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Table 1S. Online Supporting Information A. The accession numbers and sequences of the 76 proteins classified into five pathway
classes as defined in Table 1

(1) 12 Biosynthesis proteins
>P19358

MSKSKTFLFTSESVGEGHPDK1CDQVSDAILDACLEQDPFSKVACETAAKTGMIMVFGEITTKARLDYQQIVRDTIKKIGYDDSA
KGFDYKTCNVLVAIEQQSPDIAQGLHYEKSLEDLGAGDQGIMFGYATDETPEGLPLT ILLAHKLNMAMADARRDGSLPWLRPDTK
TQVTVEYEDDNGRWVPKRIDTVVISAQHADEISTADLRTQLQKDIVEKV IPKDMLDENTKYFI1QPSGRFVIGGPQGDAGLTGRKI
1VDAYGGASSVGGGAFSGKDYSKVDRSAAYAARWVAKSLVAAGLCKRVQVQFSYAIGIAEPLSLHVDTYGTATKSDDEIIET KK
NFDLRPGVLVKELDLARPIYLPTASYGHFTNQEYSWEKPKKLEF

>P16521

MSDSQQS IKVLEELFQKLSVATADNRHE IASEVASFLNGN I l EHDVPEHFFGELAKG I KDKKTAANAMQAVAH I ANQSNLSPSVE
PYITVQLVPAICTNAGNKDKE IQSVASETLISTVNAVNPVAIKALLPHLTNAIVETNKWQEKIAILAAFSAMVDAAKDQVALRMPE
LIPVLSETMWDTKKEVKAAATAAMTKATETVDNKDIERFIPSLIQCIADPTEVPETVHLLGATTFVAEVTPATLSIMVPLLSRGL
NERETGIKRKSAV 1 IDNMCKLVEDPQVIAPFLGKLLPGLKSNFAT IADPEAREVTLRALKTLRRVGNVGEDDAIPELSHAGDVST
TLQVVNELLKDETVAPRFKIVVEY IAAIGADLIDERI IDQQAWFTHITPYMT I FLHEKKAKD I LDEFRKRAVDN IPVGPNFDDEE
DEGEDLCNCEFSLAYGAKILLNKTQLRLKRARRYGICGPNGCGKSTLMRATANGQVDGFPTQEECRTVYVEHDIDGTHSDTSVLD
FVFESGVGTKEAIKDKL IEFGFTDEMIAMP I SALSGGWKMKLALARAVLRNADILLLDEPTNHLDTVNVAWLVNYLNTCGITSIT
ISHDSVFLDNVCEY I INYEGLKLRKYKGNFTEFVKKCPAAKAYEELSNTDLEFKFPEPGYLEGVKTKQKAIVKVTNMEFQYPGTS
KPQITDINFQCSLSSRIAVIGPNGAGKSTLINVLTGELLPTSGEVYTHENCRIAY IKQHAFAHIESHLDKTPSEY IQWRFQTGED
RETMDRANRQINENDAEAMNKIFKIEGTPRRIAGIHSRRKFKNTYEYECSFLLGEN I GMKSERWVPMMSVDNAWIPRGELVESHS
KMVAEVDMKEALASGQFRPLTRKEIEEHCSMLGLDPE1VSHSR IRGLSGGQKVKLVLAAGTWQRPHL IVLDEPTNYLDRDSLGAL
SKALKEFEGGV I 1 1 THSAEFTKNLTEEVWAVKDGRMTPSGHNWVSGQGAGPR I EKKEDEEDKFDAMGNK TAGGKKKKKLSSAELR
KKKKERMKKKKELGDAYVSSDEEF

>P06106

MPSHFDTVQLHAGQENPGDNAHRSRAVP I YATTSYVFENSKHGSQLFGLEVPGYVYSRFQNPTSNVLEER I AALEGGAAALAVSS
GQAAQTLAIQGLAHTGDNIVSTSYLYGGTYNQFK I SFKRFG I EARFVEGDNPEEFEKVFDERTKAVYLET IGNPKYNVPDFEK IV
A1AHKHG I PVVVDNTFGAGGYFCQP IKYGAD IVTHSATKWIGGHGTT 1GG 1 1VDSGKFPWKDYPEKFPQFSQPAEGYHGT I YNEA
YGNLAY IVHVRTELLRDLGPLMNPFASFLLLQGVETLSLRAERHGENALKLAKWLEQSPYVSWVSYPGLASHSHHENAKKYLSNG
FGGVLSFGVKDLPNADKETDPFKLSGAQVVDNLKLASNLANVGDAKTLY IAPYFTTHKQLNDKEKLASGVTKDL IRVSVGIEFID
DI IADFQQSFETVFAGQKP

