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The Result

GCA 000007005.1 ASM700vl genomic.

START REPEAT

SPACER

crispr 1

1297153 CTTTCAATTCTATAAGAGATTATC
length: 42 repeater length: 24
1297220 CTTTCAATTCTATAAGAGATTATC
length: 40 repeater length: 24
1297285 CTTTCAATTCTATAAGAGATTATC
length: 37 repeater length: 24
1297347 CTTTCAATTCTATAAGAGATTATC
length: 38 repeater length: 24
1297410 CTTTCAATTCTATAAGAGATTATC
length: 41 repeater length: 24
1297476 CTTTCAATTCTATAAGAGATTATC
length: 39 repeater length: 24
1297540 CTTTCAATTCTATAAGAGATTATC
length: 40 repeater length: 24
1297605 CTTTCAATTCTATAAGAGATTATC
length: 39 repeater length: 24
1297669 CTTTCAATTCTATAAGAGATTATC
length: 37 repeater length: 24
1297731 CTTTCAATTCTATAAGAGATTATC
length: 39 repeater length: 24
1297795 CTTTCAATTCTATAAGAGATTATC
length: 40 repeater length: 24
1297860 CTTTCAATTCTATAAGAGATTATC
length: 37 repeater length: 24
1297922 CTTTCAATTCTATAAGAGATTATC
36 repeater length: 24

1297983 CTTTCAATTCTATAAGAGATTATC
length: 41 repeater length: 24
1298049 CTTTCAATTCTATAAGAGATTATC
length: 38 repeater length: 24
1298112 CTTTCAATTCTATAAGAGATTATC
length: 39 repeater length: 24
1298176 CTTTCAATTCTATAAGAGATTATC
36 repeater length: 24

1298237 CTTTCAATTCTATAAGAGATTATC
length: 38 repeater length: 24
1298300 CTTTCAATTCTATAAGAGATTATC
length: 38 repeater length: 24
1298363 CTTTCAATTCTATAAGAGATTATC
length: 39 repeater length: 24
1298427 CTTTCAATTCTATAAGAGATTATC
length: 39 repeater length: 24
1298491 CTTTCAATTCTATAAGAGATTATC
length: 37 repeater length: 24
1298553 CTTTCAATTCTATAAGAGATTATC
36 repeater length: 24

1298614 CTTTCAATTCTATAAGAGATTATC
length: 41 repeater length: 24
1298680 CTTTCAATTCTATAAGAGATTATC
length: 39 repeater length: 24
1298744 CTTTCAATTCTATAAGAGATTATC
length: 39 repeater length: 24
1298808 CTTTCAATTCTATAAGAGATTATC
length: 40 repeater length: 24
1298873 CTTTCAATTCTATAAGAGATTATC
length: 39 repeater length: 24
1298937 CTTTCAATTCTATAAGAGATTATC
length: 38 repeater length: 24
1299000 CTTTCAATTCTATAAGAGATTATC
length: 37 repeater length: 24
1299062 CTTTCAATTCTATAAGAGATTATC
length: 38 repeater length: 24
1299125 CTTTCAATTCTATAAGAGATTATC

crispr 2

of findCrispr on 302 sequences
fna (findCrispr) :

TGAGGATATACTTTAATCGGATTGTGTTAGGTGGAGAGATGT spacer
CCATCTACCACACCGCGGACACTGGTATAAACATGCACCG spacer
TCAGTCTTATTGTCGAGGAGTAGTGGTAGGAGTGATA spacer
GGAAGAGACAAGACTCTACAGTACAATATGCCCCAGAT spacer
AACCGGAAGTACGAACTATGTTGCTGAGATTGTGGTCTATG spacer
TTTGTGGTACTTGTAGTTGTGATGCTGACGTTCCACTAC spacer
TCAAATCAACAAGTTACAGTAACCAACGGTACTTCAAACC spacer
TATGTTGTTGTTTGTTGAGTTGTGGTCTGCTGTGTAGTT spacer
ATCCAGACGAAGTGGGGGCAATCATGCAGCCCCCCTC spacer
AAAGATAATGGATAATAACTTAACATTACAGAATTTAAT spacer
TAAACTCATGTAGCGTTAGTTGGAGCGGATCTGCACAAGT spacer
CCAGTGTTTTACTTAACATCAGTACAAGGATCAAAAC spacer
AAGAGTTCGATCGGATTAAAGAGGAGATTGAGCAAA spacer length:
AGTGACTCAATACCGGTCACAATATCTTCAGGTGCTCCCAT spacer
CGTCCCCATCGAATACGTAAGAGTCTGGAGGGGAATTT spacer
TAAAGGTTACGTTAGAACTAGAAAAGAATGGAAATCTGA spacer
TGGAGTTTTCAGATATTTTGTAAAGTACGTTCAGTT spacer length:
AATAGGCTATGGTGTGTGGATGGACCTGTATCGTAAAT spacer
CACGCAAAAGGATAAACAATATGGTGCGATTCGAATGG spacer
ACAAACAGTGTGTGTTACATTATCCTTCGATTACAACGA spacer
CTTCTGTTCTGAAATTATAAAGGACATGCTGATAAAATT spacer
CTAACTGAAGAAGACCCAATTTATATTGCAGGATTTG spacer
TGCAGAACCATTAGCTGGTACAGTAACTGTTTGCCA spacer length:
ACCATAGTCCCTGATTTCGGTATTCTTTACCCTGTAACCCC spacer
GCTTATCTCTCTCATGCGCCATTTCTTCTTTCCTTCTTT spacer
TATATCCCAAAAAATCTCAGACATTAGAGAGCATTTTTG spacer
AATAGATCCAGAAAATGAATATGTCAAATTAGCTGACATT spacer
TTTATTTTCTTGCGATATTTCATTACCGAGACTTTTGCC spacer
CAACCACAAGAAGAAACCACTACCCAAGAAATGCAGGG spacer
TTTGACTCCTGGGCTTAACGCACCTTCTCTGGCCTCG spacer
TTAGCCCAGATGAAGCAACACAAGAGGCTAGTAAGGTT spacer

TCACTCCAAGAGGCTGTAAAGTCCTTACAAGAAGAGGT
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1809772
length:
1809836
length:
1809900
length:
1809964
length:
1810029
length:
1810093
length:
1810158
length:
1810222
length:
1810286
length:
1810351
length:
1810413

CTTTCAATTCTATAGTAGATTAGC AACACATTGCTCATATAACTACACCATTCACTATTGCCT spacer
39 repeater length: 24

CTTTCAATTCTATAGTAGATTAGC ACAATGTATGACTATGGATATCAATGGAGCGTCGGCTTA spacer
39 repeater length: 24

CTTTCAATTCTATAGTAGATTAGC CAAATAATCTAGCATTTTCTTCATAAAGTTCATTACATA spacer
39 repeater length: 24

CTTTCAATTCTATAGTAGATTAGC CTTAAAAGTGTTGGAGTTTGTGCAGTTAGTTGAATTTCAC spacer
40 repeater length: 24

CTTTCAATTCTATAGTAGATTAGC GTTATTCCTAATTGTTTTCGGAAATTATTTTGAGAATGA spacer
39 repeater length: 24

CTTTCAATTCTATAGTAGATTAGC GCCGTACTGACTTCTCCCCTGCCAGCGAGGGTTCTCCTCA spacer
40 repeater length: 24

CTTTCAATTCTATAGTAGATTAGC TTCCCCACCATTATGTACCACTATTATGCTTCCATTTAT spacer
39 repeater length: 24

CTTTCAATTCTATAGTAGATTAGC ATGTTCTTTTTCCAGAACTGTAACTATAATTTTGTTGAT spacer
39 repeater length: 24

CTTTCAATTCTATAGTAGATTAGC TATTTTTGCGTATTTACACGATTTATTTATTTCGCAGAAT spacer
40 repeater length: 24

CTTTCAATTCTATAGTAGATTAGC AGTGATGGTACTACGACCGTGAAAATGAGTTGAAAAA spacer

37 repeater length: 24

CTTTCAATTCTATAGTAGATTAGC CATCACGCAGAATAATGGTTCAGGTAACTTTTTAAG spacer length:

36 repeater length: 24

1810474
length:
1810539

CTTTCAATTCTATAGTAGATTAGC TGATTATATTCAAGGACAATATGTTGAAACGCCGATTTTA spacer
40 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC AGATGCTATTGGAGGATTTCACCAGGTTGGGTTATAATGTCAAAT

spacer length: 45 repeater length: 24

1810609
length:
1810672
length:
1810739
length:
1810804

CTTTCAATTCTATAGTAGATTAGC TCAGAGTTTTTTTATTTTTTCTATTTGAAATTAAGCAC spacer

38 repeater length: 24

CTTTCAATTCTATAGTAGATTAGC TTGGGTGTTTTGTTTAGGTTTGAAAAAGATTATCTTATTTTC spacer
42 repeater length: 24

CTTTCAATTCTATAGTAGATTAGC CCAACGGCTCTTACGCCCTCCTCGGCATGTACAACGGGAC spacer
40 repeater length: 24

CTTTCAATTCTATAGTAGATTAGC AAGATACCACAACACTTGGAGTTAATGCATTATTGAATATGGATACA

spacer length: 47 repeater length: 24

1810876
length:
1810939
length:
1811007
length:
1811072
length:
1811134
length:
1811198

CTGTTAGTAAGCCCCTTGCTACAACTCTATAGAAGTGCGGGTTTTAAACAGCTGTTTGAGAATATAAACATGGGGTAAAAAAGCTA

CTTTCAATTCTATAGTAGATTAGC GGAAAGGCTAATGGAGACAAAAAGAAGTCTAAAAAGCA spacer
38 repeater length: 24

CTTTCAATTCTATAGTAGATTAGC TTCTTCAGCTTCTTCCCAACGCTATATGTGCTATTAGGTGTAA spacer
43 repeater length: 24

CTTTCAATTCTATAGTAGATTAGC CGGCACAGTACTACTATCTGAAAGTGTTGCATCTCCAAAT spacer
40 repeater length: 24

CTTTCAATTCTATAGTAGATTAGC AACACGTCCTTTTTCATTTGTAATATCTGAACCTGGA spacer

37 repeater length: 24

CTTTCAATTCTATAGTAGATTAGC CCTAATATCCTCGGGTACTTATAGAACCCTCCTTCTGGT spacer
39 repeater length: 24

CTTTCAATTCTATAGTAGATTAGC

CAACTCTATAGAAGTGCGG spacer length: 105 repeater length: 24

1811328
length:
1811395
length:
1811459
length:
1811521
length:
1811585
length:
1811651
length:
1811716
length:
1811779
length:
1811843
length:
1811909
length:
1811974
length:
1812038
length:

CTTTCAATTCTATAGTAGATTAGC ATATTTAAAGTTTTTGCTCAACCAGTTAGGTAACAAGTATTC spacer
42 repeater length: 24

CTTTCAATTCTATAGTAGATTAGC AAAGCGGTTGTTTTCCAGTTCCAGAAACTGGAATTCTTA spacer
39 repeater length: 24

CTTTCAATTCTATAGTAGATTAGC GGATTTTTAAATGGAGTGAATTGATAAAATGATAAAG spacer

37 repeater length: 24

CTTTCAATTCTATAGTAGATTAGC TTGGTGGGGCGATGAACGGCAACGATATGTTGGACGTCA spacer
39 repeater length: 24

CTTTCAATTCTATAGTAGATTAGC CTGGAAAACAAATTGAAGAAAGTAAAAAAATTGAAATTTTA spacer
41 repeater length: 24

CTTTCAATTCTATAGTAGATTAGC GATAGAGAAAAGTTTATAAAGGAGAGTGAAGATATGTATA spacer
40 repeater length: 24

CTTTCAATTCTATAGTAGATTAGC TCTAACACTTTATGATTTCAAGAACTTTGCAAGAAATA spacer

38 repeater length: 24

CTTTCAATTCTATAGTAGATTAGC TTAGCATGCGAAACAAATGAAGAATTCAGAAGAGAGTTA spacer
39 repeater length: 24

CTTTCAATTCTATAGTAGATTAGC AAAGAATGAGGAAAGAGGCATTGGAAGGCATTGAAGAAGGT spacer
41 repeater length: 24

CTTTCAATTCTATAGTAGATTAGC TGGAGATTTAATTAGATATCATCACTTCGTTCCTTTCTCT spacer
40 repeater length: 24

CTTTCAATTCTATAGTAGATTAGC CTGTTACGCCGGTGCTGGAGGGTAAGTTAGTTGGAGAGC spacer
39 repeater length: 24

CTTTCAATTCTATAGTAGATTAGC TTTCCCAGACTTAGTAAAGGACATTTGGAAGGTTCTAA spacer

38 repeater length: 24
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1812101
length:
1812165
length:
1812229
length:
1812292
length:
1812356
length:
1812422
length:
1812484
length:
1812547
length:
1812612
length:
1812679
length:
1812741
length:
1812806
length:
1812868

CTTTCAATTCTATAGTAGATTAGC
39 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
39 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
38 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
39 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
41 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
37 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
38 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
40 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
42 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
37 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
40 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
37 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC

36 repeater length: 24

1812929
length:
1812994
length:
1813060

spacer length:

1813130
length:
1813194
length:
1813261
length:
1813325
length:
1813393
length:
1813460

CTTTCAATTCTATAGTAGATTAGC
40 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
41 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC

CTTTCAATTCTATAGTAGATTAGC
39 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
42 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
39 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
43 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
42 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC

36 repeater length: 24

1813521
length:
1813584
length:
1813648
length:
1813712
length:
1813778
length:
1813841
length:
1813907
length:
1813975
length:
1814039
length:
1814104
length:
1814170
length:
1814239
length:
1814302
length:
1814366

CTTTCAATTCTATAGTAGATTAGC
38 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
39 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
39 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
41 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
38 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
41 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
43 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
39 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
40 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
41 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
44 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
38 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
39 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC

ATGAAACAGAAAAAGTTAACATTTTAGACCACCAATTAA spacer
AAGACCCCGACTTTTTAAGGTTTACAGATCCCGCAGAAA spacer
ATGAGGTTCGTCGTGTAGGGATTAATCCCGTGTCTAAA spacer
TAATTATCAATGGCAAACCGCATATAATTGGATGAGATT spacer
TTTACTACACATGTAATAAGTATGTTGATTATGGAATAGAA spacer
TTGAACACGTGATATAGAACCAGTTGTTCTAATACGT spacer
AACAATAGCAATAGCTTTGCTTATAGTCGGTGTAATAA spacer
TTGTAAAGACTAGGTAAAACTTTGTTATCATAATAGCAGT spacer
AGGAGGGGCTATACGTACGATCACGAATGTAACATTATCGTG spacer
AGTATCTGGCTTTTCGACACAAAACTTCCTTTACCAA spacer
ACGACGATGCTATGTGTTGCACTGTATTTGATCACGGTTA spacer
TACGGTTAAAAGTTGGCAAAAAGCTTAAATTTTTGCA spacer
CTTATGAGCCTCTTTGAGATGTGTCTCTGACTTCTG spacer length:
ATAAATAAACTAGGTTTGTATTTATCACCTCCAACAATTC spacer
AAACGATAAATTAGCACTATATTATAACTATGATTCTACAC spacer

AACTGTAACTGGTAGCCTTGGTCAGGTGTTACTGACAGTGTCGAT

45 repeater length: 24

CAAAATGATATACATATAGTACCATCACCTAGCGCAAGA spacer
GGATATCCAGCAATTGCAACAGGTGGGTCGGGGATATCATTG spacer
TTTAACTATGACTTTTCAGAATACAACAATTTCGCCAAT spacer
ATGTATACAATAGATCATATGTTATATATAGAGAATGTACCAA spacer
TCTTGTACAAACTCTCATACACGTTCATTGCAAAACAGTTCA spacer
TACACTGTTGCTTTCCTAACGCTCTACATCGCGTTG spacer length:
TGCAGGAGGGCGAGGAAGAATGATAAAGATGGAGGAAA spacer
TTGTCCCTTCCATGGGCATTTGTCACTTTCACAAAACCT spacer
ATAAAAAAAGAATTATAACTTATTCATCATTCTTTTAAT spacer
TTATAATCCCCGTGACACAGAAAGAATTTTAAATATCATAA spacer
TAAACTAACAAGTAAAATTATAACTCCTAACGGAATTG spacer
TGACGATTATAACACTGAACATGAGTATGCAGTAAGTGAAG spacer
AGAATAATCAGTGATGAACAGTGTGAGAAACTTGTCCAAGTTT spacer
ATGATGTTGAAAATGGACTAAAACTTTTAGATGAAAAAC spacer
TGAACGGAACATCTATTTTTACTCCTAACATCATTCAATC spacer
AAATAATGATAAATAAGGATGAGGTGATAGTACAATGAAAT spacer
AGCCCTCCAAAATCGTAAAACCTTGAATATATGAAGTTAAATTT spacer
GTGCTGTAGGCTGTAGGACTGTCGAGGTAGCGTTTGAA spacer
AGAGTTAATAAACATTTCGAATCCCCACGCTAACGAAAA spacer

ACAAATAACGAAACGAATAAATATAATAAATTATGAAT spacer
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length: 38 repeater length: 24
1814429 CTTTCAATTCTATAGTAGATTAGC
length: 42 repeater length: 24
1814496 CTTTCAATTCTATAGTAGATTAGC
length: 38 repeater length: 24
1814559 CTTTCAATTCTATAGTAGATTAGC
length: 43 repeater length: 24
1814627 CTTTCAATTCTATAGTAGATTAGC
length: 38 repeater length: 24
1814690 CTTTCAATTCTATAGTAGATTAGC
length: 40 repeater length: 24
1814755 CTTTCAATTCTATAGTAGATTAGC
length: 40 repeater length: 24
1814820 CTTTCAATTCTATAGTAGATTAGC
36 repeater length: 24

1814881 CTTTCAATTCTATAGTAGATTAGC
length: 43 repeater length: 24
1814949 CTTTCAATTCTATAGTAGATTAGC
length: 39 repeater length: 24
1815013 CTTTCAATTCTATAGTAGATTAGC
length: 39 repeater length: 24
1815077 CTTTCAATTCTATAGTAGATTAGC
length: 42 repeater length: 24
1815144 CTTTCAATTCTATAGTAGATTAGC
length: 42 repeater length: 24
1815211 CTTTCAATTCTATAGTAGATTAGC
length: 40 repeater length: 24
1815276 CTTTCAATTCTATAGTAGATTAGC
length: 38 repeater length: 24
1815339 CTTTCAATTCTATAGTAGATTAGC
length: 38 repeater length: 24
1815402 CTTTCAATTCTATAGTAGATTAGC
length: 40 repeater length: 24
1815467 CTTTCAATTCTATAGTAGATTAGC
length: 42 repeater length: 24
1815534 CTTTCAATTCTATAGTAGATTAGC

crispr 3

1744007 GATAATCTACTATAGAATTGAAAG
length: 38 repeater length: 24
1744070 GATAATCTACTATAGAATTGAAAG
length: 41 repeater length: 24
1744136 GATAATCTACTATAGAATTGAAAG
length: 38 repeater length: 24
1744199 GATAATCTACTATAGAATTGAAAG
length: 40 repeater length: 24
1744264 GATAATCTACTATAGAATTGAAAG
length: 43 repeater length: 24
1744332 GATAATCTACTATAGAATTGAAAG
length: 37 repeater length: 24
1744394 GATAATCTACTATAGAATTGAAAG

crispr 4

1305634 GATAATCTCTTATAGAATTGAAAG
36 repeater length: 24

1305695 GATAATCTCTTATAGAATTGAAAG
length: 39 repeater length: 24
1305759 GATAATCTCTTATAGAATTGAAAG
length: 38 repeater length: 24
1305822 GATAATCTCTTATAGAATTGAAAG
length: 38 repeater length: 24
1305885 GATAATCTCTTATAGAATTGAAAG
length: 38 repeater length: 24
1305948 GATAATCTCTTATAGAATTGAAAG
length: 38 repeater length: 24
1306011 GATAATCTCTTATAGAATTGAAAG
length: 38 repeater length: 24
1306074 GATAATCTCTTATAGAATTGAAAG
length: 38 repeater length: 24

TTGGTGAACCGGTGATAATATTCGTTACGGCGTCCAATACTG spacer
CCTTACCCTTCAGGAAGCTGCAGAAGATGGTGGAGTAC spacer
CATCCGTTACGCTGAGCATACTAAGATCTGTCCTATTTGCCAT spacer
TATGGGGGTCAGTGACACTTATTCCACCGTTCAGTATT spacer
TGGAATTTTGAATTTTTTGCACCGCTCCAATTATTATTTG spacer
TTGTCTGTCGGTGAAGCAGTAGTATTTCTAAGAGGCCGTC spacer
TCTACTTCTGTCTTCTTAGCCATTCAGCTCACCTTT spacer length:
GTAAGAATAATTTTACAAAATCTTAGTAATTATATAGTTTATA spacer
CCTCGCTTTAACCGAGGTGTCTCGGTGACGCTTGCTCCG spacer
AGATTGGTGTATAGTAACAGAAAAGCAGACAACGAAAGG spacer
ATGTTAGTTATCGGCGTTATAATGGGTATCGGAATCGGTGTA spacer
CTATTTTTGTCAATAATTTTTTTATTTTTGCATTTTTCGAAA spacer
GTAATCTTATTTCTGCGGTAAATTGAGATTATAGATGGTA spacer
ATCATTTATGCACATTTCAACTCCATTTCCAATATGAA spacer
CCACGTTTTTTGTCTTAACTTTAATTGATTTATTAGAA spacer
AAGGTCAATCCATTCTGGGGGCGTTAAACCCGCATCCCTG spacer
GGCAGTGTTAGAATACTAACGGGCGAAGAAGAATGGGTTTAT spacer

AAGAGGTGAAGAGACAAGGTGAAGCCATTGTATCACTCCAAG

ATACTGCAAGCGAATTGGCGGAAAATTGGCAGCGACGT spacer
TTATCTAATTTTAATAATCAAGGAAATTCATTAACTCAAAT spacer
CCCATTCATCTCTTTCTTTGCAGCTTTGTTCTAACATT spacer
TGGTAAATAGCTCTGTTAGGCCCAGTTATTCCATATTCTG spacer
ATTTTCTAATATATCTAATTCACTCTGCGTATCATTATGGATA spacer
TTAGCCCAACAATTAACTAAAGATCCTGAAGCAGTCA spacer

AGGTGAAAAAGCATTCTAAAGCTATTCTTAGGCTTGC

TTTGCCATTGCAGAATTATCGCCCAGAACAAATTTC spacer length:
ATCATATATCTTGTATTCCGCATATTTAAATCTTTCTAT spacer
GCGGTTGAAGAAAAGTGCAGGATCACGGGGTCAGGACT spacer
TAGACTATGCGTTATACTATGTCCGCAATGGCATTAGC spacer
TTGTATTTGTCGGTGGGTGAACTAACAAATATACGCCT spacer
TCAATTTGTGAAACTTGTCCCGGCTCATTGGATTTGTT spacer
ATCAAGGGCAAATCGGGAGTCCAGGAGATTCTCGAAGC spacer

CTTGAAATTACAGAAAAAATAACATTCATTTACCCTGT spacer
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1306137
length:
1306200
length:
1306263
length:
1306326
length:
1306390
length:
1306456
length:
1306519
length:
1306584
length:
1306648
length:
1306712
length:
1306776
length:
1306838

GATAATCTCTTATAGAATTGAAAG
38 repeater length: 24
GATAATCTCTTATAGAATTGAAAG
38 repeater length: 24
GATAATCTCTTATAGAATTGAAAG
38 repeater length: 24
GATAATCTCTTATAGAATTGAAAG
39 repeater length: 24
GATAATCTCTTATAGAATTGAAAG
41 repeater length: 24
GATAATCTCTTATAGAATTGAAAG
38 repeater length: 24
GATAATCTCTTATAGAATTGAAAG
40 repeater length: 24
GATAATCTCTTATAGAATTGAAAG
39 repeater length: 24
GATAATCTCTTATAGAATTGAAAG
39 repeater length: 24
GATAATCTCTTATAGAATTGAAAG
39 repeater length: 24
GATAATCTCTTATAGAATTGAAAG
37 repeater length: 24
GATAATCTCTTATAGAATTGAAAG

36 repeater length: 24

1306899
length:
1306961
length:
1307023
length:
1307086
length:
1307148
length:
1307211
length:
1307273
length:
1307339
length:
1307402
length:
1307466

GATAATCTCTTATAGAATTGAAAG
37 repeater length: 24
GATAATCTCTTATAGAATTGAAAG
37 repeater length: 24
GATAATCTCTTATAGAATTGAAAG
38 repeater length: 24
GATAATCTCTTATAGAATTGAAAG
37 repeater length: 24
GATAATCTCTTATAGAATTGAAAG
38 repeater length: 24
GATAATCTCTTATAGAATTGAAAG
37 repeater length: 24
GATAATCTCTTATAGAATTGAAAG
41 repeater length: 24
GATAATCTCTTATAGAATTGAAAG
38 repeater length: 24
GATAATCTCTTATAGAATTGAAAG
39 repeater length: 24
GATAATCTCTTATAGAATTGAAAG

36 repeater length: 24

1307527
length:
1307590
length:
1307652
length:
1307714
length:
1307777
length:
1307840

GATAATCTCTTATAGAATTGAAAG
38 repeater length: 24
GATAATCTCTTATAGAATTGAAAG
37 repeater length: 24
GATAATCTCTTATAGAATTGAAAG
37 repeater length: 24
GATAATCTCTTATAGAATTGAAAG
38 repeater length: 24
GATAATCTCTTATAGAATTGAAAG
38 repeater length: 24
GATAATCTCTTATAGAATTGAAAG

36 repeater length: 24

1307901
length:
1307963
length:
1308026
length:
1308090
length:
1308154
length:
1308216
length:
1308280
length:
1308342

GATAATCTCTTATAGAATTGAAAG
37 repeater length: 24
GATAATCTCTTATAGAATTGAAAG
38 repeater length: 24
GATAATCTCTTATAGAATTGAAAG
39 repeater length: 24
GATAATCTCTTATAGAATTGAAAG
39 repeater length: 24
GATAATCTCTTATAGAATTGAAAG
37 repeater length: 24
GATAATCTCTTATAGAATTGAAAG
39 repeater length: 24
GATAATCTCTTATAGAATTGAAAG
37 repeater length: 24
GATAATCTCTTATAGAATTGAAAG

ATTCCAACGGCACTTCTTATTCTTTCACAGTTACGGGC spacer
CAGAATTAGCACGGTTAGTCGAGCAGTTAGAAATTTAC spacer
CTTTGAAGTACTCTTCTCTATGATACGACACCAATTCT spacer
AAATTCTCGCAGAATTCTATCTACCGGACGATGTAGCAT spacer
AAACCCGAACTTTTGCTATATATAGCATTTCGAACTTTTAC spacer
CGACACCAGTCGGTATTATCTCTTCTTCCTTCAAACCA spacer
GAAAAGTTTGGCAGAAAAAGAGTCTGGCTTTGCCAGAAAG spacer
AAGATTGTGGCTATTGCCGCACCGGCGTAAGCGTATTCT spacer
CCAAATGCCCGTGAAACATAAACATAATCTCCAGTAGAC spacer
GCTAATTCCAATGCTAAGTTATCTAGGGCAACAAACAAT spacer
TCACGTTTGCCGTACTCCACCAAAGATATGTATTGAA spacer
GACTCGAAAGCCAAAGAGAACGAGAAATGGGACCGT spacer length:
AGCATAAGACCAAGCGCAATTGCGAGGTAATCAAAAA spacer
ACAACTCGTTCCTGGGTATCCCTGTTTTGTCTTCTAA spacer
TTTTGTCTCCAAATCGTTTGTCCAATCAAACTTAATTA spacer
CCTTCAAACATAAGTTTGACAAATACGGTAGCCCCGC spacer
TTTTATCCATTTGATCCCTTCCTTATAATACAGACCTA spacer
CAGATAGATTCCATAACTCACCTCGCCCAAGAAGACT spacer
ATAAAATAATCGTTCAATATTTCAATGAAACTGGTGTTATG spacer
AAAAGCCAATCCCAAGATACATCATCGCAGAAATATTC spacer
TTTTGATAACTAGATGTGGAACCGAAGTTTACTACTAGT spacer
ACAGTACCATCAAAATTAGGATAGCCGCCACAAACC spacer length:
AAAGAAGCGATCAAAAAGCTGGATAAGGAGTTGAAGCA spacer
GGTTTCTCTCTTGTCGCCTCTGCCAGTGCATCATCTA spacer
TCTTGTGTGGTGTTAACGATCTCGAATCCTGGGGGTA spacer
ATAAAACATATGTATTGGTGCCTATAATTAATAGCCAT spacer
TCCAGTTTCCTTTGCAACATTATCTATAAACGTGTCCT spacer
CTCACTATGTTTGCTGTCGAGAAGTTGAATAAGCAG spacer length:
TCTCCTTTTCTTCTAAGCTAAGATAAGCCTGTTTAAT spacer
TTACCTCTACAACTCCCAGCTTCCTCTGTTGAATGCGG spacer
TTCAATTTATGTGTTACTTTTAATAATTGTTTCACTGCC spacer
TCGGATATGTCAGTCTTGACGAATTCGTATGCGTCTCCT spacer
AAATATAAACCATAAATCGTCAACAATTAGACTAACA spacer
CATGGTGGGGGGGCGTCAAAAATTCAGAAATATTTTGCA spacer
AACTCCTTTGCAATCCTATATCTAGTGTAGCCGTCTA spacer

CTGCTCCATCAAACGGCCCCGTGAGGGATACTATGA spacer length:



186

187

188

189

190

191

192

193

194

195

196

197

198

199

200

201

202

203

204

205

206

207

208

209

210

211

212

213

214

215

216

217

218

219

220

36 repeater length: 24

1308403 GATAATCTCTTATAGAATTGAAAG
length: 39 repeater length: 24
1308467 GATAATCTCTTATAGAATTGAAAG
length: 38 repeater length: 24
1308530 GATAATCTCTTATAGAATTGAAAG
length: 37 repeater length: 24
1308592 GATAATCTCTTATAGAATTGAAAG
length: 39 repeater length: 24
1308656 GATAATCTCTTATAGAATTGAAAG
length: 40 repeater length: 24
1308721 GATAATCTCTTATAGAATTGAAAG
36 repeater length: 24

1308782 GATAATCTCTTATAGAATTGAAAG
length: 38 repeater length: 24
1308845 GATAATCTCTTATAGAATTGAAAG
length: 39 repeater length: 24
1308909 GATAATCTCTTATAGAATTGAAAG
length: 37 repeater length: 24
1308971 GATAATCTCTTATAGAATTGAAAG
length: 37 repeater length: 24
1309033 GATAATCTCTTATAGAATTGAAAG
length: 39 repeater length: 24
1309097 GATAATCTCTTATAGAATTGAAAG
length: 40 repeater length: 24
1309162 GATAATCTCTTATAGAATTGAAAG
length: 38 repeater length: 24
1309225 GATAATCTCTTATAGAATTGAAAG
length: 38 repeater length: 24
1309288 GATAATCTCTTATAGAATTGAAAG
length: 39 repeater length: 24
1309352 GATAATCTCTTATAGAATTGAAAG
34 repeater length: 24

1309411 GATAATCTCTTATAGAATTGAAAG
length: 38 repeater length: 24
1309474 GATAATCTCTTATAGAATTGAAAG
length: 38 repeater length: 24
1309537 GATAATCTCTTATAGAATTGAAAG
36 repeater length: 24

1309598 GATAATCTCTTATAGAATTGAAAG
36 repeater length: 24

1309659 GATAATCTCTTATAGAATTGAAAG
length: 37 repeater length: 24
1309721 GATAATCTCTTATAGAATTGAAAG
length: 40 repeater length: 24
1309786 GATAATCTCTTATAGAATTGAAAG
length: 38 repeater length: 24
1309849 GATAATCTCTTATAGAATTGAAAG
36 repeater length: 24

1309910 GATAATCTCTTATAGAATTGAAAG
length: 38 repeater length: 24
1309973 GATAATCTCTTATAGAATTGAAAG
length: 40 repeater length: 24
1310038 GATAATCTCTTATAGAATTGAAAG
length: 38 repeater length: 24
1310101 GATAATCTCTTATAGAATTGAAAG
length: 41 repeater length: 24
1310167 GATAATCTCTTATAGAATTGAAAG
36 repeater length: 24

1310228 GATAATCTCTTATAGAATTGAAAG
36 repeater length: 24

1310289 GATAATCTCTTATAGAATTGAAAG
length: 37 repeater length: 24
1310351 GATAATCTCTTATAGAATTGAAAG
length: 38 repeater length: 24
1310414 GATAATCTCTTATAGAATTGAAAG
length: 37 repeater length: 24
1310476 GATAATCTCTTATAGAATTGAAAG
length: 40 repeater length: 24
1310541 GATAATCTCTTATAGAATTGAAAG
length: 39 repeater length: 24

AATTTGAACATAATTCGGCCTCGTCAGTTTTCCACAGAT spacer
TCCCTAACTTAGGTTGGGGTAAAGAAATAGAACATAGA spacer
TTTACTGACAACGCCATCATACTTACTAGCCCAACTA spacer
GTCCATTCTCCATTTATCTCAACCTTATCACAAATTTGG spacer
TCAGTTCTAGAAAGAATTATTAGCATTAGATCTTCTAGAC spacer
CTCTCTATCCCAGATGGAATTCCAAAGGATCAAGCA spacer length:
ATCTGAATTTCCTCAGCTTCCATTGCATAATTTATTCT spacer
TATTTACCTTAATATTATGTATAATAGATAAGAGCTCCC spacer
ACTATGGACCTACTACAGGGCCTATCTGACTTTCTGT spacer
TTATTGTCAGAAAAAGAAATTATACTCCGATTAATAG spacer
GTCAAAATTGCCCAACCGAACGTTAGCAAAAATGCAGCA spacer
TCCCTTTCAGATTTGCAATATGTTAGAGCGAGCTTCGCAA spacer
GCTGAATTGTAAAATTACGTTTATTACTTTCAGTCAAC spacer
GTTTTATTTATAAACGGCGGGTCTAGATAAAATACAGT spacer
TCACTCTTTCAGTCATCATTCTCTTTGCTGAGATTGCTC spacer
GCGAAAACAATAGCAGGCGAAATAGAAGATAAAA spacer length:
GCAATAGACAATATAAGGAAGAGCTTACCACCTAGAGG spacer
GCTTCTTGTCCCTGAACTCCTTCTTGAAATGGATTTAT spacer
TTTCGTATAAGGACCAGAACGGCAATACCCAAACTG spacer length:
CTACTACATCATCCTCTACCACGCCAAGCCAACAAC spacer length:
ATCTAGCGTTGTCTCTGCCGTTATATATTTGAAAGTG spacer
ATCGCTGATCCAGAACCACGTGGCGAATACAGGAAGAACT spacer
ATCAAAAGTCCGCTATGGTCTAACGGTGTAAATAATTC spacer
AATTGGATCCCTACGGTTGACGGATCACCGAAAGTG spacer length:
ATCATATTTTGAATTCTCTTATACAGAAATCTTTGATA spacer
ATAGCTATATATGGAAATGTTCCAGACGCGGAATATGTTG spacer
AAGCCTACACAGGATAGGATACTCAAATTATATGAAAA spacer
TTTGCGCATTTACTTTTGTATGAGCTAGGCTATTTACATCA spacer
CTGAAATATCCTTCAAATTGATTTGCCAATAAATTA spacer length:
TGTTCTGTCGTTACTGTCGTAAAGCACGTCCTATTA spacer length:
ACAGTGCAGAAGTCTAATCCAAATTATTCTACTTTAG spacer
TCCTTGGAGATGTTGATGTTTTATACGGTATTATGTGA spacer
GCACAATTCGCCAACGATTTCGGTTCGCTTTATACCT spacer
CAAATTTCGGCGAAAATTGTACCGAATTTCGGCATTGCTG spacer

AAGATCATGGTATTGATATTCAAAAACATTATTCAGAGT spacer



221

222

223

224

225

226

227

228

229

230

231

232

233

234

235

236

237

238

239

240

241

242

243

245

246

247

248

249

250

251

252

253

254

255

256

257

258

1310605
length:
1310671
length:
1310734
length:
1310797

36 repeater length:

1310858
length:
1310921
length:
1310986
length:
1311048
length:
1311111

36 repeater length:

1311172
length:
1311236
length:
1311301
length:
1311365
length:
1311427
length:
1311489
length:
1311551

crispr 5

1254545
length:
1254611
length:
1254675
length:
1254737
length:
1254800
length:
1254865

34 repeater length:

1254925
length:
1254989
length:
1255053
length:
1255119
length:
1255183
length:
1255247
length:
1255309
length:
1255371
length:
1255436
length:
1255499
length:
1255564
length:
1255628
length:
1255690

GATAATCTCTTATAGAATTGAAAG
41 repeater length: 24
GATAATCTCTTATAGAATTGAAAG
38 repeater length: 24
GATAATCTCTTATAGAATTGAAAG
38 repeater length: 24
GATAATCTCTTATAGAATTGAAAG
24
GATAATCTCTTATAGAATTGAAAG
38 repeater length: 24
GATAATCTCTTATAGAATTGAAAG
40 repeater length: 24
GATAATCTCTTATAGAATTGAAAG
37 repeater length: 24
GATAATCTCTTATAGAATTGAAAG
38 repeater length: 24
GATAATCTCTTATAGAATTGAAAG
24
GATAATCTCTTATAGAATTGAAAG
39 repeater length: 24
GATAATCTCTTATAGAATTGAAAG
40 repeater length: 24
GATAATCTCTTATAGAATTGAAAG
39 repeater length: 24
GATAATCTCTTATAGAATTGAAAG
37 repeater length: 24
GATAATCTCTTATAGAATTGAAAG
37 repeater length: 24
GATAATCTCTTATAGAATTGAAAG
37 repeater length: 24
GATAATCTCTTATAGAATTGAAAG

CTTTCAATTCCTTTTAGGATTAATC
40 repeater length: 25
CTTTCAATTCCTTTTAGGATTAATC
38 repeater length: 25
CTTTCAATTCCTTTTAGGATTAATC
36 repeater length: 25
CTTTCAATTCCTTTTAGGATTAATC
37 repeater length: 25
CTTTCAATTCCTTTTAGGATTAATC
39 repeater length: 25
CTTTCAATTCCTTTTAGGATTAATC
25
CTTTCAATTCCTTTTAGGATTAATC
38 repeater length: 25
CTTTCAATTCCTTTTAGGATTAATC
38 repeater length: 25
CTTTCAATTCCTTTTAGGATTAATC
40 repeater length: 25
CTTTCAATTCCTTTTAGGATTAATC
38 repeater length: 25
CTTTCAATTCCTTTTAGGATTAATC
38 repeater length: 25
CTTTCAATTCCTTTTAGGATTAATC
36 repeater length: 25
CTTTCAATTCCTTTTAGGATTAATC
36 repeater length: 25
CTTTCAATTCCTTTTAGGATTAATC
39 repeater length: 25
CTTTCAATTCCTTTTAGGATTAATC
37 repeater length: 25
CTTTCAATTCCTTTTAGGATTAATC
39 repeater length: 25
CTTTCAATTCCTTTTAGGATTAATC
38 repeater length: 25
CTTTCAATTCCTTTTAGGATTAATC
36 repeater length: 25
CTTTCAATTCCTTTTAGGATTAATC

ATTAGAAAAGTTTAAGATTACGCATGCAAATATGTTTTTGA spacer
TTCTGTTTCGAAGAAAACCCGCCTCAGATTCATTATGG spacer

AAATCAAACGGAAACTCCCCGGATATTATCATGTCTAA spacer

CCTCATCGTAAACATGCAATCTTGCATATTCAGTGT spacer length:

GCGATATATGTTATAAGAGGAGAAGGGACTTTACCCCC spacer
ATATACATCGCCGGTTTTATAGCAACTGCACAGCAACAAA spacer
GAAGTTGCAAAAATTGCCAATGTTTTTTTCAAACGCG spacer

ATTTATGATGAAAATAGGAAATTTTTCAGAAGAATTAT spacer

AAAAGTTTAAATACCCGAAGCCACAAAGGTAAAAAT spacer length:

CGTTCTAGAGCTAAACGATGCATACGCGGTGGTACAACT spacer
ATTCGGGGAAAACTTATGCATTATAAGAAGAAGAGATATT spacer
TCAAATAAGGAACAACTCTGGGTAAGCCCACAATACGCA spacer
CTTAGCGTCTCAACCTGAACCAAACTTCCTAGATCAA spacer
TAAACTAGATCCTTATATTTCACGTAAATGTAAAGGG spacer
TAAGGAGTAAGCTAGCACTAGCAATAGCGGTTGCAAT spacer

TGGTATTCAGTAAATTCATGCTATAGTCAATTTCTTA

GTCTACACCTCTTGCGTCTATTATGATATCATATTTGTCA spacer
AAATACGTTTTCTCCATTGTCATATTGCGCATAAGTTG spacer
ACCAAGTGAAACTTGGAATATATAACCAAAAAGATA spacer
GATTCTTCAATAAAGCTGGTAATATACTTTGACAGAA spacer

AGTAATAGAAACTCATTCAGAGTCTCTTCCAACCCGTAC spacer

CGTGGTAGTGGTGGTAGTTGTTGTTGTTGTAGGC spacer length:

TAGTATAGTGTTACAGTTAAACGCTGTACCGAATAATG spacer
TAGTATAGTGTTACAGTTAAACGCTGTACCGAATAATG spacer
AAAATGTTTAATATTGGTGGAGTAGTTGATTTCGATAATA spacer
AAGGGTAATAGAAAGCATGCCCATATCAGCAAGTTCTA spacer
GTAAAATCCCCAACGCCACATACGTTATAAGGGAAGAT spacer
CTAGTGTTAAAATATATTTCAAGCCTTACGATGAGA spacer
CATGCATCAGTTCATCGTAGTTGAACTCAGCATGGA spacer
CAAATCCATTCGAGGAAGTGTTAGAAGAGGTGTATGGTG spacer
CAGAGGGAAAAAGTTTGCAGGAGATTTCAAGTATTAC spacer
CAATATTAAATATTAGTGATTTGGTAATAACGAAAATAA spacer
GAGTGAGACCATGATCATTAACACTGATATTACGGTAA spacer
AACAAAACTTCACCAGTGATGGAACATTTGAATGTA spacer

AAACCGCAAGCAATAATGTACTTACGATAAGGGTGATAC spacer



259

260

261

262

263

264

265

266

267

268

269

270

271

272

273

274

275

276

277

278

279

280

281

282

283

284

285

286

2877

288

289

290

291

292

293

294

295

length:
1255755
length:
1255822

39 repeater length: 25
CTTTCAATTCCTTTTAGGATTAATC
41 repeater length: 25
CTTTCAATTCCTTTTAGGATTAATC
length: 37 repeater length: 25
1255885 CTTTCAATTCCTTTTAGGATTAATC
35 repeater length: 25

1255946 CTTTCAATTCCTTTTAGGATTAATC
length: 36 repeater length: 25
1256008 CTTTCAATTCCTTTTAGGATTAATC
length: 37 repeater length: 25
1256071 CTTTCAATTCCTTTTAGGATTAATC
length: 39 repeater length: 25
1256136 CTTTCAATTCCTTTTAGGATTAATC
34 repeater length: 25

1256196 CTTTCAATTCCTTTTAGGATTAATC
length: 39 repeater length: 25
1256261 CTTTCAATTCCTTTTAGGATTAATC
length: 39 repeater length: 25
1256326 CTTTCAATTCCTTTTAGGATTAATC
length: 40 repeater length: 25
1256392 CTTTCAATTCCTTTTAGGATTAATC
length: 38 repeater length: 25
1256456 CTTTCAATTCCTTTTAGGATTAATC
length: 37 repeater length: 25
1256519 CTTTCAATTCCTTTTAGGATTAATC
length: 39 repeater length: 25
1256584 CTTTCAATTCCTTTTAGGATTAATC
length: 37 repeater length: 25
1256647 CTTTCAATTCCTTTTAGGATTAATC
35 repeater length: 25

1256708 CTTTCAATTCCTTTTAGGATTAATC
length: 36 repeater length: 25
1256770 CTTTCAATTCCTTTTAGGATTAATC
length: 43 repeater length: 25
1256839 CTTTCAATTCCTTTTAGGATTAATC
length: 37 repeater length: 25
1256902 CTTTCAATTCCTTTTAGGATTAATC
35 repeater length: 25

1256963 CTTTCAATTCCTTTTAGGATTAATC
35 repeater length: 25

1257024 CTTTCAATTCCTTTTAGGATTAATC
length: 38 repeater length: 25
1257088 CTTTCAATTCCTTTTAGGATTAATC
length: 40 repeater length: 25
1257154 CTTTCAATTCCTTTTAGGATTAATC
33 repeater length: 25

1257213 CTTTCAATTCCTTTTAGGATTAATC
length: 38 repeater length: 25
1257277 CTTTCAATTCCTTTTAGGATTAATC
length: 39 repeater length: 25
1257342 CTTTCAATTCCTTTTAGGATTAATC
length: 39 repeater length: 25
1257407 CTTTCAATTCCTTTTAGGATTAATC

crispr 6
1257470
length:
1257535

CTTTCAATTCCTTTTGGGATTAATC
39 repeater length: 25
CTTTCAATTCCTTTTGGGATTAATC
length: 38 repeater length: 25
1257599 CTTTCAATTCCTTTTGGGATTAATC
35 repeater length: 25

1257660 CTTTCAATTCCTTTTGGGATTAATC
length: 42 repeater length: 25
1257728 CTTTCAATTCCTTTTGGGATTAATC
length: 38 repeater length: 25
1257792 CTTTCAATTCCTTTTGGGATTAATC
35 repeater length: 25

1257853 CTTTCAATTCCTTTTGGGATTAATC
length: 38 repeater length: 25

ATATGATTATGAGCGATAAGAATGATGCAATATTAGATATA spacer
GAATATACAGAGAATAGAGAATAGAGAACAGAGAACG spacer
CCGTGATCAGATACAGTAACAGTCATGTTTTTATC spacer length:
CATGGAAACGGGAGGAGGGTGAGACAATGAAGGTTA spacer
CACATCTTTAGAGGCGAACTACAGGGGGTACAGCAAC spacer
GTAGTGTGAGTAGTGTAGTAGTAGTGGCCTGAATAAGTA spacer
AAATTCTGCAAAGGTAACACAATTGACGAGGTAA spacer length:
CGGTTACGGGGACGTTTGGACATTTAGCAGCGCATCCCA spacer
TCCCTTCCTCTCTTTCCGCTTTTGCTCGCTTCGTTTAAC spacer
GGCATAACCGCTGCTTTCGGCTGCTGCTGCTAATTGGTCT spacer
CCTTCAGCAAGTTGAAGATCTTAAGCGTTTCTTCATCT spacer
ACGCTGAACGACGTAAACAAGCTCGCACAGAAGAAAA spacer
AAGTCACTGAATTGTTGGACGAACTAACTGAAAAAATTA spacer
GGCATTAGAATATGGGTAAAAACTTATAGCGACGAAG spacer
TGAAGTACTTGTTAATGTTTCACCTCTAAAGAAGA spacer length:
TTTACCACCGCTCAGACTTCTTGAGATGTTTAAAAC spacer
GAATTCTATCAAGTATTGCGGAAGTAAATACTTCATATTTATC spacer
TCCACTTGGCATATCTTTGGCTGAAGTTCCTTGGTGT spacer
CTTCAAGTTGATGAAGTTATAAAAATGTTTGAAGC spacer length:
CACATTAGCAAGAATCGTGCTAGCTACAGTTGGAT spacer length:
AACTTGGAAGAGTTTAGTGATAAAATCATGGAAATGTT spacer
TGTTAATATTGCCGGTTCGGCTAGTGATATAGTGTGGTTC spacer
GGTAATGGTCTGTATATTGTCTTTAAGTATTTA spacer length:
AGCACTAATTGCGAGATTTGAGGATGCCATCAGAAGTA spacer
CAAGCTAAGATTGCGAGTACAAGCGATCACTTACACAAA spacer
ACGCCGTTTCTCTATAGTTATTGAACCATGCAATATCAT spacer

TTATCAAGTCGAAGATTGCACTAGAGTCAAAAGGTATCA

ATAAATCCACAAAGTGGCCGTTCAAAGCAAAGAGTTTAT spacer
TGATATTTATTTTCTCGTGAAAAGTGGAGGGCCTAGAA spacer
ATTATATCATGGAGACCCAGGTGCTGTGACTATCA spacer length:
AATTAGCCAGCGTGCCATCTGGGTAAACGTGTATTTTGGTTA spacer
ATAATATATTTCGTTCCAACTACACCTAATGGATTCGG spacer
TAATTGTCTGCCCTTGAGTTCCACTGAGAGAAACG spacer length:

AAAAGACGTACAAATATACATCGCACCGAACGGACACA spacer



296

297

298

299

300

301

302

303

304

305

306

307

308

309

310

311

312

313

314

315

316

317

318

319

320

321

322

323

324

325

326

327

328

329

330

331

1257917
length:
1257979

CTTTCAATTCCTTTTGGGATTAATC
36 repeater length: 25
CTTTCAATTCCTTTTGGGATTAATC
length: 36 repeater length: 25
1258041 CTTTCAATTCCTTTTGGGATTAATC
33 repeater length: 25

1258100 CTTTCAATTCCTTTTGGGATTAATC
34 repeater length: 25

1258160 CTTTCAATTCCTTTTGGGATTAATC
length: 36 repeater length: 25
1258222 CTTTCAATTCCTTTTGGGATTAATC
length: 39 repeater length: 25
1258287 CTTTCAATTCCTTTTGGGATTAATC
length: 37 repeater length: 25
1258350 CTTTCAATTCCTTTTGGGATTAATC
35 repeater length: 25

1258411 CTTTCAATTCCTTTTGGGATTAATC
length: 37 repeater length: 25
1258474 CTTTCAATTCCTTTTGGGATTAATC
length: 38 repeater length: 25
1258538 CTTTCAATTCCTTTTGGGATTAATC
35 repeater length: 25

1258599 CTTTCAATTCCTTTTGGGATTAATC
35 repeater length: 25

1258660 CTTTCAATTCCTTTTGGGATTAATC
length: 39 repeater length: 25
1258725 CTTTCAATTCCTTTTGGGATTAATC
length: 36 repeater length: 25
1258787 CTTTCAATTCCTTTTGGGATTAATC
34 repeater length: 25

1258847 CTTTCAATTCCTTTTGGGATTAATC
length: 36 repeater length: 25
1258909 CTTTCAATTCCTTTTGGGATTAATC
length: 36 repeater length: 25
1258971 CTTTCAATTCCTTTTGGGATTAATC
length: 42 repeater length: 25
1259039 CTTTCAATTCCTTTTGGGATTAATC
length: 37 repeater length: 25
1259102 CTTTCAATTCCTTTTGGGATTAATC
35 repeater length: 25

1259163 CTTTCAATTCCTTTTGGGATTAATC
length: 40 repeater length: 25
1259229 CTTTCAATTCCTTTTGGGATTAATC
length: 38 repeater length: 25
1259293 CTTTCAATTCCTTTTGGGATTAATC
length: 38 repeater length: 25
1259357 CTTTCAATTCCTTTTGGGATTAATC
35 repeater length: 25

1259418 CTTTCAATTCCTTTTGGGATTAATC
length: 38 repeater length: 25
1259482 CTTTCAATTCCTTTTGGGATTAATC
length: 38 repeater length: 25
1259546 CTTTCAATTCCTTTTGGGATTAATC
length: 38 repeater length: 25
1259610 CTTTCAATTCCTTTTGGGATTAATC
length: 36 repeater length: 25
1259672 CTTTCAATTCCTTTTGGGATTAATC
length: 37 repeater length: 25
1259735 CTTTCAATTCCTTTTGGGATTAATC
length: 37 repeater length: 25
1259798 CTTTCAATTCCTTTTGGGATTAATC
length: 36 repeater length: 25
1259860 CTTTCAATTCCTTTTGGGATTAATC
length: 36 repeater length: 25
1259922 CTTTCAATTCCTTTTGGGATTAATC
length: 36 repeater length: 25
1259984 CTTTCAATTCCTTTTGGGATTAATC
length: 37 repeater length: 25
1260047 CTTTCAATTCCTTTTGGGATTAATC
length: 37 repeater length: 25
1260110 CTTTCAATTCCTTTTGGGATTAATC

GGGTGCGTGCCCCACAGGTCGCGGGTCTACCCCTTG spacer
TTATGTCGTTATCTTCTTCGTTTTTGCTGCGTTGTT spacer
GATAAAATATTAAATTCTCAAATTCCATTTAGA spacer length:
AAAATTTGAAACAATATCGCATCTTGAATAATTA spacer length:
ACCCCAGAATCCTTGTAAGTAATTTAGTAGCAATGT spacer
AGAACAAGGTAAATAGGAGTGTAGTCATAAGGAGAGCAA spacer
CTCATTTATTCGCATCATCTCCCACCTTATCTAAGCC spacer
CCCAAGTAAGCGATATTTTAATGGGCTTACTTTTT spacer length:
GAAAAATTGGTAGAGGACAATATGAAGAATATATTAT spacer
GAAAAAAAGAAGGTGATGAGAGAAGATGAGTGAGAAAG spacer
GATCTATTCGCAGAGTTTGCGTCAACACATAAATA spacer length:
ACTTTCATCTTCAATTGGGACGATTAAACTATTTA spacer length:
CAAAAATCTCAACGACAACACCAACCACAGCATTAACAA spacer
CTGACCTTAGTAATGAGTAATAGATTCCCTGCGATG spacer
GGCATTTACAAGTGGTCACCAGAAATGGGCGTGT spacer length:
TGCCCCATGTCTTCGGTTTGCAAATCATAAGGTATC spacer
CCATTTAAGATCTACTTCACACCACCTTCGCAGGAG spacer
ATTTATCTGTTTCATCCGTGGCTTTGCCACTCATTTCGTCTT spacer
TACAAAAACTAAAAAATAAAAACTAAAAATTAAAAAA spacer
TGATAGATTGGGAGAAATACTACCTGAAATTGAAA spacer length:
TATGTTGTAGAACTTAAACCTACATACCATTCCGCAATTA spacer
CACTAGAATTGAATGTCGACAAACATACGACATGGTTC spacer
AATGGAGGCAATGAATGAATTAGAAAGTGAAGAGAGAG spacer
TCCAGAATGGAGGGCATATAATGTTGAGCAGTATG spacer length:
AAATACAAAGCCGATGAACCGCAATCTGCCCCTACAAT spacer
TGAAGAGATTGACGGTATAAAATTTGAAGATATAATTA spacer
ATGGTATCTTGAGGCAGTGTACGGGTGATGCTAAGTTA spacer
AAGTGCCTCCAGCATTTAGTGCAAGTTGGTTTGATA spacer
TTCTGTTAAGCGCTCTTGCAACCTTCATGCCATAGCC spacer
CTTACTTGTTGGCTAGGATTTTACCAAATGCAATTGA spacer
GGTTCTAGCTTACGTTATCTAATTTCGACGTGTGCG spacer
CATATAGTTCACCAGCACCCAGCGGTGTGAAGGATA spacer
ATTTGAAAATGTTTAACATAACTGGAGTAATTCCAT spacer
TTCATCTAGAAGATATGAACAAGCTGTTGATGTGCAA spacer
GACATTAGCCCTGGGGGTATCTAAACCATCAGTTGAG spacer

ATATGACAACGTAGACATTTTCATTATGGATTGTGA spacer



332

333

334

335

336

337

338

339

340

341

342

343

344

345

346

348

349

350

351

352

353

354

355

356

357

358

359

360

361

362

363

364

365

366

367

368

length:
1260172

35 repeater length:

1260233
length:
1260296
length:
1260364
length:
1260428

crispr 7
1233466
length:
1233529
length:
1233592
length:
1233656
length:
1233718
length:
1233781
length:
1233843

35 repeater length:

1233904
length:
1233966
length:
1234028
length:
1234093
length:
1234156
length:
1234223
length:
1234288
length:
1234354
length:
1234417
length:
1234481
length:
1234549
length:
1234614
length:
1234678
length:
1234741

35 repeater length:

1234802
length:
1234866

35 repeater length:

1234927
length:
1234992
length:
1235056
length:
1235119
length:
1235185
length:
1235248
length:

36 repeater length: 25
CTTTCAATTCCTTTTGGGATTAATC
25
CTTTCAATTCCTTTTGGGATTAATC
37 repeater length: 25
CTTTCAATTCCTTTTGGGATTAATC
42 repeater length: 25
CTTTCAATTCCTTTTGGGATTAATC
38 repeater length: 25
CTTTCAATTCCTTTTGGGATTAATC

GATTAATCCCAAAAGGAATTGAAAG
37 repeater length: 25
GATTAATCCCAAAAGGAATTGAAAG
37 repeater length: 25
GATTAATCCCAAAAGGAATTGAAAG
38 repeater length: 25
GATTAATCCCAAAAGGAATTGAAAG
36 repeater length: 25
GATTAATCCCAAAAGGAATTGAAAG
37 repeater length: 25
GATTAATCCCAAAAGGAATTGAAAG
36 repeater length: 25
GATTAATCCCAAAAGGAATTGAAAG
25
GATTAATCCCAAAAGGAATTGAAAG
36 repeater length: 25
GATTAATCCCAAAAGGAATTGAAAG
36 repeater length: 25
GATTAATCCCAAAAGGAATTGAAAG
39 repeater length: 25
GATTAATCCCAAAAGGAATTGAAAG
37 repeater length: 25
GATTAATCCCAAAAGGAATTGAAAG
41 repeater length: 25
GATTAATCCCAAAAGGAATTGAAAG
39 repeater length: 25
GATTAATCCCAAAAGGAATTGAAAG
40 repeater length: 25
GATTAATCCCAAAAGGAATTGAAAG
37 repeater length: 25
GATTAATCCCAAAAGGAATTGAAAG
38 repeater length: 25
GATTAATCCCAAAAGGAATTGAAAG
42 repeater length: 25
GATTAATCCCAAAAGGAATTGAAAG
39 repeater length: 25
GATTAATCCCAAAAGGAATTGAAAG
38 repeater length: 25
GATTAATCCCAAAAGGAATTGAAAG
37 repeater length: 25
GATTAATCCCAAAAGGAATTGAAAG
25
GATTAATCCCAAAAGGAATTGAAAG
38 repeater length: 25
GATTAATCCCAAAAGGAATTGAAAG
25
GATTAATCCCAAAAGGAATTGAAAG
39 repeater length: 25
GATTAATCCCAAAAGGAATTGAAAG
38 repeater length: 25
GATTAATCCCAAAAGGAATTGAAAG
37 repeater length: 25
GATTAATCCCAAAAGGAATTGAAAG
40 repeater length: 25
GATTAATCCCAAAAGGAATTGAAAG
37 repeater length: 25
GATTAATCCCAAAAGGAATTGAAAG
38 repeater length: 25

ATCAAAACGGCACAGAACATCTTAGGGCAATTAGC spacer length:
TAATATGATTTTATTAAATCTAGTAGTAAAGCCATTA spacer
AACATCTTAATGCCTTTATACCGCCAGTTACACATTATATCA spacer
AATTTACGATATTATACCGGTTGAGCCTGCAAAAAATG spacer

TGATGATATTCAATGAAGTCCATTAGTACTTCCCCCCA

GAACTAGCTTATAGTTTAGAAGAAAACAAACAAATAA spacer
ATTTTCAGCTGAAAATTTGAAATCTGTAGATTTGGAT spacer
TTCCAAAATTGATCTTCTATTGCGTCTTTTATTGCTTT spacer
ATTGTAGTCTTTATCAATCCACGTTTCTCTAATCTT spacer
AATTTTATACCGTCAATCTCTTCATTGTCGCCATAAT spacer
GTGCTTCGCACATCACTCATCTTCTCTCATCACCTT spacer
AATGTATAAAGGTAACCAGGAGTTGTCCCACTTTC spacer length:
ATATTTACCTTACTCTTTTGGAGAAAGGTTATACGA spacer
TTTAGGATTGACGATAAAGAAGATGTTATCGTTGGT spacer
CGAACGTAGTTTGAACCTGGCGGTATGTAGACATTAGCT spacer
AGACTTGATGTCGTCCTGTTGCCAATTAGCGAGGGCT spacer
CTAATAAAGACGTTAGGATGTTTGCAGTTGCCTGATGACCA spacer
CTGGACAGTATTCAATTTTAACTGCAATTAAACCTCTCT spacer
CAAAATATATACCGGTCTAAAGGTTTCCTGTATCGCAGAC spacer
TGCGACTTGCAGTATCGCAGATGCAACCATTTTTGCA spacer
TTAACTCCACTAGGTGAACAAGTCGTCAAATCTCAAAT spacer
TTCAGAATAGCTTAATGCCTCAAATGGTAGATTTGGAATACC spacer
AAATCTATATCAAGTTGTAATTGGTGTCGACAATCAGCT spacer
TTACAACTTGTTGTCCAAACTCCGTGAGTAAACGTATT spacer
AAATTTGGGACATTAAAAAAAGCTAAACAACTTTTGA spacer
AATTCAAACCCCGGATCAAGAGTTAAACCAAGATG spacer length:
ACAATTATTAACGCTTAATTTGCAAGGTATAATTTCTT spacer
TTCAATATATCATCAGGATTCATTTTTACAATTTT spacer length:
ACTTCTACATTTATGTTGACTCCCATCTTGCTCATATCT spacer
ACTGCTATTTTTAGTTTACGATTTAAGACTGGAGTTTT spacer
TTATCATTCTGAGGTTTAGCTTTTTCTATTTTTTCTA spacer
ATAACTAATTGACTTAACTTCTTTTTGTTTTCCTCGATTA spacer
CTCGCTAACGTTCAAATCTTTCAATAATTTTTGCACG spacer

ATCTTTATTTTCATTTTCATATTCCCACACTAGGATGA spacer
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1235312 GATTAATCCCAAAAGGAATTGAAAG
length: 37 repeater length: 25
1235375 GATTAATCCCAAAAGGAATTGAAAG
33 repeater length: 25

1235434 GATTAATCCCAAAAGGAATTGAAAG
length: 37 repeater length: 25
1235497 GATTAATCCCAAAAGGAATTGAAAG
length: 37 repeater length: 25
1235560 GATTAATCCCAAAAGGAATTGAAAG
length: 39 repeater length: 25
1235625 GATTAATCCCAAAAGGAATTGAAAG
length: 37 repeater length: 25
1235688 GATTAATCCCAAAAGGAATTGAAAG
length: 36 repeater length: 25
1235750 GATTAATCCCAAAAGGAATTGAAAG
length: 37 repeater length: 25
1235813 GATTAATCCCAAAAGGAATTGAAAG
length: 39 repeater length: 25
1235878 GATTAATCCCAAAAGGAATTGAAAG
length: 37 repeater length: 25
1235941 GATTAATCCCAAAAGGAATTGAAAG
length: 38 repeater length: 25
1236005 GATTAATCCCAAAAGGAATTGAAAG
33 repeater length: 25

1236064 GATTAATCCCAAAAGGAATTGAAAG
length: 42 repeater length: 25
1236132 GATTAATCCCAAAAGGAATTGAAAG
length: 37 repeater length: 25
1236195 GATTAATCCCAAAAGGAATTGAAAG
length: 37 repeater length: 25
1236258 GATTAATCCCAAAAGGAATTGAAAG
length: 36 repeater length: 25
1236320 GATTAATCCCAAAAGGAATTGAAAG
35 repeater length: 25

1236381 GATTAATCCCAAAAGGAATTGAAAG
length: 38 repeater length: 25
1236445 GATTAATCCCAAAAGGAATTGAAAG
length: 40 repeater length: 25
1236511 GATTAATCCCAAAAGGAATTGAAAG
length: 40 repeater length: 25
1236577 GATTAATCCCAAAAGGAATTGAAAG
length: 37 repeater length: 25
1236640 GATTAATCCCAAAAGGAATTGAAAG
length: 38 repeater length: 25
1236704 GATTAATCCCAAAAGGAATTGAAAG
length: 39 repeater length: 25
1236769 GATTAATCCCAAAAGGAATTGAAAG
length: 37 repeater length: 25
1236832 GATTAATCCCAAAAGGAATTGAAAG
length: 36 repeater length: 25
1236894 GATTAATCCCAAAAGGAATTGAAAG
34 repeater length: 25

1236954 GATTAATCCCAAAAGGAATTGAAAG
length: 39 repeater length: 25
1237019 GATTAATCCCAAAAGGAATTGAAAG
length: 38 repeater length: 25
1237083 GATTAATCCCAAAAGGAATTGAAAG
35 repeater length: 25

1237144 GATTAATCCCAAAAGGAATTGAAAG
length: 38 repeater length: 25
1237208 GATTAATCCCAAAAGGAATTGAAAG
length: 40 repeater length: 25
1237274 GATTAATCCCAAAAGGAATTGAAAG
length: 40 repeater length: 25
1237340 GATTAATCCCAAAAGGAATTGAAAG
35 repeater length: 25

1237401 GATTAATCCCAAAAGGAATTGAAAG
35 repeater length: 25

1237462 GATTAATCCCAAAAGGAATTGAAAG
length: 38 repeater length: 25
1237526 GATTAATCCCAAAAGGAATTGAAAG

ATCAAATTTGCGGAAGAGCAGGAAGACCGGGATATGA spacer
GGTTTTCTGCCAACGACTGCAATAAAACCAAAA spacer length:
GTATTTTCTAGAAAACCTCTCAGCTTTTTCTTGGACA spacer
TCCCCTCCCTCTTCCTGAGTTTCTTCTGGCGATTGTC spacer
TTTATATAATCCTCAACTGTAAATCTTGGGATTTTTTCA spacer
ATATTGTGCAGTAGAATAAATTATAATTGCGATTGCA spacer
ATACAATAGACACTACATGCCTAGATGAAGAGAATA spacer
ACAGAAAAATGAAACCCCGCAACAATATTTCAATTCT spacer
CATCTTTTTCCGTCGCTTTATATCACCTATGGACTCTTC spacer
ACCATACCCAACTTCTAACAACGTCGTTCTTAACAAC spacer
AGTAAATCAAAAAGCAAATAAGTCAGGGGTGGAGAATT spacer
TAACGTTTTTAGTTATGTCGTTATCTTCTTCGT spacer length:
TTGTAGTTTGAATGCGAAACCATTTGCTAAGATATTGATAAT spacer
CGTTATCACAGTTATATTTCTTCTTTAAAATATCATA spacer
TTATCCAGACATTAAGCATGTTGTCGTAGAGGTAGCT spacer
TACTTTTCCATCTTGAGGTATTGCGTTTAGTTGCAC spacer
TAATATTTTCCAGATTGTCTAAAATTCATCAAATT spacer length:
TCTGTCAGTAGCACAAATAATTTTGTTCTCATAAATAG spacer
CGCCCATAGGACGGGATTTAGATTTCTTGTAGGATTTGTT spacer
GTAAGGGGGCTATCCATCCCCGCCCGTGAGGCTTTCCGCC spacer
TGAATCGTTATGGGCTTAGTTAATTCCGTAGTTAAAC spacer
AACTTAAAGTTGTTATACGTCATTGGAATAACATTCAT spacer
TTTACGATATTCACGTCGACAGATACCCTTACTGCTGAT spacer
ATAGAATTGCATCAGACAGCTTTCATACCTCCGCATC spacer
TGAATAGCAACATCGTGTAACCTCATCCTCAGCCTT spacer
TCTTTCGCTCCTTGCACTAGTTTTTCATTTTGCT spacer length:
ATATCCAACGCTTGAAGTAATATTTGAATGTCAATACTT spacer
ATGCATTCCACCTCTGTTTCTTCCTCTTTACGCATTTC spacer
CTCTATATTCTACTATCCTCCCTCTCTGCTCTGGC spacer length:
ATCTCTGATTTCTCAGTTCTCTAATTCCGAATACTACA spacer
TAAAACTGCTCAAAAATGCTAGAATTATAATTATGGCTAT spacer
ATTTTGAATGTTACGACTCTCGTCATTTTTCCACCTCTTC spacer
GGAGTAATCTTTCCAGTCAAAAGACTTTCAGCCCT spacer length:
TTTATAAGCTTCAATAGAGCTTTATCTTGAGCAAT spacer length:
ATAAATGGTACGTCTTCAGGCGGAAAGCCTTCCATTTG spacer

ATATTACCTTGCTGGATAAAGTTAATGATTTCA spacer length:
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33 repeater length: 25

1237585
length:
1237648
length:
1237713
length:
1237778
length:
1237843
length:
1237907
length:
1237972
length:
1238036
length:
1238101
length:
1238164
length:
1238228
length:
1238290
length:
1238355

GATTAATCCCAAAAGGAATTGAAAG
37 repeater length: 25
GATTAATCCCAAAAGGAATTGAAAG
39 repeater length: 25
GATTAATCCCAAAAGGAATTGAAAG
39 repeater length: 25
GATTAATCCCAAAAGGAATTGAAAG
39 repeater length: 25
GATTAATCCCAAAAGGAATTGAAAG
38 repeater length: 25
GATTAATCCCAAAAGGAATTGAAAG
39 repeater length: 25
GATTAATCCCAAAAGGAATTGAAAG
38 repeater length: 25
GATTAATCCCAAAAGGAATTGAAAG
39 repeater length: 25
GATTAATCCCAAAAGGAATTGAAAG
37 repeater length: 25
GATTAATCCCAAAAGGAATTGAAAG
38 repeater length: 25
GATTAATCCCAAAAGGAATTGAAAG
36 repeater length: 25
GATTAATCCCAAAAGGAATTGAAAG
39 repeater length: 25
GATTAATCCCAAAAGGAATTGAAAG

34 repeater length: 25

1238415
length:
1238477
length:
1238541
length:
1238605
length:
1238670
length:
1238734
length:
1238798
length:
1238861
length:
1238925
length:
1238991
length:
1239054

GATTAATCCCAAAAGGAATTGAAAG
36 repeater length: 25
GATTAATCCCAAAAGGAATTGAAAG
38 repeater length: 25
GATTAATCCCAAAAGGAATTGAAAG
38 repeater length: 25
GATTAATCCCAAAAGGAATTGAAAG
39 repeater length: 25
GATTAATCCCAAAAGGAATTGAAAG
38 repeater length: 25
GATTAATCCCAAAAGGAATTGAAAG
38 repeater length: 25
GATTAATCCCAAAAGGAATTGAAAG
37 repeater length: 25
GATTAATCCCAAAAGGAATTGAAAG
38 repeater length: 25
GATTAATCCCAAAAGGAATTGAAAG
40 repeater length: 25
GATTAATCCCAAAAGGAATTGAAAG
37 repeater length: 25
GATTAATCCCAAAAGGAATTGAAAG

35 repeater length: 25

1239115
length:
1239179
length:
1239243

GATTAATCCCAAAAGGAATTGAAAG
38 repeater length: 25
GATTAATCCCAAAAGGAATTGAAAG
38 repeater length: 25
GATTAATCCCAAAAGGAATTGAAAG

35 repeater length: 25

1239304
length:
1239368
length:
1239430
length:
1239494
length:
1239556
length:
1239620

GATTAATCCCAAAAGGAATTGAAAG
38 repeater length: 25
GATTAATCCCAAAAGGAATTGAAAG
36 repeater length: 25
GATTAATCCCAAAAGGAATTGAAAG
38 repeater length: 25
GATTAATCCCAAAAGGAATTGAAAG
36 repeater length: 25
GATTAATCCCAAAAGGAATTGAAAG
38 repeater length: 25
GATTAATCCCAAAAGGAATTGAAAG

35 repeater length: 25

1239681
length:
1239744
length:

GATTAATCCCAAAAGGAATTGAAAG
37 repeater length: 25
GATTAATCCCAAAAGGAATTGAAAG
39 repeater length: 25

ATCTTTAATAAATCCTCCTTTATTCTCATGTAATGCA spacer
TTATATTACGATAAAAGTGCCAGATATGGTTGTTGGCAT spacer
CCCACCAGAAAAAAAGAAGGGTGGGGGGCAAGGGCCCCG spacer
GCATATATTATTGGCTGAGGTAAGGTCGGCATATCTGTC spacer
CCATCCAAGCCTTGATTTGATATTCCTTTTAATGTCTG spacer
TTCATTATCCTCAATTTTTTCTATACCCTTGTTGTTCAT spacer
CCCCACTGGAATGCACCATTTCTTGCAAGTAATACATT spacer
ATGCAGTTTGGCCTAAAGGAATATATACGTTAATGTCTG spacer
CCATTATTCGGCACTGCATTTAATTGAAGCACTATAC spacer
AATATTTTGAATATTTGTACACCCATATGAAAAACGCA spacer
TATCTCTTATTCGTAAGGGTTAAAACAAAATTATCT spacer
TATATTGATGAGTCGAAGAATCTGATGAAGAACTTCCTT spacer
TTTTTATTTAAGAACACTGATGGAAAGATCTATA spacer length:
ACCCATATTGAAGAGTTTGAGCATAAAAATGATTCT spacer
TTCTCAATTGCCTTTCCCACGATAACCTCAATCCAGTA spacer
GAACGAACATGGTAAGCCCTGAGGACCTTGAAAACGAT spacer
CTCAGCAGATTTAAACTAACGATATTAATTGTACACACT spacer
TTAAGTTGTTTTGCTCTATTTAAAACAAAAATAATCCA spacer
CAAGTGCAATAGCAAACTACTACTAAATATAACATATA spacer
CTATATGGGGTCAGGGTGGAACTAAAATCGTGGCTTT spacer
CTTACTTAAGCCTAATATCTCCGCAACTTCATCAATAG spacer
GAACTCTCTATTGCTGACGAACTAAGAGAAAATTGTTTCA spacer
TCTAACAATGAATCTGTCATAAAGTGCCCGCAACTCT spacer
AGATTATCAATCAAGTGATAGAGATATTGCAATTT spacer length:
TGTTAGATACGGCAAGGCAAAGATTACAAACAAGGATG spacer
AAAATGGTGCTTATCGCTATTAGGTAGTCGGCGTTGTT spacer
ACTACTCTTACTTTTTGCATTCCTTTTGGAGTAGG spacer length:
TATTTACGTGCATAAAGAACATACCTCCAGCGCCTCCT spacer
TCGTAAACTTGAAACTGACCCGTATATCCGAATTTA spacer
GTATTATTCTCATAATAGGAACCGCCCTAGTGTATGCT spacer
CGTGATTACATGGAACATTACTTTTCCACCGAATAT spacer
TTTATGTTTTCGAGTTCTTCTGGTCTTAACATCACTCT spacer
GTCAGTTATACGCTACATATGAARAAGATAAATGAA spacer length:
ATCTCTCTTAGTTTTGTCAAAGCTTCTGACCCGCTCC spacer

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

1239873 GATTAATCCCAAAAGGAATTGAAAG TAATACTGCAGTAACGGTACAAGTCATTGACAGCGC spacer
length: 36 repeater length: 25

1239935 GATTAATCCCAAAAGGAATTGAAAG CTAAACCATTTCAAAGGCTAACATCTTCTATGTCTT

crispr 8

1587274 CGATAGTTTCACTCCAAGAGGCTGTAAAGTCCTTACAAGA
GGAGGTGAAGAGACAAGGTGAAGCCATTGTATCACTCCAGAAGACTGTTGAAAAACAAGGTGAAGCCATTGTATCACTCCAAGAAG
AGGTGAAGAGACATGGGGAT spacer length: 106 repeater length: 40

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

1587568 CGATAGTTTCACTCCAAGAGGCTGTAAAGTCCTTACAAGA
TATTTTTCTTTTCTCCTTTCTTACTTATAAATCTTCATGACTACCCTTTACTCTTCATGCGACCAATTTTAGTTGTAATTAATTTA
ACAATTTCTGGTCGCAAGGA

crispr 9

1650667 GTTCTTCTATTCTTTTTGAGTGTTCTTCTAGAATTTTTGA GTGCTCTTCTATTCTTTTAGAA spacer
length: 22 repeater length: 40

1650730 GTTCTTCTATTCTTTTTGAGTGTTCTTCTAGAATTTTTGA
GTGCTCTTCTACCCTCTTAGCTAATTCCTCCACTCTCTTTGTT spacer length: 43 repeater length: 40
1650814 GTTCTTCTATTCTTTTTGAGTGTTCTTCTAGAATTTTTGA GTGCTCTTCTATTCTTTTAGAA spacer
length: 22 repeater length: 40

1650877 GTTCTTCTATTCTTTTTGAGTGTTCTTCTAGAATTTTTGA ACTCTCTTTGTTAGTTCTTCTA

GCA 000007065.1 ASM706vl genomic.fna (findCrispr) :

START REPEAT

SPACER

crispr 1

3955434 TGTTCAAGGCAATTGAAGAT GCACAAAAGTACTTTTCAGAAGTTTATTCCCCTTCA spacer length: 36
repeater length: 20

3955491 TGTTCAAGGCAATTGAAGAT TCACAAAAGTACCTTTCAGAAGTTTATTCCCCTTCA spacer length: 36
repeater length: 20

3955548 TGTTCAAGGCAATTGAAGAT TTAGCAGCACTAGACCTCACATCACTGTTTTTATTA

crispr 2

503611 ATCAGCTACATAGGCGTAATT
CCCGGAAATTGAGACACCGTAAATATCTCCGGCAGTATCGTAGCTTCCTTTGAGAACTGGTGAAGATGGATTGCTTATATCAACAA
TCATAAGACCATTACCCC spacer length: 104 repeater length: 21

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

503854 ATCAGCTACATAGGCGTAATT
AGCAGCACTAGACCTCACATCACTGTTTTTATTATTGGTCAATCCATGTAAATCATGCCATGCCTGTTGTTTATCTGGCACTTGAG
AAAAAGCAG

crispr 3

2474091 ATCTCCACCTGATGTTTCATC ATTTCCAGATTGATCATCTTCACCTGATGTTTCATCGTTAACTGATGGTA
spacer length: 50 repeater length: 21

2474163 ATCTCCACCTGATGTTTCATC GTTTCCAGATTGATCATCTTCACCGGATGTTTCACCGTTATCTGATGGTA
spacer length: 50 repeater length: 21

2474235 ATCTCCACCTGATGTTTCATC TATTCAATCTGTTTTAACGTGGGGGTACAGTAATGGGCAGAACTATCAGC

crispr 4

3856139 GACACCTCCTGAAGAAGTGAC GCCTCCTGAAGAAGTAACACCAACAGAAGAAG spacer length: 32

repeater length: 21

3856193 GACACCTCCTGAAGAAGTGAC

ACCTCCCGAAGAAGTGACACCAACAGAAGAAGTAACACCAACAGAAGAAGTAACACCTCCTGAAGAAGTAACACCTCCTGAAGAAG
spacer length: 86 repeater length: 21

3856301 GACACCTCCTGAAGAAGTGAC

ATTCAATCTGTTTTAACGTGGGGGTACAGTAATGGGCAGAACTATCAGCGGTGCATTAATAGGTATGGTTCTTACTTTTGTTTTTT

crispr 5
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2328201 TATAATTACAGTTTATATAAT TAAAGTTTATTTAATTTCCA spacer length: 20 repeater

length: 21
2328243 TATAATTACAGTTTATATAAT TAAAGTTTATTTAATTTCCA spacer length: 20 repeater
length: 21
2328285 TATAATTACAGTTTATATAAT TAAAGTTTGTTTAATTTCCA spacer length: 20 repeater
length: 21
2328327 TATAATTACAGTTTATATAAT TAAAGTTTGTTCAATTTCCA spacer length: 20 repeater
length: 21

2328369 TATAATTACAGTTTATATAAT CAGTTATTCAATCTGTTTTA

crispr 6

3659509 ATACAAATGTAACAGATGACAC
TAACGTAACAGATGGTACAAATGTAACAGATGACACTAACGTAACAGATGGTACAAATGTGACTAATGATACAAATGTGACTAATG
ATACAAATGTGACTAATGATACAAATGTGACTAATGATACAAATGTGACTAATGATACAAATGTGACTAAT spacer

length: 157 repeater length: 22

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

3659815 ATACAAATGTAACAGATGACAC
GTTTATTTAATTTCCAGTTATTCAATCTGTTTTAACGTGGGGGTACAGTAATGGGCAGAACTATCAGCGGTGCATTAATAGGTATG
GTTCTTACTTTTGTTTT

crispr 7

667070 TACTCTCCTGTTAAATAAAGAAAGAT GGGTTACAATTTAAAGTTATTGATGAAGTTCCCCTCCACATGCAA
spacer length: 45 repeater length: 26

667142 TACTCTCCTGTTAAATAAAGAAAGAT GGGTTACAATTTAAAGTTATTGACGAAGTTCCCCTCCACATGCAA
spacer length: 45 repeater length: 26

667214 TACTCTCCTGTTAAATAAAGAAAGAT TAATTAAAGTTTATTTAATTTCCAGTTATTCAATCTGTTTTAACG

crispr 8

3941948 TCCAAATAAGGAACAATAGCTGAAAG
TGCTCGAGTTCTTTCATCATTAGATTGAATATTGGAAGCTAGATCAAGTGCTTTTTCTATCATTCCTCCTTTTTTTTGCCC
spacer length: 81 repeater length: 26

3942056 TCCAAATAAGGAACAATAGCTGAAAG
CGCCATAAATATACAATAGTCATTAAGTTCAATTATAGAGATTGCATCAAGTGCTTTTTCAATCATTTCTTCCTTTTTTTGATC
spacer length: 84 repeater length: 26

3942167 TCCAAATAAGGAACAATAGCTGAAAG
AGAAGAAGTGACACCAACAGAAGAAGTAACACCAACAGAAGAAGTAACACCAACAGAAGAAGTAACACCAACAGAAGAAGTGAC

crispr 9

2645634 TGATTTATTCCTGATTTATCCTTTATTTAT
TTCCTGATTTATCCTTTATTTATTTCCTGATTTATTCCTGATTTATTCCTGATTTATCTTTGATTTATTCCTGATTTATTC
spacer length: 81 repeater length: 30

2645746 TGATTTATTCCTGATTTATCCTTTATTTAT CCTTTATTTATTTCCTGATTTATCT spacer length: 25
repeater length: 30

2645802 TGATTTATTCCTGATTTATCCTTTATTTAT TCCAGTTATTCAATCTGTTTTAACG

crispr 10

291175 GTTCGCCACATATACCTTTGTTCCATCCGGACT
GATCGCAACTCCATAAGGAGCAATTCCTACAGGCACCGTGAAGGTAATACTGTAATTAGACGTATCGATTACGGAAGTAGTGTTAC
TGCCGT spacer length: 92 repeater length: 33

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

291427 GTTCGCCACATATACCTTTGTTCCATCCGGACT
TAAGGAGCATGTCCCACAGGCACCGTGGAGGTAACAGTGCTGGTTGTTGCATCAATTACAGAGATATTATTGCTGTCATCGTTAGC
CACATA

crispr 11

4089383 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT GGGAAGGCTGGCTTCAGACATCAAGAAGGAATGAGT
spacer length: 36 repeater length: 37

4089457 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT GCTTTAGAAATATAAACATTTCCTGCTGTCGTGTCT
spacer length: 36 repeater length: 37

4089531 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT GGGAAGGCTGGCTTCAGACATCAAGAAGGAATGAGT
spacer length: 36 repeater length: 37
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4089605 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT
spacer length: 36 repeater length: 37
4089679 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT
spacer length: 35 repeater length: 37
4089752 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT
spacer length: 34 repeater length: 37
4089824 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT
spacer length: 36 repeater length: 37
4089898 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT
spacer length: 37 repeater length: 37
4089973 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT
spacer length: 37 repeater length: 37
4090048 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT
spacer length: 33 repeater length: 37
4090119 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT
spacer length: 37 repeater length: 37
4090194 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT
spacer length: 35 repeater length: 37
4090267 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT
spacer length: 36 repeater length: 37
4090341 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT
spacer length: 35 repeater length: 37
4090414 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT
spacer length: 37 repeater length: 37
4090489 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT
spacer length: 37 repeater length: 37
4090564 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT
spacer length: 36 repeater length: 37
4090638 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT
spacer length: 33 repeater length: 37
4090709 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT
spacer length: 36 repeater length: 37
4090783 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT
spacer length: 36 repeater length: 37
4090857 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT
spacer length: 34 repeater length: 37
4090929 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT
spacer length: 34 repeater length: 37
4091001 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT
spacer length: 37 repeater length: 37
4091076 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT
spacer length: 34 repeater length: 37
4091148 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT
spacer length: 34 repeater length: 37
4091220 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT
spacer length: 33 repeater length: 37
4091291 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT
spacer length: 34 repeater length: 37
4091363 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT

GCAATACAGCTACAAACAGGAGGGCATAGCCGGTAATTTATGTTTCAATCCTTGTTTAAGTGGATCTTGCTCACGAATGTCTTCCT

TTATCAAGTTTATAAGCTTTCATGTT spacer length: 112
4091513 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT
spacer length: 35 repeater length: 37
4091586 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT
spacer length: 35 repeater length: 37
4091659 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT
spacer length: 34 repeater length: 37
4091731 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT
spacer length: 34 repeater length: 37
4091803 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT
spacer length: 34 repeater length: 37
4091875 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT
spacer length: 34 repeater length: 37
4091947 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT
spacer length: 37 repeater length: 37
4092022 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT
spacer length: 34 repeater length: 37
4092094 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT
spacer length: 37 repeater length: 37
4092169 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCACGAAT
spacer length: 35 repeater length: 37

GCTTTAGAAATATAAACATTTCCTGCTGTCGTGTCT
AAGGCTATGTACCAATTCCATTAATTACAGGTACA
GGATATTCAACAGAAGAGGCAAGAAAATATGTTC
TTGTCTAAAAGCCAGGATCTTGACAGTGGATTCTCA
ATATTTGCATCTTCGAAGGCATTTTTCATTATATCAG
GGTATTTTCGAACTTCAAAACTGTATAACGCCAGTAT
TTATACTACAGCGGCAGGAGGAGGAGCCGGGCG
TCTACTCTCCTGAATAGATTTACATCTTCCAGGGATA
ACATGACAGCAACAGACGCAGGAGATATAAGGATC
TGATTTGTGCTTTAGATTCCCATTGTGCTTTCAATG
TAGATTCAGCGTGATCAAACCGAGTTCTTTTAGAG
TTCGTAAGTATATGTATTCAATCGCGAAAACAGTCAG
TAGTATATCCTTAAAGTACGTCGTTTATAGTATATCC
ACTTTAAGGATATACTATATGTGCGTGGTCTAGCGC
AGGACGCTCGACGCGTTCGACCAGGCGAACCGG
TTTTCGAAGGTTGTCCGGAAAATTAAGCGAAGCTTT
ACGGTGTACCTTTAACGTATACACTATAAGGTATAT
ATTACATCCGCGACGAGATCGAAGGTGAGTTGAA
TGTAAAAATTCCAGTAAATCCCATCCTTATCTAT
AACGAAATGCGGAAAACGCTTCGGATGTGAAAACGTG
TTCGGGCATTTTTGGGGTCTAGCAGAAACACTTT
ACGACTGTCTACGAAAATGTTTGGCGACATGGGA
AAAGAGAAAGCTGTTACTGAAACCTTGCAACTT

GCATACCATTGATCTCAGCCTTGCAGCCCTATCG

repeater length: 37
TGTTTAATAGATCAATCCAGGTTTCGCCCTTTTTT

ATGGAATTAGAAAAGAGGGCGGGACGAGACAGGAA
CATTATCTCAAAATCCCTCTTGACCAAATGACCC
TCATGCATTTCAGAAAGGGATTTAGCAGCACAGT
TTTTGCTCTGATATGTGGCCTGTTTTCTTGTGTC
GAGCCGGCAGGACTGCCCCCACTCTCGCCGCGAT
CTGGTTCTGGCTTGCGAGGCTTATTTATAATCCGAGC
GTTTTTTCTCCGCGCATAAATTATTGACATAATA
TAGGCGAAAAGCTGTTCGGGAACTCAACAACTGATGA

CCCTCAGAGAAATGCATGAAGCAATTGCCGAATTC



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
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608
609
610
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612
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618

619

620

621

622

623
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625
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629

630

631

632
633
634
635

636

crispr 12

679342 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCGCGAATC CGTTTTTATACCTGTTAATATAGGACGTATACAT
spacer length: 34 repeater length: 38

679415 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCGCGAATC AGTGGGTCCGACTGGCTTTAGTGGTCTCCTCAG
spacer length: 33 repeater length: 38

679487 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCGCGAATC CAACCAGTTAATACGATGTGTTACGAGGATGG
spacer length: 32 repeater length: 38

679558 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCGCGAATC CGAAAGTTGCAGCCCTCAAAACCTTCGTCGACCTG
spacer length: 35 repeater length: 38

679632 GTTTCAATCCTTGTTTTAGTGGATCTTGCTCGCGAATC TTCCAGTTATTCAATCTGTTTTAACGTGGGGGTAC

crispr 13

680152 GTTTCAATCCTTGTTTTAATGGATCTTGCTCGCGAATAAA
TAATGCCCGCCTTCGTGAAACCAGAGCACGATGGTTTCAATCCTTGTTTTAATGGATCTTGCTCGCGAATCCCAATTTCTCAGTTT
GAGAGAGAGAGTTATTTTT spacer length: 105 repeater length: 40

680298 GTTTCAATCCTTGTTTTAATGGATCTTGCTCGCGAATAAA GCCTTTTTGCTGATAATCAGGAAGAGGTGG

spacer length: 30 repeater length: 40

680369 GTTTCAATCCTTGTTTTAATGGATCTTGCTCGCGAATAAA AGTCAAGATCTTCTTTGGTTTCAATCCTTG

crispr 14

2424080 TGTTTATCTGGCACTTGAGAAAAAGCATAACCAAGAGCTT
CAGCAGCACTAGATCTTACATAACTGTTTTTATTATTGGTCAATCTATGTAAATCATGCCATGCCTG spacer length:
67 repeater length: 40

2424188 TGTTTATCTGGCACTTGAGAAAAAGCATAACCAAGAGCTT
CAGCAGCACGGGATTTCACATTAATATCTTCATCATTGGTCAGCCTATGCAAGTCGTCACAAGCTTG spacer length:
67 repeater length: 40

2424296 TGTTTATCTGGCACTTGAGAAAAAGCATAACCAAGAGCTT
TTGGTCAGAAAAGGCCTGAAATGAGCCCTTTTTTGGGGCTAAAATTCTTGCTGGAAAATTATCAAAC

GCA 000007185.1 ASM718vl genomic.fna (findCrispr) :

START REPEAT

SPACER

crispr 1

1297225 ACCC
GTGTTATTACGGGTTAATTGCGAGTCTGTTGTATTGGTATTGGGATGTTCCATGTGACTTTTACTCTGGCGTATGGTTTCAT
spacer length: 82 repeater length: 4

1297312 ACCC
GTGTTATTACGGGTTAATTGCGAGAGACAAACTAGTAGCGTTCGCGAGATTCAAAGGAGATATCACGGTGTGTTCGTTTCAT
spacer length: 82 repeater length: 4

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

1297496 ACCC
CGTAATAATATGGGTAATGAAACTGTGCTGGTGCTAAGTGAAAAGATTGCCACCCAATGCCCTAGATCTCTGACTCGCAATTAACC
CGTAAT

crispr 2

1297217 GTTT
CATTACCCGTGTTATTACGGGTTAATTGCGAGTCTGTTGTATTGGTATTGGGATGTTCCATGTGACTTTTACTCTGGCGTAT
spacer length: 82 repeater length: 4

1297304 GTTT
CATTACCCGTGTTATTACGGGTTAATTGCGAGAGACAAACTAGTAGCGTTCGCGAGATTCAAAGGAGATATCACGGTGTGTT
spacer length: 82 repeater length: 4

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

1297488 GTTT
ATATGGGTAATGAAACTGTGCTGGTGCTAAGTGAAAAGATTGCCACCCAATGCCCTAGATCTCTGACTCGCAATTAACCCGTAATA
ATACGG

crispr 3

1306914 CTCGCAATTAACCCGTAATAATATGGGTAATGAAAC
GGTAATGAAACTAGTATAATCTCCGTTAATTCATCTGCTACCTCTGGTAGTCTCTGTATTTCCGCAAAC spacer length:
69 repeater length: 36

1307020 CTCGCAATTAACCCGTAATAATATGGGTAATGAAAC



637

638

639

640

641

642

643

644
645

646

647

648

649

650

651

652

653

654

655

656
657

658

659

660

661

662

663

664

AACGCCTGGAGAAAAGCCTTCGGTAAACCCCTAACAGACACAGCCCTAAGACC spacer length: 53 repeater
length: 36

1307110 CTCGCAATTAACCCGTAATAATATGGGTAATGAAAC
AATACCAGAACGTCTCACCCGCATGGAACTTCGGCTTCAGCGGAGTACCACACTCACAG spacer length: 59
repeater length: 36

1307206 CTCGCAATTAACCCGTAATAATATGGGTAATGAAAC
CGCTGTGGATAAACGATTGTCCACCGTGATACATAGCCGTCTAACCCTTCTTCG spacer length: 54 repeater
length: 36

1307297 CTCGCAATTAACCCGTAATAATATGGGTAATGAAAC
CTGTCTTCGCTTCTGGCCTTACTGTCTTCGTGAATGTTCCAAGCTCCAGGTAGTCAACTATCAT spacer length: 64
repeater length: 36

1307398 CTCGCAATTAACCCGTAATAATATGGGTAATGAAAC
TCTTGAGTAGGATACCGTTGATGATTGCCTCTCTCGTTTCCTTTGCCTCGTAG spacer length: 53 repeater
length: 36

1307488 CTCGCAATTAACCCGTAATAATATGGGTAATGAAAC
TGGTGCTAAGTGAAAAGATTGCCACCCAATGCCCTAGATCTCTGACTCGCAAT

crispr 4

1362696 GTTTCATTACCCATATTATTGCGGGTTAATTGCGAG
AACGTGTGTTGGAAGAGCATCTGGGACAACATAGAGGCAGACTTAAGGTGCAGGATT spacer length: 57 repeater
length: 36

1362790 GTTTCATTACCCATATTATTGCGGGTTAATTGCGAG
TTTTGCGGAGTAATCCCATGTTGGTTGTCGGTGACCGTAGAGTGCGGGATAG spacer length: 52 repeater
length: 36

1362879 GTTTCATTACCCATATTATTGCGGGTTAATTGCGAG
CCCGCGGACAAGGCTTCGGTCTTGTGGAGGGTCTATTGGAGCAGT spacer length: 45 repeater length: 36
1362961 GTTTCATTACCCATATTATTGCGGGTTAATTGCGAG
GGGTTGCAGTTACACGGCGTATATCATGGCGTTCCCAGTGGAGTGGTCAG spacer length: 50 repeater
length: 36

1363048 GTTTCATTACCCATATTATTGCGGGTTAATTGCGAG
ACTCGGTGGACACAGAGCTCGCCGCCGCGCTATCGGCACTATGGGAATCAGT spacer length: 52 repeater
length: 36

1363137 GTTTCATTACCCATATTATTGCGGGTTAATTGCGAG
GTGTCCGGTTTGCGACTCTTAGGGGGATAACGACTTTCACTTCCGCGTCC spacer length: 50 repeater
length: 36

1363224 GTTTCATTACCCATATTATTGCGGGTTAATTGCGAG
CCGGCGCGTTAGGCCTCAGCAACGTGGAGAAAGCGATACTTTATGACGATGTCCTTAAGGAG spacer length: 62
repeater length: 36

1363323 GTTTCATTACCCATATTATTGCGGGTTAATTGCGAG
AAGTATCACAGCCAGGGCACGGACGAGACAGCGTACTGAGAGGGGCCAGAGTAGCAACA spacer length: 59
repeater length: 36

1363419 GTTTCATTACCCATATTATTGCGGGTTAATTGCGAG
GTTTTCCCGGAGGATCACCCTTTACACTCCGAAACCACCGAAGAGATTCCCCACCCCTC

crispr 5

1111465 GTTTCATTACCCGTATTATTACGGGTTAATTGCGAG
ATGCAGGCACAATGAGTTTGCGGACAAAGACGATAATGTATTGTTAAGAGTGTATACGTTTCATTACCCGTATTATCACGGGTTAA
TTGCGAGTATGTTAGCTGGTCGAGGAAATTGTGGCGGTGTTAAACTCCGGAGAAACACGTCGAACC spacer length:
152 repeater length: 36

1111654 GTTTCATTACCCGTATTATTACGGGTTAATTGCGAG
CTCGCGATGCGTGTGCGGACCGCACCGTGCCCGCGTGCTATGACGGATCTCCTCTTCGCGA spacer length: 61
repeater length: 36

1111752 GTTTCATTACCCGTATTATTACGGGTTAATTGCGAG
ACATGAGGTCCAGTTCCAGAAGCCTGAGCGGAAGCGCAAGGCGCTCGACCCGG spacer length: 53 repeater
length: 36

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

1112018 GTTTCATTACCCGTATTATTACGGGTTAATTGCGAG
CAGACTGGGTAAGGGAGGACAGAGACGGGGAGGTGGAGACATGGGTCCTTAA spacer length: 52 repeater
length: 36

1112107 GTTTCATTACCCGTATTATTACGGGTTAATTGCGAG
GAGGGCAATGAGGAAGGAACAGCTGAGAGCTCGGGGTATCACCGAGCTAACACC spacer length: 54 repeater
length: 36

1112198 GTTTCATTACCCGTATTATTACGGGTTAATTGCGAG
TCGTAGGGGTAGTAGAAGAAGCATACGAAGGACTCATGGAATCCTGCAAAG spacer length: 51 repeater
length: 36

1112286 GTTTCATTACCCGTATTATTACGGGTTAATTGCGAG
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CTAGCTGTGAAGGGAGTGTGTGTAGCGAGCCCCTGAGAAAAATAATCCGTTGGTT spacer length: 55 repeater
length: 36

1112378 GTTTCATTACCCGTATTATTACGGGTTAATTGCGAG
TGCTCGCCCGCTTCTTCCGCGAGACCCTGTATCATGACCGGGAAGAACGCGCTACCGCTTAGCGAGAAGAA spacer
length: 71 repeater length: 36

1112486 GTTTCATTACCCGTATTATTACGGGTTAATTGCGAG
CTAAGTGAAAAGATTGCCACCCAATGCCCTAGATCTCTGACTCGCAATTAACCCGTAATAATACGGGTAAT

GCA 000007225.1 ASM722v1 genomic.fna (findCrispr) :

START REPEAT

SPACER

crispr 1

39881 TTTCAACTATCTTT TGATTTTTGGCTCATTAATAAAATTGATGATACTTTCAGCCATAAGAGAAA spacer
length: 51 repeater length: 14

39947 TTTCAACTATCTTT TGATTTCTGGACATGCGTATGGCGGTAGGCGACGTGTAGAATATAGTGAAAATGG spacer
length: 55 repeater length: 14

40017 TTTCAACTATCTTT TGATTTCTGGGGGGTAAGTGGTTTGACAAGGAGCAAGCAGTAGAACTGCT spacer
length: 50 repeater length: 14

40082 TTTCAACTATCTTT TGATTTCTGGGGTCGGCCCAATTACTGAACAAATAGTCTGTATGGTTTAA spacer
length: 50 repeater length: 14

40147 TTTCAACTATCTTT TGATTTCTGGGTAATTAAATATTAATTACGACTTGTGCACACACATGGAGAGA spacer
length: 53 repeater length: 14

40215 TTTCAACTATCTTT TGATTTCTGGGGCGTTGGCAACGCTGGACAGTACGGTGGCGGTGTTGTCA spacer
length: 50 repeater length: 14

40280 TTTCAACTATCTTT TGATTTCTGGACACGGCATTTCCAACACCGAGGGTGTGGGAGTGGATAGCCGT spacer
length: 53 repeater length: 14

40348 TTTCAACTATCTTT TGATTTCTGGATATTTGGAAAAATCGATAAGGAAAGACTATTGGAACTTG spacer
length: 50 repeater length: 14

40413 TTTCAACTATCTTT TGATTTCTGGAAGGTCTCAGACCGTCATTTGATGCTTTGGTTAGTTTTGAAGCC spacer
length: 54 repeater length: 14

40482 TTTCAACTATCTTT TGATTTCTGGCAGGAGGGTTGTGGGGTGCACATGACGTACACGTCTGTGATGCT spacer
length: 54 repeater length: 14

40551 TTTCAACTATCTTT TGATTTCTGGTGGAGAATTGGCTTCTTAGCTGTTTCTACGCAGCGCCTTTCTGG spacer
length: 54 repeater length: 14

40620 TTTCAACTATCTTT TGATTTCTGGACCACTGCTAGAACAATGGAAAAATGGTGGCAAGTTAA spacer length:
48 repeater length: 14

40683 TTTCAACTATCTTT TGATTTCTGGGCAAGCGGAAAGGGACACGGTATACGCCGGCTGTACCGAGGTCAT spacer
length: 55 repeater length: 14

40753 TTTCAACTATCTTT TTGAAACGTTTAGGTCGTCTTGCCAGACATCGAGACGCCGTTCGCCCCCGCCGCC

crispr 2

95531 GAATCTCAAAAAGAGGATTGAAAG TATTCAGAGTACTCTAGGCCGGTATACAGAGGGCCTAAA spacer
length: 39 repeater length: 24

95595 GAATCTCAAAAAGAGGATTGAAAG AACACGTCAGCCAGCCCTCCCCATGTGGCCCTGGCTGTACACA spacer
length: 43 repeater length: 24

95663 GAATCTCAAAAAGAGGATTGAAAG AAAATTTGTAAAGTTAGAGATAGCGAGCCGCGAATTGAGAGCG spacer
length: 43 repeater length: 24

95731 GAATCTCAAAAAGAGGATTGAAAG TCTTCGGACAATGACGCGCTTAGAATGGGCGATTTATTCAACACGTAC
spacer length: 48 repeater length: 24

95804 GAATCTCAAAAAGAGGATTGAAAG CAATTACTCTTAATTCAGAGTCTCCCTCACAGACGGCAAAATACTC spacer
length: 46 repeater length: 24

95875 GAATCTCAAAAAGAGGATTGAAAG ATGTTAATTGAAGGGCCTGAGAACGCTGTTCAGTTCATTCTCAA spacer
length: 44 repeater length: 24

95944 GAATCTCAAAAAGAGGATTGAAAG CGTCTTTCTTCTTCGACACCTTGATGTTCAACGCCTCTACA spacer
length: 41 repeater length: 24

96010 GAATCTCAAAAAGAGGATTGAAAG GTTCTAAATATACCGACGGCCGCGACATTTACTAATTCTCTGA spacer
length: 43 repeater length: 24

96078 GAATCTCAAAAAGAGGATTGAAAG TTATATACTTGGATCTGTACGTCCCCTTCCGTATATACACCCTGC spacer
length: 45 repeater length: 24

96148 GAATCTCAAAAAGAGGATTGAAAG TTGACAATTCAGCCCAAAGTGTAATCCGTTGATATGGTCG spacer
length: 40 repeater length: 24

96213 GAATCTCAAAAAGAGGATTGAAAG TCGGTAAATTAGTCAGTGAGAGCTTGTTAGGTATACTCCCCCCTTC spacer
length: 46 repeater length: 24

96284 GAATCTCAAAAAGAGGATTGAAAG ATACTAATTGTGGCGGGGTTCAACCGTCAGCTGTTCCAGG spacer
length: 40 repeater length: 24

96349 GAATCTCAAAAAGAGGATTGAAAG GTCCGCAGTCAACAGCCAAAAAGAGGGGGAAATAAAC spacer length:
37 repeater length: 24

96411 GAATCTCAAAAAGAGGATTGAAAG CTTTATCAACGTAGACCCTTTTGTATATCAAGCTCTTTC spacer
length: 39 repeater length: 24
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96475 GAATCTCAAAAAGAGGATTGAAAG
spacer length:
96547 GAATCTCAAAAAGAGGATTGAAAG
repeater length: 24

96606 GAATCTCAAAAAGAGGATTGAAAG
length: 43 repeater length: 24
96674 GAATCTCAAAAAGAGGATTGAAAG
length: 39 repeater length: 24
96738 GAATCTCAAAAAGAGGATTGAAAG
length: 42 repeater length: 24
96805 GAATCTCAAAAAGAGGATTGAAAG
length: 39 repeater length: 24
96869 GAATCTCAAAAAGAGGATTGAAAG
length: 43 repeater length: 24
96937 GAATCTCAAAAAGAGGATTGAAAG
length: 44 repeater length: 24
97006 GAATCTCAAAAAGAGGATTGAAAG
length: 44 repeater length: 24
97075 GAATCTCAAAAAGAGGATTGAAAG
length: 41 repeater length: 24
97141 GAATCTCAAAAAGAGGATTGAAAG
length: 43 repeater length: 24
97209 GAATCTCAAAAAGAGGATTGAAAG
length: 42 repeater length: 24
97276 GAATCTCAAAAAGAGGATTGAAAG
length: 40 repeater length: 24
97341 GAATCTCAAAAAGAGGATTGAAAG
length: 44 repeater length: 24
97410 GAATCTCAAAAAGAGGATTGAAAG
spacer length:
97482 GAATCTCAAAAAGAGGATTGAAAG
length: 43 repeater length: 24
97550 GAATCTCAAAAAGAGGATTGAAAG
length: 41 repeater length: 24
97616 GAATCTCAAAAAGAGGATTGAAAG
spacer length:
97693 GAATCTCAAAAAGAGGATTGAAAG
length: 46 repeater length: 24
97764 GAATCTCAAAAAGAGGATTGAAAG
length: 44 repeater length: 24
97833 GAATCTCAAAAAGAGGATTGAAAG
length: 44 repeater length: 24
97902 GAATCTCAAAAAGAGGATTGAAAG
length: 42 repeater length: 24
97969 GAATCTCAAAAAGAGGATTGAAAG
spacer length:
98042 GAATCTCAAAAAGAGGATTGAAAG
length: 44 repeater length: 24
98111 GAATCTCAAAAAGAGGATTGAAAG
length: 42 repeater length: 24
98178 GAATCTCAAAAAGAGGATTGAAAG
length: 45 repeater length: 24
98248 GAATCTCAAAAAGAGGATTGAAAG
length: 40 repeater length: 24
98313 GAATCTCAAAAAGAGGATTGAAAG
length: 42 repeater length: 24
98380 GAATCTCAAAAAGAGGATTGAAAG
length: 43 repeater length: 24
98448 GAATCTCAAAAAGAGGATTGAAAG
length: 41 repeater length: 24
98514 GAATCTCAAAAAGAGGATTGAAAG
length: 40 repeater length: 24
98579 GAATCTCAAAAAGAGGATTGAAAG
spacer length:
98651 GAATCTCAAAAAGAGGATTGAAAG
length: 44 repeater length: 24
98720 GAATCTCAAAAAGAGGATTGAAAG
length: 42 repeater length: 24
98787 GAATCTCAAAAAGAGGATTGAAAG
length: 42 repeater length: 24
98854 GAATCTCAAAAAGAGGATTGAAAG

CAGGTAGAGGTGCGGTTCAACAACGTTGTTGGCCACGTGGACTTTTT

47 repeater length: 24

TGGTTAATTCCAAGCTGAGGCAGGTCTGTGGACC spacer length: 34
CCCGCGGGCCCCGGCCGCGCCAGCGGCCACCTTGTTTTTGTTG spacer
GCGCCGTCCATGCGAGCACGGGGAAGACTGCCGAGGGGT spacer
ATTATCTTGACTAGCATCGCCACGGCGGCGAGCCCTGCGAGC spacer
ATCCTAGGCATTGGGATGTACACTGCGATTTCCCCCTGC spacer
AGAGTCCCTCCAGCTCCTCGAGGGCGGCGCACACTACGCACAT spacer
TGCTGTCTGGAGTTTCGGTTGTGCTGGCAGCTGTCTTTGGCGCC spacer
GCTGTATGGAGAGCCAATGCGCATGCGGCGTAAGACTGTATATA spacer
GCAAAAGGCCTGCGGAATAGCCAGCCATCCCCCCGCCTGGC spacer
CCTCAATTCGTCTACCATGGTCTCAGGGTCGATAATAAACTTC spacer
AGCTTTTTAAGGGCCTCATTTTTCTGGGCCTCAGTAATAAAG spacer
TATGCGTTGACCCGGGGCCCTACACAGCTCTCCTACTTAC spacer
ATGCGTATCATATACGCCGCACCCGCACAAACTAATAACCGCAT spacer

ATACGGTGTACTGCAACGGCCGCGATTTGACTGAATGTACAAAAACC

47 repeater length: 24

TAGGTACGTATTTGAGGCGGTCTGCCCTCTGTGCGTGTCCAGT spacer
GGGAGGCTCAGCAAACAGGACACACAGCTTCCTGGGTACCC spacer

GCCACCTGCTTAGCCGCCTCCTTCGCCCTCTCAGCCCGGCTGGCCTCCGACG

52 repeater length: 24

CGGTGGCGGTGTACCAAATGTTCTACCTAGCCGGCGTCCAGCCGCC spacer
ATTTTTCAGTTCTCCCGCCGAAGTGCTTGAGATACTCGCAACCG spacer
CTAGACGGAACTCTCACCAGCTCCTCCTCGGCGCGCTTGCGCGC spacer
CTATTCCAGTGGCGAACTCGGCCGATATCCTAAGCCCTGCGA spacer

CAGTTGGGACATGTTTGAGAAGGAGCTGGCCAGGGCTAGGAGTGCTGA

48 repeater length: 24

GTACGGATACAGCGCCACTGCTTGCAGCGGCGCGTCTACGCCGT spacer
TCGGCACTGGGATCGTCCTGGCCATAGTCGGCATTTTCATGG spacer
CGCGTTCTCGACACTGTGATGGATCTGATCCGCATGGATGCAGTG spacer
ACTCGTTGCCCAGAGAGCGCCTCTGGAACCTAGCCAGCAC spacer
CACAATTGCGAAAAACGCGGCCCATTTGTATATAGCTCTCCC spacer
CTAATTTCAGTGATAAGTCCATACGGCCCAATTTGACGACATA spacer
GCGAGGAGATTGCGCAGGAAGAGAACTCCTGCAAGCGCCGT spacer
AACTATATAACAAAACTAGAGCCGCTGTTGAGGAAGGCTA spacer

CTTGAACTCAACGTCTCCAAGCATTTGTTTATACACGAGCACGCGGG

47 repeater length: 24

CGACGCCCGTATCGTCTACTTTCACGGCGGGCTTCTTGACAACG spacer
CACTATTTTGAAGAGTGGCATGTCCATTTTGGCGTCTCTCTT spacer
GTGCCCCCTCGTGGCCCGGTACCGGGCCCTGACGGCCGCGAG spacer

CGCTGTCCCAGTTGCGGCGGGTTGGTGTTGGCGGTCGGCGGA spacer



739

740

741

742

743

144

745

746

747

748

749

750

751

752

753

754

755

756

157

758

759

760

761

762

763

764

765

766

767

768

769

770

771

772

773

774

175

length: 42 repeater length: 24

98921 GAATCTCAAAAAGAGGATTGAAAG AGCCGCGGCGCCTCTTCACGAGCCCGATGGCGGCGAGCTGC spacer
length: 41 repeater length: 24

98987 GAATCTCAAAAAGAGGATTGAAAG GAAAAACAAACCTTTTTCAAGAAACTACACCAGGCCCTATAGGGGCCA
spacer length: 48 repeater length: 24

99060 GAATCTCAAAAAGAGGATTGAAAG CTGAGTTGACTGATAAGTTCATACGGCCCAATATGACGACA spacer
length: 41 repeater length: 24

99126 GAATCTCAAAAAGAGGATTGAAAG CCTCAAAGCCGCTACAATAATCATCGAGGAGTATTCAAAAGA spacer
length: 42 repeater length: 24

99193 GAATCTCAAAAAGAGGATTGAAAG TTGAGACTGTGGAGTTCGACATGGTGCGAACAGTGGCTGGTCTCG spacer
length: 45 repeater length: 24

99263 GAATCTCAAAAAGAGGATTGAAAG TTTACCTATGTTGAAACTGATATGCGACTAGTGGACTGTAT spacer
length: 41 repeater length: 24

99329 GAATCTCAAAAAGAGGATTGAAAG TGTCCAATGAGCACATCTTCAATAGAGGCACCTCTATGC spacer
length: 39 repeater length: 24

99393 GAATCTCAAAAAGAGGATTGAAAG AATACGCCTTCCTCGACTCGTGGTCGGCGTAGCACATAATCGT spacer
length: 43 repeater length: 24

99461 GAATCTCAAAAAGAGGATTGAAAG AAGATTTTAGTCATCTCCTCCGCCACCAGGAACACTATCCTTGCGGG
spacer length: 47 repeater length: 24

99533 GAATCTCAAAAAGAGGATTGAAAG CGGGAGATTGGGCAGGTTCGCCGCCTATGGGGACAATATCATCT spacer
length: 44 repeater length: 24

99602 GAATCTCAAAAAGAGGATTGAAAG TATCTAAATCAGCTTGTGCGTGGCTTGATAAGCAAAAACATGCTGG spacer
length: 46 repeater length: 24

99673 GAATCTCAAAAAGAGGATTGAAAG GTGACGTCTAGATTGGGCAGGAGTGTTTTAGCCCTCTCCCCCGC spacer
length: 44 repeater length: 24

99742 GAATCTCAAAAAGAGGATTGAAAG TGTACTGCTGAGTGGCGTTTATCTTGACGGCGATGTAGGTCTCGG spacer
length: 45 repeater length: 24

99812 GAATCTCAAAAAGAGGATTGAAAG AAGATCCTCAAGCCACACCACTCTGCCGCAGAGCGGCGTCCCTGG spacer
length: 45 repeater length: 24

99882 GAATCTCAAAAAGAGGATTGAAAG TTCTGCCTTTCGGGCACCCTTCTCATTTGGCCCCGCCCGAAG spacer
length: 42 repeater length: 24

99949 GAATCTCAAAAAGAGGATTGAAAG TCTGGCGAGAACTGTGTAACGACTACTACCACACAGCCACAGGG spacer
length: 44 repeater length: 24

100018 GAATCTCAAAAAGAGGATTGAAAG GAGGTATACTCGGCGGCGTATACATATATAGCCCTAGAGCGC spacer
length: 42 repeater length: 24

100085 GAATCTCAAAAAGAGGATTGAAAG ACCATCGTGGAGTGCCAAGTTCGCACCCATCGAATTTACACTA spacer
length: 43 repeater length: 24

100153 GAATCTCAAAAAGAGGATTGAAAG AAGCACGATTTGACAAAACAAGGTAAAGGGACTTGGGTTCGCCG spacer
length: 44 repeater length: 24

100222 GAATCTCAAAAAGAGGATTGAAAG GTCCCTATACCCTGCTCCGTCCCAGTCTGTAGATGGGTCCT spacer
length: 41 repeater length: 24

100288 GAATCTCAAAAAGAGGATTGAAAG CTGGCGAGATTGATGTTAGAGCACGCGGACGCCGTTATTGAAATAC
spacer length: 46 repeater length: 24

100359 GAATCTCAAAAAGAGGATTGAAAG GCGTTTTCATCAACAACAACGCCCCCGTACCACTCAAGAATAAT spacer
length: 44 repeater length: 24

100428 GAATCTCAAAAAGAGGATTGAAAG GTTCAATACGTTTGAAGTTGTCTGCAATTTCCTGAACGGCCCT spacer
length: 43 repeater length: 24

100496 GAATCTCAAAAAGAGGATTGAAAG TCTCTGTCTCGTACCTTGTAAATGTATGGCGTCTTCACAACCTGAATC
spacer length: 48 repeater length: 24

100569 GAATCTCAAAAAGAGGATTGAAAG GTAAAAACTATATTAACATGCCCAAACGTTATGACCGCCG spacer
length: 40 repeater length: 24

100634 GAATCTCAAAAAGAGGATTGAAAG TGGACATTTTCGCCTCTGCTTCGGGCCCATATGATTGGACG spacer
length: 41 repeater length: 24

100700 GAATCTCAAAAAGAGGATTGAAAG GTGGCGTTGATCTCCGCCCCGAAGCCCATGCGCGCCCCCAGCTCG spacer
length: 45 repeater length: 24

100770 GAATCTCAAAAAGAGGATTGAAAG ACACTGCAGTACCGTGCTTACATGGAATATAGAAGTAGCGCTTAC spacer
length: 45 repeater length: 24

100840 GAATCTCAAAAAGAGGATTGAAAG TCCGGCACCCTCCCAGTGTGCCTCTTCATAAGGGCGATTAGGTAGATGGCC
spacer length: 51 repeater length: 24

100916 GAATCTCAAAAAGAGGATTGAAAG GATCTTCGCGCTGAACAGGCGCAACATGTTCTCGCTGAGTT spacer
length: 41 repeater length: 24

100982 GAATCTCAAAAAGAGGATTGAAAG GCGGAAAGGGACACGGTATACGCCGGCTGTACCGAGGTCAT

crispr 3

45503 CCAGAAATCAAAAGATAGTTGAAAC GGTGAATATACAGACAATATATCGAACGATGGCCGCAATCCA spacer
length: 42 repeater length: 25

45571 CCAGAAATCAAAAGATAGTTGAAAC TGTGAATACGCTCAGCTTGGCGTGCATCAGTCTCTTCAGAGA spacer
length: 42 repeater length: 25

45639 CCAGAAATCAAAAGATAGTTGAAAC CTGAAAAAGTTCCTGAACGCCGGGTTTTTCGTCGGGACCTTC spacer
length: 42 repeater length: 25



776
777
778
779
780
781
782
783
784
785
786
787
788
789
790
791
792
793
794
795
796
797
798
799
800
801
802
803
804

805

806
807

808

809

810

811

812

813

814

815

45707 CCAGAAATCAAAAGATAGTTGAAAC
length: 42 repeater length: 25
45775 CCAGAAATCAAAAGATAGTTGAAAC
length: 41 repeater length: 25
45842 CCAGAAATCAAAAGATAGTTGAAAC
length: 41 repeater length: 25
45909 CCAGAAATCAAAAGATAGTTGAAAC
length: 43 repeater length: 25
45978 CCAGAAATCAAAAGATAGTTGAAAC
length: 41 repeater length: 25
46045 CCAGAAATCAAAAGATAGTTGAAAC
length: 39 repeater length: 25
46110 CCAGAAATCAAAAGATAGTTGAAAC
length: 43 repeater length: 25
46179 CCAGAAATCAAAAGATAGTTGAAAC
length: 45 repeater length: 25
46250 CCAGAAATCAAAAGATAGTTGAAAC
length: 44 repeater length: 25
46320 CCAGAAATCAAAAGATAGTTGAAAC
length: 42 repeater length: 25
46388 CCAGAAATCAAAAGATAGTTGAAAC
length: 43 repeater length: 25
46457 CCAGAAATCAAAAGATAGTTGAAAC
length: 43 repeater length: 25
46526 CCAGAAATCAAAAGATAGTTGAAAC
length: 41 repeater length: 25
46593 CCAGAAATCAAAAGATAGTTGAAAC
length: 44 repeater length: 25
46663 CCAGAAATCAAAAGATAGTTGAAAC

crispr 4

591745 GTTTCAATTCTTTTGTAGATTCTTC
length: 39 repeater length: 25
591810 GTTTCAATTCTTTTGTAGATTCTTC
length: 41 repeater length: 25
591877 GTTTCAATTCTTTTGTAGATTCTTC
length: 41 repeater length: 25
591944 GTTTCAATTCTTTTGTAGATTCTTC
36 repeater length: 25

592006 GTTTCAATTCTTTTGTAGATTCTTC
length: 41 repeater length: 25
592073 GTTTCAATTCTTTTGTAGATTCTTC
36 repeater length: 25

592135 GTTTCAATTCTTTTGTAGATTCTTC
35 repeater length: 25

592196 GTTTCAATTCTTTTGTAGATTCTTC

GCA 000007305.1 ASM730vl genomic.

