTCT spacer 
length: 36 repeater length: 30

25115   894737 GTTTCAATCCCAAAATGGTCTGATTTTAGT ATTCAAGTGTTCCCTGCTTAATTGGAATATTTCTT spacer 
length: 35 repeater length: 30

25116   894803 GTTTCAATCCCAAAATGGTCTGATTTTAGT GTACGGAGTCATCAATCAATAACAAGGTCAAGAACC spacer 
length: 36 repeater length: 30

25117   894870 GTTTCAATCCCAAAATGGTCTGATTTTAGT CTAGTTTCTTCCGTAGTGAGGGTTTGGCTGAGGGT spacer 
length: 35 repeater length: 30

25118   894936 GTTTCAATCCCAAAATGGTCTGATTTTAGT TAATCACCATGATTACATGTACACGATTAAGATGT spacer 
length: 35 repeater length: 30

25119   895002 GTTTCAATCCCAAAATGGTCTGATTTTAGT GGAGGCTCCGGCTTACCACTTTGCCTGGATCGATT spacer 
length: 35 repeater length: 30

25120   895068 GTTTCAATCCCAAAATGGTCTGATTTTAGT CACACATTAGGTTAAGTTTATAGTATAGTCTATTAA spacer 
length: 36 repeater length: 30

25121   895135 GTTTCAATCCCAAAATGGTCTGATTTTAGT TCAAGATTAAAGCATAAGCGATCACTTATATAAAT spacer 
length: 35 repeater length: 30

25122   895201 GTTTCAATCCCAAAATGGTCTGATTTTAGT AGTAAAAAATATTCAGATAAACTATACGTCACTAAT spacer 
length: 36 repeater length: 30

25123   895268 GTTTCAATCCCAAAATGGTCTGATTTTAGT AACACCCCCAACTGGACGGGATTTATTATTAATCT spacer 
length: 35 repeater length: 30

25124   895334 GTTTCAATCCCAAAATGGTCTGATTTTAGT ATGTGTGAAGAGGTGTAAGAGGTGATACATAAA spacer 
length: 33 repeater length: 30

25125   895398 GTTTCAATCCCAAAATGGTCTGATTTTAGT GGTTCTATGTTGAAGACAACAACGAATACGGCGTT spacer 
length: 35 repeater length: 30

25126   895464 GTTTCAATCCCAAAATGGTCTGATTTTAGT AAAGTAATTAATGACTTCTTTTTCTTCCTTTGTCAT spacer 
length: 36 repeater length: 30

25127   895531 GTTTCAATCCCAAAATGGTCTGATTTTAGT AAAATTTGGTCTGGATCCTGGATGCGGACAAAGC spacer 
length: 34 repeater length: 30

25128   895596 GTTTCAATCCCAAAATGGTCTGATTTTAGT TCACACAATCGCCATTGCTGCCCGACTGGAGGGTT spacer 
length: 35 repeater length: 30

25129   895662 GTTTCAATCCCAAAATGGTCTGATTTTAGT AGGACCGGGCATAACCATCATCTGCTCCCCGCATA spacer 
length: 35 repeater length: 30

25130   895728 GTTTCAATCCCAAAATGGTCTGATTTTAGT GAAGGAAACCATTGACACTAGTAAGGATGAAGGG spacer 
length: 34 repeater length: 30

25131   895793 GTTTCAATCCCAAAATGGTCTGATTTTAGT AATTGGTCAGTTAGGGGAAATCACTGATAAAATA spacer 
length: 34 repeater length: 30

25132   895858 GTTTCAATCCCAAAATGGTCTGATTTTAGT CTTACCTCAATCTCGAAGTAAAACTGAATCATCGCA spacer 
length: 36 repeater length: 30

25133   895925 GTTTCAATCCCAAAATGGTCTGATTTTAGT AACTGATAGGCTTAATTAATCTTTTGAACGTGATA spacer 
length: 35 repeater length: 30

25134   895991 GTTTCAATCCCAAAATGGTCTGATTTTAGT CGTTGCTATGCCACCGAGTGTGAAGTATTATTAAC spacer 
length: 35 repeater length: 30

25135   896057 GTTTCAATCCCAAAATGGTCTGATTTTAGT GCGTCTTGTTTCAACATAATCTTATTTACCTCCAA spacer 
length: 35 repeater length: 30

25136   896123 GTTTCAATCCCAAAATGGTCTGATTTTAGT CCACGCCATTAACGATATTAACGGTGTCAATCTCT spacer 
length: 35 repeater length: 30

25137   896189 GTTTCAATCCCAAAATGGTCTGATTTTAGT TAAGATCAACAAGTTCTAAATCAAATTCTGCATAGA spacer 
length: 36 repeater length: 30

25138   896256 GTTTCAATCCCAAAATGGTCTGATTTTAGT GTCCACCAGTTCTCCATCTAATGTTAAATTTAGGTG spacer 



length: 36 repeater length: 30
25139   896323 GTTTCAATCCCAAAATGGTCTGATTTTAGT CTTTATTTGGTTCAAAAACGTGTATTGAACCTTAA spacer 

length: 35 repeater length: 30
25140   896389 GTTTCAATCCCAAAATGGTCTGATTTTAGT CTGCGGAGAGTATGCCCTCATTCTTAGCCAACTCC spacer 

length: 35 repeater length: 30
25141   896455 GTTTCAATCCCAAAATGGTCTGATTTTAGT GTGGAAGGGGAAGACTACGAACTTCAAGACGCGGGCG spacer 

length: 37 repeater length: 30
25142   896523 GTTTCAATCCCAAAATGGTCTGATTTTAGT TTATATGCTTGTGATTATATACACATATGTGTAAA spacer 

length: 35 repeater length: 30
25143   896589 GTTTCAATCCCAAAATGGTCTGATTTTAGT ATAAACCCAACTTAGTGAATGCCAACCCCCACCAG spacer 

length: 35 repeater length: 30
25144   896655 GTTTCAATCCCAAAATGGTCTGATTTTAGT TGGCTGATTAATTCTTCAACGTGGTGGATGGTTGC spacer 

length: 35 repeater length: 30
25145   896721 GTTTCAATCCCAAAATGGTCTGATTTTAGT CCAATTTAACCAGATATACGAATTACTCTATAAAA spacer 

length: 35 repeater length: 30
25146   896787 GTTTCAATCCCAAAATGGTCTGATTTTAGT TGGCTGAAAAAGTACTAAAAAGAGGGTGATGTTTT spacer 

length: 35 repeater length: 30
25147   896853 GTTTCAATCCCAAAATGGTCTGATTTTAGT TGAGCATGGTTTACCATACTTTGAAATATTTGAAA spacer 

length: 35 repeater length: 30
25148   896919 GTTTCAATCCCAAAATGGTCTGATTTTAGT TTGTATTCACATCCTAGAATCATGTGTTCTTTTAA spacer 

length: 35 repeater length: 30
25149   896985 GTTTCAATCCCAAAATGGTCTGATTTTAGT CAATGCTACTGATAAAAGTGCACCTAAAACTGTTT spacer 

length: 35 repeater length: 30
25150   897051 GTTTCAATCCCAAAATGGTCTGATTTTAGT CACGTGTGGGAGTCATACCATTAGGGTATTGTGTG spacer 

length: 35 repeater length: 30
25151   897117 GTTTCAATCCCAAAATGGTCTGATTTTAGT AAGCCCAAATCCCATCCATATTTGTCCTTTAATTT spacer 

length: 35 repeater length: 30
25152   897183 GTTTCAATCCCAAAATGGTCTGATTTTAGT CCTGTCCTTTGCCCATGCCGTATCGAAACCAGATT spacer 

length: 35 repeater length: 30
25153   897249 GTTTCAATCCCAAAATGGTCTGATTTTAGT AAAGTATATTTAGTGTCAAATTAAACTATGTAAAC spacer 

length: 35 repeater length: 30
25154   897315 GTTTCAATCCCAAAATGGTCTGATTTTAGT TGTGTTGTCTGTGAATGCACTGTTTGTCACAGTTA
25155   
25156   
25157   GCA_001477655.1_ASM147765v1_genomic.fna(findCrispr):
25158   START       REPEAT                           

SPACER                                             
25159   crispr 1
25160   371626 GGTGCAGTTTACTTTAATGA 

GACTGGTACTGTGTCAAATTGTAATTTTACTGACAACTCTGCTTATCGTGGAGGTGCAGTTTACTTCCAGAGTACTGGTAATGTGA
CAAATTGTAATTTTACTAACAACACTGCAACTGGAGATGG spacer length: 126 repeater length: 20

25161   371773 GGTGCAGTTTACTTTAATGA 
GACTGGTACTGTGACAAATTGTAATTTTACTGGCAACACTGCAACCTATAAGGGTGGTGCAGTTTACTTCACTAGTACTGGTAATG
TGACAAATTGTAATTTTACTAACAACACTGCAAATGATGATGG spacer length: 129 repeater length: 20

25162   371923 GGTGCAGTTTACTTTAATGA 
AGGGTGGAAAATTTCCTTTAAATAACCTACAACTTGCAAAAATTACTGCGACATACAGCACTTATGAGCAAACCTAAAAATATAAG
TACTATATATAAAGGTTTGCTCACTTAATATAAATAATTATTG

25163   
25164   
25165   crispr 2
25166   370520 TGACAA ATTGTAATTTTACTGATAACATTGCTTCAATTGGTGGTGCCATCACGATGTATTCTGGTACT spacer 

length: 62 repeater length: 6
25167   370589 TGACAA ATTGTAATTTTACTGGCAACACTGCAACTGTAAATGGTGGTGCAGTTTACTTCAACAGTACTGGTAAT 

spacer length: 68 repeater length: 6
25168   370664 TGACAA ATTGTAATTTTACTGGCAACACTGCAACTGTAAATGGTAGTGCTGTTTTCTTCTACAGTACTGGTAAT 

spacer length: 68 repeater length: 6
25169   370739 TGACAA ATTGTAATTTTACTAACAACACTGCAAATAGAGATGGTGGTGCAGTTTACTTCAATAGCAATGGTGAA 

spacer length: 68 repeater length: 6
25170   370814 TGACAA ATTGTAATTTTACTGGCAACACTGCAAATAGAGATGGTGGTGCTGTTTACTTCAATAGCAATGGTGAA 

spacer length: 68 repeater length: 6
25171   370889 TGACAA ATAATCTTTGCAATGAATTAAAAGCTGCATGGAAAAGAAATCCAGATGGAGGTCACAATCCTTGTTTT
25172   
25173   
25174   crispr 3
25175   22679 TTAACTTATAATTTATCTCA TTTAAGTTATCAGGTGTAAGTTTTTTCTTATGCCTTTTAACTTAAAAGTCAA 

spacer length: 52 repeater length: 20
25176   22752 TTAACTTATAATTTATCTCA GTTAAAGGGTGTAACTTTTCAGTTATACCTTTTAACGAAAACTTAT spacer 

length: 46 repeater length: 20
25177   22819 TTAACTTATAATTTATCTCA TAGTGAGCCAAGTGTTCCTGTGACTCCGGAGAATCCTGTCTCTGAA
25178   
25179   



25180   crispr 4
25181   1304092 TTTAA TAGAATAATCTTTGCAATTTCATATCCGATAGAAGATATGGTGCTTTTGGTGAAGTCACAATCCTTG 

spacer length: 67 repeater length: 5
25182   1304165 TTTAA TAGAATAATCTTTGCAATCAAAGGATTAGAACTGGAAATAAACAACATGAATGAGTCACAATCCTTG 

spacer length: 67 repeater length: 5
25183   1304238 TTTAA TAGAATAATCTTTGCAATATGATGAATATATCGATTTAATCGATGAAGTTATATGTCACAATCCTTG 

spacer length: 67 repeater length: 5
25184   1304311 TTTAA TAGAATAATCTTTGCAATAATGAAACTCCAATGGATGCAACACAATTGTATGAGTCACAATCCTTG 

spacer length: 66 repeater length: 5
25185   1304383 TTTAA TTGTTTTAATAGAATAATCTTTGCAATGGGACTTCGCATATTCAGCTGAGGAACCCGGAAAAGAGT
25186   
25187   
25188   crispr 5
25189   46941 AGTGTTCCTGTGACTCCGGAGAATCCTGT TCCTGAGACTCCTAGTGAACC spacer length: 21 repeater 

length: 29
25190   46992 AGTGTTCCTGTGACTCCGGAGAATCCTGT TCCTGAGACTCCTAGTGAGCC spacer length: 21 repeater 

length: 29
25191   47043 AGTGTTCCTGTGACTCCGGAGAATCCTGT ATCTTTGCAATAAATTAGCTC
25192   
25193   
25194   crispr 6
25195   386198 AGTACTGGTAATGTGTCAAATTGTAATTTT 

ACTGGCAACACTGCAACTGATTATGGTGGTGCAGTTTACTTCGCGGATACTGGTGAAGTGTCAAATTGTAATTTTACTGGCAGCAC
TGTTTCTGTAGATGGTGGTGCAGTTTACTTCGA spacer length: 119 repeater length: 30

25196   386348 AGTACTGGTAATGTGTCAAATTGTAATTTT GCTGGCAACAATGCTTCTATAGATGGTGGTACTGTTTTCTTCGA 
spacer length: 44 repeater length: 30

25197   386423 AGTACTGGTAATGTGTCAAATTGTAATTTT ACTGGCAACACTGCATATTATGATGGTGGTGCAGTTTACTTCGA 
spacer length: 44 repeater length: 30

25198   386498 AGTACTGGTAATGTGTCAAATTGTAATTTT AAGGCAACTGGTGATTACGGTGTTGGTGGTGGTGCTATAAGGAT
25199   
25200   
25201   crispr 7
25202   386341 CTTCGAGAGTACTGGTAATGTGTCAAATTGTAATTTT GCTGGCAACAATGCTTCTATAGATGGTGGTACTGTTT 

spacer length: 37 repeater length: 37
25203   386416 CTTCGAGAGTACTGGTAATGTGTCAAATTGTAATTTT ACTGGCAACACTGCATATTATGATGGTGGTGCAGTTT 

spacer length: 37 repeater length: 37
25204   386491 CTTCGAGAGTACTGGTAATGTGTCAAATTGTAATTTT ACTTCGCATATTCAGCTGAGGAACCCGGAAAAGAGTC
25205   
25206   
25207   crispr 8
25208   1357009 GTCACAATCCTTGTTTTAATAGAATAACCTTTGCAAT ATAAATTCCACAATTTTGGAGACCTTGAAGAAGT 

spacer length: 34 repeater length: 37
25209   1357081 GTCACAATCCTTGTTTTAATAGAATAACCTTTGCAAT ACCTAAAAAGAAAACCATCAAGGTTTTGAAAGAGG 

spacer length: 35 repeater length: 37
25210   1357154 GTCACAATCCTTGTTTTAATAGAATAACCTTTGCAAT ATCAACAACGAATTATGGTCATGTTAAACTAAGGG 

spacer length: 35 repeater length: 37
25211   1357227 GTCACAATCCTTGTTTTAATAGAATAACCTTTGCAAT CAGAAGTTCAAAAAGCATTTAAGACAACA spacer 

length: 29 repeater length: 37
25212   1357294 GTCACAATCCTTGTTTTAATAGAATAACCTTTGCAAT AACAAGTATGCACATTCATTTAAACAGACAATATC 

spacer length: 35 repeater length: 37
25213   1357367 GTCACAATCCTTGTTTTAATAGAATAACCTTTGCAAT GATATTTGATATGATATTTAATGATAATGATAGATT 

spacer length: 36 repeater length: 37
25214   1357441 GTCACAATCCTTGTTTTAATAGAATAACCTTTGCAAT AAAGCATAACATCGCAGAATATCCTTTTATGATTG 

spacer length: 35 repeater length: 37
25215   1357514 GTCACAATCCTTGTTTTAATAGAATAACCTTTGCAAT TCATCAGCAGGAGTGTAAGCAAGACCACGCTTTA 

spacer length: 34 repeater length: 37
25216   1357586 GTCACAATCCTTGTTTTAATAGAATAACCTTTGCAAT CTATACAATTACAAAAAAAGGAAAAGAAGATAATT 

spacer length: 35 repeater length: 37
25217   1357659 GTCACAATCCTTGTTTTAATAGAATAACCTTTGCAAT GACAATCTGCCATGATGTCACCATTGCGGAAAG 

spacer length: 33 repeater length: 37
25218   1357730 GTCACAATCCTTGTTTTAATAGAATAACCTTTGCAAT TTCAGCAAGAAATAGTATTCATCAAAGGAAAAGAA 

spacer length: 35 repeater length: 37
25219   1357803 GTCACAATCCTTGTTTTAATAGAATAACCTTTGCAAT GAATGTATTAAATATCGAAAACAAAGATGCAAAGC 

spacer length: 35 repeater length: 37
25220   1357876 GTCACAATCCTTGTTTTAATAGAATAACCTTTGCAAT ACAATGAGTCTATAATGTATTTTGAGTTGTCAAATA 

spacer length: 36 repeater length: 37
25221   1357950 GTCACAATCCTTGTTTTAATAGAATAACCTTTGCAAT GAAGCAACATTCAGATTCTACAGTTTCCTAGATA 

spacer length: 34 repeater length: 37
25222   1358022 GTCACAATCCTTGTTTTAATAGAATAACCTTTGCAAT TTTAGAATACATATTTGAAGAAAACGGAAAAACA 

spacer length: 34 repeater length: 37
25223   1358094 GTCACAATCCTTGTTTTAATAGAATAACCTTTGCAAT CTTATATACTGACAAATTAAGTGAGTCAGAAGAGT 



spacer length: 35 repeater length: 37
25224   1358167 GTCACAATCCTTGTTTTAATAGAATAACCTTTGCAAT AAAATTGGAATTAGAAATGATAATAGGCATAAAA 

spacer length: 34 repeater length: 37
25225   1358239 GTCACAATCCTTGTTTTAATAGAATAACCTTTGCAAT AAAAGAAATTATAAAAATAATTAAGGAGGAAAATG 

spacer length: 35 repeater length: 37
25226   1358312 GTCACAATCCTTGTTTTAATAGAATAACCTTTGCAAT AGGCAACTGGTGATTACGGTGTTGGTGGTGGTGCT
25227   
25228   
25229   crispr 9
25230   1306122 AATGTCACAATCCTTGTTTTAATAGAATAATCTTTGCAAT 

AAAACATTGGATTATCAAAACTAATCCAATGTGGATGTCACAATCCTTGTTTTAATAGAATAATCTTTGCAATAATAGAAATCTTT
GCAAACAAGGAAGGAGTAA spacer length: 105 repeater length: 40

25231   1306268 AATGTCACAATCCTTGTTTTAATAGAATAATCTTTGCAAT AGTTCAAACCCCTCAAGAGTTAGAAAGGGCAA 
spacer length: 32 repeater length: 40

25232   1306341 AATGTCACAATCCTTGTTTTAATAGAATAATCTTTGCAAT CAAGGCAACTGGTGATTACGGTGTTGGTGGTG
25233   
25234   
25235   crispr 10
25236   490621 TTTTATTGTTTCATTTTCTGGTTTTTCTTGTGTTGTGTTG 

TTGTTTTCTGTTGTGTGGTTTTCTGGTATTGTTTCGT spacer length: 37 repeater length: 40
25237   490699 TTTTATTGTTTCATTTTCTGGTTTTTCTTGTGTTGTGTTG 

TTGTTTTCTGTTGTGTTGTTTTCTGGTATTGTTTCGT spacer length: 37 repeater length: 40
25238   490777 TTTTATTGTTTCATTTTCTGGTTTTTCTTGTGTTGTGTTG 

TTGTTTTCTGTTGTGTTGTTTTCTGTTGTGTTGTTTTCTGTTGTGTTGTTTTCTGTTGTGTTGTTTTCTGGTATTGTTTCGT 
spacer length: 82 repeater length: 40

25239   490900 TTTTATTGTTTCATTTTCTGGTTTTTCTTGTGTTGTGTTG 
AGGCAACTGGTGATTACGGTGTTGGTGGTGGTGCTATAAGGATGTCCTCTGGTACTGTGACAAATTGTAATTTTACTGACAA

25240   
25241   
25242   GCA_001481595.1_ASM148159v1_genomic.fna(findCrispr):
25243   START       REPEAT                           

SPACER                                             
25244   crispr 1
25245   1660525 AGTTT 

CTTGTCGTTATTACAAGGCTTCCTCTTCTTGCTGGGTAAGCCTGGGGAGTAGTTTTAGTTTCTTGTCGTTATTACTTTTAGGGCTA
CTATGGTGATAGCTACTGAAAATAAAAAGTTT spacer length: 118 repeater length: 5

25246   1660649 AGTTT 
CTTGTCGTTATTACAAGGAATTAAAGAAGTTAGGACTTCAGGACAATGTAGGTTTTAGTTTCTTGTCGTTATTACGCTTTAAGGTC
GAAATCAGAGATAATGAGCATAATGTTT spacer length: 114 repeater length: 5

25247   1660769 AGTTT CTTGTCGTTATTACAAAAATGTGCTCATCTATGTTTCACCCTGTTGCACGTTT spacer length: 
53 repeater length: 5

25248   1660828 AGTTT 
CTTGTCGTTATTACAGAGTTTGTTCTTAATTGGCCAGCAGACTAATTTTAGTTTTAGTTTCTTGTCGTTATTACCTTCCAGTCTTC
ATTTCTGGCTCACCCCCAGTCAGCGTTT spacer length: 114 repeater length: 5

25249   1660948 AGTTT 
ACAGAGGAGAACACAAAAGCCATTATACGTCTAACCAAAATCGTTGATAAATTGGTAAAGTCTGTTTCAGCATTAAACGAGAGAGT
AAGTGGACTAGAAAATACATTCGGTCTA

25250   
25251   
25252   crispr 2
25253   1371259 AAGTTGAGGCAGGAGATGAATGAT ATGAGGAAGGACTTTAACAGTGAAATTAT spacer length: 29 

repeater length: 24
25254   1371313 AAGTTGAGGCAGGAGATGAATGAT ATGAGGAAGGACTTTAACAGTGAAATTAT spacer length: 29 

repeater length: 24
25255   1371367 AAGTTGAGGCAGGAGATGAATGAT ATGAGGAAGGACTTTAACAG spacer length: 20 repeater 

length: 24
25256   1371412 AAGTTGAGGCAGGAGATGAATGAT ATGAGGAAGGACTTTAACAGTGAAATTAT spacer length: 29 

repeater length: 24
25257   1371466 AAGTTGAGGCAGGAGATGAATGAT ATGAGGAAGGACTTTAACAGTGAAATTAT spacer length: 29 

repeater length: 24
25258   1371520 AAGTTGAGGCAGGAGATGAATGAT ATATCTCAAGGAGGGCGAGGAAGTATGCG
25259   
25260   
25261   crispr 3
25262   1677159 GTAATAACGACAAGAAACTAAAAC AGCTCTTTCGCACTGTTATTTTACAATTTACACG spacer length: 

34 repeater length: 24
25263   1677218 GTAATAACGACAAGAAACTAAAAC GCTTGTTGATTTGGGCCCATGCGAGGAGGATTA spacer length: 33 

repeater length: 24
25264   1677276 GTAATAACGACAAGAAACTAAAAC TGATATTGTATCGTTGTAGTTAGTATTGTCCAGAAGA spacer 

length: 37 repeater length: 24
25265   1677338 GTAATAACGACAAGAAACTAAAAC AAGAACTCCCGGGAGCCCTGGTGGTATGCCCGAAAT spacer length: 



36 repeater length: 24
25266   1677399 GTAATAACGACAAGAAACTAAAAC ATCGTAAGAGAAGTGGGCTAGCGCTACCCTCCTCCAC spacer 

length: 37 repeater length: 24
25267   1677461 GTAATAACGACAAGAAACTAAAAC AGAAAATATCTCAAGGAGGGCGAGGAAGTATGCGAAA spacer 

length: 37 repeater length: 24
25268   1677523 GTAATAACGACAAGAAACTAAAAC TGGATGCTGAGTTAACTCCCCAGTTTACCGT spacer length: 31 

repeater length: 24
25269   1677579 GTAATAACGACAAGAAACTAAAAC TTTTAGCCTGACCATTTCCCTCGTTAAAAAATAAGGAA spacer 

length: 38 repeater length: 24
25270   1677642 GTAATAACGACAAGAAACTAAAAC TTTCACGCTCCATGACCTCAGTGAATATCTCAT spacer length: 33 

repeater length: 24
25271   1677700 GTAATAACGACAAGAAACTAAAAC TCATAGGGGCTATATTCAACAATACGTTGCTCCAGT spacer length: 

36 repeater length: 24
25272   1677761 GTAATAACGACAAGAAACTAAAAC GAGAAGAAGCAAAGCATACCGCTCTACAAGGTTCCTTCAGT spacer 

length: 41 repeater length: 24
25273   1677827 GTAATAACGACAAGAAACTAAAAC TATGTCGATCTGTCCGGTGTGCTGGTGGGCGAGCA spacer length: 

35 repeater length: 24
25274   1677887 GTAATAACGACAAGAAACTAAAAC AAATAGTGGTTTCCAAGACTGTGCAAATGCTTTTTTAT spacer 

length: 38 repeater length: 24
25275   1677950 GTAATAACGACAAGAAACTAAAAC TTTTAGCTGTTTCTCCATTCCGTCCCACCAACTA spacer length: 

34 repeater length: 24
25276   1678009 GTAATAACGACAAGAAACTAAAAC TAAAATATTTTAATGTTCCGGAGATAGATTATAAC spacer length: 

35 repeater length: 24
25277   1678069 GTAATAACGACAAGAAACTAAAAC TGATATTTGGAGTGGTCGTGATTTTAATGGGAGC spacer length: 

34 repeater length: 24
25278   1678128 GTAATAACGACAAGAAACTAAAAC ATTAACTACATCGCTAACAGCTTGGTACAGCCTG spacer length: 

34 repeater length: 24
25279   1678187 GTAATAACGACAAGAAACTAAAAC AACAAAAAAATGAAGTTTTGGGTTATGACTTTCTA spacer length: 

35 repeater length: 24
25280   1678247 GTAATAACGACAAGAAACTAAAAC TAGAGGCACAATTACAGAATTTAGTAATTGATCAAA spacer length: 

36 repeater length: 24
25281   1678308 GTAATAACGACAAGAAACTAAAAC TGAATTCTGCCTTTTTATATAACGCATTACTGTGAT spacer length: 

36 repeater length: 24
25282   1678369 GTAATAACGACAAGAAACTAAAAC TTTGAGACGCTGAAAGACGTAGCGAAAGACTCTG spacer length: 

34 repeater length: 24
25283   1678428 GTAATAACGACAAGAAACTAAAAC ATTAAAATGCTGTAGAAACACTTGACCAAATAT spacer length: 33 

repeater length: 24
25284   1678486 GTAATAACGACAAGAAACTAAAAC TAAAGGGATCCTGACCTAAGGACTATCGGGCTTACTT spacer 

length: 37 repeater length: 24
25285   1678548 GTAATAACGACAAGAAACTAAAAC ACTATCTCAGCTATCGTCACTATCGACATCTTCA spacer length: 

34 repeater length: 24
25286   1678607 GTAATAACGACAAGAAACTAAAAC CATTTTATTTATATAGCCTCGTTGTATAGCTTC spacer length: 33 

repeater length: 24
25287   1678665 GTAATAACGACAAGAAACTAAAAC ACTGCTAAAGAGCGCAGGTATTGCGCAAGACTAC spacer length: 

34 repeater length: 24
25288   1678724 GTAATAACGACAAGAAACTAAAAC ATAATATACGACGCTCTGGTTAGGTAAAGGTACTC spacer length: 

35 repeater length: 24
25289   1678784 GTAATAACGACAAGAAACTAAAAC AAAATTTCATTCTAAAGAGATAACAGATTTGGGC spacer length: 

34 repeater length: 24
25290   1678843 GTAATAACGACAAGAAACTAAAAC AGTGAATGCTTGTCCTGAGCCTAGTCTGTTTAAC spacer length: 

34 repeater length: 24
25291   1678902 GTAATAACGACAAGAAACTAAAAC ACATTTGCTGGAGTTCAGAAAATATCAGTAACCA spacer length: 

34 repeater length: 24
25292   1678961 GTAATAACGACAAGAAACTAAAAC AAAGTTGTTTCAGCCCCATCTTCAATAAGTGAAGG spacer length: 

35 repeater length: 24
25293   1679021 GTAATAACGACAAGAAACTAAAAC AACATAAAAAACACTGCTAGTTTCTATCTGATTAA spacer length: 

35 repeater length: 24
25294   1679081 GTAATAACGACAAGAAACTAAAAC ATAGATAAAATAAATAGTTAATGTTTCATAAAATC spacer length: 

35 repeater length: 24
25295   1679141 GTAATAACGACAAGAAACTAAAAC AACAACGTGATGATACTGACATTTGCGGGCTATTG spacer length: 

35 repeater length: 24
25296   1679201 GTAATAACGACAAGAAACTAAAAC GCTGTTCATATAACTGTAATAAATTAAGAAACT spacer length: 33 

repeater length: 24
25297   1679259 GTAATAACGACAAGAAACTAAAAC AACTCTTGAATTGTTAAGTCTTTAATGAATGCA spacer length: 33 

repeater length: 24
25298   1679317 GTAATAACGACAAGAAACTAAAAC AATGTACACCGTAGCCATTTTTTTGCACTTCTT spacer length: 33 

repeater length: 24
25299   1679375 GTAATAACGACAAGAAACTAAAAC AAGAACAGCGATGTTTACAAGTCAGCACAAGACG spacer length: 

34 repeater length: 24
25300   1679434 GTAATAACGACAAGAAACTAAAAC CATTTTCTTGGTTTTATCTATTTACCGTTTTAAA spacer length: 

34 repeater length: 24



25301   1679493 GTAATAACGACAAGAAACTAAAAC CTAGATTGTTAGCACCGTGCATTAGCAATAATGCGT spacer length: 
36 repeater length: 24

25302   1679554 GTAATAACGACAAGAAACTAAAAC GATTGCTGATGACGATGGAATAGTTACCACAAG spacer length: 33 
repeater length: 24

25303   1679612 GTAATAACGACAAGAAACTAAAAC TTTTATTTTCACCGACAAAACGAAAAAAATTGAA spacer length: 
34 repeater length: 24

25304   1679671 GTAATAACGACAAGAAACTAAAAC TTAAAGAGGCAACAAAGCGAAAAATTCTATATGC spacer length: 
34 repeater length: 24

25305   1679730 GTAATAACGACAAGAAACTAAAAC TTGTTGTGCTAACTGGTTTATCGCATCCCCTATT spacer length: 
34 repeater length: 24

25306   1679789 GTAATAACGACAAGAAACTAAAAC TTATGTTATTTGTACAAACTTCTTAGTTGCCAAT spacer length: 
34 repeater length: 24

25307   1679848 GTAATAACGACAAGAAACTAAAAC TTCTTGTAGTTTCGGGAAGACATTCTCACTGGTGT spacer length: 
35 repeater length: 24

25308   1679908 GTAATAACGACAAGAAACTAAAAC TAGTAGTAGTTAATACTGCTGACTGAATTTTTCTTAGT spacer 
length: 38 repeater length: 24

25309   1679971 GTAATAACGACAAGAAACTAAAAC TTTATTTCAAAAAGTTACACTATAAAGATGAATT spacer length: 
34 repeater length: 24

25310   1680030 GTAATAACGACAAGAAACTAAAAC TTGGGTAAGATCTAGACCTTATGTTCCTCTTTC spacer length: 33 
repeater length: 24

25311   1680088 GTAATAACGACAAGAAACTAAAAC TTGGGATATATTGCACAGACAAACTTTGTCTC spacer length: 32 
repeater length: 24

25312   1680145 GTAATAACGACAAGAAACTAAAAC ATGTTAGGAATATTGTTAAAAATCCGCCTATAATTCCGA spacer 
length: 39 repeater length: 24

25313   1680209 GTAATAACGACAAGAAACTAAAAC ATTTTTTATGCCATACCAACCCATTTTAATCAA spacer length: 33 
repeater length: 24

25314   1680267 GTAATAACGACAAGAAACTAAAAC CAGTATATGCGTGTTGATGATTTTCTGAAGACT spacer length: 33 
repeater length: 24

25315   1680325 GTAATAACGACAAGAAACTAAAAC ATAGCAAAGTACGAATAATCTATATTCCTGACC spacer length: 33 
repeater length: 24

25316   1680383 GTAATAACGACAAGAAACTAAAAC ATATCTCATGGTTATGTTTCTTCAGATCCAGGC spacer length: 33 
repeater length: 24

25317   1680441 GTAATAACGACAAGAAACTAAAAC GCGGCAGCTACTGGGTCTAACGCCTTCCACTCGA spacer length: 
34 repeater length: 24

25318   1680500 GTAATAACGACAAGAAACTAAAAC ACATAAGCCAGCTAAAGAAGACGTATCTGACTGA spacer length: 
34 repeater length: 24

25319   1680559 GTAATAACGACAAGAAACTAAAAC ATTATAAGTAAGGGCTGACTTGTTGAGTAAGACTGG spacer length: 
36 repeater length: 24

25320   1680620 GTAATAACGACAAGAAACTAAAAC ATGATTATGAAATTTGTACAGCAAATGTTGATGAGA spacer length: 
36 repeater length: 24

25321   1680681 GTAATAACGACAAGAAACTAAAAC AATGTCTTTTTTTATATAAATTTTTCGAGTCCTAA spacer length: 
35 repeater length: 24

25322   1680741 GTAATAACGACAAGAAACTAAAAC AGGGAAAAGATCCTCTTCCTAGCTCCTTTCTCTT spacer length: 
34 repeater length: 24

25323   1680800 GTAATAACGACAAGAAACTAAAAC CCTGTACAACGAAAACGGGACATTGTGGGCAATAC spacer length: 
35 repeater length: 24

25324   1680860 GTAATAACGACAAGAAACTAAAAC CTCGACCTCTTCTACTACTTCTGGTGGTGCACCCA spacer length: 
35 repeater length: 24

25325   1680920 GTAATAACGACAAGAAACTAAAAC TTAATTAAAGCGGCAAGCTCTCTAGCCAGGCTAGATCCCT spacer 
length: 40 repeater length: 24

25326   1680985 GTAATAACGACAAGAAACTAAAAC AAAACAATGTTTTAGTTTTACAGACATTATAAAAT spacer length: 
35 repeater length: 24

25327   1681045 GTAATAACGACAAGAAACTAAAAC ACTTCAAGAATGGAATACATTTGTTAAAAATTTGC spacer length: 
35 repeater length: 24

25328   1681105 GTAATAACGACAAGAAACTAAAAC GCCCAAGCTCAGGCTGGAAACAGTGGAAATCCG spacer length: 33 
repeater length: 24

25329   1681163 GTAATAACGACAAGAAACTAAAAC ATATAACAAAGCGCATTGCTGATACGTTACACAG spacer length: 
34 repeater length: 24

25330   1681222 GTAATAACGACAAGAAACTAAAAC TCCATGCCCTCGCCCCCGCCTTTTCTTTTTCTT spacer length: 33 
repeater length: 24

25331   1681280 GTAATAACGACAAGAAACTAAAAC TTCCACATTGATGAGGTAAGCCTCTGAAAAGGTT spacer length: 
34 repeater length: 24

25332   1681339 GTAATAACGACAAGAAACTAAAAC TGTGACCAAATTGAGGCAGAAGTATCCGCAGGGGA spacer length: 
35 repeater length: 24

25333   1681399 GTAATAACGACAAGAAACTAAAAC ACCCCTGACTTTGTCCTTAAAGATAATGAGTTCTT spacer length: 
35 repeater length: 24

25334   1681459 GTAATAACGACAAGAAACTAAAAC AGAAAATGAGTAGTGAAGTTAAGACAAAAAATAAGTC spacer 
length: 37 repeater length: 24

25335   1681521 GTAATAACGACAAGAAACTAAAAC TTCACTGTCAAATTTGTCTAGCAGTTCTTTTGCGACT spacer 
length: 37 repeater length: 24

25336   1681583 GTAATAACGACAAGAAACTAAAAC ATTATACCACGCCAAAGAGATGGCGTGAGGCGAT spacer length: 



34 repeater length: 24
25337   1681642 GTAATAACGACAAGAAACTAAAAC TATTTGAAGGCTTCCCTTAGGGCGTTCTTTAGC spacer length: 33 

repeater length: 24
25338   1681700 GTAATAACGACAAGAAACTAAAAC GTTAAATTCGGCGCCCCAGTAGAAGTCTTTCTCG spacer length: 

34 repeater length: 24
25339   1681759 GTAATAACGACAAGAAACTAAAAC CTATGTGTTGATGAGAGCACAGCTGGGCATGGAGCGT spacer 

length: 37 repeater length: 24
25340   1681821 GTAATAACGACAAGAAACTAAAAC AGATGTAGAGAAAACGATCGATTTAAGGCATGCG spacer length: 

34 repeater length: 24
25341   1681880 GTAATAACGACAAGAAACTAAAAC AATAAATCAATCCTTTTTTTAAGGTCTTTCCAAG spacer length: 

34 repeater length: 24
25342   1681939 GTAATAACGACAAGAAACTAAAAC TCAACACAAGGAAACACTTACAATTGGTATGAGTATGAA spacer 

length: 39 repeater length: 24
25343   1682003 GTAATAACGACAAGAAACTAAAAC CACTAGACACTGCAGGGACAGATATCAAAAACT spacer length: 33 

repeater length: 24
25344   1682061 GTAATAACGACAAGAAACTAAAAC GTGCCCCTGTCTCCTGCAGTTTTAACGCTAAATATC spacer length: 

36 repeater length: 24
25345   1682122 GTAATAACGACAAGAAACTAAAAC ACCTATCACTTTCCTTGCGAATTCAACCAGTGTTA spacer length: 

35 repeater length: 24
25346   1682182 GTAATAACGACAAGAAACTAAAAC CACCAGCTGTGATGACATAGTCTTTGTCCAGTAATG spacer length: 

36 repeater length: 24
25347   1682243 GTAATAACGACAAGAAACTAAAAC TTCTTCATAAGGATGTATCTGTACCAGTTCACC spacer length: 33 

repeater length: 24
25348   1682301 GTAATAACGACAAGAAACTAAAAC GTCTTTACAGAACTTGGGGCGAAGTAGTATCCCGC spacer length: 

35 repeater length: 24
25349   1682361 GTAATAACGACAAGAAACTAAAAC GATGAACTCGCCTGTGTTACTTGATGTGTATAAGGA spacer length: 

36 repeater length: 24
25350   1682422 GTAATAACGACAAGAAACTAAAAC AACTCTGAGACTGAGGTTCTTTTTGTCTCACTAGA spacer length: 

35 repeater length: 24
25351   1682482 GTAATAACGACAAGAAACTAAAAC ATAGGCTAGAAGCTGCAAAGAGGCTGGGCTGGAA spacer length: 

34 repeater length: 24
25352   1682541 GTAATAACGACAAGAAACTAAAAC TACTGCAAGATCTACATTATAGTTCAATGATTT spacer length: 33 

repeater length: 24
25353   1682599 GTAATAACGACAAGAAACTAAAAC ACGAGTCTCTTTATCAATATAGTGATGTTATCTACA spacer length: 

36 repeater length: 24
25354   1682660 GTAATAACGACAAGAAACTAAAAC TTTTTTGCTTTTAGCTTTTCGTATTCTATTAATGA spacer length: 

35 repeater length: 24
25355   1682720 GTAATAACGACAAGAAACTAAAAC AGTGGCTTAATGTACCTTTTGGTACTGACTATCCAA spacer length: 

36 repeater length: 24
25356   1682781 GTAATAACGACAAGAAACTAAAAC GCTGATAGATAAAGATAAAATAAAAATAGACTT spacer length: 33 

repeater length: 24
25357   1682839 GTAATAACGACAAGAAACTAAAAC GTCTACTTTAAGTGAACTTTATTGTAATCGTATCAA spacer length: 

36 repeater length: 24
25358   1682900 GTAATAACGACAAGAAACTAAAAC TAAGCGTCTAAATAAGTTACCGACAATTGTTA spacer length: 32 

repeater length: 24
25359   1682957 GTAATAACGACAAGAAACTAAAAC ATTGTTGAGAGATGCTACTTATGAAGAAAATGGA spacer length: 

34 repeater length: 24
25360   1683016 GTAATAACGACAAGAAACTAAAAC CTTCATAACTCAACAAAACAAATAAGGTATGCCACTC spacer 

length: 37 repeater length: 24
25361   1683078 GTAATAACGACAAGAAACTAAAAC CTTAGCGTAAGAGAGCGTATATTATGCAGCGTATAT spacer length: 

36 repeater length: 24
25362   1683139 GTAATAACGACAAGAAACTAAAAC AATTTTCAGAGTCACTTACTTGGAAATTTTGTCTCT spacer length: 

36 repeater length: 24
25363   1683200 GTAATAACGACAAGAAACTAAAAC CAAAAACTGCCGTTTAATGCGCCACTTCTAGAACA spacer length: 

35 repeater length: 24
25364   1683260 GTAATAACGACAAGAAACTAAAAC TTTTGAGAATAGAGTCTATGAAATCTCCTTTTAT spacer length: 

34 repeater length: 24
25365   1683319 GTAATAACGACAAGAAACTAAAAC AGGTTCACTCACCCTCGCCTCGCAAGATATTCCAA spacer length: 

35 repeater length: 24
25366   1683379 GTAATAACGACAAGAAACTAAAAC ACAATTCTTTCTTTTTTTATAGCTGTTGTACACATTCC spacer 

length: 38 repeater length: 24
25367   1683442 GTAATAACGACAAGAAACTAAAAC TAGTAATATCTAGCGACTTCCATAATTGCTGATG spacer length: 

34 repeater length: 24
25368   1683501 GTAATAACGACAAGAAACTAAAAC ATTATAAAATTGATGTATTATACATTTGCAGAAA spacer length: 

34 repeater length: 24
25369   1683560 GTAATAACGACAAGAAACTAAAAC CGCTATTCTCAAGTACTCTGCGATCTCGCCCTCTGAAA spacer 

length: 38 repeater length: 24
25370   1683623 GTAATAACGACAAGAAACTAAAAC TTCATATCGCTCTTTTGAATACTTCATCAATTCTTGT spacer 

length: 37 repeater length: 24
25371   1683685 GTAATAACGACAAGAAACTAAAAC TTTTATATTCTGTTGTTCATTTTTTATATCATT spacer length: 33 

repeater length: 24



25372   1683743 GTAATAACGACAAGAAACTAAAAC ATATTATTAGGAATGACAGCCGGAGCTACTACTG spacer length: 
34 repeater length: 24

25373   1683802 GTAATAACGACAAGAAACTAAAAC TTGTACAAAAAAGCTGAATTTAAGCAAGTCGGAA spacer length: 
34 repeater length: 24

25374   1683861 GTAATAACGACAAGAAACTAAAAC ATTTAGTTTGAATATTATGAGTAATTGAGAGTTGG spacer length: 
35 repeater length: 24

25375   1683921 GTAATAACGACAAGAAACTAAAAC TTGCTACAGGAAATGGAGAAGGTGAATATCAGGGAG spacer length: 
36 repeater length: 24

25376   1683982 GTAATAACGACAAGAAACTAAAAC TTTTATCTTCAAAGAGTTGAAAAAGAGAGGGTTAGAT spacer 
length: 37 repeater length: 24

25377   1684044 GTAATAACGACAAGAAACTAAAAC 
CTTTCTTCTTCATCTTTATCGATCAAAATTAGCCTTAGCAATAACGACAAGAAACTAAAACTTTATTATCAAGAGCATTAAGTAAT
TTTGGAAGACC spacer length: 97 repeater length: 24

25378   1684166 GTAATAACGACAAGAAACTAAAAC TAATAACTCTCCTACCTTTTCTATTTTTAGCATTTG spacer length: 
36 repeater length: 24

25379   1684227 GTAATAACGACAAGAAACTAAAAC TATTTCGTAATCTTCTATAAGTTTTGAGTTGAATGG spacer length: 
36 repeater length: 24

25380   1684288 GTAATAACGACAAGAAACTAAAAC GTATAGTACTGGTGTATTACTTCCAGATATCCC spacer length: 33 
repeater length: 24

25381   1684346 GTAATAACGACAAGAAACTAAAAC CACTCTCTTCAATCCGATTATATCAATTTACTAC spacer length: 
34 repeater length: 24

25382   1684405 GTAATAACGACAAGAAACTAAAAC GATTACTGCAGTGATGATGAAATATCGTGCTAATGA spacer length: 
36 repeater length: 24

25383   1684466 GTAATAACGACAAGAAACTAAAAC GTTGTAGTCATTCCAGTAATGACTAAGATATTGTG spacer length: 
35 repeater length: 24

25384   1684526 GTAATAACGACAAGAAACTAAAAC TGTAATACAATATTACGCTAGCAATACAACAAACAT spacer length: 
36 repeater length: 24

25385   1684587 GTAATAACGACAAGAAACTAAAAC ACACTCGCCGACTCTCTCTCATTTATTGCGAGAT spacer length: 
34 repeater length: 24

25386   1684646 GTAATAACGACAAGAAACTAAAAC GTGTTGTTCGAGACTTCTACTGCCATTAATATTA spacer length: 
34 repeater length: 24

25387   1684705 GTAATAACGACAAGAAACTAAAAC GATTACTTTATGCTTTATTCAAATATAGAATAAAA spacer length: 
35 repeater length: 24

25388   1684765 GTAATAACGACAAGAAACTAAAAC GTTGGGTATTTAAGCTTACGCATTATATTTTTGA spacer length: 
34 repeater length: 24

25389   1684824 GTAATAACGACAAGAAACTAAAAC GATTACTGCAGTGATGATGAAATATCGTGCTAATGA spacer length: 
36 repeater length: 24

25390   1684885 GTAATAACGACAAGAAACTAAAAC TAATATAGCGACCACAGAACTCTTGCTATATTT spacer length: 33 
repeater length: 24

25391   1684943 GTAATAACGACAAGAAACTAAAAC CTCTCAAGAAATTCCAAAAGTTTATCAAACTCCT spacer length: 
34 repeater length: 24

25392   1685002 GTAATAACGACAAGAAACTAAAAC TTTCTACATTATGTACTACCGATAAAACATGTGATC spacer length: 
36 repeater length: 24

25393   1685063 GTAATAACGACAAGAAACTAAAAC TTCTCTTGGTTCAAAACCACTTAAATCTTCGTTATT spacer length: 
36 repeater length: 24

25394   1685124 GTAATAACGACAAGAAACTAAAAC TTTTCATCAACATCTTGACTCCGGTATTCGACATC spacer length: 
35 repeater length: 24

25395   1685184 GTAATAACGACAAGAAACTAAAAC AGTGGTCAGGGCTAGATATCTGCCCACTACCAAC spacer length: 
34 repeater length: 24

25396   1685243 GTAATAACGACAAGAAACTAAAAC TATCAAGAAAAATAGGGCTAGCCCAATTCCAATGA spacer length: 
35 repeater length: 24

25397   1685303 GTAATAACGACAAGAAACTAAAAC TAAGTATATATCATTTGAATGAATGTTGAGAGCCA
25398   
25399   
25400   crispr 4
25401   1548412 GAAGAATCCCATAAGGGATTGAAAG CATATCATCATCTCTCATCATCTGCCTGCAACGTAT spacer 

length: 36 repeater length: 25
25402   1548474 GAAGAATCCCATAAGGGATTGAAAG TCACATTCATCCCTATAGACATTTATTGAAAACGA spacer length: 

35 repeater length: 25
25403   1548535 GAAGAATCCCATAAGGGATTGAAAG TTTGCTTTAACATAGATCGGTGAAAGCATCTCAAAAGGTA spacer 

length: 40 repeater length: 25
25404   1548601 GAAGAATCCCATAAGGGATTGAAAG ACTATAAACAGATTGCCAGATTTGTGGAGAACTTAACGAC
25405   
25406   
25407   crispr 5
25408   1508177 GATGAATCCCAAAAGGGATTGAAAG 

NGTTAAGCACCATGCGACCAAAAAACCTCAACACAATTACTAGGACTTAAGGTCGCATTAAAGTTCCCCATAAAACACCTAAAATT
TAAATACAAGGAAAGGGAAAAATAAGACAAGGGATATAAAAACAAACC spacer length: 134 repeater length: 
25

25409   1508337 GATGAATCCCAAAAGGGATTGAAAG CTCTGTTCACAGAAATATTTGTCAAGCTCAATCTTAAA spacer 
length: 38 repeater length: 25



25410   1508401 GATGAATCCCAAAAGGGATTGAAAG AGTTTTGGGAACACTTCTCTTCCCTTTATCTGTTAGTTCAT spacer 
length: 41 repeater length: 25

25411   1508468 GATGAATCCCAAAAGGGATTGAAAG CTCAAATCGTTTGCGTACTGTTTAAAGCTTTTTAAACT spacer 
length: 38 repeater length: 25

25412   1508532 GATGAATCCCAAAAGGGATTGAAAG AGCACCCTATTTTCAGGTGCTGGCTGACTAGAACTT spacer 
length: 36 repeater length: 25

25413   1508594 GATGAATCCCAAAAGGGATTGAAAG GGGTATAAATAAAGTATGCCAGCCTGTGCTAATGACA spacer 
length: 37 repeater length: 25

25414   1508657 GATGAATCCCAAAAGGGATTGAAAG AGTTTATTATGTCATTGGACAGCAAGTCATACGAG spacer length: 
35 repeater length: 25

25415   1508718 GATGAATCCCAAAAGGGATTGAAAG TTTTCTCCTTTTTTCATAATACTTCTTTCCATATTTCCGC spacer 
length: 40 repeater length: 25

25416   1508784 GATGAATCCCAAAAGGGATTGAAAG GCTCTGCTAACATTAGCCTCTTCTCCTGCTAGAGCT spacer 
length: 36 repeater length: 25

25417   1508846 GATGAATCCCAAAAGGGATTGAAAG ATCTTGTCGCTTATGTGAACGTCTAGGGAGTCGATAA spacer 
length: 37 repeater length: 25

25418   1508909 GATGAATCCCAAAAGGGATTGAAAG ATGTAAAATATCATGACACATATATTAATTTTGAAGC
25419   
25420   
25421   crispr 6
25422   1508401 GATGAATCCCAAAAGGGATTGAAAGAG 

TTTTGGGAACACTTCTCTTCCCTTTATCTGTTAGTTCATAGATGAATCCCAAAAGGGATTGAAAGCTCAAATCGTTTGCGTACTGT
TTAAAGCTTTTTAAACT spacer length: 103 repeater length: 27

25423   1508532 GATGAATCCCAAAAGGGATTGAAAGAG 
CACCCTATTTTCAGGTGCTGGCTGACTAGAACTTTGATGAATCCCAAAAGGGATTGAAAGGGGTATAAATAAAGTATGCCAGCCTG
TGCTAATGACA spacer length: 97 repeater length: 27

25424   1508657 GATGAATCCCAAAAGGGATTGAAAGAG 
CAAGTTAGGTTTTATGTTGAAGGGGACTCTGATGAATCCCAAAAAGGATTGAAAGACGGCAATTATGGTTATATCATAATGATAAT
GCTAAGTCGAG

25425   
25426   
25427   crispr 7
25428   1391760 AAATGACAGAGGAGAACACAAAAGCCATTAT TGAACTTAGGAAGCAAACAGAGGAGAACACAAAGGC spacer 

length: 36 repeater length: 31
25429   1391828 AAATGACAGAGGAGAACACAAAAGCCATTAT 

TGAACTTAGGAAGCAAACAGAGGAGAACACAAAGGCTATAGCTGAATTAAGG spacer length: 52 repeater 
length: 31

25430   1391912 AAATGACAGAGGAGAACACAAAAGCCATTAT 
TCATTTGAATGAATGTTGAGAGCCACATTTAAAAGTCCCATAAGAAATTGAA

25431   
25432   
25433   crispr 8
25434   1067409 TGACAGCAAAAGCAGAAGGATATGCCGACATAGAAGCAAT 

GCTATGCGCATTTGCTGAAGAAGAAGCAAAAATTGCAGAAACTGTAGGAAAAGTAGCCACCGAATTAAAGGTAAAGAAGTTACTAT
CTGATTTCGCTACTAAAGAGGGAGAGGAGCACATATCCACATACAACAAAATAGCA spacer length: 142 repeater 
length: 40

25435   1067592 TGACAGCAAAAGCAGAAGGATATGCCGACATAGAAGCAAT 
GCTATGCGCATTTGCNAAAGAGGGAGAGGAGCACATATCCACATACAACAAAATAGCA spacer length: 58 
repeater length: 40

25436   1067691 TGACAGCAAAAGCAGAAGGATATGCCGACATAGAAGCAAT 
AAAATCGTTGATAAATTGGTAAAGTCTGTTTCAGCATTAAACGAGAGAGTAAGTGGAC

25437   
25438   
25439   GCA_001481635.1_ASM148163v1_genomic.fna(findCrispr):
25440   START       REPEAT                           

SPACER                                             
25441   crispr 1
25442   21241 TTTTAGTTTCTTGTCGTTATTAC TAAATTAGATATACGTACATGGGATTCACTAAGAAA spacer length: 36 

repeater length: 23
25443   21301 TTTTAGTTTCTTGTCGTTATTAC CGATTGTTGTGATTGTTGTTCTTGCTTTTTAGCGTC spacer length: 36 

repeater length: 23
25444   21361 TTTTAGTTTCTTGTCGTTATTAC CAACATAAGGACCTGGAGTGATCACGGGGAGCCCAGT spacer length: 

37 repeater length: 23
25445   21422 TTTTAGTTTCTTGTCGTTATTAC GGGAGGGAGTTACAGTAATAATATCTACGGAACGGT spacer length: 36 

repeater length: 23
25446   21482 TTTTAGTTTCTTGTCGTTATTAC CTTTCAATTGATGCTGGTGATGCTTGAGCTAAAATG spacer length: 36 

repeater length: 23
25447   21542 TTTTAGTTTCTTGTCGTTATTAC TAGTACTATCTTTATATTCCTATATTTTCCTCCTA spacer length: 35 

repeater length: 23
25448   21601 TTTTAGTTTCTTGTCGTTATTAC TAGTACTATCTTTATATTCCTATATTTTCCTCCTA spacer length: 35 

repeater length: 23



25449   21660 TTTTAGTTTCTTGTCGTTATTAC AAGGCTTCCTCTTCTTGCTGGGTAAGCCTGGGGAGTA spacer length: 
37 repeater length: 23

25450   21721 TTTTAGTTTCTTGTCGTTATTAC TTTTAGGGCTACTATGGTGATAGCTACTGAAAATAAAAA spacer length: 
39 repeater length: 23

25451   21784 TTTTAGTTTCTTGTCGTTATTAC AAGGAATTAAAGAAGTTAGGACTTCAGGACAATGTAG spacer length: 
37 repeater length: 23

25452   21845 TTTTAGTTTCTTGTCGTTATTAC GCTTTAAGGTCGAAATCAGAGATAATGAGCATAAT spacer length: 35 
repeater length: 23

25453   21904 TTTTAGTTTCTTGTCGTTATTAC AAAAATGTGCTCATCTATGTTTCACCCTGTTGCAC spacer length: 35 
repeater length: 23

25454   21963 TTTTAGTTTCTTGTCGTTATTAC AGAGTTTGTTCTTAATTGGCCAGCAGACTAATTTTA spacer length: 36 
repeater length: 23

25455   22023 TTTTAGTTTCTTGTCGTTATTAC CTTCCAGTCTTCATTTCTGGCTCACCCCCAGTCAGC spacer length: 36 
repeater length: 23

25456   22083 TTTTAGTTTCTTGTCGTTATTAC ATACTTAATCCCTGCAATCGCAGGTTCAATGGTTCAAG spacer length: 
38 repeater length: 23

25457   22145 TTTTAGTTTCTTGTCGTTATTAC AGCACGTAACGAAGCTCTATAACTACTACGTAAAG spacer length: 35 
repeater length: 23

25458   22204 TTTTAGTTTCTTGTCGTTATTAC 
GTTGACGAGGGCTGGCTCTTTGTGAACTACCCTATGTTTTAGTTTCTCGTCGTTATTACTGAAAAACCCTATATTTCACGAGACAA
ATGAAGAG spacer length: 94 repeater length: 23

25459   22322 TTTTAGTTTCTTGTCGTTATTAC 
GAATTGTGCTGATGCCGAATTATCAGGATCCCATGTTTTAGTTTCTCGTCGTTATTACAAGTCGCAATAGCTAATTCGACTAAACT
AATCGCT spacer length: 93 repeater length: 23

25460   22439 TTTTAGTTTCTTGTCGTTATTAC 
GCCATCGAGATTATAGCACCCATCAGAATAATTACGTTTTAGTTTCTTGTCATTATTACGAGAAACCCCTCTAACCTTTTTAAGAA
GTCCTTTACAGTTTTAGTTTCTTGTCATTATTACTCAATTCTTCGTAATGCTCGGGTTTTATGATTATTTT spacer 
length: 157 repeater length: 23

25461   22620 TTTTAGTTTCTTGTCGTTATTAC AGTAACTATATACTTCCTAACGGAACAACTGTAA spacer length: 34 
repeater length: 23

25462   22678 TTTTAGTTTCTTGTCGTTATTAC ACCAGTCTTATCTACATATTTTCAAAAGTAATAGT spacer length: 35 
repeater length: 23

25463   22737 TTTTAGTTTCTTGTCGTTATTAC AGATGAGCATGGCGTAGTATCCATAAGTGCTGATGT spacer length: 36 
repeater length: 23

25464   22797 TTTTAGTTTCTTGTCGTTATTAC ACAACGAAAAAGAAAAAGCATTGAAAATAATTGAG spacer length: 35 
repeater length: 23

25465   22856 TTTTAGTTTCTTGTCGTTATTAC ATTTATATACATACACTCCATTTTCCTTAAATTT spacer length: 34 
repeater length: 23

25466   22914 TTTTAGTTTCTTGTCGTTATTAC TGCTGTTCATCAGGCTCAGTATAGTACCTGCAT spacer length: 33 
repeater length: 23

25467   22971 TTTTAGTTTCTTGTCGTTATTAC GTGTGTCTTACCACTCATAAAGCTCTCCCACATAC spacer length: 35 
repeater length: 23

25468   23030 TTTTAGTTTCTTGTCGTTATTAC ATTGATACGATTCTTGCTGAGGCGAGAAAGTATTCTCTT spacer length: 
39 repeater length: 23

25469   23093 TTTTAGTTTCTTGTCGTTATTAC ATAATTTCAATCCTGAAAAACAGCTGTTCTACTTC spacer length: 35 
repeater length: 23

25470   23152 TTTTAGTTTCTTGTCGTTATTAC CTCTACTATTGCTGATACTGATTTGCCTTCATCCCTC spacer length: 
37 repeater length: 23

25471   23213 TTTTAGTTTCTTGTCGTTATTAC ACTATCTTCTTCTGAGTAGTAGTGGTCGTAACGTT spacer length: 35 
repeater length: 23

25472   23272 TTTTAGTTTCTTGTCGTTATTAC TTTTTGACAGCATTCGATAGAGGTTAAAGGTTTTTT spacer length: 36 
repeater length: 23

25473   23332 TTTTAGTTTCTTGTCGTTATTAC TGGTTGTTTGGTGAAAACCTCTAGGGGGACACATTC spacer length: 36 
repeater length: 23

25474   23392 TTTTAGTTTCTTGTCGTTATTAC AAAAGCTTTAGCTTTTTCAACTATCTAAGACATA spacer length: 34 
repeater length: 23

25475   23450 TTTTAGTTTCTTGTCGTTATTAC TTCAATTTGTTTTCCTGAAAAAATTAGTTGTAAAG spacer length: 35 
repeater length: 23

25476   23509 TTTTAGTTTCTTGTCGTTATTAC ATCGTCACCACCCACGAGGGCTTTTACGAATACGAG spacer length: 36 
repeater length: 23

25477   23569 TTTTAGTTTCTTGTCGTTATTAC ACATACTAATAGTCTTACTCAGCATGAGGTTGATGAAC spacer length: 
38 repeater length: 23

25478   23631 TTTTAGTTTCTTGTCGTTATTAC TTCTTGCTTGCTATAGCGTTAAGCAAGTAGAAGTGC spacer length: 36 
repeater length: 23

25479   23691 TTTTAGTTTCTTGTCGTTATTAC TTGGATATAGAATTGTCTCATAAAGACATTGAGACTG spacer length: 
37 repeater length: 23

25480   23752 TTTTAGTTTCTTGTCGTTATTAC TCCATAAAAGGCTTTGGACAAAAACTCTTTGGTG spacer length: 34 
repeater length: 23

25481   23810 TTTTAGTTTCTTGTCGTTATTAC GACTTCATATAAAGATTTGAGTTGCTGTTGCTCATAT spacer length: 
37 repeater length: 23

25482   23871 TTTTAGTTTCTTGTCGTTATTAC TTTAAGCCAAATTTCTTCTCAATGTCCTTTGGAATTAAT spacer length: 



39 repeater length: 23
25483   23934 TTTTAGTTTCTTGTCGTTATTAC AAGGAAATTGATGGAAGTTGCAGCAGAATTAGAGGCTGA spacer length: 

39 repeater length: 23
25484   23997 TTTTAGTTTCTTGTCGTTATTAC TACTTACCGTTTCTTCTATCATCTCTCTATTCAG spacer length: 34 

repeater length: 23
25485   24055 TTTTAGTTTCTTGTCGTTATTAC GATGAAGTTTATGATAAGCTCCAAACAATATATAGT spacer length: 36 

repeater length: 23
25486   24115 TTTTAGTTTCTTGTCGTTATTAC TTGTATTGCTGATTGCCAATATATGCAATGTATC spacer length: 34 

repeater length: 23
25487   24173 TTTTAGTTTCTTGTCGTTATTAC TCCAAAGCCTTCTAATAAAAGTGCAAAAGTCTGATGTT spacer length: 

38 repeater length: 23
25488   24235 TTTTAGTTTCTTGTCGTTATTAC ATTGTAATGCCATTATTTACTGAAATTGAACCTG spacer length: 34 

repeater length: 23
25489   24293 TTTTAGTTTCTTGTCGTTATTAC ATCATTCATTTTTTCTGCCCCAATATAATATACGAT spacer length: 36 

repeater length: 23
25490   24353 TTTTAGTTTCTTGTCGTTATTAC ATTGTTGACTTTTCCTATCCACTTTGTGTACTG spacer length: 33 

repeater length: 23
25491   24410 TTTTAGTTTCTTGTCGTTATTAC TATGTTACGCTCATACTATATTTCTAAAAGTAATGTA spacer length: 

37 repeater length: 23
25492   24471 TTTTAGTTTCTTGTCGTTATTAC GTAGAAACCTCTCTGTGTCTCTTGGATTATATAGAAATT spacer length: 

39 repeater length: 23
25493   24534 TTTTAGTTTCTTGTCGTTATTAC ACTTATTTTTTGTCTTTATCTCACTACTCATTTTCT spacer length: 36 

repeater length: 23
25494   24594 TTTTAGTTTCTTGTCGTTATTAC CGTGTGGAAGTTGATGGCTGATCTACAATTATTC spacer length: 34 

repeater length: 23
25495   24652 TTTTAGTTTCTTGTCGTTATTAC TAAATGCTTCCTGCACAGCACCTAAATTGGCAAACTTTT spacer length: 

39 repeater length: 23
25496   24715 TTTTAGTTTCTTGTCGTTATTAC CCTAGGCTTTGCAGGTATTAATGCCTGTGAGCCA spacer length: 34 

repeater length: 23
25497   24773 TTTTAGTTTCTTGTCGTTATTAC TATCACAACAAATACATTTTTGTATACCGCTACT spacer length: 34 

repeater length: 23
25498   24831 TTTTAGTTTCTTGTCGTTATTAC TTTGGGTCAGAGACAAAGTTGTCAGTTTAATGACAA spacer length: 36 

repeater length: 23
25499   24891 TTTTAGTTTCTTGTCGTTATTAC GAATTTGTATCATTTACTGGAAATCTGAAATTATTGTA spacer length: 

38 repeater length: 23
25500   24953 TTTTAGTTTCTTGTCGTTATTAC TACTAGCTTCTTTGCTATCTTCTCAGCCTTGTTG spacer length: 34 

repeater length: 23
25501   25011 TTTTAGTTTCTTGTCGTTATTAC TTGTAATCCCAGTGCTCTTTGCACTTAACCCAGAGA spacer length: 36 

repeater length: 23
25502   25071 TTTTAGTTTCTTGTCGTTATTAC TCACTTACGACATATGATGCTACTTCATGCACTGT spacer length: 35 

repeater length: 23
25503   25130 TTTTAGTTTCTTGTCGTTATTAC AATAGATCACACTGTTTGACATTAAAGAGCACAA spacer length: 34 

repeater length: 23
25504   25188 TTTTAGTTTCTTGTCGTTATTAC ACCTAAAAATGATAAAAATCTAAGACTAACGTCGA spacer length: 35 

repeater length: 23
25505   25247 TTTTAGTTTCTTGTCGTTATTAC TTGTTACTTTTAATGTAAAGAGTAAGGCTTAAATAT spacer length: 36 

repeater length: 23
25506   25307 TTTTAGTTTCTTGTCGTTATTAC AGGTAATAGATCTTGAGGTGACGTCAATCCAAATT spacer length: 35 

repeater length: 23
25507   25366 TTTTAGTTTCTTGTCGTTATTAC ATAATCAAGGAGGCATCTATGTTACTGGGCATTA spacer length: 34 

repeater length: 23
25508   25424 TTTTAGTTTCTTGTCGTTATTAC AGGCCTGCCTCTTCTAGTCCTTCTTGTGCACTTAGAATT spacer length: 

39 repeater length: 23
25509   25487 TTTTAGTTTCTTGTCGTTATTAC ATGTTTCCTTGAACAAAAGCGATATCATAAAATT spacer length: 34 

repeater length: 23
25510   25545 TTTTAGTTTCTTGTCGTTATTAC TGTTCTACGTTAGGGTACTTTTTTATGAACTTTTCA spacer length: 36 

repeater length: 23
25511   25605 TTTTAGTTTCTTGTCGTTATTAC AAAGAAGAGCAGAAAGTAGTAGAGGACAGAGAAGAT spacer length: 36 

repeater length: 23
25512   25665 TTTTAGTTTCTTGTCGTTATTAC AACGGTTTAGCAATCCTCCTCGGAATATTAATGCTGTT spacer length: 

38 repeater length: 23
25513   25727 TTTTAGTTTCTTGTCGTTATTAC TTTAATGCGTTTAATGCCTCATCGAATTTCTGCTTC spacer length: 36 

repeater length: 23
25514   25787 TTTTAGTTTCTTGTCGTTATTAC AATGTATCTTCAGTTCCATTATTCTATTTGAACTC spacer length: 35 

repeater length: 23
25515   25846 TTTTAGTTTCTTGTCGTTATTAC CAGCTTATTACTATGCCCTGGCAAAGATCCTCTTAGAG spacer length: 

38 repeater length: 23
25516   25908 TTTTAGTTTCTTGTCGTTATTAC AATATCTCAAGGAGGGCGAGGAAGTATGCGAAAGGTAA
25517   
25518   
25519   crispr 2



25520   38298 GTAATAACGACAAGAAACTAAAAC AGCTCTTTCGCACTGTTATTTTACAATTTACACG spacer length: 34 
repeater length: 24

25521   38357 GTAATAACGACAAGAAACTAAAAC GCTTGTTGATTTGGGCCCATGCGAGGAGGATTA spacer length: 33 
repeater length: 24

25522   38415 GTAATAACGACAAGAAACTAAAAC TGATATTGTATCGTTGTAGTTAGTATTGTCCAGAAGA spacer length: 
37 repeater length: 24

25523   38477 GTAATAACGACAAGAAACTAAAAC AAGAACTCCCGGGAGCCCTGGTGGTATGCCCGAAAT spacer length: 
36 repeater length: 24

25524   38538 GTAATAACGACAAGAAACTAAAAC ATCGTAAGAGAAGTGGGCTAGCGCTACCCTCCTCCAC spacer length: 
37 repeater length: 24

25525   38600 GTAATAACGACAAGAAACTAAAAC AGAAAATATCTCAAGGAGGGCGAGGAAGTATGCGAAA spacer length: 
37 repeater length: 24

25526   38662 GTAATAACGACAAGAAACTAAAAC TGGATGCTGAGTTAACTCCCCAGTTTACCGT spacer length: 31 
repeater length: 24

25527   38718 GTAATAACGACAAGAAACTAAAAC TTTTAGCCTGACCATTTCCCTCGTTAAAAAATAAGGAA spacer length: 
38 repeater length: 24

25528   38781 GTAATAACGACAAGAAACTAAAAC TTTCACGCTCCATGACCTCAGTGAATATCTCAT spacer length: 33 
repeater length: 24

25529   38839 GTAATAACGACAAGAAACTAAAAC TCATAGGGGCTATATTCAACAATACGTTGCTCCAGT spacer length: 
36 repeater length: 24

25530   38900 GTAATAACGACAAGAAACTAAAAC GAGAAGAAGCAAAGCATACCGCTCTACAAGGTTCCTTCAGT spacer 
length: 41 repeater length: 24

25531   38966 GTAATAACGACAAGAAACTAAAAC TATGTCGATCTGTCCGGTGTGCTGGTGGGCGAGCA spacer length: 35 
repeater length: 24

25532   39026 GTAATAACGACAAGAAACTAAAAC AAATAGTGGTTTCCAAGACTGTGCAAATGCTTTTTTAT spacer length: 
38 repeater length: 24

25533   39089 GTAATAACGACAAGAAACTAAAAC TTTTAGCTGTTTCTCCATTCCGTCCCACCAACTA spacer length: 34 
repeater length: 24

25534   39148 GTAATAACGACAAGAAACTAAAAC TAAAATATTTTAATGTTCCGGAGATAGATTATAAC spacer length: 35 
repeater length: 24

25535   39208 GTAATAACGACAAGAAACTAAAAC TGATATTTGGAGTGGTCGTGATTTTAATGGGAGC spacer length: 34 
repeater length: 24

25536   39267 GTAATAACGACAAGAAACTAAAAC ATTAACTACATCGCTAACAGCTTGGTACAGCCTG spacer length: 34 
repeater length: 24

25537   39326 GTAATAACGACAAGAAACTAAAAC AACAAAAAAATGAAGTTTTGGGTTATGACTTTCTA spacer length: 35 
repeater length: 24

25538   39386 GTAATAACGACAAGAAACTAAAAC TAGAGGCACAATTACAGAATTTAGTAATTGATCAAA spacer length: 
36 repeater length: 24

25539   39447 GTAATAACGACAAGAAACTAAAAC TGAATTCTGCCTTTTTATATAACGCATTACTGTGAT spacer length: 
36 repeater length: 24

25540   39508 GTAATAACGACAAGAAACTAAAAC TTTGAGACGCTGAAAGACGTAGCGAAAGACTCTG spacer length: 34 
repeater length: 24

25541   39567 GTAATAACGACAAGAAACTAAAAC ATTAAAATGCTGTAGAAACACTTGACCAAATAT spacer length: 33 
repeater length: 24

25542   39625 GTAATAACGACAAGAAACTAAAAC TAAAGGGATCCTGACCTAAGGACTATCGGGCTTACTT spacer length: 
37 repeater length: 24

25543   39687 GTAATAACGACAAGAAACTAAAAC ACTATCTCAGCTATCGTCACTATCGACATCTTCA spacer length: 34 
repeater length: 24

25544   39746 GTAATAACGACAAGAAACTAAAAC CATTTTATTTATATAGCCTCGTTGTATAGCTTC spacer length: 33 
repeater length: 24

25545   39804 GTAATAACGACAAGAAACTAAAAC ACTGCTAAAGAGCGCAGGTATTGCGCAAGACTAC spacer length: 34 
repeater length: 24

25546   39863 GTAATAACGACAAGAAACTAAAAC ATAATATACGACGCTCTGGTTAGGTAAAGGTACTC spacer length: 35 
repeater length: 24

25547   39923 GTAATAACGACAAGAAACTAAAAC AAAATTTCATTCTAAAGAGATAACAGATTTGGGC spacer length: 34 
repeater length: 24

25548   39982 GTAATAACGACAAGAAACTAAAAC AGTGAATGCTTGTCCTGAGCCTAGTCTGTTTAAC spacer length: 34 
repeater length: 24

25549   40041 GTAATAACGACAAGAAACTAAAAC ACATTTGCTGGAGTTCAGAAAATATCAGTAACCA spacer length: 34 
repeater length: 24

25550   40100 GTAATAACGACAAGAAACTAAAAC AAAGTTGTTTCAGCCCCATCTTCAATAAGTGAAGG spacer length: 35 
repeater length: 24

25551   40160 GTAATAACGACAAGAAACTAAAAC AACATAAAAAACACTGCTAGTTTCTATCTGATTAA spacer length: 35 
repeater length: 24

25552   40220 GTAATAACGACAAGAAACTAAAAC ATAGATAAAATAAATAGTTAATGTTTCATAAAATC spacer length: 35 
repeater length: 24

25553   40280 GTAATAACGACAAGAAACTAAAAC AACAACGTGATGATACTGACATTTGCGGGCTATTG spacer length: 35 
repeater length: 24

25554   40340 GTAATAACGACAAGAAACTAAAAC GCTGTTCATATAACTGTAATAAATTAAGAAACT spacer length: 33 
repeater length: 24

25555   40398 GTAATAACGACAAGAAACTAAAAC AACTCTTGAATTGTTAAGTCTTTAATGAATGCA spacer length: 33 



repeater length: 24
25556   40456 GTAATAACGACAAGAAACTAAAAC AATGTACACCGTAGCCATTTTTTTGCACTTCTT spacer length: 33 

repeater length: 24
25557   40514 GTAATAACGACAAGAAACTAAAAC AAGAACAGCGATGTTTACAAGTCAGCACAAGACG spacer length: 34 

repeater length: 24
25558   40573 GTAATAACGACAAGAAACTAAAAC CATTTTCTTGGTTTTATCTATTTACCGTTTTAAA spacer length: 34 

repeater length: 24
25559   40632 GTAATAACGACAAGAAACTAAAAC CTAGATTGTTAGCACCGTGCATTAGCAATAATGCGT spacer length: 

36 repeater length: 24
25560   40693 GTAATAACGACAAGAAACTAAAAC GATTGCTGATGACGATGGAATAGTTACCACAAG spacer length: 33 

repeater length: 24
25561   40751 GTAATAACGACAAGAAACTAAAAC TTTTATTTTCACCGACAAAACGAAAAAAATTGAA spacer length: 34 

repeater length: 24
25562   40810 GTAATAACGACAAGAAACTAAAAC TTAAAGAGGCAACAAAGCGAAAAATTCTATATGC spacer length: 34 

repeater length: 24
25563   40869 GTAATAACGACAAGAAACTAAAAC TTGTTGTGCTAACTGGTTTATCGCATCCCCTATT spacer length: 34 

repeater length: 24
25564   40928 GTAATAACGACAAGAAACTAAAAC TTATGTTATTTGTACAAACTTCTTAGTTGCCAAT spacer length: 34 

repeater length: 24
25565   40987 GTAATAACGACAAGAAACTAAAAC TTCTTGTAGTTTCGGGAAGACATTCTCACTGGTGT spacer length: 35 

repeater length: 24
25566   41047 GTAATAACGACAAGAAACTAAAAC TAGTAGTAGTTAATACTGCTGACTGAATTTTTCTTAGT spacer length: 

38 repeater length: 24
25567   41110 GTAATAACGACAAGAAACTAAAAC TTTATTTCAAAAAGTTACACTATAAAGATGAATT spacer length: 34 

repeater length: 24
25568   41169 GTAATAACGACAAGAAACTAAAAC TTGGGTAAGATCTAGACCTTATGTTCCTCTTTC spacer length: 33 

repeater length: 24
25569   41227 GTAATAACGACAAGAAACTAAAAC TTGGGATATATTGCACAGACAAACTTTGTCTC spacer length: 32 

repeater length: 24
25570   41284 GTAATAACGACAAGAAACTAAAAC ATGTTAGGAATATTGTTAAAAATCCGCCTATAATTCCGA spacer 

length: 39 repeater length: 24
25571   41348 GTAATAACGACAAGAAACTAAAAC ATTTTTTATGCCATACCAACCCATTTTAATCAA spacer length: 33 

repeater length: 24
25572   41406 GTAATAACGACAAGAAACTAAAAC CAGTATATGCGTGTTGATGATTTTCTGAAGACT spacer length: 33 

repeater length: 24
25573   41464 GTAATAACGACAAGAAACTAAAAC ATAGCAAAGTACGAATAATCTATATTCCTGACC spacer length: 33 

repeater length: 24
25574   41522 GTAATAACGACAAGAAACTAAAAC ATATCTCATGGTTATGTTTCTTCAGATCCAGGC spacer length: 33 

repeater length: 24
25575   41580 GTAATAACGACAAGAAACTAAAAC GCGGCAGCTACTGGGTCTAACGCCTTCCACTCGA spacer length: 34 

repeater length: 24
25576   41639 GTAATAACGACAAGAAACTAAAAC ACATAAGCCAGCTAAAGAAGACGTATCTGACTGA spacer length: 34 

repeater length: 24
25577   41698 GTAATAACGACAAGAAACTAAAAC ATTATAAGTAAGGGCTGACTTGTTGAGTAAGACTGG spacer length: 

36 repeater length: 24
25578   41759 GTAATAACGACAAGAAACTAAAAC ATGATTATGAAATTTGTACAGCAAATGTTGATGAGA spacer length: 

36 repeater length: 24
25579   41820 GTAATAACGACAAGAAACTAAAAC AATGTCTTTTTTTATATAAATTTTTCGAGTCCTAA spacer length: 35 

repeater length: 24
25580   41880 GTAATAACGACAAGAAACTAAAAC AGGGAAAAGATCCTCTTCCTAGCTCCTTTCTCTT spacer length: 34 

repeater length: 24
25581   41939 GTAATAACGACAAGAAACTAAAAC CCTGTACAACGAAAACGGGACATTGTGGGCAATAC spacer length: 35 

repeater length: 24
25582   41999 GTAATAACGACAAGAAACTAAAAC CTCGACCTCTTCTACTACTTCTGGTGGTGCACCCA spacer length: 35 

repeater length: 24
25583   42059 GTAATAACGACAAGAAACTAAAAC TTAATTAAAGCGGCAAGCTCTCTAGCCAGGCTAGATCCCT spacer 

length: 40 repeater length: 24
25584   42124 GTAATAACGACAAGAAACTAAAAC AAAACAATGTTTTAGTTTTACAGACATTATAAAAT spacer length: 35 

repeater length: 24
25585   42184 GTAATAACGACAAGAAACTAAAAC ACTTCAAGAATGGAATACATTTGTTAAAAATTTGC spacer length: 35 

repeater length: 24
25586   42244 GTAATAACGACAAGAAACTAAAAC GCCCAAGCTCAGGCTGGAAACAGTGGAAATCCG spacer length: 33 

repeater length: 24
25587   42302 GTAATAACGACAAGAAACTAAAAC ATATAACAAAGCGCATTGCTGATACGTTACACAG spacer length: 34 

repeater length: 24
25588   42361 GTAATAACGACAAGAAACTAAAAC TCCATGCCCTCGCCCCCGCCTTTTCTTTTTCTT spacer length: 33 

repeater length: 24
25589   42419 GTAATAACGACAAGAAACTAAAAC TTCCACATTGATGAGGTAAGCCTCTGAAAAGGTT spacer length: 34 

repeater length: 24
25590   42478 GTAATAACGACAAGAAACTAAAAC TGTGACCAAATTGAGGCAGAAGTATCCGCAGGGGA spacer length: 35 

repeater length: 24



25591   42538 GTAATAACGACAAGAAACTAAAAC ACCCCTGACTTTGTCCTTAAAGATAATGAGTTCTT spacer length: 35 
repeater length: 24

25592   42598 GTAATAACGACAAGAAACTAAAAC AGAAAATGAGTAGTGAAGTTAAGACAAAAAATAAGTC spacer length: 
37 repeater length: 24

25593   42660 GTAATAACGACAAGAAACTAAAAC TTCACTGTCAAATTTGTCTAGCAGTTCTTTTGCGACT spacer length: 
37 repeater length: 24

25594   42722 GTAATAACGACAAGAAACTAAAAC ATTATACCACGCCAAAGAGATGGCGTGAGGCGAT spacer length: 34 
repeater length: 24

25595   42781 GTAATAACGACAAGAAACTAAAAC TATTTGAAGGCTTCCCTTAGGGCGTTCTTTAGC spacer length: 33 
repeater length: 24

25596   42839 GTAATAACGACAAGAAACTAAAAC GTTAAATTCGGCGCCCCAGTAGAAGTCTTTCTCG spacer length: 34 
repeater length: 24

25597   42898 GTAATAACGACAAGAAACTAAAAC CTATGTGTTGATGAGAGCACAGCTGGGCATGGAGCGT spacer length: 
37 repeater length: 24

25598   42960 GTAATAACGACAAGAAACTAAAAC AGATGTAGAGAAAACGATCGATTTAAGGCATGCG spacer length: 34 
repeater length: 24

25599   43019 GTAATAACGACAAGAAACTAAAAC AATAAATCAATCCTTTTTTTAAGGTCTTTCCAAG spacer length: 34 
repeater length: 24

25600   43078 GTAATAACGACAAGAAACTAAAAC TCAACACAAGGAAACACTTACAATTGGTATGAGTATGAA spacer 
length: 39 repeater length: 24

25601   43142 GTAATAACGACAAGAAACTAAAAC CACTAGACACTGCAGGGACAGATATCAAAAACT spacer length: 33 
repeater length: 24

25602   43200 GTAATAACGACAAGAAACTAAAAC GTGCCCCTGTCTCCTGCAGTTTTAACGCTAAATATC spacer length: 
36 repeater length: 24

25603   43261 GTAATAACGACAAGAAACTAAAAC ACCTATCACTTTCCTTGCGAATTCAACCAGTGTTA spacer length: 35 
repeater length: 24

25604   43321 GTAATAACGACAAGAAACTAAAAC CACCAGCTGTGATGACATAGTCTTTGTCCAGTAATG spacer length: 
36 repeater length: 24

25605   43382 GTAATAACGACAAGAAACTAAAAC TTCTTCATAAGGATGTATCTGTACCAGTTCACC spacer length: 33 
repeater length: 24

25606   43440 GTAATAACGACAAGAAACTAAAAC GTCTTTACAGAACTTGGGGCGAAGTAGTATCCCGC spacer length: 35 
repeater length: 24

25607   43500 GTAATAACGACAAGAAACTAAAAC GATGAACTCGCCTGTGTTACTTGATGTGTATAAGGA spacer length: 
36 repeater length: 24

25608   43561 GTAATAACGACAAGAAACTAAAAC AACTCTGAGACTGAGGTTCTTTTTGTCTCACTAGA spacer length: 35 
repeater length: 24

25609   43621 GTAATAACGACAAGAAACTAAAAC ATAGGCTAGAAGCTGCAAAGAGGCTGGGCTGGAA spacer length: 34 
repeater length: 24

25610   43680 GTAATAACGACAAGAAACTAAAAC TACTGCAAGATCTACATTATAGTTCAATGATTT spacer length: 33 
repeater length: 24

25611   43738 GTAATAACGACAAGAAACTAAAAC ACGAGTCTCTTTATCAATATAGTGATGTTATCTACA spacer length: 
36 repeater length: 24

25612   43799 GTAATAACGACAAGAAACTAAAAC TTTTTTGCTTTTAGCTTTTCGTATTCTATTAATGA spacer length: 35 
repeater length: 24

25613   43859 GTAATAACGACAAGAAACTAAAAC AGTGGCTTAATGTACCTTTTGGTACTGACTATCCAA spacer length: 
36 repeater length: 24

25614   43920 GTAATAACGACAAGAAACTAAAAC GCTGATAGATAAAGATAAAATAAAAATAGACTT spacer length: 33 
repeater length: 24

25615   43978 GTAATAACGACAAGAAACTAAAAC GTCTACTTTAAGTGAACTTTATTGTAATCGTATCAA spacer length: 
36 repeater length: 24

25616   44039 GTAATAACGACAAGAAACTAAAAC TAAGCGTCTAAATAAGTTACCGACAATTGTTA spacer length: 32 
repeater length: 24

25617   44096 GTAATAACGACAAGAAACTAAAAC ATTGTTGAGAGATGCTACTTATGAAGAAAATGGA spacer length: 34 
repeater length: 24

25618   44155 GTAATAACGACAAGAAACTAAAAC CTTCATAACTCAACAAAACAAATAAGGTATGCCACTC spacer length: 
37 repeater length: 24

25619   44217 GTAATAACGACAAGAAACTAAAAC CTTAGCGTAAGAGAGCGTATATTATGCAGCGTATAT spacer length: 
36 repeater length: 24

25620   44278 GTAATAACGACAAGAAACTAAAAC AATTTTCAGAGTCACTTACTTGGAAATTTTGTCTCT spacer length: 
36 repeater length: 24

25621   44339 GTAATAACGACAAGAAACTAAAAC CAAAAACTGCCGTTTAATGCGCCACTTCTAGAACA spacer length: 35 
repeater length: 24

25622   44399 GTAATAACGACAAGAAACTAAAAC TTTTGAGAATAGAGTCTATGAAATCTCCTTTTAT spacer length: 34 
repeater length: 24

25623   44458 GTAATAACGACAAGAAACTAAAAC AGGTTCACTCACCCTCGCCTCGCAAGATATTCCAA spacer length: 35 
repeater length: 24

25624   44518 GTAATAACGACAAGAAACTAAAAC ACAATTCTTTCTTTTTTTATAGCTGTTGTACACATTCC spacer length: 
38 repeater length: 24

25625   44581 GTAATAACGACAAGAAACTAAAAC TAGTAATATCTAGCGACTTCCATAATTGCTGATG spacer length: 34 
repeater length: 24

25626   44640 GTAATAACGACAAGAAACTAAAAC ATTATAAAATTGATGTATTATACATTTGCAGAAA spacer length: 34 



repeater length: 24
25627   44699 GTAATAACGACAAGAAACTAAAAC CGCTATTCTCAAGTACTCTGCGATCTCGCCCTCTGAAA spacer length: 

38 repeater length: 24
25628   44762 GTAATAACGACAAGAAACTAAAAC TTCATATCGCTCTTTTGAATACTTCATCAATTCTTGT spacer length: 

37 repeater length: 24
25629   44824 GTAATAACGACAAGAAACTAAAAC TTTTATATTCTGTTGTTCATTTTTTATATCATT spacer length: 33 

repeater length: 24
25630   44882 GTAATAACGACAAGAAACTAAAAC ATATTATTAGGAATGACAGCCGGAGCTACTACTG spacer length: 34 

repeater length: 24
25631   44941 GTAATAACGACAAGAAACTAAAAC TTGTACAAAAAAGCTGAATTTAAGCAAGTCGGAA spacer length: 34 

repeater length: 24
25632   45000 GTAATAACGACAAGAAACTAAAAC ATTTAGTTTGAATATTATGAGTAATTGAGAGTTGG spacer length: 35 

repeater length: 24
25633   45060 GTAATAACGACAAGAAACTAAAAC TTGCTACAGGAAATGGAGAAGGTGAATATCAGGGAG spacer length: 

36 repeater length: 24
25634   45121 GTAATAACGACAAGAAACTAAAAC TTTTATCTTCAAAGAGTTGAAAAAGAGAGGGTTAGAT spacer length: 

37 repeater length: 24
25635   45183 GTAATAACGACAAGAAACTAAAAC 

CTTTCTTCTTCATCTTTATCGATCAAAATTAGCCTTAGCAATAACGACAAGAAACTAAAACTTTATTATCAAGAGCATTAAGTAAT
TTTGGAAGACC spacer length: 97 repeater length: 24

25636   45305 GTAATAACGACAAGAAACTAAAAC TAATAACTCTCCTACCTTTTCTATTTTTAGCATTTG spacer length: 
36 repeater length: 24

25637   45366 GTAATAACGACAAGAAACTAAAAC TATTTCGTAATCTTCTATAAGTTTTGAGTTGAATGG spacer length: 
36 repeater length: 24

25638   45427 GTAATAACGACAAGAAACTAAAAC GTATAGTACTGGTGTATTACTTCCAGATATCCC spacer length: 33 
repeater length: 24

25639   45485 GTAATAACGACAAGAAACTAAAAC CACTCTCTTCAATCCGATTATATCAATTTACTAC spacer length: 34 
repeater length: 24

25640   45544 GTAATAACGACAAGAAACTAAAAC GATTACTGCAGTGATGATGAAATATCGTGCTAATGA spacer length: 
36 repeater length: 24

25641   45605 GTAATAACGACAAGAAACTAAAAC GTTGTAGTCATTCCAGTAATGACTAAGATATTGTG spacer length: 35 
repeater length: 24

25642   45665 GTAATAACGACAAGAAACTAAAAC TGTAATACAATATTACGCTAGCAATACAACAAACAT spacer length: 
36 repeater length: 24

25643   45726 GTAATAACGACAAGAAACTAAAAC ACACTCGCCGACTCTCTCTCATTTATTGCGAGAT spacer length: 34 
repeater length: 24

25644   45785 GTAATAACGACAAGAAACTAAAAC GTGTTGTTCGAGACTTCTACTGCCATTAATATTA spacer length: 34 
repeater length: 24

25645   45844 GTAATAACGACAAGAAACTAAAAC GATTACTTTATGCTTTATTCAAATATAGAATAAAA spacer length: 35 
repeater length: 24

25646   45904 GTAATAACGACAAGAAACTAAAAC GTTGGGTATTTAAGCTTACGCATTATATTTTTGA spacer length: 34 
repeater length: 24

25647   45963 GTAATAACGACAAGAAACTAAAAC GATTACTGCAGTGATGATGAAATATCGTGCTAATGA spacer length: 
36 repeater length: 24

25648   46024 GTAATAACGACAAGAAACTAAAAC TAATATAGCGACCACAGAACTCTTGCTATATTT spacer length: 33 
repeater length: 24

25649   46082 GTAATAACGACAAGAAACTAAAAC CTCTCAAGAAATTCCAAAAGTTTATCAAACTCCT spacer length: 34 
repeater length: 24

25650   46141 GTAATAACGACAAGAAACTAAAAC TTTCTACATTATGTACTACCGATAAAACATGTGATC spacer length: 
36 repeater length: 24

25651   46202 GTAATAACGACAAGAAACTAAAAC TTCTCTTGGTTCAAAACCACTTAAATCTTCGTTATT spacer length: 
36 repeater length: 24

25652   46263 GTAATAACGACAAGAAACTAAAAC TTTTCATCAACATCTTGACTCCGGTATTCGACATC spacer length: 35 
repeater length: 24

25653   46323 GTAATAACGACAAGAAACTAAAAC AGTGGTCAGGGCTAGATATCTGCCCACTACCAAC spacer length: 34 
repeater length: 24

25654   46382 GTAATAACGACAAGAAACTAAAAC TATCAAGAAAAATAGGGCTAGCCCAATTCCAATGA spacer length: 35 
repeater length: 24

25655   46442 GTAATAACGACAAGAAACTAAAAC TAAGTATATATCATTTGAATGAATGTTGAGAGCCA
25656   
25657   
25658   crispr 3
25659   2149981 GAAGAATCCCATAAGGGATTGAAAG CATATCATCATCTCTCATCATCTGCCTGCAACGTAT spacer 

length: 36 repeater length: 25
25660   2150043 GAAGAATCCCATAAGGGATTGAAAG TCACATTCATCCCTATAGACATTTATTGAAAACGA spacer length: 

35 repeater length: 25
25661   2150104 GAAGAATCCCATAAGGGATTGAAAG TTTGCTTTAACATAGATCGGTGAAAGCATCTCAAAAGGTA spacer 

length: 40 repeater length: 25
25662   2150170 GAAGAATCCCATAAGGGATTGAAAG ATGTAAAATATCATGACACATATATTAATTTTGAAGCAAA
25663   
25664   



25665   crispr 4
25666   2109938 GATGAATCCCAAAAGGGATTGAAAG CTCTGTTCACAGAAATATTTGTCAAGCTCAATCTTAAA spacer 

length: 38 repeater length: 25
25667   2110002 GATGAATCCCAAAAGGGATTGAAAG AGTTTTGGGAACACTTCTCTTCCCTTTATCTGTTAGTTCAT spacer 

length: 41 repeater length: 25
25668   2110069 GATGAATCCCAAAAGGGATTGAAAG CTCAAATCGTTTGCGTACTGTTTAAAGCTTTTTAAACT spacer 

length: 38 repeater length: 25
25669   2110133 GATGAATCCCAAAAGGGATTGAAAG AGCACCCTATTTTCAGGTGCTGGCTGACTAGAACTT spacer 

length: 36 repeater length: 25
25670   2110195 GATGAATCCCAAAAGGGATTGAAAG GGGTATAAATAAAGTATGCCAGCCTGTGCTAATGACA spacer 

length: 37 repeater length: 25
25671   2110258 GATGAATCCCAAAAGGGATTGAAAG AGTTTATTATGTCATTGGACAGCAAGTCATACGAG spacer length: 

35 repeater length: 25
25672   2110319 GATGAATCCCAAAAGGGATTGAAAG TTTTCTCCTTTTTTCATAATACTTCTTTCCATATTTCCGC spacer 

length: 40 repeater length: 25
25673   2110385 GATGAATCCCAAAAGGGATTGAAAG GCTCTGCTAACATTAGCCTCTTCTCCTGCTAGAGCT spacer 

length: 36 repeater length: 25
25674   2110447 GATGAATCCCAAAAGGGATTGAAAG ATCTTGTCGCTTATGTGAACGTCTAGGGAGTCGATAA spacer 

length: 37 repeater length: 25
25675   2110510 GATGAATCCCAAAAGGGATTGAAAG ACCAAGTTAGGTTTTATGTTGAAGGGGACTCTGATGA
25676   
25677   
25678   GCA_001481685.1_ASM148168v1_genomic.fna(findCrispr):
25679   START       REPEAT                           

SPACER                                             
25680   crispr 1
25681   212439 GTCC CAATAGGGAGTGGAAAGTTGTGTTGACGATGTCGGCCCCCGCTTCCTCGCAGACCTTCGTAG spacer 

length: 62 repeater length: 4
25682   212506 GTCC CAATAGGGAGTGGAAAGCGGCGAGTATTTTCAGTGCGTACGTCTCGAACGCCCTGTAG spacer 

length: 58 repeater length: 4
25683   212569 GTCC CAATAGGGAGTGGAAAGTATCGAAACCAAACTTGTTGCGAACTTTTCGTTCAATTTGTAG spacer 

length: 60 repeater length: 4
25684   212634 GTCC CCAATAGGGAATAGAAAGTCAATAGTCTTTTCAGGTTCTGTTTCTGTTTTTTGGAAAGGT
25685   
25686   
25687   crispr 2
25688   99641 TAGAATCCCAAT AGGGAATAGAAAGATCGACATATTCAGCAATCGTCGATAGTTTTTCGTACGATAGG spacer 

length: 56 repeater length: 12
25689   99710 TAGAATCCCAAT AGGGAATAGAAAGTTCTTTATCGTTGAGCGTTCGCTTCCGAACTATCTGAG spacer 

length: 51 repeater length: 12
25690   99774 TAGAATCCCAAT AGGGAATAGAAAGTTACATTTGTCGGTAAGTACGCTATTCCGTTTTCGACCTTAG spacer 

length: 55 repeater length: 12
25691   99842 TAGAATCCCAAT AGGGAATAGAAAGACGAGGAAATCGAGTTTTCTTTCCATCATTTCGCCTCCC spacer 

length: 52 repeater length: 12
25692   99907 TAGAATCCCAAT AGGGAATAGAAAGATAGTGAACGGTAAGTCTGCGATGACGAGTATTTTCGGTT spacer 

length: 53 repeater length: 12
25693   99973 TAGAATCCCAAT AGGGAATAGAAAGAGCAGACGTGATAGTTGATGACGACAAGTTACTGATTCAGA spacer 

length: 54 repeater length: 12
25694   100040 TAGAATCCCAAT AGGGAATAGAAAGACACTCAACGAGTAACTCCTTCATCATTCCAATTATCATGT spacer 

length: 54 repeater length: 12
25695   100107 TAGAATCCCAAT AGGGAATAGAAAGTGCAAATACTTTCGACTTGAGCGATTGGTTGAGCGAAAGT spacer 

length: 53 repeater length: 12
25696   100173 TAGAATCCCAAT AGGGAATAGAAAGCCTGTTTCGTTGATATTAATATATATTCTGGGGGCCAGAAA spacer 

length: 54 repeater length: 12
25697   100240 TAGAATCCCAAT AGGGAATAGAAAGAATCTCCTTAAGAGAATTATAAAAAAAGAATGGAATAGAAA spacer 

length: 54 repeater length: 12
25698   100307 TAGAATCCCAAT AGGGAATAGAAAGCCTATCCCCGAGTTCACGCACCCCCCTCCTGCAATCGCTCTAG spacer 

length: 56 repeater length: 12
25699   100376 TAGAATCCCAAT GAGTGGAAAGGCTAGATAATATTTCGGTCTCCCCCTTCCTGGCTTCTTCACGTAGA
25700   
25701   
25702   crispr 3
25703   898975 TCTATTCCCTATT GGGACTCTACCATTAATGGGAAGAAAGACCGCTTGCTCGATTGAGGAATGGACT spacer 

length: 54 repeater length: 13
25704   899043 TCTATTCCCTATT GGGACTCTACTTGTAAGGTACCACTATTGTTCCTGTTGCCAAGACCCACTCT spacer 

length: 52 repeater length: 13
25705   899109 TCTATTCCCTATT GGGACTCTACAGAGAAAGAAAATGGGGGAGAGTAAATGGACTAAAGTAGCCT spacer 

length: 52 repeater length: 13
25706   899175 TCTATTCCCTATT GGGACTCTACTGGTCACGGCAACGGTATAGCCCTCGTAAGCGGAGGCGAGCT spacer 

length: 52 repeater length: 13
25707   899241 TCTATTCCCTATT GGGACTCTACAAATGGATCGAGAATGATCCAGAAAGGTTCGAGAACTTCTACTCT spacer 



length: 55 repeater length: 13
25708   899310 TCTATTCCCTATT GGGACTCTACGGGCGTCATAGTCACCACTCCTTCCAGCAATGGGTGAAACT spacer 

length: 51 repeater length: 13
25709   899375 TCTATTCCCTATT GGGACTCTACCGGGTTCGAATCCCGCCCCCGGCGCCACTCAGGTGATTATAACT spacer 

length: 54 repeater length: 13
25710   899443 TCTATTCCCTATT GGGACTCTACGCGGGATGGAGTTAAGAGAAAAAATCAAATGGTTTGCATCCT spacer 

length: 52 repeater length: 13
25711   899509 TCTATTCCCTATT GGGACTCTACTTTGATGCACTTGTTGAAAGGTTTGCAGAACGAGATCTTCAACT spacer 

length: 54 repeater length: 13
25712   899577 TCTATTCCCTATT GGGACTCTACTAAGCTAAACGCACCGGTACGTTTATGAACGCTCTCTTCAAGCT spacer 

length: 54 repeater length: 13
25713   899645 TCTATTCCCTATT GGGACTCTACGGAAGATAGGAACTGCCAAACCGAGCTTCGTTGATTCTTCT spacer 

length: 51 repeater length: 13
25714   899710 TCTATTCCCTATT GGGACTCTACTCGATGCTGAGCATTTAGTCAATTTCGTTGAAAATCT spacer length: 

47 repeater length: 13
25715   899771 TCTATTCCCTATT TCTCTACCGTTACCCTCCTATTTAAACAACTAATTCCCCATCTTTTA
25716   
25717   
25718   crispr 4
25719   1124291 CTTTCTATTCCCTCTTGGATCTCTAC ACTTTTGAACGAACACACAGTTGCAGAAATCCGACTCGACAG spacer 

length: 42 repeater length: 26
25720   1124360 CTTTCTATTCCCTCTTGGATCTCTAC ACGAAAAGAACAAGAGAATTCTCTCTGAACTCTCGTCGA spacer 

length: 39 repeater length: 26
25721   1124426 CTTTCTATTCCCTCTTGGATCTCTAC AAAGAGAGTCAATCAACGGAATTGGATGGAATGTTCTTAGAT spacer 

length: 42 repeater length: 26
25722   1124495 CTTTCTATTCCCTCTTGGATCTCTAC AATTAATAGGAATGGGCCGGATCTGTAATTTGCCATGAA spacer 

length: 39 repeater length: 26
25723   1124561 CTTTCTATTCCCTCTTGGATCTCTAC AGGGGATTGGAAAGAAGAAGAGAAGAAGAAAAGGAAATT spacer 

length: 39 repeater length: 26
25724   1124627 CTTTCTATTCCCTCTTGGATCTCTAC GCGGTCAAGTAACCGCAACGAAGTTAGCTGAACTAAGTG spacer 

length: 39 repeater length: 26
25725   1124693 CTTTCTATTCCCTCTTGGATCTCTAC CGAACTAGCGATAAGTGTCAGAGCGTACAGCAGGAGCAA spacer 

length: 39 repeater length: 26
25726   1124759 CTTTCTATTCCCTCTTGGATCTCTAC CTTACGATAGAATTCATTGAGATCGTCGACGACATAG spacer 

length: 37 repeater length: 26
25727   1124823 CTTTCTATTCCCTCTTGGATCTCTAC CGAGTAGTATAACGTGAGGTGGGTCGGATGGAAGAGGAGA spacer 

length: 40 repeater length: 26
25728   1124890 CTTTCTATTCCCTCTTGGATCTCTAC AATAGTCTTTTCAGGTTCTGTTTCTGTTTTTTGGAAAGGT
25729   
25730   
25731   crispr 5
25732   148820 GTAGAATCCCAATAGGGAGTGGAAAG AATCTGTAGACCTGCACTTCGCCGGTCCCGTCCCAGCAAAG spacer 

length: 41 repeater length: 26
25733   148888 GTAGAATCCCAATAGGGAGTGGAAAG CATGTTACTATTACTCACTCACGGTTTTAAACATTTCGCTT spacer 

length: 41 repeater length: 26
25734   148956 GTAGAATCCCAATAGGGAGTGGAAAG TAATGAAGAGACTTTTACGTTCGATAGGTGCGTTCTGATGTTCAA 

spacer length: 45 repeater length: 26
25735   149028 GTAGAATCCCAATAGGGAGTGGAAAG CTGTCTTGGTGGCTTCAGTAAACCGAGCTTCCTCATCCTTTCC spacer 

length: 43 repeater length: 26
25736   149098 GTAGAATCCCAATAGGGAGTGGAAAG AGGACGTCTTTCAGGATTTTCCTAAGTCTTTCTTCACCTC spacer 

length: 40 repeater length: 26
25737   149165 GTAGAATCCCAATAGGGAGTGGAAAG TTGAACTTTACCTCGATTACGTTCTCGAAATAGAGAGGCC spacer 

length: 40 repeater length: 26
25738   149232 GTAGAATCCCAATAGGGAGTGGAAAG CGTAAATGGCTTCTGGCCTATCGACAGACCCGGAAGG spacer 

length: 37 repeater length: 26
25739   149296 GTAGAATCCCAATAGGGAGTGGAAAG CTTTCAGTCTTCTTGAAATCAAAGATACAGTCGTTCCTCATTA spacer 

length: 43 repeater length: 26
25740   149366 GTAGAATCCCAATAGGGAGTGGAAAG TCTGTTTTCGATAGTGATGGCATAGATCGGTTCGTACTCG spacer 

length: 40 repeater length: 26
25741   149433 GTAGAATCCCAATAGGGAGTGGAAAG TTCAGAACGACTCTTTTCTTCGCTTCGCTTAATGT spacer length: 

35 repeater length: 26
25742   149495 GTAGAATCCCAATAGGGAGTGGAAAG 

CTAATGGGTTATTCTTTATGTTTTCAGGAACAGGAAGCTTCAAGGTTTCTAG spacer length: 52 repeater 
length: 26

25743   149574 GTAGAATCCCAATAGGGAGTGGAAAG TAGATAATATTTCGGTCTCCCCCTTCCTGGCTTCTTCACGTAGAGATCCAAT
25744   
25745   
25746   crispr 6
25747   212161 GTAGAGATCCAATAGGGAGTGGAAAGA GTGAGTAGTTTCGAGTTGAGCGAGTGGTCAAGTGAAAGTAA spacer 

length: 41 repeater length: 27
25748   212230 GTAGAGATCCAATAGGGAGTGGAAAGA ATCCTTCACCTTTTGCGCGCTCAACTGCCAGAGTTTT spacer 



length: 37 repeater length: 27
25749   212295 GTAGAGATCCAATAGGGAGTGGAAAGA GGGTAACACAGTTTGCTTTAGTATGCGTCTCTCTTCTTCCTCGC 

spacer length: 44 repeater length: 27
25750   212367 GTAGAGATCCAATAGGGAGTGGAAAGA CAAATATGGATGTGAGGAAGTTCGTCGCAAGGAACCTAGTAGAG
25751   
25752   
25753   crispr 7
25754   1256306 TCTTTCCACTCCCTCTTGGATCTCTAC AAGGAAGAAGAAAATTGTTTAGGCGAATTCGTAACCCAGTTC 

spacer length: 42 repeater length: 27
25755   1256376 TCTTTCCACTCCCTCTTGGATCTCTAC GAAGTTCTCTTTTTCAAAAAGCGAGGGACAGGGCGG spacer 

length: 36 repeater length: 27
25756   1256440 TCTTTCCACTCCCTCTTGGATCTCTAC AATATGGATGTGAGGAAGTTCGTCGCAAGGAACCTA
25757   
25758   
25759   crispr 8
25760   871636 AGTAGAGATCCAAGAGGGAGTGGAAAGC 

AACCTCGATTTATTTTTTACGTTTTCTACGTTCTTTTATGTAGAGATCCAAGAGGGAGTGGAAAGTTCTCTTTCTTCTTTTCCTTT
AGCTCTTCAATTAG spacer length: 100 repeater length: 28

25761   871765 AGTAGAGATCCAAGAGGGAGTGGAAAGC TTCTTCATTTCTTCCTCCTTTTCTTTCAAGCCACGTAG spacer 
length: 38 repeater length: 28

25762   871832 AGTAGAGATCCAAGAGGGAGTGGAAAGC TCTTTTCAGGTTCTGTTTCTGTTTTTTGGAAAGGTAGA
25763   
25764   
25765   GCA_001484685.1_ASM148468v1_genomic.fna(findCrispr):
25766   START       REPEAT                           

SPACER                                             
25767   crispr 1
25768   1525342 CGACTAC 

GTTCTACGGAAACCGGTTGATACTAGACAAAAAGCCATATTTCGGGCATAGACAACAAATCAGCTTTCCAC spacer 
length: 71 repeater length: 7

25769   1525421 CGACTAC GTTCTACGGAAACTTGATGTTCCCAATGTGCAAGGGAGGATAGTTTGGGTCTTTCCAC spacer 
length: 58 repeater length: 7

25770   1525487 CGACTAC GTTCTACGGAAACCTGAAAAGAAGAGCTCAAAAGTACCTCGTAGTCATAGACGAAAACTTTCCAC 
spacer length: 65 repeater length: 7

25771   1525560 CGACTAC 
GTTCTACGGAAACTGTAAAAACATCGTAATACAAGACCATGGATGGCATTACGTTGTCTTTCCACACGACTACGTCCTACGGAAAC
TCAATAGAAATAATGGACGACAAGTCCAGATATGTGTACAACTTTCCAC spacer length: 135 repeater 
length: 7

25772   1525703 CGACTAC GTTCTACGGAAACATAGCACATGGTATCCTTCACAAACACAGAGAGATCTTTCCAC spacer 
length: 56 repeater length: 7

25773   1525767 CGACTAC GTTCTACGGAAACGAACGTCTAGTTTCCCAATCCCCACATCGGACAGCATGCCTTTCCAC spacer 
length: 60 repeater length: 7

25774   1525835 CGACTAC CAGAAGAATTGAAAGTTCGCTAATGCCATTGCTGTCCTGTCATCATATTCTAAGTTCCAA
25775   
25776   
25777   crispr 2
25778   354040 TTTTGAAGTC TTATTGGAACTAAACCATTTGGCAAATTCTTTAGAGTTATATCAGTAGACTTTCAATT spacer 

length: 58 repeater length: 10
25779   354109 TTTTGAAGTC TTATTGGAACTTTTTCTATGTTGATGTTTTCTAACTGTATTATGCCCCCAAGTACCTTTCAATT 

spacer length: 64 repeater length: 10
25780   354184 TTTTGAAGTC TTATTGGAACCGAGAAGACGGAAGTCAAGGTCATCAAGAGAGAGACACTTTCAATT spacer 

length: 56 repeater length: 10
25781   354251 TTTTGAAGTC TTATTGGAACAGGGAATCCGGTGGCTTCTCGAAGGAAATCCTGCTCGACTTTCAATT spacer 

length: 57 repeater length: 10
25782   354319 TTTTGAAGTC TTATTGGAACTCTGGACACGCTGAAATCAAAGTCCTCTACAACAAGAGCTTTCAATT spacer 

length: 57 repeater length: 10
25783   354387 TTTTGAAGTC TTATTGGAACTACAAGGAGGTCGATGGAGTGCGGTATTACTATGCAGACATCTTTCAATT 

spacer length: 60 repeater length: 10
25784   354458 TTTTGAAGTC TTATTGGAACGGACAATATAGAAGAGCTCCTCAGTAGACTCGAAGAGGAAGCTTTCAATT 

spacer length: 60 repeater length: 10
25785   354529 TTTTGAAGTC TTATTGGAACCTTGCTTTAATCTTGTCTCTGTCGAAAATCCCCCACTTTCAATT spacer 

length: 54 repeater length: 10
25786   354594 TTTTGAAGTC TTATTGGAACAATTATTGCCAGAACACCTTCCTTCTTCCGACCGACCTTTCAATT spacer 

length: 55 repeater length: 10
25787   354660 TTTTGAAGTC CAGAAGAATTGAAAGTTCGCTAATGCCATTGCTGTCCTGTCATCATATTCTAAGT
25788   
25789   
25790   crispr 3
25791   1129204 GTTCCAATAAGACTTCAGAAGAATTGAAAG GAAGCCTTAACGCCTTCGTACTGGACTGGTTTCCTCAAT 

spacer length: 39 repeater length: 30
25792   1129274 GTTCCAATAAGACTTCAGAAGAATTGAAAG TTGGGGCCGAAACCAAAGTTGTTTGCACCAACTCCAAA spacer 



length: 38 repeater length: 30
25793   1129343 GTTCCAATAAGACTTCAGAAGAATTGAAAG AAATTCGATGATACGACTACTACTCTTCGATTCCTCAAG 

spacer length: 39 repeater length: 30
25794   1129413 GTTCCAATAAGACTTCAGAAGAATTGAAAG 

GTTCGAAGCCACCCATAAGCCCAAATAGACCACTGTCACCCCAACG spacer length: 46 repeater length: 30
25795   1129490 GTTCCAATAAGACTTCAGAAGAATTGAAAG ATAAGAGCTTTGACAAGCATGCCGTTGTCAGCGAGTG spacer 

length: 37 repeater length: 30
25796   1129558 GTTCCAATAAGACTTCAGAAGAATTGAAAG CTCAGAGGGAGCGGTGAGCTTCTGGCTCAAATGGGATG spacer 

length: 38 repeater length: 30
25797   1129627 GTTCCAATAAGACTTCAGAAGAATTGAAAG CATATTGCCGATATCCAATAGTCAACAATAGGCCTAC spacer 

length: 37 repeater length: 30
25798   1129695 GTTCCAATAAGACTTCAGAAGAATTGAAAG TTAAAATACGTTACACTCGGTGATATCTGAGACCTCTG spacer 

length: 38 repeater length: 30
25799   1129764 GTTCCAATAAGACTTCAGAAGAATTGAAAG CAATAGCCGACTTACCTATAGCCAATATCCAATATCT spacer 

length: 37 repeater length: 30
25800   1129832 GTTCCAATAAGACTTCAGAAGAATTGAAAG ATGTACTTTCTTGCCTTTCCGATCGGCCCGTAATT spacer 

length: 35 repeater length: 30
25801   1129898 GTTCCAATAAGACTTCAGAAGAATTGAAAG TTGCGTTCTTCACTCCGTCCTTGCTCGTTACCAAA spacer 

length: 35 repeater length: 30
25802   1129964 GTTCCAATAAGACTTCAGAAGAATTGAAAG CTTGCGGGCCTTGAATTCTCACCACTACCCCATCCTA spacer 

length: 37 repeater length: 30
25803   1130032 GTTCCAATAAGACTTCAGAAGAATTGAAAG GGGGTGTGTGGATAGAGAACATGGCCAGCACTGACATCA 

spacer length: 39 repeater length: 30
25804   1130102 GTTCCAATAAGACTTCAGAAGAATTGAAAG GCCTTTGCATCCCCGCCATACCTGTCAATATAAACG spacer 

length: 36 repeater length: 30
25805   1130169 GTTCCAATAAGACTTCAGAAGAATTGAAAG TAATCTTCTGAAACATTGTAGTCCACATCGTTCCCAA spacer 

length: 37 repeater length: 30
25806   1130237 GTTCCAATAAGACTTCAGAAGAATTGAAAG GTGGGAGCACTATCAGGGCTCCCATGACAATTCCA spacer 

length: 35 repeater length: 30
25807   1130303 GTTCCAATAAGACTTCAGAAGAATTGAAAG CCGGCTTCTTTTACCGCATTCTCCCGAACGAGATCTTCA 

spacer length: 39 repeater length: 30
25808   1130373 GTTCCAATAAGACTTCAGAAGAATTGAAAG ACGATGACGTCATAAGGCGATTGATATACGCATACAAAA
25809   
25810   
25811   GCA_001488575.1_Halobacterium_hubeiense_JI20-1_genomic.fna(findCrispr):
25812   START       REPEAT                           

SPACER                                             
25813   crispr 1
25814   117639 CTCGACGGTTTCGCCGACTTTCTCCTCGACCGTCTC 

CCCCACTGTCTCCTCGACGGTTTTCTCGACGGTCTGCTCGACGGTTTCGCCGACTTTCTCTTCGACCGTCTCGCCCACTGTCTCCT
CGACAGTCTTCTCGACGGTCT spacer length: 107 repeater length: 36

25815   117783 CTCGACGGTTTCGCCGACTTTCTCCTCGACCGTCTC ACCGACGGTTTCTTCGACGGTCT spacer length: 
23 repeater length: 36

25816   117843 CTCGACGGTTTCGCCGACTTTCTCCTCGACCGTCTC ACCGACGGTTTCTTCGACGGTCT spacer length: 
23 repeater length: 36

25817   117903 CTCGACGGTTTCGCCGACTTTCTCCTCGACCGTCTC ACGGTCTGCTCGACGGTTTCGCC
25818   
25819   
25820   GCA_001542905.1_ASM154290v1_genomic.fna(findCrispr):
25821   START       REPEAT                           

SPACER                                             
25822   GCA_001548675.1_ASM154867v1_genomic.fna(findCrispr):
25823   START       REPEAT                           

SPACER                                             
25824   crispr 1
25825   2154008 AACCTCTTCAGCAACCTCTTC CTCTTCAACAGGCCCCTCAACAACCTCTTCAACAACAGGTTCATCAA spacer 

length: 47 repeater length: 21
25826   2154077 AACCTCTTCAGCAACCTCTTC CTCTTCAACAGGCCCCTCAACAACCTCTTCAACAACAGGTTCATCAA spacer 

length: 47 repeater length: 21
25827   2154146 AACCTCTTCAGCAACCTCTTC CTCTTCAACAGGCCCCTCAA spacer length: 20 repeater 

length: 21
25828   2154188 AACCTCTTCAGCAACCTCTTC CTAACCTAAAAGAAACACTT
25829   
25830   
25831   crispr 2
25832   240975 CTGAAGCTGAAACTGAAGAAG TAGCCGAAGAGGCTGAAGAAGCTGAAGAAGAAGTTGAAGAA spacer 

length: 41 repeater length: 21
25833   241038 CTGAAGCTGAAACTGAAGAAG TAGCCGAAGAGGCTGAAGAAGTTGAAGAAGAAGTTGAAGAA spacer 

length: 41 repeater length: 21
25834   241101 CTGAAGCTGAAACTGAAGAAG ATGATGATTACATTTATGTTGACCACAGTCATGATGATGAG
25835   



25836   
25837   crispr 3
25838   1145019 GAATCATCTAAATCCTCATCA GAATCATCATCCCAATCATCTTC spacer length: 23 repeater 

length: 21
25839   1145064 GAATCATCTAAATCCTCATCA GAATCATCTAAATCATCTTCAGAATCATCTAAATCATCTTC spacer 

length: 41 repeater length: 21
25840   1145127 GAATCATCTAAATCCTCATCA GAATCATCATCCCAATCATCTTC spacer length: 23 repeater 

length: 21
25841   1145172 GAATCATCTAAATCCTCATCA GAATCATCATCCCAATCATCTTC spacer length: 23 repeater 

length: 21
25842   1145217 GAATCATCTAAATCCTCATCA GAATCATCTAAATCATCTTC spacer length: 20 repeater 

length: 21
25843   1145259 GAATCATCTAAATCCTCATCA GAATCATCTAAATCATCTTC spacer length: 20 repeater 

length: 21
25844   1145301 GAATCATCTAAATCCTCATCA GAGTCATCATCCCAATCATCTTC spacer length: 23 repeater 

length: 21
25845   1145346 GAATCATCTAAATCCTCATCA TAACCTAAAAGAAACACTTAATG
25846   
25847   
25848   crispr 4
25849   1859647 CAGAAACAACTTTCTTAGGAACAG CCTTCTTAGGAACATCCCCA spacer length: 20 repeater 

length: 24
25850   1859692 CAGAAACAACTTTCTTAGGAACAG ATTTCTTAGGAACATCCCCA spacer length: 20 repeater 

length: 24
25851   1859737 CAGAAACAACTTTCTTAGGAACAG ATTTCTTAGGAACATCCCCA spacer length: 20 repeater 

length: 24
25852   1859782 CAGAAACAACTTTCTTAGGAACAG TGATTACATTTATGTTGACC
25853   
25854   
25855   crispr 5
25856   437320 AAAAAGAATTCATAGAAAACTCTAAC 

TTACAAAATACTTTAACAGATTCAGAATTAGACTTAAAAGTAGAACAATTAAAATCT spacer length: 57 repeater 
length: 26

25857   437404 AAAAAGAATTCATAGAAAACTCTAAC 
CTAAAAGAAACACTTAATGATGAACAATTAACTACAAAACTAAATGACTTCAAATCA spacer length: 57 repeater 
length: 26

25858   437488 AAAAAGAATTCATAGAAAACTCTAAC 
CTAAAAGAAACACTTAATGATGAACAATTAACTACAAAACTAAATGACTTCAAATCA spacer length: 57 repeater 
length: 26

25859   437572 AAAAAGAATTCATAGAAAACTCTAAC 
TTAGGAACATCCCCATCAGAAACAACATCATTATTAGGTTTTCCATTAGATATTTCG

25860   
25861   
25862   crispr 6
25863   934830 AGTAATACTGAGTATTTAAATGAACT CAAAAAAAGTAATACTTTTATATATTATTTCTTACAAAATTACTTA 

spacer length: 46 repeater length: 26
25864   934903 AGTAATACTGAGTATTTAAATGAACT 

CAAAAAAAGTAATACTTTTTGGCTGTTTGGTGGTTACTGAATTTAATTTTTTTGCATGTCTTAAAATTCTGGGAGGACTATTAAAA
AATTTTT spacer length: 93 repeater length: 26

25865   935023 AGTAATACTGAGTATTTAAATGAACT 
ATCATAAATTTTGCGTATATTGTGGAGTTAAATTCACTGAATCAAACTCAAATGGAAATGTTAATGATTTAAATAAACCAGATTCA
TCTGCAT

25866   
25867   
25868   crispr 7
25869   963115 AGGAAAAAGTTGATTTGGGTTCTGATG 

ATGATTATATCTATGTTGACCACAGTCATGATGACGAGCGCGTTTTGGATGATGAAACTGATTTCGCTTTCGATGAGAAAATCGAC
TTTGTCAGTGATGATGAAGTTGGCTCTGTTGAA spacer length: 119 repeater length: 27

25870   963262 AGGAAAAAGTTGATTTGGGTTCTGATG TGAAAGCTGACTTTGTTGAA spacer length: 20 repeater 
length: 27

25871   963310 AGGAAAAAGTTGATTTGGGTTCTGATG TGAAAGCTGACTTTGTTGAA spacer length: 20 repeater 
length: 27

25872   963358 AGGAAAAAGTTGATTTGGGTTCTGATG AAAGAAACACTTAATGATGA
25873   
25874   
25875   crispr 8
25876   65621 CCTTCTTTCTTTTTTGAGGTCATTTATTCTAT 

CGATTTTTGTTCTAATTAGTTTGTCTTTTTGTGTTGTTTGTTTGTTTTTTCGTGTTATTTGTTTGTCTTTTTCTGTTATTGTATAG
TTTAATA spacer length: 93 repeater length: 32

25877   65747 CCTTCTTTCTTTTTTGAGGTCATTTATTCTAT 
CGATTTTTGTTCTAATTAGTTTGTCTTTTTGTGTTATTTGTTTGTCTTTTTCTGTTATTGTTTTGTTTAATA spacer 



length: 72 repeater length: 32
25878   65852 CCTTCTTTCTTTTTTGAGGTCATTTATTCTAT 

TTATGTTGACCACAGTCATGATGATGAGCATGTTTTAGATGATGAAGAACCTGTAGAACAGGAATTTAATGA
25879   
25880   
25881   crispr 9
25882   255210 TTCTGGAGTCGCAGCAAGGATAAATCTGATGA 

GGAAGAAGAGGAAGATGATGAAGATTTAGATGATGATGAAGAAGAAGAGGTTGTTGAAGAGAAGAAATCTCG spacer 
length: 72 repeater length: 32

25883   255315 TTCTGGAGTCGCAGCAAGGATAAATCTGATGA 
GGAAGAAGAGGAAGATGATGAAGATTTAGATGATGATGAAGAAGAAGAGGTTGTTGAAGAGAAGAAATCTCA spacer 
length: 72 repeater length: 32

25884   255420 TTCTGGAGTCGCAGCAAGGATAAATCTGATGA 
CCTAAAAGAAACATTAACCGACCCAGAACTAGACTTAAAACTAGATCAATTCAAAAACAAAAAAGATTCTTT

25885   
25886   
25887   crispr 10
25888   1069337 AATCTGTCCAAACTGTAAAGAAGAAAATGAGTT 

AGGAAATAAATTTTGCATATCCTGCGGTGCTAACTTACAGAATGTAAATTTAAATGAAAATCATAAATTTA spacer 
length: 71 repeater length: 33

25889   1069442 AATCTGTCCAAACTGTAAAGAAGAAAATGAGTT 
AGGAAATAAATTTTGCATATCCTGCGGTGCTAACTTGCAGAATGTAGGTTTAAATGAAAATCATAAATTTA spacer 
length: 71 repeater length: 33

25890   1069547 AATCTGTCCAAACTGTAAAGAAGAAAATGAGTT 
GAATCATCTAAATCATCTTCAGAGTCATCATCCCAATCATCAGAATCATCTAAATCATCAGGACCTGCAAT

25891   
25892   
25893   crispr 11
25894   575745 GGTGTTGTTTCCAATTGTAGTTTTGTGAATAGTA 

CTGCTAGCGAACAGGCTGGTGCTGTTTATGTGAGTGGTGATAATGGTGTTGTTTCCAATTCTAGTTTTGTGAATAGCAGTGCTAGA
CATGAGGGTGGTGCTGTTTATTTGAAAGGTGATAA spacer length: 121 repeater length: 34

25895   575901 GGTGTTGTTTCCAATTGTAGTTTTGTGAATAGTA 
GTTCTACTAGTTATGAAGGCGGTGCCGTTTATTTGTATAGTCAAAA spacer length: 46 repeater length: 34

25896   575982 GGTGTTGTTTCCAATTGTAGTTTTGTGAATAGTA 
GTGCTAAAAAGGATGGCGGTGCCGTTTTTTTGAAGGGAAAAAATGCTGCTCTATCTAATTGCAGTTTTGTGAATAGTAGTTCAACT
AGTCATGAAGGCGGTGCTGTTTTTTGGAGTAGTGCAGA spacer length: 124 repeater length: 34

25897   576141 GGTGTTGTTTCCAATTGTAGTTTTGTGAATAGTA 
TCCTCTTCAACAGGTTCTGCATCAGGAAGACGAGAACCACAATTTGAACAGAATTTTGCTTCTTTCACATCTTTTCCACAATCTGG
ACAAATAACCATTTTTAACACCATATATTAATTTATTA

25898   
25899   
25900   crispr 12
25901   575899 ATGGTGTTGTTTCCAATTGTAGTTTTGTGAATAGTAGT 

TCTACTAGTTATGAAGGCGGTGCCGTTTATTTGTATAGTCAA spacer length: 42 repeater length: 38
25902   575980 ATGGTGTTGTTTCCAATTGTAGTTTTGTGAATAGTAGT 

GCTAAAAAGGATGGCGGTGCCGTTTTTTTGAAGGGAAAAAATGCTGCTCTATCTAATTGCAGTTTTGTGAATAGTAGTTCAACTAG
TCATGAAGGCGGTGCTGTTTTTTGGAGTAGTGCA spacer length: 120 repeater length: 38

25903   576139 ATGGTGTTGTTTCCAATTGTAGTTTTGTGAATAGTAGT 
CATCAGAAACAACATCATTATTAGGTTTTCCATTAGATATTTCGGGACCTGACTTCCTAATTTTCCTAGAATCAGAAACTTTACTC
TTTTGTTCTTCTTTTTGTTTTTCCCTATCTAAAA

25904   
25905   
25906   crispr 13
25907   1752784 ATGCTCATGCTCATGGTCATGATGGTGGTCATGAGAATG 

CTCATGCTCGTGATCATGATGATGCTCATGCTCATGGTCATGATGATGCTCATGCTCATGGTCATGATGATGCTCATGCTCATGGT
CATGATGATGCTCATGCTCATGGTCATGAT spacer length: 116 repeater length: 39

25908   1752940 ATGCTCATGCTCATGGTCATGATGGTGGTCATGAGAATG CTCATGCTCGTGATCATGAT spacer length: 
20 repeater length: 39

25909   1753000 ATGCTCATGCTCATGGTCATGATGGTGGTCATGAGAATG AACAGGTTCTGCATCAGGAA
25910   
25911   
25912   GCA_001552015.1_ASM155201v1_genomic.fna(findCrispr):
25913   START       REPEAT                           

SPACER                                             
25914   crispr 1
25915   457834 GCTGTATTAGTAACTGTTGA 

TGTACTAGTAACTGTATTTGTAACTGTAGTATAAACTGTGGAAGTAGATGTTGATGTTGTTGTAACTGTTGTATA spacer 
length: 75 repeater length: 20

25916   457930 GCTGTATTAGTAACTGTTGA CGTAGAAGTTAATGTTGAAGTAACTACTTTAGTAACTATTGCAAC spacer 
length: 45 repeater length: 20

25917   457996 GCTGTATTAGTAACTGTTGA GGTAACAGTAGCTGTAGCTGTTGAGGCAACATTTGTTATGACAGT



25918   
25919   
25920   GCA_001560115.1_GG12_C01_11_genomic.fna(findCrispr):
25921   START       REPEAT                           

SPACER                                             
25922   GCA_001560135.1_GG12_C01_13_genomic.fna(findCrispr):
25923   START       REPEAT                           

SPACER                                             
25924   crispr 1
25925   21212 TTTTAGTTTCTTGTCGTTATTAC TAAATTAGATATACGTACATGGGATTCACTAAGAAA spacer length: 36 

repeater length: 23
25926   21272 TTTTAGTTTCTTGTCGTTATTAC CGATTGTTGTGATTGTTGTTCTTGCTTTTTAGCGTC spacer length: 36 

repeater length: 23
25927   21332 TTTTAGTTTCTTGTCGTTATTAC CAACATAAGGACCTGGAGTGATCACGGGGAGCCCAGT spacer length: 

37 repeater length: 23
25928   21393 TTTTAGTTTCTTGTCGTTATTAC GGGAGGGAGTTACAGTAATAATATCTACGGAACGGT spacer length: 36 

repeater length: 23
25929   21453 TTTTAGTTTCTTGTCGTTATTAC CTTTCAATTGATGCTGGTGATGCTTGAGCTAAAATG spacer length: 36 

repeater length: 23
25930   21513 TTTTAGTTTCTTGTCGTTATTAC TAGTACTATCTTTATATTCCTATATTTTCCTCCTA spacer length: 35 

repeater length: 23
25931   21572 TTTTAGTTTCTTGTCGTTATTAC TAGTACTATCTTTATATTCCTATATTTTCCTCCTA spacer length: 35 

repeater length: 23
25932   21631 TTTTAGTTTCTTGTCGTTATTAC AAGGCTTCCTCTTCTTGCTGGGTAAGCCTGGGGAGTA spacer length: 

37 repeater length: 23
25933   21692 TTTTAGTTTCTTGTCGTTATTAC TTTTAGGGCTACTATGGTGATAGCTACTGAAAATAAAAA spacer length: 

39 repeater length: 23
25934   21755 TTTTAGTTTCTTGTCGTTATTAC AAGGAATTAAAGAAGTTAGGACTTCAGGACAATGTAG spacer length: 

37 repeater length: 23
25935   21816 TTTTAGTTTCTTGTCGTTATTAC GCTTTAAGGTCGAAATCAGAGATAATGAGCATAAT spacer length: 35 

repeater length: 23
25936   21875 TTTTAGTTTCTTGTCGTTATTAC AAAAATGTGCTCATCTATGTTTCACCCTGTTGCAC spacer length: 35 

repeater length: 23
25937   21934 TTTTAGTTTCTTGTCGTTATTAC AGAGTTTGTTCTTAATTGGCCAGCAGACTAATTTTA spacer length: 36 

repeater length: 23
25938   21994 TTTTAGTTTCTTGTCGTTATTAC CTTCCAGTCTTCATTTCTGGCTCACCCCCAGTCAGC spacer length: 36 

repeater length: 23
25939   22054 TTTTAGTTTCTTGTCGTTATTAC ATACTTAATCCCTGCAATCGCAGGTTCAATGGTTCAAG spacer length: 

38 repeater length: 23
25940   22116 TTTTAGTTTCTTGTCGTTATTAC AGCACGTAACGAAGCTCTATAACTACTACGTAAAG spacer length: 35 

repeater length: 23
25941   22175 TTTTAGTTTCTTGTCGTTATTAC 

GTTGACGAGGGCTGGCTCTTTGTGAACTACCCTATGTTTTAGTTTCTCGTCGTTATTACTGAAAAACCCTATATTTCACGAGACAA
ATGAAGAG spacer length: 94 repeater length: 23

25942   22293 TTTTAGTTTCTTGTCGTTATTAC 
GAATTGTGCTGATGCCGAATTATCAGGATCCCATGTTTTAGTTTCTCGTCGTTATTACAAGTCGCAATAGCTAATTCGACTAAACT
AATCGCT spacer length: 93 repeater length: 23

25943   22410 TTTTAGTTTCTTGTCGTTATTAC 
GCCATCGAGATTATAGCACCCATCAGAATAATTACGTTTTAGTTTCTTGTCATTATTACGAGAAACCCCTCTAACCTTTTTAAGAA
GTCCTTTACAGTTTTAGTTTCTTGTCATTATTACTCAATTCTTCGTAATGCTCGGGTTTTATGATTATTTT spacer 
length: 157 repeater length: 23

25944   22591 TTTTAGTTTCTTGTCGTTATTAC AGTAACTATATACTTCCTAACGGAACAACTGTAA spacer length: 34 
repeater length: 23

25945   22649 TTTTAGTTTCTTGTCGTTATTAC ACCAGTCTTATCTACATATTTTCAAAAGTAATAGT spacer length: 35 
repeater length: 23

25946   22708 TTTTAGTTTCTTGTCGTTATTAC AGATGAGCATGGCGTAGTATCCATAAGTGCTGATGT spacer length: 36 
repeater length: 23

25947   22768 TTTTAGTTTCTTGTCGTTATTAC ACAACGAAAAAGAAAAAGCATTGAAAATAATTGAG spacer length: 35 
repeater length: 23

25948   22827 TTTTAGTTTCTTGTCGTTATTAC ATTTATATACATACACTCCATTTTCCTTAAATTT spacer length: 34 
repeater length: 23

25949   22885 TTTTAGTTTCTTGTCGTTATTAC TGCTGTTCATCAGGCTCAGTATAGTACCTGCAT spacer length: 33 
repeater length: 23

25950   22942 TTTTAGTTTCTTGTCGTTATTAC GTGTGTCTTACCACTCATAAAGCTCTCCCACATAC spacer length: 35 
repeater length: 23

25951   23001 TTTTAGTTTCTTGTCGTTATTAC ATTGATACGATTCTTGCTGAGGCGAGAAAGTATTCTCTT spacer length: 
39 repeater length: 23

25952   23064 TTTTAGTTTCTTGTCGTTATTAC ATAATTTCAATCCTGAAAAACAGCTGTTCTACTTC spacer length: 35 
repeater length: 23

25953   23123 TTTTAGTTTCTTGTCGTTATTAC CTCTACTATTGCTGATACTGATTTGCCTTCATCCCTC spacer length: 
37 repeater length: 23



25954   23184 TTTTAGTTTCTTGTCGTTATTAC ACTATCTTCTTCTGAGTAGTAGTGGTCGTAACGTT spacer length: 35 
repeater length: 23

25955   23243 TTTTAGTTTCTTGTCGTTATTAC TTTTTGACAGCATTCGATAGAGGTTAAAGGTTTTTT spacer length: 36 
repeater length: 23

25956   23303 TTTTAGTTTCTTGTCGTTATTAC TGGTTGTTTGGTGAAAACCTCTAGGGGGACACATTC spacer length: 36 
repeater length: 23

25957   23363 TTTTAGTTTCTTGTCGTTATTAC AAAAGCTTTAGCTTTTTCAACTATCTAAGACATA spacer length: 34 
repeater length: 23

25958   23421 TTTTAGTTTCTTGTCGTTATTAC TTCAATTTGTTTTCCTGAAAAAATTAGTTGTAAAG spacer length: 35 
repeater length: 23

25959   23480 TTTTAGTTTCTTGTCGTTATTAC ATCGTCACCACCCACGAGGGCTTTTACGAATACGAG spacer length: 36 
repeater length: 23

25960   23540 TTTTAGTTTCTTGTCGTTATTAC ACATACTAATAGTCTTACTCAGCATGAGGTTGATGAAC spacer length: 
38 repeater length: 23

25961   23602 TTTTAGTTTCTTGTCGTTATTAC TTCTTGCTTGCTATAGCGTTAAGCAAGTAGAAGTGC spacer length: 36 
repeater length: 23

25962   23662 TTTTAGTTTCTTGTCGTTATTAC TTGGATATAGAATTGTCTCATAAAGACATTGAGACTG spacer length: 
37 repeater length: 23

25963   23723 TTTTAGTTTCTTGTCGTTATTAC TCCATAAAAGGCTTTGGACAAAAACTCTTTGGTG spacer length: 34 
repeater length: 23

25964   23781 TTTTAGTTTCTTGTCGTTATTAC GACTTCATATAAAGATTTGAGTTGCTGTTGCTCATAT spacer length: 
37 repeater length: 23

25965   23842 TTTTAGTTTCTTGTCGTTATTAC TTTAAGCCAAATTTCTTCTCAATGTCCTTTGGAATTAAT spacer length: 
39 repeater length: 23

25966   23905 TTTTAGTTTCTTGTCGTTATTAC AAGGAAATTGATGGAAGTTGCAGCAGAATTAGAGGCTGA spacer length: 
39 repeater length: 23

25967   23968 TTTTAGTTTCTTGTCGTTATTAC TACTTACCGTTTCTTCTATCATCTCTCTATTCAG spacer length: 34 
repeater length: 23

25968   24026 TTTTAGTTTCTTGTCGTTATTAC GATGAAGTTTATGATAAGCTCCAAACAATATATAGT spacer length: 36 
repeater length: 23

25969   24086 TTTTAGTTTCTTGTCGTTATTAC TTGTATTGCTGATTGCCAATATATGCAATGTATC spacer length: 34 
repeater length: 23

25970   24144 TTTTAGTTTCTTGTCGTTATTAC TCCAAAGCCTTCTAATAAAAGTGCAAAAGTCTGATGTT spacer length: 
38 repeater length: 23

25971   24206 TTTTAGTTTCTTGTCGTTATTAC ATTGTAATGCCATTATTTACTGAAATTGAACCTG spacer length: 34 
repeater length: 23

25972   24264 TTTTAGTTTCTTGTCGTTATTAC ATCATTCATTTTTTCTGCCCCAATATAATATACGAT spacer length: 36 
repeater length: 23

25973   24324 TTTTAGTTTCTTGTCGTTATTAC ATTGTTGACTTTTCCTATCCACTTTGTGTACTG spacer length: 33 
repeater length: 23

25974   24381 TTTTAGTTTCTTGTCGTTATTAC TATGTTACGCTCATACTATATTTCTAAAAGTAATGTA spacer length: 
37 repeater length: 23

25975   24442 TTTTAGTTTCTTGTCGTTATTAC GTAGAAACCTCTCTGTGTCTCTTGGATTATATAGAAATT spacer length: 
39 repeater length: 23

25976   24505 TTTTAGTTTCTTGTCGTTATTAC ACTTATTTTTTGTCTTTATCTCACTACTCATTTTCT spacer length: 36 
repeater length: 23

25977   24565 TTTTAGTTTCTTGTCGTTATTAC CGTGTGGAAGTTGATGGCTGATCTACAATTATTC spacer length: 34 
repeater length: 23

25978   24623 TTTTAGTTTCTTGTCGTTATTAC TAAATGCTTCCTGCACAGCACCTAAATTGGCAAACTTTT spacer length: 
39 repeater length: 23

25979   24686 TTTTAGTTTCTTGTCGTTATTAC CCTAGGCTTTGCAGGTATTAATGCCTGTGAGCCA spacer length: 34 
repeater length: 23

25980   24744 TTTTAGTTTCTTGTCGTTATTAC TATCACAACAAATACATTTTTGTATACCGCTACT spacer length: 34 
repeater length: 23

25981   24802 TTTTAGTTTCTTGTCGTTATTAC TTTGGGTCAGAGACAAAGTTGTCAGTTTAATGACAA spacer length: 36 
repeater length: 23

25982   24862 TTTTAGTTTCTTGTCGTTATTAC GAATTTGTATCATTTACTGGAAATCTGAAATTATTGTA spacer length: 
38 repeater length: 23

25983   24924 TTTTAGTTTCTTGTCGTTATTAC TACTAGCTTCTTTGCTATCTTCTCAGCCTTGTTG spacer length: 34 
repeater length: 23

25984   24982 TTTTAGTTTCTTGTCGTTATTAC TTGTAATCCCAGTGCTCTTTGCACTTAACCCAGAGA spacer length: 36 
repeater length: 23

25985   25042 TTTTAGTTTCTTGTCGTTATTAC TCACTTACGACATATGATGCTACTTCATGCACTGT spacer length: 35 
repeater length: 23

25986   25101 TTTTAGTTTCTTGTCGTTATTAC AATAGATCACACTGTTTGACATTAAAGAGCACAA spacer length: 34 
repeater length: 23

25987   25159 TTTTAGTTTCTTGTCGTTATTAC ACCTAAAAATGATAAAAATCTAAGACTAACGTCGA spacer length: 35 
repeater length: 23

25988   25218 TTTTAGTTTCTTGTCGTTATTAC TTGTTACTTTTAATGTAAAGAGTAAGGCTTAAATAT spacer length: 36 
repeater length: 23

25989   25278 TTTTAGTTTCTTGTCGTTATTAC AGGTAATAGATCTTGAGGTGACGTCAATCCAAATT spacer length: 35 



repeater length: 23
25990   25337 TTTTAGTTTCTTGTCGTTATTAC ATAATCAAGGAGGCATCTATGTTACTGGGCATTA spacer length: 34 

repeater length: 23
25991   25395 TTTTAGTTTCTTGTCGTTATTAC AGGCCTGCCTCTTCTAGTCCTTCTTGTGCACTTAGAATT spacer length: 

39 repeater length: 23
25992   25458 TTTTAGTTTCTTGTCGTTATTAC ATGTTTCCTTGAACAAAAGCGATATCATAAAATT spacer length: 34 

repeater length: 23
25993   25516 TTTTAGTTTCTTGTCGTTATTAC TGTTCTACGTTAGGGTACTTTTTTATGAACTTTTCA spacer length: 36 

repeater length: 23
25994   25576 TTTTAGTTTCTTGTCGTTATTAC AAAGAAGAGCAGAAAGTAGTAGAGGACAGAGAAGAT spacer length: 36 

repeater length: 23
25995   25636 TTTTAGTTTCTTGTCGTTATTAC AACGGTTTAGCAATCCTCCTCGGAATATTAATGCTGTT spacer length: 

38 repeater length: 23
25996   25698 TTTTAGTTTCTTGTCGTTATTAC TTTAATGCGTTTAATGCCTCATCGAATTTCTGCTTC spacer length: 36 

repeater length: 23
25997   25758 TTTTAGTTTCTTGTCGTTATTAC AATGTATCTTCAGTTCCATTATTCTATTTGAACTC spacer length: 35 

repeater length: 23
25998   25817 TTTTAGTTTCTTGTCGTTATTAC CAGCTTATTACTATGCCCTGGCAAAGATCCTCTTAGAG spacer length: 

38 repeater length: 23
25999   25879 TTTTAGTTTCTTGTCGTTATTAC AATATCTCAAGGAGGGCGAGGAAGTATGCGAAAGGTAA
26000   
26001   
26002   crispr 2
26003   38269 GTAATAACGACAAGAAACTAAAAC AGCTCTTTCGCACTGTTATTTTACAATTTACACG spacer length: 34 

repeater length: 24
26004   38328 GTAATAACGACAAGAAACTAAAAC GCTTGTTGATTTGGGCCCATGCGAGGAGGATTA spacer length: 33 

repeater length: 24
26005   38386 GTAATAACGACAAGAAACTAAAAC TGATATTGTATCGTTGTAGTTAGTATTGTCCAGAAGA spacer length: 

37 repeater length: 24
26006   38448 GTAATAACGACAAGAAACTAAAAC AAGAACTCCCGGGAGCCCTGGTGGTATGCCCGAAAT spacer length: 

36 repeater length: 24
26007   38509 GTAATAACGACAAGAAACTAAAAC ATCGTAAGAGAAGTGGGCTAGCGCTACCCTCCTCCAC spacer length: 

37 repeater length: 24
26008   38571 GTAATAACGACAAGAAACTAAAAC AGAAAATATCTCAAGGAGGGCGAGGAAGTATGCGAAA spacer length: 

37 repeater length: 24
26009   38633 GTAATAACGACAAGAAACTAAAAC TGGATGCTGAGTTAACTCCCCAGTTTACCGT spacer length: 31 

repeater length: 24
26010   38689 GTAATAACGACAAGAAACTAAAAC TTTTAGCCTGACCATTTCCCTCGTTAAAAAATAAGGAA spacer length: 

38 repeater length: 24
26011   38752 GTAATAACGACAAGAAACTAAAAC TTTCACGCTCCATGACCTCAGTGAATATCTCAT spacer length: 33 

repeater length: 24
26012   38810 GTAATAACGACAAGAAACTAAAAC TCATAGGGGCTATATTCAACAATACGTTGCTCCAGT spacer length: 

36 repeater length: 24
26013   38871 GTAATAACGACAAGAAACTAAAAC GAGAAGAAGCAAAGCATACCGCTCTACAAGGTTCCTTCAGT spacer 

length: 41 repeater length: 24
26014   38937 GTAATAACGACAAGAAACTAAAAC TATGTCGATCTGTCCGGTGTGCTGGTGGGCGAGCA spacer length: 35 

repeater length: 24
26015   38997 GTAATAACGACAAGAAACTAAAAC AAATAGTGGTTTCCAAGACTGTGCAAATGCTTTTTTAT spacer length: 

38 repeater length: 24
26016   39060 GTAATAACGACAAGAAACTAAAAC TTTTAGCTGTTTCTCCATTCCGTCCCACCAACTA spacer length: 34 

repeater length: 24
26017   39119 GTAATAACGACAAGAAACTAAAAC TAAAATATTTTAATGTTCCGGAGATAGATTATAAC spacer length: 35 

repeater length: 24
26018   39179 GTAATAACGACAAGAAACTAAAAC TGATATTTGGAGTGGTCGTGATTTTAATGGGAGC spacer length: 34 

repeater length: 24
26019   39238 GTAATAACGACAAGAAACTAAAAC ATTAACTACATCGCTAACAGCTTGGTACAGCCTG spacer length: 34 

repeater length: 24
26020   39297 GTAATAACGACAAGAAACTAAAAC AACAAAAAAATGAAGTTTTGGGTTATGACTTTCTA spacer length: 35 

repeater length: 24
26021   39357 GTAATAACGACAAGAAACTAAAAC TAGAGGCACAATTACAGAATTTAGTAATTGATCAAA spacer length: 

36 repeater length: 24
26022   39418 GTAATAACGACAAGAAACTAAAAC TGAATTCTGCCTTTTTATATAACGCATTACTGTGAT spacer length: 

36 repeater length: 24
26023   39479 GTAATAACGACAAGAAACTAAAAC TTTGAGACGCTGAAAGACGTAGCGAAAGACTCTG spacer length: 34 

repeater length: 24
26024   39538 GTAATAACGACAAGAAACTAAAAC ATTAAAATGCTGTAGAAACACTTGACCAAATAT spacer length: 33 

repeater length: 24
26025   39596 GTAATAACGACAAGAAACTAAAAC TAAAGGGATCCTGACCTAAGGACTATCGGGCTTACTT spacer length: 

37 repeater length: 24
26026   39658 GTAATAACGACAAGAAACTAAAAC ACTATCTCAGCTATCGTCACTATCGACATCTTCA spacer length: 34 

repeater length: 24



26027   39717 GTAATAACGACAAGAAACTAAAAC CATTTTATTTATATAGCCTCGTTGTATAGCTTC spacer length: 33 
repeater length: 24

26028   39775 GTAATAACGACAAGAAACTAAAAC ACTGCTAAAGAGCGCAGGTATTGCGCAAGACTAC spacer length: 34 
repeater length: 24

26029   39834 GTAATAACGACAAGAAACTAAAAC ATAATATACGACGCTCTGGTTAGGTAAAGGTACTC spacer length: 35 
repeater length: 24

26030   39894 GTAATAACGACAAGAAACTAAAAC AAAATTTCATTCTAAAGAGATAACAGATTTGGGC spacer length: 34 
repeater length: 24

26031   39953 GTAATAACGACAAGAAACTAAAAC AGTGAATGCTTGTCCTGAGCCTAGTCTGTTTAAC spacer length: 34 
repeater length: 24

26032   40012 GTAATAACGACAAGAAACTAAAAC ACATTTGCTGGAGTTCAGAAAATATCAGTAACCA spacer length: 34 
repeater length: 24

26033   40071 GTAATAACGACAAGAAACTAAAAC AAAGTTGTTTCAGCCCCATCTTCAATAAGTGAAGG spacer length: 35 
repeater length: 24

26034   40131 GTAATAACGACAAGAAACTAAAAC AACATAAAAAACACTGCTAGTTTCTATCTGATTAA spacer length: 35 
repeater length: 24

26035   40191 GTAATAACGACAAGAAACTAAAAC ATAGATAAAATAAATAGTTAATGTTTCATAAAATC spacer length: 35 
repeater length: 24

26036   40251 GTAATAACGACAAGAAACTAAAAC AACAACGTGATGATACTGACATTTGCGGGCTATTG spacer length: 35 
repeater length: 24

26037   40311 GTAATAACGACAAGAAACTAAAAC GCTGTTCATATAACTGTAATAAATTAAGAAACT spacer length: 33 
repeater length: 24

26038   40369 GTAATAACGACAAGAAACTAAAAC AACTCTTGAATTGTTAAGTCTTTAATGAATGCA spacer length: 33 
repeater length: 24

26039   40427 GTAATAACGACAAGAAACTAAAAC AATGTACACCGTAGCCATTTTTTTGCACTTCTT spacer length: 33 
repeater length: 24

26040   40485 GTAATAACGACAAGAAACTAAAAC AAGAACAGCGATGTTTACAAGTCAGCACAAGACG spacer length: 34 
repeater length: 24

26041   40544 GTAATAACGACAAGAAACTAAAAC CATTTTCTTGGTTTTATCTATTTACCGTTTTAAA spacer length: 34 
repeater length: 24

26042   40603 GTAATAACGACAAGAAACTAAAAC CTAGATTGTTAGCACCGTGCATTAGCAATAATGCGT spacer length: 
36 repeater length: 24

26043   40664 GTAATAACGACAAGAAACTAAAAC GATTGCTGATGACGATGGAATAGTTACCACAAG spacer length: 33 
repeater length: 24

26044   40722 GTAATAACGACAAGAAACTAAAAC TTTTATTTTCACCGACAAAACGAAAAAAATTGAA spacer length: 34 
repeater length: 24

26045   40781 GTAATAACGACAAGAAACTAAAAC TTAAAGAGGCAACAAAGCGAAAAATTCTATATGC spacer length: 34 
repeater length: 24

26046   40840 GTAATAACGACAAGAAACTAAAAC TTGTTGTGCTAACTGGTTTATCGCATCCCCTATT spacer length: 34 
repeater length: 24

26047   40899 GTAATAACGACAAGAAACTAAAAC TTATGTTATTTGTACAAACTTCTTAGTTGCCAAT spacer length: 34 
repeater length: 24

26048   40958 GTAATAACGACAAGAAACTAAAAC TTCTTGTAGTTTCGGGAAGACATTCTCACTGGTGT spacer length: 35 
repeater length: 24

26049   41018 GTAATAACGACAAGAAACTAAAAC TAGTAGTAGTTAATACTGCTGACTGAATTTTTCTTAGT spacer length: 
38 repeater length: 24

26050   41081 GTAATAACGACAAGAAACTAAAAC TTTATTTCAAAAAGTTACACTATAAAGATGAATT spacer length: 34 
repeater length: 24

26051   41140 GTAATAACGACAAGAAACTAAAAC TTGGGTAAGATCTAGACCTTATGTTCCTCTTTC spacer length: 33 
repeater length: 24

26052   41198 GTAATAACGACAAGAAACTAAAAC TTGGGATATATTGCACAGACAAACTTTGTCTC spacer length: 32 
repeater length: 24

26053   41255 GTAATAACGACAAGAAACTAAAAC ATGTTAGGAATATTGTTAAAAATCCGCCTATAATTCCGA spacer 
length: 39 repeater length: 24

26054   41319 GTAATAACGACAAGAAACTAAAAC ATTTTTTATGCCATACCAACCCATTTTAATCAA spacer length: 33 
repeater length: 24

26055   41377 GTAATAACGACAAGAAACTAAAAC CAGTATATGCGTGTTGATGATTTTCTGAAGACT spacer length: 33 
repeater length: 24

26056   41435 GTAATAACGACAAGAAACTAAAAC ATAGCAAAGTACGAATAATCTATATTCCTGACC spacer length: 33 
repeater length: 24

26057   41493 GTAATAACGACAAGAAACTAAAAC ATATCTCATGGTTATGTTTCTTCAGATCCAGGC spacer length: 33 
repeater length: 24

26058   41551 GTAATAACGACAAGAAACTAAAAC GCGGCAGCTACTGGGTCTAACGCCTTCCACTCGA spacer length: 34 
repeater length: 24

26059   41610 GTAATAACGACAAGAAACTAAAAC ACATAAGCCAGCTAAAGAAGACGTATCTGACTGA spacer length: 34 
repeater length: 24

26060   41669 GTAATAACGACAAGAAACTAAAAC ATTATAAGTAAGGGCTGACTTGTTGAGTAAGACTGG spacer length: 
36 repeater length: 24

26061   41730 GTAATAACGACAAGAAACTAAAAC ATGATTATGAAATTTGTACAGCAAATGTTGATGAGA spacer length: 
36 repeater length: 24

26062   41791 GTAATAACGACAAGAAACTAAAAC AATGTCTTTTTTTATATAAATTTTTCGAGTCCTAA spacer length: 35 



repeater length: 24
26063   41851 GTAATAACGACAAGAAACTAAAAC AGGGAAAAGATCCTCTTCCTAGCTCCTTTCTCTT spacer length: 34 

repeater length: 24
26064   41910 GTAATAACGACAAGAAACTAAAAC CCTGTACAACGAAAACGGGACATTGTGGGCAATAC spacer length: 35 

repeater length: 24
26065   41970 GTAATAACGACAAGAAACTAAAAC CTCGACCTCTTCTACTACTTCTGGTGGTGCACCCA spacer length: 35 

repeater length: 24
26066   42030 GTAATAACGACAAGAAACTAAAAC TTAATTAAAGCGGCAAGCTCTCTAGCCAGGCTAGATCCCT spacer 

length: 40 repeater length: 24
26067   42095 GTAATAACGACAAGAAACTAAAAC AAAACAATGTTTTAGTTTTACAGACATTATAAAAT spacer length: 35 

repeater length: 24
26068   42155 GTAATAACGACAAGAAACTAAAAC ACTTCAAGAATGGAATACATTTGTTAAAAATTTGC spacer length: 35 

repeater length: 24
26069   42215 GTAATAACGACAAGAAACTAAAAC GCCCAAGCTCAGGCTGGAAACAGTGGAAATCCG spacer length: 33 

repeater length: 24
26070   42273 GTAATAACGACAAGAAACTAAAAC ATATAACAAAGCGCATTGCTGATACGTTACACAG spacer length: 34 

repeater length: 24
26071   42332 GTAATAACGACAAGAAACTAAAAC TCCATGCCCTCGCCCCCGCCTTTTCTTTTTCTT spacer length: 33 

repeater length: 24
26072   42390 GTAATAACGACAAGAAACTAAAAC TTCCACATTGATGAGGTAAGCCTCTGAAAAGGTT spacer length: 34 

repeater length: 24
26073   42449 GTAATAACGACAAGAAACTAAAAC TGTGACCAAATTGAGGCAGAAGTATCCGCAGGGGA spacer length: 35 

repeater length: 24
26074   42509 GTAATAACGACAAGAAACTAAAAC ACCCCTGACTTTGTCCTTAAAGATAATGAGTTCTT spacer length: 35 

repeater length: 24
26075   42569 GTAATAACGACAAGAAACTAAAAC AGAAAATGAGTAGTGAAGTTAAGACAAAAAATAAGTC spacer length: 

37 repeater length: 24
26076   42631 GTAATAACGACAAGAAACTAAAAC TTCACTGTCAAATTTGTCTAGCAGTTCTTTTGCGACT spacer length: 

37 repeater length: 24
26077   42693 GTAATAACGACAAGAAACTAAAAC ATTATACCACGCCAAAGAGATGGCGTGAGGCGAT spacer length: 34 

repeater length: 24
26078   42752 GTAATAACGACAAGAAACTAAAAC TATTTGAAGGCTTCCCTTAGGGCGTTCTTTAGC spacer length: 33 

repeater length: 24
26079   42810 GTAATAACGACAAGAAACTAAAAC GTTAAATTCGGCGCCCCAGTAGAAGTCTTTCTCG spacer length: 34 

repeater length: 24
26080   42869 GTAATAACGACAAGAAACTAAAAC CTATGTGTTGATGAGAGCACAGCTGGGCATGGAGCGT spacer length: 

37 repeater length: 24
26081   42931 GTAATAACGACAAGAAACTAAAAC AGATGTAGAGAAAACGATCGATTTAAGGCATGCG spacer length: 34 

repeater length: 24
26082   42990 GTAATAACGACAAGAAACTAAAAC AATAAATCAATCCTTTTTTTAAGGTCTTTCCAAG spacer length: 34 

repeater length: 24
26083   43049 GTAATAACGACAAGAAACTAAAAC TCAACACAAGGAAACACTTACAATTGGTATGAGTATGAA spacer 

length: 39 repeater length: 24
26084   43113 GTAATAACGACAAGAAACTAAAAC CACTAGACACTGCAGGGACAGATATCAAAAACT spacer length: 33 

repeater length: 24
26085   43171 GTAATAACGACAAGAAACTAAAAC GTGCCCCTGTCTCCTGCAGTTTTAACGCTAAATATC spacer length: 

36 repeater length: 24
26086   43232 GTAATAACGACAAGAAACTAAAAC ACCTATCACTTTCCTTGCGAATTCAACCAGTGTTA spacer length: 35 

repeater length: 24
26087   43292 GTAATAACGACAAGAAACTAAAAC CACCAGCTGTGATGACATAGTCTTTGTCCAGTAATG spacer length: 

36 repeater length: 24
26088   43353 GTAATAACGACAAGAAACTAAAAC TTCTTCATAAGGATGTATCTGTACCAGTTCACC spacer length: 33 

repeater length: 24
26089   43411 GTAATAACGACAAGAAACTAAAAC GTCTTTACAGAACTTGGGGCGAAGTAGTATCCCGC spacer length: 35 

repeater length: 24
26090   43471 GTAATAACGACAAGAAACTAAAAC GATGAACTCGCCTGTGTTACTTGATGTGTATAAGGA spacer length: 

36 repeater length: 24
26091   43532 GTAATAACGACAAGAAACTAAAAC AACTCTGAGACTGAGGTTCTTTTTGTCTCACTAGA spacer length: 35 

repeater length: 24
26092   43592 GTAATAACGACAAGAAACTAAAAC ATAGGCTAGAAGCTGCAAAGAGGCTGGGCTGGAA spacer length: 34 

repeater length: 24
26093   43651 GTAATAACGACAAGAAACTAAAAC TACTGCAAGATCTACATTATAGTTCAATGATTT spacer length: 33 

repeater length: 24
26094   43709 GTAATAACGACAAGAAACTAAAAC ACGAGTCTCTTTATCAATATAGTGATGTTATCTACA spacer length: 

36 repeater length: 24
26095   43770 GTAATAACGACAAGAAACTAAAAC TTTTTTGCTTTTAGCTTTTCGTATTCTATTAATGA spacer length: 35 

repeater length: 24
26096   43830 GTAATAACGACAAGAAACTAAAAC AGTGGCTTAATGTACCTTTTGGTACTGACTATCCAA spacer length: 

36 repeater length: 24
26097   43891 GTAATAACGACAAGAAACTAAAAC GCTGATAGATAAAGATAAAATAAAAATAGACTT spacer length: 33 

repeater length: 24



26098   43949 GTAATAACGACAAGAAACTAAAAC GTCTACTTTAAGTGAACTTTATTGTAATCGTATCAA spacer length: 
36 repeater length: 24

26099   44010 GTAATAACGACAAGAAACTAAAAC TAAGCGTCTAAATAAGTTACCGACAATTGTTA spacer length: 32 
repeater length: 24

26100   44067 GTAATAACGACAAGAAACTAAAAC ATTGTTGAGAGATGCTACTTATGAAGAAAATGGA spacer length: 34 
repeater length: 24

26101   44126 GTAATAACGACAAGAAACTAAAAC CTTCATAACTCAACAAAACAAATAAGGTATGCCACTC spacer length: 
37 repeater length: 24

26102   44188 GTAATAACGACAAGAAACTAAAAC CTTAGCGTAAGAGAGCGTATATTATGCAGCGTATAT spacer length: 
36 repeater length: 24

26103   44249 GTAATAACGACAAGAAACTAAAAC AATTTTCAGAGTCACTTACTTGGAAATTTTGTCTCT spacer length: 
36 repeater length: 24

26104   44310 GTAATAACGACAAGAAACTAAAAC CAAAAACTGCCGTTTAATGCGCCACTTCTAGAACA spacer length: 35 
repeater length: 24

26105   44370 GTAATAACGACAAGAAACTAAAAC TTTTGAGAATAGAGTCTATGAAATCTCCTTTTAT spacer length: 34 
repeater length: 24

26106   44429 GTAATAACGACAAGAAACTAAAAC AGGTTCACTCACCCTCGCCTCGCAAGATATTCCAA spacer length: 35 
repeater length: 24

26107   44489 GTAATAACGACAAGAAACTAAAAC ACAATTCTTTCTTTTTTTATAGCTGTTGTACACATTCC spacer length: 
38 repeater length: 24

26108   44552 GTAATAACGACAAGAAACTAAAAC TAGTAATATCTAGCGACTTCCATAATTGCTGATG spacer length: 34 
repeater length: 24

26109   44611 GTAATAACGACAAGAAACTAAAAC ATTATAAAATTGATGTATTATACATTTGCAGAAA spacer length: 34 
repeater length: 24

26110   44670 GTAATAACGACAAGAAACTAAAAC CGCTATTCTCAAGTACTCTGCGATCTCGCCCTCTGAAA spacer length: 
38 repeater length: 24

26111   44733 GTAATAACGACAAGAAACTAAAAC TTCATATCGCTCTTTTGAATACTTCATCAATTCTTGT spacer length: 
37 repeater length: 24

26112   44795 GTAATAACGACAAGAAACTAAAAC TTTTATATTCTGTTGTTCATTTTTTATATCATT spacer length: 33 
repeater length: 24

26113   44853 GTAATAACGACAAGAAACTAAAAC ATATTATTAGGAATGACAGCCGGAGCTACTACTG spacer length: 34 
repeater length: 24

26114   44912 GTAATAACGACAAGAAACTAAAAC TTGTACAAAAAAGCTGAATTTAAGCAAGTCGGAA spacer length: 34 
repeater length: 24

26115   44971 GTAATAACGACAAGAAACTAAAAC ATTTAGTTTGAATATTATGAGTAATTGAGAGTTGG spacer length: 35 
repeater length: 24

26116   45031 GTAATAACGACAAGAAACTAAAAC TTGCTACAGGAAATGGAGAAGGTGAATATCAGGGAG spacer length: 
36 repeater length: 24

26117   45092 GTAATAACGACAAGAAACTAAAAC TTTTATCTTCAAAGAGTTGAAAAAGAGAGGGTTAGAT spacer length: 
37 repeater length: 24

26118   45154 GTAATAACGACAAGAAACTAAAAC 
CTTTCTTCTTCATCTTTATCGATCAAAATTAGCCTTAGCAATAACGACAAGAAACTAAAACTTTATTATCAAGAGCATTAAGTAAT
TTTGGAAGACC spacer length: 97 repeater length: 24

26119   45276 GTAATAACGACAAGAAACTAAAAC TAATAACTCTCCTACCTTTTCTATTTTTAGCATTTG spacer length: 
36 repeater length: 24

26120   45337 GTAATAACGACAAGAAACTAAAAC TATTTCGTAATCTTCTATAAGTTTTGAGTTGAATGG spacer length: 
36 repeater length: 24

26121   45398 GTAATAACGACAAGAAACTAAAAC GTATAGTACTGGTGTATTACTTCCAGATATCCC spacer length: 33 
repeater length: 24

26122   45456 GTAATAACGACAAGAAACTAAAAC CACTCTCTTCAATCCGATTATATCAATTTACTAC spacer length: 34 
repeater length: 24

26123   45515 GTAATAACGACAAGAAACTAAAAC GATTACTGCAGTGATGATGAAATATCGTGCTAATGA spacer length: 
36 repeater length: 24

26124   45576 GTAATAACGACAAGAAACTAAAAC GTTGTAGTCATTCCAGTAATGACTAAGATATTGTG spacer length: 35 
repeater length: 24

26125   45636 GTAATAACGACAAGAAACTAAAAC TGTAATACAATATTACGCTAGCAATACAACAAACAT spacer length: 
36 repeater length: 24

26126   45697 GTAATAACGACAAGAAACTAAAAC ACACTCGCCGACTCTCTCTCATTTATTGCGAGAT spacer length: 34 
repeater length: 24

26127   45756 GTAATAACGACAAGAAACTAAAAC GTGTTGTTCGAGACTTCTACTGCCATTAATATTA spacer length: 34 
repeater length: 24

26128   45815 GTAATAACGACAAGAAACTAAAAC GATTACTTTATGCTTTATTCAAATATAGAATAAAA spacer length: 35 
repeater length: 24

26129   45875 GTAATAACGACAAGAAACTAAAAC GTTGGGTATTTAAGCTTACGCATTATATTTTTGA spacer length: 34 
repeater length: 24

26130   45934 GTAATAACGACAAGAAACTAAAAC GATTACTGCAGTGATGATGAAATATCGTGCTAATGA spacer length: 
36 repeater length: 24

26131   45995 GTAATAACGACAAGAAACTAAAAC TAATATAGCGACCACAGAACTCTTGCTATATTT spacer length: 33 
repeater length: 24

26132   46053 GTAATAACGACAAGAAACTAAAAC CTCTCAAGAAATTCCAAAAGTTTATCAAACTCCT spacer length: 34 
repeater length: 24



26133   46112 GTAATAACGACAAGAAACTAAAAC TTTCTACATTATGTACTACCGATAAAACATGTGATC spacer length: 
36 repeater length: 24

26134   46173 GTAATAACGACAAGAAACTAAAAC TTCTCTTGGTTCAAAACCACTTAAATCTTCGTTATT spacer length: 
36 repeater length: 24

26135   46234 GTAATAACGACAAGAAACTAAAAC TTTTCATCAACATCTTGACTCCGGTATTCGACATC spacer length: 35 
repeater length: 24

26136   46294 GTAATAACGACAAGAAACTAAAAC AGTGGTCAGGGCTAGATATCTGCCCACTACCAAC spacer length: 34 
repeater length: 24

26137   46353 GTAATAACGACAAGAAACTAAAAC TATCAAGAAAAATAGGGCTAGCCCAATTCCAATGA spacer length: 35 
repeater length: 24

26138   46413 GTAATAACGACAAGAAACTAAAAC CATGTAAAATATCATGACACATATATTAATTTTGA
26139   
26140   
26141   GCA_001563245.1_ASM156324v1_genomic.fna(findCrispr):
26142   START       REPEAT                           

SPACER                                             
26143   crispr 1
26144   943038 ATGAATTAAAATTTTAAAAA TGAAAAAAGTTAATAATTTA spacer length: 20 repeater length: 20
26145   943079 ATGAATTAAAATTTTAAAAA TAAAAAAAGTTAATAATCTA spacer length: 20 repeater length: 20
26146   943120 ATGAATTAAAATTTTAAAAA TAAAAATCTTAAAAATAGTA
26147   
26148   
26149   crispr 2
26150   1507791 ATGGTGGTGCTGTTTATTGG 

TATGGTGATAATGGTAATTTAAGTGCTTGTTCTTTTGCCAATAACCATGCAAAGTAT spacer length: 57 repeater 
length: 20

26151   1507869 ATGGTGGTGCTGTTTATTGG 
TATGGTGCTAATGGTAAGTTAAGTGCTTGTTCTTTTGTTAATAACCATGCTAATGATTAT spacer length: 60 
repeater length: 20

26152   1507950 ATGGTGGTGCTGTTTATTGG 
AATAAAATGATTTATTTCTATTTAAAATTATCTATTTAATTGGAACTGATTAAATAGCTA

26153   
26154   
26155   crispr 3
26156   598541 CTAATTTTTCTTTTTTATTT ATAAGATTTTTATTATTTCG spacer length: 20 repeater length: 20
26157   598582 CTAATTTTTCTTTTTTATTT ATAAGATTTTTATTATTTTCT spacer length: 21 repeater length: 

20
26158   598624 CTAATTTTTCTTTTTTATTT AAAAATCTTAAAAATAGTAAA
26159   
26160   
26161   crispr 4
26162   514194 CTTGGTATGGTGCTAATGGT 

ACTTTAAAAGATTGTTCTTTTGCCAATAACCATGTTAATGCGTATTATGGTGGTGCTGTT spacer length: 60 
repeater length: 20

26163   514275 CTTGGTATGGTGCTAATGGT 
TTTTTAAGTGATTGTTCTTTTGTTAATAACCATGCTAATGATGATGATGGTGGTGCTGTT spacer length: 60 
repeater length: 20

26164   514356 CTTGGTATGGTGCTAATGGT 
CCAATAGATAGCACCACCATATTTTGCATGGTTATTAACAAAAGAACAGTTGCTTATATT

26165   
26166   
26167   crispr 5
26168   2003555 GTTCTGGTGGTTCTGGTTCT CATGCTTCTAGTTCTGGTTCTTCATCTTCTGGTGGTTCT spacer length: 

39 repeater length: 20
26169   2003615 GTTCTGGTGGTTCTGGTTCT AATGCTTCTAGTTCTGGTGGTTCT spacer length: 24 repeater 

length: 20
26170   2003660 GTTCTGGTGGTTCTGGTTCT ATAAAATGATTTATTTCTATTTAA
26171   
26172   
26173   crispr 6
26174   335239 TATTTTATAATTTTTTTATA TAGTTTTTTTATATAATCTT spacer length: 20 repeater length: 20
26175   335280 TATTTTATAATTTTTTTATA TAGTTTTTTTATATAATATT spacer length: 20 repeater length: 20
26176   335321 TATTTTATAATTTTTTTATA AAAATCTTAAAAATAGTAAA
26177   
26178   
26179   crispr 7
26180   1798636 TCCTCATCAACTAAATCAAA GCCATCAACAGAATCAACAACCCCATCTTC spacer length: 30 

repeater length: 20
26181   1798687 TCCTCATCAACTAAATCAAA ATCATCACTAGAATCAACAACCCCATCTTC spacer length: 30 

repeater length: 20
26182   1798738 TCCTCATCAACTAAATCAAA AAATCAGGAATTTAAAAAAAGAAAATAAAA



26183   
26184   
26185   crispr 8
26186   437625 TGTTCGCCTTGCTGCTCTTA 

GAGGTATTAGTGATGAGGATGTTTTAGAAGATATTGCTAGAAATGATCCCTCTTGGC spacer length: 57 repeater 
length: 20

26187   437703 TGTTCGCCTTGCTGCTCTTA 
AAGGTATTAGTGATGAGGTGGTTTTAGCGGATATTGCTAAAAAGGATGACTGGAGTA spacer length: 57 repeater 
length: 20

26188   437781 TGTTCGCCTTGCTGCTCTTA CTATATTTTAGTAAATAGCTAGTAATGTCTAGATACTTAAATTATAAGTTTAAATAT
26189   
26190   
26191   crispr 9
26192   792915 TTAAAATGTATTAATATAGA GAAATAATTATTAAACTTATT spacer length: 21 repeater length: 

20
26193   792957 TTAAAATGTATTAATATAGA GAAATAATTATTAAACTTAT spacer length: 20 repeater length: 20
26194   792998 TTAAAATGTATTAATATAGA CAATAGATAGCACCACCATA
26195   
26196   
26197   crispr 10
26198   693962 TTTATTTTATCTTTTTTTAG ATAATTTTTTTACTTGTTTA spacer length: 20 repeater length: 20
26199   694003 TTTATTTTATCTTTTTTTAG CTAATTTTTTTACTTGTTTA spacer length: 20 repeater length: 20
26200   694044 TTTATTTTATCTTTTTTTAG TAAAATGATTTATTTCTATT
26201   
26202   
26203   crispr 11
26204   342853 TTTTTAATATTTAAAATGAG TTTCTTCTTTTTTGATTATT spacer length: 20 repeater length: 20
26205   342894 TTTTTAATATTTAAAATGAG 

TTTCTTCTTTTTTGATTATTTTTTTTAATATTTAAAATAAGTTTTGATTATTTAAAATTAT spacer length: 61 
repeater length: 20

26206   342976 TTTTTAATATTTAAAATGAG 
AAATCTTAAAAATAGTAAAAAAGTAAATAAAAAAAAGGCACTTAAGCTCATGTTAAGTGCC

26207   
26208   
26209   crispr 12
26210   590207 TTTTTTTATTAAATACTTTT TATGTTTTTAAGTTTAAAGGGAATT spacer length: 25 repeater 

length: 20
26211   590253 TTTTTTTATTAAATACTTTT TATGTTTTTAAGTTTAAAGGGA spacer length: 22 repeater 

length: 20
26212   590296 TTTTTTTATTAAATACTTTT AGAGGGTAATAAAATGAAAAAT
26213   
26214   
26215   crispr 13
26216   434600 AAAATATAATATTATTTAATT AATTTTAATTTCAGATTCAA spacer length: 20 repeater length: 

21
26217   434642 AAAATATAATATTATTTAATT TAATTAATTTTAATTTCAGATTCAA spacer length: 25 repeater 

length: 21
26218   434689 AAAATATAATATTATTTAATT AACATATTTAAAAATAAAGCAATAT
26219   
26220   
26221   crispr 14
26222   1607611 AATAAATGAAATTAATGAAAA 

ATATAATAAATGAAATTAGTAAAAATATAATAAATGAAATTAGTAAAAATATAATAAATGAAATTAGTAAAAATA spacer 
length: 75 repeater length: 21

26223   1607708 AATAAATGAAATTAATGAAAA TATAATAAATGAAATTAGTAAAAATA spacer length: 26 repeater 
length: 21

26224   1607756 AATAAATGAAATTAATGAAAA AATAAAATATATTTAAATAAAAGGAT
26225   
26226   
26227   crispr 15
26228   1060687 ACTAAGTATAAACAAGATAAA TAATAGCTAATAAACACCTAA spacer length: 21 repeater 

length: 21
26229   1060730 ACTAAGTATAAACAAGATAAA TATAGCTAATAAACACCTAA spacer length: 20 repeater 

length: 21
26230   1060772 ACTAAGTATAAACAAGATAAA AAAATATGATAAATTTTAAA
26231   
26232   
26233   crispr 16
26234   1399471 ATTTAATTTCAATATTACAAT TTAAAATACTAAAATAAAACCTTAAAA spacer length: 27 repeater 

length: 21
26235   1399520 ATTTAATTTCAATATTACAAT CGAGAATACTAAATAAATAAAACCTTAAAATATT spacer length: 34 



repeater length: 21
26236   1399576 ATTTAATTTCAATATTACAAT ATCAGGAATTTAAAAAAAGAAAATAAAAAAGTAA
26237   
26238   
26239   crispr 17
26240   1764608 CCTATGAAAATAAAGATAAAA ATAAAGAAAATAAAGAAAAT spacer length: 20 repeater 

length: 21
26241   1764650 CCTATGAAAATAAAGATAAAA ATAAAGAAAATAAAGATAAT spacer length: 20 repeater 

length: 21
26242   1764692 CCTATGAAAATAAAGATAAAA AGAGATAACACGAGTTCCTA
26243   
26244   
26245   crispr 18
26246   1066047 GAAGAATTTATAAAACTAGAA 

CCATTAACACTAACACTACTAGAATGTATAGCTCCACCAGGAGAATTAGGACCACTGGT spacer length: 59 
repeater length: 21

26247   1066128 GAAGAATTTATAAAACTAGAA 
CCATTAACACTAACACTACCAGAATGTATAGCTCCACCAGGAGAATTAGGACCACTGGT spacer length: 59 
repeater length: 21

26248   1066209 GAAGAATTTATAAAACTAGAA 
TCATTAACACTAACACTAGCACTAGAATGTATAACTCCACCACACGAATTATTACCATTAGT spacer length: 62 
repeater length: 21

26249   1066293 GAAGAATTTATAAAACTAGAA 
TTAATAACACTAACACTACCAGAATCTATAGCTCCACCATGAGAAATACTACCCTTAGT spacer length: 59 
repeater length: 21

26250   1066374 GAAGAATTTATAAAACTAGAA 
CCATAAACACTAACACTAGTATAAGAAAATATAGCTCCACCACGGGAATTATTACGCTTAGT spacer length: 62 
repeater length: 21

26251   1066458 GAAGAATTTATAAAACTAGAA 
CCATAAACACTAACACTATCACCAGAATTTATAGCTCCACCACGAGACCAATCAGCATTAGT spacer length: 62 
repeater length: 21

26252   1066542 GAAGAATTTATAAAACTAGAA 
CCATAAACACTAACACTACCACCATAATATATAGCTCCACCATGAGAACTAGAACCATTGGT spacer length: 62 
repeater length: 21

26253   1066626 GAAGAATTTATAAAACTAGAA 
CCATTAACACTACCACTACCACCAGAATATATAGCTCCACCAGCAGAAGTAGGACCATTAGT spacer length: 62 
repeater length: 21

26254   1066710 GAAGAATTTATAAAACTAGAA 
TTAATAACGTTAGTACTCTTACCAGAATATATAACTCCACCATGAGAAAAATTACTCTTAGT spacer length: 62 
repeater length: 21

26255   1066794 GAAGAATTTATAAAACTAGAA 
GATAATTATTAATCTAAATATGTTAAATTATTAGGAGCTATTTTATGAAAGATAAAGTAAGA

26256   
26257   
26258   crispr 19
26259   1137501 TAATATTAAATTAAAAAATAA TCTAATATTATATTAAAAAATAAC spacer length: 24 repeater 

length: 21
26260   1137547 TAATATTAAATTAAAAAATAA TCTAATTTTAAATTAAAAAATAAC spacer length: 24 repeater 

length: 21
26261   1137593 TAATATTAAATTAAAAAATAA TATATTATTAGTTTTTTAAAATGA
26262   
26263   
26264   crispr 20
26265   1621292 TAATTAGCTTTATTTATAAAT CTAGTAAAAATTATTAAATC spacer length: 20 repeater 

length: 21
26266   1621334 TAATTAGCTTTATTTATAAAT CTAGTAAAAATTATTAAATC spacer length: 20 repeater 

length: 21
26267   1621376 TAATTAGCTTTATTTATAAAT CTAGTAAAAACTATTAAATC spacer length: 20 repeater 

length: 21
26268   1621418 TAATTAGCTTTATTTATAAAT AAATATATTTAAATATATTG
26269   
26270   
26271   crispr 21
26272   750140 TATTAATCAGGTTTTTAGAAT CTTTTCTTTGATAATTTAGT spacer length: 20 repeater length: 

21
26273   750182 TATTAATCAGGTTTTTAGAAT CTTTTATTTGATAATTTAGT spacer length: 20 repeater length: 

21
26274   750224 TATTAATCAGGTTTTTAGAAT CATCTACTTAAAATAATAAC
26275   
26276   
26277   crispr 22



26278   2061128 TTAAATTTATTTTTTAATTAT ATTATTTATAAATAGATGATAAAT spacer length: 24 repeater 
length: 21

26279   2061174 TTAAATTTATTTTTTAATTAT TTTATTTATAAATAGATGATAAAT spacer length: 24 repeater 
length: 21

26280   2061220 TTAAATTTATTTTTTAATTAT TTTATTTATAAATAGATGATAAAT spacer length: 24 repeater 
length: 21

26281   2061266 TTAAATTTATTTTTTAATTAT TAAAGTATTAAAAATTAGATTCTT
26282   
26283   
26284   crispr 23
26285   1854281 TTAATTAAAAAAATAGATATT AAATATATGAATGTTTAAAA spacer length: 20 repeater 

length: 21
26286   1854323 TTAATTAAAAAAATAGATATT GAATATATGAATGTTTAAAA spacer length: 20 repeater 

length: 21
26287   1854365 TTAATTAAAAAAATAGATATT GAATATATGAATGTTTAAAA spacer length: 20 repeater 

length: 21
26288   1854407 TTAATTAAAAAAATAGATATT AATAAACTTAATTAAAAGTT
26289   
26290   
26291   crispr 24
26292   897693 TTAATTATTTAAATAATTATT CAATAGATATTTAAAATCCTAACA spacer length: 24 repeater 

length: 21
26293   897739 TTAATTATTTAAATAATTATT TAATAGATATTTAAAATCTTAATAATT spacer length: 27 repeater 

length: 21
26294   897788 TTAATTATTTAAATAATTATT ATAGATAGCACCACCATATTTTGCATG
26295   
26296   
26297   crispr 25
26298   626172 TTTAGCTATTTTAAATAGTAT TATCATGATTTTTTAATAAA spacer length: 20 repeater length: 

21
26299   626214 TTTAGCTATTTTAAATAGTAT TAGCATGATTTTTTAATAAA spacer length: 20 repeater length: 

21
26300   626256 TTTAGCTATTTTAAATAGTAT AAATAATAGAATTAAATACA
26301   
26302   
26303   crispr 26
26304   328085 TTTTTATTTTAATTCTATTTT ACTATTTCTATTTTTATTAG spacer length: 20 repeater length: 

21
26305   328127 TTTTTATTTTAATTCTATTTT TCTATTTCTGTTTTTATTAG spacer length: 20 repeater length: 

21
26306   328169 TTTTTATTTTAATTCTATTTT AACACTACCACCATAATATA
26307   
26308   
26309   crispr 27
26310   1616891 AAAAATTACATTTTAAGTAAAA AAAAAAAAATATATTTAAAT spacer length: 20 repeater 

length: 22
26311   1616934 AAAAATTACATTTTAAGTAAAA AAAAAAAATATATATATTTAAAT spacer length: 23 repeater 

length: 22
26312   1616980 AAAAATTACATTTTAAGTAAAA CCATTAGAACCTTCCCAATAGAT
26313   
26314   
26315   crispr 28
26316   1645752 AAAAGTAAATAAAGATTAAAAA TCTTAAAAACAGTAAAAAAA spacer length: 20 repeater 

length: 22
26317   1645795 AAAAGTAAATAAAGATTAAAAA TCTTAAAAACAGTAAAAAAAAAA spacer length: 23 repeater 

length: 22
26318   1645841 AAAAGTAAATAAAGATTAAAAA AAGTTTAAAAAAAATAAATCCAA
26319   
26320   
26321   crispr 29
26322   795261 ATTTAAGATAAATTTTTATATT TGTATAAATAAAGGTATGAATGATTTAAATACTGATT spacer length: 

37 repeater length: 22
26323   795321 ATTTAAGATAAATTTTTATATT TGTATAAATAAGGGTATGAATGATTTAAATACTGATT spacer length: 

37 repeater length: 22
26324   795381 ATTTAAGATAAATTTTTATATT AGTGAAGGTTAAGTAAAAAAAGTAAAAGAATAGAAAT
26325   
26326   
26327   crispr 30
26328   526717 TAAAAAGTTTTATTTTAAAAAA AGGCCTATTTTTAATAAAATAGT spacer length: 23 repeater 

length: 22
26329   526763 TAAAAAGTTTTATTTTAAAAAA AGATTTATTTTTAATAAAATAGT spacer length: 23 repeater 



length: 22
26330   526809 TAAAAAGTTTTATTTTAAAAAA CCTTTTAAAAGTTTAAAAGAATA
26331   
26332   
26333   crispr 31
26334   1104367 TATTTTCTATAATTTTAATAGA TTAAAAAAATAAAAAAATTAA spacer length: 21 repeater 

length: 22
26335   1104411 TATTTTCTATAATTTTAATAGA TTAAAAAAATAAAAAAATTA spacer length: 20 repeater 

length: 22
26336   1104454 TATTTTCTATAATTTTAATAGA AATGATTTATTTCTATTTAA
26337   
26338   
26339   crispr 32
26340   921905 TTTAATTTCTTAAATTTTTATA TCTTTAAATATTGTTTCAATATTATAAATC spacer length: 30 

repeater length: 22
26341   921958 TTTAATTTCTTAAATTTTTATA TCTTTAAATATTGTTTCAATATTATAAATT spacer length: 30 

repeater length: 22
26342   922011 TTTAATTTCTTAAATTTTTATA TCTTAAAAATAGTAAAAAAGTAAATAAAAA
26343   
26344   
26345   crispr 33
26346   1192216 TTTTAAAATGAATATAATAAAA AAAATAGTTCCATAAAGGAATTAATTTTAATATTAA spacer length: 

36 repeater length: 22
26347   1192275 TTTTAAAATGAATATAATAAAA AAATAGTCCCATAAACGGAATTAGTTTTAATATTAA spacer length: 

36 repeater length: 22
26348   1192334 TTTTAAAATGAATATAATAAAA CTTTCTAAAAGTTTAAAAAAAATAAATCCAAGTTTT
26349   
26350   
26351   crispr 34
26352   844938 TTTTTTTAATTTTATATTAAAT CAAGTTTAATTTTATTTTTTTTAAG spacer length: 25 repeater 

length: 22
26353   844986 TTTTTTTAATTTTATATTAAAT GAGATTTAATTTTATTTTTTTTTAAG spacer length: 26 repeater 

length: 22
26354   845035 TTTTTTTAATTTTATATTAAAT GGGTAATAAAATGAAAAATTAAAAAT
26355   
26356   
26357   crispr 35
26358   878274 AAATACCATTCTTAACTTATTAA ATTTTTAAAAATTCAATAGA spacer length: 20 repeater 

length: 23
26359   878318 AAATACCATTCTTAACTTATTAA GTTTTTAAAAATTCAATAGA spacer length: 20 repeater 

length: 23
26360   878362 AAATACCATTCTTAACTTATTAA GAAATTAAACTAAACTTTTA
26361   
26362   
26363   crispr 36
26364   714987 AAGTTTTCTTTTTTAAAGTTAAT TTGATTTAAAAAGGATTAAT spacer length: 20 repeater 

length: 23
26365   715031 AAGTTTTCTTTTTTAAAGTTAAT TAGATTTAAAAAGGATTAAT spacer length: 20 repeater 

length: 23
26366   715075 AAGTTTTCTTTTTTAAAGTTAAT TAGATTTAAAAAGGATTAAT spacer length: 20 repeater 

length: 23
26367   715119 AAGTTTTCTTTTTTAAAGTTAAT AAATAGAAATTAAACTAAAC
26368   
26369   
26370   crispr 37
26371   266926 AATAAATTATAGTTTTAAATATG CAGGTTATTTAATTATTTAA spacer length: 20 repeater 

length: 23
26372   266970 AATAAATTATAGTTTTAAATATG TAGGTTATTTAATTATTATTTAA spacer length: 23 repeater 

length: 23
26373   267017 AATAAATTATAGTTTTAAATATG ATATTTAAAAATAAAGCAATATT
26374   
26375   
26376   crispr 38
26377   1253020 AATATTTAAAAAGAATAATTAAA AAAAATATAAAAAAGAAAGA spacer length: 20 repeater 

length: 23
26378   1253064 AATATTTAAAAAGAATAATTAAA AAAAATATAAAAAAGAAAGC spacer length: 20 repeater 

length: 23
26379   1253108 AATATTTAAAAAGAATAATTAAA AAAATATATTTAAATAAAAG
26380   
26381   
26382   crispr 39



26383   209733 ATTAGGTTTTAACTAAATTTTAA AATTTTATTGATTTATTGATGTATAGTT spacer length: 28 
repeater length: 23

26384   209785 ATTAGGTTTTAACTAAATTTTAA GATTTCAGTTGTTTTATAATAGTT spacer length: 24 repeater 
length: 23

26385   209833 ATTAGGTTTTAACTAAATTTTAA TAAAATTAACAATAAACTTAATTA
26386   
26387   
26388   crispr 40
26389   427338 TAAAAATAGGTATTGTTTATTCA TAAATAAATGGATTTCTACT spacer length: 20 repeater 

length: 23
26390   427382 TAAAAATAGGTATTGTTTATTCA TAAATAAATGGATTTCTATT spacer length: 20 repeater 

length: 23
26391   427426 TAAAAATAGGTATTGTTTATTCA ATATGATAAATTTTAAAAAA
26392   
26393   
26394   crispr 41
26395   192 TAATTATTATTATTATTATTATT ATTATTATTATTATTATTATTA spacer length: 22 repeater 

length: 23
26396   238 TAATTATTATTATTATTATTATT ATTATTATTATTATTATTATTA spacer length: 22 repeater 

length: 23
26397   284 TAATTATTATTATTATTATTATT ATTATTTATTATTATTATTA spacer length: 20 repeater length: 23
26398   328 TAATTATTATTATTATTATTATT ATTAAAATATTTAAAATTAA
26399   
26400   
26401   crispr 42
26402   1821008 TAATTTAAAAATAAATAATAATT CTCACCTAAACTTTTCAAATTAT spacer length: 23 repeater 

length: 23
26403   1821055 TAATTTAAAAATAAATAATAATT TCCACATAAAATTTTAAATCACA spacer length: 23 repeater 

length: 23
26404   1821102 TAATTTAAAAATAAATAATAATT AGGAATTTAAAAAAAGAAAATAA
26405   
26406   
26407   crispr 43
26408   97 TATTAATTATTATTATTATTATT 

TTTATTATTATTATTCTTATTATTATTAATTTTTATTATTATTATTATTATTATTATTATTATTATTA spacer length: 
68 repeater length: 23

26409   189 TATTAATTATTATTATTATTATT ATTATTATTATTATTATTATTA spacer length: 22 repeater 
length: 23

26410   235 TATTAATTATTATTATTATTATT ATTATTATTATTATTATTATTA spacer length: 22 repeater 
length: 23

26411   281 TATTAATTATTATTATTATTATT ATTATTATTTATTATTATTA spacer length: 20 repeater length: 23
26412   325 TATTAATTATTATTATTATTATT GATAACACGAGTTCCTATTT
26413   
26414   
26415   crispr 44
26416   1501804 TCTATACTAATAATAAAGAACTA GCTTTACCAATAAAGAACTA spacer length: 20 repeater 

length: 23
26417   1501848 TCTATACTAATAATAAAGAACTA GCTTTACCAATAAAGAACTA spacer length: 20 repeater 

length: 23
26418   1501892 TCTATACTAATAATAAAGAACTA TCTTTTACCATAAAGAACTA spacer length: 20 repeater 

length: 23
26419   1501936 TCTATACTAATAATAAAGAACTA ATTAATTTTATAATAATCTA
26420   
26421   
26422   crispr 45
26423   902963 TTAAAAATTATAAAATTTAATAT TTAATATAAATTTTAATTTAATTCCTTT spacer length: 28 

repeater length: 23
26424   903015 TTAAAAATTATAAAATTTAATAT TTAATATAAATTTTAATTTTTAGTTCTTTT spacer length: 30 

repeater length: 23
26425   903069 TTAAAAATTATAAAATTTAATAT AATTATTAATCTAAATATGTTAAATTATTA
26426   
26427   
26428   crispr 46
26429   1079766 TTATTATAATTTTCTTTTATTAA ACATAATTCAATATTATTAAATTCTAAATAA spacer length: 31 

repeater length: 23
26430   1079821 TTATTATAATTTTCTTTTATTAA GCAGAATATTTTAGATTATATCAATCAAATAA spacer length: 32 

repeater length: 23
26431   1079877 TTATTATAATTTTCTTTTATTAA AATTAGCCTAATTTAGTTTTTAAAATATTAAT
26432   
26433   
26434   crispr 47



26435   926919 TTTTAAATTAAATTAATTTTAAA TATTTCTTTTAGTAATAAAC spacer length: 20 repeater 
length: 23

26436   926963 TTTTAAATTAAATTAATTTTAAA TATTTCTTTTGGTAATAAAC spacer length: 20 repeater 
length: 23

26437   927007 TTTTAAATTAAATTAATTTTAAA TTCAAGAATCTCCTCAATAT
26438   
26439   
26440   crispr 48
26441   1397435 AAAAATAGAAAAAAGAATAATAAA TTATGATAAATTTTAAAAAATAGG spacer length: 24 repeater 

length: 24
26442   1397484 AAAAATAGAAAAAAGAATAATAAA ATATGATAAATTTTAAAAAATAGG spacer length: 24 repeater 

length: 24
26443   1397533 AAAAATAGAAAAAAGAATAATAAA TTCTATATTTTAGTAAATAGCTAG
26444   
26445   
26446   crispr 49
26447   1228989 AAATAAAATTAACTTAATAAAAAT CCAAATAAAAAAAAAAACCCCCTCT spacer length: 25 

repeater length: 24
26448   1229039 AAATAAAATTAACTTAATAAAAAT CCAAATAAAAAAAACCCTCT spacer length: 20 repeater 

length: 24
26449   1229084 AAATAAAATTAACTTAATAAAAAT ATAAGAAAAATAATAAATAA
26450   
26451   
26452   crispr 50
26453   66715 AGATAGCTATTTTTATATTATTAG TTTTTTAAAATGAAAAAATT spacer length: 20 repeater 

length: 24
26454   66760 AGATAGCTATTTTTATATTATTAG TTTTTACTAGTTTTTTAAAATGAAAAAATT spacer length: 30 

repeater length: 24
26455   66815 AGATAGCTATTTTTATATTATTAG TTTTTTAGAATAAAAAAATT spacer length: 20 repeater 

length: 24
26456   66860 AGATAGCTATTTTTATATTATTAG TTTTTTAGAATAAAAAAATT spacer length: 20 repeater 

length: 24
26457   66905 AGATAGCTATTTTTATATTATTAG TTATTAGTTTTTTAAAATGA
26458   
26459   
26460   crispr 51
26461   758694 ATATTAATATAAGCTAATTTATAT CTATGAGATAATTATTATTT spacer length: 20 repeater 

length: 24
26462   758739 ATATTAATATAAGCTAATTTATAT TTATAAGCTAATTATTATTT spacer length: 20 repeater 

length: 24
26463   758784 ATATTAATATAAGCTAATTTATAT TTATGAGATAATTATTATTT spacer length: 20 repeater 

length: 24
26464   758829 ATATTAATATAAGCTAATTTATAT TTATAAGCTAATTATTATTT spacer length: 20 repeater 

length: 24
26465   758874 ATATTAATATAAGCTAATTTATAT TTATAAGCTAATTATTATTT spacer length: 20 repeater 

length: 24
26466   758919 ATATTAATATAAGCTAATTTATAT AAAACCAACAATAAAATTAA
26467   
26468   
26469   crispr 52
26470   1020465 ATATTATAAAATTTAATTTTAATT AGCCTAATTTAGTTTTTAAA spacer length: 20 repeater 

length: 24
26471   1020510 ATATTATAAAATTTAATTTTAATT AGCCTAATTTAGTTTTTAAA spacer length: 20 repeater 

length: 24
26472   1020555 ATATTATAAAATTTAATTTTAATT ACCCTAATTTAGTTTTAAAA spacer length: 20 repeater 

length: 24
26473   1020600 ATATTATAAAATTTAATTTTAATT AGCCTAATTTAGTTTTAAAA spacer length: 20 repeater 

length: 24
26474   1020645 ATATTATAAAATTTAATTTTAATT ATATTTAAATATATTGATAT
26475   
26476   
26477   crispr 53
26478   410128 GTAAAAAAAGTAAAAGAATAGAAA TAATTAAAAAATGAAAATTA spacer length: 20 repeater 

length: 24
26479   410173 GTAAAAAAAGTAAAAGAATAGAAA TAATTAAAAAGTGAAGGTTA spacer length: 20 repeater 

length: 24
26480   410218 GTAAAAAAAGTAAAAGAATAGAAA TAATTAAAAAGTGAAGGTTA spacer length: 20 repeater 

length: 24
26481   410263 GTAAAAAAAGTAAAAGAATAGAAA TACTTAAAATAATAACTAAT
26482   
26483   



26484   crispr 54
26485   502189 TAAATTATTAATTATAATATAATA CAATATAATACTAGATGTTAACT spacer length: 23 repeater 

length: 24
26486   502237 TAAATTATTAATTATAATATAATA 

CAATATAATACTAGATGTTAACTGTAAATTATTAATTATAATATACTAATAAATCTTAACT spacer length: 61 
repeater length: 24

26487   502323 TAAATTATTAATTATAATATAATA 
GTATTAAAAATTAGATTCTTTAATAATTAGTTCATTTTCATTGATTAATTTAAATTTATCA

26488   
26489   
26490   crispr 55
26491   969957 TCTTTATCTACTAAAATCATTTTT TCTAAAATCACTCATTTTATT spacer length: 21 repeater 

length: 24
26492   970003 TCTTTATCTACTAAAATCATTTTT CTAAAATCACTCATTTTATT spacer length: 20 repeater 

length: 24
26493   970048 TCTTTATCTACTAAAATCATTTTT CTAAAATTACTCATTTTATT spacer length: 20 repeater 

length: 24
26494   970093 TCTTTATCTACTAAAATCATTTTT TTTAGTTTTTAAAATATTAA
26495   
26496   
26497   crispr 56
26498   249998 TTGTTTTTAATAATTTTAATGAGT AGTTTTTTTTTTTTAATGTTTTAAGTTT spacer length: 28 

repeater length: 24
26499   250051 TTGTTTTTAATAATTTTAATGAGT AGTTTTTTTTTAATGTTTTAAGTTT spacer length: 25 repeater 

length: 24
26500   250101 TTGTTTTTAATAATTTTAATGAGT GTGGTTTTTTATGGAATAATCATTT
26501   
26502   
26503   crispr 57
26504   1827528 AAAATAAAATAAAAATTAAAATAAA ATAGAAATTAAAATAAAATAGAAAT spacer length: 25 

repeater length: 25
26505   1827579 AAAATAAAATAAAAATTAAAATAAA GTAAAAATTAAAATAAAATAGAAAT spacer length: 25 

repeater length: 25
26506   1827630 AAAATAAAATAAAAATTAAAATAAA TTCCCAATAGATAGCACCACCATAT
26507   
26508   
26509   crispr 58
26510   1176552 ATAAAAAATAGCTAAAATAAAGAAA TCAAGAAATTAAAAAAAGAA spacer length: 20 repeater 

length: 25
26511   1176598 ATAAAAAATAGCTAAAATAAAGAAA TCAAGAAATTAAAGAAAATAA spacer length: 21 repeater 

length: 25
26512   1176645 ATAAAAAATAGCTAAAATAAAGAAA TAGCACCACCATATTTTGCAT
26513   
26514   
26515   crispr 59
26516   790823 ATTAAAATAGAAATTTTTTATATAT GATTAAAACAGTTAAAAATAGTTAG spacer length: 25 

repeater length: 25
26517   790874 ATTAAAATAGAAATTTTTTATATAT GATTAAAACAGTTAAAAATAGTAAAAATAGTTAA spacer length: 

34 repeater length: 25
26518   790934 ATTAAAATAGAAATTTTTTATATAT ATAGAATTAAATACAAACTAATCAAATAATTTAT
26519   
26520   
26521   crispr 60
26522   1693874 ATTATATATAATAAAAAAAATATAT TTAAGTTAAAATATATTTTCTAGAATAATCAAC spacer length: 

33 repeater length: 25
26523   1693933 ATTATATATAATAAAAAAAATATAT TTAAGTTAAAATATATTTTCTAGAATAATCAAT spacer length: 

33 repeater length: 25
26524   1693992 ATTATATATAATAAAAAAAATATAT AAAAATAATTAAAATATAATTTAAATATGTATA
26525   
26526   
26527   crispr 61
26528   682591 GAGTTATTTTAGTTGGTTTTTATTT CTTTATGATTTTTTGTTCTT spacer length: 20 repeater 

length: 25
26529   682637 GAGTTATTTTAGTTGGTTTTTATTT ATTTATTTATTTATTTATGATTTTTTGTTCTT spacer length: 32 

repeater length: 25
26530   682695 GAGTTATTTTAGTTGGTTTTTATTT TACCACCATAATATATAGCTCCACCATGAGAA
26531   
26532   
26533   crispr 62
26534   1951238 TATTATTTTTACTTTTTATCCTTCT AATTATACCTTAATAGGATT spacer length: 20 repeater 

length: 25



26535   1951284 TATTATTTTTACTTTTTATCCTTCT AATTATACCTTAATAGGATT spacer length: 20 repeater 
length: 25

26536   1951330 TATTATTTTTACTTTTTATCCTTCT AATTATACCTTAATAGAATT spacer length: 20 repeater 
length: 25

26537   1951376 TATTATTTTTACTTTTTATCCTTCT AATTATACCTTAATAGGATT spacer length: 20 repeater 
length: 25

26538   1951422 TATTATTTTTACTTTTTATCCTTCT AATTATACCTTAATAGGATT spacer length: 20 repeater 
length: 25

26539   1951468 TATTATTTTTACTTTTTATCCTTCT AATTATACCTTAATAGAATT spacer length: 20 repeater 
length: 25

26540   1951514 TATTATTTTTACTTTTTATCCTTCT AATTATACCTTAATAGGATT spacer length: 20 repeater 
length: 25

26541   1951560 TATTATTTTTACTTTTTATCCTTCT TAGAACCTTCCCAATAGATA
26542   
26543   
26544   crispr 63
26545   807941 TTTAGTATTTATATATTTTTTATTT TAGTATTTATATACTTTCTA spacer length: 20 repeater 

length: 25
26546   807987 TTTAGTATTTATATATTTTTTATTT CAGTATTTATATACTTTCTA spacer length: 20 repeater 

length: 25
26547   808033 TTTAGTATTTATATATTTTTTATTT CAGTATTTATATACTTTTTA spacer length: 20 repeater 

length: 25
26548   808079 TTTAGTATTTATATATTTTTTATTT AAGAACTAACCTTTATTAAA
26549   
26550   
26551   crispr 64
26552   2158244 TTTTTTTTAAATTTTTCTTATTTAA TTTACGAAATCCTCGTCTGTTTTTACTTTA spacer length: 30 

repeater length: 25
26553   2158300 TTTTTTTTAAATTTTTCTTATTTAA CTTATGAAATCCTAGTCTGTTTTTACTTTA spacer length: 30 

repeater length: 25
26554   2158356 TTTTTTTTAAATTTTTCTTATTTAA TTAAAAAAAATAAATCCAAGTTTTTAACTT
26555   
26556   
26557   crispr 65
26558   379371 AATAATATTAATTTTTATTTTTAATT AGGTGTTTTTTAATAATTCG spacer length: 20 repeater 

length: 26
26559   379418 AATAATATTAATTTTTATTTTTAATT AGGTGTTTTTTAATAATTTG spacer length: 20 repeater 

length: 26
26560   379465 AATAATATTAATTTTTATTTTTAATT AGGTTAAGTAAAAAAAGTAA
26561   
26562   
26563   crispr 66
26564   932229 AATTAATTGTAAAATAATTAATAAAA CCAACAATAAAATTAATTAAAAATTAATTAA spacer length: 31 

repeater length: 26
26565   932287 AATTAATTGTAAAATAATTAATAAAA CCAACAATAAAATTAATTAA spacer length: 20 repeater 

length: 26
26566   932334 AATTAATTGTAAAATAATTAATAAAA AAAAAGTAAATAAAAAAAAG
26567   
26568   
26569   crispr 67
26570   1510861 GAACTTAAACTAATCAAATATAGATA GCTATAAAAAATAATAACTAA spacer length: 21 repeater 

length: 26
26571   1510909 GAACTTAAACTAATCAAATATAGATA GCTATAAAAATAATAACTAA spacer length: 20 repeater 

length: 26
26572   1510956 GAACTTAAACTAATCAAATATAGATA TTTAAATAAAAGGATATTAT
26573   
26574   
26575   crispr 68
26576   1188263 TCTTTTTCTTCAACTTCTAAAATTGC CCTATTATCCTCACTAATTCCAACATTGCCTTTATT spacer 

length: 36 repeater length: 26
26577   1188326 TCTTTTTCTTCAACTTCTAAAATTGC AGCATTATCCTCACTAATTCCAACATTGCCTTTATT spacer 

length: 36 repeater length: 26
26578   1188389 TCTTTTTCTTCAACTTCTAAAATTGC TAAAAGTTTAAAAGAATAAAAAACTTTCTAAAAGTT
26579   
26580   
26581   crispr 69
26582   917642 AAATTATTAGATAAATTCTCCCCATTA TATGAATCTTCACTATAATT spacer length: 20 repeater 

length: 27
26583   917690 AAATTATTAGATAAATTCTCCCCATTA TAGTAATCTTCACTATAATT spacer length: 20 repeater 

length: 27
26584   917738 AAATTATTAGATAAATTCTCCCCATTA AAGTTAATTAGATTTAAAAA



26585   
26586   
26587   crispr 70
26588   1274436 ATGCTAATAAAATATTAGTCCTAAATG TTAATAAAATATTTATCTTA spacer length: 20 repeater 

length: 27
26589   1274484 ATGCTAATAAAATATTAGTCCTAAATG CTAATAAAATATTTATCTTA spacer length: 20 repeater 

length: 27
26590   1274532 ATGCTAATAAAATATTAGTCCTAAATG TTATTTCTATTTAAAATTAT
26591   
26592   
26593   crispr 71
26594   371884 TAAAAATAAAGCAATATTTAAAAATAA ACATATTAAATAAAACACAT spacer length: 20 repeater 

length: 27
26595   371932 TAAAAATAAAGCAATATTTAAAAATAA ACATATTAAATAAAACATAT spacer length: 20 repeater 

length: 27
26596   371980 TAAAAATAAAGCAATATTTAAAAATAA ACATATTAAATAAAACATAT spacer length: 20 repeater 

length: 27
26597   372028 TAAAAATAAAGCAATATTTAAAAATAA AAATAGTAAAAAAGTAAATA
26598   
26599   
26600   crispr 72
26601   753428 TAATGATAAAATTTTAGTTTTAAAAAG ATGAGTGGTTTTTTAATTTTAAAA spacer length: 24 

repeater length: 27
26602   753480 TAATGATAAAATTTTAGTTTTAAAAAG TTGAGTGGTTTTTTAATTTTAAAA spacer length: 24 

repeater length: 27
26603   753532 TAATGATAAAATTTTAGTTTTAAAAAG AAAAGTTTAAAAAAAATAAATCCA
26604   
26605   
26606   crispr 73
26607   596096 TTTCTATTTTTAAGATAATCTTTTTAA 

ATATTACTAATTTCTATTTTTTAAGATATTTTTTAAATATTACTAATTTCTAT spacer length: 53 repeater 
length: 27

26608   596177 TTTCTATTTTTAAGATAATCTTTTTAA 
ATATTATTAATTTCTATTTTTTAAGATATTTTTTAAATATTACTAATTTCTAT spacer length: 53 repeater 
length: 27

26609   596258 TTTCTATTTTTAAGATAATCTTTTTAA 
TCAGGAATTTAAAAAAAGAAAATAAAAAAGTAATAAAAGAATTATCTTACCCT

26610   
26611   
26612   crispr 74
26613   735281 TAAAAATTATAAATAGTTAATTTAAAGT AACTAAAAATTATAATTCATTAATTTAAAGTAA spacer length: 

33 repeater length: 28
26614   735343 TAAAAATTATAAATAGTTAATTTAAAGT GATTAAAAATTATAATTCATTAATTTAAAGTAA spacer length: 

33 repeater length: 28
26615   735405 TAAAAATTATAAATAGTTAATTTAAAGT AAATTAAACTAAACTTTTAAAAAAGATAATGAA
26616   
26617   
26618   crispr 75
26619   188908 TTTTTTAAATATTTTTATTCAAATTTTT ATAAGCATATATTTTAAAATA spacer length: 21 repeater 

length: 28
26620   188958 TTTTTTAAATATTTTTATTCAAATTTTT ATAAGCATATATTTTAAAATA spacer length: 21 repeater 

length: 28
26621   189008 TTTTTTAAATATTTTTATTCAAATTTTT ATAAGCATATATTTTAAAAT spacer length: 20 repeater 

length: 28
26622   189057 TTTTTTAAATATTTTTATTCAAATTTTT ATAAGAAAAATAATAAATAA
26623   
26624   
26625   crispr 76
26626   676938 TTTTATATATTTATCTTTGTACTTTTTTA GATTTTTTTAGTTTTTTACT spacer length: 20 repeater 

length: 29
26627   676988 TTTTATATATTTATCTTTGTACTTTTTTA GATTTTTTTAGCTTTTTATT spacer length: 20 repeater 

length: 29
26628   677038 TTTTATATATTTATCTTTGTACTTTTTTA GATTTTTTTAGTTTTTTATT spacer length: 20 repeater 

length: 29
26629   677088 TTTTATATATTTATCTTTGTACTTTTTTA AAAATAAAGCAATATTTAAA
26630   
26631   
26632   crispr 77
26633   463459 ATTTCAATCCCAAAATGGTCTTATTTTAAT TAATCCTGAAACTATTAATAATCTTGTTGTTTCTT spacer 

length: 35 repeater length: 30
26634   463525 ATTTCAATCCCAAAATGGTCTTATTTTAAT CAGAAAACAAAGTTTATGAAGTAGAAATGAATGCTT spacer 



length: 36 repeater length: 30
26635   463592 ATTTCAATCCCAAAATGGTCTTATTTTAAT CACCACACCCAACAAAAAAGGTTGTGGAGGA spacer length: 

31 repeater length: 30
26636   463654 ATTTCAATCCCAAAATGGTCTTATTTTAAT TTTAATCTTTGTTTTGGAAAACAATTCAAAAAAT spacer 

length: 34 repeater length: 30
26637   463719 ATTTCAATCCCAAAATGGTCTTATTTTAAT 

TTTAAGCTTTAGTCAACCTAATTATGATAGTAGTGAATTTCAATCCCAAAATTGTCTTATTTTAATTTGGCAGAATTTCTTATTTG
ATAAAGCTATTGATG spacer length: 101 repeater length: 30

26638   463851 ATTTCAATCCCAAAATGGTCTTATTTTAAT TTTCATTTAATTTTTCCATATACTTTTCTTTGAATG spacer 
length: 36 repeater length: 30

26639   463918 ATTTCAATCCCAAAATGGTCTTATTTTAAT TACCAAGAATGATAGGATTGAAGACTAGATGTTA spacer 
length: 34 repeater length: 30

26640   463983 ATTTCAATCCCAAAATGGTCTTATTTTAAT CCTTAAGTCCAATATTGGTATTAACTGTTTGACAT spacer 
length: 35 repeater length: 30

26641   464049 ATTTCAATCCCAAAATGGTCTTATTTTAAT CACTAGAATGATCCACCAAGAAAATTTTGCAAATC spacer 
length: 35 repeater length: 30

26642   464115 ATTTCAATCCCAAAATGGTCTTATTTTAAT ATGCCTACAGCTAATTGGATACATATTCACTCTAGTA spacer 
length: 37 repeater length: 30

26643   464183 ATTTCAATCCCAAAATGGTCTTATTTTAAT 
CAGAACTTTCCTTGATAGTGAAACTCGTGATGCACTATTTCAATCTCAAAATGGTCTTATTTTAATATTTATCCTCTGAAGAGTCT
AGATTATTATCTAGCT spacer length: 102 repeater length: 30

26644   464316 ATTTCAATCCCAAAATGGTCTTATTTTAAT TAGAAATGACAAACAGGTACTGGGGAATAGTTAGTA spacer 
length: 36 repeater length: 30

26645   464383 ATTTCAATCCCAAAATGGTCTTATTTTAAT GCAGCTGCACATAGACACAAAGGTGGATATGAACA spacer 
length: 35 repeater length: 30

26646   464449 ATTTCAATCCCAAAATGGTCTTATTTTAAT TAGCCATTACCATAAACAAGCTAATAAATATAGTA spacer 
length: 35 repeater length: 30

26647   464515 ATTTCAATCCCAAAATGGTCTTATTTTAAT ATAACTACCACTAAAACTTTTAATAGTATCAATGA spacer 
length: 35 repeater length: 30

26648   464581 ATTTCAATCCCAAAATGGTCTTATTTTAAT ATTCTTGAATAAATTATATGATAAATATAAGAACT spacer 
length: 35 repeater length: 30

26649   464647 ATTTCAATCCCAAAATGGTCTTATTTTAAT CATATCCCCATTAAAAGAAGTGTTATCGTAGCTC spacer 
length: 34 repeater length: 30

26650   464712 ATTTCAATCCCAAAATGGTCTTATTTTAAT TGAGTATTGCTAGCTCTTATTATTCCATTTTTTCT spacer 
length: 35 repeater length: 30

26651   464778 ATTTCAATCCCAAAATGGTCTTATTTTAAT AGAGGAAATAGCTATTATATTTGAAAAATATAATC spacer 
length: 35 repeater length: 30

26652   464844 ATTTCAATCCCAAAATGGTCTTATTTTAAT GATACTTAAGTCCTCTATACTACCAGCATTCTGTT spacer 
length: 35 repeater length: 30

26653   464910 ATTTCAATCCCAAAATGGTCTTATTTTAAT TAAATATTTAAATGACAATATTCTCAATACTGTTG spacer 
length: 35 repeater length: 30

26654   464976 ATTTCAATCCCAAAATGGTCTTATTTTAAT GCTTCAGCTGTCGCCGATAAGGGTATAATTGCTAA spacer 
length: 35 repeater length: 30

26655   465042 ATTTCAATCCCAAAATGGTCTTATTTTAAT CTCGTTTATATGTTATTAATAACTCAAATAGTAGTG spacer 
length: 36 repeater length: 30

26656   465109 ATTTCAATCCCAAAATGGTCTTATTTTAAT AAGTTCACAGAACACAATCAATAACTAGTCCTGGTT spacer 
length: 36 repeater length: 30

26657   465176 ATTTCAATCCCAAAATGGTCTTATTTTAAT TAGACAATGAGGGTGATCCTATGGGTGTTCATCGTT spacer 
length: 36 repeater length: 30

26658   465243 ATTTCAATCCCAAAATGGTCTTATTTTAAT TTAATCCATGTATCCGCTATTGTTATTAGGTCTAT spacer 
length: 35 repeater length: 30

26659   465309 ATTTCAATCCCAAAATGGTCTTATTTTAAT CTGAGGAAGGTAATATGTTAGCAAAGCTAATGACAA spacer 
length: 36 repeater length: 30

26660   465376 ATTTCAATCCCAAAATGGTCTTATTTTAAT TTTGCAGTGGGTTGTGCTCATTGTCAAGTAAAAG spacer 
length: 34 repeater length: 30

26661   465441 ATTTCAATCCCAAAATGGTCTTATTTTAAT ATGACGCAGATTATGTTATAATTGACGACCCATATT spacer 
length: 36 repeater length: 30

26662   465508 ATTTCAATCCCAAAATGGTCTTATTTTAAT TATTATGCTTACCCACAAAATCAATTAACATGTCTT spacer 
length: 36 repeater length: 30

26663   465575 ATTTCAATCCCAAAATGGTCTTATTTTAAT 
TCTTGTATTGCTTGTCTAAAATCATAAGGTTCTATCATTTCAATCCCAATGGTCTTATTTTAATGAGTATTAATTTATCAAATTAT
TCACTAAAGAAGA spacer length: 99 repeater length: 30

26664   465705 ATTTCAATCCCAAAATGGTCTTATTTTAAT TTTATTAATCCTCCAAATATACTGCTAATTCATAAA spacer 
length: 36 repeater length: 30

26665   465772 ATTTCAATCCCAAAATGGTCTTATTTTAAT ATGTGGTATGAATTCCCAAAACCCCATCATGTCCT spacer 
length: 35 repeater length: 30

26666   465838 ATTTCAATCCCAAAATGGTCTTATTTTAAT CAGCAACCTTAGTAGCACTATTAGCCTTAACAGTAA spacer 
length: 36 repeater length: 30

26667   465905 ATTTCAATCCCAAAATGGTCTTATTTTAAT ACGGACATAATCATCAGCTACAATCTTAGTAAAAT spacer 
length: 35 repeater length: 30

26668   465971 ATTTCAATCCCAAAATGGTCTTATTTTAAT TTTAGCAAGTAACCTTTCTAATTCTTTTTCCTCTT spacer 



length: 35 repeater length: 30
26669   466037 ATTTCAATCCCAAAATGGTCTTATTTTAAT AATTAGAGATTAGTAATGCTGAGGAAACTTTGACT spacer 

length: 35 repeater length: 30
26670   466103 ATTTCAATCCCAAAATGGTCTTATTTTAAT TAATTTGAAGCATGGGGGTGCTTTATTAACAGATA spacer 

length: 35 repeater length: 30
26671   466169 ATTTCAATCCCAAAATGGTCTTATTTTAAT TCTCACAAGTAATTTCTCCTTCTTTAACACTCT spacer 

length: 33 repeater length: 30
26672   466233 ATTTCAATCCCAAAATGGTCTTATTTTAAT CCTGTTTAGCTATAGATTTAACATAGTTTTTAATAA spacer 

length: 36 repeater length: 30
26673   466300 ATTTCAATCCCAAAATGGTCTTATTTTAAT TTTGCATTAGTTGTTATTGTTGAAGTGTTCTTAT spacer 

length: 34 repeater length: 30
26674   466365 ATTTCAATCCCAAAATGGTCTTATTTTAAT AATATACTCATCATTCAACATTATACCCGTATCAA spacer 

length: 35 repeater length: 30
26675   466431 ATTTCAATCCCAAAATGGTCTTATTTTAAT GAGGAACTTGAATTTGAGAAGTTGAAAGAAGAAAC spacer 

length: 35 repeater length: 30
26676   466497 ATTTCAATCCCAAAATGGTCTTATTTTAAT TTTTATGGTTGATTCTTTTATGTTTATATTTTTTCT spacer 

length: 36 repeater length: 30
26677   466564 ATTTCAATCCCAAAATGGTCTTATTTTAAT TCAAATACGTACTAAATATTAGTTATATACATTAC spacer 

length: 35 repeater length: 30
26678   466630 ATTTCAATCCCAAAATGGTCTTATTTTAAT AAAAAGTAAATAAAAAAAAGGCACTTAAGCTCATG
26679   
26680   
26681   crispr 78
26682   233761 TGTTTAAATAGGAAATATGGGTTTTTTATT ATTTAAATGGGAAATGTGAGTTTTTTA spacer length: 27 

repeater length: 30
26683   233819 TGTTTAAATAGGAAATATGGGTTTTTTATT ATTTAAATGGGGAATGTGAGTTTTTTTT spacer length: 28 

repeater length: 30
26684   233878 TGTTTAAATAGGAAATATGGGTTTTTTATT TTTAAATAAAAGGATATTATTAAAGAAT
26685   
26686   
26687   crispr 79
26688   51908 TTTAAAAATATTAAAATAACTATTGATAAT GATTAATCTAAATATGTTAA spacer length: 20 repeater 

length: 30
26689   51959 TTTAAAAATATTAAAATAACTATTGATAAT TATTAATCTAAATATGTTAA spacer length: 20 repeater 

length: 30
26690   52010 TTTAAAAATATTAAAATAACTATTGATAAT GCTTTTTAAAATTTTTAGCT
26691   
26692   
26693   crispr 80
26694   929307 ATAGCCTTTAATAAATTTATAAAATTAAATAA CCATATAAAATTTAGTTTTA spacer length: 20 

repeater length: 32
26695   929360 ATAGCCTTTAATAAATTTATAAAATTAAATAA TCATATAAAATTTAGTTTTA spacer length: 20 

repeater length: 32
26696   929413 ATAGCCTTTAATAAATTTATAAAATTAAATAA AATAAACTTAATTAAAAGTT
26697   
26698   
26699   crispr 81
26700   1029725 TAAAAGTTTAAAAGAATAAAAAACTTTCTAAAAG CTTAAAAAAATAATAAACCTC spacer length: 21 

repeater length: 34
26701   1029781 TAAAAGTTTAAAAGAATAAAAAACTTTCTAAAAG CTTAAAAAAATAATAAACCTT spacer length: 21 

repeater length: 34
26702   1029837 TAAAAGTTTAAAAGAATAAAAAACTTTCTAAAAG TCAATATATATTTTTTCTATT
26703   
26704   
26705   crispr 82
26706   742509 TTTAAGTGCTTGTTCTTTTACTAATAACCATGCT 

GGTGAGCATGGTGGTGCTATCAGTTTGTCTGGTGAAAATTGTA spacer length: 43 repeater length: 34
26707   742587 TTTAAGTGCTTGTTCTTTTACTAATAACCATGCT 

AATGGGTTTGGTGGTGCTGTTAATTTGGGTAATAGTTATAATGTTTTAAAAGATTGTTCTTTTGTTAATAATAGAGCTGATCGATT
TGGTGGTGCTGTTGCTTGGGATGGTGACTATGGTC spacer length: 121 repeater length: 34

26708   742743 TTTAAGTGCTTGTTCTTTTACTAATAACCATGCT 
TTAAAAAAATTAATATACTGATTAAAAAAAATAATATAAAAATTATTAAAAAAATTAATATACTGATTAAAAAAAATAATATAAAA
ATTATTAAAAAAATTAATATACTGATTAAAAAAAA

26709   
26710   
26711   crispr 83
26712   1718944 CCACTAGAACTACCACCACCAGAAGAACCAGAAGA GCCACTATCTGAAGAAGAACC spacer length: 21 

repeater length: 35
26713   1719001 CCACTAGAACTACCACCACCAGAAGAACCAGAAGA AGAACCAGAAGAGCCGCTATCTGAAGAAGAACC spacer 

length: 33 repeater length: 35
26714   1719070 CCACTAGAACTACCACCACCAGAAGAACCAGAAGA AAATTAAAATAAAATTAAATAATGTAGAGAAAT



26715   
26716   
26717   crispr 84
26718   438131 ATACTTAGTTAAAATATTCTCAAAATATGATTTTTC CTTTTTAGATGATTATTCAT spacer length: 20 

repeater length: 36
26719   438188 ATACTTAGTTAAAATATTCTCAAAATATGATTTTTC CTTTTTAGATGATTATTTGT spacer length: 20 

repeater length: 36
26720   438245 ATACTTAGTTAAAATATTCTCAAAATATGATTTTTC ATATAATTAGGTTAAAAAGA
26721   
26722   
26723   crispr 85
26724   818610 ATTGCAGGATTTATTCCAATAAAATAAGGATTGCGAC TCACCTTTATCATAGATTTTAAAAAAACTATTTTT 

spacer length: 35 repeater length: 37
26725   818683 ATTGCAGGATTTATTCCAATAAAATAAGGATTGCGAC ATTCTTAATATTTAAAGTATAAACATTAGAATAAC 

spacer length: 35 repeater length: 37
26726   818756 ATTGCAGGATTTATTCCAATAAAATAAGGATTGCGAC CTTACTACCCTTATAATTCCACATATGACCTGTA 

spacer length: 34 repeater length: 37
26727   818828 ATTGCAGGATTTATTCCAATAAAATAAGGATTGCGAC AACATTGTTAAGACTTTTAACTAAACATCTTTTTT 

spacer length: 35 repeater length: 37
26728   818901 ATTGCAGGATTTATTCCAATAAAATAAGGATTGCGAC AGGCTAACCTAAAAAATAGCTTTCAAACGTACATC 

spacer length: 35 repeater length: 37
26729   818974 ATTGCAGGATTTATTCCAATAAAATAAGGATTGCGAC GTAAGAACTTTACCAATTTTGTTAAAACCTTATA 

spacer length: 34 repeater length: 37
26730   819046 ATTGCAGGATTTATTCCAATAAAATAAGGATTGCGAC TCCACCCAACACTAACTAAAAAATTAACCTTCTA 

spacer length: 34 repeater length: 37
26731   819118 ATTGCAGGATTTATTCCAATAAAATAAGGATTGCGAC TTTAGATAATGATTCTGAAAATCTTGGTGTGAAGA 

spacer length: 35 repeater length: 37
26732   819191 ATTGCAGGATTTATTCCAATAAAATAAGGATTGCGAC TTGTGTTTGGTTTTGTTTATTACTTTTTCCTTTTTTC 

spacer length: 37 repeater length: 37
26733   819266 ATTGCAGGATTTATTCCAATAAAATAAGGATTGCGAC TTAAAATTGGCTCCGCGTATTCAAAATTATGCCTC 

spacer length: 35 repeater length: 37
26734   819339 ATTGCAGGATTTATTCCAATAAAATAAGGATTGCGAC TGATATGAATCTAAAAAATTATTTTCTTCTTCTACC 

spacer length: 36 repeater length: 37
26735   819413 ATTGCAGGATTTATTCCAATAAAATAAGGATTGCGAC ACAGTAATCCTGATTCTCTAAATTACTGAATTCTC 

spacer length: 35 repeater length: 37
26736   819486 ATTGCAGGATTTATTCCAATAAAATAAGGATTGCGAC TCATAATAGGTCCTATCAAAATGAATATGTAACCC 

spacer length: 35 repeater length: 37
26737   819559 ATTGCAGGATTTATTCCAATAAAATAAGGATTGCGAC ACTTGTTATACATAATATCACTTAAAATTTTTAA 

spacer length: 34 repeater length: 37
26738   819631 ATTGCAGGATTTATTCCAATAAAATAAGGATTGCGAC TCTGGTCTCCAGCCGTATTTCGTAAATGTATTAG 

spacer length: 34 repeater length: 37
26739   819703 ATTGCAGGATTTATTCCAATAAAATAAGGATTGCGAC GTTTCTGAAACTTCTGTAAATTCATAAGCTAAAATC 

spacer length: 36 repeater length: 37
26740   819777 ATTGCAGGATTTATTCCAATAAAATAAGGATTGCGAC TCTTCATTTTTATTATTAATTCCTCTAAATTCTTC 

spacer length: 35 repeater length: 37
26741   819850 ATTGCAGGATTTATTCCAATAAAATAAGGATTGCGAC CGTCCATTTCATTAATAATAAAATACTGGTAAATA 

spacer length: 35 repeater length: 37
26742   819923 ATTGCAGGATTTATTCCAATAAAATAAGGATTGCGAC GAAAATAAAAAAGTAATAAAAGAATTATCTTACCC
26743   
26744   
26745   crispr 86
26746   1066374 GAAGAATTTATAAAACTAGAACCATAAACACTAACACTA 

GTATAAGAAAATATAGCTCCACCACGGGAATTATTACGCTTAGT spacer length: 44 repeater length: 39
26747   1066458 GAAGAATTTATAAAACTAGAACCATAAACACTAACACTA 

TCACCAGAATTTATAGCTCCACCACGAGACCAATCAGCATTAGT spacer length: 44 repeater length: 39
26748   1066542 GAAGAATTTATAAAACTAGAACCATAAACACTAACACTA 

TTTGAATGATTTAGATGAACAATCAAGACTATGACACTGGAATA
26749   
26750   
26751   crispr 87
26752   437183 TTAGTGATGAGGTGGTTTTGGCGGATATTGCTAAGAATG 

ATTCCGATGATAATATTCGCCGTATTGCTATTGAGGGC spacer length: 38 repeater length: 39
26753   437261 TTAGTGATGAGGTGGTTTTGGCGGATATTGCTAAGAATG 

CTTCTTATGAAGATGTTCGCCGTATTGCTGTTAGAGGA spacer length: 38 repeater length: 39
26754   437339 TTAGTGATGAGGTGGTTTTGGCGGATATTGCTAAGAATG TTTTTTCACCTTTAATAGCTTTAACAAGGTTTTGTGGC
26755   
26756   
26757   crispr 88
26758   228066 GTTCTTTTGTCAATAACCATGCAGGTGATGGTGGTGGTGC 

TGTTATTTGGTGGGGTACTAATAGTAATTTAAAGGGT spacer length: 37 repeater length: 40
26759   228144 GTTCTTTTGTCAATAACCATGCAGGTGATGGTGGTGGTGC 



TGTTAAGTGGTATGGTGATAATGGTACTTTAAAGGGT spacer length: 37 repeater length: 40
26760   228222 GTTCTTTTGTCAATAACCATGCAGGTGATGGTGGTGGTGC TATAAATAGTGCCTTTAAAATTATGATATTCAAATCA
26761   
26762   
26763   crispr 89
26764   1049623 TAAAAAACCATTAGAACCTTCCCAATAGATAGCACCACCA 

CTATTACCAGCATGATTATTAACAAAAGAACAAACAC spacer length: 37 repeater length: 40
26765   1049701 TAAAAAACCATTAGAACCTTCCCAATAGATAGCACCACCA 

TCATAAGTAGCAGAGTTATTAGCAAAAGAACAAACAC spacer length: 37 repeater length: 40
26766   1049779 TAAAAAACCATTAGAACCTTCCCAATAGATAGCACCACCA ATATGTATAATTAATTATTAATCTTAAAGCTAATTTA
26767   
26768   
26769   GCA_001571385.1_ASM157138v1_genomic.fna(findCrispr):
26770   START       REPEAT                           

SPACER                                             
26771   crispr 1
26772   857196 CTTCACCGGCAACACCGCGA 

TCTACGGCGGCGGGGCATACTTTGAGGACAGTGCGAACGCCACGCTCACCGACGCCA spacer length: 57 repeater 
length: 20

26773   857274 CTTCACCGGCAACACCGCGA 
TCTACGGCGGCGGGGCATACTTTGAGGACTGTGCGAACGCCACGCTCACCGACGCCA spacer length: 57 repeater 
length: 20

26774   857352 CTTCACCGGCAACACCGCGA ACGTGCTTTCGCTCCGTATTGAGTCTTAGCAGACTCAAAAATCCTATCGAGATTGAA
26775   
26776   
26777   crispr 2
26778   1962409 TAAATTCGTGAGACCGACACCAC TAGCCAGTCCCCCGCCGACACCGA spacer length: 24 repeater 

length: 23
26779   1962457 TAAATTCGTGAGACCGACACCAC CGCCTAGGCCCCCAACAACACCGA spacer length: 24 repeater 

length: 23
26780   1962505 TAAATTCGTGAGACCGACACCAC AAACGTGCTTTCGCTCCGTATTGA
26781   
26782   
26783   crispr 3
26784   856647 CACCTTCACCAACAACACCGCGGC 

GACCTACGGCGGCGGGGCAGATTTCTATACCACATCTGACACCGTGCTCACCGGCA spacer length: 56 repeater 
length: 24

26785   856728 CACCTTCACCAACAACACCGCGGC 
AAACTCCGGCGGCGGGGCAAACTTCTATACCACGTCTGACACCGTGCTCACCGACG spacer length: 56 repeater 
length: 24

26786   856809 CACCTTCACCAACAACACCGCGGC 
CTTTCGCTCCGTATTGAGTCTTAGCAGACTCAAAAATCCTATCGAGATTGAAACCT

26787   
26788   
26789   crispr 4
26790   857061 CGGCGGCGGGGCATACTTTGAGGAC 

TGTGCGAATGCCGCGCTCACCGGCACCACGTTCCTCGGCAACACCGCGACCTACTACGGCGGCGGGACGTACTTCGGGTGGTGCGA
GGAACCCACGCTCGCCGACGCCATCTTCACCGGCAACACCGCGATCT spacer length: 133 repeater length: 25

26791   857220 CGGCGGCGGGGCATACTTTGAGGAC 
AGTGCGAACGCCACGCTCACCGACGCCACCTTCACCGGCAACACCGCGATCT spacer length: 52 repeater 
length: 25

26792   857298 CGGCGGCGGGGCATACTTTGAGGAC CGTGCTTTCGCTCCGTATTGAGTCTTAGCAGACTCAAAAATCCTATCGAGAT
26793   
26794   
26795   crispr 5
26796   2292547 GGTTCATCCCCACGCGAGTGGGGAACAC ATTGGCGCTATCACCGCCCACTCCATAGACGC spacer length: 

32 repeater length: 28
26797   2292608 GGTTCATCCCCACGCGAGTGGGGAACAC TCACCAAGTAATCTCAGAATGCGTCTATGGTG spacer length: 

32 repeater length: 28
26798   2292669 GGTTCATCCCCACGCGAGTGGGGAACAC TCGCGGTGATGCGCCCCCGCAAGCTGATCCAT spacer length: 

32 repeater length: 28
26799   2292730 GGTTCATCCCCACGCGAGTGGGGAACAC GCCGTCCGTCCATGGCTGTTCTCCCGGTGCAT spacer length: 

32 repeater length: 28
26800   2292791 GGTTCATCCCCACGCGAGTGGGGAACAC GCAGCGCGGCAACTCCTGATCCGTGCGCTCAG spacer length: 

32 repeater length: 28
26801   2292852 GGTTCATCCCCACGCGAGTGGGGAACAC CTCGGCATTTGCGGGCGCTGGCGAAGCGGCTG spacer length: 

32 repeater length: 28
26802   2292913 GGTTCATCCCCACGCGAGTGGGGAACAC AGCGCGAAGGCGATGCACGGAGAGAAATGCAA spacer length: 

32 repeater length: 28
26803   2292974 GGTTCATCCCCACGCGAGTGGGGAACAC CTCCCGGTCCTCCCCCTCCTGGTGATCCTGGC spacer length: 

32 repeater length: 28



26804   2293035 GGTTCATCCCCACGCGAGTGGGGAACAC ACGTTCTGCGTGAAGAAGGACGATGAACTGCT spacer length: 
32 repeater length: 28

26805   2293096 GGTTCATCCCCACGCGAGTGGGGAACAC CCCCGATCCCCGGGGACTCCCCCGAGGCGTCAT spacer 
length: 33 repeater length: 28

26806   2293158 GGTTCATCCCCACGCGAGTGGGGAACAC GTGCCGACCGTCAGCCCCATAGGGAGGATACC spacer length: 
32 repeater length: 28

26807   2293219 GGTTCATCCCCACGCGAGTGGGGAACAC GACCGCTTCGTCATTGAGAAGAATGTCGTTCT spacer length: 
32 repeater length: 28

26808   2293280 GGTTCATCCCCACGCGAGTGGGGAACAC GACCGCTTCGTCATTGAGAAGAATGTCGTTCT spacer length: 
32 repeater length: 28

26809   2293341 GGTTCATCCCCACGCGAGTGGGGAACAC CCAGGAATTTCTTTCCTGAGAATCATGGACAA spacer length: 
32 repeater length: 28

26810   2293402 GGTTCATCCCCACGCGAGTGGGGAACAC GAATAGCTGGGTGGCGCATCTAGGTGCTACAA spacer length: 
32 repeater length: 28

26811   2293463 GGTTCATCCCCACGCGAGTGGGGAACAC TTAATGCGGTGGTCTGGAAAAATCACTATCGT spacer length: 
32 repeater length: 28

26812   2293524 GGTTCATCCCCACGCGAGTGGGGAACAC CATCGACCTCCAGATATTTCCACCACACCCCT spacer length: 
32 repeater length: 28

26813   2293585 GGTTCATCCCCACGCGAGTGGGGAACAC CACACCCAGCACAAAGGGAATGGGGGGGTATA spacer length: 
32 repeater length: 28

26814   2293646 GGTTCATCCCCACGCGAGTGGGGAACAC CTCAAGGTCCGCAACCTGACCGCGCTCCGGGG spacer length: 
32 repeater length: 28

26815   2293707 GGTTCATCCCCACGCGAGTGGGGAACAC CTGGACGGGGGCGAGTTCACCGTCAAGGGGAA spacer length: 
32 repeater length: 28

26816   2293768 GGTTCATCCCCACGCGAGTGGGGAACAC ACCTCGACCAGATCGCGGACCCGGCATACGAT spacer length: 
32 repeater length: 28

26817   2293829 GGTTCATCCCCACGCGAGTGGGGAACAC TAAGGTGGGAGCCTTAGCGAGCCAGTTCTTCT spacer length: 
32 repeater length: 28

26818   2293890 GGTTCATCCCCACGCGAGTGGGGAACAC TCACTGAGGAGGAGTTCGCGGGCGTTGACGAC spacer length: 
32 repeater length: 28

26819   2293951 GGTTCATCCCCACGCGAGTGGGGAACAC TCTGCCGCTGGAGCGACGCGTACGTCCGGGAC spacer length: 
32 repeater length: 28

26820   2294012 GGTTCATCCCCACGCGAGTGGGGAACAC TGTGTGCGGGTGTGGGCGATGATCGCCGCTTC spacer length: 
32 repeater length: 28

26821   2294073 GGTTCATCCCCACGCGAGTGGGGAACAC TTCGGCGGCGATCAGGTCCGGGTGCAGGTCCT spacer length: 
32 repeater length: 28

26822   2294134 GGTTCATCCCCACGCGAGTGGGGAACAC TTCTCCATGATGAACCGATAGAGGGGGTCGCT spacer length: 
32 repeater length: 28

26823   2294195 GGTTCATCCCCACGCGAGTGGGGAACAC TAGTGTCGTCCTCTGCCTCTACCCCCTCGTCC spacer length: 
32 repeater length: 28

26824   2294256 GGTTCATCCCCACGCGAGTGGGGAACAC TGCTCCAGTGCCGGTGCCACCTGATCGCCACG spacer length: 
32 repeater length: 28

26825   2294317 GGTTCATCCCCACGCGAGTGGGGAACAC CTCCAGCCACTCCCGCAGGGTCCGGCCGGTCT spacer length: 
32 repeater length: 28

26826   2294378 GGTTCATCCCCACGCGAGTGGGGAACAC GAATGCGCCGACGTGGTGCACCTCCCCCTTCT spacer length: 
32 repeater length: 28

26827   2294439 GGTTCATCCCCACGCGAGTGGGGAACAC GCAGGTCGTCGACGAACTAACCCTCTAACTAT spacer length: 
32 repeater length: 28

26828   2294500 GGTTCATCCCCACGCGAGTGGGGAACAC CCCTTCAGGGACCACTCGACATTCCAGCGGGC spacer length: 
32 repeater length: 28

26829   2294561 GGTTCATCCCCACGCGAGTGGGGAACAC TTCGTGAAGGAGCCCGGGGAGGTCTGGAAAAAA spacer 
length: 33 repeater length: 28

26830   2294623 GGTTCATCCCCACGCGAGTGGGGAACAC TCAGTGGCAGTGGCGCACACCTGATCCCCTCT spacer length: 
32 repeater length: 28

26831   2294684 GGTTCATCCCCACGCGAGTGGGGAACAC GGTGGCTTCGGCGGTCTTGGTGTCCCGGGCGA spacer length: 
32 repeater length: 28

26832   2294745 GGTTCATCCCCACGCGAGTGGGGAACAC TCAGGTCCCTCGATCCGGTAGCCGTTGGCATA spacer length: 
32 repeater length: 28

26833   2294806 GGTTCATCCCCACGCGAGTGGGGAACAC CGGCCACCGACGCCGAGAAGGCACAGGCGAGG spacer length: 
32 repeater length: 28

26834   2294867 GGTTCATCCCCACGCGAGTGGGGAACAC GGCTTGTCGCCCTCTCCCTCTGTTTTCGGTAC spacer length: 
32 repeater length: 28

26835   2294928 GGTTCATCCCCACGCGAGTGGGGAACAC GCTCCGGGGGCCCGGCCCGGGAAGAGCCGGAC spacer length: 
32 repeater length: 28

26836   2294989 GGTTCATCCCCACGCGAGTGGGGAACAC CAGACCGCCGTGTGCAGGGTCGAGTACTGATC spacer length: 
32 repeater length: 28

26837   2295050 GGTTCATCCCCACGCGAGTGGGGAACAC TCGATATCGATCTGCTCGAACCGGTGCTCGAC spacer length: 
32 repeater length: 28

26838   2295111 GGTTCATCCCCACGCGAGTGGGGAACAC CACGGCTGCAGGATCAGAAGAGGGGATGATCA spacer length: 
32 repeater length: 28

26839   2295172 GGTTCATCCCCACGCGAGTGGGGAACAC ATGCCCGAAGACATCGATGACCAGAGCCGGGC spacer length: 



32 repeater length: 28
26840   2295233 GGTTCATCCCCACGCGAGTGGGGAACAC TCCTCGAAAACAGCCGGGCAGATATCGAGGAC spacer length: 

32 repeater length: 28
26841   2295294 GGTTCATCCCCACGCGAGTGGGGAACAC GGCGGGTCGGTGAACCTCGGGAACTACGAGAG spacer length: 

32 repeater length: 28
26842   2295355 GGTTCATCCCCACGCGAGTGGGGAACAC AGGATCCGCACACGCGTGCGCAGGGGGAGGGG spacer length: 

32 repeater length: 28
26843   2295416 GGTTCATCCCCACGCGAGTGGGGAACAC GCAGGTATGCAAGCGCCTTCAAGACCCCGGTG spacer length: 

32 repeater length: 28
26844   2295477 GGTTCATCCCCACGCGAGTGGGGAACAC TCTCTTGGTGCGGGTAAAAAAGAGAATTAAAT spacer length: 

32 repeater length: 28
26845   2295538 GGTTCATCCCCACGCGAGTGGGGAACAC GTTTTTCATTGCTGTAAATGGCCGTCTCAATT spacer length: 

32 repeater length: 28
26846   2295599 GGTTCATCCCCACGCGAGTGGGGAACAC ATCTGCAAGCGCTGTTGAAAATGCCTCTGTTC spacer length: 

32 repeater length: 28
26847   2295660 GGTTCATCCCCACGCGAGTGGGGAACAC ATTATCCCAATCGTATTTATTTCCGGCGTAAT spacer length: 

32 repeater length: 28
26848   2295721 GGTTCATCCCCACGCGAGTGGGGAACAC ATGAGTTACTCGACATCGTCGCTCACCTCTCT spacer length: 

32 repeater length: 28
26849   2295782 GGTTCATCCCCACGCGAGTGGGGAACAC GAATTGAGGAAAAAGAAGAAGAAGAACGTGTC spacer length: 

32 repeater length: 28
26850   2295843 GGTTCATCCCCACGCGAGTGGGGAACAC CATCGACCTGTCGACCATGTCGTCGGCCGAAT spacer length: 

32 repeater length: 28
26851   2295904 GGTTCATCCCCACGCGAGTGGGGAACAC ATGAAAGGAATGGAAATGACGGTGCGTGTATC spacer length: 

32 repeater length: 28
26852   2295965 GGTTCATCCCCACGCGAGTGGGGAACAC CCGGAAATAACAGACCCGGCAGCGGAGGTCAT spacer length: 

32 repeater length: 28
26853   2296026 GGTTCATCCCCACGCGAGTGGGGAACAC GGTGCGCTCCCGGCCCGGTCGCCCTGGAGGAC spacer length: 

32 repeater length: 28
26854   2296087 GGTTCATCCCCACGCGAGTGGGGAACAC ACCCGACAACACTTGCATTCAGGCACCCCCGG spacer length: 

32 repeater length: 28
26855   2296148 GGTTCATCCCCACGCGAGTGGGGAACAC TTGCCCGCGCCCCTCCCTCGGCCCCGTCTACC spacer length: 

32 repeater length: 28
26856   2296209 GGTTCATCCCCACGCGAGTGGGGAACAC TCTTCTTCTTCTTTTTCCTCAATTCCAAACGC spacer length: 

32 repeater length: 28
26857   2296270 GGTTCATCCCCACGCGAGTGGGGAACAC ATTGACCTCGAAAAACAGAAACGGGATGATTG spacer length: 

32 repeater length: 28
26858   2296331 GGTTCATCCCCACGCGAGTGGGGAACAC CAGTGGAGTAAGTCCTTCCGTTCTTGCGTTCT spacer length: 

32 repeater length: 28
26859   2296392 GGTTCATCCCCACGCGAGTGGGGAACAC GACACCGGCGGCAGTCTTACGTATGTCTCCGC spacer length: 

32 repeater length: 28
26860   2296453 GGTTCATCCCCACGCGAGTGGGGAACAC GACACCGAGAAAATCGATGTGGTGGCGCACGC spacer length: 

32 repeater length: 28
26861   2296514 GGTTCATCCCCACGCGAGTGGGGAACAC TAGAAGAGATGCTGCAAGAGGCAGAGATTGCC spacer length: 

32 repeater length: 28
26862   2296575 GGTTCATCCCCACGCGAGTGGGGAACAC CTCAGGGTAGAGACGACGGGCGCCGTGAAGTC spacer length: 

32 repeater length: 28
26863   2296636 GGTTCATCCCCACGCGAGTGGGGAACAC TCCTGTAATTTACGCTAAATCCAACGGTAAAT spacer length: 

32 repeater length: 28
26864   2296697 GGTTCATCCCCACGCGAGTGGGGAACAC TTGCTCTGACGTATAAAGGGCTGTTTCCGGTT spacer length: 

32 repeater length: 28
26865   2296758 GGTTCATCCCCACGCGAGTGGGGAACAC AAATCTGTTTTACCGAGTTTTGCAGCCGAAAA spacer length: 

32 repeater length: 28
26866   2296819 GGTTCATCCCCACGCGAGTGGGGAACAC CGGCTCCACAACGCGTGACGGATAAGGAGACT spacer length: 

32 repeater length: 28
26867   2296880 GGTTCATCCCCACGCGAGTGGGGAACAC GTTCAGCCGCCCGACTCGCCCACACCCACCAA spacer length: 

32 repeater length: 28
26868   2296941 GGTTCATCCCCACGCGAGTGGGGAACAC CCTACCGTTAGCGTCTGGTCGCCTATCTGCAC spacer length: 

32 repeater length: 28
26869   2297002 GGTTCATCCCCACGCGAGTGGGGAACAC AAGACCGCAGCGTTCTACCCTCAGGCTCAGGA spacer length: 

32 repeater length: 28
26870   2297063 GGTTCATCCCCACGCGAGTGGGGAACAC TGTGGGATCGTCGATGGAAAACGAGGCGATTA spacer length: 

32 repeater length: 28
26871   2297124 GGTTCATCCCCACGCGAGTGGGGAACAC CCACCCAACGCCCTGAACACAATCTCGTCGTT spacer length: 

32 repeater length: 28
26872   2297185 GGTTCATCCCCACGCGAGTGGGGAACAC TCCCTGGATCTCGTCGATCAGATCGTCCATGT spacer length: 

32 repeater length: 28
26873   2297246 GGTTCATCCCCACGCGAGTGGGGAACAC GCAGGGTTTCCGGGCCTCTCGGCTCCTGGTCG spacer length: 

32 repeater length: 28
26874   2297307 GGTTCATCCCCACGCGAGTGGGGAACAC TTGCAAATCTCGACGCCGGAAATATCGCAACG spacer length: 

32 repeater length: 28



26875   2297368 GGTTCATCCCCACGCGAGTGGGGAACAC TTATCGTATATCGTCTCTGGCGTGGACGCGCC spacer length: 
32 repeater length: 28

26876   2297429 GGTTCATCCCCACGCGAGTGGGGAACAC CGACCCCTGAGGGGCACGATGCGTGCCTCGGA spacer length: 
32 repeater length: 28

26877   2297490 GGTTCATCCCCACGCGAGTGGGGAACAC TTTCTATCTCAGAGGTTAAAGCGGATTTGTACT spacer 
length: 33 repeater length: 28

26878   2297552 GGTTCATCCCCACGCGAGTGGGGAACAC CCCTACCAACGGACACGATGGTTTTTTGACAC spacer length: 
32 repeater length: 28

26879   2297613 GGTTCATCCCCACGCGAGTGGGGAACAC CACCTTCCAGTGCCCCATGGCGTGCGCCACCA spacer length: 
32 repeater length: 28

26880   2297674 GGTTCATCCCCACGCGAGTGGGGAACAC GGGTCGTTGAGCCGCACGAATCCGGATATCCT spacer length: 
32 repeater length: 28

26881   2297735 GGTTCATCCCCACGCGAGTGGGGAACAC ACCTCATGACTGTGAGTGCATCCTCCCGGGAC spacer length: 
32 repeater length: 28

26882   2297796 GGTTCATCCCCACGCGAGTGGGGAACAC TCAGATCCATCCCCAGAAAAAGAGGAGGGAAT spacer length: 
32 repeater length: 28

26883   2297857 GGTTCATCCCCACGCGAGTGGGGAACAC TCATACAGGTCATCAATGACCTCAGAAAGTCT spacer length: 
32 repeater length: 28

26884   2297918 GGTTCATCCCCACGCGAGTGGGGAACAC AGTGCGTTCCACGCGGTAACTCCGTCGCCGAT spacer length: 
32 repeater length: 28

26885   2297979 GGTTCATCCCCACGCGAGTGGGGAACAC GGGCCGTAAATATCGCCTTGTCGTGCCCAGGC spacer length: 
32 repeater length: 28

26886   2298040 GGTTCATCCCCACGCGAGTGGGGAACAC GAGCCGGAGGCTATCTAAAAAACCAGAACTGT spacer length: 
32 repeater length: 28

26887   2298101 GGTTCATCCCCACGCGAGTGGGGAACAC CCGATGCCCATTGCCCCAATGCCGGACTCGGC spacer length: 
32 repeater length: 28

26888   2298162 GGTTCATCCCCACGCGAGTGGGGAACAC TGCTAAACGGCGTTCTCCAGATATCGTATCTC spacer length: 
32 repeater length: 28

26889   2298223 GGTTCATCCCCACGCGAGTGGGGAACAC TATCTGCGTCACAGTGTTCCCCCATCAATGTC spacer length: 
32 repeater length: 28

26890   2298284 GGTTCATCCCCACGCGAGTGGGGAACAC GACCGAGTTCTGGGCCTCAGATGGTGCGGTCG spacer length: 
32 repeater length: 28

26891   2298345 GGTTCATCCCCACGCGAGTGGGGAACAC AATCGGTGAACATCAAGGACGTTGGCGGGGTA spacer length: 
32 repeater length: 28

26892   2298406 GGTTCATCCCCACGCGAGTGGGGAACAC TGCCCCCACAAGTTCGTTGTAACAGTCGAATA spacer length: 
32 repeater length: 28

26893   2298467 GGTTCATCCCCACGCGAGTGGGGAACAC ATACCACCGTGAAAAGAATTGGGACATGCTAA spacer length: 
32 repeater length: 28

26894   2298528 GGTTCATCCCCACGCGAGTGGGGAACAC TTGCCGTGCAGTCTGATTTTTGACTTGGCAGT spacer length: 
32 repeater length: 28

26895   2298589 GGTTCATCCCCACGCGAGTGGGGAACAC TTTTCCTGAAACTGCCTAAACGTTTTAACCGC spacer length: 
32 repeater length: 28

26896   2298650 GGTTCATCCCCACGCGAGTGGGGAACAC CTCAGAGAGGTTAAATGAGGAAACAATAGCGT spacer length: 
32 repeater length: 28

26897   2298711 GGTTCATCCCCACGCGAGTGGGGAACAC ACCTCGATCGCCCTGCAGGGACACTACTCTGA spacer length: 
32 repeater length: 28

26898   2298772 GGTTCATCCCCACGCGAGTGGGGAACAC TTCAGATATCGGTTCTGAAGTTTCGATTCAAC spacer length: 
32 repeater length: 28

26899   2298833 GGTTCATCCCCACGCGAGTGGGGAACAC ACAGGGTTTTCAGGCACCGGGTGGATGCATCT spacer length: 
32 repeater length: 28

26900   2298894 GGTTCATCCCCACGCGAGTGGGGAACAC TCGGAAGAGTCGGCCGATGCAATCATGAACGC spacer length: 
32 repeater length: 28

26901   2298955 GGTTCATCCCCACGCGAGTGGGGAACAC TTTGAACACACCTTCACTCCGTCGGTTGAATT spacer length: 
32 repeater length: 28

26902   2299016 GGTTCATCCCCACGCGAGTGGGGAACAC GTTGTATTCGTTCCGGTAGCCTGTTTTCTCTA spacer length: 
32 repeater length: 28

26903   2299077 GGTTCATCCCCACGCGAGTGGGGAACAC CTCTGCAGGGTCGATGGCGAGACCGCGTATGC spacer length: 
32 repeater length: 28

26904   2299138 GGTTCATCCCCACGCGAGTGGGGAACAC GCCTCCTTCAAGATGAACAGGCCGTCTTTCGC spacer length: 
32 repeater length: 28

26905   2299199 GGTTCATCCCCACGCGAGTGGGGAACAC CTCCCGTCTTGTCGTCTTACCATGGGTCTTTT spacer length: 
32 repeater length: 28

26906   2299260 GGTTCATCCCCACGCGAGTGGGGAACAC CCTCTCGATTGCCTGTGCACGCTGCGGATAGT spacer length: 
32 repeater length: 28

26907   2299321 GGTTCATCCCCACGCGAGTGGGGAACAC GCCCTCCGGAAGAAGCAGGCTCTGCCTCGTCA spacer length: 
32 repeater length: 28

26908   2299382 GGTTCATCCCCACGCGAGTGGGGAACAC GTCTGCTGCGAGGGGGGTAAACCGCTATCGTG spacer length: 
32 repeater length: 28

26909   2299443 GGTTCATCCCCACGCGAGTGGGGAACAC CACAACCCCCTCGGCGTCGAAGCCCTCGTGAT spacer length: 
32 repeater length: 28

26910   2299504 GGTTCATCCCCACGCGAGTGGGGAACAC CGATGCTGGTTCTCTCTGGTGTGTTTCGGATG spacer length: 



32 repeater length: 28
26911   2299565 GGTTCATCCCCACGCGAGTGGGGAACAC TAGAATGGATGCAAAAGGAGTTTCTCGGACCG spacer length: 

32 repeater length: 28
26912   2299626 GGTTCATCCCCACGCGAGTGGGGAACAC GGCAACATGTTCCGGCCCCAGACTCAGACTCA spacer length: 

32 repeater length: 28
26913   2299687 GGTTCATCCCCACGCGAGTGGGGAACAC TTATACAGCGCTGCAACCTGGACAGCACTAAC spacer length: 

32 repeater length: 28
26914   2299748 GGTTCATCCCCACGCGAGTGGGGAACAC TCGGACGCCACGGCCCTTTGCCCGGTGGATCT spacer length: 

32 repeater length: 28
26915   2299809 GGTTCATCCCCACGCGAGTGGGGAACAC GTTCGGACGGGCGCGCAGGGTGCGACGCACGC spacer length: 

32 repeater length: 28
26916   2299870 GGTTCATCCCCACGCGAGTGGGGAACAC TTCTGGCGGGTCTCGTTGCGGGACTGACGGAT spacer length: 

32 repeater length: 28
26917   2299931 GGTTCATCCCCACGCGAGTGGGGAACAC GGCTGCGACTACCCCGGCGCGGGGTAACGCGT spacer length: 

32 repeater length: 28
26918   2299992 GGTTCATCCCCACGCGAGTGGGGAACAC GGGGTTGGAATGTGTCCCGATCCAGACTCTGG spacer length: 

32 repeater length: 28
26919   2300053 GGTTCATCCCCACGCGAGTGGGGAACAC TCCTGAGCGACGGCCTTCTGGTACGCCACTCC spacer length: 

32 repeater length: 28
26920   2300114 GGTTCATCCCCACGCGAGTGGGGAACAC AGTGCGTTCCACGCGGTAACTCCGTCGCCGAT spacer length: 

32 repeater length: 28
26921   2300175 GGTTCATCCCCACGCGAGTGGGGAACAC TTGAGGGCTGGAACGGCTCAGCCTGGGCAGCG spacer length: 

32 repeater length: 28
26922   2300236 GGTTCATCCCCACGCGAGTGGGGAACAC CGCTCTACAACCTGTTAAGGGACGATGATGAT spacer length: 

32 repeater length: 28
26923   2300297 GGTTCATCCCCACGCGAGTGGGGAACAC TCGCCCGGGCGGATCGCAAGACCTCCCCAGGT spacer length: 

32 repeater length: 28
26924   2300358 GGTTCATCCCCACGCGAGTGGGGAACAC GGACCAGGTTATGTGTATTGAGCATTTCCAGG spacer length: 

32 repeater length: 28
26925   2300419 GGTTCATCCCCACGCGAGTGGGGAACAC CTTTCTCGAGCTGGGTGATGGCACGGTCCCGC spacer length: 

32 repeater length: 28
26926   2300480 GGTTCATCCCCACGCGAGTGGGGAACAC GGCCCCCAACAACACCGAATAAAATTGTGAGA
26927   
26928   
26929   crispr 6
26930   1249968 GGTTCATCCCCACGCGTGTGGGGAACAC CTGTTTCTGCTGCAGAGAGGCGGCGAGGGGGG spacer length: 

32 repeater length: 28
26931   1250029 GGTTCATCCCCACGCGTGTGGGGAACAC TGATCGCGAGTTGATGATCCGAGGCAAACGCA spacer length: 

32 repeater length: 28
26932   1250090 GGTTCATCCCCACGCGTGTGGGGAACAC GCCAGTAAAAGGGTTGTCGGGGGTGCTCTCAC spacer length: 

32 repeater length: 28
26933   1250151 GGTTCATCCCCACGCGTGTGGGGAACAC AGCCTGGTAACTCTTGCCCCGGCGTCAGGAGA spacer length: 

32 repeater length: 28
26934   1250212 GGTTCATCCCCACGCGTGTGGGGAACAC AGAAATTCGACAGTGCCGGGGAGTTCCACGAT spacer length: 

32 repeater length: 28
26935   1250273 GGTTCATCCCCACGCGTGTGGGGAACAC CGATGGGGTCGGCCTACTCGACTGTTCGATCA spacer length: 

32 repeater length: 28
26936   1250334 GGTTCATCCCCACGCGTGTGGGGAACAC CGAATCGATGCGTTTTCTGCACCGATATTCTC spacer length: 

32 repeater length: 28
26937   1250395 GGTTCATCCCCACGCGTGTGGGGAACAC CGAATCGATGCGTTTTCTGCACCGATATTCTC spacer length: 

32 repeater length: 28
26938   1250456 GGTTCATCCCCACGCGTGTGGGGAACAC AAGAAGCTGCGGCCGACCCGCGTCGGCGGCCT spacer length: 

32 repeater length: 28
26939   1250517 GGTTCATCCCCACGCGTGTGGGGAACAC TAAGTATCAGAATCTCTTACTTTAATCATATA spacer length: 

32 repeater length: 28
26940   1250578 GGTTCATCCCCACGCGTGTGGGGAACAC TTTGCAGAAAACAATTATCGCGTGTTTCTGCT spacer length: 

32 repeater length: 28
26941   1250639 GGTTCATCCCCACGCGTGTGGGGAACAC CTCTCGTTCGTGACTCCCCGGAAAAACTGCTA spacer length: 

32 repeater length: 28
26942   1250700 GGTTCATCCCCACGCGTGTGGGGAACAC GGGCTACGGGGTTGTTCGATTTCTGATCCGCC spacer length: 

32 repeater length: 28
26943   1250761 GGTTCATCCCCACGCGTGTGGGGAACAC CGGAGCGAGGGCGACTTTTTGCCGACCCTCGC spacer length: 

32 repeater length: 28
26944   1250822 GGTTCATCCCCACGCGTGTGGGGAACAC CGCCGCCGACGCCCCCGCATACGACGAGATTG spacer length: 

32 repeater length: 28
26945   1250883 GGTTCATCCCCACGCGTGTGGGGAACAC TGTAGTCGTAACCCCGCCGACCGTTGGCGATC spacer length: 

32 repeater length: 28
26946   1250944 GGTTCATCCCCACGCGTGTGGGGAACAC ATTCGCTTCCAGGATGGTATATCGATCGTTGA spacer length: 

32 repeater length: 28
26947   1251005 GGTTCATCCCCACGCGTGTGGGGAACAC GAGATAGGATCTTGTTTTTCGGGTTTGTTTGA spacer length: 

32 repeater length: 28



26948   1251066 GGTTCATCCCCACGCGTGTGGGGAACAC ATGAATAGCGAGTCTGTAAGGCAGGTACCCCA spacer length: 
32 repeater length: 28

26949   1251127 GGTTCATCCCCACGCGTGTGGGGAACAC GCAACAAACAATATCGGACTCGGGTTTATCGG spacer length: 
32 repeater length: 28

26950   1251188 GGTTCATCCCCACGCGTGTGGGGAACAC ACGGGCCATCCTGGAGCAGACCCCCTGAATCC spacer length: 
32 repeater length: 28

26951   1251249 GGTTCATCCCCACGCGTGTGGGGAACAC ACTAAAAAACCCGATAGACAATGGCTGGCGAC spacer length: 
32 repeater length: 28

26952   1251310 GGTTCATCCCCACGCGTGTGGGGAACAC TTTCTGGTTCCGTCGCGGTCGCGCCTGTTCTGA spacer 
length: 33 repeater length: 28

26953   1251372 GGTTCATCCCCACGCGTGTGGGGAACAC CCATCGCCGCATGCCACGCCCGGGTGCGGCCT spacer length: 
32 repeater length: 28

26954   1251433 GGTTCATCCCCACGCGTGTGGGGAACAC ACCGTCCGGGCGCTCGGCCATGCGATCAGCGC spacer length: 
32 repeater length: 28

26955   1251494 GGTTCATCCCCACGCGTGTGGGGAACAC TACCGGCACCACGGCCGCGAGACCGCGTACAC spacer length: 
32 repeater length: 28

26956   1251555 GGTTCATCCCCACGCGTGTGGGGAACAC TCCTCCGGGGGGATGCTCTCGGTCTCCTGGTT spacer length: 
32 repeater length: 28

26957   1251616 GGTTCATCCCCACGCGTGTGGGGAACAC GCGCGTCCACCTGGAACGGCTCGATGGAGGAT spacer length: 
32 repeater length: 28

26958   1251677 GGTTCATCCCCACGCGTGTGGGGAACAC CGGGGCGGAGAATCTGAGGGTTGCGATTGCAT spacer length: 
32 repeater length: 28

26959   1251738 GGTTCATCCCCACGCGTGTGGGGAACAC CGCGAGAAAATTGAGACTCTAAACTCGGTAAT spacer length: 
32 repeater length: 28

26960   1251799 GGTTCATCCCCACGCGTGTGGGGAACAC TATTACTACCGGCGCAGTGGCCGCGCTTGTGT spacer length: 
32 repeater length: 28

26961   1251860 GGTTCATCCCCACGCGTGTGGGGAACAC GAAAACCACCGAGGTAACAGTTGGAGGAGAAT spacer length: 
32 repeater length: 28

26962   1251921 GGTTCATCCCCACGCGTGTGGGGAACAC GCAGACAAAGGAATTCGCTACAACCTACGGGG spacer length: 
32 repeater length: 28

26963   1251982 GGTTCATCCCCACGCGTGTGGGGAACAC CAAAGGCGATGAAATCCTCGAAGGAGATGGAC spacer length: 
32 repeater length: 28

26964   1252043 GGTTCATCCCCACGCGTGTGGGGAACAC TCGATAATGAGAACGGATGTTGAATTATATGG spacer length: 
32 repeater length: 28

26965   1252104 GGTTCATCCCCACGCGTGTGGGGAACAC ATTTGTAGTATTATCGATTTTCTCGATTGCCT spacer length: 
32 repeater length: 28

26966   1252165 GGTTCATCCCCACGCGTGTGGGGAACAC GATCCCACTGGTATGGTCCGAATTTGCAAAGT spacer length: 
32 repeater length: 28

26967   1252226 GGTTCATCCCCACGCGTGTGGGGAACAC CACGCGAGGCATTGATGCTATTTAAACAATTG spacer length: 
32 repeater length: 28

26968   1252287 GGTTCATCCCCACGCGTGTGGGGAACAC GTCGCTTAGAGTAATCAAGTCCTTATAGGTCA spacer length: 
32 repeater length: 28

26969   1252348 GGTTCATCCCCACGCGTGTGGGGAACAC ACCACCGAAACGAATACCAGATAGCACGCGCG spacer length: 
32 repeater length: 28

26970   1252409 GGTTCATCCCCACGCGTGTGGGGAACAC CCGAATAAACCTAAGAACGTCGTCAGAAATGC spacer length: 
32 repeater length: 28

26971   1252470 GGTTCATCCCCACGCGTGTGGGGAACAC CCGGAAATAGCAGACCCTGCAGCGCAGCTCAT spacer length: 
32 repeater length: 28

26972   1252531 GGTTCATCCCCACGCGTGTGGGGAACAC CGTAGTCGAAAGCGGAAGGAAACTACCGACCG spacer length: 
32 repeater length: 28

26973   1252592 GGTTCATCCCCACGCGTGTGGGGAACAC TTGTTCTCGAACGCGGTGCGCGACTCGGCTTC spacer length: 
32 repeater length: 28

26974   1252653 GGTTCATCCCCACGCGTGTGGGGAACAC ATGCCGATTTGGCCGACGATTTTCTGATATAT spacer length: 
32 repeater length: 28

26975   1252714 GGTTCATCCCCACGCGTGTGGGGAACAC CTACGGGTGTTGTGAAAATCTGGTGGGAAAAT spacer length: 
32 repeater length: 28

26976   1252775 GGTTCATCCCCACGCGTGTGGGGAACAC CTCGAAATTGTTGAACACGGCGTCCACGCGCT spacer length: 
32 repeater length: 28

26977   1252836 GGTTCATCCCCACGCGTGTGGGGAACAC CACACCCACCAACATTCAGGACACGTCTGCCG spacer length: 
32 repeater length: 28

26978   1252897 GGTTCATCCCCACGCGTGTGGGGAACAC CCCATCAGAGAGCAGCGAATCCATCAGGAAAT spacer length: 
32 repeater length: 28

26979   1252958 GGTTCATCCCCACGCGTGTGGGGAACAC GAAACGGCGGACCAATCAGACTTATGAAAGCG spacer length: 
32 repeater length: 28

26980   1253019 GGTTCATCCCCACGCGTGTGGGGAACAC CTCGGGCAAGACAGACGATCCCAAATATTTAC spacer length: 
32 repeater length: 28

26981   1253080 GGTTCATCCCCACGCGTGTGGGGAACAC GCGGTAGAGGTCAGAAATGGTGTAGGCGATCT spacer length: 
32 repeater length: 28

26982   1253141 GGTTCATCCCCACGCGTGTGGGGAACAC CATAGCGCCAACGCTCATGCGTGCGCTGTATT spacer length: 
32 repeater length: 28

26983   1253202 GGTTCATCCCCACGCGTGTGGGGAACAC GTAACCTCGGCGCCGGTGATCTGGTCGGACA spacer length: 



31 repeater length: 28
26984   1253262 GGTTCATCCCCACGCGTGTGGGGAACAC AACACCGTGGCAGTGGGCGGGACACGAATGAC spacer length: 

32 repeater length: 28
26985   1253323 GGTTCATCCCCACGCGTGTGGGGAACAC TTCGGCGCCACCTCCGCCACCATGGGCATGAT spacer length: 

32 repeater length: 28
26986   1253384 GGTTCATCCCCACGCGTGTGGGGAACAC GACCGCGGGCCTCGATGTCTACTCCGGCAAGG spacer length: 

32 repeater length: 28
26987   1253445 GGTTCATCCCCACGCGTGTGGGGAACAC TCCGTCGATGCGCTCGACGTAGCCGTCAGACT spacer length: 

32 repeater length: 28
26988   1253506 GGTTCATCCCCACGCGTGTGGGGAACAC GATACGCTCGGATACCTGCAAACCTCTATAGT spacer length: 

32 repeater length: 28
26989   1253567 GGTTCATCCCCACGCGTGTGGGGAACAC GTGATCGGGTGACTCATGTCCTTCCGGTACAC spacer length: 

32 repeater length: 28
26990   1253628 GGTTCATCCCCACGCGTGTGGGGAACAC GCTCCGTATTGAGTCTTAGCAGACTCAAAAAT
26991   
26992   
26993   crispr 7
26994   1452379 GTCGCACCCTTCACGGGTGCGTGGATTGAAAC TAAGATCGGCCCCCTCCGGTCTGGACGATGATC spacer 

length: 33 repeater length: 32
26995   1452445 GTCGCACCCTTCACGGGTGCGTGGATTGAAAC GTGAAGGGCGATTGGCAGATCACCGCGAAGAC spacer 

length: 32 repeater length: 32
26996   1452510 GTCGCACCCTTCACGGGTGCGTGGATTGAAAC CGCTCCGTATTGAGTCTTAGCAGACTCAAAAA
26997   
26998   
26999   crispr 8
27000   1439594 GTTTCAATCCACGCACCCGCGAAGGGTGCGAC CATGATGCACACCAAATCCCTGATGGGACTAC spacer 

length: 32 repeater length: 32
27001   1439659 GTTTCAATCCACGCACCCGCGAAGGGTGCGAC TCACCGCCCCTTTCGCAACGGCGGCGGATGCGG spacer 

length: 33 repeater length: 32
27002   1439725 GTTTCAATCCACGCACCCGCGAAGGGTGCGAC ATTGATGAAGTACGCACCGCCGCCGTCAGAGTT
27003   
27004   
27005   crispr 9
27006   1439793 GTTTCAATCCACGCACCCGTGAAGGGTGCGAC GTCTCGACAGACCCGACCTACACCGCAGCCTCGCT spacer 

length: 35 repeater length: 32
27007   1439861 GTTTCAATCCACGCACCCGTGAAGGGTGCGAC 

ACAAAACTACGATCGCCATCCCTGTAGAGGGGTGGTTTCAATCCACGCACCCGTGAAGGGTGTGACCGGGGAACCGGGGCGGGGCC
TGGTGCCCCGAGG spacer length: 99 repeater length: 32

27008   1439993 GTTTCAATCCACGCACCCGTGAAGGGTGCGAC TGTCTTCATCTCCGCTCCCTCCACCCAACGCCC spacer 
length: 33 repeater length: 32

27009   1440059 GTTTCAATCCACGCACCCGTGAAGGGTGCGAC GTATCTGGGAATTTGAGTGCGGTTAAATTTACA spacer 
length: 33 repeater length: 32

27010   1440125 GTTTCAATCCACGCACCCGTGAAGGGTGCGAC GGTCTCGGCCGTGTTTGTTACTGGGTCGATGATT spacer 
length: 34 repeater length: 32

27011   1440192 GTTTCAATCCACGCACCCGTGAAGGGTGCGAC CGTGCCCCAGACGAGATTAAGGCTCGCGTCTTCTA spacer 
length: 35 repeater length: 32

27012   1440260 GTTTCAATCCACGCACCCGTGAAGGGTGCGAC CCTGCGCTTCGTGTTTTGGGGCCTGCGGAAACT spacer 
length: 33 repeater length: 32

27013   1440326 GTTTCAATCCACGCACCCGTGAAGGGTGCGAC CATTTGGTCCTTCTGAACGCGGAGGTTAGCCATT spacer 
length: 34 repeater length: 32

27014   1440393 GTTTCAATCCACGCACCCGTGAAGGGTGCGAC TTTACCAGTCTATGCTCCTCTAGGTTTCCTGTC spacer 
length: 33 repeater length: 32

27015   1440459 GTTTCAATCCACGCACCCGTGAAGGGTGCGAC ACCCTAAGATTTTGGGTCTGTCTGGCAAGCGAGT spacer 
length: 34 repeater length: 32

27016   1440526 GTTTCAATCCACGCACCCGTGAAGGGTGCGAC GAGGTATGATCATGAGGTCGCGCGCGCGCTCACCG spacer 
length: 35 repeater length: 32

27017   1440594 GTTTCAATCCACGCACCCGTGAAGGGTGCGAC TTGTACAGGTGCAGAGTATACGAGTCGAATCCA spacer 
length: 33 repeater length: 32

27018   1440660 GTTTCAATCCACGCACCCGTGAAGGGTGCGAC ATGAGTAACGCAGAAGCCGCGGCGTGGATTAAAG spacer 
length: 34 repeater length: 32

27019   1440727 GTTTCAATCCACGCACCCGTGAAGGGTGCGAC TTCGTTCTGAATATCTCCTACCCCAGGATACTGCG spacer 
length: 35 repeater length: 32

27020   1440795 GTTTCAATCCACGCACCCGTGAAGGGTGCGAC GAGGATATCTACTATCGCCCGCTGCTTAAACT spacer 
length: 32 repeater length: 32

27021   1440860 GTTTCAATCCACGCACCCGTGAAGGGTGCGAC GGTGTTGTTTAACCCATTCTTTGTTCTTTTTGT spacer 
length: 33 repeater length: 32

27022   1440926 GTTTCAATCCACGCACCCGTGAAGGGTGCGAC GATCTGAGAGAATCATCCTGAAAAGCATTCGGA spacer 
length: 33 repeater length: 32

27023   1440992 GTTTCAATCCACGCACCCGTGAAGGGTGCGAC TCGCCGTTTGGGTTCGGTAACGCTGTGCCTGA spacer 
length: 32 repeater length: 32

27024   1441057 GTTTCAATCCACGCACCCGTGAAGGGTGCGAC TAAATGAGCACACCACCCGCGAGCCGAGATTACT spacer 



length: 34 repeater length: 32
27025   1441124 GTTTCAATCCACGCACCCGTGAAGGGTGCGAC GGTCTCAGCGGTATTTGTAACTGGGTCGATAATA spacer 

length: 34 repeater length: 32
27026   1441191 GTTTCAATCCACGCACCCGTGAAGGGTGCGAC GTCGTGTATGCCTGGTGTGACCGCTGGCTCGAC spacer 

length: 33 repeater length: 32
27027   1441257 GTTTCAATCCACGCACCCGTGAAGGGTGCGAC GCCCCAGACGAGATTAAGGCTCGCGTCTTCTA spacer 

length: 32 repeater length: 32
27028   1441322 GTTTCAATCCACGCACCCGTGAAGGGTGCGAC CACAGGGACGGGAGGTTCTGTTTCTCGACCGACA spacer 

length: 34 repeater length: 32
27029   1441389 GTTTCAATCCACGCACCCGTGAAGGGTGCGAC ATAATCTGAGATTAATTAGCGAGGCAGAATAAA spacer 

length: 33 repeater length: 32
27030   1441455 GTTTCAATCCACGCACCCGTGAAGGGTGCGAC CGGCTGTATAACCGTGCAATCGGAGATCCCTCTC spacer 

length: 34 repeater length: 32
27031   1441522 GTTTCAATCCACGCACCCGTGAAGGGTGCGAC CGCATGACCGTTGGCGCTATGATCGACATTGA spacer 

length: 32 repeater length: 32
27032   1441587 GTTTCAATCCACGCACCCGTGAAGGGTGCGAC GGCCCCCGCCGCCAATGTGGCATGGTACTCTGCTC spacer 

length: 35 repeater length: 32
27033   1441655 GTTTCAATCCACGCACCCGTGAAGGGTGCGAC TTGCCTGGCGCACCATTAACATGGATCTCGTT spacer 

length: 32 repeater length: 32
27034   1441720 GTTTCAATCCACGCACCCGTGAAGGGTGCGAC CTGCAGTAACGTCTCTGCCAGTAGGATGTTTAAG spacer 

length: 34 repeater length: 32
27035   1441787 GTTTCAATCCACGCACCCGTGAAGGGTGCGAC AAAGTCCCACTTTTTCGGCAGTCTTCTTCATTTC spacer 

length: 34 repeater length: 32
27036   1441854 GTTTCAATCCACGCACCCGTGAAGGGTGCGAC ATCGATTTTATCTTTTCTGGCATGTCCGCTCCTC spacer 

length: 34 repeater length: 32
27037   1441921 GTTTCAATCCACGCACCCGTGAAGGGTGCGAC TCAGTGCCAGGGCGCGCGCACGGTTCCCGTTC spacer 

length: 32 repeater length: 32
27038   1441986 GTTTCAATCCACGCACCCGTGAAGGGTGCGAC TCCTGCACCGCTGCGAGGCTCTCGGCACCACCGA spacer 

length: 34 repeater length: 32
27039   1442053 GTTTCAATCCACGCACCCGTGAAGGGTGCGAC CTCGTATCCACCGAGGGGTACTACACCAACCTGA spacer 

length: 34 repeater length: 32
27040   1442120 GTTTCAATCCACGCACCCGTGAAGGGTGCGAC CCTGAAGGGGGTCTTCAACGCAGATTACGCCCT spacer 

length: 33 repeater length: 32
27041   1442186 GTTTCAATCCACGCACCCGTGAAGGGTGCGAC ATCCAGAATGCGAGCAAGCCGAGGAAGCAGAGA spacer 

length: 33 repeater length: 32
27042   1442252 GTTTCAATCCACGCACCCGTGAAGGGTGCGAC ATAGGGGGAAAGTGTACCGAGTGTACCGGGCTCA spacer 

length: 34 repeater length: 32
27043   1442319 GTTTCAATCCACGCACCCGTGAAGGGTGCGAC GATCCGGTCCCTCACATCATCCCGCTGTGAGCGAG spacer 

length: 35 repeater length: 32
27044   1442387 GTTTCAATCCACGCACCCGTGAAGGGTGCGAC CCGGGCGAAGGTGACGAATCTGGAGGCCATGCA spacer 

length: 33 repeater length: 32
27045   1442453 GTTTCAATCCACGCACCCGTGAAGGGTGCGAC GAGGCCGCCCCAGCGGTGAACCTTATCTCGATCC spacer 

length: 34 repeater length: 32
27046   1442520 GTTTCAATCCACGCACCCGTGAAGGGTGCGAC TCTTCGAGGACCGTGATCTGCAGATCCATGCCCC spacer 

length: 34 repeater length: 32
27047   1442587 GTTTCAATCCACGCACCCGTGAAGGGTGCGAC ACATCGTCGTCGTGTCGATCATTGACTGCGAGA spacer 

length: 33 repeater length: 32
27048   1442653 GTTTCAATCCACGCACCCGTGAAGGGTGCGAC GGTAGACAGGCAACGTCGAGCCGCGCTTGAAT spacer 

length: 32 repeater length: 32
27049   1442718 GTTTCAATCCACGCACCCGTGAAGGGTGCGAC TACGGATCAACAGGGCCGACAAGGCCCTCCTTGA spacer 

length: 34 repeater length: 32
27050   1442785 GTTTCAATCCACGCACCCGTGAAGGGTGCGAC CGGGGGGTGACATGTGACCGCTGCGAGAGGGGCA spacer 

length: 34 repeater length: 32
27051   1442852 GTTTCAATCCACGCACCCGTGAAGGGTGCGAC ACTGTCGGTAGAGAGGGCGTTGATCTGAAGGTTAC spacer 

length: 35 repeater length: 32
27052   1442920 GTTTCAATCCACGCACCCGTGAAGGGTGCGAC GGCCAGAGTACGCGGCCCGCACCCGGCGCGCGGT spacer 

length: 34 repeater length: 32
27053   1442987 GTTTCAATCCACGCACCCGTGAAGGGTGCGAC GGGCGGATGACCGACGAAACAGTTGATCCTCTCCCGG 

spacer length: 37 repeater length: 32
27054   1443057 GTTTCAATCCACGCACCCGTGAAGGGTGCGAC CTGGCATTCCTCGCGGCATTTACGAGGATTTCA spacer 

length: 33 repeater length: 32
27055   1443123 GTTTCAATCCACGCACCCGTGAAGGGTGCGAC GATATAGTCCCACACTGCAGAGTCGGGCCAGTCT spacer 

length: 34 repeater length: 32
27056   1443190 GTTTCAATCCACGCACCCGTGAAGGGTGCGAC CTTCCAGGGGTGTCATCGGCGTGCTGTGGACAC spacer 

length: 33 repeater length: 32
27057   1443256 GTTTCAATCCACGCACCCGTGAAGGGTGCGAC ACCAAAAATCCGAATGCCTCTTCTGCCGCCACGCC spacer 

length: 35 repeater length: 32
27058   1443324 GTTTCAATCCACGCACCCGTGAAGGGTGCGAC CCTGCGGATTTCGAGCATGTTCTCGATTTTCCGCA spacer 

length: 35 repeater length: 32
27059   1443392 GTTTCAATCCACGCACCCGTGAAGGGTGCGAC CCCCGCGATGCAAGCCGCAGAGACTATAGTCTC spacer 

length: 33 repeater length: 32



27060   1443458 GTTTCAATCCACGCACCCGTGAAGGGTGCGAC ATGTTAAATACCTTGCCTTCGAGCGCCCCCCTGT spacer 
length: 34 repeater length: 32

27061   1443525 GTTTCAATCCACGCACCCGTGAAGGGTGCGAC GAGGAGGTCGCCTAAAAAATGACGGATACAGAC spacer 
length: 33 repeater length: 32

27062   1443591 GTTTCAATCCACGCACCCGTGAAGGGTGCGAC CCGAGATCCCGGTCGGTTCTGCTGTCATCAGTC spacer 
length: 33 repeater length: 32

27063   1443657 GTTTCAATCCACGCACCCGTGAAGGGTGCGAC GGTCCAGAAAGACGATTGGGAATGGGGCATGTG spacer 
length: 33 repeater length: 32

27064   1443723 GTTTCAATCCACGCACCCGTGAAGGGTGCGAC GCGGGGTGGCGCTGATGGCAGTCTCAAAGATCT spacer 
length: 33 repeater length: 32

27065   1443789 GTTTCAATCCACGCACCCGTGAAGGGTGCGAC AGGGCTCGCTCCCCGATGCGGGCCGCAGAGCACT spacer 
length: 34 repeater length: 32

27066   1443856 GTTTCAATCCACGCACCCGTGAAGGGTGCGAC TCTGGATGCTGCGGATTCGATTTCCATCTCGTC spacer 
length: 33 repeater length: 32

27067   1443922 GTTTCAATCCACGCACCCGTGAAGGGTGCGAC CGTTCAGCATCGGGGCGAAAAGCCCGTCTCCGTC spacer 
length: 34 repeater length: 32

27068   1443989 GTTTCAATCCACGCACCCGTGAAGGGTGCGAC GATCCAGTTCCAGAACCGGACCGTTGTATCGACG spacer 
length: 34 repeater length: 32

27069   1444056 GTTTCAATCCACGCACCCGTGAAGGGTGCGAC CGGCCGACGTGCTTCTCCCCTTGGACGCGGTGTT
27070   
27071   
27072   crispr 10
27073   2200985 ACGCACCGCCGCCGTACGATGTTGCCGTGTTGTTCG 

TGAAGGTCGTGCCCGCCAGGGCGGCACTGGAGGAACCGGTGAAGTACGCACCGCCGCCGTCGTTGTTTGCCGTGTTGTTCGCAAAG
GCCGTGTCTGTCAGGGTGGCACCGGCGGACCTGTCGAAG spacer length: 125 repeater length: 36

27074   2201147 ACGCACCGCCGCCGTACGATGTTGCCGTGTTGTTCG 
CAAAGGCCGTGTCTGTCAGGGTGGCATTGTCGGAGGTCTGGAAA spacer length: 44 repeater length: 36

27075   2201228 ACGCACCGCCGCCGTACGATGTTGCCGTGTTGTTCG 
TCTAGATCAATGTCATGCCCGCAATAAATAGATGTGCATAGGAT

27076   
27077   
27078   crispr 11
27079   1418774 GTCGCAGCTGAAAAGAAAACCCGATAGGGATTGAAAC CAGGCGGTCGTCAAGTCGCTCCGTGTCAAGGCGGG 

spacer length: 35 repeater length: 37
27080   1418847 GTCGCAGCTGAAAAGAAAACCCGATAGGGATTGAAAC AAGTACGGGCAGAACCCCGCACAGATCTTCTGTG 

spacer length: 34 repeater length: 37
27081   1418919 GTCGCAGCTGAAAAGAAAACCCGATAGGGATTGAAAC ACCTCCTCGTCGGAGGTGTCGGGGCGCAGGCCGT 

spacer length: 34 repeater length: 37
27082   1418991 GTCGCAGCTGAAAAGAAAACCCGATAGGGATTGAAAC GACGCTATACGGGGGGGTTATGGTTCGCGCTC 

spacer length: 32 repeater length: 37
27083   1419061 GTCGCAGCTGAAAAGAAAACCCGATAGGGATTGAAAC GGTGCGAGCGTGACCGGACGACCGGAGCGATCAC 

spacer length: 34 repeater length: 37
27084   1419133 GTCGCAGCTGAAAAGAAAACCCGATAGGGATTGAAAC CAGATCACAGTATCGGGGCCGATCACGAACCCA 

spacer length: 33 repeater length: 37
27085   1419204 GTCGCAGCTGAAAAGAAAACCCGATAGGGATTGAAAC CAGGATCTTGGCCGTGGTCACTGCATTGCTCGCGA 

spacer length: 35 repeater length: 37
27086   1419277 GTCGCAGCTGAAAAGAAAACCCGATAGGGATTGAAAC AGATTCCTCAGCCCCGCGACGGGAAAGCCCACCGG 

spacer length: 35 repeater length: 37
27087   1419350 GTCGCAGCTGAAAAGAAAACCCGATAGGGATTGAAAC ATCTCGTAGGTCGGCCAGGTGCCCGCCTGCGCGATT 

spacer length: 36 repeater length: 37
27088   1419424 GTCGCAGCTGAAAAGAAAACCCGATAGGGATTGAAAC TAGGTACCAATACATTGCATGGTTCTCAGTCCTG 

spacer length: 34 repeater length: 37
27089   1419496 GTCGCAGCTGAAAAGAAAACCCGATAGGGATTGAAAC TATATTCCCGCGCTCATGCACGCAGATGTAA spacer 

length: 31 repeater length: 37
27090   1419565 GTCGCAGCTGAAAAGAAAACCCGATAGGGATTGAAAC CCGGCAGAGTTCCCCTGCTCGGTGATAGAAGTCT 

spacer length: 34 repeater length: 37
27091   1419637 GTCGCAGCTGAAAAGAAAACCCGATAGGGATTGAAAC AGGCCGAGACCCCGGCGGGTGTCTGTGCGAAGGCG 

spacer length: 35 repeater length: 37
27092   1419710 GTCGCAGCTGAAAAGAAAACCCGATAGGGATTGAAAC TGCCGAAGAACGGATGTACATCCATATCAGTAT 

spacer length: 33 repeater length: 37
27093   1419781 GTCGCAGCTGAAAAGAAAACCCGATAGGGATTGAAAC TTCCCGGCCTCGTCGGTCTCGTAGACGACGCGGTTG 

spacer length: 36 repeater length: 37
27094   1419855 GTCGCAGCTGAAAAGAAAACCCGATAGGGATTGAAAC GCATGCGCGCAGGTTCTACAGTTGACCTCTGGCAAC 

spacer length: 36 repeater length: 37
27095   1419929 GTCGCAGCTGAAAAGAAAACCCGATAGGGATTGAAAC TGATCCCCGGTCGGGCCTTACCCTCCCGCTCAGT 

spacer length: 34 repeater length: 37
27096   1420001 GTCGCAGCTGAAAAGAAAACCCGATAGGGATTGAAAC GACATGGTGGACGCCGCCCCGATATGGGAAAAAGG 

spacer length: 35 repeater length: 37
27097   1420074 GTCGCAGCTGAAAAGAAAACCCGATAGGGATTGAAAC AGTATTGCGTAGACTCGCCCCTCGATTGCGAAGGTG 

spacer length: 36 repeater length: 37
27098   1420148 GTCGCAGCTGAAAAGAAAACCCGATAGGGATTGAAAC GTCGGCATGACGGTCCGGATCGACCCCGCGGTCCG 



spacer length: 35 repeater length: 37
27099   1420221 GTCGCAGCTGAAAAGAAAACCCGATAGGGATTGAAAC CACCCCCGCGGTCAGGGTGTACTGGTCAGAGGTG 

spacer length: 34 repeater length: 37
27100   1420293 GTCGCAGCTGAAAAGAAAACCCGATAGGGATTGAAAC ACAGTCTGGGAAGGGTTCGTGATCATGGTGGTGT 

spacer length: 34 repeater length: 37
27101   1420365 GTCGCAGCTGAAAAGAAAACCCGATAGGGATTGAAAC GCGAGCCTCGCCGAGGTAGACGTTACGCTTGCACT 

spacer length: 35 repeater length: 37
27102   1420438 GTCGCAGCTGAAAAGAAAACCCGATAGGGATTGAAAC TTTGTTCTCAGATACTTTGCAAATTCGGACCATACCA 

spacer length: 37 repeater length: 37
27103   1420513 GTCGCAGCTGAAAAGAAAACCCGATAGGGATTGAAAC GGAGTTCGCTGACCCCATCGAGAAGAGGGAGCCGA 

spacer length: 35 repeater length: 37
27104   1420586 GTCGCAGCTGAAAAGAAAACCCGATAGGGATTGAAAC ACGAGGGTCTCCTCGGCAACGCTCTCCGGGGTCG 

spacer length: 34 repeater length: 37
27105   1420658 GTCGCAGCTGAAAAGAAAACCCGATAGGGATTGAAAC TGTGCGGCATGCACGCCGCCGGAGCGAGTAGATCTG 

spacer length: 36 repeater length: 37
27106   1420732 GTCGCAGCTGAAAAGAAAACCCGATAGGGATTGAAAC TTTCGTCCAATCGTATGGTACTGGGACGTGGACCT 

spacer length: 35 repeater length: 37
27107   1420805 GTCGCAGCTGAAAAGAAAACCCGATAGGGATTGAAAC TCGTTAGGTGTATGGCAACGATTCTTGGAAAGA 

spacer length: 33 repeater length: 37
27108   1420876 GTCGCAGCTGAAAAGAAAACCCGATAGGGATTGAAAC GTATGGTGGGGGATACAACGCGCCGGTTGTGACT 

spacer length: 34 repeater length: 37
27109   1420948 GTCGCAGCTGAAAAGAAAACCCGATAGGGATTGAAAC ATTGAGAGTGATGTTGGCGATCCGCTCATGCTCCAG 

spacer length: 36 repeater length: 37
27110   1421022 GTCGCAGCTGAAAAGAAAACCCGATAGGGATTGAAAC ACGAGTCGGCCCGTAGCAGGGCAATACGCAATAGCCG 

spacer length: 37 repeater length: 37
27111   1421097 GTCGCAGCTGAAAAGAAAACCCGATAGGGATTGAAAC CTCCGATCCAACTCTGGACGTCGTGAAACGCAT 

spacer length: 33 repeater length: 37
27112   1421168 GTCGCAGCTGAAAAGAAAACCCGATAGGGATTGAAAC GGCTACAAGGGGAATTGATCATGCAGATTGTTAGC 

spacer length: 35 repeater length: 37
27113   1421241 GTCGCAGCTGAAAAGAAAACCCGATAGGGATTGAAAC TATCACCTCGCCGAGGCCCTGACCAGTTTCATC 

spacer length: 33 repeater length: 37
27114   1421312 GTCGCAGCTGAAAAGAAAACCCGATAGGGATTGAAAC CCGCAGGAGGAAAGGAACCGGCAGATGTAGTAGCCG 

spacer length: 36 repeater length: 37
27115   1421386 GTCGCAGCTGAAAAGAAAACCCGATAGGGATTGAAAC AACACCGAATAAAATTGTGAGACCGACACCACCGCC
27116   
27117   
27118   crispr 12
27119   2205418 TGCCGTGTTGTTCGTGAAGGTGGTGTCCGTCAGGGCGGCA 

TCGGCGGAATTGATGAAGTACGCACCGCCGCCGTCAGAGT spacer length: 40 repeater length: 40
27120   2205499 TGCCGTGTTGTTCGTGAAGGTGGTGTCCGTCAGGGCGGCA 

CTGGCGGAACTGTCGAAGACCGCACCGCCGCCGTCATTGT spacer length: 40 repeater length: 40
27121   2205580 TGCCGTGTTGTTCGTGAAGGTGGTGTCCGTCAGGGCGGCA 

TCGGCGGAATTGATGAAGTACGCACCGCCGCCGTCAGAGT spacer length: 40 repeater length: 40
27122   2205661 TGCCGTGTTGTTCGTGAAGGTGGTGTCCGTCAGGGCGGCA 

CTGGCGGAACTGTCGAAGACCGCACCGCCGCCGTCATTGT spacer length: 40 repeater length: 40
27123   2205742 TGCCGTGTTGTTCGTGAAGGTGGTGTCCGTCAGGGCGGCA 

TCGGCGGAATTGATGAAGTACGCACCGCCGCCGTCAGAGT spacer length: 40 repeater length: 40
27124   2205823 TGCCGTGTTGTTCGTGAAGGTGGTGTCCGTCAGGGCGGCA 

GGTCCTCAACGCCCTGGCTGAGTCGCACCCTTCACGGGTG
27125   
27126   
27127   GCA_001577775.1_ASM157777v1_genomic.fna(findCrispr):
27128   START       REPEAT                           

SPACER                                             
27129   crispr 1
27130   1570552 TTCCGTAGAACTGAATAGTG TGGAAAGGAGAACGGGAGAGGTTCCTAAGCCCTTGAGAAAGTATCCTGCG 

spacer length: 50 repeater length: 20
27131   1570623 TTCCGTAGAACTGAATAGTG TGGAAAGAACACAGCAGTAGCACTAACCCCAGGAACAAACACCAAG spacer 

length: 46 repeater length: 20
27132   1570690 TTCCGTAGAACTGAATAGTG TGGAAAGTGAGTATTATCTTGCTGGAAAGAACATTGAGGGCTATCAGGG 

spacer length: 49 repeater length: 20
27133   1570760 TTCCGTAGAACTGAATAGTG TGGAAAGATTGGGATGGTAGTGATGTTGCTCTTGGATCCTTTGG spacer 

length: 44 repeater length: 20
27134   1570825 TTCCGTAGAACTGAATAGTG TGGAAAGATTATCAACACTTTGCCACTAGCTCTTAGCACAAAGCCTG spacer 

length: 47 repeater length: 20
27135   1570893 TTCCGTAGAACTGAATAGTG TGGAAAGGGTTTCAATTGTCTCCATAACCTCCTCCTCAGCTCTCG spacer 

length: 45 repeater length: 20
27136   1570959 TTCCGTAGAACTGAATAGTG TGGAAAGTAATATTGAACACGCTTGTTCTCAAGCCATAAGTG spacer 

length: 42 repeater length: 20
27137   1571022 TTCCGTAGAACTGAATAGTG TGGAAAGAAAAAGACCGATATACCAGAAAATACCAATAAGAATTCG spacer 

length: 46 repeater length: 20



27138   1571089 TTCCGTAGAACTGAATAGTG TGGAAAGTGGAAACAATTCTACCCACATTCAATTCTTCCGCCTAAACTG 
spacer length: 49 repeater length: 20

27139   1571159 TTCCGTAGAACTGAATAGTG 
TGGAAAGTAGTCATAGACGAAGGCGGGACAATACTGTTCTCAAGACAGTGGAGATG spacer length: 56 repeater 
length: 20

27140   1571236 TTCCGTAGAACTGAATAGTG TGGAAAGTGTATGCTATTTTGATCTCCTCGTTGTCAATGGCCCG spacer 
length: 44 repeater length: 20

27141   1571301 TTCCGTAGAACTGAATAGTG TGGAAAGAGTCGAGCCCGAGAGTGTGGAAGAGGCAAAGCTCTTTAGCAG 
spacer length: 49 repeater length: 20

27142   1571371 TTCCGTAGAACTGAATAGTG TGGAAAGCGTTATTATCCTCCTTAGTCCGCTTGAGAATTCGTAAG spacer 
length: 45 repeater length: 20

27143   1571437 TTCCGTAGAACTGAATAGTG TGGAAAGATTGTTGGCGGTTTTTGGTGGACACTATTTTGGCGTG spacer 
length: 44 repeater length: 20

27144   1571502 TTCCGTAGAACTGAATAGTG TGGAAAGTACGCTTTCGGCTCAAGTATCAACCTTTCTACTTTCTCTCG spacer 
length: 48 repeater length: 20

27145   1571571 TTCCGTAGAACTGAATAGTG TGGAAAGGAAATCGCTTGACGCTTTTGTTGCAACTCTCCATAGTG spacer 
length: 45 repeater length: 20

27146   1571637 TTCCGTAGAACTGAATAGTG TGGAAAGCTTTCCGGGAATTCGCCTACCATTTTTTCTTCCAGTGCACTCCG 
spacer length: 51 repeater length: 20

27147   1571709 TTCCGTAGAACTGAATAGTG TGGAAAGACGGAAACAAGTGGGTAAGCCGAATAACTATGAGGGTGTTAAGGGAG 
spacer length: 54 repeater length: 20

27148   1571784 TTCCGTAGAACTGAATAGTG TGGAAAGTTTTCACTAATCCTCCATGAGCTTCTCAAAAAGCAACTTTCCGG 
spacer length: 51 repeater length: 20

27149   1571856 TTCCGTAGAACTGAATAGTG AGATAACTGCACATGATACAAAACCTATAACAAAGCCAGGTTCCAATAAGA
27150   
27151   
27152   crispr 2
27153   1224495 CTTTCCACACTATTTAGTTCTACGGAAAC GTCATGGCGATCACCCTGCCCCTATCATGCCTACAACC spacer 

length: 38 repeater length: 29
27154   1224563 CTTTCCACACTATTTAGTTCTACGGAAAC GCGAGAACGACGTGGTCGAGTTCCTAAGGAAGATT spacer 

length: 35 repeater length: 29
27155   1224628 CTTTCCACACTATTTAGTTCTACGGAAAC 

GGGATGAGAGAGCAGGCAGAGAAGGAAAAGCTCGCACAACTCCAGCAGGTGC spacer length: 52 repeater 
length: 29

27156   1224710 CTTTCCACACTATTTAGTTCTACGGAAAC TTATTGCAAGGAATGCTGAAGAGGCAGCCAGAATTGCT spacer 
length: 38 repeater length: 29

27157   1224778 CTTTCCACACTATTTAGTTCTACGGAAAC TTGAAATCGACGAAACAGCAAACCCCTTGTGCATGC spacer 
length: 36 repeater length: 29

27158   1224844 CTTTCCACACTATTTAGTTCTACGGAAAC CTACAGGATACACATTATTCTCTCCTCCCCAGTCG spacer 
length: 35 repeater length: 29

27159   1224909 CTTTCCACACTATTTAGTTCTACGGAAAC TGACAAGAAGGCGATGAAAATCCTCAAGAAGCTCTGCAGGTTCT 
spacer length: 44 repeater length: 29

27160   1224983 CTTTCCACACTATTTAGTTCTACGGAAAC TTAGATACCTAGACAAGTGGTGGGCCGTCGTGAAAA spacer 
length: 36 repeater length: 29

27161   1225049 CTTTCCACACTATTTAGTTCTACGGAAAC CACTTGTTATTGTCCTCCCGATAGAACCGTCGTTCTCT spacer 
length: 38 repeater length: 29

27162   1225117 CTTTCCACACTATTTAGTTCTACGGAAAC GTGGATCCTCTCAAGAGGCCTGGGTTCTCGGCTATGC spacer 
length: 37 repeater length: 29

27163   1225184 CTTTCCACACTATTTAGTTCTACGGAAAC TGGCAAAAACGATTGAAATAACACCCACAAAAGCA spacer 
length: 35 repeater length: 29

27164   1225249 CTTTCCACACTATTTAGTTCTACGGAAAC TTATCAAAATGGACGGCGAAGGGAAGATTAAGCACG spacer 
length: 36 repeater length: 29

27165   1225315 CTTTCCACACTATTTAGTTCTACGGAAAC ATATAGATGCTGTTGCGAGAACGGTCTTCACAGTGG spacer 
length: 36 repeater length: 29

27166   1225381 CTTTCCACACTATTTAGTTCTACGGAAAC GTGAGCAACGACAGCATACAGGTGCTCACGCCAAGC spacer 
length: 36 repeater length: 29

27167   1225447 CTTTCCACACTATTTAGTTCTACGGAAAC AGAAGTTTCTAGAAGAAATAGAAGAGCATGTGAAT spacer 
length: 35 repeater length: 29

27168   1225512 CTTTCCACACTATTTAGTTCTACGGAAAC ACGCAACACAACACTTCAATTACAGTCACCGCATGG spacer 
length: 36 repeater length: 29

27169   1225578 CTTTCCACACTATTTAGTTCTACGGAAAC 
GAGTACTTCGAGGAGGAAGGGCAGGCCCAGGAGCAGGTGGAGGAAGCCCGTGGAGAAGAG spacer length: 60 
repeater length: 29

27170   1225668 CTTTCCACACTATTTAGTTCTACGGAAAC TTATTCAGTTAAGGTAGTGCCCCAGGATCTCA spacer 
length: 32 repeater length: 29

27171   1225730 CTTTCCACACTATTTAGTTCTACGGAAAC AACGTGAGATATCAAGCAGGTGGCAATACGTCAATTGCGATATAC 
spacer length: 45 repeater length: 29

27172   1225805 CTTTCCACACTATTTAGTTCTACGGAAAC AAAGAGATACTGTTCTTAGCATTGAAGCAAATTTTGAATAAGTTC
27173   
27174   
27175   crispr 3



27176   1706465 GTTTCCGTAGAACTAAATAGTGTGGAAAG TACAGATGTGAAGGAGAGACAGTATGAGTTGAATACTCTC 
spacer length: 40 repeater length: 29

27177   1706535 GTTTCCGTAGAACTAAATAGTGTGGAAAG TCGATGAGGTCTTCACCAAGCTCGGAAGGCCCATCAACA spacer 
length: 39 repeater length: 29

27178   1706604 GTTTCCGTAGAACTAAATAGTGTGGAAAG CTAGAAGTCACGTTGTTCGCCAGTAGGGGGAACTCGCCCTTCTCG 
spacer length: 45 repeater length: 29

27179   1706679 GTTTCCGTAGAACTAAATAGTGTGGAAAG AAGATCCCCGGCGTCCCAGAAGATATCTCTGAGGCGATCAGGTTTC 
spacer length: 46 repeater length: 29

27180   1706755 GTTTCCGTAGAACTAAATAGTGTGGAAAG ATTACATCATTGGCGATGTACTTCTTGAACTCCTCG spacer 
length: 36 repeater length: 29

27181   1706821 GTTTCCGTAGAACTAAATAGTGTGGAAAG TAGATCCGCAAGACAGGCAGAACAGTGGGCCATCACT spacer 
length: 37 repeater length: 29

27182   1706888 GTTTCCGTAGAACTAAATAGTGTGGAAAG 
CTGACCTGTTTCCTGAATAGAGCCTGTAAACACCTAGCTTTTCGTGGTA spacer length: 49 repeater length: 
29

27183   1706967 GTTTCCGTAGAACTAAATAGTGTGGAAAG AGGAAGCTGTCAAAGTCCTCGAAGTACTCAACAACCTTCTCGGCCA 
spacer length: 46 repeater length: 29

27184   1707043 GTTTCCGTAGAACTAAATAGTGTGGAAAG GGTGTGATGAGCCTGAGACGGTAGTATCCATCGCCCAGGCTGG 
spacer length: 43 repeater length: 29

27185   1707116 GTTTCCGTAGAACTAAATAGTGTGGAAAG GCGATGAGCCCAGGTTTTATGTCCTTATCGTCAAATGCC spacer 
length: 39 repeater length: 29

27186   1707185 GTTTCCGTAGAACTAAATAGTGTGGAAAG 
ATAAGGCGTGGTTCAACGATGTATTCGCTCAGTCTGGCCCTCGCCTCGTTCTCG spacer length: 54 repeater 
length: 29

27187   1707269 GTTTCCGTAGAACTAAATAGTGTGGAAAG CTTCTTCACGTAGTAGTCTGAGTACACTGTGTTCGTATGC 
spacer length: 40 repeater length: 29

27188   1707339 GTTTCCGTAGAACTAAATAGTGTGGAAAG ATGCCCTAGCGTATTCGGAAGCCGTTTCTTCCGATA spacer 
length: 36 repeater length: 29

27189   1707405 GTTTCCGTAGAACTAAATAGTGTGGAAAG TTTTTCCATTCACCTTGATCAGGAATGCTTCCTTTC spacer 
length: 36 repeater length: 29

27190   1707471 GTTTCCGTAGAACTAAATAGTGTGGAAAG ACGAACTCATCAAAGACCCTATCTTCATCGCCATAGTAC spacer 
length: 39 repeater length: 29

27191   1707540 GTTTCCGTAGAACTAAATAGTGTGGAAAG AAGTCTTGTAACTATCAGAAGGTCAAAAGTACGAATTTTCATTA 
spacer length: 44 repeater length: 29

27192   1707614 GTTTCCGTAGAACTAAATAGTGTGGAAAG TTAAATCCTACCATACTTCCTCATTATCTCTATAAGCTTGTCCT
27193   
27194   
27195   crispr 4
27196   714046 TTTCAATTCTCTTTTAGTCTTATTGGAAC CACAGCGTCCAGGCAACTAAAAACGTGAACAACATCAATGT 

spacer length: 41 repeater length: 29
27197   714117 TTTCAATTCTCTTTTAGTCTTATTGGAAC TATAAACGCGCCTAACATCCCTGTGCGACTTGTCGCTGTA spacer 

length: 40 repeater length: 29
27198   714187 TTTCAATTCTCTTTTAGTCTTATTGGAAC TCCCTTGAGGTACTAATCTCAAAAGCCTCGTCAGGGCT spacer 

length: 38 repeater length: 29
27199   714255 TTTCAATTCTCTTTTAGTCTTATTGGAAC TGTTCTGTTTAGAATTGCTCGTTCAACGACGTATAAT spacer 

length: 37 repeater length: 29
27200   714322 TTTCAATTCTCTTTTAGTCTTATTGGAAC GCCTTGCTTAAGTCCCTCGCCTCCTTCCCGAGCCTGA spacer 

length: 37 repeater length: 29
27201   714389 TTTCAATTCTCTTTTAGTCTTATTGGAAC AGGCGTTCGACTTTGACTACCGCTTCTACATCCGCG spacer 

length: 36 repeater length: 29
27202   714455 TTTCAATTCTCTTTTAGTCTTATTGGAAC CAGTTCAAATGATTATTGAATATGAAGCCTTTGCATC spacer 

length: 37 repeater length: 29
27203   714522 TTTCAATTCTCTTTTAGTCTTATTGGAAC AAGAAAGAGATACTGTTCTTAGCATTGAAGCAAATTT
27204   
27205   
27206   crispr 5
27207   1673062 CTTTCAATTCTATTTTAGTCTTATTGGAAC CAGGAGGAGGGAGCTCTTCGATGAGTACAGCGTGATCT spacer 

length: 38 repeater length: 30
27208   1673131 CTTTCAATTCTATTTTAGTCTTATTGGAAC 

TGGCGTCTTCAGCTGGCAGTATGACGTCACGGGTGACTTTCAATTCTATTTTTTAGTCTTATTGGAACAGATGTTCCGTTGGGGTC
ATATGTTATTGTGGTGT spacer length: 103 repeater length: 30

27209   1673265 CTTTCAATTCTATTTTAGTCTTATTGGAAC CAAAATACTTGCAGTCACTACACGTGTACTTTTTC spacer 
length: 35 repeater length: 30

27210   1673331 CTTTCAATTCTATTTTAGTCTTATTGGAAC GCATGTTATGGTCAATGGGAATAGCGGCGGTGGCGGGCC 
spacer length: 39 repeater length: 30

27211   1673401 CTTTCAATTCTATTTTAGTCTTATTGGAAC TAGTTCCTTCCTTCTTTATGATGTAGAACTTGTTCG spacer 
length: 36 repeater length: 30

27212   1673468 CTTTCAATTCTATTTTAGTCTTATTGGAAC TCCTACTTGTAGAGCCGTCGCTCTAAGATGATCTCC spacer 
length: 36 repeater length: 30

27213   1673535 CTTTCAATTCTATTTTAGTCTTATTGGAAC GGCCTAGAGAAAGTAGACTTCGTGGAGATGATGTA spacer 
length: 35 repeater length: 30



27214   1673601 CTTTCAATTCTATTTTAGTCTTATTGGAAC CTCGTTTGCGAGCCTAACGAGCCTTGCGACCTCCCC spacer 
length: 36 repeater length: 30

27215   1673668 CTTTCAATTCTATTTTAGTCTTATTGGAAC TCGACGAAGCCAGAAGAGGCTGTTGTCGCTTCTTTT spacer 
length: 36 repeater length: 30

27216   1673735 CTTTCAATTCTATTTTAGTCTTATTGGAAC GGGCACCGGTGGGGGACAATAGCGCCCAACCCCACCG spacer 
length: 37 repeater length: 30

27217   1673803 CTTTCAATTCTATTTTAGTCTTATTGGAAC CCGGTGAAGCTTGACGTCTACGTCGACGGCAGGCTCG spacer 
length: 37 repeater length: 30

27218   1673871 CTTTCAATTCTATTTTAGTCTTATTGGAAC AGTAGTTGAAGATGAAGATGTTGATCGCGTCTATCTT spacer 
length: 37 repeater length: 30

27219   1673939 CTTTCAATTCTATTTTAGTCTTATTGGAAC CTCGCTCCCGACTCGGTGGACACGGTGAACGACAT spacer 
length: 35 repeater length: 30

27220   1674005 CTTTCAATTCTATTTTAGTCTTATTGGAAC CGATGCCGGCCCGCGTGGTCGAGGTTACAGATGAGGGCA 
spacer length: 39 repeater length: 30

27221   1674075 CTTTCAATTCTATTTTAGTCTTATTGGAAC AAAGCAAATATATCCGGAAGCATCACTGAGTTCAA spacer 
length: 35 repeater length: 30

27222   1674141 CTTTCAATTCTATTTTAGTCTTATTGGAAC CCATCCGCCTCTGGGATCTTGACGGACTGAAGAACG spacer 
length: 36 repeater length: 30

27223   1674208 CTTTCAATTCTATTTTAGTCTTATTGGAAC TATGCTCTGGACCTACTTGGCGAGGTTCAAGGGTTT spacer 
length: 36 repeater length: 30

27224   1674275 CTTTCAATTCTATTTTAGTCTTATTGGAAC CATCTCACGTTCAAGTGTGAGCGGGACGGCCCTTATTACC 
spacer length: 40 repeater length: 30

27225   1674346 CTTTCAATTCTATTTTAGTCTTATTGGAAC CTGCTTGGGTACTCCTCTGGCCTCATCCTGAGCTTT spacer 
length: 36 repeater length: 30

27226   1674413 CTTTCAATTCTATTTTAGTCTTATTGGAAC CGCAGAAAAGCGCTATGGTACCAATAGAGAGATTC spacer 
length: 35 repeater length: 30

27227   1674479 CTTTCAATTCTATTTTAGTCTTATTGGAAC AGATGAGGGCCACCTTCTCCGCGATCTTCTCCGCC spacer 
length: 35 repeater length: 30

27228   1674545 CTTTCAATTCTATTTTAGTCTTATTGGAAC TGGGAATGGGTGAGAGTGAATTGATCAATAAGATT spacer 
length: 35 repeater length: 30

27229   1674611 CTTTCAATTCTATTTTAGTCTTATTGGAAC GATGCAGGGATATGACGAGAAGTGGGCGAGAGCGTA spacer 
length: 36 repeater length: 30

27230   1674678 CTTTCAATTCTATTTTAGTCTTATTGGAAC CGCTAAGGCACATACTAACTGAATTCGCCCGCGAG spacer 
length: 35 repeater length: 30

27231   1674744 CTTTCAATTCTATTTTAGTCTTATTGGAAC CAAACTTCACGACAGCCCTCTCTAGCTTCAAGAGCC spacer 
length: 36 repeater length: 30

27232   1674811 CTTTCAATTCTATTTTAGTCTTATTGGAAC CTTCTCTGCCATTCTGCGGGTTATTGGGTACTCATA spacer 
length: 36 repeater length: 30

27233   1674878 CTTTCAATTCTATTTTAGTCTTATTGGAAC CTACTTGACCTACGTGGAGGATAGCGGCGGATTGGGT spacer 
length: 37 repeater length: 30

27234   1674946 CTTTCAATTCTATTTTAGTCTTATTGGAAC CTGGAGGGCGTGGTAGAGGACGCTGTCGTACTCCTC spacer 
length: 36 repeater length: 30

27235   1675013 CTTTCAATTCTATTTTAGTCTTATTGGAAC AGCGAACCCGCAGAAATACTTCGTCTTCGTAGACCT spacer 
length: 36 repeater length: 30

27236   1675080 CTTTCAATTCTATTTTAGTCTTATTGGAAC GTGTTCGTCGCCGTTGACTCCAGGACTAAGGAGCCC spacer 
length: 36 repeater length: 30

27237   1675147 CTTTCAATTCTATTTTAGTCTTATTGGAAC GCTGTAGCTAGACCAGTCGCCGATGTCGCCGTCGCT spacer 
length: 36 repeater length: 30

27238   1675214 CTTTCAATTCTATTTTAGTCTTATTGGAAC CCAGTATAACCGCGTTATATGCTAGGGACTATGTTG spacer 
length: 36 repeater length: 30

27239   1675281 CTTTCAATTCTATTTTAGTCTTATTGGAAC GAGGATCCTAGTTAGGGCATACATTGAGAGCGAAAG spacer 
length: 36 repeater length: 30

27240   1675348 CTTTCAATTCTATTTTAGTCTTATTGGAAC ATCACTGAACAACTCCACCCGTGAACTAGCGCTGA spacer 
length: 35 repeater length: 30

27241   1675414 CTTTCAATTCTATTTTAGTCTTATTGGAAC ACAACGTTCAAGTACAGGGCAAGATCCTCAGCCGT spacer 
length: 35 repeater length: 30

27242   1675480 CTTTCAATTCTATTTTAGTCTTATTGGAAC GTGAGCAGGAGAAAGATGAACGTGACTATGAAGACTG spacer 
length: 37 repeater length: 30

27243   1675548 CTTTCAATTCTATTTTAGTCTTATTGGAAC TCCTGGAGTAGGCGACTTGCTTGAGACTCCTATAA spacer 
length: 35 repeater length: 30

27244   1675614 CTTTCAATTCTATTTTAGTCTTATTGGAAC CGATTTTTCTCTCATTTCGTCTAAACTCTTTTAAG
27245   
27246   
27247   crispr 6
27248   1251396 GTTCCAATAAGACTAAAAGAGAATTGAAAG ACAAGAACATAGAAGCTGTAGCGCGGTTTGGCCAA spacer 

length: 35 repeater length: 30
27249   1251462 GTTCCAATAAGACTAAAAGAGAATTGAAAG CCCGTGCTCAGGGCCCTGGGCGTGGAGGACGTGAA spacer 

length: 35 repeater length: 30
27250   1251528 GTTCCAATAAGACTAAAAGAGAATTGAAAG CATCGACGATTCTGAGGACTAACGCTATCGTTACCG spacer 

length: 36 repeater length: 30
27251   1251595 GTTCCAATAAGACTAAAAGAGAATTGAAAG ATCATGGCTAAAGTTGCCTTTTAGCTCGGGGATTAG spacer 



length: 36 repeater length: 30
27252   1251662 GTTCCAATAAGACTAAAAGAGAATTGAAAG AGGGCATTATTGGTACCGCACCGACAAGATCCAGTTC spacer 

length: 37 repeater length: 30
27253   1251730 GTTCCAATAAGACTAAAAGAGAATTGAAAG GTGTTGGTTCTGACAAGTCCAGTTGAGTCAAAACG spacer 

length: 35 repeater length: 30
27254   1251796 GTTCCAATAAGACTAAAAGAGAATTGAAAG GTGGGTTCCTGACCACATCCTCTGGGTCAAAACCCC spacer 

length: 36 repeater length: 30
27255   1251863 GTTCCAATAAGACTAAAAGAGAATTGAAAG TTAGTCGTGTCCACCGAGTCGGGAGCGTAGAAGAGG spacer 

length: 36 repeater length: 30
27256   1251930 GTTCCAATAAGACTAAAAGAGAATTGAAAG ACGCTCAACGTGTTCTGCTTCACCCTGATACTTTGCA spacer 

length: 37 repeater length: 30
27257   1251998 GTTCCAATAAGACTAAAAGAGAATTGAAAG ACACCTTCTTCATCTCGGCATCGCTCATTCTCCTCGCG spacer 

length: 38 repeater length: 30
27258   1252067 GTTCCAATAAGACTAAAAGAGAATTGAAAG AGACTCTTTCCAGCCAGTTGTGAATCCCTTCTCGAA spacer 

length: 36 repeater length: 30
27259   1252134 GTTCCAATAAGACTAAAAGAGAATTGAAAG GGATTTCCCCGACCCGGGGTCCCCTGTCAGGGTAAT spacer 

length: 36 repeater length: 30
27260   1252201 GTTCCAATAAGACTAAAAGAGAATTGAAAG TCTTCAGCTCCAACGGAGTTATAGGCTCTGAATCGTA spacer 

length: 37 repeater length: 30
27261   1252269 GTTCCAATAAGACTAAAAGAGAATTGAAAG ATGGATAGATTGCCCAAATGGGTGTAATAGTGTTGTAAGAACG 

spacer length: 43 repeater length: 30
27262   1252343 GTTCCAATAAGACTAAAAGAGAATTGAAAG GGTGCAGCACTACTTCAAGAAGATGTTTCCCGCTCCT spacer 

length: 37 repeater length: 30
27263   1252411 GTTCCAATAAGACTAAAAGAGAATTGAAAG TTATCATGCATCTCAAAGCAAATCCAGAAATGTGGAG spacer 

length: 37 repeater length: 30
27264   1252479 GTTCCAATAAGACTAAAAGAGAATTGAAAG TCTTGTTCTAGCTCTCTTAGCACTTCATAGAGCTT spacer 

length: 35 repeater length: 30
27265   1252545 GTTCCAATAAGACTAAAAGAGAATTGAAAG GTGGTTTTACTGGCAAATAGTGGTTCCTTGGCCAC spacer 

length: 35 repeater length: 30
27266   1252611 GTTCCAATAAGACTAAAAGAGAATTGAAAG ACCAGACTGCGGGATTTAGGACGGCAACAATACCA spacer 

length: 35 repeater length: 30
27267   1252677 GTTCCAATAAGACTAAAAGAGAATTGAAAG TCATATAAGGGTTGGGTGTTGAGGATGTCAAGGATG spacer 

length: 36 repeater length: 30
27268   1252744 GTTCCAATAAGACTAAAAGAGAATTGAAAG CGTCGCGGGGTCAGAAAGGGCTTTTAGCGAGGGCTTGC spacer 

length: 38 repeater length: 30
27269   1252813 GTTCCAATAAGACTAAAAGAGAATTGAAAG ACCTATCAAGAACACGCCTCATCTCCTCCGCCTCCC spacer 

length: 36 repeater length: 30
27270   1252880 GTTCCAATAAGACTAAAAGAGAATTGAAAG TCACGAGCTTTCTATCTCCCTGCGTCGTAATGTCTCG spacer 

length: 37 repeater length: 30
27271   1252948 GTTCCAATAAGACTAAAAGAGAATTGAAAG AGAGGCTCTTCCTGCAAGTGGTCCTTCCCTCAGTA spacer 

length: 35 repeater length: 30
27272   1253014 GTTCCAATAAGACTAAAAGAGAATTGAAAG ACGTATCCCCACACCTCGCCGGCAATCGCTTCTATA spacer 

length: 36 repeater length: 30
27273   1253081 GTTCCAATAAGACTAAAAGAGAATTGAAAG TGTCAAAAATCACCTGGCCCTCCGTCACGGCTTCCT spacer 

length: 36 repeater length: 30
27274   1253148 GTTCCAATAAGACTAAAAGAGAATTGAAAG AGGGTTCGTAGTGGCCGAACTGTGCCATTCTGTCG spacer 

length: 35 repeater length: 30
27275   1253214 GTTCCAATAAGACTAAAAGAGAATTGAAAG TATATGGACAAAACGGTCTTAACAGAAAACAATATAAG spacer 

length: 38 repeater length: 30
27276   1253283 GTTCCAATAAGACTAAAAGAGAATTGAAAG GAGGGCAAGGAGTACACCATAGAGTCCCGCAACCTCA spacer 

length: 37 repeater length: 30
27277   1253351 GTTCCAATAAGACTAAAAGAGAATTGAAAG CTCTTGTCATACCAGATGCCGTTTGCTGGGTCAATT spacer 

length: 36 repeater length: 30
27278   1253418 GTTCCAATAAGACTAAAAGAGAATTGAAAG AGAATCTTCTTCGCCTGCATTTCCTCCAGGACTTTGTTGGTGG 

spacer length: 43 repeater length: 30
27279   1253492 GTTCCAATAAGACTAAAAGAGAATTGAAAG CAAGAAAAACTACGATACCATAACGGACGATGAGT spacer 

length: 35 repeater length: 30
27280   1253558 GTTCCAATAAGACTAAAAGAGAATTGAAAG AAGTTTTTACTCGTTTCCCCCTATACTATTCTTAG
27281   
27282   
27283   crispr 7
27284   498126 GTTCCAATAAGACTAGAAGAGAATTGAAAA AGGTGATCCCACATCCAATTATATACGTTGATGAACA spacer 

length: 37 repeater length: 30
27285   498194 GTTCCAATAAGACTAGAAGAGAATTGAAAA CAAGCCACTTCAGATCCCTGTAGAGCTCACATCTGA spacer 

length: 36 repeater length: 30
27286   498261 GTTCCAATAAGACTAGAAGAGAATTGAAAA GTCCTCTATCGCGTCGGGGTCGAGGTAGCCGTTCT spacer 

length: 35 repeater length: 30
27287   498327 GTTCCAATAAGACTAGAAGAGAATTGAAAA TGGGCGGTGTTGTAGAGCTGGAGGACTATGTCGAAC spacer 

length: 36 repeater length: 30
27288   498394 GTTCCAATAAGACTAGAAGAGAATTGAAAA TTTTGGTTTTGTTCGTTTAATACTCTCTTCTAGGGG
27289   



27290   
27291   GCA_001647085.1_ASM164708v1_genomic.fna(findCrispr):
27292   START       REPEAT                           

SPACER                                             
27293   crispr 1
27294   147822 GACTCTAGGAGAATTGA AAGAGGGTGGGCCAAATTGGGCCATAGTGGGCCGTTTAAGCGTTGCAATA spacer 

length: 50 repeater length: 17
27295   147890 GACTCTAGGAGAATTGA AAGCTTTGAGCTTTTAGTGTTCTCAGGAATAAGACTAACCGTTGCAATA spacer 

length: 49 repeater length: 17
27296   147957 GACTCTAGGAGAATTGA AAGAAATATCTAAGCTTAATACAGCTCCCGGTTGAGTGGGTTGCAATA spacer 

length: 48 repeater length: 17
27297   148023 GACTCTAGGAGAATTGA AAGTCGCTGTCTTGGTCATCATCTATATAATGAAAGTAGTGTTGCAATA spacer 

length: 49 repeater length: 17
27298   148090 GACTCTAGGAGAATTGA AAGATGCAGTATTTGATGCTATCGAGCCGACAATCGCAAGTTGCAATA spacer 

length: 48 repeater length: 17
27299   148156 GACTCTAGGAGAATTGA AAGCTTCAGAGCCGTCCACATACACATGAACGCTCTTATAGTTGCAATA spacer 

length: 49 repeater length: 17
27300   148223 GACTCTAGGAGAATTGA AAGGTTGATGGGTACGTCAAAGAAATTGAAAATTTAACTCCTGTTGCAATA spacer 

length: 51 repeater length: 17
27301   148292 GACTCTAGGAGAATTGA AAGTTCAAGGACGAATATATCTTCAAGTTCACCAGCTATACGTTGCAATA spacer 

length: 50 repeater length: 17
27302   148360 GACTCTAGGAGAATTGA AAGATATCCACCCGTATCACCTCCGTTCTTTTTTTCTTCCGTTGCAATA spacer 

length: 49 repeater length: 17
27303   148427 GACTCTAGGAGAATTGA AAGAAGGATGACCCAATATCAAATTTTAAGTTTGCTGAAAGTTGCAATA spacer 

length: 49 repeater length: 17
27304   148494 GACTCTAGGAGAATTGA AAGAGTGGTCGAAGGTCATGTTAGGTATAAGAACGTTCCGTTGCAATA spacer 

length: 48 repeater length: 17
27305   148560 GACTCTAGGAGAATTGA AAGAAGTCTGGAAGAATTCCTGCCAAGCCTCCTTTATACTGTTGCAATA spacer 

length: 49 repeater length: 17
27306   148627 GACTCTAGGAGAATTGA AAGCCCGAAGCGCTTTCAGGGAATACCCAGGTCGCAGACGGTTGCAATA spacer 

length: 49 repeater length: 17
27307   148694 GACTCTAGGAGAATTGA AAGACTGGTAAATGAATGTACACTTCTACTTTGTTCCTCCGTTGCAATA spacer 

length: 49 repeater length: 17
27308   148761 GACTCTAGGAGAATTGA AAGTAGTCCATTTGTTTGTATATTGTCCTCATTTCTTCGTGTTGCAATA spacer 

length: 49 repeater length: 17
27309   148828 GACTCTAGGAGAATTGA AAGTTCTGAAGGACAGCCAAGGCAATGAAGTCTGGAGCGATGTTGCAATA spacer 

length: 50 repeater length: 17
27310   148896 GACTCTAGGAGAATTGA GAAAGGCAGTAATATAAAGTATCCGCTACCCTTACCAATTTGCGGTTGCA
27311   
27312   
27313   crispr 2
27314   1926601 GTAGG ACAGAATTGTGTGGAAACCGCAGTAACAATACCACTAAAACTACCCGCTGGAAAATGTTTC spacer 

length: 61 repeater length: 5
27315   1926668 GTAGG 

ACAGAATTGTGTGGAAACCGTATTCCTTGGCGATATACTTGATGGTGAGGAGATGTTTCAGTAGGACAGAATTGTGTGGAAACTAA
GGGGATGGCTGAGCTTCATATGGCAATGGTCCAGTTTC spacer length: 124 repeater length: 5

27316   1926798 GTAGG ACAGAATTGTGTGGAAACCGCCTGTGGTGAGTGGTATAGATACTGGACTGAAGAAGGTTTC spacer 
length: 61 repeater length: 5

27317   1926865 GTAGG ACAGAATTGTGTGGAAACCTGAACATTCTCATTCTGGTCCTGCGGTCGTACACTGGTTTC spacer 
length: 60 repeater length: 5

27318   1926931 GTAGG GACTCTAGGAGAATTGAAAGGCAGTAATATAAAGTATCCGCTACCCTTACCAATTTGCGG
27319   
27320   
27321   crispr 3
27322   1383233 TTCAATTCTCCTAGAGTCTTATTGCAA TGGACGAGTTTGCGCTTAATAAGTCGAAATTCATTAATG spacer 

length: 39 repeater length: 27
27323   1383300 TTCAATTCTCCTAGAGTCTTATTGCAA CTTAAGCCAGAGGGTTTTCCGGTTAAGCGGTTCGTCTTTG spacer 

length: 40 repeater length: 27
27324   1383368 TTCAATTCTCCTAGAGTCTTATTGCAA 

CCAGGGGTAACTATTCATGACGTAGAGACCGCTGTGAATTGGACGGTTTCAATTCTCCTAGATTCTTATTGCAACTTGGTATTGGC
GGGCTCATTGGGAGCTCCCATCACCAAG spacer length: 114 repeater length: 27

27325   1383510 TTCAATTCTCCTAGAGTCTTATTGCAA CTACGCTTTATATATTTGCTCATAACTTCGACTTCGATG spacer 
length: 39 repeater length: 27

27326   1383577 TTCAATTCTCCTAGAGTCTTATTGCAA CATTGTAAGTTTCGCAACAGGAGTGGGTATTGCACTCTG spacer 
length: 39 repeater length: 27

27327   1383644 TTCAATTCTCCTAGAGTCTTATTGCAA 
CCGGTTTTCCTTTTCATTGATGAGGTCCAGAACCTTTGTTTCAATTATCCTAGAGTCTTATTGCAACCTTAGATTGTTGAACCTTC
CCAAGAACCCGAAAGATTAAG spacer length: 107 repeater length: 27

27328   1383779 TTCAATTCTCCTAGAGTCTTATTGCAA 
CTATAAGAGCGTTCATGTGCAACCTTAGATTGTTGAACCTTCCCAAGAGCCCGAAAGATTAAG spacer length: 63 
repeater length: 27



27329   1383870 TTCAATTCTCCTAGAGTCTTATTGCAA CACACCGGAGGTCCAGACGTCCTTACGTACAAAGTCTAG spacer 
length: 39 repeater length: 27

27330   1383937 TTCAATTCTCCTAGAGTCTTATTGCAA CCTCCTACAGTATTTTGTTAGGGACATTCGAACGGCGGAG spacer 
length: 40 repeater length: 27

27331   1384005 TTCAATTCTCCTAGAGTCTTATTGCAA CGTCGACCACGCAATATAAGGCGCTGTAAAAGAAT spacer 
length: 35 repeater length: 27

27332   1384068 TTCAATTCTCCTAGAGTCTTATTGCAA CGATACAAACCCGAGCGCGACTTATATTAGTATAGG spacer 
length: 36 repeater length: 27

27333   1384132 TTCAATTCTCCTAGAGTCTTATTGCAA CACTGGCAGTCTCGACGCGAGCTATCTCACAAGCAGACTG spacer 
length: 40 repeater length: 27

27334   1384200 TTCAATTCTCCTAGAGTCTTATTGCAA CCATTCGTCGTTGTTATTGTATAGTTACTAATGTCGATG spacer 
length: 39 repeater length: 27

27335   1384267 TTCAATTCTCCTAGAGTCTTATTGCAA CTGCTGTTGTACTATGCAGCAGAAAACAGCGTAACAATG spacer 
length: 39 repeater length: 27

27336   1384334 TTCAATTCTCCTAGAGTCTTATTGCAA CCTAATGTGTCGATTATCTGGTTTGCGATTTTGTCATG spacer 
length: 38 repeater length: 27

27337   1384400 TTCAATTCTCCTAGAGTCTTATTGCAA CACGGCAACGCGGTTTTGACTTTTTCGATGATTTTGAG spacer 
length: 38 repeater length: 27

27338   1384466 TTCAATTCTCCTAGAGTCTTATTGCAA CCCGTCAAAGTTCGGCGACCTCATCTACTACAAGGTCAG spacer 
length: 39 repeater length: 27

27339   1384533 TTCAATTCTCCTAGAGTCTTATTGCAA CCCAGTTCCAAAGCCTAGCCAGAAGCCATCCTTACATG spacer 
length: 38 repeater length: 27

27340   1384599 TTCAATTCTCCTAGAGTCTTATTGCAA CGCCATGAATCCCATTGCTCCCATAAAGCTCGCAACTGG spacer 
length: 39 repeater length: 27

27341   1384666 TTCAATTCTCCTAGAGTCTTATTGCAA GGCGGCTTTTTCCTTTTTCTGCCTAACAAAAGATTATGA
27342   
27343   
27344   crispr 4
27345   1845174 GTTGCAATAAGACTCTAGGAGAATTGAAAA TATCGTTGGTATATTGCTCGTATTGCGGGGTCAGTG spacer 

length: 36 repeater length: 30
27346   1845241 GTTGCAATAAGACTCTAGGAGAATTGAAAA CCACCACCACGTTGCATAAGCCAGCGCCTCCTTTTC spacer 

length: 36 repeater length: 30
27347   1845308 GTTGCAATAAGACTCTAGGAGAATTGAAAA TATCAGTTGACGCTACAAGCGACCAGGTGTTCCCAC spacer 

length: 36 repeater length: 30
27348   1845375 GTTGCAATAAGACTCTAGGAGAATTGAAAA GTGGCGAGATTAGTGATGGACCACATGAGCTTAGCG spacer 

length: 36 repeater length: 30
27349   1845442 GTTGCAATAAGACTCTAGGAGAATTGAAAA CTCCTACTGCAATTTTCACATCAAGCGCGTAACCG spacer 

length: 35 repeater length: 30
27350   1845508 GTTGCAATAAGACTCTAGGAGAATTGAAAA TTACTGCCCTATCAAGTCCGTAACCTAGAGGATGCC spacer 

length: 36 repeater length: 30
27351   1845575 GTTGCAATAAGACTCTAGGAGAATTGAAAA TGCATCTTCGACCTCCTCAATGACTTCGCTCACGCT spacer 

length: 36 repeater length: 30
27352   1845642 GTTGCAATAAGACTCTAGGAGAATTGAAAA ACGGAAGAAGAGAGAAGATACTTCAAAGGGCTTGCA spacer 

length: 36 repeater length: 30
27353   1845709 GTTGCAATAAGACTCTAGGAGAATTGAAAA TAAAGTATCCGCTACCCTTACCAATTTGCGGTTGCA
27354   
27355   
27356   GCA_001719125.1_ASM171912v1_genomic.fna(findCrispr):
27357   START       REPEAT                           

SPACER                                             
27358   crispr 1
27359   2667464 ATGT 

TTTAGTTTCTTGTCGTTAGTACAAAGAGCTAGCCAGGACAGATAAGAAGCTACTTATAACGTTTTAGTTTCTTGTCGTTAGTACAT
TTTCTCAGGGGATATTCTACGTTATTTGTT spacer length: 116 repeater length: 4

27360   2667585 ATGT 
TTTAGTTTCTTGTCGTTAGTACGATATTTCACGTTATGCAATACACAATTTTGAGAAAGTTTTAGTTTCTTGTCGTTAGTACAAGG
GGTTAACAGCTTAATGGAGTTCTATTATGAGTTTTAGTTTCTTGTCGTTAGTACTAGGGTTTTACATAGGAAGGCTTCCAAAAGGC
 spacer length: 172 repeater length: 4

27361   2667762 ATGT 
TTTAGTTTCTTGTCGTTAGTACACTAAAAGCAATAATTTACCAGTTTTTGTAAAATATTTGAGTTTTAGTTTCTTGTCGTTAGTAC
ATTGTTGTATTTATTTGTCACTGGCAACCCA spacer length: 117 repeater length: 4

27362   2667884 ATGT 
ACAAGAAACTAAAACTCAAACTTCTCGGTGAAGAGGACATGGAATGCAGGGTACTAACGACAAGAAACTAAAACGTGCCGGTAGTG
CCGGTGCCGGTGGTAGTGGTGGGTACTAACG

27363   
27364   
27365   crispr 2
27366   14330 CTTTCAATCCCGTTAAGGAT GCATCAAATGTGTGAAGCACAAATCGATCCCCAAATCCAGGAAT spacer 

length: 44 repeater length: 20
27367   14395 CTTTCAATCCCGTTAAGGAT ACATCTCGTGTTCTTAGCCAATTTGTACAACAAATAACAAAGTG spacer 

length: 44 repeater length: 20



27368   14460 CTTTCAATCCCGTTAAGGAT ACATCTTGAGCAGACACAGGAATAGCATGGGTTGGAACAATTTA spacer 
length: 44 repeater length: 20

27369   14525 CTTTCAATCCCGTTAAGGAT GCATCGAGGAAGATAAGGACACTGATCCTCGTAACTGATGGCA spacer 
length: 43 repeater length: 20

27370   14589 CTTTCAATCCCGTTAAGGAT GCATCGGAACCGTATAAGGAATACATACATAGGGCATGGGGGA spacer 
length: 43 repeater length: 20

27371   14653 CTTTCAATCCCGTTAAGGAT GCATCAGGTGGTGAGACATTCCTTTACCTAAATCAAACTATA spacer length: 
42 repeater length: 20

27372   14716 CTTTCAATCCCGTTAAGGAT GCATCAGATCCACCTAGCGTTACTAAGTTTACGGAAAGAGAG spacer length: 
42 repeater length: 20

27373   14779 CTTTCAATCCCGTTAAGGAT GCATCGGGATCTTTGATGTAATTTACGGTCTATCGTTCCTAG spacer length: 
42 repeater length: 20

27374   14842 CTTTCAATCCCGTTAAGGAT GCATCGTGAACTGGGATTACTAAAGTGGGAAAATGAGGATAAGC spacer 
length: 44 repeater length: 20

27375   14907 CTTTCAATCCCGTTAAGGAT GCATCAAGCCACAATATTATGCTTTAGCAAAAATACAAGTACAT spacer 
length: 44 repeater length: 20

27376   14972 CTTTCAATCCCGTTAAGGAT GCATCGTCTATTATATGTCACTGATTACCAATGTTAAAATTG spacer length: 
42 repeater length: 20

27377   15035 CTTTCAATCCCGTTAAGGAT GCATCTCATATAAGCTGTATGATTGCCATACAATTTTGTAAA spacer length: 
42 repeater length: 20

27378   15098 CTTTCAATCCCGTTAAGGAT GCATCAGTAAACAAACATTTGCTCTAGTTCAGCAGAGCACACAGT spacer 
length: 45 repeater length: 20

27379   15164 CTTTCAATCCCGTTAAGGAT GCATCCATACCGAATGGGGCACAGAGTCACAATGTTGCTTATG spacer 
length: 43 repeater length: 20

27380   15228 CTTTCAATCCCGTTAAGGAT GCATCAAAAAATCAATTTCTATAGTATAAAGATTTTAGAAGAAA spacer 
length: 44 repeater length: 20

27381   15293 CTTTCAATCCCGTTAAGGAT GCATCAAAAAAATATGATATAAACTTTTTATACAAAAGATTTCTAT spacer 
length: 46 repeater length: 20

27382   15360 CTTTCAATCCCGTTAAGGAT GCATCCAGTCTCAAACCACACAAACCCAAATTAAACAAAAATCC spacer 
length: 44 repeater length: 20

27383   15425 CTTTCAATCCCGTTAAGGAT GCATCTTGATGAGAGCAGACCCAGTAACAGCTATGAATTCTTTTT spacer 
length: 45 repeater length: 20

27384   15491 CTTTCAATCCCGTTAAGGAT GCATCTTTTTTTATACGCAGATGTTAATAAACTGAAAATAGTTT spacer 
length: 44 repeater length: 20

27385   15556 CTTTCAATCCCGTTAAGGAT GCATCGTTTGGATGCTGGGTCTGCACCGTAGTCAAGAACGAT spacer length: 
42 repeater length: 20

27386   15619 CTTTCAATCCCGTTAAGGAT GCATCAGTAAACAAACATTTGCTCTAGTTCAGCAGAGCACACAGT spacer 
length: 45 repeater length: 20

27387   15685 CTTTCAATCCCGTTAAGGAT GCATCCATACCGAATGGGGCACAGAGTCACAATGTTGCTTATG spacer 
length: 43 repeater length: 20

27388   15749 CTTTCAATCCCGTTAAGGAT GCATCAAAAAATCAATTTCTATAGTATAAAGATTTTAGAAGAAA spacer 
length: 44 repeater length: 20

27389   15814 CTTTCAATCCCGTTAAGGAT GCATCAAAAAAATATGATATAAACTTTTTATACAAAAGATTTCTAT spacer 
length: 46 repeater length: 20

27390   15881 CTTTCAATCCCGTTAAGGAT GCATCCAGTCTCAAACCACACAAACCCAAATTAAACAAAAAATCC spacer 
length: 45 repeater length: 20

27391   15947 CTTTCAATCCCGTTAAGGAT GCATCTTGATGAGAGCAGACCCAGTAACAGCTATGAATTCTTTTT spacer 
length: 45 repeater length: 20

27392   16013 CTTTCAATCCCGTTAAGGAT GCATCTTTTTTTATACGCAGATGTTAATAAACTGAAAATAGTTT spacer 
length: 44 repeater length: 20

27393   16078 CTTTCAATCCCGTTAAGGAT GCATCGTTTGGATGCTGGGTCTGCACCGTAGTCAAGAACGAT spacer length: 
42 repeater length: 20

27394   16141 CTTTCAATCCCGTTAAGGAT GCATCTATAAAAGGTTTATTAATATACGTTTTCATAATTTCTT spacer 
length: 43 repeater length: 20

27395   16205 CTTTCAATCCCGTTAAGGAT GCATCAGGGTGGCTAATGAGAGATGGTGAAACTGTTGAGAT spacer length: 
41 repeater length: 20

27396   16267 CTTTCAATCCCGTTAAGGAT GCATCCGGACATACTAATAGCGCTTAGCCAAGAACCTTTAACA spacer 
length: 43 repeater length: 20

27397   16331 CTTTCAATCCCGTTAAGGAT GCATCTTGCAGAGTTCACAGGTCACAAGTTAACTAAAAGA spacer length: 
40 repeater length: 20

27398   16392 CTTTCAATCCCGTTAAGGAT GCATCAGTAAACAAAATGTGTTGGTCTACAAACTTAATGTCAGAGA spacer 
length: 46 repeater length: 20

27399   16459 CTTTCAATCCCGTTAAGGAT GCATCAAATCACTATTTTTTAGACCTATGTTTTTACAAAATTATA spacer 
length: 45 repeater length: 20

27400   16525 CTTTCAATCCCGTTAAGGAT GCATCACAAAGAGAGCTATGAGCTTGGCTGTGACTGTCATG spacer length: 
41 repeater length: 20

27401   16587 CTTTCAATCCCGTTAAGGAT GCATCATATTCTCTTCTAACACTTCATAGTCTTCTAATGTGTT spacer 
length: 43 repeater length: 20

27402   16651 CTTTCAATCCCGTTAAGGAT GCATCCATCCCTATTAACATTAAGGATCCCAGAGGATGGG spacer length: 
40 repeater length: 20

27403   16712 CTTTCAATCCCGTTAAGGAT GCATCAAAAGGCTAGTAGTTAAAGATGAGCTCAACGTTTACG spacer length: 



42 repeater length: 20
27404   16775 CTTTCAATCCCGTTAAGGAT GCATCTGTGATGAATATTATTCGTTATGAGCCCCTAGATTTTA spacer 

length: 43 repeater length: 20
27405   16839 CTTTCAATCCCGTTAAGGAT GCATCACTATTTTTCTCTTGATGTGCCCCCTAAATTTTGTGAAC spacer 

length: 44 repeater length: 20
27406   16904 CTTTCAATCCCGTTAAGGAT GCATCAATATCTCACTGATCTTATACTTTATCATTCCAATCT spacer length: 

42 repeater length: 20
27407   16967 CTTTCAATCCCGTTAAGGAT GCATCTGCGAGATAAGGAAAGGAGTCCAGCAATCGAATCAA spacer length: 

41 repeater length: 20
27408   17029 CTTTCAATCCCGTTAAGGAT GCATCTAAAGATTATTACCTTATTATAAGGGTGAAACAAATG spacer length: 