>P49189

MSTGTFVVSQPLNYRGGARVEPADASGTEKAFEPATGRVIATFTCSGEKEVNLAVQNAKAAFKIWSQKSGMERCRILLEAARI IR
EREDEITATMECINNGKSIFEARLDIDISWQCLEYYAGLAASMAGEHIQLPGGSFGYTRREPLGVCVGIGAWNYPFQIASWKSAPA
LACGNAMVFKPSPFTPVSALLLAE1YSEAGVPPGLFNVVQGGAATGQFLCQHPDVAKVSFTGSVPTGMKIMEMSAKG IKPVTLEL
GGKSPL I 1FSDCDMNNAVKGALMANFLTQGQVCCNGTRVFVQKE I LDKFTEEVVKQTQRIKIGDPLLEDTRMGPL INRPHLERVL
GFVKVAKEQGAKVLCGGD 1 YVPEDPKLKDGYYMRPCVLTNCRDDMTCVKEE IFGPVMSILSFDTEAEVLERANDTTFGLAAGVFT
RDIQRAHRVVAELQAGTCFINNYNVSPVELPFGGYKKSGFGRENGRVTIEYYSQLKTVCVEMGDVESAF

>Q8BJ64

MWQVLRGWRKGWQSPRGALAWAVQGQPCPPCSRAVASVGKDEYTFVVVGAGSAGCVLASRLTEDPNHRVLLLEAGPKDLLMGSKR
LQWKITHMPAALVSNLCDDKYNWYYHTEPQPGMDSRVLYWPRGRVWGGSSSLNAMVY IRGHAEDYNRWHREGAEGWDYAHCLPYFR
KAQRHELGANMYRGGDGPLHVSRGKTNHPLHQAFLQAARQAGYPFTEDMNGFQQEGFGWMDMTVHQGKRWSTACAYLHPVLSRPN
LRAEVQTLVSRVLFEGTRAVGVEY IKDGQRHKAYVSREV ILSGGA INSPQLLMLSGVGNADDLRKLD IPVVCHLPGVGQNLQDHL
EVYVQQACTQP I TLHSAQKPLRKVCIGLEWLWSYTGDGATAHLETGGF IRSRPGVPHPD IQFHFLPSQV IDHGRKPTQQEAYQVH
VGTMRATSVGWLKLRSANPRDHPV IHPNYLSTETDVEDFRQCVRLSRE I FAQEALAPFRGKELQPGSHVQSDKE I DAFVRAKADS
AYHPSCTCKMGRSSDPTAVVDAQTKV IGVENLRVVDAS IMPSVVSGNLNAPTVMIAEKAAD I IKGHPALEDKNVPVYKPQTLDTQ
R

>P80041

MNASDFRRRGKEMVDYMADYLEGIEGRQVYPDVQPGYLRPLIPATAPQEPDTFEDILQDVEKI IMPGVTHWHSPYFFAYFPTASS
YPAMLADMLCGAI1GCIGFSWAASPACTELETVMMDWLGKMLQLPEAFLAGEAGEGGGV IQGSASEATLVALLAARTKVVRRLQAA
SPGLTQGAVLEKLVAYASDQAHSSVERAGL IGGVKLKATPSDGKFAMRASALQEALERDKAAGL IPFFVVATLGTTSCCSFDNLL
EVGPICHEED IWLHVDAAYAGSAF 1 CPEFRHLLNGVEFADSFNFNPHKWLLVNFDCSAMWVKRRTDLTGAFKLDPVYLKHSHQGS
GLITDYRHWQLPLGRRFRSLKMWFVFRMYGVKGLQAY IRKHVQLSHEFEAFVLQDPRFEVCAEVTLGLVCFRLKGSDGLNEALLE
RINSARKIHLVPCRLRGQFVLRFAICSRKVESGHVRLAWEHIRGLAAELLAAEEGKAEIKS
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>pP23526

MSDKLPYKVAD I GLAAWGRKALD I AENEMPGLMRMRERY SASKPLKGARITAGCLHMTVETAVLIETLVTLGAEVQWSSCNIFSTQ
DHAAAATAKAGIPVYAWKGETDEEYLWCIEQTLYFKDGPLNMILDDGGDLTNLIHTKYPQLLPGIRGISEETTTGVHNLYKMMAN
GILKVPAINVNDSVTKSKFDNLYGCRESL IDG IKRATDVMIAGKVAVVAGYGDVGKGCAQALRGFGARVIITEIDP INALQAAME
GYEVTTMDEACQEGNIFVTTTGCIDI 1 LGRHFEQMKDDAITVCN IGHFDVE IDVKWLNENAVEKVN IKPQVDRYRLKNGRRITLLA
EGRLVNLGCAMGHPSFVMSNSFTNQVMAQI ELWTHPDKYPVGVHFLPKKLDEAVAEAHLGKLNVKLTKLTEKQAQYLGMSCDGPF
KPDHYRY