START
SPACER
crispr 1
260724 GACTACAAAAGAATTGAAA
length: 49 repeater length:
260793 GACTACAAAAGAATTGAAA
length: 47 repeater length:
260860 GACTACAAAAGAATTGAAA
length: 47 repeater length:
260927 GACTACAAAAGAATTGAAA
spacer length: 52 repeater
260999 GACTACAAAAGAATTGAAA
length: 48 repeater length:
261067 GACTACAAAAGAATTGAAA
length: 47 repeater length:
261134 GACTACAAAAGAATTGAAA
length: 47 repeater length:
261201 GACTACAAAAGAATTGAAA
length: 48 repeater length:
261269 GACTACAAAAGAATTGAAA
spacer length: 53 repeater

REPEAT

GTGTT
19

GGCGT
19

GTTTC
19

lengt
GCTTC
19
GTTCT
19
GGTGT
19
GACAT
19
GAGTT
lengt

AACACTTTCAACCTAACAGTTATCCACTCCGCGATGTCGCTT spacer
ATCGTGAACTTGGCCCTAAGCTTAGAGAATACATCACTCCA spacer
TATATCCATATCAGCCTCCGGCCCACCGTTAGCTTGATGTC spacer
TTATCGAAATACATCAAACCGTCGTGCACGTGGGCCGCACACC spacer
ATATACGTTTCACCCGCGCCACGCGTCTGTACTAATGCCGC spacer
GTGCGGCTTAAACGAATACGGAAAGACAAAGCTATTCTC spacer
AATGTATCTGTACAGACCCCGCATGCATAAAGTATCAAGTACA spacer
ATAGTCAGAAGAATAATACAACTATGACATTACTGGTAATGCCAA spacer
GAGGCGGAAGGTTGCGGCATATGGAATAATTGAATGTAATACCC spacer
TTCCCGAAGTTGCCTGAAAGCGATGTGATCCGCGGCGCGTCT spacer
CCATGGCCCGCAAAAAGAATATTTACGCTGGGCCTTCCTCTTG spacer
TGTCCACTGTCTGTTTTGCAAATCTTCTACTATATCCTGGTAA spacer
ATTGTCGCGCTGAAGGCGCCACAGCGCGGCACCGATGTTCA spacer
ACTACATGTAAATGACTGCGTGTTCATAGTGGCAACCTGTAGCG spacer

GCGTGTATAGTTCCTGTGGGTTTTTAAGTTTTTCTTTGATTTTT

GAGGGAGGAGAGGAGTGGCAGATTACCACAACACTTTGC spacer
TGTAAAACTGCCCCCGGCCCCGGCCTCCACAACATATACAT spacer
GGTTATAGAAGCAAAAATAGTTGAAATACCGAGGATATGTT spacer
TTAGCGCTTGGCTGGAAGAAGAGTTAGAAGAATTAA spacer length:
ATAGGGCTATTACAGAGAATATCTGGAAGAAGCTTAGCAAC spacer
TATGGCTCTTCTTAAGTTATATTTTTGTAAAGAGAA spacer length:
CAGCAGAGGCATTCTATTGGGATAGCGTAAAACAA spacer length:

GGTCGTCTTGCCAGACATCGAGACGCCGTTCGCCC

fna (findCrispr) :

CATCGCACTTCTTCTTCTGACTCTGCTCCACTTAGGTTCCAATA spacer

TAATGAACAATAAGCCTGACACGAACATAAACAGTTCCAATA spacer

AATAAGGAGTTTCAAATGGCTCGATGGAATTATGTTCCAATA spacer

GAGAACCTCCGCAATCTCCTTTGGAGAAAGGCCCTTCTTGAGAGTTCCAATA

h: 19
TTCGAAGTCGTAGTTTAGTGTGTCAAGATATTCTGTTCCAATA spacer

AGAAGTTCTCTTGCGAGAGCCAAGAGCGCGGCTGTTCCAATA spacer
ACTTAAGAATTTCTTTCATAACTTTTCTGAAGAGTTCCAATA spacer
AAGAGACGGAGAGCTTGTTATCTGGAAAGCAAATGTTCCAATA spacer

ATAACAAACCAGCATGACCCGCTCTCGGCTGAGTGGCAGGTTCCAATA
h: 19
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819
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823
824
825
826
827
828
829
830
831
832
833
834
835
836
837
838
839
840
841
842
843
844
845
846
847
848
849
850
851
852
853
854

855

856

261342
length:
261409
length:
261475
length:
261542
length:
261610

GACTACAAAAGAATTGAAA GCTACCATGGCCATCACCAATAATTAATTGTAAGTTAGGTTCCAATA spacer

47 repeater length: 19

GACTACAAAAGAATTGAAA GATTTGCTGACAAGCCATCGCAAAATTCTTCTGTTTTGTTCCAATA spacer

46 repeater length: 19

GACTACAAAAGAATTGAAA GAACTCCACGACAGCATAAGGGACATTTACCATCGTATGTTCCAATA spacer

47 repeater length: 19

GACTACAAAAGAATTGAAA GTTTTTGTGCTGAGCCAACCCACCACTTTGGTAAAACTAGTTCCAATA spacer

48 repeater length: 19
GACTACAAAAGAATTGAAA

GGGGGCTGCGGGCCGGCTCACACCCCGAGCTCCCGGCTCGGGGTGCTCATGTTCCAATA spacer length: 59

repeate
261689
length:
261756
length:
261823
length:
261890
length:
261957

crispr

1091226
length:
1091292
length:
1091359
length:
1091426
length:
1091492
length:
1091560
length:
1091627
length:
1091695
length:
1091762
length:
1091829

crispr

1091426
length:
1091492
length:
1091560
length:
1091627
length:
1091695
length:
1091762
length:
1091829

crispr
623119
length:
623187
length:
623255
length:
623323
length:
623392
length:

r length: 19

GACTACAAAAGAATTGAAA GTCCAACATGGTTAACTTCCATCCTCTTAAAAGGAACTGTTCCAATA spacer

47 repeater length: 19

GACTACAAAAGAATTGAAA GGTAAGGTATTCTTCATAGACACCGCTCTGCATAACGTGTTCCAATA spacer

47 repeater length: 19

GACTACAAAAGAATTGAAA GTTGAGGCTGGAGAGGGCTTCTTTGTTACTACTTGCGTGTTCCAATA spacer

47 repeater length: 19

GACTACAAAAGAATTGAAA GTTAACTCGTTTAGTTTTATGTTCATGTTCCACACTAAGTTCCAATA spacer

47 repeater length: 19

GACTACAAAAGAATTGAAA AAGGAGTTTCCAAGATGAGTGCCCCGAGCCGGGGGCTCGGGGCATGG

CTTCAATTCTTTTGTAGTCTTATTG TAACCCAGTAGAGTTCACGACGAGTGGGTGCAGTATTCTC spacer

CTTCAATTCTTTTGTAGTCTTATTG TAACTTAAGGTTGAGACGGAGAAGGCGTTTCTTGTATCTTT spacer

CTTCAATTCTTTTGTAGTCTTATTG TAACCCCGAAGACGTTCTCAAAGATTTAAAAAGAGATTTGC spacer

CTTCAATTCTTTTGTAGTCTTATTG GAACGTAACAAAGGTGGGCGTTTCTAGAGAGGTTGGGCAA spacer

CTTCAATTCTTTTGTAGTCTTATTG GAACGGGCTACGAGGACGCCCTGAGGATTATGAAAGAGGTCC spacer

CTTCAATTCTTTTGTAGTCTTATTG GAACCGGAAGCTCATAGAGTTCAATGGAAGGTTGAAGCTCA spacer

CTTCAATTCTTTTGTAGTCTTATTG GAACGTTTGGGCGTATGGTGCCTTAGTGCACGAGTTCCACCG spacer

CTTCAATTCTTTTGTAGTCTTATTG GAACTTTTCACGTAGTTTATCACGTCGTCTGCATTTCTTCC spacer

CTTCAATTCTTTTGTAGTCTTATTG GAACTCAAAGACTGTGTGTGGAGCAGCTATTTGCTTCGGCA spacer

CTTCAATTCTTTTGTAGTCTTATTG ATTTACGCTTTAGCTCGTGATCAACCCTAATCCCTAGTTCC

2

40 repeater length: 25

41 repeater length: 25

41 repeater length: 25

40 repeater length: 25

42 repeater length: 25

41 repeater length: 25

42 repeater length: 25

41 repeater length: 25

41 repeater length: 25

3
CTTCAATTCTTTTGTAGTCTTATTGGAAC
36 repeater length: 29
CTTCAATTCTTTTGTAGTCTTATTGGAAC
38 repeater length: 29
CTTCAATTCTTTTGTAGTCTTATTGGAAC
37 repeater length: 29
CTTCAATTCTTTTGTAGTCTTATTGGAAC
38 repeater length: 29
CTTCAATTCTTTTGTAGTCTTATTGGAAC
37 repeater length: 29
CTTCAATTCTTTTGTAGTCTTATTGGAAC
37 repeater length: 29
CTTCAATTCTTTTGTAGTCTTATTGGAAC
4
CTTTCAATTCTATTTTGGTCTTATTGTAAC

37 repeater length: 30
CTTTCAATTCTATTTTGGTCTTATTGTAAC
37 repeater length: 30
CTTTCAATTCTATTTTGGTCTTATTGTAAC
37 repeater length: 30
CTTTCAATTCTATTTTGGTCTTATTGTAAC
38 repeater length: 30
CTTTCAATTCTATTTTGGTCTTATTGTAAC
34 repeater length: 30

GTAACAAAGGTGGGCGTTTCTAGAGAGGTTGGGCAA spacer

GGGCTACGAGGACGCCCTGAGGATTATGAAAGAGGTCC spacer
CGGAAGCTCATAGAGTTCAATGGAAGGTTGAAGCTCA spacer
GTTTGGGCGTATGGTGCCTTAGTGCACGAGTTCCACCG spacer
TTTTCACGTAGTTTATCACGTCGTCTGCATTTCTTCC spacer
TCAAAGACTGTGTGTGGAGCAGCTATTTGCTTCGGCA spacer

TTCCAAGATGAGTGCCCCGAGCCGGGGGCTCGGGGCA

AGGTGGTTAGACGGGTGGTTTGCTGGAGACTTAGGAC spacer
GCAGTCCAGTACAAAGGCACAATTCTCGGTGGAATAC spacer
CTCCTTACAATAAGCTCACCGTTGCTGATGTTGTCGG spacer
TTGTAAGGAGACCAAGACCACAGGTTTATAGGGGACTC spacer

ATGGTGATTATGGCGACACTATTGAGTGGTTCGT spacer
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860
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864

865
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867

868

869

870

871

872

873

874

875

876

877

878

879

880

881
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884

885

886

887

888

889

890

891

892

893

623457
length:
623522
length:
623589
length:
623657
spacer
623729
length:
623796
length:
623864
length:
623930
length:
623998
length:
624066
length:
624134
length:
624202
length:
624272
length:
624338
length:
624406
length:
624473
length:
624541
length:
624609
length:
624676
length:
624743
length:
624811
length:
624878
length:
624945
length:
625011
length:
625078
length:
625147

crispr

1064076
length:
1064142
length:
1064209
length:
1064276
length:
1064341
length:
1064408
length:
1064476

CAGGAAGTTGTTTGCCAACGGCATAGTAGAGCCCACCCCCCGTCATCGCCCGCAAAAA spacer length:

repeate

CTTTCAATTCTATTTTGGTCTTATTGTAAC
34 repeater length: 30
CTTTCAATTCTATTTTGGTCTTATTGTAAC
36 repeater length: 30
CTTTCAATTCTATTTTGGTCTTATTGTAAC
37 repeater length: 30
CTTTCAATTCTATTTTGGTCTTATTGTAAC
length: 41 repeater length: 30
CTTTCAATTCTATTTTGGTCTTATTGTAAC
36 repeater length: 30
CTTTCAATTCTATTTTGGTCTTATTGTAAC
37 repeater length: 30
CTTTCAATTCTATTTTGGTCTTATTGTAAC
35 repeater length: 30
CTTTCAATTCTATTTTGGTCTTATTGTAAC
37 repeater length: 30
CTTTCAATTCTATTTTGGTCTTATTGTAAC
37 repeater length: 30
CTTTCAATTCTATTTTGGTCTTATTGTAAC
37 repeater length: 30
CTTTCAATTCTATTTTGGTCTTATTGTAAC
37 repeater length: 30
CTTTCAATTCTATTTTGGTCTTATTGTAAC
39 repeater length: 30
CTTTCAATTCTATTTTGGTCTTATTGTAAC
35 repeater length: 30
CTTTCAATTCTATTTTGGTCTTATTGTAAC
37 repeater length: 30
CTTTCAATTCTATTTTGGTCTTATTGTAAC
36 repeater length: 30
CTTTCAATTCTATTTTGGTCTTATTGTAAC
37 repeater length: 30
CTTTCAATTCTATTTTGGTCTTATTGTAAC
37 repeater length: 30
CTTTCAATTCTATTTTGGTCTTATTGTAAC
36 repeater length: 30
CTTTCAATTCTATTTTGGTCTTATTGTAAC
36 repeater length: 30
CTTTCAATTCTATTTTGGTCTTATTGTAAC
37 repeater length: 30
CTTTCAATTCTATTTTGGTCTTATTGTAAC
36 repeater length: 30
CTTTCAATTCTATTTTGGTCTTATTGTAAC
36 repeater length: 30
CTTTCAATTCTATTTTGGTCTTATTGTAAC
35 repeater length: 30
CTTTCAATTCTATTTTGGTCTTATTGTAAC
36 repeater length: 30
CTTTCAATTCTATTTTGGTCTTATTGTAAC
38 repeater length: 30
CTTTCAATTCTATTTTGGTCTTATTGTAAC

5
CTTTCAATTCTTTTGTAGTCTTATTGGAAC
35 repeater length: 30
CTTTCAATTCTTTTGTAGTCTTATTGGAAC
36 repeater length: 30
CTTTCAATTCTTTTGTAGTCTTATTGGAAC
36 repeater length: 30
CTTTCAATTCTTTTGTAGTCTTATTGGAAC
34 repeater length: 30
CTTTCAATTCTTTTGTAGTCTTATTGGAAC
36 repeater length: 30
CTTTCAATTCTTTTGTAGTCTTATTGGAAC
37 repeater length: 30
CTTTCAATTCTTTTGTAGTCTTATTGGAAC

r length: 30

AGCTGAGAAGGTGTCGAGGGATGTGAAGGCTAGG spacer

GCGGGAGCAAGGTGTTGCAAACCTTGATAGAGTTCC spacer
TGGGCATTGATTTCGACATTGCAAAAATTTTTCATTG spacer
TCGGAGTTACCGATTGCTGAAGTAAATGAGAGATTCAAGAT
GTTGTTAATGTATTCGTTGAGGCAGGGAAGTATAAG spacer

GACTTTTGTATTACAAAATCAGCGTAGTTTACTATCA spacer

ACAAACACAGAAAAGAAGCCAAAGTTATTGAGATT spacer

TAGCTAATGTCCATGAGAGTGTGTGAAAAGCTAGTGA spacer
GCCAAGCTAGTTATTGATGTGTTGCATACCGTATACA spacer
GCCAAGCTAGTTATTGATGTGTTGCATACCGTATACA spacer
TATTCATGGCATGTGGCAATGTTTCTTGATAGGGCAC spacer
CTTTCTTTGCATCTTTTGTATATCCCTTAGACCCAAATC spacer

TTAATTCTTGGGAAAAACAGGGATTATATTATCCA spacer

AGGAACGGTCTCCAAGAGGACTTGGCGAATTACGTGA spacer

TATTTTGTCCTACTTTGTATGACAATGTCTTATGTG spacer

ATATAATAGGTATGTAGATAAATCACCCTCTGAGAAG spacer

CGAATTCGATAGATTCGAGAAGCTTGTAAGGGTAGAG spacer
CTATTATATATACAGATGTCTTGCATTATGATGCTT spacer
CGCTATGATATGCTGACGGATGAGGAGTATGCTGAG spacer
TGAAAATAGTGGACGTCATCCCTCCAAGCCAAGTGCC spacer
TATGACTCTGACACAGGTACTAAAATCGAGGAGTTC spacer

CACAAGCACTAGTCCTGCTAGCGTTTTCAGGAGTGG spacer

ACGAGCATTAGGACTGTGTTATTGTTTTGATCTTT spacer

GTGAGCGCCCTCAAGTACTACGTGAACCATTCCCCT spacer
CTCAATGCAAAGGGCTCACCGCTGCTGGTGAGTATGGT spacer

TTACGCTTTAGCTCGTGATCAACCCTAATCCCTAGTTC

CGGAGGCTCTACCTAATCATCCTCTTGACACAACT spacer
AGTTGACTTCACTACTACTTCTTCATCTATAATTCT spacer
GAAGAGAGGTTAGAATAACAGCTATTAGCGTTTCAC spacer
TTTGGAGATAGAGTTGCAGTAGAAATGATAAGGA spacer
CACGGCCTACCTCGCTGAGATCCGGGTAGATGACAG spacer

AGGAGAATAAGGTACTTCGACGGCCACACGTCTTATG spacer

58

1064565 CTTTCAATTCTTTTGTAGTCTTATTGGAAC CTTATAAGATTTTCCCATTTAAGCAGAGCTTAGATA spacer

length:

36 repeater length: 30



894

895

896
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898

899

900

901

902

903

904

905

906

907

908

909

910

911

912

913

914

915

916

917

918

919

920

921

922

923

924

925

926

927

928

929

930

931

1064632
spacer

1064707
length:
1064774
length:
1064842
length:
1064909
spacer

1064979
length:
1065046
length:
1065113
length:
1065182
length:
1065246
length:
1065313
length:
1065380
length:
1065447
length:
1065514

crispr
695937
length:
696004
length:
696071
length:
696140
length:
696207
length:
696274
length:
696341
length:
696409
length:
696476
length:
696542
length:
696611
length:
696678
length:
696746
length:
696813
length:
696880
length:
696947
length:
697014
length:
697078
spacer
697149
spacer
697222
length:
697289

CTTTCAATTCTTTTGTAGTCTTATTGGAAC
length: 44 repeater length: 30
CTTTCAATTCTTTTGTAGTCTTATTGGAAC
36 repeater length: 30
CTTTCAATTCTTTTGTAGTCTTATTGGAAC
37 repeater length: 30
CTTTCAATTCTTTTGTAGTCTTATTGGAAC
36 repeater length: 30
CTTTCAATTCTTTTGTAGTCTTATTGGAAC
length: 39 repeater length: 30
CTTTCAATTCTTTTGTAGTCTTATTGGAAC
36 repeater length: 30
CTTTCAATTCTTTTGTAGTCTTATTGGAAC
36 repeater length: 30
CTTTCAATTCTTTTGTAGTCTTATTGGAAC
38 repeater length: 30
CTTTCAATTCTTTTGTAGTCTTATTGGAAC
33 repeater length: 30
CTTTCAATTCTTTTGTAGTCTTATTGGAAC
36 repeater length: 30
CTTTCAATTCTTTTGTAGTCTTATTGGAAC
36 repeater length: 30
CTTTCAATTCTTTTGTAGTCTTATTGGAAC
36 repeater length: 30
CTTTCAATTCTTTTGTAGTCTTATTGGAAC
36 repeater length: 30
CTTTCAATTCTTTTGTAGTCTTATTGGAAC

6
GTTACAATAAGACTAAAATAGAATTGAAAG
36 repeater length: 30
GTTACAATAAGACTAAAATAGAATTGAAAG
36 repeater length: 30
GTTACAATAAGACTAAAATAGAATTGAAAG
38 repeater length: 30
GTTACAATAAGACTAAAATAGAATTGAAAG
36 repeater length: 30
GTTACAATAAGACTAAAATAGAATTGAAAG
36 repeater length: 30
GTTACAATAAGACTAAAATAGAATTGAAAG
36 repeater length: 30
GTTACAATAAGACTAAAATAGAATTGAAAG
37 repeater length: 30
GTTACAATAAGACTAAAATAGAATTGAAAG
36 repeater length: 30
GTTACAATAAGACTAAAATAGAATTGAAAG
35 repeater length: 30
GTTACAATAAGACTAAAATAGAATTGAAAG
38 repeater length: 30
GTTACAATAAGACTAAAATAGAATTGAAAG
36 repeater length: 30
GTTACAATAAGACTAAAATAGAATTGAAAG
37 repeater length: 30
GTTACAATAAGACTAAAATAGAATTGAAAG
36 repeater length: 30
GTTACAATAAGACTAAAATAGAATTGAAAG
36 repeater length: 30
GTTACAATAAGACTAAAATAGAATTGAAAG
36 repeater length: 30
GTTACAATAAGACTAAAATAGAATTGAAAG
36 repeater length: 30
GTTACAATAAGACTAAAATAGAATTGAAAG
33 repeater length: 30
GTTACAATAAGACTAAAATAGAATTGAAAG
length: 40 repeater length: 30
GTTACAATAAGACTAAAATAGAATTGAAAG
length: 42 repeater length: 30
GTTACAATAAGACTAAAATAGAATTGAAAG
36 repeater length: 30
GTTACAATAAGACTAAAATAGAATTGAAAG

ATTCACTGGGTTCTTCAGAAAGTTCATAAATTCACC

CTGACTTTAGAGACTTATACAATAACAACAACATATCTAAAGTC
GCTACAACCCTCCCCTCGTAGTAGTACTTCCCATCG spacer
CCTTATATGGGTGTTGTGAAGCAGGATAGAACTCTTG spacer
GTCCCCGTAGTCCCTTAGAACTTTGTAGCCCTTCTT spacer
CTTCCAGCATTCTCTGCCTTCACGTAAACTTCTGTACCC
GCCAATTAAGTTCCTCCAGACAGATGAAGCCAGCAA spacer
CGAGGAAGGCTCCCTCTAAACCAGCCAAGGAGGTTA spacer
TGGCCACCCACTCCAATGCGCCTTTCACTTTTTGGCCA spacer
TATCAAAAGGTTAAGGCTTCTGTAAAAGAACTT spacer
TTGCACTCACGTGTAACAAGTACCTGTACAATAGAT spacer
CAATATTTTTTCAATGTCTGTCATTGTCCCACCTCC spacer
TGTTTTCACTAATCGAAGACTTCGTAAGAGATAACG spacer
CTGAAGTGCTCTCAGCCGCAAGGACCGCATACTACA spacer

GCTTTTTCGCCCCAATACTCCTATGGAGTAATTATA

AGTGAAGAATTTGACGTACAAATGTCCTTAGTGGAA spacer

TGATGTAGATCTCTGTACCTTTCGGGACCTGTAGGT spacer
CAGTTCTACTTTGATAAGACTGTGGTGGTTAATGGTAA spacer
CTCTTATGGTGAAGCTTTCGACATTTTCTTTGGATG spacer
CGTCTTCTCTGAGATTCTTGGCTCGTTCTAGAGCCA spacer
GAGAGTATCAGGAGCTTTCTGACCTCCTTATACAGC spacer
GACAAAGAACTCCCTAGCGTCCCTCCCCGTGTACTTG spacer
CCACACTTCTATCTCAGCACCCCCAAACGTGAAACT spacer
TTCTGCCGTCCCTTTTCTCGACGAACCTCATACCG spacer
TTGAGGAGATGCTTACTGCGGTTAAAAAGGACATTGCA spacer
GGTGCTTGAGCTCGCTAGTGCCCTCCTCCTGGGCTA spacer
TAATGCTGTACAGGATTGACAAGGAGGCTTACGCTTC spacer
TACTATAGGCGGAACTCCCTGCAATGAAAAATTTTT spacer
GCACCTTCTTCACCATCGCCGTCTGGATTGCTGGTA spacer
TGTTTTCGAATATTGTTACTTCTTGTGTATCTCTGA spacer
spacer

CCTTCTTCTTTTTAAATTTTTTAATTTTCATTA spacer

TGATCTAGGCGTCGGGTAATTCTGTAAGGTCTCTGGCTCA

ATGACTATCAGGATGATAATCGTTTTTTTATGCTCGCTTACA

ACAGGCAATTAGAAACTCTTTCAAAAACGCAGTTCA spacer

TAGTGTAACAACATCATATGGAAAGTCTCCCACGTT spacer
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length:

697356

length:

697424

length:

697490

length:

697557

length:

697624

length:

697692

length:

697758

length:
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698422

length:

698490

length:

698557

length:
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length:

698693

length:

698762

length:

698830

crispr

36 repeater length: 30
GTTACAATAAGACTAAAATAGAATTGAAAG
37 repeater length: 30
GTTACAATAAGACTAAAATAGAATTGAAAG
35 repeater length: 30
GTTACAATAAGACTAAAATAGAATTGAAAG
36 repeater length: 30
GTTACAATAAGACTAAAATAGAATTGAAAG
36 repeater length: 30
GTTACAATAAGACTAAAATAGAATTGAAAG
37 repeater length: 30
GTTACAATAAGACTAAAATAGAATTGAAAG
35 repeater length: 30
GTTACAATAAGACTAAAATAGAATTGAAAG
35 repeater length: 30
GTTACAATAAGACTAAAATAGAATTGAAAG
36 repeater length: 30
GTTACAATAAGACTAAAATAGAATTGAAAG
37 repeater length: 30
GTTACAATAAGACTAAAATAGAATTGAAAG
37 repeater length: 30
GTTACAATAAGACTAAAATAGAATTGAAAG
34 repeater length: 30
GTTACAATAAGACTAAAATAGAATTGAAAG
36 repeater length: 30
GTTACAATAAGACTAAAATAGAATTGAAAG
34 repeater length: 30
GTTACAATAAGACTAAAATAGAATTGAAAG
34 repeater length: 30
GTTACAATAAGACTAAAATAGAATTGAAAG
35 repeater length: 30
GTTACAATAAGACTAAAATAGAATTGAAAG
36 repeater length: 30
GTTACAATAAGACTAAAATAGAATTGAAAG
37 repeater length: 30
GTTACAATAAGACTAAAATAGAATTGAAAG
36 repeater length: 30
GTTACAATAAGACTAAAATAGAATTGAAAG
35 repeater length: 30
GTTACAATAAGACTAAAATAGAATTGAAAG
39 repeater length: 30
GTTACAATAAGACTAAAATAGAATTGAAAG
38 repeater length: 30
GTTACAATAAGACTAAAATAGAATTGAAAG
37 repeater length: 30
GTTACAATAAGACTAAAATAGAATTGAAAG

7

GGGTTTACTCCGAACGGTGTTCTGCTAACTGATATAG spacer
ACTTAGCCACCTCCGAGATGTTTTCGTAATAGTTA spacer
TTGTAGGCTCGTGGACTTGGCTTCCACACAACTAAT spacer
CTTCTTCTCTTACAAAGTCTTCAATGATAGTAAATA spacer
TGGGGTCTCGTCGCAATCGGTGCAGTATTCCTAAGCC spacer
GCAATTGGGCTTTTTGTAGCTGGAATCTTGGGTGA spacer
AAAGATTCTGATTCCCGAAAGGCTTTTTCCGACAC spacer
TCACCATTACCTCCTAATCCAATCATCTAACATTGA spacer
TAACTCTAATGTTTCATCGACTAACATGTCAATTTCA spacer
TTGGATTTGCTACTCTCACGTATAGGGTCCCTACCTC spacer
TGATATAGTCGTCTGCTCCTGATACCCAATATAT spacer
AGGAGGCTCTAGATGAGCTAATCAGCGCAGAAGGTG spacer
ACCACCCCTGGGAAAGGCCTTATGGTACTACCTA spacer
CTTAAAAATACTACCCTCAACAATCAATATTGCA spacer
AACCTCCCTAAGCCTGTCCTTCCAAGTGAACTTAT spacer
CTCTCTTACTTCTATAAGACTGAAACTTCACACCTA spacer
TAACGCTTATTTCACCCTGCTTAACACTCTTAACCCC spacer
ACATCCCTACATAATAATACGCCACTTGTCCAAAAA spacer
ATCTCCATCATACCAATGCTGTGCAAAATCAATCT spacer
TTGAAAAGGTTGGGTGATAGGGTTAAGGAGGAGTTAGTG spacer
TAAACTTAAGCTGGGATGGGCTATATACAAAGACAGAC spacer
GAGATAGAGCTGGTTTTACGTTATGGCAAAATCTTAG spacer

GTGCTCTCAGCCGCAAGGACCGCATACTACAACTTTC

27091 GTTCCAATAAGACTAAAATAGAATTGAAAG TTATATGATTCATTTCTTGTCTTAAGCAATCTGATCTGACCAGAGCT

spacer length:
27169 GTTCCAATAAGACTAAAATAGAATTGAAAG
length: 35 repeater length: 30
27235 GTTCCAATAAGACTAAAATAGAATTGAAAG
length: 37 repeater length: 30
27303 GTTCCAATAAGACTAAAATAGAATTGAAAG
length: 35 repeater length: 30
27369 GTTCCAATAAGACTAAAATAGAATTGAAAG
length: 39 repeater length: 30
27439 GTTCCAATAAGACTAAAATAGAATTGAAAG
length: 36 repeater length: 30
27506 GTTCCAATAAGACTAAAATAGAATTGAAAG
length: 37 repeater length: 30
27574 GTTCCAATAAGACTAAAATAGAATTGAAAG
length: 35 repeater length: 30
27640 GTTCCAATAAGACTAAAATAGAATTGAAAG
length: 38 repeater length: 30
27709 GTTCCAATAAGACTAAAATAGAATTGAAAG
length: 37 repeater length: 30
27777 GTTCCAATAAGACTAAAATAGAATTGAAAG
length: 36 repeater length: 30

47 repeater length: 30

TAAAGTTTATAAACTTTTCGTGTATAGAAAAGTGC spacer
CCGGTTCTGCACCCGAAACTTTCATACCAAAATACTC spacer
GGTCATACTTTACTGCTACAACCCGCTCTGGGTCG spacer
CTCTTATGCTGAATTTTTCTGAATCTTCGGATACTGGCA spacer
GCGTTAATGAACAATAAGCCTGACACGAACATAAAC spacer
GGAAATGTGCGTAAAGGTTTTCTTCCCAGGCTTTCGC spacer
GTAGTGAGGCGTTGAACTTGACCCACCACCAGCCC spacer
CACTACTGTCCTCTCGACAATTGACGTTATTACAGTCG spacer
TCAAAACTTTACAAAAGTAAAGAAAAAATTGAACGGG spacer

GCGTGCCGTGTGTTTTTATAACTGCTCTAATGTGTC spacer



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
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30302 GTTCCAATAAGACTAAAATAGAATTGAAAG AGAGAATCTGGTAAGGAGACAGTAAACTGATCATGCAA spacer
length: 38 repeater length: 30
30371 GTTCCAATAAGACTAAAATAGAATTGAAAG TTCATACAATTCTGGAAGGTTGTAGAAACCAACGTTCC

GCA 000007345.1 ASM734v1l genomic.fna (findCrispr) :

START REPEAT

SPACER

crispr 1

4778867 GAAATTACATATTGAGAATT
ACATATTGAGAATTACATATTGAGAATTACATATTGAGAATTACATATTGAGAATTACATAT spacer length: 62
repeater length: 20

4778950 GAAATTACATATTGAGAATT ACATATTGAGAATTACATAT spacer length: 20 repeater length:
20

4778991 GAAATTACATATTGAGAATT ACGGTAGCCTAAAAAACGGA

crispr 2

24632 GAATATTGATGGAGTATAAA
TGAATATTGATAAAGTATAAAGGAATATTGATAAAGTATAAAGGAATATTGATGGAATATAATGGAATATTGAAAGAGTATAAA
spacer length: 84 repeater length: 20

24737 GAATATTGATGGAGTATAAA
GGAATATTGAAAGAGTATAAAGGAATATTGATAAAGTATAAAGGAATATTGATGGAATATAATGGAATATTGAAAGAGTATAAA
spacer length: 84 repeater length: 20

24842 GAATATTGATGGAGTATAAA GGAATATTGAAAGAGTATAAA spacer length: 21 repeater length: 20
24884 GAATATTGATGGAGTATAAA AACGATAGGCTGAAAAACGAT

crispr 3

5244674 GATTGCTCCGCTCTGACAAC
AGTGAGCATCCCCGACAGCGTCACAACCATTGGCGATAATGCATTCATGAGCTGCTCCGCTCTGACAACTGTGAACATCCCCGACA
GCGTCACAACCATTGGCAATTATGCATTCCA spacer length: 117 repeater length: 20

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

5244950 GATTGCTCCGCTCTGACAAC
ACGGAATTCTCGAAAAACGATAGGCTGAAAAACGATATTCCCTAAAAACGGCATTATAAAACAGATGCCTACCATCAATTCGATAA
GTAGATTTTTTAAGTTTTGCTCATTCAATGG

crispr 4

3137890 TTCAGTCC
TGATGGAAAATATGTTGCTACGGCGAGCAATGATAATACATCACGTTTATGGGATGTATCTACAGGTAAACAAATCTTTGTCCTGA
ACCATACTGATCCAGTGCGTAATGTTGT spacer length: 114 repeater length: 8

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

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

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

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

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

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

3138751 TTCAGTCC
ACTCGAAATTTACGAAAAACTACTCGAAAAAGACCCCGAAAATGTAGCATACCAATCTTACGTAGGAGGGACACTCAACAATTTAG
GAAACTTGCTTTCGGATATGGGGAGAAT

crispr 5

2378685 TTCGCG AGCAAGATCCACTAAAACAAGGATTGAAACCAAACCATTGCTTCTCTCCTTATTATGTGTATCAGG
spacer length: 66 repeater length: 6

2378758 TTCGCG AGCAAGATCCACTAAAACAAGGATTGAAACAAAGATCTTATTTTGCCTAAAGGAATGTACTATCAA
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spacer length: 66 repeater length: 6

2378831 TTCGCG AGCAAGATCCACTAAAACAAGGATTGAAACCCCGGCAACATATCCAGTTGTTGTAGATTTTTGAGT
spacer length: 66 repeater length: 6

2378904 TTCGCG AGCAAGATCCACTAAAACAAGGATTGAAACCTCCTTCGGGGCCTGTTGCGTACGACTTGAAATCCTT
spacer length: 67 repeater length: 6

2378978 TTCGCG AGCAAGATCCACTAAAACAAGGATTGAAACAAAATTGAGCAATATAAATAAAATTGATATGTTTT
spacer length: 65 repeater length: 6

2379050 TTCGCG GTATAACCAGTCACTGAAAATTAAAGAAGAACTGGGGGACAAAAGCGGAATTGCAAAAACACTGC

crispr 6

2616300 AGATAGGAAGCTAAGAATAAC AGACAGGAAGCTAAGAACAA spacer length: 20 repeater
length: 21

2616342 AGATAGGAAGCTAAGAATAAC AGACAGGAAGCTAAGAATAACAGACAGGAAGCTAAGAACAA spacer
length: 41 repeater length: 21

2616405 AGATAGGAAGCTAAGAATAAC AGACAGGAAGCTAAGAATAACAGACAGGAAGCTAAGAACAA spacer
length: 41 repeater length: 21

2616468 AGATAGGAAGCTAAGAATAAC ACATCAAAACAACAAAACCTCCAAACTGCACCCACCAAAAA

crispr 7

1625513 ATGACTGCAACCGAAGAGATG GCTGCAACCGAGGAGATGACTGCAACCGAGGA spacer length: 32
repeater length: 21

1625567 ATGACTGCAACCGAAGAGATG ACTGAAACCGAAGGAATGACTGAAACCGAAGG spacer length: 32
repeater length: 21

1625621 ATGACTGCAACCGAAGAGATG CTCGGAATTTACGAAAAACTACTCGAAAAAGA

crispr 8

2807830 GGATCAGCATACTCGCCTGCT
ATCTACGGAGACAGGATAGTCTGGATGGATTACCGCAATGACAATGGAAGTTACACGAATTACGATATTTACATGTATGACCTTTC
AACTCACAAAGAAACTCAGATTAGCACCAG spacer length: 116 repeater length: 21

2807968 GGATCAGCATACTCGCCTGCT
ATCTATGGTGACAGGATAGTATGGTATGATTCGAGGAATGGAGATGATTACAATCCAAACTGGAATATTTACATGTACGATCTCTT
TTCTTCTAAGGAAACTCAGATTAGCACCAG spacer length: 116 repeater length: 21

2808106 GGATCAGCATACTCGCCTGCT
CGATAGGCTGAAAAACGATATTCCCTAAAAACGGCATTATAAAACAGATGCCTACCATCAATTCGATAAGTAGATTTTTTAAGTTT
TGCTCATTCAATGGTTTCCGAGTCTATTCG

crispr 9

5244806 TTCCAGGATTGCTCCGCTCTG ACAACAGTGACAATCGGTAGTGGCGTCACTACCATCGGCACCAGCGC spacer
length: 47 repeater length: 21

5244875 TTCCAGGATTGCTCCGCTCTG GCAACAGTGACAATCGGTAGCGGCGTCACTACTATCGGTACCAGCGC spacer
length: 47 repeater length: 21

5244944 TTCCAGGATTGCTCCGCTCTG CAACAAAACCTCCAAACTGCACCCACCAAAAACAACAAAAACGGCAA

crispr 10

992816 AGTCGCCGTCACCGTCAAGGTC
GGCCAGAGCCGGGGAGGAATATGTATCTACAGCAGGCGCATTCCAGTTAGAGTTCAAAGTCCACTCAGGGCTGTCCGAAGACCCGG
TATTCTCATAACCATAGGTAACTCCACTCTTACTACCTATCAGAAGGTCA spacer length: 136 repeater

length: 22

992975 AGTCGCCGTCACCGTCAAGGTC
AGTCAAAGCCGGTGATGCAGTAATAGAACCTATATAAGGCGCATTCCAGGAAGTGTTCGCAGTCCACACGGGACTACCTGAAGTCC
CAGTATTCTCATAACCATAGGTAACTGCATCATATGCACCGATCATAAGGTCA spacer length: 139 repeater
length: 22

993137 AGTCGCCGTCACCGTCAAGGTC
ATACCAATCTTACGTAGGAGGGACACTCAACAATTTAGGAAACTTGCTTTCGGATATGGGGAGAATTGAAGACGCGAAAAACAGAT
ACAAAAAAGCACTCGAAATTTACGAAAAACTACTCGAAAAAGACCCCGAAAAT

crispr 11

3652479 TTGTTGTTTATCGTGTTAATTA
TAGTGACTGTGTTGCTGTTAAGGTTAGTCACATATGCTTCTTTTCCTATTACTGAAATTCCAGCAGGATATTCTCCAACGTTAATT
GTGCCTATAAT spacer length: 97 repeater length: 22

3652599 TTGTTGTTTATCGTGTTAATTA
CGGTAACGGTGTTGCTGTTAGCGTTACAAACATATGCCTTTTCTCCTGCAACTGCAATTCCAGTAGGATATTCTCCAACATTAATT
GTGCCTATAAT spacer length: 97 repeater length: 22

3652719 TTGTTGTTTATCGTGTTAATTA
AAATTAAAGAAGAACTGGGGGACAAAAGCGGAATTGCAAAAACACTGCACCAGCTTGATAGGATTAAAAAAGACATGGATAGATTG
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crispr 12

3622348 TTTTCTTTACTTTCTCTTTTTT ATTCATTTTTGTCTTTTCTA spacer length: 20 repeater
length: 22

3622391 TTTTCTTTACTTTCTCTTTTTT ACTCATTTTTGTCTTTTCTA spacer length: 20 repeater
length: 22

3622434 TTTTCTTTACTTTCTCTTTTTT CATAGATTAAAAATTCATAG

crispr 13

4771776 AATATAATATCAAAAATATCATA TTCATTCGAGTTAATATAATATTAAAAATATCATGCTCATCGAGT spacer
length: 45 repeater length: 23

4771845 AATATAATATCAAAAATATCATA CTCATTCGAGTTAATATAATATTAAAAATATCATACTCATTCGAGT
spacer length: 46 repeater length: 23

4771915 AATATAATATCAAAAATATCATA TCAAAACAACAAAACCTCCAAACTGCACCCACCAAAAACAACAAAA

crispr 14

1869524 CAGGGAAATTTTTCCCAAAAAAA
GCATAGATTACGCTATTGTGTTGATGAACGAGGGTAATGCAAGACAAACACTTGCAGAAATGGGCATTAAAAGTAGGGAAAATCTT
GAAATTGCTGTCAGTTTTTACGGCGATG spacer length: 114 repeater length: 23

1869662 CAGGGAAATTTTTCCCAAAAAAA
GCATAGATTACGCTATTGCGTTGATGAACGAGGGTAATGCAAGACAAACACTTTCAGAAATGGGCATTAAAAGTAGGGAAAATCTT
GAAATTGCTGTCAGTTTTTACGGCGATG spacer length: 114 repeater length: 23

1869800 CAGGGAAATTTTTCCCAAAAAAA
GGAATTTACGAAAAACTACTCGAAAAAGACCCCGGAAACTTAGCATATCACTCAGAAGTGAACACGATCCAATGTAAAGTAAAAAA
AGTTAAAGGTTCCGGGAGATGTTGAAAT

crispr 15

5216089 CCAGTGCGTTCTACGGCTGCACC AACCTGACCTCGGTGACTATACCGGACAGCGTCACCAATATCGGC spacer
length: 45 repeater length: 23

5216158 CCAGTGCGTTCTACGGCTGCACC
GGCCTGATCTCGGTGACCATACCGGACAGTGTCACCAATATCGACAACAGCGCGTTCCGTGGCTGCACCGGTCTGGATTCCCTCAC
CATTGGCAATGGCGTCACCACCATCGGC spacer length: 114 repeater length: 23

5216296 CCAGTGCGTTCTACGGCTGCACC
TAGGCTGAAAAACGATATTCCCTAAAAACGGCATTATAAAACAGATGCCTACCATCAATTCGATAAGTAGATTTTTTAAGTTTTGC
TCATTCAATGGTTTCCGAGTCTATTCGT

crispr 16

2148662 TCCAGGCTTCCGATGTAGATGGT
ACCATCCGATCCTATTGCAGGAGAACCGTAAATCTGGTTTCCGGCGGTGTAGCTCCACTTCAGAGTCCCGTCAGGGTTGAGTGCGT
GGAGTTTGCT spacer length: 96 repeater length: 23

2148782 TCCAGGCTTCCGATGTAGATGGT
GCCATCCGATCCTATTGCAGGAGAACCGTAAATCTGGTTTCCGGTTGTGTAACTCCATTTGAGAGTCCCGTCAGGATTGAGCGCGT
GGAGTTTTTT spacer length: 96 repeater length: 23

2148902 TCCAGGCTTCCGATGTAGATGGT
CAAAACCTCCAAACTGCACCCACCAAAAACAACAAAAACGGCAAAACATCAAAAACGGTACCCACCAAGATCCAACAAAAACAGCA
AAACATCAAA

crispr 17

1145915 ATCGGTTGAATCATCAGTTGAATC ATCGGTTGAATTATCGGTTGAAT spacer length: 23 repeater
length: 24

1145963 ATCGGTTGAATCATCAGTTGAATC GTCAGTTGAATCATCAGTTGAAT spacer length: 23 repeater
length: 24

1146011 ATCGGTTGAATCATCAGTTGAATC CCAATCTTACGTAGGAGGGACAC

crispr 18

2435966 TAAAAATTCATAGATTGAAAATTC ATAGATTAAATATTCATAGA spacer length: 20 repeater
length: 24

2436011 TAAAAATTCATAGATTGAAAATTC ATAGATTAAATATTCATAGATTGAAAATTCATAGATTGAAAATTCATAGA
spacer length: 50 repeater length: 24

2436086 TAAAAATTCATAGATTGAAAATTC TTAAAGAAGAACTGGGGGACAAAAGCGGAATTGCAAAAACACTGCACCAG

crispr 19
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4105440 TAACCTTCATCTGGCTAACCTTCA AGGAACTAAACTTGGAGGAACTAACCTCCAGGGTG spacer length:
35 repeater length: 24

4105500 TAACCTTCATCTGGCTAACCTTCA GGGAGCGAACCTTCATCTGG spacer length: 20 repeater
length: 24

4105545 TAACCTTCATCTGGCTAACCTTCA CTGCTGAAAACCTGACAGTT

crispr 20

1717854 AAATTAGATAGACTTTAAACGATAA
GATCTCAATTAGACATGTTCACATAAATTAGATAGATTTTAACCGATAAAATTTCAATTAGACATGTTCATTCAGG spacer
length: 76 repeater length: 25

1717956 AAATTAGATAGACTTTAAACGATAA AATTTCAATTAGACATGTTCATTCAGG spacer length: 27
repeater length: 25

1718009 AAATTAGATAGACTTTAAACGATAA TAATAGAGTCGCAGAAGAGAATGGCAG

crispr 21

2510481 AAGAACCCCATTGAGTGAGGTATCC
ACCTGTGCCGTTAAACTTCTGAATGCGATTATTATCACTATCGACAACATAAACATTACCCGAAGAATCTACAGCAACGCCCTCAG
GATCATTAAATTGTCCGTTTCCGCTACCA spacer length: 115 repeater length: 25

2510622 AAGAACCCCATTGAGTGAGGTATCC
GCCTGTGCTGTTAAACTTCTGAATGCGGTTGTTGCCTGCATCTGTTACATAAACATTACCCGAAGAATCGACAGCAACACCATGTG
GATAAATAAACTGCCCGTTTCCGCTGCCC spacer length: 115 repeater length: 25

2510763 AAGAACCCCATTGAGTGAGGTATCC
AGGAACGATGCTAAACAATTTAGGAAACTTGCTTTCGGATATGGGGAGAATTGAAGACGCGAAAAACAGATACAAAAAAGCACTCG
AAATTTACGAAAAACTACTCGAAAAAGAC

crispr 22
5529648 GTATCCTTTAAATCCACCTCCCTTA
AACCTGTATCCTTTAAATCCACCTCTCTTATTATTTCGTATTGCCCGAAATC spacer length: 52 repeater

length: 25
5529726 GTATCCTTTAAATCCACCTCCCTTA TTGCTTCGTATTGCCCGAAATC spacer length: 22 repeater
length: 25

5529774 GTATCCTTTAAATCCACCTCCCTTA TCAAACAGCTGCTGAAAACCTG

crispr 23

1752708 ATGATTGTTTATACGGTACAATATAC
GGAATGATTATTTATACGGTACAATATACGGAATGATTATTTATACGGTACAATATACGGAATGATTATTTATACGGTACAATATA
CGG spacer length: 89 repeater length: 26

1752824 ATGATTGTTTATACGGTACAATATAC GGAATGATTATTTATACGGTACAATATACAG spacer length: 31
repeater length: 26

1752882 ATGATTGTTTATACGGTACAATATAC AACAACAAAACCTCCAAACTGCACCCACCAA

crispr 24

4102535 TTAAGTTAGTATATTGCATATTAAGTTAG
TACATTGCATATTAAGTTAGTACATTGCATATTAAGTTAGTACATTGCAT spacer length: 50 repeater
length: 29

4102615 TTAAGTTAGTATATTGCATATTAAGTTAG TACATTGCATATTAAGTTAGTACATTGCAT spacer length:
30 repeater length: 29

4102675 TTAAGTTAGTATATTGCATATTAAGTTAG ACGAAAAACTACTCGAAAAAGACCCCGGAA

crispr 25

1627371 CTGAAATTGTTGAAAATCCGGAAAATAACA CTTCCAATCAAACAGCTGTTGAAAACCTGACAGTTCCGGAA
spacer length: 41 repeater length: 30

1627443 CTGAAATTGTTGAAAATCCGGAAAATAACA CTTCCAATCAAACAGCTGCTGAAAACCTGACAGTTCCGGAA
spacer length: 41 repeater length: 30

1627515 CTGAAATTGTTGAAAATCCGGAAAATAACA TTTCCAATCAAACAGTTGCTGAAAACCTGACAGTTCCGGAA
spacer length: 41 repeater length: 30

1627587 CTGAAATTGTTGAAAATCCGGAAAATAACA AAGCTGAACACAAAACAGTTGAAGTGAAAATCGAAGACTTT

crispr 26

3209951 GCGAGTCAGGACAATACTGCAAGAGTATGG
GACGCATATACAGGTGAGGAAATTTCTGTCCTTAAACATGATGCCGGAATAAACAAAGCTGTATTCAACCGTGATGGGAAATATGT
TGCAAC spacer length: 92 repeater length: 30

3210074 GCGAGTCAGGACAATACTGCAAGAGTATGG
AATACGTCTACAGGCAAAGATATTACTCTAAAACATGGGGGTGGGGTTCTTGATGTGGCATTCAGTCCGGATGGAAAATATGTTGC
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AAC spacer length: 89 repeater length:
3210194 GCGAGTCAGGACAATACTGCAAGAGTATGG

TGAAAATCCGAAAAATAACACTTCCAATCAAACAGCTGCTGAAAACCTGACAGTTCCGGAAGCTGAACACAAAACAGTTGAAGTGA

AAA

crispr 27

4523591 GTTTCAATCCCTCTAAGGTCTGATTTTAAC
length: 37 repeater length: 30

4523659 GTTTCAATCCCTCTAAGGTCTGATTTTAAC
length: 37 repeater length: 30

4523727 GTTTCAATCCCTCTAAGGTCTGATTTTAAC
length: 35 repeater length: 30

4523793 GTTTCAATCCCTCTAAGGTCTGATTTTAAC
length: 36 repeater length: 30

4523860 GTTTCAATCCCTCTAAGGTCTGATTTTAAC
length: 35 repeater length: 30

4523926 GTTTCAATCCCTCTAAGGTCTGATTTTAAC
length: 35 repeater length: 30

4523992 GTTTCAATCCCTCTAAGGTCTGATTTTAAC
length: 37 repeater length: 30

4524060 GTTTCAATCCCTCTAAGGTCTGATTTTAAC
length: 33 repeater length: 30

4524124 GTTTCAATCCCTCTAAGGTCTGATTTTAAC
length: 33 repeater length: 30

4524188 GTTTCAATCCCTCTAAGGTCTGATTTTAAC
length: 35 repeater length: 30

4524254 GTTTCAATCCCTCTAAGGTCTGATTTTAAC
length: 35 repeater length: 30

4524320 GTTTCAATCCCTCTAAGGTCTGATTTTAAC
length: 35 repeater length: 30

4524386 GTTTCAATCCCTCTAAGGTCTGATTTTAAC
length: 35 repeater length: 30

4524452 GTTTCAATCCCTCTAAGGTCTGATTTTAAC
spacer length: 40 repeater length: 30
4524523 GTTTCAATCCCTCTAAGGTCTGATTTTAAC
spacer length: 39 repeater length: 30
4524593 GTTTCAATCCCTCTAAGGTCTGATTTTAAC
length: 34 repeater length: 30

4524658 GTTTCAATCCCTCTAAGGTCTGATTTTAAC
length: 35 repeater length: 30

4524724 GTTTCAATCCCTCTAAGGTCTGATTTTAAC
spacer length: 39 repeater length: 30
4524794 GTTTCAATCCCTCTAAGGTCTGATTTTAAC
length: 37 repeater length: 30

4524862 GTTTCAATCCCTCTAAGGTCTGATTTTAAC
length: 37 repeater length: 30

4524930 GTTTCAATCCCTCTAAGGTCTGATTTTAAC
length: 34 repeater length: 30

4524995 GTTTCAATCCCTCTAAGGTCTGATTTTAAC
length: 34 repeater length: 30

4525060 GTTTCAATCCCTCTAAGGTCTGATTTTAAC
length: 35 repeater length: 30

4525126 GTTTCAATCCCTCTAAGGTCTGATTTTAAC
length: 33 repeater length: 30

4525190 GTTTCAATCCCTCTAAGGTCTGATTTTAAC
length: 38 repeater length: 30

4525259 GTTTCAATCCCTCTAAGGTCTGATTTTAAC
length: 35 repeater length: 30

4525325 GTTTCAATCCCTCTAAGGTCTGATTTTAAC
length: 35 repeater length: 30

4525391 GTTTCAATCCCTCTAAGGTCTGATTTTAAC
length: 34 repeater length: 30

4525456 GTTTCAATCCCTCTAAGGTCTGATTTTAAC
length: 35 repeater length: 30

4525522 GTTTCAATCCCTCTAAGGTCTGATTTTAAC

crispr 28

24756 AGGAATATTGAAAGAGTATAAAGGAATATTGA

30

CTAACTTTAATGGGAACGTCTGCGGCTGCTGTTGCTG spacer
CGGTTGCAGGAGCTGTAGCGAATGGCTTCATGCAAAC spacer
TGCATATACTTTCACGCTATCATACCTTTCAAGCG spacer
ATCCTTTGAATCATGGTTAAAATCCTCAGATATGAC spacer
CTATCAGGATGTCAATTGGTGTCCTGATGATATCC spacer
AGAGTTTTGAGGTCCTTGAACCTGAAAAAAGAATC spacer
ATTCAAAAACAGTTGCATGTTACACCGGTGCAGATGT spacer
TCGGCACAGTAGCCTCTAATGGTTCATACATAG spacer
AGTTTTGTTTTGTTGCTATAAAAAATAATAGTG spacer
AACGACATTCATCACAATGTAAGGAATGCTAGTGA spacer
AGAATCAAGTACGGCTGATGTGTCTTTCCAAGATG spacer
AAATGCACGAGCCGCAGCCGTAATTATATTGACGA spacer
TATATTTTTTTGTTGACTCTCAAGAAATCAAGCTG spacer
CTTATACCTATAAGCCTCCCGTAACCATAGAGGACGACGA
GCTCAGGAGATTCAGCAGGGGTAGCTAACGTCATAAACT
AATCTTTCCATTCGTATGGTTTCTCATCTTTTTT spacer
GATTTCTTCAGGAGCAGGGACCTGGACAACACCGA spacer
TATCATAGGTTGAGTTCTCGGTATGAGATGGATGTTAGA
TTTGTAAGTGAGCCTTCGATAGATGCCTCTAAGCAGT spacer
TTGAAGTCTAAGCTAACTCCTGAGATCCAGGAGAAAA spacer
AGCCTTACATTCTTCGCATCGAGTTCATATTCAA spacer
ACTTCAAGAATGCCAGGTAAACCGCATCTGAGAC spacer
CTGCTGAAACTTCATATTGTTTCATGTTCTCTCCT spacer
ATAATCCAACGGGGCATAGTGTCAGGCAGTATG spacer
AAGTTGCAGAGGACTATCGAAACGAAACTGAAGATATG spacer
TACATCTTCATATTCATATATATACACTTCAGATA spacer
GTTGAATGCGAACGCCTGCGGGGATTTCCGGATAA spacer
ATGCTATGCTCGGAGCCACTCCGAAAATGAGAGA spacer
ATTCCACCGCGACAAATAATATATACGTGGATCTC spacer

AAAACGATATTCCCTAAAAACGGCATTATAAAACA

TAAAGTATAAAGGAATATTGATGGAATATAATGGAATATTGAAAGAGTATAAAGGAATATTGATGGAGTATA spacer
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length: 72 repeater length: 32

24861 AGGAATATTGAAAGAGTATAAAGGAATATTGA TGGAGTATAAAGGAATATTGATGAAGTATA spacer length:
30 repeater length: 32

24924 AGGAATATTGAAAGAGTATAAAGGAATATTGA CAAACTGCACCCATCAAAAACAACAAAAAC

crispr 29

3653484 TCCTCTGGTACCGTTATGTTCTCCTCAGGTAC
CGTTATGTTCTCCTCTGGTACTGTTATGTTCTCCTCTGGTACTGTTATGTT spacer length: 51 repeater

length: 32

3653568 TCCTCTGGTACCGTTATGTTCTCCTCAGGTAC
CGTTATGTTCTCCTCAGGTACCGTTATGTTCTCCTCAGGTACCGTTATGTTCTCCTCTGGTACTGTTATGTTCTCCTCTGGTACTG
TTATGTT spacer length: 93 repeater length: 32

3653694 TCCTCTGGTACCGTTATGTTCTCCTCAGGTAC
AAAACATCAAAAACGGTACCCACCAAGATCCAACAAAAACAGCAAAACATCAAAARAAGAACCGCAGCGGCTGAGGAGAGTACATGG
CAAGCGA

crispr 30

1726596 GGGAAGAAAAGAGTATACAGGAAGAAAAGAGTA TACAGGAAGAAAAGAGTATA spacer length: 20
repeater length: 33

1726650 GGGAAGAAAAGAGTATACAGGAAGAAAAGAGTA TACGGGAAGAAAAGAGTATA spacer length: 20
repeater length: 33

1726704 GGGAAGAAAAGAGTATACAGGAAGAAAAGAGTA GTAGGAGGGACACTCAACAA

crispr 31

2738420 AATATCAAATAAGGTTCTAACATACAATTTATAA
CAGATAATATGCCTGCAAAATAATGAGACAGATGTATTATATACCATGGTATATATATTTCAAAAAAAGAGTGTGAAGTAAGAATT
AAAACAACATATTTAAAAAAAGC spacer length: 109 repeater length: 34

2738564 AATATCAAATAAGGTTCTAACATACAATTTATAA
CAGATAATATGCCTGCAAAATAATGAGACAGATATATTATATACCATGATATATATATTTCAAAAAAAGAGTGTGAAGTAAGAATT
AAAACAATATATTTAAAAAAAGC spacer length: 109 repeater length: 34

2738708 AATATCAAATAAGGTTCTAACATACAATTTATAA
TGAAGTATAGAGGAATATTGAAAGAGTATAAAGGAATATTGAAGGAATATAAAGGAATATTGATGTATATTGATGAGATTTCTCGC
ATATTAAGTCGTTTATCTATTCC

crispr 32

2369218 ATTCGAGAGCAAGATCCACTAAAACAAGGATTGAAAC CAATATGTGTTGAGTTGTCTGCGTCCCGTGGGTCA
spacer length: 35 repeater length: 37

2369291 ATTCGAGAGCAAGATCCACTAAAACAAGGATTGAAAC CACACATGAATTATGAGATTGGGAAACAGAATTAT
spacer length: 35 repeater length: 37

2369364 ATTCGAGAGCAAGATCCACTAAAACAAGGATTGAAAC TATGCTGTAGCCACCAATAACGATGCTGCAAACA

spacer length: 34 repeater length: 37

2369436 ATTCGAGAGCAAGATCCACTAAAACAAGGATTGAAAC TTGCAGGGGTAATCATGACTATACAATTAAGAAAC
spacer length: 35 repeater length: 37

2369509 ATTCGAGAGCAAGATCCACTAAAACAAGGATTGAAAC TGAATGCTGTAATAGCTGTACTTTTAATTTCCATT
spacer length: 35 repeater length: 37

2369582 ATTCGAGAGCAAGATCCACTAAAACAAGGATTGAAAC CGGTAACCATCACTTTTGAAATTTCCTCTTAACAT
spacer length: 35 repeater length: 37

2369655 ATTCGAGAGCAAGATCCACTAAAACAAGGATTGAAAC TGGCGAAGCTAGGGAAATTCTTCCCAAAAAAAGAA

crispr 33

2310921 TTGCTTTTTTAGCTGACCTTTTCTTTAACTTGTTTTT
TTAGCTGACCTTTTCTTTAACTTGTTTTTTTAGCTGACCTTTTCTTTAG spacer length: 49 repeater length:
37

2311008 TTGCTTTTTTAGCTGACCTTTTCTTTAACTTGTTTTT TTAGCTGACCTTTTCTTTAG spacer length: 20
repeater length: 37

2311066 TTGCTTTTTTAGCTGACCTTTTCTTTAACTTGTTTTT GGGGACAAAAGCGGAATTGC

crispr 34

4063365 AAAAGCACTCGAAATGAGAGAAAAACTACTCGAAAAAGAC
CCCGAAAATGTAGCATACCAATCATACGTAGGAGGGACACTAAACAATTTAGGAAACTTGCTTAAAAATATGGGGCGCATCGAAGA
CGCGAAAAACAGGTACG spacer length: 103 repeater length: 40

4063509 AAAAGCACTCGAAATGAGAGAAAAACTACTCGAAAAAGAC
CCCGAAAATGTAGCATACCAATCATACGTAGCAATGACGCTAAACAATTTAGGAAACTTGCTTAAAAATATGGGGCGCATCGAAGA
CGCGAAAAACAAGTACG spacer length: 103 repeater length: 40

4063653 AAAAGCACTCGAAATGAGAGAAAAACTACTCGAAAAAGAC
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GTTCCGGAAGCTGAACACAAAACAGTTGAAGTGAAAATCGAAGACTTTGCCTTTAACCCCGACTCGGTTACGATTTCTCCCGGGGA
TACGGTCCGGTGGACAA

crispr 35

4064085 AAAAGCACTCGAAATTTACGAAAAACTACTCGAAAAAGAC
CCCGAAAATATAGCATACCAATCAGACATAGGAGGGACACTAAACAATTTAGGGACATTGCTTTCGGATATGGGGAGAATTGAAGA
TGCGAAAAACAGGTACG spacer length: 103 repeater length: 40

4064229 AAAAGCACTCGAAATTTACGAAAAACTACTCGAAAAAGAC
CCCGAAAATATAGCATACCAATCAGAAGTAGGAGGGACACTAAACAATTTAGGGACATTGCTTTCGGATATGGGGAGAATTGAAGA
CGCGAAAAACAGGTACG spacer length: 103 repeater length: 40

4064373 AAAAGCACTCGAAATTTACGAAAAACTACTCGAAAAAGAC
CCCGAAAATATAGCATACCAATCAGAAGTAGGAACGATGCTAAACAATTTAGGAAACTTGCTTTCGGATATGGGGAGAATTGAAGA
CGCGAAAAACAGATACA spacer length: 103 repeater length: 40

4064517 AAAAGCACTCGAAATTTACGAAAAACTACTCGAAAAAGAC
CCCGAAAATATAGCATACCAATCTTACGTAGGAGGGACACTCAACAATTTAGGAAACTTGCTTTCGGATATGGGGAGAATTGAAGA
CGCGAAAAACAGATACA spacer length: 103 repeater length: 40

4064661 AAAAGCACTCGAAATTTACGAAAAACTACTCGAAAAAGAC
CCCGAAAATGTAGCATACCAATCATACGTAGGAACTATGCTAAACAATTTAGGGACATTGCTTTCGGATATGGGGAGAATTGAAGA
CGCGAAAAACAGATACA spacer length: 103 repeater length: 40

4064805 AAAAGCACTCGAAATTTACGAAAAACTACTCGAAAAAGAC
CTGCAAAGTAATGCGAAGCTGCATTATATTCTCTAACTTGTGTTTCTCCCCAACGCACTCCAAAGAAATAAATTATAGCACTTATG
AGAACAACTACAATTGG

crispr 36

5689567 GCAACTACGAAGAAGCAGTAAAAAAGTATAACCAGTCACT
GGAAATGAAGGAAGAACTGGGGGACAAAAGCGGAATTGCAATAACACTGTACCAGCTTGGAAATATTCATTATTCTCAG
spacer length: 79 repeater length: 40

5689687 GCAACTACGAAGAAGCAGTAAAAAAGTATAACCAGTCACT
GGAAATGAACAAAAAACCGGGGGATAAAAGCGGAATTGCAAAAACACTGCACCAGCTTGGAATGATTCATCACGATAAG
spacer length: 79 repeater length: 40

5689807 GCAACTACGAAGAAGCAGTAAAAAAGTATAACCAGTCACT
GGAAATAAAGGAAGAACTGGGGGACAAAAGCGGAATTGCAATAACACTGCACCAGCTTGGAAATATTCATTATTCTCAG
spacer length: 79 repeater length: 40

5689927 GCAACTACGAAGAAGCAGTAAAAAAGTATAACCAGTCACT
GAGAATGGCAGATATGGCGTATAGTCTGCCTATAGAGGACATAGCGATTTCAACAAATTTTAAAAGAATTAGAGCTAGT

crispr 37

1869643 TCAGTTTTTACGGCGATGCCAGGGAAATTTTTCCCAAAAA
AAGCATAGATTACGCTATTGCGTTGATGAACGAGGGTAATGCAAGACAAACACTTTCAGAAATGGGCATTAAAAGTAGGGAAAATC
TTGAAATTGCT spacer length: 97 repeater length: 40

1869781 TCAGTTTTTACGGCGATGCCAGGGAAATTTTTCCCAAAAA
AAACGCAGATTACGCTCGTGTATTGATAAACGAGAGTACTGCAAGGCAAACACTTGCAGAAATGGGCATTGAAAGTAGGGAAAATC
TTGAAACTGCT spacer length: 97 repeater length: 40

1869919 TCAGTTTTTACGGCGATGCCAGGGAAATTTTTCCCAAAAA
AATTTAGGAAACTTGCTTTCGGATATGGGGAGAATTGAAGACGCGAAAAACAGATACAAAAAAGCACTCGAAATTTACGAAAAACT
ACTCGAAAAAG

crispr 38

2743581 TGAGTCGCAGAAGAAAATAGCAGAAATAATGGCACCAGTA
ATAGAGTCGCAGAAGAGAATGGCAAATATTGTTGCTGACATGACGGAACCAGCAA spacer length: 55 repeater
length: 40

2743677 TGAGTCGCAGAAGAAAATAGCAGAAATAATGGCACCAGTA
ATAGAGTCGCAGAAGAGAATGGCAGATATTGTTGCTGACATGACGGAACCAGCAA spacer length: 55 repeater
length: 40

2743773 TGAGTCGCAGAAGAAAATAGCAGAAATAATGGCACCAGTA
AAAGATATGCAGAAAATGGCAGAAATGATGACACCAGTAAAAGATATGCAGAAAATAGCAGAAATAATGGCACCAGCAA

spacer length: 79 repeater length: 40

2743893 TGAGTCGCAGAAGAAAATAGCAGAAATAATGGCACCAGTA
ATAGAGTCGCAGAAGAGAATGGCAGATATTGTTGCTGACATGACGGAACCAGCAATTGAGTCGCAGAAGAAAATAGCAGAAATAAT
GGCACCAGCAA spacer length: 97 repeater length: 40

2744031 TGAGTCGCAGAAGAAAATAGCAGAAATAATGGCACCAGTA
AACCTGACAGTTCCGGAAATTGAAATTGTTGAAAATCCGAAAAATAACACTTCCAATCAAACAGCTGCTGAAAACCTGACAGTTCC
GGAAGCTGAAC

crispr 39
5414426 TGCACCCACCAAAAACAACAAAAACGGTAAAACATCAAAA
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ACAACAAAACCTCCAAACTGCACCCATCAAAAACAACAAAACCTCCAAA spacer length:

40

5414516 TGCACCCACCAAAAACAACAAAAACGGTAAAACATCAAAA
ACAACAAAACCTCCAAACTGCACCCATCAAAAACAACAAAAACGGCAAAACATCAAAAACAACAAAACCTCCAAA spacer

length: 75 repeater

length: 40

5414632 TGCACCCACCAAAAACAACAAAAACGGTAAAACATCAAAA
GAAATTACATATTGAAATTACATATTGAAATTACATTAATTTGAGAGTTATCTACAATTTATTTGTACACACCTA

crispr 40

37286 TTAAAAAACGGTAGCCTAAAAAACGGAATTCTCGAAAAAC

GATAGGCTGAAAAACAGTATTCGAAAAACGATATATTAAAAAACGATAT spacer length:

40

37376 TTAAAAAACGGTAGCCTAAAAAACGGAATTCTCGAAAAAC GATATATTAAAAAACGATAT spacer length:

20 repeater length:

40

37437 TTAAAAAACGGTAGCCTAAAAAACGGAATTCTCGAAAAAC TGTTCATTCAGGATAAGAGA

GCA 000008085.1 ASM808vl genomic.fna (findCrispr) :

START
SPACER
crispr 1
13727 ATTTCTAATATAT
length: 54 repeater
13795 ATTTCTAATATAT
length: 54 repeater
13863 ATTTCTAATATAT
length: 54 repeater
13931 ATTTCTAATATAT
length: 52 repeater
13997 ATTTCTAATATAT
length: 53 repeater
14064 ATTTCTAATATAT
length: 54 repeater
14132 ATTTCTAATATAT
length: 54 repeater
14200 ATTTCTAATATAT
length: 54 repeater
14268 ATTTCTAATATAT

REPEAT

TAGAAACGTGTCCAATGAATTAGTGTCTATATTATTATTATAGATAACTTTCAA spacer
length: 13
TAGAAACTTCTTTCGAATACGCTCCAAACACCGATTTCAATTCCTCTCTTTCAA spacer
length: 13
TAGAAACATCAAAATGAGAACGGAAAAATAACTGTTAAATTGAAAGTCTTTCAA spacer
length: 13
TAGAAACTAGCCAGCAGAATAGAAACTGCAGTAAATGATGCCTTCCTTTCAA spacer
length: 13
TAGAAACAGATAAAGTTATTGAAATAGTAGATTATAATAGAAGATGCTTTCAA spacer
length: 13
TAGAAACCTTCTAAAAAAGTCTATTTTTCATTAACTCCGTCCGCACTCTTTCAA spacer
length: 13
TAGAAACACTATCGTATACTTGATCGAATGTTGATTTGAATGTTTTTCTTTCAA spacer
length: 13
TAGAAACCTTTCCTTCTTTCAGTAAATTTATTACATCGTCCTGTGTGCTTTCAA spacer
length: 13

TAGAAACTATTCGCCCTCTATCGGGTTTGCTTTAATAAACTCTTTCGCTACTATGTCCTCCTCTTTAGTATAACTTTCAA

spacer length:
14362 ATTTCTAATATAT
length: 54 repeater
14430 ATTTCTAATATAT
length: 54 repeater
14498 ATTTCTAATATAT
length: 54 repeater
14566 ATTTCTAATATAT

80 repeater length: 13

TAGAAACTGTTGTGTGTTGTTGCCTATATAATATATGATGTTGTGCTCTTTCAA spacer
length: 13
TAGAAACTTCTATATCATATTTATATGCATATAGTCCCAGTTTGAGACTTTCAA spacer
length: 13
TAGAAACGGAACATTTTGTTTTCCTTGAGCAAACTAAATACATCGTCCTTTCAA spacer
length: 13
TATTAGAAACGGAACATTTTGTTTTCCTTGAGCAAACTAAATACATCGTCCTTT

GCA 000008265.1 ASM826vl genomic.fna (findCrispr):

START
SPACER
crispr 1

REPEAT

51355 CTATCTAGTAATTC TTAAACAAAAAAGTGAAAATATCCGGGATATACAAATTATATTCCTTCCAT spacer

length: 51 repeater

51421 CTATCTAGTAATTC TTAAACGAGTAAACTACAGTAGCAGGCAAAATAAATTTTTGAGGAACAGCTTCCAT spacer

length: 56 repeater

length: 14

length: 14

51492 CTATCTAGTAATTC TTAAACTCTTAAAAATAGACGTCGTTTCTGACCCTTTCTTTAAGCTTCCAT spacer

length: 51 repeater

length: 14

51558 CTATCTAGTAATTC TTAAACTTGACGTTGTTGCGTGGGATGATGAGTGATATCCTCCTCTTCCAT spacer

length: 51 repeater

length: 14

51624 CTATCTAGTAATTC TTAAACAGAGAAGACAGCCTCAAAAAAGCCAAAGAAATACCTCAAAAAGAACTTCCAT

spacer length:

58 repeater length: 14

51697 CTATCTAGTAATTC TTAAACACTAAAAATTGGAATATCGAAAAGATTAGCTCCATCTTAACTTCCAT spacer

length: 53 repeater

51765 CTATCTAGTAATTC TTAAACGATGATCTGCGTCATCCACTCCGGGAAGTGCATGTGGAAAAGCTTCCAT spacer

length: 55 repeater

length: 14

length: 14

51835 CTATCTAGTAATTC TTAAACTTAAAGCCTGGTTCTAGGACTACAAAGGATTGCTTAGCGCTCCCCTTCCAT

spacer length:

57 repeater length: 14

51907 CTATCTAGTAATTC TTAAACCATAAATCTATTCTATTATTATATTGAGGTGGTAAAATGCTTCCAT spacer

49 repeater length:

49 repeater length:



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 ASM864vl 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

1372

1373

1374

1375

1376

1377

1378

1379

1380

1381

1382

1383

1384

1385

1386

1387

1388

1389

1390

1391

1392

1393

1394

1395

1396

1397

1398

1399

1400

1401

1402

1403

1404

1405

1406

984171

length:

984238

length:

984304

length:

984371

length:

984438

length:

984505

length:

984573

length:

984639

length:

984707

length:

984774

length:

984840

length:

984907

length:

984974

length:

985042

length:

985109

length:

985177

length:

985243

length:

985310

length:

985376

length:

985443

length:

985509

length:

985575

length:

985641

length:

985707

length:

985773

length:

985840

length:

985905

length:

985972

length:

986038

length:

986105

length:

986172

length:

986238

length:

986304

length:

986372

length:

986438

length:

986505

ATTTCAATCCCATTTTGGTCTGATTTTAAC
36 repeater length: 30
ATTTCAATCCCATTTTGGTCTGATTTTAAC
35 repeater length: 30
ATTTCAATCCCATTTTGGTCTGATTTTAAC
36 repeater length: 30
ATTTCAATCCCATTTTGGTCTGATTTTAAC
36 repeater length: 30
ATTTCAATCCCATTTTGGTCTGATTTTAAC
36 repeater length: 30
ATTTCAATCCCATTTTGGTCTGATTTTAAC
37 repeater length: 30
ATTTCAATCCCATTTTGGTCTGATTTTAAC
35 repeater length: 30
ATTTCAATCCCATTTTGGTCTGATTTTAAC
37 repeater length: 30
ATTTCAATCCCATTTTGGTCTGATTTTAAC
36 repeater length: 30
ATTTCAATCCCATTTTGGTCTGATTTTAAC
35 repeater length: 30
ATTTCAATCCCATTTTGGTCTGATTTTAAC
36 repeater length: 30
ATTTCAATCCCATTTTGGTCTGATTTTAAC
36 repeater length: 30
ATTTCAATCCCATTTTGGTCTGATTTTAAC
37 repeater length: 30
ATTTCAATCCCATTTTGGTCTGATTTTAAC
36 repeater length: 30
ATTTCAATCCCATTTTGGTCTGATTTTAAC
37 repeater length: 30
ATTTCAATCCCATTTTGGTCTGATTTTAAC
35 repeater length: 30
ATTTCAATCCCATTTTGGTCTGATTTTAAC
36 repeater length: 30
ATTTCAATCCCATTTTGGTCTGATTTTAAC
35 repeater length: 30
ATTTCAATCCCATTTTGGTCTGATTTTAAC
36 repeater length: 30
ATTTCAATCCCATTTTGGTCTGATTTTAAC
35 repeater length: 30
ATTTCAATCCCATTTTGGTCTGATTTTAAC
35 repeater length: 30
ATTTCAATCCCATTTTGGTCTGATTTTAAC
35 repeater length: 30
ATTTCAATCCCATTTTGGTCTGATTTTAAC
35 repeater length: 30
ATTTCAATCCCATTTTGGTCTGATTTTAAC
35 repeater length: 30
ATTTCAATCCCATTTTGGTCTGATTTTAAC
36 repeater length: 30
ATTTCAATCCCATTTTGGTCTGATTTTAAC
34 repeater length: 30
ATTTCAATCCCATTTTGGTCTGATTTTAAC
36 repeater length: 30
ATTTCAATCCCATTTTGGTCTGATTTTAAC
35 repeater length: 30
ATTTCAATCCCATTTTGGTCTGATTTTAAC
36 repeater length: 30
ATTTCAATCCCATTTTGGTCTGATTTTAAC
36 repeater length: 30
ATTTCAATCCCATTTTGGTCTGATTTTAAC
35 repeater length: 30
ATTTCAATCCCATTTTGGTCTGATTTTAAC
35 repeater length: 30
ATTTCAATCCCATTTTGGTCTGATTTTAAC
37 repeater length: 30
ATTTCAATCCCATTTTGGTCTGATTTTAAC
35 repeater length: 30
ATTTCAATCCCATTTTGGTCTGATTTTAAC
36 repeater length: 30
ATTTCAATCCCATTTTGGTCTGATTTTAAC

CCTTTAGAACTAAAAAAATAACAAAATAAAAAAAGA spacer
GGGTTCTCATAGATGGGCGACAGAAAGACATGAAA spacer
CCGTTACTCATGCATTATTAGTGAGAAACAACTCTT spacer
GATTGAAATTACTGAGGATGGTCTCTACTTCCACCT spacer
GGTCGGTGCCCGGGTCGGGTCGGTGCCCGGGTCGGG spacer
TATCATCACGCTTGAAGAGTATAATAAAGTTGTTAAG spacer
TGTTCACTATTTGGGTCATTTATGGGTACTATTTT spacer
TATGAGGGCTGTGCATGCACGGATCAGCAAGGAAACA spacer
TCAGATTCTTTCTGACAATAATATGAGGTGATATAA spacer
AGTATGTGCAGTATCCTCTCTATGTCCCCTTCATT spacer
CCTATATTATGTCCATTATTTTTCATTTACGCTGCA spacer
AATATTGAAACGTTCAAGGACATGTTGAAGAGGTAT spacer
GAGGAAACGTTTACCCTTGAAGGGCGTAAGGCCTGAT spacer
TTTCGGTGGGGGGTAGGTGGGGGGTGTGAAGGTAGA spacer
GTATCCATGACTCCTGATGCCCTGGCACGTCGAAGTC spacer
AGTATGTGCAGTATCCTCTCTATGTCCCCTTCATT spacer
GGTTTAGGGACTGTGAGATCGTTGTTGAACATAATA spacer
TCGGTGGGGGTAGGTGGGGGTATAATCAGAACAAA spacer
GGTTTAGGGACTGTGAGATCGTTGTTGAACATAATA spacer
TCGGTGGGGGTAGGTGGGGGTATAATCAGAACAAA spacer
AATATAGTGCAAATGATTCTAGAAAATAGTAAAAT spacer
TAAAATGAAAAAAAGATTCAAAAAAACATGCAAAT spacer
ACAAAGTGCCCCGCATGTCGTGAAAAGATGAAGAA spacer
CGTGGAGGGCCTCGACTACTACAAGGCTATCAGGT spacer
TGAATCTGACATGAACTGCTATTGCTGTAACCGATA spacer
GCTAAAAAGGAGTACCTGCAACGGAAAGTACCGG spacer
CTTTTAAATCCTCTAAAAACTGTTCTAAACACCAAT spacer
AACTTCACAGAAAAGCCTCCATGGAGCAAGTGCTC spacer
AAGAGGTGAAAGATATGAAAATAAAAGTAAAAATAG spacer
CTCCTCACTACCACTAAGATCATATGCTGCCGCATA spacer
AGGAGAAACTGGATAGGAGGTGAATGAGATGATTG spacer
ATGTTTTTGAGGTCGTATAGCACTATGATCGCACA spacer
GATTTTGACGGTGAGTACAATCTCTGCTGTCAGAACT spacer
AGGTTTATGGGTTCTAAACAATAGAACCCCTGATT spacer

ATAGAATGAAGAGGAAATACAAGAAAACATGCAAAT spacer

GGGTTAATAAAATCGTCGATGATGTTGTAGACAAAATC spacer



1407

1408

1409

1410

1411

1412

1413

1414

1415

1416

1417

1418

1419

1420

1421

1422

1423

1424

1425

1426

1427

1428

1429

1430

1431

1432

1433

1434

1435

1436

1437

1438

1439

1440

1441

length:

986574

length:

986641

length:

986709
spacer
986781

length:

986848

length:

986914

length:

986982

length:

987049

length:

987116

length:

987183

length:

987249

length:

987315

length:

987383

length:

987450

length:

987517

length:

987584

length:

987650

length:

987716

length:

987784

length:

987851

length:

987917

38 repeater length: 30
ATTTCAATCCCATTTTGGTCTGATTTTAAC
36 repeater length: 30
ATTTCAATCCCATTTTGGTCTGATTTTAAC
37 repeater length: 30
ATTTCAATCCCATTTTGGTCTGATTTTAAC
length: 41 repeater length: 30
ATTTCAATCCCATTTTGGTCTGATTTTAAC
36 repeater length: 30
ATTTCAATCCCATTTTGGTCTGATTTTAAC
35 repeater length: 30
ATTTCAATCCCATTTTGGTCTGATTTTAAC
37 repeater length: 30
ATTTCAATCCCATTTTGGTCTGATTTTAAC
36 repeater length: 30
ATTTCAATCCCATTTTGGTCTGATTTTAAC
36 repeater length: 30
ATTTCAATCCCATTTTGGTCTGATTTTAAC
36 repeater length: 30
ATTTCAATCCCATTTTGGTCTGATTTTAAC
35 repeater length: 30
ATTTCAATCCCATTTTGGTCTGATTTTAAC
35 repeater length: 30
ATTTCAATCCCATTTTGGTCTGATTTTAAC
37 repeater length: 30
ATTTCAATCCCATTTTGGTCTGATTTTAAC
36 repeater length: 30
ATTTCAATCCCATTTTGGTCTGATTTTAAC
36 repeater length: 30
ATTTCAATCCCATTTTGGTCTGATTTTAAC
36 repeater length: 30
ATTTCAATCCCATTTTGGTCTGATTTTAAC
35 repeater length: 30
ATTTCAATCCCATTTTGGTCTGATTTTAAC
35 repeater length: 30
ATTTCAATCCCATTTTGGTCTGATTTTAAC
37 repeater length: 30
ATTTCAATCCCATTTTGGTCTGATTTTAAC
36 repeater length: 30
ATTTCAATCCCATTTTGGTCTGATTTTAAC
35 repeater length: 30
ATTTCAATCCCATTTTGGTCTGATTTTAAC

31 repeater length: 30

987979

length:

988047

length:

988113

length:

988179

length:

988246

length:

988312

length:

988379

length:

988445

length:

988512

length:

988578

length:

988646

length:

988713

length:

988777

length:

988843

length:

ATTTCAATCCCATTTTGGTCTGATTTTAAC
37 repeater length: 30
ATTTCAATCCCATTTTGGTCTGATTTTAAC
35 repeater length: 30
ATTTCAATCCCATTTTGGTCTGATTTTAAC
35 repeater length: 30
ATTTCAATCCCATTTTGGTCTGATTTTAAC
36 repeater length: 30
ATTTCAATCCCATTTTGGTCTGATTTTAAC
35 repeater length: 30
ATTTCAATCCCATTTTGGTCTGATTTTAAC
36 repeater length: 30
ATTTCAATCCCATTTTGGTCTGATTTTAAC
35 repeater length: 30
ATTTCAATCCCATTTTGGTCTGATTTTAAC
36 repeater length: 30
ATTTCAATCCCATTTTGGTCTGATTTTAAC
35 repeater length: 30
ATTTCAATCCCATTTTGGTCTGATTTTAAC
37 repeater length: 30
ATTTCAATCCCATTTTGGTCTGATTTTAAC
36 repeater length: 30
ATTTCAATCCCATTTTGGTCTGATTTTAAC
33 repeater length: 30
ATTTCAATCCCATTTTGGTCTGATTTTAAC
35 repeater length: 30
ATTTCAATCCCATTTTGGTCTGATTTTAAC
36 repeater length: 30

ATGGATGAGGAAGGTGACGGCCCTGGGAAGTACAGG spacer
ACATACCCTTCTTCATATAAGAACTGCACATAGTCAA spacer
CGAGAAGGGTGAGGACGTCCTTGAGGGCGCATACGATGTCC
GCTTAGTCGTTATAATCGAGTCGATAAGATTCTTTG spacer
CCGTGCTGAGGATGTCTTCGTGTACCCGGTCCTTC spacer
CTGTAGCGAATTACTCCGCTGAGTTCTCATCCTTTGA spacer
CCATTTTGTTGCCTCATTTAAACTCATCTTTAAAAT spacer
GCAGAGGAAAACGAAGAAAAGGAGAAAATAGAAGCC spacer
CTATCTAAGTAGTATGAGTCTTCAAAGAGGATATTG spacer
CAGGCTTAGTGTGGGTTTTATTGAATCTGTACTTA spacer
CCGTGCTGAGGATGTCTTCGTGTACCCGGTCCTTC spacer
CTGTAGCGAATTACTCCGCTGAGTTCTCATCCTTTGA spacer
CCATTTTGTTGCCTCATTTAAACTCATCTTTAAAAT spacer
GCAGAGGAAAACGAAGAAAAGGAGAAAATAGAAGCC spacer
CTATCTAAGTAGTATGAGTCTTCAAAGAGGATATTG spacer
CAGGCTTAGTGTGGGTTTTATTGAATCTGTACTTA spacer
AGGTGAGAAAAAATGAAAGGAAAAGAAGTTGAGAA spacer
TGGCTTGGCCAGGCTGGGGTCCAGGCCACCCTCATCG spacer
ACTTATTTATCGATAAAGTTCTACTCACATGTTTAG spacer
GGGGAGGACCTCATAAAATTTTTGGATTAAAATGT spacer
TTTCCCTGAGATGATGTCCTTGATTGTGCTG spacer length:
ATATACATCATATATTAATAAAATAAAAAAAATCAAT spacer
GAGTTCATTGTACTCATTGATCGTCTCTTCATCCC spacer
TGGATTATTGGGACTTACATGCGACAGATTTTTAT spacer
GGATCTGAAAATAAAGAAAGCTTCAAATCAAAAAAT spacer
CTTCTAGCAAGAGACATTGACGATATACACAAGTA spacer
CGGGGAGAGTCTGACATTCTTGAAGTAGAACCTCCC spacer
TCACACTGTACCCGAACTTCTCCGCGACTTTCTTT spacer
AGAGGTTATGAAATCAGTAATAGCCTCAAGGAGTAA spacer
TAAAAGTAACCTATAACAATTACCTATGGCTCATA spacer
CCTCAGTAATGTAATAATCGATATAGCAAGTTGCGAT spacer
ACGTAACAGTATATACTGTCCAAAATGTGCCGCAGA spacer
CTATAGGGTCATCCTCGAGGACAGCGCCCGCTT spacer
GGCTCGGCCAGGCAGGGGTGGAAATGGAACTCGTC spacer

TATGACGCCCTCAAAGTCTTTTTCCCGTGCGGCCTC spacer



1442

1443

1444

1445

1446

1447

1448

1449

1450

1451

1452

1453

1454

1455

1456

1457

1458

1459

1460

1461

1462

1463

1464

1465

1466

1467

1468

1469

1470

1471

1472

1473

1474

1475

1476

1477

988910
length:
988976
length:
989043
length:
989108
length:
989174
length:
989242
length:
989309
length:
989375
length:
989439
length:
989505
length:
989571
length:
989637
length:
989703
length:
989770
length:
989837
length:
989902
length:
989969

31 repeater length:

990031
length:
990095
length:
990161
length:
990228
length:
990295
length:
990360
length:
990427
length:
990494
length:
990558
length:
990625
length:
990692
length:
990759
length:
990826

31 repeater length:

990888
length:
990955
length:
991025
length:
991091
length:
991158
length:
991226

ATTTCAATCCCATTTTGGTCTGATTTTAAC
35 repeater length: 30
ATTTCAATCCCATTTTGGTCTGATTTTAAC
36 repeater length: 30
ATTTCAATCCCATTTTGGTCTGATTTTAAC
34 repeater length: 30
ATTTCAATCCCATTTTGGTCTGATTTTAAC
35 repeater length: 30
ATTTCAATCCCATTTTGGTCTGATTTTAAC
37 repeater length: 30
ATTTCAATCCCATTTTGGTCTGATTTTAAC
36 repeater length: 30
ATTTCAATCCCATTTTGGTCTGATTTTAAC
35 repeater length: 30
ATTTCAATCCCATTTTGGTCTGATTTTAAC
33 repeater length: 30
ATTTCAATCCCATTTTGGTCTGATTTTAAC
35 repeater length: 30
ATTTCAATCCCATTTTGGTCTGATTTTAAC
35 repeater length: 30
ATTTCAATCCCATTTTGGTCTGATTTTAAC
35 repeater length: 30
ATTTCAATCCCATTTTGGTCTGATTTTAAC
35 repeater length: 30
ATTTCAATCCCATTTTGGTCTGATTTTAAC
36 repeater length: 30
ATTTCAATCCCATTTTGGTCTGATTTTAAC
36 repeater length: 30
ATTTCAATCCCATTTTGGTCTGATTTTAAC
34 repeater length: 30
ATTTCAATCCCATTTTGGTCTGATTTTAAC
36 repeater length: 30
ATTTCAATCCCATTTTGGTCTGATTTTAAC
30
ATTTCAATCCCATTTTGGTCTGATTTTAAC
33 repeater length: 30
ATTTCAATCCCATTTTGGTCTGATTTTAAC
35 repeater length: 30
ATTTCAATCCCATTTTGGTCTGATTTTAAC
36 repeater length: 30
ATTTCAATCCCATTTTGGTCTGATTTTAAC
36 repeater length: 30
ATTTCAATCCCATTTTGGTCTGATTTTAAC
34 repeater length: 30
ATTTCAATCCCATTTTGGTCTGATTTTAAC
36 repeater length: 30
ATTTCAATCCCATTTTGGTCTGATTTTAAC
36 repeater length: 30
ATTTCAATCCCATTTTGGTCTGATTTTAAC
33 repeater length: 30
ATTTCAATCCCATTTTGGTCTGATTTTAAC
36 repeater length: 30
ATTTCAATCCCATTTTGGTCTGATTTTAAC
36 repeater length: 30
ATTTCAATCCCATTTTGGTCTGATTTTAAC
36 repeater length: 30
ATTTCAATCCCATTTTGGTCTGATTTTAAC
36 repeater length: 30
ATTTCAATCCCATTTTGGTCTGATTTTAAC
30
ATTTCAATCCCATTTTGGTCTGATTTTAAC
36 repeater length: 30
ATTTCAATCCCATTTTGGTCTGATTTTAAC
39 repeater length: 30
ATTTCAATCCCATTTTGGTCTGATTTTAAC
35 repeater length: 30
ATTTCAATCCCATTTTGGTCTGATTTTAAC
36 repeater length: 30
ATTTCAATCCCATTTTGGTCTGATTTTAAC
37 repeater length: 30
ATTTCAATCCCATTTTGGTCTGATTTTAAC

CATGTCATGACCCGTGCCATGATCCGCCGATCAAA spacer
TCGAATGCCTATTAAGCCTGTATTCAGCATTAGAAG spacer
AGGCCTGGTTCATGGTCGAGGGTCTCCTTGCTTA spacer
TGTTCACTATTTGGGTCATTTATGGGTACTATTTT spacer
TATGAGGGCTGTGCATGCACGGATCAGCAAGGAAACA spacer
TCAGATTCTTTCTGACAATAATATGAGGTGATATAA spacer
CATATAACGAAATTAAGTCAAATTCGTTTCATTAG spacer
TCAGGTTGAGGTTTCAGGTTGAGGTTTCAGGTT spacer
GGATGATCGGGGTGGGTATGTTCATGCATGGAAAT spacer
TGAATACCTGTTCCTCTTCGTATTCCTCATCGCAA spacer
CCTTTTTACTCTGTTTAGCCCTTTTTACTGCACAA spacer
TTACTTTTATAAATAATATCTGAACTTTTTCACCT spacer
AAGGCGGTTAAGCACACTCAACGCTCTGATTGAGTG spacer
TCACAGTCAGCTCCACTGAGTCCATGCTTAGAGCCT spacer
TTAATTCCAATATGGGCCGATATCTGCCCTCTTT spacer
CCGGAACACCAGGTCCTGGGCTTGTGGGTTCTGCTC spacer
CATCTGTTTCACCTCTTCTTTTTTTCTTTGT spacer length:
TTTATTAATTTAGTATTGGTTGTTTGGTTAATT spacer
ATATATACCATATTGAACATTGATTTTAGCGTTTT spacer
CCAGCAGAAACAGTAATAGTCAAATATTATAAGCAC spacer
CTTGATAAGGGTAGTAAACGAACCCGATAGTGAATA spacer
CCAAATAAAACGTTAATATCGATTTAATTCCAAT spacer
CGTTTCAACTAATGAAACTGTCTTAAATTGCTTATT spacer
TCGCAGAACATCATACACATCAGGTAGTCTATACAG spacer
TGATGGTTTTGATGTTTTGTGTAAAATTCGTGA spacer
GAAGTCACACTGAATACGAAGAAATACAAGACACAG spacer
CCGGTCCTTGACGGGAAAATCTACAGGGCCACAATA spacer
ACACAGTACAATTATTCGGAATAATACACGCACAAT spacer
ATGAACATGCAGATAAAAGATGATATAATAGAAAAA spacer
AAGTATTTTTCTGAATTCACGGATTGCTTCG spacer length:
TATAATCGAATATTGTTGCGTATTGTGTTGTGTTTT spacer
AGGTTCTTGTGGGTTATTGTTGTCCTAGTCCAGTTTACA spacer
CTAAAGTTTCTCTGTAGTCCACATCCCCTTTTTTC spacer
TGAGGTGACAAGTATCAGGTTCTCACAGTGTTTCAT spacer

ACCGATGGTACCTCAGGATACTATTCCCACCACTCAC spacer

TTGAAGACTCATACTACTTAGACAGTTTTGAATTC spacer



1478

1479

1480

1481

1482

1483

1484

1485

1486

1487

1488

1489

1490

1491

1492

1493

1494

1495

1496

1497

1498

1499

1500

1501

1502

1503

1504

1505

1506

1507

1508

1509

1510

1511

1512

1513

1514

length:
991292
length:
991359
length:
991425
length:
991492
length:
991555

crispr

1472442
length:
1472508
length:
1472573
length:
1472639
length:
1472705
length:
1472774
length:
1472841
length:
1472908
length:
1472974
length:
1473040
spacer

1473110
length:
1473176
length:
1473242
length:
1473309
length:
1473375
length:
1473442
length:
1473507
length:
1473576
length:
1473643
length:
1473708
length:
1473770
length:
1473837
length:
1473904
length:
1473972
length:
1474034
length:
1474096
length:
1474163
length:
1474229
length:
1474294
length:

35 repeater length: 30
ATTTCAATCCCATTTTGGTCTGATTTTAAC
36 repeater length: 30
ATTTCAATCCCATTTTGGTCTGATTTTAAC
35 repeater length: 30
ATTTCAATCCCATTTTGGTCTGATTTTAAC
36 repeater length: 30
ATTTCAATCCCATTTTGGTCTGATTTTAAC
32 repeater length: 30
ATTTCAATCCCATTTTGGTCTGATTTTAAC

3
GTTAAAATCAGACCAAAATGGGATTGAAAT
35 repeater length: 30
GTTAAAATCAGACCAAAATGGGATTGAAAT
34 repeater length: 30
GTTAAAATCAGACCAAAATGGGATTGAAAT
35 repeater length: 30
GTTAAAATCAGACCAAAATGGGATTGAAAT
35 repeater length: 30
GTTAAAATCAGACCAAAATGGGATTGAAAT
38 repeater length: 30
GTTAAAATCAGACCAAAATGGGATTGAAAT
36 repeater length: 30
GTTAAAATCAGACCAAAATGGGATTGAAAT
36 repeater length: 30
GTTAAAATCAGACCAAAATGGGATTGAAAT
35 repeater length: 30
GTTAAAATCAGACCAAAATGGGATTGAAAT
35 repeater length: 30
GTTAAAATCAGACCAAAATGGGATTGAAAT

length: 39 repeater length: 30
GTTAAAATCAGACCAAAATGGGATTGAAAT
35 repeater length: 30
GTTAAAATCAGACCAAAATGGGATTGAAAT
35 repeater length: 30
GTTAAAATCAGACCAAAATGGGATTGAAAT
36 repeater length: 30
GTTAAAATCAGACCAAAATGGGATTGAAAT
35 repeater length: 30
GTTAAAATCAGACCAAAATGGGATTGAAAT
36 repeater length: 30
GTTAAAATCAGACCAAAATGGGATTGAAAT
34 repeater length: 30
GTTAAAATCAGACCAAAATGGGATTGAAAT
38 repeater length: 30
GTTAAAATCAGACCAAAATGGGATTGAAAT
36 repeater length: 30
GTTAAAATCAGACCAAAATGGGATTGAAAT
34 repeater length: 30
GTTAAAATCAGACCAAAATGGGATTGAAAT
31 repeater length: 30
GTTAAAATCAGACCAAAATGGGATTGAAAT
36 repeater length: 30
GTTAAAATCAGACCAAAATGGGATTGAAAT
36 repeater length: 30
GTTAAAATCAGACCAAAATGGGATTGAAAT
37 repeater length: 30
GTTAAAATCAGACCAAAATGGGATTGAAAT
31 repeater length: 30
GTTAAAATCAGACCAAAATGGGATTGAAAT
31 repeater length: 30
GTTAAAATCAGACCAAAATGGGATTGAAAT
36 repeater length: 30
GTTAAAATCAGACCAAAATGGGATTGAAAT
35 repeater length: 30
GTTAAAATCAGACCAAAATGGGATTGAAAT
34 repeater length: 30
GTTAAAATCAGACCAAAATGGGATTGAAAT
36 repeater length: 30

ATCGAGGAATTCTATTTTATCCTCACCAGGATAGCG spacer
ATGTTTTCCGTTATACTATAGTGCGTTTTGGTATT spacer
CCATACCACACATTTGGATTGTAGGTGGTTGATGTT spacer
TAGCGGTTAATGTCGTCGATGTCCCTTGTTAT spacer

TCTTGGTAGCTTCCACTGTACTTTCCTGATCC

GGTGAAAATACTAACACCCGTAGAAGCCCTTGAAG spacer
ATTACAATCGTAAGCATTATGGTGAATCGGCTTG spacer
TGAAAACTACGGAATGGTATAAGAATGGTGAGAGA spacer

GTAAATGCGAACTATTACTATAATAATAACCTTTA spacer

ATATTTACAATTCTAATTTGATTTTTATTTCCCATGAA spacer

ACTGGAGGAGATGGAAAAGTGCAGCACGAGTGACAT spacer
ATGGAGGTGAAAGGAATGGTAGTGAATGAAAAAATG spacer
GAAGCAATGAGCTACGCAGTAGGGTGAGAGAGCAG spacer
TTATCGTGAAATACTTATTCTTAATCGGTTTTAGG spacer
TTTATATATAATTTTAACATATCCACAAAATAGTACCTA

TTACAAACATCTCTATGGTTTCCAGTGCCATGACG spacer
TAAAGCTTCATTTGATTTACCGTCCATTACAAACA spacer
CCAGGAGAGCATCAATGACATGACCAACCGCCTCAA spacer
TTATGCTCTTAGGAGCATAGCGACGTAGTCATACA spacer
TTATAAAACCAAGAATGGAAGTAATGAATAGGCCAT spacer

TGGGATGTCCTCGATAGGCTGCGAGAGAGCGCAG spacer

AAAGGGTGGCGGAGAGTCGGTAGAAACGATGTGCAATG spacer

ATCAAGCAAATGGTGATCATTATTTCCAGTACTCTT spacer
TTTATTTGGACTGGTTTGCCGTCGAGGAAGAATT spacer
TATTGGTCTCTGTCTCATCCACCGTAACGGT spacer
TTTTTTATTACCCAATATTTTTCTTCAATTCTTTCC spacer
TGGACTGATTTAAGCCCAATGGGGGCTCTCAGGGCG spacer
ACTGGAAAAAAAGAGTACACCACAATCTACACGTAAT spacer
GAATGCGAGGAGGCTTAAAGCCACATTCAAG spacer
TATTGGTCTCTGTCTCATCCACCGTAACGGT spacer
TTTTTTATTACCCAATATTTTTCTTCAATTCTTTCC spacer
GCTCAATAAGGGTCGACGTGGCCCCGGAGGCCACG spacer
TACTGTGCGATCCACAGCTGACAGTGTAATTAAA spacer

TGGACTGATTTAAGCCCAATGGGGGCTCTCAGGGCG spacer



1515

1516

1517

1518

1519

1520

1521

1522

1523

1524

1525

1526

1527

1528

1529

1530

1531

1532

1533

1534

1535

1536

1537

1538

1539

1540

1541

1542

1543

1544

1545

1546

1547

1548

1549

1550

1551

1552

1474361
length:
1474429
length:
1474491
length:
1474558
length:
1474627
length:
1474693
length:
1474758
length:
1474826
length:
1474893
length:
1474961
length:
1475024
length:
1475089
length:
1475153
length:
1475220
length:
1475288
length:
1475352
length:
1475419
length:
1475484

GTTAAAATCAGACCAAAATGGGATTGAAAT
37 repeater length: 30
GTTAAAATCAGACCAAAATGGGATTGAAAT
31 repeater length: 30
GTTAAAATCAGACCAAAATGGGATTGAAAT
36 repeater length: 30
GTTAAAATCAGACCAAAATGGGATTGAAAT
38 repeater length: 30
GTTAAAATCAGACCAAAATGGGATTGAAAT
35 repeater length: 30
GTTAAAATCAGACCAAAATGGGATTGAAAT
34 repeater length: 30
GTTAAAATCAGACCAAAATGGGATTGAAAT
37 repeater length: 30
GTTAAAATCAGACCAAAATGGGATTGAAAT
36 repeater length: 30
GTTAAAATCAGACCAAAATGGGATTGAAAT
37 repeater length: 30
GTTAAAATCAGACCAAAATGGGATTGAAAT
32 repeater length: 30
GTTAAAATCAGACCAAAATGGGATTGAAAT
34 repeater length: 30
GTTAAAATCAGACCAAAATGGGATTGAAAT
33 repeater length: 30
GTTAAAATCAGACCAAAATGGGATTGAAAT
36 repeater length: 30
GTTAAAATCAGACCAAAATGGGATTGAAAT
37 repeater length: 30
GTTAAAATCAGACCAAAATGGGATTGAAAT
33 repeater length: 30
GTTAAAATCAGACCAAAATGGGATTGAAAT
36 repeater length: 30
GTTAAAATCAGACCAAAATGGGATTGAAAT
34 repeater length: 30
GTTAAAATCAGACCAAAATGGGATTGAAAT

ACTGGAAAAAAAGAGTACACCACAATCTACACGTAAT spacer
GAATGCGAGGAGGCTTAAAGCCACATTCAAG spacer
TGAAGCACTGTGTTGGCTCAATGCTGTCTAAGTGCT spacer
GGGAATACCTGAAGAAGATAAACGCATAGAGTTTGCCG spacer
GCTAGTTCATGGCAGATGAGTTCAGCGAGACCATA spacer
TAGATCACGCCCCCAAGCCACCTTAACCCGTCCG spacer
GTACATTTCGGTGGCGATTTTTTTCATTTCACCACCG spacer
ATCCGAAACATCTCAGTAGCGATTTTTTTCATTTCG spacer
GAGTATGGAAATAGCTATGGATGGTGGTTTTCAATTG spacer
TGGCGATCGTAAGGGCCCTTAACCTGCGACTG spacer
TAGGAGGGAGGAGTGATCCTCCCCTTTCTTTCTC spacer
TTCTATCACCTCTTATTTTTCTCTCTGGAGCCG spacer
CTATTTTTTCTTTGTCCTCTGTGGTTCTTTTGGATT spacer
TTCTATTTTTCTTTTCTTTCTTTTGTCTTTCTTTCTA spacer
AAAATAACACTATCTAAATCATCAAAATCATTT spacer
TTGAGGATTTCATATGCTTCAAAGGGGCTTTTTCCT spacer
GGACACGCGTATAGCCTGAAGACGACCCTCAGCA spacer

CTTGGTAGCTTCCACTGTACTTTCCTGATCCCTC

GCA 000008665.1 ASM866vl genomic.fna (findCrispr) :

START

SPACER
crispr
398369

TTACTGTGTTCCGAGCTTTCAGAGGCAGGCCAAGAGCTCTTTTAATCCCATTTTGGTCTGATTTCAACCTTCATGTGCTCTCAACC

REPEAT

1
CTTTCAATCCCATTTTGGTCTGATTTCAAC

AGTAGTATATTGTCCTAACT spacer length: 10
398506 CTTTCAATCCCATTTTGGTCTGATTTCAAC AGGCCCGGAATCAACAGGAACACCTGATACACGAAT spacer

length:
398573
length:
398641
length:
398708
length:
398776
length:
398843
length:
398911
spacer
398982
length:
399048
length:
399116
length:
399183
length:
399251
spacer
399323
spacer
399395

36 repeater length: 30
CTTTCAATCCCATTTTGGTCTGATTTCAAC
37 repeater length: 30
CTTTCAATCCCATTTTGGTCTGATTTCAAC
36 repeater length: 30
CTTTCAATCCCATTTTGGTCTGATTTCAAC
37 repeater length: 30
CTTTCAATCCCATTTTGGTCTGATTTCAAC
36 repeater length: 30
CTTTCAATCCCATTTTGGTCTGATTTCAAC
37 repeater length: 30
CTTTCAATCCCATTTTGGTCTGATTTCAAC
length: 40 repeater length: 30
CTTTCAATCCCATTTTGGTCTGATTTCAAC
35 repeater length: 30
CTTTCAATCCCATTTTGGTCTGATTTCAAC
37 repeater length: 30
CTTTCAATCCCATTTTGGTCTGATTTCAAC
36 repeater length: 30
CTTTCAATCCCATTTTGGTCTGATTTCAAC
37 repeater length: 30
CTTTCAATCCCATTTTGGTCTGATTTCAAC
length: 41 repeater length: 30
CTTTCAATCCCATTTTGGTCTGATTTCAAC
length: 41 repeater length: 30
CTTTCAATCCCATTTTGGTCTGATTTCAAC

6 repeater length: 30

ATGCGGAATTAACAGCATTATCAGGAAAGCGATTATG spacer
GGGGGGAGGATGAGAGCTCTGTTTGCCGTTCTGGTG spacer
TTTCTGGCATGGGGAGTTAGCAGGAACGTGGCAGGCT spacer
GTTAAGCTCTCGGTCGGGCTCTTTGCTCGGTAGAAC spacer
GACTGTAATCTCAACTCCTCCGCCATCTTCTGAAACT spacer
CACATTGACGTGGCGGATTAAGCGCTTGTGGAAAGTGTTT
GATGAAGCCATATTTGTCGCATTATTCCACGACGT spacer
CTTCTCAACTATCGGTTGTTTGACATTTGTATCCTTT spacer
GAAGTTCCACATTCCCGTGACTTTCAAGAAGATTAT spacer
ACAATCTGATCGAACAGATTACCAGTCAAAGCAACTC spacer
TTGCTGAGCTCAGAGGCTTTACCGCTAACACTCGCCTTAAC
TTGTCAGTTCTCTTCTGATCGATTCGGCCAGAGTGGTATAT

CTGAGTCTGCTTACTCCAAGATTTATGTCTCTGTATGTC spacer



1553

1554

1555

1556

1557

1558

1559

1560

1561

1562

1563

1564

1565

1566

1567

1568

1569

1570

1571

1572

1573

1574

1575

1576

1577

1578

1579

1580

1581

1582

1583

1584

1585

1586

1587

1588

1589

length:

399465

length:

399532

length:

399599

length:

399665

length:

399732

length:

399797

length:

399863

length:

399931
spacer
400002
spacer
400073

length:

400140

length:

400210

length:

400278
spacer
400349
spacer
400423

length:

400490

length:

400556
spacer
400628

length:

400696

length:

400761

length:

400827

length:

400893

length:

400959

length:

401026

length:

401093

length:

401159

length:

401225

length:

401292

length:

401360

length:

401428

length:

401495

length:

401561

crispr

39 repeater length: 30
CTTTCAATCCCATTTTGGTCTGATTTCAAC
36 repeater length: 30
CTTTCAATCCCATTTTGGTCTGATTTCAAC
36 repeater length: 30
CTTTCAATCCCATTTTGGTCTGATTTCAAC
35 repeater length: 30
CTTTCAATCCCATTTTGGTCTGATTTCAAC
36 repeater length: 30
CTTTCAATCCCATTTTGGTCTGATTTCAAC
34 repeater length: 30
CTTTCAATCCCATTTTGGTCTGATTTCAAC
35 repeater length: 30
CTTTCAATCCCATTTTGGTCTGATTTCAAC
37 repeater length: 30
CTTTCAATCCCATTTTGGTCTGATTTCAAC
length: 40 repeater length: 30
CTTTCAATCCCATTTTGGTCTGATTTCAAC
length: 40 repeater length: 30
CTTTCAATCCCATTTTGGTCTGATTTCAAC
36 repeater length: 30
CTTTCAATCCCATTTTGGTCTGATTTCAAC
39 repeater length: 30
CTTTCAATCCCATTTTGGTCTGATTTCAAC
37 repeater length: 30
CTTTCAATCCCATTTTGGTCTGATTTCAAC
length: 40 repeater length: 30
CTTTCAATCCCATTTTGGTCTGATTTCAAC
length: 43 repeater length: 30
CTTTCAATCCCATTTTGGTCTGATTTCAAC
36 repeater length: 30
CTTTCAATCCCATTTTGGTCTGATTTCAAC
35 repeater length: 30
CTTTCAATCCCATTTTGGTCTGATTTCAAC
length: 41 repeater length: 30
CTTTCAATCCCATTTTGGTCTGATTTCAAC
37 repeater length: 30
CTTTCAATCCCATTTTGGTCTGATTTCAAC
34 repeater length: 30
CTTTCAATCCCATTTTGGTCTGATTTCAAC
35 repeater length: 30
CTTTCAATCCCATTTTGGTCTGATTTCAAC
35 repeater length: 30
CTTTCAATCCCATTTTGGTCTGATTTCAAC
35 repeater length: 30
CTTTCAATCCCATTTTGGTCTGATTTCAAC
36 repeater length: 30
CTTTCAATCCCATTTTGGTCTGATTTCAAC
36 repeater length: 30
CTTTCAATCCCATTTTGGTCTGATTTCAAC
35 repeater length: 30
CTTTCAATCCCATTTTGGTCTGATTTCAAC
35 repeater length: 30
CTTTCAATCCCATTTTGGTCTGATTTCAAC
36 repeater length: 30
CTTTCAATCCCATTTTGGTCTGATTTCAAC
37 repeater length: 30
CTTTCAATCCCATTTTGGTCTGATTTCAAC
37 repeater length: 30
CTTTCAATCCCATTTTGGTCTGATTTCAAC
36 repeater length: 30
CTTTCAATCCCATTTTGGTCTGATTTCAAC
35 repeater length: 30
CTTTCAATCCCATTTTGGTCTGATTTCAAC

2

CCGGCAAAACAAGATACCACGATTTCTTCCCATGCC spacer
CTCCGACTATCACCCAGTCAAACCCCTCGAAGTCCG spacer
AGGTGCCTTGTAACCTTTCTATTTTTTGATTGCTC spacer
TACCGAGCTGCTCAGCGTTGGGATGGAGTATTTCAC spacer
CTGCGGGGGAGCAGCCCATCGCCGAATACGACAA spacer
TACTCCCCTGAAACCTCCTCAGAGCCTTCGTGTCC spacer
CGTTCGGCGTCGTAGAGGAAGAGAAGAGGGAGTCCAG spacer
GAGGCGTTCATCAAGGAGGCTTACCGAGTTCTAAAAAAAG
AGTCGTTTTGAAAACCACCGAGCCGTCAGCGGTTGCGACC

TAAGATCCTGAAGCCAGATCCAGACCTCAAAGAAGG spacer

CAATCTCGTCGTCAGCAATCGAGATATTAGCAGTTCCCG spacer

TATTTAGCCCTCTTAACGACCCGTTCTTCGCTGTTTA spacer
TTTAAGAACCTTGAATGTCTTACCTGCTGGAAGTCTAAAC
TCAGCCACGTCGTTGAACCGATGCTCGCAGACTTCAACGGCTC
TCCGTAACTATGCTATTGTTCTCAAGCAAATTATAC spacer
CAGGAGGAATGATATGTTTATTGGACAAAGACAGG spacer
ATCGCCAATTGCCTCAACACTCACTTTGCCATAGCAATACA
TTCGGGGGATTTGATGAGTTGCTTCTCCTCTTGCCCT spacer
TCCCCTCTGGAGTTCGTGAGGTATGCCTCCTTTA spacer
GGCCGAGCTGAAGCTGCTCTATGTCGGAGAGTTCC spacer
TAACGAATCTCAAAGCCCTCGCATTGGAAAGGGTC spacer
CAAGTACAGACTCTCGAAGCCGCCCGTAAAATCGC spacer
AAACCCCCCTCTTGGTGGAGTTGGCAAAGATTATGT spacer
TCACGACGCTCCCTAACGGTAAGGCAATAGTTAAAA spacer
TAGGGCAACAGTTGTTCGATCTCCTCTCTCGTTAA spacer
TGTTCAATCAAGTCAAAACGTATTACTCTCAAAGC spacer
CATTAACAGCTCTCAGAACGATTTGGGACAGAACAA spacer
TTGAACTCCACCTCTGGCAACAGCGGCTGCTATTACT spacer
CCTTGATCGAGGGAGAGAAGAACCCTCGAGTCGTCGT spacer
TCAAAAACGTTTTGGAGAGTAGTTCTCGCACTTGCT spacer
CGCCTTGCTGAAAGCTCTAAGCACCACTTCGGCAA spacer

AGCAAGTCTTCGATTTCGCCTGCGACTTGTTCAAC

148 GTTGAAATCAGACCAAAATGGGATTGAAAG AGCCTTTCAGCCCTAGTGTGAGTGTCAGGTTTACTCT spacer

length:

37 repeater length: 30

216 GTTGAAATCAGACCAAAATGGGATTGAAAG GTTTGTTAAGGGCTTTGATTTGCTCCTCGGTGGCTCT spacer

length:

37 repeater length: 30



1590

1591

1592

1593

1594

1595

1596

1597

1598

1599

1600

1601

1602

1603

1604

1605

1606

1607

1608

1609

1610

1611

1612

1613

1614

1615

1616

1617

1618

1619

1620

1621

1622

1623

1624

1625

284 GTTGAAATCAGACCAAAATGGGATTGAAAG
length: 36 repeater length: 30

351 GTTGAAATCAGACCAAAATGGGATTGAAAG
34 repeater length: 30

416 GTTGAAATCAGACCAAAATGGGATTGAAAG
length: 35 repeater length: 30

482 GTTGAAATCAGACCAAAATGGGATTGAAAG
length: 38 repeater length: 30

551 GTTGAAATCAGACCAAAATGGGATTGAAAG
length: 35 repeater length: 30

617 GTTGAAATCAGACCAAAATGGGATTGAAAG
length: 37 repeater length: 30

685 GTTGAAATCAGACCAAAATGGGATTGAAAG
length: 35 repeater length: 30

751 GTTGAAATCAGACCAAAATGGGATTGAAAG
length: 39 repeater length: 30

821 GTTGAAATCAGACCAAAATGGGATTGAAAG
length: 41 repeater length: 30

893 GTTGAAATCAGACCAAAATGGGATTGAAAG
length: 37 repeater length: 30

961 GTTGAAATCAGACCAAAATGGGATTGAAAG
34 repeater length: 30

1026 GTTGAAATCAGACCAAAATGGGATTGAAAG
length: 36 repeater length: 30

1093 GTTGAAATCAGACCAAAATGGGATTGAAAG
length: 37 repeater length: 30

1161 GTTGAAATCAGACCAAAATGGGATTGAAAG
length: 38 repeater length: 30

1230 GTTGAAATCAGACCAAAATGGGATTGAAAG
length: 40 repeater length: 30

1301 GTTGAAATCAGACCAAAATGGGATTGAAAG
length: 38 repeater length: 30

1370 GTTGAAATCAGACCAAAATGGGATTGAAAG
length: 39 repeater length: 30

1440 GTTGAAATCAGACCAAAATGGGATTGAAAG
length: 35 repeater length: 30

1506 GTTGAAATCAGACCAAAATGGGATTGAAAG
length: 37 repeater length: 30

1574 GTTGAAATCAGACCAAAATGGGATTGAAAG
length: 38 repeater length: 30

1643 GTTGAAATCAGACCAAAATGGGATTGAAAG
length: 39 repeater length: 30

1713 GTTGAAATCAGACCAAAATGGGATTGAAAG
length: 40 repeater length: 30

1784 GTTGAAATCAGACCAAAATGGGATTGAAAG
length: 36 repeater length: 30

1851 GTTGAAATCAGACCAAAATGGGATTGAAAG
length: 39 repeater length: 30

1921 GTTGAAATCAGACCAAAATGGGATTGAAAG
length: 35 repeater length: 30

1987 GTTGAAATCAGACCAAAATGGGATTGAAAG
length: 38 repeater length: 30

2056 GTTGAAATCAGACCAAAATGGGATTGAAAG
length: 41 repeater length: 30

2128 GTTGAAATCAGACCAAAATGGGATTGAAAG
length: 38 repeater length: 30

2197 GTTGAAATCAGACCAAAATGGGATTGAAAG
length: 37 repeater length: 30

2265 GTTGAAATCAGACCAAAATGGGATTGAAAG
length: 39 repeater length: 30

2335 GTTGAAATCAGACCAAAATGGGATTGAAAG
length: 37 repeater length: 30

2403 GTTGAAATCAGACCAAAATGGGATTGAAAG
length: 35 repeater length: 30

2469 GTTGAAATCAGACCAAAATGGGATTGAAAG
length: 38 repeater length: 30

2538 GTTGAAATCAGACCAAAATGGGATTGAAAG
length: 37 repeater length: 30

2606 GTTGAAATCAGACCAAAATGGGATTGAAAG
length: 37 repeater length: 30

2674 GTTGAAATCAGACCAAAATGGGATTGAAAG

TAAAGCAGTTCACCCCTGTTACTGGTTTAACTGCCT spacer
GTATTTGAATCAATGAAAAGAAATCTTACCTCGT spacer length:
AGTCTTCTGGATGGGTCACAAGGGAGACATCGAGG spacer
TCAGCAAGGTTACGTCGGAGATCCTCGAAGAGGGTATC spacer
CGAGGATTGCTGCCAAAGAGAGCGCCTCGTTCTTC spacer
AAAGTGAACATGCTTAAAGAAATGCTGACAGAAATTG spacer
AGCGAGGAAGAGCTTGACGAATTCTTCAAAAGCGG spacer
TTGCATTTACATCGGCAGAATTGGTCTCGTCGGAAGGCA spacer
CGGTTCTCTTACGTACTCATGCGAGAAGTGAGACTCGCGTT spacer
AGCAAGTCGTGAAACTGAGCAGTCAAAACAGATCGTT spacer
TTTTCCCATACAATTACGACTTCGCCGGAAAAAA spacer length:
AGCGAGTTCGACCACGTCGTAGGTCTGCTGTCGGCA spacer
TGTTTGAAGTAGTTGAATACACCGTTGTGCTGTTTGT spacer
AGAGGGAGTATTAGGGCCATACTGGCCGGAGTTGTGGT spacer
ATTCCAAATTGCGGAAAAAGATTCGAGGGCAGTTACTTCC spacer
ACGTCGTTTATTGCCGTAACGCTAACACCATACTCAAG spacer
AAAGCCGTCCAGCGATTGTTTTCATCCGCACCGATAATA spacer
GGTTTAGACTTCCAGCAGGTAAGACATTCAAGGTT spacer
GAGGTAATAGCTGCGAGGGTCAAGCAGGTTTACGAGA spacer
GAGCAATATTAGAAGAACTCATGGCCACTGGCGACTTC spacer
TTACATATCCATTCACAGCACCTATGGCTGCCATCAAAA spacer
CTTCACAACCAGCCTGACCTCAATCTCTCCTCTCTCTTCG spacer
CATGGACATTCAGGCACAGCCAGAGCAAAAGACCTT spacer
TTCGTTAAGCTTTTCTCTAATTAGATTAACCGTTTTCGT spacer
TTTGATGTGAAAACCGCCCCTAAGCTTCCCGTTCG spacer
ATCCTCACCGTCGGCGTGTCTTTCCCATTCAATTTCGG spacer
CATCAGCTTATGCATGTAATAAGCGAAGCTACATAACTGCA spacer
ATCTATGTAGAGAAGGTATCCGATTTCATAGACTGGAG spacer
TATTTTTTTAAAAAAATATATAAAAAAGGAGGTGATG spacer
CTGTTCATCCTGTTCGGAGTGTTGATTTACGCAATTCTC spacer
TCGCTCTCTTGGTAGGTTACTTTGTCTTTACGGAGGT spacer
CGGTTTCCTCGCTGATCCGACTCTTCAGCCATCGC spacer
TAAGCGTCGCTGGGCGTCGCTCGGTGGTGGAACGGGTT spacer
GCCAGGATAATTGAGCGTGTTGTAGAGTCTGCCGCTG spacer
ATTTCTGGTCGTGTTTACAAACTTAACGAACGCTACG spacer

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
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1676

1677
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1681

1682
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1684

1685
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1687

1688
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1693

1694

1695

1696

1697
1698

1699

1700

spacer length: 35 repeater length: 36
1691901 TAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG

AACGTCGTGCTGAACTTAGGAATAGTGATGTCCAACTATCT spacer length:

1691979 TAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG
spacer length: 37 repeater length: 36
1692053 TAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG
spacer length: 37 repeater length: 36
1692127 TAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG
spacer length: 36 repeater length: 36
1692200 TAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG
spacer length: 38 repeater length: 36
1692275 TAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG
spacer length: 38 repeater length: 36
1692350 TAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG
spacer length: 38 repeater length: 36
1692425 TAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG
spacer length: 39 repeater length: 36
1692501 TAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG
spacer length: 37 repeater length: 36
1692575 TAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG
spacer length: 38 repeater length: 36
1692650 TAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG
spacer length: 39 repeater length: 36
1692726 TAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG
spacer length: 37 repeater length: 36
1692800 TAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG
spacer length: 38 repeater length: 36
1692875 TAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG
spacer length: 38 repeater length: 36
1692950 TAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG
spacer length: 39 repeater length: 36
1693026 TAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG
spacer length: 36 repeater length: 36
1693099 TAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG
spacer length: 38 repeater length: 36
1693174 TAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG
spacer length: 37 repeater length: 36
1693248 TAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG
spacer length: 38 repeater length: 36
1693323 TAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG
spacer length: 35 repeater length: 36
1693395 TAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG
spacer length: 38 repeater length: 36
1693470 TAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG
spacer length: 38 repeater length: 36
1693545 TAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG
spacer length: 36 repeater length: 36
1693618 TAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG
spacer length: 39 repeater length: 36
1693694 TAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG
spacer length: 38 repeater length: 36
1693769 TAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG
spacer length: 37 repeater length: 36
1693843 TAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG
spacer length: 38 repeater length: 36
1693918 TAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG
spacer length: 38 repeater length: 36
1693993 TAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG
spacer length: 39 repeater length: 36
1694069 TAAGAAAGGGAGGCTCCTGAAAATGGAGATTGAAAG

41 repeater length: 36
GAAATCGCTGTATTCATTTGGTTTTTTGAATTGGAAA

AAATCTACACCGTTTATTTTAACCGCCTTCATAACAA
CAAGCTGTTCTGGTGGCAACGATGCGAGTAAATTCT
ATATACTCCTTACCCCCTATCTTCTTGCTTGAAATTGC
TCATCCTCTCGTACAGCGTCCTCGTTGAAATGCCGAGA
TCCCTCTCCCCACTCTCCATATCCTCGATAACGCTGAG
ATTATCAGAGGTGTTGTAATCAAGGACGAGGAGCTGGAT
ATATCAGCTCTTTTGTGAACTCATCCGTATAGTATGT
AATATCTGATTTATCAGGGCGATGCTTATCTCGGAGAA
AACTGATACCACAACTGGTGCACCAACTGAGGTTGCCGC
CAGTAAACATTGACGGCCAAATTTATCAGGGAGACGT
ATAAATTCCTGATACATATTATTTGAATCAGAACCCAC
ATTTTATCTGCATCTCCACACTACCTCTGCAGGAAGCT
CAATAATCTCATCATTGCCTGGAATTTCCGAAGTTAGGG
TGCAGCCACCAAGTTTGGTGACTTGGCAACCATCTT
GATACATGCAAAATATCTTGAGTGAGGTGGTTTGATGG
AATGCATCAGATTCATACTCAAGAACCTTCTTAACAA
ATATTTTCGTATCCTTGAGAGTATCAGCGATCGATTCG
TCATATCACCTGATGAAATTCATCCTTTTCCTTTA
AATCACGACCCATTCATATCACCTCTTCTCCAAACCAA
TAAATGCTTTCTCACTTCCCTCTTTCTCATATATCTCT
GAGCTATCAGCAGATGGGCGAGAGTTTAGGCGGCTT
TGCAAAATAGGGGTGGTAGTAATGCGGTATAATTTCAGC
ATGCAAAAGAGAAGTTCGGGTAGTGGTAGTGGGGAAGG
GTTGCTTGGCCTGCCATCTGAGTCATATGCCCCATCC
ATGTCGTTGAACTGGGCTTGGATTTCTCTTATAATCGG
CCCTCGAAGCGGGCCTGCTGCTTGAACCTTACGGTTGT
ACTGCAGGGGTGTGGACACAAGTGGACCGCAACAGAGGT

AAGTCTTCGATTTCGCCTGCGACTTGTTCAACATCCTCT

GCA 000009965.1 ASM996vl genomic.fna (findCrispr) :

START
SPACER
crispr 1

REPEAT

833503 AAGACTCTAAGAGAATTGAAAG TTTGCCACCCTGAATCACTCTTGCAACCGCTATTCTGAAGTTGCAA spacer

length: 46 repeater length: 22

833572 AAGACTCTAAGAGAATTGAAAG CGTCTTCCTCATCGTCGTAGAGCTTGACCCTCCACCCACCGGGTTGCAA

spacer length: 49 repeater length: 22

833644 AAGACTCTAAGAGAATTGAAAG TTTTTTAGGTGTAGTTTGGTGGTGTGGGCGAGGTTCAGTTGCAA spacer
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1716
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1721
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1730
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1732

1733

1734

1735

1736

1737

1738

1739

length:

833711

length:

833779

length:

833847

length:

833914
spacer
833986

length:

834054

length:

834121

length:

834188

length:

834258

length:

834325

length:

834395

length:

834463

length:

834531

length:

834599

length:

834666

length:

834736

length:

834801

length:

834869

length:

834937

crispr
835067

length:

835135

length:

835202

length:

835270

length:

835337

length:

835405

length:

835472

length:

835540
spacer
835617

crispr
373101

length:

373170

length:

373238

length:

373306

length:

373374

length:

44 repeater length: 22

AAGACTCTAAGAGAATTGAAAG GCGGAGAAGAAGCCACGGGCTACGCAATACTTGCCTACGTTGCAA spacer
45 repeater length: 22

AAGACTCTAAGAGAATTGAAAG AAGAGACGATCATGCTCTCACCCCCAGGAGTTGCTCGTGTTGCAA spacer
45 repeater length: 22

AAGACTCTAAGAGAATTGAAAG AACGATTTGTTCTCTGTGGACTTGGGTCTCATTGGGAGTTGCAA spacer
44 repeater length: 22

AAGACTCTAAGAGAATTGAAAG GGAACACATCGCCAGGAACCTCAAGCGACTTCGGGTGGTCGGGTTGCAA
length: 49 repeater length: 22

AAGACTCTAAGAGAATTGAAAG CCAAAATGAATAAAAGCCCCTATCCCTAATAAATGTAAGTTGCAA spacer
45 repeater length: 22

AAGACTCTAAGAGAATTGAAAG GCAGATGGTGAGATGGAGGTAACAATAGAATTTGTGGGTTGCAA spacer
44 repeater length: 22

AAGACTCTAAGAGAATTGAAAG GGTTAAACTCAGTCAGAGGGCCAGTGAGGTCCTGAGAGTTGCAA spacer
44 repeater length: 22

AAGACTCTAAGAGAATTGAAAG CCTGTGCAGCCTGGAGGTAGTAGTCACCGATCATTTCCTCGTTGCAA spacer
47 repeater length: 22

AAGACTCTAAGAGAATTGAAAG TCTTCAAGTGAAGCGAGGATTTCAGCGATCTCTCTCTGTTGCAA spacer
44 repeater length: 22

AAGACTCTAAGAGAATTGAAAG AACACTTGCGAACTTTCCCGGCCAGAACAAGGAAAGCGAGGTTGCAA spacer
47 repeater length: 22

AAGACTCTAAGAGAATTGAAAG CAAGTTTGAAGAATTAGTCAGTGAAAAAGGCAAACAGTGTTGCAA spacer
45 repeater length: 22

AAGACTCTAAGAGAATTGAAAG CAGACTTGCCGTTCACTGGGACAGGGATGCGGAAGCGGGTTGCAA spacer
45 repeater length: 22

AAGACTCTAAGAGAATTGAAAG ATGGACTGAAAGACCCTCTTCAGTTCTTCCGCGTTTTTGTTGCAA spacer
45 repeater length: 22

AAGACTCTAAGAGAATTGAAAG AGTTCTAAGACTCTCCCCAAGAAAGGGCACTACGTCTGTTGCAA spacer
44 repeater length: 22

AAGACTCTAAGAGAATTGAAAG TAGGACATCACCTCACGGTGCTGGCGGGAGGGCCTTCACGGTTGCAA spacer
47 repeater length: 22

AAGACTCTAAGAGAATTGAAAG AGATAACGCTCGACGTGCCAGCAAACAAAGCCGAAGTTGCAA spacer
42 repeater length: 22

AAGACTCTAAGAGAATTGAAAG GAGTTCTAATGATTAGCTTAACAATATCCCCATCTGATGTTGCAA spacer
45 repeater length: 22

AAGACTCTAAGAGAATTGAAAG TCACTTCTCCTGAGAAACGAAAGGAGTCGAGAGTCTGTGTCGCAA spacer
45 repeater length: 22

AAGACTCTAAGAGAATTGAAAG TACTTCCGGCTAAGAACGAAAAGCCGCTCGACAAGCCGGTTGCAA

2

GTTGCAATAAGACTCTAGGAGAATTGAAA CGATTAAGGGTGGCGTCTGCGCTGGCGAACGGGCTTAC spacer
38 repeater length: 29

GTTGCAATAAGACTCTAGGAGAATTGAAA CGTAGTACTTCTTAAGCATGCGTTCACGCCTTAGATA spacer
37 repeater length: 29

GTTGCAATAAGACTCTAGGAGAATTGAAA CCTGTGGTGGTCATGATAGTACGTGATAGCAGCACTAG spacer
38 repeater length: 29

GTTGCAATAAGACTCTAGGAGAATTGAAA CTCGCTATGACAATCTTTGCGTCCTCATCCATCAGAA spacer
37 repeater length: 29

GTTGCAATAAGACTCTAGGAGAATTGAAA GCTATCAGGCCCTCTGTCTGGCCAGTTAGGTCCTTCCA spacer
38 repeater length: 29

GTTGCAATAAGACTCTAGGAGAATTGAAA GGAAGATCGTGGCCAAGATACTCAACGAGATGTCGAA spacer
37 repeater length: 29

GTTGCAATAAGACTCTAGGAGAATTGAAA GGTCTTCGCGAGGATCTCCCGTGAAGAAGACTGAGACC spacer
38 repeater length: 29

GTTGCAATAAGACTCTAGGAGAATTGAAA GCAAGGACTACCTACAATTTCCCTACCACTATCGGCGCGTTGCAATA
length: 47 repeater length: 29

GTTGCAATAAGACTCTAGGAGAATTGAAA CGCCGTCACCGGCCAGGCGGAGCGCTTTAGGTTGCAATAAGACTCTA

3

TTTCAATTCTCCTAGAGTCTTATTGCAAC ACGGCACCACCCCTGCAAACACCACCAGCCAAAGCACGG spacer
39 repeater length: 29

TTTCAATTCTCCTAGAGTCTTATTGCAAC TTTTCCGAAGTTCACTCCTGAGGCCGAGAGGAGGATTG spacer
38 repeater length: 29

TTTCAATTCTCCTAGAGTCTTATTGCAAC ACATAGATATAGAGAAGCCCGCAGACATCAAGAAGGCG spacer
38 repeater length: 29

TTTCAATTCTCCTAGAGTCTTATTGCAAC GTGATGGAGGTGAAAGCCGATGTCTGATGTCCAGATTC spacer
38 repeater length: 29

TTTCAATTCTCCTAGAGTCTTATTGCAAC GAATGGCGATGAAGAGCAGGCGAAGATTGACGCTCAAA spacer
38 repeater length: 29
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373442 TTTCAATTCTCCTAGAGTCTTATTGCAAC TATCCTCCTCACCGCTGGCCTCTGCGCCGTACCCTT spacer
length: 36 repeater length: 29

373508 TTTCAATTCTCCTAGAGTCTTATTGCAAC CAAAGAACCCGAACCCTACCACCCTCGCGGAATTG spacer
length: 35 repeater length: 29

373573 TTTCAATTCTCCTAGAGTCTTATTGCAAC TTTCGCGGAGTATTTGCCTTAAATCCTCCTTGATAAT spacer
length: 37 repeater length: 29

373640 TTTCAATTCTCCTAGAGTCTTATTGCAAC TTTCACGTTACCTCACTCAGAAAGCCCTCGCAAACTC spacer
length: 37 repeater length: 29

373707 TTTCAATTCTCCTAGAGTCTTATTGCAAC AGAAAGCACCAGTATGAGATAGCTCCAATGAAAAACCT spacer
length: 38 repeater length: 29

373775 TTTCAATTCTCCTAGAGTCTTATTGCAAC TCGTTGAACCCGTTAAAAGCCATCTCCCCATCTTCGT spacer
length: 37 repeater length: 29

373842 TTTCAATTCTCCTAGAGTCTTATTGCAAC TTCTCGACATGAAAAGGGAGATGGGCAGAGTCATTGA spacer
length: 37 repeater length: 29

373909 TTTCAATTCTCCTAGAGTCTTATTGCAAC TTGAGTTTGAAGAGCTTTACCTTTTTCTTTGCGTGGAC spacer
length: 38 repeater length: 29

373977 TTTCAATTCTCCTAGAGTCTTATTGCAAC TACCCGAAGCAGAACATGAAACATTTATCGCCTTAAC spacer
length: 37 repeater length: 29

374044 TTTCAATTCTCCTAGAGTCTTATTGCAAC TCCGGCTAAGAACGAAAAGCCGCTCGACAAGCCGGTT

crispr 4

469115 ATTTCAATTCTCTTAGAGTCTTATTGCAAC AAACTTTCCACACCTTGACTTTCACGTCGACGTCGG spacer
length: 36 repeater length: 30

469182 ATTTCAATTCTCTTAGAGTCTTATTGCAAC TCCTCGTCGAGGAAGCCCATGCCAATGGCTCTGCGG spacer
length: 36 repeater length: 30

469249 ATTTCAATTCTCTTAGAGTCTTATTGCAAC GCGCTGGAAGGCCCTCCAGAAAATTGCAGAAATCC spacer
length: 35 repeater length: 30

469315 ATTTCAATTCTCTTAGAGTCTTATTGCAAC AACGCCGTCACCGGCCAGGCGGAGCGCTTTAGGTT

GCA 000011005.1 ASM1100vl genomic.fna(findCrispr) :

START REPEAT

SPACER

crispr 1

2030 ATCTCCTGGTAGAACTCCTT
CCCGTGGGTCCTCGCGGTCGCCTCCCCGCCTTTGTGGCCGCCAACTTCCCCGCCTTTGTGGCC spacer length: 63
repeater length: 20

2114 ATCTCCTGGTAGAACTCCTT CCCGTGAGTTTCAGACGTCTTCTCCCCGCCCTTGTGGCC spacer length: 39
repeater length: 20

2174 ATCTCCTGGTAGAACTCCTT TGTCCCGTTCGGGGTGAACGCAATGCTCACAGGCGCATT

crispr 2
1022078 GTACAGCCGCCCGCAAAAGC ACCTGAGAAGCCTGCGCCTGT spacer length: 21 repeater

length: 20
1022120 GTACAGCCGCCCGCAAAAGC ACCTGAGAAGCCTGCGCCTGT spacer length: 21 repeater
length: 20
1022162 GTACAGCCGCCCGCAAAAGC ACCTGAGAAGCCTGCGCCTGC spacer length: 21 repeater
length: 20

1022204 GTACAGCCGCCCGCAAAAGC CATCAAAGCAAAAGCGAATCC

crispr 3

926060 ATTGGTGACGTAGGCTCTTGTCCC
ATCCGTCGTTATCGCAATGCCCGTCGGCCCGTTTCCTACCGGTATTGTTCCTATGACGGTGTTCGTCGATGTATCGATCACCGAGA
CTGTATCACTATTGA spacer length: 101 repeater length: 24

926186 ATTGGTGACGTAGGCTCTTGTCCC
GTCCGGGGTGATTTTGATGCCATACGGGCCTTTTCCTACTGGTATCGGTGAGCCTATGACGGTGTTCGTCGCTGTATCGATCACCG
AGACTGTACCGCTGTTGA spacer length: 104 repeater length: 24

926315 ATTGGTGACGTAGGCTCTTGTCCC
GTCCGGGGTGATCGCAATATTCTGCGGGCCATTCCCTACTGGTATCGGTGAGCCTATGACGGTGTTCGTCGATGTATCGATCACAG
AGACTGTATTACTGTTGA spacer length: 104 repeater length: 24

926444 ATTGGTGACGTAGGCTCTTGTCCC
GTTCGGGGTGAACGCAATGCTCACAGGCGCATTTCCTACTGGTATCGGTGAGCCTATGACGGTGTTCGTCGATGTATCGATCACCG
AGACCGTATTATCAATGC spacer length: 104 repeater length: 24

926573 ATTGGTGACGTAGGCTCTTGTCCC
CGTTCGGGGTGAACGCAATGCTCACAGGCGCATTTCCTACTGGTATCGGTGAGCCTATGACGGTGTTCGTCGATGTATCGATCACC
GAGACCGTATTATCAATG
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crispr 4

943478 TGCCTTTGCCCATGCCGCCTACGTT
AGAGGTCTGGGGCATGCCTTTGCCCATGCCGCCGATGTTGGCGCCCATGTCG spacer length: 52 repeater
length: 25

943556 TGCCTTTGCCCATGCCGCCTACGTT
AGCGCCTTTGCCCATGCCTCCGACATTGGGCGTGGATAATCCCTTGCCCATTCCGCCCACATTAGAGGTCTGGGGC spacer
length: 76 repeater length: 25

943658 TGCCTTTGCCCATGCCGCCTACGTT
TGTTCGTCGATGTATCGATCACCGAGACCGTATTATCAATGCTATTGGTGACGTAGGCTCTTGTCCCGTTCGGGGT

crispr 5

1777927 CATAAGGATATCGTAGAATTACTCATCAAA
GCAGGCTCAAACCTTGATATTAAGGACATTAATGGCAGAACTGCTTTGATCTACGCGGTAAGAAACAG spacer length:
68 repeater length: 30

1778026 CATAAGGATATCGTAGAATTACTCATCAAA
GCAGGCTCAAACCTTGATATTAAGGATATAACAGGCTGTACAGCTCTGATCTACGCAGCAAGCCTCGG spacer length:
68 repeater length: 30

1778125 CATAAGGATATCGTAGAATTACTCATCAAA
TCGAACGCGAACTTAGATATTCAGGATATCCCTGGCAGTACAGCTCTGATCTACGCAGCAAGCCTCGG spacer length:
68 repeater length: 30

1778224 CATAAGGATATCGTAGAATTACTCATCAAA
TCACCGAGACCGTATTACTGTTGAAATTGGTGACATAGGCCCGTCTTGGCGTGGGTACGGGCGTTGGT

crispr 6

926244 CCTACTGGTATCGGTGAGCCTATGACGGTGTTCGTCG
CTGTATCGATCACCGAGACTGTACCGCTGTTGAAATTGGTGACGTAGGCTCTTGTCCCGTCCGGGGTGATCGCAATATTCTGCGGG
CCATT spacer length: 91 repeater length: 37

926373 CCTACTGGTATCGGTGAGCCTATGACGGTGTTCGTCG
ATGTATCGATCACAGAGACTGTATTACTGTTGAAATTGGTGACGTAGGCTCTTGTCCCGTTCGGGGTGAACGCAATGCTCACAGGC
GCATT spacer length: 91 repeater length: 37

926502 CCTACTGGTATCGGTGAGCCTATGACGGTGTTCGTCG
TCCTAACCTGATAGATAAAACAGGAATGAATGCTTTGGCATATAGTGAAGCTAGCGGGTATAAAGATATCGCACTCATTATAGAAA
ACGCA

crispr 7

926516 TGAGCCTATGACGGTGTTCGTCGATGTATCGATCACCGA

GACCGTATTATCAATGCTATTGGTGACGTAGGCTCTTGTCCCGTTCGGGGTGATAGCAACGCCAAACGGGCCACGTCCTACCGGTA
spacer length: 86 repeater length: 39

926642 TGAGCCTATGACGGTGTTCGTCGATGTATCGATCACCGA

AACCGTGCCACTACCGTAATTTGCGACGTAGGCTCTAGCCCCGTTTGGAGTGATCGCAATACCAATTGGATAATTTCCTACCGGTA

TCG spacer length: 89 repeater length: 39

926771 TGAGCCTATGACGGTGTTCGTCGATGTATCGATCACCGA

TGGCGTTCGCGCCCATATTGGACGCCTGCGGTATGCCCTTGCCTCCGTACATCTGGGCGAACGCCGGCGTCGCCACGCCGATCAGG

CAT

GCA 000011105.1 ASM1110vl genomic.fna(findCrispr) :

START REPEAT

SPACER

crispr 1

32972 CTTTCCACACTATTTA GTTCTACGGAAACGCTAGGGCATTACTAGAAAGAGCAAAAAGCAGGTACA spacer
length: 50 repeater length: 16

33039 CTTTCCACACTATTTA GTTCTACGGAAACAAGAAGTCAGGGATTTCATAAGAGACGAGGATTCTCA spacer
length: 50 repeater length: 16

33106 CTTTCCACACTATTTA GTTCTACGGAAACTCATAGCCATCGGCTGGCTTAGACGTAAGCCTGATT spacer
length: 49 repeater length: 16

33172 CTTTCCACACTATTTA GTTCTACGGAAACCTCACATTCCTCGAGCAGAACCCGCACTTACTCACCT spacer
length: 50 repeater length: 16

33239 CTTTCCACACTATTTA GTTCTACGGAAACTTTGGCGATGATGGATCAGGAACAAAAGGACGCATTCTT spacer
length: 52 repeater length: 16

33308 CTTTCCACACTATTTA GTTCTACGGAAACAATACTATGAGTGCATAATTAGTATCGAGGTGA spacer length:
46 repeater length: 16

33371 CTTTCCACACTATTTA GTTCTACGGAAACGTAAGGGAGGCTTTCGCGACGGCAATGGTTACATATA spacer
length: 50 repeater length: 16

33438 CTTTCCACACTATTTA GTTCTACGGAAACCTTATAGACGGGAAAGAGATACACGTTATAAAAGAGCT spacer
length: 51 repeater length: 16

33506 CTTTCCACACTATTTA GTTCTACGGAAACGCTATTGGAGCAAGGGAAATTCAGCTATACAGAAGACA spacer
length: 51 repeater length: 16
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33574 CTTTCCACACTATTTA GTTCTACGGAAACTGGAATAGTGTTATTGCTAGAGTTTTTAGTGGAATTGTTGAG

spacer

length: 55 repeater

length: 16

33646 CTTTCCACACTATTTA GTTCTACGGAAACGAGTTAAGAAGAGAGGCATTAATGTTTGCAGAATATCT spacer

length:

51 repeater length:

16

33714 CTTTCCACACTATTTA GTTCTACGGAAACATGAAAGCAGAAACTTGGAAGAACATACTGTACATGTCAGCT

spacer

length: 55 repeater

length: 16

33786 CTTTCCACACTATTTA GTTCTACGGAAACGAACGATGTTGATATGAAGTTCTCATGCCAGATTAT spacer

length:

49 repeater length:

16

33852 CTTTCCACACTATTTA GTTCTACGGAAACCTAGGGAATACCTAAGTGCTACTAACTCAAGAACACTT spacer

length:

51 repeater length:

16

33920 CTTTCCACACTATTTA GTTCTACGGAAACAGCTTAAATCACTGGGTTATGAGGTTGAACCTATGA spacer

length:

49 repeater length:

16

33986 CTTTCCACACTATTTA TGAAAGGAGGTTATCGGACCAGGAGTCAAGCACCCAGGAGTTTGGTTCC

crispr

2

933971 GTTT CCACACTATTTAGTTCTACGGAAACGCGACGAATTATGGAGCCACGCCCGAGCGGGTGAGCATTC spacer

length:

65 repeater length:

4

934041 GTTT CCACACTATTTAGTTCTACGGAAACCTCTTTGGGAACTTTTAGAACAGGCAAAAGAGTTACTTAGGGAGC

spacer
934116

length:
GTTT

70 repeater

length: 4

CCACACTATTTAGTTCTACGGAAACTTTGTTATTATAGGTCAGCGAATGGGGTGGTTATGGCGGACGAGGAGTGGCAGAGTA

spacer
934203

length:
GTTT

82 repeater

length: 4

AGACTAAAATAGAATTGAAACCATAGCTAGGAATCTTGGCTTTCTCTGGAGAAGGAGGTTCCAATAAGACTAAAAAAGAATT

crispr
150421
length:
150488
length:
150555
spacer
150627
spacer
150703
length:
150771
length:
150838
length:
150903
length:
150970
spacer
151041
length:
151110
spacer
151181

TGGAAAGACAGTCGTATACAATCCTTGCAGACATGTGCCCGCAGATGAACTTTCCAGT spacer length:
repeater length:

3
TCCGTAGAACTTAGTAGTG

47 repeater length:

TCCGTAGAACTTAGTAGTG

47 repeater length:

TCCGTAGAACTTAGTAGTG
length: 52 repeater
TCCGTAGAACTTAGTAGTG
length: 56 repeater
TCCGTAGAACTTAGTAGTG

48 repeater length:

TCCGTAGAACTTAGTAGTG

47 repeater length:

TCCGTAGAACTTAGTAGTG

45 repeater length:

TCCGTAGAACTTAGTAGTG

47 repeater length:

TCCGTAGAACTTAGTAGTG
length: 51 repeater
TCCGTAGAACTTAGTAGTG

49 repeater length:

TCCGTAGAACTTAGTAGTG
length: 51 repeater
TCCGTAGAACTTAGTAGTG

19

TGGAAAGTAGAGCTCGAAGTAGACTTTAACCCCAGCGGTTCCACTGT spacer
19

TGGAAAGAGGTCTGGCTCCTCATCCTCAGGAGGCTTCTTAAATGGGT spacer
19

TGGAAAGGACTTGAAGAAGGATGTAATAACATATGATGACTTCATAGAAGGT

length: 19
TGGAAAGACTAAGTTGCTAACTAGAGTATTGCTCATCCAAGAATCATACTTCAAGT
length: 19

TGGAAAGTATCTGAAGCACTATTGCCAACAAATTCTGGAACAATCCGT spacer
19

TGGAAAGTTGATGACCTTGCCCATTTAGAGTATGACCCAGAAACTGT spacer
19

TGGAAAGCTGATTTATACGGGTTCTCTGGTTTTTCTACCTCAAGT spacer

19

TGGAAAGACTTTCACGAAGACATCAGGGTTTCTCCGATTCCCTCTGT spacer
19

TGGAAAGACGTCAATTCCATAGCCCAAATTCTCAGCTACGTCGAATTCAGT
length: 19
TGGAAAGGGCGTGGAAACATCCCAGCGAACGGTTACGACGACATAACGT spacer
19

TGGAAAGAGCGTCCAGCCACTTGCTGGAACATTTATTGTTTCTAGCTCGGT
length: 19

58

151259 TCCGTAGAACTTAGTAGTG TGGAAAGCATAAAATCTAATAAGGATATCTGTAGACATCAAGCGAGT spacer

length:
151326

TGGAAAGTCAACCTTGTCATCAGCAACCGTGTAGGTTATTGTGTACTTTGGGGTTTCCGT spacer length:
repeater length:

151406
length:
151472
length:
151540
length:
151606
spacer
151677

crispr
994360

47 repeater length:

TCCGTAGAACTTAGTAGTG

19
TCCGTAGAACTTAGTAGTG

46 repeater length:

TCCGTAGAACTTAGTAGTG

48 repeater length:

TCCGTAGAACTTAGTAGTG

46 repeater length:

TCCGTAGAACTTAGTAGTG
length: 51 repeater
TCCGTAGAACTTAGTAGTG

4

19
60

TGGAAAGAAACTGTCGAGGCCTGCGTTTTGCAGGAACAACCCAAGT spacer
19

TGGAAAGATAGTAGCATTACTACGACATACTCTGGGCTCTCTGAATGT spacer
19

TGGAAAGCTCAGCTCTTCTGGGGTTATGACGCCTCCCTCTATAGGT spacer
19

TGGAAAGAAGAAGGGTAGGAGGAAGAGGAGAGAGGAGTTCTTTGGCTGGGT
length: 19

TGAAAGGAGGTTATCGGACCAGGAGTCAAGCACCCAGGAGTTTGGTTCCAA

GTTCCAATAAGACTAAAATAG AATTGAAACTTCTGGAGTGCAAAGTTTGGAAAAGGCTTGAATGG spacer



1859

1860

1861

1862

1863

1864

1865

1866

1867

1868

1869

1870

1871

1872

1873

1874

1875

1876

1877

1878

1879

1880

1881

1882

1883

1884

1885

1886

1887

1888

1889

1890

1891

1892

1893

1894

1895

1896

1897

length:
994426
length:
994489
length:
994556
length:
994623
length:
994690

crispr

1117872
length:
1117938
length:
1118005
length:
1118072
length:
1118137
length:
1118202
length:
1118271
length:
1118338
length:
1118404
length:
1118473
length:
1118540
length:
1118607
length:
1118673
length:
1118740
length:
1118807
length:
1118874
length:
1118941

crispr
637738
length:
637807
length:
637875
length:
637943
length:
638010
length:
638077
length:
638144
length:
638211
length:
638278
length:
638345
length:
638413
length:

44 repeater length: 21
GTTCCAATAAGACTAAAATAG AATTGAAAC
41 repeater length: 21
GTTCCAATAAGACTAAAATAG AATTGAAAC
45 repeater length: 21
GTTCCAATAAGACTAAAATAG GATTGAAAC
45 repeater length: 21
GTTCCAATAAGACTAAAATAG AATTGAAAC
45 repeater length: 21
GTTCCAATAAGACTAAAATAG GAACAGGAG

5
CTTTCAATTCTATTTTAGTCTTATTGGAAC
35 repeater length: 30
CTTTCAATTCTATTTTAGTCTTATTGGAAC
36 repeater length: 30
CTTTCAATTCTATTTTAGTCTTATTGGAAC
36 repeater length: 30
CTTTCAATTCTATTTTAGTCTTATTGGAAC
34 repeater length: 30
CTTTCAATTCTATTTTAGTCTTATTGGAAC
34 repeater length: 30
CTTTCAATTCTATTTTAGTCTTATTGGAAC
38 repeater length: 30
CTTTCAATTCTATTTTAGTCTTATTGGAAC
36 repeater length: 30
CTTTCAATTCTATTTTAGTCTTATTGGAAC
35 repeater length: 30
CTTTCAATTCTATTTTAGTCTTATTGGAAC
38 repeater length: 30
CTTTCAATTCTATTTTAGTCTTATTGGAAC
36 repeater length: 30
CTTTCAATTCTATTTTAGTCTTATTGGAAC
36 repeater length: 30
CTTTCAATTCTATTTTAGTCTTATTGGAAC
35 repeater length: 30
CTTTCAATTCTATTTTAGTCTTATTGGAAC
36 repeater length: 30
CTTTCAATTCTATTTTAGTCTTATTGGAAC
36 repeater length: 30
CTTTCAATTCTATTTTAGTCTTATTGGAAC
36 repeater length: 30
CTTTCAATTCTATTTTAGTCTTATTGGAAC
36 repeater length: 30
CTTTCAATTCTATTTTAGTCTTATTGGAAC

6
GTTCCAATAAGACTATAAGAGAATTGAAAG
38 repeater length: 30
GTTCCAATAAGACTATAAGAGAATTGAAAG
37 repeater length: 30
GTTCCAATAAGACTATAAGAGAATTGAAAG
37 repeater length: 30
GTTCCAATAAGACTATAAGAGAATTGAAAG
36 repeater length: 30
GTTCCAATAAGACTATAAGAGAATTGAAAG
36 repeater length: 30
GTTCCAATAAGACTATAAGAGAATTGAAAG
36 repeater length: 30
GTTCCAATAAGACTATAAGAGAATTGAAAG
36 repeater length: 30
GTTCCAATAAGACTATAAGAGAATTGAAAG
36 repeater length: 30
GTTCCAATAAGACTATAAGAGAATTGAAAG
36 repeater length: 30
GTTCCAATAAGACTATAAGAGAATTGAAAG
37 repeater length: 30
GTTCCAATAAGACTATAAGAGAATTGAAAG
37 repeater length: 30

AGGCTTTTATTGAGCGTTGGTTTGTTATTTTT spacer

CAGTTTAAGCTTAACCTCCCACCTGTGAACGTTGAG spacer
TTCACGGCTGGTTGGAGGGTACTAGTCTATGATATG spacer
TGGAGCGATGGCTCTCGCACTCGGTCTCTTGTTCAG spacer

CCAATTTTGCTTTATTTCTCTACTAGAGTTACTATA

AATCGTATGAGGTTCCTGCAGTTACGTCGTGAGTG spacer
AAACTTCCTATATCGCCAGCAATATCAATCACAATT spacer
GCAGCCCCTGCCTTTCCAGGTGCAGCTGCCCAGTCA spacer
GTGGTCATGGTCTGGCGATGATGTTCCACTTTTA spacer
AGTAGCCCAATTGGAGCGCGATTATGACTATGCT spacer
TCGCCACCAAGCACTCCATCTCCTTGATAGTCCAGCCC spacer
GATTCTTAGTTCATTAGCCCCAACCTGCCACTCTTG spacer
TAGAACAAATCAAGGAACAACTAAAGAACCTATCC spacer
CTGGGGTTAAAAGACAAGTTCAACCTCAGCAAAAATGT spacer
GGATGAACTGAAGTTTCTACTGAGCGAGCTCATAAA spacer
CATCCGCAGGCTTCACGTACCAGGAGAACCTGTTCG spacer
ATATTATATACGCTGAACCAGTTTGTGAATGACGC spacer
TTGGATGTCATAAGATTTACGGACTTCACACCGAGT spacer
TATCCAGTCCACGACCTTTATGTGTCCCGTATCCTG spacer
ACTTCTCAATTCCACGTGCCTCTACAAATGGACAAG spacer
CCACAACCTCTGAACGAATTATTTCTCCAGCAGAAA spacer

CTTCTTGAGTAAAGAAATCACGCAGGCAGGTCTTTC

TAACCTTAAGCGGGAGGGAACTTGTTGAGTTCATAAGG spacer
ACGACGTAATCAACCTCGAAAAGGGTTCCGCACCTGT spacer
CGTGCTCTGGGTACGCTGTTGCTACGATGTGTGCAGG spacer
TATAGATGTCGTCAAATCTATATAGATGCCGGTGGA spacer
GAGAGAAACGACAGGCTTACCTCCACTTTCAAGCCA spacer
TCAAGTTGATAAAATCATTGCCTGCTCAATATCTTT spacer
AGCTCGGAAGAGGGCAGGATAGGAAAGTATGACGCA spacer
TGTGTTGCATCGGACATGTTCAGGTATGAAATCCTT spacer
TTCTTCCTTTCCAGCTCGTAACCCAGGGATTCGAGC spacer
CGGCGAGCTAGATAAGAGGGAGGAGGACGCATTTAGA spacer

ACGCTAACGTCAGCATGGAAGACGTTTTGAAGGCTAT spacer



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 ASM1112vl 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

1939

1940

1941

1942

1943

1944

1945

1946

1947

1948

1949

1950

1951

1952

1953

1954

1955

1956

1957

1958

1959

1960

1961

1962

1963

1964

1965

1966

1967

1968

1969

1970

1971

1972

1973

1974

1975

1278271 CTTGCAATTCTATCTCGAAGATTC

length: 41 repeater length: 24
1278337 CTTGCAATTCTATCTCGAAGATTC
length: 37 repeater length: 24
1278399 CTTGCAATTCTATCTCGAAGATTC
length: 39 repeater length: 24
1278463 CTTGCAATTCTATCTCGAAGATTC
crispr 3

786657 GCATATCCCTAAAGGGAATAGAAAG
length: 38 repeater length: 25
786721 GCATATCCCTAAAGGGAATAGAAAG
length: 37 repeater length: 25
786784 GCATATCCCTAAAGGGAATAGAAAG
36 repeater length: 25