42 repeater length: 20
27409   17092 CTTTCAATCCCGTTAAGGAT GCATCTTAAAGTCAGTGATTGGTAATAGGAAAATTATTGGACATT spacer 

length: 45 repeater length: 20
27410   17158 CTTTCAATCCCGTTAAGGAT GCATCAAGAGGATAGCTGAGAAGTTTAAAGAGAAATATGGAG spacer length: 

42 repeater length: 20
27411   17221 CTTTCAATCCCGTTAAGGAT GCATCGTTGAGAGTAAGACCTAGGGAAGGGTTTGATATATTTGCTC spacer 

length: 46 repeater length: 20
27412   17288 CTTTCAATCCCGTTAAGGAT GCATCTAAAAGGTGCGGATAAGGGTAAAAAGTACGTATTAG spacer length: 

41 repeater length: 20
27413   17350 CTTTCAATCCCGTTAAGGAT GCATCCTAGCGTTGAAACGTAACATCACTAGGAGCGAGCTTAT spacer 

length: 43 repeater length: 20
27414   17414 CTTTCAATCCCGTTAAGGAT GCATCAAAAAACTAATTTTTCGATTTTTTCAAAAAGGCTTA spacer length: 

41 repeater length: 20
27415   17476 CTTTCAATCCCGTTAAGGAT GCATCGTTACTCACGACATGGTCTTTTCGGCAATAAAGAGATTA spacer 

length: 44 repeater length: 20
27416   17541 CTTTCAATCCCGTTAAGGAT GCATCAAACCTATGGAAAATTAACCCCTTAAACTTCAAGATG spacer length: 

42 repeater length: 20
27417   17604 CTTTCAATCCCGTTAAGGAT GCATCCCAGATACATCGCCAGAAGGTACACCGAAACTGTTATA spacer 

length: 43 repeater length: 20
27418   17668 CTTTCAATCCCGTTAAGGAT GCATCTGATTTCTTGTGATCTTATGCGAAATCTTGCGAAATC spacer length: 

42 repeater length: 20
27419   17731 CTTTCAATCCCGTTAAGGAT GCATCAAAGAACCTGCAGGAACTCTGGCACGGGATAAAAAATA spacer 

length: 43 repeater length: 20
27420   17795 CTTTCAATCCCGTTAAGGAT GCATCATCAAGGTAAACCCTCAGACTATATAGTGACTCCTTCCC spacer 

length: 44 repeater length: 20
27421   17860 CTTTCAATCCCGTTAAGGAT GCATCTTGTTTACTCCCCAGTGTACACTTAATAAAAAAAGG spacer length: 

41 repeater length: 20
27422   17922 CTTTCAATCCCGTTAAGGAT GCATCCTAATATAATCTAGATCTTTGCCCTCCATTTTATAATA spacer 

length: 43 repeater length: 20
27423   17986 CTTTCAATCCCGTTAAGGAT GCATCGCTGGGCCAACGACAGAAGCTACATCTTTCATTGCATTA spacer 

length: 44 repeater length: 20
27424   18051 CTTTCAATCCCGTTAAGGAT GCATCATATTCAAAGTGCGTATACTTATAAACTCTCTGACATTT spacer 

length: 44 repeater length: 20
27425   18116 CTTTCAATCCCGTTAAGGAT GCATCCTTCTATAAACTGTTGAATTTCCTCTTTTGTCCCAATA spacer 

length: 43 repeater length: 20
27426   18180 CTTTCAATCCCGTTAAGGAT GCATCATATCATTCCAGCGGATCAAATGGGAAATCATATCCACGTA spacer 

length: 46 repeater length: 20
27427   18247 CTTTCAATCCCGTTAAGGAT AAAGACGTAACTTTTCCCCGTTTTTCTCATGAAGTTTACGAGAAAC
27428   
27429   
27430   crispr 3
27431   2634609 GCATCCCATAAGGGATTGAAAG TAGCCCACGCGAAAAATATCATATCGATAAAATCTCCCAAGA spacer 

length: 42 repeater length: 22
27432   2634674 GCATCCCATAAGGGATTGAAAG AAATAATAGTTTTCAAAATTCTGTGGCGTCCACAAGTCCACAGA spacer 

length: 44 repeater length: 22
27433   2634741 GCATCCCATAAGGGATTGAAAG ATTTCTTTCATGTATGAAATACACTGTGGGTCATTGATTGA spacer 

length: 41 repeater length: 22
27434   2634805 GCATCCCATAAGGGATTGAAAG AAATTTACATTATTTTGTAATCTATTACAGACACAAAAATGA spacer 

length: 42 repeater length: 22
27435   2634870 GCATCCCATAAGGGATTGAAAG ACCCATTAAGCCAATACGGATATAATAGTAACATAGGGTTGTGA spacer 

length: 44 repeater length: 22
27436   2634937 GCATCCCATAAGGGATTGAAAG GAAGTTTTTATTTGATTATATATATCTTTCCAGCTCGTCATGGA spacer 

length: 44 repeater length: 22
27437   2635004 GCATCCCATAAGGGATTGAAAG AAATTTCCCGATAAACTCATCATACCTAAATAGTAAAAACGA spacer 

length: 42 repeater length: 22
27438   2635069 GCATCCCATAAGGGATTGAAAG CTCACTATATAAAAATAATTTTAGCAAAAGATTTTCTGAGA spacer 

length: 41 repeater length: 22
27439   2635133 GCATCCCATAAGGGATTGAAAG TTTAGAAATTGCATTCCTATCACCATTGTTGTAATGGA spacer length: 

38 repeater length: 22
27440   2635194 GCATCCCATAAGGGATTGAAAG TATTTTTTGGTATTGGCAGTTATCGTTAGAAAGTAAGGA spacer 

length: 39 repeater length: 22



27441   2635256 GCATCCCATAAGGGATTGAAAG GGTTCAACAGTCTACCCAGTTTGAATCTTTAGCCTACACAACGA spacer 
length: 44 repeater length: 22

27442   2635323 GCATCCCATAAGGGATTGAAAG TTGATGAAATTGTATATTAGTAAATACAAACTCTGTCCCAGA spacer 
length: 42 repeater length: 22

27443   2635388 GCATCCCATAAGGGATTGAAAG TACGCTTTTTCGATCTCGTTCTTTATTTCGTCCAAACTTGA spacer 
length: 41 repeater length: 22

27444   2635452 GCATCCCATAAGGGATTGAAAG TTTGGATATGATTTCGCCGAAACCCATAACTTGTTTAACTGA spacer 
length: 42 repeater length: 22

27445   2635517 GCATCCCATAAGGGATTGAAAG CTCACCTTGTAATACATACACTTCTTGAAGTCAGTAAAAGA spacer 
length: 41 repeater length: 22

27446   2635581 GCATCCCATAAGGGATTGAAAG TTATCGATTTGTTAATCGGCTTAATGGTCGCAGGTCTCGTAGA spacer 
length: 43 repeater length: 22

27447   2635647 GCATCCCATAAGGGATTGAAAG TGTTTGTTGAAAATCTTTACAGCAATTTCAAAGTAAGACTCGA spacer 
length: 43 repeater length: 22

27448   2635713 GCATCCCATAAGGGATTGAAAG CTTTTCACTAAAATTTTTTAGTTTATAAATGTCTTTACGGA spacer 
length: 41 repeater length: 22

27449   2635777 GCATCCCATAAGGGATTGAAAG TCTTTCACGATAAAAGTCTACAATAGAATTGCTGGAAATGA spacer 
length: 41 repeater length: 22

27450   2635841 GCATCCCATAAGGGATTGAAAG AACCCACCTATTACTATAGGGGTTTTATCTGGTTTACTCGA spacer 
length: 41 repeater length: 22

27451   2635905 GCATCCCATAAGGGATTGAAAG AAATAATAACAGTATTATTCCCATAACCATGCCTGCTCCGAGA spacer 
length: 43 repeater length: 22

27452   2635971 GCATCCCATAAGGGATTGAAAG AAATCAGCTACAATCCAGAAATGTATTCCAATTTTTTACGGA spacer 
length: 42 repeater length: 22

27453   2636036 GCATCCCATAAGGGATTGAAAG TCGGGTACCCAGATCTCACGGTTTTTTATCTTGAGGCATGA spacer 
length: 41 repeater length: 22

27454   2636100 GCATCCCATAAGGGATTGAAAG ATAAAGATATTTAGAAAAAGGGAAATAGAAGAAATAGAAAGA spacer 
length: 42 repeater length: 22

27455   2636165 GCATCCCATAAGGGATTGAAAG CTATTAAATTTGTAAACCTTTACTGGATTACTGTGCGAAGGA spacer 
length: 42 repeater length: 22

27456   2636230 GCATCCCATAAGGGATTGAAAG CAGTTCATAGTTTCTAAGATTTTCTTTTTGTAATCTCTTAGA spacer 
length: 42 repeater length: 22

27457   2636295 GCATCCCATAAGGGATTGAAAG GCTGGTATTAGCCTTAAGTCACTATTAATTACATTCAAGA spacer 
length: 40 repeater length: 22

27458   2636358 GCATCCCATAAGGGATTGAAAG ATATGTAGCCTTTCCAATAGCTCGTCTATGTCGCCCTCAGGA spacer 
length: 42 repeater length: 22

27459   2636423 GCATCCCATAAGGGATTGAAAG 
ATATCAAAAACCCTTAAGTCTGTTTCACTATCCTTTATAACGAAGCATCCCATAAGGGGTTGAAAGACCGTTTCCAGTATTTCTGA
GATAATATCGCCCTTCATTGA spacer length: 107 repeater length: 22

27460   2636553 GCATCCCATAAGGGATTGAAAG TAAATTCACCGAGTTATTGCATCTTTCGCGTCTGGGCTTTGA spacer 
length: 42 repeater length: 22

27461   2636618 GCATCCCATAAGGGATTGAAAG TCTTCAGCCTTTGCAATAATAAGCATATTTTGGTCTTCGTGA spacer 
length: 42 repeater length: 22

27462   2636683 GCATCCCATAAGGGATTGAAAG TTACCGTTCCTCAAGTGCCACAAGTAGTACACTGCATCAGA spacer 
length: 41 repeater length: 22

27463   2636747 GCATCCCATAAGGGATTGAAAG GTCCTACTTTGGTTATATTGTTTTTATGCATATACCTATGA spacer 
length: 41 repeater length: 22

27464   2636811 GCATCCCATAAGGGATTGAAAG ATAAGAAATACAAAGACTACACGCCGGACTTCTACGAGA spacer 
length: 39 repeater length: 22

27465   2636873 GCATCCCATAAGGGATTGAAAG ATTGGAAATTTTTCTCTTATCGGTTTTGGTATCGTCATTGA spacer 
length: 41 repeater length: 22

27466   2636937 GCATCCCATAAGGGATTGAAAG TAATCTCCTGCTATCGCCCTATTCATTGTAACGGTATCGCGA spacer 
length: 42 repeater length: 22

27467   2637002 GCATCCCATAAGGGATTGAAAG GGTAAATAGTCGTAGCGAGTCGTTTTCTCGTAAGTAAATGA spacer 
length: 41 repeater length: 22

27468   2637066 GCATCCCATAAGGGATTGAAAG AATTACTTCAGCTATATCTTCAGCTACGTTAAAAATACTAGA spacer 
length: 42 repeater length: 22

27469   2637131 GCATCCCATAAGGGATTGAAAG TCAATTTTCCAAACTTTGAATTTTGCAAACCGCAAAGTCTTGA spacer 
length: 43 repeater length: 22

27470   2637197 GCATCCCATAAGGGATTGAAAG TAAGTGTTCAATAAGGGAGTACTGAAATTAGAACTGGAGTGA spacer 
length: 42 repeater length: 22

27471   2637262 GCATCCCATAAGGGATTGAAAG ATTTTGTCACTTTGCACATTTAGATTAAAGTTGTCGAACAGA spacer 
length: 42 repeater length: 22

27472   2637327 GCATCCCATAAGGGATTGAAAG TAACGGTTAGCGAGATACAGTAGATTATTAATCTCATTCTCGGA spacer 
length: 44 repeater length: 22

27473   2637394 GCATCCCATAAGGGATTGAAAG ACGTAACTTTTCCCCGTTTTTCTCATGAAGTTTACGAGAAACTCGA spacer 
length: 46 repeater length: 22

27474   2637463 GCATCCCATAAGGGATTGAAAG GTTTTAAAATTTTGTTTTGAAAAATTATGTCCCCATATCTGA spacer 
length: 42 repeater length: 22

27475   2637528 GCATCCCATAAGGGATTGAAAG GTTAAGAAATTTACTAAATAATCGCCCACACATGTTTTCGTGA spacer 
length: 43 repeater length: 22



27476   2637594 GCATCCCATAAGGGATTGAAAG GTATTTTATTCGCTACATGTACTTAAAAATTGTATTTTTGA spacer 
length: 41 repeater length: 22

27477   2637658 GCATCCCATAAGGGATTGAAAG AACTTATAGACCTTCACTAGATTACTATGTAATTCACGCCCGA spacer 
length: 43 repeater length: 22

27478   2637724 GCATCCCATAAGGGATTGAAAG TTATCTCCCTCTTTTTCACCCTCAAATTTATCGAACTTTGA spacer 
length: 41 repeater length: 22

27479   2637788 GCATCCCATAAGGGATTGAAAG ATGATTTGTTGAACTATGTCCATAATTTTGTCGTTTAAGA spacer 
length: 40 repeater length: 22

27480   2637851 GCATCCCATAAGGGATTGAAAG ATTTCCAAAAGTTCTGATTTCTCAACATGATAATTTGAGATAAGA spacer 
length: 45 repeater length: 22

27481   2637919 GCATCCCATAAGGGATTGAAAG ATTTTGATTAATGTTAATTCCGCCAGGTGATGGATTATAAAGA spacer 
length: 43 repeater length: 22

27482   2637985 GCATCCCATAAGGGATTGAAAG ATTAATATAAGTATACATATAGTCACCCTGAGCAGAATTGA spacer 
length: 41 repeater length: 22

27483   2638049 GCATCCCATAAGGGATTGAAAG GTTTATTTATTAACCCCTATGCCTTATCTTTTCCTTCCCCT
27484   
27485   
27486   crispr 4
27487   2650011 ATCTTTCAATCCCGTTTGGGATGC ATCATGTTGAAGAAAGCCTTACTAAATGACGAATTTATTAT spacer 

length: 41 repeater length: 24
27488   2650077 ATCTTTCAATCCCGTTTGGGATGC TTCCACAACATATCACTGTGGAAACAACAACCATGGACA spacer 

length: 39 repeater length: 24
27489   2650141 ATCTTTCAATCCCGTTTGGGATGC ATATACCTCTGTCTAAAGATGATGTATATTGGATTACTT
27490   
27491   
27492   crispr 5
27493   67 GTACTAACGACAAGAAACTAAAAC TTAGGAGCCACTGTTCCAGAACCACCTGAGCCAGAG spacer length: 36 

repeater length: 24
27494   128 GTACTAACGACAAGAAACTAAAAC TCACAATAAAACACATTTTCCTTACCAGCTACAG spacer length: 34 

repeater length: 24
27495   187 GTACTAACGACAAGAAACTAAAAC GTTATAATAGTTGTTACATCCAAAAAATGAATAA spacer length: 34 

repeater length: 24
27496   246 GTACTAACGACAAGAAACTAAAAC GGAGGAAGTGCTAAGCTGTTGAAGTTCTGGGTCTTCA spacer length: 37 

repeater length: 24
27497   308 GTACTAACGACAAGAAACTAAAAC TTAGTAAAAAATTCTACATTTGATGTAAACATTTT spacer length: 35 

repeater length: 24
27498   368 GTACTAACGACAAGAAACTAAAAC TGCGTAAGATTTCCACCAACTTCATTACCA spacer length: 30 

repeater length: 24
27499   423 GTACTAACGACAAGAAACTAAAAC TTATGTCTTCAACTCCCCTTATTATAGGAGAAA spacer length: 33 

repeater length: 24
27500   481 GTACTAACGACAAGAAACTAAAAC TGCAGACGTCTGTAGTTTTACAGTATAATAATATAGA spacer length: 37 

repeater length: 24
27501   543 GTACTAACGACAAGAAACTAAAAC TTGAACAGTAAGCCTTATCAAACGGCATATCCAGA spacer length: 35 

repeater length: 24
27502   603 GTACTAACGACAAGAAACTAAAAC CTGTAGTTGTTTCCCGTATTGGTAAATAGGAGAAA spacer length: 35 

repeater length: 24
27503   663 GTACTAACGACAAGAAACTAAAAC TCAAACTTCTCGGTGAAGAGGACATGGAATGCAG spacer length: 34 

repeater length: 24
27504   722 GTACTAACGACAAGAAACTAAAAC GTGCCGGTAGTGCCGGTGCCGGTGGTAGTGGTG spacer length: 33 

repeater length: 24
27505   780 GTACTAACGACAAGAAACTAAAAC TTTCCACCATTAAGCGTATATGATGTGCCGTTAAGCGTT spacer length: 

39 repeater length: 24
27506   844 GTACTAACGACAAGAAACTAAAAC CCGAAGTGTAGACAGTCTGAGTAAGATTTCCA spacer length: 32 

repeater length: 24
27507   901 GTACTAACGACAAGAAACTAAAAC CCCTGAGTTCAGTTTGAGTCTGGTTTGGTAAGGTA spacer length: 35 

repeater length: 24
27508   961 GTACTAACGACAAGAAACTAAAAC ATATGGCTATTTTTAGAGCTACAATTTCAACTGTT spacer length: 35 

repeater length: 24
27509   1021 GTACTAACGACAAGAAACTAAAAC ATTTTCGAAATGCCTTAAGCCCTAACTCGATTT spacer length: 33 

repeater length: 24
27510   1079 GTACTAACGACAAGAAACTAAAAC AGAAATTTTAATGTGGGGGGGTGTATTTACCGCGA spacer length: 35 

repeater length: 24
27511   1139 GTACTAACGACAAGAAACTAAAAC GAAAATCCCGAGAATTTTGATCCGCTTTTAGACTT spacer length: 35 

repeater length: 24
27512   1199 GTACTAACGACAAGAAACTAAAAC TACAGGCTAGCATGCCCAATCATCTACCTTCAG spacer length: 33 

repeater length: 24
27513   1257 GTACTAACGACAAGAAACTAAAAC TAGCTCCAATTTGGTAATTCTACAGACCAGTTGA spacer length: 34 

repeater length: 24
27514   1316 GTACTAACGACAAGAAACTAAAAC AGAGATCGACAAAGACATTAGGGAACCTAATGA spacer length: 33 

repeater length: 24
27515   1374 GTACTAACGACAAGAAACTAAAAC ATAAAAATTTCCACAAGAGAAAGCTGAAAAAAG spacer length: 33 



repeater length: 24
27516   1432 GTACTAACGACAAGAAACTAAAAC AATAACTCTGGTACTGGTATCAGTAATTCTAATCCATA spacer length: 

38 repeater length: 24
27517   1495 GTACTAACGACAAGAAACTAAAAC TTACATGGTATTGGGTAGGTACAGTTTGGGACAGA spacer length: 35 

repeater length: 24
27518   1555 GTACTAACGACAAGAAACTAAAAC AATCTTGTTTCCATTAACGCGAGAGCTTCCTCTTT spacer length: 35 

repeater length: 24
27519   1615 GTACTAACGACAAGAAACTAAAAC TGTACATAGAGAGATGGGGCGATTTTGTTAGAAG spacer length: 34 

repeater length: 24
27520   1674 GTACTAACGACAAGAAACTAAAAC CTAGTAACCTTCTGGTATTCATATAATAATGGAATAT spacer length: 

37 repeater length: 24
27521   1736 GTACTAACGACAAGAAACTAAAAC TATCTACAAATCGTGTTGTTTAACGATCTCAAAA spacer length: 34 

repeater length: 24
27522   1795 GTACTAACGACAAGAAACTAAAAC AATCCAAATGATATTATTCAGATGAAATTAATTG spacer length: 34 

repeater length: 24
27523   1854 GTACTAACGACAAGAAACTAAAAC ATAAACGTAATTGAATGGGACGGCGTATCGGACA spacer length: 34 

repeater length: 24
27524   1913 GTACTAACGACAAGAAACTAAAAC GCATCAGAAAGGACTTCTGGTTTAGTGGGATATTATG spacer length: 

37 repeater length: 24
27525   1975 GTACTAACGACAAGAAACTAAAAC CCGACACTGTATCGCTCTCCGTGGACTGACCCAC spacer length: 34 

repeater length: 24
27526   2034 GTACTAACGACAAGAAACTAAAAC GTTAACCCGTTAGATACTAGTGGAAACATTAAGG spacer length: 34 

repeater length: 24
27527   2093 GTACTAACGACAAGAAACTAAAAC TGGTCGCTACCCGCATAGACCTTCCAGGCAGC spacer length: 32 

repeater length: 24
27528   2150 GTACTAACGACAAGAAACTAAAAC ATGAAAGATGTTACCATGTGGGATAATCATACC spacer length: 33 

repeater length: 24
27529   2208 GTACTAACGACAAGAAACTAAAAC ATCTCTAGTTTCCAAAGTAATAAAGGGGTTATCAG spacer length: 35 

repeater length: 24
27530   2268 GTACTAACGACAAGAAACTAAAAC ATGAGAGATGGAAGATTGATGATAATTCCAATAAA spacer length: 35 

repeater length: 24
27531   2328 GTACTAACGACAAGAAACTAAAAC AATACTCATATGATTAAGATAACCGGGGTGGTATAT spacer length: 36 

repeater length: 24
27532   2389 GTACTAACGACAAGAAACTAAAAC TCCATCCCCTAAATTCTGCGTTTTGTTTCTTTACT spacer length: 35 

repeater length: 24
27533   2449 GTACTAACGACAAGAAACTAAAAC AAAATGAATCTATCAATAATATATGGTTTTCTCCAA spacer length: 36 

repeater length: 24
27534   2510 GTACTAACGACAAGAAACTAAAAC TCGCCAAGCATCGATGGTTACGTCGTATTTTACAA spacer length: 35 

repeater length: 24
27535   2570 GTACTAACGACAAGAAACTAAAAC AATTAGTGCGGTAGATTTAAGGGTTAACGTATTGC spacer length: 35 

repeater length: 24
27536   2630 GTACTAACGACAAGAAACTAAAAC AACACAACCACATTGAACTATAACTATACAAAA spacer length: 33 

repeater length: 24
27537   2688 GTACTAACGACAAGAAACTAAAAC TCTTTTTCATTATTTTTGCTCTGGTATAGACGTCT spacer length: 35 

repeater length: 24
27538   2748 GTACTAACGACAAGAAACTAAAAC TAAGACTTATCACGCCAGTAACAAATATCCGCTTA spacer length: 35 

repeater length: 24
27539   2808 GTACTAACGACAAGAAACTAAAAC CCTTATTTACCCAGTAAACATAGAGTCCACTA spacer length: 32 

repeater length: 24
27540   2865 GTACTAACGACAAGAAACTAAAAC GAGTATCTAAGGGGGGTCAAGATAGGATATATTA spacer length: 34 

repeater length: 24
27541   2924 GTACTAACGACAAGAAACTAAAAC TCACGATGAGAACCGAGGGAAAAAAGGCATAT spacer length: 32 

repeater length: 24
27542   2981 GTACTAACGACAAGAAACTAAAAC TATTTCTGAAATCACTGGCAACTACATCAGCGA spacer length: 33 

repeater length: 24
27543   3039 GTACTAACGACAAGAAACTAAAAC TTTATGTTTTTGAACCTCCGGATCATCAAAATCGATAATCT spacer 

length: 41 repeater length: 24
27544   3105 GTACTAACGACAAGAAACTAAAAC GCCATTGAGTCAAGTTAGAGACATAGTTGCTACA spacer length: 34 

repeater length: 24
27545   3164 GTACTAACGACAAGAAACTAAAAC ATGTGAAAAAAGGGAGACAGCGAAAAAGATAATA spacer length: 34 

repeater length: 24
27546   3223 GTACTAACGACAAGAAACTAAAAC TGGCTTAGGGACTTAATATATCCATGTGGTTCCGTTCCAAA spacer 

length: 41 repeater length: 24
27547   3289 GTACTAACGACAAGAAACTAAAAC CTCTCATCTCAGCAAATAATGCCACTTTCAACAGGG spacer length: 36 

repeater length: 24
27548   3350 GTACTAACGACAAGAAACTAAAAC CTAACACCCCCACCACCAAAAAACCCCGGTAAG spacer length: 33 

repeater length: 24
27549   3408 GTACTAACGACAAGAAACTAAAAC ATCGAGAGGAATAAGCGGATATTTGTTACTGGCGTGATA spacer length: 

39 repeater length: 24
27550   3472 GTACTAACGACAAGAAACTAAAAC TCCATGGGTTGTCCTAGCATTTCGTAATCCTC spacer length: 32 

repeater length: 24



27551   3529 GTACTAACGACAAGAAACTAAAAC ACACTACACAATAGATATCGCTGATCGTGAAATGC spacer length: 35 
repeater length: 24

27552   3589 GTACTAACGACAAGAAACTAAAAC TAGTTGCTGCTCTAATTTCTTAAGCCTTAGTT spacer length: 32 
repeater length: 24

27553   3646 GTACTAACGACAAGAAACTAAAAC TTCTGGATCGCTTGGACTGCTGTGGTAGTAGTCTG spacer length: 35 
repeater length: 24

27554   3706 GTACTAACGACAAGAAACTAAAAC ATTGCTTGCCAGATCGTTGAGCAAAGGTGATGATG spacer length: 35 
repeater length: 24

27555   3766 GTACTAACGACAAGAAACTAAAAC TAGCGCATATTCCAGTTGCTTGTAGATTCCTAAAT spacer length: 35 
repeater length: 24

27556   3826 GTACTAACGACAAGAAACTAAAAC GCCAATTCTCTGTTGGTAGCATCTCCTAGTGTAAAGT spacer length: 
37 repeater length: 24

27557   3888 GTACTAACGACAAGAAACTAAAAC AGTGGAATCCAGGCTACAACCAATATATTAGTGT spacer length: 34 
repeater length: 24

27558   3947 GTACTAACGACAAGAAACTAAAAC ACTTGGACTGATGCAGTACCCCCAGTAATCGCCTCAT spacer length: 
37 repeater length: 24

27559   4009 GTACTAACGACAAGAAACTAAAAC CTAAATCCAAACATCTCTGAAAGCTTATCGGTAA spacer length: 34 
repeater length: 24

27560   4068 GTACTAACGACAAGAAACTAAAAC TAAAAACGACACGATGGTAGTGCAAACGGTTGAG spacer length: 34 
repeater length: 24

27561   4127 GTACTAACGACAAGAAACTAAAAC ATAATGAGGGCTGGCGCTGCGCGGTTTGAACTGAAG spacer length: 36 
repeater length: 24

27562   4188 GTACTAACGACAAGAAACTAAAAC GCTCCTAGGGACTATTGGAGGGGCATTTATCTTAAG spacer length: 36 
repeater length: 24

27563   4249 GTACTAACGACAAGAAACTAAAAC GAGGAGGGTAGGTTTGTGGGATGGCGATATCTT spacer length: 33 
repeater length: 24

27564   4307 GTACTAACGACAAGAAACTAAAAC TTGTTCTCCCCATCTGACACTGTACCTTTCAGA spacer length: 33 
repeater length: 24

27565   4365 GTACTAACGACAAGAAACTAAAAC CAAAATCCTAATTCTTTTCAAATTCCAGCTGGT spacer length: 33 
repeater length: 24

27566   4423 GTACTAACGACAAGAAACTAAAAC ACCTTAATATTATTAGTTTGGTAAATGATCTCT spacer length: 33 
repeater length: 24

27567   4481 GTACTAACGACAAGAAACTAAAAC TGGCTTTTCCAATACCCCCACAACAACAATATCAT spacer length: 35 
repeater length: 24

27568   4541 GTACTAACGACAAGAAACTAAAAC ACGAGTATGTCTGCATAAAAACAAAACAAAGGTATTT spacer length: 
37 repeater length: 24

27569   4603 GTACTAACGACAAGAAACTAAAAC ATTACTCACAATTGGTGTAGTTATAATTATCCTAT spacer length: 35 
repeater length: 24

27570   4663 GTACTAACGACAAGAAACTAAAAC TGTTTTAATTTAGGATTTATTGGTGAATATGCAAT spacer length: 35 
repeater length: 24

27571   4723 GTACTAACGACAAGAAACTAAAAC TTTCAACGTATTTGTATCCAAAATCTTGTTGACG spacer length: 34 
repeater length: 24

27572   4782 GTACTAACGACAAGAAACTAAAAC ATGAAAATGAGATACGCCGTCTTAGATCAAAACAA spacer length: 35 
repeater length: 24

27573   4842 GTACTAACGACAAGAAACTAAAAC ATTAGCCGTAAAGCATTTACAAGGACAAACACAA spacer length: 34 
repeater length: 24

27574   4901 GTACTAACGACAAGAAACTAAAAC TGGTAACCCAACTTATGAAATTGCCCCCATACCAAT spacer length: 36 
repeater length: 24

27575   4962 GTACTAACGACAAGAAACTAAAAC GCAAGCTGCCGGAGTACCAGGTTGTCTCCAGGCTAGGCTTGT spacer 
length: 42 repeater length: 24

27576   5029 GTACTAACGACAAGAAACTAAAAC GTGGTTACAGCAGCTTTCCCAGTGTTATCTTGTACCAATATAT spacer 
length: 43 repeater length: 24

27577   5097 GTACTAACGACAAGAAACTAAAAC ATTTCAGGGTTCTCTCCTAGCTCGATCCACGCTT spacer length: 34 
repeater length: 24

27578   5156 GTACTAACGACAAGAAACTAAAAC ATAGCAGAAGGTGGTATGTTAAACATAGTAGCAG spacer length: 34 
repeater length: 24

27579   5215 GTACTAACGACAAGAAACTAAAAC TACTTGCCGTTAAGCCTGAAAACACTGCCATTGAT spacer length: 35 
repeater length: 24

27580   5275 GTACTAACGACAAGAAACTAAAAC TTTGACGCTCCTGCAGGACTTCGATTCGAGATAG spacer length: 34 
repeater length: 24

27581   5334 GTACTAACGACAAGAAACTAAAAC GTTTCGTATGAATATACTTTGTTATCGATAGGAT
27582   
27583   
27584   crispr 6
27585   2651049 CTTTCAATCCCGTATGGGATGCATC TTCTCTCTCGTTTTTTCCTCCCTGTGCCGTTAATGGA spacer 

length: 37 repeater length: 25
27586   2651112 CTTTCAATCCCGTATGGGATGCATC AATTGTGTAAAATCAAAAGTTAGATTTGAAGGGGGTGTAG spacer 

length: 40 repeater length: 25
27587   2651178 CTTTCAATCCCGTATGGGATGCATC CATGGCGATAAATATGAGACCAATTCCCCTTACCATTTTG spacer 

length: 40 repeater length: 25
27588   2651244 CTTTCAATCCCGTATGGGATGCATC ATTCGCAAATAGATATCTCGGTAACAACGAATCA spacer length: 



34 repeater length: 25
27589   2651304 CTTTCAATCCCGTATGGGATGCATC TATGGGATATCCCATTGTTTATGCGAATAAGCGAGAAAT spacer 

length: 39 repeater length: 25
27590   2651369 CTTTCAATCCCGTATGGGATGCATC TTGAAGATTGTAAGAGATTAACAAACGGCTGGAAATATAT spacer 

length: 40 repeater length: 25
27591   2651435 CTTTCAATCCCGTATGGGATGCATC CTTAGGCGTACCTAATGGAGCACAAAGTAGCCATATTCTT spacer 

length: 40 repeater length: 25
27592   2651501 CTTTCAATCCCGTATGGGATGCATC GAAATATATTGTAAGTATATTTCAGATAAAGAAATTTGCA spacer 

length: 40 repeater length: 25
27593   2651567 CTTTCAATCCCGTATGGGATGCATC TTTTACTGGGGAGTAAAATACAAAAAATACGAGGAGTGTGC spacer 

length: 41 repeater length: 25
27594   2651634 CTTTCAATCCCGTATGGGATGCATC AAAAAACATCATCGACTATATCTCTTACAATTTGATT spacer 

length: 37 repeater length: 25
27595   2651697 CTTTCAATCCCGTATGGGATGCATC ACTATTGAAGCTACTGTTGGTAGAGTTGCAGAAATCC spacer 

length: 37 repeater length: 25
27596   2651760 CTTTCAATCCCGTATGGGATGCATC ATTAAGAAGTTTTGAGAATATTATCGATAGGCTTATTG spacer 

length: 38 repeater length: 25
27597   2651824 CTTTCAATCCCGTATGGGATGCATC TTGAACCAAAAATTAAATTTTCTCTCTCTCATCTC spacer length: 

35 repeater length: 25
27598   2651885 CTTTCAATCCCGTATGGGATGCATC TACTAGAGTGTGTTAGTTTTTACTTAGAGGTGGAAAAA spacer 

length: 38 repeater length: 25
27599   2651949 CTTTCAATCCCGTATGGGATGCATC AAGAAACAACTTGAGGTAATCAGTGTAGCTGAGGTTCCTGCTA spacer 

length: 43 repeater length: 25
27600   2652018 CTTTCAATCCCGTATGGGATGCATC AGACGAGATAGTGAAGTTAAAGCCAATAAAGGTATACTAC spacer 

length: 40 repeater length: 25
27601   2652084 CTTTCAATCCCGTATGGGATGCATC AATAATCGTCACCGACATCCACCCCTACTACGGGCTAA spacer 

length: 38 repeater length: 25
27602   2652148 CTTTCAATCCCGTATGGGATGCATC TTGAACCAAAAACGGGCGAGATACTGAGAGAGA spacer length: 

33 repeater length: 25
27603   2652207 CTTTCAATCCCGTATGGGATGCATC ACCACCTAATTATTGCGTCTTTCGCGTCTGGGCTCTTC spacer 

length: 38 repeater length: 25
27604   2652271 CTTTCAATCCCGTATGGGATGCATC CACTCATTTCTCTACGCCTCGGCTAATATATCGTTCTATTTT spacer 

length: 42 repeater length: 25
27605   2652339 CTTTCAATCCCGTATGGGATGCATC AATGTTGGCAGCAAGACCAATAAGTTTTGAGGAATT spacer 

length: 36 repeater length: 25
27606   2652401 CTTTCAATCCCGTATGGGATGCATC TTGATAGAGACGTATTTCAAAAAATACCCAGGGCAAG spacer 

length: 37 repeater length: 25
27607   2652464 CTTTCAATCCCGTATGGGATGCATC GCATATTTTACAAAATCTGGTAAAGAAATGAAATATTGTAA spacer 

length: 41 repeater length: 25
27608   2652531 CTTTCAATCCCGTATGGGATGCATC ATAAGGCAAGTAGGGAAGAAGTACCAAGCATATCTTT spacer 

length: 37 repeater length: 25
27609   2652594 CTTTCAATCCCGTATGGGATGCATC CAGATAGAGCCTTTCAACCCAGATGTCTCATCTCTTTTCCCT spacer 

length: 42 repeater length: 25
27610   2652662 CTTTCAATCCCGTATGGGATGCATC TAAATCTGGGGGGCTACTGATTTTCATGGCTTGTACTAACGA
27611   
27612   
27613   crispr 7
27614   2639138 GACGCATCCCATAAGGGATTGAAAG TAAAGTGAAATATTAGAAACACTAATTGGAATTAATAGATTTT spacer 

length: 43 repeater length: 25
27615   2639207 GACGCATCCCATAAGGGATTGAAAG GTTTTGTTGTAAAAGCTTATCTTTATTGAAAATTAT spacer 

length: 36 repeater length: 25
27616   2639269 GACGCATCCCATAAGGGATTGAAAG ACTGTATATAGTACGTTACCCGTAGCTTGTGTTTGAGATA spacer 

length: 40 repeater length: 25
27617   2639335 GACGCATCCCATAAGGGATTGAAAG ATGTTTTGTAGTTTAAGAAATGGAACCTAGGTACTCTCG spacer 

length: 39 repeater length: 25
27618   2639400 GACGCATCCCATAAGGGATTGAAAG GTAACTTTTCCCCGTTTTTCTCATGAAGTTTACGAGAAA
27619   
27620   
27621   crispr 8
27622   2658195 GATGCATCCCATACGGGATTGAAAG ATATTCCGGATGAAAAGGCATATGAAAAGTTAAAGGCGA spacer 

length: 39 repeater length: 25
27623   2658260 GATGCATCCCATACGGGATTGAAAG AATCATAAAAAGCATTTGATTTTGGCGCGTTAGCGCTT spacer 

length: 38 repeater length: 25
27624   2658324 GATGCATCCCATACGGGATTGAAAG AACTCAAAATCGCTGTATATCCCTCGCCGGCTCTATGAG spacer 

length: 39 repeater length: 25
27625   2658389 GATGCATCCCATACGGGATTGAAAG CATTACTAGTTTCCTCCATGTTAACGTCCACCACATC spacer 

length: 37 repeater length: 25
27626   2658452 GATGCATCCCATACGGGATTGAAAG TTTTATACAATATTGTTAAGAAACATCACCAATACTT spacer 

length: 37 repeater length: 25
27627   2658515 GATGCATCCCATACGGGATTGAAAG 

TATTAAACCAACGACTCCTTACGAATAGAGAGATAGAGATGCATCTCATACGGGATTGAAAGTGTGCTGTGATATTTGTATCAGTA



AGCAATTTATCTAACAAC spacer length: 104 repeater length: 25
27628   2658645 GATGCATCCCATACGGGATTGAAAG GTCAATAGCTCACCCCATATAACAGCTCATAATA spacer length: 

34 repeater length: 25
27629   2658705 GATGCATCCCATACGGGATTGAAAG GCTTTTGGATATTGCTTTTGGACTTCCTGTAACAGTGAAAT spacer 

length: 41 repeater length: 25
27630   2658772 GATGCATCCCATACGGGATTGAAAG AAAATCTTCACCCCTTCCATGAGATGGATATAGAGCAAT spacer 

length: 39 repeater length: 25
27631   2658837 GATGCATCCCATACGGGATTGAAAG GGTACAACTGGGTTCATTTCCCCAGTGTCTTCTGGCT spacer 

length: 37 repeater length: 25
27632   2658900 GATGCATCCCATACGGGATTGAAAG AATCTACAGTTTTTATCGCTGTGTGTACAATTATTTCTAA spacer 

length: 40 repeater length: 25
27633   2658966 GATGCATCCCATACGGGATTGAAAG TGAAAAAATTTCACTTTGGAAACCGTCTTGATATATTAT spacer 

length: 39 repeater length: 25
27634   2659031 GATGCATCCCATACGGGATTGAAAG TTACTTAATTCGAATGTTCCATAATTCACAAAGACTTTA spacer 

length: 39 repeater length: 25
27635   2659096 GATGCATCCCATACGGGATTGAAAG AAATAAGCATGACCTTTTATCGTGCCAAACATATAATCA spacer 

length: 39 repeater length: 25
27636   2659161 GATGCATCCCATACGGGATTGAAAG AGAATCACTAGGAGAAGGAGTAACTAAAGGAGTAGTAAAAG spacer 

length: 41 repeater length: 25
27637   2659228 GATGCATCCCATACGGGATTGAAAG GACCAACAATCAATGCCAACTTTGGCATATCATAGCCA spacer 

length: 38 repeater length: 25
27638   2659292 GATGCATCCCATACGGGATTGAAAG ACTGTGGCATATGTTAACCTAGCCACAATGACTAAAA spacer 

length: 37 repeater length: 25
27639   2659355 GATGCATCCCATACGGGATTGAAAG AATGACCCTGATAATGGTATATGGAGTTTAGGTTTTTACA spacer 

length: 40 repeater length: 25
27640   2659421 GATGCATCCCATACGGGATTGAAAG TTACTTAATTCGAATGTTCCATAATTCACAAAGACTTTA spacer 

length: 39 repeater length: 25
27641   2659486 GATGCATCCCATACGGGATTGAAAG AAATAAGCATGACCTTTTATCGTGCCAAACATATAATCA spacer 

length: 39 repeater length: 25
27642   2659551 GATGCATCCCATACGGGATTGAAAG AAAAGTAAAACTAATTGGGGGCTAATAATAGGCGTAGTA spacer 

length: 39 repeater length: 25
27643   2659616 GATGCATCCCATACGGGATTGAAAG CTGTTATCGAGATATAATGATATTCTCCCATTCTGTA spacer 

length: 37 repeater length: 25
27644   2659679 GATGCATCCCATACGGGATTGAAAG ATAATGTCTTTATTTGAACTACAGAGGAATGGATGTCT spacer 

length: 38 repeater length: 25
27645   2659743 GATGCATCCCATACGGGATTGAAAG TACAATTTCCAGCACGTCAGACATACCCACTATGTCTA spacer 

length: 38 repeater length: 25
27646   2659807 GATGCATCCCATACGGGATTGAAAG TAATTTTTATAATTTCATCAGCAGTAACACGATAAA spacer 

length: 36 repeater length: 25
27647   2659869 GATGCATCCCATACGGGATTGAAAG ATGTCTCATCGTCGGCAGACAGTGCTCTATTCATCTCA spacer 

length: 38 repeater length: 25
27648   2659933 GATGCATCCCATACGGGATTGAAAG ATCAGTGGCTTCAGTCTTCTCTTATAATTCTCATACC spacer 

length: 37 repeater length: 25
27649   2659996 GATGCATCCCATACGGGATTGAAAG TATGTAAAATTTAGGGAAAATACCTAGAGGTCCAGTAAGA spacer 

length: 40 repeater length: 25
27650   2660062 GATGCATCCCATACGGGATTGAAAG AGTATATGTTCAACAGCTGAGAGACATTAACATTTTGC spacer 

length: 38 repeater length: 25
27651   2660126 GATGCATCCCATACGGGATTGAAAG AATTAATATATCTTCTGCGAGAGTTAGAGCCATTTTT spacer 

length: 37 repeater length: 25
27652   2660189 GATGCATCCCATACGGGATTGAAAG TTGAACAGTAAGCCTTATCAAACGGCATATCCAGATG
27653   
27654   
27655   crispr 9
27656   2662075 GATGCATCCCCAACGGGATTGAAAG CTGTGATGTTTCTCATGTTATATATGTCCAGCTTCCATTC spacer 

length: 40 repeater length: 25
27657   2662141 GATGCATCCCCAACGGGATTGAAAG TTATTTCCTAAAATTTGGATGTGCCTACTGGTATG spacer length: 

35 repeater length: 25
27658   2662202 GATGCATCCCCAACGGGATTGAAAG AGACATCCCCCTTTCTTTCCCTAACCACTCTGGCTTAAA spacer 

length: 39 repeater length: 25
27659   2662267 GATGCATCCCCAACGGGATTGAAAG ATTGCTAACCAGTACTCATCTGTTCCTTTTCTTTTTCCCG spacer 

length: 40 repeater length: 25
27660   2662333 GATGCATCCCCAACGGGATTGAAAG CTCTACTATTTGATTTGCGATGTTCATAGCGTCGTTTTCA spacer 

length: 40 repeater length: 25
27661   2662399 GATGCATCCCCAACGGGATTGAAAG ATTGAGAAGACCCTGAGGAGCCAGAACTTTGGATGCATCC
27662   
27663   
27664   crispr 10
27665   2671420 TGTTTTAGTTTCTTGTCGTTAGTACTA 

AGTAATTTCCCCGCGACACAAAACGTAAGTATGTTTTAGTTTCTTGTCGTTAGTACAATTTAGCCCGTTGAGAATAGTGTTTCCGA
TGTTGGGTTTTAGTTTCTTGTCGTTAGTACAACATTACTAGGTTTGGAAACATGTATTTCTAT spacer length: 149 
repeater length: 27



27666   2671597 TGTTTTAGTTTCTTGTCGTTAGTACTA 
GGTTACCAAAAGCGTTACCTCCTCCAGTCTGGATGTTTTAGTTTCTTGTCGTTAGTACGAATGCCCGTACCCGTCGCGGTTGGAAT
TATAA spacer length: 91 repeater length: 27

27667   2671716 TGTTTTAGTTTCTTGTCGTTAGTACTA 
CCCCTTTGCTATCTCTTTTACCTGTGTCGCCGGATGCATCCCATAAGGGATTGAAAGTGATTCGTTAAATCGGGGAATTTAACGCG
TTCAA

27668   
27669   
27670   crispr 11
27671   2673034 TTAGTTTTAGTTTCTTGTCGTTAGTACAT 

TATGAATCACCACTCACGAACAAGACCCTTATGTTTTAGTTTCTTGTCGTTAGTACCTTGCGTAGAGCAAGTATATATAATAAGGA
TATTTGTTTTAGTTTCTTGTCGTTAGTACGAGGTATTGGTGGTGTTCCAGGGGCTAAGATT spacer length: 147 
repeater length: 29

27672   2673211 TTAGTTTTAGTTTCTTGTCGTTAGTACAT 
CTCAAGTATGAGGATTACGAATTACTAGGTCAGTGTTTTAGTTTCTTGTCGTTAGTACTTCTCATCTCCTTTAGTATTTCTTCCAT
ATCT spacer length: 90 repeater length: 29

27673   2673331 TTAGTTTTAGTTTCTTGTCGTTAGTACAT 
ATATTGTTGTAGTATGTCTAACGCCTTTAAGATGCATCCCATAAGGGATTGAAAGCCTAGACTTCCTACTGCCACTAAATATACCG
TAAC

27674   
27675   
27676   GCA_001742785.1_ASM174278v1_genomic.fna(findCrispr):
27677   START       REPEAT                           

SPACER                                             
27678   crispr 1
27679   1279609 GAAAAACAACGGCAGTATAGAATGCTGGGG 

GAATAATGACTACGGCCAGTCCGCAGGCTACACCGGAACCGACGCATCGGCGGTATCGGCGGGAGGGTGGCACACCTGCGCCC 
spacer length: 83 repeater length: 30

27680   1279723 GAAAAACAACGGCAGTATAGAATGCTGGGG 
GGATAGTGACTTCAGCCAGTCCGCAAACTACACAGGAACCGACGCAGCAGCGGTATCGGCGGGAATGTACCACACATGCGCCC 
spacer length: 83 repeater length: 30

27681   1279837 GAAAAACAACGGCAGTATAGAATGCTGGGG 
GATAATTACTACGGCCAGTCCGCAAACTACGCCGGACTTTTACCGAGCAATTTTTATACAAACCTTACGAACAATACAATCTC

27682   
27683   
27684   crispr 2
27685   794469 CGTCGATCTTCCCACCCAGAGTTTCGCCCATGG TGTCGATCTTTCCGCCGAGA spacer length: 20 

repeater length: 33
27686   794523 CGTCGATCTTCCCACCCAGAGTTTCGCCCATGG 

TGTCAATCTTGCCGCCTATGGTTTCGCCCATGGTGTCNATCTTGCCGCCGAGA spacer length: 53 repeater 
length: 33

27687   794610 CGTCGATCTTCCCACCCAGAGTTTCGCCCATGG 
ATTACTACGGCCAGTCCGCAAACTACGCCGGACTTTTACCGAGCAATTTTTAT

27688   
27689   
27690   crispr 3
27691   1058821 AAGTCCGTGTCGTTGTCGCCGTCGAAGTCCGCCGA 

CGTCAGCCCGCCGGCGTACGAGCCCACATCCGTTATTATGCCCTGGGATGTAAACCCTCCTGCGCCGTTGTTAAAGAAGACCTCCA
CTTGTCCGGCATAATCCCCGACCAG spacer length: 111 repeater length: 35

27692   1058968 AAGTCCGTGTCGTTGTCGCCGTCGAAGTCCGCCGA 
TGTAAACCCCCATGCATAAAAGCCGACATCGTCCACCCATACAGGGGACGCAAAGCCCCCGGTTCCGTTATTTAAAAAGAGATCTA
TCTGTCCGTCATAATCCCCCACAAG spacer length: 111 repeater length: 35

27693   1059115 AAGTCCGTGTCGTTGTCGCCGTCGAAGTCCGCCGA 
ACTACGGCCAGTCCGCAAACTACGCCGGACTTTTACCGAGCAATTTTTATACAAACCTTACGAACAATACAATCTCAGGCTGCGCT
TACGGGATAAAACTCGAAGGCATGG

27694   
27695   
27696   crispr 4
27697   850904 CGCCTTGGTTCTGCTTGCCGTCAGTGCATGTTTCCGTTGG 

TGGGCATGCTGCGCATGGTCCGCCGCAGTCAACTCCTGTC spacer length: 40 repeater length: 40
27698   850985 CGCCTTGGTTCTGCTTGCCGTCAGTGCATGTTTCCGTTGG 

TGGACATGCTGCGCATGGTCCGCCGCAGTCAACCCCTGTC spacer length: 40 repeater length: 40
27699   851066 CGCCTTGGTTCTGCTTGCCGTCAGTGCATGTTTCCGTTGG 

GCCAGTCCGCAAACTACGCCGGACTTTTACCGAGCAATTT
27700   
27701   
27702   GCA_001761425.1_ASM176142v1_genomic.fna(findCrispr):
27703   START       REPEAT                           

SPACER                                             
27704   crispr 1
27705   798759 GTTCTAATACTTCTAAAGTTCAATTGAAAG TGTTTTAGAACCTTTAGACAATGCTACATGGATAT spacer 



length: 35 repeater length: 30
27706   798825 GTTCTAATACTTCTAAAGTTCAATTGAAAG TAGGCAAGAAATGGGTGGAAACGGTCGTAATTTAC spacer 

length: 35 repeater length: 30
27707   798891 GTTCTAATACTTCTAAAGTTCAATTGAAAG TTATCATCGTGACAAGCATTCCTGGAGATTCGCGT spacer 

length: 35 repeater length: 30
27708   798957 GTTCTAATACTTCTAAAGTTCAATTGAAAG TGATGTCAAGGTAAGGGAAAGTAGCCATGGAGACA spacer 

length: 35 repeater length: 30
27709   799023 GTTCTAATACTTCTAAAGTTCAATTGAAAG GCCTGAATCATTCCGCAACGGCCTCCTTAACACGTC spacer 

length: 36 repeater length: 30
27710   799090 GTTCTAATACTTCTAAAGTTCAATTGAAAG CTAGTCGGATCTCCCTCTTCTCCAAAGTCAGGCCT spacer 

length: 35 repeater length: 30
27711   799156 GTTCTAATACTTCTAAAGTTCAATTGAAAG CATGAGCTGGGAAGGCGGACGCAGCCGTATTCGGC spacer 

length: 35 repeater length: 30
27712   799222 GTTCTAATACTTCTAAAGTTCAATTGAAAG AGCAGTATCAGCAGCTAAAAAAACTGAACGAACAGC spacer 

length: 36 repeater length: 30
27713   799289 GTTCTAATACTTCTAAAGTTCAATTGAAAG AGGCCTTAGCTCAGATGGCAGCTCATCCTGACCTC spacer 

length: 35 repeater length: 30
27714   799355 GTTCTAATACTTCTAAAGTTCAATTGAAAG ACCTGATCCGTTGTATTCCAGAGCGTTGTAGAATT spacer 

length: 35 repeater length: 30
27715   799421 GTTCTAATACTTCTAAAGTTCAATTGAAAG ATTTCAGGTTTTCAGGGTTCTCAGCTCTTGTACCT spacer 

length: 35 repeater length: 30
27716   799487 GTTCTAATACTTCTAAAGTTCAATTGAAAG CGGTTAGCGGTCGAGGAAGTGGAAGAGCCCAGTGTG spacer 

length: 36 repeater length: 30
27717   799554 GTTCTAATACTTCTAAAGTTCAATTGAAAG TTATCTTCTTCGATGAGGCGAAGACGATTTTCTCA spacer 

length: 35 repeater length: 30
27718   799620 GTTCTAATACTTCTAAAGTTCAATTGAAAG TTGATAGCGATGAGGATGATGGAAGGTTTCAACCA spacer 

length: 35 repeater length: 30
27719   799686 GTTCTAATACTTCTAAAGTTCAATTGAAAG AGTCACGGGCCTCAGCCATCGCATGCTTCCCATAGT spacer 

length: 36 repeater length: 30
27720   799753 GTTCTAATACTTCTAAAGTTCAATTGAAAG TAATTTTATCAGTACCTGCTTCAGCAATAGCAGCA spacer 

length: 35 repeater length: 30
27721   799819 GTTCTAATACTTCTAAAGTTCAATTGAAAG CCACCTGAGAACTCATACCGTGAACTGTCAGAGTCC spacer 

length: 36 repeater length: 30
27722   799886 GTTCTAATACTTCTAAAGTTCAATTGAAAG GCCCCGATCGGCATAGTGATCTGGAGCTACCTGCTCT spacer 

length: 37 repeater length: 30
27723   799954 GTTCTAATACTTCTAAAGTTCAATTGAAAG GACTGGATCAGCCAGTAGTCCGAGGATGCTGTATG spacer 

length: 35 repeater length: 30
27724   800020 GTTCTAATACTTCTAAAGTTCAATTGAAAG TCAAGCTCCGGCCATTTCCCTTATCCTTCTGTGCA spacer 

length: 35 repeater length: 30
27725   800086 GTTCTAATACTTCTAAAGTTCAATTGAAAG TCGTTGAAAAAGATTGAAGAAGGCGAATTCTTTCCC spacer 

length: 36 repeater length: 30
27726   800153 GTTCTAATACTTCTAAAGTTCAATTGAAAG CATATTTTGGGTTATATGGCGCTATATCAGTTGTTT
27727   
27728   
27729   GCA_001767315.1_ASM176731v1_genomic.fna(findCrispr):
27730   START       REPEAT                           

SPACER                                             
27731   crispr 1
27732   1568087 GTTCAAATCCCTCCCGGCCCG 

CTTCTGCGACGAACGTAGGTGAGGAGCGATGCGGCCAGGAGGATTTGAATCCTGGAAGAGGAGCGACCGCCGGGAGCGAGTCTTCC
TTC spacer length: 89 repeater length: 21

27733   1568198 GTTCAAATCCCTCCCGGCCCG 
TGAACCGCCGAACGCCAGTGAGGCGTGTGAACGGCGAGGGATTTGAATTAAAGAAACGCGAGCGGAGCGAGCGTTTCACGT 
spacer length: 81 repeater length: 21

27734   1568301 GTTCAAATCCCTCCCGGCCCG 
TGTTTTCCTGCGAACGAAGTGAGCAGAAAACCGGCTGCGGTTTTGAACCCAGGAAACCGAGCGAGCGAAGCGAGTGAGGTTTGCGT
T spacer length: 87 repeater length: 21

27735   1568410 GTTCAAATCCCTCCCGGCCCG 
TGTTTTCCGGCGAACGAAGTGAGCAGAAAACCGGCTGCGGTTTTGAACGAGGCCGAGGTTCTGCCACCGGCAGGTTCTCGGACGT 
spacer length: 85 repeater length: 21

27736   1568517 GTTCAAATCCCTCCCGGCCCG 
ACGAGGAAAGCAGCGAGGACGGGGACGACGACCCGACGGGCACTGAGTCGACCACTGAACTGACGGCGACGGAGCCCACAGCAAC

27737   
27738   
27739   crispr 2
27740   107232 GTCCGGGTGCGAGAATTGAACC 

CGATGGCGAGACTCGCTGCTGCTCGTCTCGCGTGATTCAATTCTCGCCTTCCGGTTTTTCCACTCCTCGCTTTGCTCGTCGGGAAA
 spacer length: 86 repeater length: 22

27741   107341 GTCCGGGTGCGAGAATTGAACC 
GAATGTAGGCGTGCTCGCTCGCATTCGCTCGCTGTGCGCGCCTTCCAGGGTTCAATTCTCTCCCAGGACGCTCTCACCGCTCACGC
ACTCGCCCGGCTCCTGACGGAGCACGGGCTCGTGTATTGTTCGCGAAAGAA spacer length: 137 repeater 



length: 22
27742   107501 GTCCGGGTGCGAGAATTGAACC 

AGACGAGGAAAGCAGCGAGGACGGGGACGACGACCCGACGGGCACTGAGTCGACCACTGAACTGACGGCGACGGAGCCCACAGCAA
CCGAATCGACCGACACAAACGTAAACCAGAACGAGACGGTCGACTAGTCTC

27743   
27744   
27745   crispr 3
27746   550707 TGCGCGGGACAGGATTCGAACC 

AAAGGAAGACTCGCTCGTACCTCGCTCGTCTTCCAGGGCTCGAACCTGTCCTGCTCGTTCACTTCGGGCAGCGGAGCTGCCCTTCG
TTCA spacer length: 90 repeater length: 22

27747   550820 TGCGCGGGACAGGATTCGAACC 
ACGGTCGGAGCAAAGCTCCTCCCTGCTTCGAATCCGTGCCTGCTCGTTCGCTCGCTACGCTCGCTCACTGCTCACGGGTCGTTCCT
CCCCGTTCGCCACCCGAGGTCTCACTTCGTTCGACCTCGCA spacer length: 127 repeater length: 22

27748   550970 TGCGCGGGACAGGATTCGAACC 
TGAAGACGAGGAAAGCAGCGAGGACGGGGACGACGACCCGACGGGCACTGAGTCGACCACTGAACTGACGGCGACGGAGCCCACAG
CAACCGAATCGACCGACACAAACGTAAACCAGAACGAGACG

27749   
27750   
27751   crispr 4
27752   324904 GTGCGCTGGCGGGGATTTGAACC 

AGACCTTCACAGCCGATAGCGGTCTTTTCCCCAAGTTTTTGCGAGGGGCTGCGGAGCAGCCCCTCGGAAAAAGTGGGGCTCACGGG
TCGTCCCTCCCCGTTCGCCGTATCGAGGCGCTCGCTCAGCTCGCGCCTCGC spacer length: 137 repeater 
length: 23

27753   325065 GTGCGCTGGCGGGGATTTGAACC 
GAAATCAGCCGTGCTCGCTCCGCTGCGCGCGCCTGATAGGGTTCAAATCCCAGCCGCATTCATCACCCGAGTTCACGGCTCGCGAC
ACAGCAAGCTGGTCGCTCGCCGGTGAACGTTTCTGAGA spacer length: 124 repeater length: 23

27754   325213 GTGCGCTGGCGGGGATTTGAACC 
GAGGACGGGGACGACGACCCGACGGGCACTGAGTCGACCACTGAACTGACGGCGACGGAGCCCACAGCAACCGAATCGACCGACAC
AAACGTAAACCAGAACGAGACGGTCGACTAGTCTCGGC

27755   
27756   
27757   crispr 5
27758   843117 CGACAGCGATGAGGACGCTGAAGA CGAGGAAAGCATCGAGGACG spacer length: 20 repeater 

length: 24
27759   843162 CGACAGCGATGAGGACGCTGAAGA CGAGGAAAGCATCGAGGACG spacer length: 20 repeater 

length: 24
27760   843207 CGACAGCGATGAGGACGCTGAAGA TGAGGAAAGCAGCGAGGACG spacer length: 20 repeater 

length: 24
27761   843252 CGACAGCGATGAGGACGCTGAAGA TGAGGAAAGCAGCGAGGACG spacer length: 20 repeater 

length: 24
27762   843297 CGACAGCGATGAGGACGCTGAAGA GAAAGCAGCGAGGACGGGGA
27763   
27764   
27765   crispr 6
27766   1568197 GGTTCAAATCCCTCCCGGCCCGTG 

AACCGCCGAACGCCAGTGAGGCGTGTGAACGGCGAGGGATTTGAATTAAAGAAACGCGAGCGGAGCGAGCGTTTCACG 
spacer length: 78 repeater length: 24

27767   1568300 GGTTCAAATCCCTCCCGGCCCGTG 
TTTTCCTGCGAACGAAGTGAGCAGAAAACCGGCTGCGGTTTTGAACCCAGGAAACCGAGCGAGCGAAGCGAGTGAGGTTTGCGT 
spacer length: 84 repeater length: 24

27768   1568409 GGTTCAAATCCCTCCCGGCCCGTG 
CTGAAGACGAGGAAAGCAGCGAGGACGGGGACGACGACCCGACGGGCACTGAGTCGACCACTGAACTGACGGCGACGGAGCCCA

27769   
27770   
27771   GCA_001870125.1_ASM187012v1_genomic.fna(findCrispr):
27772   START       REPEAT                           

SPACER                                             
27773   crispr 1
27774   2658543 AGCAAGACTAACACTATTAT 

TGGTACGATTGATGTGGGTGCTCCTGCGCGTATTTTGAAATTTAACCCCGGAAATGAAAATCTGTATGTTGCTAATGGAGATGCCA
TAGACCATCCAGTAAACTCCGTAGTGAAAGTGATAGA spacer length: 123 repeater length: 20

27775   2658687 AGCAAGACTAACACTATTAT 
AGATACAATAGAAAACGCAAGTAGTCTACCTACAGATATCGAATACAACCCTTCAAACGAAAATATGTACGTAGCTAATAGAGGAA
CAAACTCTATAACAGTGATTGA spacer length: 108 repeater length: 20

27776   2658816 AGCAAGACTAACACTATTAT 
GGTGGCAACACAGCAGGTTCAGGAAACAACCAAAATACACAAAGTCAAAATAACACGGGTAATAACGCAGCAGCCCAACAATAATC
TTTTTTTATCACAAAAAAAATA

27777   
27778   
27779   crispr 2
27780   508140 CCACCGCCACTGCTGCGACC ATAGCCACCGCCACCGCCACCGTAGCC spacer length: 27 repeater 



length: 20
27781   508188 CCACCGCCACTGCTGCGACC GTAGCTGCTGCGACCATAGCCACCACC spacer length: 27 repeater 

length: 20
27782   508236 CCACCGCCACTGCTGCGACC GTAGCTGCTGCGACCATAGCCACCACC spacer length: 27 repeater 

length: 20
27783   508284 CCACCGCCACTGCTGCGACC GTCAAAATAACACGGGTAATAACGCAG
27784   
27785   
27786   crispr 3
27787   221514 ATAACCTTGTTAGTATCGCTGT 

TTATCACAACTACCTTACCACTTCCATCGGAGTTGGAAATGGAGGTAACATAGATATCACCATTACTTGGGTTGTAAACGAGATTT
TGCAGATTGTCTCCAGTCTCAACAGTGTT spacer length: 115 repeater length: 22

27788   221652 ATAACCTTGTTAGTATCGCTGT 
CTATTACAGATATATCCCCTGATTCGGAGTTGGCCACATAGATATCACCATTACTTACGCTGTATTCTAAAGCATTAGGACTACTT
CCTACTTGTATTGTGCT spacer length: 103 repeater length: 22

27789   221778 ATAACCTTGTTAGTATCGCTGT 
GGTCAGTCACAAACCTCTAACCAAAATGCACAATGTGTATCCGGTGGAAATGTAGCCGATTCGTGTAATAATACTAGCACTCAAAA
CCAAGCAAACACAGGTA

27790   
27791   
27792   crispr 4
27793   501870 TGTCATTGTCATCATTATCATC GTCATTGTCTTTGTCTCTTGCATCC spacer length: 25 repeater 

length: 22
27794   501918 TGTCATTGTCATCATTATCATC GTCATTGTCTTTGTCTCTTGCATCT spacer length: 25 repeater 

length: 22
27795   501966 TGTCATTGTCATCATTATCATC GGTCAGTCACAAACCTCTAACCAAA
27796   
27797   
27798   crispr 5
27799   654592 CCCAAAGGCGTAGCAGTGGATGC 

CTCAGGCTATGTGTACGTAGCTGACGATGCAAAGCATCGCATTCAGAAATCTGATACAAATGGAAATTTTAGAAAAGAATGGGGAG
AAGAAGGCTCTGACAAAGCGGAGTTCAAGTT spacer length: 117 repeater length: 23

27800   654733 CCCAAAGGCGTAGCAGTGGATGC 
TTCAGGCTTTGTATATGTAGCTGATGATGGCAACTGCCCGCGTTCAAAAGTTTGACACCAACGGCAACTTCATCAGTGACTGGGGG
CGCAAAGGCTCTGACAAAGCGGAGTTCAAGTT spacer length: 118 repeater length: 23

27801   654875 CCCAAAGGCGTAGCAGTGGATGC 
GCAACACAGCAGGTTCAGGAAACAACCAAAATACACAAAGTCAAAATAACACGGGTAATAACGCAGCAGCCCAACAATAATCTTTT
TTTATCACAAAAAAAATAGTACTTCTCTGTTA

27802   
27803   
27804   crispr 6
27805   1255244 GCCTGTTACGACAAGGCCATTGAAA 

TTAATCCTGAATACGATTTAGCATATTATAACAAAGGTATAGTACTATCTGTGACAGGAAATAATCAAGAGGCCAT spacer 
length: 76 repeater length: 25

27806   1255346 GCCTGTTACGACAAGGCCATTGAAA 
TTAATCCTCAGTACGCAGACGCCTACAACAATAAGGGACTATCTTTGTATTACCTTGGAAATAATCAAGAGGCCAT spacer 
length: 76 repeater length: 25

27807   1255448 GCCTGTTACGACAAGGCCATTGAAA 
TTCAAACAATGCGGGAAAGACTTCTTTTCCAAAGATTTCTTCCTCTCAAGAAAATGTCTATGTAGCGTGGAATATT

27808   
27809   
27810   crispr 7
27811   1523902 TGATAACGACAGTAGCAGTAGCAGTAG CAGAAATGACGATGACGATG spacer length: 20 repeater 

length: 27
27812   1523950 TGATAACGACAGTAGCAGTAGCAGTAG CAGAAATGACGATGACGATG spacer length: 20 repeater 

length: 27
27813   1523998 TGATAACGACAGTAGCAGTAGCAGTAG CAGTAGCAGAAATGACGATGACGATG spacer length: 26 

repeater length: 27
27814   1524052 TGATAACGACAGTAGCAGTAGCAGTAG CTCTAACCAAAATGCTCAATGTGTAT
27815   
27816   
27817   crispr 8
27818   1744872 GTTTTAATCGAACTATTATAGGATTGAAAT CAGAAAATCGTCAACTATACCAATAATGACCAATCAG spacer 

length: 37 repeater length: 30
27819   1744940 GTTTTAATCGAACTATTATAGGATTGAAAT AGTGTGGAGTCAAGTGGAGAGCCAAGTGTGGGACCA spacer 

length: 36 repeater length: 30
27820   1745007 GTTTTAATCGAACTATTATAGGATTGAAAT CTGGTAAAGATGCAATCGTATCATGTGATAACGAGA
27821   
27822   
27823   crispr 9
27824   1080996 TCTGCAAACCAGGGTATAGGCCAATCACAATC 



CTCTAACCAATTTGCCGGATGTGTTTCTGGTGGCGATGTAAATGAATCATGTAATAATCTTAACATACAAAGTCAGGAAAACATCG
GTAGTAACGCTGCAGCACAAGCAGGAGGTAATGGAAAATACAGCGGTAA spacer length: 135 repeater 
length: 32

27825   1081164 TCTGCAAACCAGGGTATAGGCCAATCACAATC 
TTCCAACCAAAGAAGCCAGTGTGTAGCCGGCGGTGACGTAGACGAATCATGCAACAATATCAGTGTGCAAGACCAATTCAATGAAG
GAAGCAATGCAGTAGCACAAGATGGTGGTAATGGAAAATACAGCGGTAA spacer length: 135 repeater 
length: 32

27826   1081332 TCTGCAAACCAGGGTATAGGCCAATCACAATC 
CTCTAACCAAAGAAGCCAGTGTGTTTCAGGTGGAGATGTAAGCGACTCTTGCAACAACCTAAGTGTTCAAAGTCAGGTAAATACTG
GCAGTAACGCTGCAGCACAAGATGGTGGTAATGGAAAGGGTAGTGGCAA spacer length: 135 repeater 
length: 32

27827   1081500 TCTGCAAACCAGGGTATAGGCCAATCACAATC 
CTCTAACCAAAGAAGCCAATGTGTAGCCGGCGGTAGTTTAGACAACTCTTGTAACAATCTTAGCTTCCAAAATCAAGAAAACACCG
GTGGTAACGCTGCAGCACAAGCTGGTAGTGGTGGCAA spacer length: 123 repeater length: 32

27828   1081656 TCTGCAAACCAGGGTATAGGCCAATCACAATC 
GTTGTGAAAGTCAAGATAGTGGTAGCAGCGGCGATCTGAACTGCAGTGATATTGGAGGCACAAATGTTGCAGTTGGAAACAATGAT
CCAAATAACCTTGATGCTGATGGTGATGGCATAGGCT

27829   
27830   
27831   crispr 10
27832   2759799 TAGATACTTGTTGTTGTGTTTGGTTGGCTTGTG CAAGTTGTTGATTAGCTTGTTCTAGCTGTTGTTGTGTTTCG 

spacer length: 41 repeater length: 33
27833   2759874 TAGATACTTGTTGTTGTGTTTGGTTGGCTTGTG CAAGTTGTTGATTAGCTTGTTCTAGCTGTTGTTGTGTTTCG 

spacer length: 41 repeater length: 33
27834   2759949 TAGATACTTGTTGTTGTGTTTGGTTGGCTTGTG TAAGTTGTTGTTGTGTTTCG spacer length: 20 

repeater length: 33
27835   2760003 TAGATACTTGTTGTTGTGTTTGGTTGGCTTGTG TATGTAACTGACGACGAGAA
27836   
27837   
27838   crispr 11
27839   892799 GCAAAGGTGGAAACAGCGCCAACCAAGGTATCGGTCA 

ATCACAATCATCTAACCAAAACAGCGGTGTAGTTTCTGGCGGTAATACTGCCAATTCAGGTAACAACCAAAATACACAAAGTCAAA
CAAACACAGGTAACAACGCAGCTGCTCAGAGTGGTGGTAGT spacer length: 127 repeater length: 37

27840   892964 GCAAAGGTGGAAACAGCGCCAACCAAGGTATCGGTCA 
ATCACAATCATCTAACCAAAACAGCGGTGTAGTTTCTGGCGGTAATACTGCCAATTCAGGTAACAACCAAAATACACAAAGTCAAA
CAAACACAGGTAACAACGCAGCTGCTCAGAGTGGTGGTAGT spacer length: 127 repeater length: 37

27841   893129 GCAAAGGTGGAAACAGCGCCAACCAAGGTATCGGTCA 
GTCACAAACCTCTAACCAAAATGCACAATGTGTATCCGGTGGAAGCACAGCCAACTCTTGTAACAATACAAGCAATCAAAACCAAG
CAAATAGCGGAAGCAATGCAGTAGGTCAACAAGGCGGAAGTGGCAAAGGC spacer length: 136 repeater 
length: 37

27842   893303 GCAAAGGTGGAAACAGCGCCAACCAAGGTATCGGTCA 
GTCACAAACCTCTAACCAAAATGCACAATGTGTATCCGGTGGAAATGTAGCCGATTCGTGTAATAATACTAGCACTCAAAACCAAG
CAAACACAGGTAACAACGCAGCTGCTCAGAGTGGTGGTAGT spacer length: 127 repeater length: 37

27843   893468 GCAAAGGTGGAAACAGCGCCAACCAAGGTATCGGTCA 
GAGCGATAGAGTTCTATGACAAGGCCCTGGCTGTTGATCCTCAAAACGTGGACGCATTATTTAACATGGCCAATGTTTTAAGAGAA
ATGGACAACAGTACCGGAGCCATCGAGTATTATGAGCGGGT

27844   
27845   
27846   crispr 12
27847   1112161 ATGCACTTTACAGCAAAGGTAATGTTTTAAGAGATATGG 

ACAACAATGTAGGAGCTATACAATTCTATGACAAGGCCCTGGCTGTTGACCCTTCAAACGAG spacer length: 62 
repeater length: 39

27848   1112263 ATGCACTTTACAGCAAAGGTAATGTTTTAAGAGATATGG 
GTAACAATACAGGAGCTATACAATTCTATGACAAGGCCCTGGCTGTTGATCCTCAAAACACG spacer length: 62 
repeater length: 39

27849   1112365 ATGCACTTTACAGCAAAGGTAATGTTTTAAGAGATATGG 
CAAACCTCTAACCAAAATGCACAATGTGTAGCAGGTGGTTCGTTGAGCAATTCGTGTAGTAA

27850   
27851   
27852   crispr 13
27853   2842839 AACAGCGCCAACCAAGGTATAGGTCAATCACAATCCTCTA 

CTCAGAACAGCGGTGTAGTTTCTGGCGGCAATACAGCAGGTTCAGGAAACAACCAAAATACACAAACCCAGAATAATACTGGAAGT
AATGCAGTTGGACAACAAGGCGGCAGTGGCGGCAGTGGTAGCGGTGGTGG spacer length: 136 repeater 
length: 40

27854   2843016 AACAGCGCCAACCAAGGTATAGGTCAATCACAATCCTCTA 
ACCAAAACAGCGGCGTAGTTTCTGGTGGCAACACTTCTGGTTCAGGAAACAACCAAAATACACAAAGTCAAACAAACACTGGTAAT
AACGCAGCAGCTCAAAGCGGTGGCGGTGGTAGCGGAAGCGGCGGCGG spacer length: 133 repeater length: 40

27855   2843190 AACAGCGCCAACCAAGGTATAGGTCAATCACAATCCTCTA 
ACCAAAACAGCGGCGTAGTTTCTGGTGGAAATACCAACGATTCTGGAAACAACCAAAATACACAAAGTCAAACAAACACTGGAAGT
AATGCAGTCGGACAACAAGGCGGCAGTGGCGGCAGTGGTAGCGGTGGTGG spacer length: 136 repeater 
length: 40



27856   2843367 AACAGCGCCAACCAAGGTATAGGTCAATCACAATCCTCTA 
GGTCAATTTAAGAAACCAGTAGGCCTGGATATTGATGATAATGACAATGTCTATGTAGTAGATGCAGGAAATAGCAGAATTCAAAA
ATTTAGCCCCGCTGGCACATATATTGATTCATGGGGATCGAAAGGTTCTG

27857   
27858   
27859   crispr 14
27860   1673080 AAGGAAATTTCTTGCATAAGTGGGGATCAATGGGAACAGA 

AGATGGGCAATTTATGCATCCACATAGTGTGGTTTTAGATTCCTTTGAGAATGTTTATGTTACTGATATGGCTAACTTCAATGTAC
AAAAGTTTGACAAC spacer length: 100 repeater length: 40

27861   1673221 AAGGAAATTTCTTGCATAAGTGGGGATCAATGGGAACAGA 
TGATGGTCAATTCAAAGCCCCAGAAGGAATAGCAGTGGATTCTCACGATAATTTATATGTTACTGACACAGATAACAATAATGTAC
AAAAGTTTGACAGC spacer length: 100 repeater length: 40

27862   1673362 AAGGAAATTTCTTGCATAAGTGGGGATCAATGGGAACAGA 
AAGCTAATATTACAGTTGGAAGCAATGATCCAAACGGCTTTGACGGTGACAATGATGGCATAGGTTGTGAAAGTCAAGATAGTGGT
AGCAGCGGCGATCT

27863   
27864   
27865   crispr 15
27866   906187 ACAGGAATTATTGTTATCTTCTCCGGCCTCACACTCTGAG 

TTTTGTTTGGACACTTGTACTGTATTACCCTGCTTGTCATAATCATCATCATCATCATCACTACTACCACCGCCTTGTCTGCTTAT
GCTAATGTTAT spacer length: 97 repeater length: 40

27867   906325 ACAGGAATTATTGTTATCTTCTCCGGCCTCACACTCTGAG 
TTTTGTTTGGACACTTGTACTGTATTACCTTGACCGCCACTACTACCACCGCCTTGTCTGCTTATGCTAATGTTAT spacer 
length: 76 repeater length: 40

27868   906442 ACAGGAATTATTGTTATCTTCTCCGGCCTCACACTCTGAG 
ACCAAAATGCACAATGTGTATCCGGTGGAAATGTAGCCGATTCGTGTAATAATACTAGCACTCAAAACCAAGCAAA

27869   
27870   
27871   crispr 16
27872   197976 ATCTCCCAAGCCATCCCCATCACTATCTTTTTGATCTGGA 

TTGAATTTAACGTCACAATTGTCTTTTGTGTCTACTGCTCCATCATTATCCGAATCGGTAAAGTCCGAGTCGCAGG spacer 
length: 76 repeater length: 40

27873   198093 ATCTCCCAAGCCATCCCCATCACTATCTTTTTGATCTGGA 
TTAGGTATGGCAAAGCAATTATCATTTGACTCTGGTACACCATCATTGTCAGCATCAACTTGATCTGGATCGCAGG spacer 
length: 76 repeater length: 40

27874   198210 ATCTCCCAAGCCATCCCCATCACTATCTTTTTGATCTGGA 
ACCAAAATGCACAATGTGTAGCAGGTGGTTCGTTGAGCAATTCGTGTAGTAACACTAGTACTCAAAACCAAGCAAA

27875   
27876   
27877   crispr 17
27878   530063 ATGATCCAAACGGCTTTGACGGTGACAATGATGGCATAGG 

TTGTGAAGCTGAGGATCTTGACAACAATAATGGTGGTGACTTAGACTGTGAAGATATTGATGAAAGAAACTTCCTAGTTGGAAAC 
spacer length: 85 repeater length: 40

27879   530189 ATGATCCAAACGGCTTTGACGGTGACAATGATGGCATAGG 
TTGTGAAGCTGAGGATCTTGACAACAATAATGGTGGTGACTTAGACTGTGAAGATATTGATGAAAGAAACTTCCTAGTTGGAAGC 
spacer length: 85 repeater length: 40

27880   530315 ATGATCCAAACGGCTTTGACGGTGACAATGATGGCATAGG 
TTGTGAAGCTGAGGATCTTGACAACAATAATGGTGGTGACTTAGACTGTGCAGATATCCAAGAAGCTAATATTACAGTTGGAAGC 
spacer length: 85 repeater length: 40

27881   530441 ATGATCCAAACGGCTTTGACGGTGACAATGATGGCATAGG 
TTGTGAAGCTGAGGATCTTGACAACAATAATGGTGGTGACTTAGACTGTGCAGATATCCAAGAAGCTAATATTACAGTTGGAAGC 
spacer length: 85 repeater length: 40

27882   530567 ATGATCCAAACGGCTTTGACGGTGACAATGATGGCATAGG 
ACCAAAATGCACAATGTGTATCTGGTAAAGATGCAATCGTATCATGTGATAACGAGAGCTTCCAAAATCAAGTAAACAGTGGCAA

27883   
27884   
27885   crispr 18
27886   2383920 ATTGTGATTGGCCTATACCCTGGTTTGCAGAGTTACCACC 

GCTACCACTACCGCCTTGTTGTGCAGCTGCGTTGTTTCCTGTGTTAGTTTGACTTTGAGTGTTAGTGTTACTGCAAGAATTACTCA
ATGAACCACCTGCCACACATTGTGCATTTTGGTTAGAG spacer length: 124 repeater length: 40

27887   2384085 ATTGTGATTGGCCTATACCCTGGTTTGCAGAGTTACCACC 
GCTACCACTACCGCCTTGTTGACCTACTGCGTTACTTCCACTATTTGCTTGGGTTTGAGTACTCGTATTGTTACATGAATCAGCTA
CACTACCGCCTGATACACATTGTGCATTTTGGTTAGAG spacer length: 124 repeater length: 40

27888   2384250 ATTGTGATTGGCCTATACCCTGGTTTGCAGAGTTACCACC 
GCTACCACTACCGCCTTGTTGACCTACTGCGTTACTACCGGTATTGTTCTGGGTCTGTGTATTTTGGTTGTTTCCAGAGTTATTTG
TATTGCCGCCAGACACTACACCACTGTTTTGGTTGGAA spacer length: 124 repeater length: 40

27889   2384415 ATTGTGATTGGCCTATACCCTGGTTTGCAGAGTTACCACC 
GCTACCACTACCGCCTTGTTGTGCAGCTGCGTTGTTTCCTGTGTTAGTTTGACTTTGATTGTTTGAATTGTTTCCAGAATTGGTGG
TATTACCGCCGGATGCGACACCACTGTTTTGGTTGGAA spacer length: 124 repeater length: 40

27890   2384580 ATTGTGATTGGCCTATACCCTGGTTTGCAGAGTTACCACC 
GAAACAACCAAAATACACAAAGTCAAAATAACACGGGTAATAACGCAGCAGCCCAACAATAATCTTTTTTTATCACAAAAAAAATA



GTACTTCTCTGTTATAATGATTCATGTTAGAGTTCAAA
27891   
27892   
27893   crispr 19
27894   227877 CAAGTAACGATAGTGGCCAAACATTTGGTGATGTAGTAAA 

TCTTTCAAACAATACTGGATTTTCTGAACATCCTCAAATGGCAGTTAAGGGAAAGAATGTTTACATAATTTGGGCAGATGACACCT
CACTCAATCGAGATATTTATTTTATC spacer length: 112 repeater length: 40

27895   228030 CAAGTAACGATAGTGGCCAAACATTTGGTGATGTAGTAAA 
TCTTTCAAACAATACAGCCGATTCATATAATCAAGAGATTTCTGTATCGGGTAACAATGTATACGTTGTATGGCAAGATGCTCAAA
AATTTACACAAGGTAATAGTAGTATTTCATTTATC spacer length: 121 repeater length: 40

27896   228192 CAAGTAACGATAGTGGCCAAACATTTGGTGATGTAGTAAA 
AAGACTTCTTTTCCAAAGATTTCTTCCTCTCAAGAAAATGTCTATGTAGCGTGGAATATTGATAGCAATGATAGATCAATTGTGGG
AGCAAACAACATGGAAGATGGAATCTTTTTTGTTA

27897   
27898   
27899   crispr 20
27900   2383742 CCTATACCCTGGTTTGCAGAGTTACCACCGCTACCACTAC 

CACTGCCACTGCCAGTACCAGTACCGCCTAGTTGGGCTAGTGCGTTACTTCCGCTATTTACTTGGTTTTGGAAGTTTTCATTATTA
CAAGATACTATAGCATCCTTACCGGATACACATTGTGCATTTTGGTTAGAGGATTGTGATTG spacer length: 148 
repeater length: 40

27901   2383931 CCTATACCCTGGTTTGCAGAGTTACCACCGCTACCACTAC 
CGCCTTGTTGTGCAGCTGCGTTGTTTCCTGTGTTAGTTTGACTTTGAGTGTTAGTGTTACTGCAAGAATTACTCAATGAACCACCT
GCCACACATTGTGCATTTTGGTTAGAGGATTGTGATTG spacer length: 124 repeater length: 40

27902   2384096 CCTATACCCTGGTTTGCAGAGTTACCACCGCTACCACTAC 
CGCCTTGTTGACCTACTGCGTTACTTCCACTATTTGCTTGGGTTTGAGTACTCGTATTGTTACATGAATCAGCTACACTACCGCCT
GATACACATTGTGCATTTTGGTTAGAGGATTGTGATTG spacer length: 124 repeater length: 40

27903   2384261 CCTATACCCTGGTTTGCAGAGTTACCACCGCTACCACTAC 
CGCCTTGTTGACCTACTGCGTTACTACCGGTATTGTTCTGGGTCTGTGTATTTTGGTTGTTTCCAGAGTTATTTGTATTGCCGCCA
GACACTACACCACTGTTTTGGTTGGAAGATTGTGATTG spacer length: 124 repeater length: 40

27904   2384426 CCTATACCCTGGTTTGCAGAGTTACCACCGCTACCACTAC 
CGCCTTGTTGTGCAGCTGCGTTGTTTCCTGTGTTAGTTTGACTTTGATTGTTTGAATTGTTTCCAGAATTGGTGGTATTACCGCCG
GATGCGACACCACTGTTTTGGTTGGAAGATTGTGATTG spacer length: 124 repeater length: 40

27905   2384591 CCTATACCCTGGTTTGCAGAGTTACCACCGCTACCACTAC 
GTTCAGGAAACAACCAAAATACACAAAGTCAAAATAACACGGGTAATAACGCAGCAGCCCAACAATAATCTTTTTTTATCACAAAA
AAAATAGTACTTCTCTGTTATAATGATTCATGTTAGAG

27906   
27907   
27908   crispr 21
27909   99812 CGCGTTGTTACCAGAATTCTCTTGGTTTTGAAGGCTTATG 

TTGTTGCAAGAGTTACCCAAGCTACCACCTGCTACACATTGTGAGTTTTGACGAGAGGATTGTGATTGACCTATTCCTTGATTGGA
GCGATTACCGTCGTCATCATCATCATCTCCACCATTCTGAGCTG spacer length: 130 repeater length: 40

27910   99983 CGCGTTGTTACCAGAATTCTCTTGGTTTTGAAGGCTTATG 
TTGTTGCAAGAGTCGTTTGTATCACCGCCTGAAACACATTGTGAGTTTTGACGAGAGGATTGTGATTGACCTATTCCTTGATTGGA
GCGATTACCGTCGTCATCATCATCATCTCCACCATTCTGAGCTG spacer length: 130 repeater length: 40

27911   100154 CGCGTTGTTACCAGAATTCTCTTGGTTTTGAAGGCTTATG 
TATCATGTGATAACGAGAGCTTCCAAAATCAAGTAAACAGTGGCAACAACGCCTTGGGTCAACAATAAACATCCTTTATTTTTTTT
GTCTGCTAGTCTATAGCATTTTTTTCAAGATTTCTATTTTTTTC

27912   
27913   
27914   crispr 22
27915   1110210 GATCGAGTCTCCCGATTTTGTTTGCATCTGCTTCCACAAA 

GTAGACGTTTCTAGTAGAAGTGTCAAAATCTATAGCAACAGGTGAGCTAGAATTAGTAGGAATTTCCCATTCTGTAATTGTATTTG
TGGAT spacer length: 91 repeater length: 40

27916   1110342 GATCGAGTCTCCCGATTTTGTTTGCATCTGCTTCCACAAA 
GTACACTTCATCACCCCCAGAACCCATTGTTAAATCTGTCAAGTTTGCTCCGCTTGTTCCTATCTCCCATTCTGTAATTGTATTTG
TGGAT spacer length: 91 repeater length: 40

27917   1110474 GATCGAGTCTCCCGATTTTGTTTGCATCTGCTTCCACAAA 
GCGGCGTAGTTTCTGGTGGCAACACAGCAGGTTCAGGAAACAACCAAAATACACAAAGTCAAAATAACACGGGTAATAACGCAGCA
GCCCA

27918   
27919   
27920   crispr 23
27921   1081335 GCAAACCAGGGTATAGGCCAATCACAATCCTCTAACCAAA 

GAAGCCAGTGTGTTTCAGGTGGAGATGTAAGCGACTCTTGCAACAACCTAAGTGTTCAAAGTCAGGTAAATACTGGCAGTAACGCT
GCAGCACAAGATGGTGGTAATGGAAAGGGTAGTGGCAATTC spacer length: 127 repeater length: 40

27922   1081503 GCAAACCAGGGTATAGGCCAATCACAATCCTCTAACCAAA 
GAAGCCAATGTGTAGCCGGCGGTAGTTTAGACAACTCTTGTAACAATCTTAGCTTCCAAAATCAAGAAAACACCGGTGGTAACGCT
GCAGCACAAGCTGGTAGTGGTGGCAATTC spacer length: 115 repeater length: 40

27923   1081659 GCAAACCAGGGTATAGGCCAATCACAATCCTCTAACCAAA 
CACAATGTGTATCTGGTAAAGATGCAATCGTATCATGTGATAACGAGAGCTTCCAAAATCAAGTAAACAGTGGCAACAACGCCTTG
GGTCAACAATAAACATCCTTTATTTTTTT



27924   
27925   
27926   crispr 24
27927   893135 GTGGAAACAGCGCCAACCAAGGTATCGGTCAGTCACAAAC 

CTCTAACCAAAATGCACAATGTGTATCCGGTGGAAGCACAGCCAACTCTTGTAACAATACAAGCAATCAAAACCAAGCAAATAGCG
GAAGCAATGCAGTAGGTCAACAAGGCGGAAGTGGCAAAGGCAGCAAA spacer length: 133 repeater length: 40

27928   893309 GTGGAAACAGCGCCAACCAAGGTATCGGTCAGTCACAAAC 
CTCTAACCAAAATGCACAATGTGTATCCGGTGGAAATGTAGCCGATTCGTGTAATAATACTAGCACTCAAAACCAAGCAAACACAG
GTAACAACGCAGCTGCTCAGAGTGGTGGTAGTGGCAAA spacer length: 124 repeater length: 40

27929   893474 GTGGAAACAGCGCCAACCAAGGTATCGGTCAGTCACAAAC 
CTCAATGTGTATCTGGTGCAGATGCCATAGTATCTTGCAACAACGTTGCTTTCCAAGAACAAGTCAACAGTGGAAGTAATGTTTTA
GCACAATTCGGTTTGGATGATGAAGAAGATGCTCAAAC

27930   
27931   
27932   GCA_001886955.1_ASM188695v1_genomic.fna(findCrispr):
27933   START       REPEAT                           

SPACER                                             
27934   crispr 1
27935   1659183 GTTCAAATCCCTCCCGGCCCG 

TGAAATCTCCGAGCGAAGCGAGGAGTACGAACGGCGAGGGATTTGAACTAGAGAAACGCGAGCGGAGCGAGCGTTTCACGT 
spacer length: 81 repeater length: 21

27936   1659286 GTTCAAATCCCTCCCGGCCCG 
TGTTTTCCTGCGAACGAAGTGAGCAGAAAACCGGCTGCGGTTTTGAACCCAGGAAACCGAGCGAGCGAATGCGAGCGAGGTTTGCG
TT spacer length: 88 repeater length: 21

27937   1659396 GTTCAAATCCCTCCCGGCCCG 
CTTCTGCGACGAACGTAGGTGAGGAGCGAAGCGGCCAGGAGGATTTGAATCAGGGAGGAGCTTTGCTCCGACCGT spacer 
length: 75 repeater length: 21

27938   1659493 GTTCAAATCCCTCCCGGCCCG 
GGGGAGGAAGCCGAAGACACGGACGAAGCCGAAGAGACGACCGACGAGACGGCGGACACGGGGGAGGAAGCCGAA

27939   
27940   
27941   crispr 2
27942   445648 ATGGGTCGGGGCGGATTCGAAC 

CGAAATCACTTCGCTCGCAAGCTCGCTCGTGATAGGGCTCGAATCCGCTGCCCAATTTACGACCGCGATCTCATCGCAGCGACACA
GCACGCTGGTCGCTGCGAAGTGAGAATCGCTGAA spacer length: 120 repeater length: 22

27943   445791 ATGGGTCGGGGCGGATTCGAAC 
GACGCGAAACTCGCTCCCGTCGGTCGCTCGTTTCTCTTATTCGAATCCGTCCGACCGCGCCACAGCCGGCGCTCGAAACGTGAGCG
CCGGCAAAA spacer length: 95 repeater length: 22

27944   445909 ATGGGTCGGGGCGGATTCGAAC 
CAAGCGCCAGGCCGTCGATGAGCACGGCGCGCCGGTTTCAGACGAACCTGTGAGGGATTGAAGGTCCGGCTCTGGGCACTATTTAG
ATAAGCCGA

27945   
27946   
27947   crispr 3
27948   109141 GTCCGGGTGCGAGAATTGAACC 

CGATGGCGAGACTCGCTGCTGCTCGTCTCGCGTGATTCAATTCTCGCCTTCCGGTTTTTCCACTCCTCGCTTTGCTCGTCGGGAAA
 spacer length: 86 repeater length: 22

27949   109250 GTCCGGGTGCGAGAATTGAACC 
GAATGTAGGCGTGCTCGCTCGCATTCGCTCGCTGTGCGCGCCTTCCAGGGTTCAATTCTCTCCCAGGACGCTCTCACCGCTCACGC
ACTCGCCCGGCTCCTGACGGAGCACGGGCTCGTGTATTGTTCGCGAAAGAA spacer length: 137 repeater 
length: 22

27950   109410 GTCCGGGTGCGAGAATTGAACC 
GACGACCGACGAGCCAGAAGACACGGACGAGGAGTCCGACACCGAAACTCCCGAAAGCGAGACGGAAACGACGCCGATCGAGCGCA
AGACCGGCCCGGCCGAGGACCAGGAACAACCGCTGACCGAGCACATCGAGG

27951   
27952   
27953   crispr 4
27954   313242 TGCGCTGGCGGGGATTTGAACC 

AGACCTTCACAGCCGATAGCGGTCTTTTCCCCAAGTTTTTGCGAGGGGCTGCGGAGCAGCCCCTCGGAAAAAGTGGGGCTCACGGG
TCGTCCCTCCCCGTTCGCCGTATCGAGGCGCTCGCTCAGCTCGCGCCTCGCT spacer length: 138 repeater 
length: 22

27955   313403 TGCGCTGGCGGGGATTTGAACC 
ACGGTCACTTCGCTGCGCTCGTTCCCTGATTCAAATCCCAGCCGCATTCACGACCGCAAATCGAACCGAGCGACACCTGCGGGTCG
CTCGGTGTCGATGTAATTGAGAA spacer length: 109 repeater length: 22

27956   313535 TGCGCTGGCGGGGATTTGAACC 
ACGGTCACTTCGCTGCGCTCGTTCCCTGATTCAAATCCCAGCCGCATTTACGACCGCGATTCTACCTCTCGCGACACAGCAAGCTG
GTCGCTCGAGGGTAGAAGTCAATGAGAA spacer length: 114 repeater length: 22

27957   313672 TGCGCTGGCGGGGATTTGAACC 
GGAGGAAGCCGAAGACACGGACGAAGCCGAAGAGACGACCGACGAGACGGCGGACACGGGGGAGGAAGCCGAAGACACGGACGAAG
CCGAAGAGACGACCGACGAGCCAGAAGA

27958   



27959   
27960   crispr 5
27961   1201311 GTTTCAGACGAACCTGTGAGGGATTGAAGC GAACGCCTCGACATGGAGATGGCTGACCACATTG spacer 

length: 34 repeater length: 30
27962   1201376 GTTTCAGACGAACCTGTGAGGGATTGAAGC GCGTTCCTCGATGCGGACGCACGCGCGAGCGAGGA spacer 

length: 35 repeater length: 30
27963   1201442 GTTTCAGACGAACCTGTGAGGGATTGAAGC AGGCCCAACTGACCGAGGAGTTCCAACAGGAATTGC spacer 

length: 36 repeater length: 30
27964   1201509 GTTTCAGACGAACCTGTGAGGGATTGAAGC GTCGCCTGTGAGCGGTTCCTGGCGGCGCTGCGC spacer 

length: 33 repeater length: 30
27965   1201573 GTTTCAGACGAACCTGTGAGGGATTGAAGC TATTGTCGGACTGTCGGACAGCGCAGTATTGCCG spacer 

length: 34 repeater length: 30
27966   1201638 GTTTCAGACGAACCTGTGAGGGATTGAAGC ACGGTGGGGGACCGCGGCGTAGTGTACGACCC spacer 

length: 32 repeater length: 30
27967   1201701 GTTTCAGACGAACCTGTGAGGGATTGAAGC GCCAGGTCGGTTGCCGCGCCGTCGATGGTCAACT spacer 

length: 34 repeater length: 30
27968   1201766 GTTTCAGACGAACCTGTGAGGGATTGAAGC GAGGGATGCAAAGTCTGGGACATTGGTGGCTGTG spacer 

length: 34 repeater length: 30
27969   1201831 GTTTCAGACGAACCTGTGAGGGATTGAAGC TGGCATGGGCCCAGATAAGAGAGGTTATCTCGAT spacer 

length: 34 repeater length: 30
27970   1201896 GTTTCAGACGAACCTGTGAGGGATTGAAGC ACGCCGGCGAGGGCTGCAAGCGTGCCGGTCGATGCC spacer 

length: 36 repeater length: 30
27971   1201963 GTTTCAGACGAACCTGTGAGGGATTGAAGC TCGCTCACCTCGATCATGATTAGACCTCGCCCTCG spacer 

length: 35 repeater length: 30
27972   1202029 GTTTCAGACGAACCTGTGAGGGATTGAAGC AAACCCAGCGACTTGCAGGACTGGCGGTTAGACCAG spacer 

length: 36 repeater length: 30
27973   1202096 GTTTCAGACGAACCTGTGAGGGATTGAAGC TCGCAGGTGATCAAGCACATCGAGGGAGCTTCGGTCCG spacer 

length: 38 repeater length: 30
27974   1202165 GTTTCAGACGAACCTGTGAGGGATTGAAGC GGATCGAGAAATTACCATTACCTGGACGAACAACG spacer 

length: 35 repeater length: 30
27975   1202231 GTTTCAGACGAACCTGTGAGGGATTGAAGC AGCAAGAAGCCAAGTTTGACGACATCACAACCGAA spacer 

length: 35 repeater length: 30
27976   1202297 GTTTCAGACGAACCTGTGAGGGATTGAAGC GCACGGGAAAACGTGAATCCGGTTATTACCTATGAG spacer 

length: 36 repeater length: 30
27977   1202364 GTTTCAGACGAACCTGTGAGGGATTGAAGC CTTCGACGCCCGGGCTGAAAGGTCTTGCGTAGCACA spacer 

length: 36 repeater length: 30
27978   1202431 GTTTCAGACGAACCTGTGAGGGATTGAAGC AAAGGCGACCGCGAGAACCCTCCAGAAGCCGTTG spacer 

length: 34 repeater length: 30
27979   1202496 GTTTCAGACGAACCTGTGAGGGATTGAAGC ACCCGAGGACCTGCTTCGCGGAGACGCGATGAAGGCC spacer 

length: 37 repeater length: 30
27980   1202564 GTTTCAGACGAACCTGTGAGGGATTGAAGC ACTTCCTCTGCATAGCACTCATAACAGAGTGGAGG spacer 

length: 35 repeater length: 30
27981   1202630 GTTTCAGACGAACCTGTGAGGGATTGAAGC TTTCCGCGCTCGAAGACGGGCCGAAGAATCCA spacer 

length: 32 repeater length: 30
27982   1202693 GTTTCAGACGAACCTGTGAGGGATTGAAGC AATCTCGAAATCACGGTTGCCAACCCCGAGTTCCCCG spacer 

length: 37 repeater length: 30
27983   1202761 GTTTCAGACGAACCTGTGAGGGATTGAAGC GAGCAAAACGGCATCGTGACCTTCGAGCTTGATCG spacer 

length: 35 repeater length: 30
27984   1202827 GTTTCAGACGAACCTGTGAGGGATTGAAGC GAGCAAAACGGCATCGTGACCTTCGAGCTTGATCG spacer 

length: 35 repeater length: 30
27985   1202893 GTTTCAGACGAACCTGTGAGGGATTGAAGC AAGATGCACCCCTGGCTCCCGGGGATCTCCGCCG spacer 

length: 34 repeater length: 30
27986   1202958 GTTTCAGACGAACCTGTGAGGGATTGAAGC GCTCGGACGGATGAACGATTACCTCTCGGTGATC spacer 

length: 34 repeater length: 30
27987   1203023 GTTTCAGACGAACCTGTGAGGGATTGAAGC AGACTCATGCAAGCGGTCGGTGCAGTCATGAAATAG spacer 

length: 36 repeater length: 30
27988   1203090 GTTTCAGACGAACCTGTGAGGGATTGAAGC AGCCCGGGGAGGTAAATCGAGCGGACGAAATACCC spacer 

length: 35 repeater length: 30
27989   1203156 GTTTCAGACGAACCTGTGAGGGATTGAAGC ACATTCGCGCCACAACATGCCTTGATCGTCTCGCT spacer 

length: 35 repeater length: 30
27990   1203222 GTTTCAGACGAACCTGTGAGGGATTGAAGC GCCATCTTCGTTGATCGAGTCCAATGATGCCTG spacer 

length: 33 repeater length: 30
27991   1203286 GTTTCAGACGAACCTGTGAGGGATTGAAGC ATCACCGAAGAAGAGTGGCAGGCGATGGAAGACCG spacer 

length: 35 repeater length: 30
27992   1203352 GTTTCAGACGAACCTGTGAGGGATTGAAGC CTCCACGGGAGCAGGTTGTCGATGATCGGAAT spacer 

length: 32 repeater length: 30
27993   1203415 GTTTCAGACGAACCTGTGAGGGATTGAAGC CTCCAGAAAGCGTAAATGCATCTGTTAATGGATCT spacer 

length: 35 repeater length: 30
27994   1203481 GTTTCAGACGAACCTGTGAGGGATTGAAGC ACTCGGTAAAGCCCTCGCGTTCGACAGCGGCCCGT spacer 

length: 35 repeater length: 30
27995   1203547 GTTTCAGACGAACCTGTGAGGGATTGAAGC GTTAATATCCGTGGGGCCAATGATGACATGAATAC spacer 



length: 35 repeater length: 30
27996   1203613 GTTTCAGACGAACCTGTGAGGGATTGAAGC TGCGGAAAAGACACCGGACAGGTAAACAATCACA spacer 

length: 34 repeater length: 30
27997   1203678 GTTTCAGACGAACCTGTGAGGGATTGAAGC TGCGGAAAAGACACCGGACAGGTAAACAATCACA spacer 

length: 34 repeater length: 30
27998   1203743 GTTTCAGACGAACCTGTGAGGGATTGAAGC GGGAGGAAGCCGAAGACACGGACGAAGCCGAAGA
27999   
28000   
28001   crispr 6
28002   2011997 GAAGAGACGACCGACGAGCCAGAAGACACGGACGA 

AGCTGAAGAGACGAAAGACGAGACGGCGGACACGGGGGAGGAAGCCGAAGACACGGACGAAGCTGAAGAGACGAAAGACGAGACGG
CGGACACGGGGGAGGAAGCCGAAGACACGGACGAAGC spacer length: 123 repeater length: 35

28003   2012156 GAAGAGACGACCGACGAGCCAGAAGACACGGACGA 
AGCTGAAGAGACGAAAGACGAGACGGCGGACACGGGGGAGGAAGCCGAAGACACGGACGAAGCCGAAGAGACGACCGACGAGACGG
CGGACACGGGGGAGGAAGCCGAAGACACGGACGAAGC spacer length: 123 repeater length: 35

28004   2012315 GAAGAGACGACCGACGAGCCAGAAGACACGGACGA 
GAGTCCGACACCGAAACTCCCGAAAGCGAGACGGAAACGACGCCGATCGAGCGCAAGACCGGCCCGGCCGAGGACCAGGAACAACC
GCTGACCGAGCACATCGAGGAGATGGTCAAGCGGGTC

28005   
28006   
28007   GCA_001889405.1_ASM188940v1_genomic.fna(findCrispr):
28008   START       REPEAT                           

SPACER                                             
28009   GCA_002078355.1_ASM207835v1_genomic.fna(findCrispr):
28010   START       REPEAT                           

SPACER                                             
28011   crispr 1
28012   915263 TTTCAATCCTATTAAGGTTCGATTTTA 

TCTTCATTAGTTTTTATGGAAATGGTAGAAACCTTTGTCTTTCAATCCTAATAAGGTTCTATTATATCTATCCATAAAATGCCGTT
CGGGTTTACATTTCCCTG spacer length: 104 repeater length: 27

28013   915395 TTTCAATCCTATTAAGGTTCGATTTTA ATTTTTAGCGGTGTTAGTTTTCCTTTATATCTAATATT spacer 
length: 38 repeater length: 27

28014   915461 TTTCAATCCTATTAAGGTTCGATTTTA ATATTGCTACCCCCAACTTTATCATCCCCTGCATAAAA spacer 
length: 38 repeater length: 27

28015   915527 TTTCAATCCTATTAAGGTTCGATTTTA ATATTCTTGGCATGCCCCAATTTTGAGAGCATTGTCAT spacer 
length: 38 repeater length: 27

28016   915593 TTTCAATCCTATTAAGGTTCGATTTTA ATGAGTATCCTTACTATACCTGCCACTGTGCCACTACATT spacer 
length: 40 repeater length: 27

28017   915661 TTTCAATCCTATTAAGGTTCGATTTTA ATCAGGGTAGCACAACCGCCTTAAGGCAGCTTGAATGGG spacer 
length: 39 repeater length: 27

28018   915728 TTTCAATCCTATTAAGGTTCGATTTTA ATGCATTAGGGGGAGCAGCTGCCTTAGTAATTGGTAGCA spacer 
length: 39 repeater length: 27

28019   915795 TTTCAATCCTATTAAGGTTCGATTTTA ATAAAATTCACAAAGTTTATATAAGTCTCAAAAATTA spacer 
length: 37 repeater length: 27

28020   915860 TTTCAATCCTATTAAGGTTCGATTTTA ATGCTGCTACTGCTATAATGCCTAAGGCAAAAGCAACTTA spacer 
length: 40 repeater length: 27

28021   915928 TTTCAATCCTATTAAGGTTCGATTTTA ATCAATTATTTTCCAAGCCCTCAAGATCCCTTTGACCG spacer 
length: 38 repeater length: 27

28022   915994 TTTCAATCCTATTAAGGTTCGATTTTA ATTTTTTTACCACCACTTTTTTATTTTTTTGTTTTAT spacer 
length: 37 repeater length: 27

28023   916059 TTTCAATCCTATTAAGGTTCGATTTTA ATGTATTACCTTGAAATTGCATAAGCTATTCCGATTAT spacer 
length: 38 repeater length: 27

28024   916125 TTTCAATCCTATTAAGGTTCGATTTTA ATCACTGGACAGCGAGGAGGAGGACCTGCGATGGGATGA spacer 
length: 39 repeater length: 27

28025   916192 TTTCAATCCTATTAAGGTTCGATTTTA ATCATACCCTCTTAGAAATAACAGGGTAGTACAGAAGG spacer 
length: 38 repeater length: 27

28026   916258 TTTCAATCCTATTAAGGTTCGATTTTA ATTACGAAGGGGAAGAATGTTCTGGGGTGTGCATGTTAT spacer 
length: 39 repeater length: 27

28027   916325 TTTCAATCCTATTAAGGTTCGATTTTA ATTATATCAGGTAAAATACCGTCCATTATTTTCTCAAAT spacer 
length: 39 repeater length: 27

28028   916392 TTTCAATCCTATTAAGGTTCGATTTTA ATTTGATAAAAAAATATTGCATTAAAGATGCGGATTTAA spacer 
length: 39 repeater length: 27

28029   916459 TTTCAATCCTATTAAGGTTCGATTTTA ATTGGAAAAAATCAGAAAGAATGCCAGGGTCTTTAAA spacer 
length: 37 repeater length: 27

28030   916524 TTTCAATCCTATTAAGGTTCGATTTTA ATTCGGTGATAAAAAATGAAGTCTGAATTTGAAATAAGG spacer 
length: 39 repeater length: 27

28031   916591 TTTCAATCCTATTAAGGTTCGATTTTA ATGATGTATCTGATGACTGTTATGATGCGCAGAGCGAT spacer 
length: 38 repeater length: 27

28032   916657 TTTCAATCCTATTAAGGTTCGATTTTA ATTTTTTATCATGAGGAGACAATGCAGTAATAAAGAAT spacer 
length: 38 repeater length: 27

28033   916723 TTTCAATCCTATTAAGGTTCGATTTTA ATAAAAAGTGTTGACAATCCACGACCTTTAGGAATGA spacer 



length: 37 repeater length: 27
28034   916788 TTTCAATCCTATTAAGGTTCGATTTTA ATCATTTTCAACACGTGTTGTTACATCATGACCAAAAC spacer 

length: 38 repeater length: 27
28035   916854 TTTCAATCCTATTAAGGTTCGATTTTA ATTCATATCGATAACTCAATCATTAAGTACCTATGAT spacer 

length: 37 repeater length: 27
28036   916919 TTTCAATCCTATTAAGGTTCGATTTTA ATTCCACTGTGAAGTAATGGTTTACCCATCCTAATGT spacer 

length: 37 repeater length: 27
28037   916984 TTTCAATCCTATTAAGGTTCGATTTTA ATTAATGAGATAAACACAGTAATTGCAACATTCAGCTAT spacer 

length: 39 repeater length: 27
28038   917051 TTTCAATCCTATTAAGGTTCGATTTTA ATTTCCTGTTTCATTGACTGCCAATATTCGTCTTTAAG spacer 

length: 38 repeater length: 27
28039   917117 TTTCAATCCTATTAAGGTTCGATTTTA ATTTCCAGTCATACGTAAATGCAGAAGAATCAGGATCTGA spacer 

length: 40 repeater length: 27
28040   917185 TTTCAATCCTATTAAGGTTCGATTTTA ATTAGATACTGCTTTTGTCCAGGATATGATGATACTA spacer 

length: 37 repeater length: 27
28041   917250 TTTCAATCCTATTAAGGTTCGATTTTA ATGAAGAATTGGAATATATAAGCGAACATATTAAGCAGC spacer 

length: 39 repeater length: 27
28042   917317 TTTCAATCCTATTAAGGTTCGATTTTA ATGAGAATATGGATAATACTGAATTTATAAATTGTGTA spacer 

length: 38 repeater length: 27
28043   917383 TTTCAATCCTATTAAGGTTCGATTTTA ATATTTAGTGCTGTGTTAACCTGAAGTTGCTTAAAGCCA spacer 

length: 39 repeater length: 27
28044   917450 TTTCAATCCTATTAAGGTTCGATTTTA ATGCTATTTTTCCTATCTGTTCCTTTATGTCTGCAGT spacer 

length: 37 repeater length: 27
28045   917515 TTTCAATCCTATTAAGGTTCGATTTTA ATTCGATTGCAACGGTACAATTATCATATCATCATTCCC spacer 

length: 39 repeater length: 27
28046   917582 TTTCAATCCTATTAAGGTTCGATTTTA ATGACAAATAATATCGCCAATGCGACAAGTCCGGCTAT spacer 

length: 38 repeater length: 27
28047   917648 TTTCAATCCTATTAAGGTTCGATTTTA ATCTTCATTATCAATAATTCCTTTAGATTTTCAGTGTA spacer 

length: 38 repeater length: 27
28048   917714 TTTCAATCCTATTAAGGTTCGATTTTA ATAATTAAAAAAGTTAAAAGTGAGCCTAACATAGCACT spacer 

length: 38 repeater length: 27
28049   917780 TTTCAATCCTATTAAGGTTCGATTTTA ATTATATCCGTCACTACCTGATTATGTTCTACCGGTTT spacer 

length: 38 repeater length: 27
28050   917846 TTTCAATCCTATTAAGGTTCGATTTTA ATTAAATATTCTTTTCTATCTGACATTTTTGCCACCTTA spacer 

length: 39 repeater length: 27
28051   917913 TTTCAATCCTATTAAGGTTCGATTTTA ATATATTATTTGTCGTGAAAAGAGTAAGTTTCTTATCA spacer 

length: 38 repeater length: 27
28052   917979 TTTCAATCCTATTAAGGTTCGATTTTA ATTTTAATGAAGAATACAGACCATGCATTGTTTAAGGT spacer 

length: 38 repeater length: 27
28053   918045 TTTCAATCCTATTAAGGTTCGATTTTA ATCCAATGGAGGTGAGAAATTGAAATTTTGCTATATAA spacer 

length: 38 repeater length: 27
28054   918111 TTTCAATCCTATTAAGGTTCGATTTTA ATTCGCCAACGGAACCGCAACATTCTCATCAATATCAA spacer 

length: 38 repeater length: 27
28055   918177 TTTCAATCCTATTAAGGTTCGATTTTA ATTATTCTCAGAATCCATTTCTCCTCACCTTATTCTTA spacer 

length: 38 repeater length: 27
28056   918243 TTTCAATCCTATTAAGGTTCGATTTTA ATATTTGTATGTAAAATCTATATGATGCCCATTATAAT spacer 

length: 38 repeater length: 27
28057   918309 TTTCAATCCTATTAAGGTTCGATTTTA ATAGTTTTTGCACATTTCACTATCGCTTCTTAATTCCA spacer 

length: 38 repeater length: 27
28058   918375 TTTCAATCCTATTAAGGTTCGATTTTA ATTTATATTCTGATGAGCTGGATTTCAATACTAATTTAGA spacer 

length: 40 repeater length: 27
28059   918443 TTTCAATCCTATTAAGGTTCGATTTTA ATTTGCCATCCCCTTCATTTCCTGCGAATTTATCTATCT spacer 

length: 39 repeater length: 27
28060   918510 TTTCAATCCTATTAAGGTTCGATTTTA ATTTCTTCATCCGGTTCATACACTGTTGATTTGACGG spacer 

length: 37 repeater length: 27
28061   918575 TTTCAATCCTATTAAGGTTCGATTTTA ATGCAGATGTTACTTCCGGCTGGCCTGCTCTGGATAA spacer 

length: 37 repeater length: 27
28062   918640 TTTCAATCCTATTAAGGTTCGATTTTA ATGTAATAGCTGCAGCAAATCCTATAAATTCAATATTT spacer 

length: 38 repeater length: 27
28063   918706 TTTCAATCCTATTAAGGTTCGATTTTA ATTTTATTAGGATTCGTATTTCTTTTCAAATTTAAAAA spacer 

length: 38 repeater length: 27
28064   918772 TTTCAATCCTATTAAGGTTCGATTTTA ATCATTCTATATCCCCCGTAAAATTATAGTTTATATATGT spacer 

length: 40 repeater length: 27
28065   918840 TTTCAATCCTATTAAGGTTCGATTTTA ATAAAGACACAGCTTAGAAAAATACACATCCATGGCTT spacer 

length: 38 repeater length: 27
28066   918906 TTTCAATCCTATTAAGGTTCGATTTTA ATATTGCATGGTTGCCTAGTATTGCCCAGATAACATCA spacer 

length: 38 repeater length: 27
28067   918972 TTTCAATCCTATTAAGGTTCGATTTTA ATTGGGTCGCCATCTTCATATATATCGTATAATATTT spacer 

length: 37 repeater length: 27
28068   919037 TTTCAATCCTATTAAGGTTCGATTTTA ATATGTATATGCGGGCAAGAAGGGCAAAAGAGAAAGCTC spacer 

length: 39 repeater length: 27



28069   919104 TTTCAATCCTATTAAGGTTCGATTTTA ATGTACAGAGGATACTCGATCGGCTTATATTCATAAGA spacer 
length: 38 repeater length: 27

28070   919170 TTTCAATCCTATTAAGGTTCGATTTTA ATCCTGCATCTGTAGGATTGTGGCTTGCACTTATTGT spacer 
length: 37 repeater length: 27

28071   919235 TTTCAATCCTATTAAGGTTCGATTTTA ATGAAAATGCAGGCCTTATAACATAATCTCCGAAATCA spacer 
length: 38 repeater length: 27

28072   919301 TTTCAATCCTATTAAGGTTCGATTTTA ATGAAACTATGATTGTAATATAGATAGATCCGGAACAGC spacer 
length: 39 repeater length: 27

28073   919368 TTTCAATCCTATTAAGGTTCGATTTTA ATTATAGACTGCCCGAACCCGCTGAATGACATTGATAT spacer 
length: 38 repeater length: 27

28074   919434 TTTCAATCCTATTAAGGTTCGATTTTA ATGAAATACATAGCTTCCATCTTCGGATTTATAGATGA spacer 
length: 38 repeater length: 27

28075   919500 TTTCAATCCTATTAAGGTTCGATTTTA ATGAGTTTGATAATGAAGTAATGGCCCTAATTATATCC spacer 
length: 38 repeater length: 27

28076   919566 TTTCAATCCTATTAAGGTTCGATTTTA ATTTCGTCTTTCCTTTCCTTCCTGGACTTTCTACAAT spacer 
length: 37 repeater length: 27

28077   919631 TTTCAATCCTATTAAGGTTCGATTTTA ATTATATTCAATTTAACATATTGCATAAAGTTTATATGC spacer 
length: 39 repeater length: 27

28078   919698 TTTCAATCCTATTAAGGTTCGATTTTA ATACTGTAAACCCTAAACGTAAACCCGTTAACCCTATACA spacer 
length: 40 repeater length: 27

28079   919766 TTTCAATCCTATTAAGGTTCGATTTTA ATGAGGATGTAGCACCTGATACTGCACTCCCGTTTAGG spacer 
length: 38 repeater length: 27

28080   919832 TTTCAATCCTATTAAGGTTCGATTTTA ATTTGTCAGCAAACGGTGCAACCGGATCTGCAAACAT spacer 
length: 37 repeater length: 27

28081   919897 TTTCAATCCTATTAAGGTTCGATTTTA ATACATCAACGATTATGTAATACCATATGTCAACAAATAC spacer 
length: 40 repeater length: 27

28082   919965 TTTCAATCCTATTAAGGTTCGATTTTA ATAAGATGTAGAACCTGATGCCAATTGCGAATTAGAAG spacer 
length: 38 repeater length: 27

28083   920031 TTTCAATCCTATTAAGGTTCGATTTTA ATTGGATATGTTGAAACATACCCTTAAAGCGTGTATC spacer 
length: 37 repeater length: 27

28084   920096 TTTCAATCCTATTAAGGTTCGATTTTA ATCATACCCTACTGGGTAGACATAGCCTGGGCGCATTAT spacer 
length: 39 repeater length: 27

28085   920163 TTTCAATCCTATTAAGGTTCGATTTTA ATGGTCCTGTTCTCCTTGTGGTTGTCATCGGAGTATCATT spacer 
length: 40 repeater length: 27

28086   920231 TTTCAATCCTATTAAGGTTCGATTTTA ATCTATAAATAATCCTAATAAAGAAGCTACCGTTTTAA spacer 
length: 38 repeater length: 27

28087   920297 TTTCAATCCTATTAAGGTTCGATTTTA ATGTGCAGTCGCAACAATGTTCCAGAGCTTCGGATTCTC spacer 
length: 39 repeater length: 27

28088   920364 TTTCAATCCTATTAAGGTTCGATTTTA ATGACTTGCTCTTTGTCTGATTCTCGGCTTTCTGAATA spacer 
length: 38 repeater length: 27

28089   920430 TTTCAATCCTATTAAGGTTCGATTTTA ATTCAATAATTCCACAACAGATAATCGTGGACAGGATAAT spacer 
length: 40 repeater length: 27

28090   920498 TTTCAATCCTATTAAGGTTCGATTTTA ATGGGTTATGGACTGCTGATATTGTAAGGGTATATCCTG spacer 
length: 39 repeater length: 27

28091   920565 TTTCAATCCTATTAAGGTTCGATTTTA ATTATAGTCACTGCCACCCAGCACTGATGAAGAAAATTG spacer 
length: 39 repeater length: 27

28092   920632 TTTCAATCCTATTAAGGTTCGATTTTA ATTGCAGTCGCAACAATGTTCCAGAGCTTCGGATTCTC spacer 
length: 38 repeater length: 27

28093   920698 TTTCAATCCTATTAAGGTTCGATTTTA ATTATTGAATAATTTGTTGAAGCAGAAAATGATGTTGTA spacer 
length: 39 repeater length: 27

28094   920765 TTTCAATCCTATTAAGGTTCGATTTTA ATTAGTTAAAGATAAATTGATACAGGAAAATTAATATTA spacer 
length: 39 repeater length: 27

28095   920832 TTTCAATCCTATTAAGGTTCGATTTTA ATCTACTATTGCAAAAAATATTACATCCGGTGTTAAAA spacer 
length: 38 repeater length: 27

28096   920898 TTTCAATCCTATTAAGGTTCGATTTTA ATATCCAATGATTATTATAGATACTACTAATCAATTTA spacer 
length: 38 repeater length: 27

28097   920964 TTTCAATCCTATTAAGGTTCGATTTTA ATAAGAGATCAAGAGGAAATATAAAGAGTCAAGGAAAA spacer 
length: 38 repeater length: 27

28098   921030 TTTCAATCCTATTAAGGTTCGATTTTA ATATGTTTCATCTTATGATATCACACATAGCCATACT spacer 
length: 37 repeater length: 27

28099   921095 TTTCAATCCTATTAAGGTTCGATTTTA ATCTGTTATTTTCTCTCTCATTTTATCATCTTATTTTTG spacer 
length: 39 repeater length: 27

28100   921162 TTTCAATCCTATTAAGGTTCGATTTTA ATTCTCTCTCATCTCTGTTGTTTGTGTTTTGTTTTTCCA spacer 
length: 39 repeater length: 27

28101   921229 TTTCAATCCTATTAAGGTTCGATTTTA ATCTGGATTTCATGAGTATAGACAGCTATATATTCAATAT spacer 
length: 40 repeater length: 27

28102   921297 TTTCAATCCTATTAAGGTTCGATTTTA ATCAGAGATTATCGCCCTTGTGCTATGGATTATTGAGA spacer 
length: 38 repeater length: 27

28103   921363 TTTCAATCCTATTAAGGTTCGATTTTA ATCCAATTTAGACCATACAACAAGAGATGTTGAATTTA spacer 
length: 38 repeater length: 27

28104   921429 TTTCAATCCTATTAAGGTTCGATTTTA ATAAACTTCAGGAATCTCTGTTGCCAGGAAAGAGGCAGAA spacer 



length: 40 repeater length: 27
28105   921497 TTTCAATCCTATTAAGGTTCGATTTTA ATATTATATCCAAAAGCAAATATAAAGGTGTATTATG spacer 

length: 37 repeater length: 27
28106   921562 TTTCAATCCTATTAAGGTTCGATTTTA ATGAATATTATTCGCTTGAGCTATTGAGAGCATATGGA spacer 

length: 38 repeater length: 27
28107   921628 TTTCAATCCTATTAAGGTTCGATTTTA ATCTTCTTTTAAATCATCTTTTTCCTTTTTTAAATCATA spacer 

length: 39 repeater length: 27
28108   921695 TTTCAATCCTATTAAGGTTCGATTTTA ATATTTATCATCCAAGTTTGGATGGCTTCTCCGTGTATG spacer 

length: 39 repeater length: 27
28109   921762 TTTCAATCCTATTAAGGTTCGATTTTA ATCCAAGAAAATAGCATACATAAACCCATACGATGTAATA spacer 

length: 40 repeater length: 27
28110   921830 TTTCAATCCTATTAAGGTTCGATTTTA ATGATACGCCACCTGATATGTATTTTCCGACATTTCCAAA spacer 

length: 40 repeater length: 27
28111   921898 TTTCAATCCTATTAAGGTTCGATTTTA ATATTTCTTAATTTCGTCATTAGGTAATACCAATTGACT spacer 

length: 39 repeater length: 27
28112   921965 TTTCAATCCTATTAAGGTTCGATTTTA ATTATTTAAAAATGTCCTGAAACTTGAAGATGCCATAGAA spacer 

length: 40 repeater length: 27
28113   922033 TTTCAATCCTATTAAGGTTCGATTTTA ATCATATATAACCTGTCCTATGCATATTTGCATATCTAA spacer 

length: 39 repeater length: 27
28114   922100 TTTCAATCCTATTAAGGTTCGATTTTA ATCCACGGTAAGGTTGTAATTTGAAATAGATGTGGCAAG spacer 

length: 39 repeater length: 27
28115   922167 TTTCAATCCTATTAAGGTTCGATTTTA ATCAGTGCTGTCATTATTCTCCGGCATTCTTGGATCCAT spacer 

length: 39 repeater length: 27
28116   922234 TTTCAATCCTATTAAGGTTCGATTTTA ATCAGGAAGTCCAGAAGGATATTTTAACAGCTTATGAAC spacer 

length: 39 repeater length: 27
28117   922301 TTTCAATCCTATTAAGGTTCGATTTTA ATCTGTATATTCCCATGCGTACCCGCAATGAGTACACCG spacer 

length: 39 repeater length: 27
28118   922368 TTTCAATCCTATTAAGGTTCGATTTTA ATTACAAGACCTTATAAGTATGTCCTGGAAAGGTACAA spacer 

length: 38 repeater length: 27
28119   922434 TTTCAATCCTATTAAGGTTCGATTTTA ATCCATTGCCTGTCCTAAATCTGTAAAGGCTGTTATAAA spacer 

length: 39 repeater length: 27
28120   922501 TTTCAATCCTATTAAGGTTCGATTTTA ATAGTAGTGAACCCCGAAAGCCCTAATTCCGTTATAATT spacer 

length: 39 repeater length: 27
28121   922568 TTTCAATCCTATTAAGGTTCGATTTTA ATCCCTATACGGAAGTTTCCCACCTTTCCCAACTACAACA spacer 

length: 40 repeater length: 27
28122   922636 TTTCAATCCTATTAAGGTTCGATTTTA ATTTTAATAACAGTAAGGTCTCCGGGTGCTTCAAATTT spacer 

length: 38 repeater length: 27
28123   922702 TTTCAATCCTATTAAGGTTCGATTTTA ATTGTATAGTGGACAAAATGCAACTCATACAGTTACAAT spacer 

length: 39 repeater length: 27
28124   922769 TTTCAATCCTATTAAGGTTCGATTTTA ATTATTCTTTCAGTGAAGTTTTTGAGCATTTAATTGAAG spacer 

length: 39 repeater length: 27
28125   922836 TTTCAATCCTATTAAGGTTCGATTTTA ATTAACGTGGAACCACCAAATTTAGTAGAAATAACTA spacer 

length: 37 repeater length: 27
28126   922901 TTTCAATCCTATTAAGGTTCGATTTTA ATTGGATAAATACCAACTACGATGAGCCAGACCTGGAC spacer 

length: 38 repeater length: 27
28127   922967 TTTCAATCCTATTAAGGTTCGATTTTA ATTCAGGTGCGAGTACTGCAGTGTTGTCGGATGTTGA spacer 

length: 37 repeater length: 27
28128   923032 TTTCAATCCTATTAAGGTTCGATTTTA ATCCATATAATGGCATATCGGGCAATTCGTGTAAAACT spacer 

length: 38 repeater length: 27
28129   923098 TTTCAATCCTATTAAGGTTCGATTTTA ATTATAATTTATCATGGTCTTTTTTGATAAATTTCTT spacer 

length: 37 repeater length: 27
28130   923163 TTTCAATCCTATTAAGGTTCGATTTTA ATCGCAATAAGCCGACCGGAAAGCCGCATTTCACGAAG spacer 

length: 38 repeater length: 27
28131   923229 TTTCAATCCTATTAAGGTTCGATTTTA ATAAGTAATAATATTAATATTGTCTTAAAGTCTTAAAAA spacer 

length: 39 repeater length: 27
28132   923296 TTTCAATCCTATTAAGGTTCGATTTTA ATGAGTAATTACTCTACTCTGTGGGTACATTTGCAATCTG spacer 

length: 40 repeater length: 27
28133   923364 TTTCAATCCTATTAAGGTTCGATTTTA ATTAATAATTCTTTTTAAAAAGGACTATAACGGAAAAATG spacer 

length: 40 repeater length: 27
28134   923432 TTTCAATCCTATTAAGGTTCGATTTTA ATGATATAATGAAACCGACAACAGCCGAAAGCGTAGAGG spacer 

length: 39 repeater length: 27
28135   923499 TTTCAATCCTATTAAGGTTCGATTTTA ATTCATCACAGACCCTTGTAATCTCTGAGATAAACTC spacer 

length: 37 repeater length: 27
28136   923564 TTTCAATCCTATTAAGGTTCGATTTTA ATTGATGATTGCAGGGGCGACAACCCCCTGGGTAATAAC spacer 

length: 39 repeater length: 27
28137   923631 TTTCAATCCTATTAAGGTTCGATTTTA ATTTTGAAGTCCTCGGATACAGTCGGTGTTCCATACCAGTA spacer 

length: 41 repeater length: 27
28138   923700 TTTCAATCCTATTAAGGTTCGATTTTA ATACAGCAGAAATATCAGGCGGTACAGGCCCATATAA spacer 

length: 37 repeater length: 27
28139   923765 TTTCAATCCTATTAAGGTTCGATTTTA ATCAGATGTCTTCAATGCAACAATTTCAGGAGGAAC spacer 

length: 36 repeater length: 27



28140   923829 TTTCAATCCTATTAAGGTTCGATTTTA ATCAGATAACCAGTGGTTCAGCATCGGCAATTGATTGTT spacer 
length: 39 repeater length: 27

28141   923896 TTTCAATCCTATTAAGGTTCGATTTTA ATTAGAAGTACAGAAGCGGCATGTAAATCAGCAATGA spacer 
length: 37 repeater length: 27

28142   923961 TTTCAATCCTATTAAGGTTCGATTTTA ATCAAATGGCCAGAACATCCAGGGAATGGATATAAAA spacer 
length: 37 repeater length: 27

28143   924026 TTTCAATCCTATTAAGGTTCGATTTTA ATGATAATTTCACCTCAAAGGTGGTTGGCCCTGAAGTAGAA spacer 
length: 41 repeater length: 27

28144   924095 TTTCAATCCTATTAAGGTTCGATTTTA ATGCAATATAAAAATCTGCTATGATATCAGTTTTCTCCCTA spacer 
length: 41 repeater length: 27

28145   924164 TTTCAATCCTATTAAGGTTCGATTTTA CTTCCATCTTCGGATTTATAGATGACTTTCAATCCTATTAA
28146   
28147   
28148   crispr 2
28149   915394 CTTTCAATCCTATTAAGGTTCGATTTTAAT TTTTAGCGGTGTTAGTTTTCCTTTATATCTAATAT spacer 

length: 35 repeater length: 30
28150   915460 CTTTCAATCCTATTAAGGTTCGATTTTAAT ATTGCTACCCCCAACTTTATCATCCCCTGCATAAA spacer 

length: 35 repeater length: 30
28151   915526 CTTTCAATCCTATTAAGGTTCGATTTTAAT ATTCTTGGCATGCCCCAATTTTGAGAGCATTGTCA spacer 

length: 35 repeater length: 30
28152   915592 CTTTCAATCCTATTAAGGTTCGATTTTAAT GAGTATCCTTACTATACCTGCCACTGTGCCACTACAT spacer 

length: 37 repeater length: 30
28153   915660 CTTTCAATCCTATTAAGGTTCGATTTTAAT CAGGGTAGCACAACCGCCTTAAGGCAGCTTGAATGG spacer 

length: 36 repeater length: 30
28154   915727 CTTTCAATCCTATTAAGGTTCGATTTTAAT GCATTAGGGGGAGCAGCTGCCTTAGTAATTGGTAGC spacer 

length: 36 repeater length: 30
28155   915794 CTTTCAATCCTATTAAGGTTCGATTTTAAT AAAATTCACAAAGTTTATATAAGTCTCAAAAATT spacer 

length: 34 repeater length: 30
28156   915859 CTTTCAATCCTATTAAGGTTCGATTTTAAT GCTGCTACTGCTATAATGCCTAAGGCAAAAGCAACTT spacer 

length: 37 repeater length: 30
28157   915927 CTTTCAATCCTATTAAGGTTCGATTTTAAT CAATTATTTTCCAAGCCCTCAAGATCCCTTTGACC spacer 

length: 35 repeater length: 30
28158   915993 CTTTCAATCCTATTAAGGTTCGATTTTAAT TTTTTTACCACCACTTTTTTATTTTTTTGTTTTA spacer 

length: 34 repeater length: 30
28159   916058 CTTTCAATCCTATTAAGGTTCGATTTTAAT GTATTACCTTGAAATTGCATAAGCTATTCCGATTA spacer 

length: 35 repeater length: 30
28160   916124 CTTTCAATCCTATTAAGGTTCGATTTTAAT CACTGGACAGCGAGGAGGAGGACCTGCGATGGGATG spacer 

length: 36 repeater length: 30
28161   916191 CTTTCAATCCTATTAAGGTTCGATTTTAAT CATACCCTCTTAGAAATAACAGGGTAGTACAGAAG spacer 

length: 35 repeater length: 30
28162   916257 CTTTCAATCCTATTAAGGTTCGATTTTAAT TACGAAGGGGAAGAATGTTCTGGGGTGTGCATGTTA spacer 

length: 36 repeater length: 30
28163   916324 CTTTCAATCCTATTAAGGTTCGATTTTAAT TATATCAGGTAAAATACCGTCCATTATTTTCTCAAA spacer 

length: 36 repeater length: 30
28164   916391 CTTTCAATCCTATTAAGGTTCGATTTTAAT TTGATAAAAAAATATTGCATTAAAGATGCGGATTTA spacer 

length: 36 repeater length: 30
28165   916458 CTTTCAATCCTATTAAGGTTCGATTTTAAT TGGAAAAAATCAGAAAGAATGCCAGGGTCTTTAA spacer 

length: 34 repeater length: 30
28166   916523 CTTTCAATCCTATTAAGGTTCGATTTTAAT TCGGTGATAAAAAATGAAGTCTGAATTTGAAATAAG spacer 

length: 36 repeater length: 30
28167   916590 CTTTCAATCCTATTAAGGTTCGATTTTAAT GATGTATCTGATGACTGTTATGATGCGCAGAGCGA spacer 

length: 35 repeater length: 30
28168   916656 CTTTCAATCCTATTAAGGTTCGATTTTAAT TTTTTATCATGAGGAGACAATGCAGTAATAAAGAA spacer 

length: 35 repeater length: 30
28169   916722 CTTTCAATCCTATTAAGGTTCGATTTTAAT AAAAAGTGTTGACAATCCACGACCTTTAGGAATG spacer 

length: 34 repeater length: 30
28170   916787 CTTTCAATCCTATTAAGGTTCGATTTTAAT CATTTTCAACACGTGTTGTTACATCATGACCAAAA spacer 

length: 35 repeater length: 30
28171   916853 CTTTCAATCCTATTAAGGTTCGATTTTAAT TCATATCGATAACTCAATCATTAAGTACCTATGA spacer 

length: 34 repeater length: 30
28172   916918 CTTTCAATCCTATTAAGGTTCGATTTTAAT TCCACTGTGAAGTAATGGTTTACCCATCCTAATG spacer 

length: 34 repeater length: 30
28173   916983 CTTTCAATCCTATTAAGGTTCGATTTTAAT TAATGAGATAAACACAGTAATTGCAACATTCAGCTA spacer 

length: 36 repeater length: 30
28174   917050 CTTTCAATCCTATTAAGGTTCGATTTTAAT TTCCTGTTTCATTGACTGCCAATATTCGTCTTTAA spacer 

length: 35 repeater length: 30
28175   917116 CTTTCAATCCTATTAAGGTTCGATTTTAAT TTCCAGTCATACGTAAATGCAGAAGAATCAGGATCTG spacer 

length: 37 repeater length: 30
28176   917184 CTTTCAATCCTATTAAGGTTCGATTTTAAT TAGATACTGCTTTTGTCCAGGATATGATGATACT spacer 

length: 34 repeater length: 30
28177   917249 CTTTCAATCCTATTAAGGTTCGATTTTAAT GAAGAATTGGAATATATAAGCGAACATATTAAGCAG spacer 



length: 36 repeater length: 30
28178   917316 CTTTCAATCCTATTAAGGTTCGATTTTAAT GAGAATATGGATAATACTGAATTTATAAATTGTGT spacer 

length: 35 repeater length: 30
28179   917382 CTTTCAATCCTATTAAGGTTCGATTTTAAT ATTTAGTGCTGTGTTAACCTGAAGTTGCTTAAAGCC spacer 

length: 36 repeater length: 30
28180   917449 CTTTCAATCCTATTAAGGTTCGATTTTAAT GCTATTTTTCCTATCTGTTCCTTTATGTCTGCAG spacer 

length: 34 repeater length: 30
28181   917514 CTTTCAATCCTATTAAGGTTCGATTTTAAT TCGATTGCAACGGTACAATTATCATATCATCATTCC spacer 

length: 36 repeater length: 30
28182   917581 CTTTCAATCCTATTAAGGTTCGATTTTAAT GACAAATAATATCGCCAATGCGACAAGTCCGGCTA spacer 

length: 35 repeater length: 30
28183   917647 CTTTCAATCCTATTAAGGTTCGATTTTAAT CTTCATTATCAATAATTCCTTTAGATTTTCAGTGT spacer 

length: 35 repeater length: 30
28184   917713 CTTTCAATCCTATTAAGGTTCGATTTTAAT AATTAAAAAAGTTAAAAGTGAGCCTAACATAGCAC spacer 

length: 35 repeater length: 30
28185   917779 CTTTCAATCCTATTAAGGTTCGATTTTAAT TATATCCGTCACTACCTGATTATGTTCTACCGGTT spacer 

length: 35 repeater length: 30
28186   917845 CTTTCAATCCTATTAAGGTTCGATTTTAAT TAAATATTCTTTTCTATCTGACATTTTTGCCACCTT spacer 

length: 36 repeater length: 30
28187   917912 CTTTCAATCCTATTAAGGTTCGATTTTAAT ATATTATTTGTCGTGAAAAGAGTAAGTTTCTTATC spacer 

length: 35 repeater length: 30
28188   917978 CTTTCAATCCTATTAAGGTTCGATTTTAAT TTTAATGAAGAATACAGACCATGCATTGTTTAAGG spacer 

length: 35 repeater length: 30
28189   918044 CTTTCAATCCTATTAAGGTTCGATTTTAAT CCAATGGAGGTGAGAAATTGAAATTTTGCTATATA spacer 

length: 35 repeater length: 30
28190   918110 CTTTCAATCCTATTAAGGTTCGATTTTAAT TCGCCAACGGAACCGCAACATTCTCATCAATATCA spacer 

length: 35 repeater length: 30
28191   918176 CTTTCAATCCTATTAAGGTTCGATTTTAAT TATTCTCAGAATCCATTTCTCCTCACCTTATTCTT spacer 

length: 35 repeater length: 30
28192   918242 CTTTCAATCCTATTAAGGTTCGATTTTAAT ATTTGTATGTAAAATCTATATGATGCCCATTATAA spacer 

length: 35 repeater length: 30
28193   918308 CTTTCAATCCTATTAAGGTTCGATTTTAAT AGTTTTTGCACATTTCACTATCGCTTCTTAATTCC spacer 

length: 35 repeater length: 30
28194   918374 CTTTCAATCCTATTAAGGTTCGATTTTAAT TTATATTCTGATGAGCTGGATTTCAATACTAATTTAG spacer 

length: 37 repeater length: 30
28195   918442 CTTTCAATCCTATTAAGGTTCGATTTTAAT TTGCCATCCCCTTCATTTCCTGCGAATTTATCTATC spacer 

length: 36 repeater length: 30
28196   918509 CTTTCAATCCTATTAAGGTTCGATTTTAAT TTCTTCATCCGGTTCATACACTGTTGATTTGACG spacer 

length: 34 repeater length: 30
28197   918574 CTTTCAATCCTATTAAGGTTCGATTTTAAT GCAGATGTTACTTCCGGCTGGCCTGCTCTGGATA spacer 

length: 34 repeater length: 30
28198   918639 CTTTCAATCCTATTAAGGTTCGATTTTAAT GTAATAGCTGCAGCAAATCCTATAAATTCAATATT spacer 

length: 35 repeater length: 30
28199   918705 CTTTCAATCCTATTAAGGTTCGATTTTAAT TTTATTAGGATTCGTATTTCTTTTCAAATTTAAAA spacer 

length: 35 repeater length: 30
28200   918771 CTTTCAATCCTATTAAGGTTCGATTTTAAT CATTCTATATCCCCCGTAAAATTATAGTTTATATATG spacer 

length: 37 repeater length: 30
28201   918839 CTTTCAATCCTATTAAGGTTCGATTTTAAT AAAGACACAGCTTAGAAAAATACACATCCATGGCT spacer 

length: 35 repeater length: 30
28202   918905 CTTTCAATCCTATTAAGGTTCGATTTTAAT ATTGCATGGTTGCCTAGTATTGCCCAGATAACATC spacer 

length: 35 repeater length: 30
28203   918971 CTTTCAATCCTATTAAGGTTCGATTTTAAT TGGGTCGCCATCTTCATATATATCGTATAATATT spacer 

length: 34 repeater length: 30
28204   919036 CTTTCAATCCTATTAAGGTTCGATTTTAAT ATGTATATGCGGGCAAGAAGGGCAAAAGAGAAAGCT spacer 

length: 36 repeater length: 30
28205   919103 CTTTCAATCCTATTAAGGTTCGATTTTAAT GTACAGAGGATACTCGATCGGCTTATATTCATAAG spacer 

length: 35 repeater length: 30
28206   919169 CTTTCAATCCTATTAAGGTTCGATTTTAAT CCTGCATCTGTAGGATTGTGGCTTGCACTTATTG spacer 

length: 34 repeater length: 30
28207   919234 CTTTCAATCCTATTAAGGTTCGATTTTAAT GAAAATGCAGGCCTTATAACATAATCTCCGAAATC spacer 

length: 35 repeater length: 30
28208   919300 CTTTCAATCCTATTAAGGTTCGATTTTAAT GAAACTATGATTGTAATATAGATAGATCCGGAACAG spacer 

length: 36 repeater length: 30
28209   919367 CTTTCAATCCTATTAAGGTTCGATTTTAAT TATAGACTGCCCGAACCCGCTGAATGACATTGATA spacer 

length: 35 repeater length: 30
28210   919433 CTTTCAATCCTATTAAGGTTCGATTTTAAT GAAATACATAGCTTCCATCTTCGGATTTATAGATG spacer 

length: 35 repeater length: 30
28211   919499 CTTTCAATCCTATTAAGGTTCGATTTTAAT GAGTTTGATAATGAAGTAATGGCCCTAATTATATC spacer 

length: 35 repeater length: 30
28212   919565 CTTTCAATCCTATTAAGGTTCGATTTTAAT TTCGTCTTTCCTTTCCTTCCTGGACTTTCTACAA spacer 

length: 34 repeater length: 30



28213   919630 CTTTCAATCCTATTAAGGTTCGATTTTAAT TATATTCAATTTAACATATTGCATAAAGTTTATATG spacer 
length: 36 repeater length: 30

28214   919697 CTTTCAATCCTATTAAGGTTCGATTTTAAT ACTGTAAACCCTAAACGTAAACCCGTTAACCCTATAC spacer 
length: 37 repeater length: 30

28215   919765 CTTTCAATCCTATTAAGGTTCGATTTTAAT GAGGATGTAGCACCTGATACTGCACTCCCGTTTAG spacer 
length: 35 repeater length: 30

28216   919831 CTTTCAATCCTATTAAGGTTCGATTTTAAT TTGTCAGCAAACGGTGCAACCGGATCTGCAAACA spacer 
length: 34 repeater length: 30

28217   919896 CTTTCAATCCTATTAAGGTTCGATTTTAAT ACATCAACGATTATGTAATACCATATGTCAACAAATA spacer 
length: 37 repeater length: 30

28218   919964 CTTTCAATCCTATTAAGGTTCGATTTTAAT AAGATGTAGAACCTGATGCCAATTGCGAATTAGAA spacer 
length: 35 repeater length: 30

28219   920030 CTTTCAATCCTATTAAGGTTCGATTTTAAT TGGATATGTTGAAACATACCCTTAAAGCGTGTAT spacer 
length: 34 repeater length: 30

28220   920095 CTTTCAATCCTATTAAGGTTCGATTTTAAT CATACCCTACTGGGTAGACATAGCCTGGGCGCATTA spacer 
length: 36 repeater length: 30

28221   920162 CTTTCAATCCTATTAAGGTTCGATTTTAAT GGTCCTGTTCTCCTTGTGGTTGTCATCGGAGTATCAT spacer 
length: 37 repeater length: 30

28222   920230 CTTTCAATCCTATTAAGGTTCGATTTTAAT CTATAAATAATCCTAATAAAGAAGCTACCGTTTTA spacer 
length: 35 repeater length: 30

28223   920296 CTTTCAATCCTATTAAGGTTCGATTTTAAT GTGCAGTCGCAACAATGTTCCAGAGCTTCGGATTCT spacer 
length: 36 repeater length: 30

28224   920363 CTTTCAATCCTATTAAGGTTCGATTTTAAT GACTTGCTCTTTGTCTGATTCTCGGCTTTCTGAAT spacer 
length: 35 repeater length: 30

28225   920429 CTTTCAATCCTATTAAGGTTCGATTTTAAT TCAATAATTCCACAACAGATAATCGTGGACAGGATAA spacer 
length: 37 repeater length: 30

28226   920497 CTTTCAATCCTATTAAGGTTCGATTTTAAT GGGTTATGGACTGCTGATATTGTAAGGGTATATCCT spacer 
length: 36 repeater length: 30

28227   920564 CTTTCAATCCTATTAAGGTTCGATTTTAAT TATAGTCACTGCCACCCAGCACTGATGAAGAAAATT spacer 
length: 36 repeater length: 30

28228   920631 CTTTCAATCCTATTAAGGTTCGATTTTAAT TGCAGTCGCAACAATGTTCCAGAGCTTCGGATTCT spacer 
length: 35 repeater length: 30

28229   920697 CTTTCAATCCTATTAAGGTTCGATTTTAAT TATTGAATAATTTGTTGAAGCAGAAAATGATGTTGT spacer 
length: 36 repeater length: 30

28230   920764 CTTTCAATCCTATTAAGGTTCGATTTTAAT TAGTTAAAGATAAATTGATACAGGAAAATTAATATT spacer 
length: 36 repeater length: 30

28231   920831 CTTTCAATCCTATTAAGGTTCGATTTTAAT CTACTATTGCAAAAAATATTACATCCGGTGTTAAA spacer 
length: 35 repeater length: 30

28232   920897 CTTTCAATCCTATTAAGGTTCGATTTTAAT ATCCAATGATTATTATAGATACTACTAATCAATTT spacer 
length: 35 repeater length: 30

28233   920963 CTTTCAATCCTATTAAGGTTCGATTTTAAT AAGAGATCAAGAGGAAATATAAAGAGTCAAGGAAA spacer 
length: 35 repeater length: 30

28234   921029 CTTTCAATCCTATTAAGGTTCGATTTTAAT ATGTTTCATCTTATGATATCACACATAGCCATAC spacer 
length: 34 repeater length: 30

28235   921094 CTTTCAATCCTATTAAGGTTCGATTTTAAT CTGTTATTTTCTCTCTCATTTTATCATCTTATTTTT spacer 
length: 36 repeater length: 30

28236   921161 CTTTCAATCCTATTAAGGTTCGATTTTAAT TCTCTCTCATCTCTGTTGTTTGTGTTTTGTTTTTCC spacer 
length: 36 repeater length: 30

28237   921228 CTTTCAATCCTATTAAGGTTCGATTTTAAT CTGGATTTCATGAGTATAGACAGCTATATATTCAATA spacer 
length: 37 repeater length: 30

28238   921296 CTTTCAATCCTATTAAGGTTCGATTTTAAT CAGAGATTATCGCCCTTGTGCTATGGATTATTGAG spacer 
length: 35 repeater length: 30

28239   921362 CTTTCAATCCTATTAAGGTTCGATTTTAAT CCAATTTAGACCATACAACAAGAGATGTTGAATTT spacer 
length: 35 repeater length: 30

28240   921428 CTTTCAATCCTATTAAGGTTCGATTTTAAT AAACTTCAGGAATCTCTGTTGCCAGGAAAGAGGCAGA spacer 
length: 37 repeater length: 30

28241   921496 CTTTCAATCCTATTAAGGTTCGATTTTAAT ATTATATCCAAAAGCAAATATAAAGGTGTATTAT spacer 
length: 34 repeater length: 30

28242   921561 CTTTCAATCCTATTAAGGTTCGATTTTAAT GAATATTATTCGCTTGAGCTATTGAGAGCATATGG spacer 
length: 35 repeater length: 30

28243   921627 CTTTCAATCCTATTAAGGTTCGATTTTAAT CTTCTTTTAAATCATCTTTTTCCTTTTTTAAATCAT spacer 
length: 36 repeater length: 30

28244   921694 CTTTCAATCCTATTAAGGTTCGATTTTAAT ATTTATCATCCAAGTTTGGATGGCTTCTCCGTGTAT spacer 
length: 36 repeater length: 30

28245   921761 CTTTCAATCCTATTAAGGTTCGATTTTAAT CCAAGAAAATAGCATACATAAACCCATACGATGTAAT spacer 
length: 37 repeater length: 30

28246   921829 CTTTCAATCCTATTAAGGTTCGATTTTAAT GATACGCCACCTGATATGTATTTTCCGACATTTCCAA spacer 
length: 37 repeater length: 30

28247   921897 CTTTCAATCCTATTAAGGTTCGATTTTAAT ATTTCTTAATTTCGTCATTAGGTAATACCAATTGAC spacer 
length: 36 repeater length: 30

28248   921964 CTTTCAATCCTATTAAGGTTCGATTTTAAT TATTTAAAAATGTCCTGAAACTTGAAGATGCCATAGA spacer 



length: 37 repeater length: 30
28249   922032 CTTTCAATCCTATTAAGGTTCGATTTTAAT CATATATAACCTGTCCTATGCATATTTGCATATCTA spacer 

length: 36 repeater length: 30
28250   922099 CTTTCAATCCTATTAAGGTTCGATTTTAAT CCACGGTAAGGTTGTAATTTGAAATAGATGTGGCAA spacer 

length: 36 repeater length: 30
28251   922166 CTTTCAATCCTATTAAGGTTCGATTTTAAT CAGTGCTGTCATTATTCTCCGGCATTCTTGGATCCA spacer 

length: 36 repeater length: 30
28252   922233 CTTTCAATCCTATTAAGGTTCGATTTTAAT CAGGAAGTCCAGAAGGATATTTTAACAGCTTATGAA spacer 

length: 36 repeater length: 30
28253   922300 CTTTCAATCCTATTAAGGTTCGATTTTAAT CTGTATATTCCCATGCGTACCCGCAATGAGTACACC spacer 

length: 36 repeater length: 30
28254   922367 CTTTCAATCCTATTAAGGTTCGATTTTAAT TACAAGACCTTATAAGTATGTCCTGGAAAGGTACA spacer 

length: 35 repeater length: 30
28255   922433 CTTTCAATCCTATTAAGGTTCGATTTTAAT CCATTGCCTGTCCTAAATCTGTAAAGGCTGTTATAA spacer 

length: 36 repeater length: 30
28256   922500 CTTTCAATCCTATTAAGGTTCGATTTTAAT AGTAGTGAACCCCGAAAGCCCTAATTCCGTTATAAT spacer 

length: 36 repeater length: 30
28257   922567 CTTTCAATCCTATTAAGGTTCGATTTTAAT CCCTATACGGAAGTTTCCCACCTTTCCCAACTACAAC spacer 

length: 37 repeater length: 30
28258   922635 CTTTCAATCCTATTAAGGTTCGATTTTAAT TTTAATAACAGTAAGGTCTCCGGGTGCTTCAAATT spacer 

length: 35 repeater length: 30
28259   922701 CTTTCAATCCTATTAAGGTTCGATTTTAAT TGTATAGTGGACAAAATGCAACTCATACAGTTACAA spacer 

length: 36 repeater length: 30
28260   922768 CTTTCAATCCTATTAAGGTTCGATTTTAAT TATTCTTTCAGTGAAGTTTTTGAGCATTTAATTGAA spacer 

length: 36 repeater length: 30
28261   922835 CTTTCAATCCTATTAAGGTTCGATTTTAAT TAACGTGGAACCACCAAATTTAGTAGAAATAACT spacer 

length: 34 repeater length: 30
28262   922900 CTTTCAATCCTATTAAGGTTCGATTTTAAT TGGATAAATACCAACTACGATGAGCCAGACCTGGA spacer 

length: 35 repeater length: 30
28263   922966 CTTTCAATCCTATTAAGGTTCGATTTTAAT TCAGGTGCGAGTACTGCAGTGTTGTCGGATGTTG spacer 

length: 34 repeater length: 30
28264   923031 CTTTCAATCCTATTAAGGTTCGATTTTAAT CCATATAATGGCATATCGGGCAATTCGTGTAAAAC spacer 

length: 35 repeater length: 30
28265   923097 CTTTCAATCCTATTAAGGTTCGATTTTAAT TATAATTTATCATGGTCTTTTTTGATAAATTTCT spacer 

length: 34 repeater length: 30
28266   923162 CTTTCAATCCTATTAAGGTTCGATTTTAAT CGCAATAAGCCGACCGGAAAGCCGCATTTCACGAA spacer 

length: 35 repeater length: 30
28267   923228 CTTTCAATCCTATTAAGGTTCGATTTTAAT AAGTAATAATATTAATATTGTCTTAAAGTCTTAAAA spacer 

length: 36 repeater length: 30
28268   923295 CTTTCAATCCTATTAAGGTTCGATTTTAAT GAGTAATTACTCTACTCTGTGGGTACATTTGCAATCT spacer 

length: 37 repeater length: 30
28269   923363 CTTTCAATCCTATTAAGGTTCGATTTTAAT TAATAATTCTTTTTAAAAAGGACTATAACGGAAAAAT spacer 

length: 37 repeater length: 30
28270   923431 CTTTCAATCCTATTAAGGTTCGATTTTAAT GATATAATGAAACCGACAACAGCCGAAAGCGTAGAG spacer 

length: 36 repeater length: 30
28271   923498 CTTTCAATCCTATTAAGGTTCGATTTTAAT TCATCACAGACCCTTGTAATCTCTGAGATAAACT spacer 

length: 34 repeater length: 30
28272   923563 CTTTCAATCCTATTAAGGTTCGATTTTAAT TGATGATTGCAGGGGCGACAACCCCCTGGGTAATAA spacer 

length: 36 repeater length: 30
28273   923630 CTTTCAATCCTATTAAGGTTCGATTTTAAT TTTGAAGTCCTCGGATACAGTCGGTGTTCCATACCAGT spacer 

length: 38 repeater length: 30
28274   923699 CTTTCAATCCTATTAAGGTTCGATTTTAAT ACAGCAGAAATATCAGGCGGTACAGGCCCATATA spacer 

length: 34 repeater length: 30
28275   923764 CTTTCAATCCTATTAAGGTTCGATTTTAAT CAGATGTCTTCAATGCAACAATTTCAGGAGGAA spacer 

length: 33 repeater length: 30
28276   923828 CTTTCAATCCTATTAAGGTTCGATTTTAAT CAGATAACCAGTGGTTCAGCATCGGCAATTGATTGT spacer 

length: 36 repeater length: 30
28277   923895 CTTTCAATCCTATTAAGGTTCGATTTTAAT TAGAAGTACAGAAGCGGCATGTAAATCAGCAATG spacer 

length: 34 repeater length: 30
28278   923960 CTTTCAATCCTATTAAGGTTCGATTTTAAT CAAATGGCCAGAACATCCAGGGAATGGATATAAA spacer 

length: 34 repeater length: 30
28279   924025 CTTTCAATCCTATTAAGGTTCGATTTTAAT GATAATTTCACCTCAAAGGTGGTTGGCCCTGAAGTAGA spacer 

length: 38 repeater length: 30
28280   924094 CTTTCAATCCTATTAAGGTTCGATTTTAAT GCAATATAAAAATCTGCTATGATATCAGTTTTCTCCCT spacer 

length: 38 repeater length: 30
28281   924163 CTTTCAATCCTATTAAGGTTCGATTTTAAT CCTAATATCCTTAATTTTACAATGTTTATAAGTATTTC
28282   
28283   
28284   crispr 3
28285   939163 GTATCAATTCCTTTAAGGATATATTTCTAAC GATACCCTAATGGGTGTATTGGACGGTTCGCAGA spacer 

length: 34 repeater length: 31



28286   939229 GTATCAATTCCTTTAAGGATATATTTCTAAC TTTTGTAAATCATACAAATATACCGGATATAACAA spacer 
length: 35 repeater length: 31

28287   939296 GTATCAATTCCTTTAAGGATATATTTCTAAC AAAATATAAGAAGAAACTTCAACCCTACTAATAA spacer 
length: 34 repeater length: 31

28288   939362 GTATCAATTCCTTTAAGGATATATTTCTAAC TCTTTGGTAATTTCCAGTTCAGTGTTGCCGGTTATT spacer 
length: 36 repeater length: 31

28289   939430 GTATCAATTCCTTTAAGGATATATTTCTAAC 
TGGTGTTTGAAGAATATATTTCTAACTGGTGTTTGAAGAATATATATGGATAGGGAACATT spacer length: 61 
repeater length: 31

28290   939523 GTATCAATTCCTTTAAGGATATATTTCTAAC TAACGCAGGAGTTTACGGGCTTACTGTGGATGTAT spacer 
length: 35 repeater length: 31

28291   939590 GTATCAATTCCTTTAAGGATATATTTCTAAC CAGGTTCAATATCGCAAGCAAGCAATCCCGATATAG spacer 
length: 36 repeater length: 31

28292   939658 GTATCAATTCCTTTAAGGATATATTTCTAAC ACATAAAGAGTTAATAAAAGAATATTGTATAAAAG spacer 
length: 35 repeater length: 31

28293   939725 GTATCAATTCCTTTAAGGATATATTTCTAAC TATGTCGGCACTTCTGTTCTTAGTATCAATATTAA spacer 
length: 35 repeater length: 31

28294   939792 GTATCAATTCCTTTAAGGATATATTTCTAAC CTATATTTTCGCATGTATTCCCGTTTTTTCATTTT spacer 
length: 35 repeater length: 31

28295   939859 GTATCAATTCCTTTAAGGATATATTTCTAAC TGAAGCAAGAAAATGAAAATCTGTTTGGGAAATCA spacer 
length: 35 repeater length: 31

28296   939926 GTATCAATTCCTTTAAGGATATATTTCTAAC AACATGATTTAACATGCCTTAAAACTCAAAATAA spacer 
length: 34 repeater length: 31

28297   939992 GTATCAATTCCTTTAAGGATATATTTCTAAC AATATGGCTTTCTCCCTTGGTCCTTGCCTGGAAG spacer 
length: 34 repeater length: 31

28298   940058 GTATCAATTCCTTTAAGGATATATTTCTAAC AATTATACAGAACGGGACAACAAACGGGGGTACTT spacer 
length: 35 repeater length: 31

28299   940125 GTATCAATTCCTTTAAGGATATATTTCTAAC CGTTTAGCGGATTGGCGGAAAATCGCTAAGTGGTG spacer 
length: 35 repeater length: 31

28300   940192 GTATCAATTCCTTTAAGGATATATTTCTAAC CTTTTCACTTTCTTAATTGGGGGATTTTCCGGGTA spacer 
length: 35 repeater length: 31

28301   940259 GTATCAATTCCTTTAAGGATATATTTCTAAC CCATTGCGAGGCTTAGAATAGGGTTATTAGGCATTG spacer 
length: 36 repeater length: 31

28302   940327 GTATCAATTCCTTTAAGGATATATTTCTAAC AACCGGGAGGTGCGATCGATTTGCCAATATCCATA spacer 
length: 35 repeater length: 31

28303   940394 GTATCAATTCCTTTAAGGATATATTTCTAAC TCCCTGTTCCACCACCGGGAAGGGTAGGATTAATTG spacer 
length: 36 repeater length: 31

28304   940462 GTATCAATTCCTTTAAGGATATATTTCTAAC TTGATAGAATTCCCCGTGAGAAACTCATAAGCTCCT spacer 
length: 36 repeater length: 31

28305   940530 GTATCAATTCCTTTAAGGATATATTTCTAAC AAAGCTGAAGGAGGGATTGCCTCTTCGGTGTACG spacer 
length: 34 repeater length: 31

28306   940596 GTATCAATTCCTTTAAGGATATATTTCTAAC TATAAGCGCTAAATCATCATCGCATAAATGGTATTT spacer 
length: 36 repeater length: 31

28307   940664 GTATCAATTCCTTTAAGGATATATTTCTAAC CATACCTTTAACTTGCATTGCGTCTAAAACACTTT spacer 
length: 35 repeater length: 31

28308   940731 GTATCAATTCCTTTAAGGATATATTTCTAAC CTACCAGTGCCACCGGTAAGAGATGATTTGAATGTA spacer 
length: 36 repeater length: 31

28309   940799 GTATCAATTCCTTTAAGGATATATTTCTAAC AAAATGATGAGAAGTAATATATCAAATGGAAATGTA spacer 
length: 36 repeater length: 31

28310   940867 GTATCAATTCCTTTAAGGATATATTTCTAAC AATACGATCGCAAATTACCAGGGCGATATAATCC spacer 
length: 34 repeater length: 31

28311   940933 GTATCAATTCCTTTAAGGATATATTTCTAAC CTGGTTGAAAGATAATGGTGCATCCTTTTTCTACATA spacer 
length: 37 repeater length: 31

28312   941002 GTATCAATTCCTTTAAGGATATATTTCTAAC TGAGTTATTGCCTGGGATGCATCCTCCCGAATCATT spacer 
length: 36 repeater length: 31

28313   941070 GTATCAATTCCTTTAAGGATATATTTCTAAC TCGATTGGCACATAAACAACCCTTTCTTTCTGGCCT spacer 
length: 36 repeater length: 31

28314   941138 GTATCAATTCCTTTAAGGATATATTTCTAAC AATTTAGAAGTTATATTTAAGTATATTTTTATTTAA
28315   
28316   
28317   GCA_002116695.1_ASM211669v1_genomic.fna(findCrispr):
28318   START       REPEAT                           

SPACER                                             
28319   crispr 1
28320   20587 TCTTTC AATTCCATAATGGATTAATCTTAGAAAATGCGTTAAAGTCGTTTCTCGAACAGTATAAA spacer 

length: 59 repeater length: 6
28321   20653 TCTTTC 

AATTCCATAATGGATTAATCATAGCAATAAAAATTAGATATAGATTTTTGCTAAAAATACTTTCAATTCCATAATGGATTAATCAC
TTTGATGGTACACATTTCCCAGTAGAGCTGAG spacer length: 118 repeater length: 6

28322   20778 TCTTTC AATTCCATAATGGATTAATCAGTCCTTCCCTCTGTCTGCCTTCTTCAAGTGATTTAA spacer 
length: 57 repeater length: 6



28323   20842 TCTTTC 
AATTCCATAATGGATTAATCTTGATTATTTTGCTAAGAAGAGAATTTTAATCATCAATTTCTGCTTTCAATTCCATAATGGATTAA
TCTAACGGATATGCAACAGTCGATATTAACGGTACTATT spacer length: 125 repeater length: 6

28324   20974 TCTTTC 
AATTCCATAATGGATTAATCGCAAACTACACGAATTAATATCCAATTTTCAAACTGAACTTTCAATTCCATAATGGATTAATCTAT
GAAGGGTGCCGTTTACCTGAGTAAAGGCTTAATC spacer length: 120 repeater length: 6

28325   21101 TCTTTC 
AGGAGCACATAGCTGAGTACAATAATGTTGCTATGAAGGCTAAAGAAGAAGGGCATGTAGACGTAGAGAAGATGTTATGCGCTTAT
GCAGAGCAAGAAAAAGACATTGCAGAGACTACTA

28326   
28327   
28328   crispr 2
28329   20463 AATT CCATAATGGATTAATCAGATTATTCAAAAGTATGAGTCGCTTTGCCCTGGAGTAACTTT spacer 

length: 59 repeater length: 4
28330   20527 AATT 

CCATAATGGATTAATCATAATATAGTATAATTTTATGGGACATAGGATAAATGGAATCTTTCAATTCCATAATGGATTAATCTTAG
AAAATGCGTTAAAGTCGTTTCTCGAACAGTATAAAATCTTT spacer length: 127 repeater length: 4

28331   20659 AATT CCATAATGGATTAATCATAGCAATAAAAATTAGATATAGATTTTTGCTAAAAATACTTT spacer 
length: 59 repeater length: 4

28332   20723 AATT AGGAAGATGAGGAGCACATAGCTGAGTACAATAATGTTGCTATGAAGGCTAAAGAAGAA
28333   
28334   
28335   crispr 3
28336   11158 CTTTCAATTCCATAGTGGATTAATC AAAATATCAAGTTGTTGTTTTGATTCATAATGCTAAAT spacer 

length: 38 repeater length: 25
28337   11222 CTTTCAATTCCATAGTGGATTAATC 

AAATTTTGGATGGCTACACACAATAAGCGCATTTGACTTTCAATTCCATAATGGATTAATCCTTAATCTGCCAGACTATGTCATCG
CAGTAATTAATGCT spacer length: 100 repeater length: 25

28338   11348 CTTTCAATTCCATAGTGGATTAATC AATAGAAGAAAGAGAATAGCAATCTCCATAAGATATATAA spacer 
length: 40 repeater length: 25

28339   11414 CTTTCAATTCCATAGTGGATTAATC 
TCAGTACGACGCTATCATCGCATCGTTACCAGTAAATTTGTATCACTTTCAATTCTATAGTGGATTAATCATTATCCCCGAAAAAA
AGAGCAATTGCCTTTAGAA spacer length: 105 repeater length: 25

28340   11545 CTTTCAATTCCATAGTGGATTAATC TGGGTACAATTTTTCAATATAGTCTTTGAAAATATAGT spacer 
length: 38 repeater length: 25

28341   11609 CTTTCAATTCCATAGTGGATTAATC TCACTTTATGATTTCTATCCTTCCATACTATGATATG spacer length: 
37 repeater length: 25

28342   11672 CTTTCAATTCCATAGTGGATTAATC ACCATAAGAGACAACTAAGAAAAAAACAATAATTTCTGCCAT spacer 
length: 42 repeater length: 25

28343   11740 CTTTCAATTCCATAGTGGATTAATC CTTCTTTTAACTCTTCCTTATATACTATACCTTCACC spacer length: 
37 repeater length: 25

28344   11803 CTTTCAATTCCATAGTGGATTAATC ACATGGAAGGGATATAGATGTCTGAGAATTCTATAGAAA spacer 
length: 39 repeater length: 25

28345   11868 CTTTCAATTCCATAGTGGATTAATC AAGAACATATTCAGAAATTCAATTAACTGTAGAAAATC spacer 
length: 38 repeater length: 25

28346   11932 CTTTCAATTCCATAGTGGATTAATC ATAAACTTGTAAATCTAAGGATAAGGATTTAAGCTGTTC spacer 
length: 39 repeater length: 25

28347   11997 CTTTCAATTCCATAGTGGATTAATC CAAAACAAACAATAGAACATAGAATTCATATTCTATATA spacer 
length: 39 repeater length: 25

28348   12062 CTTTCAATTCCATAGTGGATTAATC GTAACCATGATCCAAGTAGCTTCCTTAGAATATAAAGT spacer 
length: 38 repeater length: 25

28349   12126 CTTTCAATTCCATAGTGGATTAATC GATCCCTGACTAGTTGAACTACCAGTTGTTGGATTGATAG spacer 
length: 40 repeater length: 25

28350   12192 CTTTCAATTCCATAGTGGATTAATC TTTTCTTGTTTTTGTAATTTTCATTTTATTTATTTCAA spacer 
length: 38 repeater length: 25

28351   12256 CTTTCAATTCCATAGTGGATTAATC GCTTTGTGTTTTTTTCTGTGCCCCGCTTTGTTTTCGAT spacer 
length: 38 repeater length: 25

28352   12320 CTTTCAATTCCATAGTGGATTAATC CTTGAAGACTTCAGGATTACCTTCAAACCAATAACT spacer length: 
36 repeater length: 25

28353   12382 CTTTCAATTCCATAGTGGATTAATC CGCCATACTTGGGCTCGATGAAACGGAGCCAGTAGGCATT spacer 
length: 40 repeater length: 25

28354   12448 CTTTCAATTCCATAGTGGATTAATC GAGTTCAAAACAGTTAGTGTCGGCAATATGACTATTAG spacer 
length: 38 repeater length: 25

28355   12512 CTTTCAATTCCATAGTGGATTAATC ATCATTTTTTTAATAGTTATATTTGTGGGAATTTGGTATT spacer 
length: 40 repeater length: 25

28356   12578 CTTTCAATTCCATAGTGGATTAATC GCTTTGTGTTTTTTTCTGTGCCCCGCTTTGTTTTCGAT spacer 
length: 38 repeater length: 25

28357   12642 CTTTCAATTCCATAGTGGATTAATC CTTGAAGACTTCAGGATTACCTTCAAACCAATAACT spacer length: 
36 repeater length: 25

28358   12704 CTTTCAATTCCATAGTGGATTAATC CGCCATACTTGGGCTCGATGAAACGGAGCCAGTAGGCATT spacer 
length: 40 repeater length: 25



28359   12770 CTTTCAATTCCATAGTGGATTAATC GAGTTCAAAACAGTTAGTGTCGGCAATATGACTATTAG spacer 
length: 38 repeater length: 25

28360   12834 CTTTCAATTCCATAGTGGATTAATC ATCATTTTTTTAATAGTTATATTTGTGGGAATTTGGTATT spacer 
length: 40 repeater length: 25

28361   12900 CTTTCAATTCCATAGTGGATTAATC TAGAAGTCATGCAAAGAAGAATGGTATAGGTGGTGTAGC spacer 
length: 39 repeater length: 25

28362   12965 CTTTCAATTCCATAGTGGATTAATC AAAGTACACAACATGGGGATATAGTGGACTAGACCATAG spacer 
length: 39 repeater length: 25

28363   13030 CTTTCAATTCCATAGTGGATTAATC CCTTCTTGTAAGAATTTAAGGATTTCATTCATACT spacer length: 
35 repeater length: 25

28364   13091 CTTTCAATTCCATAGTGGATTAATC AAAATCTAAAACCATATAAAGATTGCAAGATTGTTATATT spacer 
length: 40 repeater length: 25

28365   13157 CTTTCAATTCCATAGTGGATTAATC AAATAAGATCATTATTAAATCAACTAGAAAAAGAAAATG spacer 
length: 39 repeater length: 25

28366   13222 CTTTCAATTCCATAGTGGATTAATC CAACAATAATTGTCGAAATATATAGAAACCTATTAAAAA spacer 
length: 39 repeater length: 25

28367   13287 CTTTCAATTCCATAGTGGATTAATC GCATTTCAGGGTCTCGTAGTAGGAGGAACGAAGGCATAC spacer 
length: 39 repeater length: 25

28368   13352 CTTTCAATTCCATAGTGGATTAATC CGCCAGGAATGTTTCCTAGCGGGAGTTATTTATACCTAA spacer 
length: 39 repeater length: 25

28369   13417 CTTTCAATTCCATAGTGGATTAATC CTTTAACAAGCCCTTCATACCTTTGTACATAATTCCAACAT spacer 
length: 41 repeater length: 25

28370   13484 CTTTCAATTCCATAGTGGATTAATC ATTCCTTCGATAGAGAAAGTATAAACACTATGTTCAAGCG spacer 
length: 40 repeater length: 25

28371   13550 CTTTCAATTCCATAGTGGATTAATC TTGAACCTTCTTGTAGAGATTATTATCGCTTTCTTAGAATA spacer 
length: 41 repeater length: 25

28372   13617 CTTTCAATTCCATAGTGGATTAATC ATTCCAAATCCGTCAATAAAATTCACTCAGGATGAAATT spacer 
length: 39 repeater length: 25

28373   13682 CTTTCAATTCCATAGTGGATTAATC AGGCACTGGTCAGCCTGCAGTAGAAGGACAACCTGTAAAC spacer 
length: 40 repeater length: 25

28374   13748 CTTTCAATTCCATAGTGGATTAATC AGTCTCATCGCAATCTGTAAGAAATTATCTCAATTCAT spacer 
length: 38 repeater length: 25

28375   13812 CTTTCAATTCCATAGTGGATTAATC ATACAATCTCAACAGCTGTACTGTCAACATTTCCAGTCATA spacer 
length: 41 repeater length: 25

28376   13879 CTTTCAATTCCATAGTGGATTAATC ACGACATTAAAAACGTAATAACACTATTAGCAGACAGCG spacer 
length: 39 repeater length: 25

28377   13944 CTTTCAATTCCATAGTGGATTAATC GAAACATGACATTGAAACTGCTGAATACGGTCTTGATGAA spacer 
length: 40 repeater length: 25

28378   14010 CTTTCAATTCCATAGTGGATTAATC TCAGGAAGTCTATGTACACATTACGCTGACATAC spacer length: 34 
repeater length: 25

28379   14070 CTTTCAATTCCATAGTGGATTAATC AGAAGAAGGTTGTAAAGAAGAAGTAGTATGTTGTAAATA spacer 
length: 39 repeater length: 25

28380   14135 CTTTCAATTCCATAGTGGATTAATC AAGTTTTTCGGTTAATTATAGATAACGCTACGTAAGTTT spacer 
length: 39 repeater length: 25

28381   14200 CTTTCAATTCCATAGTGGATTAATC TGCAATGAAGAATGTGTTTAGTTCGTCCATCAACCAGTCCA spacer 
length: 41 repeater length: 25

28382   14267 CTTTCAATTCCATAGTGGATTAATC ATTTTATTAATCTCTTCTACAAAATACAGACAAACA spacer length: 
36 repeater length: 25

28383   14329 CTTTCAATTCCATAGTGGATTAATC ACAAGTAGAGTGGATATTCCACTCAATTTTTATCAG spacer length: 
36 repeater length: 25

28384   14391 CTTTCAATTCCATAGTGGATTAATC AATGAACAATATAAATTTCTCTCATACGAATTAAACTA spacer 
length: 38 repeater length: 25

28385   14455 CTTTCAATTCCATAGTGGATTAATC TCTTGGTCTTTTGATGAAAATTGAAGTTTTAGAAAGA spacer length: 
37 repeater length: 25

28386   14518 CTTTCAATTCCATAGTGGATTAATC AGATTGGTTTTTTCCAGGACTAAGAGACATAATACATAT spacer 
length: 39 repeater length: 25

28387   14583 CTTTCAATTCCATAGTGGATTAATC GAATTTACAACCTGCAAAAATTCCGTATCAACTTCTTCAGT spacer 
length: 41 repeater length: 25

28388   14650 CTTTCAATTCCATAGTGGATTAATC AGTTTTGTAGTTTTCTAATTATATCTAATGCATTCTGAT spacer 
length: 39 repeater length: 25

28389   14715 CTTTCAATTCCATAGTGGATTAATC ACGCAAAAAACGAAACAAATTCAAAGTCCTTATTAATTG spacer 
length: 39 repeater length: 25

28390   14780 CTTTCAATTCCATAGTGGATTAATC CTGGAAAATTGTAATTTCGCGGCTGAAATTTCATTTAGAT spacer 
length: 40 repeater length: 25

28391   14846 CTTTCAATTCCATAGTGGATTAATC AAAGCAATACATTACCCTTCATTTCTGGAATATCATTTAT spacer 
length: 40 repeater length: 25

28392   14912 CTTTCAATTCCATAGTGGATTAATC ATGATGATTGCGACAGCTGTACCGTTTTTCATATATTAA spacer 
length: 39 repeater length: 25

28393   14977 CTTTCAATTCCATAGTGGATTAATC CTTAATTCTTAAACTCTTTTTTCTCTTGGGTGGAAAAA spacer 
length: 38 repeater length: 25

28394   15041 CTTTCAATTCCATAGTGGATTAATC AAGAAGGGCATGTAGACGTAGAGAAGATGTTATGCGCT



28395   
28396   
28397   crispr 4
28398   44350 GATTAATCCATTATGGAATTGAAAG AGTAGTATGTAGTAACTGCCCTCTTTAGTTGTCACTTT spacer 

length: 38 repeater length: 25
28399   44414 GATTAATCCATTATGGAATTGAAAG CTATTTCCTCATACGCCGAAGCATTATTATAAATGTTC spacer 

length: 38 repeater length: 25
28400   44478 GATTAATCCATTATGGAATTGAAAG ATTGTTATTGTATTCACTCTTTCCTGTTCCTTCTTCAA spacer 

length: 38 repeater length: 25
28401   44542 GATTAATCCATTATGGAATTGAAAG TTATCATAAAGACTATAACAATCGTTCTTTCTTAACC spacer length: 

37 repeater length: 25
28402   44605 GATTAATCCATTATGGAATTGAAAG AGAATAGATTTAATTTGATTATCTGGAATTCCTAATTTC spacer 

length: 39 repeater length: 25
28403   44670 GATTAATCCATTATGGAATTGAAAG TACACCACCAGGGCAGTTGAATGGACAGAAACATTGGA spacer 

length: 38 repeater length: 25
28404   44734 GATTAATCCATTATGGAATTGAAAG TTGTCAGAGCTTCTGACCCGCTCCTTAATTTCAAG spacer length: 

35 repeater length: 25
28405   44795 GATTAATCCATTATGGAATTGAAAG GATAAACAACGAGGAGACGATTAGGGCATATTATCTTTTC spacer 

length: 40 repeater length: 25
28406   44861 GATTAATCCATTATGGAATTGAAAG TATTACCGCTATTGCTCCAGCATACTGATCTACGAGACCC spacer 

length: 40 repeater length: 25
28407   44927 GATTAATCCATTATGGAATTGAAAG CGAAAAGCGTGAATTTTCCGGGCGGGAAGTATTGTAGGT spacer 

length: 39 repeater length: 25
28408   44992 GATTAATCCATTATGGAATTGAAAG TATACCTCTCTAGTTGTTCGCCATATTGTTGCAGTATTACA spacer 

length: 41 repeater length: 25
28409   45059 GATTAATCCATTATGGAATTGAAAG TCTATCTTCCCTCCAGTAATATTTTCTATATCACTAA spacer length: 

37 repeater length: 25
28410   45122 GATTAATCCATTATGGAATTGAAAG TTCGTTACGTTCAACATCTGTTGCATCTGTTGAACTA spacer length: 

37 repeater length: 25
28411   45185 GATTAATCCATTATGGAATTGAAAG ATGCTATCATGTCTCTATATCAAGCGGGATTGATAGCATTA spacer 

length: 41 repeater length: 25
28412   45252 GATTAATCCATTATGGAATTGAAAG TTGGTAACCACTACATGTACAAAATATCGTATACAACC spacer 

length: 38 repeater length: 25
28413   45316 GATTAATCCATTATGGAATTGAAAG TTAATTTCTGCCTTCCTTTCATTTCATTCACCCACAA spacer length: 

37 repeater length: 25
28414   45379 GATTAATCCATTATGGAATTGAAAG TTATCTTACCCAACATCAAAGAGAGTATTATTGACGAG spacer 

length: 38 repeater length: 25
28415   45443 GATTAATCCATTATGGAATTGAAAG TTACTACAAACCATTAGCCCCGAAGTGGGGGAATGGTA spacer 

length: 38 repeater length: 25
28416   45507 GATTAATCCATTATGGAATTGAAAG TGCAATTGTGGTTTAGGTTGAGAGGATTGAGAGGA spacer length: 

35 repeater length: 25
28417   45568 GATTAATCCATTATGGAATTGAAAG ATTTGAATAGTTTTCTTAATTTCTAAATTTTCTAAAA spacer length: 

37 repeater length: 25
28418   45631 GATTAATCCATTATGGAATTGAAAG TGTGATAATGTTAGTAACAGCGTCTAAAACTGAAGGAT spacer 

length: 38 repeater length: 25
28419   45695 GATTAATCCATTATGGAATTGAAAG TGAAAAGTTGTGAGAATAGTTGTGAGACATTATACCTTA spacer 

length: 39 repeater length: 25
28420   45760 GATTAATCCATTATGGAATTGAAAG GTAAATTTCCTAAAACTCCACAAGACTTACAATTTTCA spacer 

length: 38 repeater length: 25
28421   45824 GATTAATCCATTATGGAATTGAAAG GCAATTATTGTTACAAAAGATGATCATTATCCGTATTGGTT spacer 

length: 41 repeater length: 25
28422   45891 GATTAATCCATTATGGAATTGAAAG ATAGTTAAATTAAAAATGTTTTTTTTAACTCGCGGGATA spacer 

length: 39 repeater length: 25
28423   45956 GATTAATCCATTATGGAATTGAAAG CAATGCCGAAAAAATTAGCCCATACTCTCCCCCACTCTCTAT spacer 

length: 42 repeater length: 25
28424   46024 GATTAATCCATTATGGAATTGAAAG TACTTGAGTAGATCCCGTCTACTCATTGTGAAGGCGAAA spacer 

length: 39 repeater length: 25
28425   46089 GATTAATCCATTATGGAATTGAAAG AACTTGCTTGCTACTACCTACTTATAAAATTTCTTTCA spacer 

length: 38 repeater length: 25
28426   46153 GATTAATCCATTATGGAATTGAAAG ATTAAAAGACGGACGGTTCCGAATACATTTTGAAACG spacer length: 

37 repeater length: 25
28427   46216 GATTAATCCATTATGGAATTGAAAG AATAATCAATGCCCCATTCCAAACCTTTATGTGGATA spacer length: 

37 repeater length: 25
28428   46279 GATTAATCCATTATGGAATTGAAAG AGTTTTACATTCAGTTTTTCTTGGTCTTTTGATGAAAA spacer 

length: 38 repeater length: 25
28429   46343 GATTAATCCATTATGGAATTGAAAG TTATTTCTTCTTGTTTAGGTTCTTCTTGTGTCTTAGGTT spacer 

length: 39 repeater length: 25
28430   46408 GATTAATCCATTATGGAATTGAAAG TTTACATGTGATATACATATGTTACTTAGCGATGACGA spacer 

length: 38 repeater length: 25
28431   46472 GATTAATCCATTATGGAATTGAAAG GTGTGAAAGAAGCCAAACTCCCCCATGTAGTCCACAAGAT spacer 

length: 40 repeater length: 25



28432   46538 GATTAATCCATTATGGAATTGAAAG TTATAATTGCAGCGATGCTCTCTCCCATTTTGTGACA spacer length: 
37 repeater length: 25

28433   46601 GATTAATCCATTATGGAATTGAAAG TTTCGGCGACGCCTTCGGAGATATTTACTATTTACTAG spacer 
length: 38 repeater length: 25

28434   46665 GATTAATCCATTATGGAATTGAAAG AAACTTCCAAATGGGGCCAAACCAAACATAAACTCTGCA spacer 
length: 39 repeater length: 25

28435   46730 GATTAATCCATTATGGAATTGAAAG AAATCAATTCCCTTATCCCAAGTTTTTTGCTCTGTCA spacer length: 
37 repeater length: 25

28436   46793 GATTAATCCATTATGGAATTGAAAG AAAAGTCATCACTTTAGATTACGGAAAAGAAAAAATCT spacer 
length: 38 repeater length: 25

28437   46857 GATTAATCCATTATGGAATTGAAAG AACACTCAAATCGGCCCAAACTCTGCAATTTTTTATTT spacer 
length: 38 repeater length: 25

28438   46921 GATTAATCCATTATGGAATTGAAAG AGTTACAGACGATATTCCAGGCATTATATAATCATTTATA spacer 
length: 40 repeater length: 25

28439   46987 GATTAATCCATTATGGAATTGAAAG ATCTTATCAAGTAAATCTTTAGATATCGGATTAACTTTT spacer 
length: 39 repeater length: 25

28440   47052 GATTAATCCATTATGGAATTGAAAG TCTTCCTCAAGTGCGATTGCAGTTGCGAGATCATTTATT spacer 
length: 39 repeater length: 25

28441   47117 GATTAATCCATTATGGAATTGAAAG CATCTTTAGCTATCTCTTCTGTTAATTTTGATGTATCA spacer 
length: 38 repeater length: 25

28442   47181 GATTAATCCATTATGGAATTGAAAG ATATCATAGATTGCTTCTTTAGTTTCTATACTATGTTTC spacer 
length: 39 repeater length: 25

28443   47246 GATTAATCCATTATGGAATTGAAAG GATAGAAATGAGGCATGGAGTGAGGTTGAGAAATATTAC spacer 
length: 39 repeater length: 25

28444   47311 GATTAATCCATTATGGAATTGAAAG TTTGTATCTATATAGCGTAATATCAGTTCTCCTTTCG spacer length: 
37 repeater length: 25

28445   47374 GATTAATCCATTATGGAATTGAAAG TTTTAAAAAGTGTTATAAAAATATATGAAAACTGTCTTGATC spacer 
length: 42 repeater length: 25

28446   47442 GATTAATCCATTATGGAATTGAAAG TTAATAACTTCAATGAATTTGTTAAAGAAA spacer length: 30 
repeater length: 25

28447   47498 GATTAATCCATTATGGAATTGAAAG TAAAAATCTATTAGATCGGACATAATTTACCATTATGCG spacer 
length: 39 repeater length: 25

28448   47563 GATTAATCCATTATGGAATTGAAAG AATGTTAAAGATAAACAAATGGTAGAAGAAACTACGAT spacer 
length: 38 repeater length: 25

28449   47627 GATTAATCCATTATGGAATTGAAAG GTTCCAAATATTTCTTTTCCTGCTAAGATTAGATATT spacer length: 
37 repeater length: 25

28450   47690 GATTAATCCATTATGGAATTGAAAG TTAGCAAGATTTTTTAATACTAAATCATGTAATTCTATTC spacer 
length: 40 repeater length: 25

28451   47756 GATTAATCCATTATGGAATTGAAAG ATGCAATGTACTTATTTTGTTTGGAATAATCAAATTTTTG spacer 
length: 40 repeater length: 25

28452   47822 GATTAATCCATTATGGAATTGAAAG TTAGTATCATAAAAAACACATTAGCACCAACTTTACCT spacer 
length: 38 repeater length: 25

28453   47886 GATTAATCCATTATGGAATTGAAAG TGATAATTTTTCATTTTGAAGTTTATTATATAATTTTCC spacer 
length: 39 repeater length: 25

28454   47951 GATTAATCCATTATGGAATTGAAAG TTCTCGCCATGGCGGGATAAATGAGAAAAAAGGGTTGAT
28455   
28456   
28457   crispr 5
28458   53295 GATTAATCCTGTAGGGAATTGAAAG TTATAATTTCCTTGAACATCGGACTTGCATACTCTCGTT spacer 

length: 39 repeater length: 25
28459   53360 GATTAATCCTGTAGGGAATTGAAAG CATAAACTTCCGATGCTCCACCAAGACTTTTGATAG spacer length: 

36 repeater length: 25
28460   53422 GATTAATCCTGTAGGGAATTGAAAG TTCATAAAAACGCATGGAGGATTGGGTTCTACGTACCTTAT spacer 

length: 41 repeater length: 25
28461   53489 GATTAATCCTGTAGGGAATTGAAAG CAGACTTCGATTGGCATCCAAATCTAGAAAACGGCTTGTA spacer 

length: 40 repeater length: 25
28462   53555 GATTAATCCTGTAGGGAATTGAAAG TCTTTTTTAGTCTACGTTTATATTTTTCCCTCTTTGTCTT spacer 

length: 40 repeater length: 25
28463   53621 GATTAATCCTGTAGGGAATTGAAAG ATCAAAATAAGATTGAACCTAGCGGAGAGCTGTGCTACGG spacer 

length: 40 repeater length: 25
28464   53687 GATTAATCCTGTAGGGAATTGAAAG AGCACAAGTATTTAAATCTTTCTTTCTAGTTTTACACTTT spacer 

length: 40 repeater length: 25
28465   53753 GATTAATCCTGTAGGGAATTGAAAG GCTAAATTACCGAATACAAACTCTGGAACTATAACTTGAT spacer 

length: 40 repeater length: 25
28466   53819 GATTAATCCTGTAGGGAATTGAAAG CAGAGTATTCTCATTCGTAACTTTTGCATACTTCAAAA spacer 

length: 38 repeater length: 25
28467   53883 GATTAATCCTGTAGGGAATTGAAAG GCCATTTTCCCACCCCGATTAGTTTTGAGTGAAAGGATT spacer 

length: 39 repeater length: 25
28468   53948 GATTAATCCTGTAGGGAATTGAAAG GATTCGTAAGATACAATAATTCAACAATTTATTTTT spacer length: 

36 repeater length: 25
28469   54010 GATTAATCCTGTAGGGAATTGAAAG TTGTAGTTATCGATACTGTAAAAACCACCTTTTACGGTTGT spacer 



length: 41 repeater length: 25
28470   54077 GATTAATCCTGTAGGGAATTGAAAG TAGTCTCTTTAATAAAGAGGCTGGAAGAGGGAAAGGTTC spacer 

length: 39 repeater length: 25
28471   54142 GATTAATCCTGTAGGGAATTGAAAG GACTTCTTCCCAACGGTTATCAACACAGAAAGTTA spacer length: 

35 repeater length: 25
28472   54203 GATTAATCCTGTAGGGAATTGAAAG TGTGCCTTAAGCTCGATGGAATTGATCAGTTTACGATATG spacer 

length: 40 repeater length: 25
28473   54269 GATTAATCCTGTAGGGAATTGAAAG CTGCTTGAGATAAAAGTGTTGACAGTTCCTTCATCTTCA spacer 

length: 39 repeater length: 25
28474   54334 GATTAATCCTGTAGGGAATTGAAAG TACTTATGTCCTCAGCTTCCTCACTGTTCTCTTCATCT spacer 

length: 38 repeater length: 25
28475   54398 GATTAATCCTGTAGGGAATTGAAAG TGGACAGACTGCCTTCCCCCGCATCCCAAATATTTTCACA spacer 

length: 40 repeater length: 25
28476   54464 GATTAATCCTGTAGGGAATTGAAAG AAAGCAGAAAGTAAAGAAGGAGAATCGAAAGAAAATAAATC spacer 

length: 41 repeater length: 25
28477   54531 GATTAATCCTGTAGGGAATTGAAAG ATTAGGCATTCTCATTTTTCTTAGCCATTTTTCTGCC spacer length: 

37 repeater length: 25
28478   54594 GATTAATCCTGTAGGGAATTGAAAG ATTTATTATAACTTCTTGGAGAGATATATTTGGG spacer length: 34 

repeater length: 25
28479   54654 GATTAATCCTGTAGGGAATTGAAAG GGTAATATAATTCCAGCTTCAGGTAGTATGTCAATTTC spacer 

length: 38 repeater length: 25
28480   54718 GATTAATCCTGTAGGGAATTGAAAG AATACTGCAACAACTCAAGCAGCAATCAATTCAATTATTA spacer 

length: 40 repeater length: 25
28481   54784 GATTAATCCTGTAGGGAATTGAAAG ACAACAGTATTTATATCATCACGGGTTAACCAATT spacer length: 

35 repeater length: 25
28482   54845 GATTAATCCTGTAGGGAATTGAAAG TTTTATGTTCTCTAGTTGGAGATCAGGCTCCTCAATCC spacer 

length: 38 repeater length: 25
28483   54909 GATTAATCCTGTAGGGAATTGAAAG CTTTTTATATGTTCTTTAAAAATCTTCAAATAAGCTTT spacer 

length: 38 repeater length: 25
28484   54973 GATTAATCCTGTAGGGAATTGAAAG GAATACACCAACGGAAGTACCTGTTAATGTTTTTTGA spacer length: 

37 repeater length: 25
28485   55036 GATTAATCCTGTAGGGAATTGAAAG TCCTCCCAAACTTTCTTGTAATAGATATCCTCACACTCA spacer 

length: 39 repeater length: 25
28486   55101 GATTAATCCTGTAGGGAATTGAAAG TGATAGTGCTACATTATTTAAAATTGCATTATATGCTT spacer 

length: 38 repeater length: 25
28487   55165 GATTAATCCTGTAGGGAATTGAAAG ATTAGAAACAATTATGAGTCAGTACGGCGTAACAAATACA spacer 

length: 40 repeater length: 25
28488   55231 GATTAATCCTGTAGGGAATTGAAAG TTAACTTCTACTATAAAAAGAACATACATCTCTCCATGGT spacer 

length: 40 repeater length: 25
28489   55297 GATTAATCCTGTAGGGAATTGAAAG TTTGACATCACATCATCATCGAAGAAGACTGCTTTGA spacer length: 

37 repeater length: 25
28490   55360 GATTAATCCTGTAGGGAATTGAAAG ATTAAATCAATTAAATCATCAGAATAAACTAAGTTCT spacer length: 

37 repeater length: 25
28491   55423 GATTAATCCTGTAGGGAATTGAAAG TCATAAAGAGGAGCACTAACGCGAGCAGTAACAATCATCTT spacer 

length: 41 repeater length: 25
28492   55490 GATTAATCCTGTAGGGAATTGAAAG CCAACTTTATTGGGATACAGTTAGAGCAGGTCTAAGAAAACCT spacer 

length: 43 repeater length: 25
28493   55559 GATTAATCCTGTAGGGAATTGAAAG TTAACTTCAATTTCGTGAACGACTTGACAGCTTTTTATA spacer 

length: 39 repeater length: 25
28494   55624 GATTAATCCTGTAGGGAATTGAAAG AGTAGCTTCGGCAGTAGACAGAGACTTTAAAGCTATATTA spacer 

length: 40 repeater length: 25
28495   55690 GATTAATCCTGTAGGGAATTGAAAG TTTTCTAAGTTAGAACATATAATTATGTACTCTCCCCAG spacer 

length: 39 repeater length: 25
28496   55755 GATTAATCCTGTAGGGAATTGAAAG GTTTTACTTGCCATGTCTTATCATCCTTTAAAAATGA spacer length: 

37 repeater length: 25
28497   55818 GATTAATCCTGTAGGGAATTGAAAG TAGTAAACCATTTTTGTAGTGGATAAGATAATTTTCT spacer length: 

37 repeater length: 25
28498   55881 GATTAATCCTGTAGGGAATTGAAAG TATTCAGTTTGATTGTACTGTGGCGAATGGTGAGGAAT spacer 

length: 38 repeater length: 25
28499   55945 GATTAATCCTGTAGGGAATTGAAAG TACAGTATATCAGCTATCAATGAACTATCTGCTTGATCA spacer 

length: 39 repeater length: 25
28500   56010 GATTAATCCTGTAGGGAATTGAAAG ATGAATATATTAAAAACAAACAAAGTAAAATTGTTTATC spacer 

length: 39 repeater length: 25
28501   56075 GATTAATCCTGTAGGGAATTGAAAG AATTACATTGACTGCGATTTGTTAGAATCTAGAAG spacer length: 

35 repeater length: 25
28502   56136 GATTAATCCTGTAGGGAATTGAAAG TAACGAAAAAATGTTATTACTTGGCAAAAACGGGAATTT spacer 

length: 39 repeater length: 25
28503   56201 GATTAATCCTGTAGGGAATTGAAAG CCCTTTCTGTTTTCTTCATTTCTTTTCACCAACTCTTGA spacer 

length: 39 repeater length: 25
28504   56266 GATTAATCCTGTAGGGAATTGAAAG ATAAAGACATTTATGAGTTTTATGCTAATCGAATTAA spacer length: 

37 repeater length: 25



28505   56329 GATTAATCCTGTAGGGAATTGAAAG TGAGATAAAATTCATACTTTTTGAGAGAAGTGTCCAATTCA spacer 
length: 41 repeater length: 25

28506   56396 GATTAATCCTGTAGGGAATTGAAAG CTAAACTACTTATAATCTTAGGTAAACTCTTAGTG spacer length: 
35 repeater length: 25

28507   56457 GATTAATCCTGTAGGGAATTGAAAG GCAATACCCTGGCGATAGACTAATTTACGAATTGCAAGAA spacer 
length: 40 repeater length: 25

28508   56523 GATTAATCCTGTAGGGAATTGAAAG TTTTCTGCCTTTTTATTTGTCTCAAATTCAACCATTTTC spacer 
length: 39 repeater length: 25

28509   56588 GATTAATCCTGTAGGGAATTGAAAG TTAGTAATGTTTACACTTTGTATACCACTTAAAGTAACT spacer 
length: 39 repeater length: 25

28510   56653 GATTAATCCTGTAGGGAATTGAAAG ATTCCATATTTTGATTCATTACATATATCAGCATCCTTG spacer 
length: 39 repeater length: 25

28511   56718 GATTAATCCTGTAGGGAATTGAAAG 
ATCTTGTTCAACTGTATTCCATTAATATTTTCGAGAAAAGATTAATCTTGTAGGGAATTGAAAGTTTCTGTTTCATATAGGAATTC
TTCTATCTGACCTTTTA spacer length: 103 repeater length: 25

28512   56847 GATTAATCCTGTAGGGAATTGAAAG ATAGAATACCCACATTTTTTTAAAACATTTTCTAGACTT spacer 
length: 39 repeater length: 25

28513   56912 GATTAATCCTGTAGGGAATTGAAAG ATATATTTTCGACTTGATTAATCAGAATATTTAAATGT spacer 
length: 38 repeater length: 25

28514   56976 GATTAATCCTGTAGGGAATTGAAAG CGGAGGATGTAAGAAACGTCCTATGCCACCTATAAGAGATG spacer 
length: 41 repeater length: 25

28515   57043 GATTAATCCTGTAGGGAATTGAAAG TATACCAGTCAATAGTACTTTAACATTAAGTAATTTCA spacer 
length: 38 repeater length: 25

28516   57107 GATTAATCCTGTAGGGAATTGAAAG ACAATCAACTTCAATTTTGGATTCTCATCATGATATTT spacer 
length: 38 repeater length: 25

28517   57171 GATTAATCCTGTAGGGAATTGAAAG ACCTTTTAGATTTTCTCAAAGCTAAGTACAAATTAATGA spacer 
length: 39 repeater length: 25

28518   57236 GATTAATCCTGTAGGGAATTGAAAG TAGATAACATACTTAAAAATAGATATTTTTATGACCCGAAAA spacer 
length: 42 repeater length: 25

28519   57304 GATTAATCCTGTAGGGAATTGAAAG TGTTGTCTTTGCCATTGTTTGAACTTAGTTTCACCCT spacer length: 
37 repeater length: 25

28520   57367 GATTAATCCTGTAGGGAATTGAAAG TGTTCTCCGCTACTTGTATTTGCAATATATTGATTTGG spacer 
length: 38 repeater length: 25

28521   57431 GATTAATCCTGTAGGGAATTGAAAG GATTTATTCTTCTCTTTTTTGTGCTGACCAAACTTACCATAG spacer 
length: 42 repeater length: 25

28522   57499 GATTAATCCTGTAGGGAATTGAAAG TTTTCACTCATTTAACTCATCCTCCTCAATCTTTCCT spacer length: 
37 repeater length: 25

28523   57562 GATTAATCCTGTAGGGAATTGAAAG 
TTGAAATAAATGGAATGTTAGGTAGTGTGTGTATCATTTGAAAACTTAACGCTTATTTTATGAACAGTTCTGATTAAGAGAAGAAC
CTCAATTTTCAGATAATCCACAAACTAAATGTTAGGTATAAGAAATGTCAGCACT spacer length: 141 repeater 
length: 25

28524   57729 GATTAATCCTGTAGGGAATTGAAAG TCTTTATCAACTCTCATCTTATTGTCAGTCAGTCAGAGAA spacer 
length: 40 repeater length: 25

28525   57795 GATTAATCCTGTAGGGAATTGAAAG CTTACTACTAGTATAGGTTTTTCTTCTTTCTTATTTATT spacer 
length: 39 repeater length: 25

28526   57860 GATTAATCCTGTAGGGAATTGAAAG ATATAATTTATGTCTATAGTATCACTGCCGTTCCCCCA spacer 
length: 38 repeater length: 25

28527   57924 GATTAATCCTGTAGGGAATTGAAAG TTTTTTTGTGTTTTCATTTTCTTTTCACCCCCTATT spacer length: 
36 repeater length: 25

28528   57986 GATTAATCCTGTAGGGAATTGAAAG AGTCCATTCAGTTCGAAGGATCCGCCACGGCTAGACAAATA spacer 
length: 41 repeater length: 25

28529   58053 GATTAATCCTGTAGGGAATTGAAAG TTGCTAGTAATAATGTACTATACATATTTATAGGTAA spacer length: 
37 repeater length: 25

28530   58116 GATTAATCCTGTAGGGAATTGAAAG GAAACCCGTGCGTGATCATTTGGGTTGGGGGCTATCAACC spacer 
length: 40 repeater length: 25

28531   58182 GATTAATCCTGTAGGGAATTGAAAG CTTGAAGCTACATCAGGAAACCATCCATTAGCCCAAAATCCT spacer 
length: 42 repeater length: 25

28532   58250 GATTAATCCTGTAGGGAATTGAAAG AAGAGATCCTAAAGTCTTTTATAAAACAAAGTTAGTT spacer length: 
37 repeater length: 25

28533   58313 GATTAATCCTGTAGGGAATTGAAAG TTGGTCAATGTTAATTCATATTGTTAAGGTAATAAGCAG spacer 
length: 39 repeater length: 25

28534   58378 GATTAATCCTGTAGGGAATTGAAAG TATAGGACTATTCTCACCAGCTTTGCTTATTATTAATAA spacer 
length: 39 repeater length: 25

28535   58443 GATTAATCCTGTAGGGAATTGAAAG ATTTGAACGCCATCTAATATTTCCGTTCTATAAGTATC spacer 
length: 38 repeater length: 25

28536   58507 GATTAATCCTGTAGGGAATTGAAAG CTTCAACGTCCTGATTAAAATACGTGTTAATGAA spacer length: 34 
repeater length: 25

28537   58567 GATTAATCCTGTAGGGAATTGAAAG TCACCCTCTTTTGCTTTTATTTCTACTCTGTTCATC spacer length: 
36 repeater length: 25

28538   58629 GATTAATCCTGTAGGGAATTGAAAG TTTTGCTATATTTAGATTCTGATTTTAGTATCTCTAAAG spacer 
length: 39 repeater length: 25



28539   58694 GATTAATCCTGTAGGGAATTGAAAG TCTATTTTTAATAATCCTTCATATATCATATTGTCAC spacer length: 
37 repeater length: 25

28540   58757 GATTAATCCTGTAGGGAATTGAAAG TTAATTATGATTGAAATATATTTAAAAGCTTTAGTTCA spacer 
length: 38 repeater length: 25

28541   58821 GATTAATCCTGTAGGGAATTGAAAG GACAGAACGTAACTTCCTAACGGGGAACAAATTAAGAGCT spacer 
length: 40 repeater length: 25

28542   58887 GATTAATCCTGTAGGGAATTGAAAG CACTTAGATGGCGTTAGTTGGAAATAGATGGTGAGAGAAA spacer 
length: 40 repeater length: 25

28543   58953 GATTAATCCTGTAGGGAATTGAAAG TACAATAATACTGATTAAAAATATACTCAAAATCAAAA spacer 
length: 38 repeater length: 25

28544   59017 GATTAATCCTGTAGGGAATTGAAAG TACAAAATGAAAATATGAATTTGATAAGTATTCCAATT spacer 
length: 38 repeater length: 25

28545   59081 GATTAATCCTGTAGGGAATTGAAAG CAGGCTTACCACCTTATAAAATAAGCTCTCATTTAGTG spacer 
length: 38 repeater length: 25

28546   59145 GATTAATCCTGTAGGGAATTGAAAG CCATATCATCATTGAACTTCACTCTTCTACCGTAATA spacer length: 
37 repeater length: 25

28547   59208 GATTAATCCTGTAGGGAATTGAAAG TTATAGTTCACATTAGCCCTAAGTGTATACGCAAAAACA spacer 
length: 39 repeater length: 25

28548   59273 GATTAATCCTGTAGGGAATTGAAAG 
TTTTGTTATCCACTTTAATGCAACTGACAGTAAAAGAATTGATTAATCTTATAGGGAATTGAAAGCTACATTATATTTTTCCAGTA
ATTTATAAATTGTAATACC spacer length: 105 repeater length: 25

28549   59404 GATTAATCCTGTAGGGAATTGAAAG ATTTTATGAAAATGATATTTGTCTAACAATAATTGTTG spacer 
length: 38 repeater length: 25

28550   59468 GATTAATCCTGTAGGGAATTGAAAG CCTTCAAGAGTCTCATAATTCTTAAATAAGATCAATCT spacer 
length: 38 repeater length: 25

28551   59532 GATTAATCCTGTAGGGAATTGAAAG TAAGATATGCAAAGGAATATCATGAAATAGAGTATTCTA spacer 
length: 39 repeater length: 25

28552   59597 GATTAATCCTGTAGGGAATTGAAAG TATATAATTCGTTTATTGATAAAGCAATTAAATATATGG spacer 
length: 39 repeater length: 25

28553   59662 GATTAATCCTGTAGGGAATTGAAAG TTTGAATGCAATTTGTAAAAAAATTGAATTATCTTTAA spacer 
length: 38 repeater length: 25

28554   59726 GATTAATCCTGTAGGGAATTGAAAG CACTCATTTAACTCATCCTCCTCAATCTTTCCTTGATT
28555   
28556   
28557   crispr 6
28558   48079 TGATTAATCCACTATGGAATTGAAAG ATCAAGAGCTCAATTTTTCCTTTATAGAGATATTGATC spacer 

length: 38 repeater length: 26
28559   48144 TGATTAATCCACTATGGAATTGAAAG TTGTATTTTATTATCTTCTCGTGAATAAATGTTTTTGTGTCTC spacer 

length: 43 repeater length: 26
28560   48214 TGATTAATCCACTATGGAATTGAAAG TACCATTTGCCAAATGCTAGCTTGCTTGTAACTGATTAATCTC
28561   
28562   
28563   crispr 7
28564   547249 AGCTGAGTACAATAATGTTGCTATGAAGGCTAAAGAAGAA 

GGGCATGTAGACGTAGAGAAGATGTTATGCGCTTATGCAGAGCAAGAAAAAGACATTGCAACAACTTCACAAAAAGTTTTAGCTAT
GTTGAAGGATTTTGCTAAGGAGGAAGATGAGGAGCACA spacer length: 124 repeater length: 40

28565   547414 AGCTGAGTACAATAATGTTGCTATGAAGGCTAAAGAAGAA 
GGATACGTCGATATAGAAACAATGCTCTGTGCCTATGCAGACCAAGAGAAAGGAATAGCTGAAACATCTGCTAGAGTTTTAGCTAT
GTTGAAGGATTTTGCTAAGGAGGAAGATGAGGAGCACA spacer length: 124 repeater length: 40

28566   547579 AGCTGAGTACAATAATGTTGCTATGAAGGCTAAAGAAGAA 
TAGAGAAGATGTTATGCGCTTATGCAGAGCAAGAAAAAGACATTGCAGAGACTACTAAGAAAGTAATTAGAAACCTATAAGCTATA
TTTAATTTTTTGTATTACCTATTTCAGCTTAGTATAGT

28567   
28568   
28569   GCA_002156705.1_ASM215670v1_genomic.fna(findCrispr):
28570   START       REPEAT                           

SPACER                                             
28571   crispr 1
28572   1702795 TCGCCGACGGATTGCTCGAC CGTCTCCTGGACGGTTTCTTCGACGGACTGTTCGACGGT spacer length: 

39 repeater length: 20
28573   1702855 TCGCCGACGGATTGCTCGAC 

CGTCTCCTGGACGGTTTCTTCGACGGACTGTTCGACGGTTTTCTCCACCGACTCTTCGACGGTCTCCTGGACCGTCTCTTCGACCG
ACTTCTCGACGGTTTCCTGAACAGATTGCTCGACCGTTTCCCCGACCGTCGCTTCGACGGATTGTTCGACCGT spacer 
length: 159 repeater length: 20

28574   1703035 TCGCCGACGGATTGCTCGAC 
AGACGGCGAGAAAGTCCCCGAGAAAGCGGACAAGAAGCCCCACGCCTAGAGTCACTCGAGTCGAGTGATTCGGGACACGGACCGCT
TCGTCACTGACCGACGCCGATTTTCGAACCCTCTCCAGCCACCCGGACCTCACGTCGATGGGGCGCTCGAGGT

28575   
28576   
28577   crispr 2
28578   1482256 ACGACAAAAAAGCCGACGAGA AAGCAGACGACCACGAATAC spacer length: 20 repeater 



length: 21
28579   1482298 ACGACAAAAAAGCCGACGAGA AAGCAGACAACCACGAATAC spacer length: 20 repeater 

length: 21
28580   1482340 ACGACAAAAAAGCCGACGAGA ACGGCGAGAAAGTCCCCGAG
28581   
28582   
28583   crispr 3
28584   244093 GGTTCAAATCCGGTCCCGCGCA 

TGGTTCTGCGGCGAGCAATTTCGCGAGCCGCAGGTTCTGCATCGACCGGATTTGAATCAGGGAGCACTTCGTTGCGACCG 
spacer length: 80 repeater length: 22

28585   244196 GGTTCAAATCCGGTCCCGCGCA 
CTGAGGAGCGAAGCGACGACGGAGCAGGAGCGGATTTGAGGTAGAGAAGGCGTGCGCAGCGAAGTGAGCACGTCTTCGCG 
spacer length: 80 repeater length: 22

28586   244299 GGTTCAAATCCGGTCCCGCGCA 
TTGCTGTCGCGAGCAAACTCGCGAGCGAGAGCAATCCCCACCGGAGTGAATCAGGGAGCACTTCGTTGCGACCG spacer 
length: 74 repeater length: 22

28587   244396 GGTTCAAATCCGGTCCCGCGCA 
GGCGAGAAAGTCCCCGAGAAAGCGGACAAGAAGCCCCACGCCTAGAGTCACTCGAGTCGAGTGATTCGGGACAC

28588   
28589   
28590   crispr 4
28591   976423 GGTTCGATTCTCGCACCCGGAC 

TTTTTCACGACGACCGCAGGGAGGAGTGGAAAAGCCGGAAGGCGAGATCGAACCACGCGAGACGAACGAAGTGAGTCTCGCAGTC 
spacer length: 85 repeater length: 22

28592   976531 GGTTCGATTCTCGCACCCGGAC 
TTTTTCACGACGAACGGACGTGAGGAGCGAAAAGCCCGACCGAAAATCGAATCAGGGAGTGAAGTGAGCGAAGCGAACGGAACGAC
CG spacer length: 88 repeater length: 22

28593   976642 GGTTCGATTCTCGCACCCGGAC 
GCGAGAAAGTCCCCGAGAAAGCGGACAAGAAGCCCCACGCCTAGAGTCACTCGAGTCGAGTGATTCGGGACACGGACCGCTTCGTC
AC

28594   
28595   
28596   crispr 5
28597   244193 CGTGGTTCAAATCCGGTCCCGCGCA 

CTGAGGAGCGAAGCGACGACGGAGCAGGAGCGGATTTGAGGTAGAGAAGGCGTGCGCAGCGAAGTGAGCACGTCTTC spacer 
length: 77 repeater length: 25

28598   244296 CGTGGTTCAAATCCGGTCCCGCGCA 
TTGCTGTCGCGAGCAAACTCGCGAGCGAGAGCAATCCCCACCGGAGTGAATCAGGGAGCACTTCGTTGCGA spacer 
length: 71 repeater length: 25

28599   244393 CGTGGTTCAAATCCGGTCCCGCGCA 
ACGCGAAGCCGGTTCGGATCAGGGAGGTGCAACGCTCCGACCGTGGTTCGAGCCGGTCTGAGCCGTCTCAA

28600   
28601   
28602   crispr 6
28603   3678642 GACGACCTCATCGGCGACGACGACGAT ACAACCAGAGACGATGAAGGACTGATGGGGGACGACGA spacer 

length: 38 repeater length: 27
28604   3678708 GACGACCTCATCGGCGACGACGACGAT GAAGGACTGATGGGGGACGACGA spacer length: 23 

repeater length: 27
28605   3678759 GACGACCTCATCGGCGACGACGACGAT CACGCTGGCCCGGGTGCCGATGC
28606   
28607   
28608   crispr 7
28609   1811440 GCCAGCACACGCTGGCCCGGGTGCCGA CAACGAGAGCAATCAGGGGC spacer length: 20 repeater 

length: 27
28610   1811488 GCCAGCACACGCTGGCCCGGGTGCCGA CAACGAGAGCGATCAGGGGC spacer length: 20 repeater 

length: 27
28611   1811536 GCCAGCACACGCTGGCCCGGGTGCCGA CAACGAGAGCGATCAGGGGC spacer length: 20 repeater 

length: 27
28612   1811584 GCCAGCACACGCTGGCCCGGGTGCCGA GTGCAACGCTCCGACCGTGG
28613   
28614   
28615   crispr 8
28616   475844 TCTGGCGCGAACAGCCCGTGAGCGGCAGGTCCCAACGCGA 

AGCCGGTTCGGATCAGGGAGGTGCAACGCTCCGACCGTGGTTCGAGCCGGTCTGAGCTGGA spacer length: 61 
repeater length: 40

28617   475946 TCTGGCGCGAACAGCCCGTGAGCGGCAGGTCCCAACGCGA 
AGCCGGTTCGGATCAGGGAGGTGCAACGCTCCGACCGTGGTTCGAGCCGGTCTGAGCCGGA spacer length: 61 
repeater length: 40

28618   476048 TCTGGCGCGAACAGCCCGTGAGCGGCAGGTCCCAACGCGA 
ACAGGAACCGCAGTTACGTTTCGTCACCGTTCGCCCCGTCAGTGTCGTCGCCGTCAGGTCC

28619   



28620   
28621   GCA_002156965.1_ASM215696v1_genomic.fna(findCrispr):
28622   START       REPEAT                           

SPACER                                             
28623   crispr 1
28624   1004036 CACCTCTCAAATCCGCACCT TCCAAACTTGCAAGTATCAAATCC spacer length: 24 repeater 

length: 20
28625   1004081 CACCTCTCAAATCCGCACCT CTCAAATTCGCACCACTCAAATCTAAACCTGTCAATTTT spacer length: 

39 repeater length: 20
28626   1004141 CACCTCTCAAATCCGCACCT AGAGAAAAGCAGCAAAAAGACGATAACCTCGTTTGCAAA
28627   
28628   
28629   crispr 2
28630   806160 CCAGTTGGACCAGTTGCACC 

TTTGTCACCTTTGTCTCCAGGAGGGCCAGTAACTCCTTTGTCACCTTTGTCTCCTTTGTCTCCAGTGATACCTTTTTGTCCAGAAA
GTCCTTTGTCTCCAGAAAGTCCTCTATCACCAGTGGAACCTTTGTC spacer length: 132 repeater length: 20

28631   806313 CCAGTTGGACCAGTTGCACC 
TTTGTCACCTTTGTCTCCAGTTGGACCAGTTTTACCTTTGTCACCTTTGTCTCCAGAGGGACCAGATTGACCTTTGTC 
spacer length: 78 repeater length: 20

28632   806412 CCAGTTGGACCAGTTGCACC 
AAGCAGCTCCAAAGAGAAAAGCAGCAAAAAGACGATAACCTCGTTTGCAAATTAACAATCGTCATATAGACGACGAAT

28633   
28634   
28635   crispr 3
28636   511995 CATTGTTGATTTCATTTTAAA TCCCACATAGCGTAAGCTAT spacer length: 20 repeater length: 

21
28637   512037 CATTGTTGATTTCATTTTAAA TCACACATAGCGTAAGCTAT spacer length: 20 repeater length: 

21
28638   512079 CATTGTTGATTTCATTTTAAA TCACACATAGCGTAAGCTAT spacer length: 20 repeater length: 

21
28639   512121 CATTGTTGATTTCATTTTAAA AGAAAAGCAGCAAAAAGACG
28640   
28641   
28642   crispr 4
28643   445067 GCTAAAAAAGTAACAAAAAAA GTTACAGCCAAAAAAACCAC spacer length: 20 repeater length: 

21
28644   445109 GCTAAAAAAGTAACAAAAAAA GTTACAGCCAAAAAAACCGC spacer length: 20 repeater length: 

21
28645   445151 GCTAAAAAAGTAACAAAAAAA ACGCAAAGCAGCTCCAAAGA
28646   
28647   
28648   crispr 5
28649   1045777 GGTTCTGGGGTTGGTTCTGGT 

TCAGGTTCTGGTTCAGGTTCTGGTTCAGGTTCTGGTTCAGGTTCTGGTGTTGGTTCTGGTTCAGGTTCTGGTTCAGGTTCTGGTTC
AGGTTCTGGTTCAGGTTCAGGTTCTGGTTC spacer length: 116 repeater length: 21

28650   1045915 GGTTCTGGGGTTGGTTCTGGT GTTGGTTCTGGTGTTGGTTCTGGTGTTGGTTCTGGGGT spacer length: 
38 repeater length: 21

28651   1045975 GGTTCTGGGGTTGGTTCTGGT GCAGCTCCAAAGAGAAAAGCAGCAAAAAGACGATAACC
28652   
28653   
28654   crispr 6
28655   805503 CCTTGTGGACCTTGTGGACCTTT TTCTCCAGAGGGACCAGTAGTTCCACGTTCACCTTGTGT spacer 

length: 39 repeater length: 23
28656   805566 CCTTGTGGACCTTGTGGACCTTT 

GTCTCCAGGAGGACCAGATGCACCAGTATTTCCTTTTTCTCCAATTGGGCCAAGAGGACCTTTGTCACCCTTTTCACCTTGAGGTC
CAGGGACTCCAGTTAATCCTTTAGCACCAGCTGG spacer length: 120 repeater length: 23

28657   805710 CCTTGTGGACCTTGTGGACCTTT 
GGGGATACTTGGACTGCTGCTACTACAACAAATGTAGGTACCACTAACATGCGCGGAGTCTCAATGAGTGATGCAAGTAACGGTGT
AGCTGTTGGCAGTTCAGGAACAATAGTATTTGCA

28658   
28659   
28660   crispr 7
28661   1003517 TCAAATTCGCACCACTCAAATTC 

GCAAGTTTCAAATTCGCAAGTTTCAAATTCGCACCACTCAAATCTGCATCTTTCAAATTTGCACCTATCAAACTTGCACCTTCCAA
TTCCGCACCTCTCAAATCCACACCTTCCAATTCCGCACCTCTCAAATTCGCATCTTTCAAATCCACACCT spacer 
length: 156 repeater length: 23

28662   1003697 TCAAATTCGCACCACTCAAATTC ACACCTCTAAAATCCAAACCATTCAAATTCAAATCTTTCAAATCCAAACCT 
spacer length: 51 repeater length: 23

28663   1003772 TCAAATTCGCACCACTCAAATTC GCATTGTTGATTTGAAATTTAGTCTTTAACAAATTTGATCTTTGAATCATT
28664   
28665   



28666   crispr 8
28667   980516 GAGAATATCAAAAATCGTTAGAGTGT 

ATTGAAAAGATACTGTCAAATAATTTGAATGATGTTGATGCTTGGGCTACAAAAGCTGATGCACTACGCAATATT spacer 
length: 75 repeater length: 26

28668   980618 GAGAATATCAAAAATCGTTAGAGTGT 
TTCGACAAGGCACTGACAATAGATAAAAATAATTCAACTCATAAGACTGAAAATTTATCTGTGAGTACAAGAAAATTTGTTTTAAT
TACTAAAGGAAATGTTTTACAAGAACTT spacer length: 114 repeater length: 26

28669   980759 GAGAATATCAAAAATCGTTAGAGTGT 
ACTAAAACCTAAATCTGTCAATTCCGCATCTATCAAATTCGCACCACTCAAATCCGTAAAGGACAATTTCGCACCTCTCAAACTCG
CACCTTCCAATTCCGCACCTCTCAATTC

28670   
28671   
28672   crispr 9
28673   213528 TTCCAAGACGATGACGGCTGTCCTGA 

TGACGTATTTTCTGAAATTATTATTTATGATTCTGATTATGATGGTATCTTAGATAATGTAGACAAATGCATTTCATTACCTGAAA
CTTTTAACAA spacer length: 96 repeater length: 26

28674   213651 TTCCAAGACGATGACGGCTGTCCTGA 
CTTTGTTTCACAAACTGATTCTGATTATGATTCTATTCTTGATGTCTTTGATAGTTGTAAATATGCAGTAGAAACTTACAACGG 
spacer length: 84 repeater length: 26

28675   213762 TTCCAAGACGATGACGGCTGTCCTGA 
GCAGCAAAAAGACGATAACCTCGTTTGCAAATTAACAATCGTCATATAGACGACGAATTGTTTTCATTTTTCTAATTCATTTAG

28676   
28677   
28678   crispr 10
28679   547078 ACTTGGACTGCTGCTACTACAACAAATGT 

AGGTACCAATTACATGCGCGGAGTCTCAATGAGTGATGCAAGTAACGGTGTAGCTGTTGGACATACAGGAACCATAGTATACACTA
GTGATGGTGGGGA spacer length: 99 repeater length: 29

28680   547207 ACTTGGACTGCTGCTACTACAACAAATGT 
GGCTGGCACTCACATGGAAGGAGTCTCAATGAGTGATGCAAACAACGGTGTAGCTGTTGGTCATTTAGGACAAATAGTATACACTA
GTGATGGTGGGGA spacer length: 99 repeater length: 29

28681   547336 ACTTGGACTGCTGCTACTACAACAAATGT 
AGGTACCACTAACATGTACGGAGTCTCAATGGGTGATGCAAACAACGGTGTAGCTGTTGGTGATTCAGGACAAATAGTATACACTA
GTGATGGCGGTGA spacer length: 99 repeater length: 29

28682   547465 ACTTGGACTGCTGCTACTACAACAAATGT 
AGGTACCAATTACATGCGCGGAGTCTCAATGAGTGATGCAAGTAACGGTGTAGCTGTTGGCAGATCAGGACAAATAGTATACACTA
GTGATGGCGGTGA spacer length: 99 repeater length: 29

28683   547594 ACTTGGACTGCTGCTACTACAACAAATGT 
AGGTGCCACTCACCTGTACGGAGTATCAATGGGTGATGCAAACAACGGTGTAGCTGTTGGTGATTCAGGACAAATAGTATACACTA
GTGATGGTGGGGA spacer length: 99 repeater length: 29

28684   547723 ACTTGGACTGCTGCTACTACAACAAATGT 
GGCTGGCACTCACATGCGCGGAGTCTCAATGAGTGATGCAAGTAACGGTGTAGCTGTTGGTGGAACTCAAATAGTATACACTAGTG
ATGGTGGGGA spacer length: 96 repeater length: 29

28685   547849 ACTTGGACTGCTGCTACTACAACAAATGT 
TATGATCAACAATTCTCAAATGATTCTGATGGCGATGGAATTATAGACAATCTTGACCTTTGTCCTAATTCCCCTGAAAATTATAA
TCGATTCTTA

28686   
28687   
28688   crispr 11
28689   804668 AAAGCAGCTCCAAAGAGAAAAGCAGCAGCAAAA CGCAAAGCAGCTCCAAAGAG spacer length: 20 

repeater length: 33
28690   804722 AAAGCAGCTCCAAAGAGAAAAGCAGCAGCAAAA CGCAAAGCAGCTCCAAAGAGAAAAACTGCAGCAAA spacer 

length: 35 repeater length: 33
28691   804791 AAAGCAGCTCCAAAGAGAAAAGCAGCAGCAAAA CGCAAAGCAGCTCCAAAGAGAAAAACTGCAGCAAA spacer 

length: 35 repeater length: 33
28692   804860 AAAGCAGCTCCAAAGAGAAAAGCAGCAGCAAAA CGCAAAGCAGCTCCAAAGAG spacer length: 20 

repeater length: 33
28693   804914 AAAGCAGCTCCAAAGAGAAAAGCAGCAGCAAAA CGCAAAGCAGCTCCAAAGAGAAAAGCAGCAACTAG spacer 

length: 35 repeater length: 33
28694   804983 AAAGCAGCTCCAAAGAGAAAAGCAGCAGCAAAA CCAAAGAGAAAAGCAGCAAAAAGACGATAACCTCG
28695   
28696   
28697   GCA_002197185.1_ASM219718v1_genomic.fna(findCrispr):
28698   START       REPEAT                           

SPACER                                             
28699   crispr 1
28700   389955 CTTTCAATTCTCCTAAAGTCTTATTG CAACCTCCGGAACGTCCTCCATGGCTTTGAGTGCCAGCCAC spacer 

length: 41 repeater length: 26
28701   390023 CTTTCAATTCTCCTAAAGTCTTATTG CAACCTGCATTTTAGACATCCGTTCATTTTGTCCCG spacer 

length: 36 repeater length: 26
28702   390086 CTTTCAATTCTCCTAAAGTCTTATTG CAACCTCCTCCCAGTCCTGCTTCGTGAGCTCGCTTCCGAA spacer 

length: 40 repeater length: 26



28703   390153 CTTTCAATTCTCCTAAAGTCTTATTG CAACGGCTAGGTGGTCTGCTGCTGGGCCTGTTTGCTTTC spacer 
length: 39 repeater length: 26

28704   390219 CTTTCAATTCTCCTAAAGTCTTATTG CAACTAGTCCCTTGGGAGCAGGTGGAGCTCGTGAACCCC spacer 
length: 39 repeater length: 26

28705   390285 CTTTCAATTCTCCTAAAGTCTTATTG CAACTTCAGCTCGAAGGTGGGGAATGGGCGCTCTCGTTCCT spacer 
length: 41 repeater length: 26

28706   390353 CTTTCAATTCTCCTAAAGTCTTATTG CAACCGGTTAAATATCTATTATATCTATGTCCACTTTAC spacer 
length: 39 repeater length: 26

28707   390419 CTTTCAATTCTCCTAAAGTCTTATTG CAACCCGAACAAAAGGAGGAGGTGAAGTGATTGGAAGAT spacer 
length: 39 repeater length: 26

28708   390485 CTTTCAATTCTCCTAAAGTCTTATTG CAACCCCTGGTCCTCGAGAAGGCCAAAACTCTTGAGCAC spacer 
length: 39 repeater length: 26

28709   390551 CTTTCAATTCTCCTAAAGTCTTATTG CAACAGCTATAGCTTTGGGCCTTATGAGGGGCACAGCTTT spacer 
length: 40 repeater length: 26

28710   390618 CTTTCAATTCTCCTAAAGTCTTATTG CAACGAGAATTCTGATACCCTCAGTTTAGAGAATGTGTT spacer 
length: 39 repeater length: 26

28711   390684 CTTTCAATTCTCCTAAAGTCTTATTG CAACCTCGAGCGGGCTGCGGAGGATCATGCGCCCACCCCC spacer 
length: 40 repeater length: 26

28712   390751 CTTTCAATTCTCCTAAAGTCTTATTG CAACTTACAAGCCGTCGGATTTAACCGCACTTGCGATTTT spacer 
length: 40 repeater length: 26

28713   390818 CTTTCAATTCTCCTAAAGTCTTATTG CAACTGTTAAATAGGCCCTCCCCAGGCCACGCCGAGACG spacer 
length: 39 repeater length: 26

28714   390884 CTTTCAATTCTCCTAAAGTCTTATTG CAACGTGAGTGTTAAAGCCGTACGTCCTCTTGCAATAT spacer 
length: 38 repeater length: 26

28715   390949 CTTTCAATTCTCCTAAAGTCTTATTG CAACTTTGATTTCGGCTTTTTCACGGGGGAGGGGTCGTCTG spacer 
length: 41 repeater length: 26

28716   391017 CTTTCAATTCTCCTAAAGTCTTATTG CAACCCGAAGATTGAGGTCGTCCACTATCACATCAAATGG spacer 
length: 40 repeater length: 26

28717   391084 CTTTCAATTCTCCTAAAGTCTTATTG CAACGGCCTGGTGGCGAATGAGAACGGCCTCTGGTTTGT spacer 
length: 39 repeater length: 26

28718   391150 CTTTCAATTCTCCTAAAGTCTTATTG CAACGTGAGAGATTCAATCAAAGAAAAGCTTAGGCGTATA spacer 
length: 40 repeater length: 26

28719   391217 CTTTCAATTCTCCTAAAGTCTTATTG CAACCTTTTGGCGACGTTGAGCGTTTCAGTAGTTCCGGTT spacer 
length: 40 repeater length: 26

28720   391284 CTTTCAATTCTCCTAAAGTCTTATTG CAACTAGGAAGGGAGCGGACTTAAGGTTTTACGACGATG spacer 
length: 39 repeater length: 26

28721   391350 CTTTCAATTCTCCTAAAGTCTTATTG CAACTATTCGCTTTCGCAAACATGATGATTGTGTAATCTGA spacer 
length: 41 repeater length: 26

28722   391418 CTTTCAATTCTCCTAAAGTCTTATTG CAACTTTACGTGGTTCCAGGTCATGGGCGTTGGTTCTGAG spacer 
length: 40 repeater length: 26

28723   391485 CTTTCAATTCTCCTAAAGTCTTATTG CAACTGAATAAGTGATAATTCGGTGATTCCTAATGAGAA spacer 
length: 39 repeater length: 26

28724   391551 CTTTCAATTCTCCTAAAGTCTTATTG CAACTAGCCGTTCAGAGCATTAACCGGAACGTTGAACTCC spacer 
length: 40 repeater length: 26

28725   391618 CTTTCAATTCTCCTAAAGTCTTATTG CCCGACGTCTCGAACGTCACTATTCTCGTCCCGCTCACTT
28726   
28727   
28728   crispr 2
28729   1098375 CCTTTCAATTCTCCTAAAGTCTTATTGCAACC GTCTACGTGAGCGGTGTTGCTCCTGAGGCGAACAT spacer 

length: 35 repeater length: 32
28730   1098443 CCTTTCAATTCTCCTAAAGTCTTATTGCAACC GGGGCGATGCTCGCGACGATTTTCTCGACGATT spacer 

length: 33 repeater length: 32
28731   1098509 CCTTTCAATTCTCCTAAAGTCTTATTGCAACC TCTCGAACGTCACTATTCTCGTCCCGCTCACTT
28732   
28733   
28734   GCA_002201895.1_ASM220189v1_genomic.fna(findCrispr):
28735   START       REPEAT                           

SPACER                                             
28736   GCA_002214165.1_ASM221416v1_genomic.fna(findCrispr):
28737   START       REPEAT                           

SPACER                                             
28738   GCA_002214365.1_ASM221436v1_genomic.fna(findCrispr):
28739   START       REPEAT                           

SPACER                                             
28740   crispr 1
28741   529498 GTTTCCGTAGAACGGTATCGTGTGGAAAG GTTTTCAAAGTTTATAAACTTTTCGATCTTTGGCAAGA spacer 

length: 38 repeater length: 29
28742   529566 GTTTCCGTAGAACGGTATCGTGTGGAAAG TAGTCCCCTATCGAGATTATGTCCGCCCTCTTGACGAG spacer 

length: 38 repeater length: 29
28743   529634 GTTTCCGTAGAACGGTATCGTGTGGAAAG 

GTGGAAATACCGCAGTGGTCGATAGATTTAGTTTTTGGCTTTCCACAC spacer length: 48 repeater length: 29



28744   529712 GTTTCCGTAGAACGGTATCGTGTGGAAAG CTCATCACCTCAATACTCAACAACTTCACCATCAACCTG spacer 
length: 39 repeater length: 29

28745   529781 GTTTCCGTAGAACGGTATCGTGTGGAAAG CCGCTTTTCCCGTTGATCCGTTCCATTACGTCGAAA spacer 
length: 36 repeater length: 29

28746   529847 GTTTCCGTAGAACGGTATCGTGTGGAAAG ATGAGCTCATCTATCCGCTCTTCATATATCAGATCTA spacer 
length: 37 repeater length: 29

28747   529914 GTTTCCGTAGAACGGTATCGTGTGGAAAG GAATAGTCAACAAATTACCACCGTTATAGGAGAAAA spacer 
length: 36 repeater length: 29

28748   529980 GTTTCCGTAGAACGGTATCGTGTGGAAAG CGAGATAAAAACCTCCAAACACATGCTTGAATGTCAC spacer 
length: 37 repeater length: 29

28749   530047 GTTTCCGTAGAACGGTATCGTGTGGAAAG GGGTCCCGGGTAATCATATATATATGGCCCGGGTA spacer 
length: 35 repeater length: 29

28750   530112 GTTTCCGTAGAACGGTATCGTGTGGAAAG ACCACGACCCCCCCAGCGAGGCGGGGGTCGTACGTGGCC spacer 
length: 39 repeater length: 29

28751   530181 GTTTCCGTAGAACGGTATCGTGTGGAAAG TTAATTCTTCCCGTTCCTGCATTTGCGAGTACCGCCGGAA spacer 
length: 40 repeater length: 29

28752   530251 GTTTCCGTAGAACGGTATCGTGTGGAAAG TGCGATACCGATATACCCTTTCAATCAACTGTA spacer 
length: 33 repeater length: 29

28753   530314 GTTTCCGTAGAACGGTATCGTGTGGAAAG ACTTCGTCGTGGGACGGGAGTAATCCCGTTCCCA spacer 
length: 34 repeater length: 29

28754   530378 GTTTCCGTAGAACGGTATCGTGTGGAAAG TCTCCTCCCCCCAATCGCAGCAGTTTACGAGATCCCA spacer 
length: 37 repeater length: 29

28755   530445 GTTTCCGTAGAACGGTATCGTGTGGAAAG ATCAGCTCGCACTTAGGGGTCCTTCGGGCAACAACGT
28756   
28757   
28758   crispr 2
28759   1567625 CTTTCAATTCTCCTCGAGTCTTATTGCAAC CCGTCCAGAGGGCCGTTAATTACTGGCTAAACTCACA spacer 

length: 37 repeater length: 30
28760   1567693 CTTTCAATTCTCCTCGAGTCTTATTGCAAC TCGAGGCTAAAGGACTACCTCGAGGAGCACAAGGACG spacer 

length: 37 repeater length: 30
28761   1567761 CTTTCAATTCTCCTCGAGTCTTATTGCAAC GCGGCATCAGGGGGCTACGTGCTGATTGAGCTGAAC spacer 

length: 36 repeater length: 30
28762   1567828 CTTTCAATTCTCCTCGAGTCTTATTGCAAC TCACCTCAGAATAATTTTATCTCAGAATAATTTTATCCC 

spacer length: 39 repeater length: 30
28763   1567898 CTTTCAATTCTCCTCGAGTCTTATTGCAAC AGTTCCGATTTCGGCGTTCATGAGGTTAAGACCGCCA spacer 

length: 37 repeater length: 30
28764   1567966 CTTTCAATTCTCCTCGAGTCTTATTGCAAC GGAATCAGCTCGCACTTAGGGGTCCTTCGGGCAACAA
28765   
28766   
28767   GCA_002214385.1_ASM221438v1_genomic.fna(findCrispr):
28768   START       REPEAT                           

SPACER                                             
28769   crispr 1
28770   157260 GTTTCAATTCTCCTAAAGTCTTATTGCAAC CTTTCTCATCTACAACCAAACGAACAACATCACCGT spacer 

length: 36 repeater length: 30
28771   157327 GTTTCAATTCTCCTAAAGTCTTATTGCAAC TTGCCGTCCACGAAGACTTTGGCATTGACTGTTAG spacer 

length: 35 repeater length: 30
28772   157393 GTTTCAATTCTCCTAAAGTCTTATTGCAAC TACTTCAACAGCACGACGGGCTACCCGAGGCTCACTA spacer 

length: 37 repeater length: 30
28773   157461 GTTTCAATTCTCCTAAAGTCTTATTGCAAC CGTTACCGTCCACAAGCACCTTTGCGTTCACAGTCAA spacer 

length: 37 repeater length: 30
28774   157529 GTTTCAATTCTCCTAAAGTCTTATTGCAAC GGCTTTTTCCTTCGTTCGTCCAACAAGAGAATAAGAA
28775   
28776   
28777   GCA_002214465.1_ASM221446v1_genomic.fna(findCrispr):
28778   START       REPEAT                           

SPACER                                             
28779   crispr 1
28780   407187 ATTCTCCTAGAGTCTTATTG CAACCCCTTCTTGATGCTCCCTACGATGAGTCAACCCGCCCTTTC spacer 

length: 45 repeater length: 20
28781   407253 ATTCTCCTAGAGTCTTATTG CAACCCGGCCAAGGTTTTGGTCGCGTTGTCGGAGAACGTCGCTTTC spacer 

length: 46 repeater length: 20
28782   407320 ATTCTCCTAGAGTCTTATTG CAACAAAGACGATTTGGATAACGCAACCGTCACTAAAATTTCTTTC spacer 

length: 46 repeater length: 20
28783   407387 ATTCTCCTAGAGTCTTATTG CAACGCTGAGAAGTACATACTTGATAAGATACTTGATGTTCTTTC spacer 

length: 45 repeater length: 20
28784   407453 ATTCTCCTAGAGTCTTATTG CAACCTGGATTGTACTTCACTGTAACTTTCTTTCCCGCTTCCTTTC spacer 

length: 46 repeater length: 20
28785   407520 ATTCTCCTAGAGTCTTATTG CAACTCTACATCGTCGTTCCGCCCAACAAGGCGCTTTATTTCGACTTTC spacer 

length: 49 repeater length: 20
28786   407590 ATTCTCCTAGAGTCTTATTG CAACACGCCCGCGACAAGAAAGGTCTGACTAACATTTACCTTTC spacer 



length: 44 repeater length: 20
28787   407655 ATTCTCCTAGAGTCTTATTG CAACGCTCGCCTGGATCGAGCCAGTCACCCAATTCCAGAACCTTTC spacer 

length: 46 repeater length: 20
28788   407722 ATTCTCCTAGAGTCTTATTG CAACCCTGAATCAAAGTTCAAGTATTACTCCGATGAAGTTTCTTTC spacer 

length: 46 repeater length: 20
28789   407789 ATTCTCCTAGAGTCTTATTG CAACGTGGCTGAACATTGCGCCCATCTTCCCGACCATCAACCCTTTC spacer 

length: 47 repeater length: 20
28790   407857 ATTCTCCTAGAGTCTTATTG CAACAAACCTTATTAGATGAACATCTGATAAGCAACTGATAACTTTC spacer 

length: 47 repeater length: 20
28791   407925 ATTCTCCTAGAGTCTTATTG CAACCCGTTACAGGGGGTAGTTTATTTTTACTAGGAAAACCTTTC spacer 

length: 45 repeater length: 20
28792   407991 ATTCTCCTAGAGTCTTATTG CAACCTACCTCGCTTTCTACATAGAGGCCGAGGACTTTAGCTTTC spacer 

length: 45 repeater length: 20
28793   408057 ATTCTCCTAGAGTCTTATTG CAACCAGGACAATGACTTCAAGAACCTCGTCAGCGTCATCGCTTTC spacer 

length: 46 repeater length: 20
28794   408124 ATTCTCCTAGAGTCTTATTG CAACCCCGCATCGTCGAAAAGCAGATAACCGACCCTAAGACCTTTC spacer 

length: 46 repeater length: 20
28795   408191 ATTCTCCTAGAGTCTTATTG CAACATCCAGACCATTACATCCAGAATTTAAGAGTGCGCATCTTTC spacer 

length: 46 repeater length: 20
28796   408258 ATTCTCCTAGAGTCTTATTG CAACGTCAAAGTGTACAGGGAGCGCGTTAACGTTGCCATAACTTTC spacer 

length: 46 repeater length: 20
28797   408325 ATTCTCCTAGAGTCTTATTG CAACTCATCGAGAGACCCGGGTATCGTTTGAAGTAGCGTCTTTC spacer 

length: 44 repeater length: 20
28798   408390 ATTCTCCTAGAGTCTTATTG CAACGGCGGCGCTCATAGGGCACCACCCAGGGTCTTATATTCGCTTTC spacer 

length: 48 repeater length: 20
28799   408459 ATTCTCCTAGAGTCTTATTG AGCAAGAAGCGCTTAGGCTGGGCGCGCCAACATATGTCGGTTGCAATA
28800   
28801   
28802   crispr 2
28803   1133614 CTTTCAATTCTCCCAGAGTCTTATTGCAAC CTACGTATCAAACAGCACGACAGTTGACAACTACT spacer 

length: 35 repeater length: 30
28804   1133680 CTTTCAATTCTCCCAGAGTCTTATTGCAAC ACCTCGTAAGCCACGTCCTCACGATTTACTTCAACA spacer 

length: 36 repeater length: 30
28805   1133747 CTTTCAATTCTCCCAGAGTCTTATTGCAAC AGCGCTTAGGCTGGGCGCGCCAACATATGTCGGTTG
28806   
28807   
28808   crispr 3
28809   859421 GTTGCAATAAGACTCCAGGAGAATTGAAAA TTCGTCGTCGACATCTCTGAAGACCTGCTCGATGA spacer 

length: 35 repeater length: 30
28810   859487 GTTGCAATAAGACTCCAGGAGAATTGAAAA GCGGTCCTGGTCGCGGTCGCGACTTGGCAACTGATAG spacer 

length: 37 repeater length: 30
28811   859555 GTTGCAATAAGACTCCAGGAGAATTGAAAA GGCTTTAGGTTCATCGTGACAGTCTTGCTTTTCAT spacer 

length: 35 repeater length: 30
28812   859621 GTTGCAATAAGACTCCAGGAGAATTGAAAA GGCTTTTGCCCTTTTTTGCCCATTAAATTGTTAGA
28813   
28814   
28815   GCA_002214485.1_ASM221448v1_genomic.fna(findCrispr):
28816   START       REPEAT                           

SPACER                                             
28817   crispr 1
28818   1564431 CTTTCAATTCTCTTAGAGTCTTATTGCAAC AGCCACACGCCGCCTGCCTGACCATTCCATCGAACA spacer 

length: 36 repeater length: 30
28819   1564498 CTTTCAATTCTCTTAGAGTCTTATTGCAAC GAAAGCGTAAAGCTCAGGGTGGGATTGAGTATCTC spacer 

length: 35 repeater length: 30
28820   1564564 CTTTCAATTCTCTTAGAGTCTTATTGCAAC GGCTTTTTCCTCCATTCGCCCTACAAGACAATAAG
28821   
28822   
28823   GCA_002214505.1_ASM221450v1_genomic.fna(findCrispr):
28824   START       REPEAT                           

SPACER                                             
28825   crispr 1
28826   1584846 GTTTCCAAAGCTTAAGCTGGTTCTGAAAC 

TTGGGAGCAGTTGTGAAAGGAGTAGTAAAGGCTAAGGGAGACGAGCCCAAGCAGCCCA spacer length: 58 
repeater length: 29

28827   1584934 GTTTCCAAAGCTTAAGCTGGTTCTGAAAC GTAAATATGGTGATGCTTTGTGGAAAGGGAAAAGGTTAAGGTG 
spacer length: 43 repeater length: 29

28828   1585007 GTTTCCAAAGCTTAAGCTGGTTCTGAAAC TTCCCTATTGACTTCTCTAACTTCCCGGATTTCTCCGTTA 
spacer length: 40 repeater length: 29

28829   1585077 GTTTCCAAAGCTTAAGCTGGTTCTGAAAC 
TACGGCCTCAATTTTGGCAGGAGTAGGTTATGCCCTCTCCTTTGGAGCTAACGCC spacer length: 55 repeater 
length: 29



28830   1585162 GTTTCCAAAGCTTAAGCTGGTTCTGAAAC TGAGTAGTGAATAATTCTTCGGCCAGGGGGTGTGTGACGGGGA 
spacer length: 43 repeater length: 29

28831   1585235 GTTTCCAAAGCTTAAGCTGGTTCTGAAAC GGTGAAAACATACGAAAACTGGTTCATGCTCGAACTCAC spacer 
length: 39 repeater length: 29

28832   1585304 GTTTCCAAAGCTTAAGCTGGTTCTGAAAC 
GACCAGGACCTCGCGGCAGGAGCAACCATATACGTCTACGTTTACGACTCCG spacer length: 52 repeater 
length: 29

28833   1585386 GTTTCCAAAGCTTAAGCTGGTTCTGAAAC CCAATAACGATAAATTCAGATGGTGATGTTGTGGTAAAT spacer 
length: 39 repeater length: 29

28834   1585455 GTTTCCAAAGCTTAAGCTGGTTCTGAAAC 
GTTTCCATCGCGTTGTAAGTGTATCCGAACAGGGATTTCATGCTTTCA spacer length: 48 repeater length: 29

28835   1585533 GTTTCCAAAGCTTAAGCTGGTTCTGAAAC 
CAAAGAAGTACTTGCTGAAATACTCTCGTCGATTATGGAAGAAACATGTCCAGAATTCAGC spacer length: 61 
repeater length: 29

28836   1585624 GTTTCCAAAGCTTAAGCTGGTTCTGAAAC GATTGTATACAAAAATTCACGAAATTTTGGTCCGGGGGCGGGGA 
spacer length: 44 repeater length: 29

28837   1585698 GTTTCCAAAGCTTAAGCTGGTTCTGAAAC TCTTTGTTGTGGCGGACATCACAGTATTGTTTTCATCAACTGCG 
spacer length: 44 repeater length: 29

28838   1585772 GTTTCCAAAGCTTAAGCTGGTTCTGAAAC CTTTTTCGCCCCTTTTGGCGAATAAAATAATGTTCTCCCTCCTT
28839   
28840   
28841   crispr 2
28842   1574054 GTTTCCAAAGCTTATGCTGGTTCTGAAAC ATAAATGAGAAGGTGGTCGAGTTCACGGTTAGCGTTGATGTCGGAG 

spacer length: 46 repeater length: 29
28843   1574130 GTTTCCAAAGCTTATGCTGGTTCTGAAAC 

CCATTAGGCGGCAAAGAAGCGAAGGCCCTATCAGTACTGGCTGACAT spacer length: 47 repeater length: 29
28844   1574207 GTTTCCAAAGCTTATGCTGGTTCTGAAAC TTTTGATAATCTTGAAGGTGAATCCAATAGCACACACCCCTACA 

spacer length: 44 repeater length: 29
28845   1574281 GTTTCCAAAGCTTATGCTGGTTCTGAAAC CTTACCGTTATGCTCCACGTAAATCTTGTAAATCGTGAACTTAGG 

spacer length: 45 repeater length: 29
28846   1574356 GTTTCCAAAGCTTATGCTGGTTCTGAAAC 

ACCGCTGCGAACTACAACATAAGAGCCAAAAACAAAGACATCAGGGCAGCGTTGA spacer length: 55 repeater 
length: 29

28847   1574441 GTTTCCAAAGCTTATGCTGGTTCTGAAAC CTGGTAGTTCCGCTAGATTTCGAGTACATTAAAGATGTTGTGG 
spacer length: 43 repeater length: 29

28848   1574514 GTTTCCAAAGCTTATGCTGGTTCTGAAAC GAAGCCGTTTGTGGAGATAGAGGTCGTTGGCCTTGAGACCA 
spacer length: 41 repeater length: 29

28849   1574585 GTTTCCAAAGCTTATGCTGGTTCTGAAAC CAGAATCAAGCACCTGCCAGTCAAGAAGTTCAGGAAAGTTCTCA 
spacer length: 44 repeater length: 29

28850   1574659 GTTTCCAAAGCTTATGCTGGTTCTGAAAC 
GGAAACACCATAATAGCTAGAAACAAGGACATCCGAGCGTTCCTTAGGCACATAAGCT spacer length: 58 
repeater length: 29

28851   1574747 GTTTCCAAAGCTTATGCTGGTTCTGAAAC 
TTTGGAGGTGATATGAGATGTCGAAGTACATGCTGATTGGAAAACAAGT spacer length: 49 repeater length: 
29

28852   1574826 GTTTCCAAAGCTTATGCTGGTTCTGAAAC GATTGAGATGGAGGCAGGAACAGGGTACCCTTGTATGAGCA 
spacer length: 41 repeater length: 29

28853   1574897 GTTTCCAAAGCTTATGCTGGTTCTGAAAC CTTTGATCGGAGGTGAAGGATATGGAAGAGGTGTATGTTGGA 
spacer length: 42 repeater length: 29

28854   1574969 GTTTCCAAAGCTTATGCTGGTTCTGAAAC CTTTTTCGCTCCTTTTGGCGAATAAAATAACGATCTTCCTCC
28855   
28856   
28857   crispr 3
28858   1733089 GTTTCCGTAGAACATGGTTGTGTGGAAAG TACTTTTTTTGCCACTTATCATTTTGGATTTAGTGGCGACA 

spacer length: 41 repeater length: 29
28859   1733160 GTTTCCGTAGAACATGGTTGTGTGGAAAG ACAGAGAATGCAATCTTCATTCGCCTGCTGGATAA spacer 

length: 35 repeater length: 29
28860   1733225 GTTTCCGTAGAACATGGTTGTGTGGAAAG AAATGCCCTCCAGCCCCAGTGCGAGGATTGAATACT spacer 

length: 36 repeater length: 29
28861   1733291 GTTTCCGTAGAACATGGTTGTGTGGAAAG GACCGAACGGCTGGCTGGGGGGAAGTTTTCTGAACTA spacer 

length: 37 repeater length: 29
28862   1733358 GTTTCCGTAGAACATGGTTGTGTGGAAAG GCATTTCCAGCACTGCCTCTCCGTCTTGGCTCCTAAA spacer 

length: 37 repeater length: 29
28863   1733425 GTTTCCGTAGAACATGGTTGTGTGGAAAG TATATGTTGTTGTCGTTGTTCTTTTCTGGGGTGGTA spacer 

length: 36 repeater length: 29
28864   1733491 GTTTCCGTAGAACATGGTTGTGTGGAAAG CTCAATACAATACAATACAATACAATAATGATAAT spacer 

length: 35 repeater length: 29
28865   1733556 GTTTCCGTAGAACATGGTTGTGTGGAAAG TCAGCACTACCACTATCCGCCGCAAGCCAAGTCGTG spacer 

length: 36 repeater length: 29
28866   1733622 GTTTCCGTAGAACATGGTTGTGTGGAAAG ACAAAATATTCGGGAATGGCGGGGCACATTATACCGG spacer 

length: 37 repeater length: 29



28867   1733689 GTTTCCGTAGAACATGGTTGTGTGGAAAG AGAGCCTGCAAAATCATAGCTTCCGTATAGTCCTGAA spacer 
length: 37 repeater length: 29

28868   1733756 GTTTCCGTAGAACATGGTTGTGTGGAAAG AGAGTCATTGGCATCACCCTCGCAGGAATCTTCTA spacer 
length: 35 repeater length: 29

28869   1733821 GTTTCCGTAGAACATGGTTGTGTGGAAAG GCGTGAAACTTCGCCAGTGGCTCGATCACTCGCGCCT spacer 
length: 37 repeater length: 29

28870   1733888 GTTTCCGTAGAACATGGTTGTGTGGAAAG AACTCATCGAGGAGCGCATCTTCCACCGCCTCCTTTA spacer 
length: 37 repeater length: 29

28871   1733955 GTTTCCGTAGAACATGGTTGTGTGGAAAG ATTCTCAATGGTTCTGAGCTGATTCTCCCTGAC spacer 
length: 33 repeater length: 29

28872   1734018 GTTTCCGTAGAACATGGTTGTGTGGAAAG GGGCTCTCCCTTGGTGAAATCATAGAAGTTGCACTA spacer 
length: 36 repeater length: 29

28873   1734084 GTTTCCGTAGAACATGGTTGTGTGGAAAG TTTTCAGAAACATCGGCTTCAAAAAAAACATTATATA spacer 
length: 37 repeater length: 29

28874   1734151 GTTTCCGTAGAACATGGTTGTGTGGAAAG GACATGCTTGACCCTTACATGCCTCAAATGTAA spacer 
length: 33 repeater length: 29

28875   1734214 GTTTCCGTAGAACATGGTTGTGTGGAAAG TGAGAGCACTACTTGGATAGCGGCCGACAACGGGGA spacer 
length: 36 repeater length: 29

28876   1734280 GTTTCCGTAGAACATGGTTGTGTGGAAAG GCTCATTCTGCCAGACCTCGCGGTAGGCATCAACT spacer 
length: 35 repeater length: 29

28877   1734345 GTTTCCGTAGAACATGGTTGTGTGGAAAG CACAGACCGACGCGGTTCAGGAGTACCTCAACTGG spacer 
length: 35 repeater length: 29

28878   1734410 GTTTCCGTAGAACATGGTTGTGTGGAAAG TAGCACTCATGCCAAAAGAGTTCGCCAACTACCTT spacer 
length: 35 repeater length: 29

28879   1734475 GTTTCCGTAGAACATGGTTGTGTGGAAAG ACGACCTTAGACCCTGGAGGATCTCATCCCAGGATGA spacer 
length: 37 repeater length: 29

28880   1734542 GTTTCCGTAGAACATGGTTGTGTGGAAAG CTGGATAATGGTTTCTGATTTCTAATCTTTTTTC spacer 
length: 34 repeater length: 29

28881   1734606 GTTTCCGTAGAACATGGTTGTGTGGAAAG AAGTGTCCACCTGCTCCAGTCCTCGGATTGAACACCT spacer 
length: 37 repeater length: 29

28882   1734673 GTTTCCGTAGAACATGGTTGTGTGGAAAG 
TGGTCATACACTATCAGAGAGTCCTTTAGGTCAGGTGTCTATGTCGGACACAACTATCCAAAGCATGGTTGTGTGGAAAGACTTAT
ATAGTATGAATATAT spacer length: 101 repeater length: 29

28883   1734804 GTTTCCGTAGAACATGGTTGTGTGGAAAG AACTGCACAAAAACCGGTATTCTGGGACGTGTTCTTTT spacer 
length: 38 repeater length: 29

28884   1734872 GTTTCCGTAGAACATGGTTGTGTGGAAAG TGGTCATACACTATCACTGGTATGCCCAGTTCACT spacer 
length: 35 repeater length: 29

28885   1734937 GTTTCCGTAGAACATGGTTGTGTGGAAAG CTGCTCACTCCTCCTCGGAGCGAGCATTATAATGGG spacer 
length: 36 repeater length: 29

28886   1735003 GTTTCCGTAGAACATGGTTGTGTGGAAAG ACGTCCTGAACAAGTGTGAGCATTGATGTATAATTGTG spacer 
length: 38 repeater length: 29

28887   1735071 GTTTCCGTAGAACATGGTTGTGTGGAAAG TGTCTAAGGTCCTTCGTCATAATATGACGCCAGGA spacer 
length: 35 repeater length: 29

28888   1735136 GTTTCCGTAGAACATGGTTGTGTGGAAAG CAGGTGATCTGGCTGTTTTTTGGGGCTGCCTTTGCTATTTCG 
spacer length: 42 repeater length: 29

28889   1735208 GTTTCCGTAGAACATGGTTGTGTGGAAAG AAGAATAGCCTCCCGAATGCTCGTCCGCAACCAGCGTCC spacer 
length: 39 repeater length: 29

28890   1735277 GTTTCCGTAGAACATGGTTGTGTGGAAAG AAGATAGCCTTTGCATCACGTAATGCCTTTCTGAACT spacer 
length: 37 repeater length: 29

28891   1735344 GTTTCCGTAGAACATGGTTGTGTGGAAAG CTCAGAGAGTCCTTTGGAAATCCTGCTGCCCGAGG spacer 
length: 35 repeater length: 29

28892   1735409 GTTTCCGTAGAACATGGTTGTGTGGAAAG ACTAGACCGTCGACGGTGGAAACTTTCAAAAAGCGC spacer 
length: 36 repeater length: 29

28893   1735475 GTTTCCGTAGAACATGGTTGTGTGGAAAG AAGAAGGTTGAGTTTTACGATGAGCAGGGACAGCTTTTG spacer 
length: 39 repeater length: 29

28894   1735544 GTTTCCGTAGAACATGGTTGTGTGGAAAG TTGATGTCCTCACCGATCGAAGTTGCGGGGGATCCTAGG spacer 
length: 39 repeater length: 29

28895   1735613 GTTTCCGTAGAACATGGTTGTGTGGAAAG AAGTCGCCGTCCCCGAAAACTGGGCGGTCTTCAAAGGAA spacer 
length: 39 repeater length: 29

28896   1735682 GTTTCCGTAGAACATGGTTGTGTGGAAAG TTGCCCCTGTATGCTGTCCTCCCAAGCCCCTACACACTG spacer 
length: 39 repeater length: 29

28897   1735751 GTTTCCGTAGAACATGGTTGTGTGGAAAG TACCTGCTTTCTGCCCTTTTACCCAGCCAGACTACC spacer 
length: 36 repeater length: 29

28898   1735817 GTTTCCGTAGAACATGGTTGTGTGGAAAG GCATAAGCTAGATAGCCCATAGAGGAGTATTCCAAC spacer 
length: 36 repeater length: 29

28899   1735883 GTTTCCGTAGAACATGGTTGTGTGGAAAG GCTGTGATAACTACCGTGTCCCCCGTCACGTTGTAA spacer 
length: 36 repeater length: 29

28900   1735949 GTTTCCGTAGAACATGGTTGTGTGGAAAG GGGTCTTCGTGAATGTGTCGTCTTGGAGACCGTTGC
28901   
28902   
28903   crispr 4



28904   1726662 GTTTCCGTAGGACATAGTTGTGTGGAAAG GCACAATCCTGTTGTAGAGCTTCCTTCCAAGTTCAA spacer 
length: 36 repeater length: 29

28905   1726728 GTTTCCGTAGGACATAGTTGTGTGGAAAG TGCTTATCACAAAAACAACGCCGGGAGGTGGTGAGG spacer 
length: 36 repeater length: 29

28906   1726794 GTTTCCGTAGGACATAGTTGTGTGGAAAG AGCGTTAGCGTCGCGGTGGGCGGCTCGGAGGTCTTT spacer 
length: 36 repeater length: 29

28907   1726860 GTTTCCGTAGGACATAGTTGTGTGGAAAG CGTGGGACGTGTGCCGTTTTTAGGTCACGTTACCA spacer 
length: 35 repeater length: 29

28908   1726925 GTTTCCGTAGGACATAGTTGTGTGGAAAG CGTGGAAGACTACCCCATCACAGCCGAGCAAGCGTACGA spacer 
length: 39 repeater length: 29

28909   1726994 GTTTCCGTAGGACATAGTTGTGTGGAAAG GAGCAAAAAAATTATTGCTACCCCTGCAAATAGGC spacer 
length: 35 repeater length: 29

28910   1727059 GTTTCCGTAGGACATAGTTGTGTGGAAAG AGGCCCTTCAGCTTGAACTCGGCCTCGTAGAGGTTCC spacer 
length: 37 repeater length: 29

28911   1727126 GTTTCCGTAGGACATAGTTGTGTGGAAAG TCTAATTTCCATGGTCAACTGAACACAACCAATGA spacer 
length: 35 repeater length: 29

28912   1727191 GTTTCCGTAGGACATAGTTGTGTGGAAAG AGACTGACCAGGAAACCGAGGACCCTGGCCCTGTCC spacer 
length: 36 repeater length: 29

28913   1727257 GTTTCCGTAGGACATAGTTGTGTGGAAAG CGAACTCGGATATCCAGAGAGTGGCTACATCTTCAC spacer 
length: 36 repeater length: 29

28914   1727323 GTTTCCGTAGGACATAGTTGTGTGGAAAG CCGGAATGAAGGTTGAAGAACTGGGATTGAAGTTTG spacer 
length: 36 repeater length: 29

28915   1727389 GTTTCCGTAGGACATAGTTGTGTGGAAAG CCCTGCTTCCGACCGGAGGCGCTTTCGCAGCGGGTTTCAT 
spacer length: 40 repeater length: 29

28916   1727459 GTTTCCGTAGGACATAGTTGTGTGGAAAG TTGAGCAACCCCCCCAACACATCAACAGCCTTATCCGGGTG 
spacer length: 41 repeater length: 29

28917   1727530 GTTTCCGTAGGACATAGTTGTGTGGAAAG ATGCTGGAGAGAAGAGACAAAAGAATCGGAGAATTC spacer 
length: 36 repeater length: 29

28918   1727596 GTTTCCGTAGGACATAGTTGTGTGGAAAG CGACCTCCCTTATGTGGACTCTCCAGGCCGTGGAT spacer 
length: 35 repeater length: 29

28919   1727661 GTTTCCGTAGGACATAGTTGTGTGGAAAG GCGGAGTACTTATCTGCGGCCCTGTACGAAAAAACTCCCC 
spacer length: 40 repeater length: 29

28920   1727731 GTTTCCGTAGGACATAGTTGTGTGGAAAG AGGATTGGGGCTGGCAGAACTACGCGGAGCTCATCGAG spacer 
length: 38 repeater length: 29

28921   1727799 GTTTCCGTAGGACATAGTTGTGTGGAAAG ACAGGGTACGCAACGAAAGCAAGCAGGTGCCTGTT spacer 
length: 35 repeater length: 29

28922   1727864 GTTTCCGTAGGACATAGTTGTGTGGAAAG AACAACCGTTCATTTTGTCCCGGTGGACTGAACG spacer 
length: 34 repeater length: 29

28923   1727928 GTTTCCGTAGGACATAGTTGTGTGGAAAG CACCCCTCACCTTCCGCAGCTGGATTTTTAGGGGTTCT spacer 
length: 38 repeater length: 29

28924   1727996 GTTTCCGTAGGACATAGTTGTGTGGAAAG AAGAAGATGCAGGTGGTAGCCAATGAGGTTCCAAAGAG spacer 
length: 38 repeater length: 29

28925   1728064 GTTTCCGTAGGACATAGTTGTGTGGAAAG TCGTGCCTAGCGTGTCCTGGCTGGTCAGGGTCAGG spacer 
length: 35 repeater length: 29

28926   1728129 GTTTCCGTAGGACATAGTTGTGTGGAAAG CAGCGTCAGGATCAGCAGTATATTTAGCTGAAAGC spacer 
length: 35 repeater length: 29

28927   1728194 GTTTCCGTAGGACATAGTTGTGTGGAAAG AAGTAACTGTCAGACACTAGGCACACAATAGGCACACA spacer 
length: 38 repeater length: 29

28928   1728262 GTTTCCGTAGGACATAGTTGTGTGGAAAG CCCCCAGTTTCCACAATAATGGCCAAAAGGGCCCA spacer 
length: 35 repeater length: 29

28929   1728327 GTTTCCGTAGGACATAGTTGTGTGGAAAG GTGCCCTGGCAGTAGGGGCGGGCACGGGTCGGGCTACAGAT 
spacer length: 41 repeater length: 29

28930   1728398 GTTTCCGTAGGACATAGTTGTGTGGAAAG ATAGGCCGAGACGACTTCCGAATTCTGGACACGCG spacer 
length: 35 repeater length: 29

28931   1728463 GTTTCCGTAGGACATAGTTGTGTGGAAAG CCAGCATCAGTACAATGTACATCGCCAGGACAAAGC spacer 
length: 36 repeater length: 29

28932   1728529 GTTTCCGTAGGACATAGTTGTGTGGAAAG AGGCGCTTGACGACGCCTTAACGCCCGATGAGGAGAAGATAAA 
spacer length: 43 repeater length: 29

28933   1728602 GTTTCCGTAGGACATAGTTGTGTGGAAAG TTTAACACGCTTTTGCCGGGGATTTGTCAACACCGGGG spacer 
length: 38 repeater length: 29

28934   1728670 GTTTCCGTAGGACATAGTTGTGTGGAAAG TTTTTCGCCCCTTTTGGCGAATAAAATAATGTTCTCCC
28935   
28936   
28937   crispr 5
28938   1500605 CTTTCAATTCTCCTAGAGTCTTATTGCAAC AACTCCTTCTCGAACTCCTCGGGAGTGTAGAAGTA spacer 

length: 35 repeater length: 30
28939   1500671 CTTTCAATTCTCCTAGAGTCTTATTGCAAC AGGCAGCTGAACCTGGATCTCGTTGGGGAGTACTCGA spacer 

length: 37 repeater length: 30
28940   1500739 CTTTCAATTCTCCTAGAGTCTTATTGCAAC ACGGCAGAGCATCGAGGCCCTCAACCAGAAAATA spacer 

length: 34 repeater length: 30
28941   1500804 CTTTCAATTCTCCTAGAGTCTTATTGCAAC TCGTCGGTGCCGGCCTTGTCATAAGGAGCCTTGGCATC spacer 



length: 38 repeater length: 30
28942   1500873 CTTTCAATTCTCCTAGAGTCTTATTGCAAC TTTGAGTCGCTGACTATCTGAGTTTGCCCCTCAATCC spacer 

length: 37 repeater length: 30
28943   1500941 CTTTCAATTCTCCTAGAGTCTTATTGCAAC TGCTGACGTCATCAGTATCCAACTCTGCATTCTCCCCC spacer 

length: 38 repeater length: 30
28944   1501010 CTTTCAATTCTCCTAGAGTCTTATTGCAAC TTCATTTTATTGACCTCCATTCGTGCCGACCTCCC spacer 

length: 35 repeater length: 30
28945   1501076 CTTTCAATTCTCCTAGAGTCTTATTGCAAC CGCCTTATCCACGCCACCATGCCTGTATAAATCCTT spacer 

length: 36 repeater length: 30
28946   1501143 CTTTCAATTCTCCTAGAGTCTTATTGCAAC GAGCTTAGACAGAATGAGAACGGGGAGTGGGAAATAA spacer 

length: 37 repeater length: 30
28947   1501211 CTTTCAATTCTCCTAGAGTCTTATTGCAAC CCGCTTTGAGCACGCCGTCAACGTAGAGCTTCACCT spacer 

length: 36 repeater length: 30
28948   1501278 CTTTCAATTCTCCTAGAGTCTTATTGCAAC GGCCTCTACAACCAGCTGCTCCAAGAGCACTACGAG spacer 

length: 36 repeater length: 30
28949   1501345 CTTTCAATTCTCCTAGAGTCTTATTGCAAC GGGGCACTACGCTATGTGGGACAAAGTGCTAGAGAGAGT 

spacer length: 39 repeater length: 30
28950   1501415 CTTTCAATTCTCCTAGAGTCTTATTGCAAC ATTTTTGCCCTCGACATCGGAAAAACGCTCTCTCT spacer 

length: 35 repeater length: 30
28951   1501481 CTTTCAATTCTCCTAGAGTCTTATTGCAAC CATTAAATGGCATTAATATAACGGATGAGTATCGG spacer 

length: 35 repeater length: 30
28952   1501547 CTTTCAATTCTCCTAGAGTCTTATTGCAAC ACGGCCTCGGGTGGACTGGAGACGGCCTATAAGCTCA spacer 

length: 37 repeater length: 30
28953   1501615 CTTTCAATTCTCCTAGAGTCTTATTGCAAC TATCCAGGGCCGGCTCGACCTGGAAGGAGGGAGGCA spacer 

length: 36 repeater length: 30
28954   1501682 CTTTCAATTCTCCTAGAGTCTTATTGCAAC ACTTGTACTATATCGTCCAAGACTGAATACACTTCC spacer 

length: 36 repeater length: 30
28955   1501749 CTTTCAATTCTCCTAGAGTCTTATTGCAAC CAACGACTAAAGGCCAATTGAGGGTCATTGTTGAGAGA spacer 

length: 38 repeater length: 30
28956   1501818 CTTTCAATTCTCCTAGAGTCTTATTGCAAC GTCCAGAGGAGCTTGGAGAGGTCGTCCACAGTCTTGG spacer 

length: 37 repeater length: 30
28957   1501886 CTTTCAATTCTCCTAGAGTCTTATTGCAAC GGCAGTACATTTTCTGAAACCAAATCCCCTTCTCGG spacer 

length: 36 repeater length: 30
28958   1501953 CTTTCAATTCTCCTAGAGTCTTATTGCAAC TGGCATGTCCCGCGTGTTATAGATAAGCCAATAATCC spacer 

length: 37 repeater length: 30
28959   1502021 CTTTCAATTCTCCTAGAGTCTTATTGCAAC CTTCCGCATACTTGCTCTTGAACGCTTCGTATATCGA spacer 

length: 37 repeater length: 30
28960   1502089 CTTTCAATTCTCCTAGAGTCTTATTGCAAC GTTCTGTCCCGCCGTAGACCATGCTCGCCCCGAAG spacer 

length: 35 repeater length: 30
28961   1502155 CTTTCAATTCTCCTAGAGTCTTATTGCAAC AAAACCCCAAGCTCTTTAGCCTTCTCCTCGACCTT spacer 

length: 35 repeater length: 30
28962   1502221 CTTTCAATTCTCCTAGAGTCTTATTGCAAC CGGTAGCCTATGAGGCCCTTAAAAGCGCCTACGGG spacer 

length: 35 repeater length: 30
28963   1502287 CTTTCAATTCTCCTAGAGTCTTATTGCAAC GTTGGTTTTGGCCTTATTGGTGCTCGGCTCGCTTTTG spacer 

length: 37 repeater length: 30
28964   1502355 CTTTCAATTCTCCTAGAGTCTTATTGCAAC ATCCCTGGGCCTTCCAAGCGTATCGACCACAATCG spacer 

length: 35 repeater length: 30
28965   1502421 CTTTCAATTCTCCTAGAGTCTTATTGCAAC GAAAGGTAGTTTCTCCCGAGTCGGGCAAGTACTACC spacer 

length: 36 repeater length: 30
28966   1502488 CTTTCAATTCTCCTAGAGTCTTATTGCAAC CAGTGAGCATTTCCGAGGGTTCAGGATTCACGCTCT spacer 

length: 36 repeater length: 30
28967   1502555 CTTTCAATTCTCCTAGAGTCTTATTGCAAC CGCAACGTCACCGAGGGCGACTATTACGCCTTCTGGT spacer 

length: 37 repeater length: 30
28968   1502623 CTTTCAATTCTCCTAGAGTCTTATTGCAAC TTTTCGCTCCTTTTGGCGAATAAAATAACGATCTTCC
28969   
28970   
28971   crispr 6
28972   1651981 GTTGCAATAAGACTCTGGGAGAATTGAAAG CCGGCCACGGGATACCCTGCGCTACCACCTTGCAGG spacer 

length: 36 repeater length: 30
28973   1652048 GTTGCAATAAGACTCTGGGAGAATTGAAAG ACGCTGATGGAGCGCCTGCGCGAGCTGGGCTACGAGA spacer 

length: 37 repeater length: 30
28974   1652116 GTTGCAATAAGACTCTGGGAGAATTGAAAG TACATTAAAGATTTAGTTAGCGTTACGGTATCCTCT spacer 

length: 36 repeater length: 30
28975   1652183 GTTGCAATAAGACTCTGGGAGAATTGAAAG TCTGTTGCATGATGTTCATCATCATGGGCATCATCAT spacer 

length: 37 repeater length: 30
28976   1652251 GTTGCAATAAGACTCTGGGAGAATTGAAAG TTCTTATAAACTTCAACCGGCTTAGCCGGTGCATCA spacer 

length: 36 repeater length: 30
28977   1652318 GTTGCAATAAGACTCTGGGAGAATTGAAAG CAACATGGCCGACATCATCAGAGAGGCCCTCCTGTG spacer 

length: 36 repeater length: 30
28978   1652385 GTTGCAATAAGACTCTGGGAGAATTGAAAG TTGGATGGGAGTGATCGATGGAGAGAGTGATGAGGA spacer 

length: 36 repeater length: 30



28979   1652452 GTTGCAATAAGACTCTGGGAGAATTGAAAG GATTTCAGAAACGACTTTGTGTTTCCGCTGGACAA spacer 
length: 35 repeater length: 30

28980   1652518 GTTGCAATAAGACTCTGGGAGAATTGAAAG GGTACTGGTTAGCAGGCACTGCAACAGTGTAGGTAT spacer 
length: 36 repeater length: 30

28981   1652585 GTTGCAATAAGACTCTGGGAGAATTGAAAG TAGGGAATTCTCAGAAATCTATGAGTACTATGAGCAG spacer 
length: 37 repeater length: 30

28982   1652653 GTTGCAATAAGACTCTGGGAGAATTGAAAG GCATAGGGGTTGTCTGGCTGTGCGGTTTCCTGTTCA spacer 
length: 36 repeater length: 30

28983   1652720 GTTGCAATAAGACTCTGGGAGAATTGAAAG GAGCTCAGATAGGGGGACAGGCGGGGGTACGGATA spacer 
length: 35 repeater length: 30

28984   1652786 GTTGCAATAAGACTCTGGGAGAATTGAAAG CCTCATAGCTATAACCGGCTTATCCGGCGCCTCCT spacer 
length: 35 repeater length: 30

28985   1652852 GTTGCAATAAGACTCTGGGAGAATTGAAAG TCGGTGGACAGACGAACAGCGGAAAAAGCTATTTTG spacer 
length: 36 repeater length: 30

28986   1652919 GTTGCAATAAGACTCTGGGAGAATTGAAAG AAAGGTGATATTCGGAGAAACGGAATGGAAACGTGAG spacer 
length: 37 repeater length: 30

28987   1652987 GTTGCAATAAGACTCTGGGAGAATTGAAAG TAAGTTCTGGGAGCTGAGTTAGGGTCTTCTTGCCGT spacer 
length: 36 repeater length: 30

28988   1653054 GTTGCAATAAGACTCTGGGAGAATTGAAAG GGAGGGGGAGCGATGAGGAGGTTAGGCATTTTAGTCC spacer 
length: 37 repeater length: 30

28989   1653122 GTTGCAATAAGACTCTGGGAGAATTGAAAG GTGTTGAGGAACTTGACTGGCAGGGAAGCGTAGAA spacer 
length: 35 repeater length: 30

28990   1653188 GTTGCAATAAGACTCTGGGAGAATTGAAAG AGCGGTAGTTACTTAAGTTACATTCAGAGCTG spacer 
length: 32 repeater length: 30

28991   1653251 GTTGCAATAAGACTCTGGGAGAATTGAAAG ACGAGCAGATGCAGCAACTCGTCCAGTTCACTGACGACG 
spacer length: 39 repeater length: 30

28992   1653321 GTTGCAATAAGACTCTGGGAGAATTGAAAG AAGCTGCTAGGTATCTCAGCACTGTAGGTAGTGCTGT spacer 
length: 37 repeater length: 30

28993   1653389 GTTGCAATAAGACTCTGGGAGAATTGAAAG TCAAGCTGCTCCGCTACCTCGCCAGGATGATCATCATCC 
spacer length: 39 repeater length: 30

28994   1653459 GTTGCAATAAGACTCTGGGAGAATTGAAAG TTTGTTCTTGGCTCTGATAAAGCGCTTTAATTTCG spacer 
length: 35 repeater length: 30

28995   1653525 GTTGCAATAAGACTCTGGGAGAATTGAAAG CCTCGGGGACAGGGTAAGCATAATATAGACGGGCA spacer 
length: 35 repeater length: 30

28996   1653591 GTTGCAATAAGACTCTGGGAGAATTGAAAG TTGTAGTACTCATCATAGCCGGCGTAGGGGTTGTTGAAG 
spacer length: 39 repeater length: 30

28997   1653661 GTTGCAATAAGACTCTGGGAGAATTGAAAG TAGGGTCTTCGTGAATGTGTCGTCTTGGAGACCGTTGCA
28998   
28999   
29000   crispr 7
29001   1129451 GTTTCAATTCTCCTAGAGTCTTATTGCAAC CGAACCCCCGTGGTGGTGGACGACTGACAGGG spacer 

length: 32 repeater length: 30
29002   1129514 GTTTCAATTCTCCTAGAGTCTTATTGCAAC GCCATCCAAGGGCGGGTCGTTCGGGTTCTCATAAAT spacer 

length: 36 repeater length: 30
29003   1129581 GTTTCAATTCTCCTAGAGTCTTATTGCAAC CTGTTTTCGGCTTCGGCATAGCATTGGCGTTCTTC spacer 

length: 35 repeater length: 30
29004   1129647 GTTTCAATTCTCCTAGAGTCTTATTGCAAC GCGTGCCGAAGTTTTGTCGCCAGGATCCCCCTGCCT spacer 

length: 36 repeater length: 30
29005   1129714 GTTTCAATTCTCCTAGAGTCTTATTGCAAC TTTCACCTCCTCACAGCAATGCAATCCTCCCAACGT spacer 

length: 36 repeater length: 30
29006   1129781 GTTTCAATTCTCCTAGAGTCTTATTGCAAC CCTGATGTAGTTGGCTGCGACGCTCTCCATTCCTCTCTGGG 

spacer length: 41 repeater length: 30
29007   1129853 GTTTCAATTCTCCTAGAGTCTTATTGCAAC GAGCAGCGCAAGAGGAGAAGGACCATCATGAAGCCC spacer 

length: 36 repeater length: 30
29008   1129920 GTTTCAATTCTCCTAGAGTCTTATTGCAAC AGGTTTCCCTGGACTGCCCGACCCAGGACGAGA spacer 

length: 33 repeater length: 30
29009   1129984 GTTTCAATTCTCCTAGAGTCTTATTGCAAC GTGGTGAGGTTGGCGTTTACTCTTAGCGACCTGT spacer 

length: 34 repeater length: 30
29010   1130049 GTTTCAATTCTCCTAGAGTCTTATTGCAAC AAGGTGCCCGATCCATATGCATATCAAGTCAAACAG spacer 

length: 36 repeater length: 30
29011   1130116 GTTTCAATTCTCCTAGAGTCTTATTGCAAC TTTTATTCACATTTTTACCACAAAAGATAAATTCCAA spacer 

length: 37 repeater length: 30
29012   1130184 GTTTCAATTCTCCTAGAGTCTTATTGCAAC CGACCGCCCCGACGGGAAGACAGCTTAAGAAGATCTT spacer 

length: 37 repeater length: 30
29013   1130252 GTTTCAATTCTCCTAGAGTCTTATTGCAAC CTAAACTCAATACGAGCAGAGTTCAAGGCAAAGCTC spacer 

length: 36 repeater length: 30
29014   1130319 GTTTCAATTCTCCTAGAGTCTTATTGCAAC AGAAGATACCACCGCAACCCCAACGCTCCCAAATACT spacer 

length: 37 repeater length: 30
29015   1130387 GTTTCAATTCTCCTAGAGTCTTATTGCAAC TATCAACATAAACTGGGATAAGGCCATGAAGACCC spacer 

length: 35 repeater length: 30
29016   1130453 GTTTCAATTCTCCTAGAGTCTTATTGCAAC TTACTACATCCTCACCCACGAGTGCGAGGGGAAATT spacer 



length: 36 repeater length: 30
29017   1130520 GTTTCAATTCTCCTAGAGTCTTATTGCAAC ATTTACGTCAATCGCAAAACCGGCACCGTCAAAATG spacer 

length: 36 repeater length: 30
29018   1130587 GTTTCAATTCTCCTAGAGTCTTATTGCAAC ATTTTAGTCCTTATAATGTTTGTTCTGGGGGTGATT spacer 

length: 36 repeater length: 30
29019   1130654 GTTTCAATTCTCCTAGAGTCTTATTGCAAC GCATCATTTCAGTGTCTTTGTCTATAACTTCATAT spacer 

length: 35 repeater length: 30
29020   1130720 GTTTCAATTCTCCTAGAGTCTTATTGCAAC AAAGAACAGTACTCTCGTGTGGCGGGTAAAGTCTTA spacer 

length: 36 repeater length: 30
29021   1130787 GTTTCAATTCTCCTAGAGTCTTATTGCAAC AACCTCAACCTGTCCGGAATCTCCTCCGGAGTTATCG spacer 

length: 37 repeater length: 30
29022   1130855 GTTTCAATTCTCCTAGAGTCTTATTGCAAC CGAATATAGTTCCGGCAAAGAACACTTTTTGTTCCT spacer 

length: 36 repeater length: 30
29023   1130922 GTTTCAATTCTCCTAGAGTCTTATTGCAAC TTGAAGTATATTGTGTTTCCAGCAACACTATACT spacer 

length: 34 repeater length: 30
29024   1130987 GTTTCAATTCTCCTAGAGTCTTATTGCAAC GGGCGTCCAAGTGTCTTCATTAGTATCGTCGTCAGTC spacer 

length: 37 repeater length: 30
29025   1131055 GTTTCAATTCTCCTAGAGTCTTATTGCAAC CGACATGGCTGGACTGGCGCAACTGGTACGACGTGA spacer 

length: 36 repeater length: 30
29026   1131122 GTTTCAATTCTCCTAGAGTCTTATTGCAAC GAACTCCGATGGCATTTTAGTCAAAGAGATGAATAG spacer 

length: 36 repeater length: 30
29027   1131189 GTTTCAATTCTCCTAGAGTCTTATTGCAAC ATACCAAAAGCCGGAAGCGATACCTCCATCAGTCCAA spacer 

length: 37 repeater length: 30
29028   1131257 GTTTCAATTCTCCTAGAGTCTTATTGCAAC GTTGAAGAATCCGGAGGTGGGGGTATGTTCTGGGAG spacer 

length: 36 repeater length: 30
29029   1131324 GTTTCAATTCTCCTAGAGTCTTATTGCAAC AGAAGAACTGGAGGAGATTCTTTCCCGTCTGGACGGG spacer 

length: 37 repeater length: 30
29030   1131392 GTTTCAATTCTCCTAGAGTCTTATTGCAAC CCTTGTCGAGGGTCAGCTGGACAGTAACGCTCTTG spacer 

length: 35 repeater length: 30
29031   1131458 GTTTCAATTCTCCTAGAGTCTTATTGCAAC AAGAAGCTGAGCGTTATTGACGCCTCGGTAAAGCAA spacer 

length: 36 repeater length: 30
29032   1131525 GTTTCAATTCTCCTAGAGTCTTATTGCAAC CACCGCGAAGGGGACCGGGGATCGGAGAGGTTTCACCG spacer 

length: 38 repeater length: 30
29033   1131594 GTTTCAATTCTCCTAGAGTCTTATTGCAAC GAGACTATGATCACGTAATCATCCGGATACATCTGA spacer 

length: 36 repeater length: 30
29034   1131661 GTTTCAATTCTCCTAGAGTCTTATTGCAAC GTACAGATAGCCCGAGATAGTGTCACGCACCTTCT spacer 

length: 35 repeater length: 30
29035   1131727 GTTTCAATTCTCCTAGAGTCTTATTGCAAC TCTGGAGAACATAAGGCATAGACCCACTAAAGTCA spacer 

length: 35 repeater length: 30
29036   1131793 GTTTCAATTCTCCTAGAGTCTTATTGCAAC CGGACGCATACGGCCTACTCGACATGGCCGAGCGA spacer 

length: 35 repeater length: 30
29037   1131859 GTTTCAATTCTCCTAGAGTCTTATTGCAAC TCCACCCTTTGGCCTTTGCCCCGTGAGTGAGGAGATA spacer 

length: 37 repeater length: 30
29038   1131927 GTTTCAATTCTCCTAGAGTCTTATTGCAAC GGTCGGCTTCGGCATCAGTTACCACCCGAGAATAAA spacer 

length: 36 repeater length: 30
29039   1131994 GTTTCAATTCTCCTAGAGTCTTATTGCAAC TTATACGCGATAGCGGGGACGATTAGCCTTAACC spacer 

length: 34 repeater length: 30
29040   1132059 GTTTCAATTCTCCTAGAGTCTTATTGCAAC GAACATGGATCGGGCCATAAACAAGCTTTTGGCCC spacer 

length: 35 repeater length: 30
29041   1132125 GTTTCAATTCTCCTAGAGTCTTATTGCAAC TTTTGATTCTTTCGGGAGCTATTCCTTTCATAAGCTA spacer 

length: 37 repeater length: 30
29042   1132193 GTTTCAATTCTCCTAGAGTCTTATTGCAAC GAAGAAAAGAAAATACACAAAAATGACCCATAAGAAAAGA 

spacer length: 40 repeater length: 30
29043   1132264 GTTTCAATTCTCCTAGAGTCTTATTGCAAC TGGAGGGAAGGGACAAGGGTCCTGGATCCAGTCGATA spacer 

length: 37 repeater length: 30
29044   1132332 GTTTCAATTCTCCTAGAGTCTTATTGCAAC GGAAGGGACAAGGGTCCTGGATCCAGTCGATACGTTT
29045   
29046   
29047   GCA_002214525.1_ASM221452v1_genomic.fna(findCrispr):
29048   START       REPEAT                           

SPACER                                             
29049   crispr 1
29050   649253 AGACTCTAA GAGAATTGAAACTGGCTAAGGTTTCAAATATTGGTAATCCCCACGCTTCGGTTCCAAT spacer 

length: 58 repeater length: 9
29051   649321 AGACTCTAA GAGAATTGAAAGGACGTAAATGTTTTTTGTATCCAACCTGCCGAGTCTATGTTCCAAT spacer 

length: 58 repeater length: 9
29052   649389 AGACTCTAA GAGAATTGAAAGCTGTTTTTAAATCTATCCGTTCACGGCGCATTTTTGTTCCAAT spacer 

length: 55 repeater length: 9
29053   649454 AGACTCTAA GAGAATTGAAAGGGCTGTTCATTGGTGTTCGGGATTGTTCATTATTGTAGTTCCAAT spacer 

length: 57 repeater length: 9
29054   649521 AGACTCTAA GAGAATTGAAAGGAAGATAGGGGGTGGAAAGAGATGAGGGATTGGGATGTTCCAAT spacer 



length: 56 repeater length: 9
29055   649587 AGACTCTAA GAGAATTGAAAGATCACTATGGGGCCCACGAGGGTGTGAGGCCCAGCGCGTTCCAAT spacer 

length: 57 repeater length: 9
29056   649654 AGACTCTAA GAGAATTGAAAGTCTGGAAGGATTGGAGAGCGGGGCTGGTCGATTAAGGTTCCAGT spacer 

length: 56 repeater length: 9
29057   649720 AGACTCTAA GAGAATTGAAAGTTAGAAGCTTCTTATCAAGCTTAAACGCCGGTTCAGTGTTCCAAT spacer 

length: 57 repeater length: 9
29058   649787 AGACTCTAA AGAGAATTGAAAGTTGACACGTCAAAGACGTATAACACTTACTTGAGCGTTCCAATA
29059   
29060   
29061   crispr 2
29062   668387 GTTCCAATAAGACTC CAAGAGAATTGAAAGAAAAGCCACCCCTGAAGCACCAGGGGTTTGGGGG spacer 

length: 49 repeater length: 15
29063   668452 GTTCCAATAAGACTC CAAGAGAATTGAAAGTGAGCCGGGCGTGGATGTGCCCCTGAACTTCTCCGCCG spacer 

length: 53 repeater length: 15
29064   668521 GTTCCAATAAGACTC CAAGAGAATTGAAAGATCATTAAGGTCTACGATGCCTCGACGTATGAGGAT spacer 

length: 51 repeater length: 15
29065   668588 GTTCCAATAAGACTC CAAGAGAATTGAAAGGTCGATGTAAACGATAGCGTTAAGGTCAACTCCTGA spacer 

length: 51 repeater length: 15
29066   668655 GTTCCAATAAGACTC CAAGAGAATTGAAAGCCTGCTCGGGAGGGTCAAGCATGTAACAGTTCACC spacer 

length: 50 repeater length: 15
29067   668721 GTTCCAATAAGACTC CAAGAGAATTGAAAGTAACTTCTTCTTCAATTTCGGGGCTTAATTGAACCC spacer 

length: 51 repeater length: 15
29068   668788 GTTCCAATAAGACTC CAAGAGAATTGAAAGTCGTTTACATAGACCGCGGTATGGTAGTGTTCACC spacer 

length: 50 repeater length: 15
29069   668854 GTTCCAATAAGACTC CAAGAGAATTGAAAGAAAGAGCGTAAAAACTTTAATAACAGTGCTTTACAG spacer 

length: 51 repeater length: 15
29070   668921 GTTCCAATAAGACTC CAAGAGAATTGAAAGTTCTTAATATCGATTGTGATGTTATAGAGCAGGGTG spacer 

length: 51 repeater length: 15
29071   668988 GTTCCAATAAGACTC CAAGAGAATTGAAAGTGCTATCACCACCTGAACTATTGAGACTATAATAAGG spacer 

length: 52 repeater length: 15
29072   669056 GTTCCAATAAGACTC CAAGAGAATTGAAAGTTTTTATCTCCTCTTCTACACGACAAACTATATAAACA spacer 

length: 53 repeater length: 15
29073   669125 GTTCCAATAAGACTC CAAGAGAATTGAAAGATCGCAACACCGTTTAACATGTTGTGGTGAAAGTGC spacer 

length: 51 repeater length: 15
29074   669192 GTTCCAATAAGACTC CAAGAGAATTGAAAGTTGACACGTCAAAGACGTATAACACTTACTTGAG spacer 

length: 49 repeater length: 15
29075   669257 GTTCCAATAAGACTC CAAGAGAATTGAAAGGTAGGCCTCCTCCCGGTGGATGGGCCTCGGGGTATTT spacer 

length: 52 repeater length: 15
29076   669325 GTTCCAATAAGACTC TTGAAAGGTAGGCCTCCTCCCGGTGGATGGGCCTCGGGGTATTTAGTTCCAA
29077   
29078   
29079   crispr 3
29080   593674 CTTTCAATTCTCCTGGAGTCTTATTGGAAC AAGATGGAGAAAAGGGTTGAGGTTGTGTTGAAGAAA spacer 

length: 36 repeater length: 30
29081   593741 CTTTCAATTCTCCTGGAGTCTTATTGGAAC CCCACTACTATTTCTCTCCCCCCTCTCTTTTGAAA spacer 

length: 35 repeater length: 30
29082   593807 CTTTCAATTCTCCTGGAGTCTTATTGGAAC TTCCTTGATAAGACCGGCCGGGTCCTCTATGTTCA spacer 

length: 35 repeater length: 30
29083   593873 CTTTCAATTCTCCTGGAGTCTTATTGGAAC CGTGGCTACTAATGTAATCACGGCGATGGCGGTCCG spacer 

length: 36 repeater length: 30
29084   593940 CTTTCAATTCTCCTGGAGTCTTATTGGAAC CTATTATGCTTTTGTAACTCTTTAATTTTCTTTTGT spacer 

length: 36 repeater length: 30
29085   594007 CTTTCAATTCTCCTGGAGTCTTATTGGAAC ATGAGCCACGCGACCATCATTATGAGCACGGCCGTCA spacer 

length: 37 repeater length: 30
29086   594075 CTTTCAATTCTCCTGGAGTCTTATTGGAAC TTTCAGCACGCTATATGTGATAATCAGCACACACTTT spacer 

length: 37 repeater length: 30
29087   594143 CTTTCAATTCTCCTGGAGTCTTATTGGAAC GGTGGGGACGATGAAGATTAACGTCACCTGGAAAGCTC spacer 

length: 38 repeater length: 30
29088   594212 CTTTCAATTCTCCTGGAGTCTTATTGGAAC ACTTTCGGGGGAGGCTAATATAAGCAAAACTTAGATA spacer 

length: 37 repeater length: 30
29089   594280 CTTTCAATTCTCCTGGAGTCTTATTGGAAC TTTTATCAACCGGGTCGGGTCGAGGCAAAAATTCCC spacer 

length: 36 repeater length: 30
29090   594347 CTTTCAATTCTCCTGGAGTCTTATTGGAAC GTGATGGCAAAACTCCTTAAAGACGGCGCCTCCCC spacer 

length: 35 repeater length: 30
29091   594413 CTTTCAATTCTCCTGGAGTCTTATTGGAAC TTAACCACTCCTGAATGTCTCAGGTATGTATTGAA spacer 

length: 35 repeater length: 30
29092   594479 CTTTCAATTCTCCTGGAGTCTTATTGGAAC TAGACTTAGAGAAGATTAGAAATATCCATCCACGGT spacer 

length: 36 repeater length: 30
29093   594546 CTTTCAATTCTCCTGGAGTCTTATTGGAAC CTTAGCCCTCTTTGTTGGGGCATATCCTAACTCCTTTTG spacer 

length: 39 repeater length: 30



29094   594616 CTTTCAATTCTCCTGGAGTCTTATTGGAAC CCGAGCTAATGGAGGTGATGAGGTTGTGAAGAGGAA spacer 
length: 36 repeater length: 30

29095   594683 CTTTCAATTCTCCTGGAGTCTTATTGGAAC GGGGGCATTAATCCCCCGTGTACCCTCTCCCCCGG spacer 
length: 35 repeater length: 30

29096   594749 CTTTCAATTCTCCTGGAGTCTTATTGGAAC TGTTAATCCTCCGTTTCCCCAACCGAAAGGGTACGA spacer 
length: 36 repeater length: 30

29097   594816 CTTTCAATTCTCCTGGAGTCTTATTGGAAC GGGCTTTCGTCCAGGACTACTCACCCCCGCACGGGCTT spacer 
length: 38 repeater length: 30

29098   594885 CTTTCAATTCTCCTGGAGTCTTATTGGAAC CACGTTTCAGTGCAGAAAGCGGAGGAGAACAAGCCA spacer 
length: 36 repeater length: 30

29099   594952 CTTTCAATTCTCCTGGAGTCTTATTGGAAC CTGAGATAGAACGTGAGCAGGGCCACGCCCCCCAC spacer 
length: 35 repeater length: 30

29100   595018 CTTTCAATTCTCCTGGAGTCTTATTGGAAC TTATACCCGGACAGGCCGCCCTTCTCGATGTATATTT spacer 
length: 37 repeater length: 30

29101   595086 CTTTCAATTCTCCTGGAGTCTTATTGGAAC CCACCATGGCCAGCAGGGGAATGACTACGGCGAACA spacer 
length: 36 repeater length: 30

29102   595153 CTTTCAATTCTCCTGGAGTCTTATTGGAAC CATATTCTTCTCCGAAAACTTCAGCCCCCAATCATC spacer 
length: 36 repeater length: 30

29103   595220 CTTTCAATTCTCCTGGAGTCTTATTGGAAC GTTGCGTTAGTTGGCTGAAGATAATGGACCCTATCAT spacer 
length: 37 repeater length: 30

29104   595288 CTTTCAATTCTCCTGGAGTCTTATTGGAAC TATGGTCTCTGCCACAAGAGCCCTGTTCAGTTCCAAT
29105   
29106   
29107   crispr 4
29108   593471 CTTTCAATTCTCTTGGAGTCTTATTGGAAC TCATTGAGCTTCTTATTTCTTTGTAGGCTTTAAGGG spacer 

length: 36 repeater length: 30
29109   593538 CTTTCAATTCTCTTGGAGTCTTATTGGAAC ATGGAGGAAATGGCGTTATTCGGGGACGGAACCTTT spacer 

length: 36 repeater length: 30
29110   593605 CTTTCAATTCTCTTGGAGTCTTATTGGAAC GTATTCTAAATAAACTGTAATTCCCTTGTGTTCCAA
29111   
29112   
29113   crispr 5
29114   1238940 GTTCCAATAAGACTCCAGGAGAATTGAAAGT TTTCTTTCTCTTTCCGAATCCGAACATCACGATCAC spacer 

length: 36 repeater length: 31
29115   1239008 GTTCCAATAAGACTCCAGGAGAATTGAAAGT ATGCTTAAGACCTCCCCCACTGCTCCAGCTCCCACCA spacer 

length: 37 repeater length: 31
29116   1239077 GTTCCAATAAGACTCCAGGAGAATTGAAAGT CGTCAAAGACGTATAACACTTACTTGAGCGTTCCAAT
29117   
29118   
29119   GCA_002214545.1_ASM221454v1_genomic.fna(findCrispr):
29120   START       REPEAT                           

SPACER                                             
29121   crispr 1
29122   684435 TCAATTCTCCT 

AGAGTCTTATTGCGGGGGGACGTTCCGTCCCCCACCCCCTCGAACTTAAACGCATGAAACACCTAGGAATTCCCCTAGAGTCTTAT
TGCAACTGGGGCATCGAACCCAGCCCGTTACAGCTCCTCGGCGT spacer length: 130 repeater length: 11

29123   684577 TCAATTCTCCT AGAGTCTTATTGGAACGAACAGCCTTTTTCTCAACCACGCGGCCGACGATAGTCT spacer 
length: 55 repeater length: 11

29124   684644 TCAATTCTCCT AGAGTCTTATTGGAACCGCCGCATGTCTCGGGAGTTGTCGCGCTGATTCTACCT spacer 
length: 54 repeater length: 11

29125   684710 TCAATTCTCCT AGAGTCTTATTGGAACCTGAATTTGGGGTTTTTGAAGTTTGTACGAGAACCTAAAATACT 
spacer length: 60 repeater length: 11

29126   684782 TCAATTCTCCT AGAGTCTTATTGGAACAGCAATCACCGCTAAAGTGCATAAACCGGCGTGGTTATCT spacer 
length: 56 repeater length: 11

29127   684850 TCAATTCTCCT AGAGTCTTATTGGAACGGGAGCGCATGATTGAAAAGAAACCGCTAATAGCACCTGCT spacer 
length: 57 repeater length: 11

29128   684919 TCAATTCTCCT AGAGTCTTATTGGAACGCGGTGGCTAGGCTCATGCACTTGGGTCTAGTGAAAACT spacer 
length: 55 repeater length: 11

29129   684986 TCAATTCTCCT AGAGTCTTATTGGAACGGAACATGAACCTTGAAGAATGCCGAGAGTGGTTGACT spacer 
length: 54 repeater length: 11

29130   685052 TCAATTCTCCT AGAGTCTTATTGGAACTTCACGTTCGAGGTTACTGTGACGATTGTGGGGTTCCT spacer 
length: 54 repeater length: 11

29131   685118 TCAATTCTCCT AGAGTCTTATTGGAACGCTTTTCTGCTCATCGGTGGTCTAACGAGAATTCTACT spacer 
length: 54 repeater length: 11

29132   685184 TCAATTCTCCT AGTCTTATTGGAACAGTTATCATTTCAATGGTATACCATACAAAGACTTGACTT
29133   
29134   
29135   crispr 2
29136   684575 TTTCAATTCTCCTAGAGTCTTATTGGAAC GAACAGCCTTTTTCTCAACCACGCGGCCGACGATAGT spacer 

length: 37 repeater length: 29
29137   684642 TTTCAATTCTCCTAGAGTCTTATTGGAAC CGCCGCATGTCTCGGGAGTTGTCGCGCTGATTCTAC spacer 



length: 36 repeater length: 29
29138   684708 TTTCAATTCTCCTAGAGTCTTATTGGAAC CTGAATTTGGGGTTTTTGAAGTTTGTACGAGAACCTAAAATA 

spacer length: 42 repeater length: 29
29139   684780 TTTCAATTCTCCTAGAGTCTTATTGGAAC AGCAATCACCGCTAAAGTGCATAAACCGGCGTGGTTAT spacer 

length: 38 repeater length: 29
29140   684848 TTTCAATTCTCCTAGAGTCTTATTGGAAC GGGAGCGCATGATTGAAAAGAAACCGCTAATAGCACCTG spacer 

length: 39 repeater length: 29
29141   684917 TTTCAATTCTCCTAGAGTCTTATTGGAAC GCGGTGGCTAGGCTCATGCACTTGGGTCTAGTGAAAA spacer 

length: 37 repeater length: 29
29142   684984 TTTCAATTCTCCTAGAGTCTTATTGGAAC GGAACATGAACCTTGAAGAATGCCGAGAGTGGTTGA spacer 

length: 36 repeater length: 29
29143   685050 TTTCAATTCTCCTAGAGTCTTATTGGAAC TTCACGTTCGAGGTTACTGTGACGATTGTGGGGTTC spacer 

length: 36 repeater length: 29
29144   685116 TTTCAATTCTCCTAGAGTCTTATTGGAAC GCTTTTCTGCTCATCGGTGGTCTAACGAGAATTCTA spacer 

length: 36 repeater length: 29
29145   685182 TTTCAATTCTCCTAGAGTCTTATTGGAAC AGTTATCATTTCAATGGTATACCATACAAAGACTTGA spacer 

length: 37 repeater length: 29
29146   685249 TTTCAATTCTCCTAGAGTCTTATTGGAAC TCATTTCAATGGTATACCATACAAAGACTTGACTTTC
29147   
29148   
29149   crispr 3
29150   1555586 CTTTCAATTCTCCTAGAGTCTTATTGCAAC AACTATCCTGCTGAGGACTATACAGACCACCCAAAG spacer 

length: 36 repeater length: 30
29151   1555653 CTTTCAATTCTCCTAGAGTCTTATTGCAAC GCGACGATTAGACGGCTCATGATTTCAACATTCGCC spacer 

length: 36 repeater length: 30
29152   1555720 CTTTCAATTCTCCTAGAGTCTTATTGCAAC ATGGAAAAGAATACACAAAGCTTGTGTTTGGTGAAG spacer 

length: 36 repeater length: 30
29153   1555787 CTTTCAATTCTCCTAGAGTCTTATTGCAAC ATGGCTGGCGGAGAAAGTGTCGAGCTTGTTAGTGTT spacer 

length: 36 repeater length: 30
29154   1555854 CTTTCAATTCTCCTAGAGTCTTATTGCAAC CACTTTTACAGCGAAGAGCTTTCGCCAGCCGATCTA spacer 

length: 36 repeater length: 30
29155   1555921 CTTTCAATTCTCCTAGAGTCTTATTGCAAC CCGAAGGGCAGGGATGCTCTTCTTATCGCCAAGGTC spacer 

length: 36 repeater length: 30
29156   1555988 CTTTCAATTCTCCTAGAGTCTTATTGCAAC AAGCTTGAGAAAATCGAAGAAGCGATAGAAGAGCTAC spacer 

length: 37 repeater length: 30
29157   1556056 CTTTCAATTCTCCTAGAGTCTTATTGCAAC CCTTTCTCCTAACCTTAGTCTTTCTCCTCCTGACCA spacer 

length: 36 repeater length: 30
29158   1556123 CTTTCAATTCTCCTAGAGTCTTATTGCAAC TTTTCTCTGCCATTATCTGGAGTTGTTTTTTAACC spacer 

length: 35 repeater length: 30
29159   1556189 CTTTCAATTCTCCTAGAGTCTTATTGCAAC CTGTCGAGGAAGTAGGCGATTTTAACCTCGTTCGGA spacer 

length: 36 repeater length: 30
29160   1556256 CTTTCAATTCTCCTAGAGTCTTATTGCAAC TCGAGCAACACGTCATACCTGCCGTTAAGTATCTCCTTA 

spacer length: 39 repeater length: 30
29161   1556326 CTTTCAATTCTCCTAGAGTCTTATTGCAAC CAGCCGCTGTTCCTCGTTCATTCTCTCCCAGCCG spacer 

length: 34 repeater length: 30
29162   1556391 CTTTCAATTCTCCTAGAGTCTTATTGCAAC AGTTCAGTCACTGAACAGGGGCTAAATCCAGTAGA spacer 

length: 35 repeater length: 30
29163   1556457 CTTTCAATTCTCCTAGAGTCTTATTGCAAC CAGAGACACGGAGAAGGACTTTAATGGCGCTCATC spacer 

length: 35 repeater length: 30
29164   1556523 CTTTCAATTCTCCTAGAGTCTTATTGCAAC AAATTTGCTATGGGTGTTTTATTGAAGCTGAAAGTTA spacer 

length: 37 repeater length: 30
29165   1556591 CTTTCAATTCTCCTAGAGTCTTATTGCAAC GTAAACTACCTTATATAGCCTTCCCAGAACCGCCACCA spacer 

length: 38 repeater length: 30
29166   1556660 CTTTCAATTCTCCTAGAGTCTTATTGCAAC TCGAGGAGCTGAACGGCAAAATAGACGTGACGCTG spacer 

length: 35 repeater length: 30
29167   1556726 CTTTCAATTCTCCTAGAGTCTTATTGCAAC CCACATCAAGGAGGGAACCGCACCGGGGACACCTAA spacer 

length: 36 repeater length: 30
29168   1556793 CTTTCAATTCTCCTAGAGTCTTATTGCAAC TGTGGAGGGCTTCTATAACGTCGCCCTTGATTTTG spacer 

length: 35 repeater length: 30
29169   1556859 CTTTCAATTCTCCTAGAGTCTTATTGCAAC ACTGAAAAAGGTAGATGGAAAAGGCTTTTTGTAATTA spacer 

length: 37 repeater length: 30
29170   1556927 CTTTCAATTCTCCTAGAGTCTTATTGCAAC CCTCCGTTAGCGCACTTCTCCTTAAAAAGTTTTCG spacer 

length: 35 repeater length: 30
29171   1556993 CTTTCAATTCTCCTAGAGTCTTATTGCAAC AGTGTTAGCATCAGCACCGAGGACGTGGGGAGGTT spacer 

length: 35 repeater length: 30
29172   1557059 CTTTCAATTCTCCTAGAGTCTTATTGCAAC GAGCGAGGTTTGCGCTCTGGTTTCCAGTGTTTGTCT spacer 

length: 36 repeater length: 30
29173   1557126 CTTTCAATTCTCCTAGAGTCTTATTGCAAC CTCAACACCGCTACAGCTCCAGTGACGTGGGACATA spacer 

length: 36 repeater length: 30
29174   1557193 CTTTCAATTCTCCTAGAGTCTTATTGCAAC ATCATTTCAATGGTATACCATACAAAGACTTGACTT
29175   



29176   
29177   GCA_002214565.1_ASM221456v1_genomic.fna(findCrispr):
29178   START       REPEAT                           

SPACER                                             
29179   crispr 1
29180   272959 ACACAATAC TGTTCTACGGAAACTCAAGGAAATGTATGAACATTTAGCAGAGAAGATTTGGCAGGATACTTTC 

spacer length: 64 repeater length: 9
29181   273033 ACACAATAC TGTTCTACGGAAACCGTGTTCCAAGTCGAAAATTACCCGCTCGCAAGCCTAGAAAAGTTTC 

spacer length: 61 repeater length: 9
29182   273104 ACACAATAC TGTTCTACGGAAACATTAGTGAAGACCTACCGGAAAGTAACCGGTAGGCGTGAAGTTTC spacer 

length: 59 repeater length: 9
29183   273173 ACACAATAC TGTTCTACGGAAACTTCATTCCCGCCGGCAAATACCGGTACCCGAGGAATCTCCTCAAGTTTC 

spacer length: 63 repeater length: 9
29184   273246 ACACAATAC TGTTCTACGGAAACCATCTCCAAACCTCCTTTTCGTTTTATAAAAGGAAAGAAACAAGTTTC 

spacer length: 62 repeater length: 9
29185   273318 ACACAATAC TGTTCTACGGAAACCACGCCCCGATACCGAGCCGGAATACCGAGGAGAACCCGGAGTTTC spacer 

length: 60 repeater length: 9
29186   273388 ACACAATAC TGTTCTACGGAAACTTAAGGGTTTGGTCAGAATGGATAATTTGGCCGAAGTTGTTATTCAAGTTTC 

spacer length: 66 repeater length: 9
29187   273464 ACACAATAC TGTTCTACGGAAACAGGGCTCTGAGGAGGCTGGTTTCTTGTGGCGTGCGGTGTTTGTTTC spacer 

length: 60 repeater length: 9
29188   273534 ACACAATAC GGAGAATTGAAAGATATTTCCATGCCTTTATTTGGGCGTCCATACTCGTTGCAATAAGAC
29189   
29190   
29191   crispr 2
29192   465077 GTTGCAATAAGACTCTAGGAGAATTGAAAG CAGGCTCCGAAGCCTGACCGAGGCGCCAGGTCACCA spacer 

length: 36 repeater length: 30
29193   465144 GTTGCAATAAGACTCTAGGAGAATTGAAAG AAGAAGATCAACGTGGTCTACGATCCGTCGTTCTAC spacer 

length: 36 repeater length: 30
29194   465211 GTTGCAATAAGACTCTAGGAGAATTGAAAG CTATCGTATCGTGTCTAACAGGGGCGTATTCGTGCG spacer 

length: 36 repeater length: 30
29195   465278 GTTGCAATAAGACTCTAGGAGAATTGAAAG CCGAACTTTGCCCCTCCTCGGGAGCCTCACACGGC spacer 

length: 35 repeater length: 30
29196   465344 GTTGCAATAAGACTCTAGGAGAATTGAAAG CGGTTAAATGGGCGAAAGCGGATAAAAGGGACGTTGG spacer 

length: 37 repeater length: 30
29197   465412 GTTGCAATAAGACTCTAGGAGAATTGAAAG TCGTCGTTTACCCGGCGATAAAGTGAGAGGTGGGTTA spacer 

length: 37 repeater length: 30
29198   465480 GTTGCAATAAGACTCTAGGAGAATTGAAAG TACGTGCCAAAGCTCGAAAAGCCCAAGTGGCCAAG spacer 

length: 35 repeater length: 30
29199   465546 GTTGCAATAAGACTCTAGGAGAATTGAAAG GAATGAGCCTGTTTGATGAGACCCTGACGAGTTGC
29200   
29201   
29202   crispr 3
29203   273096 AAGTTTCCACACAATACTGTTCTACGGAAAC ATTAGTGAAGACCTACCGGAAAGTAACCGGTAGGCGT spacer 

length: 37 repeater length: 31
29204   273165 AAGTTTCCACACAATACTGTTCTACGGAAAC TTCATTCCCGCCGGCAAATACCGGTACCCGAGGAATCTCCT 

spacer length: 41 repeater length: 31
29205   273238 AAGTTTCCACACAATACTGTTCTACGGAAAC CATCTCCAAACCTCCTTTTCGTTTTATAAAAGGAAAGAAA 

spacer length: 40 repeater length: 31
29206   273310 AAGTTTCCACACAATACTGTTCTACGGAAAC 

CACGCCCCGATACCGAGCCGGAATACCGAGGAGAACCCGGAGTTTCCACACAATACTGTTCTACGGAAACTTAAGGGTTTGGTCAG
AATGGATAATTTGGCCGAAGTTGTTATT spacer length: 114 repeater length: 31

29207   273456 AAGTTTCCACACAATACTGTTCTACGGAAAC 
AGGGCTCTGAGGAGGCTGGTTTCTTGTGGCGTGCGGTGTTTGTTTCCACACAATACTGTTCTACGGAAACTTTGGGAGGAGATACA
AGAAAGGAGGTACATGTGATGAGGAGGT

29208   
29209   
29210   GCA_002214605.1_ASM221460v1_genomic.fna(findCrispr):
29211   START       REPEAT                           

SPACER                                             
29212   crispr 1
29213   150701 CTTTCAATTCT CTTCTAGTCATATTGGAACGTTTAATGCGAGGTATGCTAAATTATCGAGATATCA spacer 

length: 55 repeater length: 11
29214   150768 CTTTCAATTCT CTTCTAGTCTTATTGGAACAAGCAGTAGGGGCAGCGATACTTACCCCAAGCCGTCATT spacer 

length: 58 repeater length: 11
29215   150838 CTTTCAATTCT CTTCTAGTCTTATTGGAACTTCAAACCTCCGATCGACGTTAAAGCATTCGTTGAGA spacer 

length: 56 repeater length: 11
29216   150906 CTTTCAATTCT CTTCTAGTCTTATTGGAACATGGTGAACGACGACAGGGCGTTCAAGGCAGGCTACCG spacer 

length: 57 repeater length: 11
29217   150975 CTTTCAATTCT CTTCTAGTCTTATTGGAACCAAACTTTGTTAATACCCTGAAGAACAACTTCTTAG spacer 

length: 55 repeater length: 11



29218   151042 CTTTCAATTCT CTTCTAGTCTTATTGGAACTTGGGGACTGCAGCAGGAGCTGGATGTTTTGCC spacer 
length: 52 repeater length: 11

29219   151106 CTTTCAATTCT CTTCTAGTCTTATTGGAACTGAGATGGGAAATGTTGACGTGTCGATTATAGAAG spacer 
length: 54 repeater length: 11

29220   151172 CTTTCAATTCT CTTCTAGTCTTATTGGAACGTGCTCGCCGCAATAATAGCCGTCGCCGCAGTCTCG spacer 
length: 55 repeater length: 11

29221   151239 CTTTCAATTCT CTTCTAGTCTTATTGGAACAGCGTAAGGGTGGAGGTCTGGCTGAACAACACGAAAC spacer 
length: 56 repeater length: 11

29222   151307 CTTTCAATTCT CTTCTAGTCTTATTGGAACTGGCGCCCGGCCGAGCTGGGCCCGTCCGGAATGAAGC spacer 
length: 56 repeater length: 11

29223   151375 CTTTCAATTCT GTGGAAACAAAATTTCTTGAATGACTTTTATCGAGTGCTCTGCCCCCTCTATCCCT
29224   
29225   
29226   crispr 2
29227   1830155 CTTTCCACACTATTTAGTTCTACGGAAAC 

GGAAACGAGGTGGCACGAAGGGGACGAAACAGCAATAGACGAGTTCC spacer length: 47 repeater length: 29
29228   1830232 CTTTCCACACTATTTAGTTCTACGGAAAC GGAAACAAACAGTTGATCGCGGAGGCGCTGAGGAGCGGTTGGAAGG 

spacer length: 46 repeater length: 29
29229   1830308 CTTTCCACACTATTTAGTTCTACGGAAAC CGGCTTATGCCTACTCTCCCCCAAGTCCCCTTTGC spacer 

length: 35 repeater length: 29
29230   1830373 CTTTCCACACTATTTAGTTCTACGGAAAC GGCCATCGAGGCGAAGATAAAGGCCAAGCAGGAGG spacer 

length: 35 repeater length: 29
29231   1830438 CTTTCCACACTATTTAGTTCTACGGAAAC 

GAGAACGAGATATGGAATTGCGGTGTTATGGGCGGCAATCCCGACAAAAG spacer length: 50 repeater 
length: 29

29232   1830518 CTTTCCACACTATTTAGTTCTACGGAAAC AGGTAGTTCTCGACAGTCTTCTCTGCACCCACGAGC spacer 
length: 36 repeater length: 29

29233   1830584 CTTTCCACACTATTTAGTTCTACGGAAAC CAGGGTGTTGCAATACTCCCGAGGGTCGTTGTTCCAGTGT 
spacer length: 40 repeater length: 29

29234   1830654 CTTTCCACACTATTTAGTTCTACGGAAAC ACACGCCAACATTTGCTAGGATACTGCAGGAGGGGTTCTTGG 
spacer length: 42 repeater length: 29

29235   1830726 CTTTCCACACTATTTAGTTCTACGGAAAC CTGAGACTGTGGGGTCTGCATACGCTTCCACGTCC spacer 
length: 35 repeater length: 29

29236   1830791 CTTTCCACACTATTTAGTTCTACGGAAAC CCTTTAATTCCGCCACCTCATCTTTACTTGCAAACTT spacer 
length: 37 repeater length: 29

29237   1830858 CTTTCCACACTATTTAGTTCTACGGAAAC GAAACTGGCAAACCTATTCGGATTACTTATTACTACGAT spacer 
length: 39 repeater length: 29

29238   1830927 CTTTCCACACTATTTAGTTCTACGGAAAC ATAATCTTCAAAGACGGCGACTACGTGATTGCAAAGAACGG 
spacer length: 41 repeater length: 29

29239   1830998 CTTTCCACACTATTTAGTTCTACGGAAAC GTGAACAAGGAGTGGTACTAGAGTTCTGGACAAACA spacer 
length: 36 repeater length: 29

29240   1831064 CTTTCCACACTATTTAGTTCTACGGAAAC GAGGTTCGCAAATGGGTCAACAGACGTAACATTC spacer 
length: 34 repeater length: 29

29241   1831128 CTTTCCACACTATTTAGTTCTACGGAAAC TAGTCACCAAATCACATACAAGATATATGAGGACGGGGTAGA 
spacer length: 42 repeater length: 29

29242   1831200 CTTTCCACACTATTTAGTTCTACGGAAAC CAGAACTGCACGACTGGGCCGACAAAACCTTCATCGAGA spacer 
length: 39 repeater length: 29

29243   1831269 CTTTCCACACTATTTAGTTCTACGGAAAC 
CTACGGAAACGAAATAGAGAAGACTTAGAAACAACAAAGACAGTAGGGATG spacer length: 51 repeater 
length: 29

29244   1831350 CTTTCCACACTATTTAGTTCTACGGAAAC TTGCTCTCGCTCTTGTATGTCTCTGGGTCGATGTTG spacer 
length: 36 repeater length: 29

29245   1831416 CTTTCCACACTATTTAGTTCTACGGAAAC AGTTTACGGCCGCAAGTGTTGAGGCGAGGAGGGAA spacer 
length: 35 repeater length: 29

29246   1831481 CTTTCCACACTATTTAGTTCTACGGAAAC AAACTGGCAAAAACAACAATGAGATCAAGAGGCTAA spacer 
length: 36 repeater length: 29

29247   1831547 CTTTCCACACTATTTAGTTCTACGGAAAC ACGATAGGAGCTTAGGCTTAGCAACCTACCTTTACGGCCTAAGA 
spacer length: 44 repeater length: 29

29248   1831621 CTTTCCACACTATTTAGTTCTACGGAAAC GTGAGCGATTTAGAGGCTGAGCTACACAAGTACGAACT spacer 
length: 38 repeater length: 29

29249   1831689 CTTTCCACACTATTTAGTTCTACGGAAAC ACAGTTAGCTGAGTCCCAACATCTGCAATTTTTCCAAACCC 
spacer length: 41 repeater length: 29

29250   1831760 CTTTCCACACTATTTAGTTCTACGGAAAC ATGGGTGTGGAGGACGTGCTTAGTTATTTGGAGAAGAGAAAGGAAG 
spacer length: 46 repeater length: 29

29251   1831836 CTTTCCACACTATTTAGTTCTACGGAAAC ATGGTGGAAACGTGAGCGCTAAAATCCTATCTCGCCA spacer 
length: 37 repeater length: 29

29252   1831903 CTTTCCACACTATTTAGTTCTACGGAAAC AAACGGCGCACCCCCAAAGAAAAGGGAAAGGGCTAAAAAG 
spacer length: 40 repeater length: 29

29253   1831973 CTTTCCACACTATTTAGTTCTACGGAAAC GTCGCTCTCAGATACTCAATTGACCTTACTAGGGACTCAC 
spacer length: 40 repeater length: 29

29254   1832043 CTTTCCACACTATTTAGTTCTACGGAAAC GATCCATCAAATGTGTCACCAAAATCAGTTTCCGTAGAAC



29255   
29256   
29257   crispr 3
29258   1598355 GTTCCAATAAGACTAAAAGAGAATTGAAA TTCGTTCTGAAGAAGTCTTGGAGGCTGCCAAACAA spacer 

length: 35 repeater length: 29
29259   1598420 GTTCCAATAAGACTAAAAGAGAATTGAAA TTGTTGATCTCATAATCAACTTTGATCTCAATCCTTG spacer 

length: 37 repeater length: 29
29260   1598487 GTTCCAATAAGACTAAAAGAGAATTGAAA TTTATGATCTCAAGGGCTGTTGCTTGTGGATTTGAT spacer 

length: 36 repeater length: 29
29261   1598553 GTTCCAATAAGACTAAAAGAGAATTGAAA TGGGGACCACTGACTTATTGGCGTGGTAACTAATATATC spacer 

length: 39 repeater length: 29
29262   1598622 GTTCCAATAAGACTAAAAGAGAATTGAAA TACTATTATCAGGAATTCTTCAAGCATGTGTCTTAGG spacer 

length: 37 repeater length: 29
29263   1598689 GTTCCAATAAGACTAAAAGAGAATTGAAA TTACAATGTATCCATTATCCTTTCCAAAAACCTTGG spacer 

length: 36 repeater length: 29
29264   1598755 GTTCCAATAAGACTAAAAGAGAATTGAAA TGCAGTCTTTCTGCACCACCTCGTCAATGTGCTGAA spacer 

length: 36 repeater length: 29
29265   1598821 GTTCCAATAAGACTAAAAGAGAATTGAAA TGAAATACAAGCGCTACACAGTAACATTCTACGCATAC spacer 

length: 38 repeater length: 29
29266   1598889 GTTCCAATAAGACTAAAAGAGAATTGAAA TTGGCTTCCTCTTTAAAGCGAGAAGTTAGGACACCGTCA spacer 

length: 39 repeater length: 29
29267   1598958 GTTCCAATAAGACTAAAAGAGAATTGAAA ATGAAATCAGCTACCTCTCCAGGAACATAAGGCTAAAAC
29268   
29269   
29270   crispr 4
29271   173047 GTTTCCGTAGAACTCAATAGTGTGGAAAC ATCGCCTTCTTGGCACCCTCCTTGATCCATCCTGGG spacer 

length: 36 repeater length: 29
29272   173113 GTTTCCGTAGAACTCAATAGTGTGGAAAC TCAATAAGCCAGCCTATGGCTCCTCCAACGAGTTTTC spacer 

length: 37 repeater length: 29
29273   173180 GTTTCCGTAGAACTCAATAGTGTGGAAAC ATGGCCTTGACAACGATATCCCCCAATGCGGGGAAAG spacer 

length: 37 repeater length: 29
29274   173247 GTTTCCGTAGAACTCAATAGTGTGGAAAC ACTACAAACTTGCTCAATCCATGACTCCTTGCAAATT spacer 

length: 37 repeater length: 29
29275   173314 GTTTCCGTAGAACTCAATAGTGTGGAAAC GAAAATCCACTCTTTCGACAGTTCGTCCTTTTCAACAACTCC 

spacer length: 42 repeater length: 29
29276   173386 GTTTCCGTAGAACTCAATAGTGTGGAAAC TGTATGAAATCAGCTACCTCTCCAGGAACATAAGGCTAAAAC
29277   
29278   
29279   crispr 5
29280   173671 GTTTCCGTAGAACTCAATAGTGTGGAAAG TTTTTCTGGGTGGGTTCTAACGTAGGTGGTTACTTGGGGTAGTA 

spacer length: 44 repeater length: 29
29281   173745 GTTTCCGTAGAACTCAATAGTGTGGAAAG TGGATCCTCCTAAAGCGCCATTCGGCCATCCTGCTGGCCCTTCTGA 

spacer length: 46 repeater length: 29
29282   173821 GTTTCCGTAGAACTCAATAGTGTGGAAAG AAGGCTTTCTGGAGTGATGGCCCGCTGTTCTGCCTGTCCTTTGTTTG 

spacer length: 47 repeater length: 29
29283   173898 GTTTCCGTAGAACTCAATAGTGTGGAAAG ACACTAACTTCCTGCTCCTCAAATCCCAATTTTATA spacer 

length: 36 repeater length: 29
29284   173964 GTTTCCGTAGAACTCAATAGTGTGGAAAG GTCAAGTTGCGGACGATCTTGGCGTGGGCCCTGTCGAGGGCCTCGAA 

spacer length: 47 repeater length: 29
29285   174041 GTTTCCGTAGAACTCAATAGTGTGGAAAG CCAATTTTTGCTCGATTCGCATCAAATAGTCGTAAGAAAACTGTTAC
29286   
29287   
29288   crispr 6
29289   174107 GTTTCCGTAGAACTGAATAGTGTGGAAAG ATTATCTTCTGTACCAACTGCTCTGCGTTTTCAACA spacer 

length: 36 repeater length: 29
29290   174173 GTTTCCGTAGAACTGAATAGTGTGGAAAG CCGATGCTCTTTATTCCGCTCTCCTTGATTCCCCCTAT spacer 

length: 38 repeater length: 29
29291   174241 GTTTCCGTAGAACTGAATAGTGTGGAAAG TCCATATTTGATCTTGGCGATCCTACTCCTGATATTCGGAGCCAT 

spacer length: 45 repeater length: 29
29292   174316 GTTTCCGTAGAACTGAATAGTGTGGAAAG ATAACTTTTGCCCTAACCTTCTCGGGGTCAAACTTTCAATTCTCT
29293   
29294   
29295   crispr 7
29296   1633977 CTTTCAATTCTATTTTAGTCTTATTGGAAC TTATTGGAACCTGAAGTTCTTCCAGCTTCATCTTCTCGACTTCGA 

spacer length: 45 repeater length: 30
29297   1634053 CTTTCAATTCTATTTTAGTCTTATTGGAAC CTCACCTCCTCAGAATTGCTATTATTCCTCCCACAAT spacer 

length: 37 repeater length: 30
29298   1634121 CTTTCAATTCTATTTTAGTCTTATTGGAAC TCACAGGCGTCCAGAAGACTACTGCGACCTTCTCC spacer 

length: 35 repeater length: 30
29299   1634187 CTTTCAATTCTATTTTAGTCTTATTGGAAC TTTTTGGCTTTGTTCGACTAATACTCTCTTCTAAG
29300   



29301   
29302   crispr 8
29303   986357 CTTTCAATTCTCTTCTAGTCTTATTGTAAC CGACAGTCAAGAGAGACAGTTTGGGCTGTACATCTTG spacer 

length: 37 repeater length: 30
29304   986425 CTTTCAATTCTCTTCTAGTCTTATTGTAAC GCCCACTATCTAATCCAATGTCCCTCAAGCTCCGTG spacer 

length: 36 repeater length: 30
29305   986492 CTTTCAATTCTCTTCTAGTCTTATTGTAAC GCAGGCTCTACTGGGCCGAGCCATCGATTTACATC spacer 

length: 35 repeater length: 30
29306   986558 CTTTCAATTCTCTTCTAGTCTTATTGTAAC GATAAGAACCTAATTATCGTCGGTGGTTGGGTCAGCAAC spacer 

length: 39 repeater length: 30
29307   986628 CTTTCAATTCTCTTCTAGTCTTATTGTAAC GAGTATGTATTCAGAATCGGTATGTTCAAACTCCC spacer 

length: 35 repeater length: 30
29308   986694 CTTTCAATTCTCTTCTAGTCTTATTGTAAC AGAAGCCCGGTGGGAACGGTCTTATTGTTCTCCCA spacer 

length: 35 repeater length: 30
29309   986760 CTTTCAATTCTCTTCTAGTCTTATTGTAAC TTTGGCTTTGTTCGACTAATACTCTCTTCTAAGAG
29310   
29311   
29312   GCA_002215405.1_ASM221540v1_genomic.fna(findCrispr):
29313   START       REPEAT                           

SPACER                                             
29314   crispr 1
29315   1715388 CTTTCAATCCCTTATGGGATTCTTC CTACCTTTTGAGATGCTTTCACCGATCTATGTTAAAGCAA spacer 

length: 40 repeater length: 25
29316   1715454 CTTTCAATCCCTTATGGGATTCTTC CTCGTTTTCAATAAATGTCTATAGGGATGAATGTG spacer length: 

35 repeater length: 25
29317   1715515 CTTTCAATCCCTTATGGGATTCTTC GATACGTTGCAGGCAGATGATGAGAGATGATGATAT spacer 

length: 36 repeater length: 25
29318   1715577 CTTTCAATCCCTTATGGGATTCTTC TATTTATTATTCCCTTATCCTAAATTTGACGTTCTT
29319   
29320   
29321   crispr 2
29322   1755048 CTTTCAATCCCTTTTGGGATTCATC ATTATCGACTCCCTAGACGTTCACATAAGCGACAAGA spacer 

length: 37 repeater length: 25
29323   1755111 CTTTCAATCCCTTTTGGGATTCATC TAGCTCTAGCAGGAGAAGAGGCTAATGTTAGCAGAG spacer 

length: 36 repeater length: 25
29324   1755173 CTTTCAATCCCTTTTGGGATTCATC TGCGGAAATATGGAAAGAAGTATTATGAAAAAAGGAGAAA spacer 

length: 40 repeater length: 25
29325   1755239 CTTTCAATCCCTTTTGGGATTCATC TCTCGTATGACTTGCTGTCCAATGACATAATAAAC spacer length: 

35 repeater length: 25
29326   1755300 CTTTCAATCCCTTTTGGGATTCATC CTGTCATTAGCACAGGCTGGCATACTTTATTTATACC spacer 

length: 37 repeater length: 25
29327   1755363 CTTTCAATCCCTTTTGGGATTCATC AAAGTTCTAGTCAGCCAGCACCTGAAAATAGGGTGC spacer 

length: 36 repeater length: 25
29328   1755425 CTTTCAATCCCTTTTGGGATTCATC GAGTTTAAAAAGCTTTAAACAGTACGCAAACGATTTGA spacer 

length: 38 repeater length: 25
29329   1755489 CTTTCAATCCCTTTTGGGATTCATC TATGAACTAACAGATAAAGGGAAGAGAAGTGTTCCCAAAAC spacer 

length: 41 repeater length: 25
29330   1755556 CTTTCAATCCCTTTTGGGATTCATC CTTTAAGATTGAGCTTGACAAATATTTCTGTGAACAGA spacer 

length: 38 repeater length: 25
29331   1755620 CTTTCAATCCCTTTTGGGATTCATC TGTTTTTATATCCCTTGTCTTATTTTTCCCTTTCCTTG
29332   
29333   
29334   GCA_002215445.1_ASM221544v1_genomic.fna(findCrispr):
29335   START       REPEAT                           

SPACER                                             
29336   crispr 1
29337   1698177 GTAATAACGACAAGAAACTAAAA CAAAGGAGATTGACACCCCGGTAATGTTCTACTATGTGAA spacer 

length: 40 repeater length: 23
29338   1698241 GTAATAACGACAAGAAACTAAAA CGAAGTCTTTCTTCAATGTCGAGGACTGTGCACGTA spacer length: 

36 repeater length: 23
29339   1698301 GTAATAACGACAAGAAACTAAAA CAAAGTGACTGACTACAAGGCAATTGTTGAAGTACT spacer length: 

36 repeater length: 23
29340   1698361 GTAATAACGACAAGAAACTAAAA CTTAGTGACCGAAAAAGATAGAGAGATTTTTGACA spacer length: 

35 repeater length: 23
29341   1698420 GTAATAACGACAAGAAACTAAAA CCATATTCATCAAAACTTCAAGACTACCTATAC spacer length: 33 

repeater length: 23
29342   1698477 GTAATAACGACAAGAAACTAAAA CATCTGTTATATCAACAATCTCTCTATCTTTTTCAG spacer length: 

36 repeater length: 23
29343   1698537 GTAATAACGACAAGAAACTAAAA CGTAAAATCATATTGAGTATTTTGTTTATGCGATTTATGT spacer 

length: 40 repeater length: 23
29344   1698601 GTAATAACGACAAGAAACTAAAA CGTTGAAAAGAAGAGAGTTCTACTTATTCTACTTA spacer length: 



35 repeater length: 23
29345   1698660 GTAATAACGACAAGAAACTAAAA CATGCGTCCTGGTTAGGTAGATTATAGTCCCTCCT spacer length: 

35 repeater length: 23
29346   1698719 GTAATAACGACAAGAAACTAAAA CTAATTAGATTTTAAAGCGTTATATGCTACGCTCC spacer length: 

35 repeater length: 23
29347   1698778 GTAATAACGACAAGAAACTAAAA CTGTCCAATTCTTGTAAGAATTCTTTCTGACTTTGGG spacer length: 

37 repeater length: 23
29348   1698839 GTAATAACGACAAGAAACTAAAA CATTGATGAGGCAAGGGATCAAGGTGAGCTAAACGT spacer length: 

36 repeater length: 23
29349   1698899 GTAATAACGACAAGAAACTAAAA CAGAAGGTAATTGAAATAGGAGGAGGTAACGGGTATT spacer length: 

37 repeater length: 23
29350   1698960 GTAATAACGACAAGAAACTAAAA CTTCAACAACCCTGCCAGTATAAGACCTATCAAAACGT spacer 

length: 38 repeater length: 23
29351   1699022 GTAATAACGACAAGAAACTAAAA CCTATAAAATTTTGCAAAAGGTTGGTGAGGAGAAG spacer length: 

35 repeater length: 23
29352   1699081 GTAATAACGACAAGAAACTAAAA CTTGCTACAAAGTTCCCCATGTGTTTGTAGGGGTAA spacer length: 

36 repeater length: 23
29353   1699141 GTAATAACGACAAGAAACTAAAA CCCTTACTGTATTGTATGGTATATCAGCTTCTTCAC spacer length: 

36 repeater length: 23
29354   1699201 GTAATAACGACAAGAAACTAAAA CTGTCCCATTTACTACATCAAATTGGAAAATGTTAT spacer length: 

36 repeater length: 23
29355   1699261 GTAATAACGACAAGAAACTAAAA CATTAATATAGCACCACCTCCTAAAAGAGTAATTGAAA spacer 

length: 38 repeater length: 23
29356   1699323 GTAATAACGACAAGAAACTAAAA CACTTATGTTTATGAGTATTACGCGATGAAAGTTTGGG spacer 

length: 38 repeater length: 23
29357   1699385 GTAATAACGACAAGAAACTAAAA CATCTTCTCTGTCCTCTACTACTTTCTGCTCTTCTT spacer length: 

36 repeater length: 23
29358   1699445 GTAATAACGACAAGAAACTAAAA CTGAAAAGTTCATAAAAAAGTACCCTAACGTAGAAC spacer length: 

36 repeater length: 23
29359   1699505 GTAATAACGACAAGAAACTAAAA CAATTTTATGATATCGCTTTTGTTCAAGGAAACA spacer length: 34 

repeater length: 23
29360   1699563 GTAATAACGACAAGAAACTAAAA CAATTCTAAGTGCACAAGAAGGACTAGAAGAGGCAGGCC spacer 

length: 39 repeater length: 23
29361   1699626 GTAATAACGACAAGAAACTAAAA CTAATGCCCAGTAACATAGATGCCTCCTTGATTA spacer length: 34 

repeater length: 23
29362   1699684 GTAATAACGACAAGAAACTAAAA CAATTTGGATTGACGTCACCTCAAGATCTATTACC spacer length: 

35 repeater length: 23
29363   1699743 GTAATAACGACAAGAAACTAAAA CATATTTAAGCCTTACTCTTTACATTAAAAGTAACA spacer length: 

36 repeater length: 23
29364   1699803 GTAATAACGACAAGAAACTAAAA CTCGACGTTAGTCTTAGATTTTTATCATTTTTAGG spacer length: 

35 repeater length: 23
29365   1699862 GTAATAACGACAAGAAACTAAAA CTTGTGCTCTTTAATGTCAAACAGTGTGATCTAT spacer length: 34 

repeater length: 23
29366   1699920 GTAATAACGACAAGAAACTAAAA CACAGTGCATGAAGTAGCATCATATGTCGTAAGTG spacer length: 

35 repeater length: 23
29367   1699979 GTAATAACGACAAGAAACTAAAA CTCTCTGGGTTAAGTGCAAAGAGCACTGGGATTACA spacer length: 

36 repeater length: 23
29368   1700039 GTAATAACGACAAGAAACTAAAA CCAACAAGGCTGAGAAGATAGCAAAGAAGCTAGT spacer length: 34 

repeater length: 23
29369   1700097 GTAATAACGACAAGAAACTAAAA CTACAATAATTTCAGATTTCCAGTAAATGATACAAATT spacer 

length: 38 repeater length: 23
29370   1700159 GTAATAACGACAAGAAACTAAAA CTTGTCATTAAACTGACAACTTTGTCTCTGACCCAA spacer length: 

36 repeater length: 23
29371   1700219 GTAATAACGACAAGAAACTAAAA CAGTAGCGGTATACAAAAATGTATTTGTTGTGAT spacer length: 34 

repeater length: 23
29372   1700277 GTAATAACGACAAGAAACTAAAA CTGGCTCACAGGCATTAATACCTGCAAAGCCTAG spacer length: 34 

repeater length: 23
29373   1700335 GTAATAACGACAAGAAACTAAAA CAAAAGTTTGCCAATTTAGGTGCTGTGCAGGAAGCATTT spacer 

length: 39 repeater length: 23
29374   1700398 GTAATAACGACAAGAAACTAAAA CGAATAATTGTAGATCAGCCATCAACTTCCACAC spacer length: 34 

repeater length: 23
29375   1700456 GTAATAACGACAAGAAACTAAAA CAGAAAATGAGTAGTGAGATAAAGACAAAAAATAAG spacer length: 

36 repeater length: 23
29376   1700516 GTAATAACGACAAGAAACTAAAA CAATTTCTATATAATCCAAGAGACACAGAGAGGTTTCTA spacer 

length: 39 repeater length: 23
29377   1700579 GTAATAACGACAAGAAACTAAAA CTACATTACTTTTAGAAATATAGTATGAGCGTAACAT spacer length: 

37 repeater length: 23
29378   1700640 GTAATAACGACAAGAAACTAAAA CCAGTACACAAAGTGGATAGGAAAAGTCAACAA spacer length: 33 

repeater length: 23
29379   1700697 GTAATAACGACAAGAAACTAAAA CATCGTATATTATATTGGGGCAGAAAAAATGAATGA spacer length: 

36 repeater length: 23



29380   1700757 GTAATAACGACAAGAAACTAAAA CCAGGTTCAATTTCAGTAAATAATGGCATTACAA spacer length: 34 
repeater length: 23

29381   1700815 GTAATAACGACAAGAAACTAAAA CAACATCAGACTTTTGCACTTTTATTAGAAGGCTTTGG spacer 
length: 38 repeater length: 23

29382   1700877 GTAATAACGACAAGAAACTAAAA CGATACATTGCATATATTGGCAATCAGCAATACA spacer length: 34 
repeater length: 23

29383   1700935 GTAATAACGACAAGAAACTAAAA CACTATATATTGTTTGGAGCTTATCATAAACTTCAT spacer length: 
36 repeater length: 23

29384   1700995 GTAATAACGACAAGAAACTAAAA CCTGAATAGAGAGATGATAGAAGAAACGGTAAGT spacer length: 34 
repeater length: 23

29385   1701053 GTAATAACGACAAGAAACTAAAA CTCAGCCTCTAATTCTGCTGCAACTTCCATCAATTTCCT spacer 
length: 39 repeater length: 23

29386   1701116 GTAATAACGACAAGAAACTAAAA CATTAATTCCAAAGGACATTGAGAAGAAATTTGGCTTAA spacer 
length: 39 repeater length: 23

29387   1701179 GTAATAACGACAAGAAACTAAAA CATATGAGCAACAGCAACTCAAATCTTTATATGAAGT spacer length: 
37 repeater length: 23

29388   1701240 GTAATAACGACAAGAAACTAAAA CCACCAAAGAGTTTTTGTCCAAAGCCTTTTATGG spacer length: 34 
repeater length: 23

29389   1701298 GTAATAACGACAAGAAACTAAAA CCAGTCTCAATGTCTTTATGAGACAATTCTATATCCA spacer length: 
37 repeater length: 23

29390   1701359 GTAATAACGACAAGAAACTAAAA CGCACTTCTACTTGCTTAACGCTATAGCAAGCAAGA spacer length: 
36 repeater length: 23

29391   1701419 GTAATAACGACAAGAAACTAAAA CGTTCATCAACCTCATGCTGAGTAAGACTATTAGTATG spacer 
length: 38 repeater length: 23

29392   1701481 GTAATAACGACAAGAAACTAAAA CCTCGTATTCGTAAAAGCCCTCGTGGGTGGTGACGA spacer length: 
36 repeater length: 23

29393   1701541 GTAATAACGACAAGAAACTAAAA ACTTTACAACTAATTTTTTCAGGAAAACAAATTGA spacer length: 
35 repeater length: 23

29394   1701600 GTAATAACGACAAGAAACTAAAA CTATGTCTTAGATAGTTGAAAAAGCTAAAGCTTT spacer length: 34 
repeater length: 23

29395   1701658 GTAATAACGACAAGAAACTAAAA CGAATGTGTCCCCCTAGAGGTTTTCACCAAACAACC spacer length: 
36 repeater length: 23

29396   1701718 GTAATAACGACAAGAAACTAAAA CAAAAAACCTTTAACCTCTATCGAATGCTGTCAAAA spacer length: 
36 repeater length: 23

29397   1701778 GTAATAACGACAAGAAACTAAAA CAACGTTACGACCACTACTACTCAGAAGAAGATAG spacer length: 
35 repeater length: 23

29398   1701837 GTAATAACGACAAGAAACTAAAA CGAGGGATGAAGGCAAATCAGTATCAGCAATAGTAGA spacer length: 
37 repeater length: 23

29399   1701898 GTAATAACGACAAGAAACTAAAA CGAAGTAGAACAGCTGTTTTTCAGGATTGAAATTA spacer length: 
35 repeater length: 23

29400   1701957 GTAATAACGACAAGAAACTAAAA CAAGAGAATACTTTCTCGCCTCAGCAAGAATCGTATCAA spacer 
length: 39 repeater length: 23

29401   1702020 GTAATAACGACAAGAAACTAAAA CGTATGTGGGAGAGCTTTATGAGTGGTAAGACACA spacer length: 
35 repeater length: 23

29402   1702079 GTAATAACGACAAGAAACTAAAA CATGCAGGTACTATACTGAGCCTGATGAACAGC spacer length: 33 
repeater length: 23

29403   1702136 GTAATAACGACAAGAAACTAAAA CAAATTTAAGGAAAATGGAGTGTATGTATATAAA spacer length: 34 
repeater length: 23

29404   1702194 GTAATAACGACAAGAAACTAAAA CCTCAATTATTTTCAATGCTTTTTCTTTTTCGTTG spacer length: 
35 repeater length: 23

29405   1702253 GTAATAACGACAAGAAACTAAAA CACATCAGCACTTATGGATACTACGCCATGCTCATC spacer length: 
36 repeater length: 23

29406   1702313 GTAATAACGACAAGAAACTAAAA CACTATTACTTTTGAAAATATGTAGATAAGACTGG spacer length: 
35 repeater length: 23

29407   1702372 GTAATAACGACAAGAAACTAAAA CTTACAGTTGTTCCGTTAGGAAGTATATAGTTAC spacer length: 34 
repeater length: 23

29408   1702430 GTAATAACGACAAGAAACTAAAA 
CAAAATAATCATAAAACCCGAGCATTACGAAGAATTGAGTAATAATGACAAGAAACTAAAACTGTAAAGGACTTCTTAAAAAGGTT
AGAGGGGTTTCTCGTAATAATGACAAGAAACTAAAACGTAATTATTCTGATGGGTGCTATAATCTCGATGG spacer 
length: 157 repeater length: 23

29409   1702611 GTAATAACGACAAGAAACTAAAA 
CAGCGATTAGTTTAGTCGAATTAGCTATTGCGACTTGTAATAACGACGAGAAACTAAAACATGGGATCCTGATAATTCGGCATCAG
CACAATT spacer length: 93 repeater length: 23

29410   1702728 GTAATAACGACAAGAAACTAAAA 
CCTCTTCATTTGTCTCGTGAAATATAGGGTTTTTCAGTAATAACGACGAGAAACTAAAACATAGGGTAGTTCACAAAGAGCCAGCC
CTCGTCAA spacer length: 94 repeater length: 23

29411   1702846 GTAATAACGACAAGAAACTAAAA CCTTTACGTAGTAGTTATAGAGCTTCGTTACGTGC spacer length: 
35 repeater length: 23

29412   1702905 GTAATAACGACAAGAAACTAAAA CCTTGAACCATTGAACCTGCGATTGCAGGGATTAAGTA spacer 
length: 38 repeater length: 23