>Q005920

MLKFQTVRGGLRLLGVRRSSSAPVASPNVRRLEYKP IKKVMVANRGEIAIRVFRACTELGIRTVAVYSEQDTGQMHRQKADEAYL
IGRGLAPVQAYLHIPDI I1KVAKENGVDAVHPGYGFLSERADFAQACQDAGVRFIGPSPEVVRKMGDKVEARATATAAGVPVVPGT
DSPISSLHEAHEFSNTFGFP I IFKAAYGGGGRGMRVVHSYEELEENYTRAYSEALAAFGNGALFVEKFIEKPRHIEVQILGDQYG
NILHLYERDCS1QRRHQKVVEIAPATHLDPQLRSRLTSDSVKLAKQVGYENAGTVEFLVDKHGKHYFIEVNSRLQVEHTVTEEIT
DVDLVHAQIHVSEGRSLPDLGLRQENIRINGCAIQCRVTTEDPARSFQPDTGRIEVFRSGEGMG IRLDNASAFQGAV ISPHYDSL
LVKVIAHGKDHPTAATKMSRALAEFRVRGVKTNIPFLQONVLNNQQFLAGTVDTQF IDENPELFQLRPAQNRAQKLLHYLGHVMVN
GPTTPIPVNVSPSPVDPAVPVVPIGPPPAGFRD I LLREGPEGFARAVRNHQGLLLMDTTFRDAHQSLLATRVRTHDLKKIAPYVA
HNFNKLFSMENWGGATFDVAMRFLYECPWRRLQELREL IPNIPFQMLLRGANAVGYTNYPDNVVFKFCEVAKENGMDVFRVFDSL
NYLPNMLLGMEAAGSAGGVVEAAISYTGDVADPSRTKYSLEYYMGLAEELVRAGTHILCIKDMAGLLKPAACTMLVSSLRDRFPD
LPLHIHTHDTSGAGVAAMLACAQAGADVVDVAVDSMSGMTSQPSMGALVACTKGTPLDTEVPLERVFDYSEYWEGARGLYAAFDC
TATMKSGNSDVYENE IPGGQYTNLHFQAHSMGLGSKFKEVKKAYVEANQMLGDL IKVTPSSK1VGDLAQFMVQNGLSRAEAEAQA
EELSFPRSVVEFLQGY 1GI1PHGGFPEPFRSKVLKDLPRIEGRPGASLPPLNLKELEKDL IDRHGEEVTPEDVLSAAMYPDVFAQF
KDFTATFGPLDSLNTRLFLQGPKIAEEFEVELERGKTLHIKALAVSDLNRAGQRQVFFELNGQLRSILVKDTQAMKEMHFHPKAL
KDVKGQ I GAPMPGKV ID IKVAAGDKVAKGQPLCVLSAMKMETVVTSPMEGT IRKVHVTKDMTLEGDDLILEIE

>P41338

MSQONVY IVSTARTP IGSFQGSLSSKTAVELGAVALKGALAKVPELDASKDFDE I I FGNVLSANLGQAPARQVALAAGLSNHIVAS
TVNKVCASAMKAT ILGAQS IKCGNADVVVAGGCESMTNAPYYMPAARAGAKFGQTVLVDGVERDGLNDAYDGLAMGVHAEKCARD
WDITREQQDNFAIESYQKSQKSQKEGKFDNE IVPVT IKGFRGKPDTQVTKDEEPARLHVEKLRSARTVFQKENGTVTAANASPIN
DGAAAVILVSEKVLKEKNLKPLAT IKGWGEAAHQPADFTWAPSLAVPKALKHAGIED INSVDYFEFNEAFSVVGLVNTKILKLDP
SKVNVYGGAVALGHPLGCSGARVVVTLLSILQQEGGKIGVAAICNGGGGASSIVIEKI

>pP13280

MTDQAFVTLTTNDAYAKGALVLGSSLKQHRTSRRLAVLTTPQVSDTMRKALEIVFDEVITVDILDSGDSAHLTLMKRPELGVTLT
KLHCWSLTQYSKCVFMDADTLVLAN IDDLFEREELSAAPDPGWPDCFNSGVFVYQPSVETYNQLLHVASEQGSFDGGDQGLLNTF
FNSWATTDIRKHLPFIYNLSS1S1YSYLPAFKAFGANAKVVHFLGQTKPWNYTYDTKTKSVRSEGHDPTMTHPQFLNVWWDIFTT
SVVPLLQQFGLVQDTCSYQHVEDVSGAVSHLSLGETPATTQPFVSSEERKERWEQGQADYMGADSFDNIKKKLDTYLQ

>P54869

MQRLLAPARRVLQVKRAMQETSLTPAHLLSAAQQRFSTIPPAPLAKTDTWPKDVGILALEVYFPAQYVDQTDLEKFNNVEAGKYT
VGLGQTRMGFCSVQED INSLCLTVVQRLMERTKLPWDAVGRLEVGTET I IDKSKAVKTVLMELFQDSGNTDIEGIDTTNACYGGT
ASLFNAANWMESSYWDGRYALVVCGD IAVYPSGNARPTGGAGAVAML I GPKAPLVLEQGLRGTHMENAYDFYKPNLASEYPLVDG
KLSITQCYLRALDRCYAAYRKKIQNQWKQAGNNQPFTLDDVQYMIFHTPFCKMVQKSLARLMFNDFLSSSSDKQNNLYKGLEAFRG
LKLEETYTNKDVDKALLKASLDMFNQKTKASLYLSTNNGNMYTSSLYGCLASLLSHHSAQELAGSRIGAFSYGSGLAASFFSFRV
SKDASPGSPLEKLVSSVSDLPKRLDSRRRMSPEEFTE IMNQREQFYHKVNFSPPGDTSNLFPGTWYLERVDEMHRRKYARCPV