786846 GCATATCCCTAAAGGGAATAGAAAG
length: 39 repeater length: 25
786911 GCATATCCCTAAAGGGAATAGAAAG
length: 37 repeater length: 25
786974 GCATATCCCTAAAGGGAATAGAAAG
length: 40 repeater length: 25
787040 GCATATCCCTAAAGGGAATAGAAAG
length: 39 repeater length: 25
787105 GCATATCCCTAAAGGGAATAGAAAG
length: 38 repeater length: 25
787169 GCATATCCCTAAAGGGAATAGAAAG
length: 40 repeater length: 25
787235 GCATATCCCTAAAGGGAATAGAAAG
length: 37 repeater length: 25
787298 GCATATCCCTAAAGGGAATAGAAAG
36 repeater length: 25

787360 GCATATCCCTAAAGGGAATAGAAAG
length: 38 repeater length: 25
787424 GCATATCCCTAAAGGGAATAGAAAG
36 repeater length: 25

787486 GCATATCCCTAAAGGGAATAGAAAG
length: 41 repeater length: 25
787553 GCATATCCCTAAAGGGAATAGAAAG
length: 37 repeater length: 25
787616 GCATATCCCTAAAGGGAATAGAAAG
length: 37 repeater length: 25
787679 GCATATCCCTAAAGGGAATAGAAAG
spacer length:
787751 GCATATCCCTAAAGGGAATAGAAAG
length: 38 repeater length: 25
787815 GCATATCCCTAAAGGGAATAGAAAG
length: 39 repeater length: 25
787880 GCATATCCCTAAAGGGAATAGAAAG
length: 39 repeater length: 25
787945 GCATATCCCTAAAGGGAATAGAAAG
length: 41 repeater length: 25
788012 GCATATCCCTAAAGGGAATAGAAAG
length: 43 repeater length: 25
788081 GCATATCCCTAAAGGGAATAGAAAG
length: 41 repeater length: 25
788148 GCATATCCCTAAAGGGAATAGAAAG
length: 38 repeater length: 25
788212 GCATATCCCTAAAGGGAATAGAAAG
spacer length:
788283 GCATATCCCTAAAGGGAATAGAAAG
spacer length:
788354 GCATATCCCTAAAGGGAATAGAAAG
length: 41 repeater length: 25
788421 GCATATCCCTAAAGGGAATAGAAAG
length: 38 repeater length: 25
788485 GCATATCCCTAAAGGGAATAGAAAG
length: 41 repeater length: 25
788552 GCATATCCCTAAAGGGAATAGAAAG
length: 38 repeater length: 25
788616 GCATATCCCTAAAGGGAATAGAAAG

CAGCACGGTCAGCTGGAGAGGCCAGTAGAGGGGGCCGAGCA spacer
CTGTAGGGCTAGGATCGAGAGGTTCAGCAAGATGGTG spacer
GAGAGGCTGGGCCTCACTGGTAGGGTCGTTATAGTTTCC spacer

CGGTGGGGCTTCTATTCTGAGGAGACCAGGGCTAGGTCA

GTAGACGCCTGCACGGTTCAGCAAATACACGGCATCCT spacer
AACTGGAAGAGGGGGAGTAAGAGAGCGTTCTGGGGCT spacer
GTAGACCTGGCCGTCGAGGTGTATCTCCATGCAGCC spacer length:
TTAGAAGCCTATTAGAGCAGGGCGTGGACGATGGCTCGA spacer
ATAACCTCGGTGCCAACGCGTTCGCCGTGAATGCTGG spacer
GAGAACCTGTAGCGCTCGAGCCTCGCAGCCGCCCTAACGG spacer
AAGAGAATTTGCGCCGATGAGGCGGGCGAGGGGTGACGG spacer
CTTCAGGTCTGCAATCGCCGCCCTGAGGTTCTGAATAT spacer
ACCCGCCGGCGGCCTCCTCGGCGGCATAGGCTGCACAACC spacer
GGGAGACTGCTAATCCGGAGGAGGCCCCGTGTGCAAA spacer
TCCTAACCGGCGGCCTCCGTATTATCCGGGGCGGCG spacer length:
CTGGTTATAGTGAGGCCCTCCGGAGTCTCTATCACAAC spacer
CTTTACGCTGCCTTTCTGGCGGGGGTCCTGAGCCAG spacer length:
TTACGGCATAGGGCTAGACCCTGCTATGAGCGGGGCACCGA spacer
CTTACCACCACCATTGGAGCCACCCCAGAGCTGCCTG spacer
GATTGCATAGGCGATATACCCGAATCCCAGGTCGGTA spacer

AGGAGGCGGAAGTACGAGATAGTTGTTGGGCCCGGAGATGCCGGCT

46 repeater length: 25

TCCTGGACCTCCGCCTACCCCGCGTCCTAGTCTCCCGG spacer
TGGACCCACAAGAAGCTGGTGAAGAGCATTATGGAGTCA spacer
CCACCGCCTGAGCTCCCTCTCCAGCTCGGGGTCCACCTG spacer
ACCACGACGGTCTCCTCGCCCACGCCGCAGTAGTAGTCCGT spacer
TGAAGAAGCAGCCTAGGCCTATACTAGTCTATGAGCTCTCGAG spacer
TTATGAGGTGTGGGAGCGTGGATGGTGAGGTTGTTATAAAG spacer
AGTGGGCAAGCGGATAACATCTCTATAGAGAGGTCTAC spacer

CCACCTGGCGAGCCGCCCACCACCCTGCGGCATACGCAGCGCCTG

45 repeater length: 25

TCGAGCACTTCCAGGCGGCTGGCCTTGCTAGGCTTGAGAACGGCA

45 repeater length: 25

GCGGTGGTTGTGCTAGCCTTCGCATTCGCCCTCTCGGGCCC spacer
CTCTTTCTCGAGCACCAGCCTGCCTTCGGAGTCCATAG spacer
TTCACAGTCCACGCCTCGCAGGTCTACCATCTAGTCGATAT spacer
GCCGCGCTGAACGCCTACTTGCCGCCTGGCTTCGAGGC spacer

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 ASM1118vl 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 ASM1120vl genomic.fna(findCrispr) :
2013 START REPEAT

SPACER

2014 crispr 1

2015 1071758 TGTTTATCCACAGTCTCTTG
TAAAGACTGAATTGCTTCTCCTTGTTTCTTAACAGTCTCTTGGAGTGATATTATGGCTTGAGT spacer length: 63



2016

2017
2018
2019

2020
2021

2022

2023

2024

2025

2026

2027

2028

2029

2030

2031

2032

2033

2034

2035

2036

2037

2038

2039

2040

2041

2042

2043

2044

2045

2046

2047

2048

2049

2050

2051

repeater length:

1071842

20
TGTTTATCCACAGTCTCTTG

CAAAGATTGGACTGCTTGTTGTAGTGATACTATAGCCTCACTTTGTTTTTTGGCTATCTCTTGAAGTGCTTGAATTGCCTCAGT

spacer 1
1071947

ength:
TGTTTATCCACAGTCTCTTG

84 repeater length:

20

AAAGAAAGTAATGGCAACAAAGGATGATATTAAGGACATGGCAACTAAAAAGGATATTAAGAAGTTAGAGGTATGGATTAGCGC

crispr 2
1764371

GGTACTAGAGCAGATTTAGAAAAGAAGATTGAGGACACAAAAACAGAACTTAAGGGTGAGATATCTACAGTTAAAGGAGAGCTGGA
GAAAAAGATTGAGGACACAAAAACAGAACTCAAAACTGAAGTCAATACTGTAAGACA spacer length:
repeater length:

1764536

GATTTGGAGAAAAAGATTGAA

21
GATTTGGAGAAAAAGATTGAA

143

AACACGAGAATAGACCTTGAGAAAAAGATTGATGATACACGAAAAGATTTGGAGAATAAAATTGAGAATACTAGGAC spacer

length:
1764635

77 repeater length: 21
GATTTGGAGAAAAAGATTGAA

GGATGATATTAAGGACATGGCAACTAAAAAGGATATTAAGAAGTTAGAGGTATGGATTAGCGCCTTAGGTGCTAGAT

crispr 3
2671319
length:
2671383
length:
2671448
length:
2671514
length:
2671577
length:
2671642
length:
2671709
length:
2671775
length:
2671842
length:
2671905
length:
2671969
length:
2672035
length:
2672100
length:
2672165
length:
2672234
length:
2672301
length:
2672369
length:
2672434

36 repeater length:

2672494
spacer 1
2672565
length:
2672627
length:
2672693
length:
2672758
length:
2672822
length:
2672888
length:

CTTTCAATTCCATTATGGATTAG
40 repeater length: 23
CTTTCAATTCCATTATGGATTAG
41 repeater length: 23
CTTTCAATTCCATTATGGATTAG
42 repeater length: 23
CTTTCAATTCCATTATGGATTAG
39 repeater length: 23
CTTTCAATTCCATTATGGATTAG
41 repeater length: 23
CTTTCAATTCCATTATGGATTAG
43 repeater length: 23
CTTTCAATTCCATTATGGATTAG
42 repeater length: 23
CTTTCAATTCCATTATGGATTAG
43 repeater length: 23
CTTTCAATTCCATTATGGATTAG
39 repeater length: 23
CTTTCAATTCCATTATGGATTAG
40 repeater length: 23
CTTTCAATTCCATTATGGATTAG
42 repeater length: 23
CTTTCAATTCCATTATGGATTAG
41 repeater length: 23
CTTTCAATTCCATTATGGATTAG
41 repeater length: 23
CTTTCAATTCCATTATGGATTAG
45 repeater length: 23
CTTTCAATTCCATTATGGATTAG
43 repeater length: 23
CTTTCAATTCCATTATGGATTAG
44 repeater length: 23
CTTTCAATTCCATTATGGATTAG
41 repeater length: 23
CTTTCAATTCCATTATGGATTAG
23
CTTTCAATTCCATTATGGATTAG
ength:
CTTTCAATTCCATTATGGATTAG
38 repeater length: 23
CTTTCAATTCCATTATGGATTAG
42 repeater length: 23
CTTTCAATTCCATTATGGATTAG
41 repeater length: 23
CTTTCAATTCCATTATGGATTAG
40 repeater length: 23
CTTTCAATTCCATTATGGATTAG
42 repeater length: 23
CTTTCAATTCCATTATGGATTAG
43 repeater length: 23

47 repeater length:

CTTACAGTAAAAGAGAAGTACTAACGTTGATGAGGAAACA spacer
CACTTGTGATTGAATCTCGTATAATTTAAGCTTGGCATCAT spacer
CCTAGACTGAGTTAAATTGTACATGCCTAAAATATAATTAAT spacer
CCTCGATTTCATTAACAACTTTCCTGAGGAGGACGAGTT spacer
CAAAGTGCTTACGATTTATCTGGAACCCCTCTCGTCGGGTG spacer
CAAAGCTGCAGAGAATAGCTAGGTTAGTCCAGGGTAAGCAAAC spacer
CGTTACAACTATTACAATTTTTGGAATTTTCTTCTACAATTA spacer
CTGGGTCGTGGAAGTAATCAGAGAGACTTACTGCGAATACTGT spacer
CTAACTCATTTGTGTTTGTTAATAAGTTTTGACGTAGTC spacer
CGTACACTATCGTAGATTTTCCGTACTCATAATCAATTTC spacer
CACGCAAGTGCCCACGATACCTGGGGCGATGGCGTTGATGCA spacer
CCATCTTGCATGCTGCATACGTTTCATAAAAATGAGGATCA spacer
CCCAGAGATTGAATTAGCTGAATTATATTCTTTTACATGTA spacer
CCGTAGACGGGTGAACCGTAGTAAGAAGGACTATTAGTAGGTGCC spacer
CTCTACGTTACGAATCAGAATTCACAATATGTAATGTATGTAA spacer
CATAGAAGTTGATGAGACTTATGATGTTAACATTTGGTATCAAA spacer
CGTGAGAGCTTTTTAATAAGTACTAGCGTATTCTATTTACC spacer
CGCAGGTAGTATTATGCAAGGTCCAATCAGGGTTAT spacer length:
CTACCACTTGTATTGTTGTACTACTATTTAACCATAAAATTTCCATT
CCAiiCTTCTATTATTATGTTGTTTGGTCTTCAAGTGA spacer
CATTAATTGCTAATGTTAAAGGATCTTTCTCTTTAATTCTAA spacer
CATAGAATAAAGATTGTTAGATTTCTAGTTTTCAACAATTG spacer
CATAAGAATAATAAGTTATTATGACTACTCAGAAGTCGTG spacer
CATTGAATAATTGTAGAATCTTAAAGCTTGTCAGTCTATAGA spacer

CGGAAGATGTTATCCTTTTTTTAAAAGTTTTAAGATTTAGTAG spacer



2052

2053

2054

2055

2056

2057

2058

2059

2060

2061

2062

2063

2064

2065

2066

2067

2068

2069

2070

2071

2072

2073

2074

2075

2076

2077

2078

2079

2080

2081

2082

2083

2084

2085

2086

2087

2672955 CTTTCAATTCCATTATGGATTAG CAAGAGGAGCGGGCTTAACGGTATTGTAATTGTTATAAAA spacer

length:

40 repeater length: 23

2673019 CTTTCAATTCCATTATGGATTAG CTAAGATAAAGTCTATTTTTTTATCAGAATTTCCAGATGCTAAATTT

spacer length:

2673090
length:
2673155
length:
2673219
length:
2673288
length:
2673350
length:
2673413
length:
2673475
length:
2673538
length:
2673602
length:
2673667

CTTTCAATTCCATTATGGATTAG
41 repeater length: 23
CTTTCAATTCCATTATGGATTAG
40 repeater length: 23
CTTTCAATTCCATTATGGATTAG
45 repeater length: 23
CTTTCAATTCCATTATGGATTAG
38 repeater length: 23
CTTTCAATTCCATTATGGATTAG
39 repeater length: 23
CTTTCAATTCCATTATGGATTAG
38 repeater length: 23
CTTTCAATTCCATTATGGATTAG
39 repeater length: 23
CTTTCAATTCCATTATGGATTAG
40 repeater length: 23
CTTTCAATTCCATTATGGATTAG
41 repeater length: 23
CTTTCAATTCCATTATGGATTAG

37 repeater length: 23

2673728
length:
2673793
length:
2673858
length:
2673923
length:
2673985
length:
2674054
length:
2674119

CTTTCAATTCCATTATGGATTAG
41 repeater length: 23
CTTTCAATTCCATTATGGATTAG
41 repeater length: 23
CTTTCAATTCCATTATGGATTAG
41 repeater length: 23
CTTTCAATTCCATTATGGATTAG
38 repeater length: 23
CTTTCAATTCCATTATGGATTAG
45 repeater length: 23
CTTTCAATTCCATTATGGATTAG
41 repeater length: 23
CTTTCAATTCCATTATGGATTAG

36 repeater length: 23

2674179
length:
2674242
length:
2674306
length:
2674369
length:
2674431
length:
2674494
length:
2674559
length:
2674626
length:
2674691
length:
2674755
length:
2674820
length:
2674884
length:
2674947
length:
2675011
length:
2675078
length:
2675142
length:
2675208

CTTTCAATTCCATTATGGATTAG
39 repeater length: 23
CTTTCAATTCCATTATGGATTAG
40 repeater length: 23
CTTTCAATTCCATTATGGATTAG
39 repeater length: 23
CTTTCAATTCCATTATGGATTAG
38 repeater length: 23
CTTTCAATTCCATTATGGATTAG
39 repeater length: 23
CTTTCAATTCCATTATGGATTAG
41 repeater length: 23
CTTTCAATTCCATTATGGATTAG
43 repeater length: 23
CTTTCAATTCCATTATGGATTAG
41 repeater length: 23
CTTTCAATTCCATTATGGATTAG
40 repeater length: 23
CTTTCAATTCCATTATGGATTAG
41 repeater length: 23
CTTTCAATTCCATTATGGATTAG
40 repeater length: 23
CTTTCAATTCCATTATGGATTAG
39 repeater length: 23
CTTTCAATTCCATTATGGATTAG
40 repeater length: 23
CTTTCAATTCCATTATGGATTAG
43 repeater length: 23
CTTTCAATTCCATTATGGATTAG
40 repeater length: 23
CTTTCAATTCCATTATGGATTAG
42 repeater length: 23
CTTTCAATTCCATTATGGATTAG

47 repeater length: 23

CACATTAAGATATATTAATATTGCCAAACTTATGGAAAGTA spacer
CATTCTTCTAATTCTTCTAACATAGATATTAATAAACTCA spacer
CTCTGCTTATTTTGTAGAAAAACTCTACAGGGAGGGAAGAGCGTT spacer
CGCGAATGCTTCTTCTAATTGGTATAGTGTTGTAATAA spacer
CGGGAGTCAGTAATTTTGCCTAAGCCATTGCACGTATAA spacer
CACGCTTAGACCAGATAGAAAAGAGACTCAAGAAGAAA spacer
CATATAATGATTGCGTCCAAGAAGTGGCATTAGATGATG spacer
CTTGCAAATAGGGAAGATGCAGTAAAGTATTACATTACAT spacer
CAAGATTAAAAAGTTTAGAAGTATACCTTAATTATTAGTTT spacer
CTCATCTGTGGAATTTGTAATTGAGGATAGCTAAAGT spacer length:
CAATGAGTTATGAAGAAGTTTGTTCTTTTATAAAAGAAAAA spacer
CTTCCTTTCTCTAGTCCTTGCCCTATCAAACACTGTTATAA spacer
CAATATGAGGATGAGGTATCTGAGGGTAGCGCTTACAAGGC spacer
CAATGTTTACGGTAATACTTATGAGTATACCAGTACTA spacer
CTTAATACTTATTATAGCTACAGTTATTATTGCCCTTATAGTTAT spacer
CTCTATTTTTCTAGATGGTGGAAACGGTAAGGCATAATAGA spacer
CTACACTTAACGATATCCCAATTTACAAAATAATAA spacer length:
CCACCCCTCAGCAGTACTTAGCAGCAGTCAGCTCTCTTA spacer
CCTGGTGCACTAACGGGTGCTGTGGTAGGTTCATTTGTTC spacer
CTTGTTGTGTTCTCTCTCTTTGCGATCTCTTCTAGTTTC spacer
CATAATTATGATCCTTCACTAGACCAAAAGGAAGAAGA spacer
CGACACGATAAATCATTCCGATATTAACAAAAAAATAGA spacer
CTATCGTTTTGAACTTTGCATGGACGGTATGTATAACTCTA spacer
CATTTTTAACGTAATTTTGGCTCAGAAAGACGTGACAAAAATG spacer
CTGACTTATTAGAACAGCTAGTGTATGCTATAAATCCAAAC spacer
CATTATCTCCACATGATATACGCCGTAGCGGGGCATATTG spacer
CTAGAAACTTAGACGAAATAACAGAGAAATACGATATACAA spacer
CTGACATGAAAGCGACAAAACGCCAAATAGAATTAATAAA spacer
CCGATTATTTATATATGCTCTTTGTGCTGTCGGCAGTGA spacer
CTCTGCCAGCTTACTCATCTTAGCCCACCTCCAACAACTT spacer
CCTTCTGATTACGATAGACCTTTCCAGTTTATGTGTGTTACAA spacer
CATAGTCAAGTGAGCCTCTGTTCCTTAAAGAAAATACAAT spacer
CACTTTATACGTATCCCCGCTTGTCGGCACCTTAACTGATTC spacer

CAAAATAGCACCAGGAAGGAGACTATACCACCGGGTTATGA spacer



2088

2089

2090

2091

2092

2093

2094

2095

2096

2097

2098

2099

2100

2101

2102

2103

2104

2105

2106

2107

2108

2109

2110

2111

2112

2113

2114

2115

2116

2117

2118

2119

2120

2121

2122

length:

41 repeater length: 23

2675273 CTTTCAATTCCATTATGGATTAG CGACCTCAGTTTAATGATATGACCTAGTTTTTACTTCCCAGTTAAC

spacer length:

2675343
length:
2675410
length:
2675474
length:
2675539
length:
2675606
length:
2675674

CTTTCAATTCCATTATGGATTAG
43 repeater length: 23
CTTTCAATTCCATTATGGATTAG
40 repeater length: 23
CTTTCAATTCCATTATGGATTAG
41 repeater length: 23
CTTTCAATTCCATTATGGATTAG
43 repeater length: 23
CTTTCAATTCCATTATGGATTAG
44 repeater length: 23
CTTTCAATTCCATTATGGATTAG

36 repeater length: 23

2675734
length:
2675799
length:
2675862
length:
2675929
length:
2675993
length:
2676060
length:
2676126
length:
2676188
length:
2676252
length:
2676320
length:
2676387
length:
2676452
length:
2676518
length:
2676583
length:
2676646
length:
2676709
length:
2676774
length:
2676841
length:
2676906
length:
2676970

spacer length:

2677040
length:
2677103
length:
2677168
length:
2677231
length:
2677295
length:
2677362
length:
2677426
length:
2677492
length:

CTTTCAATTCCATTATGGATTAG
41 repeater length: 23
CTTTCAATTCCATTATGGATTAG
39 repeater length: 23
CTTTCAATTCCATTATGGATTAG
43 repeater length: 23
CTTTCAATTCCATTATGGATTAG
40 repeater length: 23
CTTTCAATTCCATTATGGATTAG
43 repeater length: 23
CTTTCAATTCCATTATGGATTAG
42 repeater length: 23
CTTTCAATTCCATTATGGATTAG
38 repeater length: 23
CTTTCAATTCCATTATGGATTAG
40 repeater length: 23
CTTTCAATTCCATTATGGATTAG
44 repeater length: 23
CTTTCAATTCCATTATGGATTAG
43 repeater length: 23
CTTTCAATTCCATTATGGATTAG
41 repeater length: 23
CTTTCAATTCCATTATGGATTAG
42 repeater length: 23
CTTTCAATTCCATTATGGATTAG
41 repeater length: 23
CTTTCAATTCCATTATGGATTAG
39 repeater length: 23
CTTTCAATTCCATTATGGATTAG
39 repeater length: 23
CTTTCAATTCCATTATGGATTAG
41 repeater length: 23
CTTTCAATTCCATTATGGATTAG
43 repeater length: 23
CTTTCAATTCCATTATGGATTAG
41 repeater length: 23
CTTTCAATTCCATTATGGATTAG
40 repeater length: 23
CTTTCAATTCCATTATGGATTAG

CTTTCAATTCCATTATGGATTAG
39 repeater length: 23
CTTTCAATTCCATTATGGATTAG
41 repeater length: 23
CTTTCAATTCCATTATGGATTAG
39 repeater length: 23
CTTTCAATTCCATTATGGATTAG
40 repeater length: 23
CTTTCAATTCCATTATGGATTAG
43 repeater length: 23
CTTTCAATTCCATTATGGATTAG
40 repeater length: 23
CTTTCAATTCCATTATGGATTAG
42 repeater length: 23
CTTTCAATTCCATTATGGATTAG
45 repeater length: 23

46 repeater length: 23

CCTACTACTGATGATGGGAAAGCGTCAGAAGGATCTAAATTAA spacer
CAACTGCCCTGAGCGTGATGTTAAACTCCCCAGTTTAATA spacer
CCTGGTGAGGTTAGAATGCATGATGTAATACGTTTAGGAGA spacer
CGAGACTGATTACTAGAAGAATTAAATAATTTTTGCATATCTT spacer
CATCTCATGTTGATATTCTTCTTTAGCCTTCTCTAGAGCCATTT spacer
CTTGCTCTGGTACTAGTACAACTCTCTTTTGCCATC spacer length:
CTACATATTTCTGCTGTAGCTGCCATTTATATCATCTTACT spacer
CACTATTACTCAAAGTATCCGTGATTATTATTACAATCA spacer
CATCGCGGGCTGCTGGGTCAAGTTCAGACATGTGATGAGCGTA spacer
CTCTATTATAGAGAAGAGATAGTACTTTTGCTTCTGGAGT spacer
CTAAAAATTTTCCAATTTGAGGATTTCTATCATACTAAATATA spacer
CTTGGAGAACCACCCTGAGCTTTCCGAAATCGTTAACAATAC spacer
CTTCTGCACTAGAAGAACCATGCTCTTTATCAGAATTG spacer
CAGCCAGCGAAGGATATGCAGTGATCGTTCATCATACTGA spacer
CCCCTCGCTTAAACAGAAACTGTTAGAGCAAGGCATAATTACAG spacer
CTTAAAGGCGGTGCACCGCTACCCCCGTTTGCGGTAATGTAAA spacer
CTGTTCATATTTCATATTTGCAATCTTCAAAATTTCCATAA spacer
CAGCACCGAGTATAGCACCTTCATTAGCTTCCTGAAGGACCT spacer
CATAAACCAAAGAAGTGACATTTACGAATACTACTTTGAGT spacer
CCCAAAACTAATGAGTATCATAATCGAGTCACCAGATCA spacer
CCACAGGTATCGCGAGGTCAGGGTTTGCTTTAACGAAAT spacer
CTCTGCATTGTGTTATGATAAATACGGTCAGCTTGCACGAG spacer
CAAAGTTGAAGTAAAGGTTGTTAAATCATTAGAAAAATTGCCT spacer
CCTCTATCCGGAAGAGTTTGCTAAGATTGACGAATTTTGTA spacer
CTGTTCAAGGAGAAAGCAATAATCAAGGTAAGACAAACTG spacer

CTACAGTCCTGTCGACGTAACATTTCGCTTTGCGTAAGCAATACTG

46 repeater length: 23

CATCGGTAACTCATCATAATAAGTAGCATAAACTACTCC spacer
TATAGTCGTTATCTATAGCGTCCTGAATCCTCTCTAAAGCG spacer
CGAAATCCAAAGGAGAAAGGAGAAAAAAGCGGAAATTTT spacer
CAACCAGTTTGAGGAGTTCCTTAACAAGTTCATCTTCAGA spacer
CCGTTCATTTTATTAGGGCAGTTGGGTATACACAAGAATTATC spacer
CACGGGGTATATTGTGATCTGGTTCTGACAAAGACGTTGA spacer
CACAAGGAGGAGTATCTCGAGGTTGGGGAGGTTCATATAGTT spacer

CAGAGCTTGATTTAGAAGGAAAAATATGGTTGTATAATATAAAAT spacer



2123

2124

2125

2126

2127

2128

2129

2130

2131

2132

2133

2134

2135

2136

2137

2138

2139

2140

2141

2142

2143

2144
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2147

2148

2149

2150

2151

2152

2153

2154

2155

2156

2157

2158

2159

2160

2677561 CTTTCAATTCCATTATGGATTAG CAGATAGCATAATCATAATTTAGATCTTTAGCATATTTCATT spacer
length: 42 repeater length: 23

2677627 CTTTCAATTCCATTATGGATTAG CAGGGAAAGGTTCAGGTTTAAGGCTTATATTTCACCGCTGA spacer
length: 41 repeater length: 23

2677692 CTTTCAATTCCATTATGGATTAG CTCAAATTGGGACACAAACCATAACCCCAACAATTGAAGATA spacer
length: 42 repeater length: 23

2677758 CTTTCAATTCCATTATGGATTAG CTTAAGTAGATATTCTGCCGCAAAATTCCTATGACAATAATGTTT spacer
length: 45 repeater length: 23

2677827 CTTTCAATTCCATTATGGATTAG CTAATTTTGAGGGCGAAAATCGTAGGGGATGAAAGATATAC spacer
length: 41 repeater length: 23

2677892 CTTTCAATTCCATTATGGATTAG CTTAAAATATAAAGACGTATTAAAGCTAGACGGGAAG spacer length:
37 repeater length: 23

2677953 CTTTCAATTCCATTATGGATTAG CTGCCAATAACTATGAAATCAAGATATTTGACAGATGGATAA spacer
length: 42 repeater length: 23

2678019 CTTTCAATTCCATTATGGATTAG AAGGATGATATTAAGGACATGGCAACTAAAAAGGATATTAAG

crispr 4

25999 TTCAATTCCTTTTGGGATTCATC TGTTAGTCGGTCTATGAATTTCGTGGTAAACGCAAAATC spacer length:
39 repeater length: 23

26062 TTCAATTCCTTTTGGGATTCATC TATCATATTTCATCATTTTCTTTCACTAACAAATATATTC spacer
length: 40 repeater length: 23

26126 TTCAATTCCTTTTGGGATTCATC GGTGAGGTCAAAGAATTAGAGAGTTGGCAATTATATAGTAC spacer
length: 41 repeater length: 23

26191 TTCAATTCCTTTTGGGATTCATC CAGCTGACGTAGCCTCTGAGTTAGCTTTCCAGAAATATCTC spacer
length: 41 repeater length: 23

26256 TTCAATTCCTTTTGGGATTCATC TATAATAAAGCCCTGGGAAAGGACAGACCCGATATTTTTCGC spacer
length: 42 repeater length: 23

26322 TTCAATTCCTTTTGGGATTCATC AGGACATTTGAGTATCTATAATATTCCAGAGCCAAGAGTC spacer
length: 40 repeater length: 23

26386 TTCAATTCCTTTTGGGATTCATC TTGCTCAGCCTCATCAAATTTCTTCCTTTTCAATAAC spacer length:
37 repeater length: 23

26447 TTCAATTCCTTTTGGGATTCATC TCAATTGTTTTCTTCAATTGTTTTTCTTCAGACATTTAC spacer length:
39 repeater length: 23

26510 TTCAATTCCTTTTGGGATTCATC ACCAATTCGGCTGGAGACATACTGGTGCAGGAGGATTC spacer length:
38 repeater length: 23

26572 TTCAATTCCTTTTGGGATTCATC AATCCCTGATTCAAGAACTATTGAGGAATTACTTCATAGC spacer
length: 40 repeater length: 23

26636 TTCAATTCCTTTTGGGATTCATC GTAGTTGGTTCTTGAGTATCCTTACATATTCATCTATC spacer length:
38 repeater length: 23

26698 TTCAATTCCTTTTGGGATTCATC TTGGCGTAACAATATTTGCTACTAACTTAGGTATTAATC spacer length:
39 repeater length: 23

26761 TTCAATTCCTTTTGGGATTCATC GATTATCAATGACAATTCACAGACTTGCTAATTTCAAAC spacer length:
39 repeater length: 23

26824 TTCAATTCCTTTTGGGATTCATC ATAGTTAATCCTCTTTGTAGCAAAACTACTTTTAAATTCATTTC spacer
length: 44 repeater length: 23

26892 TTCAATTCCTTTTGGGATTCATC ACAATGGAACTTCTGAAACTCAACTCGTTGGATTAGTAC spacer length:
39 repeater length: 23

26955 TTCAATTCCTTTTGGGATTCATC AAGAACGAAATACGTGAGAACGGTTTTAGTATATATGTATC spacer
length: 41 repeater length: 23

27020 TTCAATTCCTTTTGGGATTCATC TATCAAATGTATGCCTATAGACGAATAATGAGATTAGTC spacer length:
39 repeater length: 23

27083 TTCAATTCCTTTTGGGATTCATC TTTGTTTAGGACTTCTTCTAGTTCTGATCCTCCAAAA spacer length:
37 repeater length: 23

27144 TTCAATTCCTTTTGGGATTCATC CACAACTTAAATATAAATATGCATTAAATGAAATTTCTAAC spacer
length: 41 repeater length: 23

27209 TTCAATTCCTTTTGGGATTCATC AATGCGTCTGCAATAACTACGTTATCCCTCTTCTGTACCTC spacer
length: 41 repeater length: 23

27274 TTCAATTCCTTTTGGGATTCATC TCTTTTGAGTTTATTAATTCTTCTTTTAAGTTCTTTAACC spacer
length: 40 repeater length: 23

27338 TTCAATTCCTTTTGGGATTCATC CCATTGAAATGCAAAAAGGTATGATAAAGACTCAAGCTAC spacer
length: 40 repeater length: 23

27402 TTCAATTCCTTTTGGGATTCATC AACAGTTCCCCAGTTCTCAGGCCCGTTTCAACTAATAATC spacer
length: 40 repeater length: 23

27466 TTCAATTCCTTTTGGGATTCATC CAGAGATATTATTTAACATATGTCGCTCCAGATCTTAAC spacer length:
39 repeater length: 23

27529 TTCAATTCCTTTTGGGATTCATC TGCGACCACCAACGCGTTAGCCGTTTACAGACTGCCCTCC spacer
length: 40 repeater length: 23

27593 TTCAATTCCTTTTGGGATTCATC ACGACTACAACAAGATACTACAAAAGTTGACAGAGATATTC spacer
length: 41 repeater length: 23

27658 TTCAATTCCTTTTGGGATTCATC TTGTCTCTATGATTTCATGAATCGCATCTCTTAGTTTTGC spacer



2161

2162

2163

2164

2165

2166

2167

2168

2169

2170
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2172

2173

2174

2175

2176

2177

2178

2179
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2190
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2193

2194

2195

length: 40 repeater length: 23

27722 TTCAATTCCTTTTGGGATTCATC ATAAATGGTTTTCAGTTCCCTTAACGTTCATTTTTTGTAC spacer
length: 40 repeater length: 23

27786 TTCAATTCCTTTTGGGATTCATC CTGCTATTCTTGCTGAGAAACTCGATTTAGCGGATATAGCAATC spacer
length: 44 repeater length: 23

27854 TTCAATTCCTTTTGGGATTCATC GAACCTCCCGAAACACTCAAAGTTAAGAAGACTAAACCC spacer length:
39 repeater length: 23

27917 TTCAATTCCTTTTGGGATTCATC TTATAAATGTTGTATTAATAACTAGCTGACCGTTATACCC spacer
length: 40 repeater length: 23

27981 TTCAATTCCTTTTGGGATTCATC AACACCACAATGTTATGTCGCTATGGGAGAATATAAGGC spacer length:
39 repeater length: 23

28044 TTCAATTCCTTTTGGGATTCATC TTTGAGACATTAACACTCTGTACACCAGACAGAGTAACCTTC spacer
length: 42 repeater length: 23

28110 TTCAATTCCTTTTGGGATTCATC TGAATTTCTTCACTCCAGAAAAGATAAATACTACC spacer length: 35
repeater length: 23

28169 TTCAATTCCTTTTGGGATTCATC GAGAAAAAATAAATCCTTTAAAACTGACCTCCTCCCTCCTTCC spacer
length: 43 repeater length: 23

28236 TTCAATTCCTTTTGGGATTCATC ATAAGGAGCTTAAGGAGAGGATAGTAAAGGAGTAC spacer length: 35
repeater length: 23

28295 TTCAATTCCTTTTGGGATTCATC GTGGGCATGAACTTTCTACGCCACGCATTGAGGATATAAC spacer
length: 40 repeater length: 23

28359 TTCAATTCCTTTTGGGATTCATC TGAAGCTGGTGCTTACGGCTACCTCTGTGAGCATGTAAAC spacer
length: 40 repeater length: 23

28423 TTCAATTCCTTTTGGGATTCATC TAGAAGATATAGAGCAAAATGTAAATAAAGAAGATTTC spacer length:
38 repeater length: 23

28485 TTCAATTCCTTTTGGGATTCATC CTTACTCATCTTCCTTCACCTCCATGTCGAATGATC spacer length: 36
repeater length: 23

28545 TTCAATTCCTTTTGGGATTCATC ATATAACAGGGAAACCGAAGAAATTTGGAGTAGACTC spacer length:
37 repeater length: 23

28606 TTCAATTCCTTTTGGGATTCATC TTCTGTTGATTTTTTCTTCTTCCATTTTGCGATCACCTTTCC spacer
length: 42 repeater length: 23

28672 TTCAATTCCTTTTGGGATTCATC AACAGTGGAAGGTTTACCTACAAGCTCTGCTTTACCACGC spacer
length: 40 repeater length: 23

28736 TTCAATTCCTTTTGGGATTCATC ACCCAGATCCGCTTTACATAGAGGCTGTCGAAATAAACGC spacer
length: 40 repeater length: 23

28800 TTCAATTCCTTTTGGGATTCATC ATTCTACTAATGGTGCAGGGAATATTGTGGAATTTGTATAC spacer
length: 41 repeater length: 23

28865 TTCAATTCCTTTTGGGATTCATC ATCATTATGCCCACCTCAGTGGTGCAGTACTGCTAACGCGAC spacer
length: 42 repeater length: 23

28931 TTCAATTCCTTTTGGGATTCATC ATAGTACAAATTTTTAGAAGAACAAAAACCATAATTAGC spacer length:
39 repeater length: 23

28994 TTCAATTCCTTTTGGGATTCATC AGAGCATCTCTGGTATGTCCGGTGAGGTGATAGTGTTATGC spacer
length: 41 repeater length: 23

29059 TTCAATTCCTTTTGGGATTCATC AAGCGTCTACTTTTTAGTAGATTCTTATAAACTCATAAAAC spacer
length: 41 repeater length: 23

29124 TTCAATTCCTTTTGGGATTCATC ATGACATTGCGTCTGCGATGACTGAAGAGGAGTACAAAAAC spacer
length: 41 repeater length: 23

29189 TTCAATTCCTTTTGGGATTCATC GCGATGATGACGGATGGACAGGCTGACTTAAGATGAC spacer length:
37 repeater length: 23

29250 TTCAATTCCTTTTGGGATTCATC ACGATTTTTGGCAATTAGTGGAAGAAAAGAAGCTAACAC spacer length:
39 repeater length: 23

29313 TTCAATTCCTTTTGGGATTCATC GACTCCAGTTACATAAATTGCAAATAACATAATAATCCC spacer length:
39 repeater length: 23

29376 TTCAATTCCTTTTGGGATTCATC GTACACCTAATGGAAAATGTAATCATCATGGACTGAGGGCGC spacer
length: 42 repeater length: 23

29442 TTCAATTCCTTTTGGGATTCATC CTGGACTACAGTCAGTCAAAATCTCTAATTCAAC spacer length: 34
repeater length: 23

29500 TTCAATTCCTTTTGGGATTCATC GAAGTTGTTTCTTGATATTTTCAAATTCTACAATTGTATC spacer
length: 40 repeater length: 23

29564 TTCAATTCCTTTTGGGATTCATC TGTGCCGATAATAAACCCTGCGTATCGAAGGGCTGTATCC spacer
length: 40 repeater length: 23

29628 TTCAATTCCTTTTGGGATTCATC GTTAACTTCTCAACTTGAGAAACTCTAAACTTTATAATCC spacer
length: 40 repeater length: 23

29692 TTCAATTCCTTTTGGGATTCATC TATCTTAAGAGACTTTATGGAAATAAAGCCTTCAATAAC spacer length:
39 repeater length: 23

29755 TTCAATTCCTTTTGGGATTCATC GAGGATTTTGTAAGAATAGATGAAATCAAAGCGGAATATAAAATC spacer
length: 45 repeater length: 23

29824 TTCAATTCCTTTTGGGATTCATC AGAAATTGAAAGTTTAGAAAGAAAAACATATATATCACTC spacer
length: 40 repeater length: 23

29888 TTCAATTCCTTTTGGGATTCATC CTCCAGTGGTTCTCATTTTGTGTGACGGTACTGAGTATAC spacer
length: 40 repeater length: 23
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29952 TTCAATTCCTTTTGGGATTCATC TTTATTGAAGACTATGATGAAGTTATTGTAGATAAC spacer length: 36
repeater length: 23
30012 TTCAATTCCTTTTGGGATTCATC GTGGTCCATATCCGCCTTCATAAGGTTTAGGTAAAGTTATC spacer

length:

41 repeater length: 23

30077 TTCAATTCCTTTTGGGATTCATC ATAATTGCGGGGCAATTGCACCGTACCATGATGAAGCC spacer length:
38 repeater length: 23
30139 TTCAATTCCTTTTGGGATTCATC ACGGGAAAATAATACATAACGTGAAAGATGTTAATAAAATC spacer

length:

41 repeater length: 23

30204 TTCAATTCCTTTTGGGATTCATC GAAGTAGAAATAACAGAAAACCTCCCGTATCCTATTAATC spacer

length:

40 repeater length: 23

30268 TTCAATTCCTTTTGGGATTCATC GGAATACCATCAACAAGCAACTTCTTGCCCTCATATTTTTC spacer

length:

41 repeater length: 23

30333 TTCAATTCCTTTTGGGATTCATC TTATTTGAAGGAATACAGTGTTTCTGACATGTCCTACACC spacer

length:

40 repeater length: 23

30397 TTCAATTCCTTTTGGGATTCATC AAAGTAGAACACCCGGGCAGAGTAAGAAAATATTTAGAAC spacer

length:

40 repeater length: 23

30461 TTCAATTCCTTTTGGGATTCATC TTAAAATCGGGTCGGCAAATCCAGAAAGGAAACTGAAC spacer length:
38 repeater length: 23
30523 TTCAATTCCTTTTGGGATTCATC AGAAGAAGAGGATAATACTTATACACCACATTATCTCATC spacer

length:

40 repeater length: 23

30587 TTCAATTCCTTTTGGGATTCATC AAAGTAATGGCAACAAAGGATGATATTAAGGACATGGCAA

crispr 5

2662855
length:
2662920
length:
2662987

crispr 6

2694294
length:
2694358
length:
2694425

crispr 7

2664097
length:
2664164
length:
2664230
length:
2664299
length:
2664363
length:
2664430
length:
2664494
length:
2664560
length:
2664625
length:
2664689
length:
2664753
length:
2664818
length:
2664884
length:
2664951
length:
2665018
length:
2665085

ACTTCATTAAGAGTGAAAAAAGAG
40 repeater length: 24
ACTTCATTAAGAGTGAAAAAAGAG
42 repeater length: 24
ACTTCATTAAGAGTGAAAAAAGAG

CTTTATTCATAATGCTAATTCCGT
39 repeater length: 24
CTTTATTCATAATGCTAATTCCGT
42 repeater length: 24
CTTTATTCATAATGCTAATTCCGT

CTTTCAATTCCATTAAGGATTATC
42 repeater length: 24
CTTTCAATTCCATTAAGGATTATC
41 repeater length: 24
CTTTCAATTCCATTAAGGATTATC
44 repeater length: 24
CTTTCAATTCCATTAAGGATTATC
39 repeater length: 24
CTTTCAATTCCATTAAGGATTATC
42 repeater length: 24
CTTTCAATTCCATTAAGGATTATC
39 repeater length: 24
CTTTCAATTCCATTAAGGATTATC
41 repeater length: 24
CTTTCAATTCCATTAAGGATTATC
40 repeater length: 24
CTTTCAATTCCATTAAGGATTATC
39 repeater length: 24
CTTTCAATTCCATTAAGGATTATC
39 repeater length: 24
CTTTCAATTCCATTAAGGATTATC
40 repeater length: 24
CTTTCAATTCCATTAAGGATTATC
41 repeater length: 24
CTTTCAATTCCATTAAGGATTATC
42 repeater length: 24
CTTTCAATTCCATTAAGGATTATC
42 repeater length: 24
CTTTCAATTCCATTAAGGATTATC
42 repeater length: 24
CTTTCAATTCCATTAAGGATTATC

CTAAATTATGAGTTTCATCAGTCATACTTTCAATTCCATT spacer
GCCGTTAATGACCAATCTCTTTTTGCATCCCAGAAGTACTTT spacer

GATATTAAGGACATGGCAACTAAAAAGGATATTAAGAAGTTA

CGAAAAAGGTAGAAAATTATTACAGGTTCTTAAGGATAT spacer
TCACGCTCTTTCAACTCTGCTAGTAATTTTGCTCATGAAACT spacer

TAATGGCAACAAAGGATGATATTAAGGACATGGCAACTAAAA

ATGGGTAGGTAACGTAATATAGACGATACGTCGAGAAGATTC spacer
TAATAAAAAGTAGTCAGCTTCATCTATGAATATTTTTGTAT spacer
CTAGGCTTGAAACCAATACTCTGTTTCTCACTTTCATGTTTAAT spacer
TCTCTTTCAAATCACTTCAGTGGGGCTAGGATATACTTA spacer
AAAATGAGCTTGAAAAAATCGAAAACGAACTCAGGTTAATGA spacer
CCGAATTTACCTAGTGTTGTTAGCATAAGAAGAAGTAGG spacer
CCAAAGATAGGGACATGGGAGGCGCTAGCGAAGTATAAAGT spacer
TGGACCAGATCGATAGCCGGGATTATAATAGATTTAATAA spacer
TTTATTATCATAATAATACCAGACTTTTCGTACTCTTTC spacer
ATTCAATATTTTGTATGGAGTTACAGCCCATACAACGTT spacer
AGAACTTCGCGGTAAGGCAAACATCAATTGCAGTTTCTAG spacer
GGGGTAGCAATGCTAATTTTGGGTACTGATGATTCGGGTAA spacer
CAAATGTTTTGGGTAATGATATACCACAGCTTGTAGCCTATT spacer
AGGGTGTCGATATACCTAACATTCGTTCATTAGTGTTAGCGT spacer
ATTAATTACTATGGAATCCGTGATATCCGGATAAGGCAATCC spacer

TTCGTTTCACGTCTTTCATAGTTAAAAATCAGTGTGAGA spacer



2238

2239

2240

2241

2242

2243

2244

2245

2246

2247

2248

2249

2250

2251

2252

2253

2254

2255

2256

2257

2258

2259

2260

2261

2262

2263

2264

2265

2266

2267

2268

2269

2270

2271

2272

2273

2274

length:

39 repeater length: 24

2665149 CTTTCAATTCCATTAAGGATTATC GTAAATGAATTGCCTGGTCTTCTCCACTCTGACAGTTGTAG spacer

length:
2665215

41 repeater length: 24
CTTTCAATTCCATTAAGGATTATC

ATAAGCATCCCGTTATTAGGACCTAACACTACTACAGTCGTCTTTCAATTCCATTTATTAATTTACCGTATCCGCTTTTGCAA

spacer length:

2665323
length:
2665385
length:
2665454
length:
2665519
length:
2665583
length:
2665648
length:
2665714
length:
2665778

CTTTCAATTCCATTAAGGATTATC
37 repeater length: 24
CTTTCAATTCCATTAAGGATTATC
44 repeater length: 24
CTTTCAATTCCATTAAGGATTATC
40 repeater length: 24
CTTTCAATTCCATTAAGGATTATC
39 repeater length: 24
CTTTCAATTCCATTAAGGATTATC
40 repeater length: 24
CTTTCAATTCCATTAAGGATTATC
41 repeater length: 24
CTTTCAATTCCATTAAGGATTATC
39 repeater length: 24
CTTTCAATTCCATTAAGGATTATC

36 repeater length: 24
2665839 CTTTCAATTCCATTAAGGATTATC AAAAATTCAATCGCTTGTTGGTCAGCTGAACCGTCATAATATTCCA

spacer length:

2665910
length:
2665977
length:
2666041
length:
2666106
length:
2666171
length:
2666237
length:
2666304
length:
2666366
length:
2666432
length:
2666497
length:
2666565
length:
2666629
length:
2666692
length:
2666759

spacer length:

CTTTCAATTCCATTAAGGATTATC
42 repeater length: 24
CTTTCAATTCCATTAAGGATTATC
39 repeater length: 24
CTTTCAATTCCATTAAGGATTATC
40 repeater length: 24
CTTTCAATTCCATTAAGGATTATC
40 repeater length: 24
CTTTCAATTCCATTAAGGATTATC
41 repeater length: 24
CTTTCAATTCCATTAAGGATTATC
42 repeater length: 24
CTTTCAATTCCATTAAGGATTATC
37 repeater length: 24
CTTTCAATTCCATTAAGGATTATC
41 repeater length: 24
CTTTCAATTCCATTAAGGATTATC
40 repeater length: 24
CTTTCAATTCCATTAAGGATTATC
43 repeater length: 24
CTTTCAATTCCATTAAGGATTATC
39 repeater length: 24
CTTTCAATTCCATTAAGGATTATC
38 repeater length: 24
CTTTCAATTCCATTAAGGATTATC
42 repeater length: 24
CTTTCAATTCCATTAAGGATTATC

83 repeater length: 24

CCAAAGCTGATGACTGTTAAACTCGAGTCTTCAGATC spacer
AGGGCGGATTAGCAGTAAACGAAAGCGATTCAGTAGAATACGAT spacer
CTTTACAATAAGAAAATTTAACAAAGACCTGAGACAGTTT spacer
AAAAATTAGAGAAGCTCGCAGAGGATGATGCTGAGACAA spacer
ATGAGGTAGTGGACATGCTTCGCGATGGTTCGCTAATTTG spacer
CAAGATGAAGTCGCATTAATTATAAGTTATCATGATAATGA spacer
AACTCATTAACTGAAAAGCCAATTGATCATCTATAACAG spacer

TAATATTAACAGTAATTTTTGAGTTATTAATGATAT spacer length:

46 repeater length: 24

CTACAAAACCATTACTTTGTAATGAGTGAGATAGAGCTCCAA spacer
CTACATGGATTGGAGCGCTAGATGCCGGCACACTAAAAG spacer
ATGATTGGTGGTAAAGCTGGGGATATTTTGGCTGGTGCTG spacer
GTATTCGAAACTTAATTTGAATATCTTCCCCTTAGGGGTA spacer
TTTACACTAGTAAACTTAGTTACGTTAGTCTGGAAGTTCTG spacer
ATTTGCCCACTCTTCCAAATATGATATAGATATCTGTTTTAA spacer
CAGTTATATAGTAAAAGTTACGTCGAGTATGGAAAAA spacer
TCTTTATTGTGCATGACAGCCTAAATAAATATGCTCTGACT spacer
CACAGCTAGAAAAGAACAGAGTTCAAGTAAAAATGAACAA spacer
AACTCAGAGTAATTACAGTTAAACTGGATGAAGAACTAGTCCA spacer
CTGAACTTGGTGTACCGTTAGACGTCATAGACTTTATCC spacer
TTAAAATATTGCTTAAGCTCTTCCTCATCGTCAATAAA spacer
CTACCCCTAGGGTGTCTTAAGTCAATTCTTTTCCTATTTTTT spacer

TTCTAAGAGCTTAACCACAAACAAATTTGACATAAAATAAGATAA

45 repeater length: 24

2666829 CTTTCAATTCCATTAAGGATTATC TGGACTACAGTCAGTCAAAATCTCTAATTCAACATTTA spacer

length:

38 repeater length: 24

2666892 CTTTCAATTCCATTAAGGATTATC TTCTGACCAGTCGACATGGAATTTTATAGTGAATAACA spacer

length:

38 repeater length: 24

2666955 CTTTCAATTCCATTAAGGATTATC ATAGGAACTAAAGATCCCTGTTGATATTTTACTCCAGTAGTAGCA

spacer length:

45 repeater length: 24

2667025 CTTTCAATTCCATTAAGGATTATC CTGCTTAACAAGTTAAGCAGCAATTGTAGAGTGTTATTCT spacer

length:

40 repeater length: 24

2667090 CTTTCAATTCCATTAAGGATTATC GGATGATATTAAGGACATGGCAACTAAAAAGGATATTAAG

crispr 8

32702 GATGAATCCCAAAAGGAATTGAAAG TTCCTAACTTCTTTCGTAAATGTTAGGAAAAGATTTA spacer length:
37 repeater length: 25
32765 GATGAATCCCAAAAGGAATTGAAAG ATTAGCATCAACAATTTTCGATGAAGGAGTAGACATACC spacer

length:

39 repeater length: 25

32830 GATGAATCCCAAAAGGAATTGAAAG ACACTAATAATATAGGATTTGTCACGGAAGATGATA spacer length:
36 repeater length: 25
32892 GATGAATCCCAAAAGGAATTGAAAG ACTTTATCTTTATACCGTAACTCTATACTGGAGAC spacer length:



2275

2276

2277

2278

2279

2280

2281

2282

2283

2284

2285

2286

2287

2288

2289

2290

2291

2292

2293

2294

2295

2296

2297

2298

2299

2300
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2304

2305

2306

2307

2308

2309

35 repeater length: 25

32953 GATGAATCCCAAAAGGAATTGAAAG
length: 39 repeater length: 25
33018 GATGAATCCCAAAAGGAATTGAAAG
37 repeater length: 25

33081 GATGAATCCCAAAAGGAATTGAAAG
37 repeater length: 25

33144 GATGAATCCCAAAAGGAATTGAAAG
36 repeater length: 25

33206 GATGAATCCCAAAAGGAATTGAAAG
length: 39 repeater length: 25
33271 GATGAATCCCAAAAGGAATTGAAAG
length: 39 repeater length: 25
33336 GATGAATCCCAAAAGGAATTGAAAG
length: 39 repeater length: 25
33401 GATGAATCCCAAAAGGAATTGAAAG
length: 39 repeater length: 25
33466 GATGAATCCCAAAAGGAATTGAAAG
length: 38 repeater length: 25
33530 GATGAATCCCAAAAGGAATTGAAAG
36 repeater length: 25

33592 GATGAATCCCAAAAGGAATTGAAAG
length: 42 repeater length: 25
33660 GATGAATCCCAAAAGGAATTGAAAG
length: 39 repeater length: 25
33725 GATGAATCCCAAAAGGAATTGAAAG
length: 39 repeater length: 25
33790 GATGAATCCCAAAAGGAATTGAAAG
length: 42 repeater length: 25
33858 GATGAATCCCAAAAGGAATTGAAAG
length: 40 repeater length: 25
33924 GATGAATCCCAAAAGGAATTGAAAG
36 repeater length: 25

33986 GATGAATCCCAAAAGGAATTGAAAG
length: 39 repeater length: 25
34051 GATGAATCCCAAAAGGAATTGAAAG
37 repeater length: 25

34114 GATGAATCCCAAAAGGAATTGAAAG
length: 39 repeater length: 25
34179 GATGAATCCCAAAAGGAATTGAAAG
length: 38 repeater length: 25
34243 GATGAATCCCAAAAGGAATTGAAAG
length: 39 repeater length: 25
34308 GATGAATCCCAAAAGGAATTGAAAG
35 repeater length: 25

34369 GATGAATCCCAAAAGGAATTGAAAG
37 repeater length: 25

34432 GATGAATCCCAAAAGGAATTGAAAG
length: 38 repeater length: 25
34496 GATGAATCCCAAAAGGAATTGAAAG
length: 38 repeater length: 25
34560 GATGAATCCCAAAAGGAATTGAAAG
length: 39 repeater length: 25
34625 GATGAATCCCAAAAGGAATTGAAAG
length: 39 repeater length: 25
34690 GATGAATCCCAAAAGGAATTGAAAG
length: 39 repeater length: 25
34755 GATGAATCCCAAAAGGAATTGAAAG
length: 38 repeater length: 25
34819 GATGAATCCCAAAAGGAATTGAAAG
36 repeater length: 25

34881 GATGAATCCCAAAAGGAATTGAAAG
repeater length: 25

34941 GATGAATCCCAAAAGGAATTGAAAG
length: 39 repeater length: 25
35006 GATGAATCCCAAAAGGAATTGAAAG
repeater length: 25

35066 GATGAATCCCAAAAGGAATTGAAAG
37 repeater length: 25

35129 GATGAATCCCAAAAGGAATTGAAAG
length: 38 repeater length: 25

AAGATAGATGACAAGATAACAATAAATTTCATACAAATA spacer
CGTAATTAAGCCCGATTTGTACACCACGCCGTGGGTT spacer length:
TGATTGATCACAATGAGAAGACTGTAAAGCTGATAAA spacer length:
TGTTGAGGCATAAATTAATCTATCCTTAATGAAAAA spacer length:
TTCTTCCTCAGCCTCCATTTTGTTTATGATTTGTAGTGC spacer
TTCAATAATCTCTATCTTTCCAAAATCTGTAAATGAAGA spacer
TATGGGAATGTGAACAGCTTATCCTCATTTTATCCCCAA spacer
TTTCTGTAATCTCCCTGCTTTCTTAACGTTATCTTATCA spacer
ATGAACTGTTTGCCCTACTTGATAGCCACTGATTCAAT spacer
TCGCAAAGCGAAAAATTGAAAATTTTTACAATCAAA spacer length:
GTAAAAATGATGTTCAATAAGTTGTATGGAGATGAAAATTCA spacer
GAGATTATAGCCGAGATAATAGAAGAATCAAAGCCAAAT spacer
GTATACTCATTCATAATCTTTTCCATTAAAGCCAAAATA spacer
GTAAGAGTGTTGAAATATTCATCTACAACTAAGTAATCAAAA spacer
TATTCATTAATTCAGACAGAAGAGAAGAATTTTGATTATT spacer
CTCACTCTCTTGTAATTTTTCTAGAGCGATTCTAAA spacer length:
CAGTATATTTGTTTAAGTTTTCTTGCATATTTTGTCGCT spacer
AATATATTGTTGATATTGAGGAAATTGGAACAAATAC spacer length:
ATATAACTTTACACACGTTACACAATAAACCATGAACCA spacer
TTTATTTTTATTTTTTCCGTTAGGGGTGGGGGGATGTT spacer
GGTACATCTTGGCTTACTATTTTATAGGCTGTCTTCTCT spacer
GAAATCCTAAAGGCGGTTCAAAATCCTTAGCGTAG spacer length:
TTTAATTTTCTTAAATAGTCAAAAAAAGAACTACTTC spacer length:
TATTACTTTGTCACATGCGTAATACTAAGATTGTTATT spacer
GAAGTAGTTAGTAAATGCTACTCGACGTGTGAAAATAT spacer
CTAAAAAGAGACTTTTAACTGGGGAGTTTAATCACCGTC spacer
TAAAGCCGGAATTGTTACTGTACAGTTTTCTTTCTCAAC spacer
CTGTAAACTAGAGTTGAAATAACACTTCTATCAAGAACA spacer
TTTGGCTATTTCGATAGCTTGATTTAAGTCACTAATAG spacer
TTGGAATTTTGGCTCACCCCCTTTAAGTATTCATCT spacer length:
TTAACGGAATCGGTCTAGGTGATTTGCCATTTAA spacer length: 34
AGGAGGAGCTGAACGGTAACCCTATGGTTGACAGTGAGT spacer
CTTTTCTTTTCTGAGTGTGGACAACAATTTCTAA spacer length: 34
TCTTCCTTTTGTGGCTAATTGGTCAAATGATGTTATC spacer length:

TAATATATCAAATATCTTTTGAATTGTTGAACAAGTTC spacer
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2318

2319

2320

2321

2322

2323

2324

2325

2326

2327

2328

2329

2330

2331
2332

2333

2334
2335
2336
2337
2338

2339
2340

2341
2342

2343

2344

2345

2346

2347

2348

35193 GATGAATCCCAAAAGGAATTGAAAG
length: 38 repeater length: 25
35257 GATGAATCCCAAAAGGAATTGAAAG
length: 40 repeater length: 25
35323 GATGAATCCCAAAAGGAATTGAAAG
36 repeater length: 25

35385 GATGAATCCCAAAAGGAATTGAAAG
length: 40 repeater length: 25
35451 GATGAATCCCAAAAGGAATTGAAAG
37 repeater length: 25

35514 GATGAATCCCAAAAGGAATTGAAAG
length: 39 repeater length: 25
35579 GATGAATCCCAAAAGGAATTGAAAG
length: 40 repeater length: 25
35645 GATGAATCCCAAAAGGAATTGAAAG
length: 41 repeater length: 25
35712 GATGAATCCCAAAAGGAATTGAAAG
length: 38 repeater length: 25
35776 GATGAATCCCAAAAGGAATTGAAAG
36 repeater length: 25

35838 GATGAATCCCAAAAGGAATTGAAAG
36 repeater length: 25

35900 GATGAATCCCAAAAGGAATTGAAAG
37 repeater length: 25

35963 GATGAATCCCAAAAGGAATTGAAAG
length: 39 repeater length: 25
36028 GATGAATCCCAAAAGGAATTGAAAG
repeater length: 25

36088 GATGAATCCCAAAAGGAATTGAAAG
length: 41 repeater length: 25
36155 GATGAATCCCAAAAGGAATTGAAAG
length: 38 repeater length: 25
36219 GATGAATCCCAAAAGGAATTGAAAG
length: 39 repeater length: 25
36284 GATGAATCCCAAAAGGAATTGAAAG
37 repeater length: 25

36347 GATGAATCCCAAAAGGAATTGAAAG

crispr 9

TTCTACTTATCAAACTAGTAGGTCTAACATATTACGTC spacer
TAATAAGAAGAAAATTGCTAAATGTTTTGAATCATAATGC spacer
AAGAAACCTTCAGAAATCCAAATTGAGATATGGTCA spacer length:
ATCACTAAATCATTAACTCTGACTTTGAAAACCATCTCAG spacer
AGCTTTCTTAATTAATCCACATGAACATGTCTTACTA spacer length:
GCAAAGTAGTACCTTCGGTTTGTCTTATCCCGCTTAATA spacer
AACTCCCTAACGAACTCTATCTTATCTTGCTTATCCAATA spacer
AAGATCCACTAACAGTGCTAAAGCCGATCATTGGTAACCGC spacer
TTTGAGTTACTGTCAAAGATTAGCAATTTTTGTTTTGT spacer
TTTCTTAACTACAGTGAGTGGAAATATATCTTTAGG spacer length:
GATCTTCATGACTATATTAAGTCTTTGGCTTTAGAA spacer length:
TTTAACCCCTCTTCAGTATCAAACAAGATTATCTTGT spacer length:
TTATGAAGAATAAGGATAACTTTGTTCTTGACAGAAGTG spacer
ACGATTACTGGACAGGGTGGGATGGTGAAATTTA spacer length: 34
CGTACTAGTAGTAGCTCTTCTCTCACTATTTGCAATAAATT spacer
CTGAATTTCACCCATGAATATTCTACTCCTGCATAACT spacer
GGTAAGCCTTTTCGATTGGTACATTTAATTTACTGCCGT spacer
AGCAGAATCTATAGGGAATTCACTTGGAATTAATACT spacer length:

CTATCTCATTTTCCTTCGGCAATTCGGTCTGTTTTGA

1775915 AACAAGAGTTGGAGGAAATAAAGAAAGTAATGGCAACAAA

GGATGATATTAAGGACATGGCAACAAAAGAGGATCTGAAGAACTTAGCTACT spacer length:

length: 40

52 repeater

1776008 AACAAGAGTTGGAGGAAATAAAGAAAGTAATGGCAACAAA

AGAGGACATCAAAAACATGGCAACAAAGGACGATTTGAAGAGTTTGGCAACA spacer length:

length: 40

52 repeater

1776101 AACAAGAGTTGGAGGAAATAAAGAAAGTAATGGCAACAAA
TTACTTCATTTTTCGTTTTTCTCCTTTATAAGTTTTTGTTTTTAAGGTTTTT

GCA 000011585.1 ASM1158vl genomic.fna(findCrispr) :

START REPEAT

SPACER

GCA 000012285.1 ASM1228vl genomic.fna(findCrispr) :
START REPEAT

SPACER

crispr 1

1670962 GTAATAACGACAAGAAACTAAAA
36 repeater length: 23

1671022 GTAATAACGACAAGAAACTAAAA
36 repeater length: 23

1671082 GTAATAACGACAAGAAACTAAAA
repeater length: 23

1671140 GTAATAACGACAAGAAACTAAAA
length: 39 repeater length: 23
1671203 GTAATAACGACAAGAAACTAAAA
repeater length: 23

1671261 GTAATAACGACAAGAAACTAAAA
35 repeater length: 23

1671320 GTAATAACGACAAGAAACTAAAA
36 repeater length: 23

CATCTTCTCTGTCCTCTACTACTTTCTGCTCTTCTT spacer length:
CTGAAAAGTTCATAAAAAAGTACCCTAACGTAGAAC spacer length:
CAATTTTATGATATCGCTTTTGTTCAAGGAAACA spacer length: 34
CAATTCTAAGTGCACAAGAAGGACTAGAAGAGGCAGGCC spacer
CTAATGCCCAGTAACATAGATGCCTCCTTGATTA spacer length: 34
CAATTTGGATTGACGTCACCTCAAGATCTATTACC spacer length:

CATATTTAAGCCTTACTCTTTACATTAAAAGTAACA spacer length:
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1671380 GTAATAACGACAAGAAACTAAAA
35 repeater length: 23

1671439 GTAATAACGACAAGAAACTAAAA
repeater length: 23

1671497 GTAATAACGACAAGAAACTAAAA
35 repeater length: 23

1671556 GTAATAACGACAAGAAACTAAAA
36 repeater length: 23

1671616 GTAATAACGACAAGAAACTAAAA
repeater length: 23

1671674 GTAATAACGACAAGAAACTAAAA
length: 38 repeater length: 23
1671736 GTAATAACGACAAGAAACTAAAA
36 repeater length: 23

1671796 GTAATAACGACAAGAAACTAAAA
repeater length: 23

1671854 GTAATAACGACAAGAAACTAAAA
repeater length: 23

1671912 GTAATAACGACAAGAAACTAAAA
length: 39 repeater length: 23
1671975 GTAATAACGACAAGAAACTAAAA
repeater length: 23

1672033 GTAATAACGACAAGAAACTAAAA
36 repeater length: 23

1672093 GTAATAACGACAAGAAACTAAAA
length: 39 repeater length: 23
1672156 GTAATAACGACAAGAAACTAAAA
37 repeater length: 23

1672217 GTAATAACGACAAGAAACTAAAA
repeater length: 23

1672274 GTAATAACGACAAGAAACTAAAA
36 repeater length: 23

1672334 GTAATAACGACAAGAAACTAAAA
repeater length: 23

1672392 GTAATAACGACAAGAAACTAAAA
length: 38 repeater length: 23
1672454 GTAATAACGACAAGAAACTAAAA
repeater length: 23

1672512 GTAATAACGACAAGAAACTAAAA
36 repeater length: 23

1672572 GTAATAACGACAAGAAACTAAAA
repeater length: 23

1672630 GTAATAACGACAAGAAACTAAAA
length: 39 repeater length: 23
1672693 GTAATAACGACAAGAAACTAAAA
length: 39 repeater length: 23
1672756 GTAATAACGACAAGAAACTAAAA
37 repeater length: 23

1672817 GTAATAACGACAAGAAACTAAAA
repeater length: 23

1672875 GTAATAACGACAAGAAACTAAAA
37 repeater length: 23

1672936 GTAATAACGACAAGAAACTAAAA
36 repeater length: 23

1672996 GTAATAACGACAAGAAACTAAAA
length: 38 repeater length: 23
1673058 GTAATAACGACAAGAAACTAAAA
36 repeater length: 23

1673118 GTAATAACGACAAGAAACTAAAA
35 repeater length: 23

1673177 GTAATAACGACAAGAAACTAAAA
repeater length: 23

1673235 GTAATAACGACAAGAAACTAAAA
36 repeater length: 23

1673295 GTAATAACGACAAGAAACTAAAA
36 repeater length: 23

1673355 GTAATAACGACAAGAAACTAAAA
35 repeater length: 23

1673414 GTAATAACGACAAGAAACTAAAA
37 repeater length: 23

1673475 GTAATAACGACAAGAAACTAAAA

CTCGACGTTAGTCTTAGATTTTTATCATTTTTAGG spacer length:
CTTGTGCTCTTTAATGTCAAACAGTGTGATCTAT spacer length: 34
CACAGTGCATGAAGTAGCATCATATGTCGTAAGTG spacer length:
CTCTCTGGGTTAAGTGCAAAGAGCACTGGGATTACA spacer length:
CCAACAAGGCTGAGAAGATAGCAAAGAAGCTAGT spacer length: 34
CTACAATAATTTCAGATTTCCAGTAAATGATACAAATT spacer
CTTGTCATTAAACTGACAACTTTGTCTCTGACCCAA spacer length:
CAGTAGCGGTATACAAAAATGTATTTGTTGTGAT spacer length: 34
CTGGCTCACAGGCATTAATACCTGCAAAGCCTAG spacer length: 34
CAAAAGTTTGCCAATTTAGGTGCTGTGCAGGAAGCATTT spacer
CGAATAATTGTAGATCAGCCATCAACTTCCACAC spacer length: 34
CAGAAAATGAGTAGTGAGATAAAGACAAAAAATAAG spacer length:
CAATTTCTATATAATCCAAGAGACACAGAGAGGTTTCTA spacer
CTACATTACTTTTAGAAATATAGTATGAGCGTAACAT spacer length:
CCAGTACACAAAGTGGATAGGAAAAGTCAACAA spacer length: 33
CATCGTATATTATATTGGGGCAGAAAAAATGAATGA spacer length:
CCAGGTTCAATTTCAGTAAATAATGGCATTACAA spacer length: 34
CAACATCAGACTTTTGCACTTTTATTAGAAGGCTTTGG spacer
CGATACATTGCATATATTGGCAATCAGCAATACA spacer length: 34
CACTATATATTGTTTGGAGCTTATCATAAACTTCAT spacer length:
CCTGAATAGAGAGATGATAGAAGAAACGGTAAGT spacer length: 34
CTCAGCCTCTAATTCTGCTGCAACTTCCATCAATTTCCT spacer
CATTAATTCCAAAGGACATTGAGAAGAAATTTGGCTTAA spacer
CATATGAGCAACAGCAACTCAAATCTTTATATGAAGT spacer length:
CCACCAAAGAGTTTTTGTCCAAAGCCTTTTATGG spacer length: 34
CCAGTCTCAATGTCTTTATGAGACAATTCTATATCCA spacer length:
CGCACTTCTACTTGCTTAACGCTATAGCAAGCAAGA spacer length:
CGTTCATCAACCTCATGCTGAGTAAGACTATTAGTATG spacer
CCTCGTATTCGTAAAAGCCCTCGTGGGTGGTGACGA spacer length:
ACTTTACAACTAATTTTTTCAGGAAAACAAATTGA spacer length:
CTATGTCTTAGATAGTTGAAAAAGCTAAAGCTTT spacer length: 34
CGAATGTGTCCCCCTAGAGGTTTTCACCAAACAACC spacer length:
CAAAAAACCTTTAACCTCTATCGAATGCTGTCAAAA spacer length:
CAACGTTACGACCACTACTACTCAGAAGAAGATAG spacer length:
CGAGGGATGAAGGCAAATCAGTATCAGCAATAGTAGA spacer length:

CGAAGTAGAACAGCTGTTTTTCAGGATTGAAATTA spacer length:
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35 repeater length: 23

1673534 GTAATAACGACAAGAAACTAAAA
length: 39 repeater length: 23
1673597 GTAATAACGACAAGAAACTAAAA
35 repeater length: 23

1673656 GTAATAACGACAAGAAACTAAAA
repeater length: 23

1673713 GTAATAACGACAAGAAACTAAAA
repeater length: 23

1673771 GTAATAACGACAAGAAACTAAAA
35 repeater length: 23

1673830 GTAATAACGACAAGAAACTAAAA
36 repeater length: 23

1673890 GTAATAACGACAAGAAACTAAAA
35 repeater length: 23

1673949 GTAATAACGACAAGAAACTAAAA

crispr 2

1650669 GTTTTAGTTTCTTGTCGTTATTAC
35 repeater length: 24

1650729 GTTTTAGTTTCTTGTCGTTATTAC
34 repeater length: 24

1650788 GTTTTAGTTTCTTGTCGTTATTAC
35 repeater length: 24

1650848 GTTTTAGTTTCTTGTCGTTATTAC
36 repeater length: 24

1650909 GTTTTAGTTTCTTGTCGTTATTAC
36 repeater length: 24

1650970 GTTTTAGTTTCTTGTCGTTATTAC
34 repeater length: 24

1651029 GTTTTAGTTTCTTGTCGTTATTAC
repeater length: 24

1651087 GTTTTAGTTTCTTGTCGTTATTAC
36 repeater length: 24

1651148 GTTTTAGTTTCTTGTCGTTATTAC
34 repeater length: 24

1651207 GTTTTAGTTTCTTGTCGTTATTAC
35 repeater length: 24

1651267 GTTTTAGTTTCTTGTCGTTATTAC
34 repeater length: 24

1651326 GTTTTAGTTTCTTGTCGTTATTAC
34 repeater length: 24

1651385 GTTTTAGTTTCTTGTCGTTATTAC
36 repeater length: 24

1651446 GTTTTAGTTTCTTGTCGTTATTAC
35 repeater length: 24

1651506 GTTTTAGTTTCTTGTCGTTATTAC
36 repeater length: 24

1651567 GTTTTAGTTTCTTGTCGTTATTAC
34 repeater length: 24

1651626 GTTTTAGTTTCTTGTCGTTATTAC
repeater length: 24

1651684 GTTTTAGTTTCTTGTCGTTATTAC
36 repeater length: 24

1651745 GTTTTAGTTTCTTGTCGTTATTAC
36 repeater length: 24

1651806 GTTTTAGTTTCTTGTCGTTATTAC

CGGTCTTCCAAAATTACTTAATGCTCTTGATAATAAAGTTTTAGTTTCTTGTCGTTATTGCTAAGGCTAATTTTGATCGATAAAGA

TGAAGAAGAAA spacer length: 97 re
1651928 GTTTTAGTTTCTTGTCGTTATTAC
length: 37 repeater length: 24
1651990 GTTTTAGTTTCTTGTCGTTATTAC
36 repeater length: 24

1652051 GTTTTAGTTTCTTGTCGTTATTAC
35 repeater length: 24

1652111 GTTTTAGTTTCTTGTCGTTATTAC
34 repeater length: 24

1652170 GTTTTAGTTTCTTGTCGTTATTAC
34 repeater length: 24

1652229 GTTTTAGTTTCTTGTCGTTATTAC

CAAGAGAATACTTTCTCGCCTCAGCAAGAATCGTATCAA spacer
CGTATGTGGGAGAGCTTTATGAGTGGTAAGACACA spacer length:
CATGCAGGTACTATACTGAGCCTGATGAACAGC spacer length: 33
CAAATTTAAGGAAAATGGAGTGTATGTATATAAA spacer length: 34
CCTCAATTATTTTCAATGCTTTTTCTTTTTCGTTG spacer length:
CACATCAGCACTTATGGATACTACGCCATGCTCATC spacer length:

CACTATTACTTTTGAAAATATGTAGATAAGACTGG spacer length:

TGGATTGACGTCACCTCAAGATCTATTACCTGTAA

ATCATTGGAATTGGGCTAGCCCTATTTTTCTTGAT spacer length:
AGTTGGTAGTGGGCAGATATCTAGCCCTGACCAC spacer length:
TGATGTCGAATACCGGAGTCAAGATGTTGATGAAA spacer length:
AAATAACGAAGATTTAAGTGGTTTTGAACCAAGAGA spacer length:
TGATCACATGTTTTATCGGTAGTACATAATGTAGAA spacer length:
GAGGAGTTTGATAAACTTTTGGAATTTCTTGAGA spacer length:
GAAATATAGCAAGAGTTCTGTGGTCGCTATATT spacer length: 33
ATCATTAGCACGATATTTCATCATCACTGCAGTAAT spacer length:
CTCAAAAATATAATGCGTAAGCTTAAATACCCAA spacer length:
TTTTTATTCTATATTTGAATAAAGCATAAAGTAAT spacer length:
CTAATATTAATGGCAGTAGAAGTCTCGAACAACA spacer length:
TATCTCGCAATAAATGAGAGAGAGTCGGCGAGTG spacer length:
TATGTTTGTTGTATTGCTAGCGTAATATTGTATTAC spacer length:
ACACAATATCTTAGTCATTACTGGAATGACTACAA spacer length:
ATCATTAGCACGATATTTCATCATCACTGCAGTAAT spacer length:
TGTAGTAAATTGATATAATCGGATTGAAGAGAGT spacer length:
AGGGATATCTGGAAGTAATACACCAGTACTATA spacer length: 33

GCCATTCAACTCAAAACTTATAGAAGATTACGAAAT spacer length:

CCAAATGCTAAAAATAGAAAAGGTAGGAGAGTTATT spacer length:

peater length: 24
TATCTAACCCTCTCTTTTTCAACTCTTTGAAGATAAA spacer

CCTCCCTGATATTCACCTTCTCCATTTCCTGTAGCA spacer length:
ACCAACTCTCAATTACTCATAATATTCAAACTAAA spacer length:
ATTCCGACTTGCTTAAATTCAGCTTTTTTGTACA spacer length:
ACAGTAGTAGCTCCGGCTGTCATTCCTAATAATA spacer length:

AAATGATATAAAAAATGAACAACAGAATATAAA spacer length: 33
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repeater length: 24

1652287 GTTTTAGTTTCTTGTCGTTATTAC
length: 37 repeater length: 24
1652349 GTTTTAGTTTCTTGTCGTTATTAC
length: 38 repeater length: 24
1652412 GTTTTAGTTTCTTGTCGTTATTAC
34 repeater length: 24

1652471 GTTTTAGTTTCTTGTCGTTATTAC
34 repeater length: 24

1652530 GTTTTAGTTTCTTGTCGTTATTAC
length: 38 repeater length: 24
1652593 GTTTTAGTTTCTTGTCGTTATTAC
35 repeater length: 24

1652653 GTTTTAGTTTCTTGTCGTTATTAC
34 repeater length: 24

1652712 GTTTTAGTTTCTTGTCGTTATTAC
35 repeater length: 24

1652772 GTTTTAGTTTCTTGTCGTTATTAC
36 repeater length: 24

1652833 GTTTTAGTTTCTTGTCGTTATTAC
36 repeater length: 24

1652894 GTTTTAGTTTCTTGTCGTTATTAC
length: 37 repeater length: 24
1652956 GTTTTAGTTTCTTGTCGTTATTAC
34 repeater length: 24

1653015 GTTTTAGTTTCTTGTCGTTATTAC
repeater length: 24

1653072 GTTTTAGTTTCTTGTCGTTATTAC
36 repeater length: 24

1653133 GTTTTAGTTTCTTGTCGTTATTAC
repeater length: 24

1653191 GTTTTAGTTTCTTGTCGTTATTAC
36 repeater length: 24

1653252 GTTTTAGTTTCTTGTCGTTATTAC
35 repeater length: 24

1653312 GTTTTAGTTTCTTGTCGTTATTAC
36 repeater length: 24

1653373 GTTTTAGTTTCTTGTCGTTATTAC
repeater length: 24

1653431 GTTTTAGTTTCTTGTCGTTATTAC
34 repeater length: 24

1653490 GTTTTAGTTTCTTGTCGTTATTAC
35 repeater length: 24

1653550 GTTTTAGTTTCTTGTCGTTATTAC
36 repeater length: 24

1653611 GTTTTAGTTTCTTGTCGTTATTAC
35 repeater length: 24

1653671 GTTTTAGTTTCTTGTCGTTATTAC
repeater length: 24

1653729 GTTTTAGTTTCTTGTCGTTATTAC
36 repeater length: 24

1653790 GTTTTAGTTTCTTGTCGTTATTAC
35 repeater length: 24

1653850 GTTTTAGTTTCTTGTCGTTATTAC
36 repeater length: 24

1653911 GTTTTAGTTTCTTGTCGTTATTAC
repeater length: 24

1653969 GTTTTAGTTTCTTGTCGTTATTAC
length: 39 repeater length: 24
1654033 GTTTTAGTTTCTTGTCGTTATTAC
34 repeater length: 24

1654092 GTTTTAGTTTCTTGTCGTTATTAC
34 repeater length: 24

1654151 GTTTTAGTTTCTTGTCGTTATTAC
length: 37 repeater length: 24
1654213 GTTTTAGTTTCTTGTCGTTATTAC
34 repeater length: 24

1654272 GTTTTAGTTTCTTGTCGTTATTAC
35 repeater length: 24

1654332 GTTTTAGTTTCTTGTCGTTATTAC
repeater length: 24

AACAAGAATTGATGAAGTATTCAAAAGAGCGATATGA spacer
CTTTCAGAGGGCGAGATCGCAGAGTACTTGAGAATAGC spacer
ATTTCTGCAAATGTATAATACATCAATTTTATAA spacer length:
GCATCAGCAATTATGGAAGTCGCTAGATATTACT spacer length:
AGGAATGTGTACAACAGCTATAAAAAAAGAAAGAATTG spacer
TTTGGAATATCTTGCGAGGCGAGGGTGAGTGAACC spacer length:
AATAAAAGGAGATTTCATAGACTCTATTCTCAAA spacer length:
TTGTTCTAGAAGTGGCGCATTAAACGGCAGTTTTT spacer length:
GAGAGACAAAATTTCCAAGTAAGTGACTCTGAAAAT spacer length:
AATATACGCTGCATAATATACGCTCTCTTACGCTAA spacer length:
AGAGTGGCATACCTTATTTGTTTTGTTGAGTTATGAA spacer
TTCCATTTTCTTCATAAGTAGCATCTCTCAACAA spacer length:
ATAACAATTGTCGGTAACTTATTTAGACGCTT spacer length: 32
TTTGATACGATTACAATAAAGTTCACTTAAAGTAGA spacer length:
AAAGTCTATTTTTATTTTATCTTTATCTATCAG spacer length: 33
ATTGGATAGTCAGTACCAAAAGGTACATTAAGCCAC spacer length:
ATCATTAATAGAATACGAAAAGCTAAAAGCAAAAA spacer length:
ATGTAGATAACATCACTATATTGATAAAGAGACTCG spacer length:
AAAATCATTGAACTATAATGTAGATCTTGCAGT spacer length: 33
TTTCCAGCCCAGCCTCTTTGCAGCTTCTAGCCTA spacer length:
ATCTAGTGAGACAAAAAGAACCTCAGTCTCAGAGT spacer length:
TTCCTTATACACATCAAGTAACACAGGCGAGTTCAT spacer length:
TGCGGGATACTACTTCGCCCCAAGTTCTGTAAAGA spacer length:
TGGTGAACTGGTACAGATACATCCTTATGAAGA spacer length: 33
CCATTACTGGACAAAGACTATGTCATCACAGCTGGT spacer length:
TTAACACTGGTTGAATTCGCAAGGAAAGTGATAGG spacer length:
AGATATTTAGCGTTAAAACTGCAGGAGACAGGGGCA spacer length:
AAGTTTTTGATATCTGTCCCTGCAGTGTCTAGT spacer length: 33
CTTCATACTCATACCAATTGTAAGTGTTTCCTTGTGTTG spacer
TCTTGGAAAGACCTTAAAAAAAGGATTGATTTAT spacer length:
TCGCATGCCTTAAATCGATCGTTTTCTCTACATC spacer length:
TACGCTCCATGCCCAGCTGTGCTCTCATCAACACATA spacer
GCGAGAAAGACTTCTACTGGGGCGCCGAATTTAA spacer length:
ATCGCTGAGATCCTAGCGACTTTCTACCTGCCCGA spacer length:

CGCTAAAGAACGCCCTAAGGGAAGCCTTCAAAT spacer length: 33
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1654390 GTTTTAGTTTCTTGTCGTTATTAC
34 repeater length: 24

1654449 GTTTTAGTTTCTTGTCGTTATTAC
length: 37 repeater length: 24
1654511 GTTTTAGTTTCTTGTCGTTATTAC
length: 37 repeater length: 24
1654573 GTTTTAGTTTCTTGTCGTTATTAC
35 repeater length: 24

1654633 GTTTTAGTTTCTTGTCGTTATTAC
35 repeater length: 24

1654693 GTTTTAGTTTCTTGTCGTTATTAC
34 repeater length: 24

1654752 GTTTTAGTTTCTTGTCGTTATTAC
repeater length: 24

1654810 GTTTTAGTTTCTTGTCGTTATTAC
34 repeater length: 24

1654869 GTTTTAGTTTCTTGTCGTTATTAC
repeater length: 24

1654927 GTTTTAGTTTCTTGTCGTTATTAC
35 repeater length: 24

1654987 GTTTTAGTTTCTTGTCGTTATTAC
35 repeater length: 24

1655047 GTTTTAGTTTCTTGTCGTTATTAC
length: 40 repeater length: 24
1655112 GTTTTAGTTTCTTGTCGTTATTAC
35 repeater length: 24

1655172 GTTTTAGTTTCTTGTCGTTATTAC
35 repeater length: 24

1655232 GTTTTAGTTTCTTGTCGTTATTAC
34 repeater length: 24

1655291 GTTTTAGTTTCTTGTCGTTATTAC
35 repeater length: 24

1655351 GTTTTAGTTTCTTGTCGTTATTAC
36 repeater length: 24

1655412 GTTTTAGTTTCTTGTCGTTATTAC
36 repeater length: 24

1655473 GTTTTAGTTTCTTGTCGTTATTAC
34 repeater length: 24

1655532 GTTTTAGTTTCTTGTCGTTATTAC
34 repeater length: 24

1655591 GTTTTAGTTTCTTGTCGTTATTAC
repeater length: 24

1655649 GTTTTAGTTTCTTGTCGTTATTAC
repeater length: 24

1655707 GTTTTAGTTTCTTGTCGTTATTAC
repeater length: 24

1655765 GTTTTAGTTTCTTGTCGTTATTAC
repeater length: 24

1655823 GTTTTAGTTTCTTGTCGTTATTAC
length: 39 repeater length: 24
1655887 GTTTTAGTTTCTTGTCGTTATTAC
repeater length: 24

1655944 GTTTTAGTTTCTTGTCGTTATTAC
repeater length: 24

1656002 GTTTTAGTTTCTTGTCGTTATTAC
34 repeater length: 24

1656061 GTTTTAGTTTCTTGTCGTTATTAC
length: 38 repeater length: 24
1656124 GTTTTAGTTTCTTGTCGTTATTAC
35 repeater length: 24

1656184 GTTTTAGTTTCTTGTCGTTATTAC
34 repeater length: 24

1656243 GTTTTAGTTTCTTGTCGTTATTAC
34 repeater length: 24

1656302 GTTTTAGTTTCTTGTCGTTATTAC
34 repeater length: 24

1656361 GTTTTAGTTTCTTGTCGTTATTAC
34 repeater length: 24

1656420 GTTTTAGTTTCTTGTCGTTATTAC
repeater length: 24

1656478 GTTTTAGTTTCTTGTCGTTATTAC

TATCGCCTCACGCCATCTCTTTGGCGTGGTATAA spacer length:
AAGTCGCAAAAGAACTGCTAGACAAATTTGACAGTGA spacer
TGACTTATTTTTTGTCTTAACTTCACTACTCATTTTC spacer
AAAGAACTCATTATCTTTAAGGACAAAGTCAGGGG spacer length:
TTCCCCTGCGGATACTTCTGCCTCAATTTGGTCAC spacer length:
AAACCTTTTCAGAGGCTTACCTCATCAATGTGGA spacer length:
AAAGAAARAAGAAAAGGCGGGGGCGAGGGCATGG spacer length: 33
TCTGTGTAACGTATCAGCAATGCGCTTTGTTATA spacer length:
GCGGATTTCCACTGTTTCCAGCCTGAGCTTGGG spacer length: 33
AGCAAATTTTTAACAAATGTATTCCATTCTTGAAG spacer length:
AATTTTATAATGTCTGTAAAACTAAAACATTGTTT spacer length:
AAGGGATCTAGCCTGGCTAGAGAGCTTGCCGCTTTAATTA spacer
ATGGGTGCACCACCAGAAGTAGTAGAAGAGGTCGA spacer length:
TGTATTGCCCACAATGTCCCGTTTTCGTTGTACAG spacer length:
CAAGAGAAAGGAGCTAGGAAGAGGATCTTTTCCC spacer length:
ATTAGGACTCGAAAAATTTATATAAAAAAAGACAT spacer length:
TTCTCATCAACATTTGCTGTACAAATTTCATAATCA spacer length:
ACCAGTCTTACTCAACAAGTCAGCCCTTACTTATAA spacer length:
CTCAGTCAGATACGTCTTCTTTAGCTGGCTTATG spacer length:
ATCGAGTGGAAGGCGTTAGACCCAGTAGCTGCCG spacer length:
AGCCTGGATCTGAAGAAACATAACCATGAGATA spacer length: 33
AGGTCAGGAATATAGATTATTCGTACTTTGCTA spacer length: 33
AAGTCTTCAGAAAATCATCAACACGCATATACT spacer length: 33
TTTGATTAAAATGGGTTGGTATGGCATAAAAAA spacer length: 33
ATCGGAATTATAGGCGGATTTTTAACAATATTCCTAACA spacer
GGAGACAAAGTTTGTCTGTGCAATATATCCCA spacer length: 32
AGAAAGAGGAACATAAGGTCTAGATCTTACCCA spacer length: 33
TAATTCATCTTTATAGTGTAACTTTTTGAAATAA spacer length:
AACTAAGAAAAATTCAGTCAGCAGTATTAACTACTACT spacer
TACACCAGTGAGAATGTCTTCCCGAAACTACAAGA spacer length:
AATTGGCAACTAAGAAGTTTGTACAAATAACATA spacer length:
GAATAGGGGATGCGATAAACCAGTTAGCACAACA spacer length:
GGCATATAGAATTTTTCGCTTTGTTGCCTCTTTA spacer length:
ATTCAATTTTTTTCGTTTTGTCGGTGAAAATAAA spacer length:

GCTTGTGGTAACTATTCCATCGTCATCAGCAAT spacer length: 33

AACGCATTATTGCTAATGCACGGTGCTAACAATCTA spacer length:
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36 repeater length: 24

1656539 GTTTTAGTTTCTTGTCGTTATTAC
34 repeater length: 24

1656598 GTTTTAGTTTCTTGTCGTTATTAC
34 repeater length: 24

1656657 GTTTTAGTTTCTTGTCGTTATTAC
repeater length: 24

1656715 GTTTTAGTTTCTTGTCGTTATTAC
repeater length: 24

1656773 GTTTTAGTTTCTTGTCGTTATTAC
repeater length: 24

1656831 GTTTTAGTTTCTTGTCGTTATTAC
35 repeater length: 24

1656891 GTTTTAGTTTCTTGTCGTTATTAC
35 repeater length: 24

1656951 GTTTTAGTTTCTTGTCGTTATTAC
35 repeater length: 24

1657011 GTTTTAGTTTCTTGTCGTTATTAC
35 repeater length: 24

1657071 GTTTTAGTTTCTTGTCGTTATTAC
34 repeater length: 24

1657130 GTTTTAGTTTCTTGTCGTTATTAC
34 repeater length: 24

1657189 GTTTTAGTTTCTTGTCGTTATTAC
34 repeater length: 24

1657248 GTTTTAGTTTCTTGTCGTTATTAC
35 repeater length: 24

1657308 GTTTTAGTTTCTTGTCGTTATTAC
34 repeater length: 24

1657367 GTTTTAGTTTCTTGTCGTTATTAC
repeater length: 24

1657425 GTTTTAGTTTCTTGTCGTTATTAC
34 repeater length: 24

1657484 GTTTTAGTTTCTTGTCGTTATTAC
length: 37 repeater length: 24
1657546 GTTTTAGTTTCTTGTCGTTATTAC
repeater length: 24

1657604 GTTTTAGTTTCTTGTCGTTATTAC
34 repeater length: 24

1657663 GTTTTAGTTTCTTGTCGTTATTAC
36 repeater length: 24

1657724 GTTTTAGTTTCTTGTCGTTATTAC
36 repeater length: 24

1657785 GTTTTAGTTTCTTGTCGTTATTAC
35 repeater length: 24

1657845 GTTTTAGTTTCTTGTCGTTATTAC
34 repeater length: 24

1657904 GTTTTAGTTTCTTGTCGTTATTAC
34 repeater length: 24

1657963 GTTTTAGTTTCTTGTCGTTATTAC
35 repeater length: 24

1658023 GTTTTAGTTTCTTGTCGTTATTAC
34 repeater length: 24

1658082 GTTTTAGTTTCTTGTCGTTATTAC
length: 38 repeater length: 24
1658145 GTTTTAGTTTCTTGTCGTTATTAC
35 repeater length: 24

1658205 GTTTTAGTTTCTTGTCGTTATTAC
length: 41 repeater length: 24
1658271 GTTTTAGTTTCTTGTCGTTATTAC
36 repeater length: 24

1658332 GTTTTAGTTTCTTGTCGTTATTAC
repeater length: 24

1658390 GTTTTAGTTTCTTGTCGTTATTAC
length: 38 repeater length: 24
1658453 GTTTTAGTTTCTTGTCGTTATTAC
repeater length: 24

1658509 GTTTTAGTTTCTTGTCGTTATTAC
length: 37 repeater length: 24
1658571 GTTTTAGTTTCTTGTCGTTATTAC

GTTTAAAACGGTAAATAGATAAAACCAAGAAAAT spacer length:
ACGTCTTGTGCTGACTTGTAAACATCGCTGTTCT spacer length:
AAAGAAGTGCAAAAAAATGGCTACGGTGTACAT spacer length: 33
ATGCATTCATTAAAGACTTAACAATTCAAGAGT spacer length: 33
AAGTTTCTTAATTTATTACAGTTATATGAACAG spacer length: 33
ACAATAGCCCGCAAATGTCAGTATCATCACGTTGT

spacer length:

AGATTTTATGAAACATTAACTATTTATTTTATCTA spacer length:

ATTAATCAGATAGAAACTAGCAGTGTTTTTTATGT spacer length:

ACCTTCACTTATTGAAGATGGGGCTGAAACAACTT spacer length:
TTGGTTACTGATATTTTCTGAACTCCAGCAAATG spacer length:
CGTTAAACAGACTAGGCTCAGGACAAGCATTCAC spacer length:
AGCCCAAATCTGTTATCTCTTTAGAATGAAATTT spacer length:
AGAGTACCTTTACCTAACCAGAGCGTCGTATATTA spacer length:
TGTAGTCTTGCGCAATACCTGCGCTCTTTAGCAG spacer length:
AGAAGCTATACAACGAGGCTATATAAATAAAAT spacer length: 33
GTGAAGATGTCGATAGTGACGATAGCTGAGATAG spacer length:
AAAGTAAGCCCGATAGTCCTTAGGTCAGGATCCCTTT spacer
TATATTTGGTCAAGTGTTTCTACAGCATTTTAA spacer length: 33
GCAGAGTCTTTCGCTACGTCTTTCAGCGTCTCAA spacer length:
GATCACAGTAATGCGTTATATAAAAAGGCAGAATTC spacer length:
CTTTGATCAATTACTAAATTCTGTAATTGTGCCTCT spacer length:
GTAGAAAGTCATAACCCAAAACTTCATTTTTTTGT spacer length:
ACAGGCTGTACCAAGCTGTTAGCGATGTAGTTAA spacer length:
AGCTCCCATTAAAATCACGACCACTCCAAATATC spacer length:
AGTTATAATCTATCTCCGGAACATTAAAATATTTT spacer length:
ATAGTTGGTGGGACGGAATGGAGAAACAGCTAAA spacer length:
TATAAAAAAGCATTTGCACAGTCTTGGAAACCACTATT spacer
ATGCTCGCCCACCAGCACACCGGACAGATCGACAT spacer length:
AACTGAAGGAACCTTGTAGAGCGGTATGCTTTGCTTCTTCT spacer
AACTGGAGCAACGTATTGTTGAATATAGCCCCTATG spacer length:
AATGAGATATTCACTGAGGTCATGGAGCGTGAA spacer length: 33
TTTCCTTATTTTTTAACGAGGGAAATGGTCAGGCTAAA spacer
TACGGTAAACTGGGGAGTTAACTCAGCATCC spacer length: 31

CTTTCGCATACTTCCTCGCCCTCCTTGAGATATTTTC spacer

TAAGCCTTACTCTTTACATTAAAAGTAACAAGTAATA



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 ASM1254vl 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

2571

2572

2573

2574

2575

2576

2577

2578

2579

2580

2581

2582

2583

2584

2585

2586

2587

2588

2589

2590

2591

2592

2593

2594

2595

2596

2597

2598

2599

2600

2601

2602

2603

2604

2605

490894

length:

490960

length:

491026

length:

491091

length:

491157

length:

491223

length:

491288

length:

491355

length:

491422

length:

491487

length:

491553

length:

491620

length:

491685

length:

491750

length:

491815

length:

491881

length:

491949

length:

492016

length:

492081

length:

492148

length:

492215

length:

492282

length:

492347

length:

492412

length:

492478

length:

492543

length:

492609

length:

492675

length:

492740

length:

492805

length:

492871

length:

492937

length:

493003

length:

493069

length:

493134

length:

493200

GTTTAAAATAGACTTAATAGTATGAAAAC
36 repeater length: 29
GTTTAAAATAGACTTAATAGTATGAAAAC
36 repeater length: 29
GTTTAAAATAGACTTAATAGTATGAAAAC
35 repeater length: 29
GTTTAAAATAGACTTAATAGTATGAAAAC
36 repeater length: 29
GTTTAAAATAGACTTAATAGTATGAAAAC
36 repeater length: 29
GTTTAAAATAGACTTAATAGTATGAAAAC
35 repeater length: 29
GTTTAAAATAGACTTAATAGTATGAAAAC
37 repeater length: 29
GTTTAAAATAGACTTAATAGTATGAAAAC
37 repeater length: 29
GTTTAAAATAGACTTAATAGTATGAAAAC
35 repeater length: 29
GTTTAAAATAGACTTAATAGTATGAAAAC
36 repeater length: 29
GTTTAAAATAGACTTAATAGTATGAAAAC
37 repeater length: 29
GTTTAAAATAGACTTAATAGTATGAAAAC
35 repeater length: 29
GTTTAAAATAGACTTAATAGTATGAAAAC
35 repeater length: 29
GTTTAAAATAGACTTAATAGTATGAAAAC
35 repeater length: 29
GTTTAAAATAGACTTAATAGTATGAAAAC
36 repeater length: 29
GTTTAAAATAGACTTAATAGTATGAAAAC
38 repeater length: 29
GTTTAAAATAGACTTAATAGTATGAAAAC
37 repeater length: 29
GTTTAAAATAGACTTAATAGTATGAAAAC
35 repeater length: 29
GTTTAAAATAGACTTAATAGTATGAAAAC
37 repeater length: 29
GTTTAAAATAGACTTAATAGTATGAAAAC
37 repeater length: 29
GTTTAAAATAGACTTAATAGTATGAAAAC
37 repeater length: 29
GTTTAAAATAGACTTAATAGTATGAAAAC
35 repeater length: 29
GTTTAAAATAGACTTAATAGTATGAAAAC
35 repeater length: 29
GTTTAAAATAGACTTAATAGTATGAAAAC
36 repeater length: 29
GTTTAAAATAGACTTAATAGTATGAAAAC
35 repeater length: 29
GTTTAAAATAGACTTAATAGTATGAAAAC
36 repeater length: 29
GTTTAAAATAGACTTAATAGTATGAAAAC
36 repeater length: 29
GTTTAAAATAGACTTAATAGTATGAAAAC
35 repeater length: 29
GTTTAAAATAGACTTAATAGTATGAAAAC
35 repeater length: 29
GTTTAAAATAGACTTAATAGTATGAAAAC
36 repeater length: 29
GTTTAAAATAGACTTAATAGTATGAAAAC
36 repeater length: 29
GTTTAAAATAGACTTAATAGTATGAAAAC
36 repeater length: 29
GTTTAAAATAGACTTAATAGTATGAAAAC
36 repeater length: 29
GTTTAAAATAGACTTAATAGTATGAAAAC
35 repeater length: 29
GTTTAAAATAGACTTAATAGTATGAAAAC
36 repeater length: 29
GTTTAAAATAGACTTAATAGTATGAAAAC

CATCTTCCCATTCATAGTCTTGTTTAAATTCTCCAT spacer
TGATAACATTCAAAAAGATATGTGGAAAACAATCAA spacer
CACTTGAAATAAAACACATAGTACAATTTCAACTG spacer
AGGTCATCAATATCATATTCTTTTACAAGTGTATTT spacer
TTATGAAAACAAGTGATGGAACAAATAAAACAATAA spacer
GATGCTTTTAAATTAATATATTTTAATATTAATTC spacer
ATAGTGAATATACAGACCCCCTTAAAAAGCCAACAAT spacer
TGAAAATTGATTATAAAAAAGTAGGAGATGTATTTGA spacer
TATGGAATCACGTAAAAGAGCAACGTTGGGTTATC spacer
TAACAAAACTACTCAAAACAAAAATAACAGAAACAG spacer
AAAATGGAGATAAAACAGATTATAAAATGGAACTTAT spacer
CTTAGATGCAGTAGAAATGAAAATCTGTTATACTA spacer
CATCTTCTGTATTTGGTGGAGTAATATATTTTTCA spacer
AACTCTTTTTCACTATTTATTCCTATTTTCAAATA spacer
GGTTTATTAATTCATCTTCAATATGTTTCATGTAAT spacer
TACCAATAAAATAGTCTTGATTTGTACTTTTAAGCTGG spacer
AAATTATTGCTACAACAAAAGATACAATTACAATTAC spacer
TTTCATTATTTTGTTGTTCTTTGTTGTTGTAGTGT spacer
AATGGATTTTGAGCATCATTATCAGGAGTAATACTTG spacer
CAAATACTATAGATTACATAATACTTTTAACAGAAAA spacer
TTTGTTTGAGGTGGAATTACTTGTGTATACATTGTAT spacer
TTATTTAAATGAAAGTGATATACCTAATACAACTC spacer
GTAATGATTTCTACAGTGAAATTGAAGAATTTATA spacer
TAATAGTGGACGTTTATATGTAAAGAATATTAAATT spacer
CTAGACGAGGATAAAACAATTCCAAGTGATACATG spacer
TAATGTTGCAAGACAAATAAAAGAAGTAATTAAGAA spacer
TGATTATATTACTGAATCAGAAGCTTTTGACTACAT spacer
TACTTCCTCTACTGCAACAATTCTATAAAAAAAAT spacer
TTTAATCTTCTAAAACATAAATAATCATACAAAAA spacer
GCAAATGGTGTTGATACAAATAATATTCGGGAAATG spacer
CACCTATATGTACTAGAATTTACGCCCATTTCATAG spacer
GCAAATGGTGTTGATACAAATAATATTCGGGAAATG spacer
CACCTATATGTACTAGAATTTACGCCCATTTCATAG spacer
CCAAACTGGGTAGAAGCAAATACTACTGCAAACAA spacer

CATGAAAAATACATCACAAAAAATAAAACAAGTTAC spacer

TCTATTCTGTATATATTCAATTTAGGATAGAATTT spacer



2606

2607

2608

2609

2610

2611

2612

2613

2614

2615

2616

2617

2618

2619

2620

2621

2622

2623

2624

2625

2626

2627

2628

2629

2630

2631

2632

2633

2634

2635

2636

2637

2638

2639

2640

2641

2642

2643

length:
493265
length:
493331
length:
493396
length:
4934061
length:
493528
length:
493598
length:
493667
length:
493736

ACAAATAAAACACTAACAGAGTATAGTATTGATAATGTTTAAAATAGACTTAATAATATGAAAACTTGAACACCATGAAAAGAAAT
GCCCGTGTTTTTATTTT spacer length:

493869
length:
493934
length:
494000
length:
494067
length:
494133

crispr 3

1529513

35 repeater length: 29
GTTTAAAATAGACTTAATAGTATGAAAAC
36 repeater length: 29
GTTTAAAATAGACTTAATAGTATGAAAAC
35 repeater length: 29
GTTTAAAATAGACTTAATAGTATGAAAAC
35 repeater length: 29
GTTTAAAATAGACTTAATAGTATGAAAAC
37 repeater length: 29
GTTTAAAATAGACTTAATAGTATGAAAAC
40 repeater length: 29
GTTTAAAATAGACTTAATAGTATGAAAAC
39 repeater length: 29
GTTTAAAATAGACTTAATAGTATGAAAAC
39 repeater length: 29
GTTTAAAATAGACTTAATAGTATGAAAAC

103
GTTTAAAATAGACTTAATAGTATGAAAAC
35 repeater length: 29
GTTTAAAATAGACTTAATAGTATGAAAAC
36 repeater length: 29
GTTTAAAATAGACTTAATAGTATGAAAAC
37 repeater length: 29
GTTTAAAATAGACTTAATAGTATGAAAAC
36 repeater length: 29
GTTTAAAATAGACTTAATAGTATGAAAAC

TAGTTTAGTGCCCTTAGTATTTAAAGGTTTGTTCAT spacer
GAATACAACACTTTAAATACTAGAAATGACAAATA spacer
ATCTATATTGGGAAAAAAGAAGGCACTTCTTTTAG spacer

TTTTTATTACTTGCTGCTAAATCCCATACACGACAAT spacer

TGGATATAATATGACTGAAATAGGTCGTAATAGTAAAGCT spacer
CGGAGATATGTGCCAATTAATTCATCACCTACCTCTTCA spacer

CAAAATTGGATGTGGACTATAAACAGCTACTTTTTTAAA spacer

repeater length: 29
CACTCTCACAATCCTTATGATGAATGTATCTACTT spacer

GTCTTATCATCAGAATTTTCATCAACAACATCTATT spacer
CTTATGAAGGAGAAAAAGAAGTCGAATATAAAAGACA spacer
CACTTGTAACTGTACCACCACCAGTATAACATAATA spacer

ACCAAGAAAACAGAAGACAAACCAAGAAAAAGAGGA

AAAAAGAGGACCAGGAAGACCAAGAAAAAC

CAATAAAACAGAAGATAAAATAGAAGTAGAAGATACAAGTAAACATACCACTACAATTATTGAAAAACAAGAACCACCAA

spacer length:

1529624
length:
1529690

80 repeater length: 30
AAAAAGAGGACCAGGAAGACCAAGAAAAAC
35 repeater length: 30
AAAAAGAGGACCAGGAAGACCAAGAAAAAC

repeater length: 30

1529744

AAAAAGAGGACCAGGAAGACCAAGAAAAAC

repeater length: 30

1529798

crispr 4

1091284
length:
1091351
length:
1091417
length:
1091483
length:
1091550
length:
1091616
length:
1091683
length:
1091749
length:
1091816
length:
1091882
length:
1091949
length:
1092015
length:
1092082
length:
1092148
length:

AAAAAGAGGACCAGGAAGACCAAGAAAAAC

AATAGAATAAGATCATAATGAAATTGAAAT
36 repeater length: 30
AATAGAATAAGATCATAATGAAATTGAAAT
35 repeater length: 30
AATAGAATAAGATCATAATGAAATTGAAAT
35 repeater length: 30
AATAGAATAAGATCATAATGAAATTGAAAT
36 repeater length: 30
AATAGAATAAGATCATAATGAAATTGAAAT
35 repeater length: 30
AATAGAATAAGATCATAATGAAATTGAAAT
36 repeater length: 30
AATAGAATAAGATCATAATGAAATTGAAAT
35 repeater length: 30
AATAGAATAAGATCATAATGAAATTGAAAT
36 repeater length: 30
AATAGAATAAGATCATAATGAAATTGAAAT
35 repeater length: 30
AATAGAATAAGATCATAATGAAATTGAAAT
36 repeater length: 30
AATAGAATAAGATCATAATGAAATTGAAAT
35 repeater length: 30
AATAGAATAAGATCATAATGAAATTGAAAT
36 repeater length: 30
AATAGAATAAGATCATAATGAAATTGAAAT
35 repeater length: 30
AATAGAATAAGATCATAATGAAATTGAAAT
35 repeater length: 30

TAAAAAAACAGAAGACAAACCAAAAGACAAACCAA spacer
CAAGAAAACAGAAGACAAACCAA spacer length: 23
CAATAAAACAGAAGACAAACCAA spacer length: 23

TAAGAAAACAGAAGACAAACCAA

ACGACACAAATGAATACAGATGCAACTCAAATTACA spacer
GGAAGAGACCATAAAAATGTATTTACGGAATATAT spacer
TTTAAGTAACTCATCTGATAATTCAGTTAATGTTA spacer
ACTAATATCAACAAACGGAATTTCAGCACTATTTGG spacer
TAAGCATTACCATTAACAAATTTACAGTTTTCTAC spacer
AAAGAACGTTTAATGATTAATTCATCTTCAGAGTCA spacer
TGATTTAGAAACATATCAATATCCATTCGAAATAG spacer
TATTTTCTAATAAATAGAGTAATGCTTCATCATTAT spacer
TCAGCATCATTTACACTAGCAACAAGGGTAGGAGT spacer
AAGTAAAAAAAAAAATCAAAAATAATAGAAAAAAAA spacer
CTAAAACTACACGTGTAGTAACAATACGTGTATCA spacer
GCAATTTATCCAGACCCTGTTTCATCGTTACTTCAA spacer
CACGTATATCCTGTGTCTTGTCGGTCATAATAGAT spacer

ACAGGAAATAATTTATTTAAAGTAAAAGAATTTGA spacer



2644

2645

2646

2647

2648

2649

2650

2651

2652

2653

2654

2655

2656

2657

2658

2659

2660

2661

2662

2663

2664

2665

2666

2667

2668

2669

2670

2671

2672

2673

2674

2675

2676

2677

2678

2679

1092214
length:
1092282
length:
1092348
length:
1092414
length:
1092481
length:
1092547
length:
1092614
length:
1092679
length:
1092745
length:
1092812
length:
1092878
length:
1092945
length:
1093012
length:
1093078
length:
1093145
length:
1093210
length:
1093276
length:
1093343
length:
1093409
length:
1093475
length:
1093542
length:
1093608
length:
1093676
length:
1093741
length:
1093808
length:
1093875
length:
1093942
length:
1094008
length:
1094076
length:
1094144
length:
1094210
length:
1094276
length:
1094342
length:
1094408
length:
1094475
length:
1094541

AATAGAATAAGATCATAATGAAATTGAAAT
37 repeater length: 30
AATAGAATAAGATCATAATGAAATTGAAAT
35 repeater length: 30
AATAGAATAAGATCATAATGAAATTGAAAT
35 repeater length: 30
AATAGAATAAGATCATAATGAAATTGAAAT
36 repeater length: 30
AATAGAATAAGATCATAATGAAATTGAAAT
35 repeater length: 30
AATAGAATAAGATCATAATGAAATTGAAAT
36 repeater length: 30
AATAGAATAAGATCATAATGAAATTGAAAT
34 repeater length: 30
AATAGAATAAGATCATAATGAAATTGAAAT
35 repeater length: 30
AATAGAATAAGATCATAATGAAATTGAAAT
36 repeater length: 30
AATAGAATAAGATCATAATGAAATTGAAAT
35 repeater length: 30
AATAGAATAAGATCATAATGAAATTGAAAT
36 repeater length: 30
AATAGAATAAGATCATAATGAAATTGAAAT
36 repeater length: 30
AATAGAATAAGATCATAATGAAATTGAAAT
35 repeater length: 30
AATAGAATAAGATCATAATGAAATTGAAAT
36 repeater length: 30
AATAGAATAAGATCATAATGAAATTGAAAT
34 repeater length: 30
AATAGAATAAGATCATAATGAAATTGAAAT
35 repeater length: 30
AATAGAATAAGATCATAATGAAATTGAAAT
36 repeater length: 30
AATAGAATAAGATCATAATGAAATTGAAAT
35 repeater length: 30
AATAGAATAAGATCATAATGAAATTGAAAT
35 repeater length: 30
AATAGAATAAGATCATAATGAAATTGAAAT
36 repeater length: 30
AATAGAATAAGATCATAATGAAATTGAAAT
35 repeater length: 30
AATAGAATAAGATCATAATGAAATTGAAAT
37 repeater length: 30
AATAGAATAAGATCATAATGAAATTGAAAT
34 repeater length: 30
AATAGAATAAGATCATAATGAAATTGAAAT
36 repeater length: 30
AATAGAATAAGATCATAATGAAATTGAAAT
36 repeater length: 30
AATAGAATAAGATCATAATGAAATTGAAAT
36 repeater length: 30
AATAGAATAAGATCATAATGAAATTGAAAT
35 repeater length: 30
AATAGAATAAGATCATAATGAAATTGAAAT
37 repeater length: 30
AATAGAATAAGATCATAATGAAATTGAAAT
37 repeater length: 30
AATAGAATAAGATCATAATGAAATTGAAAT
35 repeater length: 30
AATAGAATAAGATCATAATGAAATTGAAAT
35 repeater length: 30
AATAGAATAAGATCATAATGAAATTGAAAT
35 repeater length: 30
AATAGAATAAGATCATAATGAAATTGAAAT
35 repeater length: 30
AATAGAATAAGATCATAATGAAATTGAAAT
36 repeater length: 30
AATAGAATAAGATCATAATGAAATTGAAAT
35 repeater length: 30
AATAGAATAAGATCATAATGAAATTGAAAT

TATGTTGTTAATACTAATTCTTCTATTATCTTCTCAT spacer
ACATCTTCAGCTTTATCTAATTTTTGAACATATCT spacer
AATTGTGAAATAAAAAAAGAAGATCTTTTTAACAA spacer
AATTTAATTACATCAGAAACTATTGATTCTGATGGT spacer
AATAAAGATGTAGCTGAACGTACTTCTAAACGGTT spacer
AGTACTAAGAAATGATTCCTCCATTAATATAACATT spacer
TTTTCTTTACGTGTAGACCAGGAGAGTATATCTC spacer
GAAACTGGTAAATTACTTTATTATGGACGTTTTAA spacer
ATTGATATTGGAACAAGAGGATACACAAAATGGTCA spacer
GCAAATGTATTTAAAGAACTTGTTACTAAACTTAA spacer
TAAGAACTATCAAGCAATCCCTTATAATAACCTTTA spacer
GTTGCATCACTAGGAAGAATAGTTTGAAGTAAAATT spacer
TCTAGTTTAGATGATGGTTCTACTTTATCTTTACC spacer
GGTTTTAATCCACGGGTGATTAGTGATGAAGAGTTT spacer
ACAGGCTGGTAAAAAACATTTTTGGAGGAAATAA spacer
TCTACGCTTGGTCTTGATTCATGTTTATATGTAAT spacer
GAAGCAAAACAAAAGGAGATACTGCAAGAATACTTA spacer
AGATTATCAACGCCTAGAATTTGTTGTATATCTTT spacer
ATAGAAATCATAATGTATATTTCTGAATACATTTT spacer
ATTACTGAAGAAGAGATTAATAATAAATTACCTGCA spacer
GATACTATTGCAATTATTATATCTTGATTATACTT spacer
AAATGAATTGCACATACAACAAGAATCATAGTACAAA spacer
AGAGCATTGATTGCAATATAATTGATTGTTTTCC spacer
AAAATTAATAGGTGTTGGATTATCATAAGCAATAGT spacer
AATCAGTTAATAGGAGAACCTAATAATGCATAAAGA spacer
CTTTCAGGCACAAGTATAGCTGTATCTACTATTTTT spacer
TAGTATACACATCTTTTGGTTTATTGGAGTTTTCC spacer
AGAGTAAAAAAAGAACTATTTTTTAGTTTCTTTTTAT spacer
ATGGTTACTGTATTACTAATCCAATCACCAACTTTAT spacer
GATATGAAATCTACACAACCTACAAAAGATATGCA spacer
TCTCTTGAAAATCCTGATAATAATATACTTGATAG spacer
CGTATAAGTTATGGTACATTTAAAACAATGGCTGA spacer
GAAGCAAACCATGAAAAACCAACTGAAAGATGTAA spacer
GGTGTTAGTACAGGTATGGACGGATTACTCCATGAA spacer

ATAAAAATAACAAATGGAACAACAACAAAAACAGT spacer

GTCGTTGAACAAGAAATAAGAATTATAGAAAATAA spacer



2680
2681
2682
2683
2684
2685
2686
2687

2688
2689

2690

2691
2692
2693
2694
2695
2696
2697
2698
2699
2700
2701

2702
2703

2704

2705

2706

2707

2708

2709
2710
2711
2712
2713

2714

2715

2716

2717
2718
2719

length: 35 repeater length: 30

1094607 AATAGAATAAGATCATAATGAAATTGAAAT TTAACATCTACAAGGTCATGAAGAAGTTTTGTTTCA spacer
length: 36 repeater length: 30

1094674 AATAGAATAAGATCATAATGAAATTGAAAT CGATACATTTTTAAATTACTTGTATCAGTAGTAAT spacer
length: 35 repeater length: 30

1094740 AATAGAATAAGATCATAATGAAATTGAAAT ACTCTTACCCGATTTAATTATGAATATCTTCAAGCA spacer
length: 36 repeater length: 30

1094807 AATAGAATAAGATCATAATGAAATTGAAAT GATGTAGAAGATGAAGTTGATGAATTTCTTGAAGA spacer
length: 35 repeater length: 30

1094873 AATAGAATAAGATCATAATGAAATTGAAAT GATATCTTTCATATATTATCATTTTTATCATATTTT spacer
length: 36 repeater length: 30

1094940 AATAGAATAAGATCATAATGAAATTGAAAT AAGAAAACAGAAGACAAACCAAAAGACAAACCAAAA

crispr 5

831066 CTATTCCATCATCTTCATCTTGTGCATTGTTGTTTTCTTC
TATTTCATCATCTATTGTGTAGTATGGTTTGTTATCTATGTTATCTTCATCTTCTGGGTATGGTATGTAGTCTGTTTTATCTTCAT
TTTCATAG spacer length: 94 repeater length: 40

831201 CTATTCCATCATCTTCATCTTGTGCATTGTTGTTTTCTTC
TATTTCATCATCTATTGTGTAGTATGGTTTGTTATCTTCATCTTCTAGGTATGGTGTGTAGTCTGTTTTATCTTCATTTTCATAG
spacer length: 85 repeater length: 40

831327 CTATTCCATCATCTTCATCTTGTGCATTGTTGTTTTCTTC
TTTGAAATACATCATTATAGAGTTTAAAATAGACTTAATTGTAAAACCAAAAAAAGATGTACTAACAAAAGAAAATAAAGAGAGT

GCA 000013445.1 ASM1344vl genomic.fna(findCrispr) :

START REPEAT

SPACER

crispr 1

1918645 ACTTCAGAAGGAAACAATTTC
ATTACAGAAGGAGACATTAGGACTTCAAAAGGAAACATTAGAACTTCAGAAGGAAACATTAG spacer length: 62
repeater length: 21

1918729 ACTTCAGAAGGAAACAATTTC ATTACAGAAGGAGACATTAG spacer length: 20 repeater
length: 21

1918771 ACTTCAGAAGGAAACAATTTC AATTGGAACCATGCAGAACT

crispr 2

1466829 GTGACCGTAGGTTCAGGGGTG
ACTTCTTCGCCTAATTCAGGAGTGACTGTTGGCTCAGGGGTGACTTCTTCGCCTAATTCAGGAGTGACTGTTGGCTCAGGAGTATC
CTCTTCACCGATTACGGG spacer length: 104 repeater length: 21

1466955 GTGACCGTAGGTTCAGGGGTG
ACTTCTTCGCCTACTTCAGGAGTGACTGTTGGCTCAGGAGTATCCTCTTCACCGATTACGGG spacer length: 62
repeater length: 21

1467039 GTGACCGTAGGTTCAGGGGTG
ACCTCTTCGCCTACTTCAGGAGTGACTGTTGGCTCAGGAGTAACCTCTTCACCGAATTCAGGAGTGACTGTTGGCTCAGGGGTGAC
TTCTTCGCCTAACTCTGA spacer length: 104 repeater length: 21

1467165 GTGACCGTAGGTTCAGGGGTG
ACTTCTTCGCCTAATTCAGGAGTGACTGTTGGCTCAGGAGTAACCACTTCACCGAATTCAGGAGTGACTGTTGGCTCAGGGGTGAC
TTCTTCGCCTAACTCTGG spacer length: 104 repeater length: 21

1467291 GTGACCGTAGGTTCAGGGGTG
ACTTCTTCGCCTACTTCAGGAGTGACTGTTGGCTCAGGAGTATCCTCTTCACCGATTACGGG spacer length: 62
repeater length: 21

1467375 GTGACCGTAGGTTCAGGGGTG ACTTCTTCACCTAAATCCGG spacer length: 20 repeater

length: 21

1467417 GTGACCGTAGGTTCAGGGGTG ATTGGAACCATGCAGAACTC

crispr 3

1465917 TCAGCAGTAACCTCTTCACCT ACTTCAGGAGTGACCGTGGG spacer length: 20 repeater
length: 21

1465959 TCAGCAGTAACCTCTTCACCT ACTTCAGGAGTGACCGTGGG spacer length: 20 repeater
length: 21

1466001 TCAGCAGTAACCTCTTCACCT
ACTTCAGGAGTGACTGTTGGCTCAGGAGTAAACTCTTTACCGATTTCGGGAGTGACCGTGGG spacer length: 62
repeater length: 21

1466085 TCAGCAGTAACCTCTTCACCT
TCGCATCAATGCAGAAACCAAATTCAACTGTCCCCCTTCCACCAGGGGTTTCTATCTAATTT

crispr 4



2720

2721

2722

2723

2724

2725

2726

2727

2728

2729

2730

2731

2732

2733

2734

2735

2736

2737

2738

2739

2740

2741

2742

2743

2744

2745

2746

2747

2748

2749

2750

2751

2752

2753

2754

2755

2756

467692

AAATGTCTGGGTGGTTCGGATTTTGAGTATGCACATTCAGTTATTGAGACATCTGACGGGGGATACCTGATTGCAGGATATTCGTA

TCCGGTAATCTGATCTGGCAG

TTCCAATGACGGCGATGTCTCCGAAAATCATGGCAACAGTGATTATTGGGTAATAAAGATTGATAA spacer length:

152 repeater length:

467866

AAGAGTCTAGGTGGATCAGATGATGATCATGCATATTCAGTCATTGAGACTTCAGATGGCGGATATCTGCTTGCCGGATATTCCTG

21
TCCGGTAATCTGATCTGGCAG

GTCAGATGATGGCGATGTCTCTGGAAATCACGGATATGCTGACTATTGGGTAGTAAAACTTGATAA spacer length:

152 repeater length:

468040

TTGGAACCATGCAGAACTCTCAAAAGTTCAACTCGTCTGAAATTGGAACTATGCAGGACGCTACCAAATTTAACAGTTCCATGATC

21
TCCGGTAATCTGATCTGGCAG

GGTACTATGCAAAACACCGTCTCAAATATTCCTCTCCCGCCAGGAGTGACAGTTTAAATTTATTCC

crispr

1467440
length:
1467482
length:
1467524

crispr
841176
length:
841246
spacer
841317
length:
841387
spacer
841458
spacer
841529
length:
841598
spacer
841672
length:
841741
length:
841811
length:
841881
length:
841951
length:
842021
spacer
842093
length:
842163
length:
842233
length:
842303
length:
842372
length:
842442
length:
842512
length:
842582
spacer
842654
spacer
842725
length:
842795
length:
842864

5

TTCTTCACCATACTCTGGAGT GACTGTCGGTTCAGGGGTGA spacer length:

21

TTCTTCACCATACTCTGGAGT GACTGTCGGTTCGGGGGTGA spacer length:

21

20 repeater

20 repeater

TTCTTCACCATACTCTGGAGT TTGGAACTATGCAGGACGCT

6
GCCATACCCTTCTATTTTCGGGTCACTTGC
39 repeater length: 30
GCCATACCCTTCTATTTTCGGGTCACTTGC
length: 40 repeater length: 30
GCCATACCCTTCTATTTTCGGGTCACTTGC
39 repeater length: 30
GCCATACCCTTCTATTTTCGGGTCACTTGC
length: 40 repeater length: 30
GCCATACCCTTCTATTTTCGGGTCACTTGC
length: 40 repeater length: 30
GCCATACCCTTCTATTTTCGGGTCACTTGC
38 repeater length: 30
GCCATACCCTTCTATTTTCGGGTCACTTGC
length: 43 repeater length: 30
GCCATACCCTTCTATTTTCGGGTCACTTGC
38 repeater length: 30
GCCATACCCTTCTATTTTCGGGTCACTTGC
39 repeater length: 30
GCCATACCCTTCTATTTTCGGGTCACTTGC
39 repeater length: 30
GCCATACCCTTCTATTTTCGGGTCACTTGC
39 repeater length: 30
GCCATACCCTTCTATTTTCGGGTCACTTGC
39 repeater length: 30
GCCATACCCTTCTATTTTCGGGTCACTTGC
length: 41 repeater length: 30
GCCATACCCTTCTATTTTCGGGTCACTTGC
39 repeater length: 30
GCCATACCCTTCTATTTTCGGGTCACTTGC
39 repeater length: 30
GCCATACCCTTCTATTTTCGGGTCACTTGC
39 repeater length: 30
GCCATACCCTTCTATTTTCGGGTCACTTGC
38 repeater length: 30
GCCATACCCTTCTATTTTCGGGTCACTTGC
39 repeater length: 30
GCCATACCCTTCTATTTTCGGGTCACTTGC
39 repeater length: 30
GCCATACCCTTCTATTTTCGGGTCACTTGC
39 repeater length: 30
GCCATACCCTTCTATTTTCGGGTCACTTGC
length: 41 repeater length: 30
GCCATACCCTTCTATTTTCGGGTCACTTGC
length: 40 repeater length: 30
GCCATACCCTTCTATTTTCGGGTCACTTGC
39 repeater length: 30
GCCATACCCTTCTATTTTCGGGTCACTTGC
38 repeater length: 30
GCCATACCCTTCTATTTTCGGGTCACTTGC

AACGCAGACCGCGACGAGGCCTGGGGCAGACTGGAAAGT spacer
AACTATTTCTCCTTCAAAACGTTTAATGTACTTATTCAGT
AACAGCAGATGACATAGTAAACAGAATCACTGAACTGGT spacer
AACCTATTCCCCTGCACGATTGAGAAACCCGGCGCATAGT
AACGACTCAAGTGCAAAGAAAGCAATCATAGAACTTCTGT
AACTTTCATCCCATGCAAACAGGTGCCGGGCAATCAGT spacer
AACTATCAGAATTCTGGAAAGCCGTCTCTCAAGAGCGTGTGGT
AACCCTGTCACGAGATGACGTGTCAGCCATGAAGTGGT spacer
AACTATCAATTAACCTATGTTCTACTCTTCTGTATGTGT spacer
AACATGCGTGCCCGCACGCCTGCACGTTGCCACCTTGGT spacer
AACTAACATTGCATTAGAACAACTCTACGTGGACATCGT spacer
AACAAATAGCCCGTCGCCAGGCGATGGTATCACGAATGT spacer
AACTAACCGATTTCAGGTTACCTTTATAGCATATAACAAGT
AACATCTCGAATTACAAGGTAGACCCATGGGGTCTATGT spacer
AACCCAATACGTTGGTCACGTAAAGTACGGATGTGAGGT spacer
AACTACTTTTTCCGTAAAGGAGCTGCTTACAGAACTGGT spacer
AACAACTAAAAGAGGGCCCCCCTAAAATCTCTTAAAGT spacer
AACAATCTATAGGGAAGGTAAATCTTTACCAGATACTGT spacer
AACAAGGTTTCCATCCTCATAGAATGGAAACAAGCGGGT spacer
AACAGATGAGGTATTGGTGCTTAAAGGGCACCCGCTTGT spacer
AACAGGAAGAGTCGAACAACAAATTTCAAAAAATTGTAAGT
AACTGTGGTGACTTGAGTGGCACCACTATTAGCCGCAAGT
AACGGGGGCAGAGTTGCAGATGTTGATATTCACGCTGGT spacer
AACGAGGACTTGAGTTGTCCCCTGTGCACAGTCGAAGT spacer

AACAACTTCTCCAGCTTGTGCTCTATCTCTATATGATGGT



2757

2758

2759

2760

2761

2762

2763

2764

2765

2766

2767

2768

2769

2770

2771

2772

2773

2774

2775

2776

2777

2778

2779

2780

2781

2782

2783

2784

2785

2786

2787

2788

2789

2790

2791

2792

2793

spacer
842935
spacer
843006
length:
843076
length:
843146
spacer
843218

length: 40 repeater length: 30
GCCATACCCTTCTATTTTCGGGTCACTTGC
length: 40 repeater length: 30
GCCATACCCTTCTATTTTCGGGTCACTTGC
39 repeater length: 30
GCCATACCCTTCTATTTTCGGGTCACTTGC
39 repeater length: 30
GCCATACCCTTCTATTTTCGGGTCACTTGC
length: 41 repeater length: 30
GCCATACCCTTCTATTTTCGGGTCACTTGC

crispr 7

2088864 GTTTCAATCCCTATCGGGTTTTCTTTTCCATTGTGAC
spacer length: 36 repeater length: 37

2088938 GTTTCAATCCCTATCGGGTTTTCTTTTCCATTGTGAC
spacer length: 35 repeater length: 37

2089011 GTTTCAATCCCTATCGGGTTTTCTTTTCCATTGTGAC
spacer length: 34 repeater length: 37

2089083 GTTTCAATCCCTATCGGGTTTTCTTTTCCATTGTGAC
spacer length: 34 repeater length: 37

2089155 GTTTCAATCCCTATCGGGTTTTCTTTTCCATTGTGAC
spacer length: 34 repeater length: 37

2089227 GTTTCAATCCCTATCGGGTTTTCTTTTCCATTGTGAC
spacer length: 34 repeater length: 37

2089299 GTTTCAATCCCTATCGGGTTTTCTTTTCCATTGTGAC
spacer length: 35 repeater length: 37

2089372 GTTTCAATCCCTATCGGGTTTTCTTTTCCATTGTGAC
spacer length: 34 repeater length: 37

2089444 GTTTCAATCCCTATCGGGTTTTCTTTTCCATTGTGAC
spacer length: 36 repeater length: 37

2089518 GTTTCAATCCCTATCGGGTTTTCTTTTCCATTGTGAC
spacer length: 34 repeater length: 37

2089590 GTTTCAATCCCTATCGGGTTTTCTTTTCCATTGTGAC
spacer length: 35 repeater length: 37

2089663 GTTTCAATCCCTATCGGGTTTTCTTTTCCATTGTGAC
spacer length: 34 repeater length: 37

2089735 GTTTCAATCCCTATCGGGTTTTCTTTTCCATTGTGAC
spacer length: 34 repeater length: 37

2089807 GTTTCAATCCCTATCGGGTTTTCTTTTCCATTGTGAC
spacer length: 34 repeater length: 37

2089879 GTTTCAATCCCTATCGGGTTTTCTTTTCCATTGTGAC
spacer length: 36 repeater length: 37

2089953 GTTTCAATCCCTATCGGGTTTTCTTTTCCATTGTGAC
spacer length: 35 repeater length: 37

2090026 GTTTCAATCCCTATCGGGTTTTCTTTTCCATTGTGAC
spacer length: 35 repeater length: 37

2090099 GTTTCAATCCCTATCGGGTTTTCTTTTCCATTGTGAC
spacer length: 35 repeater length: 37

2090172 GTTTCAATCCCTATCGGGTTTTCTTTTCCATTGTGAC
spacer length: 35 repeater length: 37

2090245 GTTTCAATCCCTATCGGGTTTTCTTTTCCATTGTGAC
spacer length: 35 repeater length: 37

2090318 GTTTCAATCCCTATCGGGTTTTCTTTTCCATTGTGAC
spacer length: 33 repeater length: 37

2090389 GTTTCAATCCCTATCGGGTTTTCTTTTCCATTGTGAC
spacer length: 34 repeater length: 37

2090461 GTTTCAATCCCTATCGGGTTTTCTTTTCCATTGTGAC
spacer length: 34 repeater length: 37

2090533 GTTTCAATCCCTATCGGGTTTTCTTTTCCATTGTGAC
spacer length: 36 repeater length: 37

2090607 GTTTCAATCCCTATCGGGTTTTCTTTTCCATTGTGAC
spacer length: 36 repeater length: 37

2090681 GTTTCAATCCCTATCGGGTTTTCTTTTCCATTGTGAC
spacer length: 33 repeater length: 37

2090752 GTTTCAATCCCTATCGGGTTTTCTTTTCCATTGTGAC
spacer length: 34 repeater length: 37

2090824 GTTTCAATCCCTATCGGGTTTTCTTTTCCATTGTGAC
spacer length: 34 repeater length: 37

2090896 GTTTCAATCCCTATCGGGTTTTCTTTTCCATTGTGAC
spacer length: 35 repeater length: 37

AACTCTCAAATGTAGTGCCCCTTCCCACAAGATTTATTGT
AACTGTACCGTCCTTCCATGCTGCAAATCATTAACAGGT spacer
AACTCATAAGGTTGATCTCATGTTCTAACCAGGTTACGT spacer
AACACCCCAAAATTCCATCTGAACGATAAATATTTTTTCGT

GCAGAAACCAAATTCAACTGTCCCCCTTCCACCAGGGGTTT

TTGATGAATTGAAACACCCTTGGATCATATATATAA

CTTTTTGTTCCTGTTGTTTGTATTTGAACCATCTA

TTGTTGCGATTATATGAAGATTATAAGAAAACGC

AAAAATCTATTCACAGGGATACAACCTCGTTCTG

ATCACTGAAGTTCCCTTAGGTGTTGGAGCATTAT

GAGTTTCCACATCAATTTTCATGGTATCACTCCG

CTTGTTAATTTCCTTTAATGCTGCATCACATACTA

TTGGGTCTTGGCCTGCATCATTGGGGGAAGTATA

GAGTGTACATGGTCACATCAGTCAAAAAGGATCATG

ACTATGAATCCTCACGACTTCGAAGAGCCGGGCA

AACATCTGCAACTCTGCCTCCGCTTGTCAGATTAT

CCGGTATATCACAAATCATCTGTTGAGTTATAAA

TTTTACCTTTATGCGCTGAAACCGCTTCCATGGA

CGGAGAGCGGGATCCGGGAGTGAGCACACAGCAG

TCGAGGGGCTCTGGGGGCTCATGGGATCCGGACCCG

ACCTGACCGGCCTTTATCGTTGCTCCGGCGGTGAA

AATTACCAAGTTTTTCACTGACATACTCGCATCAT

TGGGCAGGCATGTGATGAGCGGACCAGTGGAACTC

GAGTATTTCTGGGGGTCTGTCGTAATTGCTGTCTG

GTAATCCTTGCGAGCGGGCTTTATGGTACAGTTAT

CAGGCATAAGGGCCTGGTTGAATGGCTAAAACT

TTATATTGGGAATGTGAGCAATGGTGGATTTATG

ATTCTTTCAGGGCTTTAAGGTCTTCGCTCATATA

GAACGGAAGGCGCAAATCTCATAACGTTCTGGGATG

TTGCTGCCTTTCGCTCAAACTCCTTGCGGGCGCCAG

ATATTCCGGTGTTAGAACCGCGGCGTCTGCAGA

AGTAGCAACACCGGCATACGAAGCGGGGTTACTC

ACGTAGATCTCATGAGCAACATTGTGGCTGAACT

CCATTTGGGTCTGTGTATCGAACTGCACATACCAC
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2795
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2799
2800
2801
2802
2803
2804
2805
2806
2807
2808
2809
2810
2811
2812
2813
2814
2815
2816
2817
2818
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2820

2821
2822

2823

2824

2825
2826
2827
2828

2829

2830

2831
2832
2833
2834

2090969 GTTTCAATCCCTATCGGGTTTTCTTTTCCATTGTGAC
spacer length: 36 repeater length: 37
2091043 GTTTCAATCCCTATCGGGTTTTCTTTTCCATTGTGAC
spacer length: 34 repeater length: 37
2091115 GTTTCAATCCCTATCGGGTTTTCTTTTCCATTGTGAC
spacer length: 36 repeater length: 37
2091189 GTTTCAATCCCTATCGGGTTTTCTTTTCCATTGTGAC
spacer length: 35 repeater length: 37
2091262 GTTTCAATCCCTATCGGGTTTTCTTTTCCATTGTGAC
spacer length: 35 repeater length: 37
2091335 GTTTCAATCCCTATCGGGTTTTCTTTTCCATTGTGAC
spacer length: 35 repeater length: 37
2091408 GTTTCAATCCCTATCGGGTTTTCTTTTCCATTGTGAC
spacer length: 34 repeater length: 37
2091480 GTTTCAATCCCTATCGGGTTTTCTTTTCCATTGTGAC
spacer length: 34 repeater length: 37
2091552 GTTTCAATCCCTATCGGGTTTTCTTTTCCATTGTGAC
spacer length: 35 repeater length: 37
2091625 GTTTCAATCCCTATCGGGTTTTCTTTTCCATTGTGAC
spacer length: 34 repeater length: 37
2091697 GTTTCAATCCCTATCGGGTTTTCTTTTCCATTGTGAC
spacer length: 35 repeater length: 37
2091770 GTTTCAATCCCTATCGGGTTTTCTTTTCCATTGTGAC
spacer length: 36 repeater length: 37
2091844 GTTTCAATCCCTATCGGGTTTTCTTTTCCATTGTGAC

crispr 8

2337799 CAATTGATAGATACGGAACTTGATCGGTTAAACAAGGC
GATAGAACTCGTGAATACCGAACTGGACCGGTTTAATAAGACACC
2337883 CAATTGATAGATACGGAACTTGATCGGTTAAACAAGGC
GATAGAACTCGTAAATACCGAATTGGACCGGTTTAATAAGACCCC
2337967 CAATTGATAGATACGGAACTTGATCGGTTAAACAAGGC
CTACCAAATTTAACAGTTCCATGATCGGTACTATGCAAAACACCG

crispr 9

3490330 CATCCACCTGAAAAGTTCAACAGCTCAGAGATTGCATC
TGCACACACCTGAAAAGTTCAACAGCTCAGAGATTGCATCAAT sp
3490414 CATCCACCTGAAAAGTTCAACAGCTCAGAGATTGCATC
TGCATCCACCTGAAAAGTTCAACAGCTCAGAGATCGCATCAAT sp
3490498 CATCCACCTGAAAAGTTCAACAGCTCAGAGATTGCATC
TGAAATTGGAACCATGCAGAACTCTCAAAAGTTCAACTCGTCT

crispr 10

ACGGGTCAGACCCTTCAATGTTCAGCGACTCTGAAA

CCGGTTCCCCGACATCGAAAGCGTCCCGGAGAGG

CTGAATACCAAGCTAGACAAACTTTTGGCACACTTT

CATTTACCCATTCAGTACCAGTCCAAACATAACAA

TGATCAGGGGAGTATGTGCAATGCTCAGTTACGAA

ACACATTTTCCTGCCGCCCACGTTACACATATCTG

ACACCAGTCGTAACCGCTTCTGCTGCTGTTGCTG

TCACATCGTATCCTGCCTTGAAATCAAGATATGC

CAGACTATAATCAGCCGTCATTACCAGTCTCTCAA

TTGTCTCCGGTCTTCAGGCATACCACCCGGTCAT

TAATATATTAGACATTAATCCAAGTGGTAAATATT

AGGTCACCCGGTTTGACGATGAGAGAGATTCAAGCC

TCTCAAAAGTTCAACTCGTCTGAAATTGGAACTATG

38

38

spacer length: 45 repeater length:
spacer length: 45 repeater length:
AA

acer length: 43 repeater length: 40
AA

acer length: 43 repeater length: 40
AR

1667431 CATCTACAACCGGAACAGCAGTGGGAACAGGACTCGGAAC

AGCGGTAGCATCTACAACCGGAACCACAGGGGGAACAGGACTCGGAACAGCGGTA spacer length:

length: 40

55 repeater

1667527 CATCTACAACCGGAACAGCAGTGGGAACAGGACTCGGAAC

GGTAGGAGCATCTACAACCGGAACCACGGTGGGAACAGGACTCGGA
length: 40
1667623 CATCTACAACCGGAACAGCAGTGGGAACAGGACTCGGA

ACAGCGGTA spacer length: 55 repeater

AC

GGACTCGGAACGGCAGGAGCATCTACAACCGGAACCACGGTGGGAACAGGACTCG

crispr 11

1466221 CCTCTTCGCCTAACTCCGGAGTGACTGTCGGTTCAGGG
AACTTCTTCACCATACTCCGGAGTAACCGTAGGTTCAGGGGTAACC
spacer length: 85 repeater length: 40