29413   1702967 GTAATAACGACAAGAAACTAAAA CGCTGACTGGGGGTGAGCCAGAAATGAAGACTGGAA spacer length: 



36 repeater length: 23
29414   1703027 GTAATAACGACAAGAAACTAAAA CTAAAATTAGTCTGCTGGCCAATTAAGAACAAACTC spacer length: 

36 repeater length: 23
29415   1703087 GTAATAACGACAAGAAACTAAAA CGTGCAACAGGGTGAAACATAGATGAGCACATTTT spacer length: 

35 repeater length: 23
29416   1703146 GTAATAACGACAAGAAACTAAAA CATTATGCTCATTATCTCTGATTTCGACCTTAAAG spacer length: 

35 repeater length: 23
29417   1703205 GTAATAACGACAAGAAACTAAAA CCTACATTGTCCTGAAGTCCTAACTTCTTTAATTCCT spacer length: 

37 repeater length: 23
29418   1703266 GTAATAACGACAAGAAACTAAAA CTTTTTATTTTCAGTAGCTATCACCATAGTAGCCCTAAA spacer 

length: 39 repeater length: 23
29419   1703329 GTAATAACGACAAGAAACTAAAA CTACTCCCCAGGCTTACCCAGCAAGAAGAGGAAGCCT spacer length: 

37 repeater length: 23
29420   1703390 GTAATAACGACAAGAAACTAAAA CTAGGAGGAAAATATAGGAATATAAAGATAGTACT spacer length: 

35 repeater length: 23
29421   1703449 GTAATAACGACAAGAAACTAAAA CCATTTTAGCTCAAGCATCACCAGCATCAATTGAAA spacer length: 

36 repeater length: 23
29422   1703509 GTAATAACGACAAGAAACTAAAA CACCGTTCCGTAGATATTATTACTGTAACTCCCTCC spacer length: 

36 repeater length: 23
29423   1703569 GTAATAACGACAAGAAACTAAAA CACTGGGCTCCCCGTGATCACTCCAGGTCCTTATGTT spacer length: 

37 repeater length: 23
29424   1703630 GTAATAACGACAAGAAACTAAAA CGACGCTAAAAAGCAAGAACAACAATCACAACAATC spacer length: 

36 repeater length: 23
29425   1703690 GTAATAACGACAAGAAACTAAAA CTTTCTTAGTGAATCCCATGTACGTATATCTAATTT spacer length: 

36 repeater length: 23
29426   1703750 GTAATAACGACAAGAAACTAAAA TACAGTTGTTCCGTTAGGAAGTATATAGTTACTGTA
29427   
29428   
29429   crispr 2
29430   1676207 GTTTTAGTTTCTTGTCGTTATTAC ATCATTGGAATTGGGCTAGCCCTATTTTTCTTGAT spacer length: 

35 repeater length: 24
29431   1676267 GTTTTAGTTTCTTGTCGTTATTAC AGTTGGTAGTGGGCAGATATCTAGCCCTGACCAC spacer length: 

34 repeater length: 24
29432   1676326 GTTTTAGTTTCTTGTCGTTATTAC TGATGTCGAATACCGGAGTCAAGATGTTGATGAAA spacer length: 

35 repeater length: 24
29433   1676386 GTTTTAGTTTCTTGTCGTTATTAC AAATAACGAAGATTTAAGTGGTTTTGAACCAAGAGA spacer length: 

36 repeater length: 24
29434   1676447 GTTTTAGTTTCTTGTCGTTATTAC TGATCACATGTTTTATCGGTAGTACATAATGTAGAA spacer length: 

36 repeater length: 24
29435   1676508 GTTTTAGTTTCTTGTCGTTATTAC GAGGAGTTTGATAAACTTTTGGAATTTCTTGAGA spacer length: 

34 repeater length: 24
29436   1676567 GTTTTAGTTTCTTGTCGTTATTAC GAAATATAGCAAGAGTTCTGTGGTCGCTATATT spacer length: 33 

repeater length: 24
29437   1676625 GTTTTAGTTTCTTGTCGTTATTAC ATCATTAGCACGATATTTCATCATCACTGCAGTAAT spacer length: 

36 repeater length: 24
29438   1676686 GTTTTAGTTTCTTGTCGTTATTAC CTCAAAAATATAATGCGTAAGCTTAAATACCCAA spacer length: 

34 repeater length: 24
29439   1676745 GTTTTAGTTTCTTGTCGTTATTAC TTTTTATTCTATATTTGAATAAAGCATAAAGTAAT spacer length: 

35 repeater length: 24
29440   1676805 GTTTTAGTTTCTTGTCGTTATTAC CTAATATTAATGGCAGTAGAAGTCTCGAACAACA spacer length: 

34 repeater length: 24
29441   1676864 GTTTTAGTTTCTTGTCGTTATTAC TATCTCGCAATAAATGAGAGAGAGTCGGCGAGTG spacer length: 

34 repeater length: 24
29442   1676923 GTTTTAGTTTCTTGTCGTTATTAC TATGTTTGTTGTATTGCTAGCGTAATATTGTATTAC spacer length: 

36 repeater length: 24
29443   1676984 GTTTTAGTTTCTTGTCGTTATTAC ACACAATATCTTAGTCATTACTGGAATGACTACAA spacer length: 

35 repeater length: 24
29444   1677044 GTTTTAGTTTCTTGTCGTTATTAC ATCATTAGCACGATATTTCATCATCACTGCAGTAAT spacer length: 

36 repeater length: 24
29445   1677105 GTTTTAGTTTCTTGTCGTTATTAC TGTAGTAAATTGATATAATCGGATTGAAGAGAGT spacer length: 

34 repeater length: 24
29446   1677164 GTTTTAGTTTCTTGTCGTTATTAC AGGGATATCTGGAAGTAATACACCAGTACTATA spacer length: 33 

repeater length: 24
29447   1677222 GTTTTAGTTTCTTGTCGTTATTAC GCCATTCAACTCAAAACTTATAGAAGATTACGAAAT spacer length: 

36 repeater length: 24
29448   1677283 GTTTTAGTTTCTTGTCGTTATTAC CCAAATGCTAAAAATAGAAAAGGTAGGAGAGTTATT spacer length: 

36 repeater length: 24
29449   1677344 GTTTTAGTTTCTTGTCGTTATTAC 

CGGTCTTCCAAAATTACTTAATGCTCTTGATAATAAAGTTTTAGTTTCTTGTCGTTATTGCTAAGGCTAATTTTGATCGATAAAGA
TGAAGAAGAAA spacer length: 97 repeater length: 24

29450   1677466 GTTTTAGTTTCTTGTCGTTATTAC TATCTAACCCTCTCTTTTTCAACTCTTTGAAGATAAA spacer 



length: 37 repeater length: 24
29451   1677528 GTTTTAGTTTCTTGTCGTTATTAC CCTCCCTGATATTCACCTTCTCCATTTCCTGTAGCA spacer length: 

36 repeater length: 24
29452   1677589 GTTTTAGTTTCTTGTCGTTATTAC ACCAACTCTCAATTACTCATAATATTCAAACTAAA spacer length: 

35 repeater length: 24
29453   1677649 GTTTTAGTTTCTTGTCGTTATTAC ATTCCGACTTGCTTAAATTCAGCTTTTTTGTACA spacer length: 

34 repeater length: 24
29454   1677708 GTTTTAGTTTCTTGTCGTTATTAC ACAGTAGTAGCTCCGGCTGTCATTCCTAATAATA spacer length: 

34 repeater length: 24
29455   1677767 GTTTTAGTTTCTTGTCGTTATTAC AAATGATATAAAAAATGAACAACAGAATATAAA spacer length: 33 

repeater length: 24
29456   1677825 GTTTTAGTTTCTTGTCGTTATTAC AACAAGAATTGATGAAGTATTCAAAAGAGCGATATGA spacer 

length: 37 repeater length: 24
29457   1677887 GTTTTAGTTTCTTGTCGTTATTAC CTTTCAGAGGGCGAGATCGCAGAGTACTTGAGAATAGC spacer 

length: 38 repeater length: 24
29458   1677950 GTTTTAGTTTCTTGTCGTTATTAC ATTTCTGCAAATGTATAATACATCAATTTTATAA spacer length: 

34 repeater length: 24
29459   1678009 GTTTTAGTTTCTTGTCGTTATTAC GCATCAGCAATTATGGAAGTCGCTAGATATTACT spacer length: 

34 repeater length: 24
29460   1678068 GTTTTAGTTTCTTGTCGTTATTAC AGGAATGTGTACAACAGCTATAAAAAAAGAAAGAATTG spacer 

length: 38 repeater length: 24
29461   1678131 GTTTTAGTTTCTTGTCGTTATTAC TTTGGAATATCTTGCGAGGCGAGGGTGAGTGAACC spacer length: 

35 repeater length: 24
29462   1678191 GTTTTAGTTTCTTGTCGTTATTAC AATAAAAGGAGATTTCATAGACTCTATTCTCAAA spacer length: 

34 repeater length: 24
29463   1678250 GTTTTAGTTTCTTGTCGTTATTAC TTGTTCTAGAAGTGGCGCATTAAACGGCAGTTTTT spacer length: 

35 repeater length: 24
29464   1678310 GTTTTAGTTTCTTGTCGTTATTAC GAGAGACAAAATTTCCAAGTAAGTGACTCTGAAAAT spacer length: 

36 repeater length: 24
29465   1678371 GTTTTAGTTTCTTGTCGTTATTAC AATATACGCTGCATAATATACGCTCTCTTACGCTAA spacer length: 

36 repeater length: 24
29466   1678432 GTTTTAGTTTCTTGTCGTTATTAC AGAGTGGCATACCTTATTTGTTTTGTTGAGTTATGAA spacer 

length: 37 repeater length: 24
29467   1678494 GTTTTAGTTTCTTGTCGTTATTAC TTCCATTTTCTTCATAAGTAGCATCTCTCAACAA spacer length: 

34 repeater length: 24
29468   1678553 GTTTTAGTTTCTTGTCGTTATTAC ATAACAATTGTCGGTAACTTATTTAGACGCTT spacer length: 32 

repeater length: 24
29469   1678610 GTTTTAGTTTCTTGTCGTTATTAC TTTGATACGATTACAATAAAGTTCACTTAAAGTAGA spacer length: 

36 repeater length: 24
29470   1678671 GTTTTAGTTTCTTGTCGTTATTAC AAAGTCTATTTTTATTTTATCTTTATCTATCAG spacer length: 33 

repeater length: 24
29471   1678729 GTTTTAGTTTCTTGTCGTTATTAC ATTGGATAGTCAGTACCAAAAGGTACATTAAGCCAC spacer length: 

36 repeater length: 24
29472   1678790 GTTTTAGTTTCTTGTCGTTATTAC ATCATTAATAGAATACGAAAAGCTAAAAGCAAAAA spacer length: 

35 repeater length: 24
29473   1678850 GTTTTAGTTTCTTGTCGTTATTAC ATGTAGATAACATCACTATATTGATAAAGAGACTCG spacer length: 

36 repeater length: 24
29474   1678911 GTTTTAGTTTCTTGTCGTTATTAC AAAATCATTGAACTATAATGTAGATCTTGCAGT spacer length: 33 

repeater length: 24
29475   1678969 GTTTTAGTTTCTTGTCGTTATTAC TTTCCAGCCCAGCCTCTTTGCAGCTTCTAGCCTA spacer length: 

34 repeater length: 24
29476   1679028 GTTTTAGTTTCTTGTCGTTATTAC ATCTAGTGAGACAAAAAGAACCTCAGTCTCAGAGT spacer length: 

35 repeater length: 24
29477   1679088 GTTTTAGTTTCTTGTCGTTATTAC TTCCTTATACACATCAAGTAACACAGGCGAGTTCAT spacer length: 

36 repeater length: 24
29478   1679149 GTTTTAGTTTCTTGTCGTTATTAC TGCGGGATACTACTTCGCCCCAAGTTCTGTAAAGA spacer length: 

35 repeater length: 24
29479   1679209 GTTTTAGTTTCTTGTCGTTATTAC TGGTGAACTGGTACAGATACATCCTTATGAAGA spacer length: 33 

repeater length: 24
29480   1679267 GTTTTAGTTTCTTGTCGTTATTAC CCATTACTGGACAAAGACTATGTCATCACAGCTGGT spacer length: 

36 repeater length: 24
29481   1679328 GTTTTAGTTTCTTGTCGTTATTAC TTAACACTGGTTGAATTCGCAAGGAAAGTGATAGG spacer length: 

35 repeater length: 24
29482   1679388 GTTTTAGTTTCTTGTCGTTATTAC AGATATTTAGCGTTAAAACTGCAGGAGACAGGGGCA spacer length: 

36 repeater length: 24
29483   1679449 GTTTTAGTTTCTTGTCGTTATTAC AAGTTTTTGATATCTGTCCCTGCAGTGTCTAGT spacer length: 33 

repeater length: 24
29484   1679507 GTTTTAGTTTCTTGTCGTTATTAC CTTCATACTCATACCAATTGTAAGTGTTTCCTTGTGTTG spacer 

length: 39 repeater length: 24
29485   1679571 GTTTTAGTTTCTTGTCGTTATTAC TCTTGGAAAGACCTTAAAAAAAGGATTGATTTAT spacer length: 

34 repeater length: 24



29486   1679630 GTTTTAGTTTCTTGTCGTTATTAC TCGCATGCCTTAAATCGATCGTTTTCTCTACATC spacer length: 
34 repeater length: 24

29487   1679689 GTTTTAGTTTCTTGTCGTTATTAC TACGCTCCATGCCCAGCTGTGCTCTCATCAACACATA spacer 
length: 37 repeater length: 24

29488   1679751 GTTTTAGTTTCTTGTCGTTATTAC GCGAGAAAGACTTCTACTGGGGCGCCGAATTTAA spacer length: 
34 repeater length: 24

29489   1679810 GTTTTAGTTTCTTGTCGTTATTAC CGCTAAAGAACGCCCTAAGGGAAGCCTTCAAAT spacer length: 33 
repeater length: 24

29490   1679868 GTTTTAGTTTCTTGTCGTTATTAC TATCGCCTCACGCCATCTCTTTGGCGTGGTATAA spacer length: 
34 repeater length: 24

29491   1679927 GTTTTAGTTTCTTGTCGTTATTAC AAGTCGCAAAAGAACTGCTAGACAAATTTGACAGTGA spacer 
length: 37 repeater length: 24

29492   1679989 GTTTTAGTTTCTTGTCGTTATTAC TGACTTATTTTTTGTCTTAACTTCACTACTCATTTTC spacer 
length: 37 repeater length: 24

29493   1680051 GTTTTAGTTTCTTGTCGTTATTAC AAAGAACTCATTATCTTTAAGGACAAAGTCAGGGG spacer length: 
35 repeater length: 24

29494   1680111 GTTTTAGTTTCTTGTCGTTATTAC TTCCCCTGCGGATACTTCTGCCTCAATTTGGTCAC spacer length: 
35 repeater length: 24

29495   1680171 GTTTTAGTTTCTTGTCGTTATTAC AAACCTTTTCAGAGGCTTACCTCATCAATGTGGA spacer length: 
34 repeater length: 24

29496   1680230 GTTTTAGTTTCTTGTCGTTATTAC AAAGAAAAAGAAAAGGCGGGGGCGAGGGCATGG spacer length: 33 
repeater length: 24

29497   1680288 GTTTTAGTTTCTTGTCGTTATTAC TCTGTGTAACGTATCAGCAATGCGCTTTGTTATA spacer length: 
34 repeater length: 24

29498   1680347 GTTTTAGTTTCTTGTCGTTATTAC GCGGATTTCCACTGTTTCCAGCCTGAGCTTGGG spacer length: 33 
repeater length: 24

29499   1680405 GTTTTAGTTTCTTGTCGTTATTAC AGCAAATTTTTAACAAATGTATTCCATTCTTGAAG spacer length: 
35 repeater length: 24

29500   1680465 GTTTTAGTTTCTTGTCGTTATTAC AATTTTATAATGTCTGTAAAACTAAAACATTGTTT spacer length: 
35 repeater length: 24

29501   1680525 GTTTTAGTTTCTTGTCGTTATTAC AAGGGATCTAGCCTGGCTAGAGAGCTTGCCGCTTTAATTA spacer 
length: 40 repeater length: 24

29502   1680590 GTTTTAGTTTCTTGTCGTTATTAC ATGGGTGCACCACCAGAAGTAGTAGAAGAGGTCGA spacer length: 
35 repeater length: 24

29503   1680650 GTTTTAGTTTCTTGTCGTTATTAC TGTATTGCCCACAATGTCCCGTTTTCGTTGTACAG spacer length: 
35 repeater length: 24

29504   1680710 GTTTTAGTTTCTTGTCGTTATTAC CAAGAGAAAGGAGCTAGGAAGAGGATCTTTTCCC spacer length: 
34 repeater length: 24

29505   1680769 GTTTTAGTTTCTTGTCGTTATTAC ATTAGGACTCGAAAAATTTATATAAAAAAAGACAT spacer length: 
35 repeater length: 24

29506   1680829 GTTTTAGTTTCTTGTCGTTATTAC TTCTCATCAACATTTGCTGTACAAATTTCATAATCA spacer length: 
36 repeater length: 24

29507   1680890 GTTTTAGTTTCTTGTCGTTATTAC ACCAGTCTTACTCAACAAGTCAGCCCTTACTTATAA spacer length: 
36 repeater length: 24

29508   1680951 GTTTTAGTTTCTTGTCGTTATTAC CTCAGTCAGATACGTCTTCTTTAGCTGGCTTATG spacer length: 
34 repeater length: 24

29509   1681010 GTTTTAGTTTCTTGTCGTTATTAC ATCGAGTGGAAGGCGTTAGACCCAGTAGCTGCCG spacer length: 
34 repeater length: 24

29510   1681069 GTTTTAGTTTCTTGTCGTTATTAC AGCCTGGATCTGAAGAAACATAACCATGAGATA spacer length: 33 
repeater length: 24

29511   1681127 GTTTTAGTTTCTTGTCGTTATTAC AGGTCAGGAATATAGATTATTCGTACTTTGCTA spacer length: 33 
repeater length: 24

29512   1681185 GTTTTAGTTTCTTGTCGTTATTAC AAGTCTTCAGAAAATCATCAACACGCATATACT spacer length: 33 
repeater length: 24

29513   1681243 GTTTTAGTTTCTTGTCGTTATTAC TTTGATTAAAATGGGTTGGTATGGCATAAAAAA spacer length: 33 
repeater length: 24

29514   1681301 GTTTTAGTTTCTTGTCGTTATTAC ATCGGAATTATAGGCGGATTTTTAACAATATTCCTAACA spacer 
length: 39 repeater length: 24

29515   1681365 GTTTTAGTTTCTTGTCGTTATTAC GGAGACAAAGTTTGTCTGTGCAATATATCCCA spacer length: 32 
repeater length: 24

29516   1681422 GTTTTAGTTTCTTGTCGTTATTAC AGAAAGAGGAACATAAGGTCTAGATCTTACCCA spacer length: 33 
repeater length: 24

29517   1681480 GTTTTAGTTTCTTGTCGTTATTAC TAATTCATCTTTATAGTGTAACTTTTTGAAATAA spacer length: 
34 repeater length: 24

29518   1681539 GTTTTAGTTTCTTGTCGTTATTAC AACTAAGAAAAATTCAGTCAGCAGTATTAACTACTACT spacer 
length: 38 repeater length: 24

29519   1681602 GTTTTAGTTTCTTGTCGTTATTAC TACACCAGTGAGAATGTCTTCCCGAAACTACAAGA spacer length: 
35 repeater length: 24

29520   1681662 GTTTTAGTTTCTTGTCGTTATTAC AATTGGCAACTAAGAAGTTTGTACAAATAACATA spacer length: 
34 repeater length: 24

29521   1681721 GTTTTAGTTTCTTGTCGTTATTAC GAATAGGGGATGCGATAAACCAGTTAGCACAACA spacer length: 



34 repeater length: 24
29522   1681780 GTTTTAGTTTCTTGTCGTTATTAC GGCATATAGAATTTTTCGCTTTGTTGCCTCTTTA spacer length: 

34 repeater length: 24
29523   1681839 GTTTTAGTTTCTTGTCGTTATTAC ATTCAATTTTTTTCGTTTTGTCGGTGAAAATAAA spacer length: 

34 repeater length: 24
29524   1681898 GTTTTAGTTTCTTGTCGTTATTAC GCTTGTGGTAACTATTCCATCGTCATCAGCAAT spacer length: 33 

repeater length: 24
29525   1681956 GTTTTAGTTTCTTGTCGTTATTAC AACGCATTATTGCTAATGCACGGTGCTAACAATCTA spacer length: 

36 repeater length: 24
29526   1682017 GTTTTAGTTTCTTGTCGTTATTAC GTTTAAAACGGTAAATAGATAAAACCAAGAAAAT spacer length: 

34 repeater length: 24
29527   1682076 GTTTTAGTTTCTTGTCGTTATTAC ACGTCTTGTGCTGACTTGTAAACATCGCTGTTCT spacer length: 

34 repeater length: 24
29528   1682135 GTTTTAGTTTCTTGTCGTTATTAC AAAGAAGTGCAAAAAAATGGCTACGGTGTACAT spacer length: 33 

repeater length: 24
29529   1682193 GTTTTAGTTTCTTGTCGTTATTAC ATGCATTCATTAAAGACTTAACAATTCAAGAGT spacer length: 33 

repeater length: 24
29530   1682251 GTTTTAGTTTCTTGTCGTTATTAC AAGTTTCTTAATTTATTACAGTTATATGAACAG spacer length: 33 

repeater length: 24
29531   1682309 GTTTTAGTTTCTTGTCGTTATTAC ACAATAGCCCGCAAATGTCAGTATCATCACGTTGT spacer length: 

35 repeater length: 24
29532   1682369 GTTTTAGTTTCTTGTCGTTATTAC AGATTTTATGAAACATTAACTATTTATTTTATCTA spacer length: 

35 repeater length: 24
29533   1682429 GTTTTAGTTTCTTGTCGTTATTAC ATTAATCAGATAGAAACTAGCAGTGTTTTTTATGT spacer length: 

35 repeater length: 24
29534   1682489 GTTTTAGTTTCTTGTCGTTATTAC ACCTTCACTTATTGAAGATGGGGCTGAAACAACTT spacer length: 

35 repeater length: 24
29535   1682549 GTTTTAGTTTCTTGTCGTTATTAC TTGGTTACTGATATTTTCTGAACTCCAGCAAATG spacer length: 

34 repeater length: 24
29536   1682608 GTTTTAGTTTCTTGTCGTTATTAC CGTTAAACAGACTAGGCTCAGGACAAGCATTCAC spacer length: 

34 repeater length: 24
29537   1682667 GTTTTAGTTTCTTGTCGTTATTAC AGCCCAAATCTGTTATCTCTTTAGAATGAAATTT spacer length: 

34 repeater length: 24
29538   1682726 GTTTTAGTTTCTTGTCGTTATTAC AGAGTACCTTTACCTAACCAGAGCGTCGTATATTA spacer length: 

35 repeater length: 24
29539   1682786 GTTTTAGTTTCTTGTCGTTATTAC TGTAGTCTTGCGCAATACCTGCGCTCTTTAGCAG spacer length: 

34 repeater length: 24
29540   1682845 GTTTTAGTTTCTTGTCGTTATTAC AGAAGCTATACAACGAGGCTATATAAATAAAAT spacer length: 33 

repeater length: 24
29541   1682903 GTTTTAGTTTCTTGTCGTTATTAC GTGAAGATGTCGATAGTGACGATAGCTGAGATAG spacer length: 

34 repeater length: 24
29542   1682962 GTTTTAGTTTCTTGTCGTTATTAC AAAGTAAGCCCGATAGTCCTTAGGTCAGGATCCCTTT spacer 

length: 37 repeater length: 24
29543   1683024 GTTTTAGTTTCTTGTCGTTATTAC TATATTTGGTCAAGTGTTTCTACAGCATTTTAA spacer length: 33 

repeater length: 24
29544   1683082 GTTTTAGTTTCTTGTCGTTATTAC GCAGAGTCTTTCGCTACGTCTTTCAGCGTCTCAA spacer length: 

34 repeater length: 24
29545   1683141 GTTTTAGTTTCTTGTCGTTATTAC GATCACAGTAATGCGTTATATAAAAAGGCAGAATTC spacer length: 

36 repeater length: 24
29546   1683202 GTTTTAGTTTCTTGTCGTTATTAC CTTTGATCAATTACTAAATTCTGTAATTGTGCCTCT spacer length: 

36 repeater length: 24
29547   1683263 GTTTTAGTTTCTTGTCGTTATTAC GTAGAAAGTCATAACCCAAAACTTCATTTTTTTGT spacer length: 

35 repeater length: 24
29548   1683323 GTTTTAGTTTCTTGTCGTTATTAC ACAGGCTGTACCAAGCTGTTAGCGATGTAGTTAA spacer length: 

34 repeater length: 24
29549   1683382 GTTTTAGTTTCTTGTCGTTATTAC AGCTCCCATTAAAATCACGACCACTCCAAATATC spacer length: 

34 repeater length: 24
29550   1683441 GTTTTAGTTTCTTGTCGTTATTAC AGTTATAATCTATCTCCGGAACATTAAAATATTTT spacer length: 

35 repeater length: 24
29551   1683501 GTTTTAGTTTCTTGTCGTTATTAC ATAGTTGGTGGGACGGAATGGAGAAACAGCTAAA spacer length: 

34 repeater length: 24
29552   1683560 GTTTTAGTTTCTTGTCGTTATTAC TATAAAAAAGCATTTGCACAGTCTTGGAAACCACTATT spacer 

length: 38 repeater length: 24
29553   1683623 GTTTTAGTTTCTTGTCGTTATTAC ATGCTCGCCCACCAGCACACCGGACAGATCGACAT spacer length: 

35 repeater length: 24
29554   1683683 GTTTTAGTTTCTTGTCGTTATTAC AACTGAAGGAACCTTGTAGAGCGGTATGCTTTGCTTCTTCT spacer 

length: 41 repeater length: 24
29555   1683749 GTTTTAGTTTCTTGTCGTTATTAC AACTGGAGCAACGTATTGTTGAATATAGCCCCTATG spacer length: 

36 repeater length: 24
29556   1683810 GTTTTAGTTTCTTGTCGTTATTAC AATGAGATATTCACTGAGGTCATGGAGCGTGAA spacer length: 33 

repeater length: 24



29557   1683868 GTTTTAGTTTCTTGTCGTTATTAC TTTCCTTATTTTTTAAGGAGGGAAATGGTCAGGCTAAA spacer 
length: 38 repeater length: 24

29558   1683931 GTTTTAGTTTCTTGTCGTTATTAC TACGGTAAACTGGGGAGTTAACTCAGCATCC spacer length: 31 
repeater length: 24

29559   1683987 GTTTTAGTTTCTTGTCGTTATTAC CTTTCGCATACTTCCTCGCCCTCCTTGAGATATTTTC spacer 
length: 37 repeater length: 24

29560   1684049 GTTTTAGTTTCTTGTCGTTATTAC AACTTGTTATCAATAAAAAGCTTCTCGATATTTTGT spacer length: 
36 repeater length: 24

29561   1684110 GTTTTAGTTTCTTGTCGTTATTAC ACTTACTTTTTTCAGCACTCTCTTGACTCA spacer length: 30 
repeater length: 24

29562   1684165 GTTTTAGTTTCTTGTCGTTATTAC GAGGAAGGGCCTAACGTTGCAAGGCATAGGGCTAAT spacer length: 
36 repeater length: 24

29563   1684226 GTTTTAGTTTCTTGTCGTTATTAC TCTTTTTGATAGATTAGGCTCAGCAGGGTCGTTATGA spacer 
length: 37 repeater length: 24

29564   1684288 GTTTTAGTTTCTTGTCGTTATTAC ACTTCATTCCTCTTAACTTGTAGTTTCCTCAAA spacer length: 33 
repeater length: 24

29565   1684346 GTTTTAGTTTCTTGTCGTTATTAC GGAGCCGGGACCCCATGGGTAGCGCTTATACTGC spacer length: 
34 repeater length: 24

29566   1684405 GTTTTAGTTTCTTGTCGTTATTAC TCTATCAGTATGAAGTCATATTTTTCTCTGAAGTTCTC spacer 
length: 38 repeater length: 24

29567   1684468 GTTTTAGTTTCTTGTCGTTATTAC ACTATATGGCGTAACTAGTTCTAGATAGTTTATCCCCA spacer 
length: 38 repeater length: 24

29568   1684531 GTTTTAGTTTCTTGTCGTTATTAC GGGAGTTTATTCAATTTTTCTAACGAGAGTAGA spacer length: 33 
repeater length: 24

29569   1684589 GTTTTAGTTTCTTGTCGTTATTAC TGGAGAATGCTTACTATATTCCCTTATCCGCTTTT spacer length: 
35 repeater length: 24

29570   1684649 GTTTTAGTTTCTTGTCGTTATTAC GGTAACGACTTGTGTATTTCCGTTAAACTGGGGAG spacer length: 
35 repeater length: 24

29571   1684709 GTTTTAGTTTCTTGTCGTTATTAC TGTAGTGGACTTAGGGACAATAATTGCGTTGGCAACA spacer 
length: 37 repeater length: 24

29572   1684771 GTTTTAGTTTCTTGTCGTTATTAC AATTCAAAACTGTGCATTCGTTATTTTTCACGGAT spacer length: 
35 repeater length: 24

29573   1684831 GTTTTAGTTTCTTGTCGTTATTAC TTTGACAAGCTCTTCTTAGTTAGCGAGAAACTC spacer length: 33 
repeater length: 24

29574   1684889 GTTTTAGTTTCTTGTCGTTATTAC AAGGTAGGCAGTATCGCCGCCTATCGTTATGTGA spacer length: 
34 repeater length: 24

29575   1684948 GTTTTAGTTTCTTGTCGTTATTAC TTTCAAACCGTTAAACTCCCCAGTTTAATCATGAT spacer length: 
35 repeater length: 24

29576   1685008 GTTTTAGTTTCTTGTCGTTATTAC TTTCCCGTCCCCGTCGGTGAGTTGATTATCACTCCT spacer length: 
36 repeater length: 24

29577   1685069 GTTTTAGTTTCTTGTCGTTATTAC ACGGGAGGGAAATAGTCAGGAGGACTCCCCTCACTC spacer length: 
36 repeater length: 24

29578   1685130 GTTTTAGTTTCTTGTCGTTATTAC AAAAACCCCCATTCTGAATGAAATGAAAGCGAGA spacer length: 
34 repeater length: 24

29579   1685189 GTTTTAGTTTCTTGTCGTTATTAC TTAAAGTATAGTAAAGTATAAGGCGGGGTCAGCTCG spacer length: 
36 repeater length: 24

29580   1685250 GTTTTAGTTTCTTGTCGTTATTAC TAGTCATGAAGTCGTAAAGTATTGTTAAGTATTCCT spacer length: 
36 repeater length: 24

29581   1685311 GTTTTAGTTTCTTGTCGTTATTAC TTTCCAGAGGTGGTGAAAAAGGGGCTTAGTCTCAA spacer length: 
35 repeater length: 24

29582   1685371 GTTTTAGTTTCTTGTCGTTATTAC GATGCCAGTCCTCGAGTTCCTCAGCTTCGTTTGTC spacer length: 
35 repeater length: 24

29583   1685431 GTTTTAGTTTCTTGTCGTTATTAC TCGCTTTCGGCTCAAAGCGAAACCCTATGGGGTTTTT spacer 
length: 37 repeater length: 24

29584   1685493 GTTTTAGTTTCTTGTCGTTATTAC AGTGTAACCGTGACTACGGGTTCGGCTACCGGAA spacer length: 
34 repeater length: 24

29585   1685552 GTTTTAGTTTCTTGTCGTTATTAC GGTTTTCGATTGGCCTTACTGGCGGTTCTATAT spacer length: 33 
repeater length: 24

29586   1685610 GTTTTAGTTTCTTGTCGTTATTAC ATAAAGTCCTTTTTCGTCGTAAAATACGTCCTT spacer length: 33 
repeater length: 24

29587   1685668 GTTTTAGTTTCTTGTCGTTATTAC TTCCCCGACACCGCCCAATCCCTCGGTAGTATAA spacer length: 
34 repeater length: 24

29588   1685727 GTTTTAGTTTCTTGTCGTTATTAC GAGTAAAGTCCATAAATAAACCCCGTAACTTACC spacer length: 
34 repeater length: 24

29589   1685786 GTTTTAGTTTCTTGTCGTTATTAC TGTAACTATTTAAAATAGAATGATGAGAGAATGA
29590   
29591   
29592   crispr 3
29593   1814132 CTTTCAATCCCTTATGGGATTCTTC CTACCTTTTGAGATGCTTTCACCGATCTATGTTAAAGCAA spacer 

length: 40 repeater length: 25
29594   1814198 CTTTCAATCCCTTATGGGATTCTTC CTCGTTTTCAATAAATGTCTATAGGGATGAATGTG spacer length: 



35 repeater length: 25
29595   1814259 CTTTCAATCCCTTATGGGATTCTTC GATACGTTGCAGGCAGATGATGAGAGATGATGATAT spacer 

length: 36 repeater length: 25
29596   1814321 CTTTCAATCCCTTATGGGATTCTTC TATTTATTATTCCCTTATCCTAAATTTGACGTTCTT
29597   
29598   
29599   crispr 4
29600   1853794 CTTTCAATCCCTTTTGGGATTCATC ATTATCGACTCCCTAGACGTTCACATAAGCGACAAGA spacer 

length: 37 repeater length: 25
29601   1853857 CTTTCAATCCCTTTTGGGATTCATC TAGCTCTAGCAGGAGAAGAGGCTAATGTTAGCAGAG spacer 

length: 36 repeater length: 25
29602   1853919 CTTTCAATCCCTTTTGGGATTCATC TGCGGAAATATGGAAAGAAGTATTATGAAAAAAGGAGAAA spacer 

length: 40 repeater length: 25
29603   1853985 CTTTCAATCCCTTTTGGGATTCATC TCTCGTATGACTTGCTGTCCAATGACATAATAAAC spacer length: 

35 repeater length: 25
29604   1854046 CTTTCAATCCCTTTTGGGATTCATC CTGTCATTAGCACAGGCTGGCATACTTTATTTATACC spacer 

length: 37 repeater length: 25
29605   1854109 CTTTCAATCCCTTTTGGGATTCATC AAAGTTCTAGTCAGCCAGCACCTGAAAATAGGGTGC spacer 

length: 36 repeater length: 25
29606   1854171 CTTTCAATCCCTTTTGGGATTCATC GAGTTTAAAAAGCTTTAAACAGTACGCAAACGATTTGA spacer 

length: 38 repeater length: 25
29607   1854235 CTTTCAATCCCTTTTGGGATTCATC TATGAACTAACAGATAAAGGGAAGAGAAGTGTTCCCAAAAC spacer 

length: 41 repeater length: 25
29608   1854302 CTTTCAATCCCTTTTGGGATTCATC CTTTAAGATTGAGCTTGACAAATATTTCTGTGAACAGA spacer 

length: 38 repeater length: 25
29609   1854366 CTTTCAATCCCTTTTGGGATTCATC TGTTTTTATATCCCTTGTCTTATTTTTCCCTTTCCTTG
29610   
29611   
29612   GCA_002215485.1_ASM221548v1_genomic.fna(findCrispr):
29613   START       REPEAT                           

SPACER                                             
29614   crispr 1
29615   1714292 GTAATAACGACAAGAAACTAAAA CAAAGGAGATTGACACCCCGGTAATGTTCTACTATGTGAA spacer 

length: 40 repeater length: 23
29616   1714356 GTAATAACGACAAGAAACTAAAA CGAAGTCTTTCTTCAATGTCGAGGACTGTGCACGTA spacer length: 

36 repeater length: 23
29617   1714416 GTAATAACGACAAGAAACTAAAA CAAAGTGACTGACTACAAGGCAATTGTTGAAGTACT spacer length: 

36 repeater length: 23
29618   1714476 GTAATAACGACAAGAAACTAAAA CTTAGTGACCGAAAAAGATAGAGAGATTTTTGACA spacer length: 

35 repeater length: 23
29619   1714535 GTAATAACGACAAGAAACTAAAA CCATATTCATCAAAACTTCAAGACTACCTATAC spacer length: 33 

repeater length: 23
29620   1714592 GTAATAACGACAAGAAACTAAAA CATCTGTTATATCAACAATCTCTCTATCTTTTTCAG spacer length: 

36 repeater length: 23
29621   1714652 GTAATAACGACAAGAAACTAAAA CGTAAAATCATATTGAGTATTTTGTTTATGCGATTTATGT spacer 

length: 40 repeater length: 23
29622   1714716 GTAATAACGACAAGAAACTAAAA CGTTGAAAAGAAGAGAGTTCTACTTATTCTACTTA spacer length: 

35 repeater length: 23
29623   1714775 GTAATAACGACAAGAAACTAAAA CATGCGTCCTGGTTAGGTAGATTATAGTCCCTCCT spacer length: 

35 repeater length: 23
29624   1714834 GTAATAACGACAAGAAACTAAAA CTAATTAGATTTTAAAGCGTTATATGCTACGCTCC spacer length: 

35 repeater length: 23
29625   1714893 GTAATAACGACAAGAAACTAAAA CTGTCCAATTCTTGTAAGAATTCTTTCTGACTTTGGG spacer length: 

37 repeater length: 23
29626   1714954 GTAATAACGACAAGAAACTAAAA CATTGATGAGGCAAGGGATCAAGGTGAGCTAAACGT spacer length: 

36 repeater length: 23
29627   1715014 GTAATAACGACAAGAAACTAAAA CAGAAGGTAATTGAAATAGGAGGAGGTAACGGGTATT spacer length: 

37 repeater length: 23
29628   1715075 GTAATAACGACAAGAAACTAAAA CTTCAACAACCCTGCCAGTATAAGACCTATCAAAACGT spacer 

length: 38 repeater length: 23
29629   1715137 GTAATAACGACAAGAAACTAAAA CCTATAAAATTTTGCAAAAGGTTGGTGAGGAGAAG spacer length: 

35 repeater length: 23
29630   1715196 GTAATAACGACAAGAAACTAAAA CTTGCTACAAAGTTCCCCATGTGTTTGTAGGGGTAA spacer length: 

36 repeater length: 23
29631   1715256 GTAATAACGACAAGAAACTAAAA CCCTTACTGTATTGTATGGTATATCAGCTTCTTCAC spacer length: 

36 repeater length: 23
29632   1715316 GTAATAACGACAAGAAACTAAAA CTGTCCCATTTACTACATCAAATTGGAAAATGTTAT spacer length: 

36 repeater length: 23
29633   1715376 GTAATAACGACAAGAAACTAAAA CATTAATATAGCACCACCTCCTAAAAGAGTAATTGAAA spacer 

length: 38 repeater length: 23
29634   1715438 GTAATAACGACAAGAAACTAAAA CACTTATGTTTATGAGTATTACGCGATGAAAGTTTGGG spacer 



length: 38 repeater length: 23
29635   1715500 GTAATAACGACAAGAAACTAAAA CATCTTCTCTGTCCTCTACTACTTTCTGCTCTTCTT spacer length: 

36 repeater length: 23
29636   1715560 GTAATAACGACAAGAAACTAAAA CTGAAAAGTTCATAAAAAAGTACCCTAACGTAGAAC spacer length: 

36 repeater length: 23
29637   1715620 GTAATAACGACAAGAAACTAAAA CAATTTTATGATATCGCTTTTGTTCAAGGAAACA spacer length: 34 

repeater length: 23
29638   1715678 GTAATAACGACAAGAAACTAAAA CAATTCTAAGTGCACAAGAAGGACTAGAAGAGGCAGGCC spacer 

length: 39 repeater length: 23
29639   1715741 GTAATAACGACAAGAAACTAAAA CTAATGCCCAGTAACATAGATGCCTCCTTGATTA spacer length: 34 

repeater length: 23
29640   1715799 GTAATAACGACAAGAAACTAAAA CAATTTGGATTGACGTCACCTCAAGATCTATTACC spacer length: 

35 repeater length: 23
29641   1715858 GTAATAACGACAAGAAACTAAAA CATATTTAAGCCTTACTCTTTACATTAAAAGTAACA spacer length: 

36 repeater length: 23
29642   1715918 GTAATAACGACAAGAAACTAAAA CTCGACGTTAGTCTTAGATTTTTATCATTTTTAGG spacer length: 

35 repeater length: 23
29643   1715977 GTAATAACGACAAGAAACTAAAA CTTGTGCTCTTTAATGTCAAACAGTGTGATCTAT spacer length: 34 

repeater length: 23
29644   1716035 GTAATAACGACAAGAAACTAAAA CACAGTGCATGAAGTAGCATCATATGTCGTAAGTG spacer length: 

35 repeater length: 23
29645   1716094 GTAATAACGACAAGAAACTAAAA CTCTCTGGGTTAAGTGCAAAGAGCACTGGGATTACA spacer length: 

36 repeater length: 23
29646   1716154 GTAATAACGACAAGAAACTAAAA CCAACAAGGCTGAGAAGATAGCAAAGAAGCTAGT spacer length: 34 

repeater length: 23
29647   1716212 GTAATAACGACAAGAAACTAAAA CTACAATAATTTCAGATTTCCAGTAAATGATACAAATT spacer 

length: 38 repeater length: 23
29648   1716274 GTAATAACGACAAGAAACTAAAA CTTGTCATTAAACTGACAACTTTGTCTCTGACCCAA spacer length: 

36 repeater length: 23
29649   1716334 GTAATAACGACAAGAAACTAAAA CAGTAGCGGTATACAAAAATGTATTTGTTGTGAT spacer length: 34 

repeater length: 23
29650   1716392 GTAATAACGACAAGAAACTAAAA CTGGCTCACAGGCATTAATACCTGCAAAGCCTAG spacer length: 34 

repeater length: 23
29651   1716450 GTAATAACGACAAGAAACTAAAA CAAAAGTTTGCCAATTTAGGTGCTGTGCAGGAAGCATTT spacer 

length: 39 repeater length: 23
29652   1716513 GTAATAACGACAAGAAACTAAAA CGAATAATTGTAGATCAGCCATCAACTTCCACAC spacer length: 34 

repeater length: 23
29653   1716571 GTAATAACGACAAGAAACTAAAA CAGAAAATGAGTAGTGAGATAAAGACAAAAAATAAG spacer length: 

36 repeater length: 23
29654   1716631 GTAATAACGACAAGAAACTAAAA CAATTTCTATATAATCCAAGAGACACAGAGAGGTTTCTA spacer 

length: 39 repeater length: 23
29655   1716694 GTAATAACGACAAGAAACTAAAA CTACATTACTTTTAGAAATATAGTATGAGCGTAACAT spacer length: 

37 repeater length: 23
29656   1716755 GTAATAACGACAAGAAACTAAAA CCAGTACACAAAGTGGATAGGAAAAGTCAACAA spacer length: 33 

repeater length: 23
29657   1716812 GTAATAACGACAAGAAACTAAAA CATCGTATATTATATTGGGGCAGAAAAAATGAATGA spacer length: 

36 repeater length: 23
29658   1716872 GTAATAACGACAAGAAACTAAAA CCAGGTTCAATTTCAGTAAATAATGGCATTACAA spacer length: 34 

repeater length: 23
29659   1716930 GTAATAACGACAAGAAACTAAAA CAACATCAGACTTTTGCACTTTTATTAGAAGGCTTTGG spacer 

length: 38 repeater length: 23
29660   1716992 GTAATAACGACAAGAAACTAAAA CGATACATTGCATATATTGGCAATCAGCAATACA spacer length: 34 

repeater length: 23
29661   1717050 GTAATAACGACAAGAAACTAAAA CACTATATATTGTTTGGAGCTTATCATAAACTTCAT spacer length: 

36 repeater length: 23
29662   1717110 GTAATAACGACAAGAAACTAAAA CCTGAATAGAGAGATGATAGAAGAAACGGTAAGT spacer length: 34 

repeater length: 23
29663   1717168 GTAATAACGACAAGAAACTAAAA CTCAGCCTCTAATTCTGCTGCAACTTCCATCAATTTCCT spacer 

length: 39 repeater length: 23
29664   1717231 GTAATAACGACAAGAAACTAAAA CATTAATTCCAAAGGACATTGAGAAGAAATTTGGCTTAA spacer 

length: 39 repeater length: 23
29665   1717294 GTAATAACGACAAGAAACTAAAA CATATGAGCAACAGCAACTCAAATCTTTATATGAAGT spacer length: 

37 repeater length: 23
29666   1717355 GTAATAACGACAAGAAACTAAAA CCACCAAAGAGTTTTTGTCCAAAGCCTTTTATGG spacer length: 34 

repeater length: 23
29667   1717413 GTAATAACGACAAGAAACTAAAA CCAGTCTCAATGTCTTTATGAGACAATTCTATATCCA spacer length: 

37 repeater length: 23
29668   1717474 GTAATAACGACAAGAAACTAAAA CGCACTTCTACTTGCTTAACGCTATAGCAAGCAAGA spacer length: 

36 repeater length: 23
29669   1717534 GTAATAACGACAAGAAACTAAAA CGTTCATCAACCTCATGCTGAGTAAGACTATTAGTATG spacer 

length: 38 repeater length: 23



29670   1717596 GTAATAACGACAAGAAACTAAAA CCTCGTATTCGTAAAAGCCCTCGTGGGTGGTGACGA spacer length: 
36 repeater length: 23

29671   1717656 GTAATAACGACAAGAAACTAAAA ACTTTACAACTAATTTTTTCAGGAAAACAAATTGA spacer length: 
35 repeater length: 23

29672   1717715 GTAATAACGACAAGAAACTAAAA CTATGTCTTAGATAGTTGAAAAAGCTAAAGCTTT spacer length: 34 
repeater length: 23

29673   1717773 GTAATAACGACAAGAAACTAAAA CGAATGTGTCCCCCTAGAGGTTTTCACCAAACAACC spacer length: 
36 repeater length: 23

29674   1717833 GTAATAACGACAAGAAACTAAAA CAAAAAACCTTTAACCTCTATCGAATGCTGTCAAAA spacer length: 
36 repeater length: 23

29675   1717893 GTAATAACGACAAGAAACTAAAA CAACGTTACGACCACTACTACTCAGAAGAAGATAG spacer length: 
35 repeater length: 23

29676   1717952 GTAATAACGACAAGAAACTAAAA CGAGGGATGAAGGCAAATCAGTATCAGCAATAGTAGA spacer length: 
37 repeater length: 23

29677   1718013 GTAATAACGACAAGAAACTAAAA CGAAGTAGAACAGCTGTTTTTCAGGATTGAAATTA spacer length: 
35 repeater length: 23

29678   1718072 GTAATAACGACAAGAAACTAAAA CAAGAGAATACTTTCTCGCCTCAGCAAGAATCGTATCAA spacer 
length: 39 repeater length: 23

29679   1718135 GTAATAACGACAAGAAACTAAAA CGTATGTGGGAGAGCTTTATGAGTGGTAAGACACA spacer length: 
35 repeater length: 23

29680   1718194 GTAATAACGACAAGAAACTAAAA CATGCAGGTACTATACTGAGCCTGATGAACAGC spacer length: 33 
repeater length: 23

29681   1718251 GTAATAACGACAAGAAACTAAAA CAAATTTAAGGAAAATGGAGTGTATGTATATAAA spacer length: 34 
repeater length: 23

29682   1718309 GTAATAACGACAAGAAACTAAAA CCTCAATTATTTTCAATGCTTTTTCTTTTTCGTTG spacer length: 
35 repeater length: 23

29683   1718368 GTAATAACGACAAGAAACTAAAA CACATCAGCACTTATGGATACTACGCCATGCTCATC spacer length: 
36 repeater length: 23

29684   1718428 GTAATAACGACAAGAAACTAAAA CACTATTACTTTTGAAAATATGTAGATAAGACTGG spacer length: 
35 repeater length: 23

29685   1718487 GTAATAACGACAAGAAACTAAAA CTTACAGTTGTTCCGTTAGGAAGTATATAGTTAC spacer length: 34 
repeater length: 23

29686   1718545 GTAATAACGACAAGAAACTAAAA 
CAAAATAATCATAAAACCCGAGCATTACGAAGAATTGAGTAATAATGACAAGAAACTAAAACTGTAAAGGACTTCTTAAAAAGGTT
AGAGGGGTTTCTCGTAATAATGACAAGAAACTAAAACGTAATTATTCTGATGGGTGCTATAATCTCGATGG spacer 
length: 157 repeater length: 23

29687   1718726 GTAATAACGACAAGAAACTAAAA 
CAGCGATTAGTTTAGTCGAATTAGCTATTGCGACTTGTAATAACGACGAGAAACTAAAACATGGGATCCTGATAATTCGGCATCAG
CACAATT spacer length: 93 repeater length: 23

29688   1718843 GTAATAACGACAAGAAACTAAAA 
CCTCTTCATTTGTCTCGTGAAATATAGGGTTTTTCAGTAATAACGACGAGAAACTAAAACATAGGGTAGTTCACAAAGAGCCAGCC
CTCGTCAA spacer length: 94 repeater length: 23

29689   1718961 GTAATAACGACAAGAAACTAAAA CCTTTACGTAGTAGTTATAGAGCTTCGTTACGTGC spacer length: 
35 repeater length: 23

29690   1719020 GTAATAACGACAAGAAACTAAAA CCTTGAACCATTGAACCTGCGATTGCAGGGATTAAGTA spacer 
length: 38 repeater length: 23

29691   1719082 GTAATAACGACAAGAAACTAAAA CGCTGACTGGGGGTGAGCCAGAAATGAAGACTGGAA spacer length: 
36 repeater length: 23

29692   1719142 GTAATAACGACAAGAAACTAAAA CTAAAATTAGTCTGCTGGCCAATTAAGAACAAACTC spacer length: 
36 repeater length: 23

29693   1719202 GTAATAACGACAAGAAACTAAAA CGTGCAACAGGGTGAAACATAGATGAGCACATTTT spacer length: 
35 repeater length: 23

29694   1719261 GTAATAACGACAAGAAACTAAAA CATTATGCTCATTATCTCTGATTTCGACCTTAAAG spacer length: 
35 repeater length: 23

29695   1719320 GTAATAACGACAAGAAACTAAAA CCTACATTGTCCTGAAGTCCTAACTTCTTTAATTCCT spacer length: 
37 repeater length: 23

29696   1719381 GTAATAACGACAAGAAACTAAAA CTTTTTATTTTCAGTAGCTATCACCATAGTAGCCCTAAA spacer 
length: 39 repeater length: 23

29697   1719444 GTAATAACGACAAGAAACTAAAA CTACTCCCCAGGCTTACCCAGCAAGAAGAGGAAGCCT spacer length: 
37 repeater length: 23

29698   1719505 GTAATAACGACAAGAAACTAAAA CTAGGAGGAAAATATAGGAATATAAAGATAGTACT spacer length: 
35 repeater length: 23

29699   1719564 GTAATAACGACAAGAAACTAAAA CCATTTTAGCTCAAGCATCACCAGCATCAATTGAAA spacer length: 
36 repeater length: 23

29700   1719624 GTAATAACGACAAGAAACTAAAA CACCGTTCCGTAGATATTATTACTGTAACTCCCTCC spacer length: 
36 repeater length: 23

29701   1719684 GTAATAACGACAAGAAACTAAAA CACTGGGCTCCCCGTGATCACTCCAGGTCCTTATGTT spacer length: 
37 repeater length: 23

29702   1719745 GTAATAACGACAAGAAACTAAAA CGACGCTAAAAAGCAAGAACAACAATCACAACAATC spacer length: 
36 repeater length: 23

29703   1719805 GTAATAACGACAAGAAACTAAAA CTTTCTTAGTGAATCCCATGTACGTATATCTAATTT spacer length: 



36 repeater length: 23
29704   1719865 GTAATAACGACAAGAAACTAAAA TACAGTTGTTCCGTTAGGAAGTATATAGTTACTGTA
29705   
29706   
29707   crispr 2
29708   1692322 GTTTTAGTTTCTTGTCGTTATTAC ATCATTGGAATTGGGCTAGCCCTATTTTTCTTGAT spacer length: 

35 repeater length: 24
29709   1692382 GTTTTAGTTTCTTGTCGTTATTAC AGTTGGTAGTGGGCAGATATCTAGCCCTGACCAC spacer length: 

34 repeater length: 24
29710   1692441 GTTTTAGTTTCTTGTCGTTATTAC TGATGTCGAATACCGGAGTCAAGATGTTGATGAAA spacer length: 

35 repeater length: 24
29711   1692501 GTTTTAGTTTCTTGTCGTTATTAC AAATAACGAAGATTTAAGTGGTTTTGAACCAAGAGA spacer length: 

36 repeater length: 24
29712   1692562 GTTTTAGTTTCTTGTCGTTATTAC TGATCACATGTTTTATCGGTAGTACATAATGTAGAA spacer length: 

36 repeater length: 24
29713   1692623 GTTTTAGTTTCTTGTCGTTATTAC GAGGAGTTTGATAAACTTTTGGAATTTCTTGAGA spacer length: 

34 repeater length: 24
29714   1692682 GTTTTAGTTTCTTGTCGTTATTAC GAAATATAGCAAGAGTTCTGTGGTCGCTATATT spacer length: 33 

repeater length: 24
29715   1692740 GTTTTAGTTTCTTGTCGTTATTAC ATCATTAGCACGATATTTCATCATCACTGCAGTAAT spacer length: 

36 repeater length: 24
29716   1692801 GTTTTAGTTTCTTGTCGTTATTAC CTCAAAAATATAATGCGTAAGCTTAAATACCCAA spacer length: 

34 repeater length: 24
29717   1692860 GTTTTAGTTTCTTGTCGTTATTAC TTTTTATTCTATATTTGAATAAAGCATAAAGTAAT spacer length: 

35 repeater length: 24
29718   1692920 GTTTTAGTTTCTTGTCGTTATTAC CTAATATTAATGGCAGTAGAAGTCTCGAACAACA spacer length: 

34 repeater length: 24
29719   1692979 GTTTTAGTTTCTTGTCGTTATTAC TATCTCGCAATAAATGAGAGAGAGTCGGCGAGTG spacer length: 

34 repeater length: 24
29720   1693038 GTTTTAGTTTCTTGTCGTTATTAC TATGTTTGTTGTATTGCTAGCGTAATATTGTATTAC spacer length: 

36 repeater length: 24
29721   1693099 GTTTTAGTTTCTTGTCGTTATTAC ACACAATATCTTAGTCATTACTGGAATGACTACAA spacer length: 

35 repeater length: 24
29722   1693159 GTTTTAGTTTCTTGTCGTTATTAC ATCATTAGCACGATATTTCATCATCACTGCAGTAAT spacer length: 

36 repeater length: 24
29723   1693220 GTTTTAGTTTCTTGTCGTTATTAC TGTAGTAAATTGATATAATCGGATTGAAGAGAGT spacer length: 

34 repeater length: 24
29724   1693279 GTTTTAGTTTCTTGTCGTTATTAC AGGGATATCTGGAAGTAATACACCAGTACTATA spacer length: 33 

repeater length: 24
29725   1693337 GTTTTAGTTTCTTGTCGTTATTAC GCCATTCAACTCAAAACTTATAGAAGATTACGAAAT spacer length: 

36 repeater length: 24
29726   1693398 GTTTTAGTTTCTTGTCGTTATTAC CCAAATGCTAAAAATAGAAAAGGTAGGAGAGTTATT spacer length: 

36 repeater length: 24
29727   1693459 GTTTTAGTTTCTTGTCGTTATTAC 

CGGTCTTCCAAAATTACTTAATGCTCTTGATAATAAAGTTTTAGTTTCTTGTCGTTATTGCTAAGGCTAATTTTGATCGATAAAGA
TGAAGAAGAAA spacer length: 97 repeater length: 24

29728   1693581 GTTTTAGTTTCTTGTCGTTATTAC TATCTAACCCTCTCTTTTTCAACTCTTTGAAGATAAA spacer 
length: 37 repeater length: 24

29729   1693643 GTTTTAGTTTCTTGTCGTTATTAC CCTCCCTGATATTCACCTTCTCCATTTCCTGTAGCA spacer length: 
36 repeater length: 24

29730   1693704 GTTTTAGTTTCTTGTCGTTATTAC ACCAACTCTCAATTACTCATAATATTCAAACTAAA spacer length: 
35 repeater length: 24

29731   1693764 GTTTTAGTTTCTTGTCGTTATTAC ATTCCGACTTGCTTAAATTCAGCTTTTTTGTACA spacer length: 
34 repeater length: 24

29732   1693823 GTTTTAGTTTCTTGTCGTTATTAC ACAGTAGTAGCTCCGGCTGTCATTCCTAATAATA spacer length: 
34 repeater length: 24

29733   1693882 GTTTTAGTTTCTTGTCGTTATTAC AAATGATATAAAAAATGAACAACAGAATATAAA spacer length: 33 
repeater length: 24

29734   1693940 GTTTTAGTTTCTTGTCGTTATTAC AACAAGAATTGATGAAGTATTCAAAAGAGCGATATGA spacer 
length: 37 repeater length: 24

29735   1694002 GTTTTAGTTTCTTGTCGTTATTAC CTTTCAGAGGGCGAGATCGCAGAGTACTTGAGAATAGC spacer 
length: 38 repeater length: 24

29736   1694065 GTTTTAGTTTCTTGTCGTTATTAC ATTTCTGCAAATGTATAATACATCAATTTTATAA spacer length: 
34 repeater length: 24

29737   1694124 GTTTTAGTTTCTTGTCGTTATTAC GCATCAGCAATTATGGAAGTCGCTAGATATTACT spacer length: 
34 repeater length: 24

29738   1694183 GTTTTAGTTTCTTGTCGTTATTAC AGGAATGTGTACAACAGCTATAAAAAAAGAAAGAATTG spacer 
length: 38 repeater length: 24

29739   1694246 GTTTTAGTTTCTTGTCGTTATTAC TTTGGAATATCTTGCGAGGCGAGGGTGAGTGAACC spacer length: 
35 repeater length: 24

29740   1694306 GTTTTAGTTTCTTGTCGTTATTAC AATAAAAGGAGATTTCATAGACTCTATTCTCAAA spacer length: 



34 repeater length: 24
29741   1694365 GTTTTAGTTTCTTGTCGTTATTAC TTGTTCTAGAAGTGGCGCATTAAACGGCAGTTTTT spacer length: 

35 repeater length: 24
29742   1694425 GTTTTAGTTTCTTGTCGTTATTAC GAGAGACAAAATTTCCAAGTAAGTGACTCTGAAAAT spacer length: 

36 repeater length: 24
29743   1694486 GTTTTAGTTTCTTGTCGTTATTAC AATATACGCTGCATAATATACGCTCTCTTACGCTAA spacer length: 

36 repeater length: 24
29744   1694547 GTTTTAGTTTCTTGTCGTTATTAC AGAGTGGCATACCTTATTTGTTTTGTTGAGTTATGAA spacer 

length: 37 repeater length: 24
29745   1694609 GTTTTAGTTTCTTGTCGTTATTAC TTCCATTTTCTTCATAAGTAGCATCTCTCAACAA spacer length: 

34 repeater length: 24
29746   1694668 GTTTTAGTTTCTTGTCGTTATTAC ATAACAATTGTCGGTAACTTATTTAGACGCTT spacer length: 32 

repeater length: 24
29747   1694725 GTTTTAGTTTCTTGTCGTTATTAC TTTGATACGATTACAATAAAGTTCACTTAAAGTAGA spacer length: 

36 repeater length: 24
29748   1694786 GTTTTAGTTTCTTGTCGTTATTAC AAAGTCTATTTTTATTTTATCTTTATCTATCAG spacer length: 33 

repeater length: 24
29749   1694844 GTTTTAGTTTCTTGTCGTTATTAC ATTGGATAGTCAGTACCAAAAGGTACATTAAGCCAC spacer length: 

36 repeater length: 24
29750   1694905 GTTTTAGTTTCTTGTCGTTATTAC ATCATTAATAGAATACGAAAAGCTAAAAGCAAAAA spacer length: 

35 repeater length: 24
29751   1694965 GTTTTAGTTTCTTGTCGTTATTAC ATGTAGATAACATCACTATATTGATAAAGAGACTCG spacer length: 

36 repeater length: 24
29752   1695026 GTTTTAGTTTCTTGTCGTTATTAC AAAATCATTGAACTATAATGTAGATCTTGCAGT spacer length: 33 

repeater length: 24
29753   1695084 GTTTTAGTTTCTTGTCGTTATTAC TTTCCAGCCCAGCCTCTTTGCAGCTTCTAGCCTA spacer length: 

34 repeater length: 24
29754   1695143 GTTTTAGTTTCTTGTCGTTATTAC ATCTAGTGAGACAAAAAGAACCTCAGTCTCAGAGT spacer length: 

35 repeater length: 24
29755   1695203 GTTTTAGTTTCTTGTCGTTATTAC TTCCTTATACACATCAAGTAACACAGGCGAGTTCAT spacer length: 

36 repeater length: 24
29756   1695264 GTTTTAGTTTCTTGTCGTTATTAC TGCGGGATACTACTTCGCCCCAAGTTCTGTAAAGA spacer length: 

35 repeater length: 24
29757   1695324 GTTTTAGTTTCTTGTCGTTATTAC TGGTGAACTGGTACAGATACATCCTTATGAAGA spacer length: 33 

repeater length: 24
29758   1695382 GTTTTAGTTTCTTGTCGTTATTAC CCATTACTGGACAAAGACTATGTCATCACAGCTGGT spacer length: 

36 repeater length: 24
29759   1695443 GTTTTAGTTTCTTGTCGTTATTAC TTAACACTGGTTGAATTCGCAAGGAAAGTGATAGG spacer length: 

35 repeater length: 24
29760   1695503 GTTTTAGTTTCTTGTCGTTATTAC AGATATTTAGCGTTAAAACTGCAGGAGACAGGGGCA spacer length: 

36 repeater length: 24
29761   1695564 GTTTTAGTTTCTTGTCGTTATTAC AAGTTTTTGATATCTGTCCCTGCAGTGTCTAGT spacer length: 33 

repeater length: 24
29762   1695622 GTTTTAGTTTCTTGTCGTTATTAC CTTCATACTCATACCAATTGTAAGTGTTTCCTTGTGTTG spacer 

length: 39 repeater length: 24
29763   1695686 GTTTTAGTTTCTTGTCGTTATTAC TCTTGGAAAGACCTTAAAAAAAGGATTGATTTAT spacer length: 

34 repeater length: 24
29764   1695745 GTTTTAGTTTCTTGTCGTTATTAC TCGCATGCCTTAAATCGATCGTTTTCTCTACATC spacer length: 

34 repeater length: 24
29765   1695804 GTTTTAGTTTCTTGTCGTTATTAC TACGCTCCATGCCCAGCTGTGCTCTCATCAACACATA spacer 

length: 37 repeater length: 24
29766   1695866 GTTTTAGTTTCTTGTCGTTATTAC GCGAGAAAGACTTCTACTGGGGCGCCGAATTTAA spacer length: 

34 repeater length: 24
29767   1695925 GTTTTAGTTTCTTGTCGTTATTAC CGCTAAAGAACGCCCTAAGGGAAGCCTTCAAAT spacer length: 33 

repeater length: 24
29768   1695983 GTTTTAGTTTCTTGTCGTTATTAC TATCGCCTCACGCCATCTCTTTGGCGTGGTATAA spacer length: 

34 repeater length: 24
29769   1696042 GTTTTAGTTTCTTGTCGTTATTAC AAGTCGCAAAAGAACTGCTAGACAAATTTGACAGTGA spacer 

length: 37 repeater length: 24
29770   1696104 GTTTTAGTTTCTTGTCGTTATTAC TGACTTATTTTTTGTCTTAACTTCACTACTCATTTTC spacer 

length: 37 repeater length: 24
29771   1696166 GTTTTAGTTTCTTGTCGTTATTAC AAAGAACTCATTATCTTTAAGGACAAAGTCAGGGG spacer length: 

35 repeater length: 24
29772   1696226 GTTTTAGTTTCTTGTCGTTATTAC TTCCCCTGCGGATACTTCTGCCTCAATTTGGTCAC spacer length: 

35 repeater length: 24
29773   1696286 GTTTTAGTTTCTTGTCGTTATTAC AAACCTTTTCAGAGGCTTACCTCATCAATGTGGA spacer length: 

34 repeater length: 24
29774   1696345 GTTTTAGTTTCTTGTCGTTATTAC AAAGAAAAAGAAAAGGCGGGGGCGAGGGCATGG spacer length: 33 

repeater length: 24
29775   1696403 GTTTTAGTTTCTTGTCGTTATTAC TCTGTGTAACGTATCAGCAATGCGCTTTGTTATA spacer length: 

34 repeater length: 24



29776   1696462 GTTTTAGTTTCTTGTCGTTATTAC GCGGATTTCCACTGTTTCCAGCCTGAGCTTGGG spacer length: 33 
repeater length: 24

29777   1696520 GTTTTAGTTTCTTGTCGTTATTAC AGCAAATTTTTAACAAATGTATTCCATTCTTGAAG spacer length: 
35 repeater length: 24

29778   1696580 GTTTTAGTTTCTTGTCGTTATTAC AATTTTATAATGTCTGTAAAACTAAAACATTGTTT spacer length: 
35 repeater length: 24

29779   1696640 GTTTTAGTTTCTTGTCGTTATTAC AAGGGATCTAGCCTGGCTAGAGAGCTTGCCGCTTTAATTA spacer 
length: 40 repeater length: 24

29780   1696705 GTTTTAGTTTCTTGTCGTTATTAC ATGGGTGCACCACCAGAAGTAGTAGAAGAGGTCGA spacer length: 
35 repeater length: 24

29781   1696765 GTTTTAGTTTCTTGTCGTTATTAC TGTATTGCCCACAATGTCCCGTTTTCGTTGTACAG spacer length: 
35 repeater length: 24

29782   1696825 GTTTTAGTTTCTTGTCGTTATTAC CAAGAGAAAGGAGCTAGGAAGAGGATCTTTTCCC spacer length: 
34 repeater length: 24

29783   1696884 GTTTTAGTTTCTTGTCGTTATTAC ATTAGGACTCGAAAAATTTATATAAAAAAAGACAT spacer length: 
35 repeater length: 24

29784   1696944 GTTTTAGTTTCTTGTCGTTATTAC TTCTCATCAACATTTGCTGTACAAATTTCATAATCA spacer length: 
36 repeater length: 24

29785   1697005 GTTTTAGTTTCTTGTCGTTATTAC ACCAGTCTTACTCAACAAGTCAGCCCTTACTTATAA spacer length: 
36 repeater length: 24

29786   1697066 GTTTTAGTTTCTTGTCGTTATTAC CTCAGTCAGATACGTCTTCTTTAGCTGGCTTATG spacer length: 
34 repeater length: 24

29787   1697125 GTTTTAGTTTCTTGTCGTTATTAC ATCGAGTGGAAGGCGTTAGACCCAGTAGCTGCCG spacer length: 
34 repeater length: 24

29788   1697184 GTTTTAGTTTCTTGTCGTTATTAC AGCCTGGATCTGAAGAAACATAACCATGAGATA spacer length: 33 
repeater length: 24

29789   1697242 GTTTTAGTTTCTTGTCGTTATTAC AGGTCAGGAATATAGATTATTCGTACTTTGCTA spacer length: 33 
repeater length: 24

29790   1697300 GTTTTAGTTTCTTGTCGTTATTAC AAGTCTTCAGAAAATCATCAACACGCATATACT spacer length: 33 
repeater length: 24

29791   1697358 GTTTTAGTTTCTTGTCGTTATTAC TTTGATTAAAATGGGTTGGTATGGCATAAAAAA spacer length: 33 
repeater length: 24

29792   1697416 GTTTTAGTTTCTTGTCGTTATTAC ATCGGAATTATAGGCGGATTTTTAACAATATTCCTAACA spacer 
length: 39 repeater length: 24

29793   1697480 GTTTTAGTTTCTTGTCGTTATTAC GGAGACAAAGTTTGTCTGTGCAATATATCCCA spacer length: 32 
repeater length: 24

29794   1697537 GTTTTAGTTTCTTGTCGTTATTAC AGAAAGAGGAACATAAGGTCTAGATCTTACCCA spacer length: 33 
repeater length: 24

29795   1697595 GTTTTAGTTTCTTGTCGTTATTAC TAATTCATCTTTATAGTGTAACTTTTTGAAATAA spacer length: 
34 repeater length: 24

29796   1697654 GTTTTAGTTTCTTGTCGTTATTAC AACTAAGAAAAATTCAGTCAGCAGTATTAACTACTACT spacer 
length: 38 repeater length: 24

29797   1697717 GTTTTAGTTTCTTGTCGTTATTAC TACACCAGTGAGAATGTCTTCCCGAAACTACAAGA spacer length: 
35 repeater length: 24

29798   1697777 GTTTTAGTTTCTTGTCGTTATTAC AATTGGCAACTAAGAAGTTTGTACAAATAACATA spacer length: 
34 repeater length: 24

29799   1697836 GTTTTAGTTTCTTGTCGTTATTAC GAATAGGGGATGCGATAAACCAGTTAGCACAACA spacer length: 
34 repeater length: 24

29800   1697895 GTTTTAGTTTCTTGTCGTTATTAC GGCATATAGAATTTTTCGCTTTGTTGCCTCTTTA spacer length: 
34 repeater length: 24

29801   1697954 GTTTTAGTTTCTTGTCGTTATTAC ATTCAATTTTTTTCGTTTTGTCGGTGAAAATAAA spacer length: 
34 repeater length: 24

29802   1698013 GTTTTAGTTTCTTGTCGTTATTAC GCTTGTGGTAACTATTCCATCGTCATCAGCAAT spacer length: 33 
repeater length: 24

29803   1698071 GTTTTAGTTTCTTGTCGTTATTAC AACGCATTATTGCTAATGCACGGTGCTAACAATCTA spacer length: 
36 repeater length: 24

29804   1698132 GTTTTAGTTTCTTGTCGTTATTAC GTTTAAAACGGTAAATAGATAAAACCAAGAAAAT spacer length: 
34 repeater length: 24

29805   1698191 GTTTTAGTTTCTTGTCGTTATTAC ACGTCTTGTGCTGACTTGTAAACATCGCTGTTCT spacer length: 
34 repeater length: 24

29806   1698250 GTTTTAGTTTCTTGTCGTTATTAC AAAGAAGTGCAAAAAAATGGCTACGGTGTACAT spacer length: 33 
repeater length: 24

29807   1698308 GTTTTAGTTTCTTGTCGTTATTAC ATGCATTCATTAAAGACTTAACAATTCAAGAGT spacer length: 33 
repeater length: 24

29808   1698366 GTTTTAGTTTCTTGTCGTTATTAC AAGTTTCTTAATTTATTACAGTTATATGAACAG spacer length: 33 
repeater length: 24

29809   1698424 GTTTTAGTTTCTTGTCGTTATTAC ACAATAGCCCGCAAATGTCAGTATCATCACGTTGT spacer length: 
35 repeater length: 24

29810   1698484 GTTTTAGTTTCTTGTCGTTATTAC AGATTTTATGAAACATTAACTATTTATTTTATCTA spacer length: 
35 repeater length: 24

29811   1698544 GTTTTAGTTTCTTGTCGTTATTAC ATTAATCAGATAGAAACTAGCAGTGTTTTTTATGT spacer length: 



35 repeater length: 24
29812   1698604 GTTTTAGTTTCTTGTCGTTATTAC ACCTTCACTTATTGAAGATGGGGCTGAAACAACTT spacer length: 

35 repeater length: 24
29813   1698664 GTTTTAGTTTCTTGTCGTTATTAC TTGGTTACTGATATTTTCTGAACTCCAGCAAATG spacer length: 

34 repeater length: 24
29814   1698723 GTTTTAGTTTCTTGTCGTTATTAC CGTTAAACAGACTAGGCTCAGGACAAGCATTCAC spacer length: 

34 repeater length: 24
29815   1698782 GTTTTAGTTTCTTGTCGTTATTAC AGCCCAAATCTGTTATCTCTTTAGAATGAAATTT spacer length: 

34 repeater length: 24
29816   1698841 GTTTTAGTTTCTTGTCGTTATTAC AGAGTACCTTTACCTAACCAGAGCGTCGTATATTA spacer length: 

35 repeater length: 24
29817   1698901 GTTTTAGTTTCTTGTCGTTATTAC TGTAGTCTTGCGCAATACCTGCGCTCTTTAGCAG spacer length: 

34 repeater length: 24
29818   1698960 GTTTTAGTTTCTTGTCGTTATTAC AGAAGCTATACAACGAGGCTATATAAATAAAAT spacer length: 33 

repeater length: 24
29819   1699018 GTTTTAGTTTCTTGTCGTTATTAC GTGAAGATGTCGATAGTGACGATAGCTGAGATAG spacer length: 

34 repeater length: 24
29820   1699077 GTTTTAGTTTCTTGTCGTTATTAC AAAGTAAGCCCGATAGTCCTTAGGTCAGGATCCCTTT spacer 

length: 37 repeater length: 24
29821   1699139 GTTTTAGTTTCTTGTCGTTATTAC TATATTTGGTCAAGTGTTTCTACAGCATTTTAA spacer length: 33 

repeater length: 24
29822   1699197 GTTTTAGTTTCTTGTCGTTATTAC GCAGAGTCTTTCGCTACGTCTTTCAGCGTCTCAA spacer length: 

34 repeater length: 24
29823   1699256 GTTTTAGTTTCTTGTCGTTATTAC GATCACAGTAATGCGTTATATAAAAAGGCAGAATTC spacer length: 

36 repeater length: 24
29824   1699317 GTTTTAGTTTCTTGTCGTTATTAC CTTTGATCAATTACTAAATTCTGTAATTGTGCCTCT spacer length: 

36 repeater length: 24
29825   1699378 GTTTTAGTTTCTTGTCGTTATTAC GTAGAAAGTCATAACCCAAAACTTCATTTTTTTGT spacer length: 

35 repeater length: 24
29826   1699438 GTTTTAGTTTCTTGTCGTTATTAC ACAGGCTGTACCAAGCTGTTAGCGATGTAGTTAA spacer length: 

34 repeater length: 24
29827   1699497 GTTTTAGTTTCTTGTCGTTATTAC AGCTCCCATTAAAATCACGACCACTCCAAATATC spacer length: 

34 repeater length: 24
29828   1699556 GTTTTAGTTTCTTGTCGTTATTAC AGTTATAATCTATCTCCGGAACATTAAAATATTTT spacer length: 

35 repeater length: 24
29829   1699616 GTTTTAGTTTCTTGTCGTTATTAC ATAGTTGGTGGGACGGAATGGAGAAACAGCTAAA spacer length: 

34 repeater length: 24
29830   1699675 GTTTTAGTTTCTTGTCGTTATTAC TATAAAAAAGCATTTGCACAGTCTTGGAAACCACTATT spacer 

length: 38 repeater length: 24
29831   1699738 GTTTTAGTTTCTTGTCGTTATTAC ATGCTCGCCCACCAGCACACCGGACAGATCGACAT spacer length: 

35 repeater length: 24
29832   1699798 GTTTTAGTTTCTTGTCGTTATTAC AACTGAAGGAACCTTGTAGAGCGGTATGCTTTGCTTCTTCT spacer 

length: 41 repeater length: 24
29833   1699864 GTTTTAGTTTCTTGTCGTTATTAC AACTGGAGCAACGTATTGTTGAATATAGCCCCTATG spacer length: 

36 repeater length: 24
29834   1699925 GTTTTAGTTTCTTGTCGTTATTAC AATGAGATATTCACTGAGGTCATGGAGCGTGAA spacer length: 33 

repeater length: 24
29835   1699983 GTTTTAGTTTCTTGTCGTTATTAC TTTCCTTATTTTTTAACGAGGGAAATGGTCAGGCTAAA spacer 

length: 38 repeater length: 24
29836   1700046 GTTTTAGTTTCTTGTCGTTATTAC TACGGTAAACTGGGGAGTTAACTCAGCATCC spacer length: 31 

repeater length: 24
29837   1700102 GTTTTAGTTTCTTGTCGTTATTAC CTTTCGCATACTTCCTCGCCCTCCTTGAGATATTTTC spacer 

length: 37 repeater length: 24
29838   1700164 GTTTTAGTTTCTTGTCGTTATTAC AACTTGTTATCAATAAAAAGCTTCTCGATATTTTGT spacer length: 

36 repeater length: 24
29839   1700225 GTTTTAGTTTCTTGTCGTTATTAC ACTTACTTTTTTCAGCACTCTCTTGACTCA spacer length: 30 

repeater length: 24
29840   1700280 GTTTTAGTTTCTTGTCGTTATTAC GAGGAAGGGCCTAACGTTGCAAGGCATAGGGCTAAT spacer length: 

36 repeater length: 24
29841   1700341 GTTTTAGTTTCTTGTCGTTATTAC TCTTTTTGATAGATTAGGCTCAGCAGGGTCGTTATGA spacer 

length: 37 repeater length: 24
29842   1700403 GTTTTAGTTTCTTGTCGTTATTAC ACTTCATTCCTCTTAACTTGTAGTTTCCTCAAA spacer length: 33 

repeater length: 24
29843   1700461 GTTTTAGTTTCTTGTCGTTATTAC GGAGCCGGGACCCCATGGGTAGCGCTTATACTGC spacer length: 

34 repeater length: 24
29844   1700520 GTTTTAGTTTCTTGTCGTTATTAC TCTATCAGTATGAAGTCATATTTTTCTCTGAAGTTCTC spacer 

length: 38 repeater length: 24
29845   1700583 GTTTTAGTTTCTTGTCGTTATTAC ACTATATGGCGTAACTAGTTCTAGATAGTTTATCCCCA spacer 

length: 38 repeater length: 24
29846   1700646 GTTTTAGTTTCTTGTCGTTATTAC GGGAGTTTATTCAATTTTTCTAACGAGAGTAGA spacer length: 33 

repeater length: 24



29847   1700704 GTTTTAGTTTCTTGTCGTTATTAC TGGAGAATGCTTACTATATTCCCTTATCCGCTTTT spacer length: 
35 repeater length: 24

29848   1700764 GTTTTAGTTTCTTGTCGTTATTAC GGTAACGACTTGTGTATTTCCGTTAAACTGGGGAG spacer length: 
35 repeater length: 24

29849   1700824 GTTTTAGTTTCTTGTCGTTATTAC TGTAGTGGACTTAGGGACAATAATTGCGTTGGCAACA spacer 
length: 37 repeater length: 24

29850   1700886 GTTTTAGTTTCTTGTCGTTATTAC AATTCAAAACTGTGCATTCGTTATTTTTCACGGAT spacer length: 
35 repeater length: 24

29851   1700946 GTTTTAGTTTCTTGTCGTTATTAC TTTGACAAGCTCTTCTTAGTTAGCGAGAAACTC spacer length: 33 
repeater length: 24

29852   1701004 GTTTTAGTTTCTTGTCGTTATTAC AAGGTAGGCAGTATCGCCGCCTATCGTTATGTGA spacer length: 
34 repeater length: 24

29853   1701063 GTTTTAGTTTCTTGTCGTTATTAC TTTCAAACCGTTAAACTCCCCAGTTTAATCATGAT spacer length: 
35 repeater length: 24

29854   1701123 GTTTTAGTTTCTTGTCGTTATTAC TTTCCCGTCCCCGTCGGTGAGTTGATTATCACTCCT spacer length: 
36 repeater length: 24

29855   1701184 GTTTTAGTTTCTTGTCGTTATTAC ACGGGAGGGAAATAGTCAGGAGGACTCCCCTCACTC spacer length: 
36 repeater length: 24

29856   1701245 GTTTTAGTTTCTTGTCGTTATTAC AAAAACCCCCATTCTGAATGAAATGAAAGCGAGA spacer length: 
34 repeater length: 24

29857   1701304 GTTTTAGTTTCTTGTCGTTATTAC TTAAAGTATAGTAAAGTATAAGGCGGGGTCAGCTCG spacer length: 
36 repeater length: 24

29858   1701365 GTTTTAGTTTCTTGTCGTTATTAC TAGTCATGAAGTCGTAAAGTATTGTTAAGTATTCCT spacer length: 
36 repeater length: 24

29859   1701426 GTTTTAGTTTCTTGTCGTTATTAC TTTCCAGAGGTGGTGAAAAAGGGGCTTAGTCTCAA spacer length: 
35 repeater length: 24

29860   1701486 GTTTTAGTTTCTTGTCGTTATTAC GATGCCAGTCCTCGAGTTCCTCAGCTTCGTTTGTC spacer length: 
35 repeater length: 24

29861   1701546 GTTTTAGTTTCTTGTCGTTATTAC TCGCTTTCGGCTCAAAGCGAAACCCTATGGGGTTTTT spacer 
length: 37 repeater length: 24

29862   1701608 GTTTTAGTTTCTTGTCGTTATTAC AGTGTAACCGTGACTACGGGTTCGGCTACCGGAA spacer length: 
34 repeater length: 24

29863   1701667 GTTTTAGTTTCTTGTCGTTATTAC GGTTTTCGATTGGCCTTACTGGCGGTTCTATAT spacer length: 33 
repeater length: 24

29864   1701725 GTTTTAGTTTCTTGTCGTTATTAC ATAAAGTCCTTTTTCGTCGTAAAATACGTCCTT spacer length: 33 
repeater length: 24

29865   1701783 GTTTTAGTTTCTTGTCGTTATTAC TTCCCCGACACCGCCCAATCCCTCGGTAGTATAA spacer length: 
34 repeater length: 24

29866   1701842 GTTTTAGTTTCTTGTCGTTATTAC GAGTAAAGTCCATAAATAAACCCCGTAACTTACC spacer length: 
34 repeater length: 24

29867   1701901 GTTTTAGTTTCTTGTCGTTATTAC TGTAACTATTTAAAATAGAATGATGAGAGAATGA
29868   
29869   
29870   crispr 3
29871   1830505 CTTTCAATCCCTTATGGGATTCTTC CTACCTTTTGAGATGCTTTCACCGATCTATGTTAAAGCAA spacer 

length: 40 repeater length: 25
29872   1830571 CTTTCAATCCCTTATGGGATTCTTC CTCGTTTTCAATAAATGTCTATAGGGATGAATGTG spacer length: 

35 repeater length: 25
29873   1830632 CTTTCAATCCCTTATGGGATTCTTC GATACGTTGCAGGCAGATGATGAGAGATGATGATAT spacer 

length: 36 repeater length: 25
29874   1830694 CTTTCAATCCCTTATGGGATTCTTC TATTTATTATTCCCTTATCCTAAATTTGACGTTCTT
29875   
29876   
29877   crispr 4
29878   1870165 CTTTCAATCCCTTTTGGGATTCATC ATTATCGACTCCCTAGACGTTCACATAAGCGACAAGA spacer 

length: 37 repeater length: 25
29879   1870228 CTTTCAATCCCTTTTGGGATTCATC TAGCTCTAGCAGGAGAAGAGGCTAATGTTAGCAGAG spacer 

length: 36 repeater length: 25
29880   1870290 CTTTCAATCCCTTTTGGGATTCATC TGCGGAAATATGGAAAGAAGTATTATGAAAAAAGGAGAAA spacer 

length: 40 repeater length: 25
29881   1870356 CTTTCAATCCCTTTTGGGATTCATC TCTCGTATGACTTGCTGTCCAATGACATAATAAAC spacer length: 

35 repeater length: 25
29882   1870417 CTTTCAATCCCTTTTGGGATTCATC CTGTCATTAGCACAGGCTGGCATACTTTATTTATACC spacer 

length: 37 repeater length: 25
29883   1870480 CTTTCAATCCCTTTTGGGATTCATC AAAGTTCTAGTCAGCCAGCACCTGAAAATAGGGTGC spacer 

length: 36 repeater length: 25
29884   1870542 CTTTCAATCCCTTTTGGGATTCATC GAGTTTAAAAAGCTTTAAACAGTACGCAAACGATTTGA spacer 

length: 38 repeater length: 25
29885   1870606 CTTTCAATCCCTTTTGGGATTCATC TATGAACTAACAGATAAAGGGAAGAGAAGTGTTCCCAAAAC spacer 

length: 41 repeater length: 25
29886   1870673 CTTTCAATCCCTTTTGGGATTCATC CTTTAAGATTGAGCTTGACAAATATTTCTGTGAACAGA spacer 



length: 38 repeater length: 25
29887   1870737 CTTTCAATCCCTTTTGGGATTCATC TGTTTTTATATCCCTTGTCTTATTTTTCCCTTTCCTTG
29888   
29889   
29890   GCA_002215525.1_ASM221552v1_genomic.fna(findCrispr):
29891   START       REPEAT                           

SPACER                                             
29892   crispr 1
29893   1665896 GTAATAACGACAAGAAACTAAAA CCACTGCCGTTTCGACGAGGCCCAGCAACTTCTCTAGGA spacer 

length: 39 repeater length: 23
29894   1665959 GTAATAACGACAAGAAACTAAAA CAAAGGAGATTGACACCCCGGTAATGTTCTACTATGTGAA spacer 

length: 40 repeater length: 23
29895   1666023 GTAATAACGACAAGAAACTAAAA CGAAGTCTTTCTTCAATGTCGAGGACTGTGCACGTA spacer length: 

36 repeater length: 23
29896   1666083 GTAATAACGACAAGAAACTAAAA CAAAGTGACTGACTACAAGGCAATTGTTGAAGTACT spacer length: 

36 repeater length: 23
29897   1666143 GTAATAACGACAAGAAACTAAAA CTTAGTGACCGAAAAAGATAGAGAGATTTTTGACA spacer length: 

35 repeater length: 23
29898   1666202 GTAATAACGACAAGAAACTAAAA CCATATTCATCAAAACTTCAAGACTACCTATAC spacer length: 33 

repeater length: 23
29899   1666259 GTAATAACGACAAGAAACTAAAA CATCTGTTATATCAACAATCTCTCTATCTTTTTCAG spacer length: 

36 repeater length: 23
29900   1666319 GTAATAACGACAAGAAACTAAAA CGTAAAATCATATTGAGTATTTTGTTTATGCGATTTATGT spacer 

length: 40 repeater length: 23
29901   1666383 GTAATAACGACAAGAAACTAAAA CGTTGAAAAGAAGAGAGTTCTACTTATTCTACTTA spacer length: 

35 repeater length: 23
29902   1666442 GTAATAACGACAAGAAACTAAAA CATGCGTCCTGGTTAGGTAGATTATAGTCCCTCCT spacer length: 

35 repeater length: 23
29903   1666501 GTAATAACGACAAGAAACTAAAA CTAATTAGATTTTAAAGCGTTATATGCTACGCTCC spacer length: 

35 repeater length: 23
29904   1666560 GTAATAACGACAAGAAACTAAAA CTGTCCAATTCTTGTAAGAATTCTTTCTGACTTTGGG spacer length: 

37 repeater length: 23
29905   1666621 GTAATAACGACAAGAAACTAAAA CATTGATGAGGCAAGGGATCAAGGTGAGCTAAACGT spacer length: 

36 repeater length: 23
29906   1666681 GTAATAACGACAAGAAACTAAAA CAGAAGGTAATTGAAATAGGAGGAGGTAACGGGTATT spacer length: 

37 repeater length: 23
29907   1666742 GTAATAACGACAAGAAACTAAAA CTTCAACAACCCTGCCAGTATAAGACCTATCAAAACGT spacer 

length: 38 repeater length: 23
29908   1666804 GTAATAACGACAAGAAACTAAAA CCTATAAAATTTTGCAAAAGGTTGGTGAGGAGAAG spacer length: 

35 repeater length: 23
29909   1666863 GTAATAACGACAAGAAACTAAAA CTTGCTACAAAGTTCCCCATGTGTTTGTAGGGGTAA spacer length: 

36 repeater length: 23
29910   1666923 GTAATAACGACAAGAAACTAAAA CCCTTACTGTATTGTATGGTATATCAGCTTCTTCAC spacer length: 

36 repeater length: 23
29911   1666983 GTAATAACGACAAGAAACTAAAA CTGTCCCATTTACTACATCAAATTGGAAAATGTTAT spacer length: 

36 repeater length: 23
29912   1667043 GTAATAACGACAAGAAACTAAAA CATTAATATAGCACCACCTCCTAAAAGAGTAATTGAAA spacer 

length: 38 repeater length: 23
29913   1667105 GTAATAACGACAAGAAACTAAAA CACTTATGTTTATGAGTATTACGCGATGAAAGTTTGGG spacer 

length: 38 repeater length: 23
29914   1667167 GTAATAACGACAAGAAACTAAAA CATCTTCTCTGTCCTCTACTACTTTCTGCTCTTCTT spacer length: 

36 repeater length: 23
29915   1667227 GTAATAACGACAAGAAACTAAAA CTGAAAAGTTCATAAAAAAGTACCCTAACGTAGAAC spacer length: 

36 repeater length: 23
29916   1667287 GTAATAACGACAAGAAACTAAAA CAATTTTATGATATCGCTTTTGTTCAAGGAAACA spacer length: 34 

repeater length: 23
29917   1667345 GTAATAACGACAAGAAACTAAAA CAATTCTAAGTGCACAAGAAGGACTAGAAGAGGCAGGCC spacer 

length: 39 repeater length: 23
29918   1667408 GTAATAACGACAAGAAACTAAAA CTAATGCCCAGTAACATAGATGCCTCCTTGATTA spacer length: 34 

repeater length: 23
29919   1667466 GTAATAACGACAAGAAACTAAAA CAATTTGGATTGACGTCACCTCAAGATCTATTACC spacer length: 

35 repeater length: 23
29920   1667525 GTAATAACGACAAGAAACTAAAA CATATTTAAGCCTTACTCTTTACATTAAAAGTAACA spacer length: 

36 repeater length: 23
29921   1667585 GTAATAACGACAAGAAACTAAAA CTCGACGTTAGTCTTAGATTTTTATCATTTTTAGG spacer length: 

35 repeater length: 23
29922   1667644 GTAATAACGACAAGAAACTAAAA CTTGTGCTCTTTAATGTCAAACAGTGTGATCTAT spacer length: 34 

repeater length: 23
29923   1667702 GTAATAACGACAAGAAACTAAAA CACAGTGCATGAAGTAGCATCATATGTCGTAAGTG spacer length: 

35 repeater length: 23
29924   1667761 GTAATAACGACAAGAAACTAAAA CTCTCTGGGTTAAGTGCAAAGAGCACTGGGATTACA spacer length: 



36 repeater length: 23
29925   1667821 GTAATAACGACAAGAAACTAAAA CCAACAAGGCTGAGAAGATAGCAAAGAAGCTAGT spacer length: 34 

repeater length: 23
29926   1667879 GTAATAACGACAAGAAACTAAAA CTACAATAATTTCAGATTTCCAGTAAATGATACAAATT spacer 

length: 38 repeater length: 23
29927   1667941 GTAATAACGACAAGAAACTAAAA CTTGTCATTAAACTGACAACTTTGTCTCTGACCCAA spacer length: 

36 repeater length: 23
29928   1668001 GTAATAACGACAAGAAACTAAAA CAGTAGCGGTATACAAAAATGTATTTGTTGTGAT spacer length: 34 

repeater length: 23
29929   1668059 GTAATAACGACAAGAAACTAAAA CTGGCTCACAGGCATTAATACCTGCAAAGCCTAG spacer length: 34 

repeater length: 23
29930   1668117 GTAATAACGACAAGAAACTAAAA CAAAAGTTTGCCAATTTAGGTGCTGTGCAGGAAGCATTT spacer 

length: 39 repeater length: 23
29931   1668180 GTAATAACGACAAGAAACTAAAA CGAATAATTGTAGATCAGCCATCAACTTCCACAC spacer length: 34 

repeater length: 23
29932   1668238 GTAATAACGACAAGAAACTAAAA CAGAAAATGAGTAGTGAGATAAAGACAAAAAATAAG spacer length: 

36 repeater length: 23
29933   1668298 GTAATAACGACAAGAAACTAAAA CAATTTCTATATAATCCAAGAGACACAGAGAGGTTTCTA spacer 

length: 39 repeater length: 23
29934   1668361 GTAATAACGACAAGAAACTAAAA CTACATTACTTTTAGAAATATAGTATGAGCGTAACAT spacer length: 

37 repeater length: 23
29935   1668422 GTAATAACGACAAGAAACTAAAA CCAGTACACAAAGTGGATAGGAAAAGTCAACAA spacer length: 33 

repeater length: 23
29936   1668479 GTAATAACGACAAGAAACTAAAA CATCGTATATTATATTGGGGCAGAAAAAATGAATGA spacer length: 

36 repeater length: 23
29937   1668539 GTAATAACGACAAGAAACTAAAA CCAGGTTCAATTTCAGTAAATAATGGCATTACAA spacer length: 34 

repeater length: 23
29938   1668597 GTAATAACGACAAGAAACTAAAA CAACATCAGACTTTTGCACTTTTATTAGAAGGCTTTGG spacer 

length: 38 repeater length: 23
29939   1668659 GTAATAACGACAAGAAACTAAAA CGATACATTGCATATATTGGCAATCAGCAATACA spacer length: 34 

repeater length: 23
29940   1668717 GTAATAACGACAAGAAACTAAAA CACTATATATTGTTTGGAGCTTATCATAAACTTCAT spacer length: 

36 repeater length: 23
29941   1668777 GTAATAACGACAAGAAACTAAAA CCTGAATAGAGAGATGATAGAAGAAACGGTAAGT spacer length: 34 

repeater length: 23
29942   1668835 GTAATAACGACAAGAAACTAAAA CTCAGCCTCTAATTCTGCTGCAACTTCCATCAATTTCCT spacer 

length: 39 repeater length: 23
29943   1668898 GTAATAACGACAAGAAACTAAAA CATTAATTCCAAAGGACATTGAGAAGAAATTTGGCTTAA spacer 

length: 39 repeater length: 23
29944   1668961 GTAATAACGACAAGAAACTAAAA CATATGAGCAACAGCAACTCAAATCTTTATATGAAGT spacer length: 

37 repeater length: 23
29945   1669022 GTAATAACGACAAGAAACTAAAA CCACCAAAGAGTTTTTGTCCAAAGCCTTTTATGG spacer length: 34 

repeater length: 23
29946   1669080 GTAATAACGACAAGAAACTAAAA CCAGTCTCAATGTCTTTATGAGACAATTCTATATCCA spacer length: 

37 repeater length: 23
29947   1669141 GTAATAACGACAAGAAACTAAAA CGCACTTCTACTTGCTTAACGCTATAGCAAGCAAGA spacer length: 

36 repeater length: 23
29948   1669201 GTAATAACGACAAGAAACTAAAA CGTTCATCAACCTCATGCTGAGTAAGACTATTAGTATG spacer 

length: 38 repeater length: 23
29949   1669263 GTAATAACGACAAGAAACTAAAA CCTCGTATTCGTAAAAGCCCTCGTGGGTGGTGACGA spacer length: 

36 repeater length: 23
29950   1669323 GTAATAACGACAAGAAACTAAAA ACTTTACAACTAATTTTTTCAGGAAAACAAATTGA spacer length: 

35 repeater length: 23
29951   1669382 GTAATAACGACAAGAAACTAAAA CTATGTCTTAGATAGTTGAAAAAGCTAAAGCTTT spacer length: 34 

repeater length: 23
29952   1669440 GTAATAACGACAAGAAACTAAAA CGAATGTGTCCCCCTAGAGGTTTTCACCAAACAACC spacer length: 

36 repeater length: 23
29953   1669500 GTAATAACGACAAGAAACTAAAA CAAAAAACCTTTAACCTCTATCGAATGCTGTCAAAA spacer length: 

36 repeater length: 23
29954   1669560 GTAATAACGACAAGAAACTAAAA CAACGTTACGACCACTACTACTCAGAAGAAGATAG spacer length: 

35 repeater length: 23
29955   1669619 GTAATAACGACAAGAAACTAAAA CGAGGGATGAAGGCAAATCAGTATCAGCAATAGTAGA spacer length: 

37 repeater length: 23
29956   1669680 GTAATAACGACAAGAAACTAAAA CGAAGTAGAACAGCTGTTTTTCAGGATTGAAATTA spacer length: 

35 repeater length: 23
29957   1669739 GTAATAACGACAAGAAACTAAAA CAAGAGAATACTTTCTCGCCTCAGCAAGAATCGTATCAA spacer 

length: 39 repeater length: 23
29958   1669802 GTAATAACGACAAGAAACTAAAA CGTATGTGGGAGAGCTTTATGAGTGGTAAGACACA spacer length: 

35 repeater length: 23
29959   1669861 GTAATAACGACAAGAAACTAAAA CATGCAGGTACTATACTGAGCCTGATGAACAGC spacer length: 33 

repeater length: 23



29960   1669918 GTAATAACGACAAGAAACTAAAA CAAATTTAAGGAAAATGGAGTGTATGTATATAAA spacer length: 34 
repeater length: 23

29961   1669976 GTAATAACGACAAGAAACTAAAA CCTCAATTATTTTCAATGCTTTTTCTTTTTCGTTG spacer length: 
35 repeater length: 23

29962   1670035 GTAATAACGACAAGAAACTAAAA CACATCAGCACTTATGGATACTACGCCATGCTCATC spacer length: 
36 repeater length: 23

29963   1670095 GTAATAACGACAAGAAACTAAAA CACTATTACTTTTGAAAATATGTAGATAAGACTGG spacer length: 
35 repeater length: 23

29964   1670154 GTAATAACGACAAGAAACTAAAA CTTACAGTTGTTCCGTTAGGAAGTATATAGTTAC spacer length: 34 
repeater length: 23

29965   1670212 GTAATAACGACAAGAAACTAAAA 
CAAAATAATCATAAAACCCGAGCATTACGAAGAATTGAGTAATAATGACAAGAAACTAAAACTGTAAAGGACTTCTTAAAAAGGTT
AGAGGGGTTTCTCGTAATAATGACAAGAAACTAAAACGTAATTATTCTGATGGGTGCTATAATCTCGATGG spacer 
length: 157 repeater length: 23

29966   1670393 GTAATAACGACAAGAAACTAAAA 
CAGCGATTAGTTTAGTCGAATTAGCTATTGCGACTTGTAATAACGACGAGAAACTAAAACATGGGATCCTGATAATTCGGCATCAG
CACAATT spacer length: 93 repeater length: 23

29967   1670510 GTAATAACGACAAGAAACTAAAA 
CCTCTTCATTTGTCTCGTGAAATATAGGGTTTTTCAGTAATAACGACGAGAAACTAAAACATAGGGTAGTTCACAAAGAGCCAGCC
CTCGTCAA spacer length: 94 repeater length: 23

29968   1670628 GTAATAACGACAAGAAACTAAAA CCTTTACGTAGTAGTTATAGAGCTTCGTTACGTGC spacer length: 
35 repeater length: 23

29969   1670687 GTAATAACGACAAGAAACTAAAA CCTTGAACCATTGAACCTGCGATTGCAGGGATTAAGTA spacer 
length: 38 repeater length: 23

29970   1670749 GTAATAACGACAAGAAACTAAAA CGCTGACTGGGGGTGAGCCAGAAATGAAGACTGGAA spacer length: 
36 repeater length: 23

29971   1670809 GTAATAACGACAAGAAACTAAAA CTAAAATTAGTCTGCTGGCCAATTAAGAACAAACTC spacer length: 
36 repeater length: 23

29972   1670869 GTAATAACGACAAGAAACTAAAA CGTGCAACAGGGTGAAACATAGATGAGCACATTTT spacer length: 
35 repeater length: 23

29973   1670928 GTAATAACGACAAGAAACTAAAA CATTATGCTCATTATCTCTGATTTCGACCTTAAAG spacer length: 
35 repeater length: 23

29974   1670987 GTAATAACGACAAGAAACTAAAA CCTACATTGTCCTGAAGTCCTAACTTCTTTAATTCCT spacer length: 
37 repeater length: 23

29975   1671048 GTAATAACGACAAGAAACTAAAA CTTTTTATTTTCAGTAGCTATCACCATAGTAGCCCTAAA spacer 
length: 39 repeater length: 23

29976   1671111 GTAATAACGACAAGAAACTAAAA CTACTCCCCAGGCTTACCCAGCAAGAAGAGGAAGCCT spacer length: 
37 repeater length: 23

29977   1671172 GTAATAACGACAAGAAACTAAAA CTAGGAGGAAAATATAGGAATATAAAGATAGTACT spacer length: 
35 repeater length: 23

29978   1671231 GTAATAACGACAAGAAACTAAAA CCATTTTAGCTCAAGCATCACCAGCATCAATTGAAA spacer length: 
36 repeater length: 23

29979   1671291 GTAATAACGACAAGAAACTAAAA CACCGTTCCGTAGATATTATTACTGTAACTCCCTCC spacer length: 
36 repeater length: 23

29980   1671351 GTAATAACGACAAGAAACTAAAA CACTGGGCTCCCCGTGATCACTCCAGGTCCTTATGTT spacer length: 
37 repeater length: 23

29981   1671412 GTAATAACGACAAGAAACTAAAA CGACGCTAAAAAGCAAGAACAACAATCACAACAATC spacer length: 
36 repeater length: 23

29982   1671472 GTAATAACGACAAGAAACTAAAA CTTTCTTAGTGAATCCCATGTACGTATATCTAATTT spacer length: 
36 repeater length: 23

29983   1671532 GTAATAACGACAAGAAACTAAAA TACAGTTGTTCCGTTAGGAAGTATATAGTTACTGTA
29984   
29985   
29986   crispr 2
29987   1644946 GTTTTAGTTTCTTGTCGTTATTAC ATCATTGGAATTGGGCTAGCCCTATTTTTCTTGAT spacer length: 

35 repeater length: 24
29988   1645006 GTTTTAGTTTCTTGTCGTTATTAC AGTTGGTAGTGGGCAGATATCTAGCCCTGACCAC spacer length: 

34 repeater length: 24
29989   1645065 GTTTTAGTTTCTTGTCGTTATTAC TGATGTCGAATACCGGAGTCAAGATGTTGATGAAA spacer length: 

35 repeater length: 24
29990   1645125 GTTTTAGTTTCTTGTCGTTATTAC AAATAACGAAGATTTAAGTGGTTTTGAACCAAGAGA spacer length: 

36 repeater length: 24
29991   1645186 GTTTTAGTTTCTTGTCGTTATTAC TGATCACATGTTTTATCGGTAGTACATAATGTAGAA spacer length: 

36 repeater length: 24
29992   1645247 GTTTTAGTTTCTTGTCGTTATTAC GAGGAGTTTGATAAACTTTTGGAATTTCTTGAGA spacer length: 

34 repeater length: 24
29993   1645306 GTTTTAGTTTCTTGTCGTTATTAC GAAATATAGCAAGAGTTCTGTGGTCGCTATATT spacer length: 33 

repeater length: 24
29994   1645364 GTTTTAGTTTCTTGTCGTTATTAC ATCATTAGCACGATATTTCATCATCACTGCAGTAAT spacer length: 

36 repeater length: 24
29995   1645425 GTTTTAGTTTCTTGTCGTTATTAC CTCAAAAATATAATGCGTAAGCTTAAATACCCAA spacer length: 



34 repeater length: 24
29996   1645484 GTTTTAGTTTCTTGTCGTTATTAC TTTTTATTCTATATTTGAATAAAGCATAAAGTAAT spacer length: 

35 repeater length: 24
29997   1645544 GTTTTAGTTTCTTGTCGTTATTAC CTAATATTAATGGCAGTAGAAGTCTCGAACAACA spacer length: 

34 repeater length: 24
29998   1645603 GTTTTAGTTTCTTGTCGTTATTAC TATCTCGCAATAAATGAGAGAGAGTCGGCGAGTG spacer length: 

34 repeater length: 24
29999   1645662 GTTTTAGTTTCTTGTCGTTATTAC TATGTTTGTTGTATTGCTAGCGTAATATTGTATTAC spacer length: 

36 repeater length: 24
30000   1645723 GTTTTAGTTTCTTGTCGTTATTAC ACACAATATCTTAGTCATTACTGGAATGACTACAA spacer length: 

35 repeater length: 24
30001   1645783 GTTTTAGTTTCTTGTCGTTATTAC ATCATTAGCACGATATTTCATCATCACTGCAGTAAT spacer length: 

36 repeater length: 24
30002   1645844 GTTTTAGTTTCTTGTCGTTATTAC TGTAGTAAATTGATATAATCGGATTGAAGAGAGT spacer length: 

34 repeater length: 24
30003   1645903 GTTTTAGTTTCTTGTCGTTATTAC AGGGATATCTGGAAGTAATACACCAGTACTATA spacer length: 33 

repeater length: 24
30004   1645961 GTTTTAGTTTCTTGTCGTTATTAC GCCATTCAACTCAAAACTTATAGAAGATTACGAAAT spacer length: 

36 repeater length: 24
30005   1646022 GTTTTAGTTTCTTGTCGTTATTAC CCAAATGCTAAAAATAGAAAAGGTAGGAGAGTTATT spacer length: 

36 repeater length: 24
30006   1646083 GTTTTAGTTTCTTGTCGTTATTAC 

CGGTCTTCCAAAATTACTTAATGCTCTTGATAATAAAGTTTTAGTTTCTTGTCGTTATTGCTAAGGCTAATTTTGATCGATAAAGA
TGAAGAAGAAA spacer length: 97 repeater length: 24

30007   1646205 GTTTTAGTTTCTTGTCGTTATTAC TATCTAACCCTCTCTTTTTCAACTCTTTGAAGATAAA spacer 
length: 37 repeater length: 24

30008   1646267 GTTTTAGTTTCTTGTCGTTATTAC CCTCCCTGATATTCACCTTCTCCATTTCCTGTAGCA spacer length: 
36 repeater length: 24

30009   1646328 GTTTTAGTTTCTTGTCGTTATTAC ACCAACTCTCAATTACTCATAATATTCAAACTAAA spacer length: 
35 repeater length: 24

30010   1646388 GTTTTAGTTTCTTGTCGTTATTAC ATTCCGACTTGCTTAAATTCAGCTTTTTTGTACA spacer length: 
34 repeater length: 24

30011   1646447 GTTTTAGTTTCTTGTCGTTATTAC ACAGTAGTAGCTCCGGCTGTCATTCCTAATAATA spacer length: 
34 repeater length: 24

30012   1646506 GTTTTAGTTTCTTGTCGTTATTAC AAATGATATAAAAAATGAACAACAGAATATAAA spacer length: 33 
repeater length: 24

30013   1646564 GTTTTAGTTTCTTGTCGTTATTAC AACAAGAATTGATGAAGTATTCAAAAGAGCGATATGA spacer 
length: 37 repeater length: 24

30014   1646626 GTTTTAGTTTCTTGTCGTTATTAC CTTTCAGAGGGCGAGATCGCAGAGTACTTGAGAATAGC spacer 
length: 38 repeater length: 24

30015   1646689 GTTTTAGTTTCTTGTCGTTATTAC ATTTCTGCAAATGTATAATACATCAATTTTATAA spacer length: 
34 repeater length: 24

30016   1646748 GTTTTAGTTTCTTGTCGTTATTAC GCATCAGCAATTATGGAAGTCGCTAGATATTACT spacer length: 
34 repeater length: 24

30017   1646807 GTTTTAGTTTCTTGTCGTTATTAC AGGAATGTGTACAACAGCTATAAAAAAAGAAAGAATTG spacer 
length: 38 repeater length: 24

30018   1646870 GTTTTAGTTTCTTGTCGTTATTAC TTTGGAATATCTTGCGAGGCGAGGGTGAGTGAACC spacer length: 
35 repeater length: 24

30019   1646930 GTTTTAGTTTCTTGTCGTTATTAC AATAAAAGGAGATTTCATAGACTCTATTCTCAAA spacer length: 
34 repeater length: 24

30020   1646989 GTTTTAGTTTCTTGTCGTTATTAC TTGTTCTAGAAGTGGCGCATTAAACGGCAGTTTTT spacer length: 
35 repeater length: 24

30021   1647049 GTTTTAGTTTCTTGTCGTTATTAC GAGAGACAAAATTTCCAAGTAAGTGACTCTGAAAAT spacer length: 
36 repeater length: 24

30022   1647110 GTTTTAGTTTCTTGTCGTTATTAC AATATACGCTGCATAATATACGCTCTCTTACGCTAA spacer length: 
36 repeater length: 24

30023   1647171 GTTTTAGTTTCTTGTCGTTATTAC AGAGTGGCATACCTTATTTGTTTTGTTGAGTTATGAA spacer 
length: 37 repeater length: 24

30024   1647233 GTTTTAGTTTCTTGTCGTTATTAC TTCCATTTTCTTCATAAGTAGCATCTCTCAACAA spacer length: 
34 repeater length: 24

30025   1647292 GTTTTAGTTTCTTGTCGTTATTAC ATAACAATTGTCGGTAACTTATTTAGACGCTT spacer length: 32 
repeater length: 24

30026   1647349 GTTTTAGTTTCTTGTCGTTATTAC TTTGATACGATTACAATAAAGTTCACTTAAAGTAGA spacer length: 
36 repeater length: 24

30027   1647410 GTTTTAGTTTCTTGTCGTTATTAC AAAGTCTATTTTTATTTTATCTTTATCTATCAG spacer length: 33 
repeater length: 24

30028   1647468 GTTTTAGTTTCTTGTCGTTATTAC ATTGGATAGTCAGTACCAAAAGGTACATTAAGCCAC spacer length: 
36 repeater length: 24

30029   1647529 GTTTTAGTTTCTTGTCGTTATTAC ATCATTAATAGAATACGAAAAGCTAAAAGCAAAAA spacer length: 
35 repeater length: 24

30030   1647589 GTTTTAGTTTCTTGTCGTTATTAC ATGTAGATAACATCACTATATTGATAAAGAGACTCG spacer length: 



36 repeater length: 24
30031   1647650 GTTTTAGTTTCTTGTCGTTATTAC AAAATCATTGAACTATAATGTAGATCTTGCAGT spacer length: 33 

repeater length: 24
30032   1647708 GTTTTAGTTTCTTGTCGTTATTAC TTTCCAGCCCAGCCTCTTTGCAGCTTCTAGCCTA spacer length: 

34 repeater length: 24
30033   1647767 GTTTTAGTTTCTTGTCGTTATTAC ATCTAGTGAGACAAAAAGAACCTCAGTCTCAGAGT spacer length: 

35 repeater length: 24
30034   1647827 GTTTTAGTTTCTTGTCGTTATTAC TTCCTTATACACATCAAGTAACACAGGCGAGTTCAT spacer length: 

36 repeater length: 24
30035   1647888 GTTTTAGTTTCTTGTCGTTATTAC TGCGGGATACTACTTCGCCCCAAGTTCTGTAAAGA spacer length: 

35 repeater length: 24
30036   1647948 GTTTTAGTTTCTTGTCGTTATTAC TGGTGAACTGGTACAGATACATCCTTATGAAGA spacer length: 33 

repeater length: 24
30037   1648006 GTTTTAGTTTCTTGTCGTTATTAC CCATTACTGGACAAAGACTATGTCATCACAGCTGGT spacer length: 

36 repeater length: 24
30038   1648067 GTTTTAGTTTCTTGTCGTTATTAC TTAACACTGGTTGAATTCGCAAGGAAAGTGATAGG spacer length: 

35 repeater length: 24
30039   1648127 GTTTTAGTTTCTTGTCGTTATTAC AGATATTTAGCGTTAAAACTGCAGGAGACAGGGGCA spacer length: 

36 repeater length: 24
30040   1648188 GTTTTAGTTTCTTGTCGTTATTAC AAGTTTTTGATATCTGTCCCTGCAGTGTCTAGT spacer length: 33 

repeater length: 24
30041   1648246 GTTTTAGTTTCTTGTCGTTATTAC CTTCATACTCATACCAATTGTAAGTGTTTCCTTGTGTTG spacer 

length: 39 repeater length: 24
30042   1648310 GTTTTAGTTTCTTGTCGTTATTAC TCTTGGAAAGACCTTAAAAAAAGGATTGATTTAT spacer length: 

34 repeater length: 24
30043   1648369 GTTTTAGTTTCTTGTCGTTATTAC TCGCATGCCTTAAATCGATCGTTTTCTCTACATC spacer length: 

34 repeater length: 24
30044   1648428 GTTTTAGTTTCTTGTCGTTATTAC TACGCTCCATGCCCAGCTGTGCTCTCATCAACACATA spacer 

length: 37 repeater length: 24
30045   1648490 GTTTTAGTTTCTTGTCGTTATTAC GCGAGAAAGACTTCTACTGGGGCGCCGAATTTAA spacer length: 

34 repeater length: 24
30046   1648549 GTTTTAGTTTCTTGTCGTTATTAC CGCTAAAGAACGCCCTAAGGGAAGCCTTCAAAT spacer length: 33 

repeater length: 24
30047   1648607 GTTTTAGTTTCTTGTCGTTATTAC TATCGCCTCACGCCATCTCTTTGGCGTGGTATAA spacer length: 

34 repeater length: 24
30048   1648666 GTTTTAGTTTCTTGTCGTTATTAC AAGTCGCAAAAGAACTGCTAGACAAATTTGACAGTGA spacer 

length: 37 repeater length: 24
30049   1648728 GTTTTAGTTTCTTGTCGTTATTAC TGACTTATTTTTTGTCTTAACTTCACTACTCATTTTC spacer 

length: 37 repeater length: 24
30050   1648790 GTTTTAGTTTCTTGTCGTTATTAC AAAGAACTCATTATCTTTAAGGACAAAGTCAGGGG spacer length: 

35 repeater length: 24
30051   1648850 GTTTTAGTTTCTTGTCGTTATTAC TTCCCCTGCGGATACTTCTGCCTCAATTTGGTCAC spacer length: 

35 repeater length: 24
30052   1648910 GTTTTAGTTTCTTGTCGTTATTAC AAACCTTTTCAGAGGCTTACCTCATCAATGTGGA spacer length: 

34 repeater length: 24
30053   1648969 GTTTTAGTTTCTTGTCGTTATTAC AAAGAAAAAGAAAAGGCGGGGGCGAGGGCATGG spacer length: 33 

repeater length: 24
30054   1649027 GTTTTAGTTTCTTGTCGTTATTAC TCTGTGTAACGTATCAGCAATGCGCTTTGTTATA spacer length: 

34 repeater length: 24
30055   1649086 GTTTTAGTTTCTTGTCGTTATTAC GCGGATTTCCACTGTTTCCAGCCTGAGCTTGGG spacer length: 33 

repeater length: 24
30056   1649144 GTTTTAGTTTCTTGTCGTTATTAC AGCAAATTTTTAACAAATGTATTCCATTCTTGAAG spacer length: 

35 repeater length: 24
30057   1649204 GTTTTAGTTTCTTGTCGTTATTAC AATTTTATAATGTCTGTAAAACTAAAACATTGTTT spacer length: 

35 repeater length: 24
30058   1649264 GTTTTAGTTTCTTGTCGTTATTAC AAGGGATCTAGCCTGGCTAGAGAGCTTGCCGCTTTAATTA spacer 

length: 40 repeater length: 24
30059   1649329 GTTTTAGTTTCTTGTCGTTATTAC ATGGGTGCACCACCAGAAGTAGTAGAAGAGGTCGA spacer length: 

35 repeater length: 24
30060   1649389 GTTTTAGTTTCTTGTCGTTATTAC TGTATTGCCCACAATGTCCCGTTTTCGTTGTACAG spacer length: 

35 repeater length: 24
30061   1649449 GTTTTAGTTTCTTGTCGTTATTAC CAAGAGAAAGGAGCTAGGAAGAGGATCTTTTCCC spacer length: 

34 repeater length: 24
30062   1649508 GTTTTAGTTTCTTGTCGTTATTAC ATTAGGACTCGAAAAATTTATATAAAAAAAGACAT spacer length: 

35 repeater length: 24
30063   1649568 GTTTTAGTTTCTTGTCGTTATTAC TTCTCATCAACATTTGCTGTACAAATTTCATAATCA spacer length: 

36 repeater length: 24
30064   1649629 GTTTTAGTTTCTTGTCGTTATTAC ACCAGTCTTACTCAACAAGTCAGCCCTTACTTATAA spacer length: 

36 repeater length: 24
30065   1649690 GTTTTAGTTTCTTGTCGTTATTAC CTCAGTCAGATACGTCTTCTTTAGCTGGCTTATG spacer length: 

34 repeater length: 24



30066   1649749 GTTTTAGTTTCTTGTCGTTATTAC ATCGAGTGGAAGGCGTTAGACCCAGTAGCTGCCG spacer length: 
34 repeater length: 24

30067   1649808 GTTTTAGTTTCTTGTCGTTATTAC AGCCTGGATCTGAAGAAACATAACCATGAGATA spacer length: 33 
repeater length: 24

30068   1649866 GTTTTAGTTTCTTGTCGTTATTAC AGGTCAGGAATATAGATTATTCGTACTTTGCTA spacer length: 33 
repeater length: 24

30069   1649924 GTTTTAGTTTCTTGTCGTTATTAC AAGTCTTCAGAAAATCATCAACACGCATATACT spacer length: 33 
repeater length: 24

30070   1649982 GTTTTAGTTTCTTGTCGTTATTAC TTTGATTAAAATGGGTTGGTATGGCATAAAAAA spacer length: 33 
repeater length: 24

30071   1650040 GTTTTAGTTTCTTGTCGTTATTAC ATCGGAATTATAGGCGGATTTTTAACAATATTCCTAACA spacer 
length: 39 repeater length: 24

30072   1650104 GTTTTAGTTTCTTGTCGTTATTAC GGAGACAAAGTTTGTCTGTGCAATATATCCCA spacer length: 32 
repeater length: 24

30073   1650161 GTTTTAGTTTCTTGTCGTTATTAC AGAAAGAGGAACATAAGGTCTAGATCTTACCCA spacer length: 33 
repeater length: 24

30074   1650219 GTTTTAGTTTCTTGTCGTTATTAC TAATTCATCTTTATAGTGTAACTTTTTGAAATAA spacer length: 
34 repeater length: 24

30075   1650278 GTTTTAGTTTCTTGTCGTTATTAC AACTAAGAAAAATTCAGTCAGCAGTATTAACTACTACT spacer 
length: 38 repeater length: 24

30076   1650341 GTTTTAGTTTCTTGTCGTTATTAC TACACCAGTGAGAATGTCTTCCCGAAACTACAAGA spacer length: 
35 repeater length: 24

30077   1650401 GTTTTAGTTTCTTGTCGTTATTAC AATTGGCAACTAAGAAGTTTGTACAAATAACATA spacer length: 
34 repeater length: 24

30078   1650460 GTTTTAGTTTCTTGTCGTTATTAC GAATAGGGGATGCGATAAACCAGTTAGCACAACA spacer length: 
34 repeater length: 24

30079   1650519 GTTTTAGTTTCTTGTCGTTATTAC GGCATATAGAATTTTTCGCTTTGTTGCCTCTTTA spacer length: 
34 repeater length: 24

30080   1650578 GTTTTAGTTTCTTGTCGTTATTAC ATTCAATTTTTTTCGTTTTGTCGGTGAAAATAAA spacer length: 
34 repeater length: 24

30081   1650637 GTTTTAGTTTCTTGTCGTTATTAC GCTTGTGGTAACTATTCCATCGTCATCAGCAAT spacer length: 33 
repeater length: 24

30082   1650695 GTTTTAGTTTCTTGTCGTTATTAC AACGCATTATTGCTAATGCACGGTGCTAACAATCTA spacer length: 
36 repeater length: 24

30083   1650756 GTTTTAGTTTCTTGTCGTTATTAC GTTTAAAACGGTAAATAGATAAAACCAAGAAAAT spacer length: 
34 repeater length: 24

30084   1650815 GTTTTAGTTTCTTGTCGTTATTAC ACGTCTTGTGCTGACTTGTAAACATCGCTGTTCT spacer length: 
34 repeater length: 24

30085   1650874 GTTTTAGTTTCTTGTCGTTATTAC AAAGAAGTGCAAAAAAATGGCTACGGTGTACAT spacer length: 33 
repeater length: 24

30086   1650932 GTTTTAGTTTCTTGTCGTTATTAC ATGCATTCATTAAAGACTTAACAATTCAAGAGT spacer length: 33 
repeater length: 24

30087   1650990 GTTTTAGTTTCTTGTCGTTATTAC AAGTTTCTTAATTTATTACAGTTATATGAACAG spacer length: 33 
repeater length: 24

30088   1651048 GTTTTAGTTTCTTGTCGTTATTAC ACAATAGCCCGCAAATGTCAGTATCATCACGTTGT spacer length: 
35 repeater length: 24

30089   1651108 GTTTTAGTTTCTTGTCGTTATTAC AGATTTTATGAAACATTAACTATTTATTTTATCTA spacer length: 
35 repeater length: 24

30090   1651168 GTTTTAGTTTCTTGTCGTTATTAC ATTAATCAGATAGAAACTAGCAGTGTTTTTTATGT spacer length: 
35 repeater length: 24

30091   1651228 GTTTTAGTTTCTTGTCGTTATTAC ACCTTCACTTATTGAAGATGGGGCTGAAACAACTT spacer length: 
35 repeater length: 24

30092   1651288 GTTTTAGTTTCTTGTCGTTATTAC TTGGTTACTGATATTTTCTGAACTCCAGCAAATG spacer length: 
34 repeater length: 24

30093   1651347 GTTTTAGTTTCTTGTCGTTATTAC CGTTAAACAGACTAGGCTCAGGACAAGCATTCAC spacer length: 
34 repeater length: 24

30094   1651406 GTTTTAGTTTCTTGTCGTTATTAC AGCCCAAATCTGTTATCTCTTTAGAATGAAATTT spacer length: 
34 repeater length: 24

30095   1651465 GTTTTAGTTTCTTGTCGTTATTAC AGAGTACCTTTACCTAACCAGAGCGTCGTATATTA spacer length: 
35 repeater length: 24

30096   1651525 GTTTTAGTTTCTTGTCGTTATTAC TGTAGTCTTGCGCAATACCTGCGCTCTTTAGCAG spacer length: 
34 repeater length: 24

30097   1651584 GTTTTAGTTTCTTGTCGTTATTAC AGAAGCTATACAACGAGGCTATATAAATAAAAT spacer length: 33 
repeater length: 24

30098   1651642 GTTTTAGTTTCTTGTCGTTATTAC GTGAAGATGTCGATAGTGACGATAGCTGAGATAG spacer length: 
34 repeater length: 24

30099   1651701 GTTTTAGTTTCTTGTCGTTATTAC AAAGTAAGCCCGATAGTCCTTAGGTCAGGATCCCTTT spacer 
length: 37 repeater length: 24

30100   1651763 GTTTTAGTTTCTTGTCGTTATTAC TATATTTGGTCAAGTGTTTCTACAGCATTTTAA spacer length: 33 
repeater length: 24

30101   1651821 GTTTTAGTTTCTTGTCGTTATTAC GCAGAGTCTTTCGCTACGTCTTTCAGCGTCTCAA spacer length: 



34 repeater length: 24
30102   1651880 GTTTTAGTTTCTTGTCGTTATTAC GATCACAGTAATGCGTTATATAAAAAGGCAGAATTC spacer length: 

36 repeater length: 24
30103   1651941 GTTTTAGTTTCTTGTCGTTATTAC CTTTGATCAATTACTAAATTCTGTAATTGTGCCTCT spacer length: 

36 repeater length: 24
30104   1652002 GTTTTAGTTTCTTGTCGTTATTAC GTAGAAAGTCATAACCCAAAACTTCATTTTTTTGT spacer length: 

35 repeater length: 24
30105   1652062 GTTTTAGTTTCTTGTCGTTATTAC ACAGGCTGTACCAAGCTGTTAGCGATGTAGTTAA spacer length: 

34 repeater length: 24
30106   1652121 GTTTTAGTTTCTTGTCGTTATTAC AGCTCCCATTAAAATCACGACCACTCCAAATATC spacer length: 

34 repeater length: 24
30107   1652180 GTTTTAGTTTCTTGTCGTTATTAC AGTTATAATCTATCTCCGGAACATTAAAATATTTT spacer length: 

35 repeater length: 24
30108   1652240 GTTTTAGTTTCTTGTCGTTATTAC ATAGTTGGTGGGACGGAATGGAGAAACAGCTAAA spacer length: 

34 repeater length: 24
30109   1652299 GTTTTAGTTTCTTGTCGTTATTAC TATAAAAAAGCATTTGCACAGTCTTGGAAACCACTATT spacer 

length: 38 repeater length: 24
30110   1652362 GTTTTAGTTTCTTGTCGTTATTAC ATGCTCGCCCACCAGCACACCGGACAGATCGACAT spacer length: 

35 repeater length: 24
30111   1652422 GTTTTAGTTTCTTGTCGTTATTAC AACTGAAGGAACCTTGTAGAGCGGTATGCTTTGCTTCTTCT spacer 

length: 41 repeater length: 24
30112   1652488 GTTTTAGTTTCTTGTCGTTATTAC AACTGGAGCAACGTATTGTTGAATATAGCCCCTATG spacer length: 

36 repeater length: 24
30113   1652549 GTTTTAGTTTCTTGTCGTTATTAC AATGAGATATTCACTGAGGTCATGGAGCGTGAA spacer length: 33 

repeater length: 24
30114   1652607 GTTTTAGTTTCTTGTCGTTATTAC TTTCCTTATTTTTTAAGGAGGGAAATGGTCAGGCTAAA spacer 

length: 38 repeater length: 24
30115   1652670 GTTTTAGTTTCTTGTCGTTATTAC TACGGTAAACTGGGGAGTTAACTCAGCATCC spacer length: 31 

repeater length: 24
30116   1652726 GTTTTAGTTTCTTGTCGTTATTAC CTTTCGCATACTTCCTCGCCCTCCTTGAGATATTTTC spacer 

length: 37 repeater length: 24
30117   1652788 GTTTTAGTTTCTTGTCGTTATTAC TAGTCATGAAGTCGTAAAGTATTGTTAAGTATTCCT spacer length: 

36 repeater length: 24
30118   1652849 GTTTTAGTTTCTTGTCGTTATTAC TTTCCAGAGGTGGTGAAAAAGGGGCTTAGTCTCAA spacer length: 

35 repeater length: 24
30119   1652909 GTTTTAGTTTCTTGTCGTTATTAC GATGCCAGTCCTCGAGTTCCTCAGCTTCGTTTGTC spacer length: 

35 repeater length: 24
30120   1652969 GTTTTAGTTTCTTGTCGTTATTAC TCGCTTTCGGCTCAAAGCGAAACCCTATGGGGTTTTT spacer 

length: 37 repeater length: 24
30121   1653031 GTTTTAGTTTCTTGTCGTTATTAC AGTGTAACCGTGACTACGGGTTCGGCTACCGGAA spacer length: 

34 repeater length: 24
30122   1653090 GTTTTAGTTTCTTGTCGTTATTAC GGTTTTCGATTGGCCTTACTGGCGGTTCTATAT spacer length: 33 

repeater length: 24
30123   1653148 GTTTTAGTTTCTTGTCGTTATTAC ATAAAGTCCTTTTTCGTCGTAAAATACGTCCTT spacer length: 33 

repeater length: 24
30124   1653206 GTTTTAGTTTCTTGTCGTTATTAC TTCCCCGACACCGCCCAATCCCTCGGTAGTATAA spacer length: 

34 repeater length: 24
30125   1653265 GTTTTAGTTTCTTGTCGTTATTAC GAGTAAAGTCCATAAATAAACCCCGTAACTTACC spacer length: 

34 repeater length: 24
30126   1653324 GTTTTAGTTTCTTGTCGTTATTAC TGTTCCATATATTAACATAAGCTATGAAAATATAT spacer length: 

35 repeater length: 24
30127   1653384 GTTTTAGTTTCTTGTCGTTATTAC CTGGAGCTTCAATTTGTTACCAACCTTTTCCATGT spacer length: 

35 repeater length: 24
30128   1653444 GTTTTAGTTTCTTGTCGTTATTAC TTCACTTCGCTTTTGACGTAATTAAATTTTGTCAGT spacer length: 

36 repeater length: 24
30129   1653505 GTTTTAGTTTCTTGTCGTTATTAC TGTAACTATTTAAAATAGAATGATGAGAGAATGACA
30130   
30131   
30132   crispr 3
30133   1781914 CTTTCAATCCCTTATGGGATTCTTC CTACCTTTTGAGATGCTTTCACCGATCTATGTTAAAGCAA spacer 

length: 40 repeater length: 25
30134   1781980 CTTTCAATCCCTTATGGGATTCTTC CTCGTTTTCAATAAATGTCTATAGGGATGAATGTG spacer length: 

35 repeater length: 25
30135   1782041 CTTTCAATCCCTTATGGGATTCTTC GATACGTTGCAGGCAGATGATGAGAGATGATGATAT spacer 

length: 36 repeater length: 25
30136   1782103 CTTTCAATCCCTTATGGGATTCTTC TATTTATTATTCCCTTATCCTAAATTTGACGTTCTT
30137   
30138   
30139   crispr 4
30140   1821574 CTTTCAATCCCTTTTGGGATTCATC ATTATCGACTCCCTAGACGTTCACATAAGCGACAAGA spacer 

length: 37 repeater length: 25



30141   1821637 CTTTCAATCCCTTTTGGGATTCATC TAGCTCTAGCAGGAGAAGAGGCTAATGTTAGCAGAG spacer 
length: 36 repeater length: 25

30142   1821699 CTTTCAATCCCTTTTGGGATTCATC TGCGGAAATATGGAAAGAAGTATTATGAAAAAAGGAGAAA spacer 
length: 40 repeater length: 25

30143   1821765 CTTTCAATCCCTTTTGGGATTCATC TCTCGTATGACTTGCTGTCCAATGACATAATAAAC spacer length: 
35 repeater length: 25

30144   1821826 CTTTCAATCCCTTTTGGGATTCATC CTGTCATTAGCACAGGCTGGCATACTTTATTTATACC spacer 
length: 37 repeater length: 25

30145   1821889 CTTTCAATCCCTTTTGGGATTCATC AAAGTTCTAGTCAGCCAGCACCTGAAAATAGGGTGC spacer 
length: 36 repeater length: 25

30146   1821951 CTTTCAATCCCTTTTGGGATTCATC GAGTTTAAAAAGCTTTAAACAGTACGCAAACGATTTGA spacer 
length: 38 repeater length: 25

30147   1822015 CTTTCAATCCCTTTTGGGATTCATC TATGAACTAACAGATAAAGGGAAGAGAAGTGTTCCCAAAAC spacer 
length: 41 repeater length: 25

30148   1822082 CTTTCAATCCCTTTTGGGATTCATC CTTTAAGATTGAGCTTGACAAATATTTCTGTGAACAGA spacer 
length: 38 repeater length: 25

30149   1822146 CTTTCAATCCCTTTTGGGATTCATC TGTTTTTATATCCCTTGTCTTATTTTTCCCTTTCCTTG
30150   
30151   
30152   GCA_002215565.1_ASM221556v1_genomic.fna(findCrispr):
30153   START       REPEAT                           

SPACER                                             
30154   crispr 1
30155   1670965 GTAATAACGACAAGAAACTAAAA CATCTTCTCTGTCCTCTACTACTTTCTGCTCTTCTT spacer length: 

36 repeater length: 23
30156   1671025 GTAATAACGACAAGAAACTAAAA CTGAAAAGTTCATAAAAAAGTACCCTAACGTAGAAC spacer length: 

36 repeater length: 23
30157   1671085 GTAATAACGACAAGAAACTAAAA CAATTTTATGATATCGCTTTTGTTCAAGGAAACA spacer length: 34 

repeater length: 23
30158   1671143 GTAATAACGACAAGAAACTAAAA CAATTCTAAGTGCACAAGAAGGACTAGAAGAGGCAGGCC spacer 

length: 39 repeater length: 23
30159   1671206 GTAATAACGACAAGAAACTAAAA CTAATGCCCAGTAACATAGATGCCTCCTTGATTA spacer length: 34 

repeater length: 23
30160   1671264 GTAATAACGACAAGAAACTAAAA CAATTTGGATTGACGTCACCTCAAGATCTATTACC spacer length: 

35 repeater length: 23
30161   1671323 GTAATAACGACAAGAAACTAAAA CATATTTAAGCCTTACTCTTTACATTAAAAGTAACA spacer length: 

36 repeater length: 23
30162   1671383 GTAATAACGACAAGAAACTAAAA CTCGACGTTAGTCTTAGATTTTTATCATTTTTAGG spacer length: 

35 repeater length: 23
30163   1671442 GTAATAACGACAAGAAACTAAAA CTTGTGCTCTTTAATGTCAAACAGTGTGATCTAT spacer length: 34 

repeater length: 23
30164   1671500 GTAATAACGACAAGAAACTAAAA CACAGTGCATGAAGTAGCATCATATGTCGTAAGTG spacer length: 

35 repeater length: 23
30165   1671559 GTAATAACGACAAGAAACTAAAA CTCTCTGGGTTAAGTGCAAAGAGCACTGGGATTACA spacer length: 

36 repeater length: 23
30166   1671619 GTAATAACGACAAGAAACTAAAA CCAACAAGGCTGAGAAGATAGCAAAGAAGCTAGT spacer length: 34 

repeater length: 23
30167   1671677 GTAATAACGACAAGAAACTAAAA CTACAATAATTTCAGATTTCCAGTAAATGATACAAATT spacer 

length: 38 repeater length: 23
30168   1671739 GTAATAACGACAAGAAACTAAAA CTTGTCATTAAACTGACAACTTTGTCTCTGACCCAA spacer length: 

36 repeater length: 23
30169   1671799 GTAATAACGACAAGAAACTAAAA CAGTAGCGGTATACAAAAATGTATTTGTTGTGAT spacer length: 34 

repeater length: 23
30170   1671857 GTAATAACGACAAGAAACTAAAA CTGGCTCACAGGCATTAATACCTGCAAAGCCTAG spacer length: 34 

repeater length: 23
30171   1671915 GTAATAACGACAAGAAACTAAAA CAAAAGTTTGCCAATTTAGGTGCTGTGCAGGAAGCATTT spacer 

length: 39 repeater length: 23
30172   1671978 GTAATAACGACAAGAAACTAAAA CGAATAATTGTAGATCAGCCATCAACTTCCACAC spacer length: 34 

repeater length: 23
30173   1672036 GTAATAACGACAAGAAACTAAAA CAGAAAATGAGTAGTGAGATAAAGACAAAAAATAAG spacer length: 

36 repeater length: 23
30174   1672096 GTAATAACGACAAGAAACTAAAA CAATTTCTATATAATCCAAGAGACACAGAGAGGTTTCTA spacer 

length: 39 repeater length: 23
30175   1672159 GTAATAACGACAAGAAACTAAAA CTACATTACTTTTAGAAATATAGTATGAGCGTAACAT spacer length: 

37 repeater length: 23
30176   1672220 GTAATAACGACAAGAAACTAAAA CCAGTACACAAAGTGGATAGGAAAAGTCAACAA spacer length: 33 

repeater length: 23
30177   1672277 GTAATAACGACAAGAAACTAAAA CATCGTATATTATATTGGGGCAGAAAAAATGAATGA spacer length: 

36 repeater length: 23
30178   1672337 GTAATAACGACAAGAAACTAAAA CCAGGTTCAATTTCAGTAAATAATGGCATTACAA spacer length: 34 

repeater length: 23



30179   1672395 GTAATAACGACAAGAAACTAAAA CAACATCAGACTTTTGCACTTTTATTAGAAGGCTTTGG spacer 
length: 38 repeater length: 23

30180   1672457 GTAATAACGACAAGAAACTAAAA CGATACATTGCATATATTGGCAATCAGCAATACA spacer length: 34 
repeater length: 23

30181   1672515 GTAATAACGACAAGAAACTAAAA CACTATATATTGTTTGGAGCTTATCATAAACTTCAT spacer length: 
36 repeater length: 23

30182   1672575 GTAATAACGACAAGAAACTAAAA CCTGAATAGAGAGATGATAGAAGAAACGGTAAGT spacer length: 34 
repeater length: 23

30183   1672633 GTAATAACGACAAGAAACTAAAA CTCAGCCTCTAATTCTGCTGCAACTTCCATCAATTTCCT spacer 
length: 39 repeater length: 23

30184   1672696 GTAATAACGACAAGAAACTAAAA CATTAATTCCAAAGGACATTGAGAAGAAATTTGGCTTAA spacer 
length: 39 repeater length: 23

30185   1672759 GTAATAACGACAAGAAACTAAAA CATATGAGCAACAGCAACTCAAATCTTTATATGAAGT spacer length: 
37 repeater length: 23

30186   1672820 GTAATAACGACAAGAAACTAAAA CCACCAAAGAGTTTTTGTCCAAAGCCTTTTATGG spacer length: 34 
repeater length: 23

30187   1672878 GTAATAACGACAAGAAACTAAAA CCAGTCTCAATGTCTTTATGAGACAATTCTATATCCA spacer length: 
37 repeater length: 23

30188   1672939 GTAATAACGACAAGAAACTAAAA CGCACTTCTACTTGCTTAACGCTATAGCAAGCAAGA spacer length: 
36 repeater length: 23

30189   1672999 GTAATAACGACAAGAAACTAAAA CGTTCATCAACCTCATGCTGAGTAAGACTATTAGTATG spacer 
length: 38 repeater length: 23

30190   1673061 GTAATAACGACAAGAAACTAAAA CCTCGTATTCGTAAAAGCCCTCGTGGGTGGTGACGA spacer length: 
36 repeater length: 23

30191   1673121 GTAATAACGACAAGAAACTAAAA ACTTTACAACTAATTTTTTCAGGAAAACAAATTGA spacer length: 
35 repeater length: 23

30192   1673180 GTAATAACGACAAGAAACTAAAA CTATGTCTTAGATAGTTGAAAAAGCTAAAGCTTT spacer length: 34 
repeater length: 23

30193   1673238 GTAATAACGACAAGAAACTAAAA CGAATGTGTCCCCCTAGAGGTTTTCACCAAACAACC spacer length: 
36 repeater length: 23

30194   1673298 GTAATAACGACAAGAAACTAAAA CAAAAAACCTTTAACCTCTATCGAATGCTGTCAAAA spacer length: 
36 repeater length: 23

30195   1673358 GTAATAACGACAAGAAACTAAAA CAACGTTACGACCACTACTACTCAGAAGAAGATAG spacer length: 
35 repeater length: 23

30196   1673417 GTAATAACGACAAGAAACTAAAA CGAGGGATGAAGGCAAATCAGTATCAGCAATAGTAGA spacer length: 
37 repeater length: 23

30197   1673478 GTAATAACGACAAGAAACTAAAA CGAAGTAGAACAGCTGTTTTTCAGGATTGAAATTA spacer length: 
35 repeater length: 23

30198   1673537 GTAATAACGACAAGAAACTAAAA CAAGAGAATACTTTCTCGCCTCAGCAAGAATCGTATCAA spacer 
length: 39 repeater length: 23

30199   1673600 GTAATAACGACAAGAAACTAAAA CGTATGTGGGAGAGCTTTATGAGTGGTAAGACACA spacer length: 
35 repeater length: 23

30200   1673659 GTAATAACGACAAGAAACTAAAA CATGCAGGTACTATACTGAGCCTGATGAACAGC spacer length: 33 
repeater length: 23

30201   1673716 GTAATAACGACAAGAAACTAAAA CAAATTTAAGGAAAATGGAGTGTATGTATATAAA spacer length: 34 
repeater length: 23

30202   1673774 GTAATAACGACAAGAAACTAAAA CCTCAATTATTTTCAATGCTTTTTCTTTTTCGTTG spacer length: 
35 repeater length: 23

30203   1673833 GTAATAACGACAAGAAACTAAAA CACATCAGCACTTATGGATACTACGCCATGCTCATC spacer length: 
36 repeater length: 23

30204   1673893 GTAATAACGACAAGAAACTAAAA CACTATTACTTTTGAAAATATGTAGATAAGACTGG spacer length: 
35 repeater length: 23

30205   1673952 GTAATAACGACAAGAAACTAAAA TGGATTGACGTCACCTCAAGATCTATTACCTGTAA
30206   
30207   
30208   crispr 2
30209   1650672 GTTTTAGTTTCTTGTCGTTATTAC ATCATTGGAATTGGGCTAGCCCTATTTTTCTTGAT spacer length: 

35 repeater length: 24
30210   1650732 GTTTTAGTTTCTTGTCGTTATTAC AGTTGGTAGTGGGCAGATATCTAGCCCTGACCAC spacer length: 

34 repeater length: 24
30211   1650791 GTTTTAGTTTCTTGTCGTTATTAC TGATGTCGAATACCGGAGTCAAGATGTTGATGAAA spacer length: 

35 repeater length: 24
30212   1650851 GTTTTAGTTTCTTGTCGTTATTAC AAATAACGAAGATTTAAGTGGTTTTGAACCAAGAGA spacer length: 

36 repeater length: 24
30213   1650912 GTTTTAGTTTCTTGTCGTTATTAC TGATCACATGTTTTATCGGTAGTACATAATGTAGAA spacer length: 

36 repeater length: 24
30214   1650973 GTTTTAGTTTCTTGTCGTTATTAC GAGGAGTTTGATAAACTTTTGGAATTTCTTGAGA spacer length: 

34 repeater length: 24
30215   1651032 GTTTTAGTTTCTTGTCGTTATTAC GAAATATAGCAAGAGTTCTGTGGTCGCTATATT spacer length: 33 

repeater length: 24
30216   1651090 GTTTTAGTTTCTTGTCGTTATTAC ATCATTAGCACGATATTTCATCATCACTGCAGTAAT spacer length: 



36 repeater length: 24
30217   1651151 GTTTTAGTTTCTTGTCGTTATTAC CTCAAAAATATAATGCGTAAGCTTAAATACCCAA spacer length: 

34 repeater length: 24
30218   1651210 GTTTTAGTTTCTTGTCGTTATTAC TTTTTATTCTATATTTGAATAAAGCATAAAGTAAT spacer length: 

35 repeater length: 24
30219   1651270 GTTTTAGTTTCTTGTCGTTATTAC CTAATATTAATGGCAGTAGAAGTCTCGAACAACA spacer length: 

34 repeater length: 24
30220   1651329 GTTTTAGTTTCTTGTCGTTATTAC TATCTCGCAATAAATGAGAGAGAGTCGGCGAGTG spacer length: 

34 repeater length: 24
30221   1651388 GTTTTAGTTTCTTGTCGTTATTAC TATGTTTGTTGTATTGCTAGCGTAATATTGTATTAC spacer length: 

36 repeater length: 24
30222   1651449 GTTTTAGTTTCTTGTCGTTATTAC ACACAATATCTTAGTCATTACTGGAATGACTACAA spacer length: 

35 repeater length: 24
30223   1651509 GTTTTAGTTTCTTGTCGTTATTAC ATCATTAGCACGATATTTCATCATCACTGCAGTAAT spacer length: 

36 repeater length: 24
30224   1651570 GTTTTAGTTTCTTGTCGTTATTAC TGTAGTAAATTGATATAATCGGATTGAAGAGAGT spacer length: 

34 repeater length: 24
30225   1651629 GTTTTAGTTTCTTGTCGTTATTAC AGGGATATCTGGAAGTAATACACCAGTACTATA spacer length: 33 

repeater length: 24
30226   1651687 GTTTTAGTTTCTTGTCGTTATTAC GCCATTCAACTCAAAACTTATAGAAGATTACGAAAT spacer length: 

36 repeater length: 24
30227   1651748 GTTTTAGTTTCTTGTCGTTATTAC CCAAATGCTAAAAATAGAAAAGGTAGGAGAGTTATT spacer length: 

36 repeater length: 24
30228   1651809 GTTTTAGTTTCTTGTCGTTATTAC 

CGGTCTTCCAAAATTACTTAATGCTCTTGATAATAAAGTTTTAGTTTCTTGTCGTTATTGCTAAGGCTAATTTTGATCGATAAAGA
TGAAGAAGAAA spacer length: 97 repeater length: 24

30229   1651931 GTTTTAGTTTCTTGTCGTTATTAC TATCTAACCCTCTCTTTTTCAACTCTTTGAAGATAAA spacer 
length: 37 repeater length: 24

30230   1651993 GTTTTAGTTTCTTGTCGTTATTAC CCTCCCTGATATTCACCTTCTCCATTTCCTGTAGCA spacer length: 
36 repeater length: 24

30231   1652054 GTTTTAGTTTCTTGTCGTTATTAC ACCAACTCTCAATTACTCATAATATTCAAACTAAA spacer length: 
35 repeater length: 24

30232   1652114 GTTTTAGTTTCTTGTCGTTATTAC ATTCCGACTTGCTTAAATTCAGCTTTTTTGTACA spacer length: 
34 repeater length: 24

30233   1652173 GTTTTAGTTTCTTGTCGTTATTAC ACAGTAGTAGCTCCGGCTGTCATTCCTAATAATA spacer length: 
34 repeater length: 24

30234   1652232 GTTTTAGTTTCTTGTCGTTATTAC AAATGATATAAAAAATGAACAACAGAATATAAA spacer length: 33 
repeater length: 24

30235   1652290 GTTTTAGTTTCTTGTCGTTATTAC AACAAGAATTGATGAAGTATTCAAAAGAGCGATATGA spacer 
length: 37 repeater length: 24

30236   1652352 GTTTTAGTTTCTTGTCGTTATTAC CTTTCAGAGGGCGAGATCGCAGAGTACTTGAGAATAGC spacer 
length: 38 repeater length: 24

30237   1652415 GTTTTAGTTTCTTGTCGTTATTAC ATTTCTGCAAATGTATAATACATCAATTTTATAA spacer length: 
34 repeater length: 24

30238   1652474 GTTTTAGTTTCTTGTCGTTATTAC GCATCAGCAATTATGGAAGTCGCTAGATATTACT spacer length: 
34 repeater length: 24

30239   1652533 GTTTTAGTTTCTTGTCGTTATTAC AGGAATGTGTACAACAGCTATAAAAAAAGAAAGAATTG spacer 
length: 38 repeater length: 24

30240   1652596 GTTTTAGTTTCTTGTCGTTATTAC TTTGGAATATCTTGCGAGGCGAGGGTGAGTGAACC spacer length: 
35 repeater length: 24

30241   1652656 GTTTTAGTTTCTTGTCGTTATTAC AATAAAAGGAGATTTCATAGACTCTATTCTCAAA spacer length: 
34 repeater length: 24

30242   1652715 GTTTTAGTTTCTTGTCGTTATTAC TTGTTCTAGAAGTGGCGCATTAAACGGCAGTTTTT spacer length: 
35 repeater length: 24

30243   1652775 GTTTTAGTTTCTTGTCGTTATTAC GAGAGACAAAATTTCCAAGTAAGTGACTCTGAAAAT spacer length: 
36 repeater length: 24

30244   1652836 GTTTTAGTTTCTTGTCGTTATTAC AATATACGCTGCATAATATACGCTCTCTTACGCTAA spacer length: 
36 repeater length: 24

30245   1652897 GTTTTAGTTTCTTGTCGTTATTAC AGAGTGGCATACCTTATTTGTTTTGTTGAGTTATGAA spacer 
length: 37 repeater length: 24

30246   1652959 GTTTTAGTTTCTTGTCGTTATTAC TTCCATTTTCTTCATAAGTAGCATCTCTCAACAA spacer length: 
34 repeater length: 24

30247   1653018 GTTTTAGTTTCTTGTCGTTATTAC ATAACAATTGTCGGTAACTTATTTAGACGCTT spacer length: 32 
repeater length: 24

30248   1653075 GTTTTAGTTTCTTGTCGTTATTAC TTTGATACGATTACAATAAAGTTCACTTAAAGTAGA spacer length: 
36 repeater length: 24

30249   1653136 GTTTTAGTTTCTTGTCGTTATTAC AAAGTCTATTTTTATTTTATCTTTATCTATCAG spacer length: 33 
repeater length: 24

30250   1653194 GTTTTAGTTTCTTGTCGTTATTAC ATTGGATAGTCAGTACCAAAAGGTACATTAAGCCAC spacer length: 
36 repeater length: 24

30251   1653255 GTTTTAGTTTCTTGTCGTTATTAC ATCATTAATAGAATACGAAAAGCTAAAAGCAAAAA spacer length: 



35 repeater length: 24
30252   1653315 GTTTTAGTTTCTTGTCGTTATTAC ATGTAGATAACATCACTATATTGATAAAGAGACTCG spacer length: 

36 repeater length: 24
30253   1653376 GTTTTAGTTTCTTGTCGTTATTAC AAAATCATTGAACTATAATGTAGATCTTGCAGT spacer length: 33 

repeater length: 24
30254   1653434 GTTTTAGTTTCTTGTCGTTATTAC TTTCCAGCCCAGCCTCTTTGCAGCTTCTAGCCTA spacer length: 

34 repeater length: 24
30255   1653493 GTTTTAGTTTCTTGTCGTTATTAC ATCTAGTGAGACAAAAAGAACCTCAGTCTCAGAGT spacer length: 

35 repeater length: 24
30256   1653553 GTTTTAGTTTCTTGTCGTTATTAC TTCCTTATACACATCAAGTAACACAGGCGAGTTCAT spacer length: 

36 repeater length: 24
30257   1653614 GTTTTAGTTTCTTGTCGTTATTAC TGCGGGATACTACTTCGCCCCAAGTTCTGTAAAGA spacer length: 

35 repeater length: 24
30258   1653674 GTTTTAGTTTCTTGTCGTTATTAC TGGTGAACTGGTACAGATACATCCTTATGAAGA spacer length: 33 

repeater length: 24
30259   1653732 GTTTTAGTTTCTTGTCGTTATTAC CCATTACTGGACAAAGACTATGTCATCACAGCTGGT spacer length: 

36 repeater length: 24
30260   1653793 GTTTTAGTTTCTTGTCGTTATTAC TTAACACTGGTTGAATTCGCAAGGAAAGTGATAGG spacer length: 

35 repeater length: 24
30261   1653853 GTTTTAGTTTCTTGTCGTTATTAC AGATATTTAGCGTTAAAACTGCAGGAGACAGGGGCA spacer length: 

36 repeater length: 24
30262   1653914 GTTTTAGTTTCTTGTCGTTATTAC AAGTTTTTGATATCTGTCCCTGCAGTGTCTAGT spacer length: 33 

repeater length: 24
30263   1653972 GTTTTAGTTTCTTGTCGTTATTAC CTTCATACTCATACCAATTGTAAGTGTTTCCTTGTGTTG spacer 

length: 39 repeater length: 24
30264   1654036 GTTTTAGTTTCTTGTCGTTATTAC TCTTGGAAAGACCTTAAAAAAAGGATTGATTTAT spacer length: 

34 repeater length: 24
30265   1654095 GTTTTAGTTTCTTGTCGTTATTAC TCGCATGCCTTAAATCGATCGTTTTCTCTACATC spacer length: 

34 repeater length: 24
30266   1654154 GTTTTAGTTTCTTGTCGTTATTAC TACGCTCCATGCCCAGCTGTGCTCTCATCAACACATA spacer 

length: 37 repeater length: 24
30267   1654216 GTTTTAGTTTCTTGTCGTTATTAC GCGAGAAAGACTTCTACTGGGGCGCCGAATTTAA spacer length: 

34 repeater length: 24
30268   1654275 GTTTTAGTTTCTTGTCGTTATTAC ATCGCTGAGATCCTAGCGACTTTCTACCTGCCCGA spacer length: 

35 repeater length: 24
30269   1654335 GTTTTAGTTTCTTGTCGTTATTAC CGCTAAAGAACGCCCTAAGGGAAGCCTTCAAAT spacer length: 33 

repeater length: 24
30270   1654393 GTTTTAGTTTCTTGTCGTTATTAC TATCGCCTCACGCCATCTCTTTGGCGTGGTATAA spacer length: 

34 repeater length: 24
30271   1654452 GTTTTAGTTTCTTGTCGTTATTAC AAGTCGCAAAAGAACTGCTAGACAAATTTGACAGTGA spacer 

length: 37 repeater length: 24
30272   1654514 GTTTTAGTTTCTTGTCGTTATTAC TGACTTATTTTTTGTCTTAACTTCACTACTCATTTTC spacer 

length: 37 repeater length: 24
30273   1654576 GTTTTAGTTTCTTGTCGTTATTAC AAAGAACTCATTATCTTTAAGGACAAAGTCAGGGG spacer length: 

35 repeater length: 24
30274   1654636 GTTTTAGTTTCTTGTCGTTATTAC TTCCCCTGCGGATACTTCTGCCTCAATTTGGTCAC spacer length: 

35 repeater length: 24
30275   1654696 GTTTTAGTTTCTTGTCGTTATTAC AAACCTTTTCAGAGGCTTACCTCATCAATGTGGA spacer length: 

34 repeater length: 24
30276   1654755 GTTTTAGTTTCTTGTCGTTATTAC AAAGAAAAAGAAAAGGCGGGGGCGAGGGCATGG spacer length: 33 

repeater length: 24
30277   1654813 GTTTTAGTTTCTTGTCGTTATTAC TCTGTGTAACGTATCAGCAATGCGCTTTGTTATA spacer length: 

34 repeater length: 24
30278   1654872 GTTTTAGTTTCTTGTCGTTATTAC GCGGATTTCCACTGTTTCCAGCCTGAGCTTGGG spacer length: 33 

repeater length: 24
30279   1654930 GTTTTAGTTTCTTGTCGTTATTAC AGCAAATTTTTAACAAATGTATTCCATTCTTGAAG spacer length: 

35 repeater length: 24
30280   1654990 GTTTTAGTTTCTTGTCGTTATTAC AATTTTATAATGTCTGTAAAACTAAAACATTGTTT spacer length: 

35 repeater length: 24
30281   1655050 GTTTTAGTTTCTTGTCGTTATTAC AAGGGATCTAGCCTGGCTAGAGAGCTTGCCGCTTTAATTA spacer 

length: 40 repeater length: 24
30282   1655115 GTTTTAGTTTCTTGTCGTTATTAC ATGGGTGCACCACCAGAAGTAGTAGAAGAGGTCGA spacer length: 

35 repeater length: 24
30283   1655175 GTTTTAGTTTCTTGTCGTTATTAC TGTATTGCCCACAATGTCCCGTTTTCGTTGTACAG spacer length: 

35 repeater length: 24
30284   1655235 GTTTTAGTTTCTTGTCGTTATTAC CAAGAGAAAGGAGCTAGGAAGAGGATCTTTTCCC spacer length: 

34 repeater length: 24
30285   1655294 GTTTTAGTTTCTTGTCGTTATTAC ATTAGGACTCGAAAAATTTATATAAAAAAAGACAT spacer length: 

35 repeater length: 24
30286   1655354 GTTTTAGTTTCTTGTCGTTATTAC TTCTCATCAACATTTGCTGTACAAATTTCATAATCA spacer length: 

36 repeater length: 24



30287   1655415 GTTTTAGTTTCTTGTCGTTATTAC ACCAGTCTTACTCAACAAGTCAGCCCTTACTTATAA spacer length: 
36 repeater length: 24

30288   1655476 GTTTTAGTTTCTTGTCGTTATTAC CTCAGTCAGATACGTCTTCTTTAGCTGGCTTATG spacer length: 
34 repeater length: 24

30289   1655535 GTTTTAGTTTCTTGTCGTTATTAC ATCGAGTGGAAGGCGTTAGACCCAGTAGCTGCCG spacer length: 
34 repeater length: 24

30290   1655594 GTTTTAGTTTCTTGTCGTTATTAC AGCCTGGATCTGAAGAAACATAACCATGAGATA spacer length: 33 
repeater length: 24

30291   1655652 GTTTTAGTTTCTTGTCGTTATTAC AGGTCAGGAATATAGATTATTCGTACTTTGCTA spacer length: 33 
repeater length: 24

30292   1655710 GTTTTAGTTTCTTGTCGTTATTAC AAGTCTTCAGAAAATCATCAACACGCATATACT spacer length: 33 
repeater length: 24

30293   1655768 GTTTTAGTTTCTTGTCGTTATTAC TTTGATTAAAATGGGTTGGTATGGCATAAAAAA spacer length: 33 
repeater length: 24

30294   1655826 GTTTTAGTTTCTTGTCGTTATTAC ATCGGAATTATAGGCGGATTTTTAACAATATTCCTAACA spacer 
length: 39 repeater length: 24

30295   1655890 GTTTTAGTTTCTTGTCGTTATTAC GGAGACAAAGTTTGTCTGTGCAATATATCCCA spacer length: 32 
repeater length: 24

30296   1655947 GTTTTAGTTTCTTGTCGTTATTAC AGAAAGAGGAACATAAGGTCTAGATCTTACCCA spacer length: 33 
repeater length: 24

30297   1656005 GTTTTAGTTTCTTGTCGTTATTAC TAATTCATCTTTATAGTGTAACTTTTTGAAATAA spacer length: 
34 repeater length: 24

30298   1656064 GTTTTAGTTTCTTGTCGTTATTAC AACTAAGAAAAATTCAGTCAGCAGTATTAACTACTACT spacer 
length: 38 repeater length: 24

30299   1656127 GTTTTAGTTTCTTGTCGTTATTAC TACACCAGTGAGAATGTCTTCCCGAAACTACAAGA spacer length: 
35 repeater length: 24

30300   1656187 GTTTTAGTTTCTTGTCGTTATTAC AATTGGCAACTAAGAAGTTTGTACAAATAACATA spacer length: 
34 repeater length: 24

30301   1656246 GTTTTAGTTTCTTGTCGTTATTAC GAATAGGGGATGCGATAAACCAGTTAGCACAACA spacer length: 
34 repeater length: 24

30302   1656305 GTTTTAGTTTCTTGTCGTTATTAC GGCATATAGAATTTTTCGCTTTGTTGCCTCTTTA spacer length: 
34 repeater length: 24

30303   1656364 GTTTTAGTTTCTTGTCGTTATTAC ATTCAATTTTTTTCGTTTTGTCGGTGAAAATAAA spacer length: 
34 repeater length: 24

30304   1656423 GTTTTAGTTTCTTGTCGTTATTAC GCTTGTGGTAACTATTCCATCGTCATCAGCAAT spacer length: 33 
repeater length: 24

30305   1656481 GTTTTAGTTTCTTGTCGTTATTAC AACGCATTATTGCTAATGCACGGTGCTAACAATCTA spacer length: 
36 repeater length: 24

30306   1656542 GTTTTAGTTTCTTGTCGTTATTAC GTTTAAAACGGTAAATAGATAAAACCAAGAAAAT spacer length: 
34 repeater length: 24

30307   1656601 GTTTTAGTTTCTTGTCGTTATTAC ACGTCTTGTGCTGACTTGTAAACATCGCTGTTCT spacer length: 
34 repeater length: 24

30308   1656660 GTTTTAGTTTCTTGTCGTTATTAC AAAGAAGTGCAAAAAAATGGCTACGGTGTACAT spacer length: 33 
repeater length: 24

30309   1656718 GTTTTAGTTTCTTGTCGTTATTAC ATGCATTCATTAAAGACTTAACAATTCAAGAGT spacer length: 33 
repeater length: 24

30310   1656776 GTTTTAGTTTCTTGTCGTTATTAC AAGTTTCTTAATTTATTACAGTTATATGAACAG spacer length: 33 
repeater length: 24

30311   1656834 GTTTTAGTTTCTTGTCGTTATTAC ACAATAGCCCGCAAATGTCAGTATCATCACGTTGT spacer length: 
35 repeater length: 24

30312   1656894 GTTTTAGTTTCTTGTCGTTATTAC AGATTTTATGAAACATTAACTATTTATTTTATCTA spacer length: 
35 repeater length: 24

30313   1656954 GTTTTAGTTTCTTGTCGTTATTAC ATTAATCAGATAGAAACTAGCAGTGTTTTTTATGT spacer length: 
35 repeater length: 24

30314   1657014 GTTTTAGTTTCTTGTCGTTATTAC ACCTTCACTTATTGAAGATGGGGCTGAAACAACTT spacer length: 
35 repeater length: 24

30315   1657074 GTTTTAGTTTCTTGTCGTTATTAC TTGGTTACTGATATTTTCTGAACTCCAGCAAATG spacer length: 
34 repeater length: 24

30316   1657133 GTTTTAGTTTCTTGTCGTTATTAC CGTTAAACAGACTAGGCTCAGGACAAGCATTCAC spacer length: 
34 repeater length: 24

30317   1657192 GTTTTAGTTTCTTGTCGTTATTAC AGCCCAAATCTGTTATCTCTTTAGAATGAAATTT spacer length: 
34 repeater length: 24

30318   1657251 GTTTTAGTTTCTTGTCGTTATTAC AGAGTACCTTTACCTAACCAGAGCGTCGTATATTA spacer length: 
35 repeater length: 24

30319   1657311 GTTTTAGTTTCTTGTCGTTATTAC TGTAGTCTTGCGCAATACCTGCGCTCTTTAGCAG spacer length: 
34 repeater length: 24

30320   1657370 GTTTTAGTTTCTTGTCGTTATTAC AGAAGCTATACAACGAGGCTATATAAATAAAAT spacer length: 33 
repeater length: 24

30321   1657428 GTTTTAGTTTCTTGTCGTTATTAC GTGAAGATGTCGATAGTGACGATAGCTGAGATAG spacer length: 
34 repeater length: 24

30322   1657487 GTTTTAGTTTCTTGTCGTTATTAC AAAGTAAGCCCGATAGTCCTTAGGTCAGGATCCCTTT spacer 



length: 37 repeater length: 24
30323   1657549 GTTTTAGTTTCTTGTCGTTATTAC TATATTTGGTCAAGTGTTTCTACAGCATTTTAA spacer length: 33 

repeater length: 24
30324   1657607 GTTTTAGTTTCTTGTCGTTATTAC GCAGAGTCTTTCGCTACGTCTTTCAGCGTCTCAA spacer length: 

34 repeater length: 24
30325   1657666 GTTTTAGTTTCTTGTCGTTATTAC GATCACAGTAATGCGTTATATAAAAAGGCAGAATTC spacer length: 

36 repeater length: 24
30326   1657727 GTTTTAGTTTCTTGTCGTTATTAC CTTTGATCAATTACTAAATTCTGTAATTGTGCCTCT spacer length: 

36 repeater length: 24
30327   1657788 GTTTTAGTTTCTTGTCGTTATTAC GTAGAAAGTCATAACCCAAAACTTCATTTTTTTGT spacer length: 

35 repeater length: 24
30328   1657848 GTTTTAGTTTCTTGTCGTTATTAC ACAGGCTGTACCAAGCTGTTAGCGATGTAGTTAA spacer length: 

34 repeater length: 24
30329   1657907 GTTTTAGTTTCTTGTCGTTATTAC AGCTCCCATTAAAATCACGACCACTCCAAATATC spacer length: 

34 repeater length: 24
30330   1657966 GTTTTAGTTTCTTGTCGTTATTAC AGTTATAATCTATCTCCGGAACATTAAAATATTTT spacer length: 

35 repeater length: 24
30331   1658026 GTTTTAGTTTCTTGTCGTTATTAC ATAGTTGGTGGGACGGAATGGAGAAACAGCTAAA spacer length: 

34 repeater length: 24
30332   1658085 GTTTTAGTTTCTTGTCGTTATTAC TATAAAAAAGCATTTGCACAGTCTTGGAAACCACTATT spacer 

length: 38 repeater length: 24
30333   1658148 GTTTTAGTTTCTTGTCGTTATTAC ATGCTCGCCCACCAGCACACCGGACAGATCGACAT spacer length: 

35 repeater length: 24
30334   1658208 GTTTTAGTTTCTTGTCGTTATTAC AACTGAAGGAACCTTGTAGAGCGGTATGCTTTGCTTCTTCT spacer 

length: 41 repeater length: 24
30335   1658274 GTTTTAGTTTCTTGTCGTTATTAC AACTGGAGCAACGTATTGTTGAATATAGCCCCTATG spacer length: 

36 repeater length: 24
30336   1658335 GTTTTAGTTTCTTGTCGTTATTAC AATGAGATATTCACTGAGGTCATGGAGCGTGAA spacer length: 33 

repeater length: 24
30337   1658393 GTTTTAGTTTCTTGTCGTTATTAC TTTCCTTATTTTTTAACGAGGGAAATGGTCAGGCTAAA spacer 

length: 38 repeater length: 24
30338   1658456 GTTTTAGTTTCTTGTCGTTATTAC TACGGTAAACTGGGGAGTTAACTCAGCATCC spacer length: 31 

repeater length: 24
30339   1658512 GTTTTAGTTTCTTGTCGTTATTAC CTTTCGCATACTTCCTCGCCCTCCTTGAGATATTTTC spacer 

length: 37 repeater length: 24
30340   1658574 GTTTTAGTTTCTTGTCGTTATTAC TAAGCCTTACTCTTTACATTAAAAGTAACAAGTAATA
30341   
30342   
30343   crispr 3
30344   1786265 CTTTCAATCCCTTATGGGATTCTTC CTACCTTTTGAGATGCTTTCACCGATCTATGTTAAAGCAA spacer 

length: 40 repeater length: 25
30345   1786331 CTTTCAATCCCTTATGGGATTCTTC CTCGTTTTCAATAAATGTCTATAGGGATGAATGTG spacer length: 

35 repeater length: 25
30346   1786392 CTTTCAATCCCTTATGGGATTCTTC GATACGTTGCAGGCAGATGATGAGAGATGATGATAT spacer 

length: 36 repeater length: 25
30347   1786454 CTTTCAATCCCTTATGGGATTCTTC TTAAACTGACAACTTTGTCTCTGACCCAAAGTAATA
30348   
30349   
30350   crispr 4
30351   1825925 CTTTCAATCCCTTTTGGGATTCATC ATTATCGACTCCCTAGACGTTCACATAAGCGACAAGA spacer 

length: 37 repeater length: 25
30352   1825988 CTTTCAATCCCTTTTGGGATTCATC TAGCTCTAGCAGGAGAAGAGGCTAATGTTAGCAGAG spacer 

length: 36 repeater length: 25
30353   1826050 CTTTCAATCCCTTTTGGGATTCATC TGCGGAAATATGGAAAGAAGTATTATGAAAAAAGGAGAAA spacer 

length: 40 repeater length: 25
30354   1826116 CTTTCAATCCCTTTTGGGATTCATC TCTCGTATGACTTGCTGTCCAATGACATAATAAAC spacer length: 

35 repeater length: 25
30355   1826177 CTTTCAATCCCTTTTGGGATTCATC CTGTCATTAGCACAGGCTGGCATACTTTATTTATACC spacer 

length: 37 repeater length: 25
30356   1826240 CTTTCAATCCCTTTTGGGATTCATC AAAGTTCTAGTCAGCCAGCACCTGAAAATAGGGTGC spacer 

length: 36 repeater length: 25
30357   1826302 CTTTCAATCCCTTTTGGGATTCATC GAGTTTAAAAAGCTTTAAACAGTACGCAAACGATTTGA spacer 

length: 38 repeater length: 25
30358   1826366 CTTTCAATCCCTTTTGGGATTCATC TATGAACTAACAGATAAAGGGAAGAGAAGTGTTCCCAAAAC spacer 

length: 41 repeater length: 25
30359   1826433 CTTTCAATCCCTTTTGGGATTCATC CTTTAAGATTGAGCTTGACAAATATTTCTGTGAACAGA spacer 

length: 38 repeater length: 25
30360   1826497 CTTTCAATCCCTTTTGGGATTCATC ACAGGCATTAATACCTGCAAAGCCTAGGGTAATAACGA
30361   
30362   
30363   GCA_002356395.1_ASM235639v1_genomic.fna(findCrispr):



30364   START       REPEAT                           
SPACER                                             

30365   crispr 1
30366   1251732 TACACTTGAAATGAATGTCTC AAAAAATCGAGATCAATTAATACTAAG spacer length: 27 repeater 

length: 21
30367   1251781 TACACTTGAAATGAATGTCTC TCTTACAGGTCACCAGAATCATGGCCAGA spacer length: 29 

repeater length: 21
30368   1251832 TACACTTGAAATGAATGTCTC TAACATGGCGGATTTTTTCTTTATTTGGC
30369   
30370   
30371   crispr 2
30372   637756 TGGTGATGGTATTGTTACAGAT 

AGTATTATTATCTGATCCAAGTAGGTAGATCCCCTCGTAGCTGTTGCTGGTGATAGTATTGTTACAAATAATATTACATGATCCAT
CATATAGGCCGATTCCATAGCCGTTG spacer length: 112 repeater length: 22

30373   637891 TGGTGATGGTATTGTTACAGAT GGTGTTATTACCTGATCCACTATGTAGGTAGATTCCCTCCTCGCCGTTG 
spacer length: 49 repeater length: 22

30374   637963 TGGTGATGGTATTGTTACAGAT GGTGTTATTACCTGATCCACTATGTAGGTAGATTCCCTCCTCGCCGTTG 
spacer length: 49 repeater length: 22

30375   638035 TGGTGATGGTATTGTTACAGAT GCATCCATCAGAAAAAGACCACTAACCCTGCAGCCTCCCACCGTACATT
30376   
30377   
30378   crispr 3
30379   1605156 GAGATTAATCTTGGGGAGATCCGGAATA TCCTTTCTCAGGAATTTCAT spacer length: 20 repeater 

length: 28
30380   1605205 GAGATTAATCTTGGGGAGATCCGGAATA TTCTTTCTCAGGAATTTCAT spacer length: 20 repeater 

length: 28
30381   1605254 GAGATTAATCTTGGGGAGATCCGGAATA TTCTTTCTCAGGAATTTCAT spacer length: 20 repeater 

length: 28
30382   1605303 GAGATTAATCTTGGGGAGATCCGGAATA CCCACTGAATCAGAGAAATG
30383   
30384   
30385   crispr 4
30386   541381 ATTTCAATCCCATTTTGGTCTGATTTTAAC TCGTAAGCGACCTATACATAAAAAAACTTCTTCTCATAG spacer 

length: 39 repeater length: 30
30387   541451 ATTTCAATCCCATTTTGGTCTGATTTTAAC TTTGGGAAATCGGTGAGTGTGGAGCAGAGATAAAAG spacer 

length: 36 repeater length: 30
30388   541518 ATTTCAATCCCATTTTGGTCTGATTTTAAC TGTATTTAGTGAATTAAATACTACACTAAATAATA spacer 

length: 35 repeater length: 30
30389   541584 ATTTCAATCCCATTTTGGTCTGATTTTAAC ACTGTTGGGGCGATACAATCGTAGATTCTGGAATG spacer 

length: 35 repeater length: 30
30390   541650 ATTTCAATCCCATTTTGGTCTGATTTTAAC TCAGGGCACGGATGAAGCAGGCCCTCTCCACCCTT spacer 

length: 35 repeater length: 30
30391   541716 ATTTCAATCCCATTTTGGTCTGATTTTAAC AGCCTGTACATCTCGTTTCCTATCCGTATCATTTC spacer 

length: 35 repeater length: 30
30392   541782 ATTTCAATCCCATTTTGGTCTGATTTTAAC TGTCTTGGTTCTGGTGTTTTTGCAGGTCAAAATCGA spacer 

length: 36 repeater length: 30
30393   541849 ATTTCAATCCCATTTTGGTCTGATTTTAAC CCGAATCCAGCGTGGAGTAATGAATATGGCTATATC spacer 

length: 36 repeater length: 30
30394   541916 ATTTCAATCCCATTTTGGTCTGATTTTAAC TCATCCTGTTTATCCTTTATCTTTATTTTGCTAAT spacer 

length: 35 repeater length: 30
30395   541982 ATTTCAATCCCATTTTGGTCTGATTTTAAC ACACACAAAAAAGGAAAAAGAAAGAAAAAGAAAAA spacer 

length: 35 repeater length: 30
30396   542048 ATTTCAATCCCATTTTGGTCTGATTTTAAC AGTCCTCCTTGATACCATTATCATATTCAAGCTCC spacer 

length: 35 repeater length: 30
30397   542114 ATTTCAATCCCATTTTGGTCTGATTTTAAC CTGCATGACACTCAAAAAGGACAGCAACAAACTCCG spacer 

length: 36 repeater length: 30
30398   542181 ATTTCAATCCCATTTTGGTCTGATTTTAAC TGGTTGAATGTGATGGTGAGTATAGTGTAGAGACTG spacer 

length: 36 repeater length: 30
30399   542248 ATTTCAATCCCATTTTGGTCTGATTTTAAC GTACTCAAAGAACACAACGTCACCGAGGCCATGTA spacer 

length: 35 repeater length: 30
30400   542314 ATTTCAATCCCATTTTGGTCTGATTTTAAC AGGCCTATTTTGAGTGGTGATTTGGTGTTTATTAAT spacer 

length: 36 repeater length: 30
30401   542381 ATTTCAATCCCATTTTGGTCTGATTTTAAC TCCTTCCCTCCCTTTCAGGAGTTCCTCAAATAGTTG spacer 

length: 36 repeater length: 30
30402   542448 ATTTCAATCCCATTTTGGTCTGATTTTAAC TCACTATCTTCACATAGCAGGGTGTGGTGACTTTT spacer 

length: 35 repeater length: 30
30403   542514 ATTTCAATCCCATTTTGGTCTGATTTTAAC CTCTAACTTTGTCTCAAAACTTATTGGAGGAATCA spacer 

length: 35 repeater length: 30
30404   542580 ATTTCAATCCCATTTTGGTCTGATTTTAAC TCATATTCCTGCAGAAACATGAGAACCCCACCCTCG spacer 

length: 36 repeater length: 30
30405   542647 ATTTCAATCCCATTTTGGTCTGATTTTAAC CCATGACCCAGGAGTCTGTCCTGAGAACAGCGCTG spacer 



length: 35 repeater length: 30
30406   542713 ATTTCAATCCCATTTTGGTCTGATTTTAAC CTGGGGTCCAGGTCGTCCTCGTCGCAGGGTCCTG spacer 

length: 34 repeater length: 30
30407   542778 ATTTCAATCCCATTTTGGTCTGATTTTAAC TTTTCTAGGGCGGGTTTGACTTTTATTGAGTACCC spacer 

length: 35 repeater length: 30
30408   542844 ATTTCAATCCCATTTTGGTCTGATTTTAAC GCCTCACAGAAGAAGAGGCGGATGAAATAAGCGAG spacer 

length: 35 repeater length: 30
30409   542910 ATTTCAATCCCATTTTGGTCTGATTTTAAC TGATTATGAGATTGATTTTTTGAAGTCTTTGTGTG spacer 

length: 35 repeater length: 30
30410   542976 ATTTCAATCCCATTTTGGTCTGATTTTAAC ACGTATATACTTCCTGAACCCATCAATTTTAATAC spacer 

length: 35 repeater length: 30
30411   543042 ATTTCAATCCCATTTTGGTCTGATTTTAAC CCACCGCCACACTGTTGATCTTCACATTATC spacer length: 

31 repeater length: 30
30412   543104 ATTTCAATCCCATTTTGGTCTGATTTTAAC AAGCCTCACCCGTAAGATCACTCTTCAGGAACCC spacer 

length: 34 repeater length: 30
30413   543169 ATTTCAATCCCATTTTGGTCTGATTTTAAC TGTCGTAGTGATTTTTCGTGTCATGTGTTCTATT spacer 

length: 34 repeater length: 30
30414   543234 ATTTCAATCCCATTTTGGTCTGATTTTAAC CAGGTAGAGGTAGTAGGGTTTGTCTGGTGGTTCTTT spacer 

length: 36 repeater length: 30
30415   543301 ATTTCAATCCCATTTTGGTCTGATTTTAAC TTCCTTGTTCTTTGCCGGGGCTGGGTTCTTGTTTT spacer 

length: 35 repeater length: 30
30416   543367 ATTTCAATCCCATTTTGGTCTGATTTTAAC CATCATAAGGGACTTGCAGGAGCGTATCAGCAGTTA spacer 

length: 36 repeater length: 30
30417   543434 ATTTCAATCCCATTTTGGTCTGATTTTAAC TTATTTTGTTTTTAGGCTAAATACTTGCTGAAAATG
30418   
30419   
30420   crispr 5
30421   966689 ATTTCCATACTATTCAGTCTATTTTAAAGC AATTCTGGTGGCTCCAGGAACTCCAAGTACTCAACG spacer 

length: 36 repeater length: 30
30422   966756 ATTTCCATACTATTCAGTCTATTTTAAAGC ACTGCTTGCATACATACTTATGTAGCTACTACTAT spacer 

length: 35 repeater length: 30
30423   966822 ATTTCCATACTATTCAGTCTATTTTAAAGC TATATTGCCCTGTGCTTCCAGTCATCGATATTCACC spacer 

length: 36 repeater length: 30
30424   966889 ATTTCCATACTATTCAGTCTATTTTAAAGC TCTTTTTTCTATGTTTCTTTTTTCTGATTATTTCCAC spacer 

length: 37 repeater length: 30
30425   966957 ATTTCCATACTATTCAGTCTATTTTAAAGC TGTCTTGTTCTCAGCATTCCATTCAGCATCCGTTGGTG spacer 

length: 38 repeater length: 30
30426   967026 ATTTCCATACTATTCAGTCTATTTTAAAGC ATTGATGACAGGGTGGTGTCAAGTTTATCAAGTTTA spacer 

length: 36 repeater length: 30
30427   967093 ATTTCCATACTATTCAGTCTATTTTAAAGC CCACATTCGACGCCGGAACAGCAGGCACTATGACC spacer 

length: 35 repeater length: 30
30428   967159 ATTTCCATACTATTCAGTCTATTTTAAAGC CGGGGTTGTCCTCTGTCTTCCTGTTTCTGCTGAAGA spacer 

length: 36 repeater length: 30
30429   967226 ATTTCCATACTATTCAGTCTATTTTAAAGC AGAACCCGGCACACCCAATTCATGAATAACCTCTTC spacer 

length: 36 repeater length: 30
30430   967293 ATTTCCATACTATTCAGTCTATTTTAAAGC CTGATCCCCTTGAAGAGGGGAGAAAATGAAATTGAAGA spacer 

length: 38 repeater length: 30
30431   967362 ATTTCCATACTATTCAGTCTATTTTAAAGC GGGCCTTGAATGCATTGTATTCTGTGTCAGGGTCAT spacer 

length: 36 repeater length: 30
30432   967429 ATTTCCATACTATTCAGTCTATTTTAAAGC TCTACGAGGAAGTCGCCCGACCCATCACGATCATT spacer 

length: 35 repeater length: 30
30433   967495 ATTTCCATACTATTCAGTCTATTTTAAAGC CGCCATCAGATGGCTCCTCCTGGAATCCCGTGAGGGC spacer 

length: 37 repeater length: 30
30434   967563 ATTTCCATACTATTCAGTCTATTTTAAAGC TCGCCCACGATGATCCAAAAAGGGAAGCCCGCGCAATCA spacer 

length: 39 repeater length: 30
30435   967633 ATTTCCATACTATTCAGTCTATTTTAAAGC GTGACTGCCCCTGGAGCAGACCACGCAGACTCCGC spacer 

length: 35 repeater length: 30
30436   967699 ATTTCCATACTATTCAGTCTATTTTAAAGC CCATTCAGATGAATATAGCGATGAAGAGCTGAATAGG spacer 

length: 37 repeater length: 30
30437   967767 ATTTCCATACTATTCAGTCTATTTTAAAGC GAAGCTGACGAATTCTATTACATAGCAATTAGGCGCA spacer 

length: 37 repeater length: 30
30438   967835 ATTTCCATACTATTCAGTCTATTTTAAAGC CCCATTTTTCCTATCTCCATTCTTTTCACCTCTTCA spacer 

length: 36 repeater length: 30
30439   967902 ATTTCCATACTATTCAGTCTATTTTAAAGC TTCGACTATTATCTCTCCCTTGGCCCTGAGAGGAGTA spacer 

length: 37 repeater length: 30
30440   967970 ATTTCCATACTATTCAGTCTATTTTAAAGC CCTCATGAGGACCTGCTACGAGGCAGGGCGCAGGGCCT spacer 

length: 38 repeater length: 30
30441   968039 ATTTCCATACTATTCAGTCTATTTTAAAGC GCTTCTACGTCATCAACTACTACATCCTGCAGCAGT spacer 

length: 36 repeater length: 30
30442   968106 ATTTCCATACTATTCAGTCTATTTTAAAGC ACGTAAAGGTATAGGCGGTCGTCATCGACCACCCTT spacer 

length: 36 repeater length: 30



30443   968173 ATTTCCATACTATTCAGTCTATTTTAAAGC AGGAACTCCTGAAAGGGAGAGAAGGATACGTTGAAC spacer 
length: 36 repeater length: 30

30444   968240 ATTTCCATACTATTCAGTCTATTTTAAAGC CTCCGAGAAACAGGCCAGGTCATCACACGGGAGTAC spacer 
length: 36 repeater length: 30

30445   968307 ATTTCCATACTATTCAGTCTATTTTAAAGC TCTTCTATCTGCGCTGACAGGAGGTCAGCGAGT spacer 
length: 33 repeater length: 30

30446   968371 ATTTCCATACTATTCAGTCTATTTTAAAGC CATAGTACCCTGCGATCTGCCCGCGCGGGAACGCGG spacer 
length: 36 repeater length: 30

30447   968438 ATTTCCATACTATTCAGTCTATTTTAAAGC AGACAAGCCTACAAGCCAAAACTCCACCAGAACGTC spacer 
length: 36 repeater length: 30

30448   968505 ATTTCCATACTATTCAGTCTATTTTAAAGC GGGTCTTCCCCAACCTGATTGTACTGGCTGATCGCC spacer 
length: 36 repeater length: 30

30449   968572 ATTTCCATACTATTCAGTCTATTTTAAAGC ATGATCTGCTTTGTTGAAGACATGTTTCACGTTCAC spacer 
length: 36 repeater length: 30

30450   968639 ATTTCCATACTATTCAGTCTATTTTAAAGC GATCACTGATATGCATGGAGTTACAAGGACTGGACTC spacer 
length: 37 repeater length: 30

30451   968707 ATTTCCATACTATTCAGTCTATTTTAAAGC CCGATGACCCACTACCACTCCGTGAATGGTATACCG spacer 
length: 36 repeater length: 30

30452   968774 ATTTCCATACTATTCAGTCTATTTTAAAGC CAGCCTGACAGCAAACGACAAACCAATGAACTGTCA spacer 
length: 36 repeater length: 30

30453   968841 ATTTCCATACTATTCAGTCTATTTTAAAGC CTAACGCTACGCGGTAGAGATCTACCGCGTAATCT spacer 
length: 35 repeater length: 30

30454   968907 ATTTCCATACTATTCAGTCTATTTTAAAGC TCAACAAGGTTTGAACCTATATCCTTGATGTAGGA spacer 
length: 35 repeater length: 30

30455   968973 ATTTCCATACTATTCAGTCTATTTTAAAGC GGAATATGGCCTGTTTGAGGAAGGGTTTATGTGGAAT spacer 
length: 37 repeater length: 30

30456   969041 ATTTCCATACTATTCAGTCTATTTTAAAGC TTATGGGGTGACATATTGAGTTTTATTGACAGG spacer 
length: 33 repeater length: 30

30457   969105 ATTTCCATACTATTCAGTCTATTTTAAAGC CATTTTGAGGGTGTCAGGTTTTCCCTTTCCACCCTC spacer 
length: 36 repeater length: 30

30458   969172 ATTTCCATACTATTCAGTCTATTTTAAAGC GCAACAGAGATAACATTTGACGGAGAGGCCATCCC spacer 
length: 35 repeater length: 30

30459   969238 ATTTCCATACTATTCAGTCTATTTTAAAGC CCTCTTCGTTGAAGGTGATGGTGATCCTATCACCTT spacer 
length: 36 repeater length: 30

30460   969305 ATTTCCATACTATTCAGTCTATTTTAAAGC CCTATACTCATCTGAATACCCTCTTTCGATTAGGTAC spacer 
length: 37 repeater length: 30

30461   969373 ATTTCCATACTATTCAGTCTATTTTAAAGC TAAAACAAAAATAACAACTAAAAACATAAACAAACAC spacer 
length: 37 repeater length: 30

30462   969441 ATTTCCATACTATTCAGTCTATTTTAAAGC GGGCTTTACACATTGGAGATGACGAAGATATAGAAA spacer 
length: 36 repeater length: 30

30463   969508 ATTTCCATACTATTCAGTCTATTTTAAAGC ACAATAAACCAAATAAAGCTTTAAGCAACCTTAAAGCC spacer 
length: 38 repeater length: 30

30464   969577 ATTTCCATACTATTCAGTCTATTTTAAAGC TTTTCCCAAAAAACGCCCGGAAATAGCTTATTCATC spacer 
length: 36 repeater length: 30

30465   969644 ATTTCCATACTATTCAGTCTATTTTAAAGC ACTCTTCATGTGTAATATCATTACGCTTGAGGAGT spacer 
length: 35 repeater length: 30

30466   969710 ATTTCCATACTATTCAGTCTATTTTAAAGC GAAATAGCAATTAGAATACAAAATGCCCGACTATTA spacer 
length: 36 repeater length: 30

30467   969777 ATTTCCATACTATTCAGTCTATTTTAAAGC TACAATTTTAACATATCCACAAAATAGTACCC spacer 
length: 32 repeater length: 30

30468   969840 ATTTCCATACTATTCAGTCTATTTTAAAGC AAAACACCCTTGACAACATAAAAAGGGGGAGATA spacer 
length: 34 repeater length: 30

30469   969905 ATTTCCATACTATTCAGTCTATTTTAAAGC CGGGCGGAACGGGTTTTGTTAAACGTTGAAAATGAT spacer 
length: 36 repeater length: 30

30470   969972 ATTTCCATACTATTCAGTCTATTTTAAAGC GTGGTATTTATGGATATTATTGAACAGATGAATGAT spacer 
length: 36 repeater length: 30

30471   970039 ATTTCCATACTATTCAGTCTATTTTAAAGC AATTGCTTATTCTCCTGGATATTCGTTATATCAATAT spacer 
length: 37 repeater length: 30

30472   970107 ATTTCCATACTATTCAGTCTATTTTAAAGC TATGAACCGGCATTGGATCAGACCGTTTAGCGTGG spacer 
length: 35 repeater length: 30

30473   970173 ATTTCCATACTATTCAGTCTATTTTAAAGC AATGACCGTCTTGACGATATTAAACGCCTAATCGACGA spacer 
length: 38 repeater length: 30

30474   970242 ATTTCCATACTATTCAGTCTATTTTAAAGC TCTACAAGTGTGACATTCTCACACTTGAGGAATATA spacer 
length: 36 repeater length: 30

30475   970309 ATTTCCATACTATTCAGTCTATTTTAAAGC CCACTGAACAATTCTAATTCTACTTCTTTACAACCC spacer 
length: 36 repeater length: 30

30476   970376 ATTTCCATACTATTCAGTCTATTTTAAAGC CCGGGGGAGGGTACTGACGGTCCGCAGGAGTATAGAT spacer 
length: 37 repeater length: 30

30477   970444 ATTTCCATACTATTCAGTCTATTTTAAAGC GAAGTAAGACCTCCACAACCAAGCCCCCATTTTCA spacer 
length: 35 repeater length: 30

30478   970510 ATTTCCATACTATTCAGTCTATTTTAAAGC GCCTTAAACCACCATTGGAGACTGCCCGTGAACTC spacer 



length: 35 repeater length: 30
30479   970576 ATTTCCATACTATTCAGTCTATTTTAAAGC TGTAACTGTACCCATCCGCTGTGAGTGACCTGTACTC spacer 

length: 37 repeater length: 30
30480   970644 ATTTCCATACTATTCAGTCTATTTTAAAGC CCGCAGATCCCCGGGGCTCTGAGACTTTTCAGTGA spacer 

length: 35 repeater length: 30
30481   970710 ATTTCCATACTATTCAGTCTATTTTAAAGC CTGTATGACCTAGCCCTTCAGAGAGCTAGGCGTAAGG spacer 

length: 37 repeater length: 30
30482   970778 ATTTCCATACTATTCAGTCTATTTTAAAGC TAGTATGGAAATCCCTAACTTCGGTATATCTGTAT spacer 

length: 35 repeater length: 30
30483   970844 ATTTCCATACTATTCAGTCTATTTTAAAGC AATATTCATGAAGTTCATAAAAATTTTGAAACGGTGC spacer 

length: 37 repeater length: 30
30484   970912 ATTTCCATACTATTCAGTCTATTTTAAAGC GAGGAACATGCGTGAGATAAGGGAACATGTGAGAGA spacer 

length: 36 repeater length: 30
30485   970979 ATTTCCATACTATTCAGTCTATTTTAAAGC CCAATATGGACTGATATCTGCCCTCTAATTGTGAAA spacer 

length: 36 repeater length: 30
30486   971046 ATTTCCATACTATTCAGTCTATTTTAAAGC CCCCAACCCATAACTGCACCCAGGACGAACCAGTCGA spacer 

length: 37 repeater length: 30
30487   971114 ATTTCCATACTATTCAGTCTATTTTAAAGC TATGATGTGACATGCAAACCTGAATGCGTCACTCAAG spacer 

length: 37 repeater length: 30
30488   971182 ATTTCCATACTATTCAGTCTATTTTAAAGC GGGACTGACACGGTAGCTGATTACAGGACAATCT spacer 

length: 34 repeater length: 30
30489   971247 ATTTCCATACTATTCAGTCTATTTTAAAGC GAGTCCAATTAGGAACACTATATGAAACTGTGATT spacer 

length: 35 repeater length: 30
30490   971313 ATTTCCATACTATTCAGTCTATTTTAAAGC ATTCATTCGAAACCACAAAGAACCCTCCCCATCA spacer 

length: 34 repeater length: 30
30491   971378 ATTTCCATACTATTCAGTCTATTTTAAAGC ACAACACTGTCCCTGCACTTAACTCAGACCGGAAAA spacer 

length: 36 repeater length: 30
30492   971445 ATTTCCATACTATTCAGTCTATTTTAAAGC TCCATCAGAAAAAGACCACTAACCCTGCAGCCTCCC
30493   
30494   
30495   GCA_002761295.1_ASM276129v1_genomic.fna(findCrispr):
30496   START       REPEAT                           

SPACER                                             
30497   crispr 1
30498   1476832 CGTATCCGTTCAATCGGACCTT ATAACGTATCCGTTCAATCGGGCCTTTA spacer length: 28 

repeater length: 22
30499   1476883 CGTATCCGTTCAATCGGACCTT TAGCGTATCCGTTCAATCGGGCCTTTAGCGTATCCGTTCAATCGGGCCTTTA 

spacer length: 52 repeater length: 22
30500   1476958 CGTATCCGTTCAATCGGACCTT ATTGGAATCTGAGTCACTAAAATAAACACCCTTATTTTTTCTTATGATAGTA
30501   
30502   
30503   crispr 2
30504   1710769 TGAAACGGTATTATTTTGAATA TTACTGGAATCTGAGTCACTCAAATATATACCACGATATGAATTAT spacer 

length: 46 repeater length: 22
30505   1710838 TGAAACGGTATTATTTTGAATA TTACTGGAATCTGAGTCACTCAAATATATACCATTATAATTAC spacer 

length: 43 repeater length: 22
30506   1710904 TGAAACGGTATTATTTTGAATA GAATTTTGACAGCACAACTTTCACCCTTTTTTGTCCAAAAGAA
30507   
30508   
30509   crispr 3
30510   1376209 GTTTCAATCCTTGTTTTAGTGGATATTGAATTTTGAC CTCCTTTTTGCTAGAAATCCTGCTACTGTACCAA 

spacer length: 34 repeater length: 37
30511   1376281 GTTTCAATCCTTGTTTTAGTGGATATTGAATTTTGAC CTCCTTTTTGCTAGAAATCCTGCTACTGTACCAA 

spacer length: 34 repeater length: 37
30512   1376353 GTTTCAATCCTTGTTTTAGTGGATATTGAATTTTGAC 

ACCATGCTTAAACTAACCTTAGACCATGCTTAAGACCATGCTTAGA spacer length: 46 repeater length: 37
30513   1376437 GTTTCAATCCTTGTTTTAGTGGATATTGAATTTTGAC GCGTCAGGAGATCGAGGGGAAGCAAGAACAGATTA 

spacer length: 35 repeater length: 37
30514   1376510 GTTTCAATCCTTGTTTTAGTGGATATTGAATTTTGAC ATTGTTATTAACAAATATCTGTTGATACTCA spacer 

length: 31 repeater length: 37
30515   1376579 GTTTCAATCCTTGTTTTAGTGGATATTGAATTTTGAC 

CTTGTCGGACTTCATCCTTATATGATTTGTAACTTGATAA spacer length: 40 repeater length: 37
30516   1376657 GTTTCAATCCTTGTTTTAGTGGATATTGAATTTTGAC TTTTTGTTTGTGGCAAAAAATCGCGATCCCATACTCA 

spacer length: 37 repeater length: 37
30517   1376732 GTTTCAATCCTTGTTTTAGTGGATATTGAATTTTGAC 

CTTGTCGGACTTCATCCTTATATGATTTGTAACTTGATAA spacer length: 40 repeater length: 37
30518   1376810 GTTTCAATCCTTGTTTTAGTGGATATTGAATTTTGAC GGTATATTACCCTTTGCAAGAAACTGGAGAACCTT 

spacer length: 35 repeater length: 37
30519   1376883 GTTTCAATCCTTGTTTTAGTGGATATTGAATTTTGAC ATAGAGAACCATGAGTGAAATGTGTATAGTATGCG 

spacer length: 35 repeater length: 37
30520   1376956 GTTTCAATCCTTGTTTTAGTGGATATTGAATTTTGAC GAGACGGAGAGATGCACACATGGGAAGAACACAA 



spacer length: 34 repeater length: 37
30521   1377028 GTTTCAATCCTTGTTTTAGTGGATATTGAATTTTGAC TCCATGTAATTGCTGAAGGTTCTGAAGCAATTA 

spacer length: 33 repeater length: 37
30522   1377099 GTTTCAATCCTTGTTTTAGTGGATATTGAATTTTGAC CACTTGTGCCTCGTATCAGAAATGATGTGGCATTCT 

spacer length: 36 repeater length: 37
30523   1377173 GTTTCAATCCTTGTTTTAGTGGATATTGAATTTTGAC CAACACACCCATTCCAGACAAGATGTAGAAAGCAAG 

spacer length: 36 repeater length: 37
30524   1377247 GTTTCAATCCTTGTTTTAGTGGATATTGAATTTTGAC 

ATTAATACGCTCTTCCATTGTGCCTGAATATTGATGTTTCAATCCTTGTTTTAGTGGACATTGAATTTTGACACTGAGCCACCACC
TGATGTATTGAGAGTCTGA spacer length: 105 repeater length: 37

30525   1377390 GTTTCAATCCTTGTTTTAGTGGATATTGAATTTTGAC AAGATACAACAGGTATTGGAGACATACCATAATAA 
spacer length: 35 repeater length: 37

30526   1377463 GTTTCAATCCTTGTTTTAGTGGATATTGAATTTTGAC 
TTGTCGTTGTATATTACATGCAAGAGTTAGCCTGGAGAATTCGG spacer length: 44 repeater length: 37

30527   1377545 GTTTCAATCCTTGTTTTAGTGGATATTGAATTTTGAC CAGAACCGTCAGCATCAACGACAGTCATGAACAC 
spacer length: 34 repeater length: 37

30528   1377617 GTTTCAATCCTTGTTTTAGTGGATATTGAATTTTGAC 
TCAAGAGCAAGATAATACAGTTCGTTCTTGCCTACCCGA spacer length: 39 repeater length: 37

30529   1377694 GTTTCAATCCTTGTTTTAGTGGATATTGAATTTTGAC TTCGAGCTCCTCATGTGCGATCCGCTTAAACGACAG 
spacer length: 36 repeater length: 37

30530   1377768 GTTTCAATCCTTGTTTTAGTGGATATTGAATTTTGAC TTTTAGAATTGCCTGCTCACATACTGCCGATATAT 
spacer length: 35 repeater length: 37

30531   1377841 GTTTCAATCCTTGTTTTAGTGGATATTGAATTTTGAC CTTATGTCCTAATTTTCTACCAGACATTACATGA 
spacer length: 34 repeater length: 37

30532   1377913 GTTTCAATCCTTGTTTTAGTGGATATTGAATTTTGAC TTGAACGTGGATTTTCTTGGACAGTCACCGTTTA 
spacer length: 34 repeater length: 37

30533   1377985 GTTTCAATCCTTGTTTTAGTGGATATTGAATTTTGAC ATGATGTGGATATATCAGAAGATATGGAGGACCTTA 
spacer length: 36 repeater length: 37

30534   1378059 GTTTCAATCCTTGTTTTAGTGGATATTGAATTTTGAC GGTATATTACCCTTTGCAAGAAACTGGAGAACCTT 
spacer length: 35 repeater length: 37

30535   1378132 GTTTCAATCCTTGTTTTAGTGGATATTGAATTTTGAC ATAGAGAACCATGAGTGAAATGTGTATAGTATGCG 
spacer length: 35 repeater length: 37

30536   1378205 GTTTCAATCCTTGTTTTAGTGGATATTGAATTTTGAC TGAAGCAAGACGTTCAAAACAATTGGAGAGA spacer 
length: 31 repeater length: 37

30537   1378274 GTTTCAATCCTTGTTTTAGTGGATATTGAATTTTGAC CCGTTATACCCTCAACAAAAGGGTGTAGATGCATAT 
spacer length: 36 repeater length: 37

30538   1378348 GTTTCAATCCTTGTTTTAGTGGATATTGAATTTTGAC ATGTTGATGGTGAACCATATTATTTAACTATTGAAG 
spacer length: 36 repeater length: 37

30539   1378422 GTTTCAATCCTTGTTTTAGTGGATATTGAATTTTGAC TAGATGAGTTACAACCCTTCCATGGCAACGCAAACT 
spacer length: 36 repeater length: 37

30540   1378496 GTTTCAATCCTTGTTTTAGTGGATATTGAATTTTGAC AATTTTATAACTTTAAGCTTATAGCACCGACACTATA 
spacer length: 37 repeater length: 37

30541   1378571 GTTTCAATCCTTGTTTTAGTGGATATTGAATTTTGAC CAACATAAAGAACGGCAAACCAAGTATTATAAGATA 
spacer length: 36 repeater length: 37

30542   1378645 GTTTCAATCCTTGTTTTAGTGGATATTGAATTTTGAC ACAGCTGTGGCAACATCGGAGGCCTTCTTCTGTGTAT 
spacer length: 37 repeater length: 37

30543   1378720 GTTTCAATCCTTGTTTTAGTGGATATTGAATTTTGAC GAACCCGCATCCGTCATATACGGCTACAAAATCG 
spacer length: 34 repeater length: 37

30544   1378792 GTTTCAATCCTTGTTTTAGTGGATATTGAATTTTGAC GCGTCCCTTGCTCCCTCGGCGAAGGAAACAAAAGATT 
spacer length: 37 repeater length: 37

30545   1378867 GTTTCAATCCTTGTTTTAGTGGATATTGAATTTTGAC 
TGAGTTGCTTGTTGAGCAAGTATATCCATATTGCTTCGACTATGC spacer length: 45 repeater length: 37

30546   1378950 GTTTCAATCCTTGTTTTAGTGGATATTGAATTTTGAC AAGAAAGAATCCTTGAACTACAAGTACAAAGAGG 
spacer length: 34 repeater length: 37

30547   1379022 GTTTCAATCCTTGTTTTAGTGGATATTGAATTTTGAC TTTGCCGCATTGCGTGACAGCCATAACAAAATAAATA 
spacer length: 37 repeater length: 37

30548   1379097 GTTTCAATCCTTGTTTTAGTGGATATTGAATTTTGAC TTTCGCCAGTTTGTCAATGAAGCAAAGGAATTCT 
spacer length: 34 repeater length: 37

30549   1379169 GTTTCAATCCTTGTTTTAGTGGATATTGAATTTTGAC GAAATCCTGTAAGGCTGTTTGTAATCTGTATAGAT 
spacer length: 35 repeater length: 37

30550   1379242 GTTTCAATCCTTGTTTTAGTGGATATTGAATTTTGAC GGATTTAACTGTTTTCATGCGATCCAACGATGTT 
spacer length: 34 repeater length: 37

30551   1379314 GTTTCAATCCTTGTTTTAGTGGATATTGAATTTTGAC ATGAATCGTGGAAGTTCTACACAGCATCTGATGAA 
spacer length: 35 repeater length: 37

30552   1379387 GTTTCAATCCTTGTTTTAGTGGATATTGAATTTTGAC AAAGGTTATGACAGAAGCCACCAGCCCAGAGGAAC 
spacer length: 35 repeater length: 37

30553   1379460 GTTTCAATCCTTGTTTTAGTGGATATTGAATTTTGAC CATATCCTACAGCCGCCGCACCGGCCGCTACGGACA 
spacer length: 36 repeater length: 37

30554   1379534 GTTTCAATCCTTGTTTTAGTGGATATTGAATTTTGAC ATAGATGCAAAATCTATTTTCAACTTCAAAGCCCCTG 
spacer length: 37 repeater length: 37

30555   1379609 GTTTCAATCCTTGTTTTAGTGGATATTGAATTTTGAC ATTGGTAATAGGAACAAGGTATATATATGTTGCAGAC 



spacer length: 37 repeater length: 37
30556   1379684 GTTTCAATCCTTGTTTTAGTGGATATTGAATTTTGAC TGTCATTCAATCCGATTGATGCATACCACTGGATC 

spacer length: 35 repeater length: 37
30557   1379757 GTTTCAATCCTTGTTTTAGTGGATATTGAATTTTGAC ATCATTCCAGTACCGTCAGTTATCTCGGTGCTCTG 

spacer length: 35 repeater length: 37
30558   1379830 GTTTCAATCCTTGTTTTAGTGGATATTGAATTTTGAC GCTTAATTCCATGTTTTAATAGTATAATTCCATGT 

spacer length: 35 repeater length: 37
30559   1379903 GTTTCAATCCTTGTTTTAGTGGATATTGAATTTTGAC GATTGAAACCAAAAACCCTTGCAGATTATGTAATGG 

spacer length: 36 repeater length: 37
30560   1379977 GTTTCAATCCTTGTTTTAGTGGATATTGAATTTTGAC GCCTGTATCCGAAATTCCTGAGTGTATATGTCAAA 

spacer length: 35 repeater length: 37
30561   1380050 GTTTCAATCCTTGTTTTAGTGGATATTGAATTTTGAC TGGAGCCACTTCTTCTTCCAGTAAATCAGGATCCTCT 

spacer length: 37 repeater length: 37
30562   1380125 GTTTCAATCCTTGTTTTAGTGGATATTGAATTTTGAC TTTTTGTCCAAAAGAAGCCCTAATATCCCTCCTTTTC
30563   
30564   
30565   GCA_002787055.1_ASM278705v1_genomic.fna(findCrispr):
30566   START       REPEAT                           

SPACER                                             
30567   crispr 1
30568   1163129 GTGTTGTCTGTGAATCCTAGGTTTTCTG AGAGGATCTTAGTTGGGGTGCGAGC spacer length: 25 

repeater length: 28
30569   1163183 GTGTTGTCTGTGAATCCTAGGTTTTCTG 

TTAGTCGCTTGGTTGCTGTCCTTGCGGTGTTGTCAGTAAAGCCGAGGTTCTCTGAGAGTGTCTTGGTTGCTGTCCTTGC 
spacer length: 79 repeater length: 28

30570   1163291 GTGTTGTCTGTGAATCCTAGGTTTTCTG AGAGGATCTTAGTTGGGGTGCGAGC spacer length: 25 
repeater length: 28

30571   1163345 GTGTTGTCTGTGAATCCTAGGTTTTCTG 
TTAGTCGCTTGGTTGCTGTCCTTGCGGTGTTGTCAGTAAAGCCGAGGTTCTCTGAGAGTGTCTTGGTTGCTGTCCTTGC 
spacer length: 79 repeater length: 28

30572   1163453 GTGTTGTCTGTGAATCCTAGGTTTTCTG AGAGGATCTTAGTTGGGGTGCGAGC spacer length: 25 
repeater length: 28

30573   1163507 GTGTTGTCTGTGAATCCTAGGTTTTCTG TCAAAGTCGTTCTTATAGTGTCTTT
30574   
30575   
30576   crispr 2
30577   1163590 GAGGGTCTTAGTTGGAGTTTTTACTATGGTGTCTTTGAAG 

CCAAGTTTTTCTGACAATAGCACTAGTTTTGTTTTTATTCGTTGAGTGTTGTCTTTGAGGCCAAGTTTTTCGG spacer 
length: 73 repeater length: 40

30578   1163704 GAGGGTCTTAGTTGGAGTTTTTACTATGGTGTCTTTGAAG 
CCAAGTTTTTCGGAGAGGGTCTTACTTTGTGTTTTTCCTGCAATGTCTTTGAGGCCAAGTTTTTCGG spacer length: 
67 repeater length: 40

30579   1163812 GAGGGTCTTAGTTGGAGTTTTTACTATGGTGTCTTTGAAG 
GTGTCTTTGAAGCCAAGTTTTTCGGAGAGAGATTTTGTCAAAGTCGTTCTTATAGTGTCTTTGAAAC

30580   
30581   
30582   GCA_002788215.1_ASM278821v1_genomic.fna(findCrispr):
30583   START       REPEAT                           

SPACER                                             
30584   crispr 1
30585   1532832 GAGTAATGACTCAGTAATTAC TTCTGACGAAGACGGCGACC spacer length: 20 repeater 

length: 21
30586   1532874 GAGTAATGACTCAGTAATTAC TCCCGACGAAGACGGCGACC spacer length: 20 repeater 

length: 21
30587   1532916 GAGTAATGACTCAGTAATTAC TCCCAGCCACAAAACAATTG
30588   
30589   
30590   crispr 2
30591   1320977 GCTTCAACCGCACAAGCGTTCGTCTGAAAC AGTCTGGGAGTGGCTGATTCAAGGCACGAAGGGAA spacer 

length: 35 repeater length: 30
30592   1321043 GCTTCAACCGCACAAGCGTTCGTCTGAAAC CGGGAGAGAAGTCTTGGAGCGCATTGAGCAATGTTC spacer 

length: 36 repeater length: 30
30593   1321110 GCTTCAACCGCACAAGCGTTCGTCTGAAAC GGTGAATCGCCACACTGCGTCGGGATAGGTCGTCAG
30594   
30595   
30596   crispr 3
30597   1305778 GCTTCAACCTCACGAGAGTTCGTCTGAAAC CTAAGCACGAGATCGTTGCTGTCGGATCTTATTTTT spacer 

length: 36 repeater length: 30
30598   1305845 GCTTCAACCTCACGAGAGTTCGTCTGAAAC AACAGAGAACCATCACTTCCAAGCTGGTGCGG spacer 

length: 32 repeater length: 30
30599   1305908 GCTTCAACCTCACGAGAGTTCGTCTGAAAC TGGTAGCATGAGTGATAGAGACAACGACGGAGATG spacer 



length: 35 repeater length: 30
30600   1305974 GCTTCAACCTCACGAGAGTTCGTCTGAAAC CATCCGAATACCGATCAGGCCGCTGTTCCATAATT spacer 

length: 35 repeater length: 30
30601   1306040 GCTTCAACCTCACGAGAGTTCGTCTGAAAC CCGTGCATCACTGAGTCAAAGATGCGGTGGCAAC spacer 

length: 34 repeater length: 30
30602   1306105 GCTTCAACCTCACGAGAGTTCGTCTGAAAC CATCCGAATACCGATCAGGCCGCTGTTCCATAATT spacer 

length: 35 repeater length: 30
30603   1306171 GCTTCAACCTCACGAGAGTTCGTCTGAAAC GTTTTTGGGTATCTGAGGCCGCTATGGAAGGCTCT spacer 

length: 35 repeater length: 30
30604   1306237 GCTTCAACCTCACGAGAGTTCGTCTGAAAC AACAACCAGAGCCGCCCGATCAGGAGAGATCGACTG spacer 

length: 36 repeater length: 30
30605   1306304 GCTTCAACCTCACGAGAGTTCGTCTGAAAC AAGCACTCACCGCTATATCGATTACCTGCACAGCC spacer 

length: 35 repeater length: 30
30606   1306370 GCTTCAACCTCACGAGAGTTCGTCTGAAAC GGCTATTAACAGCCGTATAGAAGTAGGGTAAAC spacer 

length: 33 repeater length: 30
30607   1306434 GCTTCAACCTCACGAGAGTTCGTCTGAAAC TGGGCTTCAGCCAGCCGCCGTGCAATGGGGCGGT spacer 

length: 34 repeater length: 30
30608   1306499 GCTTCAACCTCACGAGAGTTCGTCTGAAAC GAAGAACTGGATGCCACCATTCTCGACGAGCGTC spacer 

length: 34 repeater length: 30
30609   1306564 GCTTCAACCTCACGAGAGTTCGTCTGAAAC AGTTCGGAATCTCGCAACAATCGTCGTTCTGGCAA spacer 

length: 35 repeater length: 30
30610   1306630 GCTTCAACCTCACGAGAGTTCGTCTGAAAC ACCATTGACCCCGACGAAGGCCGACCGACGAG spacer 

length: 32 repeater length: 30
30611   1306693 GCTTCAACCTCACGAGAGTTCGTCTGAAAC CATAGGTCCAAAACCGGCCACTGACCTACCACC spacer 

length: 33 repeater length: 30
30612   1306757 GCTTCAACCTCACGAGAGTTCGTCTGAAAC CATATTGTAGACACCGTACTCAGCGGCCATGGAC spacer 

length: 34 repeater length: 30
30613   1306822 GCTTCAACCTCACGAGAGTTCGTCTGAAAC CCGCATACCCTATCCTGCGCGTGGCTCGCCTCA spacer 

length: 33 repeater length: 30
30614   1306886 GCTTCAACCTCACGAGAGTTCGTCTGAAAC CAGCGTGTTTCTGGTTCCAGTAGTTAGACAACCA spacer 

length: 34 repeater length: 30
30615   1306951 GCTTCAACCTCACGAGAGTTCGTCTGAAAC TCGCCCAGATCCCAGACGAGCCAGCCATTCCCGA spacer 

length: 34 repeater length: 30
30616   1307016 GCTTCAACCTCACGAGAGTTCGTCTGAAAC GGGAAATACCAATACGCGCGTATCGCAACGTGCAC spacer 

length: 35 repeater length: 30
30617   1307082 GCTTCAACCTCACGAGAGTTCGTCTGAAAC AATCCAAATGGCCGAGCATTTTGGTGAGTTTGAGCA spacer 

length: 36 repeater length: 30
30618   1307149 GCTTCAACCTCACGAGAGTTCGTCTGAAAC CGGTCGAAGGATGCTCACCGCGCCCCGATCCCGGT spacer 

length: 35 repeater length: 30
30619   1307215 GCTTCAACCTCACGAGAGTTCGTCTGAAAC TAGAGTTAGCCCCATCGAAAACCGCAGTCATTTGT spacer 

length: 35 repeater length: 30
30620   1307281 GCTTCAACCTCACGAGAGTTCGTCTGAAAC CTGTCGGCTATCTCCGCGGGTGGGCCCAAAGCGA spacer 

length: 34 repeater length: 30
30621   1307346 GCTTCAACCTCACGAGAGTTCGTCTGAAAC TGTAGTCGTCAATTCCGGCAGTGTTGATTTAGAATT spacer 

length: 36 repeater length: 30
30622   1307413 GCTTCAACCTCACGAGAGTTCGTCTGAAAC AACCCTTAAGTCAAGCCGACCCGTTGATCTAGTT spacer 

length: 34 repeater length: 30
30623   1307478 GCTTCAACCTCACGAGAGTTCGTCTGAAAC GCCGCTGGAATCGGGATTCGGTCGGATGAGTCGC spacer 

length: 34 repeater length: 30
30624   1307543 GCTTCAACCTCACGAGAGTTCGTCTGAAAC CATGATCTAGATCCATCTACCTCACGGGAGTTCGTC spacer 

length: 36 repeater length: 30
30625   1307610 GCTTCAACCTCACGAGAGTTCGTCTGAAAC TAGTCCGAATGGCCGAGCATTTTGGTGAGTTTGAGGC spacer 

length: 37 repeater length: 30
30626   1307678 GCTTCAACCTCACGAGAGTTCGTCTGAAAC GGGGGGCATGCTTCGGCCATATGGACGCACTCCT spacer 

length: 34 repeater length: 30
30627   1307743 GCTTCAACCTCACGAGAGTTCGTCTGAAAC ACCGGTGACTGGGTCTCCTCATCAGGTTTGTAGTA spacer 

length: 35 repeater length: 30
30628   1307809 GCTTCAACCTCACGAGAGTTCGTCTGAAAC GACCGACTGGCAAAACTATCGACGGAGGGTCGA spacer 

length: 33 repeater length: 30
30629   1307873 GCTTCAACCTCACGAGAGTTCGTCTGAAAC TCGTCGAGATCGTCAGCTCGTGGATGACTGCCGTAT spacer 

length: 36 repeater length: 30
30630   1307940 GCTTCAACCTCACGAGAGTTCGTCTGAAAC CACCGACAACCCAGTGACCTCTAATCCATCTCCAT spacer 

length: 35 repeater length: 30
30631   1308006 GCTTCAACCTCACGAGAGTTCGTCTGAAAC CGTCGTCGCGGTTCTCCAGGAGGTCGGTCCAACTGT spacer 

length: 36 repeater length: 30
30632   1308073 GCTTCAACCTCACGAGAGTTCGTCTGAAAC CCCTGTGGACACACATTGGCCACCGACCTCCACC spacer 

length: 34 repeater length: 30
30633   1308138 GCTTCAACCTCACGAGAGTTCGTCTGAAAC GTGGAACCATAACGATCACTGAGGAGCCGTATGAG spacer 

length: 35 repeater length: 30
30634   1308204 GCTTCAACCTCACGAGAGTTCGTCTGAAAC CCGCAGGTCGCAGCGTTCGCGGAGGCGGGCCAAT spacer 

length: 34 repeater length: 30



30635   1308269 GCTTCAACCTCACGAGAGTTCGTCTGAAAC TTTCGGTGATGGGCGACGTCGACGGCGCGATGAA spacer 
length: 34 repeater length: 30

30636   1308334 GCTTCAACCTCACGAGAGTTCGTCTGAAAC TCGCAGCTCTCCGACGAGTCGTCGCCGGTTTCCAC spacer 
length: 35 repeater length: 30

30637   1308400 GCTTCAACCTCACGAGAGTTCGTCTGAAAC TCGAACTGCCCCTCGTAGATCCCCTCGTTGGTGA spacer 
length: 34 repeater length: 30

30638   1308465 GCTTCAACCTCACGAGAGTTCGTCTGAAAC ACGTATCCGACTGTTCGACTTCGACGAGTTGCCCTT spacer 
length: 36 repeater length: 30

30639   1308532 GCTTCAACCTCACGAGAGTTCGTCTGAAAC TATCTTCGACGGGTGGACCGACTACACTAAGGACT spacer 
length: 35 repeater length: 30

30640   1308598 GCTTCAACCTCACGAGAGTTCGTCTGAAAC TTTTGACCTTCGAGAAAACACCGGTGACTGTATCG spacer 
length: 35 repeater length: 30

30641   1308664 GCTTCAACCTCACGAGAGTTCGTCTGAAAC CAACTTCGCCGCCCCCACCGGAGTGTCTGTCACGGT spacer 
length: 36 repeater length: 30

30642   1308731 GCTTCAACCTCACGAGAGTTCGTCTGAAAC TGTTACTTTCCCCCCCGATTCTCTCCCCCACCC spacer 
length: 33 repeater length: 30

30643   1308795 GCTTCAACCTCACGAGAGTTCGTCTGAAAC TTGGCTGGTACGTGTAAATCGCCTTCGTGCGAT spacer 
length: 33 repeater length: 30

30644   1308859 GCTTCAACCTCACGAGAGTTCGTCTGAAAC CTGTTGCGGGGCGTCTTCGAGTAGCAACACACCGC spacer 
length: 35 repeater length: 30

30645   1308925 GCTTCAACCTCACGAGAGTTCGTCTGAAAC CACCCTAGATCACACAGCGGCCAGTGTGCGTCCAC spacer 
length: 35 repeater length: 30

30646   1308991 GCTTCAACCTCACGAGAGTTCGTCTGAAAC CCGTTGTGAAACCCCGCGGAAAGCACACGCAGGAAGC spacer 
length: 37 repeater length: 30

30647   1309059 GCTTCAACCTCACGAGAGTTCGTCTGAAAC GTGCGATAGAAGATGCCCCCCGGTAGGTTGATCAG spacer 
length: 35 repeater length: 30

30648   1309125 GCTTCAACCTCACGAGAGTTCGTCTGAAAC TAAGTCAAGCCGAGCCTTTGTTTGAGTTGCAATGT spacer 
length: 35 repeater length: 30

30649   1309191 GCTTCAACCTCACGAGAGTTCGTCTGAAAC TCACCCACGCCGTCGAGAGTGAGTAGCCGCCGAAGT spacer 
length: 36 repeater length: 30

30650   1309258 GCTTCAACCTCACGAGAGTTCGTCTGAAAC TGTTTCGAGTCCTTTTGTCCCTGAAATAGTCGAAGT spacer 
length: 36 repeater length: 30

30651   1309325 GCTTCAACCTCACGAGAGTTCGTCTGAAAC GCTATGCCAGTCGTCGGGGTCGGACCAGGAGATCG spacer 
length: 35 repeater length: 30

30652   1309391 GCTTCAACCTCACGAGAGTTCGTCTGAAAC CCGTTCGTTATCGGGTCGGTCCTCGTCGAAAAGCG spacer 
length: 35 repeater length: 30

30653   1309457 GCTTCAACCTCACGAGAGTTCGTCTGAAAC TCGACTGGCTGCTGGTGGTGCATCCTCTGATACC spacer 
length: 34 repeater length: 30

30654   1309522 GCTTCAACCTCACGAGAGTTCGTCTGAAAC CCGGTGGGAGCTGCGAAGTTGGCGGCTTTGTTCA spacer 
length: 34 repeater length: 30

30655   1309587 GCTTCAACCTCACGAGAGTTCGTCTGAAAC TGTCTGTCGTGGTCGAATTCGACGACGGAACGACCA spacer 
length: 36 repeater length: 30

30656   1309654 GCTTCAACCTCACGAGAGTTCGTCTGAAAC TTGTACTCGCTAACAAAATCGCCGCTCGGAGGCC spacer 
length: 34 repeater length: 30

30657   1309719 GCTTCAACCTCACGAGAGTTCGTCTGAAAC TGTCGCCACGGTGGATGAGTTCTTTGCGACTCAACA spacer 
length: 36 repeater length: 30

30658   1309786 GCTTCAACCTCACGAGAGTTCGTCTGAAAC CATGCCGGGAGATGACCCATCGGGGGACACCTC spacer 
length: 33 repeater length: 30

30659   1309850 GCTTCAACCTCACGAGAGTTCGTCTGAAAC CGACATTGCCGGGTGGTATGAGATCGGACAGCGGT spacer 
length: 35 repeater length: 30

30660   1309916 GCTTCAACCTCACGAGAGTTCGTCTGAAAC GGTTACTACTGAAGGTATCAACCCAGTGTTGTAACT spacer 
length: 36 repeater length: 30

30661   1309983 GCTTCAACCTCACGAGAGTTCGTCTGAAAC GACGACGCGATGGCCTTGTGGTTGCCATTGAACG spacer 
length: 34 repeater length: 30

30662   1310048 GCTTCAACCTCACGAGAGTTCGTCTGAAAC TCGGAGTGGTCGTCGGGGCCTCTGACGTTGGTAA spacer 
length: 34 repeater length: 30

30663   1310113 GCTTCAACCTCACGAGAGTTCGTCTGAAAC CAGTCTTCGCACACTGGCGCTGGATAATCCCATTC spacer 
length: 35 repeater length: 30

30664   1310179 GCTTCAACCTCACGAGAGTTCGTCTGAAAC CATTGACCTGCGCTGGACTGACATCTCGGTAGTCCA spacer 
length: 36 repeater length: 30

30665   1310246 GCTTCAACCTCACGAGAGTTCGTCTGAAAC GTGGTGGGCGTACTCGCAACGGTGTGGGTCATGG spacer 
length: 34 repeater length: 30

30666   1310311 GCTTCAACCTCACGAGAGTTCGTCTGAAAC CAAATTACGATGGAGGGCAACGGCCTCGATTCGGA spacer 
length: 35 repeater length: 30

30667   1310377 GCTTCAACCTCACGAGAGTTCGTCTGAAAC TTTATTCAGCCCACGACGAAGGACGTCGATGGAC spacer 
length: 34 repeater length: 30

30668   1310442 GCTTCAACCTCACGAGAGTTCGTCTGAAAC TCCAATCCATGGCTGCGGAACACGGTGTCGTGAACA spacer 
length: 36 repeater length: 30

30669   1310509 GCTTCAACCTCACGAGAGTTCGTCTGAAAC TACGGTGTTCTGGGACGCGCTGATCGAGTCGAA spacer 
length: 33 repeater length: 30

30670   1310573 GCTTCAACCTCACGAGAGTTCGTCTGAAAC GTGCCCTCTCCGCGCGATATGTCGTAAGTGAAAT spacer 



length: 34 repeater length: 30
30671   1310638 GCTTCAACCTCACGAGAGTTCGTCTGAAAC CATCAACGTGAACAATAGCACAGTCGGACGCTGCGG spacer 

length: 36 repeater length: 30
30672   1310705 GCTTCAACCTCACGAGAGTTCGTCTGAAAC ATGTAAGACGGCCGAAAACCACGTCCCGACAGTT spacer 

length: 34 repeater length: 30
30673   1310770 GCTTCAACCTCACGAGAGTTCGTCTGAAAC CCTCGGTCCCTCAAAGGGATACCCTCGGTTACCAC spacer 

length: 35 repeater length: 30
30674   1310836 GCTTCAACCTCACGAGAGTTCGTCTGAAAC AATTGGTCGGGACTATGCTCCTACTGATATGTT spacer 

length: 33 repeater length: 30
30675   1310900 GCTTCAACCTCACGAGAGTTCGTCTGAAAC TTGAGGAGATTCGACTGGATCGTAGCCAGATAGGC spacer 

length: 35 repeater length: 30
30676   1310966 GCTTCAACCTCACGAGAGTTCGTCTGAAAC CGGTGTGCCAGTATCCCGATGTTCTCTTCAGATT spacer 

length: 34 repeater length: 30
30677   1311031 GCTTCAACCTCACGAGAGTTCGTCTGAAAC TGATGTAATAATCAGTTTCAGTATCAATAACAAC spacer 

length: 34 repeater length: 30
30678   1311096 GCTTCAACCTCACGAGAGTTCGTCTGAAAC GAGGCAATTTCACCGAAGAGGTTGGTATCGATT spacer 

length: 33 repeater length: 30
30679   1311160 GCTTCAACCTCACGAGAGTTCGTCTGAAAC AAGAGAACACACGAATGGCGATGACTCGGCTGA spacer 

length: 33 repeater length: 30
30680   1311224 GCTTCAACCTCACGAGAGTTCGTCTGAAAC ACGCGCTCAAGAAGTACGTCCCGCAACTCTGTGGC spacer 

length: 35 repeater length: 30
30681   1311290 GCTTCAACCTCACGAGAGTTCGTCTGAAAC GAACGTCGTCTTGCCCGATCCCTTCGGGCCGTAGG spacer 

length: 35 repeater length: 30
30682   1311356 GCTTCAACCTCACGAGAGTTCGTCTGAAAC TCGGAATCCCTACGATGATCCAGTAGAGGAAAG spacer 

length: 33 repeater length: 30
30683   1311420 GCTTCAACCTCACGAGAGTTCGTCTGAAAC ATCCCTACGATGATCCAGTAGAGGAAAGTGCTT
30684   
30685   
30686   crispr 4
30687   1474449 GTTTCAGACCAACCCTCGTGGGGTCGGAGG CTCCGAGCTTCGGACTGCGATATGACCCGCGTT spacer 

length: 33 repeater length: 30
30688   1474513 GTTTCAGACCAACCCTCGTGGGGTCGGAGG TAAGTTACCGTCAACGAGATAATCAATGATATGA spacer 

length: 34 repeater length: 30
30689   1474578 GTTTCAGACCAACCCTCGTGGGGTCGGAGG CGCTTCCTGCGGGGTTTCACGACGGGTCGCTGGT spacer 

length: 34 repeater length: 30
30690   1474643 GTTTCAGACCAACCCTCGTGGGGTCGGAGG GTGAACAAAGCCGCCAACTACGCAACCATCAGTG spacer 

length: 34 repeater length: 30
30691   1474708 GTTTCAGACCAACCCTCGTGGGGTCGGAGG AGATTCCGATGGTGATGGCACAAGTGGCGTAAT spacer 

length: 33 repeater length: 30
30692   1474772 GTTTCAGACCAACCCTCGTGGGGTCGGAGG GAATAATAGACACTAACAGCAAGGTCCACCGTCT spacer 

length: 34 repeater length: 30
30693   1474837 GTTTCAGACCAACCCTCGTGGGGTCGGAGG ACCGGGAGTTTGTGGTACTTCGCGGGGCCGTCGCC spacer 

length: 35 repeater length: 30
30694   1474903 GTTTCAGACCAACCCTCGTGGGGTCGGAGG GGTGAGTGTTGCGTCCGTGGTAGCGTTACCCAAT spacer 

length: 34 repeater length: 30
30695   1474968 GTTTCAGACCAACCCTCGTGGGGTCGGAGG CATCGCACCGTCGACGTCGCCCATCACCGCAATCG spacer 

length: 35 repeater length: 30
30696   1475034 GTTTCAGACCAACCCTCGTGGGGTCGGAGG CTGCATGATATCGTCAAACCGAGTGACGTACCGACG spacer 

length: 36 repeater length: 30
30697   1475101 GTTTCAGACCAACCCTCGTGGGGTCGGAGG TGCAATGGGTTGCCGGCGACGTCGGCTGCATCCC spacer 

length: 34 repeater length: 30
30698   1475166 GTTTCAGACCAACCCTCGTGGGGTCGGAGG GGACCACCGCGTTGCGACGTCGGCGTCCGTCGTC spacer 

length: 34 repeater length: 30
30699   1475231 GTTTCAGACCAACCCTCGTGGGGTCGGAGG GGTCGAATTGGAGTCATTTGCCACTCGGTAGAAA spacer 

length: 34 repeater length: 30
30700   1475296 GTTTCAGACCAACCCTCGTGGGGTCGGAGG GATCATTACCAAGACTGGGAAAAGGCCCTGAT spacer 

length: 32 repeater length: 30
30701   1475359 GTTTCAGACCAACCCTCGTGGGGTCGGAGG GTCCATTGCTACATAACTACCAACGGGCTACCAC spacer 

length: 34 repeater length: 30
30702   1475424 GTTTCAGACCAACCCTCGTGGGGTCGGAGG GGTCGATCAGATGGAGATCGGCGTTTTGTCGGAG
30703   
30704   
30705   crispr 5
30706   2597028 GTTTCAGACGAACTCTCGTGAGGTTGAAGC AAGCGGTCGCTCCACCGTAGGGCTTCGTCATCT spacer 

length: 33 repeater length: 30
30707   2597092 GTTTCAGACGAACTCTCGTGAGGTTGAAGC ATCGCAAAGGATGATGGCGACTTGACTGCCTTCG spacer 

length: 34 repeater length: 30
30708   2597157 GTTTCAGACGAACTCTCGTGAGGTTGAAGC AGCTCACGACCGACCAGGAGGACGTCACGCTGG spacer 

length: 33 repeater length: 30
30709   2597221 GTTTCAGACGAACTCTCGTGAGGTTGAAGC CCCGAGCGCACGGAGGGCTCGACGTCTTCGGCCAG spacer 

length: 35 repeater length: 30



30710   2597287 GTTTCAGACGAACTCTCGTGAGGTTGAAGC TGCCGGTACCCCGCCGCGGCGTTCGCGACGTC spacer 
length: 32 repeater length: 30

30711   2597350 GTTTCAGACGAACTCTCGTGAGGTTGAAGC AATCAGTCCGGCGAAACGGCTGAAACGAGCGAG spacer 
length: 33 repeater length: 30

30712   2597414 GTTTCAGACGAACTCTCGTGAGGTTGAAGC GTGACTGCGCCGTTGGCGGGGAGCGATGCGCCGAT spacer 
length: 35 repeater length: 30

30713   2597480 GTTTCAGACGAACTCTCGTGAGGTTGAAGC GTCGCGTGGTCGTCGCGTACGTGGCGTTCGAACCG spacer 
length: 35 repeater length: 30

30714   2597546 GTTTCAGACGAACTCTCGTGAGGTTGAAGC TGGGGGCAGTATCCTGGGCGCTCCGTAAAGAGGC spacer 
length: 34 repeater length: 30

30715   2597611 GTTTCAGACGAACTCTCGTGAGGTTGAAGC TACGGAGTCCGAGACACGGTCACCGACGCACTGG spacer 
length: 34 repeater length: 30

30716   2597676 GTTTCAGACGAACTCTCGTGAGGTTGAAGC AAACTCTAACTCGGAGATTTGCAAATCTACAGTC spacer 
length: 34 repeater length: 30

30717   2597741 GTTTCAGACGAACTCTCGTGAGGTTGAAGC GATCAGTCATCTATCCCTCTGCATGGTGTCGGTG spacer 
length: 34 repeater length: 30

30718   2597806 GTTTCAGACGAACTCTCGTGAGGTTGAAGC CGACGTGATCCCGGTCGAGGCCGAGAGCGAGGAG spacer 
length: 34 repeater length: 30

30719   2597871 GTTTCAGACGAACTCTCGTGAGGTTGAAGC CGATTGCTCGTCTGCTCCTCGGGGTGTGGCATCC spacer 
length: 34 repeater length: 30

30720   2597936 GTTTCAGACGAACTCTCGTGAGGTTGAAGC GGAGATAGTAGCACCTCCTAAGTGGCTTCTGTAC spacer 
length: 34 repeater length: 30

30721   2598001 GTTTCAGACGAACTCTCGTGAGGTTGAAGC TACAGTAAGCTGATGCAGTACACCCACGCCGAGT spacer 
length: 34 repeater length: 30

30722   2598066 GTTTCAGACGAACTCTCGTGAGGTTGAAGC CTCTCAATCGTCGGGTCGCTCCCGTCGGTCCC spacer 
length: 32 repeater length: 30

30723   2598129 GTTTCAGACGAACTCTCGTGAGGTTGAAGC GGCCCCTCGATCTACACGTCGGTGCTGTTCGACGA spacer 
length: 35 repeater length: 30

30724   2598195 GTTTCAGACGAACTCTCGTGAGGTTGAAGC CGTGGGCACGTCACCGAAGCTGAGACAGTCCCGAAA spacer 
length: 36 repeater length: 30

30725   2598262 GTTTCAGACGAACTCTCGTGAGGTTGAAGC GTTTCGGAGCGGTGAATGTCACAGATACTGAATCAT spacer 
length: 36 repeater length: 30

30726   2598329 GTTTCAGACGAACTCTCGTGAGGTTGAAGC GCGTGGTGGACCGGCCGGGCGAGTTCAGCGATTGATACG 
spacer length: 39 repeater length: 30

30727   2598399 GTTTCAGACGAACTCTCGTGAGGTTGAAGC GATTGAACCGAGATATCGCCAAACGCATTGTCGAC spacer 
length: 35 repeater length: 30

30728   2598465 GTTTCAGACGAACTCTCGTGAGGTTGAAGC GACTCCGGGACAGCCGTTGTCGGAGATGATAATGG spacer 
length: 35 repeater length: 30

30729   2598531 GTTTCAGACGAACTCTCGTGAGGTTGAAGC GGCGACCGCTCGAAATCGAAGTCGGTCGCGGTCCG spacer 
length: 35 repeater length: 30

30730   2598597 GTTTCAGACGAACTCTCGTGAGGTTGAAGC CCACAAAACAATTGTGGAGCAAGCTGCGTTTCAGA
30731   
30732   
30733   GCA_002813085.1_ASM281308v1_genomic.fna(findCrispr):
30734   START       REPEAT                           

SPACER                                             
30735   crispr 1
30736   854054 GTCACAATCCTTATTTTAGTAGATGGTTTTCTGCAAT ATAGCCTAAACGAAATATCAGATGAAGAATATGG 

spacer length: 34 repeater length: 37
30737   854126 GTCACAATCCTTATTTTAGTAGATGGTTTTCTGCAAT ACCAGTATATGTCTATTACAACGACATAGACGGA 

spacer length: 34 repeater length: 37
30738   854198 GTCACAATCCTTATTTTAGTAGATGGTTTTCTGCAAT GAATCACATCTCGATGCAGATAATGACCTGAAAA 

spacer length: 34 repeater length: 37
30739   854270 GTCACAATCCTTATTTTAGTAGATGGTTTTCTGCAAT TATGCAGTTAATAATGAAGTTACATACGGATTGC 

spacer length: 34 repeater length: 37
30740   854342 GTCACAATCCTTATTTTAGTAGATGGTTTTCTGCAAT 

GATATGCCTTTAAAAAAGTTACATATGGAAGAAAGTCACAATCCTTATTTTACTAGATGGTTTTCTGCAATATAGCTACATTGTTA
TAAACTGGTCTTTTAAGGT spacer length: 105 repeater length: 37

30741   854485 GTCACAATCCTTATTTTAGTAGATGGTTTTCTGCAAT TATTATTTATGAACAAGAAAAAATAAACAAGGAA 
spacer length: 34 repeater length: 37

30742   854557 GTCACAATCCTTATTTTAGTAGATGGTTTTCTGCAAT AAGGTGTTTAAAATGGAGAAAATAAAATTTATTA 
spacer length: 34 repeater length: 37

30743   854629 GTCACAATCCTTATTTTAGTAGATGGTTTTCTGCAAT TTATAGATGAAATAAATGAATTAAAGGAAATTTTGA 
spacer length: 36 repeater length: 37

30744   854703 GTCACAATCCTTATTTTAGTAGATGGTTTTCTGCAAT AGGACGAACAAATTTTTAATGTTAATGGTTTTT 
spacer length: 33 repeater length: 37

30745   854774 GTCACAATCCTTATTTTAGTAGATGGTTTTCTGCAAT TCTTCAAAATGGAAGAAGGAGAGAATTAAAGCAT 
spacer length: 34 repeater length: 37

30746   854846 GTCACAATCCTTATTTTAGTAGATGGTTTTCTGCAAT CCCAAAAAAGGACGAATACGGCGTTTACGAATCAA 
spacer length: 35 repeater length: 37

30747   854919 GTCACAATCCTTATTTTAGTAGATGGTTTTCTGCAAT GGTAATGTGTATCAGTACTTGAAAAATCAGTATTTT 



spacer length: 36 repeater length: 37
30748   854993 GTCACAATCCTTATTTTAGTAGATGGTTTTCTGCAAT AAAGAGACACTATTAATAGATATATTTATCTACA 

spacer length: 34 repeater length: 37
30749   855065 GTCACAATCCTTATTTTAGTAGATGGTTTTCTGCAAT ACGGATAATTGAGGTGATAATAAATGTTAATAAG 

spacer length: 34 repeater length: 37
30750   855137 GTCACAATCCTTATTTTAGTAGATGGTTTTCTGCAAT AATATTTGAATTACTCGTAATATGCATTACCGAG 

spacer length: 34 repeater length: 37
30751   855209 GTCACAATCCTTATTTTAGTAGATGGTTTTCTGCAAT AAATCAATGTTAAAATACAGAAAAAACCTAAAAT 

spacer length: 34 repeater length: 37
30752   855281 GTCACAATCCTTATTTTAGTAGATGGTTTTCTGCAAT TAGACCAAAGGGGGTTTAAACACCCCAAAAAAGGT 

spacer length: 35 repeater length: 37
30753   855354 GTCACAATCCTTATTTTAGTAGATGGTTTTCTGCAAT GGTAAAATGTAAAATTATCGTATTTGAACAAGTA 

spacer length: 34 repeater length: 37
30754   855426 GTCACAATCCTTATTTTAGTAGATGGTTTTCTGCAAT GGAGTAGAAAAATGTATAAATATCAAGAAAAAA 

spacer length: 33 repeater length: 37
30755   855497 GTCACAATCCTTATTTTAGTAGATGGTTTTCTGCAAT AGAGTTAATTTGCAAGTTTTTAAGCAAAGGAATGT 

spacer length: 35 repeater length: 37
30756   855570 GTCACAATCCTTATTTTAGTAGATGGTTTTCTGCAAT CAAAAACTGAAGAAGCAATTGAGTTTTTAGCAAAAA 

spacer length: 36 repeater length: 37
30757   855644 GTCACAATCCTTATTTTAGTAGATGGTTTTCTGCAAT AATAAGTTGTTAAATAATTGATTGACTTATGAA 

spacer length: 33 repeater length: 37
30758   855715 GTCACAATCCTTATTTTAGTAGATGGTTTTCTGCAAT AAGGGTAGGTATACAGTTGTTGATGGTGGTAATGAA 

spacer length: 36 repeater length: 37
30759   855789 GTCACAATCCTTATTTTAGTAGATGGTTTTCTGCAAT ACTTTTAAGGCGACTGATGAATTTTTAGCTAATGT 

spacer length: 35 repeater length: 37
30760   855862 GTCACAATCCTTATTTTAGTAGATGGTTTTCTGCAAT TTTAACACTAATAGCATTTTAATTGATGTCTTAAA 

spacer length: 35 repeater length: 37
30761   855935 GTCACAATCCTTATTTTAGTAGATGGTTTTCTGCAAT CTAGACGTGCAAGAATTTATGAAAGGAAAAATA 

spacer length: 33 repeater length: 37
30762   856006 GTCACAATCCTTATTTTAGTAGATGGTTTTCTGCAAT ATAACGGACTATCTTTGCAAGATTTCAATTGTAAGG 

spacer length: 36 repeater length: 37
30763   856080 GTCACAATCCTTATTTTAGTAGATGGTTTTCTGCAAT CTTCATAAAATGTATCGGTGTCTATATAAATAATAG 

spacer length: 36 repeater length: 37
30764   856154 GTCACAATCCTTATTTTAGTAGATGGTTTTCTGCAAT CTAAAACATTAGAGAGAAGCTGTAACATTATTACA 

spacer length: 35 repeater length: 37
30765   856227 GTCACAATCCTTATTTTAGTAGATGGTTTTCTGCAAT ATCGAAGACCCCGTGTCTAAAACATTACAAAGAAG 

spacer length: 35 repeater length: 37
30766   856300 GTCACAATCCTTATTTTAGTAGATGGTTTTCTGCAAT TTTTGGTGTTTGAACAACTGGAAAAAAAAGAAGA 

spacer length: 34 repeater length: 37
30767   856372 GTCACAATCCTTATTTTAGTAGATGGTTTTCTGCAAT AGTACGAAGTGGATTTATCATTAACAAAAAAATT 

spacer length: 34 repeater length: 37
30768   856444 GTCACAATCCTTATTTTAGTAGATGGTTTTCTGCAAT ATGTATTCCAAAAAAGAATTAAAGACTGTGAATAC 

spacer length: 35 repeater length: 37
30769   856517 GTCACAATCCTTATTTTAGTAGATGGTTTTCTGCAAT CGAAAAAAACAAAAAAGACCTCGACCCCGTGTCAAA 

spacer length: 36 repeater length: 37
30770   856591 GTCACAATCCTTATTTTAGTAGATGGTTTTCTGCAAT TCTTTCCAAGATTATCATAACGAAGAAGAAGATG 

spacer length: 34 repeater length: 37
30771   856663 GTCACAATCCTTATTTTAGTAGATGGTTTTCTGCAAT ATCATAATGCGGAAATGGAGGAATTATATATTGAT 

spacer length: 35 repeater length: 37
30772   856736 GTCACAATCCTTATTTTAGTAGATGGTTTTCTGCAAT AAGATTCAGACCATGATACATGGTCTCTAAATCTA 

spacer length: 35 repeater length: 37
30773   856809 GTCACAATCCTTATTTTAGTAGATGGTTTTCTGCAAT TCATCACAAGAGTGATTGATATAGACCAAGAAATAT 

spacer length: 36 repeater length: 37
30774   856883 GTCACAATCCTTATTTTAGTAGATGGTTTTCTGCAAT ATCTACGCAGGAATATTTAAAAGGACAAGAAG spacer 

length: 32 repeater length: 37
30775   856953 GTCACAATCCTTATTTTAGTAGATGGTTTTCTGCAAT ATTATGACTGTTATTATAATCAGTCCGTTTTTAAAA 

spacer length: 36 repeater length: 37
30776   857027 GTCACAATCCTTATTTTAGTAGATGGTTTTCTGCAAT ACACAAAACGGGGTATATTTCAATTGTTATGTTGTA 

spacer length: 36 repeater length: 37
30777   857101 GTCACAATCCTTATTTTAGTAGATGGTTTTCTGCAAT TCAATATAGAGAAATTAAAAGTAAAGACAATAGA 

spacer length: 34 repeater length: 37
30778   857173 GTCACAATCCTTATTTTAGTAGATGGTTTTCTGCAAT TAAAAAAAGCTATCAATTAATTGATAGCAAAATAT 

spacer length: 35 repeater length: 37
30779   857246 GTCACAATCCTTATTTTAGTAGATGGTTTTCTGCAAT TTTCCAACCAATCGCTTCATTACTCCCCCCATTGCCA 

spacer length: 37 repeater length: 37
30780   857321 GTCACAATCCTTATTTTAGTAGATGGTTTTCTGCAAT AATAAGGAGAGATTATATGGCAATTATAGTTAATA 

spacer length: 35 repeater length: 37
30781   857394 GTCACAATCCTTATTTTAGTAGATGGTTTTCTGCAAT ATTAGACACCGTGTCTAAAACATTACAATATGCAT 

spacer length: 35 repeater length: 37
30782   857467 GTCACAATCCTTATTTTAGTAGATGGTTTTCTGCAAT AATAAAAATAACTAAACAAAAAGTACAAACAGTAGA 

spacer length: 36 repeater length: 37



30783   857541 GTCACAATCCTTATTTTAGTAGATGGTTTTCTGCAAT CTGCGTAAAGATAAGGATTTAAAAGTACTTAAAAA 
spacer length: 35 repeater length: 37

30784   857614 GTCACAATCCTTATTTTAGTAGATGGTTTTCTGCAAT ATATTATATATCATCCGATAGATATTTCTAGCTTTA 
spacer length: 36 repeater length: 37

30785   857688 GTCACAATCCTTATTTTAGTAGATGGTTTTCTGCAAT CAATATAGTAACTATTGGTCCAATAAAGACTGTTC 
spacer length: 35 repeater length: 37

30786   857761 GTCACAATCCTTATTTTAGTAGATGGTTTTCTGCAAT GAAAAATTATGGATTTAATATTATTAAAATCA spacer 
length: 32 repeater length: 37

30787   857831 GTCACAATCCTTATTTTAGTAGATGGTTTTCTGCAAT ATCGGAAGGTAAAAGCTAATCCAATTATATTTCC 
spacer length: 34 repeater length: 37

30788   857903 GTCACAATCCTTATTTTAGTAGATGGTTTTCTGCAAT ATATAAACAGGTTATATTACAGAAAGAGGATAAGCAA 
spacer length: 37 repeater length: 37

30789   857978 GTCACAATCCTTATTTTAGTAGATGGTTTTCTGCAAT ACGGGTGATAACATGAATGTATGGAAGGGAACAA 
spacer length: 34 repeater length: 37

30790   858050 GTCACAATCCTTATTTTAGTAGATGGTTTTCTGCAAT ATTATAACGGGTTTGTAGTAATTAATACTAAGATA 
spacer length: 35 repeater length: 37

30791   858123 GTCACAATCCTTATTTTAGTAGATGGTTTTCTGCAAT AACTTATAACTTATTAAATACTAATGATTTTAT 
spacer length: 33 repeater length: 37

30792   858194 GTCACAATCCTTATTTTAGTAGATGGTTTTCTGCAAT AATATTAATGGTTTTTTTGAGCTAATAAGTATTTGC 
spacer length: 36 repeater length: 37

30793   858268 GTCACAATCCTTATTTTAGTAGATGGTTTTCTGCAAT AAAGTTACGATTTGCTAAGCACCAAAGAATATTTAA 
spacer length: 36 repeater length: 37

30794   858342 GTCACAATCCTTATTTTAGTAGATGGTTTTCTGCAAT AAATAAACGGATTAATTATAACAAAAAAAGTATAC 
spacer length: 35 repeater length: 37

30795   858415 GTCACAATCCTTATTTTAGTAGATGGTTTTCTGCAAT CGCAAATGGAAGTATACATCAAAATGGGTATGTA 
spacer length: 34 repeater length: 37

30796   858487 GTCACAATCCTTATTTTAGTAGATGGTTTTCTGCAAT ACACACGACGACACATGTTTTAATGGACTTATAC 
spacer length: 34 repeater length: 37

30797   858559 GTCACAATCCTTATTTTAGTAGATGGTTTTCTGCAAT CTCAGTCACTATAAAAGAATAATGTACGGGGAAGA 
spacer length: 35 repeater length: 37

30798   858632 GTCACAATCCTTATTTTAGTAGATGGTTTTCTGCAAT AAAAGACAACAAAAGAAGACAACAAAAGCTATCAA 
spacer length: 35 repeater length: 37

30799   858705 GTCACAATCCTTATTTTAGTAGATGGTTTTCTGCAAT CAATAAGTAATAAAATAAATTTAAAAAGCGAAAG 
spacer length: 34 repeater length: 37

30800   858777 GTCACAATCCTTATTTTAGTAGATGGTTTTCTGCAAT ATAAATGAAGGTAGAAATTTTAGTTTATAGGCAA 
spacer length: 34 repeater length: 37

30801   858849 GTCACAATCCTTATTTTAGTAGATGGTTTTCTGCAAT ACTATCAGGTTAAGGCCAATAGAACTATTATAAA 
spacer length: 34 repeater length: 37

30802   858921 GTCACAATCCTTATTTTAGTAGATGGTTTTCTGCAAT ATATAAGCAACAAAGAATAAAAAAAGAAGACAAG 
spacer length: 34 repeater length: 37

30803   858993 GTCACAATCCTTATTTTAGTAGATGGTTTTCTGCAAT ATATTTAACCCTACAGGATTTAAATTTTAAATCT 
spacer length: 34 repeater length: 37

30804   859065 GTCACAATCCTTATTTTAGTAGATGGTTTTCTGCAAT ACTTAAATATAATCAATATATCAAAGTAAAGTAT 
spacer length: 34 repeater length: 37

30805   859137 GTCACAATCCTTATTTTAGTAGATGGTTTTCTGCAAT ATCACCAGCATCAGCAAAAGGATATTTAACAGG 
spacer length: 33 repeater length: 37

30806   859208 GTCACAATCCTTATTTTAGTAGATGGTTTTCTGCAAT ACAGAAAGGGGATTTGATGATATTATTGATATTA 
spacer length: 34 repeater length: 37

30807   859280 GTCACAATCCTTATTTTAGTAGATGGTTTTCTGCAAT CGGACAAGGGGGTTTATAAAAATATGTACGTGTTACA 
spacer length: 37 repeater length: 37

30808   859355 GTCACAATCCTTATTTTAGTAGATGGTTTTCTGCAAT TCTCTCTCCAAACAGATTGTGGGGCAGTTAAACT 
spacer length: 34 repeater length: 37

30809   859427 GTCACAATCCTTATTTTAGTAGATGGTTTTCTGCAAT TTAGCTAATGTCAATTATGTTGAGTATGAAGGAT 
spacer length: 34 repeater length: 37

30810   859499 GTCACAATCCTTATTTTAGTAGATGGTTTTCTGCAAT ATATAGTAGCAAAAAAAAGATTTATACAGTTC spacer 
length: 32 repeater length: 37

30811   859569 GTCACAATCCTTATTTTAGTAGATGGTTTTCTGCAAT AGGGGCAAGGAGGATGATATTATATATCATCCAC 
spacer length: 34 repeater length: 37

30812   859641 GTCACAATCCTTATTTTAGTAGATGGTTTTCTGCAAT ATTATAGCGCTTTTAATGGTAATTTAAAAGATT 
spacer length: 33 repeater length: 37

30813   859712 GTCACAATCCTTATTTTAGTAGATGGTTTTCTGCAAT TCAAGGTGTTAAAATGGAATTTAAACTTTTAGGA 
spacer length: 34 repeater length: 37

30814   859784 GTCACAATCCTTATTTTAGTAGATGGTTTTCTGCAAT ATTAAGCACTAAGGACTTTTTAGATGGCAAAGAA 
spacer length: 34 repeater length: 37

30815   859856 GTCACAATCCTTATTTTAGTAGATGGTTTTCTGCAAT TGTTAGTAGATGATAACTGTTTATGCTTGGATGAT 
spacer length: 35 repeater length: 37

30816   859929 GTCACAATCCTTATTTTAGTAGATGGTTTTCTGCAAT ACAAGTAAGTGACAAGGAGGAGGATTATTATTATC 
spacer length: 35 repeater length: 37

30817   860002 GTCACAATCCTTATTTTAGTAGATGGTTTTCTGCAAT TTATGCCTGATGGGAGCGTAATATTATGAAAAAAA 
spacer length: 35 repeater length: 37

30818   860075 GTCACAATCCTTATTTTAGTAGATGGTTTTCTGCAAT ATAGACAAAACATACAGAAAAAAGAGGATAAAA 



spacer length: 33 repeater length: 37
30819   860146 GTCACAATCCTTATTTTAGTAGATGGTTTTCTGCAAT AAATATCAACGACTTTTTACAAAATGCACAAAT 

spacer length: 33 repeater length: 37
30820   860217 GTCACAATCCTTATTTTAGTAGATGGTTTTCTGCAAT AGAGTTGGAATTAGGGCTACAAGGTCAAACTGGT 

spacer length: 34 repeater length: 37
30821   860289 GTCACAATCCTTATTTTAGTAGATGGTTTTCTGCAAT CATGCCACACACATAATACGAAATTTTGGAGAGAA 

spacer length: 35 repeater length: 37
30822   860362 GTCACAATCCTTATTTTAGTAGATGGTTTTCTGCAAT GATGATATTGATAAAGCGATGCAAATATACAAAGAAA 

spacer length: 37 repeater length: 37
30823   860437 GTCACAATCCTTATTTTAGTAGATGGTTTTCTGCAAT TTATTAATGGGAATCAGGTTATAGCTAAAAAAAAT 

spacer length: 35 repeater length: 37
30824   860510 GTCACAATCCTTATTTTAGTAGATGGTTTTCTGCAAT AAGGTTAGGGAATATATTCATAGTAAGGATAAAACA 

spacer length: 36 repeater length: 37
30825   860584 GTCACAATCCTTATTTTAGTAGATGGTTTTCTGCAAT ATGGGGTGTTCAGTTATGAGTTGCAAATACAATAA 

spacer length: 35 repeater length: 37
30826   860657 GTCACAATCCTTATTTTAGTAGATGGTTTTCTGCAAT GGAAGAAACACTGTAAAAAGGGATAATGTTAATAC 

spacer length: 35 repeater length: 37
30827   860730 GTCACAATCCTTATTTTAGTAGATGGTTTTCTGCAAT TGATTACATGAATGTTGAGATAATCGTATA spacer 

length: 30 repeater length: 37
30828   860798 GTCACAATCCTTATTTTAGTAGATGGTTTTCTGCAAT AATGGAAGAAGATGGTTACGAACCACAGAAA spacer 

length: 31 repeater length: 37
30829   860867 GTCACAATCCTTATTTTAGTAGATGGTTTTCTGCAAT AAAGAAAAATCATATATTAAATACATCAGGGACAA 

spacer length: 35 repeater length: 37
30830   860940 GTCACAATCCTTATTTTAGTAGATGGTTTTCTGCAAT ATTTGAGATAATTGTTTTTAGACAAAATAAAAG 

spacer length: 33 repeater length: 37
30831   861011 GTCACAATCCTTATTTTAGTAGATGGTTTTCTGCAAT ATTGACAAAATTATGGAAGGTCAAACTGGTGTTT 

spacer length: 34 repeater length: 37
30832   861083 GTCACAATCCTTATTTTAGTAGATGGTTTTCTGCAAT ATGACAACTATCATAAATAATGCATTTAGCACA 

spacer length: 33 repeater length: 37
30833   861154 GTCACAATCCTTATTTTAGTAGATGGTTTTCTGCAAT CCAGATGCTACATATTTTAACATGTATGTTGGAG 

spacer length: 34 repeater length: 37
30834   861226 GTCACAATCCTTATTTTAGTAGATGGTTTTCTGCAAT ATAGATTTAAAAACATTAAAAAATGTATTAAAGTAT 

spacer length: 36 repeater length: 37
30835   861300 GTCACAATCCTTATTTTAGTAGATGGTTTTCTGCAAT AATAATTCATTAGACATGAAACTTATTATTCTATCA 

spacer length: 36 repeater length: 37
30836   861374 GTCACAATCCTTATTTTAGTAGATGGTTTTCTGCAAT AATGAATTGTGGACTCAATATGGGCAGTATATGCC 

spacer length: 35 repeater length: 37
30837   861447 GTCACAATCCTTATTTTAGTAGATGGTTTTCTGCAAT AGTATTCACAAATTCTTACAAAGGACACAAATTAA 

spacer length: 35 repeater length: 37
30838   861520 GTCACAATCCTTATTTTAGTAGATGGTTTTCTGCAAT ATAGGTTAGATGCAATTCCAGAGTTAAATGATGATTAT 

spacer length: 38 repeater length: 37
30839   861596 GTCACAATCCTTATTTTAGTAGATGGTTTTCTGCAAT ATAAATGCTGGGACTATATGTATAACATTAGAC 

spacer length: 33 repeater length: 37
30840   861667 GTCACAATCCTTATTTTAGTAGATGGTTTTCTGCAAT CGAAAATTTCTCAAAATTTCACTTTTTTATGCA
30841   
30842   
30843   GCA_002813655.1_ASM281365v1_genomic.fna(findCrispr):
30844   START       REPEAT                           

SPACER                                             
30845   crispr 1
30846   436002 GGTGGAGCAATCTACAACACC 

GCAACCATGACCCTAACCGATAGCCTGATCCACAACAACCTAGCTGGTGACGCTGGTGCAGGTGGTTACCACGTAATCATTGGAGG
TACCGGTGGTTCAGGTGGTAA spacer length: 107 repeater length: 21

30847   436131 GGTGGAGCAATCTACAACACC 
GGAACTACAACCATAACCGACTCCCAAATCAACGAAAACACCGCTGGAGATGGTGGTAGTGGAGCTGATGGAAGTGATGGATTATT
AAGTAATGGTTACACCGGACACAATGGAGGCGTTGGTGGTTC spacer length: 128 repeater length: 21

30848   436281 GGTGGAGCAATCTACAACACC 
CTGAAGCTAAAGAAGTGGTTGAGGAAAAGGCTGAAGAAGTGAAAGAGAAAGCTGCTGAAGTCAAAGAAGCTGCTGAGGAAAAAGCC
GAAGAAGTTAAGGAAAAAGCTGCTGAAGCCAAGAAAAAAGCC

30849   
30850   
30851   crispr 2
30852   414180 GGTGGGGACCCTCGGAGTAAAAA ATGACATGGTGGGGACCCTCGAAGTCGAATTCA spacer length: 33 

repeater length: 23
30853   414237 GGTGGGGACCCTCGGAGTAAAAA TGATACGGTGGGGACCCTCGAAGTCGAATTCA spacer length: 32 

repeater length: 23
30854   414293 GGTGGGGACCCTCGGAGTAAAAA GTAGGGCCGAAATTTGCCCTATTTTGCCCAAT
30855   
30856   
30857   crispr 3
30858   1762771 GCTGAAGAAGTGAAAGATAAAGCT ACTGAAGCCAAAACCAAAGCCACCGAGGTTAAGAAAGCGGTTGAGGAAAA 



spacer length: 50 repeater length: 24
30859   1762846 GCTGAAGAAGTGAAAGATAAAGCT ACTGAAGCCAAAACCAAAGCCACCGAGGTTAAGAAAGCTGCTGAAGAAAA 

spacer length: 50 repeater length: 24
30860   1762921 GCTGAAGAAGTGAAAGATAAAGCT 

TCCGAAGCTAAAGAAGCAGTAGAAGAGAAAGCTGAGGAAGTTAAGGAAAAAGCTGCTGAAGCTAAAGAAGTGGTTGAGGAAAA 
spacer length: 83 repeater length: 24

30861   1763029 GCTGAAGAAGTGAAAGATAAAGCT 
AGGGCCGAAATTTGCCCTATTTTGCCCAATATTTAATATTATTTCCCCATTTTTATACATAAATTTGTCGTTCCGTGATTTGT

30862   
30863   
30864   crispr 4
30865   2361836 ATTTCAATCCCAAAATGGTCTGATTTTAGT GTATGTGTGGTGTGCTATTTCCCACGGCGTAAGCA spacer 

length: 35 repeater length: 30
30866   2361902 ATTTCAATCCCAAAATGGTCTGATTTTAGT TTGCAACTGCTTCCGGGTCGTCATTGTCTGCTAGT spacer 

length: 35 repeater length: 30
30867   2361968 ATTTCAATCCCAAAATGGTCTGATTTTAGT GTTACCAGTTCCCGGATGAGCCGGTGGACTGTTGC spacer 

length: 35 repeater length: 30
30868   2362034 ATTTCAATCCCAAAATGGTCTGATTTTAGT GATTTCAATTTCTTCATCATATAGTGAATTATCTAT spacer 

length: 36 repeater length: 30
30869   2362101 ATTTCAATCCCAAAATGGTCTGATTTTAGT GTTTTGCTGTTATTGATTTCTGGAGGGTTTAATTT spacer 

length: 35 repeater length: 30
30870   2362167 ATTTCAATCCCAAAATGGTCTGATTTTAGT CTACATAAGTTTCCCTTTGATTGTTACATCGTAA spacer 

length: 34 repeater length: 30
30871   2362232 ATTTCAATCCCAAAATGGTCTGATTTTAGT CTGGGCAGATTCCTGTCTTAAATTTTGTTTGTTGTA spacer 

length: 36 repeater length: 30
30872   2362299 ATTTCAATCCCAAAATGGTCTGATTTTAGT TGATAATGCTCCAGCTATTTCTTTCTGCATGATCT spacer 

length: 35 repeater length: 30
30873   2362365 ATTTCAATCCCAAAATGGTCTGATTTTAGT TTTTAATCATGATTGCCTGTACTTCTTCATTGTGT spacer 

length: 35 repeater length: 30
30874   2362431 ATTTCAATCCCAAAATGGTCTGATTTTAGT CTAGTGTTCATGGTTTTGATATATTGTCAAAGTAGC spacer 

length: 36 repeater length: 30
30875   2362498 ATTTCAATCCCAAAATGGTCTGATTTTAGT GAATAATATAGGTCCTAATTATGCAAATAGCCATA spacer 

length: 35 repeater length: 30
30876   2362564 ATTTCAATCCCAAAATGGTCTGATTTTAGT 

CATTTTTCACCATGATTACATTATCATTAAATTCTTATTTCGATCCCAAAATGGTCTGATTTTAGTGTAAATCGTATACCATTATA
ACTTCTTAATCGTTGC spacer length: 102 repeater length: 30

30877   2362697 ATTTCAATCCCAAAATGGTCTGATTTTAGT GCATTAAGTGTATTGCACCACTTTAAAGAATACCAA spacer 
length: 36 repeater length: 30

30878   2362764 ATTTCAATCCCAAAATGGTCTGATTTTAGT AGTGCATGGAGGTTAGAAAAAAGATGACTAATTATA spacer 
length: 36 repeater length: 30

30879   2362831 ATTTCAATCCCAAAATGGTCTGATTTTAGT TGGGGCTGTGCCAGTGGACATTTCAAAGTTTGTT spacer 
length: 34 repeater length: 30

30880   2362896 ATTTCAATCCCAAAATGGTCTGATTTTAGT GTTGTGTTGGAGGTTAGTATTTTACAAAAAGGAG spacer 
length: 34 repeater length: 30

30881   2362961 ATTTCAATCCCAAAATGGTCTGATTTTAGT GTTAAAAAAGGAAACGGAGATGATAATATTCCTAAT spacer 
length: 36 repeater length: 30

30882   2363028 ATTTCAATCCCAAAATGGTCTGATTTTAGT TCCGATGGTTCATTGACTTCTCAGGATACTTCCG spacer 
length: 34 repeater length: 30

30883   2363093 ATTTCAATCCCAAAATGGTCTGATTTTAGT ACAACGTGTAGAATTACTTTGTATCCTCCATTAACT spacer 
length: 36 repeater length: 30

30884   2363160 ATTTCAATCCCAAAATGGTCTGATTTTAGT TAATATAACTGGAAGAGATTATGTTGGAGGAATTG spacer 
length: 35 repeater length: 30

30885   2363226 ATTTCAATCCCAAAATGGTCTGATTTTAGT CCCACTACCTTCTAAAGTAGTTAAAGATTATAAAA spacer 
length: 35 repeater length: 30

30886   2363292 ATTTCAATCCCAAAATGGTCTGATTTTAGT CTGCAGAAGCTGCAGCATACTTAGTAAGTTCTTATT spacer 
length: 36 repeater length: 30

30887   2363359 ATTTCAATCCCAAAATGGTCTGATTTTAGT CTAGTATAAAGATTTAGACCCCACACCAGACAGACC spacer 
length: 36 repeater length: 30

30888   2363426 ATTTCAATCCCAAAATGGTCTGATTTTAGT CTCTTTTGATGTAAACTTAGTAACTAATAATAATG spacer 
length: 35 repeater length: 30

30889   2363492 ATTTCAATCCCAAAATGGTCTGATTTTAGT GTATCTTTCAGTGACGTTCACACACTATGCGATTAC spacer 
length: 36 repeater length: 30

30890   2363559 ATTTCAATCCCAAAATGGTCTGATTTTAGT TGTGTTAAAACCTGATAGAATCATTTTAGGGGGTG spacer 
length: 35 repeater length: 30

30891   2363625 ATTTCAATCCCAAAATGGTCTGATTTTAGT GCTCACTTTCTCAGTGAACATTATGACCTTCTTAA spacer 
length: 35 repeater length: 30

30892   2363691 ATTTCAATCCCAAAATGGTCTGATTTTAGT GTGACAAGCTCCCAAGTAGCTAACCGGGGTGTGTG spacer 
length: 35 repeater length: 30

30893   2363757 ATTTCAATCCCAAAATGGTCTGATTTTAGT ATGTTAAAGATGCAATAAGTGACGAAGGCTTCAAAC spacer 
length: 36 repeater length: 30

30894   2363824 ATTTCAATCCCAAAATGGTCTGATTTTAGT ACGGATAATCTAACAACTATCGTATTCACAACACCCA spacer 



length: 37 repeater length: 30
30895   2363892 ATTTCAATCCCAAAATGGTCTGATTTTAGT AAGGCTTGGAAAAGATGATAAATCATAAAATTAGA spacer 

length: 35 repeater length: 30
30896   2363958 ATTTCAATCCCAAAATGGTCTGATTTTAGT CTAGATCGTGTTTCGAGCCATGCTGTGATGACAAGCG spacer 

length: 37 repeater length: 30
30897   2364026 ATTTCAATCCCAAAATGGTCTGATTTTAGT TTGTGGATTACTCTAACTACCACACAGTATTAATG spacer 

length: 35 repeater length: 30
30898   2364092 ATTTCAATCCCAAAATGGTCTGATTTTAGT TAACCCGAAGAGATTAAGTCTTAAACGGTTTGATT spacer 

length: 35 repeater length: 30
30899   2364158 ATTTCAATCCCAAAATGGTCTGATTTTAGT CGGCGGTATTCGCCCCGCTGATGTGGAGACTGGCA spacer 

length: 35 repeater length: 30
30900   2364224 ATTTCAATCCCAAAATGGTCTGATTTTAGT TAAGCACCCCTACCCTATAATGTGTTTAATAGTGT spacer 

length: 35 repeater length: 30
30901   2364290 ATTTCAATCCCAAAATGGTCTGATTTTAGT GTCTGAGGATCTTGACCTATAATATATTATAATGG spacer 

length: 35 repeater length: 30
30902   2364356 ATTTCAATCCCAAAATGGTCTGATTTTAGT TTACTGAACTCTTTTTATCAATTTTCAATCTTTTT spacer 

length: 35 repeater length: 30
30903   2364422 ATTTCAATCCCAAAATGGTCTGATTTTAGT TCATTTAGAGGTAGGTACTAAAGTTAAAATTACTA spacer 

length: 35 repeater length: 30
30904   2364488 ATTTCAATCCCAAAATGGTCTGATTTTAGT AATGAAAGTAGAGGTATGATAACATGACATGTATC spacer 

length: 35 repeater length: 30
30905   2364554 ATTTCAATCCCAAAATGGTCTGATTTTAGT TGTAATTAACAACAGACCGTACTCCATGTTCTGATG spacer 

length: 36 repeater length: 30
30906   2364621 ATTTCAATCCCAAAATGGTCTGATTTTAGT CTTAACCCTTACGTATTCCTTTTTATCTGTTTTCTTT spacer 

length: 37 repeater length: 30
30907   2364689 ATTTCAATCCCAAAATGGTCTGATTTTAGT AGTTACATGAGGGATTTCCTCGATGCACATCTCCAA spacer 

length: 36 repeater length: 30
30908   2364756 ATTTCAATCCCAAAATGGTCTGATTTTAGT CAATATAAAGAGCAAAAAGCTTTTAACAAGAAAGTA spacer 

length: 36 repeater length: 30
30909   2364823 ATTTCAATCCCAAAATGGTCTGATTTTAGT TATTCAAATATCCAAGACTGGTGTTTTCTAGTTGT spacer 

length: 35 repeater length: 30
30910   2364889 ATTTCAATCCCAAAATGGTCTGATTTTAGT TTCATTAGTTTTTCAATATCAGGTGAAGGTTGAAC spacer 

length: 35 repeater length: 30
30911   2364955 ATTTCAATCCCAAAATGGTCTGATTTTAGT CCGTACACGACAGCAGCCCCGAGAAAATAATAGCA spacer 

length: 35 repeater length: 30
30912   2365021 ATTTCAATCCCAAAATGGTCTGATTTTAGT TCAGAGCTAGGGAATACAAGGCGATGGGTGAACTA spacer 

length: 35 repeater length: 30
30913   2365087 ATTTCAATCCCAAAATGGTCTGATTTTAGT ATGAATGTGTTTTAAGACCTTTCGAGGTTGAAGTG spacer 

length: 35 repeater length: 30
30914   2365153 ATTTCAATCCCAAAATGGTCTGATTTTAGT CCTGCGTAACCAGGAGAACCTTAACGCCACTGAGA spacer 

length: 35 repeater length: 30
30915   2365219 ATTTCAATCCCAAAATGGTCTGATTTTAGT ACATGAAAAAAACAATTAAAATTAATACATATCTA spacer 

length: 35 repeater length: 30
30916   2365285 ATTTCAATCCCAAAATGGTCTGATTTTAGT ATTACTCCTTATTCCACATAACAAAACACCTAAAAC spacer 

length: 36 repeater length: 30
30917   2365352 ATTTCAATCCCAAAATGGTCTGATTTTAGT CAGTGGAGGGGAAGTAGTAGTACAAAAAGTAACTC spacer 

length: 35 repeater length: 30
30918   2365418 ATTTCAATCCCAAAATGGTCTGATTTTAGT AAGGATTGTGGATGTAAATTAGAAGTTTTCATTAA spacer 

length: 35 repeater length: 30
30919   2365484 ATTTCAATCCCAAAATGGTCTGATTTTAGT TGATACTGCAACTGGACTTCCAATTACCCCAAATG spacer 

length: 35 repeater length: 30
30920   2365550 ATTTCAATCCCAAAATGGTCTGATTTTAGT GCATATCCGTTCCCGGCGTTCTACATTCATACTTT spacer 

length: 35 repeater length: 30
30921   2365616 ATTTCAATCCCAAAATGGTCTGATTTTAGT GGGGTGAAAGGATGTCTTATGAAGTATGTCAGATAT spacer 

length: 36 repeater length: 30
30922   2365683 ATTTCAATCCCAAAATGGTCTGATTTTAGT CACAATAAAACAGTCGTGTTTTTCTCATAGTCCGT spacer 

length: 35 repeater length: 30
30923   2365749 ATTTCAATCCCAAAATGGTCTGATTTTAGT ATTATTTCCTGTTTTTGTCCTGCCTTAGTTCCAT spacer 

length: 34 repeater length: 30
30924   2365814 ATTTCAATCCCAAAATGGTCTGATTTTAGT AAAACAGGGTTGGGAGAATATGAAATTGTGACCTG spacer 

length: 35 repeater length: 30
30925   2365880 ATTTCAATCCCAAAATGGTCTGATTTTAGT CCACAGCAGCCCAGGACAAAACTTCATGCCAAAA spacer 

length: 34 repeater length: 30
30926   2365945 ATTTCAATCCCAAAATGGTCTGATTTTAGT GACGTTTATAGCAACTGCTTCGTCCACTCCTAGTT spacer 

length: 35 repeater length: 30
30927   2366011 ATTTCAATCCCAAAATGGTCTGATTTTAGT TGTCTTAGCGTTTTGTCCAGGGAATACAATTGCAT spacer 

length: 35 repeater length: 30
30928   2366077 ATTTCAATCCCAAAATGGTCTGATTTTAGT AAGTGAAGGGTGTGAATTTACAGAAGAATTTAGTA spacer 

length: 35 repeater length: 30
30929   2366143 ATTTCAATCCCAAAATGGTCTGATTTTAGT TTTGATTTATGTTTCAAGAGTATGAGGGGGTGCTAT spacer 

length: 36 repeater length: 30



30930   2366210 ATTTCAATCCCAAAATGGTCTGATTTTAGT TTAATTAACAGCTTTGTTGGTTGGCTTACTGAATG spacer 
length: 35 repeater length: 30

30931   2366276 ATTTCAATCCCAAAATGGTCTGATTTTAGT TCATTATTATCGCCTTTTTTAGTGTAAGTCATAAT spacer 
length: 35 repeater length: 30

30932   2366342 ATTTCAATCCCAAAATGGTCTGATTTTAGT CTATTAATCCAAATATAATTATCCCTATGTCTTT spacer 
length: 34 repeater length: 30

30933   2366407 ATTTCAATCCCAAAATGGTCTGATTTTAGT CCATCATTTGTAACCACATAATATTTCCCATATACC spacer 
length: 36 repeater length: 30

30934   2366474 ATTTCAATCCCAAAATGGTCTGATTTTAGT AGGAACAAAATAAAGCCTTCTTCAAACAACGTGGA spacer 
length: 35 repeater length: 30

30935   2366540 ATTTCAATCCCAAAATGGTCTGATTTTAGT TCCTTATATACTGGAACAATATTTCCCTGGATGAA spacer 
length: 35 repeater length: 30

30936   2366606 ATTTCAATCCCAAAATGGTCTGATTTTAGT TGATCTATTAGATCACTTATTGTTGTGCCGTTTTT spacer 
length: 35 repeater length: 30

30937   2366672 ATTTCAATCCCAAAATGGTCTGATTTTAGT TCCTCAATCTCTAAGAGAATTTCTTCTGTCTCTT spacer 
length: 34 repeater length: 30

30938   2366737 ATTTCAATCCCAAAATGGTCTGATTTTAGT ATTAATAAGAACCCGCTTTAATGACTTTAAACAAT spacer 
length: 35 repeater length: 30

30939   2366803 ATTTCAATCCCAAAATGGTCTGATTTTAGT TATGGTTTTTTCCCCTGACTTTCACTGCTTAGTATG spacer 
length: 36 repeater length: 30

30940   2366870 ATTTCAATCCCAAAATGGTCTGATTTTAGT ATCCCTTCGGATTCTAAGAAATTGATATCGGATAA spacer 
length: 35 repeater length: 30

30941   2366936 ATTTCAATCCCAAAATGGTCTGATTTTAGT ATTTGGCATGTTTTGGGCTATTGTACCAATCAGCCA spacer 
length: 36 repeater length: 30

30942   2367003 ATTTCAATCCCAAAATGGTCTGATTTTAGT TTTATGAAGACATGATGACCGTTGCCAACAAACTA spacer 
length: 35 repeater length: 30

30943   2367069 ATTTCAATCCCAAAATGGTCTGATTTTAGT TTGACCATGTTTGCTGTCTTTAATAATATAATTAT spacer 
length: 35 repeater length: 30

30944   2367135 ATTTCAATCCCAAAATGGTCTGATTTTAGT CTTTTCAACCCAATAGTCTTTCATTGACACATCAT spacer 
length: 35 repeater length: 30

30945   2367201 ATTTCAATCCCAAAATGGTCTGATTTTAGT TTTATTCCCCCTCTAATAATTCTATTAATTCCATT spacer 
length: 35 repeater length: 30

30946   2367267 ATTTCAATCCCAAAATGGTCTGATTTTAGT GGGCTAATTTGTTCCTTGAAGGGCATAATCACAGA spacer 
length: 35 repeater length: 30

30947   2367333 ATTTCAATCCCAAAATGGTCTGATTTTAGT TCGCATTAGGCGAACCCACAGAACACACCGAAACAA spacer 
length: 36 repeater length: 30

30948   2367400 ATTTCAATCCCAAAATGGTCTGATTTTAGT CGACCTTGAAAGTGAAGGAATCACACAAGGGGAAGG spacer 
length: 36 repeater length: 30

30949   2367467 ATTTCAATCCCAAAATGGTCTGATTTTAGT CTATTAATGCCATTACTTGAACACATAGACAATAA spacer 
length: 35 repeater length: 30

30950   2367533 ATTTCAATCCCAAAATGGTCTGATTTTAGT TCATTAAGGTGTCAAGGTCCCATTCCTGGGACTTT spacer 
length: 35 repeater length: 30

30951   2367599 ATTTCAATCCCAAAATGGTCTGATTTTAGT AATATTGCTGCTAGTCACACGTGTTGACACATTGT spacer 
length: 35 repeater length: 30

30952   2367665 ATTTCAATCCCAAAATGGTCTGATTTTAGT TTATTGCATTTTTACTATAATACAGAGGTGAACAC spacer 
length: 35 repeater length: 30

30953   2367731 ATTTCAATCCCAAAATGGTCTGATTTTAGT TGGGGTGTGTTTGTGGGGTTTATGCTGTTTTTTATT spacer 
length: 36 repeater length: 30

30954   2367798 ATTTCAATCCCAAAATGGTCTGATTTTAGT GAAGACACACCCTCATGGGAACGGCAAACAATCAC spacer 
length: 35 repeater length: 30

30955   2367864 ATTTCAATCCCAAAATGGTCTGATTTTAGT TTCGTTACTATTGTATTCTTTTTTATCGAGTTTAA spacer 
length: 35 repeater length: 30

30956   2367930 ATTTCAATCCCAAAATGGTCTGATTTTAGT TTTAAGGAGCTTATAAAAGAATACAAAGACATCAT spacer 
length: 35 repeater length: 30

30957   2367996 ATTTCAATCCCAAAATGGTCTGATTTTAGT CAGGGAGTTTTTGAACTGTACGGCCTTTCCGTATCT spacer 
length: 36 repeater length: 30

30958   2368063 ATTTCAATCCCAAAATGGTCTGATTTTAGT GAATAAAGCAAGTAAAAGGTTCACATTAAATGTTAA spacer 
length: 36 repeater length: 30

30959   2368130 ATTTCAATCCCAAAATGGTCTGATTTTAGT ATAGAGATGTTACCATGTTGGTTGTGGACTTGACG spacer 
length: 35 repeater length: 30

30960   2368196 ATTTCAATCCCAAAATGGTCTGATTTTAGT AAACATTGAATAAAACATCCTTGGAGGGGATAAACC spacer 
length: 36 repeater length: 30

30961   2368263 ATTTCAATCCCAAAATGGTCTGATTTTAGT GCATTAGCGTAATAATCATCAAAAGTAGCATATTT spacer 
length: 35 repeater length: 30

30962   2368329 ATTTCAATCCCAAAATGGTCTGATTTTAGT ATTTAAAGTGTCAATATCCATTAGTTCTATCAATGG spacer 
length: 36 repeater length: 30

30963   2368396 ATTTCAATCCCAAAATGGTCTGATTTTAGT CTCCCTGGCTTACCGGGTTATATTTCTACTTTTG spacer 
length: 34 repeater length: 30

30964   2368461 ATTTCAATCCCAAAATGGTCTGATTTTAGT ATCTAACCGTTCCACACTGCCCTCTGGGTAGAACTCA spacer 
length: 37 repeater length: 30

30965   2368529 ATTTCAATCCCAAAATGGTCTGATTTTAGT AGGGCCGAAATTTGCCCTATTTTGCCCAATATTTAAT



30966   
30967   
30968   GCA_002813675.1_ASM281367v1_genomic.fna(findCrispr):
30969   START       REPEAT                           

SPACER                                             
30970   crispr 1
30971   60169 AGCTTTATCTTTCACTTCTTCAGCTTTTTC TTCAGCAGCTTTCTTAACCTCGGTGGCTTTGGTTTTGGCTTCAG 

spacer length: 44 repeater length: 30
30972   60244 AGCTTTATCTTTCACTTCTTCAGCTTTTTC CTCAACCGCTTTCTTAACCTCGGTGGCTTTGGTTTTGGCTTCAG 

spacer length: 44 repeater length: 30
30973   60319 AGCTTTATCTTTCACTTCTTCAGCTTTTTC TTTGTTTTAATATAACACCCAATGAACATAAGCTTTAAAATAGA
30974   
30975   
30976   crispr 2
30977   2002110 GCTTTAAAATAGACTCAATAGTCTGGAAAT TCAGCATCCAAGCCACTGCCAGATCCGTCAACGGT spacer 

length: 35 repeater length: 30
30978   2002176 GCTTTAAAATAGACTCAATAGTCTGGAAAT CCAATACCCTTCTCAGACGTGACGATAAACAACCCCCT spacer 

length: 38 repeater length: 30
30979   2002245 GCTTTAAAATAGACTCAATAGTCTGGAAAT TTGTATGTTGCTGTATTTGAAGAAGATGTGCATCC spacer 

length: 35 repeater length: 30
30980   2002311 GCTTTAAAATAGACTCAATAGTCTGGAAAT GGGGTTGATAGTATTCCGGATTTATGTACGGTAAGCA spacer 

length: 37 repeater length: 30
30981   2002379 GCTTTAAAATAGACTCAATAGTCTGGAAAT TCTTCTTTTCCTCACATTTTCAGTAGCACCACCAC spacer 

length: 35 repeater length: 30
30982   2002445 GCTTTAAAATAGACTCAATAGTCTGGAAAT TCCGGGGCCATCCTCCATCTGGTAGGCGTTCTATTG spacer 

length: 36 repeater length: 30
30983   2002512 GCTTTAAAATAGACTCAATAGTCTGGAAAT CCTTGTTCTTGTCTTCTTCTTCTCCATAATAACCTG spacer 

length: 36 repeater length: 30
30984   2002579 GCTTTAAAATAGACTCAATAGTCTGGAAAT AAAAAGTGGGAGAGAAATAGCCCAAAAGGCACATTCT spacer 

length: 37 repeater length: 30
30985   2002647 GCTTTAAAATAGACTCAATAGTCTGGAAAT ACCTTTGGAACCGCACCTATACTGGTGGATGTTGCAG spacer 

length: 37 repeater length: 30
30986   2002715 GCTTTAAAATAGACTCAATAGTCTGGAAAT ATTGGTATAGGGTAAACTGGTTATTTATGGTGGTC spacer 

length: 35 repeater length: 30
30987   2002781 GCTTTAAAATAGACTCAATAGTCTGGAAAT AAAAATTAGCAGAAGAAGTCGCAAGACAAAAAGAAG spacer 

length: 36 repeater length: 30
30988   2002848 GCTTTAAAATAGACTCAATAGTCTGGAAAT ACACTCCAGGGGCCAACATTTCCAAAGATGTCATCA spacer 

length: 36 repeater length: 30
30989   2002915 GCTTTAAAATAGACTCAATAGTCTGGAAAT TAGGTGAACTCTAACTCTCCACCCATCATACTGTACC spacer 

length: 37 repeater length: 30
30990   2002983 GCTTTAAAATAGACTCAATAGTCTGGAAAT TTGTGTAGTCACAATACAGTTTAAATCCTTTATCTT spacer 

length: 36 repeater length: 30
30991   2003050 GCTTTAAAATAGACTCAATAGTCTGGAAAT GGAAAAAGAGGTCTGTGTATTGTGTGTGTGCTTTGAT spacer 

length: 37 repeater length: 30
30992   2003118 GCTTTAAAATAGACTCAATAGTCTGGAAAT CTCCTTCATCTGTTGAAACCATGATCGAGGTAGATC spacer 

length: 36 repeater length: 30
30993   2003185 GCTTTAAAATAGACTCAATAGTCTGGAAAT CCGGTGTAAATACAACGTACAGGTAAAGGGTCATCTA spacer 

length: 37 repeater length: 30
30994   2003253 GCTTTAAAATAGACTCAATAGTCTGGAAAT CGCCCACCATAGCCCCCAGGGGGTTTACCTATCGCCA spacer 

length: 37 repeater length: 30
30995   2003321 GCTTTAAAATAGACTCAATAGTCTGGAAAT GAATATTAAGATTGTTTGAAATTAAAACTCTTAATTTG spacer 

length: 38 repeater length: 30
30996   2003390 GCTTTAAAATAGACTCAATAGTCTGGAAAT TTAATAGAATGGGGGTGAATTGATTAATGGTTTACG spacer 

length: 36 repeater length: 30
30997   2003457 GCTTTAAAATAGACTCAATAGTCTGGAAAT CTAGATATTGTATATTTGCGTCTTGTTTTAACATAAAATAA 

spacer length: 41 repeater length: 30
30998   2003529 GCTTTAAAATAGACTCAATAGTCTGGAAAT AGAGTGGAGGGGTAAGTGTCATTACCAACGCAAGCA spacer 

length: 36 repeater length: 30
30999   2003596 GCTTTAAAATAGACTCAATAGTCTGGAAAT ATCGCAAGCCTCCTAAACTCGGTTTAATAGTTAAAG spacer 

length: 36 repeater length: 30
31000   2003663 GCTTTAAAATAGACTCAATAGTCTGGAAAT CCTACTAAGGGTTCTCAGCAGAATGTTGCTTCTTCT spacer 

length: 36 repeater length: 30
31001   2003730 GCTTTAAAATAGACTCAATAGTCTGGAAAT ATGACATTGAATAAGAGATAAAAATCTCTAAATTTA spacer 

length: 36 repeater length: 30
31002   2003797 GCTTTAAAATAGACTCAATAGTCTGGAAAT AAGTAATACTTTTTCTAGAAATTCATGAAATCCTTGA spacer 

length: 37 repeater length: 30
31003   2003865 GCTTTAAAATAGACTCAATAGTCTGGAAAT TTCATTTGCCGCTCCAGCATCCGGGCCAACCGAAGA spacer 

length: 36 repeater length: 30
31004   2003932 GCTTTAAAATAGACTCAATAGTCTGGAAAT ATTTTATTTAAAGTCTCTTTGTTATGATCAAAAATA spacer 

length: 36 repeater length: 30
31005   2003999 GCTTTAAAATAGACTCAATAGTCTGGAAAT ATTCATGCTACTGCCAGGAACTGCTCCTTAACTTCT spacer 



length: 36 repeater length: 30
31006   2004066 GCTTTAAAATAGACTCAATAGTCTGGAAAT ACCGATATTGTGGTTCATGGACAACAAAACAAGACGCA spacer 

length: 38 repeater length: 30
31007   2004135 GCTTTAAAATAGACTCAATAGTCTGGAAAT TTTGATTTAAACACACTATGAGCCACCTGTAAAGGA spacer 

length: 36 repeater length: 30
31008   2004202 GCTTTAAAATAGACTCAATAGTCTGGAAAT ATGTCTTCATCTGCCATGGGTAGGAGTGAAATATCC spacer 

length: 36 repeater length: 30
31009   2004269 GCTTTAAAATAGACTCAATAGTCTGGAAAT ACTAAAACCTCAGGAACTGCACCAATAAGTTCATCT spacer 

length: 36 repeater length: 30
31010   2004336 GCTTTAAAATAGACTCAATAGTCTGGAAAT TGGACTATGTCCCCTACTTCTACCGCACGATATGGG spacer 

length: 36 repeater length: 30
31011   2004403 GCTTTAAAATAGACTCAATAGTCTGGAAAT GTAAGAAGATAATAAGGTATGTGCCTCCTGGAGAAG spacer 

length: 36 repeater length: 30
31012   2004470 GCTTTAAAATAGACTCAATAGTCTGGAAAT ACATAGTCCTGGTCAATCTCCATTCCCAGTACAAAG spacer 

length: 36 repeater length: 30
31013   2004537 GCTTTAAAATAGACTCAATAGTCTGGAAAT TCACAGGGCAATCCGTTTCCTCGGATGCACCACCCT spacer 

length: 36 repeater length: 30
31014   2004604 GCTTTAAAATAGACTCAATAGTCTGGAAAT TCCCTTCTAGTATCCCGAACCCGTACACCCTGCCA spacer 

length: 35 repeater length: 30
31015   2004670 GCTTTAAAATAGACTCAATAGTCTGGAAAT CTGGTTAGATCGTTCTCATGGAGATAGTGTTGCCGGG spacer 

length: 37 repeater length: 30
31016   2004738 GCTTTAAAATAGACTCAATAGTCTGGAAAT ATGGAATCTTCCTTTAAACCCTGCTCCAGGTAAGTG spacer 

length: 36 repeater length: 30
31017   2004805 GCTTTAAAATAGACTCAATAGTCTGGAAAT AGATAAATGATGAATCCTTTGTTATCAGTGCTAGTCA spacer 

length: 37 repeater length: 30
31018   2004873 GCTTTAAAATAGACTCAATAGTCTGGAAAT GCTATAAAAAAAGCTAATCCTGATAATGCTAATACTT spacer 

length: 37 repeater length: 30
31019   2004941 GCTTTAAAATAGACTCAATAGTCTGGAAAT CAGGGAAAGGATGAATCATTAGAGGATAAAATTAG spacer 

length: 35 repeater length: 30
31020   2005007 GCTTTAAAATAGACTCAATAGTCTGGAAAT TACGCCTCCGCTTTCAACGTTCACTTCCAATACTGTT spacer 

length: 37 repeater length: 30
31021   2005075 GCTTTAAAATAGACTCAATAGTCTGGAAAT GGAGTAACCCTCCCAGACAATGCCCTCGTTGTTGGTG spacer 

length: 37 repeater length: 30
31022   2005143 GCTTTAAAATAGACTCAATAGTCTGGAAAT CATAGCCGGTGGGCGCATTATGAACGGATAGTTTA spacer 

length: 35 repeater length: 30
31023   2005209 GCTTTAAAATAGACTCAATAGTCTGGAAAT TTGTTGATGAGCCATAGGGGTTCACCCAGGTTTCCC spacer 

length: 36 repeater length: 30
31024   2005276 GCTTTAAAATAGACTCAATAGTCTGGAAAT TCGAATGAGGTTGGATATGTTTTGAGGTTTACAAC spacer 

length: 35 repeater length: 30
31025   2005342 GCTTTAAAATAGACTCAATAGTCTGGAAAT AAATCATTAGTTCCCTCTCCCCGCTCCAATAAACA spacer 

length: 35 repeater length: 30
31026   2005408 GCTTTAAAATAGACTCAATAGTCTGGAAAT ATCGTAGTCCTTTGTATTTGAAAGCCATAACAGTAG spacer 

length: 36 repeater length: 30
31027   2005475 GCTTTAAAATAGACTCAATAGTCTGGAAAT ATAATTCAATTAACCCAATAAGGTGACTAAATGAAA spacer 

length: 36 repeater length: 30
31028   2005542 GCTTTAAAATAGACTCAATAGTCTGGAAAT GGGGTAGCGTCAATCATGGAATCAAAGATAGCCT spacer 

length: 34 repeater length: 30
31029   2005607 GCTTTAAAATAGACTCAATAGTCTGGAAAT AGTCTTCGAATGCTTTTGTCACTGTCTGCCGGTTCT spacer 

length: 36 repeater length: 30
31030   2005674 GCTTTAAAATAGACTCAATAGTCTGGAAAT CAAACCAAAGTACAAATAACATACAATGGAGAACCA spacer 

length: 36 repeater length: 30
31031   2005741 GCTTTAAAATAGACTCAATAGTCTGGAAAT TTTTTAAAAGCATTACATGACAAAACAGTAACGA spacer 

length: 34 repeater length: 30
31032   2005806 GCTTTAAAATAGACTCAATAGTCTGGAAAT TTGGTATGTGAGTGGTGTGATTGATTTTTGAAAGTG spacer 

length: 36 repeater length: 30
31033   2005873 GCTTTAAAATAGACTCAATAGTCTGGAAAT AGTTTTGGGCTGTCCATGACTTCCATCCGAGCCTCT spacer 

length: 36 repeater length: 30
31034   2005940 GCTTTAAAATAGACTCAATAGTCTGGAAAT ACACCATACATGTTGAAGAAGTACAAGCGGTTATGA spacer 

length: 36 repeater length: 30
31035   2006007 GCTTTAAAATAGACTCAATAGTCTGGAAAT CAAGATGAAATAAAAGCCTTAAAAGAAACCATAGGG spacer 

length: 36 repeater length: 30
31036   2006074 GCTTTAAAATAGACTCAATAGTCTGGAAAT TCACAGTATTTGTCATTAAGGAAATCACAATAATC spacer 

length: 35 repeater length: 30
31037   2006140 GCTTTAAAATAGACTCAATAGTCTGGAAAT TTCACTCTAACCGGGGGGGTTCAAAACACTTCAATCA spacer 

length: 37 repeater length: 30
31038   2006208 GCTTTAAAATAGACTCAATAGTCTGGAAAT CTGTAAAGGGTGTTTGCAATTGCGAACGCATAATTC spacer 

length: 36 repeater length: 30
31039   2006275 GCTTTAAAATAGACTCAATAGTCTGGAAAT AAATATGATGCAACAACCTATGTTCAGCTTGGAGG spacer 

length: 35 repeater length: 30
31040   2006341 GCTTTAAAATAGACTCAATAGTCTGGAAAT 

TGTTTCTTTTTCGTTCCCATTCTTCTAAATCATTCTCGCTTTAAAATAGACTCAATATTCTGGAAATAGATGGCATTGGGGGTGTT



GAGTGTGGGGGTGTCCA spacer length: 103 repeater length: 30
31041   2006475 GCTTTAAAATAGACTCAATAGTCTGGAAAT TGTCCTGCTGTAATTTTTCACCCTGCTTTTGTCCT spacer 

length: 35 repeater length: 30
31042   2006541 GCTTTAAAATAGACTCAATAGTCTGGAAAT TTGTGTAAAATAAATAGATTGAAATTGAATAAATT spacer 

length: 35 repeater length: 30
31043   2006607 GCTTTAAAATAGACTCAATAGTCTGGAAAT TCAGCATAGCGACCAAGTACGGGGCGCTATTAATGG spacer 

length: 36 repeater length: 30
31044   2006674 GCTTTAAAATAGACTCAATAGTCTGGAAAT ATGTCTTTGCCTTGTTGTTTTTGTGTGCTTTCTAG spacer 

length: 35 repeater length: 30
31045   2006740 GCTTTAAAATAGACTCAATAGTCTGGAAAT ATTTAGGCCTTGGCCTTGGTAGTGGAGTTGTTGAAG spacer 

length: 36 repeater length: 30
31046   2006807 GCTTTAAAATAGACTCAATAGTCTGGAAAT CCAAAACACCAGTTATACCTGCGGCCCCTCAAGTG spacer 

length: 35 repeater length: 30
31047   2006873 GCTTTAAAATAGACTCAATAGTCTGGAAAT TTCAGTGACATGTTTAAACAGATTCAAGAAAACCCT spacer 

length: 36 repeater length: 30
31048   2006940 GCTTTAAAATAGACTCAATAGTCTGGAAAT CTAAAAGATCATTAAGGATAGATCATAGTATTCATG spacer 

length: 36 repeater length: 30
31049   2007007 GCTTTAAAATAGACTCAATAGTCTGGAAAT TTTCATCATATTTGTCAATGAAATATTCGTGAATAA spacer 

length: 36 repeater length: 30
31050   2007074 GCTTTAAAATAGACTCAATAGTCTGGAAAT TGATCCGAGTGGGAACGGAACTATACTCAAGACCG spacer 

length: 35 repeater length: 30
31051   2007140 GCTTTAAAATAGACTCAATAGTCTGGAAAT CGCATGAACTCTATTTCCACCTTCATGATTTGGAA spacer 

length: 35 repeater length: 30
31052   2007206 GCTTTAAAATAGACTCAATAGTCTGGAAAT TGGAAATAAGATTTTAATCAATAGGTGATAAAATGA spacer 

length: 36 repeater length: 30
31053   2007273 GCTTTAAAATAGACTCAATAGTCTGGAAAT CTCCTTAACTCCTCCTTATCCCATTGAAATTCAAG spacer 

length: 35 repeater length: 30
31054   2007339 GCTTTAAAATAGACTCAATAGTCTGGAAAT AATATTATGGTGACATGATATCACCAACATAATTTA spacer 

length: 36 repeater length: 30
31055   2007406 GCTTTAAAATAGACTCAATAGTCTGGAAAT ATTCCAAGTAAATTCAAGGCCCAACTAATCTTTAA spacer 

length: 35 repeater length: 30
31056   2007472 GCTTTAAAATAGACTCAATAGTCTGGAAAT TTGTTTTAATATAACACCCAATGAACATAAGCTTT
31057   
31058   
31059   GCA_002813695.1_ASM281369v1_genomic.fna(findCrispr):
31060   START       REPEAT                           

SPACER                                             
31061   crispr 1
31062   2047603 ACTGTTTGTCACAGTTAAACTTCCA TTATTGTAGATGGCCCCACCATCACCATAGGCGTAGTTATTTGTGAATG 

spacer length: 49 repeater length: 25
31063   2047678 ACTGTTTGTCACAGTTAAACTTCCA TTATTGTAGATGGCACCACCATACCAATATGCTGTGTTGTCTGTGAATG 

spacer length: 49 repeater length: 25
31064   2047753 ACTGTTTGTCACAGTTAAACTTCCA ACAAACTATGTTAAAAGAAATAGCTTTGGAATATCTTCACATAATTATA
31065   
31066   
31067   crispr 2
31068   427110 ACTAAAATCAGACCATTTTGGGATTGAAAC GGGGCCACTGAGTATGCAAGGAGCCTGGGTGTTACC spacer 

length: 36 repeater length: 30
31069   427177 ACTAAAATCAGACCATTTTGGGATTGAAAC TCATAGAAGATTTGAATTATATTTGTCAGCCCTGA spacer 

length: 35 repeater length: 30
31070   427243 ACTAAAATCAGACCATTTTGGGATTGAAAC CTGGCCACTTCGGAGTTTTATCGACCTTTAATATT spacer 

length: 35 repeater length: 30
31071   427309 ACTAAAATCAGACCATTTTGGGATTGAAAC TATATCTGCCATTGATGATCTCCCCTGGCTCAAAG spacer 

length: 35 repeater length: 30
31072   427375 ACTAAAATCAGACCATTTTGGGATTGAAAC TGTCCCCAAGACTGAAATATTTACCATCTAACCAC spacer 

length: 35 repeater length: 30
31073   427441 ACTAAAATCAGACCATTTTGGGATTGAAAC CACTGTGACAAATTACAGTCAGGCGGAAATGACAGA spacer 

length: 36 repeater length: 30
31074   427508 ACTAAAATCAGACCATTTTGGGATTGAAAC CCCTTTGACACGATCAATTATATCCAGGTGCACCT spacer 

length: 35 repeater length: 30
31075   427574 ACTAAAATCAGACCATTTTGGGATTGAAAC AATATTTTCACAGGACATTATGGAGAATATAATTA spacer 

length: 35 repeater length: 30
31076   427640 ACTAAAATCAGACCATTTTGGGATTGAAAC GAAAATATGGAACAATACCTCTACAAATGCAGCTGC spacer 

length: 36 repeater length: 30
31077   427707 ACTAAAATCAGACCATTTTGGGATTGAAAC TAATGTTTAATTTATGGGATGTTTTGAAGTCTTTG spacer 

length: 35 repeater length: 30
31078   427773 ACTAAAATCAGACCATTTTGGGATTGAAAC GATGATGTGTGGGATCCGGATTGTACCTCGATCAC spacer 

length: 35 repeater length: 30
31079   427839 ACTAAAATCAGACCATTTTGGGATTGAAAC ACTACATACATACCATCCGTTTTCAAATTTAAGGT spacer 

length: 35 repeater length: 30
31080   427905 ACTAAAATCAGACCATTTTGGGATTGAAAC TCTAACTTGTCTGCATCAAGACCACTGCCAGGGCC spacer 



length: 35 repeater length: 30
31081   427971 ACTAAAATCAGACCATTTTGGGATTGAAAC TATAATATTCTCACAGAAAACCAGTATGATGTTGA spacer 

length: 35 repeater length: 30
31082   428037 ACTAAAATCAGACCATTTTGGGATTGAAAC TTTCAGTAGTAGTATAGTAGTATAGTAGTAGAATA spacer 

length: 35 repeater length: 30
31083   428103 ACTAAAATCAGACCATTTTGGGATTGAAAC TAACAAAAATCACCTTACACTAACTAAGACATTTAA spacer 

length: 36 repeater length: 30
31084   428170 ACTAAAATCAGACCATTTTGGGATTGAAAC GTGGCTATTCACAAAGTGCAATGCATAGAGTGGA spacer 

length: 34 repeater length: 30
31085   428235 ACTAAAATCAGACCATTTTGGGATTGAAAC GATGGTTTTCAGTGCCCTTGGATATAGTTTCAGTG spacer 

length: 35 repeater length: 30
31086   428301 ACTAAAATCAGACCATTTTGGGATTGAAAC TTGCACTGGAAACCTTTTATTTCGGTGCGTATAAT spacer 

length: 35 repeater length: 30
31087   428367 ACTAAAATCAGACCATTTTGGGATTGAAAC CACAATTAAAAGGTATGATTCAGAAGAGGATTTTTG spacer 

length: 36 repeater length: 30
31088   428434 ACTAAAATCAGACCATTTTGGGATTGAAAC ACTGTTGCAGAAAATGCAACTAGTGCAAATATTGCA spacer 

length: 36 repeater length: 30
31089   428501 ACTAAAATCAGACCATTTTGGGATTGAAAC GTTGGGGCTGTTACATCTGTTTTAATTAGTGTTG spacer 

length: 34 repeater length: 30
31090   428566 ACTAAAATCAGACCATTTTGGGATTGAAAC TTTATTGTGATATTTGCAGTTTTAACTGAAATTAT spacer 

length: 35 repeater length: 30
31091   428632 ACTAAAATCAGACCATTTTGGGATTGAAAC TCAACAACTGCCGGTTAGCAATGGAACTATGCCCC spacer 

length: 35 repeater length: 30
31092   428698 ACTAAAATCAGACCATTTTGGGATTGAAAC AGATTAAGGAAATTGGATGATTAAAAAGTGGAGG spacer 

length: 34 repeater length: 30
31093   428763 ACTAAAATCAGACCATTTTGGGATTGAAAC TGGAACCTTCAAATGTGGCGGTCACGTATGGGTAA spacer 

length: 35 repeater length: 30
31094   428829 ACTAAAATCAGACCATTTTGGGATTGAAAC AATGGTACAAGTGAACTAATAAATGAAAGTCTTGT spacer 

length: 35 repeater length: 30
31095   428895 ACTAAAATCAGACCATTTTGGGATTGAAAC TACCTCTTTAAATGTAGTTACTGTCTGAATTGCTG spacer 

length: 35 repeater length: 30
31096   428961 ACTAAAATCAGACCATTTTGGGATTGAAAC TACAAACAACCACTCATAACAACATTAGTGTAATC spacer 

length: 35 repeater length: 30
31097   429027 ACTAAAATCAGACCATTTTGGGATTGAAAC GTCACATACCTAGGACATTACCTTAAATGCAGATAA spacer 

length: 36 repeater length: 30
31098   429094 ACTAAAATCAGACCATTTTGGGATTGAAAC TTTTCAGTTATCGTTAGGGGGCTAATAGGTTTCTA spacer 

length: 35 repeater length: 30
31099   429160 ACTAAAATCAGACCATTTTGGGATTGAAAC CGCTGATGGTGATGACGACAGTGCAACCGTAGCAA spacer 

length: 35 repeater length: 30
31100   429226 ACTAAAATCAGACCATTTTGGGATTGAAAC CTGAAAACAGTGTAATTCCCTATCATTAAGTTAAA spacer 

length: 35 repeater length: 30
31101   429292 ACTAAAATCAGACCATTTTGGGATTGAAAC CTGTATAGGGGTAATGGAAAAAACGGAAGGATGAT spacer 

length: 35 repeater length: 30
31102   429358 ACTAAAATCAGACCATTTTGGGATTGAAAC TATCTCTGCTGCAACATGGCAACCACCACCGCTGA spacer 

length: 35 repeater length: 30
31103   429424 ACTAAAATCAGACCATTTTGGGATTGAAAC TACTTCATCATACCCGCAGCATCAAATACTGTATTA spacer 

length: 36 repeater length: 30
31104   429491 ACTAAAATCAGACCATTTTGGGATTGAAAC ATGGTTCAATGAAGTTTAATTTGAAAGCTGATTTT spacer 

length: 35 repeater length: 30
31105   429557 ACTAAAATCAGACCATTTTGGGATTGAAAC ATCGTAGTAGAATAAATTTAATCAATTTTTAATGGA spacer 

length: 36 repeater length: 30
31106   429624 ACTAAAATCAGACCATTTTGGGATTGAAAC TACACTGATGAATAGGGTGTGCTGACACGATAAG spacer 

length: 34 repeater length: 30
31107   429689 ACTAAAATCAGACCATTTTGGGATTGAAAC TTCAATATCACCAATATATTATATTGTGTTGATGAT spacer 

length: 36 repeater length: 30
31108   429756 ACTAAAATCAGACCATTTTGGGATTGAAAC GGACTTTACCGGCTGCATCTACTGGGACAGTGGTT spacer 

length: 35 repeater length: 30
31109   429822 ACTAAAATCAGACCATTTTGGGATTGAAAC ATGTATGGTGAAGAATTAGGATGGATGAAAATCAC spacer 

length: 35 repeater length: 30
31110   429888 ACTAAAATCAGACCATTTTGGGATTGAAAC ACGCTTAGCCATACTCATTCGCTTATGCCTCCTG spacer 

length: 34 repeater length: 30
31111   429953 ACTAAAATCAGACCATTTTGGGATTGAAAC CTAAAAAAGATTAAAATTGTTGTTGTAATCAATAG spacer 

length: 35 repeater length: 30
31112   430019 ACTAAAATCAGACCATTTTGGGATTGAAAC GGATAACCAGGCCCCCTTAACTTTTTGTATTTTGA spacer 

length: 35 repeater length: 30
31113   430085 ACTAAAATCAGACCATTTTGGGATTGAAAC CATACATGCATACCTCGAAAACATAATCACAAACA spacer 

length: 35 repeater length: 30
31114   430151 ACTAAAATCAGACCATTTTGGGATTGAAAC CCTCATTACTCTGATTGAAAAACTTCCCTTATCCT spacer 

length: 35 repeater length: 30
31115   430217 ACTAAAATCAGACCATTTTGGGATTGAAAC TAATTTAATGCCTTACAACATTTTAACGGACAATCA spacer 

length: 36 repeater length: 30



31116   430284 ACTAAAATCAGACCATTTTGGGATTGAAAC TGTTGAAACTAAGCCAGAACGAAATAGATTTTTGTG spacer 
length: 36 repeater length: 30

31117   430351 ACTAAAATCAGACCATTTTGGGATTGAAAC ACTACAACCCCCTAACAGTAACAACTATTATTTAT spacer 
length: 35 repeater length: 30

31118   430417 ACTAAAATCAGACCATTTTGGGATTGAAAC TATACTGACATTAGTTACACGAGGATGGCAGGAG spacer 
length: 34 repeater length: 30

31119   430482 ACTAAAATCAGACCATTTTGGGATTGAAAC TACAGAGGACCCTTATGTGACAGTGGAAATATGG spacer 
length: 34 repeater length: 30

31120   430547 ACTAAAATCAGACCATTTTGGGATTGAAAC TCGTCATAACAAGCATAGAGGTTGTAATCCTTCCCT spacer 
length: 36 repeater length: 30

31121   430614 ACTAAAATCAGACCATTTTGGGATTGAAAC AAATAAATACTTTGCTTATTGTTTTTAATTTATTC spacer 
length: 35 repeater length: 30

31122   430680 ACTAAAATCAGACCATTTTGGGATTGAAAC GACCTGGCGAATGAACTATTAGAAGAATTACAAGA spacer 
length: 35 repeater length: 30

31123   430746 ACTAAAATCAGACCATTTTGGGATTGAAAC CGTTCTACACGTTTTAAACTAAGTCCCCGTGGGGTT spacer 
length: 36 repeater length: 30

31124   430813 ACTAAAATCAGACCATTTTGGGATTGAAAC ACTAGTAAAACAAACCCTCCAGCTAAGCCAACCA spacer 
length: 34 repeater length: 30

31125   430878 ACTAAAATCAGACCATTTTGGGATTGAAAC TTCTTTCTTTTATTAAAATAATGGAAGGGGGTCG spacer 
length: 34 repeater length: 30

31126   430943 ACTAAAATCAGACCATTTTGGGATTGAAAC GTGGGGTTAAACTAGCCTTTGGAGTAAGTGTTACAT spacer 
length: 36 repeater length: 30

31127   431010 ACTAAAATCAGACCATTTTGGGATTGAAAC ATGGTTACGCTCCAAAACTATACACCACTAGATATG spacer 
length: 36 repeater length: 30

31128   431077 ACTAAAATCAGACCATTTTGGGATTGAAAC ATTAAACTCAATAAAAAAGAACACAATAGTACCAA spacer 
length: 35 repeater length: 30

31129   431143 ACTAAAATCAGACCATTTTGGGATTGAAAC AACATTGCACCGGTCACTGCTTCCATCTGTGGGGA spacer 
length: 35 repeater length: 30

31130   431209 ACTAAAATCAGACCATTTTGGGATTGAAAC CTTTCTCCAAGGGCAAATAGTCCTCCGGCGGTCCA spacer 
length: 35 repeater length: 30

31131   431275 ACTAAAATCAGACCATTTTGGGATTGAAAC AAATCCTCATAGCATAATGATATTTCATTATCAAT spacer 
length: 35 repeater length: 30

31132   431341 ACTAAAATCAGACCATTTTGGGATTGAAAC ACTGTTTTTATATAATTTATTTTTCTTTGATTTTAA spacer 
length: 36 repeater length: 30

31133   431408 ACTAAAATCAGACCATTTTGGGATTGAAAC GTTAGAAAATCCCGGAAACCTAAAAAGAAATAGGA spacer 
length: 35 repeater length: 30

31134   431474 ACTAAAATCAGACCATTTTGGGATTGAAAC ATACTAAGGCCATCTTTGTCAATATTCATCAATGG spacer 
length: 35 repeater length: 30

31135   431540 ACTAAAATCAGACCATTTTGGGATTGAAAC TTATTTATGATGTCATTGTTTGAAATCATCAACCG spacer 
length: 35 repeater length: 30

31136   431606 ACTAAAATCAGACCATTTTGGGATTGAAAC GCCAGGATATAATAATCACTGCTAATAATTATTGGT spacer 
length: 36 repeater length: 30

31137   431673 ACTAAAATCAGACCATTTTGGGATTGAAAC TGGAGAACCTGTCGAAGTACAGGAACAGTATGTTG spacer 
length: 35 repeater length: 30

31138   431739 ACTAAAATCAGACCATTTTGGGATTGAAAC TTGCATTTTCCCACGCTGCAGCGGTGTTATGGGCG spacer 
length: 35 repeater length: 30

31139   431805 ACTAAAATCAGACCATTTTGGGATTGAAAC CTAATATCACCTCAAAAAAGAGTTTAAATAAATAA spacer 
length: 35 repeater length: 30

31140   431871 ACTAAAATCAGACCATTTTGGGATTGAAAC CCAGAATGGGCCTTCTTCTTCTTGTATTGTGGCCA spacer 
length: 35 repeater length: 30

31141   431937 ACTAAAATCAGACCATTTTGGGATTGAAAC AACAATGCAAAATATGAAGGCGTGACATGGACGG spacer 
length: 34 repeater length: 30

31142   432002 ACTAAAATCAGACCATTTTGGGATTGAAAC AGTGAAAGTTGGGACAGGATCAACACTAGCTCCGCC spacer 
length: 36 repeater length: 30

31143   432069 ACTAAAATCAGACCATTTTGGGATTGAAAC GTTTATACATGGCCTCATAAGTATCCGCATCACCA spacer 
length: 35 repeater length: 30

31144   432135 ACTAAAATCAGACCATTTTGGGATTGAAAC TGAGAAAGGCCGTGGCCCTATCTATCCAAAGCTCCG spacer 
length: 36 repeater length: 30

31145   432202 ACTAAAATCAGACCATTTTGGGATTGAAAC TTTCTTCATCTTCCATCTCATTAGCAAAAAATGT spacer 
length: 34 repeater length: 30

31146   432267 ACTAAAATCAGACCATTTTGGGATTGAAAC TACTTATACAAACTTCCTTTACTTCCAGGAAGATCA spacer 
length: 36 repeater length: 30

31147   432334 ACTAAAATCAGACCATTTTGGGATTGAAAC GTACAAACCATGCAACCGTATAATTCATAAAAAAA spacer 
length: 35 repeater length: 30

31148   432400 ACTAAAATCAGACCATTTTGGGATTGAAAC CTGTAGATGGGAACATACCCATCTAGGAGTATTG spacer 
length: 34 repeater length: 30

31149   432465 ACTAAAATCAGACCATTTTGGGATTGAAAC AGTGCTATGAGTACGGTATCACCAGGCCACATGCT spacer 
length: 35 repeater length: 30

31150   432531 ACTAAAATCAGACCATTTTGGGATTGAAAC AGTAATATTAGAAGAAAAGCTCCTTGCGAATTTG spacer 
length: 34 repeater length: 30

31151   432596 ACTAAAATCAGACCATTTTGGGATTGAAAC GGGAGATGAAAACTAAATCTGAAACCATCAAGAAA spacer 



length: 35 repeater length: 30
31152   432662 ACTAAAATCAGACCATTTTGGGATTGAAAC GATGTAGATCCATCTACAGTTTTTAATTTCGTGAG spacer 

length: 35 repeater length: 30
31153   432728 ACTAAAATCAGACCATTTTGGGATTGAAAC TTCGTGGAACCAACCAGGCGGTCAATGAGGGTAATG spacer 

length: 36 repeater length: 30
31154   432795 ACTAAAATCAGACCATTTTGGGATTGAAAC TATTTACAGGGAATACTATGTTTAGTTATTTCTTC spacer 

length: 35 repeater length: 30
31155   432861 ACTAAAATCAGACCATTTTGGGATTGAAAC GAACATCAAAACTACCATCAAGCAGAGTTAGATACT spacer 

length: 36 repeater length: 30
31156   432928 ACTAAAATCAGACCATTTTGGGATTGAAAC ACGTATATACTGACACCTATAATGACAGACCGAGG spacer 

length: 35 repeater length: 30
31157   432994 ACTAAAATCAGACCATTTTGGGATTGAAAC AAACTAGAACTATTAACATCAGTTGGACTCAAACT spacer 

length: 35 repeater length: 30
31158   433060 ACTAAAATCAGACCATTTTGGGATTGAAAC TGACTACCCCATAAGTATCATATAATGGTTTGTTAA spacer 

length: 36 repeater length: 30
31159   433127 ACTAAAATCAGACCATTTTGGGATTGAAAC AGAATATTTTGGGGAAACTCAAGATATGGCATATT spacer 

length: 35 repeater length: 30
31160   433193 ACTAAAATCAGACCATTTTGGGATTGAAAC AGAGGACGCTATTTCAAAATATTTATTAGCAGTACAA spacer 

length: 37 repeater length: 30
31161   433261 ACTAAAATCAGACCATTTTGGGATTGAAAC ACATAATAATAACGTTGGGAGATAAAAGGAACAAG spacer 

length: 35 repeater length: 30
31162   433327 ACTAAAATCAGACCATTTTGGGATTGAAAC TGGGGATAAACCCCAAACTCTTTTTGAGGTGAGAA spacer 

length: 35 repeater length: 30
31163   433393 ACTAAAATCAGACCATTTTGGGATTGAAAC AAGAACAAGGCATGGAAGAACGATTTAAAGATGCT spacer 

length: 35 repeater length: 30
31164   433459 ACTAAAATCAGACCATTTTGGGATTGAAAC TGATTGGCTCTACCAGTGATGGGTCTGCTAGTATT spacer 

length: 35 repeater length: 30
31165   433525 ACTAAAATCAGACCATTTTGGGATTGAAAC AAAGAACTGTCAGCTTCTATGGCTGCAGCTAGACG spacer 

length: 35 repeater length: 30
31166   433591 ACTAAAATCAGACCATTTTGGGATTGAAAC TTGGCTGATTTAAGCCCTGATGGGATGCGTAACTA spacer 

length: 35 repeater length: 30
31167   433657 ACTAAAATCAGACCATTTTGGGATTGAAAC ACTTCAAGGGAGAAAATATTGTGACGACGAAGCAA spacer 

length: 35 repeater length: 30
31168   433723 ACTAAAATCAGACCATTTTGGGATTGAAAC TACGTTTTTTCAACCGTTACACCATATTTTGAAC spacer 

length: 34 repeater length: 30
31169   433788 ACTAAAATCAGACCATTTTGGGATTGAAAC TTCGCTTATTATCTGATTATAATCTATGTAACTGA spacer 

length: 35 repeater length: 30
31170   433854 ACTAAAATCAGACCATTTTGGGATTGAAAC TAAATATACATGGTGATTAAATGGGACAAATAAAA spacer 

length: 35 repeater length: 30
31171   433920 ACTAAAATCAGACCATTTTGGGATTGAAAC TCTTAATCACCTCTTATTTTTCATCTTTAGGTCTG spacer 

length: 35 repeater length: 30
31172   433986 ACTAAAATCAGACCATTTTGGGATTGAAAC TTTAGTGACAATATCATTTTGTAATAAGGCCATCCG spacer 

length: 36 repeater length: 30
31173   434053 ACTAAAATCAGACCATTTTGGGATTGAAAC AATGATGATGATGCGGAACTTTTAAGTTTATCAA spacer 

length: 34 repeater length: 30
31174   434118 ACTAAAATCAGACCATTTTGGGATTGAAAC GATGATAATCCAGTGGAAGAAGGTAAAGGAGTACC spacer 

length: 35 repeater length: 30
31175   434184 ACTAAAATCAGACCATTTTGGGATTGAAAC TGATGTATTGGGCTTAATGCTTCAATGTTTCCTTT spacer 

length: 35 repeater length: 30
31176   434250 ACTAAAATCAGACCATTTTGGGATTGAAAC GAAAACCTATAAGTCACGTTTGTTAAAAGTTATTCC spacer 

length: 36 repeater length: 30
31177   434317 ACTAAAATCAGACCATTTTGGGATTGAAAC CTTTACTCACCTCTACACCTGCTAAGGTCCTAACA spacer 

length: 35 repeater length: 30
31178   434383 ACTAAAATCAGACCATTTTGGGATTGAAAC GAAATACTAGGAATACTAAAAAAATAAAAAAGTGT spacer 

length: 35 repeater length: 30
31179   434449 ACTAAAATCAGACCATTTTGGGATTGAAAC AACGTCATCTGGTTTTAAGACTTTTGCTTTATCGG spacer 

length: 35 repeater length: 30
31180   434515 ACTAAAATCAGACCATTTTGGGATTGAAAC TATACAACATACCCTGTATCTGGATCGGTTACGGT spacer 

length: 35 repeater length: 30
31181   434581 ACTAAAATCAGACCATTTTGGGATTGAAAC CCCATAAACCATGTTATGAGGTTAATGCGGCCTTCA spacer 

length: 36 repeater length: 30
31182   434648 ACTAAAATCAGACCATTTTGGGATTGAAAC TACCTTACACAGATCTATGAAAACGATGGGGACAA spacer 

length: 35 repeater length: 30
31183   434714 ACTAAAATCAGACCATTTTGGGATTGAAAC GTCATGAAGGTCTGATAGGTTAATCCGAGTAGGAAT spacer 

length: 36 repeater length: 30
31184   434781 ACTAAAATCAGACCATTTTGGGATTGAAAC CACATGGTCCTCATAGTAAATCTGGTAAGATATTGC spacer 

length: 36 repeater length: 30
31185   434848 ACTAAAATCAGACCATTTTGGGATTGAAAC TTGATGGAACTGGTAGGCCATGCTATGTATTATATG spacer 

length: 36 repeater length: 30
31186   434915 ACTAAAATCAGACCATTTTGGGATTGAAAC TTCTTTGTTTGCAGTTGGTGATTTACATCCTACTT spacer 

length: 35 repeater length: 30



31187   434981 ACTAAAATCAGACCATTTTGGGATTGAAAC AAAAGCAAACGTAAAGTAGACTTCTCATTTAAAGC spacer 
length: 35 repeater length: 30

31188   435047 ACTAAAATCAGACCATTTTGGGATTGAAAC ACTACATGAGATTAGTAAAGATAAAGAAGAAGAGG spacer 
length: 35 repeater length: 30

31189   435113 ACTAAAATCAGACCATTTTGGGATTGAAAC TTCGTTATCCTTGGAACCGGTGAACATTGGATAGG spacer 
length: 35 repeater length: 30

31190   435179 ACTAAAATCAGACCATTTTGGGATTGAAAC ACTCAATCCTTGTTTTCGTAATTGATAGGCAACAC spacer 
length: 35 repeater length: 30

31191   435245 ACTAAAATCAGACCATTTTGGGATTGAAAC GAACTTGATGATATTAAGTTGGCAATCACCAGGAGC spacer 
length: 36 repeater length: 30

31192   435312 ACTAAAATCAGACCATTTTGGGATTGAAAC CTCGGATCAAGATCTTCAACTTTTCAAAAAATGAT spacer 
length: 35 repeater length: 30

31193   435378 ACTAAAATCAGACCATTTTGGGATTGAAAC TCATGAATGTTATGTTACTTTAGTAAGAAAGTGGA spacer 
length: 35 repeater length: 30

31194   435444 ACTAAAATCAGACCATTTTGGGATTGAAAC TTCATGAGTTGACCTGTCTTCTGGTTCATAATCAA spacer 
length: 35 repeater length: 30

31195   435510 ACTAAAATCAGACCATTTTGGGATTGAAAC CTGCTTATCATGGGGAAGGTAGTGGGCTGTTTCT spacer 
length: 34 repeater length: 30

31196   435575 ACTAAAATCAGACCATTTTGGGATTGAAAC TTCATTAGCTATGCAGAACTTGATGATATTTTCTA spacer 
length: 35 repeater length: 30

31197   435641 ACTAAAATCAGACCATTTTGGGATTGAAAC GAACCCGAACCAGTACGTGCAGAAAATACAACAGT spacer 
length: 35 repeater length: 30

31198   435707 ACTAAAATCAGACCATTTTGGGATTGAAAC ATCAGATTATGATTGATAATATTAGTCAGACTGTGG spacer 
length: 36 repeater length: 30

31199   435774 ACTAAAATCAGACCATTTTGGGATTGAAAC TCATTACTCTAAAAAATCTACTAGTGGAACCAAAA spacer 
length: 35 repeater length: 30

31200   435840 ACTAAAATCAGACCATTTTGGGATTGAAAC CCTTAAAAGTTTGTGTATTTGTGTAAGGGATTATAA spacer 
length: 36 repeater length: 30

31201   435907 ACTAAAATCAGACCATTTTGGGATTGAAAC CCAACCCATCATCTTGATGGACCACGAGGAAACA spacer 
length: 34 repeater length: 30

31202   435972 ACTAAAATCAGACCATTTTGGGATTGAAAC TTGTGTTTTGTGTGTTTGTTCTGTGTCAGTTGTGT spacer 
length: 35 repeater length: 30

31203   436038 ACTAAAATCAGACCATTTTGGGATTGAAAC TGAAATACACCACCTTGGGGGGTGTGTGGGGTTTTC spacer 
length: 36 repeater length: 30

31204   436105 ACTAAAATCAGACCATTTTGGGATTGAAAC AAACAACTCAATACTCTAAAGTGATACAAAATGAAA spacer 
length: 36 repeater length: 30

31205   436172 ACTAAAATCAGACCATTTTGGGATTGAAAC ACCGTTATTATGTCCGGGGCCGTCCCGGTCCGCAT spacer 
length: 35 repeater length: 30

31206   436238 ACTAAAATCAGACCATTTTGGGATTGAAAC GCCGTACATACGGATAGTTGGGATGTTGATAGTA spacer 
length: 34 repeater length: 30

31207   436303 ACTAAAATCAGACCATTTTGGGATTGAAAC ACATTTATTAGGTATTTAATTGTCCTCTCCTTCGTC spacer 
length: 36 repeater length: 30

31208   436370 ACTAAAATCAGACCATTTTGGGATTGAAAC CCTGGAAGTCATGGCAGAAGCAGGAAGAATCCAGT spacer 
length: 35 repeater length: 30

31209   436436 ACTAAAATCAGACCATTTTGGGATTGAAAC TCTTCATGGATGGGTGAATGTTCTGGGAACTGTTC spacer 
length: 35 repeater length: 30

31210   436502 ACTAAAATCAGACCATTTTGGGATTGAAAC GGCAATATCATCCTCAATCTTCAGATAAGCATCAGT spacer 
length: 36 repeater length: 30

31211   436569 ACTAAAATCAGACCATTTTGGGATTGAAAC TTTAGTCACAATATCATTTTGAAGTAACGCCATCCG spacer 
length: 36 repeater length: 30

31212   436636 ACTAAAATCAGACCATTTTGGGATTGAAAC CCTATCACCATCCAGAGGGTGCTCTGTCCCTGTGTT spacer 
length: 36 repeater length: 30

31213   436703 ACTAAAATCAGACCATTTTGGGATTGAAAC TAGATCTGAAATTTAAAGGAGGCATCTAATTGGTTA spacer 
length: 36 repeater length: 30

31214   436770 ACTAAAATCAGACCATTTTGGGATTGAAAC CAAGAATTATCGTCATTGATGGTAGTGGATTATCAT spacer 
length: 36 repeater length: 30

31215   436837 ACTAAAATCAGACCATTTTGGGATTGAAAC AGACGGAACAACAACATTAGGCGAAGCCAAAGAA spacer 
length: 34 repeater length: 30

31216   436902 ACTAAAATCAGACCATTTTGGGATTGAAAC ATATATGAGTCGGTCTTTTCTGTGGAGTCCTGATG spacer 
length: 35 repeater length: 30

31217   436968 ACTAAAATCAGACCATTTTGGGATTGAAAC TTGTCACAGGTCCGGAGGTATACATTATGCGCTGA spacer 
length: 35 repeater length: 30

31218   437034 ACTAAAATCAGACCATTTTGGGATTGAAAC GCTAGCTAATTTGGAAGGTAAAGAGTTCTTTGTGA spacer 
length: 35 repeater length: 30

31219   437100 ACTAAAATCAGACCATTTTGGGATTGAAAC GGGTTGTTTCGTTGGCTGTTAGTAAGAATCTGCTG spacer 
length: 35 repeater length: 30

31220   437166 ACTAAAATCAGACCATTTTGGGATTGAAAC GTTCCAGGTTGTCTTCGAGGGTATCATAGTCAATC spacer 
length: 35 repeater length: 30

31221   437232 ACTAAAATCAGACCATTTTGGGATTGAAAC CTGGCTATGACTCTGATGAAAGGAAAGTATTCTACA spacer 
length: 36 repeater length: 30

31222   437299 ACTAAAATCAGACCATTTTGGGATTGAAAC TCTGGGATGTTGGACAGGTCTTAACACTGGTAAAA spacer 



length: 35 repeater length: 30
31223   437365 ACTAAAATCAGACCATTTTGGGATTGAAAC GTGCAAACGTTAAATCACAGCTCGAAACTATCCTC spacer 

length: 35 repeater length: 30
31224   437431 ACTAAAATCAGACCATTTTGGGATTGAAAC CCTTTATCAGTGATTTAGCTACGGAAAATTTAGAT spacer 

length: 35 repeater length: 30
31225   437497 ACTAAAATCAGACCATTTTGGGATTGAAAC ACGATGGTTTTCAGTGCCCTTGGATATAGTTTCAG
31226   
31227   
31228   crispr 3
31229   1026861 AGCTTTATCTTTCACTTCTTCAGCTTTTTC TTCAGCAGCTTTCTTAACCTCGGTGGCTTTGGTTTTGGCTTCAG 

spacer length: 44 repeater length: 30
31230   1026936 AGCTTTATCTTTCACTTCTTCAGCTTTTTC CTCAACCGCTTTCTTAACCTCGGTGGCTTTGGTTTTGGCTTCAG 

spacer length: 44 repeater length: 30
31231   1027011 AGCTTTATCTTTCACTTCTTCAGCTTTTTC TATGTTAAAAGAAATAGCTTTGGAATATCTTCACATAATTATAG
31232   
31233   
31234   GCA_002906215.1_ASM290621v1_genomic.fna(findCrispr):
31235   START       REPEAT                           

SPACER                                             
31236   crispr 1
31237   136814 ATGACACCATCACTTCCACT GGAGCATAAAGTCTATGTTAATATGGTTAATACAGGCTTAA spacer length: 

41 repeater length: 20
31238   136876 ATGACACCATCACTTCCACT GGAGCATTATATAGTTAGAT spacer length: 20 repeater length: 20
31239   136917 ATGACACCATCACTTCCACT CAAACCTACCAGATTCTATC
31240   
31241   
31242   crispr 2
31243   796011 TGGAGATTTTATAGTGGGAGGAGA 

TGGTGATAATACACTGACTGGAGGCAATGATACACTATATGGAGGAGAGGGTAATGATAGTACTT spacer length: 65 
repeater length: 24

31244   796101 TGGAGATTTTATAGTGGGAGGAGA 
CGGTGATAACATAACTGGAGGCAATGATACACTAGATGGAGGAAGTGGCAATGATATACTTT spacer length: 62 
repeater length: 24

31245   796188 TGGAGATTTTATAGTGGGAGGAGA 
AGTAAGATAAAGAGCATCTTGCAGATGTATTTGTCTGAATAGAACTTATTGAACTGATACTA

31246   
31247   
31248   crispr 3
31249   158924 GTTTGAATCGAACTATAGTAGGATTGAAAT ATCAGCTGGTTCATTTACTTCTGAAAGTCTATATGCA spacer 

length: 37 repeater length: 30
31250   158992 GTTTGAATCGAACTATAGTAGGATTGAAAT CTATTCTGATGAAGAAGGGTGATAAATTATATATTC spacer 

length: 36 repeater length: 30
31251   159059 GTTTGAATCGAACTATAGTAGGATTGAAAT TTATTTTTATTGCTGTTATCTTGTTCATGCTTGCTT spacer 

length: 36 repeater length: 30
31252   159126 GTTTGAATCGAACTATAGTAGGATTGAAAT TAATGAAAAGGCACTAATGTTGACATTTGTACAGATC spacer 

length: 37 repeater length: 30
31253   159194 GTTTGAATCGAACTATAGTAGGATTGAAAT GGATGAGGTTATATACTATAACATGTTAGATTGTGT spacer 

length: 36 repeater length: 30
31254   159261 GTTTGAATCGAACTATAGTAGGATTGAAAT AAGATGAGGGTGAATTTAAAGAGATAAAGAGTGGCAA spacer 

length: 37 repeater length: 30
31255   159329 GTTTGAATCGAACTATAGTAGGATTGAAAT ACAGTACAGCAATTCTCATGTCCAACTCAGGCAACA spacer 

length: 36 repeater length: 30
31256   159396 GTTTGAATCGAACTATAGTAGGATTGAAAT TTTGCAGAAGAGATAGCAAAGAGAGCAGAAGGCATG spacer 

length: 36 repeater length: 30
31257   159463 GTTTGAATCGAACTATAGTAGGATTGAAAT TCCAAAATAATCTCGTACGCTGTCTTCGACGTCGTTA spacer 

length: 37 repeater length: 30
31258   159531 GTTTGAATCGAACTATAGTAGGATTGAAAT TGAACATAATGTAATTTTCTATGCCTTTTAGAGGCCT spacer 

length: 37 repeater length: 30
31259   159599 GTTTGAATCGAACTATAGTAGGATTGAAAT ATGGTCTTACATTCCCTTAATTCCTCTATGCTTAT spacer 

length: 35 repeater length: 30
31260   159665 GTTTGAATCGAACTATAGTAGGATTGAAAT CCTAAATACTTAAACAAGTAGTGTATTACAAAGTTATTA spacer 

length: 39 repeater length: 30
31261   159735 GTTTGAATCGAACTATAGTAGGATTGAAAT AGTGCAGGGGGTAACATGGAATAACAAGAATAAAAT spacer 

length: 36 repeater length: 30
31262   159802 GTTTGAATCGAACTATAGTAGGATTGAAAT CAGGCATGGATATTTTTATGGTCATGAGTTGCTCTA spacer 

length: 36 repeater length: 30
31263   159869 GTTTGAATCGAACTATAGTAGGATTGAAAT GGGCCTGAACTACCCAAAAACCTATTTCCTACAAAAA spacer 

length: 37 repeater length: 30
31264   159937 GTTTGAATCGAACTATAGTAGGATTGAAAT AAGTAATAGCAAGTGTTTATTACCTCAGTTTACTAGATAG 

spacer length: 40 repeater length: 30
31265   160008 GTTTGAATCGAACTATAGTAGGATTGAAAT TGTTTATTATAAGGTATGTATTCCCTACTTGAAGGT spacer 



length: 36 repeater length: 30
31266   160075 GTTTGAATCGAACTATAGTAGGATTGAAAT CAAGGCTATTAAATACTTGGGATGTCATTTCTCAATT spacer 

length: 37 repeater length: 30
31267   160143 GTTTGAATCGAACTATAGTAGGATTGAAAT CCCAAAAATACCCTTTTTTTGCACATGCATATAAT spacer 

length: 35 repeater length: 30
31268   160209 GTTTGAATCGAACTATAGTAGGATTGAAAT TTAATTGCTAAATAAGTATTTGCAGATACAAATAAA spacer 

length: 36 repeater length: 30
31269   160276 GTTTGAATCGAACTATAGTAGGATTGAAAT ATGTAAGAACAGGAAGGCTCAAGAAAAGTATCAAAG spacer 

length: 36 repeater length: 30
31270   160343 GTTTGAATCGAACTATAGTAGGATTGAAAT TTAATATCATCAGGCTTACTGAATCCTACTACTCAA spacer 

length: 36 repeater length: 30
31271   160410 GTTTGAATCGAACTATAGTAGGATTGAAAT TGTGTATCCTGATAATGAGGTATTTGAGGAAGCCTCT spacer 

length: 37 repeater length: 30
31272   160478 GTTTGAATCGAACTATAGTAGGATTGAAAT GAAGATAACAGCATCAAGTAACCTAGATTCATTCTTA spacer 

length: 37 repeater length: 30
31273   160546 GTTTGAATCGAACTATAGTAGGATTGAAAT ATGCAAGAGATAATAAATGAATCCATGGATAGAATGG spacer 

length: 37 repeater length: 30
31274   160614 GTTTGAATCGAACTATAGTAGGATTGAAAT TAGATATTGATACTGCTAAGGTTTATGAGTTTGAT spacer 

length: 35 repeater length: 30
31275   160680 GTTTGAATCGAACTATAGTAGGATTGAAAT CATTTATACATACTGTTGCCTCTACCCCCTTATCAT spacer 

length: 36 repeater length: 30
31276   160747 GTTTGAATCGAACTATAGTAGGATTGAAAT ATTACTCATGAAATTAGAGAAGCAAGTATTTCATGA spacer 

length: 36 repeater length: 30
31277   160814 GTTTGAATCGAACTATAGTAGGATTGAAAT AAGAGAGAGTTCATAGTTCATAGCAGGCATTTAAAA spacer 

length: 36 repeater length: 30
31278   160881 GTTTGAATCGAACTATAGTAGGATTGAAAT CTTGATAAGGCTATTAATCCTTTTGCCATTAAGTTG spacer 

length: 36 repeater length: 30
31279   160948 GTTTGAATCGAACTATAGTAGGATTGAAAT AATACATAGGTTATAGGCAATCTGTTAGTGATTTAG spacer 

length: 36 repeater length: 30
31280   161015 GTTTGAATCGAACTATAGTAGGATTGAAAT GAAGCACTAGTAACACTTGCATTATGTAGGGTTTCT spacer 

length: 36 repeater length: 30
31281   161082 GTTTGAATCGAACTATAGTAGGATTGAAAT TTTGGACATGTATACTGAGGATGGTTTTTTAAGTTCAT spacer 

length: 38 repeater length: 30
31282   161151 GTTTGAATCGAACTATAGTAGGATTGAAAT TACAATAAAGCACTATTTTCAAGTGTTTGATAGCCC spacer 

length: 36 repeater length: 30
31283   161218 GTTTGAATCGAACTATAGTAGGATTGAAAT AGATGTTAAGGATGCAATAATAATTGGGGTGATCTG spacer 

length: 36 repeater length: 30
31284   161285 GTTTGAATCGAACTATAGTAGGATTGAAAT TCAATAGCGGTGTATTACCAAACACAAGCACACCC spacer 

length: 35 repeater length: 30
31285   161351 GTTTGAATCGAACTATAGTAGGATTGAAAT GAGAGGGTTCATCAGACTTTACATATACACTTATC spacer 

length: 35 repeater length: 30
31286   161417 GTTTGAATCGAACTATAGTAGGATTGAAAT TAATGTCGATAATAAGCATTTTTGGAATATAACTG spacer 

length: 35 repeater length: 30
31287   161483 GTTTGAATCGAACTATAGTAGGATTGAAAT AAATTGAGATTAAATAGTATATGTTTGTTTTTGTTCA spacer 

length: 37 repeater length: 30
31288   161551 GTTTGAATCGAACTATAGTAGGATTGAAAT TCATTATTGCTAATGTGACCCAGCCAAAGAAATCTTT spacer 

length: 37 repeater length: 30
31289   161619 GTTTGAATCGAACTATAGTAGGATTGAAAT GAATTATTGTCGTCGATCCACGTATTACAGAGTTC spacer 

length: 35 repeater length: 30
31290   161685 GTTTGAATCGAACTATAGTAGGATTGAAAT CCATTTATCACATATTGAATTATCTCGTTCTCCTCA spacer 

length: 36 repeater length: 30
31291   161752 GTTTGAATCGAACTATAGTAGGATTGAAAT TCGTTCTTTATGTTACCCTCGCTATCAATAAATAA spacer 

length: 35 repeater length: 30
31292   161818 GTTTGAATCGAACTATAGTAGGATTGAAAT TTCTTTGTTTATGTACTGTAAGTGTATTTTGGTTTA spacer 

length: 36 repeater length: 30
31293   161885 GTTTGAATCGAACTATAGTAGGATTGAAAT GCTTATACATTCCTAATAGCTCGCTGACTTCTGCAC spacer 

length: 36 repeater length: 30
31294   161952 GTTTGAATCGAACTATAGTAGGATTGAAAT TGGCTTGCAATCGTATACGCAAAGTTACCAAGATTCT spacer 

length: 37 repeater length: 30
31295   162020 GTTTGAATCGAACTATAGTAGGATTGAAAT AAGCCAATAAGGATAATATCAGATCAACGCAGTATAAAT spacer 

length: 39 repeater length: 30
31296   162090 GTTTGAATCGAACTATAGTAGGATTGAAAT GACATACAACTTGACGCGGGCAATTACGCACTTATA spacer 

length: 36 repeater length: 30
31297   162157 GTTTGAATCGAACTATAGTAGGATTGAAAT GAATTATCGTCGACGAACCCTACATTACAATATTC spacer 

length: 35 repeater length: 30
31298   162223 GTTTGAATCGAACTATAGTAGGATTGAAAT GAGCTAACTTACTTATCGTTACACTTGCATTACCTAT spacer 

length: 37 repeater length: 30
31299   162291 GTTTGAATCGAACTATAGTAGGATTGAAAT TTAGTTCACTAATATAGTCATTGAATCCCTTTCTATT spacer 

length: 37 repeater length: 30
31300   162359 GTTTGAATCGAACTATAGTAGGATTGAAAT TCTTTGCCACCTCTTCCGCAAAGGGTAAGAACTGACT spacer 

length: 37 repeater length: 30



31301   162427 GTTTGAATCGAACTATAGTAGGATTGAAAT CTCAGCTAGCAGATGGAGTAGTAATATCATCAAAAAT spacer 
length: 37 repeater length: 30

31302   162495 GTTTGAATCGAACTATAGTAGGATTGAAAT TAGCTATAAAGAATCTCTCGTAACTCTGATTCGTTA spacer 
length: 36 repeater length: 30

31303   162562 GTTTGAATCGAACTATAGTAGGATTGAAAT TGGTGTACTTCTCTTGCAAATAATAAAGGTTATAAACT spacer 
length: 38 repeater length: 30

31304   162631 GTTTGAATCGAACTATAGTAGGATTGAAAT TGATAATACCAATTTCTACAAGTTTAGTATCAAGG spacer 
length: 35 repeater length: 30

31305   162697 GTTTGAATCGAACTATAGTAGGATTGAAAT TCTTTGATTATCTCACTCTCACTGTCAACGAATAAT spacer 
length: 36 repeater length: 30

31306   162764 GTTTGAATCGAACTATAGTAGGATTGAAAT TTCGACGTAATCACATTTATTAAAGCGTTGGGAGATGAA spacer 
length: 39 repeater length: 30

31307   162834 GTTTGAATCGAACTATAGTAGGATTGAAAT AACTTACCGTACAAACTGTTCAGCAATAATTTATAA spacer 
length: 36 repeater length: 30

31308   162901 GTTTGAATCGAACTATAGTAGGATTGAAAT TCGGAAAAGGCAGTTGCAAAGAAGGAGAAGTTTAT spacer 
length: 35 repeater length: 30

31309   162967 GTTTGAATCGAACTATAGTAGGATTGAAAT AAGAAGAAAGATTTAAATCCAAGCCTTCAACCTCAAG spacer 
length: 37 repeater length: 30

31310   163035 GTTTGAATCGAACTATAGTAGGATTGAAAT ACTTCTCGGGGTTACTTTCTGCAAAGAAATTATAT spacer 
length: 35 repeater length: 30

31311   163101 GTTTGAATCGAACTATAGTAGGATTGAAAT TGTTCTGCCAACCATTCAACACTTCAACACTTCAAC spacer 
length: 36 repeater length: 30

31312   163168 GTTTGAATCGAACTATAGTAGGATTGAAAT TAGAGGTATTATAACCAAAGACGAGTTTTCTGAATTG spacer 
length: 37 repeater length: 30

31313   163236 GTTTGAATCGAACTATAGTAGGATTGAAAT CTCTCTTACGAGTTGTCCAAACTTACCGTACAGAC spacer 
length: 35 repeater length: 30

31314   163302 GTTTGAATCGAACTATAGTAGGATTGAAAT AGGACAGCGTAAAGGACCTTTTTGGCTGGGTCAC spacer 
length: 34 repeater length: 30

31315   163367 GTTTGAATCGAACTATAGTAGGATTGAAAT TAGTGATGGGAGTGAAACTATGAACAACGAGTCTA spacer 
length: 35 repeater length: 30

31316   163433 GTTTGAATCGAACTATAGTAGGATTGAAAT TTTTTCCCAATTCCTCGATCGATGTTTTATAAAAGT spacer 
length: 36 repeater length: 30

31317   163500 GTTTGAATCGAACTATAGTAGGATTGAAAT CAATGATTTAACCACTGATCTCGATGTTGACTTACGAT spacer 
length: 38 repeater length: 30

31318   163569 GTTTGAATCGAACTATAGTAGGATTGAAAT AGTTGTATACATGAAGGTTGTAAAGCTGAGGTAAT spacer 
length: 35 repeater length: 30

31319   163635 GTTTGAATCGAACTATAGTAGGATTGAAAT CAGTAAGAGCCTTAACTACTTCATTCAACTTAACAATT spacer 
length: 38 repeater length: 30

31320   163704 GTTTGAATCGAACTATAGTAGGATTGAAAT ATAGTTAATTTAAAGATAATATCTACAATCATAAA spacer 
length: 35 repeater length: 30