>P00636

MTDQAAFDTNIVTLTRFVMEEGRKARGTGEMTQLLNSLCTAVKAISTAVRKAGIAHLYGIAGSTNVTGDQVKKLDVLSNDLV INV
LKSSFATCVLVSEEDKNAI IVEPEKRGKYVVCFDPLDGSSNIDCLVSIGTIFG1YRKNSTDEPSEKDALQPGRNLVAAGYALYGS
ATMLVLAMVNGVNCFMLDPAIGEF ILVDRDVKIKKKGS1YSINEGYAKEFDPAITEY IQRKKFPPDNSAPYGARYVGSMVADVHR
TLVYGGIFMYPANKKSPKGKLRLLYECNPMAYVMEKAGGLATTGKEAVLDIVPTD IHQRAP I 1LGSPEDVTELLE1YQKHAAK

(2) 26 Degradation proteins
>P07764

MTTYFNYPSKELQDELRE1AQKIVAPGKGILAADESGPTMGKRLQD IGVENTEDNRRAYRQLLFSTDPKLAENISGVILFHETLY
QKADDGTPFAEILKKKG I ILGIKVDKGVVPLFGSEDEVTTQGLDDLAARCAQYKKDGCDFAKWRCVLKIGKNTPSYQSILENANV
LARYASI1CQSQRIVPIVEPEVLPDGDHDLDRAQKVTETVLAAVYKALSDHHVYLEGTLLKPNMVTAGQSAKKNTPEEIALATVQA
LRRTVPAAVTGVTFLSGGQSEEEATVNLSAINNVPL IRPWALTFSYGRALQASVLRAWAGKKEN IAAGQNELLKRAKANGDAAQG
KYVAGSAGAGSGSLFVANHAY

>P09972

MPHSYPALSAEQKKELSDIALRIVAPGKGILAADESVGSMAKRLSQIGVENTEENRRLYRQVLFSADDRVKKCIGGVIFFHETLY
QKDDNGVPFVRT 1QDKGIVVG IKVDKGVVPLAGTDGETTTQGLDGLSERCAQYKKDGADFAKWRCVLKISERTPSALAILENANV
LARYAS1CQQONGIVPIVEPEILPDGDHDLKRCQYVTEKVLAAVYKALSDHHVYLEGTLLKPNMVTPGHACP IKYTPEEIAMATVT
ALRRTVPPAVPGVTFLSGGQSEEEASFNLNAINRCPLPRPWALTFSYGRALQASALNAWRGQRDNAGAATEEF IKRAEVNGLAAQ
GKYEGSGEDGGAAAQSLY IANHAY
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>P04694

MDSYV1QTDVDDSLSSVLDVHVNIGGRNSVQGRKKGRKARWDVRPSDMSNKTFNP IRATVDNMKVQPNPNKTVISLSIGDPTVFG
NLPTDPEVTQAMKDALDSGKYNGYAPSIGYLSSREEVASYYHCHEAPLEAKDVILTSGCSQAIELCLAVLANPGQNILIPRPGFS
LYRTLAESMGIEVKLYNLLPEKSWEIDLKQLESL IDEKTACLVVNNPSNPCGSVFSKRHLQKILAVAERQCVP ILADEIYGDMVF
SDCKYEPLANLSTNVP ILSCGGLAKRWLVPGWRLGWILIHDRRDIFGNEIRDGLVKLSQRILGPCTIVQGALKSILQRTPQEFYH
DTLSFLKSNADLCYGALAAIPGLQPVRPSGAMYLMVGIEMEHFPEFENDVEFTERL IAEQAVHCLPATCFEYPNFFRVVITVPEV
MMLEACSRIQEFCEQHYHCAEGSQEECDK

>P00560

MSLSSKLSVQDLDLKDKRVF IRVDFNVPLDGKKITSNQRIVAALPTIKYVLEHHPRYVVLASHLGRPNGERNEKYSLAPVAKELQ
SLLGKDVTFLNDCVGPEVEAAVKASAPGSVILLENLRYHIEEEGSRKVDGQKVKASKEDVQKFRHELSSLADVY INDAFGTAHRA
HSSMVGFDLPQRAAGFLLEKELKYFGKALENPTRPFLAILGGAKVADKIQL IDNLLDKVDSI 1 1GGGMAFTFKKVLENTEIGDSI
FDKAGAE I VPKLMEKAKAKGVEVVLPVDF I IADAFSADANTKTVTDKEG IPAGWQGLDNGPESRKLFAATVAKAKT IVWNGPPGV
FEFEKFAAGTKALLDEVVKSSAAGNTVI IGGGDTATVAKKYGVTDKISHVSTGGGASLELLEGKELPGVAFLSEKK