1466347 CCTCTTCGCCTAACTCCGGAGTGACTGTCGGTTCAGGG
AACTTCTTCACCATACTCCGGAGTAACCGTAGGTTCAGGGGTGACT
CCTCTTCGCCTAACTCCGGAGTAACTGTCGGTTCAGGGGTG spac
1466515 CCTCTTCGCCTAACTCCGGAGTGACTGTCGGTTCAGGG
CTGTCCCCCTTCCACCAGGGGTTTCTATCTAATTTTTCCCGATCTT
GATGATATGCAGGCTCATCATGTCCTATTTATCTTTCTTAT

crispr 12
501385 GAGTGGGTGTAGGTGTCGGTGTTAGAGTTGGGGTGGGTG

AGGTGTCGGAGTTAGAGTTGGAGTGGGTGTAGGAGTCGGTGTTAGAGTT spacer length:

GT

TCTTCGCCTAACTCCGGAGTGACCGTAGGTTCAGGGGTA

GT

TCTTCACCTAACTCCGGAGTAACTGTCGGTTCAGGGGTGA

er length: 40

GT

127 repeater length:

TGTCGCTTTGAGTGCTATTTTTTTACTTATACATCGATGA

T

49 repeater length:
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40

501475 GAGTGGGTGTAGGTGTCGGTGTTAGAGTTGGGGTGGGTGT
AGGTGTCGGTGTTAGAGTTGGGGTGGGTGTAGGTGTCGGTGTTAGAGTTGGGGTGGGTGTAGGTGTCGGAGTTAGAGTTGGAGTGG
GTGTAGGAGTCGGTGTTAGAGTT spacer length: 109 repeater length: 40

501625 GAGTGGGTGTAGGTGTCGGTGTTAGAGTTGGGGTGGGTGT
TCAACAGCTCAGAGATCGCATCAATGCACACACCTGAAAAGTTCAACAGCTCAGAGATCGCATCAATGCAGAAACCAAATTCAACT
GTCCCCCTTCCACCAGGGGTTTC

crispr 13

1467968 GGAATTGCCAGTAGTGATTACGGGAGTAGAGGTTGGAGAC
ACAGTGGCTACAACAACTGGTGTTGGAAGAGTGACCACGGGTGTACTTGTAACGGTGGGCATTACAGTCGGAGTGGCAGTCCTTTG
ACTGTTGACATTGGCTTTGTCATTCAATTTCC spacer length: 118 repeater length: 40

1468127 GGAATTGCCAGTAGTGATTACGGGAGTAGAGGTTGGAGAC
ACAGTGGCTACAACAACTGGTGTTGTAGGAGTGACCACGGGTGTACTTGTAACGGTGGGCATTACAGTCGGAGTGGCAGTCCTCTG
ACTGTTGATATTGGCTTTGTCATTCAATTTCC spacer length: 118 repeater length: 40

1468286 GGAATTGCCAGTAGTGATTACGGGAGTAGAGGTTGGAGAC
ACAGTGGCTACAACAACTGGTGTTGTAGGAGTGACCACGGGTGTACTTGTAACGGTGGGCATTACAGTCGGAGTGGCAGTCCTCTG
ACTGTTGACATTGGCTTTGTCATTCAATTTCC spacer length: 118 repeater length: 40

1468445 GGAATTGCCAGTAGTGATTACGGGAGTAGAGGTTGGAGAC
ACAACCGGAACAGCAGTGGGAACAGGACTCGGAACAGCGGTGACCTCTACAACCGGAACAGCAGTGGGAACAGGACTCGGAACAGC
GGTGACCTCTACAACCGGAACAGCAGTGGGAA

crispr 14

2093953 GTTTCAATCCCTATCGGGTTTTCTTTTCCATTGTGACCCT GATTCTACGGGCCTTTTCAAGTGCAGTTTCCA
spacer length: 32 repeater length: 40

2094026 GTTTCAATCCCTATCGGGTTTTCTTTTCCATTGTGACCCT CATGGATCGGTTGACTGAAAACTCAGTAGCCA
spacer length: 32 repeater length: 40

2094099 GTTTCAATCCCTATCGGGTTTTCTTTTCCATTGTGACCCT GGAACTATGCAGGACGCTACCAAATTTAACAG

crispr 15

3489642 TCAACTCATCTGAAATTGGAACCATGCAGAACTCTCAAAA
GTTCAACTCGTCTGAAATTGGAACCATGCAGAACTCTCAAAAGTTCAACTCATCTGAAATTGGAACTATGCAGAACTCAAAAAAG
spacer length: 85 repeater length: 40

3489768 TCAACTCATCTGAAATTGGAACCATGCAGAACTCTCAAAA
GTTCAACTCGTCTGAAATTGGAACCATGCAGAACTCAAAAAAGTTCAACTCATCTGAAATTGGAACTATGCAGAACTCAAAAAAG
spacer length: 85 repeater length: 40

3489894 TCAACTCATCTGAAATTGGAACCATGCAGAACTCTCAAAA
GCCTCTACAACCGGAACCACGGTGGGAACAGGACTCGGAACAGCGGTGACCTCTACAACCGGAACAGCAGTGGGAACAGGACTCG

GCA 000014945.1 ASM1494vl genomic.fna(findCrispr) :

START REPEAT

SPACER

crispr 1

1557651 CCCAAGAACTCATAGCAGGACCAG AAATCCCCCAGGATAGCACAGATGCCGCGCCGGATGCACCGTAACCATT
spacer length: 49 repeater length: 24

1557725 CCCAAGAACTCATAGCAGGACCAG TGTGAGGGCAACGGTTGGGATTGTTCAACACCCAGAAAGGTAACCATT
spacer length: 48 repeater length: 24

1557798 CCCAAGAACTCATAGCAGGACCAG AGGGATTGAAACGTAGAAATTCTCACAGAAAGAGCTTTCCGGTGATTG

crispr 2

1566093 GCATTTATCCTCTATCATCCCTTA TACGAAGAAGAGCGCGAGAGAAGAAAAGATCCTCGAGCTCATTCTC
spacer length: 46 repeater length: 24

1566164 GCATTTATCCTCTATCATCCCTTA TACGAAGAAGAGCGCGAGAGAAGAAAAGATCCTCGAGCTCATTCTC
spacer length: 46 repeater length: 24

1566235 GCATTTATCCTCTATCATCCCTTA CACGAAGAAGAGCGCGAGAGAAGAAAAGATCCTCGAGCTCATTCTC
spacer length: 46 repeater length: 24

1566306 GCATTTATCCTCTATCATCCCTTA CACGAAGAAGAGCGCGAGAGAAGAAAAGATCCTCGAGCTCATTCTC
spacer length: 46 repeater length: 24

1566377 GCATTTATCCTCTATCATCCCTTA GCAGCAAGACAATGCCTCTCAAGTCATTAGATGGATAAGAGCGTTG

crispr 3

411577 GCTAAAAGCACTCTACTTTCTAGAAGC ACTTTCTAGACCGTGTCCAGTAACGTCTAGCCTAGCGTAGGGA
spacer length: 43 repeater length: 27

411648 GCTAAAAGCACTCTACTTTCTAGAAGC ACTTTCTAGACCGTGTCCAGTAACGTCTGGCCTAGCGTAGGGA
spacer length: 43 repeater length: 27
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2886

2887

2888

2889

2890

2891

2892

2893

2894

2895

2896

2897

2898

2899

2900

2901

2902

2903

2904

2905

2906

2907

2908

2909

2910

2911

2912

2913

2914

2915

2916

411719 GCTAAAAGCACTCTACTTTCTAGAAGC TTCATCTCTTATTGGGACAGGTCCTCTGTGTGAACGTGTCCGA

crispr

4

1340928 GAGATATCGGGAGAGTATTCAAATGGCAGTGCATC CGGCATCGTTGATCCTGATCTACGAGAGCTTGTTG

spacer

length: 35 repeater length: 35

1340999 GAGATATCGGGAGAGTATTCAAATGGCAGTGCATC CAGCATCGTTGATCCTGATCTACGAGAGCTTGTTG

spacer

length: 35 repeater length: 35

1341070 GAGATATCGGGAGAGTATTCAAATGGCAGTGCATC CAGCATCGTTGATCCTGATCTACGAGAGCTTGTTG

spacer

length: 35 repeater length: 35

1341141 GAGATATCGGGAGAGTATTCAAATGGCAGTGCATC GTAGAAATTCTCACAGAAAGAGCTTTCCGGTGATT

crispr
670839
spacer
670913
spacer
670987
spacer
671061
spacer
671134
spacer
671205
spacer
671280
spacer
671354
spacer
671427
spacer
671502
spacer
671577
spacer
671650
spacer
671723
spacer
671797
spacer
671869
spacer
671942
spacer
672015
spacer
672087
spacer
672160
spacer
672234
spacer
672309

5
GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC
length: 36 repeater length: 37
GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC
length: 36 repeater length: 37
GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC
length: 36 repeater length: 37
GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC
length: 35 repeater length: 37
GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC
length: 33 repeater length: 37
GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC
length: 37 repeater length: 37
GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC
length: 36 repeater length: 37
GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC
length: 35 repeater length: 37
GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC
length: 37 repeater length: 37
GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC
length: 37 repeater length: 37
GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC
length: 35 repeater length: 37
GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC
length: 35 repeater length: 37
GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC
length: 36 repeater length: 37
GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC
length: 34 repeater length: 37
GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC
length: 35 repeater length: 37
GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC
length: 35 repeater length: 37
GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC
length: 34 repeater length: 37
GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC
length: 35 repeater length: 37
GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC
length: 36 repeater length: 37
GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC
length: 37 repeater length: 37
GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC

TCGTTTTTTGTCGCGCGCACAATCTCACGATACCAACATCATCA

672391
spacer
672464
spacer
672537
spacer
672609
spacer
672681
spacer
672754
spacer
672828
spacer
672899

GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC
length: 35 repeater length: 37
GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC
length: 35 repeater length: 37
GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC
length: 34 repeater length: 37
GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC
length: 34 repeater length: 37
GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC
length: 35 repeater length: 37
GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC
length: 36 repeater length: 37
GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC
length: 33 repeater length: 37
GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC

TTTCCGGATTAGAATAATAAGGAACTTCCGGTACGG
GGTATACTAAGCGTACCGTTCGTCTCAACATCGACT
ACACCATATGCTCCGGGCAGAGGAGCATGTTCACAC
CCAGTCCTCCTCCTCAGGAGGACTGGCTTTTTCAA
CACAATAAATCCCCCTTTGAAAACGAGTTCAAG
TATGTAGCTGCATATCTACACCTCCACGGATATAAGA
TCTTCTGGCTCTGGCACGGCGAGAACTATCTCGCCG
TCCAAATTACCAAGACAAACATGCTTGTCATGGGT
CTGCGAACTTTGCCATGAGCACCTCTTCGTGAGGTGC
GATGATTAATCTCATAACTGGTGAGATTTTCGACTCT
CCTGTTGATGGTGCTCAGTGACGTTTCGATAGAAG
AACTGATTTCCTTGTCGGCAAATTTGTTGTTGTAG
CCTCCTAGCCCTTTATTCGCTGGCTGGAGCTTCTGC
TACAATTCCTTCCCGCACTCTGAGCACCTCACGA
AGATGAACTGATACCAGTTCACCTCGGTCGTTTCG
GGAAATCCCAGACCCCGCTGAGTGTATCTTTCAGT
TCCATTCTCGAGCGGAAACGCGCTCGGGCCGAGG
ACTGCCTGCTGCTCAAAGCCGGCGAAGGTGAACCT
AGGTATCAGGAGACCTGCGGAGCAAGTACACTCCAG
CCGACGATTTTGACTCAAACCAAGCGGTGTATGTCGA
spacer length: 44 repeater length: 37
CCAGCAGCGATCTTACCTCTGAGCAATACTCGCCG
ATGAACTCATCCGAGCGATTCCTGTAGATCTGGCC
ACTACTCCTTTGTCTGGAAGATCCAGCATTTACT
TGGCGTCATCAGAATAACCAAGAGCTTTCATTAG
ATTAAATCCTTATCCAGCCTGGTTAAGCCTTACGA
ATCTACTAGCGTCGCTTGCGGCGCAAGTAGATATAG
AAGAATTGTAACTCGTATTAATGGGGCAAATCA

TCTCGGTTAACGGCGAGATAGTCCTCGCCGTCCCA



2917

2918

2919

2920

2921

2922

2923

2924

2925

2926

2927

2928

2929

2930

2931

2932

2933

2934

2935

2936

2937

2938

2939

2940

2941

2942

2943

2944

2945

2946

2947

2948

2949

2950

2951

spacer
672972
spacer
673047
spacer
673119
spacer
673192
spacer
673264

ACAGCTTAGCGGTCTTGTTCTGGCCCGACAGCGCCTCCTCCT spacer length:

673344
spacer
673416
spacer
673488
spacer
673560
spacer
673633
spacer
673706
spacer
673778
spacer
673851
spacer
673925
spacer
673999
spacer
674073
spacer
674147
spacer
674218
spacer
674292
spacer
674364
spacer
674437
spacer
674511
spacer
674583
spacer
674656
spacer
674730
spacer
674804
spacer
674878
spacer
674952
spacer
675026
spacer
675099
spacer
675172
spacer
675246
spacer
675318
spacer
675391
spacer
675463
spacer

length: 35 repeater length: 37
GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC
length: 37 repeater length: 37
GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC
length: 34 repeater length: 37
GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC
length: 35 repeater length: 37
GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC
length: 34 repeater length: 37
GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC

GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC
length: 34 repeater length: 37
GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC
length: 34 repeater length: 37
GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC
length: 34 repeater length: 37
GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC
length: 35 repeater length: 37
GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC
length: 35 repeater length: 37
GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC
length: 34 repeater length: 37
GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC
length: 35 repeater length: 37
GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC
length: 36 repeater length: 37
GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC
length: 36 repeater length: 37
GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC
length: 36 repeater length: 37
GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC
length: 36 repeater length: 37
GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC
length: 33 repeater length: 37
GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC
length: 36 repeater length: 37
GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC
length: 34 repeater length: 37
GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC
length: 35 repeater length: 37
GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC
length: 36 repeater length: 37
GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC
length: 34 repeater length: 37
GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC
length: 35 repeater length: 37
GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC
length: 36 repeater length: 37
GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC
length: 36 repeater length: 37
GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC
length: 36 repeater length: 37
GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC
length: 36 repeater length: 37
GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC
length: 36 repeater length: 37
GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC
length: 35 repeater length: 37
GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC
length: 35 repeater length: 37
GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC
length: 36 repeater length: 37
GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC
length: 34 repeater length: 37
GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC
length: 35 repeater length: 37
GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC
length: 34 repeater length: 37
GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC
length: 35 repeater length: 37

TCCTACGCCATACGGCTAGCGTGAAAAAAAATGCCGT
CGCCTCCCAGTTCTCGTCGTTCCATACTGTCTCA
AAGTTCCAGGTACTTCTCCTGTCCCGGTGGAATGA
AAAGATGTCATGATCGCATCGGTGATCGGCTCGG
42 repeater length: 37
CCTCATCGGGTACTGGTGAGCAGCCCTCGCATCC
GATTTGCCCCTGGGCATATCGGATCACTATCTGA
TCACGAACATGTACCGACTGCGGCGCTTCACCCG
CGTCATTCACGTTCTCCTACCCGATAATTCCCGGG
ATCTCGCTCAATGTCAGAGACGCTCTAGTATCTGG
TCGAGGAGGTGAGAGGACGGCTAAACTGCGACGT
CCGACTTGATTCAGATGAGAGTCGGATCTTCTGGG
TTTGGTTCTGGTGCTGTCATTTTTTTCTCCTCCACG
TATTTAGATTTATTTGAAGGCCAGCGGCTCCAGCCA
ATGTCTCCGACAACTTGCAACGGATAATCATTACCA
TGACCTGGACTAAATTTGACATGTCGAAGGAGGAGG
ATCACGGCTAGGTAGCCTAAATACTCCTTTTGG
CCTCCAAATACCATATACGCATTATTGGTATATAAA
ACCTAATGCAGCGGCTCGACAAAGAAGTGCTCAG
GAGCGCAAAGCACGAGATGCCTTCTTCAGGCGGGA
TTATGTTCCGGTCCACGTACCGGTATGGTCGTGAAA
ACAATCTTCTATTTCGCTGCGCACGCCAGCAACG
ACGCGCAGAGGATAACGGAGCTCATGACCGTTCCG
CGAATTCTCTGAGCATAAGTGATATCAAAAAAATAT
TATTTAGATTTATTTGAAGGCCAGCGGCTCCAGCCA
ATGTCTCCGACAACTTGCAACGGATAATCATTACCA
TGACCTGGACTAAATTTGACATGTCGAAGGAGGAGG
CGCCCACAGCGATAGGTTTTCGAATAATGAAAAAGC
ACAGAATCTTCGACCATGATCAGGAACTCATTCAT
GCAATTTTCCAGCATGCATCACAACAGAATCACGA
TATGGAGACTTCTGGAAGAAACCCTCTCAACACTCT
TCGTCAGGGCATTCGCCAGGCATATGCTGTGTGT
TCCGCCTGGCTCCACCTGCGACGGCGACCATTCAG
CTTTCTGCTACGATGGGGGGTGTCACGATCCACG

TCTCCAGCAGACTTTGCGACAAGCTCTCCAGTCTG



2952

2953

2954

2955

2956

2957

2958

2959

2960

2961

2962

2963

2964

2965

2966

2967

2968

2969

2970

2971

2972

2973

2974

2975

2976

2977

2978

2979

2980

2981

2982

2983

2984

2985

2986

2987

2988
2989

675536
spacer
675609
spacer
675681
spacer
675755
spacer
675828
spacer
675902
spacer
675974
spacer
676048
spacer
676121
spacer
676194
spacer
676269
spacer
676340
spacer
676413
spacer
676486
spacer
676560
spacer
676634
spacer
676709
spacer
676782
spacer
676854
spacer
676927
spacer
677000
spacer
677071
spacer
677145

GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC
length: 35 repeater length: 37
GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC
length: 34 repeater length: 37
GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC
length: 36 repeater length: 37
GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC
length: 35 repeater length: 37
GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC
length: 36 repeater length: 37
GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC
length: 34 repeater length: 37
GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC
length: 36 repeater length: 37
GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC
length: 35 repeater length: 37
GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC
length: 35 repeater length: 37
GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC
length: 37 repeater length: 37
GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC
length: 33 repeater length: 37
GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC
length: 35 repeater length: 37
GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC
length: 35 repeater length: 37
GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC
length: 36 repeater length: 37
GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC
length: 36 repeater length: 37
GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC
length: 37 repeater length: 37
GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC
length: 35 repeater length: 37
GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC
length: 34 repeater length: 37
GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC
length: 35 repeater length: 37
GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC
length: 35 repeater length: 37
GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC
length: 33 repeater length: 37
GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC
length: 36 repeater length: 37
GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC

repeater length: 37

677203
spacer
677280
spacer
677355
spacer
677430
spacer
677503
spacer
677578
spacer
677651
spacer
677724
spacer
677797
spacer
677871
spacer
677946

crispr

GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC
length: 39 repeater length: 37
GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC
length: 37 repeater length: 37
GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC
length: 37 repeater length: 37
GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC
length: 35 repeater length: 37
GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC
length: 37 repeater length: 37
GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC
length: 35 repeater length: 37
GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC
length: 35 repeater length: 37
GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC
length: 35 repeater length: 37
GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC
length: 36 repeater length: 37
GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC
length: 37 repeater length: 37
GTCGAAGAGCGAGTTCCAGGAAAACAAGGATTGAAAC

6

TGACACCTTCATTATATAATACAGAGCATAATATG
TGTTGAATACTGTAAGAAGAACAATCTCGCATAT
CGGGATACGTTCAAGCGATCAGCGGATGGAATGAAG
TATACAATGAAAGTCTATATGGTAAATAGAGGCCC
CGCATAAAATGCGCATGTTCTAAAAATAATCCCAAG
ATCTCTGATGCAGGAGGAACGGTCGCAACATCCG
CGAACAACTTTAAGATCTGTACGGAACTCGGTCTCA
ACTTGACTTTTGTATCCAACCAACACATCTTTCGA
ACGATTGATACGAACGTATTCTGAAAGGATGAAGA
TCCTTGCAAATCTCCACAGATCGAAGATCGAGGATTG
TCCTTATTAGGATGTGTTCAACGCCGTCGGCAT
CGAACGCTCTGGTCTTTGAGCGCTCGTAACTATTT
AAATTCCAGCCCAGGATGGGCTGAAGGCGCTCATC
CCCGAATGAATTCACCGTATATGGTACATCGGGAAT
TCGCATTTAATGTGTATCGTACACACTTGAAGCCGG
CTCCTGGGGATACGCCCCATAATATACGTATACGTCA
CATCGAGTGGATAAAAAAGACACTCGATGACGAGG
TATATTTCCCTCTCGGGAGACTCGGGAGAATTAC
TGCATCCAGCGCTTCTGCATCATCAAAGCAATTCG
ACGCTGCCTTCGATATCATGTCGGCGACATGCTTG
TACACAGCCCTGAGCCAGCGGGTCTCGGGGGCT
TCGAAAACGTTGTCAGCGTGCCCAGTGAACCTCCAA

ACAATTTAGGAAAAAAAAAA spacer length: 20

CGGACACAATCGGGTGGACAAATCTGCTCATTCAGTTCT

TATGAATCGGATGCGCGACGCGATAGCATCGCTATCT

ATCATACAGACGTGTTGCGTGTTGATTACAGAAACAA

CGCCATTCGAAATTCGTGGCGCGGGGGAGCCCTGG

TGTCACACAAAACGCGAAATCAATACCGGTATCTACA

CTGCGTATCTCCACGCACTGCACGGGTTGTCGAAA

CCTCGACAACCTGACCGTTCTTCACTACTGCCTGA

GCCCATATCTCTTCGTGATGCTCCGCGGTCCTGCT

AGCAGCATCTTTTTTCACCTCATGATATCATTATGA

TTTCTATACTGGGGATGTTGTACTTCCTTGCCTTCCT

TATATTTTGCCAGTTGGCTGAGATCTCCCATCACCTC

1696036 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC TGAACGGAGATGTAAGATTTGTGGGGTTCTGCTG



2990

2991

2992

2993

2994

2995

2996

2997

2998

2999

3000

3001

3002

3003

3004

3005

3006

3007

3008

3009

3010

3011

3012

3013

3014

3015

3016

3017

3018

3019

3020

3021

3022

3023

3024

spacer length: 34 repeater length: 37
1696108 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC
spacer length: 37 repeater length: 37
1696183 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC
spacer length: 37 repeater length: 37
1696258 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC
spacer length: 36 repeater length: 37
1696332 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC
spacer length: 35 repeater length: 37
1696405 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC
spacer length: 34 repeater length: 37
1696477 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC
spacer length: 36 repeater length: 37
1696551 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC
spacer length: 35 repeater length: 37
1696624 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC
spacer length: 36 repeater length: 37
1696698 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC
spacer length: 37 repeater length: 37
1696773 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC
spacer length: 36 repeater length: 37
1696847 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC
spacer length: 36 repeater length: 37
1696921 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC
spacer length: 38 repeater length: 37
1696997 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC
spacer length: 38 repeater length: 37
1697073 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC
spacer length: 38 repeater length: 37
1697149 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC
spacer length: 35 repeater length: 37
1697222 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC
spacer length: 38 repeater length: 37
1697298 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC
spacer length: 35 repeater length: 37
1697371 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC

TCTGTAGTAGTCGCTGGAGAATATCACAGGGATCTCGTTG spacer length:

1697449 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC
spacer length: 36 repeater length: 37
1697523 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC
spacer length: 38 repeater length: 37
1697599 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC
spacer length: 36 repeater length: 37
1697673 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC
spacer length: 37 repeater length: 37
1697748 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC
spacer length: 36 repeater length: 37
1697822 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC
spacer length: 35 repeater length: 37
1697895 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC
spacer length: 36 repeater length: 37
1697969 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC
spacer length: 35 repeater length: 37
1698042 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC
spacer length: 36 repeater length: 37
1698116 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC
spacer length: 37 repeater length: 37
1698191 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC
spacer length: 37 repeater length: 37
1698266 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC
spacer length: 37 repeater length: 37
1698341 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC
spacer length: 37 repeater length: 37
1698416 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC
spacer length: 37 repeater length: 37
1698491 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC
spacer length: 38 repeater length: 37
1698567 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC
spacer length: 37 repeater length: 37
1698642 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC
spacer length: 35 repeater length: 37

TGCGCTGGATGTCGCGGGAGAGCTCATGGTGGATCTG
TGATCGAGAATTTGACCTCCACGGACCGCTCGGACAT
TTCGATGACACGACAATGTGGAGGTGGCACGAAGGA
TAAGATTCTTCAGACGATCTGTGTCATTCGTGATT
CTACCACCGGAGCATGGAGACCGCTTAGAATCAA
TGGAGGATGACCTGGGATATGTTATACGATTCACTG
TAAATGCCACAATTGCGGAGAGGTTTCGAAGTTCG
CGAATCCCGACTGGAGCACTATAAAATTCTGTTCAA
TAACCCTCTTCACCCATGCGCCCATTGCTACCTCGCT
TCAGTTCCCTTTTCATCGGGATTCGCCTTGCAACAA
CTGTCTGTCTTCGCAGTTATCAGCGCAGCATGTGAA
TGTTTTGGAATTCCGACAATGACGGGCACGGTTCAGGA
AGCTCCATCGCGCACAATCCGACTGACCAATGCCTTAT
TATTCGTCGGAAACTCAGGACAATTCGAGCATATCTCG
CATTAAAGCAGTCTTGAGATCACCCTTCACAGTCT
CGGAAGGCCAACGGGGAGCCATTCGTCGGCGACGACGA
AACCCCTTGGGAATGGCAAATCTCCAGACCCCAAA

40 repeater length: 37
AACATTCAAAATGGATAAAGCCGGTCCGGAATACAT
CAAGAGTTTCCTTGATCTCATCAATAATTTTATACAGT
CTACTGGTGGATCGAAGAATGTTACTCCAACATGCA
AAATACTCCGCATCGTGATAATGAATATCCCCAGATG
CTGGTATGACAAAGGTAACGATTAAATGGGATAAAT
TGCGGCGGTTGGTGCAACGGTTACCGGTGGAGTTG
TATTCCATCTAGATCAACCTCATCAAAGTTTTTATT
CAATAAATCCATCGGATGTTATTACGTTCATCTAA
AAATATTTCTCTTCTCATTCAATGATCTCCAAACCC
GGGTATTTCTGGAACGGAAGCCGCTACTCAATTGAGG
TGGATGTTTTGAAGTCAGGAGGTGCGTCAGATCTCGG
TTAACGACTTCCTCAACGGCATCCTGAGCTTTCGCGA
TATTATCTCAAAATCGTAGCGCTGTCCGGCCTGAAGA
CATATGATGTACTCGTGCCTATAGCTGATTACCAGGG
CAGGCGAATTATCTTCATATCTTGCCTCCAAGTTATAT
GCAAAAGATATTACGTGCCCGCGGCCGGACATCATAA

TATACATGTCACCGCGCTTTGATTACCGCATACAC



3025

3026

3027

3028

3029

3030

3031

3032

3033

3034

3035

3036

3037

3038

3039

3040

3041

3042

3043

3044

3045

3046

3047

3048

3049

3050
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3052

3053

3054
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3056
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3058

3059

3060
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3062

1698715 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC
spacer length: 37 repeater length: 37
1698790 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC
spacer length: 36 repeater length: 37
1698864 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC

GCATCTCATTTTGCATCAGCTCCTTACAGAGGGAGCTGA spacer length:

1698941 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC
spacer length: 35 repeater length: 37
1699014 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC
spacer length: 34 repeater length: 37
1699086 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC
spacer length: 35 repeater length: 37
1699159 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC
spacer length: 38 repeater length: 37
1699235 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC
spacer length: 34 repeater length: 37
1699307 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC
spacer length: 37 repeater length: 37
1699382 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC
spacer length: 37 repeater length: 37
1699457 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC
spacer length: 37 repeater length: 37
1699532 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC
spacer length: 35 repeater length: 37
1699605 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC
spacer length: 37 repeater length: 37
1699680 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC
spacer length: 37 repeater length: 37
1699755 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC
spacer length: 37 repeater length: 37
1699830 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC
spacer length: 36 repeater length: 37
1699904 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC
spacer length: 38 repeater length: 37
1699980 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC
spacer length: 38 repeater length: 37
1700056 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC
spacer length: 36 repeater length: 37
1700130 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC
spacer length: 37 repeater length: 37
1700205 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC
spacer length: 37 repeater length: 37
1700280 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC
spacer length: 34 repeater length: 37
1700352 GTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAC

crispr 7

TATGATATGATTATGCATATTATTGAGATATACATAT
TTGGGCGAGTCTCGAGGCGGAACCCCGCCTCGGAAA
39 repeater length: 37
CAATCAGCTCACATACAATTAGAAATCATACAAAC
TGATGTGGTATTCCTGAGTACCAGCGGGAGTTGG
TATAACTTTCTAACTCATCTTTGAGATCACTCACC
AATTTAATTTCGTCGAGGATCATATCAACTTTTTCCAA
AAATATCTCGGAGGAGAAAATAAAATCGAAGTGA
TCGACGTAATCCGGACTGCATACCCATGCCATTCGAT
AAGACAAGCTCGTTTGATGGATAATCCGCGCCCAGCT
GAGTGAGATGGCTCAGAAGGATTACTATGAGATACTC
TCGAACAACGACTCGCCAGGAGCCGACTTCGCATG
GCATTGCATGAATCGAATTATCCGTATCTGCATCTTT
CTGTCCCCGTTCAAGTATGGTTATCATGGACTCCAGG
GTCCAATATTCATCCCCGCGCGGCTGTACGACAATCC
TCCCGGATTCCGTGGAAGTGCTCCTGCAGGCATAGG
AAAATTTTCAATAAATCCATCTCTGGTCCTTACTCGCA
CGACTCCGGAGGCCGGCATGCTCCAGCCAGCGGAGCAA
CCTGACGCATACTGGTAGTATGCGTCATCTCTATAC
ATATTGATGGATTCATGGAAGTACGATGCTGAGAAGG
CTGCTCACGCGGGCATACTTTCTGGCTGGCTCTGAGG
TCGTGATTCCGCCATCCGTAATACTCTTCCTCAC

CCTCTCAAGTCATTAGATGGATAAGAGCGTTGCA

1271844 CAGTTCGCAAACTCAATCGGATACAGGTACGAGGGCATAG

CAGGATATATTTATCCATCCAACCAGGATGGAACCATACCCCTGTATCGCATGTACGGATATGGTGATCACTTCTACACAACCAGC

TACCCAGAGGT spacer length: 97 repeater length:

40

1271982 CAGTTCGCAAACTCAATCGGATACAGGTACGAGGGCATAG

CAGGATATATTTATCCATCCAACCAGGATGGAACCATACCCCTGTATCGCATGTACGGATATGGTGATCACTTCTACACAACCAAC

TACCCAGAGGT spacer length: 97 repeater length:

40

1272120 CAGTTCGCAAACTCAATCGGATACAGGTACGAGGGCATAG

GGACAGGTCCTCTGTGTGAACGTGTCCGAATGAAGATAAAAACCAGAAATCCGGAGCTTACTGCCCCTGGATGCTGTTTATGAGGC

AGAATCGGCAG

crispr 8

614839 CTCCATCCAAAAGGAGCAAGCCACAGATTTCTGAATTCAT

CTCTTATTGGGACAGGTCCTCTGTGTGAATGTGTCCGAATGAAGATTGAGTACCT spacer length:

length: 40

55 repeater

614935 CTCCATCCAAAAGGAGCAAGCCACAGATTTCTGAATTCAT

CTCTTATTGGGACAGGTCCTCTGTGTGAACGTGTCCGAATGAAGATTGAGTACCT spacer length:

length: 40

55 repeater

615031 CTCCATCCAAAAGGAGCAAGCCACAGATTTCTGAATTCAT
TGCGGAGATGAGGTCGCAACGAGTGAGAAAACCCGATAGGGATTGAAAGATAGGG

crispr 9



3063

3064

3065
3066
3067
3068
3069

3070
3071

3072

3073

3074

3075

3076

3077

3078

3079

3080

3081

3082

3083

3084

3085

3086

3087

3088

3089

3090

3091

3092

3093

3094

3095

3096

3097

3098

1401033 TTCAGCCACAGGCTTGTCAGAGGTGTCATCTGCTGGAAGC

CCCCTCATGTCCGGCCTGTCCAATCTCCCATCCATCATCGACTTCAGAGCGGGCT spacer length:
length:

40

55 repeater

1401129 TTCAGCCACAGGCTTGTCAGAGGTGTCATCTGCTGGAAGC

TCCCTCATGTCCGGCCTGTCCAATCTCCCATCCATCATCGACTTCAGAGCGGGCT spacer length:
length:

40

55 repeater

1401225 TTCAGCCACAGGCTTGTCAGAGGTGTCATCTGCTGGAAGC
TGAAACGTAGAAATTCTCACAGAAAGAGCTTTCCGGTGATTGTTATCCTTACCTC

GCA 000015145.1 ASM1514vl genomic.fna(findCrispr) :

START

SPACER
crispr
632553

REPEAT

1
GAACAACTCAAAAGAGAATTGCA

38 repeater length: 23

632615

length:

632685

length:

632755

length:

632824

length:

632893

length:

632962

length:

633030

length:

633096

length:

633161

AGCGCTCACACGGTCGAGACCACGCTCTCCTCGATCCACGACACAAGGAGGCGACT spacer length:
length:

633241
spacer
633314

length:

633384

length:

633451

length:

633521

length:

633586

length:

633653

length:

633723

length:

633786

length:

633852

length:

633917

length:

633983

length:

634053

length:

634118

length:

634184
spacer
634255

length:

634322

length:

634387

length:

GAACAACTCAAAAGAGAATTGCA
46 repeater length: 23
GAACAACTCAAAAGAGAATTGCA
46 repeater length: 23
GAACAACTCAAAAGAGAATTGCA
45 repeater length: 23
GAACAACTCAAAAGAGAATTGCA
45 repeater length: 23
GAACAACTCAAAAGAGAATTGCA
45 repeater length: 23
GAACAACTCAAAAGAGAATTGCA
44 repeater length: 23
GAACAACTCAAAAGAGAATTGCA
42 repeater length: 23
GAACAACTCAAAAGAGAATTGCA
41 repeater length: 23
GAACAACTCAAAAGAGAATTGCA

23
GAACAACTCAAAAGAGAATTGCA
length:
GAACAACTCAAAAGAGAATTGCA

46 repeater length: 23
GAACAACTCAAAAGAGAATTGCA

43 repeater length: 23
GAACAACTCAAAAGAGAATTGCA

46 repeater length: 23
GAACAACTCAAAAGAGAATTGCA

41 repeater length: 23
GAACAACTCAAAAGAGAATTGCA

43 repeater length: 23
GAACAACTCAAAAGAGAATTGCA

46 repeater length: 23
GAACAACTCAAAAGAGAATTGCA

39 repeater length: 23
GAACAACTCAAAAGAGAATTGCA

42 repeater length: 23
GAACAACTCAAAAGAGAATTGCA

41 repeater length: 23
GAACAACTCAAAAGAGAATTGCA

42 repeater length: 23
GAACAACTCAAAAGAGAATTGCA

46 repeater length: 23
GAACAACTCAAAAGAGAATTGCA

41 repeater length: 23
GAACAACTCAAAAGAGAATTGCA

42 repeater length: 23
GAACAACTCAAAAGAGAATTGCA
length:
GAACAACTCAAAAGAGAATTGCA

43 repeater length: 23
GAACAACTCAAAAGAGAATTGCA

41 repeater length: 23
GAACAACTCAAAAGAGAATTGCA

42 repeater length: 23

AGGCAATCCAGCAGATGGCCCAGCAATTCCAGCAGCAG spacer length:
AGTACGCATAAAGAAAGCACTAGCAGAACATCTTGAAGCATTTGCA spacer
AGGGTACAGCCTTGCGAAGTTTTCCTCGGTCGCCAGGGCCTTTTCG spacer
AGGCGATGGGCATCCCTGTGCAGATTGGCGCCAAGCCAATCAGCA spacer
AGCCCTTGGCTCCTCGGGAGGCGAGTGCTGCTTCCTGCACAGCTC spacer
AGATGTATTCAACGAGGCCAAACTCCTCAGCCTTCTTTACTTCTC spacer
AGCCTACCATGGCGGCCTCCACCCCACCCCAAACATTGTAGCTA spacer
GACCTCTCAAGCATTGACACGCCATGACCCGCAAGCGCCATT spacer

AGTCCATGATGACACCCAGTTATCGTTCACCAACACCACTA spacer

56 repeater

AGTCGTCGCTCACCTATCTCTCCATCACGATACGCAATCGCCACGTCTA

49 repeater length: 23

AGGCATATGCAGTATGGTAGGCCTTCCTTGTCCCATTTCTCCAGCT spacer
AGTCCAAGAGCTCTACTTGCCGTCTCTTCAACTCTAGATATTC spacer
AGTCTCCGTGAGACGCTTCTCAAGCTCCTCAGGGTCAACGGTTTTC spacer
AGAACTCGCTGGCCATCTCCAATAGCTGCTTGATCTTTTGG spacer
AGTCCCAACAGCGTAGCCGTACCTTCTCGCGTGGTCTATGAAG spacer
AGTACATCATATCCTACTTCTCTACTCTCACAGTACTCTTCACATT spacer
AGTCTCCGCCTGCTCGGCGGCCTGCTCTAGCGCCGCTAT spacer
AGCTCATTGCCAAGTCTTGCTTGCTGAACGTGAACTGCTTCG spacer
AGTCAATGCTGCTGATGTTGCCGATGCTTGGCGTCGGCACA spacer
AGCCTTGTTTGCAGACTCGACGAACGTCGCGAACACAATCGT spacer
AGGTGAGTACGCAGACACCAAGGCCGCCAAGGTTTCACCCCACGTG spacer
AGTTTCTGGAATCAGGACTCTAAGTCTCCTTTCCCAAACAA spacer
AGTGGGAGCGCACGGGGGGTCTGCGCACACTTTACCAATTCA spacer

AGACGAAGACGCTGTACGAGCTGCCGCCACCAGGCAACTACACACCA

47 repeater length: 23

AGCGTCATTGTACTCTTTTCGCTCAATTATTATTATGTCGTCG spacer
AGGTGTTAGTAGTTCTCTCATGGTTTTCAGTGTGTTTACAG spacer

AGATCCGAACTGTGCCAGTTCACATTCCATCATTTTTATAGA spacer



3099

3100

3101

3102

3103

3104

3105

3106

3107

3108

3109

3110

3111

3112

3113

3114

3115

3116

3117

3118

3119

3120

3121

3122

3123

3124

3125

3126

3127

3128

3129

3130

3131

3132

3133

3134

3135

634453
spacer
634524

length:

634588

length:

634654

length:

634724

length:

634787

length:

634857

length:

634926
spacer
634997

length:

635067

length:

635135

GAACAACTCAAAAGAGAATTGCA AGTCTGCTGGATTGCGGGGACATGCGGCGCGAGCTCCCTCAGCATCT
length: 47 repeater length: 23

GAACAACTCAAAAGAGAATTGCA AGTCCGTTCGTCCTCAGAGCGAACAGCTTCCTTGCGTACG spacer
40 repeater length: 23

GAACAACTCAAAAGAGAATTGCA AGTGGACTGACTTCGATTACAAGCAGCACTACGACAATCTCG spacer
42 repeater length: 23

GAACAACTCAAAAGAGAATTGCA AGGTTCTAGCTGCTGACCCCGACAGCCTCGTCGCTGAGCTTAACCG spacer
46 repeater length: 23

GAACAACTCAAAAGAGAATTGCA AGCTGTATGTTTGCCGCAACATATCGCTATCACCTTGGG spacer
39 repeater length: 23

GAACAACTCAAAAGAGAATTGCA AGAGGCATCATCGGCGCGTCAAGGATCACTCCAGCACAGCTCTCCG spacer
46 repeater length: 23

GAACAACTCAAAAGAGAATTGCA AGACACCTCCACGCGGTCCGGTGCAGCCTCCACTTCCCTTTACAA spacer
45 repeater length: 23

GAACAACTCAAAAGAGAATTGCA AGGGCCGCGTAGACCATGTAGCCTACTGCTAGCGCTACGGCTGGGTA
length: 47 repeater length: 23

GAACAACTCAAAAGAGAATTGCA AGGTTTTTACTCTGCCAGGTGTTAACCTCGAATTCAACTCTCATCT spacer
46 repeater length: 23

GAACAACTCAAAAGAGAATTGCA AGTTATCGCAGCTTGTTTCCTCTTCTTCCGTTTCCTCCTCCGCT spacer
44 repeater length: 23

GAACAACTCAAAAGAGAATTGCA

AGGCGGTCGCAACCCCATGCGCGTCGTAGTGGGCTATAATGAGGTCCTGGACAG spacer length: 54 repeater

length:

635213

length:

635281
spacer
635352

length:

635421

length:

635491

length:

635560

length:

635628
spacer
635699

crispr
702445

length:

702509

length:

702577
spacer
702649

length:

702719

length:

702789

length:

702858
spacer
702931

length:

703001

length:

703065

length:

703132
spacer
703204

length:

703267

length:

703334

length:

703402

length:

23

GAACAACTCAAAAGAGAATTGCA AGTTTAAATCCGGTTTTCTTTCAATTCCACTTCTGGGTTAAAAA spacer
44 repeater length: 23

GAACAACTCAAAAGAGAATTGCA AGTATACTTGTTATATCTCACCCTGATGTCTAGCATTCTTCCACCTC
length: 47 repeater length: 23

GAACAACTCAAAAGAGAATTGCA AGCTGGGGACCTGTGTCTGGAAACCTCGCTATTATCGCCCCGCCA spacer
45 repeater length: 23

GAACAACTCAAAAGAGAATTGCA AGACACCATTTGCAACAATGAGGATGGTGGTTACTAGCGATAGGGA spacer
46 repeater length: 23

GAACAACTCAAAAGAGAATTGCA AGTTGATTATTGCCATGACTGTGAAGGCTAGCTGGCCAACGGCAT spacer
45 repeater length: 23

GAACAACTCAAAAGAGAATTGCA AGCGCAGGCTCAGGCGTGGCACGGCATAGAAAACACTTATACTA spacer
44 repeater length: 23

GAACAACTCAAAAGAGAATTGCA AGTAGAACAATATATACGGCTCCGTGCCGTCCTTTGGCACCCTCAGC
length: 47 repeater length: 23

GAACAACTCAAAAGAGAATTGCA GACGAACGCTTTGTTGACAGAGACCGGTGGGGAGACTGCGGCAACGA

2

CTTGCAATTCTCTTTTGAGTTGTTC TAGGCTATGTCAAAAGAGAAATCGCTATAAGAAAAACA spacer
38 repeater length: 25

CTTGCAATTCTCTTTTGAGTTGTTC GAGCGCCTGCTGCAGATCATAGAGTATGAATTGTCGAAGGAG spacer
42 repeater length: 25

CTTGCAATTCTCTTTTGAGTTGTTC AGGGAGGATAAGGACGACCCGCTGGAGGCAATAGCAATAGGTGTCA
length: 46 repeater length: 25

CTTGCAATTCTCTTTTGAGTTGTTC CCTGGCGAACATGGTTATCGTGCTGCCGCCCTCGTAGCCAAACG spacer
44 repeater length: 25

CTTGCAATTCTCTTTTGAGTTGTTC ACGAGTGAGGTACGGGCGTCGAGGAAAACTACGGTACATGATTG spacer
44 repeater length: 25

CTTGCAATTCTCTTTTGAGTTGTTC ATTTTTGCCGTTTGGTGGGAAGGTTCTCCCACCTGCTCACTTC spacer
43 repeater length: 25

CTTGCAATTCTCTTTTGAGTTGTTC AGTGGTGACAAGGCAGCAAGTAATAGTGCAACTCTGCATACCGAAAG
length: 47 repeater length: 25

CTTGCAATTCTCTTTTGAGTTGTTC AGGTGGAGAGGCTGCTGGGCGGTGAGGCCCTGGCAGGTATAAAG spacer
44 repeater length: 25

CTTGCAATTCTCTTTTGAGTTGTTC ATCCACTCCTCCCTGCTTACCTTCCTCTTTACGACTAG spacer
38 repeater length: 25

CTTGCAATTCTCTTTTGAGTTGTTC CTATGTCCTCCTCCCGTAGGCTCAGGGGCCAGGGCATTAGA spacer
41 repeater length: 25

CTTGCAATTCTCTTTTGAGTTGTTC CAGCAGTTGCTCTAGGGTCTTCGGCACCCACATGGAGTGCTGTGGT
length: 46 repeater length: 25

CTTGCAATTCTCTTTTGAGTTGTTC GGAGGTGAGAGGTATGAGTAGAAAATGTAAATTCGTA spacer
37 repeater length: 25

CTTGCAATTCTCTTTTGAGTTGTTC AGATGAGATAGAGCAGCTGCTAGAGGAGTGCGAAGCCGTTG spacer
41 repeater length: 25

CTTGCAATTCTCTTTTGAGTTGTTC CAAACCTGCGCTACCTCAACGACCTACCACCAACTATTGATA spacer
42 repeater length: 25

CTTGCAATTCTCTTTTGAGTTGTTC AGATGAGATAGAGCAGCTGCTAGAGGAGTGCGAAGCCGTTG spacer
41 repeater length: 25



3136

3137

3138

3139

3140

3141

3142

3143

3144

3145

3146

3147

3148

3149

3150

3151

3152

3153

3154

3155

3156

3157

3158

3159

3160

3161

3162

3163

3164

3165

3166

3167

3168

3169

3170

3171
3172

3173

703469

length:

703537

CTTGCAATTCTCTTTTGAGTTGTTC CAAACCTGCGCTACCTCAACGACCTACCACCAACTATTGATA spacer
42 repeater length: 25
CTTGCAATTCTCTTTTGAGTTGTTC

CCAGGTACGGTGACCTACTGCTTAAACCCGACTGCCTAGCACCAGGAGGGGA spacer length: 52 repeater

length:

703615

length:

703682

length:

703747

length:

703817

length:

703884

length:

703948

length:

704018
spacer
704089
spacer
704161

length:

704230

length:

704300

length:

704369

length:

704437
spacer
704509
spacer
704582
spacer
704653

length:

704722

length:

704787

length:

704854

length:

704922
spacer
704993

length:

705061
spacer
705133

length:

705196

length:

705262

length:

705328
spacer
705402

length:

705468

length:

705532

25

CTTGCAATTCTCTTTTGAGTTGTTC CATTATACCGATGATGTTCAGTACTGCTACAGCAATGGCAG spacer
41 repeater length: 25

CTTGCAATTCTCTTTTGAGTTGTTC TGGTGGAGATTGTGAAGTGAGGTGATCGGCATGCAGATG spacer
39 repeater length: 25

CTTGCAATTCTCTTTTGAGTTGTTC AAGAGAGGTGGCAGTGAGGAAAACGTTGATTGTGATGGAAGAAA spacer
44 repeater length: 25

CTTGCAATTCTCTTTTGAGTTGTTC GCGTGGTGCTATGGGTCGTCGAGGACTAGGAGGGCGAAGAG spacer
41 repeater length: 25

CTTGCAATTCTCTTTTGAGTTGTTC CCTCCTCGGAGAGCGTTACATTGCTGAGATATGCCTTT spacer
38 repeater length: 25

CTTGCAATTCTCTTTTGAGTTGTTC TCACATGGCTCGGTTTTCCCCCAAAATCACGCATTCATTGTACG spacer
44 repeater length: 25

CTTGCAATTCTCTTTTGAGTTGTTC ATTAATCAAATCACAATCATTGGGAGCTGCGATCAACAAAAGAAC
length: 45 repeater length: 25

CTTGCAATTCTCTTTTGAGTTGTTC CAAGCATCACCGCATCTACCGGCTCCTGCTACGCCTCGGCCCCAGG
length: 46 repeater length: 25

CTTGCAATTCTCTTTTGAGTTGTTC TTGATTGTAGGCGCGCAAGGCGGTGGTGGCAATAACGCTTTCG spacer
43 repeater length: 25

CTTGCAATTCTCTTTTGAGTTGTTC TGGCACGCTGGAAGTACTACTACAACGGAGTGAACCAGTTGGAC spacer
44 repeater length: 25

CTTGCAATTCTCTTTTGAGTTGTTC CTTCGTCCTGTTCGGCAGTATCAACTATGTGAAGACTGAGATG spacer
43 repeater length: 25

CTTGCAATTCTCTTTTGAGTTGTTC TCGCTCGCTGGCGGTGGCGTCGTCGAGATCGCAAAATCGAAT spacer
42 repeater length: 25

CTTGCAATTCTCTTTTGAGTTGTTC ATACAGCTTCGAGGAACGCGAAGAGCCTGGCCGCTTGCTTCTTGTC
length: 46 repeater length: 25

CTTGCAATTCTCTTTTGAGTTGTTC CAGTATGCATAGACAAGTCTATCGGCAGGATAGAGCCCTATATCAAG
length: 47 repeater length: 25

CTTGCAATTCTCTTTTGAGTTGTTC AGAGGATGTTCGAGGAGCGGCTGAGGGAGATGCAGGAGACGATAC
length: 45 repeater length: 25

CTTGCAATTCTCTTTTGAGTTGTTC TTAGTAGAATCATAGAAGAAGGTAGTATCAGCATCTTGATAGA spacer
43 repeater length: 25

CTTGCAATTCTCTTTTGAGTTGTTC TTGAAAAAAGACCTGCATGAGGTGGCTCATCATGCGCTT spacer
39 repeater length: 25

CTTGCAATTCTCTTTTGAGTTGTTC AGAGCCCGTTCACCCGCATAGCGGTCAAATGGGAGCCCAGC spacer
41 repeater length: 25

CTTGCAATTCTCTTTTGAGTTGTTC ACCGGTGAGAGGGATGGTAAGGGTCGAGTTTCAGATCAATAC spacer
42 repeater length: 25

CTTGCAATTCTCTTTTGAGTTGTTC TTCACATCATTCATTGAGTACACAACAGGAGAGAGCTACATAGAG
length: 45 repeater length: 25

CTTGCAATTCTCTTTTGAGTTGTTC ATAGTCATCGAATACAACGGCATATTCATGATGGAATGCAAA spacer
42 repeater length: 25

CTTGCAATTCTCTTTTGAGTTGTTC AGACCCTGAGAAACGAGACAGACTACCCGCCAGCCAGGCTCTGGAG
length: 46 repeater length: 25

CTTGCAATTCTCTTTTGAGTTGTTC ACGTTAGAAACCCCGATGCAGCGATAAAGACACTGAG spacer
37 repeater length: 25

CTTGCAATTCTCTTTTGAGTTGTTC GATATTCCACGTAGACCACCACGAGACAAGCATACCGTTC spacer
40 repeater length: 25

CTTGCAATTCTCTTTTGAGTTGTTC CTACATCTCGCTGCGCTACAGCAGCAAGGACGAGGCGTCC spacer
40 repeater length: 25

CTTGCAATTCTCTTTTGAGTTGTTC AAGACCATGAGTGCACAACGATGCAGCAGTTCTACATAGTCTTCAATG
length: 48 repeater length: 25

CTTGCAATTCTCTTTTGAGTTGTTC GAAGAAGGTTGGCAACAAATGGAGGGGCGTTAAAGCCCTT spacer
40 repeater length: 25

CTTGCAATTCTCTTTTGAGTTGTTC AGCAAGCTGAAGTTTAAACTCTGCAACGTGGAGAGCTG spacer
38 repeater length: 25

CTTGCAATTCTCTTTTGAGTTGTTC ACGCTTTGTTGACAGAGACCGGTGGGGAGACTGCGGCA

GCA 000015205.1 ASM1520vl genomic.fna(findCrispr) :

START
SPACER
crispr

REPEAT

1

39 TACTATCTTTTGATT TCTGGCCGTCGCACATCGAGACCGCCCTCCTTGACGTCATGAGAGTGGCGTTT spacer

length:

53 repeater length: 15

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 ASM1576vl 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



3213
3214
3215
3216
3217
3218
3219
3220
3221
3222
3223
3224
3225
3226
3227
3228
3229
3230
3231
3232
3233

3234
3235

3236

3237

3238

3239
3240
3241
3242

3243
3244

3245

3246

3247

3248

3249

3250

3251

3252
3253

length: 41 repeater length: 25

839909 CCCCCGTGGGCACGTGGATTGAAAT TTGCGATCTGATTATAAGACATACCTTTTTTATGTCGTG spacer
length: 39 repeater length: 25

839974 CCCCCGTGGGCACGTGGATTGAAAT ATATATATGGTGTTGGAATCATCAAAACCATCAGTCGTG spacer
length: 39 repeater length: 25

840039 CCCCCGTGGGCACGTGGATTGAAAT CAAGACAAAGAGGACAAAATGACAACCGATCCCGGTCGTG spacer
length: 40 repeater length: 25

840105 CCCCCGTGGGCACGTGGATTGAAAT CTGTTTCCTTCGGTGGGACTGGTGCCACATCTGAGTCGTG spacer
length: 40 repeater length: 25

840171 CCCCCGTGGGCACGTGGATTGAAAT ATCTCCTTTCTTGTATAGTAATAATAGTATTCAAGTCGTG spacer
length: 40 repeater length: 25

840237 CCCCCGTGGGCACGTGGATTGAAAT ATGTCTTCTTTGTTCTGTGTCATTCTAATCTCCAGTCGTG spacer
length: 40 repeater length: 25

840303 CCCCCGTGGGCACGTGGATTGAAAT CTTCGACGCCTGATATACCGTTAAGTTTAGACGTCGTG spacer
length: 38 repeater length: 25

840367 CCCCCGTGGGCACGTGGATTGAAAT CACTTCTTTGTGGTGTCCCGCACTCGCAAGTCATGTTC

crispr 3

839902 GTCGTGCCCCCCGTGGGCACGTGGATTGAAAT TTGCGATCTGATTATAAGACATACCTTTTTTA spacer
length: 32 repeater length: 32

839967 GTCGTGCCCCCCGTGGGCACGTGGATTGAAAT ATATATATGGTGTTGGAATCATCAAAACCATC spacer
length: 32 repeater length: 32

840032 GTCGTGCCCCCCGTGGGCACGTGGATTGAAAT CAAGACAAAGAGGACAAAATGACAACCGATCCC spacer
length: 33 repeater length: 32

840098 GTCGTGCCCCCCGTGGGCACGTGGATTGAAAT CTGTTTCCTTCGGTGGGACTGGTGCCACATCTG spacer
length: 33 repeater length: 32

840164 GTCGTGCCCCCCGTGGGCACGTGGATTGAAAT ATCTCCTTTCTTGTATAGTAATAATAGTATTCA spacer
length: 33 repeater length: 32

840230 GTCGTGCCCCCCGTGGGCACGTGGATTGAAAT ATGTCTTCTTTGTTCTGTGTCATTCTAATCTCC spacer
length: 33 repeater length: 32

840296 GTCGTGCCCCCCGTGGGCACGTGGATTGAAAT CTTCGACGCCTGATATACCGTTAAGTTTAGA spacer
length: 31 repeater length: 32

840360 GTCGTGCCCCCCGTGGGCACGTGGATTGAAAT CTGAGCACACTTCTTTGTGGTGTCCCGCACT

crispr 4

69643 CTCGCAAACATTCTGTTTGCTCGGCTGAGCACACTTCTTT
GGGGTGTCCCGAACTCGCAAGTCATGGTCGGTCGCTATCGCTCTCTCCATGTCTTGCTTAGCTAAGGTCGGCGACTTCGTCACCAA
CCCGC spacer length: 91 repeater length: 40

69775 CTCGCAAACATTCTGTTTGCTCGGCTGAGCACACTTCTTT
GTGGTGTCCCGCACTCGCAAGTCATGTTCGGTCGCTTTGGCTCTCTCCACGCCTTGCTCCGCTAAGGTCGGCGACTTCGTCACCAA
CCCGC spacer length: 91 repeater length: 40

69907 CTCGCAAACATTCTGTTTGCTCGGCTGAGCACACTTCTTT
GTGGTGTCCCGCACTCGCAAGTCATGTTCGGTCGCTTTGGCTCTCTCCATGCCTTGCTCCGCTAAGGTCGGCGACTTCGTCACCAA
CCCGC spacer length: 91 repeater length: 40

70039 CTCGCAAACATTCTGTTTGCTCGGCTGAGCACACTTCTTT
ATCGACTTGCTCGACTGAGGGCACCCCTCCGGGGTCCCCCGTAACACAAAAATCCTTATCCTATCCCGACTAAAAGAGAATCATTA
TGAAC

GCA 000015805.1 AsSM1580v1l genomic.fna(findCrispr) :

START REPEAT

SPACER

crispr 1

1185327 TCAATCC TCTTCTTGAGATTCCTTCGCCGTGGGTCTCGCGATTGGGTTCATTTTAGGTGGGGGCATAGCT
spacer length: 63 repeater length: 7

1185398 TCAATCC TCTTCTTGAGATTCGGGTAATTAGGATATGGGAGGCCGCGGGTATGAAAAGATATGCT spacer
length: 58 repeater length: 7

1185464 TCAATCC TCTTCTTGAGATTCATACTAACGTGTCCGCATATGAAACCTACGCATTAAGAGCT spacer
length: 55 repeater length: 7

1185527 TCAATCC TCTTCTTGAGATTCTCTATTTGTAAAGGGGCGAATTTACGCCGTTGTTAAACTATGTAAACT
spacer length: 62 repeater length: 7

1185597 TCAATCC TCTTCTTGAGATTCCTCGCCCCGCCCGGGAGTGGGGGTACGACGGGGGCCGGGGTCGCT spacer
length: 59 repeater length: 7

1185664 TCAATCC TCTTCTTGAGATTCACCAGTTGACGAAGGTCTGGTCTCCGTGGTTGGACCAGTTCGAGAACT
spacer length: 62 repeater length: 7

1185734 TCAATCC AGAAGAGGATTGAAAGGTCTGTAGACCACGTAAAGAAGATAGATGTGCTGGTGGGGTTGGGG

crispr 2



3254

3255

3256

3257

3258

3259

3260

3261

3262

3263

3264

3265

3266

3267

3268

3269

3270

3271

3272

3273

3274

3275

3276

3277

3278

3279

3280

3281

3282

3283

3284

3285

3286

3287

3288

3289

1203351 GAATCTCAAGAAGAGGATTGAAAG GTTGTACGCCGCCGAGCGGGAGCGACGCGGTGGTTTGGTT spacer

length:

40 repeater length: 24

1203416 GAATCTCAAGAAGAGGATTGAAAG TCCTCTTGGATCAACTACCACCGTTACCACTACGACTCAGGTGCG

spacer length:

1203486
length:
1203551
length:
1203618
length:
1203685
length:
1203754

spacer length:

1203827
length:
1203896
length:
1203959
length:
1204027
length:
1204096
length:
1204165
length:
1204231
length:
1204294
length:
1204361
length:
1204430
length:
1204498
length:
1204561
length:
1204629
length:
1204697
length:
1204764
length:
1204828
length:
1204894
length:
1204963
length:
1205031
length:
1205095
length:
1205160
length:
1205227
length:
1205295
length:
1205362
length:
1205429
length:
1205493
length:
1205561
length:
1205630
length:
1205693

GAATCTCAAGAAGAGGATTGAAAG
40 repeater length: 24
GAATCTCAAGAAGAGGATTGAAAG
42 repeater length: 24
GAATCTCAAGAAGAGGATTGAAAG
42 repeater length: 24
GAATCTCAAGAAGAGGATTGAAAG
44 repeater length: 24
GAATCTCAAGAAGAGGATTGAAAG

GAATCTCAAGAAGAGGATTGAAAG
44 repeater length: 24
GAATCTCAAGAAGAGGATTGAAAG
38 repeater length: 24
GAATCTCAAGAAGAGGATTGAAAG
43 repeater length: 24
GAATCTCAAGAAGAGGATTGAAAG
44 repeater length: 24
GAATCTCAAGAAGAGGATTGAAAG
44 repeater length: 24
GAATCTCAAGAAGAGGATTGAAAG
41 repeater length: 24
GAATCTCAAGAAGAGGATTGAAAG
38 repeater length: 24
GAATCTCAAGAAGAGGATTGAAAG
42 repeater length: 24
GAATCTCAAGAAGAGGATTGAAAG
44 repeater length: 24
GAATCTCAAGAAGAGGATTGAAAG
43 repeater length: 24
GAATCTCAAGAAGAGGATTGAAAG
38 repeater length: 24
GAATCTCAAGAAGAGGATTGAAAG
43 repeater length: 24
GAATCTCAAGAAGAGGATTGAAAG
43 repeater length: 24
GAATCTCAAGAAGAGGATTGAAAG
42 repeater length: 24
GAATCTCAAGAAGAGGATTGAAAG
39 repeater length: 24
GAATCTCAAGAAGAGGATTGAAAG
41 repeater length: 24
GAATCTCAAGAAGAGGATTGAAAG
44 repeater length: 24
GAATCTCAAGAAGAGGATTGAAAG
43 repeater length: 24
GAATCTCAAGAAGAGGATTGAAAG
39 repeater length: 24
GAATCTCAAGAAGAGGATTGAAAG
40 repeater length: 24
GAATCTCAAGAAGAGGATTGAAAG
42 repeater length: 24
GAATCTCAAGAAGAGGATTGAAAG
43 repeater length: 24
GAATCTCAAGAAGAGGATTGAAAG
42 repeater length: 24
GAATCTCAAGAAGAGGATTGAAAG
42 repeater length: 24
GAATCTCAAGAAGAGGATTGAAAG
39 repeater length: 24
GAATCTCAAGAAGAGGATTGAAAG
43 repeater length: 24
GAATCTCAAGAAGAGGATTGAAAG
44 repeater length: 24
GAATCTCAAGAAGAGGATTGAAAG
38 repeater length: 24
GAATCTCAAGAAGAGGATTGAAAG

45 repeater length: 24

ACTGTCAGCGATCCAGCTCCACCACCCGCTCCGGAGGACA spacer
CTCTATACGCCGTCGCCAGGATAAGCTCATTGCTTACAACAG spacer
TCCAAAACCTAGACGCCCTCCTCCAGTCACCGTCGGGACTTT spacer
AATCACTCCGGACCCGCTATTAATCGTGGCGGGGTTCAACCGTC spacer

ATATATTGAATCAATAAGGTCCGACGACACCCGTTCAAGCAGGGACCC

48 repeater length: 24

TGACCTCTGGGGTCTCCTCCTCTTTATCAACGTAGACCCTTTTG spacer
ACTCTATGCGGCCCACGAATTCCTCAGACTCAAGCGTA spacer
GCCCTCACCGTGTTGATATTGACGCTCGCATACATATTCATTG spacer
ACAGACCTCTTGAGGAGGTTCGAGGGGTCGCAGGTGTCCCTCGC spacer
ATTGGCGTTGGCGTCCCGGTGAAAATACTGCGCCACGATGGGAG spacer
ATAGTACTTGCCAGAGCCTAACACGACTATAGTGTTCCATA spacer
CATTTTTGCGGCGGCGAGCTCCTCGCCGAATAGCAAGC spacer
TCTGGCGCACCAATCTCGTACACGTCCCCCACCTCATCTACG spacer
TTGGGCGCCTTTACCACGGGGGCCGCATTTATGATTACTATAGA spacer
TTTCCAGTGTGAAAAAATATCGGTTACTACAGTGTGAATTATG spacer
CCGCACCCGCGATAGGCACTAACCACTTCATGATGCTA spacer
TCCTCGCCACCTGCCTGACGACGAGGGCGCACTCCTCCGCAGC spacer
TAGCTTTGGTAGCGGCAGTGTGAAGTGCCCCTCTGGGCCATCA spacer
ATTTCAAAGCCACGTTTGGGTAAAACTGTATAACTCTGTCCA spacer
CTCCTGGCGCAGATGTTATTGCATTTGGCAGAGATGTGC spacer
TATTGCTCCCTCAGCTCCCTAGCCAGCCTCTGCGCCCTGTC spacer
AGTCCACCAGCACCGCGGTGGGCGCACGCGCGTGCGCAAGGGCC spacer
TCTTTTTTGGGGGGCGTTCCTGCGCCCCCTAAACCCCCTTTGC spacer
CCTACGTGGCCAATCTCGTGGCCGACCAGCTTCTCAGTC spacer
CAGGCTGGCACAGAGTGGGGACCTGCCCCTCGTCCTCCTA spacer
TTATTACCGTGCGCCTTATTTTGCCAATAGTGTCTTCCTCCT spacer
TACGTATTTGGGCCCACACGTCTTGTGTAATCGCACGAGACCA spacer
CACTTTGGGCATGGGTCGCTGTGGTGCAACAGCTTTCCTCTA spacer
TCGCCCGCAACGCCAACAGGCGGGTCTGCAGGCATTCGGCCC spacer
TCGCGGAGAGGAATATCGTGTATAACTACGGAGAGACGC spacer
ATGTAGCGCGCCAGTATTCCGATTATATAGCCAGCCACGTATT spacer
TGTATGAATCCCACTATCGCATCGCTAATAGACTTAAACTCAGC spacer

CAGACCGTGAGGCCGCCCCCACCGGTTAAAGGTGTTAT spacer



3290

3291
3292
3293
3294

3295

3296

3297

3298

3299

3300
3301
3302
3303
3304

3305
3306
3307
3308
3309
3310

3311
3312

3313

3314

3315

3316

3317

3318
3319
3320
3321

3322

3323
3324
3325
3326
3327

3328

CTTTATCTCGCTCTCCCCTTTTTGCTCTACTACGTTACCCATGGGAATCTCAAGAAGATGATTGAAAGCATGGGAGACGTAAACGC
CGTTGTGTCCAACGTCTATGCAGTAAAC spacer length: 114 repeater length: 24

1205832 GAATCTCAAGAAGAGGATTGAAAG
CTGTAGACCACGTAAAGAAGATAGATGTGCTGGTGGGGCTTGGGCTGGGTCTGGTGGGGTTTTTGAGGGGCCTGTGAGTTTTCGTTT
TTGTTTGTGGAGGGGGCTTTGTGGGGTG

GCA 000015825.1 ASM1582v1l genomic.fna(findCrispr) :

START REPEAT

SPACER

crispr 1

153293 TCGAA
GACCTTCGGTCTTCTCGAACTCCCGTCCTACGGACAGTCGTTCGTTGGAACGTCGCACCCTGCGGGCCATCGCA spacer
length: 74 repeater length: 5

153373 TCGAA
GACCTTCGGTCTTCTCGAGCTCCGGCTCTACGAGCCGTCGCATCCTACGGACCGTCGTTCGTTGGAACGTCGCA spacer
length: 74 repeater length: 5

153453 TCGAA
GACCTTCGGTCTTCTCGAACTCCTGGCGTTCCGGCAGTCGCAACCCGCACCTCCGGTGCTCCTGCTCCGTTC spacer
length: 72 repeater length: 5

153531 TCGAA
GACCTTCGGTCTTCTCGAACTCCTGGCGTTCCGGCAGTCGCAACCCGCACCTCCGGTGCTCCTGCTCCGTTC spacer
length: 72 repeater length: 5

153609 TCGAA CTTTGGGTTTCTCAAACTCCGTTCTGTCGGAACGTCGTATTTCGAAACCCTTTGGGTTTCTCATGCTCGCTA

crispr 2

1355828 TCAACTCCGCTCTTTCAGAGCATC GCACTCCGCACCTACGGTGC spacer length: 20 repeater
length: 24

1355873 TCAACTCCGCTCTTTCAGAGCATC GCACTCCGCACCTTCGGTGC spacer length: 20 repeater
length: 24

1355918 TCAACTCCGCTCTTTCAGAGCATC GCACTCCGCACCTTCGGTGC spacer length: 20 repeater
length: 24

1355963 TCAACTCCGCTCTTTCAGAGCATC GCACTCCGCACCTACGGTGC spacer length: 20 repeater
length: 24

1356008 TCAACTCCGCTCTTTCAGAGCATC GTTCTGTCGGAACGTCGTAT

crispr 3

897128 CCCAGCAGGAGCTGGAGAAAATGCG
CAGCATTTTCGACCGGCGACTGGTGTTTCCGACAAGCGCCCGGCAGGAGCTGGAGAGAGTGCGGAGCATTTTCGACCGGCGACTGG
TGTTTCCGACAAGC spacer length: 100 repeater length: 25

897254 CCCAGCAGGAGCTGGAGAAAATGCG
GAGCATTTTCGACCGGCGACTGGTGTTTCCGACAAGCGCCCAGCAGGAGTTGGAGAAAATGCGCAGCATTTTCGACCGGCGACTGG
TGTTTCCAACAAGC spacer length: 100 repeater length: 25

897380 CCCAGCAGGAGCTGGAGAAAATGCG
CAGCATTTTCGACCGACGACTGGTGTTTCCAACAAGCGCCCAGCAGGAGTTGGAGAAAATGCGCAGCATTTTCGACCGACGACTGG
TGTTTCCGACAAGC spacer length: 100 repeater length: 25

897506 CCCAGCAGGAGCTGGAGAAAATGCG
GAGCATTTTCGACCGGCGACTGGTGTTTCCAACAAGCGCCCAGCAGGAGTTGGAGAAAATGCGGAGCATTTTCGACCGGCGACTGG
TGTTTCCGACAAGC spacer length: 100 repeater length: 25

897632 CCCAGCAGGAGCTGGAGAAAATGCG
CAGCATTTTCGACCGGCGACTGGTGTTTCCGACAAGCGCCCGGCAGGAGTTGGAGAAAATGCGCAGCATTTTCGACCGGCGACTGG
TGTTTCCGACAAGC spacer length: 100 repeater length: 25

897758 CCCAGCAGGAGCTGGAGAAAATGCG
CTCCGCACCTACGGTGCTCAAACTCCTGCCGTCCGCTACGCTCCCGGCAGTCGTTCCCCGCACCTACGGTGCTCAAACTCCTGCCG
TCCGCTACGCTCCC

crispr 4

499247 GAGCATGAGCACCGCAGGTGCGAGC CGCGACGGTCCATCCGGCCC spacer length: 20 repeater
length: 25

499293 GAGCATGAGCACCGCAGGTGCGAGC CGCGACGTTCCATCCGGCCC spacer length: 20 repeater
length: 25

499339 GAGCATGAGCACCGCAGGTGCGAGC TGGCGTTCCGGCAGTCGCAA

crispr 5

161213 GTATTTCGAAACCCTTTGGGTTTCTCAA ACTCCGTTCTGTCGAAACGT spacer length: 20 repeater
length: 28

161262 GTATTTCGAAACCCTTTGGGTTTCTCAA ACTCCGTTCTGTCGAAACGT spacer length: 20 repeater



3329
3330
3331
3332
3333
3334
3335
3336
3337
3338
3339

3340

3341
3342
3343
3344
3345
3346
3347
3348
3349
3350
3351
3352
3353
3354

3355
3356

3357

3358

3359
3360
3361
3362

3363

3364

3365

3366

length: 28
161311 GTATTTCGAAACCCTTTGGGTTTCTCAA ACTCCGTTCTGTCGGAACGT spacer length: 20 repeater

length: 28
161360 GTATTTCGAAACCCTTTGGGTTTCTCAA ACTCCGTTCTGTCGGAACGT spacer length: 20 repeater
length: 28

161409 GTATTTCGAAACCCTTTGGGTTTCTCAA CCTACGGACAGTCGTTCGTT

crispr 6

897028 AGCATTTTCGACCGGCGACTGGTGTTTCC GACAAGCGCCCGGCAGGAGCTGGAGAGAGTGCG spacer
length: 33 repeater length: 29

897091 AGCATTTTCGACCGGCGACTGGTGTTTCC AACAAGCACCCAGCAGGAGCTGGAGAAAATGCG spacer
length: 33 repeater length: 29

897154 AGCATTTTCGACCGGCGACTGGTGTTTCC GACAAGCGCCCGGCAGGAGCTGGAGAGAGTGCG spacer
length: 33 repeater length: 29

897217 AGCATTTTCGACCGGCGACTGGTGTTTCC GACAAGCGCCCAGCAGGAGCTGGAGAAAATGCG spacer
length: 33 repeater length: 29

897280 AGCATTTTCGACCGGCGACTGGTGTTTCC GACAAGCGCCCAGCAGGAGTTGGAGAAAATGCG spacer
length: 33 repeater length: 29

897343 AGCATTTTCGACCGGCGACTGGTGTTTCC
AACAAGCGCCCAGCAGGAGCTGGAGAAAATGCGCAGCATTTTCGACCGACGACTGGTGTTTCCAACAAGCGCCCAGCAGGAGTTGG
AGAAAATGCGCAGCATTTTCGACCGACGACTGGTGTTTCCGACAAGCGCCCAGCAGGAGCTGGAGAAAATGCG spacer
length: 159 repeater length: 29

897532 AGCATTTTCGACCGGCGACTGGTGTTTCC AACAAGCGCCCAGCAGGAGTTGGAGAAAATGCG spacer
length: 33 repeater length: 29

897595 AGCATTTTCGACCGGCGACTGGTGTTTCC GACAAGCGCCCAGCAGGAGCTGGAGAAAATGCG spacer
length: 33 repeater length: 29

897658 AGCATTTTCGACCGGCGACTGGTGTTTCC GACAAGCGCCCGGCAGGAGTTGGAGAAAATGCG spacer
length: 33 repeater length: 29

897721 AGCATTTTCGACCGGCGACTGGTGTTTCC GACAAGCGCCCAGCAGGAGCTGGAGAAAATGCG spacer
length: 33 repeater length: 29

897784 AGCATTTTCGACCGGCGACTGGTGTTTCC GGAGTTTTCGACCGGACGCTCGGGTGATCTCCA

crispr 7

1051870 CTCCAGCTCCGGCCCTTCGGCCCGTCGCCA
TTCGAAAATGCTTCGCGTTGTCTCAAGCTCCGGCCCTTCGGCCCGTCGCCATTCGAAAATGCTTCGCGTTG spacer
length: 71 repeater length: 30

1051972 CTCCAGCTCCGGCCCTTCGGCCCGTCGCCA TTCGAAAATGCTTCGCGTTG spacer length: 20
repeater length: 30

1052023 CTCCAGCTCCGGCCCTTCGGCCCGTCGCCA TTCGAAAATGCTTCGCGTTG spacer length: 20
repeater length: 30

1052074 CTCCAGCTCCGGCCCTTCGGCCCGTCGCCA GAGCATTTTCGACCGGCGAC

crispr 8

1903824 TGCCGGACGGGAGCATCGTAATCATGGGCGG
GGCGGGCAGCTCGGGCAGGGTATGGAAGTCGACCGACGGCGGGGCCATATGGACGGAGTTGTCCAACCCCGGGGAGGGGTACTCAA
GATACTCTCACACCAGCGTCGCG spacer length: 109 repeater length: 31

1903965 TGCCGGACGGGAGCATCGTAATCATGGGCGG
CTGGTACCTCGGCCTGAAAAACGACGTCTGGCGGTCGACCGACAACGGCACGACATGGACGCAGGTGACCGAGCACGCCGAGTGGT
CGCCAAGGCTGGGCCACACCTCCGTCGCG spacer length: 115 repeater length: 31

1904112 TGCCGGACGGGAGCATCGTAATCATGGGCGG
GCAGCATTTTCGACCGGCGACTGGTGTTTCCAATAAGCGCCCAGCAGGAGCTGGAGAACATGCGGAGTTTTCGACCGGACGCTCGG
GTGATCTCCACTACCCGGTCATTTTTTAG

crispr 9

897247 ACAAGCGCCCAGCAGGAGCTGGAGAAAATGCG
GAGCATTTTCGACCGGCGACTGGTGTTTCCGACAAGCGCCCAGCAGGAGTTGGAGAAAATGCGCAGCATTTTCGACCGGCGACTGG
TGTTTCC spacer length: 93 repeater length: 32

897373 ACAAGCGCCCAGCAGGAGCTGGAGAAAATGCG
CAGCATTTTCGACCGACGACTGGTGTTTCCAACAAGCGCCCAGCAGGAGTTGGAGAAAATGCGCAGCATTTTCGACCGACGACTGG
TGTTTCC spacer length: 93 repeater length: 32

897499 ACAAGCGCCCAGCAGGAGCTGGAGAAAATGCG
GAGCATTTTCGACCGGCGACTGGTGTTTCCAACAAGCGCCCAGCAGGAGTTGGAGAAAATGCGGAGCATTTTCGACCGGCGACTGG
TGTTTCC spacer length: 93 repeater length: 32

897625 ACAAGCGCCCAGCAGGAGCTGGAGAAAATGCG
CAGCATTTTCGACCGGCGACTGGTGTTTCCGACAAGCGCCCGGCAGGAGTTGGAGAAAATGCGCAGCATTTTCGACCGGCGACTGG
TGTTTCC spacer length: 93 repeater length: 32

897751 ACAAGCGCCCAGCAGGAGCTGGAGAAAATGCG



3367
3368
3369
3370

3371
3372

3373

3374

3375

3376

3377

3378

3379

3380

3381

3382

3383

3384

3385

3386

3387

3388

3389

3390

3391

3392

3393

3394
3395
3396
3397
3398

3399
3400
3401
3402
3403
3404
3405
3406

3407
3408

GAGCATTTTCGACCGGCGACTGGTGTTTCCGACAAGCGCCCAGCAGGAGCTGGAGAAAATGCGCAGCATTTTCGACCGGCGACTGG
TGTTTCC

GCA 000015945.1 ASM1594vl genomic.fna (findCrispr) :

START REPEAT

SPACER

crispr 1

336671 CAACATAGAAAGAA TTGAAAGCCTCATAAAAACAATGTCTTAAAAAACAATTATATTTAAGTA spacer
length: 49 repeater length: 14

336735 CAACATAGAAAGAA TTGAAAGCTCAGCAATCAGCTTATTATCTCTATAAACCCTGATATTGGTA spacer
length: 50 repeater length: 14

336800 CAACATAGAAAGAA TTGAAAGTTCTTTTCTTGAGGGCTTCTCTAAGGGTTTCGGCTACTATGTA spacer
length: 50 repeater length: 14

336865 CAACATAGAAAGAA TTGAAAGTAGGCGAGGACGACATGGTTAGGTGGAGAGCGAGAACCCGTTGTA spacer
length: 52 repeater length: 14

336932 CAACATAGAAAGAA TTGAAAGTCCCCCGCCACACCACGCACACAAAACATGCATGCAAAAGTA spacer
length: 49 repeater length: 14

336996 CAACATAGAAAGAA TTGAAAGTTGTAGAATAGCCTGGGCTACTGCCTCTACCTTCTICTTTAGTA spacer
length: 50 repeater length: 14

337061 CAACATAGAAAGAA TTGAAAGTTTATCCCCACAAACCTTAGCAGTATATCGTATAACTGGTA spacer
length: 48 repeater length: 14

337124 CAACATAGAAAGAA TTGAAAGCGGACTCGGTTTTGCCAGCGATATCGGGGTAGCGGATGTGTA spacer
length: 49 repeater length: 14

337188 CAACATAGAAAGAA TTGAAAGGTCCATAAATTTGTGGAGCATACTCTACTAGCATTTCATGTA spacer
length: 49 repeater length: 14

337252 CAACATAGAAAGAA TTGAAAGAAGATTAATGGAATTGCAACGCTTATTAATGCTATTATTAGGTA spacer
length: 51 repeater length: 14

337318 CAACATAGAAAGAA TTGAAAGCTGCCGTATCAAGCTTCGGCACAATTTTTGTCCTAAATATGTA spacer
length: 50 repeater length: 14

337383 CAACATAGAAAGAA TTGAAAGTTAGAGACCTATGCGTCCTAATAGAGGTATTGCTCTCCTAGGTA spacer
length: 51 repeater length: 14

337449 CAACATAGAAAGAA TTGAAAGATAGGAACCGCTCTGTGGCATGCGTTTATAGAAATTGGTA spacer length:
47 repeater length: 14

337511 CAACATAGAAAGAA TGAAAGAGAGATACAGCGAGATAGATTATACGCCGACAATTGACCAA

crispr 2

564503 GGTAAC AACATAGAAAGAATTGAAAGTTTCTTTGCTAGTATAACAGCTTCGCTTAAATCACTCGG spacer
length: 59 repeater length: 6

564569 GGTAAC AACATAGAAAGAATTGAAAGTCATTCTTCCAAGCATAATATAATGCTGTCATGATAG spacer
length: 57 repeater length: 6

564633 GGTAAC AACATAGAAAGAATTGAAAGATAAGCATTGTTGCTTGCCGTAATTGTTACTGATAC spacer
length: 56 repeater length: 6

564696 GGTAAC
AACATAGAAAGAATTGAAAGTCATATAATCGTCTTTTTTCTGCTTTATTCATGTTAATGTAACAACATAGAAAGAATTGAAAGATT
GTTTCAAATGTTTCGCCTTGTTTCTCCAGTTTGCG spacer length: 121 repeater length: 6

564824 GGTAAC AACATAGAAAGAATTGAAAGATACAAGACGACTATCCCAAAGAAAAATATAGATTGAT spacer
length: 58 repeater length: 6

564889 GGTAAC TTCTATGTTGTTACTTGTCCGTGATATTTCTAATGGGTTTTCCATATAGTATTCTGCT

crispr 3

330679 TTCAATT CTTTCTATGTTGTTACTCTCGGAATAAATCTTAAATATAGAACTTGGGGAACGAAAC spacer
length: 57 repeater length: 7

330744 TTCAATT CTTTCTATGTTGTTACATGGCTCTACTAATGCTATCAACATGGATAACGAAGAATATTAC spacer
length: 60 repeater length: 7

330812 TTCAATT CTTTCTATGTTGTTACCCCGCCTCGAGTAACGGGGGGCAGACACGGGGCTTAGAGC spacer
length: 56 repeater length: 7

330876 TTCAATT CTTTCTATGTTGTTACGTATATTTGTTCCCGATTTAAGACCGTTTATTATACAGTTACC spacer
length: 59 repeater length: 7

330943 TTCAATT CTTTCTATGTTGTTACCAATGATTACCCAGAAAGAGATCGTTGAATATGTTAGGAAC spacer
length: 57 repeater length: 7

331008 TTCAATT CTTTCTATGTTGTTACTTAAGACATGGGAAAACCCAAATTTTAAACTGTAAATGTTC spacer
length: 57 repeater length: 7

331073 TTCAATT TCTGTGTTGCTACATTGGTTCGAATACGTTGTTACGTTTATATTTTATTTTCGAAAT

crispr 4
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 ASM1638vl 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



3450

3451

3452

3453

3454

3455

3456

3457

3458

3459

3460

3461

3462

3463

3464

3465

3466

3467

3468

3469
3470

3471

3472
3473
3474
3475
3476

3477

3478

3479
3480
3481
3482

3483

3484
3485
3486
3487
3488

3489

3490

3491
3492

length: 42 repeater length: 24

1000473 GAATCTCAAAAAGAGGATTGAAAG GTTTTGATATCAAGCTCCGGCACTACATCAGTACAATACGT spacer
length: 41 repeater length: 24

1000539 GAATCTCAAAAAGAGGATTGAAAG CGTAGTCGGCTGGGCGGTAGCCGGAGGAGGTCTGCACCACT spacer
length: 41 repeater length: 24

1000605 GAATCTCAAAAAGAGGATTGAAAG CAGGTAGAGAAACAGCCTGAGGTGCGTCTGCCGGATGAG spacer
length: 39 repeater length: 24

1000669 GAATCTCAAAAAGAGGATTGAAAG AGACATGTATATCTCAGACAGCTCCTTCTTAGCCACCGTCTGG spacer
length: 43 repeater length: 24

1000737 GAATCTCAAAAAGAGGATTGAAAG CAGGCGCCCTGACGCCGGGAGTCTTCGCGCCGGTTTCGGAGA spacer
length: 42 repeater length: 24

1000804 GAATCTCAAAAAGAGGATTGAAAG ACTCGTACACAACCTCGGCTGGGCTTGACATGTGGAG spacer
length: 37 repeater length: 24

1000866 GAATCTCAAAAAGAGGATTGAAAG ATAAAAACTTTAACGAACCGAACCCCCGCCCTAAAGGGCGA spacer
length: 41 repeater length: 24

1000932 GAATCTCAAAAAGAGGATTGAAAG ACACGTCGAAATGCGGCCCAACAGTTTTGCTCACCCTGCCA spacer
length: 41 repeater length: 24

1000998 GAATCTCAAAAAGAGGATTGAAAG CCTGTCTTAAACGGCACCATGCCGGTGGCGATCCCCATCG spacer
length: 40 repeater length: 24

1001063 GAATCTCAAAAAGAGGATTGAAAG TGTTGTAGCCCCCGACGCCCATATGGCTCCCGGTGCCGCCCGTCT
spacer length: 45 repeater length: 24

1001133 GAATCTCAAAAAGAGGATTGAAAG GCGACATGGACATAAGCGACATGTACATCAGCACATACGCGAAGG
spacer length: 45 repeater length: 24

1001203 GAATCTCAAAAAGAGGATTGAAAG TTGCTAAGGCGAGTCCTCTCTTCGTGTACTCCTCAACA spacer
length: 38 repeater length: 24

1001266 GAATCTCAAAAAGAGGATTGAAAG GAACTGCTTGAGCCGGACGAGCCGCCGCCGGAGCCGCTTAATG spacer
length: 43 repeater length: 24

1001334 GAATCTCAAAAAGAGGATTGAAAG AAGACGTCGATGGCGTATGGGAAAGGCGGCGGCTCTGCTACC spacer
length: 42 repeater length: 24

1001401 GAATCTCAAAAAGAGGATTGAAAG CTGACATTATCCGCCACTTCCCTCTGGAGGCTGTTCAGGTGG

GCA 000016525.1 ASM1652vl genomic.fna(findCrispr) :

START REPEAT

SPACER

crispr 1

1833344 AGTTAAAGAAGATAACTCTAAAAA TGACATTTCCCTAAAAAAAG spacer length: 20 repeater

length: 24
1833389 AGTTAAAGAAGATAACTCTAAAAA AGACATTTCCCTAAAAAAAG spacer length: 20 repeater
length: 24

1833434 AGTTAAAGAAGATAACTCTAAAAA GCAATCAGCAGAGTTATAAA

crispr 2

1738472 TGATGTTGATGTTGTTTCTCCTGAA GATGACGGTTCTGAATTTAGGGAAAAAATGGATTATG spacer

length: 37 repeater length: 25

1738535 TGATGTTGATGTTGTTTCTCCTGAA
AATGGTGAATCAGACTTTAGTGAGGATGTAGTTTCTGATGTTGAAATTATTCCTATTGAAGATGATGGTTCTGAGTTTAGTGAGGA
TGTAGTTT spacer length: 94 repeater length: 25

1738655 TGATGTTGATGTTGTTTCTCCTGAA
AGTTCTTGTTCTAATTCCACTATAAGTAGCTGCAATTTTATTAACAACACTGCAAATCATGCTGGTGCAATTTATAATGCGGGTTC
TGATTCTA

crispr 3

1177579 CAAAAGTAGAATTACCTACAACAAAACCA
ATACCATAATTATAAATGGCACCACCTTTACTTGTAGCAGTGTTATTA spacer length: 48 repeater length: 29
1177657 CAAAAGTAGAATTACCTACAACAAAACCA

CGGCCACCATTCAGGATTGCACCAGCACCGTCTGCAGCACTATTATTC spacer length: 48 repeater length: 29
1177735 CAAAAGTAGAATTACCTACAACAAAACCA CCTTAAAAGCTGTTCCAATTGCGGAACTAAAGTAAGCGAAGATTCCAA

crispr 4

438885 TAATTGTAGTTTTATTAACAACACCGCAA
CAAATGATTGGGGAAGTGCAATTTATAATTCTGGTTCTGGTTTGACTGTAA spacer length: 51 repeater

length: 29

438966 TAATTGTAGTTTTATTAACAACACCGCAA

ACAATGGAGCTGGTGCAATTTATAATACTGAATCTGGTTTGACTGTAA spacer length: 48 repeater length: 29
439044 TAATTGTAGTTTTATTAACAACACCGCAA AGCAGAGTTATAAATTGCACCACCAATCTTAGCAGTGTTATTAGTAAA



3493
3494

3495

3496

3497

3498

3499

3500

3501

3502

3503

3504

3505

3506

3507

3508

3509

3510

3511

3512

3513

3514

3515

3516

3517

3518

3519

3520

3521

3522

3523

3524

3525

3526

3527

3528

crispr
152569

length:

152636

length:

152704

length:

152771

length:

152837

length:

152902

length:

152966

length:

153032

length:

153097

length:

153165

length:

153232

length:

153298

length:

153365

length:

153428

length:

153495

length:

153563

length:

153629

length:

153696

length:

153763

length:

153830

length:

153897

length:

153964

length:

154032

length:

154099

length:

154166

length:

154234

length:

154302

length:

154368

length:

154435

length:

154502

length:

154568

length:

154634

length:

154703

length:

154770

length:

154834

length:

5
ATTTCAATCCTATTATAGTCTTATTTTTAAC
35 repeater length: 31
ATTTCAATCCTATTATAGTCTTATTTTTAAC
36 repeater length: 31
ATTTCAATCCTATTATAGTCTTATTTTTAAC
35 repeater length: 31
ATTTCAATCCTATTATAGTCTTATTTTTAAC
34 repeater length: 31
ATTTCAATCCTATTATAGTCTTATTTTTAAC
33 repeater length: 31
ATTTCAATCCTATTATAGTCTTATTTTTAAC
32 repeater length: 31
ATTTCAATCCTATTATAGTCTTATTTTTAAC
34 repeater length: 31
ATTTCAATCCTATTATAGTCTTATTTTTAAC
33 repeater length: 31
ATTTCAATCCTATTATAGTCTTATTTTTAAC
36 repeater length: 31
ATTTCAATCCTATTATAGTCTTATTTTTAAC
35 repeater length: 31
ATTTCAATCCTATTATAGTCTTATTTTTAAC
34 repeater length: 31
ATTTCAATCCTATTATAGTCTTATTTTTAAC
35 repeater length: 31
ATTTCAATCCTATTATAGTCTTATTTTTAAC
31 repeater length: 31
ATTTCAATCCTATTATAGTCTTATTTTTAAC
35 repeater length: 31
ATTTCAATCCTATTATAGTCTTATTTTTAAC
36 repeater length: 31
ATTTCAATCCTATTATAGTCTTATTTTTAAC
34 repeater length: 31
ATTTCAATCCTATTATAGTCTTATTTTTAAC
35 repeater length: 31
ATTTCAATCCTATTATAGTCTTATTTTTAAC
35 repeater length: 31
ATTTCAATCCTATTATAGTCTTATTTTTAAC
35 repeater length: 31
ATTTCAATCCTATTATAGTCTTATTTTTAAC
35 repeater length: 31
ATTTCAATCCTATTATAGTCTTATTTTTAAC
35 repeater length: 31
ATTTCAATCCTATTATAGTCTTATTTTTAAC
36 repeater length: 31
ATTTCAATCCTATTATAGTCTTATTTTTAAC
35 repeater length: 31
ATTTCAATCCTATTATAGTCTTATTTTTAAC
35 repeater length: 31
ATTTCAATCCTATTATAGTCTTATTTTTAAC
36 repeater length: 31
ATTTCAATCCTATTATAGTCTTATTTTTAAC
36 repeater length: 31
ATTTCAATCCTATTATAGTCTTATTTTTAAC
34 repeater length: 31
ATTTCAATCCTATTATAGTCTTATTTTTAAC
35 repeater length: 31
ATTTCAATCCTATTATAGTCTTATTTTTAAC
35 repeater length: 31
ATTTCAATCCTATTATAGTCTTATTTTTAAC
34 repeater length: 31
ATTTCAATCCTATTATAGTCTTATTTTTAAC
34 repeater length: 31
ATTTCAATCCTATTATAGTCTTATTTTTAAC
37 repeater length: 31
ATTTCAATCCTATTATAGTCTTATTTTTAAC
35 repeater length: 31
ATTTCAATCCTATTATAGTCTTATTTTTAAC
32 repeater length: 31
ATTTCAATCCTATTATAGTCTTATTTTTAAC
34 repeater length: 31

AGATGATGTTTTATTGGAGAATGGATATGCAGTAC spacer
CAGGTTATCATTTTCCATGATTACTTTATCATGTGT spacer
ATTATATGATGCTGTAGACTTAAGATGACTTTCTT spacer
ACTCACAAAAGAAACAGTGATCCTTATATTGCTC spacer
TTGAATTAGAAATCACAGTTAAAGAAATACCTA spacer
TCCTATTTTGGACAATTTTGTTTTAATACCAT spacer
ATCACCATCATACCATTTTCATTTATATGAATAT spacer
CTACAAAAAACCATTCAAGCAATAAACCTGACT spacer
TATCTAAATCATTCCTTTTATAAATCACTTCACTGA spacer
CTGTGTCGTTTAATAATAAATCATTTACGTAACTA spacer
CTAATACATCTGACATCATAAAAACACCTTTCAT spacer
GACAGTTAAAACATTTGCCATTACAAATTATATAT spacer
CCATACATTATCATACCAGTAAACCAATTTG spacer
TTCCACACTATCAAATTTGTTGATTTTTTCCATTC spacer
AAAAGTATACAAATAATCTGAAAACCATGGGTTCTA spacer
ATCTTCCTTTTTGATAACAAGATTTGTTTCCTCG spacer
ACTGGTTTAAATGGTGCTGGAATATCTAATAATCC spacer
AATATATTTATATAGTAGACGGTATAAAGTAATAT spacer
TTTGATGTAGTTCTTCTTCAGTTATGTTGAATGTG spacer
ACATTCACCAACCTCAATTTCCATTTCAATAGTTT spacer
TGCTCCTGCAATCAAAATTAAAATCTTGTAAACTT spacer
CATCACGTCTTAACATTCTAATGTCATCTTCACTCC spacer
TTACTAATATGGCCAATGGTGTTAAAAGTTTACAA spacer
TTGTACATGCATTGTCCTGCATGTACTTTTAATGT spacer
TTTAGTTTATGATACTATGACCAGTGAATCCGACAG spacer
TAGTTGCAAAAGCTGTGGACACTGCAAGGTTAATTC spacer
ACCTCCTTTGTAACCTACAGGGTCACGACTGCCA spacer
TACTGAAAGGCATATCAGAATTAGTATCCAGTACA spacer
CAATACAGTTGCCTTCTACAATCCCGTTTTTAGTT spacer
TAGGAAAAGCAATGGGAGCATTGTCTGATGTTAA spacer
TGTATATGTGAATAATGCTTGTCCATTATTATTC spacer
ATTCTAATTGCATTGCGTTAGGATAATCGCTAACCTG spacer
TATTAATAAATCTTGTACTATTACTCATTGTCATA spacer

TCTAAAATCAGTGTATCCTGGTTCTTCATAGT spacer

CAAAGGTATCTGTGATGGATTTACTAATCATTTC spacer



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 ASM1660vl 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



3571
3572
3573
3574
3575
3576
3577
3578
3579
3580
3581
3582
3583
3584
3585
3586
3587
3588
3589

3590
3591

3592

3593

3594

3595

3596

3597

3598

3599

3600

3601

3602

3603

3604

3605

3606

3607

3608

3609

length: 44 repeater length: 20
1136513 GTTTCAAACCCTCGAAGGAT CTCCTGAAGCTCGAGGACAGAACCTCTAAACTCGAAGACACAAC

crispr 4

1082307 TCAACTCCATAGG AGATTAACTGATTTTGACACGGCCTATCAAAATGTAATAAAAACGCATACT spacer
length: 51 repeater length: 13

1082372 TCAACTCCATAGG AGATTAAGTAATAGGTATAATATTGGGCATTCTCGCCCTAGTTCAATTCT spacer
length: 50 repeater length: 13

1082436 TCAACTCCATAGG AGATTAACAGACCCAAAACCTAAAACTCCAAAAAGTCTTTGAGCAATTCT spacer
length: 50 repeater length: 13

1082500 TCAACTCCATAGG AGATTAACTTACTTCTAATGATTACAGGGATTTCTCAGAACCCTTCTCT spacer
length: 49 repeater length: 13

1082563 TCAACTCCATAGG AGATTAACGCTGAAATTGGCAGAGGTAAGGAAGCTAATCGAGTCGAACT spacer
length: 49 repeater length: 13

1082626 TCAACTCCATAGG AGATTAACGTGAGGATTCACCGAATCCTGCCTTAGACGATACCGAGCAGAAGCT spacer
length: 54 repeater length: 13

1082694 TCAACTCCATAGG AGATTAACAGAAGAAAAAGTATACTTGAAAAGAAGATTGAATTTTTAGACT spacer
length: 51 repeater length: 13

1082759 TCAACTCCATAGG AGATTAACATCAAATGATGCCAAAAAGTGATCTACCTATTCTTTTCATCT spacer
length: 50 repeater length: 13

1082823 TCAACTCCATAGG AGATTAACAACATGATAAGGCTTTACTTAGAAAGTTAGAGAAAAAATTCT spacer
length: 50 repeater length: 13

1082887 TCAACTCCATAGG AGATTAACCGTGATTCATTAAGGTTATCATAATGAATTGGAAAACAGTCTCT spacer
length: 52 repeater length: 13

1082953 TCAACTCCATAGG AGATTAACTTCAAAAAATGGTCAAGGTGATAGAGAGTCAGTTATTAGCT spacer
length: 49 repeater length: 13

1083016 TCAACTCCATAGG AGATTAACAGTTCTACGGAAAACTATCAATCCAGATAGCAATAAAGACT spacer
length: 49 repeater length: 13

1083079 TCAACTCCATAGG GAAGCTCGAGGACAGAACCTCTAAACTCGAAGACACAACCTCCAAGCTC

crispr 5

1253615 CCTTCCAATGGTTACGTGTACGT
AGACGTATTATACGCGCTTGGAAATACATCAGTCTCTGTTATCTCAGCTAATAATGTTGTAGGTAATTTGAAAGTATGTAGCGGGA
CTCCTCCCATATACGA spacer length: 102 repeater length: 23

1253741 CCTTCCAATGGTTACGTGTACGT
TGGTGGTGCTCCTTCAGATACAGTCTCTGTTATCTCAGGTAATAATGTTGTAGCTAACGTCCCTGTTGGCTTAGATCCAGTCTACG
CTCTCTACGA spacer length: 96 repeater length: 23

1253861 CCTTCCAATGGTTACGTGTACGT
GCTCGAGGACAGAACCTCTAAACTCGAAGACACAACCTCCAAGCTCGAGGCGAAAATGGTCGAGCTCGCTGAGGCACAACGCAAGA

CTGAGGAGGC

crispr 6

1097313 CTTAATCTCCTATAGAGTTGAAAG AAGGCGAAATGCAGAAGATGTAGTAGCAAAGACAGCTGTG spacer
length: 40 repeater length: 24

1097378 CTTAATCTCCTATAGAGTTGAAAG CAACTCTCATGATTATAATCCCTCCATTTTAAAATGTAT spacer
length: 39 repeater length: 24

1097442 CTTAATCTCCTATAGAGTTGAAAG AAGTTTACTTCAGTTAATGAGCAAGTCAGCGCAGTGCTA spacer
length: 39 repeater length: 24

1097506 CTTAATCTCCTATAGAGTTGAAAG TTATATTTACGGGTAAGACGGCGTTAACGAAGCGTTAG spacer
length: 38 repeater length: 24

1097569 CTTAATCTCCTATAGAGTTGAAAG AGTTTAAACGTTACAACTCTCGTTTCCAAACACCTCGTTTG spacer
length: 41 repeater length: 24

1097635 CTTAATCTCCTATAGAGTTGAAAG AAAACGAGACCTTTGGCTAAATAAACCGCACCATAGATA spacer
length: 39 repeater length: 24

1097699 CTTAATCTCCTATAGAGTTGAAAG CTATGAAATTGTCGCATTCGTATGCAAAATATTTCTGGATC spacer
length: 41 repeater length: 24

1097765 CTTAATCTCCTATAGAGTTGAAAG TACATATCCTTCAATTGTGATCTAGCGTATGCTGGTAG spacer
length: 38 repeater length: 24

1097828 CTTAATCTCCTATAGAGTTGAAAG ATTTGGATTTTGATAATTTTCTTTTCTTTGTCATAATAA spacer
length: 39 repeater length: 24

1097892 CTTAATCTCCTATAGAGTTGAAAG TATAGTTAAGTCATTTTTTCTTCTTGTGGTGGTATTACCTA spacer
length: 41 repeater length: 24

1097958 CTTAATCTCCTATAGAGTTGAAAG TACCAATTTCTGCTAATAACGTGAACGTACTCTCGCTGA spacer
length: 39 repeater length: 24

1098022 CTTAATCTCCTATAGAGTTGAAAG TAACTTATCCCCTACATGATTGCGAAAAAACAACAA spacer length:
36 repeater length: 24

1098083 CTTAATCTCCTATAGAGTTGAAAG TGTTTTTAAGGACCTGGAGGCAGTCCGCCATTTACCCCA spacer

length:

39 repeater length: 24



3610

3611

3612

3613

3614

3615

3616

3617

3618

3619

3620

3621

3622

3623

3624

3625

3626

3627

3628

3629

3630

3631

3632

3633

3634

3635

3636

3637

3638

3639

3640

3641

3642

3643

3644

3645

3646

3647

1098147
length:
1098210
length:
1098274
length:
1098339
length:
1098404
length:
1098467

CTTAATCTCCTATAGAGTTGAAAG
38 repeater length: 24
CTTAATCTCCTATAGAGTTGAAAG
39 repeater length: 24
CTTAATCTCCTATAGAGTTGAAAG
40 repeater length: 24
CTTAATCTCCTATAGAGTTGAAAG
40 repeater length: 24
CTTAATCTCCTATAGAGTTGAAAG
38 repeater length: 24
CTTAATCTCCTATAGAGTTGAAAG

36 repeater length: 24

1098528
length:
1098594
length:
1098658
length:
1098726
length:
1098790
length:
1098855
length:
1098923
length:
1098991
length:
1099055
length:
1099122
length:
1099188
length:
1099250
length:
1099316
length:
1099385
length:
1099453
length:
1099517
length:
1099582
length:
1099647
length:
1099710

crispr 7

1104327
length:
1104391
length:
1104456
length:
1104522
length:
1104585
length:
1104648
length:
1104714
length:
1104777
length:
1104842
length:
1104905

CTTAATCTCCTATAGAGTTGAAAG
41 repeater length: 24
CTTAATCTCCTATAGAGTTGAAAG
39 repeater length: 24
CTTAATCTCCTATAGAGTTGAAAG
43 repeater length: 24
CTTAATCTCCTATAGAGTTGAAAG
39 repeater length: 24
CTTAATCTCCTATAGAGTTGAAAG
40 repeater length: 24
CTTAATCTCCTATAGAGTTGAAAG
43 repeater length: 24
CTTAATCTCCTATAGAGTTGAAAG
43 repeater length: 24
CTTAATCTCCTATAGAGTTGAAAG
39 repeater length: 24
CTTAATCTCCTATAGAGTTGAAAG
42 repeater length: 24
CTTAATCTCCTATAGAGTTGAAAG
41 repeater length: 24
CTTAATCTCCTATAGAGTTGAAAG
37 repeater length: 24
CTTAATCTCCTATAGAGTTGAAAG
41 repeater length: 24
CTTAATCTCCTATAGAGTTGAAAG
44 repeater length: 24
CTTAATCTCCTATAGAGTTGAAAG
43 repeater length: 24
CTTAATCTCCTATAGAGTTGAAAG
39 repeater length: 24
CTTAATCTCCTATAGAGTTGAAAG
40 repeater length: 24
CTTAATCTCCTATAGAGTTGAAAG
40 repeater length: 24
CTTAATCTCCTATAGAGTTGAAAG
38 repeater length: 24
CTTAATCTCCTATAGAGTTGAAAG

GTTAATCTTCTATAGAGTTGAAAG
39 repeater length: 24
GTTAATCTTCTATAGAGTTGAAAG
40 repeater length: 24
GTTAATCTTCTATAGAGTTGAAAG
41 repeater length: 24
GTTAATCTTCTATAGAGTTGAAAG
38 repeater length: 24
GTTAATCTTCTATAGAGTTGAAAG
38 repeater length: 24
GTTAATCTTCTATAGAGTTGAAAG
41 repeater length: 24
GTTAATCTTCTATAGAGTTGAAAG
38 repeater length: 24
GTTAATCTTCTATAGAGTTGAAAG
40 repeater length: 24
GTTAATCTTCTATAGAGTTGAAAG
38 repeater length: 24
GTTAATCTTCTATAGAGTTGAAAG

TGAGAACAGCTGTCTTCACTGCTGACCATCGAGCGACC spacer
TTTTCTTTCTCATACATTACTCTTATTAGTTTACTAACA spacer
CTTCTTGTTCTTCTCTCTGCTTTACGCCTTCTTGTTCTTC spacer
TCTGTACGTGGGTCAATAAATGTCACAATCGCGTACTTCT spacer
ATAATAATCAACGAGGCAAACTCCATGTTCTACAAACC spacer
ACTAGGCAAACGATACTGAGACACAGCGGGACTGCA spacer length:
TTGGAAACACTCCGTATCAATCCTTTAGACTGCAACTCCTC spacer
AACATTAGTGTAAAGCCTGCAGCGTTTGCTGGAAGCACG spacer
TCTCGTCCTTAAATTTCAAAACTTCCATGTAGCTCGCCCCCTC spacer
CTTATGTACACACCACCTGAGCTAAGGAGTGTCTTAATC spacer
AAATGGGACGATGAGGGTGTTCAACAGATACAACACCACA spacer
ATTATATATAATATATGAATAATAGCCCCCGTGCTTCGCGCCT spacer
TCTTTTGCACTATCCATTCCGACCACATCTCTCGGCTTCGATA spacer
TTGACGACGTGCTTACTCTTCTTTCCAGTTCTTGTTACT spacer
TTATCGATAAAATCGTAAACGATTTGTTGCCTTATTACGTGA spacer
ACACCTCTACTAACTTTACCAAAGCCTATCATAGTCCCAAC spacer
CCTTTATTCTTGCTATTAGATCGAATAAATCGCTCGC spacer
TAAGTGGACACTATTGATCACCTCAGGGCTAGATATATGCC spacer
TCATTGAAATACTCAGCAACTGTATCCCTTAACTCTTCCTTATT spacer
AGTATACCTGGGAGTGCTGATGTAGATGCGTCACCGACCACGT spacer
ACTACGGGTCTCAAGGTAGTCGGTGTTCTTCTAGTAGCT spacer
ATCGTACTTTGCGCTGTACCTTATGAACAGTGGAATGTCC spacer
GTAAAGGGGTTGTGTTTTACGTTTTGAGTGGTGTTTACGA spacer
CTAAACATATATGAGTTCATTTTTTCCGACTTTCCTAG spacer

GAACCTCTAAACTCGAAGACACAACCTCCAAGCTCGAG

TCTCAATCTGTAGGCCAAGCCACTATTATCATAACTCCA spacer
TGAATGCAAGCCTGTCGTACATTACTATTCTACCTTGTTT spacer
TTTGTCTGTTTCGATTGGAATAATTTCAGCGTTACCATAAA spacer
TACCTGTATGACAATTCGCTAAAAATTTAAACTATCTA spacer
TCATTTCCATTTCTTTCAATTTATCAACTATTAACCTA spacer
GAGGAAAAGAAGGCTAACGCATTAAAGGCGTGGCATTTAGG spacer
GACCCATATTTAGGAGTTATGTCAGCTATATCCAAGCA spacer
TCTTGATTTCCATGTCTATCCCCTGCGCATATCTCATATC spacer
CATGAGCTGTCCCTCCGATAAGATCATATTTGATGCAG spacer

TGAAATAACCGCCGACATCCAACGCTGGAAATTTATATC spacer



3648

3649

3650

3651

3652

3653

3654

3655

3656

3657

3658

3659

3660

3661

3662

3663

3664

3665

3666

3667

3668

3669

3670

3671

3672

3673

3674

3675

3676

3677

3678

3679

3680

3681

3682

length:
1104969
length:
1105033
length:
1105097
length:
1105160
length:
1105224
length:
1105288

spacer length:

1105358
length:
1105421
length:
1105483
length:
1105548
length:
1105611
length:
1105676
length:
1105741
length:
1105804
length:
1105868
length:
1105932
length:
1105995
length:
1106062
length:
1106125
length:
1106189
length:
1106253
length:
1106319

39 repeater length: 24
GTTAATCTTCTATAGAGTTGAAAG
39 repeater length: 24
GTTAATCTTCTATAGAGTTGAAAG
39 repeater length: 24
GTTAATCTTCTATAGAGTTGAAAG
38 repeater length: 24
GTTAATCTTCTATAGAGTTGAAAG
39 repeater length: 24
GTTAATCTTCTATAGAGTTGAAAG
39 repeater length: 24
GTTAATCTTCTATAGAGTTGAAAG

GTTAATCTTCTATAGAGTTGAAAG
38 repeater length: 24
GTTAATCTTCTATAGAGTTGAAAG
37 repeater length: 24
GTTAATCTTCTATAGAGTTGAAAG
40 repeater length: 24
GTTAATCTTCTATAGAGTTGAAAG
38 repeater length: 24
GTTAATCTTCTATAGAGTTGAAAG
40 repeater length: 24
GTTAATCTTCTATAGAGTTGAAAG
40 repeater length: 24
GTTAATCTTCTATAGAGTTGAAAG
38 repeater length: 24
GTTAATCTTCTATAGAGTTGAAAG
39 repeater length: 24
GTTAATCTTCTATAGAGTTGAAAG
39 repeater length: 24
GTTAATCTTCTATAGAGTTGAAAG
38 repeater length: 24
GTTAATCTTCTATAGAGTTGAAAG
42 repeater length: 24
GTTAATCTTCTATAGAGTTGAAAG
38 repeater length: 24
GTTAATCTTCTATAGAGTTGAAAG
39 repeater length: 24
GTTAATCTTCTATAGAGTTGAAAG
39 repeater length: 24
GTTAATCTTCTATAGAGTTGAAAG
41 repeater length: 24
GTTAATCTTCTATAGAGTTGAAAG

34 repeater length: 24

1106378

GTTAATCTTCTATAGAGTTGAAAG

36 repeater length: 24

1106439
length:
1106503
length:
1106568
length:
1106630
length:
1106694
length:
1106758
length:
1106824
length:
1106887
length:
1106950
length:
1107013
length:
1107078
length:
1107143
length:

GTTAATCTTCTATAGAGTTGAAAG
39 repeater length: 24
GTTAATCTTCTATAGAGTTGAAAG
40 repeater length: 24
GTTAATCTTCTATAGAGTTGAAAG
37 repeater length: 24
GTTAATCTTCTATAGAGTTGAAAG
39 repeater length: 24
GTTAATCTTCTATAGAGTTGAAAG
39 repeater length: 24
GTTAATCTTCTATAGAGTTGAAAG
41 repeater length: 24
GTTAATCTTCTATAGAGTTGAAAG
38 repeater length: 24
GTTAATCTTCTATAGAGTTGAAAG
38 repeater length: 24
GTTAATCTTCTATAGAGTTGAAAG
38 repeater length: 24
GTTAATCTTCTATAGAGTTGAAAG
40 repeater length: 24
GTTAATCTTCTATAGAGTTGAAAG
40 repeater length: 24
GTTAATCTTCTATAGAGTTGAAAG
40 repeater length: 24

AATCTTAAACCGCAACCTTTTATAAAATCTTCAACTGTA spacer
CCTATAACCTAATAGCATAATATTTACTATGTCCCTCCA spacer
TGCTCACCCTCTTCAGTTTCTGCGCCTTCTCCCTCACC spacer

TTGATATTTGAGTGCCTGCGCAAATTCCTCAAACAAATC spacer
TCTTTAGTCGCTATAATGTCGGGTAATGGTTGCTTACCA spacer

TCTGATTCTGATACCTCCTCTTCGCTCCCTTCTTGTTCACCTTCT

45 repeater length: 24

CTTTTTTGCAACCTAGAAAGCCTTGTTGCGAAATATGG spacer
ATTGCTTCTACTTCTGCTGGCATTTTTTTCCACTAAA spacer
GCAATATTGGATAGGATTCATATCATCCAAGTTGCAATAA spacer
GCAATCATTGCGAAAATAACGGGGCATAAACGCCTGGA spacer
TAGGTAGAAGGCAGAAGGAAGTTTTAGCTTCGATATTGGA spacer
CGTTTCTCTAATCTCGCCAACCTAGTTGCGAAATATGGCT spacer
TATATTTCGTCGCTATATCGCCCAGAAGACGTCTGATA spacer
GTTCACGAGTAAAACTGTATAAGAGTGAGGTAACAAATC spacer
AAAGTGAAAGTGATGCTGGAGGTGAGGGACAGACTGGGA spacer
ATTTGGATCTTGAGAATTTTCTTTTCTTTGTCATAATA spacer
AAGGCGTATAACAAAACGGCGTATGTCATATGTTCTGCTTCT spacer
AGAGAGGGCTTCACTTACAAGTAAATCAGCACACCTTA spacer
GAGAAGTACCCGGGCGTATCCAGGCTAAGCCAGTTATCA spacer
TTTGCCATGGAAGAAGCGAAATGTCAGTGTTGGTAGCTC spacer
GAATAGTAAGTAAATCATCACCTGCAATTATCGTGTATTTT spacer

ATATAACGAAAGAGCGTTCACAAAAGCGTTAGTA spacer length:

ATTGCTATAAACCACATCATGGCTCCTAGCATCAAC spacer length:

TACAATCTTATCAACTATGTCTTCCAAAAATGGTGGTAG spacer
CCAAAAATCGAATTCAAGGACCAAAACGTAAAACCACCTG spacer
TATGATGTTCTCATTGTATTTGTTGAGATCATGTTTA spacer
GACACGGCTTTGTAAACAGAGAACCCAGGCAGAACAGAT spacer
ATACCGGTGTCCATACAGCCAATACCCCCAACACCGCCA spacer
TAATTATATAAGCCGAATTGATGTAAATAAGACAAGATGAC spacer
CTTGTTTTTGTTCTTTTTCTTTGTAATCTTCTATTCTT spacer
TCATGAATCAGTTTGAAAGAAGAGAAGATTGGTTAAAT spacer
GGTTTTGTCTCTTTTTCTGGCTTTCCCGCCAGAATCTT spacer
ATTTCGCAATTCATTTCGAATTGTTTCAATTCACTTCAAA spacer
CTTTCTTCTTCTATTCCTTATCTTTTCCTTCTTTTCACTA spacer

CTTATTTCAGAGGATCTAATAGACGAAGGCGGAATCTTTC spacer



3683

3684

3685

3686

3687

3688

3689

3690

3691

3692

3693

3694

3695

3696

3697

3698

3699

3700

3701

3702

3703

3704

3705

3706

3707

3708

3709

3710

3711

3712

3713

3714

3715

3716

3717

3718

1107208
length:
1107273
length:
1107338
length:
1107401
length:
1107469
length:
1107533
length:
1107597
length:
1107661
length:
1107726
length:
1107790
length:
1107853
length:
1107920
length:
1107983
length:
1108051
length:
1108118
length:
1108181
length:
1108246
length:
1108309
length:
1108371
length:
1108433
length:
1108496
length:
1108561
length:
1108629
length:
1108695
length:
1108760
length:
1108826
length:
1108891
length:
1108956
length:
1109023

spacer length:

1109098
length:
1109162

GTTAATCTTCTATAGAGTTGAAAG
40 repeater length: 24
GTTAATCTTCTATAGAGTTGAAAG
40 repeater length: 24
GTTAATCTTCTATAGAGTTGAAAG
38 repeater length: 24
GTTAATCTTCTATAGAGTTGAAAG
43 repeater length: 24
GTTAATCTTCTATAGAGTTGAAAG
39 repeater length: 24
GTTAATCTTCTATAGAGTTGAAAG
39 repeater length: 24
GTTAATCTTCTATAGAGTTGAAAG
39 repeater length: 24
GTTAATCTTCTATAGAGTTGAAAG
40 repeater length: 24
GTTAATCTTCTATAGAGTTGAAAG
39 repeater length: 24
GTTAATCTTCTATAGAGTTGAAAG
38 repeater length: 24
GTTAATCTTCTATAGAGTTGAAAG
42 repeater length: 24
GTTAATCTTCTATAGAGTTGAAAG
38 repeater length: 24
GTTAATCTTCTATAGAGTTGAAAG
43 repeater length: 24
GTTAATCTTCTATAGAGTTGAAAG
42 repeater length: 24
GTTAATCTTCTATAGAGTTGAAAG
38 repeater length: 24
GTTAATCTTCTATAGAGTTGAAAG
40 repeater length: 24
GTTAATCTTCTATAGAGTTGAAAG
38 repeater length: 24
GTTAATCTTCTATAGAGTTGAAAG
37 repeater length: 24
GTTAATCTTCTATAGAGTTGAAAG
37 repeater length: 24
GTTAATCTTCTATAGAGTTGAAAG
38 repeater length: 24
GTTAATCTTCTATAGAGTTGAAAG
40 repeater length: 24
GTTAATCTTCTATAGAGTTGAAAG
43 repeater length: 24
GTTAATCTTCTATAGAGTTGAAAG
41 repeater length: 24
GTTAATCTTCTATAGAGTTGAAAG
40 repeater length: 24
GTTAATCTTCTATAGAGTTGAAAG
41 repeater length: 24
GTTAATCTTCTATAGAGTTGAAAG
40 repeater length: 24
GTTAATCTTCTATAGAGTTGAAAG
40 repeater length: 24
GTTAATCTTCTATAGAGTTGAAAG
42 repeater length: 24
GTTAATCTTCTATAGAGTTGAAAG

GTTAATCTTCTATAGAGTTGAAAG
39 repeater length: 24
GTTAATCTTCTATAGAGTTGAAAG

34 repeater length: 24

1109221
length:
1109286
length:
1109350
length:
1109413
length:
1109480

GTTAATCTTCTATAGAGTTGAAAG
40 repeater length: 24
GTTAATCTTCTATAGAGTTGAAAG
39 repeater length: 24
GTTAATCTTCTATAGAGTTGAAAG
38 repeater length: 24
GTTAATCTTCTATAGAGTTGAAAG
42 repeater length: 24
GTTAATCTTCTATAGAGTTGAAAG

CTGGCATTACCCAGGCTTGGCGACACACCAGAAGACAGAC spacer
GTTTTTGTTGTTTCGAAGAGAATTGGCGGGGCGCTGTAAT spacer
GTGGGAACAGCGGTGCTATTCATGACCCCTCGCCCAGG spacer
AGACTTTATTTCCAGATTTTTCTATATTTATCATTCCGTTTGA spacer
GAGCACTCTGGGGGATACCCCCCCGACCCCCTACTGCTA spacer
TGAGACCGGGACACCGCCGAAATTAAATCCGGCAACGCC spacer
TCTTCTTTGTCCATCTGTATATCCCAATCACGCCATCTG spacer
ACTACATATGACGCCGTGGATTGCAGATCTGCTATATTCT spacer
TCCTCTATCACGTCATCTATAGCCACACACTTTTGAGCG spacer
ATGGATAAAGACGAATTGAAAGAAATTATTAAGAATTT spacer
TACTTTTAATCCAGCTTGTCAATGGATGCAGAATTAGAGAGG spacer
CGTGGGGCTCGCTCTAACTTGTAACGACACATGTTCCT spacer
CCTGAGCTAAGGAGTGTCTTAATCTTATCGAAGTCGTCTGGCT spacer
CTTCGCCGTATAACGATCCTACAACAATAATCACTGATTTTG spacer
GTAATGAAAGTAATGTCTTTTCTCATACGAAAAGACCA spacer
AGATGATGCACTGGCAGAGGCGACAAGAGAAAAACCAGGC spacer
CAATGAATTCAGAAAACAGCTGTTCATCCTGGTTCTCA spacer
ACAAGGACGTTTTCGTGATCCAGGTGAGCGAATACAC spacer
AGCAATAATTTAATTGCACTATTTTTAACTGTGCATG spacer
TTCACTGTCTACACATAAGTATAAGGGGCTTCGCCCCT spacer
CATAATTCGTTTCTGTATTTGGCGTCAAATTTATTTTTAA spacer
ATTTGAAATAAGACAAATCAGTGCAGAAGAGGCAAGGAAACTA spacer
AGATACCATTTTTTCTCTTGTTTAAACGTATCTACGAACCA spacer
ACCCCGCCAATCAGTGCGTTGATGTTCGCTGGCTTCATAT spacer
TATATATTATATTATGAATTATACCACACACTTCTTTTTCG spacer
AGAAACGAATTGTTAGTTTACTTATCACGCCTTCATTCCC spacer
ATATCCACCCTTCTCACCAAAAGAATAATACAAAAATTTA spacer
TTGTCAACAGTTTCCGATAAGTCGTGAAGTTCATGTCATTTA spacer

ATTCTAGCTCGAATTCTGTATCTGAAATTTTACTTACTTTTTTGAACGAC

50 repeater length: 24

ATTATTACTACTATATCATCCGGATTCATTTTCTATCCC spacer
CTTATTTCTTCGCGGTTTATAATGGACCCGGAAC spacer length:
TATCTTCCTGACGTAGATGATGCAGTCCAAACAATAGATA spacer
TGTACCAAGCCTGGATGGGTAGACCAGGACCGTGATCAA spacer
TCTTTCATTGGGTTCGTATAAAAATCCTTGACCTAAGG spacer
CAGACAATACGATCGAGTAGGGGACTGTGTGTAAAAATGAGG spacer

TGTACACTTCCTTCTTCTTAGGCAAGGTTATTTTAACCT spacer



3719

3720

3721

3722

3723

3724

3725

3726

3727

3728

3729

3730

3731

3732

3733

3734

3735

3736

3737

3738

3739

3740

3741

3742

3743

3744

3745

3746

3747

3748

3749

3750

3751

3752

3753

length:
1109544
length:
1109607
length:
1109672
length:
1109735
length:
1109799
length:
1109864
length:
1109927
length:
1109991
length:
1110056
length:
1110120
length:
1110183
length:
1110246
length:
1110313
length:
1110376
length:
1110443

39 repeater length: 24
GTTAATCTTCTATAGAGTTGAAAG
38 repeater length: 24
GTTAATCTTCTATAGAGTTGAAAG
40 repeater length: 24
GTTAATCTTCTATAGAGTTGAAAG
38 repeater length: 24
GTTAATCTTCTATAGAGTTGAAAG
39 repeater length: 24
GTTAATCTTCTATAGAGTTGAAAG
40 repeater length: 24
GTTAATCTTCTATAGAGTTGAAAG
38 repeater length: 24
GTTAATCTTCTATAGAGTTGAAAG
39 repeater length: 24
GTTAATCTTCTATAGAGTTGAAAG
40 repeater length: 24
GTTAATCTTCTATAGAGTTGAAAG
39 repeater length: 24
GTTAATCTTCTATAGAGTTGAAAG
38 repeater length: 24
GTTAATCTTCTATAGAGTTGAAAG
38 repeater length: 24
GTTAATCTTCTATAGAGTTGAAAG
42 repeater length: 24
GTTAATCTTCTATAGAGTTGAAAG
38 repeater length: 24
GTTAATCTTCTATAGAGTTGAAAG
42 repeater length: 24
GTTAATCTTCTATAGAGTTGAAAG

34 repeater length: 24

1110502
length:
1110564
length:
1110630
length:
1110692
length:
1110756
length:
1110819
length:
1110884
length:
1110948

GTTAATCTTCTATAGAGTTGAAAG
37 repeater length: 24
GTTAATCTTCTATAGAGTTGAAAG
41 repeater length: 24
GTTAATCTTCTATAGAGTTGAAAG
37 repeater length: 24
GTTAATCTTCTATAGAGTTGAAAG
39 repeater length: 24
GTTAATCTTCTATAGAGTTGAAAG
38 repeater length: 24
GTTAATCTTCTATAGAGTTGAAAG
40 repeater length: 24
GTTAATCTTCTATAGAGTTGAAAG
39 repeater length: 24
GTTAATCTTCTATAGAGTTGAAAG

36 repeater length: 24

1111009
length:
1111071
length:
1111134
length:
1111197

GTTAATCTTCTATAGAGTTGAAAG
37 repeater length: 24
GTTAATCTTCTATAGAGTTGAAAG
38 repeater length: 24
GTTAATCTTCTATAGAGTTGAAAG
38 repeater length: 24
GTTAATCTTCTATAGAGTTGAAAG

36 repeater length: 24

1111258
length:
1111322
length:
1111384
length:
1111448
length:
1111510
length:
1111575
length:
1111639
length:
1111704
length:

GTTAATCTTCTATAGAGTTGAAAG
39 repeater length: 24
GTTAATCTTCTATAGAGTTGAAAG
37 repeater length: 24
GTTAATCTTCTATAGAGTTGAAAG
39 repeater length: 24
GTTAATCTTCTATAGAGTTGAAAG
37 repeater length: 24
GTTAATCTTCTATAGAGTTGAAAG
40 repeater length: 24
GTTAATCTTCTATAGAGTTGAAAG
39 repeater length: 24
GTTAATCTTCTATAGAGTTGAAAG
40 repeater length: 24
GTTAATCTTCTATAGAGTTGAAAG
42 repeater length: 24

GGCGGGTGAAAGAACTACTCGAGAAAGAGAAAAGAAAA spacer
AGTATCATTCAGTGGAAAGTTGTACGGTATGAGGAGTCAT spacer
ATTCCACGATTTTAACCTTTACAGATTCCCCATATCCT spacer
CCTAGATCACGGGGCCAATCCAAACGTGAAAGATCTAGA spacer
TCAAAGGTTGCTGAGGACTGTTATAGGGATGCACTCTCAG spacer
TTGATCGTTAAAAAGTAACGTAAGACGTTTCACAAGAG spacer
ATATTGATTATGAAGACTTTAAGAAAGATACCAATTCTA spacer
TAATTCCTCTTTGATCTCTCTGGATTCTTGTTTTGTTGAA spacer
TTATTTCGAGTTTCTCATATATCTCCCACGTTATGTCAG spacer
CTCTCGTTAAGGAACTTACTCAAAGCCCTCAAAGACGA spacer
TTCAACTCCACGATTGATTTGATAATTATCAAGGCTTT spacer
AATGAGAGAGTCAGGCCGAGGCCCCTCATTACATCTATCATA spacer
ATAAACCAGCGTTTCCCTACAAGTATGAGGCAAAGAAC spacer
AGGAATGAAGTGAGTTGTCCGGGTGGTACACCAGTCAAGTCA spacer
GCTTGTTGCTCAGCCATTGCGTAACCTCACCCCA spacer length:
TGGACACGTTGGGAAGGCCTTGCCACGCGGAACTCAG spacer
AGAGACTGGACCATAAAAGGAGTTCCTAAAGCGGGTAATAA spacer
TAAAGATTGACCTTATTACTCTTGACAAATATATCCC spacer
AACTTTGAAGTCAGAGTTTTCTGCTTCTTTTATTACTTT spacer
TACATTACCTTGATTATCCATTGTTGCGTTTAGCTGAA spacer
TATGATTTTCTCGCTATTCACCACCTCCTTGATATACTGT spacer
TCCATATAGAGATTTCTAATAATCAATTGGGGATAGATA spacer
ACGTTGAACCAACGTTACCCCCCGCCGTCAAAGACG spacer length:
TCCACGGAGGGGTGGAGAATGAAACTATTCGAAGGGA spacer
ATGAGATCTACCTCGAAAATACGAAGGCAGACGTTGAG spacer
GAAAATCTCAAAGACTTGTTAATCCCATCAAAAAAATG spacer
ATATCGTTATCCGCGGTCATTCTCACGTGAGTGATT spacer length:
ACGGTACGCCGTCGCCGACGCGGGGGATACCCTGTATCA spacer
AATAGTCTGCGTGGAAGTAAGTGACCTTCACGAACTT spacer
CGTGACCCCGCTCGTGCGGTCACGGCATGCTAGGAGGAG spacer
AAATTTTTAGAAGAAATATACGAATGTGTAGATAAAA spacer
TTTCTTTGTTCACGATCACTAACTCTAAGATATAATCGGG spacer
CAATAAAATCGTGATCAAAACGTTTTTGAATGAACTCAT spacer
CTCATCAAGAGGCATTATTTTCTCATCAAAACCGCCAAGA spacer

AAAAATTATTCTTGTTGGATCTGTTGCTGCTATATTGGGTGT spacer



3754

3755

3756

3757

3758

3759

3760

3761

3762

3763

3764

3765

3766
3767
3768
3769
3770

3771
3772
3773
3774
3775
3776

3777

3778

3779
3780
3781
3782

3783

3784

3785

3786

3787

3788
3789
3790
3791

3792

1111771 GTTAATCTTCTATAGAGTTGAAAG TTAGTAAGTCCCCTAGGGCATGATCCCAGAAATAACCACC spacer
length: 40 repeater length: 24

1111836 GTTAATCTTCTATAGAGTTGAAAG GTAGATTATCAATCTTACCCAACGGTCCAAAGGAACTAAGTA spacer
length: 42 repeater length: 24

1111903 GTTAATCTTCTATAGAGTTGAAAG TTTATCCTTAGGTATCTCATAGAGACTGGTTTAGCTTCG spacer
length: 39 repeater length: 24

1111967 GTTAATCTTCTATAGAGTTGAAAG GCTATCAAAAGCTGGAGAGCAAGTAGCGACCTTTCTTT spacer
length: 38 repeater length: 24

1112030 GTTAATCTTCTATAGAGTTGAAAG TAATCGGTTAAACCGCTTTTGAAAGGAAAATAGAATGA spacer
length: 38 repeater length: 24

1112093 GTTAATCTTCTATAGAGTTGAAAG ATCCAAATCATTAGAATTAACGATAATTTCGGTAAGGA spacer
length: 38 repeater length: 24

1112156 GTTAATCTTCTATAGAGTTGAAAG TACTGGAATCCGTATATAATTGATTCATTTAGTGGAACC spacer
length: 39 repeater length: 24

1112220 GTTAATCTTCTATAGAGTTGAAAG
AACTTCCTACTTAGACCGCGAATTAGCGATCTAGGAATCGAGTTAATCTTCTATGGAGTTGAAAGAGTCTAACCCCCTTCTGTCCC
TGATATTTTCCTCTAT spacer length: 102 repeater length: 24

1112347 GTTAATCTTCTATAGAGTTGAAAG TTCTCAATTAGTCCACCCCAAGGTATCGTGAGAACCATAGTC spacer
length: 42 repeater length: 24

1112414 GTTAATCTTCTATAGAGTTGAAAG AAAATTCGACGAGAAAATACAGAGAATCGCGAAGGC spacer length:
36 repeater length: 24

1112475 GTTAATCTTCTATAGAGTTGAAAG
CTCCGCGAATTCTCTAAGTTTCGGAATAGCGTTGCCCTGAGTTAATCTTCGATAGAGTTGAAAGACAAGCCAAATGATGAAGTTAC
TACTACTAATACTACTACTA spacer length: 106 repeater length: 24

1112606 GTTAATCTTCTATAGAGTTGAAAG TTGCCATCGCCTCAACTACTGCCAGACCAAATGTCTCA spacer
length: 38 repeater length: 24

1112669 GTTAATCTTCTATAGAGTTGAAAG AGTGATAGAATAAAAGCTATTATTCCAACTATTTCTCT

crispr 8

1136243 GTTTCAAACCCTCGAAGGATCTCTACAAAC TCCCCTGTTACGACTGAACCAATACTTGATTGCACG spacer
length: 36 repeater length: 30

1136310 GTTTCAAACCCTCGAAGGATCTCTACAAAC CTCTACACACTAAGAGTAGCTGAGACCATAAAAACCA spacer
length: 37 repeater length: 30

1136378 GTTTCAAACCCTCGAAGGATCTCTACAAAC AATACTACGTAATATGAATAGGTACTGTGAGACGAGA

crispr 9

1710423 CGCAAGACTCAAGAAGCCCTCCTGAAGCTCGAGGACAGAA
CCTCTAAACTCGAGGAGAAGATGGCAGAGCTCGCGGAAGCGCA spacer length: 43 repeater length: 40
1710507 CGCAAGACTCAAGAAGCCCTCCTGAAGCTCGAGGACAGAA
CCTCTAAACTCGAGGAGAAGATGGCAGAGCTTGTTGAGTCCCAACGCAGAATGCAGGAGGCATTCCTCAAGCTCGAGGACAGAACC
TCTAAACTCGAGGAGAAGATGGCAGAGCTCGCGGAAGCGCA spacer length: 127 repeater length: 40
1710675 CGCAAGACTCAAGAAGCCCTCCTGAAGCTCGAGGACAGAA
TCTTGATATGTTGAGTCTTTCCGTTAATCCTCTATAGAGTTGAAAGGTAGGTGTGAAAATCACTATAGTCATCATACAGCCTCATG
TTAATCTTCTATAGAGTTGAAAGTGCTTTGTACGTAAAATG

GCA 000017165.1 AsSM1716vl genomic.fna(findCrispr) :

START REPEAT

SPACER

crispr 1

1331128 TAAATCCTGACGGAACAGAAAAATGGA

GATTTAAAACGGGAAAGTCGATTTATTCAACTCCAGTTGTATATAACGATGGTACAATCTATTTTGGTTCAAATGACGAACATTTA

TATGCC spacer length: 92 repeater length: 27

1331248 TAAATCCTGACGGAACAGAAAAATGGA

GATTTAAAACAAATGACTCCGTAGTGTCCCAAGTTACTATTGGAAAAGATGGTACAATCTATTTTGGTTCAGATAAGGTTTATGCA
spacer length: 86 repeater length: 27

1331362 TAAATCCTGACGGAACAGAAAAATGGA

ACTTTTATGCGGGGTACTGGGTAGTTTCAAAACCTGCTATTTCAAATGATGAATCAATATATGTAACATCTCTTGATGGTAATTTA

TATGCC spacer length: 92 repeater length: 27

1331482 TAAATCCTGACGGAACAGAAAAATGGA

GAGGCCTTTCAACCTACGTGTAAAGTACCCATATTCAAATAATTAATAATTCACTAAAAAATGCATTTTAAGATCTAACTATCGTT

TAGGAA

crispr 2

127424 ATACGAAACGTTGATCCATCAAAACAAGGATTGAGAC CATTTGTAGCATAACAGACGTATTGATTACCTCTAT
spacer length: 36 repeater length: 37

127498 ATACGAAACGTTGATCCATCAAAACAAGGATTGAGAC TCTTTGAATATACCATCTGATGAGTCAGCTAAGAT
spacer length: 35 repeater length: 37



3793

3794

3795

3796

3797

3798

3799

3800

3801

3802

3803

3804

3805

3806

3807

3808

3809

3810

3811

3812

3813

3814

3815

3816

3817

3818

3819

3820

3821

3822

3823

3824

3825

3826

3827

3828

3829

3830

127571

crispr
262821
spacer
262894
spacer
262968
spacer
263040
spacer
263112
spacer
263185
spacer
263257
spacer
263330
spacer
263407
spacer
263479
spacer
263553
spacer
263625
spacer
263698
spacer
263773
length:
263843
spacer
263917
spacer
263989
spacer
264065
spacer
264139
spacer
264215
spacer
264288
length:
264358
spacer
264434
spacer
264509
spacer
264582
spacer
264654
spacer
264726
spacer
264799
spacer
264873
spacer
264946
spacer
265019
spacer
265095
spacer
265169
spacer
265243

ATACGAAACGTTGATCCATCAAAACAAGGATTGAGAC

3
GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC
length: 35 repeater length: 37
GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC
length: 36 repeater length: 37
GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC
length: 34 repeater length: 37
GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC
length: 34 repeater length: 37
GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC
length: 35 repeater length: 37
GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC
length: 34 repeater length: 37
GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC
length: 35 repeater length: 37
GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC
length: 39 repeater length: 37
GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC
length: 34 repeater length: 37
GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC
length: 36 repeater length: 37
GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC
length: 34 repeater length: 37
GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC
length: 35 repeater length: 37
GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC
length: 37 repeater length: 37
GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC
32 repeater length: 37
GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC
length: 36 repeater length: 37
GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC
length: 34 repeater length: 37
GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC
length: 38 repeater length: 37
GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC
length: 36 repeater length: 37
GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC
length: 38 repeater length: 37
GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC
length: 35 repeater length: 37
GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC
32 repeater length: 37

GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC
length: 38 repeater length: 37
GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC
length: 37 repeater length: 37
GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC
length: 35 repeater length: 37
GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC
length: 34 repeater length: 37
GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC
length: 34 repeater length: 37
GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC
length: 35 repeater length: 37
GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC
length: 36 repeater length: 37
GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC
length: 35 repeater length: 37
GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC
length: 35 repeater length: 37
GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC
length: 38 repeater length: 37
GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC
length: 36 repeater length: 37
GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC
length: 36 repeater length: 37
GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC

AAAAAGCGAATTGAATCTTCTCCCGCAATTGGAAA

CCAATGAAGCAAGTACTAATGAGTCGTATTATACA
CTATCTAATATCCTATTATGTAATGGCTCGCACTCG
CAGAATCGTAAGTACCTAAATTTATAGTTCCATC
TGTTACGCCGTTTGCGGTTCCAAAATCAGATATT
TTCTATAGGTGTTCGTTGAAAGTTCCGTAATGTCT
TGTCTTTTTTTCCTTGTTTCAACTGAAAGAGATA
TACAATTCAGAGAACTGGTGCTTCGGGTAAGATAC
CTGGCCAGGCTTATGCTATGCATATGGAGAATATCCGAA
TCCGACGATACCGGAAAAATCCAATGTATCGGCT
CTGGAAAACACCTACTGTTAATCCTGCAAGTATGAA
TTCATTGTCAACTACTTCTGCGATTCCCAAATCA
TTTATTCTACCCCAACTATTACTATAACTAGCAGA
TACGTGATGTAGTACGTGTCTGCTGCAGCGATGAATA
TTGTTGATGCAATTCCTGCCATTGACGTTCCG spacer
CTGCTCCAAGCATGATTACTGCTACTGCGATGATTG
GTTTCTATGTGTTGGGTTGTGCCATTGTTGTAAT
ACCGATAATGTTTTGTACTCCTTCAACATTTTCTCTAT
TCCAGAATTGATAAACGGTATACATTAAAAACCATT
TCAATTCTTTGTCAAGATGAAATTAAAAGATTATTATA
TATAGTTCTATTTTTAACACACTTTAAAAAGTGTG
TTGGAACCGGATTTTATAAATTATATGATATT spacer
AGTTTCATCCATCTCTTTTTGGTATATTTTCATAATTA
GTTCGATATGAGGGGAACCAATCTCAAGTGTGGGATG
TCTTAAAAGATAAAGGATATGATAAAAGGGATGAT
AATCAGTAAATCAGTATCGAATATTAAGGGTTTT
TTTGTAGTTGCTATACTATCCCTCTGTTTTATTT
TCTGTCAATGTTTCTACTTCCGCTTTAAAATCAAT
CATAAATTAATTTCTTCATTGGTTAGAATGCCCTCG
CAGTGAAAATCCATATGAATTGGCACAGTACTTCA
TACTCCTTCAACATTCTCTCGATATAAGTCATCTT
GATACAGTCTTCACACATTGCACCACTTTCAAGTGTTG
ACCACTCCAAAAAAGATAATGATTATTTGATAATTA
AAATATCACATAGGAATAATTTTACCTCCGTAGCGA

AGACGAAAGATCAGTTATTCAACTGATTTTCCACGCA



3831

3832

3833

3834

3835

3836

3837

3838

3839

3840

3841

3842

3843

3844

3845

3846

3847

3848

3849

3850

3851

3852

3853

3854

3855

3856

3857

3858

3859

3860

3861

3862

3863

3864

3865

spacer
265318
spacer
265389
spacer
265461
spacer
265534
spacer
265608
spacer
265681
spacer
265756
spacer
265830
spacer
265903
spacer
265975
spacer
266051
spacer
266125
spacer
266200
spacer
266273
spacer
266345
spacer
266422
spacer
266494
spacer
266568
spacer
266642
spacer
266717
spacer
266789
spacer
266863
spacer
266938
spacer
267011
spacer
267083
spacer
267156
spacer
267229
spacer
267302
spacer
267375
spacer
267447
spacer
267522
spacer
267594
spacer
267667
spacer
267743
spacer
267814
spacer

length: 37 repeater length: 37
GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC
length: 33 repeater length: 37
GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC
length: 34 repeater length: 37
GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC
length: 35 repeater length: 37
GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC
length: 36 repeater length: 37
GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC
length: 35 repeater length: 37
GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC
length: 37 repeater length: 37
GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC
length: 36 repeater length: 37
GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC
length: 35 repeater length: 37
GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC
length: 34 repeater length: 37
GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC
length: 38 repeater length: 37
GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC
length: 36 repeater length: 37
GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC
length: 37 repeater length: 37
GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC
length: 35 repeater length: 37
GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC
length: 34 repeater length: 37
GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC
length: 39 repeater length: 37
GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC
length: 34 repeater length: 37
GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC
length: 36 repeater length: 37
GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC
length: 36 repeater length: 37
GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC
length: 37 repeater length: 37
GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC
length: 34 repeater length: 37
GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC
length: 36 repeater length: 37
GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC
length: 37 repeater length: 37
GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC
length: 35 repeater length: 37
GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC
length: 34 repeater length: 37
GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC
length: 35 repeater length: 37
GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC
length: 35 repeater length: 37
GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC
length: 35 repeater length: 37
GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC
length: 35 repeater length: 37
GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC
length: 34 repeater length: 37
GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC
length: 37 repeater length: 37
GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC
length: 34 repeater length: 37
GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC
length: 35 repeater length: 37
GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC
length: 38 repeater length: 37
GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC
length: 33 repeater length: 37
GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC
length: 35 repeater length: 37

CCTTCATGTTTTTCCATTTCTTTTATTGTGAAG

TGAATCAACGTATCCTGTATCAATTTTGAGTTTA

AGTTAATTGCTGTAATTTAAACGAGTTTTTCCTTG

AAGAATAATGCAATGGCAAACATCACAGATGAGAAA

ATCGAATAGTAGTTTTTTTCCGAAGTACTCACTTG

AGTTCAAAAAGCAATGGCAAGAAAGAATTACAAAGCG

TCAGACAAACTATGCCTTAACTGTCTTTTTCAGACA

CTGAACTTCTAGTTCTTGAAAATCTACATATTCGG

TTATCGGTTCAAAGTGTAACTGTTGAAGCAGGAT

ATGCCCCTTCAGTAATCTCGAATGCAAATCTTTCGACA

ATTTGGCCGTACTCAGTATATATAATATCTGAGTCG

CTATTTATGCAAAATAAAGATAAAAAGTTTAAAGCCA

TTTTCATGTTGATCCCTCAATTAAAGTTTTCTTTA

CTTAAAAGATAAAGGATATGATAAAAGGGACTAC

TACTATTTAGTATCCCTTAAAAAACTAGTATCATATGAC

AAATATTACAGAAGCTCAGCACATAGAATCCATA

TACCAAGATATTATTTGCACAGTAGGTAACCGGAAA

TCTATATCTTTTGCTAAAATATTAATTTGATATGCT

AACAAACCTAGAGGGTGCAGACCTTAGGGGGGCTGAC

TATTTTACAATTTATAATATGTGAATATTACTAT

TTTTTCACAATTTAGCAATATTTATTAAAGTTTTCT

AGAAGAGGAGCTAGAGATGGTGACTCAACCGTTATTC

TTTACTTATTATTGATTGAAAGGGGGCGATAATGA

CCTATTTTAATTGTAGTTAAAAAATCAATTAAAA

AGATGTGGAAATGGTAGAAATTATTGAAGAAGAAG

CCAACTCGGCTGTTGCTTACTATGGGAAAAAAGTT

ACGATAACGAGACTGTTGAAGTAGACCCAACTCTT

CTTTGTTCGATTGTTACAGGTCCATAGTTTTTTTT

AATTATTCACACGACATAATAGACCAATAATTTG

CTCAGATTTTTCAAATTTTTTCGAGGTATGGTATTAT

AATCGATTATTCAGAACTAATACGTTCTCTATAT

TCGTTGTTTGTGAGTTCTTGCATAATATAACACCT

TTTTGAATATGGTAAAAACATGTCTTAATTATGATGAT

AAGATCACCGGGTCGGGACCCAGATTTATCTTA

ATTTAACAAAAATAGTGAGAACATGAACGATATTG



3866

3867

3868

3869

3870

3871

3872

3873

3874

3875

3876

3877

3878

3879

3880

3881

3882

3883

3884

3885

3886

3887

3888

3889

3890

3891

3892

3893

3894

3895

3896

3897

3898

3899
3900

3901

267887
spacer
267960
spacer
268035
spacer
268109
spacer
268186
spacer
268260
spacer
268333

ATTGACTCTTTTAATTTGATTTCAGGTGCTAAGTCAATAC spacer length:

268411
spacer
268484
length:
268553
spacer
268626
spacer
268697
spacer
268771
spacer
268844
spacer
268918
spacer
268990
spacer
269062
spacer
269134
spacer
269207
spacer
269279
length:
269349
spacer
269423
spacer
269495
spacer
269568
spacer
269641
spacer
269713
spacer
269784
spacer
269856
spacer
269929
spacer
270006
spacer
270079

crispr

GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC
length: 35 repeater length: 37
GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC
length: 37 repeater length: 37
GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC
length: 36 repeater length: 37
GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC
length: 39 repeater length: 37
GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC
length: 36 repeater length: 37
GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC
length: 35 repeater length: 37
GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC

GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC
length: 35 repeater length: 37
GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC
31 repeater length: 37
GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC
length: 35 repeater length: 37
GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC
length: 33 repeater length: 37
GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC
length: 36 repeater length: 37
GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC
length: 35 repeater length: 37
GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC
length: 36 repeater length: 37
GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC
length: 34 repeater length: 37
GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC
length: 34 repeater length: 37
GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC
length: 34 repeater length: 37
GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC
length: 35 repeater length: 37
GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC
length: 34 repeater length: 37
GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC
32 repeater length: 37
GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC
length: 36 repeater length: 37
GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC
length: 34 repeater length: 37
GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC
length: 35 repeater length: 37
GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC
length: 35 repeater length: 37
GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC
length: 34 repeater length: 37
GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC
length: 33 repeater length: 37
GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC
length: 34 repeater length: 37
GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC
length: 35 repeater length: 37
GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC
length: 39 repeater length: 37
GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC
length: 35 repeater length: 37
GTTTCAATGCTTGTTCTAATGCATTATGCTCTTTTAC

4

TGATTCTAATTCACCATTATGTAAGCTACCGGATT
TCCAATTCCTGAAGGTCATGATCTGGATCAGGACTTG
TAGATCACTATGCTGGAAAAAAAGCAACTGAAATAA
TTGAAAAAATACTTACTGAATTGTCGATTAATGGTGAAA
ACTGTAAGGAATTCTGATAAATTTATTCATTCCAGC
ATCACTAATCTCGTCGACAACCACACATTTTAAGT

40 repeater length: 37
TTCTATTATTGTTTTTTCGTCGTTAGGATTTCGTC
CCAAAATGTTTTTTTACGATATCTCTAATTG spacer
CGCTTTTAATTTATATGGTGAAAACAATTTTAAAT
ATTATTTTATAATAATATATTATCTATTATACT
AAAAACAATTCGATAAAATACATTATGAAATAATAA
TACTAAAAGATAAAGGATATGATAAAAGGGATTAC
ATCACTTTTTTATTATTTCTATTTTCGATAGAATAT
TACTACAAAGGATAGAAGACTATTATATAATTGA
AGTGAGAATACATAAAAACAATCAAAAAGAAGGG
TTCATTGTCAACTACTTCTGCGATTCCCAAATCA
TTTATTCTACCCCAACTATTACTATAACTAGCAGA
AGTGAGAATACATAAAAACAATCAAAAAGAAGGG
TTGTTGATGCAATTCCTGCCATTGACGTTCCG spacer
CTGCTCCAAGCATGATTACTGCTACTGCGATGATTG
GTTGTATGTGATGCCTTCCCCTCCCGACTGAACG
CGATATATAATATTATATTATAATATCGGGTCAAA
TATCCTGTCTTTGTATTTCATTTGTTGAATTAATA
TTTCAATTTTTGCATTTTCTTCAAGATAGTTAAT
ATTACTTACTATATATAGTTATCTACACTAAGT
GGCCGAAAAATTTAACTTTTAATAACTGCATATC
GAAACGATTGGAGTTAATATGTAAGATTTTGAGTA
ACAGGTAATCAAAAGTAATTTGGGGGCAACTGCGTTATA
GACTATTTTTTTATAAAAGCATAACTATATATATG

ACCTACGTGTAAAGTACCCATATTCAAATAATTAA

331827 TTTCAAAATAACGAACTAACTAATGTAGTAATTCCTAATT

CAGTAACGGCTATTGGAAAAAGTGCATTTGAAAATAATAAGTTAATCAATTTAATTATTCCAGATTCAGTAGTAATCATTGGCGAA

AGTGCATTTAAAGATAATAAATTAACTAATGTAGTAATTCCAAATTCCGTAACAAATATTGGATGGGGTGC spacer

length:

157 repeater length: 40

332025 TTTCAAAATAACGAACTAACTAATGTAGTAATTCCTAATT

CCGTAACAAATATTGGCTGGAGCACATTTGAAAATAATAAGTTAATCAATTTAATTATTCCAGATTCAGTAAAAAGTATTGGAGAA
CATGC spacer length:

91 repeater length: 40



3902 332157 TTTCAAAATAACGAACTAACTAATGTAGTAATTCCTAATT
AGCGAATTGAATCTTCTCCCGCAATTGGAAAAGATGGTACAATCTATTTTGGTTCATATGATGGTAATTTATATGCCATAAATCCT

GACGG
3903
3904
3905 GCA 000017185.1 ASM1718vl 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 ASM1722v1l genomic.fna(findCrispr) :
3941 START REPEAT

SPACER

3942 crispr 1

3943 1766460 CATTGATGGTATTTCCTGAAATT GTGCTATTATCCGCATACTTTTGGTATATTCCGCTTTCCGTT spacer
length: 42 repeater length: 23



3944

3945
3946
3947
3948
3949

3950

3951

3952

3953

3954
3955
3956
3957

3958

3959

3960
3961
3962
3963

3964
3965

3966

3967

3968

3969
3970
3971
3972

3973

3974
3975
3976
3977
3978

3979

3980
3981
3982
3983
3984

3985

1766526 CATTGATGGTATTTCCTGAAATT GTGTTGTTATTTGAAAATTTAACAGAGACCCCGTAATTCCCG spacer
length: 42 repeater length: 23
1766592 CATTGATGGTATTTCCTGAAATT GGAATTTTCAAACGGGAAGCTGGATAATAGCTACTCCAACAA

crispr 2

1262711 TCTATGCAATAAACCCCGACGGAACTGAAAAGTGG
AAATTTGGTACAAAAAAAGCAATAGCATCCGACTTTACGATTTTTGAAGACGTACTTTATGTAACGTCCCTCGATGGTTAT
spacer length: 81 repeater length: 35

1262828 TCTATGCAATAAACCCCGACGGAACTGAAAAGTGG
CGTTTTAAAACCAATAGGGCAATATATGCAACACCCATAGTTTCAGAAGATGGAACAATTTATGTTGGATCAAATGACAATTAT
spacer length: 84 repeater length: 35

1262948 TCTATGCAATAAACCCCGACGGAACTGAAAAGTGG
CGTTTTAAAACTAATGATACAATAACTTCTGCAGTATCCATTGGTAAAGATGGAACAATTTATTTTGGTTCAGATAAG
spacer length: 78 repeater length: 35

1263062 TCTATGCAATAAACCCCGACGGAACTGAAAAGTGG
AAATTTTATGCTGGATACTGGATTGTTACAAGGCCTGCAATTTCAGAAGATGGAACGATCTATGTAACGTCCCTCGATGGTTAT
spacer length: 84 repeater length: 35

1263182 TCTATGCAATAAACCCCGACGGAACTGAAAAGTGG
CTCTCCCAATATTAGTCACAGAATCTGGAATAACCAAACTCTTCAACTGATTATGTGAAAAAGCCCCTTCTCCAATACTGGTTA

crispr 3

1625525 GTTACCGAGTTAGGAATAACCAAACTCTTCAACTGGTTGT
TCGAGAAAGCACCTCTCCCAATATTAGTCACAGAATCTGGAATAACCAAACTCTTCAACTGATTATTTGAAAAAGCACCTCTCCCA
ATACT spacer length: 91 repeater length: 40

1625657 GTTACCGAGTTAGGAATAACCAAACTCTTCAACTGGTTGT
TCGAAAAACTTCCGTCACGTATGTTAATTACGGAATCTGGAATAACCACATTTGATAACACGTTGTATAAAAAAGCCCCTTCTCCA
ATACT spacer length: 91 repeater length: 40

1625789 GTTACCGAGTTAGGAATAACCAAACTCTTCAACTGGTTGT
GCTGGATAATAGCTACTCCAACAATAGATAAAAACGGAACAATCTATTTTGGGACAAGAAATGGAAAATTCTACGCATTATTTAAT
TAATA

GCA 000017625.1 ASM1762v1l genomic.fna(findCrispr) :

START REPEAT

SPACER

crispr 1

2066435 TCCGGAATCTTCAGCTCGTGAC ACACTCTTTAAAAAAAATCTTCAGCAGCTGAGTGACCGATT spacer
length: 41 repeater length: 22

2066499 TCCGGAATCTTCAGCTCGTGAC ACACTCTTTAAAAAAAATCCTCAGCTGCTGAGTGACCGATT spacer
length: 41 repeater length: 22

2066563 TCCGGAATCTTCAGCTCGTGAC
CCACTCTTTAAAAAAAATCCTCAGCAGCTGATTGACCAATTTTCCGGAATCTTCAGTTCGTGATCCACTCTTTAAAAAAAATCATC
AGCAGCTGAGTGACCGATT spacer length: 105 repeater length: 22

2066691 TCCGGAATCTTCAGCTCGTGAC
CTGCTGAGTGACCGATTTTCCGGAATCTTCAGCTCATGACACACTCTTTAAAAAAAATCATCAGCCGCTAAGTGACCGATTTTCCG
GAATCTTCAGCTCATGACA

crispr 2
602501 GGAGTAGCCGTAGCCGTGGTAGT TACTGCAGTAGTGGCGGTTGTAGT spacer length: 24 repeater

length: 23
602549 GGAGTAGCCGTAGCCGTGGTAGT TACTATAGTCGTGGCAGTCGTAGT spacer length: 24 repeater
length: 23

602597 GGAGTAGCCGTAGCCGTGGTAGT CGGCTGTAGTTGTAGTAGTAGCGG

crispr 3

408599 CATCATCATCATGCAGTCGCACATGGACTTCATCATGG
GTGCCATCATCTGCATCATGCCCATGGTTGCCATCTCCATGAACTGGTTCATGCACGTGG spacer length: 60
repeater length: 38

408698 CATCATCATCATGCAGTCGCACATGGACTTCATCATGG AGGAGTCCATGCTCTTTGGTTCCATGCACTCTG
spacer length: 33 repeater length: 38

408770 CATCATCATCATGCAGTCGCACATGGACTTCATCATGG TTTGCTTCCATGCACGTGGACATCATCATCATG

GCA 000017945.1 ASM1794v1l genomic.fna(findCrispr) :
START REPEAT

SPACER

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 ASM1830vl 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
4030
4031
4032
4033
4034
4035
4036
4037
4038
4039
4040
4041

4042
4043

4044

4045

4046
4047
4048
4049

4050
4051

4052

4053

4054

4055

4056

4057

4058

4059

4060

4061

4062

4063

4064

4065

4066

4067

1259075
length:
1259139
length:
1259207

crispr

1588905 GAAAATCCCAAGAGGGATTAGAAAG
45 repeater length:
GAAAATCCCAAGAGGGATTAGAAAG

spacer
1588976
length:
1589044
length:
1589112
spacer

crispr

TCCCAAAA GGGATTAGAAAGCAATATTATCATGGTTTATGCATAAAGTTACAGGTTCTAGAAA spacer

55 repeater length: 8

TCCCAAAA GGGATTAGAAAGGTAATTATATATATCACTTAACGTTACTTCGTTAAACGCGTAGGAAA spacer

59 repeater length: 8

TCCCAAAA AAAAGGGATTAGAAAGCTGATGTATCCATATTTCTGCAGAATAGAGTCCGGTATTTGAA

2
length:

42 repeater length: 25

GAAAATCCCAAGAGGGATTAGAAAG

42 repeater length: 25

GAAAATCCCAAGAGGGATTAGAAAG
45 repeater length:
1589183 GAAAATCCCAAGAGGGATTAGAAAG

length:

3

TTTACAAAATCCTCAAATCCCTCAAATTTTTCCATAGGGAATCAA
25
TAATTACAGCTGTGAACTCAGGAAACATAAAATATATATCAC spacer

GCTTATGATGATTGCCGTTGATGGTAAGACATAATTAATCAC spacer
TTATCACTACTCCAATGCAATGAACCCAGCAAGTCTTCATACTCA

25
TAACTTATGCTAGGTATTTCAATTACCCAATGGTCATGCCTATGT

232508 CTTTCTAATCCCTTTTGGGATTTTCTT

TCTCTCTCTTTCACACTACGTACATGGATACAGATATATCTTTCTAATCCCTTTTGGGATTTTCTAGTGACACGAAGTTCACTGTA
TTCGACATTAAGGTAGACTAT spacer length:

107 repeater length: 27

232643 CTTTCTAATCCCTTTTGGGATTTTCTT

GTTTGGTTGAGAATCTGCTCAATAGCGGAGTAAGCCGATCTTTCTAATCCCTTTTGGGATTTTCATGAAAAATTCATGTTAAATTA
ATTAGAAAAATCATGATTTTC spacer length:

107 repeater length: 27

232778 CTTTCTAATCCCTTTTGGGATTTTCTT

TGTATCCATATTTCTGCAGAATAGAGTCCGGTATTTGAAAATCCCAAAAGGGATTAGAAAGTTTCCTTGATTATTGACTTGACTAC

TTTCTCT

GTTTCCCCGAAAAT

GCA 000018365.1 ASM1836vl genomic.fna(findCrispr) :

START
SPACER
crispr
994525
length:
994590
length:
994655
length:
994722
length:
994790

GTAGAGTCTTATTGCAACACCGATGTTGTCAGCCTGTCGTTTTCATACACTTATAAA spacer length:

length:

REPEAT

1
TTTCAATTCTCTTAGAGTCTTATT
40 repeater length: 24
TTTCAATTCTCTTAGAGTCTTATT
40 repeater length: 24
TTTCAATTCTCTTAGAGTCTTATT
42 repeater length: 24
TTTCAATTCTCTTAGAGTCTTATT
43 repeater length: 24
TTTCAATTCTCTTAGAGTCTTATT

24

GCAACCTGTGGGTGGTTCCACCAGAGCTTTGCAACGATTA spacer
GCAACCCTTGAAATCCCGATAAGCGGGAGCTACGAGTTTC spacer
GCAACTTCTTGCCACGGTCGCCTACATCACAAGCTACGATGA spacer

GCAACGCTCAACATGGACGATGACATCATAGACAGGGTTGCAG spacer

57 repeater

994872 TTTCAATTCTCTTAGAGTCTTATT GCAACTGCACTCCTTTATCGCGGCCCGGAACGTGCGGAGGAGG spacer

length:
994940

GCAACTCGCTTCGACGGTGGCTTTTGTCTCCGGATTCATCATCGTTTCAATTCTCTTATTGAGACGAAGTTGGCAACTCCAACACA
93 repeater length:

TGCGCCC
995058
length:
995127
length:
995196
length:
995263
length:
995329
length:
995396
length:
995462
length:
995529
length:
995597
length:
995663
length:

43 repeater length: 24
TTTCAATTCTCTTAGAGTCTTATT

spacer length:
TTTCAATTCTCTTAGAGTCTTATT
44 repeater length: 24
TTTCAATTCTCTTAGAGTCTTATT
44 repeater length: 24
TTTCAATTCTCTTAGAGTCTTATT
42 repeater length: 24
TTTCAATTCTCTTAGAGTCTTATT
41 repeater length: 24
TTTCAATTCTCTTAGAGTCTTATT
42 repeater length: 24
TTTCAATTCTCTTAGAGTCTTATT
41 repeater length: 24
TTTCAATTCTCTTAGAGTCTTATT
42 repeater length: 24
TTTCAATTCTCTTAGAGTCTTATT
43 repeater length: 24
TTTCAATTCTCTTAGAGTCTTATT
41 repeater length: 24
TTTCAATTCTCTTAGAGTCTTATT
41 repeater length: 24

24
GCAACCAGATCGCCTGCTGGGTCTGGCTCATCTGGCCGTGCTCG spacer

GCAACCCGGCATCAGGGCTGACACCTACTCAACGACCCTCTATG spacer
GCAACAGGAGGAAGATGGCAAGTATCATGTTTATGATAAGAA spacer
GCAACACGAATCTATCAACCGAGTCAATGGCCCGAGTTCTA spacer
GCAACCCATTGGCCCCTCTTCAAACAACGTCAAGGTAAAATT spacer
GCAACCGGCGAGCTCGACCTCATACGTCACGACCACACCCT spacer
ACAACCTACCTCAAGCAGTAGGAACGTGTTGTTCCCGTCCGT spacer
GCAACCTACTGCTATGATAAACTCCACTGCTCTTTTTAGATGG spacer
GCAACATAAAGGGCTCGGGGAGGGTATTCTCCGAGACCCTT spacer

GCAACTCTCCCACTCAATCTTATCGATTATCCTATCAATGT spacer



4068

4069

4070

4071

4072

4073

4074

4075

4076

4077

4078

4079

4080

4081

4082

4083

4084

4085

4086

4087

4088

4089

4090

4091

4092

4093

4094

4095

4096

4097

4098

4099

4100

4101

4102

4103

4104
4105

995729

length:

995796

length:

995864

length:

995930

length:

995997

length:

996063

length:

996131

length:

996199

length:

996269

length:

996337

length:

996402

length:

996468

length:

996534

length:

996600

length:

996668

length:

996736

length:

996804

length:

996871

length:

996938

length:

997007

length:

997074

length:

997141

length:

997207

length:

997275

length:

997343

length:

997411

length:

997479

length:

997546

length:

997614

length:

997680

length:

997747

length:

997815

length:

997881

length:

997948

crispr
818816

TTTCAATTCTCTTAGAGTCTTATT
42 repeater length: 24
TTTCAATTCTCTTAGAGTCTTATT
43 repeater length: 24
TTTCAATTCTCTTAGAGTCTTATT
41 repeater length: 24
TTTCAATTCTCTTAGAGTCTTATT
42 repeater length: 24
TTTCAATTCTCTTAGAGTCTTATT
41 repeater length: 24
TTTCAATTCTCTTAGAGTCTTATT
43 repeater length: 24
TTTCAATTCTCTTAGAGTCTTATT
43 repeater length: 24
TTTCAATTCTCTTAGAGTCTTATT
45 repeater length: 24
TTTCAATTCTCTTAGAGTCTTATT
43 repeater length: 24
TTTCAATTCTCTTAGAGTCTTATT
40 repeater length: 24
TTTCAATTCTCTTAGAGTCTTATT
41 repeater length: 24
TTTCAATTCTCTTAGAGTCTTATT
41 repeater length: 24
TTTCAATTCTCTTAGAGTCTTATT
41 repeater length: 24
TTTCAATTCTCTTAGAGTCTTATT
43 repeater length: 24
TTTCAATTCTCTTAGAGTCTTATT
43 repeater length: 24
TTTCAATTCTCTTAGAGTCTTATT
43 repeater length: 24
TTTCAATTCTCTTAGAGTCTTATT
42 repeater length: 24
TTTCAATTCTCTTAGAGTCTTATT
42 repeater length: 24
TTTCAATTCTCTTAGAGTCTTATT
44 repeater length: 24
TTTCAATTCTCTTAGAGTCTTATT
42 repeater length: 24
TTTCAATTCTCTTAGAGTCTTATT
42 repeater length: 24
TTTCAATTCTCTTAGAGTCTTATT
41 repeater length: 24
TTTCAATTCTCTTAGAGTCTTATT
43 repeater length: 24
TTTCAATTCTCTTAGAGTCTTATT
43 repeater length: 24
TTTCAATTCTCTTAGAGTCTTATT
43 repeater length: 24
TTTCAATTCTCTTAGAGTCTTATT
43 repeater length: 24
TTTCAATTCTCTTAGAGTCTTATT
42 repeater length: 24
TTTCAATTCTCTTAGAGTCTTATT
43 repeater length: 24
TTTCAATTCTCTTAGAGTCTTATT
41 repeater length: 24
TTTCAATTCTCTTAGAGTCTTATT
42 repeater length: 24
TTTCAATTCTCTTAGAGTCTTATT
43 repeater length: 24
TTTCAATTCTCTTAGAGTCTTATT
41 repeater length: 24
TTTCAATTCTCTTAGAGTCTTATT
42 repeater length: 24
TTTCAATTCTCTTAGAGTCTTATT

2

GCAACTTTGGGCGACTCTGTTTGCTTTTGCGTTCTGGTATCT spacer
GCAACATAAAACGGCGGTTTCGATTACTTGTGTCTTGTTCTCT spacer
GCAACTTCGCGTTTGCGACCTGTTCAGGGGTGATGTTGCCC spacer
GCAACTTGCCGTGCCGGTGAGGGCTGCTGATGTTCAATACTA spacer
GCAACGGCAGCTGAGACGGGCGAGAGCGTTGTGTTCACTGT spacer
GCAACAAGCCGAATCACTTTTGTATTGAGCCCATATTTTATGA spacer
GCAACTGGCACCCTGCCAAGACTGCTGCGGCAAAGCTCTGGTT spacer
GCAACAAACAGAGCAGAGACTCTAAAGAGATGGGTGGGAATTAGT spacer
GCAACAAAGAGATAAAGCGCGTCGTCCGTGACGGTATTGCCAA spacer
GCAACCTTGACTTCCTTCTCGATCTTGAGGCTGTCCTTCT spacer
GCAACCCACGTCGCCCTGGTAGTAAAAATAGACGCTGACGT spacer
GCAACATGCAGTAGTGCTTAAACCAGCTCTTGATCTTCTTT spacer
GCAACGGAGACTATGAAACCCTCGAAGCCGATGTAAACTGT spacer
GCAACATGAGCATCAGCCACGGCTCAGTGCCCCTGCTCAGGAA spacer
GCAACATGAAGGCTCAGGCCGACGCGATAAGCCCTGAGAACAC spacer
GCAACTTCAGAAACCTTGCAATACTTATGATAGTACTGAACCT spacer
GCAACTCGGAACGGCCTTGCGGTAGATGATGTAACCAACGAG spacer
GCAACCTGCATACAACTCGCAAGAGACCTCGTTGAATATGGC spacer
GCAACCTATGGTCTTGGCCTGGCCGCTGAGCTGAGAGAAAACGA spacer
GCAACCTGAGCGTCAGGTTTCCACTCCAGGCCAGCATGATTT spacer
GCAACTCGGCTTCATGAAGTTCTTTTTCGGCAACATCCTTCT spacer
GCAACCTCACCGTCAGGCGTGACCAAAATGTGGAGCTCGTT spacer
GCAACGGTTGCCATCCTGCTGAATATCGCCGGCCTCAATCCTT spacer
GCAACATAAGCGTCCTGACGGCCTTATCAATGAAGTTGATGTG spacer
GCAACGGTGTGGATCATGTGAATCTCGTCCTGGGTCAGGACGG spacer
GCAACAAATCAAAGCTGCCCGTGTGCTGTACTCCGACATACTC spacer
GCAACCAACGCTTGGCATTGCCATAGCTCTTGTACTAGCCAT spacer
GCAACCCCCCTGACAACGAAGAATGAGCCTGCAATGTTACCAA spacer
GCAACAGTTATTAGTTTGGCCAAGCGCATCTTCCAAAACTC spacer
GCAACCTCAATCAGAGGCTCTGGCTGAGTTTCCTCAAATTCA spacer
GCAACGTGAGGATGGCAAAAAGGAAAACCTCTAAGAAAATCAA spacer
GCAACTGGCAAAGTGCCGAGGGCTGAACTCCGCGAAGCGAC spacer
GCAACTCCCGTTCACGAGCTGTTGGCCGGCCTGCGCAATCTG spacer

CGATGAAGGCGGACTGCTCGGGGTTTTCGCGAGGTAGTTTCA

GTTCCAGTAGGACAGAATTGTGTGGAAAG GCCCACGACTTTTTAGCGGCGACCGCCGCGAGTTCTTC spacer



4106

4107

4108

4109

4110

4111

4112

4113

4114

4115

4116

4117

4118

4119

4120

4121

4122

4123

4124

4125

4126

4127

4128

4129

4130

4131

4132

4133

4134

4135

4136

4137

4138

4139

4140

4141

4142

4143

4144

length:

818884

length:

818948

length:

819014

length:

819082

length:

819148

length:

819213

length:

819278

length:

819344

length:

819409

length:

819478

length:

819544

length:

819610

length:

819678

length:

819744

length:

819810

crispr
828166

length:

828231

length:

828297

crispr
728608

length:

728675

length:

728742

length:

728810

length:

728877

length:

728944

length:

729010

length:

729076

length:

729143

length:

729210

length:

729277

length:

729345

length:

729411

length:

729478

length:

729546

length:

38 repeater length: 29
GTTCCAGTAGGACAGAATTGTGTGGAAAG
34 repeater length: 29
GTTCCAGTAGGACAGAATTGTGTGGAAAG
36 repeater length: 29
GTTCCAGTAGGACAGAATTGTGTGGAAAG
38 repeater length: 29
GTTCCAGTAGGACAGAATTGTGTGGAAAG
36 repeater length: 29
GTTCCAGTAGGACAGAATTGTGTGGAAAG
35 repeater length: 29
GTTCCAGTAGGACAGAATTGTGTGGAAAG
35 repeater length: 29
GTTCCAGTAGGACAGAATTGTGTGGAAAG
36 repeater length: 29
GTTCCAGTAGGACAGAATTGTGTGGAAAG
35 repeater length: 29
GTTCCAGTAGGACAGAATTGTGTGGAAAG
39 repeater length: 29
GTTCCAGTAGGACAGAATTGTGTGGAAAG
36 repeater length: 29
GTTCCAGTAGGACAGAATTGTGTGGAAAG
36 repeater length: 29
GTTCCAGTAGGACAGAATTGTGTGGAAAG
38 repeater length: 29
GTTCCAGTAGGACAGAATTGTGTGGAAAG
36 repeater length: 29
GTTCCAGTAGGACAGAATTGTGTGGAAAG
36 repeater length: 29
GTTCCAGTAGGACAGAATTGTGTGGAAAG

3
GTTTCAGTAGGACAGAATTGTGTGGAAAC
35 repeater length: 29
GTTTCAGTAGGACAGAATTGTGTGGAAAC
36 repeater length: 29
GTTTCAGTAGGACAGAATTGTGTGGAAAC

4
GTTTCAATAAGACTCTAAGAGAATTGAAAG
36 repeater length: 30
GTTTCAATAAGACTCTAAGAGAATTGAAAG
36 repeater length: 30
GTTTCAATAAGACTCTAAGAGAATTGAAAG
37 repeater length: 30
GTTTCAATAAGACTCTAAGAGAATTGAAAG
36 repeater length: 30
GTTTCAATAAGACTCTAAGAGAATTGAAAG
36 repeater length: 30
GTTTCAATAAGACTCTAAGAGAATTGAAAG
35 repeater length: 30
GTTTCAATAAGACTCTAAGAGAATTGAAAG
35 repeater length: 30
GTTTCAATAAGACTCTAAGAGAATTGAAAG
36 repeater length: 30
GTTTCAATAAGACTCTAAGAGAATTGAAAG
36 repeater length: 30
GTTTCAATAAGACTCTAAGAGAATTGAAAG
36 repeater length: 30
GTTTCAATAAGACTCTAAGAGAATTGAAAG
37 repeater length: 30
GTTTCAATAAGACTCTAAGAGAATTGAAAG
35 repeater length: 30
GTTTCAATAAGACTCTAAGAGAATTGAAAG
36 repeater length: 30
GTTTCAATAAGACTCTAAGAGAATTGAAAG
37 repeater length: 30
GTTTCAATAAGACTCTAAGAGAATTGAAAG
37 repeater length: 30

GAGGGGCCGGGCCTCAAAATCCCCCAAAGTCCCC spacer
TGGCCCGAAACCCTTCCGGGAGAGTGAGGACCCTCG spacer
TGTGGGTTTCACCGGCGAGGAATCCGAGAGAGAATGTA spacer
ATGAAGAGGGAAGAGTTCATCAAAACCCTCCTTGAC spacer
TTGAGTTTTCCCGAGCTCGACGCGGTTATTACGCT spacer
TTGGTGGCCTTCTGGTTCATTGGGCGCTGACGAAC spacer
CCGTTTCCACCGAGACCGGCCATCCAACCGAACATT spacer
CTTAGGTCTCTGAAAAGACTCCTTTCGCTCTTATA spacer
ATCAGTCGCTCCGGTAAGCTGCTTGATTATTGTGTTGTC spacer
CTCGACCTTACCCCGCGTCCAGAACTGAATACAAAA spacer
CTCGCGAGGTAGTAGAACCCGCCTCTCGCCCTCTCG spacer
CACCCTGAAGGGGGAACAACTCACGGAGGAGCAATAGA spacer
CCTGGTAAACCTTCAACAAACTCATCAACGGCCTCC spacer
GTCAAACCACCCAAAATCGCTCTCATCTCCAACCGA spacer

ATGAAGGCGGACTGCTCGGGGTTTTCGCGAGGTAGT

TGTCCGGTGCCCGCCCAAACTGTGACATGGTGCTC spacer
TAATGCGGCGACCTCTAACCTAACGAAGCCCGGTGA spacer

CGGCTTTTTCCTTCTTCTGCCTAACAAAAGATTATG

GCCTTGGCGTGCTCGCCGCTCTGGGCTTCGTCGTTT spacer
GCCGGATTGAGAACTCCCCTCCCGGGTGGCTAATGG spacer
GAGGCCTAAAATATCAGCTCATAGACCCGGAGAACCT spacer
CTATTTTTACCTGCATCGGCTTCATTCCTGCCGGTA spacer
TTCGTCGAGAAGGGCCTCGAGCTTTCGCTTCATTTC spacer
TTATGAACGCTGCACCCAGGCCAGCCAGGAAATCA spacer
GCGTTTTTCATAGCACTATCACCGACTATTTATTG spacer
TCTTGGCAATGACTACTACGCTGGCCGCTCTGCGAG spacer
ATAGAAAACTTAGGGTTATCGGGTATGTGAGGGTTT spacer
TACCGCGGCCGAGGCCTTCGACGCGGCCCTCGCTAA spacer
ACTACAAGTTCTACATCGCGCCGAACCCTGGATACTT spacer
ACGAGCTGAACGTCCAGGTTCTCCAGGGCGACGCA spacer
AGTTGATGAACATCTTTGCTACATCATATTCGTTGA spacer
CCGTGCGTGGTGGACACGATTTCAGAGCTCCTCAACG spacer

AAGGCCCACCCAAGGACCCCAGCCCCGACCAGGAACG spacer



4145

4146

4147

4148

4149

4150

4151

4152

4153

4154

4155

4156

4157

4158

4159

4160

4161

4162

4163

4164

4165

4166

4167

4168

4169

4170

4171

4172

4173

4174

4175

4176

4177

4178

4179

4180

4181

4182

4183

4184

729614

length:

729680

length:

729747

length:

729815

length:

729881

length:

729948

length:

730016

length:

730083

crispr
294184

length:

294251

length:

294318

length:

294386

length:

294454

length:

294523

length:

294588

length:

294657

length:

294724

length:

294791

length:

294859

length:

294927

length:

294995

length:

295061

length:

295128

length:

295195

length:

295262

length:

295329

length:

295396

length:

295464

length:

295531

length:

295597

length:

295663

length:

295731

GTTTCAATAAGACTCTAAGAGAATTGAAAG
35 repeater length: 30
GTTTCAATAAGACTCTAAGAGAATTGAAAG
36 repeater length: 30
GTTTCAATAAGACTCTAAGAGAATTGAAAG
37 repeater length: 30
GTTTCAATAAGACTCTAAGAGAATTGAAAG
35 repeater length: 30
GTTTCAATAAGACTCTAAGAGAATTGAAAG
36 repeater length: 30
GTTTCAATAAGACTCTAAGAGAATTGAAAG
37 repeater length: 30
GTTTCAATAAGACTCTAAGAGAATTGAAAG
36 repeater length: 30
GTTTCAATAAGACTCTAAGAGAATTGAAAG

5
GTTTCAATTCTCCTAGAGTCTTATTGCAAC
36 repeater length: 30
GTTTCAATTCTCCTAGAGTCTTATTGCAAC
36 repeater length: 30
GTTTCAATTCTCCTAGAGTCTTATTGCAAC
37 repeater length: 30
GTTTCAATTCTCCTAGAGTCTTATTGCAAC
37 repeater length: 30
GTTTCAATTCTCCTAGAGTCTTATTGCAAC
38 repeater length: 30
GTTTCAATTCTCCTAGAGTCTTATTGCAAC
34 repeater length: 30
GTTTCAATTCTCCTAGAGTCTTATTGCAAC
38 repeater length: 30
GTTTCAATTCTCCTAGAGTCTTATTGCAAC
36 repeater length: 30
GTTTCAATTCTCCTAGAGTCTTATTGCAAC
36 repeater length: 30
GTTTCAATTCTCCTAGAGTCTTATTGCAAC
37 repeater length: 30
GTTTCAATTCTCCTAGAGTCTTATTGCAAC
37 repeater length: 30
GTTTCAATTCTCCTAGAGTCTTATTGCAAC
37 repeater length: 30
GTTTCAATTCTCCTAGAGTCTTATTGCAAC
35 repeater length: 30
GTTTCAATTCTCCTAGAGTCTTATTGCAAC
36 repeater length: 30
GTTTCAATTCTCCTAGAGTCTTATTGCAAC
36 repeater length: 30
GTTTCAATTCTCCTAGAGTCTTATTGCAAC
36 repeater length: 30
GTTTCAATTCTCCTAGAGTCTTATTGCAAC
36 repeater length: 30
GTTTCAATTCTCCTAGAGTCTTATTGCAAC
36 repeater length: 30
GTTTCAATTCTCCTAGAGTCTTATTGCAAC
37 repeater length: 30
GTTTCAATTCTCCTAGAGTCTTATTGCAAC
36 repeater length: 30
GTTTCAATTCTCCTAGAGTCTTATTGCAAC
35 repeater length: 30
GTTTCAATTCTCCTAGAGTCTTATTGCAAC
35 repeater length: 30
GTTTCAATTCTCCTAGAGTCTTATTGCAAC
37 repeater length: 30
GTTTCAATTCTCCTAGAGTCTTATTGCAAC

AACATAGCCAAACGTCCTTCCTCATCAACGACAGG spacer
ATGACTTCGCGGACATCAAGCTCAAAGAGCTTCATG spacer
TTCTACGAAGTCAATGTTCAGCTTCTTGTTCCTTGTC spacer
TCGGAGAAGAGCACGGTCAGCTTGGCGTAGAGGTA spacer
TCCACTCATCCGGCCACAGGCGCTCATTCTCTTTAA spacer
GTAATCAAGGCCCTTCCTGACCCATTCCTCCACTTCC spacer
ATCCTATCCGAGTTCGAGCCACTCAGATAAGTGCGG spacer

GGCTTTTACCCCCTTTTGCCTCAGAAAGAATTAAGA

AAGGCTACGAGGCAAAGTATAAAGTGGAAGTCAGTA spacer
CCAAACATTTCCATCCACCTCCATCTTTTTGCTTTT spacer
TTGAAGAGATAACTACAGACATGGAGATGTTAGGGGT spacer
ATATCGCCGCCCCATTCGACGACATAAGGGCGTATAA spacer
GAGGGAGAGCCATGAACACCTTCGGTCATTTTTTTGTG spacer
CCCGATGTCGGTCAGGTCAGCAGCCCCGATGTCG spacer
GCACTCGGTTGATGGATTCGCCGAGCTCATGGCCGACA spacer
CTTGGAAATCTCCATTATGGGTTGATTGTAGTATTC spacer

CCGTTCGTGGTGTTCTTGAAGAGGCCCTTAATGAGT spacer

TGAGGTCGAGCTCGCCGACGAGGCGGTCATTAAGTCT spacer
GCTACTACGACCGCAGGGATGGCTTTGCCGTGGAATT spacer
CGGGCCTCACCTCCATAGTACGCTTTTTCGATAGTTA spacer
GCGCTGGAAGCCGCCCGATACGTCTATGGCCCAAT spacer

AGTTCCTGCTCCCACTTCTTGAGCCGGGCCTCGCGC spacer

AGAACTCACCCGCGACCGCCTTCGGGTCCTTCCTCT spacer
ATGCTAGTATTCCTGCAAAGTTTATAAACACAGAAT spacer
CTGCTTATTGGGGCTGCTGGGGCTGCCCTGGTTCTA spacer
GGCCGGTAGTCTCCAGATCCAGGACTATCTCTCCCT spacer
CTGTCCAGCAGGTCTTTCACCGTACCCTGCACAAACA spacer
GCGAGATATGCCAGGACAAGGCCGAACGCAGCCGCG spacer
ACCCCTTCGTCGTCCTCGCTTTCGCTTTCGAGGGT spacer

AGGATGGCGTCGGAGTTTAAGGCGGTGGTGAGCCG spacer

GAGATGCTAAAGGGAAAGGCCCCTGAACTCGCCGCGA spacer

TAGAACCCGCCTCTCGCCCTCTCGAGTTCCAGTAGGA

GCA 000018465.1 AsSM1846vl genomic.fna(findCrispr) :

START
SPACER
crispr

REPEAT

1



4185

4186

4187
4188
4189
4190
4191

4192
4193
4194
4195

4196
4197

4198

4199

4200
4201
4202
4203

4204

4205
4206
4207

4208
4209

4210

4211

4212
4213
4214
4215

4216

4217

4218

4219

4220
4221
4222
4223

622310 GGAGAAAAAGGTCCAACTGG ATTAAAAGGCCCAATCGGTGAAAA spacer length: 24 repeater
length: 20

622355 GGAGAAAAAGGTCCAACTGG TCCTCCCGGCGACAAAGGATTATCTGGATTAAAAGGTCCTCCCGGTGAAAA
spacer length: 51 repeater length: 20

622427 GGAGAAAAAGGTCCAACTGG CAAGCAACGCAACATCAACTGTCATGAGAATACTTAACGCAACATCTGAAC

crispr 2

516581 TTTCTCTTTGTAGTCTTTCTA GCTGGTTTTCTCTTTACAGTCTTTTTCTTTGCAGCAGT spacer length:
38 repeater length: 21

516641 TTTCTCTTTGTAGTCTTTCTA ACTGGTTTTCTCTTTACAGTCTTTTTCTTTGCAGCAGT spacer length:
38 repeater length: 21

516701 TTTCTCTTTGTAGTCTTTCTA CCTGTACTATCAAGCAACGCAACATCAACTGTCATGAG

crispr 3

404330 CGATCACTGACACTGGAAACTCC
CTAGAATTTGATACTGCAGATGGATGGACACCAAATATTGTGCCTGTAGACACTGATACATTTGCAGTTGTGTATAATGGAACTGA
CAGTGATGGATTCGTTAAAACCTTAAATATTAGTGGAGTAGGT spacer length: 129 repeater length: 23
404483 CGATCACTGACACTGGAAACTCC
CTAGAATTTGATATCGCAGATGGGCTTTATCCTGATATTGTTGCAGTTGATTCAGATACATTTGCGATCGTATATACTGGAACAGA
TACTGATGGATTCATTAAAACCTTAAATATTAGTGGAGTAGGT spacer length: 129 repeater length: 23
404636 CGATCACTGACACTGGAAACTCC
ATGATGCACAGATAACTGGAATGTTTAACATCTCAGCAAACTCCACTCCTGTACTATCTGACAATGCTCAAGTCACTGGAATGTTC
ACCATCAACGCAAACTCCACTCCTGTACTATCTGACAATGCTC

crispr 4

623436 TTTTTAGCTGCAGTCTTTCTTTT
TGCTGCTTTTCTCTTTGGAGCGGCTTTGCGTTTTGCTGCTGCCTTTCTCTTTGGAGCTGC spacer length: 60
repeater length: 23

623520 TTTTTAGCTGCAGTCTTTCTTTT
TGCTGCTTTTCTCTTTGGAGCGGCTTTGCGTTTTGCTGCTGCCTTTCTCTTTGGAGCTGA spacer length: 60
repeater length: 23

623604 TTTTTAGCTGCAGTCTTTCTTTT
CAGATAACTGGAATGTTTAACATCTCAGCAAACTCCACTCCTGTACTATCTGACAATGCT

crispr 5

977672 ACCTGTTCTAGCTTGGATTGGTGTTGTTT
GGTTAGGGCATCAATTTCTGCTTGTTTTGATTCTAGTTGTTCTTTTTGTAAAGCCAGTTGAGACTCTAGTTTAGGGTAGGAAGTAG
GCTTGGATTTGATTTCTTCAAGTTTAGTTTGTTGGAACTCTATCTTATTTTGAAGTGCAATCTTTTCTGATTG spacer
length: 159 repeater length: 29

977861 ACCTGTTCTAGCTTGGATTGGTGTTGTTT
GGTGATAGTGTCAATTTCTGCTTGTTTTGATTCTAGTTGCTCTTTTTGTAAAGCCAGTTGAGATTCTAATTCAGGAGAAGGTGATT
TTGACTTGAGTTCTTCAAGCTCTGCTTTTTGGACTTCTAACAATTTCTGAAGTGTAGTCTTTTCTGACTG spacer

length: 156 repeater length: 29

978047 ACCTGTTCTAGCTTGGATTGGTGTTGTTT
CCACTCCTGTACTATCTGACAATGCTCAAGTCACTGGAATGTTCACCATCAACGCAAACTCCACTCCTGTACTATCTGACAATGCT
CAAGTCACTGGAATGTTCACCATCAACGCAAACTCCACTCCTGTACTATCTGACAATGCTCAAGTCACTG

crispr 6

1455526 CTGGTTTAGATTCTAACTCCTGGATTTGTTTCTCTAATTG
TTCAAATTGTTCAAATTGTTCAGGAGTAGCTTCTTCATCTTCTAGTTCTGGAGCTAAATCAAGTTCCTGTGGAAGTTCTTCTGCAG
ATTCTTTTGGTAATGAACCTCTAGGACTTGGAGGAGCTGGT spacer length: 127 repeater length: 40
1455694 CTGGTTTAGATTCTAACTCCTGGATTTGTTTCTCTAATTG
TTCTAATCTTGCTAATTGTTCAGGAGTAGCTTCCTCTTCTTCGGGT spacer length: 46 repeater length: 40
1455781 CTGGTTTAGATTCTAACTCCTGGATTTGTTTCTCTAATTG
TTCTAATCTTGCTAATTGTTCAGGAGTAGCTTCCTCTTCTTCGGGT spacer length: 46 repeater length: 40
1455868 CTGGTTTAGATTCTAACTCCTGGATTTGTTTCTCTAATTG
TTCTAATCTTGCTAATTGTTCAGGAGTAGCTTCCTCTTCTTCGGGTTCTGGAATTGGTTCGTCTGCAACTGGTTCTGGAGCTAAAT
CAAGTTCCTGTGGAAGTTCTTCTGCAGATTCTTTTGGTAATGAGCCTCTAGGACTTGGAGGAGCTGGT spacer length:
154 repeater length: 40

1456063 CTGGTTTAGATTCTAACTCCTGGATTTGTTTCTCTAATTG
CTATCTGATGATGCACAGATAACTGGAATGTTTAACATCTCAGCAAACTCCACTCCTGTACTATCTGACAATGCTCAAGTCACTGG
AATGTTCACCATCAACGCAAACTCCACTCCTGTACTATCTGACAATGCTCAAGTCACTGGAATGTTCA

crispr 7
1455957 GGAATTGGTTCGTCTGCAACTGGTTCTGGAGCTAAATCAA



4224

4225

4226

42277
4228
4229
4230

4231

4232

4233

4234
4235
4236
4237

4238

4239

4240

4241
4242
4243
4244

4245
4246

4247

4248
4249
4250
4251
4252

4253
4254
4255
4256
4257
4258

4259
4260

4261

4262

GTTCCTGTGGAAGTTCTTCTGCAGATTCTTTTGGTAATGAGCCTCTAGGACTTGGAGGAGCTGGTTCTGGTTTAGATTCTAACTCC
TGGATTTGTTTCTCTAATTGTTCTAATCTTGCTAATTGTTCAGGAGTAGCTTCCTCTTCTTCGGGTTC spacer length:
154 repeater length: 40

1456152 GGAATTGGTTCGTCTGCAACTGGTTCTGGAGCTAAATCAA
GTTCCTGTGGAAGTTCTTCTGCAGATTCTTTTGGTAATGAACCTCTAGGACTTGGAGGAGCTGGTTC spacer length:
67 repeater length: 40

1456260 GGAATTGGTTCGTCTGCAACTGGTTCTGGAGCTAAATCAA
GTTCCTGTGGAAGTTCTTCTGCAGATTCTTTTGGTAATGAACCTCTAGGACTTGGAGGAGCTGGTTC spacer length:
67 repeater length: 40

1456368 GGAATTGGTTCGTCTGCAACTGGTTCTGGAGCTAAATCAA
GCACAGATAACTGGAATGTTTAACATCTCAGCAAACTCCACTCCTGTACTATCTGACAATGCTCAAG

crispr 8

1455690 GGTTCTGGTTTAGATTCTAACTCCTGGATTTGTTTCTCTA
ATTGTTCTAATCTTGCTAATTGTTCAGGAGTAGCTTCCTCTTCTTC spacer length: 46 repeater length: 40
1455777 GGTTCTGGTTTAGATTCTAACTCCTGGATTTGTTTCTCTA
ATTGTTCTAATCTTGCTAATTGTTCAGGAGTAGCTTCCTCTTCTTC spacer length: 46 repeater length: 40
1455864 GGTTCTGGTTTAGATTCTAACTCCTGGATTTGTTTCTCTA
ATTGTTCTAATCTTGCTAATTGTTCAGGAGTAGCTTCCTCTTCTTCGGGTTCTGGAATTGGTTCGTCTGCAACTGGTTCTGGAGCT
AAATCAAGTTCCTGTGGAAGTTCTTCTGCAGATTCTTTTGGTAATGAGCCTCTAGGACTTGGAGGAGC spacer length:
154 repeater length: 40

1456059 GGTTCTGGTTTAGATTCTAACTCCTGGATTTGTTTCTCTA
GACAATGCTCAAGTCACTGGAATGTTCACCATCAACGCAAACTCCACTCCTGTACTATCTGACAATGCTCAAGTCACTGGAATGTT
CACCATCAACGCAAACTCCACTCCTGTACTATCTGACAATGCTCAAGTCACTGGAATGTTCACCATCA

crispr 9

407491 GTTCTATCTGATGATGCACAGATAACTGGAATGTTTAACA
TCTCAGCAAACTCTACTCCTGTACTATCAAGTAACGCAACATCAACTGTCATGAGAATACTTAACGCAACATCTGAACC
spacer length: 79 repeater length: 40

407611 GTTCTATCTGATGATGCACAGATAACTGGAATGTTTAACA
TCTCAGCAAACTCTACTCCTGTACTATCAAGCAACGCAACATCAACTGTCATGAGAATACTTAACGCAACATCTGAACC
spacer length: 79 repeater length: 40

407731 GTTCTATCTGATGATGCACAGATAACTGGAATGTTTAACA
TCTCAGCAAACTCTACTCCTGTACTATCAAGCAACGCAACATCAACTGTCATGAGAATACTTAACGCAACATCTGAACC
spacer length: 79 repeater length: 40

407851 GTTCTATCTGATGATGCACAGATAACTGGAATGTTTAACA
TAGATTCTAACTCCTGGATTTGTTTCTCTAATTGTTCTAATCTTGCTAATTGTTCAGGAGTAGCTTCCTCTTCTTCGGG

GCA 000018485.1 AsSM1848vl genomic.fna(findCrispr) :

START REPEAT

SPACER

crispr 1

485452 TTGAAGCGAGGTAGGGTAGCCAG
GCCTATCCCGCCGGGCTCATAACCCGGAGATCAGAAGTTCAAATCTTCTCCTCGCTACCATTTTTTAATTCGATTGTGAAAATAAA
AATTCGCGTTTTTAAAATTGTTTTATTTGTCTGAATTGTTAGTTTAGAGAAAGTGTA spacer length: 143
repeater length: 23

485619 TTGAAGCGAGGTAGGGTAGCCAG CAACCTTTTTTAGAAAAAGGTTGATCAAAAAAGTATCTGAAAAGCTAATTGT
spacer length: 52 repeater length: 23

485695 TTGAAGCGAGGTAGGGTAGCCAG TATCCCGCCGGGCTCATAACCCGGAGATCAGAAGTTCAAATCTTCTCCTCGC

crispr 2

214910 ATAATCAATTAAAAAGTGTGGTTATTCC TAACTCAATAACTAGTATTGGAAGAGGAACCTTCTCA spacer
length: 37 repeater length: 28

214976 ATAATCAATTAAAAAGTGTGGTTATTCC AGATTCTGTGAAAATTATTGAAGATGGGGCTTTTTCG spacer
length: 37 repeater length: 28

215042 ATAATCAATTAAAAAGTGTGGTTATTCC ACTCAATAACTAGTATTGGAAAAGGTGCTTTTTATAC

GCA 000019805.1 ASM1980vl genomic.fna(findCrispr) :

START REPEAT

SPACER

crispr 1

856227 GAATCTCAAG TTGAGGATTGAAAGCGATCAGCTTGACGATCGTGGAGTGTATTACCGACTTCTGCTCCTCG
spacer length: 61 repeater length: 10

856299 GAATCTCAAG TTGAGGATTGAAAGCGTAGTGGTAATCTCTAATCTCTCTAATGATGTCCTCATTCTCC spacer
length: 58 repeater length: 10

856368 GAATCTCAAG TTGAGGATTGAAAGCTTCATGACCGCATTAAATATATCGGGGTCTTGCATTGCTA spacer



4263

4264

4265

4266

4267

4268

4269

4270

4271

4272

4273

4274

4275

4276

4277

4278

4279

4280

4281

4282

4283

4284

4285

4286

4287

4288

4289

4290

4291

4292

4293

4294

4295

4296

4297

4298

4299

length:
856434

55 repeater length: 10

length: 54 repeater length: 10
856499
length: 55 repeater length: 10
856565
length: 58 repeater length: 10
856634
length: 57 repeater length: 10
856702
length: 54 repeater length: 10
856767

51 repeater length: 10

GAATCTCAAG TTGAGGATTGAAAGCCTCGAGGAAGGCGTGGGGATCCCTGGCCAGCAGCTCAGC spacer
GAATCTCAAG TTGAGGATTGAAAGTTTAACCGCAGAAACTTGTCGATAACTGAAAAAACGGGGTT spacer
GAATCTCAAG TTGAGGATTGAAAGTTGTACTCTTATAGAAACGTATTGTGGCCACCTTACGGCGGAGT spacer
GAATCTCAAG TTGAGGATTGAAAGCAGTCTCCGCGGATGCTTGTGCATCGTTCGGCGCCGACAACTC spacer
GAATCTCAAG TTGAGGATTGAAAGATCTTCACAGCGTAGTACACCTGCGTGTGGCTGAGGGAGA spacer

GAATCTCAAG TTGAGGATTGAAAGCGTCTAGGACGAGGGGCACTATCATTATGCGCCTGTC spacer length:

856829 GAATCTCAAG ATAGTAGAAACCTTATGACTTCTCTGTCCGCAACATCGAAGATTCGAGCCT

crispr 2

883097 GATTCTCAGATAGAGATTTGAAG
length: 42 repeater length: 23
883163 GATTCTCAGATAGAGATTTGAAG
length: 45 repeater length: 23
883232 GATTCTCAGATAGAGATTTGAAG
length: 42 repeater length: 23
883298 GATTCTCAGATAGAGATTTGAAG
length: 44 repeater length: 23
883366 GATTCTCAGATAGAGATTTGAAG
length: 45 repeater length: 23
883435 GATTCTCAGATAGAGATTTGAAG
length: 39 repeater length: 23
883498 GATTCTCAGATAGAGATTTGAAG
length: 45 repeater length: 23
883567 GATTCTCAGATAGAGATTTGAAG
spacer length:
883638 GATTCTCAGATAGAGATTTGAAG
length: 39 repeater length: 23
883701 GATTCTCAGATAGAGATTTGAAG
length: 46 repeater length: 23
883771 GATTCTCAGATAGAGATTTGAAG
length: 44 repeater length: 23
883839 GATTCTCAGATAGAGATTTGAAG
length: 44 repeater length: 23
883907 GATTCTCAGATAGAGATTTGAAG
length: 42 repeater length: 23
883973 GATTCTCAGATAGAGATTTGAAG
length: 45 repeater length: 23
884042 GATTCTCAGATAGAGATTTGAAG
spacer length:
884113 GATTCTCAGATAGAGATTTGAAG
length: 42 repeater length: 23
884179 GATTCTCAGATAGAGATTTGAAG
length: 39 repeater length: 23
884242 GATTCTCAGATAGAGATTTGAAG
length: 41 repeater length: 23
884307 GATTCTCAGATAGAGATTTGAAG
length: 44 repeater length: 23
884375 GATTCTCAGATAGAGATTTGAAG
38 repeater length: 23

884437 GATTCTCAGATAGAGATTTGAAG
length: 45 repeater length: 23
884506 GATTCTCAGATAGAGATTTGAAG
length: 43 repeater length: 23
884573 GATTCTCAGATAGAGATTTGAAG
repeater length: 23

884632 GATTCTCAGATAGAGATTTGAAG
length: 42 repeater length: 23
884698 GATTCTCAGATAGAGATTTGAAG
length: 46 repeater length: 23
884768 GATTCTCAGATAGAGATTTGAAG
length: 42 repeater length: 23
884834 GATTCTCAGATAGAGATTTGAAG
length: 45 repeater length: 23

TGCCCTTGGCCAGGTGGACGGCCCAACCCAAGACGAGTAGTG spacer
TGACGGCGGGGTCAACCGCCCGGGGATGTAGATTAGACGTGGCGA spacer
GCGAAACGGGGCGGCACTCGGCCGAGGACATACTCCGCGGAG spacer
GCCTCACAATTTCGGCCGCCTCTATACTTACACGCACACTTAAC spacer
GGTATTGGGTTATATATGGGCCGTCAAGTTTGGTGCTGTATTTGG spacer
GACGCCGGCCTGCCCGGGACGTATGCAATAGACTACTGG spacer
GCTTGGACGCGCAGAGGATCTACAGAAAGCTCCTCGAGTATGTCG spacer

GATCATTCCCGTACACAAGGTCGGACAGCTTCAGTTGCTGCCCACCG

47 repeater length: 23

GCTGTTTTCACAGCTGTGATTTCCGGCGTCCGAAGGGGG spacer
GTTGTAGTATATCGTGCCGGCCGACAGGCTGATTTGGGGCAGGGCC spacer
GATTAGGGCATCGCCAACATACTTGAACACCTCGCGGTATTTAG spacer
GGTAGAATACTACGTCGGTCGCGGGAGCTGTCGCTACGTTGATG spacer
GTGTAGTCGGTGTAGGAGCCGCATGCGGTGCCCTGTATGACA spacer
GTTTATTGTCTCCAGCCACGCGGCGTCTCTGTCACGCGTATTGAC spacer

GTCTATCGTTATGCCGTTTGCGTTATTGTAGTACAACAGAACGCCGG

47 repeater length: 23

GCGCCACACGACGCTTCAAGAGCTACTGAGAGCGCTCTACGC spacer
GATCCTCTGGCCAGGGATAAGCAGAAAAAGGGGGATTAC spacer
GCTTCGCGATCAGCTCCGCTATCGCCATTCTTATGATCTCT spacer
GAAACACGAAGAAAAAATACGAGGTCAACGAAAACGGTGAAATA spacer
GCGTCGCCCAGCTTGAACTTTCTGTTGCAGACGTCCAA spacer length:
GCTAACACTGACAGTGCCTGTCGACAGATCGCGCCTGATTGCGAC spacer
GGTTTAGACTGTAGAATTCCTTTCCGCATAGCTGGCATTGCAT spacer
GGCCAGTGAAGGTAATCTATTTGACATCAGATGGA spacer length: 35
GTCGGACATTGTGGCAATGTGGGTTCGTGGTATCATAAGCGA spacer
GCGACAAGGTCGCGTTGGCGGTATCACTATTTAAACCCACGCAACA spacer
GTTATATTGCGCCAGTTACTATTGGCGACAACTCTCCTCAAC spacer

GCTATCTTGGGTTTTACACGTGCGCCCGCGTTTGGATCCAATATG spacer



4300

4301

4302

4303

4304

4305

4306

4307

4308

4309

4310

4311

4312

4313

4314

4315

4316

4317

4318

4319

4320

4321

4322

4323

4324

4325

4326

4327

4328

4329

4330

4331

4332

4333

4334

4335

4336

4337

884903
length:
884966
length:
885032
length:
885097
length:
885163
length:
885232
length:
885296
length:
885365
length:
885432
length:
885500
length:
885569
length:
885637
length:
885707

crispr 3

1030559
length:
1030623
length:
1030688
length:
1030751

GATTCTCAGATAGAGATTTGAAG
39 repeater length: 23
GATTCTCAGATAGAGATTTGAAG
42 repeater length: 23
GATTCTCAGATAGAGATTTGAAG
41 repeater length: 23
GATTCTCAGATAGAGATTTGAAG
42 repeater length: 23
GATTCTCAGATAGAGATTTGAAG
45 repeater length: 23
GATTCTCAGATAGAGATTTGAAG
40 repeater length: 23
GATTCTCAGATAGAGATTTGAAG
45 repeater length: 23
GATTCTCAGATAGAGATTTGAAG
43 repeater length: 23
GATTCTCAGATAGAGATTTGAAG
44 repeater length: 23
GATTCTCAGATAGAGATTTGAAG
45 repeater length: 23
GATTCTCAGATAGAGATTTGAAG
44 repeater length: 23
GATTCTCAGATAGAGATTTGAAG
46 repeater length: 23
GATTCTCAGATAGAGATTTGAAG

GTCTTGGTACACGGCGGTGGCAGGCAGTACTACGCCTTC spacer
GATGATGGTCTCGCTCTTGGTGTACAGCCATATGACCAAGCC spacer
GGTGGCGAGCTCTCTGAGAAGTAGAACGCGGAGGTGGGTCA spacer
GACGTCGACGTATGCAAGCAGGTTGTAACCGCCTAACGAATC spacer
GCTAAACTTAAACGTGCTTGAGATCGTTGAGGTATGAGCTCGTGG spacer
GTAGTAGACGTGTGTCGCAATTAGGCTCTGCGTCGCGTTT spacer
GAGGAGGGATACAGACAGCTCATCCGGTACGTCGCAGAGAGGGAG spacer
GGCCATACTCCGTGGCCTGCATAGCCGTGAGGAGGGAGCTGGC spacer
GCATGATTGAGCGCAGCGAGAAGCTGTCCGACACCGCCGCCGLCC spacer
GCGCCTTGCTGAGGTCGTACCAGTGCATAAGGCGCTCTGCGAGGC spacer
GGTCGTCTACCCGCCGCCCGACAAATACATCGCCGTGATCGGCA spacer
GTTCTACGACTTTGCGGACAAGCAGACGGTGTATGAATACATGGAG spacer

ATGACTTCTCTGTCCGCAACATCGAAGATTCGAGCCTTTCCAGAAA

CTTTCAATCCTCTCTTTGAGATTC
39 repeater length: 24
CTTTCAATCCTCTCTTTGAGATTC
40 repeater length: 24
CTTTCAATCCTCTCTTTGAGATTC
38 repeater length: 24
CTTTCAATCCTCTCTTTGAGATTC

36 repeater length: 24

1030812
length:
1030877
length:
1030944
length:
1031012
length:
1031080
length:
1031149

spacer length:

CTTTCAATCCTCTCTTTGAGATTC
40 repeater length: 24
CTTTCAATCCTCTCTTTGAGATTC
42 repeater length: 24
CTTTCAATCCTCTCTTTGAGATTC
43 repeater length: 24
CTTTCAATCCTCTCTTTGAGATTC
43 repeater length: 24
CTTTCAATCCTCTCTTTGAGATTC
44 repeater length: 24
CTTTCAATCCTCTCTTTGAGATTC

GCTAGTCGTGTACGCCAGGGCGCGCAACTGCACCGTGGT spacer
CGGCGATGGATATGTCTATGTCAACGGCGTTAGGAGGGCT spacer
ATCCGTACTACTGGCAGAAGAACGCGTATGCGTTTGAG spacer
ACAGGGGCTTCTCTGCGCCCAGCTCAAGGGGAGTCT spacer length:
GCGTCGATGTCTGTATATGCATATATTTGTGCTGTAATAC spacer
GTATGGCCGCCCCGCCAGCACTGATCCTGCCGCCCCCAGGCT spacer
GGCTCATGAGGAGTGCGTAGAGCGTGCCAAGACGTGCTACATT spacer
GTGGATGGGGCCCTTAACAATTATTGCCCGATCTAGGTTGGTC spacer
TTACTGCAGAGGGCCAGCCAGGCCTACAGAACATACATCCGCCG spacer

GGCCCTACTAATAGCCGGGGCCCTGGCGGCATCTGGCGCCGGGGL

45 repeater length: 24

1031219 CTTTCAATCCTCTCTTTGAGATTC AGGGAGCTTGCGCAGTTGGTTGACAAGCTCGAGAATCTGAGACGT

spacer length:

45 repeater length: 24

1031289 CTTTCAATCCTCTCTTTGAGATTC AGATGGCGATAGTATAGTCGTGAAGCAGTTGCCAG spacer length:
35 repeater length: 24
1031349 CTTTCAATCCTCTCTTTGAGATTC CGGCATCTGCCACTGTATCAACCACCCCACTATCAAGTATACAGA

spacer length:

1031419
length:
1031483
length:
1031550
length:
1031617
length:
1031684

spacer length:

1031754
length:
1031822
length:
1031887
length:
1031950

CTTTCAATCCTCTCTTTGAGATTC
39 repeater length: 24
CTTTCAATCCTCTCTTTGAGATTC
42 repeater length: 24
CTTTCAATCCTCTCTTTGAGATTC
42 repeater length: 24
CTTTCAATCCTCTCTTTGAGATTC
42 repeater length: 24
CTTTCAATCCTCTCTTTGAGATTC

CTTTCAATCCTCTCTTTGAGATTC
43 repeater length: 24
CTTTCAATCCTCTCTTTGAGATTC
40 repeater length: 24
CTTTCAATCCTCTCTTTGAGATTC
38 repeater length: 24
CTTTCAATCCTCTCTTTGAGATTC

45 repeater length: 24

TACTATCACGCTCCACGCGATTCGTGGTTCTGGTATCCG spacer

AGCATGGTAGCGACAGCGCCAAGGTGGTGATGGAGACGTACG spacer
GCGTGGCTAACAGTAAGATTAGCGACTGGATTCACTTTTTTG spacer
TGAGGATGATCTGATTTGGGTTGGCGAGAAGTTCGGTCTGAA spacer

CGCACCGGCGTCGGCAACAAGTCGCTCCTGGTGAGGAGGGCCCTC

45 repeater length: 24

GACGAACTACTACGGGCTTAGGGCCGCAGATGCGGTGGTACTG spacer
GTTAGCGAGGAGGAGGTGGAGGACGAACTCTACGAGATTG spacer
GGACGGGGCCGGCCGTGGCGTGGATACGGGTGTGGTCT spacer

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 TGTTTTTAGATCTITTTGGGTTTTTAAGTTTTTTCGTGGTTTT

4375

4376



4377
4378

4379
4380
4381
4382
4383
4384
4385
4386

4387
4388

4389
4390
4391
4392
4393
4394
4395
4396
4397
4398
4399
4400

4401

4402

4403

4404

4405

4406

4407

4408

4409

4410

4411

4412

4413

4414

4415

4416

crispr 6

526440 GTTTCTACTATCTTTTGATTTCTGG
length: 43 repeater length: 25
526509 GTTTCTACTATCTTTTGATTTCTGG
length: 41 repeater length: 25
526576 GTTTCTACTATCTTTTGATTTCTGG
length: 44 repeater length: 25
526646 GTTTCTACTATCTTTTGATTTCTGG
length: 42 repeater length: 25
526714 GTTTCTACTATCTTTTGATTTCTGG

GCA 000020905.1 ASM2090v1l genomi
START REPEAT

SPACER

crispr 1

768270 GAAGCAATAATGAAGAATTGAAAG
length: 42 repeater length: 24
768337 GAAGCAATAATGAAGAATTGAAAG
length: 40 repeater length: 24
768402 GAAGCAATAATGAAGAATTGAAAG
length: 38 repeater length: 24
768465 GAAGCAATAATGAAGAATTGAAAG
length: 41 repeater length: 24
768531 GAAGCAATAATGAAGAATTGAAAG
length: 44 repeater length: 24
768600 GAAGCAATAATGAAGAATTGAAAG
length: 41 repeater length: 24
768666 GAAGCAATAATGAAGAATTGAAAG

crispr 2

752212 GAATACAATAGAAAGAATTGAAAG
length: 42 repeater length: 24
752279 GAATACAATAGAAAGAATTGAAAG
length: 39 repeater length: 24
752343 GAATACAATAGAAAGAATTGAAAG
length: 41 repeater length: 24
752409 GAATACAATAGAAAGAATTGAAAG
length: 40 repeater length: 24
752474 GAATACAATAGAAAGAATTGAAAG
TCAAATTTTGTCTCTATAAAAAGAATGAGGCG
length: 24

752552 GAATACAATAGAAAGAATTGAAAG
length: 43 repeater length: 24
752620 GAATACAATAGAAAGAATTGAAAG
36 repeater length: 24

752681 GAATACAATAGAAAGAATTGAAAG
length: 42 repeater length: 24
752748 GAATACAATAGAAAGAATTGAAAG
35 repeater length: 24

752808 GAATACAATAGAAAGAATTGAAAG
length: 41 repeater length: 24
752874 GAATACAATAGAAAGAATTGAAAG
length: 43 repeater length: 24
752942 GAATACAATAGAAAGAATTGAAAG
37 repeater length: 24

753004 GAATACAATAGAAAGAATTGAAAG
length: 42 repeater length: 24
753071 GAATACAATAGAAAGAATTGAAAG
length: 42 repeater length: 24
753138 GAATACAATAGAAAGAATTGAAAG
length: 39 repeater length: 24
753202 GAATACAATAGAAAGAATTGAAAG
length: 43 repeater length: 24
753270 GAATACAATAGAAAGAATTGAAAG
length: 45 repeater length: 24
753340 GAATACAATAGAAAGAATTGAAAG
length: 41 repeater length: 24
753406 GAATACAATAGAAAGAATTGAAAG
length: 41 repeater length: 24

AAAGCGTCCAGCGCAATAAGGAATCTTCTGCTAGACATAATAT spacer
GAGCGGGATCCTCATGTTAACGCCGAGTCGGGACGGCGAAT spacer
GCCGCGAGTGCGGCACCGGGCCCACGCTAAGAACTTCGCAAGCG spacer
ATAAGAAGTGCAACAAATGCGCTTTGAAGAGAGACTTTATTC spacer

GTGGATGGGGCCCTTAACAATTATTGCCCGATCTAGGTTGGT

c.fna(findCrispr) :

TTAATCTACTTCGTCCTCCCGCTGGCAATGCTGGTGAGAATA spacer
TAGATTTTATCCATGGGCCTTAAATCCAGTTGGCTGGGGC spacer
ACATATGCCCGGGGCGGGGGCCTGATTCATTTTGAAGA spacer
CATGTAATCACCCTCTATCATCACCAATAGAGGTTAATGAA spacer
CTGTAGTTGTTTCGGGTACGGCTTCAAACAGTCCACTAGTAGCG spacer
CAAGTCCGGCTTCGCGCCGATCTACGATGTCATAGGCAAGG spacer

AAAGAGTCTTCCTTTCCTAGCCATTCGACCAGCGAAGCAGT

GTCTCAGTAAATACTTCAATTGCTTCTTTTTCGTTATTGTCG spacer
TTTCATAAAACTCTCTCACTAGTCGACGCACCAATGCGG spacer
ATGATATAGTTGAATCCCAAACATGTTTTAACCGATATAGC spacer

TAGAGTGAGTTCATAAGTAGTTTGGCAAATTGTCTGGTTA spacer

TCTATGGAATAAAGAATGGGG spacer length: 53 repeater
TCAACCTTCTAAGGACGTCTATAACGTCCTTAGAGAGAGATAC spacer
TTTCCGATTTTCCTCACGAATATGAATTCGTCTTCA spacer length:
GCTGTTTCATCGTCTACGCTTATGGCTTTTATTATTCTCTTT spacer
TCTTGTATGCCTCTACAAGTAATCTCTCAGCTACA spacer length:
GCCCGTGTGAGAGGCCCCGTAGATATATAGCCAGTGTAGCC spacer
CACGTGTAATTATAAATGATTTACGCCGTTAAAGTTTTTTCAG spacer
AACAATAGCCGTCCAAGGGGTGTGCTGAATATACCCG spacer length:
TAAATAAAATCTAAACCGTATGAGGTGAGGTGTAAGTCTTGG spacer
TATCGTAATTATAGTTTAGATGCTTGATTACCTGGCGGATTA spacer
TTGTTATAACCCCCATCTCATACATACGTCTCAAATCCA spacer
ATTAATGCTGACACGTTGTAGCCTTGCTCTTTCAATTTCCTCA spacer
TCAGGGCGTTCCTCTACGCGTTTCTGCTGCAGGTAGCAACTGAGC spacer

CATAACCTAGACCTCTTGTACCAACGAACCTTACCTTTATT spacer

AGACGTGAAAAAAACGTTTTAAACTAGCTATCACTTACCTT spacer



4417

4418

4419

4420

4421

4422

4423

4424

4425

4426

4427

4428

4429

4430

4431

4432

4433

4434

4435

4436

4437

4438

4439

4440

4441

4442

4443

4444

4445

4446

4447

4448

4449

4450

4451

4452

753472

length:

753537

length:

753601

length:

753668

length:

753735

length:

753799

GAATACAATAGAAAGAATTGAAAG
40 repeater length: 24
GAATACAATAGAAAGAATTGAAAG
39 repeater length: 24
GAATACAATAGAAAGAATTGAAAG
42 repeater length: 24
GAATACAATAGAAAGAATTGAAAG
42 repeater length: 24
GAATACAATAGAAAGAATTGAAAG
39 repeater length: 24
GAATACAATAGAAAGAATTGAAAG

36 repeater length: 24

753860

length:

753925

length:

753993

length:

754061

length:

754127

length:

754194

length:

754262

length:

754330

length:

754398

length:

754465

length:

754535

length:

754598

length:

754664

length:

754730

length:

754795

length:

754859
spacer
754930

length:

754997

length:

755063

length:

755129

length:

755198

length:

755267

length:

755334

length:

755398

length:

755464

length:

755532

length:

755597

length:

755666

length:

755734

length:

755800

GAATACAATAGAAAGAATTGAAAG
40 repeater length: 24
GAATACAATAGAAAGAATTGAAAG
43 repeater length: 24
GAATACAATAGAAAGAATTGAAAG
43 repeater length: 24
GAATACAATAGAAAGAATTGAAAG
41 repeater length: 24
GAATACAATAGAAAGAATTGAAAG
42 repeater length: 24
GAATACAATAGAAAGAATTGAAAG
43 repeater length: 24
GAATACAATAGAAAGAATTGAAAG
43 repeater length: 24
GAATACAATAGAAAGAATTGAAAG
43 repeater length: 24
GAATACAATAGAAAGAATTGAAAG
42 repeater length: 24
GAATACAATAGAAAGAATTGAAAG
45 repeater length: 24
GAATACAATAGAAAGAATTGAAAG
38 repeater length: 24
GAATACAATAGAAAGAATTGAAAG
41 repeater length: 24
GAATACAATAGAAAGAATTGAAAG
41 repeater length: 24
GAATACAATAGAAAGAATTGAAAG
40 repeater length: 24
GAATACAATAGAAAGAATTGAAAG
39 repeater length: 24
GAATACAATAGAAAGAATTGAAAG
length:
GAATACAATAGAAAGAATTGAAAG
42 repeater length: 24
GAATACAATAGAAAGAATTGAAAG
41 repeater length: 24
GAATACAATAGAAAGAATTGAAAG
41 repeater length: 24
GAATACAATAGAAAGAATTGAAAG
44 repeater length: 24
GAATACAATAGAAAGAATTGAAAG
44 repeater length: 24
GAATACAATAGAAAGAATTGAAAG
42 repeater length: 24
GAATACAATAGAAAGAATTGAAAG
39 repeater length: 24
GAATACAATAGAAAGAATTGAAAG
41 repeater length: 24
GAATACAATAGAAAGAATTGAAAG
43 repeater length: 24
GAATACAATAGAAAGAATTGAAAG
40 repeater length: 24
GAATACAATAGAAAGAATTGAAAG
44 repeater length: 24
GAATACAATAGAAAGAATTGAAAG
43 repeater length: 24
GAATACAATAGAAAGAATTGAAAG
41 repeater length: 24
GAATACAATAGAAAGAATTGAAAG

TTAAACGCGTTACCACTCAATGCGTTCCCGTCAGAGTGGC spacer
CGCCTCCACGTTCATATCAACATTGTTGAACAGAGACTT spacer
AAATTTAATACACGCGTTTTATAGTAATCGCTCGCTTTTTTT spacer
CAGAATATTACAATTCACTTCTAGGTGAACGGGCGTGAGTAG spacer
CGATCACGACAACTGTCTATAACACTACTACTACCACCC spacer
TTATATCCGTAGTGAATATTCAAATGCATTGGCTTT spacer length:
TAGACCTGCCTCGAGACAGTTATAGTTGTATAGACCCTGC spacer
CTTATCCCATGAACGCATTTTACCTTACGCCCCTACGGTAAAG spacer
TTTGTCAGCTGTGTGATCACTTCTGTTTTGCTGTTGATTTTCG spacer
CTTCTGACTCGAGCTCGACTAACACGCTCTCACCTCGCTCT spacer
ATCTTAGATATGACGTAGTACCTGTCCTTCTCCATCGTGTAG spacer
ACTGCTTTCAACCCTCCCGTTAGGGTCTTTCACAGCTCTATAT spacer
TAGTATAGCGCCTTTCCTCAGGGCTACCAACTACCGCGTCCTC spacer
TATACTACTGGATGATTTGAGTTATGTACTCAATCCACGGAGT spacer
CTTAGTTGCACTATCTCATCATGATACCTGTCTACGTCTATC spacer
CTGTGCTACAAATCTCCCCAGGGCCTCGAGTTTCCTCAACTTGGG spacer
GAGGTTCACACTACCACCCTAGAAGGAGGCTATGTGTT spacer
ACTACCGCATATTAACGTCATTGACACAGCCCGAAATACGT spacer
AGGCAGACAGCGTGAGGCAGGCTAGCATGGAGGAGCTGAAG spacer
TACTCTTTCCCCGACACCTTCGACAACTCGCTAACACTCA spacer
TGAATACGAGGATCAGGATACCGGTGAGATACGTAGTGG spacer

AAGACTACATCGTCTGACCCACTCCACGCTTTCAACAGCCAAGTGA

46 repeater length: 24

CAAGACTATTGGCCTCGGCATGAACTTCTTCAATTCATCGTC spacer
CTATTGTGGGCGGGGTGATGTCCGCTACTTTAACTTCTTGA spacer
TTGAAGCGACCGTGGTGTCGGGCGTAGCTGCGAGCACAGTG spacer
GAGATAATAAAATGTTGGCATTTAGACTATCGCCTCGCTGAAAG spacer
TCGACCATCTCAAATGCTGTCACGGGTTTCCTGGACACGTTTAA spacer
CCAGCTATACCTAGCTTACCAAAGATGATTCGTGCTAATGGA spacer
ATGGTATATAATGATCGGACATCAATCGACCCGTCGAAT spacer
TGCTCTTTAATACGGCTGAGGGAGTTGATGCAAATAGCTCA spacer
CCAATGACGCTTGCCAGCGATCTACTCCTTGGGAATATCTGCA spacer
CTCTACCTTGACCAACAAACTCACCTAATATTCTAATAAT spacer
CAATGTACTTATCCACTCTCAAGCATTCAAGCGTCGCATCACTA spacer
TACTGTGCCACCCCCGCCTCCCCCAGTAGGCTCCCTGAGGTAT spacer
CAGGAACGGGGCTATGCTTTTCGCGTAGTGACAGATAAACA spacer

ATCACACGTTATTAAATCATACGCCTTAGCTATCCATGGTGTAT spacer



4453

4454

4455

4456

4457

4458

4459

4460

4461

4462

4463

4464

4465

4466

4467

4468

4469

4470

4471

4472

4473

4474

4475

4476

4477

4478

4479

4480

4481

4482

4483

4484

4485

4486

4487

4488
4489

length:

755869

length:

755935

length:

756000

length:

756068

length:

756134

length:

756198

length:

756263

length:

756329

length:

756395

length:

756463

length:

756528

length:

756592

length:

756660

length:

756724

length:

756790

length:

756857

length:

756922
spacer
756993
spacer
757064

length:

757129

length:

757193

length:

757257

length:

757325

length:

757390

length:

757456
spacer
757527

length:

757593

length:

757662

length:

757728

length:

757793

length:

757858

44 repeater length: 24
GAATACAATAGAAAGAATTGAAAG
41 repeater length: 24
GAATACAATAGAAAGAATTGAAAG
40 repeater length: 24
GAATACAATAGAAAGAATTGAAAG
43 repeater length: 24
GAATACAATAGAAAGAATTGAAAG
41 repeater length: 24
GAATACAATAGAAAGAATTGAAAG
39 repeater length: 24
GAATACAATAGAAAGAATTGAAAG
40 repeater length: 24
GAATACAATAGAAAGAATTGAAAG
41 repeater length: 24
GAATACAATAGAAAGAATTGAAAG
41 repeater length: 24
GAATACAATAGAAAGAATTGAAAG
43 repeater length: 24
GAATACAATAGAAAGAATTGAAAG
40 repeater length: 24
GAATACAATAGAAAGAATTGAAAG
39 repeater length: 24
GAATACAATAGAAAGAATTGAAAG
43 repeater length: 24
GAATACAATAGAAAGAATTGAAAG
39 repeater length: 24
GAATACAATAGAAAGAATTGAAAG
41 repeater length: 24
GAATACAATAGAAAGAATTGAAAG
42 repeater length: 24
GAATACAATAGAAAGAATTGAAAG
40 repeater length: 24
GAATACAATAGAAAGAATTGAAAG

TCTGACATATAGTGTTTTTGAAACAGGGGTGGTCGGGATGC spacer
AAATCACAGAAAGTGTTTGTCTCCGACTTGAGACAGGTAT spacer
TCCTTAGATACATGTACATACCCTTAGCAACTACTTCTAAGAT spacer
CGGTTACTGCCGTAGAAGTGATAAGAGCAAGAACATAGTTG spacer
GCTTAGACTTATCATCGATGAACGACAGATAAAACGCAC spacer
ACGCGACCTGGAGCGGCTGTAGAATACCGTGCTGTCTGAT spacer
TTGCAGTGTGGCGTATGTAGCACTTGACCTCGCTGGCTTCT spacer
CCGCTAGCTAGCCTCAATTTACAGAGGTGGCCCGCGGAGCC spacer
GTTGCCTCCGCCCGCTCACGGCTCATGCCCAGCGATGCGAGGT spacer
GAGTACTCAGCTGGAGTGTCAGCGCCACGTAAGGACTGGG spacer
CAGGACTTTCACCTGCAGTGTGTACACACATTTCATTGA spacer
ATCAAGATAGCCCATTTGAGAAAGTTTTTCCTTGAATGTCTCT spacer
ACACCAGCACCTGGCGGGGAAGAGGAGAAGGCCGAGCAG spacer
TTTTCTTAACTTCATCAGCAAATACATAGTCCTTGGGTGCA spacer
AATAATGTCTCCCGGTGATGGAAAATATTCGGTGACGGCTAG spacer
GAGCGGAGCCGACAAAGCAGTACCTAAGATGAGTGAATTC spacer
GACAGAGAAACTAAAAGAGATGAAGCTCGAGAAGGTGATCGCGTGG

GTAATTCCATATATCCGCTGGGTTTGTTGGTGTTATAGCAGTACTT

length: 46 repeater length: 24
GAATACAATAGAAAGAATTGAAAG
length: 46 repeater length: 24
GAATACAATAGAAAGAATTGAAAG

40 repeater length: 24
GAATACAATAGAAAGAATTGAAAG
39 repeater length: 24
GAATACAATAGAAAGAATTGAAAG
39 repeater length: 24
GAATACAATAGAAAGAATTGAAAG
43 repeater length: 24
GAATACAATAGAAAGAATTGAAAG
40 repeater length: 24
GAATACAATAGAAAGAATTGAAAG
41 repeater length: 24
GAATACAATAGAAAGAATTGAAAG
length:
GAATACAATAGAAAGAATTGAAAG
41 repeater length: 24
GAATACAATAGAAAGAATTGAAAG
44 repeater length: 24
GAATACAATAGAAAGAATTGAAAG
41 repeater length: 24
GAATACAATAGAAAGAATTGAAAG
40 repeater length: 24
GAATACAATAGAAAGAATTGAAAG
40 repeater length: 24
GAATACAATAGAAAGAATTGAAAG

TTTAAAATGGATACTAGCACGGGTATAATGGAGTTTATAA spacer
CAGGACTTTCACCTGCAGTGTGTACACACATTTCATTGA spacer
TAATGCTACTTTCACGTAGTACTTCTCGAACACTTCTTT spacer
AATATGACACTGCAATCGATTCGCGTGATGCACGTGCGCGGTG spacer
ATAACCCCGGTTAGTGTACCAGTTACACTATTCATCCACG spacer
CTGGTCAGACCGCAATGCTCTACGAGGAAGACAGTCGACTC spacer

GACAGAGAAACTAAAAGAGATGAAGCTCGAGAAGGTGATCACGTGG

46 repeater length: 24

ATAACATATGCGGAGGGGTTGTGACATGAACCTGCGCTACA spacer
AGGGATGGGTTGAGGGATGCAATCACGTGGTATGGTGCATGGTA spacer
CTCTTTATTGTAAAACTGTTTACGTAGCGTTTTTTACACCG spacer
ACTCGCATTGCTCATTAACATAGCTATTGGTATAACTCTG spacer
CGCAGGTCATCAACAACTATCCTTGATGGTTTCATGTTGC spacer

CCGGCTTCGCGCCGATCTACGATGTCATAGGCAAGGTGAA

GCA 000021965.1 ASM2196vl genomic.fna(findCrispr) :

START
SPACER
crispr

REPEAT

1

1392154 ATTGAACTTCTGGATCCGGT

GGTTATACGAGTCGACTACGTAGACGCTTCCTGTGTTGTCCACCGCGACACCAGATGGCCAGTGGACCTGCCCGTCTCCTGAGCCT
TCACTGCCCCATTTCATGAGGAATCCCCCGGACG spacer length:

120 repeater length: 20



4490

4491

4492
4493
4494
4495

4496

4497

4498
4499
4500
4501

4502

4503

4504
4505
4506
4507

4508

4509

4510

4511

4512
4513
4514
4515

4516

4517

4518

4519
4520
4521
4522

4523

1392295 ATTGAACTTCTGGATCCGGT
TGTTCTGCTTGTCGGTCACGTAGACATTGCCAGCACTATCCAGCGCGACACCAGATGGCTGGTTGAACTGCCCGTCTCCCGAACCA
ATACTGCCCCATTTCATGAGGAATCCCCCGGACG spacer length: 120 repeater length: 20

1392436 ATTGAACTTCTGGATCCGGT
CATGTTGATACTTATATAAGTTATTCTGAATTCCAAGGATCTGAACCGGAATTGCAGGAATTGGCCAGCATCATCTATCTTGAGGT
ATTTCTTACGCGCGATGATATCCTGATTCACACT

crispr 2

1732347 CAACGCGAGATACTTATGTTG
AACGCTGAGGCATATATACCTTAGTATCAATCGATTCATTGAAGCAAACGATACATGCGCTCTTCACAATCACTCGCATTCCATT
spacer length: 85 repeater length: 21

1732454 CAACGCGAGATACTTATGTTG
AACGCTCGGACATATATACTTTACTTCAAATCCCGATTCGTCGAATCGGAGTCTGAAGACGTCCTTCACAATCACTCGTGTCGACT
TC spacer length: 88 repeater length: 21

1732564 CAACGCGAGATACTTATGTTG
CGCTATCCAACGCCAGGGATGTAAAAAACCCGACCTGCCCCGCCGAATCCACCGTTTCGTTCTGCCAGGTCTGGGCGGAAACGGGT
CC

crispr 3

2755064 GGCAACGTCTACGTCGTCGACAC
CGGGAACAACCGGGTCCAGAAGTTCACATCGACCGGCACATTCATCACACAATGGGGCGGTGAAGGTTTCGGAGACGGGCAGTTCA
ACTTTCCTGGCGGCATCACCGCGGATAGCGC spacer length: 117 repeater length: 23

2755205 GGCAACGTCTACGTCGTCGACAC
GGAGAACGACCGGGTCCAGAAGTTCACATCGACCGGCGAATTCATCACGAAATGGGGCGGTGATGGTTCGGGAGTCGGGGAGTTCA
ACTACCCCTATGGTATCGCCGTGGACCGTGC spacer length: 117 repeater length: 23

2755346 GGCAACGTCTACGTCGTCGACAC
TACGCTGCTCAGTCCGGCCCTTGCCGGCCACCCGGAACTCGCGTTCATCAGCGTCCACGTAGCGCCGTTATCGATCGACCTCCATG
TATCATTCAAAATGGCTCTTGATTCATTACT

crispr 4

2356712 TAACTGATCCGGGGGTTGCCGGCGC
CGTCCAGCGCAAGGGATGTGCACTTCCCGACATACCCCTCTGAATCCACTGTTTCATTGTGCCAGCCCGAACCATCGTGCCACGCA
TACTTCAGGTCATCAGTCCCTTCGTATAA spacer length: 115 repeater length: 25

2356853 TAACTGATCCGGGGGTTGCCGGCGC
TGTCCAGCGCCAGAGAGGTGTACCACCCTACAGTTCCCTTTGAATCCACCGTTTCATTGTGCCAGCCAGAGTCATCGTGCCACGCA
TACTTCAGGTCGTTATTCGACAGATCGCT spacer length: 115 repeater length: 25

2356994 TAACTGATCCGGGGGTTGCCGGCGC
TATCCAACGCCAGGGACGTATATGCCCCGACATACCCCTCTGAATCCACCGTTTCGGTGTGCCAGCCAGAGTCATCGTGCCATGCA
TACTTCAGATCGTTATTCGACCAATCGCT spacer length: 115 repeater length: 25

2357135 TAACTGATCCGGGGGTTGCCGGCGC
TGTCAAGAGCAAGGGATGTGTACCACCCGACCCGCCCCTCAGAATCCACCGTTTCATTGTGCCAGCCCAAACCGTCGTGCCACGCA
TATTTCAGGTTGCCATCCGTATCATCGAA spacer length: 115 repeater length: 25

2357276 TAACTGATCCGGGGGTTGCCGGCGC
TCCAACGCCAGGGATGTAAAAAACCCGACCTGCCCCGCCGAATCCACCGTTTCGTTCTGCCAGGTCTGGGCGGAAACGGGTCCGAT
GCCAAGCGATACCAACAGCAGTGCCGCTG

crispr 5

2356853 TAACTGATCCGGGGGTTGCCGGCGCT
GTCCAGCGCCAGAGAGGTGTACCACCCTACAGTTCCCTTTGAATCCACCGTTTCATTGTGCCAGCCAGAGTCATCGTGCCACGCAT
ACTTCAGGTCGTTATTCGACAGATCGCT spacer length: 114 repeater length: 26

2356994 TAACTGATCCGGGGGTTGCCGGCGCT
ATCCAACGCCAGGGACGTATATGCCCCGACATACCCCTCTGAATCCACCGTTTCGGTGTGCCAGCCAGAGTCATCGTGCCATGCAT
ACTTCAGATCGTTATTCGACCAATCGCT spacer length: 114 repeater length: 26

2357135 TAACTGATCCGGGGGTTGCCGGCGCT
GTCAAGAGCAAGGGATGTGTACCACCCGACCCGCCCCTCAGAATCCACCGTTTCATTGTGCCAGCCCAAACCGTCGTGCCACGCAT
ATTTCAGGTTGCCATCCGTATCATCGAA spacer length: 114 repeater length: 26

2357276 TAACTGATCCGGGGGTTGCCGGCGCT
TACGCTGCTCAGTCCGGCCCTTGCCGGCCACCCGGAACTCGCGTTCATCAGCGTCCACGTAGCGCCGTTATCGATCGACCTCCATG
TATCATTCAAAATGGCTCTTGATTCATT

crispr 6

886871 GAGTACGATGCTTCCGTCCGGCATCGC
GACCGCTGTCTGGCAGTCCCGCTCAGACCATCCGGAGTTCGGGTTCATCAGCGTCCAGGTTTTGCCGTCATCAGTCGACCTCCACG
TATCATTTGTGAGATTCCCGCTCTCATCCCTACCGCCCG spacer length: 125 repeater length: 27

887024 GAGTACGATGCTTCCGTCCGGCATCGC
TACACTGCTGTGATAGAATCTTCCTGACCACCCGGAGTTCGCGTTCATCAGCGTCCATGTAGCGCCGTCATCGGTCGACCTCCATG
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4561
4562

4563

TGTCGTTCATATAGGTGGATTCATTACCACCGCCCA spacer length:

887174 GAGTACGATGCTTCCGTCCGGCATCGC

GCCAGGGATGTAAAAAACCCGACCTGCCCCGCCGAATCCACCGTTTCGTTCTGCCAGGTCTGGGCGGAAACGGGTCCGATGCCAAG

CGATACCAACAGCAGTGCCGCTGAAAGAATTGACAA

122 repeater length: 27

GCA 000022365.1 ASM2236vl genomic.fna(findCrispr) :

START
SPACER
crispr 1

REPEAT

208507 CAATT

CTCCTAGAGTCTTATTGCAACTACGCGCTACTACTGATGAGGAAGGTAGCAGAACTCCCTTTCAATTCTCTAGAGTCTTATTGCAA
CGGGAAATATACGTCGATATTGACGCTTATAGGGAAAGCCTT spacer length:

128 repeater length: 5

208641 CAATT CTCCTAGAGTCTTATTGCAACCTGGGTTGGCTGGTCTTCGGCATTGCCCTCATCGGCCTCTT spacer

length:

62 repeater length: 5

208709 CAATT CTCCTAGAGTCTTATTGCAACAGGCCGTCCCCGACGCATGCATGGCATCCGCCGGATCCCTT spacer

length:

62 repeater length: 5

208777 CAATT CTCCTAGAGTCTTATTGCAACCTTGTCCGTACTTCTTCGCGTAAATTCTGCTCGCCTTTTCTT spacer

length:

63 repeater length: 5

208846 CAATT TCTAGGAGAATTGAAAGCGGAACAATAATCGGCGAAAAACCACTTTATCTTATCGAGTTGCAA

crispr 2
1221278
length:
1221345
length:
1221411
length:
1221478
length:
1221545
length:
1221612
length:
1221680
length:
1221747
spacer 1
1221818
length:
1221885
length:
1221950
length:
1222017
length:
1222084
length:
1222152
length:
1222220
length:
1222286
length:
1222352
length:
1222419
length:
1222487
length:
1222553
length:
1222620

crispr 3

GTTGCAATAAGACTCTAGGAGAATTGAAAG
36 repeater length: 30
GTTGCAATAAGACTCTAGGAGAATTGAAAG
35 repeater length: 30
GTTGCAATAAGACTCTAGGAGAATTGAAAG
36 repeater length: 30
GTTGCAATAAGACTCTAGGAGAATTGAAAG
36 repeater length: 30
GTTGCAATAAGACTCTAGGAGAATTGAAAG
36 repeater length: 30
GTTGCAATAAGACTCTAGGAGAATTGAAAG
37 repeater length: 30
GTTGCAATAAGACTCTAGGAGAATTGAAAG
36 repeater length: 30
GTTGCAATAAGACTCTAGGAGAATTGAAAG
ength: 40 repeater length: 30
GTTGCAATAAGACTCTAGGAGAATTGAAAG
36 repeater length: 30
GTTGCAATAAGACTCTAGGAGAATTGAAAG
34 repeater length: 30
GTTGCAATAAGACTCTAGGAGAATTGAAAG
36 repeater length: 30
GTTGCAATAAGACTCTAGGAGAATTGAAAG
36 repeater length: 30
GTTGCAATAAGACTCTAGGAGAATTGAAAG
37 repeater length: 30
GTTGCAATAAGACTCTAGGAGAATTGAAAG
37 repeater length: 30
GTTGCAATAAGACTCTAGGAGAATTGAAAG
35 repeater length: 30
GTTGCAATAAGACTCTAGGAGAATTGAAAG
35 repeater length: 30
GTTGCAATAAGACTCTAGGAGAATTGAAAG
36 repeater length: 30
GTTGCAATAAGACTCTAGGAGAATTGAAAG
37 repeater length: 30
GTTGCAATAAGACTCTAGGAGAATTGAAAG
35 repeater length: 30
GTTGCAATAAGACTCTAGGAGAATTGAAAG
36 repeater length: 30
GTTGCAATAAGACTCTAGGAGAATTGAAAG

GGAGATTGGTCAACTCTGGCTTGACTGGAGGGCTGG spacer
CGCGTAAATGAGGGCCGGGTAATTCGCGAGATAAG spacer
ATACTCAAAGCCGGCCCCAACAGCCCCAAAATAATC spacer
CTGGATCTCCCACACGGCCTGGGCCTTCTCAACCTG spacer
TAGTTCTTAACGAAACTCCGCACCCTCCTCCTAACT spacer
TTGGGGTGCTCTACCTCGCTAGGACTGGCAAAAAGAG spacer
CTCATTGAATCCCTCTCAACCTCAAGGTACTCCTTC spacer
GACTTTGGTCGGGGCCCGCAAAGAGTATCCGAACCTCTCA
TTAAGTGTTCATGAATTGATACTGGAAGTCGAAACA spacer
AAGCGTTGTTATTTGCCTCATGCCGATCCCCCCA spacer
TTTGTCGGGGACTACTTCGTAATGGCACACAACGGC spacer
AACTCGTAACTGAAGATGTTATAGTTGCTTCTATCG spacer
GAGTTGGTCGTGTGGGTTGGGGTTATCAGTGCATGCT spacer
TTCTTCTATGACGTATTTATTGATTTTACTGATTATT spacer
GAGCGAGGTTGGGCATCTCCTCAGCGACGGGAGTG spacer
AAGAGTGCACAAAAGAATACATTTCAACTAAAGAA spacer
AACAAAAAACGTGTTTGACTTCCCGGCCTTTACTTT spacer
CCTAATGGCCCCGGTGGTCGGGGCCGCCGACCAAAGC spacer
ACGGGAGCACGGCGGAGATCGAGTACACGGTCAAG spacer
GGTTGAACGTCACGAACTGGCTCAGGCCTTCGTACA spacer

CAATAATCGGCGAAAAACCACTTTATCTTATCGAGT

752911 ACGCGGTTGCCATCGCTGACAACGGGGACATTATTGT
TACGGGTTCTCCTTTCACGATACGGCTTGATGCTAACGGAAACGTGATCTGGACAAAAGACGTGGGCGGT spacer

length:

70 repeater length: 37

753019 ACGCGGTTGCCATCGCTGACAACGGGGACATTATTGT
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AGCAGGCAGTTATGGTGACGACGTTTGGGTTCTCAGATTGGATGAGAATGGGAACGTGAAATGGCAAAAAACCTACGGCGGGAGCA

ATTGGGATGAGGCT spacer length:

100 repeater length: 37

753157 ACGCGGTTGCCATCGCTGACAACGGGGACATTATTGT
GTTCACATCTTCTATTTGGGTTTCCTTTCAATTCTCCTAGAGTCTTATTGCAACAGGGCGCGAAATTTGCCCTTTCGCCCAACGAA

GAAATAAGAACGTC

GCA 000022385.1 ASM2238vl genomic.fna(findCrispr) :

START
SPACER
crispr 1
619238 CTTTCAATTCTATAGTAGATTAAC
length: 38 repeater length: 24
619301 CTTTCAATTCTATAGTAGATTAAC
length: 38 repeater length: 24
619364 CTTTCAATTCTATAGTAGATTAAC
length: 39 repeater length: 24
619428 CTTTCAATTCTATAGTAGATTAAC
37 repeater length: 24

619490 CTTTCAATTCTATAGTAGATTAAC
length: 43 repeater length: 24
619558 CTTTCAATTCTATAGTAGATTAAC

REPEAT

AAGTGAGGAAAAGAACCTTTCAAATCTCCTATCGGTGT spacer
TCATTACACCAGTATATTCACCATCACTGTCACCTATC spacer
TCGATAATAATCCACTTTCTAATTCTCAACAATTATATT spacer
TCAGTAAATGAACAAGTTTCAGCGGTCTTGTCTGAAT spacer length:

TTCTTTTTCTTTTTTTGAGAAGCCGTTAAAGAAAGTTAAGCTA spacer

ATAAACTATATCCTATTATAACAAGCAAAAACCTTACCATCTTTCAATTCTATAGTAGATCAACTACGTGTTCATACATGTTGATG

GAATTGCTCCAGTTGCAG spacer length:

619687 CTTTCAATTCTATAGTAGATTAAC
35 repeater length: 24

619747 CTTTCAATTCTATAGTAGATTAAC
length: 39 repeater length: 24
619811 CTTTCAATTCTATAGTAGATTAAC
length: 39 repeater length: 24
619875 CTTTCAATTCTATAGTAGATTAAC
length: 41 repeater length: 24
619941 CTTTCAATTCTATAGTAGATTAAC
37 repeater length: 24

620003 CTTTCAATTCTATAGTAGATTAAC
length: 40 repeater length: 24
620068 CTTTCAATTCTATAGTAGATTAAC
length: 42 repeater length: 24
620135 CTTTCAATTCTATAGTAGATTAAC
length: 39 repeater length: 24
620199 CTTTCAATTCTATAGTAGATTAAC
length: 39 repeater length: 24
620263 CTTTCAATTCTATAGTAGATTAAC

104 repeater length: 24
TCTTGAAGACTTGGCAAAGAAAGGGTTCTTAAGCT spacer length:

ATGATTCGCTTAACGATTTTATGAACAGAGTATTATGGT spacer
GCTGTTTGAGAGAAGAAATAAATAAAAAACGGGTTAGCT spacer
ACTGCTTTTGCTTTTTCTTGGTGAGAAGTACAGATGCTCAT spacer
TTGTGACAACCTTTTAGGTACTACCGTACGCCAGGCT spacer length:
AAAGGGGGGCAAAAATCAGGATTAGAGTCTTTTTTAGATC spacer
GGGCATAAGAAGCTGGACAGGATAATACAGTATACGCAAGTC spacer
ATAGTGTGTTAAAAATCAGCTATCTAAGCGGATATATAA spacer

AGCTAGCCGGTACATTGAAAGTAGGAATCTCGATTACTT spacer

AACGCTATGATCACTAGTGCTATAACTATCCAAACCCATACCTTTCAATTCTATAGTAGATTAGCTTTGTTAAACCAGTATTTAAA

CTTTTTCCCTAACTAGC spacer length:

620391
length:
620459
length:
620524
length:
620589
length:
620654
length:
620718
length:
620782
length:
620846
length:
620910
length:
620977
length:
621043
length:
621107
length:
621175
length:

CTTTCAATTCTATAGTAGATTAAC
43 repeater length: 24
CTTTCAATTCTATAGTAGATTAAC
40 repeater length: 24
CTTTCAATTCTATAGTAGATTAAC
40 repeater length: 24
CTTTCAATTCTATAGTAGATTAAC
40 repeater length: 24
CTTTCAATTCTATAGTAGATTAAC
39 repeater length: 24
CTTTCAATTCTATAGTAGATTAAC
39 repeater length: 24
CTTTCAATTCTATAGTAGATTAAC
39 repeater length: 24
CTTTCAATTCTATAGTAGATTAAC
39 repeater length: 24
CTTTCAATTCTATAGTAGATTAAC
42 repeater length: 24
CTTTCAATTCTATAGTAGATTAAC
41 repeater length: 24
CTTTCAATTCTATAGTAGATTAAC
39 repeater length: 24
CTTTCAATTCTATAGTAGATTAAC
43 repeater length: 24
CTTTCAATTCTATAGTAGATTAAC
38 repeater length: 24

103 repeater length: 24
CCCAGTATTGCCAAAGGTTTTTGTCGATGCCTATACATATGTA spacer

ATAGGCGTATTAAGCTCTAGCAACCTCTGGAGCTCATCAG spacer
CAGCCTTAATGTTTAAAAATAAAAATCTCGTTGGAGCAAA spacer
GAGGTCGACTTGGATACGATACAAAATGCACAAAGACTGA spacer
GTGTTATTACAAGGTACTATACAAAACACAAATACGTCA spacer
AAAAAGCTTATCAAGAAATTGTTAAAAATGTAAATTTAT spacer
ATGGCAAGTCTTAAGGAAATATTAGATCAATTGGAAAAA spacer
TCGAAACGATAATTAGGAGAAGAGTTACTATACTAACAT spacer
GGAAAACTTCGACACTTTATATGTGTTTAGTTTTTCTTCTGG spacer
TGAAAGGAACTTAGAAAAAATATTGAAGAGATATTCGTCTA spacer
AAATTGATTCATGTCAAACGGTGGTGTGGCATTTATCTG spacer
TAGGTTAAGTTGTCCTTACTCGTCACATTGGTCTAAGAAGAAT spacer

CGTTATAGAGTATCTGCCAGCCGTATTCCGATACCCCA spacer
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621238 CTTTCAATTCTATAGTAGATTAAC
length: 43 repeater length: 24
621306 CTTTCAATTCTATAGTAGATTAAC
length: 40 repeater length: 24
621371 CTTTCAATTCTATAGTAGATTAAC
length: 41 repeater length: 24
621437 CTTTCAATTCTATAGTAGATTAAC
37 repeater length: 24

621499 CTTTCAATTCTATAGTAGATTAAC
length: 39 repeater length: 24
621563 CTTTCAATTCTATAGTAGATTAAC
length: 41 repeater length: 24
621629 CTTTCAATTCTATAGTAGATTAAC
length: 40 repeater length: 24
621694 CTTTCAATTCTATAGTAGATTAAC
length: 39 repeater length: 24
621758 CTTTCAATTCTATAGTAGATTAAC
length: 43 repeater length: 24
621826 CTTTCAATTCTATAGTAGATTAAC
length: 39 repeater length: 24
621890 CTTTCAATTCTATAGTAGATTAAC
length: 39 repeater length: 24
621954 CTTTCAATTCTATAGTAGATTAAC
length: 40 repeater length: 24
622019 CTTTCAATTCTATAGTAGATTAAC
35 repeater length: 24

622079 CTTTCAATTCTATAGTAGATTAAC
length: 39 repeater length: 24
622143 CTTTCAATTCTATAGTAGATTAAC
length: 39 repeater length: 24
622207 CTTTCAATTCTATAGTAGATTAAC
length: 41 repeater length: 24
622273 CTTTCAATTCTATAGTAGATTAAC
length: 38 repeater length: 24
622336 CTTTCAATTCTATAGTAGATTAAC
length: 39 repeater length: 24
622400 CTTTCAATTCTATAGTAGATTAAC
length: 40 repeater length: 24
622465 CTTTCAATTCTATAGTAGATTAAC
length: 39 repeater length: 24
622529 CTTTCAATTCTATAGTAGATTAAC
length: 38 repeater length: 24
622592 CTTTCAATTCTATAGTAGATTAAC

ATGTCGTTAACCGCCCTAGTCAAGGTGCCGGTCAACTGATCTTTCAATTCTATACTAGATTAACCCCAGGTCGGCTCCAGTACTTC
CCCTTGCGTATAAATTG spacer length:

622720
length:
622786
length:
622853
length:
622916
length:
622980
length:
623044
length:
623109
length:
623174
length:
623237
length:
623301
length:
623365
length:
623428
length:
623492
length:

CTTTCAATTCTATAGTAGATTAAC
41 repeater length: 24
CTTTCAATTCTATAGTAGATTAAC
42 repeater length: 24
CTTTCAATTCTATAGTAGATTAAC
38 repeater length: 24
CTTTCAATTCTATAGTAGATTAAC
39 repeater length: 24
CTTTCAATTCTATAGTAGATTAAC
39 repeater length: 24
CTTTCAATTCTATAGTAGATTAAC
40 repeater length: 24
CTTTCAATTCTATAGTAGATTAAC
40 repeater length: 24
CTTTCAATTCTATAGTAGATTAAC
38 repeater length: 24
CTTTCAATTCTATAGTAGATTAAC
39 repeater length: 24
CTTTCAATTCTATAGTAGATTAAC
39 repeater length: 24
CTTTCAATTCTATAGTAGATTAAC
38 repeater length: 24
CTTTCAATTCTATAGTAGATTAAC
39 repeater length: 24
CTTTCAATTCTATAGTAGATTAAC
39 repeater length: 24

ATTATGATGAGTATAAAAGCAGAATCGAACAGAATTATAATTT spacer
AAAAGAAATTTCATAAAGCCTTTTTATGGTGATACAAAGG spacer

TTCAATTTAGGCTATTCAAATCATTTTTGTGTAAATATAGA spacer

CTGTTTCTTTTTCTCTTTCCCATCACAAAAAATTGTA spacer length:

GTATTTCACGGGATAAATTTTGAAATCGTGAAAAAAGCA spacer
CCATATGAAAGGACTTCTCATAAATGGAAAAATACTTAATC spacer
TAAAGAAAACTTTAAATATGAGAGTTGGCATAGATAAAAT spacer
TTAATGAGGGGAAAAGAGTGGTGGATCATTATTATATTA spacer
GAGATAAAGAAACAACTCAAAATGAAAAAAGAAGAGTTTTAAA spacer
GTCTTTTTCCATCTTCTGTTATGATATCTATTCGATCAG spacer
GCTAATAGTTTTTAATTCTATTAGGTCATTATTGCATAT spacer
CCCGTGAACTTAGGAAATGCAGAGGCTGAGCTTAGAAAAA spacer
TTCCTTCCACGCCCCTACAAGAAGGATGAGTTTTT spacer length:
ACTAAATAATTGGTATAGCGTGGTGTACACGTATAAGTA spacer
AATTGGCTCAGAATTCCCAATAAAATTACGAAGTGGAAT spacer
ATTTGTTGATTTGCAGTTGCAATAAATCCAGCGATATAAAT spacer
CTGAGTTTGATGAAGGAATTAATGAAGAAGAAAGAGAA spacer
CACAGACTTTCATGGTGTAGAAGTCATCCTGATAAATGT spacer
ATGTATGTATCAGTCACGTATTCAATTTCCTTCCTTGGTT spacer
TCGTACATTCCTTTCCTATATGCCATCCAGAAATTACCA spacer

AATTAAAGTATTAATGAAGATGAAACTTAAGAACCATA spacer

103 repeater length: 24
ATTAGACGCGGTGCCTTATCCGCGGGTAAGTTTGTATTTAG spacer

ATTCAAACATCTGCTTGAGTACATCAAACGTTACGATGAGAA spacer
CCGTAGCTGTGTTCAGCTTTGCGTTATCCAAACTGTTC spacer
ATTTTTGCCCGCTCCTCCTCCTATCGGCATACCCTGACT spacer
TGTAAAGTCGGTGTTATACAATATTCTTTCTCAAAAATT spacer
ACAAGTTTGATACATTGTTTTTGGTCATCAATTTCAACAT spacer
AATCCGCCATGTCGTGTGTGTGATCGAATGGGAACATGTC spacer
TCGCTATCTTTGTGTACATGGCTTTCTTTGCTAACTCG spacer
AACTACGGTATTAGTAAATTAAGGGAAGGTGAAGAGGAA spacer
TATAAAACATAATAATTAGATCTGCTTGTTTGTAGACAA spacer
AAGAAACTTAGTGACATGATCAATTATCACAGTATAAA spacer
GCTTAGTTATGAAACCTGCGAGAACATTGGAGATGTTAA spacer

TCGATTAGTTTGTCGATACAGTCCTGCAGTACGGGGGAA spacer
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623556 CTTTCAATTCTATAGTAGATTAAC
length: 39 repeater length: 24
623620 CTTTCAATTCTATAGTAGATTAAC
length: 41 repeater length: 24
623686 CTTTCAATTCTATAGTAGATTAAC
37 repeater length: 24

623748 CTTTCAATTCTATAGTAGATTAAC
length: 39 repeater length: 24
623812 CTTTCAATTCTATAGTAGATTAAC
length: 40 repeater length: 24
623877 CTTTCAATTCTATAGTAGATTAAC
length: 39 repeater length: 24
623941 CTTTCAATTCTATAGTAGATTAAC
length: 39 repeater length: 24
624005 CTTTCAATTCTATAGTAGATTAAC
length: 38 repeater length: 24
624068 CTTTCAATTCTATAGTAGATTAAC
length: 40 repeater length: 24
624133 CTTTCAATTCTATAGTAGATTAAC
length: 39 repeater length: 24
624197 CTTTCAATTCTATAGTAGATTAAC
length: 41 repeater length: 24
624263 CTTTCAATTCTATAGTAGATTAAC
length: 40 repeater length: 24
624328 CTTTCAATTCTATAGTAGATTAAC
length: 40 repeater length: 24
624393 CTTTCAATTCTATAGTAGATTAAC
length: 38 repeater length: 24
624456 CTTTCAATTCTATAGTAGATTAAC
length: 38 repeater length: 24
624519 CTTTCAATTCTATAGTAGATTAAC
length: 40 repeater length: 24
624584 CTTTCAATTCTATAGTAGATTAAC
length: 39 repeater length: 24
624648 CTTTCAATTCTATAGTAGATTAAC
length: 40 repeater length: 24
624713 CTTTCAATTCTATAGTAGATTAAC
length: 40 repeater length: 24
624778 CTTTCAATTCTATAGTAGATTAAC
length: 42 repeater length: 24
624845 CTTTCAATTCTATAGTAGATTAAC
length: 40 repeater length: 24
624910 CTTTCAATTCTATAGTAGATTAAC
35 repeater length: 24

624970 CTTTCAATTCTATAGTAGATTAAC
length: 38 repeater length: 24
625033 CTTTCAATTCTATAGTAGATTAAC
length: 39 repeater length: 24
625097 CTTTCAATTCTATAGTAGATTAAC
length: 38 repeater length: 24
625160 CTTTCAATTCTATAGTAGATTAAC
length: 39 repeater length: 24
625224 CTTTCAATTCTATAGTAGATTAAC
36 repeater length: 24

625285 CTTTCAATTCTATAGTAGATTAAC
length: 39 repeater length: 24
625349 CTTTCAATTCTATAGTAGATTAAC
length: 40 repeater length: 24
625414 CTTTCAATTCTATAGTAGATTAAC
length: 38 repeater length: 24
625477 CTTTCAATTCTATAGTAGATTAAC
length: 39 repeater length: 24
625541 CTTTCAATTCTATAGTAGATTAAC
length: 40 repeater length: 24
625606 CTTTCAATTCTATAGTAGATTAAC
length: 39 repeater length: 24
625670 CTTTCAATTCTATAGTAGATTAAC
length: 40 repeater length: 24
625735 CTTTCAATTCTATAGTAGATTAAC
length: 39 repeater length: 24
625799 CTTTCAATTCTATAGTAGATTAAC

TGAGGTGACCTGACGATGAAGGTCGCAATATGGATTTCT spacer
CGCTTACACTTATTTTATTACAATTGCTACTAATTATCGAT spacer
CCGCCGTTCATGGTTTTCAAGAAAATTTGAGTTTGAA spacer length:
AACACTGGGATTGGCAAATGTCCTTCGCCAGTATTAACA spacer
TTTAAATATCCCGGAAGCCAAAGATTATTAAGGTTAGTGG spacer
CGGGCATCATTACCACCTACCTCCCTACCTCGGTAAACT spacer
AGCGTAAATTATCCACCTATAGGAGAATGTTCGATAGAT spacer
CTCTACTTGTTAGATGCTTGCTACTTACGCTATATTCA spacer
TAGACGAGTATACTTATTGCACTGATGTTGATCATTGTTT spacer
AGAAACCAAAGCAAGAGCTGGAAACCACATGAGGAGTTT spacer
ACAGAGCGCCCTCTGGTATGATGTCCGGATACTTATAAAAT spacer
TAATTTATACGCCAGTACGCGGCAGATCTACGAATATCGT spacer
TGCTAAATTATTAAGAGCTGAAAGCAAAGATGAAATAATT spacer
TATTCGATATGGTGAATTAGCAGTCGACGTTGACCTGT spacer
ATACATAATTATTTGATGAAAGATGGAAGTCGATTATA spacer
AATAGATAACGGAGCGGAAATACATTACGAGAATGGATAT spacer
AATATCCCAAATTGAAATATATTGCAACAGTTTATAATG spacer
GTAACTTGTACGAAAGAAGAGGAAGTATCCTGTCAACCAG spacer
AGAATGGCACCGCAACTGTAGTGGATGCTGAGGTAATATA spacer
TTACCATAGCGTGGACTGAAAGCATATCTACACAAGTACCAC spacer
TTGATGAAGTCCAGAGTACCGACTGCGACTCCGCATTATG spacer
TGCGTCTAAAAGAATGAGTAGTCTCTCTTTAGTCC spacer length:
GGATCATAGCCAAACGCCTGAAGTAATAAAGCCCAAAG spacer
CGGCATAGATAAATTGCCTGAGGAATCGCTCCGCGGGTA spacer
ACATTATTTTGACGTAGCAAACGAAGTCCCGTCTCTAC spacer
TAGGTAACTGGTACATTTACTTAGAGGAGGGAATAAACG spacer
TTAATTCATCATTTTCCAGATGGAAATGTAGTCATA spacer length:
ACAATCTAATTTTGTGAATGTTTGTTTTTTGTTAATAGA spacer
ATTACAGAATGCTAAAATGATAAAGACAGAAAAAGAGACA spacer
TATGTAATCGTGGGTAATTACACTAGTAGAATTCGATT spacer
ATAGGACAAATAGCGAGCACGTTAGCGGTATGGACAGAA spacer
GGAACCAACACTATTATCGTAGAAGTATCAAGTGTACAAA spacer
CAGTTTTACCATCTCCACTTGAGAATATCCAAATTCCTC spacer
ACGGGACATTTTATTCCCCTTAAAACGGCGTATAAAAGAG spacer
TAAGTGCCGAGCTTTGCTAGACTCCCCTCAAGTGCGGAA spacer

TCGCATATAACCCCCTGTTTTCTCCCCAACAAGAAAATGTCATC spacer
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length: 44 repeater length: 24
625868 CTTTCAATTCTATAGTAGATTAAC
length: 39 repeater length: 24
625932 CTTTCAATTCTATAGTAGATTAAC
length: 41 repeater length: 24
625998 CTTTCAATTCTATAGTAGATTAAC
length: 38 repeater length: 24
626061 CTTTCAATTCTATAGTAGATTAAC
35 repeater length: 24

626121 CTTTCAATTCTATAGTAGATTAAC
length: 42 repeater length: 24
626188 CTTTCAATTCTATAGTAGATTAAC
length: 41 repeater length: 24
626254 CTTTCAATTCTATAGTAGATTAAC
length: 39 repeater length: 24
626318 CTTTCAATTCTATAGTAGATTAAC
length: 39 repeater length: 24
626382 CTTTCAATTCTATAGTAGATTAAC
length: 39 repeater length: 24
626446 CTTTCAATTCTATAGTAGATTAAC
length: 41 repeater length: 24
626512 CTTTCAATTCTATAGTAGATTAAC
length: 40 repeater length: 24
626577 CTTTCAATTCTATAGTAGATTAAC
length: 39 repeater length: 24
626641 CTTTCAATTCTATAGTAGATTAAC
length: 38 repeater length: 24
626704 CTTTCAATTCTATAGTAGATTAAC
length: 41 repeater length: 24
626770 CTTTCAATTCTATAGTAGATTAAC
length: 43 repeater length: 24
626838 CTTTCAATTCTATAGTAGATTAAC
length: 40 repeater length: 24
626903 CTTTCAATTCTATAGTAGATTAAC
length: 39 repeater length: 24
626967 CTTTCAATTCTATAGTAGATTAAC
length: 40 repeater length: 24
627032 CTTTCAATTCTATAGTAGATTAAC
36 repeater length: 24

627093 CTTTCAATTCTATAGTAGATTAAC

crispr 2

631174 GTTAATCTACTATAGAATTGAAAG
length: 41 repeater length: 24
631240 GTTAATCTACTATAGAATTGAAAG
length: 41 repeater length: 24
631306 GTTAATCTACTATAGAATTGAAAG
length: 43 repeater length: 24
631374 GTTAATCTACTATAGAATTGAAAG
length: 40 repeater length: 24
631439 GTTAATCTACTATAGAATTGAAAG
length: 38 repeater length: 24
631502 GTTAATCTACTATAGAATTGAAAG
length: 41 repeater length: 24
631568 GTTAATCTACTATAGAATTGAAAG
length: 40 repeater length: 24
631633 GTTAATCTACTATAGAATTGAAAG
length: 40 repeater length: 24
631698 GTTAATCTACTATAGAATTGAAAG
length: 42 repeater length: 24
631765 GTTAATCTACTATAGAATTGAAAG
length: 38 repeater length: 24
631828 GTTAATCTACTATAGAATTGAAAG
length: 38 repeater length: 24
631891 GTTAATCTACTATAGAATTGAAAG
length: 44 repeater length: 24
631960 GTTAATCTACTATAGAATTGAAAG
36 repeater length: 24

632021 GTTAATCTACTATAGAATTGAAAG
length: 39 repeater length: 24

AGGGTTGTCGTCTATTAGCACGACGTCTCCCAGACCCTT spacer
ATTAAAGTTAATGAGGATGGAACGATGGAGACACTTCAAGA spacer
AGCTAGTTAGCTAGTTATATAATATAGTAACTTATAAA spacer
ATTATTATCTTGTACATGTGACACATCATTATACA spacer length:
ATGTAATAATTTAGGTCACCTAACGCTATGTACTTCTTTTCC spacer
AAGAATGGATGTACCTAGCTATCCCCCTAATCCACAGAATC spacer
CTATATAAATCTCTTTACGCTCTTACTTTACGTGAATCT spacer
ATACAAATATTTCAACATTAAATGCAATAAGTGTAGATA spacer
CTGAAAAAGTTATTAAATTCAATATTACAATGGCTTATG spacer
AGAAGAAAAGTTAAATCAAGAACAAAATTTAAATCAGGAGA spacer
TCGTTGTTAACTCTGCCTTTCCATTATCAACAAAGAATTA spacer
CTCCATTCTCGTGGAGCCAGATTGGTTACGTGGGGATAA spacer
TTATCGAGGTCTACAACTAGGACTTTCATAAGAAAAAA spacer
ATGCTAATCATTACATTTAAGATAATACACAAATATATAAT spacer
TGTAGTTTGTCAATCTTTTCATATGGTAACGGAATAGTCAACC spacer
CCAACACCTACAACAAACGGGCTGGAAATGATAAATAACC spacer
CTCATCATGGGATTTCAAGAGCTATATCTCACGCCGTCA spacer
GTGAATTTTCTAATTGATTTAGCTAAGAAATTAAAGAATG spacer
TGCTTTACAATTTTTTTCATCGCTGCATATAAAAAA spacer length:

CCTTTCTCTCGCTAATTCCTAGCAAATTTGCAATCT

ATTATTTTTACTAAAGAAAGATGGAATAGCAGCAAAAGTGC spacer
ACTTACGTATTTTGAACAATTTACGTAATCTTGAGTTAGAG spacer
GTCTCTGGGTTAATCTCATATACTACTTTTATAAGTCCCTTTT spacer
TGCCTTGCTAAACTTACATGGTAATTTATAATTTTTGGAA spacer
ATTTATTTTCGTTTTACTCGAGAGTTCATTTAATACTT spacer
GTATTTCATTTAGTCTTAACAAAAGTGGATACAGAACCTAA spacer
AAACATGACAGAAGACCAGAAAAAGCAATTGTTAATGCAA spacer
TTCTTTCTTCTACGATATATCCTCTAGCTATAGCCTCAGC spacer
AATATAAAGTATATCACAAGGGTTGTTTATGCTGTAGATATA spacer
TTGTTTCTTTCATGATTACTCGGAATAAAAATCGGATC spacer
ATAGATCCCTCATACTTACTACGAAAATTAGAGGAGTA spacer
ACTTGACGTCTTGACGGCTTACGATGAGTAAACAAGTAAAATTC spacer
AATTCGGCATGGTTTACAATAATCAATGCTTTTTCC spacer length:

TTTTTCGTCAATTCATGAACTAAACTTATCTCATCTTCT spacer
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632085 GTTAATCTACTATAGAATTGAAAG
length: 43 repeater length: 24
632153 GTTAATCTACTATAGAATTGAAAG
length: 39 repeater length: 24
632217 GTTAATCTACTATAGAATTGAAAG
length: 42 repeater length: 24
632284 GTTAATCTACTATAGAATTGAAAG
37 repeater length: 24

632346 GTTAATCTACTATAGAATTGAAAG
length: 39 repeater length: 24
632410 GTTAATCTACTATAGAATTGAAAG
length: 39 repeater length: 24
632474 GTTAATCTACTATAGAATTGAAAG

ACATGATATACAAGATAAAAAAGTGTTACAATAACAGTTATGTTAATCTATTATAGAATTGAAAGAAAACTAAAAACTTCAATTCA
CTTATAGCTTTTTTCCTT spacer length:

632603 GTTAATCTACTATAGAATTGAAAG
length: 38 repeater length: 24
632666 GTTAATCTACTATAGAATTGAAAG
36 repeater length: 24

632727 GTTAATCTACTATAGAATTGAAAG
length: 39 repeater length: 24
632791 GTTAATCTACTATAGAATTGAAAG
length: 39 repeater length: 24
632855 GTTAATCTACTATAGAATTGAAAG
length: 40 repeater length: 24
632920 GTTAATCTACTATAGAATTGAAAG
length: 42 repeater length: 24
632987 GTTAATCTACTATAGAATTGAAAG
length: 41 repeater length: 24
633053 GTTAATCTACTATAGAATTGAAAG
length: 38 repeater length: 24
633116 GTTAATCTACTATAGAATTGAAAG
length: 44 repeater length: 24
633185 GTTAATCTACTATAGAATTGAAAG
length: 39 repeater length: 24
633249 GTTAATCTACTATAGAATTGAAAG
length: 42 repeater length: 24
633316 GTTAATCTACTATAGAATTGAAAG
length: 39 repeater length: 24
633380 GTTAATCTACTATAGAATTGAAAG
length: 40 repeater length: 24
633445 GTTAATCTACTATAGAATTGAAAG
length: 43 repeater length: 24
633513 GTTAATCTACTATAGAATTGAAAG
length: 39 repeater length: 24
633577 GTTAATCTACTATAGAATTGAAAG
length: 41 repeater length: 24
633643 GTTAATCTACTATAGAATTGAAAG
length: 43 repeater length: 24
633711 GTTAATCTACTATAGAATTGAAAG
length: 42 repeater length: 24
633778 GTTAATCTACTATAGAATTGAAAG
length: 39 repeater length: 24
633842 GTTAATCTACTATAGAATTGAAAG
length: 43 repeater length: 24
633910 GTTAATCTACTATAGAATTGAAAG
37 repeater length: 24

633972 GTTAATCTACTATAGAATTGAAAG
length: 38 repeater length: 24
634035 GTTAATCTACTATAGAATTGAAAG
length: 38 repeater length: 24
634098 GTTAATCTACTATAGAATTGAAAG
length: 38 repeater length: 24
634161 GTTAATCTACTATAGAATTGAAAG
length: 41 repeater length: 24
634227 GTTAATCTACTATAGAATTGAAAG
length: 39 repeater length: 24
634291 GTTAATCTACTATAGAATTGAAAG
length: 40 repeater length: 24
634356 GTTAATCTACTATAGAATTGAAAG
length: 39 repeater length: 24

ACAACCCTAGTGCAGTAGCTATATTCTTTGCGTCTTGGATATC spacer
TGTTCTATCAGCGTCGTCAAGAAAACGCCACCGTATACG spacer
AGTAAATTGTACATCAAACTGTGCATCATCTGAATGCGGATA spacer
ATACGAATCACCTTTTTTCCCGATTACGTGACAAAAA spacer length:
TCCACAATTCTTCTATATCGTCGCTGTAATACGTAAGCA spacer

TCAATTTTAAGAGCTTTAGTGGAACTAATTCAACAAAAA spacer

104 repeater length: 24
AAAATCACGCATGTAGGTCTCTATATCGTACAACACTT spacer

ATATTCTTCCTTTTTCTCTTCGTCATTTTTTATTAG spacer length:
GTCACATTTAGCAAAAACTATACTCTGTTCTTGTCTTAT spacer
ATTAATCTGTCATATTGCGTAATTTATGATATAAAATAT spacer
GTTCGTGTTCTGGAGGATTAATTATCGGTTCTGGTTCATG spacer
CTCATCTCTTTTAGTTCTCCGTTATCCATCTCGTAGCATCCT spacer
CACGTAAATATGAGTCAGGTATTACATAGTTGATGACATTG spacer
AATATTTTCGGTATCACAAACGAAAATTGTGGTATTTT spacer
GACTTAACTGTAAAAAGTTAATTCCCTTTTTTCTCTTTTCTTTC spacer
AAACGTAAACCGATCGTCATAAATCCACTTCTCAGTTTC spacer
CTATTCACTATGCGTTTATTATCTAATATGACAAAGAAAAAG spacer
TTATTTCTGTATTCAAATTTGATTTTTTCTTTGTTTCTG spacer
TTGTGATTGAACCGCTTAGGCTGAGTTTTCTGAAACTTCT spacer
TTAATCATATTTACTAGAGCCGGACCTCCACCAAGTCTATTGA spacer
CCTTTTTCACAGATATCTTAATTATTTCTTGTCCTAAGA spacer
ATTTCCTATTTCCTAATGAACCTAGAATTACAGTGCTGACT spacer
AACAAACTTATCATCAAATACATTGAGAAAATCTATGAACTAA spacer
TAGCTCTGCTTTCATTAGTTAGAAAATCAATTTATGCAATTC spacer
TTTTCTCTTACAATTTCTTCACTAAATGGCACAATTTTT spacer
AAGCAATGGATTGCTGAATATAGAACCTCCTGTACCTCCTGCA spacer
TCTATTGCGACAGTTTGTATTGTCATTTCAATTTTAA spacer length:
ATATCTATTTTAAAAACGCAATTAAGGAATTTTCTTAT spacer
TATCTTCTCCACAAGAAATTCAGCTCACGGCACAATCT spacer
TACTTCGTTTAAAAAGTCAACTGATGTCTCTGCGAAAG spacer
CAAATCTATTTTTTGCAATTTTACTAGCTTCAATTTTTGAA spacer
TCTCTGCTTGACTCAATAGTGCCGATAACTCTTTCATTT spacer
GAACCATAACTCGTGGCAAACGTTACGTCTTCGTAGTCTC spacer

CCTACGTCTGCTGCTCTCAGCCCTGCTAATGCTGCTTCA spacer
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634420
length:
634487
length:
634551
length:
634617
length:
634682
length:
634746
length:
634810
length:
634873

GTTAATCTACTATAGAATTGAAAG
42 repeater length: 24
GTTAATCTACTATAGAATTGAAAG
39 repeater length: 24
GTTAATCTACTATAGAATTGAAAG
41 repeater length: 24
GTTAATCTACTATAGAATTGAAAG
40 repeater length: 24
GTTAATCTACTATAGAATTGAAAG
39 repeater length: 24
GTTAATCTACTATAGAATTGAAAG
39 repeater length: 24
GTTAATCTACTATAGAATTGAAAG
38 repeater length: 24
GTTAATCTACTATAGAATTGAAAG
length: 39 repeater length: 24
634937 GTTAATCTACTATAGAATTGAAAG

37 repeater length: 24

634999 GTTAATCTACTATAGAATTGAAAG
36 repeater length: 24

635060 GTTAATCTACTATAGAATTGAAAG
length: 40 repeater length: 24
635125 GTTAATCTACTATAGAATTGAAAG
length: 38 repeater length: 24
635188 GTTAATCTACTATAGAATTGAAAG
length: 39 repeater length: 24
635252 GTTAATCTACTATAGAATTGAAAG
length: 41 repeater length: 24
635318 GTTAATCTACTATAGAATTGAAAG
length: 38 repeater length: 24
635381 GTTAATCTACTATAGAATTGAAAG
length: 39 repeater length: 24
635445 GTTAATCTACTATAGAATTGAAAG
length: 39 repeater length: 24
635509 GTTAATCTACTATAGAATTGAAAG
length: 39 repeater length: 24
635573 GTTAATCTACTATAGAATTGAAAG
length: 43 repeater length: 24
635641 GTTAATCTACTATAGAATTGAAAG
length: 39 repeater length: 24
635705 GTTAATCTACTATAGAATTGAAAG
length: 40 repeater length: 24
635770 GTTAATCTACTATAGAATTGAAAG
length: 39 repeater length: 24
635834 GTTAATCTACTATAGAATTGAAAG
length: 39 repeater length: 24
635898 GTTAATCTACTATAGAATTGAAAG
37 repeater length: 24

635960 GTTAATCTACTATAGAATTGAAAG
length: 38 repeater length: 24
636023 GTTAATCTACTATAGAATTGAAAG
37 repeater length: 24

636085 GTTAATCTACTATAGAATTGAAAG
length: 40 repeater length: 24
636150 GTTAATCTACTATAGAATTGAAAG
length: 42 repeater length: 24
636217 GTTAATCTACTATAGAATTGAAAG
length: 40 repeater length: 24
636282 GTTAATCTACTATAGAATTGAAAG
37 repeater length: 24

636344 GTTAATCTACTATAGAATTGAAAG
length: 39 repeater length: 24
636408 GTTAATCTACTATAGAATTGAAAG
length: 38 repeater length: 24
636471 GTTAATCTACTATAGAATTGAAAG
length: 38 repeater length: 24
636534 GTTAATCTACTATAGAATTGAAAG
length: 39 repeater length: 24
636598 GTTAATCTACTATAGAATTGAAAG
length: 39 repeater length: 24
636662 GTTAATCTACTATAGAATTGAAAG