31321   163770 GTTTGAATCGAACTATAGTAGGATTGAAAT TTGCCTTATATGCCTTAATGTATTCATCCTTATCCAAT spacer 
length: 38 repeater length: 30

31322   163839 GTTTGAATCGAACTATAGTAGGATTGAAAT CTGTATGAGTCTAACTCAAGTTTAATTGCATCAATG spacer 
length: 36 repeater length: 30

31323   163906 GTTTGAATCGAACTATAGTAGGATTGAAAT TCTTGCAGTAAATTCGTGTTTAGATTTTACAGTATA spacer 
length: 36 repeater length: 30

31324   163973 GTTTGAATCGAACTATAGTAGGATTGAAAT ATATTTCAACATCTCTGTAACAATACTCAACTAACT spacer 
length: 36 repeater length: 30

31325   164040 GTTTGAATCGAACTATAGTAGGATTGAAAT TGTAAATCTAGTAGTATTTGTATATGTCTTTCATCA spacer 
length: 36 repeater length: 30

31326   164107 GTTTGAATCGAACTATAGTAGGATTGAAAT TAGAATCTATCTAGAAATGTAAGATCAAATATTATC spacer 
length: 36 repeater length: 30

31327   164174 GTTTGAATCGAACTATAGTAGGATTGAAAT CTTACTTCATATCTGCCTTCTACTTGCCACCTATCT spacer 
length: 36 repeater length: 30

31328   164241 GTTTGAATCGAACTATAGTAGGATTGAAAT ACAAGAGTTGACTTACGTCGTATGTATCGTATTGGTG spacer 
length: 37 repeater length: 30

31329   164309 GTTTGAATCGAACTATAGTAGGATTGAAAT TGAAATATTATGAAGGTCATATTTAGAATACAGAA spacer 
length: 35 repeater length: 30

31330   164375 GTTTGAATCGAACTATAGTAGGATTGAAAT ATTTTACGAATAAAATTTATAACGGCTTTATCGAAG spacer 
length: 36 repeater length: 30

31331   164442 GTTTGAATCGAACTATAGTAGGATTGAAAT TCGATAAGTGATTTAGTGCGTTTTGCTGTAAGAG spacer 
length: 34 repeater length: 30

31332   164507 GTTTGAATCGAACTATAGTAGGATTGAAAT TCGAATGATATAACTTTAAAGTCGGTTGCTCCGTATT spacer 
length: 37 repeater length: 30

31333   164575 GTTTGAATCGAACTATAGTAGGATTGAAAT CTGATCTACCTCTCACAAGATATGAGCATGACAAGGAA spacer 
length: 38 repeater length: 30

31334   164644 GTTTGAATCGAACTATAGTAGGATTGAAAT TCTTGTTGCTTCTTCTTTACAGCACTCCAGAAATA spacer 
length: 35 repeater length: 30

31335   164710 GTTTGAATCGAACTATAGTAGGATTGAAAT CTAAGAAATCAGCAAATTCAGAAATTCTGGTACACA spacer 
length: 36 repeater length: 30

31336   164777 GTTTGAATCGAACTATAGTAGGATTGAAAT AAATTTAAACACACTAAAAACAGATTTCAGTTCAT spacer 



length: 35 repeater length: 30
31337   164843 GTTTGAATCGAACTATAGTAGGATTGAAAT TAAAACAAAATAAAAGAAGAACAAAAGCAAAACAAA spacer 

length: 36 repeater length: 30
31338   164910 GTTTGAATCGAACTATAGTAGGATTGAAAT CTATTTCAACATCTCTATAACAATATGTAACTAAG spacer 

length: 35 repeater length: 30
31339   164976 GTTTGAATCGAACTATAGTAGGATTGAAAT AATTTGAAAGAGTTGAAAAAAGTGCGTGCGGTTTAA spacer 

length: 36 repeater length: 30
31340   165043 GTTTGAATCGAACTATAGTAGGATTGAAAT GTTTTGATAACTGTTAGGGCAATCCATGTGTTCAA spacer 

length: 35 repeater length: 30
31341   165109 GTTTGAATCGAACTATAGTAGGATTGAAAT CATACCTAGATGCAGTATATAATGCCAATATCTGC spacer 

length: 35 repeater length: 30
31342   165175 GTTTGAATCGAACTATAGTAGGATTGAAAT TCCTCTAGTAACATTACCTTATATTCTTTTACTCTTT spacer 

length: 37 repeater length: 30
31343   165243 GTTTGAATCGAACTATAGTAGGATTGAAAT ATAAGTTAACTGAGATAATAGAGAAAGAGATGCTTG spacer 

length: 36 repeater length: 30
31344   165310 GTTTGAATCGAACTATAGTAGGATTGAAAT AGTGAAATAAGTAATAAGTGGGTAAGAAGGCTATCA spacer 

length: 36 repeater length: 30
31345   165377 GTTTGAATCGAACTATAGTAGGATTGAAAT GATTTAAATAGACCTGCATCTAATGATGCAGTTCTA spacer 

length: 36 repeater length: 30
31346   165444 GTTTGAATCGAACTATAGTAGGATTGAAAT ATACTTGTGATTTATAGGCTCAAGTGTAGATATAGAT spacer 

length: 37 repeater length: 30
31347   165512 GTTTGAATCGAACTATAGTAGGATTGAAAT CAAGATTTATATAACCCATAATTCTATACTATGGC spacer 

length: 35 repeater length: 30
31348   165578 GTTTGAATCGAACTATAGTAGGATTGAAAT 

TGTTGCTGGTAAGACTAAGGCAAAAGTAAGTATTAAGTTTGAATCGAACTATAGTAGGATTGAAAGAAACTGAACCTGAAAGGCAA
GCATTCATTGAAAAA spacer length: 101 repeater length: 30

31349   165710 GTTTGAATCGAACTATAGTAGGATTGAAAT 
GATTCTATCAGATGGTTACCTTTATTGTAAAGCATCTTAACATCCCTTTTCATTTAGAGTAGTAATGTAGGCGAAGTATTTAGGTT
TTTCCCCTTATATGG

31350   
31351   
31352   crispr 4
31353   783675 AAAGTTTGAATCGAACTATAGTAGGATTGAAAG ATGTCCTAGCGTCAAATATGCGTAACGTAAAA spacer 

length: 32 repeater length: 33
31354   783741 AAAGTTTGAATCGAACTATAGTAGGATTGAAAG 

AGCGGATGCATGCCCCCGAATAATATGAATCCCTATTGTTTGAATCGAACTATAGTAGGATTGAAAGATACAATTTCCATGTTCCT
GAAAAGGATCGATG spacer length: 100 repeater length: 33

31355   783875 AAAGTTTGAATCGAACTATAGTAGGATTGAAAG 
CCTGAAAGGCAAGCATTCATTGAAAAATGTTTGAATCGAACTATAGTAGGATTGAAATGAGCAGTAAGATAAAGAGCATCTTGCAG
ATGTATTTGTCTGA

31356   
31357   
31358   crispr 5
31359   620359 TCTATAGCCTTATCAAAGCATGCTATAGCCTCCTCAAACC 

TCTTCATCTCAAGTAATACAACACCTTTGTTGTACCATGCCTTTGCATTCCCCCAATCCAT spacer length: 61 
repeater length: 40

31360   620461 TCTATAGCCTTATCAAAGCATGCTATAGCCTCCTCAAACC 
TTCCTAGCCCATATAAAGCAAACCCTTTAAGGTTCCATACCATGCTATCCCTCCCATCCAT spacer length: 61 
repeater length: 40

31361   620563 TCTATAGCCTTATCAAAGCATGCTATAGCCTCCTCAAACC 
TCTCTCATATGTTAACAGAATCTACATTAACAACCATACTTAATCTCTACAATTGTTAACA

31362   
31363   
31364   GCA_002952775.1_ASM295277v1_genomic.fna(findCrispr):
31365   START       REPEAT                           

SPACER                                             
31366   crispr 1
31367   1321803 TTTATAAACGAACGGCGACA 

GATGAAACAGATGAAATAGATGAAGGGGCAGTTGGGACAACTGGCACTCTATCGTTCCTGCTAACACTCGAAAACCGGAGTGTGTC
TG spacer length: 88 repeater length: 20

31368   1321912 TTTATAAACGAACGGCGACA 
GATGAAACACCTGAAACAGATGAAATAGATGAAATGGTAGTTGGGACACCTGGCACGATATCGTTCCTGCTAACACATGAAAACCG
GAGTGTCTG spacer length: 95 repeater length: 20

31369   1322028 TTTATAAACGAACGGCGACA 
AACAGATCTCCGACGAGAGCGCCCGGCGCGAGGGCGAGGTGCAGAAGTCAAAAAAAACCAGACAACACCTATTTGTGAGTAGTCGG
CGATAAATG

31370   
31371   
31372   crispr 2
31373   3279250 GTCCGGGTGCGAGAATCGAACC 

ACAGTCGATCGCTTCCTTCCTCGGTTCGCTCGGAAGACTGCGCTCTCCCTGATTCGATCTCGCCTTCCGGCTTTCTTCGTCACTTC



GTTCCTCAGAA spacer length: 97 repeater length: 22
31374   3279370 GTCCGGGTGCGAGAATCGAACC 

GGAGCCAGACGGTCGGCCTCGCTTCGCTCGGCCGCTGCGACTGGCAGGGTGCTATCTCGCCTTCCGGCTTTCTTCGTCACTTCGTT
CCTCAGAA spacer length: 94 repeater length: 22

31375   3279487 GTCCGGGTGCGAGAATCGAACC 
GGAGCCAGACGGTCGGCCTCGCTTCGCTGCGCTCAACTGCGCGGGCTGCCTCTTCCAAGGCCCGATTCTCTTCAAGTGGGACCTTC
GACTCCTCACATTCGTTCGTCGTCAGAA spacer length: 114 repeater length: 22

31376   3279624 GTCCGGGTGCGAGAATCGAACC 
AGATCTCCGACGAGAGCGCCCGGCGCGAGGGCGAGGTGCAGAAGTCAAAAAAAACCAGACAACACCTATTTGTGAGTAGTCGGCGA
TAAATGCAGTATGCGTTCTCGATTCGAA

31377   
31378   
31379   crispr 3
31380   3184287 TCGTCGAAGTCGCCGTCGAGTGGG TCGTCATCCCCGTCGCCGGC spacer length: 20 repeater 

length: 24
31381   3184332 TCGTCGAAGTCGCCGTCGAGTGGG TCGTCATCCTCGTCGCCGGC spacer length: 20 repeater 

length: 24
31382   3184377 TCGTCGAAGTCGCCGTCGAGTGGG TCTCCGACGAGAGCGCCCGG
31383   
31384   
31385   crispr 4
31386   570101 GTCGCAGGAGTCAGAAAACCCGAACCGGGATTGAAAC AGTGATGGATACCTATATGTTGGGGATGCTTTAGGG 

spacer length: 36 repeater length: 37
31387   570175 GTCGCAGGAGTCAGAAAACCCGAACCGGGATTGAAAC GGATCCGATCGTCGTCTCTGAGTCGATCAATCATTG 

spacer length: 36 repeater length: 37
31388   570249 GTCGCAGGAGTCAGAAAACCCGAACCGGGATTGAAAC GGCTCGACAGCTTCGATCACTCGCATCCCTCCCGA 

spacer length: 35 repeater length: 37
31389   570322 GTCGCAGGAGTCAGAAAACCCGAACCGGGATTGAAAC ATCGTTGAGGTCTTCGTCATCCGGGTCGTACTGGTG 

spacer length: 36 repeater length: 37
31390   570396 GTCGCAGGAGTCAGAAAACCCGAACCGGGATTGAAAC GGTGCTTGCGGCCGGCGCGTTCGCGGCCACCATCG 

spacer length: 35 repeater length: 37
31391   570469 GTCGCAGGAGTCAGAAAACCCGAACCGGGATTGAAAC AATGTGTGGGTTCCCGCTCTCCTGAAACTCGAGAAC 

spacer length: 36 repeater length: 37
31392   570543 GTCGCAGGAGTCAGAAAACCCGAACCGGGATTGAAAC TATGCGATTTGGTGTGCTGTCTCAAAAATCGCTGG 

spacer length: 35 repeater length: 37
31393   570616 GTCGCAGGAGTCAGAAAACCCGAACCGGGATTGAAAC TCGCCGTCCGACGCATCTTCGGTGTGGTCACTGT 

spacer length: 34 repeater length: 37
31394   570688 GTCGCAGGAGTCAGAAAACCCGAACCGGGATTGAAAC TCGACCGCGTCCTCGAGGAGTCGATCGAGGTCTC 

spacer length: 34 repeater length: 37
31395   570760 GTCGCAGGAGTCAGAAAACCCGAACCGGGATTGAAAC AGCGAGTCGTCGATCGCGTCCGAGTCGATACTCG 

spacer length: 34 repeater length: 37
31396   570832 GTCGCAGGAGTCAGAAAACCCGAACCGGGATTGAAAC AAGAGCCGCGAGAGCGATCGCGAGGATCGCGA spacer 

length: 32 repeater length: 37
31397   570902 GTCGCAGGAGTCAGAAAACCCGAACCGGGATTGAAAC ATCTCGAGCTCGACCGAGTCCGTTGTTACGTCCTCGTC 

spacer length: 38 repeater length: 37
31398   570978 GTCGCAGGAGTCAGAAAACCCGAACCGGGATTGAAAC AGCTCTCTTTGCCTCCGGAGACCATCTCCCGTCT 

spacer length: 34 repeater length: 37
31399   571050 GTCGCAGGAGTCAGAAAACCCGAACCGGGATTGAAAC GTCGCAATCCTGACGTCGGTACTTCCACACTCGGG 

spacer length: 35 repeater length: 37
31400   571123 GTCGCAGGAGTCAGAAAACCCGAACCGGGATTGAAAC CCGATGGCTCAATTCCTAAAACAGTCGATCCGAA 

spacer length: 34 repeater length: 37
31401   571195 GTCGCAGGAGTCAGAAAACCCGAACCGGGATTGAAAC GATCGAGGATGTCCAAGTGACCGGACTCGGCAGC 

spacer length: 34 repeater length: 37
31402   571267 GTCGCAGGAGTCAGAAAACCCGAACCGGGATTGAAAC AATTTGACCTCCTCTCCGTCGATATCGACCGGGA 

spacer length: 34 repeater length: 37
31403   571339 GTCGCAGGAGTCAGAAAACCCGAACCGGGATTGAAAC AAAGCGAGCGTCTCCGGACCATCTCCCCGTCTCGG 

spacer length: 35 repeater length: 37
31404   571412 GTCGCAGGAGTCAGAAAACCCGAACCGGGATTGAAAC TGATCGAGGAAGTTCGAGTACACAGGCGCCCGAC 

spacer length: 34 repeater length: 37
31405   571484 GTCGCAGGAGTCAGAAAACCCGAACCGGGATTGAAAC CGCGACTTCGACGCCGAGATGGAGGCCGCCGAA 

spacer length: 33 repeater length: 37
31406   571555 GTCGCAGGAGTCAGAAAACCCGAACCGGGATTGAAAC AGAGTAGCGGAAAATATTGCCGTTTGTCCACGCT 

spacer length: 34 repeater length: 37
31407   571627 GTCGCAGGAGTCAGAAAACCCGAACCGGGATTGAAAC ATCTCGATGAGTGCAAACGAATCGACGATCGACC 

spacer length: 34 repeater length: 37
31408   571699 GTCGCAGGAGTCAGAAAACCCGAACCGGGATTGAAAC ACCTGGAGATCGTCGACGGCGAGGCGTTCGAGC 

spacer length: 33 repeater length: 37
31409   571770 GTCGCAGGAGTCAGAAAACCCGAACCGGGATTGAAAC GTTTACACGGGGACTTATACTTACGGGGTCGCGACA 

spacer length: 36 repeater length: 37
31410   571844 GTCGCAGGAGTCAGAAAACCCGAACCGGGATTGAAAC TCTTCGATGTACTGCTCGTACACGTTAACCG spacer 

length: 31 repeater length: 37



31411   571913 GTCGCAGGAGTCAGAAAACCCGAACCGGGATTGAAAC CGATCATCGAGCCGTTCAATGATACGGCACCGTCA 
spacer length: 35 repeater length: 37

31412   571986 GTCGCAGGAGTCAGAAAACCCGAACCGGGATTGAAAC ATCGGCGTCCGGCGGTTCGCGTTTTTCGGGCGAAC 
spacer length: 35 repeater length: 37

31413   572059 GTCGCAGGAGTCAGAAAACCCGAACCGGGATTGAAAC GCTTTGTCCTCGAGACTGGGCAGTTCACGATCG 
spacer length: 33 repeater length: 37

31414   572130 GTCGCAGGAGTCAGAAAACCCGAACCGGGATTGAAAC ACGTATCACGAGCGGATCTATTCGGAGCTGTGGGGC 
spacer length: 36 repeater length: 37

31415   572204 GTCGCAGGAGTCAGAAAACCCGAACCGGGATTGAAAC CTCCAGCCGGTCGCTTTCCGAGCTGTAAAACCGG 
spacer length: 34 repeater length: 37

31416   572276 GTCGCAGGAGTCAGAAAACCCGAACCGGGATTGAAAC AGCATGAGGCTATCACGCCGCGCGAAGATACAGAAG 
spacer length: 36 repeater length: 37

31417   572350 GTCGCAGGAGTCAGAAAACCCGAACCGGGATTGAAAC TGCTGACCTGATCGCCACGGAAGGCAACACCGGCC 
spacer length: 35 repeater length: 37

31418   572423 GTCGCAGGAGTCAGAAAACCCGAACCGGGATTGAAAC CGAGAGTGAACGATCTGCGCGTCGAGATCGCTGT 
spacer length: 34 repeater length: 37

31419   572495 GTCGCAGGAGTCAGAAAACCCGAACCGGGATTGAAAC CGATCGCGATCGGCCTCGGATGGGTTGAACCGGTCG 
spacer length: 36 repeater length: 37

31420   572569 GTCGCAGGAGTCAGAAAACCCGAACCGGGATTGAAAC TGTTGAGGAGACGGTCGAGGATGCTAACCCCGACGA
31421   
31422   
31423   crispr 5
31424   557647 GTTTCAATCCCGTGCTGGGTTTTCTCCCTGCTGCGAC GTTCGAACTCTCGACGTGAACGTCCAACCCCTCGCCG 

spacer length: 37 repeater length: 37
31425   557722 GTTTCAATCCCGTGCTGGGTTTTCTCCCTGCTGCGAC CCTCGAGTGAGGAGACGCCGACCTCGACCTCGACG 

spacer length: 35 repeater length: 37
31426   557795 GTTTCAATCCCGTGCTGGGTTTTCTCCCTGCTGCGAC CTTCACACCCTAACGGCCTGTTTCTCAAGGAGTTAG 

spacer length: 36 repeater length: 37
31427   557869 GTTTCAATCCCGTGCTGGGTTTTCTCCCTGCTGCGAC CGGGGATAACCTCACCCCACTCGATCGGGACACGC 

spacer length: 35 repeater length: 37
31428   557942 GTTTCAATCCCGTGCTGGGTTTTCTCCCTGCTGCGAC AAGATGCCGTTGCCGCGTCCACTGGCGGCGGCTGG 

spacer length: 35 repeater length: 37
31429   558015 GTTTCAATCCCGTGCTGGGTTTTCTCCCTGCTGCGAC CCACGAACCCGACGACGATCTCGGAGCGATCCTTT 

spacer length: 35 repeater length: 37
31430   558088 GTTTCAATCCCGTGCTGGGTTTTCTCCCTGCTGCGAC ACGTCCCGGATCAAACGGGAGACTCGACTTATC 

spacer length: 33 repeater length: 37
31431   558159 GTTTCAATCCCGTGCTGGGTTTTCTCCCTGCTGCGAC CCGACTCTCCCCGGAGCCGACGACGTCACTCCGAT 

spacer length: 35 repeater length: 37
31432   558232 GTTTCAATCCCGTGCTGGGTTTTCTCCCTGCTGCGAC GGGACGTCGGATCCGACGGTCGTCGTCGAGCCGATC 

spacer length: 36 repeater length: 37
31433   558306 GTTTCAATCCCGTGCTGGGTTTTCTCCCTGCTGCGAC TCAATACCGAGAGTCCGACGTATCCACCAAAGA 

spacer length: 33 repeater length: 37
31434   558377 GTTTCAATCCCGTGCTGGGTTTTCTCCCTGCTGCGAC ACGAGCCTCCGGCTCGTTCGGGCAACAGCAGCCG 

spacer length: 34 repeater length: 37
31435   558449 GTTTCAATCCCGTGCTGGGTTTTCTCCCTGCTGCGAC TTTAGCTAAGACGGTACGACTCGACACAAACGCG 

spacer length: 34 repeater length: 37
31436   558521 GTTTCAATCCCGTGCTGGGTTTTCTCCCTGCTGCGAC ACGACTGACGAAGACCAGGAGCGAGCGCGCA spacer 

length: 31 repeater length: 37
31437   558590 GTTTCAATCCCGTGCTGGGTTTTCTCCCTGCTGCGAC GACAAGTCGGACCCGTGGAAAATAGCGATGTAC 

spacer length: 33 repeater length: 37
31438   558661 GTTTCAATCCCGTGCTGGGTTTTCTCCCTGCTGCGAC TATGCGGGATCGACTCTCGCCGGACGCGGACGTCG 

spacer length: 35 repeater length: 37
31439   558734 GTTTCAATCCCGTGCTGGGTTTTCTCCCTGCTGCGAC TGGTCCGCATCACCGCGCGTTCGAGGCCGCCGTGA 

spacer length: 35 repeater length: 37
31440   558807 GTTTCAATCCCGTGCTGGGTTTTCTCCCTGCTGCGAC CAAAACAAGGGATTTATCCGAGACAAAGACGACGA 

spacer length: 35 repeater length: 37
31441   558880 GTTTCAATCCCGTGCTGGGTTTTCTCCCTGCTGCGAC ACCCCGCAGAGGTACGTGCCTTCCGCGCGGCTGC 

spacer length: 34 repeater length: 37
31442   558952 GTTTCAATCCCGTGCTGGGTTTTCTCCCTGCTGCGAC CCAGCTGCGGCGGAGGTCGTGCGGCCCGACGAACAG 

spacer length: 36 repeater length: 37
31443   559026 GTTTCAATCCCGTGCTGGGTTTTCTCCCTGCTGCGAC TTCGGGGTCGTTTGTGTGCTCGAGCGAAAGTTCG 

spacer length: 34 repeater length: 37
31444   559098 GTTTCAATCCCGTGCTGGGTTTTCTCCCTGCTGCGAC CCAATCAACCCCGTTCAGGGGTCTGTTCCTTCCGT 

spacer length: 35 repeater length: 37
31445   559171 GTTTCAATCCCGTGCTGGGTTTTCTCCCTGCTGCGAC CCGGCTGAGAACCGGATTCGAGGGACGCTGCAAGAG 

spacer length: 36 repeater length: 37
31446   559245 GTTTCAATCCCGTGCTGGGTTTTCTCCCTGCTGCGAC TCTTTGTTGTCCTCGATCTGCGGGAGCATCAGCGG 

spacer length: 35 repeater length: 37
31447   559318 GTTTCAATCCCGTGCTGGGTTTTCTCCCTGCTGCGAC CCGACTCGCTCCCCGGCTCGGACCGAGACCGATCCG 

spacer length: 36 repeater length: 37
31448   559392 GTTTCAATCCCGTGCTGGGTTTTCTCCCTGCTGCGAC ATCAGTGGATGTTGTGCAGTGCTCGGGCTGTGTTC 



spacer length: 35 repeater length: 37
31449   559465 GTTTCAATCCCGTGCTGGGTTTTCTCCCTGCTGCGAC TCGATCGTGTTCAGTGTCTCCCCGAACTCCTCGACGC 

spacer length: 37 repeater length: 37
31450   559540 GTTTCAATCCCGTGCTGGGTTTTCTCCCTGCTGCGAC GTCAAAATCCGTCTAGAGAGGCAATAAATCTTGTTCC
31451   
31452   
31453   GCA_003009795.1_ASM300979v1_genomic.fna(findCrispr):
31454   START       REPEAT                           

SPACER                                             
31455   crispr 1
31456   383745 TGTTAGTGATGGTAGTCAGGGCTGGACTTATTCG 

GGTCATTCTAGCTCTTCTCTGAGTGTTGCTGCGGGTCCTAACAGTGATTATGTGTATAGTGGTTTTGGATTTAGTGAAAATGAGGT
GCATCAGATTA spacer length: 97 repeater length: 34

31457   383877 TGTTAGTGATGGTAGTCAGGGCTGGACTTATTCG 
AGCAATACTGGCCCTGTGCGTGGTGTTGCTGCGGGTGTCAACGGTGATTATGTGTACAGTGCCGCTGATGAGGAGGTTCATCAGAT
CA spacer length: 88 repeater length: 34

31458   384000 TGTTAGTGATGGTAGTCAGGGCTGGACTTATTCG 
TTGATTTGGAAGATGTTGCTGTGGGCCCCAACGGCAATTATGTATATTGTTGTTCTTCGGACGATAATGATGTCCATCAGATTAGT
GT

31459   
31460   
31461   GCA_003058365.1_ASM305836v1_genomic.fna(findCrispr):
31462   START       REPEAT                           

SPACER                                             
31463   crispr 1
31464   556866 ACCCCTTGTGGGGTT GAAGCAGGTCCCGCGATGGCTGAAGCTGGCGGCGATCGCGTTTCAGACG spacer 

length: 49 repeater length: 15
31465   556931 ACCCCTTGTGGGGTT GAAGCGACGCCGACGAACGCGAGAAAATCGCAGAGGCCGCGTTTCAGACG spacer 

length: 50 repeater length: 15
31466   556997 ACCCCTTGTGGGGTT GAAGCAACTGCCTCAATGACCTAGGGACCGACGGCGTGAGGGGTTTCAGACG spacer 

length: 52 repeater length: 15
31467   557065 ACCCCTTGTGGGGTT 

GAAGCGCTATCCATCGATTCAAGGTCTTTAGTCATAACCATAGTTTCAGACGGACTCCTTGTGGGGTTGAAGCGGCTTTACGTCCG
ACGAAATCGAACCGCCGAACGAGTTTCAGACG spacer length: 118 repeater length: 15

31468   557199 ACCCCTTGTGGGGTT GAAGCGGGGTCGGTGCCGCCGCCTGGCGTGGCAACGCTCGTTTCAGACG spacer 
length: 49 repeater length: 15

31469   557264 ACCCCTTGTGGGGTT GAAGCCGTCTCGGGATCGGGGTTGCGGCCGGTGACCTGGTTTCAGACG spacer 
length: 48 repeater length: 15

31470   557328 ACCCCTTGTGGGGTT GAAGCACCGCCTGAGATTCCTGCCCGCTCAGGTCGTCGTGATGTTTCAGACG spacer 
length: 52 repeater length: 15

31471   557396 ACCCCTTGTGGGGTT GAAGCGAGGTCGGGGAGACCTACTCCGCGAGCAATCTGACGGGTTTCAGACG spacer 
length: 52 repeater length: 15

31472   557464 ACCCCTTGTGGGGTT GAAGCACCGAGTCTCGGCCGGTCGAGACGATGACCGTGCGGTTTCAGACG spacer 
length: 50 repeater length: 15

31473   557530 ACCCCTTGTGGGGTT GAAGCGTCACGGGTGACCAGTGATGTCGTGGACTGTTGTCGTTTCAGACG spacer 
length: 50 repeater length: 15

31474   557596 ACCCCTTGTGGGGTT GAAGCCCTCTTTGGGATCTTTTTCCGTAAAAGACCCATAAGTTTCAGACG spacer 
length: 50 repeater length: 15

31475   557662 ACCCCTTGTGGGGTT GAAGCCGAATCAGGTCGAGCAGGCTGTGGTACAGTTCGCGGTTTCAGACG spacer 
length: 50 repeater length: 15

31476   557728 ACCCCTTGTGGGGTT GAAGCATAACTGAACACCCGTAGGAAAACCTACGGTAAAAGTTTCAGACG spacer 
length: 50 repeater length: 15

31477   557794 ACCCCTTGTGGGGTT GAAGCGCAGGAGACGATCGCCGCAGCCTACCACGCACTGCGTTTCAGACG spacer 
length: 50 repeater length: 15

31478   557860 ACCCCTTGTGGGGTT TGGTGGATGCGTTGGATGCGTGTCAAAGACACGCGAACACGGAACCGAGC
31479   
31480   
31481   crispr 2
31482   2601488 GATGGCGAGACTCTCTTCGT 

GGTACTCCCGGGCGTCGTACTCGCCGAGCGCCCGGGCGACTAGCCCGAGGTTACCGAGACTGGTTGCCTCGCCTTGTCGGTCGCCC
AACTCTCGCG spacer length: 96 repeater length: 20

31483   2601605 GATGGCGAGACTCTCTTCGT 
AGTACTCCCGGGCGTCGTCGTTCTCGCCGAGTTTCTTGGCGACCACCCCGAGGTTGTTGAGACTGGTTGCCTCGCCTTGTCGGTCG
CCCAGTTCTCGCG spacer length: 99 repeater length: 20

31484   2601725 GATGGCGAGACTCTCTTCGT 
GGTACTCCCGGGCGTCCTCGTACTCGCCGAGCGCTCGGGCGACCAGCCCAAGGTTGTTGAGACTGACTGCCTCGCCTTGTCGGTCG
CCCAGTTCTCGCG spacer length: 99 repeater length: 20

31485   2601845 GATGGCGAGACTCTCTTCGT 
GGTACTCCCGGGCGTCGTCGAGCTCGCCGAGCGCTCGGGCGACCAGCCCAAGGTTACCGAGACTGGCTGCCTCGCCTTGTCGGTCG
CCCAGTTCTCGCG spacer length: 99 repeater length: 20

31486   2601965 GATGGCGAGACTCTCTTCGT 



AGTACTCCCGGGCGTCGTCGAGCTCGCCGAGCGCTCCGGCGACCAGCCCAAGGTTGTTGAGACTGGCTGCCTCGCCTTGTCGGTCG
CCCAGCTCTCGCG spacer length: 99 repeater length: 20

31487   2602085 GATGGCGAGACTCTCTTCGT 
ATGCGTTGGATGCGTGTCAAAGACACGCGAACACGGAACCGAGCGGTGGGGTGGTGGATGCGTTGGATGCGTGTCAAAGACACGCG
AACACGGAACCGA

31488   
31489   
31490   crispr 3
31491   2068848 CGACCTCAGGCGTCTCCTCGG ACTCGTCGTCTTCGGGCGTC spacer length: 20 repeater 

length: 21
31492   2068890 CGACCTCAGGCGTCTCCTCGG ACTCGTTGTCGTCGGGCGTC spacer length: 20 repeater 

length: 21
31493   2068932 CGACCTCAGGCGTCTCCTCGG ACTCGTTGTCGTCGGGCGTC spacer length: 20 repeater 

length: 21
31494   2068974 CGACCTCAGGCGTCTCCTCGG TCGGCGAGGAGTACACCCCA
31495   
31496   
31497   crispr 4
31498   675517 GTTCAAATCTCCCCCTCGGCGT 

TTTGTCGAGATTTGAGCCCAGGAAGACACAGCCCGCGCAGCGAACGGAGTGAGCAGGACTGTCTTCCTCC spacer 
length: 70 repeater length: 22

31499   675610 GTTCAAATCTCCCCCTCGGCGT 
TTCGTCGAGATTCGAACGAGGGAATCGAGCCCCGCGAGATTCGCGTGGTTCAAATCTCCTCCTCGGCGTTTTGTCGAGATTCGAAC
GAGGGAATCGAGCCCCGCGAGATTCGCGT spacer length: 115 repeater length: 22

31500   675748 GTTCAAATCTCCCCCTCGGCGT 
GGTCCAGCGTTCGCTCCCGTTCTCGGCGTCGAAGGCGTACAGATTGTCGTCCCAGGACCCGACGTACACCACCCCGTTCGACACCG
TCGGCGAGGAGTACACCCCATCCCCCGTC

31501   
31502   
31503   crispr 5
31504   1263314 TCCGCCCTCCCCGATTTGAACACCG 

GAAGACGACTCCGCTCGCTCCGCTCGCGGATTGCGACTTCCGAGCACGAAATCGGCTCGGTCGGATTTGCGTCGCAA spacer 
length: 77 repeater length: 25

31505   1263417 TCCGCCCTCCCCGATTTGAACACCG 
TGAGACGTTCCGGGCGTGCGGCGCGACGCGCCGTTCCGGGACTGCGACTCACGAGCTCAAATCGTGTCGGCTGTCCCTCACGGTCA
ACACCGTTCGCTATCGCTCACGGATATTGTAGTTCA spacer length: 122 repeater length: 25

31506   1263565 TCCGCCCTCCCCGATTTGAACACCG 
ATCCCCCGTCGACGCGTTCCAGATCTCCTCGCCGGGTTCCTCGGGCGCGTCACTCGCGGCCGCCGCGCCGACGGGGTCAAGCGCCC
CGAGCGGGCCCACTGCCACCACCGGCACGCACAGCA

31507   
31508   
31509   crispr 6
31510   1361928 GTCTCTTCGACCTGCTCGCTCACCGT CTCTTCGACCGTCTCTCCGAC spacer length: 21 repeater 

length: 26
31511   1361976 GTCTCTTCGACCTGCTCGCTCACCGT TTCCTCGACCGTCTCTCCGAC spacer length: 21 repeater 

length: 26
31512   1362024 GTCTCTTCGACCTGCTCGCTCACCGT GGAGTACACCCCATCCCCCGT
31513   
31514   
31515   crispr 7
31516   743816 GCGAACACGGAAACGAGCGGTGGGGTGGTGGATGCG TTGGAAGCGTGTCAAAGACA spacer length: 20 

repeater length: 36
31517   743873 GCGAACACGGAAACGAGCGGTGGGGTGGTGGATGCG TTGGAAGCGTGTCAAAGACA spacer length: 20 

repeater length: 36
31518   743930 GCGAACACGGAAACGAGCGGTGGGGTGGTGGATGCG 

TTGGAAGCGTGTCAAAGACACGCGAACACGGAAACGAGCGGTGGGGTGGTCGATTCGTTGGAAGCGTGTCAAAGACA spacer 
length: 77 repeater length: 36

31519   744044 GCGAACACGGAAACGAGCGGTGGGGTGGTGGATGCG 
TCCCCCGTCGACGCGTTCCAGATCTCCTCGCCGGGTTCCTCGGGCGCGTCACTCGCGGCCGCCGCGCCGACGGGGTC

31520   
31521   
31522   crispr 8
31523   432949 CAGACCCGACGTACACCACCCCGTTCGACACCGTCGGCGA 

GGAGTCCACATCATTCCCCGTCGATGCGGTCCAGCGTTCGCTCCCGTTCTCGGCGTCGAACGCGTACAGGTTGTAGTCG 
spacer length: 79 repeater length: 40

31524   433069 CAGACCCGACGTACACCACCCCGTTCGACACCGTCGGCGA 
AGAGTCCACCCAATGCCCCGTCGATGCGGTCCAGCGTTCGCTCCCGTTTTCGGCGTCGAACGCGTACAGACTGCCGGCG 
spacer length: 79 repeater length: 40

31525   433189 CAGACCCGACGTACACCACCCCGTTCGACACCGTCGGCGA 
CATGCGAGTGTCCTGGTTTCAGACGGACCCCTTGTGGGGTTGAAGCTGTCTCGCTCACGTCCCGGCGTCGGGTTGAAGT

31526   



31527   
31528   crispr 9
31529   2601700 CTTGTCGGTCGCCCAGTTCTCGCGTGATGGCGAGACTCTC 

TTCGTGGTACTCCCGGGCGTCCTCGTACTCGCCGAGCGCTCGGGCGACCAGCCCAAGGTTGTTGAGACTGACTGCCTCG 
spacer length: 79 repeater length: 40

31530   2601820 CTTGTCGGTCGCCCAGTTCTCGCGTGATGGCGAGACTCTC 
TTCGTGGTACTCCCGGGCGTCGTCGAGCTCGCCGAGCGCTCGGGCGACCAGCCCAAGGTTACCGAGACTGGCTGCCTCG 
spacer length: 79 repeater length: 40

31531   2601940 CTTGTCGGTCGCCCAGTTCTCGCGTGATGGCGAGACTCTC 
TCCAGATCTCCTCGCCGGGTTCCTCGGGCGCGTCACTCGCGGCCGCCGCGCCGACGGGGTCAAGCGCCCCGAGCGGGCC

31532   
31533   
31534   crispr 10
31535   433559 GTACACCACCCCGTTCGACACCGTCGGCGAGGAGTACACC 

CGATCCCCCGTCGACGCGGTCCAGCGTTCGCTTCCGTTCTCGGCGTCGAAGGCGGTCAGATTGTGGTCCCAAGACCCGA 
spacer length: 79 repeater length: 40

31536   433679 GTACACCACCCCGTTCGACACCGTCGGCGAGGAGTACACC 
CGATCCCCCGTCGACGCGGTCCAGCGTTCGCTCCCGTTCTCGGCGTCGAAGGCGTACAGATTGTCGTCCCAGGACCCGA 
spacer length: 79 repeater length: 40

31537   433799 GTACACCACCCCGTTCGACACCGTCGGCGAGGAGTACACC 
CCCGGGTCATCCAGTCGGGATCGAACCGGGACATCTTCCACCCGATGTGGATGACGTACGCGACCAGCGCGCCCAGACC

31538   
31539   
31540   GCA_003201675.1_ASM320167v1_genomic.fna(findCrispr):
31541   START       REPEAT                           

SPACER                                             
31542   crispr 1
31543   384882 GTTTCAAACCCTCTAAGGAAC CCTACAAACACCCGAGAAGAAGGAGAGGAGGAGATTATGAGTCAA spacer 

length: 45 repeater length: 21
31544   384949 GTTTCAAACCCTCTAAGGAAC CCTACAAACTCTTCAGGATGTCTACTACGAGCTCTACGTCATCG spacer 

length: 44 repeater length: 21
31545   385015 GTTTCAAACCCTCTAAGGAAC CCTACAAACCCTGTCTCTGTAGAGAGTATTCTACTTTCTCAGGCG spacer 

length: 45 repeater length: 21
31546   385082 GTTTCAAACCCTCTAAGGAAC 

CCTACAAACCCAGGAGGAACCGAAACCGTGTCGGTAACCGTATGAGGCTTCAAACCCTCTAAGGAACCCTACAAACTCGTTGTCGC
CTGTTTCTATTGTGAGGGCTAGGCAGAT spacer length: 114 repeater length: 21

31547   385218 GTTTCAAACCCTCTAAGGAAC CCTACAAACTTCGTGGACCAGAACGGAACCACTACGTTTCTAGA spacer 
length: 44 repeater length: 21

31548   385284 GTTTCAAACCCTCTAAGGAAC CCTACAAACCTGAAGGTCATCACCAGGAAGCAGGCCTTTGAACTG spacer 
length: 45 repeater length: 21

31549   385351 GTTTCAAACCCTCTAAGGAAC TCTACAAACTCAGTTGTGAGACCTTCCTTGAGTAGTAGATAGCT spacer 
length: 44 repeater length: 21

31550   385417 GTTTCAAACCCTCTAAGGAAC TCTACAAACCGGACACCTTGTTGTAGACAAGCTTACAGGAGAGCAT spacer 
length: 46 repeater length: 21

31551   385485 GTTTCAAACCCTCTAAGGAAC CCTACAAACCTCAGGGTTTCAGGGAGCAGGGAAGACAACTTATGCG spacer 
length: 46 repeater length: 21

31552   385553 GTTTCAAACCCTCTAAGGAAC CCTACAAACCTCACTCTCTTGAGAAAATCAATTTTCTTTTGTTTC spacer 
length: 45 repeater length: 21

31553   385620 GTTTCAAACCCTCTAAGGAAC CCTACAAACCGATATTGGGCGTTTCTACTTCTGCTATTACTTCC spacer 
length: 44 repeater length: 21

31554   385686 GTTTCAAACCCTCTAAGGAAC CCTACAAACTTAAGCATGCTAATGACCTCGGGAAGGGGAGGATCT spacer 
length: 45 repeater length: 21

31555   385753 GTTTCAAACCCTCTAAGGAAC CCTACAAACTCTGATAAGTGCCGGGAAATCGGTGCTGAAGGACT spacer 
length: 44 repeater length: 21

31556   385819 GTTTCAAACCCTCTAAGGAAC CCTACAAACTCTCTTTCTGCCGGATTAGCTAAATTGCTAGTTTCTC spacer 
length: 46 repeater length: 21

31557   385887 GTTTCAAACCCTCTAAGGAAC CCTACAAACTGATAACTCGGCATCAACAACTTCCTCATACTTTGA spacer 
length: 45 repeater length: 21

31558   385954 GTTTCAAACCCTCTAAGGAAC CCTACAAACGCTATTCCTCAGGGTTTTCAGCTTTTAAGATCCTTTGT spacer 
length: 47 repeater length: 21

31559   386023 GTTTCAAACCCTCTAAGGAAC CCTACAAACTGAAAATCTTAGTTGTCGATGGTGTAGACGGAGTGG spacer 
length: 45 repeater length: 21

31560   386090 GTTTCAAACCCTCTAAGGAAC CCTACAAACGAGATATTTAAATCTTTCTACCCCTTTCTCCTCTCCC spacer 
length: 46 repeater length: 21

31561   386158 GTTTCAAACCCTCTAAGGAAC CCTACAAACTGGAACAGCTGTACACAGGGAAGTCCCTCACCTGGA spacer 
length: 45 repeater length: 21

31562   386225 GTTTCAAACCCTCTAAGGAAC CCTACAAACATTTTCTTTCCTAGCGGTAAGTCTTGCGTGACAAAC spacer 
length: 45 repeater length: 21

31563   386292 GTTTCAAACCCTCTAAGGAAC CCTACAAACGAAAACAGAGGAAAATACGTGGGTCAGGTGGAGAGA spacer 
length: 45 repeater length: 21

31564   386359 GTTTCAAACCCTCTAAGGAAC CCTACAAACACACTGTGTCGTCTCTTGCCCCCATTCCCGTTCTGCG spacer 



length: 46 repeater length: 21
31565   386427 GTTTCAAACCCTCTAAGGAAC CCTACAAACTAAGAGATTTCAATAAGACGGTTATCGGTCTTATTC spacer 

length: 45 repeater length: 21
31566   386494 GTTTCAAACCCTCTAAGGAAC CCTACAAACATAACCCTGTAGACCTATCATCGTTCTGGAGTTCA spacer 

length: 44 repeater length: 21
31567   386560 GTTTCAAACCCTCTAAGGAAC CCTACAAACAGTTCCATGGGGTTCAAAGTGGTATATATCCACTTCCCCA 

spacer length: 49 repeater length: 21
31568   386631 GTTTCAAACCCTCTAAGGAAC CCTACAAACGGATCCACATAGAAAAGCGTTGGAAGAGGCAATG spacer 

length: 43 repeater length: 21
31569   386696 GTTTCAAACCCTCTAAGGAAC CCTACAAACAAGTAAGCATGGGTTTACTGTTGAACGCTATACTC spacer 

length: 44 repeater length: 21
31570   386762 GTTTCAAACCCTCTAAGGAAC CCTACAAACCAATCAAGTAGAATATCTTATACGAGAATTTAATATTC spacer 

length: 47 repeater length: 21
31571   386831 GTTTCAAACCCTCTAAGGAAC CCTACAAACCTGAGGATCCTCCTGGCTGCCCTATCTGTGCTCA spacer 

length: 43 repeater length: 21
31572   386896 GTTTCAAACCCTCTAAGGAAC CCTACAAACTATGTATTTCCTAAATTACTCCGTGTGAATTCCCACG spacer 

length: 46 repeater length: 21
31573   386964 GTTTCAAACCCTCTAAGGAAC CCTACAAACTCAACGTCTGAAACCGCTTATAGATGCTGGACTAT spacer 

length: 44 repeater length: 21
31574   387030 GTTTCAAACCCTCTAAGGAAC CCTACAAACCTTCAAAAGCAGATGAAGAACTACGTCTTTGTAAAGA spacer 

length: 46 repeater length: 21
31575   387098 GTTTCAAACCCTCTAAGGAAC CCTACAAACCTCCTTTTTCTATTTCTTCTCTTTTCTTTCTATTTCTC spacer 

length: 47 repeater length: 21
31576   387167 GTTTCAAACCCTCTAAGGAAC CCTACAAACTTCCATTGCCATGATGTAAATTCATCAAATGGTGGGA spacer 

length: 46 repeater length: 21
31577   387235 GTTTCAAACCCTCTAAGGAAC CCTACAAACTATTTAACAGGTGGTAATACAGTTTCTCAAATTTT spacer 

length: 44 repeater length: 21
31578   387301 GTTTCAAACCCTCTAAGGAAC CCTACAAACTTCCACAAAATATTACGGCTCAACAAGGAAATTTT spacer 

length: 44 repeater length: 21
31579   387367 GTTTCAAACCCTCTAAGGAAC CCTACAAACTGAATCTCTCCCGCCTGAAAAGAAGCAATCGAAAACA spacer 

length: 46 repeater length: 21
31580   387435 GTTTCAAACCCTCTAAGGAAC CCTACAAACTCTTCACCAATAACCGTTTATCATGCTCAGAATAC spacer 

length: 44 repeater length: 21
31581   387501 GTTTCAAACCCTCTAAGGAAC CCTACAAACCGAATATTACATCGCTCCTCCGTGCCGTATATCC spacer 

length: 43 repeater length: 21
31582   387566 GTTTCAAACCCTCTAAGGAAC CCTACAAACAAGGTGACAATAAGGTAATGGATAGTACAGTGATAGCT spacer 

length: 47 repeater length: 21
31583   387635 GTTTCAAACCCTCTAAGGAAC CCTACAAACCTTCCTCTACCACCTCCCTTACCGTATCATAGTACG spacer 

length: 45 repeater length: 21
31584   387702 GTTTCAAACCCTCTAAGGAAC CCTACAAACCTTCTATGTCGCGAGAGACATAGGAGACTCTCTCGCG spacer 

length: 46 repeater length: 21
31585   387770 GTTTCAAACCCTCTAAGGAAC CCTACAAACAATATATCGAAATGCCTGATGATTTGATTGCATTTG spacer 

length: 45 repeater length: 21
31586   387837 GTTTCAAACCCTCTAAGGAAC CCTACAAACGCCTTATCTACTTTCTCACCTGACTGCTTCAACTTCT spacer 

length: 46 repeater length: 21
31587   387905 GTTTCAAACCCTCTAAGGAAC CCTACAAACCATAGGATATGGTGGTAAAGGTGGTGGTGCCAGCACCA spacer 

length: 47 repeater length: 21
31588   387974 GTTTCAAACCCTCTAAGGAAC CCTACAAACTGAACGCCACAATCACATATGAGACCTACGATCAGCAC spacer 

length: 47 repeater length: 21
31589   388043 GTTTCAAACCCTCTAAGGAAC CCTACAAACTACCAGAGAGTTTCTCGCTGACATTCGTGACTGCT spacer 

length: 44 repeater length: 21
31590   388109 GTTTCAAACCCTCTAAGGAAC CCTACAAACTTAAACCCCTGAGCACCATAGCACGTTTTAAGATCCT spacer 

length: 46 repeater length: 21
31591   388177 GTTTCAAACCCTCTAAGGAAC CCTACAAACACGTCCAAGGAAATCTCGGCACGTGGGGTGCCGGTG spacer 

length: 45 repeater length: 21
31592   388244 GTTTCAAACCCTCTAAGGAAC CCTACAAACTTTTTATGAAAATCCTTGTAGTAGATGGAATAGACGGAGTGG 

spacer length: 51 repeater length: 21
31593   388317 GTTTCAAACCCTCTAAGGAAC CCTACAAACGGGAACCCGAGACTCTATTATGAGCGGGAAGTTCCCCAC spacer 

length: 48 repeater length: 21
31594   388387 GTTTCAAACCCTCTAAGGAAC CCTACAAACATCGTTCGTAAACTATTTTTATAGTTTCTTTCCTGAAC spacer 

length: 47 repeater length: 21
31595   388456 GTTTCAAACCCTCTAAGGAAC CCTACAAACAGAATCCACGCTTTTTAGTTGTGAAGCAAAAATCTACC spacer 

length: 47 repeater length: 21
31596   388525 GTTTCAAACCCTCTAAGGAAC AAACTTCGTGGACCAGAACGGAACCACTACGTTTCTAGACGTTTCAA
31597   
31598   
31599   crispr 2
31600   2504564 CTTTCAATTCCTTTTGGGATGCAAC TCAGAACAACAATCAACAGATGAAAGGGACTGACGCAAAAA spacer 

length: 41 repeater length: 25
31601   2504631 CTTTCAATTCCTTTTGGGATGCAAC GGGTTAAGGTATCAGGTTTCGCAGATCTTATATGTGAAA spacer 

length: 39 repeater length: 25



31602   2504696 CTTTCAATTCCTTTTGGGATGCAAC TAAATTTTTTTCAACTTTCATTCTAGCGATATGTAAT spacer 
length: 37 repeater length: 25

31603   2504759 CTTTCAATTCCTTTTGGGATGCAAC TATGTCTCCTCTCCTACAACAATGTACAACAGAACCATA spacer 
length: 39 repeater length: 25

31604   2504824 CTTTCAATTCCTTTTGGGATGCAAC CCTACCTTTGCCGGTATTCCTAGAGTATGCAGAGG spacer length: 
35 repeater length: 25

31605   2504885 CTTTCAATTCCTTTTGGGATGCAAC TGGAAAAACCAAAATCTGTGGTATACGTATTTGATAA spacer 
length: 37 repeater length: 25

31606   2504948 CTTTCAATTCCTTTTGGGATGCAAC ATACTTTTCTTACTAAAGAGGAAAATCATCTTGTATTTTGAC spacer 
length: 42 repeater length: 25

31607   2505016 CTTTCAATTCCTTTTGGGATGCAAC CCTTCTGGGGAATGGGGTATAGTGTCACGGGTGCCTTAC spacer 
length: 39 repeater length: 25

31608   2505081 CTTTCAATTCCTTTTGGGATGCAAC ACAATTAAGAAATTAGGAGGAAAATGGATTGGAAGTCAA spacer 
length: 39 repeater length: 25

31609   2505146 CTTTCAATTCCTTTTGGGATGCAAC ATGCATATATTTCATCTCTACATCTAAAATATGCTA spacer 
length: 36 repeater length: 25

31610   2505208 CTTTCAATTCCTTTTGGGATGCAAC ACAAGACGATTAGCAGAATATCGATCCATAAAGGGAAC spacer 
length: 38 repeater length: 25

31611   2505272 CTTTCAATTCCTTTTGGGATGCAAC GTACTACAGATAAATAAGTACCACCTAAAGGACGGGT spacer 
length: 37 repeater length: 25

31612   2505335 CTTTCAATTCCTTTTGGGATGCAAC ATGTAAATTCTGTGGTTATGAAACAGAGGACGAGGCA spacer 
length: 37 repeater length: 25

31613   2505398 CTTTCAATTCCTTTTGGGATGCAAC GAGGAATCCGAAGAGGACGATGAAGAATGAGATGCATCAAAC spacer 
length: 42 repeater length: 25

31614   2505466 CTTTCAATTCCTTTTGGGATGCAAC CCTACCTTTGCCGGTATTCCTAGAGTATGCAGAGG spacer length: 
35 repeater length: 25

31615   2505527 CTTTCAATTCCTTTTGGGATGCAAC CTGAAACAAGTCAGAAAGAAAGAATATTTGAATGCTA spacer 
length: 37 repeater length: 25

31616   2505590 CTTTCAATTCCTTTTGGGATGCAAC TTAATCATAATTACATGATATGTGAAAACTGGATT spacer length: 
35 repeater length: 25

31617   2505651 CTTTCAATTCCTTTTGGGATGCAAC TCTTATCATACCCAAATGCCAGATATGGTGAGTATGGTGA spacer 
length: 40 repeater length: 25

31618   2505717 CTTTCAATTCCTTTTGGGATGCAAC TTAAGGAAATAATGCAATACAGCGTTGTCGTTGTAA spacer 
length: 36 repeater length: 25

31619   2505779 CTTTCAATTCCTTTTGGGATGCAAC GTTGAGGGTCTGAAGAAGACCCTCGAGGACCTGGGCT spacer 
length: 37 repeater length: 25

31620   2505842 CTTTCAATTCCTTTTGGGATGCAAC AATTGTGGAAAAATGGAGAGATGTGTGTAGTTTATCT spacer 
length: 37 repeater length: 25

31621   2505905 CTTTCAATTCCTTTTGGGATGCAAC ATTTACCCAACAACATTAGAGAAATAATAATGAAGAATA spacer 
length: 39 repeater length: 25

31622   2505970 CTTTCAATTCCTTTTGGGATGCAAC GGAAGGGGGTGAGAAGAATGAACAGGGAGCTGCTTAA spacer 
length: 37 repeater length: 25

31623   2506033 CTTTCAATTCCTTTTGGGATGCAAC GTTATTTCTGTCTGCTTTCTACCCAAACTAAAACGTTGT spacer 
length: 39 repeater length: 25

31624   2506098 CTTTCAATTCCTTTTGGGATGCAAC AGGGGGCATATACCCCCTAATAATATGACACAGGAAT spacer 
length: 37 repeater length: 25

31625   2506161 CTTTCAATTCCTTTTGGGATGCAAC TCTATAAGGATCCGCAAGACGCAGAAATGCTATATAGCAATA spacer 
length: 42 repeater length: 25

31626   2506229 CTTTCAATTCCTTTTGGGATGCAAC CTCGCTGGGTTCAGGTCAGAGACTTATGATCTAAAAAG spacer 
length: 38 repeater length: 25

31627   2506293 CTTTCAATTCCTTTTGGGATGCAAC ATCAATATGAGATAAAGATAGCTAGGGTGAAAGAATGAAT spacer 
length: 40 repeater length: 25

31628   2506359 CTTTCAATTCCTTTTGGGATGCAAC CATGGACAAAAGAAATAGTACACCCGTTCTATCTCAAC spacer 
length: 38 repeater length: 25

31629   2506423 CTTTCAATTCCTTTTGGGATGCAAC CATGAAATTACTAAACAAGGATAAAGCAAAGATCATATACATA spacer 
length: 43 repeater length: 25

31630   2506492 CTTTCAATTCCTTTTGGGATGCAAC GAATGACGTCAACCTGGCGTAAATATCCGTCATTTTGTAA spacer 
length: 40 repeater length: 25

31631   2506558 CTTTCAATTCCTTTTGGGATGCAAC CCCCGACTATCTGATGCCCCGTGCGGAAGTTATTA spacer length: 
35 repeater length: 25

31632   2506619 CTTTCAATTCCTTTTGGGATGCAAC CACGTGGGGAAAACGCATGCCCTGGTAGTGGATATAATAT spacer 
length: 40 repeater length: 25

31633   2506685 CTTTCAATTCCTTTTGGGATGCAAC CTTATTCAATTGCGGAAATTATTATGTTGGGGTTGATG spacer 
length: 38 repeater length: 25

31634   2506749 CTTTCAATTCCTTTTGGGATGCAAC GTTGGTTGAGGCTCAGTGTATGACGGAGAGATTATCT spacer 
length: 37 repeater length: 25

31635   2506812 CTTTCAATTCCTTTTGGGATGCAAC TCATGATATGATACTCCTATACACAAAAAAATGGGAATA spacer 
length: 39 repeater length: 25

31636   2506877 CTTTCAATTCCTTTTGGGATGCAAC GGGCCTAGTAGCCTCCCCGCTAGGTTGGCCCTTACCTAG spacer 
length: 39 repeater length: 25

31637   2506942 CTTTCAATTCCTTTTGGGATGCAAC CCATTATACGATGGCGAGGAGTGGTTTGAAACAATAG spacer 



length: 37 repeater length: 25
31638   2507005 CTTTCAATTCCTTTTGGGATGCAAC TACCTGAGCCGTAGAACCCTTGGATCGCTGTATTCAGG spacer 

length: 38 repeater length: 25
31639   2507069 CTTTCAATTCCTTTTGGGATGCAAC AAAGATGCTTTACAATCTCAACATAATCAGTGCTA spacer length: 

35 repeater length: 25
31640   2507130 CTTTCAATTCCTTTTGGGATGCAAC GGGGGTACAAAATGAAGGTTACTAGTAAAGGCGAGCTCA spacer 

length: 39 repeater length: 25
31641   2507195 CTTTCAATTCCTTTTGGGATGCAAC CGGCGAGGGTGGTGGCAAGGGTGGTGGCGAACACGT spacer 

length: 36 repeater length: 25
31642   2507257 CTTTCAATTCCTTTTGGGATGCAAC CTGGGTATACCCTCCGAAGTGGTGGACTTCTATCAGGG spacer 

length: 38 repeater length: 25
31643   2507321 CTTTCAATTCCTTTTGGGATGCAAC CGATGTAACCTTTCTCAAGAACGCTAACGATGAAATTG spacer 

length: 38 repeater length: 25
31644   2507385 CTTTCAATTCCTTTTGGGATGCAAC AAAAATAACTTAGATCAGAGGTTTTTAAATCTTATGG spacer 

length: 37 repeater length: 25
31645   2507448 CTTTCAATTCCTTTTGGGATGCAAC ACTCGACAATTTTCGCAACCTTTCTAGCGTCACGTGGCGA spacer 

length: 40 repeater length: 25
31646   2507514 CTTTCAATTCCTTTTGGGATGCAAC AATGATCTTTACTGCACCTCGTGACCATGCGTATTTAA spacer 

length: 38 repeater length: 25
31647   2507578 CTTTCAATTCCTTTTGGGATGCAAC GGCATTGCCGACCCCAAGCTTGCGGGGGCCGTCCTGG spacer 

length: 37 repeater length: 25
31648   2507641 CTTTCAATTCCTTTTGGGATGCAAC AGAAAACGAGAGTAGTCGTACGGGGAGGCATTTTTCT spacer 

length: 37 repeater length: 25
31649   2507704 CTTTCAATTCCTTTTGGGATGCAAC ATGAACGAGTGAAGATAAAGAACATAACACGTATCATAAT spacer 

length: 40 repeater length: 25
31650   2507770 CTTTCAATTCCTTTTGGGATGCAAC TCCCACCGTATTTACCGGTGGGAAGCTAATGTAGATG spacer 

length: 37 repeater length: 25
31651   2507833 CTTTCAATTCCTTTTGGGATGCAAC ATAATTTGCTCTTTGTTTGTGCCGAGCGCGCATTTGA spacer 

length: 37 repeater length: 25
31652   2507896 CTTTCAATTCCTTTTGGGATGCAAC AGTGTACGGAAACGTCATGCCCGCTCCCGGAGAGAAA spacer 

length: 37 repeater length: 25
31653   2507959 CTTTCAATTCCTTTTGGGATGCAAC CTGCAATCTCGAAGTGACCGCTCTCGGGCATATAC spacer length: 

35 repeater length: 25
31654   2508020 CTTTCAATTCCTTTTGGGATGCAAC AAAGGAGATGGGCAAGTTAAAGTTTCTTTTTTATATT spacer 

length: 37 repeater length: 25
31655   2508083 CTTTCAATTCCTTTTGGGATGCAAC GTCCTTACGCTGACAGATGGGTCAAAGGGAAGAGAAAG spacer 

length: 38 repeater length: 25
31656   2508147 CTTTCAATTCCTTTTGGGATGCAAC TCGTGGACCAGAACGGAACCACTACGTTTCTAGACGTT
31657   
31658   
31659   crispr 3
31660   2530041 GTTGCATCCCAAAAAGGAATTGAAAG TTCTTGCATGTTTCTCGAGAAGGTTTAAGTAATTCAGC spacer 

length: 38 repeater length: 26
31661   2530106 GTTGCATCCCAAAAAGGAATTGAAAG GTCACGTCGCCGACAGTACGTGCTATGTTCTGCCCTC spacer 

length: 37 repeater length: 26
31662   2530170 GTTGCATCCCAAAAAGGAATTGAAAG AACGCTTGGGGTTTGTGCCATTTTTCTTCACTATA spacer 

length: 35 repeater length: 26
31663   2530232 GTTGCATCCCAAAAAGGAATTGAAAG TCAACATCAACGATGACGGGGCTAGTCTAGGGGGCT spacer 

length: 36 repeater length: 26
31664   2530295 GTTGCATCCCAAAAAGGAATTGAAAG TGTGTCATCAAACTTCTTCAGCATCGCTAGAGCGAG spacer 

length: 36 repeater length: 26
31665   2530358 GTTGCATCCCAAAAAGGAATTGAAAG TTATGAATATTACTGAAATGCCATAACTTCCCGAACCC spacer 

length: 38 repeater length: 26
31666   2530423 GTTGCATCCCAAAAAGGAATTGAAAG ATAGTATACCTGGAAGAGAACCTCATCAAGCAATTG spacer 

length: 36 repeater length: 26
31667   2530486 GTTGCATCCCAAAAAGGAATTGAAAG TCAAATACGCAGAGGCTATGATGCAGAAGGCATCTGG spacer 

length: 37 repeater length: 26
31668   2530550 GTTGCATCCCAAAAAGGAATTGAAAG CGTACTATTGCTACTACCTCATCTCTGTTTTTTTCTA spacer 

length: 37 repeater length: 26
31669   2530614 GTTGCATCCCAAAAAGGAATTGAAAG CTTTTCTTCTGTGTCTGTAAGTTTCATTTTCTCACCG spacer 

length: 37 repeater length: 26
31670   2530678 GTTGCATCCCAAAAAGGAATTGAAAG GATTATCGATTTAATTTGCTTATTAAATGGTTTATA spacer 

length: 36 repeater length: 26
31671   2530741 GTTGCATCCCAAAAAGGAATTGAAAG CAACTGCGACTTGGATACGGAAGAAACAGCATACCCG spacer 

length: 37 repeater length: 26
31672   2530805 GTTGCATCCCAAAAAGGAATTGAAAG TTATATAAATTTACATTTTCAATAATAAGTTGTTG spacer 

length: 35 repeater length: 26
31673   2530867 GTTGCATCCCAAAAAGGAATTGAAAG ATAACGATAAAAATGAACCTGTTGATGCTTACATTCA spacer 

length: 37 repeater length: 26
31674   2530931 GTTGCATCCCAAAAAGGAATTGAAAG GATGTACAAGAACGTTGTACGACCTCATCAATCTCTT spacer 

length: 37 repeater length: 26



31675   2530995 GTTGCATCCCAAAAAGGAATTGAAAG TTGTTGAACTTCTTTTTGCATTTTTAACCCCGGAAAA spacer 
length: 37 repeater length: 26

31676   2531059 GTTGCATCCCAAAAAGGAATTGAAAG GATTCAAAATGGATCCTGAGGAGGTAGAACTTCTCGATGCG spacer 
length: 41 repeater length: 26

31677   2531127 GTTGCATCCCAAAAAGGAATTGAAAG TTATCTACGCTCAGAGCCCAAAGATAGGTCACCAACG spacer 
length: 37 repeater length: 26

31678   2531191 GTTGCATCCCAAAAAGGAATTGAAAG CAATAATGGGCTTTACAACTTCATCGAGCTCCACGAA spacer 
length: 37 repeater length: 26

31679   2531255 GTTGCATCCCAAAAAGGAATTGAAAG TAGGCCTGGGTCTGGTCGGTGCTGTCATCGTAGTGGCCTA spacer 
length: 40 repeater length: 26

31680   2531322 GTTGCATCCCAAAAAGGAATTGAAAG CCACCTTTGCCTTTCCCACCTTCTCATTTCTCATCTCA spacer 
length: 38 repeater length: 26

31681   2531387 GTTGCATCCCAAAAAGGAATTGAAAG CATTTCTCATCTCATCAAGAAGAGGCTGTATCGCCATA spacer 
length: 38 repeater length: 26

31682   2531452 GTTGCATCCCAAAAAGGAATTGAAAG ATTGACTACGTAGCAATTTTCCCGGTACAAACGAAGCC spacer 
length: 38 repeater length: 26

31683   2531517 GTTGCATCCCAAAAAGGAATTGAAAG TACTCCTTTTGCATTTTTTGACACTCCTCATATAAA spacer 
length: 36 repeater length: 26

31684   2531580 GTTGCATCCCAAAAAGGAATTGAAAG AAGAAGGCGACCCTCCCGAACCTCCTGAACCTCCGGCA spacer 
length: 38 repeater length: 26

31685   2531645 GTTGCATCCCAAAAAGGAATTGAAAG TGCAAAAACGTCGTTTTCGTCCCAATGTCCGTTGTTACT spacer 
length: 39 repeater length: 26

31686   2531711 GTTGCATCCCAAAAAGGAATTGAAAG TCCGGGAGGAGCGGTGACAATAAAAGGTCTTCGATAA spacer 
length: 37 repeater length: 26

31687   2531775 GTTGCATCCCAAAAAGGAATTGAAAG CTTTATTCCTGTCTGTAGCAGACTATCGATCTTGTTG spacer 
length: 37 repeater length: 26

31688   2531839 GTTGCATCCCAAAAAGGAATTGAAAG ATCTTTTCCTGCAGACATTTCTATCTTTAACAGTTCAG spacer 
length: 38 repeater length: 26

31689   2531904 GTTGCATCCCAAAAAGGAATTGAAAG ACCTTTGACCTAATAATAATGTGTAACATAACATCTTTA spacer 
length: 39 repeater length: 26

31690   2531970 GTTGCATCCCAAAAAGGAATTGAAAG TTCAAACAATACTGCACACTGTTAAGATTGTTATATAG spacer 
length: 38 repeater length: 26

31691   2532035 GTTGCATCCCAAAAAGGAATTGAAAG GTATTAACTTAATACCGATTATGGTTCAATACACAGTT spacer 
length: 38 repeater length: 26

31692   2532100 GTTGCATCCCAAAAAGGAATTGAAAG GAAGAACTCCACTGGCCTGAAGAACTCCAGAAGAAC spacer 
length: 36 repeater length: 26

31693   2532163 GTTGCATCCCAAAAAGGAATTGAAAG GCTGTTAGTATTAAGCGATTGGTGGGTTTCTCCCCGG spacer 
length: 37 repeater length: 26

31694   2532227 GTTGCATCCCAAAAAGGAATTGAAAG TGTATTATTTCTGCATTTCCCACCGTTGCAGATGCTGA spacer 
length: 38 repeater length: 26

31695   2532292 GTTGCATCCCAAAAAGGAATTGAAAG ATATTGAACTTCGCGTACTTCCTAAACTTCTTCGCGTCCTTG spacer 
length: 42 repeater length: 26

31696   2532361 GTTGCATCCCAAAAAGGAATTGAAAG ATTGCCATCGTTCCACTACTTTCAGTGTAGCAATACTT spacer 
length: 38 repeater length: 26

31697   2532426 GTTGCATCCCAAAAAGGAATTGAAAG GGGACTTCACTAGCAACCATATGACGAATCCATGTGTTCC spacer 
length: 40 repeater length: 26

31698   2532493 GTTGCATCCCAAAAAGGAATTGAAAG TGATGTTTCTAGACAGCTTTACTCCCCACCCAATCTCC spacer 
length: 38 repeater length: 26

31699   2532558 GTTGCATCCCAAAAAGGAATTGAAAG AATACACATAATCTTCATCGAAACTTGGATATACATAT spacer 
length: 38 repeater length: 26

31700   2532623 GTTGCATCCCAAAAAGGAATTGAAAG GATTCATTATTAACAAGAGCGAACACGTTCTTCTGGTTAC spacer 
length: 40 repeater length: 26

31701   2532690 GTTGCATCCCAAAAAGGAATTGAAAG GAAAAGGGGTTCTCCGCTGGGCTAACGTCAAACCCCG spacer 
length: 37 repeater length: 26

31702   2532754 GTTGCATCCCAAAAAGGAATTGAAAG TCGTTGTTCCGGGCACAAATTGAAAGGTATTGAAAAA spacer 
length: 37 repeater length: 26

31703   2532818 GTTGCATCCCAAAAAGGAATTGAAAG TCTTCAGTCCAACTAAAACACAGCTTGGGCTTATCG spacer 
length: 36 repeater length: 26

31704   2532881 GTTGCATCCCAAAAAGGAATTGAAAG TGGTTCATCTTGACCATCCCTCAAGTTGGACTAACGTA spacer 
length: 38 repeater length: 26

31705   2532946 GTTGCATCCCAAAAAGGAATTGAAAG GTATTACTTAGGGCCACCAAAACCACTCCGATTTTTCCG spacer 
length: 39 repeater length: 26

31706   2533012 GTTGCATCCCAAAAAGGAATTGAAAG GGATATGGGGCGGGAGGAAACGGTGGAAACACAAATTCA spacer 
length: 39 repeater length: 26

31707   2533078 GTTGCATCCCAAAAAGGAATTGAAAG AAAATGCTCCCGTCCGCTAACACGGCCCCTGCAA spacer length: 
34 repeater length: 26

31708   2533139 GTTGCATCCCAAAAAGGAATTGAAAG TTTTTTAAGGGGAGAGTGGCTAACGACCACCCTCCCC spacer 
length: 37 repeater length: 26

31709   2533203 GTTGCATCCCAAAAAGGAATTGAAAG ATTTATTTTCTTATATGTTATATCACCGTCTCCCCCT
31710   
31711   



31712   crispr 4
31713   501010 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC TATTCGACCAGTATATACCCAACCTAGGGCAAGGAT spacer 

length: 36 repeater length: 30
31714   501077 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC ACCGAGTACCACATCTTGGCCTCGGAGATCTCCCTGA spacer 

length: 37 repeater length: 30
31715   501145 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC TAAAACGAAAAGGAGTCGATTAACGTAAGGTTTCCGT spacer 

length: 37 repeater length: 30
31716   501213 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC AGGACTAAGGAGAGGAGCGTGGAGGAAGTGGCCAAAGAG spacer 

length: 39 repeater length: 30
31717   501283 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC CGTACATCTCTCAAAGGGTGAACGACTTGGCCTCC spacer 

length: 35 repeater length: 30
31718   501349 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC TTGTGAAAAAAGAAATGGGAGACGAACGAATATATAGA spacer 

length: 38 repeater length: 30
31719   501418 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC AAAACAGACTCGGAAGGTATGATGAGAAGACCATCAAAG spacer 

length: 39 repeater length: 30
31720   501488 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC GGTCGAGAACAAAGAAATTAAGATGTTTCAATTGCTTC spacer 

length: 38 repeater length: 30
31721   501557 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC AAGAGAGGATAATACGGGTGAATAAGGAGACGCAAA spacer 

length: 36 repeater length: 30
31722   501624 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC GGCATAGAATAGTAGAAATTCACAGACGTGAAAACT spacer 

length: 36 repeater length: 30
31723   501691 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC CAAAACGACGACGTCATAAAACTAAAGTAATACT spacer 

length: 34 repeater length: 30
31724   501756 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC ATGCCAGGGTGGGCTAAATCAAGGCTTAGGGACGA spacer 

length: 35 repeater length: 30
31725   501822 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC AAGATTTCGAAGTATGGTACATTAGGAGCTATAGGAG spacer 

length: 37 repeater length: 30
31726   501890 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC TCTCACTGGTTTAGCCGTTTATCCGGAGTGGAAAG spacer 

length: 35 repeater length: 30
31727   501956 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC CGTCGTGTGTAATCGTGATGAAATCACTTGCCCCG spacer 

length: 35 repeater length: 30
31728   502022 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC GGAGTTTGTTGATTCTCTGCCATCGCACTCACCCCA spacer 

length: 36 repeater length: 30
31729   502089 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC TTTCCACCACCATTGTTATTATTGTTTCCACCACCA spacer 

length: 36 repeater length: 30
31730   502156 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC CCGTCATACAAAGGCGGAAGAGTTGAGGCGTTCA spacer 

length: 34 repeater length: 30
31731   502221 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC AGAATTGAGTAGATTCGATTAGTTCGTCTATCTTC spacer 

length: 35 repeater length: 30
31732   502287 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC TGGCTTACCAATTTCAATTATTCACCCATTTTTTTAC spacer 

length: 37 repeater length: 30
31733   502355 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC CTCTTCCATAAAAACAATTGGATAAGCAACCCTAA spacer 

length: 35 repeater length: 30
31734   502421 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC CAGGACAACCCGTGCTGACAGAAGAAGACCCAATC spacer 

length: 35 repeater length: 30
31735   502487 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC TTAAAAAGAGTAAAAGTGAGCAGTATGAAAGTACT spacer 

length: 35 repeater length: 30
31736   502553 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC GATAAATCACTTCTTCAGTAAGAGAACGGTAAAAGAG spacer 

length: 37 repeater length: 30
31737   502621 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC TTACATCTAATTTTCCATATGCTGAGTCGAATTCAT spacer 

length: 36 repeater length: 30
31738   502688 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC TGAACTCCCGTCCTATGCCTTTTCCTTGGTAATTCTTA spacer 

length: 38 repeater length: 30
31739   502757 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC TTGTATCAACAATCACAGGGAGAGGAGCGAAGTTATC spacer 

length: 37 repeater length: 30
31740   502825 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC TTTCCGGTCACGTTCAGATAGACCGAACTGTTGTAGA spacer 

length: 37 repeater length: 30
31741   502893 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC GCCTTCTTCGCCTCCATTCTCAACTTCTTGCTCTG spacer 

length: 35 repeater length: 30
31742   502959 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC TGTAAGCGGATATTCAGCAAATATTGGTTGGGTTT spacer 

length: 35 repeater length: 30
31743   503025 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC CTGAGAGCAATAGAGATAGCACTGAAGATTCATAA spacer 

length: 35 repeater length: 30
31744   503091 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC AAGACGAAAAGCAGAGAGATCAGGTACTTTCGGACT spacer 

length: 36 repeater length: 30
31745   503158 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC CTACACCCACTGCCACGATAATGAGGAACAGGACG spacer 

length: 35 repeater length: 30
31746   503224 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC GGGAGAAATGGGAACAGATAGCGAAACAACATGAAGAA spacer 

length: 38 repeater length: 30
31747   503293 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC GGGAGAAAGTAAAGGAGATAAAATTAGGGAGTTCCT spacer 

length: 36 repeater length: 30



31748   503360 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC CGGTTTCAACTGTCTGAACAATCCTGTGCCTTTGG spacer 
length: 35 repeater length: 30

31749   503426 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC CAGTACCGCTGATGTTGGTTGGTGCTGGGGCAAGA spacer 
length: 35 repeater length: 30

31750   503492 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC ATGTAAAAACCGTCAATAAACAATCTTCCTAAACTC spacer 
length: 36 repeater length: 30

31751   503559 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC ATGGCGAGGTTGAAGGTATAGTAATAGGAACGGGGT spacer 
length: 36 repeater length: 30

31752   503626 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC CGTCGTGAAATAGTCTTCTATTCCTTTTCCCACGTA spacer 
length: 36 repeater length: 30

31753   503693 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC TCAACGCACTGGGTCAAGGCTTCAATGACGTCAAG spacer 
length: 35 repeater length: 30

31754   503759 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC TTCGTATACATCAAAGTGACGGGAGACCACGAAGAA spacer 
length: 36 repeater length: 30

31755   503826 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC AAACAGTTTTGTATACTTTCATGAAGATTTTTTGAAA spacer 
length: 37 repeater length: 30

31756   503894 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC CACTGAATATGTTGACGCTCAATGCGTTCAGGGAGAT spacer 
length: 37 repeater length: 30

31757   503962 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC TCCTCCAGATAAAGTAGTATTTGATGAGCAAAGAGCG spacer 
length: 37 repeater length: 30

31758   504030 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC GACAAGGAGCCTCGAAAGACTCTTCGCTGGTATGG spacer 
length: 35 repeater length: 30

31759   504096 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC AAGAGGTTGATCAAGTAATGTCAATCTTTAGCAGTC spacer 
length: 36 repeater length: 30

31760   504163 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC TATTTGAAAGCACATGCTCCAAAACTCCCGCTTCC spacer 
length: 35 repeater length: 30

31761   504229 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC TCGCACCGAAACTTCCCATAAGACCTCTCGCAGCTCC spacer 
length: 37 repeater length: 30

31762   504297 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC AAAGTTTCCTATATGTCTTAGACAGACTCGGTTG spacer 
length: 34 repeater length: 30

31763   504362 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC ACAAAATGTAGTATTTAGGATCATTATCGCGAGAGCAAG spacer 
length: 39 repeater length: 30

31764   504432 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC CTTTCTGAATCCATCTAGCCATGTACCCACCTCATTAG spacer 
length: 38 repeater length: 30

31765   504501 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC AAATACGGCGTAATCAAGACCTTCACTGTGACC spacer 
length: 33 repeater length: 30

31766   504565 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC ACTCTGACTTTGAACTCATCTGGAGTTCAAGGTAAAG spacer 
length: 37 repeater length: 30

31767   504633 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC TGAGTTCAATGGCTCTGTAGGCTACAGGATAAGT spacer 
length: 34 repeater length: 30

31768   504698 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC TTGACCCAATGAGCAATTACAACAGGTTTTTCGAAAAG spacer 
length: 38 repeater length: 30

31769   504767 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC CTAAGCCCAGAAGACAGAGATATGAAAATGAAGGAA spacer 
length: 36 repeater length: 30

31770   504834 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC CAAACTAGAATAAAGAATTGGGAAACAATTTATGAGT spacer 
length: 37 repeater length: 30

31771   504902 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC CTAAACTCCATGCCTCTGATAACGCGTTTTTCAAT spacer 
length: 35 repeater length: 30

31772   504968 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC CGGTCTATTTATCTAGAATGTCGAAAGAAGGGATA spacer 
length: 35 repeater length: 30

31773   505034 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC AGGAACTCCGCCTTCACCATGTCCTCCACCGCCTTCC spacer 
length: 37 repeater length: 30

31774   505102 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC TAGCCCTGGATAACGATCACATATTCGGTGCTATT spacer 
length: 35 repeater length: 30

31775   505168 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC ATGGAGGTGGACACGCTGGACGACCCGTCGGTCCTAA spacer 
length: 37 repeater length: 30

31776   505236 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC TACTCACCTAACACTTTCATGGTCAAATCTCGGTG spacer 
length: 35 repeater length: 30

31777   505302 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC ACAATCGAAGTAATTGGTTCTCAGTTGCCTATAAT spacer 
length: 35 repeater length: 30

31778   505368 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC ATCTTCACCGTATAGCCGTTCTCGTAATGTATTTCA spacer 
length: 36 repeater length: 30

31779   505435 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC GAAGTCATTGGAGACGGTCTAAGAAAGGAATTAATG spacer 
length: 36 repeater length: 30

31780   505502 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC TGTCCCTTCCCTAGCCATAGTCGTTAAGTGTAATTC spacer 
length: 36 repeater length: 30

31781   505569 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC CGTGGGCCAGGGGTACAACTTCTTCGTGGGCCTTAT spacer 
length: 36 repeater length: 30

31782   505636 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC TAGACCAGTCTCAGCCAATTTGGAAAGGTATACT spacer 
length: 34 repeater length: 30

31783   505701 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC TAGATAGGGCAGGGTATCTTCCCCCATGGAAGGACA spacer 



length: 36 repeater length: 30
31784   505768 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC GATGGATTTTTGTAAGAGTTTATTATTGCTGCAA spacer 

length: 34 repeater length: 30
31785   505833 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC GTAATTTAGGAGGACCTGCGTGGTCACAGTGAAGGTC spacer 

length: 37 repeater length: 30
31786   505901 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC AGGAGCTTCAGACAAATGACTAGAAAATCTGATAA spacer 

length: 35 repeater length: 30
31787   505967 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC CGGTAAACGGTAGACAAAATCCACACTGGGCCATAAC spacer 

length: 37 repeater length: 30
31788   506035 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC CTTTCAACACCGTTTAAAATACTATTGAAAATATAT spacer 

length: 36 repeater length: 30
31789   506102 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC GAGGGCTGGAGTAAGGTTTACGACGGGTCTGAGGAC spacer 

length: 36 repeater length: 30
31790   506169 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC AGGAAGAACTTTTGACGAAGCTGGACCTCTACTGTA spacer 

length: 36 repeater length: 30
31791   506236 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC AGCTCGAAGAATTGCTCAAACAACAAAGCGAAGAAGT spacer 

length: 37 repeater length: 30
31792   506304 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC TTCTAATTTCATTCTTTGCTTTTATTTCATTATTTTCT spacer 

length: 38 repeater length: 30
31793   506373 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC TTCGCATTGGAAGAGCTGGAAGAGAAACGAACCGTGG spacer 

length: 37 repeater length: 30
31794   506441 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC TTCTCTAACCTTAGAACAGATAGACCTGGATAACGGA spacer 

length: 37 repeater length: 30
31795   506509 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC TAGCACTCGCATTCCCTGGAGCCACTGGTGTTATT spacer 

length: 35 repeater length: 30
31796   506575 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC TCCCACTGTGCGTATTGTATAGCGTTGTAAATATCA spacer 

length: 36 repeater length: 30
31797   506642 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC ATGGTGCAGCATCCTCGCTTTGCTATGTAGATCT spacer 

length: 34 repeater length: 30
31798   506707 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC GTATCAGAAGGTGGATCAGAATTCATTTGATTAATTA spacer 

length: 37 repeater length: 30
31799   506775 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC ATCTCCTGCACTGACAATACTTTGCCCTCCTCGAGT spacer 

length: 36 repeater length: 30
31800   506842 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC TTGACAGTAGCGTTGGATTTGGAAAACAGAGGAGAT spacer 

length: 36 repeater length: 30
31801   506909 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC AAAATGTAAACAGTACTAGGAATTTTAGGGAATAGA spacer 

length: 36 repeater length: 30
31802   506976 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC TGTTAATAGGGTCTGGAAAGAATGGCAAATCAACAT spacer 

length: 36 repeater length: 30
31803   507043 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC AATACGTAAGGAAGTTCGTCGCCTCTAAAATGGCAGAG spacer 

length: 38 repeater length: 30
31804   507112 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC CTCTGATGTTAATCCACAGTCACCCTCTCCTGGACC spacer 

length: 36 repeater length: 30
31805   507179 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC CACTCCTCCTCGCTCATCCACTGACACGGCATCT spacer 

length: 34 repeater length: 30
31806   507244 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC GACTTCGTGATGAGTAACTTCCAATTGGACGTACTGT spacer 

length: 37 repeater length: 30
31807   507312 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC GACTTTTCCCCGGTTCCCCCGGTTAGCGAGTAAAAT spacer 

length: 36 repeater length: 30
31808   507379 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC AAGACTAGCGAAGCTTCACTGGTGTCACGGGTGGGC spacer 

length: 36 repeater length: 30
31809   507446 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC AAGAACCGGAACGTGATGTATGCGACCTGGGGGAC spacer 

length: 35 repeater length: 30
31810   507512 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC AGGGCCTGAGAAGTCTGGAAGGGGACGTGACATAT spacer 

length: 35 repeater length: 30
31811   507578 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC TCCTTAGATATATTGAAACTGATTTTAGTCATCTTCGAT spacer 

length: 39 repeater length: 30
31812   507648 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC TCCCCCTCACGGAAGAAGCTACCATAGTGAGGTTCGGCG spacer 

length: 39 repeater length: 30
31813   507718 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC TATCAAGGAGCTAGCACGTACTGGAACGTCTCTGTGA spacer 

length: 37 repeater length: 30
31814   507786 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC CCTTTACGCCTTCCGTTATTTTTTCCACTTTTCT spacer 

length: 34 repeater length: 30
31815   507851 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC AGGGAGACTCAGGCGAAAGTGATGAGTATCCTTTCG spacer 

length: 36 repeater length: 30
31816   507918 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC TGGATTCCGCAATACGGAATATGGAAAACTAATTT spacer 

length: 35 repeater length: 30
31817   507984 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC CCTAGATTAGACCTCGTTACCTGCCACAGTAGATAC spacer 

length: 36 repeater length: 30
31818   508051 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC GTCTTCTCCGTGTGTGTGGACGCCCTCGGGCTGAAA spacer 

length: 36 repeater length: 30



31819   508118 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC TAAAAGAGGACTTCTGGTTAAGTGGATATGCAAA spacer 
length: 34 repeater length: 30

31820   508183 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC CTGGATCAATCTTTCTGCCAATTAACTGATATGT spacer 
length: 34 repeater length: 30

31821   508248 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC GAATAGAAGTCCCTCTCTGTGGCTAACCTCACCTCG spacer 
length: 36 repeater length: 30

31822   508315 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC TCGAGAACTGGCGTATAGATTGGGTCAGACTTTCAAT spacer 
length: 37 repeater length: 30

31823   508383 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC GCTGAAAGTACCTTCGTTTCAGTTCCTCGAAATTG spacer 
length: 35 repeater length: 30

31824   508449 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC CATCGCTTGGTTCCTCTTCAACGTCCTCCACATTA spacer 
length: 35 repeater length: 30

31825   508515 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC GAGGAGATTCGCCTTGGCCCACTTCCGCTACGACGA spacer 
length: 36 repeater length: 30

31826   508582 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC TTCTCAATACTCTCAAACGGTCTGATACTAATACCG spacer 
length: 36 repeater length: 30

31827   508649 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC TAGCACTCGCATTCCCTGGAGCCACTGGTGTTATTG spacer 
length: 36 repeater length: 30

31828   508716 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC AGATAAACTAACTATCTTTAATTTCGCACTAAAAAAG spacer 
length: 37 repeater length: 30

31829   508784 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC AGAATCAGTGATAATCCTTGTAGATGGTTTAGGAAAA spacer 
length: 37 repeater length: 30

31830   508852 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC AAGAACCGGAACGTGATGTATGCGACCTGGAGGACACA spacer 
length: 38 repeater length: 30

31831   508921 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC TCAATAAGGGCAGGTATCTCTACTTGGTCATCCCA spacer 
length: 35 repeater length: 30

31832   508987 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC AGGAACTGGAACAGAGATGGATGTCGGAGGTAGCGT spacer 
length: 36 repeater length: 30

31833   509054 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC CGACAATGAGATAAAATATAATGTGCTAGATGGGACG spacer 
length: 37 repeater length: 30

31834   509122 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC CCTCCAGGTACTTTCGGGTCTGTAACTGCTTACT spacer 
length: 34 repeater length: 30

31835   509187 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC GCAACGCTAGGTATAGGGTGGTGGTTAGGAAGTACAT spacer 
length: 37 repeater length: 30

31836   509255 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC ATCTTGTAAAATTAACACTTAGAAATATCGAAGAAA spacer 
length: 36 repeater length: 30

31837   509322 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC ATATATATTCATGAGGATTATAGCCAAATTGTGAAAC spacer 
length: 37 repeater length: 30

31838   509390 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC AGTCCATAGGCTCTAAGCACACGTCTTCGTTGTAAA spacer 
length: 36 repeater length: 30

31839   509457 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC CCTCTTTTACAGTTATTTCAGCCTTACCACTTTTCGG spacer 
length: 37 repeater length: 30

31840   509525 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC CCATACTGGAGCACTTTCTTTCCTTTAGTTTTCTCT spacer 
length: 36 repeater length: 30

31841   509592 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC AATATAAGGTATTATATCCAAACGTGACGATAGCT spacer 
length: 35 repeater length: 30

31842   509658 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC TCCATAATGCTTGCATTCCTCCGATTAATTTTGAT spacer 
length: 35 repeater length: 30

31843   509724 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC CTTTATGCGGAAGACGCATATCAGTCTATATACAGCCA spacer 
length: 38 repeater length: 30

31844   509793 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC AATAAGTGAATAGAAGTAATTATCAGTTTGTGGCA spacer 
length: 35 repeater length: 30

31845   509859 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC CTGTCGGTAGTAGTGCTCCTCTGCCGGGCGCGGCG spacer 
length: 35 repeater length: 30

31846   509925 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC TACACTTCAAGCAATTGGTGTGAATACATATCCTT spacer 
length: 35 repeater length: 30

31847   509991 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC TTTCAAATTAAATTCCATAGATGAAATCTATAGGTGT spacer 
length: 37 repeater length: 30

31848   510059 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC AGTTTTCCCAACTCGCTTTCATCGGTCAGTCCCACTT spacer 
length: 37 repeater length: 30

31849   510127 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC ATGGAGATGAAAGTAGATGAAAAGAAAGTACAAAACT spacer 
length: 37 repeater length: 30

31850   510195 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC TCATTCAAAATCAACATATTCAACAAATCCTGGACCC spacer 
length: 37 repeater length: 30

31851   510263 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC AATCAAGAGTTTGAGCGTTTTGATTACCGATAAGG spacer 
length: 35 repeater length: 30

31852   510329 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC ATGCTGGGACGGAGATGAACGCGAGCATCCGCTCTAG spacer 
length: 37 repeater length: 30

31853   510397 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC TCCGCCTCCTCCACCTGTTGCTACTGATTCCTCGACG spacer 
length: 37 repeater length: 30

31854   510465 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC GAAAAAGTTAAGTCTCATAGACTGCTAGAGTGGAG spacer 



length: 35 repeater length: 30
31855   510531 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC CGGACAAGTATATCCTTAATATAAATGTTACATATT spacer 

length: 36 repeater length: 30
31856   510598 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC ACACATATCACCGACCACATTTCGTAGGATTGCTAAT spacer 

length: 37 repeater length: 30
31857   510666 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC ACCTTCGCACCCTCAGATACTATGGCGTGGAAAATAG spacer 

length: 37 repeater length: 30
31858   510734 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC TCAAAAAGATGATAATTCATTTGCAAAAATATGGGAA spacer 

length: 37 repeater length: 30
31859   510802 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC CTGACTCTCTGAGAAGGCACAAACTAGCACTAGGG spacer 

length: 35 repeater length: 30
31860   510868 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC ACTGGAAAACTAAAACTGGAAGAGGATGTGAATAAA spacer 

length: 36 repeater length: 30
31861   510935 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC GACGGTATATCAGCAAGTGTCCTTATTTGAGACTTC spacer 

length: 36 repeater length: 30
31862   511002 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC TAACTCCCACATTATATATCTTCCGGGGAACAGGAG spacer 

length: 36 repeater length: 30
31863   511069 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC TACATCTAGCTTTTCGGTCATCGTACGAAATACCTCCC spacer 

length: 38 repeater length: 30
31864   511138 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC TACCGTGCTTAGCCTTACCCTTCTTCCTTTATCTCCA spacer 

length: 37 repeater length: 30
31865   511206 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC GCAATCAATGGGTTCGAGAAACTGTAAGAGTATGCC spacer 

length: 36 repeater length: 30
31866   511273 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC GACGTAAATGATGAGATATTCGAAAAGGAAGTCGAA spacer 

length: 36 repeater length: 30
31867   511340 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC TAGCCCAATAGTGTCCGTCCACATTCCGGACAGGTG spacer 

length: 36 repeater length: 30
31868   511407 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC ATGTAATGTGGGAATTCGATCTTGCTAGATTCCC spacer 

length: 34 repeater length: 30
31869   511472 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC GACATGGGGGATGAAGAATGATAGAGAAGAAAAAG spacer 

length: 35 repeater length: 30
31870   511538 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC ATAGAAAGAACTCCTTTCTATGAATATGCAATACA spacer 

length: 35 repeater length: 30
31871   511604 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC ATCCCAATCTTCAACTCTACTACTAATGATACGATA spacer 

length: 36 repeater length: 30
31872   511671 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC AAGAAAGATTTCGACGAGTTCGGTGCTGAGCCGTT spacer 

length: 35 repeater length: 30
31873   511737 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC CTGCAGAAATACATACTCATAGTAAGGAGATCTACCC spacer 

length: 37 repeater length: 30
31874   511805 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC GTGAGACTGACTTACAATATCGACGTGTCGAAGATA spacer 

length: 36 repeater length: 30
31875   511872 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC TTTTACAATAAACTTCCCGGTTTGCTCGGAAGAAAT spacer 

length: 36 repeater length: 30
31876   511939 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC ATTTCCTGCAAACACTAGGGCTAAACAACAGTGAA spacer 

length: 35 repeater length: 30
31877   512005 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC ACATGATCGAATTCAGGTCTCCGAGGGTCATAAAC spacer 

length: 35 repeater length: 30
31878   512071 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC CCACCGATTGTGAGAGTATAACCAGAGGCTATCTCCA spacer 

length: 37 repeater length: 30
31879   512139 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC CCGACGTATCCAGAGTGGAAAGAGAAAATCACGAAGTG spacer 

length: 38 repeater length: 30
31880   512208 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC TCGGGTAACTCATCTAAACTCCGCACCTGTGCCTTTCC spacer 

length: 38 repeater length: 30
31881   512277 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC TACTGCAGCTTCAACTTATTCCCTACCTTTTCCGTA spacer 

length: 36 repeater length: 30
31882   512344 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC CCGACGTATCCAGAGTGGAAAGAGAAAATCACGAAGTG spacer 

length: 38 repeater length: 30
31883   512413 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC CTTTCGACGATACTTCTACCGAGGCATTCTGGGG spacer 

length: 34 repeater length: 30
31884   512478 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC ACGAGATCGTTGCAGTTGATTATTTCGGAAGAGA spacer 

length: 34 repeater length: 30
31885   512543 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC TACTTCTCATACACCTCATTCCTAACCCTGATA spacer 

length: 33 repeater length: 30
31886   512607 GTTTGTAGGGTTCCTTAGAGGGTTTGAAAC ACCAGAACGGAACCACTACGTTTCTAGACGTTT
31887   
31888   
31889   GCA_003201765.1_ASM320176v1_genomic.fna(findCrispr):
31890   START       REPEAT                           

SPACER                                             
31891   crispr 1
31892   2161099 ATCCAGAAAGGAATTGAAAG CATCCTTCTAACGTTTCGCAGAAATTGACTAGTATGTTA spacer length: 



39 repeater length: 20
31893   2161159 ATCCAGAAAGGAATTGAAAG 

ATGATATAATCTTCACCGTAATCAAACTCTGACAATACTTGTTATATCCAGAAAGGGATTGAAAGTAAGTATTACTCTTGAACCAG
AAATAAATAGAAAAAAATATGTTA spacer length: 110 repeater length: 20

31894   2161290 ATCCAGAAAGGAATTGAAAG TTAAATACAAATAAATGGTATGATACTGGTGAAAATACAGTTA spacer 
length: 43 repeater length: 20

31895   2161354 ATCCAGAAAGGAATTGAAAG CCGAGTAACTTTCTTTGTAGAAATAGATACTCTTTGTATGTTA spacer 
length: 43 repeater length: 20

31896   2161418 ATCCAGAAAGGAATTGAAAG GAGAAATTTCCGCTTGATGCTGAAATTATTCCTGGTAAGTGTTA spacer 
length: 44 repeater length: 20

31897   2161483 ATCCAGAAAGGAATTGAAAG AAAATATATATTTTTCCTAAAATTTCGAATACGAATTCTTGTTA spacer 
length: 44 repeater length: 20

31898   2161548 ATCCAGAAAGGAATTGAAAG GTAAATAGTGGCGGTACAGTGTCACCGGGTTCTGCATTAGTTA spacer 
length: 43 repeater length: 20

31899   2161612 ATCCAGAAAGGAATTGAAAG TATATCGCCAACCTCATATCCATTATTTTCTAGCGTTTGTTA spacer 
length: 42 repeater length: 20

31900   2161675 ATCCAGAAAGGAATTGAAAG TGCTACTAGTCTTGCTCTCGTTCTCGTTATTGCTCTCTTCTGTTA spacer 
length: 45 repeater length: 20

31901   2161741 ATCCAGAAAGGAATTGAAAG ATTACTCAATTTAAACATAACTAAGTACATACTATTTGGTTA spacer 
length: 42 repeater length: 20

31902   2161804 ATCCAGAAAGGAATTGAAAG AGGTCAAACGGATATGTCCTATCAAGTTGTGGCTTAAGTTA spacer 
length: 41 repeater length: 20

31903   2161866 ATCCAGAAAGGAATTGAAAG ATTGCACGAGATTCTCCTATCGTCAGTGGTTGATTACTGTTA spacer 
length: 42 repeater length: 20

31904   2161929 ATCCAGAAAGGAATTGAAAG TTATTATCTATAGCATCACTAAGCTTATTCAAGTACCATTA spacer 
length: 41 repeater length: 20

31905   2161991 ATCCAGAAAGGAATTGAAAG TATCTATACTCATTCGCATTAGGCTGTAAGTTATTTGCTGTTA spacer 
length: 43 repeater length: 20

31906   2162055 ATCCAGAAAGGAATTGAAAG ATCTGATATCCTAGCACTTAGTTGCCTCAATCATAGCACGTTA spacer 
length: 43 repeater length: 20

31907   2162119 ATCCAGAAAGGAATTGAAAG AAAAGTGGTAAAAGTCTAATTAAATAATCTTTGATATTTGAGTTA spacer 
length: 45 repeater length: 20

31908   2162185 ATCCAGAAAGGAATTGAAAG TTAGTAAGTGAATTTACTTTCGAAACTACATTTGAATCGGTTA spacer 
length: 43 repeater length: 20

31909   2162249 ATCCAGAAAGGAATTGAAAG AAAAATTGAGAAAAATAGTTCATAAAAAAAATAAAATATGTTA spacer 
length: 43 repeater length: 20

31910   2162313 ATCCAGAAAGGAATTGAAAG TATTTGATCTAATTCGAATTCACTCATTTTCTTCCCCAAGTTG spacer 
length: 43 repeater length: 20

31911   2162377 ATCCAGAAAGGAATTGAAAG CATATAGCAACACATCCATCTTCATCACTTGAATTCTTTGTTG spacer 
length: 43 repeater length: 20

31912   2162441 ATCCAGAAAGGAATTGAAAG TTAGTTAACTTTAATGGCACTGGCACTAACACATCGACCGTTG spacer 
length: 43 repeater length: 20

31913   2162505 ATCCAGAAAGGAATTGAAAG TGTACTGGTACATTTAACAGCTGAACTAATTCTTTTAGTTG spacer 
length: 41 repeater length: 20

31914   2162567 ATCCAGAAAGGAATTGAAAG AATTTCTTCACTTTTAATACTTCAAGCAATTGTTGTACAGGGTTG spacer 
length: 45 repeater length: 20

31915   2162633 ATCCAGAAAGGAATTGAAAG TCGTCTGGTTCGCTTTCATATGCCCAGTCATATGTCTCTGTTG spacer 
length: 43 repeater length: 20

31916   2162697 ATCCAGAAAGGAATTGAAAG GGTAATGGACCTGGTACTATCTTAATTCCACTTTTAGTGTGGTTG spacer 
length: 45 repeater length: 20

31917   2162763 ATCCAGAAAGGAATTGAAAG ATGCTGGATTAGCATTATTCGCTAGTGATATTTGTGATGGTTG spacer 
length: 43 repeater length: 20

31918   2162827 ATCCAGAAAGGAATTGAAAG TCGTCTACCCTTTTCTGTATTTGCCATCCGTCATCTATCAGTTG spacer 
length: 44 repeater length: 20

31919   2162892 ATCCAGAAAGGAATTGAAAG ACTTAAAGTTAATGGCATTTATAGTGACGCTTACTTTACGTAAC
31920   
31921   
31922   crispr 2
31923   2172646 CTTTC AATTCCTTTCTGGATACATCCTGAGAATCCTGCAATAGTAGGAAAATGGCAAGTATGGT spacer 

length: 59 repeater length: 5
31924   2172711 CTTTC AATTCCTTTCTGGATGCAACAATATATTAGATTTGGTGATATTTATTTAGAGGAGTTAA spacer 

length: 59 repeater length: 5
31925   2172776 CTTTC 

AATTCCTTTCTGGATGCAACGCTTTTGATACAGAAGCCTGGATAAATCAAACTGATAATCTTTCAATTCCTTTTTGGATGCAACGC
AAGAAAACAGTACAAATAGGTCAATTCGAAGTAGAGA spacer length: 123 repeater length: 5

31926   2172905 CTTTC AATTCCTTTCTGGATGCAACGAAAGGCTAATAACAGATGAGTTTTCTTTCATTTATA spacer 
length: 57 repeater length: 5

31927   2172968 CTTTC AAGAAACATTAATCACTCTAGGAAAAGTAATAGTAGAACCATTATCGTACCAACCAA
31928   
31929   
31930   crispr 3



31931   2217353 GTTTT AGTTTCTTTGAGTTGTTACATGCCAAGACATTGCTCAACAATATTTGAGCACT spacer length: 
53 repeater length: 5

31932   2217412 GTTTT AGTTTCTTTGAGTTGTTACAAATTAAAGTATCATAATCACTAGATATCTAAACCA spacer length: 
55 repeater length: 5

31933   2217473 GTTTT AGTTTCTTTGAGTTGTTACAATTTCGATATATCTCTGTTAAATTATGCAATCGA spacer length: 
54 repeater length: 5

31934   2217533 GTTTT AGTTTCTTTGAGTTGTTACGCAATGTACAGTTACATGATAGAGGAAAATACTC spacer length: 
53 repeater length: 5

31935   2217592 GTTTT AAAGAAACTAAAACTCTGAGAATTGCTTTATAGCAAAGCGAATCCCAGTAACA
31936   
31937   
31938   crispr 4
31939   2207012 TTAATCTATTATAGAATTGAAAG GTATCCGGACAAGATGTCCAAGTGAGTAGCTGGTCAGACCT spacer 

length: 41 repeater length: 23
31940   2207077 TTAATCTATTATAGAATTGAAAG TATTTAGTGTTATTTTTTACACAAAAGATATATTTTCTGCA spacer 

length: 41 repeater length: 23
31941   2207142 TTAATCTATTATAGAATTGAAAG ACTTTAAGTCAAAATATGAGAAATAATCAAATTCCAGATG spacer 

length: 40 repeater length: 23
31942   2207206 TTAATCTATTATAGAATTGAAAG CAAAATACAAGTAGTTCTTCATCTACAAAATCATCTAAT spacer 

length: 39 repeater length: 23
31943   2207269 TTAATCTATTATAGAATTGAAAG TTCTTAATGGCTTCTCCAATATCTCATTTCGTCTAAGCT spacer 

length: 39 repeater length: 23
31944   2207332 TTAATCTATTATAGAATTGAAAG ATATAAAAGCCTCTGTGACAGGTAATGTAAATGCAACCA spacer 

length: 39 repeater length: 23
31945   2207395 TTAATCTATTATAGAATTGAAAG AATCATTCACATCTTCATCTGTCAATGCAATTTCAGGCATG spacer 

length: 41 repeater length: 23
31946   2207460 TTAATCTATTATAGAATTGAAAG ATAATATATAGATATATTATATCTTAGATATGTCATCCAATT spacer 

length: 42 repeater length: 23
31947   2207526 TTAATCTATTATAGAATTGAAAG TTTATGTATACGTATTTCTAACTCATTCTTTTCATTTAAT spacer 

length: 40 repeater length: 23
31948   2207590 TTAATCTATTATAGAATTGAAAG TATATTTTTCCGAGAGAAAGCACTGCCAGAACGCCTTCT spacer 

length: 39 repeater length: 23
31949   2207653 TTAATCTATTATAGAATTGAAAG ATTATTCGGCATTAGCCAGTTATTACCAACAATTATCGCA spacer 

length: 40 repeater length: 23
31950   2207717 TTAATCTATTATAGAATTGAAAG CTTCTAGCGCCATTAATTTCTGAATCTCTTGCCATGCTA spacer 

length: 39 repeater length: 23
31951   2207780 TTAATCTATTATAGAATTGAAAG CATCAAAACTTAAATAATAAACTACTGGTTTGCCCAATTCAT spacer 

length: 42 repeater length: 23
31952   2207846 TTAATCTATTATAGAATTGAAAG TTTTGAATGAAGAAATATGCTACAATCAGGGGAGTTAACTT spacer 

length: 41 repeater length: 23
31953   2207911 TTAATCTATTATAGAATTGAAAG AATATGTGCAATATTGATATTTGATTTATATAATGCAACA spacer 

length: 40 repeater length: 23
31954   2207975 TTAATCTATTATAGAATTGAAAG TTCATTATTTTGCCCAAGTCCAGTACTTTCTATCTGGAAT spacer 

length: 40 repeater length: 23
31955   2208039 TTAATCTATTATAGAATTGAAAG ATATTGCACTCTAAAGTATTTAAACCTTACTATTGGGCT spacer 

length: 39 repeater length: 23
31956   2208102 TTAATCTATTATAGAATTGAAAG TCTACATTACTTCTATTGCCAAGTTGTGCGAATGCTTTGT spacer 

length: 40 repeater length: 23
31957   2208166 TTAATCTATTATAGAATTGAAAG ATTGCAATTGCAAAGAGCAATGCACCAAACACAGCAATAT spacer 

length: 40 repeater length: 23
31958   2208230 TTAATCTATTATAGAATTGAAAG ATTTTACATCTTTGATTTGAGAAACAGTGAGTTGATAGGA spacer 

length: 40 repeater length: 23
31959   2208294 TTAATCTATTATAGAATTGAAAG TTATGATGTCTAATTCCTTTTCTAAAATGTTTTTTATCAA spacer 

length: 40 repeater length: 23
31960   2208358 TTAATCTATTATAGAATTGAAAG ATTATCAAGACCTAAGTTAAAATCTGCATAAATTAAAAA spacer 

length: 39 repeater length: 23
31961   2208421 TTAATCTATTATAGAATTGAAAG TATTTTTCTACAAATGCCATTTGTACAGAATTTAATGA spacer 

length: 38 repeater length: 23
31962   2208483 TTAATCTATTATAGAATTGAAAG TACTCCACCTTTACATTTATTGTCTCTCTAGATTCAACTTT spacer 

length: 41 repeater length: 23
31963   2208548 TTAATCTATTATAGAATTGAAAG CATGAAGAGAAACCCAAAGCTGAAGAGAAAAAATCTTCAGATT spacer 

length: 43 repeater length: 23
31964   2208615 TTAATCTATTATAGAATTGAAAG ATAGCTTGTCTACGGGGTCCATAATGGATAATAAAAAT spacer 

length: 38 repeater length: 23
31965   2208677 TTAATCTATTATAGAATTGAAAG CTTTTTATAGGCTAACTCAAAAAACAATACACACTTTCTTTT spacer 

length: 42 repeater length: 23
31966   2208743 TTAATCTATTATAGAATTGAAAG ATAAAGGGGCCTTACCTTGGTTTAGGTTTGATTGACTTG spacer 

length: 39 repeater length: 23
31967   2208806 TTAATCTATTATAGAATTGAAAG AACTTAGTGTTAAGAGGTAGAGTAGATTTCATGACTGA spacer 

length: 38 repeater length: 23
31968   2208868 TTAATCTATTATAGAATTGAAAG CTACACGCCGACAACAATGCTAGGCGCGCTAATCGATGC spacer 



length: 39 repeater length: 23
31969   2208931 TTAATCTATTATAGAATTGAAAG TTAGGTATTGCAAAGCTATCAGTGTCAGTATACCAAACCT spacer 

length: 40 repeater length: 23
31970   2208995 TTAATCTATTATAGAATTGAAAG AGTTCTATTGCTATTATGAAGAGCACTAGAACTACTAGAGTA spacer 

length: 42 repeater length: 23
31971   2209061 TTAATCTATTATAGAATTGAAAG ACTTAAATGTAATTATTCTCACTGTACTTCACCCCCTTC spacer 

length: 39 repeater length: 23
31972   2209124 TTAATCTATTATAGAATTGAAAG CGATTAAGTCAATTATTAATACTGATTCTATTGAGTTTGCC spacer 

length: 41 repeater length: 23
31973   2209189 TTAATCTATTATAGAATTGAAAG TTAAAAATACTTTAAGCTATACTTTAAGCGAATTAAAAT spacer 

length: 39 repeater length: 23
31974   2209252 TTAATCTATTATAGAATTGAAAG TCGTAACGCCATTGGACATTGACGATAAAACGATAACTG spacer 

length: 39 repeater length: 23
31975   2209315 TTAATCTATTATAGAATTGAAAG CCAACACTTTTTTCAGATGATACAGAATTACAATATATGTTTG spacer 

length: 43 repeater length: 23
31976   2209382 TTAATCTATTATAGAATTGAAAG GTCTAAGCATTCTTCGATATCGTCCATACTTATGTCCTCTG spacer 

length: 41 repeater length: 23
31977   2209447 TTAATCTATTATAGAATTGAAAG TATCTTCTGATACCATTCTTCATCAGGGGATACTTTGTGT spacer 

length: 40 repeater length: 23
31978   2209511 TTAATCTATTATAGAATTGAAAG TGTATTCTTTTGAATTTCAAACTATATAAATTTAACTCATA spacer 

length: 41 repeater length: 23
31979   2209576 TTAATCTATTATAGAATTGAAAG CTTTTATTTGGGGCAGGTAGCGGGGGATCTACAGATTATG spacer 

length: 40 repeater length: 23
31980   2209640 TTAATCTATTATAGAATTGAAAG AATTCTTAGCATTAATTATTGCTAACGCCATCTCATT spacer length: 

37 repeater length: 23
31981   2209701 TTAATCTATTATAGAATTGAAAG GTCTCCATATTATCGCCTCATTTTCCTAGAACTCTATTA spacer 

length: 39 repeater length: 23
31982   2209764 TTAATCTATTATAGAATTGAAAG CGCGGTGGTAGGCTCTTTCTGAGTGCATCCATTGCTGGG spacer 

length: 39 repeater length: 23
31983   2209827 TTAATCTATTATAGAATTGAAAG ACATTTGGTAATGTTGTAAGCACATCTATAGCCACTGATT spacer 

length: 40 repeater length: 23
31984   2209891 TTAATCTATTATAGAATTGAAAG ATGTATTTCCAAAGAAATTAGAAATATATGAAAATCCCCTA spacer 

length: 41 repeater length: 23
31985   2209956 TTAATCTATTATAGAATTGAAAG ATATTATATATTAAACAACTTACTAGCTTACTAACTATTATACT spacer 

length: 44 repeater length: 23
31986   2210024 TTAATCTATTATAGAATTGAAAG TCAATTTCTTTAATAATCAATCTCAGCACTTTATCATCTTCAT spacer 

length: 43 repeater length: 23
31987   2210091 TTAATCTATTATAGAATTGAAAG CAGTAACGAATAAGTCTATCAGTTTATTCCTATAATTAACCCTA spacer 

length: 44 repeater length: 23
31988   2210159 TTAATCTATTATAGAATTGAAAG ACTATGCACTGCCACACACCCCTCATCAAATTGAGATAAATCAT spacer 

length: 44 repeater length: 23
31989   2210227 TTAATCTATTATAGAATTGAAAG TTATGACTATTTGTCACAAAAAGTGGAGAGTCTGAACTATT spacer 

length: 41 repeater length: 23
31990   2210292 TTAATCTATTATAGAATTGAAAG AATAAGAGCAAATCTGTATTACTAAGCAAAGAAGATGAAG spacer 

length: 40 repeater length: 23
31991   2210356 TTAATCTATTATAGAATTGAAAG TCAGTCCTTTGCATAATATTTCATCATTAATCTCAAAATTA spacer 

length: 41 repeater length: 23
31992   2210421 TTAATCTATTATAGAATTGAAAG TAAGGCTTATGCAATCCATTTATCCATTTGGTTATAA spacer length: 

37 repeater length: 23
31993   2210482 TTAATCTATTATAGAATTGAAAG GAAAATAGTATTATAGGCGTCTATGCAGATTATGATATA spacer 

length: 39 repeater length: 23
31994   2210545 TTAATCTATTATAGAATTGAAAG TGGCTAGCCAGTAGGGACTTTATATCGTCAAAAGCAAG spacer 

length: 38 repeater length: 23
31995   2210607 TTAATCTATTATAGAATTGAAAG TGTATTCTTTTGAATTTCAAACTATATAAATTTAACTCATA spacer 

length: 41 repeater length: 23
31996   2210672 TTAATCTATTATAGAATTGAAAG ACTATCTAAAGAAACAGATTCCAAAGGTAATTTGTAAGA spacer 

length: 39 repeater length: 23
31997   2210735 TTAATCTATTATAGAATTGAAAG AATTTTTTAAACCCCCAACCCGCATGCCGTGTAGAATTAA spacer 

length: 40 repeater length: 23
31998   2210799 TTAATCTATTATAGAATTGAAAG GGTTTGGCTGAAGGAGCCATAACAATGGGGGGTATTCAT spacer 

length: 39 repeater length: 23
31999   2210862 TTAATCTATTATAGAATTGAAAG CATTATTATATATCCATAATAGTAATAACTCTATAATTTCTT spacer 

length: 42 repeater length: 23
32000   2210928 TTAATCTATTATAGAATTGAAAG CAACTATATGCTAAATATCCAGTGTTATCATTAACTCTTAG spacer 

length: 41 repeater length: 23
32001   2210993 TTAATCTATTATAGAATTGAAAG TTTACATTACCTGTAACTGTTGCCCTAATATAAGAATTGA spacer 

length: 40 repeater length: 23
32002   2211057 TTAATCTATTATAGAATTGAAAG TCTACGAAAAAGTAGAAATGAAAACCTCGTTTAGTTTCTA spacer 

length: 40 repeater length: 23
32003   2211121 TTAATCTATTATAGAATTGAAAG GTTGAAATTACATTAAGAGTCGGCACTCCAGAAAAAATTA spacer 

length: 40 repeater length: 23



32004   2211185 TTAATCTATTATAGAATTGAAAG TTTTTTTCACCAAGAATTCAGTTGTTTGTCACTGTTTTT spacer 
length: 39 repeater length: 23

32005   2211248 TTAATCTATTATAGAATTGAAAG AATGCTTGAGCGTTCAAGTGCTTAAACGCTTGAGCACTTG spacer 
length: 40 repeater length: 23

32006   2211312 TTAATCTATTATAGAATTGAAAG AATCCTATTTTTGATATTTTATTAATTTTGATAGCTTTTA spacer 
length: 40 repeater length: 23

32007   2211376 TTAATCTATTATAGAATTGAAAG ACCTTTTTTACAGTATTACCTACCATCAATGCTTTTAGTTT spacer 
length: 41 repeater length: 23

32008   2211441 TTAATCTATTATAGAATTGAAAG CTAAGTTAATTCTTTTTTCTCTTCTTATTTGTTATTTTTC spacer 
length: 40 repeater length: 23

32009   2211505 TTAATCTATTATAGAATTGAAAG ACTACGCTGGATCATCTGATAGGTCCAGTCGGAGAGTAC spacer 
length: 39 repeater length: 23

32010   2211568 TTAATCTATTATAGAATTGAAAG AGGTTTAGTGCATCCAAAGGCGTCAAATATTATATCTTA spacer 
length: 39 repeater length: 23

32011   2211631 TTAATCTATTATAGAATTGAAAG ATTAGTTATCAATTCTATCCAGTTGTTCATGGAATTCCT spacer 
length: 39 repeater length: 23

32012   2211694 TTAATCTATTATAGAATTGAAAG GTGCTAAGTTCAATATTTAACTGTGCATCTGTTGTTCCTT spacer 
length: 40 repeater length: 23

32013   2211758 TTAATCTATTATAGAATTGAAAG TAAAGCTAAAGCGTCATCAAACTGAGACTCTGGAATCTCTGG spacer 
length: 42 repeater length: 23

32014   2211824 TTAATCTATTATAGAATTGAAAG ACAAATGTCACTATTTTCAATTTTTCTCACCCAAAAGCAT spacer 
length: 40 repeater length: 23

32015   2211888 TTAATCTATTATAGAATTGAAAG ACTATATTTCAGAAATTGAAGATATATTATTTAAGCAT spacer 
length: 38 repeater length: 23

32016   2211950 TTAATCTATTATAGAATTGAAAG TGTACAAGGTGTAGTTATGAGGAAATCGCGAGAACGATG spacer 
length: 39 repeater length: 23

32017   2212013 TTAATCTATTATAGAATTGAAAG TTTAGTTTGCTTTTTATAATAATTTCTTCACGTTCTTTTT spacer 
length: 40 repeater length: 23

32018   2212077 TTAATCTATTATAGAATTGAAAG TAGTGACCCGAAGTGAAACCTGCCGTCTTCAATTTATTGT spacer 
length: 40 repeater length: 23

32019   2212141 TTAATCTATTATAGAATTGAAAG ACGTAAGAGATTCCACTATATTCATTATCATCATAATAAT spacer 
length: 40 repeater length: 23

32020   2212205 TTAATCTATTATAGAATTGAAAG TTCTCTATTTCTTCACATTTAAAATCATAACCTATTTCAT spacer 
length: 40 repeater length: 23

32021   2212269 TTAATCTATTATAGAATTGAAAG TTTATTATGATATAACTATCATAATCTTCTGCAAATATCAC spacer 
length: 41 repeater length: 23

32022   2212334 TTAATCTATTATAGAATTGAAAG TGATATTCAAAACTCTGTGTTCCCCAGGGTCTAAGTTCTA spacer 
length: 40 repeater length: 23

32023   2212398 TTAATCTATTATAGAATTGAAAG CATATTGCATTCTTTCTGCTCTTCTGAAAAAAATGATT spacer 
length: 38 repeater length: 23

32024   2212460 TTAATCTATTATAGAATTGAAAG TTTGTCTAAACCAACTGATTCGGTTGGTAATTTAAATAAA spacer 
length: 40 repeater length: 23

32025   2212524 TTAATCTATTATAGAATTGAAAG ACGTATCCATTTGAAAATTCTGCCATAATAAGTCCATCTT spacer 
length: 40 repeater length: 23

32026   2212588 TTAATCTATTATAGAATTGAAAG TTTCAAAGACTAACTAGTGGCATGTGGAATACCGCAGTTTT spacer 
length: 41 repeater length: 23

32027   2212653 TTAATCTATTATAGAATTGAAAG TCTTCAATTTGTGCCGGTAAGAAAAAGATAGATTCAACAC spacer 
length: 40 repeater length: 23

32028   2212717 TTAATCTATTATAGAATTGAAAG TGTAATTGGATCGATTTGTCCATTACTTATTGTAGT spacer length: 
36 repeater length: 23

32029   2212777 TTAATCTATTATAGAATTGAAAG TTAAATGAATAAGTATGGCAAGAAGAAAAAAATTACATTT spacer 
length: 40 repeater length: 23

32030   2212841 TTAATCTATTATAGAATTGAAAG GATTGCGAACTTATTATTTGTTCACTAACGTCTATCATTACTGG spacer 
length: 44 repeater length: 23

32031   2212909 TTAATCTATTATAGAATTGAAAG AGCCCTTTTGGGTTTGGGAAAACACAATTCCACTAGCCTC spacer 
length: 40 repeater length: 23

32032   2212973 TTAATCTATTATAGAATTGAAAG AAAGTAATAGTAGAACCATTATCGTACCAACCAACAACAC
32033   
32034   
32035   crispr 5
32036   2263948 CTGTGATCCATTAAATCACTATTT 

ATACGTTACATATCTTCGTTCGAATGTGATCTCCGTTATTAATCCTTTAACAAATCAAGTGATTGCAAATATATCAGTAGGTAATT
CTCCATCCTACATTT spacer length: 101 repeater length: 24

32037   2264074 CTGTGATCCATTAAATCACTATTT 
GTATGTGACAGGATTTGGTTCGAGTGAGGTCTCCGTTATTAATTCTTCAACAAATCAAGTAATTACTAATATATCACTAGGTGGTT
CAACTAGTTTTCCAATTTACTGTGATCCATACAATCACTACTATTTATATTTTCCAATTT spacer length: 146 
repeater length: 24

32038   2264245 CTGTGATCCATTAAATCACTATTT 
CAGAAGAAACATTAATTATACGAGGAAGTACAATACTGCTATCATTCCTAACCCACTCAGAAACCGTACCATTAGGATAAACAATC
GTAACTAGATCATATGGAATATAATAAGGTATTATGTATATTTCCTCAAACCAATTATTG

32039   



32040   
32041   crispr 6
32042   2186341 CTTTCAATTCTATAGTAGATTAAC TTCTGTGGTTTTAAACCGCGGTAGTAATTTTATCACAA spacer 

length: 38 repeater length: 24
32043   2186404 CTTTCAATTCTATAGTAGATTAAC AATAAGATTGCAAGCGTTCCTATCGCTTGTAAAGTATCAA spacer 

length: 40 repeater length: 24
32044   2186469 CTTTCAATTCTATAGTAGATTAAC ATGAAGAAATATAATGTAAAGTATATGAAGGAATTA spacer length: 

36 repeater length: 24
32045   2186530 CTTTCAATTCTATAGTAGATTAAC AGGCCAGTTATACTTCCCGGTAACTCGATTCACGTAGGTA spacer 

length: 40 repeater length: 24
32046   2186595 CTTTCAATTCTATAGTAGATTAAC CTTCCAGGCGAAATTGCATATGCAATAAAACAATCAATT spacer 

length: 39 repeater length: 24
32047   2186659 CTTTCAATTCTATAGTAGATTAAC AGCCGAGCATCAAATCTGGAGAGTTCTTGTTGAAAGTT spacer 

length: 38 repeater length: 24
32048   2186722 CTTTCAATTCTATAGTAGATTAAC AAATATCCAAGAGAAAGAGGAAGAATCTGAAGATGAAAAT spacer 

length: 40 repeater length: 24
32049   2186787 CTTTCAATTCTATAGTAGATTAAC ATTCCTCTTTTGTACTTGTAACTGATTAGCCAAACTGTAAG spacer 

length: 41 repeater length: 24
32050   2186853 CTTTCAATTCTATAGTAGATTAAC ATAATTAGTATAACAAAATCTTTCTGACTTACCATATTT spacer 

length: 39 repeater length: 24
32051   2186917 CTTTCAATTCTATAGTAGATTAAC GCGATGAAGATCAATGCATCGCCTGGTGCGAAAGGATAT spacer 

length: 39 repeater length: 24
32052   2186981 CTTTCAATTCTATAGTAGATTAAC AAGATGATAAAGCACGGCAAGAAGAAAACAACGATTTACCTG spacer 

length: 42 repeater length: 24
32053   2187048 CTTTCAATTCTATAGTAGATTAAC ATGAGTATGTATTCCTAGGCTCATACTATCACCTTGT spacer 

length: 37 repeater length: 24
32054   2187110 CTTTCAATTCTATAGTAGATTAAC TACCTTTTACCAGACCTAGTAATGCTAAAGTAATTGAGCC spacer 

length: 40 repeater length: 24
32055   2187175 CTTTCAATTCTATAGTAGATTAAC TTCTCGACCCATCCTCTTATTATGTATATCCTCAGCC spacer 

length: 37 repeater length: 24
32056   2187237 CTTTCAATTCTATAGTAGATTAAC CTTCACAAAGGTAAGGGATATGTGGAACCTTGGTGTT spacer 

length: 37 repeater length: 24
32057   2187299 CTTTCAATTCTATAGTAGATTAAC TGTACCTGCTGGACATACTTTGCAAAGCCATTTATGGCAG spacer 

length: 40 repeater length: 24
32058   2187364 CTTTCAATTCTATAGTAGATTAAC TTTGTAATACAATATTTCATGTCATCAAAATTCAATCC spacer 

length: 38 repeater length: 24
32059   2187427 CTTTCAATTCTATAGTAGATTAAC ATTATAACGCCGTTGCACAAGCAGAGCAAGATCTCAATG spacer 

length: 39 repeater length: 24
32060   2187491 CTTTCAATTCTATAGTAGATTAAC 

CAATTGCGGTGCTATACAGCCTTCCCATGACGTTCCCGACTTTTAATTCTATAGTAGATTAACGTATGTAGATAAGCAATCCTCAA
CGCAGAGATAATAAT spacer length: 101 repeater length: 24

32061   2187617 CTTTCAATTCTATAGTAGATTAAC TAAATCTACTTCTAGAAGTGTACCAAAAGGGCGGATTAAA spacer 
length: 40 repeater length: 24

32062   2187682 CTTTCAATTCTATAGTAGATTAAC AGTGCTGGTGCTACTGTTTTTAGTGCGTTCACACGGTCA spacer 
length: 39 repeater length: 24

32063   2187746 CTTTCAATTCTATAGTAGATTAAC GGCAAGTACGTTCCATATGGTACATCATTTTCTGTTTCTA spacer 
length: 40 repeater length: 24

32064   2187811 CTTTCAATTCTATAGTAGATTAAC AAAATTATAAAGCCTGGCATATGCTGTAACAAAACTTGCTA spacer 
length: 41 repeater length: 24

32065   2187877 CTTTCAATTCTATAGTAGATTAAC TAGAAATTCTAGAAACTGATAAAGGAAAAGGAAGATACTTCC spacer 
length: 42 repeater length: 24

32066   2187944 CTTTCAATTCTATAGTAGATTAAC ATACTAGATATGCAAAAGGAGCTCAGATAACAGAGT spacer length: 
36 repeater length: 24

32067   2188005 CTTTCAATTCTATAGTAGATTAAC ATTTAGTGGCTCAGGCTTTTCAAAGCTTTTCAAGAATA spacer 
length: 38 repeater length: 24

32068   2188068 CTTTCAATTCTATAGTAGATTAAC TTTCAAGTTCTTCCTTATTATATTCAAAGCCGGCCTT spacer 
length: 37 repeater length: 24

32069   2188130 CTTTCAATTCTATAGTAGATTAAC TAGTTCATTAAAAAGTGTCTCAGATTGTTTTTTCACATG spacer 
length: 39 repeater length: 24

32070   2188194 CTTTCAATTCTATAGTAGATTAAC CGTAAACTGTTGCGGGTCCGGTTGCCCATGCATAGATGTTA spacer 
length: 41 repeater length: 24

32071   2188260 CTTTCAATTCTATAGTAGATTAAC TGGAACCAATTTGTAAATTTACTCTTAGAAGTGTATCAAA spacer 
length: 40 repeater length: 24

32072   2188325 CTTTCAATTCTATAGTAGATTAAC TTGGCGCTAGTTGATTCCTTAGCGTTTTTGTGTTTTAGTGTT spacer 
length: 42 repeater length: 24

32073   2188392 CTTTCAATTCTATAGTAGATTAAC GTTTAATGAATCACATTCGATAACAAAATCGATAAGCAA spacer 
length: 39 repeater length: 24

32074   2188456 CTTTCAATTCTATAGTAGATTAAC TAAACCATTTATTAATTATCCGATAGCATGGGATATTTT spacer 
length: 39 repeater length: 24

32075   2188520 CTTTCAATTCTATAGTAGATTAAC GATACAAACATCACTAACTCAATAATTAAAGTCTCTATCA spacer 
length: 40 repeater length: 24



32076   2188585 CTTTCAATTCTATAGTAGATTAAC GAATTACAGTGGTAAGATTACAGTCTTACAGAAAAACCTT spacer 
length: 40 repeater length: 24

32077   2188650 CTTTCAATTCTATAGTAGATTAAC TGTTAATGTTTTGAATAGTGAAATCAATGCAAAAGTTAG spacer 
length: 39 repeater length: 24

32078   2188714 CTTTCAATTCTATAGTAGATTAAC CCTGTGATATCAAATAGAGCAACCCAATTCTCAATGTATT spacer 
length: 40 repeater length: 24

32079   2188779 CTTTCAATTCTATAGTAGATTAAC GGGCAAAATGTCTCATGTATACAGAATAAGTCATTTGGG spacer 
length: 39 repeater length: 24

32080   2188843 CTTTCAATTCTATAGTAGATTAAC AGCAGAATTTAACTACTTTAACTCACAGTGGTGTAATG spacer 
length: 38 repeater length: 24

32081   2188906 CTTTCAATTCTATAGTAGATTAAC ATACACCAGATTTGATTGACAAGTATCTCAAAACTATCTA spacer 
length: 40 repeater length: 24

32082   2188971 CTTTCAATTCTATAGTAGATTAAC GTTGTGATAATTGAATTTGTTGTGAACTACATCCTTGAA spacer 
length: 39 repeater length: 24

32083   2189035 CTTTCAATTCTATAGTAGATTAAC GAGAAAAAAATTGAATTTGATGTGGACGGTATGAAAGTAT spacer 
length: 40 repeater length: 24

32084   2189100 CTTTCAATTCTATAGTAGATTAAC TACAATTTAGAATATAAAGTCGGAGAACAGAGAATTGT spacer 
length: 38 repeater length: 24

32085   2189163 CTTTCAATTCTATAGTAGATTAAC ACGGGTCGGGGAACACAGCGGACTTAGTCCGCGATCGGG spacer 
length: 39 repeater length: 24

32086   2189227 CTTTCAATTCTATAGTAGATTAAC GAACAGATGGGCCAGTTTTATAATTTTTCGCGTTATATC spacer 
length: 39 repeater length: 24

32087   2189291 CTTTCAATTCTATAGTAGATTAAC CATCATTCAACAATGACATATTGATTATAGCGTTAATT spacer 
length: 38 repeater length: 24

32088   2189354 CTTTCAATTCTATAGTAGATTAAC TGATTCTAATTGTGTTGGATTCCAAATTTGAGTTTTTTAATAG spacer 
length: 43 repeater length: 24

32089   2189422 CTTTCAATTCTATAGTAGATTAAC AAGACCGCGTTCAAAATTTTCTAAGTATAAGTCCATTCCTAA spacer 
length: 42 repeater length: 24

32090   2189489 CTTTCAATTCTATAGTAGATTAAC GCGGATAGAAGTCAGGGAGGATAAAGATAGAAATAGAAAGC spacer 
length: 41 repeater length: 24

32091   2189555 CTTTCAATTCTATAGTAGATTAAC TTGCCACTGGTGTCCCATCTACCAACTTAGTTTTCAAAA spacer 
length: 39 repeater length: 24

32092   2189619 CTTTCAATTCTATAGTAGATTAAC CTAAAAGTTTTGAAGGAGCATGGCTTCGACGCGAAAATAC spacer 
length: 40 repeater length: 24

32093   2189684 CTTTCAATTCTATAGTAGATTAAC TTAACAGGATATCCGATCCACTCTGATTCTATTATGTAAT spacer 
length: 40 repeater length: 24

32094   2189749 CTTTCAATTCTATAGTAGATTAAC TGTTTATCTGAAGTATGACAGAGAAGGCATGGTAATGA spacer 
length: 38 repeater length: 24

32095   2189812 CTTTCAATTCTATAGTAGATTAAC TTGATATTGTTGTAGATTTTGTTGTAACTGCTGGGCGTAA spacer 
length: 40 repeater length: 24

32096   2189877 CTTTCAATTCTATAGTAGATTAAC CCCACTGTAGAAACGACATACTAAAAATTTTGAAAGAAC spacer 
length: 39 repeater length: 24

32097   2189941 CTTTCAATTCTATAGTAGATTAAC AAAAATAGAATGCCTTTAGGGTGAAACCCCGCCTGGGGT spacer 
length: 39 repeater length: 24

32098   2190005 CTTTCAATTCTATAGTAGATTAAC TTCTTTCTAGAGGTCACTTCATCTAACTATGATAATAT spacer 
length: 38 repeater length: 24

32099   2190068 CTTTCAATTCTATAGTAGATTAAC AATTTTTGCTCTCCCTTTTTCAATATATGCATTAAATATT spacer 
length: 40 repeater length: 24

32100   2190133 CTTTCAATTCTATAGTAGATTAAC AATAAATTAACTGTATATTTATCTCCCCCCGCGGTAA spacer 
length: 37 repeater length: 24

32101   2190195 CTTTCAATTCTATAGTAGATTAAC ATAGTAACGATATAAACACTTACCACAGACCCCATTTT spacer 
length: 38 repeater length: 24

32102   2190258 CTTTCAATTCTATAGTAGATTAAC ATAATGTATGTGATGATGGAAGCAGTAAAATCATTGTT spacer 
length: 38 repeater length: 24

32103   2190321 CTTTCAATTCTATAGTAGATTAAC TTTCCTTGATAAATATTGATGAAGGTAGAACATTAATT spacer 
length: 38 repeater length: 24

32104   2190384 CTTTCAATTCTATAGTAGATTAAC CGTATTGGCTTGGAAAGGCAATCCTATTCGCTACTAAGT spacer 
length: 39 repeater length: 24

32105   2190448 CTTTCAATTCTATAGTAGATTAAC GGCAATTTTATCTTTTTTCTCGAATATCCCAGCAAATAAT spacer 
length: 40 repeater length: 24

32106   2190513 CTTTCAATTCTATAGTAGATTAAC ACAGTTTGTAACGTAGGTCCTGTATAAAGTGGAGCTT spacer 
length: 37 repeater length: 24

32107   2190575 CTTTCAATTCTATAGTAGATTAAC ATGAAGCTGATTCATTTATTCCAATGAGGGCAGAAAAA spacer 
length: 38 repeater length: 24

32108   2190638 CTTTCAATTCTATAGTAGATTAAC ATTTTAGCATTTGCTAAGTCTTCCTTAGGTGCTAAGTTTTC spacer 
length: 41 repeater length: 24

32109   2190704 CTTTCAATTCTATAGTAGATTAAC CTGAAAATAGTTGCAGGCATACTCCCACAAACAATTGAA spacer 
length: 39 repeater length: 24

32110   2190768 CTTTCAATTCTATAGTAGATTAAC AAAGTGACATAGAAAGTGAGTCAAAAACAAATCAAAATGACTCA spacer 
length: 44 repeater length: 24

32111   2190837 CTTTCAATTCTATAGTAGATTAAC AAAACAAGGTGACGTGATTTTAGACCCTTTCGCGGGG spacer 



length: 37 repeater length: 24
32112   2190899 CTTTCAATTCTATAGTAGATTAAC GGGACATCATGACTACCCATACTACCATATGCCATAACAA spacer 

length: 40 repeater length: 24
32113   2190964 CTTTCAATTCTATAGTAGATTAAC CACTAGATTTTGAGCTTTTTCAACAAGCTTGAAATTTATGCC spacer 

length: 42 repeater length: 24
32114   2191031 CTTTCAATTCTATAGTAGATTAAC CTTATTTCCTAGAAGTCACCAGTAGTAAATATGACAATAT spacer 

length: 40 repeater length: 24
32115   2191096 CTTTCAATTCTATAGTAGATTAAC AAGGCTATCTTTTTAGCACAAGTCTAGAAGACATCTTTTT spacer 

length: 40 repeater length: 24
32116   2191161 CTTTCAATTCTATAGTAGATTAAC TATTTAAAGCCGGAAGATGGAAAACCAGATCATATCTA spacer 

length: 38 repeater length: 24
32117   2191224 CTTTCAATTCTATAGTAGATTAAC ATACGAGTAGGGCGTTGCGTTTATTACTACTGAAGTCA spacer 

length: 38 repeater length: 24
32118   2191287 CTTTCAATTCTATAGTAGATTAAC GGAACGATTGCGATAATTGCGTTCCCCTATGTGAGAGGCTGT spacer 

length: 42 repeater length: 24
32119   2191354 CTTTCAATTCTATAGTAGATTAAC ATCCACAGTCTTTATTGGCATTCATTAATGCAGTACAGA spacer 

length: 39 repeater length: 24
32120   2191418 CTTTCAATTCTATAGTAGATTAAC TAATATTACTCTAAATGCATATCCCATTATGAATAAGCTAA spacer 

length: 41 repeater length: 24
32121   2191484 CTTTCAATTCTATAGTAGATTAAC AAGGTGAGGTGAAAAAGAATGTTCCCAATTAAGATAGGAA spacer 

length: 40 repeater length: 24
32122   2191549 CTTTCAATTCTATAGTAGATTAAC TCAGTTCTGGAAAAACTAAGTAGACAAGACTAGATAAGAGCTT spacer 

length: 43 repeater length: 24
32123   2191617 CTTTCAATTCTATAGTAGATTAAC GAAGAGGAAGTTGAAGTAGTAGGTGGTGTTATTATGATTG spacer 

length: 40 repeater length: 24
32124   2191682 CTTTCAATTCTATAGTAGATTAAC TAAACAAAGGCTCTATGATCCCTCACCAGGCGGATTAAATG spacer 

length: 41 repeater length: 24
32125   2191748 CTTTCAATTCTATAGTAGATTAAC TTAATAGCCCCACCAACGCTTAATATAGTCACTAGTAGTAT spacer 

length: 41 repeater length: 24
32126   2191814 CTTTCAATTCTATAGTAGATTAAC AGGAGCATGTTGCTGAGTACAATAATGTTGCAATGAAGGCT
32127   
32128   
32129   crispr 7
32130   2236461 GTAACAACTCAAAGAAACTAAAAC GCTCTAGCTCCCCATAGGGAACCTTTAGGCTTATCG spacer length: 

36 repeater length: 24
32131   2236522 GTAACAACTCAAAGAAACTAAAAC TATAAACTTTGGCTGTACTGACGAGATAAAGAATT spacer length: 

35 repeater length: 24
32132   2236582 GTAACAACTCAAAGAAACTAAAAC AAATTCAATTTTTACATGTTCGCATGCTACTATA spacer length: 

34 repeater length: 24
32133   2236641 GTAACAACTCAAAGAAACTAAAAC ATATTTGTAATCCAGGTGGGGTTGGGTCGCTTTGAG spacer length: 

36 repeater length: 24
32134   2236702 GTAACAACTCAAAGAAACTAAAAC TATAAAGTGTTAAAACTGCTGTATTCCACATTCCA spacer length: 

35 repeater length: 24
32135   2236762 GTAACAACTCAAAGAAACTAAAAC AGATTATCTGAACCATTTATAGGCATAAATCCTTC spacer length: 

35 repeater length: 24
32136   2236822 GTAACAACTCAAAGAAACTAAAAC GTTCTAGTTCAAAAAGGTTAGGTTTTGCTTCTGGTA spacer length: 

36 repeater length: 24
32137   2236883 GTAACAACTCAAAGAAACTAAAAC TTATCAAACTCGTCGATAGTTAGCACTGTCGGCT spacer length: 

34 repeater length: 24
32138   2236942 GTAACAACTCAAAGAAACTAAAAC TATAAGCTCTTTCTCAATCTTTTCTGTTCTTCTT spacer length: 

34 repeater length: 24
32139   2237001 GTAACAACTCAAAGAAACTAAAAC AACGGGCTGCTAAGAAATGCCATAAGCAAATCATTA spacer length: 

36 repeater length: 24
32140   2237062 GTAACAACTCAAAGAAACTAAAAC GTACATCTAGTTTTGTTACGCCTAGTAAAACTGG spacer length: 

34 repeater length: 24
32141   2237121 GTAACAACTCAAAGAAACTAAAAC TGGGCTCGTAGTTTGCGTGTTAATGATCGTCATATCAG spacer 

length: 38 repeater length: 24
32142   2237184 GTAACAACTCAAAGAAACTAAAAC TCTGAGAATTGCTTTATAGCAAAGCGAATCCC spacer length: 32 

repeater length: 24
32143   2237241 GTAACAACTCAAAGAAACTAAAAC TTCTCAGATAAGCTGGGGGATCTGCTGGAAAGA spacer length: 33 

repeater length: 24
32144   2237299 GTAACAACTCAAAGAAACTAAAAC ATCATCGTAAACATCGTAAGTATTATGTACACT spacer length: 33 

repeater length: 24
32145   2237357 GTAACAACTCAAAGAAACTAAAAC CTAACAGTTCCGTAGTTCTCATAGTTCTTATAGTT spacer length: 

35 repeater length: 24
32146   2237417 GTAACAACTCAAAGAAACTAAAAC ACACAATCTGTTTACATAAATGTCCTAAGAATGCCAAA spacer 

length: 38 repeater length: 24
32147   2237480 GTAACAACTCAAAGAAACTAAAAC ATGGGAGAACACCAGATTTTGTATTCATGCTAGG spacer length: 

34 repeater length: 24
32148   2237539 GTAACAACTCAAAGAAACTAAAAC AATTCTACCATTATTCCTGTGTATAAGCCATCGAAA spacer length: 

36 repeater length: 24



32149   2237600 GTAACAACTCAAAGAAACTAAAAC ATAATATTTTGATGCAAACTCTAGTATCTCTTTAA spacer length: 
35 repeater length: 24

32150   2237660 GTAACAACTCAAAGAAACTAAAAC AACTGCATATCCTTTACTTTCCAAAAACTCTCTTAG spacer length: 
36 repeater length: 24

32151   2237721 GTAACAACTCAAAGAAACTAAAAC TGCAAGTACTTTATCTCCTAGGTTTCCTGCTACAA spacer length: 
35 repeater length: 24

32152   2237781 GTAACAACTCAAAGAAACTAAAAC TATAAAAATTATGGGAAAAAAGGGATTGACTTTT spacer length: 
34 repeater length: 24

32153   2237840 GTAACAACTCAAAGAAACTAAAAC TAGTCTTACACTCAACCTAAAATTCTGAAGATAAT spacer length: 
35 repeater length: 24

32154   2237900 GTAACAACTCAAAGAAACTAAAAC AACATTAATTATACGAGGAAGTACAATACTGCTAT
32155   
32156   
32157   crispr 8
32158   2196508 GTTAATCTACTATAGAATTGAAAG TTTGGTAGGCGACTATAACAGTCTTTTGGCGAATACC spacer 

length: 37 repeater length: 24
32159   2196570 GTTAATCTACTATAGAATTGAAAG AAAAGGAGGTCTTCAGTGGCAAAAATATTATCAAAATGG spacer 

length: 39 repeater length: 24
32160   2196634 GTTAATCTACTATAGAATTGAAAG CCAAGATTCTGTATTACAATTTTATCGGAACAAACAAA spacer 

length: 38 repeater length: 24
32161   2196697 GTTAATCTACTATAGAATTGAAAG AATAGCCTCTATAATTTTCTCATTTAGTTTATCTCCATGAGTATTAA 

spacer length: 47 repeater length: 24
32162   2196769 GTTAATCTACTATAGAATTGAAAG GTAAGTAGAAATACAAGTAATTCCTCTCCAGAAATAATTG spacer 

length: 40 repeater length: 24
32163   2196834 GTTAATCTACTATAGAATTGAAAG TTCCAAACAATATAAATATCTCCATTTTCTTTAAG spacer length: 

35 repeater length: 24
32164   2196894 GTTAATCTACTATAGAATTGAAAG TTTCTATTATCATAATACTCTTCAATTTCTCGTGATG spacer 

length: 37 repeater length: 24
32165   2196956 GTTAATCTACTATAGAATTGAAAG ATATTACTTAGTGAGATTGAAACTCAATTTGCACTAGAGAT spacer 

length: 41 repeater length: 24
32166   2197022 GTTAATCTACTATAGAATTGAAAG TTATATTCTGTCAAGCCGTGGCGGTTCATTCGAATTGA spacer 

length: 38 repeater length: 24
32167   2197085 GTTAATCTACTATAGAATTGAAAG TTGGTCTTTTTTCAACATCTACTAACATTATTTTTCTA spacer 

length: 38 repeater length: 24
32168   2197148 GTTAATCTACTATAGAATTGAAAG TCTAAATTTTCAATAAAAGATCCCAATGGTATTAACATTAAT spacer 

length: 42 repeater length: 24
32169   2197215 GTTAATCTACTATAGAATTGAAAG CTAAAAAATCAATACTTTAAATACTCGCATGCCACAATT spacer 

length: 39 repeater length: 24
32170   2197279 GTTAATCTACTATAGAATTGAAAG ACTTTATATAATGTAAAAAGTATTGCGGAAAATATTATACAA spacer 

length: 42 repeater length: 24
32171   2197346 GTTAATCTACTATAGAATTGAAAG TTTTCTTTATCTACATCACCGATTACACGCTGGTTCA spacer 

length: 37 repeater length: 24
32172   2197408 GTTAATCTACTATAGAATTGAAAG TCATATATCAATATTTTATAAATTATCATTTATAAATA spacer 

length: 38 repeater length: 24
32173   2197471 GTTAATCTACTATAGAATTGAAAG TAATCTAAATATATCCTAACAAACTGAGGTTCCTGAG spacer 

length: 37 repeater length: 24
32174   2197533 GTTAATCTACTATAGAATTGAAAG AAAGACAGAAAATCAAAGATAATGGATATTGTAATATTGCAC spacer 

length: 42 repeater length: 24
32175   2197600 GTTAATCTACTATAGAATTGAAAG TTTGGAGGATAATATAATGCAAATCCCCAATATAGATATACATAAT 

spacer length: 46 repeater length: 24
32176   2197671 GTTAATCTACTATAGAATTGAAAG GCTGAGTACAATAATGTTGCAATGAAGGCTAAAGAAGAAGGACATG
32177   
32178   
32179   crispr 9
32180   2217040 GTTTTAGTTTCTTTTTGTTGCTAC TTCTTTTTCCTCCATTTTCCCATCACCAACA spacer length: 31 

repeater length: 24
32181   2217096 GTTTTAGTTTCTTTTTGTTGCTAC CGCCTGCCGATTCCTCAGCAGCCTTTAGTGCTTTTGTCAGCCTTGGTA 

spacer length: 48 repeater length: 24
32182   2217169 GTTTTAGTTTCTTTTTGTTGCTAC GATGTAGAGAAGATGTTATGCGCATATGCCGAACAAGAAAAAGACATT
32183   
32184   
32185   crispr 10
32186   2180078 CTTTCAATTCCTTTCTGGATACTAC TAATCTTAGTGATGTAAAATCGGTGATGAGTAAAGACG spacer 

length: 38 repeater length: 25
32187   2180142 CTTTCAATTCCTTTCTGGATACTAC ACAGACTTATTGAGTTATATCAACTGTACGGCTATGAA spacer 

length: 38 repeater length: 25
32188   2180206 CTTTCAATTCCTTTCTGGATACTAC ATAGATTAACAAAATGAGCAAATAATTCTACCTGATTT spacer 

length: 38 repeater length: 25
32189   2180270 CTTTCAATTCCTTTCTGGATACTAC ATATGCTGATATACTATGGATATTTTACTATTGAGCGATT spacer 

length: 40 repeater length: 25
32190   2180336 CTTTCAATTCCTTTCTGGATACTAC TATTACTTCTGTTTTTTCAGTGTATTCTAGTGTAAGCTAA spacer 



length: 40 repeater length: 25
32191   2180402 CTTTCAATTCCTTTCTGGATACTAC AGTGGGGACAAGTGCATAGTGGCGGGGTGTTGCCGTGCG spacer 

length: 39 repeater length: 25
32192   2180467 CTTTCAATTCCTTTCTGGATACTAC TTTATGTTAATGGAAATACTCCAACTTCAGATTATTATA spacer 

length: 39 repeater length: 25
32193   2180532 CTTTCAATTCCTTTCTGGATACTAC ATATGAGTTGATCCAGAGAGTTTACGATAAGACAAAAA spacer 

length: 38 repeater length: 25
32194   2180596 CTTTCAATTCCTTTCTGGATACTAC GCACTGGAGCCGATTACTTATTGGGTCTATCGAGTGTCA spacer 

length: 39 repeater length: 25
32195   2180661 CTTTCAATTCCTTTCTGGATACTAC GTGGATCGGATTAAGTAGTGAAGAGTGGGAGATAGCCC spacer 

length: 38 repeater length: 25
32196   2180725 CTTTCAATTCCTTTCTGGATACTAC AAAGAAAAATTCGATGACAATATAGCATTGTTATTGTC spacer 

length: 38 repeater length: 25
32197   2180789 CTTTCAATTCCTTTCTGGATACTAC GAGAATATAAATTAACCTTGCTACGCTTACTTTCATTT spacer 

length: 38 repeater length: 25
32198   2180853 CTTTCAATTCCTTTCTGGATACTAC TAGTAATTATAATAATTATTGGCTATCTTCATGGAAAA spacer 

length: 38 repeater length: 25
32199   2180917 CTTTCAATTCCTTTCTGGATACTAC CGGAGATTGATTTGAGTGATGTTAGGTTACTTATTA spacer 

length: 36 repeater length: 25
32200   2180979 CTTTCAATTCCTTTCTGGATACTAC AAGGCGTTTGTTTTAGAATAATAATGAAGATGATATAATAAA spacer 

length: 42 repeater length: 25
32201   2181047 CTTTCAATTCCTTTCTGGATACTAC TCTGAAGATATCAACGATTCTTCATGCATACAGTATCT spacer 

length: 38 repeater length: 25
32202   2181111 CTTTCAATTCCTTTCTGGATACTAC AAGAAGGACATGTAGATGTAGAGAAGATGTTATGCGCA
32203   
32204   
32205   crispr 11
32206   2172711 CTTTCAATTCCTTTCTGGATGCAAC AATATATTAGATTTGGTGATATTTATTTAGAGGAGTTAA spacer 

length: 39 repeater length: 25
32207   2172776 CTTTCAATTCCTTTCTGGATGCAAC 

GCTTTTGATACAGAAGCCTGGATAAATCAAACTGATAATCTTTCAATTCCTTTTTGGATGCAACGCAAGAAAACAGTACAAATAGG
TCAATTCGAAGTAGAGA spacer length: 103 repeater length: 25

32208   2172905 CTTTCAATTCCTTTCTGGATGCAAC GAAAGGCTAATAACAGATGAGTTTTCTTTCATTTATA spacer 
length: 37 repeater length: 25

32209   2172968 CTTTCAATTCCTTTCTGGATGCAAC AAAATCGTTTTTAAAAGTGGATGCGTGTAGTGTCAAG
32210   
32211   
32212   crispr 12
32213   2226772 TGTTTTAGTTTCTTTGAGTTGTTAC 

ATTCTCCAGACTTTTTTTACTGCTTGGAGAAATGGTTTTAGTTTCTTTGAGTTGTTACACGACATAATAGAATTTAATGGAAATGA
AACAAAAGTTTTAGTTTCTTTGAGTTGTTACAACACCAGCCTTTTCAAATTCATTAACGATTTGT spacer length: 151 
repeater length: 25

32214   2226949 TGTTTTAGTTTCTTTGAGTTGTTAC 
CTGGAATCGGAGGAGGAAAGTGAAGGATTGACTGGTTTTAGTTTCTTTGAGTTGTTACGTCAGTACGTAGTTTTTCTCTTTTTCCG
TTCTCAGTTTTAGTTTCTTTGAGTTGTTACAGACAGAGAAGAGGGAAAATTGGAAAAACGCATAT spacer length: 151 
repeater length: 25

32215   2227126 TGTTTTAGTTTCTTTGAGTTGTTAC GATACCAAATGCAGTGATACCTTTTCCTTTAAACA spacer length: 
35 repeater length: 25

32216   2227187 TGTTTTAGTTTCTTTGAGTTGTTAC TTGATTTTTTCAAAGATGTAAACACGGAAGTTTCA
32217   
32218   
32219   crispr 13
32220   346906 ACATACCTTTCAACAGAAGAAACATTAATCACTCTAGG 

AAAAGTAATAGTAGAACCATTATCGTACCAACCAACAACACGCCCAGTAGGATAAACAATAGTGACAAAATACTGCAAGATATAAC
TTGGCACTATAACTCCAGGGGAAATAATATGCATAATCATTGAAGAATTAAG spacer length: 138 repeater 
length: 38

32221   347083 ACATACCTTTCAACAGAAGAAACATTAATCACTCTAGG 
GAGCGAAATACTGCTATCATTCCTAACCCACTCAGAAACCGTACCATTAGGATAAACAATAGTGACAAAATACTGCAACATATAAC
TTGGCCTTATGATGCCGGAAGAGACAATATGCATAATCATTGAAGAATTAAG spacer length: 138 repeater 
length: 38

32222   347260 ACATACCTTTCAACAGAAGAAACATTAATCACTCTAGG 
AGATGTTATGCGCATATGCCGAACAAGAAAAAGACATTGCAGATACTACTAAGAAGGTAATTAGAAACTTGTAAGCTTCATTATTT
TTTTGTATTACCTATTTTAATCTAGTATAGTTTTTATATTGCCTTATCTTTT

32223   
32224   
32225   crispr 14
32226   347072 AAGAATTAAGGACATACCTTTCAACAGAAGAAACATTAAT 

CACTCTAGGGAGCGAAATACTGCTATCATTCCTAACCCACTCAGAAACCGTACCATTAGGATAAACAATAGTGACAAAATACTGCA
ACATATAACTTGGCCTTATGATGCCGGAAGAGACAATATGCATAATCATT spacer length: 136 repeater 
length: 40

32227   347249 AAGAATTAAGGACATACCTTTCAACAGAAGAAACATTAAT 



CACTCTAGGAAAAGTAATAGTAGAACCATTATCGTACCAACCAACAACACGCCCAGTAGGATAAACAATCGTAACTAGATATTGCA
AAACATACTTAGGCCTTATAACGCTAGGAGAAACAATCTGAACAACCATA spacer length: 136 repeater 
length: 40

32228   347426 AAGAATTAAGGACATACCTTTCAACAGAAGAAACATTAAT 
TAGAGAAGATGTTATGCGCATATGCCGAACAAGAAAAAGACATTGCAGATACTACTAAGAAGGTAATTAGAAACTTGTAAGCTTCA
TTATTTTTTTGTATTACCTATTTTAATCTAGTATAGTTTTTATATTGCCT

32229   
32230   
32231   crispr 15
32232   531825 GCTGAGTACAATAATGTTGCAATGAAGGCTAAAGAAGAAG 

GACATGTAGATGTAGAGAAGATGTTATGCGCATATGCCGAACAAGAAAAAGACATTGCAACTACATCTGCTAGAGTTTTAGCAATG
TTGAAAGATTTTGCTAAGGAGGAGGATGAGGAGCATGT spacer length: 124 repeater length: 40

32233   531990 GCTGAGTACAATAATGTTGCAATGAAGGCTAAAGAAGAAG 
GACATATCGATATTGAATCAATGCTTTGTGCATACGCAGAACAGGAAAAAAGCATAGCTAAAGAGTCTGCTAGAGTTTTAGCAATG
TTGAAAGATTTTGCTAAGGAGGAGGATGAGGAGCATGT spacer length: 124 repeater length: 40

32234   532155 GCTGAGTACAATAATGTTGCAATGAAGGCTAAAGAAGAAG 
ACGAGGAAGTACAATACTGCTATCATTCCTAACCCACTCAGAAACCGTACCATTAGGATAAACAATCGTAACTAGATCATATGGAA
TATAATAAGGTATTATGTATATTTCCTCAAACCAATTA

32235   
32236   
32237   GCA_003201835.1_ASM320183v1_genomic.fna(findCrispr):
32238   START       REPEAT                           

SPACER                                             
32239   crispr 1
32240   213676 CTTTCAACTCTATGGAAGATTAAC ACATACCTACTGTTTCTTGTCTGATAGAACGCATATGT spacer 

length: 38 repeater length: 24
32241   213739 CTTTCAACTCTATGGAAGATTAAC ATACAGAAGAATCTTAGAGCAATTTCTTCACCTATAAGAA spacer 

length: 40 repeater length: 24
32242   213804 CTTTCAACTCTATGGAAGATTAAC GGAAACTTTTGGCGGAGTTTTGCTCCACTGGATTAGATA spacer 

length: 39 repeater length: 24
32243   213868 CTTTCAACTCTATGGAAGATTAAC TGCTAGCGTCTTGGCCTTACATTTTAGGAGCGATAGCAA spacer 

length: 39 repeater length: 24
32244   213932 CTTTCAACTCTATGGAAGATTAAC CATTGGGTTTGTTGCTTTAGTGGGAGGAATCGTCGAGTA spacer 

length: 39 repeater length: 24
32245   213996 CTTTCAACTCTATGGAAGATTAAC AAATGTACTTAGTAACAATAGTATACCAATCATGCCCAG spacer 

length: 39 repeater length: 24
32246   214060 CTTTCAACTCTATGGAAGATTAAC CGATATTATCAAGGTAACATATACAGTATGGGGAAATG spacer 

length: 38 repeater length: 24
32247   214123 CTTTCAACTCTATGGAAGATTAAC AGACGTTTGTACGTCTTCAGCATACGTTAGCCATAATGT spacer 

length: 39 repeater length: 24
32248   214187 CTTTCAACTCTATGGAAGATTAAC AATAATCCAGATAGCTCAACTTGCGGGATTTGGGAAGTT spacer 

length: 39 repeater length: 24
32249   214251 CTTTCAACTCTATGGAAGATTAAC AAAAACCTTGAGGAGTAAAGGCATAGTAATAAGTGATAGA spacer 

length: 40 repeater length: 24
32250   214316 CTTTCAACTCTATGGAAGATTAAC TAGAGGTGAACCTGTGGATTTTAGTAAGAATATTATTG spacer 

length: 38 repeater length: 24
32251   214379 CTTTCAACTCTATGGAAGATTAAC CAATTTAAAGGGTTTGACCACGCGTACTTAGACTCACA spacer 

length: 38 repeater length: 24
32252   214442 CTTTCAACTCTATGGAAGATTAAC CAAAAGAGGTTGGTTGGAAATATTTTTCAACAATAAT spacer length: 

37 repeater length: 24
32253   214504 CTTTCAACTCTATGGAAGATTAAC AAAGAAATATTTAAAAACCCCCAATATTTCTCAGAGAA spacer 

length: 38 repeater length: 24
32254   214567 CTTTCAACTCTATGGAAGATTAAC ATTTCAGATGGTGAACTTGCAGTTAATTTTAAACAATTTT spacer 

length: 40 repeater length: 24
32255   214632 CTTTCAACTCTATGGAAGATTAAC AGAACACATAAGGATATTCTTAGACTCAAATGCAGACAG spacer 

length: 39 repeater length: 24
32256   214696 CTTTCAACTCTATGGAAGATTAAC TAACGTTTTCAATGCATAGCTATTAATTATTTTGTAAAT spacer 

length: 39 repeater length: 24
32257   214760 CTTTCAACTCTATGGAAGATTAAC CAACTTCACCTGGGATACGTGAAAGAGACGAGACGA spacer length: 

36 repeater length: 24
32258   214821 CTTTCAACTCTATGGAAGATTAAC ACGTACCAGCGGATGGTCGGAACTCCTGAACTCGTAAAGT spacer 

length: 40 repeater length: 24
32259   214886 CTTTCAACTCTATGGAAGATTAAC GCGTCGACCATGTCAACGCCCACGCCCCAGCTCATT spacer length: 

36 repeater length: 24
32260   214947 CTTTCAACTCTATGGAAGATTAAC ATTATTATTTAAAATCAGGGTTGAAATTGCAAAACTCAA spacer 

length: 39 repeater length: 24
32261   215011 CTTTCAACTCTATGGAAGATTAAC TCATAGATAATATTGACACTTATAAAAAGAAAACTGCGGA spacer 

length: 40 repeater length: 24
32262   215076 CTTTCAACTCTATGGAAGATTAAC TGTACTGCTCCAGTCACAACGTTGACTATTGCGTTTAAT spacer 

length: 39 repeater length: 24
32263   215140 CTTTCAACTCTATGGAAGATTAAC GGTTCTCTTTAACAGAACCTAACGGTGTCTTCTTAGGT spacer 



length: 38 repeater length: 24
32264   215203 CTTTCAACTCTATGGAAGATTAAC AGGTTTTGAGTTTTTAGAGTCTGGCGATAAGCCAGAAAT spacer 

length: 39 repeater length: 24
32265   215267 CTTTCAACTCTATGGAAGATTAAC TCGAAAAGTTAATTGAGAAGGTAAATTCGAGTAAGAA spacer length: 

37 repeater length: 24
32266   215329 CTTTCAACTCTATGGAAGATTAAC ATGGTGGAGCAGAATACGACTTTAGACTAGAATATA spacer length: 

36 repeater length: 24
32267   215390 CTTTCAACTCTATGGAAGATTAAC TTCCATGTTAGCCTATAGGTATTCTGTTGATGGTACTTTTA spacer 

length: 41 repeater length: 24
32268   215456 CTTTCAACTCTATGGAAGATTAAC CTTATACTCAAACCGACAGAAACAGCATTAATTACTACC spacer 

length: 39 repeater length: 24
32269   215520 CTTTCAACTCTATGGAAGATTAAC 

AAATGGCTCAAAAAAACTCCCCAGTTTAGTGTAGGAACTTTCAACTCTATAGAAGATTAACAGCTGTAAAGTAAAAGCTGCAAAAG
TGAAGAGTTAG spacer length: 97 repeater length: 24

32270   215642 CTTTCAACTCTATGGAAGATTAAC ACATTTTCTACTGCGTCAGCACCGACACCTAACGGTTTT spacer 
length: 39 repeater length: 24

32271   215706 CTTTCAACTCTATGGAAGATTAAC TAGGTTTCAGCACTTTAGGGTATTCTTTTCTCAGCGACG spacer 
length: 39 repeater length: 24

32272   215770 CTTTCAACTCTATGGAAGATTAAC TTAAAAATCGGGGTTTCTTATATGGATAAAGTGAAA spacer length: 
36 repeater length: 24

32273   215831 CTTTCAACTCTATGGAAGATTAAC AAATCATCAGTCGGCGGTTCTAGATAAGCGTTAGTAAACCAT spacer 
length: 42 repeater length: 24

32274   215898 CTTTCAACTCTATGGAAGATTAAC ACGGAGTGGATTATACGTTTATGCTTTATGACGTTGATGAT spacer 
length: 41 repeater length: 24

32275   215964 CTTTCAACTCTATGGAAGATTAAC GATTTGTAATTGATGTAGCTTATTTACAGTAGTAAGG spacer length: 
37 repeater length: 24

32276   216026 CTTTCAACTCTATGGAAGATTAAC GTTTTTTTGGCTATTGATGGAGACGATGATATAAATTGAA spacer 
length: 40 repeater length: 24

32277   216091 CTTTCAACTCTATGGAAGATTAAC AGACTTTATGAATGATAAGCTCAAGATCCTGGACAAACTT spacer 
length: 40 repeater length: 24

32278   216156 CTTTCAACTCTATGGAAGATTAAC ACAATATACAGCACAGTTTACAATGTTAAGTCTTATT spacer length: 
37 repeater length: 24

32279   216218 CTTTCAACTCTATGGAAGATTAAC CCAGCATTTCTTCTACCTGAACGCTGCTACTGGCGTA spacer length: 
37 repeater length: 24

32280   216280 CTTTCAACTCTATGGAAGATTAAC AGCGGGAAAAGCAAAGCAGCTTAGAAAGGAGCAAAGAAA spacer 
length: 39 repeater length: 24

32281   216344 CTTTCAACTCTATGGAAGATTAAC CCGTACTAATCGTGGTTTATATAATATCATTCTTTCTATCGT spacer 
length: 42 repeater length: 24

32282   216411 CTTTCAACTCTATGGAAGATTAAC ACTTGCCTAACTTCATTCTAATTCTTCTAATTCTA spacer length: 
35 repeater length: 24

32283   216471 CTTTCAACTCTATGGAAGATTAAC TATTCTATGGATGGAGAAATATAATGAAATGGATG spacer length: 
35 repeater length: 24

32284   216531 CTTTCAACTCTATGGAAGATTAAC CCATTAAGTATAAGCTTATTATCATTATTACTAACT spacer length: 
36 repeater length: 24

32285   216592 CTTTCAACTCTATGGAAGATTAAC AAAAGGCTAATAAAATGGGGATTTGTAGAAGCTGAAGGTA spacer 
length: 40 repeater length: 24

32286   216657 CTTTCAACTCTATGGAAGATTAAC GGTTGAGGCTAGTGAGGTTCTTCGTAGGTGCACCAACT spacer 
length: 38 repeater length: 24

32287   216720 CTTTCAACTCTATGGAAGATTAAC GTAATTTTCCAACTGTTTTACCAGGAAATCCAATCCACA spacer 
length: 39 repeater length: 24

32288   216784 CTTTCAACTCTATGGAAGATTAAC ATGTTCTCATTATCGTTGGGTGGAATGTAATGAAGCCGT spacer 
length: 39 repeater length: 24

32289   216848 CTTTCAACTCTATGGAAGATTAAC GAATATAAATCAAAATGACAAAATAATTCAAAGGTATAA spacer 
length: 39 repeater length: 24

32290   216912 CTTTCAACTCTATGGAAGATTAAC AGTCATGTATCTCAAAAATGTCGAGTCCTCTCTGGTAACA spacer 
length: 40 repeater length: 24

32291   216977 CTTTCAACTCTATGGAAGATTAAC TGTAGATTATAGTAATAGCATGTGGTGCATGAGACTTC spacer 
length: 38 repeater length: 24

32292   217040 CTTTCAACTCTATGGAAGATTAAC TCCACTGTTGAACCACATCCCCAGAACACTTCGATA spacer length: 
36 repeater length: 24

32293   217101 CTTTCAACTCTATGGAAGATTAAC GCTCTACTAAAAATGTGTTATTGTATTCAATATCCT
32294   
32295   
32296   crispr 2
32297   2183494 GTTAATCTTCCATAGAGTTGAAAG GTTCTCGAACTGTATCCTCTCAACGTCGCTAGCAAACAT spacer 

length: 39 repeater length: 24
32298   2183558 GTTAATCTTCCATAGAGTTGAAAG TTTGACATAAAACTTTTTTATATTTAAACGTTTTAACGGCG spacer 

length: 41 repeater length: 24
32299   2183624 GTTAATCTTCCATAGAGTTGAAAG TATAGTACTATTAGACCTATATGCCATGGAAAACGGGT spacer 

length: 38 repeater length: 24
32300   2183687 GTTAATCTTCCATAGAGTTGAAAG AGTACTAGTAGCTCAGGAGGACCCTAAGTATAATATTC spacer 



length: 38 repeater length: 24
32301   2183750 GTTAATCTTCCATAGAGTTGAAAG CTCCAGACAACACCAAGTAGTAAGGCGTGAACATGCTCA spacer 

length: 39 repeater length: 24
32302   2183814 GTTAATCTTCCATAGAGTTGAAAG AGTGCTGTCCCGCAGCGTCATAAATCACCTTGTTCCCG spacer 

length: 38 repeater length: 24
32303   2183877 GTTAATCTTCCATAGAGTTGAAAG ATTAATACAAAACCAGCTTTTTTATAAATTGTATTTGTATAA spacer 

length: 42 repeater length: 24
32304   2183944 GTTAATCTTCCATAGAGTTGAAAG TTGACTGAGGGACATACTGTAACTTCAGCGTTTGCACTT spacer 

length: 39 repeater length: 24
32305   2184008 GTTAATCTTCCATAGAGTTGAAAG GACTGCAATTGAGCTCCACAGCCCGCCTGGATGGTAGCA spacer 

length: 39 repeater length: 24
32306   2184072 GTTAATCTTCCATAGAGTTGAAAG TAACCATTACGATGTATAGCTGATCGCCTACATTGGCCT spacer 

length: 39 repeater length: 24
32307   2184136 GTTAATCTTCCATAGAGTTGAAAG CAACACTGTGCAAGATATTGCAAAAAAGTTCAACTGC spacer 

length: 37 repeater length: 24
32308   2184198 GTTAATCTTCCATAGAGTTGAAAG TTTCACTCAAATCGCTCTTATTCCCTTCTCCCTTCCATT spacer 

length: 39 repeater length: 24
32309   2184262 GTTAATCTTCCATAGAGTTGAAAG AACGTCGTTTGAGACGCTGACGGTGCCGTGTTGTTATT spacer 

length: 38 repeater length: 24
32310   2184325 GTTAATCTTCCATAGAGTTGAAAG CAGCCTTTTCCCTAAATTTCTTTTCTGTTTTTATTATA spacer 

length: 38 repeater length: 24
32311   2184388 GTTAATCTTCCATAGAGTTGAAAG AAAATATGAATGAGTAGAATTGAATTTTCTCTTATTATA spacer 

length: 39 repeater length: 24
32312   2184452 GTTAATCTTCCATAGAGTTGAAAG AATTTCGGGCTTTGCGCCTGGCCCCTTTTCTAACTCTC spacer 

length: 38 repeater length: 24
32313   2184515 GTTAATCTTCCATAGAGTTGAAAG CATCAACGTTAATGTTATGTGACTCGGCGTACTCTAGCAC spacer 

length: 40 repeater length: 24
32314   2184580 GTTAATCTTCCATAGAGTTGAAAG ATACATTCTTCAGGAGTAACGGTAATATTAAGAACTTCT spacer 

length: 39 repeater length: 24
32315   2184644 GTTAATCTTCCATAGAGTTGAAAG TGGGTCTTATTTTTCATTATTTTTTGTCCTTATAAGCTT
32316   
32317   
32318   crispr 3
32319   2532393 CTTTCAATTCCTTCTTGGATGAAAC AAAAGGTCTAATTCAAAGAAAGAGCGTAAAGGATATCATAA spacer 

length: 41 repeater length: 25
32320   2532460 CTTTCAATTCCTTCTTGGATGAAAC ATTGTAAATGGGTTTAGCCCAAGCATGTTAAGTCAAAATT spacer 

length: 40 repeater length: 25
32321   2532526 CTTTCAATTCCTTCTTGGATGAAAC TTATGAGTTTAAGAGAGACGCCATAAGGAAGCTAATGGAAAAAT 

spacer length: 44 repeater length: 25
32322   2532596 CTTTCAATTCCTTCTTGGATGAAAC AATGAATAAGTATGTGACAAACGGGTTCAGCCCGAGTATGAT spacer 

length: 42 repeater length: 25
32323   2532664 CTTTCAATTCCTTCTTGGATGAAAC ATACTATACGTATCGTATGACGACGGGTTTGAAAAAGACT spacer 

length: 40 repeater length: 25
32324   2532730 CTTTCAATTCCTTCTTGGATGAAAC ACATGATGAATATGAACCGTTTGCAAGCGCTAAATTAGAAA spacer 

length: 41 repeater length: 25
32325   2532797 CTTTCAATTCCTTCTTGGATGAAAC CTGAGGTTATTGTCTTAAAACTTAATGATTTTGATAAGATA spacer 

length: 41 repeater length: 25
32326   2532864 CTTTCAATTCCTTCTTGGATGAAAC TTCTTCTCCTCCGACATGTCTCATTCACCTCTCATATTTAAC spacer 

length: 42 repeater length: 25
32327   2532932 CTTTCAATTCCTTCTTGGATGAAAC CTGTTTATTTCTTTTAATTCCAATAGATTTTTTGTACTGAT spacer 

length: 41 repeater length: 25
32328   2532999 CTTTCAATTCCTTCTTGGATGAAAC CATTTAAATATTAGTTAGGTCTTAATGTAACATGATAAAC spacer 

length: 40 repeater length: 25
32329   2533065 CTTTCAATTCCTTCTTGGATGAAAC AAGTGATGGCAAGGGAAGGCACAAAAATGATGAGTATTG spacer 

length: 39 repeater length: 25
32330   2533130 CTTTCAATTCCTTCTTGGATGAAAC CTTATATCATTCGGCTGTTCCTCTGGGGTCTATAGAAAAA spacer 

length: 40 repeater length: 25
32331   2533196 CTTTCAATTCCTTCTTGGATGAAAC TACAATACGGTTCATTACCAGACGCGTTAATAAAATC spacer 

length: 37 repeater length: 25
32332   2533259 CTTTCAATTCCTTCTTGGATGAAAC TCAAAATAAGTCAAATTTAGATCAACAATTAAATCAAATTT spacer 

length: 41 repeater length: 25
32333   2533326 CTTTCAATTCCTTCTTGGATGAAAC TAAAATCAAGGGGGAAATATGGTTGAGTTTAACAAAGCG spacer 

length: 39 repeater length: 25
32334   2533391 CTTTCAATTCCTTCTTGGATGAAAC ATATCGATTTGTCACATAAGAATTTTGACTTTTTA spacer length: 

35 repeater length: 25
32335   2533452 CTTTCAATTCCTTCTTGGATGAAAC GTCCCTAAGTGAATTACTTAGGGACATAGTGTTTGAATATA spacer 

length: 41 repeater length: 25
32336   2533519 CTTTCAATTCCTTCTTGGATGAAAC TTCCCAAAGAATGCCAATGGGTGGCGGAGCTGGAAAAAAT spacer 

length: 40 repeater length: 25
32337   2533585 CTTTCAATTCCTTCTTGGATGAAAC ATAAATTCATTAACTACCGTAACCGTTGGGCAATATATAACTG spacer 

length: 43 repeater length: 25



32338   2533654 CTTTCAATTCCTTCTTGGATGAAAC CTTAAAGAAATTGCAAATTGGGTTGGGGCAAGATCATTTA spacer 
length: 40 repeater length: 25

32339   2533720 CTTTCAATTCCTTCTTGGATGAAAC ATAATGACATACTAGTAATAGTGTACCCAAGTCTGCATGATA spacer 
length: 42 repeater length: 25

32340   2533788 CTTTCAATTCCTTCTTGGATGAAAC CTACTGAGCTCGAAAGTTTTGGGTGTGCCTCTGGGGTCTA spacer 
length: 40 repeater length: 25

32341   2533854 CTTTCAATTCCTTCTTGGATGAAAC AGTAAGGACTTACAGTGCGGAAACCGGGAAACCGGTGG spacer 
length: 38 repeater length: 25

32342   2533918 CTTTCAATTCCTTCTTGGATGAAAC TTGCTACCTTCATTTGTGAGCCACCTCAACGACAATTATT spacer 
length: 40 repeater length: 25

32343   2533984 CTTTCAATTCCTTCTTGGATGAAAC AGGAGGACTATAAACGCACTATATATTGACGTTGTAATGA spacer 
length: 40 repeater length: 25

32344   2534050 CTTTCAATTCCTTCTTGGATGAAAC ACAAAAAGGGATGGAGGTTTTTTTACAACCTCCTAAAAAAG spacer 
length: 41 repeater length: 25

32345   2534117 CTTTCAATTCCTTCTTGGATGAAAC TCTTCTGCTTCCATAAAATCATATCCAGCAAAAAGTTTTC spacer 
length: 40 repeater length: 25

32346   2534183 CTTTCAATTCCTTCTTGGATGAAAC AGAAAAATTAAAGATAAAATTAGCTAAAGAATAATAAA spacer 
length: 38 repeater length: 25

32347   2534247 CTTTCAATTCCTTCTTGGATGAAAC CTATTTAGTGTCACAATGCAACGACTGGTGTGCAGTTACAA spacer 
length: 41 repeater length: 25

32348   2534314 CTTTCAATTCCTTCTTGGATGAAAC AAGAAATAATTTTACAGTTGTGAGAAAAATTAAGCATAAA spacer 
length: 40 repeater length: 25

32349   2534380 CTTTCAATTCCTTCTTGGATGAAAC AAGGATACGAACGACAAAACAGATCCAGCTATAACAAACG spacer 
length: 40 repeater length: 25

32350   2534446 CTTTCAATTCCTTCTTGGATGAAAC ACAACAACGACTTGAAGCAATTAGGTGACAACGATGATGAGTA spacer 
length: 43 repeater length: 25

32351   2534515 CTTTCAATTCCTTCTTGGATGAAAC AAAAAATCGACGATCGTTTGGAAACCTGCCCGCTATAGA spacer 
length: 39 repeater length: 25

32352   2534580 CTTTCAATTCCTTCTTGGATGAAAC ATGAAATAAAATTACGAGAGTGAGAAATTTGATAAAGAG spacer 
length: 39 repeater length: 25

32353   2534645 CTTTCAATTCCTTCTTGGATGAAAC CTCAACTAAATAATAATAAAAGTAATACACTTCAAATGAACA spacer 
length: 42 repeater length: 25

32354   2534713 CTTTCAATTCCTTCTTGGATGAAAC ACAGCCGAACAGCAAATCTAGAGAATAACGAGACGGTAA spacer 
length: 39 repeater length: 25

32355   2534778 CTTTCAATTCCTTCTTGGATGAAAC CCAAAAATAGAACCGAAAATGATAATGAAAACAATGAAAGAAT spacer 
length: 43 repeater length: 25

32356   2534847 CTTTCAATTCCTTCTTGGATGAAAC CTATCTGGATTGATTTCGGTTCTTATAGAAATTAGACCTTTTTG 
spacer length: 44 repeater length: 25

32357   2534917 CTTTCAATTCCTTCTTGGATGAAAC TAGTAACGAGGCACCAACTACTAAGACTTCAGGAAC spacer 
length: 36 repeater length: 25

32358   2534979 CTTTCAATTCCTTCTTGGATGAAAC TTTAGTCATTATATTACTACTTTTACTTTAACGTAACGTAAA spacer 
length: 42 repeater length: 25

32359   2535047 CTTTCAATTCCTTCTTGGATGAAAC ACAAAAAATGTAATTAAGTATATGCGTAAAAATAGAAGAAAA spacer 
length: 42 repeater length: 25

32360   2535115 CTTTCAATTCCTTCTTGGATGAAAC AATAGAATTCTTTGTATTTTTATTTTTTTCGTTTTTTTA spacer 
length: 39 repeater length: 25

32361   2535180 CTTTCAATTCCTTCTTGGATGAAAC CTTTCAAAGTTTGTATTTGCGAAAATAGAATTAAAAATTTT spacer 
length: 41 repeater length: 25

32362   2535247 CTTTCAATTCCTTCTTGGATGAAAC TTGATAAAGTATACTGCAAAGGTCTACATAATAATCATACAA spacer 
length: 42 repeater length: 25

32363   2535315 CTTTCAATTCCTTCTTGGATGAAAC ACTGTTGCGTTAGAAATTTTGCAAAATGAATTGGAATATAC spacer 
length: 41 repeater length: 25

32364   2535382 CTTTCAATTCCTTCTTGGATGAAAC GCGGTTTTTCGGCTAATAATCTGCCAAACGTCTACAAAT spacer 
length: 39 repeater length: 25

32365   2535447 CTTTCAATTCCTTCTTGGATGAAAC TTAGAACGTAAGGGCGGAAAAGCTCCACTCATTGCAATCCAA spacer 
length: 42 repeater length: 25

32366   2535515 CTTTCAATTCCTTCTTGGATGAAAC TCTGCAATATCGACAGTTGTCTATAGCAATATTTTCGTGA spacer 
length: 40 repeater length: 25

32367   2535581 CTTTCAATTCCTTCTTGGATGAAAC AAAAGGGTTAGTGGACATCGATAAAGATAAAGCAAATAG spacer 
length: 39 repeater length: 25

32368   2535646 CTTTCAATTCCTTCTTGGATGAAAC GAACATTAGTAATAAAATATGAACCAAATTCAACATTATATA spacer 
length: 42 repeater length: 25

32369   2535714 CTTTCAATTCCTTCTTGGATGAAAC CATTTTTATCGATAATAATACAATAAAGTATATTGCTA spacer 
length: 38 repeater length: 25

32370   2535778 CTTTCAATTCCTTCTTGGATGAAAC TCTACTAAAAATGTGTTATTGTATTCAATATCCTTCTA
32371   
32372   
32373   crispr 4
32374   2379287 CTTTCAATTCCTTTTTGGATGAAAC GAACTAGCAAATGCAGGAGGGAAATACGACGAAAGACAAT spacer 

length: 40 repeater length: 25
32375   2379353 CTTTCAATTCCTTTTTGGATGAAAC AGGGGGATATATTACTCCCCCATACCAATGATGTTTAAAG spacer 



length: 40 repeater length: 25
32376   2379419 CTTTCAATTCCTTTTTGGATGAAAC GAGGCTAGGAAGGTCATGTCGTATCACCTACAAGTCGCGAA spacer 

length: 41 repeater length: 25
32377   2379486 CTTTCAATTCCTTTTTGGATGAAAC GTTTGTATTCTGACACCCATTTTTCCCCGTTAAACT spacer 

length: 36 repeater length: 25
32378   2379548 CTTTCAATTCCTTTTTGGATGAAAC ATTATAAAATTCCAGAAGATGAATAGTAGACCGTCAAAG spacer 

length: 39 repeater length: 25
32379   2379613 CTTTCAATTCCTTTTTGGATGAAAC TAGGCCTTTGAGGTCTGCTTTGCTTATTTCATGATTATTTAA spacer 

length: 42 repeater length: 25
32380   2379681 CTTTCAATTCCTTTTTGGATGAAAC CCGTATCATTATATACGTCAGTTAGAAACTCAAATGAATT spacer 

length: 40 repeater length: 25
32381   2379747 CTTTCAATTCCTTTTTGGATGAAAC TCACCTCTTGGGTGGATAGAAGGAGCAATCACAGGCGCAATTTC 

spacer length: 44 repeater length: 25
32382   2379817 CTTTCAATTCCTTTTTGGATGAAAC AAACTATATTTCTCCATCAGTTGTTATAATGTAATAAAT spacer 

length: 39 repeater length: 25
32383   2379882 CTTTCAATTCCTTTTTGGATGAAAC AATAATAATCCGCGTAGATGCTTAGATCTCGGGCTAAATC spacer 

length: 40 repeater length: 25
32384   2379948 CTTTCAATTCCTTTTTGGATGAAAC TTGACCGATGAAGATAAAGCGAAGTTCAGGGAGAAATTAA spacer 

length: 40 repeater length: 25
32385   2380014 CTTTCAATTCCTTTTTGGATGAAAC ATATCTTTTATATTACAATTCATAATAACAAAATCTCAAT spacer 

length: 40 repeater length: 25
32386   2380080 CTTTCAATTCCTTTTTGGATGAAAC TTTGAGCTAATTTTATCGAATTCTCAAGTTTTGCTTGTCC spacer 

length: 40 repeater length: 25
32387   2380146 CTTTCAATTCCTTTTTGGATGAAAC AGTGCAAATTTAATTTCTAGTTTGGTATTAAGCAGTTTTTT spacer 

length: 41 repeater length: 25
32388   2380213 CTTTCAATTCCTTTTTGGATGAAAC ACTACAACATAATCAAAATCCAATTCTTCTAAATAAT spacer 

length: 37 repeater length: 25
32389   2380276 CTTTCAATTCCTTTTTGGATGAAAC ATTTTGTAAAATAGATATTATTTTATCTTTATTTTCAATA spacer 

length: 40 repeater length: 25
32390   2380342 CTTTCAATTCCTTTTTGGATGAAAC CGTAGTAAAGATTAAAGGGTTCGGGCTCGGTAAAGC spacer 

length: 36 repeater length: 25
32391   2380404 CTTTCAATTCCTTTTTGGATGAAAC ACATACGGAATTACCCGACGTTGGTGACACGATAGTAGAAA spacer 

length: 41 repeater length: 25
32392   2380471 CTTTCAATTCCTTTTTGGATGAAAC ATATCTTTTATATTACAATTCATAATAACAAAATCTCAAT spacer 

length: 40 repeater length: 25
32393   2380537 CTTTCAATTCCTTTTTGGATGAAAC TTTGAGCTAATTTTATCGAATTCTCAAGTTTTGCTTGTCC spacer 

length: 40 repeater length: 25
32394   2380603 CTTTCAATTCCTTTTTGGATGAAAC AGTGCAAATTTAATTTCTAGTTTGGTATTAAGCAGTTTTTT spacer 

length: 41 repeater length: 25
32395   2380670 CTTTCAATTCCTTTTTGGATGAAAC ACTACAACATAATCAAAATCCAATTCTTCTAAATAAT spacer 

length: 37 repeater length: 25
32396   2380733 CTTTCAATTCCTTTTTGGATGAAAC ATTTTGTAAAATAGATATTATTTTATCTTTATTTTCAATA spacer 

length: 40 repeater length: 25
32397   2380799 CTTTCAATTCCTTTTTGGATGAAAC CGTAGTAAAGATTAAAGGGTTCGGGCTCGGTAAAGC spacer 

length: 36 repeater length: 25
32398   2380861 CTTTCAATTCCTTTTTGGATGAAAC ACATACGGAATTACCCGACGTTGGTGACACGATAGTAGAAA spacer 

length: 41 repeater length: 25
32399   2380928 CTTTCAATTCCTTTTTGGATGAAAC ATATCTTTTATATTACAATTCATAATAACAAAATCTCAAT spacer 

length: 40 repeater length: 25
32400   2380994 CTTTCAATTCCTTTTTGGATGAAAC TTTGAGCTAATTTTATCGAATTCTCAAGTTTTGCTTGTCC spacer 

length: 40 repeater length: 25
32401   2381060 CTTTCAATTCCTTTTTGGATGAAAC AGTGCAAATTTAATTTCTAGTTTGGTATTAAGCAGTTTTTT spacer 

length: 41 repeater length: 25
32402   2381127 CTTTCAATTCCTTTTTGGATGAAAC ACTACAACATAATCAAAATCCAATTCTTCTAAATAAT spacer 

length: 37 repeater length: 25
32403   2381190 CTTTCAATTCCTTTTTGGATGAAAC ATTTTGTAAAATAGATATTATTTTATCTTTATTTTCAATA spacer 

length: 40 repeater length: 25
32404   2381256 CTTTCAATTCCTTTTTGGATGAAAC CGTAGTAAAGATTAAAGGGTTCGGGCTCGGTAAAGC spacer 

length: 36 repeater length: 25
32405   2381318 CTTTCAATTCCTTTTTGGATGAAAC TTCTAATCATTTTTTATAGTTCAAAACTTTCTCTTG
32406   
32407   
32408   crispr 5
32409   2335232 GTTTCATCCAAAAAGGAATTGAAAG AGAAAAAAATACAAAATCTAGAGAAAATAGCAAATGAAGAG spacer 

length: 41 repeater length: 25
32410   2335299 GTTTCATCCAAAAAGGAATTGAAAG GCAGAAGCCTTACTGCAGATACACAGGGCTTCCTTATCCTA spacer 

length: 41 repeater length: 25
32411   2335366 GTTTCATCCAAAAAGGAATTGAAAG ATTATCTTCACTTATAAAAGTCAAAACACAACCGTATAAT spacer 

length: 40 repeater length: 25
32412   2335432 GTTTCATCCAAAAAGGAATTGAAAG TTTTCCGCATCCTTTGTGCTAATAATATAATTTTGTAACA spacer 

length: 40 repeater length: 25



32413   2335498 GTTTCATCCAAAAAGGAATTGAAAG TTAATTATATAATTATGTTTCTACCCGCGGTTTTATTTTT spacer 
length: 40 repeater length: 25

32414   2335564 GTTTCATCCAAAAAGGAATTGAAAG TCAACGGAGATATAGTTTTTTTTCTTCTTTCAATTCGCG spacer 
length: 39 repeater length: 25

32415   2335629 GTTTCATCCAAAAAGGAATTGAAAG ACTCATAACAACAAACGCAATTTTGACGAAGTTATAC spacer 
length: 37 repeater length: 25

32416   2335692 GTTTCATCCAAAAAGGAATTGAAAG GACTGGAGGGTACTATTCCGCCTATAGCGCTTGGAGAT spacer 
length: 38 repeater length: 25

32417   2335756 GTTTCATCCAAAAAGGAATTGAAAG TCTATTTTCAAAATATATGTGCGTCCCGATATTAATACGG spacer 
length: 40 repeater length: 25

32418   2335822 GTTTCATCCAAAAAGGAATTGAAAG TAACTCGGTAGGATAACTAAGTTAAGTCCGTCCTTTG spacer 
length: 37 repeater length: 25

32419   2335885 GTTTCATCCAAAAAGGAATTGAAAG CCCTTTAGGGGGATGTTTCCTTAATTAAATAATTGGAGAA spacer 
length: 40 repeater length: 25

32420   2335951 GTTTCATCCAAAAAGGAATTGAAAG ATGAATAGCCCTTCCATCGGTTTTGCAAGCATCTCATACCTT spacer 
length: 42 repeater length: 25

32421   2336019 GTTTCATCCAAAAAGGAATTGAAAG TAATTATCAACTTCATTTATATGTATTTTTCAATATATTA spacer 
length: 40 repeater length: 25

32422   2336085 GTTTCATCCAAAAAGGAATTGAAAG TATTAAGAAGAAAAGCTATAAATGCTGAATGAAGATGAAATTA spacer 
length: 43 repeater length: 25

32423   2336154 GTTTCATCCAAAAAGGAATTGAAAG TTTATTTGGGGTTTTTCCCTTTGGGTTATGATTGTTTG spacer 
length: 38 repeater length: 25

32424   2336218 GTTTCATCCAAAAAGGAATTGAAAG ATTACATTCTTTTCACCATGCCTTATGAAGCCTCA spacer length: 
35 repeater length: 25

32425   2336279 GTTTCATCCAAAAAGGAATTGAAAG AAAAGATGTAGTTGAATATGAAATAAATCCTTTAATTTTAG spacer 
length: 41 repeater length: 25

32426   2336346 GTTTCATCCAAAAAGGAATTGAAAG TTCTGCTCCTCATAAAACTTAGCCAATTTATCATCATAACCG spacer 
length: 42 repeater length: 25

32427   2336414 GTTTCATCCAAAAAGGAATTGAAAG TAATAAAATATAGTCTACTTCACTATACATTAAT spacer length: 
34 repeater length: 25

32428   2336474 GTTTCATCCAAAAAGGAATTGAAAG AAATTGCGTATTCCTCTTCTAAAACAAATCACAAAACAA spacer 
length: 39 repeater length: 25

32429   2336539 GTTTCATCCAAAAAGGAATTGAAAG AAATATTCACAGTCTAGTATTAGCATCAGGTGGAAAATCA spacer 
length: 40 repeater length: 25

32430   2336605 GTTTCATCCAAAAAGGAATTGAAAG GCATAAGGGGGAATCTGTATAGCCCAATTATGAGAAAT spacer 
length: 38 repeater length: 25

32431   2336669 GTTTCATCCAAAAAGGAATTGAAAG AACATTAGAAAAAAACGGATATCTTTTAATGGTGAATAAA spacer 
length: 40 repeater length: 25

32432   2336735 GTTTCATCCAAAAAGGAATTGAAAG GTTGTATGGTGAAATATTTGACGAGTTGTCACAAAAATTC spacer 
length: 40 repeater length: 25

32433   2336801 GTTTCATCCAAAAAGGAATTGAAAG TTAATTATATAATTATGTTTCTACCCGCGGTTTTA spacer length: 
35 repeater length: 25

32434   2336862 GTTTCATCCAAAAAGGAATTGAAAG ATGAAAGAATCATTATGAGTGATATAGACCCAATTATTGTTA spacer 
length: 42 repeater length: 25

32435   2336930 GTTTCATCCAAAAAGGAATTGAAAG ATAGAAATATCAACAACATACGGCAATGCCACAGTACTT spacer 
length: 39 repeater length: 25

32436   2336995 GTTTCATCCAAAAAGGAATTGAAAG AAAAAAGTTGTTAAATGAAGTAGACCTATTTGCTATAAATA spacer 
length: 41 repeater length: 25

32437   2337062 GTTTCATCCAAAAAGGAATTGAAAG AGTACCTCTAGAATATTTACAATTTACTCCTAATATATCGG spacer 
length: 41 repeater length: 25

32438   2337129 GTTTCATCCAAAAAGGAATTGAAAG TTAAAATTGATAAGAAACGATACAATTGAGATATTCAATA spacer 
length: 40 repeater length: 25

32439   2337195 GTTTCATCCAAAAAGGAATTGAAAG AAATATTTTGTGAATATGAATAATATAATATCAACCATTCA spacer 
length: 41 repeater length: 25

32440   2337262 GTTTCATCCAAAAAGGAATTGAAAG TCGGGTTTAACATCGTCAGTAGCATAAGGGCATACCGAGTT spacer 
length: 41 repeater length: 25

32441   2337329 GTTTCATCCAAAAAGGAATTGAAAG CCGAAACATAACTATCTAATGCATACAAGAACTGATTTA spacer 
length: 39 repeater length: 25

32442   2337394 GTTTCATCCAAAAAGGAATTGAAAG TGCTTACCGAAGAGAAATGTTGTTATGTCAAAACCCTGGAA spacer 
length: 41 repeater length: 25

32443   2337461 GTTTCATCCAAAAAGGAATTGAAAG TTCCTCTTTCCGCCTTTCAACAGAAGATTAATGATGTGA spacer 
length: 39 repeater length: 25

32444   2337526 GTTTCATCCAAAAAGGAATTGAAAG ATCTGTATTGCGATCTCAATCGCCCTCATTAATATATTAT spacer 
length: 40 repeater length: 25

32445   2337592 GTTTCATCCAAAAAGGAATTGAAAG TCTATTAGCTCATCAAGCTTTGTTTTAACGTAATCCCTTAT spacer 
length: 41 repeater length: 25

32446   2337659 GTTTCATCCAAAAAGGAATTGAAAG GCTCTAAAGTCTTCAAATGCCAGCACTTCTTTCCGAAGCTC spacer 
length: 41 repeater length: 25

32447   2337726 GTTTCATCCAAAAAGGAATTGAAAG ATATATACAAATTACTGGCACTAGGAGCGATAGAGACCA spacer 
length: 39 repeater length: 25

32448   2337791 GTTTCATCCAAAAAGGAATTGAAAG CTTAATAGTGTTCGTGCTAACATTAATGATAGTAGGAC spacer 



length: 38 repeater length: 25
32449   2337855 GTTTCATCCAAAAAGGAATTGAAAG CTTCCCAACACTGTCATAGTATTTGGGGAGACAAAGACATAC spacer 

length: 42 repeater length: 25
32450   2337923 GTTTCATCCAAAAAGGAATTGAAAG ATATACCATATGAGGACATTAGGGCAACTAATAAAGAGGAAA spacer 

length: 42 repeater length: 25
32451   2337991 GTTTCATCCAAAAAGGAATTGAAAG AAATCGGTCTCCTCGTAGTAAGTAGGGTAATCAGCGTTCACCAGGTAA 

spacer length: 48 repeater length: 25
32452   2338065 GTTTCATCCAAAAAGGAATTGAAAG ATTCGTTTTTGGCTAACTGCTTTAGTGTTTCTATATG spacer 

length: 37 repeater length: 25
32453   2338128 GTTTCATCCAAAAAGGAATTGAAAG CTGTTTATAAAAGATGTCTATAAGGACTTACCGATCCTTCA spacer 

length: 41 repeater length: 25
32454   2338195 GTTTCATCCAAAAAGGAATTGAAAG AACTTTACATCTGCGGTGAAGTAATCTCCACCAGTTAGCCG spacer 

length: 41 repeater length: 25
32455   2338262 GTTTCATCCAAAAAGGAATTGAAAG TTCCGCTCTGAGCAGGATCGAGATGTTAGCGACAAATGA spacer 

length: 39 repeater length: 25
32456   2338327 GTTTCATCCAAAAAGGAATTGAAAG TCTTCTGTTACATACTTTATGACGTAGTTGAGGCTAAGCCC spacer 

length: 41 repeater length: 25
32457   2338394 GTTTCATCCAAAAAGGAATTGAAAG TTCAACTCCAGAAAAGTGTAGGAGAAAACGGTTGCAT spacer 

length: 37 repeater length: 25
32458   2338457 GTTTCATCCAAAAAGGAATTGAAAG TAGACTTTACACGTACCGTCCTTAAGCTTCATTACAATTCT spacer 

length: 41 repeater length: 25
32459   2338524 GTTTCATCCAAAAAGGAATTGAAAG TGAAAAAAGAAGATTAACTTTTTTCAGGTGTCAAAATCTATA spacer 

length: 42 repeater length: 25
32460   2338592 GTTTCATCCAAAAAGGAATTGAAAG TTCTTTATTTATCTCCTTATAATACCCTCCCCTAATTAATT spacer 

length: 41 repeater length: 25
32461   2338659 GTTTCATCCAAAAAGGAATTGAAAG ACAAACTTGTATCACAGTATGGACAGGATAGAACAGTGATA spacer 

length: 41 repeater length: 25
32462   2338726 GTTTCATCCAAAAAGGAATTGAAAG AGTGCAGACCTAAGTGCGTTCATGATAGCAACAGTTAC spacer 

length: 38 repeater length: 25
32463   2338790 GTTTCATCCAAAAAGGAATTGAAAG TCAAATATTGCATCCCAATTTATGAATGACGCTTATTCATT spacer 

length: 41 repeater length: 25
32464   2338857 GTTTCATCCAAAAAGGAATTGAAAG CCCTGAAACTAAGATATTGTTGAATTATTTCCAAAAGTACTTG spacer 

length: 43 repeater length: 25
32465   2338926 GTTTCATCCAAAAAGGAATTGAAAG CTGTTTTAAAACATCATAAATCTCTTTCTCGATTGTAATCA spacer 

length: 41 repeater length: 25
32466   2338993 GTTTCATCCAAAAAGGAATTGAAAG TTTAATCTAGACGACTTTTACGAAAACAACTTCAGGAAAAA spacer 

length: 41 repeater length: 25
32467   2339060 GTTTCATCCAAAAAGGAATTGAAAG GATTTATATTCTGATTTATATATTCTGAACAATAAACTTAT
32468   
32469   
32470   crispr 6
32471   2390451 ATTTGTAGAAATCCTTAGAGGACTTGAAAC CTCACAATATAACATATGTCAAAACTCATATTTAAA spacer 

length: 36 repeater length: 30
32472   2390518 ATTTGTAGAAATCCTTAGAGGACTTGAAAC TCGCGTCGCCGTTAGGGTGAAAACATGGCTAAAGTAAAG 

spacer length: 39 repeater length: 30
32473   2390588 ATTTGTAGAAATCCTTAGAGGACTTGAAAC AAGAGGCGGAAGAAATGAAATATGAACAATTAATAACAA 

spacer length: 39 repeater length: 30
32474   2390658 ATTTGTAGAAATCCTTAGAGGACTTGAAAC CAAGATAACGGAATAGACGTAGAACCGTTCATGAGT spacer 

length: 36 repeater length: 30
32475   2390725 ATTTGTAGAAATCCTTAGAGGACTTGAAAC CTTTTTTAGAAAAAAATTCACCAAAACTTGATGCT spacer 

length: 35 repeater length: 30
32476   2390791 ATTTGTAGAAATCCTTAGAGGACTTGAAAC AAATTTGTTTCACAACCGTCATAAAAATCGTCAAG spacer 

length: 35 repeater length: 30
32477   2390857 ATTTGTAGAAATCCTTAGAGGACTTGAAAC ATCACTAAGCTTTAGTTCTTGTAATACATCTTCAATA spacer 

length: 37 repeater length: 30
32478   2390925 ATTTGTAGAAATCCTTAGAGGACTTGAAAC GATTCTACTTAAAAAATCTTCAAATTCTCCTAATA spacer 

length: 35 repeater length: 30
32479   2390991 ATTTGTAGAAATCCTTAGAGGACTTGAAAC GGAATACCGTTTACAATTTTGACTATATCTGAAAA spacer 

length: 35 repeater length: 30
32480   2391057 ATTTGTAGAAATCCTTAGAGGACTTGAAAC ACAAATCTATTTTCGACCATAATCTTATTTTTATTT spacer 

length: 36 repeater length: 30
32481   2391124 ATTTGTAGAAATCCTTAGAGGACTTGAAAC CACCTGCGAGCTTGTAAATCGTAGGAATGATGTCGA spacer 

length: 36 repeater length: 30
32482   2391191 ATTTGTAGAAATCCTTAGAGGACTTGAAAC TCAACGTGACCTGGCGACGTATTATATCCCGCATAA spacer 

length: 36 repeater length: 30
32483   2391258 ATTTGTAGAAATCCTTAGAGGACTTGAAAC TAATGATAATAATGACAAGTAGAGGGTGAGAGAATGAGC 

spacer length: 39 repeater length: 30
32484   2391328 ATTTGTAGAAATCCTTAGAGGACTTGAAAC TAGTATGACGTTGGAAGACGTGTTCTACTGGATT spacer 

length: 34 repeater length: 30
32485   2391393 ATTTGTAGAAATCCTTAGAGGACTTGAAAC CGACTTTAAGAACGGTACAAAAACGCTAATGTTGT spacer 

length: 35 repeater length: 30



32486   2391459 ATTTGTAGAAATCCTTAGAGGACTTGAAAC AAAAGAGAAAAAGAAAAATAAAAAGAGAAATGA spacer 
length: 33 repeater length: 30

32487   2391523 ATTTGTAGAAATCCTTAGAGGACTTGAAAC AAATATAGAATAAATATTCCATTAAGATAATAA spacer 
length: 33 repeater length: 30

32488   2391587 ATTTGTAGAAATCCTTAGAGGACTTGAAAC AACGTATATAAAAGCTTTTGCTTTTATTTCAATTT spacer 
length: 35 repeater length: 30

32489   2391653 ATTTGTAGAAATCCTTAGAGGACTTGAAAC AATATTGTAAATAAGTACTTATTAAAAGATATAATAA spacer 
length: 37 repeater length: 30

32490   2391721 ATTTGTAGAAATCCTTAGAGGACTTGAAAC TATAGTTATGCAATATAGAAGTTATAATTTAATAA spacer 
length: 35 repeater length: 30

32491   2391787 ATTTGTAGAAATCCTTAGAGGACTTGAAAC CAAATATAGCAATAATATTTTTTCGGCATTCATATCAC spacer 
length: 38 repeater length: 30

32492   2391856 ATTTGTAGAAATCCTTAGAGGACTTGAAAC GAAAATATGGATATCCACTTTCATGCCCTATGCGG spacer 
length: 35 repeater length: 30

32493   2391922 ATTTGTAGAAATCCTTAGAGGACTTGAAAC CCGCTGTAGCAACTGAGTTTCCGCTGAGAAGGAGGG spacer 
length: 36 repeater length: 30

32494   2391989 ATTTGTAGAAATCCTTAGAGGACTTGAAAC CCCAACCCATAGGGAACCAAGGTATTTCGATCAG spacer 
length: 34 repeater length: 30

32495   2392054 ATTTGTAGAAATCCTTAGAGGACTTGAAAC ACGAGTTCGGTAGTGAGAAGAGATGGGTGGTCTC spacer 
length: 34 repeater length: 30

32496   2392119 ATTTGTAGAAATCCTTAGAGGACTTGAAAC CGTCACCAGGTGTAGTCGATAAAATTTCACCAACAACG spacer 
length: 38 repeater length: 30

32497   2392188 ATTTGTAGAAATCCTTAGAGGACTTGAAAC CATCTGCACAAAACAATTATGAATGTCAATAAAAA spacer 
length: 35 repeater length: 30

32498   2392254 ATTTGTAGAAATCCTTAGAGGACTTGAAAC GAATATTCAATATATCATGTTCACCATGCCAAAAA spacer 
length: 35 repeater length: 30

32499   2392320 ATTTGTAGAAATCCTTAGAGGACTTGAAAC CCTCATTCGTATCCATTTTAATTGACACACTATA spacer 
length: 34 repeater length: 30

32500   2392385 ATTTGTAGAAATCCTTAGAGGACTTGAAAC TAGAAATCAATAGCTTCATCTATGTCCTGGATTGG spacer 
length: 35 repeater length: 30

32501   2392451 ATTTGTAGAAATCCTTAGAGGACTTGAAAC TCAACATCATTCACGGTGACTCCAACATGAGCCTAT spacer 
length: 36 repeater length: 30

32502   2392518 ATTTGTAGAAATCCTTAGAGGACTTGAAAC ACGAAATGCTACGGTACCTAATAAGGAAGGAGTACGA spacer 
length: 37 repeater length: 30

32503   2392586 ATTTGTAGAAATCCTTAGAGGACTTGAAAC TCGCGTTATCGCTCCAACTCTACCTCTTCAATAAGGA spacer 
length: 37 repeater length: 30

32504   2392654 ATTTGTAGAAATCCTTAGAGGACTTGAAAC TTGATGATGATGTTTTGCCTAACAAAATTCCTACGAA spacer 
length: 37 repeater length: 30

32505   2392722 ATTTGTAGAAATCCTTAGAGGACTTGAAAC TTTTTTTCTCGTGTTCTATCGTAACGTTTTGTTCCA spacer 
length: 36 repeater length: 30

32506   2392789 ATTTGTAGAAATCCTTAGAGGACTTGAAAC TATCTATTTCGATCTTTTTCCTTACATCTCTTGTTTC spacer 
length: 37 repeater length: 30

32507   2392857 ATTTGTAGAAATCCTTAGAGGACTTGAAAC TTAACACAGGGAAAGAGTAGAATCAAATTAATTCAA spacer 
length: 36 repeater length: 30

32508   2392924 ATTTGTAGAAATCCTTAGAGGACTTGAAAC ATATAATCTGTTGGTCTTAATCCTTCATTTTCGTAAA spacer 
length: 37 repeater length: 30

32509   2392992 ATTTGTAGAAATCCTTAGAGGACTTGAAAC ACTATGAACTATTCTTCAATTAGGAATGTGGCAGATG spacer 
length: 37 repeater length: 30

32510   2393060 ATTTGTAGAAATCCTTAGAGGACTTGAAAC TTAGAGATAGTATAAACATCGATTGTATCCAAAATC spacer 
length: 36 repeater length: 30

32511   2393127 ATTTGTAGAAATCCTTAGAGGACTTGAAAC TTTTCATTAGGAGAAAGAGCTTTCTGTAGAGAGAGA spacer 
length: 36 repeater length: 30

32512   2393194 ATTTGTAGAAATCCTTAGAGGACTTGAAAC TTAATTCCCTTTTTTCATAAAAAATATTTTTATA spacer 
length: 34 repeater length: 30

32513   2393259 ATTTGTAGAAATCCTTAGAGGACTTGAAAC TAAAAGAACAATTGGAAAACTTTTTGATAGATTCA spacer 
length: 35 repeater length: 30

32514   2393325 ATTTGTAGAAATCCTTAGAGGACTTGAAAC AACTAGAGAACCATGAGAGTTGTAACATTTAAAGCAGAAGAA 
spacer length: 42 repeater length: 30

32515   2393398 ATTTGTAGAAATCCTTAGAGGACTTGAAAC CAAATAGTTTCAGTCTGGATACAAAAAAGTTTTTAA spacer 
length: 36 repeater length: 30

32516   2393465 ATTTGTAGAAATCCTTAGAGGACTTGAAAC ATTTTTTTACGCAATTTACAGAAAATGATAGA spacer 
length: 32 repeater length: 30

32517   2393528 ATTTGTAGAAATCCTTAGAGGACTTGAAAC GTTAGCTAAATGCTAAGCAAATTCTCTGGATTGAA spacer 
length: 35 repeater length: 30

32518   2393594 ATTTGTAGAAATCCTTAGAGGACTTGAAAC TTTTTTATACACATTTTTTATCAGTTTTGTAAT spacer 
length: 33 repeater length: 30

32519   2393658 ATTTGTAGAAATCCTTAGAGGACTTGAAAC AGTTAGTGCAAAGGATAGGAAGAGTAATGAGACCA spacer 
length: 35 repeater length: 30

32520   2393724 ATTTGTAGAAATCCTTAGAGGACTTGAAAC TTTCCATCAGCAGCAAATGTAATAACTGGTTGTATATA spacer 
length: 38 repeater length: 30

32521   2393793 ATTTGTAGAAATCCTTAGAGGACTTGAAAC TATCCTAATTCCTGTAATGTCTTCAGATTCTTCATCATA 



spacer length: 39 repeater length: 30
32522   2393863 ATTTGTAGAAATCCTTAGAGGACTTGAAAC TTACCCGACGTTGGTGACACGATAGTAGAAAACTTTCAA
32523   
32524   
32525   crispr 7
32526   2386695 GTTTCAAGTCCTCTAAGGATTTCTACAAAT GGGTATAGGAATTCCTATGCTATCCTTCTTAGTAGGGTCA 

spacer length: 40 repeater length: 30
32527   2386766 GTTTCAAGTCCTCTAAGGATTTCTACAAAT TTTCACTAGTCACTTTCTAGTTTGACGTTCTCTGTT spacer 

length: 36 repeater length: 30
32528   2386833 GTTTCAAGTCCTCTAAGGATTTCTACAAAT AATATTACAAAAGTGATAAAAAATATGCAGAAAAA spacer 

length: 35 repeater length: 30
32529   2386899 GTTTCAAGTCCTCTAAGGATTTCTACAAAT GAAATGAAGTAGACCACGTTATTCCATTCCACATCAAA spacer 

length: 38 repeater length: 30
32530   2386968 GTTTCAAGTCCTCTAAGGATTTCTACAAAT ACCGCTTTGTAGCGTTATGTAGCCCGACACTTGAATT spacer 

length: 37 repeater length: 30
32531   2387036 GTTTCAAGTCCTCTAAGGATTTCTACAAAT TATAATATTTTCAGAACTTTTAGAATCATACAATT spacer 

length: 35 repeater length: 30
32532   2387102 GTTTCAAGTCCTCTAAGGATTTCTACAAAT AATGTTTTTTGTTGCTTTTCAAAATTATTTCTTG spacer 

length: 34 repeater length: 30
32533   2387167 GTTTCAAGTCCTCTAAGGATTTCTACAAAT CCGAGAATGTGAAGATATGGAACTTTTCTTTTTAA spacer 

length: 35 repeater length: 30
32534   2387233 GTTTCAAGTCCTCTAAGGATTTCTACAAAT CCCTTAGTAATGCCCTTTATCCAATTAAGACAGGAA spacer 

length: 36 repeater length: 30
32535   2387300 GTTTCAAGTCCTCTAAGGATTTCTACAAAT TCTTATAATTATTATGCTTTTCCTCCTTTAGACGG spacer 

length: 35 repeater length: 30
32536   2387366 GTTTCAAGTCCTCTAAGGATTTCTACAAAT AAAATCCAGTAAGACGCGTCTTCTAAAACTGAGAACA spacer 

length: 37 repeater length: 30
32537   2387434 GTTTCAAGTCCTCTAAGGATTTCTACAAAT GAAACACGGTGAGTAAAAGAAACTATTTGAATGTT spacer 

length: 35 repeater length: 30
32538   2387500 GTTTCAAGTCCTCTAAGGATTTCTACAAAT CCGCCTTACTGGTTTTTGGAGTATTACACTGAAGTGT spacer 

length: 37 repeater length: 30
32539   2387568 GTTTCAAGTCCTCTAAGGATTTCTACAAAT TGTGTGTAGGCATAAACTGTTATCCAAAAAAGGAA spacer 

length: 35 repeater length: 30
32540   2387634 GTTTCAAGTCCTCTAAGGATTTCTACAAAT ATGCGGGATATCGTACAATACCAGGCAGGGTTG spacer 

length: 33 repeater length: 30
32541   2387698 GTTTCAAGTCCTCTAAGGATTTCTACAAAT GGAGTCATAGAGAGCGACCAGAGCGAGACAATAAGA spacer 

length: 36 repeater length: 30
32542   2387765 GTTTCAAGTCCTCTAAGGATTTCTACAAAT ACGATTACGTGCCTCGTCCAGGTAGGCGTTAACGCG spacer 

length: 36 repeater length: 30
32543   2387832 GTTTCAAGTCCTCTAAGGATTTCTACAAAT ATAATACTAGTATTTTTTTCTAATTAGTTTGGTATAG spacer 

length: 37 repeater length: 30
32544   2387900 GTTTCAAGTCCTCTAAGGATTTCTACAAAT CAACACCATAAACTTTCCTAGCCAATTTTTGAGCA spacer 

length: 35 repeater length: 30
32545   2387966 GTTTCAAGTCCTCTAAGGATTTCTACAAAT ATTAATGGAAAAAGCAAAACAAGAAGGAGAAGTTTAT spacer 

length: 37 repeater length: 30
32546   2388034 GTTTCAAGTCCTCTAAGGATTTCTACAAAT CCTATTATTTCCAGTTTGGTACATGAGCTATATTTTC spacer 

length: 37 repeater length: 30
32547   2388102 GTTTCAAGTCCTCTAAGGATTTCTACAAAT TTAAGACCGCGTTTTCCAAATGCAAGAAGTACTTGG spacer 

length: 36 repeater length: 30
32548   2388169 GTTTCAAGTCCTCTAAGGATTTCTACAAAT AAATGCAGTCTTCATTTTCTATCACGTCGATACCT spacer 

length: 35 repeater length: 30
32549   2388235 GTTTCAAGTCCTCTAAGGATTTCTACAAAT ACAGATTTGTTAATACTGTTTCCATCAACGCGGTA spacer 

length: 35 repeater length: 30
32550   2388301 GTTTCAAGTCCTCTAAGGATTTCTACAAAT CCATTCGCTTTCACTAAAATTGATCTTGTTTCAAGATCTTCT 

spacer length: 42 repeater length: 30
32551   2388374 GTTTCAAGTCCTCTAAGGATTTCTACAAAT AGAAATGGATTAAGAGATGCATATAGCGGTGTCAGAA spacer 

length: 37 repeater length: 30
32552   2388442 GTTTCAAGTCCTCTAAGGATTTCTACAAAT TTCTCATTTTTTGCACAAATTACGCAAGATGACAGA spacer 

length: 36 repeater length: 30
32553   2388509 GTTTCAAGTCCTCTAAGGATTTCTACAAAT AATAAGTATGTGACAAACGGGTTCAGCCCGAGTATG
32554   
32555   
32556   GCA_003268005.1_ASM326800v1_genomic.fna(findCrispr):
32557   START       REPEAT                           

SPACER                                             
32558   crispr 1
32559   154546 AAAACTCCAAAACACTCCAA CAAAAAACTCCAAAATACTCCAATA spacer length: 25 repeater 

length: 20
32560   154592 AAAACTCCAAAACACTCCAA CAAAAAACTCCAAAATACTCCAATA spacer length: 25 repeater 

length: 20
32561   154638 AAAACTCCAAAACACTCCAA 



CAAAAAACTCCAAAATACTCCAATAAAAATATCAAAAATACTCCAATAAAAATATCAAAAAATATATAATAAAAAACTCCAAAAAT
ATATAATA spacer length: 94 repeater length: 20

32562   154753 AAAACTCCAAAACACTCCAA 
ACCAAAAACAACCGTACATACAAAAACAAAAAAAAATAAAAAAACCAAAAACGTATATACAAAACCCAAAAAACTAAAAAACCCTT
AACTTATA

32563   
32564   
32565   crispr 2
32566   695359 ATTGTATTGTTTAATGTATT GATCGTGTTATCTTGTTGTTT spacer length: 21 repeater length: 

20
32567   695401 ATTGTATTGTTTAATGTATT TATCGTGTTTTCTTGTTGTTT spacer length: 21 repeater length: 

20
32568   695443 ATTGTATTGTTTAATGTATT TTTGAACCTGTGTAGGCCTTA
32569   
32570   
32571   crispr 3
32572   405815 TGGTGGAGCAATTGACAATA 

GTGGTAGTACTTTAACCGTGACCGGCACACAATTTACAGGCAACAACGCAAATAATAATGGTGGAGCAATCTACAACTACCATGCT
ACTTTAACCGTGAACAACACACAATTCACGGGTAACCACGCAATGG spacer length: 132 repeater length: 20

32573   405968 TGGTGGAGCAATTGACAATA 
GTGGTGGTATCTTAACCGTGACCGACACACAATTTACCAAAAACAACGCATCATATT spacer length: 57 repeater 
length: 20

32574   406046 TGGTGGAGCAATTGACAATA ACACTAGAACAAACAGAAACACCAAAAGAAGAAACTAAAGAAGAAGCTAAAGAAGCA
32575   
32576   
32577   crispr 4
32578   728083 TTTG 

TCCTGTTGCTGTGTTTTGTGTGAGGTTGGTGTTGTTTATGTGAAGAGTACCCTCCCAGTTGTATATTGCACCTCCAACTCCATCTT
CA spacer length: 88 repeater length: 4

32579   728176 TTTG 
TCCTGTTGCTGTGTTTTGTGTGAGGTTGGATTGTGTTATGTTAAGAGTACCACGATTGTTGTGTATTGCACCTCCATATCCATTTT
GTCCTTGTCCTGTTGCGTTGTTTTGTGTGAGGTTGGATTGTGTTATGTTAAGATTACCAGTGTTGTATATTGCACCTCCAACTCCT
TCT spacer length: 175 repeater length: 4

32580   728356 TTTG 
TCCTGTTGCTGTGTTTTGTGTGAGGTTGGATTCGGTTATGGTAAGATTACCCCCATAGTCGTTGAATATTGCACCTCCAACTCCAT
ATTGTCCTGTTACGTTGTTTTGTGTGAGGTTGGAGTCTGTTATGGTAAGAGTACCACCATTGTTGTATATTGCACCTCCATATCCA
TTG spacer length: 175 repeater length: 4

32581   728536 TTTG 
CAACGCAACAGGACAAAACTATGGAGTTGGAGGAGCAATATACAACGCATATGGTAATCTTAACATAACACAATCCAACCTCAACA
ATAACACTGCAACAGGACAAACAGATGGATATGGAGGTGCAATATATAACGCATATGGTAATTTAAACATTGACAATTCAATACTT
GAA

32582   
32583   
32584   crispr 5
32585   384355 ACAGTACACTCTACAACAACA 

ATGCATCCATTTTTGGAGGAGCAATATACAACGACCAATATGGAAATATAATCATAACCAATACCACACTTCACAACAACACCGCA
AGCGAGGGAGGAGCAATATATAACAACGAGGGAACTACAATCATAACA spacer length: 134 repeater length: 
21

32586   384511 ACAGTACACTCTACAACAACA CCGCAGGCGAGGGAGGAGCAATATATAACAAAGAGGGAACTACAATCATAACA 
spacer length: 53 repeater length: 21

32587   384586 ACAGTACACTCTACAACAACA CAAAAACAACCGTACATACAAAAACAAAAAAAAATAAAAAAACCAAAAACGTA
32588   
32589   
32590   crispr 6
32591   1411304 GAGTTGTTTATGGTAAGAGTAC 

CACTATTGTAGTTGTATATTGCACCCCCTCGCCCAATATTTTGTCCTGTTGCTGTGTTTTGTGTGAGGTT spacer 
length: 70 repeater length: 22

32592   1411397 GAGTTGTTTATGGTAAGAGTAC 
AACGATTGAAGTTGTATATTGCACCCCCATGTCCTCCATTTTGTCCTGTTGCGTTGTTGTGTGTGAGGTT spacer 
length: 70 repeater length: 22

32593   1411490 GAGTTGTTTATGGTAAGAGTAC 
ATATTATGATGAGGAATAAAGATGGAAAAAAAATACTTGAAACGATACATGGATGATGACTTAGAAAGAT

32594   
32595   
32596   crispr 7
32597   386853 GATGGACGTGGAGGTGTAATAT 

TCAACACTGGTAATCTTAACATAACAGACTCCAATCTCACAGACAACACTGCAACAGGACAAAATGGATATGGAGGTGCAATATAC
AACGATAATGGTTATTCTCTTAGCATAACAGGCTCCAAGTTAACAAACAACAAGGTAACAGGACAAACATA spacer 
length: 157 repeater length: 22

32598   387033 GATGGACGTGGAGGTGTAATAT 
ACAACAATGGTGGTACTTTTAGCATAACAGGTTCCAACATCACAGACAACACTGCAACAGGACAAAATAG spacer 



length: 70 repeater length: 22
32599   387126 GATGGACGTGGAGGTGTAATAT 

GAACCTGTGTAGGCCTTAGCCTCAAAATCTATTATTATCGGTTTTGTGCGTTTGACCGTGCTCCGCCAAG
32600   
32601   
32602   crispr 8
32603   705589 ATTGATGTATATTGCTCCACCAT 

TAATATTTGCAGAGTTATTGAATATTAAGCAATCATAGATTTCATTATCATTAT spacer length: 54 repeater 
length: 23

32604   705667 ATTGATGTATATTGCTCCACCAT 
TAATATTTGCAGAGTTATTGAATATTAAGCAATCATAGATTTCATTATCATTATCATTGATGTATATTGCTCCTCCCTCTTCTTTA
GCAGTATTGTTTTCAATGGTACATCCAATAATTTCATTGTTTTTTT spacer length: 132 repeater length: 23

32605   705823 ATTGATGTATATTGCTCCACCAT 
ACAAACAGAAACACCAAAAGAAGAAACTAAAGAAGAAGCTAAAGAAGCACCAAAAGAAGAAGCTCCAGCTGAAAGTACCGGTGAAG
TAAAAACATTTATTGATTTGATAAGATCTGAAAAATTACTTTAAAC

32606   
32607   
32608   crispr 9
32609   385271 TATATATAACAATGGAAATTTAA 

GCATCAGAGATTCCACACTAGAAAACAACCAAGCAACAGAAACAGAAAGAGGAGACATTGGAAATGCTCTTGCTAAGGGAGGAG 
spacer length: 84 repeater length: 23

32610   385379 TATATATAACAATGGAAATTTAA 
GCATCACAGATTCTACACTAAGAAACAACCAAGCAACAGCAACAGTAGCAGCGGTAGTAGCAATAGGAGGCTCTGGAAATGCTTAT
AGTTATGGTGGAG spacer length: 99 repeater length: 23

32611   385502 TATATATAACAATGGAAATTTAA 
TAGAACAAACAGAAACACCAAAAGAAGAAACTAAAGAAGAAGCTAAAGAAGCACCAAAAGAAGAAGCTCCAGCTGAAAGTACCGGT
GAAGTAAAAACAT

32612   
32613   
32614   crispr 10
32615   2028402 TTACACTTGCAATATACCTCTCA TACTAAAAATTTTCCACATACTTTTTG spacer length: 27 

repeater length: 23
32616   2028453 TTACACTTGCAATATACCTCTCA CTATTTGATTTTTTAAACGACTTAAACG spacer length: 28 

repeater length: 23
32617   2028505 TTACACTTGCAATATACCTCTCA GAAACACCAAAAGAAGAAACTAAAGAAG
32618   
32619   
32620   crispr 11
32621   1696412 AAAGAACAAGAATTAAAAGCAAAA GCCGAAGCTGAAAAAGCAAAACTTGAAGCCAAAAAACAAGA spacer 

length: 41 repeater length: 24
32622   1696478 AAAGAACAAGAATTAAAAGCAAAA GCCGAAGCTGAAAAAGCAAAAGCTGAAGCTAAAAAACAAGA spacer 

length: 41 repeater length: 24
32623   1696544 AAAGAACAAGAATTAAAAGCAAAA AACAACCGTACATACAAAAACAAAAAAAAATAAAAAAACCA
32624   
32625   
32626   crispr 12
32627   212604 TGTACTGTTGTTGATGGTTAGATTACC 

ATACATGTCGTTGTATATTGCTCCTCCACAGAATTCTGCAGTGTTTTTGCTGTTTA spacer length: 56 repeater 
length: 27

32628   212688 TGTACTGTTGTTGATGGTTAGATTACC CCTGTTGTATACTGCTCCTCCACAATATGCCTTGTTGTTGTTTA 
spacer length: 44 repeater length: 27

32629   212760 TGTACTGTTGTTGATGGTTAGATTACC GATGCTGAAAAAGCAAAAGCTGAAACAATAATAGAAAAAGCAAA
32630   
32631   
32632   crispr 13
32633   2639438 TTTTTGTGGGTACGTTTTGGAATTGTGT 

ACCCTGTATTGTATGTTAATCAGGTTGGTGTGTAACTTGAAGAATAGGTGACTTGAATATTAATAAATTGATGTTTTATTGTGAGA
ACAATTGTGTATTGTGGGTACAAAATTTAATAGGATGCTG spacer length: 126 repeater length: 28

32634   2639593 TTTTTGTGGGTACGTTTTGGAATTGTGT 
GCCTATGTATTGTATGTTAGTCAGGTTGGTGTGTAACTTGAAGAATAGGTGACTTGAATATTAATAAATTGATGTTTTATTGTGAG
AACAATTGTGTATTGTGGGTACAAAATTTAATAGGATGCTG spacer length: 127 repeater length: 28

32635   2639749 TTTTTGTGGGTACGTTTTGGAATTGTGT 
TGTAGGCCTTAGCCTCAAAATCTATTATTATCGGTTTTGTGCGTTTGACCGTGCTCCGCCAAGTTACCATATTTAATTTGTTCTTT
GAACTTCTACTACTAACTTTATACCCATTACTATAAAAACG

32636   
32637   
32638   crispr 14
32639   381440 CATAACCAACAGTACACTAAACAACAACA 

ACGCAGAATATGGAGGAGCAATATACAACACCAACTTAGGAATTATAA spacer length: 48 repeater length: 29
32640   381518 CATAACCAACAGTACACTAAACAACAACA 

CTGCAACAGGACAAGAATATTATGCAGGGGGAGGAGCAATATGTACTTGGCATGCAACTGCAA spacer length: 63 



repeater length: 29
32641   381611 CATAACCAACAGTACACTAAACAACAACA 

GAAACACCAAAAGAAGAAACTAAAGAAGAAGCTAAAGAAGCACCAAAAGAAGAAGCTCCAGCT
32642   
32643   
32644   crispr 15
32645   1047851 GGTAATCTTAACATAACACAATCCAACCTCA 

CACAAAACAAGGCAACAGGACAAAACTATGGAGTTGGAGGAGCAATATACAACGCATA spacer length: 58 
repeater length: 31

32646   1047941 GGTAATCTTAACATAACACAATCCAACCTCA 
AACAAAACAACGCAACAGGACAAAACAATGGATATGGAGGAGCAATATACAACAG spacer length: 55 repeater 
length: 31

32647   1048028 GGTAATCTTAACATAACACAATCCAACCTCA 
CACAAAACAACGCAACAGGACAAAACTATGGAGTTGGAGGAGCAATATACAACGCATA spacer length: 58 
repeater length: 31

32648   1048118 GGTAATCTTAACATAACACAATCCAACCTCA 
ACAAACAGAAACACCAAAAGAAGAAACTAAAGAAGAAGCTAAAGAAGCACCAAAAGAA

32649   
32650   
32651   crispr 16
32652   1048385 TCCAACCTCACACAAAACACAGCAACAGGACAA 

GGACAATATGGATATGGAGGTGCAATATACAACAATGGTACTCTTAACATAACACAATCCAACCTCACACAAAACAACGCAACCGG
ACAAAAATATGGATATGGAGGTGCAATATACAACAATGGTACTCTTAACATAACACA spacer length: 143 
repeater length: 33

32653   1048562 TCCAACCTCACACAAAACACAGCAACAGGACAA 
AACAATGGACATGGAGGTGCAATATACAACGGTGGTAGTGGTACTCTTAACATAACACAATCCAACCTCACACACAACAACGCAAC
AGGACAAAACAATGGACATGGAGGTGCAATATACAACAACGGTGGTAATCTTACCATAACACA spacer length: 149 
repeater length: 33

32654   1048745 TCCAACCTCACACAAAACACAGCAACAGGACAA 
GAAACACCAAAAGAAGAAACTAAAGAAGAAGCTAAAGAAGCACCAAAAGAAGAAGCTCCAGCTGAAAGTACCGGTGAAGTAAAAAC
ATTTATTGATTTGATAAGATCTGAAAAATTACTTTAAACGTAAAGGAGAACTTTATTCATGTC

32655   
32656   
32657   crispr 17
32658   2367122 AGTACCACCATATGCGTTGTATATTGCACCTCCA 

ACTCCCTCTAGTTGTCCTGTTGCGGTGTTTTGTGTGAGGTTGGATTGTGTTATGTTAA spacer length: 58 
repeater length: 34

32659   2367215 AGTACCACCATATGCGTTGTATATTGCACCTCCA 
TCTCCATCTCCATATTCTTGTCCTGTTGCGGTGTTTTGTGTGAGGTTGGATTGTGTTATGTTAA spacer length: 64 
repeater length: 34

32660   2367314 AGTACCACCATATGCGTTGTATATTGCACCTCCA 
ATAAGAAATGTTGTGATTTAAATCAGCAAATATATAATAATGGAAAATTAAGATTAAAACAAAA

32661   
32662   
32663   crispr 18
32664   620876 ATGAATATGTCAGATATGATGTCTGGTATGAACATG TCTGGAATGAACTTCTCTGGAATGAACATGTCCGG 

spacer length: 35 repeater length: 36
32665   620948 ATGAATATGTCAGATATGATGTCTGGTATGAACATG AGTGGTATGAACTTCTCTGG spacer length: 20 

repeater length: 36
32666   621005 ATGAATATGTCAGATATGATGTCTGGTATGAACATG CACTAGAACAAACAGAAACA
32667   
32668   
32669   crispr 19
32670   248198 ATCGGCATTGGGTAATTGGGACACATCAAAAGTTAAA 

TATATGGTTGATATGTTTAGTGGTTGTGAGTCTTTGGTGGATG spacer length: 43 repeater length: 37
32671   248279 ATCGGCATTGGGTAATTGGGACACATCAAAAGTTAAA 

AATATGGATGATATGTTTAGTGGTTGTGAGTCTTTGGTGGATG spacer length: 43 repeater length: 37
32672   248360 ATCGGCATTGGGTAATTGGGACACATCAAAAGTTAAA 

AAAAGCTGAAACAATAATAGAAAAAGCAAAAGAAGAAACCAAA
32673   
32674   
32675   crispr 20
32676   694966 TTGTTTAGGTTTTGATTTTCTTTTGTGAGTGTTTTTAT 

CGTGTTATTTTGTTGTTTTATGGTATCGTTTAGTGTTTTAATGGTGTTTTCTTGTTGTTTTATTGT spacer length: 66 
repeater length: 38

32677   695071 TTGTTTAGGTTTTGATTTTCTTTTGTGAGTGTTTTTAT 
TGTGTTATTTTGTTGTTTTATGGTATCATTTAGTGTTTTAATGGTGTTTTCTTGTTGTTTTATTGTGTTGTTTAGGTTTTTTATTG
T spacer length: 87 repeater length: 38

32678   695197 TTGTTTAGGTTTTGATTTTCTTTTGTGAGTGTTTTTAT 
ATGTTGTGATTTAAATCAGCAAATATATAATAATGGAAAATTAAGATTAAAACAAAAAAAGCAATAGTGGAAGCAATATGTCAAAA
C



32679   
32680   
32681   crispr 21
32682   2742630 ATCTGAAGAGGAAGAATCTGAAGAGGAAGAATCTGAAGA 

AGAGGAATCTGAAGAGGAAGAATCTGAAGAAGAGGAATCTGAAGAAGAGG spacer length: 50 repeater 
length: 39

32683   2742720 ATCTGAAGAGGAAGAATCTGAAGAGGAAGAATCTGAAGA AGAGGAATTTGAAGAAGAGG spacer length: 
20 repeater length: 39

32684   2742780 ATCTGAAGAGGAAGAATCTGAAGAGGAAGAATCTGAAGA AGAAGAAGCTAAAGAAGCAC
32685   
32686   
32687   crispr 22
32688   1599190 TAACAACAATTATAACAACAATTATAAGAATAATTATAA CAACAATTATAACAACAATT spacer length: 

20 repeater length: 39
32689   1599250 TAACAACAATTATAACAACAATTATAAGAATAATTATAA 

GAATAATTATAACAACAATTATAACAACAATTATAACAACAATTATAACAACAATTATAACAACAATTATAACAACAATTATAACA
ACAATTATAACAACAATTATAACAACAATTATAACAACAATTATAACAACAATT spacer length: 140 repeater 
length: 39

32690   1599430 TAACAACAATTATAACAACAATTATAAGAATAATTATAA 
AACTAAAGAAGAAGCTAAAGAAGCACCAAAAGAAGAAGCTCCAGCTGAAAGTACCGGTGAAGTAAAAACATTTATTGATTTGATAA
GATCTGAAAAATTACTTTAAACGTAAAGGAGAACTTTATTCATGTCTAATGAGA

32691   
32692   
32693   crispr 23
32694   608065 ATTATGATGATTCTGAAGATGATTACATAGATGATATGGA 

CGATTACGAAGACTATGAGGAAATGGATGATTCTGAG spacer length: 37 repeater length: 40
32695   608143 ATTATGATGATTCTGAAGATGATTACATAGATGATATGGA 

CGATTACGAAGACTATGAGGAAATGGATGATTACGAA spacer length: 37 repeater length: 40
32696   608221 ATTATGATGATTCTGAAGATGATTACATAGATGATATGGA GAGCAATATATTCTACGGGAATTGTGAACAGTACATG
32697   
32698   
32699   crispr 24
32700   741125 CGTATATACACACAAACCAAAAACAACCGTACATACAAAA ACAAAAAAAATAAAAAAACCAAAA spacer 

length: 24 repeater length: 40
32701   741190 CGTATATACACACAAACCAAAAACAACCGTACATACAAAA ACAAAAAAAAATAAAAAAACCAAAA spacer 

length: 25 repeater length: 40
32702   741256 CGTATATACACACAAACCAAAAACAACCGTACATACAAAA ACAAAAAAAATAAAAAAACCAAAA spacer 

length: 24 repeater length: 40
32703   741321 CGTATATACACACAAACCAAAAACAACCGTACATACAAAA ATATGATACCAGGTATGAATATGT
32704   
32705   
32706   crispr 25
32707   429790 GTGTCTTGTAGTTGTTTGTTGGTGTTGTTTAGGTTTTGTA 

TTGTTTTGTTTTGGTTCTGGTTTTCTTTTGTGAGTGTTTGTATGGTGTTGTTTTGTTGTTTTATTGTGTTGTTTAGTGTTTTTAT 
spacer length: 85 repeater length: 40

32708   429916 GTGTCTTGTAGTTGTTTGTTGGTGTTGTTTAGGTTTTGTA 
TAGTTTTGTTTTGGTTCTGGTTTTCTTTTGTGAGTGTTTGTATGGTGTTGTTCTGTTGTTTTATTGTGTTGTTTAGTGTTTTTAT 
spacer length: 85 repeater length: 40

32709   430042 GTGTCTTGTAGTTGTTTGTTGGTGTTGTTTAGGTTTTGTA 
CATACAAAAACAAAAAAAAATAAAAAAACCAAAAACGTATATACAAAACCCAAAAAACTAAAAAACCCTTAACTTATAAAAAATT

32710   
32711   
32712   crispr 26
32713   727644 GTGTTTTGTGTGAGGTTGGAGTGTGTTATGTTAAGAGTAC 

CACCGTTGTATATTGCACCTCCATATCCATCATATGTTTGTCCTGTTGC spacer length: 49 repeater length: 
40

32714   727734 GTGTTTTGTGTGAGGTTGGAGTGTGTTATGTTAAGAGTAC 
CATTGTTGTATATTGCACCTCCAATTCCATATCCATCTTGTCCTTGTCCTGTTGC spacer length: 55 repeater 
length: 40

32715   727830 GTGTTTTGTGTGAGGTTGGAGTGTGTTATGTTAAGAGTAC 
TTTTGTGCGTTTGACCGTGCTCCGCCAAGTTACCATATTTAATTTGTTCTTTGAA

32716   
32717   
32718   crispr 27
32719   1696834 TTCATTCACACAACAACTAAGACAACAAAACAAAATACAA 

ACAGGAACACTAGAACAAACAGAAACACCAGAAAAAGAAACAAAAACAGAAACACCAAAACCAGAAACAAAAGAAGCACCAAAAGC
AGAAGCAGAACCAGCACCAGCAGGAC spacer length: 112 repeater length: 40

32720   1696987 TTCATTCACACAACAACTAAGACAACAAAACAAAATACAA 
ACAGGAACACTAGAACAAACAGAAACACCAGAAAAAGAAACAAAAACAGAAACACCAAAAGAAGAAACTAAAGAAGCACCAAAAGC
AGAAGCAGAACCAGCACCAGCAGGAC spacer length: 112 repeater length: 40

32721   1697140 TTCATTCACACAACAACTAAGACAACAAAACAAAATACAA 



AAACAAAAAAAAATAAAAAAACCAAAAACGTATATACAAAACCCAAAAAACTAAAAAACCCTTAACTTATAAAAAATTATATAATC
CAAAAAAAATCATGTACATACAAAAA

32722   
32723   
32724   crispr 28
32725   208314 TTGTTTATGTTATAAAAAGTGGTAACTACAGGATTTGAAC 

CTGTGTAGGCCTTAGCCTCAAAATCATTATTATTATCGGTTTTGTGCGTTTGACCGTGCTCCGCCAAGTTACCATATTAATAAATT
TGTTTTTGGTTTTTTTTTCTACATCTTTT spacer length: 115 repeater length: 40

32726   208470 TTGTTTATGTTATAAAAAGTGGTAACTACAGGATTTGAAC 
CTGTGTAGGCCTTAGCCTCAAAATCTATTATTATCGGTTTTGTGCGTTTGACCGTGCTCCGCCAAGTTACCATATTAATAAATTTG
TTTTTGGTTTTTTTTTCTACATCTTTT spacer length: 113 repeater length: 40

32727   208624 TTGTTTATGTTATAAAAAGTGGTAACTACAGGATTTGAAC 
ACAAACAGAAACACCAAAAGAAGAAACTAAAGAAGAAGCTAAAGAAGCACCAAAAGAAGAAGCTCCAGCTGAAAGTACCGGTGAAG
TAAAAACATTTATTGATTTGATAAGAT

32728   
32729   
32730   GCA_003431325.1_ASM343132v1_genomic.fna(findCrispr):
32731   START       REPEAT                           

SPACER                                             
32732   crispr 1
32733   236086 TATGGAGGCGTTGAGGCCCT TCACAGCGGAGCTTAGTGACT spacer length: 21 repeater length: 

20
32734   236128 TATGGAGGCGTTGAGGCCCT 

TCACCTCAGAGGCCACCGTTGAGCCCTCGCTCTGCACCTGCGAGCTCAGGGTGCTCACCGCGCTGCTTATCTCTGACT 
spacer length: 78 repeater length: 20

32735   236227 TATGGAGGCGTTGAGGCCCT 
GTATGAGCGAGGCCACCTGCGACTCAGCTGAGGCTATCTCGCTGTTTATGGCCTGCGTGTTCACCGACACTATGCCAG

32736   
32737   
32738   GCA_003491285.1_ASM349128v1_genomic.fna(findCrispr):
32739   START       REPEAT                           

SPACER                                             
32740   crispr 1
32741   1238870 GATGGTACTATTTATGTGGGAA 

GTTATGATGGTAATTTGTATGCTTTGAATCCAGATGGAACACTTAAATGGAGTTATACTGCCGGTACTCGAATATATGGTTCACCC
GCAATCGCTGA spacer length: 97 repeater length: 22

32742   1238990 GATGGTACTATTTATGTGGGAA 
GTTATGACAAAAAGATTTACGCATTAAATCCTGATGGATCACTTAAATGGACTTATACTGCTGGAAGTTATGTGTATTATGCACAA
CCCGCAATCGCTGA spacer length: 100 repeater length: 22

32743   1239113 GATGGTACTATTTATGTGGGAA 
CTTATGATGGTAATGTGTATGCTCTGAATCCTGATGGAACGGTTAAATGGAGTTATACTGCTGGTACTCGAATATATGGTTCAGTA
TCAATAGGTGC spacer length: 97 repeater length: 22

32744   1239233 GATGGTACTATTTATGTGGGAA 
AAAATTAAAACATGTTATATTATTAATAAATAATATTAGTAATAAACATAAAATCCACAGTTTTTTATATTTATAGAATATTAATT
GATATGGTGAT

32745   
32746   
32747   crispr 2
32748   476699 GTTAAAATCAGACTATTTTAGGATTGAAAT GAAGATAAGCTATTCATACTGAAAGAAAGAAGTG spacer 

length: 34 repeater length: 30
32749   476764 GTTAAAATCAGACTATTTTAGGATTGAAAT TACAAAGCACGTAGAATTGAAAAAGACACAATATC spacer 

length: 35 repeater length: 30
32750   476830 GTTAAAATCAGACTATTTTAGGATTGAAAT GGATTTGTCTGTGGTTGATGGAGACGTGATCACTA spacer 

length: 35 repeater length: 30
32751   476896 GTTAAAATCAGACTATTTTAGGATTGAAAT CTATGGGCAACTAAAGATCAAGATGACAACTGGAT spacer 

length: 35 repeater length: 30
32752   476962 GTTAAAATCAGACTATTTTAGGATTGAAAT GCAGTCACCAGATCAAGAGCATAATATATAAAATTA spacer 

length: 36 repeater length: 30
32753   477029 GTTAAAATCAGACTATTTTAGGATTGAAAT GTACTTAGGCTGCAACTACACCTTGCTGTCGAAGT spacer 

length: 35 repeater length: 30
32754   477095 GTTAAAATCAGACTATTTTAGGATTGAAAT CTGGTAAGGCTGCATTCATAGCAGCGGTGGGTAT spacer 

length: 34 repeater length: 30
32755   477160 GTTAAAATCAGACTATTTTAGGATTGAAAT TTATTTTACAAAGACTTGGAAAAAGCAGGGCTGGATA spacer 

length: 37 repeater length: 30
32756   477228 GTTAAAATCAGACTATTTTAGGATTGAAAT CGAAATCTTTGATTAAAGGAGGAATTTGTGATGGTA spacer 

length: 36 repeater length: 30
32757   477295 GTTAAAATCAGACTATTTTAGGATTGAAAT TTACAACTTATGGGATTGGAGTAAAAGTGTAGCAAC spacer 

length: 36 repeater length: 30
32758   477362 GTTAAAATCAGACTATTTTAGGATTGAAAT GTATTATTTTATAAATTATTTCAAACAGAATACTC spacer 

length: 35 repeater length: 30
32759   477428 GTTAAAATCAGACTATTTTAGGATTGAAAT TCATAATAAAGAATTAATTCTTCATAATGTTTAA spacer 



length: 34 repeater length: 30
32760   477493 GTTAAAATCAGACTATTTTAGGATTGAAAT ATTGTTGAAGAATAAATAATTTTTAGTATTTTATT spacer 

length: 35 repeater length: 30
32761   477559 GTTAAAATCAGACTATTTTAGGATTGAAAT TATATCGGGAAAGAGGAGAAGGTTAAATATTGTTTT spacer 

length: 36 repeater length: 30
32762   477626 GTTAAAATCAGACTATTTTAGGATTGAAAT TATTAGTTGCCTCCTTCAGCGTCTATTAATTCG spacer 

length: 33 repeater length: 30
32763   477690 GTTAAAATCAGACTATTTTAGGATTGAAAT AAAATATGATTGGCTATCACTACACATCGCATTC spacer 

length: 34 repeater length: 30
32764   477755 GTTAAAATCAGACTATTTTAGGATTGAAAT ATACCGTTACGTCACATTCCTGCCCTACGAAGTCC spacer 

length: 35 repeater length: 30
32765   477821 GTTAAAATCAGACTATTTTAGGATTGAAAT GAAAAATAAAAAGAAAAAAGGTGTTAAAAAGTGGA spacer 

length: 35 repeater length: 30
32766   477887 GTTAAAATCAGACTATTTTAGGATTGAAAT CCGTGTAAACGGCTAATTGTCACAGCGTTAATTG spacer 

length: 34 repeater length: 30
32767   477952 GTTAAAATCAGACTATTTTAGGATTGAAAT ATGCACTTATCAGGTAATAATATGATCCGATTGGA spacer 

length: 35 repeater length: 30
32768   478018 GTTAAAATCAGACTATTTTAGGATTGAAAT ATGCCTTTGTAGAGGGTGTGGGTGGAACTGTTAT spacer 

length: 34 repeater length: 30
32769   478083 GTTAAAATCAGACTATTTTAGGATTGAAAT ATGTTCAAATCAAGAGTTTGGTCTAACGAATTCA spacer 

length: 34 repeater length: 30
32770   478148 GTTAAAATCAGACTATTTTAGGATTGAAAT AGCTTGTAATATTAGATGCTGTGTCTAACCAGTGC spacer 

length: 35 repeater length: 30
32771   478214 GTTAAAATCAGACTATTTTAGGATTGAAAT GCTGAGTTTGTAGATGTACATAATTTCATCAACA spacer 

length: 34 repeater length: 30
32772   478279 GTTAAAATCAGACTATTTTAGGATTGAAAT GCATTGCAAATAGTAAAGTGTATGTGTACCAAATC spacer 

length: 35 repeater length: 30
32773   478345 GTTAAAATCAGACTATTTTAGGATTGAAAT TAGAACAAGCATACCCGCACCTATCGTCCGACA spacer 

length: 33 repeater length: 30
32774   478409 GTTAAAATCAGACTATTTTAGGATTGAAAT ATGGTAGTCATGTTATTGTAAGAATAGAGCAGGAAG spacer 

length: 36 repeater length: 30
32775   478476 GTTAAAATCAGACTATTTTAGGATTGAAAT TATACTAGTAAGAGGGAGATACTGGAAATATAAGTT spacer 

length: 36 repeater length: 30
32776   478543 GTTAAAATCAGACTATTTTAGGATTGAAAT ATTGGAAAGTGATAGTAGTAACCGGGCCGTGGCCCA spacer 

length: 36 repeater length: 30
32777   478610 GTTAAAATCAGACTATTTTAGGATTGAAAT CTGTGATAATCACATGCATATCCATAAATGATGTG spacer 

length: 35 repeater length: 30
32778   478676 GTTAAAATCAGACTATTTTAGGATTGAAAT CTAATTATAATCTATTGTTAACAAGCCAACCACAA spacer 

length: 35 repeater length: 30
32779   478742 GTTAAAATCAGACTATTTTAGGATTGAAAT GATTGTTAAAAAGTTTTGCAGCATATCTAGGAAAAG spacer 

length: 36 repeater length: 30
32780   478809 GTTAAAATCAGACTATTTTAGGATTGAAAT GAAAATCGGGGGAATAGTAGGATCTATCAGGAGAGT spacer 

length: 36 repeater length: 30
32781   478876 GTTAAAATCAGACTATTTTAGGATTGAAAT ATGCACGTGTGGGTATACGGTTTTTGTGGAGTCAT spacer 

length: 35 repeater length: 30
32782   478942 GTTAAAATCAGACTATTTTAGGATTGAAAT ACCAGCATTTTTTTCTTTTGCTTCATCCTTCTTTTT spacer 

length: 36 repeater length: 30
32783   479009 GTTAAAATCAGACTATTTTAGGATTGAAAT AAAAGAAGCAGAAAAAATACGGAAAAACCTAACCT spacer 

length: 35 repeater length: 30
32784   479075 GTTAAAATCAGACTATTTTAGGATTGAAAT AATTTAAGGAGATACTCATATAATTCAGGGGAATA spacer 

length: 35 repeater length: 30
32785   479141 GTTAAAATCAGACTATTTTAGGATTGAAAT TAACCTCACAGGGAATTAAAGGTGCAAGTACAGTTA spacer 

length: 36 repeater length: 30
32786   479208 GTTAAAATCAGACTATTTTAGGATTGAAAT TGATGGGCGTGGTTACTTCCTGACAAGGACAAGTGT spacer 

length: 36 repeater length: 30
32787   479275 GTTAAAATCAGACTATTTTAGGATTGAAAT CAGACAACTGCTAATCCTTTGAGGAAGACTGCATAA spacer 

length: 36 repeater length: 30
32788   479342 GTTAAAATCAGACTATTTTAGGATTGAAAT CGTCTATGATTAATACGTTTGGGATTTTCTTTTTG spacer 

length: 35 repeater length: 30
32789   479408 GTTAAAATCAGACTATTTTAGGATTGAAAT CTGTAACTGATCGGCCAGATCAAAACTATCACAAA spacer 

length: 35 repeater length: 30
32790   479474 GTTAAAATCAGACTATTTTAGGATTGAAAT ACGGTATAGGATGGTGGTCTTCATGCACAAGTGTT spacer 

length: 35 repeater length: 30
32791   479540 GTTAAAATCAGACTATTTTAGGATTGAAAT TGAAAAAAAGTTGGAGCTAAAAAATAAAACTTCAT spacer 

length: 35 repeater length: 30
32792   479606 GTTAAAATCAGACTATTTTAGGATTGAAAT GAAACAAGCACGATGGAGGTTGGCGGTCTTGAAAT spacer 

length: 35 repeater length: 30
32793   479672 GTTAAAATCAGACTATTTTAGGATTGAAAT TTTAGTCTCTGTATCGTAGCGGTAGAATATCAGT spacer 

length: 34 repeater length: 30
32794   479737 GTTAAAATCAGACTATTTTAGGATTGAAAT GATTAACACTCACTCTCATTTTTTACATAAAATGGA spacer 

length: 36 repeater length: 30



32795   479804 GTTAAAATCAGACTATTTTAGGATTGAAAT CAGAAATATTTATAAAAAAGTTTAGTAAGTTTCAT spacer 
length: 35 repeater length: 30

32796   479870 GTTAAAATCAGACTATTTTAGGATTGAAAT GGTTAAAAGAGGCGTTTAGTAATCATGAGTTCAG spacer 
length: 34 repeater length: 30

32797   479935 GTTAAAATCAGACTATTTTAGGATTGAAAT TTTATAAATCATCGGCAGGAGGTGATGTTGCTTA spacer 
length: 34 repeater length: 30

32798   480000 GTTAAAATCAGACTATTTTAGGATTGAAAT TTTTGGTTGTAAGACACTGACAGCATTACGAA spacer 
length: 32 repeater length: 30

32799   480063 GTTAAAATCAGACTATTTTAGGATTGAAAT ATAGTTTTGGTGGTGATTTGGCGTAGGTTTTTTAGT spacer 
length: 36 repeater length: 30

32800   480130 GTTAAAATCAGACTATTTTAGGATTGAAAT GCGGTATTTTAGTGAATTGAATGAGGCAGGGTTTTT spacer 
length: 36 repeater length: 30

32801   480197 GTTAAAATCAGACTATTTTAGGATTGAAAT AGTAATCATATAAATTATATTATTACAGTAAATAAGA spacer 
length: 37 repeater length: 30

32802   480265 GTTAAAATCAGACTATTTTAGGATTGAAAT CTTGTATTAGAGACAGATAATTTGGTTTTAGAGCG spacer 
length: 35 repeater length: 30

32803   480331 GTTAAAATCAGACTATTTTAGGATTGAAAT ACAAATAATCGTATCTGGTCAGGGAAATCGAAGACT spacer 
length: 36 repeater length: 30

32804   480398 GTTAAAATCAGACTATTTTAGGATTGAAAT GTTTTATGCTAGTTAATTTATCATAAACCGTTCTA spacer 
length: 35 repeater length: 30

32805   480464 GTTAAAATCAGACTATTTTAGGATTGAAAT GTCTTTTTCTTTTACTATTGTTTTTTCATATTCTT spacer 
length: 35 repeater length: 30

32806   480530 GTTAAAATCAGACTATTTTAGGATTGAAAT CTCAGTAATGCATATAAAGCTTTTACTTTGCTTTC spacer 
length: 35 repeater length: 30

32807   480596 GTTAAAATCAGACTATTTTAGGATTGAAAT TTTATTCCTTCAGCAAGAAATCTAAATCTGTTAAAT spacer 
length: 36 repeater length: 30

32808   480663 GTTAAAATCAGACTATTTTAGGATTGAAAT ACAATATTCTTTTCTTAAATTATTTATTGAACCAA spacer 
length: 35 repeater length: 30

32809   480729 GTTAAAATCAGACTATTTTAGGATTGAAAT CTAACACTGAAATATAGATTATCAAAATTACT spacer 
length: 32 repeater length: 30

32810   480792 GTTAAAATCAGACTATTTTAGGATTGAAAT ACCGATAGAATTCTTATTTTACTACTAGTAAAAC spacer 
length: 34 repeater length: 30

32811   480857 GTTAAAATCAGACTATTTTAGGATTGAAAT TATTATAATCTATAAATATTTTAACGCGTCCATG spacer 
length: 34 repeater length: 30

32812   480922 GTTAAAATCAGACTATTTTAGGATTGAAAT CTGAGGTAACAGCTAAAAAAGTGGAGAAGGTGAATGAT spacer 
length: 38 repeater length: 30

32813   480991 GTTAAAATCAGACTATTTTAGGATTGAAAT TGTTTATATGAGACATGGTAAAGGAACAGCGGCTT spacer 
length: 35 repeater length: 30

32814   481057 GTTAAAATCAGACTATTTTAGGATTGAAAT AAAACAATGTGCCAATGAAGAATCGCCTAAATATA spacer 
length: 35 repeater length: 30

32815   481123 GTTAAAATCAGACTATTTTAGGATTGAAAT GTAAAAAAAGAGTACGTTTTCTTCGAGGATGATAT spacer 
length: 35 repeater length: 30

32816   481189 GTTAAAATCAGACTATTTTAGGATTGAAAT TGCTAACGCCTCAACAGCATCCATAAAAGTATTAGG spacer 
length: 36 repeater length: 30

32817   481256 GTTAAAATCAGACTATTTTAGGATTGAAAT ACCAGTGTAGGGCTAGCATGTTTATAAAGAAATATA spacer 
length: 36 repeater length: 30

32818   481323 GTTAAAATCAGACTATTTTAGGATTGAAAT AGATGTGCTCGTTGCTGGAAATGGTATGCAAGGC spacer 
length: 34 repeater length: 30

32819   481388 GTTAAAATCAGACTATTTTAGGATTGAAAT GCAAATACGTATAGTACACCCATACGGTTCGATACA spacer 
length: 36 repeater length: 30

32820   481455 GTTAAAATCAGACTATTTTAGGATTGAAAT TGGAATGAGCTTTGGGGTAAGAGTTTGATTGATA spacer 
length: 34 repeater length: 30

32821   481520 GTTAAAATCAGACTATTTTAGGATTGAAAT TTCCTTTTATTTTGGTTTAAACGTTTATATCGTAGG spacer 
length: 36 repeater length: 30

32822   481587 GTTAAAATCAGACTATTTTAGGATTGAAAT GAAGGGGTCAAAGGGACAGTTAACCGACAGGTATA spacer 
length: 35 repeater length: 30

32823   481653 GTTAAAATCAGACTATTTTAGGATTGAAAT AGTTCTAATGCTTTTCCTTTAACTATTTTTAGCAT spacer 
length: 35 repeater length: 30

32824   481719 GTTAAAATCAGACTATTTTAGGATTGAAAT ACATGTTATATTATTAATAAATAATATTAGTAATA
32825   
32826   
32827   crispr 3
32828   540111 CCATTCTGTTTATTGTAATTAGCAGATGAATCCCAAATTT GTGCAGAACTTCCAGTAGAATAAAT spacer 

length: 25 repeater length: 40
32829   540177 CCATTCTGTTTATTGTAATTAGCAGATGAATCCCAAATTT TTGCAGTGCTCCCAATAGAATAAAT spacer 

length: 25 repeater length: 40
32830   540243 CCATTCTGTTTATTGTAATTAGCAGATGAATCCCAAATTT TATTAATAAATAATATTAGTAATAA
32831   
32832   
32833   GCA_003491305.1_ASM349130v1_genomic.fna(findCrispr):
32834   START       REPEAT                           



SPACER                                             
32835   crispr 1
32836   51218 AAAGAGGCTGCTGAAGAAAA 

GGCTGAAGAAATCAAAGAAAAAGTCGCTGAAGCCGAAGAATCTGCTGAAGAAAAAGCTGAAGAAGCCAAAGAGAAGGCAGCTGAAA
T spacer length: 87 repeater length: 20

32837   51326 AAAGAGGCTGCTGAAGAAAA GGCTGAAGATGCAAAAGAAAAGGTAGAGGAAATTAAAGAAAAGGCAGCTGAAGC 
spacer length: 54 repeater length: 20

32838   51401 AAAGAGGCTGCTGAAGAAAA TTGAAATATATATGAATTAACTAACCCTAATCAAAGGTATTGTCACTAAAATCA
32839   
32840   
32841   crispr 2
32842   1469664 CAGCACACTCACCAACAACAC 

GGCAACAGATTATGGTGGAGCTATCGACAATGAATATGGAACTACAAACATAACCAGTATCATACTCACCAACAACAATGCAACAT
ACGGCGGAGCTATCGACAACTACCATGGAACGGTGAACTTAACCA spacer length: 131 repeater length: 21

32843   1469817 CAGCACACTCACCAACAACAC CGCAACATACGGCGGAGCTATCGACAACTACCGTGGAACGGGGAACTTAACTA 
spacer length: 53 repeater length: 21

32844   1469892 CAGCACACTCACCAACAACAC GCAGAGGAAGCCAAAGAGAAGGCAGCTGAAATTAAAGAAGCAGCCAAAGAGAA
32845   
32846   
32847   crispr 3
32848   1437826 TGGAAGTTTAACTGTGACAAACAGT GCATTCGCAGACAACACCGCATATTGGTATGGTGGGGCCATCTACAATA 

spacer length: 49 repeater length: 25
32849   1437901 TGGAAGTTTAACTGTGACAAACAGT ACACTAAAAAATAACTACGCCTTTGGTGATGGTGGGGCCATCTACAATA 

spacer length: 49 repeater length: 25
32850   1437976 TGGAAGTTTAACTGTGACAAACAGT TATATATGAATTAACTAACCCTAATCAAAGGTATTGTCACTAAAATCAG
32851   
32852   
32853   crispr 4
32854   1047254 GCCAAAATCAGACTATTTTAGGATTGAAAT 

ATATAGATGATATAATCGATGATGCGACCCCAGACATGCAAAAATCAGACTATTTTAGGATTGAAATCGATTTCATGAGTGCAGGG
TATGGGTTTTTGTTTAA spacer length: 103 repeater length: 30

32855   1047388 GCCAAAATCAGACTATTTTAGGATTGAAAT ATCTATCTTCTTCTGGAGTGCGGTGGGTGTGAACT spacer 
length: 35 repeater length: 30

32856   1047454 GCCAAAATCAGACTATTTTAGGATTGAAAT GTCACCCACTTGGTAACAATACCTATTCTCATAA spacer 
length: 34 repeater length: 30

32857   1047519 GCCAAAATCAGACTATTTTAGGATTGAAAT TACTACATCATAGCGGGGTGTTCCCCCTGGTATGG spacer 
length: 35 repeater length: 30

32858   1047585 GCCAAAATCAGACTATTTTAGGATTGAAAT CAAATCCACCAAACGGATAGACTACGAACTCATC spacer 
length: 34 repeater length: 30

32859   1047650 GCCAAAATCAGACTATTTTAGGATTGAAAT GCAAAGTGCAGCGGGAGATCGACCAGAAAAGCAT spacer 
length: 34 repeater length: 30

32860   1047715 GCCAAAATCAGACTATTTTAGGATTGAAAT CGGGCAAGGTCATCGGTCAACTTCCGGATCAGGT spacer 
length: 34 repeater length: 30

32861   1047780 GCCAAAATCAGACTATTTTAGGATTGAAAT CATGATGCTTATGGGAACGAGTTAGGATACATTAA spacer 
length: 35 repeater length: 30

32862   1047846 GCCAAAATCAGACTATTTTAGGATTGAAAT CTATCACAATAGGGAGGGGTCAAGCCGCCCTAAGT spacer 
length: 35 repeater length: 30

32863   1047912 GCCAAAATCAGACTATTTTAGGATTGAAAT TCATTTGTTCTTATCTTGAATGGGCCGTTGGTGGC spacer 
length: 35 repeater length: 30

32864   1047978 GCCAAAATCAGACTATTTTAGGATTGAAAT ATATAAATGATATAATCCATGATGCCACCCCAGACA spacer 
length: 36 repeater length: 30

32865   1048045 GCCAAAATCAGACTATTTTAGGATTGAAAT GAAAACTATTATATTCTTTATGAAGACCTCCCACA spacer 
length: 35 repeater length: 30

32866   1048111 GCCAAAATCAGACTATTTTAGGATTGAAAT GCAACTGTGGGCCTTGCTGCAACAATCTCAGAGTA spacer 
length: 35 repeater length: 30

32867   1048177 GCCAAAATCAGACTATTTTAGGATTGAAAT GTAGACCTCACGGACTGGCTCCACTCTGAATGAGA spacer 
length: 35 repeater length: 30

32868   1048243 GCCAAAATCAGACTATTTTAGGATTGAAAT ATATGGGGGGGTAAAAAGTTTTAATTATTCAACAT spacer 
length: 35 repeater length: 30

32869   1048309 GCCAAAATCAGACTATTTTAGGATTGAAAT GTATCTACAGCTTTAGTTTTAATTGCTGAGGAATGG spacer 
length: 36 repeater length: 30

32870   1048376 GCCAAAATCAGACTATTTTAGGATTGAAAT GGAGAATGGACATGCCTTGTGTGTGATGCCGATT spacer 
length: 34 repeater length: 30

32871   1048441 GCCAAAATCAGACTATTTTAGGATTGAAAT TTAACTGGCGACATGATAACTGATTTACTCGTAGT spacer 
length: 35 repeater length: 30

32872   1048507 GCCAAAATCAGACTATTTTAGGATTGAAAT CACTTTTACCTGCTGTGTAAAACTTCTCAGTATAA spacer 
length: 35 repeater length: 30

32873   1048573 GCCAAAATCAGACTATTTTAGGATTGAAAT TTTAGCACTGAAACTGGCCATGTGGGTGACTAAT spacer 
length: 34 repeater length: 30

32874   1048638 GCCAAAATCAGACTATTTTAGGATTGAAAT GAACCTCAGAACTTGGCAAAGACTAATCCATTGAA spacer 
length: 35 repeater length: 30



32875   1048704 GCCAAAATCAGACTATTTTAGGATTGAAAT GGCATACTCGAAAAAACACAACACACAACAACCAC spacer 
length: 35 repeater length: 30

32876   1048770 GCCAAAATCAGACTATTTTAGGATTGAAAT AAGAACCCCTAAAAACGCTCGGTGGGCTTATGAA spacer 
length: 34 repeater length: 30

32877   1048835 GCCAAAATCAGACTATTTTAGGATTGAAAT CCCATGGGGAACAGCCGAACCGGTTCTGTGGGA spacer 
length: 33 repeater length: 30

32878   1048899 GCCAAAATCAGACTATTTTAGGATTGAAAT TAAGTTATAATAATAATAGATTTATTTGGATTGTC spacer 
length: 35 repeater length: 30

32879   1048965 GCCAAAATCAGACTATTTTAGGATTGAAAT GTTAAAATAGAGGGGGAATTATTAGCTAAATTAG spacer 
length: 34 repeater length: 30

32880   1049030 GCCAAAATCAGACTATTTTAGGATTGAAAT ATGGCAGGGTGGAAAAAGGCACAAACCGGAAAAG spacer 
length: 34 repeater length: 30

32881   1049095 GCCAAAATCAGACTATTTTAGGATTGAAAT TATATCCTCCTAAACAGTCAAAGCCAAAGTAACC spacer 
length: 34 repeater length: 30

32882   1049160 GCCAAAATCAGACTATTTTAGGATTGAAAT TTCATGGATTAAAGGATGATAATCTGGGTTTAATT spacer 
length: 35 repeater length: 30

32883   1049226 GCCAAAATCAGACTATTTTAGGATTGAAAT GGTTGGAAGTAAAAGGTTTTATGTTTCAACTAAG spacer 
length: 34 repeater length: 30

32884   1049291 GCCAAAATCAGACTATTTTAGGATTGAAAT ACTTAATTCAATATCAGCTGTGGTTGTGTGTACTC spacer 
length: 35 repeater length: 30

32885   1049357 GCCAAAATCAGACTATTTTAGGATTGAAAT GCCTATATTGGATGACCTGGGTAAGCCAACTGGTAA spacer 
length: 36 repeater length: 30

32886   1049424 GCCAAAATCAGACTATTTTAGGATTGAAAT CGTTATCAGCGTTAACAAAAAATTCCATATTAGTTT spacer 
length: 36 repeater length: 30

32887   1049491 GCCAAAATCAGACTATTTTAGGATTGAAAT GTGTAACACTAATGAGGATAGGGAGAAGCATATCT spacer 
length: 35 repeater length: 30

32888   1049557 GCCAAAATCAGACTATTTTAGGATTGAAAT TTAAAGATGTGATAAAAATCATAGAGGATCACGG spacer 
length: 34 repeater length: 30

32889   1049622 GCCAAAATCAGACTATTTTAGGATTGAAAT GCAACCATACTGGCTTCAAAGTTGTTGGATAAGGA spacer 
length: 35 repeater length: 30

32890   1049688 GCCAAAATCAGACTATTTTAGGATTGAAAT TTAATGTAATAAGCATTCAGGGCAGGATGTTTCCG spacer 
length: 35 repeater length: 30

32891   1049754 GCCAAAATCAGACTATTTTAGGATTGAAAT TAATCCCAAAGATGGGTTTCATGTTCATAACGCC spacer 
length: 34 repeater length: 30

32892   1049819 GCCAAAATCAGACTATTTTAGGATTGAAAT TTCAGGTAACGCTGACAACATGAAGGACAATTAAT spacer 
length: 35 repeater length: 30

32893   1049885 GCCAAAATCAGACTATTTTAGGATTGAAAT CAGATGAGGACAACATAACCATCTACGGCACAGTG spacer 
length: 35 repeater length: 30

32894   1049951 GCCAAAATCAGACTATTTTAGGATTGAAAT GGTCATCCATACTTACGGTTGATGAAGGAGAAGG spacer 
length: 34 repeater length: 30

32895   1050016 GCCAAAATCAGACTATTTTAGGATTGAAAT GTGTAGTAGAGTTGTAGAATAACTGATCCAGGTTT spacer 
length: 35 repeater length: 30

32896   1050082 GCCAAAATCAGACTATTTTAGGATTGAAAT TATAATAATTAAAACTAGTAAAAGTCTTTCTGAAAC spacer 
length: 36 repeater length: 30

32897   1050149 GCCAAAATCAGACTATTTTAGGATTGAAAT GGTCTTCCTTACCCTCAGTGACTTTGATTATATAC spacer 
length: 35 repeater length: 30

32898   1050215 GCCAAAATCAGACTATTTTAGGATTGAAAT TGAACAAGGCGGTATGGCTACTGCAATGCCAGCATTTGT 
spacer length: 39 repeater length: 30

32899   1050285 GCCAAAATCAGACTATTTTAGGATTGAAAT CGACTAATGAGTTATAATGATGGCAGTGAGGACAG spacer 
length: 35 repeater length: 30

32900   1050351 GCCAAAATCAGACTATTTTAGGATTGAAAT GTAAAGATGATGGTGTTGTTTTACACCTCGATCA spacer 
length: 34 repeater length: 30

32901   1050416 GCCAAAATCAGACTATTTTAGGATTGAAAT TTCAAAAATAATCACCTTCATAATGGTCGTTTAAA spacer 
length: 35 repeater length: 30

32902   1050482 GCCAAAATCAGACTATTTTAGGATTGAAAT TGGGAAAAGGCCCACCACGTGTTTAGGGATAATGA spacer 
length: 35 repeater length: 30

32903   1050548 GCCAAAATCAGACTATTTTAGGATTGAAAT ACCACGGGCCGAATTTATGGTGCCTTATGGGAGCGT spacer 
length: 36 repeater length: 30

32904   1050615 GCCAAAATCAGACTATTTTAGGATTGAAAT TACTGGAGTCAATTAAACCCTGATTTGACAATTGTT spacer 
length: 36 repeater length: 30

32905   1050682 GCCAAAATCAGACTATTTTAGGATTGAAAT GGTCATCCTCATTCATTATAGCCGGACAAAGTGCC spacer 
length: 35 repeater length: 30

32906   1050748 GCCAAAATCAGACTATTTTAGGATTGAAAT AAAGTGGCATTAATGGATTATAATAGGTATAAAGT spacer 
length: 35 repeater length: 30

32907   1050814 GCCAAAATCAGACTATTTTAGGATTGAAAT CCTAATATGCAGTAATACAGGTGTAGGATTCCT spacer 
length: 33 repeater length: 30

32908   1050878 GCCAAAATCAGACTATTTTAGGATTGAAAT CTATAGAAGTTACCAATGCAACTGAGATAATAACC spacer 
length: 35 repeater length: 30

32909   1050944 GCCAAAATCAGACTATTTTAGGATTGAAAT TTCAGAGAATGAAATTGAAAGTGTGGCTTACTGG spacer 
length: 34 repeater length: 30

32910   1051009 GCCAAAATCAGACTATTTTAGGATTGAAAT AGTAATATTTTAACAATGGACACGGACACGGACACC spacer 



length: 36 repeater length: 30
32911   1051076 GCCAAAATCAGACTATTTTAGGATTGAAAT ATGATCAGTACAAAGCGAATATTGAATCAATCATA spacer 

length: 35 repeater length: 30
32912   1051142 GCCAAAATCAGACTATTTTAGGATTGAAAT ATAATTGGTGTCTTGTTTGATGTTTGCGTCGGTTA spacer 

length: 35 repeater length: 30
32913   1051208 GCCAAAATCAGACTATTTTAGGATTGAAAT AAAAAAGTCAAAACATTGAGGCCACCTTTAGTTG spacer 

length: 34 repeater length: 30
32914   1051273 GCCAAAATCAGACTATTTTAGGATTGAAAT GTTACACAAAGAACAATATTTAGGAGCTTTGTAGAT spacer 

length: 36 repeater length: 30
32915   1051340 GCCAAAATCAGACTATTTTAGGATTGAAAT TTAGCTTTAAAGCTGAAGTCCACTTTCCTTTTACTTT spacer 

length: 37 repeater length: 30
32916   1051408 GCCAAAATCAGACTATTTTAGGATTGAAAT AACAACTACGGGAAGGGCAGAGCACTTATTCATTCTA spacer 

length: 37 repeater length: 30
32917   1051476 GCCAAAATCAGACTATTTTAGGATTGAAAT GTTGAGTTTACCAACTTTCCTGCGAAGTGTATTAT spacer 

length: 35 repeater length: 30
32918   1051542 GCCAAAATCAGACTATTTTAGGATTGAAAT TCTCAGACAGTTTACTTGTGCATTTCTTCACAAGT spacer 

length: 35 repeater length: 30
32919   1051608 GCCAAAATCAGACTATTTTAGGATTGAAAT ACAACCCCTGGCCCTGGTTCACAGTGGGGATGGAA spacer 

length: 35 repeater length: 30
32920   1051674 GCCAAAATCAGACTATTTTAGGATTGAAAT GCAGTCATATCACGCATATCAGAGCGGATACGCT spacer 

length: 34 repeater length: 30
32921   1051739 GCCAAAATCAGACTATTTTAGGATTGAAAT ATTAGGCTCATTCTTTGTCTAAATTCTTGTGAATG spacer 

length: 35 repeater length: 30
32922   1051805 GCCAAAATCAGACTATTTTAGGATTGAAAT AAAAATTTGATTCTTTGGTTATATCTAATTCCAGA spacer 

length: 35 repeater length: 30
32923   1051871 GCCAAAATCAGACTATTTTAGGATTGAAAT TGTTCTTTGCAGTACAAACAGCGATTCCTTTTCAC spacer 

length: 35 repeater length: 30
32924   1051937 GCCAAAATCAGACTATTTTAGGATTGAAAT GTAGAAAAAGGACTCTTTGTAGCAAAGAACGATGTCA spacer 

length: 37 repeater length: 30
32925   1052005 GCCAAAATCAGACTATTTTAGGATTGAAAT ATATTTTAATTTCATCGTTGAAGAAGGAAATGGAA spacer 

length: 35 repeater length: 30
32926   1052071 GCCAAAATCAGACTATTTTAGGATTGAAAT ATAATCGCAGGTAAATTATAGAGGTAATGGCCATG spacer 

length: 35 repeater length: 30
32927   1052137 GCCAAAATCAGACTATTTTAGGATTGAAAT TTGCAAAGTCTGCCGCTTCTTTGAGTAATGTTACAC spacer 

length: 36 repeater length: 30
32928   1052204 GCCAAAATCAGACTATTTTAGGATTGAAAT GTAAAAAACGGGACTAAGATTTTTCAGTTTCTGAA spacer 

length: 35 repeater length: 30
32929   1052270 GCCAAAATCAGACTATTTTAGGATTGAAAT TAGAAGGAGGATCTGCATCAGGAACTGCAACCGCT spacer 

length: 35 repeater length: 30
32930   1052336 GCCAAAATCAGACTATTTTAGGATTGAAAT TTTAACTCTCCTTAAAAAACAGAAATACCGCCTA spacer 

length: 34 repeater length: 30
32931   1052401 GCCAAAATCAGACTATTTTAGGATTGAAAT TCATGAAAATGTATTTTGTATTGGTGTTGTCCCC spacer 

length: 34 repeater length: 30
32932   1052466 GCCAAAATCAGACTATTTTAGGATTGAAAT TAGTTTATTCCTCCTTTTTATAATATGAGCGCTAA spacer 

length: 35 repeater length: 30
32933   1052532 GCCAAAATCAGACTATTTTAGGATTGAAAT TTAACTGAAACTTTAGGAGTTAATCACTGTTCCA spacer 

length: 34 repeater length: 30
32934   1052597 GCCAAAATCAGACTATTTTAGGATTGAAAT ATCCTCAGGAGAACCCTTAGAGAGGTGAATCGGA spacer 

length: 34 repeater length: 30
32935   1052662 GCCAAAATCAGACTATTTTAGGATTGAAAT AGAAGGATGATGGTAGGCTTAAAAACACTAAGCGAG spacer 

length: 36 repeater length: 30
32936   1052729 GCCAAAATCAGACTATTTTAGGATTGAAAT TTAAAGACTTTGCAGATTACCTGGAGAATAAGCCA spacer 

length: 35 repeater length: 30
32937   1052795 GCCAAAATCAGACTATTTTAGGATTGAAAT TTCAGCAAACAGGAGTATGAATTCTTCAAATTCCA spacer 

length: 35 repeater length: 30
32938   1052861 GCCAAAATCAGACTATTTTAGGATTGAAAT ATACTAGACGATTTGAAAATATTTGCACAAATTTT spacer 

length: 35 repeater length: 30
32939   1052927 GCCAAAATCAGACTATTTTAGGATTGAAAT TCAACAGATCATTAACGGCGGGAAAGCTATTGCAC spacer 

length: 35 repeater length: 30
32940   1052993 GCCAAAATCAGACTATTTTAGGATTGAAAT AGTACAGGTTAATTCATCATATCGTTTTACGCCACG spacer 

length: 36 repeater length: 30
32941   1053060 GCCAAAATCAGACTATTTTAGGATTGAAAT GATGTCGGCGGTTTTCCAATCGTAGAGCGGATAAA spacer 

length: 35 repeater length: 30
32942   1053126 GCCAAAATCAGACTATTTTAGGATTGAAAT TAATATCATTAGAGTAGAATGATATAAATCCAGGGC spacer 

length: 36 repeater length: 30
32943   1053193 GCCAAAATCAGACTATTTTAGGATTGAAAT TTATGAATCATTAACCCATTTTTATTAATAGATAA spacer 

length: 35 repeater length: 30
32944   1053259 GCCAAAATCAGACTATTTTAGGATTGAAAT TAAATTTTCAACCAGGCCTTGATATATTTTGGGTT spacer 

length: 35 repeater length: 30
32945   1053325 GCCAAAATCAGACTATTTTAGGATTGAAAT CTAAGTGGGCCATAGTTACATATGCCCCACTCCCT spacer 

length: 35 repeater length: 30



32946   1053391 GCCAAAATCAGACTATTTTAGGATTGAAAT TCCTTAATATACCATCCATTTAGATAGATATTCAA spacer 
length: 35 repeater length: 30

32947   1053457 GCCAAAATCAGACTATTTTAGGATTGAAAT TCAATCTTTCAAATGTTAGGGTTGCCTAACACTTG spacer 
length: 35 repeater length: 30

32948   1053523 GCCAAAATCAGACTATTTTAGGATTGAAAT GGTATACCCCATCATATTTATTATCAACTAAATTA spacer 
length: 35 repeater length: 30

32949   1053589 GCCAAAATCAGACTATTTTAGGATTGAAAT TCTGCTATAACCCCTCTTGATAATTCATTCCTAAA spacer 
length: 35 repeater length: 30

32950   1053655 GCCAAAATCAGACTATTTTAGGATTGAAAT CAGGTACAGGGAACATACTCGATCAACTCCCTTATA spacer 
length: 36 repeater length: 30

32951   1053722 GCCAAAATCAGACTATTTTAGGATTGAAAT ACTTTCAACTAAACTATTATACATATCACTTATGG spacer 
length: 35 repeater length: 30

32952   1053788 GCCAAAATCAGACTATTTTAGGATTGAAAT GGTTCACCATCTGCAATGAGGTACAGTGATAGTAAA spacer 
length: 36 repeater length: 30

32953   1053855 GCCAAAATCAGACTATTTTAGGATTGAAAT GGAAATGGATGTTCACTTAGATACAACTGTTGCT spacer 
length: 34 repeater length: 30

32954   1053920 GCCAAAATCAGACTATTTTAGGATTGAAAT TTTGGAGTAATATGATGGGGTGAAATCTTCTTTCAC spacer 
length: 36 repeater length: 30

32955   1053987 GCCAAAATCAGACTATTTTAGGATTGAAAT 
AAAAGAAGGAAGAACTAATAAAAGAACTGGCAGGGGGCCAAAATCAGACTACTTTAGGATTGAAATATCCTTCTGGGAAGGTCCAT
TAAGAAGGTCCATAC spacer length: 101 repeater length: 30

32956   1054119 GCCAAAATCAGACTATTTTAGGATTGAAAT 
AAATAACACCGCTTCTGGTGATGGTGGGGCCATCTACAATAGTGGAGGTTCAACTGTGACAAACAGTACGTTCACAAACAACAATG
CCTATACTTCTTACG

32957   
32958   
32959   GCA_003584605.1_ASM358460v1_genomic.fna(findCrispr):
32960   START       REPEAT                           

SPACER                                             
32961   crispr 1
32962   2562415 GAAGAAGCCGTAAAACTGTA 

CAACCAGTCCCTGAAAATTGCAGAAGAGCTCGGGAACAAAAGCGGAATTGCACACACACTGCACAATCTTGGAACGATTCATCAGG
ATCAGGGCAACTA spacer length: 99 repeater length: 20

32963   2562535 GAAGAAGCCGTAAAACTGTA 
CAACCAGTCCCTGAAAATTGCAGAAGAGCTCGGGAACAAAAGCGGAATTGCATCAACACTGCACCAGCTTGGAATGATTCATCAGA
GGCAGGGCAACTA spacer length: 99 repeater length: 20

32964   2562655 GAAGAAGCCGTAAAACTGTA 
TTGAAACATATATTGCATTACCTTTCCGTTTTGCCGAATGCCGGTTAAAATCAGACCTTAGAGGGATTGAAACTCCGTAAAGCTCT
CCATCGAGTGCAT

32965   
32966   
32967   crispr 2
32968   864933 CTTCACATACTGGAGCTTCTT CACAGACGTCTTTTGGAGTCTCCTCTACTTTCTTATTG spacer length: 

38 repeater length: 21
32969   864993 CTTCACATACTGGAGCTTCTT 

CACAGACGTCTTTTGGAGTCTCCTCTACTTTCTTATTGTCTTCACATACTGGAGTTTTTTCACATACATCTTTTTGTGGA 
spacer length: 80 repeater length: 21

32970   865095 CTTCACATACTGGAGCTTCTT 
TGAAACATTACTTGGAGATCCATTGTATAGATGTGTTTCTTAAATAGAAAGATTAAAATTATCTAAAAGAGAAACTTTAA

32971   
32972   
32973   crispr 3
32974   3022867 TTATTCCTGATATTTTTGTTCC TGATATTTTTGTTCCTGATATTTCTGTTCTAATATC spacer length: 

36 repeater length: 22
32975   3022926 TTATTCCTGATATTTTTGTTCC TGATATTTCTGTTCTAATATC spacer length: 21 repeater 

length: 22
32976   3022970 TTATTCCTGATATTTTTGTTCC ACAATTCAATTGCTTGGTATA
32977   
32978   
32979   crispr 4
32980   1992933 CCAACATTAATTGTGCCTATAAC 

GTTGTTGTTTATCGTGTTAATTACAGTTACAGTGTTGCTGTTAGCATTGGTCACATATGCATTTGTTCCTGCAACCGCAATTCCAG
CAGGATTCTT spacer length: 96 repeater length: 23

32981   1993053 CCAACATTAATTGTGCCTATAAC 
ATTGTTGTTTATCGTATTAATCACAGTGACAGTATTGCTGTTGATATTGACCACATATGCATTTGTTCCTGCGACTGCAATTCCAG
AAGGATGCTC spacer length: 96 repeater length: 23

32982   1993173 CCAACATTAATTGTGCCTATAAC 
AACATATATTGCATTACCTTTCCGTTTTGCCGAATGCCGGTTAAAATCAGACCTTAGAGGGATTGAAACTCCGTAAAGCTCTCCAT
CGAGTGCATC

32983   
32984   



32985   crispr 5
32986   2682904 CTGTAGATAAGAATGTAGATAAGA ATGTAGACAAAACTACAGATGACAAAACTACAGATGATACA spacer 

length: 41 repeater length: 24
32987   2682970 CTGTAGATAAGAATGTAGATAAGA CTACAGATAAAACTACAGATGATACA spacer length: 26 

repeater length: 24
32988   2683021 CTGTAGATAAGAATGTAGATAAGA ACATTACTTGGAGATCCATTGTATAG
32989   
32990   
32991   crispr 6
32992   2699762 TGATAAAGCCATTCAGCTTGATCC 

TAACAATTCAATTGCTTGGGATAACAAAGGATGCACTCTCGATAGCTTAAGTAGGTATGATGAAGCAATAAATGCCT spacer 
length: 77 repeater length: 24

32993   2699864 TGATAAAGCCATTCAGCTTGATCC 
GAGCAATTCATTTGCTTGGAATAATAAAGGAAGCGCTCTCTATAGTTTAGGTAAGTATGATGAAGCAATAGATGCCT spacer 
length: 77 repeater length: 24

32994   2699966 TGATAAAGCCATTCAGCTTGATCC 
GTTATTTATCGTGTTAATTACAGTTACAGTGTTGCTGTTAGCATTGGTCACATACGCATTTGTTCCTGCAAATGCAA

32995   
32996   
32997   crispr 7
32998   1578261 GTTAAAATCAGACCTTAGAGGGATTGAAAC AGGGTTTTTTGCCTTCTGGCGTTGTTTCCAAGTTATC spacer 

length: 37 repeater length: 30
32999   1578329 GTTAAAATCAGACCTTAGAGGGATTGAAAC ATTAAGGATATTTTTTGCATGTGCAATTCTAACG spacer 

length: 34 repeater length: 30
33000   1578394 GTTAAAATCAGACCTTAGAGGGATTGAAAC ACACAACACAACAGACGAACAGGCGGCGCAACTCGTA spacer 

length: 37 repeater length: 30
33001   1578462 GTTAAAATCAGACCTTAGAGGGATTGAAAC TTTTTCGGTGTAGATCAGGAAGACCTCTTCATCA spacer 

length: 34 repeater length: 30
33002   1578527 GTTAAAATCAGACCTTAGAGGGATTGAAAC ACTAATGAGATTATAGAAGAGACTTTCACGGATGTG spacer 

length: 36 repeater length: 30
33003   1578594 GTTAAAATCAGACCTTAGAGGGATTGAAAC ACAGAAGATCCAAACTTCAGTGTCTGGATTGACGAT spacer 

length: 36 repeater length: 30
33004   1578661 GTTAAAATCAGACCTTAGAGGGATTGAAAC TCCGCTACCTAGCAGACGTATTTTGTGGCTACTCAA spacer 

length: 36 repeater length: 30
33005   1578728 GTTAAAATCAGACCTTAGAGGGATTGAAAC TTGATAGAACCTGTGACTCCTGCCCTGGGTGAGCCTCT spacer 

length: 38 repeater length: 30
33006   1578797 GTTAAAATCAGACCTTAGAGGGATTGAAAC TTTCGTAAATGCTTTTTTAGTTCTGGTTCTGGCA spacer 

length: 34 repeater length: 30
33007   1578862 GTTAAAATCAGACCTTAGAGGGATTGAAAC TCATATTCAACCTCTATAATATACAAGGCACACAA spacer 

length: 35 repeater length: 30
33008   1578928 GTTAAAATCAGACCTTAGAGGGATTGAAAC TTTTTTAGGTTTGGGTGTATTTTCAGGCATATGA spacer 

length: 34 repeater length: 30
33009   1578993 GTTAAAATCAGACCTTAGAGGGATTGAAAC TTTAATTTCCAGTAGGGCTTCCACGTCGTAACGA spacer 

length: 34 repeater length: 30
33010   1579058 GTTAAAATCAGACCTTAGAGGGATTGAAAC GATATCGGTTTCATCAATTTCGATTGAAGTGTCG spacer 

length: 34 repeater length: 30
33011   1579123 GTTAAAATCAGACCTTAGAGGGATTGAAAC TCACTTATAGAGTAACTTATAGAGTATGATAGGGAAAA spacer 

length: 38 repeater length: 30
33012   1579192 GTTAAAATCAGACCTTAGAGGGATTGAAAC CTTTCTTAACGCCTTGAATATAGTCAACAGCCGCCT spacer 

length: 36 repeater length: 30
33013   1579259 GTTAAAATCAGACCTTAGAGGGATTGAAAC AAACTGACAAGTACAGACTGGTGTTATAATGAAAA spacer 

length: 35 repeater length: 30
33014   1579325 GTTAAAATCAGACCTTAGAGGGATTGAAAC CATTTATAGCAGGATTTATAGCAGGAGATATCTGCAT spacer 

length: 37 repeater length: 30
33015   1579393 GTTAAAATCAGACCTTAGAGGGATTGAAAC ATTTCCTTCTCTTCAACTGTTCTTTGCATCATTTT spacer 

length: 35 repeater length: 30
33016   1579459 GTTAAAATCAGACCTTAGAGGGATTGAAAC ACAAGCAAGCCATTTACCTTTAAGTTCGTGAAGAT spacer 

length: 35 repeater length: 30
33017   1579525 GTTAAAATCAGACCTTAGAGGGATTGAAAC ATGCTCTATAAGATCCACCATGCTCCCCTTCACCTCA spacer 

length: 37 repeater length: 30
33018   1579593 GTTAAAATCAGACCTTAGAGGGATTGAAAC TTTCTAGTTTATGCTCACTATGATATTTTATGTCTGAAA 

spacer length: 39 repeater length: 30
33019   1579663 GTTAAAATCAGACCTTAGAGGGATTGAAAC TTTCTAGTTTATGCTCACTATGATATTTTAT spacer 

length: 31 repeater length: 30
33020   1579725 GTTAAAATCAGACCTTAGAGGGATTGAAAC ATTCATCTATTTTTACACTGTATTTTAGGATCTCTT spacer 

length: 36 repeater length: 30
33021   1579792 GTTAAAATCAGACCTTAGAGGGATTGAAAC CTCGGATGAAACTCCCGCCCGGATTCGAACCGAGGTTTCTA 

spacer length: 41 repeater length: 30
33022   1579864 GTTAAAATCAGACCTTAGAGGGATTGAAAC TACACTGACTGATACTAAATTTGTCAGGCTTGCCC spacer 

length: 35 repeater length: 30
33023   1579930 GTTAAAATCAGACCTTAGAGGGATTGAAAC ATAACTAGCTCGGAAGGGTCGAAGGTCTTCTGAGAT spacer 



length: 36 repeater length: 30
33024   1579997 GTTAAAATCAGACCTTAGAGGGATTGAAAC GCTCTAAGTATAGCATCCCTCCTAGAAGGCTTCTA spacer 

length: 35 repeater length: 30
33025   1580063 GTTAAAATCAGACCTTAGAGGGATTGAAAC CGATAAGAGGAGAAAGACTTGATACAGAATATAA spacer 

length: 34 repeater length: 30
33026   1580128 GTTAAAATCAGACCTTAGAGGGATTGAAAC AGCATTGATATGATAGCACCTGCCCCTGAAAACCT spacer 

length: 35 repeater length: 30
33027   1580194 GTTAAAATCAGACCTTAGAGGGATTGAAAC ACCCTTAAAACGGCCTCAAATAACCGACGTATAT spacer 

length: 34 repeater length: 30
33028   1580259 GTTAAAATCAGACCTTAGAGGGATTGAAAC GTCGAAAAGCGTGTGATAAGCCTCTCTGATGCAAA spacer 

length: 35 repeater length: 30
33029   1580325 GTTAAAATCAGACCTTAGAGGGATTGAAAC AGTTGTAAATTTTGCAGGATTCCAAATGGGTTTTAC spacer 

length: 36 repeater length: 30
33030   1580392 GTTAAAATCAGACCTTAGAGGGATTGAAAC GTTAAAATGATATTACTGGAGCTAATGACTATAGG spacer 

length: 35 repeater length: 30
33031   1580458 GTTAAAATCAGACCTTAGAGGGATTGAAAC GTGTAATCGCTATTAATCGCTATCCTGCAATGAG spacer 

length: 34 repeater length: 30
33032   1580523 GTTAAAATCAGACCTTAGAGGGATTGAAAC GAAGTTACGATAGTATTGAGTATCTGGATTCCGTT spacer 

length: 35 repeater length: 30
33033   1580589 GTTAAAATCAGACCTTAGAGGGATTGAAAC ACGAAACACCATATTCGCAAGCAAGACCGCCAAA spacer 

length: 34 repeater length: 30
33034   1580654 GTTAAAATCAGACCTTAGAGGGATTGAAAC GTAATTGTAGTGCCTGAATTTAGTTTTATGGGATTT spacer 

length: 36 repeater length: 30
33035   1580721 GTTAAAATCAGACCTTAGAGGGATTGAAAC GAAGACTACATTAACTGTGGAGAATGCACAATCAG spacer 

length: 35 repeater length: 30
33036   1580787 GTTAAAATCAGACCTTAGAGGGATTGAAAC AGTTACACAGGGTTTGAAGGCTGTCCTGGATGAGC spacer 

length: 35 repeater length: 30
33037   1580853 GTTAAAATCAGACCTTAGAGGGATTGAAAC ATAATACTCTCAATCGAAACATGATATCCATAAGCA spacer 

length: 36 repeater length: 30
33038   1580920 GTTAAAATCAGACCTTAGAGGGATTGAAAC AAATGAAGATTTGGTCGGTATCGTAAAAGCGGAA spacer 

length: 34 repeater length: 30
33039   1580985 GTTAAAATCAGACCTTAGAGGGATTGAAAC TCTCCGATGATCGCCATGCAGTTTGCCCCTTCGACAG spacer 

length: 37 repeater length: 30
33040   1581053 GTTAAAATCAGACCTTAGAGGGATTGAAAC GGTTCAGATAAGCCAGGCTATTAAAGCAGAAAACG spacer 

length: 35 repeater length: 30
33041   1581119 GTTAAAATCAGACCTTAGAGGGATTGAAAC GGTTATACGGGTACCCGGCTACGAAATGGAGCAAT spacer 

length: 35 repeater length: 30
33042   1581185 GTTAAAATCAGACCTTAGAGGGATTGAAAC ATTTTTCAAGGTCTTCATTTCTTCCGGGATTGAAT spacer 

length: 35 repeater length: 30
33043   1581251 GTTAAAATCAGACCTTAGAGGGATTGAAAC TTTTATCTCCTCCTGTGCCTTTTAGTCGCTTTGTGAG spacer 

length: 37 repeater length: 30
33044   1581319 GTTAAAATCAGACCTTAGAGGGATTGAAAC ATTATTCAGCCCCCAGAGGCAAAAGGCTAAGGGAA spacer 

length: 35 repeater length: 30
33045   1581385 GTTAAAATCAGACCTTAGAGGGATTGAAAC CTCGTTGAAAGGATCAGAGCATAGGGAATACCCG spacer 

length: 34 repeater length: 30
33046   1581450 GTTAAAATCAGACCTTAGAGGGATTGAAAC GGTTATACGGGTACCCGGCTACGAAATGGAGCAAT spacer 

length: 35 repeater length: 30
33047   1581516 GTTAAAATCAGACCTTAGAGGGATTGAAAC TATAATTTTCACGGGAACACATGATTATTATAAAA spacer 

length: 35 repeater length: 30
33048   1581582 GTTAAAATCAGACCTTAGAGGGATTGAAAC CTCGTTGAAAGGATCAGAGCATAGGGAATACCCGC spacer 

length: 35 repeater length: 30
33049   1581648 GTTAAAATCAGACCTTAGAGGGATTGAAAC GTTGATATTACTTTTGTCCATGACCTGTACGGCTC spacer 

length: 35 repeater length: 30
33050   1581714 GTTAAAATCAGACCTTAGAGGGATTGAAAC GCTGACATACTATGTCATGCTCTACGGTGGAGACGT spacer 

length: 36 repeater length: 30
33051   1581781 GTTAAAATCAGACCTTAGAGGGATTGAAAC GGTCAATAATATATTTTCCTTCTTCATTCGGTTTAAG spacer 

length: 37 repeater length: 30
33052   1581849 GTTAAAATCAGACCTTAGAGGGATTGAAAC GCCGCAGCCGATACACCTGGTACTTATATCGTGTACT spacer 

length: 37 repeater length: 30
33053   1581917 GTTAAAATCAGACCTTAGAGGGATTGAAAC TTTGTCTCAACCTCTTATAACTCAGTACATAGTATT spacer 

length: 36 repeater length: 30
33054   1581984 GTTAAAATCAGACCTTAGAGGGATTGAAAC ACATCCCCGGTGATCAACGTCCCGCTATTCAACCG spacer 

length: 35 repeater length: 30
33055   1582050 GTTAAAATCAGACCTTAGAGGGATTGAAAC ATCCACAATCCAACCAATAGAAGCACAAACATTAAAA spacer 

length: 37 repeater length: 30
33056   1582118 GTTAAAATCAGACCTTAGAGGGATTGAAAC AAAACTGATCAATAATTTCTACTCGCTTTGTGATT spacer 

length: 35 repeater length: 30
33057   1582184 GTTAAAATCAGACCTTAGAGGGATTGAAAC GTTGTACAAGGCGTTATTATCATTTTCTGTCATGTTT spacer 

length: 37 repeater length: 30
33058   1582252 GTTAAAATCAGACCTTAGAGGGATTGAAAC AGGTTCTTTGATAGTTCTTCGTCTGCCCGTCCAAG spacer 

length: 35 repeater length: 30



33059   1582318 GTTAAAATCAGACCTTAGAGGGATTGAAAC GATAAAATATGGAACTATCTTGATTCTCATATGAT spacer 
length: 35 repeater length: 30

33060   1582384 GTTAAAATCAGACCTTAGAGGGATTGAAAC ATGAGAGCCAGCGCTCCTACTATCAAAGTCGCAGGC spacer 
length: 36 repeater length: 30

33061   1582451 GTTAAAATCAGACCTTAGAGGGATTGAAAC GTATATAATCCGTAATCGTTCCACGGTAAGCATAATTAGCAT 
spacer length: 42 repeater length: 30

33062   1582524 GTTAAAATCAGACCTTAGAGGGATTGAAAC ACCGGTTATTTTAACGTCTTTTATTTCTACCGTTGCT spacer 
length: 37 repeater length: 30

33063   1582592 GTTAAAATCAGACCTTAGAGGGATTGAAAC TATGCAACGGTTCCGAGTCCAAATGTGCACATATTT spacer 
length: 36 repeater length: 30

33064   1582659 GTTAAAATCAGACCTTAGAGGGATTGAAAC TCAAGACCGTTTCCAGTTGCCTGGATCGTCGTATTAT spacer 
length: 37 repeater length: 30

33065   1582727 GTTAAAATCAGACCTTAGAGGGATTGAAAC GAAGCAATATGCACAACGTTCGACATATTTCAGCC spacer 
length: 35 repeater length: 30

33066   1582793 GTTAAAATCAGACCTTAGAGGGATTGAAAC ATTTCCCCATTGTAGATCTGTCCAAGCCCAGCAAA spacer 
length: 35 repeater length: 30

33067   1582859 GTTAAAATCAGACCTTAGAGGGATTGAAAC GGCTATCAGATGAGTTTAGGGAGTTTCATGAAATG spacer 
length: 35 repeater length: 30

33068   1582925 GTTAAAATCAGACCTTAGAGGGATTGAAAC TGAAATACCTTTCCAGGGCAGCCTGTCGTTTTCTA spacer 
length: 35 repeater length: 30

33069   1582991 GTTAAAATCAGACCTTAGAGGGATTGAAAC TTTTTATGCCCTCGCTGTAAAACTGCTAAATGGAAC spacer 
length: 36 repeater length: 30

33070   1583058 GTTAAAATCAGACCTTAGAGGGATTGAAAC TTGATTAGGAGCCCATACTCTTATTATTGCGTCCT spacer 
length: 35 repeater length: 30

33071   1583124 GTTAAAATCAGACCTTAGAGGGATTGAAAC AAGGATGAGAGGGAGGAAGGGGCAATAAAAAGAGAG spacer 
length: 36 repeater length: 30

33072   1583191 GTTAAAATCAGACCTTAGAGGGATTGAAAC ATTAGCACGCGGGTGATCCAAATCTCGTTATCAG spacer 
length: 34 repeater length: 30

33073   1583256 GTTAAAATCAGACCTTAGAGGGATTGAAAC GAGTTCTCAGGGTCCACTAAATTACCGTTCTCGTCAAC spacer 
length: 38 repeater length: 30

33074   1583325 GTTAAAATCAGACCTTAGAGGGATTGAAAC ACGTGTAGGCGTTTAGTATCTGACGACAATCGGGGAT spacer 
length: 37 repeater length: 30

33075   1583393 GTTAAAATCAGACCTTAGAGGGATTGAAAC TTTTCCATCACCTTTTTTCTGCCCTAAAACATAATCC spacer 
length: 37 repeater length: 30

33076   1583461 GTTAAAATCAGACCTTAGAGGGATTGAAAC AAATTAGACCCTGATTTCCTCGACATGGTTAAGGCGAA spacer 
length: 38 repeater length: 30

33077   1583530 GTTAAAATCAGACCTTAGAGGGATTGAAAC ACGATCTGTGAAGGGCTTGTGAGGCTTTCCAATGCGT spacer 
length: 37 repeater length: 30

33078   1583598 GTTAAAATCAGACCTTAGAGGGATTGAAAC GCCTACCGTCCGAGCATAAAAACTAGTTAAAAAAT spacer 
length: 35 repeater length: 30

33079   1583664 GTTAAAATCAGACCTTAGAGGGATTGAAAC TCTTTAGCGGATCTGATAGAGGCAGCGCAAGCCCGGAA spacer 
length: 38 repeater length: 30

33080   1583733 GTTAAAATCAGACCTTAGAGGGATTGAAAC AACATTAGACAATATAGCTGATTCTGTGAAGAAGTCC spacer 
length: 37 repeater length: 30

33081   1583801 GTTAAAATCAGACCTTAGAGGGATTGAAAC AAAGCCGATGAAGGCACAAATTATAGGTCTGTAGC spacer 
length: 35 repeater length: 30

33082   1583867 GTTAAAATCAGACCTTAGAGGGATTGAAAC TATTTCAGGCAGGCCCGTTATACGGACTTCAATAT spacer 
length: 35 repeater length: 30

33083   1583933 GTTAAAATCAGACCTTAGAGGGATTGAAAC TCAATTTCTCTTGTTATGAGTTTCGTCTGATACATAC spacer 
length: 37 repeater length: 30

33084   1584001 GTTAAAATCAGACCTTAGAGGGATTGAAAC TTAAATCCAGAAAATGTATACGGCGGCGGTGAGTG spacer 
length: 35 repeater length: 30

33085   1584067 GTTAAAATCAGACCTTAGAGGGATTGAAAC GCTGCTAGACCTCCCGGACTTATTGCCGTAAAGT spacer 
length: 34 repeater length: 30

33086   1584132 GTTAAAATCAGACCTTAGAGGGATTGAAAC AAGTACCAAAGGCCTCGAAGCCTAAGAAGCCAACA spacer 
length: 35 repeater length: 30

33087   1584198 GTTAAAATCAGACCTTAGAGGGATTGAAAC GTCCCTCCGGGCTTAAGCCCGTCGGGAACGATTAAA spacer 
length: 36 repeater length: 30

33088   1584265 GTTAAAATCAGACCTTAGAGGGATTGAAAC GCGTGATCTACCAGCAGGAACCAACCGAGCCG spacer 
length: 32 repeater length: 30

33089   1584328 GTTAAAATCAGACCTTAGAGGGATTGAAAC GGGATACATGGAGAAAGATCGCGAAATACTTCGAGA spacer 
length: 36 repeater length: 30

33090   1584395 GTTAAAATCAGACCTTAGAGGGATTGAAAC GGAAAGCGCATTGAGTCGGCAAGTGTGCAAAGAC spacer 
length: 34 repeater length: 30

33091   1584460 GTTAAAATCAGACCTTAGAGGGATTGAAAC TTGATCTGGATTCTGCGATATCAGAAGGCGATTTTACG spacer 
length: 38 repeater length: 30

33092   1584529 GTTAAAATCAGACCTTAGAGGGATTGAAAC GTAGTAAACTAACGCTTTTCTAATAATTCTTTTTACT spacer 
length: 37 repeater length: 30

33093   1584597 GTTAAAATCAGACCTTAGAGGGATTGAAAC CCAGATATTGCAATTTCTGCAACATAAGTATCATAAA spacer 
length: 37 repeater length: 30

33094   1584665 GTTAAAATCAGACCTTAGAGGGATTGAAAC TCCAAGTCCTGGTTATCGAAGCATACGGACATTT spacer 



length: 34 repeater length: 30
33095   1584730 GTTAAAATCAGACCTTAGAGGGATTGAAAC ATGGGACCGGAGGGGACGTTTTAGACTGGATAGGA spacer 

length: 35 repeater length: 30
33096   1584796 GTTAAAATCAGACCTTAGAGGGATTGAAAC AAGGACTTCGAGATGCCTGTGGAGATCCTGGAAGA spacer 

length: 35 repeater length: 30
33097   1584862 GTTAAAATCAGACCTTAGAGGGATTGAAAC ATGTTCTCTGTGGTCTTATTATCCTGGTCTGGATT spacer 

length: 35 repeater length: 30
33098   1584928 GTTAAAATCAGACCTTAGAGGGATTGAAAC CCGCTTGTTATATGCGAAACTCCAGGAATGAGGCCT spacer 

length: 36 repeater length: 30
33099   1584995 GTTAAAATCAGACCTTAGAGGGATTGAAAC ACAAAAGAGGAGATCGAATCAAGAGCCAATGAGCTTG spacer 

length: 37 repeater length: 30
33100   1585063 GTTAAAATCAGACCTTAGAGGGATTGAAAC AAATCAAAAAGGATGTGGACATTAAAACCGAGAAC spacer 

length: 35 repeater length: 30
33101   1585129 GTTAAAATCAGACCTTAGAGGGATTGAAAC GTTTACATGGTACTTGATGAGATTCTCAGGGAGAA spacer 

length: 35 repeater length: 30
33102   1585195 GTTAAAATCAGACCTTAGAGGGATTGAAAC ATTTCTCAACTCCAATGAGGTCGGCTTTTGTGGCAA spacer 

length: 36 repeater length: 30
33103   1585262 GTTAAAATCAGACCTTAGAGGGATTGAAAC GTGTAACCCTAGTGTAACCATAGAGGGGGTTACAC spacer 

length: 35 repeater length: 30
33104   1585328 GTTAAAATCAGACCTTAGAGGGATTGAAAC TTAATGTAGGCACAGGCGACAATTTAGGATTATCAA spacer 

length: 36 repeater length: 30
33105   1585395 GTTAAAATCAGACCTTAGAGGGATTGAAAC AGGATACTGCAGATCGAGCGAAAAAGTATGTATTA spacer 

length: 35 repeater length: 30
33106   1585461 GTTAAAATCAGACCTTAGAGGGATTGAAAC GGGTTCGTAAAAGGATCAAAAGTAGGTGTAAAGGTAA spacer 

length: 37 repeater length: 30
33107   1585529 GTTAAAATCAGACCTTAGAGGGATTGAAAC GCAGATGATACATCTGTAAATAAGAATGTAGATAAAA
33108   
33109   
33110   crispr 8
33111   1585660 GTTAAAATCAGACCTTTGAGGGATTGAAAC GATAAAGAATAAGCCAGGCTCGCGGGGGAAACATTCA spacer 

length: 37 repeater length: 30
33112   1585728 GTTAAAATCAGACCTTTGAGGGATTGAAAC TTATCCATGTTAAGCTTTCCGAGTCCTTGGTATAAT spacer 

length: 36 repeater length: 30
33113   1585795 GTTAAAATCAGACCTTTGAGGGATTGAAAC GCTTTATTTTAGCCGTGGTTTTTGAAGGACTTATAT spacer 

length: 36 repeater length: 30
33114   1585862 GTTAAAATCAGACCTTTGAGGGATTGAAAC TAAATTGAACCATTGACCACACAGGAAAAGAAAATCC spacer 

length: 37 repeater length: 30
33115   1585930 GTTAAAATCAGACCTTTGAGGGATTGAAAC ATATTTTTCATAGATCGCATTTGCTTAGTTATTAT spacer 

length: 35 repeater length: 30
33116   1585996 GTTAAAATCAGACCTTTGAGGGATTGAAAC AAAAATATAATTAGTACAGTTCAGCCCCACTGCT spacer 

length: 34 repeater length: 30
33117   1586061 GTTAAAATCAGACCTTTGAGGGATTGAAAC CTCTTCGATGTACTTTAAAACTTTAAGCTCCAAATCT spacer 

length: 37 repeater length: 30
33118   1586129 GTTAAAATCAGACCTTTGAGGGATTGAAAC TCAGTTCAGAACTCTTATTTTTACGGGGAAGATA spacer 

length: 34 repeater length: 30
33119   1586194 GTTAAAATCAGACCTTTGAGGGATTGAAAC TTGCATTACCTTTCCGTTTTGCCGAATGCCGGTT
33120   
33121   
33122   crispr 9
33123   959233 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT AAATTAGGACAAGAACGAGCTAGAAAAGATGGAAAA 

spacer length: 36 repeater length: 37
33124   959307 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT ACTCAGAAAATGGGTTGGAATGCGAGCACGTCCTCA 

spacer length: 36 repeater length: 37
33125   959381 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT ATGAGTATGCTCCTGATTCCACGGGGGCAGCAGCAT 

spacer length: 36 repeater length: 37
33126   959455 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT TTTGTTATATCCATTCTCAGTACTCCATTTAGCTT 

spacer length: 35 repeater length: 37
33127   959528 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT ATTTCCGTTGATGGTGCTTCTCCCTGGTCAAAAAAAG 

spacer length: 37 repeater length: 37
33128   959603 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT ATGGTGAAGATAGCTTAAGAGGCTCCGATTACTGC 

spacer length: 35 repeater length: 37
33129   959676 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT CTGGGAGTTTTAATACCAGTGAAAGCATAGGAAGCA 

spacer length: 36 repeater length: 37
33130   959750 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT TTACTATACAGATCCTTTTACCTTCGGGAAAAACA 

spacer length: 35 repeater length: 37
33131   959823 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT TCATAGCCTTATAAAATCACGTCTTATAAAAGTC 

spacer length: 34 repeater length: 37
33132   959895 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT TTTATCATGTCTTCTCTTTGAAATTCATCCATCT 

spacer length: 34 repeater length: 37
33133   959967 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT ATAGTATTGAGAAAATGCTTTGTGGTGGACCATGAC 

spacer length: 36 repeater length: 37



33134   960041 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT ATTCAAAATCTTTTCGACTGCTTCGGGATGCGCT 
spacer length: 34 repeater length: 37

33135   960113 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT AGTGGCTGAAATTTAGTTTCCACTTTGACTTTATAA 
spacer length: 36 repeater length: 37

33136   960187 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT TCCAATCCTAGTGAAATACATTGACGGACCGGAT 
spacer length: 34 repeater length: 37

33137   960259 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT ATGCAACGCTCCAAACATCCCCCGGTAATCTCCTA 
spacer length: 35 repeater length: 37

33138   960332 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT AGTGTTACGGTCCTTTCTCCAGTCGCTGGAAACG 
spacer length: 34 repeater length: 37

33139   960404 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT AAGGCACTTCACGTGAGAAGCCTATAGAGATCCTC 
spacer length: 35 repeater length: 37

33140   960477 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT ATATGTATTCTCTTTTTGACTTTTCGGAAGCTGCTC 
spacer length: 36 repeater length: 37

33141   960551 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT TCAAAGTTCGCTAATTCTGCAGCATACTGAGCCGAA 
spacer length: 36 repeater length: 37

33142   960625 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT AGACAATGTAGCCCGTGAAGCATGGTTTGTGGAGA 
spacer length: 35 repeater length: 37

33143   960698 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT CGTGCTCCTGCTTTCTAACATGTCAGCCTATAACA 
spacer length: 35 repeater length: 37

33144   960771 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT AGAGCGACGATAATAACCAGGATTTTCGCCAAAATA 
spacer length: 36 repeater length: 37

33145   960845 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT GTTACCGGGCTGGTATCTGTCCCGTTATTATGAGCGT 
spacer length: 37 repeater length: 37

33146   960920 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT AGGATCAGATAAATTGTATCAGTCGGCTGCATATCT 
spacer length: 36 repeater length: 37

33147   960994 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT AATAACGTCTCTGAAGAGTTTAAAACAAACACTTTC 
spacer length: 36 repeater length: 37

33148   961068 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT TACTCATTCTAACCAAAACCAGATTAACGAAGCC 
spacer length: 34 repeater length: 37

33149   961140 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT GAAACAATTCGAAAGTCTATGATCTGTTCGAGACTT 
spacer length: 36 repeater length: 37

33150   961214 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT CCAACTCAACTCTGGTATTAGGAAGTACGGAAC 
spacer length: 33 repeater length: 37

33151   961285 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT ACCGGAATAACTCTCAGATGGTTTACTCCACTTTAA 
spacer length: 36 repeater length: 37

33152   961359 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT CTGAGTTTTGCGGAAGCGTTAGGAGTGTAGGTATAG 
spacer length: 36 repeater length: 37

33153   961433 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT GCAACCCGGAAAGAAGTAGATACCATTACATCCATG 
spacer length: 36 repeater length: 37

33154   961507 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT CGCACAAATCAGGAGCTTGAAAAAATGACATCAACA 
spacer length: 36 repeater length: 37

33155   961581 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT TCTTCCAGGGCTGCCCTATAACCCAGAAATGTGAGT 
spacer length: 36 repeater length: 37

33156   961655 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT CGTGTATTGATCTTCATATTCCCGCTCCCTCAGTT 
spacer length: 35 repeater length: 37

33157   961728 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT AGACCTCCACGGGAGCCTGACAGGAAAGAGTACA 
spacer length: 34 repeater length: 37

33158   961800 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT ATTTCACGTGCTTGTTCTAAGTCTGTTTTTGAGGC 
spacer length: 35 repeater length: 37

33159   961873 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT ACTGAATCACAGGAAAACTACGCTGTAAGTGATC 
spacer length: 34 repeater length: 37

33160   961945 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT CAGCCGGACGGATCCGTCAGGAAGATCGCAGTAT 
spacer length: 34 repeater length: 37

33161   962017 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT CTTGACTTTTGCTCATGACGCTCCAATTGCTTTG 
spacer length: 34 repeater length: 37

33162   962089 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT CTCCAAGGAGGGAGGATACATAATATACCCTTCACAG 
spacer length: 37 repeater length: 37

33163   962164 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT AAATCTCCTATGTTTCGTCTTGTTATAGCTTTGCT 
spacer length: 35 repeater length: 37

33164   962237 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT ATTGAAGGAGAATTCGACCAGGATAAACTAAAG 
spacer length: 33 repeater length: 37

33165   962308 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT CCTGTCGATCTCCTCAAACTGTTTATAGAAGTTT 
spacer length: 34 repeater length: 37

33166   962380 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT AAGAAGAATTCTGGGAATGGCATGTAGGAAAGAAGT 
spacer length: 36 repeater length: 37

33167   962454 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT TACAACCTTACAAGGACCATTTCTCTGTTTTATATT 
spacer length: 36 repeater length: 37

33168   962528 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT ACGTTGTTTTGCCTATGGATTTGGCAAATGTTGCCA 
spacer length: 36 repeater length: 37

33169   962602 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT GAAGTTGTTTTTTTAACTACCATCTGGATCGACCCA 



spacer length: 36 repeater length: 37
33170   962676 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT AAGTCAAACCGAAAACCGAATGAAAGCTCAGAGGAA 

spacer length: 36 repeater length: 37
33171   962750 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT CTGTGGGCTTTAACCTGCTTACCTGAGCAATGAACAT 

spacer length: 37 repeater length: 37
33172   962825 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT TGTTAGAAACAAAAATAAGTAATCACAAGAACAGA 

spacer length: 35 repeater length: 37
33173   962898 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT AATTCTATCATTTCTGGTTAGAAAATGAGACACCTT 

spacer length: 36 repeater length: 37
33174   962972 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT AAGGTTCAATTTTAAGAGGGTTTAGGTATAAGTC 

spacer length: 34 repeater length: 37
33175   963044 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT GGTATATAGGACAATAGAGGTTCAATTGTTACAGAT 

spacer length: 36 repeater length: 37
33176   963118 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT AATGTCCAAGCCATGATTGACCAATATGCAGCAAAA 

spacer length: 36 repeater length: 37
33177   963192 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT GAAAGCAGGCAAAAACATCAGATTCAAATATGAAG 

spacer length: 35 repeater length: 37
33178   963265 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT ATTTTGGGGAATAGGGAGAAAGTGAGGTGGTATAG 

spacer length: 35 repeater length: 37
33179   963338 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT TTTTGCAAATTGTGTTTGGTGTGTGTCGAATTTA 

spacer length: 34 repeater length: 37
33180   963410 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT AAAGGGCATTTTTCACAAAAGCGGAACGCTACAC 

spacer length: 34 repeater length: 37
33181   963482 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT ATGTTTCCGAAAGCGGCAGACTTAGCCGACAAACTC 

spacer length: 36 repeater length: 37
33182   963556 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT CCTTTTACAAGCTCTCGCGTGGAAATTGACGGTT 

spacer length: 34 repeater length: 37
33183   963628 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT AAAATAGAACTCAATCCTTCTTATCTCGAGAATC 

spacer length: 34 repeater length: 37
33184   963700 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT CCGGGGCATATAACCAGAAAACCGGGAAGTGGGA 

spacer length: 34 repeater length: 37
33185   963772 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT CCAAAATTCATTCTCAATGACATTGACGAGCTTC 

spacer length: 34 repeater length: 37
33186   963844 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT TAGTATGTGTTATATATAATATAGTATGTCTGTT 

spacer length: 34 repeater length: 37
33187   963916 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT TCCAAAAGTGCTTTCTGCATATCATTATCAATCTGC 

spacer length: 36 repeater length: 37
33188   963990 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT TCATTTTACTACATGAAATTTAATTTTTTTGGTAT 

spacer length: 35 repeater length: 37
33189   964063 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT AAAAATGCCACAAGTAAGAGATCTAATTGAAATG 

spacer length: 34 repeater length: 37
33190   964135 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT TTGAGTAATGTCTGAAATCGAAATCCTCAACATGC 

spacer length: 35 repeater length: 37
33191   964208 GTTTCAATCCTTGTTTTAATGGATCTTGCATTCGAAT TCCATTGTATAGATGTGTTTCTTAAATAGAAAGAT
33192   
33193   
33194   crispr 10
33195   2754439 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT TCGAAGACAACAGGAGCCGGGCAGGAGTCTTTAAAC 

spacer length: 36 repeater length: 37
33196   2754513 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT CCGCCTACCCATGCTAAACGGTTATCCCCACATCC 

spacer length: 35 repeater length: 37
33197   2754586 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT ATGTAGATGGGATTGCCTAACCACTCACTTGTA 

spacer length: 33 repeater length: 37
33198   2754657 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT TCGTAAATGCCGAGGATCACGAAACGTTTGTAGAAT 

spacer length: 36 repeater length: 37
33199   2754731 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT AGAATTCTTCAGTTCATCCCTGATAGGTCTTTCACCC 

spacer length: 37 repeater length: 37
33200   2754806 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT GTTCTCACCGGACATGGTCGAGGATGGTATGACT 

spacer length: 34 repeater length: 37
33201   2754878 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT CCATTTTGATTTTATTTTTTTCGTTTGATCTAAC 

spacer length: 34 repeater length: 37
33202   2754950 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT CTTAATTTAATCAGGCTTATAACTGAACTCCCCGAC 

spacer length: 36 repeater length: 37
33203   2755024 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT TTCAGACAAAAAAGAACGCAACTGTGGAGAAGGTAT 

spacer length: 36 repeater length: 37
33204   2755098 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT GATATTGTACGCGGGTGCAGTCGATTGTCCTTGAAA 

spacer length: 36 repeater length: 37
33205   2755172 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT AAGTATCCGGTACGAACGCTCAGCTGTACATAGGC 

spacer length: 35 repeater length: 37
33206   2755245 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT AAGTATTGGATGAGTACGAAGAGATGAAAAAGGAA 

spacer length: 35 repeater length: 37



33207   2755318 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT TGGTCTTCCCGCTGTGCCCTCTGCACTCCCAGGAG 
spacer length: 35 repeater length: 37

33208   2755391 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT TTCTAACGAGAAACAGGTAAGTTCTTGTCCAAATT 
spacer length: 35 repeater length: 37

33209   2755464 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT AAAAGGAACTGCTGGAAGGTTATCTATACGAGCCA 
spacer length: 35 repeater length: 37

33210   2755537 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT AATTATGCAAGCGGAGGAACGGTATAGGAACCGCAGC 
spacer length: 37 repeater length: 37

33211   2755612 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT ATGGTTGAAATTACCTTCCCGCTTGGATTCTTCAGT 
spacer length: 36 repeater length: 37

33212   2755686 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT GGGCTTGATGTCTTGCCAATGGATACAAAGAAGATA 
spacer length: 36 repeater length: 37

33213   2755760 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT AGCAGTCGAAAAGATTTTGAATGTCAGAGAAGAA 
spacer length: 34 repeater length: 37

33214   2755832 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT CAATCGACGACAAGATTACCTTTATTTACGGTACT 
spacer length: 35 repeater length: 37

33215   2755905 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT GGATCGTCAGATGCTTTTGTGGAAAGAACTGTACG 
spacer length: 35 repeater length: 37

33216   2755978 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT GAGCTGGATGTAATTCTCATCCTGGCTGCACTACGA 
spacer length: 36 repeater length: 37

33217   2756052 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT AGTTTTATATCAGTTTTGACGATTTCGGGAATATCA 
spacer length: 36 repeater length: 37

33218   2756126 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT CAAGATTAAAGTTTTGTAGTAAAGCCCAAAGCCT 
spacer length: 34 repeater length: 37

33219   2756198 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT ATATTAAAACAGTTGACTGCCTACGCAAAAGAACACT 
spacer length: 37 repeater length: 37

33220   2756273 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT GAGGTGGAAATGTCGAATGTCGAATTATGATACAC 
spacer length: 35 repeater length: 37

33221   2756346 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT CCGTCAATTTTTCAGGATCGAATGACCCATTTAT 
spacer length: 34 repeater length: 37

33222   2756418 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT TCAACCGCTACCGAATTTTCGTTTTTGAATACTT 
spacer length: 34 repeater length: 37

33223   2756490 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT TCCGGGGGTTGAAGGTTGGCGGCCTTCAATCTCTAC 
spacer length: 36 repeater length: 37

33224   2756564 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT CTTTAATCTTGTCTTCTCTGCTCTCTCAATCTCAG 
spacer length: 35 repeater length: 37

33225   2756637 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT 
CCAGTGTATGATAAAATGTACTGTCTGAAAGGGAAAAGC spacer length: 39 repeater length: 37

33226   2756714 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT TTTTTTTCCCGTTTTCATCGAGAGAATTCCTCAT 
spacer length: 34 repeater length: 37

33227   2756786 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT CATCAAAAAATACCTCTTGAGTAGTGCCATCTTT 
spacer length: 34 repeater length: 37

33228   2756858 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT TGGGATAAATGACGAGGTTGAGATTCAGGCAGCT 
spacer length: 34 repeater length: 37

33229   2756930 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT CTAATCAACAAAAAAATTGAGGGAAACAATAATGA 
spacer length: 35 repeater length: 37

33230   2757003 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT ATATTTTATCTAAGAAGGCGAGAAATATTTACC 
spacer length: 33 repeater length: 37

33231   2757074 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT TTTATACCAGTTTGCAAAATCCCAGTTTCCAGCTCT 
spacer length: 36 repeater length: 37

33232   2757148 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT TAGTCAATCCCCAGGACGTCCAGGACCTCGATGAAT 
spacer length: 36 repeater length: 37

33233   2757222 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT ATGGATATTCTTCTGTACGCTGTTCTGCTCGTTTTG 
spacer length: 36 repeater length: 37

33234   2757296 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT GTGCTTAAGCTGTCTGGGAGGGTTGGGGCTGAAGAT 
spacer length: 36 repeater length: 37

33235   2757370 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT GTCGTTCAAGGTTCATCGTGGGGTAGTTGACATA 
spacer length: 34 repeater length: 37

33236   2757442 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT TCTTAATGCAGAGATGGAGAATGCTGGAGTTCTGAGTG 
spacer length: 38 repeater length: 37

33237   2757518 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT GTTAATGGTTGCAGGTGGAGCTGCAGCAGGAGCA 
spacer length: 34 repeater length: 37

33238   2757590 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT GTATAACGAGGTAATCAGGGAAAGGCTAAAACAA 
spacer length: 34 repeater length: 37

33239   2757662 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT CTGTCCCATACACATCTGAAAATTTCGTACCATTTG 
spacer length: 36 repeater length: 37

33240   2757736 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT CTGTCAATAGCTCGGCATACGGTCCTTTCGGCAA 
spacer length: 34 repeater length: 37

33241   2757808 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT AAATAGTACCCCAATCAATAGTCTTTTTATTGACC 
spacer length: 35 repeater length: 37

33242   2757881 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT TGGTATGTCGTCATGTTCTGTCCTCAATGTCTATAG 



spacer length: 36 repeater length: 37
33243   2757955 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT GATGGGGAAAGCTGCTCGGTCGCTGGACTTGTGGAGC 

spacer length: 37 repeater length: 37
33244   2758030 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT GGGATGAAGAAACCACGCTCTTCGTAGATTTTCCG 

spacer length: 35 repeater length: 37
33245   2758103 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT AATTAACTCGGATAATTTAGTTCTGAAGGGCAAAA 

spacer length: 35 repeater length: 37
33246   2758176 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT CTTTATTTGTACGGGGTGTACGGGGTATTTTTGAAAA 

spacer length: 37 repeater length: 37
33247   2758251 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT GCCGAGAACCGAGGAATAGACCTCTGTGTAATAAACA 

spacer length: 37 repeater length: 37
33248   2758326 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT TGATGATTTGGATTTATAACAGGATATTTTGAGGG 

spacer length: 35 repeater length: 37
33249   2758399 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT AGGCGTTGTAGATGTTTAACAGGGTCGAATAAGT 

spacer length: 34 repeater length: 37
33250   2758471 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT TGAGAGGCTACAGGAGTTATCCTTCGAGGGAGTAAAA 

spacer length: 37 repeater length: 37
33251   2758546 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT AGACTAGGATGTCAGCTGAGATATTCATCCGAGCC 

spacer length: 35 repeater length: 37
33252   2758619 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT TCTTAGGTTGTACAATATACTATACAACCTATTACTAT 

spacer length: 38 repeater length: 37
33253   2758695 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT TTGAATCATTGGTGAGTTTTCAAACGGCTACCTT 

spacer length: 34 repeater length: 37
33254   2758767 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT GTCACAGAGCGCATGATATGCCACATACGTAATCT 

spacer length: 35 repeater length: 37
33255   2758840 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT CGGATATTATATGTGTGGATACAATCAGAAGGAAT 

spacer length: 35 repeater length: 37
33256   2758913 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT TAGGGATATCACACGTTCATTTCGCGTGAGGCCGTC 

spacer length: 36 repeater length: 37
33257   2758987 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT TCCTCGCACTCATCCGACTCTGGAAAATATCCGCA 

spacer length: 35 repeater length: 37
33258   2759060 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT ATCACGGAAAAAGGCAGCACAGCCGAGCGTGAAGCC 

spacer length: 36 repeater length: 37
33259   2759134 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT ATGTTTGCAACGGCATAATCTCCCGAAGGCGAATAT 

spacer length: 36 repeater length: 37
33260   2759208 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT TTAAAAATTTAGTAAGTGAACCTTCAATAGACTCCT 

spacer length: 36 repeater length: 37
33261   2759282 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT AAAAAGAACTAATTCGGAGGAAAAGAAAATGATA 

spacer length: 34 repeater length: 37
33262   2759354 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT AGTATATCCTGTTTTTCAAAGTATGGTCATGCAG 

spacer length: 34 repeater length: 37
33263   2759426 GTTTCAATCCTTGTTTTAGTGGATCTTGCATTCGAAT AAATTTTTCCTCTATTTGGCTAGAAAAAGCCTGA
33264   
33265   
33266   crispr 11
33267   428910 GCAGAAGTCTTCAAATTCTTCTACTGCTTCTAAATAAGCT 

GTGAAGAAATAGGTTCTGCAGGGTAGATGAGTTATAAACCAACTGCAGAACCCGGGGTATAACGGGGGACGAACAAAATAGAGAAA
GGAGTGAGGGATTGAAATGATCATAAATTTTGAGTATTCAAAGATTGTACAGTTCTTCCA spacer length: 146 
repeater length: 40

33268   429097 GCAGAAGTCTTCAAATTCTTCTACTGCTTCTAAATAAGCT 
GTAGAGAAATAGGTTATGCAGGATAGATGGGTTATAAACCCAACTGCATAGCTCAGGGGATAACGGGGACGAACAAAATAGAGAAA
GGAGTGAGGGATTGAAATGATCATAAATTTTGAGTATTCAAAGATTACAAAGATCTTCCA spacer length: 146 
repeater length: 40

33269   429284 GCAGAAGTCTTCAAATTCTTCTACTGCTTCTAAATAAGCT 
ATTTTCTTTTATTTGGCTAGAAAAAGCCTGAAATTGGTCCTATATTAAAACTAAATTTCTTGTTGGGATATTATCAAACCCTTTAT
AAATACAAGAAATATAATGCTTTCATGGTTTTTGGCTATTATGTATATGCTATTCTACTT

33270   
33271   
33272   GCA_003584625.1_ASM358462v1_genomic.fna(findCrispr):
33273   START       REPEAT                           

SPACER                                             
33274   crispr 1
33275   291088 TTGGTTATGTTGTTGTTGGA TATTGTATTATTATTTGAAGAATCGTAGAGGTAGATTCCATCCTCCCCGTT 

spacer length: 51 repeater length: 20
33276   291160 TTGGTTATGTTGTTGTTGGA 

TATTGTATTATTTGAAGAATCGTAGAGGTAGATTCCATAATAATACATGTTGTTGATGGTGTTGTTGGATATTGTATTATTTGAAG
AATAGCAGATGTAGATTCCATCATTTCCGCT spacer length: 117 repeater length: 20

33277   291298 TTGGTTATGTTGTTGTTGGA 
AATCAGATTATTATTTGAAGAATACCGGAGGTCGATTCCATCATAATCGTTGTTGGTTATGTTGTTGTTGTAGATTTTGTTATATT
CTGAATCTGAGAGGTCTATTCCAAGTCCGTT spacer length: 117 repeater length: 20

33278   291436 TTGGTTATGTTGTTGTTGGA 



TATTGTATTATTTGAAGAATACCAGAGGTCTATTCCATCATCTCCGTTGTTGGTTATTTTGTTGTTGGAAATCATATTATTATTTG
AAGAATAGAAGAGGTAGATTCCATAATACGTGTT spacer length: 120 repeater length: 20

33279   291577 TTGGTTATGTTGTTGTTGGA AAGTATATTATTTGAAGAATACCAGAGGTCTATTCCAAGTCCGTT spacer 
length: 45 repeater length: 20

33280   291643 TTGGTTATGTTGTTGTTGGA 
AAGTATATTATTTGAAGAATAGCAGATGTAGATTCCATCATACTTGTTGTTGGTTATTTTGTTGTTGTAGATTGTATTATTTGAAG
AATTGTTGAGGTAGATTCCATAATACGTGTT spacer length: 117 repeater length: 20

33281   291781 TTGGTTATGTTGTTGTTGGA AAGTATATTATTTGAAGAATACCAGAGGTCTATTCCAAGTCCGTT spacer 
length: 45 repeater length: 20

33282   291847 TTGGTTATGTTGTTGTTGGA CAGCGAGTATGGAATCTACCTCTATGGTTCCAGTAGTAGTGTGTT
33283   
33284   
33285   crispr 2
33286   1345194 CAACTGCTCGAGGATCCTTTAACA 

GCCCAAGGGCTGCGGCTGCTGACCCGCGGACAAGCCCTTCTTCATCCTTCAGTGTTTCGATAAGTGGT spacer length: 
68 repeater length: 24

33287   1345287 CAACTGCTCGAGGATCCTTTAACA 
GCCCAAGGGCTAAAGCTGCTGCCCCGCGGACACCGGGGTATGCATCCTTCAGTGTTTCGATGAGGGGT spacer length: 
68 repeater length: 24

33288   1345380 CAACTGCTCGAGGATCCTTTAACA 
TATGGAATCTACCTCTATGGTTCCAGTAGTAGTGTGTTGCGTGGTAATGTTGTTGAGGATTGTGGGCG

33289   
33290   
33291   crispr 3
33292   450722 ATCTACAACAACACTATAACCAACAACAGC TGGGATGGAATCTTCCTCGACCATTCTTCAAATAATAC spacer 

length: 38 repeater length: 30
33293   450791 ATCTACAACAACACTATAACCAACAACAGC GATGGAATCTTCCTCTACTATTCTTCAAATAATAC spacer 

length: 35 repeater length: 30
33294   450857 ATCTACAACAACACTATAACCAACAACAGC GGCCTGGGCTGCTGCCAAGCGGACAAGCCCTTCTT
33295   
33296   
33297   crispr 4
33298   1043665 ATTTCCATACTATTTAGTCTATTTCAAAGC TCAAACCATAGAGGGGGGTTTTATTTTGGAAGAG spacer 

length: 34 repeater length: 30
33299   1043730 ATTTCCATACTATTTAGTCTATTTCAAAGC TCGTCAATGGTGGTGTAATACTTTTGGGGTGGGTTG spacer 

length: 36 repeater length: 30
33300   1043797 ATTTCCATACTATTTAGTCTATTTCAAAGC TTGGATTGTGACAGTATCCCCATCCGCGGGGACGCCGC spacer 

length: 38 repeater length: 30
33301   1043866 ATTTCCATACTATTTAGTCTATTTCAAAGC GAGAGGGGATGCAAAAAAAGAAAAGGATTTGGGTG spacer 

length: 35 repeater length: 30
33302   1043932 ATTTCCATACTATTTAGTCTATTTCAAAGC TATTTTTCGTTTTTTTGATGATTCTCAGGGAGGGGA spacer 

length: 36 repeater length: 30
33303   1043999 ATTTCCATACTATTTAGTCTATTTCAAAGC ATAGTATAGAAAAAAAATTCAGCGAATACAGCGACT spacer 

length: 36 repeater length: 30
33304   1044066 ATTTCCATACTATTTAGTCTATTTCAAAGC TTTGAGTTCATCTCATTCAAGTATGCTTTTAATTCC spacer 

length: 36 repeater length: 30
33305   1044133 ATTTCCATACTATTTAGTCTATTTCAAAGC CTAGGCCCCAAAAAAAAACACCCCCCAAAAAAAACA spacer 

length: 36 repeater length: 30
33306   1044200 ATTTCCATACTATTTAGTCTATTTCAAAGC GAGAGAGGCCTGGCCCCAAAAAAACACCCATGAAAA spacer 

length: 36 repeater length: 30
33307   1044267 ATTTCCATACTATTTAGTCTATTTCAAAGC TCAGTCTTGAGACTGAGGTCGAGTTCAGAGTAGACGA spacer 

length: 37 repeater length: 30
33308   1044335 ATTTCCATACTATTTAGTCTATTTCAAAGC CCCTTCCCTTCTCTCCTGAATGATGATTTCGAGAAAA spacer 

length: 37 repeater length: 30
33309   1044403 ATTTCCATACTATTTAGTCTATTTCAAAGC CCACAAAACCCCCCAACAACACCACCAAAAAAACCCA spacer 

length: 37 repeater length: 30
33310   1044471 ATTTCCATACTATTTAGTCTATTTCAAAGC AGAAGAAATATCAGAACTCGAAAAAACAATCGGAAAAA spacer 

length: 38 repeater length: 30
33311   1044540 ATTTCCATACTATTTAGTCTATTTCAAAGC CCTGAATCATCCAAAAAACGAAAAATATATATATGA spacer 

length: 36 repeater length: 30
33312   1044607 ATTTCCATACTATTTAGTCTATTTCAAAGC AGTCCTCGGAAACTACGAGAGCGAGGATGATGAGC spacer 

length: 35 repeater length: 30
33313   1044673 ATTTCCATACTATTTAGTCTATTTCAAAGC TTTCGTTCATGTTCTTTTTTGACTTTTTGCCTATAT spacer 

length: 36 repeater length: 30
33314   1044740 ATTTCCATACTATTTAGTCTATTTCAAAGC TAGCAAAATATAAAAGAAAACCAAAAATAGTAGCC spacer 

length: 35 repeater length: 30
33315   1044806 ATTTCCATACTATTTAGTCTATTTCAAAGC TCTTTACATACTCTATTTTTAGTTCAGTTTTTTCTTT spacer 

length: 37 repeater length: 30
33316   1044874 ATTTCCATACTATTTAGTCTATTTCAAAGC CTCTCTTTGTCGCATATGTGAATGAATCGGTTGAGGAA spacer 

length: 38 repeater length: 30
33317   1044943 ATTTCCATACTATTTAGTCTATTTCAAAGC AGTATTTTTCGGCCTGTTTAATCCTCTCACTAAGA spacer 



length: 35 repeater length: 30
33318   1045009 ATTTCCATACTATTTAGTCTATTTCAAAGC CATATTGCTCAGCTGTCATTTCCCCAGCATAAATACA spacer 

length: 37 repeater length: 30
33319   1045077 ATTTCCATACTATTTAGTCTATTTCAAAGC AACTTAAAGTCTATTGTAAGGCAATGGAGGGGTCT spacer 

length: 35 repeater length: 30
33320   1045143 ATTTCCATACTATTTAGTCTATTTCAAAGC GCAGCTATGGCGAATATAAGCCAGCCAAGCATATTA spacer 

length: 36 repeater length: 30
33321   1045210 ATTTCCATACTATTTAGTCTATTTCAAAGC TCATCATCGAATCGCAAACTATATATATTCGGAGTA spacer 

length: 36 repeater length: 30
33322   1045277 ATTTCCATACTATTTAGTCTATTTCAAAGC CAGCTGAGGCCAGACAATATCTGAAGGGTTATTTCAAC spacer 

length: 38 repeater length: 30
33323   1045346 ATTTCCATACTATTTAGTCTATTTCAAAGC TTAAAAATGTTGCAAGGGAAATAAAAGAGAAAGATA spacer 

length: 36 repeater length: 30
33324   1045413 ATTTCCATACTATTTAGTCTATTTCAAAGC CTTCACGGTCTTGTTCAACCTTAATCTCTTGGAATAGG spacer 

length: 38 repeater length: 30
33325   1045482 ATTTCCATACTATTTAGTCTATTTCAAAGC GCGGATATGTCCCACAAACCCCTGGAAACTTCTAT spacer 

length: 35 repeater length: 30
33326   1045548 ATTTCCATACTATTTAGTCTATTTCAAAGC AGTGCACAGGATTGTTCTATTGTGAAACCTTGTTCT spacer 

length: 36 repeater length: 30
33327   1045615 ATTTCCATACTATTTAGTCTATTTCAAAGC AGAGACCTTCGAATTGGAAACGGATGAAGAATTAG spacer 

length: 35 repeater length: 30
33328   1045681 ATTTCCATACTATTTAGTCTATTTCAAAGC AGTGCACAGGATTGTTCTATTGTGAAACCTTGTTCT spacer 

length: 36 repeater length: 30
33329   1045748 ATTTCCATACTATTTAGTCTATTTCAAAGC GCCCATACTTGAATAACATGATACAAATGCAGCCA spacer 

length: 35 repeater length: 30
33330   1045814 ATTTCCATACTATTTAGTCTATTTCAAAGC GTGCTTTGATCCGCTCTTCAACTGTAGCCTGATTT spacer 

length: 35 repeater length: 30
33331   1045880 ATTTCCATACTATTTAGTCTATTTCAAAGC CTTATATGTGCAGGCTAATCTGAAAGGCCTCCAA spacer 

length: 34 repeater length: 30
33332   1045945 ATTTCCATACTATTTAGTCTATTTCAAAGC TCTTTGACCGCTCTGTCTACGATTTCAGGAGTTATC spacer 

length: 36 repeater length: 30
33333   1046012 ATTTCCATACTATTTAGTCTATTTCAAAGC AAGGAGAATGTGTACTTTGAGAGTGTCACAAAAT spacer 

length: 34 repeater length: 30
33334   1046077 ATTTCCATACTATTTAGTCTATTTCAAAGC CAGTTGAAGAGACCCGTGAGATTGGGAAACCAAGGCA spacer 

length: 37 repeater length: 30
33335   1046145 ATTTCCATACTATTTAGTCTATTTCAAAGC ACAATCTTATCAATCCACTGCGACAAGCCCTCAAA spacer 

length: 35 repeater length: 30
33336   1046211 ATTTCCATACTATTTAGTCTATTTCAAAGC ACAAGATGATCGATGCTGTTCCTGAGGAGTACTTCA spacer 

length: 36 repeater length: 30
33337   1046278 ATTTCCATACTATTTAGTCTATTTCAAAGC TATACCGCTTATTTCCCTCACAGTCTCAAATATTTCA spacer 

length: 37 repeater length: 30
33338   1046346 ATTTCCATACTATTTAGTCTATTTCAAAGC GTTAGGCCAACGCACCGTAGAAATCACCTGCAGATC spacer 

length: 36 repeater length: 30
33339   1046413 ATTTCCATACTATTTAGTCTATTTCAAAGC TATCGTTCTTCACGGCTTATAGCATCCCCAATAACCT spacer 

length: 37 repeater length: 30
33340   1046481 ATTTCCATACTATTTAGTCTATTTCAAAGC TTGAATTGGCGTGTGGCCTCGCCTTCAAATGTTAAT spacer 

length: 36 repeater length: 30
33341   1046548 ATTTCCATACTATTTAGTCTATTTCAAAGC ACGCCATCTCTTTTTATCCCCATGCTTTTTATCGA spacer 

length: 35 repeater length: 30
33342   1046614 ATTTCCATACTATTTAGTCTATTTCAAAGC GTGAGGCCTTCCCCTCCATTCTCGATAGATTCAAT spacer 

length: 35 repeater length: 30
33343   1046680 ATTTCCATACTATTTAGTCTATTTCAAAGC CGGAATATTAATATGTATTCGTGTTCATGGGTTAC spacer 

length: 35 repeater length: 30
33344   1046746 ATTTCCATACTATTTAGTCTATTTCAAAGC AGTAACCCCATCCACCATATTTCGAAACCACCACCAT spacer 

length: 37 repeater length: 30
33345   1046814 ATTTCCATACTATTTAGTCTATTTCAAAGC ATACCCAGTATTTTTGTTCAATTTTCCGGTTGTTTA spacer 

length: 36 repeater length: 30
33346   1046881 ATTTCCATACTATTTAGTCTATTTCAAAGC TGTGATGGTCTTGGAGATCGCTATGATCTCATCAT spacer 

length: 35 repeater length: 30
33347   1046947 ATTTCCATACTATTTAGTCTATTTCAAAGC GGTTTCAGTGGTTTGATAGTAACAAGACCCTTATCCT spacer 

length: 37 repeater length: 30
33348   1047015 ATTTCCATACTATTTAGTCTATTTCAAAGC CAATACTCTGCTTAGAGCAAAGTAGAGCGGATACCG spacer 

length: 36 repeater length: 30
33349   1047082 ATTTCCATACTATTTAGTCTATTTCAAAGC CGCGGGGATTTCGCAAATACACTTGTTGACTTACTTGT spacer 

length: 38 repeater length: 30
33350   1047151 ATTTCCATACTATTTAGTCTATTTCAAAGC TTCATTATATAATTTCTTCTTCCCATTCCTATAGAG spacer 

length: 36 repeater length: 30
33351   1047218 ATTTCCATACTATTTAGTCTATTTCAAAGC TGCCGATATTCGCCGCTAAAGCAGCAACACCAATATA spacer 

length: 37 repeater length: 30
33352   1047286 ATTTCCATACTATTTAGTCTATTTCAAAGC ATTCATCCCCTCAACATGGAGGGAAAACCCTTATC spacer 

length: 35 repeater length: 30



33353   1047352 ATTTCCATACTATTTAGTCTATTTCAAAGC CAACACCTAGAATCATGGAAGCATGTGAAAAAGGGA spacer 
length: 36 repeater length: 30

33354   1047419 ATTTCCATACTATTTAGTCTATTTCAAAGC GACTTTATGTATATCAACGTACACTCCTCTTTTTT spacer 
length: 35 repeater length: 30

33355   1047485 ATTTCCATACTATTTAGTCTATTTCAAAGC AGCCCGTGAAGGCACATTCTTGAGCGTTGTTTTCA spacer 
length: 35 repeater length: 30

33356   1047551 ATTTCCATACTATTTAGTCTATTTCAAAGC AATTGAATCCCTTCATCATACCCAGGGATCCTTAGA spacer 
length: 36 repeater length: 30

33357   1047618 ATTTCCATACTATTTAGTCTATTTCAAAGC CATCTGAAAGAGTTGTATGGGTATGGTGTGATCTA spacer 
length: 35 repeater length: 30

33358   1047684 ATTTCCATACTATTTAGTCTATTTCAAAGC ACAATCGACGCTTACAGGGTTAGCATAGTCCCCGGA spacer 
length: 36 repeater length: 30