>P11410

SYDSFGDRVT 1 IVFGASGDLARKKTFPALFGLFREKQLPSTVQI I1GYARSHLSDKDFKDY I SSHFKGGDDKTKEDFLNLCSY 1SD
PYDTDEGYKKLEARCQEYESKHNVKVPERLFYLALPPSVFHTVCEQVKKNVYPKNEKSR I IEKPFGRDLETYRELQKQISPLFT
EDEVYRIDHYLGKEMVKNLLVLRFGNELFSG IWNNKHITSVQISFKEAFGTEGRGGYFDNIG I IRDVMONHLLQVLTLLTMERPYV
SFDPEAVRDEKVKVLKAFDK I1DVNDVLLGQYGKSEDGTKPGYLDDSTVKPNSKAVTYAAFRVNIHNERWDGVP I VLRAGKALDEG
KAEIRI1QFKPVAKGMFKE IQRNELVIRIQPNEATYLKINSKIPGISTETSLTDLDLTYSTRYSKDFWIPEAYEAL IRDCYLGNHS
NFVRDDELEVSWKLFTPLLEAVEKEENVKLESYPYGSKGPKELRKYL IDHGYVFNDPGTYQWPLTNTDVK

>P00511

MTHEEHHAARTLGVGKATAVLTSGGDAQGMNAAVRAVVRVG I FTGARVFFVHEGYQGLVDGGDHIREATWESVSMMLQLGGTVIG
SARCKDFREREGRLRAAHNLVKRGITNLCVIGGDGSLTGADTFRSEWSDLLSDLQKAGKITAEEATRSSYLNIVGLVGSIDNDFC
GTDMTIGTDSALHRITEIVDAITTTAQSHQRTFVLEVMGRHCGYLALVTSLSCGADWVFIPECPPDDNWEDHLCRRLSETRTRGS
RLNT I T1VAEGAIDRNGKP ITSEGVKDLVVRRLGYDTRVTVLGHVQRGGTPSAFDRILGSRMGVEAVMALLEGTPDTPACVVSLSG
NQAVRLPLMECVQVTKDVTKAMDEKRFDEAMKLRGRSFMNNWEVYKLLAH IRPPAPKSGSYTVAVMNVGAPAAGMNAAVRSTVRI
GL1QGNRVLVVHDGFEGPAKGQIEEAGWSYVGGWTGQGGSKLGSKRTLPKKSFEQISANITKFNIQGLV I 1GGFEAYTGGLELME
GRKQFDELCIPFVVIPATVSNNVPGSDFSVGADTALNTICTTCDRIKQSAAGTKRRVFI IETMGGYCGYLATMAGLAAGADAAY
FEEPFTIRDLQANVEHLVQKMKTTVKRGLVLRNEKCNENYTTDFIFNLYSEEGKG I FDSRKNVLGHMQQGGSPTPFDRNFATKMG
AKAMNWMAGK IKESYRNGR IFANTPDSGCVLGMRKRALVFQPVTELQNQTDFEHR IPKEQWWLKLRP ILKILAKYEIDLDTSEHA
HLEHISRKRSGEATV

>P70712

MEPSPLELPVDAVRRIATELNCDPTDERVALRLDEEDKLKRFKDCFY IPKMRDLPS IDLSLVNEDDNATYFLGNSLGLQPKMVKT
YLEEELDKWAKIGAYGHEVGKRPWI 1GDES 1VSLMKD I VGAHEKE IALMNALTVNLHLLLLSFFKPTPKRHKILLEAKAFPSDHY
AIESQIQLHGLDVEKSMRMIKPREGEETLRMEDILEVIEKEGDS IAVVLFSGLHFYTGQLFNIPAITQAGHAKGCFVGFDLAHAV
GNVELHLHDWDVDFACWCSYKYLNSGAGGLAGAF ITHEKHAHT IKPALVGWFGHELSTRFNMDNKLQL IPGVNGFRISNPPILLVC
SLHASLEIFQQATMTALRRKSILLTGYLEYLLKHYHGGNDTENKRPVVNI ITPSRAEERGCQLTLTFSISKKGVFKELEKRGVVC
DKREPEGIRVAPVPLYNSFHDVYKFIRLLTAILDSTERN

>P15019

MSEPAQKKQKVANNSLEQLKASGTVVVADTGDFGS IAKFQPQDSTTNPSL I LAAAKQPTYAKL IDVAVEYGKKHGKTTEEQVENA
VDRLLVEFGKEILK1VPGRVSTEVDARLSFDTQAT IEKARHI IKLFEQEGVSKERVLIKIASTWEG I1QAAKELEEKDGIHCNLTL
LFSFVQAVACAEAQVTLISPFVGRILDWYKSSTGKDYKGEADPGV I SVKKTYNYYKKYGYKT IVMGASFRSTDE IKNLAGVDYLT
I SPALLDKLMNSTEPFPRVLDPVSAKKEAGDK1SY I SDESKFRFDLNEDAMATEKLSEGIRKFSAD IVTLFDL IEKKVTA