CGCCATATTTTTCAATATCTTTATGATTTCCCTCACGTGCCA spacer
TTGATGTTCCTCCATTTGCAATAAGCTGAACGGCATTTA spacer
ATTTTGTTTTCTACAAACGTGTTCATTTTCGGCTCTAAGTA spacer
GCGAAACCATAGATTCACCTCCTCACCTTCTTAGACCACC spacer
ATTACCAGAACGGGCAACCCATGATAGTAAACGACCCCA spacer
ATAGATCCCTCGTACTTACTACGAAAATTAGAGGAGTAC spacer
GTCGGGGTGTTTAGTAGCGACCTCTTCCTTAAAACTTT spacer
TCCGAAGTCATAGAAGAGATTTACAGGAGAAAGAAGGCG spacer
TCAACTGCTATCTCCTGAGCTGTAACACGTTCATATG spacer length:
GATTCAATAAGATCTTCATACTCTCCAAGAGTATAC spacer length:
TAATTCGCTTATTAGACAAAATGCACTATTGAAACTAAAA spacer
TTCATCTTTACTAGCTAACTTATTTATTTTTACTTTTA spacer
TACATGGAGAAGCAGTATATTGAACTATCTAGAAAATAT spacer
CGCATATTTCCCAGGAGCAATCTTCGCAACTCATTACTCTA spacer
TACGTGGCTTCTAACCAGAAGAACCACCCATCGCACTC spacer
TTATTTGTTCCAATTACTAATTTTCCGATACTTCCATAA spacer
AACGACTTACAAGCAATTGCCCAGGAATTGGCGGATAGG spacer
TTTGCGATAAGATTAGAAACGTTAGAAACATCAATACCA spacer
TCTTTCTCCTCTTCGGCGCTCTTGAAGAACGTAACAATAGCCA spacer
CCTCTTCAGCCGTAAGATCTACATACTCCACAGAGATGA spacer
ACAGCGTACAAACTGAAGATCCTCAAAGGAACGCCAACAG spacer
GTAAGCTGGTAGGTCTGGTTGGTGAAGGGGTTTATGTAT spacer
TTCATGGACATTATACACTAGTAAATCACTGCTGTCCTC spacer
GTGGCGTACAAACAAGCAGATTACATTATTCTTTTCT spacer length:
ATAAGGATCGTTTTTATGTTCTTCTTCGTCATCATCTT spacer
CATGAAACATCACAACAACAAACTAGAGAATCAAATC spacer length:
ATGGCTACATCTAGTTTCATGGTCTCGCAAGGATATATGC spacer
GCAAAATGCTTAATACCTCTAATTTACTTCTGTCGTCTAACA spacer
GAAGAGGTATTGAAAGGAAAACGGTGCAAAAACGAAGGAA spacer
AAGACTTCCAATGCGAGTTGGAATCCTAACGTAGTTA spacer length:
ATTAGTATTGAAATTAGTAACGACAAACATATTTCTAAA spacer
ACCTATTAGTGTTTTTCACGTTTGCTGCCGCATTTACT spacer
TAATGTATGCTGAAACTGGCGGTATTTCCGTGATGTTA spacer
CCATACTACGTTTTTCTCGGTATAAACAGGCTTCTTCTT spacer
TTTTCGTAAACTATTAGATCTGTTTTATCTTCATCACAC spacer

AGCGGAAGCCTAGAAGCGGATCTCAACAAAAAAGTGTTTG spacer
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length: 40 repeater length: 24
636727 GTTAATCTACTATAGAATTGAAAG

CTCAAAAGTAATACTTTTTTTCTCCTAAACCAAAGTAATATCTTCTT

spacer length: 47 repeater length: 24

636799 GTTAATCTACTATAGAATTGAAAG
length: 40 repeater length: 24
636864 GTTAATCTACTATAGAATTGAAAG
37 repeater length: 24

636926 GTTAATCTACTATAGAATTGAAAG
length: 42 repeater length: 24
636993 GTTAATCTACTATAGAATTGAAAG
length: 42 repeater length: 24
637060 GTTAATCTACTATAGAATTGAAAG
length: 40 repeater length: 24
637125 GTTAATCTACTATAGAATTGAAAG
length: 40 repeater length: 24
637190 GTTAATCTACTATAGAATTGAAAG
length: 43 repeater length: 24
637258 GTTAATCTACTATAGAATTGAAAG
length: 38 repeater length: 24
637321 GTTAATCTACTATAGAATTGAAAG
length: 42 repeater length: 24
637388 GTTAATCTACTATAGAATTGAAAG
length: 41 repeater length: 24
637454 GTTAATCTACTATAGAATTGAAAG
37 repeater length: 24

637516 GTTAATCTACTATAGAATTGAAAG
length: 38 repeater length: 24
637579 GTTAATCTACTATAGAATTGAAAG
length: 38 repeater length: 24
637642 GTTAATCTACTATAGAATTGAAAG

AAAATGTCTTCTGGGGTCATAGCTTCGTGAGCGAGTACTA spacer
CCCATAGAAGTCACAGCAGGGTCACCTCATTCCTCCT spacer length:
TTCCCTCAAACAGCTGTTTTAGGGAGTTGAGAGGGAACACCA spacer
CAAGAATTGTACCGTTTCTCAGCCTATATGCAAATAATATCT spacer
CAAAAATATACTCTGTCTTAGAGTTTAAAAATGTTTCTGT spacer
AACCCAATATTTCATAATCATTGTTAGGTTCAATGTATCT spacer
AAACCCTCTTTTAAGCTGAACATATTCACGATACTTTTGACTG spacer
TCTCCTCATTTCCATCAATAAGTCTTAACCAGTATCTA spacer
GAAGAATCATAAATGTAGTAGTTTTTCCAGTTCCTCTGTTAG spacer
CGAGAAAGGGTTTTTGGGGATAGGGATAGGGGCTGCATTAA spacer
TCTTTGCTTAAGTTTCTGATATCCTCTAATATACTCC spacer length:
ATGAAACTTCTGTAATGTCTACTGTTATTCCATTAGTT spacer

AAGGTTATTGAGATACCTACATTCAACGTACCCGCGTC spacer

CTTAGAATGTACTTTTGAACCATAGGAGAATTGAAAATCATGTTAATCTACTATAGAATTGAAGTGTCTTGTTTATTGTAAGCGAC
AATTTGTAGGGATTCACTC spacer length: 105 repeater length: 24

637772 GTTAATCTACTATAGAATTGAAAG

CGAATCAAATCTTACCCTAATTCTAATTATGTAAATTGATAAATCCCCAAAGGGATTGAAAGAACGTTAACTTAAATTTGCCTAGA

TGAGTTATATTTTTAGTTA

crispr 3

614481 GATAAATCCCCAAAGGGATTGAGAG TGTATCAGCATAACGGCGTCGACAGCTACGGGAATGGCGTA spacer

length: 41 repeater length: 25

614548 GATAAATCCCCAAAGGGATTGAGAG CGTTGATGTCGATGCTGTTTACGAAGTTTATAACAAAA spacer

length: 38 repeater length: 25

614612 GATAAATCCCCAAAGGGATTGAGAG CTCATCTTAAATGGGTAAACACGGAAACATCGTTTGGT

GCA 000022405.1 ASM2240vl genomic.fna(findCrispr) :

START REPEAT

SPACER

crispr 1

848255 CTTTCAATTCTATAGTAGATTATC
37 repeater length: 24

848317 CTTTCAATTCTATAGTAGATTATC
length: 41 repeater length: 24
848383 CTTTCAATTCTATAGTAGATTATC
length: 38 repeater length: 24
848446 CTTTCAATTCTATAGTAGATTATC
length: 38 repeater length: 24
848509 CTTTCAATTCTATAGTAGATTATC
length: 40 repeater length: 24
848574 CTTTCAATTCTATAGTAGATTATC
length: 39 repeater length: 24
848638 CTTTCAATTCTATAGTAGATTATC
length: 42 repeater length: 24
848705 CTTTCAATTCTATAGTAGATTATC
37 repeater length: 24

848767 CTTTCAATTCTATAGTAGATTATC
length: 39 repeater length: 24
848831 CTTTCAATTCTATAGTAGATTATC
37 repeater length: 24

848893 CTTTCAATTCTATAGTAGATTATC
length: 38 repeater length: 24

TATACTGGAAGAGGGGACTGTGAAGTAGTTACTGGTG spacer length:
ACTAGGACTGTCCGCTTTCGACCCAAAGCGGACTGAAGAGA spacer
AAGACATAAACAAAATCTGCAGAAGTACAACTCAGGTT spacer
AGAACAGAAAAAATTATTGCAAGGATTTGATGCGGTTA spacer
ATAGATGCCCATCCGATAGCTTCAGCGACGCCTTCAGTTG spacer
TATTTGAAGATGAGGCTAATGCTTATCAAAAATACGCTT spacer
ACAGGATCCTCAATTGGCAAATACATATGCTAATATAATTGC spacer
ACTTGTTGTACTATGTTATTTACTATTTTCTTCTTTT spacer length:
CTTCTATTACTCCTCCCCCCTGGATATTTATTGTCGAAT spacer
TTAACTTATGGGTATATTAGATGCCTATCATGCAGTA spacer length:

AGAAGAGCAAACAAGAAAGGAAGAGACTGTAGATCTAC spacer
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848956
length:
849021
length:
849084
length:
849149

CTTTCAATTCTATAGTAGATTATC
40 repeater length: 24
CTTTCAATTCTATAGTAGATTATC
38 repeater length: 24
CTTTCAATTCTATAGTAGATTATC
40 repeater length: 24
CTTTCAATTCTATAGTAGATTATC
length: 39 repeater length: 24
849213 CTTTCAATTCTATAGTAGATTATC

37 repeater length: 24

849275 CTTTCAATTCTATAGTAGATTATC
35 repeater length: 24

849335 CTTTCAATTCTATAGTAGATTATC
length: 38 repeater length: 24
849398 CTTTCAATTCTATAGTAGATTATC
length: 40 repeater length: 24
849463 CTTTCAATTCTATAGTAGATTATC
length: 39 repeater length: 24
849527 CTTTCAATTCTATAGTAGATTATC
36 repeater length: 24

849588 CTTTCAATTCTATAGTAGATTATC
37 repeater length: 24

849650 CTTTCAATTCTATAGTAGATTATC
37 repeater length: 24

849712 CTTTCAATTCTATAGTAGATTATC
length: 39 repeater length: 24
849776 CTTTCAATTCTATAGTAGATTATC
37 repeater length: 24

849838 CTTTCAATTCTATAGTAGATTATC
length: 41 repeater length: 24
849904 CTTTCAATTCTATAGTAGATTATC
36 repeater length: 24

849965 CTTTCAATTCTATAGTAGATTATC

crispr 2

854586 GATAATCTACTATAGAATTGAAAG
length: 39 repeater length: 24
854650 GATAATCTACTATAGAATTGAAAG
36 repeater length: 24

854711 GATAATCTACTATAGAATTGAAAG
37 repeater length: 24

854773 GATAATCTACTATAGAATTGAAAG
length: 40 repeater length: 24
854838 GATAATCTACTATAGAATTGAAAG
36 repeater length: 24

854899 GATAATCTACTATAGAATTGAAAG
length: 38 repeater length: 24
854962 GATAATCTACTATAGAATTGAAAG
37 repeater length: 24

855024 GATAATCTACTATAGAATTGAAAG
length: 41 repeater length: 24
855090 GATAATCTACTATAGAATTGAAAG
length: 38 repeater length: 24
855153 GATAATCTACTATAGAATTGAAAG
37 repeater length: 24

855215 GATAATCTACTATAGAATTGAAAG
length: 38 repeater length: 24
855278 GATAATCTACTATAGAATTGAAAG
length: 39 repeater length: 24
855342 GATAATCTACTATAGAATTGAAAG
length: 39 repeater length: 24
855406 GATAATCTACTATAGAATTGAAAG
length: 40 repeater length: 24
855471 GATAATCTACTATAGAATTGAAAG
37 repeater length: 24

855533 GATAATCTACTATAGAATTGAAAG
length: 38 repeater length: 24
855596 GATAATCTACTATAGAATTGAAAG
37 repeater length: 24

855658 GATAATCTACTATAGAATTGAAAG

GAAGCACTGTATTGAATATTGTAACTATAGCTATTTGTCA spacer
AGTGTTCCTACGTAATTATGAGCCTCGTCCATAGCTAT spacer
ATATTAAACACAATATAATGATAGATGAGGAATTTGCTTA spacer
TTGACCTTATCGGCAATTTTCATAAAACCATCTCCTTAA spacer
TGTCGACAACGGTTATTTAATAATATTAAAACTTGAT spacer length:
ATCAACATCACAACAACAAATACAATTGCAAAAAG spacer length:
TCCAGAACTTGTTGCACTAAAAGTAAATATGTCTATAA spacer
TCTGGATTTACTGATCTTATTAAGTTATGGCAGAATATAG spacer
GAAAATTTATTACTTGAGGTGTATATAATTTTTGTAGTA spacer
TTAATTCAGTTTCGTAGAATCCTAAGTTTGAATTTT spacer length:
CCTAAAGGACGATAACCATTAGGTATTTCTATATCAT spacer length:
TATGAGTATGAGCTATATAAAGTTAACGATTACTCAA spacer length:
CTGGATTACCTGATATTGCTGCAAGCTCATAAAAGACAA spacer
TTTCGTGTTCGGAAGTGATATATATCACTTTATATCG spacer length:
ATATTCTGTCACCGTTATCACTCCCGTCCAGTACTCCGTTG spacer
AGTAGAACCAAGTAAAGGAGGAGCAGGGGCATTTGC spacer length:

ATGCTCAAAGCAAGTGATGGGATGATTACTAACCTA

ACACAATCGGCATCTACGCAAAATAACGTACTGGGGACA spacer
GCACCAGGGTGTTGTGCTCGTCCAGTGCGATCCATG spacer length:
TCGCCATCGTGGAAAGCGACGCCAACGGATACTATAC spacer length:
ATTATACTTTCCTTATTGACGCTTTCCAGTGTAACATCTC spacer
TATGTAACAAGAATATCAGACCTCCTAGGGATTCCG spacer length:
TTTTTTCACCAATATTGTTATTGTTGAACAAATATTTA spacer
TATATTACCGTCATTCGCTCTTCTTATCCTCAGACCG spacer length:
AGTAAGATGGCAACATAAAACTTTCCTTTGTCATTGAGTTT spacer
CCTAAGATTGCTAATGCGAGCAATAATGCTAATGGGCT spacer
CAAAATGGACAAATAGCATTAGGTTGATGAAAATTAC spacer length:
TTACCACCATTTATTTTGCGATATTTGATGGAAACTGG spacer
TGCAACCGCCCTTAGTTTTTCCCTAACCAGTTAGACAGA spacer
GGGGAACGTACGGACAACATAGCAAAATATTCTACATCG spacer
TCGCCTATCTGCGTTTCGACTACCACTCCGGCATATATCC spacer
ATAAAGACGCCAACTGGTACCATAGTAAAGAGATACC spacer length:
AAACCGAAGCCGGCTGCACCCATGCCAAGTGCAAAAAC spacer
TTCCACCCGTTGCTAGGGTTCCATTGAACGCTTGCCA spacer length:

TTAGATAAAGATATAACGTTGATCCGCTTCCAGTGAT spacer length:
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37 repeater length: 24

855720 GATAATCTACTATAGAATTGAAAG
36 repeater length: 24

855781 GATAATCTACTATAGAATTGAAAG
length: 38 repeater length: 24
855844 GATAATCTACTATAGAATTGAAAG
length: 38 repeater length: 24
855907 GATAATCTACTATAGAATTGAAAG
length: 39 repeater length: 24
855971 GATAATCTACTATAGAATTGAAAG
length: 40 repeater length: 24
856036 GATAATCTACTATAGAATTGAAAG
length: 38 repeater length: 24
856099 GATAATCTACTATAGAATTGAAAG
length: 41 repeater length: 24
856165 GATAATCTACTATAGAATTGAAAG
length: 39 repeater length: 24
856229 GATAATCTACTATAGAATTGAAAG
length: 39 repeater length: 24
856293 GATAATCTACTATAGAATTGAAAG
length: 38 repeater length: 24
856356 GATAATCTACTATAGAATTGAAAG
length: 43 repeater length: 24
856424 GATAATCTACTATAGAATTGAAAG
length: 38 repeater length: 24
856487 GATAATCTACTATAGAATTGAAAG
length: 38 repeater length: 24
856550 GATAATCTACTATAGAATTGAAAG
36 repeater length: 24

856611 GATAATCTACTATAGAATTGAAAG
length: 44 repeater length: 24
856680 GATAATCTACTATAGAATTGAAAG
length: 39 repeater length: 24
856744 GATAATCTACTATAGAATTGAAAG
length: 40 repeater length: 24
856809 GATAATCTACTATAGAATTGAAAG
length: 38 repeater length: 24
856872 GATAATCTACTATAGAATTGAAAG
length: 38 repeater length: 24
856935 GATAATCTACTATAGAATTGAAAG
36 repeater length: 24

856996 GATAATCTACTATAGAATTGAAAG
37 repeater length: 24

857058 GATAATCTACTATAGAATTGAAAG
37 repeater length: 24

857120 GATAATCTACTATAGAATTGAAAG
length: 39 repeater length: 24
857184 GATAATCTACTATAGAATTGAAAG
length: 38 repeater length: 24
857247 GATAATCTACTATAGAATTGAAAG
36 repeater length: 24

857308 GATAATCTACTATAGAATTGAAAG
length: 38 repeater length: 24
857371 GATAATCTACTATAGAATTGAAAG
36 repeater length: 24

857432 GATAATCTACTATAGAATTGAAAG
37 repeater length: 24

857494 GATAATCTACTATAGAATTGAAAG
repeater length: 24

857553 GATAATCTACTATAGAATTGAAAG
36 repeater length: 24

857614 GATAATCTACTATAGAATTGAAAG
length: 39 repeater length: 24
857678 GATAATCTACTATAGAATTGAAAG
length: 38 repeater length: 24
857741 GATAATCTACTATAGAATTGAAAG
length: 44 repeater length: 24
857810 GATAATCTACTATAGAATTGAAAG
length: 39 repeater length: 24
857874 GATAATCTACTATAGAATTGAAAG
length: 38 repeater length: 24

AAGCCCAGCTCCTATGTTCAGGGTTGCGCTATCATG spacer length:
ATAATACTCAAAATGTTTATACAACACATGTGATGCGA spacer
TTACTAGGGGATAATAAACCAGATTTTGCTAATATTTC spacer
GGTCATACCGCCTTTGCCGGAGCTTATTATTCATATGCC spacer
CTTACTGCAGATACATAGGGCTTCCTTATCCTATCTTAAC spacer
TTAGGAAAAGAAGAAATGTATCATGTCGGCACTGATGA spacer
TTCGAAATAATATATTGTGTAAGCAATGCTAGATACTGTGA spacer
TTAAAAAAGCTATAAAAAACAATCTACAAGTATTACAAC spacer
TTTCGAAGTTTGTAAAATTAATCTTTTTACAAATAACCA spacer
GGTATTCCCATGTTTCTCACTCTGAAGTTGAAATTCCC spacer
AACGCAAAATAGCCTGGACCCCCCGTTAAAACTCCTCCGCTTA spacer
TTGTACTTAATTGCTGTATAGGGTATATCTTGCCACTT spacer
GTAATCATGCCAACGGGCAATAATTCTATGTAACGTAA spacer
TATAAAATTTTTGCTAAAATTTTATTTGAAAGATGA spacer length:
GTACATTTTGCAATTGATAGGGGGAATAAGCAAACGGAAGCTTT spacer
TTAAACCATCAAGATATAATTTGACTTTCTTTTTATTCC spacer
TATAGAGAAAATAACTTAACAACCATATGTAAAAAAATGA spacer
AAATTAATCCCACCTTCTCTTCCTAGAGCTATAGGATC spacer
AACGTGAGCCGTTTAGTACCAGCACTTTAAGAATTATG spacer
ATCTTCCCCCTATAAACCCCCCAATTCCTAATCCAT spacer length:
GATGTAATTGATAGGGACATACTAGGTAATAGCACCG spacer length:
CAGTTGATGGGGAGAAGAAAGAAGATCTTCTTTTTTT spacer length:
CTACTTTAAATGTTACAACTCTGTTCATAAGTATTACTC spacer
TATCTATCCAATATGTCGTACCAACACTAAGACCACTA spacer
TGAAATAAGCGAGGAAGAAGTTGAACGACTAGTACC spacer length:
ATTGGCACTGAGGGCTATTTTGGATGAAGAATTCAATA spacer
TATATTGCCAAAAATCACCTACAATATCACCCTCCT spacer length:
AATGAAACCAGTTCGTAATGATGTAGCACTTTCTACG spacer length:
TTGTATTTATGTCCTCCCCACTCATATAGTATAT spacer length: 34
CTCCTTGCTTGCTCCTCCTTTTTACCCTATTCACCC spacer length:
ATTATTTTGAAATATACTAAGAACGTCCCGCTACCACTA spacer
ATTTTTGCGTATAATTACAATAGAAATTAGTCTACCTA spacer
TAATGGAAGTTGGCAAATAGATATTCCTGTGTTACTTGTGTTAT spacer
TCTAATCCTACTCTACAAATATGCTGCTGAAGAAGAGTT spacer

TCAACATTTACACTTCTAGCATCTACTATGATGCTATC spacer
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4895
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4897

4898

4899
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4909
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857937 GATAATCTACTATAGAATTGAAAG
37 repeater length: 24

857999 GATAATCTACTATAGAATTGAAAG
length: 41 repeater length: 24
858065 GATAATCTACTATAGAATTGAAAG
37 repeater length: 24

858127 GATAATCTACTATAGAATTGAAAG
37 repeater length: 24

858189 GATAATCTACTATAGAATTGAAAG
length: 39 repeater length: 24
858253 GATAATCTACTATAGAATTGAAAG
length: 39 repeater length: 24
858317 GATAATCTACTATAGAATTGAAAG
repeater length: 24

858376 GATAATCTACTATAGAATTGAAAG
37 repeater length: 24

858438 GATAATCTACTATAGAATTGAAAG
length: 40 repeater length: 24
858503 GATAATCTACTATAGAATTGAAAG
length: 40 repeater length: 24
858568 GATAATCTACTATAGAATTGAAAG
length: 39 repeater length: 24
858632 GATAATCTACTATAGAATTGAAAG
length: 39 repeater length: 24
858696 GATAATCTACTATAGAATTGAAAG
length: 40 repeater length: 24
858761 GATAATCTACTATAGAATTGAAAG
length: 40 repeater length: 24
858826 GATAATCTACTATAGAATTGAAAG
37 repeater length: 24

858888 GATAATCTACTATAGAATTGAAAG
37 repeater length: 24

858950 GATAATCTACTATAGAATTGAAAG
37 repeater length: 24

859012 GATAATCTACTATAGAATTGAAAG
37 repeater length: 24

859074 GATAATCTACTATAGAATTGAAAG
length: 38 repeater length: 24
859137 GATAATCTACTATAGAATTGAAAG
37 repeater length: 24

859199 GATAATCTACTATAGAATTGAAAG
37 repeater length: 24

859261 GATAATCTACTATAGAATTGAAAG
length: 41 repeater length: 24
859327 GATAATCTACTATAGAATTGAAAG
36 repeater length: 24

859388 GATAATCTACTATAGAATTGAAAG
length: 39 repeater length: 24
859452 GATAATCTACTATAGAATTGAAAG
37 repeater length: 24

859514 GATAATCTACTATAGAATTGAAAG
length: 38 repeater length: 24
859577 GATAATCTACTATAGAATTGAAAG
37 repeater length: 24

859639 GATAATCTACTATAGAATTGAAAG
length: 39 repeater length: 24
859703 GATAATCTACTATAGAATTGAAAG
length: 39 repeater length: 24
859767 GATAATCTACTATAGAATTGAAAG
length: 40 repeater length: 24
859832 GATAATCTACTATAGAATTGAAAG
length: 39 repeater length: 24
859896 GATAATCTACTATAGAATTGAAAG
length: 38 repeater length: 24
859959 GATAATCTACTATAGAATTGAAAG
length: 38 repeater length: 24
860022 GATAATCTACTATAGAATTGAAAG
length: 38 repeater length: 24
860085 GATAATCTACTATAGAATTGAAAG
length: 41 repeater length: 24
860151 GATAATCTACTATAGAATTGAAAG

ATATAATCGATTTTTGTCTCATTGTTGTTTACAGTTA spacer length:
AATAGAATGTATAATGCTAAAGCTAAGAGAGCTAAATATCT spacer
ATATACGGAGATTGGATAGATGATTGTTGTGTCAAGT spacer length:
GCTATACCGGCGCCATAAGGAGAGCTTGGACTGGATG spacer length:
GCAGCTCCTCCAATTGCTAAAATTTTGCCCGGTGTTGTG spacer
CTAACTTTGCCAACTTGTTCTTTAACTCTTCATTTTCCC spacer
GCGGTTGTGGCGTATAAAACATACAAGTCTGACT spacer length: 34
TATCCTTACATGATCCCTCGTAAAGTAACGTTAGCAA spacer length:
TCTGCGTTAATTGAAGGACTATTAACCGTTTGGCCTTACA spacer
TTAGTGCTTACAAAATCACTAGCAATGGGAGAGATACCAT spacer
ATATTTACTCCCTTTATGAAACCACTTAAATACGCTATC spacer
TCAAAATATTCAAGTGGTTCTGATTTGTATGCTTTTATA spacer
GAAAATTTTTAAACCCCCAATTCGTTCTTTAGCTTATGAG spacer
GAAAATATACGACAATTGCTAACAAATAATAAAGATGACT spacer
TATCTAACAGTAATGGGAAGCATATCCTCTTATTCCT spacer length:
ACTAAAGTGCTATAGTGACCTAAGTGAAGATGAGAAA spacer length:
GATACAATTGCGTTAGCTAACGCTTCTAAACCGCTAG spacer length:
TACCCTGCATCATTCTCACCACTTCCTTAAGAAGGAC spacer length:
CATTATATACAATCTTTAAAAGCAATTGTATGAATAAA spacer
AAATATCCTGGTTGCCATTACGTACCACCTCCACCAG spacer length:
ACTGCTTGCTGATCAATAGCAAAGAAACCCTCTGGTT spacer length:
AATATGCCATGAGCAAAGGTAGTATAATATTTCTACTTTCG spacer
TTAGTATTATTGTACGATCGCGAAAGGACAAGAGAA spacer length:
AGATTATCTATATTAACGTCAAATCTGTTTAAGTTTTCT spacer
CTTAGGTCTTTTTCAAGTTCTGGTTGAAACCGAAATC spacer length:
TGTAATTCACCTCTAAATATGAAAGTTTTACATTCCTT spacer
ATATTTTTACTTCAAACATGAAGACCCATTATTACAA spacer length:
ATAACCTTTATTGGAAATGGCACTAGCTCTCTTTTCTTT spacer
TTTATATAATGCGTCGTCTAAAGTCTCATCTATACTAGC spacer
ATGTAAGAGGTAGGCCCTCATCCGTAAGTCGGGCCGTGGG spacer
CTTTCCCGTCTCTAAGGTAACGATATTCCGGGACAATGT spacer
TCTTCAGAGTGTTGGGGGCCGATAATATGGAGTTATCT spacer
CAGATTTCTTCTTCGTTCTCAGAAATTTTGTACTCTTG spacer
AACTATGCTACCGATATGTCAATAGGTCCTGTGTTTCA spacer
ATTTTATAATAGTTGTATATTATTGACTTTACTTGGTTTTG spacer

ATTTAGAATACTTGCGAAATTACCAGAAGTTACCTCAT spacer
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4928
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4930

4931

4932

4933
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4937

4938
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length: 38 repeater length: 24
860214 GATAATCTACTATAGAATTGAAAG
36 repeater length: 24

860275 GATAATCTACTATAGAATTGAAAG
length: 39 repeater length: 24
860339 GATAATCTACTATAGAATTGAAAG
length: 39 repeater length: 24
860403 GATAATCTACTATAGAATTGAAAG
length: 41 repeater length: 24
860469 GATAATCTACTATAGAATTGAAAG
length: 38 repeater length: 24
860532 GATAATCTACTATAGAATTGAAAG
37 repeater length: 24

860594 GATAATCTACTATAGAATTGAAAG
37 repeater length: 24

860656 GATAATCTACTATAGAATTGAAAG
length: 39 repeater length: 24
860720 GATAATCTACTATAGAATTGAAAG
length: 39 repeater length: 24
860784 GATAATCTACTATAGAATTGAAAG
length: 38 repeater length: 24
860847 GATAATCTACTATAGAATTGAAAG
length: 39 repeater length: 24
860911 GATAATCTACTATAGAATTGAAAG
length: 38 repeater length: 24
860974 GATAATCTACTATAGAATTGAAAG
36 repeater length: 24

861035 GATAATCTACTATAGAATTGAAAG
37 repeater length: 24

861097 GATAATCTACTATAGAATTGAAAG
length: 38 repeater length: 24
861160 GATAATCTACTATAGAATTGAAAG
length: 38 repeater length: 24
861223 GATAATCTACTATAGAATTGAAAG
length: 41 repeater length: 24
861289 GATAATCTACTATAGAATTGAAAG
37 repeater length: 24

861351 GATAATCTACTATAGAATTGAAAG
37 repeater length: 24

861413 GATAATCTACTATAGAATTGAAAG
length: 39 repeater length: 24
861477 GATAATCTACTATAGAATTGAAAG
37 repeater length: 24

861539 GATAATCTACTATAGAATTGAAAG
length: 38 repeater length: 24
861602 GATAATCTACTATAGAATTGAAAG
37 repeater length: 24

861664 GATAATCTACTATAGAATTGAAAG
37 repeater length: 24

861726 GATAATCTACTATAGAATTGAAAG
length: 38 repeater length: 24
861789 GATAATCTACTATAGAATTGAAAG
length: 42 repeater length: 24
861856 GATAATCTACTATAGAATTGAAAG

crispr 3

827533 GATTAATCCTAAAAGGAATTGAAAG
length: 38 repeater length: 25
827597 GATTAATCCTAAAAGGAATTGAAAG
length: 37 repeater length: 25
827660 GATTAATCCTAAAAGGAATTGAAAG
length: 40 repeater length: 25
827726 GATTAATCCTAAAAGGAATTGAAAG
34 repeater length: 25

827786 GATTAATCCTAAAAGGAATTGAAAG
length: 40 repeater length: 25
827852 GATTAATCCTAAAAGGAATTGAAAG
34 repeater length: 25

827912 GATTAATCCTAAAAGGAATTGAAAG
length: 37 repeater length: 25

AAAGATATAGTGGATTCGTTAGGCATAAAACCAGAT spacer length:
TTTCCACTTGTAATTAGTTCATCAATTTTCATAGCTAAT spacer
GATCTAAAGTGTGTAAATACATATTTATATTTTTTCCGC spacer
ATTTCAATATTTATCTCGTTTATCGGTATGCTGTCTTGTGG spacer
AGTACCGCCTAAATACCTCAGGAAATTCACGGCCACAA spacer
ATAGTAATCAACGTGAGTACTGCACCCGTCGAAATTG spacer length:
ATATACTCTAGTTACTGAAGGAGCGACACCGAAAAAC spacer length:
TATTTTTGTAATCACACCTATGTTTTCAAATCGGGGGTT spacer
AACTATTTTTTATACTTAAAGCTTCTTCTTTATCTTTTA spacer
TAGTGTGTAATCTTCATAAGTTTCTACTTTCTTCTCCT spacer
ACTCCTCTTCTTAAAAGCTTATAACTGCTATTTTAAATA spacer
CACATCTCACCTTTATCTATAACCTTTAAGACGTTAAT spacer
CAAAGATGACCCTACACCCCACACAACTTCACTCCC spacer length:
GGTGATTAGATGGCAAAAACAATTAGGAACCCCGAAA spacer length:
TTTCCCTGGTCGCAAATAGGGTATGTTGGAATAAGAGG spacer
ACTATTGCTATAAATCCTACCGTTAAAATGTCAAACGC spacer
AAGAACTTAAAGCCATAATTGTTCGCATTTAGATTTTGAGC spacer
CCCAATGCTAATCCGCCACCTATTGCACCGCCGTATA spacer length:
TATAGATAACTGTTTCATCATCTTCATTCTTGCAATA spacer length:
TTTGATGATAAAGACAATGGCCCACCGTAAGGCTGTATT spacer
AATCCCACGCGTGCAACAACAATGGATTTTACACACT spacer length:
ACGAAAGAGAATTTGCTAATTCGTTAATATCTTGAACG spacer
AATTGCGTCTGTTCTGTCTCTGCACTCTGCACTATTA spacer length:
ATGAGCTGAAGGAATTAGTTAAGGTCGTAGAGAAAGA spacer length:
CTTATGCGGTCATTAGAACCATACAGCTCCTGGAGGAG spacer
TTCTCACATTTATCCTTAGAACCGTCATAATCGTTCAAAATC spacer

ATAATGTAAGTTGGATTTTGTAAGTAGAGTCTTTATTTACAA

CTTACTTTTTCATGGCACATTCTTGACGCTTGACCGAA spacer
TTTTTCGCTAAAGTGAGTAAATCTAGGTAATGCTTCG spacer
GTAATTTTACTAACTCGTTACAAGCTTACAATCTATATCT spacer
TTTTTTAATATTTTTCTAATTTCATCACTGATTT spacer length:
CTTTCGTCTGCACCCATTTTTTTGCTTAACTCTTCTAGCA spacer
AAAAAGTCCACGCTATAATCCCATGAATGTTCGA spacer length:

ATCCGTATATAGTAAATAATGCCACCTAAATCTATTT spacer
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827975
length:
828038
length:
828103
length:
828167

GATTAATCCTAAAAGGAATTGAAAG
37 repeater length: 25
GATTAATCCTAAAAGGAATTGAAAG
39 repeater length: 25
GATTAATCCTAAAAGGAATTGAAAG
38 repeater length: 25
GATTAATCCTAAAAGGAATTGAAAG

length: 37 repeater length: 25
828230 GATTAATCCTAAAAGGAATTGAAAG
34 repeater length: 25

828290 GATTAATCCTAAAAGGAATTGAAAG
35 repeater length: 25

828351 GATTAATCCTAAAAGGAATTGAAAG
length: 38 repeater length: 25
828415 GATTAATCCTAAAAGGAATTGAAAG
length: 37 repeater length: 25
828478 GATTAATCCTAAAAGGAATTGAAAG
length: 39 repeater length: 25
828543 GATTAATCCTAAAAGGAATTGAAAG
length: 38 repeater length: 25
828607 GATTAATCCTAAAAGGAATTGAAAG
length: 38 repeater length: 25
828671 GATTAATCCTAAAAGGAATTGAAAG
length: 41 repeater length: 25
828738 GATTAATCCTAAAAGGAATTGAAAG
length: 37 repeater length: 25
828801 GATTAATCCTAAAAGGAATTGAAAG
length: 37 repeater length: 25
828864 GATTAATCCTAAAAGGAATTGAAAG
length: 37 repeater length: 25
828927 GATTAATCCTAAAAGGAATTGAAAG
length: 39 repeater length: 25
828992 GATTAATCCTAAAAGGAATTGAAAG
36 repeater length: 25

829054 GATTAATCCTAAAAGGAATTGAAAG
length: 39 repeater length: 25
829119 GATTAATCCTAAAAGGAATTGAAAG
35 repeater length: 25

829180 GATTAATCCTAAAAGGAATTGAAAG
36 repeater length: 25

829242 GATTAATCCTAAAAGGAATTGAAAG
length: 39 repeater length: 25
829307 GATTAATCCTAAAAGGAATTGAAAG
length: 37 repeater length: 25
829370 GATTAATCCTAAAAGGAATTGAAAG
36 repeater length: 25

829432 GATTAATCCTAAAAGGAATTGAAAG
length: 37 repeater length: 25
829495 GATTAATCCTAAAAGGAATTGAAAG
length: 37 repeater length: 25
829558 GATTAATCCTAAAAGGAATTGAAAG
length: 38 repeater length: 25
829622 GATTAATCCTAAAAGGAATTGAAAG
length: 39 repeater length: 25
829687 GATTAATCCTAAAAGGAATTGAAAG
35 repeater length: 25

829748 GATTAATCCTAAAAGGAATTGAAAG
length: 43 repeater length: 25
829817 GATTAATCCTAAAAGGAATTGAAAG
length: 38 repeater length: 25
829881 GATTAATCCTAAAAGGAATTGAAAG
length: 39 repeater length: 25
829946 GATTAATCCTAAAAGGAATTGAAAG

TTGTCTAAGCTAAAAGCTAAGCAAAAAGCTTATATAC spacer
AATAATTTCTTTGCTTTTTCTTCCTCTTGTTGTAATAAT spacer
ATAACAACTTCGCCTCCCCGTCGTCCTTAACGAACTTC spacer
TTTGTATAATAGAAACTTGCCTTCCTAAATCTCAGTT spacer
AACACTATTCTCTTCCTTACCTCTTTTACGTCCT spacer length:
AAGTTAGCCGAGGTAGTGATTAGCCATGGATAGAT spacer length:
ATTTAAATTTCCAGTACCATAAGCAACTGCTTGTCTAT spacer
TAGTATTTATAGCTTCTTTTATCGTAAAAACACCTTT spacer
GTATAGAACAACCACTGCCTAGCACTGTTTGGGTGTCCA spacer
TTAAAATTAGATGATTTGTTAGGCATGTTTGGCTATCC spacer
CCAATAAACCCCTACTGCTTACGTGGCTTAATACGTTA spacer
TTATATCAATAATGATGGTCTTATCACTGCTGTTCTTCTTC spacer
ACGAGTTTGTAGAGTTCAAACGTCTGGTTGAGTATGT spacer
GATTTATCAAAAAGCGGAATAACGAAGACGCCAAATT spacer
TTCAAAGCTCTAAGCAGGGAGTTAGCCAACGCCTTGT spacer
TTTATTATATATAACAATACTATATCCTGCGTCCTTTAG spacer
TATTCTAATAATGGAAAGCTACTATGATTTTGTGCA spacer length:
TAATTATCAATAATCCATTGAGTTATTGCATAATATCCT spacer
ATATCTTGACTCATATTTACACCCGAAAAAATCAA spacer length:
TTGATATCTAGGGCGGGCGTTAAATTCGTAGAGGCG spacer length:
ACGTGTTATATCTATATCTGTCTTCAGCATGTAACGATT spacer
TTTCGCTTCAGAAAAGTCACTTTAGATCACTTTATAT spacer
CGTAATCGTTCCAACGGGCAATAATTCTATATATCG spacer length:
GAGACTTCTACATCTTGTCCGCTCATCTGTGTTCTTT spacer
AAATTATATGGCCTGAAGTGGGTGTTAAGTACGACAA spacer
GAGGTTGGACGGCTAACGAATATCCCGCATTAGGCGGA spacer
TTCAAACTCCGGGTCTGTCTCTTCGTAATTAATTTTCTT spacer
TCTAATTTGAATGTTATAACCCTGTTCATAAGTAT spacer length:
GAACTATTGCACCTTTATAAGTATCCTCTTCTTCAGTTTTCTT spacer
AATACATTAGCTATACTTGGATATCCAAGATTTATACC spacer
CTTTTGCGTAATAAATTTATACGTCCAATCGGGCATTCT spacer

TCCTCAATTGGCAAATACATATGCTAATATAATTGCACT

GCA 000022425.1 ASM2242v1l genomic.fna(findCrispr) :

START
SPACER
crispr 1

REPEAT

935767 CTTTCAATTCTATAGTAGATTATC CGTCTGAGGACGGATCCTACGGCGAAGCAGTACTGGAGT spacer

length: 39 repeater length: 24



5000

5001

5002

5003

5004

5005

5006

5007

5008

5009

5010

5011

5012

5013

5014

5015

5016

5017

5018

5019

5020

5021

5022

5023

5024

5025

5026

5027

5028

5029

5030

5031

5032

5033

5034

5035

935831 CTTTCAATTCTATAGTAGATTATC
length: 38 repeater length: 24
935894 CTTTCAATTCTATAGTAGATTATC
length: 40 repeater length: 24
935959 CTTTCAATTCTATAGTAGATTATC
length: 39 repeater length: 24
936023 CTTTCAATTCTATAGTAGATTATC
37 repeater length: 24

936085 CTTTCAATTCTATAGTAGATTATC
length: 38 repeater length: 24
936148 CTTTCAATTCTATAGTAGATTATC
length: 38 repeater length: 24
936211 CTTTCAATTCTATAGTAGATTATC
37 repeater length: 24

936273 CTTTCAATTCTATAGTAGATTATC
length: 41 repeater length: 24
936339 CTTTCAATTCTATAGTAGATTATC
length: 40 repeater length: 24
936404 CTTTCAATTCTATAGTAGATTATC
length: 40 repeater length: 24
936469 CTTTCAATTCTATAGTAGATTATC
length: 38 repeater length: 24
936532 CTTTCAATTCTATAGTAGATTATC
length: 38 repeater length: 24
936595 CTTTCAATTCTATAGTAGATTATC
length: 38 repeater length: 24
936658 CTTTCAATTCTATAGTAGATTATC
length: 39 repeater length: 24
936722 CTTTCAATTCTATAGTAGATTATC
length: 38 repeater length: 24
936785 CTTTCAATTCTATAGTAGATTATC
36 repeater length: 24

936846 CTTTCAATTCTATAGTAGATTATC
37 repeater length: 24

936908 CTTTCAATTCTATAGTAGATTATC
37 repeater length: 24

936970 CTTTCAATTCTATAGTAGATTATC
length: 38 repeater length: 24
937033 CTTTCAATTCTATAGTAGATTATC
length: 40 repeater length: 24
937098 CTTTCAATTCTATAGTAGATTATC
37 repeater length: 24

937160 CTTTCAATTCTATAGTAGATTATC
length: 38 repeater length: 24
937223 CTTTCAATTCTATAGTAGATTATC
length: 40 repeater length: 24
937288 CTTTCAATTCTATAGTAGATTATC
length: 38 repeater length: 24
937351 CTTTCAATTCTATAGTAGATTATC
length: 39 repeater length: 24
937415 CTTTCAATTCTATAGTAGATTATC
length: 38 repeater length: 24
937478 CTTTCAATTCTATAGTAGATTATC
length: 38 repeater length: 24
937541 CTTTCAATTCTATAGTAGATTATC
37 repeater length: 24

937603 CTTTCAATTCTATAGTAGATTATC
length: 39 repeater length: 24
937667 CTTTCAATTCTATAGTAGATTATC
length: 38 repeater length: 24
937730 CTTTCAATTCTATAGTAGATTATC
length: 38 repeater length: 24
937793 CTTTCAATTCTATAGTAGATTATC
length: 39 repeater length: 24
937857 CTTTCAATTCTATAGTAGATTATC
length: 40 repeater length: 24
937922 CTTTCAATTCTATAGTAGATTATC
36 repeater length: 24

937983 CTTTCAATTCTATAGTAGATTATC
length: 39 repeater length: 24
938047 CTTTCAATTCTATAGTAGATTATC

CGGTTTCGGTGGATTTATATATAGCCACGAGAAGGATG spacer
GTAAACACGACCTCCACTACTACACTATAAATTACATTGC spacer
AGTAAGCAGTGGTTATAAAGATACTGATGAACTAATAGG spacer
TTGATATCGATTATGTTATTTATATTAATGTTAAAAA spacer length:
CTTGTTTATTATTGAGTTGTTTCAAGATGTTGGTATCA spacer
TTTGCATATCTACTGACGTCAGCGATGTATCTAAGGTT spacer
CTTACACTCAACTTAAAAGAAGAAGAGATAATAGCAA spacer length:
CCGAGGCATCATTGATATCTAGGGCGGGCGTTAAATTCGTA spacer
AGGATTATCTCTTCGTCTACGGTGCTCGCGTCCACGATCT spacer
ACGCGGATTAATAGATTCTGCATATGCGACGTTAGAACAA spacer
CTTTGTTCTCTCAGAAGCTGTTACGTTACTTCTTAGTA spacer
ATTATAAAAAAGATAAACGATTAAGCATTCAATTTGAA spacer
AAATAAATTGAATTTTGACTTACAAGTTTTTCCTCTTC spacer
CATCAGATTTAGCTAATATTAACATTCTTCTAGGGGGAT spacer
GCCGGATTTTTTTCATATTTCAAGAAAAAAGAATGCGA spacer
AATTTTATATCGAATCTGATTTTTATTTCAATAATT spacer length:
CCCGACACTTGAATAATAAGGACTAAATAATTAATTA spacer length:
TGAGGAAGAATGATAACACTTTTTGAAGTGTTTCTTA spacer length:
AATTTCTTGACCGCCGTATGTGACTTTTTCGGGTTCTA spacer
GCAAAACGATAAACATAATAGTTCCTTCCGGAGCTAGCGG spacer
CGCCTTCTGCACGAGCGTTGGAGCGAACAAACCGTAG spacer length:
TTGTATCACGAACTGTGGGTTGCCACCCTGAACGATTA spacer
AGAATCACCCCGAGCTATTAAAGCCAAACGGCGAAATCGC spacer
GGAAACTCCCACTTCAAGCGTAAACGTTTGCCAGGGCT spacer
TACTTTATTTGTGATAGATGAGGCTCATCATCATTTTCA spacer
ATCCTTATATAATGATATAATAACGCTAGGGTGAGATG spacer
CTTTAATATTGCGGCAAGTGCTCCAGCTGGTTCTGTTG spacer
GAACTAGAGGACTTCTTCCTAAGTGGTCTCGATGAAA spacer length:
AATAATAAACATTCTAGTGATGATATCATTTTACCAATG spacer
AATTACTACTCAAGATATAATAGACTTTCTGACTACAA spacer
TCATGAAATTTATTATTAACAACAAGATATAATTATTT spacer
TAGGGTTCTTCTTCAATTGGGTGAGGGAAGAGAGGATAT spacer
ATAGAGCAAACGCTAGATTGTCGAGAAAGATGTTTATCGT spacer
CCTCAACTGTTTGAATATCCATAATTAAGTATAATG spacer length:
ATACTAACTATGGGGCAAACCACCAAGTCTTGCAAGTAA spacer

TTCAACATTCCCAATTCTCATAAGTTCATTATAGTTTC spacer
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length: 38 repeater length: 24
938110 CTTTCAATTCTATAGTAGATTATC
37 repeater length: 24

938172 CTTTCAATTCTATAGTAGATTATC
length: 40 repeater length: 24
938237 CTTTCAATTCTATAGTAGATTATC
length: 41 repeater length: 24
938303 CTTTCAATTCTATAGTAGATTATC
length: 38 repeater length: 24
938366 CTTTCAATTCTATAGTAGATTATC
length: 40 repeater length: 24
938431 CTTTCAATTCTATAGTAGATTATC
37 repeater length: 24

938493 CTTTCAATTCTATAGTAGATTATC
37 repeater length: 24

938555 CTTTCAATTCTATAGTAGATTATC
length: 38 repeater length: 24
938618 CTTTCAATTCTATAGTAGATTATC
length: 40 repeater length: 24
938683 CTTTCAATTCTATAGTAGATTATC
36 repeater length: 24

938744 CTTTCAATTCTATAGTAGATTATC
36 repeater length: 24

938805 CTTTCAATTCTATAGTAGATTATC
length: 40 repeater length: 24
938870 CTTTCAATTCTATAGTAGATTATC
length: 38 repeater length: 24
938933 CTTTCAATTCTATAGTAGATTATC
length: 40 repeater length: 24
938998 CTTTCAATTCTATAGTAGATTATC
length: 39 repeater length: 24
939062 CTTTCAATTCTATAGTAGATTATC
37 repeater length: 24

939124 CTTTCAATTCTATAGTAGATTATC
length: 38 repeater length: 24
939187 CTTTCAATTCTATAGTAGATTATC
length: 39 repeater length: 24
939251 CTTTCAATTCTATAGTAGATTATC
length: 38 repeater length: 24
939314 CTTTCAATTCTATAGTAGATTATC
length: 40 repeater length: 24
939379 CTTTCAATTCTATAGTAGATTATC
37 repeater length: 24

939441 CTTTCAATTCTATAGTAGATTATC
length: 38 repeater length: 24
939504 CTTTCAATTCTATAGTAGATTATC
37 repeater length: 24

939566 CTTTCAATTCTATAGTAGATTATC
length: 39 repeater length: 24
939630 CTTTCAATTCTATAGTAGATTATC
length: 39 repeater length: 24
939694 CTTTCAATTCTATAGTAGATTATC
length: 41 repeater length: 24
939760 CTTTCAATTCTATAGTAGATTATC
length: 38 repeater length: 24
939823 CTTTCAATTCTATAGTAGATTATC
length: 39 repeater length: 24
939887 CTTTCAATTCTATAGTAGATTATC
length: 38 repeater length: 24
939950 CTTTCAATTCTATAGTAGATTATC
36 repeater length: 24

940011 CTTTCAATTCTATAGTAGATTATC
length: 38 repeater length: 24
940074 CTTTCAATTCTATAGTAGATTATC
length: 40 repeater length: 24
940139 CTTTCAATTCTATAGTAGATTATC
length: 39 repeater length: 24
940203 CTTTCAATTCTATAGTAGATTATC
37 repeater length: 24

940265 CTTTCAATTCTATAGTAGATTATC
37 repeater length: 24

TTGATTTTGGGTTGCGGACATGGGATGACCCCGATAA spacer length:
CGGCATCCCTGAAACATGCATACTGTATTGTTGAAAGATA spacer
ACAAAAGAAAGAAGAGGAATTCAGTTTAGGGCTTATAGGTT spacer
CCACTTCTTGATCCTGAAAACGATACGCATCACTGTAA spacer
AATATGTGGTTGAAACAGTTTCGTCGTTCTTCAACGAAGA spacer
AACAAGACCTCGACGTCCCGTGAGTCCAGGAAGAGGA spacer length:
ATTAATACTCAAGATATAATAGATTTCTTGACTAAAA spacer length:
GAAACTTTAAAAGTCTGCCAGACAAATGTTTAAATATA spacer
TTAGAGACAAATGTCACTTCCATAGACTTATAATAGTTTA spacer
AAAACTTCTATTGAATTTTACTAGATGGTCTTTTTA spacer length:
TTGTCAATAATTTAGTAGTACCAGTAGCTAAAAGAT spacer length:
AATTAATAAATTATTATTCAGCAGGTCAAAGAATAAGGAT spacer
ACCTGCAGAACTCATTATCCATCATGTAAGAAGTACGA spacer
ACGCCAATTGACCACAGTGGTCTACTTATTGATGAAGTAT spacer
TCTTTTTTCTTCGTTTCTGTTTCACTTCTATATTTAATC spacer
CCTTACACGTTCAAACCTAATCATCTCGTTACATTAC spacer length:
CATATAATGTTGTTCCTAGTAGATACCCTAATATAACA spacer
ATAAGGTACTTTACATAGATATAGAAGTTAATAATATAG spacer
ATTGTAGTCACTACTTTAGCACCGCTAAGAATATATTT spacer
GAGGAAGAGATGGAGTCTGGTAAGGAGGTTTTCGTTATTT spacer
AGAAAAGTATTCTATCTTTATCCGGATAATACAGAGT spacer length:
CTTTTCTACACAAGAGAGCCGAGAGAAATAGAATTCAT spacer
TAACCACTTAACTCCCCAGTTAAGTGGTTGGAGACTA spacer length:
ACTTCGCTCCGCTTTGGGGCGACGAGGACGAGTTCTACA spacer
TATTAGGAAAGTAAACATCTTCGTTTCCTGATATGATTA spacer
AGGGGATGTAGGAGGAGGATTTGCGAATGATTTTAGAAGAA spacer
AAATATTTATAAGGAACAAAAAACATAGAGAAGTACAG spacer
TTAAATATGATTATGAGGGAACAATAAAGATAATTTATT spacer
ATATAATACCATCTATAAATAAAGATAAGAAACTTGTG spacer
CCGCAAATACCTTACTTCATCACTATTGTAAACCCA spacer length:
TTAAGTATATTAAGTATCAAAGGGGAAGAAAAAGTAAG spacer
GGTAAACAGTGGTTATAAAGATACTGATGAATTAATAGGA spacer
CCCCTTCTTAATTTTCTTATTAAAAATGATATTGAATAC spacer
TTTATATCACAAAGATGTATTGAGGGAGTTCCAAAGG spacer length:

TGGAAAGAAGTAACCTAGGAAATGTGTACATTACAAT spacer length:
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940327 CTTTCAATTCTATAGTAGATTATC
37 repeater length: 24

940389 CTTTCAATTCTATAGTAGATTATC
37 repeater length: 24

940451 CTTTCAATTCTATAGTAGATTATC
length: 40 repeater length: 24
940516 CTTTCAATTCTATAGTAGATTATC
length: 38 repeater length: 24
940579 CTTTCAATTCTATAGTAGATTATC
length: 41 repeater length: 24
940645 CTTTCAATTCTATAGTAGATTATC
37 repeater length: 24

940707 CTTTCAATTCTATAGTAGATTATC
length: 39 repeater length: 24
940771 CTTTCAATTCTATAGTAGATTATC
37 repeater length: 24

940833 CTTTCAATTCTATAGTAGATTATC
length: 39 repeater length: 24
940897 CTTTCAATTCTATAGTAGATTATC
35 repeater length: 24

940957 CTTTCAATTCTATAGTAGATTATC
length: 39 repeater length: 24
941021 CTTTCAATTCTATAGTAGATTATC
length: 38 repeater length: 24
941084 CTTTCAATTCTATAGTAGATTATC
length: 38 repeater length: 24
941147 CTTTCAATTCTATAGTAGATTATC
length: 39 repeater length: 24
941211 CTTTCAATTCTATAGTAGATTATC
length: 39 repeater length: 24
941275 CTTTCAATTCTATAGTAGATTATC
length: 39 repeater length: 24
941339 CTTTCAATTCTATAGTAGATTATC
37 repeater length: 24

941401 CTTTCAATTCTATAGTAGATTATC
length: 38 repeater length: 24
941464 CTTTCAATTCTATAGTAGATTATC
37 repeater length: 24

941526 CTTTCAATTCTATAGTAGATTATC
length: 41 repeater length: 24
941592 CTTTCAATTCTATAGTAGATTATC
length: 38 repeater length: 24
941655 CTTTCAATTCTATAGTAGATTATC
length: 38 repeater length: 24
941718 CTTTCAATTCTATAGTAGATTATC
37 repeater length: 24

941780 CTTTCAATTCTATAGTAGATTATC
37 repeater length: 24

941842 CTTTCAATTCTATAGTAGATTATC

crispr 2

946465 GATAATCTACTATAGAATTGAAAG
length: 40 repeater length: 24
946530 GATAATCTACTATAGAATTGAAAG
length: 39 repeater length: 24
946594 GATAATCTACTATAGAATTGAAAG
length: 41 repeater length: 24
946660 GATAATCTACTATAGAATTGAAAG
length: 40 repeater length: 24
946725 GATAATCTACTATAGAATTGAAAG
35 repeater length: 24

946785 GATAATCTACTATAGAATTGAAAG
length: 38 repeater length: 24
946848 GATAATCTACTATAGAATTGAAAG
length: 40 repeater length: 24
946913 GATAATCTACTATAGAATTGAAAG
length: 42 repeater length: 24
946980 GATAATCTACTATAGAATTGAAAG
length: 40 repeater length: 24
947045 GATAATCTACTATAGAATTGAAAG

TGGTGTCCCCAATAACACTTGCTTACCGAAGATAAAG spacer length:
ACTAGAGCTTTACTGTTGCAAGAAGCACTACAAAATT spacer length:
CCATTTGCGTCTAGTAATGTAATAATTCGTGGGTTAATTC spacer
ATCTACAATTAAGGACAAATCACGAACGAATAATTGTA spacer
TAAATTTATCGCCAAAATCCTCCACGTTGAATATATAGAGA spacer
TCCCTCACAGATCTCTATTGAGAATTTCCAACCTTTA spacer length:
GTCGTGAAGGTCGAGAAGGGCAAAAACGTCGTCGAGGTG spacer
TTTATACGCCAATACGCCCCACTCCTTCTAATGTCGT spacer length:
AAAGATAACCAAGCCCTAGTTAATGAAAACGGAAAAATC spacer
ATTCATTAAAAATGCACCTACATATCATGATCCAG spacer length:
GCTGTTGTAGCTAACATCGCTAGGTTTTGAGGAGATAGG spacer
ACTACCTTCCGGTGAGAACGAGCCACCTGTTCAATACC spacer
TAAAGGTGAAAGGAGAAGTATACAAGTTGAGTTACCAA spacer
AAGGGGGAGGTATTTACTCCGGCCTTAGCGAAATATCTA spacer
TTGTCTCTTCTTCTAATAAGTCCATGCCCTCTGCATCAG spacer
TAGTAGAAGGCGTAATGGAGACCATGCCGAATATTGAAA spacer
CCGCCATGTGTTTACTGGTACAAGTAAAAGAAGGAAA spacer length:
AGCTTACAATCTCAAAGATAATCGCTGAAAGGGAGGGA spacer
AGCCACGGGATAGACAGGTTGCCGGAAGAGACGTTAA spacer length:
TGAATGCAACAGTAAAGGTTAAATTTGCAACAGTGTAAAAG spacer
TGATAGTTGATGCAGAAAAGATATATAAATATATTATT spacer
TTTCACTATAGTTATCTTGACCCTTATGGCGGGGTTGT spacer
CATGAAATATCTCGAAGCGGGGAAGATAAATTTCTAC spacer length:
GTGTAGCGTCACTTGAGAACCTGCACGGTGAAGCTAG spacer length:

ATGCTCAAAGCAAGTGATGGGACGATTACTAACCTAC

TCATTTTAGACATTGTGTCGAGGAGCATGGACTTGATGTT spacer
CTAAATATTAAAGTTTTGCATTCTTTGTACGCGTCACCA spacer
GTAAAAATTACAGAATCTCTTTATAAAATTTTAGAGCAGAA spacer
ATCAGAGTTGATTATTTGCCAACTGGTGCAGTTCTTATAG spacer
ATGGTTGAAAGTACGTCATGGAAAGTACTACCGTA spacer length:
CTTCTAATTCTTCTTTTAGCCTTGATGCAATCAGTATC spacer
GTATTGAACGCAGATATTAAAGCAGCATCTTCATATTCCG spacer
CGGCGGTTACAACAACAAGTACTGCATACGTGATGGTGGGTT spacer
TTGATTAACACTAGAAATCGCATTTGAAATAATCGTTACG spacer

GTTCTCTGTTCTGCCATATCGCTATCCAGTAATCAC spacer length:
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36 repeater length: 24

947106 GATAATCTACTATAGAATTGAAAG
length: 38 repeater length: 24
947169 GATAATCTACTATAGAATTGAAAG
37 repeater length: 24

947231 GATAATCTACTATAGAATTGAAAG
length: 38 repeater length: 24
947294 GATAATCTACTATAGAATTGAAAG
37 repeater length: 24

947356 GATAATCTACTATAGAATTGAAAG
35 repeater length: 24

947416 GATAATCTACTATAGAATTGAAAG
length: 38 repeater length: 24
947479 GATAATCTACTATAGAATTGAAAG
length: 39 repeater length: 24
947543 GATAATCTACTATAGAATTGAAAG
length: 40 repeater length: 24
947608 GATAATCTACTATAGAATTGAAAG
37 repeater length: 24

947670 GATAATCTACTATAGAATTGAAAG
length: 38 repeater length: 24
947733 GATAATCTACTATAGAATTGAAAG
37 repeater length: 24

947795 GATAATCTACTATAGAATTGAAAG
36 repeater length: 24

947856 GATAATCTACTATAGAATTGAAAG
length: 42 repeater length: 24
947923 GATAATCTACTATAGAATTGAAAG
37 repeater length: 24

947985 GATAATCTACTATAGAATTGAAAG
37 repeater length: 24

948047 GATAATCTACTATAGAATTGAAAG
length: 41 repeater length: 24
948113 GATAATCTACTATAGAATTGAAAG
length: 38 repeater length: 24
948176 GATAATCTACTATAGAATTGAAAG
length: 38 repeater length: 24
948239 GATAATCTACTATAGAATTGAAAG
length: 41 repeater length: 24
948305 GATAATCTACTATAGAATTGAAAG
length: 42 repeater length: 24
948372 GATAATCTACTATAGAATTGAAAG
length: 38 repeater length: 24
948435 GATAATCTACTATAGAATTGAAAG
37 repeater length: 24

948497 GATAATCTACTATAGAATTGAAAG
length: 40 repeater length: 24
948562 GATAATCTACTATAGAATTGAAAG
length: 39 repeater length: 24
948626 GATAATCTACTATAGAATTGAAAG
length: 42 repeater length: 24
948693 GATAATCTACTATAGAATTGAAAG
length: 38 repeater length: 24
948756 GATAATCTACTATAGAATTGAAAG
37 repeater length: 24

948818 GATAATCTACTATAGAATTGAAAG
36 repeater length: 24

948879 GATAATCTACTATAGAATTGAAAG
length: 39 repeater length: 24
948943 GATAATCTACTATAGAATTGAAAG
length: 42 repeater length: 24
949010 GATAATCTACTATAGAATTGAAAG
length: 39 repeater length: 24
949074 GATAATCTACTATAGAATTGAAAG
37 repeater length: 24

949136 GATAATCTACTATAGAATTGAAAG
length: 41 repeater length: 24
949202 GATAATCTACTATAGAATTGAAAG
37 repeater length: 24

949264 GATAATCTACTATAGAATTGAAAG
length: 38 repeater length: 24

ACCTAGTGGTAATGGGGGATTCGCGTTAAACGTCACCT spacer
ATTTATAACAAACTCCAAGAATGGGAGAGAGTAAACA spacer length:
CTTTTCTGTAATCGCTGGGATTCCTCATTATCAGATAA spacer
TGGCTTGTTAAGCCAGGGAACTTACACACGTAACGTT spacer length:
AAATCTTTCGCTAACGGAGAGGTTAGATCTGCGGC spacer length:
CCAGTTGTCGCTTCATATGCAACATCTATCCAATACGT spacer
AATGGCAAAAGGAACTAGTTGAATCTTCTCTTAAGTTAA spacer
ACTACCATCCAGTCCCTACAATTTACCGGGTACAGGTCTA spacer
TCTGAAGTTGTGCCCCCCTCACTTTCACTTTCCTCCT spacer length:
TGTAACGGTTGAATATATTAATCACGTACACACGTATG spacer
TGGGAAATACTCATCCGCCATGTTTTCACTAAAACAT spacer length:
ATTACTAAAAGGTCGTTCTTGGGATCGTATCTATAT spacer length:
ACAAATAGAATTGCGACCGGGTACAATTTTGACAACAAAACT spacer
CTTACTTTATGGTCCCTTTCTAATTATGCTGACTTCA spacer length:
ATATTATCATCATTGAATATCTCTACTGTATATGTTT spacer length:
CTAGCATATGTTAGATTTAGCGATTGAATTACAGTTCCCGC spacer
GTTAGCAGAAATAATAGCTACATATGACCCTAACAATG spacer
TTAAGTTATTGGGGACAATACGGGGGATTTTTATTCAA spacer
GTAAATCCATATGAGTTCTATCAACTACTTCAGCAAACTGG spacer
TAGAAATAGTATTTCCGTCGGTGGTAGTTAAGTGCTCAAAAA spacer
ATCTTTGGGAGGGCGAGCGGGTTTATCCCGAAGTTCGG spacer
AAACCGCATCACAGTGGTTTTGAAGAAGTAAATATTT spacer length:
TTTGTGAGTTGGAGACCGTTACGGCCACGCATTCCACGCG spacer
ATAATACGGTACCTACGTCCATTTGCGACGTCTCATTAA spacer
AGAACGGGTAAGCATTCCTCTACCTTATGCACCACATCAATC spacer
TAGGGTTTGGGATAGCTAATGCCAATCTAAGTCATCTA spacer
GAACAGGTCGAAAGAGCTGAGCTTTGGCATGCAATTT spacer length:
TTAGTTTGAACAAGTTGGACATAACGTCCGTAGAAC spacer length:
TATTGTCCTGCAGTCTCGTAATATACTTTAGTCCCATAC spacer
TCTATATTGAATTCTATGCATATTCAATATTTCTCAACACCT spacer
TCTACAATTTTGGAGGAATTTGGATTAGATTTAACTTTA spacer
TAATTTTTTCGTTGTTTTTATCAAAACACAAAGCACT spacer length:
GAAGAAGAGTTAGCAATATTAGATCTATATTGCGCAAATAT spacer
AATCTACGGTGCAGCAGGTCTATTTTTTGGAGTATTG spacer length:

AGTACAGGGACGTTCAATGAGTAAGGCTCCGCAAGGTA spacer
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949327 GATAATCTACTATAGAATTGAAAG
length: 43 repeater length: 24
949395 GATAATCTACTATAGAATTGAAAG
length: 40 repeater length: 24
949460 GATAATCTACTATAGAATTGAAAG
length: 38 repeater length: 24
949523 GATAATCTACTATAGAATTGAAAG
37 repeater length: 24

949585 GATAATCTACTATAGAATTGAAAG
length: 39 repeater length: 24
949649 GATAATCTACTATAGAATTGAAAG
length: 38 repeater length: 24
949712 GATAATCTACTATAGAATTGAAAG
length: 40 repeater length: 24
949777 GATAATCTACTATAGAATTGAAAG
length: 40 repeater length: 24
949842 GATAATCTACTATAGAATTGAAAG
length: 39 repeater length: 24
949906 GATAATCTACTATAGAATTGAAAG
length: 38 repeater length: 24
949969 GATAATCTACTATAGAATTGAAAG
length: 40 repeater length: 24
950034 GATAATCTACTATAGAATTGAAAG
length: 41 repeater length: 24
950100 GATAATCTACTATAGAATTGAAAG
length: 39 repeater length: 24
950164 GATAATCTACTATAGAATTGAAAG
length: 39 repeater length: 24
950228 GATAATCTACTATAGAATTGAAAG
36 repeater length: 24

950289 GATAATCTACTATAGAATTGAAAG
length: 38 repeater length: 24
950352 GATAATCTACTATAGAATTGAAAG
length: 39 repeater length: 24
950416 GATAATCTACTATAGAATTGAAAG
length: 39 repeater length: 24
950480 GATAATCTACTATAGAATTGAAAG
36 repeater length: 24

950541 GATAATCTACTATAGAATTGAAAG
length: 39 repeater length: 24
950605 GATAATCTACTATAGAATTGAAAG

crispr 3

911635 GATTAATCCTAAAAGGAATTGAAAG
length: 39 repeater length: 25
911700 GATTAATCCTAAAAGGAATTGAAAG
36 repeater length: 25

911762 GATTAATCCTAAAAGGAATTGAAAG
length: 37 repeater length: 25
911825 GATTAATCCTAAAAGGAATTGAAAG
36 repeater length: 25

911887 GATTAATCCTAAAAGGAATTGAAAG
36 repeater length: 25

911949 GATTAATCCTAAAAGGAATTGAAAG
length: 38 repeater length: 25
912013 GATTAATCCTAAAAGGAATTGAAAG
34 repeater length: 25

912073 GATTAATCCTAAAAGGAATTGAAAG
length: 38 repeater length: 25
912137 GATTAATCCTAAAAGGAATTGAAAG
length: 37 repeater length: 25
912200 GATTAATCCTAAAAGGAATTGAAAG
length: 38 repeater length: 25
912264 GATTAATCCTAAAAGGAATTGAAAG
length: 39 repeater length: 25
912329 GATTAATCCTAAAAGGAATTGAAAG
length: 37 repeater length: 25
912392 GATTAATCCTAAAAGGAATTGAAAG
length: 37 repeater length: 25
912455 GATTAATCCTAAAAGGAATTGAAAG

TTTGTAACCACCTTTTCGGTTACGCTCTCAAACTTACCACTAA spacer
AATTCTTTCAATCTTTCTCTTATTGCCTCGTTAACAAATT spacer
TAGACCCTTCTTATCTACTTAGGAAGTTAGACGGTTAC spacer
AGAAAGAAACTGGGCAGAACTAAGAAACTTTATATCA spacer length:
TCATTTGTATACAATCTTATACATATTTCTTCATTATTC spacer
ACGTACATAAAAATTGCTATAGCATTTGGAGCTGCGGC spacer
TCCAGGACGGAACAAAGCTAGGGGAATTATTTGCAACGTC spacer
TTATTTCTCAGAATATCAGAGAAATGGGATCGACAAACGG spacer
TATAATAATTAAATACTTTGGTGTTAGACTGAAATCTCT spacer
TACCACCGTTGCATTTGTTATCTCTCGGTAGTATACTT spacer
TCAAAAATTTGTTCTTGACAGGTCAGAAAAGGACTGGTAA spacer
TCAACTACTACAACTCCTGCATATGTATTTCCTACAACTCT spacer
GTGATAATAATCCAGTTGAAGTTGAAGTAGTCATAGATG spacer
TGTACTCTGGATAGGGGAACCCGACAATGAAGATAGCCT spacer
GTTCTAATAGCTTCTGTTTCAGAGATGGGTTAGCTA spacer length:
AAGCCCTATTTAGGGGGTAAACCCCCTAAAACCCCACG spacer
CTTGACATTATTCTTATACAATCTAAACAATAACTATGT spacer
GTTTTATTAGATAAAAATGAAGTTGAAGAAAAAATTATT spacer
ACTGATACTCTATCCCATATATTGCAAGATCCCTAT spacer length:
ATCTTCATCTCCAAACTACTGCTATTAACTTATCTCACT spacer

ATAATGTAAGTTGGATTTTGTAAGTAGAGTCTTTATTTA

AACTATATCTAGGTGTTTCATGGACGGGTCACCTCATTT spacer
ATATTATTCAAAAAACTGATTACGTGAATGGATTTA spacer length:
TTAATTTCTTTGACTGGTAATTTCTGTTCTATTTCTT spacer
TTACCAACCCGTTTTTATTGACAATATAACGGTTGT spacer length:
TGATCAATCACTTGTATTCTTTTGTGTAAATTTCGT spacer length:
AAGAATGATAGAATACACTACCAGTAAACGTCACTAAA spacer
ACATAGAGGGCGTTCCTTGTCACTATTAACCATG spacer length:
TAATAATGATATATTGTAGATATTATCGTTGCCCGGGG spacer
ACTTTTGCGTTTTCATTTGTCTCTTCTTCTTCAAGTA spacer
TTTGTTGGGTGTTCGTCGTTGTCCCGGCATTGAGGTTT spacer
TAAATTTCTATGTTTCATTTCAAGCATTTTTCTCTACCC spacer
TATTTATTATAACACAAAGCACTATACACTTCAAAAT spacer
AATTTGATCTATCGCGGGTATTAATTTGTTCATAACT spacer

ACAATAAGATAGAAGGGTCTCTCGCGATAACTCTGTAG spacer
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length: 38 repeater length: 25
912519 GATTAATCCTAAAAGGAATTGAAAG
35 repeater length: 25

912580 GATTAATCCTAAAAGGAATTGAAAG
35 repeater length: 25

912641 GATTAATCCTAAAAGGAATTGAAAG
length: 38 repeater length: 25
912705 GATTAATCCTAAAAGGAATTGAAAG
length: 38 repeater length: 25
912769 GATTAATCCTAAAAGGAATTGAAAG
length: 42 repeater length: 25
912837 GATTAATCCTAAAAGGAATTGAAAG
36 repeater length: 25

912899 GATTAATCCTAAAAGGAATTGAAAG
length: 37 repeater length: 25
912962 GATTAATCCTAAAAGGAATTGAAAG
36 repeater length: 25

913024 GATTAATCCTAAAAGGAATTGAAAG
length: 39 repeater length: 25
913089 GATTAATCCTAAAAGGAATTGAAAG
length: 37 repeater length: 25
913152 GATTAATCCTAAAAGGAATTGAAAG
35 repeater length: 25

913213 GATTAATCCTAAAAGGAATTGAAAG
length: 37 repeater length: 25
913276 GATTAATCCTAAAAGGAATTGAAAG
36 repeater length: 25

913338 GATTAATCCTAAAAGGAATTGAAAG
length: 38 repeater length: 25
913402 GATTAATCCTAAAAGGAATTGAAAG
length: 37 repeater length: 25
913465 GATTAATCCTAAAAGGAATTGAAAG
length: 38 repeater length: 25
913529 GATTAATCCTAAAAGGAATTGAAAG
length: 37 repeater length: 25
913592 GATTAATCCTAAAAGGAATTGAAAG
length: 37 repeater length: 25
913655 GATTAATCCTAAAAGGAATTGAAAG
length: 37 repeater length: 25
913718 GATTAATCCTAAAAGGAATTGAAAG
length: 38 repeater length: 25
913782 GATTAATCCTAAAAGGAATTGAAAG
length: 37 repeater length: 25
913845 GATTAATCCTAAAAGGAATTGAAAG
34 repeater length: 25

913905 GATTAATCCTAAAAGGAATTGAAAG
34 repeater length: 25

913965 GATTAATCCTAAAAGGAATTGAAAG
35 repeater length: 25

914026 GATTAATCCTAAAAGGAATTGAAAG
length: 44 repeater length: 25
914096 GATTAATCCTAAAAGGAATTGAAAG
35 repeater length: 25

914157 GATTAATCCTAAAAGGAATTGAAAG
35 repeater length: 25

914218 GATTAATCCTAAAAGGAATTGAAAG
length: 37 repeater length: 25
914281 GATTAATCCTAAAAGGAATTGAAAG
36 repeater length: 25

914343 GATTAATCCTAAAAGGAATTGAAAG
length: 37 repeater length: 25
914406 GATTAATCCTAAAAGGAATTGAAAG
length: 41 repeater length: 25
914473 GATTAATCCTAAAAGGAATTGAAAG
length: 38 repeater length: 25
914537 GATTAATCCTAAAAGGAATTGAAAG
36 repeater length: 25

914599 GATTAATCCTAAAAGGAATTGAAAG
length: 40 repeater length: 25
914665 GATTAATCCTAAAAGGAATTGAAAG
length: 38 repeater length: 25

TTAAACTTTTACTAACTTACTAACTTACAAACTTA spacer length:
TTCAGTAAGTAAGTTCGATTTTACTTATCGCCCAT spacer length:
ATAGATATGATGAGATGGCAAACAATGTATACTAGGAA spacer
CTGACTGGTATCAAAGATAACGCTTTCTTAGGGTTCGT spacer
GCAGTTAGGAAAACCACCAGATTTGGCTAGTTATATAGCCCA spacer
ACAATACCATGTGCAGAATCAATAAACAATATGCTG spacer length:
ACTTGTATATCAGATATCATGTCTACTAACGGCAAAT spacer
TATCATCATTCTCCTTGATAAACCAGTCTCACTTTC spacer length:
AGTTATTTCGACGTGATTTAACGCACAGTAAGATTTATA spacer
CTTGTATGCGCACTTACGAAAAGCCAATAATACTCAA spacer
TCAAAATATATATCGATGATTTCTTCAAGATCACT spacer length:
ATAATATTCTCTCTACTATTTCTTCTTTCAACTATTC spacer
CTAAATATTTCGTGTTTATATCAAATGCATATACTT spacer length:
TTATATGTAGTGACGGTAAGTAGTAGCATCTATAACTC spacer
GATTACTCTTCACAGATAAACATTCTTTAGGTAATTC spacer
TTTCGTTATCGTTCACGGAATTTATCAATGCAGTTAAT spacer
TATAAGAACCTAAAAGAATTAACTAAGAGTGTTGACG spacer
TTCATTTCCGGCTCACCCTAGCCAAATACTCTTTGAA spacer
GATATCCATTCCTCAGCACTCTTAAATCCGCTGAAAT spacer
TAGAATCTAGCAGTACTATGACCCATATAACCATATAC spacer
CTTGTTAGTATATCTATTTTCATATTTATACACCCGA spacer
ATTAATTCTTTTACTGTATAGAAATATCTCATTT spacer length:
TCCGTTTCTAACTTATTAAAGTATTCATATAATG spacer length:
GTATTAAGTCATCAGAATATCCTTCTAATGATAGA spacer length:
GCTATTAACATTATTAAGTTATAGACATTTTGTCCATATTCTAC spacer
ATTGAAAAGACTTTACGAAGTATATACAAGTGCTC spacer length:
AAGTACACTTTATTAGCATTTTCTGGCAAACGATT spacer length:
TGATTCTCATCTATCTCCTCCTCCAATTCCGCGAGGA spacer
TTATTAATAATTTTTCGGGTGTTTTCATGTTTGTGC spacer length:
AAAACTAATTGTATATTAGCAGGGTCACTTTGCACTC spacer
GTATGCTATGCAACAGTATTTTAATCTTATTTCTCGGATCC spacer
CTATATATTCGAGAAACAGGAATTTTCCCTGACTTATT spacer
TATTAAAATACTTATTAGCAATCATTGCTGCACGTA spacer length:
TTTAAATTCCTTTTAACATCACATAATCTTTATTTCATAT spacer

ATTAATACAATTAAGCTCCGTCTTTGCTAGACTCTTTT spacer



5217

5218

5219

5220

5221

5222

5223

5224

5225

5226

5227

5228

5229

5230

5231

5232

5233

5234

5235

5236

5237

5238

5239

5240

5241

5242

5243

5244
5245

5246

5247

5248

5249

5250

5251

5252

5253

5254

914729 GATTAATCCTAAAAGGAATTGAAAG
length: 40 repeater length: 25
914795 GATTAATCCTAAAAGGAATTGAAAG
length: 38 repeater length: 25
914859 GATTAATCCTAAAAGGAATTGAAAG
length: 44 repeater length: 25
914929 GATTAATCCTAAAAGGAATTGAAAG
36 repeater length: 25

914991 GATTAATCCTAAAAGGAATTGAAAG
length: 37 repeater length: 25
915054 GATTAATCCTAAAAGGAATTGAAAG
length: 38 repeater length: 25
915118 GATTAATCCTAAAAGGAATTGAAAG
length: 37 repeater length: 25
915181 GATTAATCCTAAAAGGAATTGAAAG
34 repeater length: 25

915241 GATTAATCCTAAAAGGAATTGAAAG
length: 39 repeater length: 25
915306 GATTAATCCTAAAAGGAATTGAAAG
length: 40 repeater length: 25
915372 GATTAATCCTAAAAGGAATTGAAAG
length: 38 repeater length: 25
915436 GATTAATCCTAAAAGGAATTGAAAG
36 repeater length: 25

915498 GATTAATCCTAAAAGGAATTGAAAG
length: 39 repeater length: 25
915563 GATTAATCCTAAAAGGAATTGAAAG
length: 41 repeater length: 25
915630 GATTAATCCTAAAAGGAATTGAAAG
34 repeater length: 25

915690 GATTAATCCTAAAAGGAATTGAAAG
length: 39 repeater length: 25
915755 GATTAATCCTAAAAGGAATTGAAAG
length: 38 repeater length: 25
915819 GATTAATCCTAAAAGGAATTGAAAG
34 repeater length: 25

915879 GATTAATCCTAAAAGGAATTGAAAG
length: 37 repeater length: 25
915942 GATTAATCCTAAAAGGAATTGAAAG
length: 40 repeater length: 25
916008 GATTAATCCTAAAAGGAATTGAAAG
length: 37 repeater length: 25
916071 GATTAATCCTAAAAGGAATTGAAAG
length: 37 repeater length: 25
916134 GATTAATCCTAAAAGGAATTGAAAG

CTAATGAAACATAAGAGCGAAAAGAAGTTTAGTAGAGATT spacer
GCTTGTTTCTGATTGATGATATACCTTATTATTACTGG spacer
ACAAGATTCGTAACACTATTGACGAAGGTAAGAACGTTATTCTT spacer
TTTTACAATCAGATATATTGATAGTTGATTTCTGCT spacer length:
TAATTTCATTTTCATTATTTCTCAACTCCCTTAATTA spacer
CTAACTAAAACACAACTAAATATAACACTATATAACAC spacer
ATACTCTGTTCCTTGCTCCATCTTTAGTAATTTGCTA spacer
ACCTTACTTTCTCTTCTCCCTTTAGATTAAGTTT spacer length:
TATAAATAAGCGGTAAAAATGAAGAAAAAAACGTTTCTA spacer
AGATATTATCCTTATATTCACCTACTTTTTGCAGATATTT spacer
TAGAATATCAAGCAGATAAATTAGTAGTACAAGATGTG spacer
TCTATTAATATTGTATGCAACATTATTTTAACTTTG spacer length:
TAGACAGGTCAGTATAGGTCTTACCATCTAATAAAGCAA spacer
AAATTACTATCTTGAATAGAGATATTAGCGTTGTCTATTGC spacer
CTATATATGGGAAGGCTTATGATCACCTAGTAGA spacer length:
GATGAATATGAAGAATTTGCTACTATAATAGTGAAACTC spacer
CTCATCACCCCATGTTTCTTCAAATCCACCCAGATTCT spacer
AAGAATCCCCAAGGATAAACACTAGCATATCGAC spacer length:
TTCCAAATACACGTTTATTCAATATGATATCCAGCAA spacer
TTATTATTTACAGTTATTCTTATCTTTGCCATCCTCACCA spacer
TCAAAATGAGTAATTTTTCTTCATGCAACATAATTCA spacer
TCTTTCACATACGTTTCTATACGCTTCTTCTTTCCAT spacer

TATAATGTAAGTTGGATTTTGTAAGTAGAGTCTTTAT

GCA 000022445.1 ASM2244v1l genomic.fna(findCrispr) :

START REPEAT
SPACER
crispr 1

837984 TTTCAATTCTATAGTAGATTATC TATTTATATGAAGAAGGATGAAGGAACGTACAATCTTAACA spacer

length: 41 repeater length: 23

838049 TTTCAATTCTATAGTAGATTATC AAAACCTTTATTACAATATATGACATCTATTCAACAATCGT spacer

length: 41 repeater length: 23

838114 TTTCAATTCTATAGTAGATTATC CCCGCATCTAGCGCTCCAATACATGTAGCGTACTTACAACC spacer

length: 41 repeater length: 23

838179 TTTCAATTCTATAGTAGATTATC TGTGGAGTATATAAACAACATGAGAGAGTTCATAGATA spacer length:

38 repeater length: 23

838241 TTTCAATTCTATAGTAGATTATC AAGGGAAAACAAAGGAAGCAATGGAGGAGCTTGCGAGAGTA spacer

length: 41 repeater length: 23

838306 TTTCAATTCTATAGTAGATTATC CAGTTTCGATAGTAGCAATTCTTCTGCACAAGCAGTTCA spacer

length: 39 repeater length: 23

838369 TTTCAATTCTATAGTAGATTATC TAAGCAAAGTTACGAGAGATGTGCAAAGAATACTGGAAT spacer

length: 39 repeater length: 23

838432 TTTCAATTCTATAGTAGATTATC ACTAGGAAGTTGGGGACTGTGTTTGTTGAGAGAGATA spacer length:

37 repeater length: 23

838493 TTTCAATTCTATAGTAGATTATC ACTAGTAAGGCATGGTAGAAAATCCCACCATGAATTAAC spacer

length: 39 repeater length: 23

838556 TTTCAATTCTATAGTAGATTATC TAATATCAAAGCGTCAAAATCTTCTTTAGTCCAAGTCTC spacer

length: 39 repeater length: 23
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5257
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5263

5264

5265

5266

5267

5268

5269
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5272

5273
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5278
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5287
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5289

5290

838619 TTTCAATTCTATAGTAGATTATC
length: 41 repeater length: 23
838684 TTTCAATTCTATAGTAGATTATC
length: 40 repeater length: 23
838748 TTTCAATTCTATAGTAGATTATC
38 repeater length: 23

838810 TTTCAATTCTATAGTAGATTATC
length: 39 repeater length: 23
838873 TTTCAATTCTATAGTAGATTATC
length: 40 repeater length: 23
838937 TTTCAATTCTATAGTAGATTATC
37 repeater length: 23

838998 TTTCAATTCTATAGTAGATTATC
length: 40 repeater length: 23
839062 TTTCAATTCTATAGTAGATTATC
length: 39 repeater length: 23
839125 TTTCAATTCTATAGTAGATTATC
length: 39 repeater length: 23
839188 TTTCAATTCTATAGTAGATTATC
length: 39 repeater length: 23
839251 TTTCAATTCTATAGTAGATTATC
length: 41 repeater length: 23
839316 TTTCAATTCTATAGTAGATTATC
37 repeater length: 23

839377 TTTCAATTCTATAGTAGATTATC
length: 43 repeater length: 23
839444 TTTCAATTCTATAGTAGATTATC
length: 40 repeater length: 23
839508 TTTCAATTCTATAGTAGATTATC
length: 40 repeater length: 23
839572 TTTCAATTCTATAGTAGATTATC
length: 40 repeater length: 23
839636 TTTCAATTCTATAGTAGATTATC
length: 40 repeater length: 23
839700 TTTCAATTCTATAGTAGATTATC
length: 39 repeater length: 23
839763 TTTCAATTCTATAGTAGATTATC
length: 43 repeater length: 23
839830 TTTCAATTCTATAGTAGATTATC
38 repeater length: 23

839892 TTTCAATTCTATAGTAGATTATC
length: 40 repeater length: 23
839956 TTTCAATTCTATAGTAGATTATC
length: 40 repeater length: 23
840020 TTTCAATTCTATAGTAGATTATC
length: 41 repeater length: 23
840085 TTTCAATTCTATAGTAGATTATC
length: 41 repeater length: 23
840150 TTTCAATTCTATAGTAGATTATC
length: 39 repeater length: 23
840213 TTTCAATTCTATAGTAGATTATC
length: 44 repeater length: 23
840281 TTTCAATTCTATAGTAGATTATC
38 repeater length: 23

840343 TTTCAATTCTATAGTAGATTATC
38 repeater length: 23

840405 TTTCAATTCTATAGTAGATTATC
length: 42 repeater length: 23
840471 TTTCAATTCTATAGTAGATTATC
length: 42 repeater length: 23
840537 TTTCAATTCTATAGTAGATTATC
length: 39 repeater length: 23
840600 TTTCAATTCTATAGTAGATTATC
length: 40 repeater length: 23
840664 TTTCAATTCTATAGTAGATTATC
length: 42 repeater length: 23
840730 TTTCAATTCTATAGTAGATTATC
length: 41 repeater length: 23
840795 TTTCAATTCTATAGTAGATTATC
38 repeater length: 23

840857 TTTCAATTCTATAGTAGATTATC

GCGACTATTGATATTAATACAGTATTTAGATCTGGATCTAC spacer
GTTCCCTTTTGAGCATAAAAAGAGAAAAAAGAGAAACGAG spacer
AGAACTTTCCCCTCATTACTCTCTTCTTCCCTTAGTAT spacer length:
TACATTTAGCATGAAATCCCTAGGGACTTATGCAAATGA spacer
ATCCAGAACTTGTTGCATTGAAAGTAAATATGTCTATGAA spacer
CCATAAAAGCAGATGGCGATGACCCCCTTACGGGGTG spacer length:
AAGAAAGTTGTTGACTATTTTATTAGTTATGGCAAAGAGT spacer
CATAGAGAACACGATAAAATCCCGAGTTTAGTCGGGAAT spacer
AAACAATCAACTACAATAGGAAGAGACAAAGAAGTTGAA spacer
CCGTCATTGTTTGGAATGTCTCCTATCTTAACGAGAACC spacer
GAGATGCTAAAATAATGCCTAAATTAAAGTGTCTATTCTCA spacer
TTGGTGAGGATGGTAGGGGTGATGATGGAGAACCGCC spacer length:
ACGTCGAAGCAAATGATGACAGACCTAAGCCACTTTCTGCATG spacer
TTTGTGCCGTCTCTTAGTATCGCTCTTTTCACTTTCCTAT spacer
GCGATAGTAAAATTGTCCAATCATTAGAGGAATTAAAAGA spacer
AGAAAGAGTTAGTGAGAGAGTACGGCGTGAGACCACCAAA spacer
CTAATTCTTTTTCTATTATATCTGTATAAAATGTTTCGTT spacer
CCCTACGGGGACGGGAAAGACACTGATGGGCTTGATGAT spacer
CCGTATTACACACATATAGCAATATTCAATCTCATCAATATAT spacer
ACACTCCTCATACCTAGCTTTATTTAGCCACGATACTA spacer length:
AATTAGGATATAGCTGGAGTCAGATAGCTATTTTTGTGTA spacer
ATTGAAATACCATCGGCGGATCCATCCCGTTTAGGTAAGA spacer
TCTAAAGAAATAAAACCGTTTACAATATTATTTATAGACTC spacer
ACATTTGTACATAGTTAATCCCACGTTACATACCATTTTTT spacer
ATGGCTTAAAGAGAATCATCCCGAGCTATTGAAGCCAAA spacer
ATGGCTAGAGGGAAGAGGTGGATTCAAAAGGCAATCAAACATAA spacer
CTAATCTGTGTTCCAGTGGCTGCAGAATTACCTGCAGG spacer length:
CTCCATAGTTTCCCATTCTAGCATCTCTGCAGGTATTT spacer length:
AAGGTTAGTTGCTGCAATAAAGGCAGTAATAAATACCGTGTA spacer
ATGGAATTGAAAAGTATTTAAAAACCAATCCGTTAGTTGCTT spacer
TGTAAAGATTGTAAATATTGTTGTAACTCTGATAGGGTT spacer
AGATAACGAATATAAACTTACTGAGGATGCTGCAGGCAGC spacer
AGAAACCCTTGCCCAATCTGCCAGATCCTCCAGAATTACCTA spacer
AAGGTTATCTGGTCCTGTTTAACGCATAGGCTATAACTAAA spacer
GTGGGTCTTTCCATTCTGCCTTAATTCACTTATATAGT spacer length:

TTCGAATTATCACTACCAAACACGGGAAAGACAACATT spacer length:
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38 repeater length: 23

840919 TTTCAATTCTATAGTAGATTATC
length: 39 repeater length: 23
840982 TTTCAATTCTATAGTAGATTATC
36 repeater length: 23

841042 TTTCAATTCTATAGTAGATTATC
37 repeater length: 23

841103 TTTCAATTCTATAGTAGATTATC
length: 40 repeater length: 23
841167 TTTCAATTCTATAGTAGATTATC
length: 40 repeater length: 23
841231 TTTCAATTCTATAGTAGATTATC
length: 42 repeater length: 23
841297 TTTCAATTCTATAGTAGATTATC
length: 39 repeater length: 23
841360 TTTCAATTCTATAGTAGATTATC
length: 39 repeater length: 23
841423 TTTCAATTCTATAGTAGATTATC
38 repeater length: 23

841485 TTTCAATTCTATAGTAGATTATC
length: 41 repeater length: 23
841550 TTTCAATTCTATAGTAGATTATC
length: 40 repeater length: 23
841614 TTTCAATTCTATAGTAGATTATC
38 repeater length: 23

841676 TTTCAATTCTATAGTAGATTATC
length: 39 repeater length: 23
841739 TTTCAATTCTATAGTAGATTATC
length: 39 repeater length: 23
841802 TTTCAATTCTATAGTAGATTATC
38 repeater length: 23

841864 TTTCAATTCTATAGTAGATTATC
length: 40 repeater length: 23
841928 TTTCAATTCTATAGTAGATTATC
length: 39 repeater length: 23
841991 TTTCAATTCTATAGTAGATTATC
38 repeater length: 23

842053 TTTCAATTCTATAGTAGATTATC
length: 40 repeater length: 23
842117 TTTCAATTCTATAGTAGATTATC
length: 39 repeater length: 23
842180 TTTCAATTCTATAGTAGATTATC
length: 41 repeater length: 23
842245 TTTCAATTCTATAGTAGATTATC
38 repeater length: 23

842307 TTTCAATTCTATAGTAGATTATC
length: 40 repeater length: 23
842371 TTTCAATTCTATAGTAGATTATC
length: 43 repeater length: 23
842438 TTTCAATTCTATAGTAGATTATC
38 repeater length: 23

842500 TTTCAATTCTATAGTAGATTATC
length: 41 repeater length: 23
842565 TTTCAATTCTATAGTAGATTATC
length: 39 repeater length: 23
842628 TTTCAATTCTATAGTAGATTATC
38 repeater length: 23

842690 TTTCAATTCTATAGTAGATTATC
length: 39 repeater length: 23
842753 TTTCAATTCTATAGTAGATTATC
length: 39 repeater length: 23
842816 TTTCAATTCTATAGTAGATTATC
length: 40 repeater length: 23
842880 TTTCAATTCTATAGTAGATTATC
length: 39 repeater length: 23
842943 TTTCAATTCTATAGTAGATTATC
length: 39 repeater length: 23
843006 TTTCAATTCTATAGTAGATTATC

crispr 2

TTTTAATCACCAATACCTAAAGAACGATCCAACTCTGAT spacer
ACTTAGGAACAAAGGATACAGTAACGCGGTGTTTAG spacer length:
GCGAGAAAACGGGAAAGAAAATAAACGCTGACATTAA spacer length:
ATAATACTTCATATTTAATATACCACCCGCTAGCCCCTTG spacer
ACTTGTTGCATAGCGGTAGCGAAGTTTTGCTCTGCCTGAG spacer
AGCGGTGGCGTATGGAACTGGAAATTTAAGTAGACATGTAAT spacer
TGGAGTTGATGTCGTAGTAGAAGAGACTCTTGCGGCAAC spacer
CCCGAAAGTGATAGTGAACTTACCGTTAGGGTTAGTAAA spacer
ATTCATAGTCACCCTTATACTCCAATTCAAATACTTTA spacer length:
GGGACTTTAGTCCAGAATTGCTTAAACGCGTCAACTACATG spacer
CACATATAGCAATATTCAATCTCATTAATGTGCTAGCAAA spacer
GGTGACACGTACAAAGAATGTGAATCTCTCATATTCAA spacer length:
ATGTTAATAATCTTATCTGGACCACCAAAAGCAGGCAAA spacer
ATGAGGTCACTAAGGGATTGAGGGAAAGGTTTAGGTTTA spacer
AATCACTGGAAGCGGATCAACGTTATATCTTTATTTGA spacer length:
GATCCATAAATTGTGCTATCTAAATTAGGGTACTCCAATA spacer
TTTAAATATATCCTCATTTCTAGGGTTGAAATAAGGTAC spacer
GTGTCAGTATATCGTACAACGTCAATAACAGTTCAGCA spacer length:
AGGAATGAGGTAAAAGAAGAGCAATTAATGAACCTGTTTA spacer
GTTTCTTTTTATGCTTATGCCTCCTGGCCATGAGAAATT spacer
AATAATGGCATCTTTTGGTATGTATAACATACCTCTGAAAA spacer
ATGAATACCAGCATAAGTGCGCCAGTTGTCGCGTTCAC spacer length:
ATGAACTAAAACAGCACGCGGAAGCCCTGGCCTTAGGGCT spacer
ATGATGAATTCACGAAAGTGCTAGATGCAGACAATATAAGAAT spacer
TTAGCAGATTCACGTTCTGGTCTTGAATTTTTACTCAT spacer length:
ATAACGCAGAAGACGTAATGAGGATGTTACAAGGGGTGATT spacer
ATCAAGTCCGAGTTTAAAGACAAACGGATTAGGCGGGTT spacer
AACGTTAAATCGTCTATGACTTGTTCAAATATAAAGTC spacer length:
GATTATATCAGCAAAAATTACACGGTATCTGGGATCCCA spacer
AAAGATTAATCCTTACACCGGTAGGGAACTGGAATTCTT spacer
ATTTTGACATGTAGATATGTTCCGTACTTTTTACTACCCG spacer
GATAAATATTCACCGCCACCGCCTCCGCCACCACCACCT spacer
GCTACTTACATTTAAAAGAGAATACATTGAAGATGGAAA spacer

TATAATGTAAGTTAGATTTTATAAGTAGAGTCTTTATTT
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5330

5331

5332

5333

5334

5335

5336

5337

5338

5339

5340

5341

5342

5343

5344

5345

5346

5347
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5354
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5358
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5361
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861534

length:

861597

length:

861660

length:

861726

length:

861790

length:

861855

length:

861922

length:

861985

length:

862048

length:

862112

GATAATCTACTATAGAATTGAAAG
38 repeater length: 24
GATAATCTACTATAGAATTGAAAG
38 repeater length: 24
GATAATCTACTATAGAATTGAAAG
41 repeater length: 24
GATAATCTACTATAGAATTGAAAG
39 repeater length: 24
GATAATCTACTATAGAATTGAAAG
40 repeater length: 24
GATAATCTACTATAGAATTGAAAG
42 repeater length: 24
GATAATCTACTATAGAATTGAAAG
38 repeater length: 24
GATAATCTACTATAGAATTGAAAG
38 repeater length: 24
GATAATCTACTATAGAATTGAAAG
39 repeater length: 24
GATAATCTACTATAGAATTGAAAG

36 repeater length: 24

862173

length:

862236

GATAATCTACTATAGAATTGAAAG
38 repeater length: 24
GATAATCTACTATAGAATTGAAAG

37 repeater length: 24

862298

length:

862361

length:

862425

length:

862489

length:

862552

length:

862615

length:

862678

length:

862741

length:

862804

GATAATCTACTATAGAATTGAAAG
38 repeater length: 24
GATAATCTACTATAGAATTGAAAG
39 repeater length: 24
GATAATCTACTATAGAATTGAAAG
39 repeater length: 24
GATAATCTACTATAGAATTGAAAG
38 repeater length: 24
GATAATCTACTATAGAATTGAAAG
38 repeater length: 24
GATAATCTACTATAGAATTGAAAG
38 repeater length: 24
GATAATCTACTATAGAATTGAAAG
38 repeater length: 24
GATAATCTACTATAGAATTGAAAG
38 repeater length: 24
GATAATCTACTATAGAATTGAAAG

35 repeater length: 24

862864

length:

862927

length:

862990

length:

863058

length:

863121

length:

863187

length:

863250

length:

863313

length:

863376

length:

863439

length:

863502

length:

863565

length:

863630

length:

863693

length:

863756

GATAATCTACTATAGAATTGAAAG
38 repeater length: 24
GATAATCTACTATAGAATTGAAAG
38 repeater length: 24
GATAATCTACTATAGAATTGAAAG
43 repeater length: 24
GATAATCTACTATAGAATTGAAAG
38 repeater length: 24
GATAATCTACTATAGAATTGAAAG
41 repeater length: 24
GATAATCTACTATAGAATTGAAAG
38 repeater length: 24
GATAATCTACTATAGAATTGAAAG
38 repeater length: 24
GATAATCTACTATAGAATTGAAAG
38 repeater length: 24
GATAATCTACTATAGAATTGAAAG
38 repeater length: 24
GATAATCTACTATAGAATTGAAAG
38 repeater length: 24
GATAATCTACTATAGAATTGAAAG
38 repeater length: 24
GATAATCTACTATAGAATTGAAAG
40 repeater length: 24
GATAATCTACTATAGAATTGAAAG
38 repeater length: 24
GATAATCTACTATAGAATTGAAAG
38 repeater length: 24
GATAATCTACTATAGAATTGAAAG

GTAGTTCCAGAAAGCGTAAAAATGAAGCTACTAGACGA spacer
TTGAGTTATTGCGTAATATCCTTGTCCGCTTGTGTGTG spacer
TTTACGACAAAGTTACCTAGACTTTGAACTGCATTTGTTAA spacer
ACTTTTCTGATATTCTGAGAAATAATGGAATGTCCCACA spacer
TTTTTGCTGCACTGTTGGAATTTGAAATACATTCATTATT spacer
TGTAACTTTACAGTAAGAAGCTGGATTAGGATTTCTTCTACA spacer
AACCGGGCCTCTCTCATTTAGAATGACGGATGCTTCTT spacer
TGTATCGTGAAGGTCAGGATTATTTCGTTAGGCTCACA spacer
CCTCATCTTCATCAATATTATATTCTTCCTTAGCTGCAT spacer
CTTGATTCTTTCTTCTCCCTTTAGATTATCTAGTTT spacer length:
CTGACCCAACCCTAAAATAACGTATAAGTTCGCTCTCA spacer
AGCCATCCAGGTCTGAAAATGACTAAGGGGATTATTT spacer length:
TCTTTTCATTCATTCTGCTTTCCCCTGATTTTATAGTA spacer
AGTATGTCCCTATCAATTACATCTGGTATATCCTCAACC spacer
ATATCTCTCTATGAAATTGTACTACTACATCTTCCTCAC spacer
TCCCATCCCCCACGCTAACTCGATATTACCATCATCTA spacer
CTTCCTCCAAAAGAAGCACCCTTGGTATTATTGTACGA spacer
AGGGTACTACCAGCGTAAATTCCGCCTACAATTGATAT spacer
TTCTGTTCTGTGTTGTTCTGTTCTATACTCTGTTCTCT spacer
ATTAAACCAAAATGTGCCTTGAGCCAACTTTATTACAA spacer
TACACCCCTCGCGGGGGTCATCGCCATCCGCTTTT spacer length:
TATTCTGTCTCTCAAGATTCAAGATTTGCAAAACACTT spacer
ATAACAATTCCTAGCTCTTCATCCTATATACCGTCTGT spacer
ATAAATGCTTTTGTTGAAAATTTTCTTGAAAATTCGCTACATC spacer
TACAATTTCGCTAGTTGTATCTACGTTGTTAAACACTA spacer
CATTCTTTCCCGCCTTCTCATCTTCTATCTTTTTCCTTACT spacer
ATTTCGCTCTCTAACTCTATTGTTCCAGTTGAGGAAAC spacer
CTTTTAGGCTATAAGACTCATGCAAATATACAGAGAAG spacer
AACTTATTATGTATTGTTACCATGTGTACATTTCTAGC spacer
ACTTTCGTTTAGATTTACCTAGGGAGATTCAAGAAAAG spacer
TATCGGTGCCTTAGCGTCAAACGTTGAAACAATATTAG spacer
TTTTCACAGAATCCCGAGCAGTTGGCAATCGCAGCAGC spacer
AATATCTGGATCATATATGCCTTAAGTTTTGGATTATATC spacer
ATAGAATGAATATTGCACCGTCTTTACAACATTACCAA spacer
TTAACACTTAAACTTGAGTTATCATCATCAATTGATAA spacer

CCTATACTAACAATTATTGACAACGACACATTACAAGAAG spacer



5364

5365

5366

5367

5368

5369

5370

5371

5372

5373

5374

5375

5376

5377

5378

5379

5380

5381

5382

5383
5384
5385
5386
5387
5388
5389
5390

5391
5392

5393

5394

5395

5396

5397

5398

5399

5400

length:
863821
length:
863887
length:
863950
length:
864015
length:
864080
length:
864144
length:
864209

40 repeater length: 24
GATAATCTACTATAGAATTGAAAG
41 repeater length: 24
GATAATCTACTATAGAATTGAAAG
38 repeater length: 24
GATAATCTACTATAGAATTGAAAG
40 repeater length: 24
GATAATCTACTATAGAATTGAAAG
40 repeater length: 24
GATAATCTACTATAGAATTGAAAG
39 repeater length: 24
GATAATCTACTATAGAATTGAAAG
40 repeater length: 24
GATAATCTACTATAGAATTGAAAG
length: 38 repeater length: 24
864272 GATAATCTACTATAGAATTGAAAG

37 repeater length: 24

864334 GATAATCTACTATAGAATTGAAAG
length: 39 repeater length: 24
864398 GATAATCTACTATAGAATTGAAAG
length: 41 repeater length: 24
864464 GATAATCTACTATAGAATTGAAAG
length: 38 repeater length: 24
864527 GATAATCTACTATAGAATTGAAAG
37 repeater length: 24

864589 GATAATCTACTATAGAATTGAAAG
36 repeater length: 24

864650 GATAATCTACTATAGAATTGAAAG
length: 38 repeater length: 24
864713 GATAATCTACTATAGAATTGAAAG
37 repeater length: 24

864775 GATAATCTACTATAGAATTGAAAG
length: 40 repeater length: 24
864840 GATAATCTACTATAGAATTGAAAG
length: 42 repeater length: 24
864907 GATAATCTACTATAGAATTGAAAG
length: 39 repeater length: 24
864971 GATAATCTACTATAGAATTGAAAG

TTTTAATATAGTCCTCGACCATAAGTAGAATCTCAGCAATGATAATTTACTATAGAATTGAAAGCAATATAAAATAATAATAAAAT

TGAAAGGAAGTAAGTGC spacer length:
865099 GATAATCTACTATAGAATTGAAAG
length: 40 repeater length: 24
865164 GATAATCTACTATAGAATTGAAAG
length: 42 repeater length: 24
865231 GATAATCTACTATAGAATTGAAAG
length: 39 repeater length: 24
865295 GATAATCTACTATAGAATTGAAAG

TTGAACGCTTGCCAATTTGCGATACCACTTGCTTGAGTTCC spacer
ACTCTCAATAGAAAACTCCCTACCCTGATTTGTTCATC spacer
TGCACATGTCTCAAGACTATTGTACTTTTGCTTGCAAAGA spacer
TCTAAGATTTCCCCTATAGTATCTTGCAGTTCTTCTAATT spacer
TTTTTCACTTCCTCCAGCTTGGCTTCTAATTCTCTGACA spacer
ATTTAGTTACTGTAAACTCCCCAGTTTACGAAATAATTAA spacer
TACTGCCTGGAAAATATATATGACATTCAAGAAAACAT spacer
ACAAAAACATGAGCCAAATTCCACTCGATTTGGATAT spacer length:
ATTTCAATAAACTTAAAAGTTCTTTATCCAGAATCGATA spacer
ATGACATATTTACAGCACTAAAAGAGGCATTATCAGAGTTA spacer
TAGGAACACTAATAGGTGAGTAAGTATCGAACCCTACA spacer
TCGTAAGAACGATCCTAAAGTTTGTTATCGTAAATCC spacer length:
CACTTCCTCAATCTCCTTTACATTATAAGTGACCTT spacer length:
TCATGGGCTTATCACCTCATTCTTCCTCCTCTTCGTCT spacer
ACAATTATTGTGCCGGGTTTAGCATATTCTTCAACTA spacer length:
ACAAGTGTTATTGATATCGGTGCATATGTTGGCGATACTG spacer
CAAACAGCTGTTCAACAACAAACAGTAACGCAACAAGCCTCG spacer

ATCCCAATAGCTCGAAAAACCCCTCACTTTCGTTAAACT spacer

103 repeater length: 24
TTTCTCTCTATGTCATTTGTTCCTTATAAATGTTTCTCTC spacer

ACTAGCTCTAGCTCTGCTGGAGGATTTAGTGGCTCAACGCTA spacer
TAAAATTCCTAAATTTTGCAATGCTTCTTGCAATAACAA spacer

CTATAATGTAAGTTAGATTTTATAAGTAGAGTCTTTATT

GCA 000022465.1 AsSM2246v]l genomic.fna(findCrispr) :

START
SPACER
crispr 1
698964 CTTTCAATTCTATAGTAGATTAGC
length: 38 repeater length: 24
699027 CTTTCAATTCTATAGTAGATTAGC
length: 39 repeater length: 24
699091 CTTTCAATTCTATAGTAGATTAGC
length: 40 repeater length: 24
699156 CTTTCAATTCTATAGTAGATTAGC
length: 39 repeater length: 24
699220 CTTTCAATTCTATAGTAGATTAGC
length: 39 repeater length: 24
699284 CTTTCAATTCTATAGTAGATTAGC
length: 39 repeater length: 24
699348 CTTTCAATTCTATAGTAGATTAGC
length: 41 repeater length: 24
699414 CTTTCAATTCTATAGTAGATTAGC
length: 41 repeater length: 24
699480 CTTTCAATTCTATAGTAGATTAGC
length: 40 repeater length: 24

REPEAT

AAAATAACAAATTTCAAAGAAGGTAAAGTGAAAAGTGA spacer
TATGAGTTGATAAGATTTTAAACTAAAACACTACAATAA spacer
CGAAAATGAAATTGAATATCAACACTTAAATCCAGAGGAT spacer
GTTGTTTTAAATTCAAAGATAATGAACTTGTAGAAGTTA spacer
CAAAACGAGTTGGCAATAAAACCATTATTAAGGTCGTTC spacer
AAATGAAGAGGATGTGGGTAGTTTTTGCGAAAGACCTTG spacer
AAAATTGATTGTATTGATAATTATTGTGAAGATGTTGTAGA spacer
AGGTAAGAACACTTTCACTGAAATCTTAGCAGGAATTGTTG spacer

TGTAAAGAATGTTGATGATGACTTTGGTATACCAGTTGAC spacer



5401

5402

5403

5404

5405

5406

5407

5408

5409

5410

5411

5412

5413

5414

5415

5416

5417

5418

5419

5420

5421

5422

5423

5424

5425

5426

5427

5428

5429

5430

5431

5432

5433

5434

5435

5436

5437

5438

699545
length:
699608
length:
699673
length:
699738
length:
699802

37 repeater length:

699864
length:
699929
length:
699994
length:
700061
length:
700128
length:
700195
length:
700260
length:
700328
length:
700395
length:
700461
length:
700527
length:
700594
length:
700664
length:
700728

crispr
706739
length:
706802

37 repeater length:

706864
length:
706929
length:
706993
length:
707057
length:
707123
length:
707187
length:
707252

37 repeater length:

707314
length:
707381
length:
707446
length:
707511
length:
707574

37 repeater length:

707636

37 repeater length:

707698

CTTTCAATTCTATAGTAGATTAGC
38 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
40 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
40 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
39 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC

24
CTTTCAATTCTATAGTAGATTAGC
40 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
40 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
42 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
42 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
42 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
40 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
43 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
42 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
41 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
41 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
42 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
45 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
39 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC

2
GCTAATCTACTATAGAATTGAAAG
38 repeater length: 24
GCTAATCTACTATAGAATTGAAAG

24
GCTAATCTACTATAGAATTGAAAG
40 repeater length: 24
GCTAATCTACTATAGAATTGAAAG
39 repeater length: 24
GCTAATCTACTATAGAATTGAAAG
39 repeater length: 24
GCTAATCTACTATAGAATTGAAAG
41 repeater length: 24
GCTAATCTACTATAGAATTGAAAG
39 repeater length: 24
GCTAATCTACTATAGAATTGAAAG
40 repeater length: 24
GCTAATCTACTATAGAATTGAAAG

24
GCTAATCTACTATAGAATTGAAAG
42 repeater length: 24
GCTAATCTACTATAGAATTGAAAG
40 repeater length: 24
GCTAATCTACTATAGAATTGAAAG
40 repeater length: 24
GCTAATCTACTATAGAATTGAAAG
38 repeater length: 24
GCTAATCTACTATAGAATTGAAAG
24
GCTAATCTACTATAGAATTGAAAG
24
GCTAATCTACTATAGAATTGAAAG

TTAGTAATCGACATAACGAATACAACGGTAGGCAATAT spacer
AATATAGAGACTGGATTCACTATAATACCAACAGAATATA spacer
GTAGGAGACATAATTGCTGGTGCCGGAGGTAAAGCATTAG spacer
GAATAGTCAAGATCTAATAGTTCTAATATATCCCAACAT spacer
TTTCTATTTCACAGACCAATTTTGATGCCGTTCTCCT spacer length:
CTAAAAACAAGATACAAGTGTTAAGTTATGTTGACATTAG spacer
CTACTTCCTTCACTTCCTATCACTATTATAACATATGTAC spacer
TTACAGGATTTGTTGAAGTGTTAGCCAATGGACACAGTGCAT spacer
TAGAGCATGCATGAGAGAGACATTAAGAAAGAAATAACATGT spacer
AAGTATATTTAGTGAATGGGTCAAATTATGTTAAATTACTAA spacer
TAAATAAACATGCAAGTTAAAGATGAATTTGCTAATATTT spacer
GGAGGAAAAGTACCGTCGTCTACTAAAACGAATCTATCAACAT spacer
CAAGATTTCTTGTGATTTTATTTCTTCTATAGACAGATATTA spacer
AACAGACAAACTCATATACATAATATTTTGTATATGACAAA spacer
GAGCGAATACGGTATAACTGGTCCTAACAGAGCCATTTACC spacer
CTATTAGCTTTAAAATTTCTTCTCTTGCACCTTCAACAACTT spacer
TTGAGATATGTAAAAATGAACAAATTGCCCGTGTTATTTATAAAG spacer
AAATGTAATGCCATCTGTTGATAGTTTAGATGACATAAT spacer

GCTCATCTTAAATGGGTAAACACGGAAACATCGTTTGGT

GCAAACAATTGTAACTGCGATAACGGGTTTGGTGTCGT spacer
CAATTATTATGAAAATTCTTTAAGCGAAACTGGAAAG spacer length:
ACTTTCTGTACTCTGTTATTTATAATCTTATAACAAACGA spacer
AACGAGGTCGTGGATAGAGCCAAACGAGGTCGTGCTGAG spacer
TAAACGATGTTGCAACTAGGTACGCCAATAATGTTAAAA spacer
ATACTTTTTCTAGACGTAAAACAACTCGAGACATTAATTCA spacer
AGAACTTTTGCAATGCCAGTCTTATGACTTCACTTCTGT spacer
TCATTATTGATTGTTATATACAATTTATTATTTGATACAT spacer
AGTAGTACGTATAGCGTTGGGAAGAAGCTGAAGAACG spacer length:
ACCACCTATCCATATCGTAAACCCAATCGAAGCAGGAATAGG spacer
ACAGTTACAGAACACACTTATCCTTACCCAAACACAGCTA spacer
AACGTGCTAGAAAATTACTGAAGACTTGCCCTTACAAAAC spacer
GACTGTATTTCTTCCCATTCCAGATTATAGATGTCTTG spacer
AGTAGTCCCTCATCTCCAAGCTCACCCGGTCTAGGTG spacer length:
AAGGCAAAAGAATACCTAAGACAGTTAAAAGAAGGAA spacer length:

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 ASM2254v1l 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

5477

5478

5479

5480

5481

5482

5483

5484

5485

5486

5487
5488
5489
5490

5491

5492

5493
5494
5495
5496

5497

5498

5499

5500
5501
5502
5503

5504

5505

5506
5507
5508
5509

5510

1330249 GTTCCAATAAGACTTTAAAAGAATTGAAAG CATGGATGGTGGAAAATGAAGTGCCCGCGGCGGCGG spacer
length: 36 repeater length: 30
1330316 GTTCCAATAAGACTTTAAAAGAATTGAAAG GCGGTGCTTAAGCTTTCAAGGGTTATGCGGTTCCAA

GCA 000023945.1 ASM2394vl genomic.fna(findCrispr) :

START REPEAT

SPACER

crispr 1

2859385 TAGCGGGAGGTGGATTTGAAC
CGCGGTCGTTCCGCTTCGCTCCACTTCCTGCTTCAAATCCACTACGGCGACAGCACAGCGAGGATGGCGCAGAGATACACCTCTGC
GCCGTAAATTCGCTGAGAA spacer length: 105 repeater length: 21

2859512 TAGCGGGAGGTGGATTTGAAC
TACGCGAAACGCTCGCTACGCTCGCGTTTCTCTATTTCAAATCCACTCTATACGGCTTTTGGCGACGCTGAACTCGTCGCTTCGCT
CCTCGTTATTTCGCCGCCAAAAA spacer length: 109 repeater length: 21

2859643 TAGCGGGAGGTGGATTTGAAC
CACGCCCACTTCGGTCGCTTCGCTCCCTCGTGGTCTACTTCAAATCACCGTGACCGATATTCGCCGCTCGCGAGTTTGCGAGCGGC
AGAAGT spacer length: 92 repeater length: 21

2859757 TAGCGGGAGGTGGATTTGAAC
AAACCATGGCCGAAACCGGCCATATAGCACGTGATACCACTGCCTGGGAGTTAGTGTTTTCGTCGACCGTCAATAGCCCACGARAAC
CCGGGG

crispr 2

1326243 TTCAAATTCCGGCCTAGGCTT
CTACCGACACAATTCTGCGAGGCGTTAGTCGCCGAGCGATTGCTGTGTCGGTGAAGCCGAAACCGGCATTTGAATCCCTGCCAGTG
GCACGCCCGCACAGCGACCGAAGGGAGCGAGCAGGAACCCCTGGCTCCG spacer length: 135 repeater

length: 21

1326400 TTCAAATTCCGGCCTAGGCTT
TTTCCGAGCGATTGACCCCGGAGCGTCAGCGATGGGGTCCTGAGCGAGTGAAATGCCAAAGCGGAATTTGAATCCCTGGAAGACGC
AGCGGCCGACCATGGGGAGGGCGACCGTCTTCCTCCG spacer length: 123 repeater length: 21

1326545 TTCAAATTCCGGCCTAGGCTT
ACGATGACAGCGGCTGGGACTGGGGAGACGATGACGGATCCGATTCTGGAGATGATGACGGGTCCGGAGACGTGGGAGTGAGTCCC
GATGGGACGCCAGCCAACTATTACGATGTCGACGTGA

crispr 3

652995 GGTTCAAATCCCAGCCCCACCG
CTTCTGCGCGAACGAACGTGAGCGCGGAGCGGTGCAACTGGATTTGAATCACGGCAGACGCGCGCAGCGAAGCGAGCACGTCTGGC
ATC spacer length: 89 repeater length: 22

653107 GGTTCAAATCCCAGCCCCACCG
TACTTTTGTCGCGAGCAAAACCGCGAGCGATAAATACGTCAACTGGGATTTGAATTAGAGAAGGTGGAGCGCGAGTGGAGCGAGCG
ACCACCTTCGCG spacer length: 98 repeater length: 22

653228 GGTTCAAATCCCAGCCCCACCG
CTTCTGCGCGAACGAACGTGAGCGCGGAGCGGTGCAACTGGATTTGAAGCCGACAAGTCGCAGCCCGCGCAACGAAGTGAGCAGGA
CCGTCTTGGCT spacer length: 97 repeater length: 22

653348 GGTTCAAATCCCAGCCCCACCG
ACCATGGCCGAAACCGGCCATATAGCACGTGATACCACTGCCTGGGAGTTAGTGTTTTCGTCGACCGTCAATAGCCCACGAAACCC
GGGGGGTCGAT

crispr 4

2339381 GTGCGACGGCCGAGATTTGAAC
TCGATGGCGAGACGGTCGCTCACTTCGTTCGCGCTGCGACTCGCGTAGTTCAAATCTCTATTACCGCATTCACCCTCGCGCTGAAG
CGAGCGACACGCAAAGCGGTCGCTCGCGGTTTTGCGCTCGGTAGA spacer length: 131 repeater length: 22
2339535 GTGCGACGGCCGAGATTTGAAC
CAGATGGAGACGTTCCGGGCGTGCGCCTTCGCTTCGCTCAGGCGGTCCGGGCCTGCGACTCCCAGGGTTCAAATCTCTCATCCGCA
CCGCACAGCGTTCTGGATCGCGACGCGATGAAACGCGTCGCTTGAAAGTTAGAACGCTGAGAA spacer length: 149
repeater length: 22

2339707 GTGCGACGGCCGAGATTTGAAC
CTCGACGCGATCAAGAACGGCGCGACTGAGAGCGCTTCAACCCCACGAGGGTCCGTCTGAAACGAATACTCAAACGACGTTTCAGG
GCTGAATACCATCCGCTTCAACCCCACGAGGGTCCGTCTGAAACTGTCGTCGGTCCGGGATCG

crispr 5

396150 ATGCGCGGGACCGGATTTGAACCG
GACCGAGAAATGCTCGCTCACTTCGTTCGCTGTGCGTTCCTCGTAGGGTTCAAATCCTAATGGCGACTGCAGTCGCTCGCGATTTT
GCGAGCGACAGC spacer length: 98 repeater length: 24

396273 ATGCGCGGGACCGGATTTGAACCG
CGAGGACTTCGCTTCGCTCGTCCTCTGGGCCGCAAATCCTCATCGCGATTGCTGCTGCTCGCGGAGTTGCTCGCAGCACC
spacer length: 80 repeater length: 24



5511
5512
5513

5514
5515

5516

5517

5518
5519
5520

5521
5522

5523

5524
5525
5526
5527
5528
5529
5530
5531
5532
5533
5534
5535
5536
5537
5538
5539
5540
5541
5542
5543
5544
5545
5546
5547
5548

5549

5550

396378 ATGCGCGGGACCGGATTTGAACCG
CTCAAACGACGTTTCAGGGCTGAATACCATCCGCTTCAACCCCACGAGGGTCCGTCTGAAACTGTCGTCGGTCCGGGATC

crispr 6
1840677

GTGGTTCAAATCCGCCCGGACCCA

TTCTGCGACGAACGGACGTGAGGAGCGAATGGCATGGCGGTTTGAGCCCAGAGGACGAGCGAAGTGAAGTCCT spacer

length:
1840775

CTTCTGACGGCGACTGCGACGAGTGAAACGAGGAGCCAGCGCCGTTTGTGTGGTTACAAGGATTTGAAAGAGAGAACACGCAGCGC
GAACGTAGTGAGCGACCGTGTTCG spacer length:

1840910

TTTTGCGGCGAACAATTCGTGAGCCGCAAATGCGGTGATACGGATTTGAAGTAGACCACGAGCGAGTGAAACGAGCGACGTGGG

spacer 1
1841019

GACAGCGGCTGGGACTGGGGAGACGATGACGGATCCGATTCTGGAGATGATGACGGGTCCGGAGACGTGGGAGTGAGTCCCGAT

crispr 7
1840774

CTTCTGACGGCGACTGCGACGAGTGAAACGAGGAGCCAGCGCCGTTTGTGTGGTTACAAGGATTTGAAAGAGAGAACACGCAGCGC

73 repeater length: 24
GTGGTTCAAATCCGCCCGGACCCA
GTGGTTCAAATCCGCCCGGACCCA

ength: 84 repeater length: 24

GTGGTTCAAATCCGCCCGGACCCA

CGTGGTTCAAATCCGCCCGGACCCA

GAACGTAGTGAGCGACCGTGTTC spacer length:

1840909

CGTGGTTCAAATCCGCCCGGACCCA

110 repeater length: 24

109 repeater length: 25

TTTTGCGGCGAACAATTCGTGAGCCGCAAATGCGGTGATACGGATTTGAAGTAGACCACGAGCGAGTGAAACGAGCGACGTGG

spacer 1
1841018

ength: 83 repeater length: 25

CGTGGTTCAAATCCGCCCGGACCCA

ATCTGCGGGTTATGAGCCCGCCGGAATCTCCTAGCTATCCCATCCCGCTACCTATCTGTACCCTCGGTCGTCAATTAAGGGTT

crispr 8

2793066 GTGACAGCAGTTGGGACTGGGGAGAC GGTGACAGCGGTTGGGACTGGGGAGAC spacer length:

repeater

2793120 GTGACAGCAGTTGGGACTGGGGAGAC AGTGACAGCAGCTGGGACTGGGGAGAC spacer length:

repeater

length: 26

length: 26

27

27

2793174 GTGACAGCAGTTGGGACTGGGGAGAC GGACCCCTACGGGATAGCGTCCTAAGC

crispr 9
1415805
length:
1415872
length:
1415936
length:
1416002
length:
1416066
length:
1416132
length:
1416199
length:
1416265
length:
1416331
length:
1416397
length:
14164064
length:
1416529
length:
1416595
length:
1416661
length:
1416726
length:
1416792
length:
1416857

GCTTCAACCCCACGAGGGTCCGTCTGAAAC
36 repeater length: 30
GCTTCAACCCCACGAGGGTCCGTCTGAAAC
33 repeater length: 30
GCTTCAACCCCACGAGGGTCCGTCTGAAAC
35 repeater length: 30
GCTTCAACCCCACGAGGGTCCGTCTGAAAC
33 repeater length: 30
GCTTCAACCCCACGAGGGTCCGTCTGAAAC
35 repeater length: 30
GCTTCAACCCCACGAGGGTCCGTCTGAAAC
36 repeater length: 30
GCTTCAACCCCACGAGGGTCCGTCTGAAAC
35 repeater length: 30
GCTTCAACCCCACGAGGGTCCGTCTGAAAC
35 repeater length: 30
GCTTCAACCCCACGAGGGTCCGTCTGAAAC
35 repeater length: 30
GCTTCAACCCCACGAGGGTCCGTCTGAAAC
36 repeater length: 30
GCTTCAACCCCACGAGGGTCCGTCTGAAAC
34 repeater length: 30
GCTTCAACCCCACGAGGGTCCGTCTGAAAC
35 repeater length: 30
GCTTCAACCCCACGAGGGTCCGTCTGAAAC
35 repeater length: 30
GCTTCAACCCCACGAGGGTCCGTCTGAAAC
34 repeater length: 30
GCTTCAACCCCACGAGGGTCCGTCTGAAAC
35 repeater length: 30
GCTTCAACCCCACGAGGGTCCGTCTGAAAC
34 repeater length: 30
GCTTCAACCCCACGAGGGTCCGTCTGAAAC

GAGTACAGTAACGACGTCTCAGGGTTGAATACTGTC spacer
GCCCCGACCCCTGGGGGAGCAATCACAATTGCC spacer
CCTTTTCGCCAACCGGACGCCGGCCCTGAAAATCG spacer
GCGACCATGCCGCCGAACATCACCGTCGACAGG spacer
GCGCTCGACGCGATCAAGAACGGCGCGACTGAGAG spacer
GAATACTCAAACGACGTTTCAGGGCTGAATACCATC spacer
TGTCGTCGGTCCGGGATCGACCCTCGATGACTGCA spacer
AATACTCAAACGACGTTTCAGGGCTGAATACCATC spacer
GGTGATGACGCTATTACTCATCTCCCTAAACGCGA spacer
TGGTCGCGCTGTCGGCCCCGTCGATCGCCGTGATCG spacer
TGGGCATGATCCAGGCTTTCGACTTCCACGTCCG spacer
CTGCCTCACGTTCGCTATCCACGAAACCCCAGTCC spacer
CTGCCTCACGTTCGCTATCCACGAAACCCCAGTCC spacer
CCGAAGCGGGCCTGGGTGATCGCCAGAGCAGCCA spacer
GATCGCATCACCTTCATCGGGGAGCGTGCCCCGCT spacer
CAGTCAGGTCGGTGTGGTGAACGTCGAACTCACC spacer

CCTGTTTTCACAGACGGAGTTCTGGGTTCGAATCC spacer



5551

5552

5553

5554

5555

5556

5557

5558

5559

5560

5561

5562

5563

5564

5565

5566

5567

5568

5569

5570

5571

5572

5573

5574

5575

5576

5577

5578

5579

5580

5581

5582

5583

5584

5585

5586
5587

length:
1416923
length:
1416989
length:
1417055
length:
1417120
length:
1417186
length:
1417249
length:
1417314
length:
1417378
length:
1417443
length:
1417510
length:
1417577
length:
1417643
length:
1417708
length:
1417775
length:
1417841
length:
1417906
length:
1417971
length:
1418038
length:
1418104
length:
1418169
length:
1418234
length:
1418299
length:
1418366
length:
1418433
length:
1418499
length:
1418566
length:
1418630
length:
1418695
length:
1418762
length:
1418828
length:
1418893
length:
1418959
length:
1419024
length:
1419090

35 repeater length: 30
GCTTCAACCCCACGAGGGTCCGTCTGAAAC
35 repeater length: 30
GCTTCAACCCCACGAGGGTCCGTCTGAAAC
35 repeater length: 30
GCTTCAACCCCACGAGGGTCCGTCTGAAAC
34 repeater length: 30
GCTTCAACCCCACGAGGGTCCGTCTGAAAC
35 repeater length: 30
GCTTCAACCCCACGAGGGTCCGTCTGAAAC
32 repeater length: 30
GCTTCAACCCCACGAGGGTCCGTCTGAAAC
34 repeater length: 30
GCTTCAACCCCACGAGGGTCCGTCTGAAAC
33 repeater length: 30
GCTTCAACCCCACGAGGGTCCGTCTGAAAC
34 repeater length: 30
GCTTCAACCCCACGAGGGTCCGTCTGAAAC
36 repeater length: 30
GCTTCAACCCCACGAGGGTCCGTCTGAAAC
36 repeater length: 30
GCTTCAACCCCACGAGGGTCCGTCTGAAAC
35 repeater length: 30
GCTTCAACCCCACGAGGGTCCGTCTGAAAC
34 repeater length: 30
GCTTCAACCCCACGAGGGTCCGTCTGAAAC
36 repeater length: 30
GCTTCAACCCCACGAGGGTCCGTCTGAAAC
35 repeater length: 30
GCTTCAACCCCACGAGGGTCCGTCTGAAAC
34 repeater length: 30
GCTTCAACCCCACGAGGGTCCGTCTGAAAC
34 repeater length: 30
GCTTCAACCCCACGAGGGTCCGTCTGAAAC
36 repeater length: 30
GCTTCAACCCCACGAGGGTCCGTCTGAAAC
35 repeater length: 30
GCTTCAACCCCACGAGGGTCCGTCTGAAAC
34 repeater length: 30
GCTTCAACCCCACGAGGGTCCGTCTGAAAC
34 repeater length: 30
GCTTCAACCCCACGAGGGTCCGTCTGAAAC
34 repeater length: 30
GCTTCAACCCCACGAGGGTCCGTCTGAAAC
36 repeater length: 30
GCTTCAACCCCACGAGGGTCCGTCTGAAAC
36 repeater length: 30
GCTTCAACCCCACGAGGGTCCGTCTGAAAC
35 repeater length: 30
GCTTCAACCCCACGAGGGTCCGTCTGAAAC
36 repeater length: 30
GCTTCAACCCCACGAGGGTCCGTCTGAAAC
33 repeater length: 30
GCTTCAACCCCACGAGGGTCCGTCTGAAAC
34 repeater length: 30
GCTTCAACCCCACGAGGGTCCGTCTGAAAC
36 repeater length: 30
GCTTCAACCCCACGAGGGTCCGTCTGAAAC
35 repeater length: 30
GCTTCAACCCCACGAGGGTCCGTCTGAAAC
34 repeater length: 30
GCTTCAACCCCACGAGGGTCCGTCTGAAAC
35 repeater length: 30
GCTTCAACCCCACGAGGGTCCGTCTGAAAC
34 repeater length: 30
GCTTCAACCCCACGAGGGTCCGTCTGAAAC
35 repeater length: 30
GCTTCAACCCCACGAGGGTCCGTCTGAAAC

GCCGAGTTCTATGCTCGATGGCCCGCCGATTCAGC spacer
CGGCTCGGTGACTGTCTTGATGCCGAGATCCTCGT spacer
TCGGTCTCGACGCCGACGAGTACCGCGAGCAACT spacer
CGGAATCGGCTCTGGCACCGTCGAGAAGCTCCGCG spacer
CCGACGTCGGCTTTGCCGAAGCCCTCTCCGCT spacer
CCGGGTGGAGGTCCTTGCCGGTGTGCCCGACGAC spacer
CCAGCATGGAGGCCGGCCCGTCGAACTACCCGA spacer
CAGCCAGTCACGTCGCGCTTACAGGTATCGCAAT spacer
TGGAACGTCAACGTCTTCGGTCCAGGTCACAGAGTC spacer
CGGGCAAGAAGACTCGGTAGCCGTCGCCCTCGGCCT spacer
TAGTCCGCAAGTTCCAGCATTCGCGAGTCGAGCAT spacer
GATTCGGATGTCTTTATGCCCTCGATCAAAACCA spacer
TCGACGAGCTCGAGGAGAAGGTCGACCAGGTCCGCG spacer
GGCTCGACGACGCATGACGCACGCACTGATCGCCG spacer
GAGACGACTTGCGGACCGTCGTCGGTCGGTGCCT spacer
ATACCGGGATCGGGATCGACCCAGATCCGCCGCT spacer
CCGTCGACGCGATCGTCGCCCAGACCGAACCGATCG spacer
AAATCCCACACGATGCCATGGTTGTGATTGTCTTG spacer
GACCTCCACGCCGAGGAGGGGCCGATCCCCGTGA spacer
ATCGCCAGGTCGAGCTGGTCCTGCTGCAGCTCCC spacer
ATGCACTCGCCACCGTCGACGATCCCGGACGTCG spacer
CGACGACGGCGCATATGACGAGTTCGCCCGAATCCT spacer
TGCTGGAGATCCTCGCCCCTGGCGACGTCGAGACGC spacer
GCCCGAGGACGTCTACCGCGAGCACATCCTCGCGA spacer
CATCGCCCGCCTTCTGGTCGACCGCGCGGAGAATCT spacer
CCGCGACCGCCCCGATCGCCGTCGACGACCCGA spacer
GGCCGGCGTCTGGGCGAGCGTGTCCTGGAGTGCA spacer
TCCGACGCACGGGACCTGTACGTGGTCGGAACTCCT spacer
TTAGAAATCACCCCCGAGATTCATGACAGTCTGCT spacer
GATGTCGGAGATGTTCGAGAGGGTCCGGCTCATT spacer
CCGCAGTGAACGCACTCCGACATCGTTAGGCCTCC spacer
CCACTGAAATCAAAGTCCGACTCCTCTCCGGATC spacer
CGCGATATATAATATATATGCTCGCGTCCTGAACG spacer

GCCGAAACCGGCCATATAGCACGTGATACCACTGC

GCA 000024185.1 ASM2418vl genomic.fna(findCrispr) :



5588

5589
5590

5591

5592
5593
5594
5595
5596

5597

5598

5599
5600
5601
5602

5603

5604
5605
5606
5607
5608

5609

5610

5611
5612
5613
5614
5615

5616

5617

5618
5619
5620
5621
5622

5623

5624
5625
5626
5627
5628

5629

5630
5631
5632
5633
5634

5635

START
SPACER
crispr 1
2071506 AAAAAAAGAGATTAAAAATT

REPEAT

AATCTAATCTCCAATAAAGTTAAAAAAGAGATTAAAAATTAATCTAATCTCCAATAAAGT spacer length: 60

repeater length: 20

2071587 AAAAAAAGAGATTAAAAATT
20

2071628 AAAAAAAGAGATTAAAAATT

crispr 2

2458924 AAAGAAAAAATAGACTAAAA
39 repeater length: 20
2458984 AAAGAAAAAATAGACTAAAA

AACTAAAAATAACTTAACTAAGAAAAACAATAACAAATAAAGAAAAATAGACTAAAAAAACTAAAAATAACTTAACTAAGAAAAAC
95 repeater length: 20

AATAACAAA spacer length:
2459100 AAAGAAAAAATAGACTAAAA

AAAGAAAAAAATACCTAAAAGAATTAAAACTAGAAAAAAAGAAAAAAAGGATTAAAAATTAATAAAAAGAAAAGAATAAGAATTAT

TTAACTTCA

crispr 3

1652271 AAATATAGTTTTGAGTCTTT
repeater length: 20

1652329 AAATATAGTTTTGAGTCTTT
repeater length: 20

1652387 AAATATAGTTTTGAGTCTTT

crispr 4

2518899 AACGGAACTGGAAACGGAAC
repeater length: 20

2518953 AACGGAACTGGAAACGGAAC
repeater length: 20

2519007 AACGGAACTGGAAACGGAAC
repeater length: 20

2519061 AACGGAACTGGAAACGGAAC

crispr 5

1675248 ACTGCCAAAAAAAACACAAA
length: 20

1675290 ACTGCCAAAAAAAACACAAA
length: 20

1675332 ACTGCCAAAAAAAACACAAA
20

1675373 ACTGCCAAAAAAAACACAAA

crispr 6

1566777 CAGATACAGAAACACCCTCT
length: 20

1566825 CAGATACAGAAACACCCTICT
length: 20

1566873 CAGATACAGAAACACCCTCT

crispr 7
1399631 GCTTAAAATATTATTAAAAA

length: 20
1399673 GCTTAAAATATTATTAAAAA
20

1399714 GCTTAAAATATTATTAAAAA

crispr 8
1612804 GGAAAAAATGAGCAAAAAAT
spacer length:
1612879 GGAAAAAATGAGCAAAAAAT
spacer length:

AATCTAATCCCAATAAAGTT spacer length: 20 repeater length:

AAAAGAAAAAAATACCTAAA

TAGAGAAAACAAGCTATAACTAAATAAAATAAGGATAAA spacer length:

AAACCATTATTTAAGTTTAAATTACTTAATGAATGAA spacer length: 37
AAACCATTATTTAAGTTTAAATTACTTAATTAATGAA spacer length: 37

GAATAAAAATAAAGCCTAAAAATCGAATAATAAAAGA

CGGAATAGGTGACTTATTCAACAGAAACGGAAC spacer length: 33
CGGAATAGGTGACTTATTCAACAGAAACGGAAC spacer length: 33
AGGCATCCCAGGTATTGGCGGAAACAGCACAGG spacer length: 33
AAAACTATAAAAAAGTCCCATTTATTAAACTAA
AACACAAAAAACTTGTAACAC spacer length: 21 repeater
AACACAAAAAACTTGTAACAC spacer length: 21 repeater
AACACAARAAAACTTGTAACC spacer length: 20 repeater length:
AAATCAAAAAAAAGATTAAA
TTAGCAGATATAGGAATACCTTCATTA spacer length: 27 repeater
CTTGCAGATATAGGAATACCTTCATTA spacer length: 27 repeater
AAGAAAAAAATACCTAAAAGAATTAAA
TGAATACTATTGATTAATTTT spacer length: 21 repeater
TGAATACTTTTGATAATTCT spacer length:

20 repeater length:

AATCTAATCCTCATTTATCA

TTAGGAAAAAATCAGTGAAATTTTAAAAAAATTAGATTAAAAAATTGAAAAATT

54 repeater length: 20

TTAGGAAAAATTCCGTGAAATTTCGGAAAAATTAGTTTAGAAATTTGAAAAATT

54 repeater length: 20



5636
5637
5638
5639
5640

5641

5642
5643
5644
5645
5646
5647
5648
5649
5650
5651
5652
5653

5654

5655
5656
5657
5658
5659

5660

5661
5662
5663
5664
5665

5666

5667
5668
5669
5670
5671

5672

5673
5674
5675
5676
5677

5678

5679
5680
5681
5682
5683

5684

5685
5686
5687
5688
5689

1612954 GGAAAAAATGAGCAAAAAAT AATAAAAATAAAGCCTAAAAATCGAATAATAAAAGATTTAAAAAAATAAAAAAA

crispr 9

849703 GGTGGTTTGGTAGTTTTTGG CACTTTTTGGCACTTTTTGGCACTTTT spacer length: 27 repeater
length: 20

849751 GGTGGTTTGGTAGTTTTTGG CACTTTTTGGCTACTTTTTGGTTATTTTGGTGTTTTGATATTTTTTGGCACTTTT
spacer length: 55 repeater length: 20