33359   1047751 ATTTCCATACTATTTAGTCTATTTCAAAGC TGTGCCGATGATAATGTCATGGCCACCTAGATTCAC spacer 
length: 36 repeater length: 30

33360   1047818 ATTTCCATACTATTTAGTCTATTTCAAAGC ACGGATGTTATTGACTTGAAATTCAAGATGACAGGCCT spacer 
length: 38 repeater length: 30

33361   1047887 ATTTCCATACTATTTAGTCTATTTCAAAGC AAGCAAAAAATGCAAAAAGAACATACAAGCACAGT spacer 
length: 35 repeater length: 30

33362   1047953 ATTTCCATACTATTTAGTCTATTTCAAAGC TAGACCCGGACAAACCGCGCATATTTTGAATTCGTA spacer 
length: 36 repeater length: 30

33363   1048020 ATTTCCATACTATTTAGTCTATTTCAAAGC ACAGTCATTGTACCAGCATCTCCAGCATCGAAGGTT spacer 
length: 36 repeater length: 30

33364   1048087 ATTTCCATACTATTTAGTCTATTTCAAAGC ACTCCCTAATTATGTGAACATAGCAACCACAACCC spacer 
length: 35 repeater length: 30

33365   1048153 ATTTCCATACTATTTAGTCTATTTCAAAGC GCTACTGGGAAGATCGCAGAACTTGTTAAAGAGTTA spacer 
length: 36 repeater length: 30

33366   1048220 ATTTCCATACTATTTAGTCTATTTCAAAGC AATAACGTGTCAGCACCGAGCATTTTAATGTTAAACG spacer 
length: 37 repeater length: 30

33367   1048288 ATTTCCATACTATTTAGTCTATTTCAAAGC TAGATGTATCCTTCATTTTCACCGGTTGGCATTGAA spacer 
length: 36 repeater length: 30

33368   1048355 ATTTCCATACTATTTAGTCTATTTCAAAGC CGTTCTAAAAATGCTTTTTTGTACCTATAACCTTCAC spacer 
length: 37 repeater length: 30

33369   1048423 ATTTCCATACTATTTAGTCTATTTCAAAGC GTAGGCCCTCCAATGGCATTAGTTTCATGTAACAG spacer 
length: 35 repeater length: 30

33370   1048489 ATTTCCATACTATTTAGTCTATTTCAAAGC TGTGACTTGCTCGAAGATTCCCCGTTACTATGGGTGC spacer 
length: 37 repeater length: 30

33371   1048557 ATTTCCATACTATTTAGTCTATTTCAAAGC CATCCACCAGTTTTCTGGTCCAACCAATTGAATTTA spacer 
length: 36 repeater length: 30

33372   1048624 ATTTCCATACTATTTAGTCTATTTCAAAGC ACAACAAACAGAAGAAGTAAAATGGCTAATACAAAGA spacer 
length: 37 repeater length: 30

33373   1048692 ATTTCCATACTATTTAGTCTATTTCAAAGC AGTGAAAAGGGACTTAGAAGAACTCCCATCACCTGATA spacer 
length: 38 repeater length: 30

33374   1048761 ATTTCCATACTATTTAGTCTATTTCAAAGC CTGGATATCCACCCCAGTACTTCATAAAATGGCCT spacer 
length: 35 repeater length: 30

33375   1048827 ATTTCCATACTATTTAGTCTATTTCAAAGC GGGGGATGGTTGGGATTATAAAGCTGTTAGGTTTG spacer 
length: 35 repeater length: 30

33376   1048893 ATTTCCATACTATTTAGTCTATTTCAAAGC GTTGAGAAGAAGAAAAAGAATATGGGTGGGGATCCC spacer 
length: 36 repeater length: 30

33377   1048960 ATTTCCATACTATTTAGTCTATTTCAAAGC CCGTGTGAATGCCGTGGTTGAGGAGTTGACACAACTT spacer 
length: 37 repeater length: 30

33378   1049028 ATTTCCATACTATTTAGTCTATTTCAAAGC ATTGCAGCGCATTCCCTGAGGATTGGCTGGATTTTG spacer 
length: 36 repeater length: 30

33379   1049095 ATTTCCATACTATTTAGTCTATTTCAAAGC GGTGCTGCCCTGTCACCGGGGAATTTCTGCCCGTTT spacer 
length: 36 repeater length: 30

33380   1049162 ATTTCCATACTATTTAGTCTATTTCAAAGC GTAGTCAATTGCAGGGTCTTTCATATATTCTTTCCAT spacer 
length: 37 repeater length: 30

33381   1049230 ATTTCCATACTATTTAGTCTATTTCAAAGC AAGCCAGTTATACCATCACCAGAGATTATCAAACCA spacer 
length: 36 repeater length: 30

33382   1049297 ATTTCCATACTATTTAGTCTATTTCAAAGC TCTTGGATTAGCTGCTACTGCATTACAACCATTTT spacer 
length: 35 repeater length: 30

33383   1049363 ATTTCCATACTATTTAGTCTATTTCAAAGC TTTAGATCTGCTATTTTTTCTTGTATGTCCTCTATC spacer 
length: 36 repeater length: 30

33384   1049430 ATTTCCATACTATTTAGTCTATTTCAAAGC CCTTCGCAACGAGTGATGCTCCTTCCATTGGGTTT spacer 
length: 35 repeater length: 30

33385   1049496 ATTTCCATACTATTTAGTCTATTTCAAAGC TCGCAGGATACGATCATGAAATGGAATTACTATGG spacer 
length: 35 repeater length: 30

33386   1049562 ATTTCCATACTATTTAGTCTATTTCAAAGC ACCCGCACTTCTTTCAGTTTTTCCCTAATAATCATCT spacer 
length: 37 repeater length: 30

33387   1049630 ATTTCCATACTATTTAGTCTATTTCAAAGC AGATTGACCACAATACGTACCATTAGCCATCATCCTC spacer 
length: 37 repeater length: 30

33388   1049698 ATTTCCATACTATTTAGTCTATTTCAAAGC ACGCCAAGTAGAGGAAATAAAACGCTTATCCCC spacer 



length: 33 repeater length: 30
33389   1049762 ATTTCCATACTATTTAGTCTATTTCAAAGC CATAAAAATACACCATTCAACCTACCCTAAACACA spacer 

length: 35 repeater length: 30
33390   1049828 ATTTCCATACTATTTAGTCTATTTCAAAGC AAGCTTCTAACGCTGCACAAAGCAAAGGATTGCTC spacer 

length: 35 repeater length: 30
33391   1049894 ATTTCCATACTATTTAGTCTATTTCAAAGC ACGCCCCAGGAAGGCCCCACATTCGAAATAGAGACCA spacer 

length: 37 repeater length: 30
33392   1049962 ATTTCCATACTATTTAGTCTATTTCAAAGC TCTTGTGAAAGCCGTGACAGACCTTGAAACTCAGGAT spacer 

length: 37 repeater length: 30
33393   1050030 ATTTCCATACTATTTAGTCTATTTCAAAGC AATATCTTGACAAAGGGACAGGAATTCACGGACCTA spacer 

length: 36 repeater length: 30
33394   1050097 ATTTCCATACTATTTAGTCTATTTCAAAGC TTTGAACCCTATTTCCACACAACCAACGAGAACAT spacer 

length: 35 repeater length: 30
33395   1050163 ATTTCCATACTATTTAGTCTATTTCAAAGC GGTATTTGTCCAGCCATCGGCAGCTTCTCATACCTT spacer 

length: 36 repeater length: 30
33396   1050230 ATTTCCATACTATTTAGTCTATTTCAAAGC AGAACATGCAACAATACAAAACATAAAAAGATCCA spacer 

length: 35 repeater length: 30
33397   1050296 ATTTCCATACTATTTAGTCTATTTCAAAGC AAATTCATCCTTTTGATGCTCTACGCTACCTTAGATC spacer 

length: 37 repeater length: 30
33398   1050364 ATTTCCATACTATTTAGTCTATTTCAAAGC TATCAGCTTAACAAACAGGCCATGCGTCTATGATG spacer 

length: 35 repeater length: 30
33399   1050430 ATTTCCATACTATTTAGTCTATTTCAAAGC TTTCATTGCTTTCAGATACACTTGATGATACCTATT spacer 

length: 36 repeater length: 30
33400   1050497 ATTTCCATACTATTTAGTCTATTTCAAAGC ACCCGTTCTTGGTTTTGTACTTCACAATTTCGTCT spacer 

length: 35 repeater length: 30
33401   1050563 ATTTCCATACTATTTAGTCTATTTCAAAGC CATACAAAGGCAACTACCATGCGAATAGCACATGGA spacer 

length: 36 repeater length: 30
33402   1050630 ATTTCCATACTATTTAGTCTATTTCAAAGC TCTTTCTTGGCTTTCTCACATTCCTTGATAAATGCTT spacer 

length: 37 repeater length: 30
33403   1050698 ATTTCCATACTATTTAGTCTATTTCAAAGC CATAGATCTATCAGAGGATCTTAAAGAAATCGATG spacer 

length: 35 repeater length: 30
33404   1050764 ATTTCCATACTATTTAGTCTATTTCAAAGC TGGAAGTGTTACGGTTGTGGGGCCCATGGTAGTACG spacer 

length: 36 repeater length: 30
33405   1050831 ATTTCCATACTATTTAGTCTATTTCAAAGC AGCGTGTGGGCTGGGATTATAGCAAGTGGAAGGATG spacer 

length: 36 repeater length: 30
33406   1050898 ATTTCCATACTATTTAGTCTATTTCAAAGC TAAACCGGTTTATTTCATCCATTTCATCTACCATCC spacer 

length: 36 repeater length: 30
33407   1050965 ATTTCCATACTATTTAGTCTATTTCAAAGC CCACGTCTACGCAGGCCATATGGATGCTATTCACC spacer 

length: 35 repeater length: 30
33408   1051031 ATTTCCATACTATTTAGTCTATTTCAAAGC ATGGAATCTACCTCTATGGTTCCAGTAGTAGTGTG
33409   
33410   
33411   GCA_003711245.1_ASM371124v1_genomic.fna(findCrispr):
33412   START       REPEAT                           

SPACER                                             
33413   crispr 1
33414   867691 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA 

GACCCACGTTAGGAAGGCTCTGCCTATCGATCTACACTGGTAGAAATTCTGAATGAGTTTTAGACTGCGGAGTCCGTTGCCTTTGT
TATTG spacer length: 91 repeater length: 33

33415   867816 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACAAACGGTAGCCCAGGAAGGCTGGCC spacer length: 
28 repeater length: 33

33416   867878 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACGACGGAAGTGATAGGGTAACCGCACCT spacer 
length: 30 repeater length: 33

33417   867942 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACGATGCATCCGCAATGTGTGCCTGCT spacer length: 
28 repeater length: 33

33418   868004 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACGTACCTTGACCGCAAAAAGTGAACCG spacer 
length: 29 repeater length: 33

33419   868067 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACTAACATGACAGGAAATCCACCCGA spacer length: 
27 repeater length: 33

33420   868128 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACCCTCGGCGGCAGATGTGGAGACAGA spacer length: 
28 repeater length: 33

33421   868190 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACACATCAAGCCCCTCCAGTCATCCGTC spacer 
length: 29 repeater length: 33

33422   868253 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACATTAAAAGGGGCAGTGCCGAACCG spacer length: 
27 repeater length: 33

33423   868314 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA 
GACCCACTTCACAGCCAAAAGCGTATCTTTATCTACACTAGTAGAGATTCTGAATGAGTTTTAGACCAACCAAATATGGCCCGTTG
TTGTTTGCATCTACACTAGTAGAGATTCTGAATGAGTTTTAGACCAACCAAATATGGCCCGTTGTTGTTTG spacer 
length: 157 repeater length: 33

33424   868505 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACACTTATGACGACATTTTTAGGGCATA spacer 
length: 29 repeater length: 33



33425   868568 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACCCCTGCCGCCTGAATATCTTTGCACC spacer 
length: 29 repeater length: 33

33426   868631 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACGCCGGAGGCGTGGCGGGATGGTTCC spacer length: 
28 repeater length: 33

33427   868693 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACGTTTCGCCCTCTCTCGGTTCATCA spacer length: 
27 repeater length: 33

33428   868754 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACTCGCCTTGTCTCGAGGCGGTCCTTG spacer length: 
28 repeater length: 33

33429   868816 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACCTTCAGATCTTCAGGATCATCCTCA spacer length: 
28 repeater length: 33

33430   868878 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACGGTGACGCAGCTGACCGCCGAACGCG spacer 
length: 29 repeater length: 33

33431   868941 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACTCTCTCCTTCATCTGGCCTGTCCGT spacer length: 
28 repeater length: 33

33432   869003 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACGAACGCCCGGAGGTCGAAGGCCGCAA spacer 
length: 29 repeater length: 33

33433   869066 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACTGTGCGGCTCGTCGCTTTCCCCGTGGT spacer 
length: 30 repeater length: 33

33434   869130 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACTACCCCTTCCTCCGTACGTAGTCTT spacer length: 
28 repeater length: 33

33435   869192 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACCACAGCCGACTTCATCAGGAAGAGA spacer length: 
28 repeater length: 33

33436   869254 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACCCACGAAAGCCTTACGCTCCGCTTTG spacer 
length: 29 repeater length: 33

33437   869317 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACATGCGCTCCGCGATCAACTCCATCG spacer length: 
28 repeater length: 33

33438   869379 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACCAGGCGGACATGGAAAGCGCGATAG spacer length: 
28 repeater length: 33

33439   869441 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACACGCTGAAGATAGACGACGTGAGCTT spacer 
length: 29 repeater length: 33

33440   869504 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACTAACCTTCCGTAAGTAACACGTTTATAT spacer 
length: 31 repeater length: 33

33441   869569 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACCGATCATCGCAGACGAGGTAGATTCA spacer 
length: 29 repeater length: 33

33442   869632 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA AACAGTGTCTGTTCACGTGTGGTATTCT spacer length: 
28 repeater length: 33

33443   869694 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACCCGGTCTGCGTCCTTGGCGAAGCTC spacer length: 
28 repeater length: 33

33444   869756 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACAAGAAGGCCGTGGTGGTCACCGCCAC spacer 
length: 29 repeater length: 33

33445   869819 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACGCACCACGTGGGCGACCCTCATCA spacer length: 
27 repeater length: 33

33446   869880 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACAGACGTTGAATCTCTGGCGGTTGC spacer length: 
27 repeater length: 33

33447   869941 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACCAGGTCGAACTTGAGAACGGAAGACT spacer 
length: 29 repeater length: 33

33448   870004 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACCTGCAGCGCACTGTTCCCAATTTTA spacer length: 
28 repeater length: 33

33449   870066 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACCGCCCGAAGAAGCCCAGGAATTCTA spacer length: 
28 repeater length: 33

33450   870128 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACGTTCACGGCACCGTGGGGAATATCGT spacer 
length: 29 repeater length: 33

33451   870191 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACTCCGGTCTTGGAGTAGTGAGCCACT spacer length: 
28 repeater length: 33

33452   870253 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACGGGAGTTCGACCAGTTCATAACCTGGA spacer 
length: 30 repeater length: 33

33453   870317 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACGGAGCAGTATTAGACTTAATCGTCT spacer length: 
28 repeater length: 33

33454   870379 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACGGCGCGGCCCGCAGCTTCCTGACCG spacer length: 
28 repeater length: 33

33455   870441 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GATGAGTTTTAGACGGGAGTTCGACCAGTTCATAACCTGGA 
spacer length: 41 repeater length: 33

33456   870516 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACGGAGCAGTATTAGACTTAATCGTCT spacer length: 
28 repeater length: 33

33457   870578 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA CAGTGCCGAACCGAATCTACACTAGTAG
33458   
33459   
33460   GCA_003852095.1_ASM385209v1_genomic.fna(findCrispr):
33461   START       REPEAT                           

SPACER                                             
33462   crispr 1



33463   2499117 GATAATCTACTATAGAATTGAAAG ATACTGCAAGCGAATTGGCGGAAAATTGGCAGCGACGT spacer 
length: 38 repeater length: 24

33464   2499180 GATAATCTACTATAGAATTGAAAG TTATCTAATTTTAATAATCAAGGAAATTCATTAACTCAAAT spacer 
length: 41 repeater length: 24

33465   2499246 GATAATCTACTATAGAATTGAAAG CCCATTCATCTCTTTCTTTGCAGCTTTGTTCTAGCATT spacer 
length: 38 repeater length: 24

33466   2499309 GATAATCTACTATAGAATTGAAAG TGGTAAATAGCTCTGTTAGGCCCAGTTATTCCATATTCTG spacer 
length: 40 repeater length: 24

33467   2499374 GATAATCTACTATAGAATTGAAAG ATTTTCTAATATATCTAATTCACTCTGCGTATCATTATGGATA spacer 
length: 43 repeater length: 24

33468   2499442 GATAATCTACTATAGAATTGAAAG CCCGCCCAGCCAGACTGTTTTCAGCCCAAACCGGCTAAT spacer 
length: 39 repeater length: 24

33469   2499506 GATAATCTACTATAGAATTGAAAG TCACTCCAAGAAGAGGTGAAAAAGCATTCTAAAGCTATT
33470   
33471   
33472   crispr 2
33473   2091898 GATAATCTCTTATAGAATTGAAAG TTTGTAAAACGTATAAGTCCCGTTAATGAGAAGACGG spacer 

length: 37 repeater length: 24
33474   2091960 GATAATCTCTTATAGAATTGAAAG CAACGCCAACTCCGCCAATTTCCGCATTGATGTTCGCTG spacer 

length: 39 repeater length: 24
33475   2092024 GATAATCTCTTATAGAATTGAAAG TCTTCAAACTTCCCACGGCACAACGGAGGCATGCAAATTAT spacer 

length: 41 repeater length: 24
33476   2092090 GATAATCTCTTATAGAATTGAAAG GTAGTAAGCTTTCCTTCTTTATCCTCTAGACCGCTGTAG spacer 

length: 39 repeater length: 24
33477   2092154 GATAATCTCTTATAGAATTGAAAG AGCAATGTACGAACCACCACCTGCTCCAGTACTGTTC spacer 

length: 37 repeater length: 24
33478   2092216 GATAATCTCTTATAGAATTGAAAG GAACTGTCGTGGTGTTCATGAAATATGGGTATGCATAT spacer 

length: 38 repeater length: 24
33479   2092279 GATAATCTCTTATAGAATTGAAAG GCAAAGAGTCCATTCAATAACACATATTTTGCACATAA spacer 

length: 38 repeater length: 24
33480   2092342 GATAATCTCTTATAGAATTGAAAG AACATCCTGATCTATACTACCCCTAATCTTTCTGTAGC spacer 

length: 38 repeater length: 24
33481   2092405 GATAATCTCTTATAGAATTGAAAG ATCTGGATGAGCTGTTGATCGGAGACATTAGTTAGGTC spacer 

length: 38 repeater length: 24
33482   2092468 GATAATCTCTTATAGAATTGAAAG CAGTCTGACTCTGAGTTGGCGAATTATTATGAGAAGCTA spacer 

length: 39 repeater length: 24
33483   2092532 GATAATCTCTTATAGAATTGAAAG CTATCCCCAAATCATTCTGCCTAATGCGTCAGGAGGGA spacer 

length: 38 repeater length: 24
33484   2092595 GATAATCTCTTATAGAATTGAAAG ACCACGAGCACGACCTCAAATATAACACCGCCAAAAAT spacer 

length: 38 repeater length: 24
33485   2092658 GATAATCTCTTATAGAATTGAAAG TATCTTCCAGATGTCTCAGAAACGCCTTAAAATTATTGA spacer 

length: 39 repeater length: 24
33486   2092722 GATAATCTCTTATAGAATTGAAAG TACATTAGACCCTAGTTGGTTTATCGCTGGTAACGTC spacer 

length: 37 repeater length: 24
33487   2092784 GATAATCTCTTATAGAATTGAAAG ACACTTAGCGACATAAAAACCGCACTGACTTACAATTAC spacer 

length: 39 repeater length: 24
33488   2092848 GATAATCTCTTATAGAATTGAAAG CGACATACATATATATGCATTTCCGTGGGAGTGTTACAA spacer 

length: 39 repeater length: 24
33489   2092912 GATAATCTCTTATAGAATTGAAAG ACATATGGTTGGTCTCCAACATTTGGTGAGTATATC spacer length: 

36 repeater length: 24
33490   2092973 GATAATCTCTTATAGAATTGAAAG GCTTCTACCACGATCGTATAGTATTTCTTCCCTATCT spacer 

length: 37 repeater length: 24
33491   2093035 GATAATCTCTTATAGAATTGAAAG ACTTAAGACATTAAACGTTGCCCTAGGTGAACTAGGCA spacer 

length: 38 repeater length: 24
33492   2093098 GATAATCTCTTATAGAATTGAAAG AAACAAACGAGGTTAATTATTCTTAACTGTATCGTGA spacer 

length: 37 repeater length: 24
33493   2093160 GATAATCTCTTATAGAATTGAAAG CCTGGGACAAGTTCTGTTGTAGCTGAGGAGAAACGTA spacer 

length: 37 repeater length: 24
33494   2093222 GATAATCTCTTATAGAATTGAAAG TCTGATAGCACCAGACAAGTAAAAGCGTATATCCTAGTCA spacer 

length: 40 repeater length: 24
33495   2093287 GATAATCTCTTATAGAATTGAAAG AACATATTCTGGTACGGGTTCGCCATCTGGTACACCAT spacer 

length: 38 repeater length: 24
33496   2093350 GATAATCTCTTATAGAATTGAAAG TTTCTGTATTTTCTCGCCCTTCTAGCTAAATTTTCTAA spacer 

length: 38 repeater length: 24
33497   2093413 GATAATCTCTTATAGAATTGAAAG AGACGCTGATGATAAGCTGTCTAAGAAGGTTTCAAG spacer length: 

36 repeater length: 24
33498   2093474 GATAATCTCTTATAGAATTGAAAG CATCCATTTCCGGTACACGATCCCACGTTTGTGTAGT spacer 

length: 37 repeater length: 24
33499   2093536 GATAATCTCTTATAGAATTGAAAG ACATCGCAAGCGATCTATTGTTCAGTCTATTCCTGGCGG spacer 

length: 39 repeater length: 24
33500   2093600 GATAATCTCTTATAGAATTGAAAG AACTCCTTTGCAATCCTATATCTAGTGTAGCCGTCTA spacer 



length: 37 repeater length: 24
33501   2093662 GATAATCTCTTATAGAATTGAAAG CTGCTCCATCAAACGGCCCCGTGAGGGATACTATGA spacer length: 

36 repeater length: 24
33502   2093723 GATAATCTCTTATAGAATTGAAAG AATTTGAACATAATTCGGCCTCGTCAGTTTTCCACAGAT spacer 

length: 39 repeater length: 24
33503   2093787 GATAATCTCTTATAGAATTGAAAG TCCCTAACTTAGGTTGGGGTAAAGAAATAGAACATAGA spacer 

length: 38 repeater length: 24
33504   2093850 GATAATCTCTTATAGAATTGAAAG TTTACTGACAACGCCATCATACTTACTAGCCCAACTA spacer 

length: 37 repeater length: 24
33505   2093912 GATAATCTCTTATAGAATTGAAAG GTCCATTCTCCATTTATCTCAACCTTATCACAAATTTGG spacer 

length: 39 repeater length: 24
33506   2093976 GATAATCTCTTATAGAATTGAAAG TCAGTTCTAGAAAGAATTATTAGCATTAGATCTTCTAGAC spacer 

length: 40 repeater length: 24
33507   2094041 GATAATCTCTTATAGAATTGAAAG CTCTCTATCCCAGATGGAATTCCAAAGGATCAAGCA spacer length: 

36 repeater length: 24
33508   2094102 GATAATCTCTTATAGAATTGAAAG ATCTGAATTTCCTCAGCTTCCATTGCATAATTTATTCT spacer 

length: 38 repeater length: 24
33509   2094165 GATAATCTCTTATAGAATTGAAAG TATTTACCTTAATATTATGTATAATAGATAAGAGCTCCC spacer 

length: 39 repeater length: 24
33510   2094229 GATAATCTCTTATAGAATTGAAAG ACTATGGACCTACTACAGGGCCTATCTGACTTTCTGT spacer 

length: 37 repeater length: 24
33511   2094291 GATAATCTCTTATAGAATTGAAAG TTATTGTCAGAAAAAGAAATTATACTCCGATTAATAG spacer 

length: 37 repeater length: 24
33512   2094353 GATAATCTCTTATAGAATTGAAAG GTCAAAATTGCCCAACCGAACGTTAGCAAAAATGCAGCA spacer 

length: 39 repeater length: 24
33513   2094417 GATAATCTCTTATAGAATTGAAAG TCCCTTTCAGATTTGCAATATGTTAGAGCGAGCTTCGCAA spacer 

length: 40 repeater length: 24
33514   2094482 GATAATCTCTTATAGAATTGAAAG GCTGAATTGTAAAATTACGTTTATTACTTTCAGTCAAC spacer 

length: 38 repeater length: 24
33515   2094545 GATAATCTCTTATAGAATTGAAAG GTTTTATTTATAAACGGCGGGTCTAGATAAAATACAGT spacer 

length: 38 repeater length: 24
33516   2094608 GATAATCTCTTATAGAATTGAAAG TCACTCTTTCAGTCATCATTCTCTTTGCTGAGATTGCTC spacer 

length: 39 repeater length: 24
33517   2094672 GATAATCTCTTATAGAATTGAAAG GCGAAAACAATAGCAGGCGAAATAGAAGATAAAA spacer length: 

34 repeater length: 24
33518   2094731 GATAATCTCTTATAGAATTGAAAG GCAATAGACAATATAAGGAAGAGCTTACCACCTAGAGG spacer 

length: 38 repeater length: 24
33519   2094794 GATAATCTCTTATAGAATTGAAAG CCTAGAGGCGTAGCGGGCTCACAAGAAAACATTAA spacer length: 

35 repeater length: 24
33520   2094854 GATAATCTCTTATAGAATTGAAAG AATGCCTGAAGCAATAACGCCCAAGTTACATGCTCTT spacer 

length: 37 repeater length: 24
33521   2094916 GATAATCTCTTATAGAATTGAAAG ATCCCGCTACGGCAATCCCTACGAATAGATCGGCATT spacer 

length: 37 repeater length: 24
33522   2094978 GATAATCTCTTATAGAATTGAAAG GTGTATAAGCACATTAGTAGGATTAGGCACGGTACAA spacer 

length: 37 repeater length: 24
33523   2095040 GATAATCTCTTATAGAATTGAAAG AATCACGAAAGCGATACTAAGGGCAATACAATACAAACAT spacer 

length: 40 repeater length: 24
33524   2095105 GATAATCTCTTATAGAATTGAAAG CTTATTTTGGTGTCAATAATCTGTATGTTGCCGTATTG spacer 

length: 38 repeater length: 24
33525   2095168 GATAATCTCTTATAGAATTGAAAG AGATTGTTTTATTAATACCAAGTAGACAATTATATATTT spacer 

length: 39 repeater length: 24
33526   2095232 GATAATCTCTTATAGAATTGAAAG CCAAAACATGTCACATGTGCCGATATTGATATTTACAA spacer 

length: 38 repeater length: 24
33527   2095295 GATAATCTCTTATAGAATTGAAAG AAATCTACCGATCAACGGACGAGGGGGAACGCTAAGA spacer 

length: 37 repeater length: 24
33528   2095357 GATAATCTCTTATAGAATTGAAAG GGGAGTTCCCATTCGATTTTGGGAACCCTCAAGCACAGTCTGT spacer 

length: 43 repeater length: 24
33529   2095425 GATAATCTCTTATAGAATTGAAAG TTGTGCGCCTAGAGTTGCTACGCCTTGTTTCCACACCTCA spacer 

length: 40 repeater length: 24
33530   2095490 GATAATCTCTTATAGAATTGAAAG CTAACTTGTTAAAGTTCTGTTGTAGCTCGTTAAGTTG spacer 

length: 37 repeater length: 24
33531   2095552 GATAATCTCTTATAGAATTGAAAG GTTCCAGCTAAGATGTTCTTTCCTGCAGTCTTTGT spacer length: 

35 repeater length: 24
33532   2095612 GATAATCTCTTATAGAATTGAAAG AACTAAGCCTTCACTAGGTGAGATAAAGAGCATAGCTA spacer 

length: 38 repeater length: 24
33533   2095675 GATAATCTCTTATAGAATTGAAAG ATCCGTTCTCCGTCCCGATCCGTACCGTTCTCTGTAC spacer 

length: 37 repeater length: 24
33534   2095737 GATAATCTCTTATAGAATTGAAAG AGCATAACTTCATCTTCTTCTACAACTTCGACAGCT spacer length: 

36 repeater length: 24
33535   2095798 GATAATCTCTTATAGAATTGAAAG TTAATTTATTGTCATCAAATCTATTTAGATACGCTAGTATT spacer 

length: 41 repeater length: 24



33536   2095864 GATAATCTCTTATAGAATTGAAAG ATATTTCTTCGAATGGGTTTTCTGTATCACCTTCTTCA spacer 
length: 38 repeater length: 24

33537   2095927 GATAATCTCTTATAGAATTGAAAG CATTTGTTATCAACTGTCCGGGTCCAGCGCTAGATGCGG spacer 
length: 39 repeater length: 24

33538   2095991 GATAATCTCTTATAGAATTGAAAG CAAAGTCAGAGCTGGACTATCGTAGACATCTATAAT spacer length: 
36 repeater length: 24

33539   2096052 GATAATCTCTTATAGAATTGAAAG ACGTAGCCTAGACTTGCTATAACTCCGTTGTATTGCC spacer 
length: 37 repeater length: 24

33540   2096114 GATAATCTCTTATAGAATTGAAAG ATACCAACAGCAACAACAAACTTATTCTTCGCTCATAC spacer 
length: 38 repeater length: 24

33541   2096177 GATAATCTCTTATAGAATTGAAAG ACGAACACACCCCTTAAAACTCTTTTTCCAACATTCACC spacer 
length: 39 repeater length: 24

33542   2096241 GATAATCTCTTATAGAATTGAAAG CAAAGTCAGAGCTGGACTATCGTAGACATCTATAATAGA spacer 
length: 39 repeater length: 24

33543   2096305 GATAATCTCTTATAGAATTGAAAG TCTTAGCGAACTTGCAAAATATTCCGACCAAAGCTAAT spacer 
length: 38 repeater length: 24

33544   2096368 GATAATCTCTTATAGAATTGAAAG TCAGGTGAGGAAGATGGTCTCCAAAACTACTGTTATTGG spacer 
length: 39 repeater length: 24

33545   2096432 GATAATCTCTTATAGAATTGAAAG GAGAGCTACAAACACGCTACCTAATAAAATTTCCAGATTGTA spacer 
length: 42 repeater length: 24

33546   2096499 GATAATCTCTTATAGAATTGAAAG ATACAGATTTCGTTATCCATATCCTACATGACTTTC spacer length: 
36 repeater length: 24

33547   2096560 GATAATCTCTTATAGAATTGAAAG ATACATCGATCTTGTAATTAGATATCCATTGACTGTTA spacer 
length: 38 repeater length: 24

33548   2096623 GATAATCTCTTATAGAATTGAAAG ATGGAATAGGCTCTCAACAGCAGTATAATTGGCAAGTAT spacer 
length: 39 repeater length: 24

33549   2096687 GATAATCTCTTATAGAATTGAAAG TCTACTCTTATAATTCCGTTACTTATCTTAACAGAGAAC spacer 
length: 39 repeater length: 24

33550   2096751 GATAATCTCTTATAGAATTGAAAG CGTTTCTATTGCAAGGTCTGAGATTTTTGGCCTGAGT spacer 
length: 37 repeater length: 24

33551   2096813 GATAATCTCTTATAGAATTGAAAG GTATTGAAACGCTTAAGGTCAGCTCTAATTCTGTACGGA spacer 
length: 39 repeater length: 24

33552   2096877 GATAATCTCTTATAGAATTGAAAG ATGTTACTAAGTAAGTTTAATAATATATTATAAAATGCCATAT spacer 
length: 43 repeater length: 24

33553   2096945 GATAATCTCTTATAGAATTGAAAG CTAAGCAGTGACTCACAGTTTAGACATTCACAAGTAT spacer 
length: 37 repeater length: 24

33554   2097007 GATAATCTCTTATAGAATTGAAAG TTCTAAGCGTGTAAAGATCTATCTGACAACACGAAACTAT spacer 
length: 40 repeater length: 24

33555   2097072 GATAATCTCTTATAGAATTGAAAG TTGAATATTGTACAAAGGAACGTTTAACCCTATAATAGA spacer 
length: 39 repeater length: 24

33556   2097136 GATAATCTCTTATAGAATTGAAAG CAATCCCATTCGTTTTACTCACTTCTAAGAACCTCG spacer length: 
36 repeater length: 24

33557   2097197 GATAATCTCTTATAGAATTGAAAG AGTCTCTGCATCATGATCCCTGCCCCAGCTAAGACGTTC spacer 
length: 39 repeater length: 24

33558   2097261 GATAATCTCTTATAGAATTGAAAG ACGATTTTCGGTGTGAATAATGTAAATTTGCAAGTATCT spacer 
length: 39 repeater length: 24

33559   2097325 GATAATCTCTTATAGAATTGAAAG GTCTTTATGGCCCTCTGGGTCTTTCCACCATTGAGAGG spacer 
length: 38 repeater length: 24

33560   2097388 GATAATCTCTTATAGAATTGAAAG TTATCCTCATTCTATCGGTGAGTGGAACAAATTGGGTAG spacer 
length: 39 repeater length: 24

33561   2097452 GATAATCTCTTATAGAATTGAAAG ATCGTTATGCTGTAAACTTCCCCGGTTCTCAATCCCGTT spacer 
length: 39 repeater length: 24

33562   2097516 GATAATCTCTTATAGAATTGAAAG AGTTAACAATACTTTATTGTCAAAGAAGCAAGGATATGC spacer 
length: 39 repeater length: 24

33563   2097580 GATAATCTCTTATAGAATTGAAAG TTCAAACTAGATCTAGAAGATTTCTATCGGCATCTTTACA spacer 
length: 40 repeater length: 24

33564   2097645 GATAATCTCTTATAGAATTGAAAG ACGATATGAAAGTTGCCAGAGCCTTAAACAGAATTGGTT spacer 
length: 39 repeater length: 24

33565   2097709 GATAATCTCTTATAGAATTGAAAG GCTTCTTGTCCCTGAACTCCTTCTTGAAATGGATTTAT spacer 
length: 38 repeater length: 24

33566   2097772 GATAATCTCTTATAGAATTGAAAG TTTCGTATAAGGACCAGAACGGCAATACCCAAACTG spacer length: 
36 repeater length: 24

33567   2097833 GATAATCTCTTATAGAATTGAAAG CTACTACATCATCCTCTACCACGCCAAGCCAACAAC spacer length: 
36 repeater length: 24

33568   2097894 GATAATCTCTTATAGAATTGAAAG ATCTAGCGTTGTCTCTGCCGTTATATATTTGAAAGTG spacer 
length: 37 repeater length: 24

33569   2097956 GATAATCTCTTATAGAATTGAAAG ATCGCTGATCCAGAACCACGTGGCGAATACAGGAAGAACT spacer 
length: 40 repeater length: 24

33570   2098021 GATAATCTCTTATAGAATTGAAAG ATCAAAAGTCCGCTATGGTCTAACGGTGTAAATAATTC spacer 
length: 38 repeater length: 24

33571   2098084 GATAATCTCTTATAGAATTGAAAG AATTGGATCCCTACGGTTGACGGATCACCGAAAGTG spacer length: 



36 repeater length: 24
33572   2098145 GATAATCTCTTATAGAATTGAAAG ATCATATTTTGAATTCTCTTATACAGAAATCTTTGATA spacer 

length: 38 repeater length: 24
33573   2098208 GATAATCTCTTATAGAATTGAAAG ATAGCTATATATGGAAATGTTCCAGACGCGGAATATGTTG spacer 

length: 40 repeater length: 24
33574   2098273 GATAATCTCTTATAGAATTGAAAG AAGCCTACACAGGATAGGATACTCAAATTATATGAAAA spacer 

length: 38 repeater length: 24
33575   2098336 GATAATCTCTTATAGAATTGAAAG TTTGCGCATTTACTTTTGTATGAGCTAGGCTATTTACATCA spacer 

length: 41 repeater length: 24
33576   2098402 GATAATCTCTTATAGAATTGAAAG CTGAAATATCCTTCAAATTGATTTGCCAATAAATTA spacer length: 

36 repeater length: 24
33577   2098463 GATAATCTCTTATAGAATTGAAAG TGTTCTGTCGTTACTGTCGTAAAGCACGTCCTATTA spacer length: 

36 repeater length: 24
33578   2098524 GATAATCTCTTATAGAATTGAAAG ACAGTGCAGAAGTCTAATCCAAATTATTCTACTTTAG spacer 

length: 37 repeater length: 24
33579   2098586 GATAATCTCTTATAGAATTGAAAG TCCTTGGAGATGTTGATGTTTTATACGGTATTATGTGA spacer 

length: 38 repeater length: 24
33580   2098649 GATAATCTCTTATAGAATTGAAAG GCACAATTCGCCAACGATTTCGGTTCGCTTTATACCT spacer 

length: 37 repeater length: 24
33581   2098711 GATAATCTCTTATAGAATTGAAAG CAAATTTCGGCGAAAATTGTACCGAATTTCGGCATTGCTG spacer 

length: 40 repeater length: 24
33582   2098776 GATAATCTCTTATAGAATTGAAAG AAGATCATGGTATTGATATTCAAAAACATTATTCAGAGT spacer 

length: 39 repeater length: 24
33583   2098840 GATAATCTCTTATAGAATTGAAAG ATTAGAAAAGTTTAAGATTACGCATGCAAATATGTTTTTGA spacer 

length: 41 repeater length: 24
33584   2098906 GATAATCTCTTATAGAATTGAAAG TTCTGTTTCGAAGAAAACCCGCCTCAGATTCATTATGG spacer 

length: 38 repeater length: 24
33585   2098969 GATAATCTCTTATAGAATTGAAAG AAATCAAACGGAAACTCCCCGGATATTATCATGTCTAA spacer 

length: 38 repeater length: 24
33586   2099032 GATAATCTCTTATAGAATTGAAAG CCTCATCGTAAACATGCAATCTTGCATATTCAGTGT spacer length: 

36 repeater length: 24
33587   2099093 GATAATCTCTTATAGAATTGAAAG GCGATATATGTTATAAGAGGAGAAGGGACTTTACCCCC spacer 

length: 38 repeater length: 24
33588   2099156 GATAATCTCTTATAGAATTGAAAG ATATACATCGCCGGTTTTATAGCAACTGCACAGCAACAAA spacer 

length: 40 repeater length: 24
33589   2099221 GATAATCTCTTATAGAATTGAAAG GAAGTTGCAAAAATTGCCAATGTTTTTTTCAAACGCG spacer 

length: 37 repeater length: 24
33590   2099283 GATAATCTCTTATAGAATTGAAAG ATTTATGATGAAAATAGGAAATTTTTCAGAAGAATTAT spacer 

length: 38 repeater length: 24
33591   2099346 GATAATCTCTTATAGAATTGAAAG AAAAGTTTAAATACCCGAAGCCACAAAGGTAAAAAT spacer length: 

36 repeater length: 24
33592   2099407 GATAATCTCTTATAGAATTGAAAG CGTTCTAGAGCTAAACGATGCATACGCGGTGGTACAACT spacer 

length: 39 repeater length: 24
33593   2099471 GATAATCTCTTATAGAATTGAAAG ATTCGGGGAAAACTTATGCATTATAAGAAGAAGAGATATT spacer 

length: 40 repeater length: 24
33594   2099536 GATAATCTCTTATAGAATTGAAAG TCAAATAAGGAACAACTCTGGGTAAGCCCACAATACGCA spacer 

length: 39 repeater length: 24
33595   2099600 GATAATCTCTTATAGAATTGAAAG CTTAGCGTCTCAACCTGAACCAAACTTCCTAGATCAA spacer 

length: 37 repeater length: 24
33596   2099662 GATAATCTCTTATAGAATTGAAAG TAAACTAGATCCTTATATTTCACGTAAATGTAAAGGG spacer 

length: 37 repeater length: 24
33597   2099724 GATAATCTCTTATAGAATTGAAAG TAAGGAGTAAGCTAGCACTAGCAATAGCGGTTGCAAT spacer 

length: 37 repeater length: 24
33598   2099786 GATAATCTCTTATAGAATTGAAAG TCACTCCAAGAGGCTGTAAAGTCCTTACAAGAAGAGG
33599   
33600   
33601   crispr 3
33602   2076123 CTTTCAATTCCTTTTAGGATTAATC GTCTACACCTCTTGCGTCTATTATGATATCATATTTGTCA spacer 

length: 40 repeater length: 25
33603   2076189 CTTTCAATTCCTTTTAGGATTAATC AAATACGTTTTCTCCATTGTCATATTGCGCATAAGTTG spacer 

length: 38 repeater length: 25
33604   2076253 CTTTCAATTCCTTTTAGGATTAATC ACCAAGTGAAACTTGGAATATATAACCAAAAAGATA spacer 

length: 36 repeater length: 25
33605   2076315 CTTTCAATTCCTTTTAGGATTAATC GATTCTTCAATAAAGCTGGTAATATACTTTGACAGAA spacer 

length: 37 repeater length: 25
33606   2076378 CTTTCAATTCCTTTTAGGATTAATC AGTAATAGAAACTCATTCAGAGTCTCTTCCAACCCGTAC spacer 

length: 39 repeater length: 25
33607   2076443 CTTTCAATTCCTTTTAGGATTAATC CGTGGTAGTGGTGGTAGTTGTTGTTGTTGTAGGC spacer length: 

34 repeater length: 25
33608   2076503 CTTTCAATTCCTTTTAGGATTAATC TAGTATAGTGTTACAGTTAAACGCTGTACCGAATAATG spacer 

length: 38 repeater length: 25



33609   2076567 CTTTCAATTCCTTTTAGGATTAATC TAGTATAGTGTTACAGTTAAACGCTGTACCGAATAATG spacer 
length: 38 repeater length: 25

33610   2076631 CTTTCAATTCCTTTTAGGATTAATC AAAATGTTTAATATTGGTGGAGTAGTTGATTTCGATAATA spacer 
length: 40 repeater length: 25

33611   2076697 CTTTCAATTCCTTTTAGGATTAATC AAGGGTAATAGAAAGCATGCCCATATCAGCAAGTTCTA spacer 
length: 38 repeater length: 25

33612   2076761 CTTTCAATTCCTTTTAGGATTAATC GTAAAATCCCCAACGCCACATACGTTATAAGGGAAGAT spacer 
length: 38 repeater length: 25

33613   2076825 CTTTCAATTCCTTTTAGGATTAATC CTAGTGTTAAAATATATTTCAAGCCTTACGATGAGA spacer 
length: 36 repeater length: 25

33614   2076887 CTTTCAATTCCTTTTAGGATTAATC CATGCATCAGTTCATCGTAGTTGAACTCAGCATGGA spacer 
length: 36 repeater length: 25

33615   2076949 CTTTCAATTCCTTTTAGGATTAATC CAAATCCATTCGAGGAAGTGTTAGAAGAGGTGTATGGTG spacer 
length: 39 repeater length: 25

33616   2077014 CTTTCAATTCCTTTTAGGATTAATC CAGAGGGAAAAAGTTTGCAGGAGATTTCAAGTATTAC spacer 
length: 37 repeater length: 25

33617   2077077 CTTTCAATTCCTTTTAGGATTAATC CAATATTAAATATTAGTGATTTGGTAATAACGAAAATAA spacer 
length: 39 repeater length: 25

33618   2077142 CTTTCAATTCCTTTTAGGATTAATC GAGTGAGACCATGATCATTAACACTGATATTACGGTAA spacer 
length: 38 repeater length: 25

33619   2077206 CTTTCAATTCCTTTTAGGATTAATC AACAAAACTTCACCAGTGATGGAACATTTGAATGTA spacer 
length: 36 repeater length: 25

33620   2077268 CTTTCAATTCCTTTTAGGATTAATC AAACCGCAAGCAATAATGTACTTACGATAAGGGTGATAC spacer 
length: 39 repeater length: 25

33621   2077333 CTTTCAATTCCTTTTAGGATTAATC ATATGATTATGAGCGATAAGAATGATGCAATATTAGATATA spacer 
length: 41 repeater length: 25

33622   2077400 CTTTCAATTCCTTTTAGGATTAATC GAATATACAGAGAATAGAGAATAGAGAACAGAGAACG spacer 
length: 37 repeater length: 25

33623   2077463 CTTTCAATTCCTTTTAGGATTAATC CCGTGATCAGATACAGTAACAGTCATGTTTTTATC spacer length: 
35 repeater length: 25

33624   2077524 CTTTCAATTCCTTTTAGGATTAATC CATGGAAACGGGAGGAGGGTGAGACAATGAAGGTTA spacer 
length: 36 repeater length: 25

33625   2077586 CTTTCAATTCCTTTTAGGATTAATC CACATCTTTAGAGGCGAACTACAGGGGGTACAGCAAC spacer 
length: 37 repeater length: 25

33626   2077649 CTTTCAATTCCTTTTAGGATTAATC GTAGTGTGAGTAGTGTAGTAGTAGTGGCCTGAATAAGTA spacer 
length: 39 repeater length: 25

33627   2077714 CTTTCAATTCCTTTTAGGATTAATC AAATTCTGCAAAGGTAACACAATTGACGAGGTAA spacer length: 
34 repeater length: 25

33628   2077774 CTTTCAATTCCTTTTAGGATTAATC CGGTTACGGGGACGTTTGGACATTTAGCAGCGCATCCCA spacer 
length: 39 repeater length: 25

33629   2077839 CTTTCAATTCCTTTTAGGATTAATC TCCCTTCCTCTCTTTCCGCTTTTGCTCGCTTCGTTTAAC spacer 
length: 39 repeater length: 25

33630   2077904 CTTTCAATTCCTTTTAGGATTAATC GGCATAACCGCTGCTTTCGGCTGCTGCTGCTAATTGGTCT spacer 
length: 40 repeater length: 25

33631   2077970 CTTTCAATTCCTTTTAGGATTAATC CCTTCAGCAAGTTGAAGATCTTAAGCGTTTCTTCATCT spacer 
length: 38 repeater length: 25

33632   2078034 CTTTCAATTCCTTTTAGGATTAATC ACGCTGAACGACGTAAACAAGCTCGCACAGAAGAAAA spacer 
length: 37 repeater length: 25

33633   2078097 CTTTCAATTCCTTTTAGGATTAATC AAGTCACTGAATTGTTGGACGAACTAACTGAAAAAATTA spacer 
length: 39 repeater length: 25

33634   2078162 CTTTCAATTCCTTTTAGGATTAATC GGCATTAGAATATGGGTAAAAACTTATAGCGACGAAG spacer 
length: 37 repeater length: 25

33635   2078225 CTTTCAATTCCTTTTAGGATTAATC TGAAGTACTTGTTAATGTTTCACCTCTAAAGAAGA spacer length: 
35 repeater length: 25

33636   2078286 CTTTCAATTCCTTTTAGGATTAATC TTTACCACCGCTCAGACTTCTTGAGATGTTTAAAAC spacer 
length: 36 repeater length: 25

33637   2078348 CTTTCAATTCCTTTTAGGATTAATC GAATTCTATCAAGTATTGCGGAAGTAAATACTTCATATTTATC spacer 
length: 43 repeater length: 25

33638   2078417 CTTTCAATTCCTTTTAGGATTAATC TCCACTTGGCATATCTTTGGCTGAAGTTCCTTGGTGT spacer 
length: 37 repeater length: 25

33639   2078480 CTTTCAATTCCTTTTAGGATTAATC CTTCAAGTTGATGAAGTTATAAAAATGTTTGAAGC spacer length: 
35 repeater length: 25

33640   2078541 CTTTCAATTCCTTTTAGGATTAATC CACATTAGCAAGAATCGTGCTAGCTACAGTTGGAT spacer length: 
35 repeater length: 25

33641   2078602 CTTTCAATTCCTTTTAGGATTAATC AACTTGGAAGAGTTTAGTGATAAAATCATGGAAATGTT spacer 
length: 38 repeater length: 25

33642   2078666 CTTTCAATTCCTTTTAGGATTAATC TGTTAATATTGCCGGTTCGGCTAGTGATATAGTGTGGTTC spacer 
length: 40 repeater length: 25

33643   2078732 CTTTCAATTCCTTTTAGGATTAATC GGTAATGGTCTGTATATTGTCTTTAAGTATTTA spacer length: 
33 repeater length: 25

33644   2078791 CTTTCAATTCCTTTTAGGATTAATC AGCACTAATTGCGAGATTTGAGGATGCCATCAGAAGTA spacer 



length: 38 repeater length: 25
33645   2078855 CTTTCAATTCCTTTTAGGATTAATC CAAGCTAAGATTGCGAGTACAAGCGATCACTTACACAAA spacer 

length: 39 repeater length: 25
33646   2078920 CTTTCAATTCCTTTTAGGATTAATC ACGCCGTTTCTCTATAGTTATTGAACCATGCAATATCAT spacer 

length: 39 repeater length: 25
33647   2078985 CTTTCAATTCCTTTTAGGATTAATC GGTGAAAAAGCATTCTAAAGCTATTCTTAGGCTTGCTAA
33648   
33649   
33650   crispr 4
33651   2054144 GATTAATCCCAAAAGGAATTGAAAG TCACATCCCTCACAATCCATAATGAAAATGTCGGCA spacer 

length: 36 repeater length: 25
33652   2054206 GATTAATCCCAAAAGGAATTGAAAG ATTTTAGCAATGCAATAGATCAACAATTGAAAGAAAC spacer 

length: 37 repeater length: 25
33653   2054269 GATTAATCCCAAAAGGAATTGAAAG ATTTTCATCTCTTGGATTGAAAATAAATGAATTTTCTT spacer 

length: 38 repeater length: 25
33654   2054333 GATTAATCCCAAAAGGAATTGAAAG TGTTTCACAAATTTCAAACTTGCAAACGCAACAATTAAAT spacer 

length: 40 repeater length: 25
33655   2054399 GATTAATCCCAAAAGGAATTGAAAG GTTTTTGGTCAAATATTTGGACAACACTTACAAGAATTG spacer 

length: 39 repeater length: 25
33656   2054464 GATTAATCCCAAAAGGAATTGAAAG TAGTCAACGACAAAGTGCTTAAAACCCGTGTTATACT spacer 

length: 37 repeater length: 25
33657   2054527 GATTAATCCCAAAAGGAATTGAAAG GCTGTAATAGTCGCAATAGCAAAAGCCGAAACAATGAG spacer 

length: 38 repeater length: 25
33658   2054591 GATTAATCCCAAAAGGAATTGAAAG CAATAGAATTTTTCTTAGTTGGCATTGACAAGTATAATTC spacer 

length: 40 repeater length: 25
33659   2054657 GATTAATCCCAAAAGGAATTGAAAG CAAAATTCCAAACTTTGGGAATTTCTAGTTTCCAAATTT spacer 

length: 39 repeater length: 25
33660   2054722 GATTAATCCCAAAAGGAATTGAAAG TTTAAACGCCTTGCAATGGTAGAAACATCAGTAGAAGA spacer 

length: 38 repeater length: 25
33661   2054786 GATTAATCCCAAAAGGAATTGAAAG CGCTTTCGACTGCGACAACTGTCGTTTGGCTCATTTGTTG spacer 

length: 40 repeater length: 25
33662   2054852 GATTAATCCCAAAAGGAATTGAAAG TTATTTCAAATACTATTATCTCCGCCATATGTTTACA spacer 

length: 37 repeater length: 25
33663   2054915 GATTAATCCCAAAAGGAATTGAAAG ATTATCTGCAATTTTAGCAACTGAGAGGGCAATAATT spacer 

length: 37 repeater length: 25
33664   2054978 GATTAATCCCAAAAGGAATTGAAAG TTTTTTCTTTAAAAGCTCTAGGCAGTTCATTTCTATTTC spacer 

length: 39 repeater length: 25
33665   2055043 GATTAATCCCAAAAGGAATTGAAAG CATGCCAAATTTGTAATCCCTAGCTTGCTGAACAAAAT spacer 

length: 38 repeater length: 25
33666   2055107 GATTAATCCCAAAAGGAATTGAAAG AGTACTGATAATCTGAAGGTATTGGACTAGAACCCATGAAGTT spacer 

length: 43 repeater length: 25
33667   2055176 GATTAATCCCAAAAGGAATTGAAAG GCTTTAACTTGGTACGCACTTTACGCCATGATAAAC spacer 

length: 36 repeater length: 25
33668   2055238 GATTAATCCCAAAAGGAATTGAAAG GAATTTTGTGTTACTGCAACGCCAAGATTTTCAAATGT spacer 

length: 38 repeater length: 25
33669   2055302 GATTAATCCCAAAAGGAATTGAAAG GTTGAATTTTTGCAACTGGTATGTTGTATTTTTGC spacer length: 

35 repeater length: 25
33670   2055363 GATTAATCCCAAAAGGAATTGAAAG AATTTGTTACACGGCTAGGATTTTTTTTCCTAGATGTACAA spacer 

length: 41 repeater length: 25
33671   2055430 GATTAATCCCAAAAGGAATTGAAAG TTCTAATCTTTTGCCCATTACTGCATCATATCTACTA spacer 

length: 37 repeater length: 25
33672   2055493 GATTAATCCCAAAAGGAATTGAAAG ATCTTTACCTTTATATAAATCTTGTTCGTAACAAATA spacer 

length: 37 repeater length: 25
33673   2055556 GATTAATCCCAAAAGGAATTGAAAG ACAAAACGAGGAGTTTATAGTAAAATCAACTATGAA spacer 

length: 36 repeater length: 25
33674   2055618 GATTAATCCCAAAAGGAATTGAAAG ATTATTTGAAGAGAGGGTGAGAGAAGCATGAAAA spacer length: 

34 repeater length: 25
33675   2055678 GATTAATCCCAAAAGGAATTGAAAG AACTACAACGAGGTGAGAAACGATGACTAAACGTT spacer length: 

35 repeater length: 25
33676   2055739 GATTAATCCCAAAAGGAATTGAAAG TTTAACCAGCATAACAGCATCTAAAAGAATGGGAATT spacer 

length: 37 repeater length: 25
33677   2055802 GATTAATCCCAAAAGGAATTGAAAG TAGATATATGGCGATGAATTGCATTAGTCAGTGGT spacer length: 

35 repeater length: 25
33678   2055863 GATTAATCCCAAAAGGAATTGAAAG ATTTTTAACGCTATGACGCTAGCCCTCATGTTAGCTTT spacer 

length: 38 repeater length: 25
33679   2055927 GATTAATCCCAAAAGGAATTGAAAG AAAGTTTGTTCTTCTGTTTCGTTTTGTTGTTCTGAC spacer 

length: 36 repeater length: 25
33680   2055989 GATTAATCCCAAAAGGAATTGAAAG CCCCTTTTGCCGTCTTTTTAGTTACCACAATGCACCA spacer 

length: 37 repeater length: 25
33681   2056052 GATTAATCCCAAAAGGAATTGAAAG CCGTATCCAGAAATAATTAACCAATCGCTTGTTTGTGA spacer 

length: 38 repeater length: 25



33682   2056116 GATTAATCCCAAAAGGAATTGAAAG AAATTAACGTAAAGAGGGAATTTCTCGCACCTATCA spacer 
length: 36 repeater length: 25

33683   2056178 GATTAATCCCAAAAGGAATTGAAAG GAATAAACATTGGTACTGTACTTTGTAGTACTGCATACGGT spacer 
length: 41 repeater length: 25

33684   2056245 GATTAATCCCAAAAGGAATTGAAAG GCATCTGTCGGCAACCTCACTTATTCACGTGGGGGTGC spacer 
length: 38 repeater length: 25

33685   2056309 GATTAATCCCAAAAGGAATTGAAAG TCTCTCAGAAACTCCCAACAAATTTGCTATTTGTTG spacer 
length: 36 repeater length: 25

33686   2056371 GATTAATCCCAAAAGGAATTGAAAG TGCAATTTGTTGAATTGAATAACCTTTTCTAATTAGTT spacer 
length: 38 repeater length: 25

33687   2056435 GATTAATCCCAAAAGGAATTGAAAG TTGAACTTGTAGAAATTGTTCATATGAAACAGCATAATTTT spacer 
length: 41 repeater length: 25

33688   2056502 GATTAATCCCAAAAGGAATTGAAAG TTTACAGTTAATGGAATTCCTTTTTGTGCATACAATAAC spacer 
length: 39 repeater length: 25

33689   2056567 GATTAATCCCAAAAGGAATTGAAAG CTCATTATTTCATCATAAAGATTATCCACTGCAAT spacer length: 
35 repeater length: 25

33690   2056628 GATTAATCCCAAAAGGAATTGAAAG ATGCATTCCACCTCTGTTTCTTCCTCTTTACGCATTTC spacer 
length: 38 repeater length: 25

33691   2056692 GATTAATCCCAAAAGGAATTGAAAG CTCTATATTCTACTATCCTCCCTCTCTGCTCTGGC spacer length: 
35 repeater length: 25

33692   2056753 GATTAATCCCAAAAGGAATTGAAAG ATCTCTGATTTCTCAGTTCTCTAATTCCGAATACTACA spacer 
length: 38 repeater length: 25

33693   2056817 GATTAATCCCAAAAGGAATTGAAAG TAAAACTGCTCAAAAATGCTAGAATTATAATTATGGCTAT spacer 
length: 40 repeater length: 25

33694   2056883 GATTAATCCCAAAAGGAATTGAAAG ATTTTGAATGTTACGACTCTCGTCATTTTTCCACCTCTTC spacer 
length: 40 repeater length: 25

33695   2056949 GATTAATCCCAAAAGGAATTGAAAG GGAGTAATCTTTCCAGTCAAAAGACTTTCAGCCCT spacer length: 
35 repeater length: 25

33696   2057010 GATTAATCCCAAAAGGAATTGAAAG TTTATAAGCTTCAATAGAGCTTTATCTTGAGCAAT spacer length: 
35 repeater length: 25

33697   2057071 GATTAATCCCAAAAGGAATTGAAAG ATAAATGGTACGTCTTCAGGCGGAAAGCCTTCCATTTG spacer 
length: 38 repeater length: 25

33698   2057135 GATTAATCCCAAAAGGAATTGAAAG ATATTACCTTGCTGGATAAAGTTAATGATTTCA spacer length: 
33 repeater length: 25

33699   2057194 GATTAATCCCAAAAGGAATTGAAAG ATCTTTAATAAATCCTCCTTTATTCTCATGTAATGCA spacer 
length: 37 repeater length: 25

33700   2057257 GATTAATCCCAAAAGGAATTGAAAG TTATATTACGATAAAAGTGCCAGATATGGTTGTTGGCAT spacer 
length: 39 repeater length: 25

33701   2057322 GATTAATCCCAAAAGGAATTGAAAG CCCACCAGAAAAAAAGAAGGGTGGGGGGCAAGGGCCCCG spacer 
length: 39 repeater length: 25

33702   2057387 GATTAATCCCAAAAGGAATTGAAAG GCATATATTATTGGCTGAGGTAAGGTCGGCATATCTGTC spacer 
length: 39 repeater length: 25

33703   2057452 GATTAATCCCAAAAGGAATTGAAAG CCATCCAAGCCTTGATTTGATATTCCTTTTAATGTCTG spacer 
length: 38 repeater length: 25

33704   2057516 GATTAATCCCAAAAGGAATTGAAAG TTCATTATCCTCAATTTTTTCTATACCCTTGTTGTTCAT spacer 
length: 39 repeater length: 25

33705   2057581 GATTAATCCCAAAAGGAATTGAAAG CCCCACTGGAATGCACCATTTCTTGCAAGTAATACATT spacer 
length: 38 repeater length: 25

33706   2057645 GATTAATCCCAAAAGGAATTGAAAG ATGCAGTTTGGCCTAAAGGAATATATACGTTAATGTCTG spacer 
length: 39 repeater length: 25

33707   2057710 GATTAATCCCAAAAGGAATTGAAAG CCATTATTCGGCACTGCATTTAATTGAAGCACTATAC spacer 
length: 37 repeater length: 25

33708   2057773 GATTAATCCCAAAAGGAATTGAAAG AATATTTTGAATATTTGTACACCCATATGAAAAACGCA spacer 
length: 38 repeater length: 25

33709   2057837 GATTAATCCCAAAAGGAATTGAAAG TATCTCTTATTCGTAAGGGTTAAAACAAAATTATCT spacer 
length: 36 repeater length: 25

33710   2057899 GATTAATCCCAAAAGGAATTGAAAG TTTTTATTTAAGAACACTGATGGAAAGATCTATA spacer length: 
34 repeater length: 25

33711   2057959 GATTAATCCCAAAAGGAATTGAAAG ACCCATATTGAAGAGTTTGAGCATAAAAATGATTCT spacer 
length: 36 repeater length: 25

33712   2058021 GATTAATCCCAAAAGGAATTGAAAG TGATTGCGTTACGTCACCATGGGGCTATTCGTTCTGA spacer 
length: 37 repeater length: 25

33713   2058084 GATTAATCCCAAAAGGAATTGAAAG TTAATGTGAAGAAAATTGTTAAACGCGTTTTGCGACAT spacer 
length: 38 repeater length: 25

33714   2058148 GATTAATCCCAAAAGGAATTGAAAG CACTACATCTATTGTTTTTCCTTTTGTAAGACATTCCTC spacer 
length: 39 repeater length: 25

33715   2058213 GATTAATCCCAAAAGGAATTGAAAG CTGTTATTACGTCTCTAATTGCCACGGGCTTAAAAAGCG spacer 
length: 39 repeater length: 25

33716   2058278 GATTAATCCCAAAAGGAATTGAAAG ATCAATTTACGCCTTTTAGAAATCCAATTTCAATTATT spacer 
length: 38 repeater length: 25

33717   2058342 GATTAATCCCAAAAGGAATTGAAAG GAAGCAATAGCCAACCCACAAAGCTGACACTATTCATTCGT spacer 



length: 41 repeater length: 25
33718   2058409 GATTAATCCCAAAAGGAATTGAAAG GTATTCAAAAGAGAACTGGGGGATTCAAGGTAATACC spacer 

length: 37 repeater length: 25
33719   2058472 GATTAATCCCAAAAGGAATTGAAAG CTCCGTAAGGCCCCCATACAGTAAAGTAGCAGTTT spacer length: 

35 repeater length: 25
33720   2058533 GATTAATCCCAAAAGGAATTGAAAG ATAGAAATATAAATCTCAGCAATTCTTGATATATTG spacer 

length: 36 repeater length: 25
33721   2058595 GATTAATCCCAAAAGGAATTGAAAG TCCGTTATCATGTTGACTGGAAATGCGTTTAATAG spacer length: 

35 repeater length: 25
33722   2058656 GATTAATCCCAAAAGGAATTGAAAG ACCCACAGCACATTGCCATATCCACTAAAATTATACTG spacer 

length: 38 repeater length: 25
33723   2058720 GATTAATCCCAAAAGGAATTGAAAG ATAAATATGTTAACGAATGTTGTAAATTGGTATTCGT spacer 

length: 37 repeater length: 25
33724   2058783 GATTAATCCCAAAAGGAATTGAAAG AAAGGAATAATAAGCATGAACCGGGGAGTTCACGCTT spacer 

length: 37 repeater length: 25
33725   2058846 GATTAATCCCAAAAGGAATTGAAAG TCAAACTCATGAAGCTACTGTAATCCATTTCACATAA spacer 

length: 37 repeater length: 25
33726   2058909 GATTAATCCCAAAAGGAATTGAAAG ATCATTTCGTGAAATTTTCGCAACAAACGAAAAAAAT spacer 

length: 37 repeater length: 25
33727   2058972 GATTAATCCCAAAAGGAATTGAAAG ATTATATTGATAAATTGATAAGAATGCCCGAAAATGATT spacer 

length: 39 repeater length: 25
33728   2059037 GATTAATCCCAAAAGGAATTGAAAG 

AAAAACTTTTCACATTCGACATTAAAAAATAAAATAATTTTGGATTAATCCCAAAAGAAATTGAAAGAATTCGTATACCTTAGTAG
TATTATCATCAATATTGTA spacer length: 105 repeater length: 25

33729   2059168 GATTAATCCCAAAAGGAATTGAAAG TTCTCAATTGCCTTTCCCACGATAACCTCAATCCAGTA spacer 
length: 38 repeater length: 25

33730   2059232 GATTAATCCCAAAAGGAATTGAAAG TCTACGTTGTTAAATTCATATACAGCTTGGCTCATA spacer 
length: 36 repeater length: 25

33731   2059294 GATTAATCCCAAAAGGAATTGAAAG ACGTATTTAAATTTTTTGGTAGTACTTTCCTTGTGTA spacer 
length: 37 repeater length: 25

33732   2059357 GATTAATCCCAAAAGGAATTGAAAG AGTATACAACAATGCAATAAGTGTTGATAGCTTTGCATCT spacer 
length: 40 repeater length: 25

33733   2059423 GATTAATCCCAAAAGGAATTGAAAG CGCTTCTCCGTCTTTTCAGTTATAATGCGTAAAAGCTTA spacer 
length: 39 repeater length: 25

33734   2059488 GATTAATCCCAAAAGGAATTGAAAG CAGCAAGAAGTTCACTCTCTACATCTTATGATTTCG spacer 
length: 36 repeater length: 25

33735   2059550 GATTAATCCCAAAAGGAATTGAAAG CGTTTTCGTCTGGATTATTTATTATCTCTAAGCCC spacer length: 
35 repeater length: 25

33736   2059611 GATTAATCCCAAAAGGAATTGAAAG ACCTTTATTTTAAGTCCTAGCCTCTTCCCTATCCA spacer length: 
35 repeater length: 25

33737   2059672 GATTAATCCCAAAAGGAATTGAAAG TTGTTTCACCTCCTTATTAAAAGCGACAGACGGTCGA spacer 
length: 37 repeater length: 25

33738   2059735 GATTAATCCCAAAAGGAATTGAAAG TCATTTCACTGTGTAGAGGTTGAACACCTAATTTTT spacer 
length: 36 repeater length: 25

33739   2059797 GATTAATCCCAAAAGGAATTGAAAG CTTTGATTGTCCGCTCTCGTTCTTTTCCACACTGAAGAT spacer 
length: 39 repeater length: 25

33740   2059862 GATTAATCCCAAAAGGAATTGAAAG AGCTTTATGACACTCATTATCATATACTCAAAATTAT spacer 
length: 37 repeater length: 25

33741   2059925 GATTAATCCCAAAAGGAATTGAAAG TCGATTTTTTTCGAGGATGGATTTGTTTCATGAAAGAGC spacer 
length: 39 repeater length: 25

33742   2059990 GATTAATCCCAAAAGGAATTGAAAG CAGCTCGACGATGACGAATACAAGATGCTGTATAATGC spacer 
length: 38 repeater length: 25

33743   2060054 GATTAATCCCAAAAGGAATTGAAAG TTTCTCAACTGATCCACGGCTTCAGAGAAGATGTTTGGA spacer 
length: 39 repeater length: 25

33744   2060119 GATTAATCCCAAAAGGAATTGAAAG GAACGAACATGGTAAGCCCTGAGGACCTTGAAAACGAT spacer 
length: 38 repeater length: 25

33745   2060183 GATTAATCCCAAAAGGAATTGAAAG CTCAGCAGATTTAAACTAACGATATTAATTGTACACACT spacer 
length: 39 repeater length: 25

33746   2060248 GATTAATCCCAAAAGGAATTGAAAG TTAAGTTGTTTTGCTCTATTTAAAACAAAAATAATCCA spacer 
length: 38 repeater length: 25

33747   2060312 GATTAATCCCAAAAGGAATTGAAAG CAAGTGCAATAGCAAACTACTACTAAATATAACATATA spacer 
length: 38 repeater length: 25

33748   2060376 GATTAATCCCAAAAGGAATTGAAAG CTATATGGGGTCAGGGTGGAACTAAAATCGTGGCTTT spacer 
length: 37 repeater length: 25

33749   2060439 GATTAATCCCAAAAGGAATTGAAAG CTTACTTAAGCCTAATATCTCCGCAACTTCATCAATAG spacer 
length: 38 repeater length: 25

33750   2060503 GATTAATCCCAAAAGGAATTGAAAG GAACTCTCTATTGCTGACGAACTAAGAGAAAATTGTTTCA spacer 
length: 40 repeater length: 25

33751   2060569 GATTAATCCCAAAAGGAATTGAAAG TCTAACAATGAATCTGTCATAAAGTGCCCGCAACTCT spacer 
length: 37 repeater length: 25

33752   2060632 GATTAATCCCAAAAGGAATTGAAAG AGATTATCAATCAAGTGATAGAGATATTGCAATTT spacer length: 



35 repeater length: 25
33753   2060693 GATTAATCCCAAAAGGAATTGAAAG TGTTAGATACGGCAAGGCAAAGATTACAAACAAGGATG spacer 

length: 38 repeater length: 25
33754   2060757 GATTAATCCCAAAAGGAATTGAAAG AAAATGGTGCTTATCGCTATTAGGTAGTCGGCGTTGTT spacer 

length: 38 repeater length: 25
33755   2060821 GATTAATCCCAAAAGGAATTGAAAG ACTACTCTTACTTTTTGCATTCCTTTTGGAGTAGG spacer length: 

35 repeater length: 25
33756   2060882 GATTAATCCCAAAAGGAATTGAAAG TATTTACGTGCATAAAGAACATACCTCCAGCGCCTCCT spacer 

length: 38 repeater length: 25
33757   2060946 GATTAATCCCAAAAGGAATTGAAAG TCGTAAACTTGAAACTGACCCGTATATCCGAATTTA spacer 

length: 36 repeater length: 25
33758   2061008 GATTAATCCCAAAAGGAATTGAAAG GTATTATTCTCATAATAGGAACCGCCCTAGTGTATGCT spacer 

length: 38 repeater length: 25
33759   2061072 GATTAATCCCAAAAGGAATTGAAAG CGTGATTACATGGAACATTACTTTTCCACCGAATAT spacer 

length: 36 repeater length: 25
33760   2061134 GATTAATCCCAAAAGGAATTGAAAG TTTATGTTTTCGAGTTCTTCTGGTCTTAACATCACTCT spacer 

length: 38 repeater length: 25
33761   2061198 GATTAATCCCAAAAGGAATTGAAAG GTCAGTTATACGCTACATATGAAAAGATAAATGAA spacer length: 

35 repeater length: 25
33762   2061259 GATTAATCCCAAAAGGAATTGAAAG ATCTCTCTTAGTTTTGTCAAAGCTTCTGACCCGCTCC spacer 

length: 37 repeater length: 25
33763   2061322 GATTAATCCCAAAAGGAATTGAAAG TCTATCTTTATTGTTACAACTTTTGCATACGACATAATT spacer 

length: 39 repeater length: 25
33764   2061387 GATTAATCCCAAAAGGAATTGAAAG TCCTCTATCATCTCCTTTAAGCACTGTGTAATCTCACT spacer 

length: 38 repeater length: 25
33765   2061451 GATTAATCCCAAAAGGAATTGAAAG TAATACTGCAGTAACGGTACAAGTCATTGACAGCGC spacer 

length: 36 repeater length: 25
33766   2061513 GATTAATCCCAAAAGGAATTGAAAG GGTATTCAGTAAATTCATGCTATAGTCAATTTCTTA
33767   
33768   
33769   crispr 5
33770   1993535 TGATGAGAGAATAACTAAATTGGAGGAG 

TCTACGAAGAAGTTGGAGCAAGCTGTACAAGAGCTTATTGAGGCTCAGAAAAAAC spacer length: 55 repeater 
length: 28

33771   1993619 TGATGAGAGAATAACTAAATTGGAGGAG 
TCTATACAGAAATTGGTTGATGCTCAAAGAAGGGCGGAAGAAAGAATAGCGAAGCTTGAAAATGCAGTGGAGCAACTGGTTGAGGC
GCAAAAGAGGA spacer length: 97 repeater length: 28

33772   1993745 TGATGAGAGAATAACTAAATTGGAGGAG 
TCAAGTCGAAGATTGCACTAGAGTCAAAAGGTATCATTTCTTTCTTTCCTTCATTTCTTTAACTCTCCGACTACTTCATCAGTATT
GATTTTTACTA

33773   
33774   
33775   crispr 6
33776   2355620 ACAAGGTGAAGCCATTGTATCACTCCAAGAAGAGGTGAA 

GAGACATGGGGATGCGATAGTTTCACTCCAAGAAGAGGTGAAGAGACAAGGTGAAGCCATTGTATCACTCCAGAAGACTGTTGAAA
 spacer length: 86 repeater length: 39

33777   2355746 ACAAGGTGAAGCCATTGTATCACTCCAAGAAGAGGTGAA 
GAGACATGGGGATGCGATAGTTTCACTCCAAGAGGCTGTAAAGTCCTTACAAGAAGAGGTGAAGA spacer length: 65 
repeater length: 39

33778   2355851 ACAAGGTGAAGCCATTGTATCACTCCAAGAAGAGGTGAA 
GAAGTCCATTAGTACTTCCCCCCAAGGAGGTTGGAGAGAGGGAGAAAAAGAGTCGTTTGAGAGGT

33779   
33780   
33781   GCA_003852115.1_ASM385211v1_genomic.fna(findCrispr):
33782   START       REPEAT                           

SPACER                                             
33783   crispr 1
33784   2125971 ATAATCTCTTATAGAATTGAAAG TTTGTAAAACGTATAAGTCCCGTTAATGAGAAGACGGC spacer 

length: 38 repeater length: 23
33785   2126033 ATAATCTCTTATAGAATTGAAAG CAACGCCAACTCCGCCAATTTCCGCATTGATGTTCGCTGG spacer 

length: 40 repeater length: 23
33786   2126097 ATAATCTCTTATAGAATTGAAAG TCTTCAAACTTCCCACGGCACAACGGAGGCATGCAAATTATT spacer 

length: 42 repeater length: 23
33787   2126163 ATAATCTCTTATAGAATTGAAAG GTAGTAAGCTTTCCTTCTTTATCCTCTAGACCGCTGTAGT spacer 

length: 40 repeater length: 23
33788   2126227 ATAATCTCTTATAGAATTGAAAG AGCAATGTACGAACCACCACCTGCTCCAGTACTGTTCA spacer 

length: 38 repeater length: 23
33789   2126289 ATAATCTCTTATAGAATTGAAAG GAACTGTCGTGGTGTTCATGAAATATGGGTATGCATATT spacer 

length: 39 repeater length: 23
33790   2126352 ATAATCTCTTATAGAATTGAAAG GCAAAGAGTCCATTCAATAACACATATTTTGCACATAAG spacer 

length: 39 repeater length: 23



33791   2126415 ATAATCTCTTATAGAATTGAAAG AACATCCTGATCTATACTACCCCTAATCTTTCTGTAGCT spacer 
length: 39 repeater length: 23

33792   2126478 ATAATCTCTTATAGAATTGAAAG ATCTGGATGAGCTGTTGATCGGAGACATTAGTTAGGTCT spacer 
length: 39 repeater length: 23

33793   2126541 ATAATCTCTTATAGAATTGAAAG CAGTCTGACTCTGAGTTGGCGAATTATTATGAGAAGCTAA spacer 
length: 40 repeater length: 23

33794   2126605 ATAATCTCTTATAGAATTGAAAG CTATCCCCAAATCATTCTGCCTAATGCGTCAGGAGGGAG spacer 
length: 39 repeater length: 23

33795   2126668 ATAATCTCTTATAGAATTGAAAG ACCACGAGCACGACCTCAAATATAACACCGCCAAAAATC spacer 
length: 39 repeater length: 23

33796   2126731 ATAATCTCTTATAGAATTGAAAG TATCTTCCAGATGTCTCAGAAACGCCTTAAAATTATTGAT spacer 
length: 40 repeater length: 23

33797   2126795 ATAATCTCTTATAGAATTGAAAG TACATTAGACCCTAGTTGGTTTATCGCTGGTAACGTCG spacer 
length: 38 repeater length: 23

33798   2126857 ATAATCTCTTATAGAATTGAAAG ACACTTAGCGACATAAAAACCGCACTGACTTACAATTACC spacer 
length: 40 repeater length: 23

33799   2126921 ATAATCTCTTATAGAATTGAAAG CGACATACATATATATGCATTTCCGTGGGAGTGTTACAAA spacer 
length: 40 repeater length: 23

33800   2126985 ATAATCTCTTATAGAATTGAAAG ACATATGGTTGGTCTCCAACATTTGGTGAGTATATCT spacer length: 
37 repeater length: 23

33801   2127046 ATAATCTCTTATAGAATTGAAAG GCTTCTACCACGATCGTATAGTATTTCTTCCCTATCTT spacer 
length: 38 repeater length: 23

33802   2127108 ATAATCTCTTATAGAATTGAAAG ACTTAAGACATTAAACGTTGCCCTAGGTGAACTAGGCAA spacer 
length: 39 repeater length: 23

33803   2127171 ATAATCTCTTATAGAATTGAAAG AAACAAACGAGGTTAATTATTCTTAACTGTATCGTGAA spacer 
length: 38 repeater length: 23

33804   2127233 ATAATCTCTTATAGAATTGAAAG CCTGGGACAAGTTCTGTTGTAGCTGAGGAGAAACGTAT spacer 
length: 38 repeater length: 23

33805   2127295 ATAATCTCTTATAGAATTGAAAG TCTGATAGCACCAGACAAGTAAAAGCGTATATCCTAGTCAA spacer 
length: 41 repeater length: 23

33806   2127360 ATAATCTCTTATAGAATTGAAAG AACATATTCTGGTACGGGTTCGCCATCTGGTACACCATT spacer 
length: 39 repeater length: 23

33807   2127423 ATAATCTCTTATAGAATTGAAAG TTTCTGTATTTTCTCGCCCTTCTAGCTAAATTTTCTAAA spacer 
length: 39 repeater length: 23

33808   2127486 ATAATCTCTTATAGAATTGAAAG AGACGCTGATGATAAGCTGTCTAAGAAGGTTTCAAGG spacer length: 
37 repeater length: 23

33809   2127547 ATAATCTCTTATAGAATTGAAAG CATCCATTTCCGGTACACGATCCCACGTTTGTGTAGTC spacer 
length: 38 repeater length: 23

33810   2127609 ATAATCTCTTATAGAATTGAAAG ACATCGCAAGCGATCTATTGTTCAGTCTATTCCTGGCGGC spacer 
length: 40 repeater length: 23

33811   2127673 ATAATCTCTTATAGAATTGAAAG AACTCCTTTGCAATCCTATATCTAGTGTAGCCGTCTAA spacer 
length: 38 repeater length: 23

33812   2127735 ATAATCTCTTATAGAATTGAAAG CTGCTCCATCAAACGGCCCCGTGAGGGATACTATGAA spacer length: 
37 repeater length: 23

33813   2127796 ATAATCTCTTATAGAATTGAAAG AATTTGAACATAATTCGGCCTCGTCAGTTTTCCACAGATA spacer 
length: 40 repeater length: 23

33814   2127860 ATAATCTCTTATAGAATTGAAAG TCCCTAACTTAGGTTGGGGTAAAGAAATAGAACATAGAT spacer 
length: 39 repeater length: 23

33815   2127923 ATAATCTCTTATAGAATTGAAAG TTTACTGACAACGCCATCATACTTACTAGCCCAACTAA spacer 
length: 38 repeater length: 23

33816   2127985 ATAATCTCTTATAGAATTGAAAG GTCCATTCTCCATTTATCTCAACCTTATCACAAATTTGGA spacer 
length: 40 repeater length: 23

33817   2128049 ATAATCTCTTATAGAATTGAAAG TCAGTTCTAGAAAGAATTATTAGCATTAGATCTTCTAGACT spacer 
length: 41 repeater length: 23

33818   2128114 ATAATCTCTTATAGAATTGAAAG CTCTCTATCCCAGATGGAATTCCAAAGGATCAAGCAG spacer length: 
37 repeater length: 23

33819   2128175 ATAATCTCTTATAGAATTGAAAG ATCTGAATTTCCTCAGCTTCCATTGCATAATTTATTCTA spacer 
length: 39 repeater length: 23

33820   2128238 ATAATCTCTTATAGAATTGAAAG TATTTACCTTAATATTATGTATAATAGATAAGAGCTCCCT spacer 
length: 40 repeater length: 23

33821   2128302 ATAATCTCTTATAGAATTGAAAG ACTATGGACCTACTACAGGGCCTATCTGACTTTCTGTC spacer 
length: 38 repeater length: 23

33822   2128364 ATAATCTCTTATAGAATTGAAAG TTATTGTCAGAAAAAGAAATTATACTCCGATTAATAGC spacer 
length: 38 repeater length: 23

33823   2128426 ATAATCTCTTATAGAATTGAAAG GTCAAAATTGCCCAACCGAACGTTAGCAAAAATGCAGCAC spacer 
length: 40 repeater length: 23

33824   2128490 ATAATCTCTTATAGAATTGAAAG TCCCTTTCAGATTTGCAATATGTTAGAGCGAGCTTCGCAAA spacer 
length: 41 repeater length: 23

33825   2128555 ATAATCTCTTATAGAATTGAAAG GCTGAATTGTAAAATTACGTTTATTACTTTCAGTCAACC spacer 
length: 39 repeater length: 23

33826   2128618 ATAATCTCTTATAGAATTGAAAG GTTTTATTTATAAACGGCGGGTCTAGATAAAATACAGTT spacer 



length: 39 repeater length: 23
33827   2128681 ATAATCTCTTATAGAATTGAAAG TCACTCTTTCAGTCATCATTCTCTTTGCTGAGATTGCTCT spacer 

length: 40 repeater length: 23
33828   2128745 ATAATCTCTTATAGAATTGAAAG GCGAAAACAATAGCAGGCGAAATAGAAGATAAAAT spacer length: 

35 repeater length: 23
33829   2128804 ATAATCTCTTATAGAATTGAAAG GCAATAGACAATATAAGGAAGAGCTTACCACCTAGAGGC spacer 

length: 39 repeater length: 23
33830   2128867 ATAATCTCTTATAGAATTGAAAG CCTAGAGGCGTAGCGGGCTCACAAGAAAACATTAAT spacer length: 

36 repeater length: 23
33831   2128927 ATAATCTCTTATAGAATTGAAAG AATGCCTGAAGCAATAACGCCCAAGTTACATGCTCTTG spacer 

length: 38 repeater length: 23
33832   2128989 ATAATCTCTTATAGAATTGAAAG ATCCCGCTACGGCAATCCCTACGAATAGATCGGCATTA spacer 

length: 38 repeater length: 23
33833   2129051 ATAATCTCTTATAGAATTGAAAG GTGTATAAGCACATTAGTAGGATTAGGCACGGTACAAG spacer 

length: 38 repeater length: 23
33834   2129113 ATAATCTCTTATAGAATTGAAAG AATCACGAAAGCGATACTAAGGGCAATACAATACAAACATG spacer 

length: 41 repeater length: 23
33835   2129178 ATAATCTCTTATAGAATTGAAAG CTTATTTTGGTGTCAATAATCTGTATGTTGCCGTATTGC spacer 

length: 39 repeater length: 23
33836   2129241 ATAATCTCTTATAGAATTGAAAG AGATTGTTTTATTAATACCAAGTAGACAATTATATATTTT spacer 

length: 40 repeater length: 23
33837   2129305 ATAATCTCTTATAGAATTGAAAG CCAAAACATGTCACATGTGCCGATATTGATATTTACAAA spacer 

length: 39 repeater length: 23
33838   2129368 ATAATCTCTTATAGAATTGAAAG AAATCTACCGATCAACGGACGAGGGGGAACGCTAAGAA spacer 

length: 38 repeater length: 23
33839   2129430 ATAATCTCTTATAGAATTGAAAG GGGAGTTCCCATTCGATTTTGGGAACCCTCAAGCACAGTCTGTG spacer 

length: 44 repeater length: 23
33840   2129498 ATAATCTCTTATAGAATTGAAAG TTGTGCGCCTAGAGTTGCTACGCCTTGTTTCCACACCTCAT spacer 

length: 41 repeater length: 23
33841   2129563 ATAATCTCTTATAGAATTGAAAG CTAACTTGTTAAAGTTCTGTTGTAGCTCGTTAAGTTGT spacer 

length: 38 repeater length: 23
33842   2129625 ATAATCTCTTATAGAATTGAAAG GTTCCAGCTAAGATGTTCTTTCCTGCAGTCTTTGTT spacer length: 

36 repeater length: 23
33843   2129685 ATAATCTCTTATAGAATTGAAAG AACTAAGCCTTCACTAGGTGAGATAAAGAGCATAGCTAT spacer 

length: 39 repeater length: 23
33844   2129748 ATAATCTCTTATAGAATTGAAAG ATCCGTTCTCCGTCCCGATCCGTACCGTTCTCTGTACT spacer 

length: 38 repeater length: 23
33845   2129810 ATAATCTCTTATAGAATTGAAAG AGCATAACTTCATCTTCTTCTACAACTTCGACAGCTT spacer length: 

37 repeater length: 23
33846   2129871 ATAATCTCTTATAGAATTGAAAG TTAATTTATTGTCATCAAATCTATTTAGATACGCTAGTATTA spacer 

length: 42 repeater length: 23
33847   2129937 ATAATCTCTTATAGAATTGAAAG ATATTTCTTCGAATGGGTTTTCTGTATCACCTTCTTCAT spacer 

length: 39 repeater length: 23
33848   2130000 ATAATCTCTTATAGAATTGAAAG CATTTGTTATCAACTGTCCGGGTCCAGCGCTAGATGCGGT spacer 

length: 40 repeater length: 23
33849   2130064 ATAATCTCTTATAGAATTGAAAG CAAAGTCAGAGCTGGACTATCGTAGACATCTATAATA spacer length: 

37 repeater length: 23
33850   2130125 ATAATCTCTTATAGAATTGAAAG ACGTAGCCTAGACTTGCTATAACTCCGTTGTATTGCCC spacer 

length: 38 repeater length: 23
33851   2130187 ATAATCTCTTATAGAATTGAAAG ATACCAACAGCAACAACAAACTTATTCTTCGCTCATACA spacer 

length: 39 repeater length: 23
33852   2130250 ATAATCTCTTATAGAATTGAAAG ACGAACACACCCCTTAAAACTCTTTTTCCAACATTCACCT spacer 

length: 40 repeater length: 23
33853   2130314 ATAATCTCTTATAGAATTGAAAG CAAAGTCAGAGCTGGACTATCGTAGACATCTATAATAGAG spacer 

length: 40 repeater length: 23
33854   2130378 ATAATCTCTTATAGAATTGAAAG TCTTAGCGAACTTGCAAAATATTCCGACCAAAGCTAATA spacer 

length: 39 repeater length: 23
33855   2130441 ATAATCTCTTATAGAATTGAAAG TCAGGTGAGGAAGATGGTCTCCAAAACTACTGTTATTGGT spacer 

length: 40 repeater length: 23
33856   2130505 ATAATCTCTTATAGAATTGAAAG GAGAGCTACAAACACGCTACCTAATAAAATTTCCAGATTGTAG spacer 

length: 43 repeater length: 23
33857   2130572 ATAATCTCTTATAGAATTGAAAG ATACAGATTTCGTTATCCATATCCTACATGACTTTCC spacer length: 

37 repeater length: 23
33858   2130633 ATAATCTCTTATAGAATTGAAAG ATACATCGATCTTGTAATTAGATATCCATTGACTGTTAT spacer 

length: 39 repeater length: 23
33859   2130696 ATAATCTCTTATAGAATTGAAAG ATGGAATAGGCTCTCAACAGCAGTATAATTGGCAAGTATT spacer 

length: 40 repeater length: 23
33860   2130760 ATAATCTCTTATAGAATTGAAAG TCTACTCTTATAATTCCGTTACTTATCTTAACAGAGAACG spacer 

length: 40 repeater length: 23
33861   2130824 ATAATCTCTTATAGAATTGAAAG CGTTTCTATTGCAAGGTCTGAGATTTTTGGCCTGAGTA spacer 

length: 38 repeater length: 23



33862   2130886 ATAATCTCTTATAGAATTGAAAG GTATTGAAACGCTTAAGGTCAGCTCTAATTCTGTACGGAT spacer 
length: 40 repeater length: 23

33863   2130950 ATAATCTCTTATAGAATTGAAAG ATGTTACTAAGTAAGTTTAATAATATATTATAAAATGCCATATA spacer 
length: 44 repeater length: 23

33864   2131018 ATAATCTCTTATAGAATTGAAAG CTAAGCAGTGACTCACAGTTTAGACATTCACAAGTATC spacer 
length: 38 repeater length: 23

33865   2131080 ATAATCTCTTATAGAATTGAAAG TTCTAAGCGTGTAAAGATCTATCTGACAACACGAAACTATG spacer 
length: 41 repeater length: 23

33866   2131145 ATAATCTCTTATAGAATTGAAAG TTGAATATTGTACAAAGGAACGTTTAACCCTATAATAGAC spacer 
length: 40 repeater length: 23

33867   2131209 ATAATCTCTTATAGAATTGAAAG CAATCCCATTCGTTTTACTCACTTCTAAGAACCTCGC spacer length: 
37 repeater length: 23

33868   2131270 ATAATCTCTTATAGAATTGAAAG AGTCTCTGCATCATGATCCCTGCCCCAGCTAAGACGTTCT spacer 
length: 40 repeater length: 23

33869   2131334 ATAATCTCTTATAGAATTGAAAG ACGATTTTCGGTGTGAATAATGTAAATTTGCAAGTATCTG spacer 
length: 40 repeater length: 23

33870   2131398 ATAATCTCTTATAGAATTGAAAG GTCTTTATGGCCCTCTGGGTCTTTCCACCATTGAGAGGA spacer 
length: 39 repeater length: 23

33871   2131461 ATAATCTCTTATAGAATTGAAAG TTATCCTCATTCTATCGGTGAGTGGAACAAATTGGGTAGC spacer 
length: 40 repeater length: 23

33872   2131525 ATAATCTCTTATAGAATTGAAAG ATCGTTATGCTGTAAACTTCCCCGGTTCTCAATCCCGTTT spacer 
length: 40 repeater length: 23

33873   2131589 ATAATCTCTTATAGAATTGAAAG AGTTAACAATACTTTATTGTCAAAGAAGCAAGGATATGCG spacer 
length: 40 repeater length: 23

33874   2131653 ATAATCTCTTATAGAATTGAAAG TTCAAACTAGATCTAGAAGATTTCTATCGGCATCTTTACAT spacer 
length: 41 repeater length: 23

33875   2131718 ATAATCTCTTATAGAATTGAAAG ACGATATGAAAGTTGCCAGAGCCTTAAACAGAATTGGTTC spacer 
length: 40 repeater length: 23

33876   2131782 ATAATCTCTTATAGAATTGAAAG GCTTCTTGTCCCTGAACTCCTTCTTGAAATGGATTTATT spacer 
length: 39 repeater length: 23

33877   2131845 ATAATCTCTTATAGAATTGAAAG TTTCGTATAAGGACCAGAACGGCAATACCCAAACTGT spacer length: 
37 repeater length: 23

33878   2131906 ATAATCTCTTATAGAATTGAAAG ATCTAGCGTTGTCTCTGCCGTTATATATTTGAAAGTGT spacer 
length: 38 repeater length: 23

33879   2131968 ATAATCTCTTATAGAATTGAAAG ATCGCTGATCCAGAACCACGTGGCGAATACAGGAAGAACTA spacer 
length: 41 repeater length: 23

33880   2132033 ATAATCTCTTATAGAATTGAAAG ATCAAAAGTCCGCTATGGTCTAACGGTGTAAATAATTCT spacer 
length: 39 repeater length: 23

33881   2132096 ATAATCTCTTATAGAATTGAAAG AATTGGATCCCTACGGTTGACGGATCACCGAAAGTGT spacer length: 
37 repeater length: 23

33882   2132157 ATAATCTCTTATAGAATTGAAAG ATCATATTTTGAATTCTCTTATACAGAAATCTTTGATAT spacer 
length: 39 repeater length: 23

33883   2132220 ATAATCTCTTATAGAATTGAAAG ATAGCTATATATGGAAATGTTCCAGACGCGGAATATGTTGC spacer 
length: 41 repeater length: 23

33884   2132285 ATAATCTCTTATAGAATTGAAAG AAGCCTACACAGGATAGGATACTCAAATTATATGAAAAT spacer 
length: 39 repeater length: 23

33885   2132348 ATAATCTCTTATAGAATTGAAAG TTTGCGCATTTACTTTTGTATGAGCTAGGCTATTTACATCAT spacer 
length: 42 repeater length: 23

33886   2132414 ATAATCTCTTATAGAATTGAAAG CTGAAATATCCTTCAAATTGATTTGCCAATAAATTAA spacer length: 
37 repeater length: 23

33887   2132475 ATAATCTCTTATAGAATTGAAAG TGTTCTGTCGTTACTGTCGTAAAGCACGTCCTATTAT spacer length: 
37 repeater length: 23

33888   2132536 ATAATCTCTTATAGAATTGAAAG ACAGTGCAGAAGTCTAATCCAAATTATTCTACTTTAGC spacer 
length: 38 repeater length: 23

33889   2132598 ATAATCTCTTATAGAATTGAAAG TCCTTGGAGATGTTGATGTTTTATACGGTATTATGTGAA spacer 
length: 39 repeater length: 23

33890   2132661 ATAATCTCTTATAGAATTGAAAG GCACAATTCGCCAACGATTTCGGTTCGCTTTATACCTT spacer 
length: 38 repeater length: 23

33891   2132723 ATAATCTCTTATAGAATTGAAAG CAAATTTCGGCGAAAATTGTACCGAATTTCGGCATTGCTGG spacer 
length: 41 repeater length: 23

33892   2132788 ATAATCTCTTATAGAATTGAAAG AAGATCATGGTATTGATATTCAAAAACATTATTCAGAGTG spacer 
length: 40 repeater length: 23

33893   2132852 ATAATCTCTTATAGAATTGAAAG ATTAGAAAAGTTTAAGATTACGCATGCAAATATGTTTTTGAT spacer 
length: 42 repeater length: 23

33894   2132918 ATAATCTCTTATAGAATTGAAAG TTCTGTTTCGAAGAAAACCCGCCTCAGATTCATTATGGG spacer 
length: 39 repeater length: 23

33895   2132981 ATAATCTCTTATAGAATTGAAAG AAATCAAACGGAAACTCCCCGGATATTATCATGTCTAAA spacer 
length: 39 repeater length: 23

33896   2133044 ATAATCTCTTATAGAATTGAAAG CCTCATCGTAAACATGCAATCTTGCATATTCAGTGTA spacer length: 
37 repeater length: 23

33897   2133105 ATAATCTCTTATAGAATTGAAAG GCGATATATGTTATAAGAGGAGAAGGGACTTTACCCCCT spacer 



length: 39 repeater length: 23
33898   2133168 ATAATCTCTTATAGAATTGAAAG ATATACATCGCCGGTTTTATAGCAACTGCACAGCAACAAAT spacer 

length: 41 repeater length: 23
33899   2133233 ATAATCTCTTATAGAATTGAAAG GAAGTTGCAAAAATTGCCAATGTTTTTTTCAAACGCGT spacer 

length: 38 repeater length: 23
33900   2133295 ATAATCTCTTATAGAATTGAAAG ATTTATGATGAAAATAGGAAATTTTTCAGAAGAATTATA spacer 

length: 39 repeater length: 23
33901   2133358 ATAATCTCTTATAGAATTGAAAG AAAAGTTTAAATACCCGAAGCCACAAAGGTAAAAATA spacer length: 

37 repeater length: 23
33902   2133419 ATAATCTCTTATAGAATTGAAAG CGTTCTAGAGCTAAACGATGCATACGCGGTGGTACAACTA spacer 

length: 40 repeater length: 23
33903   2133483 ATAATCTCTTATAGAATTGAAAG ATTCGGGGAAAACTTATGCATTATAAGAAGAAGAGATATTT spacer 

length: 41 repeater length: 23
33904   2133548 ATAATCTCTTATAGAATTGAAAG TCAAATAAGGAACAACTCTGGGTAAGCCCACAATACGCAA spacer 

length: 40 repeater length: 23
33905   2133612 ATAATCTCTTATAGAATTGAAAG CTTAGCGTCTCAACCTGAACCAAACTTCCTAGATCAAC spacer 

length: 38 repeater length: 23
33906   2133674 ATAATCTCTTATAGAATTGAAAG TAAACTAGATCCTTATATTTCACGTAAATGTAAAGGGG spacer 

length: 38 repeater length: 23
33907   2133736 ATAATCTCTTATAGAATTGAAAG TAAGGAGTAAGCTAGCACTAGCAATAGCGGTTGCAATA spacer 

length: 38 repeater length: 23
33908   2133798 ATAATCTCTTATAGAATTGAAAG ATCACTCCAAGAAGAGGTGAAAAAGCATTCTAAAGCTA
33909   
33910   
33911   crispr 2
33912   2539656 GATAATCTACTATAGAATTGAAAG ATACTGCAAGCGAATTGGCGGAAAATTGGCAGCGACGT spacer 

length: 38 repeater length: 24
33913   2539719 GATAATCTACTATAGAATTGAAAG TTATCTAATTTTAATAATCAAGGAAATTCATTAACTCAAAT spacer 

length: 41 repeater length: 24
33914   2539785 GATAATCTACTATAGAATTGAAAG CCCATTCATCTCTTTCTTTGCAGCTTTGTTCTAACATT spacer 

length: 38 repeater length: 24
33915   2539848 GATAATCTACTATAGAATTGAAAG TGGTAAATAGCTCTGTTAGGCCCAGTTATTCCATATTCTG spacer 

length: 40 repeater length: 24
33916   2539913 GATAATCTACTATAGAATTGAAAG ATTTTCTAATATATCTAATTCACTCTGCGTATCATTATGGATA spacer 

length: 43 repeater length: 24
33917   2539981 GATAATCTACTATAGAATTGAAAG CCCGCCCAGCCAGACTGTTTTCAGCCCAAACCGGCTAAT spacer 

length: 39 repeater length: 24
33918   2540045 GATAATCTACTATAGAATTGAAAG TCACTCCAAGAGGCTGTAAAGTCCTTACAAGAAGAGGTG
33919   
33920   
33921   crispr 3
33922   2110197 CTTTCAATTCCTTTTAGGATTAATC GTCTACACCTCTTGCGTCTATTATGATATCATATTTGTCA spacer 

length: 40 repeater length: 25
33923   2110263 CTTTCAATTCCTTTTAGGATTAATC AAATACGTTTTCTCCATTGTCATATTGCGCATAAGTTG spacer 

length: 38 repeater length: 25
33924   2110327 CTTTCAATTCCTTTTAGGATTAATC ACCAAGTGAAACTTGGAATATATAACCAAAAAGATA spacer 

length: 36 repeater length: 25
33925   2110389 CTTTCAATTCCTTTTAGGATTAATC GATTCTTCAATAAAGCTGGTAATATACTTTGACAGAA spacer 

length: 37 repeater length: 25
33926   2110452 CTTTCAATTCCTTTTAGGATTAATC AGTAATAGAAACTCATTCAGAGTCTCTTCCAACCCGTAC spacer 

length: 39 repeater length: 25
33927   2110517 CTTTCAATTCCTTTTAGGATTAATC CGTGGTAGTGGTGGTAGTTGTTGTTGTTGTAGGC spacer length: 

34 repeater length: 25
33928   2110577 CTTTCAATTCCTTTTAGGATTAATC TAGTATAGTGTTACAGTTAAACGCTGTACCGAATAATG spacer 

length: 38 repeater length: 25
33929   2110641 CTTTCAATTCCTTTTAGGATTAATC TAGTATAGTGTTACAGTTAAACGCTGTACCGAATAATG spacer 

length: 38 repeater length: 25
33930   2110705 CTTTCAATTCCTTTTAGGATTAATC AAAATGTTTAATATTGGTGGAGTAGTTGATTTCGATAATA spacer 

length: 40 repeater length: 25
33931   2110771 CTTTCAATTCCTTTTAGGATTAATC AAGGGTAATAGAAAGCATGCCCATATCAGCAAGTTCTA spacer 

length: 38 repeater length: 25
33932   2110835 CTTTCAATTCCTTTTAGGATTAATC GTAAAATCCCCAACGCCACATACGTTATAAGGGAAGAT spacer 

length: 38 repeater length: 25
33933   2110899 CTTTCAATTCCTTTTAGGATTAATC CTAGTGTTAAAATATATTTCAAGCCTTACGATGAGA spacer 

length: 36 repeater length: 25
33934   2110961 CTTTCAATTCCTTTTAGGATTAATC CATGCATCAGTTCATCGTAGTTGAACTCAGCATGGA spacer 

length: 36 repeater length: 25
33935   2111023 CTTTCAATTCCTTTTAGGATTAATC CAAATCCATTCGAGGAAGTGTTAGAAGAGGTGTATGGTG spacer 

length: 39 repeater length: 25
33936   2111088 CTTTCAATTCCTTTTAGGATTAATC CAGAGGGAAAAAGTTTGCAGGAGATTTCAAGTATTAC spacer 

length: 37 repeater length: 25



33937   2111151 CTTTCAATTCCTTTTAGGATTAATC CAATATTAAATATTAGTGATTTGGTAATAACGAAAATAA spacer 
length: 39 repeater length: 25

33938   2111216 CTTTCAATTCCTTTTAGGATTAATC GAGTGAGACCATGATCATTAACACTGATATTACGGTAA spacer 
length: 38 repeater length: 25

33939   2111280 CTTTCAATTCCTTTTAGGATTAATC AACAAAACTTCACCAGTGATGGAACATTTGAATGTA spacer 
length: 36 repeater length: 25

33940   2111342 CTTTCAATTCCTTTTAGGATTAATC AAACCGCAAGCAATAATGTACTTACGATAAGGGTGATAC spacer 
length: 39 repeater length: 25

33941   2111407 CTTTCAATTCCTTTTAGGATTAATC ATATGATTATGAGCGATAAGAATGATGCAATATTAGATATA spacer 
length: 41 repeater length: 25

33942   2111474 CTTTCAATTCCTTTTAGGATTAATC GAATATACAGAGAATAGAGAATAGAGAACAGAGAACG spacer 
length: 37 repeater length: 25

33943   2111537 CTTTCAATTCCTTTTAGGATTAATC CCGTGATCAGATACAGTAACAGTCATGTTTTTATC spacer length: 
35 repeater length: 25

33944   2111598 CTTTCAATTCCTTTTAGGATTAATC CATGGAAACGGGAGGAGGGTGAGACAATGAAGGTTA spacer 
length: 36 repeater length: 25

33945   2111660 CTTTCAATTCCTTTTAGGATTAATC CACATCTTTAGAGGCGAACTACAGGGGGTACAGCAAC spacer 
length: 37 repeater length: 25

33946   2111723 CTTTCAATTCCTTTTAGGATTAATC GTAGTGTGAGTAGTGTAGTAGTAGTGGCCTGAATAAGTA spacer 
length: 39 repeater length: 25

33947   2111788 CTTTCAATTCCTTTTAGGATTAATC AAATTCTGCAAAGGTAACACAATTGACGAGGTAA spacer length: 
34 repeater length: 25

33948   2111848 CTTTCAATTCCTTTTAGGATTAATC CGGTTACGGGGACGTTTGGACATTTAGCAGCGCATCCCA spacer 
length: 39 repeater length: 25

33949   2111913 CTTTCAATTCCTTTTAGGATTAATC TCCCTTCCTCTCTTTCCGCTTTTGCTCGCTTCGTTTAAC spacer 
length: 39 repeater length: 25

33950   2111978 CTTTCAATTCCTTTTAGGATTAATC GGCATAACCGCTGCTTTCGGCTGCTGCTGCTAATTGGTCT spacer 
length: 40 repeater length: 25

33951   2112044 CTTTCAATTCCTTTTAGGATTAATC CCTTCAGCAAGTTGAAGATCTTAAGCGTTTCTTCATCT spacer 
length: 38 repeater length: 25

33952   2112108 CTTTCAATTCCTTTTAGGATTAATC ACGCTGAACGACGTAAACAAGCTCGCACAGAAGAAAA spacer 
length: 37 repeater length: 25

33953   2112171 CTTTCAATTCCTTTTAGGATTAATC AAGTCACTGAATTGTTGGACGAACTAACTGAAAAAATTA spacer 
length: 39 repeater length: 25

33954   2112236 CTTTCAATTCCTTTTAGGATTAATC GGCATTAGAATATGGGTAAAAACTTATAGCGACGAAG spacer 
length: 37 repeater length: 25

33955   2112299 CTTTCAATTCCTTTTAGGATTAATC TGAAGTACTTGTTAATGTTTCACCTCTAAAGAAGA spacer length: 
35 repeater length: 25

33956   2112360 CTTTCAATTCCTTTTAGGATTAATC TTTACCACCGCTCAGACTTCTTGAGATGTTTAAAAC spacer 
length: 36 repeater length: 25

33957   2112422 CTTTCAATTCCTTTTAGGATTAATC GAATTCTATCAAGTATTGCGGAAGTAAATACTTCATATTTATC spacer 
length: 43 repeater length: 25

33958   2112491 CTTTCAATTCCTTTTAGGATTAATC TCCACTTGGCATATCTTTGGCTGAAGTTCCTTGGTGT spacer 
length: 37 repeater length: 25

33959   2112554 CTTTCAATTCCTTTTAGGATTAATC CTTCAAGTTGATGAAGTTATAAAAATGTTTGAAGC spacer length: 
35 repeater length: 25

33960   2112615 CTTTCAATTCCTTTTAGGATTAATC CACATTAGCAAGAATCGTGCTAGCTACAGTTGGAT spacer length: 
35 repeater length: 25

33961   2112676 CTTTCAATTCCTTTTAGGATTAATC AACTTGGAAGAGTTTAGTGATAAAATCATGGAAATGTT spacer 
length: 38 repeater length: 25

33962   2112740 CTTTCAATTCCTTTTAGGATTAATC TGTTAATATTGCCGGTTCGGCTAGTGATATAGTGTGGTTC spacer 
length: 40 repeater length: 25

33963   2112806 CTTTCAATTCCTTTTAGGATTAATC GGTAATGGTCTGTATATTGTCTTTAAGTATTTA spacer length: 
33 repeater length: 25

33964   2112865 CTTTCAATTCCTTTTAGGATTAATC AGCACTAATTGCGAGATTTGAGGATGCCATCAGAAGTA spacer 
length: 38 repeater length: 25

33965   2112929 CTTTCAATTCCTTTTAGGATTAATC CAAGCTAAGATTGCGAGTACAAGCGATCACTTACACAAA spacer 
length: 39 repeater length: 25

33966   2112994 CTTTCAATTCCTTTTAGGATTAATC ACGCCGTTTCTCTATAGTTATTGAACCATGCAATATCAT spacer 
length: 39 repeater length: 25

33967   2113059 CTTTCAATTCCTTTTAGGATTAATC GGTGAAAAAGCATTCTAAAGCTATTCTTAGGCTTGCTAA
33968   
33969   
33970   crispr 4
33971   2088282 GATTAATCCCAAAAGGAATTGAAAG TCACATCCCTCACAATCCATAATGAAAATGTCGGCA spacer 

length: 36 repeater length: 25
33972   2088344 GATTAATCCCAAAAGGAATTGAAAG ATTTTAGCAATGCAATAGATCAACAATTGAAAGAAAC spacer 

length: 37 repeater length: 25
33973   2088407 GATTAATCCCAAAAGGAATTGAAAG ATTTTCATCTCTTGGATTGAAAATAAATGAATTTTCTT spacer 

length: 38 repeater length: 25
33974   2088471 GATTAATCCCAAAAGGAATTGAAAG TGTTTCACAAATTTCAAACTTGCAAACGCAACAATTAAAT spacer 



length: 40 repeater length: 25
33975   2088537 GATTAATCCCAAAAGGAATTGAAAG GTTTTTGGTCAAATATTTGGACAACACTTACAAGAATTG spacer 

length: 39 repeater length: 25
33976   2088602 GATTAATCCCAAAAGGAATTGAAAG TAGTCAACGACAAAGTGCTTAAAACCCGTGTTATACT spacer 

length: 37 repeater length: 25
33977   2088665 GATTAATCCCAAAAGGAATTGAAAG GCTGTAATAGTCGCAATAGCAAAAGCCGAAACAATGAG spacer 

length: 38 repeater length: 25
33978   2088729 GATTAATCCCAAAAGGAATTGAAAG CAATAGAATTTTTCTTAGTTGGCATTGACAAGTATAATTC spacer 

length: 40 repeater length: 25
33979   2088795 GATTAATCCCAAAAGGAATTGAAAG CAAAATTCCAAACTTTGGGAATTTCTAGTTTCCAAATTT spacer 

length: 39 repeater length: 25
33980   2088860 GATTAATCCCAAAAGGAATTGAAAG TTTAAACGCCTTGCAATGGTAGAAACATCAGTAGAAGA spacer 

length: 38 repeater length: 25
33981   2088924 GATTAATCCCAAAAGGAATTGAAAG CGCTTTCGACTGCGACAACTGTCGTTTGGCTCATTTGTTG spacer 

length: 40 repeater length: 25
33982   2088990 GATTAATCCCAAAAGGAATTGAAAG TTATTTCAAATACTATTATCTCCGCCATATGTTTACA spacer 

length: 37 repeater length: 25
33983   2089053 GATTAATCCCAAAAGGAATTGAAAG ATTATCTGCAATTTTAGCAACTGAGAGGGCAATAATT spacer 

length: 37 repeater length: 25
33984   2089116 GATTAATCCCAAAAGGAATTGAAAG TTTTTTCTTTAAAAGCTCTAGGCAGTTCATTTCTATTTC spacer 

length: 39 repeater length: 25
33985   2089181 GATTAATCCCAAAAGGAATTGAAAG CATGCCAAATTTGTAATCCCTAGCTTGCTGAACAAAAT spacer 

length: 38 repeater length: 25
33986   2089245 GATTAATCCCAAAAGGAATTGAAAG AGTACTGATAATCTGAAGGTATTGGACTAGAACCCATGAAGTT spacer 

length: 43 repeater length: 25
33987   2089314 GATTAATCCCAAAAGGAATTGAAAG GCTTTAACTTGGTACGCACTTTACGCCATGATAAAC spacer 

length: 36 repeater length: 25
33988   2089376 GATTAATCCCAAAAGGAATTGAAAG GAATTTTGTGTTACTGCAACGCCAAGATTTTCAAATGT spacer 

length: 38 repeater length: 25
33989   2089440 GATTAATCCCAAAAGGAATTGAAAG GTTGAATTTTTGCAACTGGTATGTTGTATTTTTGC spacer length: 

35 repeater length: 25
33990   2089501 GATTAATCCCAAAAGGAATTGAAAG AATTTGTTACACGGCTAGGATTTTTTTTCCTAGATGTACAA spacer 

length: 41 repeater length: 25
33991   2089568 GATTAATCCCAAAAGGAATTGAAAG TTCTAATCTTTTGCCCATTACTGCATCATATCTACTA spacer 

length: 37 repeater length: 25
33992   2089631 GATTAATCCCAAAAGGAATTGAAAG ATCTTTACCTTTATATAAATCTTGTTCGTAACAAATA spacer 

length: 37 repeater length: 25
33993   2089694 GATTAATCCCAAAAGGAATTGAAAG ACAAAACGAGGAGTTTATAGTAAAATCAACTATGAA spacer 

length: 36 repeater length: 25
33994   2089756 GATTAATCCCAAAAGGAATTGAAAG ATTATTTGAAGAGAGGGTGAGAGAAGCATGAAAA spacer length: 

34 repeater length: 25
33995   2089816 GATTAATCCCAAAAGGAATTGAAAG AACTACAACGAGGTGAGAAACGATGACTAAACGTT spacer length: 

35 repeater length: 25
33996   2089877 GATTAATCCCAAAAGGAATTGAAAG TTTAACCAGCATAACAGCATCTAAAAGAATGGGAATT spacer 

length: 37 repeater length: 25
33997   2089940 GATTAATCCCAAAAGGAATTGAAAG TAGATATATGGCGATGAATTGCATTAGTCAGTGGT spacer length: 

35 repeater length: 25
33998   2090001 GATTAATCCCAAAAGGAATTGAAAG ATTTTTAACGCTATGACGCTAGCCCTCATGTTAGCTTT spacer 

length: 38 repeater length: 25
33999   2090065 GATTAATCCCAAAAGGAATTGAAAG AAAGTTTGTTCTTCTGTTTCGTTTTGTTGTTCTGAC spacer 

length: 36 repeater length: 25
34000   2090127 GATTAATCCCAAAAGGAATTGAAAG CCCCTTTTGCCGTCTTTTTAGTTACCACAATGCACCA spacer 

length: 37 repeater length: 25
34001   2090190 GATTAATCCCAAAAGGAATTGAAAG CCGTATCCAGAAATAATTAACCAATCGCTTGTTTGTGA spacer 

length: 38 repeater length: 25
34002   2090254 GATTAATCCCAAAAGGAATTGAAAG AAATTAACGTAAAGAGGGAATTTCTCGCACCTATCA spacer 

length: 36 repeater length: 25
34003   2090316 GATTAATCCCAAAAGGAATTGAAAG GAATAAACATTGGTACTGTACTTTGTAGTACTGCATACGGT spacer 

length: 41 repeater length: 25
34004   2090383 GATTAATCCCAAAAGGAATTGAAAG GCATCTGTCGGCAACCTCACTTATTCACGTGGGGGTGC spacer 

length: 38 repeater length: 25
34005   2090447 GATTAATCCCAAAAGGAATTGAAAG TCTCTCAGAAACTCCCAACAAATTTGCTATTTGTTG spacer 

length: 36 repeater length: 25
34006   2090509 GATTAATCCCAAAAGGAATTGAAAG TTGAACTTGTAGAAATTGTTCATATGAAACAGCATAATTTT spacer 

length: 41 repeater length: 25
34007   2090576 GATTAATCCCAAAAGGAATTGAAAG TTTACAGTTAATGGAATTCCTTTTTGTGCATACAATAAC spacer 

length: 39 repeater length: 25
34008   2090641 GATTAATCCCAAAAGGAATTGAAAG CTCATTATTTCATCATAAAGATTATCCACTGCAAT spacer length: 

35 repeater length: 25
34009   2090702 GATTAATCCCAAAAGGAATTGAAAG ATGCATTCCACCTCTGTTTCTTCCTCTTTACGCATTTC spacer 

length: 38 repeater length: 25



34010   2090766 GATTAATCCCAAAAGGAATTGAAAG CTCTATATTCTACTATCCTCCCTCTCTGCTCTGGC spacer length: 
35 repeater length: 25

34011   2090827 GATTAATCCCAAAAGGAATTGAAAG ATCTCTGATTTCTCAGTTCTCTAATTCCGAATACTACA spacer 
length: 38 repeater length: 25

34012   2090891 GATTAATCCCAAAAGGAATTGAAAG TAAAACTGCTCAAAAATGCTAGAATTATAATTATGGCTAT spacer 
length: 40 repeater length: 25

34013   2090957 GATTAATCCCAAAAGGAATTGAAAG ATTTTGAATGTTACGACTCTCGTCATTTTTCCACCTCTTC spacer 
length: 40 repeater length: 25

34014   2091023 GATTAATCCCAAAAGGAATTGAAAG GGAGTAATCTTTCCAGTCAAAAGACTTTCAGCCCT spacer length: 
35 repeater length: 25

34015   2091084 GATTAATCCCAAAAGGAATTGAAAG TTTATAAGCTTCAATAGAGCTTTATCTTGAGCAAT spacer length: 
35 repeater length: 25

34016   2091145 GATTAATCCCAAAAGGAATTGAAAG ATAAATGGTACGTCTTCAGGCGGAAAGCCTTCCATTTG spacer 
length: 38 repeater length: 25

34017   2091209 GATTAATCCCAAAAGGAATTGAAAG ATATTACCTTGCTGGATAAAGTTAATGATTTCA spacer length: 
33 repeater length: 25

34018   2091268 GATTAATCCCAAAAGGAATTGAAAG ATCTTTAATAAATCCTCCTTTATTCTCATGTAATGCA spacer 
length: 37 repeater length: 25

34019   2091331 GATTAATCCCAAAAGGAATTGAAAG TTATATTACGATAAAAGTGCCAGATATGGTTGTTGGCAT spacer 
length: 39 repeater length: 25

34020   2091396 GATTAATCCCAAAAGGAATTGAAAG CCCACCAGAAAAAAAGAAGGGTGGGGGGCAAGGGCCCCG spacer 
length: 39 repeater length: 25

34021   2091461 GATTAATCCCAAAAGGAATTGAAAG GCATATATTATTGGCTGAGGTAAGGTCGGCATATCTGTC spacer 
length: 39 repeater length: 25

34022   2091526 GATTAATCCCAAAAGGAATTGAAAG CCATCCAAGCCTTGATTTGATATTCCTTTTAATGTCTG spacer 
length: 38 repeater length: 25

34023   2091590 GATTAATCCCAAAAGGAATTGAAAG TTCATTATCCTCAATTTTTTCTATACCCTTGTTGTTCAT spacer 
length: 39 repeater length: 25

34024   2091655 GATTAATCCCAAAAGGAATTGAAAG CCCCACTGGAATGCACCATTTCTTGCAAGTAATACATT spacer 
length: 38 repeater length: 25

34025   2091719 GATTAATCCCAAAAGGAATTGAAAG ATGCAGTTTGGCCTAAAGGAATATATACGTTAATGTCTG spacer 
length: 39 repeater length: 25

34026   2091784 GATTAATCCCAAAAGGAATTGAAAG CCATTATTCGGCACTGCATTTAATTGAAGCACTATAC spacer 
length: 37 repeater length: 25

34027   2091847 GATTAATCCCAAAAGGAATTGAAAG AATATTTTGAATATTTGTACACCCATATGAAAAACGCA spacer 
length: 38 repeater length: 25

34028   2091911 GATTAATCCCAAAAGGAATTGAAAG TATCTCTTATTCGTAAGGGTTAAAACAAAATTATCT spacer 
length: 36 repeater length: 25

34029   2091973 GATTAATCCCAAAAGGAATTGAAAG TTTTTATTTAAGAACACTGATGGAAAGATCTATA spacer length: 
34 repeater length: 25

34030   2092033 GATTAATCCCAAAAGGAATTGAAAG ACCCATATTGAAGAGTTTGAGCATAAAAATGATTCT spacer 
length: 36 repeater length: 25

34031   2092095 GATTAATCCCAAAAGGAATTGAAAG TGATTGCGTTACGTCACCATGGGGCTATTCGTTCTGA spacer 
length: 37 repeater length: 25

34032   2092158 GATTAATCCCAAAAGGAATTGAAAG TTAATGTGAAGAAAATTGTTAAACGCGTTTTGCGACAT spacer 
length: 38 repeater length: 25

34033   2092222 GATTAATCCCAAAAGGAATTGAAAG CACTACATCTATTGTTTTTCCTTTTGTAAGACATTCCTC spacer 
length: 39 repeater length: 25

34034   2092287 GATTAATCCCAAAAGGAATTGAAAG CTGTTATTACGTCTCTAATTGCCACGGGCTTAAAAAGCG spacer 
length: 39 repeater length: 25

34035   2092352 GATTAATCCCAAAAGGAATTGAAAG ATCAATTTACGCCTTTTAGAAATCCAATTTCAATTATT spacer 
length: 38 repeater length: 25

34036   2092416 GATTAATCCCAAAAGGAATTGAAAG GAAGCAATAGCCAACCCACAAAGCTGACACTATTCATTCGT spacer 
length: 41 repeater length: 25

34037   2092483 GATTAATCCCAAAAGGAATTGAAAG GTATTCAAAAGAGAACTGGGGGATTCAAGGTAATACC spacer 
length: 37 repeater length: 25

34038   2092546 GATTAATCCCAAAAGGAATTGAAAG CTCCGTAAGGCCCCCATACAGTAAAGTAGCAGTTT spacer length: 
35 repeater length: 25

34039   2092607 GATTAATCCCAAAAGGAATTGAAAG ATAGAAATATAAATCTCAGCAATTCTTGATATATTG spacer 
length: 36 repeater length: 25

34040   2092669 GATTAATCCCAAAAGGAATTGAAAG TCCGTTATCATGTTGACTGGAAATGCGTTTAATAG spacer length: 
35 repeater length: 25

34041   2092730 GATTAATCCCAAAAGGAATTGAAAG ACCCACAGCACATTGCCATATCCACTAAAATTATACTG spacer 
length: 38 repeater length: 25

34042   2092794 GATTAATCCCAAAAGGAATTGAAAG ATAAATATGTTAACGAATGTTGTAAATTGGTATTCGT spacer 
length: 37 repeater length: 25

34043   2092857 GATTAATCCCAAAAGGAATTGAAAG AAAGGAATAATAAGCATGAACCGGGGAGTTCACGCTT spacer 
length: 37 repeater length: 25

34044   2092920 GATTAATCCCAAAAGGAATTGAAAG TCAAACTCATGAAGCTACTGTAATCCATTTCACATAA spacer 
length: 37 repeater length: 25

34045   2092983 GATTAATCCCAAAAGGAATTGAAAG ATCATTTCGTGAAATTTTCGCAACAAACGAAAAAAAT spacer 



length: 37 repeater length: 25
34046   2093046 GATTAATCCCAAAAGGAATTGAAAG ATTATATTGATAAATTGATAAGAATGCCCGAAAATGATT spacer 

length: 39 repeater length: 25
34047   2093111 GATTAATCCCAAAAGGAATTGAAAG 

AAAAACTTTTCACATTCGACATTAAAAAATAAAATAATTTTGGATTAATCCCAAAAGAAATTGAAAGAATTCGTATACCTTAGTAG
TATTATCATCAATATTGTA spacer length: 105 repeater length: 25

34048   2093242 GATTAATCCCAAAAGGAATTGAAAG TTCTCAATTGCCTTTCCCACGATAACCTCAATCCAGTA spacer 
length: 38 repeater length: 25

34049   2093306 GATTAATCCCAAAAGGAATTGAAAG TCTACGTTGTTAAATTCATATACAGCTTGGCTCATA spacer 
length: 36 repeater length: 25

34050   2093368 GATTAATCCCAAAAGGAATTGAAAG ACGTATTTAAATTTTTTGGTAGTACTTTCCTTGTGTA spacer 
length: 37 repeater length: 25

34051   2093431 GATTAATCCCAAAAGGAATTGAAAG AGTATACAACAATGCAATAAGTGTTGATAGCTTTGCATCT spacer 
length: 40 repeater length: 25

34052   2093497 GATTAATCCCAAAAGGAATTGAAAG CGCTTCTCCGTCTTTTCAGTTATAATGCGTAAAAGCTTA spacer 
length: 39 repeater length: 25

34053   2093562 GATTAATCCCAAAAGGAATTGAAAG CAGCAAGAAGTTCACTCTCTACATCTTATGATTTCG spacer 
length: 36 repeater length: 25

34054   2093624 GATTAATCCCAAAAGGAATTGAAAG CGTTTTCGTCTGGATTATTTATTATCTCTAAGCCC spacer length: 
35 repeater length: 25

34055   2093685 GATTAATCCCAAAAGGAATTGAAAG ACCTTTATTTTAAGTCCTAGCCTCTTCCCTATCCA spacer length: 
35 repeater length: 25

34056   2093746 GATTAATCCCAAAAGGAATTGAAAG TTGTTTCACCTCCTTATTAAAAGCGACAGACGGTCGA spacer 
length: 37 repeater length: 25

34057   2093809 GATTAATCCCAAAAGGAATTGAAAG TCATTTCACTGTGTAGAGGTTGAACACCTAATTTTT spacer 
length: 36 repeater length: 25

34058   2093871 GATTAATCCCAAAAGGAATTGAAAG CTTTGATTGTCCGCTCTCGTTCTTTTCCACACTGAAGAT spacer 
length: 39 repeater length: 25

34059   2093936 GATTAATCCCAAAAGGAATTGAAAG AGCTTTATGACACTCATTATCATATACTCAAAATTAT spacer 
length: 37 repeater length: 25

34060   2093999 GATTAATCCCAAAAGGAATTGAAAG TCGATTTTTTTCGAGGATGGATTTGTTTCATGAAAGAGC spacer 
length: 39 repeater length: 25

34061   2094064 GATTAATCCCAAAAGGAATTGAAAG CAGCTCGACGATGACGAATACAAGATGCTGTATAATGC spacer 
length: 38 repeater length: 25

34062   2094128 GATTAATCCCAAAAGGAATTGAAAG TTTCTCAACTGATCCACGGCTTCAGAGAAGATGTTTGGA spacer 
length: 39 repeater length: 25

34063   2094193 GATTAATCCCAAAAGGAATTGAAAG GAACGAACATGGTAAGCCCTGAGGACCTTGAAAACGAT spacer 
length: 38 repeater length: 25

34064   2094257 GATTAATCCCAAAAGGAATTGAAAG CTCAGCAGATTTAAACTAACGATATTAATTGTACACACT spacer 
length: 39 repeater length: 25

34065   2094322 GATTAATCCCAAAAGGAATTGAAAG TTAAGTTGTTTTGCTCTATTTAAAACAAAAATAATCCA spacer 
length: 38 repeater length: 25

34066   2094386 GATTAATCCCAAAAGGAATTGAAAG CAAGTGCAATAGCAAACTACTACTAAATATAACATATA spacer 
length: 38 repeater length: 25

34067   2094450 GATTAATCCCAAAAGGAATTGAAAG CTATATGGGGTCAGGGTGGAACTAAAATCGTGGCTTT spacer 
length: 37 repeater length: 25

34068   2094513 GATTAATCCCAAAAGGAATTGAAAG CTTACTTAAGCCTAATATCTCCGCAACTTCATCAATAG spacer 
length: 38 repeater length: 25

34069   2094577 GATTAATCCCAAAAGGAATTGAAAG GAACTCTCTATTGCTGACGAACTAAGAGAAAATTGTTTCA spacer 
length: 40 repeater length: 25

34070   2094643 GATTAATCCCAAAAGGAATTGAAAG TCTAACAATGAATCTGTCATAAAGTGCCCGCAACTCT spacer 
length: 37 repeater length: 25

34071   2094706 GATTAATCCCAAAAGGAATTGAAAG AGATTATCAATCAAGTGATAGAGATATTGCAATTT spacer length: 
35 repeater length: 25

34072   2094767 GATTAATCCCAAAAGGAATTGAAAG TGTTAGATACGGCAAGGCAAAGATTACAAACAAGGATG spacer 
length: 38 repeater length: 25

34073   2094831 GATTAATCCCAAAAGGAATTGAAAG AAAATGGTGCTTATCGCTATTAGGTAGTCGGCGTTGTT spacer 
length: 38 repeater length: 25

34074   2094895 GATTAATCCCAAAAGGAATTGAAAG ACTACTCTTACTTTTTGCATTCCTTTTGGAGTAGG spacer length: 
35 repeater length: 25

34075   2094956 GATTAATCCCAAAAGGAATTGAAAG TATTTACGTGCATAAAGAACATACCTCCAGCGCCTCCT spacer 
length: 38 repeater length: 25

34076   2095020 GATTAATCCCAAAAGGAATTGAAAG TCGTAAACTTGAAACTGACCCGTATATCCGAATTTA spacer 
length: 36 repeater length: 25

34077   2095082 GATTAATCCCAAAAGGAATTGAAAG GTATTATTCTCATAATAGGAACCGCCCTAGTGTATGCT spacer 
length: 38 repeater length: 25

34078   2095146 GATTAATCCCAAAAGGAATTGAAAG CGTGATTACATGGAACATTACTTTTCCACCGAATAT spacer 
length: 36 repeater length: 25

34079   2095208 GATTAATCCCAAAAGGAATTGAAAG TTTATGTTTTCGAGTTCTTCTGGTCTTAACATCACTCT spacer 
length: 38 repeater length: 25

34080   2095272 GATTAATCCCAAAAGGAATTGAAAG GTCAGTTATACGCTACATATGAAAAGATAAATGAA spacer length: 



35 repeater length: 25
34081   2095333 GATTAATCCCAAAAGGAATTGAAAG ATCTCTCTTAGTTTTGTCAAAGCTTCTGACCCGCTCC spacer 

length: 37 repeater length: 25
34082   2095396 GATTAATCCCAAAAGGAATTGAAAG TCTATCTTTATTGTTACAACTTTTGCATACGACATAATT spacer 

length: 39 repeater length: 25
34083   2095461 GATTAATCCCAAAAGGAATTGAAAG TCCTCTATCATCTCCTTTAAGCACTGTGTAATCTCACT spacer 

length: 38 repeater length: 25
34084   2095525 GATTAATCCCAAAAGGAATTGAAAG TAATACTGCAGTAACGGTACAAGTCATTGACAGCGC spacer 

length: 36 repeater length: 25
34085   2095587 GATTAATCCCAAAAGGAATTGAAAG GGTATTCAGTAAATTCATGCTATAGTCAATTTCTTA
34086   
34087   
34088   crispr 5
34089   2027671 TGATGAGAGAATAACTAAATTGGAGGAG 

TCTACGAAGAAGTTGGAGCAAGCTGTACAAGAGCTTATTGAGGCTCAGAAAAAAC spacer length: 55 repeater 
length: 28

34090   2027755 TGATGAGAGAATAACTAAATTGGAGGAG 
TCTATACAGAAATTGGTTGATGCTCAAAGAAGGGCGGAAGAAAGAATAGCGAAGCTTGAAAATGCAGTGGAGCAACTGGTTGAGGC
GCAAAAGAGGA spacer length: 97 repeater length: 28

34091   2027881 TGATGAGAGAATAACTAAATTGGAGGAG 
TCAAGTCGAAGATTGCACTAGAGTCAAAAGGTATCATTTCTTTCTTTCCTTCATTTCTTTAACTCTCCGACTACTTCATCAGTATT
GATTTTTACTA

34092   
34093   
34094   crispr 6
34095   2398142 ACAAGGTGAAGCCATTGTATCACTCCAAGAAGAGGTGAA 

GAGACATGGGGATGCGATAGTTTCACTCCAAGAAGAGGTGAAGAGACAAGGTGAAGCCATTGTATCACTCCAGAAGACTGTTGAAA
 spacer length: 86 repeater length: 39

34096   2398268 ACAAGGTGAAGCCATTGTATCACTCCAAGAAGAGGTGAA 
GAGACATGGGGATGCGATAGTTTCACTCCAAGAGGCTGTAAAGTCCTTACAAGAAGAGGTGAAGA spacer length: 65 
repeater length: 39

34097   2398373 ACAAGGTGAAGCCATTGTATCACTCCAAGAAGAGGTGAA 
GAAGTCCATTAGTACTTCCCCCCAAGGAGGTTGGAGAGAGGGAGAAAAAGAGTCGTTTGAGAGGT

34098   
34099   
34100   GCA_003852135.1_ASM385213v1_genomic.fna(findCrispr):
34101   START       REPEAT                           

SPACER                                             
34102   crispr 1
34103   2499490 GATAATCTACTATAGAATTGAAAG ATACTGCAAGCGAATTGGCGGAAAATTGGCAGCGACGT spacer 

length: 38 repeater length: 24
34104   2499553 GATAATCTACTATAGAATTGAAAG TTATCTAATTTTAATAATCAAGGAAATTCATTAACTCAAAT spacer 

length: 41 repeater length: 24
34105   2499619 GATAATCTACTATAGAATTGAAAG CCCATTCATCTCTTTCTTTGCAGCTTTGTTCTAGCATT spacer 

length: 38 repeater length: 24
34106   2499682 GATAATCTACTATAGAATTGAAAG TGGTAAATAGCTCTGTTAGGCCCAGTTATTCCATATTCTG spacer 

length: 40 repeater length: 24
34107   2499747 GATAATCTACTATAGAATTGAAAG ATTTTCTAATATATCTAATTCACTCTGCGTATCATTATGGATA spacer 

length: 43 repeater length: 24
34108   2499815 GATAATCTACTATAGAATTGAAAG CCCGCCCAGCCAGACTGTTTTCAGCCCAAACCGGCTAAT spacer 

length: 39 repeater length: 24
34109   2499879 GATAATCTACTATAGAATTGAAAG TCACTCCAAGAAGAGGTGAAAAAGCATTCTAAAGCTATT
34110   
34111   
34112   crispr 2
34113   2092271 GATAATCTCTTATAGAATTGAAAG TTTGTAAAACGTATAAGTCCCGTTAATGAGAAGACGG spacer 

length: 37 repeater length: 24
34114   2092333 GATAATCTCTTATAGAATTGAAAG CAACGCCAACTCCGCCAATTTCCGCATTGATGTTCGCTG spacer 

length: 39 repeater length: 24
34115   2092397 GATAATCTCTTATAGAATTGAAAG TCTTCAAACTTCCCACGGCACAACGGAGGCATGCAAATTAT spacer 

length: 41 repeater length: 24
34116   2092463 GATAATCTCTTATAGAATTGAAAG GTAGTAAGCTTTCCTTCTTTATCCTCTAGACCGCTGTAG spacer 

length: 39 repeater length: 24
34117   2092527 GATAATCTCTTATAGAATTGAAAG AGCAATGTACGAACCACCACCTGCTCCAGTACTGTTC spacer 

length: 37 repeater length: 24
34118   2092589 GATAATCTCTTATAGAATTGAAAG GAACTGTCGTGGTGTTCATGAAATATGGGTATGCATAT spacer 

length: 38 repeater length: 24
34119   2092652 GATAATCTCTTATAGAATTGAAAG GCAAAGAGTCCATTCAATAACACATATTTTGCACATAA spacer 

length: 38 repeater length: 24
34120   2092715 GATAATCTCTTATAGAATTGAAAG AACATCCTGATCTATACTACCCCTAATCTTTCTGTAGC spacer 

length: 38 repeater length: 24



34121   2092778 GATAATCTCTTATAGAATTGAAAG ATCTGGATGAGCTGTTGATCGGAGACATTAGTTAGGTC spacer 
length: 38 repeater length: 24

34122   2092841 GATAATCTCTTATAGAATTGAAAG CAGTCTGACTCTGAGTTGGCGAATTATTATGAGAAGCTA spacer 
length: 39 repeater length: 24

34123   2092905 GATAATCTCTTATAGAATTGAAAG CTATCCCCAAATCATTCTGCCTAATGCGTCAGGAGGGA spacer 
length: 38 repeater length: 24

34124   2092968 GATAATCTCTTATAGAATTGAAAG ACCACGAGCACGACCTCAAATATAACACCGCCAAAAAT spacer 
length: 38 repeater length: 24

34125   2093031 GATAATCTCTTATAGAATTGAAAG TATCTTCCAGATGTCTCAGAAACGCCTTAAAATTATTGA spacer 
length: 39 repeater length: 24

34126   2093095 GATAATCTCTTATAGAATTGAAAG TACATTAGACCCTAGTTGGTTTATCGCTGGTAACGTC spacer 
length: 37 repeater length: 24

34127   2093157 GATAATCTCTTATAGAATTGAAAG ACACTTAGCGACATAAAAACCGCACTGACTTACAATTAC spacer 
length: 39 repeater length: 24

34128   2093221 GATAATCTCTTATAGAATTGAAAG CGACATACATATATATGCATTTCCGTGGGAGTGTTACAA spacer 
length: 39 repeater length: 24

34129   2093285 GATAATCTCTTATAGAATTGAAAG ACATATGGTTGGTCTCCAACATTTGGTGAGTATATC spacer length: 
36 repeater length: 24

34130   2093346 GATAATCTCTTATAGAATTGAAAG GCTTCTACCACGATCGTATAGTATTTCTTCCCTATCT spacer 
length: 37 repeater length: 24

34131   2093408 GATAATCTCTTATAGAATTGAAAG ACTTAAGACATTAAACGTTGCCCTAGGTGAACTAGGCA spacer 
length: 38 repeater length: 24

34132   2093471 GATAATCTCTTATAGAATTGAAAG AAACAAACGAGGTTAATTATTCTTAACTGTATCGTGA spacer 
length: 37 repeater length: 24

34133   2093533 GATAATCTCTTATAGAATTGAAAG CCTGGGACAAGTTCTGTTGTAGCTGAGGAGAAACGTA spacer 
length: 37 repeater length: 24

34134   2093595 GATAATCTCTTATAGAATTGAAAG TCTGATAGCACCAGACAAGTAAAAGCGTATATCCTAGTCA spacer 
length: 40 repeater length: 24

34135   2093660 GATAATCTCTTATAGAATTGAAAG AACATATTCTGGTACGGGTTCGCCATCTGGTACACCAT spacer 
length: 38 repeater length: 24

34136   2093723 GATAATCTCTTATAGAATTGAAAG TTTCTGTATTTTCTCGCCCTTCTAGCTAAATTTTCTAA spacer 
length: 38 repeater length: 24

34137   2093786 GATAATCTCTTATAGAATTGAAAG AGACGCTGATGATAAGCTGTCTAAGAAGGTTTCAAG spacer length: 
36 repeater length: 24

34138   2093847 GATAATCTCTTATAGAATTGAAAG CATCCATTTCCGGTACACGATCCCACGTTTGTGTAGT spacer 
length: 37 repeater length: 24

34139   2093909 GATAATCTCTTATAGAATTGAAAG ACATCGCAAGCGATCTATTGTTCAGTCTATTCCTGGCGG spacer 
length: 39 repeater length: 24

34140   2093973 GATAATCTCTTATAGAATTGAAAG AACTCCTTTGCAATCCTATATCTAGTGTAGCCGTCTA spacer 
length: 37 repeater length: 24

34141   2094035 GATAATCTCTTATAGAATTGAAAG CTGCTCCATCAAACGGCCCCGTGAGGGATACTATGA spacer length: 
36 repeater length: 24

34142   2094096 GATAATCTCTTATAGAATTGAAAG AATTTGAACATAATTCGGCCTCGTCAGTTTTCCACAGAT spacer 
length: 39 repeater length: 24

34143   2094160 GATAATCTCTTATAGAATTGAAAG TCCCTAACTTAGGTTGGGGTAAAGAAATAGAACATAGA spacer 
length: 38 repeater length: 24

34144   2094223 GATAATCTCTTATAGAATTGAAAG TTTACTGACAACGCCATCATACTTACTAGCCCAACTA spacer 
length: 37 repeater length: 24

34145   2094285 GATAATCTCTTATAGAATTGAAAG GTCCATTCTCCATTTATCTCAACCTTATCACAAATTTGG spacer 
length: 39 repeater length: 24

34146   2094349 GATAATCTCTTATAGAATTGAAAG TCAGTTCTAGAAAGAATTATTAGCATTAGATCTTCTAGAC spacer 
length: 40 repeater length: 24

34147   2094414 GATAATCTCTTATAGAATTGAAAG CTCTCTATCCCAGATGGAATTCCAAAGGATCAAGCA spacer length: 
36 repeater length: 24

34148   2094475 GATAATCTCTTATAGAATTGAAAG ATCTGAATTTCCTCAGCTTCCATTGCATAATTTATTCT spacer 
length: 38 repeater length: 24

34149   2094538 GATAATCTCTTATAGAATTGAAAG TATTTACCTTAATATTATGTATAATAGATAAGAGCTCCC spacer 
length: 39 repeater length: 24

34150   2094602 GATAATCTCTTATAGAATTGAAAG ACTATGGACCTACTACAGGGCCTATCTGACTTTCTGT spacer 
length: 37 repeater length: 24

34151   2094664 GATAATCTCTTATAGAATTGAAAG TTATTGTCAGAAAAAGAAATTATACTCCGATTAATAG spacer 
length: 37 repeater length: 24

34152   2094726 GATAATCTCTTATAGAATTGAAAG GTCAAAATTGCCCAACCGAACGTTAGCAAAAATGCAGCA spacer 
length: 39 repeater length: 24

34153   2094790 GATAATCTCTTATAGAATTGAAAG TCCCTTTCAGATTTGCAATATGTTAGAGCGAGCTTCGCAA spacer 
length: 40 repeater length: 24

34154   2094855 GATAATCTCTTATAGAATTGAAAG GCTGAATTGTAAAATTACGTTTATTACTTTCAGTCAAC spacer 
length: 38 repeater length: 24

34155   2094918 GATAATCTCTTATAGAATTGAAAG GTTTTATTTATAAACGGCGGGTCTAGATAAAATACAGT spacer 
length: 38 repeater length: 24

34156   2094981 GATAATCTCTTATAGAATTGAAAG TCACTCTTTCAGTCATCATTCTCTTTGCTGAGATTGCTC spacer 



length: 39 repeater length: 24
34157   2095045 GATAATCTCTTATAGAATTGAAAG GCGAAAACAATAGCAGGCGAAATAGAAGATAAAA spacer length: 

34 repeater length: 24
34158   2095104 GATAATCTCTTATAGAATTGAAAG GCAATAGACAATATAAGGAAGAGCTTACCACCTAGAGG spacer 

length: 38 repeater length: 24
34159   2095167 GATAATCTCTTATAGAATTGAAAG CCTAGAGGCGTAGCGGGCTCACAAGAAAACATTAA spacer length: 

35 repeater length: 24
34160   2095227 GATAATCTCTTATAGAATTGAAAG AATGCCTGAAGCAATAACGCCCAAGTTACATGCTCTT spacer 

length: 37 repeater length: 24
34161   2095289 GATAATCTCTTATAGAATTGAAAG ATCCCGCTACGGCAATCCCTACGAATAGATCGGCATT spacer 

length: 37 repeater length: 24
34162   2095351 GATAATCTCTTATAGAATTGAAAG GTGTATAAGCACATTAGTAGGATTAGGCACGGTACAA spacer 

length: 37 repeater length: 24
34163   2095413 GATAATCTCTTATAGAATTGAAAG AATCACGAAAGCGATACTAAGGGCAATACAATACAAACAT spacer 

length: 40 repeater length: 24
34164   2095478 GATAATCTCTTATAGAATTGAAAG CTTATTTTGGTGTCAATAATCTGTATGTTGCCGTATTG spacer 

length: 38 repeater length: 24
34165   2095541 GATAATCTCTTATAGAATTGAAAG AGATTGTTTTATTAATACCAAGTAGACAATTATATATTT spacer 

length: 39 repeater length: 24
34166   2095605 GATAATCTCTTATAGAATTGAAAG CCAAAACATGTCACATGTGCCGATATTGATATTTACAA spacer 

length: 38 repeater length: 24
34167   2095668 GATAATCTCTTATAGAATTGAAAG AAATCTACCGATCAACGGACGAGGGGGAACGCTAAGA spacer 

length: 37 repeater length: 24
34168   2095730 GATAATCTCTTATAGAATTGAAAG GGGAGTTCCCATTCGATTTTGGGAACCCTCAAGCACAGTCTGT spacer 

length: 43 repeater length: 24
34169   2095798 GATAATCTCTTATAGAATTGAAAG TTGTGCGCCTAGAGTTGCTACGCCTTGTTTCCACACCTCA spacer 

length: 40 repeater length: 24
34170   2095863 GATAATCTCTTATAGAATTGAAAG CTAACTTGTTAAAGTTCTGTTGTAGCTCGTTAAGTTG spacer 

length: 37 repeater length: 24
34171   2095925 GATAATCTCTTATAGAATTGAAAG GTTCCAGCTAAGATGTTCTTTCCTGCAGTCTTTGT spacer length: 

35 repeater length: 24
34172   2095985 GATAATCTCTTATAGAATTGAAAG AACTAAGCCTTCACTAGGTGAGATAAAGAGCATAGCTA spacer 

length: 38 repeater length: 24
34173   2096048 GATAATCTCTTATAGAATTGAAAG ATCCGTTCTCCGTCCCGATCCGTACCGTTCTCTGTAC spacer 

length: 37 repeater length: 24
34174   2096110 GATAATCTCTTATAGAATTGAAAG AGCATAACTTCATCTTCTTCTACAACTTCGACAGCT spacer length: 

36 repeater length: 24
34175   2096171 GATAATCTCTTATAGAATTGAAAG TTAATTTATTGTCATCAAATCTATTTAGATACGCTAGTATT spacer 

length: 41 repeater length: 24
34176   2096237 GATAATCTCTTATAGAATTGAAAG ATATTTCTTCGAATGGGTTTTCTGTATCACCTTCTTCA spacer 

length: 38 repeater length: 24
34177   2096300 GATAATCTCTTATAGAATTGAAAG CATTTGTTATCAACTGTCCGGGTCCAGCGCTAGATGCGG spacer 

length: 39 repeater length: 24
34178   2096364 GATAATCTCTTATAGAATTGAAAG CAAAGTCAGAGCTGGACTATCGTAGACATCTATAAT spacer length: 

36 repeater length: 24
34179   2096425 GATAATCTCTTATAGAATTGAAAG ACGTAGCCTAGACTTGCTATAACTCCGTTGTATTGCC spacer 

length: 37 repeater length: 24
34180   2096487 GATAATCTCTTATAGAATTGAAAG ATACCAACAGCAACAACAAACTTATTCTTCGCTCATAC spacer 

length: 38 repeater length: 24
34181   2096550 GATAATCTCTTATAGAATTGAAAG ACGAACACACCCCTTAAAACTCTTTTTCCAACATTCACC spacer 

length: 39 repeater length: 24
34182   2096614 GATAATCTCTTATAGAATTGAAAG CAAAGTCAGAGCTGGACTATCGTAGACATCTATAATAGA spacer 

length: 39 repeater length: 24
34183   2096678 GATAATCTCTTATAGAATTGAAAG TCTTAGCGAACTTGCAAAATATTCCGACCAAAGCTAAT spacer 

length: 38 repeater length: 24
34184   2096741 GATAATCTCTTATAGAATTGAAAG TCAGGTGAGGAAGATGGTCTCCAAAACTACTGTTATTGG spacer 

length: 39 repeater length: 24
34185   2096805 GATAATCTCTTATAGAATTGAAAG GAGAGCTACAAACACGCTACCTAATAAAATTTCCAGATTGTA spacer 

length: 42 repeater length: 24
34186   2096872 GATAATCTCTTATAGAATTGAAAG ATACAGATTTCGTTATCCATATCCTACATGACTTTC spacer length: 

36 repeater length: 24
34187   2096933 GATAATCTCTTATAGAATTGAAAG ATACATCGATCTTGTAATTAGATATCCATTGACTGTTA spacer 

length: 38 repeater length: 24
34188   2096996 GATAATCTCTTATAGAATTGAAAG ATGGAATAGGCTCTCAACAGCAGTATAATTGGCAAGTAT spacer 

length: 39 repeater length: 24
34189   2097060 GATAATCTCTTATAGAATTGAAAG TCTACTCTTATAATTCCGTTACTTATCTTAACAGAGAAC spacer 

length: 39 repeater length: 24
34190   2097124 GATAATCTCTTATAGAATTGAAAG CGTTTCTATTGCAAGGTCTGAGATTTTTGGCCTGAGT spacer 

length: 37 repeater length: 24
34191   2097186 GATAATCTCTTATAGAATTGAAAG GTATTGAAACGCTTAAGGTCAGCTCTAATTCTGTACGGA spacer 

length: 39 repeater length: 24



34192   2097250 GATAATCTCTTATAGAATTGAAAG ATGTTACTAAGTAAGTTTAATAATATATTATAAAATGCCATAT spacer 
length: 43 repeater length: 24

34193   2097318 GATAATCTCTTATAGAATTGAAAG CTAAGCAGTGACTCACAGTTTAGACATTCACAAGTAT spacer 
length: 37 repeater length: 24

34194   2097380 GATAATCTCTTATAGAATTGAAAG TTCTAAGCGTGTAAAGATCTATCTGACAACACGAAACTAT spacer 
length: 40 repeater length: 24

34195   2097445 GATAATCTCTTATAGAATTGAAAG TTGAATATTGTACAAAGGAACGTTTAACCCTATAATAGA spacer 
length: 39 repeater length: 24

34196   2097509 GATAATCTCTTATAGAATTGAAAG CAATCCCATTCGTTTTACTCACTTCTAAGAACCTCG spacer length: 
36 repeater length: 24

34197   2097570 GATAATCTCTTATAGAATTGAAAG AGTCTCTGCATCATGATCCCTGCCCCAGCTAAGACGTTC spacer 
length: 39 repeater length: 24

34198   2097634 GATAATCTCTTATAGAATTGAAAG ACGATTTTCGGTGTGAATAATGTAAATTTGCAAGTATCT spacer 
length: 39 repeater length: 24

34199   2097698 GATAATCTCTTATAGAATTGAAAG GTCTTTATGGCCCTCTGGGTCTTTCCACCATTGAGAGG spacer 
length: 38 repeater length: 24

34200   2097761 GATAATCTCTTATAGAATTGAAAG TTATCCTCATTCTATCGGTGAGTGGAACAAATTGGGTAG spacer 
length: 39 repeater length: 24

34201   2097825 GATAATCTCTTATAGAATTGAAAG ATCGTTATGCTGTAAACTTCCCCGGTTCTCAATCCCGTT spacer 
length: 39 repeater length: 24

34202   2097889 GATAATCTCTTATAGAATTGAAAG AGTTAACAATACTTTATTGTCAAAGAAGCAAGGATATGC spacer 
length: 39 repeater length: 24

34203   2097953 GATAATCTCTTATAGAATTGAAAG TTCAAACTAGATCTAGAAGATTTCTATCGGCATCTTTACA spacer 
length: 40 repeater length: 24

34204   2098018 GATAATCTCTTATAGAATTGAAAG ACGATATGAAAGTTGCCAGAGCCTTAAACAGAATTGGTT spacer 
length: 39 repeater length: 24

34205   2098082 GATAATCTCTTATAGAATTGAAAG GCTTCTTGTCCCTGAACTCCTTCTTGAAATGGATTTAT spacer 
length: 38 repeater length: 24

34206   2098145 GATAATCTCTTATAGAATTGAAAG TTTCGTATAAGGACCAGAACGGCAATACCCAAACTG spacer length: 
36 repeater length: 24

34207   2098206 GATAATCTCTTATAGAATTGAAAG CTACTACATCATCCTCTACCACGCCAAGCCAACAAC spacer length: 
36 repeater length: 24

34208   2098267 GATAATCTCTTATAGAATTGAAAG ATCTAGCGTTGTCTCTGCCGTTATATATTTGAAAGTG spacer 
length: 37 repeater length: 24

34209   2098329 GATAATCTCTTATAGAATTGAAAG ATCGCTGATCCAGAACCACGTGGCGAATACAGGAAGAACT spacer 
length: 40 repeater length: 24

34210   2098394 GATAATCTCTTATAGAATTGAAAG ATCAAAAGTCCGCTATGGTCTAACGGTGTAAATAATTC spacer 
length: 38 repeater length: 24

34211   2098457 GATAATCTCTTATAGAATTGAAAG AATTGGATCCCTACGGTTGACGGATCACCGAAAGTG spacer length: 
36 repeater length: 24

34212   2098518 GATAATCTCTTATAGAATTGAAAG ATCATATTTTGAATTCTCTTATACAGAAATCTTTGATA spacer 
length: 38 repeater length: 24

34213   2098581 GATAATCTCTTATAGAATTGAAAG ATAGCTATATATGGAAATGTTCCAGACGCGGAATATGTTG spacer 
length: 40 repeater length: 24

34214   2098646 GATAATCTCTTATAGAATTGAAAG AAGCCTACACAGGATAGGATACTCAAATTATATGAAAA spacer 
length: 38 repeater length: 24

34215   2098709 GATAATCTCTTATAGAATTGAAAG TTTGCGCATTTACTTTTGTATGAGCTAGGCTATTTACATCA spacer 
length: 41 repeater length: 24

34216   2098775 GATAATCTCTTATAGAATTGAAAG CTGAAATATCCTTCAAATTGATTTGCCAATAAATTA spacer length: 
36 repeater length: 24

34217   2098836 GATAATCTCTTATAGAATTGAAAG TGTTCTGTCGTTACTGTCGTAAAGCACGTCCTATTA spacer length: 
36 repeater length: 24

34218   2098897 GATAATCTCTTATAGAATTGAAAG ACAGTGCAGAAGTCTAATCCAAATTATTCTACTTTAG spacer 
length: 37 repeater length: 24

34219   2098959 GATAATCTCTTATAGAATTGAAAG TCCTTGGAGATGTTGATGTTTTATACGGTATTATGTGA spacer 
length: 38 repeater length: 24

34220   2099022 GATAATCTCTTATAGAATTGAAAG GCACAATTCGCCAACGATTTCGGTTCGCTTTATACCT spacer 
length: 37 repeater length: 24

34221   2099084 GATAATCTCTTATAGAATTGAAAG CAAATTTCGGCGAAAATTGTACCGAATTTCGGCATTGCTG spacer 
length: 40 repeater length: 24

34222   2099149 GATAATCTCTTATAGAATTGAAAG AAGATCATGGTATTGATATTCAAAAACATTATTCAGAGT spacer 
length: 39 repeater length: 24

34223   2099213 GATAATCTCTTATAGAATTGAAAG ATTAGAAAAGTTTAAGATTACGCATGCAAATATGTTTTTGA spacer 
length: 41 repeater length: 24

34224   2099279 GATAATCTCTTATAGAATTGAAAG TTCTGTTTCGAAGAAAACCCGCCTCAGATTCATTATGG spacer 
length: 38 repeater length: 24

34225   2099342 GATAATCTCTTATAGAATTGAAAG AAATCAAACGGAAACTCCCCGGATATTATCATGTCTAA spacer 
length: 38 repeater length: 24

34226   2099405 GATAATCTCTTATAGAATTGAAAG CCTCATCGTAAACATGCAATCTTGCATATTCAGTGT spacer length: 
36 repeater length: 24

34227   2099466 GATAATCTCTTATAGAATTGAAAG GCGATATATGTTATAAGAGGAGAAGGGACTTTACCCCC spacer 



length: 38 repeater length: 24
34228   2099529 GATAATCTCTTATAGAATTGAAAG ATATACATCGCCGGTTTTATAGCAACTGCACAGCAACAAA spacer 

length: 40 repeater length: 24
34229   2099594 GATAATCTCTTATAGAATTGAAAG GAAGTTGCAAAAATTGCCAATGTTTTTTTCAAACGCG spacer 

length: 37 repeater length: 24
34230   2099656 GATAATCTCTTATAGAATTGAAAG ATTTATGATGAAAATAGGAAATTTTTCAGAAGAATTAT spacer 

length: 38 repeater length: 24
34231   2099719 GATAATCTCTTATAGAATTGAAAG AAAAGTTTAAATACCCGAAGCCACAAAGGTAAAAAT spacer length: 

36 repeater length: 24
34232   2099780 GATAATCTCTTATAGAATTGAAAG CGTTCTAGAGCTAAACGATGCATACGCGGTGGTACAACT spacer 

length: 39 repeater length: 24
34233   2099844 GATAATCTCTTATAGAATTGAAAG ATTCGGGGAAAACTTATGCATTATAAGAAGAAGAGATATT spacer 

length: 40 repeater length: 24
34234   2099909 GATAATCTCTTATAGAATTGAAAG TCAAATAAGGAACAACTCTGGGTAAGCCCACAATACGCA spacer 

length: 39 repeater length: 24
34235   2099973 GATAATCTCTTATAGAATTGAAAG CTTAGCGTCTCAACCTGAACCAAACTTCCTAGATCAA spacer 

length: 37 repeater length: 24
34236   2100035 GATAATCTCTTATAGAATTGAAAG TAAACTAGATCCTTATATTTCACGTAAATGTAAAGGG spacer 

length: 37 repeater length: 24
34237   2100097 GATAATCTCTTATAGAATTGAAAG TAAGGAGTAAGCTAGCACTAGCAATAGCGGTTGCAAT spacer 

length: 37 repeater length: 24
34238   2100159 GATAATCTCTTATAGAATTGAAAG TCACTCCAAGAGGCTGTAAAGTCCTTACAAGAAGAGG
34239   
34240   
34241   crispr 3
34242   2076496 CTTTCAATTCCTTTTAGGATTAATC GTCTACACCTCTTGCGTCTATTATGATATCATATTTGTCA spacer 

length: 40 repeater length: 25
34243   2076562 CTTTCAATTCCTTTTAGGATTAATC AAATACGTTTTCTCCATTGTCATATTGCGCATAAGTTG spacer 

length: 38 repeater length: 25
34244   2076626 CTTTCAATTCCTTTTAGGATTAATC ACCAAGTGAAACTTGGAATATATAACCAAAAAGATA spacer 

length: 36 repeater length: 25
34245   2076688 CTTTCAATTCCTTTTAGGATTAATC GATTCTTCAATAAAGCTGGTAATATACTTTGACAGAA spacer 

length: 37 repeater length: 25
34246   2076751 CTTTCAATTCCTTTTAGGATTAATC AGTAATAGAAACTCATTCAGAGTCTCTTCCAACCCGTAC spacer 

length: 39 repeater length: 25
34247   2076816 CTTTCAATTCCTTTTAGGATTAATC CGTGGTAGTGGTGGTAGTTGTTGTTGTTGTAGGC spacer length: 

34 repeater length: 25
34248   2076876 CTTTCAATTCCTTTTAGGATTAATC TAGTATAGTGTTACAGTTAAACGCTGTACCGAATAATG spacer 

length: 38 repeater length: 25
34249   2076940 CTTTCAATTCCTTTTAGGATTAATC TAGTATAGTGTTACAGTTAAACGCTGTACCGAATAATG spacer 

length: 38 repeater length: 25
34250   2077004 CTTTCAATTCCTTTTAGGATTAATC AAAATGTTTAATATTGGTGGAGTAGTTGATTTCGATAATA spacer 

length: 40 repeater length: 25
34251   2077070 CTTTCAATTCCTTTTAGGATTAATC AAGGGTAATAGAAAGCATGCCCATATCAGCAAGTTCTA spacer 

length: 38 repeater length: 25
34252   2077134 CTTTCAATTCCTTTTAGGATTAATC GTAAAATCCCCAACGCCACATACGTTATAAGGGAAGAT spacer 

length: 38 repeater length: 25
34253   2077198 CTTTCAATTCCTTTTAGGATTAATC CTAGTGTTAAAATATATTTCAAGCCTTACGATGAGA spacer 

length: 36 repeater length: 25
34254   2077260 CTTTCAATTCCTTTTAGGATTAATC CATGCATCAGTTCATCGTAGTTGAACTCAGCATGGA spacer 

length: 36 repeater length: 25
34255   2077322 CTTTCAATTCCTTTTAGGATTAATC CAAATCCATTCGAGGAAGTGTTAGAAGAGGTGTATGGTG spacer 

length: 39 repeater length: 25
34256   2077387 CTTTCAATTCCTTTTAGGATTAATC CAGAGGGAAAAAGTTTGCAGGAGATTTCAAGTATTAC spacer 

length: 37 repeater length: 25
34257   2077450 CTTTCAATTCCTTTTAGGATTAATC CAATATTAAATATTAGTGATTTGGTAATAACGAAAATAA spacer 

length: 39 repeater length: 25
34258   2077515 CTTTCAATTCCTTTTAGGATTAATC GAGTGAGACCATGATCATTAACACTGATATTACGGTAA spacer 

length: 38 repeater length: 25
34259   2077579 CTTTCAATTCCTTTTAGGATTAATC AACAAAACTTCACCAGTGATGGAACATTTGAATGTA spacer 

length: 36 repeater length: 25
34260   2077641 CTTTCAATTCCTTTTAGGATTAATC AAACCGCAAGCAATAATGTACTTACGATAAGGGTGATAC spacer 

length: 39 repeater length: 25
34261   2077706 CTTTCAATTCCTTTTAGGATTAATC ATATGATTATGAGCGATAAGAATGATGCAATATTAGATATA spacer 

length: 41 repeater length: 25
34262   2077773 CTTTCAATTCCTTTTAGGATTAATC GAATATACAGAGAATAGAGAATAGAGAACAGAGAACG spacer 

length: 37 repeater length: 25
34263   2077836 CTTTCAATTCCTTTTAGGATTAATC CCGTGATCAGATACAGTAACAGTCATGTTTTTATC spacer length: 

35 repeater length: 25
34264   2077897 CTTTCAATTCCTTTTAGGATTAATC CATGGAAACGGGAGGAGGGTGAGACAATGAAGGTTA spacer 

length: 36 repeater length: 25



34265   2077959 CTTTCAATTCCTTTTAGGATTAATC CACATCTTTAGAGGCGAACTACAGGGGGTACAGCAAC spacer 
length: 37 repeater length: 25

34266   2078022 CTTTCAATTCCTTTTAGGATTAATC GTAGTGTGAGTAGTGTAGTAGTAGTGGCCTGAATAAGTA spacer 
length: 39 repeater length: 25

34267   2078087 CTTTCAATTCCTTTTAGGATTAATC AAATTCTGCAAAGGTAACACAATTGACGAGGTAA spacer length: 
34 repeater length: 25

34268   2078147 CTTTCAATTCCTTTTAGGATTAATC CGGTTACGGGGACGTTTGGACATTTAGCAGCGCATCCCA spacer 
length: 39 repeater length: 25

34269   2078212 CTTTCAATTCCTTTTAGGATTAATC TCCCTTCCTCTCTTTCCGCTTTTGCTCGCTTCGTTTAAC spacer 
length: 39 repeater length: 25

34270   2078277 CTTTCAATTCCTTTTAGGATTAATC GGCATAACCGCTGCTTTCGGCTGCTGCTGCTAATTGGTCT spacer 
length: 40 repeater length: 25

34271   2078343 CTTTCAATTCCTTTTAGGATTAATC CCTTCAGCAAGTTGAAGATCTTAAGCGTTTCTTCATCT spacer 
length: 38 repeater length: 25

34272   2078407 CTTTCAATTCCTTTTAGGATTAATC ACGCTGAACGACGTAAACAAGCTCGCACAGAAGAAAA spacer 
length: 37 repeater length: 25

34273   2078470 CTTTCAATTCCTTTTAGGATTAATC AAGTCACTGAATTGTTGGACGAACTAACTGAAAAAATTA spacer 
length: 39 repeater length: 25

34274   2078535 CTTTCAATTCCTTTTAGGATTAATC GGCATTAGAATATGGGTAAAAACTTATAGCGACGAAG spacer 
length: 37 repeater length: 25

34275   2078598 CTTTCAATTCCTTTTAGGATTAATC TGAAGTACTTGTTAATGTTTCACCTCTAAAGAAGA spacer length: 
35 repeater length: 25

34276   2078659 CTTTCAATTCCTTTTAGGATTAATC TTTACCACCGCTCAGACTTCTTGAGATGTTTAAAAC spacer 
length: 36 repeater length: 25

34277   2078721 CTTTCAATTCCTTTTAGGATTAATC GAATTCTATCAAGTATTGCGGAAGTAAATACTTCATATTTATC spacer 
length: 43 repeater length: 25

34278   2078790 CTTTCAATTCCTTTTAGGATTAATC TCCACTTGGCATATCTTTGGCTGAAGTTCCTTGGTGT spacer 
length: 37 repeater length: 25

34279   2078853 CTTTCAATTCCTTTTAGGATTAATC CTTCAAGTTGATGAAGTTATAAAAATGTTTGAAGC spacer length: 
35 repeater length: 25

34280   2078914 CTTTCAATTCCTTTTAGGATTAATC CACATTAGCAAGAATCGTGCTAGCTACAGTTGGAT spacer length: 
35 repeater length: 25

34281   2078975 CTTTCAATTCCTTTTAGGATTAATC AACTTGGAAGAGTTTAGTGATAAAATCATGGAAATGTT spacer 
length: 38 repeater length: 25

34282   2079039 CTTTCAATTCCTTTTAGGATTAATC TGTTAATATTGCCGGTTCGGCTAGTGATATAGTGTGGTTC spacer 
length: 40 repeater length: 25

34283   2079105 CTTTCAATTCCTTTTAGGATTAATC GGTAATGGTCTGTATATTGTCTTTAAGTATTTA spacer length: 
33 repeater length: 25

34284   2079164 CTTTCAATTCCTTTTAGGATTAATC AGCACTAATTGCGAGATTTGAGGATGCCATCAGAAGTA spacer 
length: 38 repeater length: 25

34285   2079228 CTTTCAATTCCTTTTAGGATTAATC CAAGCTAAGATTGCGAGTACAAGCGATCACTTACACAAA spacer 
length: 39 repeater length: 25

34286   2079293 CTTTCAATTCCTTTTAGGATTAATC ACGCCGTTTCTCTATAGTTATTGAACCATGCAATATCAT spacer 
length: 39 repeater length: 25

34287   2079358 CTTTCAATTCCTTTTAGGATTAATC GGTGAAAAAGCATTCTAAAGCTATTCTTAGGCTTGCTAA
34288   
34289   
34290   crispr 4
34291   2054517 GATTAATCCCAAAAGGAATTGAAAG TCACATCCCTCACAATCCATAATGAAAATGTCGGCA spacer 

length: 36 repeater length: 25
34292   2054579 GATTAATCCCAAAAGGAATTGAAAG ATTTTAGCAATGCAATAGATCAACAATTGAAAGAAAC spacer 

length: 37 repeater length: 25
34293   2054642 GATTAATCCCAAAAGGAATTGAAAG ATTTTCATCTCTTGGATTGAAAATAAATGAATTTTCTT spacer 

length: 38 repeater length: 25
34294   2054706 GATTAATCCCAAAAGGAATTGAAAG TGTTTCACAAATTTCAAACTTGCAAACGCAACAATTAAAT spacer 

length: 40 repeater length: 25
34295   2054772 GATTAATCCCAAAAGGAATTGAAAG GTTTTTGGTCAAATATTTGGACAACACTTACAAGAATTG spacer 

length: 39 repeater length: 25
34296   2054837 GATTAATCCCAAAAGGAATTGAAAG TAGTCAACGACAAAGTGCTTAAAACCCGTGTTATACT spacer 

length: 37 repeater length: 25
34297   2054900 GATTAATCCCAAAAGGAATTGAAAG GCTGTAATAGTCGCAATAGCAAAAGCCGAAACAATGAG spacer 

length: 38 repeater length: 25
34298   2054964 GATTAATCCCAAAAGGAATTGAAAG CAATAGAATTTTTCTTAGTTGGCATTGACAAGTATAATTC spacer 

length: 40 repeater length: 25
34299   2055030 GATTAATCCCAAAAGGAATTGAAAG CAAAATTCCAAACTTTGGGAATTTCTAGTTTCCAAATTT spacer 

length: 39 repeater length: 25
34300   2055095 GATTAATCCCAAAAGGAATTGAAAG TTTAAACGCCTTGCAATGGTAGAAACATCAGTAGAAGA spacer 

length: 38 repeater length: 25
34301   2055159 GATTAATCCCAAAAGGAATTGAAAG CGCTTTCGACTGCGACAACTGTCGTTTGGCTCATTTGTTG spacer 

length: 40 repeater length: 25
34302   2055225 GATTAATCCCAAAAGGAATTGAAAG TTATTTCAAATACTATTATCTCCGCCATATGTTTACA spacer 



length: 37 repeater length: 25
34303   2055288 GATTAATCCCAAAAGGAATTGAAAG ATTATCTGCAATTTTAGCAACTGAGAGGGCAATAATT spacer 

length: 37 repeater length: 25
34304   2055351 GATTAATCCCAAAAGGAATTGAAAG TTTTTTCTTTAAAAGCTCTAGGCAGTTCATTTCTATTTC spacer 

length: 39 repeater length: 25
34305   2055416 GATTAATCCCAAAAGGAATTGAAAG CATGCCAAATTTGTAATCCCTAGCTTGCTGAACAAAAT spacer 

length: 38 repeater length: 25
34306   2055480 GATTAATCCCAAAAGGAATTGAAAG AGTACTGATAATCTGAAGGTATTGGACTAGAACCCATGAAGTT spacer 

length: 43 repeater length: 25
34307   2055549 GATTAATCCCAAAAGGAATTGAAAG GCTTTAACTTGGTACGCACTTTACGCCATGATAAAC spacer 

length: 36 repeater length: 25
34308   2055611 GATTAATCCCAAAAGGAATTGAAAG GAATTTTGTGTTACTGCAACGCCAAGATTTTCAAATGT spacer 

length: 38 repeater length: 25
34309   2055675 GATTAATCCCAAAAGGAATTGAAAG GTTGAATTTTTGCAACTGGTATGTTGTATTTTTGC spacer length: 

35 repeater length: 25
34310   2055736 GATTAATCCCAAAAGGAATTGAAAG AATTTGTTACACGGCTAGGATTTTTTTTCCTAGATGTACAA spacer 

length: 41 repeater length: 25
34311   2055803 GATTAATCCCAAAAGGAATTGAAAG TTCTAATCTTTTGCCCATTACTGCATCATATCTACTA spacer 

length: 37 repeater length: 25
34312   2055866 GATTAATCCCAAAAGGAATTGAAAG ATCTTTACCTTTATATAAATCTTGTTCGTAACAAATA spacer 

length: 37 repeater length: 25
34313   2055929 GATTAATCCCAAAAGGAATTGAAAG ACAAAACGAGGAGTTTATAGTAAAATCAACTATGAA spacer 

length: 36 repeater length: 25
34314   2055991 GATTAATCCCAAAAGGAATTGAAAG ATTATTTGAAGAGAGGGTGAGAGAAGCATGAAAA spacer length: 

34 repeater length: 25
34315   2056051 GATTAATCCCAAAAGGAATTGAAAG AACTACAACGAGGTGAGAAACGATGACTAAACGTT spacer length: 

35 repeater length: 25
34316   2056112 GATTAATCCCAAAAGGAATTGAAAG TTTAACCAGCATAACAGCATCTAAAAGAATGGGAATT spacer 

length: 37 repeater length: 25
34317   2056175 GATTAATCCCAAAAGGAATTGAAAG TAGATATATGGCGATGAATTGCATTAGTCAGTGGT spacer length: 

35 repeater length: 25
34318   2056236 GATTAATCCCAAAAGGAATTGAAAG ATTTTTAACGCTATGACGCTAGCCCTCATGTTAGCTTT spacer 

length: 38 repeater length: 25
34319   2056300 GATTAATCCCAAAAGGAATTGAAAG AAAGTTTGTTCTTCTGTTTCGTTTTGTTGTTCTGAC spacer 

length: 36 repeater length: 25
34320   2056362 GATTAATCCCAAAAGGAATTGAAAG CCCCTTTTGCCGTCTTTTTAGTTACCACAATGCACCA spacer 

length: 37 repeater length: 25
34321   2056425 GATTAATCCCAAAAGGAATTGAAAG CCGTATCCAGAAATAATTAACCAATCGCTTGTTTGTGA spacer 

length: 38 repeater length: 25
34322   2056489 GATTAATCCCAAAAGGAATTGAAAG AAATTAACGTAAAGAGGGAATTTCTCGCACCTATCA spacer 

length: 36 repeater length: 25
34323   2056551 GATTAATCCCAAAAGGAATTGAAAG GAATAAACATTGGTACTGTACTTTGTAGTACTGCATACGGT spacer 

length: 41 repeater length: 25
34324   2056618 GATTAATCCCAAAAGGAATTGAAAG GCATCTGTCGGCAACCTCACTTATTCACGTGGGGGTGC spacer 

length: 38 repeater length: 25
34325   2056682 GATTAATCCCAAAAGGAATTGAAAG TCTCTCAGAAACTCCCAACAAATTTGCTATTTGTTG spacer 

length: 36 repeater length: 25
34326   2056744 GATTAATCCCAAAAGGAATTGAAAG TGCAATTTGTTGAATTGAATAACCTTTTCTAATTAGTT spacer 

length: 38 repeater length: 25
34327   2056808 GATTAATCCCAAAAGGAATTGAAAG TTGAACTTGTAGAAATTGTTCATATGAAACAGCATAATTTT spacer 

length: 41 repeater length: 25
34328   2056875 GATTAATCCCAAAAGGAATTGAAAG TTTACAGTTAATGGAATTCCTTTTTGTGCATACAATAAC spacer 

length: 39 repeater length: 25
34329   2056940 GATTAATCCCAAAAGGAATTGAAAG CTCATTATTTCATCATAAAGATTATCCACTGCAAT spacer length: 

35 repeater length: 25
34330   2057001 GATTAATCCCAAAAGGAATTGAAAG ATGCATTCCACCTCTGTTTCTTCCTCTTTACGCATTTC spacer 

length: 38 repeater length: 25
34331   2057065 GATTAATCCCAAAAGGAATTGAAAG CTCTATATTCTACTATCCTCCCTCTCTGCTCTGGC spacer length: 

35 repeater length: 25
34332   2057126 GATTAATCCCAAAAGGAATTGAAAG ATCTCTGATTTCTCAGTTCTCTAATTCCGAATACTACA spacer 

length: 38 repeater length: 25
34333   2057190 GATTAATCCCAAAAGGAATTGAAAG TAAAACTGCTCAAAAATGCTAGAATTATAATTATGGCTAT spacer 

length: 40 repeater length: 25
34334   2057256 GATTAATCCCAAAAGGAATTGAAAG ATTTTGAATGTTACGACTCTCGTCATTTTTCCACCTCTTC spacer 

length: 40 repeater length: 25
34335   2057322 GATTAATCCCAAAAGGAATTGAAAG GGAGTAATCTTTCCAGTCAAAAGACTTTCAGCCCT spacer length: 

35 repeater length: 25
34336   2057383 GATTAATCCCAAAAGGAATTGAAAG TTTATAAGCTTCAATAGAGCTTTATCTTGAGCAAT spacer length: 

35 repeater length: 25
34337   2057444 GATTAATCCCAAAAGGAATTGAAAG ATAAATGGTACGTCTTCAGGCGGAAAGCCTTCCATTTG spacer 

length: 38 repeater length: 25



34338   2057508 GATTAATCCCAAAAGGAATTGAAAG ATATTACCTTGCTGGATAAAGTTAATGATTTCA spacer length: 
33 repeater length: 25

34339   2057567 GATTAATCCCAAAAGGAATTGAAAG ATCTTTAATAAATCCTCCTTTATTCTCATGTAATGCA spacer 
length: 37 repeater length: 25

34340   2057630 GATTAATCCCAAAAGGAATTGAAAG TTATATTACGATAAAAGTGCCAGATATGGTTGTTGGCAT spacer 
length: 39 repeater length: 25

34341   2057695 GATTAATCCCAAAAGGAATTGAAAG CCCACCAGAAAAAAAGAAGGGTGGGGGGCAAGGGCCCCG spacer 
length: 39 repeater length: 25

34342   2057760 GATTAATCCCAAAAGGAATTGAAAG GCATATATTATTGGCTGAGGTAAGGTCGGCATATCTGTC spacer 
length: 39 repeater length: 25

34343   2057825 GATTAATCCCAAAAGGAATTGAAAG CCATCCAAGCCTTGATTTGATATTCCTTTTAATGTCTG spacer 
length: 38 repeater length: 25

34344   2057889 GATTAATCCCAAAAGGAATTGAAAG TTCATTATCCTCAATTTTTTCTATACCCTTGTTGTTCAT spacer 
length: 39 repeater length: 25

34345   2057954 GATTAATCCCAAAAGGAATTGAAAG CCCCACTGGAATGCACCATTTCTTGCAAGTAATACATT spacer 
length: 38 repeater length: 25

34346   2058018 GATTAATCCCAAAAGGAATTGAAAG ATGCAGTTTGGCCTAAAGGAATATATACGTTAATGTCTG spacer 
length: 39 repeater length: 25

34347   2058083 GATTAATCCCAAAAGGAATTGAAAG CCATTATTCGGCACTGCATTTAATTGAAGCACTATAC spacer 
length: 37 repeater length: 25

34348   2058146 GATTAATCCCAAAAGGAATTGAAAG AATATTTTGAATATTTGTACACCCATATGAAAAACGCA spacer 
length: 38 repeater length: 25

34349   2058210 GATTAATCCCAAAAGGAATTGAAAG TATCTCTTATTCGTAAGGGTTAAAACAAAATTATCT spacer 
length: 36 repeater length: 25

34350   2058272 GATTAATCCCAAAAGGAATTGAAAG TTTTTATTTAAGAACACTGATGGAAAGATCTATA spacer length: 
34 repeater length: 25

34351   2058332 GATTAATCCCAAAAGGAATTGAAAG ACCCATATTGAAGAGTTTGAGCATAAAAATGATTCT spacer 
length: 36 repeater length: 25

34352   2058394 GATTAATCCCAAAAGGAATTGAAAG TGATTGCGTTACGTCACCATGGGGCTATTCGTTCTGA spacer 
length: 37 repeater length: 25

34353   2058457 GATTAATCCCAAAAGGAATTGAAAG TTAATGTGAAGAAAATTGTTAAACGCGTTTTGCGACAT spacer 
length: 38 repeater length: 25

34354   2058521 GATTAATCCCAAAAGGAATTGAAAG CACTACATCTATTGTTTTTCCTTTTGTAAGACATTCCTC spacer 
length: 39 repeater length: 25

34355   2058586 GATTAATCCCAAAAGGAATTGAAAG CTGTTATTACGTCTCTAATTGCCACGGGCTTAAAAAGCG spacer 
length: 39 repeater length: 25

34356   2058651 GATTAATCCCAAAAGGAATTGAAAG ATCAATTTACGCCTTTTAGAAATCCAATTTCAATTATT spacer 
length: 38 repeater length: 25

34357   2058715 GATTAATCCCAAAAGGAATTGAAAG GAAGCAATAGCCAACCCACAAAGCTGACACTATTCATTCGT spacer 
length: 41 repeater length: 25

34358   2058782 GATTAATCCCAAAAGGAATTGAAAG GTATTCAAAAGAGAACTGGGGGATTCAAGGTAATACC spacer 
length: 37 repeater length: 25

34359   2058845 GATTAATCCCAAAAGGAATTGAAAG CTCCGTAAGGCCCCCATACAGTAAAGTAGCAGTTT spacer length: 
35 repeater length: 25

34360   2058906 GATTAATCCCAAAAGGAATTGAAAG ATAGAAATATAAATCTCAGCAATTCTTGATATATTG spacer 
length: 36 repeater length: 25

34361   2058968 GATTAATCCCAAAAGGAATTGAAAG TCCGTTATCATGTTGACTGGAAATGCGTTTAATAG spacer length: 
35 repeater length: 25

34362   2059029 GATTAATCCCAAAAGGAATTGAAAG ACCCACAGCACATTGCCATATCCACTAAAATTATACTG spacer 
length: 38 repeater length: 25

34363   2059093 GATTAATCCCAAAAGGAATTGAAAG ATAAATATGTTAACGAATGTTGTAAATTGGTATTCGT spacer 
length: 37 repeater length: 25

34364   2059156 GATTAATCCCAAAAGGAATTGAAAG AAAGGAATAATAAGCATGAACCGGGGAGTTCACGCTT spacer 
length: 37 repeater length: 25

34365   2059219 GATTAATCCCAAAAGGAATTGAAAG TCAAACTCATGAAGCTACTGTAATCCATTTCACATAA spacer 
length: 37 repeater length: 25

34366   2059282 GATTAATCCCAAAAGGAATTGAAAG ATCATTTCGTGAAATTTTCGCAACAAACGAAAAAAAT spacer 
length: 37 repeater length: 25

34367   2059345 GATTAATCCCAAAAGGAATTGAAAG ATTATATTGATAAATTGATAAGAATGCCCGAAAATGATT spacer 
length: 39 repeater length: 25

34368   2059410 GATTAATCCCAAAAGGAATTGAAAG 
AAAAACTTTTCACATTCGACATTAAAAAATAAAATAATTTTGGATTAATCCCAAAAGAAATTGAAAGAATTCGTATACCTTAGTAG
TATTATCATCAATATTGTA spacer length: 105 repeater length: 25

34369   2059541 GATTAATCCCAAAAGGAATTGAAAG TTCTCAATTGCCTTTCCCACGATAACCTCAATCCAGTA spacer 
length: 38 repeater length: 25

34370   2059605 GATTAATCCCAAAAGGAATTGAAAG TCTACGTTGTTAAATTCATATACAGCTTGGCTCATA spacer 
length: 36 repeater length: 25

34371   2059667 GATTAATCCCAAAAGGAATTGAAAG ACGTATTTAAATTTTTTGGTAGTACTTTCCTTGTGTA spacer 
length: 37 repeater length: 25

34372   2059730 GATTAATCCCAAAAGGAATTGAAAG AGTATACAACAATGCAATAAGTGTTGATAGCTTTGCATCT spacer 
length: 40 repeater length: 25



34373   2059796 GATTAATCCCAAAAGGAATTGAAAG CGCTTCTCCGTCTTTTCAGTTATAATGCGTAAAAGCTTA spacer 
length: 39 repeater length: 25

34374   2059861 GATTAATCCCAAAAGGAATTGAAAG CAGCAAGAAGTTCACTCTCTACATCTTATGATTTCG spacer 
length: 36 repeater length: 25

34375   2059923 GATTAATCCCAAAAGGAATTGAAAG CGTTTTCGTCTGGATTATTTATTATCTCTAAGCCC spacer length: 
35 repeater length: 25

34376   2059984 GATTAATCCCAAAAGGAATTGAAAG ACCTTTATTTTAAGTCCTAGCCTCTTCCCTATCCA spacer length: 
35 repeater length: 25

34377   2060045 GATTAATCCCAAAAGGAATTGAAAG TTGTTTCACCTCCTTATTAAAAGCGACAGACGGTCGA spacer 
length: 37 repeater length: 25

34378   2060108 GATTAATCCCAAAAGGAATTGAAAG TCATTTCACTGTGTAGAGGTTGAACACCTAATTTTT spacer 
length: 36 repeater length: 25

34379   2060170 GATTAATCCCAAAAGGAATTGAAAG CTTTGATTGTCCGCTCTCGTTCTTTTCCACACTGAAGAT spacer 
length: 39 repeater length: 25

34380   2060235 GATTAATCCCAAAAGGAATTGAAAG AGCTTTATGACACTCATTATCATATACTCAAAATTAT spacer 
length: 37 repeater length: 25

34381   2060298 GATTAATCCCAAAAGGAATTGAAAG TCGATTTTTTTCGAGGATGGATTTGTTTCATGAAAGAGC spacer 
length: 39 repeater length: 25

34382   2060363 GATTAATCCCAAAAGGAATTGAAAG CAGCTCGACGATGACGAATACAAGATGCTGTATAATGC spacer 
length: 38 repeater length: 25

34383   2060427 GATTAATCCCAAAAGGAATTGAAAG TTTCTCAACTGATCCACGGCTTCAGAGAAGATGTTTGGA spacer 
length: 39 repeater length: 25

34384   2060492 GATTAATCCCAAAAGGAATTGAAAG GAACGAACATGGTAAGCCCTGAGGACCTTGAAAACGAT spacer 
length: 38 repeater length: 25

34385   2060556 GATTAATCCCAAAAGGAATTGAAAG CTCAGCAGATTTAAACTAACGATATTAATTGTACACACT spacer 
length: 39 repeater length: 25

34386   2060621 GATTAATCCCAAAAGGAATTGAAAG TTAAGTTGTTTTGCTCTATTTAAAACAAAAATAATCCA spacer 
length: 38 repeater length: 25

34387   2060685 GATTAATCCCAAAAGGAATTGAAAG CAAGTGCAATAGCAAACTACTACTAAATATAACATATA spacer 
length: 38 repeater length: 25

34388   2060749 GATTAATCCCAAAAGGAATTGAAAG CTATATGGGGTCAGGGTGGAACTAAAATCGTGGCTTT spacer 
length: 37 repeater length: 25

34389   2060812 GATTAATCCCAAAAGGAATTGAAAG CTTACTTAAGCCTAATATCTCCGCAACTTCATCAATAG spacer 
length: 38 repeater length: 25

34390   2060876 GATTAATCCCAAAAGGAATTGAAAG GAACTCTCTATTGCTGACGAACTAAGAGAAAATTGTTTCA spacer 
length: 40 repeater length: 25

34391   2060942 GATTAATCCCAAAAGGAATTGAAAG TCTAACAATGAATCTGTCATAAAGTGCCCGCAACTCT spacer 
length: 37 repeater length: 25

34392   2061005 GATTAATCCCAAAAGGAATTGAAAG AGATTATCAATCAAGTGATAGAGATATTGCAATTT spacer length: 
35 repeater length: 25

34393   2061066 GATTAATCCCAAAAGGAATTGAAAG TGTTAGATACGGCAAGGCAAAGATTACAAACAAGGATG spacer 
length: 38 repeater length: 25

34394   2061130 GATTAATCCCAAAAGGAATTGAAAG AAAATGGTGCTTATCGCTATTAGGTAGTCGGCGTTGTT spacer 
length: 38 repeater length: 25

34395   2061194 GATTAATCCCAAAAGGAATTGAAAG ACTACTCTTACTTTTTGCATTCCTTTTGGAGTAGG spacer length: 
35 repeater length: 25

34396   2061255 GATTAATCCCAAAAGGAATTGAAAG TATTTACGTGCATAAAGAACATACCTCCAGCGCCTCCT spacer 
length: 38 repeater length: 25

34397   2061319 GATTAATCCCAAAAGGAATTGAAAG TCGTAAACTTGAAACTGACCCGTATATCCGAATTTA spacer 
length: 36 repeater length: 25

34398   2061381 GATTAATCCCAAAAGGAATTGAAAG GTATTATTCTCATAATAGGAACCGCCCTAGTGTATGCT spacer 
length: 38 repeater length: 25

34399   2061445 GATTAATCCCAAAAGGAATTGAAAG CGTGATTACATGGAACATTACTTTTCCACCGAATAT spacer 
length: 36 repeater length: 25

34400   2061507 GATTAATCCCAAAAGGAATTGAAAG TTTATGTTTTCGAGTTCTTCTGGTCTTAACATCACTCT spacer 
length: 38 repeater length: 25

34401   2061571 GATTAATCCCAAAAGGAATTGAAAG GTCAGTTATACGCTACATATGAAAAGATAAATGAA spacer length: 
35 repeater length: 25

34402   2061632 GATTAATCCCAAAAGGAATTGAAAG ATCTCTCTTAGTTTTGTCAAAGCTTCTGACCCGCTCC spacer 
length: 37 repeater length: 25

34403   2061695 GATTAATCCCAAAAGGAATTGAAAG TCTATCTTTATTGTTACAACTTTTGCATACGACATAATT spacer 
length: 39 repeater length: 25

34404   2061760 GATTAATCCCAAAAGGAATTGAAAG TCCTCTATCATCTCCTTTAAGCACTGTGTAATCTCACT spacer 
length: 38 repeater length: 25

34405   2061824 GATTAATCCCAAAAGGAATTGAAAG TAATACTGCAGTAACGGTACAAGTCATTGACAGCGC spacer 
length: 36 repeater length: 25

34406   2061886 GATTAATCCCAAAAGGAATTGAAAG GGTATTCAGTAAATTCATGCTATAGTCAATTTCTTA
34407   
34408   
34409   crispr 5
34410   1993908 TGATGAGAGAATAACTAAATTGGAGGAG 



TCTACGAAGAAGTTGGAGCAAGCTGTACAAGAGCTTATTGAGGCTCAGAAAAAAC spacer length: 55 repeater 
length: 28

34411   1993992 TGATGAGAGAATAACTAAATTGGAGGAG 
TCTATACAGAAATTGGTTGATGCTCAAAGAAGGGCGGAAGAAAGAATAGCGAAGCTTGAAAATGCAGTGGAGCAACTGGTTGAGGC
GCAAAAGAGGA spacer length: 97 repeater length: 28

34412   1994118 TGATGAGAGAATAACTAAATTGGAGGAG 
TCAAGTCGAAGATTGCACTAGAGTCAAAAGGTATCATTTCTTTCTTTCCTTCATTTCTTTAACTCTCCGACTACTTCATCAGTATT
GATTTTTACTA

34413   
34414   
34415   crispr 6
34416   2355993 ACAAGGTGAAGCCATTGTATCACTCCAAGAAGAGGTGAA 

GAGACATGGGGATGCGATAGTTTCACTCCAAGAAGAGGTGAAGAGACAAGGTGAAGCCATTGTATCACTCCAGAAGACTGTTGAAA
 spacer length: 86 repeater length: 39

34417   2356119 ACAAGGTGAAGCCATTGTATCACTCCAAGAAGAGGTGAA 
GAGACATGGGGATGCGATAGTTTCACTCCAAGAGGCTGTAAAGTCCTTACAAGAAGAGGTGAAGA spacer length: 65 
repeater length: 39

34418   2356224 ACAAGGTGAAGCCATTGTATCACTCCAAGAAGAGGTGAA 
GAAGTCCATTAGTACTTCCCCCCAAGGAGGTTGGAGAGAGGGAGAAAAAGAGTCGTTTGAGAGGT

34419   
34420   
34421   GCA_003852155.1_ASM385215v1_genomic.fna(findCrispr):
34422   START       REPEAT                           

SPACER                                             
34423   crispr 1
34424   2498116 GATAATCTACTATAGAATTGAAAG ATACTGCAAGCGAATTGGCGGAAAATTGGCAGCGACGT spacer 

length: 38 repeater length: 24
34425   2498179 GATAATCTACTATAGAATTGAAAG TTATCTAATTTTAATAATCAAGGAAATTCATTAACTCAAAT spacer 

length: 41 repeater length: 24
34426   2498245 GATAATCTACTATAGAATTGAAAG CCCATTCATCTCTTTCTTTGCAGCTTTGTTCTAGCATT spacer 

length: 38 repeater length: 24
34427   2498308 GATAATCTACTATAGAATTGAAAG TGGTAAATAGCTCTGTTAGGCCCAGTTATTCCATATTCTG spacer 

length: 40 repeater length: 24
34428   2498373 GATAATCTACTATAGAATTGAAAG ATTTTCTAATATATCTAATTCACTCTGCGTATCATTATGGATA spacer 

length: 43 repeater length: 24
34429   2498441 GATAATCTACTATAGAATTGAAAG CCCGCCCAGCCAGACTGTTTTCAGCCCAAACCGGCTAAT spacer 

length: 39 repeater length: 24
34430   2498505 GATAATCTACTATAGAATTGAAAG TCACTCCAAGAAGAGGTGAAAAAGCATTCTAAAGCTATT
34431   
34432   
34433   crispr 2
34434   2090897 GATAATCTCTTATAGAATTGAAAG TTTGTAAAACGTATAAGTCCCGTTAATGAGAAGACGG spacer 

length: 37 repeater length: 24
34435   2090959 GATAATCTCTTATAGAATTGAAAG CAACGCCAACTCCGCCAATTTCCGCATTGATGTTCGCTG spacer 

length: 39 repeater length: 24
34436   2091023 GATAATCTCTTATAGAATTGAAAG TCTTCAAACTTCCCACGGCACAACGGAGGCATGCAAATTAT spacer 

length: 41 repeater length: 24
34437   2091089 GATAATCTCTTATAGAATTGAAAG GTAGTAAGCTTTCCTTCTTTATCCTCTAGACCGCTGTAG spacer 

length: 39 repeater length: 24
34438   2091153 GATAATCTCTTATAGAATTGAAAG AGCAATGTACGAACCACCACCTGCTCCAGTACTGTTC spacer 

length: 37 repeater length: 24
34439   2091215 GATAATCTCTTATAGAATTGAAAG GAACTGTCGTGGTGTTCATGAAATATGGGTATGCATAT spacer 

length: 38 repeater length: 24
34440   2091278 GATAATCTCTTATAGAATTGAAAG GCAAAGAGTCCATTCAATAACACATATTTTGCACATAA spacer 

length: 38 repeater length: 24
34441   2091341 GATAATCTCTTATAGAATTGAAAG AACATCCTGATCTATACTACCCCTAATCTTTCTGTAGC spacer 

length: 38 repeater length: 24
34442   2091404 GATAATCTCTTATAGAATTGAAAG ATCTGGATGAGCTGTTGATCGGAGACATTAGTTAGGTC spacer 

length: 38 repeater length: 24
34443   2091467 GATAATCTCTTATAGAATTGAAAG CAGTCTGACTCTGAGTTGGCGAATTATTATGAGAAGCTA spacer 

length: 39 repeater length: 24
34444   2091531 GATAATCTCTTATAGAATTGAAAG CTATCCCCAAATCATTCTGCCTAATGCGTCAGGAGGGA spacer 

length: 38 repeater length: 24
34445   2091594 GATAATCTCTTATAGAATTGAAAG ACCACGAGCACGACCTCAAATATAACACCGCCAAAAAT spacer 

length: 38 repeater length: 24
34446   2091657 GATAATCTCTTATAGAATTGAAAG TATCTTCCAGATGTCTCAGAAACGCCTTAAAATTATTGA spacer 

length: 39 repeater length: 24
34447   2091721 GATAATCTCTTATAGAATTGAAAG TACATTAGACCCTAGTTGGTTTATCGCTGGTAACGTC spacer 

length: 37 repeater length: 24
34448   2091783 GATAATCTCTTATAGAATTGAAAG ACACTTAGCGACATAAAAACCGCACTGACTTACAATTAC spacer 

length: 39 repeater length: 24



34449   2091847 GATAATCTCTTATAGAATTGAAAG CGACATACATATATATGCATTTCCGTGGGAGTGTTACAA spacer 
length: 39 repeater length: 24

34450   2091911 GATAATCTCTTATAGAATTGAAAG ACATATGGTTGGTCTCCAACATTTGGTGAGTATATC spacer length: 
36 repeater length: 24

34451   2091972 GATAATCTCTTATAGAATTGAAAG GCTTCTACCACGATCGTATAGTATTTCTTCCCTATCT spacer 
length: 37 repeater length: 24

34452   2092034 GATAATCTCTTATAGAATTGAAAG ACTTAAGACATTAAACGTTGCCCTAGGTGAACTAGGCA spacer 
length: 38 repeater length: 24

34453   2092097 GATAATCTCTTATAGAATTGAAAG AAACAAACGAGGTTAATTATTCTTAACTGTATCGTGA spacer 
length: 37 repeater length: 24

34454   2092159 GATAATCTCTTATAGAATTGAAAG CCTGGGACAAGTTCTGTTGTAGCTGAGGAGAAACGTA spacer 
length: 37 repeater length: 24

34455   2092221 GATAATCTCTTATAGAATTGAAAG TCTGATAGCACCAGACAAGTAAAAGCGTATATCCTAGTCA spacer 
length: 40 repeater length: 24

34456   2092286 GATAATCTCTTATAGAATTGAAAG AACATATTCTGGTACGGGTTCGCCATCTGGTACACCAT spacer 
length: 38 repeater length: 24

34457   2092349 GATAATCTCTTATAGAATTGAAAG TTTCTGTATTTTCTCGCCCTTCTAGCTAAATTTTCTAA spacer 
length: 38 repeater length: 24

34458   2092412 GATAATCTCTTATAGAATTGAAAG AGACGCTGATGATAAGCTGTCTAAGAAGGTTTCAAG spacer length: 
36 repeater length: 24

34459   2092473 GATAATCTCTTATAGAATTGAAAG CATCCATTTCCGGTACACGATCCCACGTTTGTGTAGT spacer 
length: 37 repeater length: 24

34460   2092535 GATAATCTCTTATAGAATTGAAAG ACATCGCAAGCGATCTATTGTTCAGTCTATTCCTGGCGG spacer 
length: 39 repeater length: 24

34461   2092599 GATAATCTCTTATAGAATTGAAAG AACTCCTTTGCAATCCTATATCTAGTGTAGCCGTCTA spacer 
length: 37 repeater length: 24

34462   2092661 GATAATCTCTTATAGAATTGAAAG CTGCTCCATCAAACGGCCCCGTGAGGGATACTATGA spacer length: 
36 repeater length: 24

34463   2092722 GATAATCTCTTATAGAATTGAAAG AATTTGAACATAATTCGGCCTCGTCAGTTTTCCACAGAT spacer 
length: 39 repeater length: 24

34464   2092786 GATAATCTCTTATAGAATTGAAAG TCCCTAACTTAGGTTGGGGTAAAGAAATAGAACATAGA spacer 
length: 38 repeater length: 24

34465   2092849 GATAATCTCTTATAGAATTGAAAG TTTACTGACAACGCCATCATACTTACTAGCCCAACTA spacer 
length: 37 repeater length: 24

34466   2092911 GATAATCTCTTATAGAATTGAAAG GTCCATTCTCCATTTATCTCAACCTTATCACAAATTTGG spacer 
length: 39 repeater length: 24

34467   2092975 GATAATCTCTTATAGAATTGAAAG TCAGTTCTAGAAAGAATTATTAGCATTAGATCTTCTAGAC spacer 
length: 40 repeater length: 24

34468   2093040 GATAATCTCTTATAGAATTGAAAG CTCTCTATCCCAGATGGAATTCCAAAGGATCAAGCA spacer length: 
36 repeater length: 24

34469   2093101 GATAATCTCTTATAGAATTGAAAG ATCTGAATTTCCTCAGCTTCCATTGCATAATTTATTCT spacer 
length: 38 repeater length: 24

34470   2093164 GATAATCTCTTATAGAATTGAAAG TATTTACCTTAATATTATGTATAATAGATAAGAGCTCCC spacer 
length: 39 repeater length: 24

34471   2093228 GATAATCTCTTATAGAATTGAAAG ACTATGGACCTACTACAGGGCCTATCTGACTTTCTGT spacer 
length: 37 repeater length: 24

34472   2093290 GATAATCTCTTATAGAATTGAAAG TTATTGTCAGAAAAAGAAATTATACTCCGATTAATAG spacer 
length: 37 repeater length: 24

34473   2093352 GATAATCTCTTATAGAATTGAAAG GTCAAAATTGCCCAACCGAACGTTAGCAAAAATGCAGCA spacer 
length: 39 repeater length: 24

34474   2093416 GATAATCTCTTATAGAATTGAAAG TCCCTTTCAGATTTGCAATATGTTAGAGCGAGCTTCGCAA spacer 
length: 40 repeater length: 24

34475   2093481 GATAATCTCTTATAGAATTGAAAG GCTGAATTGTAAAATTACGTTTATTACTTTCAGTCAAC spacer 
length: 38 repeater length: 24

34476   2093544 GATAATCTCTTATAGAATTGAAAG GTTTTATTTATAAACGGCGGGTCTAGATAAAATACAGT spacer 
length: 38 repeater length: 24

34477   2093607 GATAATCTCTTATAGAATTGAAAG TCACTCTTTCAGTCATCATTCTCTTTGCTGAGATTGCTC spacer 
length: 39 repeater length: 24

34478   2093671 GATAATCTCTTATAGAATTGAAAG GCGAAAACAATAGCAGGCGAAATAGAAGATAAAA spacer length: 
34 repeater length: 24

34479   2093730 GATAATCTCTTATAGAATTGAAAG GCAATAGACAATATAAGGAAGAGCTTACCACCTAGAGG spacer 
length: 38 repeater length: 24

34480   2093793 GATAATCTCTTATAGAATTGAAAG CCTAGAGGCGTAGCGGGCTCACAAGAAAACATTAA spacer length: 
35 repeater length: 24

34481   2093853 GATAATCTCTTATAGAATTGAAAG AATGCCTGAAGCAATAACGCCCAAGTTACATGCTCTT spacer 
length: 37 repeater length: 24

34482   2093915 GATAATCTCTTATAGAATTGAAAG ATCCCGCTACGGCAATCCCTACGAATAGATCGGCATT spacer 
length: 37 repeater length: 24

34483   2093977 GATAATCTCTTATAGAATTGAAAG GTGTATAAGCACATTAGTAGGATTAGGCACGGTACAA spacer 
length: 37 repeater length: 24

34484   2094039 GATAATCTCTTATAGAATTGAAAG AATCACGAAAGCGATACTAAGGGCAATACAATACAAACAT spacer 



length: 40 repeater length: 24
34485   2094104 GATAATCTCTTATAGAATTGAAAG CTTATTTTGGTGTCAATAATCTGTATGTTGCCGTATTG spacer 

length: 38 repeater length: 24
34486   2094167 GATAATCTCTTATAGAATTGAAAG AGATTGTTTTATTAATACCAAGTAGACAATTATATATTT spacer 

length: 39 repeater length: 24
34487   2094231 GATAATCTCTTATAGAATTGAAAG CCAAAACATGTCACATGTGCCGATATTGATATTTACAA spacer 

length: 38 repeater length: 24
34488   2094294 GATAATCTCTTATAGAATTGAAAG AAATCTACCGATCAACGGACGAGGGGGAACGCTAAGA spacer 

length: 37 repeater length: 24
34489   2094356 GATAATCTCTTATAGAATTGAAAG GGGAGTTCCCATTCGATTTTGGGAACCCTCAAGCACAGTCTGT spacer 

length: 43 repeater length: 24
34490   2094424 GATAATCTCTTATAGAATTGAAAG TTGTGCGCCTAGAGTTGCTACGCCTTGTTTCCACACCTCA spacer 

length: 40 repeater length: 24
34491   2094489 GATAATCTCTTATAGAATTGAAAG CTAACTTGTTAAAGTTCTGTTGTAGCTCGTTAAGTTG spacer 

length: 37 repeater length: 24
34492   2094551 GATAATCTCTTATAGAATTGAAAG GTTCCAGCTAAGATGTTCTTTCCTGCAGTCTTTGT spacer length: 

35 repeater length: 24
34493   2094611 GATAATCTCTTATAGAATTGAAAG AACTAAGCCTTCACTAGGTGAGATAAAGAGCATAGCTA spacer 

length: 38 repeater length: 24
34494   2094674 GATAATCTCTTATAGAATTGAAAG ATCCGTTCTCCGTCCCGATCCGTACCGTTCTCTGTAC spacer 

length: 37 repeater length: 24
34495   2094736 GATAATCTCTTATAGAATTGAAAG AGCATAACTTCATCTTCTTCTACAACTTCGACAGCT spacer length: 

36 repeater length: 24
34496   2094797 GATAATCTCTTATAGAATTGAAAG TTAATTTATTGTCATCAAATCTATTTAGATACGCTAGTATT spacer 

length: 41 repeater length: 24
34497   2094863 GATAATCTCTTATAGAATTGAAAG ATATTTCTTCGAATGGGTTTTCTGTATCACCTTCTTCA spacer 

length: 38 repeater length: 24
34498   2094926 GATAATCTCTTATAGAATTGAAAG CATTTGTTATCAACTGTCCGGGTCCAGCGCTAGATGCGG spacer 

length: 39 repeater length: 24
34499   2094990 GATAATCTCTTATAGAATTGAAAG CAAAGTCAGAGCTGGACTATCGTAGACATCTATAAT spacer length: 

36 repeater length: 24
34500   2095051 GATAATCTCTTATAGAATTGAAAG ACGTAGCCTAGACTTGCTATAACTCCGTTGTATTGCC spacer 

length: 37 repeater length: 24
34501   2095113 GATAATCTCTTATAGAATTGAAAG ATACCAACAGCAACAACAAACTTATTCTTCGCTCATAC spacer 

length: 38 repeater length: 24
34502   2095176 GATAATCTCTTATAGAATTGAAAG ACGAACACACCCCTTAAAACTCTTTTTCCAACATTCACC spacer 

length: 39 repeater length: 24
34503   2095240 GATAATCTCTTATAGAATTGAAAG CAAAGTCAGAGCTGGACTATCGTAGACATCTATAATAGA spacer 

length: 39 repeater length: 24
34504   2095304 GATAATCTCTTATAGAATTGAAAG TCTTAGCGAACTTGCAAAATATTCCGACCAAAGCTAAT spacer 

length: 38 repeater length: 24
34505   2095367 GATAATCTCTTATAGAATTGAAAG TCAGGTGAGGAAGATGGTCTCCAAAACTACTGTTATTGG spacer 

length: 39 repeater length: 24
34506   2095431 GATAATCTCTTATAGAATTGAAAG GAGAGCTACAAACACGCTACCTAATAAAATTTCCAGATTGTA spacer 

length: 42 repeater length: 24
34507   2095498 GATAATCTCTTATAGAATTGAAAG ATACAGATTTCGTTATCCATATCCTACATGACTTTC spacer length: 

36 repeater length: 24
34508   2095559 GATAATCTCTTATAGAATTGAAAG ATACATCGATCTTGTAATTAGATATCCATTGACTGTTA spacer 

length: 38 repeater length: 24
34509   2095622 GATAATCTCTTATAGAATTGAAAG ATGGAATAGGCTCTCAACAGCAGTATAATTGGCAAGTAT spacer 

length: 39 repeater length: 24
34510   2095686 GATAATCTCTTATAGAATTGAAAG TCTACTCTTATAATTCCGTTACTTATCTTAACAGAGAAC spacer 

length: 39 repeater length: 24
34511   2095750 GATAATCTCTTATAGAATTGAAAG CGTTTCTATTGCAAGGTCTGAGATTTTTGGCCTGAGT spacer 

length: 37 repeater length: 24
34512   2095812 GATAATCTCTTATAGAATTGAAAG GTATTGAAACGCTTAAGGTCAGCTCTAATTCTGTACGGA spacer 

length: 39 repeater length: 24
34513   2095876 GATAATCTCTTATAGAATTGAAAG ATGTTACTAAGTAAGTTTAATAATATATTATAAAATGCCATAT spacer 

length: 43 repeater length: 24
34514   2095944 GATAATCTCTTATAGAATTGAAAG CTAAGCAGTGACTCACAGTTTAGACATTCACAAGTAT spacer 

length: 37 repeater length: 24
34515   2096006 GATAATCTCTTATAGAATTGAAAG TTCTAAGCGTGTAAAGATCTATCTGACAACACGAAACTAT spacer 

length: 40 repeater length: 24
34516   2096071 GATAATCTCTTATAGAATTGAAAG TTGAATATTGTACAAAGGAACGTTTAACCCTATAATAGA spacer 

length: 39 repeater length: 24
34517   2096135 GATAATCTCTTATAGAATTGAAAG CAATCCCATTCGTTTTACTCACTTCTAAGAACCTCG spacer length: 

36 repeater length: 24
34518   2096196 GATAATCTCTTATAGAATTGAAAG AGTCTCTGCATCATGATCCCTGCCCCAGCTAAGACGTTC spacer 

length: 39 repeater length: 24
34519   2096260 GATAATCTCTTATAGAATTGAAAG ACGATTTTCGGTGTGAATAATGTAAATTTGCAAGTATCT spacer 

length: 39 repeater length: 24



34520   2096324 GATAATCTCTTATAGAATTGAAAG GTCTTTATGGCCCTCTGGGTCTTTCCACCATTGAGAGG spacer 
length: 38 repeater length: 24

34521   2096387 GATAATCTCTTATAGAATTGAAAG TTATCCTCATTCTATCGGTGAGTGGAACAAATTGGGTAG spacer 
length: 39 repeater length: 24

34522   2096451 GATAATCTCTTATAGAATTGAAAG ATCGTTATGCTGTAAACTTCCCCGGTTCTCAATCCCGTT spacer 
length: 39 repeater length: 24

34523   2096515 GATAATCTCTTATAGAATTGAAAG AGTTAACAATACTTTATTGTCAAAGAAGCAAGGATATGC spacer 
length: 39 repeater length: 24

34524   2096579 GATAATCTCTTATAGAATTGAAAG TTCAAACTAGATCTAGAAGATTTCTATCGGCATCTTTACA spacer 
length: 40 repeater length: 24

34525   2096644 GATAATCTCTTATAGAATTGAAAG ACGATATGAAAGTTGCCAGAGCCTTAAACAGAATTGGTT spacer 
length: 39 repeater length: 24

34526   2096708 GATAATCTCTTATAGAATTGAAAG GCTTCTTGTCCCTGAACTCCTTCTTGAAATGGATTTAT spacer 
length: 38 repeater length: 24

34527   2096771 GATAATCTCTTATAGAATTGAAAG TTTCGTATAAGGACCAGAACGGCAATACCCAAACTG spacer length: 
36 repeater length: 24

34528   2096832 GATAATCTCTTATAGAATTGAAAG CTACTACATCATCCTCTACCACGCCAAGCCAACAAC spacer length: 
36 repeater length: 24

34529   2096893 GATAATCTCTTATAGAATTGAAAG ATCTAGCGTTGTCTCTGCCGTTATATATTTGAAAGTG spacer 
length: 37 repeater length: 24

34530   2096955 GATAATCTCTTATAGAATTGAAAG ATCGCTGATCCAGAACCACGTGGCGAATACAGGAAGAACT spacer 
length: 40 repeater length: 24

34531   2097020 GATAATCTCTTATAGAATTGAAAG ATCAAAAGTCCGCTATGGTCTAACGGTGTAAATAATTC spacer 
length: 38 repeater length: 24

34532   2097083 GATAATCTCTTATAGAATTGAAAG AATTGGATCCCTACGGTTGACGGATCACCGAAAGTG spacer length: 
36 repeater length: 24

34533   2097144 GATAATCTCTTATAGAATTGAAAG ATCATATTTTGAATTCTCTTATACAGAAATCTTTGATA spacer 
length: 38 repeater length: 24

34534   2097207 GATAATCTCTTATAGAATTGAAAG ATAGCTATATATGGAAATGTTCCAGACGCGGAATATGTTG spacer 
length: 40 repeater length: 24

34535   2097272 GATAATCTCTTATAGAATTGAAAG AAGCCTACACAGGATAGGATACTCAAATTATATGAAAA spacer 
length: 38 repeater length: 24

34536   2097335 GATAATCTCTTATAGAATTGAAAG TTTGCGCATTTACTTTTGTATGAGCTAGGCTATTTACATCA spacer 
length: 41 repeater length: 24

34537   2097401 GATAATCTCTTATAGAATTGAAAG CTGAAATATCCTTCAAATTGATTTGCCAATAAATTA spacer length: 
36 repeater length: 24

34538   2097462 GATAATCTCTTATAGAATTGAAAG TGTTCTGTCGTTACTGTCGTAAAGCACGTCCTATTA spacer length: 
36 repeater length: 24

34539   2097523 GATAATCTCTTATAGAATTGAAAG ACAGTGCAGAAGTCTAATCCAAATTATTCTACTTTAG spacer 
length: 37 repeater length: 24

34540   2097585 GATAATCTCTTATAGAATTGAAAG TCCTTGGAGATGTTGATGTTTTATACGGTATTATGTGA spacer 
length: 38 repeater length: 24

34541   2097648 GATAATCTCTTATAGAATTGAAAG GCACAATTCGCCAACGATTTCGGTTCGCTTTATACCT spacer 
length: 37 repeater length: 24

34542   2097710 GATAATCTCTTATAGAATTGAAAG CAAATTTCGGCGAAAATTGTACCGAATTTCGGCATTGCTG spacer 
length: 40 repeater length: 24

34543   2097775 GATAATCTCTTATAGAATTGAAAG AAGATCATGGTATTGATATTCAAAAACATTATTCAGAGT spacer 
length: 39 repeater length: 24

34544   2097839 GATAATCTCTTATAGAATTGAAAG ATTAGAAAAGTTTAAGATTACGCATGCAAATATGTTTTTGA spacer 
length: 41 repeater length: 24

34545   2097905 GATAATCTCTTATAGAATTGAAAG TTCTGTTTCGAAGAAAACCCGCCTCAGATTCATTATGG spacer 
length: 38 repeater length: 24

34546   2097968 GATAATCTCTTATAGAATTGAAAG AAATCAAACGGAAACTCCCCGGATATTATCATGTCTAA spacer 
length: 38 repeater length: 24

34547   2098031 GATAATCTCTTATAGAATTGAAAG CCTCATCGTAAACATGCAATCTTGCATATTCAGTGT spacer length: 
36 repeater length: 24

34548   2098092 GATAATCTCTTATAGAATTGAAAG GCGATATATGTTATAAGAGGAGAAGGGACTTTACCCCC spacer 
length: 38 repeater length: 24

34549   2098155 GATAATCTCTTATAGAATTGAAAG ATATACATCGCCGGTTTTATAGCAACTGCACAGCAACAAA spacer 
length: 40 repeater length: 24

34550   2098220 GATAATCTCTTATAGAATTGAAAG GAAGTTGCAAAAATTGCCAATGTTTTTTTCAAACGCG spacer 
length: 37 repeater length: 24

34551   2098282 GATAATCTCTTATAGAATTGAAAG ATTTATGATGAAAATAGGAAATTTTTCAGAAGAATTAT spacer 
length: 38 repeater length: 24

34552   2098345 GATAATCTCTTATAGAATTGAAAG AAAAGTTTAAATACCCGAAGCCACAAAGGTAAAAAT spacer length: 
36 repeater length: 24

34553   2098406 GATAATCTCTTATAGAATTGAAAG CGTTCTAGAGCTAAACGATGCATACGCGGTGGTACAACT spacer 
length: 39 repeater length: 24

34554   2098470 GATAATCTCTTATAGAATTGAAAG ATTCGGGGAAAACTTATGCATTATAAGAAGAAGAGATATT spacer 
length: 40 repeater length: 24

34555   2098535 GATAATCTCTTATAGAATTGAAAG TCAAATAAGGAACAACTCTGGGTAAGCCCACAATACGCA spacer 



length: 39 repeater length: 24
34556   2098599 GATAATCTCTTATAGAATTGAAAG CTTAGCGTCTCAACCTGAACCAAACTTCCTAGATCAA spacer 

length: 37 repeater length: 24
34557   2098661 GATAATCTCTTATAGAATTGAAAG TAAACTAGATCCTTATATTTCACGTAAATGTAAAGGG spacer 

length: 37 repeater length: 24
34558   2098723 GATAATCTCTTATAGAATTGAAAG TAAGGAGTAAGCTAGCACTAGCAATAGCGGTTGCAAT spacer 

length: 37 repeater length: 24
34559   2098785 GATAATCTCTTATAGAATTGAAAG TCACTCCAAGAGGCTGTAAAGTCCTTACAAGAAGAGG
34560   
34561   
34562   crispr 3
34563   2075122 CTTTCAATTCCTTTTAGGATTAATC GTCTACACCTCTTGCGTCTATTATGATATCATATTTGTCA spacer 

length: 40 repeater length: 25
34564   2075188 CTTTCAATTCCTTTTAGGATTAATC AAATACGTTTTCTCCATTGTCATATTGCGCATAAGTTG spacer 

length: 38 repeater length: 25
34565   2075252 CTTTCAATTCCTTTTAGGATTAATC ACCAAGTGAAACTTGGAATATATAACCAAAAAGATA spacer 

length: 36 repeater length: 25
34566   2075314 CTTTCAATTCCTTTTAGGATTAATC GATTCTTCAATAAAGCTGGTAATATACTTTGACAGAA spacer 

length: 37 repeater length: 25
34567   2075377 CTTTCAATTCCTTTTAGGATTAATC AGTAATAGAAACTCATTCAGAGTCTCTTCCAACCCGTAC spacer 

length: 39 repeater length: 25
34568   2075442 CTTTCAATTCCTTTTAGGATTAATC CGTGGTAGTGGTGGTAGTTGTTGTTGTTGTAGGC spacer length: 

34 repeater length: 25
34569   2075502 CTTTCAATTCCTTTTAGGATTAATC TAGTATAGTGTTACAGTTAAACGCTGTACCGAATAATG spacer 

length: 38 repeater length: 25
34570   2075566 CTTTCAATTCCTTTTAGGATTAATC TAGTATAGTGTTACAGTTAAACGCTGTACCGAATAATG spacer 

length: 38 repeater length: 25
34571   2075630 CTTTCAATTCCTTTTAGGATTAATC AAAATGTTTAATATTGGTGGAGTAGTTGATTTCGATAATA spacer 

length: 40 repeater length: 25
34572   2075696 CTTTCAATTCCTTTTAGGATTAATC AAGGGTAATAGAAAGCATGCCCATATCAGCAAGTTCTA spacer 

length: 38 repeater length: 25
34573   2075760 CTTTCAATTCCTTTTAGGATTAATC GTAAAATCCCCAACGCCACATACGTTATAAGGGAAGAT spacer 

length: 38 repeater length: 25
34574   2075824 CTTTCAATTCCTTTTAGGATTAATC CTAGTGTTAAAATATATTTCAAGCCTTACGATGAGA spacer 

length: 36 repeater length: 25
34575   2075886 CTTTCAATTCCTTTTAGGATTAATC CATGCATCAGTTCATCGTAGTTGAACTCAGCATGGA spacer 

length: 36 repeater length: 25
34576   2075948 CTTTCAATTCCTTTTAGGATTAATC CAAATCCATTCGAGGAAGTGTTAGAAGAGGTGTATGGTG spacer 

length: 39 repeater length: 25
34577   2076013 CTTTCAATTCCTTTTAGGATTAATC CAGAGGGAAAAAGTTTGCAGGAGATTTCAAGTATTAC spacer 

length: 37 repeater length: 25
34578   2076076 CTTTCAATTCCTTTTAGGATTAATC CAATATTAAATATTAGTGATTTGGTAATAACGAAAATAA spacer 

length: 39 repeater length: 25
34579   2076141 CTTTCAATTCCTTTTAGGATTAATC GAGTGAGACCATGATCATTAACACTGATATTACGGTAA spacer 

length: 38 repeater length: 25
34580   2076205 CTTTCAATTCCTTTTAGGATTAATC AACAAAACTTCACCAGTGATGGAACATTTGAATGTA spacer 

length: 36 repeater length: 25
34581   2076267 CTTTCAATTCCTTTTAGGATTAATC AAACCGCAAGCAATAATGTACTTACGATAAGGGTGATAC spacer 

length: 39 repeater length: 25
34582   2076332 CTTTCAATTCCTTTTAGGATTAATC ATATGATTATGAGCGATAAGAATGATGCAATATTAGATATA spacer 

length: 41 repeater length: 25
34583   2076399 CTTTCAATTCCTTTTAGGATTAATC GAATATACAGAGAATAGAGAATAGAGAACAGAGAACG spacer 

length: 37 repeater length: 25
34584   2076462 CTTTCAATTCCTTTTAGGATTAATC CCGTGATCAGATACAGTAACAGTCATGTTTTTATC spacer length: 

35 repeater length: 25
34585   2076523 CTTTCAATTCCTTTTAGGATTAATC CATGGAAACGGGAGGAGGGTGAGACAATGAAGGTTA spacer 

length: 36 repeater length: 25
34586   2076585 CTTTCAATTCCTTTTAGGATTAATC CACATCTTTAGAGGCGAACTACAGGGGGTACAGCAAC spacer 

length: 37 repeater length: 25
34587   2076648 CTTTCAATTCCTTTTAGGATTAATC GTAGTGTGAGTAGTGTAGTAGTAGTGGCCTGAATAAGTA spacer 

length: 39 repeater length: 25
34588   2076713 CTTTCAATTCCTTTTAGGATTAATC AAATTCTGCAAAGGTAACACAATTGACGAGGTAA spacer length: 

34 repeater length: 25
34589   2076773 CTTTCAATTCCTTTTAGGATTAATC CGGTTACGGGGACGTTTGGACATTTAGCAGCGCATCCCA spacer 

length: 39 repeater length: 25
34590   2076838 CTTTCAATTCCTTTTAGGATTAATC TCCCTTCCTCTCTTTCCGCTTTTGCTCGCTTCGTTTAAC spacer 

length: 39 repeater length: 25
34591   2076903 CTTTCAATTCCTTTTAGGATTAATC GGCATAACCGCTGCTTTCGGCTGCTGCTGCTAATTGGTCT spacer 

length: 40 repeater length: 25
34592   2076969 CTTTCAATTCCTTTTAGGATTAATC CCTTCAGCAAGTTGAAGATCTTAAGCGTTTCTTCATCT spacer 

length: 38 repeater length: 25



34593   2077033 CTTTCAATTCCTTTTAGGATTAATC ACGCTGAACGACGTAAACAAGCTCGCACAGAAGAAAA spacer 
length: 37 repeater length: 25

34594   2077096 CTTTCAATTCCTTTTAGGATTAATC AAGTCACTGAATTGTTGGACGAACTAACTGAAAAAATTA spacer 
length: 39 repeater length: 25

34595   2077161 CTTTCAATTCCTTTTAGGATTAATC GGCATTAGAATATGGGTAAAAACTTATAGCGACGAAG spacer 
length: 37 repeater length: 25

34596   2077224 CTTTCAATTCCTTTTAGGATTAATC TGAAGTACTTGTTAATGTTTCACCTCTAAAGAAGA spacer length: 
35 repeater length: 25

34597   2077285 CTTTCAATTCCTTTTAGGATTAATC TTTACCACCGCTCAGACTTCTTGAGATGTTTAAAAC spacer 
length: 36 repeater length: 25

34598   2077347 CTTTCAATTCCTTTTAGGATTAATC GAATTCTATCAAGTATTGCGGAAGTAAATACTTCATATTTATC spacer 
length: 43 repeater length: 25

34599   2077416 CTTTCAATTCCTTTTAGGATTAATC TCCACTTGGCATATCTTTGGCTGAAGTTCCTTGGTGT spacer 
length: 37 repeater length: 25

34600   2077479 CTTTCAATTCCTTTTAGGATTAATC CTTCAAGTTGATGAAGTTATAAAAATGTTTGAAGC spacer length: 
35 repeater length: 25

34601   2077540 CTTTCAATTCCTTTTAGGATTAATC CACATTAGCAAGAATCGTGCTAGCTACAGTTGGAT spacer length: 
35 repeater length: 25

34602   2077601 CTTTCAATTCCTTTTAGGATTAATC AACTTGGAAGAGTTTAGTGATAAAATCATGGAAATGTT spacer 
length: 38 repeater length: 25

34603   2077665 CTTTCAATTCCTTTTAGGATTAATC TGTTAATATTGCCGGTTCGGCTAGTGATATAGTGTGGTTC spacer 
length: 40 repeater length: 25

34604   2077731 CTTTCAATTCCTTTTAGGATTAATC GGTAATGGTCTGTATATTGTCTTTAAGTATTTA spacer length: 
33 repeater length: 25

34605   2077790 CTTTCAATTCCTTTTAGGATTAATC AGCACTAATTGCGAGATTTGAGGATGCCATCAGAAGTA spacer 
length: 38 repeater length: 25

34606   2077854 CTTTCAATTCCTTTTAGGATTAATC CAAGCTAAGATTGCGAGTACAAGCGATCACTTACACAAA spacer 
length: 39 repeater length: 25

34607   2077919 CTTTCAATTCCTTTTAGGATTAATC ACGCCGTTTCTCTATAGTTATTGAACCATGCAATATCAT spacer 
length: 39 repeater length: 25

34608   2077984 CTTTCAATTCCTTTTAGGATTAATC GGTGAAAAAGCATTCTAAAGCTATTCTTAGGCTTGCTAA
34609   
34610   
34611   crispr 4
34612   2053143 GATTAATCCCAAAAGGAATTGAAAG TCACATCCCTCACAATCCATAATGAAAATGTCGGCA spacer 

length: 36 repeater length: 25
34613   2053205 GATTAATCCCAAAAGGAATTGAAAG ATTTTAGCAATGCAATAGATCAACAATTGAAAGAAAC spacer 

length: 37 repeater length: 25
34614   2053268 GATTAATCCCAAAAGGAATTGAAAG ATTTTCATCTCTTGGATTGAAAATAAATGAATTTTCTT spacer 

length: 38 repeater length: 25
34615   2053332 GATTAATCCCAAAAGGAATTGAAAG TGTTTCACAAATTTCAAACTTGCAAACGCAACAATTAAAT spacer 

length: 40 repeater length: 25
34616   2053398 GATTAATCCCAAAAGGAATTGAAAG GTTTTTGGTCAAATATTTGGACAACACTTACAAGAATTG spacer 

length: 39 repeater length: 25
34617   2053463 GATTAATCCCAAAAGGAATTGAAAG TAGTCAACGACAAAGTGCTTAAAACCCGTGTTATACT spacer 

length: 37 repeater length: 25
34618   2053526 GATTAATCCCAAAAGGAATTGAAAG GCTGTAATAGTCGCAATAGCAAAAGCCGAAACAATGAG spacer 

length: 38 repeater length: 25
34619   2053590 GATTAATCCCAAAAGGAATTGAAAG CAATAGAATTTTTCTTAGTTGGCATTGACAAGTATAATTC spacer 

length: 40 repeater length: 25
34620   2053656 GATTAATCCCAAAAGGAATTGAAAG CAAAATTCCAAACTTTGGGAATTTCTAGTTTCCAAATTT spacer 

length: 39 repeater length: 25
34621   2053721 GATTAATCCCAAAAGGAATTGAAAG TTTAAACGCCTTGCAATGGTAGAAACATCAGTAGAAGA spacer 

length: 38 repeater length: 25
34622   2053785 GATTAATCCCAAAAGGAATTGAAAG CGCTTTCGACTGCGACAACTGTCGTTTGGCTCATTTGTTG spacer 

length: 40 repeater length: 25
34623   2053851 GATTAATCCCAAAAGGAATTGAAAG TTATTTCAAATACTATTATCTCCGCCATATGTTTACA spacer 

length: 37 repeater length: 25
34624   2053914 GATTAATCCCAAAAGGAATTGAAAG ATTATCTGCAATTTTAGCAACTGAGAGGGCAATAATT spacer 

length: 37 repeater length: 25
34625   2053977 GATTAATCCCAAAAGGAATTGAAAG TTTTTTCTTTAAAAGCTCTAGGCAGTTCATTTCTATTTC spacer 

length: 39 repeater length: 25
34626   2054042 GATTAATCCCAAAAGGAATTGAAAG CATGCCAAATTTGTAATCCCTAGCTTGCTGAACAAAAT spacer 

length: 38 repeater length: 25
34627   2054106 GATTAATCCCAAAAGGAATTGAAAG AGTACTGATAATCTGAAGGTATTGGACTAGAACCCATGAAGTT spacer 

length: 43 repeater length: 25
34628   2054175 GATTAATCCCAAAAGGAATTGAAAG GCTTTAACTTGGTACGCACTTTACGCCATGATAAAC spacer 

length: 36 repeater length: 25
34629   2054237 GATTAATCCCAAAAGGAATTGAAAG GAATTTTGTGTTACTGCAACGCCAAGATTTTCAAATGT spacer 

length: 38 repeater length: 25
34630   2054301 GATTAATCCCAAAAGGAATTGAAAG GTTGAATTTTTGCAACTGGTATGTTGTATTTTTGC spacer length: 



35 repeater length: 25
34631   2054362 GATTAATCCCAAAAGGAATTGAAAG AATTTGTTACACGGCTAGGATTTTTTTTCCTAGATGTACAA spacer 

length: 41 repeater length: 25
34632   2054429 GATTAATCCCAAAAGGAATTGAAAG TTCTAATCTTTTGCCCATTACTGCATCATATCTACTA spacer 

length: 37 repeater length: 25
34633   2054492 GATTAATCCCAAAAGGAATTGAAAG ATCTTTACCTTTATATAAATCTTGTTCGTAACAAATA spacer 

length: 37 repeater length: 25
34634   2054555 GATTAATCCCAAAAGGAATTGAAAG ACAAAACGAGGAGTTTATAGTAAAATCAACTATGAA spacer 

length: 36 repeater length: 25
34635   2054617 GATTAATCCCAAAAGGAATTGAAAG ATTATTTGAAGAGAGGGTGAGAGAAGCATGAAAA spacer length: 

34 repeater length: 25
34636   2054677 GATTAATCCCAAAAGGAATTGAAAG AACTACAACGAGGTGAGAAACGATGACTAAACGTT spacer length: 

35 repeater length: 25
34637   2054738 GATTAATCCCAAAAGGAATTGAAAG TTTAACCAGCATAACAGCATCTAAAAGAATGGGAATT spacer 

length: 37 repeater length: 25
34638   2054801 GATTAATCCCAAAAGGAATTGAAAG TAGATATATGGCGATGAATTGCATTAGTCAGTGGT spacer length: 

35 repeater length: 25
34639   2054862 GATTAATCCCAAAAGGAATTGAAAG ATTTTTAACGCTATGACGCTAGCCCTCATGTTAGCTTT spacer 

length: 38 repeater length: 25
34640   2054926 GATTAATCCCAAAAGGAATTGAAAG AAAGTTTGTTCTTCTGTTTCGTTTTGTTGTTCTGAC spacer 

length: 36 repeater length: 25
34641   2054988 GATTAATCCCAAAAGGAATTGAAAG CCCCTTTTGCCGTCTTTTTAGTTACCACAATGCACCA spacer 

length: 37 repeater length: 25
34642   2055051 GATTAATCCCAAAAGGAATTGAAAG CCGTATCCAGAAATAATTAACCAATCGCTTGTTTGTGA spacer 

length: 38 repeater length: 25
34643   2055115 GATTAATCCCAAAAGGAATTGAAAG AAATTAACGTAAAGAGGGAATTTCTCGCACCTATCA spacer 

length: 36 repeater length: 25
34644   2055177 GATTAATCCCAAAAGGAATTGAAAG GAATAAACATTGGTACTGTACTTTGTAGTACTGCATACGGT spacer 

length: 41 repeater length: 25
34645   2055244 GATTAATCCCAAAAGGAATTGAAAG GCATCTGTCGGCAACCTCACTTATTCACGTGGGGGTGC spacer 

length: 38 repeater length: 25
34646   2055308 GATTAATCCCAAAAGGAATTGAAAG TCTCTCAGAAACTCCCAACAAATTTGCTATTTGTTG spacer 

length: 36 repeater length: 25
34647   2055370 GATTAATCCCAAAAGGAATTGAAAG TGCAATTTGTTGAATTGAATAACCTTTTCTAATTAGTT spacer 

length: 38 repeater length: 25
34648   2055434 GATTAATCCCAAAAGGAATTGAAAG TTGAACTTGTAGAAATTGTTCATATGAAACAGCATAATTTT spacer 

length: 41 repeater length: 25
34649   2055501 GATTAATCCCAAAAGGAATTGAAAG TTTACAGTTAATGGAATTCCTTTTTGTGCATACAATAAC spacer 

length: 39 repeater length: 25
34650   2055566 GATTAATCCCAAAAGGAATTGAAAG CTCATTATTTCATCATAAAGATTATCCACTGCAAT spacer length: 

35 repeater length: 25
34651   2055627 GATTAATCCCAAAAGGAATTGAAAG ATGCATTCCACCTCTGTTTCTTCCTCTTTACGCATTTC spacer 

length: 38 repeater length: 25
34652   2055691 GATTAATCCCAAAAGGAATTGAAAG CTCTATATTCTACTATCCTCCCTCTCTGCTCTGGC spacer length: 

35 repeater length: 25
34653   2055752 GATTAATCCCAAAAGGAATTGAAAG ATCTCTGATTTCTCAGTTCTCTAATTCCGAATACTACA spacer 

length: 38 repeater length: 25
34654   2055816 GATTAATCCCAAAAGGAATTGAAAG TAAAACTGCTCAAAAATGCTAGAATTATAATTATGGCTAT spacer 

length: 40 repeater length: 25
34655   2055882 GATTAATCCCAAAAGGAATTGAAAG ATTTTGAATGTTACGACTCTCGTCATTTTTCCACCTCTTC spacer 

length: 40 repeater length: 25
34656   2055948 GATTAATCCCAAAAGGAATTGAAAG GGAGTAATCTTTCCAGTCAAAAGACTTTCAGCCCT spacer length: 

35 repeater length: 25
34657   2056009 GATTAATCCCAAAAGGAATTGAAAG TTTATAAGCTTCAATAGAGCTTTATCTTGAGCAAT spacer length: 

35 repeater length: 25
34658   2056070 GATTAATCCCAAAAGGAATTGAAAG ATAAATGGTACGTCTTCAGGCGGAAAGCCTTCCATTTG spacer 

length: 38 repeater length: 25
34659   2056134 GATTAATCCCAAAAGGAATTGAAAG ATATTACCTTGCTGGATAAAGTTAATGATTTCA spacer length: 

33 repeater length: 25
34660   2056193 GATTAATCCCAAAAGGAATTGAAAG ATCTTTAATAAATCCTCCTTTATTCTCATGTAATGCA spacer 

length: 37 repeater length: 25
34661   2056256 GATTAATCCCAAAAGGAATTGAAAG TTATATTACGATAAAAGTGCCAGATATGGTTGTTGGCAT spacer 

length: 39 repeater length: 25
34662   2056321 GATTAATCCCAAAAGGAATTGAAAG CCCACCAGAAAAAAAGAAGGGTGGGGGGCAAGGGCCCCG spacer 

length: 39 repeater length: 25
34663   2056386 GATTAATCCCAAAAGGAATTGAAAG GCATATATTATTGGCTGAGGTAAGGTCGGCATATCTGTC spacer 

length: 39 repeater length: 25
34664   2056451 GATTAATCCCAAAAGGAATTGAAAG CCATCCAAGCCTTGATTTGATATTCCTTTTAATGTCTG spacer 

length: 38 repeater length: 25
34665   2056515 GATTAATCCCAAAAGGAATTGAAAG TTCATTATCCTCAATTTTTTCTATACCCTTGTTGTTCAT spacer 

length: 39 repeater length: 25



34666   2056580 GATTAATCCCAAAAGGAATTGAAAG CCCCACTGGAATGCACCATTTCTTGCAAGTAATACATT spacer 
length: 38 repeater length: 25

34667   2056644 GATTAATCCCAAAAGGAATTGAAAG ATGCAGTTTGGCCTAAAGGAATATATACGTTAATGTCTG spacer 
length: 39 repeater length: 25

34668   2056709 GATTAATCCCAAAAGGAATTGAAAG CCATTATTCGGCACTGCATTTAATTGAAGCACTATAC spacer 
length: 37 repeater length: 25

34669   2056772 GATTAATCCCAAAAGGAATTGAAAG AATATTTTGAATATTTGTACACCCATATGAAAAACGCA spacer 
length: 38 repeater length: 25

34670   2056836 GATTAATCCCAAAAGGAATTGAAAG TATCTCTTATTCGTAAGGGTTAAAACAAAATTATCT spacer 
length: 36 repeater length: 25

34671   2056898 GATTAATCCCAAAAGGAATTGAAAG TTTTTATTTAAGAACACTGATGGAAAGATCTATA spacer length: 
34 repeater length: 25

34672   2056958 GATTAATCCCAAAAGGAATTGAAAG ACCCATATTGAAGAGTTTGAGCATAAAAATGATTCT spacer 
length: 36 repeater length: 25

34673   2057020 GATTAATCCCAAAAGGAATTGAAAG TGATTGCGTTACGTCACCATGGGGCTATTCGTTCTGA spacer 
length: 37 repeater length: 25

34674   2057083 GATTAATCCCAAAAGGAATTGAAAG TTAATGTGAAGAAAATTGTTAAACGCGTTTTGCGACAT spacer 
length: 38 repeater length: 25

34675   2057147 GATTAATCCCAAAAGGAATTGAAAG CACTACATCTATTGTTTTTCCTTTTGTAAGACATTCCTC spacer 
length: 39 repeater length: 25

34676   2057212 GATTAATCCCAAAAGGAATTGAAAG CTGTTATTACGTCTCTAATTGCCACGGGCTTAAAAAGCG spacer 
length: 39 repeater length: 25

34677   2057277 GATTAATCCCAAAAGGAATTGAAAG ATCAATTTACGCCTTTTAGAAATCCAATTTCAATTATT spacer 
length: 38 repeater length: 25

34678   2057341 GATTAATCCCAAAAGGAATTGAAAG GAAGCAATAGCCAACCCACAAAGCTGACACTATTCATTCGT spacer 
length: 41 repeater length: 25

34679   2057408 GATTAATCCCAAAAGGAATTGAAAG GTATTCAAAAGAGAACTGGGGGATTCAAGGTAATACC spacer 
length: 37 repeater length: 25

34680   2057471 GATTAATCCCAAAAGGAATTGAAAG CTCCGTAAGGCCCCCATACAGTAAAGTAGCAGTTT spacer length: 
35 repeater length: 25

34681   2057532 GATTAATCCCAAAAGGAATTGAAAG ATAGAAATATAAATCTCAGCAATTCTTGATATATTG spacer 
length: 36 repeater length: 25

34682   2057594 GATTAATCCCAAAAGGAATTGAAAG TCCGTTATCATGTTGACTGGAAATGCGTTTAATAG spacer length: 
35 repeater length: 25

34683   2057655 GATTAATCCCAAAAGGAATTGAAAG ACCCACAGCACATTGCCATATCCACTAAAATTATACTG spacer 
length: 38 repeater length: 25

34684   2057719 GATTAATCCCAAAAGGAATTGAAAG ATAAATATGTTAACGAATGTTGTAAATTGGTATTCGT spacer 
length: 37 repeater length: 25

34685   2057782 GATTAATCCCAAAAGGAATTGAAAG AAAGGAATAATAAGCATGAACCGGGGAGTTCACGCTT spacer 
length: 37 repeater length: 25

34686   2057845 GATTAATCCCAAAAGGAATTGAAAG TCAAACTCATGAAGCTACTGTAATCCATTTCACATAA spacer 
length: 37 repeater length: 25

34687   2057908 GATTAATCCCAAAAGGAATTGAAAG ATCATTTCGTGAAATTTTCGCAACAAACGAAAAAAAT spacer 
length: 37 repeater length: 25

34688   2057971 GATTAATCCCAAAAGGAATTGAAAG ATTATATTGATAAATTGATAAGAATGCCCGAAAATGATT spacer 
length: 39 repeater length: 25

34689   2058036 GATTAATCCCAAAAGGAATTGAAAG 
AAAAACTTTTCACATTCGACATTAAAAAATAAAATAATTTTGGATTAATCCCAAAAGAAATTGAAAGAATTCGTATACCTTAGTAG
TATTATCATCAATATTGTA spacer length: 105 repeater length: 25

34690   2058167 GATTAATCCCAAAAGGAATTGAAAG TTCTCAATTGCCTTTCCCACGATAACCTCAATCCAGTA spacer 
length: 38 repeater length: 25

34691   2058231 GATTAATCCCAAAAGGAATTGAAAG TCTACGTTGTTAAATTCATATACAGCTTGGCTCATA spacer 
length: 36 repeater length: 25

34692   2058293 GATTAATCCCAAAAGGAATTGAAAG ACGTATTTAAATTTTTTGGTAGTACTTTCCTTGTGTA spacer 
length: 37 repeater length: 25

34693   2058356 GATTAATCCCAAAAGGAATTGAAAG AGTATACAACAATGCAATAAGTGTTGATAGCTTTGCATCT spacer 
length: 40 repeater length: 25

34694   2058422 GATTAATCCCAAAAGGAATTGAAAG CGCTTCTCCGTCTTTTCAGTTATAATGCGTAAAAGCTTA spacer 
length: 39 repeater length: 25

34695   2058487 GATTAATCCCAAAAGGAATTGAAAG CAGCAAGAAGTTCACTCTCTACATCTTATGATTTCG spacer 
length: 36 repeater length: 25

34696   2058549 GATTAATCCCAAAAGGAATTGAAAG CGTTTTCGTCTGGATTATTTATTATCTCTAAGCCC spacer length: 
35 repeater length: 25

34697   2058610 GATTAATCCCAAAAGGAATTGAAAG ACCTTTATTTTAAGTCCTAGCCTCTTCCCTATCCA spacer length: 
35 repeater length: 25

34698   2058671 GATTAATCCCAAAAGGAATTGAAAG TTGTTTCACCTCCTTATTAAAAGCGACAGACGGTCGA spacer 
length: 37 repeater length: 25

34699   2058734 GATTAATCCCAAAAGGAATTGAAAG TCATTTCACTGTGTAGAGGTTGAACACCTAATTTTT spacer 
length: 36 repeater length: 25

34700   2058796 GATTAATCCCAAAAGGAATTGAAAG CTTTGATTGTCCGCTCTCGTTCTTTTCCACACTGAAGAT spacer 
length: 39 repeater length: 25



34701   2058861 GATTAATCCCAAAAGGAATTGAAAG AGCTTTATGACACTCATTATCATATACTCAAAATTAT spacer 
length: 37 repeater length: 25

34702   2058924 GATTAATCCCAAAAGGAATTGAAAG TCGATTTTTTTCGAGGATGGATTTGTTTCATGAAAGAGC spacer 
length: 39 repeater length: 25

34703   2058989 GATTAATCCCAAAAGGAATTGAAAG CAGCTCGACGATGACGAATACAAGATGCTGTATAATGC spacer 
length: 38 repeater length: 25

34704   2059053 GATTAATCCCAAAAGGAATTGAAAG TTTCTCAACTGATCCACGGCTTCAGAGAAGATGTTTGGA spacer 
length: 39 repeater length: 25

34705   2059118 GATTAATCCCAAAAGGAATTGAAAG GAACGAACATGGTAAGCCCTGAGGACCTTGAAAACGAT spacer 
length: 38 repeater length: 25

34706   2059182 GATTAATCCCAAAAGGAATTGAAAG CTCAGCAGATTTAAACTAACGATATTAATTGTACACACT spacer 
length: 39 repeater length: 25

34707   2059247 GATTAATCCCAAAAGGAATTGAAAG TTAAGTTGTTTTGCTCTATTTAAAACAAAAATAATCCA spacer 
length: 38 repeater length: 25

34708   2059311 GATTAATCCCAAAAGGAATTGAAAG CAAGTGCAATAGCAAACTACTACTAAATATAACATATA spacer 
length: 38 repeater length: 25

34709   2059375 GATTAATCCCAAAAGGAATTGAAAG CTATATGGGGTCAGGGTGGAACTAAAATCGTGGCTTT spacer 
length: 37 repeater length: 25

34710   2059438 GATTAATCCCAAAAGGAATTGAAAG CTTACTTAAGCCTAATATCTCCGCAACTTCATCAATAG spacer 
length: 38 repeater length: 25

34711   2059502 GATTAATCCCAAAAGGAATTGAAAG GAACTCTCTATTGCTGACGAACTAAGAGAAAATTGTTTCA spacer 
length: 40 repeater length: 25

34712   2059568 GATTAATCCCAAAAGGAATTGAAAG TCTAACAATGAATCTGTCATAAAGTGCCCGCAACTCT spacer 
length: 37 repeater length: 25

34713   2059631 GATTAATCCCAAAAGGAATTGAAAG AGATTATCAATCAAGTGATAGAGATATTGCAATTT spacer length: 
35 repeater length: 25

34714   2059692 GATTAATCCCAAAAGGAATTGAAAG TGTTAGATACGGCAAGGCAAAGATTACAAACAAGGATG spacer 
length: 38 repeater length: 25

34715   2059756 GATTAATCCCAAAAGGAATTGAAAG AAAATGGTGCTTATCGCTATTAGGTAGTCGGCGTTGTT spacer 
length: 38 repeater length: 25

34716   2059820 GATTAATCCCAAAAGGAATTGAAAG ACTACTCTTACTTTTTGCATTCCTTTTGGAGTAGG spacer length: 
35 repeater length: 25

34717   2059881 GATTAATCCCAAAAGGAATTGAAAG TATTTACGTGCATAAAGAACATACCTCCAGCGCCTCCT spacer 
length: 38 repeater length: 25

34718   2059945 GATTAATCCCAAAAGGAATTGAAAG TCGTAAACTTGAAACTGACCCGTATATCCGAATTTA spacer 
length: 36 repeater length: 25

34719   2060007 GATTAATCCCAAAAGGAATTGAAAG GTATTATTCTCATAATAGGAACCGCCCTAGTGTATGCT spacer 
length: 38 repeater length: 25

34720   2060071 GATTAATCCCAAAAGGAATTGAAAG CGTGATTACATGGAACATTACTTTTCCACCGAATAT spacer 
length: 36 repeater length: 25

34721   2060133 GATTAATCCCAAAAGGAATTGAAAG TTTATGTTTTCGAGTTCTTCTGGTCTTAACATCACTCT spacer 
length: 38 repeater length: 25

34722   2060197 GATTAATCCCAAAAGGAATTGAAAG GTCAGTTATACGCTACATATGAAAAGATAAATGAA spacer length: 
35 repeater length: 25

34723   2060258 GATTAATCCCAAAAGGAATTGAAAG ATCTCTCTTAGTTTTGTCAAAGCTTCTGACCCGCTCC spacer 
length: 37 repeater length: 25

34724   2060321 GATTAATCCCAAAAGGAATTGAAAG TCTATCTTTATTGTTACAACTTTTGCATACGACATAATT spacer 
length: 39 repeater length: 25

34725   2060386 GATTAATCCCAAAAGGAATTGAAAG TCCTCTATCATCTCCTTTAAGCACTGTGTAATCTCACT spacer 
length: 38 repeater length: 25

34726   2060450 GATTAATCCCAAAAGGAATTGAAAG TAATACTGCAGTAACGGTACAAGTCATTGACAGCGC spacer 
length: 36 repeater length: 25

34727   2060512 GATTAATCCCAAAAGGAATTGAAAG GGTATTCAGTAAATTCATGCTATAGTCAATTTCTTA
34728   
34729   
34730   crispr 5
34731   1992534 TGATGAGAGAATAACTAAATTGGAGGAG 

TCTACGAAGAAGTTGGAGCAAGCTGTACAAGAGCTTATTGAGGCTCAGAAAAAAC spacer length: 55 repeater 
length: 28

34732   1992618 TGATGAGAGAATAACTAAATTGGAGGAG 
TCTATACAGAAATTGGTTGATGCTCAAAGAAGGGCGGAAGAAAGAATAGCGAAGCTTGAAAATGCAGTGGAGCAACTGGTTGAGGC
GCAAAAGAGGA spacer length: 97 repeater length: 28

34733   1992744 TGATGAGAGAATAACTAAATTGGAGGAG 
TCAAGTCGAAGATTGCACTAGAGTCAAAAGGTATCATTTCTTTCTTTCCTTCATTTCTTTAACTCTCCGACTACTTCATCAGTATT
GATTTTTACTA

34734   
34735   
34736   crispr 6
34737   2354619 ACAAGGTGAAGCCATTGTATCACTCCAAGAAGAGGTGAA 

GAGACATGGGGATGCGATAGTTTCACTCCAAGAAGAGGTGAAGAGACAAGGTGAAGCCATTGTATCACTCCAGAAGACTGTTGAAA
 spacer length: 86 repeater length: 39



34738   2354745 ACAAGGTGAAGCCATTGTATCACTCCAAGAAGAGGTGAA 
GAGACATGGGGATGCGATAGTTTCACTCCAAGAGGCTGTAAAGTCCTTACAAGAAGAGGTGAAGA spacer length: 65 
repeater length: 39

34739   2354850 ACAAGGTGAAGCCATTGTATCACTCCAAGAAGAGGTGAA 
GAAGTCCATTAGTACTTCCCCCCAAGGAGGTTGGAGAGAGGGAGAAAAAGAGTCGTTTGAGAGGT

34740   
34741   
34742   GCA_003852175.1_ASM385217v1_genomic.fna(findCrispr):
34743   START       REPEAT                           

SPACER                                             
34744   crispr 1
34745   2498116 GATAATCTACTATAGAATTGAAAG ATACTGCAAGCGAATTGGCGGAAAATTGGCAGCGACGT spacer 

length: 38 repeater length: 24
34746   2498179 GATAATCTACTATAGAATTGAAAG TTATCTAATTTTAATAATCAAGGAAATTCATTAACTCAAAT spacer 

length: 41 repeater length: 24
34747   2498245 GATAATCTACTATAGAATTGAAAG CCCATTCATCTCTTTCTTTGCAGCTTTGTTCTAGCATT spacer 

length: 38 repeater length: 24
34748   2498308 GATAATCTACTATAGAATTGAAAG TGGTAAATAGCTCTGTTAGGCCCAGTTATTCCATATTCTG spacer 

length: 40 repeater length: 24
34749   2498373 GATAATCTACTATAGAATTGAAAG ATTTTCTAATATATCTAATTCACTCTGCGTATCATTATGGATA spacer 

length: 43 repeater length: 24
34750   2498441 GATAATCTACTATAGAATTGAAAG CCCGCCCAGCCAGACTGTTTTCAGCCCAAACCGGCTAAT spacer 

length: 39 repeater length: 24
34751   2498505 GATAATCTACTATAGAATTGAAAG TCACTCCAAGAAGAGGTGAAAAAGCATTCTAAAGCTATT
34752   
34753   
34754   crispr 2
34755   2090897 GATAATCTCTTATAGAATTGAAAG TTTGTAAAACGTATAAGTCCCGTTAATGAGAAGACGG spacer 

length: 37 repeater length: 24
34756   2090959 GATAATCTCTTATAGAATTGAAAG CAACGCCAACTCCGCCAATTTCCGCATTGATGTTCGCTG spacer 

length: 39 repeater length: 24
34757   2091023 GATAATCTCTTATAGAATTGAAAG TCTTCAAACTTCCCACGGCACAACGGAGGCATGCAAATTAT spacer 

length: 41 repeater length: 24
34758   2091089 GATAATCTCTTATAGAATTGAAAG GTAGTAAGCTTTCCTTCTTTATCCTCTAGACCGCTGTAG spacer 

length: 39 repeater length: 24
34759   2091153 GATAATCTCTTATAGAATTGAAAG AGCAATGTACGAACCACCACCTGCTCCAGTACTGTTC spacer 

length: 37 repeater length: 24
34760   2091215 GATAATCTCTTATAGAATTGAAAG GAACTGTCGTGGTGTTCATGAAATATGGGTATGCATAT spacer 

length: 38 repeater length: 24
34761   2091278 GATAATCTCTTATAGAATTGAAAG GCAAAGAGTCCATTCAATAACACATATTTTGCACATAA spacer 

length: 38 repeater length: 24
34762   2091341 GATAATCTCTTATAGAATTGAAAG AACATCCTGATCTATACTACCCCTAATCTTTCTGTAGC spacer 

length: 38 repeater length: 24
34763   2091404 GATAATCTCTTATAGAATTGAAAG ATCTGGATGAGCTGTTGATCGGAGACATTAGTTAGGTC spacer 

length: 38 repeater length: 24
34764   2091467 GATAATCTCTTATAGAATTGAAAG CAGTCTGACTCTGAGTTGGCGAATTATTATGAGAAGCTA spacer 

length: 39 repeater length: 24
34765   2091531 GATAATCTCTTATAGAATTGAAAG CTATCCCCAAATCATTCTGCCTAATGCGTCAGGAGGGA spacer 

length: 38 repeater length: 24
34766   2091594 GATAATCTCTTATAGAATTGAAAG ACCACGAGCACGACCTCAAATATAACACCGCCAAAAAT spacer 

length: 38 repeater length: 24
34767   2091657 GATAATCTCTTATAGAATTGAAAG TATCTTCCAGATGTCTCAGAAACGCCTTAAAATTATTGA spacer 

length: 39 repeater length: 24
34768   2091721 GATAATCTCTTATAGAATTGAAAG TACATTAGACCCTAGTTGGTTTATCGCTGGTAACGTC spacer 

length: 37 repeater length: 24
34769   2091783 GATAATCTCTTATAGAATTGAAAG ACACTTAGCGACATAAAAACCGCACTGACTTACAATTAC spacer 

length: 39 repeater length: 24
34770   2091847 GATAATCTCTTATAGAATTGAAAG CGACATACATATATATGCATTTCCGTGGGAGTGTTACAA spacer 

length: 39 repeater length: 24
34771   2091911 GATAATCTCTTATAGAATTGAAAG ACATATGGTTGGTCTCCAACATTTGGTGAGTATATC spacer length: 

36 repeater length: 24
34772   2091972 GATAATCTCTTATAGAATTGAAAG GCTTCTACCACGATCGTATAGTATTTCTTCCCTATCT spacer 

length: 37 repeater length: 24
34773   2092034 GATAATCTCTTATAGAATTGAAAG ACTTAAGACATTAAACGTTGCCCTAGGTGAACTAGGCA spacer 

length: 38 repeater length: 24
34774   2092097 GATAATCTCTTATAGAATTGAAAG AAACAAACGAGGTTAATTATTCTTAACTGTATCGTGA spacer 

length: 37 repeater length: 24
34775   2092159 GATAATCTCTTATAGAATTGAAAG CCTGGGACAAGTTCTGTTGTAGCTGAGGAGAAACGTA spacer 

length: 37 repeater length: 24
34776   2092221 GATAATCTCTTATAGAATTGAAAG TCTGATAGCACCAGACAAGTAAAAGCGTATATCCTAGTCA spacer 

length: 40 repeater length: 24



34777   2092286 GATAATCTCTTATAGAATTGAAAG AACATATTCTGGTACGGGTTCGCCATCTGGTACACCAT spacer 
length: 38 repeater length: 24

34778   2092349 GATAATCTCTTATAGAATTGAAAG TTTCTGTATTTTCTCGCCCTTCTAGCTAAATTTTCTAA spacer 
length: 38 repeater length: 24

34779   2092412 GATAATCTCTTATAGAATTGAAAG AGACGCTGATGATAAGCTGTCTAAGAAGGTTTCAAG spacer length: 
36 repeater length: 24

34780   2092473 GATAATCTCTTATAGAATTGAAAG CATCCATTTCCGGTACACGATCCCACGTTTGTGTAGT spacer 
length: 37 repeater length: 24

34781   2092535 GATAATCTCTTATAGAATTGAAAG ACATCGCAAGCGATCTATTGTTCAGTCTATTCCTGGCGG spacer 
length: 39 repeater length: 24

34782   2092599 GATAATCTCTTATAGAATTGAAAG AACTCCTTTGCAATCCTATATCTAGTGTAGCCGTCTA spacer 
length: 37 repeater length: 24

34783   2092661 GATAATCTCTTATAGAATTGAAAG CTGCTCCATCAAACGGCCCCGTGAGGGATACTATGA spacer length: 
36 repeater length: 24

34784   2092722 GATAATCTCTTATAGAATTGAAAG AATTTGAACATAATTCGGCCTCGTCAGTTTTCCACAGAT spacer 
length: 39 repeater length: 24

34785   2092786 GATAATCTCTTATAGAATTGAAAG TCCCTAACTTAGGTTGGGGTAAAGAAATAGAACATAGA spacer 
length: 38 repeater length: 24

34786   2092849 GATAATCTCTTATAGAATTGAAAG TTTACTGACAACGCCATCATACTTACTAGCCCAACTA spacer 
length: 37 repeater length: 24

34787   2092911 GATAATCTCTTATAGAATTGAAAG GTCCATTCTCCATTTATCTCAACCTTATCACAAATTTGG spacer 
length: 39 repeater length: 24

34788   2092975 GATAATCTCTTATAGAATTGAAAG TCAGTTCTAGAAAGAATTATTAGCATTAGATCTTCTAGAC spacer 
length: 40 repeater length: 24

34789   2093040 GATAATCTCTTATAGAATTGAAAG CTCTCTATCCCAGATGGAATTCCAAAGGATCAAGCA spacer length: 
36 repeater length: 24

34790   2093101 GATAATCTCTTATAGAATTGAAAG ATCTGAATTTCCTCAGCTTCCATTGCATAATTTATTCT spacer 
length: 38 repeater length: 24

34791   2093164 GATAATCTCTTATAGAATTGAAAG TATTTACCTTAATATTATGTATAATAGATAAGAGCTCCC spacer 
length: 39 repeater length: 24

34792   2093228 GATAATCTCTTATAGAATTGAAAG ACTATGGACCTACTACAGGGCCTATCTGACTTTCTGT spacer 
length: 37 repeater length: 24

34793   2093290 GATAATCTCTTATAGAATTGAAAG TTATTGTCAGAAAAAGAAATTATACTCCGATTAATAG spacer 
length: 37 repeater length: 24

34794   2093352 GATAATCTCTTATAGAATTGAAAG GTCAAAATTGCCCAACCGAACGTTAGCAAAAATGCAGCA spacer 
length: 39 repeater length: 24

34795   2093416 GATAATCTCTTATAGAATTGAAAG TCCCTTTCAGATTTGCAATATGTTAGAGCGAGCTTCGCAA spacer 
length: 40 repeater length: 24

34796   2093481 GATAATCTCTTATAGAATTGAAAG GCTGAATTGTAAAATTACGTTTATTACTTTCAGTCAAC spacer 
length: 38 repeater length: 24

34797   2093544 GATAATCTCTTATAGAATTGAAAG GTTTTATTTATAAACGGCGGGTCTAGATAAAATACAGT spacer 
length: 38 repeater length: 24

34798   2093607 GATAATCTCTTATAGAATTGAAAG TCACTCTTTCAGTCATCATTCTCTTTGCTGAGATTGCTC spacer 
length: 39 repeater length: 24

34799   2093671 GATAATCTCTTATAGAATTGAAAG GCGAAAACAATAGCAGGCGAAATAGAAGATAAAA spacer length: 
34 repeater length: 24

34800   2093730 GATAATCTCTTATAGAATTGAAAG GCAATAGACAATATAAGGAAGAGCTTACCACCTAGAGG spacer 
length: 38 repeater length: 24

34801   2093793 GATAATCTCTTATAGAATTGAAAG CCTAGAGGCGTAGCGGGCTCACAAGAAAACATTAA spacer length: 
35 repeater length: 24

34802   2093853 GATAATCTCTTATAGAATTGAAAG AATGCCTGAAGCAATAACGCCCAAGTTACATGCTCTT spacer 
length: 37 repeater length: 24

34803   2093915 GATAATCTCTTATAGAATTGAAAG ATCCCGCTACGGCAATCCCTACGAATAGATCGGCATT spacer 
length: 37 repeater length: 24

34804   2093977 GATAATCTCTTATAGAATTGAAAG GTGTATAAGCACATTAGTAGGATTAGGCACGGTACAA spacer 
length: 37 repeater length: 24

34805   2094039 GATAATCTCTTATAGAATTGAAAG AATCACGAAAGCGATACTAAGGGCAATACAATACAAACAT spacer 
length: 40 repeater length: 24

34806   2094104 GATAATCTCTTATAGAATTGAAAG CTTATTTTGGTGTCAATAATCTGTATGTTGCCGTATTG spacer 
length: 38 repeater length: 24

34807   2094167 GATAATCTCTTATAGAATTGAAAG AGATTGTTTTATTAATACCAAGTAGACAATTATATATTT spacer 
length: 39 repeater length: 24

34808   2094231 GATAATCTCTTATAGAATTGAAAG CCAAAACATGTCACATGTGCCGATATTGATATTTACAA spacer 
length: 38 repeater length: 24

34809   2094294 GATAATCTCTTATAGAATTGAAAG AAATCTACCGATCAACGGACGAGGGGGAACGCTAAGA spacer 
length: 37 repeater length: 24

34810   2094356 GATAATCTCTTATAGAATTGAAAG GGGAGTTCCCATTCGATTTTGGGAACCCTCAAGCACAGTCTGT spacer 
length: 43 repeater length: 24

34811   2094424 GATAATCTCTTATAGAATTGAAAG TTGTGCGCCTAGAGTTGCTACGCCTTGTTTCCACACCTCA spacer 
length: 40 repeater length: 24

34812   2094489 GATAATCTCTTATAGAATTGAAAG CTAACTTGTTAAAGTTCTGTTGTAGCTCGTTAAGTTG spacer 



length: 37 repeater length: 24
34813   2094551 GATAATCTCTTATAGAATTGAAAG GTTCCAGCTAAGATGTTCTTTCCTGCAGTCTTTGT spacer length: 

35 repeater length: 24
34814   2094611 GATAATCTCTTATAGAATTGAAAG AACTAAGCCTTCACTAGGTGAGATAAAGAGCATAGCTA spacer 

length: 38 repeater length: 24
34815   2094674 GATAATCTCTTATAGAATTGAAAG ATCCGTTCTCCGTCCCGATCCGTACCGTTCTCTGTAC spacer 

length: 37 repeater length: 24
34816   2094736 GATAATCTCTTATAGAATTGAAAG AGCATAACTTCATCTTCTTCTACAACTTCGACAGCT spacer length: 

36 repeater length: 24
34817   2094797 GATAATCTCTTATAGAATTGAAAG TTAATTTATTGTCATCAAATCTATTTAGATACGCTAGTATT spacer 

length: 41 repeater length: 24
34818   2094863 GATAATCTCTTATAGAATTGAAAG ATATTTCTTCGAATGGGTTTTCTGTATCACCTTCTTCA spacer 

length: 38 repeater length: 24
34819   2094926 GATAATCTCTTATAGAATTGAAAG CATTTGTTATCAACTGTCCGGGTCCAGCGCTAGATGCGG spacer 

length: 39 repeater length: 24
34820   2094990 GATAATCTCTTATAGAATTGAAAG CAAAGTCAGAGCTGGACTATCGTAGACATCTATAAT spacer length: 

36 repeater length: 24
34821   2095051 GATAATCTCTTATAGAATTGAAAG ACGTAGCCTAGACTTGCTATAACTCCGTTGTATTGCC spacer 

length: 37 repeater length: 24
34822   2095113 GATAATCTCTTATAGAATTGAAAG ATACCAACAGCAACAACAAACTTATTCTTCGCTCATAC spacer 

length: 38 repeater length: 24
34823   2095176 GATAATCTCTTATAGAATTGAAAG ACGAACACACCCCTTAAAACTCTTTTTCCAACATTCACC spacer 

length: 39 repeater length: 24
34824   2095240 GATAATCTCTTATAGAATTGAAAG CAAAGTCAGAGCTGGACTATCGTAGACATCTATAATAGA spacer 

length: 39 repeater length: 24
34825   2095304 GATAATCTCTTATAGAATTGAAAG TCTTAGCGAACTTGCAAAATATTCCGACCAAAGCTAAT spacer 

length: 38 repeater length: 24
34826   2095367 GATAATCTCTTATAGAATTGAAAG TCAGGTGAGGAAGATGGTCTCCAAAACTACTGTTATTGG spacer 

length: 39 repeater length: 24
34827   2095431 GATAATCTCTTATAGAATTGAAAG GAGAGCTACAAACACGCTACCTAATAAAATTTCCAGATTGTA spacer 

length: 42 repeater length: 24
34828   2095498 GATAATCTCTTATAGAATTGAAAG ATACAGATTTCGTTATCCATATCCTACATGACTTTC spacer length: 

36 repeater length: 24
34829   2095559 GATAATCTCTTATAGAATTGAAAG ATACATCGATCTTGTAATTAGATATCCATTGACTGTTA spacer 

length: 38 repeater length: 24
34830   2095622 GATAATCTCTTATAGAATTGAAAG ATGGAATAGGCTCTCAACAGCAGTATAATTGGCAAGTAT spacer 

length: 39 repeater length: 24
34831   2095686 GATAATCTCTTATAGAATTGAAAG TCTACTCTTATAATTCCGTTACTTATCTTAACAGAGAAC spacer 

length: 39 repeater length: 24
34832   2095750 GATAATCTCTTATAGAATTGAAAG CGTTTCTATTGCAAGGTCTGAGATTTTTGGCCTGAGT spacer 

length: 37 repeater length: 24
34833   2095812 GATAATCTCTTATAGAATTGAAAG GTATTGAAACGCTTAAGGTCAGCTCTAATTCTGTACGGA spacer 

length: 39 repeater length: 24
34834   2095876 GATAATCTCTTATAGAATTGAAAG ATGTTACTAAGTAAGTTTAATAATATATTATAAAATGCCATAT spacer 

length: 43 repeater length: 24
34835   2095944 GATAATCTCTTATAGAATTGAAAG CTAAGCAGTGACTCACAGTTTAGACATTCACAAGTAT spacer 

length: 37 repeater length: 24
34836   2096006 GATAATCTCTTATAGAATTGAAAG TTCTAAGCGTGTAAAGATCTATCTGACAACACGAAACTAT spacer 

length: 40 repeater length: 24
34837   2096071 GATAATCTCTTATAGAATTGAAAG TTGAATATTGTACAAAGGAACGTTTAACCCTATAATAGA spacer 

length: 39 repeater length: 24
34838   2096135 GATAATCTCTTATAGAATTGAAAG CAATCCCATTCGTTTTACTCACTTCTAAGAACCTCG spacer length: 

36 repeater length: 24
34839   2096196 GATAATCTCTTATAGAATTGAAAG AGTCTCTGCATCATGATCCCTGCCCCAGCTAAGACGTTC spacer 

length: 39 repeater length: 24
34840   2096260 GATAATCTCTTATAGAATTGAAAG ACGATTTTCGGTGTGAATAATGTAAATTTGCAAGTATCT spacer 

length: 39 repeater length: 24
34841   2096324 GATAATCTCTTATAGAATTGAAAG GTCTTTATGGCCCTCTGGGTCTTTCCACCATTGAGAGG spacer 

length: 38 repeater length: 24
34842   2096387 GATAATCTCTTATAGAATTGAAAG TTATCCTCATTCTATCGGTGAGTGGAACAAATTGGGTAG spacer 

length: 39 repeater length: 24
34843   2096451 GATAATCTCTTATAGAATTGAAAG ATCGTTATGCTGTAAACTTCCCCGGTTCTCAATCCCGTT spacer 

length: 39 repeater length: 24
34844   2096515 GATAATCTCTTATAGAATTGAAAG AGTTAACAATACTTTATTGTCAAAGAAGCAAGGATATGC spacer 

length: 39 repeater length: 24
34845   2096579 GATAATCTCTTATAGAATTGAAAG TTCAAACTAGATCTAGAAGATTTCTATCGGCATCTTTACA spacer 

length: 40 repeater length: 24
34846   2096644 GATAATCTCTTATAGAATTGAAAG ACGATATGAAAGTTGCCAGAGCCTTAAACAGAATTGGTT spacer 

length: 39 repeater length: 24
34847   2096708 GATAATCTCTTATAGAATTGAAAG GCTTCTTGTCCCTGAACTCCTTCTTGAAATGGATTTAT spacer 

length: 38 repeater length: 24



34848   2096771 GATAATCTCTTATAGAATTGAAAG TTTCGTATAAGGACCAGAACGGCAATACCCAAACTG spacer length: 
36 repeater length: 24

34849   2096832 GATAATCTCTTATAGAATTGAAAG CTACTACATCATCCTCTACCACGCCAAGCCAACAAC spacer length: 
36 repeater length: 24

34850   2096893 GATAATCTCTTATAGAATTGAAAG ATCTAGCGTTGTCTCTGCCGTTATATATTTGAAAGTG spacer 
length: 37 repeater length: 24

34851   2096955 GATAATCTCTTATAGAATTGAAAG ATCGCTGATCCAGAACCACGTGGCGAATACAGGAAGAACT spacer 
length: 40 repeater length: 24

34852   2097020 GATAATCTCTTATAGAATTGAAAG ATCAAAAGTCCGCTATGGTCTAACGGTGTAAATAATTC spacer 
length: 38 repeater length: 24

34853   2097083 GATAATCTCTTATAGAATTGAAAG AATTGGATCCCTACGGTTGACGGATCACCGAAAGTG spacer length: 
36 repeater length: 24

34854   2097144 GATAATCTCTTATAGAATTGAAAG ATCATATTTTGAATTCTCTTATACAGAAATCTTTGATA spacer 
length: 38 repeater length: 24

34855   2097207 GATAATCTCTTATAGAATTGAAAG ATAGCTATATATGGAAATGTTCCAGACGCGGAATATGTTG spacer 
length: 40 repeater length: 24

34856   2097272 GATAATCTCTTATAGAATTGAAAG AAGCCTACACAGGATAGGATACTCAAATTATATGAAAA spacer 
length: 38 repeater length: 24

34857   2097335 GATAATCTCTTATAGAATTGAAAG TTTGCGCATTTACTTTTGTATGAGCTAGGCTATTTACATCA spacer 
length: 41 repeater length: 24

34858   2097401 GATAATCTCTTATAGAATTGAAAG CTGAAATATCCTTCAAATTGATTTGCCAATAAATTA spacer length: 
36 repeater length: 24

34859   2097462 GATAATCTCTTATAGAATTGAAAG TGTTCTGTCGTTACTGTCGTAAAGCACGTCCTATTA spacer length: 
36 repeater length: 24

34860   2097523 GATAATCTCTTATAGAATTGAAAG ACAGTGCAGAAGTCTAATCCAAATTATTCTACTTTAG spacer 
length: 37 repeater length: 24

34861   2097585 GATAATCTCTTATAGAATTGAAAG TCCTTGGAGATGTTGATGTTTTATACGGTATTATGTGA spacer 
length: 38 repeater length: 24

34862   2097648 GATAATCTCTTATAGAATTGAAAG GCACAATTCGCCAACGATTTCGGTTCGCTTTATACCT spacer 
length: 37 repeater length: 24

34863   2097710 GATAATCTCTTATAGAATTGAAAG CAAATTTCGGCGAAAATTGTACCGAATTTCGGCATTGCTG spacer 
length: 40 repeater length: 24

34864   2097775 GATAATCTCTTATAGAATTGAAAG AAGATCATGGTATTGATATTCAAAAACATTATTCAGAGT spacer 
length: 39 repeater length: 24

34865   2097839 GATAATCTCTTATAGAATTGAAAG ATTAGAAAAGTTTAAGATTACGCATGCAAATATGTTTTTGA spacer 
length: 41 repeater length: 24

34866   2097905 GATAATCTCTTATAGAATTGAAAG TTCTGTTTCGAAGAAAACCCGCCTCAGATTCATTATGG spacer 
length: 38 repeater length: 24

34867   2097968 GATAATCTCTTATAGAATTGAAAG AAATCAAACGGAAACTCCCCGGATATTATCATGTCTAA spacer 
length: 38 repeater length: 24

34868   2098031 GATAATCTCTTATAGAATTGAAAG CCTCATCGTAAACATGCAATCTTGCATATTCAGTGT spacer length: 
36 repeater length: 24

34869   2098092 GATAATCTCTTATAGAATTGAAAG GCGATATATGTTATAAGAGGAGAAGGGACTTTACCCCC spacer 
length: 38 repeater length: 24

34870   2098155 GATAATCTCTTATAGAATTGAAAG ATATACATCGCCGGTTTTATAGCAACTGCACAGCAACAAA spacer 
length: 40 repeater length: 24

34871   2098220 GATAATCTCTTATAGAATTGAAAG GAAGTTGCAAAAATTGCCAATGTTTTTTTCAAACGCG spacer 
length: 37 repeater length: 24

34872   2098282 GATAATCTCTTATAGAATTGAAAG ATTTATGATGAAAATAGGAAATTTTTCAGAAGAATTAT spacer 
length: 38 repeater length: 24

34873   2098345 GATAATCTCTTATAGAATTGAAAG AAAAGTTTAAATACCCGAAGCCACAAAGGTAAAAAT spacer length: 
36 repeater length: 24

34874   2098406 GATAATCTCTTATAGAATTGAAAG CGTTCTAGAGCTAAACGATGCATACGCGGTGGTACAACT spacer 
length: 39 repeater length: 24

34875   2098470 GATAATCTCTTATAGAATTGAAAG ATTCGGGGAAAACTTATGCATTATAAGAAGAAGAGATATT spacer 
length: 40 repeater length: 24

34876   2098535 GATAATCTCTTATAGAATTGAAAG TCAAATAAGGAACAACTCTGGGTAAGCCCACAATACGCA spacer 
length: 39 repeater length: 24

34877   2098599 GATAATCTCTTATAGAATTGAAAG CTTAGCGTCTCAACCTGAACCAAACTTCCTAGATCAA spacer 
length: 37 repeater length: 24

34878   2098661 GATAATCTCTTATAGAATTGAAAG TAAACTAGATCCTTATATTTCACGTAAATGTAAAGGG spacer 
length: 37 repeater length: 24

34879   2098723 GATAATCTCTTATAGAATTGAAAG TAAGGAGTAAGCTAGCACTAGCAATAGCGGTTGCAAT spacer 
length: 37 repeater length: 24

34880   2098785 GATAATCTCTTATAGAATTGAAAG TCACTCCAAGAGGCTGTAAAGTCCTTACAAGAAGAGG
34881   
34882   
34883   crispr 3
34884   2075122 CTTTCAATTCCTTTTAGGATTAATC GTCTACACCTCTTGCGTCTATTATGATATCATATTTGTCA spacer 

length: 40 repeater length: 25
34885   2075188 CTTTCAATTCCTTTTAGGATTAATC AAATACGTTTTCTCCATTGTCATATTGCGCATAAGTTG spacer 



length: 38 repeater length: 25
34886   2075252 CTTTCAATTCCTTTTAGGATTAATC ACCAAGTGAAACTTGGAATATATAACCAAAAAGATA spacer 

length: 36 repeater length: 25
34887   2075314 CTTTCAATTCCTTTTAGGATTAATC GATTCTTCAATAAAGCTGGTAATATACTTTGACAGAA spacer 

length: 37 repeater length: 25
34888   2075377 CTTTCAATTCCTTTTAGGATTAATC AGTAATAGAAACTCATTCAGAGTCTCTTCCAACCCGTAC spacer 

length: 39 repeater length: 25
34889   2075442 CTTTCAATTCCTTTTAGGATTAATC CGTGGTAGTGGTGGTAGTTGTTGTTGTTGTAGGC spacer length: 

34 repeater length: 25
34890   2075502 CTTTCAATTCCTTTTAGGATTAATC TAGTATAGTGTTACAGTTAAACGCTGTACCGAATAATG spacer 

length: 38 repeater length: 25
34891   2075566 CTTTCAATTCCTTTTAGGATTAATC TAGTATAGTGTTACAGTTAAACGCTGTACCGAATAATG spacer 

length: 38 repeater length: 25
34892   2075630 CTTTCAATTCCTTTTAGGATTAATC AAAATGTTTAATATTGGTGGAGTAGTTGATTTCGATAATA spacer 

length: 40 repeater length: 25
34893   2075696 CTTTCAATTCCTTTTAGGATTAATC AAGGGTAATAGAAAGCATGCCCATATCAGCAAGTTCTA spacer 

length: 38 repeater length: 25
34894   2075760 CTTTCAATTCCTTTTAGGATTAATC GTAAAATCCCCAACGCCACATACGTTATAAGGGAAGAT spacer 

length: 38 repeater length: 25
34895   2075824 CTTTCAATTCCTTTTAGGATTAATC CTAGTGTTAAAATATATTTCAAGCCTTACGATGAGA spacer 

length: 36 repeater length: 25
34896   2075886 CTTTCAATTCCTTTTAGGATTAATC CATGCATCAGTTCATCGTAGTTGAACTCAGCATGGA spacer 

length: 36 repeater length: 25
34897   2075948 CTTTCAATTCCTTTTAGGATTAATC CAAATCCATTCGAGGAAGTGTTAGAAGAGGTGTATGGTG spacer 

length: 39 repeater length: 25
34898   2076013 CTTTCAATTCCTTTTAGGATTAATC CAGAGGGAAAAAGTTTGCAGGAGATTTCAAGTATTAC spacer 

length: 37 repeater length: 25
34899   2076076 CTTTCAATTCCTTTTAGGATTAATC CAATATTAAATATTAGTGATTTGGTAATAACGAAAATAA spacer 

length: 39 repeater length: 25
34900   2076141 CTTTCAATTCCTTTTAGGATTAATC GAGTGAGACCATGATCATTAACACTGATATTACGGTAA spacer 

length: 38 repeater length: 25
34901   2076205 CTTTCAATTCCTTTTAGGATTAATC AACAAAACTTCACCAGTGATGGAACATTTGAATGTA spacer 

length: 36 repeater length: 25
34902   2076267 CTTTCAATTCCTTTTAGGATTAATC AAACCGCAAGCAATAATGTACTTACGATAAGGGTGATAC spacer 

length: 39 repeater length: 25
34903   2076332 CTTTCAATTCCTTTTAGGATTAATC ATATGATTATGAGCGATAAGAATGATGCAATATTAGATATA spacer 

length: 41 repeater length: 25
34904   2076399 CTTTCAATTCCTTTTAGGATTAATC GAATATACAGAGAATAGAGAATAGAGAACAGAGAACG spacer 

length: 37 repeater length: 25
34905   2076462 CTTTCAATTCCTTTTAGGATTAATC CCGTGATCAGATACAGTAACAGTCATGTTTTTATC spacer length: 

35 repeater length: 25
34906   2076523 CTTTCAATTCCTTTTAGGATTAATC CATGGAAACGGGAGGAGGGTGAGACAATGAAGGTTA spacer 

length: 36 repeater length: 25
34907   2076585 CTTTCAATTCCTTTTAGGATTAATC CACATCTTTAGAGGCGAACTACAGGGGGTACAGCAAC spacer 

length: 37 repeater length: 25
34908   2076648 CTTTCAATTCCTTTTAGGATTAATC GTAGTGTGAGTAGTGTAGTAGTAGTGGCCTGAATAAGTA spacer 

length: 39 repeater length: 25
34909   2076713 CTTTCAATTCCTTTTAGGATTAATC AAATTCTGCAAAGGTAACACAATTGACGAGGTAA spacer length: 

34 repeater length: 25
34910   2076773 CTTTCAATTCCTTTTAGGATTAATC CGGTTACGGGGACGTTTGGACATTTAGCAGCGCATCCCA spacer 

length: 39 repeater length: 25
34911   2076838 CTTTCAATTCCTTTTAGGATTAATC TCCCTTCCTCTCTTTCCGCTTTTGCTCGCTTCGTTTAAC spacer 

length: 39 repeater length: 25
34912   2076903 CTTTCAATTCCTTTTAGGATTAATC GGCATAACCGCTGCTTTCGGCTGCTGCTGCTAATTGGTCT spacer 

length: 40 repeater length: 25
34913   2076969 CTTTCAATTCCTTTTAGGATTAATC CCTTCAGCAAGTTGAAGATCTTAAGCGTTTCTTCATCT spacer 

length: 38 repeater length: 25
34914   2077033 CTTTCAATTCCTTTTAGGATTAATC ACGCTGAACGACGTAAACAAGCTCGCACAGAAGAAAA spacer 

length: 37 repeater length: 25
34915   2077096 CTTTCAATTCCTTTTAGGATTAATC AAGTCACTGAATTGTTGGACGAACTAACTGAAAAAATTA spacer 

length: 39 repeater length: 25
34916   2077161 CTTTCAATTCCTTTTAGGATTAATC GGCATTAGAATATGGGTAAAAACTTATAGCGACGAAG spacer 

length: 37 repeater length: 25
34917   2077224 CTTTCAATTCCTTTTAGGATTAATC TGAAGTACTTGTTAATGTTTCACCTCTAAAGAAGA spacer length: 

35 repeater length: 25
34918   2077285 CTTTCAATTCCTTTTAGGATTAATC TTTACCACCGCTCAGACTTCTTGAGATGTTTAAAAC spacer 

length: 36 repeater length: 25
34919   2077347 CTTTCAATTCCTTTTAGGATTAATC GAATTCTATCAAGTATTGCGGAAGTAAATACTTCATATTTATC spacer 

length: 43 repeater length: 25
34920   2077416 CTTTCAATTCCTTTTAGGATTAATC TCCACTTGGCATATCTTTGGCTGAAGTTCCTTGGTGT spacer 

length: 37 repeater length: 25



34921   2077479 CTTTCAATTCCTTTTAGGATTAATC CTTCAAGTTGATGAAGTTATAAAAATGTTTGAAGC spacer length: 
35 repeater length: 25

34922   2077540 CTTTCAATTCCTTTTAGGATTAATC CACATTAGCAAGAATCGTGCTAGCTACAGTTGGAT spacer length: 
35 repeater length: 25

34923   2077601 CTTTCAATTCCTTTTAGGATTAATC AACTTGGAAGAGTTTAGTGATAAAATCATGGAAATGTT spacer 
length: 38 repeater length: 25

34924   2077665 CTTTCAATTCCTTTTAGGATTAATC TGTTAATATTGCCGGTTCGGCTAGTGATATAGTGTGGTTC spacer 
length: 40 repeater length: 25

34925   2077731 CTTTCAATTCCTTTTAGGATTAATC GGTAATGGTCTGTATATTGTCTTTAAGTATTTA spacer length: 
33 repeater length: 25

34926   2077790 CTTTCAATTCCTTTTAGGATTAATC AGCACTAATTGCGAGATTTGAGGATGCCATCAGAAGTA spacer 
length: 38 repeater length: 25

34927   2077854 CTTTCAATTCCTTTTAGGATTAATC CAAGCTAAGATTGCGAGTACAAGCGATCACTTACACAAA spacer 
length: 39 repeater length: 25

34928   2077919 CTTTCAATTCCTTTTAGGATTAATC ACGCCGTTTCTCTATAGTTATTGAACCATGCAATATCAT spacer 
length: 39 repeater length: 25

34929   2077984 CTTTCAATTCCTTTTAGGATTAATC GGTGAAAAAGCATTCTAAAGCTATTCTTAGGCTTGCTAA
34930   
34931   
34932   crispr 4
34933   2053143 GATTAATCCCAAAAGGAATTGAAAG TCACATCCCTCACAATCCATAATGAAAATGTCGGCA spacer 

length: 36 repeater length: 25
34934   2053205 GATTAATCCCAAAAGGAATTGAAAG ATTTTAGCAATGCAATAGATCAACAATTGAAAGAAAC spacer 

length: 37 repeater length: 25
34935   2053268 GATTAATCCCAAAAGGAATTGAAAG ATTTTCATCTCTTGGATTGAAAATAAATGAATTTTCTT spacer 

length: 38 repeater length: 25
34936   2053332 GATTAATCCCAAAAGGAATTGAAAG TGTTTCACAAATTTCAAACTTGCAAACGCAACAATTAAAT spacer 

length: 40 repeater length: 25
34937   2053398 GATTAATCCCAAAAGGAATTGAAAG GTTTTTGGTCAAATATTTGGACAACACTTACAAGAATTG spacer 

length: 39 repeater length: 25
34938   2053463 GATTAATCCCAAAAGGAATTGAAAG TAGTCAACGACAAAGTGCTTAAAACCCGTGTTATACT spacer 

length: 37 repeater length: 25
34939   2053526 GATTAATCCCAAAAGGAATTGAAAG GCTGTAATAGTCGCAATAGCAAAAGCCGAAACAATGAG spacer 

length: 38 repeater length: 25
34940   2053590 GATTAATCCCAAAAGGAATTGAAAG CAATAGAATTTTTCTTAGTTGGCATTGACAAGTATAATTC spacer 

length: 40 repeater length: 25
34941   2053656 GATTAATCCCAAAAGGAATTGAAAG CAAAATTCCAAACTTTGGGAATTTCTAGTTTCCAAATTT spacer 

length: 39 repeater length: 25
34942   2053721 GATTAATCCCAAAAGGAATTGAAAG TTTAAACGCCTTGCAATGGTAGAAACATCAGTAGAAGA spacer 

length: 38 repeater length: 25
34943   2053785 GATTAATCCCAAAAGGAATTGAAAG CGCTTTCGACTGCGACAACTGTCGTTTGGCTCATTTGTTG spacer 

length: 40 repeater length: 25
34944   2053851 GATTAATCCCAAAAGGAATTGAAAG TTATTTCAAATACTATTATCTCCGCCATATGTTTACA spacer 

length: 37 repeater length: 25
34945   2053914 GATTAATCCCAAAAGGAATTGAAAG ATTATCTGCAATTTTAGCAACTGAGAGGGCAATAATT spacer 

length: 37 repeater length: 25
34946   2053977 GATTAATCCCAAAAGGAATTGAAAG TTTTTTCTTTAAAAGCTCTAGGCAGTTCATTTCTATTTC spacer 

length: 39 repeater length: 25
34947   2054042 GATTAATCCCAAAAGGAATTGAAAG CATGCCAAATTTGTAATCCCTAGCTTGCTGAACAAAAT spacer 

length: 38 repeater length: 25
34948   2054106 GATTAATCCCAAAAGGAATTGAAAG AGTACTGATAATCTGAAGGTATTGGACTAGAACCCATGAAGTT spacer 

length: 43 repeater length: 25
34949   2054175 GATTAATCCCAAAAGGAATTGAAAG GCTTTAACTTGGTACGCACTTTACGCCATGATAAAC spacer 

length: 36 repeater length: 25
34950   2054237 GATTAATCCCAAAAGGAATTGAAAG GAATTTTGTGTTACTGCAACGCCAAGATTTTCAAATGT spacer 

length: 38 repeater length: 25
34951   2054301 GATTAATCCCAAAAGGAATTGAAAG GTTGAATTTTTGCAACTGGTATGTTGTATTTTTGC spacer length: 

35 repeater length: 25
34952   2054362 GATTAATCCCAAAAGGAATTGAAAG AATTTGTTACACGGCTAGGATTTTTTTTCCTAGATGTACAA spacer 

length: 41 repeater length: 25
34953   2054429 GATTAATCCCAAAAGGAATTGAAAG TTCTAATCTTTTGCCCATTACTGCATCATATCTACTA spacer 

length: 37 repeater length: 25
34954   2054492 GATTAATCCCAAAAGGAATTGAAAG ATCTTTACCTTTATATAAATCTTGTTCGTAACAAATA spacer 

length: 37 repeater length: 25
34955   2054555 GATTAATCCCAAAAGGAATTGAAAG ACAAAACGAGGAGTTTATAGTAAAATCAACTATGAA spacer 

length: 36 repeater length: 25
34956   2054617 GATTAATCCCAAAAGGAATTGAAAG ATTATTTGAAGAGAGGGTGAGAGAAGCATGAAAA spacer length: 

34 repeater length: 25
34957   2054677 GATTAATCCCAAAAGGAATTGAAAG AACTACAACGAGGTGAGAAACGATGACTAAACGTT spacer length: 

35 repeater length: 25
34958   2054738 GATTAATCCCAAAAGGAATTGAAAG TTTAACCAGCATAACAGCATCTAAAAGAATGGGAATT spacer 



length: 37 repeater length: 25
34959   2054801 GATTAATCCCAAAAGGAATTGAAAG TAGATATATGGCGATGAATTGCATTAGTCAGTGGT spacer length: 

35 repeater length: 25
34960   2054862 GATTAATCCCAAAAGGAATTGAAAG ATTTTTAACGCTATGACGCTAGCCCTCATGTTAGCTTT spacer 

length: 38 repeater length: 25
34961   2054926 GATTAATCCCAAAAGGAATTGAAAG AAAGTTTGTTCTTCTGTTTCGTTTTGTTGTTCTGAC spacer 

length: 36 repeater length: 25
34962   2054988 GATTAATCCCAAAAGGAATTGAAAG CCCCTTTTGCCGTCTTTTTAGTTACCACAATGCACCA spacer 

length: 37 repeater length: 25
34963   2055051 GATTAATCCCAAAAGGAATTGAAAG CCGTATCCAGAAATAATTAACCAATCGCTTGTTTGTGA spacer 

length: 38 repeater length: 25
34964   2055115 GATTAATCCCAAAAGGAATTGAAAG AAATTAACGTAAAGAGGGAATTTCTCGCACCTATCA spacer 

length: 36 repeater length: 25
34965   2055177 GATTAATCCCAAAAGGAATTGAAAG GAATAAACATTGGTACTGTACTTTGTAGTACTGCATACGGT spacer 

length: 41 repeater length: 25
34966   2055244 GATTAATCCCAAAAGGAATTGAAAG GCATCTGTCGGCAACCTCACTTATTCACGTGGGGGTGC spacer 

length: 38 repeater length: 25
34967   2055308 GATTAATCCCAAAAGGAATTGAAAG TCTCTCAGAAACTCCCAACAAATTTGCTATTTGTTG spacer 

length: 36 repeater length: 25
34968   2055370 GATTAATCCCAAAAGGAATTGAAAG TGCAATTTGTTGAATTGAATAACCTTTTCTAATTAGTT spacer 

length: 38 repeater length: 25
34969   2055434 GATTAATCCCAAAAGGAATTGAAAG TTGAACTTGTAGAAATTGTTCATATGAAACAGCATAATTTT spacer 

length: 41 repeater length: 25
34970   2055501 GATTAATCCCAAAAGGAATTGAAAG TTTACAGTTAATGGAATTCCTTTTTGTGCATACAATAAC spacer 

length: 39 repeater length: 25
34971   2055566 GATTAATCCCAAAAGGAATTGAAAG CTCATTATTTCATCATAAAGATTATCCACTGCAAT spacer length: 

35 repeater length: 25
34972   2055627 GATTAATCCCAAAAGGAATTGAAAG ATGCATTCCACCTCTGTTTCTTCCTCTTTACGCATTTC spacer 

length: 38 repeater length: 25
34973   2055691 GATTAATCCCAAAAGGAATTGAAAG CTCTATATTCTACTATCCTCCCTCTCTGCTCTGGC spacer length: 

35 repeater length: 25
34974   2055752 GATTAATCCCAAAAGGAATTGAAAG ATCTCTGATTTCTCAGTTCTCTAATTCCGAATACTACA spacer 

length: 38 repeater length: 25
34975   2055816 GATTAATCCCAAAAGGAATTGAAAG TAAAACTGCTCAAAAATGCTAGAATTATAATTATGGCTAT spacer 

length: 40 repeater length: 25
34976   2055882 GATTAATCCCAAAAGGAATTGAAAG ATTTTGAATGTTACGACTCTCGTCATTTTTCCACCTCTTC spacer 

length: 40 repeater length: 25
34977   2055948 GATTAATCCCAAAAGGAATTGAAAG GGAGTAATCTTTCCAGTCAAAAGACTTTCAGCCCT spacer length: 

35 repeater length: 25
34978   2056009 GATTAATCCCAAAAGGAATTGAAAG TTTATAAGCTTCAATAGAGCTTTATCTTGAGCAAT spacer length: 

35 repeater length: 25
34979   2056070 GATTAATCCCAAAAGGAATTGAAAG ATAAATGGTACGTCTTCAGGCGGAAAGCCTTCCATTTG spacer 

length: 38 repeater length: 25
34980   2056134 GATTAATCCCAAAAGGAATTGAAAG ATATTACCTTGCTGGATAAAGTTAATGATTTCA spacer length: 

33 repeater length: 25
34981   2056193 GATTAATCCCAAAAGGAATTGAAAG ATCTTTAATAAATCCTCCTTTATTCTCATGTAATGCA spacer 

length: 37 repeater length: 25
34982   2056256 GATTAATCCCAAAAGGAATTGAAAG TTATATTACGATAAAAGTGCCAGATATGGTTGTTGGCAT spacer 

length: 39 repeater length: 25
34983   2056321 GATTAATCCCAAAAGGAATTGAAAG CCCACCAGAAAAAAAGAAGGGTGGGGGGCAAGGGCCCCG spacer 

length: 39 repeater length: 25
34984   2056386 GATTAATCCCAAAAGGAATTGAAAG GCATATATTATTGGCTGAGGTAAGGTCGGCATATCTGTC spacer 

length: 39 repeater length: 25
34985   2056451 GATTAATCCCAAAAGGAATTGAAAG CCATCCAAGCCTTGATTTGATATTCCTTTTAATGTCTG spacer 

length: 38 repeater length: 25
34986   2056515 GATTAATCCCAAAAGGAATTGAAAG TTCATTATCCTCAATTTTTTCTATACCCTTGTTGTTCAT spacer 

length: 39 repeater length: 25
34987   2056580 GATTAATCCCAAAAGGAATTGAAAG CCCCACTGGAATGCACCATTTCTTGCAAGTAATACATT spacer 

length: 38 repeater length: 25
34988   2056644 GATTAATCCCAAAAGGAATTGAAAG ATGCAGTTTGGCCTAAAGGAATATATACGTTAATGTCTG spacer 

length: 39 repeater length: 25
34989   2056709 GATTAATCCCAAAAGGAATTGAAAG CCATTATTCGGCACTGCATTTAATTGAAGCACTATAC spacer 

length: 37 repeater length: 25
34990   2056772 GATTAATCCCAAAAGGAATTGAAAG AATATTTTGAATATTTGTACACCCATATGAAAAACGCA spacer 

length: 38 repeater length: 25
34991   2056836 GATTAATCCCAAAAGGAATTGAAAG TATCTCTTATTCGTAAGGGTTAAAACAAAATTATCT spacer 

length: 36 repeater length: 25
34992   2056898 GATTAATCCCAAAAGGAATTGAAAG TTTTTATTTAAGAACACTGATGGAAAGATCTATA spacer length: 

34 repeater length: 25
34993   2056958 GATTAATCCCAAAAGGAATTGAAAG ACCCATATTGAAGAGTTTGAGCATAAAAATGATTCT spacer 

length: 36 repeater length: 25



34994   2057020 GATTAATCCCAAAAGGAATTGAAAG TGATTGCGTTACGTCACCATGGGGCTATTCGTTCTGA spacer 
length: 37 repeater length: 25

34995   2057083 GATTAATCCCAAAAGGAATTGAAAG TTAATGTGAAGAAAATTGTTAAACGCGTTTTGCGACAT spacer 
length: 38 repeater length: 25

34996   2057147 GATTAATCCCAAAAGGAATTGAAAG CACTACATCTATTGTTTTTCCTTTTGTAAGACATTCCTC spacer 
length: 39 repeater length: 25

34997   2057212 GATTAATCCCAAAAGGAATTGAAAG CTGTTATTACGTCTCTAATTGCCACGGGCTTAAAAAGCG spacer 
length: 39 repeater length: 25

34998   2057277 GATTAATCCCAAAAGGAATTGAAAG ATCAATTTACGCCTTTTAGAAATCCAATTTCAATTATT spacer 
length: 38 repeater length: 25

34999   2057341 GATTAATCCCAAAAGGAATTGAAAG GAAGCAATAGCCAACCCACAAAGCTGACACTATTCATTCGT spacer 
length: 41 repeater length: 25

35000   2057408 GATTAATCCCAAAAGGAATTGAAAG GTATTCAAAAGAGAACTGGGGGATTCAAGGTAATACC spacer 
length: 37 repeater length: 25

35001   2057471 GATTAATCCCAAAAGGAATTGAAAG CTCCGTAAGGCCCCCATACAGTAAAGTAGCAGTTT spacer length: 
35 repeater length: 25

35002   2057532 GATTAATCCCAAAAGGAATTGAAAG ATAGAAATATAAATCTCAGCAATTCTTGATATATTG spacer 
length: 36 repeater length: 25

35003   2057594 GATTAATCCCAAAAGGAATTGAAAG TCCGTTATCATGTTGACTGGAAATGCGTTTAATAG spacer length: 
35 repeater length: 25

35004   2057655 GATTAATCCCAAAAGGAATTGAAAG ACCCACAGCACATTGCCATATCCACTAAAATTATACTG spacer 
length: 38 repeater length: 25

35005   2057719 GATTAATCCCAAAAGGAATTGAAAG ATAAATATGTTAACGAATGTTGTAAATTGGTATTCGT spacer 
length: 37 repeater length: 25

35006   2057782 GATTAATCCCAAAAGGAATTGAAAG AAAGGAATAATAAGCATGAACCGGGGAGTTCACGCTT spacer 
length: 37 repeater length: 25

35007   2057845 GATTAATCCCAAAAGGAATTGAAAG TCAAACTCATGAAGCTACTGTAATCCATTTCACATAA spacer 
length: 37 repeater length: 25

35008   2057908 GATTAATCCCAAAAGGAATTGAAAG ATCATTTCGTGAAATTTTCGCAACAAACGAAAAAAAT spacer 
length: 37 repeater length: 25

35009   2057971 GATTAATCCCAAAAGGAATTGAAAG ATTATATTGATAAATTGATAAGAATGCCCGAAAATGATT spacer 
length: 39 repeater length: 25

35010   2058036 GATTAATCCCAAAAGGAATTGAAAG 
AAAAACTTTTCACATTCGACATTAAAAAATAAAATAATTTTGGATTAATCCCAAAAGAAATTGAAAGAATTCGTATACCTTAGTAG
TATTATCATCAATATTGTA spacer length: 105 repeater length: 25

35011   2058167 GATTAATCCCAAAAGGAATTGAAAG TTCTCAATTGCCTTTCCCACGATAACCTCAATCCAGTA spacer 
length: 38 repeater length: 25

35012   2058231 GATTAATCCCAAAAGGAATTGAAAG TCTACGTTGTTAAATTCATATACAGCTTGGCTCATA spacer 
length: 36 repeater length: 25

35013   2058293 GATTAATCCCAAAAGGAATTGAAAG ACGTATTTAAATTTTTTGGTAGTACTTTCCTTGTGTA spacer 
length: 37 repeater length: 25

35014   2058356 GATTAATCCCAAAAGGAATTGAAAG AGTATACAACAATGCAATAAGTGTTGATAGCTTTGCATCT spacer 
length: 40 repeater length: 25

35015   2058422 GATTAATCCCAAAAGGAATTGAAAG CGCTTCTCCGTCTTTTCAGTTATAATGCGTAAAAGCTTA spacer 
length: 39 repeater length: 25

35016   2058487 GATTAATCCCAAAAGGAATTGAAAG CAGCAAGAAGTTCACTCTCTACATCTTATGATTTCG spacer 
length: 36 repeater length: 25

35017   2058549 GATTAATCCCAAAAGGAATTGAAAG CGTTTTCGTCTGGATTATTTATTATCTCTAAGCCC spacer length: 
35 repeater length: 25

35018   2058610 GATTAATCCCAAAAGGAATTGAAAG ACCTTTATTTTAAGTCCTAGCCTCTTCCCTATCCA spacer length: 
35 repeater length: 25

35019   2058671 GATTAATCCCAAAAGGAATTGAAAG TTGTTTCACCTCCTTATTAAAAGCGACAGACGGTCGA spacer 
length: 37 repeater length: 25

35020   2058734 GATTAATCCCAAAAGGAATTGAAAG TCATTTCACTGTGTAGAGGTTGAACACCTAATTTTT spacer 
length: 36 repeater length: 25

35021   2058796 GATTAATCCCAAAAGGAATTGAAAG CTTTGATTGTCCGCTCTCGTTCTTTTCCACACTGAAGAT spacer 
length: 39 repeater length: 25

35022   2058861 GATTAATCCCAAAAGGAATTGAAAG AGCTTTATGACACTCATTATCATATACTCAAAATTAT spacer 
length: 37 repeater length: 25

35023   2058924 GATTAATCCCAAAAGGAATTGAAAG TCGATTTTTTTCGAGGATGGATTTGTTTCATGAAAGAGC spacer 
length: 39 repeater length: 25

35024   2058989 GATTAATCCCAAAAGGAATTGAAAG CAGCTCGACGATGACGAATACAAGATGCTGTATAATGC spacer 
length: 38 repeater length: 25

35025   2059053 GATTAATCCCAAAAGGAATTGAAAG TTTCTCAACTGATCCACGGCTTCAGAGAAGATGTTTGGA spacer 
length: 39 repeater length: 25

35026   2059118 GATTAATCCCAAAAGGAATTGAAAG GAACGAACATGGTAAGCCCTGAGGACCTTGAAAACGAT spacer 
length: 38 repeater length: 25

35027   2059182 GATTAATCCCAAAAGGAATTGAAAG CTCAGCAGATTTAAACTAACGATATTAATTGTACACACT spacer 
length: 39 repeater length: 25

35028   2059247 GATTAATCCCAAAAGGAATTGAAAG TTAAGTTGTTTTGCTCTATTTAAAACAAAAATAATCCA spacer 
length: 38 repeater length: 25



35029   2059311 GATTAATCCCAAAAGGAATTGAAAG CAAGTGCAATAGCAAACTACTACTAAATATAACATATA spacer 
length: 38 repeater length: 25

35030   2059375 GATTAATCCCAAAAGGAATTGAAAG CTATATGGGGTCAGGGTGGAACTAAAATCGTGGCTTT spacer 
length: 37 repeater length: 25

35031   2059438 GATTAATCCCAAAAGGAATTGAAAG CTTACTTAAGCCTAATATCTCCGCAACTTCATCAATAG spacer 
length: 38 repeater length: 25

35032   2059502 GATTAATCCCAAAAGGAATTGAAAG GAACTCTCTATTGCTGACGAACTAAGAGAAAATTGTTTCA spacer 
length: 40 repeater length: 25

35033   2059568 GATTAATCCCAAAAGGAATTGAAAG TCTAACAATGAATCTGTCATAAAGTGCCCGCAACTCT spacer 
length: 37 repeater length: 25

35034   2059631 GATTAATCCCAAAAGGAATTGAAAG AGATTATCAATCAAGTGATAGAGATATTGCAATTT spacer length: 
35 repeater length: 25

35035   2059692 GATTAATCCCAAAAGGAATTGAAAG TGTTAGATACGGCAAGGCAAAGATTACAAACAAGGATG spacer 
length: 38 repeater length: 25

35036   2059756 GATTAATCCCAAAAGGAATTGAAAG AAAATGGTGCTTATCGCTATTAGGTAGTCGGCGTTGTT spacer 
length: 38 repeater length: 25

35037   2059820 GATTAATCCCAAAAGGAATTGAAAG ACTACTCTTACTTTTTGCATTCCTTTTGGAGTAGG spacer length: 
35 repeater length: 25

35038   2059881 GATTAATCCCAAAAGGAATTGAAAG TATTTACGTGCATAAAGAACATACCTCCAGCGCCTCCT spacer 
length: 38 repeater length: 25

35039   2059945 GATTAATCCCAAAAGGAATTGAAAG TCGTAAACTTGAAACTGACCCGTATATCCGAATTTA spacer 
length: 36 repeater length: 25

35040   2060007 GATTAATCCCAAAAGGAATTGAAAG GTATTATTCTCATAATAGGAACCGCCCTAGTGTATGCT spacer 
length: 38 repeater length: 25

35041   2060071 GATTAATCCCAAAAGGAATTGAAAG CGTGATTACATGGAACATTACTTTTCCACCGAATAT spacer 
length: 36 repeater length: 25

35042   2060133 GATTAATCCCAAAAGGAATTGAAAG TTTATGTTTTCGAGTTCTTCTGGTCTTAACATCACTCT spacer 
length: 38 repeater length: 25

35043   2060197 GATTAATCCCAAAAGGAATTGAAAG GTCAGTTATACGCTACATATGAAAAGATAAATGAA spacer length: 
35 repeater length: 25

35044   2060258 GATTAATCCCAAAAGGAATTGAAAG ATCTCTCTTAGTTTTGTCAAAGCTTCTGACCCGCTCC spacer 
length: 37 repeater length: 25

35045   2060321 GATTAATCCCAAAAGGAATTGAAAG TCTATCTTTATTGTTACAACTTTTGCATACGACATAATT spacer 
length: 39 repeater length: 25

35046   2060386 GATTAATCCCAAAAGGAATTGAAAG TCCTCTATCATCTCCTTTAAGCACTGTGTAATCTCACT spacer 
length: 38 repeater length: 25

35047   2060450 GATTAATCCCAAAAGGAATTGAAAG TAATACTGCAGTAACGGTACAAGTCATTGACAGCGC spacer 
length: 36 repeater length: 25

35048   2060512 GATTAATCCCAAAAGGAATTGAAAG GGTATTCAGTAAATTCATGCTATAGTCAATTTCTTA
35049   
35050   
35051   crispr 5
35052   1992534 TGATGAGAGAATAACTAAATTGGAGGAG 

TCTACGAAGAAGTTGGAGCAAGCTGTACAAGAGCTTATTGAGGCTCAGAAAAAAC spacer length: 55 repeater 
length: 28

35053   1992618 TGATGAGAGAATAACTAAATTGGAGGAG 
TCTATACAGAAATTGGTTGATGCTCAAAGAAGGGCGGAAGAAAGAATAGCGAAGCTTGAAAATGCAGTGGAGCAACTGGTTGAGGC
GCAAAAGAGGA spacer length: 97 repeater length: 28

35054   1992744 TGATGAGAGAATAACTAAATTGGAGGAG 
TCAAGTCGAAGATTGCACTAGAGTCAAAAGGTATCATTTCTTTCTTTCCTTCATTTCTTTAACTCTCCGACTACTTCATCAGTATT
GATTTTTACTA

35055   
35056   
35057   crispr 6
35058   2354619 ACAAGGTGAAGCCATTGTATCACTCCAAGAAGAGGTGAA 

GAGACATGGGGATGCGATAGTTTCACTCCAAGAAGAGGTGAAGAGACAAGGTGAAGCCATTGTATCACTCCAGAAGACTGTTGAAA
 spacer length: 86 repeater length: 39

35059   2354745 ACAAGGTGAAGCCATTGTATCACTCCAAGAAGAGGTGAA 
GAGACATGGGGATGCGATAGTTTCACTCCAAGAGGCTGTAAAGTCCTTACAAGAAGAGGTGAAGA spacer length: 65 
repeater length: 39

35060   2354850 ACAAGGTGAAGCCATTGTATCACTCCAAGAAGAGGTGAA 
GAAGTCCATTAGTACTTCCCCCCAAGGAGGTTGGAGAGAGGGAGAAAAAGAGTCGTTTGAGAGGT

35061   
35062   
35063   GCA_003852195.1_ASM385219v1_genomic.fna(findCrispr):
35064   START       REPEAT                           

SPACER                                             
35065   crispr 1
35066   2499490 GATAATCTACTATAGAATTGAAAG ATACTGCAAGCGAATTGGCGGAAAATTGGCAGCGACGT spacer 

length: 38 repeater length: 24
35067   2499553 GATAATCTACTATAGAATTGAAAG TTATCTAATTTTAATAATCAAGGAAATTCATTAACTCAAAT spacer 



length: 41 repeater length: 24
35068   2499619 GATAATCTACTATAGAATTGAAAG CCCATTCATCTCTTTCTTTGCAGCTTTGTTCTAGCATT spacer 

length: 38 repeater length: 24
35069   2499682 GATAATCTACTATAGAATTGAAAG TGGTAAATAGCTCTGTTAGGCCCAGTTATTCCATATTCTG spacer 

length: 40 repeater length: 24
35070   2499747 GATAATCTACTATAGAATTGAAAG ATTTTCTAATATATCTAATTCACTCTGCGTATCATTATGGATA spacer 

length: 43 repeater length: 24
35071   2499815 GATAATCTACTATAGAATTGAAAG CCCGCCCAGCCAGACTGTTTTCAGCCCAAACCGGCTAAT spacer 

length: 39 repeater length: 24
35072   2499879 GATAATCTACTATAGAATTGAAAG TCACTCCAAGAAGAGGTGAAAAAGCATTCTAAAGCTATT
35073   
35074   
35075   crispr 2
35076   2092271 GATAATCTCTTATAGAATTGAAAG TTTGTAAAACGTATAAGTCCCGTTAATGAGAAGACGG spacer 

length: 37 repeater length: 24
35077   2092333 GATAATCTCTTATAGAATTGAAAG CAACGCCAACTCCGCCAATTTCCGCATTGATGTTCGCTG spacer 

length: 39 repeater length: 24
35078   2092397 GATAATCTCTTATAGAATTGAAAG TCTTCAAACTTCCCACGGCACAACGGAGGCATGCAAATTAT spacer 

length: 41 repeater length: 24
35079   2092463 GATAATCTCTTATAGAATTGAAAG GTAGTAAGCTTTCCTTCTTTATCCTCTAGACCGCTGTAG spacer 

length: 39 repeater length: 24
35080   2092527 GATAATCTCTTATAGAATTGAAAG AGCAATGTACGAACCACCACCTGCTCCAGTACTGTTC spacer 

length: 37 repeater length: 24
35081   2092589 GATAATCTCTTATAGAATTGAAAG GAACTGTCGTGGTGTTCATGAAATATGGGTATGCATAT spacer 

length: 38 repeater length: 24
35082   2092652 GATAATCTCTTATAGAATTGAAAG GCAAAGAGTCCATTCAATAACACATATTTTGCACATAA spacer 

length: 38 repeater length: 24
35083   2092715 GATAATCTCTTATAGAATTGAAAG AACATCCTGATCTATACTACCCCTAATCTTTCTGTAGC spacer 

length: 38 repeater length: 24
35084   2092778 GATAATCTCTTATAGAATTGAAAG ATCTGGATGAGCTGTTGATCGGAGACATTAGTTAGGTC spacer 

length: 38 repeater length: 24
35085   2092841 GATAATCTCTTATAGAATTGAAAG CAGTCTGACTCTGAGTTGGCGAATTATTATGAGAAGCTA spacer 

length: 39 repeater length: 24
35086   2092905 GATAATCTCTTATAGAATTGAAAG CTATCCCCAAATCATTCTGCCTAATGCGTCAGGAGGGA spacer 

length: 38 repeater length: 24
35087   2092968 GATAATCTCTTATAGAATTGAAAG ACCACGAGCACGACCTCAAATATAACACCGCCAAAAAT spacer 

length: 38 repeater length: 24
35088   2093031 GATAATCTCTTATAGAATTGAAAG TATCTTCCAGATGTCTCAGAAACGCCTTAAAATTATTGA spacer 

length: 39 repeater length: 24
35089   2093095 GATAATCTCTTATAGAATTGAAAG TACATTAGACCCTAGTTGGTTTATCGCTGGTAACGTC spacer 

length: 37 repeater length: 24
35090   2093157 GATAATCTCTTATAGAATTGAAAG ACACTTAGCGACATAAAAACCGCACTGACTTACAATTAC spacer 

length: 39 repeater length: 24
35091   2093221 GATAATCTCTTATAGAATTGAAAG CGACATACATATATATGCATTTCCGTGGGAGTGTTACAA spacer 

length: 39 repeater length: 24
35092   2093285 GATAATCTCTTATAGAATTGAAAG ACATATGGTTGGTCTCCAACATTTGGTGAGTATATC spacer length: 

36 repeater length: 24
35093   2093346 GATAATCTCTTATAGAATTGAAAG GCTTCTACCACGATCGTATAGTATTTCTTCCCTATCT spacer 

length: 37 repeater length: 24
35094   2093408 GATAATCTCTTATAGAATTGAAAG ACTTAAGACATTAAACGTTGCCCTAGGTGAACTAGGCA spacer 

length: 38 repeater length: 24
35095   2093471 GATAATCTCTTATAGAATTGAAAG AAACAAACGAGGTTAATTATTCTTAACTGTATCGTGA spacer 

length: 37 repeater length: 24
35096   2093533 GATAATCTCTTATAGAATTGAAAG CCTGGGACAAGTTCTGTTGTAGCTGAGGAGAAACGTA spacer 

length: 37 repeater length: 24
35097   2093595 GATAATCTCTTATAGAATTGAAAG TCTGATAGCACCAGACAAGTAAAAGCGTATATCCTAGTCA spacer 

length: 40 repeater length: 24
35098   2093660 GATAATCTCTTATAGAATTGAAAG AACATATTCTGGTACGGGTTCGCCATCTGGTACACCAT spacer 

length: 38 repeater length: 24
35099   2093723 GATAATCTCTTATAGAATTGAAAG TTTCTGTATTTTCTCGCCCTTCTAGCTAAATTTTCTAA spacer 

length: 38 repeater length: 24
35100   2093786 GATAATCTCTTATAGAATTGAAAG AGACGCTGATGATAAGCTGTCTAAGAAGGTTTCAAG spacer length: 

36 repeater length: 24
35101   2093847 GATAATCTCTTATAGAATTGAAAG CATCCATTTCCGGTACACGATCCCACGTTTGTGTAGT spacer 

length: 37 repeater length: 24
35102   2093909 GATAATCTCTTATAGAATTGAAAG ACATCGCAAGCGATCTATTGTTCAGTCTATTCCTGGCGG spacer 

length: 39 repeater length: 24
35103   2093973 GATAATCTCTTATAGAATTGAAAG AACTCCTTTGCAATCCTATATCTAGTGTAGCCGTCTA spacer 

length: 37 repeater length: 24
35104   2094035 GATAATCTCTTATAGAATTGAAAG CTGCTCCATCAAACGGCCCCGTGAGGGATACTATGA spacer length: 

36 repeater length: 24



35105   2094096 GATAATCTCTTATAGAATTGAAAG AATTTGAACATAATTCGGCCTCGTCAGTTTTCCACAGAT spacer 
length: 39 repeater length: 24

35106   2094160 GATAATCTCTTATAGAATTGAAAG TCCCTAACTTAGGTTGGGGTAAAGAAATAGAACATAGA spacer 
length: 38 repeater length: 24

35107   2094223 GATAATCTCTTATAGAATTGAAAG TTTACTGACAACGCCATCATACTTACTAGCCCAACTA spacer 
length: 37 repeater length: 24

35108   2094285 GATAATCTCTTATAGAATTGAAAG GTCCATTCTCCATTTATCTCAACCTTATCACAAATTTGG spacer 
length: 39 repeater length: 24

35109   2094349 GATAATCTCTTATAGAATTGAAAG TCAGTTCTAGAAAGAATTATTAGCATTAGATCTTCTAGAC spacer 
length: 40 repeater length: 24

35110   2094414 GATAATCTCTTATAGAATTGAAAG CTCTCTATCCCAGATGGAATTCCAAAGGATCAAGCA spacer length: 
36 repeater length: 24

35111   2094475 GATAATCTCTTATAGAATTGAAAG ATCTGAATTTCCTCAGCTTCCATTGCATAATTTATTCT spacer 
length: 38 repeater length: 24

35112   2094538 GATAATCTCTTATAGAATTGAAAG TATTTACCTTAATATTATGTATAATAGATAAGAGCTCCC spacer 
length: 39 repeater length: 24

35113   2094602 GATAATCTCTTATAGAATTGAAAG ACTATGGACCTACTACAGGGCCTATCTGACTTTCTGT spacer 
length: 37 repeater length: 24

35114   2094664 GATAATCTCTTATAGAATTGAAAG TTATTGTCAGAAAAAGAAATTATACTCCGATTAATAG spacer 
length: 37 repeater length: 24

35115   2094726 GATAATCTCTTATAGAATTGAAAG GTCAAAATTGCCCAACCGAACGTTAGCAAAAATGCAGCA spacer 
length: 39 repeater length: 24

35116   2094790 GATAATCTCTTATAGAATTGAAAG TCCCTTTCAGATTTGCAATATGTTAGAGCGAGCTTCGCAA spacer 
length: 40 repeater length: 24

35117   2094855 GATAATCTCTTATAGAATTGAAAG GCTGAATTGTAAAATTACGTTTATTACTTTCAGTCAAC spacer 
length: 38 repeater length: 24

35118   2094918 GATAATCTCTTATAGAATTGAAAG GTTTTATTTATAAACGGCGGGTCTAGATAAAATACAGT spacer 
length: 38 repeater length: 24

35119   2094981 GATAATCTCTTATAGAATTGAAAG TCACTCTTTCAGTCATCATTCTCTTTGCTGAGATTGCTC spacer 
length: 39 repeater length: 24

35120   2095045 GATAATCTCTTATAGAATTGAAAG GCGAAAACAATAGCAGGCGAAATAGAAGATAAAA spacer length: 
34 repeater length: 24

35121   2095104 GATAATCTCTTATAGAATTGAAAG GCAATAGACAATATAAGGAAGAGCTTACCACCTAGAGG spacer 
length: 38 repeater length: 24

35122   2095167 GATAATCTCTTATAGAATTGAAAG CCTAGAGGCGTAGCGGGCTCACAAGAAAACATTAA spacer length: 
35 repeater length: 24

35123   2095227 GATAATCTCTTATAGAATTGAAAG AATGCCTGAAGCAATAACGCCCAAGTTACATGCTCTT spacer 
length: 37 repeater length: 24

35124   2095289 GATAATCTCTTATAGAATTGAAAG ATCCCGCTACGGCAATCCCTACGAATAGATCGGCATT spacer 
length: 37 repeater length: 24

35125   2095351 GATAATCTCTTATAGAATTGAAAG GTGTATAAGCACATTAGTAGGATTAGGCACGGTACAA spacer 
length: 37 repeater length: 24

35126   2095413 GATAATCTCTTATAGAATTGAAAG AATCACGAAAGCGATACTAAGGGCAATACAATACAAACAT spacer 
length: 40 repeater length: 24

35127   2095478 GATAATCTCTTATAGAATTGAAAG CTTATTTTGGTGTCAATAATCTGTATGTTGCCGTATTG spacer 
length: 38 repeater length: 24

35128   2095541 GATAATCTCTTATAGAATTGAAAG AGATTGTTTTATTAATACCAAGTAGACAATTATATATTT spacer 
length: 39 repeater length: 24

35129   2095605 GATAATCTCTTATAGAATTGAAAG CCAAAACATGTCACATGTGCCGATATTGATATTTACAA spacer 
length: 38 repeater length: 24

35130   2095668 GATAATCTCTTATAGAATTGAAAG AAATCTACCGATCAACGGACGAGGGGGAACGCTAAGA spacer 
length: 37 repeater length: 24

35131   2095730 GATAATCTCTTATAGAATTGAAAG GGGAGTTCCCATTCGATTTTGGGAACCCTCAAGCACAGTCTGT spacer 
length: 43 repeater length: 24

35132   2095798 GATAATCTCTTATAGAATTGAAAG TTGTGCGCCTAGAGTTGCTACGCCTTGTTTCCACACCTCA spacer 
length: 40 repeater length: 24

35133   2095863 GATAATCTCTTATAGAATTGAAAG CTAACTTGTTAAAGTTCTGTTGTAGCTCGTTAAGTTG spacer 
length: 37 repeater length: 24

35134   2095925 GATAATCTCTTATAGAATTGAAAG GTTCCAGCTAAGATGTTCTTTCCTGCAGTCTTTGT spacer length: 
35 repeater length: 24

35135   2095985 GATAATCTCTTATAGAATTGAAAG AACTAAGCCTTCACTAGGTGAGATAAAGAGCATAGCTA spacer 
length: 38 repeater length: 24

35136   2096048 GATAATCTCTTATAGAATTGAAAG ATCCGTTCTCCGTCCCGATCCGTACCGTTCTCTGTAC spacer 
length: 37 repeater length: 24

35137   2096110 GATAATCTCTTATAGAATTGAAAG AGCATAACTTCATCTTCTTCTACAACTTCGACAGCT spacer length: 
36 repeater length: 24

35138   2096171 GATAATCTCTTATAGAATTGAAAG TTAATTTATTGTCATCAAATCTATTTAGATACGCTAGTATT spacer 
length: 41 repeater length: 24

35139   2096237 GATAATCTCTTATAGAATTGAAAG ATATTTCTTCGAATGGGTTTTCTGTATCACCTTCTTCA spacer 
length: 38 repeater length: 24

35140   2096300 GATAATCTCTTATAGAATTGAAAG CATTTGTTATCAACTGTCCGGGTCCAGCGCTAGATGCGG spacer 



length: 39 repeater length: 24
35141   2096364 GATAATCTCTTATAGAATTGAAAG CAAAGTCAGAGCTGGACTATCGTAGACATCTATAAT spacer length: 

36 repeater length: 24
35142   2096425 GATAATCTCTTATAGAATTGAAAG ACGTAGCCTAGACTTGCTATAACTCCGTTGTATTGCC spacer 

length: 37 repeater length: 24
35143   2096487 GATAATCTCTTATAGAATTGAAAG ATACCAACAGCAACAACAAACTTATTCTTCGCTCATAC spacer 

length: 38 repeater length: 24
35144   2096550 GATAATCTCTTATAGAATTGAAAG ACGAACACACCCCTTAAAACTCTTTTTCCAACATTCACC spacer 

length: 39 repeater length: 24
35145   2096614 GATAATCTCTTATAGAATTGAAAG CAAAGTCAGAGCTGGACTATCGTAGACATCTATAATAGA spacer 

length: 39 repeater length: 24
35146   2096678 GATAATCTCTTATAGAATTGAAAG TCTTAGCGAACTTGCAAAATATTCCGACCAAAGCTAAT spacer 

length: 38 repeater length: 24
35147   2096741 GATAATCTCTTATAGAATTGAAAG TCAGGTGAGGAAGATGGTCTCCAAAACTACTGTTATTGG spacer 

length: 39 repeater length: 24
35148   2096805 GATAATCTCTTATAGAATTGAAAG GAGAGCTACAAACACGCTACCTAATAAAATTTCCAGATTGTA spacer 

length: 42 repeater length: 24
35149   2096872 GATAATCTCTTATAGAATTGAAAG ATACAGATTTCGTTATCCATATCCTACATGACTTTC spacer length: 

36 repeater length: 24
35150   2096933 GATAATCTCTTATAGAATTGAAAG ATACATCGATCTTGTAATTAGATATCCATTGACTGTTA spacer 

length: 38 repeater length: 24
35151   2096996 GATAATCTCTTATAGAATTGAAAG ATGGAATAGGCTCTCAACAGCAGTATAATTGGCAAGTAT spacer 

length: 39 repeater length: 24
35152   2097060 GATAATCTCTTATAGAATTGAAAG TCTACTCTTATAATTCCGTTACTTATCTTAACAGAGAAC spacer 

length: 39 repeater length: 24
35153   2097124 GATAATCTCTTATAGAATTGAAAG CGTTTCTATTGCAAGGTCTGAGATTTTTGGCCTGAGT spacer 

length: 37 repeater length: 24
35154   2097186 GATAATCTCTTATAGAATTGAAAG GTATTGAAACGCTTAAGGTCAGCTCTAATTCTGTACGGA spacer 

length: 39 repeater length: 24
35155   2097250 GATAATCTCTTATAGAATTGAAAG ATGTTACTAAGTAAGTTTAATAATATATTATAAAATGCCATAT spacer 

length: 43 repeater length: 24
35156   2097318 GATAATCTCTTATAGAATTGAAAG CTAAGCAGTGACTCACAGTTTAGACATTCACAAGTAT spacer 

length: 37 repeater length: 24
35157   2097380 GATAATCTCTTATAGAATTGAAAG TTCTAAGCGTGTAAAGATCTATCTGACAACACGAAACTAT spacer 

length: 40 repeater length: 24
35158   2097445 GATAATCTCTTATAGAATTGAAAG TTGAATATTGTACAAAGGAACGTTTAACCCTATAATAGA spacer 

length: 39 repeater length: 24
35159   2097509 GATAATCTCTTATAGAATTGAAAG CAATCCCATTCGTTTTACTCACTTCTAAGAACCTCG spacer length: 

36 repeater length: 24
35160   2097570 GATAATCTCTTATAGAATTGAAAG AGTCTCTGCATCATGATCCCTGCCCCAGCTAAGACGTTC spacer 

length: 39 repeater length: 24
35161   2097634 GATAATCTCTTATAGAATTGAAAG ACGATTTTCGGTGTGAATAATGTAAATTTGCAAGTATCT spacer 

length: 39 repeater length: 24
35162   2097698 GATAATCTCTTATAGAATTGAAAG GTCTTTATGGCCCTCTGGGTCTTTCCACCATTGAGAGG spacer 

length: 38 repeater length: 24
35163   2097761 GATAATCTCTTATAGAATTGAAAG TTATCCTCATTCTATCGGTGAGTGGAACAAATTGGGTAG spacer 

length: 39 repeater length: 24
35164   2097825 GATAATCTCTTATAGAATTGAAAG ATCGTTATGCTGTAAACTTCCCCGGTTCTCAATCCCGTT spacer 

length: 39 repeater length: 24
35165   2097889 GATAATCTCTTATAGAATTGAAAG AGTTAACAATACTTTATTGTCAAAGAAGCAAGGATATGC spacer 

length: 39 repeater length: 24
35166   2097953 GATAATCTCTTATAGAATTGAAAG TTCAAACTAGATCTAGAAGATTTCTATCGGCATCTTTACA spacer 

length: 40 repeater length: 24
35167   2098018 GATAATCTCTTATAGAATTGAAAG ACGATATGAAAGTTGCCAGAGCCTTAAACAGAATTGGTT spacer 

length: 39 repeater length: 24
35168   2098082 GATAATCTCTTATAGAATTGAAAG GCTTCTTGTCCCTGAACTCCTTCTTGAAATGGATTTAT spacer 

length: 38 repeater length: 24
35169   2098145 GATAATCTCTTATAGAATTGAAAG TTTCGTATAAGGACCAGAACGGCAATACCCAAACTG spacer length: 

36 repeater length: 24
35170   2098206 GATAATCTCTTATAGAATTGAAAG CTACTACATCATCCTCTACCACGCCAAGCCAACAAC spacer length: 

36 repeater length: 24
35171   2098267 GATAATCTCTTATAGAATTGAAAG ATCTAGCGTTGTCTCTGCCGTTATATATTTGAAAGTG spacer 

length: 37 repeater length: 24
35172   2098329 GATAATCTCTTATAGAATTGAAAG ATCGCTGATCCAGAACCACGTGGCGAATACAGGAAGAACT spacer 

length: 40 repeater length: 24
35173   2098394 GATAATCTCTTATAGAATTGAAAG ATCAAAAGTCCGCTATGGTCTAACGGTGTAAATAATTC spacer 

length: 38 repeater length: 24
35174   2098457 GATAATCTCTTATAGAATTGAAAG AATTGGATCCCTACGGTTGACGGATCACCGAAAGTG spacer length: 

36 repeater length: 24
35175   2098518 GATAATCTCTTATAGAATTGAAAG ATCATATTTTGAATTCTCTTATACAGAAATCTTTGATA spacer 

length: 38 repeater length: 24



35176   2098581 GATAATCTCTTATAGAATTGAAAG ATAGCTATATATGGAAATGTTCCAGACGCGGAATATGTTG spacer 
length: 40 repeater length: 24

35177   2098646 GATAATCTCTTATAGAATTGAAAG AAGCCTACACAGGATAGGATACTCAAATTATATGAAAA spacer 
length: 38 repeater length: 24

35178   2098709 GATAATCTCTTATAGAATTGAAAG TTTGCGCATTTACTTTTGTATGAGCTAGGCTATTTACATCA spacer 
length: 41 repeater length: 24

35179   2098775 GATAATCTCTTATAGAATTGAAAG CTGAAATATCCTTCAAATTGATTTGCCAATAAATTA spacer length: 
36 repeater length: 24

35180   2098836 GATAATCTCTTATAGAATTGAAAG TGTTCTGTCGTTACTGTCGTAAAGCACGTCCTATTA spacer length: 
36 repeater length: 24

35181   2098897 GATAATCTCTTATAGAATTGAAAG ACAGTGCAGAAGTCTAATCCAAATTATTCTACTTTAG spacer 
length: 37 repeater length: 24

35182   2098959 GATAATCTCTTATAGAATTGAAAG TCCTTGGAGATGTTGATGTTTTATACGGTATTATGTGA spacer 
length: 38 repeater length: 24

35183   2099022 GATAATCTCTTATAGAATTGAAAG GCACAATTCGCCAACGATTTCGGTTCGCTTTATACCT spacer 
length: 37 repeater length: 24

35184   2099084 GATAATCTCTTATAGAATTGAAAG CAAATTTCGGCGAAAATTGTACCGAATTTCGGCATTGCTG spacer 
length: 40 repeater length: 24

35185   2099149 GATAATCTCTTATAGAATTGAAAG AAGATCATGGTATTGATATTCAAAAACATTATTCAGAGT spacer 
length: 39 repeater length: 24

35186   2099213 GATAATCTCTTATAGAATTGAAAG ATTAGAAAAGTTTAAGATTACGCATGCAAATATGTTTTTGA spacer 
length: 41 repeater length: 24

35187   2099279 GATAATCTCTTATAGAATTGAAAG TTCTGTTTCGAAGAAAACCCGCCTCAGATTCATTATGG spacer 
length: 38 repeater length: 24

35188   2099342 GATAATCTCTTATAGAATTGAAAG AAATCAAACGGAAACTCCCCGGATATTATCATGTCTAA spacer 
length: 38 repeater length: 24

35189   2099405 GATAATCTCTTATAGAATTGAAAG CCTCATCGTAAACATGCAATCTTGCATATTCAGTGT spacer length: 
36 repeater length: 24

35190   2099466 GATAATCTCTTATAGAATTGAAAG GCGATATATGTTATAAGAGGAGAAGGGACTTTACCCCC spacer 
length: 38 repeater length: 24

35191   2099529 GATAATCTCTTATAGAATTGAAAG ATATACATCGCCGGTTTTATAGCAACTGCACAGCAACAAA spacer 
length: 40 repeater length: 24

35192   2099594 GATAATCTCTTATAGAATTGAAAG GAAGTTGCAAAAATTGCCAATGTTTTTTTCAAACGCG spacer 
length: 37 repeater length: 24

35193   2099656 GATAATCTCTTATAGAATTGAAAG ATTTATGATGAAAATAGGAAATTTTTCAGAAGAATTAT spacer 
length: 38 repeater length: 24

35194   2099719 GATAATCTCTTATAGAATTGAAAG AAAAGTTTAAATACCCGAAGCCACAAAGGTAAAAAT spacer length: 
36 repeater length: 24

35195   2099780 GATAATCTCTTATAGAATTGAAAG CGTTCTAGAGCTAAACGATGCATACGCGGTGGTACAACT spacer 
length: 39 repeater length: 24

35196   2099844 GATAATCTCTTATAGAATTGAAAG ATTCGGGGAAAACTTATGCATTATAAGAAGAAGAGATATT spacer 
length: 40 repeater length: 24

35197   2099909 GATAATCTCTTATAGAATTGAAAG TCAAATAAGGAACAACTCTGGGTAAGCCCACAATACGCA spacer 
length: 39 repeater length: 24

35198   2099973 GATAATCTCTTATAGAATTGAAAG CTTAGCGTCTCAACCTGAACCAAACTTCCTAGATCAA spacer 
length: 37 repeater length: 24

35199   2100035 GATAATCTCTTATAGAATTGAAAG TAAACTAGATCCTTATATTTCACGTAAATGTAAAGGG spacer 
length: 37 repeater length: 24

35200   2100097 GATAATCTCTTATAGAATTGAAAG TAAGGAGTAAGCTAGCACTAGCAATAGCGGTTGCAAT spacer 
length: 37 repeater length: 24

35201   2100159 GATAATCTCTTATAGAATTGAAAG TCACTCCAAGAGGCTGTAAAGTCCTTACAAGAAGAGG
35202   
35203   
35204   crispr 3
35205   2076496 CTTTCAATTCCTTTTAGGATTAATC GTCTACACCTCTTGCGTCTATTATGATATCATATTTGTCA spacer 

length: 40 repeater length: 25
35206   2076562 CTTTCAATTCCTTTTAGGATTAATC AAATACGTTTTCTCCATTGTCATATTGCGCATAAGTTG spacer 

length: 38 repeater length: 25
35207   2076626 CTTTCAATTCCTTTTAGGATTAATC ACCAAGTGAAACTTGGAATATATAACCAAAAAGATA spacer 

length: 36 repeater length: 25
35208   2076688 CTTTCAATTCCTTTTAGGATTAATC GATTCTTCAATAAAGCTGGTAATATACTTTGACAGAA spacer 

length: 37 repeater length: 25
35209   2076751 CTTTCAATTCCTTTTAGGATTAATC AGTAATAGAAACTCATTCAGAGTCTCTTCCAACCCGTAC spacer 

length: 39 repeater length: 25
35210   2076816 CTTTCAATTCCTTTTAGGATTAATC CGTGGTAGTGGTGGTAGTTGTTGTTGTTGTAGGC spacer length: 

34 repeater length: 25
35211   2076876 CTTTCAATTCCTTTTAGGATTAATC TAGTATAGTGTTACAGTTAAACGCTGTACCGAATAATG spacer 

length: 38 repeater length: 25
35212   2076940 CTTTCAATTCCTTTTAGGATTAATC TAGTATAGTGTTACAGTTAAACGCTGTACCGAATAATG spacer 

length: 38 repeater length: 25
35213   2077004 CTTTCAATTCCTTTTAGGATTAATC AAAATGTTTAATATTGGTGGAGTAGTTGATTTCGATAATA spacer 



length: 40 repeater length: 25
35214   2077070 CTTTCAATTCCTTTTAGGATTAATC AAGGGTAATAGAAAGCATGCCCATATCAGCAAGTTCTA spacer 

length: 38 repeater length: 25
35215   2077134 CTTTCAATTCCTTTTAGGATTAATC GTAAAATCCCCAACGCCACATACGTTATAAGGGAAGAT spacer 

length: 38 repeater length: 25
35216   2077198 CTTTCAATTCCTTTTAGGATTAATC CTAGTGTTAAAATATATTTCAAGCCTTACGATGAGA spacer 

length: 36 repeater length: 25
35217   2077260 CTTTCAATTCCTTTTAGGATTAATC CATGCATCAGTTCATCGTAGTTGAACTCAGCATGGA spacer 

length: 36 repeater length: 25
35218   2077322 CTTTCAATTCCTTTTAGGATTAATC CAAATCCATTCGAGGAAGTGTTAGAAGAGGTGTATGGTG spacer 

length: 39 repeater length: 25
35219   2077387 CTTTCAATTCCTTTTAGGATTAATC CAGAGGGAAAAAGTTTGCAGGAGATTTCAAGTATTAC spacer 

length: 37 repeater length: 25
35220   2077450 CTTTCAATTCCTTTTAGGATTAATC CAATATTAAATATTAGTGATTTGGTAATAACGAAAATAA spacer 

length: 39 repeater length: 25
35221   2077515 CTTTCAATTCCTTTTAGGATTAATC GAGTGAGACCATGATCATTAACACTGATATTACGGTAA spacer 

length: 38 repeater length: 25
35222   2077579 CTTTCAATTCCTTTTAGGATTAATC AACAAAACTTCACCAGTGATGGAACATTTGAATGTA spacer 

length: 36 repeater length: 25
35223   2077641 CTTTCAATTCCTTTTAGGATTAATC AAACCGCAAGCAATAATGTACTTACGATAAGGGTGATAC spacer 

length: 39 repeater length: 25
35224   2077706 CTTTCAATTCCTTTTAGGATTAATC ATATGATTATGAGCGATAAGAATGATGCAATATTAGATATA spacer 

length: 41 repeater length: 25
35225   2077773 CTTTCAATTCCTTTTAGGATTAATC GAATATACAGAGAATAGAGAATAGAGAACAGAGAACG spacer 

length: 37 repeater length: 25
35226   2077836 CTTTCAATTCCTTTTAGGATTAATC CCGTGATCAGATACAGTAACAGTCATGTTTTTATC spacer length: 

35 repeater length: 25
35227   2077897 CTTTCAATTCCTTTTAGGATTAATC CATGGAAACGGGAGGAGGGTGAGACAATGAAGGTTA spacer 

length: 36 repeater length: 25
35228   2077959 CTTTCAATTCCTTTTAGGATTAATC CACATCTTTAGAGGCGAACTACAGGGGGTACAGCAAC spacer 

length: 37 repeater length: 25
35229   2078022 CTTTCAATTCCTTTTAGGATTAATC GTAGTGTGAGTAGTGTAGTAGTAGTGGCCTGAATAAGTA spacer 

length: 39 repeater length: 25
35230   2078087 CTTTCAATTCCTTTTAGGATTAATC AAATTCTGCAAAGGTAACACAATTGACGAGGTAA spacer length: 

34 repeater length: 25
35231   2078147 CTTTCAATTCCTTTTAGGATTAATC CGGTTACGGGGACGTTTGGACATTTAGCAGCGCATCCCA spacer 

length: 39 repeater length: 25
35232   2078212 CTTTCAATTCCTTTTAGGATTAATC TCCCTTCCTCTCTTTCCGCTTTTGCTCGCTTCGTTTAAC spacer 

length: 39 repeater length: 25
35233   2078277 CTTTCAATTCCTTTTAGGATTAATC GGCATAACCGCTGCTTTCGGCTGCTGCTGCTAATTGGTCT spacer 

length: 40 repeater length: 25
35234   2078343 CTTTCAATTCCTTTTAGGATTAATC CCTTCAGCAAGTTGAAGATCTTAAGCGTTTCTTCATCT spacer 

length: 38 repeater length: 25
35235   2078407 CTTTCAATTCCTTTTAGGATTAATC ACGCTGAACGACGTAAACAAGCTCGCACAGAAGAAAA spacer 

length: 37 repeater length: 25
35236   2078470 CTTTCAATTCCTTTTAGGATTAATC AAGTCACTGAATTGTTGGACGAACTAACTGAAAAAATTA spacer 

length: 39 repeater length: 25
35237   2078535 CTTTCAATTCCTTTTAGGATTAATC GGCATTAGAATATGGGTAAAAACTTATAGCGACGAAG spacer 

length: 37 repeater length: 25
35238   2078598 CTTTCAATTCCTTTTAGGATTAATC TGAAGTACTTGTTAATGTTTCACCTCTAAAGAAGA spacer length: 

35 repeater length: 25
35239   2078659 CTTTCAATTCCTTTTAGGATTAATC TTTACCACCGCTCAGACTTCTTGAGATGTTTAAAAC spacer 

length: 36 repeater length: 25
35240   2078721 CTTTCAATTCCTTTTAGGATTAATC GAATTCTATCAAGTATTGCGGAAGTAAATACTTCATATTTATC spacer 

length: 43 repeater length: 25
35241   2078790 CTTTCAATTCCTTTTAGGATTAATC TCCACTTGGCATATCTTTGGCTGAAGTTCCTTGGTGT spacer 

length: 37 repeater length: 25
35242   2078853 CTTTCAATTCCTTTTAGGATTAATC CTTCAAGTTGATGAAGTTATAAAAATGTTTGAAGC spacer length: 

35 repeater length: 25
35243   2078914 CTTTCAATTCCTTTTAGGATTAATC CACATTAGCAAGAATCGTGCTAGCTACAGTTGGAT spacer length: 

35 repeater length: 25
35244   2078975 CTTTCAATTCCTTTTAGGATTAATC AACTTGGAAGAGTTTAGTGATAAAATCATGGAAATGTT spacer 

length: 38 repeater length: 25
35245   2079039 CTTTCAATTCCTTTTAGGATTAATC TGTTAATATTGCCGGTTCGGCTAGTGATATAGTGTGGTTC spacer 

length: 40 repeater length: 25
35246   2079105 CTTTCAATTCCTTTTAGGATTAATC GGTAATGGTCTGTATATTGTCTTTAAGTATTTA spacer length: 

33 repeater length: 25
35247   2079164 CTTTCAATTCCTTTTAGGATTAATC AGCACTAATTGCGAGATTTGAGGATGCCATCAGAAGTA spacer 

length: 38 repeater length: 25
35248   2079228 CTTTCAATTCCTTTTAGGATTAATC CAAGCTAAGATTGCGAGTACAAGCGATCACTTACACAAA spacer 

length: 39 repeater length: 25



35249   2079293 CTTTCAATTCCTTTTAGGATTAATC ACGCCGTTTCTCTATAGTTATTGAACCATGCAATATCAT spacer 
length: 39 repeater length: 25

35250   2079358 CTTTCAATTCCTTTTAGGATTAATC GGTGAAAAAGCATTCTAAAGCTATTCTTAGGCTTGCTAA
35251   
35252   
35253   crispr 4
35254   2054517 GATTAATCCCAAAAGGAATTGAAAG TCACATCCCTCACAATCCATAATGAAAATGTCGGCA spacer 

length: 36 repeater length: 25
35255   2054579 GATTAATCCCAAAAGGAATTGAAAG ATTTTAGCAATGCAATAGATCAACAATTGAAAGAAAC spacer 

length: 37 repeater length: 25
35256   2054642 GATTAATCCCAAAAGGAATTGAAAG ATTTTCATCTCTTGGATTGAAAATAAATGAATTTTCTT spacer 

length: 38 repeater length: 25
35257   2054706 GATTAATCCCAAAAGGAATTGAAAG TGTTTCACAAATTTCAAACTTGCAAACGCAACAATTAAAT spacer 

length: 40 repeater length: 25
35258   2054772 GATTAATCCCAAAAGGAATTGAAAG GTTTTTGGTCAAATATTTGGACAACACTTACAAGAATTG spacer 

length: 39 repeater length: 25
35259   2054837 GATTAATCCCAAAAGGAATTGAAAG TAGTCAACGACAAAGTGCTTAAAACCCGTGTTATACT spacer 

length: 37 repeater length: 25
35260   2054900 GATTAATCCCAAAAGGAATTGAAAG GCTGTAATAGTCGCAATAGCAAAAGCCGAAACAATGAG spacer 

length: 38 repeater length: 25
35261   2054964 GATTAATCCCAAAAGGAATTGAAAG CAATAGAATTTTTCTTAGTTGGCATTGACAAGTATAATTC spacer 

length: 40 repeater length: 25
35262   2055030 GATTAATCCCAAAAGGAATTGAAAG CAAAATTCCAAACTTTGGGAATTTCTAGTTTCCAAATTT spacer 

length: 39 repeater length: 25
35263   2055095 GATTAATCCCAAAAGGAATTGAAAG TTTAAACGCCTTGCAATGGTAGAAACATCAGTAGAAGA spacer 

length: 38 repeater length: 25
35264   2055159 GATTAATCCCAAAAGGAATTGAAAG CGCTTTCGACTGCGACAACTGTCGTTTGGCTCATTTGTTG spacer 

length: 40 repeater length: 25
35265   2055225 GATTAATCCCAAAAGGAATTGAAAG TTATTTCAAATACTATTATCTCCGCCATATGTTTACA spacer 

length: 37 repeater length: 25
35266   2055288 GATTAATCCCAAAAGGAATTGAAAG ATTATCTGCAATTTTAGCAACTGAGAGGGCAATAATT spacer 

length: 37 repeater length: 25
35267   2055351 GATTAATCCCAAAAGGAATTGAAAG TTTTTTCTTTAAAAGCTCTAGGCAGTTCATTTCTATTTC spacer 

length: 39 repeater length: 25
35268   2055416 GATTAATCCCAAAAGGAATTGAAAG CATGCCAAATTTGTAATCCCTAGCTTGCTGAACAAAAT spacer 

length: 38 repeater length: 25
35269   2055480 GATTAATCCCAAAAGGAATTGAAAG AGTACTGATAATCTGAAGGTATTGGACTAGAACCCATGAAGTT spacer 

length: 43 repeater length: 25
35270   2055549 GATTAATCCCAAAAGGAATTGAAAG GCTTTAACTTGGTACGCACTTTACGCCATGATAAAC spacer 

length: 36 repeater length: 25
35271   2055611 GATTAATCCCAAAAGGAATTGAAAG GAATTTTGTGTTACTGCAACGCCAAGATTTTCAAATGT spacer 

length: 38 repeater length: 25
35272   2055675 GATTAATCCCAAAAGGAATTGAAAG GTTGAATTTTTGCAACTGGTATGTTGTATTTTTGC spacer length: 