>P06169

MSEITLGKYLFERLKQVNVNTVFGLPGDFNLSLLDK1YEVEGMRWAGNANELNAAYAADGYARIKGMSCIITTFGVGELSALNGI
AGSYAEHVGVLHVVGVPSISAQAKQLLLHHTLGNGDFTVFHRMSANISETTAMITDIATAPAEIDRCIRTTYVTQRPVYLGLPAN
LVDLNVPAKLLQTP IDMSLKPNDAESEKEVIDT I LALVKDAKNPV I LADACCSRHDVKAETKKL IDLTQFPAFVTPMGKGS IDEQ
HPRYGGVYVGTLSKPEVKEAVESADL ILSVGALLSDFNTGSFSYSYKTKNIVEFHSDHMKIRNATFPGVQMKFVLQKLLTTIADA
AKGYKPVAVPARTPANAAVPASTPLKQEWMWNQLGNFLQEGDVVIAETGTSAFGINQTTFPNNTYGISQVLWGSIGFTTGATLGA
AFAAEE I1DPKKRVILFIGDGSLQLTVQEISTMIRWGLKPYLFVLNNDGYTIEKL IHGPKAQYNE IQGWDHLSLLPTFGAKDYETH
RVATTGEWDKLTQDKSFNDNSKIRMIEIMLPVFDAPQNLVEQAKLTAATNAKQ

>P56649
SK1GINGFGRIGRLVLRAALEMGAQVVAVNDPFIALEYMVYMFKYDSTHGMFKGEVKAEDGALVVDGKK I TVENEMKPEN IPWSK
AGAEYIVESTGVFTTIEKASAHFKGGAKKV 1 I SAPSADAPMFVCGVNLEKY SKDMKVVSNASCTTNCLAPVAKVLHENFEIVEGL

MTTVHAVTATQKTVDGPSAKDWRGGRGAAQN 1 IPSSTGAAKAVGKV IPELDGKLTGMAFRVPTPNVSVVDLTVRLGKECSYDDIK
AAMKAASEGPLQGVLGYTEDDVVSCDFTGDNRSS IFDAKAG IQLSKTFVKVVSWYDNEFGYSQRV IDL IKHMQKVDSA
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>P00558

MSLSNKLTLDKLDVKGKRVVMRVDFNVPMKNNQ I TNNQRIKAAVPS I KFCLDNGAKSVVLMSHLGRPDGVPMPDKYSLEPVAVEL
KSLLGKDVLFLKDCVGPEVEKACANPAAGSV I LLENLRFHVEEEGKGKDASGNKVKAEPAKIEAFRASLSKLGDVYVNDAFGTAH
RAHSSMVGVNLPQKAGGFLMKKELNYFAKALESPERPFLAILGGAKVADKIQL INNMLDKVNEMI 1GGGMAFTFLKVLNNMEIGT
SLFDEEGAKIVKDLMSKAEKNGVKITLPVDFVTADKFDENAKTGQATVASG IPAGWMGLDCGPESSKKYAEAVTRAKQ IVWNGPV
GVFEWEAFARGTKALMDEVVKATSRGCITI IGGGDTATCCAKWNTEDKVSHVSTGGGASLELLEGKVLPGVDALSNI

>P32755

MTTYSNKGPKPERGRFLHFHSVTFWVGNAKQAASFYCNKMGFEPLAYKGLETGSREVVSHV IKQGK I VFVLCSALNPWNKEMGDH
LVKHGDGVKD IAFEVEDCEH I VQKARERGAK I VREPWVEEDKFGKVKFAVLQTYGDTTHTLVEKINYTGRFLPGFEAPTYKDTLL
PKLPSCNLEI'IDHIVGNQPDQEMESASEWYLKNLQFHRFWSVDDTQVHTEYSSLRSIVVANYEES IKMP INEPAPGRKKSQIQEY
VDYNGGAGVQHIALRTEDI I TTIRHLRERGMEFLAVPSSYYRLLRENLKTSKIQVKENMDVLEELKILVDYDEKGYLLQIFTKPM
QDRPTLFLEVIQRHNHQGFGAGNFNSLFKAFEEEQALRGNLTDLETNGVRSGM

>P11412

MSEGPVKFEKNTVISVFGASGDLAKKKTFPALFGLFREGYLDPSTKIFGYARSKLSMEEDLKSRVLPHLKKPHGEADDSKVEQFF
KMVSY I1SGNYDTDEGFDELRTQIEKFEKSANVDVPHRLFYLALPPSVFLTVAKQIKSRVYAENGITRVIVEKPFGHDLASARELQ
KNLGPLFKEEELYRIDHYLGKELVKNLLVLRFGNQFLNASWNRDNIQSVQISFKERFGTEGRGGYFDSI1G I IRDVMQNHLLQIMT
LLTMERPVSFDPES IRDEKVKVLKAVAP IDTDDVLLGQYGKSEDGSKPAYVDDDTVDKDSKCVTFAAMTFN IENERWEGVP IMMR
AGKALNESKVE IRLQYKAVASGVFKD IPNNELVIRVQPDAAVYLKFNAKTPGLSNATQVTDLNLTYASRYQDFWIPEAYEVLIRD
ALLGDHSNFVRDDELD ISWGIFTPLLKHIERPDGPTPEIYPYGSRGPKGLKEYMQKHKYVMPEKHPYAWPVTKPEDTKDN