849827 GGTGGTTTGGTAGTTTTTGG ATTGAATAAAATGAATAAAATAAATTAAAATGAAAAAAAAGAAAAATGATTAAAT

crispr 10

747137 TTTTTAAGAGTATTTCAGAG GCATTTTCATTATTCCAATC spacer length: 20 repeater length: 20
747178 TTTTTAAGAGTATTTCAGAG GCATTTTTATTATTCCAATC spacer length: 20 repeater length: 20
747219 TTTTTAAGAGTATTTCAGAG GCATTTTTATTATTCCAATC spacer length: 20 repeater length: 20
747260 TTTTTAAGAGTATTTCAGAG ATTATAACAGCTATAAAAAA

crispr 11

506049 TTTTTAGTGTTTTGTTTTAG TTTTTTGGGGGGTTCTGTAGTTTTGTTTTTGGGTT spacer length: 35
repeater length: 20

506105 TTTTTAGTGTTTTGTTTTAG GTTTTTTGGGGGGTTCTGTAGTTTTGTTTTTGGGTT spacer length: 36
repeater length: 20

506162 TTTTTAGTGTTTTGTTTTAG AAACTATAAAAAAGTCCCATTTATTAAACTAACGAA

crispr 12

1663650 ACTTGCTGAATTATCCTCAAA GCTTGAATTTGCAATAAGGTCTACACTCCCAAACACCTGTATTGCACCTCCAT
spacer length: 53 repeater length: 21

1663725 ACTTGCTGAATTATCCTCAAA ACTTGAATTTGCAATAAGGCTTAAATTCCAATCCGCCTGAATTGCACCACCAT
spacer length: 53 repeater length: 21

1663800 ACTTGCTGAATTATCCTCAAA ATCAAAAAAAAGATTAAAATTAAAAAAAATTAATTAAAAGAGTCGGGAATAGA

crispr 13

1797845 ATAGTTAAAAACTAAATAAAT
GCTAATAAATAGTTAAAAACTAAATGAATACTAATTAAATAGTTAAAAACTAAATGAATACTAATTA spacer length:
67 repeater length: 21

1797934 ATAGTTAAAAACTAAATAAAT GCTAATAAATAGTTAAAAACTAAATGAATACTAATTA spacer length:
37 repeater length: 21

1797993 ATAGTTAAAAACTAAATAAAT TAAAAATAAAGCCTAAAAATCGAATAATAAAAGATTT

crispr 14
1405083 ATGCTCTAGAGAGTAGTGAAA AGGAACGAGAGAAATTAAGT spacer length: 20 repeater

length: 21
1405125 ATGCTCTAGAGAGTAGTGAAA TTGAACGGCAGAAATTAAGT spacer length: 20 repeater
length: 21

1405167 ATGCTCTAGAGAGTAGTGAAA TGAATAAAATGAATAAAATA

crispr 15

2605722 CCATTACCACCAGGATCAGTA
CCATTTCCGCCCGGAGAGGTTCCATTACCACTAGGATCAGTACCGTTACCACCAGGGCTAGTACCATTACCACTTGGAGAAGT
spacer length: 83 repeater length: 21

2605827 CCATTACCACCAGGATCAGTA CCATTACCACTTGGAGAAGT spacer length: 20 repeater
length: 21

2605869 CCATTACCACCAGGATCAGTA TTAAAGAAATAGAAATTAAA

crispr 16
1260619 GCTTGTATTTCTTCCTCTTTT GTTTGTATTTTTTCGTCTAT spacer length: 20 repeater

length: 21
1260661 GCTTGTATTTCTTCCTCTTTT GCTTGTATTTTTTCGTCTAT spacer length: 20 repeater
length: 21

1260703 GCTTGTATTTCTTCCTCTTTT AATTAAAAAATTATAAATAT

crispr 17
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
5739

5740

5741

5742
5743
5744
5745
5746

5747

5748
5749
5750
5751
5752

5753
5754
5755
5756
5757
5758
5759
5760
5761
5762
5763
5764
5765
5766
5767
5768
5769
5770
5771
5772
5773
5774
5775
5776
5777
5778
5779
5780
5781
5782
5783
5784

5785

crispr 25
97982 TTAATGGTAGTTTTGTTATGACT TACCTATTACTTTATATTTG spacer length: 20 repeater

length: 23
98026 TTAATGGTAGTTTTGTTATGACT TACCTATTACTTTATAGTTG spacer length: 20 repeater
length: 23
98070 TTAATGGTAGTTTTGTTATGACT TAACTATGGCTTTATAGTTG spacer length: 20 repeater
length: 23

98114 TTAATGGTAGTTTTGTTATGACT TAAAAAATTATAAATATAGA

crispr 26

623111 TTTTTTTATTTTTTTATTTCAGA TTATTTTTTTTTATTTTTAACTACTA spacer length: 26 repeater
length: 23

623161 TTTTTTTATTTTTTTATTTCAGA GTATTCTTTTATTATTTTTTTTATTTTTAACTACTA spacer length:
36 repeater length: 23

623221 TTTTTTTATTTTTTTATTTCAGA ATGTTTAGCTTAAAAAAATCATTAAAATTAAAAATT

crispr 27

1925838 AAAAAAAGAATATAAACAAAAAAT ACAAAAAAACAGCACAAAAAGAATATAAACAAAAAATACAAAAAAACAG
spacer length: 49 repeater length: 24

1925912 AAAAAAAGAATATAAACAAAAAAT ACAAAAAAACAGTAAAAAACACAA spacer length: 24 repeater
length: 24

1925961 AAAAAAAGAATATAAACAAAAAAT AAAATAACTTAAATAACTCAATAA

crispr 28

485176 GGAAAAAATCTGATTGAATTTTTT AAAAAAAATAGAAATTAAATTTTTCGGTAGAATTAATTT spacer
length: 39 repeater length: 24

485240 GGAAAAAATCTGATTGAATTTTTT TAAAGAAATAGAAATTAAATTTTTCGGTAGAATTAATTT spacer
length: 39 repeater length: 24

485304 GGAAAAAATCTGATTGAATTTTTT ACAGCTATAAAAAATAAGAAATTTAACTATTTTTAATGA

crispr 29

2527148 GGAATAATTCAAAAAGGAATTAAA CCCACAATTTAAATCACAAAAAAT spacer length: 24 repeater
length: 24

2527197 GGAATAATTCAAAAAGGAATTAAA TCCACAATTTAAATCACAAAAAAAT spacer length: 25
repeater length: 24

2527247 GGAATAATTCAAAAAGGAATTAAA TCCACAATTTAAATCACAAAAAAAT spacer length: 25
repeater length: 24

2527297 GGAATAATTCAAAAAGGAATTAAA TAAAAAAGTCCCATTTATTAAACTA

crispr 30
1216749 TGATTGTTTTTATTAAATATAATT TTTAAGCTTATATTTGAATAA spacer length: 21 repeater

length: 24
1216795 TGATTGTTTTTATTAAATATAATT TTTAAGCTTATATTTAAATAA spacer length: 21 repeater
length: 24

1216841 TGATTGTTTTTATTAAATATAATT AAAAAAAAGAAAAAAATACCT

crispr 31

1553048 TTTTAGTAGATTAGCTTTTGCAAT TTTTTTCCAAATCTTATAAGCAGGAGGCCAGAAAGATCGCAACCCTT
spacer length: 47 repeater length: 24

1553120 TTTTAGTAGATTAGCTTTTGCAAT ACATATAGATAAATCCTTATGGATAGAGAGGGTAGGTCGCAATCCTT
spacer length: 47 repeater length: 24

1553192 TTTTAGTAGATTAGCTTTTGCAAT AAACTACTACACAGGTGTTAAAATCGGAGAAATTTGTCGCAATCCTT
spacer length: 47 repeater length: 24

1553264 TTTTAGTAGATTAGCTTTTGCAAT ACTATAAAGAGTTAAAGGCCAAAGCCTTTAAAGATGTCGCAATCCTT
spacer length: 47 repeater length: 24

1553336 TTTTAGTAGATTAGCTTTTGCAAT TCAATAGGAATGAAATAACAAATGACGCGCAGAAGGTCGCAATCCTT
spacer length: 47 repeater length: 24

1553408 TTTTAGTAGATTAGCTTTTGCAAT ATAAGGGTATGTTAAAAACCCTAAAAAACTATAAACGTCGCAATCCTT
spacer length: 48 repeater length: 24

1553481 TTTTAGTAGATTAGCTTTTGCAAT TATGAAATATAAAGAGTTCTCAGATAAATGGGAGAAGTCGCAATCCTT
spacer length: 48 repeater length: 24

1553554 TTTTAGTAGATTAGCTTTTGCAAT AGAACGGAGGAATTTCTTATGACTAATGAAAAATCTGTCGCAATCCTT
spacer length: 48 repeater length: 24

1553627 TTTTAGTAGATTAGCTTTTGCAAT ACATTGCTAGACACATAGGAATGGTGGAATATGATGTCGCAATCCTT
spacer length: 47 repeater length: 24



5786

5787
5788
5789
5790
5791

5792

5793
5794
5795
5796
5797

5798

5799
5800
5801
5802
5803

5804

5805
5806
5807
5808
5809

5810

5811
5812
5813
5814
5815

5816

5817

5818
5819
5820
5821
5822

5823

5824
5825
5826
5827
5828

5829
5830
5831
5832
5833
5834
5835
5836

5837

1553699 TTTTAGTAGATTAGCTTTTGCAAT CGACTACGAAGCAACTATTAGCAGAATGACCAAATGTCGCAATCCTT
spacer length: 47 repeater length: 24
1553771 TTTTAGTAGATTAGCTTTTGCAAT AAGAATCAGAAAAAAAAGAAAAAAATACCTAAAAGAATTAAAACTAG

crispr 32
2882808 TAATGAAATTATGATTGAAGGAATA ATAAAATTTTATCTAAAAAA spacer length: 20 repeater

length: 25
2882854 TAATGAAATTATGATTGAAGGAATA AAAAAATTTTATCTAAAAAA spacer length: 20 repeater
length: 25

2882900 TAATGAAATTATGATTGAAGGAATA TAAAGCCTAAAAATCGAATA

crispr 33

912790 AACTTTTTAAACTTTTTTTTACAATT TCACTATTTTTATAGTTATTTTTTATAGTTTTAC spacer length:
34 repeater length: 26

912851 AACTTTTTAAACTTTTTTTTACAATT CACTATTTTTATAGTTATTTTTATAGTTTTAC spacer length: 32
repeater length: 26

912910 AACTTTTTAAACTTTTTTTTACAATT GTTTCAATTCTTTTATTGGTGGAAATTTTAAA

crispr 34
1951618 AAAAAGATTCAAAAACTGAATAAAAAT AAAACCTAAAATAGAACAAA spacer length: 20 repeater

length: 27
1951666 AAAAAGATTCAAAAACTGAATAAAAAT AAAGCCTAAAATAGAACAAA spacer length: 20 repeater
length: 27

1951714 AAAAAGATTCAAAAACTGAATAAAAAT ATGAATAAAATAAATTAAAA

crispr 35
398632 TATTCTAAGAAGTACTCTAAGGATTGAT TTGCGGTTGCTTATGACTGA spacer length: 20 repeater

length: 28
398681 TATTCTAAGAAGTACTCTAAGGATTGAT TTGGGGTTGCTTATGACTGA spacer length: 20 repeater
length: 28

398730 TATTCTAAGAAGTACTCTAAGGATTGAT ACGTTTCTTTAATGAAATAA

crispr 36

357492 TTTTATCTTTTAGGGATACTTTTTCTAT TTTTTTATTTTTTTTTATCATG spacer length: 22
repeater length: 28

357543 TTTTATCTTTTAGGGATACTTTTTCTAT TTTTTTATTTTTTTTTATCATG spacer length: 22
repeater length: 28

357594 TTTTATCTTTTAGGGATACTTTTTCTAT TTTTTTATTTTTTTCTCATT spacer length: 20 repeater
length: 28

357643 TTTTATCTTTTAGGGATACTTTTTCTAT TAAAAGAATCCATTATTTTG

crispr 37

1592209 AATAATTAAACGTTTCTATTTTATTTTAG CAAAGATAAAAAGAATATGC spacer length: 20
repeater length: 29

1592259 AATAATTAAACGTTTCTATTTTATTTTAG CAAAGATAAAAAGAAAGCATTCATGT spacer length: 26
repeater length: 29

1592315 AATAATTAAACGTTTCTATTTTATTTTAG AGAAATTAAATTTTTCGGTAGAATTA

crispr 38

2206974 TAAAAAAATTTGAATAAAAAAATTATAAC AGTTATATAAAAATAAGAAAT spacer length: 21
repeater length: 29

2207025 TAAAAAAATTTGAATAAAAAAATTATAAC AGCTATAAAAAATAAGAAAT spacer length: 20
repeater length: 29

2207075 TAAAAAAATTTGAATAAAAAAATTATAAC AAAAAAATTTTATCTAAAAA

crispr 39

2195447 AAAAAAAGGCTTATAGAAAAATTGAATAAA TGAATAAAATAAATTAAAAT spacer length: 20
repeater length: 30

2195498 AAAAAAAGGCTTATAGAAAAATTGAATAAA ATGAATAAAATAAATTAAAAT spacer length: 21
repeater length: 30

2195550 AAAAAAAGGCTTATAGAAAAATTGAATAAA TGAATAAAATAAATTAAAAT spacer length: 20
repeater length: 30

2195601 AAAAAAAGGCTTATAGAAAAATTGAATAAA CTTAAAAAAATCATTAAAAT



5838
5839
5840
5841

5842

5843

5844

5845

5846

5847

5848

5849

5850

5851

5852

5853

5854

5855

5856

5857

5858

5859

5860

5861

5862

5863

5864

5865

5866

5867

5868

5869

5870

5871

5872

5873

5874

5875

crispr 40
707386 ATATCAATTTTACACTTTCATATCAATTTC TCATTCTCAAGTCAATTTCACATTTT spacer length: 26
repeater length: 30

707443 ATATCAATTTTACACTTTCATATCAATTTC
ACATTTTCAAGTCAATTTCACATTTTCATATCAATTTTACACTTTCATATCAATTTTACACTTT spacer length: 64
repeater length: 30

707538 ATATCAATTTTACACTTTCATATCAATTTC
CTTAAATAACTCAATAAATAAAAATAAATAAAAATTAGTTTATAAAAATAAAATAAAGAATAAA

crispr 41

1033189
length:
1033255
length:
1033319
length:
1033386
length:
1033453
length:
1033519
length:
1033582
length:
1033647
length:
1033714
length:
1033780
length:
1033847
length:
1033912
length:
1033974
length:
1034039
length:
1034104
length:
1034170
length:
1034234
length:
1034299
length:
1034365
length:
1034429
length:
1034494
length:
1034560
length:
1034626
length:
1034693
length:
1034760
length:
1034825
length:
1034889
length:
1034955
length:
1035020
length:

ATTTCAATCCCAAAATGGTCTGATTTTAAC
35 repeater length: 30
ATTTCAATCCCAAAATGGTCTGATTTTAAC
33 repeater length: 30
ATTTCAATCCCAAAATGGTCTGATTTTAAC
36 repeater length: 30
ATTTCAATCCCAAAATGGTCTGATTTTAAC
36 repeater length: 30
ATTTCAATCCCAAAATGGTCTGATTTTAAC
35 repeater length: 30
ATTTCAATCCCAAAATGGTCTGATTTTAAC
32 repeater length: 30
ATTTCAATCCCAAAATGGTCTGATTTTAAC
34 repeater length: 30
ATTTCAATCCCAAAATGGTCTGATTTTAAC
36 repeater length: 30
ATTTCAATCCCAAAATGGTCTGATTTTAAC
35 repeater length: 30
ATTTCAATCCCAAAATGGTCTGATTTTAAC
36 repeater length: 30
ATTTCAATCCCAAAATGGTCTGATTTTAAC
34 repeater length: 30
ATTTCAATCCCAAAATGGTCTGATTTTAAC
31 repeater length: 30
ATTTCAATCCCAAAATGGTCTGATTTTAAC
34 repeater length: 30
ATTTCAATCCCAAAATGGTCTGATTTTAAC
34 repeater length: 30
ATTTCAATCCCAAAATGGTCTGATTTTAAC
35 repeater length: 30
ATTTCAATCCCAAAATGGTCTGATTTTAAC
33 repeater length: 30
ATTTCAATCCCAAAATGGTCTGATTTTAAC
34 repeater length: 30
ATTTCAATCCCAAAATGGTCTGATTTTAAC
35 repeater length: 30
ATTTCAATCCCAAAATGGTCTGATTTTAAC
33 repeater length: 30
ATTTCAATCCCAAAATGGTCTGATTTTAAC
34 repeater length: 30
ATTTCAATCCCAAAATGGTCTGATTTTAAC
35 repeater length: 30
ATTTCAATCCCAAAATGGTCTGATTTTAAC
35 repeater length: 30
ATTTCAATCCCAAAATGGTCTGATTTTAAC
36 repeater length: 30
ATTTCAATCCCAAAATGGTCTGATTTTAAC
36 repeater length: 30
ATTTCAATCCCAAAATGGTCTGATTTTAAC
34 repeater length: 30
ATTTCAATCCCAAAATGGTCTGATTTTAAC
33 repeater length: 30
ATTTCAATCCCAAAATGGTCTGATTTTAAC
35 repeater length: 30
ATTTCAATCCCAAAATGGTCTGATTTTAAC
34 repeater length: 30
ATTTCAATCCCAAAATGGTCTGATTTTAAC
35 repeater length: 30

GCTCCAAACTTATCAGCATTTTCAGATTTATAATA spacer
TCATCATTTCCATCTACGATTGGTTCGTTAAAA spacer
TTACGAGAGTAACATTCTTCTGAAGCACAGTTGGTA spacer
AGGTAATAATATGAAATTACCACTACTGTTGGAGTA spacer
AAAACCATTCTCCAATAATATCTTCTGTGCATATT spacer
CACACTTTTGACACCATAATGGACTCTTTCTT spacer
ATTCATTCCCCCTTACTAATTCTACAAGTTTAAA spacer
TAGAGACAGTACAACTCAATATGGATTAAATAGTGA spacer
AGAATCTACGAGAATTATTCTATCATAACTGGTTA spacer
ATTCTGCTGATGGATTAAGTTGCACTTTATCTGCTA spacer
TAATCCTAACCTTTATCGGTAACTTGATATTGCA spacer
CCAAAAAAAACATAAAAAAAAGACTCGGTAG spacer
TCATCTATGTCTGCCCCATATTGTATGATTCCGT spacer
TCATCTATGTCTGCCCCATATTGTATGATTCCGT spacer
TATTTGGTAGAGTCAAACCACATCGGACAGTCATC spacer
ACAAAGTAGAATTAAATCTTGGTAACTGGGTAA spacer
GTTTGACTATCACTATCGTGGATGATATTGAGCA spacer
ATAAATTATTGTTTAATAAAGAACCTGATAAGTTT spacer
CTTAGTCCAGTATTGGCACCTATGACTAGTGTT spacer
GGTGCTGAGTTATATGATGTGGAAATTGATTTTA spacer
CAGAAAGCGATGTTTGGAGAGTTCTTTGAAGATGC spacer
TATGTATGTTCCGATGATTAGTATCATTGTGTTGA spacer
ACGGACATATAATTTATGATACAAGCAATGTATACA spacer
CAGCTTACAAAGAAATAATCGCTGATATCAGTAATA spacer
AATGACCTTATGGATAATACTAAAACAGTTAAAA spacer
TGTGCTAGTTAATGCTAATCCTGCTCCTTCATA spacer
TAGAACCTTTCAAGGAAGACATAGTCTGCTATTGT spacer
CTTGCAGAACTGGACTTGCTCCTAGAATACAATT spacer

ATACATATCAAAGACCCTCATATCCGAAACAATGT spacer



5876

5877

5878

5879

5880

5881

5882

5883

5884

5885

5886

5887

5888

5889

5890

5891

5892

5893

5894

5895

5896

5897

5898

5899

5900

5901

5902

5903

5904

5905

5906

5907

5908

5909

5910

5911

5912
5913

1035086
length:
1035150
length:
1035216
length:
1035280
length:
1035346
length:
1035410
length:
1035477
length:
1035542
length:
1035608
length:
1035673
length:
1035739
length:
1035805
length:
1035871
length:
1035936
length:
1036002
length:
1036068
length:
1036134
length:
1036200
length:
1036266

CTTTAGTAAATGGGGGGGGCAAACTTTTAGTAAAATATTCAATCCCCAAAATGGGTCTGATTTTAACCTGTGTGTATAGTTGAAGT
TGCAATTGTTGATA spacer length:

1036397
length:
1036462
length:
1036529
length:
1036594
length:
1036659
length:
1036726
length:
1036793
length:
1036859
length:
1036924
length:
1036993
length:
1037059
length:
1037122

ATTTCAATCCCAAAATGGTCTGATTTTAAC
33 repeater length: 30
ATTTCAATCCCAAAATGGTCTGATTTTAAC
35 repeater length: 30
ATTTCAATCCCAAAATGGTCTGATTTTAAC
33 repeater length: 30
ATTTCAATCCCAAAATGGTCTGATTTTAAC
35 repeater length: 30
ATTTCAATCCCAAAATGGTCTGATTTTAAC
33 repeater length: 30
ATTTCAATCCCAAAATGGTCTGATTTTAAC
36 repeater length: 30
ATTTCAATCCCAAAATGGTCTGATTTTAAC
34 repeater length: 30
ATTTCAATCCCAAAATGGTCTGATTTTAAC
35 repeater length: 30
ATTTCAATCCCAAAATGGTCTGATTTTAAC
34 repeater length: 30
ATTTCAATCCCAAAATGGTCTGATTTTAAC
35 repeater length: 30
ATTTCAATCCCAAAATGGTCTGATTTTAAC
35 repeater length: 30
ATTTCAATCCCAAAATGGTCTGATTTTAAC
35 repeater length: 30
ATTTCAATCCCAAAATGGTCTGATTTTAAC
34 repeater length: 30
ATTTCAATCCCAAAATGGTCTGATTTTAAC
35 repeater length: 30
ATTTCAATCCCAAAATGGTCTGATTTTAAC
35 repeater length: 30
ATTTCAATCCCAAAATGGTCTGATTTTAAC
35 repeater length: 30
ATTTCAATCCCAAAATGGTCTGATTTTAAC
35 repeater length: 30
ATTTCAATCCCAAAATGGTCTGATTTTAAC
35 repeater length: 30
ATTTCAATCCCAAAATGGTCTGATTTTAAC

ATTTCAATCCCAAAATGGTCTGATTTTAAC
34 repeater length: 30
ATTTCAATCCCAAAATGGTCTGATTTTAAC
36 repeater length: 30
ATTTCAATCCCAAAATGGTCTGATTTTAAC
34 repeater length: 30
ATTTCAATCCCAAAATGGTCTGATTTTAAC
34 repeater length: 30
ATTTCAATCCCAAAATGGTCTGATTTTAAC
36 repeater length: 30
ATTTCAATCCCAAAATGGTCTGATTTTAAC
36 repeater length: 30
ATTTCAATCCCAAAATGGTCTGATTTTAAC
35 repeater length: 30
ATTTCAATCCCAAAATGGTCTGATTTTAAC
34 repeater length: 30
ATTTCAATCCCAAAATGGTCTGATTTTAAC
38 repeater length: 30
ATTTCAATCCCAAAATGGTCTGATTTTAAC
35 repeater length: 30
ATTTCAATCCCAAAATGGTCTGATTTTAAC
32 repeater length: 30
ATTTCAATCCCAAAATGGTCTGATTTTAAC

crispr 42
583505 TCTTCTTTGGAGTTTTCTTTAATTTCAGTG TCTTTTTCTTTTTTATCTAA spacer length: 20
repeater length: 30
583556 TCTTCTTTGGAGTTTTCTTTAATTTCAGTG TCTTTTTCTTTTTTATATAA spacer length: 20
repeater length: 30
583607 TCTTCTTTGGAGTTTTCTTTAATTTCAGTG GTCCCATTTATTAAACTAAC

TCTTCGATTTCGTGGAATAATTGTGTGAAATCG spacer
ATGTCACCTTGTCCTTAAGTGGTGTCTTAAGTCCT spacer
CAGTAGAATTCGATGCACAAAGGACAATGAGTA spacer
GCTCCAAACTTATCAGCATTTTCAGATTTATAATA spacer
TCATCATTTCCATCTACGATTGGTTCGTTAAAA spacer
TTACGAGAGTAACATTCTTCTGAAGCACAGTTGGTA spacer
GCACTTGGAACTGCCGATGGTGTCGGAAACATCT spacer
GAAAAGACATCATGTCAACAATTATGAATTGGAAG spacer
TTGATGATTTTATACATTCTTTTAGTTTAGAACG spacer
CCAGAGTTGATAAAAAATGTACAAAACAGTTATTA spacer
GCGAGGAGTGCCTAAATTCACATTCAAGCAATACT spacer
GACAATGAAATTAAGAAATTAAAATCATTATTGGA spacer
CCTTACCATCGCTTCAGATTAGCAGAAACTACTG spacer
TCCAAGGTTGGCTACTTCAATGATACTGACTCTTT spacer
TTTACGTTGTCCTGTACCGCTTTCATCATCAACCA spacer
TCGCAATAACACCGAAATTATCTAATACGAATTCA spacer
TGCAGAAGCCCAGTTCCAAATCTTCAACTTGGACA

spacer

TTGTAAATTTATAGGGAATAAGACTACTGAAGAAA spacer

100 repeater length: 30

GTGCAAGTCCTCCAATAGATTATTTCCTCCCCTA spacer
CCATATTCTCTCACCCAAATATAAGAATAGGATTTT spacer
TCCTCTGGAGCATAATAATTGAATCCTAATTTTA spacer
AATTCAAATCCAACGATGTAATTTCCATCGCTTA spacer
TATTTAGGATTGAAGAAATTGTTAATGATTGTATTG spacer
TGAAACAAGTTCAAGCCAAGTATAACACCTTTTCAA spacer
AAATTTATTGATATCTTATTTTTATGCCTTTTTTT spacer

TGTTCAGTCTCTACAATTAAGTCCTCTAGGTTTA spacer

CCGAACCTTACTTTGAAGATGAGGAAACCTTTGAAGAT spacer

AAACAAGAAAACACTGCAACTAGTAATATTTTCTA spacer
TATGTTGATGCGAAATACCCTAACAGCTTCAG spacer

TAAAAAATAAGAAATTTAACTATTTTTAATGA



5914
5915
5916

5917

5918
5919
5920
5921
5922

5923

5924
5925
5926
5927
5928

5929

5930
5931
5932
5933
5934

5935

5936
5937
5938
5939
5940

5941

5942

5943

5944

5945
5946
5947
5948
5949

5950

5951

5952
5953
5954
5955
5956

5957

5958
5959
5960
5961
5962

5963

crispr 43

1757714 TTTATTAGATTTATTAGATTTATTCTTATT TTCAGATTTATCTTTTTTAG spacer length: 20
repeater length: 30

1757765 TTTATTAGATTTATTAGATTTATTCTTATT CTCAGATTTATCTTTTTTAG spacer length: 20
repeater length: 30

1757816 TTTATTAGATTTATTAGATTTATTCTTATT ATTGTTGTTGGTGAAGTTAG

crispr 44

651098 TTTTTGTTTTTTCTTTTTTTTCTTTTTTTT
AGAGTTTTATTTATTGGAGTTTTTGTTTTTTTAAAGTTTTATTTATTGGA spacer length: 50 repeater
length: 30

651179 TTTTTGTTTTTTCTTTTTTTTCTTTTTTTT TTAAAGTTTTATTTATTGGA spacer length: 20
repeater length: 30

651230 TTTTTGTTTTTTCTTTTTTTTCTTTTTTTT AAAAGGAAGGTAATTGTTTT

crispr 45

827523 CTACAATCTTTTGGTTTTTTTGGTTTAATAA GTTTGAATTTTTTTTTTTAAT spacer length: 21
repeater length: 31

827576 CTACAATCTTTTGGTTTTTTTGGTTTAATAA GTTTGAATTTTTTTTTTAAT spacer length: 20
repeater length: 31

827628 CTACAATCTTTTGGTTTTTTTGGTTTAATAA TCTAAAAAAACAAATATTTA

crispr 46

1678994 TTTAAATCATGTTTAGCTTAAAAAAATCATT GAAATAAAAAAATTAATTAAA spacer length: 21
repeater length: 31

1679047 TTTAAATCATGTTTAGCTTAAAAAAATCATT GAAATAAAAAATTAATTAAA spacer length: 20
repeater length: 31

1679099 TTTAAATCATGTTTAGCTTAAAAAAATCATT GAAAAAAATACCTAAAAGAA

crispr 47

385183 TTTGTTTTGTAATGAGTTTTGGTATGGTTTT TTTTAGTTGTTTGGGGATTT spacer length: 20

repeater length: 31

385235 TTTGTTTTGTAATGAGTTTTGGTATGGTTTT TTTTAGTTGTTTGGGGATTT spacer length: 20

repeater length: 31

385287 TTTGTTTTGTAATGAGTTTTGGTATGGTTTT TTTTTAGTTGTTTGGGGATTT spacer length: 21
repeater length: 31

385340 TTTGTTTTGTAATGAGTTTTGGTATGGTTTT TTTTAGTTGTTTGGGGATTT spacer length: 20

repeater length: 31

385392 TTTGTTTTGTAATGAGTTTTGGTATGGTTTT TTTTTAGTTGTTTGGGGATTT spacer length: 21
repeater length: 31

385445 TTTGTTTTGTAATGAGTTTTGGTATGGTTTT CTATAAAAAAGTCCCATTTAT

crispr 48

77913 GTGTGAAATTGATTTTATTTCGTAAAATTGTT GTGATGTTGTTAAATTGATGTGAA spacer length: 24
repeater length: 32

77970 GTGTGAAATTGATTTTATTTCGTAAAATTGTT CTTATTTCGTAAAATTTACTTTAT spacer length: 24
repeater length: 32

78027 GTGTGAAATTGATTTTATTTCGTAAAATTGTT CTTATTTCGTAAAATTTACTTTAT spacer length: 24
repeater length: 32

78084 GTGTGAAATTGATTTTATTTCGTAAAATTGTT TTTTCTCTTCAATATTTTGTCTGA

crispr 49

370130 GTTTATTAGTTTAATTGCTTAGAATTAGTTTA GAACTACTATATTTGGTTTGGAAT spacer length: 24
repeater length: 32

370187 GTTTATTAGTTTAATTGCTTAGAATTAGTTTA GAACTTTCAATTTTGGTTTGGAATT spacer length: 25
repeater length: 32

370245 GTTTATTAGTTTAATTGCTTAGAATTAGTTTA TTTGTGGTGGATAGGGGAATAAAAC

crispr 50

873672 AAAGTGTTAAATTGTTGTCATCTCGTAAAATTG
ACTTCAAAATGTAAAATTGTTGTCATTTTGTTAAATTGTTGTGGGAATGTGAAATTGATTT spacer length: 61
repeater length: 33

873767 AARAGTGTTAAATTGTTGTCATCTCGTAAAATTG 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

6018

6019
6020
6021
6022
6023
6024
6025
6026
6027
6028

6029
6030

6031

6032

6033

6034

6035

6036

6037

6038

6039

6040

6041

6042

6043

6044

6045

6046

6047

6048

6049

6050

6051

6052

6053

486303 GCATTTTCTAGGTCGTTAGCTATTTTAGTTGCATT

AACTTTAGCTTCTTCCAATTGATGAGTTAAATCATTGATGGTTTGATCATTATTGGCTTGTGCTTCTTCTAATTGGCGAGTTAAAT

CATCAACTATTTGATT spacer length: 102 repeater
486441 GCATTTTCTAGGTCGTTAGCTATTTTAGTTGCATT

TTTAGATTTAGGATATTCATAAATCTACTTAAGATCATCTGAACTGACCTTAGGAGGATATTTTATGGCATTCTTTTTCATCTTAT

TGAAGACTATTTCCTT

crispr 60

2148850 GGTTTCAATTCTTTTATTGGTGGAAATTTTAAAAA GCGATATGTGGGGTTTTTAT spacer length:

repeater length: 35

2148906 GGTTTCAATTCTTTTATTGGTGGAAATTTTAAAAA GCGATATGTGGGGTTTTTAT spacer length:

repeater length: 35

length: 35

20

20

2148962 GGTTTCAATTCTTTTATTGGTGGAAATTTTAAAAA AAGTGATATGTGGGGTTTTTAT spacer length:

repeater length: 35

2149020 GGTTTCAATTCTTTTATTGGTGGAAATTTTAAAAA AAGTGATATGTGGGGTTTTTAT spacer length:

repeater length: 35

2149078 GGTTTCAATTCTTTTATTGGTGGAAATTTTAAAAA AAAATTAAAAAAATAATTGATT

crispr 61
1572035 TCACAATCCTTGTTTTAGTAGATTACTTTTTGCAAT

AAAAAGACACTTAAAAATTATGGAACAAAAAAAGGAGTCACAATCCTTGTTTTAAAAGATTACTTTTTGCAATTCTGATTCCCTTA
109 repeater length: 36

ACAAACTCACAATAAGGGAAAAA spacer length:
1572181 TCACAATCCTTGTTTTAGTAGATTACTTTTTGCAAT

ATTAACAAGGAAACAGAAATGGAGATTAAGACACTGTCACAATCATTGTTTTAGTAGATTACTTTTTGCAATATTTCATTTTTGGA
107 repeater length: 36

CTGATGTTGTTCTTGAAGAAA spacer length:
1572325 TCACAATCCTTGTTTTAGTAGATTACTTTTTGCAAT
spacer length: 35 repeater length: 36
1572397 TCACAATCCTTGTTTTAGTAGATTACTTTTTGCAAT
spacer length: 36 repeater length: 36
1572470 TCACAATCCTTGTTTTAGTAGATTACTTTTTGCAAT
spacer length: 35 repeater length: 36
1572542 TCACAATCCTTGTTTTAGTAGATTACTTTTTGCAAT
spacer length: 36 repeater length: 36
1572615 TCACAATCCTTGTTTTAGTAGATTACTTTTTGCAAT
spacer length: 36 repeater length: 36
1572688 TCACAATCCTTGTTTTAGTAGATTACTTTTTGCAAT
spacer length: 35 repeater length: 36
1572760 TCACAATCCTTGTTTTAGTAGATTACTTTTTGCAAT
spacer length: 39 repeater length: 36
1572836 TCACAATCCTTGTTTTAGTAGATTACTTTTTGCAAT
spacer length: 35 repeater length: 36
1572908 TCACAATCCTTGTTTTAGTAGATTACTTTTTGCAAT
spacer length: 37 repeater length: 36
1572982 TCACAATCCTTGTTTTAGTAGATTACTTTTTGCAAT
spacer length: 36 repeater length: 36
1573055 TCACAATCCTTGTTTTAGTAGATTACTTTTTGCAAT
spacer length: 35 repeater length: 36
1573127 TCACAATCCTTGTTTTAGTAGATTACTTTTTGCAAT
spacer length: 35 repeater length: 36
1573199 TCACAATCCTTGTTTTAGTAGATTACTTTTTGCAAT
spacer length: 35 repeater length: 36
1573271 TCACAATCCTTGTTTTAGTAGATTACTTTTTGCAAT
spacer length: 35 repeater length: 36
1573343 TCACAATCCTTGTTTTAGTAGATTACTTTTTGCAAT
spacer length: 34 repeater length: 36
1573414 TCACAATCCTTGTTTTAGTAGATTACTTTTTGCAAT
spacer length: 35 repeater length: 36
1573486 TCACAATCCTTGTTTTAGTAGATTACTTTTTGCAAT
spacer length: 34 repeater length: 36
1573557 TCACAATCCTTGTTTTAGTAGATTACTTTTTGCAAT
spacer length: 35 repeater length: 36
1573629 TCACAATCCTTGTTTTAGTAGATTACTTTTTGCAAT
spacer length: 35 repeater length: 36
1573701 TCACAATCCTTGTTTTAGTAGATTACTTTTTGCAAT
spacer length: 36 repeater length: 36
1573774 TCACAATCCTTGTTTTAGTAGATTACTTTTTGCAAT
spacer length: 36 repeater length: 36
1573847 TCACAATCCTTGTTTTAGTAGATTACTTTTTGCAAT
spacer length: 34 repeater length: 36

GTAGGTATATTTCTTATAGAATAAATAAAATTTAT

ACAATAACAGAGACAACAGTACTGAAGAAACAGTAA

ATGAAATCATTGAAACACTTGTTGAAATTCATGCA

TATGGTAGTTGAGAAAGTTACAAAAGTTAGGGCTAA

CCTTATTGAATGATACCAAAGACAAAGTGGACGAAT

AGAGTTAAAAGAGAGTTTAGCTATAGCAAGAGTTT

AAGAGCTAATAAACAAACTAAAGAATATATGCTTAAGCT

ATAAGATTAGTTTTGATATTATTAGATTTTTTTCT

TCGGTTCTTCCGTCTCTCGTGTGTCCGTCGCGGGTGC

CCTAATACCTATTGTAAATCTTTTCAATTTAAAAGA

GACAAACTTTATACCTTAAGAAAGGTTCAAGGTGT

CAATCATTCAGTATACGATAAAGAGTGTAACGACT

AGATAATAGATAAATTGAGGTGTTAAATATGTTAT

ATATCATTATAGACAAATATAGACAAAAAGAAATT

ATATCATTATAGACAAATATGACAAAAAGAAATT

GGCAAAATTGAACGATTTAAGCCAATACGACACTT

AATTAATGAAAATTATATAGGTGATTATTTATGT

ATGAATTTGACTTAAGAAGCCAACTCTTAAGAAGA

ATCAAAATGTAATGATGCCATACCATTATCATTTA

ATTATTGTGACACAAAAAAGAAATTTCCTTGACAAA

CAAAAATACATTTTACAAAGATATGCTTAAAGTCTT

CCCATATGGAAGTCGCGAGGGAATCAAAGAAGAG



6054
6055
6056
6057
6058
6059
6060
6061
6062
6063
6064
6065
6066
6067
6068
6069
6070
6071
6072
6073
6074
6075
6076
6077
6078
6079
6080
6081
6082
6083
6084
6085
6086
6087
6088

6089
6090

6091

6092

6093

1573918 TCACAATCCTTGTTTTAGTAGATTACTTTTTGCAAT AAAGTTCAAGGGGTAACAAGACAAGCATACTTCG
spacer length: 34 repeater length: 36

1573989 TCACAATCCTTGTTTTAGTAGATTACTTTTTGCAAT ATCAAAAAACTTTTATATTTTTTATTGGTGATAAAAT
spacer length: 37 repeater length: 36

1574063 TCACAATCCTTGTTTTAGTAGATTACTTTTTGCAAT ATATACAAGTTATAAAAACTTGAGAGTTATAAAAAGC
spacer length: 37 repeater length: 36

1574137 TCACAATCCTTGTTTTAGTAGATTACTTTTTGCAAT AGAGTATGGTTGTCACTTTAGGGAGGATTTCTAA
spacer length: 34 repeater length: 36

1574208 TCACAATCCTTGTTTTAGTAGATTACTTTTTGCAAT ACCTTAGAACTCTTAAAACAAGTAAAACATCGAGC
spacer length: 35 repeater length: 36

1574280 TCACAATCCTTGTTTTAGTAGATTACTTTTTGCAAT GAAATACAGATTAAGCAATCAGGCATATAGACAA
spacer length: 34 repeater length: 36

1574351 TCACAATCCTTGTTTTAGTAGATTACTTTTTGCAAT AAAGACACTTTAGATGTAATTGTTCGCTATAATGAA
spacer length: 36 repeater length: 36

1574424 TCACAATCCTTGTTTTAGTAGATTACTTTTTGCAAT ATTATATTAAAACTCAAATAACTATAGATAGATTT
spacer length: 35 repeater length: 36

1574496 TCACAATCCTTGTTTTAGTAGATTACTTTTTGCAAT TTAATGGACTTATAGTTAGTTATGACTTAAAAGCAC
spacer length: 36 repeater length: 36

1574569 TCACAATCCTTGTTTTAGTAGATTACTTTTTGCAAT CCATTATTTTGTCATTATTAGCCATAGAAGCTATTT

crispr 62

1553251 GTCGCAATCCTTGTTTTAGTAGATTAGCTTTTGCAAT ACTATAAAGAGTTAAAGGCCAAAGCCTTTAAAGA

spacer length: 34 repeater length: 37

1553323 GTCGCAATCCTTGTTTTAGTAGATTAGCTTTTGCAAT TCAATAGGAATGAAATAACAAATGACGCGCAGAA

spacer length: 34 repeater length: 37

1553395 GTCGCAATCCTTGTTTTAGTAGATTAGCTTTTGCAAT ATAAGGGTATGTTAAAAACCCTAAAAAACTATAAA
spacer length: 35 repeater length: 37

1553468 GTCGCAATCCTTGTTTTAGTAGATTAGCTTTTGCAAT TATGAAATATAAAGAGTTCTCAGATAAATGGGAGA
spacer length: 35 repeater length: 37

1553541 GTCGCAATCCTTGTTTTAGTAGATTAGCTTTTGCAAT AGAACGGAGGAATTTCTTATGACTAATGAAAAATC
spacer length: 35 repeater length: 37

1553614 GTCGCAATCCTTGTTTTAGTAGATTAGCTTTTGCAAT ACATTGCTAGACACATAGGAATGGTGGAATATGA

spacer length: 34 repeater length: 37

1553686 GTCGCAATCCTTGTTTTAGTAGATTAGCTTTTGCAAT CGACTACGAAGCAACTATTAGCAGAATGACCAAA

spacer length: 34 repeater length: 37

1553758 GTCGCAATCCTTGTTTTAGTAGATTAGCTTTTGCAAT ACGATGACATCAATTTAACACTATGAAGTCAATT

crispr 63

1301864 TAATTCTCTTTTTTTATAATTTTTTTCTTATTTTTTT
TTCAATTCTTTTTTTCCTTTTTTTAATTCTCTTTTTTTATAATTTTTTTCTTATTTTT spacer length: 58
repeater length: 37

1301960 TAATTCTCTTTTTTTATAATTTTTTTCTTATTTTTTT AATTCTCTTTTTTTATAATTTTTTTTCTTATTTTT
spacer length: 35 repeater length: 37

1302033 TAATTCTCTTTTTTTATAATTTTTTTCTTATTTTTTT TTATCTAAAAAATTAATGAAATTATGAAATTAAAA

crispr 64

1000683 AGAAAAATAAATTTTAAAGGATTATTAATAAAGAAAAATA
ATTAGAATATCAGAAATAGAAAAAAATAGAAAAAAAATAGTA spacer length: 42 repeater length: 40
1000766 AGAAAAATAAATTTTAAAGGATTATTAATAAAGAAAAATA
ATTAGAATATCCGAAATAGAAAAAAAATAGAAAAAAATAGTA spacer length: 42 repeater length: 40
1000849 AGAAAAATAAATTTTAAAGGATTATTAATAAAGAAAAATA
CATTAAAATTAAAAATTAAAAAAATAATTGATTTGAATTGAT

crispr 65

2609179 CATGATTTTGGGTGAAGACGGAATTTTCGACATTTCCGTT
TCGACCATTCCAATAGATTGCACCACCTCTTCCCATAGGCAAAATAAGATGTCCGCTATGCTTAGTTTCAGCAGTATTATTTACAA
ATATGCAAGAAGTGACTTTACCTTCACTATCATCCCAATATAATGCACCTCCATCATTGTCA spacer length: 148
repeater length: 40

2609368 CATGATTTTGGGTGAAGACGGAATTTTCGACATTTCCGTT
TCGACCATTCCAATAGATTGCACCACCCTTAATTGCATCGTTGTTGGTGAAATTTGAATATTTTACAATACTCTCTGCACCAGAGC
AATAAATCGCACCTCCAGCAAAGGTA spacer length: 112 repeater length: 40

2609521 CATGATTTTGGGTGAAGACGGAATTTTCGACATTTCCGTT
TTGACCAAACCAATAAATTGCACCCCCATTAAATGCATTATTGTTGGTGAAATTTGAATATTCTACAATACTCTCAGCACCAGAGC
AATAAATCGCACCTCCATAAGAGCCA spacer length: 112 repeater length: 40

2609674 CATGATTTTGGGTGAAGACGGAATTTTCGACATTTCCGTT
TTGACCAAACCAATAAATTGCACCACCATTATATGCATTATTGTTGGTGAAATTTGAATATTCTACAATACTCTCAGCACCAGAGC
AATAAATCGCACCTCCATAAGAGCCA spacer length: 112 repeater length: 40



6094

6095
6096
6097
6098

6099

6100
6101
6102

6103
6104

6105

6106

6107
6108
6109
6110

6111

6112

6113
6114
6115
6116

6117
6118

6119
6120
6121
6122
6123
6124
6125
6126
6127
6128
6129

6130

6131

6132

2609827 CATGATTTTGGGTGAAGACGGAATTTTCGACATTTCCGTT
CAATAAATAAAAATAAATAAAAATTAGTTTATAAAAATAAAATAAAGAATAAAGTCTTTTAAATGAATCCAATTACATTTTAGTCA
TCAAATCCATTATTGAAAAAGGATCT

crispr 66

1816361 CTAAAAGAATTAAAACTCTAAAAAAAAAGAATCAGAAAAA
AGAAAAAAATACCTAAAAGAATTAAAACTCTAAAAAAAAGAATCAGAAAAAAAAGAAAAAAATA spacer length: 64
repeater length: 40

1816466 CTAAAAGAATTAAAACTCTAAAAAAAAAGAATCAGAAAAA
AAAGAAAAAAATACCTAAAAGAATTAAAACTCTAAAAAAAAAAGAATCAGAAAAAAAAGAAAAAAATA spacer length:
68 repeater length: 40

1816575 CTAAAAGAATTAAAACTCTAAAAAAAAAGAATCAGAAAAA
TTAATGAAATTATGAAATTAAAAAATTATAAATATAGACAGAATTATAAAATTATTAAGGTAAAAATT

crispr 67

2609532 GTGAAGACGGAATTTTCGACATTTCCGTTTTGACCAAACC
AATAAATTGCACCCCCATTAAATGCATTATTGTTGGTGAAATTTGAATATTCTACAATACTCTCAGCACCAGAGCAATAAATCGCA
CCTCCATAAGAGCCAGCATGATTTTG spacer length: 112 repeater length: 40

2609685 GTGAAGACGGAATTTTCGACATTTCCGTTTTGACCAAACC
AATAAATTGCACCACCATTATATGCATTATTGTTGGTGAAATTTGAATATTCTACAATACTCTCAGCACCAGAGCAATAAATCGCA
CCTCCATAAGAGCCAGCATGATTTTG spacer length: 112 repeater length: 40

2609838 GTGAAGACGGAATTTTCGACATTTCCGTTTTGACCAAACC
ATTGATATGAAATGGCTAAATTGATGTGAAAAAAACTATGCCATTTATTAATAAGTAAATCTAGATATTCAACAATGTTTGTTGAA
GATTTAATAAATAATTTATCAAATTT

crispr 68

1605235 TGTTTCCATCACCATCTAAAGGATTATCACCATTAGAATC
AGAACCATCAGGATTTCCGGAATTATCACCAGACTTATTATCACCATCGGAATTATCGGAACCGTCAGATGTA spacer
length: 73 repeater length: 40

1605349 TGTTTCCATCACCATCTAAAGGATTATCACCATTAGAATC
AGAACCATCAGGATTACCAGAACCATTAGAACTATTGTTTCCATCACCATCTAAAGGTTCATCACCATTTCCACCATTAGGATCAG
AACCATCAGATGTACTGTTTCCATCACCATCTGAAGAATTATCACCATCAGGATTAGAACCATCAGATGTA spacer

length: 157 repeater length: 40

1605547 TGTTTCCATCACCATCTAAAGGATTATCACCATTAGAATC
ATTTACTTTATGGTGTGAAATTGTTTTCTTGTATAAAATCAATTTATTCGTATCAATTAAGACTTAAAGTCTTCGAATTTTTTAAA
ATTTATTTAAGTTAAGAAATTATTCTTTTATTCTTTCTAAAAAGTCTTTTTTGTTTCTTATGGCCTTATCA

GCA 000025505.1 ASM2550v1l genomic.fna(findCrispr) :

START REPEAT

SPACER

crispr 1

273663 TCAATCCTC TTTTCATCGAGCAAAAACTTCTTGAGGAGAAGGGAAACCCAGAGGAGTTCAACT spacer
length: 54 repeater length: 9

273727 TCAATCCTC TTTTCATCGAGATTCTTTTGCTTCCGCTGATAGTTTTGCTGGCACTAATTCCTCCT spacer
length: 56 repeater length: 9

273793 TCAATCCTC TTTTCATCGAGCGGGATAGGAGGCACAGGCAGATTTATGGACATAATGGTGACTACCT spacer
length: 58 repeater length: 9

273861 TCAATCCTC TTTTCATCGAGAAGGAATTAAAAGGAGTCAAAACGAAGCTGGACGAATACCGCT spacer
length: 54 repeater length: 9

273925 TCAATCCTC TTTTCATCGAGTAAATGCCTCAGTTCGGTGGTGGAGGTGGTGTTGGTATAACT spacer
length: 53 repeater length: 9

273988 TCAATCCTC TTTTCATCGAGTGTCTCCAGCTTTCAGACTGGAGTTTTCGCAACTCCTGCTCCT spacer
length: 54 repeater length: 9

274052 TCAATCCTC TTTTCATCGAGAATTGGAAGAAAAGACGAAACTTATGACGACATTATACGCCT spacer
length: 53 repeater length: 9

274115 TCAATCCTC TTTTCATCGAGCGTTCTACCTGAACCATTCAACTACAGATGCATCCATTATAATCT spacer
length: 56 repeater length: 9

274181 TCAATCCTC ATTTGAGATTCGGTTGTACTCTAACAAAATTTACGTCGAATGGAAGTATATAACGC

crispr 2

432573 TGCATCAACCTGCGTCAACC GCTGCATCAACCTCAGCATCAACCGCTTCATCAACCTGCTG spacer length:
41 repeater length: 20

432635 TGCATCAACCTGCGTCAACC
TCAGCATCAACCTCTGCTGCTTCAACCTCTGCGTCAACCGCTACTGCTGCATCAACCTCTGCTGCGTCAACCGCTATTGCTGCGTC
AACCGCTGCATCAACCTCTGCTGCGTCAACCTTTGCATCAACCT spacer length: 130 repeater length: 20
432786 TGCATCAACCTGCGTCAACC



6133

6134

6135

6136

6137

6138

6139

6140

6141

6142

6143

6144

6145

6146

6147

6148

6149

6150

6151

6152

6153

6154

6155

6156

6157

6158

6159

6160

616l

6162

6163

6164

6165

6166

6167

6168

6169

6170

GTCAAATTCGCTCGAGCAAGTCTCCTATGACAACTCCGATGAGGAAAATAACTGCAAAGTACAGTATCACAAAAAGAATCGCAAAA

AAGCCGACTCCAGCCAGAAATAGGACTGCCGGGTGAGGGAAGAT

crispr
1318858
length:
1318924
length:
1318988
length:
1319050
length:
1319113
length:
1319176
37 repe
1319237
length:
1319300
length:
1319362
length:
1319427
length:
1319491
length:
1319556
length:
1319622
length:
1319685
length:
1319748
length:
1319813
length:
1319878
length:
1319943
length:
1320006
length:
1320069
length:
1320133
length:
1320198

crispr
824286
spacer
824360
length:
824425
length:
824489
length:
824554
length:
824619
length:
824685
length:
824750
length:
824815
length:
824878
length:

3
CTCGATGAAAAGAGGATTGAAAG
42 repeater length: 23
CTCGATGAAAAGAGGATTGAAAG
40 repeater length: 23
CTCGATGAAAAGAGGATTGAAAG
38 repeater length: 23
CTCGATGAAAAGAGGATTGAAAG
39 repeater length: 23
CTCGATGAAAAGAGGATTGAAAG
39 repeater length: 23
CTCGATGAAAAGAGGATTGAAAG

ater length: 23
CTCGATGAAAAGAGGATTGAAAG
39 repeater length: 23
CTCGATGAAAAGAGGATTGAAAG
38 repeater length: 23
CTCGATGAAAAGAGGATTGAAAG
41 repeater length: 23
CTCGATGAAAAGAGGATTGAAAG
40 repeater length: 23
CTCGATGAAAAGAGGATTGAAAG
41 repeater length: 23
CTCGATGAAAAGAGGATTGAAAG
42 repeater length: 23
CTCGATGAAAAGAGGATTGAAAG
39 repeater length: 23
CTCGATGAAAAGAGGATTGAAAG
39 repeater length: 23
CTCGATGAAAAGAGGATTGAAAG
41 repeater length: 23
CTCGATGAAAAGAGGATTGAAAG
41 repeater length: 23
CTCGATGAAAAGAGGATTGAAAG
41 repeater length: 23
CTCGATGAAAAGAGGATTGAAAG
39 repeater length: 23
CTCGATGAAAAGAGGATTGAAAG
39 repeater length: 23
CTCGATGAAAAGAGGATTGAAAG
40 repeater length: 23
CTCGATGAAAAGAGGATTGAAAG
41 repeater length: 23
CTCGATGAAAAGAGGATTGAAAG

4
GTTTCAGTCCTCTATTTGAGATTC
length:
GTTTCAGTCCTCTATTTGAGATTC
40 repeater length: 24
GTTTCAGTCCTCTATTTGAGATTC
39 repeater length: 24
GTTTCAGTCCTCTATTTGAGATTC
40 repeater length: 24
GTTTCAGTCCTCTATTTGAGATTC
40 repeater length: 24
GTTTCAGTCCTCTATTTGAGATTC
41 repeater length: 24
GTTTCAGTCCTCTATTTGAGATTC
40 repeater length: 24
GTTTCAGTCCTCTATTTGAGATTC
40 repeater length: 24
GTTTCAGTCCTCTATTTGAGATTC
38 repeater length: 24
GTTTCAGTCCTCTATTTGAGATTC
39 repeater length: 24

49 repeater length:

TCGTGAAGTATCCCGCCTTCTTCTTGGGAGGTGATTTAACGA spacer
ACATACTCACCACCTCTCACATTCGTGGAGACAATAACCC spacer
CCAATTGGAAATTTCGTTGAAAGTTCGAAAAAGTTTTT spacer
TCGCAACCTTGTTCGGTCTGTATCTAATCACCCTACCAA spacer

GATTATGGCTTCAGATGGGTTTGGAACTACTTTAAGAGT spacer

AAGCCATAGTATTCAAGCAGGTAACCATGCCTTCCTA spacer length:

TCTTATTTCCCTCCTGTAAACCTCTTCAAAACCTCGTCT spacer
GCGATTTGGCTACTTTCTTGTAGCCTATCAGCTCGTGA spacer
ACCTGATCGTCCGTACCATCACAAACGTAATCTCCTGACTT spacer
TAGAGATACACTGTTCTCCTTCTTACCCTCTTAACCTTAG spacer
GTCTATTGTGTCTTTGTTGGTTATCTTCTTGAAGTCTTCCA spacer
ATATTATCCCTCCAGTGCAGCTTTTCTTTTTAGATAGTAGGG spacer
TTGTCTGTTCCAAATGGAACTTCCAGATCGTCGGCAAAA spacer
AAGAGAGAGTCTAATCTATGCAGTTATTGTGAATTTATA spacer
ATCGTAGGGACAGAACCGGGTAGCTTTCGAAATACTTGGTT spacer
AGAACAGTTGCTGCTGCCGGCTTCTTTTGAGGTAAGAATGG spacer
TTGGAGGCTTACCGATGCTGTTGGAGCTTTACATAACAGTG spacer
ACCTTTTTAAATTCTCTATCCACGTTTGTACTGTAGGAA spacer
TGTTGTAGGCTTCGTTAGGCGTTCTTGCCCTAATTTTGG spacer
CTCATCGCCCATCCACCTCCTCATAACCAACTCCGCAATT spacer
CTTCGTGTCCAAGTTGTAGAGCCACAACGCTATCCTGTACC spacer

TCAAATTCGCTCGAGCAAGTCTCCTATGACAACTCCGATGA

ACAGTTTCCCTTACCTTGAACCCGAATTTTTCGAGTTCTTCGAGCTTAT
24

ACGCAGAGGGAGGTTACGGTCATAGAGGACATACAGCTTA spacer
CTGACTATTTAAGGCAGAACGGCTATGCTGTGTTTGGCA spacer
AGTGGGCGTGGTTTGGATTAGCAGGCATGAGCTTAGCGAA spacer
TTGAAGGCTATAGTGGACGAGGGCTGGGAGTGGATATTTA spacer
GTGTGATAGCTGCGGGAATACCGGTCATCGTTAATATTCTA spacer
TGAAAGGAAAAAACTGCTGTATTATGCTCGGCGTAACGAA spacer
ATATGAGCAAGTATGAAAAGAAGGTCAGAGTAGTGGTTGA spacer

CGAGGTTGTAAGAATTGGTGGAGTTGAGGTATGGATAA spacer

CTGGAAGGAGTCACCTACACCGAGGAGACTGCAACAATC spacer



6171
6172
6173
6174
6175
6176
6177
6178
6179
6180
6181
6182

6183
6184

6185
6186
6187
6188
6189
6190
6191
6192
6193
6194
6195
6196
6197
6198
6199
6200
6201

6202
6203

6204

6205

6206

6207

6208

6209

6210

6211

6212

6213

824942
length:
825007
length:
825074
length:
825138
length:
825204
length:
825268
length:
825334
length:
825401

GTTTCAGTCCTCTATTTGAGATTC
40 repeater length: 24
GTTTCAGTCCTCTATTTGAGATTC
42 repeater length: 24
GTTTCAGTCCTCTATTTGAGATTC
39 repeater length: 24
GTTTCAGTCCTCTATTTGAGATTC
41 repeater length: 24
GTTTCAGTCCTCTATTTGAGATTC
39 repeater length: 24
GTTTCAGTCCTCTATTTGAGATTC
41 repeater length: 24
GTTTCAGTCCTCTATTTGAGATTC
42 repeater length: 24
GTTTCAGTCCTCTATTTGAGATTC

CGGAGCCAGAGGTGGAGTTGACATTCCGGCGGAAGACAAG spacer
CAACACATATATTACTTACCCCTAAGCAGAGACAGAATGAAG spacer
TGGAACCACGAGTCATCAGAGACGCCATCGAGAGAGCCA spacer
TTTTCTGCTACGACTTTCTCGAAAGTGTTTCAACCAAGTAC spacer
GAAGAATTGAGAAGAGTTTTGGAGACGAAGATATTTTGA spacer
CAGAAAGAAGGCAGAACGAATTAAGGAATTGAAAAGGAAAA spacer
TTATCTCTATCTTCCCTGAGGGCATTTCTTGCAGCCCTCATA spacer

TGAGCACATCAGGTCTCCCCTCTTCGTTTTCCTGATACCCTT

GCA 000025665.1 ASM2566v1l genomic.fna(findCrispr) :

START
SPACER
crispr 1
977730
length:
977796
length:
977862
length:
977929
length:

REPEAT

57 repeater length: 8
57 repeater length: 8
58 repeater length: 8

56 repeater length: 8

CCACATGG TACTTCTTCTACTTGATAGGATAAAGAGAGAGGGAATAATAACAGAAGTGTTTCCAC spacer
CCACATGG TACTTCTTCTACTGATTGAAAATGATATATGTTTGAGGTGAGAAAAATGGTTTCCAC spacer
CCACATGG TACTTCTTCTACGGAGTTTGGGATGAAATAAATAAAAAAGTGGAGAATAGGTTTCCAC spacer

CCACATGG TACTTCTTCTACGTAATCTACAAAAAGATAAACAATAAATTCGTATTGGTTTCCAC spacer

977994

length:

978060

length:

978126

length:

978192

crispr
619057

length:

619123

length:

619189

CCACATGG TACTTCTTCTACTGATTGAAAATGATATATGTTTGAGGTGAGAAAAATGGTTTCCAC
57 repeater length: 8

CCACATGG TACTTCTTCTACAGATATGGCAAAGGAAATAAGCAAAGTTATTGAAATTGTTTCCAC
57 repeater length: 8

CCACATGG TACTTCTTCTACCTTAACTGATGAAAACATAGATAAAATCGTTGGAAACGTTTCCAC
57 repeater length: 8

CCACATGG ATCAAACAACAATTGCAGCAATAATGGGTGGGATGGCATAGGGATAGTGTGGTCTTC

2

GGTCTTCCAGCAACACTATATCAAACAA TACTTGCAGCAATAATAGTCGGGATGGCATAGGGATA
37 repeater length: 28

GGTCTTCCAGCAACACTATATCAAACAA CAATTGCAGCAATAATGGGTGGGATGGCATAGAGATA
37 repeater length: 28

GGTCTTCCAGCAACACTATATCAAACAA ACAATGAAGATACTGATGAGCTTGTTGCAATTATGTT

spacer

spacer

spacer

spacer

spacer

GCA 000092185.1 ASM9218vl genomic.fna(findCrispr) :

START
SPACER
crispr 1
772206 GAAACAATAGAGAAAAATTGAAAG
length: 41 repeater length: 24
772272 GAAACAATAGAGAAAAATTGAAAG
36 repeater length: 24

772333 GAAACAATAGAGAAAAATTGAAAG
length: 44 repeater length: 24
772402 GAAACAATAGAGAAAAATTGAAAG
length: 41 repeater length: 24
772468 GAAACAATAGAGAAAAATTGAAAG
length: 39 repeater length: 24
772532 GAAACAATAGAGAAAAATTGAAAG
37 repeater length: 24

772594 GAAACAATAGAGAAAAATTGAAAG
length: 43 repeater length: 24
772662 GAAACAATAGAGAAAAATTGAAAG
37 repeater length: 24

772724 GAAACAATAGAGAAAAATTGAAAG
length: 38 repeater length: 24
772787 GAAACAATAGAGAAAAATTGAAAG
length: 38 repeater length: 24
772850 GAAACAATAGAGAAAAATTGAAAG

REPEAT

CAGGGAATTCTTTAAAGCTTTAGAAGCGCAAAAAGTCGAGG spacer
GTTGATGGCTTAACAACAATTGGTTTTGGCGGTGTG spacer length:
ATATATGTAGTATCGGTAAGTGCTAGTGCTGTATCAGCAAATAA spacer
CGTATTACTAATACGCCTTTTCTGCCCTCATCGGTTTCGGT spacer
ACACTTAGTCGTGAAAAATCCAAGCCGAAAGAATACCCT spacer
CGCTATACTCCATCACATACAAGTTGTCCTCGCCCCG spacer length:
GTGTTAATAAAGCAACCCTACACCGCATACGCTATAATCGTGA spacer
TATATTGCTCGCGCAATTCTTTAAGCTCTTTTCTCAA spacer length:
ATCGCAGCAACGCTATCGAGCCTATGTGTTGATTCGTT spacer
ACGTTTGAATCCGCGATGGAAACATCGGCTTTAGTAAG spacer

ACCGCGAGGAGCGGGGCGAGAAATTATTGTTTCCTGTT spacer



6214

6215

6216

6217

6218

6219

6220

6221

6222

6223

6224

6225

6226

6227

6228

6229

6230

6231

6232

6233

6234

6235

6236

6237

6238

6239

6240

6241

6242

6243

6244

6245

6246

6247

6248

length:

772913

length:

772980

length:

773043

length:

773109

length:

773175

length:

773239

length:

773304

length:

773371

length:

773437

length:

773502

length:

773567

length:

773631
spacer
773706

length:

773770

length:

773837

length:

773900

length:

773965

length:

774028

length:

774094

length:

774161

length:

774226

length:

774291

length:

774358

length:

774423

length:

774488

length:

774558

length:

774622

length:

774687

length:

774755

length:

774820

length:

774885

length:

774953

length:

775016

38 repeater length: 24
GAAACAATAGAGAAAAATTGAAAG
42 repeater length: 24
GAAACAATAGAGAAAAATTGAAAG
38 repeater length: 24
GAAACAATAGAGAAAAATTGAAAG
41 repeater length: 24
GAAACAATAGAGAAAAATTGAAAG
41 repeater length: 24
GAAACAATAGAGAAAAATTGAAAG
39 repeater length: 24
GAAACAATAGAGAAAAATTGAAAG
40 repeater length: 24
GAAACAATAGAGAAAAATTGAAAG
42 repeater length: 24
GAAACAATAGAGAAAAATTGAAAG
41 repeater length: 24
GAAACAATAGAGAAAAATTGAAAG
40 repeater length: 24
GAAACAATAGAGAAAAATTGAAAG
40 repeater length: 24
GAAACAATAGAGAAAAATTGAAAG
39 repeater length: 24
GAAACAATAGAGAAAAATTGAAAG
length:
GAAACAATAGAGAAAAATTGAAAG
39 repeater length: 24
GAAACAATAGAGAAAAATTGAAAG
42 repeater length: 24
GAAACAATAGAGAAAAATTGAAAG
38 repeater length: 24
GAAACAATAGAGAAAAATTGAAAG
40 repeater length: 24
GAAACAATAGAGAAAAATTGAAAG
38 repeater length: 24
GAAACAATAGAGAAAAATTGAAAG
41 repeater length: 24
GAAACAATAGAGAAAAATTGAAAG
42 repeater length: 24
GAAACAATAGAGAAAAATTGAAAG
40 repeater length: 24
GAAACAATAGAGAAAAATTGAAAG
40 repeater length: 24
GAAACAATAGAGAAAAATTGAAAG
42 repeater length: 24
GAAACAATAGAGAAAAATTGAAAG
40 repeater length: 24
GAAACAATAGAGAAAAATTGAAAG
40 repeater length: 24
GAAACAATAGAGAAAAATTGAAAG
45 repeater length: 24
GAAACAATAGAGAAAAATTGAAAG
39 repeater length: 24
GAAACAATAGAGAAAAATTGAAAG
40 repeater length: 24
GAAACAATAGAGAAAAATTGAAAG
43 repeater length: 24
GAAACAATAGAGAAAAATTGAAAG
40 repeater length: 24
GAAACAATAGAGAAAAATTGAAAG
40 repeater length: 24
GAAACAATAGAGAAAAATTGAAAG
43 repeater length: 24
GAAACAATAGAGAAAAATTGAAAG
38 repeater length: 24
GAAACAATAGAGAAAAATTGAAAG

36 repeater length: 24

775077

length:

775143

GAAACAATAGAGAAAAATTGAAAG
41 repeater length: 24
GAAACAATAGAGAAAAATTGAAAG

37 repeater length: 24

CGTGTAAGGTTGCTAACGCTTGATAAGCTAACACCGTTCACC spacer
CTACGGGTTCGAGCTTAAAAAAGCCGTTTTCGAGAGCG spacer
TTGAGGCTCTCAGCTAGCTGGGGTATCAGCGATTTGAACAC spacer
ATTTCTACATTTCATAATTGAGGTGTAATATATGTCCCAGA spacer
CGAACAAATTAATCATTAGTAATGGCAAAATGATATACG spacer
TATTGTTAAATGGTGTTTATTTGCTGATACAGCACTAGCA spacer
TCGCAGGGTCAAATGTGGTTATAGCGGACATTTATATCACCC spacer
TGTGCTTTACACGGCTGATGAACCGCCTCATTACCCAATTG spacer
ATGGAGCTAGAGCTCATAAAGCTAATTATCCTATTTCTAA spacer
TCATAGTTGAATATGACTCATACAGCGTTAATGCGTCGTC spacer
TACCATAAGCTTTTTTCATTAGTGATTTACAATGACGGC spacer

AAAATTGAAAGTATTTCACACTCCTCCAGGGGTGCATTTACACACCCCCT

50 repeater length: 24

AGACAAGACTTCACGATTGGAGTAATAAACGATGTAGTA spacer
CTAGTCCCATATGTAAGGTCTAATATGCGTATTGGTGGCTTG spacer
TATCCATATTGTTCCGAATGACCTATTCATTTGTGCAT spacer
TGGGACAGTGCCACTACGCATATGGCTGTGAGCCCAACTA spacer
AATAAGGAAATGAAGGAAGCGTTTGCGAAAAAGCTAAG spacer
GAGGATTGGATTCCTGGTAACTTGTGTGAGCCAATACTACG spacer
CACAACTCAAACTCAAATTAGCTATTACGAATTCGCAAATAA spacer
CACAAGCATATACAACTTGCTCGACACAATGGATAAGTAT spacer
CCGAACCCGTCGTGCTGGGTAGTGTAAAAGTTTACGAGCC spacer
TGTATTATATCCAATATTCCGTATATTCTAGCACTCATTGCA spacer
AAGATAAAAGTGAGCATTGTGAAAATAGGGAGTGGAAAAG spacer
CTCATTACCGCGCAATTGTTCAAGCTTATTTGCGAATTCG spacer
TCACGGCAAAGCCCTGGAAAACGTACGGCAGCATCGTGGCTACTG spacer
TCGCCTTCGACTTCACATCCCTCATCAACATGATAACGC spacer
TTAACCGTTTTTCTTCCCCTGTTCGCCACAGTTGGATTTT spacer
CTAAAAACATTAAGCCCAATGGGGATTAAAGGTAAAAGCAGGC spacer
TATATTCGCGTGAGTTTAAAGCGAAATGGCGAGATAGTTG spacer
TGAGGATAGGGATTGTCTGGGAGTGCCCGTGGACTCCCAG spacer
TTTGATACGGTAAACAAAATACAACATGATTAGTAAGATAAAT spacer
TTAATTTTACCGGTACGGGATAATTTTTCATCACAAAG spacer
TTTTTAATCAATTGGGAAGCGTTAATAGCTCTTACC spacer length:
AGACTTGAGACCCAGGGACATGAGACCCCACCGAGAAACAT spacer

TAATAAACGCTCACGGGTGAAACGCTTAGTGCATGTA spacer length:



6249

6250

6251

6252

6253

6254

6255

6256

6257

6258

6259

6260

6261

6262

6263

6264

6265

6266

6267

6268

6269

6270

6271

6272

6273

6274

6275

6276

6277

6278

6279

6280

6281

6282

6283

6284

775205 GAAACAATAGAGAAAAATTGAAAG
spacer length:
775277 GAAACAATAGAGAAAAATTGAAAG
length: 42 repeater length: 24
775344 GAAACAATAGAGAAAAATTGAAAG
35 repeater length: 24

775404 GAAACAATAGAGAAAAATTGAAAG
length: 41 repeater length: 24
775470 GAAACAATAGAGAAAAATTGAAAG
length: 38 repeater length: 24
775533 GAAACAATAGAGAAAAATTGAAAG
37 repeater length: 24

775595 GAAACAATAGAGAAAAATTGAAAG
length: 41 repeater length: 24
775661 GAAACAATAGAGAAAAATTGAAAG
length: 39 repeater length: 24
775725 GAAACAATAGAGAAAAATTGAAAG
length: 41 repeater length: 24
775791 GAAACAATAGAGAAAAATTGAAAG
length: 41 repeater length: 24
775857 GAAACAATAGAGAAAAATTGAAAG
length: 39 repeater length: 24
775921 GAAACAATAGAGAAAAATTGAAAG
repeater length: 24

775972 GAAACAATAGAGAAAAATTGAAAG
36 repeater length: 24

776033 GAAACAATAGAGAAAAATTGAAAG
length: 38 repeater length: 24
776096 GAAACAATAGAGAAAAATTGAAAG
37 repeater length: 24

776158 GAAACAATAGAGAAAAATTGAAAG
length: 45 repeater length: 24
776228 GAAACAATAGAGAAAAATTGAAAG
length: 40 repeater length: 24
776293 GAAACAATAGAGAAAAATTGAAAG
length: 39 repeater length: 24
776357 GAAACAATAGAGAAAAATTGAAAG
length: 38 repeater length: 24
776420 GAAACAATAGAGAAAAATTGAAAG
length: 43 repeater length: 24
776488 GAAACAATAGAGAAAAATTGAAAG
length: 38 repeater length: 24
776551 GAAACAATAGAGAAAAATTGAAAG
length: 41 repeater length: 24
776617 GAAACAATAGAGAAAAATTGAAAG
length: 42 repeater length: 24
776684 GAAACAATAGAGAAAAATTGAAAG
length: 38 repeater length: 24
776747 GAAACAATAGAGAAAAATTGAAAG
length: 39 repeater length: 24
776811 GAAACAATAGAGAAAAATTGAAAG
37 repeater length: 24

776873 GAAACAATAGAGAAAAATTGAAAG
length: 43 repeater length: 24
776941 GAAACAATAGAGAAAAATTGAAAG
length: 43 repeater length: 24
777009 GAAACAATAGAGAAAAATTGAAAG
length: 40 repeater length: 24
777074 GAAACAATAGAGAAAAATTGAAAG
length: 40 repeater length: 24
777139 GAAACAATAGAGAAAAATTGAAAG
36 repeater length: 24

777200 GAAACAATAGAGAAAAATTGAAAG
length: 40 repeater length: 24
777265 GAAACAATAGAGAAAAATTGAAAG
length: 38 repeater length: 24
777328 GAAACAATAGAGAAAAATTGAAAG
length: 39 repeater length: 24
777392 GAAACAATAGAGAAAAATTGAAAG
length: 38 repeater length: 24
777455 GAAACAATAGAGAAAAATTGAAAG

CTTGAAAACCGTCACCTGGCTGGTGTAGTCCTCGATGACAAACTTTC

47 repeater length: 24

CTACAACATTGTTTAGACTAATACCTTTATGCTCAGCTAATT spacer
TTGTATCGATAGCTATTAACATGGGCTTGTCGCTT spacer length:
AGCCCAGCCCCGAAGCTCAGCCTTTTTTTCAAGCCCTTTCC spacer
TGTGCCCCTCCGTAGTGATTGCTACTTTCTGCTGTGTT spacer
CAGCACATTGGATATGGTATAAACCTCTATTATAAGT spacer length:
AGAGTGGATTGTGAACAAGGGGACTGTGAGCGAGGAGGAGA spacer
TTCTTACATTCTTACGCGGAATTTTCCGCGTGTAAGAAT spacer
GTCTCGCGTGCTAGCAGGTTGAGTGCGGTCGGGGTTTTAGT spacer
ATAACGTTGAGTTGCTGTTCAACGTGCCCAGGGATAAGCTC spacer
GACGCCCTAGCCTTCGCGATCCCCTGCTTCGTCCTCTCG spacer
AGAAATACAAGCGATATAAGATAAAA spacer length: 26
AGTAGGAAGCCGTCGGGGCTTCTTGTTTTATCGTAA spacer length:
AGGGCCACGCCAAGGACAGCTAAGAGCGGTATAAGCTT spacer
CTTAAAAACGGTCCTCCAAACCCCCCGGTAACGCCCC spacer length:
CTTAGTGCTTACTGAAACATATGACAACTATGTGAACAGTAAGAA spacer
AGCCAGCACGAGTTAAGCGTCCACGTCTCGTTTGTTTTGT spacer
CTAACGCCAATACCTCTTCAACCATAGCCCACTGTGGCA spacer
TTTTTTAACAACGCTAAAACATCACTGTCAATCATAAT spacer
TTATGCTGGTTTTGAAGAAATTGGTTGAGTCAACCAGGTAAAT spacer
ACTTACTTATGTTAAAATCGTAGATATCTTGAAAACGC spacer
AGACAGCGCTAGAGAATGGTCATGTTAAGAAGCTAGGGTTT spacer
TCGAAATACCATGTGTAAAGATGGGGTGCTATAGTGTCGCCG spacer
ATTTGATAACTTGTAATGTAGTCATTTACTCCTAGATA spacer
AATATGGTTGTTTTCAAGCGCTATAGCAAGCTCGGGGGT spacer
CGCGGAAACGCAGCAGTTTAAAATCCGAACCAATCGG spacer length:
AATATGTAAAGGAGAAAATCCTGTATTATGAGAAAAACGGGAA spacer
ATTCAGCGTGTCAATGCTAGTGTCCTTATAGAAGTTGAACACC spacer
CAATCTATATGATGTGCCATTCCATATTATTAAATGGTGT spacer
TTAATAAGGATATTAGAAAAACCCAAAAAGCGAAAAATAT spacer
GGGTTTACAGGCTCACGGGCCTCGGTGAATACTATG spacer length:
TATGGAAACATATCCCGCATAGAAGATTCGAGAAAATGGC spacer
AAGCAAAAACCAAACCCACAGGTTAACTCCCCAAACCA spacer
CCAGTATTACATTCACGGAAGACTTCACGGTCTGCACTA spacer
GTATAAAATGATATTTGAGAAATGCTATAGGGATAAAA spacer

ACCATTGCCAAGCCAATCGTCATGTTCAACAAGCTCGACA spacer



6285
6286
6287
6288
6289
6290
6291
6292
6293

6294
6295

6296

6297

6298

6299

6300

6301

6302

6303

6304

6305

6306

6307

6308

6309

6310

6311

6312

6313

6314

6315

6316

6317

6318

6319

6320

6321

6322

6323

length: 40 repeater length: 24
777520 GAAACAATAGAGAAAAATTGAAAG
37 repeater length: 24

777582 GAAACAATAGAGAAAAATTGAAAG
length: 39 repeater length: 24
777646 GAAACAATAGAGAAAAATTGAAAG
length: 40 repeater length: 24
777711 GAAACAATAGAGAAAAATTGAAAG
length: 39 repeater length: 24
777775 GAAACAATAGAGAAAAATTGAAAG

TGTGCAACGTTGAACGGGTTGACGTAGTCGCTTAGCA spacer length:
CCTCCCACGGGGCCAGAGGACCCTCCTATTAAACTATGG spacer
GTTGACAGGGCGGTTGTCAGGCTTGGCGATGCTAATATTG spacer
GCGTTTATCGCTTAACCGCTCTAGGCGAATACTACGTTA spacer

TCGTTTCCCAGAGGGTCAATCCTACCTACCCATGCATTG

GCA 000092305.1 ASM9230vl genomic.fna(findCrispr) :

CATCCCC TTAGGGGCGTTATTTTACAGAATTTAAAAGTGTTATCATCTACGGAAAGAAAAGAGTTT spacer
CATCCCC TTAGGGGCGTTATTTTACTTTGAACGAATTCAGAAATAGAGCAATAATAGAATGTTT spacer
CATCCCC TTAGGGGCGTTATTTTACGATGTGATATTCAGAATAAAACTACCTGATGGGTTTATGTTT spacer
CATCCCC TTAGGGGCGTTATTTTACTTAAGACATTATATGATGAACTGCCTAAAATAAGTTT spacer
CATCCCC TTAGGGGCGTTATTTTACCTGGAGACTTCTGAAGCATTAAAGGCTCAGCTTGGTTCGTTT spacer
CATCCCC TTAGGGGCGTTATTTTACGAATTTTCAGTTATATTTGAAATTTCAATCACTGCGTTT spacer

CATCCCC AGTCCATTAAAACAAGGATGAATAATAAAACAAAAAAATCATAAAACTCTTTTTTCA

GTCCATTAAAACAAGGATGGAA ACTAAATTCTCCAAGGTCACAAATGGTTTTAAACGCGTGTTTGAATCGCC
GTCCATTAAAACAAGGATGGAA ACTCAGTGATTCTTTGTAAGATGTATGTGGAGATACAGTTTGAATCGCC
GTCCATTAAAACAAGGATGGAA ACAATTTATCTTCTAATATATCTTTTGCGTAGTATGATAGTTTGAATCGCC
GTCCATTAAAACAAGGATGGAA ACAGTCGTTTCTTGCTAATTCCCAACTATATATATAAGTTTGAATCGCC
GTCCATTAAAACAAGGATGGAA ACACCCCAAATCAATTATCACATCGACTAAGTGTGGGGTAGTTTGAATCGCC
GTCCATTAAAACAAGGATGGAA ACTGTTCACTTTTCTCAAGTAACTTCAAGAGTTTCTGGTTTGAATCGCC
GTCCATTAAAACAAGGATGGAA ACTTTCCCTCATACTCAAACTGATACCCAAATCCCCAACTGGTTTGAATCGCC

GTCCATTAAAACAAGGATGGAA ACACCCCAAATCAATTATCACATCGACTAAGTGTGGGGTAGTTTGAATCGCC

START REPEAT

SPACER

crispr 1

235897

length: 59 repeater length: 7

235964

length: 57 repeater length: 7

236029

length: 60 repeater length: 7

236097

length: 55 repeater length: 7

236160

length: 60 repeater length: 7

236228

length: 57 repeater length: 7

236293

crispr 2

245952

spacer length: 50 repeater length: 22
246025

spacer length: 49 repeater length: 22
246097

spacer length: 51 repeater length: 22
246171

spacer length: 49 repeater length: 22
246243

spacer length: 52 repeater length: 22
246318

spacer length: 49 repeater length: 22
246390

spacer length: 53 repeater length: 22
246466

spacer length: 52 repeater length: 22
246541 GTCCATTAAAACAAGGATGGAA

ACTGTAAATACTGTAAATTATCATTAGATACATACGATAGTCATAAGATATAGTTTGAATCGCC spacer length: 64
repeater length: 22

GTCCATTAAAACAAGGATGGAA ACTATACTATAACCGCTAAGTAATTAACCGACAAAAGTTTGAATCGCC

GTCCATTAAAACAAGGATGGAA ACAGTATAGATGGTAAAGAGCAGGAATGTCCTGAAATTGTGTTTGAATCGCC

246628
spacer length: 48 repeater length: 22
246699
spacer length: 52 repeater length: 22
246774

spacer
246845
spacer
246919
spacer

GTCCATTAAAACAAGGATGGAA ACCTGTTATCAGTCCTTTTTTTCTGAGATATTGCAAGTTTGAATCGCC
length: 48 repeater length: 22

GTCCATTAAAACAAGGATGGAA ACAATTACGGGTATTTTACAACAGCAGTAAGCCAAGCCAGTTTGAATCGCC
length: 51 repeater length: 22

GTCCATTAAAACAAGGATGGAA ACTGAGTTCATCTTTTCCAGATCTTATAATATCTTCAATATGTTTGAATCGCC
length: 53 repeater length: 22

GTCCATTAAAACAAGGATGGAA ACAAACATTCATAATAAAACCTCTTCCAGCCATTCCTTGTTTGAATCGCC

GTCCATTAAAACAAGGATGGAA ACAGCAAGAATTTCTTTTCTAAATTTTCAGCATTGAAGTGTTTGAATCGCC

GTCCATTAAAACAAGGATGGAA ACAGCTCTTCTTTGAGCTTTTCTAATGTCAATTTTAGAGAGTTTGAATCGCC

246995
spacer length: 50 repeater length: 22
247068
spacer length: 51 repeater length: 22
247142
spacer length: 52 repeater length: 22

247217
spacer
247289
spacer

GTCCATTAAAACAAGGATGGAA ACTAAATCAAATTTATTGATGCTTCTATTATTGCCTTGTTTGAATCGCC
length: 49 repeater length: 22

GTCCATTAAAACAAGGATGGAA ACGTAAAGTTTCCAACGTTAGCATTAAATCAATTGGAGAAGTTTGAATCGCC
length: 52 repeater length: 22



6324

6325

6326
6327
6328
6329
6330
6331
6332
6333
6334
6335
6336
6337
6338
6339
6340
6341
6342
6343
6344
6345
6346
6347
6348
6349
6350
6351
6352
6353
6354
6355
6356
6357
6358
6359
6360
6361
6362

6363
6364

247364

ACTTACTTTTGAGAACTTTTTTAATAACGAAATTAAAGATTATAGTTTGAATCGCC spacer length:

length:
247443

ACTTACTTTTGAGAACTTTTTTAATAACGAAATTAAAGATTATAGTTTGAATCGCC spacer length:

length:

247522 GTCCATTAAAACAAGGATGGAA GGATGGAAACCTAACTATCACATCTATATTTATGAATTCATCAAGTTTGAATCGCC

crispr
531383
spacer
531458
spacer
531530
spacer
531605
spacer
531678
spacer
531751
spacer
531826
spacer
531900
spacer
531972
spacer
532049
spacer
532122

crispr
604543
spacer
604617
spacer
604690
spacer
604763
length:
604833
spacer
604906

TGATACCCCTAAAAGAGTATTCCTAAGAAAAATAAGAAGA spacer length:

604984
spacer
605057
spacer
605130

AATGTATAGAGGAAAATTTGGTGTTAGTGGGTCAATGACAGTGTTG spacer length:

605214
spacer
605287
spacer
605362
spacer
605437
spacer
605508
spacer
605581
spacer
605655
spacer
605728

crispr
767940

GTCCATTAAAACAAGGATGGAA

22
GTCCATTAAAACAAGGATGGAA

22

3
GTTTCCATCCTTGTTTTAATGGACTGGCGATTCAAAC
length: 37 repeater length: 37
GTTTCCATCCTTGTTTTAATGGACTGGCGATTCAAAC
length: 34 repeater length: 37
GTTTCCATCCTTGTTTTAATGGACTGGCGATTCAAAC
length: 37 repeater length: 37
GTTTCCATCCTTGTTTTAATGGACTGGCGATTCAAAC
length: 35 repeater length: 37
GTTTCCATCCTTGTTTTAATGGACTGGCGATTCAAAC
length: 35 repeater length: 37
GTTTCCATCCTTGTTTTAATGGACTGGCGATTCAAAC
length: 37 repeater length: 37
GTTTCCATCCTTGTTTTAATGGACTGGCGATTCAAAC
length: 36 repeater length: 37
GTTTCCATCCTTGTTTTAATGGACTGGCGATTCAAAC
length: 34 repeater length: 37
GTTTCCATCCTTGTTTTAATGGACTGGCGATTCAAAC
length: 39 repeater length: 37
GTTTCCATCCTTGTTTTAATGGACTGGCGATTCAAAC
length: 35 repeater length: 37
GTTTCCATCCTTGTTTTAATGGACTGGCGATTCAAAC

4
GTTTCCATCCTTGTTTTAATGGACTGGTGATTCAAAC
length: 36 repeater length: 37
GTTTCCATCCTTGTTTTAATGGACTGGTGATTCAAAC
length: 35 repeater length: 37
GTTTCCATCCTTGTTTTAATGGACTGGTGATTCAAAC
length: 35 repeater length: 37
GTTTCCATCCTTGTTTTAATGGACTGGTGATTCAAAC
32 repeater length: 37

GTTTCCATCCTTGTTTTAATGGACTGGTGATTCAAAC
length: 35 repeater length: 37
GTTTCCATCCTTGTTTTAATGGACTGGTGATTCAAAC

GTTTCCATCCTTGTTTTAATGGACTGGTGATTCAAAC
length: 35 repeater length: 37
GTTTCCATCCTTGTTTTAATGGACTGGTGATTCAAAC
length: 35 repeater length: 37
GTTTCCATCCTTGTTTTAATGGACTGGTGATTCAAAC

GTTTCCATCCTTGTTTTAATGGACTGGTGATTCAAAC
length: 35 repeater length: 37
GTTTCCATCCTTGTTTTAATGGACTGGTGATTCAAAC
length: 37 repeater length: 37
GTTTCCATCCTTGTTTTAATGGACTGGTGATTCAAAC
length: 37 repeater length: 37
GTTTCCATCCTTGTTTTAATGGACTGGTGATTCAAAC
length: 33 repeater length: 37
GTTTCCATCCTTGTTTTAATGGACTGGTGATTCAAAC
length: 35 repeater length: 37
GTTTCCATCCTTGTTTTAATGGACTGGTGATTCAAAC
length: 36 repeater length: 37
GTTTCCATCCTTGTTTTAATGGACTGGTGATTCAAAC
length: 35 repeater length: 37
GTTTCCATCCTTGTTTTAATGGACTGGTGATTCAAAC

5
GTTTGAATCACCAGTCCATTAAAACAAGGATGGAAAC

56 repeate

AGGGTGAAACCAGTTGCTGGAATGTTCGACTATGACA
CTAAGCTCTCTTCTCTCTAACTTGAGAAATAAAG
GTGATAGAAACATCTTTTTTATGAATTGTTTGATTGT
CATTTTGGAGCCATAGGGATAATATGGAGCTTACA
ATGAAGATTGGCAAATGATTAGGCTATTATTCAAG
TGTTCCAAACACAGATGAGTGGTTAGATTGGGCTATC
GAAAATCTCTTAAAATACTTAATGAAAATGAAAATC

ACACAACAACTTTACGACTTCCTGAAGTGTTTAC

56 repeater

r

AGTGCAGATGAAATACAAACTAGAAGAAAACCATTGAAG

TTTTAGACAAACTAAAGAAATGGGGGCTAATAGAA

ATTTTATATCGAAACTCCTATAAAAAACTTTCTTT

TCAAGCCGTCCTCAATTTTTATTTTTTGATCAACAA

GATACTCAAGAGAACTATATCTTGAATATGAGAAA

TTCTGGTAAGTCTTCTAATTCATTAATTATCTTTT

CAGGGCTATTACAGTTCCTACAGCTCTATCTA spacer

ATAAAGAGAAAACATGAAGAGATTAAAGAAACAAA
40 repeater length: 37
TGAAAAGGCATTAATGAGTAGAATTATTCAATATA
AAATGAATGAAATAGAATTAAGTGGGGGCATAAAA
46 repeater length:
AATCCGGGGAGTATCGTCCAATATCCAGAACAGGA
GGAAAAAATAGAATGGTTAGAAAAAGAACAAGAAGAG
AAATGGTGATCCAATCACATACATAGATGAGTATAGC
TTATTATATGAAATAATAAGTGAAGTTGAAAAA
GTGTTTTGTGGAAAGTGACAAATGATTCAGAATAT
GACAGAGGGGAAGACTACTACGACATGTTGCCAAAA
GACAAAAAAGAAGTTTGAAGAGACAAGAGAAATTT

ATTTTATATCAAAACTCCTATAAAAAACTTTCTTT

ATAAATAGATTAAAGGGGCTGGGATTGATTGATA

37



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 ASM9246vl 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 ASM14491vl 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

6409

6410

6411

6412

6413

6414

6415

6416

6417

6418

6419

6420

6421

6422

6423

6424

6425

6426

6427

6428

6429

6430

6431

6432

6433

6434

6435

6436

6437

6438

6439

6440

6441

6442

6443

6444

324 TTTCAACACCATTCC
repeater length: 15
384 TTTCAACACCATTCC
length: 50 repeater
450 TTTCAACACCATTCC
length: 51 repeater
517 TTTCAACACCATTCC
repeater length: 15
578 TTTCAACACCATTCC
repeater length: 15
638 TTTCAACACCATTCC

TTGGTTTCATCTCCTTCTTGTCCCTGCCCAGGTACGCAATTATG spacer length: 44

TTGGTTTCTTATGTCATACTCCTTTGCTGCCTCGTGGAGCTGTCCTGCTA spacer

length: 15
TTGGTTTCTAGAGGACTTTCTTAACAACGCCATTGATATCCTTGTAATCAG spacer
length: 15

TTGGTTTCTAGAGCATATAAAGGAGGAAGATATCGAGAAGTTCCT spacer length: 45
TTGGTTTCGCCAAGCACAAGCGACAACCCTAACCGCCCCCATGT spacer length: 44

TTGGTTTCCAAGAGAAGTTTTATTTGACGCAGTAGACAACAAGGAAAGAG spacer

length: 50 repeater
704 TTTCAACACCATTCC
repeater length: 15
764 TTTCAACACCATTCC
repeater length: 15
825 TTTCAACACCATTCC
length: 54 repeater
895 TTTCAACACCATTCC
length: 52 repeater
963 TTTCAACACCATTCC

length: 15

length: 15

length: 15

crispr 2

19724 GAAACCAAGGAATGGTGTTGAAAC
37 repeater length: 24

19786 GAAACCAAGGAATGGTGTTGAAAC
length: 39 repeater length: 24
19850 GAAACCAAGGAATGGTGTTGAAAC
length: 41 repeater length: 24
19916 GAAACCAAGGAATGGTGTTGAAAC
length: 42 repeater length: 24
19983 GAAACCAAGGAATGGTGTTGAAAC
length: 40 repeater length: 24
20048 GAAACCAAGGAATGGTGTTGAAAC
38 repeater length: 24

20111 GAAACCAAGGAATGGTGTTGAAAC
spacer length:
20185 GAAACCAAGGAATGGTGTTGAAAC
length: 42 repeater length: 24
20252 GAAACCAAGGAATGGTGTTGAAAC
length: 39 repeater length: 24
20316 GAAACCAAGGAATGGTGTTGAAAC
length: 39 repeater length: 24
20380 GAAACCAAGGAATGGTGTTGAAAC
length: 41 repeater length: 24
20446 GAAACCAAGGAATGGTGTTGAAAC
38 repeater length: 24

20509 GAAACCAAGGAATGGTGTTGAAAC

TCTGAACAAACTTGCGGGTTTAACATTAACGAGAAATACGACAGTGAATAATAATA spacer length:

length: 24

20590 GAAACCAAGGAATGGTGTTGAAAC
length: 43 repeater length: 24
20658 GAAACCAAGGAATGGTGTTGAAAC
length: 41 repeater length: 24
20724 GAAACCAAGGAATGGTGTTGAAAC
length: 39 repeater length: 24
20788 GAAACCAAGGAATGGTGTTGAAAC
36 repeater length: 24

20849 GAAACCAAGGAATGGTGTTGAAAC
36 repeater length: 24

20910 GAAACCAAGGAATGGTGTTGAAAC
37 repeater length: 24

20972 GAAACCAAGGAATGGTGTTGAAAC
repeater length: 24

21032 GAAACCAAGGAATGGTGTTGAAAC
37 repeater length: 24

21094 GAAACCAAGGAATGGTGTTGAAAC
38 repeater length: 24

21157 GAAACCAAGGAATGGTGTTGAAAC
length: 41 repeater length: 24

TTGGTTTCGCGTAGACCTGGAAGCGGTACTCTGCGTAGACAAGG spacer length: 44
TTGGTTTCACATTTTGTTTAGGCAGAGGACAGCAAATTTAACAGT spacer length: 45
TTGGTTTCTAAATAACTCTCTCGTTCTCGTCTACCTCATAACGGTCGTTCCTAA spacer
TTGGTTTCCAAGTTTGTTCAGAAAATTGCCTTGAAAGATTCAAGCTATTTCT spacer

GTTGAAACATGGCGTTCTGCGCAAGAATGCCGTGCTGTGGTATGTCATAGGA

TCTCTAAATACAATCGGCTTCTGATCCTTGGTAAATG spacer length:
CCTCATGTTCATTGGGATATAAATTGACAACTATCCACG spacer
GCTTCATGCCGATAAGGCCGGCTGACCTAAATTGGTTAAGA spacer
CATAGAAAGATAGTTTCAGGGGTTTAAATTTCCATAGGTTCA spacer
TGACGTTAGCGTGAACGGGGACAGGATAAGCATAACTATA spacer
ACTAGAACTTTATCCATGTCCACAAACCATGTTATGGC spacer length:

CGAGAAACCAATTAACTTAGACGCATACAAAAAGATAATTAACGAGTCA

49 repeater length: 24

TAAGTATCTTCAAAGCCCTTATAAAACTTGCTACCCTCTTGA spacer
ACGCAATCATAGCCTTTGATGTTATCGCCACAGCTAACT spacer
CCTCCACTGGCCTGTAGGTATAGTTTGCGAAGTGGTATG spacer
CAAAAGTCCGTGTGGTCTTCCCCCTCAAAATCGAAATATTG spacer

TCTGCACAGTGCACACTGAACCTGTTGGCCTTTCCGCC spacer length:

56 repeater
CTGCTATTATTTCGCTTGCATAATCTGTTGGCATACCCCTGTG spacer
ATCAGCGTAAGCTGTTCATACTTCCTCTGTGCAATTACAGT spacer
ACTTTCCACTCATATCTATTCTGAACGTCAACAATATAC spacer
AGGTTATACTGCCCCCAGCGGCTTCGGCCTCCCCAG spacer length:
CCATAGGGGAAGCTCCACTTCTTTCACAAACTCTGC spacer length:
GCAGCTTTGCCAGTTCTCCCTCAATAGTGTATTCATA spacer length:
TTTATGATATTAACGGTAGGCGCCGTGAGGACTAT spacer length: 35
CTTGCTATCACGTCCCTAACGTTCATGCCCCTGGTCT spacer length:
TGGGGCCATTCTCTGCTATCTCATACACTTCTTTCATA spacer length:

ACTTGACCTCGTAATGATATTCGTGGTCGGCATAGTGGGCT spacer



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:



6486

6487

6488

6489

6490

6491

6492

6493

6494

6495

6496

6497

6498

6499

6500

6501

6502

6503

6504

6505

6506

6507

6508

6509

6510

6511

6512

6513

6514
6515

6516

6517

6518

6519

6520

6521

6522

6523
6524

36 repeater length: 24

15804 GTTACAACACCATCTCGTGGTTTC
38 repeater length: 24

15867 GTTACAACACCATCTCGTGGTTTC
length: 42 repeater length: 24
15934 GTTACAACACCATCTCGTGGTTTC
length: 40 repeater length: 24
15999 GTTACAACACCATCTCGTGGTTTC
length: 40 repeater length: 24
16064 GTTACAACACCATCTCGTGGTTTC
length: 41 repeater length: 24
16130 GTTACAACACCATCTCGTGGTTTC
length: 39 repeater length: 24
16194 GTTACAACACCATCTCGTGGTTTC
length: 40 repeater length: 24
16259 GTTACAACACCATCTCGTGGTTTC
length: 39 repeater length: 24
16323 GTTACAACACCATCTCGTGGTTTC
length: 40 repeater length: 24
16388 GTTACAACACCATCTCGTGGTTTC
length: 40 repeater length: 24
16453 GTTACAACACCATCTCGTGGTTTC
37 repeater length: 24

16515 GTTACAACACCATCTCGTGGTTTC
length: 41 repeater length: 24
16581 GTTACAACACCATCTCGTGGTTTC
length: 43 repeater length: 24
16649 GTTACAACACCATCTCGTGGTTTC
37 repeater length: 24

16711 GTTACAACACCATCTCGTGGTTTC
length: 40 repeater length: 24
16776 GTTACAACACCATCTCGTGGTTTC
length: 39 repeater length: 24
16840 GTTACAACACCATCTCGTGGTTTC
length: 41 repeater length: 24
16906 GTTACAACACCATCTCGTGGTTTC
36 repeater length: 24

16967 GTTACAACACCATCTCGTGGTTTC
length: 42 repeater length: 24
17034 GTTACAACACCATCTCGTGGTTTC
38 repeater length: 24

17097 GTTACAACACCATCTCGTGGTTTC
38 repeater length: 24

17160 GTTACAACACCATCTCGTGGTTTC
38 repeater length: 24

17223 GTTACAACACCATCTCGTGGTTTC
length: 41 repeater length: 24
17289 GTTACAACACCATCTCGTGGTTTC

TGGATTACTTGCGGCAAACATACTTAGTTTCTACTCTT spacer length:
CCGAGTATGTTCACGTCCTCTGCCTCAGAAAGGCCGAGCCTT spacer
GCAGGCTCTGGAAGGCCATACTGTCCCTACAGAACCCAGA spacer
TTTCTATCTGAGGCGTGAGAGCATGGGTGAGAGGGTTTCT spacer
GAAGTTTAAGCTATTCTTGCTAACACATATCAATCAACTCA spacer
AGTTTTTATGAAAAAATCCTTAAAGAACTTGGCCTTTCT spacer
GCGTTTATTCACGCGACCTGGGGCAGCGCAACAGTGGAAG spacer
GCGTCTTTCTTTATAATTGACCATTCATGAATTTTGTTT spacer
GTTGTATACGATAACTACGGGTTCTGGGTCCATCCAACCT spacer
TACAAACACGTTTGCCTGTTTGAAGAAGCTGGGCCTTATA spacer
GTCTCAGAATGAAAGCTCGGAGGGGACTCCCCAGACT spacer length:
CGAGAGACGTGAGCGAGGTGAGGAATGTGGAGAGCGAGTTG spacer
ACGGGGAAAGAAACCATCACCGGAACGGTAGTAGGGGGGAATG spacer
GGCTGTTCAGTGCCTGCAGGAGCACCCAGAGTACTTG spacer length:
GAGGTGCTAAAGAACGGGTTCACATCTGTCGTGGGCCACC spacer
AGGAAGTTCAGTTCGTTGAACTTCTACGACATAATCTTT spacer
TAGCCGTTCGGGATTGACGTGGAACGGCTGCGCTCTTATGG spacer
ATTACATCTCAAGATCAGGGCTAACATGGAGCGGTT spacer length:
TATTCATTATGGACAAAGCGGTTCAATGTTTACAACAACACC spacer
TCGTATGGGTCTTTTTTGGGCTCTACGCATGTTTGGAA spacer length:
TCAGCGCTACAAACATGTCCTTCCCAGCTGGCTACATA spacer length:
TAGCTCTTTTTCTTCGCCTTGCCCCATGGCCCCATGGC spacer length:
TATCAGGAGGTTGCCATCAGCATTTGTTCTGGCTGGGGCTA spacer

GAATCCGTCCAAGGTGGGAGCTCAACGACAGGAATCCATCC

GCA 000145985.1 ASM14598v1l genomic.fna (findCrispr) :

START
SPACER
crispr 1
536391
length:
536461
length:
536530
length:
536600
spacer
536671
length:
536739
length:
536806
length:
536876

REPEAT

61 repeater length: 8
60 repeater length: 8
61 repeater length: 8
length:
59 repeater length: 8
58 repeater length: 8

61 repeater length: 8

TCAATTCC ATATATTGGATTCATAGAGGTATATACGGGAAGATCCTTGTTTACGATATGTACTACAACT spacer
TCAATTCC ATATATTGGATTCTGAGCTTATAAAAAGAATTGTTACCGACATAGAGAGACATACTGACT spacer
TCAATTCC ATATATTGGATTCGGGAATATATGAACACAGCGGTATACCAATTTATGTGATTGATACACT spacer
TCAATTCC ATATATTGGATTCCTTAAGGAGAATGGCTTTGATCCAACAAGAACAATTGTATTCTACAACT

62 repeater length: 8

TCAATTCC ATATATTGGATTCCACTAGGTTGGCGATTGCAGGCTCAATGATTGGAGAAATACGGGCT spacer
TCAATTCC ATATATTGGATTCAGCTAATCGAGGAAAAAGATTATGACGCAATGGCATTCATAAACT spacer

TCAATTCC ATATATTGGATTCAATGTTCTCGTTCTTTGGGAACTGGGGCGATCCAGATAAATACAATCT spacer

TCAATTCC AAAAGGGAGTAGAAAGATGAATACATATGATACATATCCCCTTGTGCCATTCAAGAATCTT



6525
6526

6527

6528

6529

6530

6531

6532

6533

6534

6535

6536

6537

6538

6539

6540

6541

6542

6543

6544

6545

6546

6547

6548

6549

6550

6551

6552

6553

6554

6555

6556

6557

6558

6559

6560

6561
6562

crispr
546661
spacer
546732
spacer
546803
length:
546873
length:
546942
spacer
547016
length:
547084
spacer
547157
length:
547225

crispr
869202
length:
869271
length:
869340
length:
869410
length:
869480
spacer
869555
length:
869623
length:
869687
spacer
869759
spacer
869836
spacer
869911
length:
869980
spacer
870051
spacer
870123

2

TCCTATAAA TGGAATTGAAAGCTCTGGAATCTCATCGCTTACATTCATAGTTAGACCTGGCAAGCAGTGA
length: 61 repeater length: 9

TCCTATAAA TGGAATTGAAAGTACAGACCTATAACATTGAGCAAGTATCCAGAACAGTATGAAAGGAAGA
length: 61 repeater length: 9

TCCTATAAA TGGAATTGAAAGTTACCCGTGAGCGGATCCATCTTCGAATATGTTATGAGTCCTGTAAGA spacer
60 repeater length: 9

TCCTATAAA TGGAATTGAAAGATCGTATCACGGATCTTGGCAAAGACGTCAATATCAGAAATTGAGGA spacer
59 repeater length: 9

TCCTATAAA TGGAATTGAAAGATAGAGAAGATATGCAGCCAGACTAGACCTGATAAACACTCTACAGTTAAGA
length: 64 repeater length: 9

TCCTATAAA TGGAATTGAAAGGTAGACGTAGCAACACGCGGCCACAGACCGCCATCCACCTTCAAGA spacer
58 repeater length: 9

TCCTATAAA TGGAATTGAAAGTGTGGAGAAAACTTGGAAATGATTTTGATCAAACACAGAAATGGAATCTGA
length: 63 repeater length: 9

TCCTATAAA TGGAATTGAAAGCACTGAGTTCTCATTAGTTTTTTCTTTTAAGGTGTGTCCACCTAGA spacer
58 repeater length: 9

TCCTATAAA AAAGGGAGTAGAAAGTGGCGATTCTAATCATCGCACTTCTCTGTCTTGGTTTAGAGGT

3

GAAACTCCCAAAAGGGAGTAGAAA GATCTACATCACATTATCAGAGCTTCCATCCTATCTCTCAGAAT spacer
44 repeater length: 24

GAAACTCCCAAAAGGGAGTAGAAA GGTCACTATAATGATATTGAACAAAGACGAGTCTATAACATATT spacer
44 repeater length: 24

GAAACTCCCAAAAGGGAGTAGAAA GTCTAGACATAGGATATTTAATGATGGAGATAGAGGAGATCAAGA spacer
45 repeater length: 24

GAAACTCCCAAAAGGGAGTAGAAA GCGGAGTCTATTCTGTCGCAGACCTCCTTGTAGACACATTTGTTG spacer
45 repeater length: 24

GAAACTCCCAAAAGGGAGTAGAAA GATCTACACCACCTCTTTTTCCTGAACATGATTCTATAATATAGCTTTCT
length: 50 repeater length: 24

GAAACTCCCAAAAGGGAGTAGAAA GACTAGCACCATCTACGTCATTGGTTATCCGTTCCAGTTGCTA spacer
43 repeater length: 24

GAAACTCCCAAAAGGGAGTAGAAA GGCCCAGCCACCGCCGCCCATGGGTTAAAGCATGATAGA spacer
39 repeater length: 24

GAAACTCCCAAAAGGGAGTAGAAA GCAAGATGTTAGAAGAAAGTATGAGGCGATGAGAAGGGAAGCGCTTA
length: 47 repeater length: 24

GAAACTCCCAAAAGGGAGTAGAAA GTTGCATAGTGGAGTATTATCCTTACAACATCTGTTGATGCTATTGGGTCCT
length: 52 repeater length: 24

GAAACTCCCAAAAGGGAGTAGAAA GGTGTTTTCGCAGAGGAACATTAGGTGTGAAAGCAGTTTTATTAGGTATG
length: 50 repeater length: 24

GAAACTCCCAAAAGGGAGTAGAAA GGTTAACATCTCTATACTCATTAACACATATCTTAACATTCTCA spacer
44 repeater length: 24

GAAACTCCCAAAAGGGAGTAGAAA GATGTGCTCAGCTTCAGGTAGTGTCTGCTCAACACTTCCTGTGGAA
length: 46 repeater length: 24

GAAACTCCCAAAAGGGAGTAGAAA GATTAGAAATGCTACTCTTTTCCCTGTCTCCGAGTCCTCCCAACTCA
length: 47 repeater length: 24

GAAACTCCCAAAAGGGAGTAGAAA

GGTAGGCGGTGGCGGTGGCTGTGCTGGCTTTACATATGTTATAGTTGTATTTG spacer length: 53 repeater

length:
870201
spacer
870273
spacer
870344
spacer
870415

24

GAAACTCCCAAAAGGGAGTAGAAA GTCTATGTTAGCTTCTATGTCGGAGTATATAACAATTCCTAAAGAAT
length: 47 repeater length: 24

GAAACTCCCAAAAGGGAGTAGAAA GAGCCACGAATATATCCACGCAGCCAAGCTACACCAACTAGCCCTA
length: 46 repeater length: 24

GAAACTCCCAAAAGGGAGTAGAAA GATTTGATATAGATGTAGATGCACCTGCATGGATATATCTATTGCC
length: 46 repeater length: 24

GAAACTCCCAAAAGGGAGTAGAAA

GAACGACAAACCAAATCCGTCATAGTCGTCGAACCATCCGTACCATAGTGTGT spacer length: 53 repeater

length:
870493
length:
870563
length:
870631
spacer
870706
spacer
870782
spacer
870856

24

GAAACTCCCAAAAGGGAGTAGAAA GTATCAGATATAGACGCAATGGACTTGACAGAGCTATCACTGAGA spacer
45 repeater length: 24

GAAACTCCCAAAAGGGAGTAGAAA GATATAATATATATAGTCCAGAGACAGCAGAACACTACTCATC spacer
43 repeater length: 24

GAAACTCCCAAAAGGGAGTAGAAA GATAGGAGAATCATGGTGTAACAACATTGTTAGATGCTCCTATGATACTG
length: 50 repeater length: 24

GAAACTCCCAAAAGGGAGTAGAAA GCTAGACTCATACACCAAAAGAATATACGCCTGCTCAACAGACTATGCACT
length: 51 repeater length: 24

GAAACTCCCAAAAGGGAGTAGAAA GATGAATACATATGATACATATCCCCTTGTGCCATTCAAGAATCTTATA
length: 49 repeater length: 24

GAAACTCCCAAAAGGGAGTAGAAA TGAATACATATGATACATATCCCCTTGTGCCATTCAAGAATCTTATATG



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
6602

6603

6604

6605

6606

6607
6608
6609
6610

6611
6612
6613
6614
6615
6616
6617
6618
6619
6620

6621

6622

6623
6624
6625
6626

6627
6628

6629

6630

6631

6632

6633

6634

6635

6636

6637

6638

6639

6640

6641

6642

crispr 6

1494345 GAATCCAATAAATGGAATTGAAAGA
TCTTCCGTTATAACAAGGTATTCCGCAAGTGTAGCTAGTTGTGGAATCCAATAAATGGAATTGAAAGTACTTGGGATGATAGGTCT
TGGTGTAGCTACATGGATATTTGTT spacer length: 111 repeater length: 25

1494482 GAATCCAATAAATGGAATTGAAAGA GGTATGTTATCAGGTAGTAGGTCTGGGCTGGGATAATTACGTGGGG
spacer length: 46 repeater length: 25

1494554 GAATCCAATAAATGGAATTGAAAGA
GCCATATCCCAACCTATTATTGCAAAATTATATTTATTTAGGAATCCAATAAATGGAATTGAAAGTTCTTAACAATGTCCTCGACT
ATATGTATCTGGAGAGCGTTTGGT spacer length: 110 repeater length: 25

1494690 GAATCCAATAAATGGAATTGAAAGA
TTTCCAGATCGGAAGTTGTTATCATTTATCCACACACTATACTTTATGGAATCCAATAAATGGAATTGAAAGGTATATCCTTAGCT
GCTTAAGTTTCTCTTCAAGCATCTTCTCATCTA spacer length: 119 repeater length: 25

1494835 GAATCCAATAAATGGAATTGAAAGA
CTGAGTTCTCATTAGTTTTTTCTTTTAAGGTGTGTCCACCTAGAATCCTATAAATGGAATTGAAAGCTGAGGGGCTGGCCTCTGTG
ATTCTGAGAGCCATTTGACAACTAGGAATCCTA

GCA 000147875.1 ASM14787v1 genomic.fna (findCrispr) :

START REPEAT

SPACER

crispr 1

51388 GTCGGTGTCGCTGTCGTGGG TGTTGGAGTTGCAGTGGTTGG spacer length: 21 repeater length: 20
51430 GTCGGTGTCGCTGTCGTGGG TGTTGGAGTTGCAGTGGTTGG spacer length: 21 repeater length: 20
51472 GTCGGTGTCGCTGTCGTGGG AGTTGGAGTTGCAGTGGTTGG spacer length: 21 repeater length: 20
51514 GTCGGTGTCGCTGTCGTGGG AGTTGGAGTTGCAGTGGTTGG spacer length: 21 repeater length: 20
51556 GTCGGTGTCGCTGTCGTGGG GGTCTTCGGGTAGCCCAGAGT

crispr 2

33479 CATATGGTTATGAGAATACCGGGTCT
CCGGGTAGCCCGGAGTGGACTGCGAAATCTTCTTGGAATACCCTTGATATAGGTTCTGCTTCAAAACCAGCTTTTGCCGATCTTGA
CGGTGACGGTGATTATGACCTTATGATTGGAATATCTACAGGATTC spacer length: 132 repeater length: 26
33638 CATATGGTTATGAGAATACCGGGTCT
CCGGGTAGCCCGGAGTGGACTGCAAAATCAGAATGGGATAGCCCTGATGATATAGGTTCTACTTCAAACCCAACCTTGACCGATCT
TGACGGTGATGGCGACTATGACCTTATGATCGGTGAATCTCAAGGCGTT spacer length: 135 repeater

length: 26

33800 CATATGGTTATGAGAATACCGGGTCT
GGTAGCCCAGAGTGGACTGCGAAATCCGAATGGGATAGCCCTGATGTAGGCAATTCTGCAGCACCGGCATTGGCCGATCTTGATGG
TGATGGTGACTATGACCTTATGATCGGTGCAAGTGATGGAATCACATAT

GCA 000148385.1 ASM14838vl genomic.fna (findCrispr) :

START REPEAT

SPACER

crispr 1

1084987 GAAGAT TTCAATAGAATATTGAAAGATGTTGAGTGCACCTAACTCCCTGAGTAATTTAATCGCCTCGCTTGTATT
spacer length: 69 repeater length: 6

1085063 GAAGAT TTCAATAGAATATTGAAAGTTCATTATCGAAATGCCATAATCTTCCGAATCCTGCTATTTGAG
spacer length: 63 repeater length: 6

1085133 GAAGAT TTCAATAGAATATTGAAAGATTATCATTGATATTAGGTTTCCGTCTCTTTCGATGCTCTCGATTTCGT
spacer length: 68 repeater length: 6

1085208 GAAGAT TTCAATAGAATATTGAAAGTAATGAGACGTGAACCTGTTTGGGGGGATAATGATGGAGT spacer
length: 59 repeater length: 6

1085274 GAAGAT TTCAATAGAATATTGAAAGCCGTTGCAAAACCTTCCTCCAGTGTTATGAACCGCGAAACACC spacer
length: 62 repeater length: 6

1085343 GAAGAT TCAATAGAATATTGAAAGCCGTTGCAAAACCTTCCTCCAGTGTTATGAACCGCGAAACACCA

crispr 2

135395 TTCAATATT
CTATTGAAATCTTCGCTACATAACCGTATGGGTGTGGGACTCTATGGCGGAAATGTACCTTTCAATATTCTATATGAAATCTTCTC
CCTGATTGAGGTGAGGTATGAGTCAATGCCTGGCGATATAATAC spacer length: 130 repeater length: 9
135535 TTCAATATT CTATTGAAATCTTCCGTTCCATATCATTGCCCTTTTCAACTTTGGCATCATGAGGATC spacer
length: 58 repeater length: 9

135603 TTCAATATT CTATTGAAATCTTCTGAGGATGGACTACAAATCAGGCTGTTCAAGGGAAGGAAGTAC spacer
length: 57 repeater length: 9

135670 TTCAATATT CTATTGAAATCTTCCAAATTGTGTGCTATAAAGTCGGGGAAGATGCATTTAATGGAGACC spacer
length: 60 repeater length: 9

135740 TTCAATATT CTATTGAAATCTTCACAAGGATATAGAATAGTAAGGGCGAGTGAGGCATTATTACAAAGGGC
spacer length: 62 repeater length: 9

135812 TTCAATATT CTATTGAAATCTTCTGCGGAGATGAACGATGCAGGTGTGTGGCAGAAACGCTCAAGC spacer



6643
6644
6645
6646
6647
6648
6649
6650
6651
6652
6653
6654

6655

6656

6657

6658

6659

6660

6661

6662

6663

6664

6665

6666

6667

6668

6669

6670

6671

6672

6673

6674

6675

6676

6677

6678

6679

6680

6681

length: 57 repeater length: 9

135879 TTCAATATT CTATTGAAATCTTCGTGACTGGAGGCTTGCCTCGAGTGTTGGCTTGAGGGTTATCACC spacer
length: 58 repeater length: 9

135947 TTCAATATT CTATTGAAATCTTCCCGGGGACGTACAACGGCACGGTCATGGTCGCCGGCTACCAAGCC spacer
length: 59 repeater length: 9

136016 TTCAATATT TTGAAATCTTCCAGGGAAAGCATTGCTAATGTTTTTATCAGCGCATAATGGCATCGTCT

crispr 3

1601283 CCTTCTATTCTCTTTAGAGATTA TCTCTCGTACTCACACACATACTCGATCCTGGCACTCATGAATTCCT
spacer length: 47 repeater length: 23

1601354 CCTTCTATTCTCTTTAGAGATTA TCCTCACCACATTGAGGTCCCTGGCTCATTCATCGACATACCAAACAAC
spacer length: 49 repeater length: 23

1601427 CCTTCTATTCTCTTTAGAGATTA TCCGTTCCGTTGTATATCCACACGTTGTAAACCGAGTTGTACGTGA
spacer length: 46 repeater length: 23

1601497 CCTTCTATTCTCTTTAGAGATTA TCTTGGAGTCATTTGTTTTGCCCGTACTGTCAACAGCTACACCGTTAG
spacer length: 48 repeater length: 23

1601569 CCTTCTATTCTCTTTAGAGATTA TCCTGAATACGTAGGTGCCTGGTGCCGTGAACTGAAGCCACTCGAAATA
spacer length: 49 repeater length: 23

1601642 CCTTCTATTCTCTTTAGAGATTA CCAGCCTAGGCCTGTCTTGCCGCCGCCGACCGCGGTCGAGATAGTG
spacer length: 46 repeater length: 23

1601712 CCTTCTATTCTCTTTAGAGATTA
TCGCCGGCCCAGACTCATGTTACTGCAAACTCGAGGGGATTGGGTGCACGCAGA spacer length: 54 repeater
length: 23

1601790 CCTTCTATTCTCTTTAGAGATTA TCAAAAACTTATAAATCAGTCCTGAGCAAAAACAATGTATGAAAGAA
spacer length: 47 repeater length: 23

1601861 CCTTCTATTCTCTTTAGAGATTA TCATTCCTAATCACCTACACCTCAAATTCGCAGGTAATGGAATAACTTC
spacer length: 49 repeater length: 23

1601934 CCTTCTATTCTCTTTAGAGATTA TCTCGTTAAAAGATACGGGGCAGGAAATAATGACATTTGAAGAGGGATT
spacer length: 49 repeater length: 23

1602007 CCTTCTATTCTCTTTAGAGATTA TCGTGTCTAAAAATGACGATGCATGTGAGTGGTTTAAGGCGTGGTTGAC
spacer length: 49 repeater length: 23

1602080 CCTTCTATTCTCTTTAGAGATTA TCTCAGTAGTCATTATGATGTACTGCCAGACGGCCATTCCCCTATTG
spacer length: 47 repeater length: 23

1602151 CCTTCTATTCTCTTTAGAGATTA TCTACTGTGAATGCGTTGAATGTCAACACAGCTACTTACCAGCAA spacer
length: 45 repeater length: 23

1602220 CCTTCTATTCTCTTTAGAGATTA TCAATACAATAATAAGAGTCCCTGCGGACCCTAACGGTAAGCCGACA
spacer length: 47 repeater length: 23

1602291 CCTTCTATTCTCTTTAGAGATTA TCAAAGATGGTGCCAGTATTGCCAGGCAATGAAATTCATGATGGTT
spacer length: 46 repeater length: 23

1602361 CCTTCTATTCTCTTTAGAGATTA TCTAAAGCAGTCTATCAAGCATTCCGTGATTTCCTTAAGGAAA spacer
length: 43 repeater length: 23

1602428 CCTTCTATTCTCTTTAGAGATTA TCTCTCTTATAGTAGGGTAGTTAGGTAGGGTAGGGTTGTGTGTGTGGGG
spacer length: 49 repeater length: 23

1602501 CCTTCTATTCTCTTTAGAGATTA TCTCGGTGGTGTTGAACCGTGTGGTGCGAAGTTAATTGAGGTTAGTC
spacer length: 47 repeater length: 23

1602572 CCTTCTATTCTCTTTAGAGATTA TCTCAACGGTATCGTGGAATTCAAGGTGTTCGGTAATCACCTC spacer
length: 43 repeater length: 23

1602639 CCTTCTATTCTCTTTAGAGATTA TCATAAATCACCGTACTCAATGCATGAAACGACCTTGATGAAACCCATCAC
spacer length: 51 repeater length: 23

1602714 CCTTCTATTCTCTTTAGAGATTA CCGTTGCAAAACCTTCCTCCAGTGTTATGAACCGCGAAACACCAGAAGATT

crispr 4

1610754 GATATTCTCTAAAGAGAATAGAAGG GTGCTGTTGATGATCCATGTGTAGCCCTGCCCACTTGATGTGAT
spacer length: 44 repeater length: 25

1610824 GATATTCTCTAAAGAGAATAGAAGG AGTTCCCCGTATAACCTAGCCAGGTCCTGGCGTTTATGACG spacer
length: 41 repeater length: 25

1610891 GATATTCTCTAAAGAGAATAGAAGG ACTGCTAGTTTCCGCACAATGCCTAACACATACTACTACATCAAT
spacer length: 45 repeater length: 25

1610962 GATATTCTCTAAAGAGAATAGAAGG ATAAGTACTTTCCCAACCCAGGTGGTGTGTACTCTATCC spacer
length: 39 repeater length: 25

1611027 GATATTCTCTAAAGAGAATAGAAGG TTGAGCCAGGCGATTGGGCTTGGGTACATGAATGGGACATTGGG
spacer length: 44 repeater length: 25

1611097 GATATTCTCTAAAGAGAATAGAAGG CTGGCTTCTGTGTGGTTGCCACGTCCTTTGGTATGCCGATTG spacer
length: 42 repeater length: 25

1611165 GATATTCTCTAAAGAGAATAGAAGG GTGATTTAGCACCATTGTGTCCATTCAGAAAATTCCTAAGTAAGTA
spacer length: 46 repeater length: 25

1611237 GATATTCTCTAAAGAGAATAGAAGG CAGGATAGACAAGGGATTATTCGATGAACTTGACAAGGAAGCCATAA
spacer length: 47 repeater length: 25

1611310 GATATTCTCTAAAGAGAATAGAAGG GCAGGGAGTATTTACATTGCGGACTTAGATGCTGACTTCAA spacer



6682

6683

6684

6685

6686

6687

6688

6689

6690

6691

6692

6693

6694

6695

6696

6697

6698

6699

6700

6701

6702

6703

6704

6705

6706

6707

6708

6709

6710
6711

6712
6713
6714
6715
6716
6717
6718
6719

6720

length:
1611377
length:
1611446
length:
1611514

41 repeater length: 25
GATATTCTCTAAAGAGAATAGAAGG
43 repeater length: 25
GATATTCTCTAAAGAGAATAGAAGG
42 repeater length: 25
GATATTCTCTAAAGAGAATAGAAGG

TGTTGACTCCCTTGAACCCTGGGATTGGACTCTGACATACTTGTATTAGAGCATTT spacer length:

length: 25

1611596 GATATTCTCTAAAGAGAATAGAAGG
spacer length:
1611668 GATATTCTCTAAAGAGAATAGAAGG
spacer length:
1611742 GATATTCTCTAAAGAGAATAGAAGG
spacer length:
1611817 GATATTCTCTAAAGAGAATAGAAGG
length: 40 repeater length: 25
1611883 GATATTCTCTAAAGAGAATAGAAGG
length: 42 repeater length: 25
1611951 GATATTCTCTAAAGAGAATAGAAGG
spacer length:
1612024 GATATTCTCTAAAGAGAATAGAAGG
spacer length:
1612095 GATATTCTCTAAAGAGAATAGAAGG
length: 41 repeater length: 25
1612162 GATATTCTCTAAAGAGAATAGAAGG
spacer length:
1612235 GATATTCTCTAAAGAGAATAGAAGG
spacer length:
1612309 GATATTCTCTAAAGAGAATAGAAGG
length: 42 repeater length: 25
1612377 GATATTCTCTAAAGAGAATAGAAGG
spacer length:
1612448 GATATTCTCTAAAGAGAATAGAAGG
spacer length:
1612524 GATATTCTCTAAAGAGAATAGAAGG
spacer length:
1612594 GATATTCTCTAAAGAGAATAGAAGG
spacer length:
1612670 GATATTCTCTAAAGAGAATAGAAGG
spacer length:
1612741 GATATTCTCTAAAGAGAATAGAAGG
length: 41 repeater length: 25
1612808 GATATTCTCTAAAGAGAATAGAAGG
length: 42 repeater length: 25
1612876 GATATTCTCTAAAGAGAATAGAAGG
length: 41 repeater length: 25
1612943 GATATTCTCTAAAGAGAATAGAAGG
spacer length:
1613014 GATATTCTCTAAAGAGAATAGAAGG

46 repeater length:
48 repeater length:

49 repeater length:

47 repeater length:

45 repeater length:

47 repeater length:

48 repeater length:

45 repeater length:
50 repeater length:
44 repeater length:
50 repeater length:

45 repeater length:

45 repeater length:

ATCGATTCCCGTGAACACCAGGACGGCGTTAATGGCGAGTATG spacer

ACATAATCTATATAGATCGTCCGAGAAAACATTTTCAAACTC spacer

56 repeater

GTAGATTATTGCGTCATTACTGCTGAACCCAGTGCCTGGGTTGAAA
TégTAAGCTCAGTACCTGTTTCCACAGTGGGTCGTAGACGAATAGGTT
2
TCZACGCGACCTTCTCATAATCCGTCTGAGTCCTCGGTAGCGTCATGGG
TégTTGATAACTCCCTTACCTTGATTTCAACATTTTTCCC spacer

GATGAAGATGGGGAACATTGAACTTTGGCAGGTTGTGGATTA spacer

CGAATTAACAATGAACCTAATCCAGGAAGCCGTCTCCTCTAGGAGAG
25
GTGGGTTGTGTCGCCTGGATTGTTGACTCCAATTGACTCACGCTA

25

GGGAATTTCCTGCCAGCCACGTCGCCACCAGCCACATAAAT spacer

AAAACAAAAACTGTTTACAATCAATCTACACCGTCTACACCGTTAAA
25
CTTCTTCCCATCCCCACAGTTGAGTTCTAGAAGCTCATTCGACATATT
25

ATTCCATACAGGCTTGGCTTTTGTCCTCCCATTCCTCTTTTT spacer

TTGAATAAAGTGACCTAAGCGTCTGTGATAGTGGACCGTAGCTAA
2
GAgATTGGTAAGGCATGCCGATACCTTGCAGAATTAAAAAATGCGTTGAA
AiZAACATGAACCTACTGCGTACGTTTGCTGGTATGAATATCCA
Ai;CTTCAACCACCTCTGGGTAGTGAACCGCAATGCGGACTAACTGCTTA
2
ATgCCAGTCCTTGAAGCATGCAAACCTATCGGAGACGTCTCAGTG
2
CTgAAGTCCCTGGCGAGGAACCTAGCCAAGGAACTAAGGAG spacer

GCCAAACCGATGGTGGAACACCCATCGTGAACACGCCGTTCC spacer
GTTATGTACCCGGGCACGGTGAACCCGCTTGGCAATACGCC spacer
AGAAGCTATCCGTACTACTTCATTGCGCAGGTGCTTAGTTCATGA

25
ATTCATGAACCTTCGTGGTGTGATAGTATTCACAAACGTGCCATT

GCA 000151205.2 ASM15120v2 genomic.fna (findCrispr) :

START REPEAT

SPACER

crispr 1

464541 CTTTCAATTCTCCTAGAGTCTTATTGCAAC CTCCAATATCGCTTTAAAGCTTATTCTCGGCGTTT spacer
length: 35 repeater length: 30

464607 CTTTCAATTCTCCTAGAGTCTTATTGCAAC TCTATATTGGAACTCCAAATCTCTGAAGTCTTCTC spacer
length: 35 repeater length: 30

464673 CTTTCAATTCTCCTAGAGTCTTATTGCAAC GACGGATTCACCGATGCCCCCCGCCTTACGGCGTT

crispr 2

464741 CTTTCAATTCTCCTCGAGTCTTATTGCAAC ATATATCGAGGAGCGGTTGTGGAGGTTATATAACCA spacer
length: 36 repeater length: 30

464808 CTTTCAATTCTCCTCGAGTCTTATTGCAAC GGGGTTCCGGCTGGAGCGTATTTACTTCCACCGGAA spacer
length: 36 repeater length: 30

464875 CTTTCAATTCTCCTCGAGTCTTATTGCAAC CTTCTTATTCTCGGCGTCCCATTCCTCGACCCAAT spacer
length: 35 repeater length: 30

464941 CTTTCAATTCTCCTCGAGTCTTATTGCAAC TCCACGTTCAACGTCAGCTTCCACCTAAAGTCAGCC spacer

length: 36 repeater length: 30



6721

6722

6723

6724

6725

6726

6727

6728

6729

6730

6731

6732

6733

6734

6735

6736

6737

6738

6739

6740

6741

6742

6743

6744

6745

6746

6747

6748

6749

6750

6751

6752

6753

6754

6755

6756

6757

6758

465008
length:
465075
length:
465142
length:
465211
length:
465277
length:
465346
length:
465413
length:
465479
spacer
465550
spacer
465621
length:
465688
length:
465755

crispr

1219336
length:
1219402
length:
1219471
length:
1219540
length:
1219607
length:
1219676
length:
1219743
length:
1219810
length:
1219879
length:
1219946
spacer

1220018
length:
1220087
length:
1220154
length:
1220222
length:
1220288
length:
1220353
length:
1220419
spacer

1220489
length:
1220557
length:
1220624
length:
1220690
length:
1220757
length:
1220825

CTTTCAATTCTCCTCGAGTCTTATTGCAAC
36 repeater length: 30
CTTTCAATTCTCCTCGAGTCTTATTGCAAC
36 repeater length: 30
CTTTCAATTCTCCTCGAGTCTTATTGCAAC
38 repeater length: 30
CTTTCAATTCTCCTCGAGTCTTATTGCAAC
35 repeater length: 30
CTTTCAATTCTCCTCGAGTCTTATTGCAAC
38 repeater length: 30
CTTTCAATTCTCCTCGAGTCTTATTGCAAC
36 repeater length: 30
CTTTCAATTCTCCTCGAGTCTTATTGCAAC
35 repeater length: 30
CTTTCAATTCTCCTCGAGTCTTATTGCAAC
length: 40 repeater length: 30
CTTTCAATTCTCCTCGAGTCTTATTGCAAC
length: 40 repeater length: 30
CTTTCAATTCTCCTCGAGTCTTATTGCAAC
36 repeater length: 30
CTTTCAATTCTCCTCGAGTCTTATTGCAAC
36 repeater length: 30
CTTTCAATTCTCCTCGAGTCTTATTGCAAC

3
GTTGCAATAAGACTCGAGGAGAATTGAAAG
35 repeater length: 30
GTTGCAATAAGACTCGAGGAGAATTGAAAG
38 repeater length: 30
GTTGCAATAAGACTCGAGGAGAATTGAAAG
38 repeater length: 30
GTTGCAATAAGACTCGAGGAGAATTGAAAG
36 repeater length: 30
GTTGCAATAAGACTCGAGGAGAATTGAAAG
38 repeater length: 30
GTTGCAATAAGACTCGAGGAGAATTGAAAG
36 repeater length: 30
GTTGCAATAAGACTCGAGGAGAATTGAAAG
36 repeater length: 30
GTTGCAATAAGACTCGAGGAGAATTGAAAG
38 repeater length: 30
GTTGCAATAAGACTCGAGGAGAATTGAAAG
36 repeater length: 30
GTTGCAATAAGACTCGAGGAGAATTGAAAG

length: 41 repeater length: 30
GTTGCAATAAGACTCGAGGAGAATTGAAAG
38 repeater length: 30
GTTGCAATAAGACTCGAGGAGAATTGAAAG
36 repeater length: 30
GTTGCAATAAGACTCGAGGAGAATTGAAAG
37 repeater length: 30
GTTGCAATAAGACTCGAGGAGAATTGAAAG
35 repeater length: 30
GTTGCAATAAGACTCGAGGAGAATTGAAAG
34 repeater length: 30
GTTGCAATAAGACTCGAGGAGAATTGAAAG
35 repeater length: 30
GTTGCAATAAGACTCGAGGAGAATTGAAAG

length: 39 repeater length: 30
GTTGCAATAAGACTCGAGGAGAATTGAAAG
37 repeater length: 30
GTTGCAATAAGACTCGAGGAGAATTGAAAG
36 repeater length: 30
GTTGCAATAAGACTCGAGGAGAATTGAAAG
35 repeater length: 30
GTTGCAATAAGACTCGAGGAGAATTGAAAG
36 repeater length: 30
GTTGCAATAAGACTCGAGGAGAATTGAAAG
37 repeater length: 30
GTTGCAATAAGACTCGAGGAGAATTGAAAG

ACCCTCTTCATCCGGCACATCCACCCACGTGATGTT spacer
CGCATTGGCGGGGGACAATCCGGACAGTAATGAAAC spacer
GTCCTCGAACTTGTACTCATAAGTGACACTGTCCCCGT spacer
AGATCTCGCGAACAATGGTGGCCTCATCGGGACGC spacer
TGGAGGTGAAGGCGAGGGAGAGGGTGCTGGCCGCGCTC spacer
TTGATCCCCCGCGTTCCATGCCTTGTCGGCCCTCTT spacer
CGGTTCGGCCGTGTTCGAGTTTTTCGATGATTTTG spacer
TGGGAGCGTCGCAACGTCAGTAATGTTGAGCTCAGTCATG
CCACCGGGATTTTGTTGCCCTCTTCGTCGGTCTTTTTCGT
GCCTGATTTCGTATTTTGGATCGTCGCGGTACTTCT spacer
AACCTGCGCGAGGACAAATGACAGCGATGTTCCAAC spacer

GTGTATGTAGACCCTCATGTATCCCTCCTGTTGCAA

GAAGGTGAAGACGGATGGACAGGCGAGCGGGGCCG spacer
CTGACTGGCTCGACAGCGATGAGCTTTTAACGGTTTAC spacer
CAGAAAGCCGTCGAAGGAGATGGAGAACTGGAGCGTGC spacer
TCAAATCTGGCAAGTTGTCTTCCGTCAATTTGCCCG spacer
TGAGTAATTCGATGAGGGCAGGTTGTAGCTTTCGCCTT spacer
CAATCGTGAACGTGGGTTCGCTTTCGGCGTATTTTC spacer
CTCTCAAAGAAGAGCTTGCGAAGCTGACTTACACGG spacer
TTCATTAAAATTTTCGGCGTTGTGGCTTATTACATTTG spacer
GTCATCGCAATCGCGGCACTAATCGCGGCGATTGTC spacer
ATCAGTGATTACGAGAACTGCAGAGATGATCGCGCTATAAA
GGTTGAACGCAACAAACTGGCTCAGGCCGTCGTAGAGG spacer
GTGACACGAGGAACACGTCACTGTTTGCATGGAGCT spacer
CAGGGCCTCATCCTGATCTTCCTCGCGAGTATTGGGG spacer
GCGCTCAATGCCGAGCACTAGGTAAACGTAGTGTA spacer
ATGCGGAATTTGTTTACATCAAGGCCGTGCGGAA spacer
ATCACGGTATCAAGGCATCGCAGGCGGGCACTTAC spacer
TGTAGAGTTCAGGGCCAGCCTCGGGCTTCGCGTAAACCA
CAACGTGCTTCTTCAAGCCCTTTGCCGCCGCGAGGAT spacer
AAAACTTTAATTATTATTGGTGCGTACGTTTGTTGG spacer
CCCAGAAACGGGCGAAACGGCAGACTAAACGGGCT spacer
GAGGGAACTGAGGGAGGGGCGCCTATGAGGCCGGGG spacer
TGTTGTGTGCATTGTGGACGGGCACGGGTCAGGAGCG spacer

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



6797
6798
6799
6800
6801
6802
6803
6804
6805
6806
6807
6808
6809
6810
6811
6812
6813
6814
6815
6816
6817

6818
6819

6820
6821

6822

6823

6824

6825

6826

6827

6828

6829

6830

6831

6832

6833

6834

6835

6836

length: 36 repeater length: 30
556 ATTTCAATTCCTATATGGAATTATTTTAAC
length: 35 repeater length: 30
622 ATTTCAATTCCTATATGGAATTATTTTAAC
length: 36 repeater length: 30
689 ATTTCAATTCCTATATGGAATTATTTTAAC
length: 35 repeater length: 30
755 ATTTCAATTCCTATATGGAATTATTTTAAC
length: 36 repeater length: 30
822 ATTTCAATTCCTATATGGAATTATTTTAAC
length: 37 repeater length: 30
890 ATTTCAATTCCTATATGGAATTATTTTAAC

crispr 2
1194568
length:
1194637
length:
1194703
length:
1194770
length:
1194838
length:
1194905
length:
1194970
length:
1195037

GTGTTTAGTCTATCTATAAGGGTTTG
38 repeater length: 30
GTGTTTAGTCTATCTATAAGGGTTTG
35 repeater length: 30
GTGTTTAGTCTATCTATAAGGGTTTG
36 repeater length: 30
GTGTTTAGTCTATCTATAAGGGTTTG
37 repeater length: 30
GTGTTTAGTCTATCTATAAGGGTTTG
36 repeater length: 30
GTGTTTAGTCTATCTATAAGGGTTTG
34 repeater length: 30
GTGTTTAGTCTATCTATAAGGGTTTG
36 repeater length: 30
GTGTTTAGTCTATCTATAAGGGTTTG

GCA 000166095.1 ASM16609v1 genomic
START REPEAT

SPACER

GCA 000186365.1 ASM18636v1l genomic
START REPEAT

SPACER
crispr 1
1000324
length:
1000389
length:
1000453
length:
1000516
length:
1000581
length:
1000645
length:
1000707
length:
1000771
length:
1000835
length:

ACCTCAATGTAAAGAGGATTGAAAG
39 repeater length: 25
ACCTCAATGTAAAGAGGATTGAAAG
38 repeater length: 25
ACCTCAATGTAAAGAGGATTGAAAG
37 repeater length: 25
ACCTCAATGTAAAGAGGATTGAAAG
39 repeater length: 25
ACCTCAATGTAAAGAGGATTGAAAG
38 repeater length: 25
ACCTCAATGTAAAGAGGATTGAAAG
36 repeater length: 25
ACCTCAATGTAAAGAGGATTGAAAG
38 repeater length: 25
ACCTCAATGTAAAGAGGATTGAAAG
38 repeater length: 25
ACCTCAATGTAAAGAGGATTGAAAG
40 repeater length: 25

1000901
length:
1000966
length:
1001032
length:
1001097
length:
1001160
length:
1001224
length:
1001289
length:

ACCTCAATGTAAAGAGGATTGAAAG
39 repeater length: 25
ACCTCAATGTAAAGAGGATTGAAAG
40 repeater length: 25
ACCTCAATGTAAAGAGGATTGAAAG
39 repeater length: 25
ACCTCAATGTAAAGAGGATTGAAAG
37 repeater length: 25
ACCTCAATGTAAAGAGGATTGAAAG
38 repeater length: 25
ACCTCAATGTAAAGAGGATTGAAAG
39 repeater length: 25
ACCTCAATGTAAAGAGGATTGAAAG
40 repeater length: 25