35 repeater length: 25
35273   2055736 GATTAATCCCAAAAGGAATTGAAAG AATTTGTTACACGGCTAGGATTTTTTTTCCTAGATGTACAA spacer 

length: 41 repeater length: 25
35274   2055803 GATTAATCCCAAAAGGAATTGAAAG TTCTAATCTTTTGCCCATTACTGCATCATATCTACTA spacer 

length: 37 repeater length: 25
35275   2055866 GATTAATCCCAAAAGGAATTGAAAG ATCTTTACCTTTATATAAATCTTGTTCGTAACAAATA spacer 

length: 37 repeater length: 25
35276   2055929 GATTAATCCCAAAAGGAATTGAAAG ACAAAACGAGGAGTTTATAGTAAAATCAACTATGAA spacer 

length: 36 repeater length: 25
35277   2055991 GATTAATCCCAAAAGGAATTGAAAG ATTATTTGAAGAGAGGGTGAGAGAAGCATGAAAA spacer length: 

34 repeater length: 25
35278   2056051 GATTAATCCCAAAAGGAATTGAAAG AACTACAACGAGGTGAGAAACGATGACTAAACGTT spacer length: 

35 repeater length: 25
35279   2056112 GATTAATCCCAAAAGGAATTGAAAG TTTAACCAGCATAACAGCATCTAAAAGAATGGGAATT spacer 

length: 37 repeater length: 25
35280   2056175 GATTAATCCCAAAAGGAATTGAAAG TAGATATATGGCGATGAATTGCATTAGTCAGTGGT spacer length: 

35 repeater length: 25
35281   2056236 GATTAATCCCAAAAGGAATTGAAAG ATTTTTAACGCTATGACGCTAGCCCTCATGTTAGCTTT spacer 

length: 38 repeater length: 25
35282   2056300 GATTAATCCCAAAAGGAATTGAAAG AAAGTTTGTTCTTCTGTTTCGTTTTGTTGTTCTGAC spacer 

length: 36 repeater length: 25
35283   2056362 GATTAATCCCAAAAGGAATTGAAAG CCCCTTTTGCCGTCTTTTTAGTTACCACAATGCACCA spacer 

length: 37 repeater length: 25
35284   2056425 GATTAATCCCAAAAGGAATTGAAAG CCGTATCCAGAAATAATTAACCAATCGCTTGTTTGTGA spacer 

length: 38 repeater length: 25
35285   2056489 GATTAATCCCAAAAGGAATTGAAAG AAATTAACGTAAAGAGGGAATTTCTCGCACCTATCA spacer 

length: 36 repeater length: 25
35286   2056551 GATTAATCCCAAAAGGAATTGAAAG GAATAAACATTGGTACTGTACTTTGTAGTACTGCATACGGT spacer 



length: 41 repeater length: 25
35287   2056618 GATTAATCCCAAAAGGAATTGAAAG GCATCTGTCGGCAACCTCACTTATTCACGTGGGGGTGC spacer 

length: 38 repeater length: 25
35288   2056682 GATTAATCCCAAAAGGAATTGAAAG TCTCTCAGAAACTCCCAACAAATTTGCTATTTGTTG spacer 

length: 36 repeater length: 25
35289   2056744 GATTAATCCCAAAAGGAATTGAAAG TGCAATTTGTTGAATTGAATAACCTTTTCTAATTAGTT spacer 

length: 38 repeater length: 25
35290   2056808 GATTAATCCCAAAAGGAATTGAAAG TTGAACTTGTAGAAATTGTTCATATGAAACAGCATAATTTT spacer 

length: 41 repeater length: 25
35291   2056875 GATTAATCCCAAAAGGAATTGAAAG TTTACAGTTAATGGAATTCCTTTTTGTGCATACAATAAC spacer 

length: 39 repeater length: 25
35292   2056940 GATTAATCCCAAAAGGAATTGAAAG CTCATTATTTCATCATAAAGATTATCCACTGCAAT spacer length: 

35 repeater length: 25
35293   2057001 GATTAATCCCAAAAGGAATTGAAAG ATGCATTCCACCTCTGTTTCTTCCTCTTTACGCATTTC spacer 

length: 38 repeater length: 25
35294   2057065 GATTAATCCCAAAAGGAATTGAAAG CTCTATATTCTACTATCCTCCCTCTCTGCTCTGGC spacer length: 

35 repeater length: 25
35295   2057126 GATTAATCCCAAAAGGAATTGAAAG ATCTCTGATTTCTCAGTTCTCTAATTCCGAATACTACA spacer 

length: 38 repeater length: 25
35296   2057190 GATTAATCCCAAAAGGAATTGAAAG TAAAACTGCTCAAAAATGCTAGAATTATAATTATGGCTAT spacer 

length: 40 repeater length: 25
35297   2057256 GATTAATCCCAAAAGGAATTGAAAG ATTTTGAATGTTACGACTCTCGTCATTTTTCCACCTCTTC spacer 

length: 40 repeater length: 25
35298   2057322 GATTAATCCCAAAAGGAATTGAAAG GGAGTAATCTTTCCAGTCAAAAGACTTTCAGCCCT spacer length: 

35 repeater length: 25
35299   2057383 GATTAATCCCAAAAGGAATTGAAAG TTTATAAGCTTCAATAGAGCTTTATCTTGAGCAAT spacer length: 

35 repeater length: 25
35300   2057444 GATTAATCCCAAAAGGAATTGAAAG ATAAATGGTACGTCTTCAGGCGGAAAGCCTTCCATTTG spacer 

length: 38 repeater length: 25
35301   2057508 GATTAATCCCAAAAGGAATTGAAAG ATATTACCTTGCTGGATAAAGTTAATGATTTCA spacer length: 

33 repeater length: 25
35302   2057567 GATTAATCCCAAAAGGAATTGAAAG ATCTTTAATAAATCCTCCTTTATTCTCATGTAATGCA spacer 

length: 37 repeater length: 25
35303   2057630 GATTAATCCCAAAAGGAATTGAAAG TTATATTACGATAAAAGTGCCAGATATGGTTGTTGGCAT spacer 

length: 39 repeater length: 25
35304   2057695 GATTAATCCCAAAAGGAATTGAAAG CCCACCAGAAAAAAAGAAGGGTGGGGGGCAAGGGCCCCG spacer 

length: 39 repeater length: 25
35305   2057760 GATTAATCCCAAAAGGAATTGAAAG GCATATATTATTGGCTGAGGTAAGGTCGGCATATCTGTC spacer 

length: 39 repeater length: 25
35306   2057825 GATTAATCCCAAAAGGAATTGAAAG CCATCCAAGCCTTGATTTGATATTCCTTTTAATGTCTG spacer 

length: 38 repeater length: 25
35307   2057889 GATTAATCCCAAAAGGAATTGAAAG TTCATTATCCTCAATTTTTTCTATACCCTTGTTGTTCAT spacer 

length: 39 repeater length: 25
35308   2057954 GATTAATCCCAAAAGGAATTGAAAG CCCCACTGGAATGCACCATTTCTTGCAAGTAATACATT spacer 

length: 38 repeater length: 25
35309   2058018 GATTAATCCCAAAAGGAATTGAAAG ATGCAGTTTGGCCTAAAGGAATATATACGTTAATGTCTG spacer 

length: 39 repeater length: 25
35310   2058083 GATTAATCCCAAAAGGAATTGAAAG CCATTATTCGGCACTGCATTTAATTGAAGCACTATAC spacer 

length: 37 repeater length: 25
35311   2058146 GATTAATCCCAAAAGGAATTGAAAG AATATTTTGAATATTTGTACACCCATATGAAAAACGCA spacer 

length: 38 repeater length: 25
35312   2058210 GATTAATCCCAAAAGGAATTGAAAG TATCTCTTATTCGTAAGGGTTAAAACAAAATTATCT spacer 

length: 36 repeater length: 25
35313   2058272 GATTAATCCCAAAAGGAATTGAAAG TTTTTATTTAAGAACACTGATGGAAAGATCTATA spacer length: 

34 repeater length: 25
35314   2058332 GATTAATCCCAAAAGGAATTGAAAG ACCCATATTGAAGAGTTTGAGCATAAAAATGATTCT spacer 

length: 36 repeater length: 25
35315   2058394 GATTAATCCCAAAAGGAATTGAAAG TGATTGCGTTACGTCACCATGGGGCTATTCGTTCTGA spacer 

length: 37 repeater length: 25
35316   2058457 GATTAATCCCAAAAGGAATTGAAAG TTAATGTGAAGAAAATTGTTAAACGCGTTTTGCGACAT spacer 

length: 38 repeater length: 25
35317   2058521 GATTAATCCCAAAAGGAATTGAAAG CACTACATCTATTGTTTTTCCTTTTGTAAGACATTCCTC spacer 

length: 39 repeater length: 25
35318   2058586 GATTAATCCCAAAAGGAATTGAAAG CTGTTATTACGTCTCTAATTGCCACGGGCTTAAAAAGCG spacer 

length: 39 repeater length: 25
35319   2058651 GATTAATCCCAAAAGGAATTGAAAG ATCAATTTACGCCTTTTAGAAATCCAATTTCAATTATT spacer 

length: 38 repeater length: 25
35320   2058715 GATTAATCCCAAAAGGAATTGAAAG GAAGCAATAGCCAACCCACAAAGCTGACACTATTCATTCGT spacer 

length: 41 repeater length: 25
35321   2058782 GATTAATCCCAAAAGGAATTGAAAG GTATTCAAAAGAGAACTGGGGGATTCAAGGTAATACC spacer 

length: 37 repeater length: 25



35322   2058845 GATTAATCCCAAAAGGAATTGAAAG CTCCGTAAGGCCCCCATACAGTAAAGTAGCAGTTT spacer length: 
35 repeater length: 25

35323   2058906 GATTAATCCCAAAAGGAATTGAAAG ATAGAAATATAAATCTCAGCAATTCTTGATATATTG spacer 
length: 36 repeater length: 25

35324   2058968 GATTAATCCCAAAAGGAATTGAAAG TCCGTTATCATGTTGACTGGAAATGCGTTTAATAG spacer length: 
35 repeater length: 25

35325   2059029 GATTAATCCCAAAAGGAATTGAAAG ACCCACAGCACATTGCCATATCCACTAAAATTATACTG spacer 
length: 38 repeater length: 25

35326   2059093 GATTAATCCCAAAAGGAATTGAAAG ATAAATATGTTAACGAATGTTGTAAATTGGTATTCGT spacer 
length: 37 repeater length: 25

35327   2059156 GATTAATCCCAAAAGGAATTGAAAG AAAGGAATAATAAGCATGAACCGGGGAGTTCACGCTT spacer 
length: 37 repeater length: 25

35328   2059219 GATTAATCCCAAAAGGAATTGAAAG TCAAACTCATGAAGCTACTGTAATCCATTTCACATAA spacer 
length: 37 repeater length: 25

35329   2059282 GATTAATCCCAAAAGGAATTGAAAG ATCATTTCGTGAAATTTTCGCAACAAACGAAAAAAAT spacer 
length: 37 repeater length: 25

35330   2059345 GATTAATCCCAAAAGGAATTGAAAG ATTATATTGATAAATTGATAAGAATGCCCGAAAATGATT spacer 
length: 39 repeater length: 25

35331   2059410 GATTAATCCCAAAAGGAATTGAAAG 
AAAAACTTTTCACATTCGACATTAAAAAATAAAATAATTTTGGATTAATCCCAAAAGAAATTGAAAGAATTCGTATACCTTAGTAG
TATTATCATCAATATTGTA spacer length: 105 repeater length: 25

35332   2059541 GATTAATCCCAAAAGGAATTGAAAG TTCTCAATTGCCTTTCCCACGATAACCTCAATCCAGTA spacer 
length: 38 repeater length: 25

35333   2059605 GATTAATCCCAAAAGGAATTGAAAG TCTACGTTGTTAAATTCATATACAGCTTGGCTCATA spacer 
length: 36 repeater length: 25

35334   2059667 GATTAATCCCAAAAGGAATTGAAAG ACGTATTTAAATTTTTTGGTAGTACTTTCCTTGTGTA spacer 
length: 37 repeater length: 25

35335   2059730 GATTAATCCCAAAAGGAATTGAAAG AGTATACAACAATGCAATAAGTGTTGATAGCTTTGCATCT spacer 
length: 40 repeater length: 25

35336   2059796 GATTAATCCCAAAAGGAATTGAAAG CGCTTCTCCGTCTTTTCAGTTATAATGCGTAAAAGCTTA spacer 
length: 39 repeater length: 25

35337   2059861 GATTAATCCCAAAAGGAATTGAAAG CAGCAAGAAGTTCACTCTCTACATCTTATGATTTCG spacer 
length: 36 repeater length: 25

35338   2059923 GATTAATCCCAAAAGGAATTGAAAG CGTTTTCGTCTGGATTATTTATTATCTCTAAGCCC spacer length: 
35 repeater length: 25

35339   2059984 GATTAATCCCAAAAGGAATTGAAAG ACCTTTATTTTAAGTCCTAGCCTCTTCCCTATCCA spacer length: 
35 repeater length: 25

35340   2060045 GATTAATCCCAAAAGGAATTGAAAG TTGTTTCACCTCCTTATTAAAAGCGACAGACGGTCGA spacer 
length: 37 repeater length: 25

35341   2060108 GATTAATCCCAAAAGGAATTGAAAG TCATTTCACTGTGTAGAGGTTGAACACCTAATTTTT spacer 
length: 36 repeater length: 25

35342   2060170 GATTAATCCCAAAAGGAATTGAAAG CTTTGATTGTCCGCTCTCGTTCTTTTCCACACTGAAGAT spacer 
length: 39 repeater length: 25

35343   2060235 GATTAATCCCAAAAGGAATTGAAAG AGCTTTATGACACTCATTATCATATACTCAAAATTAT spacer 
length: 37 repeater length: 25

35344   2060298 GATTAATCCCAAAAGGAATTGAAAG TCGATTTTTTTCGAGGATGGATTTGTTTCATGAAAGAGC spacer 
length: 39 repeater length: 25

35345   2060363 GATTAATCCCAAAAGGAATTGAAAG CAGCTCGACGATGACGAATACAAGATGCTGTATAATGC spacer 
length: 38 repeater length: 25

35346   2060427 GATTAATCCCAAAAGGAATTGAAAG TTTCTCAACTGATCCACGGCTTCAGAGAAGATGTTTGGA spacer 
length: 39 repeater length: 25

35347   2060492 GATTAATCCCAAAAGGAATTGAAAG GAACGAACATGGTAAGCCCTGAGGACCTTGAAAACGAT spacer 
length: 38 repeater length: 25

35348   2060556 GATTAATCCCAAAAGGAATTGAAAG CTCAGCAGATTTAAACTAACGATATTAATTGTACACACT spacer 
length: 39 repeater length: 25

35349   2060621 GATTAATCCCAAAAGGAATTGAAAG TTAAGTTGTTTTGCTCTATTTAAAACAAAAATAATCCA spacer 
length: 38 repeater length: 25

35350   2060685 GATTAATCCCAAAAGGAATTGAAAG CAAGTGCAATAGCAAACTACTACTAAATATAACATATA spacer 
length: 38 repeater length: 25

35351   2060749 GATTAATCCCAAAAGGAATTGAAAG CTATATGGGGTCAGGGTGGAACTAAAATCGTGGCTTT spacer 
length: 37 repeater length: 25

35352   2060812 GATTAATCCCAAAAGGAATTGAAAG CTTACTTAAGCCTAATATCTCCGCAACTTCATCAATAG spacer 
length: 38 repeater length: 25

35353   2060876 GATTAATCCCAAAAGGAATTGAAAG GAACTCTCTATTGCTGACGAACTAAGAGAAAATTGTTTCA spacer 
length: 40 repeater length: 25

35354   2060942 GATTAATCCCAAAAGGAATTGAAAG TCTAACAATGAATCTGTCATAAAGTGCCCGCAACTCT spacer 
length: 37 repeater length: 25

35355   2061005 GATTAATCCCAAAAGGAATTGAAAG AGATTATCAATCAAGTGATAGAGATATTGCAATTT spacer length: 
35 repeater length: 25

35356   2061066 GATTAATCCCAAAAGGAATTGAAAG TGTTAGATACGGCAAGGCAAAGATTACAAACAAGGATG spacer 
length: 38 repeater length: 25



35357   2061130 GATTAATCCCAAAAGGAATTGAAAG AAAATGGTGCTTATCGCTATTAGGTAGTCGGCGTTGTT spacer 
length: 38 repeater length: 25

35358   2061194 GATTAATCCCAAAAGGAATTGAAAG ACTACTCTTACTTTTTGCATTCCTTTTGGAGTAGG spacer length: 
35 repeater length: 25

35359   2061255 GATTAATCCCAAAAGGAATTGAAAG TATTTACGTGCATAAAGAACATACCTCCAGCGCCTCCT spacer 
length: 38 repeater length: 25

35360   2061319 GATTAATCCCAAAAGGAATTGAAAG TCGTAAACTTGAAACTGACCCGTATATCCGAATTTA spacer 
length: 36 repeater length: 25

35361   2061381 GATTAATCCCAAAAGGAATTGAAAG GTATTATTCTCATAATAGGAACCGCCCTAGTGTATGCT spacer 
length: 38 repeater length: 25

35362   2061445 GATTAATCCCAAAAGGAATTGAAAG CGTGATTACATGGAACATTACTTTTCCACCGAATAT spacer 
length: 36 repeater length: 25

35363   2061507 GATTAATCCCAAAAGGAATTGAAAG TTTATGTTTTCGAGTTCTTCTGGTCTTAACATCACTCT spacer 
length: 38 repeater length: 25

35364   2061571 GATTAATCCCAAAAGGAATTGAAAG GTCAGTTATACGCTACATATGAAAAGATAAATGAA spacer length: 
35 repeater length: 25

35365   2061632 GATTAATCCCAAAAGGAATTGAAAG ATCTCTCTTAGTTTTGTCAAAGCTTCTGACCCGCTCC spacer 
length: 37 repeater length: 25

35366   2061695 GATTAATCCCAAAAGGAATTGAAAG TCTATCTTTATTGTTACAACTTTTGCATACGACATAATT spacer 
length: 39 repeater length: 25

35367   2061760 GATTAATCCCAAAAGGAATTGAAAG TCCTCTATCATCTCCTTTAAGCACTGTGTAATCTCACT spacer 
length: 38 repeater length: 25

35368   2061824 GATTAATCCCAAAAGGAATTGAAAG TAATACTGCAGTAACGGTACAAGTCATTGACAGCGC spacer 
length: 36 repeater length: 25

35369   2061886 GATTAATCCCAAAAGGAATTGAAAG GGTATTCAGTAAATTCATGCTATAGTCAATTTCTTA
35370   
35371   
35372   crispr 5
35373   1993908 TGATGAGAGAATAACTAAATTGGAGGAG 

TCTACGAAGAAGTTGGAGCAAGCTGTACAAGAGCTTATTGAGGCTCAGAAAAAAC spacer length: 55 repeater 
length: 28

35374   1993992 TGATGAGAGAATAACTAAATTGGAGGAG 
TCTATACAGAAATTGGTTGATGCTCAAAGAAGGGCGGAAGAAAGAATAGCGAAGCTTGAAAATGCAGTGGAGCAACTGGTTGAGGC
GCAAAAGAGGA spacer length: 97 repeater length: 28

35375   1994118 TGATGAGAGAATAACTAAATTGGAGGAG 
TCAAGTCGAAGATTGCACTAGAGTCAAAAGGTATCATTTCTTTCTTTCCTTCATTTCTTTAACTCTCCGACTACTTCATCAGTATT
GATTTTTACTA

35376   
35377   
35378   crispr 6
35379   2355993 ACAAGGTGAAGCCATTGTATCACTCCAAGAAGAGGTGAA 

GAGACATGGGGATGCGATAGTTTCACTCCAAGAAGAGGTGAAGAGACAAGGTGAAGCCATTGTATCACTCCAGAAGACTGTTGAAA
 spacer length: 86 repeater length: 39

35380   2356119 ACAAGGTGAAGCCATTGTATCACTCCAAGAAGAGGTGAA 
GAGACATGGGGATGCGATAGTTTCACTCCAAGAGGCTGTAAAGTCCTTACAAGAAGAGGTGAAGA spacer length: 65 
repeater length: 39

35381   2356224 ACAAGGTGAAGCCATTGTATCACTCCAAGAAGAGGTGAA 
GAAGTCCATTAGTACTTCCCCCCAAGGAGGTTGGAGAGAGGGAGAAAAAGAGTCGTTTGAGAGGT

35382   
35383   
35384   GCA_003852215.1_ASM385221v1_genomic.fna(findCrispr):
35385   START       REPEAT                           

SPACER                                             
35386   crispr 1
35387   2499490 GATAATCTACTATAGAATTGAAAG ATACTGCAAGCGAATTGGCGGAAAATTGGCAGCGACGT spacer 

length: 38 repeater length: 24
35388   2499553 GATAATCTACTATAGAATTGAAAG TTATCTAATTTTAATAATCAAGGAAATTCATTAACTCAAAT spacer 

length: 41 repeater length: 24
35389   2499619 GATAATCTACTATAGAATTGAAAG CCCATTCATCTCTTTCTTTGCAGCTTTGTTCTAGCATT spacer 

length: 38 repeater length: 24
35390   2499682 GATAATCTACTATAGAATTGAAAG TGGTAAATAGCTCTGTTAGGCCCAGTTATTCCATATTCTG spacer 

length: 40 repeater length: 24
35391   2499747 GATAATCTACTATAGAATTGAAAG ATTTTCTAATATATCTAATTCACTCTGCGTATCATTATGGATA spacer 

length: 43 repeater length: 24
35392   2499815 GATAATCTACTATAGAATTGAAAG CCCGCCCAGCCAGACTGTTTTCAGCCCAAACCGGCTAAT spacer 

length: 39 repeater length: 24
35393   2499879 GATAATCTACTATAGAATTGAAAG TCACTCCAAGAAGAGGTGAAAAAGCATTCTAAAGCTATT
35394   
35395   
35396   crispr 2
35397   2092271 GATAATCTCTTATAGAATTGAAAG TTTGTAAAACGTATAAGTCCCGTTAATGAGAAGACGG spacer 



length: 37 repeater length: 24
35398   2092333 GATAATCTCTTATAGAATTGAAAG CAACGCCAACTCCGCCAATTTCCGCATTGATGTTCGCTG spacer 

length: 39 repeater length: 24
35399   2092397 GATAATCTCTTATAGAATTGAAAG TCTTCAAACTTCCCACGGCACAACGGAGGCATGCAAATTAT spacer 

length: 41 repeater length: 24
35400   2092463 GATAATCTCTTATAGAATTGAAAG GTAGTAAGCTTTCCTTCTTTATCCTCTAGACCGCTGTAG spacer 

length: 39 repeater length: 24
35401   2092527 GATAATCTCTTATAGAATTGAAAG AGCAATGTACGAACCACCACCTGCTCCAGTACTGTTC spacer 

length: 37 repeater length: 24
35402   2092589 GATAATCTCTTATAGAATTGAAAG GAACTGTCGTGGTGTTCATGAAATATGGGTATGCATAT spacer 

length: 38 repeater length: 24
35403   2092652 GATAATCTCTTATAGAATTGAAAG GCAAAGAGTCCATTCAATAACACATATTTTGCACATAA spacer 

length: 38 repeater length: 24
35404   2092715 GATAATCTCTTATAGAATTGAAAG AACATCCTGATCTATACTACCCCTAATCTTTCTGTAGC spacer 

length: 38 repeater length: 24
35405   2092778 GATAATCTCTTATAGAATTGAAAG ATCTGGATGAGCTGTTGATCGGAGACATTAGTTAGGTC spacer 

length: 38 repeater length: 24
35406   2092841 GATAATCTCTTATAGAATTGAAAG CAGTCTGACTCTGAGTTGGCGAATTATTATGAGAAGCTA spacer 

length: 39 repeater length: 24
35407   2092905 GATAATCTCTTATAGAATTGAAAG CTATCCCCAAATCATTCTGCCTAATGCGTCAGGAGGGA spacer 

length: 38 repeater length: 24
35408   2092968 GATAATCTCTTATAGAATTGAAAG ACCACGAGCACGACCTCAAATATAACACCGCCAAAAAT spacer 

length: 38 repeater length: 24
35409   2093031 GATAATCTCTTATAGAATTGAAAG TATCTTCCAGATGTCTCAGAAACGCCTTAAAATTATTGA spacer 

length: 39 repeater length: 24
35410   2093095 GATAATCTCTTATAGAATTGAAAG TACATTAGACCCTAGTTGGTTTATCGCTGGTAACGTC spacer 

length: 37 repeater length: 24
35411   2093157 GATAATCTCTTATAGAATTGAAAG ACACTTAGCGACATAAAAACCGCACTGACTTACAATTAC spacer 

length: 39 repeater length: 24
35412   2093221 GATAATCTCTTATAGAATTGAAAG CGACATACATATATATGCATTTCCGTGGGAGTGTTACAA spacer 

length: 39 repeater length: 24
35413   2093285 GATAATCTCTTATAGAATTGAAAG ACATATGGTTGGTCTCCAACATTTGGTGAGTATATC spacer length: 

36 repeater length: 24
35414   2093346 GATAATCTCTTATAGAATTGAAAG GCTTCTACCACGATCGTATAGTATTTCTTCCCTATCT spacer 

length: 37 repeater length: 24
35415   2093408 GATAATCTCTTATAGAATTGAAAG ACTTAAGACATTAAACGTTGCCCTAGGTGAACTAGGCA spacer 

length: 38 repeater length: 24
35416   2093471 GATAATCTCTTATAGAATTGAAAG AAACAAACGAGGTTAATTATTCTTAACTGTATCGTGA spacer 

length: 37 repeater length: 24
35417   2093533 GATAATCTCTTATAGAATTGAAAG CCTGGGACAAGTTCTGTTGTAGCTGAGGAGAAACGTA spacer 

length: 37 repeater length: 24
35418   2093595 GATAATCTCTTATAGAATTGAAAG TCTGATAGCACCAGACAAGTAAAAGCGTATATCCTAGTCA spacer 

length: 40 repeater length: 24
35419   2093660 GATAATCTCTTATAGAATTGAAAG AACATATTCTGGTACGGGTTCGCCATCTGGTACACCAT spacer 

length: 38 repeater length: 24
35420   2093723 GATAATCTCTTATAGAATTGAAAG TTTCTGTATTTTCTCGCCCTTCTAGCTAAATTTTCTAA spacer 

length: 38 repeater length: 24
35421   2093786 GATAATCTCTTATAGAATTGAAAG AGACGCTGATGATAAGCTGTCTAAGAAGGTTTCAAG spacer length: 

36 repeater length: 24
35422   2093847 GATAATCTCTTATAGAATTGAAAG CATCCATTTCCGGTACACGATCCCACGTTTGTGTAGT spacer 

length: 37 repeater length: 24
35423   2093909 GATAATCTCTTATAGAATTGAAAG ACATCGCAAGCGATCTATTGTTCAGTCTATTCCTGGCGG spacer 

length: 39 repeater length: 24
35424   2093973 GATAATCTCTTATAGAATTGAAAG AACTCCTTTGCAATCCTATATCTAGTGTAGCCGTCTA spacer 

length: 37 repeater length: 24
35425   2094035 GATAATCTCTTATAGAATTGAAAG CTGCTCCATCAAACGGCCCCGTGAGGGATACTATGA spacer length: 

36 repeater length: 24
35426   2094096 GATAATCTCTTATAGAATTGAAAG AATTTGAACATAATTCGGCCTCGTCAGTTTTCCACAGAT spacer 

length: 39 repeater length: 24
35427   2094160 GATAATCTCTTATAGAATTGAAAG TCCCTAACTTAGGTTGGGGTAAAGAAATAGAACATAGA spacer 

length: 38 repeater length: 24
35428   2094223 GATAATCTCTTATAGAATTGAAAG TTTACTGACAACGCCATCATACTTACTAGCCCAACTA spacer 

length: 37 repeater length: 24
35429   2094285 GATAATCTCTTATAGAATTGAAAG GTCCATTCTCCATTTATCTCAACCTTATCACAAATTTGG spacer 

length: 39 repeater length: 24
35430   2094349 GATAATCTCTTATAGAATTGAAAG TCAGTTCTAGAAAGAATTATTAGCATTAGATCTTCTAGAC spacer 

length: 40 repeater length: 24
35431   2094414 GATAATCTCTTATAGAATTGAAAG CTCTCTATCCCAGATGGAATTCCAAAGGATCAAGCA spacer length: 

36 repeater length: 24
35432   2094475 GATAATCTCTTATAGAATTGAAAG ATCTGAATTTCCTCAGCTTCCATTGCATAATTTATTCT spacer 

length: 38 repeater length: 24



35433   2094538 GATAATCTCTTATAGAATTGAAAG TATTTACCTTAATATTATGTATAATAGATAAGAGCTCCC spacer 
length: 39 repeater length: 24

35434   2094602 GATAATCTCTTATAGAATTGAAAG ACTATGGACCTACTACAGGGCCTATCTGACTTTCTGT spacer 
length: 37 repeater length: 24

35435   2094664 GATAATCTCTTATAGAATTGAAAG TTATTGTCAGAAAAAGAAATTATACTCCGATTAATAG spacer 
length: 37 repeater length: 24

35436   2094726 GATAATCTCTTATAGAATTGAAAG GTCAAAATTGCCCAACCGAACGTTAGCAAAAATGCAGCA spacer 
length: 39 repeater length: 24

35437   2094790 GATAATCTCTTATAGAATTGAAAG TCCCTTTCAGATTTGCAATATGTTAGAGCGAGCTTCGCAA spacer 
length: 40 repeater length: 24

35438   2094855 GATAATCTCTTATAGAATTGAAAG GCTGAATTGTAAAATTACGTTTATTACTTTCAGTCAAC spacer 
length: 38 repeater length: 24

35439   2094918 GATAATCTCTTATAGAATTGAAAG GTTTTATTTATAAACGGCGGGTCTAGATAAAATACAGT spacer 
length: 38 repeater length: 24

35440   2094981 GATAATCTCTTATAGAATTGAAAG TCACTCTTTCAGTCATCATTCTCTTTGCTGAGATTGCTC spacer 
length: 39 repeater length: 24

35441   2095045 GATAATCTCTTATAGAATTGAAAG GCGAAAACAATAGCAGGCGAAATAGAAGATAAAA spacer length: 
34 repeater length: 24

35442   2095104 GATAATCTCTTATAGAATTGAAAG GCAATAGACAATATAAGGAAGAGCTTACCACCTAGAGG spacer 
length: 38 repeater length: 24

35443   2095167 GATAATCTCTTATAGAATTGAAAG CCTAGAGGCGTAGCGGGCTCACAAGAAAACATTAA spacer length: 
35 repeater length: 24

35444   2095227 GATAATCTCTTATAGAATTGAAAG AATGCCTGAAGCAATAACGCCCAAGTTACATGCTCTT spacer 
length: 37 repeater length: 24

35445   2095289 GATAATCTCTTATAGAATTGAAAG ATCCCGCTACGGCAATCCCTACGAATAGATCGGCATT spacer 
length: 37 repeater length: 24

35446   2095351 GATAATCTCTTATAGAATTGAAAG GTGTATAAGCACATTAGTAGGATTAGGCACGGTACAA spacer 
length: 37 repeater length: 24

35447   2095413 GATAATCTCTTATAGAATTGAAAG AATCACGAAAGCGATACTAAGGGCAATACAATACAAACAT spacer 
length: 40 repeater length: 24

35448   2095478 GATAATCTCTTATAGAATTGAAAG CTTATTTTGGTGTCAATAATCTGTATGTTGCCGTATTG spacer 
length: 38 repeater length: 24

35449   2095541 GATAATCTCTTATAGAATTGAAAG AGATTGTTTTATTAATACCAAGTAGACAATTATATATTT spacer 
length: 39 repeater length: 24

35450   2095605 GATAATCTCTTATAGAATTGAAAG CCAAAACATGTCACATGTGCCGATATTGATATTTACAA spacer 
length: 38 repeater length: 24

35451   2095668 GATAATCTCTTATAGAATTGAAAG AAATCTACCGATCAACGGACGAGGGGGAACGCTAAGA spacer 
length: 37 repeater length: 24

35452   2095730 GATAATCTCTTATAGAATTGAAAG GGGAGTTCCCATTCGATTTTGGGAACCCTCAAGCACAGTCTGT spacer 
length: 43 repeater length: 24

35453   2095798 GATAATCTCTTATAGAATTGAAAG TTGTGCGCCTAGAGTTGCTACGCCTTGTTTCCACACCTCA spacer 
length: 40 repeater length: 24

35454   2095863 GATAATCTCTTATAGAATTGAAAG CTAACTTGTTAAAGTTCTGTTGTAGCTCGTTAAGTTG spacer 
length: 37 repeater length: 24

35455   2095925 GATAATCTCTTATAGAATTGAAAG GTTCCAGCTAAGATGTTCTTTCCTGCAGTCTTTGT spacer length: 
35 repeater length: 24

35456   2095985 GATAATCTCTTATAGAATTGAAAG AACTAAGCCTTCACTAGGTGAGATAAAGAGCATAGCTA spacer 
length: 38 repeater length: 24

35457   2096048 GATAATCTCTTATAGAATTGAAAG ATCCGTTCTCCGTCCCGATCCGTACCGTTCTCTGTAC spacer 
length: 37 repeater length: 24

35458   2096110 GATAATCTCTTATAGAATTGAAAG AGCATAACTTCATCTTCTTCTACAACTTCGACAGCT spacer length: 
36 repeater length: 24

35459   2096171 GATAATCTCTTATAGAATTGAAAG TTAATTTATTGTCATCAAATCTATTTAGATACGCTAGTATT spacer 
length: 41 repeater length: 24

35460   2096237 GATAATCTCTTATAGAATTGAAAG ATATTTCTTCGAATGGGTTTTCTGTATCACCTTCTTCA spacer 
length: 38 repeater length: 24

35461   2096300 GATAATCTCTTATAGAATTGAAAG CATTTGTTATCAACTGTCCGGGTCCAGCGCTAGATGCGG spacer 
length: 39 repeater length: 24

35462   2096364 GATAATCTCTTATAGAATTGAAAG CAAAGTCAGAGCTGGACTATCGTAGACATCTATAAT spacer length: 
36 repeater length: 24

35463   2096425 GATAATCTCTTATAGAATTGAAAG ACGTAGCCTAGACTTGCTATAACTCCGTTGTATTGCC spacer 
length: 37 repeater length: 24

35464   2096487 GATAATCTCTTATAGAATTGAAAG ATACCAACAGCAACAACAAACTTATTCTTCGCTCATAC spacer 
length: 38 repeater length: 24

35465   2096550 GATAATCTCTTATAGAATTGAAAG ACGAACACACCCCTTAAAACTCTTTTTCCAACATTCACC spacer 
length: 39 repeater length: 24

35466   2096614 GATAATCTCTTATAGAATTGAAAG CAAAGTCAGAGCTGGACTATCGTAGACATCTATAATAGA spacer 
length: 39 repeater length: 24

35467   2096678 GATAATCTCTTATAGAATTGAAAG TCTTAGCGAACTTGCAAAATATTCCGACCAAAGCTAAT spacer 
length: 38 repeater length: 24

35468   2096741 GATAATCTCTTATAGAATTGAAAG TCAGGTGAGGAAGATGGTCTCCAAAACTACTGTTATTGG spacer 



length: 39 repeater length: 24
35469   2096805 GATAATCTCTTATAGAATTGAAAG GAGAGCTACAAACACGCTACCTAATAAAATTTCCAGATTGTA spacer 

length: 42 repeater length: 24
35470   2096872 GATAATCTCTTATAGAATTGAAAG ATACAGATTTCGTTATCCATATCCTACATGACTTTC spacer length: 

36 repeater length: 24
35471   2096933 GATAATCTCTTATAGAATTGAAAG ATACATCGATCTTGTAATTAGATATCCATTGACTGTTA spacer 

length: 38 repeater length: 24
35472   2096996 GATAATCTCTTATAGAATTGAAAG ATGGAATAGGCTCTCAACAGCAGTATAATTGGCAAGTAT spacer 

length: 39 repeater length: 24
35473   2097060 GATAATCTCTTATAGAATTGAAAG TCTACTCTTATAATTCCGTTACTTATCTTAACAGAGAAC spacer 

length: 39 repeater length: 24
35474   2097124 GATAATCTCTTATAGAATTGAAAG CGTTTCTATTGCAAGGTCTGAGATTTTTGGCCTGAGT spacer 

length: 37 repeater length: 24
35475   2097186 GATAATCTCTTATAGAATTGAAAG GTATTGAAACGCTTAAGGTCAGCTCTAATTCTGTACGGA spacer 

length: 39 repeater length: 24
35476   2097250 GATAATCTCTTATAGAATTGAAAG ATGTTACTAAGTAAGTTTAATAATATATTATAAAATGCCATAT spacer 

length: 43 repeater length: 24
35477   2097318 GATAATCTCTTATAGAATTGAAAG CTAAGCAGTGACTCACAGTTTAGACATTCACAAGTAT spacer 

length: 37 repeater length: 24
35478   2097380 GATAATCTCTTATAGAATTGAAAG TTCTAAGCGTGTAAAGATCTATCTGACAACACGAAACTAT spacer 

length: 40 repeater length: 24
35479   2097445 GATAATCTCTTATAGAATTGAAAG TTGAATATTGTACAAAGGAACGTTTAACCCTATAATAGA spacer 

length: 39 repeater length: 24
35480   2097509 GATAATCTCTTATAGAATTGAAAG CAATCCCATTCGTTTTACTCACTTCTAAGAACCTCG spacer length: 

36 repeater length: 24
35481   2097570 GATAATCTCTTATAGAATTGAAAG AGTCTCTGCATCATGATCCCTGCCCCAGCTAAGACGTTC spacer 

length: 39 repeater length: 24
35482   2097634 GATAATCTCTTATAGAATTGAAAG ACGATTTTCGGTGTGAATAATGTAAATTTGCAAGTATCT spacer 

length: 39 repeater length: 24
35483   2097698 GATAATCTCTTATAGAATTGAAAG GTCTTTATGGCCCTCTGGGTCTTTCCACCATTGAGAGG spacer 

length: 38 repeater length: 24
35484   2097761 GATAATCTCTTATAGAATTGAAAG TTATCCTCATTCTATCGGTGAGTGGAACAAATTGGGTAG spacer 

length: 39 repeater length: 24
35485   2097825 GATAATCTCTTATAGAATTGAAAG ATCGTTATGCTGTAAACTTCCCCGGTTCTCAATCCCGTT spacer 

length: 39 repeater length: 24
35486   2097889 GATAATCTCTTATAGAATTGAAAG AGTTAACAATACTTTATTGTCAAAGAAGCAAGGATATGC spacer 

length: 39 repeater length: 24
35487   2097953 GATAATCTCTTATAGAATTGAAAG TTCAAACTAGATCTAGAAGATTTCTATCGGCATCTTTACA spacer 

length: 40 repeater length: 24
35488   2098018 GATAATCTCTTATAGAATTGAAAG ACGATATGAAAGTTGCCAGAGCCTTAAACAGAATTGGTT spacer 

length: 39 repeater length: 24
35489   2098082 GATAATCTCTTATAGAATTGAAAG GCTTCTTGTCCCTGAACTCCTTCTTGAAATGGATTTAT spacer 

length: 38 repeater length: 24
35490   2098145 GATAATCTCTTATAGAATTGAAAG TTTCGTATAAGGACCAGAACGGCAATACCCAAACTG spacer length: 

36 repeater length: 24
35491   2098206 GATAATCTCTTATAGAATTGAAAG CTACTACATCATCCTCTACCACGCCAAGCCAACAAC spacer length: 

36 repeater length: 24
35492   2098267 GATAATCTCTTATAGAATTGAAAG ATCTAGCGTTGTCTCTGCCGTTATATATTTGAAAGTG spacer 

length: 37 repeater length: 24
35493   2098329 GATAATCTCTTATAGAATTGAAAG ATCGCTGATCCAGAACCACGTGGCGAATACAGGAAGAACT spacer 

length: 40 repeater length: 24
35494   2098394 GATAATCTCTTATAGAATTGAAAG ATCAAAAGTCCGCTATGGTCTAACGGTGTAAATAATTC spacer 

length: 38 repeater length: 24
35495   2098457 GATAATCTCTTATAGAATTGAAAG AATTGGATCCCTACGGTTGACGGATCACCGAAAGTG spacer length: 

36 repeater length: 24
35496   2098518 GATAATCTCTTATAGAATTGAAAG ATCATATTTTGAATTCTCTTATACAGAAATCTTTGATA spacer 

length: 38 repeater length: 24
35497   2098581 GATAATCTCTTATAGAATTGAAAG ATAGCTATATATGGAAATGTTCCAGACGCGGAATATGTTG spacer 

length: 40 repeater length: 24
35498   2098646 GATAATCTCTTATAGAATTGAAAG AAGCCTACACAGGATAGGATACTCAAATTATATGAAAA spacer 

length: 38 repeater length: 24
35499   2098709 GATAATCTCTTATAGAATTGAAAG TTTGCGCATTTACTTTTGTATGAGCTAGGCTATTTACATCA spacer 

length: 41 repeater length: 24
35500   2098775 GATAATCTCTTATAGAATTGAAAG CTGAAATATCCTTCAAATTGATTTGCCAATAAATTA spacer length: 

36 repeater length: 24
35501   2098836 GATAATCTCTTATAGAATTGAAAG TGTTCTGTCGTTACTGTCGTAAAGCACGTCCTATTA spacer length: 

36 repeater length: 24
35502   2098897 GATAATCTCTTATAGAATTGAAAG ACAGTGCAGAAGTCTAATCCAAATTATTCTACTTTAG spacer 

length: 37 repeater length: 24
35503   2098959 GATAATCTCTTATAGAATTGAAAG TCCTTGGAGATGTTGATGTTTTATACGGTATTATGTGA spacer 

length: 38 repeater length: 24



35504   2099022 GATAATCTCTTATAGAATTGAAAG GCACAATTCGCCAACGATTTCGGTTCGCTTTATACCT spacer 
length: 37 repeater length: 24

35505   2099084 GATAATCTCTTATAGAATTGAAAG CAAATTTCGGCGAAAATTGTACCGAATTTCGGCATTGCTG spacer 
length: 40 repeater length: 24

35506   2099149 GATAATCTCTTATAGAATTGAAAG AAGATCATGGTATTGATATTCAAAAACATTATTCAGAGT spacer 
length: 39 repeater length: 24

35507   2099213 GATAATCTCTTATAGAATTGAAAG ATTAGAAAAGTTTAAGATTACGCATGCAAATATGTTTTTGA spacer 
length: 41 repeater length: 24

35508   2099279 GATAATCTCTTATAGAATTGAAAG TTCTGTTTCGAAGAAAACCCGCCTCAGATTCATTATGG spacer 
length: 38 repeater length: 24

35509   2099342 GATAATCTCTTATAGAATTGAAAG AAATCAAACGGAAACTCCCCGGATATTATCATGTCTAA spacer 
length: 38 repeater length: 24

35510   2099405 GATAATCTCTTATAGAATTGAAAG CCTCATCGTAAACATGCAATCTTGCATATTCAGTGT spacer length: 
36 repeater length: 24

35511   2099466 GATAATCTCTTATAGAATTGAAAG GCGATATATGTTATAAGAGGAGAAGGGACTTTACCCCC spacer 
length: 38 repeater length: 24

35512   2099529 GATAATCTCTTATAGAATTGAAAG ATATACATCGCCGGTTTTATAGCAACTGCACAGCAACAAA spacer 
length: 40 repeater length: 24

35513   2099594 GATAATCTCTTATAGAATTGAAAG GAAGTTGCAAAAATTGCCAATGTTTTTTTCAAACGCG spacer 
length: 37 repeater length: 24

35514   2099656 GATAATCTCTTATAGAATTGAAAG ATTTATGATGAAAATAGGAAATTTTTCAGAAGAATTAT spacer 
length: 38 repeater length: 24

35515   2099719 GATAATCTCTTATAGAATTGAAAG AAAAGTTTAAATACCCGAAGCCACAAAGGTAAAAAT spacer length: 
36 repeater length: 24

35516   2099780 GATAATCTCTTATAGAATTGAAAG CGTTCTAGAGCTAAACGATGCATACGCGGTGGTACAACT spacer 
length: 39 repeater length: 24

35517   2099844 GATAATCTCTTATAGAATTGAAAG ATTCGGGGAAAACTTATGCATTATAAGAAGAAGAGATATT spacer 
length: 40 repeater length: 24

35518   2099909 GATAATCTCTTATAGAATTGAAAG TCAAATAAGGAACAACTCTGGGTAAGCCCACAATACGCA spacer 
length: 39 repeater length: 24

35519   2099973 GATAATCTCTTATAGAATTGAAAG CTTAGCGTCTCAACCTGAACCAAACTTCCTAGATCAA spacer 
length: 37 repeater length: 24

35520   2100035 GATAATCTCTTATAGAATTGAAAG TAAACTAGATCCTTATATTTCACGTAAATGTAAAGGG spacer 
length: 37 repeater length: 24

35521   2100097 GATAATCTCTTATAGAATTGAAAG TAAGGAGTAAGCTAGCACTAGCAATAGCGGTTGCAAT spacer 
length: 37 repeater length: 24

35522   2100159 GATAATCTCTTATAGAATTGAAAG TCACTCCAAGAGGCTGTAAAGTCCTTACAAGAAGAGG
35523   
35524   
35525   crispr 3
35526   2076496 CTTTCAATTCCTTTTAGGATTAATC GTCTACACCTCTTGCGTCTATTATGATATCATATTTGTCA spacer 

length: 40 repeater length: 25
35527   2076562 CTTTCAATTCCTTTTAGGATTAATC AAATACGTTTTCTCCATTGTCATATTGCGCATAAGTTG spacer 

length: 38 repeater length: 25
35528   2076626 CTTTCAATTCCTTTTAGGATTAATC ACCAAGTGAAACTTGGAATATATAACCAAAAAGATA spacer 

length: 36 repeater length: 25
35529   2076688 CTTTCAATTCCTTTTAGGATTAATC GATTCTTCAATAAAGCTGGTAATATACTTTGACAGAA spacer 

length: 37 repeater length: 25
35530   2076751 CTTTCAATTCCTTTTAGGATTAATC AGTAATAGAAACTCATTCAGAGTCTCTTCCAACCCGTAC spacer 

length: 39 repeater length: 25
35531   2076816 CTTTCAATTCCTTTTAGGATTAATC CGTGGTAGTGGTGGTAGTTGTTGTTGTTGTAGGC spacer length: 

34 repeater length: 25
35532   2076876 CTTTCAATTCCTTTTAGGATTAATC TAGTATAGTGTTACAGTTAAACGCTGTACCGAATAATG spacer 

length: 38 repeater length: 25
35533   2076940 CTTTCAATTCCTTTTAGGATTAATC TAGTATAGTGTTACAGTTAAACGCTGTACCGAATAATG spacer 

length: 38 repeater length: 25
35534   2077004 CTTTCAATTCCTTTTAGGATTAATC AAAATGTTTAATATTGGTGGAGTAGTTGATTTCGATAATA spacer 

length: 40 repeater length: 25
35535   2077070 CTTTCAATTCCTTTTAGGATTAATC AAGGGTAATAGAAAGCATGCCCATATCAGCAAGTTCTA spacer 

length: 38 repeater length: 25
35536   2077134 CTTTCAATTCCTTTTAGGATTAATC GTAAAATCCCCAACGCCACATACGTTATAAGGGAAGAT spacer 

length: 38 repeater length: 25
35537   2077198 CTTTCAATTCCTTTTAGGATTAATC CTAGTGTTAAAATATATTTCAAGCCTTACGATGAGA spacer 

length: 36 repeater length: 25
35538   2077260 CTTTCAATTCCTTTTAGGATTAATC CATGCATCAGTTCATCGTAGTTGAACTCAGCATGGA spacer 

length: 36 repeater length: 25
35539   2077322 CTTTCAATTCCTTTTAGGATTAATC CAAATCCATTCGAGGAAGTGTTAGAAGAGGTGTATGGTG spacer 

length: 39 repeater length: 25
35540   2077387 CTTTCAATTCCTTTTAGGATTAATC CAGAGGGAAAAAGTTTGCAGGAGATTTCAAGTATTAC spacer 

length: 37 repeater length: 25
35541   2077450 CTTTCAATTCCTTTTAGGATTAATC CAATATTAAATATTAGTGATTTGGTAATAACGAAAATAA spacer 



length: 39 repeater length: 25
35542   2077515 CTTTCAATTCCTTTTAGGATTAATC GAGTGAGACCATGATCATTAACACTGATATTACGGTAA spacer 

length: 38 repeater length: 25
35543   2077579 CTTTCAATTCCTTTTAGGATTAATC AACAAAACTTCACCAGTGATGGAACATTTGAATGTA spacer 

length: 36 repeater length: 25
35544   2077641 CTTTCAATTCCTTTTAGGATTAATC AAACCGCAAGCAATAATGTACTTACGATAAGGGTGATAC spacer 

length: 39 repeater length: 25
35545   2077706 CTTTCAATTCCTTTTAGGATTAATC ATATGATTATGAGCGATAAGAATGATGCAATATTAGATATA spacer 

length: 41 repeater length: 25
35546   2077773 CTTTCAATTCCTTTTAGGATTAATC GAATATACAGAGAATAGAGAATAGAGAACAGAGAACG spacer 

length: 37 repeater length: 25
35547   2077836 CTTTCAATTCCTTTTAGGATTAATC CCGTGATCAGATACAGTAACAGTCATGTTTTTATC spacer length: 

35 repeater length: 25
35548   2077897 CTTTCAATTCCTTTTAGGATTAATC CATGGAAACGGGAGGAGGGTGAGACAATGAAGGTTA spacer 

length: 36 repeater length: 25
35549   2077959 CTTTCAATTCCTTTTAGGATTAATC CACATCTTTAGAGGCGAACTACAGGGGGTACAGCAAC spacer 

length: 37 repeater length: 25
35550   2078022 CTTTCAATTCCTTTTAGGATTAATC GTAGTGTGAGTAGTGTAGTAGTAGTGGCCTGAATAAGTA spacer 

length: 39 repeater length: 25
35551   2078087 CTTTCAATTCCTTTTAGGATTAATC AAATTCTGCAAAGGTAACACAATTGACGAGGTAA spacer length: 

34 repeater length: 25
35552   2078147 CTTTCAATTCCTTTTAGGATTAATC CGGTTACGGGGACGTTTGGACATTTAGCAGCGCATCCCA spacer 

length: 39 repeater length: 25
35553   2078212 CTTTCAATTCCTTTTAGGATTAATC TCCCTTCCTCTCTTTCCGCTTTTGCTCGCTTCGTTTAAC spacer 

length: 39 repeater length: 25
35554   2078277 CTTTCAATTCCTTTTAGGATTAATC GGCATAACCGCTGCTTTCGGCTGCTGCTGCTAATTGGTCT spacer 

length: 40 repeater length: 25
35555   2078343 CTTTCAATTCCTTTTAGGATTAATC CCTTCAGCAAGTTGAAGATCTTAAGCGTTTCTTCATCT spacer 

length: 38 repeater length: 25
35556   2078407 CTTTCAATTCCTTTTAGGATTAATC ACGCTGAACGACGTAAACAAGCTCGCACAGAAGAAAA spacer 

length: 37 repeater length: 25
35557   2078470 CTTTCAATTCCTTTTAGGATTAATC AAGTCACTGAATTGTTGGACGAACTAACTGAAAAAATTA spacer 

length: 39 repeater length: 25
35558   2078535 CTTTCAATTCCTTTTAGGATTAATC GGCATTAGAATATGGGTAAAAACTTATAGCGACGAAG spacer 

length: 37 repeater length: 25
35559   2078598 CTTTCAATTCCTTTTAGGATTAATC TGAAGTACTTGTTAATGTTTCACCTCTAAAGAAGA spacer length: 

35 repeater length: 25
35560   2078659 CTTTCAATTCCTTTTAGGATTAATC TTTACCACCGCTCAGACTTCTTGAGATGTTTAAAAC spacer 

length: 36 repeater length: 25
35561   2078721 CTTTCAATTCCTTTTAGGATTAATC GAATTCTATCAAGTATTGCGGAAGTAAATACTTCATATTTATC spacer 

length: 43 repeater length: 25
35562   2078790 CTTTCAATTCCTTTTAGGATTAATC TCCACTTGGCATATCTTTGGCTGAAGTTCCTTGGTGT spacer 

length: 37 repeater length: 25
35563   2078853 CTTTCAATTCCTTTTAGGATTAATC CTTCAAGTTGATGAAGTTATAAAAATGTTTGAAGC spacer length: 

35 repeater length: 25
35564   2078914 CTTTCAATTCCTTTTAGGATTAATC CACATTAGCAAGAATCGTGCTAGCTACAGTTGGAT spacer length: 

35 repeater length: 25
35565   2078975 CTTTCAATTCCTTTTAGGATTAATC AACTTGGAAGAGTTTAGTGATAAAATCATGGAAATGTT spacer 

length: 38 repeater length: 25
35566   2079039 CTTTCAATTCCTTTTAGGATTAATC TGTTAATATTGCCGGTTCGGCTAGTGATATAGTGTGGTTC spacer 

length: 40 repeater length: 25
35567   2079105 CTTTCAATTCCTTTTAGGATTAATC GGTAATGGTCTGTATATTGTCTTTAAGTATTTA spacer length: 

33 repeater length: 25
35568   2079164 CTTTCAATTCCTTTTAGGATTAATC AGCACTAATTGCGAGATTTGAGGATGCCATCAGAAGTA spacer 

length: 38 repeater length: 25
35569   2079228 CTTTCAATTCCTTTTAGGATTAATC CAAGCTAAGATTGCGAGTACAAGCGATCACTTACACAAA spacer 

length: 39 repeater length: 25
35570   2079293 CTTTCAATTCCTTTTAGGATTAATC ACGCCGTTTCTCTATAGTTATTGAACCATGCAATATCAT spacer 

length: 39 repeater length: 25
35571   2079358 CTTTCAATTCCTTTTAGGATTAATC GGTGAAAAAGCATTCTAAAGCTATTCTTAGGCTTGCTAA
35572   
35573   
35574   crispr 4
35575   2054517 GATTAATCCCAAAAGGAATTGAAAG TCACATCCCTCACAATCCATAATGAAAATGTCGGCA spacer 

length: 36 repeater length: 25
35576   2054579 GATTAATCCCAAAAGGAATTGAAAG ATTTTAGCAATGCAATAGATCAACAATTGAAAGAAAC spacer 

length: 37 repeater length: 25
35577   2054642 GATTAATCCCAAAAGGAATTGAAAG ATTTTCATCTCTTGGATTGAAAATAAATGAATTTTCTT spacer 

length: 38 repeater length: 25
35578   2054706 GATTAATCCCAAAAGGAATTGAAAG TGTTTCACAAATTTCAAACTTGCAAACGCAACAATTAAAT spacer 

length: 40 repeater length: 25



35579   2054772 GATTAATCCCAAAAGGAATTGAAAG GTTTTTGGTCAAATATTTGGACAACACTTACAAGAATTG spacer 
length: 39 repeater length: 25

35580   2054837 GATTAATCCCAAAAGGAATTGAAAG TAGTCAACGACAAAGTGCTTAAAACCCGTGTTATACT spacer 
length: 37 repeater length: 25

35581   2054900 GATTAATCCCAAAAGGAATTGAAAG GCTGTAATAGTCGCAATAGCAAAAGCCGAAACAATGAG spacer 
length: 38 repeater length: 25

35582   2054964 GATTAATCCCAAAAGGAATTGAAAG CAATAGAATTTTTCTTAGTTGGCATTGACAAGTATAATTC spacer 
length: 40 repeater length: 25

35583   2055030 GATTAATCCCAAAAGGAATTGAAAG CAAAATTCCAAACTTTGGGAATTTCTAGTTTCCAAATTT spacer 
length: 39 repeater length: 25

35584   2055095 GATTAATCCCAAAAGGAATTGAAAG TTTAAACGCCTTGCAATGGTAGAAACATCAGTAGAAGA spacer 
length: 38 repeater length: 25

35585   2055159 GATTAATCCCAAAAGGAATTGAAAG CGCTTTCGACTGCGACAACTGTCGTTTGGCTCATTTGTTG spacer 
length: 40 repeater length: 25

35586   2055225 GATTAATCCCAAAAGGAATTGAAAG TTATTTCAAATACTATTATCTCCGCCATATGTTTACA spacer 
length: 37 repeater length: 25

35587   2055288 GATTAATCCCAAAAGGAATTGAAAG ATTATCTGCAATTTTAGCAACTGAGAGGGCAATAATT spacer 
length: 37 repeater length: 25

35588   2055351 GATTAATCCCAAAAGGAATTGAAAG TTTTTTCTTTAAAAGCTCTAGGCAGTTCATTTCTATTTC spacer 
length: 39 repeater length: 25

35589   2055416 GATTAATCCCAAAAGGAATTGAAAG CATGCCAAATTTGTAATCCCTAGCTTGCTGAACAAAAT spacer 
length: 38 repeater length: 25

35590   2055480 GATTAATCCCAAAAGGAATTGAAAG AGTACTGATAATCTGAAGGTATTGGACTAGAACCCATGAAGTT spacer 
length: 43 repeater length: 25

35591   2055549 GATTAATCCCAAAAGGAATTGAAAG GCTTTAACTTGGTACGCACTTTACGCCATGATAAAC spacer 
length: 36 repeater length: 25

35592   2055611 GATTAATCCCAAAAGGAATTGAAAG GAATTTTGTGTTACTGCAACGCCAAGATTTTCAAATGT spacer 
length: 38 repeater length: 25

35593   2055675 GATTAATCCCAAAAGGAATTGAAAG GTTGAATTTTTGCAACTGGTATGTTGTATTTTTGC spacer length: 
35 repeater length: 25

35594   2055736 GATTAATCCCAAAAGGAATTGAAAG AATTTGTTACACGGCTAGGATTTTTTTTCCTAGATGTACAA spacer 
length: 41 repeater length: 25

35595   2055803 GATTAATCCCAAAAGGAATTGAAAG TTCTAATCTTTTGCCCATTACTGCATCATATCTACTA spacer 
length: 37 repeater length: 25

35596   2055866 GATTAATCCCAAAAGGAATTGAAAG ATCTTTACCTTTATATAAATCTTGTTCGTAACAAATA spacer 
length: 37 repeater length: 25

35597   2055929 GATTAATCCCAAAAGGAATTGAAAG ACAAAACGAGGAGTTTATAGTAAAATCAACTATGAA spacer 
length: 36 repeater length: 25

35598   2055991 GATTAATCCCAAAAGGAATTGAAAG ATTATTTGAAGAGAGGGTGAGAGAAGCATGAAAA spacer length: 
34 repeater length: 25

35599   2056051 GATTAATCCCAAAAGGAATTGAAAG AACTACAACGAGGTGAGAAACGATGACTAAACGTT spacer length: 
35 repeater length: 25

35600   2056112 GATTAATCCCAAAAGGAATTGAAAG TTTAACCAGCATAACAGCATCTAAAAGAATGGGAATT spacer 
length: 37 repeater length: 25

35601   2056175 GATTAATCCCAAAAGGAATTGAAAG TAGATATATGGCGATGAATTGCATTAGTCAGTGGT spacer length: 
35 repeater length: 25

35602   2056236 GATTAATCCCAAAAGGAATTGAAAG ATTTTTAACGCTATGACGCTAGCCCTCATGTTAGCTTT spacer 
length: 38 repeater length: 25

35603   2056300 GATTAATCCCAAAAGGAATTGAAAG AAAGTTTGTTCTTCTGTTTCGTTTTGTTGTTCTGAC spacer 
length: 36 repeater length: 25

35604   2056362 GATTAATCCCAAAAGGAATTGAAAG CCCCTTTTGCCGTCTTTTTAGTTACCACAATGCACCA spacer 
length: 37 repeater length: 25

35605   2056425 GATTAATCCCAAAAGGAATTGAAAG CCGTATCCAGAAATAATTAACCAATCGCTTGTTTGTGA spacer 
length: 38 repeater length: 25

35606   2056489 GATTAATCCCAAAAGGAATTGAAAG AAATTAACGTAAAGAGGGAATTTCTCGCACCTATCA spacer 
length: 36 repeater length: 25

35607   2056551 GATTAATCCCAAAAGGAATTGAAAG GAATAAACATTGGTACTGTACTTTGTAGTACTGCATACGGT spacer 
length: 41 repeater length: 25

35608   2056618 GATTAATCCCAAAAGGAATTGAAAG GCATCTGTCGGCAACCTCACTTATTCACGTGGGGGTGC spacer 
length: 38 repeater length: 25

35609   2056682 GATTAATCCCAAAAGGAATTGAAAG TCTCTCAGAAACTCCCAACAAATTTGCTATTTGTTG spacer 
length: 36 repeater length: 25

35610   2056744 GATTAATCCCAAAAGGAATTGAAAG TGCAATTTGTTGAATTGAATAACCTTTTCTAATTAGTT spacer 
length: 38 repeater length: 25

35611   2056808 GATTAATCCCAAAAGGAATTGAAAG TTGAACTTGTAGAAATTGTTCATATGAAACAGCATAATTTT spacer 
length: 41 repeater length: 25

35612   2056875 GATTAATCCCAAAAGGAATTGAAAG TTTACAGTTAATGGAATTCCTTTTTGTGCATACAATAAC spacer 
length: 39 repeater length: 25

35613   2056940 GATTAATCCCAAAAGGAATTGAAAG CTCATTATTTCATCATAAAGATTATCCACTGCAAT spacer length: 
35 repeater length: 25

35614   2057001 GATTAATCCCAAAAGGAATTGAAAG ATGCATTCCACCTCTGTTTCTTCCTCTTTACGCATTTC spacer 



length: 38 repeater length: 25
35615   2057065 GATTAATCCCAAAAGGAATTGAAAG CTCTATATTCTACTATCCTCCCTCTCTGCTCTGGC spacer length: 

35 repeater length: 25
35616   2057126 GATTAATCCCAAAAGGAATTGAAAG ATCTCTGATTTCTCAGTTCTCTAATTCCGAATACTACA spacer 

length: 38 repeater length: 25
35617   2057190 GATTAATCCCAAAAGGAATTGAAAG TAAAACTGCTCAAAAATGCTAGAATTATAATTATGGCTAT spacer 

length: 40 repeater length: 25
35618   2057256 GATTAATCCCAAAAGGAATTGAAAG ATTTTGAATGTTACGACTCTCGTCATTTTTCCACCTCTTC spacer 

length: 40 repeater length: 25
35619   2057322 GATTAATCCCAAAAGGAATTGAAAG GGAGTAATCTTTCCAGTCAAAAGACTTTCAGCCCT spacer length: 

35 repeater length: 25
35620   2057383 GATTAATCCCAAAAGGAATTGAAAG TTTATAAGCTTCAATAGAGCTTTATCTTGAGCAAT spacer length: 

35 repeater length: 25
35621   2057444 GATTAATCCCAAAAGGAATTGAAAG ATAAATGGTACGTCTTCAGGCGGAAAGCCTTCCATTTG spacer 

length: 38 repeater length: 25
35622   2057508 GATTAATCCCAAAAGGAATTGAAAG ATATTACCTTGCTGGATAAAGTTAATGATTTCA spacer length: 

33 repeater length: 25
35623   2057567 GATTAATCCCAAAAGGAATTGAAAG ATCTTTAATAAATCCTCCTTTATTCTCATGTAATGCA spacer 

length: 37 repeater length: 25
35624   2057630 GATTAATCCCAAAAGGAATTGAAAG TTATATTACGATAAAAGTGCCAGATATGGTTGTTGGCAT spacer 

length: 39 repeater length: 25
35625   2057695 GATTAATCCCAAAAGGAATTGAAAG CCCACCAGAAAAAAAGAAGGGTGGGGGGCAAGGGCCCCG spacer 

length: 39 repeater length: 25
35626   2057760 GATTAATCCCAAAAGGAATTGAAAG GCATATATTATTGGCTGAGGTAAGGTCGGCATATCTGTC spacer 

length: 39 repeater length: 25
35627   2057825 GATTAATCCCAAAAGGAATTGAAAG CCATCCAAGCCTTGATTTGATATTCCTTTTAATGTCTG spacer 

length: 38 repeater length: 25
35628   2057889 GATTAATCCCAAAAGGAATTGAAAG TTCATTATCCTCAATTTTTTCTATACCCTTGTTGTTCAT spacer 

length: 39 repeater length: 25
35629   2057954 GATTAATCCCAAAAGGAATTGAAAG CCCCACTGGAATGCACCATTTCTTGCAAGTAATACATT spacer 

length: 38 repeater length: 25
35630   2058018 GATTAATCCCAAAAGGAATTGAAAG ATGCAGTTTGGCCTAAAGGAATATATACGTTAATGTCTG spacer 

length: 39 repeater length: 25
35631   2058083 GATTAATCCCAAAAGGAATTGAAAG CCATTATTCGGCACTGCATTTAATTGAAGCACTATAC spacer 

length: 37 repeater length: 25
35632   2058146 GATTAATCCCAAAAGGAATTGAAAG AATATTTTGAATATTTGTACACCCATATGAAAAACGCA spacer 

length: 38 repeater length: 25
35633   2058210 GATTAATCCCAAAAGGAATTGAAAG TATCTCTTATTCGTAAGGGTTAAAACAAAATTATCT spacer 

length: 36 repeater length: 25
35634   2058272 GATTAATCCCAAAAGGAATTGAAAG TTTTTATTTAAGAACACTGATGGAAAGATCTATA spacer length: 

34 repeater length: 25
35635   2058332 GATTAATCCCAAAAGGAATTGAAAG ACCCATATTGAAGAGTTTGAGCATAAAAATGATTCT spacer 

length: 36 repeater length: 25
35636   2058394 GATTAATCCCAAAAGGAATTGAAAG TGATTGCGTTACGTCACCATGGGGCTATTCGTTCTGA spacer 

length: 37 repeater length: 25
35637   2058457 GATTAATCCCAAAAGGAATTGAAAG TTAATGTGAAGAAAATTGTTAAACGCGTTTTGCGACAT spacer 

length: 38 repeater length: 25
35638   2058521 GATTAATCCCAAAAGGAATTGAAAG CACTACATCTATTGTTTTTCCTTTTGTAAGACATTCCTC spacer 

length: 39 repeater length: 25
35639   2058586 GATTAATCCCAAAAGGAATTGAAAG CTGTTATTACGTCTCTAATTGCCACGGGCTTAAAAAGCG spacer 

length: 39 repeater length: 25
35640   2058651 GATTAATCCCAAAAGGAATTGAAAG ATCAATTTACGCCTTTTAGAAATCCAATTTCAATTATT spacer 

length: 38 repeater length: 25
35641   2058715 GATTAATCCCAAAAGGAATTGAAAG GAAGCAATAGCCAACCCACAAAGCTGACACTATTCATTCGT spacer 

length: 41 repeater length: 25
35642   2058782 GATTAATCCCAAAAGGAATTGAAAG GTATTCAAAAGAGAACTGGGGGATTCAAGGTAATACC spacer 

length: 37 repeater length: 25
35643   2058845 GATTAATCCCAAAAGGAATTGAAAG CTCCGTAAGGCCCCCATACAGTAAAGTAGCAGTTT spacer length: 

35 repeater length: 25
35644   2058906 GATTAATCCCAAAAGGAATTGAAAG ATAGAAATATAAATCTCAGCAATTCTTGATATATTG spacer 

length: 36 repeater length: 25
35645   2058968 GATTAATCCCAAAAGGAATTGAAAG TCCGTTATCATGTTGACTGGAAATGCGTTTAATAG spacer length: 

35 repeater length: 25
35646   2059029 GATTAATCCCAAAAGGAATTGAAAG ACCCACAGCACATTGCCATATCCACTAAAATTATACTG spacer 

length: 38 repeater length: 25
35647   2059093 GATTAATCCCAAAAGGAATTGAAAG ATAAATATGTTAACGAATGTTGTAAATTGGTATTCGT spacer 

length: 37 repeater length: 25
35648   2059156 GATTAATCCCAAAAGGAATTGAAAG AAAGGAATAATAAGCATGAACCGGGGAGTTCACGCTT spacer 

length: 37 repeater length: 25
35649   2059219 GATTAATCCCAAAAGGAATTGAAAG TCAAACTCATGAAGCTACTGTAATCCATTTCACATAA spacer 

length: 37 repeater length: 25



35650   2059282 GATTAATCCCAAAAGGAATTGAAAG ATCATTTCGTGAAATTTTCGCAACAAACGAAAAAAAT spacer 
length: 37 repeater length: 25

35651   2059345 GATTAATCCCAAAAGGAATTGAAAG ATTATATTGATAAATTGATAAGAATGCCCGAAAATGATT spacer 
length: 39 repeater length: 25

35652   2059410 GATTAATCCCAAAAGGAATTGAAAG 
AAAAACTTTTCACATTCGACATTAAAAAATAAAATAATTTTGGATTAATCCCAAAAGAAATTGAAAGAATTCGTATACCTTAGTAG
TATTATCATCAATATTGTA spacer length: 105 repeater length: 25

35653   2059541 GATTAATCCCAAAAGGAATTGAAAG TTCTCAATTGCCTTTCCCACGATAACCTCAATCCAGTA spacer 
length: 38 repeater length: 25

35654   2059605 GATTAATCCCAAAAGGAATTGAAAG TCTACGTTGTTAAATTCATATACAGCTTGGCTCATA spacer 
length: 36 repeater length: 25

35655   2059667 GATTAATCCCAAAAGGAATTGAAAG ACGTATTTAAATTTTTTGGTAGTACTTTCCTTGTGTA spacer 
length: 37 repeater length: 25

35656   2059730 GATTAATCCCAAAAGGAATTGAAAG AGTATACAACAATGCAATAAGTGTTGATAGCTTTGCATCT spacer 
length: 40 repeater length: 25

35657   2059796 GATTAATCCCAAAAGGAATTGAAAG CGCTTCTCCGTCTTTTCAGTTATAATGCGTAAAAGCTTA spacer 
length: 39 repeater length: 25

35658   2059861 GATTAATCCCAAAAGGAATTGAAAG CAGCAAGAAGTTCACTCTCTACATCTTATGATTTCG spacer 
length: 36 repeater length: 25

35659   2059923 GATTAATCCCAAAAGGAATTGAAAG CGTTTTCGTCTGGATTATTTATTATCTCTAAGCCC spacer length: 
35 repeater length: 25

35660   2059984 GATTAATCCCAAAAGGAATTGAAAG ACCTTTATTTTAAGTCCTAGCCTCTTCCCTATCCA spacer length: 
35 repeater length: 25

35661   2060045 GATTAATCCCAAAAGGAATTGAAAG TTGTTTCACCTCCTTATTAAAAGCGACAGACGGTCGA spacer 
length: 37 repeater length: 25

35662   2060108 GATTAATCCCAAAAGGAATTGAAAG TCATTTCACTGTGTAGAGGTTGAACACCTAATTTTT spacer 
length: 36 repeater length: 25

35663   2060170 GATTAATCCCAAAAGGAATTGAAAG CTTTGATTGTCCGCTCTCGTTCTTTTCCACACTGAAGAT spacer 
length: 39 repeater length: 25

35664   2060235 GATTAATCCCAAAAGGAATTGAAAG AGCTTTATGACACTCATTATCATATACTCAAAATTAT spacer 
length: 37 repeater length: 25

35665   2060298 GATTAATCCCAAAAGGAATTGAAAG TCGATTTTTTTCGAGGATGGATTTGTTTCATGAAAGAGC spacer 
length: 39 repeater length: 25

35666   2060363 GATTAATCCCAAAAGGAATTGAAAG CAGCTCGACGATGACGAATACAAGATGCTGTATAATGC spacer 
length: 38 repeater length: 25

35667   2060427 GATTAATCCCAAAAGGAATTGAAAG TTTCTCAACTGATCCACGGCTTCAGAGAAGATGTTTGGA spacer 
length: 39 repeater length: 25

35668   2060492 GATTAATCCCAAAAGGAATTGAAAG GAACGAACATGGTAAGCCCTGAGGACCTTGAAAACGAT spacer 
length: 38 repeater length: 25

35669   2060556 GATTAATCCCAAAAGGAATTGAAAG CTCAGCAGATTTAAACTAACGATATTAATTGTACACACT spacer 
length: 39 repeater length: 25

35670   2060621 GATTAATCCCAAAAGGAATTGAAAG TTAAGTTGTTTTGCTCTATTTAAAACAAAAATAATCCA spacer 
length: 38 repeater length: 25

35671   2060685 GATTAATCCCAAAAGGAATTGAAAG CAAGTGCAATAGCAAACTACTACTAAATATAACATATA spacer 
length: 38 repeater length: 25

35672   2060749 GATTAATCCCAAAAGGAATTGAAAG CTATATGGGGTCAGGGTGGAACTAAAATCGTGGCTTT spacer 
length: 37 repeater length: 25

35673   2060812 GATTAATCCCAAAAGGAATTGAAAG CTTACTTAAGCCTAATATCTCCGCAACTTCATCAATAG spacer 
length: 38 repeater length: 25

35674   2060876 GATTAATCCCAAAAGGAATTGAAAG GAACTCTCTATTGCTGACGAACTAAGAGAAAATTGTTTCA spacer 
length: 40 repeater length: 25

35675   2060942 GATTAATCCCAAAAGGAATTGAAAG TCTAACAATGAATCTGTCATAAAGTGCCCGCAACTCT spacer 
length: 37 repeater length: 25

35676   2061005 GATTAATCCCAAAAGGAATTGAAAG AGATTATCAATCAAGTGATAGAGATATTGCAATTT spacer length: 
35 repeater length: 25

35677   2061066 GATTAATCCCAAAAGGAATTGAAAG TGTTAGATACGGCAAGGCAAAGATTACAAACAAGGATG spacer 
length: 38 repeater length: 25

35678   2061130 GATTAATCCCAAAAGGAATTGAAAG AAAATGGTGCTTATCGCTATTAGGTAGTCGGCGTTGTT spacer 
length: 38 repeater length: 25

35679   2061194 GATTAATCCCAAAAGGAATTGAAAG ACTACTCTTACTTTTTGCATTCCTTTTGGAGTAGG spacer length: 
35 repeater length: 25

35680   2061255 GATTAATCCCAAAAGGAATTGAAAG TATTTACGTGCATAAAGAACATACCTCCAGCGCCTCCT spacer 
length: 38 repeater length: 25

35681   2061319 GATTAATCCCAAAAGGAATTGAAAG TCGTAAACTTGAAACTGACCCGTATATCCGAATTTA spacer 
length: 36 repeater length: 25

35682   2061381 GATTAATCCCAAAAGGAATTGAAAG GTATTATTCTCATAATAGGAACCGCCCTAGTGTATGCT spacer 
length: 38 repeater length: 25

35683   2061445 GATTAATCCCAAAAGGAATTGAAAG CGTGATTACATGGAACATTACTTTTCCACCGAATAT spacer 
length: 36 repeater length: 25

35684   2061507 GATTAATCCCAAAAGGAATTGAAAG TTTATGTTTTCGAGTTCTTCTGGTCTTAACATCACTCT spacer 
length: 38 repeater length: 25



35685   2061571 GATTAATCCCAAAAGGAATTGAAAG GTCAGTTATACGCTACATATGAAAAGATAAATGAA spacer length: 
35 repeater length: 25

35686   2061632 GATTAATCCCAAAAGGAATTGAAAG ATCTCTCTTAGTTTTGTCAAAGCTTCTGACCCGCTCC spacer 
length: 37 repeater length: 25

35687   2061695 GATTAATCCCAAAAGGAATTGAAAG TCTATCTTTATTGTTACAACTTTTGCATACGACATAATT spacer 
length: 39 repeater length: 25

35688   2061760 GATTAATCCCAAAAGGAATTGAAAG TCCTCTATCATCTCCTTTAAGCACTGTGTAATCTCACT spacer 
length: 38 repeater length: 25

35689   2061824 GATTAATCCCAAAAGGAATTGAAAG TAATACTGCAGTAACGGTACAAGTCATTGACAGCGC spacer 
length: 36 repeater length: 25

35690   2061886 GATTAATCCCAAAAGGAATTGAAAG GGTATTCAGTAAATTCATGCTATAGTCAATTTCTTA
35691   
35692   
35693   crispr 5
35694   1993908 TGATGAGAGAATAACTAAATTGGAGGAG 

TCTACGAAGAAGTTGGAGCAAGCTGTACAAGAGCTTATTGAGGCTCAGAAAAAAC spacer length: 55 repeater 
length: 28

35695   1993992 TGATGAGAGAATAACTAAATTGGAGGAG 
TCTATACAGAAATTGGTTGATGCTCAAAGAAGGGCGGAAGAAAGAATAGCGAAGCTTGAAAATGCAGTGGAGCAACTGGTTGAGGC
GCAAAAGAGGA spacer length: 97 repeater length: 28

35696   1994118 TGATGAGAGAATAACTAAATTGGAGGAG 
TCAAGTCGAAGATTGCACTAGAGTCAAAAGGTATCATTTCTTTCTTTCCTTCATTTCTTTAACTCTCCGACTACTTCATCAGTATT
GATTTTTACTA

35697   
35698   
35699   crispr 6
35700   2355993 ACAAGGTGAAGCCATTGTATCACTCCAAGAAGAGGTGAA 

GAGACATGGGGATGCGATAGTTTCACTCCAAGAAGAGGTGAAGAGACAAGGTGAAGCCATTGTATCACTCCAGAAGACTGTTGAAA
 spacer length: 86 repeater length: 39

35701   2356119 ACAAGGTGAAGCCATTGTATCACTCCAAGAAGAGGTGAA 
GAGACATGGGGATGCGATAGTTTCACTCCAAGAGGCTGTAAAGTCCTTACAAGAAGAGGTGAAGA spacer length: 65 
repeater length: 39

35702   2356224 ACAAGGTGAAGCCATTGTATCACTCCAAGAAGAGGTGAA 
GAAGTCCATTAGTACTTCCCCCCAAGGAGGTTGGAGAGAGGGAGAAAAAGAGTCGTTTGAGAGGT

35703   
35704   
35705   GCA_003967175.1_Sacidi_1.0_genomic.fna(findCrispr):
35706   START       REPEAT                           

SPACER                                             
35707   crispr 1
35708   1688612 GAAGCATCCTAGAAGGAATTGAAAG GTACAGGGTACGGCAAATGTGGATGTAACCAACGCGGTAA spacer 

length: 40 repeater length: 25
35709   1688678 GAAGCATCCTAGAAGGAATTGAAAG CTGAATTTTCCGGGTTTATTACAGTTACTGATTTTATTA spacer 

length: 39 repeater length: 25
35710   1688743 GAAGCATCCTAGAAGGAATTGAAAG GCCTCCTCCTGCTGTTCCTCCTGTTGTACTTGCTACAG spacer 

length: 38 repeater length: 25
35711   1688807 GAAGCATCCTAGAAGGAATTGAAAG TGACGAGGAACGAAACCGCGTCGGTCCTACTTGAGAAA spacer 

length: 38 repeater length: 25
35712   1688871 GAAGCATCCTAGAAGGAATTGAAAG TACCCTTGGGGGACCCCCTAGAAAATGTGATGGCAGTC spacer 

length: 38 repeater length: 25
35713   1688935 GAAGCATCCTAGAAGGAATTGAAAG TTTTACGTACCCGAGGTACGCTTCCCTCGGGTACGTCAC spacer 

length: 39 repeater length: 25
35714   1689000 GAAGCATCCTAGAAGGAATTGAAAG AGCCAATTTATGACGTCGACAAGCTGTCCCTCCTCACC spacer 

length: 38 repeater length: 25
35715   1689064 GAAGCATCCTAGAAGGAATTGAAAG ACGTCAGCGCGAGGGGGCTGGAGTTCAGCCTCGTCTACTC spacer 

length: 40 repeater length: 25
35716   1689130 GAAGCATCCTAGAAGGAATTGAAAG CACTTCTCTCTCGGTTTCTTCTCTAGGGCTGGTGTGAA spacer 

length: 38 repeater length: 25
35717   1689194 GAAGCATCCTAGAAGGAATTGAAAG TTACAAAATAGACAAACGAGACTTTTCCTTTCCATCTCCT spacer 

length: 40 repeater length: 25
35718   1689260 GAAGCATCCTAGAAGGAATTGAAAG AGGAATCCTAGGGCAGATCGAGATATAGTAGTTAGCCT spacer 

length: 38 repeater length: 25
35719   1689324 GAAGCATCCTAGAAGGAATTGAAAG AGAATATAGGGCTCGTACCCGCATCCCCAAAGCCGAA spacer 

length: 37 repeater length: 25
35720   1689387 GAAGCATCCTAGAAGGAATTGAAAG TCGATTTCATTAATGCCATGCCGTCCTATAACAG spacer length: 

34 repeater length: 25
35721   1689447 GAAGCATCCTAGAAGGAATTGAAAG CTTATTCTCACCTTCCTTTTCTCGCCTTCCACTTTTC spacer 

length: 37 repeater length: 25
35722   1689510 GAAGCATCCTAGAAGGAATTGAAAG GCGAAGATGATCGAGCAAAACACTCACCCCTTCATCGTCGCGG spacer 

length: 43 repeater length: 25
35723   1689579 GAAGCATCCTAGAAGGAATTGAAAG CCTTGTACTCTTCGATTGGGAGGAGGTACTCCTCC spacer length: 



35 repeater length: 25
35724   1689640 GAAGCATCCTAGAAGGAATTGAAAG CCCATTTTCCTGGGCGACAAGGGTGGGGTGAAGTACTTC spacer 

length: 39 repeater length: 25
35725   1689705 GAAGCATCCTAGAAGGAATTGAAAG AACCATCGTCGACGCGGGGTTTTGCGGACAACTCACGA spacer 

length: 38 repeater length: 25
35726   1689769 GAAGCATCCTAGAAGGAATTGAAAG AACCCAACAACGAGTTTTCAATCGTTTTACTTAGTAAC spacer 

length: 38 repeater length: 25
35727   1689833 GAAGCATCCTAGAAGGAATTGAAAG ATCACTTCGTTTAATTCTCCCAGTTTCTTACAATAT spacer 

length: 36 repeater length: 25
35728   1689895 GAAGCATCCTAGAAGGAATTGAAAG TTGAAGGCGAGGATGATTTCCTCGCCTTCGGCGAAGTA spacer 

length: 38 repeater length: 25
35729   1689959 GAAGCATCCTAGAAGGAATTGAAAG ATTGCCCCCGCGTCTCGCTCCACCACCCCAACATACG spacer 

length: 37 repeater length: 25
35730   1690022 GAAGCATCCTAGAAGGAATTGAAAG TGCCAGGGGGCCCCGGTGTCGGAACCGGGGCCCACATAT spacer 

length: 39 repeater length: 25
35731   1690087 GAAGCATCCTAGAAGGAATTGAAAG CAAAAGGAGGGGAGGGGGAAATTTTTCGCATGATATTCACATC spacer 

length: 43 repeater length: 25
35732   1690156 GAAGCATCCTAGAAGGAATTGAAAG TATTAAACTCCCCTTTCTTGTACCCCAAATACGTTTCTA spacer 

length: 39 repeater length: 25
35733   1690221 GAAGCATCCTAGAAGGAATTGAAAG GCAGAGTATATTTCTATGTACTCTGCCAACGTCATGA spacer 

length: 37 repeater length: 25
35734   1690284 GAAGCATCCTAGAAGGAATTGAAAG CCCTAGAGGGGAAGGGGTGCGCCAGGATCACCTCCCC spacer 

length: 37 repeater length: 25
35735   1690347 GAAGCATCCTAGAAGGAATTGAAAG ACAGACGCCCTCAGCCACACCCGCACCACCGTGCGGGT spacer 

length: 38 repeater length: 25
35736   1690411 GAAGCATCCTAGAAGGAATTGAAAG AGTCACACTTCCACCCTGAAGACGGTGAACCTGTACCCTACCTTC 

spacer length: 45 repeater length: 25
35737   1690482 GAAGCATCCTAGAAGGAATTGAAAG CGCATAAAAAACCCAAGCCAGTTCAGCGCCGCAGACGCG spacer 

length: 39 repeater length: 25
35738   1690547 GAAGCATCCTAGAAGGAATTGAAAG GCCTCCCCTTCCCGGGGAGGCAGAGGGACGAGCAAT spacer 

length: 36 repeater length: 25
35739   1690609 GAAGCATCCTAGAAGGAATTGAAAG ATTCTTTCGCGAATTGAAAGAACTTTTTAGGGGT spacer length: 

34 repeater length: 25
35740   1690669 GAAGCATCCTAGAAGGAATTGAAAG CTCATTTCTTTTCAAAAAAAGATATCGAAACGCTAGAAAA spacer 

length: 40 repeater length: 25
35741   1690735 GAAGCATCCTAGAAGGAATTGAAAG CGAAAACCCAAGCTAGCTCGGTGTGGCAAATACCACACCGAACCGC 

spacer length: 46 repeater length: 25
35742   1690807 GAAGCATCCTAGAAGGAATTGAAAG CTCTGACGCGGGGGTCAGCCCCGCGTCTCGCTCCACCA spacer 

length: 38 repeater length: 25
35743   1690871 GAAGCATCCTAGAAGGAATTGAAAG ATGGGGACATAGTCCCCATTGGGCATCACCACATAG spacer 

length: 36 repeater length: 25
35744   1690933 GAAGCATCCTAGAAGGAATTGAAAG TTATCTTAAGTCCCTCTCCATCTCTCTGGACGTAAATA spacer 

length: 38 repeater length: 25
35745   1690997 GAAGCATCCTAGAAGGAATTGAAAG GAACCAACCCGTCGAACCGGCGGTGAGTGGGGCACCCGC spacer 

length: 39 repeater length: 25
35746   1691062 GAAGCATCCTAGAAGGAATTGAAAG GGGGAGGAGTCGGAGGTGGGGGAGGTGGCTTTCTGC spacer 

length: 36 repeater length: 25
35747   1691124 GAAGCATCCTAGAAGGAATTGAAAG ACTTTGGCGCGACTCGGATTGGCTATACCTCCAACCATC spacer 

length: 39 repeater length: 25
35748   1691189 GAAGCATCCTAGAAGGAATTGAAAG TCCAAAAAGCGGGGGGTGGGGGGTGCTTCGCGTTGCGGG spacer 

length: 39 repeater length: 25
35749   1691254 GAAGCATCCTAGAAGGAATTGAAAG GTTCAGTTAGCGGGAGCACTATTACTCTCGCCAGCGAGA spacer 

length: 39 repeater length: 25
35750   1691319 GAAGCATCCTAGAAGGAATTGAAAG CTTCCGGCCCGCTCCCACGCCTCATTACCCCAGGCTTCCC spacer 

length: 40 repeater length: 25
35751   1691385 GAAGCATCCTAGAAGGAATTGAAAG CGTCTTTTTGGGCAGCCGGGGAGGGGTGAAGTACTTCG spacer 

length: 38 repeater length: 25
35752   1691449 GAAGCATCCTAGAAGGAATTGAAAG GGGTCGGGGGAGGAGACAGGGACGAGCTCCCAAACAGA spacer 

length: 38 repeater length: 25
35753   1691513 GAAGCATCCTAGAAGGAATTGAAAG GACAAGATCGTACGAAACCACCCCGCTTTTCACGGCCTC spacer 

length: 39 repeater length: 25
35754   1691578 GAAGCATCCTAGAAGGAATTGAAAG ATAGACTCGTTCTTGGGCGTGAGACGGAGTATAGAAAC spacer 

length: 38 repeater length: 25
35755   1691642 GAAGCATCCTAGAAGGAATTGAAAG TTTCAATCAGATTTGCCATTACATGAAGGTTTTAGGTGG spacer 

length: 39 repeater length: 25
35756   1691707 GAAGCATCCTAGAAGGAATTGAAAG AACCGTTGTGGCTTTACTTGGAATAATTGTTTTCGTCAT spacer 

length: 39 repeater length: 25
35757   1691772 GAAGCATCCTAGAAGGAATTGAAAG TAGTATCAGCGAGCCAATCTAGATATGGCCCATTGATCCA spacer 

length: 40 repeater length: 25
35758   1691838 GAAGCATCCTAGAAGGAATTGAAAG ACTTCATTTCAGTTTCGGGCCGACCCCGGCCCCTCGTGTT spacer 

length: 40 repeater length: 25



35759   1691904 GAAGCATCCTAGAAGGAATTGAAAG TTAACCGGCCTTTCAGGCCGGGTGACCCGCACAAAG spacer 
length: 36 repeater length: 25

35760   1691966 GAAGCATCCTAGAAGGAATTGAAAG ACCTGGGAGGAGCGGGATGAACTGGGAGCTCGTCCCAG spacer 
length: 38 repeater length: 25

35761   1692030 GAAGCATCCTAGAAGGAATTGAAAG CCATTTCACGTGGGAAACCTGGGGGAACGAGGCGTGGGAACG spacer 
length: 42 repeater length: 25

35762   1692098 GAAGCATCCTAGAAGGAATTGAAAG ACGGGCAGAACGCATACGCTTATGCCGAAGTACCTCAACTC spacer 
length: 41 repeater length: 25

35763   1692165 GAAGCATCCTAGAAGGAATTGAAAG AGCAAAGCTCCCTGCCGGCACCCTTCGTTCCGAGAAACA spacer 
length: 39 repeater length: 25

35764   1692230 GAAGCATCCTAGAAGGAATTGAAAG GCCTCCCCGGGAAGGGGAGGCAGAGGCTCTATTTTGA spacer 
length: 37 repeater length: 25

35765   1692293 GAAGCATCCTAGAAGGAATTGAAAG TTCCGTCTCCCCTCCCCTTCTCGATGAAGGGAAGCACCG spacer 
length: 39 repeater length: 25

35766   1692358 GAAGCATCCTAGAAGGAATTGAAAG GTCATCATAGACGAGATCCACAACATAAGCGACAGAAGT spacer 
length: 39 repeater length: 25

35767   1692423 GAAGCATCCTAGAAGGAATTGAAAG CCTAACCCCACCTAACCCCTTTTTTTTCTTCTTCCCTT spacer 
length: 38 repeater length: 25

35768   1692487 GAAGCATCCTAGAAGGAATTGAAAG TTGGAGTACTTGTCTTAGTTTGTCTAAACTCTCAACATCCC spacer 
length: 41 repeater length: 25

35769   1692554 GAAGCATCCTAGAAGGAATTGAAAG ATTCTCTCTTCCAGCCGAGAGAGGATTTTCCCCAATA spacer 
length: 37 repeater length: 25

35770   1692617 GAAGCATCCTAGAAGGAATTGAAAG TATGGGGTGTAGTCTCCGGGCTTGATTTAGTGTCTA spacer 
length: 36 repeater length: 25

35771   1692679 GAAGCATCCTAGAAGGAATTGAAAG CTGTCCAAGGGGAGAGAAGGGGATAGGGGACGGAAGAA spacer 
length: 38 repeater length: 25

35772   1692743 GAAGCATCCTAGAAGGAATTGAAAG CGAAAAGAAGGAAGAAAAGGCTCGTACTCGCACCCC spacer 
length: 36 repeater length: 25

35773   1692805 GAAGCATCCTAGAAGGAATTGAAAG GACAGGAAGGGGAAGGACGGGAAGGAAAAAAGGGGTTA spacer 
length: 38 repeater length: 25

35774   1692869 GAAGCATCCTAGAAGGAATTGAAAG TTAACCTCGGCAGATTTTCCAAGACATCATCAAC spacer length: 
34 repeater length: 25

35775   1692929 GAAGCATCCTAGAAGGAATTGAAAG GACATAGGCGGCGGCAGCAGCTATGACGACGGTTCCTAC spacer 
length: 39 repeater length: 25

35776   1692994 GAAGCATCCTAGAAGGAATTGAAAG AAGACCCAACCTAATTCGGCGCCACAATGGCACCGAA spacer 
length: 37 repeater length: 25

35777   1693057 GAAGCATCCTAGAAGGAATTGAAAG AGGATGCTTCAGGGGAGGCAGAGGGGGGGGGGAGAAGGGAA spacer 
length: 41 repeater length: 25

35778   1693124 GAAGCATCCTAGAAGGAATTGAAAG ACTACTTGTGTTTCCACCACCGGTGCTTCCGCTCGTGTT spacer 
length: 39 repeater length: 25

35779   1693189 GAAGCATCCTAGAAGGAATTGAAAG ATACCAACATGCTACAACAAAGTTTTTATATTACCTTC spacer 
length: 38 repeater length: 25

35780   1693253 GAAGCATCCTAGAAGGAATTGAAAG AACGTCGCACAGGTGCCTCCGTACAAAGGAACCATATCT spacer 
length: 39 repeater length: 25

35781   1693318 GAAGCATCCTAGAAGGAATTGAAAG CCATCGAGGTAGTGACGGTGAACGCCGACGGGAAGATGAGTCG spacer 
length: 43 repeater length: 25

35782   1693387 GAAGCATCCTAGAAGGAATTGAAAG TCCGACTCCAACGAGGAGCCGGACGAGGAGGACTCGGA spacer 
length: 38 repeater length: 25

35783   1693451 GAAGCATCCTAGAAGGAATTGAAAG CCGGAATCGTTCTCTTGGGCATGTTGTCTCAACCA spacer length: 
35 repeater length: 25

35784   1693512 GAAGCATCCTAGAAGGAATTGAAAG AGGGGTACTCCCCTGGTTCCGAGAGGGCGTACCTGGTCC spacer 
length: 39 repeater length: 25

35785   1693577 GAAGCATCCTAGAAGGAATTGAAAG ACGAGGAGGGGAAAGAGGGGAGGGAGGGCAGAGGACGGCA spacer 
length: 40 repeater length: 25

35786   1693643 GAAGCATCCTAGAAGGAATTGAAAG CTTTCATAATTTCATCCTTCGGTTTTCTAAGCTGTTCA spacer 
length: 38 repeater length: 25

35787   1693707 GAAGCATCCTAGAAGGAATTGAAAG GTTTTAGAGCGGCCTCCAGGCCGCTCTCCAGCCTCTCTA spacer 
length: 39 repeater length: 25

35788   1693772 GAAGCATCCTAGAAGGAATTGAAAG TTTGATTTCCGGATTGTAGTTGTTAATCTTGTTCT spacer length: 
35 repeater length: 25

35789   1693833 GAAGCATCCTAGAAGGAATTGAAAG ATAACTTTGCGGGTCTTATTTTCTCACGTCTTAACTTC spacer 
length: 38 repeater length: 25

35790   1693897 GAAGCATCCTAGAAGGAATTGAAAG TTCCGGTTCCCTTGGAGTAGGACTGGGCATATTGGAACAGG spacer 
length: 41 repeater length: 25

35791   1693964 GAAGCATCCTAGAAGGAATTGAAAG GAAGGGCCCGCTCCCACCCCTCGTTTCCCCAGGCTTCCC spacer 
length: 39 repeater length: 25

35792   1694029 GAAGCATCCTAGAAGGAATTGAAAG TATCATGCTCTTTATCAACAACTTTCTTGCAACTACAGT spacer 
length: 39 repeater length: 25

35793   1694094 GAAGCATCCTAGAAGGAATTGAAAG CGTCGGAGTCCTCGTCCGAGGAGGTGGTGGGGGA spacer length: 
34 repeater length: 25

35794   1694154 GAAGCATCCTAGAAGGAATTGAAAG GTGTTTTCTGTTTTTCTCGCGTGGTTCTCAAGAAGGTC spacer 



length: 38 repeater length: 25
35795   1694218 GAAGCATCCTAGAAGGAATTGAAAG TTACACCGCGAACGGAACGGCACAGTTCAACGCGTCCGC spacer 

length: 39 repeater length: 25
35796   1694283 GAAGCATCCTAGAAGGAATTGAAAG TGTAGACCGTGTTCATGAGTATCTTTCGACAGTA spacer length: 

34 repeater length: 25
35797   1694343 GAAGCATCCTAGAAGGAATTGAAAG CTGAACAGGGGTACCCCTGGTTCAGGGAGAAACTTGTAA spacer 

length: 39 repeater length: 25
35798   1694408 GAAGCATCCTAGAAGGAATTGAAAG ATTCTCAGTCTTCCAGCCCGGATCAGTCTAGCAGGTTCCG spacer 

length: 40 repeater length: 25
35799   1694474 GAAGCATCCTAGAAGGAATTGAAAG CGGCAAGTACGGCGCCTTTTGGGTCAGCGGTCGGGCCC spacer 

length: 38 repeater length: 25
35800   1694538 GAAGCATCCTAGAAGGAATTGAAAG CGATCAACCCTCCCTGCGACACGGTCTCCCCGGAAGGT spacer 

length: 38 repeater length: 25
35801   1694602 GAAGCATCCTAGAAGGAATTGAAAG CGACCTCGGCCAATATACCGCTCCTCCGGAGTCCCC spacer 

length: 36 repeater length: 25
35802   1694664 GAAGCATCCTAGAAGGAATTGAAAG GGTTTGTGCCACTTTCCCAGTTGTCGATAGTCACCCTCGA spacer 

length: 40 repeater length: 25
35803   1694730 GAAGCATCCTAGAAGGAATTGAAAG TCTGAGCATCCATCAACCCACTGACAACACTGTGCCCCA spacer 

length: 39 repeater length: 25
35804   1694795 GAAGCATCCTAGAAGGAATTGAAAG GCTCCGTCGCACTTCAAAGGGGGGAGAGAAGCATGGGAGG spacer 

length: 40 repeater length: 25
35805   1694861 GAAGCATCCTAGAAGGAATTGAAAG AGGGGAGAGATGAGGGGAAGGGGAGAAGGGAGAAGGGGTTA spacer 

length: 41 repeater length: 25
35806   1694928 GAAGCATCCTAGAAGGAATTGAAAG CTACCGTTATGCAATACGGGACGTACGGGTCTCGTCCGTG spacer 

length: 40 repeater length: 25
35807   1694994 GAAGCATCCTAGAAGGAATTGAAAG CAGGACCAGTGCGAGGAAACTTAACGTAATGGGGTCAAGT spacer 

length: 40 repeater length: 25
35808   1695060 GAAGCATCCTAGAAGGAATTGAAAG GTTCATGTCTAACGTGAAATCCATTCGGAAAAACTATA spacer 

length: 38 repeater length: 25
35809   1695124 GAAGCATCCTAGAAGGAATTGAAAG AAACAGATTTTCATAGACTTCGGCGGCAACGAACCGA spacer 

length: 37 repeater length: 25
35810   1695187 GAAGCATCCTAGAAGGAATTGAAAG TTTATAGGCGGAATTGAGCCTTTGTTCCCAATTGCGG spacer 

length: 37 repeater length: 25
35811   1695250 GAAGCATCCTAGAAGGAATTGAAAG CGACTGGGAAATCAAATTCTTGCCATGTGTTGGCCGGAAT spacer 

length: 40 repeater length: 25
35812   1695316 GAAGCATCCTAGAAGGAATTGAAAG ATGTAAACTTTGTCAAAATCATAAAACCCCATATTTTTC spacer 

length: 39 repeater length: 25
35813   1695381 GAAGCATCCTAGAAGGAATTGAAAG TACTCCCCGTCGTAAACAACGGGGAGGTTGGGAGTG spacer 

length: 36 repeater length: 25
35814   1695443 GAAGCATCCTAGAAGGAATTGAAAG CATCCCAGCTCGGTGCCGCACCTGCGGC spacer length: 28 

repeater length: 25
35815   1695497 GAAGCATCCTAGAAGGAATTGAAAG TAACTCCCTCTCACTCTCATAGTATTCCGTGATCCGGCC spacer 

length: 39 repeater length: 25
35816   1695562 GAAGCATCCTAGAAGGAATTGAAAG ATGGGAAAGAGGAATAAATTGGTAGGCATCTCCACT spacer 

length: 36 repeater length: 25
35817   1695624 GAAGCATCCTAGAAGGAATTGAAAG AAACATATGGCGACCCTATCCTACCCTCGCCACCC spacer length: 

35 repeater length: 25
35818   1695685 GAAGCATCCTAGAAGGAATTGAAAG TCGTCCTCCGGGTCCTCGTCCGAGGAGGTGGAGGAGGA spacer 

length: 38 repeater length: 25
35819   1695749 GAAGCATCCTAGAAGGAATTGAAAG ATTCCTCCCCCGCTTTTCCTATAATCCTGAAACATGCA spacer 

length: 38 repeater length: 25
35820   1695813 GAAGCATCCTAGAAGGAATTGAAAG GTGATCCGGCCCCCGTCGTTGTGGAATACGTACTTGAGCC spacer 

length: 40 repeater length: 25
35821   1695879 GAAGCATCCTAGAAGGAATTGAAAG TACGGCGCGGCGAGGGTGACCACCCCCACCGCATACCTTCTCT spacer 

length: 43 repeater length: 25
35822   1695948 GAAGCATCCTAGAAGGAATTGAAAG TTAAGTACGTGTGCCCCACATACACACCCGCCATCATCCT spacer 

length: 40 repeater length: 25
35823   1696014 GAAGCATCCTAGAAGGAATTGAAAG TGTTTTCAACGTCCTGCGCCGTGACTTCGCGCCACGTGT spacer 

length: 39 repeater length: 25
35824   1696079 GAAGCATCCTAGAAGGAATTGAAAG TTGTAAGTCGTATTGCGTCACCGAGTTCATCAGCACGT spacer 

length: 38 repeater length: 25
35825   1696143 GAAGCATCCTAGAAGGAATTGAAAG TTCTCGAGGACCGAGCCCGAATTTACGGGCACTTTTTCT spacer 

length: 39 repeater length: 25
35826   1696208 GAAGCATCCTAGAAGGAATTGAAAG CGTCGGAGGGGACGAGCTCCCAAACACTCGTCCCGTCC spacer 

length: 38 repeater length: 25
35827   1696272 GAAGCATCCTAGAAGGAATTGAAAG TGGGGGGAAGGGGATAAATTGATAATTCGTCCCCCCCGCG spacer 

length: 40 repeater length: 25
35828   1696338 GAAGCATCCTAGAAGGAATTGAAAG ACCCCGGTGTAGGTGGGAGTGGTGGGAGTGACGGT spacer length: 

35 repeater length: 25
35829   1696399 GAAGCATCCTAGAAGGAATTGAAAG TAGTCGACGTCCTCGATTCGAACATATGGACCTTCGCCG spacer 

length: 39 repeater length: 25



35830   1696464 GAAGCATCCTAGAAGGAATTGAAAG CGAATTCGGCAAGCGTCATCACGTAGTCGTCGAGCCAC spacer 
length: 38 repeater length: 25

35831   1696528 GAAGCATCCTAGAAGGAATTGAAAG CTGAGCTCGCGCATGGGAAGACGGATGTTGCCGTATGT spacer 
length: 38 repeater length: 25

35832   1696592 GAAGCATCCTAGAAGGAATTGAAAG TCTACCCCGGCAAATACGGCCTTTACTCCCTGTACGGGTA spacer 
length: 40 repeater length: 25

35833   1696658 GAAGCATCCTAGAAGGAATTGAAAG CTTGCACGACAGGACGAGGACCTGTCGGTCCCCGTCCTTC spacer 
length: 40 repeater length: 25

35834   1696724 GAAGCATCCTAGAAGGAATTGAAAG AACAATATCAGAGACAGTATACCAAAGTCAATAATTTCTT spacer 
length: 40 repeater length: 25

35835   1696790 GAAGCATCCTAGAAGGAATTGAAAG CCGAGGTCGTACTGAGTCTCAGGAACGCAGGGGGCGCCGT spacer 
length: 40 repeater length: 25

35836   1696856 GAAGCATCCTAGAAGGAATTGAAAG ATCACAACGTCGCAACCCTCCCTCACTTCCCATGCCTTT spacer 
length: 39 repeater length: 25

35837   1696921 GAAGCATCCTAGAAGGAATTGAAAG GCACGATCCTGCCTTTGACGAAGTGATCCTTAGTTA spacer 
length: 36 repeater length: 25

35838   1696983 GAAGCATCCTAGAAGGAATTGAAAG TCCTTTTGCGACCCACCCTCCACATCCTCAGCGACCG spacer 
length: 37 repeater length: 25

35839   1697046 GAAGCATCCTAGAAGGAATTGAAAG CCTAACCCCACCCACCTAACCCTTTTTTTCCTTCTTCCCT spacer 
length: 40 repeater length: 25

35840   1697112 GAAGCATCCTAGAAGGAATTGAAAG GCTCTTCGACTTGGTCGGGGTCGATGTACCACTTCACCAA spacer 
length: 40 repeater length: 25

35841   1697178 GAAGCATCCTAGAAGGAATTGAAAG TAGTTCATGCTGCAAAACCCCCAGATTTCTTCGGAAACCT spacer 
length: 40 repeater length: 25

35842   1697244 GAAGCATCCTAGAAGGAATTGAAAG ACCTCCCCTGGGGAGGGAGGCAAAGGCGTTTTTTCGATCT spacer 
length: 40 repeater length: 25

35843   1697310 GAAGCATCCTAGAAGGAATTGAAAG GCTGCTTTCCACCCTGTTGGGGGTTCACGTGCCCACCAAC spacer 
length: 40 repeater length: 25

35844   1697376 GAAGCATCCTAGAAGGAATTGAAAG AGGTAGGGTCCACTGACCCATATCGTATCCTCAGTCT spacer 
length: 37 repeater length: 25

35845   1697439 GAAGCATCCTAGAAGGAATTGAAAG TAGTTTATACAGGGTCTCTATATCCCCACTACTAAAAAATT spacer 
length: 41 repeater length: 25

35846   1697506 GAAGCATCCTAGAAGGAATTGAAAG TTATACCCCAGGTAAGCGTACCTGGGGTACGTCACATAC spacer 
length: 39 repeater length: 25

35847   1697571 GAAGCATCCTAGAAGGAATTGAAAG GCGACCTCGAGGGCGTCCACGTGCCCGCGGAGGCGGCG spacer 
length: 38 repeater length: 25

35848   1697635 GAAGCATCCTAGAAGGAATTGAAAG ATCATGGTCGTATTTCTCTTGCATACTTTTACATTCTT spacer 
length: 38 repeater length: 25

35849   1697699 GAAGCATCCTAGAAGGAATTGAAAG TTAAGGGGTGCTTTCCGAGCCTCCCTTTCGAGAGGCGCT spacer 
length: 39 repeater length: 25

35850   1697764 GAAGCATCCTAGAAGGAATTGAAAG TCCAGCAGCCCGTTAAGTTCCGAGCCCGAAACGGGCGC spacer 
length: 38 repeater length: 25

35851   1697828 GAAGCATCCTAGAAGGAATTGAAAG TATCGCTGAAACGAAGCCATCGCTTATCAAGCCCTTGACTTC spacer 
length: 42 repeater length: 25

35852   1697896 GAAGCATCCTAGAAGGAATTGAAAG CAAACAGAGGAGCCGTCCCACCAATGGGAGCGGGCTCCC spacer 
length: 39 repeater length: 25

35853   1697961 GAAGCATCCTAGAAGGAATTGAAAG TCGCGGGGAGGCTAATTGCACTCTTCTCACGGTGGTATATA spacer 
length: 41 repeater length: 25

35854   1698028 GAAGCATCCTAGAAGGAATTGAAAG ACCAATTCATCGCCCTCTCCCATTCCTTCACCCCGTATT spacer 
length: 39 repeater length: 25

35855   1698093 GAAGCATCCTAGAAGGAATTGAAAG ACGATTGGAGCGAGGTGCCGGAAGACCTTCGCTA spacer length: 
34 repeater length: 25

35856   1698153 GAAGCATCCTAGAAGGAATTGAAAG AACTAACTGAGGCTCTTGCTCGAGGAGCCTCAGGAT spacer 
length: 36 repeater length: 25

35857   1698215 GAAGCATCCTAGAAGGAATTGAAAG CCGGGAAGGGGAGACAAGGGTTCTGTATGGAATTCCACTT spacer 
length: 40 repeater length: 25

35858   1698281 GAAGCATCCTAGAAGGAATTGAAAG CTTTAAGGGCTTGTTCCAACCCTTCCTTCAAACGT spacer length: 
35 repeater length: 25

35859   1698342 GAAGCATCCTAGAAGGAATTGAAAG CCCTGAGGTCTTTGATGTACGTTTGCGCTTTCTCTCCG spacer 
length: 38 repeater length: 25

35860   1698406 GAAGCATCCTAGAAGGAATTGAAAG TCTGCGGGTGCCTTTTCCTCTTGTTCTGACATTTTTCCT spacer 
length: 39 repeater length: 25

35861   1698471 GAAGCATCCTAGAAGGAATTGAAAG CCACAAGAAGGGGTTGGCCTCTGGAATCTTATCGATCCGG spacer 
length: 40 repeater length: 25

35862   1698537 GAAGCATCCTAGAAGGAATTGAAAG ATTCTGGAAAAAAATACGGAGGAAACTACCCTCCCTGTCA spacer 
length: 40 repeater length: 25

35863   1698603 GAAGCATCCTAGAAGGAATTGAAAG ACCAGGAACGACAACCGAGTTTCCCTTAACGAGTTGGCA spacer 
length: 39 repeater length: 25

35864   1698668 GAAGCATCCTAGAAGGAATTGAAAG ACAGTCTCCAGGTCCCTCTCATTAAAAAACTCGGGAAAC spacer 
length: 39 repeater length: 25

35865   1698733 GAAGCATCCTAGAAGGAATTGAAAG ATTTATACCGTATCTCCTAACAAGATACTTTTCAGCAAG spacer 



length: 39 repeater length: 25
35866   1698798 GAAGCATCCTAGAAGGAATTGAAAG CGGTTACAGGTACGGGCCTTGTGGCCTCCGTCGGAGCCT spacer 

length: 39 repeater length: 25
35867   1698863 GAAGCATCCTAGAAGGAATTGAAAG TGTGGTTGTAGTCCTAGTTCATGCTGCAAAAATCCCCAGA spacer 

length: 40 repeater length: 25
35868   1698929 GAAGCATCCTAGAAGGAATTGAAAG TTCTCCCGCTGCCGTCCCCCCTGCCTCCTCCCTTTTTT spacer 

length: 38 repeater length: 25
35869   1698993 GAAGCATCCTAGAAGGAATTGAAAG TCAAAGCCACCCCTTCCACCTGCCGGTAGTACTCCTCGA spacer 

length: 39 repeater length: 25
35870   1699058 GAAGCATCCTAGAAGGAATTGAAAG AATGAGGGTGGTGGGAGCGGGCCCGCAGGGGAACCCG spacer 

length: 37 repeater length: 25
35871   1699121 GAAGCATCCTAGAAGGAATTGAAAG GTTGCTCCCTCTCAATATGGAGTCGTGGGTGTGAAGTT spacer 

length: 38 repeater length: 25
35872   1699185 GAAGCATCCTAGAAGGAATTGAAAG CTTATCTTGGTTCCACGTCGTGGCCCATACGACTCATA spacer 

length: 38 repeater length: 25
35873   1699249 GAAGCATCCTAGAAGGAATTGAAAG CACAGTTCACATCCCTGTTTCCAGCAGGGATTTTTACCA spacer 

length: 39 repeater length: 25
35874   1699314 GAAGCATCCTAGAAGGAATTGAAAG GAAACACCGAGAGATTGCCTTTGGAGGTGGCACCG spacer length: 

35 repeater length: 25
35875   1699375 GAAGCATCCTAGAAGGAATTGAAAG AATTCGTGAGTGAGGAAACTCCAGATTTCCTCACTTATCTT spacer 

length: 41 repeater length: 25
35876   1699442 GAAGCATCCTAGAAGGAATTGAAAG ATGAGGGGAGAACCATGAACGTTCAACAATTAGT spacer length: 

34 repeater length: 25
35877   1699502 GAAGCATCCTAGAAGGAATTGAAAG GGGGCGAAGCGTAAACCGACCTGTAAGGCGACATCAAC spacer 

length: 38 repeater length: 25
35878   1699566 GAAGCATCCTAGAAGGAATTGAAAG GTTTCCATTCCTTCTGCACAATATGGGGTGAAGGA spacer length: 

35 repeater length: 25
35879   1699627 GAAGCATCCTAGAAGGAATTGAAAG ACCAACACCCCGGCCGTCTTAGGGTCGGCTTCTGGGGCGG spacer 

length: 40 repeater length: 25
35880   1699693 GAAGCATCCTAGAAGGAATTGAAAG CCATATTGGAGTATTAATACGTGGGCACTTCGCTTGGT spacer 

length: 38 repeater length: 25
35881   1699757 GAAGCATCCTAGAAGGAATTGAAAG CTTCGTTTCCCCAGGCTTCCCACCGAAGGTGGGCACAGC spacer 

length: 39 repeater length: 25
35882   1699822 GAAGCATCCTAGAAGGAATTGAAAG GTTCGGAAGGAAGATGCCTAAATTGCCGCTCGAATCGAG spacer 

length: 39 repeater length: 25
35883   1699887 GAAGCATCCTAGAAGGAATTGAAAG AGGATAATGATAATTTCGTGTGGTTGCAATCCCAATTCG spacer 

length: 39 repeater length: 25
35884   1699952 GAAGCATCCTAGAAGGAATTGAAAG TACTCGTAACGTTGTCGGGAGGTTCGTCGTACCGTTCTC spacer 

length: 39 repeater length: 25
35885   1700017 GAAGCATCCTAGAAGGAATTGAAAG TTATTGATTCGAACTATGTCCCCATTAGGAAGCTTTAT spacer 

length: 38 repeater length: 25
35886   1700081 GAAGCATCCTAGAAGGAATTGAAAG AGTACCTCTGGTGTTTCAGTACAAACGCGACGTGGAGG spacer 

length: 38 repeater length: 25
35887   1700145 GAAGCATCCTAGAAGGAATTGAAAG CTGCCACTTCGTCTTGGGTGATTTTCTTCGAGGGATCG spacer 

length: 38 repeater length: 25
35888   1700209 GAAGCATCCTAGAAGGAATTGAAAG ATTCTTCCTCCTGCCGCATATGTGATTTTAAAGCATT spacer 

length: 37 repeater length: 25
35889   1700272 GAAGCATCCTAGAAGGAATTGAAAG ACTCGGTCAAAAACAAATATCCCGATTTAACTTACG spacer 

length: 36 repeater length: 25
35890   1700334 GAAGCATCCTAGAAGGAATTGAAAG AGGCAGGAAGCATATACCTATCGAACCCAACAACAAGTTT spacer 

length: 40 repeater length: 25
35891   1700400 GAAGCATCCTAGAAGGAATTGAAAG ACATTCTTCCGACGTATACGCCTACGATGACGGCCACAGC spacer 

length: 40 repeater length: 25
35892   1700466 GAAGCATCCTAGAAGGAATTGAAAG GATCTTTCTGTTCTTTCTGTTCCTTTAGTGTTCGAAG spacer 

length: 37 repeater length: 25
35893   1700529 GAAGCATCCTAGAAGGAATTGAAAG AAAGGCTATTAAACACCCGGGTCGTGTCGTTAGAGCGATG spacer 

length: 40 repeater length: 25
35894   1700595 GAAGCATCCTAGAAGGAATTGAAAG ATATATTAGGCTCCATCATTCTCCCCTTCACTCCGAGT spacer 

length: 38 repeater length: 25
35895   1700659 GAAGCATCCTAGAAGGAATTGAAAG GGTTGAAGTAGTAAACTCCGCAACGAACCCTATTCCTGT spacer 

length: 39 repeater length: 25
35896   1700724 GAAGCATCCTAGAAGGAATTGAAAG AACCCGTACTCCAGTCCTACGACAGCGCCAACCACCATCTC spacer 

length: 41 repeater length: 25
35897   1700791 GAAGCATCCTAGAAGGAATTGAAAG ACATGACTCTTATCAAGAATACTGCTGAGTTTTTCTAGCG spacer 

length: 40 repeater length: 25
35898   1700857 GAAGCATCCTAGAAGGAATTGAAAG CAACTAACGTACCATAGTTTCTCTTCCTTCGACCACCTTA spacer 

length: 40 repeater length: 25
35899   1700923 GAAGCATCCTAGAAGGAATTGAAAG GATCTCGCGGATGCCGGAGACGAAGAGCGGTGACTCCA spacer 

length: 38 repeater length: 25
35900   1700987 GAAGCATCCTAGAAGGAATTGAAAG TAGGCCACATACCATAGTTTCTCTTCATTGCTCCATCGC spacer 

length: 39 repeater length: 25



35901   1701052 GAAGCATCCTAGAAGGAATTGAAAG GGGTTAACAATTACGAAAAGCCAGTACTAGACA spacer length: 
33 repeater length: 25

35902   1701111 GAAGCATCCTAGAAGGAATTGAAAG GTAGGCGAGGGGTTGCACATATTGTGCCCCCTCAC spacer length: 
35 repeater length: 25

35903   1701172 GAAGCATCCTAGAAGGAATTGAAAG GGTGGGGGGTCGTCGACCTCCCATTCGATGTCATTGTC spacer 
length: 38 repeater length: 25

35904   1701236 GAAGCATCCTAGAAGGAATTGAAAG TACCAAATTCTGTCTGTCATTCTAACTTCGTATTTTGT spacer 
length: 38 repeater length: 25

35905   1701300 GAAGCATCCTAGAAGGAATTGAAAG CCAGGAGGTCTGGTCACACTCTGCCCGCCCAGACTG spacer 
length: 36 repeater length: 25

35906   1701362 GAAGCATCCTAGAAGGAATTGAAAG TTGGTCAAGTTGGTGCGGGCTATGGGGTACTCTCAAGAGA spacer 
length: 40 repeater length: 25

35907   1701428 GAAGCATCCTAGAAGGAATTGAAAG TGTTATGAAAGTGACGCTGACGTTCTTCGCCTTGATTT spacer 
length: 38 repeater length: 25

35908   1701492 GAAGCATCCTAGAAGGAATTGAAAG GCGCGCGTCCTTGTACCCGTACAGGGAGTAAAGGC spacer length: 
35 repeater length: 25

35909   1701553 GAAGCATCCTAGAAGGAATTGAAAG TTATTGATTCGAACTATGTCCCCATTAGGAAGCTTTAT spacer 
length: 38 repeater length: 25

35910   1701617 GAAGCATCCTAGAAGGAATTGAAAG AGTACCTCTGGTGTTTCAGTACAAACGCGACGTGGAGG spacer 
length: 38 repeater length: 25

35911   1701681 GAAGCATCCTAGAAGGAATTGAAAG CTGCCACTTCGTCTTGGGTGATTTTCTTCGAGGGATCG spacer 
length: 38 repeater length: 25

35912   1701745 GAAGCATCCTAGAAGGAATTGAAAG TAAAGGGGGAGGTTGTGTATACCACTCCTAACATATTTT spacer 
length: 39 repeater length: 25

35913   1701810 GAAGCATCCTAGAAGGAATTGAAAG TCGGACGGTCCACCTTCACCGTCACAGGGCCCGCGAACG
35914   
35915   
35916   crispr 2
35917   1664810 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC TAGGAACGACATTTTCACCACTTGAAGAAGTTAG spacer 

length: 34 repeater length: 30
35918   1664875 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC TCCTCCTCGTCATACACGTGTAGTCTCGAATACTCAG spacer 

length: 37 repeater length: 30
35919   1664943 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC GCTAGTTTCCTAAGTAAAGTGCTAGAATTTATTTATC spacer 

length: 37 repeater length: 30
35920   1665011 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC CCACCGAAGTCAAACGGCACATCACCCTGCATAA spacer 

length: 34 repeater length: 30
35921   1665076 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC TGGCGAAAACCATACGAAACCCGGAAACTTCGACAA spacer 

length: 36 repeater length: 30
35922   1665143 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC TTGTACGCCGTTTATGAAGTTGCTTATCCCCTTCG spacer 

length: 35 repeater length: 30
35923   1665209 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC TGCTTCTTCTGTGGTGTAGAAAGTCGCTGATTACGCT spacer 

length: 37 repeater length: 30
35924   1665277 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC CAAATTTCCACCTCACAATAAGTCAACTATCCTGT spacer 

length: 35 repeater length: 30
35925   1665343 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC TCATAGAAAGTGGAAACTCGGGTGAGAATGGGGGAAG spacer 

length: 37 repeater length: 30
35926   1665411 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC AAGAGCAGGATCGGGATGAGAAGTGGGTCGATAG spacer 

length: 34 repeater length: 30
35927   1665476 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC TCGTACGAAGTACCTCCCTTCATCATGTGAGAAGA spacer 

length: 35 repeater length: 30
35928   1665542 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC AGAAGTGAGCTTACCCTCCTTTACCAGCCTGATG spacer 

length: 34 repeater length: 30
35929   1665607 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC 

ACACCGGGAACCAGGCAATTGTAGTTCTGTCTGCCTACGTTTCAAGCCCTCAAGGGTAAGCTACAAACCTTCAAACACCTCCGTTG
GACCCGAAGTATAGCGGTGATCC spacer length: 109 repeater length: 30

35930   1665747 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC CTTGCGAAGAAATATTATCCCCTATACGCGGAATGG spacer 
length: 36 repeater length: 30

35931   1665814 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC CCATGATCTCATTCTAAGAATTACCAGAAATGTCGATTTC 
spacer length: 40 repeater length: 30

35932   1665885 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC TCTGCAAGAAACACAGCATCATCGATGAAGAGAT spacer 
length: 34 repeater length: 30

35933   1665950 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC ATGAGAAGGCTGAGGAAGAGTGAAGCCTATCGCCT spacer 
length: 35 repeater length: 30

35934   1666016 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC TGCTTCTTCTGTGGTGTAGAAAGTCGCTGATTACGCT spacer 
length: 37 repeater length: 30

35935   1666084 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC TAAATTTCCACCTCACAATAAGTCAACTATCCTGT spacer 
length: 35 repeater length: 30

35936   1666150 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC TCATAGAAAGTGGAAACTCGGGTGAGAATGGGGGAAG spacer 
length: 37 repeater length: 30

35937   1666218 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC AAGAGCAGGATCGGGATGAGAAGTGGGTCGATAG spacer 
length: 34 repeater length: 30



35938   1666283 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC TCGTACGAAGTACCTCCCTTCATCATGTGAGAAGA spacer 
length: 35 repeater length: 30

35939   1666349 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC AGAAGTGAGCTTACCCTCCTTTACCAGCCTGATG spacer 
length: 34 repeater length: 30

35940   1666414 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC 
ACACCGGGAACCAGGCAATTGTAGTTCTGTCTGCCTACGTTTCAAGCCCTCAAGGGTAAGCTACAAACCTTCAAACACCTCCGTTG
GACCCGAAGTATAGCGGTGATCC spacer length: 109 repeater length: 30

35941   1666554 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC CTTGCGAAGAAATATTATCCCCTATACGCGGAATGG spacer 
length: 36 repeater length: 30

35942   1666621 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC CCATGATCTCATTCTAAGAATTACCAGAAATGTCGATTTC 
spacer length: 40 repeater length: 30

35943   1666692 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC TCTGCAAGAAACACAGCATCATCGATGAAGAGAT spacer 
length: 34 repeater length: 30

35944   1666757 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC ATGAGAAGGCTGAGGAAGAGTGAAGCCTATCGCCT spacer 
length: 35 repeater length: 30

35945   1666823 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC TTACCTGCGTAGACGACTTCTATATCTAGCTTGCT spacer 
length: 35 repeater length: 30

35946   1666889 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC ATAGCTCGCCGGTAGAACTGAGAATTTCTGCCGATA spacer 
length: 36 repeater length: 30

35947   1666956 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC 
AGATCGGGGAACCTACTAATTGTTTCTAAAGTCTCTTGTTTCAAGCCCTCAAGGGTAAGCTACAAACGTAACGTTCAACGTCGTCG
ACGGCGTGGAGTATGT spacer length: 102 repeater length: 30

35948   1667089 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC TCGGCCGAGATCATTATCTCGGTCGGTGACTGATCCA spacer 
length: 37 repeater length: 30

35949   1667157 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC AAATGGTACCCCTTAGTACTGGAATACCTTCCCCA spacer 
length: 35 repeater length: 30

35950   1667223 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC AATAACAAGAACAAAAATTCAGCCGTAAACACCAA spacer 
length: 35 repeater length: 30

35951   1667289 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC GTCGTCAATTCCTTGATATTTCAACATTTTTTCCG spacer 
length: 35 repeater length: 30

35952   1667355 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC TCGATTTGAGGACGGGGTTTGACGGAGAGGACATTAGC spacer 
length: 38 repeater length: 30

35953   1667424 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC GGGATGCAAGGGCACCCCTTCGTCGGGGACCACTTG spacer 
length: 36 repeater length: 30

35954   1667491 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC CACCTGTCCAGAATGTGGACGAGTGTTGTTGGGTT spacer 
length: 35 repeater length: 30

35955   1667557 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC GAGAGGTCTCCTTCCTCAAGATGCTGTACATTCGA spacer 
length: 35 repeater length: 30

35956   1667623 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC CGTGAACGTTCCGGGGAAGATCCAACTCCTGAAGT spacer 
length: 35 repeater length: 30

35957   1667689 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC ATGTGGATGATCCCGAATTTTACTGGACACGAAAAC spacer 
length: 36 repeater length: 30

35958   1667756 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC AGTAGTCGCAATTTCTGAGTATGTTACTTGCGTCT spacer 
length: 35 repeater length: 30

35959   1667822 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC CCGATATAATCCTTAATATAAGCAAGAAACACGAGGG spacer 
length: 37 repeater length: 30

35960   1667890 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC ACACCAGGTTGGCATGCCTTTGTTGATTCTATCACTCC spacer 
length: 38 repeater length: 30

35961   1667959 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC AGAATTTGATTTCCCGGTCATGAGCGGTGATTCCG spacer 
length: 35 repeater length: 30

35962   1668025 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC CTACTCCTTGCGGAGGCGACATCGTGAAGGGTTGAGG spacer 
length: 37 repeater length: 30

35963   1668093 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC GTGTTCGTAGTGAAGTATTGGCTAAGCCAGGCTA spacer 
length: 34 repeater length: 30

35964   1668158 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC CCTTTTTCTGTTCTTGTGGTTCCAATTTCCCCTCC spacer 
length: 35 repeater length: 30

35965   1668224 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC GGGATTGGCTTTTGGGGCATAGCGAGAAATACCAGA spacer 
length: 36 repeater length: 30

35966   1668291 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC AATTCCACTGCTCGAGCCTGCATCCTCGGTACATCA spacer 
length: 36 repeater length: 30

35967   1668358 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC ACATTCATCATTTCGATTTGGTTGTGGGCCACATAG spacer 
length: 36 repeater length: 30

35968   1668425 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC GTCTTTCCTCCCGTCGAACCCCTAGTGCACTTTTT spacer 
length: 35 repeater length: 30

35969   1668491 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC CTTTCGCGTTTCGTGAAAGTTCTTCTTCGCATTTTG spacer 
length: 36 repeater length: 30

35970   1668558 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC CACCTGTCCAGAGTGTGGACGGGTGATGCTGGGCT spacer 
length: 35 repeater length: 30

35971   1668624 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC ACGATTATTTCTCCTTGCTTAAAGTATTGTATGAATG spacer 
length: 37 repeater length: 30

35972   1668692 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC CTGGAGTCCTCTTCGTCTTTTTCTTCGGCGGTGTA spacer 



length: 35 repeater length: 30
35973   1668758 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC ATGTGTGGGGTAAAGGTAGAGGGACGGGGTGAG spacer 

length: 33 repeater length: 30
35974   1668822 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC ATCCACCGAAAATGCGACCCACCATCCGAGCGAATCC spacer 

length: 37 repeater length: 30
35975   1668890 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC GTGACGCCCAGCACGCTGTCGATCGTGTTTTGGT spacer 

length: 34 repeater length: 30
35976   1668955 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC AGCACTGCTCACCGTCACAATCGACTTCTCAGAGA spacer 

length: 35 repeater length: 30
35977   1669021 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC ACCTTAAGCCCCATGAAGGAAGAGTGAAGGACTTTCTC spacer 

length: 38 repeater length: 30
35978   1669090 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC CTAGTTTTTCCTAGATATCGATGAGACTTCACT spacer 

length: 33 repeater length: 30
35979   1669154 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC AAGTATACGCCTAAACCGATAGCCAAATTTGAAGAAT spacer 

length: 37 repeater length: 30
35980   1669222 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC CGGTAGGAGCTGATGAGAATAGCTGAATGACCGAATCG spacer 

length: 38 repeater length: 30
35981   1669291 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC AGTTTCACTGCAGTCAATCCTCCCAAGTTCTTTC spacer 

length: 34 repeater length: 30
35982   1669356 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC ACGGCTTGGAACTGCAGAAGCGGTGTACCCAACGCAGA spacer 

length: 38 repeater length: 30
35983   1669425 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC TGCCCTTCTGGTTATTATTACGATTCTGGTTACA spacer 

length: 34 repeater length: 30
35984   1669490 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC ACGGTATCCTCTGCCCGAATCTATCGACAGTATAG spacer 

length: 35 repeater length: 30
35985   1669556 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC ACATTCAGAAGCTCTCAGTCAGACCGGACGACGCGAA spacer 

length: 37 repeater length: 30
35986   1669624 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC TGGACATGAGGGTGCCCGCGAAGGTGAAGGCCGCAT spacer 

length: 36 repeater length: 30
35987   1669691 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC GTGAACTACATCGAACTGGTCCTGAATTCGACTG spacer 

length: 34 repeater length: 30
35988   1669756 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC AGGTGGAGGAGGGCCGGGTTCCTCCTCCGCTTACG spacer 

length: 35 repeater length: 30
35989   1669822 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC GTCAGACAAACTGCTGAATCAGACGATGATTATTC spacer 

length: 35 repeater length: 30
35990   1669888 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC TCGTTGCCACGTGGGCCCTCACCAGACCGGCCCACGTG spacer 

length: 38 repeater length: 30
35991   1669957 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC ACTTGGAAGAACTTCACGCGATAGGTAACATCATAC spacer 

length: 36 repeater length: 30
35992   1670024 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC GACTCGAAGAAACACGAGTTCATCGTCTGCGAATATG spacer 

length: 37 repeater length: 30
35993   1670092 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC ATAATAGCAGGAAGCCCATCGAAGGTCATGATGAGA spacer 

length: 36 repeater length: 30
35994   1670159 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC GTCCTCGTACGGCAGGCTTACCTGGGGTACAGGAACG spacer 

length: 37 repeater length: 30
35995   1670227 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC AATGACGTATTTACCGGGAAGGATGAGGTACTCGAC spacer 

length: 36 repeater length: 30
35996   1670294 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC CTCATTCTCCCGTCTGGAGTCAGAGTCACCACCGCCT spacer 

length: 37 repeater length: 30
35997   1670362 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC AACGAGAGTACGGCAAGGAGTTCGTCGTCGGACCTTT spacer 

length: 37 repeater length: 30
35998   1670430 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC GAGGAAAAGGGCCGTGCTTTGTGTGAGGGGGTGGA spacer 

length: 35 repeater length: 30
35999   1670496 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC GGTGGAAGGGTTGTTGCAGCTCCCTCCCGGCGTCA spacer 

length: 35 repeater length: 30
36000   1670562 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC AAAGTCATCAATCCGCAAAATTGGCAACTTTTCTCG spacer 

length: 36 repeater length: 30
36001   1670629 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC TTTTTAGCGGGTTGAAGAAGCTGTTCGGTGGTAG spacer 

length: 34 repeater length: 30
36002   1670694 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC CTATGAAGTCGTCGGCATTTCGAATTCTGACTCCGC spacer 

length: 36 repeater length: 30
36003   1670761 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC GGAGCCTGGATACATATCCTCTGAAGCCTAGGCTG spacer 

length: 35 repeater length: 30
36004   1670827 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC ACCCAACGGCACAGCAGTTCGCGGATGACTATCTG spacer 

length: 35 repeater length: 30
36005   1670893 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC TGGCCCTCCCTATTAGCTCTTCTCCCTCTATCCCTCC spacer 

length: 37 repeater length: 30
36006   1670961 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC AAAAGAAGGCCAGGGGTTTCATAGAGCTAGCCCGGC spacer 

length: 36 repeater length: 30
36007   1671028 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC GGAGACATGACGCTGATCTCAACGGCTCCTACGGA spacer 

length: 35 repeater length: 30



36008   1671094 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC AATTCACGATGGAATAGAACACACACTAACTGTAGTT spacer 
length: 37 repeater length: 30

36009   1671162 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC ATGTGTACCACACTTGAATGTGATAGTCCCCGTC spacer 
length: 34 repeater length: 30

36010   1671227 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC CTCAGGAGAAGCCGGTAGAGGACGTTATAGAAAACCTA spacer 
length: 38 repeater length: 30

36011   1671296 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC CCTTCGAGTTTGGGGCAGTACTACGCCTACCTCA spacer 
length: 34 repeater length: 30

36012   1671361 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC TCGGTACCCCAGGTACGTACATGCTCACGTACTCCG spacer 
length: 36 repeater length: 30

36013   1671428 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC CTGGAGTACAATCAATTAACATAGTAAACTCTGTTC spacer 
length: 36 repeater length: 30

36014   1671495 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC CACTCAGACAAAATCTATTCTCCCATTCTCTGTGTA spacer 
length: 36 repeater length: 30

36015   1671562 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC ATACTAACCTTCAGGTCTAAAAAGAGAAGAAAAAAGA spacer 
length: 37 repeater length: 30

36016   1671630 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC AAATGGCATACTCATGTCCCTGTCTGATGGCTTCATCT spacer 
length: 38 repeater length: 30

36017   1671699 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC AGAAATTGAAAATAAAAGCAGGAGTTCTCCAAAGTA spacer 
length: 36 repeater length: 30

36018   1671766 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC CTTTCGCATTTGTCCATGTATTCGTCGTTGAGATCA spacer 
length: 36 repeater length: 30

36019   1671833 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC CCCAGAATGGCAACAGTGGGAAGAATGGTTTTGTG spacer 
length: 35 repeater length: 30

36020   1671899 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC ACTGTACTCCAGATAGGGTTACTTTGAGTACACTG spacer 
length: 35 repeater length: 30

36021   1671965 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC CTGGAGAGAGGACTGAAAGAGTTGGGCCACCAAGTG spacer 
length: 36 repeater length: 30

36022   1672032 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC CTGTGTCCCTCGAATCCTTCCTCGAGGGACACAGTTA spacer 
length: 37 repeater length: 30

36023   1672100 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC GAAAAGATGAAGAAAGGGGCGTTCGAGTTCATTCTG spacer 
length: 36 repeater length: 30

36024   1672167 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC TCAAGTGCCCATTCTTGTGATAGTGAAAACGATAAG spacer 
length: 36 repeater length: 30

36025   1672234 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC AGGGTGCTGAAAGCCAAATGACCAGAGCTATTTCAT spacer 
length: 36 repeater length: 30

36026   1672301 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC TCTTCACGGCCATAGGCGTGTTCGTGGGAGGCCTA spacer 
length: 35 repeater length: 30

36027   1672367 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC CCCTCAGGCAGTCGCTGTGCCAACGACACTACCA spacer 
length: 34 repeater length: 30

36028   1672432 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC TTGTACTCGAAAGCCAATTTGAGGAACTTGCTCT spacer 
length: 34 repeater length: 30

36029   1672497 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC TACAAACACAGCGTACTGGGTGTCACCGACTGGGTCGAATTTT 
spacer length: 43 repeater length: 30

36030   1672571 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC ACATAGCTGGCGTGACGACGCAGGTGACACAGGTCA spacer 
length: 36 repeater length: 30

36031   1672638 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC TTTTACGTGGGATATCAGGTTATCTTCGTGTGAC spacer 
length: 34 repeater length: 30

36032   1672703 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC TAGGTTCCCTCTATTCATGCTTAGCTTTACATCGC spacer 
length: 35 repeater length: 30

36033   1672769 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC TACAGCCCATCCACGCTAAGGACATTGTACAAGTCG spacer 
length: 36 repeater length: 30

36034   1672836 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC ATAGATATGATCGACAGATTTTACCAGCCTAGAGG spacer 
length: 35 repeater length: 30

36035   1672902 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC GCTAGTTTCCTAAGTAAAGTGCTAGAATTTATTTATC spacer 
length: 37 repeater length: 30

36036   1672970 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC TCTCCTGCTTCCTAACGGGGATACAGTCCGGCATTA spacer 
length: 36 repeater length: 30

36037   1673037 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC ACTCCTCGGAGGACGAGGAGGACTCGGAGGAGGA spacer 
length: 34 repeater length: 30

36038   1673102 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC TCGTTGCCATGGGTTCGTTTGTCTTACGCTATTAT spacer 
length: 35 repeater length: 30

36039   1673168 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC CAACGACGGTGAGGAAGAGCAGCTCGCCAGCACC spacer 
length: 34 repeater length: 30

36040   1673233 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC AGGTCGGCTGTTCCGCGGTGGCGTTGAGGTATGCCC spacer 
length: 36 repeater length: 30

36041   1673300 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC GGGAGGGGAGGGGAAGAAAAAAGGGTTAGGGAAGA spacer 
length: 35 repeater length: 30

36042   1673366 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC CGTTACTGACCCATCCCAGTTGCTATCGGCCCAG spacer 
length: 34 repeater length: 30

36043   1673431 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC GCAGTCTTTCGCCGTTTCTCCTTCTTCTTTACATAAA spacer 



length: 37 repeater length: 30
36044   1673499 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC CATATCCCTCGTACCCCTGTTCGAGGGATATGATAT spacer 

length: 36 repeater length: 30
36045   1673566 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC ACTAACTGAATGGTACAAAAAAGGCTGGGTGCAGTTTT spacer 

length: 38 repeater length: 30
36046   1673635 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC CCAGCCAGAAGGAAGAAGAGGAGAGAAGGAAGGAAA spacer 

length: 36 repeater length: 30
36047   1673702 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC ACCCTGTACGTCGTCGTCATATCGGCGTCGGTCT spacer 

length: 34 repeater length: 30
36048   1673767 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC TGAGACTTCATGTGCGAAAAAAGCGTGACGGAACAA spacer 

length: 36 repeater length: 30
36049   1673834 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC CGTGTCAGCCGGCCTGAAAGGCCGGTTGAAGATATT spacer 

length: 36 repeater length: 30
36050   1673901 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC AGGCCGGCTGACACGCACGAAGTCTTTGTTTGGAAGA spacer 

length: 37 repeater length: 30
36051   1673969 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC CCCCAAACAAATGTATCTAGGGTACAAGGAGGGTGAGT spacer 

length: 38 repeater length: 30
36052   1674038 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC GGAGTGAGAATGGCGGCTCGGTAGTGTTTTCCGCAC spacer 

length: 36 repeater length: 30
36053   1674105 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC CCCTTCCACCCCGTGCGGGGCAGCCATACAACCCTACA spacer 

length: 38 repeater length: 30
36054   1674174 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC TGTTACACCGCTTCCGGGTGTGACAACACCAGGCG spacer 

length: 35 repeater length: 30
36055   1674240 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC ACTTAACACCGCAGCAGATAGCCCAGTATGTCAA spacer 

length: 34 repeater length: 30
36056   1674305 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC TTTAAGGAACAAGTCTTAGCCCTACTCTTTGTCATG spacer 

length: 36 repeater length: 30
36057   1674372 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC ACACGATAGTGGTGAAGAACGGGAAGCTACATATAGG spacer 

length: 37 repeater length: 30
36058   1674440 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC TTGAGGTGATTGCGGTTTGGGCTTGGGTCGATACC spacer 

length: 35 repeater length: 30
36059   1674506 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC CTTCGGCATCTCGTCGAAATTTGATGTGTTTATCC spacer 

length: 35 repeater length: 30
36060   1674572 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC TTCCCATTTTTATCAACTCTTGCTGAGAGAATTGAT spacer 

length: 36 repeater length: 30
36061   1674639 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC ATGAGTGAGCAGAAGCAGGATTCTCAACAGGAAGA spacer 

length: 35 repeater length: 30
36062   1674705 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC ATGTCTTTGTACCTCTCATATACTTCATTCTTCAGT spacer 

length: 36 repeater length: 30
36063   1674772 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC TTTTCCACGACGAATATTTCACAGACATCACGTCA spacer 

length: 35 repeater length: 30
36064   1674838 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC TGTGGGAAAAGAGGAAAGTGTGAAAAAGATGAGGT spacer 

length: 35 repeater length: 30
36065   1674904 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC AAAGTGACGGCCATGGTGTAGATGCCCAACACCATC spacer 

length: 36 repeater length: 30
36066   1674971 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC GGAATTTATCTTTCTATTTGTCTGCTTATTTGTAT spacer 

length: 35 repeater length: 30
36067   1675037 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC AGAACTCGGGGTCCTTCACCGAGGCCACACCCATCG spacer 

length: 36 repeater length: 30
36068   1675104 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC AGAGTGCATACCTGGTCCTTACGACCAGGTATAGA spacer 

length: 35 repeater length: 30
36069   1675170 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC TCAGGGGCATGCTCAGGGACCCGGACACACCCCCT spacer 

length: 35 repeater length: 30
36070   1675236 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC AATATCCCTGCTAACACAACTATACTTAGCCCCCGAAA spacer 

length: 38 repeater length: 30
36071   1675305 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC ACGTCCTGCGCCGTGACTTTGCGCCACATGTCCGG spacer 

length: 35 repeater length: 30
36072   1675371 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC CGTGAGCATCTTTTCAATTTCCATGAGCACCTTT spacer 

length: 34 repeater length: 30
36073   1675436 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC CTCTTCACCCGTGGGCTCGGGCCTGAGGCTCTTCGA spacer 

length: 36 repeater length: 30
36074   1675503 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC CCGTCACCATCCCCACACAAACGAAGACCAAGACG spacer 

length: 35 repeater length: 30
36075   1675569 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC ACGTTCGTTTCCTTGCGCCCAAAACTCGCACTTGGCCC spacer 

length: 38 repeater length: 30
36076   1675638 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC ACAAAAGGAGTTTAAAAAGATTACACGGGAAGAGG spacer 

length: 35 repeater length: 30
36077   1675704 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC CCACGGATCCCAACGTGAAACTCTTCTCGTGGCCTAAGG 

spacer length: 39 repeater length: 30
36078   1675774 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC GAAATTCAAAGCCTGGGGTCATAAGCCCCAGGGCGT spacer 

length: 36 repeater length: 30



36079   1675841 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC TCTTTTCCCGATCCCGGTGACTTATCCCAAGCTAAA spacer 
length: 36 repeater length: 30

36080   1675908 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC AATGTCATTTCCGGCAGTTTGTTGTTGTCCGGTTTTA spacer 
length: 37 repeater length: 30

36081   1675976 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC ACGTTTTTTTACTCGTACACAATTGTATACACATGG spacer 
length: 36 repeater length: 30

36082   1676043 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC ATCGTCCTCGGAGGACGAGTCGGACTAACCCCACCCAC spacer 
length: 38 repeater length: 30

36083   1676112 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC AAATCGTTTCCGATAGAAGACTGCCATCACATTTT spacer 
length: 35 repeater length: 30

36084   1676178 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC ACACGAAGAGGACTCCAGTAGTGACCTTCACGACGG spacer 
length: 36 repeater length: 30

36085   1676245 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC TCTTTACTCGCTCTTCCAGCTCTGCTATTATTCTTTT spacer 
length: 37 repeater length: 30

36086   1676313 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC TCTCTTCTTTCCTTCCTTTCCTTCCCTTCCTTCTCT spacer 
length: 36 repeater length: 30

36087   1676380 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC GGATGTACTTTACCACACTGGGTGTCACCCAGTGTG spacer 
length: 36 repeater length: 30

36088   1676447 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC CATCCCCTACTTCCTCTACCACCTCCCTGACCGTATC spacer 
length: 37 repeater length: 30

36089   1676515 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC CCCTCACGTCCATCGCTAGAGAGCCCCCGTGACGTT spacer 
length: 36 repeater length: 30

36090   1676582 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC TTCCTACGATCAACGTAGCATTGAACACGAACACC spacer 
length: 35 repeater length: 30

36091   1676648 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC CCGTGCAGTAGGTCGTAGATGGTTCCGTAGTTGTTGTT spacer 
length: 38 repeater length: 30

36092   1676717 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC GCTTGCATCCTCGGTACTTGGTTCAAGTCATCTACG spacer 
length: 36 repeater length: 30

36093   1676784 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC AAATTCCTGTACCTCTTTGTTCATCTTCTCATCTTCC spacer 
length: 37 repeater length: 30

36094   1676852 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC AGGGCACAGCAGATCCAGGTTTCGGACGAGTTCGCCG spacer 
length: 37 repeater length: 30

36095   1676920 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC GTATCGTCGCGGGAGAAGTGGTGCTTCCGGTGCCT spacer 
length: 35 repeater length: 30

36096   1676986 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC ACCAGCTGGGCATCTTGAAGTTCTTCCTTCAACTCCTC spacer 
length: 38 repeater length: 30

36097   1677055 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC CCCGAAGGAAAAGTCCTGTCGGCACAAGAGGCGATAGG spacer 
length: 38 repeater length: 30

36098   1677124 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC CGGCGTGGGGGGTGCTCAAGTACGACCTGCCTCCCG spacer 
length: 36 repeater length: 30

36099   1677191 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC CTCACGATGGAACTTCATTTTCAAGCACTACATC spacer 
length: 34 repeater length: 30

36100   1677256 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC AAAGTAGAGGAAGACGTGAAATGGCTTACCAAGACG spacer 
length: 36 repeater length: 30

36101   1677323 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC CTGGGAGGGAAAAAGGATGCCTGAGAAGGACGAGA spacer 
length: 35 repeater length: 30

36102   1677389 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC TCTTTACAGCTATTGGTGTATTCGTGGGAGGTCTAGCC spacer 
length: 38 repeater length: 30

36103   1677458 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC TCTCTCCAGGTTGACCATTTTCTCACCAAGGTAATG spacer 
length: 36 repeater length: 30

36104   1677525 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC CTTCCTACTAGAACCCCTATGGCTGTACTCAGCCTC spacer 
length: 36 repeater length: 30

36105   1677592 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC GGCCACCCCCCTCGAGGGGGGAGACCCGAAAACA spacer 
length: 34 repeater length: 30

36106   1677657 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC CTCAATTGGACAAAGAATTACAGGCAAATGACAT spacer 
length: 34 repeater length: 30

36107   1677722 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC CTCACGCTCGCCCCCACGCTTCCTAGCGTGTTTTGTA spacer 
length: 37 repeater length: 30

36108   1677790 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC TATATGTGTGTCAAATGAAGTGGTAGCATGCCAAA spacer 
length: 35 repeater length: 30

36109   1677856 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC TACTTTCTTGATAATCTCTTGAAATTCCTCAAGTG spacer 
length: 35 repeater length: 30

36110   1677922 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC ACATCCTCAACCGGCCTTTCAGGCCGGTCGATTTTG spacer 
length: 36 repeater length: 30

36111   1677989 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC AATTTTGAACGAAATCGTCTTAGAAGTCATTATT spacer 
length: 34 repeater length: 30

36112   1678054 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC TCTGCGCCGCCCCCTCGTCGGAGGTAAGGGTGTGG spacer 
length: 35 repeater length: 30

36113   1678120 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC TATAAGCTAGAAAGCCAAAATGCCCTGGTTGTTT spacer 
length: 34 repeater length: 30

36114   1678185 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC CCGAGGCACTAGGCACCGGCTGGTACGTCCAGGCC spacer 



length: 35 repeater length: 30
36115   1678251 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC AGGGCGAGGATCCGAGCGAAGCTCTTCCTCTCGTGAA spacer 

length: 37 repeater length: 30
36116   1678319 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC GTAACACAAGTGGTGGAAATACAACCAGCGGAAACA spacer 

length: 36 repeater length: 30
36117   1678386 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC TTTTGGAATCACGTTTACCCTTATTGTGTTGTTG spacer 

length: 34 repeater length: 30
36118   1678451 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC TCTATGATTTTAGCCGCCTGAATGGCACGATGTTCA spacer 

length: 36 repeater length: 30
36119   1678518 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC GTGCCTCCAGTCGGGGTCTCTTCAGGAACGGGTTCA spacer 

length: 36 repeater length: 30
36120   1678585 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC AAGGCACCGCAAGCACCACTTCTCCCGTGACGATA spacer 

length: 35 repeater length: 30
36121   1678651 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC GAAGTACCAGTAGTGGCAGTAGCGGAAGTGGTAAC spacer 

length: 35 repeater length: 30
36122   1678717 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC TGGATGAAGAACTCGGTTTCGCGGATTCGCTCGGATG spacer 

length: 37 repeater length: 30
36123   1678785 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC AAAAACCTCATCCACGTTTATTTTTTCGATGTGTGGC spacer 

length: 37 repeater length: 30
36124   1678853 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC ACGGCACCTGTTGTGAGTGCAGTACCGTGCCATA spacer 

length: 34 repeater length: 30
36125   1678918 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC CCTTCCAGCCATAGGGAACAAAGGATCGATTCCG spacer 

length: 34 repeater length: 30
36126   1678983 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC AATCCGAGCCCGTCGAAGAGACGGGCACTTCTTGATC spacer 

length: 37 repeater length: 30
36127   1679051 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC CGTGCGGAACGGACCTCTTTGCCGTGCTCTACTATC spacer 

length: 36 repeater length: 30
36128   1679118 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC TGGGGAGGCTAATTTATTGTTTGTTAACAGAGGTAT spacer 

length: 36 repeater length: 30
36129   1679185 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC TCACCGCGGTCTTCGTCTTGGTCTTGTTCGTCGTT spacer 

length: 35 repeater length: 30
36130   1679251 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC CAGGGAGGGTTGATCGAGTCGACCCAAACCCAAACC spacer 

length: 36 repeater length: 30
36131   1679318 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC GGAGGGAGGCGGGCAAGGGCAGAGGAGGAAGGACG spacer 

length: 35 repeater length: 30
36132   1679384 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC ACGAGCGTCAATCAGATCAACCCGTCCTAGTTAC spacer 

length: 34 repeater length: 30
36133   1679449 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC AATAATTACTCCATCGTACGCGGAACCATCACAA spacer 

length: 34 repeater length: 30
36134   1679514 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC ATACGTTGTTCTGCCAAACGGAGACTTCGTGCATA spacer 

length: 35 repeater length: 30
36135   1679580 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC 

GAGTTAGATAGATAGCTAGCTAGAAAGCTAGTTTCCGTTTCAAGCTAGACCCTCAGGCAGTCTTTGCGTCAACGACACCACCTAGC
TAGAAAGCTAGTTTC spacer length: 101 repeater length: 30

36136   1679712 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC GATACGAAGGTATGAATAACGTTTTGGAACGTGT spacer 
length: 34 repeater length: 30

36137   1679777 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC TAAACTCGCTGTCCCGTATTTCTTTGATGGCGTTCT spacer 
length: 36 repeater length: 30

36138   1679844 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC TATACAGAAACCATCTGGTGATTCCAACACAAGGA spacer 
length: 35 repeater length: 30

36139   1679910 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC ATGTATTTCGTACCCCGTCACTTCTATTAGATTT spacer 
length: 34 repeater length: 30

36140   1679975 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC ACATACGATGAACTCGTGCTTCTTCGAGTCCAATG spacer 
length: 35 repeater length: 30

36141   1680041 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC AAATTTCGACGAGATGCCGAAGGAAGGGAAGGTGA spacer 
length: 35 repeater length: 30

36142   1680107 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC TGGTTACCATAAATACATGTAATACAAGTAGGGTTT spacer 
length: 36 repeater length: 30

36143   1680174 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC TAGCTTGAAGGCACGCAGGTACTCCAGCTGCTT spacer 
length: 33 repeater length: 30

36144   1680238 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC AATGAGAATGAGATAGCAGAATGGTACAAGAAAG spacer 
length: 34 repeater length: 30

36145   1680303 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC ATATGATAACAGTTTTCCTGGTTTATACCCAGATG spacer 
length: 35 repeater length: 30

36146   1680369 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC TGGAACTGCTCAAGAGCCTGAAGGGCGGGGGGACAG spacer 
length: 36 repeater length: 30

36147   1680436 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC GCCATTCTAGCCATTTTCCAAAAAATACAGGGGCCA spacer 
length: 36 repeater length: 30

36148   1680503 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC AAGGGCCTCAAATGAGTACTAAAGTGTCCCAAAATGA spacer 
length: 37 repeater length: 30

36149   1680571 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC ATATTTAAGTCTTTTTCATTCGTCTTAGTCTTTTA spacer 



length: 35 repeater length: 30
36150   1680637 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC CAGTATCGGAAAGCTGATTGTTGAACAGGGTGAAAC spacer 

length: 36 repeater length: 30
36151   1680704 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC TTCCCACTGGAAATGGGAACAGTGGAGGAGTGGA spacer 

length: 34 repeater length: 30
36152   1680769 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC AAGGCACGCTCGATGAGGCAGGAAGGGAGGTCG spacer 

length: 33 repeater length: 30
36153   1680833 GTTTCAAGCCCTCAAAGGTAAGCTACAAAC CCTGGGGCGGTATTTTTTCGTACAGGAAAGGCG
36154   
36155   
36156   crispr 3
36157   1648712 CCCTGATCCAGGTGAACTCCACGGTGAGGTACTC 

CCTAATCGGACGGTCCACCTTCACCGTCACAGGGCCCGCGAACGTCACTCCCGACTACGTGAAGCAGTACCTTGTGACCCTCTCCC
TCCCCAACGGGACCCTCTCGTCGTGGATCGACCAGGACGCTGTGGCGACTATCCCG spacer length: 142 repeater 
length: 34

36158   1648889 CCCTGATCCAGGTGAACTCCACGGTGAGGTACTC 
GCTAGTGGGGCCCTCGACCTTCATTGTGACCGTGCCGGCCGAGCTCACTCCCGACTACGTGAAGCAGTACCTTGTGACCCTCTCCC
TCCCCAACGGGACCCTCTCGTCGTGGATCGACCAGGACGCTGTGGCGACTATCCCG spacer length: 142 repeater 
length: 34

36159   1649066 CCCTGATCCAGGTGAACTCCACGGTGAGGTACTC 
TTCTTCCTTTCCTTCTCATAAACTTTTCGTCCAGGAATTCGGCAATCTCCTCCTTCCTTGAACTTGAGGTAGGTTGCCGCAAGAGT
TTGAGGCAAGAGGAAATATATTCACCAAAACATATTACAGTATCACGGGAGATTGC

36160   
36161   
36162   GCA_003990725.1_ASM399072v1_genomic.fna(findCrispr):
36163   START       REPEAT                           

SPACER                                             
36164   crispr 1
36165   2402618 ACTTTCTCGCCGACCGTCTC GTCTACCGTCTCCTCAACCGTCTTCTCGACCGTTTCGCCGACGGTCTCCTC 

spacer length: 51 repeater length: 20
36166   2402690 ACTTTCTCGCCGACCGTCTC 

GTCTACCGTCTTCTCGACCGTTTCGCCGACTGTCTCTTCGACTTTCTCGCCGACTGTCTCTTC spacer length: 63 
repeater length: 20

36167   2402774 ACTTTCTCGCCGACCGTCTC 
CCGGGAGTTTGGTGGTGTTACCCGTCGAATCAACAGCGTACAGTTATTCGTCCGGGTCCTCGC

36168   
36169   
36170   crispr 2
36171   2402933 GTCTCGCCCACGCTCTTTTC 

GACCTCCTTGCTCACCGTGTCGCCGACCGTCTTCTCCACCTCTTTGCTCACGGTCTCGCCCACGCTCTTCTCGACCTCTTTGCTCA
CCGTATCGCCGACCGTCTTCTCCACCTCCTTGCTCAC spacer length: 123 repeater length: 20

36172   2403077 GTCTCGCCCACGCTCTTTTC 
GACCTCCTTGCTCACCGTGTCACCGACCGTCTTCTCGACTTCCTTGTTGACCGTCTCGCCCACGCTCTTCTCGACTTCCTTGTTGA
C spacer length: 87 repeater length: 20

36173   2403185 GTCTCGCCCACGCTCTTTTC 
AACGGCCGGGAGTTTGGTGGTGTTACCCGTCGAATCAACAGCGTACAGTTATTCGTCCGGGTCCTCGCCGCGCGCTCGCTTGTACA
T

36174   
36175   
36176   crispr 3
36177   141916 GAATCGGAGTCCGAGCCTGAG CCTGAGTCTGAATCGGAACCGGAACCGGAATCTGAATC spacer length: 

38 repeater length: 21
36178   141976 GAATCGGAGTCCGAGCCTGAG CCTGAGTCTGAATCGGAATCGGAACCGGAATCTGAATC spacer length: 

38 repeater length: 21
36179   142036 GAATCGGAGTCCGAGCCTGAG CGGAGTCGACTCCTGACTCCGAGTCATCGTCGGAGTCC
36180   
36181   
36182   crispr 4
36183   116746 CGGGTTCAAATCCCGCTCCGGGCGT 

CCCCACGTTTCCGGGGTGAGTCGCTGTTTGCCCGGATGGTGTAGTGGCCCATCATACGACCCTGTCACGGTCGTGAC spacer 
length: 77 repeater length: 25

36184   116849 CGGGTTCAAATCCCGCTCCGGGCGT 
TTCTGTCACTGCCAACCGACGAGCGAAGCGAGCCGACACCGTCGGCGACGAACTCCTGCTCAGGGATTTGAATCTGAGGACGAGCG
AACGCAGCGAGCGAAGTCCT spacer length: 106 repeater length: 25

36185   116981 CGGGTTCAAATCCCGCTCCGGGCGT 
GTTTGGTGGTGTTACCCGTCGAATCAACAGCGTACAGTTATTCGTCCGGGTCCTCGCCGCGCGCTCGCTTGTACATCGCCAGCGCC
GCCTCGCGACGCTCCGAGTG

36186   
36187   
36188   crispr 5
36189   1419179 CGTCGATCCGAACTCAACTATTTATAAGCGAACGGC TGGGGCTTTAGTGGTGTTAC spacer length: 20 



repeater length: 36
36190   1419236 CGTCGATCCGAACTCAACTATTTATAAGCGAACGGC TGGGGCTTTAGTGGTGTTAC spacer length: 20 

repeater length: 36
36191   1419293 CGTCGATCCGAACTCAACTATTTATAAGCGAACGGC TGGGGCTTTAGTGGTATTCA spacer length: 20 

repeater length: 36
36192   1419350 CGTCGATCCGAACTCAACTATTTATAAGCGAACGGC TGGTGTTACCCGTCGAATCA
36193   
36194   
36195   GCA_004340645.1_ASM434064v1_genomic.fna(findCrispr):
36196   START       REPEAT                           

SPACER                                             
36197   crispr 1
36198   770277 CCACTAAAACAA GGATTGAAACAACGATTTCCCCGAGTTTGAGGACAAGGACATAAGGTCAAAATTCAATA 

spacer length: 59 repeater length: 12
36199   770349 CCACTAAAACAA GGATTGAAACTTGATCATATGTATACGTTTCACTCCGTCTTTTTTGTCAAAATTCAATA 

spacer length: 59 repeater length: 12
36200   770421 CCACTAAAACAA GGATTGAAACTCAATAGAAGAAGAAGCGGTTTTAAGTGCGTTAGTGTCAAAATTCAATA 

spacer length: 59 repeater length: 12
36201   770493 CCACTAAAACAA GGATTGAAACATGGATCGTTAAAATTAACTTAAAATTCTATGCTAGTCAAAATTCAATA 

spacer length: 59 repeater length: 12
36202   770565 CCACTAAAACAA GGATTGAAACGACTCATGATACACATGCACAGCACATGCACCATAATGTCAAAATTCAATA 

spacer length: 61 repeater length: 12
36203   770639 CCACTAAAACAA GGATTGAAACAACAGTACCTGCCGATAGCGTTTTTAAATTAGTGCGGTCAAAATTCAATA 

spacer length: 60 repeater length: 12
36204   770712 CCACTAAAACAA GGATTGAAACTTCAATGCATACATAGTTACCACTCATTGCTTAAAAGGGTCAAAATTCAATA 

spacer length: 62 repeater length: 12
36205   770787 CCACTAAAACAA GGATTGAAACAAAATTCTGAATATCCGGGGCTTAATTTGTTCTTAGGTCAAAATTCAATA 

spacer length: 60 repeater length: 12
36206   770860 CCACTAAAACAA GGATTGAAACTTTATGTCCTGGTTAAAGCCCAGGACCAGGACGCCGTCAAAATTCAATA 

spacer length: 59 repeater length: 12
36207   770932 CCACTAAAACAA GGATTGAAACGATTTATGGTCTAAGGTTAGTCTTAAGCATGGTCTAAGTCAAAATTCAATA 

spacer length: 61 repeater length: 12
36208   771006 CCACTAAAACAA GGATTGAAACATCAACCCTTTTATCGCATAGTTGCGGTTGCTGGTCAAAATTCAATA spacer 

length: 57 repeater length: 12
36209   771076 CCACTAAAACAA CCACTAAAACAAGGATTGAAACATTCCATTAACCAGGAAATAAACATACTGGAACGT
36210   
36211   
36212   crispr 2
36213   15272 ATTTCAATCCCTCTAAGGTCTGATTATAAC CAGTCAGGTTGCCGGAAATACTGAAATTACACTCAAT spacer 

length: 37 repeater length: 30
36214   15340 ATTTCAATCCCTCTAAGGTCTGATTATAAC TATATACTCTATTATAGATGTTTTTATACATATA spacer 

length: 34 repeater length: 30
36215   15405 ATTTCAATCCCTCTAAGGTCTGATTATAAC ACCGTTCAAGACGAAACATACAAACATGATAATTG spacer 

length: 35 repeater length: 30
36216   15471 ATTTCAATCCCTCTAAGGTCTGATTATAAC TGAGCCACCACAAAAACAACAAATTCAAATTATTG spacer 

length: 35 repeater length: 30
36217   15537 ATTTCAATCCCTCTAAGGTCTGATTATAAC AATGAAAGTATAAAAGAATATAAAAAACATATAAGAA spacer 

length: 37 repeater length: 30
36218   15605 ATTTCAATCCCTCTAAGGTCTGATTATAAC AGGTGCAGATTCAGCAGATACAAACATAGGAACGA spacer 

length: 35 repeater length: 30
36219   15671 ATTTCAATCCCTCTAAGGTCTGATTATAAC AAAAGTATGATGATGAATTCACCGCCAAAGAAGCG spacer 

length: 35 repeater length: 30
36220   15737 ATTTCAATCCCTCTAAGGTCTGATTATAAC GCAATCGTCACCGAGTGATATATATTTTGATCCGTTTACGCATT 

spacer length: 44 repeater length: 30
36221   15812 ATTTCAATCCCTCTAAGGTCTGATTATAAC ACGGATCGATACACAAAGATCCGTACAACAACAAGCAGA spacer 

length: 39 repeater length: 30
36222   15882 ATTTCAATCCCTCTAAGGTCTGATTATAAC ATCCAGTCATAAATAGTTCGTTATCAGTACATGA spacer 

length: 34 repeater length: 30
36223   15947 ATTTCAATCCCTCTAAGGTCTGATTATAAC AGGGACCGAAAGAATGTTCCTATTATCTATGGCTGTT spacer 

length: 37 repeater length: 30
36224   16015 ATTTCAATCCCTCTAAGGTCTGATTATAAC GTCAAGATGATTACGTTCTTCATGTTCACCCGCTCGTT spacer 

length: 38 repeater length: 30
36225   16084 ATTTCAATCCCTCTAAGGTCTGATTATAAC TTTTGGTTACTCGTGTTACCATTACCTTTTGTTGTAAC spacer 

length: 38 repeater length: 30
36226   16153 ATTTCAATCCCTCTAAGGTCTGATTATAAC ATGATGTCTACTGATTCCATATTTTATATTGTG spacer 

length: 33 repeater length: 30
36227   16217 ATTTCAATCCCTCTAAGGTCTGATTATAAC ATCATACTCATTTTCATTCCATGTATTTTCAATCACATCAT 

spacer length: 41 repeater length: 30
36228   16289 ATTTCAATCCCTCTAAGGTCTGATTATAAC CTGCTGTAGAGAACAGACCAAAAGCATTTCCAAAGA spacer 

length: 36 repeater length: 30
36229   16356 ATTTCAATCCCTCTAAGGTCTGATTATAAC CTGGGTACCGTAACAAGTTCGGCTGCAACACTGA spacer 



length: 34 repeater length: 30
36230   16421 ATTTCAATCCCTCTAAGGTCTGATTATAAC GAAGACAAAGGAACGGGTACAGGACAAGATGGCATCA spacer 

length: 37 repeater length: 30
36231   16489 ATTTCAATCCCTCTAAGGTCTGATTATAAC AAAATCAAGAATGGGCGCGCAAGGCTCCTATGCAG spacer 

length: 35 repeater length: 30
36232   16555 ATTTCAATCCCTCTAAGGTCTGATTATAAC AGTATATAAATCGTGTACTTGCACGGTTTTATAAG spacer 

length: 35 repeater length: 30
36233   16621 ATTTCAATCCCTCTAAGGTCTGATTATAAC GAAATATGACCCTCATGAAATCAAGCATGCCAAGA spacer 

length: 35 repeater length: 30
36234   16687 ATTTCAATCCCTCTAAGGTCTGATTATAAC AAAAAATTATGGAAAAGTATGGAATTGATAGAGGAG spacer 

length: 36 repeater length: 30
36235   16754 ATTTCAATCCCTCTAAGGTCTGATTATAAC TCCAACCTTGAACTATACTTCTATAGTTCATGTTA spacer 

length: 35 repeater length: 30
36236   16820 ATTTCAATCCCTCTAAGGTCTGATTATAAC TTGAATCTCGATCATCTACAAGGAATACAGACAT spacer 

length: 34 repeater length: 30
36237   16885 ATTTCAATCCCTCTAAGGTCTGATTATAAC CAAATATCGGCGGAGACACATTCACGATCCAGAATG spacer 

length: 36 repeater length: 30
36238   16952 ATTTCAATCCCTCTAAGGTCTGATTATAAC 

CAACGTCTCCAGTCACGGGTTGTTTTCCCGTTGCACTTTGAAGTTTGAAA spacer length: 50 repeater 
length: 30

36239   17033 ATTTCAATCCCTCTAAGGTCTGATTATAAC ACATCATTTTCAGTTACAAATGTGTTTGTTGCTG spacer 
length: 34 repeater length: 30

36240   17098 ATTTCAATCCCTCTAAGGTCTGATTATAAC AGCCTTTTAAACTTAGACAACCTATTACTAATTAGAGACTTAAA 
spacer length: 44 repeater length: 30

36241   17173 ATTTCAATCCCTCTAAGGTCTGATTATAAC TGGCACTATATCCGTCTATGAATAATCAATGTTAT spacer 
length: 35 repeater length: 30

36242   17239 ATTTCAATCCCTCTAAGGTCTGATTATAAC TCACAATTAAATAAACCTTTAAAGAATAAAAGAGT spacer 
length: 35 repeater length: 30

36243   17305 ATTTCAATCCCTCTAAGGTCTGATTATAAC ATCCACGCCTACCGAATTAGAGCAAATGAATAATCA spacer 
length: 36 repeater length: 30

36244   17372 ATTTCAATCCCTCTAAGGTCTGATTATAAC CCAACGGCTGCGAGACCTGCTACTAACGGGAGGGCA spacer 
length: 36 repeater length: 30

36245   17439 ATTTCAATCCCTCTAAGGTCTGATTATAAC TTTGGTTACAATGCTCCAATGAGTGTGGTAGAAGT spacer 
length: 35 repeater length: 30

36246   17505 ATTTCAATCCCTCTAAGGTCTGATTATAAC AGTTAAGTTAGATTAATCTGTTTTATTAATCATTTT spacer 
length: 36 repeater length: 30

36247   17572 ATTTCAATCCCTCTAAGGTCTGATTATAAC GTGCATGTGCTGTGCATGTGTATCATGAGTCTTTTAGACTC 
spacer length: 41 repeater length: 30

36248   17644 ATTTCAATCCCTCTAAGGTCTGATTATAAC AAACAAACAGCGTTCACAGATCGCCCCTCTGACGCA spacer 
length: 36 repeater length: 30

36249   17711 ATTTCAATCCCTCTAAGGTCTGATTATAAC CGGTCTATCCATGATATGATTTTAGATACTTACT spacer 
length: 34 repeater length: 30

36250   17776 ATTTCAATCCCTCTAAGGTCTGATTATAAC CAATATCTTCGACTTCCTCAGTTGTTAATGTAGT spacer 
length: 34 repeater length: 30

36251   17841 ATTTCAATCCCTCTAAGGTCTGATTATAAC AATAGACCAAGAAGCATTCAAAATACTGCAATCCT spacer 
length: 35 repeater length: 30

36252   17907 ATTTCAATCCCTCTAAGGTCTGATTATAAC ATGATGATAGATATAACTGAATCAGCACTTGTATCTA spacer 
length: 37 repeater length: 30

36253   17975 ATTTCAATCCCTCTAAGGTCTGATTATAAC GATTTAAGTCATTTAGTGCTACATCCCTTAAAAAT spacer 
length: 35 repeater length: 30

36254   18041 ATTTCAATCCCTCTAAGGTCTGATTATAAC ATCTCAAAATTCAATGTTGTATTAAACGTATGCTCAG spacer 
length: 37 repeater length: 30

36255   18109 ATTTCAATCCCTCTAAGGTCTGATTATAAC TATGACTGCTGTAATTTCTCCAGTTTTTTGAAAA spacer 
length: 34 repeater length: 30

36256   18174 ATTTCAATCCCTCTAAGGTCTGATTATAAC AGTATGCGTTGTATGGTATTTTTGCACTGCTAGGTA spacer 
length: 36 repeater length: 30

36257   18241 ATTTCAATCCCTCTAAGGTCTGATTATAAC CAATACTCATTTTGTCTCCTCCTTTTCTTCTATCTC spacer 
length: 36 repeater length: 30

36258   18308 ATTTCAATCCCTCTAAGGTCTGATTATAAC TTGGCTGACTTGTAGCGTAAGATTTCACATAAGCATC spacer 
length: 37 repeater length: 30

36259   18376 ATTTCAATCCCTCTAAGGTCTGATTATAAC CCGTCAAACTCAAATTCCTGTATTGATGTACTGC spacer 
length: 34 repeater length: 30

36260   18441 ATTTCAATCCCTCTAAGGTCTGATTATAAC GGCACAAATAGTTACATCTATGTACATTCAAGTACA spacer 
length: 36 repeater length: 30

36261   18508 ATTTCAATCCCTCTAAGGTCTGATTATAAC ATTTTATCCTAATTGTACTATCGTATTGTCTCAAA spacer 
length: 35 repeater length: 30

36262   18574 ATTTCAATCCCTCTAAGGTCTGATTATAAC CATGTTTGTTCAATCCTTTTTATTGTTTCTGTTTAT spacer 
length: 36 repeater length: 30

36263   18641 ATTTCAATCCCTCTAAGGTCTGATTATAAC TTGATACGTTATGCACATATCATTTTGAAGATGATG spacer 
length: 36 repeater length: 30

36264   18708 ATTTCAATCCCTCTAAGGTCTGATTATAAC TTATTTAGTATTGGTGACTACAATAAGGTGATAAA spacer 



length: 35 repeater length: 30
36265   18774 ATTTCAATCCCTCTAAGGTCTGATTATAAC TATTTCCTCAATACCCTCATTTCCACGCATAAAGT spacer 

length: 35 repeater length: 30
36266   18840 ATTTCAATCCCTCTAAGGTCTGATTATAAC AGAATTTTCAATAATGGTGCTACAGATATAGCAA spacer 

length: 34 repeater length: 30
36267   18905 ATTTCAATCCCTCTAAGGTCTGATTATAAC ACGATAGTACAATTAGGATAAAATACGTTAACCTA spacer 

length: 35 repeater length: 30
36268   18971 ATTTCAATCCCTCTAAGGTCTGATTATAAC AATATCAGGTACACCAGTAATAAATAAAAATAAAAAGGT spacer 

length: 39 repeater length: 30
36269   19041 ATTTCAATCCCTCTAAGGTCTGATTATAAC TTTTTTCGGGCATGAGTCTGATTGGGTATATTCTC spacer 

length: 35 repeater length: 30
36270   19107 ATTTCAATCCCTCTAAGGTCTGATTATAAC TTGTGTGTTGTCAGCAAGTTCAATTGCCCAATCAA spacer 

length: 35 repeater length: 30
36271   19173 ATTTCAATCCCTCTAAGGTCTGATTATAAC TCAATGCATCGTTCGTATATCAGGAGTGAGGCATA spacer 

length: 35 repeater length: 30
36272   19239 ATTTCAATCCCTCTAAGGTCTGATTATAAC TATGCATAAGGTTCTTCACACTCAAATTTCAAATTGA spacer 

length: 37 repeater length: 30
36273   19307 ATTTCAATCCCTCTAAGGTCTGATTATAAC AGAGCGCCCTGCATAACCCATTGTTGAATAACTA spacer 

length: 34 repeater length: 30
36274   19372 ATTTCAATCCCTCTAAGGTCTGATTATAAC ATTCCTTTCATCGCCTGCAGATATCGTAATCTATG spacer 

length: 35 repeater length: 30
36275   19438 ATTTCAATCCCTCTAAGGTCTGATTATAAC ACAGCATCACGGTAGTTTTTGCCCTTCTTTGATTCC spacer 

length: 36 repeater length: 30
36276   19505 ATTTCAATCCCTCTAAGGTCTGATTATAAC TAATCTTGAAGCAGTACTTGAAGAAAAGATTAGAG spacer 

length: 35 repeater length: 30
36277   19571 ATTTCAATCCCTCTAAGGTCTGATTATAAC CACCTCGAGACGGAAAACAACAAGAAATATGAGCAG spacer 

length: 36 repeater length: 30
36278   19638 ATTTCAATCCCTCTAAGGTCTGATTATAAC TTATTTTTTGTTGCATGTTTCATACATCCTTATT spacer 

length: 34 repeater length: 30
36279   19703 ATTTCAATCCCTCTAAGGTCTGATTATAAC GATTTTGCACGACAAAGCATATCGATCCTTTCTGATG spacer 

length: 37 repeater length: 30
36280   19771 ATTTCAATCCCTCTAAGGTCTGATTATAAC TATAATCACCTTAAAAAGATTACTGGCCCCTATTA spacer 

length: 35 repeater length: 30
36281   19837 ATTTCAATCCCTCTAAGGTCTGATTATAAC TATTCCTATGATTACAGGCTCAATGCATCATATAT spacer 

length: 35 repeater length: 30
36282   19903 ATTTCAATCCCTCTAAGGTCTGATTATAAC CTGGCATTAGAAGACACCTCCACCGACATCATCTT spacer 

length: 35 repeater length: 30
36283   19969 ATTTCAATCCCTCTAAGGTCTGATTATAAC TGCTCCACAAATAGAAATGCCCAGTATTGAAAGTC spacer 

length: 35 repeater length: 30
36284   20035 ATTTCAATCCCTCTAAGGTCTGATTATAAC TCTGGAGTGGTTGCCCCTAATGGAATTGTGGACGA spacer 

length: 35 repeater length: 30
36285   20101 ATTTCAATCCCTCTAAGGTCTGATTATAAC ATTCTGTACTTTATTCTGTATTTTATCCGTTATTA spacer 

length: 35 repeater length: 30
36286   20167 ATTTCAATCCCTCTAAGGTCTGATTATAAC CATCATCATACTTTTTTTCATCGACATCCTCGCCG spacer 

length: 35 repeater length: 30
36287   20233 ATTTCAATCCCTCTAAGGTCTGATTATAAC GACTATTATGAATGATGACGGTTCACCGTTTGGCT spacer 

length: 35 repeater length: 30
36288   20299 ATTTCAATCCCTCTAAGGTCTGATTATAAC CCTGTTGATCCACAGGGGCTTGCTCTGTGGTTTT spacer 

length: 34 repeater length: 30
36289   20364 ATTTCAATCCCTCTAAGGTCTGATTATAAC TTTCCCTGGCTCATCGTGGTATGCAGCTCTGTTT spacer 

length: 34 repeater length: 30
36290   20429 ATTTCAATCCCTCTAAGGTCTGATTATAAC CATTGCGCTTTTTGGGGAAATACTCTACCACACAG spacer 

length: 35 repeater length: 30
36291   20495 ATTTCAATCCCTCTAAGGTCTGATTATAAC CTAGGATTGCTTCCATAAGTAACTTCACCTGTTG spacer 

length: 34 repeater length: 30
36292   20560 ATTTCAATCCCTCTAAGGTCTGATTATAAC ATGTTCCGTGTAGTCTTCTATTTTTCCCTCCCCTG spacer 

length: 35 repeater length: 30
36293   20626 ATTTCAATCCCTCTAAGGTCTGATTATAAC ACAAACGTTGTTTTAGAGTGTTCAGTGCCAAACA spacer 

length: 34 repeater length: 30
36294   20691 ATTTCAATCCCTCTAAGGTCTGATTATAAC GTCTATCGTGGTATCGAAAATCTCTGGGGTAATGT spacer 

length: 35 repeater length: 30
36295   20757 ATTTCAATCCCTCTAAGGTCTGATTATAAC AATTGCATAAGTACCTTTGATATGTGCTTAATTG spacer 

length: 34 repeater length: 30
36296   20822 ATTTCAATCCCTCTAAGGTCTGATTATAAC CCTACTGGAGTATGTCTGGAGTAGCCATTGATGAG spacer 

length: 35 repeater length: 30
36297   20888 ATTTCAATCCCTCTAAGGTCTGATTATAAC AGAATTGCATAAGTACCTTTGATATGTGCTTAATCG spacer 

length: 36 repeater length: 30
36298   20955 ATTTCAATCCCTCTAAGGTCTGATTATAAC TTAAACGTACCTCTAACTTCTTTACCACCAATAT spacer 

length: 34 repeater length: 30
36299   21020 ATTTCAATCCCTCTAAGGTCTGATTATAAC ATAGCCATTGTTCATTGTACATGTATGTACATTAATG spacer 

length: 37 repeater length: 30



36300   21088 ATTTCAATCCCTCTAAGGTCTGATTATAAC GTGTTGAGTTTGTTACACCTGATAATGATACGTCA spacer 
length: 35 repeater length: 30

36301   21154 ATTTCAATCCCTCTAAGGTCTGATTATAAC ATGTGCTATATCAATGCGGAAATGTGAGCATACTA spacer 
length: 35 repeater length: 30

36302   21220 ATTTCAATCCCTCTAAGGTCTGATTATAAC TATCAGTATTGTTCCATATAAGGTATGCTTATTTG spacer 
length: 35 repeater length: 30

36303   21286 ATTTCAATCCCTCTAAGGTCTGATTATAAC CTTCCATTTCAGCAGTTGTACTAAATCCAATCTGT spacer 
length: 35 repeater length: 30

36304   21352 ATTTCAATCCCTCTAAGGTCTGATTATAAC TTTTTCAGTTCATTTATATGCTTATACATATTTAAT spacer 
length: 36 repeater length: 30

36305   21419 ATTTCAATCCCTCTAAGGTCTGATTATAAC TATAATATTATTTTTGATGAAGACAACAGAATTT spacer 
length: 34 repeater length: 30

36306   21484 ATTTCAATCCCTCTAAGGTCTGATTATAAC TACCACAGATTACTTATAATACTGTCGATAGTGCAT spacer 
length: 36 repeater length: 30

36307   21551 ATTTCAATCCCTCTAAGGTCTGATTATAAC GTGAACCAACATGTATTATTTCCATCGTTGTGTCATCGT spacer 
length: 39 repeater length: 30

36308   21621 ATTTCAATCCCTCTAAGGTCTGATTATAAC ACATACCTGCTGGTTTCGATACTAAACGCCTTGG spacer 
length: 34 repeater length: 30

36309   21686 ATTTCAATCCCTCTAAGGTCTGATTATAAC CAAAGCAACCCGAACAACCTAAGTACAAACTGATTA spacer 
length: 36 repeater length: 30

36310   21753 ATTTCAATCCCTCTAAGGTCTGATTATAAC GATTGCAATGTTTTAGATAGTATAAGACTAGGAA spacer 
length: 34 repeater length: 30

36311   21818 ATTTCAATCCCTCTAAGGTCTGATTATAAC GGAATACGTCGTTCCATTCCAGAACGAAATAGCAT spacer 
length: 35 repeater length: 30

36312   21884 ATTTCAATCCCTCTAAGGTCTGATTATAAC TGTCTGGCGTATGCAGTAACAAAAACAGCGATAA spacer 
length: 34 repeater length: 30

36313   21949 ATTTCAATCCCTCTAAGGTCTGATTATAAC AAGAAAGGTTTGGTAGATAAAAATGAAGCCGAACTTA spacer 
length: 37 repeater length: 30

36314   22017 ATTTCAATCCCTCTAAGGTCTGATTATAAC TAATTGTATCAATGCATTATCATATCGACATAAA spacer 
length: 34 repeater length: 30

36315   22082 ATTTCAATCCCTCTAAGGTCTGATTATAAC ACGTTTCTTGTAATGTTCTAAATCCTCAAATACTG spacer 
length: 35 repeater length: 30

36316   22148 ATTTCAATCCCTCTAAGGTCTGATTATAAC GATGACATGAAAGAAGGTAAGATAGAAGGTAAGAC spacer 
length: 35 repeater length: 30

36317   22214 ATTTCAATCCCTCTAAGGTCTGATTATAAC TAAATCTTTTATAGTTTCCCAAAAAGAATTAAATG spacer 
length: 35 repeater length: 30

36318   22280 ATTTCAATCCCTCTAAGGTCTGATTATAAC AAAAAAAGGAGGAAAGGAAATGCAACCCGGCGCGCTT spacer 
length: 37 repeater length: 30

36319   22348 ATTTCAATCCCTCTAAGGTCTGATTATAAC CCTTGACAGGCATCTCGAAAGTGTCGCCTTTTGAG spacer 
length: 35 repeater length: 30

36320   22414 ATTTCAATCCCTCTAAGGTCTGATTATAAC GCAGGCTGTGGATCATTAATACGCACCCACGGAA spacer 
length: 34 repeater length: 30

36321   22479 ATTTCAATCCCTCTAAGGTCTGATTATAAC CGTAGATGAAATATTTATACCATCACAGGAAGTAA spacer 
length: 35 repeater length: 30

36322   22545 ATTTCAATCCCTCTAAGGTCTGATTATAAC TGGTCTGTTTCATATAAATGATTGTTTGCCAAC spacer 
length: 33 repeater length: 30

36323   22609 ATTTCAATCCCTCTAAGGTCTGATTATAAC ACAATAATATATCCAGCGCAGATGGATATGTGTATT spacer 
length: 36 repeater length: 30

36324   22676 ATTTCAATCCCTCTAAGGTCTGATTATAAC TATCAGTGTAACAAGTATTCGAATATGAGGTGAGAGA spacer 
length: 37 repeater length: 30

36325   22744 ATTTCAATCCCTCTAAGGTCTGATTATAAC TTGACAATACGCTGCCGTCAAGTTCTGCAAACTGT spacer 
length: 35 repeater length: 30

36326   22810 ATTTCAATCCCTCTAAGGTCTGATTATAAC ATTGAGAAGGCTGACGTCAATGAACTCTCAAGAGTT spacer 
length: 36 repeater length: 30

36327   22877 ATTTCAATCCCTCTAAGGTCTGATTATAAC AACATTCCATTAACCAGGAAATAAACATACTGGAAC
36328   
36329   
36330   crispr 3
36331   1631016 GTTACCATTCCCTTTTATCACGGGTGCTTATGTCAAC 

ACATATCTATGTGATAAGTTTTATGCGCATGAGGCAGGC spacer length: 39 repeater length: 37
36332   1631093 GTTACCATTCCCTTTTATCACGGGTGCTTATGTCAAC 

TTAAAAATTTGGAAACGTGGAAGGAGAAGGCACCACAGCCACACG spacer length: 45 repeater length: 37
36333   1631176 GTTACCATTCCCTTTTATCACGGGTGCTTATGTCAAC ATATAATGCACCGTTCGACCTTGGAAAATTAAGTTC 

spacer length: 36 repeater length: 37
36334   1631250 GTTACCATTCCCTTTTATCACGGGTGCTTATGTCAAC AGATTACAGCACTACTACCTATGTATGGCCTAACAGGT 

spacer length: 38 repeater length: 37
36335   1631326 GTTACCATTCCCTTTTATCACGGGTGCTTATGTCAAC 

TTAAGACTAAATTGGGAATGAGCAAAACGGAGGCTGCTA spacer length: 39 repeater length: 37
36336   1631403 GTTACCATTCCCTTTTATCACGGGTGCTTATGTCAAC 

ACATTAAGCGTATAGATTTGACCGTATGAGTTCAGGGTG spacer length: 39 repeater length: 37
36337   1631480 GTTACCATTCCCTTTTATCACGGGTGCTTATGTCAAC TTATATCCTCATGTAATGAAAAAATATGACTATCCGT 



spacer length: 37 repeater length: 37
36338   1631555 GTTACCATTCCCTTTTATCACGGGTGCTTATGTCAAC 

AAGATACGTGCAGATGCTACTTCTGAAATGGGTGCACAGG spacer length: 40 repeater length: 37
36339   1631633 GTTACCATTCCCTTTTATCACGGGTGCTTATGTCAAC TTAGCGTATATGAATTGGATGATAGTAACCAATATGTA 

spacer length: 38 repeater length: 37
36340   1631709 GTTACCATTCCCTTTTATCACGGGTGCTTATGTCAAC AGAACTGAAATTAAACATGAATTAATTTATATAG 

spacer length: 34 repeater length: 37
36341   1631781 GTTACCATTCCCTTTTATCACGGGTGCTTATGTCAAC 

ATTTTACTTTATCAATTAATATTGATTTAACTTAACTTA spacer length: 39 repeater length: 37
36342   1631858 GTTACCATTCCCTTTTATCACGGGTGCTTATGTCAAC GTACTCTACCCTAGCTACTATTTCGTCGTGTTGAAAGTA
36343   
36344   
36345   crispr 4
36346   1644976 GTTGACATAAGCACCCGTGATAAAAGGGAATGGTAAC AAAATAGATGATGACATACTCCAAGGCGGTATGCTTG 

spacer length: 37 repeater length: 37
36347   1645051 GTTGACATAAGCACCCGTGATAAAAGGGAATGGTAAC CCAGATGCACCTGTCAGATCAAGCCCGTCACCACG 

spacer length: 35 repeater length: 37
36348   1645124 GTTGACATAAGCACCCGTGATAAAAGGGAATGGTAAC TTACTATAGTATATGTCATCCCAATCCGGGCGGGCGA 

spacer length: 37 repeater length: 37
36349   1645199 GTTGACATAAGCACCCGTGATAAAAGGGAATGGTAAC GCAAACCCATATGTCACGAATTTACCGTCATTTATTA 

spacer length: 37 repeater length: 37
36350   1645274 GTTGACATAAGCACCCGTGATAAAAGGGAATGGTAAC AGCATGTATTGAGTGTACCGATTGTGGTACACTTTTA 

spacer length: 37 repeater length: 37
36351   1645349 GTTGACATAAGCACCCGTGATAAAAGGGAATGGTAAC 

TAGATAGCAATTCGTGGACAGTCAGTCTGTCTTTTTGGACAT spacer length: 42 repeater length: 37
36352   1645429 GTTGACATAAGCACCCGTGATAAAAGGGAATGGTAAC 

TTAATCTCATCCTCTAGCTGTATAATGTCCGATTGAATC spacer length: 39 repeater length: 37
36353   1645506 GTTGACATAAGCACCCGTGATAAAAGGGAATGGTAAC 

TGTACGTTTGTCATATTGATAAAACCTGTTTGCTACATC spacer length: 39 repeater length: 37
36354   1645583 GTTGACATAAGCACCCGTGATAAAAGGGAATGGTAAC 

TTGCCTTCATTTTCTGTTTGTATTTCCTGCATGACGACT spacer length: 39 repeater length: 37
36355   1645660 GTTGACATAAGCACCCGTGATAAAAGGGAATGGTAAC CCTGTGTGTTTCAGGTGGCCTTTCGGCATTGGCTTTT 

spacer length: 37 repeater length: 37
36356   1645735 GTTGACATAAGCACCCGTGATAAAAGGGAATGGTAAC CATTTGCTTGTTTGCGAATTATCATATCATCAATTT 

spacer length: 36 repeater length: 37
36357   1645809 GTTGACATAAGCACCCGTGATAAAAGGGAATGGTAAC ACAACTCCTTAGTAACAACCAATGTAGACTCATC 

spacer length: 34 repeater length: 37
36358   1645881 GTTGACATAAGCACCCGTGATAAAAGGGAATGGTAAC TTTGGGTCCTGCGAGCCCAGGGATAGTGGAGATCC 

spacer length: 35 repeater length: 37
36359   1645954 GTTGACATAAGCACCCGTGATAAAAGGGAATGGTAAC ATTTGATTTTTCTCATTGTTGGCACAAACTATATATAT 

spacer length: 38 repeater length: 37
36360   1646030 GTTGACATAAGCACCCGTGATAAAAGGGAATGGTAAC 

ATAAATCAATTCTGCTCCTGTAGGGAGATCGAAATATTC spacer length: 39 repeater length: 37
36361   1646107 GTTGACATAAGCACCCGTGATAAAAGGGAATGGTAAC 

TTTGTTCTGTTTTCGGCCTGTGTCCAGGAAAATTCCACGTG spacer length: 41 repeater length: 37
36362   1646186 GTTGACATAAGCACCCGTGATAAAAGGGAATGGTAAC CCAGTTCACCTGCGCAATATTTGAGATGAATATTG 

spacer length: 35 repeater length: 37
36363   1646259 GTTGACATAAGCACCCGTGATAAAAGGGAATGGTAAC 

GCAGAGGACAGGCCAACATCTGCAAGAGTCGCAACAATTT spacer length: 40 repeater length: 37
36364   1646337 GTTGACATAAGCACCCGTGATAAAAGGGAATGGTAAC CCAGGAAATAAACATACTGGAACGTATGTCAAAATTCAAT
36365   
36366   
36367   GCA_004799665.1_ASM479966v1_genomic.fna(findCrispr):
36368   START       REPEAT                           

SPACER                                             
36369   crispr 1
36370   497192 ACGGCTTCTTCGGCTTTCTC 

TTCGATCGTCTCTTCTGCCTTTTCGGCGACCGTCTCCTCGGCTTTCTCTTCGACAGTCTTCTCGGCCTTCTCCGC spacer 
length: 75 repeater length: 20

36371   497288 ACGGCTTCTTCGGCTTTCTC TTCGACAGTCTCTTCGGCTTTTTCGGC spacer length: 27 repeater 
length: 20

36372   497336 ACGGCTTCTTCGGCTTTCTC CGTGACTGTCTCTTCTGCCTTCTCCTC spacer length: 27 repeater 
length: 20

36373   497384 ACGGCTTCTTCGGCTTTCTC TATCTCCCGCCCCATCTCTCCCATCTC
36374   
36375   
36376   crispr 2
36377   3127601 GACAGGTCACGTCTCCCGGC TGGACTACTCGCGCATAAAATCGCTCGCGGGCCGCCGT spacer length: 

38 repeater length: 20
36378   3127660 GACAGGTCACGTCTCCCGGC TGGACTACTCGCACGTGAACGTGCTCGCGGGCCGCCGT spacer length: 

38 repeater length: 20



36379   3127719 GACAGGTCACGTCTCCCGGC GCTACTCCGCTACTATCTCCCGCCCCATCTCTCCCATC
36380   
36381   
36382   crispr 3
36383   551319 CGCGAACAGTCCAGCCGGGAG 

ACGTAAGGTGTCGACGGCCGACACGGCCACGCGTTTATGCGTGGCCAGTCCAGCCGGGAGACGTAAGGTGTCGACGGTCGGCTGCA
AGTGCCGACCGCCCAACTGTCGACGGCCGACTCGTGAGCGCTCTCGT spacer length: 133 repeater length: 21

36384   551474 CGCGAACAGTCCAGCCGGGAG AAGCAGTGTCGACGGCCGACTCGCGAGCGTTTTTAT spacer length: 36 
repeater length: 21

36385   551532 CGCGAACAGTCCAGCCGGGAG TCTCCCGCCCCATCTCTCCCATCTCGTCCTCTTCGA
36386   
36387   
36388   crispr 4
36389   2619580 CGGTGGGGATGGGATTTGAACC 

AGAGCCAGACGTGCTCACTTCGCTGCGCGCGACTGGCAGGGCTCAAATCCATCGGACGAAATCAGCGCGGCGCGAAATTGCGCCGC
GCAATT spacer length: 92 repeater length: 22

36390   2619695 CGGTGGGGATGGGATTTGAACC 
ACGGTCGTTCCCGTTCACTCGCTCCGCTCGTTCACCTCTCACTCCCTGATTCAAATCCCAATGCCACTGCTCTTCAGTCACGTCCG
TTCCTTCAGAA spacer length: 97 repeater length: 22

36391   2619815 CGGTGGGGATGGGATTTGAACC 
ACTCCGCTACTATCTCCCGCCCCATCTCTCCCATCTCGTCCTCTTCGAAGACGAACACCCGCCCCTCGACAGCGTCGAAGTCGACC
TCAATCTCGTA

36392   
36393   
36394   crispr 5
36395   3030007 GGTTCGAATCCCGGCACGCCCG 

TGCAGCGACCGCAGAGAGCGAACCGGCATGGCGGGATTCTAATCAGGGAGCGGGAGGTGAGCGAGCGCAGCGAGCGAACGGGAGCG
ACCG spacer length: 90 repeater length: 22

36396   3030120 GGTTCGAATCCCGGCACGCCCG 
TGCAGCGCGAGACGCGAACGACGTGAGCGTCTCGGAACGGCGAGCAGAGAGGAACGACCCGCGAGCAAGGAGCGCGAGCCACAGGC
TCGCGCGACTGAACCGGAACCGGGATTCGAGCCCTGGGAGTCGCGCGCAACGCTGTGAGCACGTCTCCCTC spacer 
length: 157 repeater length: 22

36397   3030300 GGTTCGAATCCCGGCACGCCCG 
TCCCGCCCCATCTCTCCCATCTCGTCCTCTTCGAAGACGAACACCCGCCCCTCGACAGCGTCGAAGTCGACCTCAATCTCGTAGCG
GAAGCCCGTTCGGTGGACTCGAACACCGGGATAGAGACTCGTCGTCTCGCCCTTTTCGAGAAGGACCCGGC

36398   
36399   
36400   crispr 6
36401   81598 GAGACCTGACCTGTCGACGGCCG ACACGACTGCGCGTTCATGCGCAGTCAGTCCAGCCG spacer length: 36 

repeater length: 23
36402   81658 GAGACCTGACCTGTCGACGGCCG GCTCGTGAGCAGTCTCGTCTGCGAACAGCCCAGCCG spacer length: 36 

repeater length: 23
36403   81718 GAGACCTGACCTGTCGACGGCCG TCCGCTACTATCTCCCGCCCCATCTCTCCCATCTCG
36404   
36405   
36406   crispr 7
36407   2057480 GCTATGATCGTGTGAGTGGTCGGC GTGGTGGTGGTCCTCTGCGT spacer length: 20 repeater 

length: 24
36408   2057525 GCTATGATCGTGTGAGTGGTCGGC GTGGTGGTGGTCCTCTGTGT spacer length: 20 repeater 

length: 24
36409   2057570 GCTATGATCGTGTGAGTGGTCGGC GTGGTGGTGGTCCTCTGTGT spacer length: 20 repeater 

length: 24
36410   2057615 GCTATGATCGTGTGAGTGGTCGGC GTGGTGGTGATCCTCTGCGT spacer length: 20 repeater 

length: 24
36411   2057660 GCTATGATCGTGTGAGTGGTCGGC GCCGGTCGGTCGCGCAAAAA
36412   
36413   
36414   crispr 8
36415   2864707 CGAGCCGGCCGTCGACAGGTCAGGTCTCCCGGC CGGACTGTTCGCAGACGAGACTGCTC spacer length: 

26 repeater length: 33
36416   2864767 CGAGCCGGCCGTCGACAGGTCAGGTCTCCCGGC TGGACTGTTCACAGACGAGACTGCTC spacer length: 

26 repeater length: 33
36417   2864827 CGAGCCGGCCGTCGACAGGTCAGGTCTCCCGGC TCTCCCATCTCGTCCTCTTCGAAGAC
36418   
36419   
36420   crispr 9
36421   2764196 CAGTCAGTCCTCTCCCGGCTGGACTGCTCGCGCCAAAGAG CGCTCGCGAGCCGGCCGTCGAT spacer 

length: 22 repeater length: 40
36422   2764259 CAGTCAGTCCTCTCCCGGCTGGACTGCTCGCGCCAAAGAG CGCTCGCGAGTCGGCCGTCGAT spacer 

length: 22 repeater length: 40
36423   2764322 CAGTCAGTCCTCTCCCGGCTGGACTGCTCGCGCCAAAGAG CCCATCTCTCCCATCTCGTCCT



36424   
36425   
36426   crispr 10
36427   787088 TCGGTCGCGCAAAAAGCTGGACCAAAAACCGCTACTCCGC 

TACTATCTCCCGCCCCATCTCCCCCATCTCGTCCTCCTGCAACCACCTTTTTCCGCTCCCTCTCGCCG spacer length: 
68 repeater length: 40

36428   787197 TCGGTCGCGCAAAAAGCTGGACCAAAAACCGCTACTCCGC 
TACTATCTCCCGCCCCATCTCTCCCATCTCGTCCTCCTGCAACCACCTTTTTCCGCTCCCTCTCGCCG spacer length: 
68 repeater length: 40

36429   787306 TCGGTCGCGCAAAAAGCTGGACCAAAAACCGCTACTCCGC 
GCGCTCGCGAGTCGGCCGTCGATACATCAGTTCTCCATAACGCCAGCGTCTTCGAGATACTGCCGGAC

36430   
36431   
36432   GCA_004799685.1_ASM479968v1_genomic.fna(findCrispr):
36433   START       REPEAT                           

SPACER                                             
36434   GCA_005155585.1_ASM515558v1_genomic.fna(findCrispr):
36435   START       REPEAT                           

SPACER                                             
36436   crispr 1
36437   1258399 GGCGTACTCGTCGGAGTGGA CGTCGGCGTCGACGTAGGTGTGCTCGTCGGAGTGGATGTCGGCGTCGACGT 

spacer length: 51 repeater length: 20
36438   1258471 GGCGTACTCGTCGGAGTGGA GGTCGGTGTGCTCGTCGGCGTCGACGT spacer length: 27 repeater 

length: 20
36439   1258519 GGCGTACTCGTCGGAGTGGA CGAACCCGCGTCTCAGCCTCCACAAGG
36440   
36441   
36442   crispr 2
36443   1430145 ACTCACTCCGCTCGGTCCACA ACTCCTCGATGCGGACCGTCAGTCGCTCGTAAAA spacer length: 34 

repeater length: 21
36444   1430201 ACTCACTCCGCTCGGTCCACA ACTCCTCGATGCGAACCGTCAGTCGCTCGTAAAA spacer length: 34 

repeater length: 21
36445   1430257 ACTCACTCCGCTCGGTCCACA TCGGATTGCTATACTCCGAGCGGCGCGTCTCGTC
36446   
36447   
36448   crispr 3
36449   135955 GGTTCAACTCCCTCCCAGCCCG 

CTTCTGCGACGAACCACCCGACGAGCATCGCGTAGCGGTGCGAGTCGCCCACGAGGAGCGAAGCGACTCCGGAGAGAGTTGAACTA
CGGAACGAGGGAGCGAAGCGACCGAAGTTTCGG spacer length: 119 repeater length: 22

36450   136097 GGTTCAACTCCCTCCCAGCCCG 
TTTTCCTGCGAACCGAGTGAGCAGTGAAAACGCTACAGGAGGTGTTGAATCAGGGAGTGAAGCGAGCGCCAGCGAGCGAAACGACC
G spacer length: 87 repeater length: 22

36451   136207 GGTTCAACTCCCTCCCAGCCCG 
AGTGACGGTGGCCACCCCACACACAGCGACCGGACGCTCGTCTTGCACCCCGAGAGCGGAAACGGCGAACACGCCCACGAAGTCCG
A

36452   
36453   
36454   crispr 4
36455   1590811 AACGGCGTCCGTTCGACCACGGT 

GCCGTCCCACCTTTTTGTTTCGTCGCGCTCGCTTCGCTCGCGCTCCTTACAAAAATCTGGACCAAAAAATCGCCGCGTTACGC 
spacer length: 83 repeater length: 23

36456   1590918 AACGGCGTCCGTTCGACCACGGT 
ACCGTCCCACCTTTTTGTTTCGTCGCGCTCGCTTCGCTCGCGCTCCGCACAAAAATCTGGACCAAAAAACCGCCGCGTTACGC 
spacer length: 83 repeater length: 23

36457   1591025 AACGGCGTCCGTTCGACCACGGT 
CCCGTCGACGGTCGGGTACTGCTCGACGATCTCGCCTCTCTCCACGTCGCCCTCCTGGATCATCTCCTCCAGAAGCCACCACG

36458   
36459   
36460   crispr 5
36461   2009990 GTTCAAATCTCTCCCTCGGCGCTT 

CTCCGACCGTCGTACTCCGAGCAGCGCGTTTCATCGCGCTGCGAGGCTCGACGACGTGAACGACAGTGGAGTGATTTGAAGCAGGG
AACGAGCGTAAGCGAGTGACTGT spacer length: 109 repeater length: 24

36462   2010124 GTTCAAATCTCTCCCTCGGCGCTT 
CTCCGACCGTCATACTCCGAGCGATGCGTTTCATCGCGCCGCGAGGCTCAACGACGTAAACGCCGGCCGAGTGATTTGAACGAGAG
GGCGAGCGACCGGCGGGAGCGAAGTCCGCGT spacer length: 117 repeater length: 24

36463   2010266 GTTCAAATCTCTCCCTCGGCGCTT 
CCCACGTTTTTTGGTGCAGATTTTTGCCGAGCGAGCGGAGCGAGCGAGGGAAAAAGGTGCAACGGACGGTTCCGGTGGGAGGACGG
GTTCGAGGAGTGATCGTCGCGCGGCTACCGA

36464   
36465   
36466   crispr 6



36467   2537795 TCGGGGACGCCGACCGACGAGTGAAGCG 
TTCGGCGGTTTTTGGTCCAGCTTTTCGAGGGAGCGGAGCGACCGAAGAAAAGGTGGCTGTGTGATTT spacer length: 
67 repeater length: 28

36468   2537891 TCGGGGACGCCGACCGACGAGTGAAGCG 
CTCGGCGGTTTTTGGTCCAGCTTTTCGAGGGAGCGGAGCGACCGAAGAAAAGGTGGCTGTGCGATCT spacer length: 
67 repeater length: 28

36469   2537987 TCGGGGACGCCGACCGACGAGTGAAGCG 
GTCTCAGCCTCCACAAGGCTGAAGGATGGTCCACTACCCCAACCCGGACACATCCAATCGTACTCCG

36470   
36471   
36472   crispr 7
36473   1581380 CAGAAAGGTCCAGGTGCGAGAATCGAACC 

TCCGAGAGACGGTCGCTCACCCCGTTCGCGCTGCGACTCTCGTGGTTCGCTCTCTTACAACGGACCTTCGTCTCCTCGTTTTACTC
GGAG spacer length: 90 repeater length: 29

36474   1581500 CAGAAAGGTCCAGGTGCGAGAATCGAACC 
GGAGCAAGACGTGCTCACTTCGTTGCGCGCGCCTTGCAGGGTTCGATTCTCTTCGATGACCTTCGACGCCCACGGAGCACTCACGA
CGCGCTCTCTGAGTGCAGTCGCTCGTGGCGTAGTTCGCG spacer length: 125 repeater length: 29

36475   1581655 CAGAAAGGTCCAGGTGCGAGAATCGAACC 
TGGCCACCCCACACACAGCGACCGGACGCTCGTCTTGCACCCCGAGAGCGGAAACGGCGAACACGCCCACGAAGTCCGACGCTTGG
CGACCGAATACGGGTTTTCGATCCGCGAGACCGACGCCG

36476   
36477   
36478   crispr 8
36479   785827 AACCTCGTCACGAGCGAAGCGAAGTGACGGTGG TGAGCCGAGCGGGGTGAGCC spacer length: 20 

repeater length: 33
36480   785881 AACCTCGTCACGAGCGAAGCGAAGTGACGGTGG CGAGTCGAACGGAGTGAGCC spacer length: 20 

repeater length: 33
36481   785935 AACCTCGTCACGAGCGAAGCGAAGTGACGGTGG ACACAGCGACCGGACGCTCG
36482   
36483   
36484   crispr 9
36485   95877 GTTCCGGTGGGAAGACGGCTTCGAGGAGTAACGGTCCC 

GCGCTTTTTGGTGCAGATTTTTGCCGAGCGAGCGGAGCGAGCGAGGGAAAAAGGTGCAACGGAC spacer length: 64 
repeater length: 38

36486   95980 GTTCCGGTGGGAAGACGGCTTCGAGGAGTAACGGTCCC 
ACGTTTTTTGGTGCAGATTTTTGCCGAGCGAGCGGAGCGAGCGAGGGAAAAAGGTGCAACGGAC spacer length: 64 
repeater length: 38

36487   96083 GTTCCGGTGGGAAGACGGCTTCGAGGAGTAACGGTCCC 
CGCGGCGAAACTGAGTGCGACGCCGAGGACGACGCCGACGGCGACGAAGACCACCGGGCTGTTG

36488   
36489   
36490   GCA_005222525.1_ASM522252v1_genomic.fna(findCrispr):
36491   START       REPEAT                           

SPACER                                             
36492   crispr 1
36493   165206 CTTTCAA CTCCATAGAAGATTAACTGCGTAATCCTGAGCCTTCTCTACTATGTTCTTATGAT spacer 

length: 55 repeater length: 7
36494   165269 CTTTCAA CTCCATAGAAGATTAACAGGGTCTGGTCTAATGCATCTAGGAGAGACAGGGAACCATGA spacer 

length: 59 repeater length: 7
36495   165336 CTTTCAA CTCCATAGAAGATTAACAGGATCTAGGTTGTGCAGAAGATGGATCAAGTTACATAAG spacer 

length: 57 repeater length: 7
36496   165401 CTTTCAA CTCCATAGAAGATTAACTTCTCAACGACGTCGGAGATGCGATAAAGAGCAAAGTG spacer 

length: 55 repeater length: 7
36497   165464 CTTTCAA CTCCATAGAAGATTAACCGTATAACGAAGGGTTTTGTCATTCAAGAGCTCATTCCTTT spacer 

length: 58 repeater length: 7
36498   165530 CTTTCAA CTCCATAGAAGATTAACTCTAGATAGAAGATATGGTCAATATACAGTGGAAAAGA spacer 

length: 55 repeater length: 7
36499   165593 CTTTCAA CAAAGGATCACTACAAGTCCCCTTCACGCTAGCCTTTTCTTTTTAGAGAATTGAC
36500   
36501   
36502   crispr 2
36503   165721 CTTTCAACTCTA TAGAAGATTAACGCAGGATCTTATTCTCCTTGAGCAATTAGGTTCATCCTT spacer 

length: 51 repeater length: 12
36504   165785 CTTTCAACTCTA TAGAAGATTAACATTGCCAGTAGTGGCAGTACCGTAACCGAGAAAATT spacer length: 

48 repeater length: 12
36505   165846 CTTTCAACTCTA TAGAAGATTAACAGCAATCGGAGCAGGTGGAGGTGGGGGAGGCGGAGGTG spacer 

length: 50 repeater length: 12
36506   165909 CTTTCAACTCTA TAGAAGATTAACCTATGTTTGTTCCATTCTCCTTTACCGACAACAATTGTG spacer 

length: 51 repeater length: 12
36507   165973 CTTTCAACTCTA TAGAAGATTAACTACTTGTATCGTCGCATTGGTTAGTTCCTCAAACGCTA spacer 

length: 50 repeater length: 12



36508   166036 CTTTCAACTCTA TAGAAGATTAACGGTCTAATTCGGGGCATTGGGACATAAGGGTGAGGAAGA spacer 
length: 51 repeater length: 12

36509   166100 CTTTCAACTCTA TAGAAGATTAACTTTGGGGAAAATACGCTGGAGTTGATTGAGTTCTTGGA spacer 
length: 50 repeater length: 12

36510   166163 CTTTCAACTCTA TAGAAGATTAACTATCATGATAACATATGAGTGCTAAAGATGATCAGG spacer length: 
48 repeater length: 12

36511   166224 CTTTCAACTCTA TAGAAGATTAACAGGAACTAGCACGGGTGGAGGTGGTACAGGGACTTCG spacer length: 
49 repeater length: 12

36512   166286 CTTTCAACTCTA TAGAAGATTAACCTATCACTTTCCAGTGTTCATAATCCAGAAATTGCAATATT spacer 
length: 53 repeater length: 12

36513   166352 CTTTCAACTCTA TAGAAGATTAACTCAAACTTAAGGTAAATCCAAATGCCCCTGACTATAGA spacer 
length: 50 repeater length: 12

36514   166415 CTTTCAACTCTA ATCACTACAAGTCCCCTTCACGCTAGCCTTTTCTTTTTAGAGAATTGACG
36515   
36516   
36517   crispr 3
36518   141280 GTTTCAAACCCTCAAAGGATC ACTACAAGCTCCTCGACCTCAGCCGTGTGAGAGCGTATAGAGTTA spacer 

length: 45 repeater length: 21
36519   141347 GTTTCAAACCCTCAAAGGATC ACTACAAACAACGGCGACACGCGGGCATGTGAGTGTGATCGCGTCGTGT 

spacer length: 49 repeater length: 21
36520   141418 GTTTCAAACCCTCAAAGGATC ACTACAAACTATCTTCTTGATGCTATACGGCGGGTCGATACGTCTA spacer 

length: 46 repeater length: 21
36521   141486 GTTTCAAACCCTCAAAGGATC ACTACAAACAGACTGAATAGAAGCGAAGTTATCAGGTTCGCTATCG spacer 

length: 46 repeater length: 21
36522   141554 GTTTCAAACCCTCAAAGGATC ACTACAAACAGAAGATACAAGAGATATACTGATTTTCCAAAGTAT spacer 

length: 45 repeater length: 21
36523   141621 GTTTCAAACCCTCAAAGGATC TCTACAAAGAGGAGCAGCTGCCCCATCAAAAGATGGGGACAAACA spacer 

length: 45 repeater length: 21
36524   141688 GTTTCAAACCCTCAAAGGATC ACTACAAACCCGGGAACCACGGGGAGGATGTATATGTTCTTTCCG spacer 

length: 45 repeater length: 21
36525   141755 GTTTCAAACCCTCAAAGGATC ACTACAAGTCGAAGTTCCCCCGGAGGGGGAATACCCATGGTTCACTT spacer 

length: 47 repeater length: 21
36526   141824 GTTTCAAACCCTCAAAGGATC ACTACAAGTCCCCTTCACGCTAGCCTTTTCTTTTTAGAGAATTGACG spacer 

length: 47 repeater length: 21
36527   141893 GTTTCAAACCCTCAAAGGATC TCTACAAACCTGTTAAATTGATAATCGAGTACTTTCAAGACGTAA spacer 

length: 45 repeater length: 21
36528   141960 GTTTCAAACCCTCAAAGGATC TCTATAAACTTCATACTCCCTTGGAGAGTGTGGGAAAGGCCTTTG spacer 

length: 45 repeater length: 21
36529   142027 GTTTCAAACCCTCAAAGGATC TCTACAAACGCTATTATCACCTAGCCGTATCAAGTCAGTACTATT spacer 

length: 45 repeater length: 21
36530   142094 GTTTCAAACCCTCAAAGGATC TAACTTTCACGATATACTCGCGTCATCCAATAACCGTATAAGTTA
36531   
36532   
36533   crispr 4
36534   174683 TTTCAACTCCATAGGAGATTAA CATTCAAAATCGAAGAGCAGGATCTTCTCCTGCTAGAGCAACT spacer 

length: 43 repeater length: 22
36535   174749 TTTCAACTCCATAGGAGATTAA GTTATTGTGAACTCTGTTGAAGTGGAATCGTACGACGAATA spacer 

length: 41 repeater length: 22
36536   174813 TTTCAACTCCATAGGAGATTAA GAGTGCTCGACTCTGCTTAGTTTCTCGACTCTTTCTTCGTTG spacer 

length: 42 repeater length: 22
36537   174878 TTTCAACTCCATAGGAGATTAA GTATCTAATTCTAACATTTGTCACAGCATTTAGAAGAATCCT spacer 

length: 42 repeater length: 22
36538   174943 TTTCAACTCCATAGGAGATTAA GAGAGGGAGAATTGGAAGCATCCCGCTCATCAAGGCAGTGT spacer 

length: 41 repeater length: 22
36539   175007 TTTCAACTCCATAGGAGATTAA GCAGTCACCAAGTGGGCTGCAGATAGTAAACGTCAGTGC spacer length: 

39 repeater length: 22
36540   175069 TTTCAACTCCATAGGAGATTAA GAAGAATGGGATATTGAGACCATGGCCAAGGCCTTATGTCCT spacer 

length: 42 repeater length: 22
36541   175134 TTTCAACTCCATAGGAGATTAA GTCGATAGATGCAACGACATCATAAAGTATCACGTGAAAAC spacer 

length: 41 repeater length: 22
36542   175198 TTTCAACTCCATAGGAGATTAA GTGCCTCCACTGAGCTCGATTACTTCAGGTAGTCCAAC spacer length: 

38 repeater length: 22
36543   175259 TTTCAACTCCATAGGAGATTAA GACTGTACTTTAGTAAGACTAGGTAGGTATGATAAATTGA spacer 

length: 40 repeater length: 22
36544   175322 TTTCAACTCCATAGGAGATTAA GGTTCCTGTTCAAGAAGAAAGATAACGATAAGGCGGATGTTC spacer 

length: 42 repeater length: 22
36545   175387 TTTCAACTCCATAGGAGATTAA GTTCTCGTCTGAGCCTGGTTACACATCTACAGGTTACGT spacer length: 

39 repeater length: 22
36546   175449 TTTCAACTCCATAGGAGATTAA 

GACAATCTTCTCCCTGAGCTTATAATCATCCTCGTGAAAACTCCATAGGAGATTAAGATCAACAACTAGCTCAACAAAGAGCATAC
GTAAACACTAA spacer length: 97 repeater length: 22



36547   175569 TTTCAACTCCATAGGAGATTAA GACAGAACAAAATGCCCAATCTTCCTCTTTATCCTCCTTAGA spacer 
length: 42 repeater length: 22

36548   175634 TTTCAACTCCATAGGAGATTAA GAGATAGATGAAGAGACAATAAATGTCTTGATCGAGAGTTT spacer 
length: 41 repeater length: 22

36549   175698 TTTCAACTCCATAGGAGATTAA GAATCTCTTCCGTACGCTTGAGGGGGTCCGAGTTGCCAAGG spacer 
length: 41 repeater length: 22

36550   175762 TTTCAACTCCATAGGAGATTAA TCCCCTTCACGCTAGCCTTTTCTTTTTAGAGAATTGACGCG
36551   
36552   
36553   crispr 5
36554   2195896 ACGTACACGTAACCATTGGAAGG 

ATCGTAGAGAGCGTAGACTGGATCTAAGCCAACAGGGACGTTAGCTACAACATTATTACCTGAGATAACAGAGACTGTATCTGAAG
GAGCACCACC spacer length: 96 repeater length: 23

36555   2196016 ACGTACACGTAACCATTGGAAGG 
GTCGTATATGGGAGGAGTCCCGCTACATACTTTCAAATTACCTACAACATTATTAGCTGAGATAACAGAGACTGATGTATTTCCAA
GCGCGTATAATACGTC spacer length: 102 repeater length: 23

36556   2196142 ACGTACACGTAACCATTGGAAGG 
GTCGTATGCAGCCTCCCTCGCTCCAACACCAACAGACACATTACCTACAACTTTAGTACCCGAGATAATAGACATATAATTTGAAT
GTAAGTTCGTTACATA

36557   
36558   
36559   crispr 6
36560   175824 CTTTCAACTCTATAGGAGATTAAG TCTAGGAAAGTCGGAAAAAATGAACTCATATATGTTTA spacer 

length: 38 repeater length: 24
36561   175887 CTTTCAACTCTATAGGAGATTAAG GTCGTAAACACCACTCAAAACGTAAAACACAACCCCTTTA spacer 

length: 40 repeater length: 24
36562   175952 CTTTCAACTCTATAGGAGATTAAG GGGACATTCCACTGTTCATAAGGTACAGCGCAAAGTACGA spacer 

length: 40 repeater length: 24
36563   176017 CTTTCAACTCTATAGGAGATTAAG CAGCTACTAGAAGAACACCGACTACCTTGAGACCCGTAG spacer 

length: 39 repeater length: 24
36564   176081 CTTTCAACTCTATAGGAGATTAAG AACATGGTCGGTGACGCATCTACATCAGCACTCCCAGGTATAC spacer 

length: 43 repeater length: 24
36565   176149 CTTTCAACTCTATAGGAGATTAAG TAATAAGGAAGAGTTAAGGGATACAGTTGCTGAGTATTTCAATG spacer 

length: 44 repeater length: 24
36566   176218 CTTTCAACTCTATAGGAGATTAAG AGGCATATATCTAGCCCTGAGGTGATCAATAGTGTCCACTT spacer 

length: 41 repeater length: 24
36567   176284 CTTTCAACTCTATAGGAGATTAAG CGCGAGCGATTTATTCGATCTAATAGCAAGAATAAAG spacer length: 

37 repeater length: 24
36568   176346 CTTTCAACTCTATAGGAGATTAAG TTTTCTCACGCCCTCACTTTGAGGGCTGGATTCAAC spacer length: 

36 repeater length: 24
36569   176407 CTTTCAACTCTATAGGAGATTAAG CAGAAATGGCGTTTCAGGTGGTTCAAGTGGAGGGGCAG spacer 

length: 38 repeater length: 24
36570   176470 CTTTCAACTCTATAGGAGATTAAG TAGCGGAGCTCATAGACGTACATAGCAGGGAGATCTTTCC spacer 

length: 40 repeater length: 24
36571   176535 CTTTCAACTCTATAGGAGATTAAG TCGCGCCTGGGCCTTATTGGGAGGTCAGCGATTTAG spacer length: 

36 repeater length: 24
36572   176596 CTTTCAACTCTATAGGAGATTAAG AAGTTGAGAGGGAGATGAGAGTTACTGAGTTGAGAGAGGG spacer 

length: 40 repeater length: 24
36573   176661 CTTTCAACTCTATAGGAGATTAAG AATCCTTGCTCTTTTATAGCCTTCTTCAGTTCCTCGTA spacer 

length: 38 repeater length: 24
36574   176724 CTTTCAACTCTATAGGAGATTAAG ATGTTCATTCAAACATTTCTAAAGAATAAAAAAGGCTTC spacer 

length: 39 repeater length: 24
36575   176788 CTTTCAACTCTATAGGAGATTAAG CTTTCAACCAAAACAACGAATAACGGAGTGCCTTAACG spacer 

length: 38 repeater length: 24
36576   176851 CTTTCAACTCTATAGGAGATTAAG AAAAATCATTTGTCCATGAGTGGTGGCACATAGGTATGGT spacer 

length: 40 repeater length: 24
36577   176916 CTTTCAACTCTATAGGAGATTAAG GTAACGTCAATGAGGTACTTGAACTGCCTAGGGACCAG spacer 

length: 38 repeater length: 24
36578   176979 CTTTCAACTCTATAGGAGATTAAG TTATTACACCCTTCTTAACATATTCTTGCAAGGTTCTGT spacer 

length: 39 repeater length: 24
36579   177043 CTTTCAACTCTATAGGAGATTAAG AGGTTTAGTGAAGAGGTATGCAAGGAGTTCTCAATTTGCGAT spacer 

length: 42 repeater length: 24
36580   177110 CTTTCAACTCTATAGGAGATTAAG AGGAAACTATAATTGTTGAGGAAGTTTATCCACTTTTGA spacer 

length: 39 repeater length: 24
36581   177174 CTTTCAACTCTATAGGAGATTAAG AGTAGGATCCTTTCTTGTGGGGATGCTGGTTCACTTTTTG spacer 

length: 40 repeater length: 24
36582   177239 CTTTCAACTCTATAGGAGATTAAG TCCAGATCTGGCCTAGCTCCATGCCTCAGCAGGACC spacer length: 

36 repeater length: 24
36583   177300 CTTTCAACTCTATAGGAGATTAAG CAGAGGGATGGCCCTACCGCTCTTCGAGCAGACGTAG spacer length: 

37 repeater length: 24
36584   177362 CTTTCAACTCTATAGGAGATTAAG ACAGGAAAAGGGCGTTTCTAGAGGCGCTTCTTGAGGTT spacer 



length: 38 repeater length: 24
36585   177425 CTTTCAACTCTATAGGAGATTAAG CTTCCTAGCCTCATATACGTCGGGCTCATCCTCCTC spacer length: 

36 repeater length: 24
36586   177486 CTTTCAACTCTATAGGAGATTAAG GAACTACAAATATCCTAATTGGTCAATTTACCAGTAATA spacer 

length: 39 repeater length: 24
36587   177550 CTTTCAACTCTATAGGAGATTAAG ATATTACAATAAAGGAATTATTTGTTTATAAAAAATCAGTA spacer 

length: 41 repeater length: 24
36588   177616 CTTTCAACTCTATAGGAGATTAAG AACCTGATGACTATTACGTATACACTTCAGAGCTAA spacer length: 

36 repeater length: 24
36589   177677 CTTTCAACTCTATAGGAGATTAAG TTTTCCCCGCGGAGCCTCTGACCCATGATGAAGGATC spacer length: 

37 repeater length: 24
36590   177739 CTTTCAACTCTATAGGAGATTAAG AGGGGACACTGCTTTTGAGTATGACCCAGTAACGAAGTAC spacer 

length: 40 repeater length: 24
36591   177804 CTTTCAACTCTATAGGAGATTAAG GGGAATATAGCAGTGGAATACCCTGGGCAGGTGTACTCTA spacer 

length: 40 repeater length: 24
36592   177869 CTTTCAACTCTATAGGAGATTAAG AAAGTAATGGAGGAGATACCATTATGAAAGTTCCTTCATC spacer 

length: 40 repeater length: 24
36593   177934 CTTTCAACTCTATAGGAGATTAAG CTATAAACCCCTCTAGGCGGTCCCTATGGATGATGTAGA spacer 

length: 39 repeater length: 24
36594   177998 CTTTCAACTCTATAGGAGATTAAG CGTGAATTCTTAGAGAAAATAAAGCGCCCGGCGTTC spacer length: 

36 repeater length: 24
36595   178059 CTTTCAACTCTATAGGAGATTAAG CATATCCAGACGCTGATTCCAAACAGCTTAGGTATTTGCT spacer 

length: 40 repeater length: 24
36596   178124 CTTTCAACTCTATAGGAGATTAAG GTGAGAGATTCAAGTTAGTGTTAGAATTACAATTCACGACA spacer 

length: 41 repeater length: 24
36597   178190 CTTTCAACTCTATAGGAGATTAAG AGTTCGTTTTGACGCTAAGTGGCGCTAGGCTATAGTAGT spacer 

length: 39 repeater length: 24
36598   178254 CTTTCAACTCTATAGGAGATTAAG CCATCTTTAGCCGTTAACTCCCCGGTTAAGGGCTCAG spacer length: 

37 repeater length: 24
36599   178316 CTTTCAACTCTATAGGAGATTAAG GAGTGGGGGCAGAGATGCCTCGCTCGTTTTCAGTG spacer length: 

35 repeater length: 24
36600   178376 CTTTCAACTCTATAGGAGATTAAG TGTAAGTTTTTTCTTGGTAATTGAAAGAGGGATCAGT spacer length: 

37 repeater length: 24
36601   178438 CTTTCAACTCTATAGGAGATTAAG ACTTCTATCGTCAGAACCTACGTTTATTTTAGGACGAG spacer 

length: 38 repeater length: 24
36602   178501 CTTTCAACTCTATAGGAGATTAAG ACCACCACCGCAACAAACGACACAACAGCAAGAAACA spacer length: 

37 repeater length: 24
36603   178563 CTTTCAACTCTATAGGAGATTAAG GAAACGCGTTACAAATACTTTTCACACCACGACTGGG spacer length: 

37 repeater length: 24
36604   178625 CTTTCAACTCTATAGGAGATTAAG AACCTTGGAAACCAGGATGTCCCTGAGTTCGCTGGACTTG spacer 

length: 40 repeater length: 24
36605   178690 CTTTCAACTCTATAGGAGATTAAG CTTAGTGTTATCCTTCCGCCACCGTTTGTTTGTATATTTT spacer 

length: 40 repeater length: 24
36606   178755 CTTTCAACTCTATAGGAGATTAAG TGATGAGACTTACTTTGTCGTTCAGTTCTCAAGAAGCA spacer 

length: 38 repeater length: 24
36607   178818 CTTTCAACTCTATAGGAGATTAAG TTATTATTTCGCAATTGGTGGCATGATGCCTTCTAGCAAA spacer 

length: 40 repeater length: 24
36608   178883 CTTTCAACTCTATAGGAGATTAAG AGATCTGCAAACTCATATACATTATATTATGTATATAGCAAA spacer 

length: 42 repeater length: 24
36609   178950 CTTTCAACTCTATAGGAGATTAAG TCTTCAATTTCTCCGAAATCTTCATCACAATGGACCCCAGTT
36610   
36611   
36612   crispr 7
36613   184390 GTTAATCTCCTATAGAGTTGAAAG ACAATAATTTCTGAAACCCCCTTATCATGTACAGT spacer length: 

35 repeater length: 24
36614   184450 GTTAATCTCCTATAGAGTTGAAAG TATCTCCTTTCACACCAACGCTCACTCCTAGATTCGTCT spacer 

length: 39 repeater length: 24
36615   184514 GTTAATCTCCTATAGAGTTGAAAG ACCCCCATCCCATCCGTGACCAGTTGAGGGGTGTCGCT spacer 

length: 38 repeater length: 24
36616   184577 GTTAATCTCCTATAGAGTTGAAAG TTACTTATTATGTAAAAACTTATATTTAAATTTTTCTCTA spacer 

length: 40 repeater length: 24
36617   184642 GTTAATCTCCTATAGAGTTGAAAG TGGGAACTCCAGTAATTCACCAATTGATGGCTCCATT spacer length: 

37 repeater length: 24
36618   184704 GTTAATCTCCTATAGAGTTGAAAG TCCGTGAGGGCTCACATAAACCTCTCAATCAACCTCC spacer length: 

37 repeater length: 24
36619   184766 GTTAATCTCCTATAGAGTTGAAAG TTCTTGTGAGGCCGCCCATTCTAGACATTTCTTAACCTCG spacer 

length: 40 repeater length: 24
36620   184831 GTTAATCTCCTATAGAGTTGAAAG AATAGCTAACGTATTGGAACTCTTCGATAAACTACTCA spacer 

length: 38 repeater length: 24
36621   184894 GTTAATCTCCTATAGAGTTGAAAG TAATAACCTCCTCTTTCCATGCACTTCCACCCTTTTCTTT spacer 

length: 40 repeater length: 24



36622   184959 GTTAATCTCCTATAGAGTTGAAAG TAGTAATGAACGACAACAACCTTGTCTAACGGTAACAG spacer 
length: 38 repeater length: 24

36623   185022 GTTAATCTCCTATAGAGTTGAAAG TTCATTCAGAGATACCCTAGAGGAAGAGGTTGAGGAGG spacer 
length: 38 repeater length: 24

36624   185085 GTTAATCTCCTATAGAGTTGAAAG ATAGTGTTCTTTTTCCTTAAGACCAGCTCTCCACCA spacer length: 
36 repeater length: 24

36625   185146 GTTAATCTCCTATAGAGTTGAAAG AAGAAGGGGGTTTCATCTCGAGGCCCGATTTGATATTCA spacer 
length: 39 repeater length: 24

36626   185210 GTTAATCTCCTATAGAGTTGAAAG AGTGCCCCACCGTACACGGTAATCGGAACAACCACTAGCC spacer 
length: 40 repeater length: 24

36627   185275 GTTAATCTCCTATAGAGTTGAAAG TGGCCCCAGGTCCTGGACCTGGACCTGGAGGTAGGGG spacer length: 
37 repeater length: 24

36628   185337 GTTAATCTCCTATAGAGTTGAAAG CGTCAGTAGCCCTTCCATACTGGACGTATTCGTCGTCA spacer 
length: 38 repeater length: 24

36629   185400 GTTAATCTCCTATAGAGTTGAAAG GAAAGAGCTGAGACGCCAATGGGTCCCTGTCCACCCATA spacer 
length: 39 repeater length: 24

36630   185464 GTTAATCTCCTATAGAGTTGAAAG TTCTCGATGATTTAGATGACCAGACCAAGGTCAAGATA spacer 
length: 38 repeater length: 24

36631   185527 GTTAATCTCCTATAGAGTTGAAAG TGTCACGCGGTTTTATGCGTAATGATTTCACATCGTAA spacer 
length: 38 repeater length: 24

36632   185590 GTTAATCTCCTATAGAGTTGAAAG TAAGATTCAGCGTTTCCTTTATAGGCAGCGGTTATA spacer length: 
36 repeater length: 24

36633   185651 GTTAATCTCCTATAGAGTTGAAAG ACATCCGGAAGGCGTATGGAAAGATGAATTGATAAGGCATT spacer 
length: 41 repeater length: 24

36634   185717 GTTAATCTCCTATAGAGTTGAAAG ACCAACATCAAGAGCGAAACCGCTATTAATTATATCAT spacer 
length: 38 repeater length: 24

36635   185780 GTTAATCTCCTATAGAGTTGAAAG AGTGAAGTATCTGGAGGAACAAGTCAAGGAGTACGACCTA spacer 
length: 40 repeater length: 24

36636   185845 GTTAATCTCCTATAGAGTTGAAAG AATGTCTACTTTCTTATCCCTCTCCCTCAGCCTCTTTAACT spacer 
length: 41 repeater length: 24

36637   185911 GTTAATCTCCTATAGAGTTGAAAG TATTCAACCTTTATTTGAATGTCTCCATCAGAAATTCTA spacer 
length: 39 repeater length: 24

36638   185975 GTTAATCTCCTATAGAGTTGAAAG AACTACTAATTCAAGAAGTGCGCCATAAGCTAGGGCTACAACT spacer 
length: 43 repeater length: 24

36639   186043 GTTAATCTCCTATAGAGTTGAAAG CTTTTAATTGTCTTAAATATTCTTTCGCTTTCGGGTCTA spacer 
length: 39 repeater length: 24

36640   186107 GTTAATCTCCTATAGAGTTGAAAG TTTTTTGGAGGATTATTTAACGATGTAGAGAACGCAGTA spacer 
length: 39 repeater length: 24

36641   186171 GTTAATCTCCTATAGAGTTGAAAG CTAATGCTGCTTCCGCTCCCACATCGGCGGGTCTAAGAAA spacer 
length: 40 repeater length: 24

36642   186236 GTTAATCTCCTATAGAGTTGAAAG CACGGTACCGACATACAGCTATTTTCAATGGAGCGACG spacer 
length: 38 repeater length: 24

36643   186299 GTTAATCTCCTATAGAGTTGAAAG GCATTATCTTCGGCACTCAGATCCACGAAGGGGGAGTTCC spacer 
length: 40 repeater length: 24

36644   186364 GTTAATCTCCTATAGAGTTGAAAG TCAACCTAGTGACCCCCGTTACGATCCCTGCAAAC spacer length: 
35 repeater length: 24

36645   186424 GTTAATCTCCTATAGAGTTGAAAG GCGGTTCTCCTCCTCGTCCATAGAAATGAACGACAACCTTG spacer 
length: 41 repeater length: 24

36646   186490 GTTAATCTCCTATAGAGTTGAAAG CAACAAAACATTATCGGGCGTCATAAACCGATAAGCCATATC spacer 
length: 42 repeater length: 24

36647   186557 GTTAATCTCCTATAGAGTTGAAAG GGGACTAGTTCTTCTTTTCGCTTTTGGCCCGGGCGCTGTTCT spacer 
length: 42 repeater length: 24

36648   186624 GTTAATCTCCTATAGAGTTGAAAG TAATCCTGTACGAACTCACATCCCCCATCTTCTTCTCCAC spacer 
length: 40 repeater length: 24

36649   186689 GTTAATCTCCTATAGAGTTGAAAG TCACGTATGCGGCCCCAACCCATTCTCGTGAAGCCGCC spacer 
length: 38 repeater length: 24

36650   186752 GTTAATCTCCTATAGAGTTGAAAG ACAGTGAGAAAATGATTATTGGCGTGGGACGTTCACCGGGG spacer 
length: 41 repeater length: 24

36651   186818 GTTAATCTCCTATAGAGTTGAAAG TTTATTTTTTGTTATACTAAATAATTAACTTAAATTA spacer length: 
37 repeater length: 24

36652   186880 GTTAATCTCCTATAGAGTTGAAAG CCTACACTGAACGTAACTAGTTTCACCGCTGCTTACAGCT spacer 
length: 40 repeater length: 24

36653   186945 GTTAATCTCCTATAGAGTTGAAAG TCCGTAAGGGAGGGGATGAATAGCCCCCTTACAGAAACC spacer 
length: 39 repeater length: 24

36654   187009 GTTAATCTCCTATAGAGTTGAAAG GCTCTAATACGTTGTCAATACTGTCTTTAGAGAAGAGC spacer 
length: 38 repeater length: 24

36655   187072 GTTAATCTCCTATAGAGTTGAAAG TAACGCCATCCTTGTATCATGACTATATCATTATGGAGC spacer 
length: 39 repeater length: 24

36656   187136 GTTAATCTCCTATAGAGTTGAAAG AGATGAGTGACCTAATACGTCTGATATTCGCCATGATA spacer 
length: 38 repeater length: 24

36657   187199 GTTAATCTCCTATAGAGTTGAAAG TAGGATTGCGTCCTACCTGAATGCCGTAACCTTTCAGGT spacer 



length: 39 repeater length: 24
36658   187263 GTTAATCTCCTATAGAGTTGAAAG CTCTCATGAATTTCCCCACATAGGGAGCACGTCTTAGA spacer 

length: 38 repeater length: 24
36659   187326 GTTAATCTCCTATAGAGTTGAAAG AAGCCAGAATATCTTAAGATAACACCTAAGATGTTAAA spacer 

length: 38 repeater length: 24
36660   187389 GTTAATCTCCTATAGAGTTGAAAG GAATACCTCTCCAATCAAAAGCCAACGTCCCACTGAG spacer length: 

37 repeater length: 24
36661   187451 GTTAATCTCCTATAGAGTTGAAAG CTAGATGAGCAGTACAAGGAGGCAAGGCAAAAGATTGGTCCG spacer 

length: 42 repeater length: 24
36662   187518 GTTAATCTCCTATAGAGTTGAAAG AGTTCTACCGCTAGGTGCAAAGGGGTGTAACCATCAGGGAA spacer 

length: 41 repeater length: 24
36663   187584 GTTAATCTCCTATAGAGTTGAAAG CTACCCTCCCATCCACCTTTTTCATGAGGTTGAGAG spacer length: 

36 repeater length: 24
36664   187645 GTTAATCTCCTATAGAGTTGAAAG TTCTAGTAATGTGGAGCGGACATGGATTTCATCTATTTTA spacer 

length: 40 repeater length: 24
36665   187710 GTTAATCTCCTATAGAGTTGAAAG AACCCCTGACCGAACTCCCTAGCCAATTTCATTAGATCG spacer 

length: 39 repeater length: 24
36666   187774 GTTAATCTCCTATAGAGTTGAAAG TCTCTTCCTTAACCATCTTCTCGATGGCTCTTCTG spacer length: 

35 repeater length: 24
36667   187834 GTTAATCTCCTATAGAGTTGAAAG ACGTGAGCGGGACGACCATCACCCCTGGGTCGTGTCCG spacer 

length: 38 repeater length: 24
36668   187897 GTTAATCTCCTATAGAGTTGAAAG TGAACTCATCAAACTCTTTCTCTTTGCCGTAAAGC spacer length: 

35 repeater length: 24
36669   187957 GTTAATCTCCTATAGAGTTGAAAG AATGCAGGGACCGCTTTCCAGTACGATTCTGCAACAGT spacer 

length: 38 repeater length: 24
36670   188020 GTTAATCTCCTATAGAGTTGAAAG TGGTTAAATTCTGCATTCAATTTTTATCAAAATCTAGCATG spacer 

length: 41 repeater length: 24
36671   188086 GTTAATCTCCTATAGAGTTGAAAG TTGAGATTCATGATTGCAATGACGTCACGGTCGTTTTCA spacer 

length: 39 repeater length: 24
36672   188150 GTTAATCTCCTATAGAGTTGAAAG CAAGTTGAGCCAGGACCTCCTCAACTTCTTCCTCTAGGGTA spacer 

length: 41 repeater length: 24
36673   188216 GTTAATCTCCTATAGAGTTGAAAG TCTCAAGAAGAAGTTAGAGTCTCAGCCAGAGACTCAGACC spacer 

length: 40 repeater length: 24
36674   188281 GTTAATCTCCTATAGAGTTGAAAG TGAATCATGGAGAAGAAAATTTGAGAAAGGAAAAGCAAA spacer 

length: 39 repeater length: 24
36675   188345 GTTAATCTCCTATAGAGTTGAAAG TTCAATTTCTCCGAAATCTTCATCACAATGGACCCCAGT
36676   
36677   
36678   crispr 8
36679   143475 GTTTGTAGAGATCCTTCGAGGGTTTGAAAC TTGGTTTTTATGGTCTCAGCTACTCTTAGTGTGTAGA spacer 

length: 37 repeater length: 30
36680   143543 GTTTGTAGAGATCCTTCGAGGGTTTGAAAC ACGTGCAATCAAGTATTGGTTCAGTCGTAACAGGGG spacer 

length: 36 repeater length: 30
36681   143610 GTTTGTAGAGATCCTTCGAGGGTTTGAAAC GTTCTGTCCTCGAGCTTCAGGAGGGCTTCTTGAGTC
36682   
36683   
36684   crispr 9
36685   1739039 TGCCATCTTCTCCTCGAGTTTAGAGGTTCTGTCCTCGAGC 

TTGAGGAATGCCTCCTGCATTCTGCGTTGGGACTCAACAAGCT spacer length: 43 repeater length: 40
36686   1739123 TGCCATCTTCTCCTCGAGTTTAGAGGTTCTGTCCTCGAGC 

TTCAGGAGGGCTTCTTGAGTCTTGCGTTGCGCTTCCGCGAGCT spacer length: 43 repeater length: 40
36687   1739207 TGCCATCTTCTCCTCGAGTTTAGAGGTTCTGTCCTCGAGC 

CTAGTTCCGCCATTTTCTCCTCGAGCTTCGTCATCCCATCGGC
36688   
36689   
36690   GCA_005485005.1_ASM548500v1_genomic.fna(findCrispr):
36691   START       REPEAT                           

SPACER                                             
36692   crispr 1
36693   1896936 CCACTAAAACAA GGATTGAAACAAAATGTATTTTCCAGCATCAGTAACCATAGCAAGATTCGAGAGCAAGA 

spacer length: 59 repeater length: 12
36694   1897008 CCACTAAAACAA GGATTGAAACCGGACATTGACAGAATCATATCAAAGGGCAATTTTGGGATTCGAGAGCAAGA 

spacer length: 62 repeater length: 12
36695   1897083 CCACTAAAACAA GGATTGAAACATCGCGTTCAGGTGCGAAGTTCCCATATCCTCCTTATTCGAGAGCAAGA 

spacer length: 59 repeater length: 12
36696   1897155 CCACTAAAACAA GGATTGAAACATGTATAGAGTTCATATTTTTGTACCATTATTTTATTCGAGAGCAAGA 

spacer length: 58 repeater length: 12
36697   1897226 CCACTAAAACAA GGATTGAAACTGGATTCCTCCGAACGAATCAGTAGCTACAGGCAGATTCGAGAGCAAGA 

spacer length: 59 repeater length: 12
36698   1897298 CCACTAAAACAA GGATTGAAACAAATTTTGATTCCTGGACGTTCTGAGCAGAAAATAGATTCGAGAGCAAGA 

spacer length: 60 repeater length: 12



36699   1897371 CCACTAAAACAA GGATTGAAACCAGCTACTCCTGTAAAATCGTACACCGTTGTAGAAATTCGAGAGCAAGA 
spacer length: 59 repeater length: 12

36700   1897443 CCACTAAAACAA 
GGATTGAAACTTGNNNNNNNNNNCGTCTGGTAATACGGCATCCTGAGTGAAATAGAATTCGAGAGCAAGA spacer 
length: 70 repeater length: 12

36701   1897526 CCACTAAAACAA 
GGATTGAANNNNNNNNNNCTAGCTTATGCGGTCTTTCTCTCCATTCTTCAAATTCGAGAGCAAGA spacer length: 65 
repeater length: 12

36702   1897604 CCACTAAAACAA GGATTGAAACTAAAATGAATGCTGCTGCAGATATGAGACAAAATGAATTCGAGAGCAAGA 
spacer length: 60 repeater length: 12

36703   1897677 CCACTAAAACAA GGATTGAAACTGATCCAACCAATCACGCCCAACCGTTTTGTTGGTATTCGAGAGCAAGA 
spacer length: 59 repeater length: 12

36704   1897749 CCACTAAAACAA AAACTTTCATTTTTTGTGACACTTATTGTTATATTGTCATAATTCGTGAGCATGATCCA
36705   
36706   
36707   crispr 2
36708   3412243 AATTACGCCTATGTAGCTGAT 

AATGATGGTCTTGTGATTGTTGATATCAGTAATCCTTCTGATCCAATTCTCAAAGGACGTTATGCCGGTCCTACTGGCGATGTTGC
AGTTTACGG spacer length: 95 repeater length: 21

36709   3412360 AATTACGCCTATGTAGCTGAT 
TGGGGTAATGGTCTTATGATTGTTGATATAAGCAATCCATCTTCACCAGTTCTCAAAGGAAGCTACGATACTGCCGGAGATATTTA
CGGTGTCTCAATTTCCGG spacer length: 104 repeater length: 21

36710   3412486 AATTACGCCTATGTAGCTGAT 
TAATTATAATTGATTAGATATATAGTTGAGCCATCATAAGTTACTTCCTGAGAGAAGCATTTTTATTTTCAAATCCTCTTTCTTTT
CGGTTAAAACTCAAAAAC

36711   
36712   
36713   crispr 3
36714   1886949 ATCTCCACCTGATGTTTCATC ATTTCCAGATTGATCATCTTCACCTGATGTTTCATCGTTACCTGATGGTA 

spacer length: 50 repeater length: 21
36715   1887021 ATCTCCACCTGATGTTTCATC ATTTCCAGATTGATCATCTTCACCGGATGTCTCACCGTTATCTGATGGTA 

spacer length: 50 repeater length: 21
36716   1887093 ATCTCCACCTGATGTTTCATC AACCTGAACTTAATGATTATTTAATTGTAACTGCTCAGAGTATAGTTAAC
36717   
36718   
36719   crispr 4
36720   2715370 GCACTCTCCAAGCCAGTAATA TTGCCTAAATTTGAAGCTTCTACAAGTCTGGCAGCAGCTATGGC spacer 

length: 44 repeater length: 21
36721   2715436 GCACTCTCCAAGCCAGTAATA CTGCCTAAATTTGAACCTTCTACAAGTCTGGCAGCAGCTATGGC spacer 

length: 44 repeater length: 21
36722   2715502 GCACTCTCCAAGCCAGTAATA TAACAATTAACCTGAACTTAATGATTATTTAATTGTAACTGCTC
36723   
36724   
36725   crispr 5
36726   1708813 TTAATTATATAAACTGTAATT ATACTGGAAATTGAACAAAC spacer length: 20 repeater 

length: 21
36727   1708855 TTAATTATATAAACTGTAATT ATACTGGAAATTAAATAAAC spacer length: 20 repeater 

length: 21
36728   1708897 TTAATTATATAAACTGTAATT AATTATAATTGATTAGATAT
36729   
36730   
36731   crispr 6
36732   2682738 AGGAGCTAACCTTCAAGGAGCT GACTTTATAGAGGCTAATCTTCAAGGAGCTGACCTTC spacer length: 

37 repeater length: 22
36733   2682798 AGGAGCTAACCTTCAAGGAGCT 

AACCTTGAAGAGGCTAACCTTGAAGGGGCTAACCTTCGAGGAGCTAAACTTCAAGGAGCTAACCTTCGAGGAGCTAAACTTC 
spacer length: 82 repeater length: 22

36734   2682903 AGGAGCTAACCTTCAAGGAGCT 
GAAACCGATTACTCCAGGGTCACGGTGGAACCCGTCAGAATTCGAGAGCAAGATCCACTAAAACAAGGATTGAAACNNNNNN

36735   
36736   
36737   crispr 7
36738   123842 GTGTCATCTGTTACATTTGTAT 

TGTCAGTCACGTTTGTATCAATAGTTACATTTGTATCAATAGTTACATTTGTACCATCTGTTACATTTGTACCGTCTGTTACGTT 
spacer length: 85 repeater length: 22

36739   123950 GTGTCATCTGTTACATTTGTAT 
CATTAGTCACATTTGTATCATTAGTCACATTTGTATCATTAGTCACATTTGTACCATCTGTTACGTTAGTGTCATCTGTTACATTT
GTACCATCTGTTACGTT spacer length: 103 repeater length: 22

36740   124076 GTGTCATCTGTTACATTTGTAT 
TTAACCTGAACTTAATGATTATTTAATTGTAACTGCTCAGAGTATAGTTAACGGCGCTCCTATGAGCGCCGCACGAATACCCTCTA
AAACAGGTAAACCGTTC



36741   
36742   
36743   crispr 8
36744   1922538 TCCAAATAAGGAACAATAGCTGAAAG 

TGCTCGAGTTCTTTCATCATTAGATTGAATATTGGAAGCTAGATCAAGTGCTTTTTCTATCATTCCTCCTTTTTTTTGCCC 
spacer length: 81 repeater length: 26

36745   1922646 TCCAAATAAGGAACAATAGCTGAAAG 
CGCCATAAATATACAATAGTCATTAAGTTCAATTATAGAGATTGCATCAAGTGCTTTTTCAATCATTTCTTCCTTTTTTTGATC 
spacer length: 84 repeater length: 26

36746   1922757 TCCAAATAAGGAACAATAGCTGAAAG 
TCGAATAAGTTGACGTAATGAGGATAGGAAAGAAGATAATTGGTTTCAATCCTTGTTTTAGTGGATCTTGCTCTCGAANNNNNN

36747   
36748   
36749   crispr 9
36750   3716868 GTTTCAATCCTTGTTTTAATGGATCTTGCTC GCGAATTAGCTATAAGCTCATTCATCCATTCACGCTTTATT 

spacer length: 41 repeater length: 31
36751   3716941 GTTTCAATCCTTGTTTTAATGGATCTTGCTC GCGNNNNNNNNNNTCAACAGACTGAAGATATCCAGTGATCCTAG 

spacer length: 44 repeater length: 31
36752   3717017 GTTTCAATCCTTGTTTTAATGGATCTTGCTC 

GCGAANNNNNNNNNNACTGTAACAGAAGCAGGAACCGCTATACTCACA spacer length: 48 repeater length: 31
36753   3717097 GTTTCAATCCTTGTTTTAATGGATCTTGCTC 

GCGAATCCCNNNNNNNNNNCGGTGACGGTTTTCAATATGACACTATCCAC spacer length: 50 repeater 
length: 31

36754   3717179 GTTTCAATCCTTGTTTTAATGGATCTTGCTC GCGAATTCAATGGATTCATGGTGTCTTTGAAAACATGTGC 
spacer length: 40 repeater length: 31

36755   3717251 GTTTCAATCCTTGTTTTAATGGATCTTGCTC GCGAATTCGGGTGTTTCGTGATCTATCATAGTGATTCCTCT 
spacer length: 41 repeater length: 31

36756   3717324 GTTTCAATCCTTGTTTTAATGGATCTTGCTC 
GCGAATNNNNNNNNNNACAATATACTATACAACCTAATACTATAT spacer length: 45 repeater length: 31

36757   3717401 GTTTCAATCCTTGTTTTAATGGATCTTGCTC 
GCGAATNNNNNNNNNNCAAGCCCCCATCAATCAATCAGGGTAGATGAC spacer length: 48 repeater length: 31

36758   3717481 GTTTCAATCCTTGTTTTAATGGATCTTGCTC GCGAATTTCTATAAGAAAATTAAGGAAGTTATACAATGA 
spacer length: 39 repeater length: 31

36759   3717552 GTTTCAATCCTTGTTTTAATGGATCTTGCTC GCGAATAAGAACAGCTTCTAAGTGTTAGAATGTTGGAATCTA 
spacer length: 42 repeater length: 31

36760   3717626 GTTTCAATCCTTGTTTTAATGGATCTTGCTC GCGAATTCTTGGAAAAGGTCATTAGCTCCCTGCTTAACGTTT 
spacer length: 42 repeater length: 31

36761   3717700 GTTTCAATCCTTGTTTTAATGGATCTTGCTC GCGAATATTGTTCTCTAGTTAATGTTTTTGGTATACGTTAAC 
spacer length: 42 repeater length: 31

36762   3717774 GTTTCAATCCTTGTTTTAATGGATCTTGCTC 
GCGAATNNNNNNNNNNCCACATTCCCGAACAAATACACTGCAGGACT spacer length: 47 repeater length: 31

36763   3717853 GTTTCAATCCTTGTTTTAATGGATCTTGCTC GCGAATAAGACAGTATGGGCGATGGATGCCGTATAGTCCATG 
spacer length: 42 repeater length: 31

36764   3717927 GTTTCAATCCTTGTTTTAATGGATCTTGCTC 
GCGAATACTNNNNNNNNNNTTTTATATTACTGTGTGTTTTCCATATCGG spacer length: 49 repeater length: 
31

36765   3718008 GTTTCAATCCTTGTTTTAATGGATCTTGCTC GCGAATTGCATATATCTTTAATTTTCTTGAATTATTAGTT 
spacer length: 40 repeater length: 31

36766   3718080 GTTTCAATCCTTGTTTTAATGGATCTTGCTC 
GCGAATNNNNNNNNNNTGCCATAGTTCCCCCGGTGAATTATCCCA spacer length: 45 repeater length: 31

36767   3718157 GTTTCAATCCTTGTTTTAATGGATCTTGCTC 
GCGAANNNNNNNNNNAATAGGAGTTTGATCTAACATGGCATACTATAAA spacer length: 49 repeater length: 
31

36768   3718238 GTTTCAATCCTTGTTTTAATGGATCTTGCTC GCGANNNNNNNNNNGGGCCATACACGTATATAATCTCAA 
spacer length: 39 repeater length: 31

36769   3718309 GTTTCAATCCTTGTTTTAATGGATCTTGCTC GCGAATTTGCCCTTTGTTCAAGGTTATATTTGTTGATTCTG 
spacer length: 41 repeater length: 31

36770   3718382 GTTTCAATCCTTGTTTTAATGGATCTTGCTC 
GCGAATNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNGAACGGCTTCGCAGCGGTCGTACGAAGTGAC spacer length: 124 repeater length: 31

36771   3718538 GTTTCAATCCTTGTTTTAATGGATCTTGCTC 
GCGAATNNNNNNNNNNTACTGAATTCTGAGATGAACCGGGAACTGA spacer length: 46 repeater length: 31

36772   3718616 GTTTCAATCCTTGTTTTAATGGATCTTGCTC 
GCGAANNNNNNNNNNGAAAATAAAGGATTTCCAAATTACAAATCTAAA spacer length: 48 repeater length: 31

36773   3718696 GTTTCAATCCTTGTTTTAATGGATCTTGCTC 
GCGANNNNNNNNNNNNNNNNNNNNNNNNNNNNNCCTGGCAGTATCGCCACTATGGAAGAGATG spacer length: 63 
repeater length: 31

36774   3718791 GTTTCAATCCTTGTTTTAATGGATCTTGCTC 
GCGAATNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNAAACAAC
TGCAAGAAGGAAAGCCCAAGCTGA spacer length: 110 repeater length: 31

36775   3718933 GTTTCAATCCTTGTTTTAATGGATCTTGCTC GCGAATAAAATTGTCTATGTGCGGTTGCTTCAACTTACATA 



spacer length: 41 repeater length: 31
36776   3719006 GTTTCAATCCTTGTTTTAATGGATCTTGCTC GCGAATGCAGACAATAACCTGCATCCTCGATGAAGGGGCG 

spacer length: 40 repeater length: 31
36777   3719078 GTTTCAATCCTTGTTTTAATGGATCTTGCTC 

GCGAATCNNNNNNNNNNTAGTTGAAATGAAAGAGAAGAAGGATTCG spacer length: 46 repeater length: 31
36778   3719156 GTTTCAATCCTTGTTTTAATGGATCTTGCTC 

GCGAANNNNNNNNNNGGTTTTAATTATGATCCTGAACTTGCAGCTAGTCCCG spacer length: 52 repeater 
length: 31

36779   3719240 GTTTCAATCCTTGTTTTAATGGATCTTGCTC 
GCGAATATNNNNNNNNNNCAGAAAAGCGCTGGAAATGCGCTGAGAAACAAT spacer length: 51 repeater 
length: 31

36780   3719323 GTTTCAATCCTTGTTTTAATGGATCTTGCTC 
GTCTTGTGATTGTTGATATAAGCAATCCTTCTTCTCCGACTCTCAAAGGAA

36781   
36782   
36783   crispr 10
36784   276100 GTTCGCCACATATACCTTTGTTCCATCCGGACT 

GATCGCAACTCCATAAGGAGCAATTCCTACAGGCACCGTGAAGGTAATACTGTAATTAGACGTATCGATTACGGAAGTAGTGTTAC
TGCCGT spacer length: 92 repeater length: 33

36785   276226 GTTCGCCACATATACCTTTGTTCCATCCGGACT 
GACTACAACTCCAGAAGGACTGTAATCTACTGGAACACTGGCGATAACAGTGCTGGTCGTTGTGTTAATTACAGAGACACTGCTGT
CGTTTT spacer length: 92 repeater length: 33

36786   276352 GTTCGCCACATATACCTTTGTTCCATCCGGACT 
ATATAGTTGAGCCATCATAAGTTACTTCCTGAGAGAAGCATTTTTATTTTCAAATCCTCTTTCTTTTCGGTTAAAACTCAAAAACA
AATCCA

36787   
36788   
36789   crispr 11
36790   2111924 CCTGAACTTAATAACTGACTGAGATTAACAATTA 

CTAGAAATTAATAACTGACTGAAATTAACAATTAACCTGAAATTGATGATTATTTAATTTAGCAATTA spacer length: 
68 repeater length: 34

36791   2112027 CCTGAACTTAATAACTGACTGAGATTAACAATTA ACCTGAACTTAATGATTATTTAATTTAGCAATTA spacer 
length: 34 repeater length: 34

36792   2112096 CCTGAACTTAATAACTGACTGAGATTAACAATTA AAGGAGCATGTCCCACAGGCACCGTGGAGGTAAC
36793   
36794   
36795   crispr 12
36796   2102032 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCGCGAAT TCCTTGCAGTGATCTTGATGTGATGCGATTTAT 

spacer length: 33 repeater length: 37
36797   2102103 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCGCGAAT ACGTATGTAAGGGCTATCACCTAAGAGAACTATTGG 

spacer length: 36 repeater length: 37
36798   2102177 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCGCGAAT ATCTTTATAGATTTTAGCTGTTGCTATCAATTTG 

spacer length: 34 repeater length: 37
36799   2102249 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCGCGAAT TGTATCGTGTAATTTCTGCAAGTTTCTGTATAGT 

spacer length: 34 repeater length: 37
36800   2102321 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCGCGAAT AAATACAAATCCATTTCTAAAATTCAAATTAGGAA 

spacer length: 35 repeater length: 37
36801   2102394 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCGCGAAT AGATACTGATACAATTAGAAGACAACGCAAAGAGA 

spacer length: 35 repeater length: 37
36802   2102467 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCGCGAAT ATCGGTCCGGATGCTTCAGAAACAGGAGTTACCT 

spacer length: 34 repeater length: 37
36803   2102539 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCGCGAAT TCGTACACCGTTGTAGAAATTCGAGAGCAAGATC
36804   
36805   
36806   crispr 13
36807   3727223 TTCGCGAGCAAGATCCATTAAAACAAGGATTGAAACTTTC 

GAAAAGTCCGGGTAAAAATTGCAGCGTTGTCCATTCGCGAGCAAGATCCATTAAAACAAGGATTGAAACATCTGTAGTCATTTTAG
ATATACCTCGCAAACATT spacer length: 104 repeater length: 40

36808   3727368 TTCGCGAGCAAGATCCATTAAAACAAGGATTGAAACTTTC CAAGACGGAGATATCTGGAGAGTTGATAATGA 
spacer length: 32 repeater length: 40

36809   3727441 TTCGCGAGCAAGATCCATTAAAACAAGGATTGAAACTTTC TGGAACCCGTCAGAATTCGAGAGCAAGATCCA
36810   
36811   
36812   GCA_006740685.1_ASM674068v1_genomic.fna(findCrispr):
36813   START       REPEAT                           

SPACER                                             
36814   crispr 1
36815   8936 AAAAACACTCTCT 

GACTCTATAGGAACATCTGACACAATTAACACTGTATTTGTTAGAGACCTATCTGACTCTATAGGAACATCTGATGCTGTAACAAC
AACTCAAACAT spacer length: 97 repeater length: 13

36816   9047 AAAAACACTCTCT GACTCTATAGGAATATCTGATACAGTTGTCACTGTAAAATCCATCA spacer length: 46 



repeater length: 13
36817   9107 AAAAACACTCTCT 

GACTCTATAGGAACATCTGACACAATTAACACTGTATTTGTTAGAGACCTATCTGACTCTATAGGAACATCTGATGCTGTAACAAC
AACTCAAACAT spacer length: 97 repeater length: 13

36818   9218 AAAAACACTCTCT GACTCTATAGGAATATCTGATACAGTTGTCACTGTAAAATCCATCA spacer length: 46 
repeater length: 13

36819   9278 AAAAACACTCTCT 
GACTCTATAGGAACATCTGACACAATTAACACTGTATTTGTTAGAGACCTATCTGACTCTATAGGAACATCTGATGCTGTAACAAC
AACTCAAACAT spacer length: 97 repeater length: 13

36820   9389 AAAAACACTCTCT GACTCTATAGGAATATCTGATACAGTTGTCACTGTAAAATCCATCA spacer length: 46 
repeater length: 13

36821   9449 AAAAACACTCTCT 
GACTCTATAGGAACATCTGACACAATTAACACTGTATTTGTTAGAGACCTATCTGACTCTATAGGAACATCTGATGCTGTAACAAC
AACTCAAACAT spacer length: 97 repeater length: 13

36822   9560 AAAAACACTCTCT GACTCTATAGGAATATCTGATACAGTTGTCACTGTAAAATCCATCA spacer length: 46 
repeater length: 13

36823   9620 AAAAACACTCTCT 
GACTCTATAGGAACATCTGACACAATTAACACTGTATTTGTTAGAGACCTATCTGACTCTATAGGAACATCTGATGCTGTAACAAC
AACTCAAACAT spacer length: 97 repeater length: 13

36824   9731 AAAAACACTCTCT GACTCTATAGGAATATCTGATACAGTTGTCACTGTAAAATCCATCA spacer length: 46 
repeater length: 13

36825   9791 AAAAACACTCTCT 
GACTCTATAGGAACATCTGACACAATTAACACTGTATTTGTTAGAGACCTATCTGACTCTATAGGAACCTCTGATGCTGTAACAAC
AACTCAAACAT spacer length: 97 repeater length: 13

36826   9902 AAAAACACTCTCT GACTCTATAGGAATATCTGATACAGTTGTCACTGTAAAATCCATCA spacer length: 46 
repeater length: 13

36827   9962 AAAAACACTCTCT GACTCTATAGGAATATCTGATACAGTTGTCACTGTAAAATCCATCA
36828   
36829   
36830   crispr 2
36831   233320 CCTTGTGGACCTTGTGGACCTTT TTCTCCAGAGGGACCTGTTGTTCCTCTTTCACCTTGTGA spacer 

length: 39 repeater length: 23
36832   233383 CCTTGTGGACCTTGTGGACCTTT 

GTCACCTGGAGGACCTGTTGCGCCTGTTTGTCCTTTTTCTCCTTGAGGACCTAACGGACCTTTGTCACCTTTTTCTCCTTGAGGAC
CAGGAACGCCTGTTAATCCTTTTGCACCAGCTGG spacer length: 120 repeater length: 23

36833   233527 CCTTGTGGACCTTGTGGACCTTT 
GAACATCTGACACAATTAACACTGTATTTGTTAGAGACCTATCTGACTCTATAGGAACCTCTGATGCTGTAACAACAACTTCTGCT
CAAACTAAAACACTCTCTGACTCTATAGGAACAT

36834   
36835   
36836   crispr 3
36837   6746 TAACGCCACATCTGTTGGCTCTATCAA TAGTACTGATACAGATCTGC spacer length: 20 repeater 

length: 27
36838   6794 TAACGCCACATCTGTTGGCTCTATCAA TAGTACTGATACAGATCTGC spacer length: 20 repeater 

length: 27
36839   6842 TAACGCCACATCTGTTGGCTCTATCAA 

TAGTACTGATACAGATCTGCTTAACGCCACATCTGTTGGCTCTGTTAACGCCACATCTGTTGGCTCTGTTAACGCCACATCTGTTG
GCTCTGTTAACGCCACATCTGTTGGCTCTG spacer length: 116 repeater length: 27

36840   6986 TAACGCCACATCTGTTGGCTCTATCAA TAGTACTGATACAGATCTGC spacer length: 20 repeater 
length: 27

36841   7034 TAACGCCACATCTGTTGGCTCTATCAA 
TAGTACTGATACAGATCTGCTTAACGCCACATCTGTTGGCTCTGTTAACGCCACATCTGTTGGCTCTG spacer length: 
68 repeater length: 27

36842   7130 TAACGCCACATCTGTTGGCTCTATCAA TAGTACTGATACAGATCTGCTTAACTCCACATCTGTTGGCTCTG spacer 
length: 44 repeater length: 27

36843   7202 TAACGCCACATCTGTTGGCTCTATCAA TCCACATCTGTTGGCTCTGTTAACGCCACATCTGTTGGCTCTAT
36844   
36845   
36846   crispr 4
36847   10070 TCAAACTAAAACACTCTCTGACTCTATAGGAACATCTGA TGCTGTAACAACAACTTCTG spacer length: 20 

repeater length: 39
36848   10130 TCAAACTAAAACACTCTCTGACTCTATAGGAACATCTGA 

TGCTGTAACAACAACTCAAACATCAAAAACACTCTCTGACTCTATAGGAATATCTGATACAGTTGTCACTGTAAAATCCATTACTA
AAACACTCTCTGACTCTATAGGAACATCTGATGCTGTAACAACAACTTCTG spacer length: 137 repeater 
length: 39

36849   10307 TCAAACTAAAACACTCTCTGACTCTATAGGAACATCTGA TGCTGTAACAACAACTTCTG spacer length: 20 
repeater length: 39

36850   10367 TCAAACTAAAACACTCTCTGACTCTATAGGAACATCTGA TGCTGTAACAACAACTTCTG spacer length: 20 
repeater length: 39

36851   10427 TCAAACTAAAACACTCTCTGACTCTATAGGAACATCTGA 
TGCTGTAACAACAACTTCTGCTCAAACTAAAACACTCTCTGACTCTATAGGAATATCTGATACAGTTGTCACTGTAAAATCCATTA



CTAAAACACTCTCTGACTCTATAGGAACATCTGATGCTGTAACAACAACTTCTG spacer length: 140 repeater 
length: 39

36852   10607 TCAAACTAAAACACTCTCTGACTCTATAGGAACATCTGA TGCTGTAACAACAACTTCTG spacer length: 20 
repeater length: 39

36853   10667 TCAAACTAAAACACTCTCTGACTCTATAGGAACATCTGA CTTAACTCCACATCTGTTGG
36854   
36855   
36856   crispr 5
36857   766618 TCAGATACTGTGATAGAGTCAGAGAGTTGTATGGTTTGA GTGGCGGTGTTGGTAATAGT spacer length: 

20 repeater length: 39
36858   766678 TCAGATACTGTGATAGAGTCAGAGAGTTGTATGGTTTGA GTGGCGGTGTTGGTTAGATC spacer length: 

20 repeater length: 39
36859   766738 TCAGATACTGTGATAGAGTCAGAGAGTTGTATGGTTTGA GAGGCGGTGTTGGCAATAGT spacer length: 

20 repeater length: 39
36860   766798 TCAGATACTGTGATAGAGTCAGAGAGTTGTATGGTTTGA GAGGTGGTGTTGGCAATAGT spacer length: 

20 repeater length: 39
36861   766858 TCAGATACTGTGATAGAGTCAGAGAGTTGTATGGTTTGA GTTATAATGGATCCTGAACC
36862   
36863   
36864   crispr 6
36865   981734 TCCTGAACAATTAGCAAGATTAGAACAATTAGAAAAACAA 

ATCCAAGAATTAGAATCTAAACCTGAACCAGAACCTGAAGAGGAAGAAGCCA spacer length: 52 repeater 
length: 40

36866   981827 TCCTGAACAATTAGCAAGATTAGAACAATTAGAAAAACAA 
ATCCAAGAATTAGAATCTAAACCTGAACCAGAACCTGAAGAGGAAGAAGCCA spacer length: 52 repeater 
length: 40

36867   981920 TCCTGAACAATTAGCAAGATTAGAACAATTAGAAAAACAA 
ATCCAAGAATTAGAATCTAAACCAACTCCTCCAAGTCCTAGAGGTTCATTACCAAAAGAATCTGCAGAAGAACTTCCACAAGAACT
TGATTTAGCTCCGGAACCTGTTACAGAAGAACCAACTACAGAACCTGAAGAGGAAGAAGCCA spacer length: 148 
repeater length: 40

36868   982109 TCCTGAACAATTAGCAAGATTAGAACAATTAGAAAAACAA 
ATCCAAGAATTAGAATCTAAACCTGAACCAGAACCTGAAGAGGAAGAAGCCA spacer length: 52 repeater 
length: 40

36869   982202 TCCTGAACAATTAGCAAGATTAGAACAATTAGAAAAACAA 
ATCCAAGAATTAGAATCTAAACCTGAACCAGAACCTGAAGAGGAAGAAGCCA spacer length: 52 repeater 
length: 40

36870   982295 TCCTGAACAATTAGCAAGATTAGAACAATTAGAAAAACAA 
CTGTTATAATGGATCCTGAACCTGGTGTAGATGACATTGTAATGGATCCTGA

36871   
36872   
36873   GCA_008033705.1_ASM803370v1_genomic.fna(findCrispr):
36874   START       REPEAT                           

SPACER                                             
36875   crispr 1
36876   1565748 GCGCTCCTTGCAGCGTTGAT CCCTATATCATTTGAGGTGATGTCTTGAACTACCTTGTTTT spacer 

length: 41 repeater length: 20
36877   1565810 GCGCTCCTTGCAGCGTTGAT CCCTATATCATTTGAGGTGATGTCTTGAACTATCTGGTGTT spacer 

length: 41 repeater length: 20
36878   1565872 GCGCTCCTTGCAGCGTTGAT TCCTCTAAGACTCCAATATATAAAATTTCTGGCCACTGGAA
36879   
36880   
36881   crispr 2
36882   92333 ATGATCAATCTTAAGCTTAAGA GCATCCAACATTTCTTTACCTCTACATCTACTCTTT spacer length: 36 

repeater length: 22
36883   92392 ATGATCAATCTTAAGCTTAAGA GCATCCAACATTTCTTTACCTCTACATCTACTCTTT spacer length: 36 

repeater length: 22
36884   92451 ATGATCAATCTTAAGCTTAAGA GCATCCAACATTTCTTTACCTCTACATCCACTCCTT spacer length: 36 

repeater length: 22
36885   92510 ATGATCAATCTTAAGCTTAAGA GAAATGGGTTCATGTTCGTAATATATAGCTATAACG
36886   
36887   
36888   crispr 3
36889   861802 GAGACATGCATTTCAAGTGTAA 

ATTTTCCCCGGCAGTCTGCTGGATGTGAAGGAGGGACATGCGTTTCAAGTGTAACACTTATTTGTCCACTCAGTCGTGAATG 
spacer length: 82 repeater length: 22

36890   861907 GAGACATGCATTTCAAGTGTAA TGATTCCTGAAATGTTGGATATTGTAAG spacer length: 28 
repeater length: 22

36891   861958 GAGACATGCATTTCAAGTGTAA AAATGGGTTCATGTTCGTAATATATAGC
36892   
36893   
36894   crispr 4



36895   634745 TTTCAATCCCATTTTGGTCTGATTTTAAC AATAGAAAACAGCAACTTCAAACCCTACCCGGCAGTAAT spacer 
length: 39 repeater length: 29

36896   634814 TTTCAATCCCATTTTGGTCTGATTTTAAC CTGCATGGCATGAGCCATGCGACCCTGAAGCCCCTGCA spacer 
length: 38 repeater length: 29

36897   634882 TTTCAATCCCATTTTGGTCTGATTTTAAC CGTAGGCCCTTGAGGACAGGGCCTCAATTTTTTCCTGCTGA 
spacer length: 41 repeater length: 29

36898   634953 TTTCAATCCCATTTTGGTCTGATTTTAAC AATACAATACAAATTTGAGGTGAAACAAAATGAG spacer 
length: 34 repeater length: 29

36899   635017 TTTCAATCCCATTTTGGTCTGATTTTAAC ATTACTGCATGAGATTAGCGGAGGAATCAATAAATA spacer 
length: 36 repeater length: 29

36900   635083 TTTCAATCCCATTTTGGTCTGATTTTAAC TATAATACTTCTTACGGGACTCATGAACACGCACAGTA spacer 
length: 38 repeater length: 29

36901   635151 TTTCAATCCCATTTTGGTCTGATTTTAAC GGCGTTTTTTGAGAAAATACGGGTTATACGGGCTTAAAAAAATA 
spacer length: 44 repeater length: 29

36902   635225 TTTCAATCCCATTTTGGTCTGATTTTAAC ACTCATCAGTCATCATACACCCCTCCCATTAAAGTAT spacer 
length: 37 repeater length: 29

36903   635292 TTTCAATCCCATTTTGGTCTGATTTTAAC TCATAAAGCCTCTTATTATAAAAACAATTTACAATA spacer 
length: 36 repeater length: 29

36904   635358 TTTCAATCCCATTTTGGTCTGATTTTAAC TAATCGCATACGAGGGGACCCGATGATTGCTGAAGA spacer 
length: 36 repeater length: 29

36905   635424 TTTCAATCCCATTTTGGTCTGATTTTAAC CTGAGAAAGGGGGTTTCGAGAAAGAAGGGGAAAAGGA spacer 
length: 37 repeater length: 29

36906   635491 TTTCAATCCCATTTTGGTCTGATTTTAAC ACACTTGAAGAATTCAACAAAGTCGTCCATACAATCGTAA spacer 
length: 40 repeater length: 29

36907   635561 TTTCAATCCCATTTTGGTCTGATTTTAAC ATGACCCCGACGCCATCTTCGGGGTGATAGTTGACG spacer 
length: 36 repeater length: 29

36908   635627 TTTCAATCCCATTTTGGTCTGATTTTAAC TTAGCGATAGTCAGAAATCTGGAAGAGATCGAAAAGA spacer 
length: 37 repeater length: 29

36909   635694 TTTCAATCCCATTTTGGTCTGATTTTAAC TGTAAATACTCATCAATAAAATCCCCTAGGTGCCGA spacer 
length: 36 repeater length: 29

36910   635760 TTTCAATCCCATTTTGGTCTGATTTTAAC TGTGATAATACTTTTTGTTGTGATAAGTGTAAGTAT spacer 
length: 36 repeater length: 29

36911   635826 TTTCAATCCCATTTTGGTCTGATTTTAAC ACTCATCAGTCATCATACACCCCTCCCATTAAAGTAT spacer 
length: 37 repeater length: 29

36912   635893 TTTCAATCCCATTTTGGTCTGATTTTAAC TCATAAAGCCTCTTATTATAAAAACAATTTACAATA spacer 
length: 36 repeater length: 29

36913   635959 TTTCAATCCCATTTTGGTCTGATTTTAAC TAATCGCATACGAGGGGACCCGATGATTGCTGAAGA spacer 
length: 36 repeater length: 29

36914   636025 TTTCAATCCCATTTTGGTCTGATTTTAAC ATGACCAGGAAATAGTAATGTGGATCCGTTTACAAGTAT spacer 
length: 39 repeater length: 29

36915   636094 TTTCAATCCCATTTTGGTCTGATTTTAAC TTGTTAAGGTTATTCCAGCCATATAATAAACAATTGA spacer 
length: 37 repeater length: 29

36916   636161 TTTCAATCCCATTTTGGTCTGATTTTAAC CTATATATTCCTATAACGAACAGGAGGTGATACAAA spacer 
length: 36 repeater length: 29

36917   636227 TTTCAATCCCATTTTGGTCTGATTTTAAC GCATGGTGGGTTTGTGGTGGGGTGGCCCTGTTTTTG spacer 
length: 36 repeater length: 29

36918   636293 TTTCAATCCCATTTTGGTCTGATTTTAAC CATAATGGCCACATAGAGGCCCTTTCATGGGATAATG spacer 
length: 37 repeater length: 29

36919   636360 TTTCAATCCCATTTTGGTCTGATTTTAAC TCGATGAATCATTAATCGAAGTCCTCGAAAACATCCTCGA spacer 
length: 40 repeater length: 29

36920   636430 TTTCAATCCCATTTTGGTCTGATTTTAAC CTGGGGTCAAAGGAAGGCAGAAGGCACCTGTTGTT spacer 
length: 35 repeater length: 29

36921   636495 TTTCAATCCCATTTTGGTCTGATTTTAAC AGAGCTCCGATAGTATCTCCGCTGCAACCTCCTTCGC spacer 
length: 37 repeater length: 29

36922   636562 TTTCAATCCCATTTTGGTCTGATTTTAAC GCGTTTGACGCGCGAGAGGAGGATTGTTGAGCATGTGAT spacer 
length: 39 repeater length: 29

36923   636631 TTTCAATCCCATTTTGGTCTGATTTTAAC CAAGATACTCAAGATAATGTAAAATATCATACAAGTT spacer 
length: 37 repeater length: 29

36924   636698 TTTCAATCCCATTTTGGTCTGATTTTAAC CCCTTCTGTAGTGGTAGTCGGGGCATTCGCATCGTAGT spacer 
length: 38 repeater length: 29

36925   636766 TTTCAATCCCATTTTGGTCTGATTTTAAC GAACAGAAGCCATGCTCTGATGCCAGTAGAAGCTGGAGATG 
spacer length: 41 repeater length: 29

36926   636837 TTTCAATCCCATTTTGGTCTGATTTTAAC TAGGTCCTCGTCAGGTAGAGATAGAATGGAGTCCC spacer 
length: 35 repeater length: 29

36927   636902 TTTCAATCCCATTTTGGTCTGATTTTAAC ACAGTCACCGAAACCTGCCGCCGCTGCGGCGAGGTAC spacer 
length: 37 repeater length: 29

36928   636969 TTTCAATCCCATTTTGGTCTGATTTTAAC AAGACTACAGGTAAAATTCCATCGACAGTTAAAA spacer 
length: 34 repeater length: 29

36929   637033 TTTCAATCCCATTTTGGTCTGATTTTAAC TCATCCACACCCTCCATCGCTAAGGTTTCACCATCCCACAC 
spacer length: 41 repeater length: 29

36930   637104 TTTCAATCCCATTTTGGTCTGATTTTAAC ATGGACACCGTATTCATTGAGATAATAATCCTAATG spacer 



length: 36 repeater length: 29
36931   637170 TTTCAATCCCATTTTGGTCTGATTTTAAC GTAATGGTAAGGTTTATCTCCTTGATATTGTCCGATTGC spacer 

length: 39 repeater length: 29
36932   637239 TTTCAATCCCATTTTGGTCTGATTTTAAC CTGACTCTGAAGCACTCAATGTCGTTGGGAATATCG spacer 

length: 36 repeater length: 29
36933   637305 TTTCAATCCCATTTTGGTCTGATTTTAAC CCAGAGGGTATGAACCGACGATCCGGGCCATCATAC spacer 

length: 36 repeater length: 29
36934   637371 TTTCAATCCCATTTTGGTCTGATTTTAAC TTCTTTGGTTTGGGGTTCCCTGGTCGGGGTTGTCCTG spacer 

length: 37 repeater length: 29
36935   637438 TTTCAATCCCATTTTGGTCTGATTTTAAC CCACACCCTCCATCGCTAAGGTTTCACCATCCCACAC spacer 

length: 37 repeater length: 29
36936   637505 TTTCAATCCCATTTTGGTCTGATTTTAAC GAAGACAAAGAAGATGAATGTCACCCCACTGACAG spacer 

length: 35 repeater length: 29
36937   637570 TTTCAATCCCATTTTGGTCTGATTTTAAC GCATATGGGTCGGGACCGTAATAGCCCATGAGAA spacer 

length: 34 repeater length: 29
36938   637634 TTTCAATCCCATTTTGGTCTGATTTTAAC TTTTTCACCTCTTCTTTCCTTTTTCTTCTCTTTTTTTT spacer 

length: 38 repeater length: 29
36939   637702 TTTCAATCCCATTTTGGTCTGATTTTAAC CTATTTTTTTTCCAACCCAGGGCCTGGGGGTGGTTTTCG spacer 

length: 39 repeater length: 29
36940   637771 TTTCAATCCCATTTTGGTCTGATTTTAAC CTGTAGTAGTGAAAGTGCCCTTCAAACCAAAAGTTGT spacer 

length: 37 repeater length: 29
36941   637838 TTTCAATCCCATTTTGGTCTGATTTTAAC TATGGGGCCCCGAAAATCCCCATTTACATCAGGAAA spacer 

length: 36 repeater length: 29
36942   637904 TTTCAATCCCATTTTGGTCTGATTTTAAC ACAGACACAATAGCAGATTACAGGACAGTGTATAAGC spacer 

length: 37 repeater length: 29
36943   637971 TTTCAATCCCATTTTGGTCTGATTTTAAC ACAGGGAGCCTATCCTCGAGGACTTCCTTGATAAGAAA spacer 

length: 38 repeater length: 29
36944   638039 TTTCAATCCCATTTTGGTCTGATTTTAAC CTGTGAGGATGGTGATATTCGGCTCTGATCGTATCT spacer 

length: 36 repeater length: 29
36945   638105 TTTCAATCCCATTTTGGTCTGATTTTAAC CGGTAGGAAGAACGGGTACTGGCTCCTCCCAGGCAT spacer 

length: 36 repeater length: 29
36946   638171 TTTCAATCCCATTTTGGTCTGATTTTAAC ACAAGGTTTCCCTAATGGTCTTCCCGTCTTCGTCGC spacer 

length: 36 repeater length: 29
36947   638237 TTTCAATCCCATTTTGGTCTGATTTTAAC TCGTGAGGGTGAGGACGCATCCGCCAATGTTGATGC spacer 

length: 36 repeater length: 29
36948   638303 TTTCAATCCCATTTTGGTCTGATTTTAAC ATGAGGACCATGAGCCGCTCTGAGCACTCGTATATG spacer 

length: 36 repeater length: 29
36949   638369 TTTCAATCCCATTTTGGTCTGATTTTAAC CCGCTACAGGAAAACCGTTGAGGATCTAATAAGA spacer 

length: 34 repeater length: 29
36950   638433 TTTCAATCCCATTTTGGTCTGATTTTAAC CCAACCCCTGTCAGTAACCGTAAGAGGTGAAAAATA spacer 

length: 36 repeater length: 29
36951   638499 TTTCAATCCCATTTTGGTCTGATTTTAAC CTGGTCTGGTTGTCACGGATCTTATCACCTTCGATT spacer 

length: 36 repeater length: 29
36952   638565 TTTCAATCCCATTTTGGTCTGATTTTAAC TTGATCATGACCTCAACTTTGACGTTGTTGATTA spacer 

length: 34 repeater length: 29
36953   638629 TTTCAATCCCATTTTGGTCTGATTTTAAC ATACTATCCATCCTTGAGGGTAGGGAGTACGTATTTG spacer 

length: 37 repeater length: 29
36954   638696 TTTCAATCCCATTTTGGTCTGATTTTAAC AATTGCATCGGCGCCCGCTTCACACCACCAGAGTAC spacer 

length: 36 repeater length: 29
36955   638762 TTTCAATCCCATTTTGGTCTGATTTTAAC ACGAAGTAATCGGATGCACTCTGACCCAGTAACCTG spacer 

length: 36 repeater length: 29
36956   638828 TTTCAATCCCATTTTGGTCTGATTTTAAC CAAGATGACACAGGAACCACACCCTGAACTATCCA spacer 

length: 35 repeater length: 29
36957   638893 TTTCAATCCCATTTTGGTCTGATTTTAAC GCGAGAGCAGTGAAGTGAAACAATTCAAAGTCTCAA spacer 

length: 36 repeater length: 29
36958   638959 TTTCAATCCCATTTTGGTCTGATTTTAAC TGAAACCGGTGCTGGCCTGCCGTGTTCCTGTGCTGA spacer 

length: 36 repeater length: 29
36959   639025 TTTCAATCCCATTTTGGTCTGATTTTAAC CCGGTGACTGCTGATTGGGTCTGCCTAACAGTTGA spacer 

length: 35 repeater length: 29
36960   639090 TTTCAATCCCATTTTGGTCTGATTTTAAC AGGAAGATCACCACCGCCATGAGCTACCAGATAAACA spacer 

length: 37 repeater length: 29
36961   639157 TTTCAATCCCATTTTGGTCTGATTTTAAC TTCTTCCAGAACCCTACTTGCTCCTCATATCCATAA spacer 

length: 36 repeater length: 29
36962   639223 TTTCAATCCCATTTTGGTCTGATTTTAAC GGTGGATGATTGAAGGTCGAAGCTGAAGAGTATATGT spacer 

length: 37 repeater length: 29
36963   639290 TTTCAATCCCATTTTGGTCTGATTTTAAC GGGAGAAGCGGGGACTATGTGAACCTCGCAACATTCA spacer 

length: 37 repeater length: 29
36964   639357 TTTCAATCCCATTTTGGTCTGATTTTAAC TTATTTGTCTCCGGAATCTCAGATGAGTACCTTGA spacer 

length: 35 repeater length: 29
36965   639422 TTTCAATCCCATTTTGGTCTGATTTTAAC GGATAGTGCAACGGGGGGTTGGGCTTCCACTATCCTCG spacer 

length: 38 repeater length: 29



36966   639490 TTTCAATCCCATTTTGGTCTGATTTTAAC CAAACGCATACCTCTCAAATGACGCGCATGTGAAGCTGC spacer 
length: 39 repeater length: 29

36967   639559 TTTCAATCCCATTTTGGTCTGATTTTAAC CATCTATGAGAGGGTTAAGGATACGATGATCATTGAC spacer 
length: 37 repeater length: 29

36968   639626 TTTCAATCCCATTTTGGTCTGATTTTAAC CTTCCGTGGGAACAGGCTTAATCCTTCAATTTCCAAG spacer 
length: 37 repeater length: 29

36969   639693 TTTCAATCCCATTTTGGTCTGATTTTAAC CCGAATCCAGCGATAGCCCCGCCAATCGCCCCATTC spacer 
length: 36 repeater length: 29

36970   639759 TTTCAATCCCATTTTGGTCTGATTTTAAC CCCGGAGACAACACAGGAGCACTCGAATCATATGAA spacer 
length: 36 repeater length: 29

36971   639825 TTTCAATCCCATTTTGGTCTGATTTTAAC CCGAATCCAGCGATAGCCCCGCCAATCGCCCCATTC spacer 
length: 36 repeater length: 29

36972   639891 TTTCAATCCCATTTTGGTCTGATTTTAAC CATAAATGTTACCAGTTACTGAGGCATTTGAGACTT spacer 
length: 36 repeater length: 29

36973   639957 TTTCAATCCCATTTTGGTCTGATTTTAAC CAGTCATAGAATAAGCCAGGGCTTTACAACCCTATGCA spacer 
length: 38 repeater length: 29

36974   640025 TTTCAATCCCATTTTGGTCTGATTTTAAC GTATAGTATGAGAAGGATAAAATCCTTCAAGTAAAAAC spacer 
length: 38 repeater length: 29

36975   640093 TTTCAATCCCATTTTGGTCTGATTTTAAC CCCTTGAACTTGACACAGCGATACTTAATGACCAG spacer 
length: 35 repeater length: 29

36976   640158 TTTCAATCCCATTTTGGTCTGATTTTAAC AGGATGACCTGAAGCAATTCATCCAGTCAGATTCAAC spacer 
length: 37 repeater length: 29

36977   640225 TTTCAATCCCATTTTGGTCTGATTTTAAC CATCGAATCTGCGGAGGAAGACGGGGTGGCTTGTGA spacer 
length: 36 repeater length: 29

36978   640291 TTTCAATCCCATTTTGGTCTGATTTTAAC ACACAGCACCCCTTGCTGGAGCAATAATTGTGCGTG
36979   
36980   
36981   crispr 5
36982   203922 CCTCTAAGACTCCAATATATAAAATTTCTG CTCAGTGAGAAAAAATAACCCTTAAAAAC spacer length: 

29 repeater length: 30
36983   203982 CCTCTAAGACTCCAATATATAAAATTTCTG GCCACTGGAAAAAAATAACCCTTAAAAAC spacer length: 

29 repeater length: 30
36984   204042 CCTCTAAGACTCCAATATATAAAATTTCTG CACCTCAAAGTCAAGACACTGACTTAACC
36985   
36986   
36987   crispr 6
36988   1155538 GTTAAAATCAGACCAAAATGGGATTGAAAT CCTCAAGGATGGCGGATGGCATCTTAATAGTCATC spacer 

length: 35 repeater length: 30
36989   1155604 GTTAAAATCAGACCAAAATGGGATTGAAAT AAAACAAAAACCAATAAAAACCAACAAAAACAAA spacer 

length: 34 repeater length: 30
36990   1155669 GTTAAAATCAGACCAAAATGGGATTGAAAT GCTAAATCTAATTAAATATTTATTGCTGTCATTT spacer 

length: 34 repeater length: 30
36991   1155734 GTTAAAATCAGACCAAAATGGGATTGAAAT GTTTATACTATCAATTATATCGCTGATCAATTCCT spacer 

length: 35 repeater length: 30
36992   1155800 GTTAAAATCAGACCAAAATGGGATTGAAAT GATGCTGATAAGAATGATGCGGATGCACTGTGGAG spacer 

length: 35 repeater length: 30
36993   1155866 GTTAAAATCAGACCAAAATGGGATTGAAAT ATGTATTTTATTATTGATATGTCTGTTTTTATTGCA spacer 

length: 36 repeater length: 30
36994   1155933 GTTAAAATCAGACCAAAATGGGATTGAAAT GGATATTGGATATTAAATGTAAATTATTCTAAAAATATT 

spacer length: 39 repeater length: 30
36995   1156003 GTTAAAATCAGACCAAAATGGGATTGAAAT GTTATTGTGTAGAATCTTGGAGTCCCTGATCCGGTTG spacer 

length: 37 repeater length: 30
36996   1156071 GTTAAAATCAGACCAAAATGGGATTGAAAT GTTATTATGTTGCATTTGAAGAGTTGATACGCAAA spacer 

length: 35 repeater length: 30
36997   1156137 GTTAAAATCAGACCAAAATGGGATTGAAAT TGAAAATGATTTAAGAGGGGTTATTTACCCGAATA spacer 

length: 35 repeater length: 30
36998   1156203 GTTAAAATCAGACCAAAATGGGATTGAAAT GGATCACTGTGAGGTATTTTCTCCCCTCGTGATCC spacer 

length: 35 repeater length: 30
36999   1156269 GTTAAAATCAGACCAAAATGGGATTGAAAT ATATGAGTATGCTCCCCCAGTCCTGTTCTTGCCAG spacer 

length: 35 repeater length: 30
37000   1156335 GTTAAAATCAGACCAAAATGGGATTGAAAT TACTTCGTATGGGAGCTCTACTTTTCTTTCGTCTG spacer 

length: 35 repeater length: 30
37001   1156401 GTTAAAATCAGACCAAAATGGGATTGAAAT TCAACTCAGAATACGTGGTGTTGGCAAGATCATTC spacer 

length: 35 repeater length: 30
37002   1156467 GTTAAAATCAGACCAAAATGGGATTGAAAT GTTTATTGTTCTTTGCAGGATTTTCGGTTTGTTTTT spacer 

length: 36 repeater length: 30
37003   1156534 GTTAAAATCAGACCAAAATGGGATTGAAAT TGAAAAACGGGTCAGTATCGATCTCACTGCTACGAT spacer 

length: 36 repeater length: 30
37004   1156601 GTTAAAATCAGACCAAAATGGGATTGAAAT TAAAAACGGATTATCCTTAACGAATAACTTCTCCT spacer 

length: 35 repeater length: 30
37005   1156667 GTTAAAATCAGACCAAAATGGGATTGAAAT CATAGAATGCGAGTGGAGTGTCAACGAAGCCCGTG spacer 



length: 35 repeater length: 30
37006   1156733 GTTAAAATCAGACCAAAATGGGATTGAAAT AAAAAATCAATGAAAATGGTGTGCATCACCCCTTTTT spacer 

length: 37 repeater length: 30
37007   1156801 GTTAAAATCAGACCAAAATGGGATTGAAAT GTCAACGGTGTCATACTATGTTGAACTCAGCAGTTT spacer 

length: 36 repeater length: 30
37008   1156868 GTTAAAATCAGACCAAAATGGGATTGAAAT TGAGGTCTTCGGTGACGACGCCGAAGCCCTCAAAATCC spacer 

length: 38 repeater length: 30
37009   1156937 GTTAAAATCAGACCAAAATGGGATTGAAAT AAAGAAGATGGGAAGTCAGGGGCACAGCCCGATTT spacer 

length: 35 repeater length: 30
37010   1157003 GTTAAAATCAGACCAAAATGGGATTGAAAT TCCTGAGCAGTTTCTCCGAGACTCTGATCCTATCC spacer 

length: 35 repeater length: 30
37011   1157069 GTTAAAATCAGACCAAAATGGGATTGAAAT CAAAAACAGGAGGGTAACATCATCTCCTACCCCTA spacer 

length: 35 repeater length: 30
37012   1157135 GTTAAAATCAGACCAAAATGGGATTGAAAT CATATGATGATGAGGGCCTCAGGGAGGCCCTCCTA spacer 

length: 35 repeater length: 30
37013   1157201 GTTAAAATCAGACCAAAATGGGATTGAAAT GACTGCAGGGGGGTTGTACAGGCATGTGGCTGATA spacer 

length: 35 repeater length: 30
37014   1157267 GTTAAAATCAGACCAAAATGGGATTGAAAT GATAGTCGATAAGGCGACACGTGGATTGCAGAG spacer 

length: 33 repeater length: 30
37015   1157331 GTTAAAATCAGACCAAAATGGGATTGAAAT GTTTTCAGTTGCATCCATCATGAACCACCTCGTCT spacer 

length: 35 repeater length: 30
37016   1157397 GTTAAAATCAGACCAAAATGGGATTGAAAT CAGCATCACGTGAGATGAGCAACAGCCTGATGAG spacer 

length: 34 repeater length: 30
37017   1157462 GTTAAAATCAGACCAAAATGGGATTGAAAT CACAGGCAAGGGAATACTCCAAGGTAATCAGTGAAG spacer 

length: 36 repeater length: 30
37018   1157529 GTTAAAATCAGACCAAAATGGGATTGAAAT AGGACTTGCAGGAGAAGGTGAAGGATCATGTTCT spacer 

length: 34 repeater length: 30
37019   1157594 GTTAAAATCAGACCAAAATGGGATTGAAAT TAAAAGGTGATGTACGGGTACCATATGAAGAGTTG spacer 

length: 35 repeater length: 30
37020   1157660 GTTAAAATCAGACCAAAATGGGATTGAAAT GAGATTTTGAAGGTGATGAGGCCCCCGGTGGTT spacer 

length: 33 repeater length: 30
37021   1157724 GTTAAAATCAGACCAAAATGGGATTGAAAT CCTCAAATGTATCCGTCTCCTCGTCGAGGAGACGG spacer 

length: 35 repeater length: 30
37022   1157790 GTTAAAATCAGACCAAAATGGGATTGAAAT TCAATTTTCGGGTTGAAACTGCTGAGTTCAACATAG spacer 

length: 36 repeater length: 30
37023   1157857 GTTAAAATCAGACCAAAATGGGATTGAAAT AGGGCGATTAAGGAGACATTCACGGTTAAATCAGAG spacer 

length: 36 repeater length: 30
37024   1157924 GTTAAAATCAGACCAAAATGGGATTGAAAT CTGCAGGGATGCTATTATCCTAGACTGCCTAGTAA spacer 

length: 35 repeater length: 30
37025   1157990 GTTAAAATCAGACCAAAATGGGATTGAAAT TCAGCACAGGAACACGGCAGGCCAGCACCGGTTTCA spacer 

length: 36 repeater length: 30
37026   1158057 GTTAAAATCAGACCAAAATGGGATTGAAAT AGTTCAGCATATCATCAGTCTTCAAGGCGGTTCC spacer 

length: 34 repeater length: 30
37027   1158122 GTTAAAATCAGACCAAAATGGGATTGAAAT GGAAACGGGTTGAGCTCGCATTCAAGGGTTCAGG spacer 

length: 34 repeater length: 30
37028   1158187 GTTAAAATCAGACCAAAATGGGATTGAAAT TATCTTTTCAGCATGTCCTTGAACGTTTCAATATTC spacer 

length: 36 repeater length: 30
37029   1158254 GTTAAAATCAGACCAAAATGGGATTGAAAT TGGTGATCTACAGCAGGAAACTATACAAGGAGGT spacer 

length: 34 repeater length: 30
37030   1158319 GTTAAAATCAGACCAAAATGGGATTGAAAT GTATAGGGGCTGTGTTCTCTGATTTCCTCTTCAATG spacer 

length: 36 repeater length: 30
37031   1158386 GTTAAAATCAGACCAAAATGGGATTGAAAT TTATTCTTTTTCGTTTCGTTAGGGTGCATAGTTGTA spacer 

length: 36 repeater length: 30
37032   1158453 GTTAAAATCAGACCAAAATGGGATTGAAAT ATAGGAAAGCATTATACTGGCTGCTGTGCCGCCCAT spacer 

length: 36 repeater length: 30
37033   1158520 GTTAAAATCAGACCAAAATGGGATTGAAAT TAAATCAGCTACTCTCAGGGGCACTCGCAAGGCAG spacer 

length: 35 repeater length: 30
37034   1158586 GTTAAAATCAGACCAAAATGGGATTGAAAT TTAATAATCTGGATAGTGCAACGGGGGGTTGGGCTTCCACTA 

spacer length: 42 repeater length: 30
37035   1158659 GTTAAAATCAGACCAAAATGGGATTGAAAT GTATTTCTGAATGAATTCGAGTATAAAGGCGTGAG spacer 

length: 35 repeater length: 30
37036   1158725 GTTAAAATCAGACCAAAATGGGATTGAAAT AACGCCTGCACGGGGCCCTGCTGATGAACCTTAACC spacer 

length: 36 repeater length: 30
37037   1158792 GTTAAAATCAGACCAAAATGGGATTGAAAT CTGTATGTCACTGTCTTTTTATTTTCTGTTTCGAC spacer 

length: 35 repeater length: 30
37038   1158858 GTTAAAATCAGACCAAAATGGGATTGAAAT AATCATGTTGCAGTCATGAGAATGACAACAAGTGG spacer 

length: 35 repeater length: 30
37039   1158924 GTTAAAATCAGACCAAAATGGGATTGAAAT GGCGGAGGGAGTTCATCACTGAGGTCCTCGCCTTC spacer 

length: 35 repeater length: 30
37040   1158990 GTTAAAATCAGACCAAAATGGGATTGAAAT TTTATTTTTTTGAGGGTGTACCCATCAATTCCCGTC spacer 

length: 36 repeater length: 30



37041   1159057 GTTAAAATCAGACCAAAATGGGATTGAAAT CTGGGGCTAACCCGAATAGCTCGCCTTTACTGTTA spacer 
length: 35 repeater length: 30

37042   1159123 GTTAAAATCAGACCAAAATGGGATTGAAAT TCTTTTAACAGGTTCACGATGCTCTTATCTAATTT spacer 
length: 35 repeater length: 30

37043   1159189 GTTAAAATCAGACCAAAATGGGATTGAAAT AACTACCCTTATAGTCATACTTCAGGGCTGGGAGGG spacer 
length: 36 repeater length: 30

37044   1159256 GTTAAAATCAGACCAAAATGGGATTGAAAT ACGGGATACCGAGGCCCTCGCAGCCAGATCAGAGA spacer 
length: 35 repeater length: 30

37045   1159322 GTTAAAATCAGACCAAAATGGGATTGAAAT GGGGGAGACTATACCCCACCCCAGATGCTTAAAC spacer 
length: 34 repeater length: 30

37046   1159387 GTTAAAATCAGACCAAAATGGGATTGAAAT GAAGGGGTTCCGCCTCCTCTTCTTGGCCTCCTCCT spacer 
length: 35 repeater length: 30

37047   1159453 GTTAAAATCAGACCAAAATGGGATTGAAAT TATCTCCATCAGATGGGACCCCTGTGGGGCTCCATG spacer 
length: 36 repeater length: 30

37048   1159520 GTTAAAATCAGACCAAAATGGGATTGAAAT CTTAAACCGTTCGTAAAGCTGCTATGGTCCGCATCG spacer 
length: 36 repeater length: 30

37049   1159587 GTTAAAATCAGACCAAAATGGGATTGAAAT GTCGGGGTGGAGTCGGACGCCGCCCCAGTGACTT spacer 
length: 34 repeater length: 30

37050   1159652 GTTAAAATCAGACCAAAATGGGATTGAAAT ACTGATAGAAGAGGAGGTCAGGGATGCAGAGGAA spacer 
length: 34 repeater length: 30

37051   1159717 GTTAAAATCAGACCAAAATGGGATTGAAAT CTTATGGAAAAATCATTCTCCCGCAGACCGGTGAA spacer 
length: 35 repeater length: 30

37052   1159783 GTTAAAATCAGACCAAAATGGGATTGAAAT CTCATAGTTTCTCTGATGAAATACTACGTTATTTA spacer 
length: 35 repeater length: 30

37053   1159849 GTTAAAATCAGACCAAAATGGGATTGAAAT TCTGCGCTGTCGATGGGCAGTTCAATGACTGCCCA spacer 
length: 35 repeater length: 30

37054   1159915 GTTAAAATCAGACCAAAATGGGATTGAAAT TCATAGAAGAAAAAAAAGCCCTTGAGGGCGGTGATG spacer 
length: 36 repeater length: 30

37055   1159982 GTTAAAATCAGACCAAAATGGGATTGAAAT ACGGACACGAAGACAGACACACATTTCAATCCCAT spacer 
length: 35 repeater length: 30

37056   1160048 GTTAAAATCAGACCAAAATGGGATTGAAAT ACCTCTTCAAGAAAGAGAACAACCGCGAACCCAAAA spacer 
length: 36 repeater length: 30

37057   1160115 GTTAAAATCAGACCAAAATGGGATTGAAAT TCTTTCACTTCACACCATCCCAATCCAGGTGCTTG spacer 
length: 35 repeater length: 30

37058   1160181 GTTAAAATCAGACCAAAATGGGATTGAAAT CAGCGAGGAGGCTCATGAGCTGGTATCTGCGTGCATA spacer 
length: 37 repeater length: 30

37059   1160249 GTTAAAATCAGACCAAAATGGGATTGAAAT TATCTCCTCTCCATGTCCTTGAAAACCTCTAGAGTC spacer 
length: 36 repeater length: 30

37060   1160316 GTTAAAATCAGACCAAAATGGGATTGAAAT CTTCACTGTCATCCTCCGCGAGATCGGGTACACGG spacer 
length: 35 repeater length: 30

37061   1160382 GTTAAAATCAGACCAAAATGGGATTGAAAT TCTCCACGCGGCCTTCTATGGTTTCTTTTTCGTAGTA spacer 
length: 37 repeater length: 30

37062   1160450 GTTAAAATCAGACCAAAATGGGATTGAAAT CATCTGGAGGGTCTCCACCTTCCACAGGCTCCCCCC spacer 
length: 36 repeater length: 30

37063   1160517 GTTAAAATCAGACCAAAATGGGATTGAAAT GAGTGAAGATATTGATTCACTTATTCAGCTTAATT spacer 
length: 35 repeater length: 30

37064   1160583 GTTAAAATCAGACCAAAATGGGATTGAAAT GATCATCTATATCCTCTCCTTCAGGTCCTCTCGGAG spacer 
length: 36 repeater length: 30

37065   1160650 GTTAAAATCAGACCAAAATGGGATTGAAAT GGTTTGTTCATCCCCTCACACCCCCCCTCTGACA spacer 
length: 34 repeater length: 30

37066   1160715 GTTAAAATCAGACCAAAATGGGATTGAAAT CTTCATAGTAGACGCTTGGGGGGTTCTTGGTGATTA spacer 
length: 36 repeater length: 30

37067   1160782 GTTAAAATCAGACCAAAATGGGATTGAAAT TGGTAGAGGGCTTTGTCTGCGTATATGTCACCAAT spacer 
length: 35 repeater length: 30

37068   1160848 GTTAAAATCAGACCAAAATGGGATTGAAAT AAGAGGCTGAGAAGCGCAGCGAAACCCTCCAAGCCC spacer 
length: 36 repeater length: 30

37069   1160915 GTTAAAATCAGACCAAAATGGGATTGAAAT ATGTTAGTGCGTATGACTTCGCCATCTCCCAGGCG spacer 
length: 35 repeater length: 30

37070   1160981 GTTAAAATCAGACCAAAATGGGATTGAAAT TTTCAGCACATCATCCACAGTCTTCCGGTACTTGTG spacer 
length: 36 repeater length: 30

37071   1161048 GTTAAAATCAGACCAAAATGGGATTGAAAT AAAGGGGAATTTGTATGTAAATACTACCAATTTGCT spacer 
length: 36 repeater length: 30

37072   1161115 GTTAAAATCAGACCAAAATGGGATTGAAAT GATCATCCACATGATACCACCCGACCACCCCGAAA spacer 
length: 35 repeater length: 30

37073   1161181 GTTAAAATCAGACCAAAATGGGATTGAAAT ATGATGAGATAGCAGAAAGGAATGAGTTCTATATCA spacer 
length: 36 repeater length: 30

37074   1161248 GTTAAAATCAGACCAAAATGGGATTGAAAT TCTTCCCAGGCCTTTTCTTGCGGGGTCTGCGGGTT spacer 
length: 35 repeater length: 30

37075   1161314 GTTAAAATCAGACCAAAATGGGATTGAAAT TGAGGCTATTACTGATTTCATAACCTCTCTACTTG spacer 
length: 35 repeater length: 30

37076   1161380 GTTAAAATCAGACCAAAATGGGATTGAAAT CTCTGTTTCTTCACATCCCCCCCATGTGACTTATA spacer 



length: 35 repeater length: 30
37077   1161446 GTTAAAATCAGACCAAAATGGGATTGAAAT TTGATCAGGGGGAATGGGATACCACCCCACCCAGCA spacer 

length: 36 repeater length: 30
37078   1161513 GTTAAAATCAGACCAAAATGGGATTGAAAT TTTGGTTAGTGGTATCATTTATTCCACCTCCATTTC spacer 

length: 36 repeater length: 30
37079   1161580 GTTAAAATCAGACCAAAATGGGATTGAAAT AGGATTTTCGGTTTGTTTTTGATTATCCTTTATAT spacer 

length: 35 repeater length: 30
37080   1161646 GTTAAAATCAGACCAAAATGGGATTGAAAT GTTCACACCACCCTCCAGGAGTTCATGGAGGAGGACT spacer 

length: 37 repeater length: 30
37081   1161714 GTTAAAATCAGACCAAAATGGGATTGAAAT TTGTCTCTTGCGAATGATTTAACGTCTTCGACGCTA spacer 

length: 36 repeater length: 30
37082   1161781 GTTAAAATCAGACCAAAATGGGATTGAAAT TAGAAATCTGCTCAAGTACTACCGCCAGAACCAACCC spacer 

length: 37 repeater length: 30
37083   1161849 GTTAAAATCAGACCAAAATGGGATTGAAAT CTTGGAAGTAGCGTTTCAGTGGAGGGGTTGATG spacer 

length: 33 repeater length: 30
37084   1161913 GTTAAAATCAGACCAAAATGGGATTGAAAT CAGAATCCTCTGGATGAGTTTCTGGGCGTGGGCCT spacer 

length: 35 repeater length: 30
37085   1161979 GTTAAAATCAGACCAAAATGGGATTGAAAT AATGATGTTCTCCGCCAGGTCATCAATTCATCAG spacer 

length: 34 repeater length: 30
37086   1162044 GTTAAAATCAGACCAAAATGGGATTGAAAT 

GAAAGCGCAGTGCAGAAGAAAGCCTTCGAGTACTATCGTTAAGATCAGACCAAAATGGGATTGAAATGATCTTCCATGATCTCATA
GGCCCTGTCTTCCAGG spacer length: 102 repeater length: 30

37087   1162177 GTTAAAATCAGACCAAAATGGGATTGAAAT CTCACAGATGTGCATGTGCAGCGCATCGAACACA spacer 
length: 34 repeater length: 30

37088   1162242 GTTAAAATCAGACCAAAATGGGATTGAAAT GCTATGTGGATGGTGAATAAGAAGAGGAGGATATG spacer 
length: 35 repeater length: 30

37089   1162308 GTTAAAATCAGACCAAAATGGGATTGAAAT AGGAGCTCTTAGACAAGCTCTACTTCCTTGACATCA spacer 
length: 36 repeater length: 30

37090   1162375 GTTAAAATCAGACCAAAATGGGATTGAAAT TAGAAATCTGCTCAAGTACTACCGCCAGAACCAAC spacer 
length: 35 repeater length: 30

37091   1162441 GTTAAAATCAGACCAAAATGGGATTGAAAT GGATGTTCTCAGGGAGAAGTATGGGGAGGGGGATG spacer 
length: 35 repeater length: 30

37092   1162507 GTTAAAATCAGACCAAAATGGGATTGAAAT CATGGGTCGTGCCATGCAGCCTCTAGGACCTGGTA spacer 
length: 35 repeater length: 30

37093   1162573 GTTAAAATCAGACCAAAATGGGATTGAAAT TCTCTTTAAGTTCTCGAGATACCTCCGGGAGGCTTC spacer 
length: 36 repeater length: 30

37094   1162640 GTTAAAATCAGACCAAAATGGGATTGAAAT GGGGGAATCTGGGCGATGCTACCTCCATGACATGAT spacer 
length: 36 repeater length: 30

37095   1162707 GTTAAAATCAGACCAAAATGGGATTGAAAT TGCAGGAGTTCTGCAGGCCTTTCTCACAGATTACA spacer 
length: 35 repeater length: 30

37096   1162773 GTTAAAATCAGACCAAAATGGGATTGAAAT TAGGTAGCTTCCGCCTCTTTGGCATCTATTTAAATT spacer 
length: 36 repeater length: 30

37097   1162840 GTTAAAATCAGACCAAAATGGGATTGAAAT AAGTTCCTCAATTTGTATATGCACTCTTTCAAATC spacer 
length: 35 repeater length: 30

37098   1162906 GTTAAAATCAGACCAAAATGGGATTGAAAT GTTGTGTCTGGCTCTGACTGTAACTGCCGCTGGCTT spacer 
length: 36 repeater length: 30

37099   1162973 GTTAAAATCAGACCAAAATGGGATTGAAAT CTGCAGCTGCCAGTCTCTCAATCTCATCCGCATAG spacer 
length: 35 repeater length: 30

37100   1163039 GTTAAAATCAGACCAAAATGGGATTGAAAT GCGTATCTCATCGATACGGAATTGGACTTCGTCGTC spacer 
length: 36 repeater length: 30

37101   1163106 GTTAAAATCAGACCAAAATGGGATTGAAAT AGGCCAGTGAAGCCACAGAGCTGCCAACTGTGAGCA spacer 
length: 36 repeater length: 30

37102   1163173 GTTAAAATCAGACCAAAATGGGATTGAAAT TTAAATTATCAATATAAATTCGGGCGGCTTCTCTCCT spacer 
length: 37 repeater length: 30

37103   1163241 GTTAAAATCAGACCAAAATGGGATTGAAAT GACCAAATTCTTCGTCTCCCCGCAGCGCACAGGTA spacer 
length: 35 repeater length: 30

37104   1163307 GTTAAAATCAGACCAAAATGGGATTGAAAT GTTAACTTCTACGAGGAGTCCTACCTCCTCTACACGTTAA 
spacer length: 40 repeater length: 30

37105   1163378 GTTAAAATCAGACCAAAATGGGATTGAAAT GGGGCAATTGTGGTGGTGGTTTCAGCGCTCCTAGCCG spacer 
length: 37 repeater length: 30

37106   1163446 GTTAAAATCAGACCAAAATGGGATTGAAAT ACTACGCAGACACAAAGACAATCATGTTCCTCTCTGA spacer 
length: 37 repeater length: 30

37107   1163514 GTTAAAATCAGACCAAAATGGGATTGAAAT AGGAAGAAACGGCGGAGTATCATGTTATCATTGTACT spacer 
length: 37 repeater length: 30

37108   1163582 GTTAAAATCAGACCAAAATGGGATTGAAAT GCGTTATGATGCTTATGGTCGTTCTGTGTGGGTTA spacer 
length: 35 repeater length: 30

37109   1163648 GTTAAAATCAGACCAAAATGGGATTGAAAT AATGGGGACTTTGAAGTGTCTGGCCGTGTTTACCC spacer 
length: 35 repeater length: 30

37110   1163714 GTTAAAATCAGACCAAAATGGGATTGAAAT CAAAAATAATTTCAATGACGTCATAATCTTCAAAAAA spacer 
length: 37 repeater length: 30

37111   1163782 GTTAAAATCAGACCAAAATGGGATTGAAAT CAAAAATAATTTCAATGACGTCATAATCTTCAAAAAA spacer 



length: 37 repeater length: 30
37112   1163850 GTTAAAATCAGACCAAAATGGGATTGAAAT GTTTTTTATAAACAAAATATAATGAATGATGATCTT spacer 

length: 36 repeater length: 30
37113   1163917 GTTAAAATCAGACCAAAATGGGATTGAAAT GATAGTACCATATTCCCCCCCATATCCTCCGCTTGA spacer 

length: 36 repeater length: 30
37114   1163984 GTTAAAATCAGACCAAAATGGGATTGAAAT CTGTCTTCTTCGGGTTCTGTATCTCCTCCTGGAC spacer 

length: 34 repeater length: 30
37115   1164049 GTTAAAATCAGACCAAAATGGGATTGAAAT ACTCATATGTCGCATTAGCAGTGCGCCGAGAATA spacer 

length: 34 repeater length: 30
37116   1164114 GTTAAAATCAGACCAAAATGGGATTGAAAT CAGGTTCGGCAGTTGATGTTGTGCTCTTTGTCTGTG spacer 

length: 36 repeater length: 30
37117   1164181 GTTAAAATCAGACCAAAATGGGATTGAAAT ACATATGAAAATTATGTAAATGAACTTATAATACAA spacer 

length: 36 repeater length: 30
37118   1164248 GTTAAAATCAGACCAAAATGGGATTGAAAT GAGGGAATGGTTCACAGGAGGGTACACCACCATCCC spacer 

length: 36 repeater length: 30
37119   1164315 GTTAAAATCAGACCAAAATGGGATTGAAAT ACTGATTAGGAAGACCTCGCCATCAACCCTAAACCT spacer 

length: 36 repeater length: 30
37120   1164382 GTTAAAATCAGACCAAAATGGGATTGAAAT TTGTAGGGCGCGAGGCTGTGCCAGGCCCCGCTGAG spacer 

length: 35 repeater length: 30
37121   1164448 GTTAAAATCAGACCAAAATGGGATTGAAAT TCCTGTTTAAAATCACTAAATTTTTTTATAATTATA spacer 

length: 36 repeater length: 30
37122   1164515 GTTAAAATCAGACCAAAATGGGATTGAAAT CATGAAGAGGAGTGAGACGATACGGTAGAGTTCCT spacer 

length: 35 repeater length: 30
37123   1164581 GTTAAAATCAGACCAAAATGGGATTGAAAT CATGGTGGGTGAGGGTGGCGTCCACGCCGTACCTGTA spacer 

length: 37 repeater length: 30
37124   1164649 GTTAAAATCAGACCAAAATGGGATTGAAAT TAATTTCAGCTATCCTGTCTGCAGCCCCTATTACATC
37125   
37126   
37127   crispr 7
37128   1722535 TAGTATTTTTTCGATTTCTTGTTTTGTTAGG 

TTATATTTTTCCATTATTTCTTTTACTTTGAGGGTATCTGTTTTGTTTATTTTTTCTAGGAGTTCTTTGGTTTTTTTGGCGGATAA
TTTGTTGAGGATGTTTATGATGTTATTGATAGAATCTTGGTCTAGTT spacer length: 133 repeater length: 31

37129   1722700 TAGTATTTTTTCGATTTCTTGTTTTGTTAGG 
CAATAATATTCTTGGTCTAGTTTTATACAGTAGCATTTTGCTGATTCTTCTATTTTTT spacer length: 58 
repeater length: 31

37130   1722790 TAGTATTTTTTCGATTTCTTGTTTTGTTAGG 
GGAAAAAAATAACCCTTAGGTTGTCCTCTCAGACTCCACAAAGGCCCTGATATCATCA

37131   
37132   
37133   crispr 8
37134   624091 CTTAACCGCCTCCTCAGATGAGATCCCCAAACAC ACCTCAAACTCAAGACACTG spacer length: 20 

repeater length: 34
37135   624146 CTTAACCGCCTCCTCAGATGAGATCCCCAAACAC ACCTCAAACTCAAGGCACTG spacer length: 20 

repeater length: 34
37136   624201 CTTAACCGCCTCCTCAGATGAGATCCCCAAACAC CCCCTTGCTGGAGCAATAAT
37137   
37138   
37139   crispr 9
37140   310594 TCCACACTAACAATAACAAACACCACACTCACCAACAACA 

CAGCAACCAATGTAGCGGGAGCAATATACGCAGATAATTTCTCAAACGTAAACATAACAAACACCACACTCACCAACAACACAGCA
AATAGACAAGGAGGAGCAATAATCACATATTCATC spacer length: 121 repeater length: 40

37141   310756 TCCACACTAACAATAACAAACACCACACTCACCAACAACA 
CAGCAAATAGACAAGGAGGAGCAATAATCACATATTCATC spacer length: 40 repeater length: 40

37142   310837 TCCACACTAACAATAACAAACACCACACTCACCAACAACA 
CAGCAAATAGACAAGGAGGAGCAATAATCACATATTCATC spacer length: 40 repeater length: 40

37143   310918 TCCACACTAACAATAACAAACACCACACTCACCAACAACA 
CAGCAAATAGACAAGGAGGAGCAATAGAAGTAGTTACTAA spacer length: 40 repeater length: 40

37144   310999 TCCACACTAACAATAACAAACACCACACTCACCAACAACA 
ATATATAGCTATAACGAATAAAAGAGGGGGTCATCCGGCC

37145   
37146   
37147   GCA_008152015.1_ASM815201v1_genomic.fna(findCrispr):
37148   START       REPEAT                           

SPACER                                             
37149   crispr 1
37150   82135 CTTTCAATTCTCCCAGAGTCTTATTGCAAC CCAGCCCGCGTGATTGAGTTTAAGTATGACACGCTT spacer 

length: 36 repeater length: 30
37151   82202 CTTTCAATTCTCCCAGAGTCTTATTGCAAC TCAGAGTCCAGCCCGCTGAACTCTATTTCCTCGCGG spacer 

length: 36 repeater length: 30
37152   82269 CTTTCAATTCTCCCAGAGTCTTATTGCAAC ACCGTCGTGCGCTTCCCCATTAGAACCACCGTAGT spacer 

length: 35 repeater length: 30



37153   82335 CTTTCAATTCTCCCAGAGTCTTATTGCAAC TTTTTTGACTATATGCTTTGGTGATTGCTATGCTCG spacer 
length: 36 repeater length: 30

37154   82402 CTTTCAATTCTCCCAGAGTCTTATTGCAAC GGTACATTGTGCTTTTCAGCTTGTCCAGGTTCGAAA spacer 
length: 36 repeater length: 30

37155   82469 CTTTCAATTCTCCCAGAGTCTTATTGCAAC CAAAGCTGAAGCGGTTGAACTCGGCTTAGAAAAGGC spacer 
length: 36 repeater length: 30

37156   82536 CTTTCAATTCTCCCAGAGTCTTATTGCAAC ACAGCAGTTGGAGAAGTTCGCGGCGTGGATTTATATG spacer 
length: 37 repeater length: 30

37157   82604 CTTTCAATTCTCCCAGAGTCTTATTGCAAC 
TTGAGGGCGGGGACATAGAGATCCGCCCTCAAAAACACGGAGGTGGTCGGAATG spacer length: 54 repeater 
length: 30

37158   82689 CTTTCAATTCTCCCAGAGTCTTATTGCAAC AGATCCGCCCTCAAAAACACGGAGGTGGTCGGAATG spacer 
length: 36 repeater length: 30

37159   82756 CTTTCAATTCTCCCAGAGTCTTATTGCAAC AGATCCGCCCTCAAAAACACGGAGGTGGTCGGAATG spacer 
length: 36 repeater length: 30

37160   82823 CTTTCAATTCTCCCAGAGTCTTATTGCAAC ACGGACGGCCTCGTGCTCTTCTATGCCCCCGATAGC spacer 
length: 36 repeater length: 30

37161   82890 CTTTCAATTCTCCCAGAGTCTTATTGCAAC CAAAGCTGTGGGCCATTGGGCTCGGGCCAGTCCTCA spacer 
length: 36 repeater length: 30

37162   82957 CTTTCAATTCTCCCAGAGTCTTATTGCAAC GCCTGCTTTCTCCTCTTCATCAGCTCCTCATGTAGT spacer 
length: 36 repeater length: 30

37163   83024 CTTTCAATTCTCCCAGAGTCTTATTGCAAC GATATGGCATTTCCTGCCGTCGGAGTAAGAATTATAT spacer 
length: 37 repeater length: 30

37164   83092 CTTTCAATTCTCCCAGAGTCTTATTGCAAC CCTTATCGATTAGACTCTTCATGACCTCTAGGACC spacer 
length: 35 repeater length: 30

37165   83158 CTTTCAATTCTCCCAGAGTCTTATTGCAAC ATGAAGCGCCGCAAGCAGGCTTTAGGGGAGGGCGGCG spacer 
length: 37 repeater length: 30

37166   83226 CTTTCAATTCTCCCAGAGTCTTATTGCAAC CATAGGTATCGCCCAGGTTACCAACCCGGCCGCTTG spacer 
length: 36 repeater length: 30

37167   83293 CTTTCAATTCTCCCAGAGTCTTATTGCAAC TCTAGATCCTTCGCTTGCGTACTGTGTATCTTTATTA spacer 
length: 37 repeater length: 30

37168   83361 CTTTCAATTCTCCCAGAGTCTTATTGCAAC GTTTGAGTTCGACTGGACATTGCTACAGGAGAAGG spacer 
length: 35 repeater length: 30

37169   83427 CTTTCAATTCTCCCAGAGTCTTATTGCAAC GTTTGAGTTCGACTGGACATTGCTACAGGAGAAGG spacer 
length: 35 repeater length: 30

37170   83493 CTTTCAATTCTCCCAGAGTCTTATTGCAAC TAAGTCCAATGTAAACTGCTGAACCAATGAGCAACG spacer 
length: 36 repeater length: 30

37171   83560 CTTTCAATTCTCCCAGAGTCTTATTGCAAC TAGGTCTTTGTTGCCAGCGGCGTTGCCCTGGTTGCA
37172   
37173   
37174   crispr 2
37175   852193 GTTGCAATAAGACTCTAGGAGAATTGAAAG GAACACCACAACTGGCGAGATCCTCGACAACGCTACA spacer 

length: 37 repeater length: 30
37176   852261 GTTGCAATAAGACTCTAGGAGAATTGAAAG AATTGGCTGGGGCTGGCTGATGGCTATCATCGTCG spacer 

length: 35 repeater length: 30
37177   852327 GTTGCAATAAGACTCTAGGAGAATTGAAAG TTCTGACAAGTACAAGCGCTTCAAGCTGTTCCTTGCA spacer 

length: 37 repeater length: 30
37178   852395 GTTGCAATAAGACTCTAGGAGAATTGAAAG TTACTACCCCCTAATGCGCTTAGGTTTCGTTTTATT spacer 

length: 36 repeater length: 30
37179   852462 GTTGCAATAAGACTCTAGGAGAATTGAAAG TTTCCAAACCGTTCAACAGCAGAGTCATCACTATCAT spacer 

length: 37 repeater length: 30
37180   852530 GTTGCAATAAGACTCTAGGAGAATTGAAAG ACCTAAAACTCCAACTTGCATGTCAGGATAGATGA spacer 

length: 35 repeater length: 30
37181   852596 GTTGCAATAAGACTCTAGGAGAATTGAAAG AAGCTCGTGCTGTCTGAAGCATGCACCTGTCCGGCG spacer 

length: 36 repeater length: 30
37182   852663 GTTGCAATAAGACTCTAGGAGAATTGAAAG CAGATTGGGCAACGCTCACCTTCAACCATATATCAT spacer 

length: 36 repeater length: 30
37183   852730 GTTGCAATAAGACTCTAGGAGAATTGAAAG CTGGCGTTTCGAGAGTGAGTGAATAGCCATCAAAC spacer 

length: 35 repeater length: 30
37184   852796 GTTGCAATAAGACTCTAGGAGAATTGAAAG GGACGACCCGAACGAGGAGCGCTACGGCGAACTGCT spacer 

length: 36 repeater length: 30
37185   852863 GTTGCAATAAGACTCTAGGAGAATTGAAAG TGCTGCCAAGCCCGCCCATAGAACAATGCCAGTCAC spacer 

length: 36 repeater length: 30
37186   852930 GTTGCAATAAGACTCTAGGAGAATTGAAAG GCGATTCTCTATTGTGTAGAGCAGAATGCCGGCGTA spacer 

length: 36 repeater length: 30
37187   852997 GTTGCAATAAGACTCTAGGAGAATTGAAAG TCTCTCAATGCTTGCCTGGCTCAGGGACTACGAAG spacer 

length: 35 repeater length: 30
37188   853063 GTTGCAATAAGACTCTAGGAGAATTGAAAG CTCCCTACCGTTTCGCCTATAAGGGCCACCTTGAA spacer 

length: 35 repeater length: 30
37189   853129 GTTGCAATAAGACTCTAGGAGAATTGAAAG CCCAATGCCCCAATCAGTGGGGAGATTAGGGAGCT spacer 

length: 35 repeater length: 30



37190   853195 GTTGCAATAAGACTCTAGGAGAATTGAAAG TCGTTTCGAGGTTCGCTTTGTACATGAGGTACATC spacer 
length: 35 repeater length: 30

37191   853261 GTTGCAATAAGACTCTAGGAGAATTGAAAG CGACTCTGACTTTCTCTTTTGGGAGGCTGAGCATTAT spacer 
length: 37 repeater length: 30

37192   853329 GTTGCAATAAGACTCTAGGAGAATTGAAAG TCGGCGGGCGCCCACGCTTCTTTTTGGGCTTCTC spacer 
length: 34 repeater length: 30

37193   853394 GTTGCAATAAGACTCTAGGAGAATTGAAAG TCTGTATGAACTGTGGGTTGCTGATTGCCTCGGCAA spacer 
length: 36 repeater length: 30

37194   853461 GTTGCAATAAGACTCTAGGAGAATTGAAAG ATGAGTTTTGCCATGTCTGAATTCTTGAATTCATC spacer 
length: 35 repeater length: 30

37195   853527 GTTGCAATAAGACTCTAGGAGAATTGAAAG AATACCTGTCCGCCCAACCCCTATGATGCCTAAGTA spacer 
length: 36 repeater length: 30

37196   853594 GTTGCAATAAGACTCTAGGAGAATTGAAAG CAATCTCTTTCACTAGGGGTTCAAACAGACCTTCG spacer 
length: 35 repeater length: 30

37197   853660 GTTGCAATAAGACTCTAGGAGAATTGAAAG TACTACGGTGGTTCTAATGGGGAAGCGCACGACGG spacer 
length: 35 repeater length: 30

37198   853726 GTTGCAATAAGACTCTAGGAGAATTGAAAG CACTCCTAGTGACCCACTCTCCAGCCACCCCTATAT spacer 
length: 36 repeater length: 30

37199   853793 GTTGCAATAAGACTCTAGGAGAATTGAAAG TTCTGGCCCCCCGTAGTGGAGCCTTTCCATTGCTTC spacer 
length: 36 repeater length: 30

37200   853860 GTTGCAATAAGACTCTAGGAGAATTGAAAG TGTTACTCGTCAGCTTCGGTGAAGTGATTCCAGTGC spacer 
length: 36 repeater length: 30

37201   853927 GTTGCAATAAGACTCTAGGAGAATTGAAAG CTGTATGTTGAGGCATAATTCGTCAGTATTGGAAGCT spacer 
length: 37 repeater length: 30

37202   853995 GTTGCAATAAGACTCTAGGAGAATTGAAAG AGCGGGGGGGAAGAATGAAGTTTAAACCAGTACGG spacer 
length: 35 repeater length: 30

37203   854061 GTTGCAATAAGACTCTAGGAGAATTGAAAG CGCTTTAGCCGCTACGACAGTATTGTTCAGCGTATC spacer 
length: 36 repeater length: 30

37204   854128 GTTGCAATAAGACTCTAGGAGAATTGAAAG TCGTCTGAAGGAGGTGGTGAAAGGTGGTGTATAGG spacer 
length: 35 repeater length: 30

37205   854194 GTTGCAATAAGACTCTAGGAGAATTGAAAG CTGGCTCCGTGACAACCTCCACCCTCACTACCCGCT spacer 
length: 36 repeater length: 30

37206   854261 GTTGCAATAAGACTCTAGGAGAATTGAAAG ACCCGGTGGAAGTTCGAGGGGGGTGGGGGACGGAAC
37207   
37208   
37209   GCA_008326385.1_SulIC007_1.0_genomic.fna(findCrispr):
37210   START       REPEAT                           

SPACER                                             
37211   crispr 1
37212   561582 TTCAATCCC 

GTTATGGGTTCAACCAGAGTCTAAAGTTGATTATCATATAGGTGCGTTTAGGAGCTTTCAGTCCCGTTATGGGTTCAACTAAATCA
CGATTATCACGATAAGTATAATATCCGATATTTC spacer length: 120 repeater length: 9

37213   561712 TTCAATCCC GTTATGGGTTCAACAAACCTTCAAATAAAAGTAGGAAATAAAATTGTTAAATTC spacer 
length: 54 repeater length: 9

37214   561776 TTCAATCCC GTTATGGGTTCAACGAATTACGTTTTTCCAGATCATTTGTTGGAAGGAAAGGTC spacer 
length: 54 repeater length: 9

37215   561840 TTCAATCCC GTTATGGGTTCAACGGTGATTAGATGACCATTAATCTTTACGGCAAGCAATAC spacer 
length: 53 repeater length: 9

37216   561903 TTCAATCCC GTTATGGGTTCAACAAACTGGGTCTAAAGGAAGGCGATGAAGAGAAAGAGAATAC spacer 
length: 55 repeater length: 9

37217   561968 TTCAATCCC GTTATGGGTTCAACATAACCTAAAGAAGATAAATTCTGGTATCTCCTATCTTGTC spacer 
length: 55 repeater length: 9

37218   562033 TTCAATCCC GTTATGGGTTCAACTGATTTTCTTTTTATGGGAATTGTCAGACTGAAAGAC spacer length: 
51 repeater length: 9

37219   562094 TTCAATCCC GTTATGGGTTCAACTAGTAGTTTTTCCTATCCCCGTCGGTGCGACGAGGAC spacer length: 
51 repeater length: 9

37220   562155 TTCAATCCC AAGGATCACTACAAACCAAATTTAATACCTAGAGGACCTAAAACGGCATTC
37221   
37222   
37223   crispr 2
37224   288140 CTCGTGCTGTCTATCGAACTT 

CTCGTTCAACTTCTTCAGCTCCTCCCATATCTTCTTTATTTCCTCCTCATGTCTATCGAACTTCTCGTTCAGTTTCACTATCT 
spacer length: 83 repeater length: 21

37225   288245 CTCGTGCTGTCTATCGAACTT CTCGTTCAGTTTCACTATCT spacer length: 20 repeater length: 
21

37226   288287 CTCGTGCTGTCTATCGAACTT CTCGTTCAGTTTCACTATCT spacer length: 20 repeater length: 
21

37227   288329 CTCGTGCTGTCTATCGAACTT ATGGGTATGCTCAATTGGGC
37228   
37229   
37230   crispr 3



37231   536205 TTACAAGAGGCAGTTAAGAAG 
CAAGGAGAAGCTATTGCCTCATTACAAGAAACCGTCAAGTCTCTTCAAGAAACCGTTAATAAACATACCGAGGCAATAGAGTC 
spacer length: 83 repeater length: 21

37232   536310 TTACAAGAGGCAGTTAAGAAG CAAGGAGAAGCTATTGCCTC spacer length: 20 repeater length: 
21

37233   536352 TTACAAGAGGCAGTTAAGAAG CAAGGAGAAGCTATTGCCTC spacer length: 20 repeater length: 
21

37234   536394 TTACAAGAGGCAGTTAAGAAG TGTAGCCGTTCCCGATAGTG
37235   
37236   
37237   crispr 4
37238   507209 GTTGAACCCATAAAGGGATTGAAAG CTTATCATTTGATTTGTATAAATTGCAAGTCCGTTAGTT spacer 

length: 39 repeater length: 25
37239   507274 GTTGAACCCATAAAGGGATTGAAAG ACTTATCATTATACGTATCCGTAGCATACTCTAAAAACTCT spacer 

length: 41 repeater length: 25
37240   507341 GTTGAACCCATAAAGGGATTGAAAG TTTATTTCTACATCCTTAAAGCCATATTTCTTCTGAA spacer 

length: 37 repeater length: 25
37241   507404 GTTGAACCCATAAAGGGATTGAAAG CCATATCCTTGGCTGTAACCTTCACCAGGATCCCTCTTA spacer 

length: 39 repeater length: 25
37242   507469 GTTGAACCCATAAAGGGATTGAAAG TTAGCACACCAGGCTCCTTTGAGAAACCGCTCTTCG spacer length: 

36 repeater length: 25
37243   507531 GTTGAACCCATAAAGGGATTGAAAG AGGGACGCCTGGGAGGAAAGCCCTGTCCAGGGGGGTAACCA spacer 

length: 41 repeater length: 25
37244   507598 GTTGAACCCATAAAGGGATTGAAAG TGATGATATAGATGAGTTCTACTACCGATGAGTTTGAAA spacer 

length: 39 repeater length: 25
37245   507663 GTTGAACCCATAAAGGGATTGAAAG CGGTATATGCAAACTTCTTCCTCATGTTAGAATGAT spacer length: 

36 repeater length: 25
37246   507725 GTTGAACCCATAAAGGGATTGAAAG CCGGATAGCACTGCCTGCCGTAGAGGTTCGTAATTGAA spacer 

length: 38 repeater length: 25
37247   507789 GTTGAACCCATAAAGGGATTGAAAG TCCTCTAGCCTTTTCTTTACATCAATCTTCTTCA spacer length: 

34 repeater length: 25
37248   507849 GTTGAACCCATAAAGGGATTGAAAG ATATCGTAGAACAGTGATTTTTCGTTGGTCTGAGGCG spacer 

length: 37 repeater length: 25
37249   507912 GTTGAACCCATAAAGGGATTGAAAG CTACTTTGTGCCATACGATAAGTTCATGTCATTA spacer length: 

34 repeater length: 25
37250   507972 GTTGAACCCATAAAGGGATTGAAAG GATAAGTCTTACTATAACAGAGGTTTTCCACATACGTA spacer 

length: 38 repeater length: 25
37251   508036 GTTGAACCCATAAAGGGATTGAAAG CCACTACTATCGGATCAAATAATAAAAAAGGATCCGAAATG spacer 

length: 41 repeater length: 25
37252   508103 GTTGAACCCATAAAGGGATTGAAAG TTTATTAATTTCATTCCGCTATATTTAGTAATTCTGTATT spacer 

length: 40 repeater length: 25
37253   508169 GTTGAACCCATAAAGGGATTGAAAG AAATTTAATACCTAGAGGACCTAAAACGGCATTCTGTTTC
37254   
37255   
37256   crispr 5
37257   2037679 GTTGAACCCATAACGGGATTGAAAG TTCGTCTTCTTGAAGGGAAAAGAATATATCCTGTTA spacer 

length: 36 repeater length: 25
37258   2037741 GTTGAACCCATAACGGGATTGAAAG GCCTCTGTTTGTCAATTGACGGAAGAGGCGTACTCCA spacer 

length: 37 repeater length: 25
37259   2037804 GTTGAACCCATAACGGGATTGAAAG TCGACCTCAGTTCTTCAGCGGTGAGCGTGGTTAAAA spacer 

length: 36 repeater length: 25
37260   2037866 GTTGAACCCATAACGGGATTGAAAG CACTCTCATCATTGACGGGGGCGAACCCCGTCTTTTTCA spacer 

length: 39 repeater length: 25
37261   2037931 GTTGAACCCATAACGGGATTGAAAG CTTCAAGGCAAAGTTAACTAACGGACATGAAGTCG spacer length: 

35 repeater length: 25
37262   2037992 GTTGAACCCATAACGGGATTGAAAG TCACACCATATCTCCCTTTACTTTCATATACATCACT spacer 

length: 37 repeater length: 25
37263   2038055 GTTGAACCCATAACGGGATTGAAAG TTATAAGAAGTACGGCTGACGCAGGCACCTTAACGATCT spacer 

length: 39 repeater length: 25
37264   2038120 GTTGAACCCATAACGGGATTGAAAG CTATCCCCATAGACGCATTAGGTATACTATAATTA spacer length: 

35 repeater length: 25
37265   2038181 GTTGAACCCATAACGGGATTGAAAG CTAGATACGGTATAACTATTTGTTGTGTACACATGTTG spacer 

length: 38 repeater length: 25
37266   2038245 GTTGAACCCATAACGGGATTGAAAG ACAGAAAAATGGGGTAAAGAACATCATCCTAATGTAGC spacer 

length: 38 repeater length: 25
37267   2038309 GTTGAACCCATAACGGGATTGAAAG ATTTATAGCTCGACTTTACAAATGAATTAGAACTTAATT spacer 

length: 39 repeater length: 25
37268   2038374 GTTGAACCCATAACGGGATTGAAAG ATAGTAACGTTATTACCTTTTATCCAAGGGTATTTCCA spacer 

length: 38 repeater length: 25
37269   2038438 GTTGAACCCATAACGGGATTGAAAG ATGTTTACGCCATTTCTTTTGAGGTTCTGGAATA spacer length: 

34 repeater length: 25



37270   2038498 GTTGAACCCATAACGGGATTGAAAG TTGCAATAATCCTGGACGGTAACTCCGATAGATCATCCT spacer 
length: 39 repeater length: 25

37271   2038563 GTTGAACCCATAACGGGATTGAAAG TACAATTATGTATCCTTTTTCTTTTATAACATTCT spacer length: 
35 repeater length: 25

37272   2038624 GTTGAACCCATAACGGGATTGAAAG GTAGGCAACTCTGGTTTAATCTCTATACCAAAGCA spacer length: 
35 repeater length: 25

37273   2038685 GTTGAACCCATAACGGGATTGAAAG TTAATATTCGAATCCTTAACTGCTAATGCCTTTCTTA spacer 
length: 37 repeater length: 25

37274   2038748 GTTGAACCCATAACGGGATTGAAAG TACCTAGTAAGAGTTACACCCTCCTGTTTCTGATATTTC spacer 
length: 39 repeater length: 25

37275   2038813 GTTGAACCCATAACGGGATTGAAAG AAGGAAGAAGAGGAAGGTGTCCAAAACACATACGTACGT spacer 
length: 39 repeater length: 25

37276   2038878 GTTGAACCCATAACGGGATTGAAAG ATCTCAACGTACTTTGCTGAAGGTAGCCCCTTAAGACTACC spacer 
length: 41 repeater length: 25

37277   2038945 GTTGAACCCATAACGGGATTGAAAG CCTCGTGCTGTCTATCGAACTTCTCGTCTAATTTGTTCAGT
37278   
37279   
37280   crispr 6
37281   520631 CTTT CAATCCCTTTATGGGTTCAACTGCTCACCTGTACAAGCGAACGGAAGTGCAGGATG spacer length: 

56 repeater length: 4
37282   520692 CTTT CAATCCCTTTATGGGTTCAACTCACTCTCGTGACTTTCCAACCTGATTGGGGGTATAC spacer 

length: 58 repeater length: 4
37283   520755 CTTT 

CAATCCCTTTATGGGTTCAACTTAGTCATTACGTCTACATCTCTAGTGATTTTACTATTCTTTCAATCCCTTTATGGGTTCAACAG
ACTTCCTGAAGGCACCATCATTACAAGTGAAGAAGAGT spacer length: 124 repeater length: 4

37284   520884 CTTT 
AGCAAGGAGAAGCTATTGCCTCATTACAAGAGGCAGTTAAGAAGCATTCTAAAGCCCTTCTTAGGCTAATGAAGGAACAAAAGAAG
CTATCCGTGGAAATAGGTAGTTTTACTTCCAGGGCAGG

37285   
37286   
37287   crispr 7
37288   520117 CTTTCAATCCCTTTCTGGGTTCAACA 

ATTTCCTTTCGTATGACGAGCATGGCACTCTCGAAATACTTTCAATCCCTTTATGGGTTCAACATACAAGCACGATACAAGGGTAT
ACTGTGTGGTAAGAA spacer length: 101 repeater length: 26

37289   520245 CTTTCAATCCCTTTCTGGGTTCAACA TAATTACCCAAGTCAAGGCTGACATGGATTCAAAGGTA spacer 
length: 38 repeater length: 26

37290   520310 CTTTCAATCCCTTTCTGGGTTCAACA TGAAAAAGAATTGCAAGATGCTATTAACGAATTAGCG spacer 
length: 37 repeater length: 26