>P26263

MSEITLGKYLFERLKQVNVNT IFGLPGDFNLSLLDK1YEVDGLRWAGNANELNAAYAADGYARIKGLSVLVTTFGVGELSALNGI
AGSYAEHVGVLHVVGVPSISAQAKQLLLHHTLGNGDFTVFHRMSANISETTSMITDIATAPSEIDRLIRTTFITQRPSYLGLPAN
LVDLKVPGSLLEKP IDLSLKPNDPEAEKEV IDTVLEL IQNSKNPV ILSDACASRHNVKKETQKL IDLTQFPAFVTPLGKGSIDEQ
HPRYGGVYVGTLSKQDVKQAVESADL ILSVGALLSDFNTGSFSYSYKTKNVVEFHSDYVKVKNATFLGVQMKFALQNLLKV IPDV
VKGYKSVPVPTKTPANKGVPASTPLKQEWLWNELSKFLQEGDV I ISETGTSAFGINQT IFPKDAYGISQVLWGSIGFTTGATLGA
AFAAEEI1DPNKRVILFIGDGSLQLTVQEISTMIRWGLKPYLFVLNNDGYTIEKLIHGPHAEYNEIQTWDHLALLPAFGAKKYENH
KIATTGEWDALTTDSEFQKNSVIRLIELKLPVFDAPESL 1KQAQLTAATNAKQ

>P16467

MSEITLGKYLFERLSQVNCNTVFGLPGDFNLSLLDKLYEVKGMRWAGNANELNAAYAADGYARIKGMSCIITTFGVGELSALNGI
AGSYAEHVGVLHVVGVPSISSQAKQLLLHHTLGNGDFTVFHRMSANISETTAMITDIANAPAEIDRCIRTTYTTQRPVYLGLPAN
LVDLNVPAKLLETPIDLSLKPNDAEAEAEVVRTVVEL IKDAKNPV I LADACASRHDVKAETKKLMDLTQFPVYVTPMGKGAIDEQ
HPRYGGVYVGTLSRPEVKKAVESADL ILSIGALLSDFNTGSFSYSYKTKNIVEFHSDHIKIRNATFPGVQMKFALQKLLDAIPEV
VKDYKPVAVPARVP I TKSTPANTPMKQEWMWNHLGNFLREGD IVIAETGTSAFGINQTTFPTDVYAIVQVLWGS IGFTVGALLGA
TMAAEELDPKKRVILFIGDGSLQLTVQEISTMIRWGLKPY IFVLNNNGYTIEKL IHGPHAEYNE 1 QGWDHLALLPTFGARNYETH
RVATTGEWEKLTQDKDFQDNSKIRMIEVMLPVFDAPQNLVKQAQLTAATNAKQ

>Q02110

MTSYSDKGEKPERGRFLHFHSVTFWVGNAKQAASYYCSKIGFEPLAYKGLETGSREVVSHVVKQDK I VFVFSSALNPWNKEMGDH
LVKHGDGVKD IAFEVEDCDY IVQKARERGAI I VREEVCCAADVRGHHTPLDRARQVWEGTLVEKMTFCLDSRPQPSQTLLHRLLL
SKLPKCGLE I 1DH1VGNQPDQEMESASQWYMRNLQFHRFWSVDDTQ IHTEYSALRSVVMANYEES IKMP INEPAPGKKKSQIQEY
VDYNGGAGVQHIALKTEDI I TAIRSLRERGVEFLAVPFTYYKQLQEKLKSAKIRVKESIDVLEELKILVDYDEKGYLLQIFTKPM
QDRPTVFLEVIQRNNHQGFGAGNFNSLFKAFEEEQELRGNLTDTDPNGVPFRL

>P12709

MSNNSFTNFKLATELPAWSKLQK1YESQGKTLSVKQEFQKDAKRFEKLNKTFTNYDGSKILFDYSKNLVNDE I 1AAL IELAKEAN
VTGLRDAMFKGEHINSTEDRAVYHVALRNRANKPMYVDGVNVAPEVDSVLKHMKEFSEQVRSGEWKGYTGKKITDVVNIGIGGSD
LGPVMVTEALKHYAGVLDVHFVSNIDGTHIAETLKVVDPETTLFLIASKTFTTAET I TNANTAKNWFLSKTGNDPSH IAKHFAAL
STNETEVAKFG IDTKNMFGFESWVGGRYSVWSAIGLSVALY IGYDNFEAFLKGAEAVDNHFTQTPLEDNIPLLGGLLSVWYNNFF
GAQTHLVAPFDQYLHRFPAYLQQLSMESNGKSVTRGNVFTDYSTGSILFGEPATNAQHSFFQLVHQGTKL IPSDFILAAQSHNPI
ENKLHQKMLASNFFAQAEALMVGKDEEQVKAEGATGGLVPHKVFSGNRPTTS ILAQKITPATLGALIAYYEHVTFTEGAIWNINS
FDQWGVELGKVLAKV IGKELDNSST ISTHDASTNGL INQFKEWM