AAAAAGAGTATTGTTCTGGTAAACTGTTGCACTTG spacer
CGTGCCTCAATGCCAAGGAACAGATCCCTTGTGCCA spacer
TCTGCACAGGGAATATCATGCCCAGCAGGTCTCCG spacer
AGAAAATTCAACGGTTTCATGAAGATGGCGAGATAA spacer
GTTGATTTTTTAAATGATTATGCCTTTTTTTGGTCTA spacer
TCATTAATTTAATAGTAACACAGTATATTACTTAATT
AAAT AAAATAGGTTTTTACGGTAATGAGGGTTGCTGTGGAAA spacer
AAAT TTTTCATATCTTTTGCCACCTCCGAATTTGATAAA spacer
AAAT CGTAAACGGGGGGGTAATTAATACCGTGTAGAATAT spacer
AAAT TTGTCCTAAATCCTATCAATTCCTTTGTTTCCATTTT spacer
AAAT TAACACCAAGTCCTAATAAATTATTCCATGCCTCTA spacer
AAAT TCTGAGGCCTGATTACCTGAGGATTCTTGACCTT spacer
AAAT ATAAAATCCTGGACTGTAAACACAATCCGAGCTGCC spacer

AAAT CCGAGTGCTGATTTTAAGTCTACTACTATGCAATGT

.fna (findCrispr) :

.fna (findCrispr) :

AGTCTACCGAGGAACAATATGACACGGTTTATCGCATTA spacer
TAAGAATAACTACTACGTGTCCCGTCGGGCATACGAGT spacer
GAAGGCTATTAGCGATATGAACACGGCTAGATGTATT spacer
TAGTAACCACCGGGTGTATTGCTAACCAGCGAATTAAAG spacer
ATGGTGTACACGGTTTTATAGTCTAGTGCACTGAGGTC spacer
ACTCAGTGTTGCTCGGTGGCTTCTACTATAATGGGA spacer
ATTATGCAAAAGAAACCCCCTAGGCTTCTACCCTTCTA spacer
CTAGCACCTGGCGAGACTAAGACTATAACGCTACCATT spacer
CACGGTGAAGAAGAAGCCGCCGGGCAACGTCATCTGCTTA spacer
ATAGGCTCCTCCTGAGGCTCCTTCATGATGCGTAGGGGA spacer
ACTATTCTCGACAGGTCAAGGGTAAACTCCTTTCCACTCA spacer
TCTCCGCCACCGCGCTGAAAGCACCGTCAAAGGCTACAA spacer
ATGACGCCAAGTTAGTTAAATCAGCAGTTGTAATCTC spacer
TAATACCCGAGGAGGCAAGGGAATACAGGGATATGTGT spacer
GCCATTAACCTCTACTGCTGTCAATACCACTTCCTCATA spacer

ATTGTTGAATGGGTCATATACACTTTGCCGTCTAGTAACA spacer



6837

6838

6839

6840

6841

6842

6843

6844

6845

6846

6847

6848

6849

6850

6851

6852

6853

6854

6855

6856

6857

6858

6859

6860

6861

6862

6863

6864

6865

6866

6867

6868

6869

6870

6871

6872

6873

6874

1001355
length:
1001420
length:
1001483
length:
1001547
length:
1001611
length:
1001674
length:
1001737
length:
1001801
length:
1001865
length:
1001930
length:
1001994
length:
1002058
length:
1002121
length:
1002186
length:
1002249
length:
1002313

ACCTCAATGTAAAGAGGATTGAAAG
39 repeater length: 25
ACCTCAATGTAAAGAGGATTGAAAG
37 repeater length: 25
ACCTCAATGTAAAGAGGATTGAAAG
38 repeater length: 25
ACCTCAATGTAAAGAGGATTGAAAG
38 repeater length: 25
ACCTCAATGTAAAGAGGATTGAAAG
37 repeater length: 25
ACCTCAATGTAAAGAGGATTGAAAG
37 repeater length: 25
ACCTCAATGTAAAGAGGATTGAAAG
38 repeater length: 25
ACCTCAATGTAAAGAGGATTGAAAG
38 repeater length: 25
ACCTCAATGTAAAGAGGATTGAAAG
39 repeater length: 25
ACCTCAATGTAAAGAGGATTGAAAG
38 repeater length: 25
ACCTCAATGTAAAGAGGATTGAAAG
38 repeater length: 25
ACCTCAATGTAAAGAGGATTGAAAG
37 repeater length: 25
ACCTCAATGTAAAGAGGATTGAAAG
39 repeater length: 25
ACCTCAATGTAAAGAGGATTGAAAG
37 repeater length: 25
ACCTCAATGTAAAGAGGATTGAAAG
38 repeater length: 25
ACCTCAATGTAAAGAGGATTGAAAG

35 repeater length: 25

1002374
length:
1002440
length:
1002505
length:
1002569
length:
1002633
length:
1002696
length:
1002760
length:
1002824
length:
1002889
length:
1002953
length:
1003019
length:
1003084
length:
1003148
length:
1003213
length:
1003276

crispr 2

ACCTCAATGTAAAGAGGATTGAAAG
40 repeater length: 25
ACCTCAATGTAAAGAGGATTGAAAG
39 repeater length: 25
ACCTCAATGTAAAGAGGATTGAAAG
38 repeater length: 25
ACCTCAATGTAAAGAGGATTGAAAG
38 repeater length: 25
ACCTCAATGTAAAGAGGATTGAAAG
37 repeater length: 25
ACCTCAATGTAAAGAGGATTGAAAG
38 repeater length: 25
ACCTCAATGTAAAGAGGATTGAAAG
38 repeater length: 25
ACCTCAATGTAAAGAGGATTGAAAG
39 repeater length: 25
ACCTCAATGTAAAGAGGATTGAAAG
38 repeater length: 25
ACCTCAATGTAAAGAGGATTGAAAG
40 repeater length: 25
ACCTCAATGTAAAGAGGATTGAAAG
39 repeater length: 25
ACCTCAATGTAAAGAGGATTGAAAG
38 repeater length: 25
ACCTCAATGTAAAGAGGATTGAAAG
39 repeater length: 25
ACCTCAATGTAAAGAGGATTGAAAG
37 repeater length: 25
ACCTCAATGTAAAGAGGATTGAAAG

ATGACCCAATCACACTCAACATCATTGAGGCACTCTTCC spacer
ATACTCCTCGTGCTCCTTCTCGTATTTCTTGTGCTCC spacer
CTTATTGTCCTTCAGCCACCTATACACTATTTCAACGC spacer
TTTGGCTGGCGGTTCTGATACTCAGTCCATGATAAATC spacer
ACATCACCACTAGTGGGGTATGTTGTGCTTCCCATTT spacer
ACTCCCTGAGGGAGTCCCAGTTTATCCCCGGGGTTTC spacer
AGCGAATACCCGGTGATCACGCCGGCGAACATGCTTGC spacer
TAGAGGTGGTTGGGTATGAGCTACATGGTTGAAGTATG spacer
CTGGGATTGATGTTGAAGTTGAGGCTTGCGAGGAGGCTG spacer
TCAGAGCCCTCGGGGGCAAAGCCCTCGGGGGCTCGACC spacer
CTCCATTCCCTTATACACTCCCACTCGATGTCATCATA spacer
ATTAGATCATATAATATTAGGTAAACCTAGCGTTTTA spacer
TCATCACCTTGGTGAGTAATCTGAGTAACATCCCCGATG spacer
CCTCACTCCCCTTCACCTCCCAGCGCGAGATACGCTA spacer

ACTCATCTTCCGTGGGAGGCGAGCCCCTAATGCCATAG spacer

CGCATGCCGTTAATGTAGTCATCCTCAAGGGCCCG spacer length:

AGCAAGTAAATAACGACGCTGCGGTGATAACCAATGCCAA spacer
GGGTCGGCCAGTATAATGTACTCCACGTCCCGCGGCATA spacer
GGGAGCTCCGTGCGGAGCGAGTACTTCACAGCGTACTC spacer
TTAACGTCAAGTGCATATACATAATTATCGTCATTTTC spacer
GTAAACACCACTTTCCTGGATCTGCTGAAGAACGGCA spacer
CATTTACGCTTACAATGCTATCCCTGAAGGTTACATTA spacer
TATTCGCTATGGCTGGAGGCATAGGTCTAGGTCTATTC spacer
GATTAGTGTAGTTGCCCATGAGGTCAGCACCGGGGATTG spacer
TATAATCCGCCAACCGATATGGAACGGGCTCCAGATAC spacer
ACCTGAGATGTTAACGGGACGAGGCTTATAACCACGGCTA spacer
TTGCACCTCTGTAGGGTTTCCCGTGCCTCGGCGAGGATT spacer
TAGAGAGGTTTATGGTCTCAATTAGTCAAAAAGTCGAG spacer
GCATATATCTCAGAGAAGAAGCCCAAGTCCGATACACTT spacer
CCCTTCTTCTCCACTAGTATTAGGTAGCCGTGCTTGT spacer

GTAGTAACCACCGGGTGTATTGCTAACCAGCGAATTA

969597 CTTTCAATCCTCTTTACATTGAGGC AGGTGCTCAACGCGGGCCCCATTGACCTCGTGGTCGAAT spacer

length:

969662 CTTTCAATCCTCTTTACATTGAGGC TCCAGTGGACGCCTTTGGCATCGGTGTAACAATGG spacer length:

39 repeater length: 25

35 repeater length: 25
969723 CTTTCAATCCTCTTTACATTGAGGC TGGTTCTCCCATTCACATTTAGGACATCGATGAGATAC spacer

length:

38 repeater length: 25

969787 CTTTCAATCCTCTTTACATTGAGGC TTTAGGACATCGATGAGATACTCGAATTCCCCCGTTATA spacer



6875

6876

6877

6878

6879

6880

6881

6882

6883

6884

6885

6886

6887

6888

6889

6890

6891

6892

6893

6894

6895

6896

6897

6898

6899

6900

6901

6902

6903

6904

6905

6906

6907

6908

6909

length:

969852

length:

969916

length:

969982

length:

970047

length:

970111

length:

970175

length:

970240

length:

970305

39 repeater length: 25
CTTTCAATCCTCTTTACATTGAGGC
38 repeater length: 25
CTTTCAATCCTCTTTACATTGAGGC
40 repeater length: 25
CTTTCAATCCTCTTTACATTGAGGC
39 repeater length: 25
CTTTCAATCCTCTTTACATTGAGGC
38 repeater length: 25
CTTTCAATCCTCTTTACATTGAGGC
38 repeater length: 25
CTTTCAATCCTCTTTACATTGAGGC
39 repeater length: 25
CTTTCAATCCTCTTTACATTGAGGC
39 repeater length: 25
CTTTCAATCCTCTTTACATTGAGGC

36 repeater length: 25

970367

length:

970431

length:

970496

length:

970561

length:

970626

length:

970690

length:

970755

length:

970820

length:

970883

length:

970947

length:

971010

length:

971073

length:

971136

length:

971200

length:

971263

length:

971326

length:

971391

length:

971455

length:

971518

length:

971581

length:

971647

length:

971712

CTTTCAATCCTCTTTACATTGAGGC
38 repeater length: 25
CTTTCAATCCTCTTTACATTGAGGC
39 repeater length: 25
CTTTCAATCCTCTTTACATTGAGGC
39 repeater length: 25
CTTTCAATCCTCTTTACATTGAGGC
39 repeater length: 25
CTTTCAATCCTCTTTACATTGAGGC
38 repeater length: 25
CTTTCAATCCTCTTTACATTGAGGC
39 repeater length: 25
CTTTCAATCCTCTTTACATTGAGGC
39 repeater length: 25
CTTTCAATCCTCTTTACATTGAGGC
37 repeater length: 25
CTTTCAATCCTCTTTACATTGAGGC
38 repeater length: 25
CTTTCAATCCTCTTTACATTGAGGC
37 repeater length: 25
CTTTCAATCCTCTTTACATTGAGGC
37 repeater length: 25
CTTTCAATCCTCTTTACATTGAGGC
37 repeater length: 25
CTTTCAATCCTCTTTACATTGAGGC
38 repeater length: 25
CTTTCAATCCTCTTTACATTGAGGC
37 repeater length: 25
CTTTCAATCCTCTTTACATTGAGGC
37 repeater length: 25
CTTTCAATCCTCTTTACATTGAGGC
39 repeater length: 25
CTTTCAATCCTCTTTACATTGAGGC
38 repeater length: 25
CTTTCAATCCTCTTTACATTGAGGC
37 repeater length: 25
CTTTCAATCCTCTTTACATTGAGGC
37 repeater length: 25
CTTTCAATCCTCTTTACATTGAGGC
40 repeater length: 25
CTTTCAATCCTCTTTACATTGAGGC
39 repeater length: 25
CTTTCAATCCTCTTTACATTGAGGC

36 repeater length: 25

971774

length:

971841

length:

971906

length:

971971

length:

972035

length:

CTTTCAATCCTCTTTACATTGAGGC
41 repeater length: 25
CTTTCAATCCTCTTTACATTGAGGC
39 repeater length: 25
CTTTCAATCCTCTTTACATTGAGGC
39 repeater length: 25
CTTTCAATCCTCTTTACATTGAGGC
38 repeater length: 25
CTTTCAATCCTCTTTACATTGAGGC
38 repeater length: 25

CAGCGGAGTGTAGTAAATGGTCAGGGTAATTCATTACG spacer
TCAATGTATAGCCCCTTTCTACTAGTAGTAGCGTCAATGC spacer
TTCGGCATAGGTGTAATAATGGTTGACCGCAAGGTGTTT spacer
CTACGGATTCCAGAGCATTCATCTCCAAGCGTATTACA spacer
GTAATCCCATAGCGATGAAACCGTGAAAAGGTATTCGC spacer
CTAAAATGGTGTTCAGCGCCAACGCACTACCCGTAACCA spacer
GCCGAAGGCCTTCAACGCTACGTAAGCGTCAAGCAGCGT spacer
TATCGGCCGCAGTGACTACACTGGCGACGGAGGCAG spacer length:
GCTGGATGACCTGAAGGAGCAATTAAGACAAGGGCTAA spacer
TTGCGCGAGCTCCAGTTCACCGACCTCGAGATCGAGTTA spacer
CGTAGGCCATGTCAAGCATCTTTGCCTCCCTCCTTCACG spacer
GCCTCCTTATCGCCCTTCGCAGCCTTTATTATCAGCTTC spacer
ACTAGAGGAGGCGGAGCGGAAGCTGGGGATAAAGAAGG spacer
CGGGGAAGTGGTATGTAGCCGCGGTCTCGTTCAGGTTCG spacer
TTGCGCGAGCTGCAGTTCTCGGAGCTGGAGATCGAGTTA spacer
CCTATGATAAAAGCGGTGCCAGTATCGACACACCTGC spacer
CGACCAGTGCTAGGAACGCCCGGTATATCATCAGTATA spacer
GGAGGATGGTGAGCCGGCTGTCTCGGTTGAAGCCTAC spacer
TGTTAGGCACGGCCCTAAGCTACATATTCTACAGGCT spacer
TGAAGAGGTATCTCACCGATGATTTAATCCTTGGCCG spacer
TGAAGCCGTAAAACCCTATATGGTGGTAGCACGGACGA spacer
GTGGGGTGATATATTCTCTGGGCCCTTCGGCAGGCTA spacer
CTAGCTCAAACAGCCACTGATACGACTACTACCACAA spacer
TTAAGCGATACGCCCGTTATACCTAACTATGTGTTCCGC spacer
CGCCGGCCCCGCGGGATCTGCCCGCCAGCACCGCTAGA spacer
CTAGGAGCGATGGTTACATTAGTCAGCTCGAACCGGG spacer
TGTACCTTTCACAGTTGAAAAAGGAAGGGATAATTAG spacer
CGAGCTACGAGGCCTTCAAAACATTAATGAATTTCCTCCA spacer
AGCTTGATAATGCCCATGAGTAGCCTGCCGAAGGGGCCA spacer
AAGGCGTTAAGCTGCAGCCCTACAGCACTGGCTACC spacer length:
AAGAATTAATCGAGCAGGAATGGCTCAACGAGGAGGAGCTT spacer
TTCTACTTCAATGCCGTCAAATTTGTCGTAGAACTAGGC spacer
AGCAGCCCTACCCCCGTTAAATATGACGTTGAAGCCGTA spacer
GAAGAAGCTGCTGCGTCTCATTAAGGAGAAACTTGACG spacer

CTTATCTAACTGTGACTAATACCTATACCGTATATGAT spacer



6910

6911

6912

6913

6914

6915

6916

6917

6918

6919

6920

6921

6922

6923

6924

6925

6926

6927

6928

6929

6930

6931

6932

6933

6934

6935

6936

6937

6938

6939

6940

6941

6942

6943

6944

6945

6946

6947

972099 CTTTCAATCCTCTTTACATTGAGGC TGAACCAGCCCAAACCCAAAACCAAGCCCATAATTGAA spacer

length:

38 repeater length: 25

972163 CTTTCAATCCTCTTTACATTGAGGC AAGACTTAGCGGGCTTGACACAGGTTTACCGGTTTAGGCA spacer

length:

40 repeater length: 25

972229 CTTTCAATCCTCTTTACATTGAGGC CTTCTCCACTAGTATTAGGTAGCCGTGCTTGTAACCTCAA

crispr 3
1028458
length:
1028524
length:
1028589
length:
1028654
length:
1028719
length:
1028784
length:
1028847
length:
1028912
35 repea
1028973
length:
1029037
length:
1029102
length:
1029165
length:
1029227
length:
1029292
length:
1029358
length:
1029422
length:
1029487
length:
1029551
length:
1029614
length:
1029677
length:
1029740
length:
1029805
length:
1029871
length:
1029937
length:
1030001
length:
1030066
length:
1030130
length:
1030194
length:
1030258
length:
1030326
length:
1030389
length:
1030453

GCCTCAATGTAAAGAGGATTGAAAG
40 repeater length: 25
GCCTCAATGTAAAGAGGATTGAAAG
39 repeater length: 25
GCCTCAATGTAAAGAGGATTGAAAG
39 repeater length: 25
GCCTCAATGTAAAGAGGATTGAAAG
39 repeater length: 25
GCCTCAATGTAAAGAGGATTGAAAG
39 repeater length: 25
GCCTCAATGTAAAGAGGATTGAAAG
37 repeater length: 25
GCCTCAATGTAAAGAGGATTGAAAG
39 repeater length: 25
GCCTCAATGTAAAGAGGATTGAAAG
ter length: 25
GCCTCAATGTAAAGAGGATTGAAAG
38 repeater length: 25
GCCTCAATGTAAAGAGGATTGAAAG
39 repeater length: 25
GCCTCAATGTAAAGAGGATTGAAAG
37 repeater length: 25
GCCTCAATGTAAAGAGGATTGAAAG
36 repeater length: 25
GCCTCAATGTAAAGAGGATTGAAAG
39 repeater length: 25
GCCTCAATGTAAAGAGGATTGAAAG
40 repeater length: 25
GCCTCAATGTAAAGAGGATTGAAAG
38 repeater length: 25
GCCTCAATGTAAAGAGGATTGAAAG
39 repeater length: 25
GCCTCAATGTAAAGAGGATTGAAAG
38 repeater length: 25
GCCTCAATGTAAAGAGGATTGAAAG
37 repeater length: 25
GCCTCAATGTAAAGAGGATTGAAAG
37 repeater length: 25
GCCTCAATGTAAAGAGGATTGAAAG
37 repeater length: 25
GCCTCAATGTAAAGAGGATTGAAAG
39 repeater length: 25
GCCTCAATGTAAAGAGGATTGAAAG
40 repeater length: 25
GCCTCAATGTAAAGAGGATTGAAAG
40 repeater length: 25
GCCTCAATGTAAAGAGGATTGAAAG
38 repeater length: 25
GCCTCAATGTAAAGAGGATTGAAAG
39 repeater length: 25
GCCTCAATGTAAAGAGGATTGAAAG
38 repeater length: 25
GCCTCAATGTAAAGAGGATTGAAAG
38 repeater length: 25
GCCTCAATGTAAAGAGGATTGAAAG
38 repeater length: 25
GCCTCAATGTAAAGAGGATTGAAAG
42 repeater length: 25
GCCTCAATGTAAAGAGGATTGAAAG
37 repeater length: 25
GCCTCAATGTAAAGAGGATTGAAAG
38 repeater length: 25
GCCTCAATGTAAAGAGGATTGAAAG

ATCCGGGCCGAAGTAATCGACATATTGGCCCGTAAAATGG spacer
GTTCACATTTGCGAACACTATTCATACCCATAGACAATG spacer
ACCTCTATCCTTATCCACTTTTCATAAATGGGCCGGTTT spacer
TCGCACTGATTATCGAGGAGGGCTTACTCCTATGGTTCA spacer
ATATCCCCGGCGGTCGCCCCACGGTATATGAAGCCCTCG spacer
TCCCAGCTGGAGTAGTCATCCAGATGCGGTTTAACCA spacer

TTATAGCTAACGCAATACGCTCGCGTCTTTCTTCCACTA spacer

CGAATTAAGACGCCTAACCCTCCCCAGAGCCTGAG spacer length:

CCAACGAGCTAGGCTGGTACGGCATCCATTACAGGGAG spacer
CTCTAAGTATGACCTCCTCGGTAGCCCTCTCAATACATG spacer
GTGTAATGCACCATTAAAGCCTGCGTGGTCTTTATGA spacer
ACCCAATTGAGGTTTTCACCGCTCACATATCCCTGA spacer
CTCGGGTTAGTGTAATTGATGCTGGTTACCTGCTGCAGC spacer
AGAGGATCCCGAGCTACCTGAAGGCGAGAAGATAATCCTA spacer
TTTCTTCAGCTCAAAGCCTATATCGTGGTCTAGCACAT spacer
ATACTATCGCATTACTCCAGAAGCTATTTGACACGACTG spacer
CTATTGCTACTCCACACGCCTCCCCGCTAGTGAACCAC spacer
TAAATTGTTTAAAATGATTATCACTCAACCTCATGGA spacer
GTGGGTACGTATATGGTGCTACCATTAGTAAGGTATA spacer
TTGCACAGGCGTTTTCCTGCTGCTGTTCTAGTTATGG spacer
ATTTTCTGCCTTATCTAGGCTGGCCCGGCTCATTAAACC spacer
CTGAGGAGATCCCCGCAGAGTCGTGAGTCAAGGGCTTTTA spacer
TTCAGCTGCTGATCAATTCTGCCCGCCCACTTCAATATTG spacer
ATATTGGCGCCAGACTTATTATATTGAACCTCGTTTAA spacer
GCTCTAACAAGTTGAGCCGGCTGATAGCCTTGCGGTAGC spacer
ATGGATGACTGCTACTGGCAGTACGGCGACTATAGTAG spacer
TATAATTATATCGGGAGTGGTTTCGGGTATATATTTTA spacer

CTAGATCCCTGATCCTTATAGGATCCTAGACTCGTTAA spacer

TAGCTATGTCTTGCAGGGCTTTCTCCGCCTTGCTTAAGCCTA spacer

AAAATGTCGGGCGGGGTATTTAAGCGTTGTGTTTTGT spacer
TTACGATCACCTTGCTTTTCTACTAGTATGAGGTACCC spacer

TGCTACCCTTTATCAGCAACGCTAGCTCACGGGCCCAC spacer



6948

6949

6950

6951

6952

6953

6954

6955

6956

6957

6958

6959

6960

6961

6962

6963

6964

6965

6966

6967

6968

6969

6970

6971

6972

6973

6974

6975

6976

6977

6978

6979

6980

6981

6982

6983
6984

6985

length:
1030517
length:
1030582
length:
1030646
length:
1030710
length:
1030774
length:
1030839
length:
1030903
length:
1030966

38 repeater length: 25
GCCTCAATGTAAAGAGGATTGAAAG
39 repeater length: 25
GCCTCAATGTAAAGAGGATTGAAAG
38 repeater length: 25
GCCTCAATGTAAAGAGGATTGAAAG
38 repeater length: 25
GCCTCAATGTAAAGAGGATTGAAAG
38 repeater length: 25
GCCTCAATGTAAAGAGGATTGAAAG
39 repeater length: 25
GCCTCAATGTAAAGAGGATTGAAAG
38 repeater length: 25
GCCTCAATGTAAAGAGGATTGAAAG
37 repeater length: 25
GCCTCAATGTAAAGAGGATTGAAAG

35 repeater length: 25

1031027
length:
1031090
length:
1031156
length:
1031221
length:
1031288
length:
1031352

GCCTCAATGTAAAGAGGATTGAAAG
37 repeater length: 25
GCCTCAATGTAAAGAGGATTGAAAG
40 repeater length: 25
GCCTCAATGTAAAGAGGATTGAAAG
39 repeater length: 25
GCCTCAATGTAAAGAGGATTGAAAG
41 repeater length: 25
GCCTCAATGTAAAGAGGATTGAAAG
38 repeater length: 25
GCCTCAATGTAAAGAGGATTGAAAG

35 repeater length: 25

1031413
length:
1031477
length:
1031542
length:
1031607
length:
1031673
length:
1031736
length:
1031801
length:
1031867
length:
1031932
length:
1031995
length:
1032057
length:
1032123
length:
1032187
length:
1032254
length:
1032319
length:
1032384
length:
1032450

GCCTCAATGTAAAGAGGATTGAAAG
38 repeater length: 25
GCCTCAATGTAAAGAGGATTGAAAG
39 repeater length: 25
GCCTCAATGTAAAGAGGATTGAAAG
39 repeater length: 25
GCCTCAATGTAAAGAGGATTGAAAG
40 repeater length: 25
GCCTCAATGTAAAGAGGATTGAAAG
37 repeater length: 25
GCCTCAATGTAAAGAGGATTGAAAG
39 repeater length: 25
GCCTCAATGTAAAGAGGATTGAAAG
40 repeater length: 25
GCCTCAATGTAAAGAGGATTGAAAG
39 repeater length: 25
GCCTCAATGTAAAGAGGATTGAAAG
37 repeater length: 25
GCCTCAATGTAAAGAGGATTGAAAG
36 repeater length: 25
GCCTCAATGTAAAGAGGATTGAAAG
40 repeater length: 25
GCCTCAATGTAAAGAGGATTGAAAG
38 repeater length: 25
GCCTCAATGTAAAGAGGATTGAAAG
41 repeater length: 25
GCCTCAATGTAAAGAGGATTGAAAG
39 repeater length: 25
GCCTCAATGTAAAGAGGATTGAAAG
39 repeater length: 25
GCCTCAATGTAAAGAGGATTGAAAG
40 repeater length: 25
GCCTCAATGTAAAGAGGATTGAAAG

ACGAGCTGGAAGTATACCGTGGTATACCAGGCTCCCGTG spacer
TGGAGACCGTTACCAAGATCAATAGTAGAACTGAGATA spacer
GTAACTTATTTTCATTTTCCAGAAGTGGTATTCTACCA spacer
TATGGGGTTACAAAAGCTATATGGGATTAAACTGCTGG spacer
TGTAGTCAACCCTTGCAACAGGCACAGCCGTGTACACGG spacer
CTACCATAGGGGTAGCTTATAAACAGCTGTGTAGTGTA spacer

CCAGCTTTTACATATATTTTAAGGTAATGGTATCCGT spacer

AAAACATACATATATAGTCAGCAGGCGATATATAT spacer length:

ATACTCTCCCTCACAACCGGGACGGGATCCACCATGC spacer
ACGTAGGAAGGTATTCCAGGATTCCTTTCCCTTATATCTT spacer
TTAAATTTAAAGGCCTCCAACACTACCGCGTCGCCCGCC spacer
GTCAGCAACGAGGAGCTTCTGCAGCTACTACGCAACTACGA spacer

TTACTGCCGCCACCTTCTTGCCGTCATACTGCAGTGTG spacer

ATAAGCCTAGTGAGAGAAGCTTCTTCTCACGCTCA spacer length:

CCGTCCTGCTTACACCCGGCTTTGCAGGCCTCCCATAT spacer
CTCACGAATGCCACCGGGTTCAACCCGGCCACAGTGCTG spacer
CCACAGTTATAAAGTGGGGCCTGGTGGCCCCGTTCGGCT spacer
ATATATCCACTCCACTGATTTCACCAAGGGCTCAGGGCTC spacer
AGAACACGGGAAGCGATGGATGGGTTAGGGTAAGGGT spacer
ACGGGTTCCTCCCCTGGCGGCGCCAGCTTAATCCACTCA spacer
TGTAAAAGTGCTAAAAGCTAAGTACAACAACTGTAAGGTA spacer
ATAAAATAAGGCGCGCTAGGGGGCTGGCCGGGGGGCGGA spacer
ATTGGGACAGATTTCAAGCCCTATGGTGCCCTCCAAA spacer
CTTCACCGGTGGTGAGGTCAACTATATATGGGCTCG spacer
ATTAGGTAGGATCCACGGCATCCTACCTAGTAGGGACCCC spacer
CTGTAACCGTGGTTGAAACATTACCGGCAAGGAGGGTA spacer
GTTTCATATGTCTCCCCTCAATTCTCTAATATGCATTTAGA spacer
AGTCTTTTACCGGGTTCAACTTGTTTCATTAATTCACGC spacer
ACGGCAGCCTCCCGTAGAAAAAGCTGCAGTCTCCCCGTG spacer
TAAAGTAATCCAATACCTCCCGGGGATCTCCCTCTGTGGT spacer

CTTGTAGGAATGTTGCTTGATGCGGGCCCGCCGGGATTTG

GCA 000189555.1 ASM18955v1l genomic.fna (findCrispr) :

START
SPACER

crispr 1

REPEAT

725209 CTTTCAATTCTATAGTAGATTAGC CAGCTGTTTCAGATCATAAGTAATTTGTGCTATTATATAGT spacer

length:

41 repeater length: 24

725275 CTTTCAATTCTATAGTAGATTAGC TTAGAATGAAAATTGTCTCATTGCCTCTTCTTTAACTTTGT spacer



6986

6987

6988

6989

6990

6991

6992

6993

6994

6995

6996

6997

6998

6999

7000

7001

7002

7003

7004

7005

7006

7007

7008

7009

7010

7011

7012

7013

7014

7015

7016

7017

7018

7019

7020

length:

725341

length:

725405

length:

725470

length:

725533

length:

725601

41 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
39 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
40 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
38 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
43 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC

37 repeater length: 24

725663

CTTTCAATTCTATAGTAGATTAGC

37 repeater length: 24

725725

length:

725790

length:

725853

length:

725918

length:

725986

length:

726053

length:

726116

length:

726181

length:

726248

length:

726313

length:

726377

length:

726444

length:

726509

length:

726573

CTTTCAATTCTATAGTAGATTAGC
40 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
38 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
40 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
43 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
42 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
38 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
40 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
42 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
40 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
39 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
42 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
40 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
39 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC

37 repeater length: 24

726635

length:

726698

length:

726761

length:

726824

length:

726889

length:

726952

length:

727016

length:

727081

length:

727145

length:

727209

length:

727275

length:

727339

length:

727402

length:

727468

length:

727532

length:

CTTTCAATTCTATAGTAGATTAGC
38 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
38 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
38 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
40 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
38 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
39 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
40 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
39 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
39 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
41 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
39 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
38 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
41 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
39 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
40 repeater length: 24

AGGGTTCGATTTGACTTATGCCCCTAGTGACTCGATGGC spacer
ACGCGGTGAACTTTCTGTCTTTCAGGAATTCGGAAATCTC spacer
GAGAGATGTACAAAATCAGAAGGACAGACCCTGGAAGA spacer
GCGTAGTTGAGGAGTTTTTTCCTAATTTTTGCCATAAGAACTT spacer
CGGCAATGAGTTTTGGGTAAATGTGGTGGAAATTGAT spacer length:
CTGGGACACTGAAAGAGAGTTAGTGAGTCTGCACTTT spacer length:
AAGGAGTCACTGATTGGATTATTCGTATTTAGTAAAAAGA spacer
TAGGGGCTTCAAACGAACTACCGACTGAAGAAGAATTA spacer
ATAAACTTTATATACCACCAAACAAACAATATATTGTAGA spacer
CGGATATACAAAGCAGAACTAGGAAAGATCTAATTCATTATAG spacer
CACGCCCGATATGTCTATACCTGTAACTTCTTTGGAAAAACT spacer
TTACTTAACTAAAGTTCTGAGCCAAGTCTTAAACCTAG spacer
TGAATTTCTTACAAACATATAAATTGTAATTGATGAATTT spacer
TAGTAAAAACGTACTATTTTTTTGATTCGCAAGATGATACTC spacer
ATGGCATACTACGACGTCAGTAGGGAACTAGAGATTTACA spacer
CTAACATGGTAGCTTTCATGGCAGGCGACGTCACTAGTG spacer
TAGTAAAAACGTACTATTTTTTTGATTCGCAAGATGATACTC spacer
ATGGCATACTACGACGTCAGTAGGGAACTAGAGATTTACA spacer
CTAACATGGTAGCTTTCATGGCAGGCGACGTCACTAGTG spacer
AAAAATTCGCTACTACAAATCTTAGTTAAGTCCTGTT spacer length:
CATCACTCGTAGCTATATACCTTGGGACAAGGACTCTG spacer
AATTGCCTAAACTTTTCGCCGCTTATCTCTTCTTAAAT spacer
CAAATTTCTGGCCGGGGGGCCAGAATATCGGTAATCGA spacer
GATATTGTTAATAGAGTTGTAATTGAAGTAATTGGAAAGG spacer
TAGGCGTCGCAAAGTTCTTCCGTGACATTGCAGACTGG spacer
TGAATGGTGCGATAAATATCCTACATATCCCCGAGTCTC spacer
ATGATAATAGAGAGAATAAAGAGAGAAACTGGGGAGTTAA spacer
CGTGTCAATATCGATTGGGAAGACTTCAAGAAGGATCAA spacer
AATAATCGCTCGCCTTCTTAGCCTCTGCAATTATCTGCG spacer
TTTATTAGCCCGCGAGGGCTTTACAATTAAAGAAATAGCGT spacer
CCATAGAACTAAACGGAAAAATTGTCACTGTTGAGGGTG spacer
AGAAAGGGTAGGGAGACTAATAAAAATGCTTCCCAGTA spacer
CGAGGTCTCTCCTCATCTATACTTTTGATAATTGATATTAG spacer
GGTATTAACGGTTGACGATAAACAATTAGAAGACAGAAT spacer

ACTATTGATTAGATTTTTTGAGTCTGCCCAGAAAGATGAA spacer



7021

7022

7023

7024

7025

7026

7027

7028

7029

7030

7031

7032

7033

7034

7035

7036

7037

7038

7039

7040

7041

7042

7043

7044

7045

7046

7047

7048

7049

7050

7051

7052

7053

7054

7055

7056

727597

length:

727662

length:

727726

length:

727790

length:

727855

length:

727921

length:

727985

length:

728049

length:

728115

length:

728178

CTTTCAATTCTATAGTAGATTAGC
40 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
39 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
39 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
40 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
41 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
39 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
39 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
41 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
38 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC

36 repeater length: 24

728239

length:

728305

length:

728370

length:

728436

length:

728500

length:

728563

CTTTCAATTCTATAGTAGATTAGC
41 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
40 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
41 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
39 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
38 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC

37 repeater length: 24

728625

length:

728688

length:

728752

length:

728816

length:

728879

length:

728942

length:

729006

length:

729070

length:

729133

length:

729199

length:

729264

length:

729328

length:

729397

length:

729463

length:

729527

length:

729590

length:

729655

length:

729719

length:

729783

CTTTCAATTCTATAGTAGATTAGC
38 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
39 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
39 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
38 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
38 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
39 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
39 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
38 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
41 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
40 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
39 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
44 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
41 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
39 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
38 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
40 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
39 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
39 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC

37 repeater length: 24

729845

CTTTCAATTCTATAGTAGATTAGC

AGAAAGATCTGAAAGGACCTGAACGAAATTGGGCAGAATT spacer
CATTTTTGCTATTTAGCCATCCCAGACCGCGAAGGACTT spacer
TAGATGAGATTGTTGACCGTTGGCGGTGGGGAATATACT spacer
TAAGTTTAGGGAAAGGTTTAAAAACGCCTAAAAAAGAGAG spacer
GATATGAATGGAGAATTACTCCATAATTTGATCCTAAAATC spacer
CATTCATGGGGAATTCCTCCATCTTCATCTTCACCACCA spacer
GGGTAATAATGGGCATAGGCATAGGGGTTGCTATCGGCT spacer
GATAAGCGATAAGCCCCGCGACTGCGAAGATGACAAAGAAG spacer
TGGTAGTACAACTGTTACAAATCCTATTGGCAGCTTTA spacer
CAGTTGATAAGTATCCATACATTCAAGCACGAGGAT spacer length:
CGGTGCTGCGGCCTTCTTCATACTTTTGTTGTTAGCGGTCA spacer
AACTTTTATAACTGATGATAATAGAGAATTCGTATTTTGT spacer
AGGGAGAGCTGTTAAAGGATCTTCAGCATCTCCGTGAAATA spacer
CACCCCAAAACAAATCCAAACCCATGGAAAAGGTAATGA spacer
TTGGGAGTATATAGTAGAAATACGGTGCATTGGGTAAA spacer
TGAGTTCTTTAACGGATTCATGTGGTGATTAAAAAAT spacer length:
ATATAGGTTGCCAAATGATTCTATAACAATTAGTATTC spacer
CATTTCTGCTTCTATGCAATAAGACCACTGCTCTGCTTT spacer
TTAAAGCACCGTTCAGGTCACTATGAAGCTTGTGTCCTC spacer
TGCTACCGTACGGAGTGGCGACCCGTACGGTAAAGAGC spacer
ACTTCAATTACGCTTTTGTCGCCATATGTTATCAGTCT spacer
CCAGGAATGTAAGAAGATTAGCAATTCGAAAAAAGAATT spacer
TTCACTATCAGCTTTATGTGATAATTTCAGTCCGATTTA spacer
TTGTCTCACCATCTAATTCTATTGCTTTCTCATAATCA spacer
AAAATAAAAATCATTTTACAATCCTTTCTATTTTATCAAGA spacer
AAATTAGAGCCATTAGTACGATTAATATTAGACGTAACTG spacer
TAATGTGTTAAATCCTCCCTGGATTTACTTTGTACATCT spacer
TTGGGTTATGTAAGTCGGGTCGAAGAAGAACAGCATAGAAGTAA spacer
AAAGACCTCTTCAGAGTGGCAAATGTACCTATCATTTTGGT spacer
ATGAGAACTCTATATTTGACCATCTCCACATAGAATAAA spacer
GGTCACGAAAAAATAAGAAAGAAATAGTAGAATTTGAA spacer
GGTTTGCAGACCCCGCCACTTACTCTCTGTCTTCTCCTCT spacer
CTGGTCTAAATAGTGGATTTTTAGGAGCGAAATCATTAA spacer
TTAGTAATTATCACAACAGTAAAGTCAGTGCCGAAGCTT spacer
TAAGTCAGAGAATCACAGCGGAACTTTATCAATTATT spacer length:

GGTAATGGAGTCGTAGGCGGATCAGTGCCCACTACAACAATATT spacer



7057

7058

7059

7060

7061

7062

7063

7064

7065

7066

7067

7068

7069

7070

7071

7072

7073

7074

7075

7076

7077

7078

7079

7080

7081

7082

7083

7084

7085

7086

7087

7088

7089

7090

7091

length:

729914

length:

729980
spacer
730051

length:

730115

length:

730178

length:

730248

length:

730314

length:

730377

length:

730441

length:

730508

length:

730573

length:

730636

length:

730701

length:

730767

44 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
41 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
length:
CTTTCAATTCTATAGTAGATTAGC
39 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
38 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
45 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
41 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
38 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
39 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
42 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
40 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
38 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
40 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
41 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC

36 repeater length: 24

730828

length:

730894

length:

730959

length:

731023

length:

731090

length:

731154

length:

731220

length:

731283

length:

731347

length:

731415

length:

731479

length:

731543

length:

731606

length:

731674

length:

731739

length:

731803

length:

731866

length:

731930

length:

731994

length:

732057

length:

732120

length:

CTTTCAATTCTATAGTAGATTAGC
41 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
40 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
39 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
42 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
39 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
41 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
38 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
39 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
43 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
39 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
39 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
38 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
43 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
40 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
39 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
38 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
39 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
39 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
38 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
38 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
38 repeater length: 24

ACGCGACGATATGGCAAACTTCTCCGCAACAGACTGCACAA spacer

CTGTCAGAAGAGGGATTTATGTTTATGAGCTTACAGAGAAGGGTCG

46 repeater length: 24

TCAAGGAATTCTACAATGTCATAATTTCTATATTTTTTA spacer

CCGGTATTTGGATTTATCGCATACACTAATTGTTCAAC spacer

AGAGCGATCTATCCAGTAGAGATTAACGAAAAATAATTTTTTTCA spacer

CTATACTGTAGGACGTTTTCTGAGTTACACGAGAGCTTTAG spacer
GTTGTCATGGATGACGAGCCAAGAAAATGCGATAATAG spacer
CACACTCACTTCGTTACGCATTAATTAGCTATTTAGCGA spacer
ATAATTTGGTTGCTAACGTTAATCATCAACAAAAGATTGTCA spacer
ATCGCAATGCTGGGAATTGGGTGGTGGCTAGGTTCTTCAT spacer
CTCCATAGGAATTAAATCTAGATTGTCCATGACATTGA spacer
ACAATTTCAGCATGCACTGCGGACGCTTATGTTTGTTATT spacer
TTTATATACCAATAGAAGAACGTGAACAGATACCGCCAGAT spacer
TTATAAAGAGAAATTTTTAGGTTAAGGGAGAAAATT spacer length:
CTGATCTTTCTTGAAATCTTCCCAATCAATGTTTACTCTAA spacer
CATAAATATGAGTAAGACATTAGAATACATCAAAAAAATG spacer
CTGAAACTACTGTCGTTTCTGTCGTTAGCGTCAACTAGA spacer
ATACGCCGAATTAGAGCTAATCACTGAGAAATACGGTATATC spacer
TTACTCTATAGCTAGTGTCATACTTTAAGGCAAGAAAAT spacer
TTTTGCATACTCTCCCCCTCTGTCTATTTAATTATTCGTTT spacer
ACGTCTATTTCTTCCTACCGGAGCAGATCGATAACTTT spacer
CTATTAAAAGCACAAATTCAGGAATATGTTTAAAAATTT spacer
AGATGTAGTTAGCCCACCTATTGGTGGAGGATAATTATTTTGT spacer
CGGCTGCAAAGTATCATATATTCAGTTTTTCGCACTATT spacer
TCAACTTTGTATCGTACCTTAACGGTGTGATTTATATCG spacer
TACGTTACAAAAACTGAATAAACACCCCAGTTTACAGA spacer
ACGACTTCAACCCCACCACCTAACGATAAACCATATTTCTTAG spacer
AAGTTTTTATTTTTTCTGATAATTTATTGAACGAAATGGA spacer
CACTGATAGGGATTGCCATTACTGTGATTATTGCACTAC spacer
TTTAAAGTCTAGCTTACCGTTGTCGAACTTCATAAAGA spacer
GCCTTTGCAGGAATTTCTAAAGGATAAGAATAAACAGGA spacer
AAGAAACTACAACACCACCGTCAATTTCGAAGTTCAAAC spacer
AAGAACAGAAAGGAAAACGATCTGAAAAGGAGAATAAT spacer
ATAAATTATCTTCAAGAAAGAGGAAAAAGTGATATACA spacer

TAGTCAATAAATGTCTGATTGTTGTTTTCCAACTCTAA spacer



7092

7093

7094

7095

7096

7097

7098

7099

7100

7101

7102

7103

7104

7105

7106

7107

7108

7109

7110

7111

7112

7113

7114

7115

7116

7117

7118

7119

7120

7121

7122

7123

7124

7125

7126

7127

7128

7129

732183
length:
732247
length:
732313
length:
732377
length:
732440
length:
732504
length:
732567

CTTTCAATTCTATAGTAGATTAGC
39 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
41 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
39 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
38 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
39 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC
38 repeater length: 24
CTTTCAATTCTATAGTAGATTAGC

crispr 2

736642 GCTAATCTACTATAGAATTGAAAG
length: 38 repeater length: 24
736705 GCTAATCTACTATAGAATTGAAAG
length: 39 repeater length: 24
736769 GCTAATCTACTATAGAATTGAAAG
length: 40 repeater length: 24
736834 GCTAATCTACTATAGAATTGAAAG
length: 43 repeater length: 24
736902 GCTAATCTACTATAGAATTGAAAG
length: 39 repeater length: 24
736966 GCTAATCTACTATAGAATTGAAAG
length: 41 repeater length: 24
737032 GCTAATCTACTATAGAATTGAAAG
length: 41 repeater length: 24
737098 GCTAATCTACTATAGAATTGAAAG
length: 39 repeater length: 24
737162 GCTAATCTACTATAGAATTGAAAG
length: 38 repeater length: 24
737225 GCTAATCTACTATAGAATTGAAAG
length: 39 repeater length: 24
737289 GCTAATCTACTATAGAATTGAAAG
36 repeater length: 24

737350 GCTAATCTACTATAGAATTGAAAG
length: 38 repeater length: 24
737413 GCTAATCTACTATAGAATTGAAAG
length: 40 repeater length: 24
737478 GCTAATCTACTATAGAATTGAAAG
length: 38 repeater length: 24
737541 GCTAATCTACTATAGAATTGAAAG
length: 42 repeater length: 24
737608 GCTAATCTACTATAGAATTGAAAG
length: 39 repeater length: 24
737672 GCTAATCTACTATAGAATTGAAAG
length: 41 repeater length: 24
737738 GCTAATCTACTATAGAATTGAAAG
37 repeater length: 24

737800 GCTAATCTACTATAGAATTGAAAG
length: 39 repeater length: 24
737864 GCTAATCTACTATAGAATTGAAAG
length: 39 repeater length: 24
737928 GCTAATCTACTATAGAATTGAAAG
36 repeater length: 24

737989 GCTAATCTACTATAGAATTGAAAG
36 repeater length: 24

738050 GCTAATCTACTATAGAATTGAAAG
length: 44 repeater length: 24
738119 GCTAATCTACTATAGAATTGAAAG
length: 41 repeater length: 24
738185 GCTAATCTACTATAGAATTGAAAG
length: 43 repeater length: 24
738253 GCTAATCTACTATAGAATTGAAAG
length: 38 repeater length: 24
738316 GCTAATCTACTATAGAATTGAAAG
length: 39 repeater length: 24
738380 GCTAATCTACTATAGAATTGAAAG

CATACCCGACACAAGAAAGTATGTTGAGGATTATGCCAA spacer
TTATTCTCAGCGACAAGGTCTTTGAAATAGTAAAATGGAAA spacer
CTAGATATAATATATTATATTTGGTCCATAGGAGGACCA spacer
TCTTTAAATCTCATTTCTTTCACCATTTATCTTTTCTC spacer
AAGAAAATAAAAAGATTGAAATTCTTAAAGCTTACAAGA spacer
TTGGAATATTTTTACAAGGTGTAGAATTAATTGGAATT spacer

TATGGCCTATGATTTTGACACACTTTCCTCAATTTTCC

ACACTGGGCGATAACGGGAACGACAGGGGCGGGAAAGA spacer
TTTATTTTTTCAAACTAATTCGCAAAAATTGAAAGTCGA spacer
TATAATTATCTTTAGTCTTCCATCCATGGTATTTCAGAAA spacer
TATAAATATGGTGTCAGTGACGAATTAAAAATAACATAACCAG spacer
TTACTTCTTAGTGTTTTTACGAAAGTGAAAGCATTATCG spacer
TCAATATATCTTCCAATGCTGTTTTTGATATAGTCGACAAC spacer
GAAATAGAAAAAAGCTTTAAGAATTAAATATCTCTTCTGCC spacer
AAAGAAGATCAAGATTTAAGATATGTAATGACCTTTGGA spacer
CAACTTTAACACCAATTTTTTGGTTAATGGCACATAAA spacer
TCATCTAAAACGTAGATATTGTATAATGGGGGCATTCTA spacer
ATATTGCTTTAATCCTCGACCTACTGTCCTTAGTTA spacer length:
CACTAATTATTGAACTAAGATGGGTTTTGTAAACTGTC spacer
AAAAAATAGATATTACTTTATGCTTTGTCTCCTAGAGCGA spacer
TATAATAAATATTATGTATATGGTTTGATTTACTTGTT spacer
ATGTTGATTATAGTTAACTGTCCATTTTGATAAATTTCTATT spacer
TTAATTTTATCATCACCCTATTTTCTCTTGCTAATAACT spacer
AATGTATACACTTGATAAATTGGAATTATAACTTTCAATCC spacer
GTCTCAAATATGTAGCTATTGCTGAACGTTATGAAAA spacer length:
TGACTGTTGATATAAGCCGTATCATTAATGCGTATAAGG spacer
TTATTATATACGATAATATCATAGCCAACGTCTTTCAAC spacer
CCACCTGGCGTGATATAGATATTCTTATATTCAAGC spacer length:
TTACTAAGAAATACTGAACCATACATATTATTTCTA spacer length:
ATTATAGAGATATGGACTCTCACAAACAAAAGAACTGTAAACTG spacer
ATATTGATTGATTAAAATAGCGTTGTTTAGATAGTTGTTAA spacer
GTTATCGTACTTAATTAATATGTTGAATGGTAACGTTATGTCT spacer
TCATACACCTTGTGATTAATTTTGTTTGACTTTAACGC spacer
AAGTTTATTACCATTTTTGCTGAAAACGAGGATGAGGCA spacer

TTAACACTAGAATTTTAACGTCTTCGTCACCGATATGATATTCC spacer



7130

7131

7132

7133

7134

7135

7136

7137

7138

7139

7140

7141

7142

7143

7144

7145

7146

7147

7148

7149

7150

7151

7152

7153

7154

7155

7156

7157

7158

7159

7160

7161

7162

7163

7164

length: 44 repeater length: 24
738449 GCTAATCTACTATAGAATTGAAAG
length: 43 repeater length: 24
738517 GCTAATCTACTATAGAATTGAAAG
length: 42 repeater length: 24
738584 GCTAATCTACTATAGAATTGAAAG
length: 40 repeater length: 24
738649 GCTAATCTACTATAGAATTGAAAG
37 repeater length: 24

738711 GCTAATCTACTATAGAATTGAAAG
spacer length:
738782 GCTAATCTACTATAGAATTGAAAG
length: 41 repeater length: 24
738848 GCTAATCTACTATAGAATTGAAAG
length: 40 repeater length: 24
738913 GCTAATCTACTATAGAATTGAAAG
length: 41 repeater length: 24
738979 GCTAATCTACTATAGAATTGAAAG
length: 44 repeater length: 24
739048 GCTAATCTACTATAGAATTGAAAG
length: 38 repeater length: 24
739111 GCTAATCTACTATAGAATTGAAAG
length: 41 repeater length: 24
739177 GCTAATCTACTATAGAATTGAAAG
length: 40 repeater length: 24
739242 GCTAATCTACTATAGAATTGAAAG
length: 40 repeater length: 24
739307 GCTAATCTACTATAGAATTGAAAG
length: 38 repeater length: 24
739370 GCTAATCTACTATAGAATTGAAAG
length: 42 repeater length: 24
739437 GCTAATCTACTATAGAATTGAAAG
length: 38 repeater length: 24
739500 GCTAATCTACTATAGAATTGAAAG
37 repeater length: 24

739562 GCTAATCTACTATAGAATTGAAAG
length: 38 repeater length: 24
739625 GCTAATCTACTATAGAATTGAAAG
length: 38 repeater length: 24
739688 GCTAATCTACTATAGAATTGAAAG
37 repeater length: 24

739750 GCTAATCTACTATAGAATTGAAAG
length: 39 repeater length: 24
739814 GCTAATCTACTATAGAATTGAAAG
length: 40 repeater length: 24
739879 GCTAATCTACTATAGAATTGAAAG
length: 39 repeater length: 24
739943 GCTAATCTACTATAGAATTGAAAG
length: 39 repeater length: 24
740007 GCTAATCTACTATAGAATTGAAAG
length: 38 repeater length: 24
740070 GCTAATCTACTATAGAATTGAAAG
36 repeater length: 24

740131 GCTAATCTACTATAGAATTGAAAG
length: 42 repeater length: 24
740198 GCTAATCTACTATAGAATTGAAAG
length: 43 repeater length: 24
740266 GCTAATCTACTATAGAATTGAAAG
length: 42 repeater length: 24
740333 GCTAATCTACTATAGAATTGAAAG
length: 39 repeater length: 24
740397 GCTAATCTACTATAGAATTGAAAG
length: 41 repeater length: 24
740463 GCTAATCTACTATAGAATTGAAAG
length: 38 repeater length: 24
740526 GCTAATCTACTATAGAATTGAAAG
length: 40 repeater length: 24
740591 GCTAATCTACTATAGAATTGAAAG
length: 43 repeater length: 24
740659 GCTAATCTACTATAGAATTGAAAG
length: 39 repeater length: 24

CTTGTTCTTGTACTAGTTGGTCTGGCACCTCGACTATAACTTT spacer
TCATCAGAGACCCCATCCTTAACTTTCTCATCGCCTTGGAAG spacer
TCTATTCTTCCAATACCTCTCTAATTCTCTAAATTCCTCC spacer
AGTTCATAGAGCCCTATGGGAATCCCTACTAATCCCG spacer length:

TTTGTGCTATATATAATGTAAGCTTCTGATGAATTGAAAAATATCT

46 repeater length: 24

TTTTTCAGCGTCAGGCCAGACAGAAGCGATAGTTCTATTCC spacer
TTCTCTATTCCAGCCATCTCAACAACTCCTCCTCTTTAAC spacer
GTTTCACTAGACCGTGACTGTCGTTTAGCTCCAGCGGACTC spacer
AAAAATATTTATAGAGAGAGATGAGTGAAAGTATATGGCAATAG spacer
TTTTTCAATATAAAACTACATTCCTGCCATGAACCATC spacer
GAGAAAGATACGTGTTATCTATTCGTAGAGCTTCTTATTCC spacer
TCGTTTTTTAGGGAAGAGTTTGGCGAGTGTGCAGCTTATT spacer
TCGCTATTATTGTCAAAGAAATAATATACTTTTATCTCCT spacer
TTTTTATCAACAATAACCTGAAATTCCTCGAATCTAAA spacer
CTCAATATTTTCAACCGACTGGAATAATATAATAAATCTGAA spacer
TCATTTCCTAAGATCCCTTACATTTTCCAAGTAAGAGA spacer
TTAGGAGTCGTAGCACAGGGAGCTGTACAGTCACAGA spacer length:
ACTATATACTCATAATCTCCTATTATTTGCCTCTCGGC spacer
TAAGTGTTACGATCTTTTTTACCGACCCTTTTTCTGAT spacer
ATTCTGTTCTTTGAGAACGGGTATGAGACTATCTTTA spacer length:
AATATAATTCTTGTAAGCCTAACACAATTTTTCTAACTT spacer
ATTCTGTTGTAATAGTTCTTGTAATTCTTGTAATGTTAAC spacer
TCACTCTATTAGGCTATTGTTGTTTGTGCTTCTTCCCTG spacer
AAAATGTTAAACATTCTAAGATCTTGAAAATCTGTTCTT spacer
TCTTCTTAGTTACTTTGTTTACGAAATCAATTGCATCC spacer
ATTTTGGGTTGAAAAATAATTATATAATTAATAACT spacer length:
GGCTGGATAAACTGCACGTGCACCGGTGTTTGGCTAGCGGGC spacer
GCGGGAATTGGTGTGGAAACTCTATCACAATCCACCTTCTCCA spacer
ATGGAATTCTTTCTATATACGCGACCTTTAGGATAACTATAA spacer
GCTAGCTGCGAAATTTGTATCGTTAGCTCGTAAGGCAGA spacer
CATTGACCTTAAACGTTACAACTCTCACGGGATCACCTCAT spacer
TTATTTTATCAGTAGGTACACCTCTGACTATTTTTAAT spacer
ACACTGTATGTTATGATATGAAAACCTGGAAGGAACTCGA spacer
TTTTGATTTATTTATACTGTTTATTAACCTTAAGATTTTTTTC spacer

AGGAATGTAAAATGTACCGCCCTAGGAAACACGAAACTC spacer



7165

7166

7167

7168

7169

7170

7171

7172

7173

7174

7175

7176

7177

7178

7179

7180

7181

7182

7183

7184

7185

7186

7187

7188

7189

7190

7191

7192

7193

7194

7195

7196

7197

7198

7199
7200

7201

7202

740723 GCTAATCTACTATAGAATTGAAAG
length: 43 repeater length: 24
740791 GCTAATCTACTATAGAATTGAAAG
36 repeater length: 24

740852 GCTAATCTACTATAGAATTGAAAG
length: 40 repeater length: 24
740917 GCTAATCTACTATAGAATTGAAAG
length: 42 repeater length: 24
740984 GCTAATCTACTATAGAATTGAAAG
length: 39 repeater length: 24
741048 GCTAATCTACTATAGAATTGAAAG
length: 41 repeater length: 24
741114 GCTAATCTACTATAGAATTGAAAG
37 repeater length: 24

741176 GCTAATCTACTATAGAATTGAAAG
length: 40 repeater length: 24
741241 GCTAATCTACTATAGAATTGAAAG
length: 38 repeater length: 24
741304 GCTAATCTACTATAGAATTGAAAG
length: 39 repeater length: 24
741368 GCTAATCTACTATAGAATTGAAAG
length: 42 repeater length: 24
741435 GCTAATCTACTATAGAATTGAAAG
length: 42 repeater length: 24
741502 GCTAATCTACTATAGAATTGAAAG
length: 41 repeater length: 24
741568 GCTAATCTACTATAGAATTGAAAG
length: 40 repeater length: 24
741633 GCTAATCTACTATAGAATTGAAAG
length: 38 repeater length: 24
741696 GCTAATCTACTATAGAATTGAAAG
length: 38 repeater length: 24
741759 GCTAATCTACTATAGAATTGAAAG
length: 38 repeater length: 24
741822 GCTAATCTACTATAGAATTGAAAG
36 repeater length: 24

741883 GCTAATCTACTATAGAATTGAAAG
length: 39 repeater length: 24
741947 GCTAATCTACTATAGAATTGAAAG
length: 39 repeater length: 24
742011 GCTAATCTACTATAGAATTGAAAG
length: 40 repeater length: 24
742076 GCTAATCTACTATAGAATTGAAAG
length: 38 repeater length: 24
742139 GCTAATCTACTATAGAATTGAAAG

spacer length:
742212 GCTAATCTACTATAGAATTGAAAG
length: 44 repeater length: 24

742281
length:
742346
length:
742412
length:
742475
length:
742541
length:
742606

GCTAATCTACTATAGAATTGAAAG
40 repeater length: 24
GCTAATCTACTATAGAATTGAAAG
41 repeater length: 24
GCTAATCTACTATAGAATTGAAAG
38 repeater length: 24
GCTAATCTACTATAGAATTGAAAG
41 repeater length: 24
GCTAATCTACTATAGAATTGAAAG
40 repeater length: 24
GCTAATCTACTATAGAATTGAAAG

TCGGAAGAGATAGTTAATTCAATAGTTGTTTTTTCAGTCTTGG spacer
AACGGTAAAAACGCGTAAAACAACCTATTTTGGGTT spacer length:
TTCTGCACTACTCCTAACCTTAGTTAATACGACACCTATT spacer
AATTTAATTTCCAAAATTACAATTCCTAATGGAATAGCGGGA spacer
TTAATTTCAACAAAGAAAGAGCCGAATTACTTAACGATC spacer
TATACTGGAATGAACCCAATACTAACTTCTACATATGCACA spacer
GCAGGGTTCGTAGATACTTAAAAGAGCTGTACGGGGA spacer length:
TCCTCTGATGTTGGTGCTAGTTTTACTATCAGCGATGGCA spacer
AATTTGCATCTTTATATAGAGAGTACAAGTTCTTTATC spacer
TTTCCAGAACACGAATCTCGTCTTTTAGTTTATTTAATT spacer
TAAATTGTATACATTTCACCTGCTAATTTATATATAACAACA spacer
ATTACTGGATCTTTGAGTCCTATTATTCCTATTACTTTGTTA spacer
ATGATCATACATCATGTCATAACTTTTCATGAGTTTCTACG spacer
TTAGCAATAATTACGCCCGAGATCATAGGACTGGCTTATG spacer
TCTGTTACGCCGAGTGCCGGTAACACTTGAGCCATTTG spacer
CAGTTAATGTCGTTAAGTTCTAGGTTTAGCAAAAGTCG spacer
TATATTAAGGAGATTCCTAATTCTGAATGCTAACTCTT spacer
GGTCTAGCCGTAATTAATGGGAAAAATTGATATGAC spacer length:
TTTGTAAATTGTATTATATATCCATTCATATCTACAGAT spacer
GCTCCACCGCCTTTTACCATTCCCTGAATATGATAATAG spacer
CTTTCTTTCTGCTTTTCGTACTAGGTTTTTCTTCTTTTTC spacer
AAAGTTTCACCGAGTGGTCTATGGTTATTAATAAAATA spacer

GAGTAAAATCCTAACTTTGAAAGGTAGGCGTCTAAAAAATTGTTGTCC

48 repeater length: 24

AAAAAAGACTTAATAGTTACAGCAAAAATGGTCAAAAAAATACA spacer
ATACTTTTTAACGTTTTCATTTATCATGTTTCTATCACTA spacer
CTCCTTTTTCTCCTATAGTAGGAATAGATAAACAACTTCGC spacer
TTCGTACTGTCCTCTCAGCAAAGCCCTATATTTTTTCG spacer
AAAGGAACACCAATTCCTATTCCTACAGCTGCAGCTGTGCC spacer
TTATTGAATAAAACAGAGTACAAAATATTTAGTGGTGATA spacer

ATGGCCTATGATTTTGACACACTTTCCTCAATTTTCCTTT

GCA 000189575.1 ASM18957vl genomic.fna (findCrispr) :

START REPEAT
SPACER

crispr 1

355293 TTCAATTCTATAGTAGATTAGC TGAGGGCAAAAATTCTTAGAGATGTTATCGACGACTTGGCGC spacer

length: 42 repeater length: 22

355358 TTCAATTCTATAGTAGATTAGC CACTTTCTTTCGCCTCGTCAAGTATAGGTGAAACATCAGAC spacer

length: 41 repeater length: 22

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

7239

7240

7241

7242

7243

7244

7245

7246

7247

7248

7249

7250

7251

7252

7253

7254

7255

7256

7257

7258

7259

7260

7261

7262

7263

7264

7265

7266

7267

7268

7269

7270

7271

7272

7273

357816

TTCAATTCTATAGTAGATTAGC TTGTCGACTACTGAAGATAAGGATATCTCTATATGAATC spacer length:

39 repeater length: 22

357878

length:

357947

length:

358014

length:

358083

length:

358150

length:

358215

length:

358279

length:

358344

length:

358411

length:

358475

length:

358543

length:

358610

length:

358676

length:

358740

length:

358804

length:

358867

length:

358933

length:

359000

length:

359065

length:

359129

length:

359194

length:

359258

length:

359323

length:

359388

length:

359452

length:

359516

length:

359583

length:

359647

TTCAATTCTATAGTAGATTAGC TCAAAGTTTACGCGAATAGACCCGGACACCGTGGTATCATAACAAC spacer
46 repeater length: 22

TTCAATTCTATAGTAGATTAGC GAAGCTGAGGCATTAGAAGCAGAAAGAAGGGGAAGAGTATGACT spacer
44 repeater length: 22

TTCAATTCTATAGTAGATTAGC ACAGGGAATTCGCAATACTCTAGTACGTACACACAAATAGCTAACC spacer
46 repeater length: 22

TTCAATTCTATAGTAGATTAGC GGAGCTGCTTCTAAATTATTTATAGCGAAATCTATATGTACGGC spacer
44 repeater length: 22

TTCAATTCTATAGTAGATTAGC TCAAATGGTCTAATTTTTGATGAAATTCAAACTTGGAAAGAC spacer
42 repeater length: 22

TTCAATTCTATAGTAGATTAGC CTTTGGGGATCCGTTACATTAATCCCACCGTTTAGTATCTC spacer
41 repeater length: 22

TTCAATTCTATAGTAGATTAGC ACTACTATCCCTTCTACTCTACAAGAAGGGGTTGAGAGATGC spacer
42 repeater length: 22

TTCAATTCTATAGTAGATTAGC GTTAGGGCATGTTCATCAATGTTTGGGCATGAAAATGTAATAAC spacer
44 repeater length: 22

TTCAATTCTATAGTAGATTAGC GAGAAGGAGCGGAAATATTTACGCGAATTGTGGAATGAGGC spacer
41 repeater length: 22

TTCAATTCTATAGTAGATTAGC AGGATCATCCCGTTCCTTCTGGTGACGGTGGTCTATAAGTTTAAC spacer
45 repeater length: 22

TTCAATTCTATAGTAGATTAGC GAATTCCATGTCTTGCTAATTGTACATGATAATTTACAATTTTC spacer
44 repeater length: 22

TTCAATTCTATAGTAGATTAGC CGAGTGAATCTATAACGGGTAGTGGAAACACATTAGTAAACGC spacer
43 repeater length: 22

TTCAATTCTATAGTAGATTAGC TACCAAACACCTCCCTAACCTGACTCTTTGTCAACGTCAGC spacer
41 repeater length: 22

TTCAATTCTATAGTAGATTAGC TCTGCATTTTTCACGATTTCACGTAAATCTTTTCCATCTAC spacer
41 repeater length: 22

TTCAATTCTATAGTAGATTAGC TTCAATTATTGCTTCACCATAACTGCCATCATCACTAGTC spacer
40 repeater length: 22

TTCAATTCTATAGTAGATTAGC TTTATCGAAAGATTTAAATATCTAATTTGCGTACAAGATAATC spacer
43 repeater length: 22

TTCAATTCTATAGTAGATTAGC AAAAATATAACGACAGATTGACGGAAATCGAGAAAGACCCGTTC spacer
44 repeater length: 22

TTCAATTCTATAGTAGATTAGC TTGAGAAAAAAGGGATAATCAAGAGTGAGGGGGATGGAACAC spacer
42 repeater length: 22

TTCAATTCTATAGTAGATTAGC ACCGGTTCTTCTTCATGTAAGTATCTATAGCGTTAGTCTGC spacer
41 repeater length: 22

TTCAATTCTATAGTAGATTAGC ATCAAGAGACCAAGAAAATACTAGACAGTCTTTACGATAAGC spacer
42 repeater length: 22

TTCAATTCTATAGTAGATTAGC AATGCAGTGGCGGAATCTAAGGATTATTCAATAGATGATAC spacer
41 repeater length: 22

TTCAATTCTATAGTAGATTAGC ATAGAAGATATTGGAACAATAACTTCAGATAATTTTATAGAC spacer
42 repeater length: 22

TTCAATTCTATAGTAGATTAGC ATTATTCTAGTTCCTAACAATGTTCCTTCCAATTTCACGACT spacer
42 repeater length: 22

TTCAATTCTATAGTAGATTAGC AGAACCTCCTACTTGTGACTCTTTCTAACATGTCAAAAGAC spacer
41 repeater length: 22

TTCAATTCTATAGTAGATTAGC TTGTCTTGTGGGCATCTTAACTCTACTACGCCGTTTTGATC spacer
41 repeater length: 22

TTCAATTCTATAGTAGATTAGC ACGGGTACTAAGGATAGGATAATGATTAACGAAAAGAAGTTGAC spacer
44 repeater length: 22

TTCAATTCTATAGTAGATTAGC ACAGACGCTATAAGAAGAAGAATAGAAGAATTGCTGAAGTC spacer
41 repeater length: 22

TTCAATTCTATAGTAGATTAGC AATTCCGCGGATCAATCTTTACAGAAATGGTACAACTC spacer length:

38 repeater length: 22

359708

length:

359774

length:

359838

length:

359905

length:

359972

length:

360035

length:

360101

TTCAATTCTATAGTAGATTAGC ATAAATATCAAATGTTTGCGTATTTCAGGATAATGAGGCTTAC spacer
43 repeater length: 22

TTCAATTCTATAGTAGATTAGC GGATAATTCTTCAGAATTTAAGTAACTATGTAGTTTATATC spacer
41 repeater length: 22

TTCAATTCTATAGTAGATTAGC TCAATTCCTCCGCGAATTCTTTTGGAAAAACAAAAGAGATTAGC spacer
44 repeater length: 22

TTCAATTCTATAGTAGATTAGC AGTGACACATATCGAAATGTCACACTATGGTTGAAAATGTTCCC spacer
44 repeater length: 22

TTCAATTCTATAGTAGATTAGC ATGGGGACCAGTCACGCTGATACCACCATTTTCAATTCTC spacer
40 repeater length: 22

TTCAATTCTATAGTAGATTAGC CGGTGTATATGAACAATCCTGGACCAGCGTAACCGTTATACGC spacer
43 repeater length: 22

TTCAATTCTATAGTAGATTAGC TATTAGTTAACACAAAACCTAATTTTTCTATTTCTCTCACC spacer



7274

7275

7276

7277

7278

7279

7280

7281

7282

7283

7284

7285

7286

7287

7288

7289

7290

7291

7292

7293

7294

7295

7296

7297

7298

7299

7300

7301

7302

7303

7304

7305

7306

7307

7308

7309

7310

length:
360165
length:
360235
length:
360303
length:
360368
length:
360436
length:
360501
length:
360570
length:
360635
length:
360700
length:
360764
length:
360830
length:
360895
length:
360960

41 repeater length: 22

TTCAATTCTATAGTAGATTAGC AGTATGTAGTGGAATACATCAAAGATAGCATAGGTGATTTAGCAGAC spacer
47 repeater length: 22

TTCAATTCTATAGTAGATTAGC AGAAAATAAAAGAATTAAATCAGTACCCGTGTTTAGTAATTGTAC spacer
45 repeater length: 22

TTCAATTCTATAGTAGATTAGC CTGAGTATTGTATTTCATCATAGAATGGCGGGTCAGTGAAAC spacer
42 repeater length: 22

TTCAATTCTATAGTAGATTAGC GAAAAACTAAAGAAGAAAGATCTCGTTACTTTCAATATTATTGAC spacer
45 repeater length: 22

TTCAATTCTATAGTAGATTAGC TCACCCGTTTATGGGGTAGGTAATACCGGGTTTTCCTCAATC spacer
42 repeater length: 22

TTCAATTCTATAGTAGATTAGC TTGCCCCTCATATTTTGTTTAAACGAAAAAAATATAAAAGCTTTTC spacer
46 repeater length: 22

TTCAATTCTATAGTAGATTAGC CTTTGGAGGTGGAGGTGGCGAAGTCCAAGAGATATCTGGAAC spacer
42 repeater length: 22

TTCAATTCTATAGTAGATTAGC CAAGAGGCCGTGATCGAGAGGGCGTTAGAATCTCTAAAGCGC spacer
42 repeater length: 22

TTCAATTCTATAGTAGATTAGC TACCATATTATAATGAAATAAAATTTATTTCTAAAATTACC spacer
41 repeater length: 22

TTCAATTCTATAGTAGATTAGC TATGGCCCCTCAATTAACTAGTACTTATGCACAATATGATAAC spacer
43 repeater length: 22

TTCAATTCTATAGTAGATTAGC AATTGAAGGTTCCAATTTTCCTCACTTCAAATATTTTAAAAC spacer
42 repeater length: 22

TTCAATTCTATAGTAGATTAGC ACGATATCGCTGAGATTGTCAGGATCCACGTTGAAAGAGTAC spacer
42 repeater length: 22

TTCAATTCTATAGTAGATTAGC CCAATACCCCCATCAAAAAATGTATGTTGACTTGAACTC spacer length:

39 repeater length: 22

361022
length:
361085
spacer
361157
length:
361222
length:
361286
length:
361351
length:
361417
length:
361486
length:
361549
length:
361615
length:
361679

TTCAATTCTATAGTAGATTAGC TTCAAAATTAAATGTTAAAGATAAAACTGTGACAATAATC spacer
40 repeater length: 22

TTCAATTCTATAGTAGATTAGC GAGGACCAGCTATGGTCCTCTATAGGTGGACCATCTCAGGACCAGCTAC
length: 49 repeater length: 22

TTCAATTCTATAGTAGATTAGC ATAGCGACACTGGCTATCGGATGGTGGCTAGGGTCTACATTC spacer
42 repeater length: 22

TTCAATTCTATAGTAGATTAGC TCGGAGAACTGGGTAGGTTTTTGGAGAACATAACCGATGAC spacer
41 repeater length: 22

TTCAATTCTATAGTAGATTAGC ATGGAGAGGGCAAAAAGTCAACTGTCTAACCCCGGGTGGGTC spacer
42 repeater length: 22

TTCAATTCTATAGTAGATTAGC GCCAGCGCCACCCGTATAAGCAAATGTCATATTAGCATAAATC spacer
43 repeater length: 22

TTCAATTCTATAGTAGATTAGC TCGCTATACCGGTATTGATAAATAATGCCTTAGTCTTCTCAGGATC spacer
46 repeater length: 22

TTCAATTCTATAGTAGATTAGC CGTAACTTTACAATAAAAATAAAAAGGAGGTATTGTAAGC spacer
40 repeater length: 22

TTCAATTCTATAGTAGATTAGC CCCTGCAAAGCCACCGGGCATTCCAGCCGGTAGTATGGGTGGC spacer
43 repeater length: 22

TTCAATTCTATAGTAGATTAGC TTACTTTAATGGGAAAAACGAGTAGAAAAATTTAAATACTC spacer
41 repeater length: 22

TTCAATTCTATAGTAGATTAGC ACGGTCGCTCAAAAGGCGACCGTGATAAAAGTCAAGTTC spacer length:

39 repeater length: 22

361741
length:
361805

crispr
365879
length:
365946
length:
366011
length:
366075
length:
366140
length:
366203
length:
366268
length:
366338

TTCAATTCTATAGTAGATTAGC AGTCCTCCGAGATATTGAAAGCCTTAAGATATTGATAGTAC spacer
41 repeater length: 22
TTCAATTCTATAGTAGATTAGC AAAAACTTCTTAATTGCTTCTCTTTGTTTTTCGCCTGTAAC

2
CTAATCTACTATAGAATTGAAAG ACAACGTTGATCCAATTAATCTTGTTCGCTGCAGGAGTCGGTG spacer
43 repeater length: 23
CTAATCTACTATAGAATTGAAAG TTAAATTTAATTTTAAATTCATAACCGTTAGCGTCACCATT spacer
41 repeater length: 23
CTAATCTACTATAGAATTGAAAG TTTGCACTCACCGTTACGCTAGTAGTGTCATTAATAGAAT spacer
40 repeater length: 23
CTAATCTACTATAGAATTGAAAG TTTTCGATTTTTTCTCGCTCTCGCGAGAACTTTTTCAATCA spacer
41 repeater length: 23
CTAATCTACTATAGAATTGAAAG ATTAGCCCGTGAAGGATTCACAGTTCAACAGATAGCATT spacer
39 repeater length: 23
CTAATCTACTATAGAATTGAAAG ACTCAGTGCCTGCTCCTCCAAACGCTTCCGTGCCGTAATAT spacer
41 repeater length: 23
CTAATCTACTATAGAATTGAAAG AGAACTTAAAAAAATGAAGAGATAAAAAGATAAATATGTCATAACT spacer
46 repeater length: 23
CTAATCTACTATAGAATTGAAAG ATCACGCCTTCCTCTACTTCAAGAGTAAGGAAGTCAGG spacer length:

38 repeater length: 23



7311

7312

7313

7314

7315

7316

7317

7318

7319

7320

7321

7322

7323

7324

7325

7326

7327

7328

7329

7330

7331

7332

7333

7334

7335

7336

7337

7338

7339

7340

7341

7342

7343

7344

7345

7346

366400

CTAATCTACTATAGAATTGAAAG

36 repeater length: 23

366460

length:

366526

length:

366590

length:

366655

length:

366719

length:

366785

CTAATCTACTATAGAATTGAAAG
42 repeater length: 23
CTAATCTACTATAGAATTGAAAG
40 repeater length: 23
CTAATCTACTATAGAATTGAAAG
41 repeater length: 23
CTAATCTACTATAGAATTGAAAG
40 repeater length: 23
CTAATCTACTATAGAATTGAAAG
42 repeater length: 23
CTAATCTACTATAGAATTGAAAG

38 repeater length: 23

366847

length:

366911

length:

366976

length:

367040

length:

367106

length:

367169

length:

367238

length:

367304

length:

367371

length:

367439

length:

367505

length:

367570

length:

367636

length:

367704

length:

367769

length:

367833

length:

367899

length:

367962

length:

368028

length:

368094

length:

368158

length:

368221

length:

368284

CTAATCTACTATAGAATTGAAAG
40 repeater length: 23
CTAATCTACTATAGAATTGAAAG
41 repeater length: 23
CTAATCTACTATAGAATTGAAAG
40 repeater length: 23
CTAATCTACTATAGAATTGAAAG
42 repeater length: 23
CTAATCTACTATAGAATTGAAAG
39 repeater length: 23
CTAATCTACTATAGAATTGAAAG
45 repeater length: 23
CTAATCTACTATAGAATTGAAAG
42 repeater length: 23
CTAATCTACTATAGAATTGAAAG
43 repeater length: 23
CTAATCTACTATAGAATTGAAAG
44 repeater length: 23
CTAATCTACTATAGAATTGAAAG
42 repeater length: 23
CTAATCTACTATAGAATTGAAAG
41 repeater length: 23
CTAATCTACTATAGAATTGAAAG
42 repeater length: 23
CTAATCTACTATAGAATTGAAAG
44 repeater length: 23
CTAATCTACTATAGAATTGAAAG
41 repeater length: 23
CTAATCTACTATAGAATTGAAAG
40 repeater length: 23
CTAATCTACTATAGAATTGAAAG
42 repeater length: 23
CTAATCTACTATAGAATTGAAAG
39 repeater length: 23
CTAATCTACTATAGAATTGAAAG
42 repeater length: 23
CTAATCTACTATAGAATTGAAAG
42 repeater length: 23
CTAATCTACTATAGAATTGAAAG
40 repeater length: 23
CTAATCTACTATAGAATTGAAAG
39 repeater length: 23
CTAATCTACTATAGAATTGAAAG
39 repeater length: 23
CTAATCTACTATAGAATTGAAAG

38 repeater length: 23

368346

length:

368411

length:

368475

length:

368538

length:

368603

length:

368668

CTAATCTACTATAGAATTGAAAG
41 repeater length: 23
CTAATCTACTATAGAATTGAAAG
40 repeater length: 23
CTAATCTACTATAGAATTGAAAG
39 repeater length: 23
CTAATCTACTATAGAATTGAAAG
41 repeater length: 23
CTAATCTACTATAGAATTGAAAG
41 repeater length: 23
CTAATCTACTATAGAATTGAAAG

GTTGTTAGGGAAAGCGCTTAGATACGATACGTTAGA spacer length:
AACATTTACAAACATAGTCATTACTCCAGAGTTTAACTGTGC spacer
TTAGGCGTTAACCACACCCAACCGATAATTTCGTAATCAT spacer
TTTAATTCAAAACTTCCGCCTCTACTAGTTAGTAAATATAA spacer
GTAAAACCATTTTGAAATTTTGCAATTACCAAATCATCTT spacer
TGTCTTCAAGAAGGTGCCTAAGCACCTTCTTTTTGGGGTCTT spacer
GATTAGGTATGAATTTATTGGTTACTATTAGATCTCCT spacer length:
AGTGCTGTCATCAAATGAAAAAAGAAGACTGACTTTATAA spacer
CATTTTGATATCTTTCCACACGAATTAGATCAGCTAGCTAA spacer
AACGAGATTGAGAAAATCGTTACTGACACAAAGCTAAGAG spacer
TTTCCGCTAAAATTTTTTAATATATAAATGTTTTTACGCCGT spacer
TCAGTCCCGCTAGAAACAATTACATAGTCCATAGCTCCA spacer
TTTAAAGCCAAATTCATGATATTACCAAATTGACTGAAATATTAT spacer
TTTTCTATCACTATTATATATTATATATTATGACAAATTTAT spacer
ATCAGTCGAGGGACGGTAAATATCACAAGGCCTATGAAATCCT spacer
CATTCAGTGTATATAGTTCCTAGTTTTCGATTCCCTATGCATAT spacer
CCTCTCTGTAAACGTAAATACTTATCAATCGATAGTTGTCTT spacer
ATCATGAGAAAAATAGTCGATACTCTCCCCCACTTAAGGAG spacer
GAAACATTTAGTAAAATAAATCCAAATGCACTTCTATTAATT spacer
TGAGACTTTACTACTGGAAACTCATAAATTCTGCCCTTGAAGTA spacer
GCTTTTCGAATATCATAGTCTGGCAAGTTTGTCGGTTCACC spacer
CAAACTCAAACAAAAAGTGAAAGCGAATATGATTTTTTAG spacer
TCCAGTACGTTATGTAAGATGAACCGGCACCGTCACCTACGA spacer
TTTTTATATCAAAGTTATAGATATAATCGCGGGCCATAT spacer
TAAGAATTTCATCTGCTTCGTGCTGAACATTAACTCATATTT spacer
TTTATTCATGTCAAATTAGGCTAGAGACCCCACTCCTTGAGG spacer
CTTAATGTCGGTGGTACAATACCGCCAAAGGCTATAGTGT spacer
GCTAAAAAACAGCTGTTCAAAGTGTGTGAGACCATCACT spacer
AATTCTATAAATTCTACACTTTCTACTGGAATTGAAAAT spacer
TCAGCTGGACGTAAAAAAGATGCTGCTATGTCTATACC spacer length:
AATTAGAATAATCAGTTACATCGTAATTGTCAAAATCGACG spacer
TCTAAGCTCGTTTACTGAATAATGTGTGACTATGCTTAGA spacer
TATGCCGTCCCGACGTTAGTCCCTTGCTGTCCTAAATTA spacer
GAATAGGCTATTGTTGCTTATGCTTCTTCCCTGAAGTAATA spacer
GTAAAACTAATGGGAAGGCCAGGGGTTGCGTAAATTTCCAC spacer

TATTATTTTTTCTACTCGTGCTGTTGGTACATTCTCGTTT spacer



7347

7348

7349

7350

7351

7352

7353

7354

7355

7356

7357

7358

7359

7360

7361

7362

7363

7364

7365

7366

7367

7368

7369

7370

7371

7372

7373

7374

7375

7376

7377

7378

7379

7380

7381

length:
368732
length:
368797
length:
368861
length:
368928
length:
368994
length:
369061
length:
369127
length:
369192
length:
369256

40 repeater length: 23
CTAATCTACTATAGAATTGAAAG
41 repeater length: 23
CTAATCTACTATAGAATTGAAAG
40 repeater length: 23
CTAATCTACTATAGAATTGAAAG
43 repeater length: 23
CTAATCTACTATAGAATTGAAAG
42 repeater length: 23
CTAATCTACTATAGAATTGAAAG
43 repeater length: 23
CTAATCTACTATAGAATTGAAAG
42 repeater length: 23
CTAATCTACTATAGAATTGAAAG
41 repeater length: 23
CTAATCTACTATAGAATTGAAAG
40 repeater length: 23
CTAATCTACTATAGAATTGAAAG
length: 39 repeater length: 23
369319 CTAATCTACTATAGAATTGAAAG
38 repeater length: 23
369381 CTAATCTACTATAGAATTGAAAG
length: 42 repeater length: 23
369447 CTAATCTACTATAGAATTGAAAG
length: 43 repeater length: 23
369514 CTAATCTACTATAGAATTGAAAG
37 repeater length: 23
369575 CTAATCTACTATAGAATTGAAAG
length: 43 repeater length: 23
369642 CTAATCTACTATAGAATTGAAAG
length: 40 repeater length: 23
369706 CTAATCTACTATAGAATTGAAAG
38 repeater length: 23
369768 CTAATCTACTATAGAATTGAAAG
length: 39 repeater length: 23
369831 CTAATCTACTATAGAATTGAAAG
38 repeater length: 23
369893 CTAATCTACTATAGAATTGAAAG
length: 40 repeater length: 23
369957 CTAATCTACTATAGAATTGAAAG
length: 40 repeater length: 23
370021 CTAATCTACTATAGAATTGAAAG
length: 39 repeater length: 23
370084 CTAATCTACTATAGAATTGAAAG
length: 39 repeater length: 23
370147 CTAATCTACTATAGAATTGAAAG
length: 42 repeater length: 23
370213 CTAATCTACTATAGAATTGAAAG
length: 44 repeater length: 23
370281 CTAATCTACTATAGAATTGAAAG
length: 41 repeater length: 23
370346 CTAATCTACTATAGAATTGAAAG
length: 40 repeater length: 23
370410 CTAATCTACTATAGAATTGAAAG
length: 44 repeater length: 23
370478 CTAATCTACTATAGAATTGAAAG
38 repeater length: 23
370540 CTAATCTACTATAGAATTGAAAG
length: 43 repeater length: 23
370607 CTAATCTACTATAGAATTGAAAG
length: 40 repeater length: 23
370671 CTAATCTACTATAGAATTGAAAG
length: 41 repeater length: 23
370736 CTAATCTACTATAGAATTGAAAG
length: 43 repeater length: 23
370803 CTAATCTACTATAGAATTGAAAG
length: 41 repeater length: 23
370868 CTAATCTACTATAGAATTGAAAG
length: 41 repeater length: 23
370933 CTAATCTACTATAGAATTGAAAG
length: 42 repeater length: 23

TTCAAGTGTGTAAATTAGAGTGTTGTTGGACAGAGAAACTG spacer
TTTCAAAGGGGCTGAATTTTACGTTGACGATAATATCTAC spacer
TAACGTAATCAACTAAGCCTGGCGTCGCTATACCAGTATTAAT spacer
CATAAATTCTGCCCTTGAAGTAAATGTCATAAACTTCAATAC spacer
TTCGTCTTATTCTCTAATACATTATTATTATATATGAATACTC spacer
TCTCTCTGGCCCACCGGTGGGCCAGCGGAGGACCCGGGGGTC spacer
GTAAAATACAGTAAAATTTTGAATAACTTCGAAGAACTGCA spacer
TTTATTCCCTTTATCTTCAGAATTCTAGAAGCTATTTTAT spacer
CGTGGAGCTCCGAACCCTTCTCAAACGTCACTACGGTCA spacer
GAAGAGAGTGAAGAACTAAAGAAAAAAGGAAAAGCTGT spacer length:
TTTTGAGTTTTGTTAATTGTGATGACATCACGCTCAGTAATA spacer
GAGAGAAAATACCGCTAATCTCATTCACAGTACCAAAAATCAT spacer
CGCCTCACTCCGCCGTTTGCTGCACGGTAGGTGAGGT spacer length:
TCAGTTAATAACAGTTTTTGGATTGATGATAATGCCAAATTTC spacer
GGGCTTCCTATTAGTTATAGTGTAGGAGCAATTTCTTCAT spacer
CAAGATGCAGAAGATTTAAAATTAATTGCTGAATTCTT spacer length:
TAGAGCGGGATTACCGTTAAAATGAGAAAGATTAATGAA spacer
ACTTGACCCCGAGATACTCTTTTTTCTCATTAGTTGTT spacer length:
TGGTGTTGACGTGTGCTACCGTGATGCCGTGTTCCCTCTT spacer
CTCGGTTCACTGAGTACACAAGCTTTACTATTATTTTCGC spacer
TAATTTAACGTTATTATATCATTGTATAGGCTGATAGTG spacer
TTTGAATGATTGTGGATCTTTGTTGACTCTTTTTGATAC spacer
CTTTAGACATAGATTAAAATCGGGGGCAAAAAAATGCCCACA spacer
TAACGCTAGTAGTATCGTTTATAGAATTCCCTACCCATGCATCT spacer
ACTTCGTACCCCGCACCCTCCGCAGTCTTTATCAAATCTGT spacer
ATTTCATCTTCTGTGACCCATTCTTCCACTTCTTCTTCCT spacer
ATTTCATCTATTTCATCTTCTTTCTCTTGTTGAACATTTTCTTT spacer
AGGAATACTTTCCCGTTGACCGCGCTTATATTAACTGC spacer length:
TCATTGACAAAGTTTCGGGTGATAAATTAACATTAGGAATTGA spacer
CTCGTTATAATTATCGCGATCGCAATGCTGGGAATTGGTT spacer
TTCTTTGAAGTCCAGGTCCGCAAAGAATACATCAGCCTGGA spacer
TCTGTGGGTTCACTTCTATTACATTATTCGCCGTAAAGCAACA spacer
TCTAAGGTCAAAATTATAATTATGGCTAGTGCCAGTGGGGT spacer
ATTCCGAGTAAGGGGGTGAGCTGAGTGGCTAACAAGAGGAA spacer

ATTATATGTAATAGGAATAACACCAACTTTTGCTTTCGCTAA spacer



7382

7383

7384

7385

7386

7387

7388

7389

7390

7391

7392

7393

7394

7395

7396

7397

7398

7399

7400

7401

7402

7403

7404

7405

7406

7407

7408

7409

7410

7411

7412

7413

7414

7415

7416

7417

370999
length:
371064
length:
371130
length:
371197
length:
371266
length:
371332

CTAATCTACTATAGAATTGAAAG
41 repeater length: 23
CTAATCTACTATAGAATTGAAAG
42 repeater length: 23
CTAATCTACTATAGAATTGAAAG
43 repeater length: 23
CTAATCTACTATAGAATTGAAAG
45 repeater length: 23
CTAATCTACTATAGAATTGAAAG
42 repeater length: 23
CTAATCTACTATAGAATTGAAAG
length: 40 repeater length: 23
371396 CTAATCTACTATAGAATTGAAAG
38 repeater length: 23
371458 CTAATCTACTATAGAATTGAAAG
length: 43 repeater length: 23
371525 CTAATCTACTATAGAATTGAAAG
length: 39 repeater length: 23
371588 CTAATCTACTATAGAATTGAAAG
length: 40 repeater length: 23
371652 CTAATCTACTATAGAATTGAAAG
length: 39 repeater length: 23
371715 CTAATCTACTATAGAATTGAAAG
length: 40 repeater length: 23
371779 CTAATCTACTATAGAATTGAAAG
length: 39 repeater length: 23
371842 CTAATCTACTATAGAATTGAAAG
37 repeater length: 23
371903 CTAATCTACTATAGAATTGAAAG
length: 40 repeater length: 23
371967 CTAATCTACTATAGAATTGAAAG
length: 41 repeater length: 23
372032 CTAATCTACTATAGAATTGAAAG
length: 40 repeater length: 23
372096 CTAATCTACTATAGAATTGAAAG
length: 40 repeater length: 23
372160 CTAATCTACTATAGAATTGAAAG
length: 39 repeater length: 23
372223 CTAATCTACTATAGAATTGAAAG
length: 41 repeater length: 23
372288 CTAATCTACTATAGAATTGAAAG
length: 40 repeater length: 23
372352 CTAATCTACTATAGAATTGAAAG
36 repeater length: 23
372412 CTAATCTACTATAGAATTGAAAG
length: 42 repeater length: 23
372478 CTAATCTACTATAGAATTGAAAG
38 repeater length: 23
372540 CTAATCTACTATAGAATTGAAAG
length: 43 repeater length: 23
372607 CTAATCTACTATAGAATTGAAAG
length: 39 repeater length: 23
372670 CTAATCTACTATAGAATTGAAAG
38 repeater length: 23
372732 CTAATCTACTATAGAATTGAAAG
length: 39 repeater length: 23
372795 CTAATCTACTATAGAATTGAAAG
length: 41 repeater length: 23
372860 CTAATCTACTATAGAATTGAAAG
38 repeater length: 23
372922 CTAATCTACTATAGAATTGAAAG
38 repeater length: 23
372984 CTAATCTACTATAGAATTGAAAG
length: 45 repeater length: 23
373053 CTAATCTACTATAGAATTGAAAG
38 repeater length: 23
373115 CTAATCTACTATAGAATTGAAAG
38 repeater length: 23
373177 CTAATCTACTATAGAATTGAAAG
length: 40 repeater length: 23
373241 CTAATCTACTATAGAATTGAAAG

TATAAAGTCACTTTACAACAAACCTACGCATATGCATTTAG spacer
CGGGTGGCAATCGTGATTACCATTCCATTTACACCTCTATCT spacer
AACGACAGATCTTATTTTATTAGAAGAATTACGAAAACTGCTC spacer
ATTAACTGTTAAAACTGATAGCATGTACGCGGAGGTCTGCTACAG spacer
CTAAGTTGTTTAGTTTGACGTTTTCTATCGCTTGGGAATAAA spacer
ACACAAACAATAACACCGTCGAAGAGGTATCGACAAAAAC spacer
ACTTGACCCCGAGATACTCTTTTTTCTCATTAGTTGTT spacer length:
TTGTTTCAGTTACTAGATAATGAAGGAAAAGCATTGGAATTAG spacer
CGATAACAAAATCTTCAGGATTCATAAAATCAAAATGGT spacer
CTGGGTTAGGACTGTTTACCTGTTTTATAGCAAACCCTGA spacer
CAATGAATTCCTTTTCTGTATCAAAGACTCCCTCAGCAA spacer
CTCGATTTAAATTTGGAGTGGTGAAAGAGATGAAAATAGA spacer
ATACATCCGCGGTTGGGGTCTGTGTTATGACCCCATTCA spacer
TATTCACCCTGGCAGATATAAGAATTACCTTCAGTTA spacer length:
TTCAGAGCGTTGATAAATGAATAGAACACTGTATATTTCG spacer
TATCAACTTTTATTCTAGTCATGTCTCTCACCAACTTCTTC spacer
GTTTTTTAGTTCTATTACTATTTTCTTCTATATCTTCTTC spacer
ACTTCATAATTCTACGATATCCATACTGTTGATATGATTT spacer
ATTGTTTGCAATGACGCTCTTCCGTCAGCATCGTATGAA spacer
CGTGCAGTTGATGATGACTTATCAGAGGCGACGTTTGACAA spacer
TCGAAAGGTTACGAAGTAGATGAAATTGCTGAAATGTTGA spacer
TTAGGAATGCCTTTGATAACATACCCTTTGTAGTAT spacer length:
AGACTATAGTTATAGTTTGTGTTTGACGTAGATATCATTATC spacer
ATCTTGAGATAATCTCACTCATCGGGACACCCCTAAAT spacer length:
TCAGCGTCAGTACTGTACATCTTATAACGTATGACTTTTCCCA spacer
TATTTCACTAAATACTCCATGTATATCTCAACACACTCA spacer
GTAATTAGGGGGCTAAGACACGTCCATCTAACCCATTT spacer length:
GTGAGTGTAGATTATCTCTTCAGCAATTGCCTCAATCAG spacer
TTCGTCAAATCCCCTTGTCCTATCAATTCTTTATATTCATC spacer
CACGTAACCTGACCATACTTCTTCACTGAACTCCTGAA spacer length:
CAACAAAAACTCTAAATAACCCCAATTACACAATTTAA spacer length:
ATTCTAAAATAAGCATACATTTGGTATCGTTTTGCATCTTTCTGG spacer
TCTATCATATAGACAATGTATCTCTTTATTTTCTCTAT spacer length:
TCACAGATTACCGCTTTGACCTCACGTGGCGGGTTCTT spacer length:
TTCTAACGTTAGTTGTACAATAAATAACAGATGCAATAAA spacer

GAGCGAAGACTTACAAAAGTACATAGGGAAACTAGGA spacer length:



7418

7419

7420

7421

7422

7423

7424

7425

7426

74277

7428

7429

7430

7431

7432

7433

7434

7435

7436

7437

7438

7439

7440

7441

7442

7443

7444

7445

7446

7447

7448

7449

7450

7451

7452

7453

7454

7455

7456

37 repeater length: 23

373302 CTAATCTACTATAGAATTGAAAG ACTTCTTAATTGCTTCTCTTTGTTTTTCGCCTGTAAC

crispr 3

753266 GTAACAACACAAAGAAACTAAAAC
repeater length: 24

753324 GTAACAACACAAAGAAACTAAAAC
repeater length: 24

753380 GTAACAACACAAAGAAACTAAAAC
repeater length: 24

753439 GTAACAACACAAAGAAACTAAAAC
35 repeater length: 24

753499 GTAACAACACAAAGAAACTAAAAC
36 repeater length: 24

753560 GTAACAACACAAAGAAACTAAAAC
length: 38 repeater length: 24
753623 GTAACAACACAAAGAAACTAAAAC
repeater length: 24

753682 GTAACAACACAAAGAAACTAAAAC
37 repeater length: 24

753744 GTAACAACACAAAGAAACTAAAAC
36 repeater length: 24

753805 GTAACAACACAAAGAAACTAAAAC
repeater length: 24

753864 GTAACAACACAAAGAAACTAAAAC
repeater length: 24

753922 GTAACAACACAAAGAAACTAAAAC
35 repeater length: 24

753982 GTAACAACACAAAGAAACTAAAAC

crispr 4

740059 GTTTTAGTTTCTTTGTGTTGTTAC
36 repeater length: 24

740120 GTTTTAGTTTCTTTGTGTTGTTAC
35 repeater length: 24

740180 GTTTTAGTTTCTTTGTGTTGTTAC
35 repeater length: 24

740240 GTTTTAGTTTCTTTGTGTTGTTAC
repeater length: 24

740299 GTTTTAGTTTCTTTGTGTTGTTAC
37 repeater length: 24

740361 GTTTTAGTTTCTTTGTGTTGTTAC
length: 38 repeater length: 24
740424 GTTTTAGTTTCTTTGTGTTGTTAC
repeater length: 24

740483 GTTTTAGTTTCTTTGTGTTGTTAC
35 repeater length: 24

740543 GTTTTAGTTTCTTTGTGTTGTTAC
repeater length: 24

740601 GTTTTAGTTTCTTTGTGTTGTTAC
repeater length: 24

740659 GTTTTAGTTTCTTTGTGTTGTTAC
repeater length: 24

740717 GTTTTAGTTTCTTTGTGTTGTTAC
repeater length: 24

740776 GTTTTAGTTTCTTTGTGTTGTTAC
repeater length: 24

740835 GTTTTAGTTTCTTTGTGTTGTTAC
35 repeater length: 24

740895 GTTTTAGTTTCTTTGTGTTGTTAC
repeater length: 24

740953 GTTTTAGTTTCTTTGTGTTGTTAC
repeater length: 24

741011 GTTTTAGTTTCTTTGTGTTGTTAC
36 repeater length: 24

741072 GTTTTAGTTTCTTTGTGTTGTTAC
repeater length: 24

741131 GTTTTAGTTTCTTTGTGTTGTTAC
repeater length: 24

GTCATCGCTTGTCGGTGCTAAACTGAATATCTG spacer length: 33
CCTTAGAGAAACCATAGTTTAAACGATGTTT spacer length: 31
ACTGTTTTTTGTCATGCCGAAAACTTCAATTAAT spacer length: 34
AACCCTACCGGGTCTTTTTACGGCATTATTGATCC spacer length:
TCTTTGCTAAGTAAAGAGCTGATAGGAGCGAACGTT spacer length:
AGGTTTAGCTTTTCTTGTTTCGCTAAAAAAACGAATTT spacer
ATTCTATACTTTTCTAATTTAGAGAAAAAATTCT spacer length: 34
ATTCTGTCAATATCGAGTTGCCCCACTTCCATTTTICT spacer length:
ATCTTCTTATTTCTTTCACAACTTTCACAACTTCTA spacer length:
TTTATTATGAGTAACGAAAACTTCTTTGAATCGA spacer length: 34
ATAGACCCGTCATACCTTAGTGCTACAAATAAA spacer length: 33
CCTTGAAATAAATATCAAAAATTTCAAACCCGTAA spacer length:

TACAAACAGAACGACAAGCCTAGCCTTTTACGGTA

TGACTTTTGAAGGATGTGCGAAAATGATGCAACTGG spacer length:
ATGTGTCCCTCTCTATGATAACGAAACTGGCAAGT spacer length:
AACTATTGGTGAGAAAATGGAGGTAGACATAAAAT spacer length:
ATTTATTCTCCAAATATTGGCAACCAAACAAGTG spacer length: 34
CAATATCTGATAAGACCCAATGAGAAGTGCGACCTAT spacer length:
AAGAGGAAAAAAGCACAAAGTGAAAGTAAATGAGGTGA spacer
ATAAAAAGAATTAATATAACACCATCTGACAAAC spacer length: 34
CTTTGGCACTTCCACTAGCCCCACGCCGGGTATCT spacer length:
AATACATAAGGACAGACGAGCAAGAAAGAGAAG spacer length: 33
TTTTAGTGTGGAGATCATTTGCATCACCTAATT spacer length: 33
ATAATATGCTAATTTCTATATTATATAATTAGC spacer length: 33
AGTTAAGTTTTGTTTTTTTCTTCTTAATTTCTAA spacer length: 34
ATTAGATGAAGAAATCTTTCTTCTGTTTTTAATT spacer length: 34
CAGAAAACTGGTTTATTGATGAAATTTTTTCTATT spacer length:
ATAGGCCCGTTATCTCCATTGTCACTAAGCATT spacer length: 33
ATTAGGAACAAAAAGAAATTGAAAAAAATATTA spacer length: 33
AATTATTCATATATTCTATAGTTAATGGCAATCCAG spacer length:
ATTTATTCTCCAAATATTGGCAACCAAACAAGTG spacer length: 34

TACGTAAAATATCTTAATAAGTGATCGAAAAT spacer length: 32



7457

7458

7459
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7471
7472
7473
7474
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7476
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7478
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7491
7492
7493
7494
7495

7496

7497

741188 GTTTTAGTTTCTTTGTGTTGTTAC CTTAGTTTGGGTTCAGGATACCTGAAGATTTCTTTA spacer length:
36 repeater length: 24

741249 GTTTTAGTTTCTTTGTGTTGTTAC ACAGCTTCTTCTTCAGTACCAGTTTCCGTTAAAGT spacer length:
35 repeater length: 24

741309 GTTTTAGTTTCTTTGTGTTGTTAC ATAGAAGACCTCCTAACAGAACTGCAGACTGAATA spacer length:
35 repeater length: 24

741369 GTTTTAGTTTCTTTGTGTTGTTAC AGCAAATAAAGTTAAGTTTAAGATCAAAGCAAAAA spacer length:
35 repeater length: 24

741429 GTTTTAGTTTCTTTGTGTTGTTAC AAGAATTGCAAAACAATTATTAACAATTGTAAATT spacer length:
35 repeater length: 24

741489 GTTTTAGTTTCTTTGTGTTGTTAC
TTTATAAGTGAGGTGTCTGGCAATCCAGCGTAGAAAAGTTTTAGTTTCTTTGTATTGTTACAAGTCGTCAAAAACAACAGCATAAA
ACGGAAAGT spacer length: 95 repeater length: 24

741609 GTTTTAGTTTCTTTGTGTTGTTAC CTTCAGGAATTCCCTAAGCAGCTGCAAAGTCCTAA spacer length:
35 repeater length: 24

741669 GTTTTAGTTTCTTTGTGTTGTTAC GTGATACGAACTATGGTGATTAAAGAAATCTACG spacer length: 34
repeater length: 24

741728 GTTTTAGTTTCTTTGTGTTGTTAC ACTCTTCTATTTTTTCATCAAAAAAGTGATATT spacer length: 33
repeater length: 24

741786 GTTTTAGTTTCTTTGTGTTGTTAC ATGATTTTGCAAGAAGTTTTCAATTTTAGATATT spacer length: 34
repeater length: 24

741845 GTTTTAGTTTCTTTGTGTTGTTAC ACTCAACAGTAAAGGAAACTCATAAATCCCTCCTT spacer length:
35 repeater length: 24

741905 GTTTTAGTTTCTTTGTGTTGTTAC ATGATTTTGCAAGAAGTTTTCAATTTTAGATATT spacer length: 34
repeater length: 24

741964 GTTTTAGTTTCTTTGTGTTGTTAC GAAAGCGAGGACGATTTAATAAGCGTGATTCAT spacer length: 33
repeater length: 24

742022 GTTTTAGTTTCTTTGTGTTGTTAC AACTTCTTAATTGCTTCTCTTTGTTTTTCGCCT

GCA 000190315.1 ASM19031vl genomic.fna (findCrispr) :

START REPEAT

SPACER

GCA 000191585.1 ASM19158v1l genomic.fna (findCrispr) :
START REPEAT

SPACER

crispr 1

1655524 CAGGAACAGGAACCACAACACTAAACAACAACACAG CCACAAACAACAAAGTATCCGGAATATCAGTA spacer
length: 32 repeater length: 36

1655593 CAGGAACAGGAACCACAACACTAAACAACAACACAG
TCACAAACAACAAAGTATCCGGAATATCAGTATCAAGTTCTGGAAAAACCACACTAAACAACAACACAGCCTCTAGCAACACACAA
AACGGAATAAGCGTA spacer length: 101 repeater length: 36

1655731 CAGGAACAGGAACCACAACACTAAACAACAACACAG
ATCAGGAATATCTGTATCAAGTTCTGGTAGTTCTGTTATCAAGGGTAGCACAGTTTCTGGCAACTCTCAAAATGGGATAATTATAT
CTGGAAAGGGAACTT

GCA 000193375.1 ASM19337vl genomic.fna (findCrispr) :

START REPEAT

SPACER

crispr 1

975903 GAGAATTGGAAGAGGTGGGA AGAAAACAACAAGAGATGGGA spacer length: 21 repeater length:
20

975945 GAGAATTGGAAGAGGTGGGA GGAAAACGAGCGTAGGTGGGAGGAGAACAACAGAAGGTGGGA spacer
length: 42 repeater length: 20

976008 GAGAATTGGAAGAGGTGGGA GGAAAACGAGAGACGTTGGCGCGAGTGGTTCGAGACGTGGAA

GCA 000194625.1 ASM19462v1 genomic.fna (findCrispr) :

START REPEAT

SPACER

crispr 1

666103 GAAA
TCAGACTAATGTAGGATTGAAAGTTCTAATGCCGTGAAGTATGCTCTTTTTGCTTCGGGAGGTTGAAATCAGACTAATGTAGGATT
GAAAGGATTGTGGCGGTGATTTGGTGGACTTAGGCAACAATGAGT spacer length: 131 repeater length: 4
666239 GAAA
TCAGACTAATGTAGGATTGAAAGTACTTCAGACAATACAATATCCCAATCGAACAACACAGTTGAAATCAGACTAATGTAGGATTG
AAAGACGGTGAACGTTGATCATCCTTTGATTGTCTTGCTGGTTGT spacer length: 131 repeater length: 4
666375 GAAA TCAGACTAATGTAGGATTGAAAGTGTCCATCAAAAGGCCTAACGGAGGATGAGGTTCAAGAGT spacer
length: 63 repeater length: 4

666443 GAAA CAGACTATTGTAGGATTGAAAGGAGTGTCGATGAGGGCGGCGCATTCACGAAAATAAACGGTT



7498

7499

7500
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7509

7510

7511

7512
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7514

7515

7516

7517

7518

7519

7520

7521

7522

7523
7524

7525

7526

7527

7528

7529

7530
7531
7532
7533

7534
7535

crispr 2

83683 GTTGAAATCAGACTATTGTAGGATTGAAAG AACTGTGACCGAATCGAGAAACGAAAGAAAAGAAAG spacer
length: 36 repeater length: 30

83750 GTTGAAATCAGACTATTGTAGGATTGAAAG CGTTTAGAAACGTCCCCGGCCATGTCGAGGGGGGCTATTTTGTT
spacer length: 44 repeater length: 30

83825 GTTGAAATCAGACTATTGTAGGATTGAAAG CGAGAAATGGTCGAAGCGATAGGGCTGAAAGAAGGCG spacer
length: 37 repeater length: 30

83893 GTTGAAATCAGACTATTGTAGGATTGAAAG TGCTCGGGGCGTTAAGTGTTGGGAAGATAGGAAAGGC spacer
length: 37 repeater length: 30

83961 GTTGAAATCAGACTATTGTAGGATTGAAAG TCCCACGGTAGCATTCTGGTAGTAAATCCATCACCT spacer
length: 36 repeater length: 30

84028 GTTGAAATCAGACTATTGTAGGATTGAAAG CCAGATAGCTTCATGAGGAGATAGATAACTGCACCT spacer
length: 36 repeater length: 30

84095 GTTGAAATCAGACTATTGTAGGATTGAAAG GAGCAGGAGCGGGAGCACTTGGTGGAGCAATAGGCG spacer
length: 36 repeater length: 30

84162 GTTGAAATCAGACTATTGTAGGATTGAAAG GTTCAGATCGAAGGACAGATCAGGTTGGAGATTAGAA spacer
length: 37 repeater length: 30

84230 GTTGAAATCAGACTATTGTAGGATTGAAAG CAGATTGGCTGGCAGGCTGGCAAGGGGTTCTACGA spacer
length: 35 repeater length: 30

84296 GTTGAAATCAGACTATTGTAGGATTGAAAG GAGGGAGACGGGCGGTGTGTAGCATGGCAGGGTATAG spacer
length: 37 repeater length: 30

84364 GTTGAAATCAGACTATTGTAGGATTGAAAG GTATTTAGTGGTGGAATGTCTGTATCCTGTACTGG spacer
length: 35 repeater length: 30

84430 GTTGAAATCAGACTATTGTAGGATTGAAAG CTGGTTCGTTCTTTCTCTCTGCGCGTACGACATCAAG spacer
length: 37 repeater length: 30

84498 GTTGAAATCAGACTATTGTAGGATTGAAAG TTCCCGTTGACTGTTTCTTCGTCTGCAAATCTCTTCG spacer
length: 37 repeater length: 30

84566 GTTGAAATCAGACTATTGTAGGATTGAAAG CCGTCAGGTGGTGGTGGAGGTATTGTAATCAAGTA spacer
length: 35 repeater length: 30

84632 GTTGAAATCAGACTATTGTAGGATTGAAAG ATTGCTACACGTCCAGCACTGGCCGGACTCATTGTAG spacer
length: 37 repeater length: 30

84700 GTTGAAATCAGACTATTGTAGGATTGAAAG AACAGGAAGATGGACAAGCCCAGCACGCCAGCGAAGAT spacer
length: 38 repeater length: 30

84769 GTTGAAATCAGACTATTGTAGGATTGAAAG TAATGGTTGCCGGGAAGGCGATTTTGTTAATGAAAGC spacer
length: 37 repeater length: 30

84837 GTTGAAATCAGACTATTGTAGGATTGAAAG CATGTCGCATCTATACTGATGCGGTGTTTTAAAATG spacer
length: 36 repeater length: 30

84904 GTTGAAATCAGACTATTGTAGGATTGAAAG TCTGCCGGGAATAAGGGGGAGGATATGATGGATACAA spacer
length: 37 repeater length: 30

84972 GTTGAAATCAGACTATTGTAGGATTGAAAG TCGATGAGGGCGGCGCATTCACGAAAATAAACGGTTG

crispr 3

665148 TTGAAA
TCAGACTAATGTAGGATTGAAAGGAGATTTCCCCTTTCAATCCTCATCCTCATCTATCTCCCGTTGAAATCAGACTAATGTAGGAT
TGAAAGCTGCGACGTATCAAGAGTCTTTCCGTTAGCCGTTTCAT spacer length: 130 repeater length: 6
665285 TTGAAA
TCAGACTAATGTAGGATTGAAAGGCACAGAAAATTGAGTGCTGGAGAGGATGCAAAAAAATGTTGAAATCAGACTAATGTAGGATT
GAAAGATCGGGGAGGGAGATTAGGATGGATATAGAGTGTCTA spacer length: 128 repeater length: 6
665420 TTGAAA TCAGACTAATGTAGGATTGAAAGGAGTTCTTTGGCAGAGATAAGTTCAGTAAGGTTATCTCAA spacer
length: 63 repeater length: 6

665490 TTGAAA
TCAGACTAATGTAGGATTGAAAGGCGCTATTCTTTTACTTCTCGCAATGCGGTAATCAATGGTTGAAATCAGACTAATGTAGGATT
GAAAGAAGCGCTTGGCTGCTTACTGCGTGGCTCAGTACTGCGC spacer length: 129 repeater length: 6
665626 TTGAAA
TCAGACTAATGTAGGATTGAAAGGAGGTGGTTAGAGACATCTTGAATAAAATGATGGGCAAGTTGAAATCAGACTAATGTAGGATT
GAAAGCTTATTGACTTCTTCAATTCTCCCTTTTAGATATAGAT spacer length: 129 repeater length: 6
665762 TTGAAA
GTAGGATTGAAAGGAGGTGGTTAGAGACATCTTGAATAAAATGATGGGCAAGTTGAAATCAGACTAATGTAGGATTGAAAGCTTAT
TGACTTCTTCAATTCTCCCTTTTAGATATAGATGTTGAAATCA

GCA 000195895.1 ASM19589v1 genomic.fna (findCrispr) :

START REPEAT

SPACER

crispr 1

3183896 AGAGC
AAGTTTATACTGTTCTTCTGCTTCCTCATGGCGGCCCATATCTGAAAGGAGAATTCCGTAATTTGAATGTATGCTCGCATCATTGG
GATCTGATTC spacer length: 96 repeater length: 5
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7570
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7572

7573

3183998 AGAGC
AAGTTTATACTGTTCCTCTGCCTCATCGAGACGCCCCATATCTGAAAGGAGATTTCCGTAATTATAGTGTGTTTTTACATGTTTGG
GATCTGATTC spacer length: 96 repeater length: 5

3184100 AGAGC
AAGTTTATACTGTTCCTCTGCCTCATCGAGGCGCCCCATATCTGAAAGGAGATTTCCGTAATTATAGTGTGTGTTGACATGTTTGG
GATCTGATTC spacer length: 96 repeater length: 5

3184202 AGAGC
AAGTTTATACTGTTCCTCTGCTTCGTCACGGCGCCCCATATCTGAAAGGAGAATTCCATAATTTGAATGTGTGCTCGCATCATTGG
GCTCTGATTC spacer length: 96 repeater length: 5

3184304 AGAGC
AGTTTGATCAAAAAGTGTGAGCGAAATATATTTCAGAGTTGCAATCATCGAAGAGAAACATATTCATAAAAAATATATGGAGATAA
GAATGCCAGA

crispr 2

3775342 TACGATGAAGCATTACAAGC
TTATGACAAAGCCATAGCGATAAATCCTAATTATGTCGATGCCTGGAATAGCAAAGGTAATGCCTTATATAGATTGGGCAA
spacer length: 81 repeater length: 20

3775444 TACGATGAAGCATTACAAGC
AAGCAATAAAGCCATAGCGATAAACCCTAATTATGCCGATGCCTGGAATGGCAAAGGTAATGCCTTATATGGATTGGGCAG
spacer length: 81 repeater length: 20

3775546 TACGATGAAGCATTACAAGC
TTATGATAAAGCCATAGCGATAAACCCTAATTATGCCTATGCCTGGAATGGCAAAGGTAATGCCTTATATAGATTGGGCAG
spacer length: 81 repeater length: 20

3775648 TACGATGAAGCATTACAAGC
CAGTATTAAAAAAGGCATTTAAAAACAGATGCCTATATTATTCAGTATCTAAGTCTTTTTTATTTTGGTTTTTTAATATAA

crispr 3
1198632 AAAGTAAAAACAAACGAAAGA ATAAATGAATGAAGGTAAGAACAGATT spacer length: 27 repeater

length: 21
1198681 AAAGTAAAAACAAACGAAAGA ATAAATGAATAAAGGTAAGAACAGATT spacer length: 27 repeater
length: 21

1198730 AAAGTAAAAACAAACGAAAGA AAAATGAAAGAAGAACTGGGAAACAAA

crispr 4

1945381 ATCCCTATTAACTAATCTTTA TCAACTGATCTCTATTAACT spacer length: 20 repeater
length: 21

1945423 ATCCCTATTAACTAATCTTTA TCAACTGATCCTAACTGATCCCCATTAACT spacer length: 30
repeater length: 21

1945475 ATCCCTATTAACTAATCTTTA CAGTACTAAATCAAAAACAGAAACAGAAAA

crispr 5

3194716 CAACTCTGATTATCTATTACA
ACCAACTCTGATTTTATCTATTACAGCCAACTCTAATTATCTATTACAGCCAACTCTAATTATCTATTACAG spacer
length: 72 repeater length: 21

3194810 CAACTCTGATTATCTATTACA GCCAACTCTAATTATCTATTACAG spacer length: 24 repeater
length: 21

3194856 CAACTCTGATTATCTATTACA GAATGTCGATGGTAGACTAGAGAT

crispr 6

3969303 CACTGCAAAACAAATCTGTGT
AGGTGAAAATAAAGACGGAAGACTGGAGATATTCTACATACGCATGAATGATGATCGACTCTGCCACAACTGGCAGAAAGAACCGG
GAGGTGAATGGTCCGGTGAATATGAATCCTACGATGGAAGCAACTATT spacer length: 134 repeater length:
21

3969459 CACTGCAAAACAAATCTGTGT
GTACCAGAATATAGATGGTAGACTTGATATATTTTACATAGCCACGAATGATAGACTTTACTACAACTGGCAGGTATCTCCTAATA
GTGTTTGGAAAGGCCACGCGGAATTCAAAAACGGGAGCCACTATT spacer length: 131 repeater length: 21
3969612 CACTGCAAAACAAATCTGTGT
GTACCAGAATATAGATGGTAGACTGGAGATATTCTACATAGGCACGAATGATAGACTCTACCACAACTGGCAGAAATCTCTTGATG
GTGGTTGGCACGGTGAAGAAGAATTCAAACACGGAGGCCACTATT spacer length: 131 repeater length: 21
3969765 CACTGCAAAACAAATCTGTGT
GGGCCGGAATTACGATGGTAGACTGGAGATATTCTACATAGGCACGAATGATAGACTCTACCACAACTGGCAGGAAAAACCGAATG
GTGGTTGGCAAGGTGAAGAAGAATTCAAAGACGGGAGCCACTATT spacer length: 131 repeater length: 21
3969918 CACTGCAAAACAAATCTGTGT
GAATCAGACAGTAACAATACAGATAGCAAAGAAAATATTGAAGGAGATGACTCAAAAAGTTCAAAAAGTGATGGATCTAACTGTAA
ATGCAAAATAATAACAGTAAATAAAACAGCCATCCAAGAAAATAA



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 TTTCATCAATTACTCTTITTTGT 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
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crispr 15

2265477 GTGTCAATTACAGAAACAGTACC
TGTATGTGAAGTTGAATCAATGTTACCTTTACCTGAACATCCACCAGGTATATCTACCGTTACGTATGCTCTCGTTCCATTCGGAC
TGACTGCAATTCCATGTGGCAAGCTTCCAACATTTACTGTCGCAGTAACATTGTTTGTTGC spacer length: 147
repeater length: 23

2265648 GTGTCAATTACAGAAACAGTACC
TTTATAGTAAGGATAACTATTGGAGTTAACCACATACACCTTTGTTCCATCTGGAGTGACTGCAATTCCATGTGGATTTTTTTCCA
CATTTACTGTCGTTGTAATAGTGTTTGTTGC spacer length: 117 repeater length: 23

2265789 GTGTCAATTACAGAAACAGTACC
AAGAAAATATCGAAGAAAATGATTCAAAAAGTTCAGGAATTAATGTATCTGATTGGTATAAAATAATAGCAGTAAATAAAACAGTT
GCTCAAGAAAACGAATCAAACAGTAACAATA

crispr 16

1217691 ACTAAAAACGGATTTTCAAAAAAC GGTACTAAAAATGGATTTTCAAAAAACGG spacer length: 29
repeater length: 24

1217745 ACTAAAAACGGATTTTCAAAAAAC GGTATCTTAAAAAACGATCTTTGAAAAACGG spacer length: 31
repeater length: 24

1217801 ACTAAAAACGGATTTTCAAAAAAC CAGACAGTAACAATACAGATAGCAAAGAAAA

crispr 17

3059688 CTGATAAATCGGTCAAACATTTGC CGGTAAATCAGTCAAACTGTTGCCGGTAAACCAGTCAAAAGTT spacer
length: 43 repeater length: 24

3059756 CTGATAAATCGGTCAAACATTTGC CGGTAAATCAGTCAAACTGTT spacer length: 21 repeater
length: 24

3059802 CTGATAAATCGGTCAAACATTTGC CAACACCATTTAGGAAATAAA

crispr 18

2287303 ATTAAATCTGAGACAGCTGTGCAGC
TGCTAATAAACGCACTGAATGATGAAAATGAAAATGTGCAGAGGGGAGCGGCAGAGGCACTTGGAAATATTGAATCTGAGACAGCT
GTGCAGCCGCTAATTAACGCACTGAATGATGAAAATGAAGATGTGCGGAGGAGCGCGGTAGAGGCACTTGGAAA spacer
length: 160 repeater length: 25

2287489 ATTAAATCTGAGACAGCTGTGCAGC
CGCTAATCAACGCATTGAAAGATGAAGATGATGATCTTCGGTGGAATGTGGCAGAGATACTTGGAAAAATAAAATCTGATACAGCA
GTGAAGCTGCTAATCAACGCACTGAAAGATGAAAATTCACACGTGCGATTGAGCGCGGCAGAGGCACTTGGAAA spacer
length: 160 repeater length: 25

2287675 ATTAAATCTGAGACAGCTGTGCAGC
TGCTAATTAACGCACTGAATGATGAAAATGAAGATGTGCGGAGGAGCGCGGTAGAGGCACTTGGAAA spacer length:

67 repeater length: 25

2287768 ATTAAATCTGAGACAGCTGTGCAGC
CGCTAATTAACGCACTGAATGATGAAAATGAAGATGTGCGGAGGAGCGCGGTAGAGGCACTTGGAAA spacer length:

67 repeater length: 25

2287861 ATTAAATCTGAGACAGCTGTGCAGC
CGCTAATAAACGCACTCAAAGATGAAAATGAATATGTGCGGAGGAGCGCGGTAGAGGCACTTGGAAA spacer length:

67 repeater length: 25

2287954 ATTAAATCTGAGACAGCTGTGCAGC
GAATTAAAACCAGTTGAATTAAAACCAGTTGAATTAAAACCAGTTGAATTAAAATCAGTTAGGTGGT

crispr 19

1503993 ATTATAATTTTCCCAAAGTAATTAT CCACTATAATTTTCCCAAAGTAATTATC spacer length: 28
repeater length: 25

1504047 ATTATAATTTTCCCAAAGTAATTAT CCACTATAATTTTCCCAAAGTAATTATT spacer length: 28
repeater length: 25

1504101 ATTATAATTTTCCCAAAGTAATTAT GATAGTCAAGAAAATATCGAAGAAAATG

crispr 20

3066991 CCTCTTCAAAAACCTCTTCAGAAAC TTCTCCAGAAACCTCTTCAAAA spacer length: 22 repeater
length: 25

3067039 CCTCTTCAAAAACCTCTTCAGAAAC CTCTTCAAAAACCTCTTCAAAAACCTCTTCAAAA spacer length:
34 repeater length: 25

3067099 CCTCTTCAAAAACCTCTTCAGAAAC AAACGTAATTGTGCTTTGGGGGTAAACGTATAGG

crispr 21
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

7712

7713

7714
7715
7716
7717

7718

7719

7720

7721

7722

7723

7724

7725

7726

7727

7728

7729

7730

7731

7732

7733

7734

7735

7736

7737

7738

7739

7740

7741

7742

7743

7744

7745

3186790 TTGCCTCATTTCGAGTGCTTTTTCGTA
CCTTTGTTTCGCCTCTTCAACGTGCCCCATCTCGGAAAGTAAGGTACCTAAATTGTTGAGCGTCGTTCCTATGTAAGATTGATAAG
CTACGTTTTCGGGGTCTTTTTGGAGGAGTT spacer length: 116 repeater length: 27

3186934 TTGCCTCATTTCGAGTGCTTTTTCGTA
CTTTTGTTTTGCCTCTTCAATGTGCCCCATATCAGAAAGCAAGGCACCTAAATTGTTCAGTGTCATTGCTACATCTGACTGATAGG
CTACATTTTCGGGGTCTTTATTGAAGAGTT spacer length: 116 repeater length: 27

3187078 TTGCCTCATTTCGAGTGCTTTTTCGTA
AAACCAGTTGAATTAAAACCAGTTGAATTAAAATCAGTTAGGTGGTTCACAAGGTTTGTTCTATGTCAATGAAGTTTATTACTGGA
TCAGTTTTGAAGCTGCCCGGTATTTCCCTC

crispr 29

3969452 ACTATTACACTGCAAAACAAATCTGTGTG
TACCAGAATATAGATGGTAGACTTGATATATTTTACATAGCCACGAATGATAGACTTTACTACAACTGGCAGGTATCTCCTAATAG
TGTTTGGAAAGGCCACGCGGAATTCAAAAACGGGAGC spacer length: 123 repeater length: 29

3969605 ACTATTACACTGCAAAACAAATCTGTGTG
TACCAGAATATAGATGGTAGACTGGAGATATTCTACATAGGCACGAATGATAGACTCTACCACAACTGGCAGAAATCTCTTGATGG
TGGTTGGCACGGTGAAGAAGAATTCAAACACGGAGGC spacer length: 123 repeater length: 29

3969758 ACTATTACACTGCAAAACAAATCTGTGTG
GGCCGGAATTACGATGGTAGACTGGAGATATTCTACATAGGCACGAATGATAGACTCTACCACAACTGGCAGGAAAAACCGAATGG
TGGTTGGCAAGGTGAAGAAGAATTCAAAGACGGGAGC spacer length: 123 repeater length: 29

3969911 ACTATTACACTGCAAAACAAATCTGTGTG
CAGACAGTAACAATACAGATAGCAAAGAAAATATTGAAGGAGATGACTCAAAAAGTTCAAAAAGTGATGGATCTAACTGTAAATGC
AAAATAATAACAGTAAATAAAACAGCCATCCAAGAAA

crispr
356467

length:

356532

length:

356598

length:

356665

length:

356733

length:

356799

30
GTTAAAATCAGGCCTTAGAGGGATTGAAAC
34 repeater length: 30
GTTAAAATCAGGCCTTAGAGGGATTGAAAC
35 repeater length: 30
GTTAAAATCAGGCCTTAGAGGGATTGAAAC
36 repeater length: 30
GTTAAAATCAGGCCTTAGAGGGATTGAAAC
37 repeater length: 30
GTTAAAATCAGGCCTTAGAGGGATTGAAAC
35 repeater length: 30
GTTAAAATCAGGCCTTAGAGGGATTGAAAC

TGAACTTGAAATTCAGGACTGGCTAGCAAAAGAA spacer
GTTGAATCAAAAATATATCCAGCAAGTATTGTCCT spacer
GTAATAGTAAAATATAATCTATCATTTGATCTCGAA spacer
AATGCAAGATATGATCATACAGGCGGACCTGATTTAG spacer
CCGCATGGAGAGAAACAGACGGAATCCACGCAAAA spacer

TGTGTCTATAACTGATATTCTTAATGCAAACGAT spacer

length: 34 repeater length: 30

356864 GTTAAAATCAGGCCTTAGAGGGATTGAAAC TATTCTGAGTCTGGATATCCCGAACTCCCAAAATAC spacer
length: 36 repeater length: 30

356931 GTTAAAATCAGGCCTTAGAGGGATTGAAAC AATCTAGGAGTCTTAATCTTTCATCAAGAAGCCCCT spacer
length: 36 repeater length: 30

356998 GTTAAAATCAGGCCTTAGAGGGATTGAAAC ATTGGAAGCAGCTAGTCGGGGTTGCCTGCGGGTCT spacer
length: 35 repeater length: 30

357064 GTTAAAATCAGGCCTTAGAGGGATTGAAAC CTGTCAAAACTCGATGCACAGACACCTGTTAGTAT spacer
length: 35 repeater length: 30

357130 GTTAAAATCAGGCCTTAGAGGGATTGAAAC CTTTTTTGGAGCAACACATATGAACCTTAAAAATA spacer
length: 35 repeater length: 30

357196 GTTAAAATCAGGCCTTAGAGGGATTGAAAC TATCCTGGACATAGACACGAAGCAGTATGGATAAGA spacer
length: 36 repeater length: 30

357263 GTTAAAATCAGGCCTTAGAGGGATTGAAAC ATCAATATATAATAATTCCTAGAATTATAAGTATAAA spacer
length: 37 repeater length: 30

357331 GTTAAAATCAGGCCTTAGAGGGATTGAAAC GAATGTGACGGATGTGAAACAATACGGGTGGGAA spacer
length: 34 repeater length: 30

357396 GTTAAAATCAGGCCTTAGAGGGATTGAAAC TTTAGGAATAATCTTCTTAGTTCCCGAGTACAACACG spacer

length:

357464

length:

357530

length:

357595

length:

357660

length:

357725

length:

357792

length:

357858

length:

37 repeater length: 30
GTTAAAATCAGGCCTTAGAGGGATTGAAAC
35 repeater length: 30
GTTAAAATCAGGCCTTAGAGGGATTGAAAC
34 repeater length: 30
GTTAAAATCAGGCCTTAGAGGGATTGAAAC
34 repeater length: 30
GTTAAAATCAGGCCTTAGAGGGATTGAAAC
34 repeater length: 30
GTTAAAATCAGGCCTTAGAGGGATTGAAAC
36 repeater length: 30
GTTAAAATCAGGCCTTAGAGGGATTGAAAC
35 repeater length: 30
GTTAAAATCAGGCCTTAGAGGGATTGAAAC
34 repeater length: 30

GAGTTCAACCGGTGACCGGCGGAGCAATTGAAAAA spacer
TATAATTCTAACAATTGTACGGATTTAAAAAATT spacer
TCAGCTACCGAAGGATTTCAAGGGGTTTTTACTC spacer
ATCAAATCCACTTTTTATATAAGCATCTTTTACG spacer
CTAACTAAGTATTCAAGGAATGCTGGAGGATTAGGA spacer
GTTTAATTGGCTCCCAGCAGTCACACCCATAGCAG spacer

GAGGATTAGGATGATTGGCAATAAAACTAAACTT spacer



7746

7747

7748

7749

7750

7751

7752

7753

7754

7755

7756

7757

7758

7759

7760

7761

7762

7763

7764

7765

7766

7767

7768
7769
7770
7771
7772
7773
7774

7775
7776

7777

7778

7779
7780
7781
7782

7783

357923
length:
357989
length:
358055
length:
358123
length:
358188
length:
358254
length:
358320
length:
358385
length:
358450
length:
358517
length:
358584
length:
358650
length:
358716
length:
358783
length:
358848
length:
358914
length:
358980
length:
359046
length:
359112
length:
359177
length:
359242
length:
359308

GCTTCTCTGTTTGATCCAGAAGGGATATTCATTTTTTCGTTAAAATCAGGCCTTAGAGGGACTGAAACGTTTCACCAAAGAAAATC
TCTTTCATTTTCTTAG spacer length:

359441
length:
359508
length:
359574
length:
359643
length:
359711

crispr

GTTAAAATCAGGCCTTAGAGGGATTGAAAC
35 repeater length: 30
GTTAAAATCAGGCCTTAGAGGGATTGAAAC
35 repeater length: 30
GTTAAAATCAGGCCTTAGAGGGATTGAAAC
37 repeater length: 30
GTTAAAATCAGGCCTTAGAGGGATTGAAAC
34 repeater length: 30
GTTAAAATCAGGCCTTAGAGGGATTGAAAC
35 repeater length: 30
GTTAAAATCAGGCCTTAGAGGGATTGAAAC
35 repeater length: 30
GTTAAAATCAGGCCTTAGAGGGATTGAAAC
34 repeater length: 30
GTTAAAATCAGGCCTTAGAGGGATTGAAAC
34 repeater length: 30
GTTAAAATCAGGCCTTAGAGGGATTGAAAC
36 repeater length: 30
GTTAAAATCAGGCCTTAGAGGGATTGAAAC
36 repeater length: 30
GTTAAAATCAGGCCTTAGAGGGATTGAAAC
35 repeater length: 30
GTTAAAATCAGGCCTTAGAGGGATTGAAAC
35 repeater length: 30
GTTAAAATCAGGCCTTAGAGGGATTGAAAC
36 repeater length: 30
GTTAAAATCAGGCCTTAGAGGGATTGAAAC
34 repeater length: 30
GTTAAAATCAGGCCTTAGAGGGATTGAAAC
35 repeater length: 30
GTTAAAATCAGGCCTTAGAGGGATTGAAAC
35 repeater length: 30
GTTAAAATCAGGCCTTAGAGGGATTGAAAC
35 repeater length: 30
GTTAAAATCAGGCCTTAGAGGGATTGAAAC
35 repeater length: 30
GTTAAAATCAGGCCTTAGAGGGATTGAAAC
34 repeater length: 30
GTTAAAATCAGGCCTTAGAGGGATTGAAAC
34 repeater length: 30
GTTAAAATCAGGCCTTAGAGGGATTGAAAC
35 repeater length: 30
GTTAAAATCAGGCCTTAGAGGGATTGAAAC

GTTAAAATCAGGCCTTAGAGGGATTGAAAC
36 repeater length: 30
GTTAAAATCAGGCCTTAGAGGGATTGAAAC
35 repeater length: 30
GTTAAAATCAGGCCTTAGAGGGATTGAAAC
38 repeater length: 30
GTTAAAATCAGGCCTTAGAGGGATTGAAAC
37 repeater length: 30
GTTAAAATCAGGCCTTAGAGGGATTGAAAC

31

102 repeater length:

AATGATGATTTTAGTGGAGTGTTTGGTCTTAAGTC spacer
TTGATTCATGGGATATCGGAGGGACGAGCAATGCA spacer
CATATAAAGAAAGTAAATAAGAAACTCATGAATTATA spacer
AATTTAGGTGATCCTGTTCTACTGGTTCCTGTGT spacer
GAATCTGTGAATTTAATATCTAAAATGTCAAATAT spacer
GTGCTCTTCTTTAACCCCAACTTGAAATTTTATAT spacer
ATAAAAACAAAAACGATTGTCTGTCTAAGCTATA spacer
GTGTATGTTTCTGACAGCTCAATAATAGTTAGAT spacer
AGATATTCTTTTTGAAGCCCTTTAAAATCTATAAGT spacer
TTAGTTATAAACCATTTATAGACACAGTAGCAGCAC spacer
ATTGCAATATCGAGAATATCTTTTACGGAAATTGC spacer
ATATTCGGATGGAAAACACTCCCTTGGTGTGAAAC spacer
CCTCAAGTTCTCCATCGCTTCAACGAATAGATATCA spacer
GCATAATACAAAGTACTGTTACTCATTCCGCTCT spacer
CACGTAACTTTCAAGGACATGATATCTTGTAGAAA spacer
ACGACTACGGCTAAAGTATTTGCTTCAGCAGTTGG spacer
ATCAAATGGCGGTATTCAGAAAATCTGTATGGAAA spacer
GCAATTTCCAAGGTTTCCATTTGGAAATGCAAAAA spacer
TTATGAGCATCATTATCATGTTTCCGCTTTTTAG spacer

GGGTAAGATTAAGTCCATGGATAATCGAAGAAGA spacer

AATCTCAGTCTGTAGGGTATGGGGCAACCTGCTTA spacer

30
AATCTTCAAATGGCGCTGCTGGCATGATATCCTCAC spacer

ATATAATCTCTACAAATTTTCGTCATATATCCTTG spacer
AAAAACTATGAAAACCAAAAGGCGGGGCATTTAAAACT spacer
ATGTTCACCATCCCATTTCTGATTAAAACAAGTTTCC spacer

CAAAAACAGAAACAGAAAATAATACAGAAAATCAGGG

3775502 ATGCCTGGAATGGCAAAGGTAATGCCTTATAT

GGATTGGGCAGATACGATGAAGCATTACAAGCTTATGATAAAGCCATAGCGATAAACCCTAATTATGCC
69 repeater length:

32

spacer

3775604 ATGCCTGGAATGGCAAAGGTAATGCCTTATAT

AGATTGGGCAGATACGATGAAGCATTACAAGCATATGATAAAGCCATAGCGATAAACCCTAATTATGCC
69 repeater length:

32

spacer

3775706 ATGCCTGGAATGGCAAAGGTAATGCCTTATAT
GAAAAAAGTTTGATCAAAAAGTGTGAGCGAAATATATTTCAGAGTTGCAATCATCGAAGAGAAACATAT

crispr

2329079 TAGATGATGGAAATTCAAACAATAGCCCAGATG ATGGTAATTCAGATTCAGGG spacer
repeater length:
2329133 TAGATGATGGAAATTCAAACAATAGCCCAGATG ATGGTAATTCAGACTCAGGG spacer

32

33

length: 20

length: 20

length:

length:



7784
7785
7786
7787
7788

7789

7790

7791

7792
7793
7794
7795
7796
7797
7798
7799

7800
7801

7802

7803

7804

7805

7806

7807

7808

7809

7810

7811

7812

7813

7814

7815

7816

7817

7818

7819

7820

7821
7822

repeater length: 33

2329187 TAGATGATGGAAATTCAAACAATAGCCCAGATG AACTTTTTCGAAAAAAGTTT

crispr 33
501224 GCAACATAAACATTACCCGAAGAATCTACAGCAA

CACCATTTGGGTCATAAATACCATTTGGGTCATAAATTTGTCTGTTGTCGGTTCCATTAGAACCCCATTGAGTGAGGTATCTGCCT
ATGCTGTTAAACTTCTGAATGCGCTGATTATATTTATC spacer length:

501383 GCAACATAAACATTACCCGAAGAATCTACAGCAA

TACTCAACGGAAATTCAAATTGTCCGTTGCCGCTACCATAAGAACCCCATTGAGTGAGGTATCCGCCTGTGCTGTTAAATTTTTGA
106 repeater length: 34

ATGCGATTATTACCACTATC spacer length:
501524 GCAACATAAACATTACCCGAAGAATCTACAGCAA

CGCCCTCAGGATCATTAAATTGTCCGTTGCCGCTACCATAAGAACCCCATTGAGTGAGGTATCCGCCGTTGCTGTTAAACTTCTGA
106 repeater length: 34

ATGCGATTATTACCACTATC spacer length:
501665 GCAACATAAACATTACCCGAAGAATCTACAGCAA

AATCAA