37291   520374 CTTTCAATCCCTTTCTGGGTTCAACA GCTATTGCCTCATTACAAGAGGCAGTTAAGAAGCATT
37292   
37293   
37294   crispr 8
37295   477373 TTCAAACCCTCTAAGGATCACTACAA ACAGGAGGCTGACCTGGTTCTAACGCGTAGCTCCCATAG spacer 

length: 39 repeater length: 26
37296   477439 TTCAAACCCTCTAAGGATCACTACAA ACAGTTCGGCTATCAGGTTAGGGTTGGCTCTAGCTCTTCG spacer 

length: 40 repeater length: 26
37297   477506 TTCAAACCCTCTAAGGATCACTACAA ACCCTCAACATAGAGAAAGACTAATCGGCGTAAGAAAAAG spacer 

length: 40 repeater length: 26
37298   477573 TTCAAACCCTCTAAGGATCACTACAA ACCATCCTGATCATTGACGGGACTGAAACCCGTCTTTTGG spacer 

length: 40 repeater length: 26
37299   477640 TTCAAACCCTCTAAGGATCACTACAA ACCAGAGAAGAAGAGCAAAATATAGATAATTGGAAAAGGAG spacer 

length: 41 repeater length: 26
37300   477708 TTCAAACCCTCTAAGGATCACTACAA ACATGCTTTGTATCACTATCCCTTCTGGCAACCTCTTATTG spacer 

length: 41 repeater length: 26
37301   477776 TTCAAACCCTCTAAGGATCACTACAA ACACGACACGCTATATGTAGCAGTGTTAAGTGTTAATGG spacer 

length: 39 repeater length: 26
37302   477842 TTCAAACCCTCTAAGGATCACTACAA ACTAATCTAAGTGAGGATTATCATGACAAGTATACAATG spacer 

length: 39 repeater length: 26
37303   477908 TTCAAACCCTCTAAGGATCACTACAA ACCTATGAGTATGAGCATGAACTGAAGAATTGTTTTTTG spacer 

length: 39 repeater length: 26
37304   477974 TTCAAACCCTCTAAGGATCACTACAA ACGTCTTCGGCAAGGACTCTCCCGAGGTCACTCTCCTTTG spacer 

length: 40 repeater length: 26
37305   478041 TTCAAACCCTCTAAGGATCACTACAA ACTTTTTGAATTTGATGTTAACGATAGTATGTTATTATG spacer 

length: 39 repeater length: 26
37306   478107 TTCAAACCCTCTAAGGATCACTACAA ACTTTTTGAATTTGATGTTAACGATAGTATGTTATTATG spacer 

length: 39 repeater length: 26
37307   478173 TTCAAACCCTCTAAGGATCACTACAA ACCCGCCGTCGCCACCCGTTGGTGGTGGTGGAGTACCTG spacer 

length: 39 repeater length: 26
37308   478239 TTCAAACCCTCTAAGGATCACTACAA ACCGAAGAAGTCGTGAAAGAGCTTCTACAAAAAGACGAGG spacer 

length: 40 repeater length: 26
37309   478306 TTCAAACCCTCTAAGGATCACTACAA ACGAGAGTGTCTAACGGTCAGGCTAGGGAAAACGTGAAG spacer 



length: 39 repeater length: 26
37310   478372 TTCAAACCCTCTAAGGATCACTACAA ACGGAACGTTTACGGCTTATAGTAATAGTTTCTATATAG spacer 

length: 39 repeater length: 26
37311   478438 TTCAAACCCTCTAAGGATCACTACAA ACCCAGAAAGATTTATATACCTCTATGACAGAGAGGTATAG spacer 

length: 41 repeater length: 26
37312   478506 TTCAAACCCTCTAAGGATCACTACAA ACTTTCTTTCGTATAATTATCCGTTATTGTATCATCAG spacer 

length: 38 repeater length: 26
37313   478571 TTCAAACCCTCTAAGGATCACTACAA ACATATACCCGTTAGTTTTTCGAATTTTTCTCTTTCTTTG spacer 

length: 40 repeater length: 26
37314   478638 TTCAAACCCTCTAAGGATCACTACAA ACACTTTCTTCAGATTGTTTAACAATTTAAGAGAGTCACG spacer 

length: 40 repeater length: 26
37315   478705 TTCAAACCCTCTAAGGATCACTACAA ACAACCCGTCTTTCGTAGTTCTTCAGCGGTGAGCGTTGTG spacer 

length: 40 repeater length: 26
37316   478772 TTCAAACCCTCTAAGGATCACTACAA ACTATTCCCAGGGACTCGAAGGCTTTCATGATTTGTAGG spacer 

length: 39 repeater length: 26
37317   478838 TTCAAACCCTCTAAGGATCACTACAA ACATGTCCCCTTTTAATGCACTCTTCTCTCGTATATCTTTGG spacer 

length: 42 repeater length: 26
37318   478907 TTCAAACCCTCTAAGGATCACTACAA ACTTACTGGTCTCTGAGGAGGTTCAGCAGTCTCTAGATG spacer 

length: 39 repeater length: 26
37319   478973 TTCAAACCCTCTAAGGATCACTACAA ACTACCCAACCTTTCTCGATATATCTCTTTAGCCTGGGGG spacer 

length: 40 repeater length: 26
37320   479040 TTCAAACCCTCTAAGGATCACTACAA ACAAGAGGCAGTTAAGAAGCATTCTAAAGCCCTTCTTAGG
37321   
37322   
37323   crispr 9
37324   571042 GTTTGTAGCAATCCTTAGAGGGTTTGAAAC AGGCATGGAAGGAGAACTTTAGGCAACCATGCATT spacer 

length: 35 repeater length: 30
37325   571108 GTTTGTAGCAATCCTTAGAGGGTTTGAAAC TTCCCCGTTAACTGGGGAGTTTTCCGAAACCATTTC spacer 

length: 36 repeater length: 30
37326   571175 GTTTGTAGCAATCCTTAGAGGGTTTGAAAC AGAAGCATTCTAAAGCCCTTCTTAGGCTAATGAAGG
37327   
37328   
37329   crispr 10
37330   2153086 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC ATGAAGATACTTCCGAAGTGATAACGGGTAGCAACA spacer 

length: 36 repeater length: 30
37331   2153153 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC TAAACAGCCCCGTTTTAGTAGAGTCGCTAGCTCG spacer 

length: 34 repeater length: 30
37332   2153218 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC TCACATATTCGTAGCTGTCATGTAGTAAAAAAATAT spacer 

length: 36 repeater length: 30
37333   2153285 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC AGGCTTCTCAATTACAACAAAAAGTAGAGCCGAA spacer 

length: 34 repeater length: 30
37334   2153350 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC AAGAAAGCGGTATGTCGACATATACGGTAGGGACAGA spacer 

length: 37 repeater length: 30
37335   2153418 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC TATTTTATATCGCTGTTATACTTCCTCATAACGTT spacer 

length: 35 repeater length: 30
37336   2153484 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC GAGAAGAAGACGGAATAACAGTAACGGGACTCATAA spacer 

length: 36 repeater length: 30
37337   2153551 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC TGCATGTAGCTACTATAATGTATTTTCCAGGGGAA spacer 

length: 35 repeater length: 30
37338   2153617 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC ACGCGTTGGGCAAGAACTGGTCTAATCCGTACCTA spacer 

length: 35 repeater length: 30
37339   2153683 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC ATTTCAAATCACTCAAGCCAGAATTGTTTGAGCTT spacer 

length: 35 repeater length: 30
37340   2153749 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC TTTTTCATAATAACGTAATCTTGTCCCTACTTCTG spacer 

length: 35 repeater length: 30
37341   2153815 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC GAGAAGACGGCAGACTGTTGGGTAAAGTATAGGCAT spacer 

length: 36 repeater length: 30
37342   2153882 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC CAGAGGACGACGTAAAGGTCAGGGACAGGGTGAGGAA spacer 

length: 37 repeater length: 30
37343   2153950 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC ACCTCAGGGTAGGTGAGGAAATAGCCCGCTTTAGGA spacer 

length: 36 repeater length: 30
37344   2154017 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC GGACAAAACGCCTCCGAAGTTACTCCTCAAGAGTAT spacer 

length: 36 repeater length: 30
37345   2154084 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC ATATTCTGTTAAAATCGTTCATTAACGCGTTTATC spacer 

length: 35 repeater length: 30
37346   2154150 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC AAACACCGTTGCCGGTGCTCAGTGGTAATTCGTTT spacer 

length: 35 repeater length: 30
37347   2154216 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC CAATGTAGCAGAAAAATATCTACGAAAGAGAATGA spacer 

length: 35 repeater length: 30
37348   2154282 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC AAATGAAATGAAAATGAAATGAAATATATGGACTGG spacer 

length: 36 repeater length: 30



37349   2154349 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC TGATCAACACATCTAGAACTAACTGTATAATGCTCA spacer 
length: 36 repeater length: 30

37350   2154416 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC TATATCCTTTCCCGTTGATAACGTTCTTTTCATATGGA spacer 
length: 38 repeater length: 30

37351   2154485 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC TTGAATTTGAGTAGCGGGTTGAACTGTGATATATT spacer 
length: 35 repeater length: 30

37352   2154551 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC TATGAGTAACAGTCTTTCTCTTCATAGAGCTCTTGAG spacer 
length: 37 repeater length: 30

37353   2154619 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC TCCTCATCTTCATGGGAATCGGTTGGAAGTTCATGG spacer 
length: 36 repeater length: 30

37354   2154686 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC ACTTGGTGTCTCTTGCTCTTGTCCTAATTCATACTGAA spacer 
length: 38 repeater length: 30

37355   2154755 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC ACATATAGCGTAAAGTTGTCATACCCGTTGTACTTG spacer 
length: 36 repeater length: 30

37356   2154822 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC AATTTGTGATTTTTACTGTTTGAGAGCCTGAAAGG spacer 
length: 35 repeater length: 30

37357   2154888 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC CAAAACTCCTAACTCCTTTAGCCTTCTAACCTTTT spacer 
length: 35 repeater length: 30

37358   2154954 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC TAATCTATGGCGAAACAAAAAGCGAATTGAAAGATA spacer 
length: 36 repeater length: 30

37359   2155021 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC GGGGACTTGGTTCAGGAGAATCAACCCATGGCAG spacer 
length: 34 repeater length: 30

37360   2155086 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC TTTTGAAAGTATTGGTAGTTTTTGGTTTTGTAAAATGG spacer 
length: 38 repeater length: 30

37361   2155155 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC TAAATCCTACTGAAGAACAAAAAACATTACTAAAGCA spacer 
length: 37 repeater length: 30

37362   2155223 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC GAAGATTTGGCAAGACAAAAGAGACTGACATTAAGCG spacer 
length: 37 repeater length: 30

37363   2155291 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC CAGCGAGGAGGTGAAAAAATGGCTAAATCGAAAAG spacer 
length: 35 repeater length: 30

37364   2155357 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC GATTAATGGTACCTACAATAGTAGAGTACAAACAAC spacer 
length: 36 repeater length: 30

37365   2155424 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC TCTTTAAGTCCGTCACATAGAAAATCTAGTTCTTCC spacer 
length: 36 repeater length: 30

37366   2155491 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC CTGCCAATGGGCAATGGCAACAAGTAGTAGTAACTG spacer 
length: 36 repeater length: 30

37367   2155558 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC TAAAAAAAGATGAGTATTACTTCATTCTCACTATG spacer 
length: 35 repeater length: 30

37368   2155624 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC TCGCTAATTTCCATGCCATAGCGTCAGACGGGGCAT spacer 
length: 36 repeater length: 30

37369   2155691 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC TGAGCCATATTGGTAAAATGTGTTCCTCACAAATCT spacer 
length: 36 repeater length: 30

37370   2155758 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC TCCTCACTCATTTCCAAATATTTTTGTAAAACATAT spacer 
length: 36 repeater length: 30

37371   2155825 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC CAAAACCCCGGAGTGCTATAGGCTGTTTCCCTGAGT spacer 
length: 36 repeater length: 30

37372   2155892 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC TAGTAATAGTAGTGGTTGCGAGAAGATAGAGATAG spacer 
length: 35 repeater length: 30

37373   2155958 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC CAAAACTTCGATTGCCTTCGACTAAAGTCCAGTTT spacer 
length: 35 repeater length: 30

37374   2156024 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC TTTTAGCAATCAGATCTCTGTGATACGTTTCTGGGA spacer 
length: 36 repeater length: 30

37375   2156091 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC ATAGTGGCGTTTTTCTTTAGCAAGCTGGAGTGATTTG spacer 
length: 37 repeater length: 30

37376   2156159 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC GTAACAGCAAACTCATTAGGAGCCTGAGCTTGCCCT spacer 
length: 36 repeater length: 30

37377   2156226 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC AAAATACAGTGCCACAATTTTTTCTCAGTAAACTG spacer 
length: 35 repeater length: 30

37378   2156292 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC TAGCACAAAAGAAAGGAAATTGTACTTTTTAGATGA spacer 
length: 36 repeater length: 30

37379   2156359 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC GAATTAGCACTTTTCCACATGAACTGAACACCAAG spacer 
length: 35 repeater length: 30

37380   2156425 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC GGTCATTTATCTTGAATCCTACTACGACGATATTT spacer 
length: 35 repeater length: 30

37381   2156491 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC TCGCGTCGAAAATGGCTGAACTAGGCGTACCGTTAG spacer 
length: 36 repeater length: 30

37382   2156558 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC ACATCTAGAACACCGTAACATTATTATGCGTTACG spacer 
length: 35 repeater length: 30

37383   2156624 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC TAATAAATAATAAGAAAATAAGAGAGGATTTTCTA spacer 
length: 35 repeater length: 30

37384   2156690 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC GAGATAGATTTCTATATATTTTAGAATAATTCGGCT spacer 



length: 36 repeater length: 30
37385   2156757 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC CCATTTAATTCCGAATAAAGAGCTGTCCACGCCATA spacer 

length: 36 repeater length: 30
37386   2156824 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC GATTTGGGTTTGGGTCTGAGTTGCCATCTTTTCGC spacer 

length: 35 repeater length: 30
37387   2156890 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC AAAGTACGCCTTCCCTAGTTTTTGTTTATCCATATT spacer 

length: 36 repeater length: 30
37388   2156957 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC GAAGGGGGACATTGGGATAACCTCATGGCTAAAGT spacer 

length: 35 repeater length: 30
37389   2157023 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC CACTAATAGGTGCCGGTATAGGTGCCGGTTCAGC spacer 

length: 34 repeater length: 30
37390   2157088 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC GTGGAAAACCACCAACATACTATCAAGGTCTGCT spacer 

length: 34 repeater length: 30
37391   2157153 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC ATCTTTCAATAGGTACCACTTCCTCAATATAAGTTA spacer 

length: 36 repeater length: 30
37392   2157220 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC TGCGTACAATGTAGCTACACAATACGATGCTACTGG spacer 

length: 36 repeater length: 30
37393   2157287 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC AATATACTCAGGTCGATTCTGTTCGGTTTGGTATAC spacer 

length: 36 repeater length: 30
37394   2157354 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC GGAAAGACAGATACTCGATTCACTGGCACATGCAC spacer 

length: 35 repeater length: 30
37395   2157420 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC CAGTTAAGAAGCATTCTAAAGCCCTTCTTAGGCTA
37396   
37397   
37398   GCA_008326425.1_SulIC006_1.0_genomic.fna(findCrispr):
37399   START       REPEAT                           

SPACER                                             
37400   crispr 1
37401   603123 AATCCC GTTATGGGTTCAACCAGAGTCCTTTATTTGAAGGACATAAATTACGTCAATAACTTT spacer 

length: 57 repeater length: 6
37402   603187 AATCCC 

GTTATGGGTTCAACCAGAGTCTAAAGTTGATTATCATATAGGTGCGTTTAGGAGCTTTCAGTCCCGTTATGGGTTCAACTAAATCA
CGATTATCACGATAAGTATAATATCCGATATTTCTTT spacer length: 123 repeater length: 6

37403   603317 AATCCC GTTATGGGTTCAACAAACCTTCAAATAAAAGTAGGAAATAAAATTGTTAAATTCTTT spacer 
length: 57 repeater length: 6

37404   603381 AATCCC GTTATGGGTTCAACGGGAAAGGATATACAATTGTAAGAATAGGTGATTATGTAATCCTTT spacer 
length: 60 repeater length: 6

37405   603448 AATCCC GTTATGGGTTCAACGGTGATTAGATGACCATTAATCTTTACGGCAAGCAATACTTT spacer 
length: 56 repeater length: 6

37406   603511 AATCCC TCTAAGGATCACTACAAACATCTTTAACATAGATACCAGCCTCGGTAAACATATCG
37407   
37408   
37409   crispr 2
37410   575649 GCAGTTAAGAAGCAAGGAGAA 

GCTATTGCCTCATTACAAGAAACCGTCAAGTCTCTTCAAGAAACCGTTAATAAACATACCGAGGCAATAGAGTCGTTACAAGA 
spacer length: 83 repeater length: 21

37411   575754 GCAGTTAAGAAGCAAGGAGAA GCTATTGCCTCATTACAAGA spacer length: 20 repeater length: 
21

37412   575796 GCAGTTAAGAAGCAAGGAGAA GCTATTGCCTCATTACAAGA spacer length: 20 repeater length: 
21

37413   575838 GCAGTTAAGAAGCAAGGAGAA ATGGGTATGCTCAATTGGGC
37414   
37415   
37416   crispr 3
37417   303001 GTCTATCGAACTTCTCGTTCA GTTTCACTATCTCCTCGTGC spacer length: 20 repeater length: 

21
37418   303043 GTCTATCGAACTTCTCGTTCA ACTTCTTCAGCTCCTCCCATATCTTCTTTATTTCCTCCTCA spacer 

length: 41 repeater length: 21
37419   303106 GTCTATCGAACTTCTCGTTCA GTTTCACTATCTCCTCGTGC spacer length: 20 repeater length: 

21
37420   303148 GTCTATCGAACTTCTCGTTCA ACTTCTTCAGCTCCTCCCATATCTTCTTTATTTCCTCCTCA spacer 

length: 41 repeater length: 21
37421   303211 GTCTATCGAACTTCTCGTTCA GTTTCACTATCTCCTCGTGC spacer length: 20 repeater length: 

21
37422   303253 GTCTATCGAACTTCTCGTTCA CTTCGCTATTTCCTCTCTAC
37423   
37424   
37425   crispr 4
37426   612334 GTTTGTAGCAATCCTTAGAGG ATTTGAAAGTCGTTTTTGTTTCGTTTTCGTATTTCTGTACCATAG spacer 

length: 45 repeater length: 21
37427   612401 GTTTGTAGCAATCCTTAGAGG ATTTGAAAGGGTAAATATGAGGACGTGGTTTTCATAGTTCTGTA spacer 



length: 44 repeater length: 21
37428   612467 GTTTGTAGCAATCCTTAGAGG GTTTGAAAGGGTACGTGACAGGCAAATACCCTCGTGGGTATTTG spacer 

length: 44 repeater length: 21
37429   612533 GTTTGTAGCAATCCTTAGAGG GTTTGAAAGTCAGTAACAAGGAGGCTGACATCGGCATTATTCG spacer 

length: 43 repeater length: 21
37430   612598 GTTTGTAGCAATCCTTAGAGG AACATCTTTAACATAGATACCAGCCTCGGTAAACATATCGTTT
37431   
37432   
37433   crispr 5
37434   558981 CTTTCAATCCCTTTCTGGGTTCAAC CTGGAAGTGACCCTCGAGGGAAGAGGGCTTGGCATCACAA spacer 

length: 40 repeater length: 25
37435   559047 CTTTCAATCCCTTTCTGGGTTCAAC AATTTCCTTTCGTATGACAAGCATGGCACTCTCGAAAT spacer 

length: 38 repeater length: 25
37436   559111 CTTTCAATCCCTTTCTGGGTTCAAC 

ATACAAGCACGATACAAGGGTATACTGTGTGGTAAGAATCTTTCAATCCCTTTATGGGTTCAACATAATTACCCAAGTCAAGGCTG
ACATGGATTCAAAGGTA spacer length: 103 repeater length: 25

37437   559240 CTTTCAATCCCTTTCTGGGTTCAAC ATGAAAAAGAATTGCAAGATGCTATTAACGAATTAGCG spacer 
length: 38 repeater length: 25

37438   559304 CTTTCAATCCCTTTCTGGGTTCAAC CCTCGTGCTGTCTATCGAACTTCTCGTCTAATTTGTTC
37439   
37440   
37441   crispr 6
37442   546521 GTTGAACCCATAAAGGGATTGAAAG ACCTAGACAAGAGCTTAGCCGTCATATATGCACTCGTCT spacer 

length: 39 repeater length: 25
37443   546586 GTTGAACCCATAAAGGGATTGAAAG TGATGAGTGCAATTTCAAAAATGAGTAGAGAGGAGTA spacer 

length: 37 repeater length: 25
37444   546649 GTTGAACCCATAAAGGGATTGAAAG ATAACAACGAAGTACCCAGACTTTTCAATATATTATTTA spacer 

length: 39 repeater length: 25
37445   546714 GTTGAACCCATAAAGGGATTGAAAG TAATGAAACTAATAACTGGAAGAGTAGGTTCTGGAAAAAC spacer 

length: 40 repeater length: 25
37446   546780 GTTGAACCCATAAAGGGATTGAAAG TGTAATACCCCGTTTTTGAATGACGTCTCTACTTCCGCT spacer 

length: 39 repeater length: 25
37447   546845 GTTGAACCCATAAAGGGATTGAAAG CTACTTTGTGCCATACGATAAGTTCATGTCATTA spacer length: 

34 repeater length: 25
37448   546905 GTTGAACCCATAAAGGGATTGAAAG GATAAGTCTTACTATAACAGAGGTTTTCCACATACGTA spacer 

length: 38 repeater length: 25
37449   546969 GTTGAACCCATAAAGGGATTGAAAG CCACTACTATCGGATCAAATAATAAAAAAGGATCCGAAATG spacer 

length: 41 repeater length: 25
37450   547036 GTTGAACCCATAAAGGGATTGAAAG AGTTTGTATAACTGCTGTCTGTATATTTCTTCACT spacer length: 

35 repeater length: 25
37451   547097 GTTGAACCCATAAAGGGATTGAAAG CATTACAAGAGGCAGTTAAGAAGCATTCTAAAGCC
37452   
37453   
37454   crispr 7
37455   2066649 GTTGAACCCATAACGGGATTGAAAG GTAGAATATGCATATGCCGTGGTTCAACTGCCACGGCAAA spacer 

length: 40 repeater length: 25
37456   2066715 GTTGAACCCATAACGGGATTGAAAG AGGTATTATCACTGTCTTCCCTAACGCTAGCATCTCAA spacer 

length: 38 repeater length: 25
37457   2066779 GTTGAACCCATAACGGGATTGAAAG AAACAATATAATGCCTTGTATGTATGGCAACAAATACAA spacer 

length: 39 repeater length: 25
37458   2066844 GTTGAACCCATAACGGGATTGAAAG TAAAAAATAAAACTTCTTAGAACGTATCCGTGCTCT spacer 

length: 36 repeater length: 25
37459   2066906 GTTGAACCCATAACGGGATTGAAAG GAAAAGCGATACGTAGTGTTGTGTCAACACGCGGGTC spacer 

length: 37 repeater length: 25
37460   2066969 GTTGAACCCATAACGGGATTGAAAG CAAAAATAAAAATACCAAATCTCACAATCCCATCATCTC spacer 

length: 39 repeater length: 25
37461   2067034 GTTGAACCCATAACGGGATTGAAAG ATACCTAACTTAGGGCATAAGTCGTTAAGACCCGATAG spacer 

length: 38 repeater length: 25
37462   2067098 GTTGAACCCATAACGGGATTGAAAG TGAAATTGTTTTAGCAACGTGGTGTTAAGTGTCATGTA spacer 

length: 38 repeater length: 25
37463   2067162 GTTGAACCCATAACGGGATTGAAAG TTTCCAGCTCACTCTCGAGTTGCAACGCTTTGACATAT spacer 

length: 38 repeater length: 25
37464   2067226 GTTGAACCCATAACGGGATTGAAAG TTGTCATAATACTCAGGTAGCTTTTCATATTTATTGATGA spacer 

length: 40 repeater length: 25
37465   2067292 GTTGAACCCATAACGGGATTGAAAG ATGTATTTGTCAAGATTTAGTTTATCTAACTTGTTTGCA spacer 

length: 39 repeater length: 25
37466   2067357 GTTGAACCCATAACGGGATTGAAAG ACAGAACCGTTATTCAGGATAAAGTACTGGTCTCCACC spacer 

length: 38 repeater length: 25
37467   2067421 GTTGAACCCATAACGGGATTGAAAG ATTCCATGCTACCCCTGGGTAGGGCTGTAGCACATTC spacer 

length: 37 repeater length: 25
37468   2067484 GTTGAACCCATAACGGGATTGAAAG TCTGGAACTCATTTATAGCTTCAATATCCAAATCGTTA spacer 



length: 38 repeater length: 25
37469   2067548 GTTGAACCCATAACGGGATTGAAAG CTCATAGCCGGAGAACATATGATAATCATCGGTCCTCCG spacer 

length: 39 repeater length: 25
37470   2067613 GTTGAACCCATAACGGGATTGAAAG TTAAATAGTTCATTTCCGACTGAATCAGTATTTGTATCCA spacer 

length: 40 repeater length: 25
37471   2067679 GTTGAACCCATAACGGGATTGAAAG ATTATCAGTGTATTGGTATTCGAATACGCTGTTAAGTT spacer 

length: 38 repeater length: 25
37472   2067743 GTTGAACCCATAACGGGATTGAAAG TGTTCCAAGTACCACCAAATTCATCCATGACAATACC spacer 

length: 37 repeater length: 25
37473   2067806 GTTGAACCCATAACGGGATTGAAAG ACGGTCAAGCTAGTGCCGATTCTTATCTCGCCTCCTCGGT spacer 

length: 40 repeater length: 25
37474   2067872 GTTGAACCCATAACGGGATTGAAAG AGTTAGTCAATCCGAAATATATTTTTAATATTACAAA spacer 

length: 37 repeater length: 25
37475   2067935 GTTGAACCCATAACGGGATTGAAAG TTAATCAGTTTGTTAATATGAAAATTAAGTAAATTATA spacer 

length: 38 repeater length: 25
37476   2067999 GTTGAACCCATAACGGGATTGAAAG TGATATATTCCGACATAGAGCATTACCGTCATATTTT spacer 

length: 37 repeater length: 25
37477   2068062 GTTGAACCCATAACGGGATTGAAAG GTGTGTCAAAAGATGTCATGTTTTCTTGATTTTGATTT spacer 

length: 38 repeater length: 25
37478   2068126 GTTGAACCCATAACGGGATTGAAAG CGTCCAGCTCGGCTCGTGCGGGGGATAGGCGTACACCA spacer 

length: 38 repeater length: 25
37479   2068190 GTTGAACCCATAACGGGATTGAAAG CAGTTTATGCGGGTAAAAGCGGTTTCCTGATATCT spacer length: 

35 repeater length: 25
37480   2068251 GTTGAACCCATAACGGGATTGAAAG GATAGAAGCCTCTTCGGCTTCTATCGTGTATTTATCC spacer 

length: 37 repeater length: 25
37481   2068314 GTTGAACCCATAACGGGATTGAAAG TTAGCTATACCGTATCTTTGTCTGTCGATATATT spacer length: 

34 repeater length: 25
37482   2068374 GTTGAACCCATAACGGGATTGAAAG TAAGGTAGGAATACGCCTTAGCCCCCCGTATCC spacer length: 

33 repeater length: 25
37483   2068433 GTTGAACCCATAACGGGATTGAAAG ATACTTACTTTGATTTGGGTTTGGGTTTGGGTCGCCA spacer 

length: 37 repeater length: 25
37484   2068496 GTTGAACCCATAACGGGATTGAAAG TTTTCTGACACTCATCATGACAGTGAGGGGCATGACAG spacer 

length: 38 repeater length: 25
37485   2068560 GTTGAACCCATAACGGGATTGAAAG TCTCCTTCTCTCATATATTGTTTTGGATTTTACTTTTT spacer 

length: 38 repeater length: 25
37486   2068624 GTTGAACCCATAACGGGATTGAAAG TTCAATGAAATAGGTCCGGTTAACGTTACCCTTGATT spacer 

length: 37 repeater length: 25
37487   2068687 GTTGAACCCATAACGGGATTGAAAG TACTCTTCCAGGGTATTGATCAGTTCGTTGAGTTCTTTCT spacer 

length: 40 repeater length: 25
37488   2068753 GTTGAACCCATAACGGGATTGAAAG AGCTATTGCCTCATTACAAGAGGCAGTTAAGAAGCATTCT
37489   
37490   
37491   crispr 8
37492   559813 CTTTCAATCCCTTTATGGGTTCAACCT 

TTAATGATGGTTCTAAATTATAACGATAAACTGGACTTTCAATCCCTTTATGGGTTCAACAGAAATGCAGTGTTCAACTTGAACTA
GATATGTCACTTTCAATCCCTTTATGGGTTCAACAGCGTCTCCTCTAGCCCCTAAAATGACTAGAGACCTTT spacer 
length: 158 repeater length: 27

37493   559999 CTTTCAATCCCTTTATGGGTTCAACCT 
ACTAGGATATCGGATAAAGGGTTTATGATGATAGAGCAACCTTTCAATCCCTTTATGGGTTCAACATATTTGTTACATAATTCGAT
ATAGATTCAAGTAATGTA spacer length: 104 repeater length: 27

37494   560131 CTTTCAATCCCTTTATGGGTTCAACCT 
CAAGAGGCAGTTAAGAAGCATTCTAAAGCCCTTCTTAGGCTAATGAAGGAACAAAAGAAGCTATCCGTGGAAATAGGTAGTTTTAC
TTCCAGGGCAGGAAAAGG

37495   
37496   
37497   crispr 9
37498   612467 GTTTGTAGCAATCCTTAGAGGGTTTGAAA GGGTACGTGACAGGCAAATACCCTCGTGGGTATTTG spacer 

length: 36 repeater length: 29
37499   612533 GTTTGTAGCAATCCTTAGAGGGTTTGAAA GTCAGTAACAAGGAGGCTGACATCGGCATTATTCG spacer 

length: 35 repeater length: 29
37500   612598 GTTTGTAGCAATCCTTAGAGGGTTTGAAA AAGAAGCATTCTAAAGCCCTTCTTAGGCTAATGAA
37501   
37502   
37503   crispr 10
37504   515176 GTTTCAAACCCTCTAAGGATCACTACAAAC GTTAGTCTTCTTTCAATTTTACACATTTTTACGAAGT spacer 

length: 37 repeater length: 30
37505   515244 GTTTCAAACCCTCTAAGGATCACTACAAAC CTATGGCTAGTGGAAACTTCTGAGCGTCTGAGTTGA spacer 

length: 36 repeater length: 30
37506   515311 GTTTCAAACCCTCTAAGGATCACTACAAAC TCCTTTGTGAAGGCGGGGTTGAACTTGTGTTCAGGG spacer 

length: 36 repeater length: 30
37507   515378 GTTTCAAACCCTCTAAGGATCACTACAAAC ATCATTCGTAGACTGAATAGACTGACAGGATTTTA spacer 



length: 35 repeater length: 30
37508   515444 GTTTCAAACCCTCTAAGGATCACTACAAAC TCCTAACGAAGGCATGGCTTTGGCTTTCACGTATG spacer 

length: 35 repeater length: 30
37509   515510 GTTTCAAACCCTCTAAGGATCACTACAAAC AGATAGTACACCTCCTATACTTAACACACCGTCCG spacer 

length: 35 repeater length: 30
37510   515576 GTTTCAAACCCTCTAAGGATCACTACAAAC GATGTATCATGATAACCCTTATCCCGCTTTACACG spacer 

length: 35 repeater length: 30
37511   515642 GTTTCAAACCCTCTAAGGATCACTACAAAC GCAGGTGAGGAAAAATGACTTTCTTAGACCCTGATA spacer 

length: 36 repeater length: 30
37512   515709 GTTTCAAACCCTCTAAGGATCACTACAAAC TGGATTGTGAAAGAAGATGTTCTTCATACATAGGGCT spacer 

length: 37 repeater length: 30
37513   515777 GTTTCAAACCCTCTAAGGATCACTACAAAC CTTTTGAAACTACCCAAATGATGAATCCTGTATTGG spacer 

length: 36 repeater length: 30
37514   515844 GTTTCAAACCCTCTAAGGATCACTACAAAC TTCTTAGGAAAACTCATGAAAAAGCTCAGCCTACAT spacer 

length: 36 repeater length: 30
37515   515911 GTTTCAAACCCTCTAAGGATCACTACAAAC ACAAGGGCACTTCCTAGAGAGGATAGTATGCTCAT spacer 

length: 35 repeater length: 30
37516   515977 GTTTCAAACCCTCTAAGGATCACTACAAAC CGGTTTTGTCTAGTGTGTATTCCATATTGAACGACT spacer 

length: 36 repeater length: 30
37517   516044 GTTTCAAACCCTCTAAGGATCACTACAAAC TTAACCAAGGAAGATCACTTTCTATGTTTACCCAAA spacer 

length: 36 repeater length: 30
37518   516111 GTTTCAAACCCTCTAAGGATCACTACAAAC GACTAGGACTTTGAGGTGCACTCATCTCAATAAA spacer 

length: 34 repeater length: 30
37519   516176 GTTTCAAACCCTCTAAGGATCACTACAAAC CATGAATGTACATGAAACACTGGCGTCCTCATGA spacer 

length: 34 repeater length: 30
37520   516241 GTTTCAAACCCTCTAAGGATCACTACAAAC ATTTATCAGGACATAGGGAAGTCATTCGCCCTGTCC spacer 

length: 36 repeater length: 30
37521   516308 GTTTCAAACCCTCTAAGGATCACTACAAAC TTGTCTTAACGATGAGGAATCCTTATCACCTACTTTT spacer 

length: 37 repeater length: 30
37522   516376 GTTTCAAACCCTCTAAGGATCACTACAAAC TAAGTAGAACATTGTATCTTGAGGTGTTACTAGCTCG spacer 

length: 37 repeater length: 30
37523   516444 GTTTCAAACCCTCTAAGGATCACTACAAAC AGAAAGAAGGGGTATTCATAGAGCCGAGACCGT spacer 

length: 33 repeater length: 30
37524   516508 GTTTCAAACCCTCTAAGGATCACTACAAAC TCGCAGGGCTAGTAGCTTACATGCTTAGTCCTGATT spacer 

length: 36 repeater length: 30
37525   516575 GTTTCAAACCCTCTAAGGATCACTACAAAC CATTCTTCATATTTCGGTTGAACTTTGCCCTCTT spacer 

length: 34 repeater length: 30
37526   516640 GTTTCAAACCCTCTAAGGATCACTACAAAC TCATCACAGGAGGAGGTGCATGCTCATGCTCACCTGT spacer 

length: 37 repeater length: 30
37527   516708 GTTTCAAACCCTCTAAGGATCACTACAAAC CCTGCAGGAAGTCGAAGCCAAAGATAGGGGACTCCT spacer 

length: 36 repeater length: 30
37528   516775 GTTTCAAACCCTCTAAGGATCACTACAAAC AGCATACCATTCTATGTTCTGATTGTTATGTGAAA spacer 

length: 35 repeater length: 30
37529   516841 GTTTCAAACCCTCTAAGGATCACTACAAAC CAGTTTTCGAACTCACCTTTTCACCTTGTGATGAACA spacer 

length: 37 repeater length: 30
37530   516909 GTTTCAAACCCTCTAAGGATCACTACAAAC TTAACCGGAGGGTTCGTGTCCGCAGTCGGACACGAA spacer 

length: 36 repeater length: 30
37531   516976 GTTTCAAACCCTCTAAGGATCACTACAAAC CCCGTAACAGCTTATCCTTCTTCTGGTACTAGTACTA spacer 

length: 37 repeater length: 30
37532   517044 GTTTCAAACCCTCTAAGGATCACTACAAAC AAGATAAACTCGATGAAATGGAAGATATGGAATTAA spacer 

length: 36 repeater length: 30
37533   517111 GTTTCAAACCCTCTAAGGATCACTACAAAC CAGGAACTGTAGATACTAACATCACCAACTCCATCA spacer 

length: 36 repeater length: 30
37534   517178 GTTTCAAACCCTCTAAGGATCACTACAAAC CAGTTTTCGAACTCACCTTTTCACCTTGTGATGAACA spacer 

length: 37 repeater length: 30
37535   517246 GTTTCAAACCCTCTAAGGATCACTACAAAC TTAACCGGAGGGTTCGTGTCCGCAGTCGGACACGAA spacer 

length: 36 repeater length: 30
37536   517313 GTTTCAAACCCTCTAAGGATCACTACAAAC CCCGTAACAGCTTATCCTTCTTCTGGTACTAGTACTA spacer 

length: 37 repeater length: 30
37537   517381 GTTTCAAACCCTCTAAGGATCACTACAAAC AAGATAAACTCGATGAAATGGAAGATATGGAATTAA spacer 

length: 36 repeater length: 30
37538   517448 GTTTCAAACCCTCTAAGGATCACTACAAAC CAGGAACTGTAGATACTAACATCACCAACTCCATCA spacer 

length: 36 repeater length: 30
37539   517515 GTTTCAAACCCTCTAAGGATCACTACAAAC TAATCAGCTTTGCTACTGAATTGCCGAGCGGTGGG spacer 

length: 35 repeater length: 30
37540   517581 GTTTCAAACCCTCTAAGGATCACTACAAAC ATTTATCAGGACATAGGGAAGTCATTCGCCCTGTCC spacer 

length: 36 repeater length: 30
37541   517648 GTTTCAAACCCTCTAAGGATCACTACAAAC TTGTCTTAACGATGAGGAATCCTTATCACCTACTTTT spacer 

length: 37 repeater length: 30
37542   517716 GTTTCAAACCCTCTAAGGATCACTACAAAC TAAGTAGAACATTGTATCTTGAGGTGTTACTAGCTCG spacer 

length: 37 repeater length: 30



37543   517784 GTTTCAAACCCTCTAAGGATCACTACAAAC AGAAAGAAGGGGTATTCATAGAGCCGAGACCGT spacer 
length: 33 repeater length: 30

37544   517848 GTTTCAAACCCTCTAAGGATCACTACAAAC TCGCAGGGCTAGTAGCTTACATGCTTAGTCCTGATT spacer 
length: 36 repeater length: 30

37545   517915 GTTTCAAACCCTCTAAGGATCACTACAAAC CTATATACTCTTTTCTATCCACCTGTTTAGGGTTAC spacer 
length: 36 repeater length: 30

37546   517982 GTTTCAAACCCTCTAAGGATCACTACAAAC AATTTTGAAAAACGTCTTCTGTATGTCTGTGTACCA spacer 
length: 36 repeater length: 30

37547   518049 GTTTCAAACCCTCTAAGGATCACTACAAAC AGGTGTCTAAAGTCCCGATACCGCTAGGCATGACAT spacer 
length: 36 repeater length: 30

37548   518116 GTTTCAAACCCTCTAAGGATCACTACAAAC GGAATCGGCTTAGCTGTAGGAGCAGGGGCATACTACT spacer 
length: 37 repeater length: 30

37549   518184 GTTTCAAACCCTCTAAGGATCACTACAAAC CCACTCATTCCAATTACTGTATATTTGTACTCTTGT spacer 
length: 36 repeater length: 30

37550   518251 GTTTCAAACCCTCTAAGGATCACTACAAAC TAGGAGATGTGTTAGGAGATGTAGCAGACGGGCTAAG spacer 
length: 37 repeater length: 30

37551   518319 GTTTCAAACCCTCTAAGGATCACTACAAAC AAGAGAGAGAGACAATCCTCTCTTTTGTCTTGTCATTG spacer 
length: 38 repeater length: 30

37552   518388 GTTTCAAACCCTCTAAGGATCACTACAAAC CAGTTAAGAAGCATTCTAAAGCCCTTCTTAGGCTAATG
37553   
37554   
37555   crispr 11
37556   2180420 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC GTAGGGATGGATCCAGAGAATGGATATGTGGAAGGC spacer 

length: 36 repeater length: 30
37557   2180487 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC CTTCATTTATGCTGTGGGACTTCTTTGACAGAAAGTA spacer 

length: 37 repeater length: 30
37558   2180555 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC TGTCAATGATTTGGGGCTTCATGCCCCTTGTCAA spacer 

length: 34 repeater length: 30
37559   2180620 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC TAGTTCCCGAAAAAGGGGTACACTGTTTTCGCTTTC spacer 

length: 36 repeater length: 30
37560   2180687 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC AAAGAGCTAAGAATAAAAGAGATTAAGCTTTTCTTG spacer 

length: 36 repeater length: 30
37561   2180754 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC TTCCGTCTTCTTCTCTAAGGATCATCAATATTTTCCC spacer 

length: 37 repeater length: 30
37562   2180822 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC CTTTTTCTCTTGTTTCGCTTTTTCTATCTTCTCTT spacer 

length: 35 repeater length: 30
37563   2180888 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC CTAACATCGTTTTCGCGGTTCCGGGCGGGCCGAT spacer 

length: 34 repeater length: 30
37564   2180953 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC GGAAAAACGTCCACAAATTCATTCAATCCTGCAGAT spacer 

length: 36 repeater length: 30
37565   2181020 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC AGAACTAGGTGCAAAGTAATACCCAGCAAAGCCTG spacer 

length: 35 repeater length: 30
37566   2181086 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC TGAAAGTCAGGTAGTAGACCTGGTAAATTCTGTAT spacer 

length: 35 repeater length: 30
37567   2181152 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC GATAGAAGTTGTAAGGTTTGTTCCTCAATGACGAC spacer 

length: 35 repeater length: 30
37568   2181218 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC AGCCATTTCGTTATCTTATCCAGCCCGCTTATTGTA spacer 

length: 36 repeater length: 30
37569   2181285 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC AAGATCTTAGACGGCGAGCCCGAAAAGGCTGGAGCTC spacer 

length: 37 repeater length: 30
37570   2181353 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC CATGGTGAATTAGATGGTTGGTAGAGAGATCATCA spacer 

length: 35 repeater length: 30
37571   2181419 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC TGTCTTCTACAATTATGTCGTTGTACTCACTTATCTCC spacer 

length: 38 repeater length: 30
37572   2181488 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC CTAACACAAACGCCTAAGTTCCAAAACGTGTCCATTACG 

spacer length: 39 repeater length: 30
37573   2181558 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC TTCAAAATTTGAGGGAGAAAAAAGAGAGAGATGTGA spacer 

length: 36 repeater length: 30
37574   2181625 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC TGAAATAACTACTAGTGACATGTACCAATTACAACTT spacer 

length: 37 repeater length: 30
37575   2181693 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC TATATACCGAGGTCGGAAAGGGATAACGTAATTAAA spacer 

length: 36 repeater length: 30
37576   2181760 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC GCCGAAGGCACCATCATTACAAGTGAAAAAGAGTTA spacer 

length: 36 repeater length: 30
37577   2181827 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC TCTTTTGTTCATGATAAACCCGACGTGCCCATTTTC spacer 

length: 36 repeater length: 30
37578   2181894 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC CAAAGTCCTCGTTAATTTTTTTGTCTAACTCTTCC spacer 

length: 35 repeater length: 30
37579   2181960 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC GAATCCCTTGTCCCCTGCCTGGGCTGTTCGTCAGAA spacer 

length: 36 repeater length: 30
37580   2182027 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC CCGGGGTAGACACATCAAAAATCGGTATCAATGA spacer 



length: 34 repeater length: 30
37581   2182092 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC TGTTCAAGTGCCAAAGCGGGCTCATCGTTTTCCCACCCG 

spacer length: 39 repeater length: 30
37582   2182162 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC CTTCTCTCATTACCTCATTTATATCGCATACCATACT spacer 

length: 37 repeater length: 30
37583   2182230 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC CGGGACTGGAATAATTCTAGCTAGTCAGCGAATTT spacer 

length: 35 repeater length: 30
37584   2182296 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC TGAACGCTGAAATACAAAAAAAGTTAGATAAGATGC spacer 

length: 36 repeater length: 30
37585   2182363 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC AACACTTCCCAAGCTCTCTTGTTGAATGAGGATTTC spacer 

length: 36 repeater length: 30
37586   2182430 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC GACGGGGGGAAAAGTATAGATCGTGATATAGAAATTGG spacer 

length: 38 repeater length: 30
37587   2182499 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC TCTGTCAATCAATGGGAGACAAAACCCGCACTGGGCG spacer 

length: 37 repeater length: 30
37588   2182567 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC AGGGGGTGTCTAGAATGAGGGTCATCACGTTTAAA spacer 

length: 35 repeater length: 30
37589   2182633 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC TTCCTTGATTCCGAACACGACATCCCCGCTGATATCT spacer 

length: 37 repeater length: 30
37590   2182701 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC CGCAATATACCGGATCCTTTTAAGAAATCTAGCGA spacer 

length: 35 repeater length: 30
37591   2182767 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC TAGGTCATCCCAGTATACTTCTTCCCTCTCTTGTCC spacer 

length: 36 repeater length: 30
37592   2182834 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC TACGACAATGATATCTCCACACATATTGTCATTATC spacer 

length: 36 repeater length: 30
37593   2182901 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC AACACCGTAAGCGGGAAAGCATATTACTCAACTAT spacer 

length: 35 repeater length: 30
37594   2182967 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC TCGATGACGCAATAGAGGAAATGGAAGAAGATCA spacer 

length: 34 repeater length: 30
37595   2183032 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC TATTGAATGAAGCACCTGTAAAAGCGTCATACGTTCCA spacer 

length: 38 repeater length: 30
37596   2183101 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC TCTTCTACGCGTTCCTGTGCTAATTTGCTATCTAC spacer 

length: 35 repeater length: 30
37597   2183167 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC CTTCATGTCCCACGGCGGATATAAACCCGCCTGATA spacer 

length: 36 repeater length: 30
37598   2183234 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC GAGGGGATAAAATGGGAAAAACGTATCTCGTCAAC spacer 

length: 35 repeater length: 30
37599   2183300 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC AAAAACTAGGGAAAAAGTTGAATGTCTTTTTAGTTG spacer 

length: 36 repeater length: 30
37600   2183367 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC GGTAAAACGCTATAGACCCTCCGCTGACGCCACCG spacer 

length: 35 repeater length: 30
37601   2183433 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC CTACTACCATAAGAAGAAGCATCATCACGGGTGACAG spacer 

length: 37 repeater length: 30
37602   2183501 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC TCAATAAAAAATGACCCCTGTCGGGGTCATGGGGTAT spacer 

length: 37 repeater length: 30
37603   2183569 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC TATGTCTTCTCGTTTGACAAAGGTTGGCAAACTATG spacer 

length: 36 repeater length: 30
37604   2183636 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC CTCCTTTCCATAGTGCTAGACCGTTACCCGTATAA spacer 

length: 35 repeater length: 30
37605   2183702 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC CTACTACCATAAGAAGAAGCATCATCACGGGTGACAG spacer 

length: 37 repeater length: 30
37606   2183770 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC TCAATAAAAAATGACCCCTGTCGGGGTCATGGGGTAT spacer 

length: 37 repeater length: 30
37607   2183838 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC TATGTCTTCTCGTTTGACAAAGGTTGGCAAACTATG spacer 

length: 36 repeater length: 30
37608   2183905 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC CTCCTTTCCATAGTGCTAGACCGTTACCCGTATAA spacer 

length: 35 repeater length: 30
37609   2183971 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC CAAAGCTCTTTGTATTTGCTATTTCGGTATTTGC spacer 

length: 34 repeater length: 30
37610   2184036 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC CGGATAATGAGATAAATCAGGTGAATCTCATACAGCA spacer 

length: 37 repeater length: 30
37611   2184104 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC GATTTCGGTGAAAACACTAAAATATATTCAACATGG spacer 

length: 36 repeater length: 30
37612   2184171 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC TCCTGCTCTTCATTAGACCTATTGTCTTCAACGTAA spacer 

length: 36 repeater length: 30
37613   2184238 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC AGTAGTTGAGAATTGACTAGATTCGATTAGTTCG spacer 

length: 34 repeater length: 30
37614   2184303 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC TGTAAGTGTGGAAGATAGACCGAATCTTCTTCTAG spacer 

length: 35 repeater length: 30
37615   2184369 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC TATCCCCGCACCTTGAATTCTGACTTCCTCGCCGC spacer 

length: 35 repeater length: 30



37616   2184435 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC TTTTTAGGGGGGCTTACACACGTTCCTTCCTCCACGT spacer 
length: 37 repeater length: 30

37617   2184503 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC GAGGAGTAATAGACGTAGCTTCCTTAACGGGGATCC spacer 
length: 36 repeater length: 30

37618   2184570 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC TCATCACAATCATGTTGGAAATTAAACCACTGTTA spacer 
length: 35 repeater length: 30

37619   2184636 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC TATGCTATTTCTTTCTTCTCCTTCTTCTCCATCTTCT spacer 
length: 37 repeater length: 30

37620   2184704 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC ATAATGATACCGACAACCTAACTCGTTTAATAATAAG spacer 
length: 37 repeater length: 30

37621   2184772 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC CAATTTAACACGGCACAACCCATAACCATAAACCT spacer 
length: 35 repeater length: 30

37622   2184838 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC TCTTAAGCCCTTTCTGAAATCCTCTAAGTTTGAGAAG spacer 
length: 37 repeater length: 30

37623   2184906 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC TCACTATACGGTCAATATGGAGGATTCATAGAAAAT spacer 
length: 36 repeater length: 30

37624   2184973 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC ATGATACAACTAGCGTGACCCAATCGAGCAATGGA spacer 
length: 35 repeater length: 30

37625   2185039 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC ACAGTTTCAAAACTAAAAAACTCCTCATCCTCTTC spacer 
length: 35 repeater length: 30

37626   2185105 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC GGAGCTGAGCTAGCGGGTACATTGAAAGTGGGGATT spacer 
length: 36 repeater length: 30

37627   2185172 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC TCTCGTTCCTCAACAATTCAGCCAAATCCTTAAGTT spacer 
length: 36 repeater length: 30

37628   2185239 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC CAGTTAGCCCCTATATTCATAGCACCTTTCGTGTTAT spacer 
length: 37 repeater length: 30

37629   2185307 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC TATATGCTTGAGAGGTACTTATACCCCTCTGAAT spacer 
length: 34 repeater length: 30

37630   2185372 GTTTGTAGTGATCCTTAGAGGGTTTGAAAC GAAGATACGACGTCGTGGTTACAGCCTCCTTTCA
37631   
37632   
37633   GCA_009217585.1_ASM921758v1_genomic.fna(findCrispr):
37634   START       REPEAT                           

SPACER                                             
37635   crispr 1
37636   799047 GGCGTGTCAGTCGGGGTGTC 

GGTTGGCGTGTCGGTCGGAGTGTCAGTCGGGGTGTCGGTTGGCGTGTCGGTCGGAGTGTCAGTCGGGGTGTCGGT spacer 
length: 75 repeater length: 20

37637   799143 GGCGTGTCAGTCGGGGTGTC 
GGTCGGCGTGTCAGTTGGCGTATCGGTCGGAGTGTCGGTTGGCGTATCCGTGGGGGTATCCGT spacer length: 63 
repeater length: 20

37638   799227 GGCGTGTCAGTCGGGGTGTC 
TGAACCCTCGACCGACGGCTTAAGAGGCCGTCGCTCTGCCAGACTGAGCTACCGGCCCAGTGC

37639   
37640   
37641   crispr 2
37642   305015 TATAGCGGGAGGTGGATTTGAAC 

CGGAATCAGACGTGCTCGCTTCGCTGCGCGCGACTAATAGGGTACAAATCCACTCGGCGTAGATTTGCCGCTCGCGAGTTTGCTCG
CGGCAAA spacer length: 93 repeater length: 23

37643   305132 TATAGCGGGAGGTGGATTTGAAC 
CGGAATCAGACGTGCTCGCTTCGCTGCGCGCGACTAATAGGGTACAAATCCACTCGGCGTAGATTTGCCGCTCGCGAGTTTGCTCG
CGGCAAA spacer length: 93 repeater length: 23

37644   305249 TATAGCGGGAGGTGGATTTGAAC 
TTGGGGAAGAAATGCTCGCTCACTTCGTTCGCTGCGCGTTCCGTCCCGAGTTCAAATCCACGCTGTGCTCTCTTTCCCGACGCCGA
ACTCGTCGCTTCGCTCCTCGGTTTGGCGTCGGTAAA spacer length: 122 repeater length: 23

37645   305395 TATAGCGGGAGGTGGATTTGAAC 
GAACCACCGATCTACGGGTTATGAGCCCGCCGGAATCTCCTGGCTATCCCATCCCGCTACTATCTCGTATCGTCTCCCCCTGATTA
AGGGTTGTGATTCGGTCGTCCTCTGTGGGTTCCTCT

37646   
37647   
37648   crispr 3
37649   928705 TGTGCGAGTCGTCGATCAGTGCGA CTGAGGACTGATCGACCCAGCGAGCAATCCG spacer length: 31 

repeater length: 24
37650   928761 TGTGCGAGTCGTCGATCAGTGCGA CTGAGGACTGATCGACCCAGCGAGCAATCCG spacer length: 31 

repeater length: 24
37651   928817 TGTGCGAGTCGTCGATCAGTGCGA CTGAGGACTGATCGACCCAGC spacer length: 21 repeater 

length: 24
37652   928863 TGTGCGAGTCGTCGATCAGTGCGA CCTCGACCGACGGCTTAAGAG
37653   
37654   
37655   crispr 4



37656   305128 AAAATATAGCGGGAGGTGGATTTGAAC 
CGGAATCAGACGTGCTCGCTTCGCTGCGCGCGACTAATAGGGTACAAATCCACTCGGCGTAGATTTGCCGCTCGCGAGTTTGCTCG
CGG spacer length: 89 repeater length: 27

37657   305245 AAAATATAGCGGGAGGTGGATTTGAAC 
TTGGGGAAGAAATGCTCGCTCACTTCGTTCGCTGCGCGTTCCGTCCCGAGTTCAAATCCACGCTGTGCTCTCTTTCCCGACGCCGA
ACTCGTCGCTTCGCTCCTCGGTTTGGCGTCGG spacer length: 118 repeater length: 27

37658   305391 AAAATATAGCGGGAGGTGGATTTGAAC 
ACCGATCTACGGGTTATGAGCCCGCCGGAATCTCCTGGCTATCCCATCCCGCTACTATCTCGTATCGTCTCCCCCTGATTAAGGGT
TGTGATTCGGTCGTCCTCTGTGGGTTCCTCTC

37659   
37660   
37661   crispr 5
37662   272330 GTTTCAGACGGACCCTTGTGGGATTGAAGC TGCGTCGTCCGGTGGCCGTCAATAAATGTCGCAAGG spacer 

length: 36 repeater length: 30
37663   272397 GTTTCAGACGGACCCTTGTGGGATTGAAGC TCCTACGACCTCGTCGGCGTCAACGGCTGGCCCG spacer 

length: 34 repeater length: 30
37664   272462 GTTTCAGACGGACCCTTGTGGGATTGAAGC CACCCTACAACAGGTGAAATCTACCAGACAAAAG spacer 

length: 34 repeater length: 30
37665   272527 GTTTCAGACGGACCCTTGTGGGATTGAAGC TCACCCAAGCGCAAGCAACAGCTGATCGAGGACCT spacer 

length: 35 repeater length: 30
37666   272593 GTTTCAGACGGACCCTTGTGGGATTGAAGC GCGACGGCGGCCAGTTCCGCGAGGGCGGGAAGGTC spacer 

length: 35 repeater length: 30
37667   272659 GTTTCAGACGGACCCTTGTGGGATTGAAGC TGCGAGTGTTGCGGGGAACCGACTCGGGTAGGCCA spacer 

length: 35 repeater length: 30
37668   272725 GTTTCAGACGGACCCTTGTGGGATTGAAGC ACGGTTTCGCTACCACCATCGCCACCAGCAACTGCC spacer 

length: 36 repeater length: 30
37669   272792 GTTTCAGACGGACCCTTGTGGGATTGAAGC GACGAGTATGCCAACCGGCTCGTGAGCGGGCG spacer 

length: 32 repeater length: 30
37670   272855 GTTTCAGACGGACCCTTGTGGGATTGAAGC TGGTAGGCGTCGTAGGTGTTCGTGGCGAGCGTGT spacer 

length: 34 repeater length: 30
37671   272920 GTTTCAGACGGACCCTTGTGGGATTGAAGC ACTCACTGGATTATGACCCCTACAACGAGGGCGTC spacer 

length: 35 repeater length: 30
37672   272986 GTTTCAGACGGACCCTTGTGGGATTGAAGC GGATCTCGATCGTTGTAGTATCCATAGCTGCTATAC spacer 

length: 36 repeater length: 30
37673   273053 GTTTCAGACGGACCCTTGTGGGATTGAAGC GAAGTAACGCAACTCCAGTGAGCGCTACTGAGAGCC spacer 

length: 36 repeater length: 30
37674   273120 GTTTCAGACGGACCCTTGTGGGATTGAAGC CCGATCACGCCCTGCCGATACTGGTAGTTCGCGAT spacer 

length: 35 repeater length: 30
37675   273186 GTTTCAGACGGACCCTTGTGGGATTGAAGC TCGTCGGCCGGCTCGTCGGCCGACGTGGACTTG spacer 

length: 33 repeater length: 30
37676   273250 GTTTCAGACGGACCCTTGTGGGATTGAAGC AGTAGGTCTAATGTCTCTCTGTCGTCTATCAGCCCC spacer 

length: 36 repeater length: 30
37677   273317 GTTTCAGACGGACCCTTGTGGGATTGAAGC GCTCTCCGGTGTCACAGGTCAGGTCACGGTCTCCG spacer 

length: 35 repeater length: 30
37678   273383 GTTTCAGACGGACCCTTGTGGGATTGAAGC ACGGACAAGTCATCCACCCGCCAGTATCTCCCGG spacer 

length: 34 repeater length: 30
37679   273448 GTTTCAGACGGACCCTTGTGGGATTGAAGC AAATACGATCCTGCGGTGACGCTACGTCCGGGGCAG spacer 

length: 36 repeater length: 30
37680   273515 GTTTCAGACGGACCCTTGTGGGATTGAAGC CAGATGTGGGGTCTGTGGCCACAGTCTAACATCTC spacer 

length: 35 repeater length: 30
37681   273581 GTTTCAGACGGACCCTTGTGGGATTGAAGC CCTGATAACGGACTCTTGTAGGTCCGTTAGGTCG spacer 

length: 34 repeater length: 30
37682   273646 GTTTCAGACGGACCCTTGTGGGATTGAAGC AAAAATGAGTGACGTAGACATTCGGCAAAATGCCG spacer 

length: 35 repeater length: 30
37683   273712 GTTTCAGACGGACCCTTGTGGGATTGAAGC CAGCAGCGAAACGAGCCGTCCGTCCTTTTGAGAC spacer 

length: 34 repeater length: 30
37684   273777 GTTTCAGACGGACCCTTGTGGGATTGAAGC GTCTAGCCCAGTCTGGTCGGGGTGGTCGGCAGGATCG spacer 

length: 37 repeater length: 30
37685   273845 GTTTCAGACGGACCCTTGTGGGATTGAAGC CACTCCTCATATGTCTGTTCGAGCAGCGGGACGT spacer 

length: 34 repeater length: 30
37686   273910 GTTTCAGACGGACCCTTGTGGGATTGAAGC ACCGTTGCCGCCGATCGGCAGCGAGCCGGTGATGTG spacer 

length: 36 repeater length: 30
37687   273977 GTTTCAGACGGACCCTTGTGGGATTGAAGC TCAAAGCGAGCCTCGAACGCGACGACGAAGATAT spacer 

length: 34 repeater length: 30
37688   274042 GTTTCAGACGGACCCTTGTGGGATTGAAGC 

TCCTCCTTGTACCCACGGTCTTGCCGATCCATCCCGGTTTCAGATGGACCCTTGTGGGATTGAAGCGACTGGCGTGTTGCCGTTCA
GGCCGGCGTTGATCCC spacer length: 102 repeater length: 30

37689   274175 GTTTCAGACGGACCCTTGTGGGATTGAAGC CTCAGCAGCAGTCAACGGCATTTTATACACCTTG spacer 
length: 34 repeater length: 30

37690   274240 GTTTCAGACGGACCCTTGTGGGATTGAAGC CACCCCTTCCGGGGAGACGAGGAAACCCCGGACG spacer 
length: 34 repeater length: 30



37691   274305 GTTTCAGACGGACCCTTGTGGGATTGAAGC GTCACGCTGTCTGACGATATGGCTGACCAGGTG spacer 
length: 33 repeater length: 30

37692   274369 GTTTCAGACGGACCCTTGTGGGATTGAAGC CGACGGCTTAAGAGGCCGTCGCTCTGCCAGACT
37693   
37694   
37695   crispr 6
37696   1671305 CCTGCTGAGCAGACGGCTGCTGTGCAGCTTGCTG 

AACGGGTTGCTGCTGTGCGACCGGCTGCTTGGCGATTGGCTGCTGAACGGGTGGCTGCTGTACGGCTTGCTGGGCGGTCGGTTGCT
GGGCGGCCGGCTGTTGAGCCGAT spacer length: 109 repeater length: 34

37697   1671449 CCTGCTGAGCAGACGGCTGCTGTGCAGCTTGCTG 
AACGGTCGGCTGCTGTGCGGCTTGCTGGGCGGCCGGCTGCTGGGCGGCCGGTTGCTGTGCGGCCGGTTGCTGTGCGGCCGGCTGCT
GAGCGACCGGTTGCTGAGCGGCCGGCTGCTGGGCGATCGGCTGTTGAGACGAT spacer length: 139 repeater 
length: 34

37698   1671623 CCTGCTGAGCAGACGGCTGCTGTGCAGCTTGCTG 
CGACACGGACGGCGACGGTCTCGACGACGGCTCCGAAGTATATACGCACGAGACGGGGCCGATGTCGGCCGATACAGACCACGATG
GACTCAACGACAGTACCGAGATCGAGATCCACGGAACAGACCCCACCTCGGCC

37699   
37700   
37701   crispr 7
37702   2937100 CGTTCGCAGCAAAACGGGCCGGAAGGGATTTGAACC 

TCGCCCAGACGTGCTCACTCGCTTCGTTCGCTGTGCGCGACTGGTCTGATTCAAATCTCTCGTGTCGTTTTCACTGCTCACTG 
spacer length: 83 repeater length: 36

37703   2937220 CGTTCGCAGCAAAACGGGCCGGAAGGGATTTGAACC 
TCGGTCAGAGCAAAGCTCTTCCCTGCTTCAAATCCTTCCGCGAAGCTCTCGGATTCTC spacer length: 58 
repeater length: 36

37704   2937315 CGTTCGCAGCAAAACGGGCCGGAAGGGATTTGAACC 
GGGTTATGAGCCCGCCGGAATCTCCTGGCTATCCCATCCCGCTACTATCTCGTATCGT

37705   
37706   
37707   crispr 8
37708   2126707 CTGATTCTCGACGAGCGACTCGGCTGAGGAAGCGAA GCGAGTCGCTGATTGGAGAATCCGCCGAGGAGAG 

spacer length: 34 repeater length: 36
37709   2126778 CTGATTCTCGACGAGCGACTCGGCTGAGGAAGCGAA GCGGGTCGCTGATTGGAGAATCCGCCGAGGAGAG 

spacer length: 34 repeater length: 36
37710   2126849 CTGATTCTCGACGAGCGACTCGGCTGAGGAAGCGAA TGCTCGCCGCAGGAATAGTCCATCCTGGATTCGA
37711   
37712   
37713   crispr 9
37714   1711346 GAAGTCGACGAGCTCGGGACGGATCCAGTGGTCGCCGA TACGGACGATGATGGTCTCGACGACGGTTC spacer 

length: 30 repeater length: 38
37715   1711415 GAAGTCGACGAGCTCGGGACGGATCCAGTGGTCGCCGA CACGGACGAGGACGGTCTCGACGACGGTTC spacer 

length: 30 repeater length: 38
37716   1711484 GAAGTCGACGAGCTCGGGACGGATCCAGTGGTCGCCGA CGGACTCGAAGTCTCGCTGGGCGCGGTACT
37717   
37718   
37719   crispr 10
37720   478557 TCGCTTTCGAGGACCGCTCACTTCGTTCGCGCCCCTCGC 

TCCCTACGGACTCAATCTCTGACGATCTCGCGGGAAGAGAGGAAGACGGTCCTGCGAGACTCACCCTGTTCGTCTCGCTGGCTCCC
AGGTTTGTCGCTGCTCGCGTGTCGCTTCGCTCCCG spacer length: 121 repeater length: 39

37721   478718 TCGCTTTCGAGGACCGCTCACTTCGTTCGCGCCCCTCGC 
CCCCTACGGACTCAATCTCTGACGATCTCGCGGGAAGAGAGGAAGACAGTCCTGCGAGACTCACTCTGTTCGTCTCGCTGGCTCTC
AGGTTTGTCGCTGCTCGCGTGTCGCTTCGCTCCCG spacer length: 121 repeater length: 39

37722   478879 TCGCTTTCGAGGACCGCTCACTTCGTTCGCGCCCCTCGC 
GTCGCTACGCTCCCGCTCGCAAAAACGAGACCCCTCGCTTCGCTCGGCGTCTCGCTTAGTCCGCGCTCGCCGTCTGTCCACCGACC
ACGTCGATCTCGCCCTCGTCGAGCTCCTGTTCGAT

37723   
37724   
37725   crispr 11
37726   104369 CTCGCAAAAACGAGACCCCTCGCTTCGCTCGGCATGCCCT 

TCGCTGCTCGCGTGTCGCTACGCTCCCGCTCGCAAAAACGAGACCCCTCGCTTCGCTCGGCGCGCCCTTCGCTGCTCGCGTGTCGC
TACGCTCCC spacer length: 95 repeater length: 40

37727   104505 CTCGCAAAAACGAGACCCCTCGCTTCGCTCGGCATGCCCT TCGCTGCTCGCGTGTCGCTACGCTCCC spacer 
length: 27 repeater length: 40

37728   104573 CTCGCAAAAACGAGACCCCTCGCTTCGCTCGGCATGCCCT ACTCGGGTAGGCCAGGTTTCAGACGGA
37729   
37730   
37731   crispr 12
37732   1513139 GGGCTCGAATCCACTCCGTCGACGATTCCGCGGCTCGCGA 

GTTTGCGAGCCGCAGGAATAGTCCATCCTGGATATCGAACCGGAGCAAGACGGTCGCTCACTACGTTCGCGCTGCGACTTGC 
spacer length: 82 repeater length: 40

37733   1513262 GGGCTCGAATCCACTCCGTCGACGATTCCGCGGCTCGCGA 



GTTTGCGAGCCGCAGGAATAGTCCATCCTGGATATCGAACCGGAGCAAGACGGTCGCTCACTACGTTCGCGCTGCGACTTAC 
spacer length: 82 repeater length: 40

37734   1513385 GGGCTCGAATCCACTCCGTCGACGATTCCGCGGCTCGCGA 
AATCTCTGACGATCTCGTGGGAAGAGAACGGCTTCGCGGATGTTGCCGAGACCGAGCATCGTCATGATGAGGCGTTCGCCGC

37735   
37736   
37737   crispr 13
37738   2200708 GTCCGAGCACTCAGATCGGCGTGTCGTGCTCGGACTCGAA 

GTGCCAGCAGACTGCGTCTCCTGTTGTCTCGCTCGCTTCGCTCGCGAGACTCTCCGAATTACT spacer length: 63 
repeater length: 40

37739   2200812 GTCCGAGCACTCAGATCGGCGTGTCGTGCTCGGACTCGAA 
GTGCCAGCAGACTGCGTCTCCCGTTGTCTCGCTCGCTTCGCTCGCGAGACTCTTCGAATTACT spacer length: 63 
repeater length: 40

37740   2200916 GTCCGAGCACTCAGATCGGCGTGTCGTGCTCGGACTCGAA 
TTAGGTAGCCTGAGGGGCGGGTACGAGCCGGTACCAGCGGTCCGGACGAGAATCGTCGATTCC

37741   
37742   
37743   GCA_009392915.1_ASM939291v1_genomic.fna(findCrispr):
37744   START       REPEAT                           

SPACER                                             
37745   crispr 1
37746   487070 AATTATCAACTTTATCTAAA GGAACTTCTTTTTTAGAAATATTA spacer length: 24 repeater 

length: 20
37747   487115 AATTATCAACTTTATCTAAA GGAACTTCTTTTTTAGAAATATTA spacer length: 24 repeater 

length: 20
37748   487160 AATTATCAACTTTATCTAAA GGAACTTCTTTTTTAGAAATATCT spacer length: 24 repeater 

length: 20
37749   487205 AATTATCAACTTTATCTAAA CTTTTTTGTTTCTTTCCTTCTTCT
37750   
37751   
37752   crispr 2
37753   577274 AGTTACATTTGAAACATCCCA 

TGCACTAATATCTTGATCAAAACAAATATCAGAAATACTAAAGAAACATTGAAACATTCTGTTCATATTTGTAACATTTGAAACAT
CCCACATACTTATATTTTGATTAAATGAATAATTATTATAAAACATAGAAGACATAT spacer length: 143 
repeater length: 21

37754   577439 AGTTACATTTGAAACATCCCA ATTATTCAATGGTTGATTAAATCTAGTACATCTAAACATTGCAGCCATAT 
spacer length: 50 repeater length: 21

37755   577511 AGTTACATTTGAAACATCCCA TTTTTGTTTCTTTCCTTCTTCTTTTCTGCCCTTTATTTTTAACTTAAAAA
37756   
37757   
37758   crispr 3
37759   772559 GTGTCGTGGGTTCAAATCCCACCG 

GATTCACTTTCTATTATTTTTTATTTTAAAATAATTATTAGGGCTCGTAGCTCAGTCTGGTAAGAGCACTGGACTCTTAATCCA 
spacer length: 84 repeater length: 24

37760   772668 GTGTCGTGGGTTCAAATCCCACCG 
AGCTCACTTCCTTAATACTTTAAAAAATAATGGTTCCGTAGCTCAGCCTGGGAGAGCAATAGGCTGAAGACCTA spacer 
length: 74 repeater length: 24

37761   772767 GTGTCGTGGGTTCAAATCCCACCG 
TTCTTTTCTGCCCTTTATTTTTAACTTAAAAAACTAAAAAAACTATTTTTTTTAATTTTACAACTCTTTTTAAA

37762   
37763   
37764   crispr 4
37765   486982 TTATCAACTTTATCTAAAGGAACT 

TCTTTTTTAAAAATATTAGAATTATCAACCTTATCTAAAGGAACTTCTTTTTTAGAAATATTAGA spacer length: 65 
repeater length: 24

37766   487072 TTATCAACTTTATCTAAAGGAACT TCTTTTTTAGAAATATTAGA spacer length: 20 repeater 
length: 24

37767   487117 TTATCAACTTTATCTAAAGGAACT TCTTTTTTAGAAATATTAGA spacer length: 20 repeater 
length: 24

37768   487162 TTATCAACTTTATCTAAAGGAACT TGTTTCTTTCCTTCTTCTTT
37769   
37770   
37771   crispr 5
37772   531192 TTAAATCAATCTTATCTGAAAGATC 

AGTATTAACTGTGTTTAAAAGATTTGAAAGAGTTGTTGTTGAAAGAGAAATATTTGTATTTATCTCTTCACCTGTCTCTTCTAAAT
TTGCATTTAAACTTAAATTAACATTTGTAAGTTGATCAGATAATTGATTAAAT spacer length: 139 repeater 
length: 25

37773   531357 TTAAATCAATCTTATCTGAAAGATC 
TGTATTAACTGTGTTTAAAAGATTTGAAAGAGTAGTTGTTGAAAGAGAAATATTTGTATTAATCTCTTCTCCAGTCTCATCTAAAT
TTGCATTTAAACTTAAACTTACATTTGTAAGTTGATTAGATAATTCTGTAAAC spacer length: 139 repeater 
length: 25



37774   531522 TTAAATCAATCTTATCTGAAAGATC 
CTTTTCTGCCCTTTATTTTTAACTTAAAAAACTAAAAAAACTATTTTTTTTAATTTTACAACTCTTTTTAAATATTTTGTATATAT
AGATTTAATACTAATGAAATTGCTTTTTAACCTATTAAGCAATCAATTTAGCT

37775   
37776   
37777   crispr 6
37778   232491 TGTAAGGAAAACTTTTTTGTTTCTTTCCTTCTTCTTTTCT GCCCTTTAATTATAAAAATACTTATTAAAAAAAAGA 

spacer length: 36 repeater length: 40
37779   232568 TGTAAGGAAAACTTTTTTGTTTCTTTCCTTCTTCTTTTCT GCCCTTTATTAAAAAATACTTATTAAAAAAAAGA 

spacer length: 34 repeater length: 40
37780   232643 TGTAAGGAAAACTTTTTTGTTTCTTTCCTTCTTCTTTTCT TTTTCTGCCCTTTATTTTTAACTTAAAAAACTAA
37781   
37782   
37783   GCA_009601705.1_ASM960170v1_genomic.fna(findCrispr):
37784   START       REPEAT                           

SPACER                                             
37785   crispr 1
37786   708882 AAGGCTATACAAGATTTGCA 

AAAGGCTGTTAATGAGCATTCTGAAGCAATAAGGGGTCTTCAAATTGCCGTAAATGAAAACACGAAAGCTATACAAGATTTGCAAA
AGACAGTCGATGAGCACACAAAGGCAATACAAGAGCTACAGAAATCTGTAAACGAGCATAC spacer length: 147 
repeater length: 20

37787   709050 AAGGCTATACAAGATTTGCA GAAGGCAGTTATCGAGCACTC spacer length: 21 repeater length: 
20

37788   709092 AAGGCTATACAAGATTTGCA AGCGAAATTGGAGGAGAGTAC
37789   
37790   
37791   crispr 2
37792   937689 CTAA TCTCTTATAGAATTGAAAGCAAATTGAAAAATAATGTCTTCAATTGTGATTTGGCCTTT spacer 

length: 59 repeater length: 4
37793   937753 CTAA TCTCTTATAGAATTGAAAGTTTCTAACTGTACGATTTCATTAATTCCGTCCGAAACCT spacer 

length: 58 repeater length: 4
37794   937816 CTAA TCTCTTATAGAATTGAAAGGGTCTAGGGCATCGAAGATACTGGCTATCGTGGGTACGTCT spacer 

length: 60 repeater length: 4
37795   937881 CTAA ACATGATGAAAGAATAGCGAAATTGGAGGAGAGTACGAGGAAGTTGGAGCAAGCTGTACA
37796   
37797   
37798   crispr 3
37799   1168619 TTTAAGTCCTCTTTCGTAGC 

CATCGCCTTTAGATCCTCCTTTGTAGCCATCACGCTCTTAATTTCCTCCACAGCCCTATCCAGCCTATCAACGTCTTGCTTCGTAG
CCATCGA spacer length: 93 repeater length: 20

37800   1168733 TTTAAGTCCTCTTTCGTAGC 
CATCGCCTTTAGATCCTCCTTTGTAGCCATCACGCTCTTAATTTCCTCCACAGCCCTATCCAGCCTATCAACGTCTTGCTTCGTAG
CCATCACGCTCTTAATTTCATTAATATCCTTTTCTAGACT spacer length: 126 repeater length: 20

37801   1168880 TTTAAGTCCTCTTTCGTAGC 
CGAAATTGGAGGAGAGTACGAGGAAGTTGGAGCAAGCTGTACAAGAACTTATTGAGGCCCAAAAGAGAAGTGATGAAAGATTGAGT
AAATTAGAGGAGGTAACTATGAAGTTAGTTGAATCCCAAC

37802   
37803   
37804   crispr 4
37805   990840 GTTGCTCAGTGAATTAGGGTA GTACGTGCTGGTTCTGCGGTAGATCTCTGGGTCCATAATTAT spacer 

length: 42 repeater length: 21
37806   990904 GTTGCTCAGTGAATTAGGGTA GTACATATGAAATTGATTTTGTAGTTGTTTCTAACACCTATTC spacer 

length: 43 repeater length: 21
37807   990969 GTTGCTCAGTGAATTAGGGTA AAATTGGAGGAGAGTACGAGGAAGTTGGAGCAAGCTGTACAAG
37808   
37809   
37810   crispr 5
37811   779301 AGAAGCTACGTGGACAAGAAGTT 

CGAGGAATTAAGAACATATACTGACAAGAAGTTTGAAGAGACTAATAAGAAAGTTGAGGACTT spacer length: 63 
repeater length: 23

37812   779388 AGAAGCTACGTGGACAAGAAGTT 
TGAAGAGACTAATAAGAGGTTCGAGGAGACTAACAAGAAGTTCGAAGATCTTAAAAGTTATGTTGATACTAAATTCGAGGAGTCGA
GAGCTTATACGGATAAAAAATTTGAGGAGACTAATAAGAGGTTCGAGGAAATGGACAAGAAGTTTGAGGACCT spacer 
length: 159 repeater length: 23

37813   779571 AGAAGCTACGTGGACAAGAAGTT 
AGTACGAGGAAGTTGGAGCAAGCTGTACAAGAACTTATTGAGGCCCAAAAGAGAAGTGATGAAAGATTGAGTAAATTAGAGGAGGT
AACTATGAAGTTAGTTGAATCCCAACTGGCTATGCAAAATGAGATTAGAGAATTAAGAAAAGCTTTGGGGAGT

37814   
37815   
37816   crispr 6
37817   976732 ATAAATCCACAAAGGAATTGAAAG TTTAACGTTTCAGTGCAACACATATTTCAGTCAGCCCTC spacer 



length: 39 repeater length: 24
37818   976796 ATAAATCCACAAAGGAATTGAAAG ATTGCATTGGCAAAACTTGTGCTAGGTGTTATTCTCAACT spacer 

length: 40 repeater length: 24
37819   976861 ATAAATCCACAAAGGAATTGAAAG GACTTTTTTGCCATCACATTCTTTTGTTGGGTACAGCAT spacer 

length: 39 repeater length: 24
37820   976925 ATAAATCCACAAAGGAATTGAAAG ATCTGAATACTTCTAGTATTTTCTTCCAATCTCTTTATA
37821   
37822   
37823   crispr 7
37824   929235 CTTTCAATTCTATAAGAGATTAGC ACAGAATGAGATAGCATCGAAAATCATCCAGCTCAAAG spacer 

length: 38 repeater length: 24
37825   929298 CTTTCAATTCTATAAGAGATTAGC AAAAGAACGCCAGGGAAGTGCAACTATATTCAACGAGTA spacer 

length: 39 repeater length: 24
37826   929362 CTTTCAATTCTATAAGAGATTAGC CGTTTATAAATGCGTCTGAGATGATTGCGAGAACTATTG spacer 

length: 39 repeater length: 24
37827   929426 CTTTCAATTCTATAAGAGATTAGC TAGGGTCAATACTGATAATATCGAGAGCTGAAATTATAC spacer 

length: 39 repeater length: 24
37828   929490 CTTTCAATTCTATAAGAGATTAGC AAAATAGTGCACTTGTCGGGGAGATTGAGTCATTGGAA spacer 

length: 38 repeater length: 24
37829   929553 CTTTCAATTCTATAAGAGATTAGC CTTCACCACCTTTTAGCTGTGGCCCAAGGCGTTTGATGT spacer 

length: 39 repeater length: 24
37830   929617 CTTTCAATTCTATAAGAGATTAGC GAAATGAATTTTAAACACTTAGGTATGATTTTACTTATAA spacer 

length: 40 repeater length: 24
37831   929682 CTTTCAATTCTATAAGAGATTAGC AGAATGGTACAATAGCATCAAAGGCAAACGATTAATGCTAA spacer 

length: 41 repeater length: 24
37832   929748 CTTTCAATTCTATAAGAGATTAGC CAAAGCCTTTTCTCAGAGATTTACAACCAGCTAATTCAGA spacer 

length: 40 repeater length: 24
37833   929813 CTTTCAATTCTATAAGAGATTAGC TTGCTGGAGTAATGTATATGATATGAAAGTAGAAAGTAA spacer 

length: 39 repeater length: 24
37834   929877 CTTTCAATTCTATAAGAGATTAGC TAACATTTGCTTTGTTAGGATTGTTTATTTGTAAGGAAG spacer 

length: 39 repeater length: 24
37835   929941 CTTTCAATTCTATAAGAGATTAGC GCCGTCTGGTATTGTACAAACTGCTCCGTTAACTTATT spacer 

length: 38 repeater length: 24
37836   930004 CTTTCAATTCTATAAGAGATTAGC AAGGAAGTAACGATGATCGTACAGGGTTAGACGCTTTCT spacer 

length: 39 repeater length: 24
37837   930068 CTTTCAATTCTATAAGAGATTAGC AATATTGGTCAGTCTCGGAGTAATTGTAGGAGTATATC spacer 

length: 38 repeater length: 24
37838   930131 CTTTCAATTCTATAAGAGATTAGC TTGTGGCGTTGTAAGCTTGGTCGGAGTCAGCATAACAT spacer 

length: 38 repeater length: 24
37839   930194 CTTTCAATTCTATAAGAGATTAGC ATTACGCTCTAGCTTCAAGTCAAGATAGTAGTGTTGTTTTTTG spacer 

length: 43 repeater length: 24
37840   930262 CTTTCAATTCTATAAGAGATTAGC AAAGGAATTGGAAGAGAAAGTCTCAAAATTGAATGAGTTG spacer 

length: 40 repeater length: 24
37841   930327 CTTTCAATTCTATAAGAGATTAGC GAAACAGAAAAAGAGGAGGAAACAGCGTCTGAAAATGAA spacer 

length: 39 repeater length: 24
37842   930391 CTTTCAATTCTATAAGAGATTAGC TTACCAAGGTTTCGCCCTTAAGTTGCAGAGACATCTAAA spacer 

length: 39 repeater length: 24
37843   930455 CTTTCAATTCTATAAGAGATTAGC ACGGCAAAAGTTCCGTTAGGACCTAGTTTATTCCATGAAACT spacer 

length: 42 repeater length: 24
37844   930522 CTTTCAATTCTATAAGAGATTAGC TTGGCAATAAAGGAAATTGAAGGCCAGCTGGATAATATT spacer 

length: 39 repeater length: 24
37845   930586 CTTTCAATTCTATAAGAGATTAGC GTGCCGTTCGAAGAGTTAGGAGTTGGAACAACTTCAGTTT spacer 

length: 40 repeater length: 24
37846   930651 CTTTCAATTCTATAAGAGATTAGC ATAGCATCAGTATTAGATGGCATTGCTAGCACCTATCTTG spacer 

length: 40 repeater length: 24
37847   930716 CTTTCAATTCTATAAGAGATTAGC CTCGCTATTCTGTGCAAAAGTGTTAGATGAGAGCAAAG spacer 

length: 38 repeater length: 24
37848   930779 CTTTCAATTCTATAAGAGATTAGC ACAAGTATGGGTACCAAGCCCACAAAAAGCAGTTGAAAG spacer 

length: 39 repeater length: 24
37849   930843 CTTTCAATTCTATAAGAGATTAGC TTTCGACAGAACAACTACCGACAAGTTGTGGCTTTCAA spacer 

length: 38 repeater length: 24
37850   930906 CTTTCAATTCTATAAGAGATTAGC AGAATATGAAGAAACGCCATGGTTCCTTCAGCTTAGTGA spacer 

length: 39 repeater length: 24
37851   930970 CTTTCAATTCTATAAGAGATTAGC CTACGTTTTGTCGTTGCCGTTGCGGGCGTGGATGAAGCAA spacer 

length: 40 repeater length: 24
37852   931035 CTTTCAATTCTATAAGAGATTAGC CGACCTCATACGTTTTCTCGTAGTACTCTAATGGCGATA spacer 

length: 39 repeater length: 24
37853   931099 CTTTCAATTCTATAAGAGATTAGC AAAAAGCTAAGGGGGAAGAACAGTGAAAATAATTGAGT spacer 

length: 38 repeater length: 24
37854   931162 CTTTCAATTCTATAAGAGATTAGC AATATTGCACTAGGTGTGGTGAAAAATTCGCAACTG spacer length: 

36 repeater length: 24



37855   931223 CTTTCAATTCTATAAGAGATTAGC GTATTGCAAATAAATGCAGTACCCAATAACGGCCTGAT spacer 
length: 38 repeater length: 24

37856   931286 CTTTCAATTCTATAAGAGATTAGC AAAAATGAACCGGCAGAAGAACAAGTACCCGAAGAAGAA spacer 
length: 39 repeater length: 24

37857   931350 CTTTCAATTCTATAAGAGATTAGC TGGTGCAATAACCCCACCTATTACGAGACCGCTGATTACC spacer 
length: 40 repeater length: 24

37858   931415 CTTTCAATTCTATAAGAGATTAGC AGAGTAATTCGGCACTTGCTTTTGTCCAGCCATAAACTGAGG spacer 
length: 42 repeater length: 24

37859   931482 CTTTCAATTCTATAAGAGATTAGC GTCAAGTCCTTCAGGAACAAAGATTCCAAATACTCATT spacer 
length: 38 repeater length: 24

37860   931545 CTTTCAATTCTATAAGAGATTAGC AAGGCATTGTTCGTGGAATATTGGCTGGGCTCACAGGAA spacer 
length: 39 repeater length: 24

37861   931609 CTTTCAATTCTATAAGAGATTAGC CTGTAGTGTTGCCATGTTTATCCCTAGTTATCGTTCTCAC spacer 
length: 40 repeater length: 24

37862   931674 CTTTCAATTCTATAAGAGATTAGC CAATTTATATGCAGTGATGGGTTGCAACAACGATTTTGTT spacer 
length: 40 repeater length: 24

37863   931739 CTTTCAATTCTATAAGAGATTAGC GCGTATCAGTATTCGCAAAACGCAAAGAACGCACTTCTCA spacer 
length: 40 repeater length: 24

37864   931804 CTTTCAATTCTATAAGAGATTAGC GTAAATCTGGCATGGGCCTGTTGCCCACGCATATATGTTC spacer 
length: 40 repeater length: 24

37865   931869 CTTTCAATTCTATAAGAGATTAGC TTAACAAACTAACTAGGTTAGTAAATAGTATCTTTATCG spacer 
length: 39 repeater length: 24

37866   931933 CTTTCAATTCTATAAGAGATTAGC ATATCTCTTTGAAAGATAATTTGCCGTTGTATAATCAGA spacer 
length: 39 repeater length: 24

37867   931997 CTTTCAATTCTATAAGAGATTAGC CCAAAGGCCGAAGAGCAACTTGTGCGATATGCCATAA spacer length: 
37 repeater length: 24

37868   932059 CTTTCAATTCTATAAGAGATTAGC CATTCAGCTTCTTCTGCATAGCTTGTGACAATCCATAC spacer 
length: 38 repeater length: 24

37869   932122 CTTTCAATTCTATAAGAGATTAGC TTAACGTCCTCTATATCTTGAAATTTATATATTAATAA spacer 
length: 38 repeater length: 24

37870   932185 CTTTCAATTCTATAAGAGATTAGC ATCGAAAAAGATGATATAGCGAGAGAAGTTTACGAGTAT spacer 
length: 39 repeater length: 24

37871   932249 CTTTCAATTCTATAAGAGATTAGC TGCCACTGGATTTACTGAAATTGGAGCTTCGATAGG spacer length: 
36 repeater length: 24

37872   932310 CTTTCAATTCTATAAGAGATTAGC ACAAATTTTAGAGCAAGTTCAAGCGGCGTTAGGCAGAA spacer 
length: 38 repeater length: 24

37873   932373 CTTTCAATTCTATAAGAGATTAGC GTGGCATATGCGGTGGTGAATGGTGGAACAGCATCATTAC spacer 
length: 40 repeater length: 24

37874   932438 CTTTCAATTCTATAAGAGATTAGC ACTTAACGTAACTGAATCCCAAGTTTCTGAAAACGTAG spacer 
length: 38 repeater length: 24

37875   932501 CTTTCAATTCTATAAGAGATTAGC TAAACATTAGCTACTAATATATCATTAGGTCCTACAGTGT spacer 
length: 40 repeater length: 24

37876   932566 CTTTCAATTCTATAAGAGATTAGC TTCAAACAGAAAGACGTAGTCAAATGCATTGTCACGAA spacer 
length: 38 repeater length: 24

37877   932629 CTTTCAATTCTATAAGAGATTAGC AATGAGAAAGAAAAGGGGTTGGGGATATGACCCTAATAT spacer 
length: 39 repeater length: 24

37878   932693 CTTTCAATTCTATAAGAGATTAGC TCTCCTATGTATGCCGCAAAATGATAATAGCCTCTTT spacer length: 
37 repeater length: 24

37879   932755 CTTTCAATTCTATAAGAGATTAGC ACAGATAGTATGCGCCTTTATACCCTCTTTGCCACGAAA spacer 
length: 39 repeater length: 24

37880   932819 CTTTCAATTCTATAAGAGATTAGC ACTTTTGAATGGTCTTGTTCTGGTTTATGTGAGGATACTG spacer 
length: 40 repeater length: 24

37881   932884 CTTTCAATTCTATAAGAGATTAGC ACTTCTGTTCATGCTGGAAAGACAGTAGAAATACAGGGTA
37882   
37883   
37884   crispr 8
37885   938009 GCTAATCTATTATAGAATTGAAAG TTAATACCCGCTACAAGCTTATAATCATCAGTTACGATT spacer 

length: 39 repeater length: 24
37886   938073 GCTAATCTATTATAGAATTGAAAG AATGCTTTAACACTTCAATATCATCATCACCCACATTGAA spacer 

length: 40 repeater length: 24
37887   938138 GCTAATCTATTATAGAATTGAAAG 

ATTTATTATATTGCGCACGCAATCCCGCGTGAAATTGAAAGAGGCTAATCTATTATAGAATTAAAAGCTACGTAAATTGGGTCAGC
CTCTGTCAATGCCGGTTGCCCAGCTA spacer length: 112 repeater length: 24

37888   938275 GCTAATCTATTATAGAATTGAAAG ATTTTTAGCGTATTGCAAATACGTTGACTGTAAATCG spacer length: 
37 repeater length: 24

37889   938337 GCTAATCTATTATAGAATTGAAAG GTGTCTCGTCTCTTGTTATTGTTGTGTCAAGCGCCACA spacer 
length: 38 repeater length: 24

37890   938400 GCTAATCTATTATAGAATTGAAAG TGGGTGGGTGTTTCTTCTGTACGTTGAATTTTTCTCA spacer length: 
37 repeater length: 24

37891   938462 GCTAATCTATTATAGAATTGAAAG TTTATTATGCCATACGCTATATCAAGCCAATAAGTTGTC spacer 
length: 39 repeater length: 24



37892   938526 GCTAATCTATTATAGAATTGAAAG TTGACAGACAAGATCGTTGACAATAAATTCTTCATCTTC spacer 
length: 39 repeater length: 24

37893   938590 GCTAATCTATTATAGAATTGAAAG ATTATCAGCATCATTAGGTCTGGCCCACTCCCCACCCTA spacer 
length: 39 repeater length: 24

37894   938654 GCTAATCTATTATAGAATTGAAAG GATTTAGTCTGCTCATTAGGTTCAAAGTCGTAAAAAAC spacer 
length: 38 repeater length: 24

37895   938717 GCTAATCTATTATAGAATTGAAAG AACACGCTTGTGATGAACGCATCTATTGCTGTAATTTGTGC spacer 
length: 41 repeater length: 24

37896   938783 GCTAATCTATTATAGAATTGAAAG ATTATAATCTTTGACAATTTCTTTCTCACATTCAAATCCA spacer 
length: 40 repeater length: 24

37897   938848 GCTAATCTATTATAGAATTGAAAG AAAAATGTCAACTATGGAGGAAATTATGCCAATAAAG spacer length: 
37 repeater length: 24

37898   938910 GCTAATCTATTATAGAATTGAAAG CAGCCTAACCCCAACTATCCGTTTACATTTTCTGTCAT spacer 
length: 38 repeater length: 24

37899   938973 GCTAATCTATTATAGAATTGAAAG AACAGAAAGACGAAAACAATAATCACTAACAAAAAAAGCT spacer 
length: 40 repeater length: 24

37900   939038 GCTAATCTATTATAGAATTGAAAG GTCCCTGGGGGGCCATGTAACAGAACAATCTGAAATGGAT spacer 
length: 40 repeater length: 24

37901   939103 GCTAATCTATTATAGAATTGAAAG GAATTATCGGATGAACCTGAACTATCACCAGAACCGGACCCA spacer 
length: 42 repeater length: 24

37902   939170 GCTAATCTATTATAGAATTGAAAG TTTAATGTACTACCAGCGTATGCTTTTTGAGATGTACT spacer 
length: 38 repeater length: 24

37903   939233 GCTAATCTATTATAGAATTGAAAG ACGGCAAATTACGTTTATGAAACGCATAGATATTCATTCG spacer 
length: 40 repeater length: 24

37904   939298 GCTAATCTATTATAGAATTGAAAG TTCACCATTATTGTGTTCTCTTGCTTCTGATAACTC spacer length: 
36 repeater length: 24

37905   939359 GCTAATCTATTATAGAATTGAAAG TCAGCAGCGGCAATAAGGCAATTAATAATAGATAACTTC spacer 
length: 39 repeater length: 24

37906   939423 GCTAATCTATTATAGAATTGAAAG ATAATTTACACTAACTTTACACTAACACACACGGCG spacer length: 
36 repeater length: 24

37907   939484 GCTAATCTATTATAGAATTGAAAG GTCATCTGCAAGATTACAAAACGTAAAACAAAAAATAGC spacer 
length: 39 repeater length: 24

37908   939548 GCTAATCTATTATAGAATTGAAAG ATACTGTAGCTGATGCAGCTGTACCTGTAGCCGCACTAC spacer 
length: 39 repeater length: 24

37909   939612 GCTAATCTATTATAGAATTGAAAG TAAGTCCAGCTGGTTGAATCAATGCTGATCCACTTCC spacer length: 
37 repeater length: 24

37910   939674 GCTAATCTATTATAGAATTGAAAG TAATTTATCAACCGTCTGTTATTTTTCTGGTTTCGTGGTG spacer 
length: 40 repeater length: 24

37911   939739 GCTAATCTATTATAGAATTGAAAG ATCTAATGAATTACAGTTGGAAGGTAGAAAGCACAGGTAGC spacer 
length: 41 repeater length: 24

37912   939805 GCTAATCTATTATAGAATTGAAAG ACAGTTTGTCAATGTCGTGAAGGAGAAGTTCTGGTATTT spacer 
length: 39 repeater length: 24

37913   939869 GCTAATCTATTATAGAATTGAAAG AATTTTCAGTTTCTACGGTGTACCAAAAAGCGATATTGAC spacer 
length: 40 repeater length: 24

37914   939934 GCTAATCTATTATAGAATTGAAAG AGTAACGACTCAATGTTGTATCCAAATTCTCTCCTAATA spacer 
length: 39 repeater length: 24

37915   939998 GCTAATCTATTATAGAATTGAAAG TCGTATTTGCTGTCCCTAATCCTAACGCTATAGTACT spacer length: 
37 repeater length: 24

37916   940060 GCTAATCTATTATAGAATTGAAAG TAAAAGCATCTATTTGGAAACTCTTGCTTTAGCTAATTC spacer 
length: 39 repeater length: 24

37917   940124 GCTAATCTATTATAGAATTGAAAG AGTATCAGCTAATGTGAGTTTGTTATTGTTGTTCTGCT spacer 
length: 38 repeater length: 24

37918   940187 GCTAATCTATTATAGAATTGAAAG CAGCGGTGCCTTCATTTTTCAAAACTCATTCTCTTCA spacer length: 
37 repeater length: 24

37919   940249 GCTAATCTATTATAGAATTGAAAG AATGTGTCATTCCCAACGCTTACTGTAACAGATAAAT
37920   
37921   
37922   crispr 9
37923   953861 GTAACAACGAAAAGAAACTAAAAC CGTAGGTGCATGATTCTTCTGGGTCTAAGTAGCC spacer length: 34 

repeater length: 24
37924   953920 GTAACAACGAAAAGAAACTAAAAC AAAGTATTTGCCAAAACGCGGAGCAAGTAACGA spacer length: 33 

repeater length: 24
37925   953978 GTAACAACGAAAAGAAACTAAAAC TCCTTTGACCGGCTGGAATAGGTGGGTCTGCCA spacer length: 33 

repeater length: 24
37926   954036 GTAACAACGAAAAGAAACTAAAAC TTGTAACCTTTGGACAGAACAGCACTTAGCCTA spacer length: 33 

repeater length: 24
37927   954094 GTAACAACGAAAAGAAACTAAAAC GATGTTCATTGTCACTCACTGAAGCTTTAAAATAA spacer length: 

35 repeater length: 24
37928   954154 GTAACAACGAAAAGAAACTAAAAC AGCTATCGCTAATTTCTTACAAAAGTATGCTGAT spacer length: 34 

repeater length: 24
37929   954213 GTAACAACGAAAAGAAACTAAAAC TCTTTGTTATTGGCGACTTAAATAGCGGAAACAA spacer length: 34 



repeater length: 24
37930   954272 GTAACAACGAAAAGAAACTAAAAC TTGAGCCGGCTGAGCAAAAATAATAGCGTCTT spacer length: 32 

repeater length: 24
37931   954329 GTAACAACGAAAAGAAACTAAAAC GAACTGAGTTCACTACTCTGTGTGCTACGTTCCA spacer length: 34 

repeater length: 24
37932   954388 GTAACAACGAAAAGAAACTAAAAC TATTGCGCGCACCTTTTTGCGGTGTCGGCTCC spacer length: 32 

repeater length: 24
37933   954445 GTAACAACGAAAAGAAACTAAAAC AAATTAAAATATGATTTCCAAATATAAATATATT spacer length: 34 

repeater length: 24
37934   954504 GTAACAACGAAAAGAAACTAAAAC TCTAAGAAGCTTACTATATCTTTTAGCCCAATAG spacer length: 34 

repeater length: 24
37935   954563 GTAACAACGAAAAGAAACTAAAAC GTTAGCTAGTACAATAGATGCAGTTCCTATCGTG spacer length: 34 

repeater length: 24
37936   954622 GTAACAACGAAAAGAAACTAAAAC TGGGGGAATGTTGGGGATCAAGGTATATTGTA spacer length: 32 

repeater length: 24
37937   954679 GTAACAACGAAAAGAAACTAAAAC CTACCAGCAATACACGAGGCACACCATTCTCCA spacer length: 33 

repeater length: 24
37938   954737 GTAACAACGAAAAGAAACTAAAAC ACACTCTTGCCAGCGTACATACTCTCCTCTATC spacer length: 33 

repeater length: 24
37939   954795 GTAACAACGAAAAGAAACTAAAAC GTACGCCAAATAAATGTAACCATTTTGTATGCCTTC spacer length: 

36 repeater length: 24
37940   954856 GTAACAACGAAAAGAAACTAAAAC TATATTCCTGCATTTTCTATCCGATATTGGACA spacer length: 33 

repeater length: 24
37941   954914 GTAACAACGAAAAGAAACTAAAAC TTACAAAGTTTTACGATGCTTACGTACAGCAGTGTGGG spacer 

length: 38 repeater length: 24
37942   954977 GTAACAACGAAAAGAAACTAAAAC ACCTCTACCTCATCATATCTACGGCCAACTTTAACA spacer length: 

36 repeater length: 24
37943   955038 GTAACAACGAAAAGAAACTAAAAC TAATTGCACTTTCTTTAGATTTGAGTAACATTATAA spacer length: 

36 repeater length: 24
37944   955099 GTAACAACGAAAAGAAACTAAAAC TATGAACTAGAGATTATTCAAGGTGCAGGATAAA spacer length: 34 

repeater length: 24
37945   955158 GTAACAACGAAAAGAAACTAAAAC TTCACCCAAGTATATAATGAGAATATAAAATATA spacer length: 34 

repeater length: 24
37946   955217 GTAACAACGAAAAGAAACTAAAAC CTGGTGGTGGTGGATGAGCACACTTTACACG spacer length: 31 

repeater length: 24
37947   955273 GTAACAACGAAAAGAAACTAAAAC CCAGGGCTACATAACTACACTAAGGGGGCTTAAC spacer length: 34 

repeater length: 24
37948   955332 GTAACAACGAAAAGAAACTAAAAC GAATTTGCTATCCTATTTATTGTTGGCTTATTCT
37949   
37950   
37951   crispr 10
37952   967719 GTTTTAGTTTCTTTTCGTTGTTAC AATCGCTAGAGAAGTCGTGGGGAGAGTGTTATGA spacer length: 34 

repeater length: 24
37953   967778 GTTTTAGTTTCTTTTCGTTGTTAC CACTTAATGGCAACAATAATACCAAAAGCCCAAGG spacer length: 

35 repeater length: 24
37954   967838 GTTTTAGTTTCTTTTCGTTGTTAC CTAATTTATGGGTACCATCACTTTCAATATACGCT spacer length: 

35 repeater length: 24
37955   967898 GTTTTAGTTTCTTTTCGTTGTTAC ATTGTTAGCGGACTAGAGGCCTTTGCGAATGCCATT spacer length: 

36 repeater length: 24
37956   967959 GTTTTAGTTTCTTTTCGTTGTTAC ATGGAGAGGAAGAGATCATTCATCTATGAGGAGTGT spacer length: 

36 repeater length: 24
37957   968020 GTTTTAGTTTCTTTTCGTTGTTAC ATTGAAGAACAGCTATAATAAAGAAGAACTAATAG spacer length: 

35 repeater length: 24
37958   968080 GTTTTAGTTTCTTTTCGTTGTTAC CACAAAGCCATAATTATGTCTAAAGGCATTGGTAAAAGCACAAC spacer 

length: 44 repeater length: 24
37959   968149 GTTTTAGTTTCTTTTCGTTGTTAC ACAACAGTATCAGGGCGAATTACCACAAGCACCA spacer length: 34 

repeater length: 24
37960   968208 GTTTTAGTTTCTTTTCGTTGTTAC CATTCCTTCATCAACAACAATAAATGTAACAATACATA spacer 

length: 38 repeater length: 24
37961   968271 GTTTTAGTTTCTTTTCGTTGTTAC TTGTCGATAGATTTGCCCGTGCTCAGAGTTATCA spacer length: 34 

repeater length: 24
37962   968330 GTTTTAGTTTCTTTTCGTTGTTAC 

GAATATGCCTTCTGGCGAAGACTGCTGATTGTTGAGTTTCCAGTTTTAGTTTCTTTTCTTTGTTACCCAGTTCGTTGTTTTTAGTA
ATGGCTAGTAATATC spacer length: 101 repeater length: 24

37963   968456 GTTTTAGTTTCTTTTCGTTGTTAC ATGGTGTGTTTGTATCTACAACTTTAGATAGAC spacer length: 33 
repeater length: 24

37964   968514 GTTTTAGTTTCTTTTCGTTGTTAC TGCTTGCTCTAGCGTCTGCAGATATTGTTGATATGC spacer length: 
36 repeater length: 24

37965   968575 GTTTTAGTTTCTTTTCGTTGTTAC TCGATAATCTTCGCATCCCAAAGCCTGTTAACC spacer length: 33 
repeater length: 24

37966   968633 GTTTTAGTTTCTTTTCGTTGTTAC AAATAATCCCCCTCTTCCCGCGAACGAAAAACAA spacer length: 34 



repeater length: 24
37967   968692 GTTTTAGTTTCTTTTCGTTGTTAC AAGGCTAGTGAAGAAAAAGAGAAGAATCCATAC spacer length: 33 

repeater length: 24
37968   968750 GTTTTAGTTTCTTTTCGTTGTTAC TGGGGCTCCGACATTCCAGCTTCGTGGAGCTGTTGTTG spacer 

length: 38 repeater length: 24
37969   968813 GTTTTAGTTTCTTTTCGTTGTTAC AGAAGGAGGGGGAGAAAAACGTGGACAGCTCTAACAC spacer length: 

37 repeater length: 24
37970   968875 GTTTTAGTTTCTTTTCGTTGTTAC ACGTATTTTGACATTACATTAGTTGTATCAATTG spacer length: 34 

repeater length: 24
37971   968934 GTTTTAGTTTCTTTTCGTTGTTAC GCTAACTGAAGCTAAGGAACAGAAATGTGCTCCA spacer length: 34 

repeater length: 24
37972   968993 GTTTTAGTTTCTTTTCGTTGTTAC CACAAGATAACATAAACAGGATGGTGAATTTCG spacer length: 33 

repeater length: 24
37973   969051 GTTTTAGTTTCTTTTCGTTGTTAC CTGTATCTTCTACTACCGTATCAAGTACGTGTAATA spacer length: 

36 repeater length: 24
37974   969112 GTTTTAGTTTCTTTTCGTTGTTAC ACATAAATGACTGTGAATGCCGTGTTGATAAA spacer length: 32 

repeater length: 24
37975   969169 GTTTTAGTTTCTTTTCGTTGTTAC AATTCAGTCTGAAAATGACTAACAGCCTGTCTCTA spacer length: 

35 repeater length: 24
37976   969229 GTTTTAGTTTCTTTTCGTTGTTAC TTGAAAGCGAACAACAGAGCCTACAAATCTCAAA spacer length: 34 

repeater length: 24
37977   969288 GTTTTAGTTTCTTTTCGTTGTTAC ACATTTTTATACATTTGATTCTATGTAAAGATATG spacer length: 

35 repeater length: 24
37978   969348 GTTTTAGTTTCTTTTCGTTGTTAC CGGAAAAGAAACCATTCTTGAGAAAGAAAAAGAA spacer length: 34 

repeater length: 24
37979   969407 GTTTTAGTTTCTTTTCGTTGTTAC CTATTACTAGGTTTCCTATTTGGCAATAGAGACTAG spacer length: 

36 repeater length: 24
37980   969468 GTTTTAGTTTCTTTTCGTTGTTAC CACTTCCTCCTAATGCAAAACAGCAAACCTATA spacer length: 33 

repeater length: 24
37981   969526 GTTTTAGTTTCTTTTCGTTGTTAC AATAGAAACGTTTACATGGGACATTAAAAAGATA spacer length: 34 

repeater length: 24
37982   969585 GTTTTAGTTTCTTTTCGTTGTTAC TGTGTATAACCAAAAATAAAGAAAACGACAAAAATT spacer length: 

36 repeater length: 24
37983   969646 GTTTTAGTTTCTTTTCGTTGTTAC GATGTTGTGGTTGAGGAAAGCGTAGCTGGCGGTG spacer length: 34 

repeater length: 24
37984   969705 GTTTTAGTTTCTTTTCGTTGTTAC TGAATGCAGGGCAAACTAACGATGGACAAGGGAG spacer length: 34 

repeater length: 24
37985   969764 GTTTTAGTTTCTTTTCGTTGTTAC TATAGTGAGTGGGAATTACGTTGAAAGTTCCCAAA spacer length: 

35 repeater length: 24
37986   969824 GTTTTAGTTTCTTTTCGTTGTTAC TAATATTACCGCTTTCATCTTTGCCAATTGTCAC spacer length: 34 

repeater length: 24
37987   969883 GTTTTAGTTTCTTTTCGTTGTTAC TGTAAGTGACTCAGTTTGGACTTGACTTTCGCCATTA spacer length: 

37 repeater length: 24
37988   969945 GTTTTAGTTTCTTTTCGTTGTTAC TCCAGCCAGATGGTACCGTAGTTCCAGCAAAATTCCAA spacer 

length: 38 repeater length: 24
37989   970008 GTTTTAGTTTCTTTTCGTTGTTAC TGAATACAAAATATGCAGACGAAACGAAAGATAT spacer length: 34 

repeater length: 24
37990   970067 GTTTTAGTTTCTTTTCGTTGTTAC GTCTACCGCGTCGTTTACGTTCACTCAAAAAAAA spacer length: 34 

repeater length: 24
37991   970126 GTTTTAGTTTCTTTTCGTTGTTAC GAGACAAAAGATATGGTAGTATATGTGCCATTG spacer length: 33 

repeater length: 24
37992   970184 GTTTTAGTTTCTTTTCGTTGTTAC TACAACACTAAACTCGGGCATATACAAACTCAAA spacer length: 34 

repeater length: 24
37993   970243 GTTTTAGTTTCTTTTCGTTGTTAC TATAGAACAGAACAGTACGGTACGGAGAACGGAACG spacer length: 

36 repeater length: 24
37994   970304 GTTTTAGTTTCTTTTCGTTGTTAC ACGTTTGGTTTAGCAGTTATGGTAACAAGTGGG spacer length: 33 

repeater length: 24
37995   970362 GTTTTAGTTTCTTTTCGTTGTTAC ACTTATCTTTTAATGCCATATTACAAGCACAAAA spacer length: 34 

repeater length: 24
37996   970421 GTTTTAGTTTCTTTTCGTTGTTAC TTATTATTGCATTTGGTGATGATGACCAATTA spacer length: 32 

repeater length: 24
37997   970478 GTTTTAGTTTCTTTTCGTTGTTAC TTTTACGTGTTTTCTCGATGAAGGGAATTGACAA spacer length: 34 

repeater length: 24
37998   970537 GTTTTAGTTTCTTTTCGTTGTTAC TTGAGTAAACTGCTTTTGCTCTGATTTCTGGACTGT spacer length: 

36 repeater length: 24
37999   970598 GTTTTAGTTTCTTTTCGTTGTTAC AAGCGTTAAATCCGCCAATTTATTTTCGTCTTC spacer length: 33 

repeater length: 24
38000   970656 GTTTTAGTTTCTTTTCGTTGTTAC TATGCTAACAAGATAGGGGTACATCATTTCACCC spacer length: 34 

repeater length: 24
38001   970715 GTTTTAGTTTCTTTTCGTTGTTAC CTCCGGTAATTGCTTTGCCTCCGCCTCTATCTTGTCA spacer length: 

37 repeater length: 24



38002   970777 GTTTTAGTTTCTTTTCGTTGTTAC TCATACCGGCTGAATTATTCAATTTGCATGCAAGC spacer length: 
35 repeater length: 24

38003   970837 GTTTTAGTTTCTTTTCGTTGTTAC GAATTGAAAGTCCTTCATCAACAATTTCTGACG spacer length: 33 
repeater length: 24

38004   970895 GTTTTAGTTTCTTTTCGTTGTTAC TACGTAGCCAGCTTCATACACATCAAGAATTTTG spacer length: 34 
repeater length: 24

38005   970954 GTTTTAGTTTCTTTTCGTTGTTAC GGAAACGAAACAATTGACCTTGCAGGTTTCCGTTCTGAGTAACAACG 
spacer length: 47 repeater length: 24

38006   971026 GTTTTAGTTTCTTTTCGTTGTTAC AAACACTATATCTTGCAGCATAGTTTTCTAAAA spacer length: 33 
repeater length: 24

38007   971084 GTTTTAGTTTCTTTTCGTTGTTAC TATCAGTTCTTGATATTCCTTGGACGTATAGAACTTTT spacer 
length: 38 repeater length: 24

38008   971147 GTTTTAGTTTCTTTTCGTTGTTAC TGCGTAAAAAGAGAGAGAAAGATTTTTAAACTTG spacer length: 34 
repeater length: 24

38009   971206 GTTTTAGTTTCTTTTCGTTGTTAC TCTCTCGTCTGTTGAACTGCTGTTACCTGAGGAGCCATCTCAT spacer 
length: 43 repeater length: 24

38010   971274 GTTTTAGTTTCTTTTCGTTGTTAC AGATACCGCCAAATCAAAACCCAGGTGGATATC spacer length: 33 
repeater length: 24

38011   971332 GTTTTAGTTTCTTTTCGTTGTTAC TTTTATCGTTCAAAAACGTGTAAAGAGTGCTCA
38012   
38013   
38014   crispr 11
38015   985262 CTTTCAATTCCTTTGTGGATTTATC CCTGCGAGGCACCCGACTGCGAAAGTTGTTTAGCGTGGT spacer 

length: 39 repeater length: 25
38016   985327 CTTTCAATTCCTTTGTGGATTTATC AGGCAATTGAAGCCATCCTTAATATCCCAGAGACAAAGG spacer 

length: 39 repeater length: 25
38017   985392 CTTTCAATTCCTTTGTGGATTTATC ATGTTTTCGATCGAGATGCAAACTGTGTGCCATTTATCAA spacer 

length: 40 repeater length: 25
38018   985458 CTTTCAATTCCTTTGTGGATTTATC 

ATGTCATGGTTTGCTGGAGTATAATACTGAAATACCCCACTTTCAATTCCTTTGTGGTTTTTTTTTTTTTTTTTTTTTTTTTTTTT
TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTGAGAGATAAAGCTAGA spacer length: 136 repeater 
length: 25

38019   985620 CTTTCAATTCCTTTGTGGATTTATC AATTTTATTGCCAGACGGGGGAGATATTTCAGTTTATG spacer 
length: 38 repeater length: 25

38020   985684 CTTTCAATTCCTTTGTGGATTTATC CAATTCTCATCAGCTAGCGAGATGGCTAAGGCAATAA spacer 
length: 37 repeater length: 25

38021   985747 CTTTCAATTCCTTTGTGGATTTATC TTAATGCTAAAAAAACATTTTCCAACTCTTCTAAATTA spacer 
length: 38 repeater length: 25

38022   985811 CTTTCAATTCCTTTGTGGATTTATC CTTGGGATAGTAACTTAGCCAATGCGGGATGCCCTATGA spacer 
length: 39 repeater length: 25

38023   985876 CTTTCAATTCCTTTGTGGATTTATC TCAGATATGTAGCACTCGAGCATATAAAAGCTCTACAAAG spacer 
length: 40 repeater length: 25

38024   985942 CTTTCAATTCCTTTGTGGATTTATC TGGGGACGGGGTCACAGTCCCCAACCCTTAATTTAAAACCTC spacer 
length: 42 repeater length: 25

38025   986010 CTTTCAATTCCTTTGTGGATTTATC GAATTCTACAGAGGTTGGCAGAGATATTAGAAGCCCAGA spacer 
length: 39 repeater length: 25

38026   986075 CTTTCAATTCCTTTGTGGATTTATC CATCAAATGTATTTACACATATCAAAAATTGTATGTTCT spacer 
length: 39 repeater length: 25

38027   986140 CTTTCAATTCCTTTGTGGATTTATC ACGAGGAGAGCCAGGAGTCCCACCGAACACACAAACCA spacer 
length: 38 repeater length: 25

38028   986204 CTTTCAATTCCTTTGTGGATTTATC ATTGAGATAAAAAGTTCGCTCTATCCCAACCGTCAAATTA spacer 
length: 40 repeater length: 25

38029   986270 CTTTCAATTCCTTTGTGGATTTATC TTGGATGATTTTGACGAAGTACTCAGACAAGCAAATAA spacer 
length: 38 repeater length: 25

38030   986334 CTTTCAATTCCTTTGTGGATTTATC GAGATATATAACGAGGGGTGTGCTACTGGCAGAGAAA spacer 
length: 37 repeater length: 25

38031   986397 CTTTCAATTCCTTTGTGGATTTATC AGTTGCAACAGAAATGAATTTAAACAATTAAAAGATATT spacer 
length: 39 repeater length: 25

38032   986462 CTTTCAATTCCTTTGTGGATTTATC GGAGACTACGCTAAATGTCTAGCTGATGCCGCTGCGCA spacer 
length: 38 repeater length: 25

38033   986526 CTTTCAATTCCTTTGTGGATTTATC GGATGGGTAGGTGTGGTGCCAAGCGGATGGGTTCTCAC spacer 
length: 38 repeater length: 25

38034   986590 CTTTCAATTCCTTTGTGGATTTATC TCGTCAAGTTTTGTGATTGTCTTAAAGCTACCAGAGTA spacer 
length: 38 repeater length: 25

38035   986654 CTTTCAATTCCTTTGTGGATTTATC AATCAAATGCACATATAGTATCAAGTAGTAATATGTTG spacer 
length: 38 repeater length: 25

38036   986718 CTTTCAATTCCTTTGTGGATTTATC CAATATATATTATAACTATAAACTAAATAGCTATATAT spacer 
length: 38 repeater length: 25

38037   986782 CTTTCAATTCCTTTGTGGATTTATC GCAGTGAGAAGCTTTGAGGAATTACGGGACCACTTCG spacer 
length: 37 repeater length: 25

38038   986845 CTTTCAATTCCTTTGTGGATTTATC AAATTTCCTCATCAGTTTGCAAGATTTCGAAAATGCT spacer 



length: 37 repeater length: 25
38039   986908 CTTTCAATTCCTTTGTGGATTTATC GATTCAATCATACAGAATTATAGCGGACAAACTATAGAAT spacer 

length: 40 repeater length: 25
38040   986974 CTTTCAATTCCTTTGTGGATTTATC CCAAAAACGATATGCGGAGTAAACACAGAAAAGCTTTTAAAA spacer 

length: 42 repeater length: 25
38041   987042 CTTTCAATTCCTTTGTGGATTTATC CCTTATCTCATTTTCCAACACTAGACGTTTATCATTGTA spacer 

length: 39 repeater length: 25
38042   987107 CTTTCAATTCCTTTGTGGATTTATC GGAAATATTCCTAGGTAAAATGTTGTTGATGAGA spacer length: 

34 repeater length: 25
38043   987167 CTTTCAATTCCTTTGTGGATTTATC ACTGAAGTGTGAGAAGTATGTTGCATTATAGATAGTAC spacer 

length: 38 repeater length: 25
38044   987231 CTTTCAATTCCTTTGTGGATTTATC CGCTCTATTCCTATACAAGAATGGATACCATAAAAAAC spacer 

length: 38 repeater length: 25
38045   987295 CTTTCAATTCCTTTGTGGATTTATC ACGTGTTTCGTTAGAGACCCAATTACAAGAAATATTTA spacer 

length: 38 repeater length: 25
38046   987359 CTTTCAATTCCTTTGTGGATTTATC AATAATAGATAAGGAATTTTACCTAACTAAAATGGAT spacer 

length: 37 repeater length: 25
38047   987422 CTTTCAATTCCTTTGTGGATTTATC TTGCATAAATTGCGAAAATTGTGCAAAATGACAGATTAA spacer 

length: 39 repeater length: 25
38048   987487 CTTTCAATTCCTTTGTGGATTTATC TTTCATTGTGTCTGGAATATTTACATTAATTTTGGGTT spacer 

length: 38 repeater length: 25
38049   987551 CTTTCAATTCCTTTGTGGATTTATC TACACGAAGAACAACTTGAAAGAAGGACCAAAAGAGAA spacer 

length: 38 repeater length: 25
38050   987615 CTTTCAATTCCTTTGTGGATTTATC CCGCCCTCAAGTGGATTTATGAATGGTTCTGGATAAGGAA spacer 

length: 40 repeater length: 25
38051   987681 CTTTCAATTCCTTTGTGGATTTATC CACAGGCCGTAACGAACATCGTCTATCTGGTTACACTAG spacer 

length: 39 repeater length: 25
38052   987746 CTTTCAATTCCTTTGTGGATTTATC ATGAGTATGGAAGAGCAATGTCATATCAATCATATCTTGT spacer 

length: 40 repeater length: 25
38053   987812 CTTTCAATTCCTTTGTGGATTTATC TAATAGCGTTTAAATAAGCTGAAGTTGAAGGTGCTAAAG spacer 

length: 39 repeater length: 25
38054   987877 CTTTCAATTCCTTTGTGGATTTATC CCATATCCACAACCTAGAACTCCACTAAGACGTATTCGTAT spacer 

length: 41 repeater length: 25
38055   987944 CTTTCAATTCCTTTGTGGATTTATC CTTTTTTGATAATGTAACGATGTCATTGATAAGAGATT spacer 

length: 38 repeater length: 25
38056   988008 CTTTCAATTCCTTTGTGGATTTATC AAAGACTTGAAACAAGAGATGGAAAATTCTGAATCAATTA spacer 

length: 40 repeater length: 25
38057   988074 CTTTCAATTCCTTTGTGGATTTATC GGAGGAGAGTACGAGGAAGTTGGAGCAAGCTGTACAAGAA
38058   
38059   
38060   crispr 12
38061   929037 CTTTCAATTCTATAGGAGATTAGCT TTACAGTATTTGCAATCATTAACTAACGCACCGGAATTAGCTGAT 

spacer length: 45 repeater length: 25
38062   929108 CTTTCAATTCTATAGGAGATTAGCT AAGCATAGAACTGCGCCAGTTGTATTAAGGACTTCCA spacer 

length: 37 repeater length: 25
38063   929171 CTTTCAATTCTATAGGAGATTAGCT AAGCTTACTATATCTTTTAGCCCAATAGCGTAACAAC
38064   
38065   
38066   crispr 13
38067   996515 GATAAATCCTAAAAGGAATTGAAAG TAAATGATGAGTGCCCAGAACAAATTATACCAATTATTAGTT spacer 

length: 42 repeater length: 25
38068   996583 GATAAATCCTAAAAGGAATTGAAAG TCATTGTAATAAACAACCGCCGGATAAACTATTATATA spacer 

length: 38 repeater length: 25
38069   996647 GATAAATCCTAAAAGGAATTGAAAG TTGTATTCATCGTACTAATATACTTCATCGTAGGTATC spacer 

length: 38 repeater length: 25
38070   996711 GATAAATCCTAAAAGGAATTGAAAG CCTTCGGAATTACAGTTATATACACAAACGCCTACACTATTATC spacer 

length: 44 repeater length: 25
38071   996781 GATAAATCCTAAAAGGAATTGAAAG AAGTTGTCAAAAAGGTTGCCAAACCGCAATCATTATTA spacer 

length: 38 repeater length: 25
38072   996845 GATAAATCCTAAAAGGAATTGAAAG AGAATTAAAAAGACAGCAGGTGGATTTATTAAGAAGAA spacer 

length: 38 repeater length: 25
38073   996909 GATAAATCCTAAAAGGAATTGAAAG ATAAAATTAGGAGGTGTGTGTGAGTCTGTCTTTATTTTG spacer 

length: 39 repeater length: 25
38074   996974 GATAAATCCTAAAAGGAATTGAAAG GTAATAAAACACTCCTACCCATAATTTATGGGTACCATCCT spacer 

length: 41 repeater length: 25
38075   997041 GATAAATCCTAAAAGGAATTGAAAG ATACTTATATGCGAAAAGAGTGGTTCTCGGAGAGTAAGGG spacer 

length: 40 repeater length: 25
38076   997107 GATAAATCCTAAAAGGAATTGAAAG TTAAGTTGGTGGACCAGCTCGTTCCTCTGATAAAACCTA spacer 

length: 39 repeater length: 25
38077   997172 GATAAATCCTAAAAGGAATTGAAAG GCTATTCAGTCCAGTTTCAATTAGAGATGTGATTATAG spacer 

length: 38 repeater length: 25



38078   997236 GATAAATCCTAAAAGGAATTGAAAG ATATACTCTGTTCTCTGTATATTCATTTTTGAACGACAT spacer 
length: 39 repeater length: 25

38079   997301 GATAAATCCTAAAAGGAATTGAAAG AATTATTATAAGCATATTGAGAAATTGCAGAAGGATCCA spacer 
length: 39 repeater length: 25

38080   997366 GATAAATCCTAAAAGGAATTGAAAG CTGACTTGTAATGGTACCATAACGCCAACAGTTTTTCAA spacer 
length: 39 repeater length: 25

38081   997431 GATAAATCCTAAAAGGAATTGAAAG AGAACGATTGTTTGACGGCCGAGTTTAACCTAACGACGAT spacer 
length: 40 repeater length: 25

38082   997497 GATAAATCCTAAAAGGAATTGAAAG AGAAAATCAATGTTCAAAATCACAAAGAAAATATTTGTT spacer 
length: 39 repeater length: 25

38083   997562 GATAAATCCTAAAAGGAATTGAAAG TATAACTTCCTCGATACTAATCATTCTCTTTCACCTCTT spacer 
length: 39 repeater length: 25

38084   997627 GATAAATCCTAAAAGGAATTGAAAG CTTAACGCATTTAGAGGCAATGCATTAAGTAAAATTAAT spacer 
length: 39 repeater length: 25

38085   997692 GATAAATCCTAAAAGGAATTGAAAG ATATTGCCGAATTAGCCTTAAATATCTCATCTAGGAA spacer 
length: 37 repeater length: 25

38086   997755 GATAAATCCTAAAAGGAATTGAAAG TTTGCTACCAGTTTCATCAAATTCACATAATAGTCTA spacer 
length: 37 repeater length: 25

38087   997818 GATAAATCCTAAAAGGAATTGAAAG TCATACATCCTCACTTTCTTGCCGTTCAAATATATTTT spacer 
length: 38 repeater length: 25

38088   997882 GATAAATCCTAAAAGGAATTGAAAG TTTGTTAGCTCTAAGTGAAGTCGCAACTTTTTAGTTTCG spacer 
length: 39 repeater length: 25

38089   997947 GATAAATCCTAAAAGGAATTGAAAG GGTCTTGCACCCGATGGGAATGCTATTATTCGCCTGATTC spacer 
length: 40 repeater length: 25

38090   998013 GATAAATCCTAAAAGGAATTGAAAG AATCCTTATAATTATTATATTAATTATTGCCTTCG spacer length: 
35 repeater length: 25

38091   998074 GATAAATCCTAAAAGGAATTGAAAG AGATAAAAACAACATCTCATTTTTTACAAAACTATTAT spacer 
length: 38 repeater length: 25

38092   998138 GATAAATCCTAAAAGGAATTGAAAG AAGTTGATGCTAACATTGCCAAATCCATCATCACCAGA spacer 
length: 38 repeater length: 25

38093   998202 GATAAATCCTAAAAGGAATTGAAAG GAGGTACCTAACACATTTGAGGGAGTGTTCATGTTCAGATAGGG spacer 
length: 44 repeater length: 25

38094   998272 GATAAATCCTAAAAGGAATTGAAAG AAGATTGAAAGGAATTGCGACAGTGAAACTAAGGGATA spacer 
length: 38 repeater length: 25

38095   998336 GATAAATCCTAAAAGGAATTGAAAG TAAATTTTTGCATAAATATTATAGTTTCTATCCATCACA spacer 
length: 39 repeater length: 25

38096   998401 GATAAATCCTAAAAGGAATTGAAAG CTTATGTTCATAATCTCAATATCTAATTCTGTCAAAT spacer 
length: 37 repeater length: 25

38097   998464 GATAAATCCTAAAAGGAATTGAAAG CTTACGGGGTAACCCCCGTTATATGCCCTATGGCTAGCTGAAG spacer 
length: 43 repeater length: 25

38098   998533 GATAAATCCTAAAAGGAATTGAAAG TTATATATTCTAACCCTTCTTGATAAAACCCTTGGATTG spacer 
length: 39 repeater length: 25

38099   998598 GATAAATCCTAAAAGGAATTGAAAG GTACTTGTTCCCTTCAACACCCATCCGTGGGGGACCACCCA spacer 
length: 41 repeater length: 25

38100   998665 GATAAATCCTAAAAGGAATTGAAAG ACATATGTCTCTACGATTGTTGATCCAAGAGTTGTGATA spacer 
length: 39 repeater length: 25

38101   998730 GATAAATCCTAAAAGGAATTGAAAG 
TGGACTTCCTTATGCCAATATGCCCACTGTAATTAAGAAGATAAATTCTAAAAGGAATTGAAAGTACGTCTACTTCAACTAAAGAT
ATAAAAGCTTTTCGCT spacer length: 102 repeater length: 25

38102   998858 GATAAATCCTAAAAGGAATTGAAAG GCAATAATCTCAGTGTATACTCTTTCGCAAACTAAGTACGCA spacer 
length: 42 repeater length: 25

38103   998926 GATAAATCCTAAAAGGAATTGAAAG TAAGAATTGCCTAACAATTCGTTGCACAGCATAATCA spacer 
length: 37 repeater length: 25

38104   998989 GATAAATCCTAAAAGGAATTGAAAG CACAAAATATAGCGATATATTACACACCTGTAACACTAT spacer 
length: 39 repeater length: 25

38105   999054 GATAAATCCTAAAAGGAATTGAAAG GATTATCATTCATCTAACGCCGTCAACACCAAGCCCACCA spacer 
length: 40 repeater length: 25

38106   999120 GATAAATCCTAAAAGGAATTGAAAG AAATAGATGCTTACTATCTCCAATGCTCTGGGGGAGATGT spacer 
length: 40 repeater length: 25

38107   999186 GATAAATCCTAAAAGGAATTGAAAG TCAAACGGTGGCATCAGTTGGTGGATAACGGGTGTACCC spacer 
length: 39 repeater length: 25

38108   999251 GATAAATCCTAAAAGGAATTGAAAG GGCCACCACTCCTCTCGCAAATTCAGTTATAGTTAATC spacer 
length: 38 repeater length: 25

38109   999315 GATAAATCCTAAAAGGAATTGAAAG TTTTTCCACAACTACCGTATTTTCTTCGATTATAA spacer length: 
35 repeater length: 25

38110   999376 GATAAATCCTAAAAGGAATTGAAAG TCGTCATACACATGGAGCCTTGCATACTCTGTGTAGTTA spacer 
length: 39 repeater length: 25

38111   999441 GATAAATCCTAAAAGGAATTGAAAG CTATCTCCCTCAGCAGTAACAATGTAAAAATAGCGATA spacer 
length: 38 repeater length: 25

38112   999505 GATAAATCCTAAAAGGAATTGAAAG ACGAGGAAGTTGGAGCAAGCTGTACAAGAACTTATTGA
38113   



38114   
38115   crispr 14
38116   974759 GATAAATCCTACAAGGAATTGAAAG ACTAGAATCATTTCTATTGATATTGGAAATATTTATGTT spacer 

length: 39 repeater length: 25
38117   974824 GATAAATCCTACAAGGAATTGAAAG ATAAAATTACGAAAATAATAAAGTTCCCGAAAAGC spacer length: 

35 repeater length: 25
38118   974885 GATAAATCCTACAAGGAATTGAAAG ATAACTGTGTTTATGTGTTAGCGTTTTGGAATGAGGGGTA spacer 

length: 40 repeater length: 25
38119   974951 GATAAATCCTACAAGGAATTGAAAG CATTCAAATCCATTTAACTTCAACACTTCCTCAACAGCA spacer 

length: 39 repeater length: 25
38120   975016 GATAAATCCTACAAGGAATTGAAAG AAGCTTCTCACCGCAATCCAGCTTCTGATATCGGCAAA spacer 

length: 38 repeater length: 25
38121   975080 GATAAATCCTACAAGGAATTGAAAG GTATCAGTAACATCTAGTGGTATGGTGACGTTAACGGTA spacer 

length: 39 repeater length: 25
38122   975145 GATAAATCCTACAAGGAATTGAAAG TTTCAACACAAACGCTATCGCTTTATCGTTAACT spacer length: 

34 repeater length: 25
38123   975205 GATAAATCCTACAAGGAATTGAAAG TTTTCTTATTCTATTTAATATTTAATATCTTTTTCTA spacer 

length: 37 repeater length: 25
38124   975268 GATAAATCCTACAAGGAATTGAAAG AGAGCATAAACCGCATCATCTAAAATTTTTTGCTTTGA spacer 

length: 38 repeater length: 25
38125   975332 GATAAATCCTACAAGGAATTGAAAG AACACATTGGCAGTGTTATGCTATCACCCACGTTGTCAC spacer 

length: 39 repeater length: 25
38126   975397 GATAAATCCTACAAGGAATTGAAAG AAATAAGAAGTTATCCATTTGTTATTTGTATCGGA spacer length: 

35 repeater length: 25
38127   975458 GATAAATCCTACAAGGAATTGAAAG ACAATATACTCAATTTCAATTTCATGTTTTTGACTTAT spacer 

length: 38 repeater length: 25
38128   975522 GATAAATCCTACAAGGAATTGAAAG GCTCTTTCTCTAGCTGTTTATCTTTGCGCTTTTCAATTT spacer 

length: 39 repeater length: 25
38129   975587 GATAAATCCTACAAGGAATTGAAAG CACAGTAACTGTAGCAGCAGCGCCAACTTGAATGTTTAC spacer 

length: 39 repeater length: 25
38130   975652 GATAAATCCTACAAGGAATTGAAAG TAGCGTTACAGATGTTGTACCTCCAGCATTTCCACTTGT spacer 

length: 39 repeater length: 25
38131   975717 GATAAATCCTACAAGGAATTGAAAG TATAACTTTAGAACTTTTTCAGAATATGTCTGAGCACT spacer 

length: 38 repeater length: 25
38132   975781 GATAAATCCTACAAGGAATTGAAAG TTTAAAATAATAATATGTCATTAGATAATTATTTA spacer length: 

35 repeater length: 25
38133   975842 GATAAATCCTACAAGGAATTGAAAG TACAAAAAAACTACTCTATCTTTGAGCTGAACTGCGAG spacer 

length: 38 repeater length: 25
38134   975906 GATAAATCCTACAAGGAATTGAAAG TTAATTATTTCTACCGAGTCTGTTGACAAGTCCCTA spacer length: 

36 repeater length: 25
38135   975968 GATAAATCCTACAAGGAATTGAAAG GTTGAGGAGATTAACGCGTTGCCTCCTATAGCGTCCCT spacer 

length: 38 repeater length: 25
38136   976032 GATAAATCCTACAAGGAATTGAAAG TATGCCAGCTCTTCTCAGACTAACATTTGGAATTACTAT spacer 

length: 39 repeater length: 25
38137   976097 GATAAATCCTACAAGGAATTGAAAG AGTTTGAATTTTTCACAAAGTGTATCTATATTCATTTTTA spacer 

length: 40 repeater length: 25
38138   976163 GATAAATCCTACAAGGAATTGAAAG TCCACTTCACTTACGATTAAATCTTCATTTAAAAAACGT spacer 

length: 39 repeater length: 25
38139   976228 GATAAATCCTACAAGGAATTGAAAG GATGACATAATAAATATTGTCAGAAGAACTGAATACCC spacer 

length: 38 repeater length: 25
38140   976292 GATAAATCCTACAAGGAATTGAAAG TTTCTTTAGCTCTTCTACGGGTATGGATACTCGCTTAGAC spacer 

length: 40 repeater length: 25
38141   976358 GATAAATCCTACAAGGAATTGAAAG AAAACATCGTCCTCATCCAGATAGAAATGATTTGTAAT spacer 

length: 38 repeater length: 25
38142   976422 GATAAATCCTACAAGGAATTGAAAG TCCCATACTTTCCATGACCACTGCCCAAGATTAA spacer length: 

34 repeater length: 25
38143   976482 GATAAATCCTACAAGGAATTGAAAG CTGAATACTTCTAGTATTTTCTTCCAATCTCTTT
38144   
38145   
38146   crispr 15
38147   937815 GCTAATCTCTTATAGAATTGAAAGG GTCTAGGGCATCGAAGATACTGGCTATCGTGGGTACGTC spacer 

length: 39 repeater length: 25
38148   937880 GCTAATCTCTTATAGAATTGAAAGG CACAACAGACAATTAGCTTAGAAGTCACTGACCCTGCCA spacer 

length: 39 repeater length: 25
38149   937945 GCTAATCTCTTATAGAATTGAAAGG CGGTGAATGAACATTCTGAAGCAATAAGGGGATTGCAGA
38150   
38151   
38152   crispr 16
38153   977053 GATAAATCCTAGAAGAAATTGAAAGAC AAAATATACGGCAGTGCGCGCTGGGTACATCACAAG spacer 

length: 36 repeater length: 27
38154   977117 GATAAATCCTAGAAGAAATTGAAAGAC ATCATCCCATTTTGCTCTAGGAGATGGCATCAACCA spacer 



length: 36 repeater length: 27
38155   977181 GATAAATCCTAGAAGAAATTGAAAGAC TAAAGCCTTATCAAGCTCACCCTTCTCTTCATAAAT
38156   
38157   
38158   crispr 17
38159   717753 ATTGCTTCTCCTTGTTTTTTCACCTCTT 

GTTGTAGCGATGTTATTGCTTCTCCGTGTCTCTTGACTTCCTCTTGTAGCGATGTTATTGCTTCTCCGTGTCTCTTAACTTCTTGT
TGTAATGATAC spacer length: 97 repeater length: 28

38160   717879 ATTGCTTCTCCTTGTTTTTTCACCTCTT 
CTTGTAAAGATTTTACTGCCTCTTGTAGCGATGTTATTGCTTCTCCATGCCTCTTGACTTCTTCTTGTAAAGATTTTACTGCCTCT
TGTAGCGATAC spacer length: 97 repeater length: 28

38161   718005 ATTGCTTCTCCTTGTTTTTTCACCTCTT 
GTTGTAGCGATGTTATTGCTTCTCCGTGTCTCTTAACTTCTTGTTGTAATGATAC spacer length: 55 repeater 
length: 28

38162   718089 ATTGCTTCTCCTTGTTTTTTCACCTCTT 
TGTTCATGCTGGAAAGACAGTAGAAATACAGGGTAAATCCTAAAAGGAATTGAAA

38163   
38164   
38165   crispr 18
38166   828118 TCTATTCTTTTCGAGTGTTCTTCTAGAA TTCTCGAATGCTCCTCAACTCTTTTAGTTAGTTC spacer 

length: 34 repeater length: 28
38167   828181 TCTATTCTTTTCGAGTGTTCTTCTAGAA TTTTTGAGTGCTCCTCCACCCTTTTGGCCAACTC spacer 

length: 34 repeater length: 28
38168   828244 TCTATTCTTTTCGAGTGTTCTTCTAGAA 

TTTTTGAGTGCTCCTCAATTCTCTTCGCTAATTCCTCCACCCTTCTGGTTAGTTC spacer length: 55 repeater 
length: 28

38169   828328 TCTATTCTTTTCGAGTGTTCTTCTAGAA TTCTCGAATGCTCCTCAACTCTTTTAGTTAGTTC spacer 
length: 34 repeater length: 28

38170   828391 TCTATTCTTTTCGAGTGTTCTTCTAGAA TTTTTGAGTGCTCCTCCACCCTTTTGGCCAACTC spacer 
length: 34 repeater length: 28

38171   828454 TCTATTCTTTTCGAGTGTTCTTCTAGAA GTCATTCCCAACGCTTACTGTAACAGATAAATCC
38172   
38173   
38174   crispr 19
38175   717873 GATACAATTGCTTCTCCTTGTTTTTTCACCTCTT 

CTTGTAAAGATTTTACTGCCTCTTGTAGCGATGTTATTGCTTCTCCATGCCTCTTGACTTCTTCTTGTAAAGATTTTACTGCCTCT
TGTAG spacer length: 91 repeater length: 34

38176   717999 GATACAATTGCTTCTCCTTGTTTTTTCACCTCTT 
GTTGTAGCGATGTTATTGCTTCTCCGTGTCTCTTAACTTCTTGTTGTAA spacer length: 49 repeater length: 
34

38177   718083 GATACAATTGCTTCTCCTTGTTTTTTCACCTCTT 
CCTATTTATTGTTGGCTTATTCTATTGATCAATCCCGAAACGAATTGAA

38178   
38179   
38180   crispr 20
38181   686899 CAGAAAAAACATGATGAAAGAATAGCGAAATTGGAGGA 

GAGTACGAGGAAGTTGGAGCAAGCTGTACAAGAACTTATTGAGGG spacer length: 45 repeater length: 38
38182   686983 CAGAAAAAACATGATGAAAGAATAGCGAAATTGGAGGA 

ATCAATACAAAAATTAGTGGATGCTCAAAGAAGGGCGGAGGAAAGGATATCTAAACTTGAAAATGCGGTTGAGCAACTTATTGAGG
G spacer length: 87 repeater length: 38

38183   687109 CAGAAAAAACATGATGAAAGAATAGCGAAATTGGAGGA 
ACTCCCACCTATCACCCTAACTGTGCTAATCTCTTATAGAATTGAAAGCAAGTTCTTAGCACAGTAGCGGTAGAGAAACCATAACT
T

38184   
38185   
38186   crispr 21
38187   894594 CCTAATACTTAAAGCCTCATTATAGTACTCTAAAGCCTTA 

TCGTAATCACCCTTCTCTTTATAAACAAGACCAATGTTATGTAACGTACCTGCAACATCTGGGTGATTCCTACCATATACCTTCT 
spacer length: 85 repeater length: 40

38188   894720 CCTAATACTTAAAGCCTCATTATAGTACTCTAAAGCCTTA 
TCGTAATCACCCTTATTTACATAGACATTCCCAATGTTATTCAATGTGTCCGCAACTTTTGGATGATCCCTACCATATACCTTCT 
spacer length: 85 repeater length: 40

38189   894846 CCTAATACTTAAAGCCTCATTATAGTACTCTAAAGCCTTA 
TAGAAGTCACTGACCCTGCCAGGCTAATCTCTTATAGAATTGAAAGGAAATATTGGCATAAACCGAGACATTGTAGACTTCTGGA

38190   
38191   
38192   GCA_009602405.1_ASM960240v1_genomic.fna(findCrispr):
38193   START       REPEAT                           

SPACER                                             
38194   crispr 1
38195   2060800 TTTAAGTCCTCTTTCGTAGCCA 



TCGCCTTTAGATCCTCCTTTGTAGCCATCACGCTCTTAATTTCCTCCACAGCCCTATCCAGCCTATCAACGTCTTGCTTCGTAGCC
ATCGA spacer length: 91 repeater length: 22

38196   2060914 TTTAAGTCCTCTTTCGTAGCCA 
TCGCCTTTAGATCCTCCTTTGTAGCCATCACGCTCTTAATTTCCTCCACAGCCCTATCCAGCCTATCAACGTCTTGCTTCGTAGCC
ATCACGCTCTTAATTTCATTAATATCCTTTTCTAGACT spacer length: 124 repeater length: 22

38197   2061061 TTTAAGTCCTCTTTCGTAGCCA 
TCTCTCTCCAAAAAGAAATTGAAAGACATTCCAGAATAATTCTTAGACTAGTTAGGAGTCAAAAGAAGTTCTCAGTCGAGTTGGGT
AGTTTTACTTCGAGGGCTGGTAAAGGGTTTGAAAGGAC

38198   
38199   
38200   crispr 2
38201   1750866 CTTCCAATTCCTGTACGGATTTATC TATAACCTTGCGAATACTTGGGATGTGTTGATAAGAC spacer 

length: 37 repeater length: 25
38202   1750929 CTTCCAATTCCTGTACGGATTTATC CAAAGGTTGGTTCAAAAGGGGCTAATAGAAGTAAAAT spacer 

length: 37 repeater length: 25
38203   1750992 CTTCCAATTCCTGTACGGATTTATC AATACAATACTAGCATGAGCAACATGTCTCAATCTAATT spacer 

length: 39 repeater length: 25
38204   1751057 CTTCCAATTCCTGTACGGATTTATC CCAAATCACTTGTTTTTCTACTACTCCTTCCGCAATATT spacer 

length: 39 repeater length: 25
38205   1751122 CTTCCAATTCCTGTACGGATTTATC TATTATATGACAAGAGGTAAATAGCTTATGATATTCAAG spacer 

length: 39 repeater length: 25
38206   1751187 CTTCCAATTCCTGTACGGATTTATC CATTACATTAATCATAACCTTGTACTGCCAACTGATAT spacer 

length: 38 repeater length: 25
38207   1751251 CTTCCAATTCCTGTACGGATTTATC AGCCGTAGGGGTCGAGAATGACGATAATTCGGCGTCAT spacer 

length: 38 repeater length: 25
38208   1751315 CTTCCAATTCCTGTACGGATTTATC GTCGCGTTAAAAGCTTTTGATGATAGGATCGTTACGATT spacer 

length: 39 repeater length: 25
38209   1751380 CTTCCAATTCCTGTACGGATTTATC ATTACAACAAGAAGTTAAGAGACACGGAGAAGCAATAAC
38210   
38211   
38212   crispr 3
38213   1976035 AAAAGAATAGAGGAGTTGGCCAAAAG AGTTGAGGAGCATTCGAGAATTCTAGAAGAACATTC spacer 

length: 36 repeater length: 26
38214   1976098 AAAAGAATAGAGGAGTTGGCCAAAAG 

GGTGGAGGAATTAGCGAAGAGAATTGAGGAGCACTCAAAAATTCTAGAAGAACATTC spacer length: 57 repeater 
length: 26

38215   1976182 AAAAGAATAGAGGAGTTGGCCAAAAG 
TACAACAAGAAGTTAAGAGACACGGAGAAGCAATAACATCGCTACAAGAAGAGGTGA

38216   
38217   
38218   crispr 4
38219   1326383 TACAAGAGGCAGTAAAATCTTTACAAGAAGA 

GGTGAAAAAACAAGGAGAAGCAATTGTATCATTACAACAAGAAGTTAAGAGACACGGAGAAGCAATAACATCGCTACAACAAGAGG
TGAAAAAACAAGGAGAAGCAATTGTATCA spacer length: 115 repeater length: 31

38220   1326530 TACAAGAGGCAGTAAAATCTTTACAAGAAGA 
AGTCAAGAGGCATGGAGAAGCAATAGTATCATTGCAACAAGAAGTCAAGAGGCATGGAGAAGCAATAGTATCG spacer 
length: 73 repeater length: 31

38221   1326635 TACAAGAGGCAGTAAAATCTTTACAAGAAGA 
AGGAATTAGCGAAGAGAATTGAGGAGCACTCAAAAATTCTAGAAGAACACTCGAAAAGAATAGAAGAACTAAC

38222   
38223   
38224   crispr 5
38225   1361961 TTCGCTATTCTTTCATCATGCTTTTTCTGACCCTCAATAA 

GTTGCTCAACCGCATTTTCAAGTTTAGATATCCTTTCCTCCGCCCTTCTTTGAGCATCCACTAATTTTTGTATTGATTCCTCCAA 
spacer length: 85 repeater length: 40

38226   1362087 TTCGCTATTCTTTCATCATGCTTTTTCTGACCCTCAATAA 
GTTCTTGTACAGCTTGCTCCAACTTCCTCGTACTCTCCTCCAA spacer length: 43 repeater length: 40

38227   1362171 TTCGCTATTCTTTCATCATGCTTTTTCTGACCCTCAATAA 
AGAGACACGGAGAAGCAATAACATCGCTACAAGAAGAGGTGAA

38228   
38229   
38230   GCA_009617975.1_ASM961797v1_genomic.fna(findCrispr):
38231   START       REPEAT                           

SPACER                                             
38232   GCA_009690625.1_ASM969062v1_genomic.fna(findCrispr):
38233   START       REPEAT                           

SPACER                                             
38234   crispr 1
38235   2415187 GGTGTTCGACGATGACTGACG ACAGGAACGAATCGTCGAGCTCGGGACGCTTCGCCTCC spacer length: 

38 repeater length: 21
38236   2415247 GGTGTTCGACGATGACTGACG 



ACAGGAACGAATCGTCGAGCTCACCAGACGAGCGAAGCGAGTCTGGGGGTGTTCCAATGAGCGAACGAAGTGAGCGAATTGGAGCT
CGCCGGAACGGCGTTCCGG spacer length: 105 repeater length: 21

38237   2415374 GGTGTTCGACGATGACTGACG 
GCTCGGATCGTACCGACTCCTCACATGAAGTCCGCGATCCCCGTCTGCTTGCTCGTATCGTCCTCGAAGACGCGCTTGATAGACCG
ATCGAGGATCTCAAGGCGT

38238   
38239   
38240   crispr 2
38241   1203412 GGTTCAAATCCCAGCCCCACCG 

CTTGTGAGGCAACGAACGTGACTGAACAGCGGTGCAACTGGGGTTGCGCCCTGCCAGTCGCAGTCCCGGAACGGCCGAGCAACGCG
AGGCCGCATGCCCGGAACGTCTGGCTC spacer length: 113 repeater length: 22

38242   1203548 GGTTCAAATCCCAGCCCCACCG 
CTTGTGTGGGAACGAACGTGACCGAACAGGGGTGCAACTGGATTTGAAGTAGAGAAGGTGGAGCGTGAGCGTAGCGAACGACCACC
TTCGCG spacer length: 92 repeater length: 22

38243   1203663 GGTTCAAATCCCAGCCCCACCG 
TCGGATCGTACCGACTCCTCACATGAAGTCCGCGATCCCCGTCTGCTTGCTCGTATCGTCCTCGAAGACGCGCTTGATAGACCGAT
CGAGGA

38244   
38245   
38246   crispr 3
38247   1052656 GTTCAAATCCGGTCCCGCGCAT 

TTTGCGGCGAACAATACGTGAGCCGCAAATGCCGAATGAGGATTTGAACCCTGGAAGTCACAGCCCGCGAAGCCGAGCAAAGCGAG
GCGAGCCGGAATGTCTTCCTTC spacer length: 108 repeater length: 22

38248   1052787 GTTCAAATCCGGTCCCGCGCAT 
GAGCGAACGAAGTGAGCGAAGAGCAGGAGCGGATTTGTGGTAGACCGAGGTTCTGCGCCGAAGGCGCAGGTTCTCGGGCGT 
spacer length: 81 repeater length: 22

38249   1052891 GTTCAAATCCGGTCCCGCGCAT 
CGGATCGTACCGACTCCTCACATGAAGTCCGCGATCCCCGTCTGCTTGCTCGTATCGTCCTCGAAGACGCGCTTGATAGAC

38250   
38251   
38252   crispr 4
38253   642797 ACGGGCGCTGAGGGATTTGAACC 

AAATGGAGACGGTCGCTCACTTCGTTCGCGCTGCGACTCCCCGGGTTCAAATGCCTCAGATGGCGCATTTGCTGCTCACAGTTTGT
TCGCAGCAAAATGC spacer length: 100 repeater length: 23

38254   642921 ACGGGCGCTGAGGGATTTGAACC 
GAACCCAGACGTGCTTGCTCCGCTGCGCGCGACTGGCAGGGTTCAAATCCGCAGTGCCGGTTCGCTCGACGGTTCGCATCGCTCAC
CGTCTCACTG spacer length: 96 repeater length: 23

38255   643041 ACGGGCGCTGAGGGATTTGAACC 
GATCGTACCGACTCCTCACATGAAGTCCGCGATCCCCGTCTGCTTGCTCGTATCGTCCTCGAAGACGCGCTTGATAGACCGATCGA
GGATCTCAAG

38256   
38257   
38258   crispr 5
38259   1029592 CCCGTTCGGTGGGCCTTGCTCGTC AGTGGTTGGCGGCCCAGCGG spacer length: 20 repeater 

length: 24
38260   1029637 CCCGTTCGGTGGGCCTTGCTCGTC AGTGGTTGGCGGCCCAGCGG spacer length: 20 repeater 

length: 24
38261   1029682 CCCGTTCGGTGGGCCTTGCTCGTC AGTGGCTGGTGGCCCGGCAG spacer length: 20 repeater 

length: 24
38262   1029727 CCCGTTCGGTGGGCCTTGCTCGTC ATCCTCGCTTCGCTCGGATC
38263   
38264   
38265   crispr 6
38266   2104952 GCTTCAACCCCACAAGGGTCCGTCTGAAAC TCGTCAACTGCAATCATATGATCGAGTACTCCCGA spacer 

length: 35 repeater length: 30
38267   2105018 GCTTCAACCCCACAAGGGTCCGTCTGAAAC GTGGCTCCGGTGCAAACGATGGGATCGGTCGGTCG spacer 

length: 35 repeater length: 30
38268   2105084 GCTTCAACCCCACAAGGGTCCGTCTGAAAC ACGGGACCATGCTATTCGATCTCGACGACCTCGACGA spacer 

length: 37 repeater length: 30
38269   2105152 GCTTCAACCCCACAAGGGTCCGTCTGAAAC AGCGACAAAAGCGGGAGTGTGACACTCGGCCCGG spacer 

length: 34 repeater length: 30
38270   2105217 GCTTCAACCCCACAAGGGTCCGTCTGAAAC CATGAACATGGTTTCGCCGTCCATATCCATACTA spacer 

length: 34 repeater length: 30
38271   2105282 GCTTCAACCCCACAAGGGTCCGTCTGAAAC CCGGGTCAGGTGTCAATAGAACAACTTGCGTGAAGT spacer 

length: 36 repeater length: 30
38272   2105349 GCTTCAACCCCACAAGGGTCCGTCTGAAAC TAAGATGTCGCCGACGAACTCGTGGATGTCTGGGT spacer 

length: 35 repeater length: 30
38273   2105415 GCTTCAACCCCACAAGGGTCCGTCTGAAAC GACCGAACAGGTCGTCATGAGACCGCTGAAAACTATCC spacer 

length: 38 repeater length: 30
38274   2105484 GCTTCAACCCCACAAGGGTCCGTCTGAAAC CGAAACCAGAGAATCTATCGGCACGGCACAAGT spacer 

length: 33 repeater length: 30



38275   2105548 GCTTCAACCCCACAAGGGTCCGTCTGAAAC CAGTCTTGGACTCCAGTTTGTAGCGGTCTGCCCAC spacer 
length: 35 repeater length: 30

38276   2105614 GCTTCAACCCCACAAGGGTCCGTCTGAAAC CTTCAGAATAATTAGATATGTGGTACTGTTGCGT spacer 
length: 34 repeater length: 30

38277   2105679 GCTTCAACCCCACAAGGGTCCGTCTGAAAC AATGAGCCTGGGTGGCTGGGCGACGACCAACCGCC spacer 
length: 35 repeater length: 30

38278   2105745 GCTTCAACCCCACAAGGGTCCGTCTGAAAC CCGGGCCACCACTTTGTCGCTGCCGTCCTCGGTG spacer 
length: 34 repeater length: 30

38279   2105810 GCTTCAACCCCACAAGGGTCCGTCTGAAAC ATCGTTGCGAGCGATGAACGAGAGGACGTCCCAGG spacer 
length: 35 repeater length: 30

38280   2105876 GCTTCAACCCCACAAGGGTCCGTCTGAAAC CGACTCCTCACATGAAGTCCGCGATCCCCGTCTGC
38281   
38282   
38283   crispr 7
38284   269741 ATGCGGCGACGGGCGAGAAAGAGTGGGCCTT 

CGAGACTGGCAATTGGATCACCTCGCGAATATCCAGCCCGACGGTAGCCGATGGGACTGTCTTCGTCGGGAGTGATGACTGCAACC
TCTACGCGCTG spacer length: 97 repeater length: 31

38285   269870 ATGCGGCGACGGGCGAGAAAGAGTGGGCCTT 
TGAGACGGGCGCTGAGGTGAAGTCGTCACCGACGGTGGTAGATGGGACTGTCTTCGTCGGGAGTGATGACTACACCCTCTATGCGC
TG spacer length: 88 repeater length: 31

38286   269990 ATGCGGCGACGGGCGAGAAAGAGTGGGCCTT 
TTCGCTCGGATCGTACCGACTCCTCACATGAAGTCCGCGATCCCCGTCTGCTTGCTCGTATCGTCCTCGAAGACGCGCTTGATAGA
CC

38287   
38288   
38289   crispr 8
38290   2265352 CGCTCACTGCGTTCGCGACCGCTCGCGCAAAAATCTGGAC 

CAAAAAAAACCATCCTCGCTTCGCTCGGATCGTACCGACTTCTCACATGAAGTCCGCGATCCCCGTCTGCTTGCTCGTATCTCTCC
CACCTTTTTCCGCTCGGGG spacer length: 105 repeater length: 40

38291   2265498 CGCTCACTGCGTTCGCGACCGCTCGCGCAAAAATCTGGAC 
CAAAAAAAAACCATCCTCGCTTCGCTCGGATCGTACCGACTCCTCACATGAAGTCCGCGATCCCCGTCTGCTTGCTCGTATCTCTC
CCACCTTTTTCCGCTCGGGG spacer length: 106 repeater length: 40

38292   2265645 CGCTCACTGCGTTCGCGACCGCTCGCGCAAAAATCTGGAC 
ATGAAGTCCGCGATCCCCGTCTGCTTGCTCGTATCGTCCTCGAAGACGCGCTTGATAGACCGATCGAGGATCTCAAGGCGTTGTTT
CGTGTACTCTCTGGCACCGA

38293   
38294   
38295   GCA_009729015.1_ASM972901v1_genomic.fna(findCrispr):
38296   START       REPEAT                           

SPACER                                             
38297   crispr 1
38298   597946 ATTGCTTCTCCTTGCTTTTT 

GACAGCCTCTTGAAGTGCAGTTATTGCTTCTGTATGCTTATTCACAGTCTCTTGAAGCGACTTAACAGTCTCTTGTAAAGACGCAA
TTGCTTCTCCCTGTTTCTTGACAGTCTCCTGAAGTGATGC spacer length: 126 repeater length: 20

38299   598093 ATTGCTTCTCCTTGCTTTTT 
AACTGCCTCTTGGAGTGATGCGATCGCCTCTGTATGCTTATTAACGGTTTCCTGTAAAGATTTTACGGCTTCTTGAAGTGCAGTTA
TTGCTTCTGTGTGCTTATTTACTGTTTCTTGAAGCGACTTAACAGTCTCTTGTAGAGACGC spacer length: 147 
repeater length: 20

38300   598261 ATTGCTTCTCCTTGCTTTTT 
GACAGCCTCCTGAAGTGATGCTATCGCCTCACTGTGTTTATTTGACGCTTCTCTTAGCGATTTTATTTCTTGTTGTAGAGACAC 
spacer length: 84 repeater length: 20

38301   598366 ATTGCTTCTCCTTGCTTTTT 
ACGATTTATACTCAGATTAGTAACATAGTTATTACACTGTTAGATCTACATCAAAATAATTTTCTAATATATTGCTTATATGAC

38302   
38303   
38304   crispr 2
38305   1540615 GCATCCCAAAAGGG ATTGAAAGAACTTTATACCCGCATCTTTGTCAATGTACACAAGTGCAGT spacer 

length: 49 repeater length: 14
38306   1540679 GCATCCCAAAAGGG ATTGAAAGTATGACAGTTGACAAGAAATATAACATCGTTTTTACATATGT spacer 

length: 50 repeater length: 14
38307   1540744 GCATCCCAAAAGGG ATTGAAAGAAAATCCACTTCTGTCCAAGAGATACTATGCTTATTAACGGT spacer 

length: 50 repeater length: 14
38308   1540809 GCATCCCAAAAGGG ATTGAAAGATGTATGTTACGTGTTTGCCGTTGACGGACAGTACTTTGT spacer 

length: 48 repeater length: 14
38309   1540872 GCATCCCAAAAGGG ATTGAAAGTAACATATTTGTCAACATAGGGTTTCGAAATCTTAATCTGT spacer 

length: 49 repeater length: 14
38310   1540936 GCATCCCAAAAGGG ATTGAAAGTTTACTTATACAAAAAGAATACGAACTGGAAATGGCTAGT spacer 

length: 48 repeater length: 14
38311   1540999 GCATCCCAAAAGGG ATTGAAAGGTGTGTCACAAACAGACAACTTACTGTTATCCAACGTGGT spacer 

length: 48 repeater length: 14
38312   1541062 GCATCCCAAAAGGG ATTGAAAGTAATAACTTAGAGATAAAAAATGAACTGAAGATAGAACGT spacer 



length: 48 repeater length: 14
38313   1541125 GCATCCCAAAAGGG ATTGAAAGTTTTCATCGCAATCACATTCTTCAAAAAATTCATCTAAGT spacer 

length: 48 repeater length: 14
38314   1541188 GCATCCCAAAAGGG ATTGAAAGTTGATAATTATTGCGGCTATACATAAAATACTTCTAAAAGT spacer 

length: 49 repeater length: 14
38315   1541252 GCATCCCAAAAGGG ATTGAAAGAAATTATTCCATCAGTATAATTATTTGCATAATTTATGTATGT spacer 

length: 51 repeater length: 14
38316   1541318 GCATCCCAAAAGGG ATTGAAAGCTCTCCTTCTTCACGTTTCATCAGTACGAAATTAAAACATGT spacer 

length: 50 repeater length: 14
38317   1541383 GCATCCCAAAAGGG ATTGAAAGATTTCACCCGCCGTCTTTAAATCCGTATTTGTATGCCTAGT spacer 

length: 49 repeater length: 14
38318   1541447 GCATCCCAAAAGGG AAACGGAACAGAAGAAACATGGATAAAGGATGGTTGTGTAATAATTTTG
38319   
38320   
38321   crispr 3
38322   610746 GTTGAAATAAGGAAGAACTGAAAG CAGGAAGCGAAGAAAAAGAGTTTAGAAGTTCTA spacer length: 33 

repeater length: 24
38323   610804 GTTGAAATAAGGAAGAACTGAAAG AAGCCCAAGTCCGAGAAATCAATGCTCAACCA spacer length: 32 

repeater length: 24
38324   610861 GTTGAAATAAGGAAGAACTGAAAG TGAATACAATTATCCTACCACAAACGAATATCA spacer length: 33 

repeater length: 24
38325   610919 GTTGAAATAAGGAAGAACTGAAAG CTATTCAAAGTTCTTCTAAGTTTGCCCTTTAAT spacer length: 33 

repeater length: 24
38326   610977 GTTGAAATAAGGAAGAACTGAAAG GTAAAAACTCCCCAGTTAACTGATAGAAATTAC spacer length: 33 

repeater length: 24
38327   611035 GTTGAAATAAGGAAGAACTGAAAG ACATTTTCCTCTTCTCTGCAGCACTTCTCATAT spacer length: 33 

repeater length: 24
38328   611093 GTTGAAATAAGGAAGAACTGAAAG AATACGCTTCTTGTCCACATCAAAGGAGAGTAT spacer length: 33 

repeater length: 24
38329   611151 GTTGAAATAAGGAAGAACTGAAAG TCAACTCAATTGGAGATGAACTGTTATCCAGGC spacer length: 33 

repeater length: 24
38330   611209 GTTGAAATAAGGAAGAACTGAAAG TGCCTCTTTGCATATTCTCTTATTTGATCAAATT spacer length: 34 

repeater length: 24
38331   611268 GTTGAAATAAGGAAGAACTGAAAG CTCTTTAAAGCTTCTCTTTGCTTAACTTCAGAA spacer length: 33 

repeater length: 24
38332   611326 GTTGAAATAAGGAAGAACTGAAAG CCTTCCAAAAAATATCACCTTTACTTCATTAGG spacer length: 33 

repeater length: 24
38333   611384 GTTGAAATAAGGAAGAACTGAAAG TCCTTGTACTGTACTTCAAACGGTGTCGATAGT spacer length: 33 

repeater length: 24
38334   611442 GTTGAAATAAGGAAGAACTGAAAG CAAAATTGAGAAGGATGATGAATAAAAAATTATG spacer length: 34 

repeater length: 24
38335   611501 GTTGAAATAAGGAAGAACTGAAAG CTGTTTACGCCAGTGTGTTAAACGACTTGATAGT spacer length: 34 

repeater length: 24
38336   611560 GTTGAAATAAGGAAGAACTGAAAG ATATGTTACCGCTCTTGTTTGCGTGGATTCTGT spacer length: 33 

repeater length: 24
38337   611618 GTTGAAATAAGGAAGAACTGAAAG TTTCGGAAACGGAAACAGTGTCTTCTACA spacer length: 29 

repeater length: 24
38338   611672 GTTGAAATAAGGAAGAACTGAAAG ATTTAGCCCCTCTGAAGGCGGGCTATAACAGTG spacer length: 33 

repeater length: 24
38339   611730 GTTGAAATAAGGAAGAACTGAAAG CAGTGATCATCCAAACGAGGGGGTTGTACCTAAA spacer length: 34 

repeater length: 24
38340   611789 GTTGAAATAAGGAAGAACTGAAAG TTATGTCGTCTATTAGTATTTTTCTTAAGATTTT spacer length: 34 

repeater length: 24
38341   611848 GTTGAAATAAGGAAGAACTGAAAG TGACAAATACTAAGATAATTCCTACATGTCTAT spacer length: 33 

repeater length: 24
38342   611906 GTTGAAATAAGGAAGAACTGAAAG CTTAACTCCCGCCTCAATATATGTCGTGTTTTT spacer length: 33 

repeater length: 24
38343   611964 GTTGAAATAAGGAAGAACTGAAAG TTATTCTCTGCACCACCGTTAGAGTCGTAGT spacer length: 31 

repeater length: 24
38344   612020 GTTGAAATAAGGAAGAACTGAAAG TTCAAACTCATTACATCGCTCTTCCTCGCGTAAGCT spacer length: 

36 repeater length: 24
38345   612081 GTTGAAATAAGGAAGAACTGAAAG TTGGGTAAACGCCCTACTGTGACTTACGAATATC spacer length: 34 

repeater length: 24
38346   612140 GTTGAAATAAGGAAGAACTGAAAG GAATTCGATACCATGCTTATCTTCTTCCTTCTCA spacer length: 34 

repeater length: 24
38347   612199 GTTGAAATAAGGAAGAACTGAAAG TTTATATCACCTCACTGTTGACTGATTAATTTG spacer length: 33 

repeater length: 24
38348   612257 GTTGAAATAAGGAAGAACTGAAAG AATAATAAGGAGAATGAATAGGGGCTTCAACAGT spacer length: 34 

repeater length: 24
38349   612316 GTTGAAATAAGGAAGAACTGAAAG CAGCGATTCTCTTTACCAAATCGATAACACGTGGG spacer length: 

35 repeater length: 24



38350   612376 GTTGAAATAAGGAAGAACTGAAAG TTCTCTTATGCAAATTTGTCACCAAGCACTTTC spacer length: 33 
repeater length: 24

38351   612434 GTTGAAATAAGGAAGAACTGAAAG TCAAACCAGACTCCTACGGCATAATAGCCTGGT spacer length: 33 
repeater length: 24

38352   612492 GTTGAAATAAGGAAGAACTGAAAG AGATATGTACATAACGAGAAGATATAAACATATTT spacer length: 
35 repeater length: 24

38353   612552 GTTGAAATAAGGAAGAACTGAAAG GTTTGTAAATGGGCGTTATAATTGTAACGTTTGC spacer length: 34 
repeater length: 24

38354   612611 GTTGAAATAAGGAAGAACTGAAAG ATTTCTTTTACCTCTACCTCCATCTTTTTCCCC spacer length: 33 
repeater length: 24

38355   612669 GTTGAAATAAGGAAGAACTGAAAG AAAGGAGCTTATACAGCAAAAGAGCGTGGAATTC spacer length: 34 
repeater length: 24

38356   612728 GTTGAAATAAGGAAGAACTGAAAG TACTTTTTGAAAATACCAATCCATGAGGTATATC spacer length: 34 
repeater length: 24

38357   612787 GTTGAAATAAGGAAGAACTGAAAG ATTTGTGTTTTTTGAGACTTATTTTCGACTTTCATT spacer length: 
36 repeater length: 24

38358   612848 GTTGAAATAAGGAAGAACTGAAAG GAGACAAGAATTATGCCGAGAAGATGCTAAAGC spacer length: 33 
repeater length: 24

38359   612906 GTTGAAATAAGGAAGAACTGAAAG CCAAAATACTTCCGCAAATTCGTCGCGTCAAAA spacer length: 33 
repeater length: 24

38360   612964 GTTGAAATAAGGAAGAACTGAAAG CATCTACCACAATTAAGTAATCTCCAATAATCATA spacer length: 
35 repeater length: 24

38361   613024 GTTGAAATAAGGAAGAACTGAAAG TTTTTCTGTCTACAACGCTACAATTACTTTCTCATC spacer length: 
36 repeater length: 24

38362   613085 GTTGAAATAAGGAAGAACTGAAAG TTGATAGTTTATAAGCAGTAGCTAGACCT spacer length: 29 
repeater length: 24

38363   613139 GTTGAAATAAGGAAGAACTGAAAG ACTTACTTCTCAAAATTCCCTGGAGTATATTATC spacer length: 34 
repeater length: 24

38364   613198 GTTGAAATAAGGAAGAACTGAAAG AAATCATTCCACCACATGTGCACATACCCCCAAT spacer length: 34 
repeater length: 24

38365   613257 GTTGAAATAAGGAAGAACTGAAAG TCACTTTTTGGTGAAAAAGCCTTTTTTCTTTGA spacer length: 33 
repeater length: 24

38366   613315 GTTGAAATAAGGAAGAACTGAAAG CAGAAATGGTAGCACTTGGTGTAACAAATCCG spacer length: 32 
repeater length: 24

38367   613372 GTTGAAATAAGGAAGAACTGAAAG GGTGGTAGAGAAAACTACAACTTCAGGGAAAA spacer length: 32 
repeater length: 24

38368   613429 GTTGAAATAAGGAAGAACTGAAAG TCAAATATTACTTTTTCTATTTCTCTTGATGGGG spacer length: 34 
repeater length: 24

38369   613488 GTTGAAATAAGGAAGAACTGAAAG ACTAGATAAAAGATTTGTGGAGATGTTTAAGATA spacer length: 34 
repeater length: 24

38370   613547 GTTGAAATAAGGAAGAACTGAAAG TGAAATCATAGTATTTATTGGGGATAAAAAATG spacer length: 33 
repeater length: 24

38371   613605 GTTGAAATAAGGAAGAACTGAAAG TCGTTTTTATAGTGCATTAGAAGGGATTTTGTCATA spacer length: 
36 repeater length: 24

38372   613666 GTTGAAATAAGGAAGAACTGAAAG CCGTCTTCTTCCCTTTATAGTTCGGTTACGAGT spacer length: 33 
repeater length: 24

38373   613724 GTTGAAATAAGGAAGAACTGAAAG TAAGCTGGAATTGGGGTTAGCATTCCTACTATTT spacer length: 34 
repeater length: 24

38374   613783 GTTGAAATAAGGAAGAACTGAAAG ATTTACTGAAAGCTAGTGCAGGTGCAGGCTATGAG spacer length: 
35 repeater length: 24

38375   613843 GTTGAAATAAGGAAGAACTGAAAG TCTTAATCTTGTTCTTTCTCTCTAGATTCAAAAC spacer length: 34 
repeater length: 24

38376   613902 GTTGAAATAAGGAAGAACTGAAAG ACCCAACATCTCCACTACCAGGCGGTTCTCCA spacer length: 32 
repeater length: 24

38377   613959 GTTGAAATAAGGAAGAACTGAAAG TTAATCATTTGGTCAAAGGCTTGGATGGTTTTT spacer length: 33 
repeater length: 24

38378   614017 GTTGAAATAAGGAAGAACTGAAAG GCATCATGCGAAAGGGGGAATTCTGCAAGGTTCT spacer length: 34 
repeater length: 24

38379   614076 GTTGAAATAAGGAAGAACTGAAAG TTGCTATACACGCCTCATCCACTCCACTGTTTA spacer length: 33 
repeater length: 24

38380   614134 GTTGAAATAAGGAAGAACTGAAAG TTTTTCCTCTCGTGGGGTTACGCTCACTCCTAA spacer length: 33 
repeater length: 24

38381   614192 GTTGAAATAAGGAAGAACTGAAAG ACGGAACAGAAGAAACATGGATAAAGGATGGTT
38382   
38383   
38384   crispr 4
38385   1562425 AGTTGCATCCCAAAAGGGATTGAAAGAT 

TTCAACTTCATAACCGTTAAAATCACCGCTAATTTCAGTTGCATCCCAAAAGGGATTGAAAGTCAATAGCAATTGTTTCGATAACT
GCACATAAAATA spacer length: 98 repeater length: 28

38386   1562552 AGTTGCATCCCAAAAGGGATTGAAAGAT 
AATTCTAGACCTTCAATCTTCTTATCATTGATAATTAGTTGCATCCCAAAAGGGATTGAAAGTCATCTGACGTCTTAAATACGCTT



TTGGATATAATTTT spacer length: 100 repeater length: 28
38387   1562681 AGTTGCATCCCAAAAGGGATTGAAAGAT 

ATAAAGGATGGTTGTGTAATAATTTTGCCTCAGTATATTTATATTTCAAGTTATGAGAGATATGTGTTAAATTCAACACAATTCGT
TATAGTTCACTCAC

38388   
38389   
38390   crispr 5
38391   871430 TACCTTGTTAAGCTTATACTACCAAACGGAACAGAAGAA 

GAATGGATAAATAATGGTACAATAATACAAATACCAAAAACAATATATGTAAACTCTACAAGTAGATACTATTTAAATTCTACGTA
TAACTCGGTTATAATAAATAAACCCATAATAATAGAACCTAATTATAAATTGCA spacer length: 140 repeater 
length: 39

38392   871610 TACCTTGTTAAGCTTATACTACCAAACGGAACAGAAGAA 
GAATGGATAGATTCCCATTCCGATTTAATATTGCCAAAAATAATCCAAATTAATGATACTAGATATATATTAAGCGAACAAAATAA
TATAATAGAAATCTTGAACTGTCGTGTTTTATGCCCCAAATACGATGTATA spacer length: 137 repeater 
length: 39

38393   871787 TACCTTGTTAAGCTTATACTACCAAACGGAACAGAAGAA 
AGGATGGTTGTGTAATAATTTTGCCTCAGTATATTTATATTTCAAGTTATGAGAGATATGTGTTAAATTCAACACAATTCGTTATA
GTTCACTCACCGTTAGTTATTCACCCTGAATACATTAAACAATATTTGATT

38394   
38395   
38396   GCA_009729035.1_ASM972903v1_genomic.fna(findCrispr):
38397   START       REPEAT                           

SPACER                                             
38398   crispr 1
38399   1180933 AACT TTCAGTTCTTCCTTATTTCGACATAATAACGATGACGTTTTCACTGGCGACGAG spacer length: 

54 repeater length: 4
38400   1180992 AACT 

TTCAGTTCTTCCTTATTTCGACATTTACTCAAGGATTTGCTGTATAATGCGGAGGACTTTCAGTTCTTCCTTATTTCGACACCTAT
TAGCGGCATCAGTAAGTGCATCTTG spacer length: 111 repeater length: 4

38401   1181108 AACT TTCAGTTCTTCCTTATTTCGACGAACTGATAACAAAGGATGTACTATTCAGTG spacer length: 53 
repeater length: 4

38402   1181166 AACT TTCAGTTCTTCCTTATTTCGACACGAATGGCAAAAAGAAAAGTATGTTCAAAA
38403   
38404   
38405   crispr 2
38406   1355040 GTCAAAAAACAAGGAGAAGC 

TATTCAATCATTGCAAGAGGCGGTGAAAAGGCAAGGTGAAGCGATTCAGTCATTGCAAGAGAC spacer length: 63 
repeater length: 20

38407   1355124 GTCAAAAAACAAGGAGAAGC 
AATTCAGTCACTACAAGAGACAGTCAATCGGCATACACTAGCAATAGAATCTCTTCAAGAGGCTGTTAAGTCATTGCAGGAGGC 
spacer length: 84 repeater length: 20

38408   1355229 GTCAAAAAACAAGGAGAAGC 
AATAGAGGGATTACAAAGGGCGGTGCTTAGATTGGAGAGAGATGTTAAGAAACTCTCTGTTGAGGTGGGTAGTTTTACAAATAG

38409   
38410   
38411   GCA_009729055.1_ASM972905v1_genomic.fna(findCrispr):
38412   START       REPEAT                           

SPACER                                             
38413   crispr 1
38414   2623165 CTTTCAATTCCATTAAGGATTATC AGATACAATACGGTTCAAGTCGTTAAGCTTTACGTTAATG spacer 

length: 40 repeater length: 24
38415   2623230 CTTTCAATTCCATTAAGGATTATC GTAATGCGTGCTAAAGAGAGTGAGGGGGTGGAGTTTAGAGAA spacer 

length: 42 repeater length: 24
38416   2623297 CTTTCAATTCCATTAAGGATTATC TAGTATATTATGTAACACCAAAAACGTAATAATTTAGC spacer 

length: 38 repeater length: 24
38417   2623360 CTTTCAATTCCATTAAGGATTATC AGTTCAGCGTGACCAGCAACATAGCTAAACAACCGGAA spacer 

length: 38 repeater length: 24
38418   2623423 CTTTCAATTCCATTAAGGATTATC CCTATCAATGTTACCTATAGGTTATACAATGTCTCGGTCTACAA spacer 

length: 44 repeater length: 24
38419   2623492 CTTTCAATTCCATTAAGGATTATC AGTATGCTTAGCCTCAACTAAACACGCTCTGTTTTTCTC spacer 

length: 39 repeater length: 24
38420   2623556 CTTTCAATTCCATTAAGGATTATC ATAAGCTTTCAGACAAACGAAACGCCTTCAGAAATCATTGCAG spacer 

length: 43 repeater length: 24
38421   2623624 CTTTCAATTCCATTAAGGATTATC 

TCCCGGAATTACGTCTATGCCGAACTTTACGTTCCTACCCTCACTTTCAATTCCATTAAGAATTATCAGGAAGTGGAGAAGGCAAA
AGAAGAGATGTTAGCGATGGAAG spacer length: 109 repeater length: 24

38422   2623758 CTTTCAATTCCATTAAGGATTATC CTACTGGATTACGCAACGTATGCAGCGTGGATCTTCGTTTT spacer 
length: 41 repeater length: 24

38423   2623824 CTTTCAATTCCATTAAGGATTATC TTCTATCAGAAGTACAAAGAGGAGAGACAAAAGGCTAAG spacer 
length: 39 repeater length: 24

38424   2623888 CTTTCAATTCCATTAAGGATTATC ATACTTCTGCAATTGGAGCCTTTTCTTCATCCCTCCATAT spacer 



length: 40 repeater length: 24
38425   2623953 CTTTCAATTCCATTAAGGATTATC ATATAAATCAGCAAAATGAAAATAAAGATGGGGGTGAA spacer 

length: 38 repeater length: 24
38426   2624016 CTTTCAATTCCATTAAGGATTATC AACAGGGTGTGGACGAGTAACGCTATGGTAAAAGCAGCAAC spacer 

length: 41 repeater length: 24
38427   2624082 CTTTCAATTCCATTAAGGATTATC CTGGTGATATTGTTTCATTTTTCCTAGGCGCGATAAAAACATCA spacer 

length: 44 repeater length: 24
38428   2624151 CTTTCAATTCCATTAAGGATTATC GCGGTTACGTCATGATGTCGAAAGGTTTGTAGAACTGTTGT spacer 

length: 41 repeater length: 24
38429   2624217 CTTTCAATTCCATTAAGGATTATC CTTTGATTTATTGACCCTGGAAGCCTGAGCACCCTAGC spacer 

length: 38 repeater length: 24
38430   2624280 CTTTCAATTCCATTAAGGATTATC TTCTAGAAAGTAAAAAACAAGTAATGGTTATATATGA spacer 

length: 37 repeater length: 24
38431   2624342 CTTTCAATTCCATTAAGGATTATC AATTCTATTGGTATAAAAATAGCACTTTATCCAGACT spacer 

length: 37 repeater length: 24
38432   2624404 CTTTCAATTCCATTAAGGATTATC TATTTATAAAATAGATCCTTATTTTGAAACTAATA spacer length: 

35 repeater length: 24
38433   2624464 CTTTCAATTCCATTAAGGATTATC GGAAATCGCAACAGAGAATAAAGAGCAAGTTCTCGAGAAGTTA spacer 

length: 43 repeater length: 24
38434   2624532 CTTTCAATTCCATTAAGGATTATC ACTGGAATGACCAGTGCTGATGGTCTAATTGCTATAGTAA spacer 

length: 40 repeater length: 24
38435   2624597 CTTTCAATTCCATTAAGGATTATC AAACGGATTTCATCGCCGTCAATCTCTATTTCCCAGTATC spacer 

length: 40 repeater length: 24
38436   2624662 CTTTCAATTCCATTAAGGATTATC CGAAGGTATCAAGAATGTAAGCCAGGAGCACAACGCAT spacer 

length: 38 repeater length: 24
38437   2624725 CTTTCAATTCCATTAAGGATTATC TTCGAAGAACATCTATTAAATGATAAGAAGGAAGTATGGGA spacer 

length: 41 repeater length: 24
38438   2624791 CTTTCAATTCCATTAAGGATTATC CCGAACAACCAGAAGGTGGTATTGTCAAATGTCTACTTG spacer 

length: 39 repeater length: 24
38439   2624855 CTTTCAATTCCATTAAGGATTATC TTGTGGAGGTGGTGGTGGATTACTCTTCTGTGCTTCAGGTG spacer 

length: 41 repeater length: 24
38440   2624921 CTTTCAATTCCATTAAGGATTATC CAAAAACTTACCTCAACCTAACCGGGCCTAGTCTGTT spacer 

length: 37 repeater length: 24
38441   2624983 CTTTCAATTCCATTAAGGATTATC AAATCTTAATAGAGGATTGGGAAATTGAGCATGTTGTATAT spacer 

length: 41 repeater length: 24
38442   2625049 CTTTCAATTCCATTAAGGATTATC TTATCAAACAACTCGCGAAGTTAATTCTGAATTCTTCTTA spacer 

length: 40 repeater length: 24
38443   2625114 CTTTCAATTCCATTAAGGATTATC TTTATGATAGTATTAAAAGTTTTGGCAAAAAGATTTTTA spacer 

length: 39 repeater length: 24
38444   2625178 CTTTCAATTCCATTAAGGATTATC TTTTCAACTTGGAGGAAGGGAAGAGGAGCGGAAATAACGTCT spacer 

length: 42 repeater length: 24
38445   2625245 CTTTCAATTCCATTAAGGATTATC ATAATAGCCAACCACATGCCCCGCATATAATTAGGAAATATC spacer 

length: 42 repeater length: 24
38446   2625312 CTTTCAATTCCATTAAGGATTATC ATCCTAATCCTTTACGAGGATTAAGAGACCGTAATGAATGGCA spacer 

length: 43 repeater length: 24
38447   2625380 CTTTCAATTCCATTAAGGATTATC AACGGTCCTTCACACATGTTATTAGACGCATTCACGGAAAA spacer 

length: 41 repeater length: 24
38448   2625446 CTTTCAATTCCATTAAGGATTATC TGGACAGAAATAGCGATAGGATTGCTGGTGGGTGCTAATTTCA spacer 

length: 43 repeater length: 24
38449   2625514 CTTTCAATTCCATTAAGGATTATC TGGCATTATTCTCCCCAGCCAGTGCTTGCAACCTTACG spacer 

length: 38 repeater length: 24
38450   2625577 CTTTCAATTCCATTAAGGATTATC TTATGATGTTGGTGATCTCATCGATTCTAGCAGACTTCT spacer 

length: 39 repeater length: 24
38451   2625641 CTTTCAATTCCATTAAGGATTATC AAGTGAAAAAGCTATGGGATTTTTTTCTATTTTTAATCAAA spacer 

length: 41 repeater length: 24
38452   2625707 CTTTCAATTCCATTAAGGATTATC TGTGACGTTTCCAATCGTATAAGAGGTATTATAATACTTCTC spacer 

length: 42 repeater length: 24
38453   2625774 CTTTCAATTCCATTAAGGATTATC GAAGAGTTAGACGTTATGCATGTAGCTACTATAATGTATTTTC spacer 

length: 43 repeater length: 24
38454   2625842 CTTTCAATTCCATTAAGGATTATC TAATGATTTTTTAAATATTCATCTAATGCTTTCCTTATAAGT spacer 

length: 42 repeater length: 24
38455   2625909 CTTTCAATTCCATTAAGGATTATC TTACTAAGGCGACACAGAAATGAACCACGTCCCATTAGAA spacer 

length: 40 repeater length: 24
38456   2625974 CTTTCAATTCCATTAAGGATTATC ACATCGATGAATTTCAAAATGTTGCCCATTTACCTTACATC spacer 

length: 41 repeater length: 24
38457   2626040 CTTTCAATTCCATTAAGGATTATC AACGGCGAGACAGTTGTTTTAGCGCCGTATGACTTTCTCAG spacer 

length: 41 repeater length: 24
38458   2626106 CTTTCAATTCCATTAAGGATTATC TCATTACTTATTTTCTTCATAATTCTTCAACTAATTATTT spacer 

length: 40 repeater length: 24
38459   2626171 CTTTCAATTCCATTAAGGATTATC ATATCTTTTCTCCAAACGTAGGCGATCAGAGTACTGA spacer 

length: 37 repeater length: 24



38460   2626233 CTTTCAATTCCATTAAGGATTATC TAGAGCTAAAAATATCGATACCAGGATTATAAGCCTGTTC spacer 
length: 40 repeater length: 24

38461   2626298 CTTTCAATTCCATTAAGGATTATC TTTGTTTCGCCCTCTACTTGTTCATTTTCTCCAGTTTGT spacer 
length: 39 repeater length: 24

38462   2626362 CTTTCAATTCCATTAAGGATTATC TAAAAAGAAAAAGCGGGCGGGCGAGAGCCCGAAATGG spacer 
length: 37 repeater length: 24

38463   2626424 CTTTCAATTCCATTAAGGATTATC CTAGCATCCGGTGGAAAGAGCAAAATTAAACTTCTGCAAAGGA spacer 
length: 43 repeater length: 24

38464   2626492 CTTTCAATTCCATTAAGGATTATC ATATCACGTATCTGAAGTATATCATCTTAGATATGGCAAA spacer 
length: 40 repeater length: 24

38465   2626557 CTTTCAATTCCATTAAGGATTATC ATAGGGAGAAGAAACACAAAGACTATGTTGAACTCATAGA spacer 
length: 40 repeater length: 24

38466   2626622 CTTTCAATTCCATTAAGGATTATC AAAACTGAAAAATCATTAACCTTAAGGTTCAATAGCA spacer 
length: 37 repeater length: 24

38467   2626684 CTTTCAATTCCATTAAGGATTATC GTAATCCGTTTGGCTTTAGTCTTCCAAATTTTGCTATAATTTCTT 
spacer length: 45 repeater length: 24

38468   2626754 CTTTCAATTCCATTAAGGATTATC GAAGTCAAAAACATCATTAGGTATTATTTTATACAATAGT spacer 
length: 40 repeater length: 24

38469   2626819 CTTTCAATTCCATTAAGGATTATC ACAGTAATTTCTTGTTATCGTAGAAAGCTGGATAAGCATA spacer 
length: 40 repeater length: 24

38470   2626884 CTTTCAATTCCATTAAGGATTATC AAACTCTCTCTAGCAATCTTAAGCAGTGACACAATATAA spacer 
length: 39 repeater length: 24

38471   2626948 CTTTCAATTCCATTAAGGATTATC TAAGTGTAGTACCTAAGCCTTGGCAATCGTTTACGCTAG spacer 
length: 39 repeater length: 24

38472   2627012 CTTTCAATTCCATTAAGGATTATC CCTCCTTTCGGATTTCTAGACTATTTTGATAGCTGTGAAA spacer 
length: 40 repeater length: 24

38473   2627077 CTTTCAATTCCATTAAGGATTATC CCAGAGTGAAATATCGGATATACCTCTATACTAATGTTA spacer 
length: 39 repeater length: 24

38474   2627141 CTTTCAATTCCATTAAGGATTATC AAGTGTTAGAAGAGGAGATGAGAAAAAAGGAAAGAGATT spacer 
length: 39 repeater length: 24

38475   2627205 CTTTCAATTCCATTAAGGATTATC TTAGTGATAAGATTTAACGGCAGATAATCAAATAGAAAA spacer 
length: 39 repeater length: 24

38476   2627269 CTTTCAATTCCATTAAGGATTATC TCTGGTTGGGTGGGACTGGCTTAGTTGGTTTGTTTGG spacer 
length: 37 repeater length: 24

38477   2627331 CTTTCAATTCCATTAAGGATTATC GTCAGGGTATTTAGGTTTTAGAACCCAGGCTTCTAATA spacer 
length: 38 repeater length: 24

38478   2627394 CTTTCAATTCCATTAAGGATTATC ATAAACTTTATGCTTTACATAAACAATAGAGCATAATATA spacer 
length: 40 repeater length: 24

38479   2627459 CTTTCAATTCCATTAAGGATTATC AACTTCTTCCCATGAATTACCCTCTGCTACGATATTCCTATTT spacer 
length: 43 repeater length: 24

38480   2627527 CTTTCAATTCCATTAAGGATTATC ATGACCCGTTATTTTCGCAATAACTGCAGGGTCTACG spacer 
length: 37 repeater length: 24

38481   2627589 CTTTCAATTCCATTAAGGATTATC TTACTAAAGTTGCAACTTCTAGTTCCTTCTCGTGCTT
38482   
38483   
38484   crispr 2
38485   2631766 CTTTCAATTCCATTATGGATTAAC CGAGATAACCGTTACAGAGCTCATAAGCAGAATAAATT spacer 

length: 38 repeater length: 24
38486   2631829 CTTTCAATTCCATTATGGATTAAC CTTCTTTAATTTCGGCCCTAAGTATATCTTCTCTAAA spacer 

length: 37 repeater length: 24
38487   2631891 CTTTCAATTCCATTATGGATTAAC TGAAAGTTTAGGGTTGATAAGTGTAACTCAGGGTAAGACTAGTG spacer 

length: 44 repeater length: 24
38488   2631960 CTTTCAATTCCATTATGGATTAAC TCTGTATATTCTCAGGTTTAATTTCCTCCAGATATT spacer length: 

36 repeater length: 24
38489   2632021 CTTTCAATTCCATTATGGATTAAC TTATGAGAAAAGGCAAACGGAATTAATGCTTCAACAATT spacer 

length: 39 repeater length: 24
38490   2632085 CTTTCAATTCCATTATGGATTAAC AATACGCACCGACCATCAGAGCTAAGAAGACGTCAAAGAG spacer 

length: 40 repeater length: 24
38491   2632150 CTTTCAATTCCATTATGGATTAAC ATTTGACTAAGTTTTTAAAGTCTATTGAGTATAAATTATTT spacer 

length: 41 repeater length: 24
38492   2632216 CTTTCAATTCCATTATGGATTAAC AGAAAATACGGGATGCATCTGATCCTCGCCCACCAGCACA spacer 

length: 40 repeater length: 24
38493   2632281 CTTTCAATTCCATTATGGATTAAC CTGAGTAGAAGTGCAAAGCATCGATGATTTCCTGGAGCTCC spacer 

length: 41 repeater length: 24
38494   2632347 CTTTCAATTCCATTATGGATTAAC TACATCTCGCCATTACCTAACGGATGGACAATAAAT spacer length: 

36 repeater length: 24
38495   2632408 CTTTCAATTCCATTATGGATTAAC TTTGTTGAGGTGTTCTGTAATTGGTTATACAAACTTTGGA spacer 

length: 40 repeater length: 24
38496   2632473 CTTTCAATTCCATTATGGATTAAC TCAGACGAAGAGATAGATTACGTCCTAAGGAGTAATACTGGA spacer 

length: 42 repeater length: 24
38497   2632540 CTTTCAATTCCATTATGGATTAAC AAAAATATTGATCACAACCAGTGCTATTCCTGGATATA spacer 



length: 38 repeater length: 24
38498   2632603 CTTTCAATTCCATTATGGATTAAC AGTGTTAAGTGCTGAAGAACTGCAAAGTCTGTTACAAC spacer 

length: 38 repeater length: 24
38499   2632666 CTTTCAATTCCATTATGGATTAAC CCCTACCTGAGGGTCATAGAGTTGCTGCTACGGTATCTCGT spacer 

length: 41 repeater length: 24
38500   2632732 CTTTCAATTCCATTATGGATTAAC TCTGAGGGGGGCTTAATAAACTCTTCCCCTTTTTTTCT spacer 

length: 38 repeater length: 24
38501   2632795 CTTTCAATTCCATTATGGATTAAC 

ACTTTGCAGAAGTCTTAGGACCCTTTGTCGGACAGAGCGAAAACTTTCAATTCCATTATGGGTTAACAGACTATCGGAGATTGAAG
GACAAAAGTGGAATTCTTTGCCC spacer length: 109 repeater length: 24

38502   2632929 CTTTCAATTCCATTATGGATTAAC TTTTCTTTACCGGCTATGTTGAATAGTCTATAGAGGTTTTGG spacer 
length: 42 repeater length: 24

38503   2632996 CTTTCAATTCCATTATGGATTAAC ATGGAAGGAGATATAGAATATTTTCTTGAGAGAGGATATCAA spacer 
length: 42 repeater length: 24

38504   2633063 CTTTCAATTCCATTATGGATTAAC 
TGGTAATAGAAAAATGAGTTTGGTCGAAATGGTTTCAAAATCTTTCAATTCCATTATGGGTTAACAATATACAGGCTATGGGGACA
GGATATTAGTTGTTAAATTA spacer length: 106 repeater length: 24

38505   2633194 CTTTCAATTCCATTATGGATTAAC TCTAACACTATCCACGTCAATTCCGGCATACTGAAGTAAAA spacer 
length: 41 repeater length: 24

38506   2633260 CTTTCAATTCCATTATGGATTAAC ACCGATCACACCCCCCGCTCCTGAGATTGCGATAGATTTCA spacer 
length: 41 repeater length: 24

38507   2633326 CTTTCAATTCCATTATGGATTAAC TGTACTAGGGCCAAGGAGTTTTCCGACATACTATATGGGGTA spacer 
length: 42 repeater length: 24

38508   2633393 CTTTCAATTCCATTATGGATTAAC TTATTAAAACAAGCCCTCGCGAGGGGGTTTATTTCGAAAGAG spacer 
length: 42 repeater length: 24

38509   2633460 CTTTCAATTCCATTATGGATTAAC TTCATCTTCCTCAATTTCTACAGCATAACATTCCTCA spacer 
length: 37 repeater length: 24

38510   2633522 CTTTCAATTCCATTATGGATTAAC GGCTCCCTGCCCCCAGAAGGGGCGAGGCTTCCTAATTTC spacer 
length: 39 repeater length: 24

38511   2633586 CTTTCAATTCCATTATGGATTAAC ATAACGATTTAACAGACGCTAAGAGGTTCCTCGGAGAAT spacer 
length: 39 repeater length: 24

38512   2633650 CTTTCAATTCCATTATGGATTAAC TAATTGAAAGGTGTTTCTTCATATATAGAAATTTGACGTA spacer 
length: 40 repeater length: 24

38513   2633715 CTTTCAATTCCATTATGGATTAAC CCCTATAATAGAAGTAAAGCCTCTTTGACGATTCGAAAGAA spacer 
length: 41 repeater length: 24

38514   2633781 CTTTCAATTCCATTATGGATTAAC TCCGAACCTCTGACTAAACTCCTTAAGCCTCAAAACCAAAA spacer 
length: 41 repeater length: 24

38515   2633847 CTTTCAATTCCATTATGGATTAAC GCAGTTTACGAGTTGAAGTACACTCACCATCAGCCCGGTAAT spacer 
length: 42 repeater length: 24

38516   2633914 CTTTCAATTCCATTATGGATTAAC TCCTGGAAAAGAATTGCTGAAATTTTAGGAGTAAAGAGAACA spacer 
length: 42 repeater length: 24

38517   2633981 CTTTCAATTCCATTATGGATTAAC GTGATTAGTTTAGCTAGTTCTGGTTTAGGAACACGCTTGTC spacer 
length: 41 repeater length: 24

38518   2634047 CTTTCAATTCCATTATGGATTAAC GTATTAAGTGAGGCTAGGAAATACGGGATGCACATAGTA spacer 
length: 39 repeater length: 24

38519   2634111 CTTTCAATTCCATTATGGATTAAC TCAACCAAGGGGGTGAGCTGAATGGCTGAATCCAGAATAATG spacer 
length: 42 repeater length: 24

38520   2634178 CTTTCAATTCCATTATGGATTAAC CATTAATTGAAAACGAAAAATAACGGGTTTTCGTTTATAAGAAAAA 
spacer length: 46 repeater length: 24

38521   2634249 CTTTCAATTCCATTATGGATTAAC ATCTTCTTCCTGTCAACTTCCTCAACCTCGGTGTCAAACATATACACTC 
spacer length: 49 repeater length: 24

38522   2634323 CTTTCAATTCCATTATGGATTAAC GAAAATCGCATGCGATTGAATCGATTGTGTTGATGATACCTG spacer 
length: 42 repeater length: 24

38523   2634390 CTTTCAATTCCATTATGGATTAAC TTGCTGCAGCATGGCTATATAATGTTCCGCACTGAATAAG spacer 
length: 40 repeater length: 24

38524   2634455 CTTTCAATTCCATTATGGATTAAC CAACCTATACAAATAGGGAGTTTAAGCGGATATACTA spacer 
length: 37 repeater length: 24

38525   2634517 CTTTCAATTCCATTATGGATTAAC AGAAATTTTTAGGGAAAGGGAGAAAACTAACGACGTGAACAGAAA 
spacer length: 45 repeater length: 24

38526   2634587 CTTTCAATTCCATTATGGATTAAC GTAAGGTAAAAGTACCAGCTGAAGATAAGACGTTAACCGG spacer 
length: 40 repeater length: 24

38527   2634652 CTTTCAATTCCATTATGGATTAAC ATAGAGAGCGTTTACCGGGGGGTAAACGGGAAATGATAA spacer 
length: 39 repeater length: 24

38528   2634716 CTTTCAATTCCATTATGGATTAAC ACCGTATTGGCAGAATGGTGAGTTAGTGGTGAACAGTA spacer 
length: 38 repeater length: 24

38529   2634779 CTTTCAATTCCATTATGGATTAAC CCGCTTCCCACCAGTATGATGGTGAGTTAGAAGGGCTGTAA spacer 
length: 41 repeater length: 24

38530   2634845 CTTTCAATTCCATTATGGATTAAC TTTCTTTACTTCAATTCTTTCTTCAATTATCTCTTTAGCTA spacer 
length: 41 repeater length: 24

38531   2634911 CTTTCAATTCCATTATGGATTAAC CACCCATAGGTGTGACATTGTTTAGCGGGTCTGCAAATTATA spacer 
length: 42 repeater length: 24



38532   2634978 CTTTCAATTCCATTATGGATTAAC ATGTAGGTGCTGAAATTGGGGAATCAGCTGAGATGTTTAAAGCTC 
spacer length: 45 repeater length: 24

38533   2635048 CTTTCAATTCCATTATGGATTAAC AATACTACGCAATATCACTTGAAGCATTAAAGTCGTTGGAA spacer 
length: 41 repeater length: 24

38534   2635114 CTTTCAATTCCATTATGGATTAAC TAATACCACACGTTTCTTTTTTTCCTTTTCTTTTTTCTTCT spacer 
length: 41 repeater length: 24

38535   2635180 CTTTCAATTCCATTATGGATTAAC AAGTAAAGACGCTTCCGACTTCTGCCCTTACCACTCTTTA spacer 
length: 40 repeater length: 24

38536   2635245 CTTTCAATTCCATTATGGATTAAC 
TGACATACAAAAGTTAGCGGAAGTATGTAAAGCCTTCCAAGACTTTCAATTCCCTTATGGATTAACACAGTCCTTATCACCATGTC
CATGTCTCTCTGGTACTCTGTTTTAT spacer length: 112 repeater length: 24

38537   2635382 CTTTCAATTCCATTATGGATTAAC AAATCCATTTTTATCAGCAATGAAGAAGTTTTTAGAA spacer 
length: 37 repeater length: 24

38538   2635444 CTTTCAATTCCATTATGGATTAAC GGAGTAGTACACCGCAAACTCAGGGTGTATCAGGAGGA spacer 
length: 38 repeater length: 24

38539   2635507 CTTTCAATTCCATTATGGATTAAC ACACGCATATTATTAATAATCTTAAGCACTGAGTTAATG spacer 
length: 39 repeater length: 24

38540   2635571 CTTTCAATTCCATTATGGATTAAC AAAATATTGATCACAACCAGTGCTATTCCCGGATATA spacer 
length: 37 repeater length: 24

38541   2635633 CTTTCAATTCCATTATGGATTAAC AAGAAGCAAAGACGAATTAAATCAAATAAGTGAAGAAT spacer 
length: 38 repeater length: 24

38542   2635696 CTTTCAATTCCATTATGGATTAAC AAATTTCGCTGTGGATTGTAGATTATAACAACATCATCAT spacer 
length: 40 repeater length: 24

38543   2635761 CTTTCAATTCCATTATGGATTAAC TTAATTGCAGGAGCTGCTGCAGTAATGATGAATGCGGTGA spacer 
length: 40 repeater length: 24

38544   2635826 CTTTCAATTCCATTATGGATTAAC TTAAGCTATACCAATACAAATATGGAAACACAATTATTAC spacer 
length: 40 repeater length: 24

38545   2635891 CTTTCAATTCCATTATGGATTAAC AAAATCATAGCGGTGCAGAATGATAGTATCAAGAATTATCA spacer 
length: 41 repeater length: 24

38546   2635957 CTTTCAATTCCATTATGGATTAAC CCCCGCCCCCGCCGCCTCGCCCGCCCGCTTTTCCGCCTTCA spacer 
length: 41 repeater length: 24

38547   2636023 CTTTCAATTCCATTATGGATTAAC CTGGAATTGTTCTAGCTTCGTTTCCCATAATGGGTCGTTCG spacer 
length: 41 repeater length: 24

38548   2636089 CTTTCAATTCCATTATGGATTAAC GTTGAAAGTAAAACTAGTTTCTTACTCTAAAGATGGCGAG spacer 
length: 40 repeater length: 24

38549   2636154 CTTTCAATTCCATTATGGATTAAC TTTTGTTTCCACTTTAACTTCTACTAATTCTTTTATCATA spacer 
length: 40 repeater length: 24

38550   2636219 CTTTCAATTCCATTATGGATTAAC TCCTAATGTAATGATCACTCTATGGGACGTGAAGTTAA spacer 
length: 38 repeater length: 24

38551   2636282 CTTTCAATTCCATTATGGATTAAC CTAGTTGTTACAGAAGTTTCATTAATTATCCGGTAAACTG spacer 
length: 40 repeater length: 24

38552   2636347 CTTTCAATTCCATTATGGATTAAC TTATTACTCGAATCCGGAGTTAGAGAGGCTGAGGCGTTA spacer 
length: 39 repeater length: 24

38553   2636411 CTTTCAATTCCATTATGGATTAAC TCATATTCGCGAAAACACGGAAAGGAATCGGGGTGTTCGAT spacer 
length: 41 repeater length: 24

38554   2636477 CTTTCAATTCCATTATGGATTAAC CTTAATTCCTGCAAGGAAATAGGGATGCCGTTGTTTCTA spacer 
length: 39 repeater length: 24

38555   2636541 CTTTCAATTCCATTATGGATTAAC CTAATGTTAAAGCCCCTCTTTCCGCCAACACAAGCAATATTTT spacer 
length: 43 repeater length: 24

38556   2636609 CTTTCAATTCCATTATGGATTAAC ATTCCAAGTAATTCTACAGCTCTTTGTTCCTCTTGTTG spacer 
length: 38 repeater length: 24

38557   2636672 CTTTCAATTCCATTATGGATTAAC TCATCTCAATAGAATAAGTATTTAAAAAGGGGTTAAAC spacer 
length: 38 repeater length: 24

38558   2636735 CTTTCAATTCCATTATGGATTAAC ATAGGAGAAACGCTGGAGAGGGAGGGCTTTAACATATTAT spacer 
length: 40 repeater length: 24

38559   2636800 CTTTCAATTCCATTATGGATTAAC GAAAGGTCCGTCACGATCGGAGGATCATCTCGTCTGCTGGAG spacer 
length: 42 repeater length: 24

38560   2636867 CTTTCAATTCCATTATGGATTAAC ACAGTAATTATCACACAACCTGTCAGTTCCGGGGGCT spacer 
length: 37 repeater length: 24

38561   2636929 CTTTCAATTCCATTATGGATTAAC ATTTTATGGAAGTTACTAGCGACAGTGTCAACAATAAGAAGTT spacer 
length: 43 repeater length: 24

38562   2636997 CTTTCAATTCCATTATGGATTAAC AATTTTTACTGTAACTACTCCATCACCCGCCGGAGAAG spacer 
length: 38 repeater length: 24

38563   2637060 CTTTCAATTCCATTATGGATTAAC ATAAGGCTCTAGGAGAAGCACTCAGTGGTACAACAATT spacer 
length: 38 repeater length: 24

38564   2637123 CTTTCAATTCCATTATGGATTAAC CGAAGTTAAGACAGAAGAGAATCCCAGTCCTGACTATTA spacer 
length: 39 repeater length: 24

38565   2637187 CTTTCAATTCCATTATGGATTAAC TATACATAGGTCCTGGTAATCCTGCTTCAGGGACTGATTTT spacer 
length: 41 repeater length: 24

38566   2637253 CTTTCAATTCCATTATGGATTAAC CTAACCCTTCAGGCTTGAAACCCGTCGACGTTTGGACTA spacer 
length: 39 repeater length: 24



38567   2637317 CTTTCAATTCCATTATGGATTAAC CTAGTGATACAAGCATCTGCTCTCGCCAAGTATCTCGTTTACT spacer 
length: 43 repeater length: 24

38568   2637385 CTTTCAATTCCATTATGGATTAAC CCTACCGGGGTGCTTCTTTCCTGCATGAAATCCCTTCAAG spacer 
length: 40 repeater length: 24

38569   2637450 CTTTCAATTCCATTATGGATTAAC TGCTGTAGATGTATCGCGACCCTGTTAACGCTGAAATTCGT spacer 
length: 41 repeater length: 24

38570   2637516 CTTTCAATTCCATTATGGATTAAC GCAGGCTTTAAATTTATGAATCCCGTTATCGTTTTATAAGCATCA 
spacer length: 45 repeater length: 24

38571   2637586 CTTTCAATTCCATTATGGATTAAC CGGATCCAGGGTTAGCAACACAGTACGCTACGCTAATTAGTTACC 
spacer length: 45 repeater length: 24

38572   2637656 CTTTCAATTCCATTATGGATTAAC TCTTAAAGTCCTCCCAATCAACATTTACACGAACTGG spacer 
length: 37 repeater length: 24

38573   2637718 CTTTCAATTCCATTATGGATTAAC TTTTGCCTTAAACAATGAGTCTAAGCAGCCGTTTTGCTT spacer 
length: 39 repeater length: 24

38574   2637782 CTTTCAATTCCATTATGGATTAAC TGGAGTGTGATCGAAGATGTCTCTTATTGGTTTATTTC spacer 
length: 38 repeater length: 24

38575   2637845 CTTTCAATTCCATTATGGATTAAC ATCAAGTTGACAAGTGGTTTATAAAGATAATTTTATCAA spacer 
length: 39 repeater length: 24

38576   2637909 CTTTCAATTCCATTATGGATTAAC ATAATCTACATGTCTTCTAATCCACACTTCACATACTT spacer 
length: 38 repeater length: 24

38577   2637972 CTTTCAATTCCATTATGGATTAAC AAGCTGCTAAGATATTGCAGACTTCTGATCTAAGTGTACTA spacer 
length: 41 repeater length: 24

38578   2638038 CTTTCAATTCCATTATGGATTAAC GAGAGCAAGCAATACCCTCTGTTGCATTTCCGTTAGATAATTC spacer 
length: 43 repeater length: 24

38579   2638106 CTTTCAATTCCATTATGGATTAAC CTCTATCATATACAACCACGAGTCCGTCATGCCCATCACGTA spacer 
length: 42 repeater length: 24

38580   2638173 CTTTCAATTCCATTATGGATTAAC GGCTGATTTGAAGAACTGATATTACCATTCATGATTCT spacer 
length: 38 repeater length: 24

38581   2638236 CTTTCAATTCCATTATGGATTAAC TTCATTTTCTTCCAATTCCTCATTTTCTTCTATTTCATCT spacer 
length: 40 repeater length: 24

38582   2638301 CTTTCAATTCCATTATGGATTAAC AAGATTCTTGAAGGAAATTGAAGAAAATGGCGGGATAATAA spacer 
length: 41 repeater length: 24

38583   2638367 CTTTCAATTCCATTATGGATTAAC AAAAGAAACAATTGAAAAACAAAAGAAATCAGACAATAC spacer 
length: 39 repeater length: 24

38584   2638431 CTTTCAATTCCATTATGGATTAAC GTCCTCTGTTATGATAGAGCTGGTCTACCAATTATTGTCGGT spacer 
length: 42 repeater length: 24

38585   2638498 CTTTCAATTCCATTATGGATTAAC AACGGTGAGGTATTGAATGGAACGTTTTTGATACAGCCCT spacer 
length: 40 repeater length: 24

38586   2638563 CTTTCAATTCCATTATGGATTAAC CCTCTTCAATAACGATAATATATCCCTTCTTTTCGAGAA spacer 
length: 39 repeater length: 24

38587   2638627 CTTTCAATTCCATTATGGATTAAC GGGGGGTGCAATAGGAGCGGCGTTCTTATTGACTTTCGGT spacer 
length: 40 repeater length: 24

38588   2638692 CTTTCAATTCCATTATGGATTAAC CAACTAACTCGGTAATGGCACGGTTGGTGACGGTGTA spacer 
length: 37 repeater length: 24

38589   2638754 CTTTCAATTCCATTATGGATTAAC TAAGACAGACACCGCCCCAAGCACCAGTGGGACTGA spacer length: 
36 repeater length: 24

38590   2638815 CTTTCAATTCCATTATGGATTAAC TTAGGTAAGTATATCGATACTGTATTTAGGCCCAGGTT spacer 
length: 38 repeater length: 24

38591   2638878 CTTTCAATTCCATTATGGATTAAC AAAGATAGATTGAGGTATGTTAAGATTAATGAGAATGAATTTC spacer 
length: 43 repeater length: 24

38592   2638946 CTTTCAATTCCATTATGGATTAAC TTGTTTTTATACTACTTTACTTCATTTTTCGTTTTTCTCCTTT
38593   
38594   
38595   crispr 3
38596   2703303 CTTTCAATTCCTTTGAGGATTCAT CTTAGGTTATATTACGCTGGCATAATCAACGTAAAAGCGA spacer 

length: 40 repeater length: 24
38597   2703368 CTTTCAATTCCTTTGAGGATTCAT CTGGTATATTGTATAGTCATGGTGTATATGTAGATGGAA spacer 

length: 39 repeater length: 24
38598   2703432 CTTTCAATTCCTTTGAGGATTCAT CTGTATATTGAAAAATATTATGGCAAGGTTGATGAGGTTT spacer 

length: 40 repeater length: 24
38599   2703497 CTTTCAATTCCTTTGAGGATTCAT CTAATATTAGAGTGAGGTGGGGGAAAATGAAAAATGAAT spacer 

length: 39 repeater length: 24
38600   2703561 CTTTCAATTCCTTTGAGGATTCAT CTCAAGGCAATATAAGTTTAGAGTGTTAATGATACTAGAT spacer 

length: 40 repeater length: 24
38601   2703626 CTTTCAATTCCTTTGAGGATTCAT CATGAAGACATTTGAATGGAGTACCGCTTTCGATATCCTAG spacer 

length: 41 repeater length: 24
38602   2703692 CTTTCAATTCCTTTGAGGATTCAT CAAACGACTTCAAAGGATTTTTCGCTAGAGCGTATAACG spacer 

length: 39 repeater length: 24
38603   2703756 CTTTCAATTCCTTTGAGGATTCAT CCTAAATGCCCTAAAAGCAAGACTGTATGATTTC spacer length: 

34 repeater length: 24
38604   2703815 CTTTCAATTCCTTTGAGGATTCAT CGAATAGTTTTTTGATAGAAAATGGTGGATTGCAATAACT spacer 



length: 40 repeater length: 24
38605   2703880 CTTTCAATTCCTTTGAGGATTCAT CAAAAATGGCAAGGAAGTTATTGCGTTTAAACCTGTATCA spacer 

length: 40 repeater length: 24
38606   2703945 CTTTCAATTCCTTTGAGGATTCAT CATTAGTATAGAGCCCCCGCGTTTCGGGGGAAGTGGTCT spacer 

length: 39 repeater length: 24
38607   2704009 CTTTCAATTCCTTTGAGGATTCAT CGACGAAATTTACGCCATATTGAAAGACAGATCCAAATGG spacer 

length: 40 repeater length: 24
38608   2704074 CTTTCAATTCCTTTGAGGATTCAT CTTTGTACACAATAAATAATGAGTTAACGATGAAAAAA spacer 

length: 38 repeater length: 24
38609   2704137 CTTTCAATTCCTTTGAGGATTCAT CAGAAGACGCACTTTATGAAAGAGTAATTAAGAATAAAC spacer 

length: 39 repeater length: 24
38610   2704201 CTTTCAATTCCTTTGAGGATTCAT CCTGGCATATTTAACGAATAGTAGTAAGGTTGAAATTAATGTAGA 

spacer length: 45 repeater length: 24
38611   2704271 CTTTCAATTCCTTTGAGGATTCAT CGTTCAACGTTTCGTTAATGCATTAAGACGATATATAAAC spacer 

length: 40 repeater length: 24
38612   2704336 CTTTCAATTCCTTTGAGGATTCAT CGTATACAGCTTTTAAAAAAATAAATTTTTCCCCTTCTAT spacer 

length: 40 repeater length: 24
38613   2704401 CTTTCAATTCCTTTGAGGATTCAT CAGTCGTTGATGGCAAGAGCGAGATGTCTGTCATTGTTTCAA spacer 

length: 42 repeater length: 24
38614   2704468 CTTTCAATTCCTTTGAGGATTCAT CGTCAAATTAATAGCATTAGGTAAAGCAACGGCTAATTTAA spacer 

length: 41 repeater length: 24
38615   2704534 CTTTCAATTCCTTTGAGGATTCAT CATTATTTCCAATTAAAAAAATGGTGAGCTAAAAATGG spacer 

length: 38 repeater length: 24
38616   2704597 CTTTCAATTCCTTTGAGGATTCAT CCGATGGACTATGCAACAGATCTTCAAAAGGATTGATTT spacer 

length: 39 repeater length: 24
38617   2704661 CTTTCAATTCCTTTGAGGATTCAT CCGTTATTGAGCTCTTAGCATATCTTTTGGCGTATCATA spacer 

length: 39 repeater length: 24
38618   2704725 CTTTCAATTCCTTTGAGGATTCAT CGATAACATAACGTTATTACGCTGTAAATGTTGTCAA spacer 

length: 37 repeater length: 24
38619   2704787 CTTTCAATTCCTTTGAGGATTCAT CACATATTTAGCGATTTAAACGGTGACCAGAACGACATAT spacer 

length: 40 repeater length: 24
38620   2704852 CTTTCAATTCCTTTGAGGATTCAT CTAACAATGAAGGCAATGGGGAAAGCAGTTTCTAATGCTA spacer 

length: 40 repeater length: 24
38621   2704917 CTTTCAATTCCTTTGAGGATTCAT CGAGCAAGTAAACATGAAAGGTAGGAAAATATTGGTTCC spacer 

length: 39 repeater length: 24
38622   2704981 CTTTCAATTCCTTTGAGGATTCAT CAATAGTGGATAAGCTCAAGGAACTATATATTAAGACGGTAA spacer 

length: 42 repeater length: 24
38623   2705048 CTTTCAATTCCTTTGAGGATTCAT CCCATCGTTAAGAAGCGGATAAACGCTGGGTTGTCTTTAA spacer 

length: 40 repeater length: 24
38624   2705113 CTTTCAATTCCTTTGAGGATTCAT CGTTATAGTTACGTTAGAATACGACTTCAGAAACGGAAT spacer 

length: 39 repeater length: 24
38625   2705177 CTTTCAATTCCTTTGAGGATTCAT CATTACGATATTTATTAACGCAATGTTACAAAACATGGT spacer 

length: 39 repeater length: 24
38626   2705241 CTTTCAATTCCTTTGAGGATTCAT CTTTATTACTATGACGAATTAAACGAAATCGCTAACGACTTCT spacer 

length: 43 repeater length: 24
38627   2705309 CTTTCAATTCCTTTGAGGATTCAT CGCAAAGTAGAAAAATGGATTTGGTCTGGGCGAGAGAAA spacer 

length: 39 repeater length: 24
38628   2705373 CTTTCAATTCCTTTGAGGATTCAT CACTGAAGAAGTTGACGGTAGACATGGTCTTTTTTAAG spacer 

length: 38 repeater length: 24
38629   2705436 CTTTCAATTCCTTTGAGGATTCAT CCTTTTTCCCCTATGGAGAGAATGTTCTCCCCCTAGAG spacer 

length: 38 repeater length: 24
38630   2705499 CTTTCAATTCCTTTGAGGATTCAT CCTGGTAACGTGTACAAAATGTTATTTTTGGCGAGTCA spacer 

length: 38 repeater length: 24
38631   2705562 CTTTCAATTCCTTTGAGGATTCAT CAATGTTGATGTTGGGTGAAAAAAAAGTGAAAATCCAAAAC spacer 

length: 41 repeater length: 24
38632   2705628 CTTTCAATTCCTTTGAGGATTCAT CGTTTGATGGGCTTGTATGGTTGCCTCAGCCACCTATA spacer 

length: 38 repeater length: 24
38633   2705691 CTTTCAATTCCTTTGAGGATTCAT CAATATGTCGTTAGCAATAATACCATTTTCTAAACGTTTA spacer 

length: 40 repeater length: 24
38634   2705756 CTTTCAATTCCTTTGAGGATTCAT CAGTTGATGAACAATAACGAGATAAGATTAAACGCTATT spacer 

length: 39 repeater length: 24
38635   2705820 CTTTCAATTCCTTTGAGGATTCAT CATAAACTAGGAAATTGTTGACAGAACTGGGGGTCAT spacer 

length: 37 repeater length: 24
38636   2705882 CTTTCAATTCCTTTGAGGATTCAT CTACGCTCAACGTCTGTTACGCCAATTATATCAACATCTAA spacer 

length: 41 repeater length: 24
38637   2705948 CTTTCAATTCCTTTGAGGATTCAT CTAGTTAAAGATTCTGAACTAGAAAATGTCCAAATAATAG spacer 

length: 40 repeater length: 24
38638   2706013 CTTTCAATTCCTTTGAGGATTCAT ATTTCAGGATATATTGGTAGGGTGATGGTGGTAGT spacer length: 

35 repeater length: 24
38639   2706073 CTTTCAATTCCTTTGAGGATTCAT CAACTATTTAAATCTTTCTCTACACAAATGATAGAGA spacer 

length: 37 repeater length: 24



38640   2706135 CTTTCAATTCCTTTGAGGATTCAT CCTTCAGAGGAGAATTTCAAGGAATTCAGGATTTTGGA spacer 
length: 38 repeater length: 24

38641   2706198 CTTTCAATTCCTTTGAGGATTCAT CAAATTTATCAAAGGAGTTGAGACAATGATTAAGTTCAC spacer 
length: 39 repeater length: 24

38642   2706262 CTTTCAATTCCTTTGAGGATTCAT CGGAAATCAGTAATCACGTTTATACCTTTAACACAAAATA spacer 
length: 40 repeater length: 24

38643   2706327 CTTTCAATTCCTTTGAGGATTCAT CCTATTAGACTTTTTGCAAAACGCTAGGGTGTCTGTACGTA spacer 
length: 41 repeater length: 24

38644   2706393 CTTTCAATTCCTTTGAGGATTCAT CATTTATCCCAATCATTCACAAAGTAAGTGACAAAACT spacer 
length: 38 repeater length: 24

38645   2706456 CTTTCAATTCCTTTGAGGATTCAT CATCGTTTTCGTGCAAATCTAACCAATATTGCTGTTG spacer 
length: 37 repeater length: 24

38646   2706518 CTTTCAATTCCTTTGAGGATTCAT CGAGTAATATGGGTGGTAAGATGTCGTTTGAATTTGAAT spacer 
length: 39 repeater length: 24

38647   2706582 CTTTCAATTCCTTTGAGGATTCAT CAATTTGAAGCATACGTAGAAGACTACGTTATAT spacer length: 
34 repeater length: 24

38648   2706641 CTTTCAATTCCTTTGAGGATTCAT CGAAGATGAACAACAAACTGAAAGTAATGATAGTCAAC spacer 
length: 38 repeater length: 24

38649   2706704 CTTTCAATTCCTTTGAGGATTCAT CATGACTATGCAAAAAGATGCTCAAGTTCAAAATA spacer length: 
35 repeater length: 24

38650   2706764 CTTTCAATTCCTTTGAGGATTCAT CGTAAAGTATCGGCTAACGTTTGGATGATGATCTTA spacer length: 
36 repeater length: 24

38651   2706825 CTTTCAATTCCTTTGAGGATTCAT CTTACCTAAATATGAGAGGGAACAACTCCTTACTACAA spacer 
length: 38 repeater length: 24

38652   2706888 CTTTCAATTCCTTTGAGGATTCAT CATTTACTATAACTGGTTGTTGGGGAAGGTACTGCAGTATA spacer 
length: 41 repeater length: 24

38653   2706954 CTTTCAATTCCTTTGAGGATTCAT CCAAACTAACCACCCATGTCCTTCGTTAGATCGAGTAAA spacer 
length: 39 repeater length: 24

38654   2707018 CTTTCAATTCCTTTGAGGATTCAT CTATTTTCAAAAATAGGGAGCCTATACATAAAAATTCATG spacer 
length: 40 repeater length: 24

38655   2707083 CTTTCAATTCCTTTGAGGATTCAT CGTTTCCCAACCATGACATCGACCCGCTGTTGTCTAGT spacer 
length: 38 repeater length: 24

38656   2707146 CTTTCAATTCCTTTGAGGATTCAT CGTAGACTATTTCACAGAAGAGAATAATGAAATGGTTA spacer 
length: 38 repeater length: 24

38657   2707209 CTTTCAATTCCTTTGAGGATTCAT TACTAAAGTTGCAACTTCTAGTTCCTTCTCGTGCTTCA
38658   
38659   
38660   crispr 4
38661   2685335 GATGAATCCTCAAAGGAATTGAAAG TATTTGAATGAGAAAGAGATAACGAAAGTTTTGAATT spacer 

length: 37 repeater length: 25
38662   2685398 GATGAATCCTCAAAGGAATTGAAAG TATTGAGACAGAAGGAAGCGGGAGTTAAGACCCTCAAAGAGA spacer 

length: 42 repeater length: 25
38663   2685466 GATGAATCCTCAAAGGAATTGAAAG TTATGGCAGATGATAACTCGTCAATTGCCTCTTCTGCAC spacer 

length: 39 repeater length: 25
38664   2685531 GATGAATCCTCAAAGGAATTGAAAG GCTTTACGACGAGGGGGGTCGCCCCTAGTACATCTGCA spacer 

length: 38 repeater length: 25
38665   2685595 GATGAATCCTCAAAGGAATTGAAAG AGATCTTACCCACATCCGCCTCATGTCTAAAAGTAATATT spacer 

length: 40 repeater length: 25
38666   2685661 GATGAATCCTCAAAGGAATTGAAAG TGATATGACTTTCAAAGCGACCTTCTTCCCTACCTCATTTT spacer 

length: 41 repeater length: 25
38667   2685728 GATGAATCCTCAAAGGAATTGAAAG ACACAGAAAAGTAAACCGTTAGTCCCTGCACAAATAGAG spacer 

length: 39 repeater length: 25
38668   2685793 GATGAATCCTCAAAGGAATTGAAAG GTATTCCCAAAGCTTATGAATTCATATTTCACATTTA spacer 

length: 37 repeater length: 25
38669   2685856 GATGAATCCTCAAAGGAATTGAAAG TTCCATATTTCAATGATAGAAAAAATATCAATGTCAATAT spacer 

length: 40 repeater length: 25
38670   2685922 GATGAATCCTCAAAGGAATTGAAAG TTCCATATTTCAATGATAGAAAAAATATCAATGTCAATAT spacer 

length: 40 repeater length: 25
38671   2685988 GATGAATCCTCAAAGGAATTGAAAG CACGAGCATTAATCCATGTTTTATTTAGAGCATTAAAAC spacer 

length: 39 repeater length: 25
38672   2686053 GATGAATCCTCAAAGGAATTGAAAG ATAGAGGACTTAAGGAGTGGTTATGGAAGAATAATTTTA spacer 

length: 39 repeater length: 25
38673   2686118 GATGAATCCTCAAAGGAATTGAAAG GGTATAAGAATAACAAAGAGCACTATACACCGCATATTCTT spacer 

length: 41 repeater length: 25
38674   2686185 GATGAATCCTCAAAGGAATTGAAAG GTATGTCGTTATGAACTACGTTATTGGATTCATCGTTA spacer 

length: 38 repeater length: 25
38675   2686249 GATGAATCCTCAAAGGAATTGAAAG AAGAACAATTTTAGCATATAATCCATTATTGATTAT spacer 

length: 36 repeater length: 25
38676   2686311 GATGAATCCTCAAAGGAATTGAAAG AATCCATCTAATTCAATTCAACCTGTTTTTTCTTCAAA spacer 

length: 38 repeater length: 25
38677   2686375 GATGAATCCTCAAAGGAATTGAAAG CCATAGAGAATGTTATAATAGTTGATGATTACA spacer length: 



33 repeater length: 25
38678   2686434 GATGAATCCTCAAAGGAATTGAAAG ATGATTCCCCTTTGAATGACGTCAGGAAACGTCGTAAA spacer 

length: 38 repeater length: 25
38679   2686498 GATGAATCCTCAAAGGAATTGAAAG TTTTTCTGAGTCTTTATAGCAATACACTCGTTT spacer length: 

33 repeater length: 25
38680   2686557 GATGAATCCTCAAAGGAATTGAAAG TTAATTCCACAACCACCAATTTCACAACCACAACACCAGCCA spacer 

length: 42 repeater length: 25
38681   2686625 GATGAATCCTCAAAGGAATTGAAAG AATAATTTGATTACTTTATCGTAGAACTCCTTTTCCTT spacer 

length: 38 repeater length: 25
38682   2686689 GATGAATCCTCAAAGGAATTGAAAG AAAAATATCTCAATAATATTGTCAGATGGCACTTCA spacer 

length: 36 repeater length: 25
38683   2686751 GATGAATCCTCAAAGGAATTGAAAG ATAATCGCATAATCCGCAATATAATAACCCATCACCA spacer 

length: 37 repeater length: 25
38684   2686814 GATGAATCCTCAAAGGAATTGAAAG CTCCTTGAGGCACTGTGATATTCTCGGCTCTCGCAAAT spacer 

length: 38 repeater length: 25
38685   2686878 GATGAATCCTCAAAGGAATTGAAAG CTTTCTTTTCCTTCTTCTGTTCAAGAAGCTTTATTAGGAA spacer 

length: 40 repeater length: 25
38686   2686944 GATGAATCCTCAAAGGAATTGAAAG AGCTGAACTTCATCTGGAGATATTTCCAGGTCACTGTT spacer 

length: 38 repeater length: 25
38687   2687008 GATGAATCCTCAAAGGAATTGAAAG AGGTTTCTTTGTTGATACCACTTATATAATTCGTA spacer length: 

35 repeater length: 25
38688   2687069 GATGAATCCTCAAAGGAATTGAAAG TTAAATATCGTTATGTTGATTTCTTCACCTAACGTCT spacer 

length: 37 repeater length: 25
38689   2687132 GATGAATCCTCAAAGGAATTGAAAG ATACGACAACTGTCACCGCCATAACGTTTGACTCTCTTA spacer 

length: 39 repeater length: 25
38690   2687197 GATGAATCCTCAAAGGAATTGAAAG TTAAGGGCCGTTTTCAACACGTCTATATCACGTTTAG spacer 

length: 37 repeater length: 25
38691   2687260 GATGAATCCTCAAAGGAATTGAAAG AGCCAGACTAAAAAATTGAATACATCACATGCATT spacer length: 

35 repeater length: 25
38692   2687321 GATGAATCCTCAAAGGAATTGAAAG TGTATTGAAGTTCCGTAACATAGTTAACAACCTTTCCGT spacer 

length: 39 repeater length: 25
38693   2687386 GATGAATCCTCAAAGGAATTGAAAG GGTTAATAATAAACAACAATCGAAATATATTAGCATTAGC spacer 

length: 40 repeater length: 25
38694   2687452 GATGAATCCTCAAAGGAATTGAAAG TAATAAAAAATTAGCTTTGACTTGAAACTTGTACTGTT spacer 

length: 38 repeater length: 25
38695   2687516 GATGAATCCTCAAAGGAATTGAAAG TCCCCGCCTTTGGCGGGGTCGATTTTTTATTCTTGCCT spacer 

length: 38 repeater length: 25
38696   2687580 GATGAATCCTCAAAGGAATTGAAAG TTTAAAGCGTTAATAAAGTCGTTACCGATTTCGTTTAA spacer 

length: 38 repeater length: 25
38697   2687644 GATGAATCCTCAAAGGAATTGAAAG GACGTCTTCTTCTTCTAACGTTTCTTCTTCTACGTTTA spacer 

length: 38 repeater length: 25
38698   2687708 GATGAATCCTCAAAGGAATTGAAAG GTACTTCCAATAGGTTCAAACGTTATGATTTCTTTGTTGTTC spacer 

length: 42 repeater length: 25
38699   2687776 GATGAATCCTCAAAGGAATTGAAAG TTAATAAAATCTTTTATTTTCTCTTCATCTATTATAAAGAT spacer 

length: 41 repeater length: 25
38700   2687843 GATGAATCCTCAAAGGAATTGAAAG TTTTACTAAAGTTGCAACTTCTAGTTCCTTCTCGTGCTTCA
38701   
38702   
38703   crispr 5
38704   925827 AAGAAACAAGGAGAAGCCATCCAGGCTTTACAAGA 

AACTGTGGATAAACACACCCAAGCCATAGTATCACTTCAAGAAGTAGTCAAAAAACAAGATGAAGCCATTCAAAGACTCCAGGAGA
CTGTAGATAAGCATACTGAGGCTATAGTATCACTTCAACAAGCAGTCCAATCTTTACAAGAAACTGT spacer length: 
153 repeater length: 35

38705   926016 AAGAAACAAGGAGAAGCCATCCAGGCTTTACAAGA 
AACTGTGGATAAACACACCCAAGCCATAGTATCACTTCAAGAGATTGTTAAGAAACAAGGTGAGGCTATAGAAGCTCTACAAGATG
CGGT spacer length: 90 repeater length: 35

38706   926142 AAGAAACAAGGAGAAGCCATCCAGGCTTTACAAGA 
TGGGGGAAAATGAAAAATGAATTCTTTCAATTCCTTTGAGGATTCATCTCAAGGCAATATAAGTTTAGAGTGTTAATGATACTAGA
TACT

38707   
38708   
38709   GCA_009797925.1_ASM979792v1_genomic.fna(findCrispr):
38710   START       REPEAT                           

SPACER                                             
38711   crispr 1
38712   1937746 CGTCAGTCATCGTCGAACACC 

CCCGGAACGCCGTTCCGGCGAGCTCCAATTCGCTCACTTCGTTCGCTCATTGGAACACCGGGAGACTCACTTCGTTCGTCTCCCGA
GCTCAACGATTCCTTCCTA spacer length: 105 repeater length: 21

38713   1937873 CGTCAGTCATCGTCGAACACC GGGAGGCGAAGCGTCCCGAGCTCGACGATTCGTTCCTG spacer length: 
38 repeater length: 21

38714   1937933 CGTCAGTCATCGTCGAACACC CACAAGGTCAACCCCAAGGCGGGCAGCCATCCCAAGGC



38715   
38716   
38717   crispr 2
38718   2208642 GTTTCAGACGGACCCTTGTGG GGTTGAAGGTACGTTCTCAGTTACCTCGGGTGACTCTCAAATGA spacer 

length: 44 repeater length: 21
38719   2208708 GTTTCAGACGGACCCTTGTGG GGTTGAAGGCCTCCTTGGATACGATGTTGACAAGCAAGGGTATAT spacer 

length: 45 repeater length: 21
38720   2208775 GTTTCAGACGGACCCTTGTGG GGTTGAAGGTTTGAGTCTGCACCGGATTTTGACACCCACACTTGT spacer 

length: 45 repeater length: 21
38721   2208842 GTTTCAGACGGACCCTTGTGG GGTTGAAGGGGTCAGCAGAAGGTGCCAAGCAACTCAAGCACGAT spacer 

length: 44 repeater length: 21
38722   2208908 GTTTCAGACGGACCCTTGTGG GGTTGAAGGACTCCACGGGAGAATATACTCAAATAACTCCGGT spacer 

length: 43 repeater length: 21
38723   2208973 GTTTCAGACGGACCCTTGTGG GGTTGAAGGCATTCCGGGCTTCAGCGTATCTATAACCTGTTCG spacer 

length: 43 repeater length: 21
38724   2209038 GTTTCAGACGGACCCTTGTGG GGTTGAAGGATGATCGGGACGAACGGCGGGGAGAGCACGAGCC spacer 

length: 43 repeater length: 21
38725   2209103 GTTTCAGACGGACCCTTGTGG GGTTGAAGGGTGATAGGCGAGGTTAGTCATCGGCGACCCCCTCG spacer 

length: 44 repeater length: 21
38726   2209169 GTTTCAGACGGACCCTTGTGG GGTTGAAGGACTTGCGCTAATGGTTTTGCCAAGTTCTTCCTGCT spacer 

length: 44 repeater length: 21
38727   2209235 GTTTCAGACGGACCCTTGTGG GGTTGAAGGGTCGGCGGCTTTGTACCATTCACCCTCCTTTTTGAG spacer 

length: 45 repeater length: 21
38728   2209302 GTTTCAGACGGACCCTTGTGG GGTTGAAGGCATTGACAAACGGAGACTCCCAATCAATGTTGCTG spacer 

length: 44 repeater length: 21
38729   2209368 GTTTCAGACGGACCCTTGTGG GGTTGAAGGCCTTGTGGCGAGTCCGTCGTTGATGGATGCTCGCA spacer 

length: 44 repeater length: 21
38730   2209434 GTTTCAGACGGACCCTTGTGG GGTTGAAGGACGTAGACTTCCCGGACGTAGTACCCATCTGCCT spacer 

length: 43 repeater length: 21
38731   2209499 GTTTCAGACGGACCCTTGTGG GGTTGAAGGCCCGCGATCATCCATATCATCCTCGGCGCTCTTG spacer 

length: 43 repeater length: 21
38732   2209564 GTTTCAGACGGACCCTTGTGG GGTTGAAGGTGAGCAACCGGCGCGACTAATCGCACTCAAAGCAT spacer 

length: 44 repeater length: 21
38733   2209630 GTTTCAGACGGACCCTTGTGG AGTTGAAGCGTCCCTGCCTCCGCTGCTCCGGGAGACAGTGAGACC spacer 

length: 45 repeater length: 21
38734   2209697 GTTTCAGACGGACCCTTGTGG AGTTGAAGCAACGACAGCGGACAGCATGAGCTACGATTTGCG spacer 

length: 42 repeater length: 21
38735   2209761 GTTTCAGACGGACCCTTGTGG AGTTGAAGCAACGTGAGTTTGAGATTAGCACTGAAAGCGACGTT spacer 

length: 44 repeater length: 21
38736   2209827 GTTTCAGACGGACCCTTGTGG AGTTGAAGCCAATCCTAACCACTGGCCTTGCAGTTTCGACTAAG spacer 

length: 44 repeater length: 21
38737   2209893 GTTTCAGACGGACCCTTGTGG AGTTGAAGCGAGACGTTGCCCACGTCAAAGTACGTCTCATTTG spacer 

length: 43 repeater length: 21
38738   2209958 GTTTCAGACGGACCCTTGTGG AGTTGAAGCCTGATCGGCGATCCGGGCGTCGGGAAATCCGTGGCG spacer 

length: 45 repeater length: 21
38739   2210025 GTTTCAGACGGACCCTTGTGG AGTTGAAGCGCACCAACTACCGATATATTGGCCAGTTTCGGCGT spacer 

length: 44 repeater length: 21
38740   2210091 GTTTCAGACGGACCCTTGTGG AGTTGAAGCGTCATCAATGAACCGGATGTAATCAGTCCCGAGC spacer 

length: 43 repeater length: 21
38741   2210156 GTTTCAGACGGACCCTTGTGG AGTTGAAGCGCACCGAAGGAAGCGGCCAAGAGACTTCGGAATAGA spacer 

length: 45 repeater length: 21
38742   2210223 GTTTCAGACGGACCCTTGTGG AGTTGAAGCGCTATCATCCATTATATCCGTCCGGCGGTTTTTGAT spacer 

length: 45 repeater length: 21
38743   2210290 GTTTCAGACGGACCCTTGTGG GGTTGAAGCTATCGGATGCTTTTGTCGCCCAGGCATCACACCCTT spacer 

length: 45 repeater length: 21
38744   2210357 GTTTCAGACGGACCCTTGTGG GGTTGAAGCAACCGACCTTCGAGCAGTGTGCCTTCTGTGCTGGA spacer 

length: 44 repeater length: 21
38745   2210423 GTTTCAGACGGACCCTTGTGG GGTTGAAGCCCCACGGAAACAATCTCAGACCTGAACGATGGGCTT spacer 

length: 45 repeater length: 21
38746   2210490 GTTTCAGACGGACCCTTGTGG GGTTGAAGCCGCCCCTGTAAGTGTTTGGGTGTAGAGGTAGCTGT spacer 

length: 44 repeater length: 21
38747   2210556 GTTTCAGACGGACCCTTGTGG GGTTGAAGCAAGAAAGTCCGTCTGTTGCCTGGGGACCGAACGGA spacer 

length: 44 repeater length: 21
38748   2210622 GTTTCAGACGGACCCTTGTGG GGTTGAAGCTGCGACATCTCTTGCAGTTTATGTCGAAAACCTCCG spacer 

length: 45 repeater length: 21
38749   2210689 GTTTCAGACGGACCCTTGTGG GGTTGAAGCGAGGACGGCCCGCTGGCCCTGCCACTGTTTGATT spacer 

length: 43 repeater length: 21
38750   2210754 GTTTCAGACGGACCCTTGTGG CCCAAGGCCAACCACCACAAGGTCAACCCCAAGGCGGGCAGCC
38751   
38752   
38753   crispr 3



38754   2018427 GGTTCAATTCCCATCCGGCCCG 
CTATTGCGACGAACGGACGTGAGGAGCTATGCGGCCAAGGGAATTGAACCCTACCAGTGGCAGCCCGCGCAGCGGAGCGAGCAGGA
ACCTCTGGTTC spacer length: 97 repeater length: 22

38755   2018547 GGTTCAATTCCCATCCGGCCCG 
TAGTATTCTGTCGCGAGCATACCGCGAGCGACGAATACGCTATGATGGAATTGAATCACGGCAAACGGGCACAACGTAGTGAGCGC
GTCTGGCATC spacer length: 96 repeater length: 22

38756   2018666 GGTTCAATTCCCATCCGGCCCG 
CCACTGACGAGCAAGGTCCACCGAACGGGACCGCTGGGCCGTCATCCGGGCCGGGAGACGGGACGACTGAAACCGATCATCCGACA
AACGGGGCCG

38757   
38758   
38759   crispr 4
38760   722435 CCGAACGGGACCGCTGGGCCACCA GCCACTGACGAGCAAGGCCC spacer length: 20 repeater 

length: 24
38761   722480 CCGAACGGGACCGCTGGGCCACCA GCCACTGACGAGCAAGGTCC spacer length: 20 repeater 

length: 24
38762   722525 CCGAACGGGACCGCTGGGCCACCA GCCACTGACGAGCAAGGTCC spacer length: 20 repeater 

length: 24
38763   722570 CCGAACGGGACCGCTGGGCCACCA GCCACTGACGAGCAAGGCCC spacer length: 20 repeater 

length: 24
38764   722615 CCGAACGGGACCGCTGGGCCACCA GGCCGTCATCCGGGCCGGGA
38765   
38766   
38767   crispr 5
38768   1381175 GGCAACCACCCCAAGGCCAACCAC CGCAGGACCAACCCCAGAGC spacer length: 20 repeater 

length: 24
38769   1381220 GGCAACCACCCCAAGGCCAACCAC CGCAGGACCAACCCCAGAGC spacer length: 20 repeater 

length: 24
38770   1381265 GGCAACCACCCCAAGGCCAACCAC CACAAGGTCAACCCCAGAGC spacer length: 20 repeater 

length: 24
38771   1381310 GGCAACCACCCCAAGGCCAACCAC AGGTCAACCCCAAGGCGGGC
38772   
38773   
38774   GCA_009911715.1_ASM991171v1_genomic.fna(findCrispr):
38775   START       REPEAT                           

SPACER                                             
38776   crispr 1
38777   564623 ATCGAGAACTCTCGTATTTGACAACACTCTCAAAC TTTCGGCAAATTATTCCCGAAAATGCACAA spacer 

length: 30 repeater length: 35
38778   564689 ATCGAGAACTCTCGTATTTGACAACACTCTCAAAC CATCCCATCTCTTGATCGCCTCTTCGCGTG spacer 

length: 30 repeater length: 35
38779   564755 ATCGAGAACTCTCGTATTTGACAACACTCTCAAAC GGACTGATGGCTGACGGGCCCGAGGACCTC spacer 

length: 30 repeater length: 35
38780   564821 ATCGAGAACTCTCGTATTTGACAACACTCTCAAAC 

TACCCCATGCGGTTTTACCCGCATTTCCCAGATCGAGAACTCTCGTATTTACAACACTCTCAAACTCGTGCCGGTGTAGGATTTCT
CGATAGTGA spacer length: 95 repeater length: 35

38781   564952 ATCGAGAACTCTCGTATTTGACAACACTCTCAAAC ATGACGACATAGCCAAGCCTCTCCAGTCCA spacer 
length: 30 repeater length: 35

38782   565018 ATCGAGAACTCTCGTATTTGACAACACTCTCAAAC CACCACGATGAGCAGCGGGATGATGTTGAT spacer 
length: 30 repeater length: 35

38783   565084 ATCGAGAACTCTCGTATTTGACAACACTCTCAAAC ACGCCGAGTAGTCGTTGATCCTGATCGCGT spacer 
length: 30 repeater length: 35

38784   565150 ATCGAGAACTCTCGTATTTGACAACACTCTCAAAC AAGGTTCAGTGTGCATGGTGGTTCGACTAT spacer 
length: 30 repeater length: 35

38785   565216 ATCGAGAACTCTCGTATTTGACAACACTCTCAAAC GCATTAGATTCCAGTGGATTGGGATGTCAT spacer 
length: 30 repeater length: 35

38786   565282 ATCGAGAACTCTCGTATTTGACAACACTCTCAAAC CTCACCGTTCCACGTAACGCCCTTGTAGGA spacer 
length: 30 repeater length: 35

38787   565348 ATCGAGAACTCTCGTATTTGACAACACTCTCAAAC CCGTTCGCCACCGCTGTCTGACAGTCTCCA spacer 
length: 30 repeater length: 35

38788   565414 ATCGAGAACTCTCGTATTTGACAACACTCTCAAAC AAATGACGGGCATGTATGAGAGCCTGAATG spacer 
length: 30 repeater length: 35

38789   565480 ATCGAGAACTCTCGTATTTGACAACACTCTCAAAC GCGTTCGTCTGGAACCTGAAGCTGAATGAA spacer 
length: 30 repeater length: 35

38790   565546 ATCGAGAACTCTCGTATTTGACAACACTCTCAAAC GATGTCCTGCACGTTCCCCCAGTCCTGCGAC spacer 
length: 31 repeater length: 35

38791   565613 ATCGAGAACTCTCGTATTTGACAACACTCTCAAAC ACGATCTCGGCGATCAGTTCGGCGTCACTC spacer 
length: 30 repeater length: 35

38792   565679 ATCGAGAACTCTCGTATTTGACAACACTCTCAAAC CGAACCTCTGCCGGTTGTTCTGATCTCCATA spacer 
length: 31 repeater length: 35

38793   565746 ATCGAGAACTCTCGTATTTGACAACACTCTCAAAC CTGATGCACACCCCTAACATGCCGTTCTCG spacer 



length: 30 repeater length: 35
38794   565812 ATCGAGAACTCTCGTATTTGACAACACTCTCAAAC GGATGATCAATGGGAAGGAGTCCTTTCCCT spacer 

length: 30 repeater length: 35
38795   565878 ATCGAGAACTCTCGTATTTGACAACACTCTCAAAC AAGACATGATGGTGAAAGGATGCGTTTCGA spacer 

length: 30 repeater length: 35
38796   565944 ATCGAGAACTCTCGTATTTGACAACACTCTCAAAC AAAGAAGCAGAACAAAGACGGCAATCGCCG spacer 

length: 30 repeater length: 35
38797   566010 ATCGAGAACTCTCGTATTTGACAACACTCTCAAAC ATCATTCTCCGACTCGGACCATCCCAGAAA spacer 

length: 30 repeater length: 35
38798   566076 ATCGAGAACTCTCGTATTTGACAACACTCTCAAAC ACATACATCTACTTCCACGAGATAAAGAAG spacer 

length: 30 repeater length: 35
38799   566142 ATCGAGAACTCTCGTATTTGACAACACTCTCAAAC AAACCAAAGAGGGGATGTTCGTGGCTTCAT spacer 

length: 30 repeater length: 35
38800   566208 ATCGAGAACTCTCGTATTTGACAACACTCTCAAAC TGAAGACAGCCTTCGACCTGAACGACGGTA spacer 

length: 30 repeater length: 35
38801   566274 ATCGAGAACTCTCGTATTTGACAACACTCTCAAAC CAAGCTTGTTCTGCTCTGTGGTCAAGTCAT spacer 

length: 30 repeater length: 35
38802   566340 ATCGAGAACTCTCGTATTTGACAACACTCTCAAAC GTGACAGGAAGGCATCGGAGTTCATCATCC spacer 

length: 30 repeater length: 35
38803   566406 ATCGAGAACTCTCGTATTTGACAACACTCTCAAAC ATAGAGAGGGAGATGATTTCACACATCCCC spacer 

length: 30 repeater length: 35
38804   566472 ATCGAGAACTCTCGTATTTGACAACACTCTCAAAC CGGCCACCGGTCCTCACGGCCGTCTTCGAA spacer 

length: 30 repeater length: 35
38805   566538 ATCGAGAACTCTCGTATTTGACAACACTCTCAAAC CGAAGGCGTTCGGTTTCGTAGAACCTGATC spacer 

length: 30 repeater length: 35
38806   566604 ATCGAGAACTCTCGTATTTGACAACACTCTCAAAC CGCGCGCACGCGATTAAAACCAGTTATCGT spacer 

length: 30 repeater length: 35
38807   566670 ATCGAGAACTCTCGTATTTGACAACACTCTCAAAC AAAATGGTCGTTTTGAAGCAATGATACAGG spacer 

length: 30 repeater length: 35
38808   566736 ATCGAGAACTCTCGTATTTGACAACACTCTCAAAC GTGACCATCTTAACGGCGGTTCCTTCGATG spacer 

length: 30 repeater length: 35
38809   566802 ATCGAGAACTCTCGTATTTGACAACACTCTCAAAC AGGTTATCGTAAGGATGCTCTCGAGATCGT spacer 

length: 30 repeater length: 35
38810   566868 ATCGAGAACTCTCGTATTTGACAACACTCTCAAAC CCACTTCCAATCTTCACACCACCAAGCGTA spacer 

length: 30 repeater length: 35
38811   566934 ATCGAGAACTCTCGTATTTGACAACACTCTCAAAC CAGGCCGTTTTGGATAATCCGGATTTTCTC spacer 

length: 30 repeater length: 35
38812   567000 ATCGAGAACTCTCGTATTTGACAACACTCTCAAAC ATGGTTCGATGTTTACCACGGTCTACAATG spacer 

length: 30 repeater length: 35
38813   567066 ATCGAGAACTCTCGTATTTGACAACACTCTCAAAC GGTCCGGCGTGTACGTCCCCGTCCCCTCTC spacer 

length: 30 repeater length: 35
38814   567132 ATCGAGAACTCTCGTATTTGACAACACTCTCAAAC AGGCCGAGAGGCATCGGATCATCTTCACCG spacer 

length: 30 repeater length: 35
38815   567198 ATCGAGAACTCTCGTATTTGACAACACTCTCAAAC TCGGAATCGACAGCCAGGACGCATTCCAGA spacer 

length: 30 repeater length: 35
38816   567264 ATCGAGAACTCTCGTATTTGACAACACTCTCAAAC AGAACACAAACTGGACAAGATCTAACCGCC spacer 

length: 30 repeater length: 35
38817   567330 ATCGAGAACTCTCGTATTTGACAACACTCTCAAAC CTTATGAACGGCTTTTTGGATAACAACCGC spacer 

length: 30 repeater length: 35
38818   567396 ATCGAGAACTCTCGTATTTGACAACACTCTCAAAC GCATGTCATCGTATGCCATCTTACCTCATC spacer 

length: 30 repeater length: 35
38819   567462 ATCGAGAACTCTCGTATTTGACAACACTCTCAAAC CATGCGCCACGTCTCCCAGATCCGTGGGCA spacer 

length: 30 repeater length: 35
38820   567528 ATCGAGAACTCTCGTATTTGACAACACTCTCAAAC AACCTACCTAACCTTGTTCCGATGAAGATT spacer 

length: 30 repeater length: 35
38821   567594 ATCGAGAACTCTCGTATTTGACAACACTCTCAAAC CACTATCTCGTCGCCCTCTTCATCCCTCTT spacer 

length: 30 repeater length: 35
38822   567660 ATCGAGAACTCTCGTATTTGACAACACTCTCAAAC GGAATTCCTCGGTATCATCAGTCATAAGGA spacer 

length: 30 repeater length: 35
38823   567726 ATCGAGAACTCTCGTATTTGACAACACTCTCAAAC ACATCTCAGAACCTCCCGACCTTGACGGTC spacer 

length: 30 repeater length: 35
38824   567792 ATCGAGAACTCTCGTATTTGACAACACTCTCAAAC TATGTTGTCACGTGGAAAAAGCACTATCTC
38825   
38826   
38827   GCA_009914355.1_ASM991435v1_genomic.fna(findCrispr):
38828   START       REPEAT                           

SPACER                                             
38829   crispr 1
38830   1670911 GAGAGGTCAATTTCAAGTGTAA ACCATGGAGTTCATGGTACACCCTGGATG spacer length: 29 

repeater length: 22
38831   1670963 GAGAGGTCAATTTCAAGTGTAA AAGTGTTCATTCATGGCAGCTTCTTGAGTT spacer length: 30 



repeater length: 22
38832   1671016 GAGAGGTCAATTTCAAGTGTAA CTAGAACTAGACCAAGATTCTATCAATAAC
38833   
38834   
38835   crispr 2
38836   1499320 CCCACTATATCAGGGACCTTAATAG 

GGGGTAAGCTCGGCCATTTAAAGGAGGGGATATGACTGTACACCCACGCCTTGAACTGCTCCCACTTGCTCCTCATGAT 
spacer length: 79 repeater length: 25

38837   1499425 CCCACTATATCAGGGACCTTAATAG 
AGGGTAAGCTCGGCCATTCAAAGGAGGGGATATGACTGTACACCCACACCTTAAATTCCTCCCACTTGCTCCTCATGAT 
spacer length: 79 repeater length: 25

38838   1499530 CCCACTATATCAGGGACCTTAATAG 
AACTAGACCAAGATTCTATCAATAACATCATAAACATCCTCAACAAATTCGGCGAAAAAACCAAAGAACTCCTAGAAAA

38839   
38840   
38841   crispr 3
38842   604710 ATTTCAATCCCATTTTGGTCTGATTTTAAC GGTCAACAACGGCTTTATGGCCGTTGCTGAAAAAGTA spacer 

length: 37 repeater length: 30
38843   604778 ATTTCAATCCCATTTTGGTCTGATTTTAAC AATAAATAAAGAACTTGAAAAAGCAATAGACACCATA spacer 

length: 37 repeater length: 30
38844   604846 ATTTCAATCCCATTTTGGTCTGATTTTAAC CGACGATGAAGGCCTCACACAGACATTGCAAATCCT spacer 

length: 36 repeater length: 30
38845   604913 ATTTCAATCCCATTTTGGTCTGATTTTAAC CCAAAAAAAAAAGAAATGGGGTGAAAGAAAATGGAAATCAA 

spacer length: 41 repeater length: 30
38846   604985 ATTTCAATCCCATTTTGGTCTGATTTTAAC TGCATAGGTCTGGGGAAGATAGTGACGTCAAACCA spacer 

length: 35 repeater length: 30
38847   605051 ATTTCAATCCCATTTTGGTCTGATTTTAAC TTGCAATAATAATAATGACAATAAGTCTACTGATC spacer 

length: 35 repeater length: 30
38848   605117 ATTTCAATCCCATTTTGGTCTGATTTTAAC CCATGCATGGAGAGACCGAATCCCAGAAATAGATGAA spacer 

length: 37 repeater length: 30
38849   605185 ATTTCAATCCCATTTTGGTCTGATTTTAAC GACGTTATCATAGATTCCGGTCAGAATACTCCTCCC spacer 

length: 36 repeater length: 30
38850   605252 ATTTCAATCCCATTTTGGTCTGATTTTAAC GCATAGGTCTGGGGAAGATAGTGACGTCAGACCA spacer 

length: 34 repeater length: 30
38851   605317 ATTTCAATCCCATTTTGGTCTGATTTTAAC CTTGCTAAAAACCTTAATCAAAAAAATATCAAACC spacer 

length: 35 repeater length: 30
38852   605383 ATTTCAATCCCATTTTGGTCTGATTTTAAC TGAGGGATGGGCGGAGTATCACCATAGCATCTGAA spacer 

length: 35 repeater length: 30
38853   605449 ATTTCAATCCCATTTTGGTCTGATTTTAAC AGTAGTTGAAATGGGAATGCCAGAAGAAGAAAGAAA spacer 

length: 36 repeater length: 30
38854   605516 ATTTCAATCCCATTTTGGTCTGATTTTAAC CAAAAGAATATGGGGTGATTTGATGAAAAAAACAGA spacer 

length: 36 repeater length: 30
38855   605583 ATTTCAATCCCATTTTGGTCTGATTTTAAC 

TTATACTTCGCATTATACTTCGCATTATACTTCGCATTATACTTCGC spacer length: 47 repeater length: 30
38856   605661 ATTTCAATCCCATTTTGGTCTGATTTTAAC CCTGGGCAAAAAACGCCCAGGCAGTACTAGAAGAAG spacer 

length: 36 repeater length: 30
38857   605728 ATTTCAATCCCATTTTGGTCTGATTTTAAC ATACTATAGACGATAAAGAATAGCATACCAAAACG spacer 

length: 35 repeater length: 30
38858   605794 ATTTCAATCCCATTTTGGTCTGATTTTAAC TGGAGGAGCAGGTGGAGGACCCGATCCGCTTCCTC spacer 

length: 35 repeater length: 30
38859   605860 ATTTCAATCCCATTTTGGTCTGATTTTAAC GGTGAGAAGTACGCACAAGATGCGTACTTCGCCAAGTT spacer 

length: 38 repeater length: 30
38860   605929 ATTTCAATCCCATTTTGGTCTGATTTTAAC GGTGAGAAGTACGCACAAGATGCGTACTTCGCCAAGTT spacer 

length: 38 repeater length: 30
38861   605998 ATTTCAATCCCATTTTGGTCTGATTTTAAC TTATCATGTAGTTTTACCAAACATACCATTTGAGTG spacer 

length: 36 repeater length: 30
38862   606065 ATTTCAATCCCATTTTGGTCTGATTTTAAC GGTGCGGAGGAGTATGAGGCGTACGTGAACGTTGAG spacer 

length: 36 repeater length: 30
38863   606132 ATTTCAATCCCATTTTGGTCTGATTTTAAC CGAGTTCATCGAGAGTGAAGTACTTCCTCTCG spacer 

length: 32 repeater length: 30
38864   606195 ATTTCAATCCCATTTTGGTCTGATTTTAAC CCTCACAAGCCGTGGGAAATATGTGAACGGAAAGTA spacer 

length: 36 repeater length: 30
38865   606262 ATTTCAATCCCATTTTGGTCTGATTTTAAC CAGAGAAAGAGTCGAAATATTCGAAGACGTATTCA spacer 

length: 35 repeater length: 30
38866   606328 ATTTCAATCCCATTTTGGTCTGATTTTAAC GGATCTCGCTGAATACATTGAGGAGGCGAAGAATAT spacer 

length: 36 repeater length: 30
38867   606395 ATTTCAATCCCATTTTGGTCTGATTTTAAC AGAAGTAGCCCTCCCCGACAACTGCGAATTAATCTT spacer 

length: 36 repeater length: 30
38868   606462 ATTTCAATCCCATTTTGGTCTGATTTTAAC CTGGTTAATGAGTATGTAGGTAGTGTATAGTCTAC spacer 

length: 35 repeater length: 30
38869   606528 ATTTCAATCCCATTTTGGTCTGATTTTAAC CTGGAACGGCATTCCAGAATTATTCATTACCCTTT spacer 



length: 35 repeater length: 30
38870   606594 ATTTCAATCCCATTTTGGTCTGATTTTAAC CCAGGTAAGATACGTGGTCGGAGTCACAGTGGAG spacer 

length: 34 repeater length: 30
38871   606659 ATTTCAATCCCATTTTGGTCTGATTTTAAC TAGGCAAACGAAAAAGAATAATGGAAATCACAAAAG spacer 

length: 36 repeater length: 30
38872   606726 ATTTCAATCCCATTTTGGTCTGATTTTAAC TCATTTGAGCAGATAGAATTCGCGCTTATGGACCCA spacer 

length: 36 repeater length: 30
38873   606793 ATTTCAATCCCATTTTGGTCTGATTTTAAC TTTCCTGGTGTTTTCTACTAGTTTTCCGCCGTGTCG spacer 

length: 36 repeater length: 30
38874   606860 ATTTCAATCCCATTTTGGTCTGATTTTAAC AAGAGGCCGGGTAAAGCCACCAGAACCCCCTGGAG spacer 

length: 35 repeater length: 30
38875   606926 ATTTCAATCCCATTTTGGTCTGATTTTAAC GAGAAATATTCGCCAGGATATGCATGGAAACAA spacer 

length: 33 repeater length: 30
38876   606990 ATTTCAATCCCATTTTGGTCTGATTTTAAC GATGAGCTGGAGGAAATAGCAGGATCAGAATTAGA spacer 

length: 35 repeater length: 30
38877   607056 ATTTCAATCCCATTTTGGTCTGATTTTAAC AGTACCAAAGTCCATATAGATTATTATGGAGGTTT spacer 

length: 35 repeater length: 30
38878   607122 ATTTCAATCCCATTTTGGTCTGATTTTAAC AAGAAGTAATATGTCTCCAAATAGAGCAAAAGCC spacer 

length: 34 repeater length: 30
38879   607187 ATTTCAATCCCATTTTGGTCTGATTTTAAC TGATGAAAGAAGATAATTTAGAACAGGCTGAACAAGTT spacer 

length: 38 repeater length: 30
38880   607256 ATTTCAATCCCATTTTGGTCTGATTTTAAC ACACCACCCAAACCAGTCATAGAAGCCTACTTCACA spacer 

length: 36 repeater length: 30
38881   607323 ATTTCAATCCCATTTTGGTCTGATTTTAAC TCCTCCACCACACCCTCCAAGACCAGGAAGGATGG spacer 

length: 35 repeater length: 30
38882   607389 ATTTCAATCCCATTTTGGTCTGATTTTAAC TTCACTGGATGAGCGTTCGGAGCAACCGAAGCAGA spacer 

length: 35 repeater length: 30
38883   607455 ATTTCAATCCCATTTTGGTCTGATTTTAAC GATTCATAGTGACAGGCAGCGTAAAATACGTGCA spacer 

length: 34 repeater length: 30
38884   607520 ATTTCAATCCCATTTTGGTCTGATTTTAAC TCTTCCTGTGGGAGGTTTCTGATTGTCTCTGAGACG spacer 

length: 36 repeater length: 30
38885   607587 ATTTCAATCCCATTTTGGTCTGATTTTAAC CCTCAGCGAAGAAGGCGGGGCAATAGTAGTCAGTGG spacer 

length: 36 repeater length: 30
38886   607654 ATTTCAATCCCATTTTGGTCTGATTTTAAC CAACTTCGCTGACAACAAAATACACATACATAATA spacer 

length: 35 repeater length: 30
38887   607720 ATTTCAATCCCATTTTGGTCTGATTTTAAC 

TCACACTCGAACACAGGAAAACACAGGAGAAGATCAATTTCAATCCCATTTTTGTCTGATTTTAACTATATATACTTGATTCCATA
GATATAGATATGTGG spacer length: 101 repeater length: 30

38888   607852 ATTTCAATCCCATTTTGGTCTGATTTTAAC GGATCTGAGGCGTCAGAGCCGCCAGCCGATCACCA spacer 
length: 35 repeater length: 30

38889   607918 ATTTCAATCCCATTTTGGTCTGATTTTAAC GATTCCCAAGGGAACTGTTAACATTGTTGATGGCT spacer 
length: 35 repeater length: 30

38890   607984 ATTTCAATCCCATTTTGGTCTGATTTTAAC GAATTCATTCACCTCCACCTTGAATAAGTCGATGCGTG spacer 
length: 38 repeater length: 30

38891   608053 ATTTCAATCCCATTTTGGTCTGATTTTAAC AGACCGTCGCTGAGGCTTATGGAGACACTATATTTC spacer 
length: 36 repeater length: 30

38892   608120 ATTTCAATCCCATTTTGGTCTGATTTTAAC AATGAATAGAAATATAAGGGAAATAAGGGAATAT spacer 
length: 34 repeater length: 30

38893   608185 ATTTCAATCCCATTTTGGTCTGATTTTAAC TCTGCCACCATGAAACTTCCCAATTCCCATTAGGAA spacer 
length: 36 repeater length: 30

38894   608252 ATTTCAATCCCATTTTGGTCTGATTTTAAC GATGACATAATAACATTTGCATACCAATTACACAAAG spacer 
length: 37 repeater length: 30

38895   608320 ATTTCAATCCCATTTTGGTCTGATTTTAAC CTTCTCCTGTGACTGTGAATCTAGCCCCTACATC spacer 
length: 34 repeater length: 30

38896   608385 ATTTCAATCCCATTTTGGTCTGATTTTAAC TCTGTTGCGTTGTTGAAGTATCCTAGTTCATCTAT spacer 
length: 35 repeater length: 30

38897   608451 ATTTCAATCCCATTTTGGTCTGATTTTAAC CAATACAATTACCGAGTACTTGTAAAGCATCTTCA spacer 
length: 35 repeater length: 30

38898   608517 ATTTCAATCCCATTTTGGTCTGATTTTAAC AAATGTTACGTCTACAATGGCACAGGAAGGTATG spacer 
length: 34 repeater length: 30

38899   608582 ATTTCAATCCCATTTTGGTCTGATTTTAAC CAGTAGCCAGTTCAATGTGAACATCACTGAATTAAAT spacer 
length: 37 repeater length: 30

38900   608650 ATTTCAATCCCATTTTGGTCTGATTTTAAC TGTGCGGAGGAGAACATTCCGCAGGGACGGATATG spacer 
length: 35 repeater length: 30

38901   608716 ATTTCAATCCCATTTTGGTCTGATTTTAAC CGTCAGGAGAATCACCATCATGGCCAGCATCCTCA spacer 
length: 35 repeater length: 30

38902   608782 ATTTCAATCCCATTTTGGTCTGATTTTAAC TTTCTACTACGTCCATATGCATCACCTCTTTCCCT spacer 
length: 35 repeater length: 30

38903   608848 ATTTCAATCCCATTTTGGTCTGATTTTAAC CCGTGCCCTCCATGGAGGAAGACTGAGTCCTCT spacer 
length: 33 repeater length: 30

38904   608912 ATTTCAATCCCATTTTGGTCTGATTTTAAC CGGGGGCCGGGAGGACAGCATCATCAATCTTCACT spacer 



length: 35 repeater length: 30
38905   608978 ATTTCAATCCCATTTTGGTCTGATTTTAAC AAGAACATGGTGTTGTAGCGTTTGGCTGAGAGTTC spacer 

length: 35 repeater length: 30
38906   609044 ATTTCAATCCCATTTTGGTCTGATTTTAAC TTCCTTAAATGATTTGCTGAGTTTCCCCACTTCCTTT spacer 

length: 37 repeater length: 30
38907   609112 ATTTCAATCCCATTTTGGTCTGATTTTAAC AATGCATCAGGAAACCAAAAGAAATGGGTATCATA spacer 

length: 35 repeater length: 30
38908   609178 ATTTCAATCCCATTTTGGTCTGATTTTAAC ATATCTTATTATGTATATATCTTTTTTGTATTCAT spacer 

length: 35 repeater length: 30
38909   609244 ATTTCAATCCCATTTTGGTCTGATTTTAAC TTTTAATCAAATTAGTGGTGCAATGGTGGATACAC spacer 

length: 35 repeater length: 30
38910   609310 ATTTCAATCCCATTTTGGTCTGATTTTAAC CAATATTGCATATTTATTATGTTCATATAATATAAA spacer 

length: 36 repeater length: 30
38911   609377 ATTTCAATCCCATTTTGGTCTGATTTTAAC CAAAGCCTTAAAAAGCACCATCCAAAAAGTCATAG spacer 

length: 35 repeater length: 30
38912   609443 ATTTCAATCCCATTTTGGTCTGATTTTAAC GAAAGCACCGCTATGCACCCCGTTCACGGAGAAAC spacer 

length: 35 repeater length: 30
38913   609509 ATTTCAATCCCATTTTGGTCTGATTTTAAC CCAAGGGCAAAACCCTAATCAACAACGTCAAAGTT spacer 

length: 35 repeater length: 30
38914   609575 ATTTCAATCCCATTTTGGTCTGATTTTAAC TTATTTTCATTATATTTATCACCTATATTTATATAA spacer 

length: 36 repeater length: 30
38915   609642 ATTTCAATCCCATTTTGGTCTGATTTTAAC AAGTAGATTACTTAAACTCCAGCAATCACCAATGT spacer 

length: 35 repeater length: 30
38916   609708 ATTTCAATCCCATTTTGGTCTGATTTTAAC TTTATGTTTCTTACATGTCTTGTTCCTTGACTGGT spacer 

length: 35 repeater length: 30
38917   609774 ATTTCAATCCCATTTTGGTCTGATTTTAAC TTCGCCGATCCGGTAGGGTGTGTTGAAACTGCTCCCT spacer 

length: 37 repeater length: 30
38918   609842 ATTTCAATCCCATTTTGGTCTGATTTTAAC AAGGCCACCCTGACGCCAGACCACCCAAACCACCA spacer 

length: 35 repeater length: 30
38919   609908 ATTTCAATCCCATTTTGGTCTGATTTTAAC ACTATGTCTTGTATTTCTTCGTATTCACTGTGACT spacer 

length: 35 repeater length: 30
38920   609974 ATTTCAATCCCATTTTGGTCTGATTTTAAC TGAACGGTTTAATATAGTTTATGATGATATGGTTG spacer 

length: 35 repeater length: 30
38921   610040 ATTTCAATCCCATTTTGGTCTGATTTTAAC CTGGTGTAGAGGTGAAAATTGTAAGAAAAAAGACTACAA spacer 

length: 39 repeater length: 30
38922   610110 ATTTCAATCCCATTTTGGTCTGATTTTAAC TTAAAGAGTTTGTTAATTTTGTTAAAAACCCGTTTG spacer 

length: 36 repeater length: 30
38923   610177 ATTTCAATCCCATTTTGGTCTGATTTTAAC ACTAGACCAAGATTCTATCAATAACATCATAAACAT
38924   
38925   
38926   crispr 4
38927   999901 GTTTCAATCCCATTTTGGTCTGATTTTAAC GGTTATCCGGTTTCCTTCTTCGTCGTGGATGGTTGTGCG spacer 

length: 39 repeater length: 30
38928   999971 GTTTCAATCCCATTTTGGTCTGATTTTAAC TGAGATGGAAAAAGCTGTAGAGAAAATCATGGATG spacer 

length: 35 repeater length: 30
38929   1000037 GTTTCAATCCCATTTTGGTCTGATTTTAAC CATATTACGAAAGGTGTAGAGACCTCCTACAAGAG spacer 

length: 35 repeater length: 30
38930   1000103 GTTTCAATCCCATTTTGGTCTGATTTTAAC TCTACAGTTCCCGGCTATCCTATGACAAGTACATC spacer 

length: 35 repeater length: 30
38931   1000169 GTTTCAATCCCATTTTGGTCTGATTTTAAC GGGTGCTTTGATCTGCCGGTTCCTGTTGTTTATCAGG spacer 

length: 37 repeater length: 30
38932   1000237 GTTTCAATCCCATTTTGGTCTGATTTTAAC GTCCGGATCACCTTGTAGGTGATGGAGGGGTCGAAA spacer 

length: 36 repeater length: 30
38933   1000304 GTTTCAATCCCATTTTGGTCTGATTTTAAC CGAGTATAAAGGCGTGAAAACACGCCAATACCTCT spacer 

length: 35 repeater length: 30
38934   1000370 GTTTCAATCCCATTTTGGTCTGATTTTAAC TGATACGCTGAAAAAGAGATAGGATAGAGGTGGTG spacer 

length: 35 repeater length: 30
38935   1000436 GTTTCAATCCCATTTTGGTCTGATTTTAAC ACATGCAACGCCGCTACAACCTCTTCAAGAAGGAAA spacer 

length: 36 repeater length: 30
38936   1000503 GTTTCAATCCCATTTTGGTCTGATTTTAAC AGGACCATATCATATTCAGCGCTGGCGAGGAAGGT spacer 

length: 35 repeater length: 30
38937   1000569 GTTTCAATCCCATTTTGGTCTGATTTTAAC CCTGCGGAGGAACTCATCATCATCACGGATATCAT spacer 

length: 35 repeater length: 30
38938   1000635 GTTTCAATCCCATTTTGGTCTGATTTTAAC ACTACACGGTTCAATGTGAACAATTGTATTCGTTTC spacer 

length: 36 repeater length: 30
38939   1000702 GTTTCAATCCCATTTTGGTCTGATTTTAAC GCATTACTAAACCTATCACCATAATAATAATCATAC spacer 

length: 36 repeater length: 30
38940   1000769 GTTTCAATCCCATTTTGGTCTGATTTTAAC ACACATTAGATATGATAGAAAAGGGTAGATACTA spacer 

length: 34 repeater length: 30
38941   1000834 GTTTCAATCCCATTTTGGTCTGATTTTAAC TTGTTTTTCAGCCTGTCGCATTTCAATAGCGACTAC spacer 

length: 36 repeater length: 30



38942   1000901 GTTTCAATCCCATTTTGGTCTGATTTTAAC CTGGCAGTGGTGTAGTACTATGTCACTGCTACGT spacer 
length: 34 repeater length: 30

38943   1000966 GTTTCAATCCCATTTTGGTCTGATTTTAAC CGAATCAATTTTACAACTGTTCAATTTGGCAAATT spacer 
length: 35 repeater length: 30

38944   1001032 GTTTCAATCCCATTTTGGTCTGATTTTAAC TTGGAAACAACCACATCAAAACGGTAGGTGATAGAT spacer 
length: 36 repeater length: 30

38945   1001099 GTTTCAATCCCATTTTGGTCTGATTTTAAC ACGGAGGTGACATCAATGAAAACGAAGACGATAGAGAGG 
spacer length: 39 repeater length: 30

38946   1001169 GTTTCAATCCCATTTTGGTCTGATTTTAAC TTGACGCGGATGAGTGTTTCTTCCCCGTCTGGGTTC spacer 
length: 36 repeater length: 30

38947   1001236 GTTTCAATCCCATTTTGGTCTGATTTTAAC TTCTTTTCCGTGTCTCTTCCTTTCTGTTTCTCTCA spacer 
length: 35 repeater length: 30

38948   1001302 GTTTCAATCCCATTTTGGTCTGATTTTAAC GAGGGTCGTGAGGCCCTCCTCCAGGCCATAACT spacer 
length: 33 repeater length: 30

38949   1001366 GTTTCAATCCCATTTTGGTCTGATTTTAAC TTCTCCTGCCCAGTATTTCATCATGATGCACCTT spacer 
length: 34 repeater length: 30

38950   1001431 GTTTCAATCCCATTTTGGTCTGATTTTAAC AATAAATTAATAAAAGTAACAAAGTAACAAAGTAAC spacer 
length: 36 repeater length: 30

38951   1001498 GTTTCAATCCCATTTTGGTCTGATTTTAAC AAGGAGGTGAAAGGGAAATGATGAAAGAGATCCT spacer 
length: 34 repeater length: 30

38952   1001563 GTTTCAATCCCATTTTGGTCTGATTTTAAC GATGAAAAAAAACTTCCTTGAAGGTGAAAAAAATG spacer 
length: 35 repeater length: 30

38953   1001629 GTTTCAATCCCATTTTGGTCTGATTTTAAC TATTTCTACCATATCTATCACCTATTTCTGTTTTT spacer 
length: 35 repeater length: 30

38954   1001695 GTTTCAATCCCATTTTGGTCTGATTTTAAC TATTTTTCGTTTTCATTGATGTCACCTCCGTGCTT spacer 
length: 35 repeater length: 30

38955   1001761 GTTTCAATCCCATTTTGGTCTGATTTTAAC GAATGAGAAGAGTTGAAGTGAGCGCCCTCCATAGG spacer 
length: 35 repeater length: 30

38956   1001827 GTTTCAATCCCATTTTGGTCTGATTTTAAC CATCTGCGCCTTCTCCTTCTTTTTCTCATGATGACC spacer 
length: 36 repeater length: 30

38957   1001894 GTTTCAATCCCATTTTGGTCTGATTTTAAC CTGGCCCAGATAGTCAACATGATCCTTCAAGATG spacer 
length: 34 repeater length: 30

38958   1001959 GTTTCAATCCCATTTTGGTCTGATTTTAAC GGGGTGCGGTTCGTGCAGAATTTCGTGAACTTCCT spacer 
length: 35 repeater length: 30

38959   1002025 GTTTCAATCCCATTTTGGTCTGATTTTAAC GAAAACAGGGAGCACAAGCCATATAAACACGTTACG spacer 
length: 36 repeater length: 30

38960   1002092 GTTTCAATCCCATTTTGGTCTGATTTTAAC ACACCGACTACCACAGCCTTCCCTTCCAAGTCACCA spacer 
length: 36 repeater length: 30

38961   1002159 GTTTCAATCCCATTTTGGTCTGATTTTAAC ACGGTCACAGGGGGCTCCTTCACAGAGGGAACAC spacer 
length: 34 repeater length: 30

38962   1002224 GTTTCAATCCCATTTTGGTCTGATTTTAAC GAGGCCAGCCCCGCCCGCAGCGCCAGCGAAGAGG spacer 
length: 34 repeater length: 30

38963   1002289 GTTTCAATCCCATTTTGGTCTGATTTTAAC GATGATGCGGGCGAACAATCTGCTGAACTACTACG spacer 
length: 35 repeater length: 30

38964   1002355 GTTTCAATCCCATTTTGGTCTGATTTTAAC TGCTTTTAGGTGCTCTAGTATAATTTATTAACATTG spacer 
length: 36 repeater length: 30

38965   1002422 GTTTCAATCCCATTTTGGTCTGATTTTAAC CTTGTGATGAAAAGAGTAGATGAGAAACAGAAA spacer 
length: 33 repeater length: 30

38966   1002486 GTTTCAATCCCATTTTGGTCTGATTTTAAC TAATATAGTGGAATTTGGAGATGAATAAAATGAAA spacer 
length: 35 repeater length: 30

38967   1002552 GTTTCAATCCCATTTTGGTCTGATTTTAAC CTACATACCCACTACATACCCACTTAAGAATAAAAA spacer 
length: 36 repeater length: 30

38968   1002619 GTTTCAATCCCATTTTGGTCTGATTTTAAC CGTCTCAGGGCTGATCAGATCGCGAGGAGTATCGC spacer 
length: 35 repeater length: 30

38969   1002685 GTTTCAATCCCATTTTGGTCTGATTTTAAC GAGAATGGGGACTACGAACTTGTATTCTACGTCGC spacer 
length: 35 repeater length: 30

38970   1002751 GTTTCAATCCCATTTTGGTCTGATTTTAAC GGCCCCTGGGAAGGCCTTCGACGCCGCTAAGAACT spacer 
length: 35 repeater length: 30

38971   1002817 GTTTCAATCCCATTTTGGTCTGATTTTAAC CAGTTGTAAAATTGATTTGGGTACTGACCTTGATT spacer 
length: 35 repeater length: 30

38972   1002883 GTTTCAATCCCATTTTGGTCTGATTTTAAC AATTGGTTCTGGATGCCCTTGAAAAGGATTTTA spacer 
length: 33 repeater length: 30

38973   1002947 GTTTCAATCCCATTTTGGTCTGATTTTAAC TTTGGGGTTGGTGGGGTGAGGTTGAGCCTTATTT spacer 
length: 34 repeater length: 30

38974   1003012 GTTTCAATCCCATTTTGGTCTGATTTTAAC ATGTAATATTATATATATATCTTTTTTGTATATAT spacer 
length: 35 repeater length: 30

38975   1003078 GTTTCAATCCCATTTTGGTCTGATTTTAAC CTGATCTCCTCGAGGATGTCTGTGTCTGTGTCTGTT spacer 
length: 36 repeater length: 30

38976   1003145 GTTTCAATCCCATTTTGGTCTGATTTTAAC TAACCCAAAGTAAGAAAATAAAAAATGTTCAGAAT spacer 
length: 35 repeater length: 30

38977   1003211 GTTTCAATCCCATTTTGGTCTGATTTTAAC TATGTGGTTATAACCAGCCCGTTCCTCAAGATTCT spacer 



length: 35 repeater length: 30
38978   1003277 GTTTCAATCCCATTTTGGTCTGATTTTAAC ACTTGCAGGGATCATCGATGCAGTGGCCAGGCACC spacer 

length: 35 repeater length: 30
38979   1003343 GTTTCAATCCCATTTTGGTCTGATTTTAAC CAATCGTGTGGTGACCTTGCAAATGGTGCAAATA spacer 

length: 34 repeater length: 30
38980   1003408 GTTTCAATCCCATTTTGGTCTGATTTTAAC CCTCGGACGGAGATCCTCCCACTGCAGAAGATGCA spacer 

length: 35 repeater length: 30
38981   1003474 GTTTCAATCCCATTTTGGTCTGATTTTAAC CAGGCTTTCATCAGCCTGAATGAAGCCACCCACGGA spacer 

length: 36 repeater length: 30
38982   1003541 GTTTCAATCCCATTTTGGTCTGATTTTAAC GCATCCATCAAGGGCTCCACACCAACATCTAGTATA spacer 

length: 36 repeater length: 30
38983   1003608 GTTTCAATCCCATTTTGGTCTGATTTTAAC TGGACGAATCATTAAAACACGCCGTTAAGTTCGTA spacer 

length: 35 repeater length: 30
38984   1003674 GTTTCAATCCCATTTTGGTCTGATTTTAAC AAGCCCAACCCCCCGTTGCACTATCCAGATTATTG spacer 

length: 35 repeater length: 30
38985   1003740 GTTTCAATCCCATTTTGGTCTGATTTTAAC GTGGAGCATACTCATACATGCTCCACATAAAAA spacer 

length: 33 repeater length: 30
38986   1003804 GTTTCAATCCCATTTTGGTCTGATTTTAAC GGTCCAAGTGGATGAGACTGGAGCGATAGTGGAGTATGTG 

spacer length: 40 repeater length: 30
38987   1003875 GTTTCAATCCCATTTTGGTCTGATTTTAAC CTGTACGACAAATATGGACTATATGGGCTATAC spacer 

length: 33 repeater length: 30
38988   1003939 GTTTCAATCCCATTTTGGTCTGATTTTAAC GAGGTCTAATTTCTCTTTCACTGTGGCTTCATCTG spacer 

length: 35 repeater length: 30
38989   1004005 GTTTCAATCCCATTTTGGTCTGATTTTAAC TAATGCGAGGCTCACGGCTTTGACTTTGGCGTTG spacer 

length: 34 repeater length: 30
38990   1004070 GTTTCAATCCCATTTTGGTCTGATTTTAAC CAGCGACCCCACAATCATACTAGAACCCCGATCATGG spacer 

length: 37 repeater length: 30
38991   1004138 GTTTCAATCCCATTTTGGTCTGATTTTAAC GAATTTTTAGGGATACCTAAACTTATTGTGTTCA spacer 

length: 34 repeater length: 30
38992   1004203 GTTTCAATCCCATTTTGGTCTGATTTTAAC ACGGTTCCAGTCCAGTTCTCCCCGTGACTGCATACC spacer 

length: 36 repeater length: 30
38993   1004270 GTTTCAATCCCATTTTGGTCTGATTTTAAC TCGACAGTATGCTTAAGGCCCTACCCTCTGAGTACA spacer 

length: 36 repeater length: 30
38994   1004337 GTTTCAATCCCATTTTGGTCTGATTTTAAC TACTGCTTCATAACTCCCCTGGCCTCAGCCGGCGT spacer 

length: 35 repeater length: 30
38995   1004403 GTTTCAATCCCATTTTGGTCTGATTTTAAC TTGATACGTGTGCAAAGTGTTCATTATTTTTGTA spacer 

length: 34 repeater length: 30
38996   1004468 GTTTCAATCCCATTTTGGTCTGATTTTAAC CTACACATTTATATAATTCAAGTGTAGTGTAATTGG spacer 

length: 36 repeater length: 30
38997   1004535 GTTTCAATCCCATTTTGGTCTGATTTTAAC CCAGTTGAACATCTTAACACCCAGCTTAACCTTCA spacer 

length: 35 repeater length: 30
38998   1004601 GTTTCAATCCCATTTTGGTCTGATTTTAAC GCTAACCTTTTACTCCTATCTTGTGTATCAAAAAAGT spacer 

length: 37 repeater length: 30
38999   1004669 GTTTCAATCCCATTTTGGTCTGATTTTAAC TCACTGAGGGGATGTTGGGTACGCCGGTGGTTCCG spacer 

length: 35 repeater length: 30
39000   1004735 GTTTCAATCCCATTTTGGTCTGATTTTAAC CCTTAAATGATTTGCTGAGTTTCCCCACTTCCTTT spacer 

length: 35 repeater length: 30
39001   1004801 GTTTCAATCCCATTTTGGTCTGATTTTAAC ACTACTTACAGGGTCTTGTATCTGAATATGCACTAA spacer 

length: 36 repeater length: 30
39002   1004868 GTTTCAATCCCATTTTGGTCTGATTTTAAC TTATGTGGGACGCTGCTGATCACCCAATAGAAGAA spacer 

length: 35 repeater length: 30
39003   1004934 GTTTCAATCCCATTTTGGTCTGATTTTAAC GAGCCTGCCCAGGACTCGAATACCATCACACGA spacer 

length: 33 repeater length: 30
39004   1004998 GTTTCAATCCCATTTTGGTCTGATTTTAAC CCGGTCTCATTGGAGCGGCCGGGGGCCTCACGCAG spacer 

length: 35 repeater length: 30
39005   1005064 GTTTCAATCCCATTTTGGTCTGATTTTAAC CCTTAAATGATTTGCTGAGTTTCCCCACTTCCTTT spacer 

length: 35 repeater length: 30
39006   1005130 GTTTCAATCCCATTTTGGTCTGATTTTAAC TATCGCTGGATTCGGTACTCTTGAAATGGCGAGCA spacer 

length: 35 repeater length: 30
39007   1005196 GTTTCAATCCCATTTTGGTCTGATTTTAAC TATAAATAAACCCATTTACATTATTACAAAAAAA spacer 

length: 34 repeater length: 30
39008   1005261 GTTTCAATCCCATTTTGGTCTGATTTTAAC GTGAAAACTGCAGCTGCAGGTGCCGCTAATATTAG spacer 

length: 35 repeater length: 30
39009   1005327 GTTTCAATCCCATTTTGGTCTGATTTTAAC TGTAAACGGAAAATACAGTTGTGACCGGTGATAAA spacer 

length: 35 repeater length: 30
39010   1005393 GTTTCAATCCCATTTTGGTCTGATTTTAAC GAAACTAGTCATAGAAGCCCCAGATGAGACGGTGA spacer 

length: 35 repeater length: 30
39011   1005459 GTTTCAATCCCATTTTGGTCTGATTTTAAC CAGGTTTGATATAGATGAATTCCTTGAGTTGAA spacer 

length: 33 repeater length: 30
39012   1005523 GTTTCAATCCCATTTTGGTCTGATTTTAAC CTTTATGATGAATAAGCTATTTCCAGGCGTTTT spacer 

length: 33 repeater length: 30



39013   1005587 GTTTCAATCCCATTTTGGTCTGATTTTAAC CTTTTCAAGTCTCCTTGTCCACTCACCGCCTTTTT spacer 
length: 35 repeater length: 30

39014   1005653 GTTTCAATCCCATTTTGGTCTGATTTTAAC TAAATTTGTATCTACCAAAAAAATGGGTGATAAAT spacer 
length: 35 repeater length: 30

39015   1005719 GTTTCAATCCCATTTTGGTCTGATTTTAAC TCTATCTACACTGCTATCTGGATGTATATACTTCCA spacer 
length: 36 repeater length: 30

39016   1005786 GTTTCAATCCCATTTTGGTCTGATTTTAAC ACGATTTTCTAGGATATTCACTAGAGAATCAGGA spacer 
length: 34 repeater length: 30

39017   1005851 GTTTCAATCCCATTTTGGTCTGATTTTAAC ACATGATTAAATACATATCATGTATATAGTCTAATT spacer 
length: 36 repeater length: 30

39018   1005918 GTTTCAATCCCATTTTGGTCTGATTTTAAC TAAAACCTTTGATACTACTGCATTTCAGCATGGAT spacer 
length: 35 repeater length: 30

39019   1005984 GTTTCAATCCCATTTTGGTCTGATTTTAAC TATGCAGTTTTACGATTAGTATTTATACCTTCACCA spacer 
length: 36 repeater length: 30

39020   1006051 GTTTCAATCCCATTTTGGTCTGATTTTAAC AAAGAAATAAAGAATTTCATGATACCACTCAATGG spacer 
length: 35 repeater length: 30

39021   1006117 GTTTCAATCCCATTTTGGTCTGATTTTAAC TTTGTTTGGTGGTAAAAAAACTACAACTACAGCTA spacer 
length: 35 repeater length: 30

39022   1006183 GTTTCAATCCCATTTTGGTCTGATTTTAAC TATTATTCCGAATAATTGTACTGTGTATGTCCAGC spacer 
length: 35 repeater length: 30

39023   1006249 GTTTCAATCCCATTTTGGTCTGATTTTAAC GATTTTAGTAGCATACCGTCTAATGCTACTATAA spacer 
length: 34 repeater length: 30

39024   1006314 GTTTCAATCCCATTTTGGTCTGATTTTAAC GTTTTCCGGTTTAACTTCTTCTAATTGGTTATTCTT spacer 
length: 36 repeater length: 30

39025   1006381 GTTTCAATCCCATTTTGGTCTGATTTTAAC AAGTTGACTATATTTTGTTTACCTTTTCTATCTAA spacer 
length: 35 repeater length: 30

39026   1006447 GTTTCAATCCCATTTTGGTCTGATTTTAAC ACCAAGATTCTATCAATAACATCATAAACATCCTC
39027   
39028   
39029   crispr 5
39030   1333296 CCTAACAAAACAAGAAATCGAAAAAATACTA 

AAAAAAATAGAAGAATCAGCAAAATGCTACTGTATAAAACTAGACCAAGAATATTATT spacer length: 58 
repeater length: 31

39031   1333386 CCTAACAAAACAAGAAATCGAAAAAATACTA 
GAACTAGACCAAGATTCTATCAATAACATCATAAACATCCTCAACAAATTATCCGCCAAAAAAACCAAAGAACTCCTAGAAAAAAT
AAACAAAACAGATACCCTCAAAGTAAAAGAAATAATGGAAAAATATA spacer length: 133 repeater length: 31

39032   1333551 CCTAACAAAACAAGAAATCGAAAAAATACTA 
AGATTCTATCAATAACATCATAAACATCCTCAACAAATTCGGCGAAAAAACCAAAGAACTCCTAGAAAAAATAAAAGAAATAATGG
AAAAATATAACCTAACAAAAGCAGAAATCGAAAAAATACTAAAAAAA

39033   
39034   
39035   GCA_009917665.1_ASM991766v1_genomic.fna(findCrispr):
39036   START       REPEAT                           

SPACER                                             
39037   crispr 1
39038   159619 AATTAAAATAAGATTTAGAATC TCTACTTTTTCTTTTTCAGGCATTCATGAAGGATACCTGAT spacer 

length: 41 repeater length: 22
39039   159683 AATTAAAATAAGATTTAGAATC TCTACTTTTTCTTTTTCAGGCATTCATGATGATATCTGAT spacer 

length: 40 repeater length: 22
39040   159746 AATTAAAATAAGATTTAGAATC GAAATCTTATTTATTGTGAATTTTCAAAAAAAGACGTCCT
39041   
39042   
39043   crispr 2
39044   390592 GAGACATGCATTTCAAGTGTAA 

ATTTTCCCCGGCAGTCTGCTGGATGTGAAGGAGGGACATGCGTTTCAAGTGTAACACTTATTTGTCCACTCAGTCGTGAATG 
spacer length: 82 repeater length: 22

39045   390697 GAGACATGCATTTCAAGTGTAA TGATTCCTGAAATGTTGGATATTGTAAG spacer length: 28 
repeater length: 22

39046   390748 GAGACATGCATTTCAAGTGTAA AATACAGTGAACTGAACCTCAAATTCGG
39047   
39048   
39049   crispr 3
39050   9314 TCTTCAGGTTCGGTGTTAAGTG ATAATCAAGCAACAGAAAATATAACCAGTA spacer length: 30 

repeater length: 22
39051   9367 TCTTCAGGTTCGGTGTTAAGTG GTAAGTTATCATCTGATCTGTTGATAACCAGTA spacer length: 33 

repeater length: 22
39052   9423 TCTTCAGGTTCGGTGTTAAGTG GAAATGTTGGATGCTCTTAAAAGTATTCTGAGG
39053   
39054   
39055   crispr 4
39056   1615347 AACATTCAGATAAACCATCACCAGTCAG CACATGTAGTCCTTCTTAGC spacer length: 20 repeater 



length: 28
39057   1615396 AACATTCAGATAAACCATCACCAGTCAG GAATCACATGTAGTCCTTCTTAGC spacer length: 24 

repeater length: 28
39058   1615449 AACATTCAGATAAACCATCACCAGTCAG TCCGTTTGACCTCATTAACCTTAC
39059   
39060   
39061   crispr 5
39062   1653809 GGTAAAGATTTTGGCTGGTGATGGTTAT TAATCCGTTTGACCTCATTAGGGGATT spacer length: 27 

repeater length: 28
39063   1653865 GGTAAAGATTTTGGCTGGTGATGGTTAT GAATCCGTTTGACCTCATTAGGGGATT spacer length: 27 

repeater length: 28
39064   1653921 GGTAAAGATTTTGGCTGGTGATGGTTAT TATTTATTGTGAATTTTCAAAAAAAGA
39065   
39066   
39067   crispr 6
39068   703766 GCGCCTTACCTGGCTAGGCTATCCCGGCAG 

AATAAGTTATTAGTTTTAGAAAAAGGTTTTTAAGCGCCGGGACTGGGATTTGAACCCAGGCGGAGCATGGCTCCACAAGATTTCCA
GTCT spacer length: 90 repeater length: 30

39069   703887 GCGCCTTACCTGGCTAGGCTATCCCGGCAG 
AATAAGTTATTAGTTTTAGAAAAAGGTTTTTAAGCGCCGGGACTGGGATTTGAACCCAGGCGGAGAGAATCTCCACGGGATCTCAA
GTCC spacer length: 90 repeater length: 30

39070   704008 GCGCCTTACCTGGCTAGGCTATCCCGGCAG 
GTATTACTTTAAACCCTCCTCTTTTTTAAAATATTCATACTTAGAATCTTTTAATTAAGATTTAAATAGAATCTCATCAAATCTCT
TTAC

39071   
39072   
39073   crispr 7
39074   678589 GCTTTAAACTAGACGAAATCGTATGGAAAT TTTGTTCCGCATAATATATATTGTTTTTTGCTTTT spacer 

length: 35 repeater length: 30
39075   678655 GCTTTAAACTAGACGAAATCGTATGGAAAT GTGGTGGTTTTTGGAGGATTAAATTATGAAAGAG spacer 

length: 34 repeater length: 30
39076   678720 GCTTTAAACTAGACGAAATCGTATGGAAAT CACTGCAGGGCGGGGTGTTCAAGAGGGAATGGTTTGAG spacer 

length: 38 repeater length: 30
39077   678789 GCTTTAAACTAGACGAAATCGTATGGAAAT GTGTCTATCTCCTCCCTCGCAACCACCCCGGTTAT spacer 

length: 35 repeater length: 30
39078   678855 GCTTTAAACTAGACGAAATCGTATGGAAAT ATTATACTGTCCCTTTCCAATTGGCTGGTGTTCCC spacer 

length: 35 repeater length: 30
39079   678921 GCTTTAAACTAGACGAAATCGTATGGAAAT ATGTTGAGATTGTGCTCAGGGCGGTGGATCGTGCCTC spacer 

length: 37 repeater length: 30
39080   678989 GCTTTAAACTAGACGAAATCGTATGGAAAT AGTGTTTATTTATGTTTTTAGTTGTTATTTTTGTTTT spacer 

length: 37 repeater length: 30
39081   679057 GCTTTAAACTAGACGAAATCGTATGGAAAT TTTGTGTGATTTTGTGGTTGTTTTTCTTGGTCTTGT spacer 

length: 36 repeater length: 30
39082   679124 GCTTTAAACTAGACGAAATCGTATGGAAAT TATACATGTCTTTTTTATATTCATTTGGTATGTCAA spacer 

length: 36 repeater length: 30
39083   679191 GCTTTAAACTAGACGAAATCGTATGGAAAT ATTTGTTTATTTGTTTTATTAATTCTTTATTCATATT spacer 

length: 37 repeater length: 30
39084   679259 GCTTTAAACTAGACGAAATCGTATGGAAAT ATTGTGTATTTGTCGTTGTTTACAATTAGATTCAATA spacer 

length: 37 repeater length: 30
39085   679327 GCTTTAAACTAGACGAAATCGTATGGAAAT TCTGTATTTTCTATAGAATAATCTTTTTTTATAAA spacer 

length: 35 repeater length: 30
39086   679393 GCTTTAAACTAGACGAAATCGTATGGAAAT TTATATATTTGTCAAGTTCGTTGAAATTAGGTATG spacer 

length: 35 repeater length: 30
39087   679459 GCTTTAAACTAGACGAAATCGTATGGAAAT ATGTTAGGCTTGTTAAGGGAGACAAAAACATGTG spacer 

length: 34 repeater length: 30
39088   679524 GCTTTAAACTAGACGAAATCGTATGGAAAT CGGGTAAGTGGTGATAGAGATGAACATAGCGAAAGT spacer 

length: 36 repeater length: 30
39089   679591 GCTTTAAACTAGACGAAATCGTATGGAAAT ATAACAGTTTGTGGACTATATCCGCTGGTGTTACAC spacer 

length: 36 repeater length: 30
39090   679658 GCTTTAAACTAGACGAAATCGTATGGAAAT TGAGACCAAGACACTCACATTCCCCAGTGGGGCCA spacer 

length: 35 repeater length: 30
39091   679724 GCTTTAAACTAGACGAAATCGTATGGAAAT CTTGCATTCCCCACCGCGGGGGTGCATGATGACCAG spacer 

length: 36 repeater length: 30
39092   679791 GCTTTAAACTAGACGAAATCGTATGGAAAT ACAGGTGATCCTCCTGTGTTTGTGACTGTGAATGAT spacer 

length: 36 repeater length: 30
39093   679858 GCTTTAAACTAGACGAAATCGTATGGAAAT TTGGTTCGGCTATTAGTAGGGAGGAGCGATATTATG spacer 

length: 36 repeater length: 30
39094   679925 GCTTTAAACTAGACGAAATCGTATGGAAAT TCTGGTTCTATGAGGCACGGGTATTGGGGACCCTTCA spacer 

length: 37 repeater length: 30
39095   679993 GCTTTAAACTAGACGAAATCGTATGGAAAT ACCGCCCGGGAGATGGAAGTCTTCTACGGCGGAGGCCG spacer 

length: 38 repeater length: 30



39096   680062 GCTTTAAACTAGACGAAATCGTATGGAAAT TGTATCGCCCACAGGCCCCTCCCCTCGTCTGAGCC spacer 
length: 35 repeater length: 30

39097   680128 GCTTTAAACTAGACGAAATCGTATGGAAAT CATCCAATCATATAATGGGAAGCTCAGGATCCAAT spacer 
length: 35 repeater length: 30

39098   680194 GCTTTAAACTAGACGAAATCGTATGGAAAT ACAGCTGCTACTCCTTCTTGTTCTGTCAATATTTCA spacer 
length: 36 repeater length: 30

39099   680261 GCTTTAAACTAGACGAAATCGTATGGAAAT CTCGCGAATAAGATCAGCATTCCACCCGGAGGATGAT spacer 
length: 37 repeater length: 30

39100   680329 GCTTTAAACTAGACGAAATCGTATGGAAAT TCATTGTATTTGATGAACTCGAAGAACGCGTCCCCAC spacer 
length: 37 repeater length: 30

39101   680397 GCTTTAAACTAGACGAAATCGTATGGAAAT TGGTATCTGAACAGTTTAAAAGGTTCCTGGGGAATA spacer 
length: 36 repeater length: 30

39102   680464 GCTTTAAACTAGACGAAATCGTATGGAAAT AGGATGGCATCGCTATCAGACTTGATTCGCTACTG spacer 
length: 35 repeater length: 30

39103   680530 GCTTTAAACTAGACGAAATCGTATGGAAAT AGGATGGCATCGCTATCAGACTTGATTCGCTACTG spacer 
length: 35 repeater length: 30

39104   680596 GCTTTAAACTAGACGAAATCGTATGGAAAT CCGTGTGTGTTAGAGTCCCATCCAGGCCCTGACCC spacer 
length: 35 repeater length: 30

39105   680662 GCTTTAAACTAGACGAAATCGTATGGAAAT ATTGAAGAGGAGAGGTGAAAGGAATGGTAGTGAATG spacer 
length: 36 repeater length: 30

39106   680729 GCTTTAAACTAGACGAAATCGTATGGAAAT TCCTCTTTGAAGACTCATACTACTTAGATAGTTTTG spacer 
length: 36 repeater length: 30

39107   680796 GCTTTAAACTAGACGAAATCGTATGGAAAT TTCATGTGTGGAGATCATGAAACTACGGAATGGTATA spacer 
length: 37 repeater length: 30

39108   680864 GCTTTAAACTAGACGAAATCGTATGGAAAT TAACCAAGCACAAGGAGGGCATGGAAAAAATGGAT spacer 
length: 35 repeater length: 30

39109   680930 GCTTTAAACTAGACGAAATCGTATGGAAAT TACCATTCCGTAGTTTTATGTGTGGAGATCATGA spacer 
length: 34 repeater length: 30

39110   680995 GCTTTAAACTAGACGAAATCGTATGGAAAT ATGGACTCCACAGAGCATATCATGAACCGGGTGAGG spacer 
length: 36 repeater length: 30

39111   681062 GCTTTAAACTAGACGAAATCGTATGGAAAT TCATTGTATTTGATGAACTCGAAGAACGCGTCCCCAC spacer 
length: 37 repeater length: 30

39112   681130 GCTTTAAACTAGACGAAATCGTATGGAAAT TGGTATCTGAACAGTTTAAAAGGTTCCTGGGGAATA spacer 
length: 36 repeater length: 30

39113   681197 GCTTTAAACTAGACGAAATCGTATGGAAAT AGGATGGCATCGCTATCAGACTTGATTCGCTACTG spacer 
length: 35 repeater length: 30

39114   681263 GCTTTAAACTAGACGAAATCGTATGGAAAT AGGATGGCATCGCTATCAGACTTGATTCGCTACTG spacer 
length: 35 repeater length: 30

39115   681329 GCTTTAAACTAGACGAAATCGTATGGAAAT CCGTGTGTGTTAGAGTCCCATCCAGGCCCTGACCC spacer 
length: 35 repeater length: 30

39116   681395 GCTTTAAACTAGACGAAATCGTATGGAAAT ATTGAAGAGGAGAGGTGAAAGGAATGGTAGTGAATG spacer 
length: 36 repeater length: 30

39117   681462 GCTTTAAACTAGACGAAATCGTATGGAAAT TCCTCTTTGAAGACTCATACTACTTAGATAGTTTTG spacer 
length: 36 repeater length: 30

39118   681529 GCTTTAAACTAGACGAAATCGTATGGAAAT TTCATGTGTGGAGATCATGAAACTACGGAATGGTATA spacer 
length: 37 repeater length: 30

39119   681597 GCTTTAAACTAGACGAAATCGTATGGAAAT TAACCAAGCACAAGGAGGGCATGGAAAAAATGGAT spacer 
length: 35 repeater length: 30

39120   681663 GCTTTAAACTAGACGAAATCGTATGGAAAT TACCATTCCGTAGTTTTATGTGTGGAGATCATGA spacer 
length: 34 repeater length: 30

39121   681728 GCTTTAAACTAGACGAAATCGTATGGAAAT ATGGACTCCACAGAGCATATCATGAACCGGGTGAGG spacer 
length: 36 repeater length: 30

39122   681795 GCTTTAAACTAGACGAAATCGTATGGAAAT TCATTGTATTTGATGAACTCGAAGAACGCGTCCCCAC spacer 
length: 37 repeater length: 30

39123   681863 GCTTTAAACTAGACGAAATCGTATGGAAAT TGGTATCTGAACAGTTTAAAAGGTTCCTGGGGAATA spacer 
length: 36 repeater length: 30

39124   681930 GCTTTAAACTAGACGAAATCGTATGGAAAT AGGATGGCATCGCTATCAGACTTGATTCGCTACTG spacer 
length: 35 repeater length: 30

39125   681996 GCTTTAAACTAGACGAAATCGTATGGAAAT AGGATGGCATCGCTATCAGACTTGATTCGCTACTG spacer 
length: 35 repeater length: 30

39126   682062 GCTTTAAACTAGACGAAATCGTATGGAAAT CCGTGTGTGTTAGAGTCCCATCCAGGCCCTGACCC spacer 
length: 35 repeater length: 30

39127   682128 GCTTTAAACTAGACGAAATCGTATGGAAAT ATTGAAGAGGAGAGGTGAAAGGAATGGTAGTGAATG spacer 
length: 36 repeater length: 30

39128   682195 GCTTTAAACTAGACGAAATCGTATGGAAAT TCCTCTTTGAAGACTCATACTACTTAGATAGTTTTG spacer 
length: 36 repeater length: 30

39129   682262 GCTTTAAACTAGACGAAATCGTATGGAAAT TTCATGTGTGGAGATCATGAAACTACGGAATGGTATA spacer 
length: 37 repeater length: 30

39130   682330 GCTTTAAACTAGACGAAATCGTATGGAAAT TAACCAAGCACAAGGAGGGCATGGAAAAAATGGAT spacer 
length: 35 repeater length: 30

39131   682396 GCTTTAAACTAGACGAAATCGTATGGAAAT TACCATTCCGTAGTTTTATGTGTGGAGATCATGA spacer 



length: 34 repeater length: 30
39132   682461 GCTTTAAACTAGACGAAATCGTATGGAAAT ATGGACTCCACAGAGCATATCATGAACCGGGTGAGG spacer 

length: 36 repeater length: 30
39133   682528 GCTTTAAACTAGACGAAATCGTATGGAAAT CCAGTCCTGCTGTCCTGTGATATGCTCCTTGAACCAGT spacer 

length: 38 repeater length: 30
39134   682597 GCTTTAAACTAGACGAAATCGTATGGAAAT AGGACATGAAGGATGAGGATATGGATGAGGCCCCATCA spacer 

length: 38 repeater length: 30
39135   682666 GCTTTAAACTAGACGAAATCGTATGGAAAT TGATGCATACATACTTTTAAGTCTCAATGATGAGGT spacer 

length: 36 repeater length: 30
39136   682733 GCTTTAAACTAGACGAAATCGTATGGAAAT ATCAGGATGGAGAATATGGGTGTGCGGTAGTACCTT spacer 

length: 36 repeater length: 30
39137   682800 GCTTTAAACTAGACGAAATCGTATGGAAAT TCCCTTCAATCATCTCATTCACCTCCTATCCAGTTTC spacer 

length: 37 repeater length: 30
39138   682868 GCTTTAAACTAGACGAAATCGTATGGAAAT TCTGTTGGAGTGTCTCTGTGAGGCTCCGGGTGGTTT spacer 

length: 36 repeater length: 30
39139   682935 GCTTTAAACTAGACGAAATCGTATGGAAAT TGCTGCTCTGCTTCATATCCACATGATCATAGATCT spacer 

length: 36 repeater length: 30
39140   683002 GCTTTAAACTAGACGAAATCGTATGGAAAT CATCCCCATCCCCTCAGGGGAGAAATTCATGGTCTCA spacer 

length: 37 repeater length: 30
39141   683070 GCTTTAAACTAGACGAAATCGTATGGAAAT ATTCTAGGCGTATAATCCTATCCTCATCCTCCTCCA spacer 

length: 36 repeater length: 30
39142   683137 GCTTTAAACTAGACGAAATCGTATGGAAAT TCTGGAGGTTATACGGCAGGGAAACAAGTTATGGTG spacer 

length: 36 repeater length: 30
39143   683204 GCTTTAAACTAGACGAAATCGTATGGAAAT GCCTTGGCCAGGGCACTGGCCTCCCCGGCTACCG spacer 

length: 34 repeater length: 30
39144   683269 GCTTTAAACTAGACGAAATCGTATGGAAAT CCCTGTATCATCTGATTCCCCAGGGCCGAACCGAACA spacer 

length: 37 repeater length: 30
39145   683337 GCTTTAAACTAGACGAAATCGTATGGAAAT GCCTTGGCCAGGGCACTGGCCTCCCCGGCTACCGCC spacer 

length: 36 repeater length: 30
39146   683404 GCTTTAAACTAGACGAAATCGTATGGAAAT AGAGGCCTCAGGGAGAATCTGAGCAAGGAATCAGAG spacer 

length: 36 repeater length: 30
39147   683471 GCTTTAAACTAGACGAAATCGTATGGAAAT ATGGTCCCGTAGGCTTCTGGGCCTCCGTGATGTAC spacer 

length: 35 repeater length: 30
39148   683537 GCTTTAAACTAGACGAAATCGTATGGAAAT AGGAGGATTTCGAAGCCTCTAAACTCCCAGGGATGCT spacer 

length: 37 repeater length: 30
39149   683605 GCTTTAAACTAGACGAAATCGTATGGAAAT GCATGTGAAACTCGGGCCCCTGATACTTCTCCACGTCG spacer 

length: 38 repeater length: 30
39150   683674 GCTTTAAACTAGACGAAATCGTATGGAAAT TCCGATTGACCGAACAGGAGGGTTCCGAGGAAGAA spacer 

length: 35 repeater length: 30
39151   683740 GCTTTAAACTAGACGAAATCGTATGGAAAT TCTGTTGGAGTGTCTCTGTGAGGCTCCGGGTGGTTT spacer 

length: 36 repeater length: 30
39152   683807 GCTTTAAACTAGACGAAATCGTATGGAAAT TGCTGCTCTGCTTCATATCCACATGATCATAGATCT spacer 

length: 36 repeater length: 30
39153   683874 GCTTTAAACTAGACGAAATCGTATGGAAAT AGAGGCCTCAGGGAGAATCTGAGCAAGGAATCAGAG spacer 

length: 36 repeater length: 30
39154   683941 GCTTTAAACTAGACGAAATCGTATGGAAAT ATGGTCCCGTAGGCTTCTGGGCCTCCGTGATGTAC spacer 

length: 35 repeater length: 30
39155   684007 GCTTTAAACTAGACGAAATCGTATGGAAAT AGGAGGATTTCGAAGCCTCTAAACTCCCAGGGATGCT spacer 

length: 37 repeater length: 30
39156   684075 GCTTTAAACTAGACGAAATCGTATGGAAAT TCGCCCGTAGGGGGCCTCCTTTATGTCTCATGGCCT spacer 

length: 36 repeater length: 30
39157   684142 GCTTTAAACTAGACGAAATCGTATGGAAAT TAACACATTCTCCTCCCTCTACGATGACTTCAAAGTC spacer 

length: 37 repeater length: 30
39158   684210 GCTTTAAACTAGACGAAATCGTATGGAAAT ATTGTGGCCTCTAAGGCGATTAGAAGCGCTTCCA spacer 

length: 34 repeater length: 30
39159   684275 GCTTTAAACTAGACGAAATCGTATGGAAAT CTTCTGATCAACCCCACTGCAAGTGAAAGTGAGGGG spacer 

length: 36 repeater length: 30
39160   684342 GCTTTAAACTAGACGAAATCGTATGGAAAT CTGGTGAGTAGGAGGGTCTGCTGGTAGAAAGGGACAT spacer 

length: 37 repeater length: 30
39161   684410 GCTTTAAACTAGACGAAATCGTATGGAAAT TTGGCTTCCACCCCATATTTGCCGAGGAGTATCTGGT spacer 

length: 37 repeater length: 30
39162   684478 GCTTTAAACTAGACGAAATCGTATGGAAAT CCAGTTGCTCCTGAGCCCCTGCTGGTTTCCAGTACAC spacer 

length: 37 repeater length: 30
39163   684546 GCTTTAAACTAGACGAAATCGTATGGAAAT TCATCCGCAGTGTACCCAGGGAGTGATTCCAATCGTT spacer 

length: 37 repeater length: 30
39164   684614 GCTTTAAACTAGACGAAATCGTATGGAAAT TTGCATGCACCCTCCTGGACCCGCAGAACGGGCACACC spacer 

length: 38 repeater length: 30
39165   684683 GCTTTAAACTAGACGAAATCGTATGGAAAT TTGAGCTCTTAAAACAAAAAAGAGGATTTTAGACAGCC spacer 

length: 38 repeater length: 30
39166   684752 GCTTTAAACTAGACGAAATCGTATGGAAAT ACCGTCGACTGCAGACGCAGACGAGTCTACGATTCC spacer 

length: 36 repeater length: 30



39167   684819 GCTTTAAACTAGACGAAATCGTATGGAAAT ACATGTCCTTGAACCCTTTCAGATCCACCTTATCC spacer 
length: 35 repeater length: 30

39168   684885 GCTTTAAACTAGACGAAATCGTATGGAAAT TCTGTCACCCCTGATCACCACCCCTCCTCTTCTTT spacer 
length: 35 repeater length: 30

39169   684951 GCTTTAAACTAGACGAAATCGTATGGAAAT TGGTTGAAGATGACTGGGACCTCCGGTCTCGGGTAT spacer 
length: 36 repeater length: 30

39170   685018 GCTTTAAACTAGACGAAATCGTATGGAAAT GGGGATGTCACTTGGTGGGCGCCAAAAGAACTTCCT spacer 
length: 36 repeater length: 30

39171   685085 GCTTTAAACTAGACGAAATCGTATGGAAAT TAATACAAGGTAATGACACAACAGCGGATTACCGCA spacer 
length: 36 repeater length: 30

39172   685152 GCTTTAAACTAGACGAAATCGTATGGAAAT TCGAATCGTTTCTGACTCCCCGCCTCCACGATCTCGGAGTG 
spacer length: 41 repeater length: 30

39173   685224 GCTTTAAACTAGACGAAATCGTATGGAAAT TACACGCAGGGGGCTCCAGAGAGAAATCATCGACCA spacer 
length: 36 repeater length: 30

39174   685291 GCTTTAAACTAGACGAAATCGTATGGAAAT CTCCTTCAATGGCTTCGGAGTAGGCTTCAGGGTCC spacer 
length: 35 repeater length: 30

39175   685357 GCTTTAAACTAGACGAAATCGTATGGAAAT TGGTGCGAGCGTCAAATTCAGTTATACAAGCACACA spacer 
length: 36 repeater length: 30

39176   685424 GCTTTAAACTAGACGAAATCGTATGGAAAT GATGACGGCACCGCGACGCCACAAGAAGTGGGATCCG spacer 
length: 37 repeater length: 30

39177   685492 GCTTTAAACTAGACGAAATCGTATGGAAAT AGAGCCTCCCTGATCTCATCCACAGGGACACCACA spacer 
length: 35 repeater length: 30

39178   685558 GCTTTAAACTAGACGAAATCGTATGGAAAT TGTAGTCGGGGTCGTTCATGGTTCTGCCTCGCGGA spacer 
length: 35 repeater length: 30

39179   685624 GCTTTAAACTAGACGAAATCGTATGGAAAT CAAGGAGGTTCAGAGGAACGAGGCCCACGCCCAGAA spacer 
length: 36 repeater length: 30

39180   685691 GCTTTAAACTAGACGAAATCGTATGGAAAT CCCTGTATCATCTGATTCCCCAGGGCCGAACCGAAC spacer 
length: 36 repeater length: 30

39181   685758 GCTTTAAACTAGACGAAATCGTATGGAAAT ACTGTAGGTGTTGTTTTTAAGGGCTCTGATGACTGGT spacer 
length: 37 repeater length: 30

39182   685826 GCTTTAAACTAGACGAAATCGTATGGAAAT ATGTATGAGTAACCAGGAAATATTTGAGGAACTACT spacer 
length: 36 repeater length: 30

39183   685893 GCTTTAAACTAGACGAAATCGTATGGAAAT AGCGCGAGGAATTCCTCAAGACCCTTGAGGAGAGGGT spacer 
length: 37 repeater length: 30

39184   685961 GCTTTAAACTAGACGAAATCGTATGGAAAT TGAGCATGTGGAATTCGGGGCCCTGGTACTTCTCCACATCA 
spacer length: 41 repeater length: 30

39185   686033 GCTTTAAACTAGACGAAATCGTATGGAAAT GGTGAAATGTTCTGCAAGGCCACAGGCACCCAA spacer 
length: 33 repeater length: 30

39186   686097 GCTTTAAACTAGACGAAATCGTATGGAAAT CTACACGGATAAAGCAGACTCCATAATCGCCACAG spacer 
length: 35 repeater length: 30

39187   686163 GCTTTAAACTAGACGAAATCGTATGGAAAT TTCCTTGAGAACCTTCGCACTGCAAGGAGGGGGAT spacer 
length: 35 repeater length: 30

39188   686229 GCTTTAAACTAGACGAAATCGTATGGAAAT ACCTGCAGCAGGTGTGGGGCGGATTACTGTGGAGT spacer 
length: 35 repeater length: 30

39189   686295 GCTTTAAACTAGACGAAATCGTATGGAAAT ACATACCCTGAACTCTCACTCCCAGGGGCTATAATG spacer 
length: 36 repeater length: 30

39190   686362 GCTTTAAACTAGACGAAATCGTATGGAAAT CCTCCCAGTTACAGTCATTGATAAGCCGATTGATGAG spacer 
length: 37 repeater length: 30

39191   686430 GCTTTAAACTAGACGAAATCGTATGGAAAT TACGACTCTCCCAGGGAGTAATGTGCATGGGACAAA spacer 
length: 36 repeater length: 30

39192   686497 GCTTTAAACTAGACGAAATCGTATGGAAAT GAGTATCCTCCCATAAGGGTAGTCTAGTTGTTTTCC spacer 
length: 36 repeater length: 30

39193   686564 GCTTTAAACTAGACGAAATCGTATGGAAAT ATCATCCAGTTTTTAAATCTGCCAGAGCCAAGATTA spacer 
length: 36 repeater length: 30

39194   686631 GCTTTAAACTAGACGAAATCGTATGGAAAT CTGGTAGAATGGGACGTGGGGTATGTAGGGGTTGAG spacer 
length: 36 repeater length: 30

39195   686698 GCTTTAAACTAGACGAAATCGTATGGAAAT TTTGTAACAATATATGACCATACATCCATCCATGTCAA spacer 
length: 38 repeater length: 30

39196   686767 GCTTTAAACTAGACGAAATCGTATGGAAAT AATGATGAAGAGGTGATGAATCCTCCCCCTGAGGAT spacer 
length: 36 repeater length: 30

39197   686834 GCTTTAAACTAGACGAAATCGTATGGAAAT ACGGTGAAGTGGAAGTGACTGTGTATGCGCGTTGATG spacer 
length: 37 repeater length: 30

39198   686902 GCTTTAAACTAGACGAAATCGTATGGAAAT ATGGGAGTGTGATATGTTGTGACTTGGAAATTGTAT spacer 
length: 36 repeater length: 30

39199   686969 GCTTTAAACTAGACGAAATCGTATGGAAAT TCGTGGAGAACCATCTGTCTAAGACTTCGTTCTCAG spacer 
length: 36 repeater length: 30

39200   687036 GCTTTAAACTAGACGAAATCGTATGGAAAT TTGTTATCACAGCCAATCTATGGGGCCAGTGTTGTAT spacer 
length: 37 repeater length: 30

39201   687104 GCTTTAAACTAGACGAAATCGTATGGAAAT AACTAGTCTCTTTAGTATGTCAATATTACTCATCCA spacer 
length: 36 repeater length: 30

39202   687171 GCTTTAAACTAGACGAAATCGTATGGAAAT CCGCCAATGTAGGGGCGCTCCCTCCAGAGGTTGAGG spacer 



length: 36 repeater length: 30
39203   687238 GCTTTAAACTAGACGAAATCGTATGGAAAT TTGTGACGGCGGATCCGGTGAGGGCGTTCTGCATAC spacer 

length: 36 repeater length: 30
39204   687305 GCTTTAAACTAGACGAAATCGTATGGAAAT ACTCGTAGTCGAGTAGGTCGAGGAAATCCTGCATCA spacer 

length: 36 repeater length: 30
39205   687372 GCTTTAAACTAGACGAAATCGTATGGAAAT CTACCCTCAAAGAAGATCAAGAGCAAAAATTCCCGC spacer 

length: 36 repeater length: 30
39206   687439 GCTTTAAACTAGACGAAATCGTATGGAAAT CTGAACCGTCCATCCAGTCTGATGAGTTCCTCTGTA spacer 

length: 36 repeater length: 30
39207   687506 GCTTTAAACTAGACGAAATCGTATGGAAAT TTTCCCTGATCTGGTTTTTCTCATAGTTTCTTTCCT spacer 

length: 36 repeater length: 30
39208   687573 GCTTTAAACTAGACGAAATCGTATGGAAAT CGAAATATGAGAAAAACCCATACCAGAGAGCCTTAT spacer 

length: 36 repeater length: 30
39209   687640 GCTTTAAACTAGACGAAATCGTATGGAAAT AATATAAATAAACAAATACTTAATGTATTAGAATATA spacer 

length: 37 repeater length: 30
39210   687708 GCTTTAAACTAGACGAAATCGTATGGAAAT ACTGTCCGTGGTGAGGGTGTCCGGTCTGAGGATGTTG spacer 

length: 37 repeater length: 30
39211   687776 GCTTTAAACTAGACGAAATCGTATGGAAAT TTTTCGTATCGTATCAATTTTATGTTTTTATATGTG spacer 

length: 36 repeater length: 30
39212   687843 GCTTTAAACTAGACGAAATCGTATGGAAAT AAGTTCGCCTTCCAGCAGTTGAAGATGGCATGGGAT spacer 

length: 36 repeater length: 30
39213   687910 GCTTTAAACTAGACGAAATCGTATGGAAAT ATCACATGTAGAAGTCCTTCTTAACCCGCCTGGCCT
39214   
39215   
39216   crispr 8
39217   321351 GTATGATTGTCTTCACGCGATAAATACCCT CTAAATATTGTGCTGAAACCATTAGGAATAAAGCC spacer 

length: 35 repeater length: 30
39218   321417 GTATGATTGTCTTCACGCGATAAATACCCT GTAAATATTGTGCTGAAACCATTAGGAATAAAGCC spacer 

length: 35 repeater length: 30
39219   321483 GTATGATTGTCTTCACGCGATAAATACCCT AACTGAACCTCAAATTCGGTGAAGGAATTGCTTTA
39220   
39221   
39222   crispr 9
39223   1123740 GTTAAAATCAGACCAAAATGGGATTGAAAT CGATCCTCCTCATCTCTGGGATCCATGAGGCCGCTA spacer 

length: 36 repeater length: 30
39224   1123807 GTTAAAATCAGACCAAAATGGGATTGAAAT TATGAGGAGTTCAGGGAGGAGTTCAAAGACTATTTG spacer 

length: 36 repeater length: 30
39225   1123874 GTTAAAATCAGACCAAAATGGGATTGAAAT GATCAGCCCCAGCGTCGCTATAAACAACATCAGAA spacer 

length: 35 repeater length: 30
39226   1123940 GTTAAAATCAGACCAAAATGGGATTGAAAT AAGTAGGGATTATATAGGGAATGAAGTAATACAA spacer 

length: 34 repeater length: 30
39227   1124005 GTTAAAATCAGACCAAAATGGGATTGAAAT TCTTATGACGGTTTCTGCCCTTTTTTGGGGCATTATG spacer 

length: 37 repeater length: 30
39228   1124073 GTTAAAATCAGACCAAAATGGGATTGAAAT TTTCTGCAAAAAAATTCACAAAAAATTTTATAGTTTA spacer 

length: 37 repeater length: 30
39229   1124141 GTTAAAATCAGACCAAAATGGGATTGAAAT TAAATAACGACAAATACACATTAAACTAATTTAAATG spacer 

length: 37 repeater length: 30
39230   1124209 GTTAAAATCAGACCAAAATGGGATTGAAAT ATTTATTTTTTTAAGTGGGTAGGTAGTAGGTAG spacer 

length: 33 repeater length: 30
39231   1124273 GTTAAAATCAGACCAAAATGGGATTGAAAT TTAAATATATCATATGATTCTTTATCTTTTAAGTTA spacer 

length: 36 repeater length: 30
39232   1124340 GTTAAAATCAGACCAAAATGGGATTGAAAT GGTGTATGCCCTTTTCTCGTACTTTATGGATGCTATT spacer 

length: 37 repeater length: 30
39233   1124408 GTTAAAATCAGACCAAAATGGGATTGAAAT GGTTCTATTTTGAGAATATGTAAAATTTGTATATA spacer 

length: 35 repeater length: 30
39234   1124474 GTTAAAATCAGACCAAAATGGGATTGAAAT TGATAAATCATGATAAATAGTAACCCGGAATTAAA spacer 

length: 35 repeater length: 30
39235   1124540 GTTAAAATCAGACCAAAATGGGATTGAAAT TGGCTGTTCTGGCGCCTTTTTTGAGCTCCCCGCTG spacer 

length: 35 repeater length: 30
39236   1124606 GTTAAAATCAGACCAAAATGGGATTGAAAT TAAAAATTTTGAAACCGTGCTTAACTTTTGTGAC spacer 

length: 34 repeater length: 30
39237   1124671 GTTAAAATCAGACCAAAATGGGATTGAAAT TCGATTAACTGCTTAATATCGTCAAGACGGTCATT spacer 

length: 35 repeater length: 30
39238   1124737 GTTAAAATCAGACCAAAATGGGATTGAAAT GTCAGAGAATGGGGAATACCTTGTCACAGTACTG spacer 

length: 34 repeater length: 30
39239   1124802 GTTAAAATCAGACCAAAATGGGATTGAAAT TAGTGAGATACATCAGGACGTTCCTGCAAGTGATG spacer 

length: 35 repeater length: 30
39240   1124868 GTTAAAATCAGACCAAAATGGGATTGAAAT TCGGGGTTCCCCTCAGCCGCTTAACGTCCAGGATG spacer 

length: 35 repeater length: 30
39241   1124934 GTTAAAATCAGACCAAAATGGGATTGAAAT TGAAGGAGCCTCACAATTACCGAGACCATGGAAAC spacer 

length: 35 repeater length: 30



39242   1125000 GTTAAAATCAGACCAAAATGGGATTGAAAT GAACACAATAAGTTTAGGTATTCCTAAAAATTCT spacer 
length: 34 repeater length: 30

39243   1125065 GTTAAAATCAGACCAAAATGGGATTGAAAT CTTATTTTTACAACTGTTCAATTTGGCAAATTTTG spacer 
length: 35 repeater length: 30

39244   1125131 GTTAAAATCAGACCAAAATGGGATTGAAAT CGATATCGCAAACCATATTCCTATATTCACTATCG spacer 
length: 35 repeater length: 30

39245   1125197 GTTAAAATCAGACCAAAATGGGATTGAAAT GGGTAAGAAAATAAAAAATGTTCAAAATTTGGGTC spacer 
length: 35 repeater length: 30

39246   1125263 GTTAAAATCAGACCAAAATGGGATTGAAAT ATAGATATAGATATGTGGTTGGAAACAACCATAA spacer 
length: 34 repeater length: 30

39247   1125328 GTTAAAATCAGACCAAAATGGGATTGAAAT TCTTTCTTTCTAATTTTTTCTTCATCTATTTTGTC spacer 
length: 35 repeater length: 30

39248   1125394 GTTAAAATCAGACCAAAATGGGATTGAAAT TTGAAGTTCAACCACATGAATTAACCATATTACA spacer 
length: 34 repeater length: 30

39249   1125459 GTTAAAATCAGACCAAAATGGGATTGAAAT GAGAGATAATATTATTGTATGAGGCCCATGGTTCCT spacer 
length: 36 repeater length: 30

39250   1125526 GTTAAAATCAGACCAAAATGGGATTGAAAT GGTCTAAATCGATCTCACTACTCCTATCCTTCAAG spacer 
length: 35 repeater length: 30

39251   1125592 GTTAAAATCAGACCAAAATGGGATTGAAAT TTTAGGTATAAAGCCACATTTGGGTTTCCATATTGG spacer 
length: 36 repeater length: 30

39252   1125659 GTTAAAATCAGACCAAAATGGGATTGAAAT CGAGGCAGGCGGTGGCGACGCTGCAAGGATGCAGG spacer 
length: 35 repeater length: 30

39253   1125725 GTTAAAATCAGACCAAAATGGGATTGAAAT TCAGATAAGGATTCTAAGTCCCCCTCTACATCAG spacer 
length: 34 repeater length: 30

39254   1125790 GTTAAAATCAGACCAAAATGGGATTGAAAT CTTCGATGTGGCGGCTGCGACACTCGGGGCATTCA spacer 
length: 35 repeater length: 30

39255   1125856 GTTAAAATCAGACCAAAATGGGATTGAAAT TACACCCGATCCCCAGGGCCCATCATCTTGATAT spacer 
length: 34 repeater length: 30

39256   1125921 GTTAAAATCAGACCAAAATGGGATTGAAAT GTTTTGAGGTCGTGGAGGGTGTCCTCCACGATCCTC spacer 
length: 36 repeater length: 30

39257   1125988 GTTAAAATCAGACCAAAATGGGATTGAAAT AATACAGTGTCCGCGAAGACAAGGATGCAGTGGAG spacer 
length: 35 repeater length: 30

39258   1126054 GTTAAAATCAGACCAAAATGGGATTGAAAT GGAGGGCCTCCGCGGTCTTCCAGTACATATTGTATTCA spacer 
length: 38 repeater length: 30

39259   1126123 GTTAAAATCAGACCAAAATGGGATTGAAAT ATAAATGATTTTATGCGGTTTTGTGAACATATTA spacer 
length: 34 repeater length: 30

39260   1126188 GTTAAAATCAGACCAAAATGGGATTGAAAT TGATTTTCTCTACGACTTTTCCCATCTTCATGTTTATT spacer 
length: 38 repeater length: 30

39261   1126257 GTTAAAATCAGACCAAAATGGGATTGAAAT AAAACGAAGTCATCGACATGCTCCGCCAGCATGTC spacer 
length: 35 repeater length: 30

39262   1126323 GTTAAAATCAGACCAAAATGGGATTGAAAT CCATCATGTCACCTCATGCCCAAAACGTCCTTTTCCA spacer 
length: 37 repeater length: 30

39263   1126391 GTTAAAATCAGACCAAAATGGGATTGAAAT CAGGCTCTGCATGCACCTACAGGGCATGCAGGAAG spacer 
length: 35 repeater length: 30

39264   1126457 GTTAAAATCAGACCAAAATGGGATTGAAAT CATGGTCGTCGGGGATGTCTCCGATGACCTCCTCCA spacer 
length: 36 repeater length: 30

39265   1126524 GTTAAAATCAGACCAAAATGGGATTGAAAT TCATTTCTGGAGGTAGTGGAGGACACCCTCCACGATC spacer 
length: 37 repeater length: 30

39266   1126592 GTTAAAATCAGACCAAAATGGGATTGAAAT TGTCTGTCAACATGACTGCGGTGCCGTAACCTACCC spacer 
length: 36 repeater length: 30

39267   1126659 GTTAAAATCAGACCAAAATGGGATTGAAAT AATGGTAGATCAATCCTCATCCCAGCCACATAAG spacer 
length: 34 repeater length: 30

39268   1126724 GTTAAAATCAGACCAAAATGGGATTGAAAT TATTCTCTGAGTAATTGTTTTATAGCCTTCTGGAG spacer 
length: 35 repeater length: 30

39269   1126790 GTTAAAATCAGACCAAAATGGGATTGAAAT CCACTTCTCCTATCACCTCGAGAAACTTCTC spacer 
length: 31 repeater length: 30

39270   1126852 GTTAAAATCAGACCAAAATGGGATTGAAAT CGAAGGAGCAGAAGAACTCCCCGACGGCCGGATG spacer 
length: 34 repeater length: 30

39271   1126917 GTTAAAATCAGACCAAAATGGGATTGAAAT CACCCCTTGCAGAACAAATGATACTCCTTATCAAC spacer 
length: 35 repeater length: 30

39272   1126983 GTTAAAATCAGACCAAAATGGGATTGAAAT CTCAGCATCAGTACTGTGGAGCCACTGGCACGCGCG spacer 
length: 36 repeater length: 30

39273   1127050 GTTAAAATCAGACCAAAATGGGATTGAAAT TCGATTAAATGGAGGACCTTTAAAAGAGACTCAGCCT spacer 
length: 37 repeater length: 30

39274   1127118 GTTAAAATCAGACCAAAATGGGATTGAAAT TATTGTAGAACTCCTCAAATCTCTTCTTCATATCAA spacer 
length: 36 repeater length: 30

39275   1127185 GTTAAAATCAGACCAAAATGGGATTGAAAT ATGAAAACAGATTCAAAAGGAGTAATAACCGGGGAAACA 
spacer length: 39 repeater length: 30

39276   1127255 GTTAAAATCAGACCAAAATGGGATTGAAAT TGCCCTGGACTTCCTTAATATCGGAGCCTAGGATG spacer 
length: 35 repeater length: 30

39277   1127321 GTTAAAATCAGACCAAAATGGGATTGAAAT ACGCATGCGAGGTTCTCATAGATGCTGCGTGTTTC spacer 



length: 35 repeater length: 30
39278   1127387 GTTAAAATCAGACCAAAATGGGATTGAAAT AGGAGATAAAAGGCCTCCTTGAGGAGGCCATAACAA spacer 

length: 36 repeater length: 30
39279   1127454 GTTAAAATCAGACCAAAATGGGATTGAAAT ACGTGCAGAGCTTCAGCCTAGAGTACGATA spacer length: 

30 repeater length: 30
39280   1127515 GTTAAAATCAGACCAAAATGGGATTGAAAT TCGGAGATGTATGCACACACAAAAAACTGTGCGC spacer 

length: 34 repeater length: 30
39281   1127580 GTTAAAATCAGACCAAAATGGGATTGAAAT TCGGCCTATCCAGGAGTAACCGGGTGACCTCAAT spacer 

length: 34 repeater length: 30
39282   1127645 GTTAAAATCAGACCAAAATGGGATTGAAAT TTAGGGGATGGTTTCTTGGTGGGCATGAATTATCTG spacer 

length: 36 repeater length: 30
39283   1127712 GTTAAAATCAGACCAAAATGGGATTGAAAT GCGGTTTGTGGTTTCTTGTCGGGGAGGGGGATGTAG spacer 

length: 36 repeater length: 30
39284   1127779 GTTAAAATCAGACCAAAATGGGATTGAAAT CCTTGATGGTGGCAGGGCGGGAATGGTCTTCACAG spacer 

length: 35 repeater length: 30
39285   1127845 GTTAAAATCAGACCAAAATGGGATTGAAAT TGTATAGGACTTACGATTTGAGGGTCTATGATGAG spacer 

length: 35 repeater length: 30
39286   1127911 GTTAAAATCAGACCAAAATGGGATTGAAAT AGGAGGTCAGTGACCTCTTCGAGAGGAAGTACTTG spacer 

length: 35 repeater length: 30
39287   1127977 GTTAAAATCAGACCAAAATGGGATTGAAAT CAGATAGTCTTTTATTTGTCGTTGAAAGCACCTACCT spacer 

length: 37 repeater length: 30
39288   1128045 GTTAAAATCAGACCAAAATGGGATTGAAAT CGTACACGTTCTTCGCTGATCGTGTCCGCGCAGCGA spacer 

length: 36 repeater length: 30
39289   1128112 GTTAAAATCAGACCAAAATGGGATTGAAAT CAGTTACACAGTGAAGGTGAAAAGACTCAATCAAACCAC 

spacer length: 39 repeater length: 30
39290   1128182 GTTAAAATCAGACCAAAATGGGATTGAAAT TGTTGAGTTGTTACATGAACGACTCGACAATTTC spacer 

length: 34 repeater length: 30
39291   1128247 GTTAAAATCAGACCAAAATGGGATTGAAAT GACACAATATAAACCCAGCGCACAAACACCGAAAC spacer 

length: 35 repeater length: 30
39292   1128313 GTTAAAATCAGACCAAAATGGGATTGAAAT GATGCTCTTAAAAGTATTCTGAGGAAAACATCAAT
39293   
39294   
39295   crispr 10
39296   713718 TAGTATTTTTTCGATTTCTTGTTTTGTTAGG 

TTATATTTTTCCATTATTTCTTTTACTTTGAGGGTATCTGTTTTGTTTATTTTTTCTAGGAGTTCTTTGGTTTTTTTGGCGGATAA
TTTGTTGAGGATGTTTATGATGTTATTGATAGAATCTTGGTCTAGTT spacer length: 133 repeater length: 31

39297   713883 TAGTATTTTTTCGATTTCTTGTTTTGTTAGG 
CAATAATATTCTTGGTCTAGTTTTATACAGTAGCATTTTGCTGATTCTTCTATTTTTT spacer length: 58 
repeater length: 31

39298   713973 TAGTATTTTTTCGATTTCTTGTTTTGTTAGG 
TTTGACCTCATTAACCTTACAAACACAGGAATTTTCGTTATATTCACAGGTGCCGCGG

39299   
39300   
39301   crispr 11
39302   1658452 AAAGAGTAGATGTAGAGGTAAAGAAATGTTGGATGC TCTTAAGCTTAAGATTGATCAT spacer length: 

22 repeater length: 36
39303   1658511 AAAGAGTAGATGTAGAGGTAAAGAAATGTTGGATGC CCTTAAGCTTAAGATTGATCAT spacer length: 

22 repeater length: 36
39304   1658570 AAAGAGTAGATGTAGAGGTAAAGAAATGTTGGATGC TGAATTTTCAAAAAAAGACGTC
39305   
39306   
39307   crispr 12
39308   1527273 ATTGAATCCTTTTTTGTAGTGCCAGACAGGAAATCATTTT TCATTTAAAAAGATAATCCTT spacer 

length: 21 repeater length: 40
39309   1527335 ATTGAATCCTTTTTTGTAGTGCCAGACAGGAAATCATTTT TCATTTAAAAAGATACTCCTT spacer 

length: 21 repeater length: 40
39310   1527397 ATTGAATCCTTTTTTGTAGTGCCAGACAGGAAATCATTTT AACCCTCCTCTTTTTTAAAAT
39311   
39312   
39313   crispr 13
39314   1084647 TTCCGTGTATCATGGGTATATGGTTTTGCCTTAAGAGGGG AGGTGGAAAAATGGGGAACACGGA spacer 

length: 24 repeater length: 40
39315   1084712 TTCCGTGTATCATGGGTATATGGTTTTGCCTTAAGAGGGG AGGTGGAAAAATGGGGAACATGGA spacer 

length: 24 repeater length: 40
39316   1084777 TTCCGTGTATCATGGGTATATGGTTTTGCCTTAAGAGGGG TTAAAAAATAAATCAAGTATTACT
39317   
39318   
39319   GCA_010692885.1_ASM1069288v1_genomic.fna(findCrispr):
39320   START       REPEAT                           

SPACER                                             
39321   crispr 1



39322   697995 GGTTCGAATCCGCCCGGGAC 
TACTTTCTGCGAGCGTCAGCGAGCAGTAGTAGCCACAACGCAGATTCGACGCCCAGAGGTCGAGAGGATTCGAGACCTCG 
spacer length: 80 repeater length: 20

39323   698096 GGTTCGAATCCGCCCGGGAC 
TACTTTCTGCGAGGAACAACGTGACGAGCGAATAGTCCGACGTGGATCCGACACCCAGAAGACGAGAGAATTCGAGACCTCG 
spacer length: 82 repeater length: 20

39324   698199 GGTTCGAATCCGCCCGGGAC 
AACCAAGTCGTTGTCAAAGGGGCAGTGCAGAGTGATGGTTTCAGACGAACCCTTGTGGGATTGAAGCCCGTGTGTCCCACTC

39325   
39326   
39327   crispr 2
39328   1786855 TCTCCTCCCGCTCTCCAACCT 

TCCCAACTTCATCTTATCCACTCTCCTCTCGCTCTCCAACCTTCCCAACTTCACCTTCTCCA spacer length: 62 
repeater length: 21

39329   1786939 TCTCCTCCCGCTCTCCAACCT TCCCAAATTCATCTTCTCCA spacer length: 20 repeater 
length: 21

39330   1786981 TCTCCTCCCGCTCTCCAACCT GATTGAGTCGTCAGTCATTG
39331   
39332   
39333   crispr 3
39334   2155167 CAGAAATGCTCCGGCAGGGATT 

GTGAACCACGGTCGCAGCAAGCTGCTCCCTAGTTCAAATCCCTTCGTACAGCAGTTCACTCGAATCGAGTTGCGCGGAGACGAAGC
TCCGCGCGTGATTCTTC spacer length: 103 repeater length: 22

39335   2155293 CAGAAATGCTCCGGCAGGGATT 
GTGAACCACGGTCGCAGCAAGCTGCTCCCTGATTCAAATCCCTCCTTCGAGATTTCATCTCGCATAAAGTATGAGCGACACGCTGC
GCGGTCGCTCGCGGTTTAGTACTCG spacer length: 111 repeater length: 22

39336   2155427 CAGAAATGCTCCGGCAGGGATT 
CCAGAAGTGATCTCTCTTTCTCTTTCGATACGAGTTGCACAGCGTGACTCAACCGTCTGCGAGAAGTTAGTCGTCGGCTTCGGTCG
TCGTCTTCGCCTTCTCGGCGTCACC

39337   
39338   
39339   crispr 4
39340   352674 GGTTCGACTCCGCCCGAGCCCA 

CTGAAATCTGCGAGCGACAGCGAGCAGGATTTTTGCGACGAGAGTGCGGATGGAACCCAGAGGACGAGCGAAGCGAAGTCCTCG 
spacer length: 84 repeater length: 22

39341   352781 GGTTCGACTCCGCCCGAGCCCA 
CTGAAATCTGCGAGCGACAGCGAGCAGGATTTTTGCGACGAGAGTGCGGATGGAACCCAGAGGACGAGCGAAGCGAAGTCCTCG 
spacer length: 84 repeater length: 22

39342   352888 GGTTCGACTCCGCCCGAGCCCA 
CTTCTGACGACACGCAACGACGAGCGGAGCGTGGTCGCTTGCGACCTCGGATGCGAACGGCAAAGCCGTGAGCGATAGCAAGTCGT
CCGTGGCATCTGAGTGGACGACAAGGAGTCGAATCAGGGAGCAAAGCGAACGGAGTGAGTGGAGCGACAG spacer 
length: 156 repeater length: 22

39343   353067 GGTTCGACTCCGCCCGAGCCCA 
GAAACGATGTGGAACACCGTGAGACCGATTTTCAGCATCACCGAATAGGTGGCTTGAACGAACCGAGGTGTGTGCGAACGAATCGA
ACGAACTAGCGTGTGCTTGACGAATATACCAGAATCATTATGAATACACCGTACATCAAGTTTCTGATCA

39344   
39345   
39346   crispr 5
39347   762588 TTTCAGACGAACCCTTGTGGGATTGAAGC GGCCTTGCCGGACGCTCCGGCGACCGTGCAACCC spacer 

length: 34 repeater length: 29
39348   762652 TTTCAGACGAACCCTTGTGGGATTGAAGC TAGGTCATCGTCCCGCAACGCTGGCACTCGAACG spacer 

length: 34 repeater length: 29
39349   762716 TTTCAGACGAACCCTTGTGGGATTGAAGC ACGTATCAGGTGGCGAACTCCCCGAACCGCACGAAT spacer 

length: 36 repeater length: 29
39350   762782 TTTCAGACGAACCCTTGTGGGATTGAAGC GTCCATCCCGAGGAGAGTGCGTCGTCAGCGACGTTG spacer 

length: 36 repeater length: 29
39351   762848 TTTCAGACGAACCCTTGTGGGATTGAAGC TCATTGGACACATCGATCCCGCGGCGGGTCGCCGGCA spacer 

length: 37 repeater length: 29
39352   762915 TTTCAGACGAACCCTTGTGGGATTGAAGC ACAGGTTGCTTGCGACGCTCATGGTTGACGATATCAGT spacer 

length: 38 repeater length: 29
39353   762983 TTTCAGACGAACCCTTGTGGGATTGAAGC GTCAGCGTGAGCACGCCGTCCACAACGGCAAGATAG spacer 

length: 36 repeater length: 29
39354   763049 TTTCAGACGAACCCTTGTGGGATTGAAGC AGCGAGTGTCTGCGTTTCGTGGAACCGCGCGTAAA spacer 

length: 35 repeater length: 29
39355   763114 TTTCAGACGAACCCTTGTGGGATTGAAGC AACTGCCGACGCTAAAGCGTTGGCAAGGACGATTT spacer 

length: 35 repeater length: 29
39356   763179 TTTCAGACGAACCCTTGTGGGATTGAAGC GTGCAAAAACTTCAGAAAATGCTCAAGAAGGTGCGACC spacer 

length: 38 repeater length: 29
39357   763247 TTTCAGACGAACCCTTGTGGGATTGAAGC AGTTGTTCACAAGACAGTCGTCCCCAAAGGTTTCCAC spacer 

length: 37 repeater length: 29
39358   763314 TTTCAGACGAACCCTTGTGGGATTGAAGC GAACGAATCATCCGGCGCGGCGTCGAAGAACTAGAA spacer 



length: 36 repeater length: 29
39359   763380 TTTCAGACGAACCCTTGTGGGATTGAAGC ATCCGGGACATCAGACGTACCTCCTGCTCAGGATG spacer 

length: 35 repeater length: 29
39360   763445 TTTCAGACGAACCCTTGTGGGATTGAAGC CAGTAGCTCATGGGTCGGTGATAGGGTGACAGAGT spacer 

length: 35 repeater length: 29
39361   763510 TTTCAGACGAACCCTTGTGGGATTGAAGC TGCCATCGCTGCTGGTCAGGGGGCTATCCAGAAGCTC spacer 

length: 37 repeater length: 29
39362   763577 TTTCAGACGAACCCTTGTGGGATTGAAGC AGTGGCGCGGGGCGAGTGAGTTTCGAGATTCGCG spacer 

length: 34 repeater length: 29
39363   763641 TTTCAGACGAACCCTTGTGGGATTGAAGC AGGTGAACGGGAACGGCGAACCGCTGAAAGGCTGG spacer 

length: 35 repeater length: 29
39364   763706 TTTCAGACGAACCCTTGTGGGATTGAAGC ATCGGCTCACCAACCCTTGACGACATCTTCAATCCTGA spacer 

length: 38 repeater length: 29
39365   763774 TTTCAGACGAACCCTTGTGGGATTGAAGC ACGGTCACGTTGACCGCAGTCAACGACGGGACGGG spacer 

length: 35 repeater length: 29
39366   763839 TTTCAGACGAACCCTTGTGGGATTGAAGC TTGAGTCTGCATCATCGATGAGTTCTGTATCAACAA spacer 

length: 36 repeater length: 29
39367   763905 TTTCAGACGAACCCTTGTGGGATTGAAGC AGCTTTCTCCCACAAATCGCGCACTAGTTTAGCAT spacer 

length: 35 repeater length: 29
39368   763970 TTTCAGACGAACCCTTGTGGGATTGAAGC GAATCCGTCATCTGTGATAGGCATTAGTCAAACCTC spacer 

length: 36 repeater length: 29
39369   764036 TTTCAGACGAACCCTTGTGGGATTGAAGC GACCGAGATGATCAATGCGAGGTTGCCACGATATTAGA spacer 

length: 38 repeater length: 29
39370   764104 TTTCAGACGAACCCTTGTGGGATTGAAGC GGCGGGAGTGGCCTCGACGATAACGTGACTGCGTT spacer 

length: 35 repeater length: 29
39371   764169 TTTCAGACGAACCCTTGTGGGATTGAAGC ATCCGTCGCTCTATCTGTTCGCCCGATTCCGCCCAGG spacer 

length: 37 repeater length: 29
39372   764236 TTTCAGACGAACCCTTGTGGGATTGAAGC ATGGAAGCCAGCGAGGCATTCGGAGATACGCCTCGTT spacer 

length: 37 repeater length: 29
39373   764303 TTTCAGACGAACCCTTGTGGGATTGAAGC TCAAACTCCTCGCTTTTCAACAGCACCTTGATTTC spacer 

length: 35 repeater length: 29
39374   764368 TTTCAGACGAACCCTTGTGGGATTGAAGC CTCAAAGCCCCCGAGGTGTGTCGGGAGTTCTTAGAAC spacer 

length: 37 repeater length: 29
39375   764435 TTTCAGACGAACCCTTGTGGGATTGAAGC GTCGTTGTCAAAGGGGCAGTGCAGAGTGATGGTTTCA
39376   
39377   
39378   crispr 6
39379   2633179 GTTACAGACGAACCCTTGTGGGGTTGAAGC CTCACCCGACGCGAGTTGCCGCGCACGGTTCCATC spacer 

length: 35 repeater length: 30
39380   2633245 GTTACAGACGAACCCTTGTGGGGTTGAAGC GTTCTTTAACTCCTCGATGGCAATCAGGCCAACA spacer 

length: 34 repeater length: 30
39381   2633310 GTTACAGACGAACCCTTGTGGGGTTGAAGC TGCTGGTCGAATCCAAGGCTCCGAACCGCATCAC spacer 

length: 34 repeater length: 30
39382   2633375 GTTACAGACGAACCCTTGTGGGGTTGAAGC AAAGATGCGGCAAACAACTACTGCGAGCGACAATG spacer 

length: 35 repeater length: 30
39383   2633441 GTTACAGACGAACCCTTGTGGGGTTGAAGC CTCCTCTCGACGAAGCGCCGGCGCCAGTCTACGGC spacer 

length: 35 repeater length: 30
39384   2633507 GTTACAGACGAACCCTTGTGGGGTTGAAGC AACACCGTGAGACCGATTTTCAGCATCACCGAATA
39385   
39386   
39387   crispr 7
39388   70007 CTCCCGCGAGGAAGCGTCTGCGACCGAGCGGG 

CCGAGGAGCGACTCCCGGGAGCGACGAGTGCTTTTGGTCCAGCTTTTGCCGAGGGCTGCTTCGCAGCCCGCAGCGCAAAAGGTGGG
CGGGTACAGAACGGCGGTCTGAAGCCGGAGTAACGACGTTTGC spacer length: 129 repeater length: 32

39389   70169 CTCCCGCGAGGAAGCGTCTGCGACCGAGCGGG 
CCGAGGAGCGACTCCCGGGAGCGACGAGTGCTTTTGGTCCAGCTTTTGCCGAGGGCTGCTTCGCAGCCCGCAGCGCAAAAGGTGGG
CGGGTACAGAACGGCGGTCTGAAGCCGGAGTAACGACGTTTTAC spacer length: 130 repeater length: 32

39390   70332 CTCCCGCGAGGAAGCGTCTGCGACCGAGCGGG 
CATCTTATCCACTCTCCTCCCATTCTCCCAACTCGACTGCCTCGGTTGGAACCGATTTGGTATTAAACTGTAGTGGGAACACCTTC
GGTGCCGTTCCGGTTCTATAGAACCATGAACGCGGTTGATTGTT

39391   
39392   
39393   GCA_010692905.1_ASM1069290v1_genomic.fna(findCrispr):
39394   START       REPEAT                           

SPACER                                             
39395   crispr 1
39396   1505580 GGCCGTCGCCGTCGGTGTCG 

CCGCGGTTCGGGTCGGTCCCGATGACGTTGACTTCGCGCCCGTCGTCGAGACCGTCGCCGTCGGTATCCGCCTCGGTCGGATTCGT
CTCGTAGCGGTTGACTTCGGGGCCGTCTTCG spacer length: 117 repeater length: 20

39397   1505718 GGCCGTCGCCGTCGGTGTCG GCGGCGGCGGGGCTCGTCTCGCGGACGTTGACCTCGGGTCCGTCTTCG spacer 
length: 48 repeater length: 20



39398   1505787 GGCCGTCGCCGTCGGTGTCG GTGACTGTCGGGTTGGTTTCGTAGCGGTTGACCTCAGCGCCGTCGTCG spacer 
length: 48 repeater length: 20

39399   1505856 GGCCGTCGCCGTCGGTGTCG GCGGTCGTCGGGTCCGTGCCGTGGGTTGTCACCTCAGCGCCGTCGTCG spacer 
length: 48 repeater length: 20

39400   1505925 GGCCGTCGCCGTCGGTGTCG CTACAACGAACCTACCTTCCGAGCGACCGCTGTGCGTGTCGCTCGGAC
39401   
39402   
39403   crispr 2
39404   373134 CGCCCGAGGCGGGATTTGAACC 

GTGCCGACGTCGCTCGTTTCTCTCGCTCGTCGTCGGGTTCAATCCCTTTTGGGGTATTCACGAGAATTACGGCCGCGCCGAGACGA
GACTCGGCGCTCAGCGAGTAATTCATCGAAAAGT spacer length: 120 repeater length: 22

39405   373277 CGCCCGAGGCGGGATTTGAACC 
TCGGTCGCTTTGCTCGCTATCGCTCGCTTCGCTCCTTGGCTCAAATCCCACCTGCCAACGTTCACAAATTTCACTCGCTGTCGCTC
GGCGACGAGACGCCTCGCTGGAGGAGTTGAAATCAGAGAA spacer length: 126 repeater length: 22

39406   373426 CGCCCGAGGCGGGATTTGAACC 
CGCGTCACGACCGTGACAGGGTCGTATGATGGGCCACTACACCACCCGGGCTTACTGAAGTGAGTTTGCGGTACGGAGA 
spacer length: 79 repeater length: 22

39407   373528 CGCCCGAGGCGGGATTTGAACC 
ATCGAATTCGACCAGTCGACGTTCATCGACGGGCAGCTTCAACCCAACAAGGGTTCGTCTGAAACCATGCCCGATATCA

39408   
39409   
39410   crispr 3
39411   3334821 GTTCAAATCCCAGCCGACGCACTT 

TCTGAACGGAACCAAACGAGGAGTCGCCGGACTCCGAGTTTCCGTGGAGTGAAGAAGTGCGGCCAAGAGGGATTCTGAACCCGACC
AGTCGCGCACAGCGAACGAAGTGAGCGAGCACGTCTGGGTTC spacer length: 128 repeater length: 24

39412   3334974 GTTCAAATCCCAGCCGACGCACTT 
CTGCCGAACACAAACCTCCGAGAGACCTCTGTGTCTCTCGGTCTTGCGAGGCTGCGTGCGGGACGCTGAGATTTGAACTAGCGAGC
GAACGCGAGTGAGCGAGTGG spacer length: 106 repeater length: 24

39413   3335105 GTTCAAATCCCAGCCGACGCACTT 
CGCATCGAATTCGACCAGTCGACGTTCATCGACGGGCAGCTTCAACCCAACAAGGGTTCGTCTGAAACCATGCCCGATATCACGGA
CACAGGCCCTCTAAAGAAAG

39414   
39415   
39416   crispr 4
39417   1505714 TCGAGGCCGTCGCCGTCGGTGTCGG CGGCGGCGGGGCTCGTCTCGCGGACGTTGACCTCGGGTCCGTC spacer 

length: 43 repeater length: 25
39418   1505783 TCGAGGCCGTCGCCGTCGGTGTCGG TGACTGTCGGGTTGGTTTCGTAGCGGTTGACCTCAGCGCCGTC spacer 

length: 43 repeater length: 25
39419   1505852 TCGAGGCCGTCGCCGTCGGTGTCGG CGGTCGTCGGGTCCGTGCCGTGGGTTGTCACCTCAGCGCCGTC spacer 

length: 43 repeater length: 25
39420   1505921 TCGAGGCCGTCGCCGTCGGTGTCGG CCCGATCCCAGAGGGAACACGCTTTCCAGGCGTGCGCCTTACC
39421   
39422   
39423   crispr 5
39424   456752 AGAAGCGCCAGGAGAGGGATTTGAACC 

TCGGTCGCTCCGCTCACTCCGTTCGCTTCGCTCCCTAATTCAATTCCCTCTCGGGAACGCTTCACGAAAACTGCCACCGCGATGCG
CCGAGACGCATCGCTCGGAGTGTAGTTTTCA spacer length: 117 repeater length: 27

39425   456897 AGAAGCGCCAGGAGAGGGATTTGAACC 
TCAGTCGCTTCGCTCCCTGGTTCAAATCCAACTGAGGCGTTCTTCCGAACTCGAAGTCCGCAGCGCGACGAGACGCGCTGCTACGT
GGGTTGCGTTCGG spacer length: 99 repeater length: 27

39426   457024 AGAAGCGCCAGGAGAGGGATTTGAACC 
CGGTCGTCGACGGCGACACGTTCCAGTTGGTCGCGCTTCAATCCCACAAGGGTTCGTCTGAAACCGTCCCGAAATCACGGGCGTAA
CGTCGCGTACGAA

39427   
39428   
39429   crispr 6
39430   960669 GCTTCAACCCAACAAGGGTTCGTCTGAAAC GCCGCGCACCGTGTCGCTGCGCTTCTCGGCAACG spacer 

length: 34 repeater length: 30
39431   960734 GCTTCAACCCAACAAGGGTTCGTCTGAAAC CATCTTCCCAAACGAGTGGGTGCGGACTGTCCAGA spacer 

length: 35 repeater length: 30
39432   960800 GCTTCAACCCAACAAGGGTTCGTCTGAAAC CATCTTCCCAAACGAGTGGGTGCGGACTGTCCAGA spacer 

length: 35 repeater length: 30
39433   960866 GCTTCAACCCAACAAGGGTTCGTCTGAAAC CACCTCCAGCACGAGATACTCGTCCTTGCTCGCGC spacer 

length: 35 repeater length: 30
39434   960932 GCTTCAACCCAACAAGGGTTCGTCTGAAAC GCTGGGACTCGTCGGGTCATGAGATGGGCGAGCAGC spacer 

length: 36 repeater length: 30
39435   960999 GCTTCAACCCAACAAGGGTTCGTCTGAAAC CCGTCGAGGCGTCGAGTTGGGGGATGTCTGACGCTT spacer 

length: 36 repeater length: 30
39436   961066 GCTTCAACCCAACAAGGGTTCGTCTGAAAC ACTCGGTTTCGATGCCGTTCGTCGCGCCGACGC spacer 

length: 33 repeater length: 30
39437   961130 GCTTCAACCCAACAAGGGTTCGTCTGAAAC GCGCCCGCGTTCCGTTCTCGTTCTCCCCGAGGT spacer 



length: 33 repeater length: 30
39438   961194 GCTTCAACCCAACAAGGGTTCGTCTGAAAC TTGCACGGATAGGTTTGGCGTGTGGCAGTTGACAT spacer 

length: 35 repeater length: 30
39439   961260 GCTTCAACCCAACAAGGGTTCGTCTGAAAC ACGTACACCGACGTAATCATCCGACTTATGGG spacer 

length: 32 repeater length: 30
39440   961323 GCTTCAACCCAACAAGGGTTCGTCTGAAAC CGAGGCCACTCCCTGCGCCGTCCTCGGCAGAGGT spacer 

length: 34 repeater length: 30
39441   961388 GCTTCAACCCAACAAGGGTTCGTCTGAAAC TGGTGTCGTGACTATCGACACAAACTCGGATGTCG spacer 

length: 35 repeater length: 30
39442   961454 GCTTCAACCCAACAAGGGTTCGTCTGAAAC ACTGTTGATGCTCGCGGTCATCTCGTAGAGCGAGT spacer 

length: 35 repeater length: 30
39443   961520 GCTTCAACCCAACAAGGGTTCGTCTGAAAC AAGATGGTCGCACGCCGCCCGTACAGCTCAAAGAA spacer 

length: 35 repeater length: 30
39444   961586 GCTTCAACCCAACAAGGGTTCGTCTGAAAC GAGCTGGACCACCGCAACGACTCGGACGAGGTTG spacer 

length: 34 repeater length: 30
39445   961651 GCTTCAACCCAACAAGGGTTCGTCTGAAAC TGCACGGCGTCGACCTCGATGCGGACCTGATGGA spacer 

length: 34 repeater length: 30
39446   961716 GCTTCAACCCAACAAGGGTTCGTCTGAAAC GCCGTCCGCATCCTCCGACGCATCGACAAGCGAAC spacer 

length: 35 repeater length: 30
39447   961782 GCTTCAACCCAACAAGGGTTCGTCTGAAAC CTGTTGATGTTCACGCATGGGATGTGCAAGTGGG spacer 

length: 34 repeater length: 30
39448   961847 GCTTCAACCCAACAAGGGTTCGTCTGAAAC TTGCCGTCCGAGGTCTCACGGTAGTACACCATTAGT spacer 

length: 36 repeater length: 30
39449   961914 GCTTCAACCCAACAAGGGTTCGTCTGAAAC AACCCTACTACATCGACGCATGACACTCACGAATC spacer 

length: 35 repeater length: 30
39450   961980 GCTTCAACCCAACAAGGGTTCGTCTGAAAC GGGCGACGACGAGGTCGCAGTCTACTCCGATGG spacer 

length: 33 repeater length: 30
39451   962044 GCTTCAACCCAACAAGGGTTCGTCTGAAAC TAGGCCCGCCGTCCGTTGATGCTGATAATGTGTA spacer 

length: 34 repeater length: 30
39452   962109 GCTTCAACCCAACAAGGGTTCGTCTGAAAC TCGAAGCCGTTGGCCTCTGTCGGCTCCCATTCGT spacer 

length: 34 repeater length: 30
39453   962174 GCTTCAACCCAACAAGGGTTCGTCTGAAAC GTCGTTCTCTAACACCGCTTTGTTTGCATCTTTAAG spacer 

length: 36 repeater length: 30
39454   962241 GCTTCAACCCAACAAGGGTTCGTCTGAAAC CAATTAGAGAGTGGCACAACGGGCATGAGGTAATTA spacer 

length: 36 repeater length: 30
39455   962308 GCTTCAACCCAACAAGGGTTCGTCTGAAAC ACAATGGAAGGCTACGCAGTTAGTTCCGAAGT spacer 

length: 32 repeater length: 30
39456   962371 GCTTCAACCCAACAAGGGTTCGTCTGAAAC AACAGTCCGCACACCGCCCGCAACCTCGATTCA spacer 

length: 33 repeater length: 30
39457   962435 GCTTCAACCCAACAAGGGTTCGTCTGAAAC GTGTGCCGGCCGCGAGAGCCGCGGCGTCGGTGAG spacer 

length: 34 repeater length: 30
39458   962500 GCTTCAACCCAACAAGGGTTCGTCTGAAAC TGTTGACCGATAGCTCGTCTGCACTTACCGATTTGCCGT spacer 

length: 39 repeater length: 30
39459   962570 GCTTCAACCCAACAAGGGTTCGTCTGAAAC ACCGACCGAACGCCCCACTTCGTTGCGAGGCGGTCGA spacer 

length: 37 repeater length: 30
39460   962638 GCTTCAACCCAACAAGGGTTCGTCTGAAAC CTTCTTGGAGATGCGGCCCCGGCGGCGTCGAGTAGT spacer 

length: 36 repeater length: 30
39461   962705 GCTTCAACCCAACAAGGGTTCGTCTGAAAC TGACGAGCATGTTGCTGACCTCGATAGAGACCGAC spacer 

length: 35 repeater length: 30
39462   962771 GCTTCAACCCAACAAGGGTTCGTCTGAAAC CGCACGAGTACTTCCCCTCTCTGTGCCTGTCTGGG spacer 

length: 35 repeater length: 30
39463   962837 GCTTCAACCCAACAAGGGTTCGTCTGAAAC TCTTCGATGGTGGGGCAGCCGGGGCACTCGTAGGTGC spacer 

length: 37 repeater length: 30
39464   962905 GCTTCAACCCAACAAGGGTTCGTCTGAAAC GTGCGAAGCTGTCGTGGGGTGGTGAATGATGAGTT spacer 

length: 35 repeater length: 30
39465   962971 GCTTCAACCCAACAAGGGTTCGTCTGAAAC AACAGAATCGGATAGTTGGCGAGGAACTCATTGA spacer 

length: 34 repeater length: 30
39466   963036 GCTTCAACCCAACAAGGGTTCGTCTGAAAC GCCACCACCACCAGTCACCGATGCGGGGAGAGTC spacer 

length: 34 repeater length: 30
39467   963101 GCTTCAACCCAACAAGGGTTCGTCTGAAAC TCTGACGAGAGCGACCCGGTCGCGGTGACCGACGGC spacer 

length: 36 repeater length: 30
39468   963168 GCTTCAACCCAACAAGGGTTCGTCTGAAAC CTTCGGTATCATTCGCTCTGCGGTCCACACCTCGG spacer 

length: 35 repeater length: 30
39469   963234 GCTTCAACCCAACAAGGGTTCGTCTGAAAC GACCGCGGACGCGGCCGCCGAGCACGCGGCCGC spacer 

length: 33 repeater length: 30
39470   963298 GCTTCAACCCAACAAGGGTTCGTCTGAAAC TCGAGTTGGGGGATGTCTGACGCTTGGCTTCAA
39471   
39472   
39473   crispr 7
39474   972994 AGCTTCAATCCCACAAGGGTTCGTCTGAAAC TTCATGGTATTACTCGGCCCGCTACACTTCGCGG spacer 

length: 34 repeater length: 31



39475   973060 AGCTTCAATCCCACAAGGGTTCGTCTGAAAC 
CATCCGTGAGGCGTGGCGAGTCGGGGAGACCGGCGAGGCTTCAATCCCACAAGGGTTCGTCTGAAACCGACGTAGACCAAGCCCCA
GAGGTCGCTACTCTGG spacer length: 102 repeater length: 31

39476   973194 AGCTTCAATCCCACAAGGGTTCGTCTGAAAC 
AGGACGCGAGCGACGAGCACCGCGCGCTCCTGGAGGGGCTTCAATCCCACAAGGGTTCGTCTGAAACGGTTCCGAGACGAGTGGGT
CCATCGTCCAGTCTCG spacer length: 102 repeater length: 31

39477   973328 AGCTTCAATCCCACAAGGGTTCGTCTGAAAC 
ATTCGACCAGTCGACGTTCATCGACGGGCAGCTTCAACCCAACAAGGGTTCGTCTGAAACCATGCCCGATATCACGGACACAGGCC
CTCTAAAGAAAGACTA

39478   
39479   
39480   crispr 8
39481   3237752 GCTTCAACCCCACAAGGGTTCGTCTGAAACTCT 

TGTATAGAGCGCAATCCCATCGCTATACGGGCTTCAACCCCACAAGGGTTCGTCTGAAACGATTGGCTTTTGGATGTTGACGACGG
TCTCACTCC spacer length: 95 repeater length: 33

39482   3237881 GCTTCAACCCCACAAGGGTTCGTCTGAAACTCT 
CTTTGCTCTGGTCCTCGACGGCGAACGCGGGCAGCTTCAACCCCACAAGGGTTCGTCTGAAACGGTTTCGGATGTACTCATTGGGA
CCCTCCGAGCGGAT spacer length: 100 repeater length: 33

39483   3238015 GCTTCAACCCCACAAGGGTTCGTCTGAAACTCT 
CCCAGAGGGAACACGCTTTCCAGGCGTGCGCCTTACCGCTCGGCCATCCTGGCTTACAACGCAACGTTCCCGCCTGGATAATTTAA
GCCCTTCCTTTCCG

39484   
39485   
39486   GCA_900012635.1_Pyrococcus_chitonophagus_genome_sequence_genomic.fna(findCrispr):
39487   START       REPEAT                           

SPACER                                             
39488   crispr 1
39489   1181067 TTCCACACTATTTAGTTCTACGGAAAC 

GGAAACGAGGTGGCACGAAGGGGACGAAACAGCAATAGACGAGTTCCTC spacer length: 49 repeater length: 
27

39490   1181144 TTCCACACTATTTAGTTCTACGGAAAC GGAAACAAACAGTTGATCGCGGAGGCGCTGAGGAGCGGTTGGAAGGTC 
spacer length: 48 repeater length: 27

39491   1181220 TTCCACACTATTTAGTTCTACGGAAAC CGGCTTATGCCTACTCTCCCCCAAGTCCCCTTTGCCC spacer 
length: 37 repeater length: 27

39492   1181285 TTCCACACTATTTAGTTCTACGGAAAC GGCCATCGAGGCGAAGATAAAGGCCAAGCAGGAGGCC spacer 
length: 37 repeater length: 27

39493   1181350 TTCCACACTATTTAGTTCTACGGAAAC 
GAGAACGAGATATGGAATTGCGGTGTTATGGGCGGCAATCCCGACAAAAGAC spacer length: 52 repeater 
length: 27

39494   1181430 TTCCACACTATTTAGTTCTACGGAAAC AGGTAGTTCTCGACAGTCTTCTCTGCACCCACGAGCTC spacer 
length: 38 repeater length: 27

39495   1181496 TTCCACACTATTTAGTTCTACGGAAAC CAGGGTGTTGCAATACTCCCGAGGGTCGTTGTTCCAGTGTCC 
spacer length: 42 repeater length: 27

39496   1181566 TTCCACACTATTTAGTTCTACGGAAAC ACACGCCAACATTTGCTAGGATACTGCAGGAGGGGTTCTTGGTC 
spacer length: 44 repeater length: 27

39497   1181638 TTCCACACTATTTAGTTCTACGGAAAC CTGAGACTGTGGGGTCTGCATACGCTTCCACGTCCAC spacer 
length: 37 repeater length: 27

39498   1181703 TTCCACACTATTTAGTTCTACGGAAAC CCTTTAATTCCGCCACCTCATCTTTACTTGCAAACTTGC spacer 
length: 39 repeater length: 27

39499   1181770 TTCCACACTATTTAGTTCTACGGAAAC GAAACTGGCAAACCTATTCGGATTACTTATTACTACGATTC spacer 
length: 41 repeater length: 27

39500   1181839 TTCCACACTATTTAGTTCTACGGAAAC ATAATCTTCAAAGACGGCGACTACGTGATTGCAAAGAACGGCC 
spacer length: 43 repeater length: 27

39501   1181910 TTCCACACTATTTAGTTCTACGGAAAC GTGAACAAGGAGTGGTACTAGAGTTCTGGACAAACATC spacer 
length: 38 repeater length: 27

39502   1181976 TTCCACACTATTTAGTTCTACGGAAAC GAGGTTCGCAAATGGGTCAACAGACGTAACATTCGC spacer 
length: 36 repeater length: 27

39503   1182040 TTCCACACTATTTAGTTCTACGGAAAC TAGTCACCAAATCACATACAAGATATATGAGGACGGGGTAGAAC 
spacer length: 44 repeater length: 27

39504   1182112 TTCCACACTATTTAGTTCTACGGAAAC CAGAACTGCACGACTGGGCCGACAAAACCTTCATCGAGAAC spacer 
length: 41 repeater length: 27

39505   1182181 TTCCACACTATTTAGTTCTACGGAAAC 
CTACGGAAACGAAATAGAGAAGACTTAGAAACAACAAAGACAGTAGGGATGGC spacer length: 53 repeater 
length: 27

39506   1182262 TTCCACACTATTTAGTTCTACGGAAAC TTGCTCTCGCTCTTGTATGTCTCTGGGTCGATGTTGAC spacer 
length: 38 repeater length: 27

39507   1182328 TTCCACACTATTTAGTTCTACGGAAAC AGTTTACGGCCGCAAGTGTTGAGGCGAGGAGGGAAGC spacer 
length: 37 repeater length: 27

39508   1182393 TTCCACACTATTTAGTTCTACGGAAAC AAACTGGCAAAAACAACAATGAGATCAAGAGGCTAATC spacer 
length: 38 repeater length: 27

39509   1182459 TTCCACACTATTTAGTTCTACGGAAAC ACGATAGGAGCTTAGGCTTAGCAACCTACCTTTACGGCCTAAGATC 



spacer length: 46 repeater length: 27
39510   1182533 TTCCACACTATTTAGTTCTACGGAAAC GTGAGCGATTTAGAGGCTGAGCTACACAAGTACGAACTGC spacer 

length: 40 repeater length: 27
39511   1182601 TTCCACACTATTTAGTTCTACGGAAAC ACAGTTAGCTGAGTCCCAACATCTGCAATTTTTCCAAACCCTC 

spacer length: 43 repeater length: 27
39512   1182672 TTCCACACTATTTAGTTCTACGGAAAC ATGGGTGTGGAGGACGTGCTTAGTTATTTGGAGAAGAGAAAGGAAGAC 

spacer length: 48 repeater length: 27
39513   1182748 TTCCACACTATTTAGTTCTACGGAAAC ATGGTGGAAACGTGAGCGCTAAAATCCTATCTCGCCAGC spacer 

length: 39 repeater length: 27
39514   1182815 TTCCACACTATTTAGTTCTACGGAAAC AAACGGCGCACCCCCAAAGAAAAGGGAAAGGGCTAAAAAGGC 

spacer length: 42 repeater length: 27
39515   1182885 TTCCACACTATTTAGTTCTACGGAAAC TTGAATGACTTTTATCGAGTGCTCTGCCCCCTCTATCCCTGC
39516   
39517   
39518   crispr 2
39519   166967 GTTTCCGTAGAACTCAATAGTGTGGAAAC ATCGCCTTCTTGGCACCCTCCTTGATCCATCCTGGG spacer 

length: 36 repeater length: 29
39520   167033 GTTTCCGTAGAACTCAATAGTGTGGAAAC TCAATAAGCCAGCCTATGGCTCCTCCAACGAGTTTTC spacer 

length: 37 repeater length: 29
39521   167100 GTTTCCGTAGAACTCAATAGTGTGGAAAC ATGGCCTTGACAACGATATCCCCCAATGCGGGGAAAG spacer 

length: 37 repeater length: 29
39522   167167 GTTTCCGTAGAACTCAATAGTGTGGAAAC ACTACAAACTTGCTCAATCCATGACTCCTTGCAAATT spacer 

length: 37 repeater length: 29
39523   167234 GTTTCCGTAGAACTCAATAGTGTGGAAAC GAAAATCCACTCTTTCGACAGTTCGTCCTTTTCAACAACTCC 

spacer length: 42 repeater length: 29
39524   167306 GTTTCCGTAGAACTCAATAGTGTGGAAAC GATCCATCAAATGTGTCACCAAAATCAGTTTCCGTAGAACTG
39525   
39526   
39527   crispr 3
39528   168027 GTTTCCGTAGAACTGAATAGTGTGGAAAG ATTATCTTCTGTACCAACTGCTCTGCGTTTTCAACA spacer 

length: 36 repeater length: 29
39529   168093 GTTTCCGTAGAACTGAATAGTGTGGAAAG CCGATGCTCTTTATTCCGCTCTCCTTGATTCCCCCTAT spacer 

length: 38 repeater length: 29
39530   168161 GTTTCCGTAGAACTGAATAGTGTGGAAAG TCCATATTTGATCTTGGCGATCCTACTCCTGATATTCGGAGCCAT 

spacer length: 45 repeater length: 29
39531   168236 GTTTCCGTAGAACTGAATAGTGTGGAAAG CTCTTTAAAGCGAGAAGTTAGGACACCGTCAAGTTCCAATAAGAC
39532   
39533   
39534   crispr 4
39535   984691 CTTTCAATTCTATTTTAGTCTTATTGGAAC TTATTGGAACCTGAAGTTCTTCCAGCTTCATCTTCTCGACTTCGA 

spacer length: 45 repeater length: 30
39536   984767 CTTTCAATTCTATTTTAGTCTTATTGGAAC CTCACCTCCTCAGAATTGCTATTATTCCTCCCACAAT spacer 

length: 37 repeater length: 30
39537   984835 CTTTCAATTCTATTTTAGTCTTATTGGAAC AGCTATTCGCGAGCCTTGATGATACTCTTATTGCCC spacer 

length: 36 repeater length: 30
39538   984902 CTTTCAATTCTATTTTAGTCTTATTGGAAC GAGGTATGACTTTCGCAAGAGCGCTTTCTCTCATC spacer 

length: 35 repeater length: 30
39539   984968 CTTTCAATTCTATTTTAGTCTTATTGGAAC TCACAGGCGTCCAGAAGACTACTGCGACCTTCTCC spacer 

length: 35 repeater length: 30
39540   985034 CTTTCAATTCTATTTTAGTCTTATTGGAAC TACAGCCCAAACTGTCTCTCTTGACTGTCGGTTAC
39541   
39542   
39543   crispr 5
39544   144435 CTTTCAATTCTCTTCTAGTCTTATTGGAAC AAGCAGTAGGGGCAGCGATACTTACCCCAAGCCGTCATT spacer 

length: 39 repeater length: 30
39545   144505 CTTTCAATTCTCTTCTAGTCTTATTGGAAC TTCAAACCTCCGATCGACGTTAAAGCATTCGTTGAGA spacer 

length: 37 repeater length: 30
39546   144573 CTTTCAATTCTCTTCTAGTCTTATTGGAAC ATGGTGAACGACGACAGGGCGTTCAAGGCAGGCTACCG spacer 

length: 38 repeater length: 30
39547   144642 CTTTCAATTCTCTTCTAGTCTTATTGGAAC CAAACTTTGTTAATACCCTGAAGAACAACTTCTTAG spacer 

length: 36 repeater length: 30
39548   144709 CTTTCAATTCTCTTCTAGTCTTATTGGAAC TTGGGGACTGCAGCAGGAGCTGGATGTTTTGCC spacer 

length: 33 repeater length: 30
39549   144773 CTTTCAATTCTCTTCTAGTCTTATTGGAAC TGAGATGGGAAATGTTGACGTGTCGATTATAGAAG spacer 

length: 35 repeater length: 30
39550   144839 CTTTCAATTCTCTTCTAGTCTTATTGGAAC GTGCTCGCCGCAATAATAGCCGTCGCCGCAGTCTCG spacer 

length: 36 repeater length: 30
39551   144906 CTTTCAATTCTCTTCTAGTCTTATTGGAAC AGCGTAAGGGTGGAGGTCTGGCTGAACAACACGAAAC spacer 

length: 37 repeater length: 30
39552   144974 CTTTCAATTCTCTTCTAGTCTTATTGGAAC TGGCGCCCGGCCGAGCTGGGCCCGTCCGGAATGAAGC spacer 

length: 37 repeater length: 30



39553   145042 CTTTCAATTCTCTTCTAGTCTTATTGGAAC AAAGATAACTTTTGCCCTAACCTTCTCGGGGTCAA spacer 
length: 35 repeater length: 30

39554   145108 CTTTCAATTCTCTTCTAGTCTTATTGGAAC TCCTCTTTAAAGCGAGAAGTTAGGACACCGTCAAG
39555   
39556   
39557   crispr 6
39558   701126 GTTACAATAAGACTAGAAGAGAATTGAAAG TTGGGAGAACAATAAGACCGTTCCCACCGGGCTTC spacer 

length: 35 repeater length: 30
39559   701192 GTTACAATAAGACTAGAAGAGAATTGAAAG TGGGAGTTTGAACATACCGATTCTGAATACATACT spacer 

length: 35 repeater length: 30
39560   701258 GTTACAATAAGACTAGAAGAGAATTGAAAG TGTTGCTGACCCAACCACCGACGATAATTAGGTTCTTAT spacer 

length: 39 repeater length: 30
39561   701328 GTTACAATAAGACTAGAAGAGAATTGAAAG CGATGTAAATCGATGGCTCGGCCCAGTAGAGCCTG spacer 

length: 35 repeater length: 30
39562   701394 GTTACAATAAGACTAGAAGAGAATTGAAAG ACACGGAGCTTGAGGGACATTGGATTAGATAGTGGG spacer 

length: 36 repeater length: 30
39563   701461 GTTACAATAAGACTAGAAGAGAATTGAAAG CCAAGATGTACAGCCCAAACTGTCTCTCTTGACTGTC spacer 

length: 37 repeater length: 30
39564   701529 GTTACAATAAGACTAGAAGAGAATTGAAAG ATGTACAGCCCAAACTGTCTCTCTTGACTGTCGGTTA
39565   
39566   
39567   crispr 7
39568   949069 GTTCCAATAAGACTAAAAGAGAATTGAAAT TCGTTCTGAAGAAGTCTTGGAGGCTGCCAAACAA spacer 

length: 34 repeater length: 30
39569   949134 GTTCCAATAAGACTAAAAGAGAATTGAAAT TGTTGATCTCATAATCAACTTTGATCTCAATCCTTG spacer 

length: 36 repeater length: 30
39570   949201 GTTCCAATAAGACTAAAAGAGAATTGAAAT TTATGATCTCAAGGGCTGTTGCTTGTGGATTTGAT spacer 

length: 35 repeater length: 30
39571   949267 GTTCCAATAAGACTAAAAGAGAATTGAAAT GGGGACCACTGACTTATTGGCGTGGTAACTAATATATC spacer 

length: 38 repeater length: 30
39572   949336 GTTCCAATAAGACTAAAAGAGAATTGAAAT ACTATTATCAGGAATTCTTCAAGCATGTGTCTTAGG spacer 

length: 36 repeater length: 30
39573   949403 GTTCCAATAAGACTAAAAGAGAATTGAAAT TACAATGTATCCATTATCCTTTCCAAAAACCTTGG spacer 

length: 35 repeater length: 30
39574   949469 GTTCCAATAAGACTAAAAGAGAATTGAAAT GCAGTCTTTCTGCACCACCTCGTCAATGTGCTGAA spacer 

length: 35 repeater length: 30
39575   949535 GTTCCAATAAGACTAAAAGAGAATTGAAAT GAAATACAAGCGCTACACAGTAACATTCTACGCATAC spacer 

length: 37 repeater length: 30
39576   949603 GTTCCAATAAGACTAAAAGAGAATTGAAAT CAATTTTTGCTCGATTCGCATCAAATAGTCGTAAGAA
39577   
39578   
39579   crispr 8
39580   1642852 GTTCCAATAAGACTAGAAGAGAATTGAAAG GCTGACGTGTTGACGTGGAGCTAATTCACTTTAT spacer 

length: 34 repeater length: 30
39581   1642917 GTTCCAATAAGACTAGAAGAGAATTGAAAG TTTATCAATGCCCCGTACTCCACGTTGGCCTGTTGG spacer 

length: 36 repeater length: 30
39582   1642984 GTTCCAATAAGACTAGAAGAGAATTGAAAG GTTTGGGTTGATAGCGGTCTTGGCAATAATTGCG spacer 

length: 34 repeater length: 30
39583   1643049 GTTCCAATAAGACTAGAAGAGAATTGAAAG TATGTGAAAGTCTCAACTACAGGTCTAACACTTAA spacer 

length: 35 repeater length: 30
39584   1643115 GTTCCAATAAGACTAGAAGAGAATTGAAAG GAGCTTGTGGTTGTTGTTGGGGTTGGGGCCGGGGT spacer 

length: 35 repeater length: 30
39585   1643181 GTTCCAATAAGACTAGAAGAGAATTGAAAG GAAGATGCCCTTGAACCTCAGTACCTTGCCACTCT spacer 

length: 35 repeater length: 30
39586   1643247 GTTCCAATAAGACTAGAAGAGAATTGAAAG CAGGGTTCAACGATTGATTCTGCTGATTGGAAGGC spacer 

length: 35 repeater length: 30
39587   1643313 GTTCCAATAAGACTAGAAGAGAATTGAAAG CAGTTAGATTTTCGATTGGAGGAACTATACTGATTG spacer 

length: 36 repeater length: 30
39588   1643380 GTTCCAATAAGACTAGAAGAGAATTGAAAG GCATCCGTTGAGGACGCGGAAAGAGTCGAGGAGCTGATCG 

spacer length: 40 repeater length: 30
39589   1643451 GTTCCAATAAGACTAGAAGAGAATTGAAAG GATTTCTCTTTTCTTTGGGGGTGTCACTATGGTGGA spacer 

length: 36 repeater length: 30
39590   1643518 GTTCCAATAAGACTAGAAGAGAATTGAAAG AGCACACCCCGGTGTAGCGCTGGTAGATCTCGGTCA spacer 

length: 36 repeater length: 30
39591   1643585 GTTCCAATAAGACTAGAAGAGAATTGAAAG CGATTTTTCGTGCAATTCTCCCAATATCCTCTAAAA
39592   
39593   
39594   GCA_900036045.1_Methanoculleus_sp_MAB1_genomic.fna(findCrispr):
39595   START       REPEAT                           

SPACER                                             
39596   crispr 1



39597   505673 TCCGGCATCGCGACGCTGGTGTGA 
CAGGATCTTCCCGTCCACCTGGCATCGGGCAACTGCGTCCATGTGGCTCCGCCATCGGTCGACCGCCAGATGTCGTTCAAGTATTC
GCTGTAGTCGTCGCCCTCACCTCCCATAAGTACAATACTGCC spacer length: 128 repeater length: 24

39598   505826 TCCGGCATCGCGACGCTGGTGTGA 
TAGGCTCGCCCCGACCACCCGGAACTTGCGTTCACCAACTCCCAGTGCTCGCCGCTATCGGTCGACCGCCAGGTGTCGTTCAAGTA
GGGGTAGTCGTCGCCGGTACCGTTGCAACCCCCCATGAGTACAATACTGCC spacer length: 137 repeater 
length: 24

39599   505988 TCCGGCATCGCGACGCTGGTGTGA 
TCATGATGGCAGGGGCCTCAAAGTATCCCTGCTCGCTTACCATGTCTTTTCAGACATGGCTCCATTGAAGCATCGTCACCGCGATC
GTGATGGCGATGGTGGCCATCTTACCATGTCTGAAGAAATCCTCAACCTGA

39600   
39601   
39602   crispr 2
39603   2237124 TGAGCACCGATAGGTGCAGAGTGCG ACGGTTCGCGAGAACCGGAGC spacer length: 21 repeater 

length: 25
39604   2237171 TGAGCACCGATAGGTGCAGAGTGCG ACGGTTCGCGAGAACCGGAGC spacer length: 21 repeater 

length: 25
39605   2237218 TGAGCACCGATAGGTGCAGAGTGCG GTGGGCCCATGGGCCGGAGC spacer length: 20 repeater 

length: 25
39606   2237264 TGAGCACCGATAGGTGCAGAGTGCG ATGATGGCAGGGGCCTCAAA
39607   
39608   
39609   crispr 3
39610   2679579 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC 

CTGGAGTTCCTCGCGACCGCTCCCCCGGGCGACATCCTGA spacer length: 40 repeater length: 36
39611   2679656 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC ATTCTCTGTAAGATGCTGTGTAATCTCGTAAAGAAT 

spacer length: 36 repeater length: 36
39612   2679729 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC AAACCGTTCCCTATCTTTGACTCTGATAACTATGTA 

spacer length: 36 repeater length: 36
39613   2679802 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC CAAAGCGAGCGATGCTAACACCGGGGGTCGGGAATA 

spacer length: 36 repeater length: 36
39614   2679875 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC 

TATTGTAACAAGCCTTATGTGGAGTAGTGCATGTGATACT spacer length: 40 repeater length: 36
39615   2679952 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC CAGGGATGGTTGCTACACGCGCTACATCTCCCATA 

spacer length: 35 repeater length: 36
39616   2680024 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC TTTCATTCTTTGCATCAAGAACTGTTACATAACAACC 

spacer length: 37 repeater length: 36
39617   2680098 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC TATTGCAGTGAGTATGCTTTGCTGCCCATTCGTCACC 

spacer length: 37 repeater length: 36
39618   2680172 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC TCGTTGAGGGCGTCCCGCTCCCGGGGCATCCGAGTA 

spacer length: 36 repeater length: 36
39619   2680245 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC CTTTTGACATCTGGATCATGGCAGCGTATGACTG 

spacer length: 34 repeater length: 36
39620   2680316 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC TCTTACAACACGCATCTCGGATGGTTCTGCCGCAAAAA 

spacer length: 38 repeater length: 36
39621   2680391 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC GTGAACGGACGAGGGGTGCACCGGGTCGGGGACGC 

spacer length: 35 repeater length: 36
39622   2680463 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC CGCTCGGCAATCACTTCGTCGAGGCGGCGTTTCGGGA 

spacer length: 37 repeater length: 36
39623   2680537 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC GCATTATAAAACGGTGAAACGCTGATATGCCTTGAA 

spacer length: 36 repeater length: 36
39624   2680610 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC CAGTTTCCAGCACCATCAGACTGTAACCCTACACCGA 

spacer length: 37 repeater length: 36
39625   2680684 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC GCAAGTGGATTGGAAACATCCATAGAGGTATACA 

spacer length: 34 repeater length: 36
39626   2680755 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC CTCGCATGATGATATGATTGCCTACACTGAATTTG 

spacer length: 35 repeater length: 36
39627   2680827 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC GGCACCTGTTGCCCCAGGACCGGCACCTGCCCCTC 

spacer length: 35 repeater length: 36
39628   2680899 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC GCTAATGAAAGGTTTTATTTCGGTTCTCATCCAGATT 

spacer length: 37 repeater length: 36
39629   2680973 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC CGGTGATATTTCAATGGTAGAGGCACAGGAAATCAT 

spacer length: 36 repeater length: 36
39630   2681046 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC TTATCCATTAAATTTGATTACATATGCAGCACTTATT 

spacer length: 37 repeater length: 36
39631   2681120 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC AGATATCAGTCTGTGCTCCGCCCAGAACGATTTG 

spacer length: 34 repeater length: 36
39632   2681191 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC CCTCAATGATTTTTAATTCCAACACAATCATTTGTTGA 

spacer length: 38 repeater length: 36
39633   2681266 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC ACATCGCCGCCAAGAACATCCTTACACTGTTGGAAAA 

spacer length: 37 repeater length: 36



39634   2681340 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC GCGATAGGTCCCGGTCTTGTACGGGGTTCTGCCGCC 
spacer length: 36 repeater length: 36

39635   2681413 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC TTTTCGGATTCTTCTTTAACTCTTCAATCTCATCTT 
spacer length: 36 repeater length: 36

39636   2681486 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC CAAACGTCATACACATAACCGCAAATGACCAGGAAG 
spacer length: 36 repeater length: 36

39637   2681559 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC TTCTGTAACCCTTCGAGCACCACTAACCTATCTGCCTC 
spacer length: 38 repeater length: 36

39638   2681634 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC GTTTTAACCTTGAAAATTGTTAATGGATTAGCATTA 
spacer length: 36 repeater length: 36

39639   2681707 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC ATCGAGTATAACATCAAAGATGTCTACCTTATGGTGAA 
spacer length: 38 repeater length: 36

39640   2681782 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC CGTGGAAATATACTTCTGATAAATATATAGTTGAGG 
spacer length: 36 repeater length: 36

39641   2681855 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC CAAACGTGCGACGTCGCCGGGTCCCTCTCCACCTCCGC 
spacer length: 38 repeater length: 36

39642   2681930 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC AATGATAACGGGAAAGTGTTGCACCTGTCTGATTC 
spacer length: 35 repeater length: 36

39643   2682002 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC CGGCAGGTCTCATCCCGCTCCCACCGCGAGCCGGAC 
spacer length: 36 repeater length: 36

39644   2682075 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC AATTATCCACTCATAATTATGCGTGAGATAATCCT 
spacer length: 35 repeater length: 36

39645   2682147 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC TTGCCTATGTCGTACCTATCTGTATTCTGTAGGTAGG 
spacer length: 37 repeater length: 36

39646   2682221 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC AATCCGTCTGATGAGTGGAAACAATGTGTTAAGGAA 
spacer length: 36 repeater length: 36

39647   2682294 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC AGGATATCCTCATTCGTCCCGGTCCATTCCGTTGCCC 
spacer length: 37 repeater length: 36

39648   2682368 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC AAGTCTCCCACACCATGAACAACTCTATCCCACACGA 
spacer length: 37 repeater length: 36

39649   2682442 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC CGGGCGCACCGGGCCGTCTTCATGCGCGAGTTCGA 
spacer length: 35 repeater length: 36

39650   2682514 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC CCGGTATCCTCGATAGATGCGAATGTCGAGATATG 
spacer length: 35 repeater length: 36

39651   2682586 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC ACCGGCCCTGAAGGCGATACTGTGTCGTATGTTTAA 
spacer length: 36 repeater length: 36

39652   2682659 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC CCGTCATACGGGCGAGGATGTCGGCCGGGAGATGGAT 
spacer length: 37 repeater length: 36

39653   2682733 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC GCCGCGGAGATCGAGGCGGAGATCAAGAGCCGGGCTCC 
spacer length: 38 repeater length: 36

39654   2682808 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC GGGTTCCGGCCGGCGCTGATCAGGGCATATTTGGTGC 
spacer length: 37 repeater length: 36

39655   2682882 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC AACACCGCGTTCGGCGTGGACTGGGTGGCCATCGCC 
spacer length: 36 repeater length: 36

39656   2682955 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC GTATTTTTAATGTCTTCATCCTCGCATCCTCCCTGCC 
spacer length: 37 repeater length: 36

39657   2683029 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC CGTCGATGTAGAAAGTGATTGTTGACCCGGATCTGA 
spacer length: 36 repeater length: 36

39658   2683102 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC ATGCGGACTCCCCCCGGCGGTCTCTCGATCACGAGA 
spacer length: 36 repeater length: 36

39659   2683175 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC CTTCTATAATTATCCAAATAGGATAAGTTTTAGTC 
spacer length: 35 repeater length: 36

39660   2683247 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC GTTCTAAGGGTAACATGATTACTTCTACTGATAACCG 
spacer length: 37 repeater length: 36

39661   2683321 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC CCCGGCCCGGCGGAAACGTGCCGCCAGTGCTTCGGGA 
spacer length: 37 repeater length: 36

39662   2683395 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC GGCCCGCCGCAGTACTGCTGGAGCACGACCGACGG 
spacer length: 35 repeater length: 36

39663   2683467 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC ACACGGGGCAGGTGGCATGTCGTCGTGATGGCAGAT 
spacer length: 36 repeater length: 36

39664   2683540 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC CCGAAACTCTCTTCTGCTGCCATTCGCATCTCCCG 
spacer length: 35 repeater length: 36

39665   2683612 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC GAGTGAGTCGGTATCACAATAGACGGCGGTTTCAG 
spacer length: 35 repeater length: 36

39666   2683684 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC ACCCAGCCTATCAGGTCGGGGTGCTGGAAATCCTCCC 
spacer length: 37 repeater length: 36

39667   2683758 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC ATGTGGGTGTTCTTCCGGCTTGATGGTCGAATCCA 
spacer length: 35 repeater length: 36

39668   2683830 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC CCGGCGTGTCGGTGCGCCATCTTGTACCGGCGCAAAC 
spacer length: 37 repeater length: 36

39669   2683904 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC AAGGGTTGTCGTCTCCCCGACTTCGGCCAACTTCT 



spacer length: 35 repeater length: 36
39670   2683976 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC GACTCGCCCCACACGTAGTGGGAAAGCCCGATGTA 

spacer length: 35 repeater length: 36
39671   2684048 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC TCTTTCCGCATCGCCCGGACCAGGCTGACCAGATC 

spacer length: 35 repeater length: 36
39672   2684120 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC GGGGGCGATGCGGCATACGTGCAGGGGTTCCAGATG 

spacer length: 36 repeater length: 36
39673   2684193 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC TGGTTCGGGCGCTTGATCTCCCGGCCCTTGAGCGG 

spacer length: 35 repeater length: 36
39674   2684265 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC ACCCACGAAAACCCTTCGATACACCAAACTACCTCA 

spacer length: 36 repeater length: 36
39675   2684338 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC AGGGGTATCCCGTAGATCTTGCCGTCCGGCCCAAGA 

spacer length: 36 repeater length: 36
39676   2684411 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC AACAAAAACGCTTACTCACCTTCTCCGGTCCTGGA 

spacer length: 35 repeater length: 36
39677   2684483 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC TGGAGCATGACGTAGGGCATCCGCTGCCATGCGTC 

spacer length: 35 repeater length: 36
39678   2684555 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC CCCGAGGACGTCGAGGAGCATCCGGGTCAGGTGCT 

spacer length: 35 repeater length: 36
39679   2684627 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC GTCGGACATGATGCAACTCACCCCCACACCCCCG 

spacer length: 34 repeater length: 36
39680   2684698 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC CATTGCGGGTCATGTCGAGGCCGAACGGGATTTCGA 

spacer length: 36 repeater length: 36
39681   2684771 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC TACCCCACCGGGATTCAGCCTTAGCCAAATCTGCAGC 

spacer length: 37 repeater length: 36
39682   2684845 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC CGCTCCCCCGGGCGCATGGCCGTTATCGACGACTGGCA 

spacer length: 38 repeater length: 36
39683   2684920 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC CGGGCCGTGGACTGCATCGTCCCGCCCGACTCGGC 

spacer length: 35 repeater length: 36
39684   2684992 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC TACTTGGGGGGAGGCGACGATGAGTGATGATCTCATCCT 

spacer length: 39 repeater length: 36
39685   2685068 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC TCGGCCGCGCATCGCACTTTCGCCCACGCAAACCGCC 

spacer length: 37 repeater length: 36
39686   2685142 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC GGTCTGTAAGGGTTGCCCGGCGCGTATTGAGGGGCG 

spacer length: 36 repeater length: 36
39687   2685215 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC CGAGGTCATCCTCGGGGCGACGCTACCGTTGGAAA 

spacer length: 35 repeater length: 36
39688   2685287 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC TCGTCTGCGCTGCCTCTCGAGATTCGAGACTTGCAG 

spacer length: 36 repeater length: 36
39689   2685360 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC AGTTATTCGACGGTCTGTACAGTTGGTAGACTGTAG 

spacer length: 36 repeater length: 36
39690   2685433 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC TTGCATTTCCTTAAATTCATTAGTAGGAATATAACCG 

spacer length: 37 repeater length: 36
39691   2685507 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC GACGGCATCGAGCTGAAAAACCCGGCCCCGTTCAACC 

spacer length: 37 repeater length: 36
39692   2685581 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC AACCTGGAGGTGTCCGACCTCGCCCACGTCTCTGA 

spacer length: 35 repeater length: 36
39693   2685653 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC TGCCATCGGTGATCGTCACCGCTGCGGAGGTGGTCGCG 

spacer length: 38 repeater length: 36
39694   2685728 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC CGGTTCCGGCTCCGCGACACCTCTCCCTGGGCGCCG 

spacer length: 36 repeater length: 36
39695   2685801 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC CGCGAGGTGCGACGGGTGCTCAGGGATGACGGCGTGCT 

spacer length: 38 repeater length: 36
39696   2685876 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC AATAATCTGGATTTTTATCATAATCATCGAGACACCCCA 

spacer length: 39 repeater length: 36
39697   2685952 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC CAGAAGGAGGTTATCAGGCTCAATGCAGAAGCATTC 

spacer length: 36 repeater length: 36
39698   2686025 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC ACAAATCACAACGCGCGCTCGCTCGTAACGCTGAGTA 

spacer length: 37 repeater length: 36
39699   2686099 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC CTTCTGTGCCGCACCGACCGCTTCTGGGTAGCGGAC 

spacer length: 36 repeater length: 36
39700   2686172 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC CAACGTAAAGCGCTGCCTCTCGCATCTTTTTCATC 

spacer length: 35 repeater length: 36
39701   2686244 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC TGGTTCCCGTCGAGGAGGATAAATAGATAGTAGCCT 

spacer length: 36 repeater length: 36
39702   2686317 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC GGTGATACCGGAGTCGTCGCACCTATCGATACCACC 

spacer length: 36 repeater length: 36
39703   2686390 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC CCGTTTCCGCGCAAGGCGTGGTTGCCCCTATTGTG 

spacer length: 35 repeater length: 36
39704   2686462 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC CGGAGAGTAAATCTGCAACTGTTTGGGCTTCTAGAAGCA 

spacer length: 39 repeater length: 36



39705   2686538 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC TTAGCGGTAATACCTTTGGGCGCTTTTCCTGCCAGGT 
spacer length: 37 repeater length: 36

39706   2686612 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC CAAGGAAAGTTTACGACGTGGCATACCCCAGAATACTT 
spacer length: 38 repeater length: 36

39707   2686687 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC AAAGGGAGTGTTAAACTTATTGATAAGTTGGTC 
spacer length: 33 repeater length: 36

39708   2686757 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC CGACCCCCATCTGCTTGTAGTTGGTCGGTACGATGA 
spacer length: 36 repeater length: 36

39709   2686830 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC ATCACCGGTGGGAAAACCTCGCAAACGGACTCACA 
spacer length: 35 repeater length: 36

39710   2686902 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC CTGGTGGACTTCGGCGAGACCCCCTCATCCCCGATG 
spacer length: 36 repeater length: 36

39711   2686975 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC TACAGAATGCGATCAGGTCTCTCACGAACGGTAACTC 
spacer length: 37 repeater length: 36

39712   2687049 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC CGGAGCGATTCATCGACACCGAACTCTTCCAGCAA 
spacer length: 35 repeater length: 36

39713   2687121 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC GGGTTCGACGTATCGTAAGGTAGGATAAGCGTGGC 
spacer length: 35 repeater length: 36

39714   2687193 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC CTCTCGAGCCGACAGAGCAACCGACTGGGTGGCCGAG 
spacer length: 37 repeater length: 36

39715   2687267 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC GGATCTGGTGTCTTCATTGAAATTTCCTCCGTGCATCG 
spacer length: 38 repeater length: 36

39716   2687342 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC AAACTATCTTCTATCGACGCTGAACGGTTTTTCCCCC 
spacer length: 37 repeater length: 36

39717   2687416 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC TAGGGGGTTCGGTCGGCCACCCGGTCGGTTGCTCTG 
spacer length: 36 repeater length: 36

39718   2687489 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC ATTGGCTATCTGGACGCAAAACGCGGGCGTCGGGTTAT 
spacer length: 38 repeater length: 36

39719   2687564 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC 
ACAGATACCGTATCGCACCTGCATTTTGAGCCGGTTTATCC spacer length: 41 repeater length: 36

39720   2687642 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC AGCCGTCGAAAATCCTACTCCGAATGCCAGGCCAATG 
spacer length: 37 repeater length: 36

39721   2687716 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC GTCGGTGGGCGCGGAGCGAAATGATATTTTGCGTGA 
spacer length: 36 repeater length: 36

39722   2687789 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC 
CCCGCCGAGGATTGTGTCGATATCGATGCCTCGCAGGGCC spacer length: 40 repeater length: 36

39723   2687866 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC GAGGTCGCCGCCCCCGGACCCGGCTCCCACCTGCTC 
spacer length: 36 repeater length: 36

39724   2687939 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC ATGAGTAAGGCGATCGCCTGCAGGTCTCGAAACTC 
spacer length: 35 repeater length: 36

39725   2688011 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC TTCCGAAGTTTTCGAGATTCATCTTCATTTCCTCCA 
spacer length: 36 repeater length: 36

39726   2688084 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC TACTCCTCCTCGTAGTAGGGTTGTATATCGGTAATC 
spacer length: 36 repeater length: 36

39727   2688157 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC ACGAGACGGACGACGAGAGCGACGATTTCGCGATC 
spacer length: 35 repeater length: 36

39728   2688229 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC CTCGATGAGGACGAGCGGGAGAATGCGGACCTGCT 
spacer length: 35 repeater length: 36

39729   2688301 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC CACCAGACCGAGCGGATCAAGGTCATCTACTCCGGC 
spacer length: 36 repeater length: 36

39730   2688374 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC ATCCCAGGTCATGATGCGATCCTCTGGCGGCTGCTC 
spacer length: 36 repeater length: 36

39731   2688447 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC GCGAGATACTCGGCCTCGCTCTTGACAGTGGCCT 
spacer length: 34 repeater length: 36

39732   2688518 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC AGGAGTTTATCGACCGAGGCTATCTCGTGCCGCTCC 
spacer length: 36 repeater length: 36

39733   2688591 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC CCGGGCTCGGCGCTCCTGGTCGGTCGGATAGGGGA 
spacer length: 35 repeater length: 36

39734   2688663 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC CAGTAGTTGCGGATTTAGCGCTAATTGTCCCAGTTTG 
spacer length: 37 repeater length: 36

39735   2688737 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC TCCTCGCGTATTACATACATAAGGGGGAGGGGGGGGACA 
spacer length: 39 repeater length: 36

39736   2688813 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC TAGCCGAGGAGGAGGCCGACCGTCCAATCAGGATCT 
spacer length: 36 repeater length: 36

39737   2688886 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC GCGAACCCGTCCGCTTCCCGTGCGGCTGCGCCCTG 
spacer length: 35 repeater length: 36

39738   2688958 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC GGTGACCGGCAGATCGGCTGCGTCGCGGTACTCCC 
spacer length: 35 repeater length: 36

39739   2689030 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC GACTGGAACAACAACCCCCCCCGGAGCGTCGCACA 
spacer length: 35 repeater length: 36

39740   2689102 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC ACGACCTCGTAGCGGCCCCCGGAGGGATGGATGGA 



spacer length: 35 repeater length: 36
39741   2689174 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC GACGCCTGATCATAGGCGGTCTTCGCTCCATCGG 

spacer length: 34 repeater length: 36
39742   2689245 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC AGATGCAGAAACTGATGCAGCGATACGTCCCGGCCG 

spacer length: 36 repeater length: 36
39743   2689318 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC CTGTATTGCCCGACTGGAGGCGATGGAGCGACGCGGA 

spacer length: 37 repeater length: 36
39744   2689392 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC TTGGTCGCATTCGCTCTTCTCCCGACGGGGAGAACC 

spacer length: 36 repeater length: 36
39745   2689465 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC ATCAGGCTGCCGAGTTCTCGCTCTATCGTCGGGGCGT 

spacer length: 37 repeater length: 36
39746   2689539 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC GGTGACGACGGTCTGGGCCTGGAGCGCTTCGATGT 

spacer length: 35 repeater length: 36
39747   2689611 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC ATATGTATGTGGCTCGGTATCCTTTGGGTCGACCG 

spacer length: 35 repeater length: 36
39748   2689683 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC CTACTGCTCCTGATTGCGCCTAATCCGGATTACG 

spacer length: 34 repeater length: 36
39749   2689754 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC ACCGGTGAGGTAGCCGCTTTCAGCGGTTACCAGGATAT 

spacer length: 38 repeater length: 36
39750   2689829 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC GCGACCGTGCCGGTCACGTGCCACCCGCTCCGGC 

spacer length: 34 repeater length: 36
39751   2689900 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC AGGGAGAGTGCGATGATGCCTCGATCGGCCCACTC 

spacer length: 35 repeater length: 36
39752   2689972 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC GCCCTGGTCCGATGCCCTATTATCCCGGCCCCGAA 

spacer length: 35 repeater length: 36
39753   2690044 CTTACCATGTCTGAAAAGACATGGCTCCATTGAAGC GCCTCAAAGTATCCCTGCTCGCTTACCATGTCTTT
39754   
39755   
39756   GCA_900079115.1_SSOP1_genomic.fna(findCrispr):
39757   START       REPEAT                           

SPACER                                             
39758   crispr 1
39759   1393074 ATCTCTTATAGAATT GAAAGATGCCAGTATGGTATCTGCACTATACCCTTGTAAGTTGGAT spacer 

length: 46 repeater length: 15
39760   1393136 ATCTCTTATAGAATT GAAAGGATCTACGGGATTGTCGACCTATACAACATGTTTGCCCGAT spacer 

length: 46 repeater length: 15
39761   1393198 ATCTCTTATAGAATT GAAAGATCGCTGATTTGATGAAAGAGATCTCTGATGAGATGATGTCGAT spacer 

length: 49 repeater length: 15
39762   1393263 ATCTCTTATAGAATT GAAAGTCAGTACCGCCCGCTTTCCTCTGTTCTGTCACACCCACGAT spacer 

length: 46 repeater length: 15
39763   1393325 ATCTCTTATAGAATT GAAAGGCATACTACTATGGCCTAGCAAAAAGCCTATCTGCAAAATTTGAT spacer 

length: 50 repeater length: 15
39764   1393391 ATCTCTTATAGAATT GAAAGTAGCACGATTACAAAGTTGAGTTTCTGCCACGCCCCCAAGAT spacer 

length: 47 repeater length: 15
39765   1393454 ATCTCTTATAGAATT GAAAGGTACGATACCAAGCGCCTTACCTCTTTCCTCTAAATATGAT spacer 

length: 46 repeater length: 15
39766   1393516 ATCTCTTATAGAATT GAAAGCAACACAGCCACGACACGCCCGGTACTTACACACAAACCGAT spacer 

length: 47 repeater length: 15
39767   1393579 ATCTCTTATAGAATT GAAAGATCGTTATTAACGAGGCGAATGACGTGTTCAGGTATACCGAT spacer 

length: 47 repeater length: 15
39768   1393642 ATCTCTTATAGAATT GAAAGGTTTTCCCCTGGGCTATCCATTCGGTGATCTCCCCGTTTACGAT spacer 

length: 49 repeater length: 15
39769   1393707 ATCTCTTATAGAATT GAAAGTCAACTTCTCCTACAATTCTATCTTAGCATTAAAGAATTGAT spacer 

length: 47 repeater length: 15
39770   1393770 ATCTCTTATAGAATT GAAAGTTCCTCCAGCTGAAGAGTCCAGAAGACGTAACTGAAGGAGGAT spacer 

length: 48 repeater length: 15
39771   1393834 ATCTCTTATAGAATT GAAAGAAAGATATAATTCTGCATAGATTTTCTGTGACAGAAAGAGGGGAT spacer 

length: 50 repeater length: 15
39772   1393900 ATCTCTTATAGAATT GAAAGCATGTTTACGCCTTTAGAAGAAAGAGAATCAGTGGGCGGAT spacer 

length: 46 repeater length: 15
39773   1393962 ATCTCTTATAGAATT GCCATTGTATCACTCCAAGAAGAGGTGAAAAAGCATTCTAAAGCTA
39774   
39775   
39776   crispr 2
39777   1384460 CTTTCAATTCTATAAGAGATTATC TGAGGATATACTTTAATCGGATTGTGTTAGGTGGAGAGATGT spacer 

length: 42 repeater length: 24
39778   1384527 CTTTCAATTCTATAAGAGATTATC CCATCTACCACACCGCGGACACTGGTATAAACATGCACCG spacer 

length: 40 repeater length: 24
39779   1384592 CTTTCAATTCTATAAGAGATTATC TCAGTCTTATTGTCGAGGAGTAGTGGTAGGAGTGATA spacer 

length: 37 repeater length: 24
39780   1384654 CTTTCAATTCTATAAGAGATTATC GGAAGAGACAAGACTCTACAGTACAATATGCCCCAGAT spacer 



length: 38 repeater length: 24
39781   1384717 CTTTCAATTCTATAAGAGATTATC AACCGGAAGTACGAACTATGTTGCTGAGATTGTGGTCTATG spacer 

length: 41 repeater length: 24
39782   1384783 CTTTCAATTCTATAAGAGATTATC TTTGTGGTACTTGTAGTTGTGATGCTGACGTTCCACTAC spacer 

length: 39 repeater length: 24
39783   1384847 CTTTCAATTCTATAAGAGATTATC TCAAATCAACAAGTTACAGTAACCAACGGTACTTCAAACC spacer 

length: 40 repeater length: 24
39784   1384912 CTTTCAATTCTATAAGAGATTATC TATGTTGTTGTTTGTTGAGTTGTGGTCTGCTGTGTAGTT spacer 

length: 39 repeater length: 24
39785   1384976 CTTTCAATTCTATAAGAGATTATC ATCCAGACGAAGTGGGGGCAATCATGCAGCCCCCCTC spacer 

length: 37 repeater length: 24
39786   1385038 CTTTCAATTCTATAAGAGATTATC AAAGATAATGGATAATAACTTAACATTACAGAATTTAAT spacer 

length: 39 repeater length: 24
39787   1385102 CTTTCAATTCTATAAGAGATTATC TAAACTCATGTAGCGTTAGTTGGAGCGGATCTGCACAAGT spacer 

length: 40 repeater length: 24
39788   1385167 CTTTCAATTCTATAAGAGATTATC CCAGTGTTTTACTTAACATCAGTACAAGGATCAAAAC spacer 

length: 37 repeater length: 24
39789   1385229 CTTTCAATTCTATAAGAGATTATC AAGAGTTCGATCGGATTAAAGAGGAGATTGAGCAAA spacer length: 

36 repeater length: 24
39790   1385290 CTTTCAATTCTATAAGAGATTATC AGTGACTCAATACCGGTCACAATATCTTCAGGTGCTCCCAT spacer 

length: 41 repeater length: 24
39791   1385356 CTTTCAATTCTATAAGAGATTATC CGTCCCCATCGAATACGTAAGAGTCTGGAGGGGAATTT spacer 

length: 38 repeater length: 24
39792   1385419 CTTTCAATTCTATAAGAGATTATC TAAAGGTTACGTTAGAACTAGAAAAGAATGGAAATCTGA spacer 

length: 39 repeater length: 24
39793   1385483 CTTTCAATTCTATAAGAGATTATC TGGAGTTTTCAGATATTTTGTAAAGTACGTTCAGTT spacer length: 

36 repeater length: 24
39794   1385544 CTTTCAATTCTATAAGAGATTATC AATAGGCTATGGTGTGTGGATGGACCTGTATCGTAAAT spacer 

length: 38 repeater length: 24
39795   1385607 CTTTCAATTCTATAAGAGATTATC CACGCAAAAGGATAAACAATATGGTGCGATTCGAATGG spacer 

length: 38 repeater length: 24
39796   1385670 CTTTCAATTCTATAAGAGATTATC ACAAACAGTGTGTGTTACATTATCCTTCGATTACAACGA spacer 

length: 39 repeater length: 24
39797   1385734 CTTTCAATTCTATAAGAGATTATC CTTCTGTTCTGAAATTATAAAGGACATGCTGATAAAATT spacer 

length: 39 repeater length: 24
39798   1385798 CTTTCAATTCTATAAGAGATTATC CTAACTGAAGAAGACCCAATTTATATTGCAGGATTTG spacer 

length: 37 repeater length: 24
39799   1385860 CTTTCAATTCTATAAGAGATTATC TGCAGAACCATTAGCTGGTACAGTAACTGTTTGCCA spacer length: 

36 repeater length: 24
39800   1385921 CTTTCAATTCTATAAGAGATTATC ACCATAGTCCCTGATTTCGGTATTCTTTACCCTGTAACCCC spacer 

length: 41 repeater length: 24
39801   1385987 CTTTCAATTCTATAAGAGATTATC GCTTATCTCTCTCATGCGCCATTTCTTCTTTCCTTCTTT spacer 

length: 39 repeater length: 24
39802   1386051 CTTTCAATTCTATAAGAGATTATC TATATCCCAAAAAATCTCAGACATTAGAGAGCATTTTTG spacer 

length: 39 repeater length: 24
39803   1386115 CTTTCAATTCTATAAGAGATTATC AATAGATCCAGAAAATGAATATGTCAAATTAGCTGACATT spacer 

length: 40 repeater length: 24
39804   1386180 CTTTCAATTCTATAAGAGATTATC TTTATTTTCTTGCGATATTTCATTACCGAGACTTTTGCC spacer 

length: 39 repeater length: 24
39805   1386244 CTTTCAATTCTATAAGAGATTATC GTTGGCTGTTGGCTGTTGGCTGTTGTCGGTCGATGGCCC spacer 

length: 39 repeater length: 24
39806   1386308 CTTTCAATTCTATAAGAGATTATC AAAGAATATCTTGACGCGTTAGCCGAATTTGACCGAA spacer 

length: 37 repeater length: 24
39807   1386370 CTTTCAATTCTATAAGAGATTATC TTGCTTAGTCTTGATAAGTATACTAAAAGTTCGTTCTT spacer 

length: 38 repeater length: 24
39808   1386433 CTTTCAATTCTATAAGAGATTATC TACCCAACTAAATCATAACCTCTTTGTTGCAGAATTGT spacer 

length: 38 repeater length: 24
39809   1386496 CTTTCAATTCTATAAGAGATTATC AAGAAGAACCCCCAACTTGTTACGAGATCTTGCAAAAAGC spacer 

length: 40 repeater length: 24
39810   1386561 CTTTCAATTCTATAAGAGATTATC TCACTCCAAGAGGCTGTAAAGTCCTTACAAGAAGAGGTGA
39811   
39812   
39813   crispr 3
39814   1883253 CTTTCAATTCTATAGTAGATTAGC AACACATTGCTCATATAACTACACCATTCACTATTGCCT spacer 

length: 39 repeater length: 24
39815   1883317 CTTTCAATTCTATAGTAGATTAGC ACAATGTATGACTATGGATATCAATGGAGCGTCGGCTTA spacer 

length: 39 repeater length: 24
39816   1883381 CTTTCAATTCTATAGTAGATTAGC CAAATAATCTAGCATTTTCTTCATAAAGTTCATTACATA spacer 

length: 39 repeater length: 24
39817   1883445 CTTTCAATTCTATAGTAGATTAGC CTTAAAAGTGTTGGAGTTTGTGCAGTTAGTTGAATTTCAC spacer 

length: 40 repeater length: 24



39818   1883510 CTTTCAATTCTATAGTAGATTAGC GTTATTCCTAATTGTTTTCGGAAATTATTTTGAGAATGA spacer 
length: 39 repeater length: 24

39819   1883574 CTTTCAATTCTATAGTAGATTAGC GCCGTACTGACTTCTCCCCTGCCAGCGAGGGTTCTCCTCA spacer 
length: 40 repeater length: 24

39820   1883639 CTTTCAATTCTATAGTAGATTAGC TTCCCCACCATTATGTACCACTATTATGCTTCCATTTAT spacer 
length: 39 repeater length: 24

39821   1883703 CTTTCAATTCTATAGTAGATTAGC ATGTTCTTTTTCCAGAACTGTAACTATAATTTTGTTGAT spacer 
length: 39 repeater length: 24

39822   1883767 CTTTCAATTCTATAGTAGATTAGC TATTTTTGCGTATTTACACGATTTATTTATTTCGCAGAAT spacer 
length: 40 repeater length: 24

39823   1883832 CTTTCAATTCTATAGTAGATTAGC AGTGATGCGTACTACGACCGTGAAAATGAGTTGAAAAA spacer 
length: 38 repeater length: 24

39824   1883895 CTTTCAATTCTATAGTAGATTAGC CATCACGCAGAATAATGGTTCAGGTAACTTTTTAAG spacer length: 
36 repeater length: 24

39825   1883956 CTTTCAATTCTATAGTAGATTAGC TGATTATATTCAAGGACAATATGTTGAAACGCCGATTTTA spacer 
length: 40 repeater length: 24

39826   1884021 CTTTCAATTCTATAGTAGATTAGC AGATGCTATTGGAGGATTTCACCAGGTTGGGTTATAATGTCAAAT 
spacer length: 45 repeater length: 24

39827   1884091 CTTTCAATTCTATAGTAGATTAGC TCAGAGTTTTTTTATTTTTTCTATTTGAAATTAAGCAC spacer 
length: 38 repeater length: 24

39828   1884154 CTTTCAATTCTATAGTAGATTAGC TTGGGTGTTTTGTTTAGGTTTGAAAAAGATTATCTTATTTTC spacer 
length: 42 repeater length: 24

39829   1884221 CTTTCAATTCTATAGTAGATTAGC CCAACGGCTCTTACGCCCTCCTCGGCATGTACAACGGGAC spacer 
length: 40 repeater length: 24

39830   1884286 CTTTCAATTCTATAGTAGATTAGC AAGATACCACAACACTTGGAGTTAATGCATTATTGAATATGGATACA 
spacer length: 47 repeater length: 24

39831   1884358 CTTTCAATTCTATAGTAGATTAGC GGAAAGGCTAATGGAGACAAAAAGAAGTCTAAAAAGCA spacer 
length: 38 repeater length: 24

39832   1884421 CTTTCAATTCTATAGTAGATTAGC TTCTTCAGCTTCTTCCCAACGCTATATGTGCTATTAGGTGTAA spacer 
length: 43 repeater length: 24

39833   1884489 CTTTCAATTCTATAGTAGATTAGC CGGCACAGTACTACTATCTGAAAGTGTTGCATCTCCAAAT spacer 
length: 40 repeater length: 24

39834   1884554 CTTTCAATTCTATAGTAGATTAGC AACACGTCCTTTTTCATTTGTAATATCTGAACCTGGA spacer 
length: 37 repeater length: 24

39835   1884616 CTTTCAATTCTATAGTAGATTAGC CCTAATATCCTCGGGTACTTATAGAACCCTCCTTCTGGT spacer 
length: 39 repeater length: 24

39836   1884680 CTTTCAATTCTATAGTAGATTAGC 
CTGTTAGTAAGCCCCTTGCTACAACTCTATAGAAGTGCGGGTTTTAAACAGCTGTTTGAGAATATAAACATGGGGTAAAAAAGCTA
CAACTCTATAGAAGTGCGG spacer length: 105 repeater length: 24

39837   1884810 CTTTCAATTCTATAGTAGATTAGC ATATTTAAAGTTTTTGCTCAACCAGTTAGGTAACAAGTATTC spacer 
length: 42 repeater length: 24

39838   1884877 CTTTCAATTCTATAGTAGATTAGC AAAGCGGTTGTTTTCCAGTTCCAGAAACTGGAATTCTTA spacer 
length: 39 repeater length: 24

39839   1884941 CTTTCAATTCTATAGTAGATTAGC GGATTTTTAAATGGAGTGAATTGATAAAATGATAAAG spacer 
length: 37 repeater length: 24

39840   1885003 CTTTCAATTCTATAGTAGATTAGC TTGGTGGGGCGATGAACGGCAACGATATGTTGGACGTCA spacer 
length: 39 repeater length: 24

39841   1885067 CTTTCAATTCTATAGTAGATTAGC CTGGAAAACAAATTGAAGAAAGTAAAAAAATTGAAATTTTA spacer 
length: 41 repeater length: 24

39842   1885133 CTTTCAATTCTATAGTAGATTAGC GATAGAGAAAAGTTTATAAAGGAGAGTGAAGATATGTATA spacer 
length: 40 repeater length: 24

39843   1885198 CTTTCAATTCTATAGTAGATTAGC TCTAACACTTTATGATTTCAAGAACTTTGCAAGAAATA spacer 
length: 38 repeater length: 24

39844   1885261 CTTTCAATTCTATAGTAGATTAGC TTAGCATGCGAAACAAATGAAGAATTCAGAAGAGAGTTA spacer 
length: 39 repeater length: 24

39845   1885325 CTTTCAATTCTATAGTAGATTAGC AAAGAATGAGGAAAGAGGCATTGGAAGGCATTGAAGAAGGT spacer 
length: 41 repeater length: 24

39846   1885391 CTTTCAATTCTATAGTAGATTAGC TGGAGATTTAATTAGATATCATCACTTCGTTCCTTTCTCT spacer 
length: 40 repeater length: 24

39847   1885456 CTTTCAATTCTATAGTAGATTAGC CTGTTACGCCGGTGCTGGAGGGTAAGTTAGTTGGAGAGC spacer 
length: 39 repeater length: 24

39848   1885520 CTTTCAATTCTATAGTAGATTAGC TTTCCCAGACTTAGTAAAGGACATTTGGAAGGTTCTAA spacer 
length: 38 repeater length: 24

39849   1885583 CTTTCAATTCTATAGTAGATTAGC ATGAAACAGAAAAAGTTAACATTTTAGACCACCAATTAA spacer 
length: 39 repeater length: 24

39850   1885647 CTTTCAATTCTATAGTAGATTAGC AAGACCCCGACTTTTTAAGGTTTACAGATCCCGCAGAAA spacer 
length: 39 repeater length: 24

39851   1885711 CTTTCAATTCTATAGTAGATTAGC ATGAGGTTCGTCGTGTAGGGATTAATCCCGTGTCTAAA spacer 
length: 38 repeater length: 24

39852   1885774 CTTTCAATTCTATAGTAGATTAGC TAATTATCAATGGCAAACCGCATATAATTGGATGAGATT spacer 
length: 39 repeater length: 24



39853   1885838 CTTTCAATTCTATAGTAGATTAGC TTTACTACACATGTAATAAGTATGTTGATTATGGAATAGAA spacer 
length: 41 repeater length: 24

39854   1885904 CTTTCAATTCTATAGTAGATTAGC TTGAACACGTGATATAGAACCAGTTGTTCTAATACGT spacer 
length: 37 repeater length: 24

39855   1885966 CTTTCAATTCTATAGTAGATTAGC AACAATAGCAATAGCTTTGCTTATAGTCGGTGTAATAA spacer 
length: 38 repeater length: 24

39856   1886029 CTTTCAATTCTATAGTAGATTAGC TTGTAAAGACTAGGTAAAACTTTGTTATCATAATAGCAGT spacer 
length: 40 repeater length: 24

39857   1886094 CTTTCAATTCTATAGTAGATTAGC AGGAGGGGCTATACGTACGATCACGAATGTAACATTATCGTG spacer 
length: 42 repeater length: 24

39858   1886161 CTTTCAATTCTATAGTAGATTAGC AGTATCTGGCTTTTCGACACAAAACTTCCTTTACCAA spacer 
length: 37 repeater length: 24

39859   1886223 CTTTCAATTCTATAGTAGATTAGC ACGACGATGCTATGTGTTGCACTGTATTTGATCACGGTTA spacer 
length: 40 repeater length: 24

39860   1886288 CTTTCAATTCTATAGTAGATTAGC TACGGTTAAAAGTTGGCAAAAAGCTTAAATTTTTGCA spacer 
length: 37 repeater length: 24

39861   1886350 CTTTCAATTCTATAGTAGATTAGC CTTATGAGCCTCTTTGAGATGTGTCTCTGACTTCTG spacer length: 
36 repeater length: 24

39862   1886411 CTTTCAATTCTATAGTAGATTAGC ATAAATAAACTAGGTTTGTATTTATCACCTCCAACAATTC spacer 
length: 40 repeater length: 24

39863   1886476 CTTTCAATTCTATAGTAGATTAGC AAACGATAAATTAGCACTATATTATAACTATGATTCTACAC spacer 
length: 41 repeater length: 24

39864   1886542 CTTTCAATTCTATAGTAGATTAGC AACTGTAACTGGTAGCCTTGGTCAGGTGTTACTGACAGTGTCGAT 
spacer length: 45 repeater length: 24

39865   1886612 CTTTCAATTCTATAGTAGATTAGC CAAAATGATATACATATAGTACCATCACCTAGCGCAAGA spacer 
length: 39 repeater length: 24

39866   1886676 CTTTCAATTCTATAGTAGATTAGC GGATATCCAGCAATTGCAACAGGTGGGTCGGGGATATCATTG spacer 
length: 42 repeater length: 24

39867   1886743 CTTTCAATTCTATAGTAGATTAGC TTTAACTATGACTTTTCAGAATACAACAATTTCGCCAAT spacer 
length: 39 repeater length: 24

39868   1886807 CTTTCAATTCTATAGTAGATTAGC ATGTATACAATAGATCATATGTTATATATAGAGAATGTACCAA spacer 
length: 43 repeater length: 24

39869   1886875 CTTTCAATTCTATAGTAGATTAGC TCTTGTACAAACTCTCATACACGTTCATTGCAAAACAGTTCA spacer 
length: 42 repeater length: 24

39870   1886942 CTTTCAATTCTATAGTAGATTAGC TACACTGTTGCTTTCCTAACGCTCTACATCGCGTTG spacer length: 
36 repeater length: 24

39871   1887003 CTTTCAATTCTATAGTAGATTAGC TGCAGGAGGGCGAGGAAGAATGATAAAGATGGAGGAAA spacer 
length: 38 repeater length: 24

39872   1887066 CTTTCAATTCTATAGTAGATTAGC TTGTCCCTTCCATGGGCATTTGTCACTTTCACAAAACCT spacer 
length: 39 repeater length: 24

39873   1887130 CTTTCAATTCTATAGTAGATTAGC ATAAAAAAAGAATTATAACTTATTCATCATTCTTTTAAT spacer 
length: 39 repeater length: 24

39874   1887194 CTTTCAATTCTATAGTAGATTAGC TTATAATCCCCGTGACACAGAAAGAATTTTAAATATCATAA spacer 
length: 41 repeater length: 24

39875   1887260 CTTTCAATTCTATAGTAGATTAGC TAAACTAACAAGTAAAATTATAACTCCTAACGGAATTG spacer 
length: 38 repeater length: 24

39876   1887323 CTTTCAATTCTATAGTAGATTAGC TGACGATTATAACACTGAACATGAGTATGCAGTAAGTGAAG spacer 
length: 41 repeater length: 24

39877   1887389 CTTTCAATTCTATAGTAGATTAGC AGAATAATCAGTGATGAACAGTGTGAGAAACTTGTCCAAGTTT spacer 
length: 43 repeater length: 24

39878   1887457 CTTTCAATTCTATAGTAGATTAGC ATGATGTTGAAAATGGACTAAAACTTTTAGATGAAAAAC spacer 
length: 39 repeater length: 24

39879   1887521 CTTTCAATTCTATAGTAGATTAGC TGAACGGAACATCTATTTTTACTCCTAACATCATTCAATC spacer 
length: 40 repeater length: 24

39880   1887586 CTTTCAATTCTATAGTAGATTAGC AAATAATGATAAATAAGGATGAGGTGATAGTACAATGAAAT spacer 
length: 41 repeater length: 24

39881   1887652 CTTTCAATTCTATAGTAGATTAGC AGCCCTCCAAAATCGTAAAACCTTGAATATATGAAGTTAAATTT spacer 
length: 44 repeater length: 24

39882   1887721 CTTTCAATTCTATAGTAGATTAGC GTGCTGTAGGCTGTAGGACTGTCGAGGTAGCGTTTGAA spacer 
length: 38 repeater length: 24

39883   1887784 CTTTCAATTCTATAGTAGATTAGC AGAGTTAATAAACATTTCGAATCCCCACGCTAACGAAAA spacer 
length: 39 repeater length: 24

39884   1887848 CTTTCAATTCTATAGTAGATTAGC ACAAATAACGAAACGAATAAATATAATAAATTATGAAT spacer 
length: 38 repeater length: 24

39885   1887911 CTTTCAATTCTATAGTAGATTAGC TTGGTGAACCGGTGATAATATTCGTTACGGCGTCCAATACTG spacer 
length: 42 repeater length: 24

39886   1887978 CTTTCAATTCTATAGTAGATTAGC CCTTACCCTTCAGGAAGCTGCAGAAGATGGTGGAGTAC spacer 
length: 38 repeater length: 24

39887   1888041 CTTTCAATTCTATAGTAGATTAGC CATCCGTTACGCTGAGCATACTAAGATCTGTCCTATTTGCCAT spacer 
length: 43 repeater length: 24

39888   1888109 CTTTCAATTCTATAGTAGATTAGC TATGGGGGTCAGTGACACTTATTCCACCGTTCAGTATT spacer 



length: 38 repeater length: 24
39889   1888172 CTTTCAATTCTATAGTAGATTAGC TGGAATTTTGAATTTTTTGCACCGCTCCAATTATTATTTG spacer 

length: 40 repeater length: 24
39890   1888237 CTTTCAATTCTATAGTAGATTAGC TTGTCTGTCGGTGAAGCAGTAGTATTTCTAAGAGGCCGTC spacer 

length: 40 repeater length: 24
39891   1888302 CTTTCAATTCTATAGTAGATTAGC TCTACTTCTGTCTTCTTAGCCATTCAGCTCACCTTT spacer length: 

36 repeater length: 24
39892   1888363 CTTTCAATTCTATAGTAGATTAGC GTAAGAATAATTTTACAAAATCTTAGTAATTATATAGTTTATA spacer 

length: 43 repeater length: 24
39893   1888431 CTTTCAATTCTATAGTAGATTAGC CCTCGCTTTAACCGAGGTGTCTCGGTGACGCTTGCTCCG spacer 

length: 39 repeater length: 24
39894   1888495 CTTTCAATTCTATAGTAGATTAGC AGATTGGTGTATAGTAACAGAAAAGCAGACAACGAAAGG spacer 

length: 39 repeater length: 24
39895   1888559 CTTTCAATTCTATAGTAGATTAGC ATGTTAGTTATCGGCGTTATAATGGGTATCGGAATCGGTGTA spacer 

length: 42 repeater length: 24
39896   1888626 CTTTCAATTCTATAGTAGATTAGC CTATTTTTGTCAATAATTTTTTTATTTTTGCATTTTTCGAAA spacer 

length: 42 repeater length: 24
39897   1888693 CTTTCAATTCTATAGTAGATTAGC GTAATCTTATTTCTGCGGTAAATTGAGATTATAGATGGTA spacer 

length: 40 repeater length: 24
39898   1888758 CTTTCAATTCTATAGTAGATTAGC ATCATTTATGCACATTTCAACTCCATTTCCAATATGAA spacer 

length: 38 repeater length: 24
39899   1888821 CTTTCAATTCTATAGTAGATTAGC CCACGTTTTTTGTCTTAACTTTAATTGATTTATTAGAA spacer 

length: 38 repeater length: 24
39900   1888884 CTTTCAATTCTATAGTAGATTAGC AAGGTCAATCCATTCTGGGGGCGTTAAACCCGCATCCCTG spacer 

length: 40 repeater length: 24
39901   1888949 CTTTCAATTCTATAGTAGATTAGC GGCAGTGTTAGAATACTAACGGGCGAAGAAGAATGGGTTTAT spacer 

length: 42 repeater length: 24
39902   1889016 CTTTCAATTCTATAGTAGATTAGC AGGTGAAAAAGCATTCTAAAGCTATTCTTAGGCTTGCTAAGA
39903   
39904   
39905   crispr 4
39906   1817488 GATAATCTACTATAGAATTGAAAG ATACTGCAAGCGAATTGGCGGAAAATTGGCAGCGACGT spacer 

length: 38 repeater length: 24
39907   1817551 GATAATCTACTATAGAATTGAAAG TTATCTAATTTTAATAATCAAGGAAATTCATTAACTCAAAT spacer 

length: 41 repeater length: 24
39908   1817617 GATAATCTACTATAGAATTGAAAG CCCATTCATCTCTTTCTTTGCAGCTTTGTTCTAACATT spacer 

length: 38 repeater length: 24
39909   1817680 GATAATCTACTATAGAATTGAAAG TGGTAAATAGCTCTGTTAGGCCCAGTTATTCCATATTCTG spacer 

length: 40 repeater length: 24
39910   1817745 GATAATCTACTATAGAATTGAAAG ATTTTCTAATATATCTAATTCACTCTGCGTATCATTATGGATA spacer 

length: 43 repeater length: 24
39911   1817813 GATAATCTACTATAGAATTGAAAG TTAGCCCAACAATTAACTAAAGATCCTGAAGCAGTCA spacer 

length: 37 repeater length: 24
39912   1817875 GATAATCTACTATAGAATTGAAAG TGGTATTCAGTAAATTCATGCTATAGTCAATTTCTTA
39913   
39914   
39915   crispr 5
39916   1343873 CTTTCAATTCCTTTTAGGATTAATC GTCTACACCTCTTGCGTCTATTATGATATCATATTTGTCA spacer 

length: 40 repeater length: 25
39917   1343939 CTTTCAATTCCTTTTAGGATTAATC AAATACGTTTTCTCCATTGTCATATTGCGCATAAGTTG spacer 

length: 38 repeater length: 25
39918   1344003 CTTTCAATTCCTTTTAGGATTAATC ACCAAGTGAAACTTGGAATATATAACCAAAAAGATA spacer 

length: 36 repeater length: 25
39919   1344065 CTTTCAATTCCTTTTAGGATTAATC GATTCTTCAATAAAGCTGGTAATATACTTTGACAGAA spacer 

length: 37 repeater length: 25
39920   1344128 CTTTCAATTCCTTTTAGGATTAATC AGTAATAGAAACTCATTCAGAGTCTCTTCCAACCCGTAC spacer 

length: 39 repeater length: 25
39921   1344193 CTTTCAATTCCTTTTAGGATTAATC CGTGGTAGTGGTGGTAGTTGTTGTTGTTGTAGGC spacer length: 

34 repeater length: 25
39922   1344253 CTTTCAATTCCTTTTAGGATTAATC TAGTATAGTGTTACAGTTAAACGCTGTACCGAATAATG spacer 

length: 38 repeater length: 25
39923   1344317 CTTTCAATTCCTTTTAGGATTAATC TAGTATAGTGTTACAGTTAAACGCTGTACCGAATAATG spacer 

length: 38 repeater length: 25
39924   1344381 CTTTCAATTCCTTTTAGGATTAATC AAAATGTTTAATATTGGTGGAGTAGTTGATTTCGATAATA spacer 

length: 40 repeater length: 25
39925   1344447 CTTTCAATTCCTTTTAGGATTAATC AAGGGTAATAGAAAGCATGCCCATATCAGCAAGTTCTA spacer 

length: 38 repeater length: 25
39926   1344511 CTTTCAATTCCTTTTAGGATTAATC GTAAAATCCCCAACGCCACATACGTTATAAGGGAAGAT spacer 

length: 38 repeater length: 25
39927   1344575 CTTTCAATTCCTTTTAGGATTAATC CTAGTGTTAAAATATATTTCAAGCCTTACGATGAGA spacer 

length: 36 repeater length: 25



39928   1344637 CTTTCAATTCCTTTTAGGATTAATC CATGCATCAGTTCATCGTAGTTGAACTCAGCATGGA spacer 
length: 36 repeater length: 25

39929   1344699 CTTTCAATTCCTTTTAGGATTAATC CAAATCCATTCGAGGAAGTGTTAGAAGAGGTGTATGGTG spacer 
length: 39 repeater length: 25

39930   1344764 CTTTCAATTCCTTTTAGGATTAATC CAGAGGGAAAAAGTTTGCAGGAGATTTCAAGTATTAC spacer 
length: 37 repeater length: 25

39931   1344827 CTTTCAATTCCTTTTAGGATTAATC CAATATTAAATATTAGTGATTTGGTAATAACGAAAATAA spacer 
length: 39 repeater length: 25

39932   1344892 CTTTCAATTCCTTTTAGGATTAATC GAGTGAGACCATGATCATTAACACTGATATTACGGTAA spacer 
length: 38 repeater length: 25

39933   1344956 CTTTCAATTCCTTTTAGGATTAATC AACAAAACTTCACCAGTGATGGAACATTTGAATGTA spacer 
length: 36 repeater length: 25

39934   1345018 CTTTCAATTCCTTTTAGGATTAATC TGTTAATATTGCCGGTTCGGCTAGTGATATAGTGTGGTTC spacer 
length: 40 repeater length: 25

39935   1345084 CTTTCAATTCCTTTTAGGATTAATC GGTAATGGTCTGTATATTGTCTTTAAGTATTTA spacer length: 
33 repeater length: 25

39936   1345143 CTTTCAATTCCTTTTAGGATTAATC AGCACTAATTGCGAGATTTGAGGATGCCATCAGAAGTA spacer 
length: 38 repeater length: 25

39937   1345207 CTTTCAATTCCTTTTAGGATTAATC CAAGCTAAGATTGCGAGTACAAGCGATCACTTACACAAA spacer 
length: 39 repeater length: 25

39938   1345272 CTTTCAATTCCTTTTAGGATTAATC ACGCCGTTTCTCTATAGTTATTGAACCATGCAATATCAT spacer 
length: 39 repeater length: 25

39939   1345337 CTTTCAATTCCTTTTAGGATTAATC TTATCAAGTCGAAGATTGCACTAGAGTCAAAAGGTATCA
39940   
39941   
39942   crispr 6
39943   1345400 CTTTCAATTCCTTTTGGGATTAATC ATAAATCCACAAAGTGGCCGTTCAAAGCAAAGAGTTTAT spacer 

length: 39 repeater length: 25
39944   1345465 CTTTCAATTCCTTTTGGGATTAATC TGATATTTATTTTCTCGTGAAAAGTGGAGGGCCTAGAA spacer 

length: 38 repeater length: 25
39945   1345529 CTTTCAATTCCTTTTGGGATTAATC ATTATATCATGGAGACCCAGGTGCTGTGACTATCA spacer length: 

35 repeater length: 25
39946   1345590 CTTTCAATTCCTTTTGGGATTAATC AATTAGCCAGCGTGCCATCTGGGTAAACGTGTATTTTGGTTA spacer 

length: 42 repeater length: 25
39947   1345658 CTTTCAATTCCTTTTGGGATTAATC ATAATATATTTCGTTCCAACTACACCTAATGGATTCGG spacer 

length: 38 repeater length: 25
39948   1345722 CTTTCAATTCCTTTTGGGATTAATC TAATTGTCTGCCCTTGAGTTCCACTGAGAGAAACG spacer length: 

35 repeater length: 25
39949   1345783 CTTTCAATTCCTTTTGGGATTAATC AAAAGACGTACAAATATACATCGCACCGAACGGACACA spacer 

length: 38 repeater length: 25
39950   1345847 CTTTCAATTCCTTTTGGGATTAATC GGGTGCGTGCCCCACAGGTCGCGGGTCTACCCCTTG spacer 

length: 36 repeater length: 25
39951   1345909 CTTTCAATTCCTTTTGGGATTAATC TTATGTCGTTATCTTCTTCGTTTTTGCTGCGTTGTT spacer 

length: 36 repeater length: 25
39952   1345971 CTTTCAATTCCTTTTGGGATTAATC AAAATTTGAAACAATATCGCATCTTGAATAATTA spacer length: 

34 repeater length: 25
39953   1346031 CTTTCAATTCCTTTTGGGATTAATC CAAGATATATAATGGAGGTGGAAAAGATGAGTGGAGAAA spacer 

length: 39 repeater length: 25
39954   1346096 CTTTCAATTCCTTTTGGGATTAATC GGAAATTGAAAATTATGATGCCATTTGATGAATATT spacer 

length: 36 repeater length: 25
39955   1346158 CTTTCAATTCCTTTTGGGATTAATC GAAGATCTATTAGAACTGTTAGACAGCTATGCAATG spacer 

length: 36 repeater length: 25
39956   1346220 CTTTCAATTCCTTTTGGGATTAATC CTCTGCATCTTATCTAAATCGTGGTACATCTTTAGTAGT spacer 

length: 39 repeater length: 25
39957   1346285 CTTTCAATTCCTTTTGGGATTAATC GGAAGAATGTAAAATTGTGGAATTAGAAGATAAAA spacer length: 

35 repeater length: 25
39958   1346346 CTTTCAATTCCTTTTGGGATTAATC TGTGCATCACTTCACCACTAAACTTCTCATAGAAG spacer length: 

35 repeater length: 25
39959   1346407 CTTTCAATTCCTTTTGGGATTAATC CTTAAGACAATTGCAATTGCGCTATCTCCAGGTTTGAAATATA spacer 

length: 43 repeater length: 25
39960   1346476 CTTTCAATTCCTTTTGGGATTAATC ATGATGTAACATGATGGTGACAGTAGAAGAAGAAGTGT spacer 

length: 38 repeater length: 25
39961   1346540 CTTTCAATTCCTTTTGGGATTAATC AAGGATCTGTATAGTACAGTCACAAAGGAAGAAA spacer length: 

34 repeater length: 25
39962   1346600 CTTTCAATTCCTTTTGGGATTAATC AATTAGGAAATTTGTGGATCAACTGCCAGAATCTG spacer length: 

35 repeater length: 25
39963   1346661 CTTTCAATTCCTTTTGGGATTAATC CAGAAATTCTATACAATTTGACGATATCATCAAA spacer length: 

34 repeater length: 25
39964   1346721 CTTTCAATTCCTTTTGGGATTAATC TTTGGCAAGGAGAATTCAACATATAAAAAATGTTGCAA spacer 

length: 38 repeater length: 25
39965   1346785 CTTTCAATTCCTTTTGGGATTAATC AATAGAGAAATATACAAGGGGAGATCTTTATGATAAAA spacer 



length: 38 repeater length: 25
39966   1346849 CTTTCAATTCCTTTTGGGATTAATC CCAATATCGTGGACGCTGGATAGATTTGCATCCCCTGATG spacer 

length: 40 repeater length: 25
39967   1346915 CTTTCAATTCCTTTTGGGATTAATC CATGAAAGAGATCTCTGATGAAATGATGTCTACTTTGA spacer 

length: 38 repeater length: 25
39968   1346979 CTTTCAATTCCTTTTGGGATTAATC AAAGAAGAAATTAAAGTAAATCAACTTCAAATAGAA spacer 

length: 36 repeater length: 25
39969   1347041 CTTTCAATTCCTTTTGGGATTAATC TTCATCAGTGATTTGTTGGTGAAGTATAGTTGAAAAT spacer 

length: 37 repeater length: 25
39970   1347104 CTTTCAATTCCTTTTGGGATTAATC CATCTGGACTCGAGGGGCAGGGACAGAAAGCAAATCG spacer 

length: 37 repeater length: 25
39971   1347167 CTTTCAATTCCTTTTGGGATTAATC GTGCGTCCGGGTCACCGATTTTGTTCAATCCATATGC spacer 

length: 37 repeater length: 25
39972   1347230 CTTTCAATTCCTTTTGGGATTAATC AACGCATTTATCAATAAGAACCGAGCGGTGGTGAAAA spacer 

length: 37 repeater length: 25
39973   1347293 CTTTCAATTCCTTTTGGGATTAATC TTGAGCTGAAAATCAACACTACTACCAGGATATGATGT spacer 

length: 38 repeater length: 25
39974   1347357 CTTTCAATTCCTTTTGGGATTAATC GAAAACTGCGCCTGGAGATTACCTAGTCGAATTTT spacer length: 

35 repeater length: 25
39975   1347418 CTTTCAATTCCTTTTGGGATTAATC AAGTATGCATTTCCAGGATTTGTTACTCCACACCAGC spacer 

length: 37 repeater length: 25
39976   1347481 CTTTCAATTCCTTTTGGGATTAATC CTAATGTATCACTCACATCTTTTGATATAATGATAC spacer 

length: 36 repeater length: 25
39977   1347543 CTTTCAATTCCTTTTGGGATTAATC CTTGACAACTTGGCTATGGAACTTGCAACCGTAGATG spacer 

length: 37 repeater length: 25
39978   1347606 CTTTCAATTCCTTTTGGGATTAATC CGAATAAAGATACGCAACGCCAAGAGGAAGACTA spacer length: 

34 repeater length: 25
39979   1347666 CTTTCAATTCCTTTTGGGATTAATC AATGTCCATATGGTGGCCCCCCAATTTCTCTAGAGTA spacer 

length: 37 repeater length: 25
39980   1347729 CTTTCAATTCCTTTTGGGATTAATC CTCCCCTGTTCTGTCCACAATCACGATACGCCGATAA
39981   
39982   
39983   crispr 7
39984   1321621 GATTAATCCCAAAAGGAATTGAAAG GCAGATATTTCAGTAGATATTCTGCTAAGTGTTACTCCT spacer 

length: 39 repeater length: 25
39985   1321686 GATTAATCCCAAAAGGAATTGAAAG ATTTCATATTCAATTGCTTTCTCAGTGTCGCAACCTAACT spacer 

length: 40 repeater length: 25
39986   1321752 GATTAATCCCAAAAGGAATTGAAAG TTTTTGTATACCCTAAATCAAATAATATTAATGCAGT spacer 

length: 37 repeater length: 25
39987   1321815 GATTAATCCCAAAAGGAATTGAAAG TTTGCAAAATTAAGCGCTTTCTCTATCAGCTCAGTTG spacer 

length: 37 repeater length: 25
39988   1321878 GATTAATCCCAAAAGGAATTGAAAG ATCTTCTGGCGCATCGCCAAGCTTAGGCAGAGCTAG spacer 

length: 36 repeater length: 25
39989   1321940 GATTAATCCCAAAAGGAATTGAAAG CCCAATCTTTCAATTGCATTTGGCAAAATCCTAGC spacer length: 

35 repeater length: 25
39990   1322001 GATTAATCCCAAAAGGAATTGAAAG ATAATGAGTATAGTTAATGAGCGCATCAAGAACAATTATA spacer 

length: 40 repeater length: 25
39991   1322067 GATTAATCCCAAAAGGAATTGAAAG ATTTATAACAAAAAATTATTGATAAAGGATGATCTCT spacer 

length: 37 repeater length: 25
39992   1322130 GATTAATCCCAAAAGGAATTGAAAG TTAGTTTGTTGATCATTATTATTTTGTGATTGTTTGTC spacer 

length: 38 repeater length: 25
39993   1322194 GATTAATCCCAAAAGGAATTGAAAG TTCATTTCGCAGCAACTTCAATAGTTATTGAAGGACA spacer 

length: 37 repeater length: 25
39994   1322257 GATTAATCCCAAAAGGAATTGAAAG TTCATCTACCAAGAGGCGGTGCTTATGAGTTAGAGGTT spacer 

length: 38 repeater length: 25
39995   1322321 GATTAATCCCAAAAGGAATTGAAAG GCCTTTTCCAATAAACACCGCATTCTGTTTTAACTTAT spacer 

length: 38 repeater length: 25
39996   1322385 GATTAATCCCAAAAGGAATTGAAAG GTTATAGAACATGGCGAAATGCACAAACTGCATTACC spacer 

length: 37 repeater length: 25
39997   1322448 GATTAATCCCAAAAGGAATTGAAAG TTCAATATATCATCAGGATTCATTTTTACAATTTT spacer length: 

35 repeater length: 25
39998   1322509 GATTAATCCCAAAAGGAATTGAAAG GAAGAAGAGAATAATTATCAAACTCTTGCAAACAATATA spacer 

length: 39 repeater length: 25
39999   1322574 GATTAATCCCAAAAGGAATTGAAAG TAATATATTGATGCTATATGTCCAAGTTAAAAATAG spacer 

length: 36 repeater length: 25
40000   1322636 GATTAATCCCAAAAGGAATTGAAAG ATTCTGCTCACCCGCCAGAGGTACACCATTTTTCT spacer length: 

35 repeater length: 25
40001   1322697 GATTAATCCCAAAAGGAATTGAAAG AATAGGTCTTGAATCCAGACTTTTCCATTTTCATATAA spacer 

length: 38 repeater length: 25
40002   1322761 GATTAATCCCAAAAGGAATTGAAAG TACACTACTATCCTGCCTTGCTTAGATACTGCTA spacer length: 

34 repeater length: 25



40003   1322821 GATTAATCCCAAAAGGAATTGAAAG AGTGTTGGAGGAAACCAAACAATCGACATCAGAGG spacer length: 
35 repeater length: 25

40004   1322882 GATTAATCCCAAAAGGAATTGAAAG AACCTTACTGGGCAGTTATATGCGTATGAACAGCTGTT spacer 
length: 38 repeater length: 25

40005   1322946 GATTAATCCCAAAAGGAATTGAAAG TTAATAGATCAAGTGCTCTATATTCATAATATTTGC spacer 
length: 36 repeater length: 25

40006   1323008 GATTAATCCCAAAAGGAATTGAAAG ATCAATTATTGCATTTTCAATTATTGAATAATCAATTG spacer 
length: 38 repeater length: 25

40007   1323072 GATTAATCCCAAAAGGAATTGAAAG TTAACTAGATTTTCTATTGCTCTCCTTATGGCTTCACTTCT spacer 
length: 41 repeater length: 25

40008   1323139 GATTAATCCCAAAAGGAATTGAAAG CATCTTTTTCCGTCGCTTTATATCACCTATGGACTCTTC spacer 
length: 39 repeater length: 25

40009   1323204 GATTAATCCCAAAAGGAATTGAAAG ACCATACCCAACTTCTAACAACGTCGTTCTTAACAAC spacer 
length: 37 repeater length: 25

40010   1323267 GATTAATCCCAAAAGGAATTGAAAG AGTAAATCAAAAAGCAAATAAGTCAGGGGTGGAGAATT spacer 
length: 38 repeater length: 25

40011   1323331 GATTAATCCCAAAAGGAATTGAAAG TAACGTTTTTAGTTATGTCGTTATCTTCTTCGT spacer length: 
33 repeater length: 25

40012   1323390 GATTAATCCCAAAAGGAATTGAAAG TTGTAGTTTGAATGCGAAACCATTTGCTAAGATATTGATAAT spacer 
length: 42 repeater length: 25

40013   1323458 GATTAATCCCAAAAGGAATTGAAAG CGTTATCACAGTTATATTTCTTCTTTAAAATATCATA spacer 
length: 37 repeater length: 25

40014   1323521 GATTAATCCCAAAAGGAATTGAAAG TTATCCAGACATTAAGCATGTTGTCGTAGAGGTAGCT spacer 
length: 37 repeater length: 25

40015   1323584 GATTAATCCCAAAAGGAATTGAAAG TACTTTTCCATCTTGAGGTATTGCGTTTAGTTGCAC spacer 
length: 36 repeater length: 25

40016   1323646 GATTAATCCCAAAAGGAATTGAAAG TCTGTCAGTAGCACAAATAATTTTGTTCTCATAAATAG spacer 
length: 38 repeater length: 25

40017   1323710 GATTAATCCCAAAAGGAATTGAAAG CGCCCATAGGACGGGATTTAGATTTCTTGTAGGATTTGTT spacer 
length: 40 repeater length: 25

40018   1323776 GATTAATCCCAAAAGGAATTGAAAG GTAAGGGGGCTATCCATCCCCGCCCGTGAGGCTTTCCGCC spacer 
length: 40 repeater length: 25

40019   1323842 GATTAATCCCAAAAGGAATTGAAAG TGAATCGTTATGGGCTTAGTTAATTCCGTAGTTAAAC spacer 
length: 37 repeater length: 25

40020   1323905 GATTAATCCCAAAAGGAATTGAAAG AACTTAAAGTTGTTATACGTCATTGGAATAACATTCAT spacer 
length: 38 repeater length: 25

40021   1323969 GATTAATCCCAAAAGGAATTGAAAG TTTACGATATTCACGTCGACAGATACCCTTACTGCTGAT spacer 
length: 39 repeater length: 25

40022   1324034 GATTAATCCCAAAAGGAATTGAAAG ATAGAATTGCATCAGACAGCTTTCATACCTCCGCATC spacer 
length: 37 repeater length: 25

40023   1324097 GATTAATCCCAAAAGGAATTGAAAG ATATCCAACGCTTGAAGTAATATTTGAATGTCAATACTT spacer 
length: 39 repeater length: 25

40024   1324162 GATTAATCCCAAAAGGAATTGAAAG ATGCATTCCACCTCTGTTTCTTCCTCTTTACGCATTTC spacer 
length: 38 repeater length: 25

40025   1324226 GATTAATCCCAAAAGGAATTGAAAG CTCTATATTCTACTATCCTCCCTCTCTGCTCTGGC spacer length: 
35 repeater length: 25

40026   1324287 GATTAATCCCAAAAGGAATTGAAAG ATCTCTGATTTCTCAGTTCTCTAATTCCGAATACTACA spacer 
length: 38 repeater length: 25

40027   1324351 GATTAATCCCAAAAGGAATTGAAAG TAAAACTGCTCAAAAATGCTAGAATTATAATTATGGCTAT spacer 
length: 40 repeater length: 25

40028   1324417 GATTAATCCCAAAAGGAATTGAAAG ATAATTATTCAAGATGCGATATTGTTTCAAATTT spacer length: 
34 repeater length: 25

40029   1324477 GATTAATCCCAAAAGGAATTGAAAG AAACAACGCAGCAAAAACGAAGAAGATAACGACATA spacer 
length: 36 repeater length: 25

40030   1324539 GATTAATCCCAAAAGGAATTGAAAG GCAAGGGGTAGACCCGCGACCTGTGGGGCACGCACC spacer 
length: 36 repeater length: 25

40031   1324601 GATTAATCCCAAAAGGAATTGAAAG ATGTGTCCGTTCGGTGCGATGTATATTTGTACGTCTTT spacer 
length: 38 repeater length: 25

40032   1324665 GATTAATCCCAAAAGGAATTGAAAG TTATATTACGATAAAAGTGCCAGATATGGTTGTTGGCAT spacer 
length: 39 repeater length: 25

40033   1324730 GATTAATCCCAAAAGGAATTGAAAG CCCACCAGAAAAAAAGAAGGGTGGGGGGCAAGGGCCCCG spacer 
length: 39 repeater length: 25

40034   1324795 GATTAATCCCAAAAGGAATTGAAAG GCATATATTATTGGCTGAGGTAAGGTCGGCATATCTGTC spacer 
length: 39 repeater length: 25

40035   1324860 GATTAATCCCAAAAGGAATTGAAAG CCATCCAAGCCTTGATTTGATATTCCTTTTAATGTCTG spacer 
length: 38 repeater length: 25

40036   1324924 GATTAATCCCAAAAGGAATTGAAAG TTCATTATCCTCAATTTTTTCTATACCCTTGTTGTTCAT spacer 
length: 39 repeater length: 25

40037   1324989 GATTAATCCCAAAAGGAATTGAAAG CCCCACTGGAATGCACCATTTCTTGCAAGTAATACATT spacer 
length: 38 repeater length: 25

40038   1325053 GATTAATCCCAAAAGGAATTGAAAG ATGCAGTTTGGCCTAAAGGAATATATACGTTAATGTCTG spacer 



length: 39 repeater length: 25
40039   1325118 GATTAATCCCAAAAGGAATTGAAAG CCATTATTCGGCACTGCATTTAATTGAAGCACTATAC spacer 

length: 37 repeater length: 25
40040   1325181 GATTAATCCCAAAAGGAATTGAAAG AATATTTTGAATATTTGTACACCCATATGAAAAACGCA spacer 

length: 38 repeater length: 25
40041   1325245 GATTAATCCCAAAAGGAATTGAAAG TATCTCTTATTCGTAAGGGTTAAAACAAAATTATCT spacer 

length: 36 repeater length: 25
40042   1325307 GATTAATCCCAAAAGGAATTGAAAG TATATTGATGAGTCGAAGAATCTGATGAAGAACTTCCTT spacer 

length: 39 repeater length: 25
40043   1325372 GATTAATCCCAAAAGGAATTGAAAG TTTTTATTTAAGAACACTGATGGAAAGATCTATA spacer length: 

34 repeater length: 25
40044   1325432 GATTAATCCCAAAAGGAATTGAAAG ACCCATATTGAAGAGTTTGAGCATAAAAATGATTCT spacer 

length: 36 repeater length: 25
40045   1325494 GATTAATCCCAAAAGGAATTGAAAG TTCTCAATTGCCTTTCCCACGATAACCTCAATCCAGTA spacer 

length: 38 repeater length: 25
40046   1325558 GATTAATCCCAAAAGGAATTGAAAG GAACGAACATGGTAAGCCCTGAGGACCTTGAAAACGAT spacer 

length: 38 repeater length: 25
40047   1325622 GATTAATCCCAAAAGGAATTGAAAG CTCAGCAGATTTAAACTAACGATATTAATTGTACACACT spacer 

length: 39 repeater length: 25
40048   1325687 GATTAATCCCAAAAGGAATTGAAAG TTAAGTTGTTTTGCTCTATTTAAAACAAAAATAATCCA spacer 

length: 38 repeater length: 25
40049   1325751 GATTAATCCCAAAAGGAATTGAAAG CAAGTGCAATAGCAAACTACTACTAAATATAACATATA spacer 

length: 38 repeater length: 25
40050   1325815 GATTAATCCCAAAAGGAATTGAAAG CTATATGGGGTCAGGGTGGAACTAAAATCGTGGCTTT spacer 

length: 37 repeater length: 25
40051   1325878 GATTAATCCCAAAAGGAATTGAAAG CTTACTTAAGCCTAATATCTCCGCAACTTCATCAATAG spacer 

length: 38 repeater length: 25
40052   1325942 GATTAATCCCAAAAGGAATTGAAAG GAACTCTCTATTGCTGACGAACTAAGAGAAAATTGTTTCA spacer 

length: 40 repeater length: 25
40053   1326008 GATTAATCCCAAAAGGAATTGAAAG TCTAACAATGAATCTGTCATAAAGTGCCCGCAACTCT spacer 

length: 37 repeater length: 25
40054   1326071 GATTAATCCCAAAAGGAATTGAAAG AGATTATCAATCAAGTGATAGAGATATTGCAATTT spacer length: 

35 repeater length: 25
40055   1326132 GATTAATCCCAAAAGGAATTGAAAG TGTTAGATACGGCAAGGCAAAGATTACAAACAAGGATG spacer 

length: 38 repeater length: 25
40056   1326196 GATTAATCCCAAAAGGAATTGAAAG AAAATGGTGCTTATCGCTATTAGGTAGTCGGCGTTGTT spacer 

length: 38 repeater length: 25
40057   1326260 GATTAATCCCAAAAGGAATTGAAAG ACTACTCTTACTTTTTGCATTCCTTTTGGAGTAGG spacer length: 

35 repeater length: 25
40058   1326321 GATTAATCCCAAAAGGAATTGAAAG TATTTACGTGCATAAAGAACATACCTCCAGCGCCTCCT spacer 

length: 38 repeater length: 25
40059   1326385 GATTAATCCCAAAAGGAATTGAAAG TCGTAAACTTGAAACTGACCCGTATATCCGAATTTA spacer 

length: 36 repeater length: 25
40060   1326447 GATTAATCCCAAAAGGAATTGAAAG GTATTATTCTCATAATAGGAACCGCCCTAGTGTATGCT spacer 

length: 38 repeater length: 25
40061   1326511 GATTAATCCCAAAAGGAATTGAAAG CGTGATTACATGGAACATTACTTTTCCACCGAATAT spacer 

length: 36 repeater length: 25
40062   1326573 GATTAATCCCAAAAGGAATTGAAAG TTTATGTTTTCGAGTTCTTCTGGTCTTAACATCACTCT spacer 

length: 38 repeater length: 25
40063   1326637 GATTAATCCCAAAAGGAATTGAAAG GTCAGTTATACGCTACATATGAAAAGATAAATGAA spacer length: 

35 repeater length: 25
40064   1326698 GATTAATCCCAAAAGGAATTGAAAG ATCTCTCTTAGTTTTGTCAAAGCTTCTGACCCGCTCC spacer 

length: 37 repeater length: 25
40065   1326761 GATTAATCCCAAAAGGAATTGAAAG TCTATCTTTATTGTTACAACTTTTGCATACGACATAATT spacer 

length: 39 repeater length: 25
40066   1326826 GATTAATCCCAAAAGGAATTGAAAG TCCTCTATCATCTCCTTTAAGCACTGTGTAATCTCACT spacer 

length: 38 repeater length: 25
40067   1326890 GATTAATCCCAAAAGGAATTGAAAG TAATACTGCAGTAACGGTACAAGTCATTGACAGCGC spacer 

length: 36 repeater length: 25
40068   1326952 GATTAATCCCAAAAGGAATTGAAAG CTAAACCATTTCAAAGGCTAACATCTTCTATGTCTT
40069   
40070   
40071   crispr 8
40072   1679973 ACAAGGTGAAGCCATTGTATCACTCCAAGAAGAGGTGAA 

GAGACATGGGGATGCGATAGTTTCACTCCAAGAAGAGGTGAAGAGACAAGGTGAAGCCATTGTATCACTCCAGAAGACTGTTGAAA
 spacer length: 86 repeater length: 39

40073   1680099 ACAAGGTGAAGCCATTGTATCACTCCAAGAAGAGGTGAA 
GAGACATGGGGATGCGATAGTTTCACTCCAAGAGGCTGTAAAGTCCTTACAAGAAGAGGTGAAGA spacer length: 65 
repeater length: 39

40074   1680204 ACAAGGTGAAGCCATTGTATCACTCCAAGAAGAGGTGAA 
CTATTTTTCTTTTCTCCTTTCTTACTTATAAATCTTCATGACTACCCTTTACTCTTCATGCGACC



40075   
40076   
40077   GCA_900079125.1_MBBA_genomic.fna(findCrispr):
40078   START       REPEAT                           

SPACER                                             
40079   crispr 1
40080   1617939 ATTCCATGTCACACAACAAA TTTTGCACGACACATACGTG spacer length: 20 repeater length: 

20
40081   1617980 ATTCCATGTCACACAACAAA TTTTGTACGACACATACGTG spacer length: 20 repeater length: 

20
40082   1618021 ATTCCATGTCACACAACAAA GTCCATTCCATGTCACACAA
40083   
40084   
40085   crispr 2
40086   648792 GTCTCAGAGGAACATCCACGAAAACAAGGATTGAAAC CTATCGTGGCGGCGATCGTCGAGGCTTGATACGC 

spacer length: 34 repeater length: 37
40087   648864 GTCTCAGAGGAACATCCACGAAAACAAGGATTGAAAC TCAAGTAGGGCCTGAATGTGAATCTTCTTATGATCAA 

spacer length: 37 repeater length: 37
40088   648939 GTCTCAGAGGAACATCCACGAAAACAAGGATTGAAAC CCCAGGACGATGACGGCGACGATGAGCGCGACGACT 

spacer length: 36 repeater length: 37
40089   649013 GTCTCAGAGGAACATCCACGAAAACAAGGATTGAAAC AGTTCATGCGCCCATCGCCCTACATATTCTTTG 

spacer length: 33 repeater length: 37
40090   649084 GTCTCAGAGGAACATCCACGAAAACAAGGATTGAAAC CCGGGAGGCGGGTATTATACGACACATCCGTAC 

spacer length: 33 repeater length: 37
40091   649155 GTCTCAGAGGAACATCCACGAAAACAAGGATTGAAAC TAAAATCCTTCTCAAGGCGGCAGAAGACCGGCTG 

spacer length: 34 repeater length: 37
40092   649227 GTCTCAGAGGAACATCCACGAAAACAAGGATTGAAAC GACTATTCGACGCCACCGACCCGGAGGCCCCTGAC 

spacer length: 35 repeater length: 37
40093   649300 GTCTCAGAGGAACATCCACGAAAACAAGGATTGAAAC ATCAGAGTCTTGACGAGATACGTGCTCTCGACGCTCT 

spacer length: 37 repeater length: 37
40094   649375 GTCTCAGAGGAACATCCACGAAAACAAGGATTGAAAC CGGCATACCGGGAATACTTCGACGCACCGAGAGG 

spacer length: 34 repeater length: 37
40095   649447 GTCTCAGAGGAACATCCACGAAAACAAGGATTGAAAC AGGAGTGGATGATAAGGAGAGCGTTCCGCGTGATTC 

spacer length: 36 repeater length: 37
40096   649521 GTCTCAGAGGAACATCCACGAAAACAAGGATTGAAAC GACAGAGGCCGAACCGCCTGATCCGACCACACTC 

spacer length: 34 repeater length: 37
40097   649593 GTCTCAGAGGAACATCCACGAAAACAAGGATTGAAAC ACGCAATGATAGTATGGCATCACGCCGCCCCCTTT 

spacer length: 35 repeater length: 37
40098   649666 GTCTCAGAGGAACATCCACGAAAACAAGGATTGAAAC TGGGGTTGATCGTCGTCGCGGTCCACTCCCGGAAGTA 

spacer length: 37 repeater length: 37
40099   649741 GTCTCAGAGGAACATCCACGAAAACAAGGATTGAAAC CCGTGCTCCAGCCCTTCGGCCGCACCATTACGACCG 

spacer length: 36 repeater length: 37
40100   649815 GTCTCAGAGGAACATCCACGAAAACAAGGATTGAAAC AGATGAAGAACCCCACACCTGTATCATCACTACAAT 

spacer length: 36 repeater length: 37
40101   649889 GTCTCAGAGGAACATCCACGAAAACAAGGATTGAAAC TCATTGACGTACTTGACGTACTCCGCCCAGTTCGC 

spacer length: 35 repeater length: 37
40102   649962 GTCTCAGAGGAACATCCACGAAAACAAGGATTGAAAC ATCCCGGAGGGCGAGATAACGTGAGCAACCCCTACCC 

spacer length: 37 repeater length: 37
40103   650037 GTCTCAGAGGAACATCCACGAAAACAAGGATTGAAAC GTTAAAGGTTTTATTGACGGAATAATGGGTAAGGCACCA 

spacer length: 39 repeater length: 37
40104   650114 GTCTCAGAGGAACATCCACGAAAACAAGGATTGAAAC CAGTAAATGGATATTCCCCGCAATTACGCAGAGA 

spacer length: 34 repeater length: 37
40105   650186 GTCTCAGAGGAACATCCACGAAAACAAGGATTGAAAC CGAACGAGCGCGACCTTTCCGCGCTCGACGAGC 

spacer length: 33 repeater length: 37
40106   650257 GTCTCAGAGGAACATCCACGAAAACAAGGATTGAAAC ATCTCTGCTTGGATCTCAGGTTTTTCCAAGAGTTCA 

spacer length: 36 repeater length: 37
40107   650331 GTCTCAGAGGAACATCCACGAAAACAAGGATTGAAAC CCAACACCGCGATCGCTCTGCAGGGGCACTACGACG 

spacer length: 36 repeater length: 37
40108   650405 GTCTCAGAGGAACATCCACGAAAACAAGGATTGAAAC CACAGTTGGACGGCACGGGGCATGTCAAGGTCGTCG 

spacer length: 36 repeater length: 37
40109   650479 GTCTCAGAGGAACATCCACGAAAACAAGGATTGAAAC GGTAAGCCGGGAAACGTACGATAAAGTGAAGGCAT 

spacer length: 35 repeater length: 37
40110   650552 GTCTCAGAGGAACATCCACGAAAACAAGGATTGAAAC CCAGGAGTACCTATTTCGAGCGAATCCGGGTCTT 

spacer length: 34 repeater length: 37
40111   650624 GTCTCAGAGGAACATCCACGAAAACAAGGATTGAAAC ATACAAATCTATTGTATCTATGCGTATCCAATGCGC 

spacer length: 36 repeater length: 37
40112   650698 GTCTCAGAGGAACATCCACGAAAACAAGGATTGAAAC CCACCGGATGATAACGTATCTGAACCAGCCTCCTG 

spacer length: 35 repeater length: 37
40113   650771 GTCTCAGAGGAACATCCACGAAAACAAGGATTGAAAC CGGGAGGCCGGGGTGTTCGCGGTCACGCGCTC spacer 

length: 32 repeater length: 37
40114   650841 GTCTCAGAGGAACATCCACGAAAACAAGGATTGAAAC ACGAGCAGCCGCAAGAGGTCAAGTCGCACTGACAA 



spacer length: 35 repeater length: 37
40115   650914 GTCTCAGAGGAACATCCACGAAAACAAGGATTGAAAC GACTCATACGGTATTTTCAGAACGATTGTGCCACTCA 

spacer length: 37 repeater length: 37
40116   650989 GTCTCAGAGGAACATCCACGAAAACAAGGATTGAAAC ATTTTCCGGATCGTTGCAACGAACGGCATGTGGTC 

spacer length: 35 repeater length: 37
40117   651062 GTCTCAGAGGAACATCCACGAAAACAAGGATTGAAAC TCTGGCTCTTGTCGATCTGCTCGATCGTCTTGATCC 

spacer length: 36 repeater length: 37
40118   651136 GTCTCAGAGGAACATCCACGAAAACAAGGATTGAAAC ACGCTGACGTGGTAGATCGGGGTGTCCGCCCGGACC 

spacer length: 36 repeater length: 37
40119   651210 GTCTCAGAGGAACATCCACGAAAACAAGGATTGAAAC CACGGTACATCGGCGTGCCGGTCCGTCCAGGTCTTGAC 

spacer length: 38 repeater length: 37
40120   651286 GTCTCAGAGGAACATCCACGAAAACAAGGATTGAAAC AGGTGGTCCCATCATCCACCTCGACCCGGGCAACC 

spacer length: 35 repeater length: 37
40121   651359 GTCTCAGAGGAACATCCACGAAAACAAGGATTGAAAC CAAAGGTAATCAACATTCCCACGCAGGGATCAACAC 

spacer length: 36 repeater length: 37
40122   651433 GTCTCAGAGGAACATCCACGAAAACAAGGATTGAAAC TTGAGTACATCACCAACACCCCACTTCTTACCATCA 

spacer length: 36 repeater length: 37
40123   651507 GTCTCAGAGGAACATCCACGAAAACAAGGATTGAAAC CTGAAATGCGTCAACTCGTCGAACGCAATCAGGC 

spacer length: 34 repeater length: 37
40124   651579 GTCTCAGAGGAACATCCACGAAAACAAGGATTGAAAC CGCTTTATCGCGTTCCCGTGCTCCGGAGTACTGCC 

spacer length: 35 repeater length: 37
40125   651652 GTCTCAGAGGAACATCCACGAAAACAAGGATTGAAAC ACCAGGCCATCCACTGCTCGTGCTCCAGGGCCGCT 

spacer length: 35 repeater length: 37
40126   651725 GTCTCAGAGGAACATCCACGAAAACAAGGATTGAAAC CTCCTGCAACCCGAGCATATCACTGTAGTACTTCG 

spacer length: 35 repeater length: 37
40127   651798 GTCTCAGAGGAACATCCACGAAAACAAGGATTGAAAC TCAAACCAGGCGACGATCTCTTTTGCCGAGTGGTTC 

spacer length: 36 repeater length: 37
40128   651872 GTCTCAGAGGAACATCCACGAAAACAAGGATTGAAAC ATCGGGCCGACGGTCGTGAACTCGTTCTTCGCCTC 

spacer length: 35 repeater length: 37
40129   651945 GTCTCAGAGGAACATCCACGAAAACAAGGATTGAAAC TCCATCATCGGCCCCCTGCCCCTCCAGGGCGTCGA 

spacer length: 35 repeater length: 37
40130   652018 GTCTCAGAGGAACATCCACGAAAACAAGGATTGAAAC CACGATCCGAGCCGGATCGCGTCTTCTCTCTTGAC 

spacer length: 35 repeater length: 37
40131   652091 GTCTCAGAGGAACATCCACGAAAACAAGGATTGAAAC TTTAGTTCACATCTGTAATAATCCTTTTCTTCAAACAGT 

spacer length: 39 repeater length: 37
40132   652168 GTCTCAGAGGAACATCCACGAAAACAAGGATTGAAAC CCTCCGGCCAGGGGGGTGCTGGCGGCCACGAAGAGAC 

spacer length: 37 repeater length: 37
40133   652243 GTCTCAGAGGAACATCCACGAAAACAAGGATTGAAAC GCGGTTCCTGCGACAAAGAAGTAGCCCAGGGACCCGG 

spacer length: 37 repeater length: 37
40134   652318 GTCTCAGAGGAACATCCACGAAAACAAGGATTGAAAC CGGACCTGCTCTCATCGATGCATGGGGCATTGGTCG 

spacer length: 36 repeater length: 37
40135   652392 GTCTCAGAGGAACATCCACGAAAACAAGGATTGAAAC CCATTAATATAGTCATCTATTTGTATCTCACGTGG 

spacer length: 35 repeater length: 37
40136   652465 GTCTCAGAGGAACATCCACGAAAACAAGGATTGAAAC ATCACCCCGTTCTTCCCCGGGGCACTGGGCAGGAA 

spacer length: 35 repeater length: 37
40137   652538 GTCTCAGAGGAACATCCACGAAAACAAGGATTGAAAC AGGTCGGCGAGGATCTCTTCCTGGCGAAACTCTCC 

spacer length: 35 repeater length: 37
40138   652611 GTCTCAGAGGAACATCCACGAAAACAAGGATTGAAAC AGTATTTTCCCCCCCGAACATTGTTCCCGTGAAGC 

spacer length: 35 repeater length: 37
40139   652684 GTCTCAGAGGAACATCCACGAAAACAAGGATTGAAAC TGCGGGCAGAACGTCGCCCACCCATCCCGCCAGGC 

spacer length: 35 repeater length: 37
40140   652757 GTCTCAGAGGAACATCCACGAAAACAAGGATTGAAAC CTCGCGTCGAACTGACAGGCGAGATACTTGTCG 

spacer length: 33 repeater length: 37
40141   652828 GTCTCAGAGGAACATCCACGAAAACAAGGATTGAAAC GATGAACAGCACGGACGCCACCTGGATACCGTTCCG 

spacer length: 36 repeater length: 37
40142   652902 GTCTCAGAGGAACATCCACGAAAACAAGGATTGAAAC ATGACTCTCCTACATCATAACGCGCGGTTCTTGAA 

spacer length: 35 repeater length: 37
40143   652975 GTCTCAGAGGAACATCCACGAAAACAAGGATTGAAAC TCCAGCATCAGGCCTCCTCCTCCTCTTCGACCTCG 

spacer length: 35 repeater length: 37
40144   653048 GTCTCAGAGGAACATCCACGAAAACAAGGATTGAAAC GCCCCACTCAGGTTGGCCCCACCCAGGTCGGCCCCAC 

spacer length: 37 repeater length: 37
40145   653123 GTCTCAGAGGAACATCCACGAAAACAAGGATTGAAAC CCGTAGCGCTGCGCCCCCATGATCTCTGTCCGGGC 

spacer length: 35 repeater length: 37
40146   653196 GTCTCAGAGGAACATCCACGAAAACAAGGATTGAAAC CTCTGGAAGAGCATCGAGAGTTTCGCCTGACTCAC 

spacer length: 35 repeater length: 37
40147   653269 GTCTCAGAGGAACATCCACGAAAACAAGGATTGAAAC TGCGGGCAGATCGTCACCCACCCGTCCCGCCAGGC 

spacer length: 35 repeater length: 37
40148   653342 GTCTCAGAGGAACATCCACGAAAACAAGGATTGAAAC CAAAACCGATCCAGCCCGAACTTATCCGCAAA spacer 

length: 32 repeater length: 37
40149   653412 GTCTCAGAGGAACATCCACGAAAACAAGGATTGAAAC CGGCAGAGGAAGTCCAGGTGGCGGGCCGGCTTCC 

spacer length: 34 repeater length: 37



40150   653484 GTCTCAGAGGAACATCCACGAAAACAAGGATTGAAAC TGAGTCAGGGCGATCGTCATCGCACCATGCCACCACC 
spacer length: 37 repeater length: 37

40151   653559 GTCTCAGAGGAACATCCACGAAAACAAGGATTGAAAC AGGACGGCGTTCATCGTGCAGAACGTGAAGGCCC 
spacer length: 34 repeater length: 37

40152   653631 GTCTCAGAGGAACATCCACGAAAACAAGGATTGAAAC CAAATCTGAAAATCTACCAGAAGGCCCGGGACCTGG 
spacer length: 36 repeater length: 37

40153   653705 GTCTCAGAGGAACATCCACGAAAACAAGGATTGAAAC GCTCCATGACCGCATCAGCCGAGGCCCCATGCAT 
spacer length: 34 repeater length: 37

40154   653777 GTCTCAGAGGAACATCCACGAAAACAAGGATTGAAAC CTAACCGGTATGACTGACCCATCCCCGACGCTCGG 
spacer length: 35 repeater length: 37

40155   653850 GTCTCAGAGGAACATCCACGAAAACAAGGATTGAAAC AGGTACTCGTCTGGCTGGCGCTCGAACCTACAGAGT 
spacer length: 36 repeater length: 37

40156   653924 GTCTCAGAGGAACATCCACGAAAACAAGGATTGAAAC TGATTACAGATTATCGGATTGTCGTACCGACAAAA 
spacer length: 35 repeater length: 37

40157   653997 GTCTCAGAGGAACATCCACGAAAACAAGGATTGAAAC TCAATGAGCGTTACGCCGATATCCTCCCAGACATC 
spacer length: 35 repeater length: 37

40158   654070 GTCTCAGAGGAACATCCACGAAAACAAGGATTGAAAC AAAAAGTCGGTCCAACTCGTCCATCGATGGGCGCA 
spacer length: 35 repeater length: 37

40159   654143 GTCTCAGAGGAACATCCACGAAAACAAGGATTGAAAC ATCTCGGCGTCGGTCATCTCGTCCCGAATCGCCCG 
spacer length: 35 repeater length: 37

40160   654216 GTCTCAGAGGAACATCCACGAAAACAAGGATTGAAAC CAAGGCGCGGCCATTCTTTCCGCAGCAGCCGACCAA 
spacer length: 36 repeater length: 37

40161   654290 GTCTCAGAGGAACATCCACGAAAACAAGGATTGAAAC TTCTTGAGCATCCACTCCCGGGTTCGTGTCGGC 
spacer length: 33 repeater length: 37

40162   654361 GTCTCAGAGGAACATCCACGAAAACAAGGATTGAAAC TCGTACGCGTTTCAGACCCCCGATCCCGACCGAA 
spacer length: 34 repeater length: 37

40163   654433 GTCTCAGAGGAACATCCACGAAAACAAGGATTGAAAC CCTTCGGAGCTAGAAGCAGCCTATGTCTATACCT 
spacer length: 34 repeater length: 37

40164   654505 GTCTCAGAGGAACATCCACGAAAACAAGGATTGAAAC TCCGCGTCACCCTGAATGGATGCGAGCGCCTGGTC 
spacer length: 35 repeater length: 37

40165   654578 GTCTCAGAGGAACATCCACGAAAACAAGGATTGAAAC TTTTCATCATCGGTCAACCGGTTTTCCAGTCGC 
spacer length: 33 repeater length: 37

40166   654649 GTCTCAGAGGAACATCCACGAAAACAAGGATTGAAAC GAAAGGGGGATTCGAACTTGGAGTCCTGATGCGCC 
spacer length: 35 repeater length: 37

40167   654722 GTCTCAGAGGAACATCCACGAAAACAAGGATTGAAAC CAGAACTCGGCGAGGACCGACGGCGGCAGGTCACGG 
spacer length: 36 repeater length: 37

40168   654796 GTCTCAGAGGAACATCCACGAAAACAAGGATTGAAAC AGTACAGTAAACTCACTAACTCACTAAGGAAAAT 
spacer length: 34 repeater length: 37

40169   654868 GTCTCAGAGGAACATCCACGAAAACAAGGATTGAAAC TCCGCGTACGTCTCGTCGGCAGAAGGGGTCAGTCTT 
spacer length: 36 repeater length: 37

40170   654942 GTCTCAGAGGAACATCCACGAAAACAAGGATTGAAAC CCGTGTACTCCTGCACAGAGCACCTGGATTGTAT 
spacer length: 34 repeater length: 37

40171   655014 GTCTCAGAGGAACATCCACGAAAACAAGGATTGAAAC ACGTCGATTTCAAATAACGCTGATGCTCCTCTAGA 
spacer length: 35 repeater length: 37

40172   655087 GTCTCAGAGGAACATCCACGAAAACAAGGATTGAAAC AAAGTCTCCCCGACCACAATATACGCTTTGCCGTCGT 
spacer length: 37 repeater length: 37

40173   655162 GTCTCAGAGGAACATCCACGAAAACAAGGATTGAAAC GAGATCCCGCCGGTCAAGAAACCGTTCCTCCAGTT 
spacer length: 35 repeater length: 37

40174   655235 GTCTCAGAGGAACATCCACGAAAACAAGGATTGAAAC CGAACCAGACCGTTCTCGCCGGCAGCGCGGCATCT 
spacer length: 35 repeater length: 37

40175   655308 GTCTCAGAGGAACATCCACGAAAACAAGGATTGAAAC CCAGTCGAACCCTTCGCAGAGGCAATCGATGACT 
spacer length: 34 repeater length: 37

40176   655380 GTCTCAGAGGAACATCCACGAAAACAAGGATTGAAAC TAGAACTCGGTCTGGATCAGGGTCGTGCCCTCAAT 
spacer length: 35 repeater length: 37

40177   655453 GTCTCAGAGGAACATCCACGAAAACAAGGATTGAAAC TCCAACTACCAGGAGCAGGACGGCGGGCTGCTCAT 
spacer length: 35 repeater length: 37

40178   655526 GTCTCAGAGGAACATCCACGAAAACAAGGATTGAAAC CTCTACCGGGAGGCATTCCCGGCTTCGGGGAGGTC 
spacer length: 35 repeater length: 37

40179   655599 GTCTCAGAGGAACATCCACGAAAACAAGGATTGAAAC ACTGACCAGGAGATCGCCGATCATCTCGGAGTCGC 
spacer length: 35 repeater length: 37

40180   655672 GTCTCAGAGGAACATCCACGAAAACAAGGATTGAAAC ACATGATCCTGACCTACAAACTCCGGCACAACCGTG 
spacer length: 36 repeater length: 37

40181   655746 GTCTCAGAGGAACATCCACGAAAACAAGGATTGAAAC TCAGGAGATAAAGGGGTGGCTTGCCCAGGTGCTGCC 
spacer length: 36 repeater length: 37

40182   655820 GTCTCAGAGGAACATCCACGAAAACAAGGATTGAAAC TCAGGGACGGGTCCAGACGTGGAACCAGATGTT 
spacer length: 33 repeater length: 37

40183   655891 GTCTCAGAGGAACATCCACGAAAACAAGGATTGAAAC TTCGCCACGGTCTCCCTCCTGCAGGGCTTGTGCGATC 
spacer length: 37 repeater length: 37

40184   655966 GTCTCAGAGGAACATCCACGAAAACAAGGATTGAAAC ACCAGGCACCAGACCAGGAGTCCGCCTCCGATAACG 
spacer length: 36 repeater length: 37

40185   656040 GTCTCAGAGGAACATCCACGAAAACAAGGATTGAAAC CCTCGGGTACGGCGGGTGGCGCTACGGTCAGTAT 



spacer length: 34 repeater length: 37
40186   656112 GTCTCAGAGGAACATCCACGAAAACAAGGATTGAAAC CAACGCCAACCGGGCTATGGTCATGGACATCCCCT 

spacer length: 35 repeater length: 37
40187   656185 GTCTCAGAGGAACATCCACGAAAACAAGGATTGAAAC GACATCGCGGTCATAGGATCGTCCGCCATGCAGAAA 

spacer length: 36 repeater length: 37
40188   656259 GTCTCAGAGGAACATCCACGAAAACAAGGATTGAAAC TCCGCCTCCTCGATCTTCAGAGCCAGCCCCTCGAT 

spacer length: 35 repeater length: 37
40189   656332 GTCTCAGAGGAACATCCACGAAAACAAGGATTGAAAC AGGTAGAATGTCTTGTTCGGCCCCATATGCATGC 

spacer length: 34 repeater length: 37
40190   656404 GTCTCAGAGGAACATCCACGAAAACAAGGATTGAAAC ACACAAGAACGGTAGTGCGACACCGGCGACGCAC
40191   
40192   
40193   GCA_900083515.1_ASM90008351v1_genomic.fna(findCrispr):
40194   START       REPEAT                           

SPACER                                             
40195   crispr 1
40196   1560057 GCTTCAATAGAGCCATGATTATTCAATCATGGAAAC CAAGAAGTGGAGGGACATGTCGCCGCAGCAAAGAAA 

spacer length: 36 repeater length: 36
40197   1560130 GCTTCAATAGAGCCATGATTATTCAATCATGGAAAC TCTTTAACTTTTCAGGCTTCAAGTACGGGATACAAC 

spacer length: 36 repeater length: 36
40198   1560203 GCTTCAATAGAGCCATGATTATTCAATCATGGAAAC CACCAGTAGCATTCTTTGTTACTGTTGAAGGGAAAT 

spacer length: 36 repeater length: 36
40199   1560276 GCTTCAATAGAGCCATGATTATTCAATCATGGAAAC CTTCACTCAGGGAGGGGACATTAAGGTCTCTGTCC 

spacer length: 35 repeater length: 36
40200   1560348 GCTTCAATAGAGCCATGATTATTCAATCATGGAAAC ACCCCAGACCTCTTCGCTTTCTTTCTGTGAGAGAT 

spacer length: 35 repeater length: 36
40201   1560420 GCTTCAATAGAGCCATGATTATTCAATCATGGAAAC GGCGTCAGATTCATCCAATGCCATCACCAGATCTGT 

spacer length: 36 repeater length: 36
40202   1560493 GCTTCAATAGAGCCATGATTATTCAATCATGGAAAC TTTCTCCACCAACCTGCAACCAGAAGGAGGAATTTG 

spacer length: 36 repeater length: 36
40203   1560566 GCTTCAATAGAGCCATGATTATTCAATCATGGAAAC AAGTCATTGTTATTGTTCCTATCCCAGAAACTCCTC 

spacer length: 36 repeater length: 36
40204   1560639 GCTTCAATAGAGCCATGATTATTCAATCATGGAAAC GTTGTTTTACCGGCTTTTGAGAAAAATCCAGACATGG 

spacer length: 37 repeater length: 36
40205   1560713 GCTTCAATAGAGCCATGATTATTCAATCATGGAAAC TATAGTTTTTTTTCAAAATATTTTAGTAGTAGTAG 

spacer length: 35 repeater length: 36
40206   1560785 GCTTCAATAGAGCCATGATTATTCAATCATGGAAAC TCATATCACTGATGACAAAATATGTCAATCGAATGA 

spacer length: 36 repeater length: 36
40207   1560858 GCTTCAATAGAGCCATGATTATTCAATCATGGAAAC AATGGAAATTTGATGGTGATTTTTGTTGTAAACAGTT 

spacer length: 37 repeater length: 36
40208   1560932 GCTTCAATAGAGCCATGATTATTCAATCATGGAAAC AAAGAGGACTATGCCAAATACTATTATCCAGTTTGCAG 

spacer length: 38 repeater length: 36
40209   1561007 GCTTCAATAGAGCCATGATTATTCAATCATGGAAAC ATAAAGGAATTCTTCCTTGAAGATGGTTGGATTGTTA 

spacer length: 37 repeater length: 36
40210   1561081 GCTTCAATAGAGCCATGATTATTCAATCATGGAAAC GTGAATTTTCTTTTATTTCAGGATATCGATGTAT 

spacer length: 34 repeater length: 36
40211   1561152 GCTTCAATAGAGCCATGATTATTCAATCATGGAAAC GGTTGCTGCACATTGAGGTATGTATGAAGACCTTG 

spacer length: 35 repeater length: 36
40212   1561224 GCTTCAATAGAGCCATGATTATTCAATCATGGAAAC TCTTATCATGTGAGCATCAGCCATACTGTAAGATTG 

spacer length: 36 repeater length: 36
40213   1561297 GCTTCAATAGAGCCATGATTATTCAATCATGGAAAC ATAGTTGATATTTACCAAATGTAAGGGGATTGAAAAC 

spacer length: 37 repeater length: 36
40214   1561371 GCTTCAATAGAGCCATGATTATTCAATCATGGAAAC TTTGTAATGAAGTCATGCCATCGTATCAGGTAAG 

spacer length: 34 repeater length: 36
40215   1561442 GCTTCAATAGAGCCATGATTATTCAATCATGGAAAC AACATAGGGAAAACAAGCGATTCTATTGATTTATAT 

spacer length: 36 repeater length: 36
40216   1561515 GCTTCAATAGAGCCATGATTATTCAATCATGGAAAC TTGGGCTCTATGGAAACACTGGCACAATGCATATAA 

spacer length: 36 repeater length: 36
40217   1561588 GCTTCAATAGAGCCATGATTATTCAATCATGGAAAC CCGGACTAAGTACCACATACAAAGACCCAATAACCG 

spacer length: 36 repeater length: 36
40218   1561661 GCTTCAATAGAGCCATGATTATTCAATCATGGAAAC TAAGGAATTATCTTGAGTATTTTATCCAGATTTTCTT 

spacer length: 37 repeater length: 36
40219   1561735 GCTTCAATAGAGCCATGATTATTCAATCATGGAAAC CACCTCCAAGGTTTTCTGGGTTGGCTCCCTTTTACT 

spacer length: 36 repeater length: 36
40220   1561808 GCTTCAATAGAGCCATGATTATTCAATCATGGAAAC ATCGTGAATGATTACATACACTGAATCTGTACCAGA 

spacer length: 36 repeater length: 36
40221   1561881 GCTTCAATAGAGCCATGATTATTCAATCATGGAAAC CCTGTATCGGCAGGATTTACTGAGGATGATACTGA 

spacer length: 35 repeater length: 36
40222   1561953 GCTTCAATAGAGCCATGATTATTCAATCATGGAAAC AGTTACTGGTAAGAATGTCAATGCAATCGTCAATT 

spacer length: 35 repeater length: 36
40223   1562025 GCTTCAATAGAGCCATGATTATTCAATCATGGAAAC TTGTTCAGCTCTGCCACCGTCATGTTCGTCTCGACA 



spacer length: 36 repeater length: 36
40224   1562098 GCTTCAATAGAGCCATGATTATTCAATCATGGAAAC CCCAGTACTGAGGACGAGAACTGCACGCTCAGGGGA 

spacer length: 36 repeater length: 36
40225   1562171 GCTTCAATAGAGCCATGATTATTCAATCATGGAAAC TACGAGATTGCATAAGGTTCCTGAAAGGTGTGATCA 

spacer length: 36 repeater length: 36
40226   1562244 GCTTCAATAGAGCCATGATTATTCAATCATGGAAAC AGATCTATGAACTAAATGGACTTCCGGTGCCTGATCC 

spacer length: 37 repeater length: 36
40227   1562318 GCTTCAATAGAGCCATGATTATTCAATCATGGAAAC GTTCTTCCCCTGATGAGAAAGTCAGGAGAGCTGTGGA 

spacer length: 37 repeater length: 36
40228   1562392 GCTTCAATAGAGCCATGATTATTCAATCATGGAAAC AGTATGGGATAGGGTGCGACAGCCATGATATCATGC 

spacer length: 36 repeater length: 36
40229   1562465 GCTTCAATAGAGCCATGATTATTCAATCATGGAAAC CCTCCGTGGAAAGTCTTGCAAGTTTTAACGCAATCA 

spacer length: 36 repeater length: 36
40230   1562538 GCTTCAATAGAGCCATGATTATTCAATCATGGAAAC TGCCACACCAATTTCGTGTCGTACAGATGAAATTTCTT 

spacer length: 38 repeater length: 36
40231   1562613 GCTTCAATAGAGCCATGATTATTCAATCATGGAAAC GTTACCATAAGAGCATTGACAAAGTATGGGTCGAG 

spacer length: 35 repeater length: 36
40232   1562685 GCTTCAATAGAGCCATGATTATTCAATCATGGAAAC TTCTATAGATGAAGCATGTTTTTCAACACCATTA 

spacer length: 34 repeater length: 36
40233   1562756 GCTTCAATAGAGCCATGATTATTCAATCATGGAAAC AAGTTATCCGAGTAAGCCTGTTCCACCGTTTACAGC 

spacer length: 36 repeater length: 36
40234   1562829 GCTTCAATAGAGCCATGATTATTCAATCATGGAAAC GTGTGATACAAGTCGGAGTGCTAATGAAAATGTGGC 

spacer length: 36 repeater length: 36
40235   1562902 GCTTCAATAGAGCCATGATTATTCAATCATGGAAAC GATCTGGAATATGAATGTTGTAAACTGGAAAAGCTG 

spacer length: 36 repeater length: 36
40236   1562975 GCTTCAATAGAGCCATGATTATTCAATCATGGAAAC TTTTTAAAATGAATAGTAGATATAATAGTTTTGAG 

spacer length: 35 repeater length: 36
40237   1563047 GCTTCAATAGAGCCATGATTATTCAATCATGGAAAC AATCATTCAAAAAATAAGGAGGAATTGAAGAAAT 

spacer length: 34 repeater length: 36
40238   1563118 GCTTCAATAGAGCCATGATTATTCAATCATGGAAAC AAGATAACAGTAAAGTCATTTATCCAGACTATAAA 

spacer length: 35 repeater length: 36
40239   1563190 GCTTCAATAGAGCCATGATTATTCAATCATGGAAAC CATCGACAATAAGCAACAGCCATGCGATATACACCC 

spacer length: 36 repeater length: 36
40240   1563263 GCTTCAATAGAGCCATGATTATTCAATCATGGAAAC CATTCCAGAAATGCCTTTAAGGGAAACAAACATCAA 

spacer length: 36 repeater length: 36
40241   1563336 GCTTCAATAGAGCCATGATTATTCAATCATGGAAAC AATAAAGGAGTTTAAAGGCATGGATACCAGAACCATA 

spacer length: 37 repeater length: 36
40242   1563410 GCTTCAATAGAGCCATGATTATTCAATCATGGAAAC TCCTCAAAAACATACTAGACCGGGAAATGACAGAA 

spacer length: 35 repeater length: 36
40243   1563482 GCTTCAATAGAGCCATGATTATTCAATCATGGAAAC AGAAAACTCGCAGAGGAACTCCCACAGGAAGAGGAA 

spacer length: 36 repeater length: 36
40244   1563555 GCTTCAATAGAGCCATGATTATTCAATCATGGAAAC CAGATTGTGAATTCACAGCTCCACATTCAGGGCATT 

spacer length: 36 repeater length: 36
40245   1563628 GCTTCAATAGAGCCATGATTATTCAATCATGGAAAC ACCATACTGGGCCGTTGTTCACGGGATTTCTTCTG 

spacer length: 35 repeater length: 36
40246   1563700 GCTTCAATAGAGCCATGATTATTCAATCATGGAAAC AGCAGACCTGATAATAGAAAATAAAAAAATCGAACT 

spacer length: 36 repeater length: 36
40247   1563773 GCTTCAATAGAGCCATGATTATTCAATCATGGAAAC AACACTCCTACGGAAAATAGAAGATACCTTCAATCCC 

spacer length: 37 repeater length: 36
40248   1563847 GCTTCAATAGAGCCATGATTATTCAATCATGGAAAC ATAAAGGAGATCGAACAAACAAGGAAGGCGAAACAA 

spacer length: 36 repeater length: 36
40249   1563920 GCTTCAATAGAGCCATGATTATTCAATCATGGAAAC TCGATGGTACTGGAAGTTCAATACACAGCAAACCAAT 

spacer length: 37 repeater length: 36
40250   1563994 GCTTCAATAGAGCCATGATTATTCAATCATGGAAAC TGGACAGATGCAGATCATCCAGATCAGGGCCTAGA 

spacer length: 35 repeater length: 36
40251   1564066 GCTTCAATAGAGCCATGATTATTCAATCATGGAAAC CAGATCTCCCATGAGTTTGTCTGACTGTTCAGGTG 

spacer length: 35 repeater length: 36
40252   1564138 GCTTCAATAGAGCCATGATTATTCAATCATGGAAAC TATATGACTAGTATTTGTATAAAGTTTACTTTTGC
40253   
40254   
40255   GCA_900090055.1_C.divulgatum_PM4_genomic.fna(findCrispr):
40256   START       REPEAT                           

SPACER                                             
40257   crispr 1
40258   1529370 ATTGTTAGAATACCTATAAGGACTTGAAAC TGGTATCGTGGACATAGTTGTTGAAGAGGGTTATG spacer 

length: 35 repeater length: 30
40259   1529436 ATTGTTAGAATACCTATAAGGACTTGAAAC TGGTTGCATTTATATTATCTTCGATGTAATTCTGTA spacer 

length: 36 repeater length: 30
40260   1529503 ATTGTTAGAATACCTATAAGGACTTGAAAC CTTCATGACGATCCCTGGAGAATAGGAATTGACCTG spacer 

length: 36 repeater length: 30
40261   1529570 ATTGTTAGAATACCTATAAGGACTTGAAAC TGGTTTTCAGTATTATTTTTTAAAAGGTAGTATAGA spacer 



length: 36 repeater length: 30
40262   1529637 ATTGTTAGAATACCTATAAGGACTTGAAAC TCAAAATTAAAAAGGTGAAATAATAATGACTATTGA spacer 

length: 36 repeater length: 30
40263   1529704 ATTGTTAGAATACCTATAAGGACTTGAAAC TTTTAAATGACGAATTTATGACATATATAGATTCCT spacer 

length: 36 repeater length: 30
40264   1529771 ATTGTTAGAATACCTATAAGGACTTGAAAC TAATCAAATAATAAATAACACCGCTTTAACCGATAC spacer 

length: 36 repeater length: 30
40265   1529838 ATTGTTAGAATACCTATAAGGACTTGAAAC AAATTTCTCCTAAATGATCTATCCTTCCTTCTACCTA spacer 

length: 37 repeater length: 30
40266   1529906 ATTGTTAGAATACCTATAAGGACTTGAAAC ATTTTCCCCTGCTCTAAAGTGAGTCCTGTCTTCTT spacer 

length: 35 repeater length: 30
40267   1529972 ATTGTTAGAATACCTATAAGGACTTGAAAC TTCGATATATTCAACTAATAATACAAATGTATTAAT spacer 

length: 36 repeater length: 30
40268   1530039 ATTGTTAGAATACCTATAAGGACTTGAAAC ACTGAATATGAATTAGAACATTTAGACTTAATGGA spacer 

length: 35 repeater length: 30
40269   1530105 ATTGTTAGAATACCTATAAGGACTTGAAAC AAGGTTTATTTCAGTTTTATTCTAATACGGGATTA spacer 

length: 35 repeater length: 30
40270   1530171 ATTGTTAGAATACCTATAAGGACTTGAAAC GAGAAAAATTCTACATGCTGATTTGCATCAACCTT spacer 

length: 35 repeater length: 30
40271   1530237 ATTGTTAGAATACCTATAAGGACTTGAAAC TTTGAAGAACATGAAATTTAATCCTGATCTTATGA spacer 

length: 35 repeater length: 30
40272   1530303 ATTGTTAGAATACCTATAAGGACTTGAAAC AATAATATATATGTTGAAGATATTATTAAAAATGA spacer 

length: 35 repeater length: 30
40273   1530369 ATTGTTAGAATACCTATAAGGACTTGAAAC AATCGTATTTTATTGAAGGTCAAAGAAAATACGGT spacer 

length: 35 repeater length: 30
40274   1530435 ATTGTTAGAATACCTATAAGGACTTGAAAC TTGAAAAAATATCAAAACAAATATCCTAAAAATAA spacer 

length: 35 repeater length: 30
40275   1530501 ATTGTTAGAATACCTATAAGGACTTGAAAC GACGATATCATTTTCGATCAGGTAGTCAAGATATC spacer 

length: 35 repeater length: 30
40276   1530567 ATTGTTAGAATACCTATAAGGACTTGAAAC ACAAAGTTCTATGTCAGAAAGGATCTGTCAGATGC spacer 

length: 35 repeater length: 30
40277   1530633 ATTGTTAGAATACCTATAAGGACTTGAAAC TTTGCAATTGGATACAGTGCAAGAATATGGGAAGAA spacer 

length: 36 repeater length: 30
40278   1530700 ATTGTTAGAATACCTATAAGGACTTGAAAC GTGATATCTATTTTGGGATGAGTGTTAGAAAGGAT spacer 

length: 35 repeater length: 30
40279   1530766 ATTGTTAGAATACCTATAAGGACTTGAAAC TTATGAAATCTTATCATATGGCTATCAGCCATACT spacer 

length: 35 repeater length: 30
40280   1530832 ATTGTTAGAATACCTATAAGGACTTGAAAC AAAAGCCAAAGGTGAAGAAGTGAACGTAACATTTCG spacer 

length: 36 repeater length: 30
40281   1530899 ATTGTTAGAATACCTATAAGGACTTGAAAC GAGTTATAAACAAATCCGATATTGCCTATTTGGAAA spacer 

length: 36 repeater length: 30
40282   1530966 ATTGTTAGAATACCTATAAGGACTTGAAAC TCCTCTATATACTTGGATTCTTTGATCTTGCAGCAC spacer 

length: 36 repeater length: 30
40283   1531033 ATTGTTAGAATACCTATAAGGACTTGAAAC GAATATTCAGGATCTTCAAACGGTAGCTTCATCTTC spacer 

length: 36 repeater length: 30
40284   1531100 ATTGTTAGAATACCTATAAGGACTTGAAAC CCATATTTGGTATTTGGTGTTATAGAGAAATATATT spacer 

length: 36 repeater length: 30
40285   1531167 ATTGTTAGAATACCTATAAGGACTTGAAAC AAGACAATGAGCCTATTATCAAAAAGGTGAAATAATA spacer 

length: 37 repeater length: 30
40286   1531235 ATTGTTAGAATACCTATAAGGACTTGAAAC TTCGATATATTCAACTAATAATACAAATATAATTAT spacer 

length: 36 repeater length: 30
40287   1531302 ATTGTTAGAATACCTATAAGGACTTGAAAC CGGTAATTTAGGATCAGGTAAATCCTTTAGTATT spacer 

length: 34 repeater length: 30
40288   1531367 ATTGTTAGAATACCTATAAGGACTTGAAAC TAATTATATCGTTAATGTTGAATATTGGAAAAATTC spacer 

length: 36 repeater length: 30
40289   1531434 ATTGTTAGAATACCTATAAGGACTTGAAAC AAAAAATTCCTAATGATAAGAATGAGATTGTGATT spacer 

length: 35 repeater length: 30
40290   1531500 ATTGTTAGAATACCTATAAGGACTTGAAAC CGACACTATAGGATATGCTAATAACCATAATTTAT spacer 

length: 35 repeater length: 30
40291   1531566 ATTGTTAGAATACCTATAAGGACTTGAAAC CATCATCAGTAATAATTTCACAATCTACAAATAAT spacer 

length: 35 repeater length: 30
40292   1531632 ATTGTTAGAATACCTATAAGGACTTGAAAC TTTTCAATCCTTCTTTACTGGGGCATTGGTTTCATAA spacer 

length: 37 repeater length: 30
40293   1531700 ATTGTTAGAATACCTATAAGGACTTGAAAC TATCTCCATGAAACAATCTTTAGTTAAGCGGGAAAA spacer 

length: 36 repeater length: 30
40294   1531767 ATTGTTAGAATACCTATAAGGACTTGAAAC AAGTAGCTATGGCTTTGATATTGGCTTTAGTAGTG spacer 

length: 35 repeater length: 30
40295   1531833 ATTGTTAGAATACCTATAAGGACTTGAAAC TAACATCGATAACATATTCAAATGGAAATTTAATAA spacer 

length: 36 repeater length: 30
40296   1531900 ATTGTTAGAATACCTATAAGGACTTGAAAC CCGTTCAGGACATTTTCGACGTAACGAAATCTAAT spacer 

length: 35 repeater length: 30



40297   1531966 ATTGTTAGAATACCTATAAGGACTTGAAAC ACAAAAAAGGTAAAGGAAAGAAAATAACACGAGCCAA spacer 
length: 37 repeater length: 30

40298   1532034 ATTGTTAGAATACCTATAAGGACTTGAAAC CTATAACGGTGATCTTACAATAACAAATACAACAA spacer 
length: 35 repeater length: 30

40299   1532100 ATTGTTAGAATACCTATAAGGACTTGAAAC TTGTGTCAAAAATAAAAACGATTTAAAAGAAATAT spacer 
length: 35 repeater length: 30

40300   1532166 ATTGTTAGAATACCTATAAGGACTTGAAAC ATATGTTCATAACCAATCTAATAATAATAGGATTGA spacer 
length: 36 repeater length: 30

40301   1532233 ATTGTTAGAATACCTATAAGGACTTGAAAC TACCTCCCACTGGATACTCCCAACCGGATATATAT spacer 
length: 35 repeater length: 30

40302   1532299 ATTGTTAGAATACCTATAAGGACTTGAAAC TGGTTCCCGCTACCGCCGTTCCCTCTAATACCCCGA spacer 
length: 36 repeater length: 30

40303   1532366 ATTGTTAGAATACCTATAAGGACTTGAAAC AAATGAGTGAAGAAGTAAACATGAGTGAAGAAGTTA spacer 
length: 36 repeater length: 30

40304   1532433 ATTGTTAGAATACCTATAAGGACTTGAAAC TTAGAATAATAATTACCAAACCCTAAGTTTTGAACC spacer 
length: 36 repeater length: 30

40305   1532500 ATTGTTAGAATACCTATAAGGACTTGAAAC AAGGTGATAAAATATGACTATGTTAGACGAATTAGTA spacer 
length: 37 repeater length: 30

40306   1532568 ATTGTTAGAATACCTATAAGGACTTGAAAC TGACGAATTGGTTTTAGAAATGCAGGACGGGGAAAT spacer 
length: 36 repeater length: 30

40307   1532635 ATTGTTAGAATACCTATAAGGACTTGAAAC ATATTATTATGTAACGAATTAGAATTATTACTTAC spacer 
length: 35 repeater length: 30

40308   1532701 ATTGTTAGAATACCTATAAGGACTTGAAAC AGACCATAAGAGATCAACTGCAAAGACAACTCGTTA spacer 
length: 36 repeater length: 30

40309   1532768 ATTGTTAGAATACCTATAAGGACTTGAAAC TCCTGACCTGTAAACTGAATCTCTAAGGGATAATC spacer 
length: 35 repeater length: 30

40310   1532834 ATTGTTAGAATACCTATAAGGACTTGAAAC ATTACAACTAAATCTGTATCCATAATAAATCACT spacer 
length: 34 repeater length: 30

40311   1532899 ATTGTTAGAATACCTATAAGGACTTGAAAC CATTGCAGGGCTAACAGGACCCACAATGTCAGGA spacer 
length: 34 repeater length: 30

40312   1532964 ATTGTTAGAATACCTATAAGGACTTGAAAC CATATACAATCCAAACAAAAACAGCACAATTCCAA spacer 
length: 35 repeater length: 30

40313   1533030 ATTGTTAGAATACCTATAAGGACTTGAAAC TGTACCGATTCTTCTTTAGCAAGGACCTTTCCACCC spacer 
length: 36 repeater length: 30

40314   1533097 ATTGTTAGAATACCTATAAGGACTTGAAAC CTAATACATTCCCCCTAATAAACTGTTGCTATACAT spacer 
length: 36 repeater length: 30

40315   1533164 ATTGTTAGAATACCTATAAGGACTTGAAAC TGAGTTGCTGATAGTATCCAGTGCCTGTGGGAGGGC spacer 
length: 36 repeater length: 30

40316   1533231 ATTGTTAGAATACCTATAAGGACTTGAAAC CATTTACAACCCGCACAGGAACGCCACTGTTCCG spacer 
length: 34 repeater length: 30

40317   1533296 ATTGTTAGAATACCTATAAGGACTTGAAAC TGGTTCGGCGACTGAGATGAAAAGAAAACTCAGATCC spacer 
length: 37 repeater length: 30

40318   1533364 ATTGTTAGAATACCTATAAGGACTTGAAAC ATAATCCTTCCGACAAGCGGCCCGACACAGATAAC spacer 
length: 35 repeater length: 30

40319   1533430 ATTGTTAGAATACCTATAAGGACTTGAAAC TTTTTGAACAAACAAAGAAAATATACTGTGAGAT spacer 
length: 34 repeater length: 30

40320   1533495 ATTGTTAGAATACCTATAAGGACTTGAAAC CGATCTAACAGGGCAAGACTGGGCAATCTGGCTAT spacer 
length: 35 repeater length: 30

40321   1533561 ATTGTTAGAATACCTATAAGGACTTGAAAC AAAATAGATAGCCAACTAAACTTGCCAGAAACAAG spacer 
length: 35 repeater length: 30

40322   1533627 ATTGTTAGAATACCTATAAGGACTTGAAAC ACTCCAGAAACCTAGAAAAACCTAGAAGATTCTGG spacer 
length: 35 repeater length: 30

40323   1533693 ATTGTTAGAATACCTATAAGGACTTGAAAC CAATTAGGTTGTTTCCAGTACAATGATCTATGGTTA spacer 
length: 36 repeater length: 30

40324   1533760 ATTGTTAGAATACCTATAAGGACTTGAAAC ATGTGAAACAACTTTCTTTTTCAAAAGAAACAAAAG spacer 
length: 36 repeater length: 30

40325   1533827 ATTGTTAGAATACCTATAAGGACTTGAAAC CAGGGAGAAAAGATTTTGGGCGAAAACTGGACATCA spacer 
length: 36 repeater length: 30

40326   1533894 ATTGTTAGAATACCTATAAGGACTTGAAAC TTGAGATAATGTCCTTCAGATAATCTGTATATATA spacer 
length: 35 repeater length: 30

40327   1533960 ATTGTTAGAATACCTATAAGGACTTGAAAC TTGTCGGTGTGGCAGGAATCATTCTAACTGTAAGG spacer 
length: 35 repeater length: 30

40328   1534026 ATTGTTAGAATACCTATAAGGACTTGAAAC CCGTGTTACCTGCATCGGTGGGGTTCTGGGATGAA spacer 
length: 35 repeater length: 30

40329   1534092 ATTGTTAGAATACCTATAAGGACTTGAAAC AATGGTGAAATTCCGCCTGAAATATTCACAGAGAG spacer 
length: 35 repeater length: 30

40330   1534158 ATTGTTAGAATACCTATAAGGACTTGAAAC AGGGATATTTTATCTTGAGTGCGTGGAGACGGAAAT spacer 
length: 36 repeater length: 30

40331   1534225 ATTGTTAGAATACCTATAAGGACTTGAAAC TTGAATATGAATATGAGTATGCGTAGGTGTAGTAG spacer 
length: 35 repeater length: 30

40332   1534291 ATTGTTAGAATACCTATAAGGACTTGAAAC CTCATTCACCTTCACAGTCATTTTTCATTCACCCA spacer 



length: 35 repeater length: 30
40333   1534357 ATTGTTAGAATACCTATAAGGACTTGAAAC TGAGGTCCATGTGCTGACCTATTCTCTCGTCGTGCT spacer 

length: 36 repeater length: 30
40334   1534424 ATTGTTAGAATACCTATAAGGACTTGAAAC TAATGATTTTTCCTCTAATCCTCTTCCGGTGGGA spacer 

length: 34 repeater length: 30
40335   1534489 ATTGTTAGAATACCTATAAGGACTTGAAAC AACAGTATTCGCCTAAGTCATATAAATTAATTTCTT spacer 

length: 36 repeater length: 30
40336   1534556 ATTGTTAGAATACCTATAAGGACTTGAAAC GAGTGTTACTCTATATTCTCTTTGAATATTAGATAA spacer 

length: 36 repeater length: 30
40337   1534623 ATTGTTAGAATACCTATAAGGACTTGAAAC ACATATAATGGAACTACTGAAAATGGTTCAAGTGGA spacer 

length: 36 repeater length: 30
40338   1534690 ATTGTTAGAATACCTATAAGGACTTGAAAC TACAAAAACAACAAATATATACCACT spacer length: 26 

repeater length: 30
40339   1534747 ATTGTTAGAATACCTATAAGGACTTGAAAC TAGTCAAATTCTTTTTTAAGTATATTTCTTAATTTT spacer 

length: 36 repeater length: 30
40340   1534814 ATTGTTAGAATACCTATAAGGACTTGAAAC CCAATGATGGCAGAGATTTCCTCAAAGAAATAGCGA spacer 

length: 36 repeater length: 30
40341   1534881 ATTGTTAGAATACCTATAAGGACTTGAAAC GCATTTCAGTTGAAATATAATTTAAACCAATACCAT spacer 

length: 36 repeater length: 30
40342   1534948 ATTGTTAGAATACCTATAAGGACTTGAAAC AGATGTAGTTTGACATTCAACGGATTTTTTACAACT spacer 

length: 36 repeater length: 30
40343   1535015 ATTGTTAGAATACCTATAAGGACTTGAAAC TTTTGATTGACTGATTATAACCACCGGAAAGGACT spacer 

length: 35 repeater length: 30
40344   1535081 ATTGTTAGAATACCTATAAGGACTTGAAAC TATCTTTAGACTCGTTATGTTATCGAGGTGTTAAAA spacer 

length: 36 repeater length: 30
40345   1535148 ATTGTTAGAATACCTATAAGGACTTGAAAC TTCATTTAATAAACCTCCCAATCAGTTAATAGTTTA spacer 

length: 36 repeater length: 30
40346   1535215 ATTGTTAGAATACCTATAAGGACTTGAAAC GTGGTAAAGTTCAAGCTTTAAAAAGACTTAATAAAAA spacer 

length: 37 repeater length: 30
40347   1535283 ATTGTTAGAATACCTATAAGGACTTGAAAC TTTTGAGTAAATTACAATTCATAATTTCAGCCATTG spacer 

length: 36 repeater length: 30
40348   1535350 ATTGTTAGAATACCTATAAGGACTTGAAAC AGATTTCTTTTTCTGGACAGAATGTCATGTACTGT spacer 

length: 35 repeater length: 30
40349   1535416 ATTGTTAGAATACCTATAAGGACTTGAAAC GTGGTTTTTTATGTTTTACAACACATTTATTGTTA
40350   
40351   
40352   GCA_900095815.1_SIV6_genomic.fna(findCrispr):
40353   START       REPEAT                           

SPACER                                             
40354   crispr 1
40355   1641528 GAGAGGTCAATTTCAAGTGTAA ACCATGGAGTTCATGGTACACCCTGGATG spacer length: 29 

repeater length: 22
40356   1641580 GAGAGGTCAATTTCAAGTGTAA AAGTGTTCATTCATGGCAGCTTCTTGAGTT spacer length: 30 

repeater length: 22
40357   1641633 GAGAGGTCAATTTCAAGTGTAA GTCTGATTTTAACGGCTTCTGAGCCAAACG
40358   
40359   
40360   crispr 2
40361   811045 TTATCCCCTATCCTTCCAAGGGC 

CCATGCTGCCCTCCACCGTACATACTCATGTTTATCCTTCAGGGCCTTTATGAGGGGTTCAACTGCCCT spacer length: 
69 repeater length: 23

40362   811138 TTATCCCCTATCCTTCCAAGGGC 
AAGGGCGGCCTTCCCTCTAACATCCTCATCTTCATGTTTAAGGGTTCTGATGAGGGATTCAACCGCCCT spacer length: 
69 repeater length: 23

40363   811231 TTATCCCCTATCCTTCCAAGGGC 
ACCAGGAATATTCAGTGCGCGTGAAAACGCGTGCAGGTAGGTTTCAATCCCATTTTGGTCTGATTTTAA

40364   
40365   
40366   crispr 3
40367   1208310 GCAGTTGAACCTCTCATAACAGCACT 

GAAAGATAATGATCCACTTGTGCGTAGAGCTGCAGCGGAGGCTCTTAGCGAGTCAGGTGACAGTCG spacer length: 66 
repeater length: 26

40368   1208403 GCAGTTGAACCTCTCATAACAGCACT 
GAAAGATCCAGAGGTGCGTAGTAGCGCAGCGTGGGCTCTTGTAGGGATTGGTTCACC spacer length: 57 repeater 
length: 26

40369   1208487 GCAGTTGAACCTCTCATAACAGCACT 
GAAAGATCCAGAGGTGCGTAGAGCGTCAGCGTGGGCTCTTGGCAGGTTAGGTGACAGTCG spacer length: 60 
repeater length: 26

40370   1208574 GCAGTTGAACCTCTCATAACAGCACT 
AAAAGACGACGATCTAAGTGTTCGTAGAGCTGCAGCGTGGGCTCTTGGCAGGTTAGGTGACAGTCG spacer length: 66 
repeater length: 26



40371   1208667 GCAGTTGAACCTCTCATAACAGCACT 
AAAAGACGACGATCTAAGTGTTCGTAGAGCTGCAGCGTGGGCTCTTGGCAGGTTAGGTGACAGTCG spacer length: 66 
repeater length: 26

40372   1208760 GCAGTTGAACCTCTCATAACAGCACT 
GAAAGATCCAGAGGTGCGTAGAGCTGCAAAGAATGCCCTTGTCGGGATTGGTTCACC spacer length: 57 repeater 
length: 26

40373   1208844 GCAGTTGAACCTCTCATAACAGCACT 
GAAAGATGAAGATCCAGAGGTGCGTAGAGCTGCAGCGTGGGCTCTTGGCAGGTTAGGTGACAGTCG spacer length: 66 
repeater length: 26

40374   1208937 GCAGTTGAACCTCTCATAACAGCACT 
ACAGCACTAAAAGACGACGATCTAAGTGTTCGTAGAGCTGCAAAGAAGGCTCTTGCCAAGACTCAC

40375   
40376   
40377   crispr 4
40378   617965 TTTCAATCCCATTTTGGTCTGATTTTAAC TGTCTTGTTTTGGAGAGGAGGGTGGGTGTGCGTGTTC spacer 

length: 37 repeater length: 29
40379   618032 TTTCAATCCCATTTTGGTCTGATTTTAAC TGTCTTGTTTTGGAGAGGAGGGTGGGTGTGCGTGTTC spacer 

length: 37 repeater length: 29
40380   618099 TTTCAATCCCATTTTGGTCTGATTTTAAC GTGGCTTCCGGAATACCGGGGAAGCCACCGTGATAA spacer 

length: 36 repeater length: 29
40381   618165 TTTCAATCCCATTTTGGTCTGATTTTAAC TATCCTGCTTGATAAACCCATATCCAACTCATCATA spacer 

length: 36 repeater length: 29
40382   618231 TTTCAATCCCATTTTGGTCTGATTTTAAC ACTCAAAAAAACGAGGAGGAAAGAGAACGGATAAGA spacer 

length: 36 repeater length: 29
40383   618297 TTTCAATCCCATTTTGGTCTGATTTTAAC CCAGAGAGCCCTGGAGGAATCCGGGGCCATCAAAAAG spacer 

length: 37 repeater length: 29
40384   618364 TTTCAATCCCATTTTGGTCTGATTTTAAC CTGGTGGTGTTGTCATCTGTATGACCTCCTCTG spacer 

length: 33 repeater length: 29
40385   618427 TTTCAATCCCATTTTGGTCTGATTTTAAC CTTCCTCGCAGATCCTCCTGAAGATGTCTTT spacer length: 

31 repeater length: 29
40386   618488 TTTCAATCCCATTTTGGTCTGATTTTAAC GCCCTTTTGGGGGGTGGGGGGTGTGCCCCCACCTAC spacer 

length: 36 repeater length: 29
40387   618554 TTTCAATCCCATTTTGGTCTGATTTTAAC ACAGCCTCCCTGGTCCAGTACTCCGCCCTCCTCT spacer 

length: 34 repeater length: 29
40388   618618 TTTCAATCCCATTTTGGTCTGATTTTAAC TGGTTTAGGGGCTTACGCGCCGCTTATCCTGAGTTTAG spacer 

length: 38 repeater length: 29
40389   618686 TTTCAATCCCATTTTGGTCTGATTTTAAC TTTTAGGGTGATTTGGAAGCCCCCATGGCCCTTGTTCTCG spacer 

length: 40 repeater length: 29
40390   618756 TTTCAATCCCATTTTGGTCTGATTTTAAC TTTTGTCTTTTCGTATTCTTCTTTTGATTGTTTTTTTCAT spacer 

length: 40 repeater length: 29
40391   618826 TTTCAATCCCATTTTGGTCTGATTTTAAC ATTGCCTTCGTCTCCAAGACGTCGGTTATTATCTCCT spacer 

length: 37 repeater length: 29
40392   618893 TTTCAATCCCATTTTGGTCTGATTTTAAC TGAAGGACACGGACACAACCCAGTAGGGTGAAAAAAA spacer 

length: 37 repeater length: 29
40393   618960 TTTCAATCCCATTTTGGTCTGATTTTAAC TGTGTGTGGAGTGTTTTTCGGATCGGGTTGTT spacer length: 

32 repeater length: 29
40394   619022 TTTCAATCCCATTTTGGTCTGATTTTAAC GAACATACAAGAAAGCAGGGAACAAAAACCCCAAAAA spacer 

length: 37 repeater length: 29
40395   619089 TTTCAATCCCATTTTGGTCTGATTTTAAC GCCTGCAACCGTCCAGGATCATCAGTTTCCCAGCTGC spacer 

length: 37 repeater length: 29
40396   619156 TTTCAATCCCATTTTGGTCTGATTTTAAC TGGTACAGAAGTACCACGACGGATTTGGAATGGAAAAAAA spacer 

length: 40 repeater length: 29
40397   619226 TTTCAATCCCATTTTGGTCTGATTTTAAC GGCTTCTGAGCCAAACGTACTTTCCTTTTGAAATCCA spacer 

length: 37 repeater length: 29
40398   619293 TTTCAATCCCATTTTGGTCTGATTTTAAC CGTTTTTGCTTTCATTTTTTATCACCTCTTTTTTTC spacer 

length: 36 repeater length: 29
40399   619359 TTTCAATCCCATTTTGGTCTGATTTTAAC GAAATCGCCAACCTCCTACGCGAACACACCAAAAA spacer 

length: 35 repeater length: 29
40400   619424 TTTCAATCCCATTTTGGTCTGATTTTAAC TGTTCTCATTCTTTTACCAGTTCGGTCAGGCATTAT spacer 

length: 36 repeater length: 29
40401   619490 TTTCAATCCCATTTTGGTCTGATTTTAAC GCCCTCTGGGGAGCCTTCATAGATGCACTCCCCAGA spacer 

length: 36 repeater length: 29
40402   619556 TTTCAATCCCATTTTGGTCTGATTTTAAC TCATCAAGGAACCTGCAGACACTCTCCCCTTTCTCC spacer 

length: 36 repeater length: 29
40403   619622 TTTCAATCCCATTTTGGTCTGATTTTAAC CGGGGGCTGTGGAGGTTAACACTGCCGCCCAGAATA spacer 

length: 36 repeater length: 29
40404   619688 TTTCAATCCCATTTTGGTCTGATTTTAAC ATCACCAATTTAACCTCGCCTCCATAATGCTTTC spacer 

length: 34 repeater length: 29
40405   619752 TTTCAATCCCATTTTGGTCTGATTTTAAC GGGGGTTCCTGTGGGGGGTTCCTGTGGGGGTTCCTG spacer 

length: 36 repeater length: 29
40406   619818 TTTCAATCCCATTTTGGTCTGATTTTAAC CCATGCATGGCATATACTTATGAGTGTTCTGAGC spacer 



length: 34 repeater length: 29
40407   619882 TTTCAATCCCATTTTGGTCTGATTTTAAC TCTTCTTTGAGACGAGCATGCGCCTAGCTCTTCTCT spacer 

length: 36 repeater length: 29
40408   619948 TTTCAATCCCATTTTGGTCTGATTTTAAC TTGAATGTTAGTTATGGTTTACTCGAAGATGGTA spacer 

length: 34 repeater length: 29
40409   620012 TTTCAATCCCATTTTGGTCTGATTTTAAC AGGTGACAGTCGAGCAGTTGAACCTCTCATAACA
40410   
40411   
40412   crispr 5
40413   1208089 GTAGAGCTGCAGCGGAGGCTCTTAGCGAGTCAGGTGACAG 

CCGAGCAGTTGAACCCCTCATAACAGCACTGAAAGATAATGATCCACTTGTG spacer length: 52 repeater 
length: 40

40414   1208182 GTAGAGCTGCAGCGGAGGCTCTTAGCGAGTCAGGTGACAG 
CCGAGCAGTTGAACCCCTCATAACAGCACTGAAAGATCCAGAGGTGCGTAGAGCTGCAAAGAATGCCCTTGTAGGGATTGGTTCAC
CTGCAGTTGAACCTCTCATAACAGCACTGAAAGATAATGATCCACTTGTG spacer length: 136 repeater 
length: 40

40415   1208359 GTAGAGCTGCAGCGGAGGCTCTTAGCGAGTCAGGTGACAG 
TTTAAATGCATAAAAACACGTTGGGATCAGGGGTGGGCCCTGACACCTCAGGTATGGATGCTTCAGGACTTCACAAAACTTACACT
GGATACACTTGAAATTAACGTATTTTATTTACAAAAATTATTACATTAAT

40416   
40417   
40418   GCA_900177045.1_Candidatus_Nitrosotalea_koreensis_CS_whole_genome_genomic.fna(findCris

pr):
40419   START       REPEAT                           

SPACER                                             
40420   crispr 1
40421   1539169 AATCATAAAAACAATGGCGG 

CAATGACAATCATAAAAATACCAAAGTATCATTTGTACCAAATCTTACTAACTCTATAGTTATGACATCATGGAGTAGTATCAATT
ATGATGCTAATAATCTTGGTGACATTATTCTTGTAGCTGA spacer length: 126 repeater length: 20

40422   1539316 AATCATAAAAACAATGGCGG CAATGCGAATAACCATCATGATGAGAGTGA spacer length: 30 
repeater length: 20

40423   1539367 AATCATAAAAACAATGGCGG CCAGCAAGAACAACAGAACCAGCAAGAACA
40424   
40425   
40426   crispr 2
40427   1549236 CTGAAACCGTTACTGCCTCTGAT TCACTAGCAACAGCAGCATCACGAAAAACAACACTG spacer length: 

36 repeater length: 23
40428   1549296 CTGAAACCGTTACTGCCTCTGAT GCACTAACAACCACAGCATCAAGAAATGCAACCTTG spacer length: 

36 repeater length: 23
40429   1549356 CTGAAACCGTTACTGCCTCTGAT CATCTGCAACAACAACACCATCTGCAACAACACCAG
40430   
40431   
40432   crispr 3
40433   268947 AACACTACAACTACAACAACACCA GCTGCAACAACACCAACTACAACAACACCAGCTGC spacer length: 

35 repeater length: 24
40434   269007 AACACTACAACTACAACAACACCA TCTGCAACAACACCAGCTGC spacer length: 20 repeater 

length: 24
40435   269052 AACACTACAACTACAACAACACCA TATTGACTACTATAACAAAG
40436   
40437   
40438   crispr 4
40439   1711293 GCAAGAACAGCAGAAACAACAAGAACAGCAGAA ACAACAAGAACAACAGAACCAGCAAGAACAACAGAACC 

spacer length: 38 repeater length: 33
40440   1711365 GCAAGAACAGCAGAAACAACAAGAACAGCAGAA ACAACAAGAACAGCAGAACC spacer length: 20 

repeater length: 33
40441   1711419 GCAAGAACAGCAGAAACAACAAGAACAGCAGAA ACAACAAGAACAGCAGAACC spacer length: 20 

repeater length: 33
40442   1711473 GCAAGAACAGCAGAAACAACAAGAACAGCAGAA GCAGATTCCGGAATAACCCA
40443   
40444   
40445   crispr 5
40446   1547766 CGCTTGCATTGGCAGATTCCGGAATAACCCATGCTGGCAG 

GTTGTTGAGTCCATCTGATACAATAGCATTAAGCGACTCTGCCAGCCCAGCCACTAGACAATTCAAATCAATAGCTGCATCTGAT 
spacer length: 85 repeater length: 40

40447   1547892 CGCTTGCATTGGCAGATTCCGGAATAACCCATGCTGGCAG 
GTTGTTGAGCCCATCTGATACAATAGCATTAAGCGACTCTGCCAGCCCAGCCACTAGTCAATTCAAATCAATAGCTGCATCTGAT 
spacer length: 85 repeater length: 40

40448   1548018 CGCTTGCATTGGCAGATTCCGGAATAACCCATGCTGGCAG 
GAAACAGCAACAGAACCAGAACCAGAAACAGGAACAACAACAGGAACAACAACAGAAATCAGATAATCAGAAAGGACACAGAGAT

40449   
40450   



40451   GCA_900198835.1_chr_EXT12c_genomic.fna(findCrispr):
40452   START       REPEAT                           

SPACER                                             
40453   crispr 1
40454   814131 CTCCTAGAGTCTTATTG CAACAGATTATCAACACTAACCGAAACAACACATACAGTCGTCTTTCAAT spacer 

length: 50 repeater length: 17
40455   814199 CTCCTAGAGTCTTATTG CAACTCGGCTACTATGCCCAGGACCTGGGCTATACCTCGGGCTTTCAAT spacer 

length: 49 repeater length: 17
40456   814266 CTCCTAGAGTCTTATTG CAACGGATGAAGATGAGTGACACGACAGAAGGCCCGGAAATCCTTTCAAT spacer 

length: 50 repeater length: 17
40457   814334 CTCCTAGAGTCTTATTG CAACGGCCTGAAAGCCGAGGCAACCCTAATTAGGCTCCCGTCTTTCAAT spacer 

length: 49 repeater length: 17
40458   814401 CTCCTAGAGTCTTATTG CAACGGCGTCGGCTAATCCAATGCCTCTAATGATTTTAAATCTTTCAAT spacer 

length: 49 repeater length: 17
40459   814468 CTCCTAGAGTCTTATTG CAACGGTTGGTGAGCTAATGCCTTCTACGATTTTTCCGTTCCTTTCAAT spacer 

length: 49 repeater length: 17
40460   814535 CTCCTAGAGTCTTATTG CAACCGTCCAGCTCCTCCGCGAGCGGGATTGTTGGGAATATCTTTCAAT spacer 

length: 49 repeater length: 17
40461   814602 CTCCTAGAGTCTTATTG CAACAATATGGCCCGTCGTCTGGGTATAAAACTCGCTTCTCCCTTTCAAT spacer 

length: 50 repeater length: 17
40462   814670 CTCCTAGAGTCTTATTG CAACGATTGTGATTACTTCGATATTGCAGAGACCAGGAGCTTTCAAT spacer 

length: 47 repeater length: 17
40463   814735 CTCCTAGAGTCTTATTG CAACTGATGCCCACCCTGTTGATGTCCACCCCGTCGCCGTCTTTCAAT spacer 

length: 48 repeater length: 17
40464   814801 CTCCTAGAGTCTTATTG CAACCAGAAAACGGTTACGGGATTGAAGGCCAATACTACCCTTTCAAT spacer 

length: 48 repeater length: 17
40465   814867 CTCCTAGAGTCTTATTG CAACTTCTTGAGAATTGCCATCTCCTTAGCGATTCTCTTTACTTTCAAT spacer 

length: 49 repeater length: 17
40466   814934 CTCCTAGAGTCTTATTG CAACCGGAATTCTGGGTTAGCACGTCCACAAATACGTCTAACTTTCAAT spacer 

length: 49 repeater length: 17
40467   815001 CTCCTAGAGTCTTATTG CAACGCGGGAGTATAGAAAACTCCTGGAGCGTAGACAATCAGCTTTCAAT spacer 

length: 50 repeater length: 17
40468   815069 CTCCTAGAGTCTTATTG CAACCACAGGAGAGGTTTCCTACTACGTTCTCGTGGACAAGCTTTCAAT spacer 

length: 49 repeater length: 17
40469   815136 CTCCTAGAGTCTTATTG CAACCCGAAACCTTTATAAAACCTGAAATCCAACAAAATTTCTTTCAAT spacer 

length: 49 repeater length: 17
40470   815203 CTCCTAGAGTCTTATTG AAACTGGCTGTTCCCGTGGAGCGTTCTGGGGGAGTTCTGTGTTATTCTC
40471   
40472   
40473   crispr 2
40474   1800271 TCTTCTAGAGGTTCG GAAACTAATAAGTTGATAAAACACCCGGTAGGGGATACGGAGATGGCCCGACGGTTTCCA 

spacer length: 60 repeater length: 15
40475   1800347 TCTTCTAGAGGTTCG 

GAAACACGAGGTGCTTGCTCGCCCAGAGAACAGGGAAATACTGAAGTACGTCCTCAAGTTTCCA spacer length: 64 
repeater length: 15

40476   1800427 TCTTCTAGAGGTTCG GAAACTTGGCTCCGCATTGAAAGCGCGGATAGAGGGGTCTTCGATTTTCTCCGTTTCCA 
spacer length: 59 repeater length: 15

40477   1800502 TCTTCTAGAGGTTCG GAAACAGTGACTCCCTACCCCACTTTTCTTGGTACAGTTCTATTTCGGGTGTTTCCA 
spacer length: 57 repeater length: 15

40478   1800575 TCTTCTAGAGGTTCG 
GAAACGGTTTGTAAAACCAATATATCTTGAGTGATTTTTCTCTTTTACTTCCAAGTTTCCA spacer length: 61 
repeater length: 15

40479   1800652 TCTTCTAGAGGTTCG 
GAAACTGGTGCAGCGTTCGGAATAATTGACAATGTCTTCATGAAGAGCACGGCACCCGGTGAGTTTCCA spacer length: 
69 repeater length: 15

40480   1800737 TCTTCTAGAGGTTCG GAAACCGAACTCCTGAAGACCGGGTACGCCCTTACGAACAAGACATTGGTTTCCA 
spacer length: 55 repeater length: 15

40481   1800808 TCTTCTAGAGGTTCG 
GAAACATCTCATCCATATTGTCCGTTGAAACGGCGGACATAAAGGCTTCGTGAATGTTTCCA spacer length: 62 
repeater length: 15

40482   1800886 TCTTCTAGAGGTTCG GAAACTTAGCGTGAACAAGACACAATTACCGAGGATTGTTGCATGTTTCCA spacer 
length: 51 repeater length: 15

40483   1800953 TCTTCTAGAGGTTCG 
GAAACCTCGACGCCACAGACTTCCCGATAAGTAAGATACTCTCCCTCGTGAACAACGTTTCCA spacer length: 63 
repeater length: 15

40484   1801032 TCTTCTAGAGGTTCG GAAACGCAGATGGTTTTCACGCTGACAACCTCGGCGATGGTGTTTCCA spacer 
length: 48 repeater length: 15

40485   1801096 TCTTCTAGAGGTTCG GAAACTTTGAGGAAGGAGAATTGACTGGGAACTTCCTCAGTGTGGATTACAAGTTTCCA 
spacer length: 59 repeater length: 15

40486   1801171 TCTTCTAGAGGTTCG GAAACGGGCTACAAAATCCACTTCGACCCACGTGGACGCGTTTCCGAACCTGTTTCCA 
spacer length: 58 repeater length: 15



40487   1801245 TCTTCTAGAGGTTCG 
GAAACCATCCGCAAGTATAATCATCTCAATTATACACATAATTTTGCCCTGGTTTTTGTGTTTCCA spacer length: 66 
repeater length: 15

40488   1801327 TCTTCTAGAGGTTCG 
GGAAACTTGGAAACACGGTGGGATGGCAGGGATTTAAGAAAAAGCCGGGACTTAGGTCGTTACCGA

40489   
40490   
40491   crispr 3
40492   1819229 GAACCTCTAGAAGAGTGGAAAC CCCGAAAGCCTTTCCCCGATAGTGGCACCCGTGATCTCATTCGTTTC 

spacer length: 47 repeater length: 22
40493   1819299 GAACCTCTAGAAGAGTGGAAAC GTCTTTGTCCCTCGGGTGGGGCGGAAATTCATCTATAAGCCACTGGTTTC 

spacer length: 50 repeater length: 22
40494   1819372 GAACCTCTAGAAGAGTGGAAAC 

CCCGTCTCTATTTCTGCAACATCGGTTTTGATGCGGATTATATCTCCATCGGTTTC spacer length: 56 repeater 
length: 22

40495   1819451 GAACCTCTAGAAGAGTGGAAAC ACACCCAATAAATTTCTCCATCTGTTGAATTTACATATTGTCCAGTTTC 
spacer length: 49 repeater length: 22

40496   1819523 GAACCTCTAGAAGAGTGGAAAC CTTGTACTTGCTTTCGGACTTCCTGACAAGCTCATCGAGTGGGATTATGTTTC 
spacer length: 53 repeater length: 22

40497   1819599 GAACCTCTAGAAGAGTGGAAAC CTCGGGGCGCTCGAAGGCGGCCCCTTTTCTTACGGCCGCCACCACAGTTTC 
spacer length: 51 repeater length: 22

40498   1819673 GAACCTCTAGAAGAGTGGAAAC 
GCTCTTTGAATCATTGAAAATCACCTCTCGTACAGGGGTTGCGGCTGAAGTTTC spacer length: 54 repeater 
length: 22

40499   1819750 GAACCTCTAGAAGAGTGGAAAC ATGGGAGGAACAATCCCAGCGGGTCGGGCGGCAGTTCGCAAATCAAGTTTC 
spacer length: 51 repeater length: 22

40500   1819824 GAACCTCTAGAAGAGTGGAAAC 
CTGGTCCGCAGCCTTTTGAGCGGCAGACCAGATTGAGGCCGCGCCCTTCGCCTGTTTC spacer length: 58 
repeater length: 22

40501   1819905 GAACCTCTAGAAGAGTGGAAAC 
GCGGAGAAGAAAAGCACGTAGGGCAAAAATGCGGAAGAAAAGAAAGCGGTAGTGGTTTGAAAAAAGAGTTTC spacer 
length: 72 repeater length: 22

40502   1820000 GAACCTCTAGAAGAGTGGAAAC 
CTGGCACTGCCCAGAAGTTACCCTCCTCGTCCATAACATATACTGGGAGTCCCATTACTGAATCTTTGAGTTTC spacer 
length: 74 repeater length: 22

40503   1820097 GAACCTCTAGAAGAGTGGAAAC 
ATCCCTGATACGTGCGGCAAGTTCCCAGCGAAGGCCGGGCTGCAATAAGACTCTAGGAGAATTGAAAGTCGTCA

40504   
40505   
40506   crispr 4
40507   1363996 GTTTCAGAACTAGCGTAGCTTTGGAAAC CAGGTCTTTCTTTATCTCTTCGAGGTTTTCCTTTA spacer 

length: 35 repeater length: 28
40508   1364060 GTTTCAGAACTAGCGTAGCTTTGGAAAC 

CTTTATTACCGTTTCTATCATACAGCAACACCTCCAAATAGTTTTTCAC spacer length: 49 repeater length: 
28

40509   1364138 GTTTCAGAACTAGCGTAGCTTTGGAAAC CCTGATACGTGCGGCAAGTTCCCAGCGAAGGCCGGGCTGCAATAAGACT
40510   
40511   
40512   crispr 5
40513   1498651 GTTTCCGTAGAACAGTGTTGTGTGGAAAG ACGCTCTTGGGTGTATTGTTGCCCAGGCGTCGGG spacer 

length: 34 repeater length: 29
40514   1498715 GTTTCCGTAGAACAGTGTTGTGTGGAAAG 

CGTGGCTCTCTACAAGCTCCCGGGCGAGTCTGCTCCTCTTTACGTCA spacer length: 47 repeater length: 29
40515   1498792 GTTTCCGTAGAACAGTGTTGTGTGGAAAG ATAGCCCGTACTGGTTCCCTGATAAGACCTACACGTA spacer 

length: 37 repeater length: 29
40516   1498859 GTTTCCGTAGAACAGTGTTGTGTGGAAAG AGTAAGTCCGCTCGCGTCGTCTATGCTGGCGATTTT spacer 

length: 36 repeater length: 29
40517   1498925 GTTTCCGTAGAACAGTGTTGTGTGGAAAG TGAGATGGCACGGCAGAGGGGACTTAAGACAGTC spacer 

length: 34 repeater length: 29
40518   1498989 GTTTCCGTAGAACAGTGTTGTGTGGAAAG AGGAGATGCTTGAGCGCCTTCTCGTCCTCTATCGTCA spacer 

length: 37 repeater length: 29
40519   1499056 GTTTCCGTAGAACAGTGTTGTGTGGAAAG TTGAGGTAACCCTTTTGGAAACGTGGGTTAGGGGCT spacer 

length: 36 repeater length: 29
40520   1499122 GTTTCCGTAGAACAGTGTTGTGTGGAAAG TAGTCGTGCCCGGCGTATCCTTCGGCGCAACTTTGGACGC 

spacer length: 40 repeater length: 29
40521   1499192 GTTTCCGTAGAACAGTGTTGTGTGGAAAG ACGCTCAACGCGTTTAAGGTCATCGCGTCCACCATA spacer 

length: 36 repeater length: 29
40522   1499258 GTTTCCGTAGAACAGTGTTGTGTGGAAAG AGGAGAAACTACCCGAAGCGAACGTTACGCTAATAA spacer 

length: 36 repeater length: 29
40523   1499324 GTTTCCGTAGAACAGTGTTGTGTGGAAAG ACTTTGCGGTTTTTTCTGGAGTGTCGAGCTCGGGGACTTCT 

spacer length: 41 repeater length: 29



40524   1499395 GTTTCCGTAGAACAGTGTTGTGTGGAAAG GAGTCGCCCCAGCGCGGAGCGTCGAAAGGCGACCCCGC spacer 
length: 38 repeater length: 29

40525   1499463 GTTTCCGTAGAACAGTGTTGTGTGGAAAG CAGGCTATTCTTCTCAGCACGTCCTGAGGAGTGGAGAGACGA 
spacer length: 42 repeater length: 29

40526   1499535 GTTTCCGTAGAACAGTGTTGTGTGGAAAG CAGTGTCCATTCCCAGCTTCTGGAGGCCCAACGTCGCGT spacer 
length: 39 repeater length: 29

40527   1499604 GTTTCCGTAGAACAGTGTTGTGTGGAAAG TGGAGTAGTCAGGCCATTAGTACACAAACATGAGA spacer 
length: 35 repeater length: 29

40528   1499669 GTTTCCGTAGAACAGTGTTGTGTGGAAAG ACTTGACGGCTCAGCAGTGGGCGGTCGCGGTTGCGTTGACGA 
spacer length: 42 repeater length: 29

40529   1499741 GTTTCCGTAGAACAGTGTTGTGTGGAAAG GCAACCGCCCGGCGAGGAGCTTCACTTTTTTTCGA spacer 
length: 35 repeater length: 29

40530   1499806 GTTTCCGTAGAACAGTGTTGTGTGGAAAG AAAGCGGGCCGGAGCGGGCCGTTTTTCACTCAGCGCCTTCT 
spacer length: 41 repeater length: 29

40531   1499877 GTTTCCGTAGAACAGTGTTGTGTGGAAAG CCGTTTGGCCGACGCGATAGAGGAAAAATTAAGTA spacer 
length: 35 repeater length: 29

40532   1499942 GTTTCCGTAGAACAGTGTTGTGTGGAAAG CCGTTTGGCCGACGCGATAGAGGAAAAATTAAGTA spacer 
length: 35 repeater length: 29

40533   1500007 GTTTCCGTAGAACAGTGTTGTGTGGAAAG TCATCACGGCAAAGGACAACGCTACCAGCGCGATTAACC spacer 
length: 39 repeater length: 29

40534   1500076 GTTTCCGTAGAACAGTGTTGTGTGGAAAG TGGAGACAACACCCTGTTCCATGGCCTGATGAATAT spacer 
length: 36 repeater length: 29

40535   1500142 GTTTCCGTAGAACAGTGTTGTGTGGAAAG CAATGTTCCTCGTCGGCGTGCAGAAGTTCATGGAAA spacer 
length: 36 repeater length: 29

40536   1500208 GTTTCCGTAGAACAGTGTTGTGTGGAAAG ATTGGGTTGTCTTTGTTGAAGCGAACTACTCTGTAGTTT spacer 
length: 39 repeater length: 29

40537   1500277 GTTTCCGTAGAACAGTGTTGTGTGGAAAG AACCTTTATAAAACCTGAAATCCAACAAAATTTCTTTCA
40538   
40539   
40540   crispr 6
40541   1504780 GTTTCTGTAGAACAGAGTTGTGTGGAAAG CAAAAGGGCCGGGGTTGAGTTGTGGTTATATCCCGAA spacer 

length: 37 repeater length: 29
40542   1504847 GTTTCTGTAGAACAGAGTTGTGTGGAAAG CGAAGATACTCCAAAGGAGACAATTGCCCGTAAACTG spacer 

length: 37 repeater length: 29
40543   1504914 GTTTCTGTAGAACAGAGTTGTGTGGAAAG GGGTTCATCTCGCTAATTTTGTCGGGTGGGTAGTAG spacer 

length: 36 repeater length: 29
40544   1504980 GTTTCTGTAGAACAGAGTTGTGTGGAAAG ACATAGAAGCCGAGCCAGCGCCTGTCCTTGCGCTTCGT spacer 

length: 38 repeater length: 29
40545   1505048 GTTTCTGTAGAACAGAGTTGTGTGGAAAG TGTTCATGTCAAGTTCGATCACATAATCGCCATTTTCA spacer 

length: 38 repeater length: 29
40546   1505116 GTTTCTGTAGAACAGAGTTGTGTGGAAAG TGCGGAGGACTTGTACGCGTTGATTCCGCTTGATGATGCAA 

spacer length: 41 repeater length: 29
40547   1505187 GTTTCTGTAGAACAGAGTTGTGTGGAAAG CTTTTTCCCCGTCTTCGCTTTGCTCTTTGACGTGAATAGCCA 

spacer length: 42 repeater length: 29
40548   1505259 GTTTCTGTAGAACAGAGTTGTGTGGAAAG GCATTCCTGAGAACACTATCTATGAGCTCACCTTCA spacer 

length: 36 repeater length: 29
40549   1505325 GTTTCTGTAGAACAGAGTTGTGTGGAAAG ATCCTCCTCGAGGGCGACGATGGAAAGCACTACGTC spacer 

length: 36 repeater length: 29
40550   1505391 GTTTCTGTAGAACAGAGTTGTGTGGAAAG CGTTTCTAACCTTCGGCGCGTGGTTCTGCGCGCTTTGAA spacer 

length: 39 repeater length: 29
40551   1505460 GTTTCTGTAGAACAGAGTTGTGTGGAAAG AGGAAGTGTACATCTATGAAGGTAGGCGCTGGTGGACTT spacer 

length: 39 repeater length: 29
40552   1505529 GTTTCTGTAGAACAGAGTTGTGTGGAAAG CGGGATTTGCTTACGGCGCTGGAGAGGTTGAAAGCGTC spacer 

length: 38 repeater length: 29
40553   1505597 GTTTCTGTAGAACAGAGTTGTGTGGAAAG TGTGGCCAATGATCTTTTGTGCCATTTCTGCTTCTTT spacer 

length: 37 repeater length: 29
40554   1505664 GTTTCTGTAGAACAGAGTTGTGTGGAAAG TTTAACTCCCTCTGGAAGCTTCTTCCACAGTATCTCCC spacer 

length: 38 repeater length: 29
40555   1505732 GTTTCTGTAGAACAGAGTTGTGTGGAAAG GGCTCTTCAGCAAAACCGAACCAATCAGGCGCTCCTTTTTCG 

spacer length: 42 repeater length: 29
40556   1505804 GTTTCTGTAGAACAGAGTTGTGTGGAAAG GCCTTATGCCTTCCCGGTTTCGGGCTTCGGGCATGAACG spacer 

length: 39 repeater length: 29
40557   1505873 GTTTCTGTAGAACAGAGTTGTGTGGAAAG ATGGTGATGTAGCCCTTTCCGTTGAAGCCAATGAA spacer 

length: 35 repeater length: 29
40558   1505938 GTTTCTGTAGAACAGAGTTGTGTGGAAAG CGCTTGGGCGCTGGTTTGTCAGGGTCCTCATGGGTGCCTC 

spacer length: 40 repeater length: 29
40559   1506008 GTTTCTGTAGAACAGAGTTGTGTGGAAAG TCAGTGGGAGTATTGCGACTGCTTCAGCGGCTTCAGTGC spacer 

length: 39 repeater length: 29
40560   1506077 GTTTCTGTAGAACAGAGTTGTGTGGAAAG TACTTCTGAAGTCCATTCTTCTCACCCCAAGATTCCC spacer 

length: 37 repeater length: 29
40561   1506144 GTTTCTGTAGAACAGAGTTGTGTGGAAAG GAAACGCTGAGATTGACTATCATGTGCAGACTACCT spacer 



length: 36 repeater length: 29
40562   1506210 GTTTCTGTAGAACAGAGTTGTGTGGAAAG GCCAGGAGCTGGAATATTTTCATGTATGGGGCCAGC spacer 

length: 36 repeater length: 29
40563   1506276 GTTTCTGTAGAACAGAGTTGTGTGGAAAG AGCGGGCTGGTCTCGTTGTAAAGCATGGCCCTGTTACCGC 

spacer length: 40 repeater length: 29
40564   1506346 GTTTCTGTAGAACAGAGTTGTGTGGAAAG TCGCGGTATTTTGGTTCAAGATAGCGTGGCCTATCA spacer 

length: 36 repeater length: 29
40565   1506412 GTTTCTGTAGAACAGAGTTGTGTGGAAAG TGCGAAACTTGCCTTTTTGTTCAACAAAGGAAGGAG
40566   
40567   
40568   crispr 7
40569   1627126 CTTTCAATTCTCCTCGAGTCTTATTGCAAC 

GGCCTTGCTGAGTTTGATAATCTACAGGCCATCATCGCTTTCAATTCTCCTAGAGTCTTATTGCAACTGACACGGTGGGCTTTAGG
GTCCTATACGTAGTTC spacer length: 102 repeater length: 30

40570   1627259 CTTTCAATTCTCCTCGAGTCTTATTGCAAC TCACCCTCACCGTGAACGTGAAAAACGAGACAAT spacer 
length: 34 repeater length: 30

40571   1627324 CTTTCAATTCTCCTCGAGTCTTATTGCAAC TGAACTGCATTGCTTCAGGCGTGTCTTTGGCATCTA spacer 
length: 36 repeater length: 30

40572   1627391 CTTTCAATTCTCCTCGAGTCTTATTGCAAC GTGAAACTCGCCCTTTCGTCCAGAGGAGAAATAAGA
40573   
40574   
40575   crispr 8
40576   1243869 GTTGCAATAAGACTCGAGGAGAATTGAAAG TACCAGTTGGCTACACGCTCAACAGGGGCACCCT spacer 

length: 34 repeater length: 30
40577   1243934 GTTGCAATAAGACTCGAGGAGAATTGAAAG GAGATTCTTAATCCTCCTCCCATACACCGTGGCCTTT spacer 

length: 37 repeater length: 30
40578   1244002 GTTGCAATAAGACTCGAGGAGAATTGAAAG CTGAAGTCCTCGGCGGTTATGTAGAAAGCGAGGTAG spacer 

length: 36 repeater length: 30
40579   1244069 GTTGCAATAAGACTCGAGGAGAATTGAAAG ATGCCCAAAAGGTCTTTGGCTTCGTCCACCGCGCT spacer 

length: 35 repeater length: 30
40580   1244135 GTTGCAATAAGACTCGAGGAGAATTGAAAG TCGTCAAGGAGTCTAACAATATCCTCCAGCTTCTCAA spacer 

length: 37 repeater length: 30
40581   1244203 GTTGCAATAAGACTCGAGGAGAATTGAAAG CTTATTGCTTGGGCTGAGCGTATTATTGCTGATTAG spacer 

length: 36 repeater length: 30
40582   1244270 GTTGCAATAAGACTCGAGGAGAATTGAAAG CTGAAGAAGGGACGGGAACTTATAGAGATGATTAGG spacer 

length: 36 repeater length: 30
40583   1244337 GTTGCAATAAGACTCGAGGAGAATTGAAAG TCCGCCGGTTCATTACTCCCCGCCACTCACGGACGG spacer 

length: 36 repeater length: 30
40584   1244404 GTTGCAATAAGACTCGAGGAGAATTGAAAG GTGGGCATATGCCGGCCACAACGCTGGTCCTGGAGTAATACTTA 

spacer length: 44 repeater length: 30
40585   1244479 GTTGCAATAAGACTCGAGGAGAATTGAAAG AACGCTGTGAGTGAAAGCGACCCCAACAAGGTGTTC spacer 

length: 36 repeater length: 30
40586   1244546 GTTGCAATAAGACTCGAGGAGAATTGAAAG CACCTCCTCGTCCCCCAAGAGATCCCCCAAGAGAGA spacer 

length: 36 repeater length: 30
40587   1244613 GTTGCAATAAGACTCGAGGAGAATTGAAAG AAAGCGGGATAACCTCATTAACCACCGCACGCGGGAA spacer 

length: 37 repeater length: 30
40588   1244681 GTTGCAATAAGACTCGAGGAGAATTGAAAG CGCTCTTCGTTATGCCTTCATCTCCCACCTGACCAA spacer 

length: 36 repeater length: 30
40589   1244748 GTTGCAATAAGACTCGAGGAGAATTGAAAG AGGCCATTGCGCAGGCGCAGCAGACTCATCAGAACG spacer 

length: 36 repeater length: 30
40590   1244815 GTTGCAATAAGACTCGAGGAGAATTGAAAG GCGGTTACGTGGTTCAGGAAGCCATACCAGTTGGC spacer 

length: 35 repeater length: 30
40591   1244881 GTTGCAATAAGACTCGAGGAGAATTGAAAG CTTTTTTGTGTAGTTCTGGTTGAGGAAACCGTTTCCTG spacer 

length: 38 repeater length: 30
40592   1244950 GTTGCAATAAGACTCGAGGAGAATTGAAAG GGGTGGGACGTCTACTATTACTCCTCTCGCAATCGAACA 

spacer length: 39 repeater length: 30
40593   1245020 GTTGCAATAAGACTCGAGGAGAATTGAAAG CTCTGGGTAAGGTAATCTTTTGTTCCCGAGAAGTGTG spacer 

length: 37 repeater length: 30
40594   1245088 GTTGCAATAAGACTCGAGGAGAATTGAAAG CTTTTGGACCCTCGCGAGCCTCCTCGAAGGTGCTC spacer 

length: 35 repeater length: 30
40595   1245154 GTTGCAATAAGACTCGAGGAGAATTGAAAG CTTCACACGGGAACCCGTAGTTTACATAGTAGAAGAGA spacer 

length: 38 repeater length: 30
40596   1245223 GTTGCAATAAGACTCGAGGAGAATTGAAAG AAAGAAAACCGACGACATCACGAAAGCCGTCCGCTTAAA 

spacer length: 39 repeater length: 30
40597   1245293 GTTGCAATAAGACTCGAGGAGAATTGAAAG GAGAAATCTGAGGTAATGCTAATGACCGCAGTCTTA spacer 

length: 36 repeater length: 30
40598   1245360 GTTGCAATAAGACTCGAGGAGAATTGAAAG AGGTGAGTGCCGTTCTGAGAGTAAAAATTGAAAGTCA spacer 

length: 37 repeater length: 30
40599   1245428 GTTGCAATAAGACTCGAGGAGAATTGAAAG CGTGGAGCGTTCTGGGGGAGTTCTGTGTTATTCTCAC
40600   
40601   



40602   crispr 9
40603   814257 CTTTCAATTCTCCTAGAGTCTTATTGCAACGG ATGAAGATGAGTGACACGACAGAAGGCCCGGAAAT spacer 

length: 35 repeater length: 32
40604   814325 CTTTCAATTCTCCTAGAGTCTTATTGCAACGG CCTGAAAGCCGAGGCAACCCTAATTAGGCTCCCG spacer 

length: 34 repeater length: 32
40605   814392 CTTTCAATTCTCCTAGAGTCTTATTGCAACGG CGTCGGCTAATCCAATGCCTCTAATGATTTTAAA spacer 

length: 34 repeater length: 32
40606   814459 CTTTCAATTCTCCTAGAGTCTTATTGCAACGG TGGGATGGCAGGGATTTAAGAAAAAGCCGGGACT
40607   
40608   
40609   GCA_900248165.1_Nitrosocaldus_cavascurensis_SCU2_chromosome_genomic.fna(findCrispr):
40610   START       REPEAT                           

SPACER                                             
40611   crispr 1
40612   169 CTCCAGTGGAAGTGATGGTG TCATTATCTAACTATATAAT spacer length: 20 repeater length: 20
40613   210 CTCCAGTGGAAGTGATGGTG TCATTTTAAGCCTGTATTAACCATATTAACATAGACTTTAT spacer length: 41 

repeater length: 20
40614   272 CTCCAGTGGAAGTGATGGTG TTCGATTCAAACCTTGATTTGCCTAATTCTTCGATTTTATC
40615   
40616   
40617   crispr 2
40618   916001 TCTCCTCCCACTATAAAATCTCCA 

GAAAGTATATCATTGCCACTTCCTCCATCTAGTGTATCATTGCCTCCAGTTATGTTATCACC spacer length: 62 
repeater length: 24

40619   916088 TCTCCTCCCACTATAAAATCTCCA 
TAAGTACTATCATTACCCTCTCCTCCATATAGTGTATCATTGCCTCCAGTCAGTGTATTATCACC spacer length: 65 
repeater length: 24

40620   916178 TCTCCTCCCACTATAAAATCTCCA 
CAAAGATTAGTTCAGTTCAGTTCAGTTCAGTTCTTGAATCTTTCAATCCTACTATAGTTCGATTC

40621   
40622   
40623   crispr 3
40624   1548654 ATTTCAATCCTACTATAGTTCGATTCAAAC 

ATTTTTCAATGAATGCTTGCCTTTCAGGTTCAGTTTCTTTCAATCCTACTATAGTTCGATTCAAACTTAATACTTACTTTTGCCTT
AGTCTTACCAGCAAC spacer length: 101 repeater length: 30

40625   1548786 ATTTCAATCCTACTATAGTTCGATTCAAAC TGCCATAGTATAGAATTATGGGTTATATAAATCTT spacer 
length: 35 repeater length: 30

40626   1548852 ATTTCAATCCTACTATAGTTCGATTCAAAC TATCTATATCTACACTTGAGCCTATAAATCACAAGTA spacer 
length: 37 repeater length: 30

40627   1548920 ATTTCAATCCTACTATAGTTCGATTCAAAC CTAGAACTGCATCATTAGATGCAGGTCTATTTAAAT spacer 
length: 36 repeater length: 30

40628   1548987 ATTTCAATCCTACTATAGTTCGATTCAAAC CTGATAGCCTTCTTACCCACTTATTACTTATTTCAC spacer 
length: 36 repeater length: 30

40629   1549054 ATTTCAATCCTACTATAGTTCGATTCAAAC TCAAGCATCTCTTTCTCTATTATCTCAGTTAACTTA spacer 
length: 36 repeater length: 30

40630   1549121 ATTTCAATCCTACTATAGTTCGATTCAAAC CAAAGAGTAAAAGAATATAAGGTAATGTTACTAGAGG spacer 
length: 37 repeater length: 30

40631   1549189 ATTTCAATCCTACTATAGTTCGATTCAAAC TGCAGATATTGGCATTATATACTGCATCTAGGTAT spacer 
length: 35 repeater length: 30

40632   1549255 ATTTCAATCCTACTATAGTTCGATTCAAAC ATTGAACACATGGATTGCCCTAACAGTTATCAAAA spacer 
length: 35 repeater length: 30

40633   1549321 ATTTCAATCCTACTATAGTTCGATTCAAAC TTTAAACCGCACGCACTTTTTTCAACTCTTTCAAAT spacer 
length: 36 repeater length: 30

40634   1549388 ATTTCAATCCTACTATAGTTCGATTCAAAC ACTTAGTTACATATTGTTATAGAGATGTTGAAATA spacer 
length: 35 repeater length: 30

40635   1549454 ATTTCAATCCTACTATAGTTCGATTCAAAC GTAAGTTAGAGTAAGCAATCTCAAGAAGTATATCTT spacer 
length: 36 repeater length: 30

40636   1549521 ATTTCAATCCTACTATAGTTCGATTCAAAC TCTTATTACCTTTATCATCCTCTGCTTCAAGACTATCT spacer 
length: 38 repeater length: 30

40637   1549590 ATTTCAATCCTACTATAGTTCGATTCAAAC CAGCATAGAACAGGTGAGCAAGAATAACATCCAGCTT spacer 
length: 37 repeater length: 30

40638   1549658 ATTTCAATCCTACTATAGTTCGATTCAAAC ACCATTATTATCCTTTCTTGGCCTTAGGTACTTTT spacer 
length: 35 repeater length: 30

40639   1549724 ATTTCAATCCTACTATAGTTCGATTCAAAC ACACCTCTCTGCTTTGCACTTATCATCTCCTGAAC spacer 
length: 35 repeater length: 30

40640   1549790 ATTTCAATCCTACTATAGTTCGATTCAAAC CTTGGTACTACATCTTTGCAGGAGGTCTGGTTGAGA spacer 
length: 36 repeater length: 30

40641   1549857 ATTTCAATCCTACTATAGTTCGATTCAAAC TATTGTTTTGTTTATTTGCCTTGATATTTCCCTATTAA spacer 
length: 38 repeater length: 30

40642   1549926 ATTTCAATCCTACTATAGTTCGATTCAAAC ATCACCTAATTTCTTTATAAATGAAATTGTATCTA spacer 
length: 35 repeater length: 30



40643   1549992 ATTTCAATCCTACTATAGTTCGATTCAAAC ATTCAACCCAATTGGCACTGTAAACCTCTTTGTAT spacer 
length: 35 repeater length: 30

40644   1550058 ATTTCAATCCTACTATAGTTCGATTCAAAC GGGCACTTGAAATACCCATATCTCCTAAGCTTGCC spacer 
length: 35 repeater length: 30

40645   1550124 ATTTCAATCCTACTATAGTTCGATTCAAAC CTACTTTATCAGATTTAGTTAGATTTGCAGTTAGA spacer 
length: 35 repeater length: 30

40646   1550190 ATTTCAATCCTACTATAGTTCGATTCAAAC GGTAAGAAAATAGAAATAAAGAGAGTGAGACATATT spacer 
length: 36 repeater length: 30

40647   1550257 ATTTCAATCCTACTATAGTTCGATTCAAAC ACTACCCATATCTGAAGCAATAGAGTCTTATCATA spacer 
length: 35 repeater length: 30

40648   1550323 ATTTCAATCCTACTATAGTTCGATTCAAAC CGACACATCGAGATATTACTTGATCTGCATAATATA spacer 
length: 36 repeater length: 30

40649   1550390 ATTTCAATCCTACTATAGTTCGATTCAAAC ACATGCTATCTGCTTTCTTTGCTACCTCTTCTACGA spacer 
length: 36 repeater length: 30

40650   1550457 ATTTCAATCCTACTATAGTTCGATTCAAAC TTAGGTATTGACTTAGATGCAGATGATGAACTAGGA spacer 
length: 36 repeater length: 30

40651   1550524 ATTTCAATCCTACTATAGTTCGATTCAAAC AGGACTGCACCAATCATACACAATTCTAATGATGTGA spacer 
length: 37 repeater length: 30

40652   1550592 ATTTCAATCCTACTATAGTTCGATTCAAAC CATGATTGGTAATGGTTGGAAGATCAAAGAAATAAACAA 
spacer length: 39 repeater length: 30

40653   1550662 ATTTCAATCCTACTATAGTTCGATTCAAAC GGTTTATTGGGTATTCAGAATTCCAGCCGGGAAATTTG spacer 
length: 38 repeater length: 30

40654   1550731 ATTTCAATCCTACTATAGTTCGATTCAAAC ATCAAATATGATTCAAAGTATTAATAATGTCGTTA spacer 
length: 35 repeater length: 30

40655   1550797 ATTTCAATCCTACTATAGTTCGATTCAAAC ATATAAATACATAGATAAAGAATATAAAGAAGTCGA spacer 
length: 36 repeater length: 30

40656   1550864 ATTTCAATCCTACTATAGTTCGATTCAAAC CACAATTGCTCTTGCGGCTATACAGCTTTCACTGT spacer 
length: 35 repeater length: 30

40657   1550930 ATTTCAATCCTACTATAGTTCGATTCAAAC CCTTGCCCTTGGCTATATAAATGTTACTATTTAGATA spacer 
length: 37 repeater length: 30

40658   1550998 ATTTCAATCCTACTATAGTTCGATTCAAAC CTTGCCCAGGGCTATATAAATGTTACTATTTAGATA spacer 
length: 36 repeater length: 30

40659   1551065 ATTTCAATCCTACTATAGTTCGATTCAAAC TCTACAAGCTGCTATTAAATTCGCTTTACGGCAAAT spacer 
length: 36 repeater length: 30

40660   1551132 ATTTCAATCCTACTATAGTTCGATTCAAAC CAACAATTTTTGTAGTATTATTTGAGGTGTAGTAAAAAT 
spacer length: 39 repeater length: 30

40661   1551202 ATTTCAATCCTACTATAGTTCGATTCAAAC AATATCTGTCTCTATCTCTGTCTGTACATGTTTGCA spacer 
length: 36 repeater length: 30

40662   1551269 ATTTCAATCCTACTATAGTTCGATTCAAAC ATGAGAATGAGAATGAGAATGAGAATGAGAATGAG spacer 
length: 35 repeater length: 30

40663   1551335 ATTTCAATCCTACTATAGTTCGATTCAAAC TTACTATTACTTGATATGCCTGCAAGTGCTTTTCT spacer 
length: 35 repeater length: 30

40664   1551401 ATTTCAATCCTACTATAGTTCGATTCAAAC TCTTCTATGAACGATTTAAGTAATGATGCTGAAGGTC spacer 
length: 37 repeater length: 30

40665   1551469 ATTTCAATCCTACTATAGTTCGATTCAAAC TGCAAGGTCAGCCTTACCGTGCAGGCGTATTGGGATTGA 
spacer length: 39 repeater length: 30

40666   1551539 ATTTCAATCCTACTATAGTTCGATTCAAAC AGGATTTATAGTGTCTGGTAATACCCCTGAATTCG spacer 
length: 35 repeater length: 30

40667   1551605 ATTTCAATCCTACTATAGTTCGATTCAAAC TTAGATCGTTATTCAGAATTCAAGTTTTACGATCTG spacer 
length: 36 repeater length: 30

40668   1551672 ATTTCAATCCTACTATAGTTCGATTCAAAC AAAGAGATAGAAGAAATAAAACGCATGATACGTGTC spacer 
length: 36 repeater length: 30

40669   1551739 ATTTCAATCCTACTATAGTTCGATTCAAAC TATATCGTAAGCTGAGTGCAGAAGTCAGCGAGCTG spacer 
length: 35 repeater length: 30

40670   1551805 ATTTCAATCCTACTATAGTTCGATTCAAAC GAGCATCAAGCTAGGTAGAGGAGCAAACGAGTCGCT spacer 
length: 36 repeater length: 30

40671   1551872 ATTTCAATCCTACTATAGTTCGATTCAAAC TCAACATATTAAAAATTGCAAGGGTGAGTTGGCTCA spacer 
length: 36 repeater length: 30

40672   1551939 ATTTCAATCCTACTATAGTTCGATTCAAAC TGTTTTGTTTATTTGCCTTGATATTTCCCTATTTA spacer 
length: 35 repeater length: 30

40673   1552005 ATTTCAATCCTACTATAGTTCGATTCAAAC GATGTTAAAGATGCGATAATTGTGGGGGTGGTGTA spacer 
length: 35 repeater length: 30

40674   1552071 ATTTCAATCCTACTATAGTTCGATTCAAAC GAATTACAAAAGAGGTTGATTTCAAATGTTAGCGC spacer 
length: 35 repeater length: 30

40675   1552137 ATTTCAATCCTACTATAGTTCGATTCAAAC TTGGTTTGCTCACTGGGAATTACCGAGTATATCTT spacer 
length: 35 repeater length: 30

40676   1552203 ATTTCAATCCTACTATAGTTCGATTCAAAC ACTTTCATGTATACTATCTGTGATGTATCTGCAGAA spacer 
length: 36 repeater length: 30

40677   1552270 ATTTCAATCCTACTATAGTTCGATTCAAAC TGCAACCATTCTTATGATTGCACCTTTTACATCTG spacer 
length: 35 repeater length: 30

40678   1552336 ATTTCAATCCTACTATAGTTCGATTCAAAC CTCAATTTGAGTTCTTAGCCGGCAGTGGTGATACGAGT spacer 



length: 38 repeater length: 30
40679   1552405 ATTTCAATCCTACTATAGTTCGATTCAAAC AGAAGTTAGCGAGCTCTTAGGAATGTATAAGCCCGT spacer 

length: 36 repeater length: 30
40680   1552472 ATTTCAATCCTACTATAGTTCGATTCAAAC GGTTGAGGATAGCGTGATAATTCAATATGTGATAA spacer 

length: 35 repeater length: 30
40681   1552538 ATTTCAATCCTACTATAGTTCGATTCAAAC AGATAATACACCAACGACTCTCTGTGCACTTGTCACGT spacer 

length: 38 repeater length: 30
40682   1552607 ATTTCAATCCTACTATAGTTCGATTCAAAC TCTCTCATTACAAATATTGCCTTGTTGATCCTGTCCTCC 

spacer length: 39 repeater length: 30
40683   1552677 ATTTCAATCCTACTATAGTTCGATTCAAAC CATTACTTAAATCGTTCATAGAAGAAAGCATCAAG spacer 

length: 35 repeater length: 30
40684   1552743 ATTTCAATCCTACTATAGTTCGATTCAAAC AGCACTTACTGAAGTTAATGTTGATGCACTCGTAAAC spacer 

length: 37 repeater length: 30
40685   1552811 ATTTCAATCCTACTATAGTTCGATTCAAAC ATGTTCCCGCATATATATTTGTATTTATCTTTAAAGT spacer 

length: 37 repeater length: 30
40686   1552879 ATTTCAATCCTACTATAGTTCGATTCAAAC TAATGCACGATCGAAATCAACATATTAAAAATTGCA spacer 

length: 36 repeater length: 30
40687   1552946 ATTTCAATCCTACTATAGTTCGATTCAAAC GAGGGGATCTAAAGTAAATACTGCCAAAACGGGATTAT spacer 

length: 38 repeater length: 30
40688   1553015 ATTTCAATCCTACTATAGTTCGATTCAAAC TAGCGAGGTGTAGAAAATTATGGTATTTATAAGAA spacer 

length: 35 repeater length: 30
40689   1553081 ATTTCAATCCTACTATAGTTCGATTCAAAC TAGTAATGCAATTAAGGGATTAGCAGAAAGGCTTTAT spacer 

length: 37 repeater length: 30
40690   1553149 ATTTCAATCCTACTATAGTTCGATTCAAAC AACTTTTATAAAACATCGATCGAAGAGCTGGGAAAA spacer 

length: 36 repeater length: 30
40691   1553216 ATTTCAATCCTACTATAGTTCGATTCAAAC TTTGCTGTCGATAGAAACGCATCTCTCTTCTTTCC spacer 

length: 35 repeater length: 30
40692   1553282 ATTTCAATCCTACTATAGTTCGATTCAAAC GAGGAGCAAACGAATCGCTAAGGAAACTACAAGAA spacer 

length: 35 repeater length: 30
40693   1553348 ATTTCAATCCTACTATAGTTCGATTCAAAC AGGTAAGAAATATTTTAAGAATATTACCAACGAATT spacer 

length: 36 repeater length: 30
40694   1553415 ATTTCAATCCTACTATAGTTCGATTCAAAC AGTGGGAGCAAGCACTTAGAGCGTACGGACTAGATGA spacer 

length: 37 repeater length: 30
40695   1553483 ATTTCAATCCTACTATAGTTCGATTCAAAC GAAGTTTAGGAGAAAGTAAATAATATAGTTATAAAA spacer 

length: 36 repeater length: 30
40696   1553550 ATTTCAATCCTACTATAGTTCGATTCAAAC TGTTAATGCTGTTAATTTTACAATTAGCTTTGTTTTGT spacer 

length: 38 repeater length: 30
40697   1553619 ATTTCAATCCTACTATAGTTCGATTCAAAC ATATCAATGGATTCTATTAGAGCTTATGATCTTAAAT spacer 

length: 37 repeater length: 30
40698   1553687 ATTTCAATCCTACTATAGTTCGATTCAAAC TGACGATATGCGTTTATAATGTCAGCAACACTAATA spacer 

length: 36 repeater length: 30
40699   1553754 ATTTCAATCCTACTATAGTTCGATTCAAAC GATTCAGTAATAACAATGCCCAACAACAAGCGTTTT spacer 

length: 36 repeater length: 30
40700   1553821 ATTTCAATCCTACTATAGTTCGATTCAAAC GTTTCATCCCCTAACTGCTTTATAAACGAAATCGCATCG 

spacer length: 39 repeater length: 30
40701   1553891 ATTTCAATCCTACTATAGTTCGATTCAAAC TTTCATCTCCTAACGCTTTTATAAATGTAATCACATC spacer 

length: 37 repeater length: 30
40702   1553959 ATTTCAATCCTACTATAGTTCGATTCAAAC CTTGCGCGTGAGGGAATTAGACTTGTGTTGTCGG spacer 

length: 34 repeater length: 30
40703   1554024 ATTTCAATCCTACTATAGTTCGATTCAAAC ATGCATCACAGGTCGTATACATGAAGGTTGTAAAGCT spacer 

length: 37 repeater length: 30
40704   1554092 ATTTCAATCCTACTATAGTTCGATTCAAAC TGCAACAAACTTCTCCTTCTTTGAGACCGCCTTCTCG spacer 

length: 37 repeater length: 30
40705   1554160 ATTTCAATCCTACTATAGTTCGATTCAAAC AAGGTCAGCCCTACAGGGCAGGCGTGTTGGGACTAA spacer 

length: 36 repeater length: 30
40706   1554227 ATTTCAATCCTACTATAGTTCGATTCAAAC GATGAGACAGAAGATATATCTTTCAGAGTAACCTATC spacer 

length: 37 repeater length: 30
40707   1554295 ATTTCAATCCTACTATAGTTCGATTCAAAC GTGTATTATTGCGATACTGATAGTTTAATTGTTAAC spacer 

length: 36 repeater length: 30
40708   1554362 ATTTCAATCCTACTATAGTTCGATTCAAAC ATTTAAGTATGCTGAAGATATGCCCGCGCAGTTTATA spacer 

length: 37 repeater length: 30
40709   1554430 ATTTCAATCCTACTATAGTTCGATTCAAAC AGATCATTGACGAGCAAGAGTTAATTGAGTACTTAGC spacer 

length: 37 repeater length: 30
40710   1554498 ATTTCAATCCTACTATAGTTCGATTCAAAC ATAGTTAGAGAGACGATGCATAAATGTGACATATTTTA spacer 

length: 38 repeater length: 30
40711   1554567 ATTTCAATCCTACTATAGTTCGATTCAAAC AAGAGTAAAGGATATAATTGATAAACGCTTACCTGAC spacer 

length: 37 repeater length: 30
40712   1554635 ATTTCAATCCTACTATAGTTCGATTCAAAC TGTAGAATATTAAAACATCTACACCAAAATTCAACCT spacer 

length: 37 repeater length: 30
40713   1554703 ATTTCAATCCTACTATAGTTCGATTCAAAC TCGCCCTTAGCTCGTTGACATACTCGCTGAACGTCT spacer 

length: 36 repeater length: 30



40714   1554770 ATTTCAATCCTACTATAGTTCGATTCAAAC TTATTTGTGCATCAGCATAAGGGCAAAAATCTATAAA spacer 
length: 37 repeater length: 30

40715   1554838 ATTTCAATCCTACTATAGTTCGATTCAAAC AGTTAGAGAAACTATGCAAAAATGTGAAATATATTA spacer 
length: 36 repeater length: 30

40716   1554905 ATTTCAATCCTACTATAGTTCGATTCAAAC TTCTAAGAGATACATATATAGATGTTTTGACTTGTA spacer 
length: 36 repeater length: 30

40717   1554972 ATTTCAATCCTACTATAGTTCGATTCAAAC TTGGGGGGTAGGATGCAGACTGGCAGACAGATAGACT spacer 
length: 37 repeater length: 30

40718   1555040 ATTTCAATCCTACTATAGTTCGATTCAAAC AAGTACGCCAACAACTCTCTCTGCGCTTTGTACAT spacer 
length: 35 repeater length: 30

40719   1555106 ATTTCAATCCTACTATAGTTCGATTCAAAC AAACTTCTTTAATGAAGGATAGGAGTCTTGTGCATAT spacer 
length: 37 repeater length: 30

40720   1555174 ATTTCAATCCTACTATAGTTCGATTCAAAC CGATGCACTCGTAAACATGGTGCAAGAATTACAAAA spacer 
length: 36 repeater length: 30

40721   1555241 ATTTCAATCCTACTATAGTTCGATTCAAAC ACCAATACGATACATTCTTCTCAAATCGACCCTCG spacer 
length: 35 repeater length: 30

40722   1555307 ATTTCAATCCTACTATAGTTCGATTCAAAC ATATATTGTTTTATAGAGTTATAAAGTACATGTGCA spacer 
length: 36 repeater length: 30

40723   1555374 ATTTCAATCCTACTATAGTTCGATTCAAAC GGCAAAACTAATAGTGAGTGTGATAAGAAGGGAGAA spacer 
length: 36 repeater length: 30

40724   1555441 ATTTCAATCCTACTATAGTTCGATTCAAAC TCCAGTCATTGTATCATTACCATTGCCTCCACCTAT
40725   
40726   
40727   crispr 4
40728   925858 CTTTCAATCCTACTATAGTTCGATTCAAAC ACTTCGGTAGTGTGATAATAACTTGATATGAAGAA spacer 

length: 35 repeater length: 30
40729   925924 CTTTCAATCCTACTATAGTTCGATTCAAAC GGAAGGCACAGACAGGCTTAGGTCTCAGATAAACC spacer 

length: 35 repeater length: 30
40730   925990 CTTTCAATCCTACTATAGTTCGATTCAAAC CAATTATATTAAAATTACGTTATGTTGGAAATTTG spacer 

length: 35 repeater length: 30
40731   926056 CTTTCAATCCTACTATAGTTCGATTCAAAC AATGCTATAGATGCAATTTGAAGTTTAGGTTACCTA spacer 

length: 36 repeater length: 30
40732   926123 CTTTCAATCCTACTATAGTTCGATTCAAAC TATGCTAAGATGCAAGGAATGCGATAAGATGTATAAC spacer 

length: 37 repeater length: 30
40733   926191 CTTTCAATCCTACTATAGTTCGATTCAAAC TAATCTTCTACATAGCCAAAACATGTATTATCTCCTCTTA 

spacer length: 40 repeater length: 30
40734   926262 CTTTCAATCCTACTATAGTTCGATTCAAAC TAATCTTCTACATAGCCAAAACATGTATTATCTCCTCTTA 

spacer length: 40 repeater length: 30
40735   926333 CTTTCAATCCTACTATAGTTCGATTCAAAC CATAAGGTGAAATATATTCACCTACAGCACCACCTA spacer 

length: 36 repeater length: 30
40736   926400 CTTTCAATCCTACTATAGTTCGATTCAAAC TCGCTCGTTCAATTTACGGTATAACTGTTACCGAA spacer 

length: 35 repeater length: 30
40737   926466 CTTTCAATCCTACTATAGTTCGATTCAAAC CTTGATTTGCCTAATTCTTCGATTTTATCGAGGAAT spacer 

length: 36 repeater length: 30
40738   926533 CTTTCAATCCTACTATAGTTCGATTCAAAC CATGTGCTAGAGATCTAAGTGCAAGTGTAGAATTTG spacer 

length: 36 repeater length: 30
40739   926600 CTTTCAATCCTACTATAGTTCGATTCAAAC TATTACTGCATGCGATGCGCATACAAACTATACCCTA spacer 

length: 37 repeater length: 30
40740   926668 CTTTCAATCCTACTATAGTTCGATTCAAAC CAGAGAGTAGCAACACGTTATGGCATAGGTAGAGC spacer 

length: 35 repeater length: 30
40741   926734 CTTTCAATCCTACTATAGTTCGATTCAAAC ATAGGGGTGGTATGAAAAATGGGGTATGGTTATGCTA spacer 

length: 37 repeater length: 30
40742   926802 CTTTCAATCCTACTATAGTTCGATTCAAAC AATTTTGTTGATGATGACTATTATATACAGTTATTCAA spacer 

length: 38 repeater length: 30
40743   926871 CTTTCAATCCTACTATAGTTCGATTCAAAC AGAGTTTAGCAATAGAATGTATGAAAGTAATGAAAG spacer 

length: 36 repeater length: 30
40744   926938 CTTTCAATCCTACTATAGTTCGATTCAAAC TCAATTGAGCACCCTTCAACTGTATTGTTGAACCTG spacer 

length: 36 repeater length: 30
40745   927005 CTTTCAATCCTACTATAGTTCGATTCAAAC GTTCACCCTCCTCTAGCACTATTACCTCATCTCCTA spacer 

length: 36 repeater length: 30
40746   927072 CTTTCAATCCTACTATAGTTCGATTCAAAC ATACTTCCCTTCTAATCGTTTAGGCTTATGCTCTA spacer 

length: 35 repeater length: 30
40747   927138 CTTTCAATCCTACTATAGTTCGATTCAAAC GCGCCACAATCACTTCTTCAACTGATTCAGCAATTTC spacer 

length: 37 repeater length: 30
40748   927206 CTTTCAATCCTACTATAGTTCGATTCAAAC CTTCACTTCCTGCAGAGATCAAAGAGTTCATCAAACA spacer 

length: 37 repeater length: 30
40749   927274 CTTTCAATCCTACTATAGTTCGATTCAAAC AATGTGCTATAATCTTTTTAAGCAATTTTATAATTG spacer 

length: 36 repeater length: 30
40750   927341 CTTTCAATCCTACTATAGTTCGATTCAAAC TATTAGAAAATAAAAATAAATACAAAACTAATACAAACA spacer 

length: 39 repeater length: 30
40751   927411 CTTTCAATCCTACTATAGTTCGATTCAAAC AGAAGCGAGATAGAAAGATAGAGAAGAGGATGGTGT spacer 



length: 36 repeater length: 30
40752   927478 CTTTCAATCCTACTATAGTTCGATTCAAAC TAAGGTAGTGATAGGTATAGTAACATCATTCATAGCA spacer 

length: 37 repeater length: 30
40753   927546 CTTTCAATCCTACTATAGTTCGATTCAAAC AGCTTTGAGATAGATACCAGTAGCAGGTTCAACAG spacer 

length: 35 repeater length: 30
40754   927612 CTTTCAATCCTACTATAGTTCGATTCAAAC GAGCAATTAGGTTCGCCTAATTCGATCAAGTTGGGA spacer 

length: 36 repeater length: 30
40755   927679 CTTTCAATCCTACTATAGTTCGATTCAAAC GATCGTTTTCAAAAAAGACACCATAAATTTGTAGCG spacer 

length: 36 repeater length: 30
40756   927746 CTTTCAATCCTACTATAGTTCGATTCAAAC GATAATAGAAGTCCTGAAAAGGGAGGTTTTTAGGA spacer 

length: 35 repeater length: 30
40757   927812 CTTTCAATCCTACTATAGTTCGATTCAAAC CTGAGTCGTAAAGGGAGTATGAAAGGCGAACGAGA spacer 

length: 35 repeater length: 30
40758   927878 CTTTCAATCCTACTATAGTTCGATTCAAAC TTCATTAGAAATTTGCGAATTGATCCTGCAAATGA spacer 

length: 35 repeater length: 30
40759   927944 CTTTCAATCCTACTATAGTTCGATTCAAAC AATATTATGAACGCAATTAAGGAGGCACGATCCTATAC spacer 

length: 38 repeater length: 30
40760   928013 CTTTCAATCCTACTATAGTTCGATTCAAAC GCAAATATTAAATTTTGCCTTGTCCCAATATGGAC spacer 

length: 35 repeater length: 30
40761   928079 CTTTCAATCCTACTATAGTTCGATTCAAAC ATCCCTAACCACTCCTCATTTACCTCTGCTTGTGCA spacer 

length: 36 repeater length: 30
40762   928146 CTTTCAATCCTACTATAGTTCGATTCAAAC GAATAGGTAGGATTGCATCTGGGGCTGAGGCATCT spacer 

length: 35 repeater length: 30
40763   928212 CTTTCAATCCTACTATAGTTCGATTCAAAC TTTGCATCGATCCTTTTCAGGAACATGGAAATTGTA spacer 

length: 36 repeater length: 30
40764   928279 CTTTCAATCCTACTATAGTTCGATTCAAAC AATAGGGATTCATATTATTCGGGGGCATGCATCCGC spacer 

length: 36 repeater length: 30
40765   928346 CTTTCAATCCTACTATAGTTCGATTCAAAC TTTATTTTACGTTACGCATATTTGACGCTAGGACA spacer 

length: 35 repeater length: 30
40766   928412 CTTTCAATCCTACTATAGTTCGATTCAAAC TTTTATTTGGCGACATAAAATAAAATTTTGTTCGA spacer 

length: 35 repeater length: 30
40767   928478 CTTTCAATCCTACTATAGTTCGATTCAAAC GTATGAAATGGAGGAGGAAGAGCGCAACGCCTATAAC spacer 

length: 37 repeater length: 30
40768   928546 CTTTCAATCCTACTATAGTTCGATTCAAAC CCTCTTTTGGAGAGGCGTAAAATACGCCTCTCTAT spacer 

length: 35 repeater length: 30
40769   928612 CTTTCAATCCTACTATAGTTCGATTCAAAC GACTAAGAAAGAGATGGCATTTAGAGAATGGTTAA spacer 

length: 35 repeater length: 30
40770   928678 CTTTCAATCCTACTATAGTTCGATTCAAAC TTAATTTATTAAGATTATGCCTTATCTCTCTACTTA spacer 

length: 36 repeater length: 30
40771   928745 CTTTCAATCCTACTATAGTTCGATTCAAAC CAGAGATGAAATCAGAAGCCAACTCTCAGCATTGT spacer 

length: 35 repeater length: 30
40772   928811 CTTTCAATCCTACTATAGTTCGATTCAAAC CACTGTTATGTTTGAAGAACTCTGCCACATGAATA spacer 

length: 35 repeater length: 30
40773   928877 CTTTCAATCCTACTATAGTTCGATTCAAAC ATGAAATGAATCTTGAGTATCTTAGAAAGGTGGTT spacer 

length: 35 repeater length: 30
40774   928943 CTTTCAATCCTACTATAGTTCGATTCAAAC TACAGTTGCAGTACGGTGATGAAGTAATAGCAACCTCT spacer 

length: 38 repeater length: 30
40775   929012 CTTTCAATCCTACTATAGTTCGATTCAAAC ATAGATAAAGAAATAAGATGTTATTGGTCAGATTG spacer 

length: 35 repeater length: 30
40776   929078 CTTTCAATCCTACTATAGTTCGATTCAAAC TGTGCACATACTACCCATACGGGCGGTAAGGGTCTG spacer 

length: 36 repeater length: 30
40777   929145 CTTTCAATCCTACTATAGTTCGATTCAAAC TATATGGATAATGAAAGAGACGCCAACTAAACCAAACT spacer 

length: 38 repeater length: 30
40778   929214 CTTTCAATCCTACTATAGTTCGATTCAAAC GCTGAATCAAAGTTCTGTGAGCCTATAAGCACGTA spacer 

length: 35 repeater length: 30
40779   929280 CTTTCAATCCTACTATAGTTCGATTCAAAC GCAACAGCAACAACAACAACAGATCATACAACAAGC spacer 

length: 36 repeater length: 30
40780   929347 CTTTCAATCCTACTATAGTTCGATTCAAAC GATGATGATATCGTGAATGACATAATATCCGAATCT spacer 

length: 36 repeater length: 30
40781   929414 CTTTCAATCCTACTATAGTTCGATTCAAAC ATGAAATCAACGACGTCGAGGACAGCGTAAAGGATTACT spacer 

length: 39 repeater length: 30
40782   929484 CTTTCAATCCTACTATAGTTCGATTCAAAC CAACAAACTTCTCTTTCTTTGCAACTGCCTTCTCAG spacer 

length: 36 repeater length: 30
40783   929551 CTTTCAATCCTACTATAGTTCGATTCAAAC CATAAAGTTACTATATTTCATAAGAAATGAAGATA spacer 

length: 35 repeater length: 30
40784   929617 CTTTCAATCCTACTATAGTTCGATTCAAAC ATAATTGGGGTGGTTTAATGGGATACGGTTATGGA spacer 

length: 35 repeater length: 30
40785   929683 CTTTCAATCCTACTATAGTTCGATTCAAAC AAAAATGCATTTACCGATTTTACGAATAAAATTTATA spacer 

length: 37 repeater length: 30
40786   929751 CTTTCAATCCTACTATAGTTCGATTCAAAC CAGAGTGTCAACTTTTATTCAGTGTTACAGATGTTGC spacer 

length: 37 repeater length: 30



40787   929819 CTTTCAATCCTACTATAGTTCGATTCAAAC CTTGCTGGATCAGGAGCTGCATTCTTCTGATTTACA spacer 
length: 36 repeater length: 30

40788   929886 CTTTCAATCCTACTATAGTTCGATTCAAAC AGAGCATCAGACTAGGTAGAGGAGCAAACGAATCGCT spacer 
length: 37 repeater length: 30

40789   929954 CTTTCAATCCTACTATAGTTCGATTCAAAC TTGACTGATTTCTTTTGCAATGAATATCTTAAACATTA spacer 
length: 38 repeater length: 30

40790   930023 CTTTCAATCCTACTATAGTTCGATTCAAAC TCTTCTCTGCGCTTGGTGCAAACAATCTTGCAGTAC spacer 
length: 36 repeater length: 30

40791   930090 CTTTCAATCCTACTATAGTTCGATTCAAAC GAAGAAATAAAACGTATGATACGTGTTATGGAAAAG spacer 
length: 36 repeater length: 30

40792   930157 CTTTCAATCCTACTATAGTTCGATTCAAAC GATTAGCAGAAAGAGTATATAGCGGTATAACAAAA spacer 
length: 35 repeater length: 30

40793   930223 CTTTCAATCCTACTATAGTTCGATTCAAAC CTCTACCTTTGAACCTTCAAGAGAATCCTTCTTTG spacer 
length: 35 repeater length: 30

40794   930289 CTTTCAATCCTACTATAGTTCGATTCAAAC CATTGATGCAATTAAACTTGAATTAGATTCATATA spacer 
length: 35 repeater length: 30

40795   930355 CTTTCAATCCTACTATAGTTCGATTCAAAC TGTATTATTGCGATACTGATAGTTTAATTGTTAAT spacer 
length: 35 repeater length: 30

40796   930421 CTTTCAATCCTACTATAGTTCGATTCAAAC CAACAAACTTCTCCTTCTTTGCAACAGCCTTCTCCG spacer 
length: 36 repeater length: 30

40797   930488 CTTTCAATCCTACTATAGTTCGATTCAAAC CATTATCAAGGTTAGTTAATATGCCAGGACACTATTT spacer 
length: 37 repeater length: 30

40798   930556 CTTTCAATCCTACTATAGTTCGATTCAAAC TTGACTTTAAAGTACTATCGTTCGAAGGGGGCACC spacer 
length: 35 repeater length: 30

40799   930622 CTTTCAATCCTACTATAGTTCGATTCAAAC TCTACATATTAAAAATTGCAAGGGTGAGTTAGCTCA spacer 
length: 36 repeater length: 30

40800   930689 CTTTCAATCCTACTATAGTTCGATTCAAAC GCCAACACGAGTCGATCTTCGAAGAATGTATCGTA spacer 
length: 35 repeater length: 30

40801   930755 CTTTCAATCCTACTATAGTTCGATTCAAAC TCTTGTTAATTATACACTGAGTGTAAAAGTTAAGCA spacer 
length: 36 repeater length: 30

40802   930822 CTTTCAATCCTACTATAGTTCGATTCAAAC AGGCATGCTATCTGCTTTCTTTGCAACCTCCTCCGCAT spacer 
length: 38 repeater length: 30

40803   930891 CTTTCAATCCTACTATAGTTCGATTCAAAC TAGCCTCATCTAGGTTGCTGGGGTATTCCCTACCTTA spacer 
length: 37 repeater length: 30

40804   930959 CTTTCAATCCTACTATAGTTCGATTCAAAC TCAAGTTATCGAACATTTTGCTGAGGGGTAGGAAAAA spacer 
length: 37 repeater length: 30

40805   931027 CTTTCAATCCTACTATAGTTCGATTCAAAC ATAATATTGACGATCTTGCGCGCGAGGGAATTAAG spacer 
length: 35 repeater length: 30

40806   931093 CTTTCAATCCTACTATAGTTCGATTCAAAC ACTTGTGTGTTTTTGCTTATCTATTACTAAGTAAT spacer 
length: 35 repeater length: 30

40807   931159 CTTTCAATCCTACTATAGTTCGATTCAAAC AGTTTTATACATAGCGGTTATGAGTTCGATGAGACA spacer 
length: 36 repeater length: 30

40808   931226 CTTTCAATCCTACTATAGTTCGATTCAAAC TTAGTAATAGATAAGCAAAAACACACAAGTCAATGC spacer 
length: 36 repeater length: 30

40809   931293 CTTTCAATCCTACTATAGTTCGATTCAAAC TCTACAAGCTGCTGCTAAACTCGCTATACGGCAAGT spacer 
length: 36 repeater length: 30

40810   931360 CTTTCAATCCTACTATAGTTCGATTCAAAC TAGCTTTGTAGGAAAGATGTTATTCTTCATAACAA spacer 
length: 35 repeater length: 30

40811   931426 CTTTCAATCCTACTATAGTTCGATTCAAAC TATACTTTTATAACAAGAGACTTGAAGCTAAAGAAA spacer 
length: 36 repeater length: 30

40812   931493 CTTTCAATCCTACTATAGTTCGATTCAAAC TAACAAACTTCTCCTTCTTTGCAACAGCTCGCTCGG spacer 
length: 36 repeater length: 30

40813   931560 CTTTCAATCCTACTATAGTTCGATTCAAAC ATAAAAATGGTTGAGGATAGCGTGATAATTCAGTAC spacer 
length: 36 repeater length: 30

40814   931627 CTTTCAATCCTACTATAGTTCGATTCAAAC TAAGAGCTACAGGATCAACAACTTTGACTGCTAACAA spacer 
length: 37 repeater length: 30

40815   931695 CTTTCAATCCTACTATAGTTCGATTCAAAC GTTCTTAACAGTTTTAAAAGTAGAACTAACAAACGCGT spacer 
length: 38 repeater length: 30

40816   931764 CTTTCAATCCTACTATAGTTCGATTCAAAC TTGATAGTGAAGGTAACATAAAGAATGATTCTGGTA spacer 
length: 36 repeater length: 30

40817   931831 CTTTCAATCCTACTATAGTTCGATTCAAAC GCTATATAAATGTTACTATTAAGAAATGAGGGGCC spacer 
length: 35 repeater length: 30

40818   931897 CTTTCAATCCTACTATAGTTCGATTCAAAC ACACAACTTAATGAAAGAGTGGTACAAATTTACAG spacer 
length: 35 repeater length: 30

40819   931963 CTTTCAATCCTACTATAGTTCGATTCAAAC GATATAAAGAATTATTGACTAAAGTTGTAACAAAT spacer 
length: 35 repeater length: 30

40820   932029 CTTTCAATCCTACTATAGTTCGATTCAAAC ATATTATAATAAATACAGGAACTTAGTGCTTTTGCAG spacer 
length: 37 repeater length: 30

40821   932097 CTTTCAATCCTACTATAGTTCGATTCAAAC CATAAAATTACTATATTTCATAAGAAATGAAAGTT spacer 
length: 35 repeater length: 30

40822   932163 CTTTCAATCCTACTATAGTTCGATTCAAAC CAGAACTATATCTTATATCATTTCCTGTATATGCAC spacer 



length: 36 repeater length: 30
40823   932230 CTTTCAATCCTACTATAGTTCGATTCAAAC ATTTACGGTATAACTGTTACCGAAACTTTCAATCCT
40824   
40825   
40826   crispr 5
40827   909274 TACCCTTTCCTCCATATAGTGTATCATTGCCTCC 

TTGTATTTTATCAACACCAGGGCCTCCATCTATACTATCTCCATAAAGGTAATCATCACCATCTCCTCCCTTTAGTGTATCATCAC
CTCCAGTTAGTGTATCATTACCAACTCCTCCACCTATACCATCTCCATAAAGCCTATCA spacer length: 145 
repeater length: 34

40828   909454 TACCCTTTCCTCCATATAGTGTATCATTGCCTCC 
AGTCATTGTATTGTCACCATCTTCTCCCCATATACCATCTCCATAAAGCCTATCA spacer length: 55 repeater 
length: 34

40829   909544 TACCCTTTCCTCCATATAGTGTATCATTGCCTCC 
AGTCATTGTATTGTCACCATCTCCTCCACCTATAACATCTCCCTCAAGCCAATCATCACCCTCTCCTCCATAGAGCGTATCATCAC
CTCCAGTTAGTGTATCATCACCATATGCTCCACCTATACCATCTCCAAAAAGATTATCA spacer length: 145 
repeater length: 34

40830   909724 TACCCTTTCCTCCATATAGTGTATCATTGCCTCC 
AGAGATGCTGGAGTATGGAATAACAAGGGGGTTGCACTCTACAAGTTGAAGAGGTTTGAGGAGGCTATAGCATGCTTTGATAGAGC
GTTAAAGATAAACCCGAGGGATGTGAAGGTGTGGAGGAACAAGGGCAATGCACTTGTTG

40831   
40832   
40833   crispr 6
40834   1093317 TTGAGGAGGCTATAGCATGCTTTGATAAGGCTATAGAGAT 

GGATGGGAGGGATAGCATGGTATGGAACCTTAAAGGGTTTGCTTTATATGGGCTAGGAAGG spacer length: 61 
repeater length: 40

40835   1093419 TTGAGGAGGCTATAGCATGCTTTGATAAGGCTATAGAGAT 
GGATTGGGGGAATGCAAAGGCATGGTACAACAAAGGTGTTGTATTACTTGAGATGAAGAGG spacer length: 61 
repeater length: 40

40836   1093521 TTGAGGAGGCTATAGCATGCTTTGATAAGGCTATAGAGAT 
CCCGAGGGATGTGAAGGTGTGGAGGAACAAGGGCAATGCACTTGTTGAGTTAGGGATGCTG

40837   
40838   
40839   crispr 7
40840   909459 TTTCCTCCATATAGTGTATCATTGCCTCCAGTCATTGTAT 

TGTCACCATCTTCTCCCCATATACCATCTCCATAAAGCCTATCACTACC spacer length: 49 repeater length: 
40

40841   909549 TTTCCTCCATATAGTGTATCATTGCCTCCAGTCATTGTAT 
TGTCACCATCTCCTCCACCTATAACATCTCCCTCAAGCCAATCATCACCCTCTCCTCCATAGAGCGTATCATCACCTCCAGTTAGT
GTATCATCACCATATGCTCCACCTATACCATCTCCAAAAAGATTATCATTACC spacer length: 139 repeater 
length: 40

40842   909729 TTTCCTCCATATAGTGTATCATTGCCTCCAGTCATTGTAT 
GAGGGATGTGAAGGTGTGGAGGAACAAGGGCAATGCACTTGTTGAGTTAGGGATGCTGAACGAGGCTGTAAAGTGCTTCAACAGGG
CTATAGAGATAGATGCACGGATAGGAGGAATATAATGTATGTTGGGTAGATCA

40843   
40844   
40845   GCA_900696045.1_Nitrosocosmicus_franklandus_C13_genomic.fna(findCrispr):
40846   START       REPEAT                           

SPACER                                             
40847   crispr 1
40848   1334374 CAAGGCATAGGCCAATCACA 

ATTTGCCACTCAATTAGGTGTTTGTGTATCTGGCGACGGTACTCTTTTTTCCTGCAACAACTTGAATGCTCAAAACCAAGTCAACA
CTGGAAATAACGCATTAGCACAACAAGGTGGCGGTGGTAAAGGTGGCAATACTGCTAA spacer length: 144 
repeater length: 20

40849   1334539 CAAGGCATAGGCCAATCACA 
GAGCTCTAACCAAAATGCATTATGTGTTTCTGGAACAGGAACCTTTGTTTCCTGCAACAACGTGAATGCTCAAAACCAAGTCAACA
CTGGAAATAACGCATTAGCACAAAGTGGCGGTGGTAAAGGTGGCAATACTGCTAA spacer length: 141 repeater 
length: 20

40850   1334701 CAAGGCATAGGCCAATCACA 
GAGCTCTAACCAAAACAGTGGTGTAGTTTCTGGTGGCGATACTACCGGCTCAGGCAACAACGTAAACACACAGAGTCAAACAAACA
CTGGAAATAACGCATTAGCACAACAAGGTGGCGGTGGTAAAGGTAAAGGTGGCAACACAATTAA spacer length: 150 
repeater length: 20

40851   1334872 CAAGGCATAGGCCAATCACA 
GAGCTCTAACCAAAACAGTGGTGTAGTTTCTGGTGGCGATACTACCGGCTCAGGCAACAACGTAAACACACAGAGTCAAACAAACA
CTGGAAATAACGCAGCAGCACAACAAGGTGGCGGTGGTAAAGGTGGCAATACTGCTAA spacer length: 144 
repeater length: 20

40852   1335037 CAAGGCATAGGCCAATCACA 
GCAGCAGCACAAGACTAAATCTGAGCTTAAACTCGTCTAATTACTATTTTTTTATTTTTTATTCTGGTTCCAGTATTCATGTTCTT
TAATACCGTTTTGCTGACTCTACTCTGAGATCTATAGGCTTTTTTCTGATCTTTATAG

40853   
40854   
40855   crispr 2



40856   519498 GCCCAGCCGTTAACCCAGCC 
GTTACTTGGTGCTGTTTGCCATGTATGCCAAAGCGCGTTGTCTGTTCCTCTTGCAAATACTTCCAATCTACCATCAGCGTTTTGGG
CTACTACAGGATCGCTTGTTATTATGCCACCTCGTGA spacer length: 123 repeater length: 20

40857   519642 GCCCAGCCGTTAACCCAGCC 
GTTACTTGGTGCTGTTTGCCATGTATGCCAAAGCGCGTTGTCTGTTCCTCTTGCAAATATCTCTAATCTACCATCTTTATTTCGGC
CAACAGCGATATTGCTTGTTATCCTACCTCCCCTTGT spacer length: 123 repeater length: 20

40858   519786 GCCCAGCCGTTAACCCAGCC 
ACCGTTTGGAGCTACCTGCCATGTATGCCAAACTCCATTATCTGTTCCTCTTGCAAATACTTCCAATCTACCATCAGCGTTTTGGG
CTACTACAGGATCGCTTGTTATTATGCCACCTCGTGA spacer length: 123 repeater length: 20

40859   519930 GCCCAGCCGTTAACCCAGCC 
ACCGTTTGGAGCTACCTGCCATGTATGCCAAAGCGCGTTGTCTGTTCCTCTTGCAAATATCTCTAATCTACCATCTTTATTTCGGC
CAACAGCGATATTGCTTGTTATCCTACCTCCCCTTGT spacer length: 123 repeater length: 20

40860   520074 GCCCAGCCGTTAACCCAGCC 
ACCGTTTGGAGCTACCTGCCATGTATGCCAAACTCCATTATCTGTTCCTCTTGCAAATACTTCCAATCTACCATCAGCGTTTTGGG
CTACTACAGGATCGCTTGTTATTATGCCACCTCGTGA spacer length: 123 repeater length: 20

40861   520218 GCCCAGCCGTTAACCCAGCC 
GGTGGCGATACTACCGGCTCAGGCAACAACGTAAACACACAGAGTCAAACAAACACTGGAAATAACGCAGCAGCACAACAATAATT
TTTTTTGTTTTATTGAATCAATAATGTATTTTCCATT

40862   
40863   
40864   crispr 3
40865   1707235 TGGGCTGCTGCGTTATTACCAGT 

ATTGTTCTGGGTTTGTGTGTTTACATTATTTCCTGATCCAGCTGTGTTACCCCCAGAAGCTACACCACTGTTTTGGTTAGAGGTTT
GTGATTGGCCGATACTTTGGGTAGCTTGGTTACCTCCGCCACTACCACTACCACCACT spacer length: 144 
repeater length: 23

40866   1707403 TGGGCTGCTGCGTTATTACCAGT 
GTTTGTTTGACTCTGGGTGTTTTGGTTATTGCCTGAGCCTGTTGTATCGCCACCAGAAGCTACACCACTGTTTTGGTTAGAGGTTT
GTGATTGGCCGATACTTTGGGTAGCTTGGTTACCTCCGCCACTACCACTACCACCACT spacer length: 144 
repeater length: 23

40867   1707571 TGGGCTGCTGCGTTATTACCAGT 
GACGACGGTAATAGCTCAAACCAAGGAATAGGTCAATCCCAATCTTCCCGTCAAAATTCACAATGTGTATCCGGTGAAGATGCAAT
CGTATCTTGTGATAATGTTAGTTTCCAAAATCAAGTAAATAGTGGAAACAATGCATTG

40868   
40869   
40870   crispr 4
40871   1693860 ACAAGGACCTCCAGGACCACAAGGTGAA AAGGGTGATACTGGTGACCAAGGAC spacer length: 25 

repeater length: 28
40872   1693914 ACAAGGACCTCCAGGACCACAAGGTGAA AAGGGTGATACTGGTGACCAAGGACCACAAGGACCACAAGGTG 

spacer length: 43 repeater length: 28
40873   1693986 ACAAGGACCTCCAGGACCACAAGGTGAA TTAAATAAGATATCATAATTCATTCGATTATGACCAAATAGAT
40874   
40875   
40876   crispr 5
40877   1707353 CGATACTTTGGGTAGCTTGGTTACCTCCG 

CCACTACCACTACCACCACTTTGGGCTGCTGCGTTATTACCAGTGTTTGTTTGACTCTGGGTGTTTTGGTTATTGCCTGAGCCTGT
TGTATCGCCACCAGAAGCTACACCACTGTTTTGGTTAGAGGTTTGTGATTGG spacer length: 138 repeater 
length: 29

40878   1707521 CGATACTTTGGGTAGCTTGGTTACCTCCG 
CCACTACCACTACCACCACTTTGGGCTGCTGCGTTATTACCAGTGTTTGTTTGACTCTGGGTGTTTTGGTTATTGCCTGAGCCTGT
TGTATCGCCACCAGAAGCTACACCACTGTTTTGGTTAGAGGTTTGTGATTGA spacer length: 138 repeater 
length: 29

40879   1707689 CGATACTTTGGGTAGCTTGGTTACCTCCG 
CAACAATAATTTTTTTTGTTTTATTGAATCAATAATGTATTTTCCATTTTAACCCTACCGATCATCATCATATTTTCGCTTGATCC
TTTGCAATACCTACTATCAAAGATGCTCTGCTAGTAGAGCTGGATCATGATT

40880   
40881   
40882   crispr 6
40883   69627 TTTGTCACACAGGATGGCTGGGTCTGGTT 

CCAAGGCACTAATAACAAACTCATGAAGATGAAAACTGATGGTAGCGAGATAACAAATTTTGGTCTTGAAACCAAATCTACTCC 
spacer length: 84 repeater length: 29

40884   69741 TTTGTCACACAGGATGGCTGGGTCTGGTT 
CCAAGGCACTAATAACAAACTCATGAAGATGAAAACTGATGGTAGCGAGATAACAAATCCTCGCGAGTATGTGACATCCACTATGC
C spacer length: 87 repeater length: 29

40885   69858 TTTGTCACACAGGATGGCTGGGTCTGGTT 
TTCTGATTGTATAGCAAAGCTTACTCGGATGAAAACGGATGGTAGCATAGTAGATTATCCTGGTATTACGAGCGCATTGTCGACCC
C spacer length: 87 repeater length: 29

40886   69975 TTTGTCACACAGGATGGCTGGGTCTGGTT 
CCAAGGCACTAATAACAAACTCATGAAGATGAAAACTGATGGTAGCGAGATAACAAATCCTCGCGAGTATGTGACATCCACTATGC
C spacer length: 87 repeater length: 29

40887   70092 TTTGTCACACAGGATGGCTGGGTCTGGTT 
TTCTGATTGTATAGCAAAGCTTACTCGGATGAAAACGGATGGTAGCATAGTAGATTATCCTGGTATTACGAGCGCATTGTCGACCC



C spacer length: 87 repeater length: 29
40888   70209 TTTGTCACACAGGATGGCTGGGTCTGGTT 

AAGACTAAATCTGAGCTTAAACTCGTCTAATTACTATTTTTTTATTTTTTATTCTGGTTCCAGTATTCATGTTCTTTAATACCGTT
T

40889   
40890   
40891   crispr 7
40892   784491 CAGCAGCAGCAGCAACTACAACCACAACAAC AATCACAATTTGAACAACCAATCCAGGA spacer length: 

28 repeater length: 31
40893   784551 CAGCAGCAGCAGCAACTACAACCACAACAAC AATCACAATTTGAACAACCAATCCAGGATCAGCAGCAGCA 

spacer length: 40 repeater length: 31
40894   784623 CAGCAGCAGCAGCAACTACAACCACAACAAC AACGCAGCAGCACAACAATAATTTTTTTTGTTTTATTGAA
40895   
40896   
40897   crispr 8
40898   1187701 ATGACAAGGATGCAAAGGACAAGGATGATGATG ATGATGATGATGATGATGACAAGAATAAG spacer 

length: 29 repeater length: 33
40899   1187764 ATGACAAGGATGCAAAGGACAAGGATGATGATG ATGATGATGACAAGAATAAG spacer length: 20 

repeater length: 33
40900   1187818 ATGACAAGGATGCAAAGGACAAGGATGATGATG CGGCTCAGGCAACAACGTAA
40901   
40902   
40903   crispr 9
40904   140112 CTCCTCCAGAGCCACCTGAGCCACCTGAGCCAC CGTCACCGCCGTTACCACCA spacer length: 20 

repeater length: 33
40905   140166 CTCCTCCAGAGCCACCTGAGCCACCTGAGCCAC CTGAGCCACCGTCACCGCCGTTACCACCA spacer 

length: 29 repeater length: 33
40906   140229 CTCCTCCAGAGCCACCTGAGCCACCTGAGCCAC TCAAAATTCACAATGTGTATCCGGTGAAG
40907   
40908   
40909   crispr 10
40910   276498 GCCTTTGTCTCCCTTTTCTCCCTGTGGCCCTTG TGGTCCCTGAGTTCCAGTAT spacer length: 20 

repeater length: 33
40911   276552 GCCTTTGTCTCCCTTTTCTCCCTGTGGCCCTTG AGGTCCTTGTGGTCCCTGAGTTCCAGTAT spacer 

length: 29 repeater length: 33
40912   276615 GCCTTTGTCTCCCTTTTCTCCCTGTGGCCCTTG AGGTCCTTGTGGTCCCTGAGTTCCAGTAT spacer 

length: 29 repeater length: 33
40913   276678 GCCTTTGTCTCCCTTTTCTCCCTGTGGCCCTTG TAGCTCAAACCAAGGAATAGGTCAATCCC
40914   
40915   
40916   crispr 11
40917   1334539 CAAGGCATAGGCCAATCACAGAGCTCTAACCAAAA 

TGCATTATGTGTTTCTGGAACAGGAACCTTTGTTTCCTGCAACAACGTGAATGCTCAAAACCAAGTCAACACTGGAAATAACGCAT
TAGCACAAAGTGGCGGTGGTAAAGGTGGCAATACTGCTAA spacer length: 126 repeater length: 35

40918   1334701 CAAGGCATAGGCCAATCACAGAGCTCTAACCAAAA 
CAGTGGTGTAGTTTCTGGTGGCGATACTACCGGCTCAGGCAACAACGTAAACACACAGAGTCAAACAAACACTGGAAATAACGCAT
TAGCACAACAAGGTGGCGGTGGTAAAGGTAAAGGTGGCAACACAATTAA spacer length: 135 repeater 
length: 35

40919   1334872 CAAGGCATAGGCCAATCACAGAGCTCTAACCAAAA 
CAGTGGTGTAGTTTCTGGTGGCGATACTACCGGCTCAGGCAACAACGTAAACACACAGAGTCAAACAAACACTGGAAATAACGCAG
CAGCACAACAAGGTGGCGGTGGTAAAGGTGGCAATACTGCTAA spacer length: 129 repeater length: 35

40920   1335037 CAAGGCATAGGCCAATCACAGAGCTCTAACCAAAA 
CAGCAGCACAAGACTAAATCTGAGCTTAAACTCGTCTAATTACTATTTTTTTATTTTTTATTCTGGTTCCAGTATTCATGTTCTTT
AATACCGTTTTGCTGACTCTACTCTGAGATCTATAGGCTTTTT

40921   
40922   
40923   crispr 12
40924   162938 TCACCTAAGGCATTACCTTCACTGTTGAAAATCATAAA 

TGGGGTGCTATCTTGTTGAATAGGTTGATCAGTTATTGTAATATTGCTGGC spacer length: 51 repeater 
length: 38

40925   163028 TCACCTAAGGCATTACCTTCACTGTTGAAAATCATAAA 
CGGGGTGCTATCTTGTTGAATAGGTTGATCAGTTATTGTAATATTGCTGGC spacer length: 51 repeater 
length: 38

40926   163118 TCACCTAAGGCATTACCTTCACTGTTGAAAATCATAAA 
CGGGGTGCTATCTTGTTGAATAGGTTGATCAGTTATTGTAATATTGCTGGC spacer length: 51 repeater 
length: 38

40927   163208 TCACCTAAGGCATTACCTTCACTGTTGAAAATCATAAA 
TTACTTGTTTTAAATAAGATATCATAATTCATTCGATTATGACCAAATAGA

40928   
40929   
40930   crispr 13



40931   596286 TTTATCTCAATGGCTTTGTCGTAGCATGCTATGGCCTC 
CTGGTTATTTCCAAGGTAATATAGCGATAGACCCTTGTTGTTGTAAGCATCGGCATACTGAGG spacer length: 63 
repeater length: 38

40932   596388 TTTATCTCAATGGCTTTGTCGTAGCATGCTATGGCCTC 
CTGGTTATTCCCTGTCACAGATAGCACTATACCCTTGTTATAATAAGCAAGATCGTATTCAGG spacer length: 63 
repeater length: 38

40933   596490 TTTATCTCAATGGCTTTGTCGTAGCATGCTATGGCCTC 
ATGATTTCCAAGGTAATATAGCGATAGACCCTTGTTGTTGTAAGCATCGGCATACTGAGG spacer length: 60 
repeater length: 38

40934   596589 TTTATCTCAATGGCTTTGTCGTAGCATGCTATGGCCTC 
CTGGTTATTTCCAAGGTAATATAGCGATAGACCCTTGTTGTTGTAAGCATCGGCATACTGAGG spacer length: 63 
repeater length: 38

40935   596691 TTTATCTCAATGGCTTTGTCGTAGCATGCTATGGCCTC 
CTGGTTATTCCCTGTCACAGATAGCACTATACCCTTGTTATAATAAGCAAGATCGTATTCAGG spacer length: 63 
repeater length: 38

40936   596793 TTTATCTCAATGGCTTTGTCGTAGCATGCTATGGCCTC 
CTGGTTATTTCCAAGGTAATATAGCGATAGACCCTTGTTGTTGTAAGCATCGGCATACTGAGG spacer length: 63 
repeater length: 38

40937   596895 TTTATCTCAATGGCTTTGTCGTAGCATGCTATGGCCTC 
CTGGTTATTCCCTGTCACAGATAGCACTATACCCTTGTTATAATAAGCAAGATCGTATTCAGG spacer length: 63 
repeater length: 38

40938   596997 TTTATCTCAATGGCTTTGTCGTAGCATGCTATGGCCTC 
ATGACGATAATAATAGAGGGGATAAAAGAGACAGTGAAACCAAGGTTTACAATGAAAATACAG

40939   
40940   
40941   crispr 14
40942   741678 ATTGTGATTGGCCGATGCCTTGAGCTGCGGAGTTGCCACT 

ACCCTTTCCACTGCCATCAGATTGGAGAGCAACATTGCTGCCCTCATTCTCTTGGTTTTGGAAAGACAAATTGTTGCAAGAGGCCT
CGATGCTACCACCTGCTACACATTGGCTGCTCTGACTGGAA spacer length: 127 repeater length: 40

40943   741846 ATTGTGATTGGCCGATGCCTTGAGCTGCGGAGTTGCCACT 
ACCCTTTCCACTGCCACCATCCTGTGCTAATACGTTGCTTCCTTCATTAACCTGGTTTTGAATGCTTAAATTATTGCAAGAGTTGC
TTACATCGCCACCTGAAACACATTGGCTTCTTTGGTTAGAG spacer length: 127 repeater length: 40

40944   742014 ATTGTGATTGGCCGATGCCTTGAGCTGCGGAGTTGCCACT 
ACCCTTTCCACTGCCACCATCCTGTGCTAATACGTTATTTCCATCGTTGAATTGGTTCTGAACGCTGATATTGTTACACGATTGAT
CCACGTCGTTTGCTGCTACACATTGGCTGCTCTGACTGGAA spacer length: 127 repeater length: 40

40945   742182 ATTGTGATTGGCCGATGCCTTGAGCTGCGGAGTTGCCACT 
ACCCTTTCCACTGCCACCAATTTGGCCTGCTGCATTATTTCCAAGATTTACTTGGTTTTGTATATTTAGATTATTGCATGACTCGT
TCACATCGCCACCTGAAACACATCCACCGTATTGGTTAGAG spacer length: 127 repeater length: 40

40946   742350 ATTGTGATTGGCCGATGCCTTGAGCTGCGGAGTTGCCACT 
GGAAATAGAACAAGAGCAATCATCTAACCAAGCTAGCCAGGTTTCATCAGGCGATGATTCAGTTGCATCAGGCAACAATGTAAACG
TTCAAGCTCAAAACAATGAAGGTAACAACGCAGCAGCACAA

40947   
40948   
40949   crispr 15
40950   2561230 CAATGTAAACGTTCAAGCTCAAAACAATGAAGGTAACAAC 

GCCTTAGCACAAAGTTCAGGCAATGGCGATGGTGACAACGAAGCTGAGCAGGAAATAGAACAAGAGCAATCATCTAACCAAGCTAG
CCAGGTTTCATCAGGCGATGATTCAGTTGCATCAGGCA spacer length: 124 repeater length: 40

40951   2561395 CAATGTAAACGTTCAAGCTCAAAACAATGAAGGTAACAAC 
GCAGCAGCACAAAGTTCAGGCAATGGCGATGGTGACAACGAAGCTGAGCAGGAAATAGAACAAGAGCAATCATCTAACCAAGCTAG
CCAGGTTTCATCAGGCGATGATTCAGTTGCATCAGGCA spacer length: 124 repeater length: 40

40952   2561560 CAATGTAAACGTTCAAGCTCAAAACAATGAAGGTAACAAC 
CATAATTCATTCGATTATGACCAAATAGATTATCTTGCCAAACAACAAATACCTTATTTTCTGATGATTCGGTCTGAGGATATACC
GAATCACCTAGATTGTCACTTACATTTTGAATAACAAA

40953   
40954   
40955   crispr 16
40956   1507273 CGGTAATAGCTCAAACCAAGGAATAGGTCAATCCCAATCT 

TCCCGTCAAAATTCACAATGTGTTTCAGGCGGTGATACCAATGACTCTTGCAACAACATAAGCCTACAGAACCAAGAGAATTCTGG
TAACAACGCAGCAGCTCAAAACGGCGGAGATGACGACGATGACG spacer length: 130 repeater length: 40

40957   1507444 CGGTAATAGCTCAAACCAAGGAATAGGTCAATCCCAATCT 
TCCCGTCAAAATTCACAATGTGTTTCAGGCGGTGATACCAATGACTCTTGCAACAACATAAGCCTACAGAACCAAGAGAATTCTGG
TAACAACGCAGCAGCTCAAAACGGCGGAGATGACGACGATGACG spacer length: 130 repeater length: 40

40958   1507615 CGGTAATAGCTCAAACCAAGGAATAGGTCAATCCCAATCT 
TCCCGTCAAAATTCACAATGTGTAGCAGGTGGTAGTTTGGGTAACTCTTGCAACAACATAAGCCTACAGAACCAAGAGAATTCTGG
TAACAACGCAGCAGCTCAAAACGGCGGAGATGACGACGATGACG spacer length: 130 repeater length: 40

40959   1507786 CGGTAATAGCTCAAACCAAGGAATAGGTCAATCCCAATCT 
TTCATCAGGCGATGATTCAGTTGCATCAGGCAACAATGTAAACGTTCAAGCTCAAAACAATGAAGGTAACAACGCAGCAGCACAAG
ACTAAATCTGAGCTTAAACTCGTCTAATTACTATTTTTTTATTT

40960   
40961   
40962   crispr 17



40963   942768 CTTGGTTAGCAGTGTTTCCGCCTTTGCCTTTGCCGCCTCC 
ACTGCCACCTTGTTGAGATAATGCATTGCTTCCACTATTGTCTTGGTTTTGAGTACTTATGTTGTTACAGGAGTTAGCAGTGTTTC
CACCAGATACACATTGTGCGTTTTGGTTAGAGGTCTGGGATTGGCCGATA spacer length: 136 repeater 
length: 40

40964   942945 CTTGGTTAGCAGTGTTTCCGCCTTTGCCTTTGCCGCCTCC 
ACTGCCACTGCCACCTTGTTGTGCAGCGGCGTTGTTGCCAGTGTTTGTTTGACTCTGTTTGTTTACGTTATTACCAGAGCCGGTTG
TATCGCCGCCAGAAACTACAGCACTGTTTTGGTTAGAGGTCTGGGATTGGCCGATA spacer length: 142 repeater 
length: 40

40965   943128 CTTGGTTAGCAGTGTTTCCGCCTTTGCCTTTGCCGCCTCC 
CCATGTCTACCACGTATACATTACCCTGTTTGTCAAGATCGATTCCGTGAGGTACGCCAAACTGACCGTCTTCTTTACCTCTGTCT
CCCCATTTTAAGACAAAATCACCATTATCATTAAATTTTTGTATTCGAGTGTTTTG

40966   
40967   
40968   crispr 18
40969   1334743 GTAGTTTCTGGTGGCGATACTACCGGCTCAGGCAACAACG 

TAAACACACAGAGTCAAACAAACACTGGAAATAACGCATTAGCACAACAAGGTGGCGGTGGTAAAGGTAAAGGTGGCAACACAATT
AATCAAGGCATAGGCCAATCACAGAGCTCTAACCAAAACAGTGG spacer length: 130 repeater length: 40

40970   1334914 GTAGTTTCTGGTGGCGATACTACCGGCTCAGGCAACAACG 
TAAACACACAGAGTCAAACAAACACTGGAAATAACGCAGCAGCACAACAAGGTGGCGGTGGTAAAGGTGGCAATACTGCTAACCAA
GGCATAGGCCAATCACAGAGCTCTAACCAAAACAGTGG spacer length: 124 repeater length: 40

40971   1335079 GTAGTTTCTGGTGGCGATACTACCGGCTCAGGCAACAACG 
TTTTTGTTTTATTGAATCAATAATGTATTTTCCATTTTAACCCTACCGATCATCATCATATTTTCGCTTGATCCTTTGCAATACCT
ACTATCAAAGATGCTCTGCTAGTAGAGCTGGATCATGA

40972   
40973   
40974   crispr 19
40975   2143066 GTCTCCTGTTCCCATCGAACCCCATTTGAGGATGAAATTG 

CCCTGACTGTCAAATTTTTGAACATTGTTGTTATCTGTATCAGTAACATATAGGTTATCTGATGAATCCACGGCTATTCCTTCTGG
AGCATTAAACTGAC spacer length: 100 repeater length: 40

40976   2143207 GTCTCCTGTTCCCATCGAACCCCATTTGAGGATGAAATTG 
CCCTGACTGTCAAATTTTTGAACATTAAAGTTAGCCATATCAGTCACATAGACATTTTCAGAAGAGTCCAGTGTTACACTGTGAGG
ATGCATAAACTGAC spacer length: 100 repeater length: 40

40977   2143348 GTCTCCTGTTCCCATCGAACCCCATTTGAGGATGAAATTG 
ACGCAGCAGCTCAAAACGGCGGAGATGACGACGATGACGACGGTAATAGCTCAAACCAAGGAATAGGTCAATCCCAATCTTCCCGT
CAAAATTCACAATG

40978   
40979   
40980   crispr 20
40981   1447913 GTTTGAAAGATTTATTACATCTCCAAAAGTTTGACCACCA 

TCGTTACTTGCGATAAATGATATACTACTATTACCTTGTGTAAGTTTTTGAGCATCCTGCCATACGACGTACACATTATCGCCTGA
TACCGAAATCTCTTGATTATACGAATCAGCTGTAT spacer length: 121 repeater length: 40

40982   1448075 GTTTGAAAGATTTATTACATCTCCAAAAGTTTGACCACCA 
TCGTTACTTGTGATAAAATAAATTTCTCGATTAAGTGAAGTGTCGTCTGCCCAAACTATGTAAACATTGTTTCCGTTGACAGCCAT
TTGTGGATGTTCAGAAAATCCCGTAT spacer length: 112 repeater length: 40

40983   1448228 GTTTGAAAGATTTATTACATCTCCAAAAGTTTGACCACCA 
ACGACGGTAATAGCTCAAACCAAGGAATAGGTCAATCCCAATCTTCCCGTCAAAATTCACAATGTGTATCCGGTGAAGATGCAATC
GTATCTTGTGATAATGTTAGTTTCCA

40984   
40985   
40986   crispr 21
40987   2706424 TGGTCTCAATCACCGTATTGGTGTCTCCGTCTATGACGGA 

AACTGTATTTGAACCACCGTGTAACACATACATGTTACCATAATCCGGGTTGTATGCGACTCCTACTGGTCCACTTCCAATATCT 
spacer length: 85 repeater length: 40

40988   2706550 TGGTCTCAATCACCGTATTGGTGTCTCCGTCTATGACGGA 
AACTGTATTTGAACCAGTGTTTGCCACATACATGTTACCATTGTCCGGGTTGTATGCGAGCAATTGAGGGAAATCTCCAAGAGTG 
spacer length: 85 repeater length: 40

40989   2706676 TGGTCTCAATCACCGTATTGGTGTCTCCGTCTATGACGGA 
AACTGTATTTGAATTGCCATTTGCCACATACATGTTACCATTATCCGGGTTGTATGCGACTCCTACTGGTCGACTTCCAATATCT 
spacer length: 85 repeater length: 40

40990   2706802 TGGTCTCAATCACCGTATTGGTGTCTCCGTCTATGACGGA 
ACGCAGCAGCACAACAATAATTTTTTTTGTTTTATTGAATCAATAATGTATTTTCCATTTTAACCCTACCGATCATCATCATATT

40991   
40992   
40993   crispr 22
40994   942414 TTTGGTTAGAGGTCTGGGATTGGCCGATACCTTGGTTAGC 

AGTGTTTCCGCCTTTGCCGCCTCCACTTTGTGCAGCTGCGTTGTTACCGGTATTTTGTTGGTTTTGTATGCTCGTGTTACTGCATG
AGTTACTCAATGAGCCGCCTGCAACACATTGTGCG spacer length: 121 repeater length: 40

40995   942576 TTTGGTTAGAGGTCTGGGATTGGCCGATACCTTGGTTAGC 
AGTGTTTCCGCCTTTGCCGCCTCCACTTTGTGCAGCTGCGTTGTTACCGGTATTTTGTTGGTTTTGAGTACTTAAGTTGTTACAGG
AGTTAGCTACATTTCCACCAGATACACATTGTGTG spacer length: 121 repeater length: 40

40996   942738 TTTGGTTAGAGGTCTGGGATTGGCCGATACCTTGGTTAGC 



AGTGTTTCCGCCTTTGCCTTTGCCGCCTCCACTGCCACCTTGTTGAGATAATGCATTGCTTCCACTATTGTCTTGGTTTTGAGTAC
TTATGTTGTTACAGGAGTTAGCAGTGTTTCCACCAGATACACATTGTGCG spacer length: 136 repeater 
length: 40

40997   942915 TTTGGTTAGAGGTCTGGGATTGGCCGATACCTTGGTTAGC 
AGTGTTTCCGCCTTTGCCTTTGCCGCCTCCACTGCCACTGCCACCTTGTTGTGCAGCGGCGTTGTTGCCAGTGTTTGTTTGACTCT
GTTTGTTTACGTTATTACCAGAGCCGGTTGTATCGCCGCCAGAAACTACAGCACTG spacer length: 142 repeater 
length: 40

40998   943098 TTTGGTTAGAGGTCTGGGATTGGCCGATACCTTGGTTAGC 
GAGCTTAAACTCGTCTAATTACTATTTTTTTATTTTTTATTCTGGTTCCAGTATTCATGTTCTTTAATACCGTTTTGCTGACTCTA
CTCTGAGATCTATAGGCTTTTTTCTGATCTTTATAGAAATTGATTGTCTACCTACT

40999   
41000   
41001   GCA_902383905.1_UHGG_MGYG-HGUT-02160_genomic.fna(findCrispr):
41002   START       REPEAT                           

SPACER                                             
41003   crispr 1
41004   940617 TACATTCTAGTTTAGATGGATTTCTAAC TAGCAAAAAATGCAGAACTTCTTGCTAATTCGATTTCAT spacer 

length: 39 repeater length: 28
41005   940685 TACATTCTAGTTTAGATGGATTTCTAAC CATCCTTTGCCCGTTTTGCATACCTGCTTACCGTTGCAT spacer 

length: 39 repeater length: 28
41006   940753 TACATTCTAGTTTAGATGGATTTCTAAC GTCATCTGTGCTGACTCTTGCATATAAAACTGCAAGTCA
41007   
41008   
41009   crispr 2
41010   964965 AATTCTTCAGCCCACTGTTTACTGCTCTGAG 

ATTTACCTTTATATTTGATCAATTTTGATGGCTGACGGTTTCCAGAGGCGGCTGCAGGTGTGCTTTCTATACGCTTCATAGGCCAT
CCAGATCTATATCTGTAGCGGAAAGTATTCTTATCAAGTCC spacer length: 127 repeater length: 31

41011   965124 AATTCTTCAGCCCACTGTTTACTGCTCTGAG 
TTTTACCTTTATATGTGATGAGCCTCGGATCTCTGCCATGCTTCCCGTTGACCGATTCTTTCTCAATCTCTTTCATTGACCAACCC
TGCCTGTATCGATAGTTAAAGGTACATAGCTTGAGACC spacer length: 124 repeater length: 31

41012   965280 AATTCTTCAGCCCACTGTTTACTGCTCTGAG 
ATTTACCTTTATATTTGATCAATTTTGATGGCTGACGGTTTCCAGAGGTGGCAGGTGTGCTTTCTATACGCTTCATAGGCCATCCA
GATCTATATCTGTAGCGGAAAGTATTCTCATCAAGTCC spacer length: 124 repeater length: 31

41013   965436 AATTCTTCAGCCCACTGTTTACTGCTCTGAG 
TCTGTGCTGACTCTTGCATATAAAACTGCAAGTCAGAAATCCATCATCTATAGTCAAAACCACAATATCTCCAAATTATATCTTCA
ATTTCTTGAAACAATGATTCCTATATTGCAGTATGCTG

41014   
41015   
41016   crispr 3
41017   930304 GTTAGAAATCCATCTAAACTAGAATGTAAAT GCGGCTCGAGCTGAACGAATCCAAAGAGATATAGT spacer 

length: 35 repeater length: 31
41018   930371 GTTAGAAATCCATCTAAACTAGAATGTAAAT GAGGTAGCTGAATTAACTACTGGGATTATTACATC spacer 

length: 35 repeater length: 31
41019   930438 GTTAGAAATCCATCTAAACTAGAATGTAAAT ATTGCCTGAAGTGCATCGTTGCCATACGCATCCCT spacer 

length: 35 repeater length: 31
41020   930505 GTTAGAAATCCATCTAAACTAGAATGTAAAT GTTATTAGATACACTCCCTGCGAAGGGGGTTATATC spacer 

length: 36 repeater length: 31
41021   930573 GTTAGAAATCCATCTAAACTAGAATGTAAAT TTGAACAGTCGGTAGGCTTGAACACTTCAGCGGTA spacer 

length: 35 repeater length: 31
41022   930640 GTTAGAAATCCATCTAAACTAGAATGTAAAT AGGACGTGTATAGGCGAAATGCCGCTTCGCGGAATG spacer 

length: 36 repeater length: 31
41023   930708 GTTAGAAATCCATCTAAACTAGAATGTAAAT ATACAAAGGGACAGCATCACGTCTAAAACCATCCT spacer 

length: 35 repeater length: 31
41024   930775 GTTAGAAATCCATCTAAACTAGAATGTAAAT AGAGATATAGCAGCATCAAGAGTACCACGAGCAGC spacer 

length: 35 repeater length: 31
41025   930842 GTTAGAAATCCATCTAAACTAGAATGTAAAT TAACGAAACAGAGCAAGAGCGTGTGGAGCGCTATCG spacer 

length: 36 repeater length: 31
41026   930910 GTTAGAAATCCATCTAAACTAGAATGTAAAT AAAGTTATCATATAGCGTCTTCACAGTTTCATAGAT spacer 

length: 36 repeater length: 31
41027   930978 GTTAGAAATCCATCTAAACTAGAATGTAAAT TCTTTGAGCATGCATTGCATATACGTTTATAACTAT spacer 

length: 36 repeater length: 31
41028   931046 GTTAGAAATCCATCTAAACTAGAATGTAAAT AAGTGGTACGATATAACAGCATCTAAGGAGAAACTA spacer 

length: 36 repeater length: 31
41029   931114 GTTAGAAATCCATCTAAACTAGAATGTAAAT GCCTTCTTTCCTTCAAGCTCCGCCCCAATGAAAAA spacer 

length: 35 repeater length: 31
41030   931181 GTTAGAAATCCATCTAAACTAGAATGTAAAT GTAGTAGCCCACGATACCTCACCATCCATACTGTT spacer 

length: 35 repeater length: 31
41031   931248 GTTAGAAATCCATCTAAACTAGAATGTAAAT TATCTACTTCTCCTTCCCTTAGTCGATAATCTTCAT spacer 

length: 36 repeater length: 31
41032   931316 GTTAGAAATCCATCTAAACTAGAATGTAAAT GATTATTATACAGATGGCGATAAAGGCAGAGTTA spacer 

length: 34 repeater length: 31



41033   931382 GTTAGAAATCCATCTAAACTAGAATGTAAAT CTTCGAGGCTAAATAATCCGCCTTCATTAAATGTTC spacer 
length: 36 repeater length: 31

41034   931450 GTTAGAAATCCATCTAAACTAGAATGTAAAT TTAAATAGTGATAGAGATATCTCGTATCAAACCAC spacer 
length: 35 repeater length: 31

41035   931517 GTTAGAAATCCATCTAAACTAGAATGTAAAT GCCTCATAACTGAGTCCAGTGGGATCGACGGGCA spacer 
length: 34 repeater length: 31

41036   931583 GTTAGAAATCCATCTAAACTAGAATGTAAAT ACACATGTAAGAAATTTTGACTATGTTCTAAAGGAA spacer 
length: 36 repeater length: 31

41037   931651 GTTAGAAATCCATCTAAACTAGAATGTAAAT GCAGATATAACAGTATCGAGAGTAGAACGAGCAAT spacer 
length: 35 repeater length: 31

41038   931718 GTTAGAAATCCATCTAAACTAGAATGTAAAT CTGTCAGACTGATACGGTCTGATTAAACCCTTTTC spacer 
length: 35 repeater length: 31

41039   931785 GTTAGAAATCCATCTAAACTAGAATGTAAAT AGAGTGTTTGTTTTTACAAATGAGTATCCAAAGTAC spacer 
length: 36 repeater length: 31

41040   931853 GTTAGAAATCCATCTAAACTAGAATGTAAAT GAGACCAATTTAACCCAGGACTTGTTAGAATCACCA spacer 
length: 36 repeater length: 31

41041   931921 GTTAGAAATCCATCTAAACTAGAATGTAAAT AAATGCTCAGTTAAGACCCTGGCAACAGCACTTAG spacer 
length: 35 repeater length: 31

41042   931988 GTTAGAAATCCATCTAAACTAGAATGTAAAT ACTCAATAGGAAGAAAAGCCGAAGAAGGAACTCCA spacer 
length: 35 repeater length: 31

41043   932055 GTTAGAAATCCATCTAAACTAGAATGTAAAT CCCGAAGTTGATCTTGTTACTGTAGTTCTACCTGCT spacer 
length: 36 repeater length: 31

41044   932123 GTTAGAAATCCATCTAAACTAGAATGTAAAT TTAGGGTATCACGTCACAGATACTCATATCAACAA spacer 
length: 35 repeater length: 31

41045   932190 GTTAGAAATCCATCTAAACTAGAATGTAAAT GCTGGTTGAGCGTCTGCTGATTAAGCAGGAACCG spacer 
length: 34 repeater length: 31

41046   932256 GTTAGAAATCCATCTAAACTAGAATGTAAAT AAACTGGCAGTAAACGGATTAAGCCAATTGTGAGTA spacer 
length: 36 repeater length: 31

41047   932324 GTTAGAAATCCATCTAAACTAGAATGTAAAT TTAAGAACTAGATACTATTACGATTTTATTCAAAC spacer 
length: 35 repeater length: 31

41048   932391 GTTAGAAATCCATCTAAACTAGAATGTAAAT CATTGTTCCAAATAGGCACGCACTCGTCTAATGTCAG spacer 
length: 37 repeater length: 31

41049   932460 GTTAGAAATCCATCTAAACTAGAATGTAAAT GAGGAAATTAAATACCCCTCTGCCAGCTAGTGACC spacer 
length: 35 repeater length: 31

41050   932527 GTTAGAAATCCATCTAAACTAGAATGTAAAT GAACTAGGAAGCGAGCCTAAGGTTGATTATGTTGC spacer 
length: 35 repeater length: 31

41051   932594 GTTAGAAATCCATCTAAACTAGAATGTAAAT CTTTAGGATATGTATTTGACATTACCAATATTTTT spacer 
length: 35 repeater length: 31

41052   932661 GTTAGAAATCCATCTAAACTAGAATGTAAAT TGAGCGTGTATTACAACGGACGTGAGCTTGTTGAA spacer 
length: 35 repeater length: 31

41053   932728 GTTAGAAATCCATCTAAACTAGAATGTAAAT TGCTTGAAGATATTAATGTATCTTCATTTATGTAT spacer 
length: 35 repeater length: 31

41054   932795 GTTAGAAATCCATCTAAACTAGAATGTAAAT TTGGAACAAAATTAAACAGGAAGCCAGTATCTCCG spacer 
length: 35 repeater length: 31

41055   932862 GTTAGAAATCCATCTAAACTAGAATGTAAAT GTGGATACTTGTTAAAAGAGACAACGTATAAGATCAA spacer 
length: 37 repeater length: 31

41056   932931 GTTAGAAATCCATCTAAACTAGAATGTAAAT TGTAGAAAGCTTGATTGACGGTCACGGGCAGTTTT spacer 
length: 35 repeater length: 31

41057   932998 GTTAGAAATCCATCTAAACTAGAATGTAAAT TTATACTGGAGAATTGGTCAGTTACATCAGGATAA spacer 
length: 35 repeater length: 31

41058   933065 GTTAGAAATCCATCTAAACTAGAATGTAAAT TTTTTGCCTGACAGTCAGTATACAATCAGTGGAAAC spacer 
length: 36 repeater length: 31

41059   933133 GTTAGAAATCCATCTAAACTAGAATGTAAAT TTTATTCTTGTCATCTCAATGTTAACGGTTGACTGGTCA 
spacer length: 39 repeater length: 31

41060   933204 GTTAGAAATCCATCTAAACTAGAATGTAAAT ACCTCAAGAGGGATTTCAATCCTCACACGGATCTA spacer 
length: 35 repeater length: 31

41061   933271 GTTAGAAATCCATCTAAACTAGAATGTAAAT GGCGGTACGCTGGTGATCCTATACCCATATCGCTT spacer 
length: 35 repeater length: 31

41062   933338 GTTAGAAATCCATCTAAACTAGAATGTAAAT CTGCCCATGCCCAGACTCTTACCCTACCCTCAACT spacer 
length: 35 repeater length: 31

41063   933405 GTTAGAAATCCATCTAAACTAGAATGTAAAT TAATGCGAACTGTGTGACTGTTAACCCTCTTAAGCC spacer 
length: 36 repeater length: 31

41064   933473 GTTAGAAATCCATCTAAACTAGAATGTAAAT TGAGTCTGTTGCTTCTTCTACATGAGCTTCAGGTA spacer 
length: 35 repeater length: 31

41065   933540 GTTAGAAATCCATCTAAACTAGAATGTAAAT CCATGGTATCAATACAGGCAACATAATCAACCTTA spacer 
length: 35 repeater length: 31

41066   933607 GTTAGAAATCCATCTAAACTAGAATGTAAAT TTCGAATGAAGAATACATCTATAAGTGTGAGATGC spacer 
length: 35 repeater length: 31

41067   933674 GTTAGAAATCCATCTAAACTAGAATGTAAAT CTTGTACATTGATATGCCGATCCGGCGGTAATAGTC spacer 
length: 36 repeater length: 31

41068   933742 GTTAGAAATCCATCTAAACTAGAATGTAAAT CTACCTCGAAATCATCAAGAACTAAACTAATGGAG spacer 



length: 35 repeater length: 31
41069   933809 GTTAGAAATCCATCTAAACTAGAATGTAAAT TTGTAGTACCTACATAAGAACCATCAGCAAACTGA spacer 

length: 35 repeater length: 31
41070   933876 GTTAGAAATCCATCTAAACTAGAATGTAAAT TTGTTAGTATCAATGTTATCCCTAATTGCACATTAG spacer 

length: 36 repeater length: 31
41071   933944 GTTAGAAATCCATCTAAACTAGAATGTAAAT TAAGCTCGGTCCGAGATTAACATTAGACGAATGCG spacer 

length: 35 repeater length: 31
41072   934011 GTTAGAAATCCATCTAAACTAGAATGTAAAT AAAGAAATCATACAATGGGTTCATAGCAGTTATAAAAA spacer 

length: 38 repeater length: 31
41073   934081 GTTAGAAATCCATCTAAACTAGAATGTAAAT CTAAATTAGCTAGGAGGCTGGCGGGGGATGAAATCA spacer 

length: 36 repeater length: 31
41074   934149 GTTAGAAATCCATCTAAACTAGAATGTAAAT ACGACTCGCTAAAAAATGGAGCATGCGTCTCTGCT spacer 

length: 35 repeater length: 31
41075   934216 GTTAGAAATCCATCTAAACTAGAATGTAAAT GTGGGTGGCAGGCGCTTGTATATACCACACGCATCG spacer 

length: 36 repeater length: 31
41076   934284 GTTAGAAATCCATCTAAACTAGAATGTAAAT TGGCATGGAACTAGAAGTAAGGAAGTCGTGGTATAAAT spacer 

length: 38 repeater length: 31
41077   934354 GTTAGAAATCCATCTAAACTAGAATGTAAAT ACAATATTGTTTAAACTTACTGGACTTCCCCAGTC spacer 

length: 35 repeater length: 31
41078   934421 GTTAGAAATCCATCTAAACTAGAATGTAAAT CTGCTGATGGGTTACAGACCTCTCAATCGTGAAGTT spacer 

length: 36 repeater length: 31
41079   934489 GTTAGAAATCCATCTAAACTAGAATGTAAAT TGGGTGGCAGGCGCTTGTATATATCACACGCATCG spacer 

length: 35 repeater length: 31
41080   934556 GTTAGAAATCCATCTAAACTAGAATGTAAAT TTTGAGGGCTGCAAGCCCTCTTAATCTTGTCTAATA spacer 

length: 36 repeater length: 31
41081   934624 GTTAGAAATCCATCTAAACTAGAATGTAAAT TCTTATATGGTGGTGACGGCATTGTATCCGGCCCT spacer 

length: 35 repeater length: 31
41082   934691 GTTAGAAATCCATCTAAACTAGAATGTAAAT GATACGATTTCGCCATGGGTAAGTATTTGAATGAT spacer 

length: 35 repeater length: 31
41083   934758 GTTAGAAATCCATCTAAACTAGAATGTAAAT TTCGTTATGCGAACAAGACCAGGGTTGAACATGTCA spacer 

length: 36 repeater length: 31
41084   934826 GTTAGAAATCCATCTAAACTAGAATGTAAAT TGTATAACAAGGGGTATTCCTTAGGAACTTCCCA spacer 

length: 34 repeater length: 31
41085   934892 GTTAGAAATCCATCTAAACTAGAATGTAAAT GAAAGCAACAATGAACAAACAAATATATAAAGACTA spacer 

length: 36 repeater length: 31
41086   934960 GTTAGAAATCCATCTAAACTAGAATGTAAAT TCTACGCGATATTGCATTTCTACTGTTGTCTCAAA spacer 

length: 35 repeater length: 31
41087   935027 GTTAGAAATCCATCTAAACTAGAATGTAAAT TACCAAAGTCTGCATCATTTGTATGTGTCAGCTCA spacer 

length: 35 repeater length: 31
41088   935094 GTTAGAAATCCATCTAAACTAGAATGTAAAT TCTTTCCTTTCATATTCCCAAGAGTCTGTTGCTTC spacer 

length: 35 repeater length: 31
41089   935161 GTTAGAAATCCATCTAAACTAGAATGTAAAT TTCAAAAAACTTATCATTGCTTGTCTGTAGTCTTA spacer 

length: 35 repeater length: 31
41090   935228 GTTAGAAATCCATCTAAACTAGAATGTAAAT TCGTCTACTCTGCCTGTAGATCCTACTGGTTTGAG spacer 

length: 35 repeater length: 31
41091   935295 GTTAGAAATCCATCTAAACTAGAATGTAAAT ACACAATGGGCACAGAAATAGAAGATAATGATGTCG spacer 

length: 36 repeater length: 31
41092   935363 GTTAGAAATCCATCTAAACTAGAATGTAAAT TCTAAGTGGGAATACATCGGTAGAGAGACATTCAC spacer 

length: 35 repeater length: 31
41093   935430 GTTAGAAATCCATCTAAACTAGAATGTAAAT GCATACAGTTTACATCACTAAAGCAGAAAAACGCCT spacer 

length: 36 repeater length: 31
41094   935498 GTTAGAAATCCATCTAAACTAGAATGTAAAT GCGCGAACATGCGCCTAATGTCTACGCGCGTGTAG spacer 

length: 35 repeater length: 31
41095   935565 GTTAGAAATCCATCTAAACTAGAATGTAAAT CCCAATATTCGCGCGCGAACTGTTCCGACAGGCCA spacer 

length: 35 repeater length: 31
41096   935632 GTTAGAAATCCATCTAAACTAGAATGTAAAT GATTCATACGTTGTTTATCCAGCTCTACAAATGCC spacer 

length: 35 repeater length: 31
41097   935699 GTTAGAAATCCATCTAAACTAGAATGTAAAT CAACCAAAGAACCTTTACATGCAACCTTAAAGAAG spacer 

length: 35 repeater length: 31
41098   935766 GTTAGAAATCCATCTAAACTAGAATGTAAAT ATTTAACCAGCTGGCAGACCTCGGAATTTTGGTAA spacer 

length: 35 repeater length: 31
41099   935833 GTTAGAAATCCATCTAAACTAGAATGTAAAT GCATATACGGGTATCTAAATACAAGCCGCTGCATG spacer 

length: 35 repeater length: 31
41100   935900 GTTAGAAATCCATCTAAACTAGAATGTAAAT CAGGGTAGCGGTGAGTGCATCATAGACGCTGAGAA spacer 

length: 35 repeater length: 31
41101   935967 GTTAGAAATCCATCTAAACTAGAATGTAAAT CTGACTGTCTCTAACAGCCGGTTGAGTCTATAGTA spacer 

length: 35 repeater length: 31
41102   936034 GTTAGAAATCCATCTAAACTAGAATGTAAAT GCTGGTGGAAGCATACCAATCTAAAAACATTTCACAT spacer 

length: 37 repeater length: 31
41103   936103 GTTAGAAATCCATCTAAACTAGAATGTAAAT ATGTCAAGATAAGAACGATAAACACCGTCCCTATCA spacer 

length: 36 repeater length: 31



41104   936171 GTTAGAAATCCATCTAAACTAGAATGTAAAT TGATGCCGATCTGCGGTTCACAGACGGAGTGCAGT spacer 
length: 35 repeater length: 31

41105   936238 GTTAGAAATCCATCTAAACTAGAATGTAAAT TTGGTGTTCCTGAGCCGGTTGTTAACTGCTCCAATC spacer 
length: 36 repeater length: 31

41106   936306 GTTAGAAATCCATCTAAACTAGAATGTAAAT TTCTGTGAGGTGGGTGATATTCTGTGAATCGTCG spacer 
length: 34 repeater length: 31

41107   936372 GTTAGAAATCCATCTAAACTAGAATGTAAAT CGAACTATGGGAATGTATGGGCGTATGATCTAGCAA spacer 
length: 36 repeater length: 31

41108   936440 GTTAGAAATCCATCTAAACTAGAATGTAAAT TTCAGTGCTCCTGAAATTGTGGAGGTGATCGTATT spacer 
length: 35 repeater length: 31

41109   936507 GTTAGAAATCCATCTAAACTAGAATGTAAAT CAGGCTGATTACTGTCAAATAACGGTGTATTGGCGG spacer 
length: 36 repeater length: 31

41110   936575 GTTAGAAATCCATCTAAACTAGAATGTAAAT ATAACAATCGTCATTGGCGCGTTTCTGGTTAACGT spacer 
length: 35 repeater length: 31

41111   936642 GTTAGAAATCCATCTAAACTAGAATGTAAAT CTTGGCAGAACAACTAAAAGATCTTACCGTGTTG spacer 
length: 34 repeater length: 31

41112   936708 GTTAGAAATCCATCTAAACTAGAATGTAAAT GCACCTGGCTATAAACCTGATGAGGAATTGATAGAC spacer 
length: 36 repeater length: 31

41113   936776 GTTAGAAATCCATCTAAACTAGAATGTAAAT GAAAGAAGGGGCAGTCCCCTGGATTCATTACAAGA spacer 
length: 35 repeater length: 31

41114   936843 GTTAGAAATCCATCTAAACTAGAATGTAAAT TAGGAATGGCTAACATTGCATCCGGCATTATAGACA spacer 
length: 36 repeater length: 31

41115   936911 GTTAGAAATCCATCTAAACTAGAATGTAAAT ACGTTTTATACACAAGATGGAAACGATTAGTTGACT spacer 
length: 36 repeater length: 31

41116   936979 GTTAGAAATCCATCTAAACTAGAATGTAAAT GAAATCAATCGGCTTTTTGTCATCCATGTTTCACT spacer 
length: 35 repeater length: 31

41117   937046 GTTAGAAATCCATCTAAACTAGAATGTAAAT CAAGATCTTAATCAAAGGCCTTGGAGAAGGAGTTG spacer 
length: 35 repeater length: 31

41118   937113 GTTAGAAATCCATCTAAACTAGAATGTAAAT ACAAGCACCTGGTGTGACGCCCGATGTGATCAATT spacer 
length: 35 repeater length: 31

41119   937180 GTTAGAAATCCATCTAAACTAGAATGTAAAT TATAACGTTGCGTACGAAGGAGCGAGATTAAAGCG spacer 
length: 35 repeater length: 31

41120   937247 GTTAGAAATCCATCTAAACTAGAATGTAAAT TACATATATCGAGAGCCTTCTAATCTGGTGCTGATA spacer 
length: 36 repeater length: 31

41121   937315 GTTAGAAATCCATCTAAACTAGAATGTAAAT CCAGTAACTTAAGAAACTCCGCACTCTTCGAAGCTT spacer 
length: 36 repeater length: 31

41122   937383 GTTAGAAATCCATCTAAACTAGAATGTAAAT TTTTGAGGTGTGTTTATGCAAGTAAATAATGTTAAA spacer 
length: 36 repeater length: 31

41123   937451 GTTAGAAATCCATCTAAACTAGAATGTAAAT GGCATCTTCGATCTTAAGCAAGATCTTCATACTAAA spacer 
length: 36 repeater length: 31

41124   937519 GTTAGAAATCCATCTAAACTAGAATGTAAAT CACTAAGCAAGCGGCAAAAGCGTTTGACGATTTA spacer 
length: 34 repeater length: 31

41125   937585 GTTAGAAATCCATCTAAACTAGAATGTAAAT GGCACTCACAGAAAAGGAAATAAGAGCAGTAAGCA spacer 
length: 35 repeater length: 31

41126   937652 GTTAGAAATCCATCTAAACTAGAATGTAAAT CATCTTCAGAAAAAAGGGATCTTCTCAGAACATAC spacer 
length: 35 repeater length: 31

41127   937719 GTTAGAAATCCATCTAAACTAGAATGTAAAT TTTTACCTTTATATGTGATGAGTTTGCATCGTGAA
41128   
41129   
41130   GCA_902384015.1_UHGG_MGYG-HGUT-02164_genomic.fna(findCrispr):
41131   START       REPEAT                           

SPACER                                             
41132   crispr 1
41133   1391371 GACCCGGGTTCAAATCCCGG 

TCGTTGCATCTTTCATATGCGGTTGTAGTCTAGTCTGGCTAGGACTTGGGCCTTCCAAGCCTA spacer length: 63 
repeater length: 20

41134   1391455 GACCCGGGTTCAAATCCCGG 
CAGCCGCACTATACTTTTAAAAACTATTTCTAAAAAATTTATTTAAAAAAAATAACGTATTTTTAATATATGCGGTTGTAGTCTAG
TCTGGCTAGGACTTGGGCCTTCCAAGCCTA spacer length: 116 repeater length: 20

41135   1391592 GACCCGGGTTCAAATCCCGG 
ACCAAGAAAAACCAAGAAAACAGAAGACAAACCAAGAAAAAGAGGACCAGGAAGACCAAGAAAAACCAATAAAACAGAAGACAAAC
CAAGAAAAAGAGGACCAGGAAGACCAAGAA

41136   
41137   
41138   crispr 2
41139   490193 GTTTAAAATAGACTTAATAGTATGAAAAC CGGATTTGATTAAAACGTATTACCCAATCATATATTT spacer 

length: 37 repeater length: 29
41140   490260 GTTTAAAATAGACTTAATAGTATGAAAAC TAGATATTTCAAATTTACAATTACCATTTAAAAAAA spacer 

length: 36 repeater length: 29
41141   490326 GTTTAAAATAGACTTAATAGTATGAAAAC AAGAACGTTTTGCTTCTAATTCAGAGTATAATACTTT spacer 

length: 37 repeater length: 29



41142   490393 GTTTAAAATAGACTTAATAGTATGAAAAC CCAATGAGGAAGAATATCTCGGTCTAGAAAAAGGA spacer 
length: 35 repeater length: 29

41143   490458 GTTTAAAATAGACTTAATAGTATGAAAAC AAGGAAATTATAATTATACTCACCAGTATGATATTA spacer 
length: 36 repeater length: 29

41144   490524 GTTTAAAATAGACTTAATAGTATGAAAAC CAATAGAGGAATAAAAACAATGTCAAGTATAATAAA spacer 
length: 36 repeater length: 29

41145   490590 GTTTAAAATAGACTTAATAGTATGAAAAC TTGAGGTAGAAATTGATAATGAGTTCATTAATGAA spacer 
length: 35 repeater length: 29

41146   490655 GTTTAAAATAGACTTAATAGTATGAAAAC TATATATGGAATAATATTGAAACAGTGTTTAAAATA spacer 
length: 36 repeater length: 29

41147   490721 GTTTAAAATAGACTTAATAGTATGAAAAC AACAAATAATATGTGTCATTATACTTATAGATTTTA spacer 
length: 36 repeater length: 29

41148   490787 GTTTAAAATAGACTTAATAGTATGAAAAC CTGGATAATCAATCCCTTTAAAACTAGCCGGACTA spacer 
length: 35 repeater length: 29

41149   490852 GTTTAAAATAGACTTAATAGTATGAAAAC TTCGTAGAGGTGGTGAGTCCAACAATTTTATTTTTT spacer 
length: 36 repeater length: 29

41150   490918 GTTTAAAATAGACTTAATAGTATGAAAAC CATCTTCCCATTCATAGTCTTGTTTAAATTCTCCAT spacer 
length: 36 repeater length: 29

41151   490984 GTTTAAAATAGACTTAATAGTATGAAAAC TGATAACATTCAAAAAGATATGTGGAAAACAATCAA spacer 
length: 36 repeater length: 29

41152   491050 GTTTAAAATAGACTTAATAGTATGAAAAC CACTTGAAATAAAACACATAGTACAATTTCAACTG spacer 
length: 35 repeater length: 29

41153   491115 GTTTAAAATAGACTTAATAGTATGAAAAC AGGTCATCAATATCATATTCTTTTACAAGTGTATTT spacer 
length: 36 repeater length: 29

41154   491181 GTTTAAAATAGACTTAATAGTATGAAAAC TTATGAAAACAAGTGATGGAACAAATAAAACAATAA spacer 
length: 36 repeater length: 29

41155   491247 GTTTAAAATAGACTTAATAGTATGAAAAC GATGCTTTTAAATTAATATATTTTAATATTAATTC spacer 
length: 35 repeater length: 29

41156   491312 GTTTAAAATAGACTTAATAGTATGAAAAC ATAGTGAATATACAGACCCCCTTAAAAAGCCAACAAT spacer 
length: 37 repeater length: 29

41157   491379 GTTTAAAATAGACTTAATAGTATGAAAAC TGAAAATTGATTATAAAAAAGTAGGAGATGTATTTGA spacer 
length: 37 repeater length: 29

41158   491446 GTTTAAAATAGACTTAATAGTATGAAAAC TATGGAATCACGTAAAAGAGCAACGTTGGGTTATC spacer 
length: 35 repeater length: 29

41159   491511 GTTTAAAATAGACTTAATAGTATGAAAAC TAACAAAACTACTCAAAACAAAAATAACAGAAACAG spacer 
length: 36 repeater length: 29

41160   491577 GTTTAAAATAGACTTAATAGTATGAAAAC AAAATGGAGATAAAACAGATTATAAAATGGAACTTAT spacer 
length: 37 repeater length: 29

41161   491644 GTTTAAAATAGACTTAATAGTATGAAAAC CTTAGATGCAGTAGAAATGAAAATCTGTTATACTA spacer 
length: 35 repeater length: 29

41162   491709 GTTTAAAATAGACTTAATAGTATGAAAAC CATCTTCTGTATTTGGTGGAGTAATATATTTTTCA spacer 
length: 35 repeater length: 29

41163   491774 GTTTAAAATAGACTTAATAGTATGAAAAC AACTCTTTTTCACTATTTATTCCTATTTTCAAATA spacer 
length: 35 repeater length: 29

41164   491839 GTTTAAAATAGACTTAATAGTATGAAAAC GGTTTATTAATTCATCTTCAATATGTTTCATGTAAT spacer 
length: 36 repeater length: 29

41165   491905 GTTTAAAATAGACTTAATAGTATGAAAAC TACCAATAAAATAGTCTTGATTTGTACTTTTAAGCTGG spacer 
length: 38 repeater length: 29

41166   491973 GTTTAAAATAGACTTAATAGTATGAAAAC AAATTATTGCTACAACAAAAGATACAATTACAATTAC spacer 
length: 37 repeater length: 29

41167   492040 GTTTAAAATAGACTTAATAGTATGAAAAC TTTCATTATTTTGTTGTTCTTTGTTGTTGTAGTGT spacer 
length: 35 repeater length: 29

41168   492105 GTTTAAAATAGACTTAATAGTATGAAAAC AATGGATTTTGAGCATCATTATCAGGAGTAATACTTG spacer 
length: 37 repeater length: 29

41169   492172 GTTTAAAATAGACTTAATAGTATGAAAAC CAAATACTATAGATTACATAATACTTTTAACAGAAAA spacer 
length: 37 repeater length: 29

41170   492239 GTTTAAAATAGACTTAATAGTATGAAAAC TTTGTTTGAGGTGGAATTACTTGTGTATACATTGTAT spacer 
length: 37 repeater length: 29

41171   492306 GTTTAAAATAGACTTAATAGTATGAAAAC TTATTTAAATGAAAGTGATATACCTAATACAACTC spacer 
length: 35 repeater length: 29

41172   492371 GTTTAAAATAGACTTAATAGTATGAAAAC GTAATGATTTCTACAGTGAAATTGAAGAATTTATA spacer 
length: 35 repeater length: 29

41173   492436 GTTTAAAATAGACTTAATAGTATGAAAAC TAATAGTGGACGTTTATATGTAAAGAATATTAAATT spacer 
length: 36 repeater length: 29

41174   492502 GTTTAAAATAGACTTAATAGTATGAAAAC CTAGACGAGGATAAAACAATTCCAAGTGATACATG spacer 
length: 35 repeater length: 29

41175   492567 GTTTAAAATAGACTTAATAGTATGAAAAC TAATGTTGCAAGACAAATAAAAGAAGTAATTAAGAA spacer 
length: 36 repeater length: 29

41176   492633 GTTTAAAATAGACTTAATAGTATGAAAAC TGATTATATTACTGAATCAGAAGCTTTTGACTACAT spacer 
length: 36 repeater length: 29

41177   492699 GTTTAAAATAGACTTAATAGTATGAAAAC TACTTCCTCTACTGCAACAATTCTATAAAAAAAAT spacer 



length: 35 repeater length: 29
41178   492764 GTTTAAAATAGACTTAATAGTATGAAAAC TTTAATCTTCTAAAACATAAATAATCATACAAAAA spacer 

length: 35 repeater length: 29
41179   492829 GTTTAAAATAGACTTAATAGTATGAAAAC GCAAATGGTGTTGATACAAATAATATTCGGGAAATG spacer 

length: 36 repeater length: 29
41180   492895 GTTTAAAATAGACTTAATAGTATGAAAAC CACCTATATGTACTAGAATTTACGCCCATTTCATAG spacer 

length: 36 repeater length: 29
41181   492961 GTTTAAAATAGACTTAATAGTATGAAAAC GCAAATGGTGTTGATACAAATAATATTCGGGAAATG spacer 

length: 36 repeater length: 29
41182   493027 GTTTAAAATAGACTTAATAGTATGAAAAC CACCTATATGTACTAGAATTTACGCCCATTTCATAG spacer 

length: 36 repeater length: 29
41183   493093 GTTTAAAATAGACTTAATAGTATGAAAAC CCAAACTGGGTAGAAGCAAATACTACTGCAAACAA spacer 

length: 35 repeater length: 29
41184   493158 GTTTAAAATAGACTTAATAGTATGAAAAC CATGAAAAATACATCACAAAAAATAAAACAAGTTAC spacer 

length: 36 repeater length: 29
41185   493224 GTTTAAAATAGACTTAATAGTATGAAAAC TCTATTCTGTATATATTCAATTTAGGATAGAATTT spacer 

length: 35 repeater length: 29
41186   493289 GTTTAAAATAGACTTAATAGTATGAAAAC TAGTTTAGTGCCCTTAGTATTTAAAGGTTTGTTCAT spacer 

length: 36 repeater length: 29
41187   493355 GTTTAAAATAGACTTAATAGTATGAAAAC GAATACAACACTTTAAATACTAGAAATGACAAATA spacer 

length: 35 repeater length: 29
41188   493420 GTTTAAAATAGACTTAATAGTATGAAAAC ATCTATATTGGGAAAAAAGAAGGCACTTCTTTTAG spacer 

length: 35 repeater length: 29
41189   493485 GTTTAAAATAGACTTAATAGTATGAAAAC TTTTTATTACTTGCTGCTAAATCCCATACACGACAAT spacer 

length: 37 repeater length: 29
41190   493552 GTTTAAAATAGACTTAATAGTATGAAAAC TGGATATAATATGACTGAAATAGGTCGTAATAGTAAAGCT spacer 

length: 40 repeater length: 29
41191   493622 GTTTAAAATAGACTTAATAGTATGAAAAC CGGAGATATGTGCCAATTAATTCATCACCTACCTCTTCA spacer 

length: 39 repeater length: 29
41192   493691 GTTTAAAATAGACTTAATAGTATGAAAAC CAAAATTGGATGTGGACTATAAACAGCTACTTTTTTAAA spacer 

length: 39 repeater length: 29
41193   493760 GTTTAAAATAGACTTAATAGTATGAAAAC 

ACAAATAAAACACTAACAGAGTATAGTATTGATAATGTTTAAAATAGACTTAATAATATGAAAACTTGAACACCATGAAAAGAAAT
GCCCGTGTTTTTATTTT spacer length: 103 repeater length: 29

41194   493893 GTTTAAAATAGACTTAATAGTATGAAAAC CACTCTCACAATCCTTATGATGAATGTATCTACTT spacer 
length: 35 repeater length: 29

41195   493958 GTTTAAAATAGACTTAATAGTATGAAAAC GTCTTATCATCAGAATTTTCATCAACAACATCTATT spacer 
length: 36 repeater length: 29

41196   494024 GTTTAAAATAGACTTAATAGTATGAAAAC CTTATGAAGGAGAAAAAGAAGTCGAATATAAAAGACA spacer 
length: 37 repeater length: 29

41197   494091 GTTTAAAATAGACTTAATAGTATGAAAAC CACTTGTAACTGTACCACCACCAGTATAACATAATA spacer 
length: 36 repeater length: 29

41198   494157 GTTTAAAATAGACTTAATAGTATGAAAAC ACCAAGAAAACAGAAGACAAACCAAGAAAAAGAGGA
41199   
41200   
41201   crispr 3
41202   1529537 AAAAAGAGGACCAGGAAGACCAAGAAAAAC 

CAATAAAACAGAAGATAAAATAGAAGTAGAAGATACAAGTAAACATACCACTACAATTATTGAAAAACAAGAACCACCAA 
spacer length: 80 repeater length: 30

41203   1529648 AAAAAGAGGACCAGGAAGACCAAGAAAAAC TAAAAAAACAGAAGACAAACCAAAAGACAAACCAA spacer 
length: 35 repeater length: 30

41204   1529714 AAAAAGAGGACCAGGAAGACCAAGAAAAAC CAAGAAAACAGAAGACAAACCAA spacer length: 23 
repeater length: 30

41205   1529768 AAAAAGAGGACCAGGAAGACCAAGAAAAAC CAATAAAACAGAAGACAAACCAA spacer length: 23 
repeater length: 30

41206   1529822 AAAAAGAGGACCAGGAAGACCAAGAAAAAC TAAGAAAACAGAAGACAAACCAA
41207   
41208   
41209   crispr 4
41210   1091308 AATAGAATAAGATCATAATGAAATTGAAAT ACGACACAAATGAATACAGATGCAACTCAAATTACA spacer 

length: 36 repeater length: 30
41211   1091375 AATAGAATAAGATCATAATGAAATTGAAAT GGAAGAGACCATAAAAATGTATTTACGGAATATAT spacer 

length: 35 repeater length: 30
41212   1091441 AATAGAATAAGATCATAATGAAATTGAAAT TTTAAGTAACTCATCTGATAATTCAGTTAATGTTA spacer 

length: 35 repeater length: 30
41213   1091507 AATAGAATAAGATCATAATGAAATTGAAAT ACTAATATCAACAAACGGAATTTCAGCACTATTTGG spacer 

length: 36 repeater length: 30
41214   1091574 AATAGAATAAGATCATAATGAAATTGAAAT TAAGCATTACCATTAACAAATTTACAGTTTTCTAC spacer 

length: 35 repeater length: 30
41215   1091640 AATAGAATAAGATCATAATGAAATTGAAAT AAAGAACGTTTAATGATTAATTCATCTTCAGAGTCA spacer 

length: 36 repeater length: 30



41216   1091707 AATAGAATAAGATCATAATGAAATTGAAAT TGATTTAGAAACATATCAATATCCATTCGAAATAG spacer 
length: 35 repeater length: 30

41217   1091773 AATAGAATAAGATCATAATGAAATTGAAAT TATTTTCTAATAAATAGAGTAATGCTTCATCATTAT spacer 
length: 36 repeater length: 30

41218   1091840 AATAGAATAAGATCATAATGAAATTGAAAT TCAGCATCATTTACACTAGCAACAAGGGTAGGAGT spacer 
length: 35 repeater length: 30

41219   1091906 AATAGAATAAGATCATAATGAAATTGAAAT AAGTAAAAAAAAAAATCAAAAATAATAGAAAAAAAA spacer 
length: 36 repeater length: 30

41220   1091973 AATAGAATAAGATCATAATGAAATTGAAAT CTAAAACTACACGTGTAGTAACAATACGTGTATCA spacer 
length: 35 repeater length: 30

41221   1092039 AATAGAATAAGATCATAATGAAATTGAAAT GCAATTTATCCAGACCCTGTTTCATCGTTACTTCAA spacer 
length: 36 repeater length: 30

41222   1092106 AATAGAATAAGATCATAATGAAATTGAAAT CACGTATATCCTGTGTCTTGTCGGTCATAATAGAT spacer 
length: 35 repeater length: 30

41223   1092172 AATAGAATAAGATCATAATGAAATTGAAAT ACAGGAAATAATTTATTTAAAGTAAAAGAATTTGA spacer 
length: 35 repeater length: 30

41224   1092238 AATAGAATAAGATCATAATGAAATTGAAAT TATGTTGTTAATACTAATTCTTCTATTATCTTCTCAT spacer 
length: 37 repeater length: 30

41225   1092306 AATAGAATAAGATCATAATGAAATTGAAAT ACATCTTCAGCTTTATCTAATTTTTGAACATATCT spacer 
length: 35 repeater length: 30

41226   1092372 AATAGAATAAGATCATAATGAAATTGAAAT AATTGTGAAATAAAAAAAGAAGATCTTTTTAACAA spacer 
length: 35 repeater length: 30

41227   1092438 AATAGAATAAGATCATAATGAAATTGAAAT AATTTAATTACATCAGAAACTATTGATTCTGATGGT spacer 
length: 36 repeater length: 30

41228   1092505 AATAGAATAAGATCATAATGAAATTGAAAT AATAAAGATGTAGCTGAACGTACTTCTAAACGGTT spacer 
length: 35 repeater length: 30

41229   1092571 AATAGAATAAGATCATAATGAAATTGAAAT AGTACTAAGAAATGATTCCTCCATTAATATAACATT spacer 
length: 36 repeater length: 30

41230   1092638 AATAGAATAAGATCATAATGAAATTGAAAT TTTTCTTTACGTGTAGACCAGGAGAGTATATCTC spacer 
length: 34 repeater length: 30

41231   1092703 AATAGAATAAGATCATAATGAAATTGAAAT GAAACTGGTAAATTACTTTATTATGGACGTTTTAA spacer 
length: 35 repeater length: 30

41232   1092769 AATAGAATAAGATCATAATGAAATTGAAAT ATTGATATTGGAACAAGAGGATACACAAAATGGTCA spacer 
length: 36 repeater length: 30

41233   1092836 AATAGAATAAGATCATAATGAAATTGAAAT GCAAATGTATTTAAAGAACTTGTTACTAAACTTAA spacer 
length: 35 repeater length: 30

41234   1092902 AATAGAATAAGATCATAATGAAATTGAAAT TAAGAACTATCAAGCAATCCCTTATAATAACCTTTA spacer 
length: 36 repeater length: 30

41235   1092969 AATAGAATAAGATCATAATGAAATTGAAAT GTTGCATCACTAGGAAGAATAGTTTGAAGTAAAATT spacer 
length: 36 repeater length: 30

41236   1093036 AATAGAATAAGATCATAATGAAATTGAAAT TCTAGTTTAGATGATGGTTCTACTTTATCTTTACC spacer 
length: 35 repeater length: 30

41237   1093102 AATAGAATAAGATCATAATGAAATTGAAAT GGTTTTAATCCACGGGTGATTAGTGATGAAGAGTTT spacer 
length: 36 repeater length: 30

41238   1093169 AATAGAATAAGATCATAATGAAATTGAAAT ACAGGCTGGTAAAAAACATTTTTGGAGGAAATAA spacer 
length: 34 repeater length: 30

41239   1093234 AATAGAATAAGATCATAATGAAATTGAAAT TCTACGCTTGGTCTTGATTCATGTTTATATGTAAT spacer 
length: 35 repeater length: 30

41240   1093300 AATAGAATAAGATCATAATGAAATTGAAAT GAAGCAAAACAAAAGGAGATACTGCAAGAATACTTA spacer 
length: 36 repeater length: 30

41241   1093367 AATAGAATAAGATCATAATGAAATTGAAAT AGATTATCAACGCCTAGAATTTGTTGTATATCTTT spacer 
length: 35 repeater length: 30

41242   1093433 AATAGAATAAGATCATAATGAAATTGAAAT ATAGAAATCATAATGTATATTTCTGAATACATTTT spacer 
length: 35 repeater length: 30

41243   1093499 AATAGAATAAGATCATAATGAAATTGAAAT ATTACTGAAGAAGAGATTAATAATAAATTACCTGCA spacer 
length: 36 repeater length: 30

41244   1093566 AATAGAATAAGATCATAATGAAATTGAAAT GATACTATTGCAATTATTATATCTTGATTATACTT spacer 
length: 35 repeater length: 30

41245   1093632 AATAGAATAAGATCATAATGAAATTGAAAT AAATGAATTGCACATACAACAAGAATCATAGTACAAA spacer 
length: 37 repeater length: 30

41246   1093700 AATAGAATAAGATCATAATGAAATTGAAAT AGAGCATTGATTGCAATATAATTGATTGTTTTCC spacer 
length: 34 repeater length: 30

41247   1093765 AATAGAATAAGATCATAATGAAATTGAAAT AAAATTAATAGGTGTTGGATTATCATAAGCAATAGT spacer 
length: 36 repeater length: 30

41248   1093832 AATAGAATAAGATCATAATGAAATTGAAAT AATCAGTTAATAGGAGAACCTAATAATGCATAAAGA spacer 
length: 36 repeater length: 30

41249   1093899 AATAGAATAAGATCATAATGAAATTGAAAT CTTTCAGGCACAAGTATAGCTGTATCTACTATTTTT spacer 
length: 36 repeater length: 30

41250   1093966 AATAGAATAAGATCATAATGAAATTGAAAT TAGTATACACATCTTTTGGTTTATTGGAGTTTTCC spacer 
length: 35 repeater length: 30

41251   1094032 AATAGAATAAGATCATAATGAAATTGAAAT AGAGTAAAAAAAGAACTATTTTTTAGTTTCTTTTTAT spacer 



length: 37 repeater length: 30
41252   1094100 AATAGAATAAGATCATAATGAAATTGAAAT ATGGTTACTGTATTACTAATCCAATCACCAACTTTAT spacer 

length: 37 repeater length: 30
41253   1094168 AATAGAATAAGATCATAATGAAATTGAAAT GATATGAAATCTACACAACCTACAAAAGATATGCA spacer 

length: 35 repeater length: 30
41254   1094234 AATAGAATAAGATCATAATGAAATTGAAAT TCTCTTGAAAATCCTGATAATAATATACTTGATAG spacer 

length: 35 repeater length: 30
41255   1094300 AATAGAATAAGATCATAATGAAATTGAAAT CGTATAAGTTATGGTACATTTAAAACAATGGCTGA spacer 

length: 35 repeater length: 30
41256   1094366 AATAGAATAAGATCATAATGAAATTGAAAT GAAGCAAACCATGAAAAACCAACTGAAAGATGTAA spacer 

length: 35 repeater length: 30
41257   1094432 AATAGAATAAGATCATAATGAAATTGAAAT GGTGTTAGTACAGGTATGGACGGATTACTCCATGAA spacer 

length: 36 repeater length: 30
41258   1094499 AATAGAATAAGATCATAATGAAATTGAAAT ATAAAAATAACAAATGGAACAACAACAAAAACAGT spacer 

length: 35 repeater length: 30
41259   1094565 AATAGAATAAGATCATAATGAAATTGAAAT GTCGTTGAACAAGAAATAAGAATTATAGAAAATAA spacer 

length: 35 repeater length: 30
41260   1094631 AATAGAATAAGATCATAATGAAATTGAAAT TTAACATCTACAAGGTCATGAAGAAGTTTTGTTTCA spacer 

length: 36 repeater length: 30
41261   1094698 AATAGAATAAGATCATAATGAAATTGAAAT CGATACATTTTTAAATTACTTGTATCAGTAGTAAT spacer 

length: 35 repeater length: 30
41262   1094764 AATAGAATAAGATCATAATGAAATTGAAAT ACTCTTACCCGATTTAATTATGAATATCTTCAAGCA spacer 

length: 36 repeater length: 30
41263   1094831 AATAGAATAAGATCATAATGAAATTGAAAT GATGTAGAAGATGAAGTTGATGAATTTCTTGAAGA spacer 

length: 35 repeater length: 30
41264   1094897 AATAGAATAAGATCATAATGAAATTGAAAT GATATCTTTCATATATTATCATTTTTATCATATTTT spacer 

length: 36 repeater length: 30
41265   1094964 AATAGAATAAGATCATAATGAAATTGAAAT AAGAAAACAGAAGACAAACCAAAAGACAAACCAAAA
41266   
41267   
41268   crispr 5
41269   831090 CTATTCCATCATCTTCATCTTGTGCATTGTTGTTTTCTTC 

TATTTCATCATCTATTGTGTAGTATGGTTTGTTATCTATGTTATCTTCATCTTCTGGGTATGGTATGTAGTCTGTTTTATCTTCAT
TTTCATAG spacer length: 94 repeater length: 40

41270   831225 CTATTCCATCATCTTCATCTTGTGCATTGTTGTTTTCTTC 
TATTTCATCATCTATTGTGTAGTATGGTTTGTTATCTTCATCTTCTAGGTATGGTGTGTAGTCTGTTTTATCTTCATTTTCATAG 
spacer length: 85 repeater length: 40

41271   831351 CTATTCCATCATCTTCATCTTGTGCATTGTTGTTTTCTTC 
TTTGAAATACATCATTATAGAGTTTAAAATAGACTTAATTGTAAAACCAAAAAAAGATGTACTAACAAAAGAAAATAAAGAGAGT

41272   
41273   
41274   GCA_902387285.1_UHGG_MGYG-HGUT-02456_genomic.fna(findCrispr):
41275   START       REPEAT                           

SPACER                                             
41276   crispr 1
41277   867743 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA 

GACCCACGTTAGGAAGGCTCTGCCTATCGATCTACACTGGTAGAAATTCTGAATGAGTTTTAGACTGCGGAGTCCGTTGCCTTTGT
TATTG spacer length: 91 repeater length: 33

41278   867868 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACAAACGGTAGCCCAGGAAGGCTGGCC spacer length: 
28 repeater length: 33

41279   867930 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACGACGGAAGTGATAGGGTAACCGCACCT spacer 
length: 30 repeater length: 33

41280   867994 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACGATGCATCCGCAATGTGTGCCTGCT spacer length: 
28 repeater length: 33

41281   868056 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACGTACCTTGACCGCAAAAAGTGAACCG spacer 
length: 29 repeater length: 33

41282   868119 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACTAACATGACAGGAAATCCACCCGA spacer length: 
27 repeater length: 33

41283   868180 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACCCTCGGCGGCAGATGTGGAGACAGA spacer length: 
28 repeater length: 33

41284   868242 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACACATCAAGCCCCTCCAGTCATCCGTC spacer 
length: 29 repeater length: 33

41285   868305 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACATTAAAAGGGGCAGTGCCGAACCG spacer length: 
27 repeater length: 33

41286   868366 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA 
GACCCACTTCACAGCCAAAAGCGTATCTTTATCTACACTAGTAGAGATTCTGAATGAGTTTTAGACCAACCAAATATGGCCCGTTG
TTGTTTG spacer length: 93 repeater length: 33

41287   868493 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACCAACCAAATATGGCCCGTTGTTGTTTG spacer 
length: 30 repeater length: 33

41288   868557 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACACTTATGACGACATTTTTAGGGCATA spacer 
length: 29 repeater length: 33



41289   868620 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACCCCTGCCGCCTGAATATCTTTGCACC spacer 
length: 29 repeater length: 33

41290   868683 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACGCCGGAGGCGTGGCGGGATGGTTCC spacer length: 
28 repeater length: 33

41291   868745 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACGTTTCGCCCTCTCTCGGTTCATCA spacer length: 
27 repeater length: 33

41292   868806 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACTCGCCTTGTCTCGAGGCGGTCCTTG spacer length: 
28 repeater length: 33

41293   868868 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACCTTCAGATCTTCAGGATCATCCTCA spacer length: 
28 repeater length: 33

41294   868930 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACGGTGACGCAGCTGACCGCCGAACGCG spacer 
length: 29 repeater length: 33

41295   868993 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACTCTCTCCTTCATCTGGCCTGTCCGT spacer length: 
28 repeater length: 33

41296   869055 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACGAACGCCCGGAGGTCGAAGGCCGCAA spacer 
length: 29 repeater length: 33

41297   869118 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACTGTGCGGCTCGTCGCTTTCCCCGTGGT spacer 
length: 30 repeater length: 33

41298   869182 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACTACCCCTTCCTCCGTACGTAGTCTT spacer length: 
28 repeater length: 33

41299   869244 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACCACAGCCGACTTCATCAGGAAGAGA spacer length: 
28 repeater length: 33

41300   869306 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACCCACGAAAGCCTTACGCTCCGCTTTG spacer 
length: 29 repeater length: 33

41301   869369 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACATGCGCTCCGCGATCAACTCCATCG spacer length: 
28 repeater length: 33

41302   869431 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACCAGGCGGACATGGAAAGCGCGATAG spacer length: 
28 repeater length: 33

41303   869493 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACACGCTGAAGATAGACGACGTGAGCTT spacer 
length: 29 repeater length: 33

41304   869556 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACTAACCTTCCGTAAGTAACACGTTTATAT spacer 
length: 31 repeater length: 33

41305   869621 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACCGATCATCGCAGACGAGGTAGATTCA spacer 
length: 29 repeater length: 33

41306   869684 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA AACAGTGTCTGTTCACGTGTGGTATTCT spacer length: 
28 repeater length: 33

41307   869746 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACCCGGTCTGCGTCCTTGGCGAAGCTC spacer length: 
28 repeater length: 33

41308   869808 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACAAGAAGGCCGTGGTGGTCACCGCCAC spacer 
length: 29 repeater length: 33

41309   869871 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACGCACCACGTGGGCGACCCTCATCA spacer length: 
27 repeater length: 33

41310   869932 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACAGACGTTGAATCTCTGGCGGTTGC spacer length: 
27 repeater length: 33

41311   869993 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACCAGGTCGAACTTGAGAACGGAAGACT spacer 
length: 29 repeater length: 33

41312   870056 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACCTGCAGCGCACTGTTCCCAATTTTA spacer length: 
28 repeater length: 33

41313   870118 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACCGCCCGAAGAAGCCCAGGAATTCTA spacer length: 
28 repeater length: 33

41314   870180 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACGTTCACGGCACCGTGGGGAATATCGT spacer 
length: 29 repeater length: 33

41315   870243 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACTCCGGTCTTGGAGTAGTGAGCCACT spacer length: 
28 repeater length: 33

41316   870305 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACGGGAGTTCGACCAGTTCATAACCTGGA spacer 
length: 30 repeater length: 33

41317   870369 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACGGAGCAGTATTAGACTTAATCGTCT spacer length: 
28 repeater length: 33

41318   870431 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACGGCGCGGCCCGCAGCTTCCTGACCG spacer length: 
28 repeater length: 33

41319   870493 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GATGAGTTTTAGACGGGAGTTCGACCAGTTCATAACCTGGA 
spacer length: 41 repeater length: 33

41320   870568 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA GACGGAGCAGTATTAGACTTAATCGTCT spacer length: 
28 repeater length: 33

41321   870630 ATCTACACTAGTAGAAATTCTGAATGAGTTTTA CAGCTTCCTGACCGAATCTACACTAGTA
41322   
41323   
41324   