>pP56252

SITKVFARTIFDSRGNPTVEVDLYTSKGLFRAAVPSGASTGVHEALEMRDGDKSKYHGKSVFENAVKNVNDV IVPE I IKSGLKVTQ
QKECDEFMCKLDGTENKSSLGANAILGVSLAICKAGAAELGIPLYRHIANLANYDEVILPVPAFNV INGGSHAGNKLAMQEFMIL
PTGATSFTEAMRMGTEVYHHLKAV I KARFGLDATAVGDEGGFAPN I LNNKDALDL 1QEATKKAGYTGKIEIGMDVAASEFYKQNN
1'YDLDFKTANNDGSQK1SGDQLRDMYMEFCKDFP 1VS1EDPFDQDDWETWSKMTSGTT 1QIVGDDLTVTNPKRITTAVEKKACKC
LLLKVNQIGSVTESIDAHLLAKKNGWGTMVSHRSGETEDCFIADLVVGLCTGQIKTGAPCRSERLAKYNQILRIEEELGSGAKFA
GKNFRAPS
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>P11979

MSKPHSDVGTAFIQTQQLHAAMADTFLEHMCRLD IDSPPITARNTGI ICTIGPASRSVE I LKEMIKSGMNVARLNFSHGTHEYHA
ETIKNVRAATESFASDP IRYRPVAVALDTKGPEIRTGL IKGSGTAEVELKKGATLKITLDNAYMEKCDENVLWLDYKN ICKVVEV
GSKVYVDDGL I SLLVKEKGADFLVTEVENGGSLGSKKGVNLPGAAVDLPAVSEKD I1QDLKFGVEQDVDMVFASF IRKASDVHEVR
KVLGEKGKNIKI ISKIENHEGVRRFDE I LEASDG IMVARGDLGIE1PAEKVFLAQKMMIGRCNRAGKPV ICATQMLESMIKKPRP
TRAEGSDVANAVLDGADCIMLSGETAKGDYPLEAVRMQHL AREAEAAMFHRKLFEELVRGSSHSTDLMEAMAMGSVEASYKCLA
AALIVLTESGRSAHQVARYRPRAP I IAVTRNHQTARQAHLYRG I FPVVCKDPVQEAWAEDVDLRVNLAMNVGKARGFFKHGDVV
VLTGWRPGSGFTNTMRVVPVP

>P07322

MS1QKITHAREILDSRGEPTVEVDLHTAKGHFRAAVPSGASTGIHEALEPRDGDKKRFLGKGVLKAVEH INKT IGPAL IEKKISVV
EQEKIDKVMIEMDGTENKSKFGANAILGVSLAVCKAGAAEKGVPLYRHIADLAGNTEL ILPVPAFNV INGGSHAGNKLAMQEFMV
LPVGAASFHDAMRVGAEVYHSLKGV IKAKYGKDATNVGGEGGFAPNILDNHEALELLKAATAQAGYTDKVV IGMDVAASEFCRDG
RYHLDFKSPPHTKRY ITGEQLGE1I'YRGFIKDYPVVSIEDPFDQDDWEAWKRFVFHVD 1QVVGDDLTVTNPKR IAHGAEQHACNCL
LLKVNQIGSVTES IQACKLAQSHGWGVMVSHRSGETEDTFIADLVVGLCTGQIKTGAPCRSERLAKYNQLMRIEEALGDKAKFAG
RKFRNPKAK

>Q99LB7

MASLSRVLRVAATCPRGRAAWNLGLQPLATEARPTTEKSVPYQRTLKEEAQGASVVPQGPSQPLPSTANVVVIGGGSLGCQTLYH
LAKLGVGGAVLLERERLTSGTTWHTAGLLWQLRPSDVEVELLAHTRQVVSRDLEEETGLHTGWIQNGGLFITASNQQRLNEYKRLM
SLGKAYGIESHVLSPAETKSLYPLMNVDDLYGTLYVPQDGTMDPAGTCTTLTRAAVARGAQVIENCAVTGIRVRTDDFGVRRVAA
VETEHGSIQTPCVVNCAGVWASKVGRMAGVKVPLVAMHHAYVVTERIEG IQNMPNVRDHDASVYLRLQGDALSVGGYEANP IFWE
EVSDKFAFGLFDLDWDVFTQHIEGAINRVPVLEKTGIKSTVCGPESFTPDHKPLMGEAPELRGFFLGCGFNSAGMMLGGGCGQEL
AHWIVHGRPEKDMYSYD IRRFHHSLTDHTRWIRERSHESYAKNY SVVFPHDEPLAGRNMRRDPLHEELLGQGCVFQERQGWERPG
WFNPQETAQVLDYDYYGAYGNQAHKDYTYSRLLGDEYTFDFPPHHHMIQKECLACRGAAAVFNMSYFGKFYLLGVDARKAADWLF
SADVNRPPGSTVYTCMLNQRGGTESDLTVSRLAPGTQASPLVPAFEGDCYYLAVGGAVAQHNWSH INTVLQDQEFRCQLMDSSED
LGMLSIQGPASRD I LQDVLDADLSNEAFPFSTHQLVRAAGHLVRAIRLSFVGELGWELHVPRASCLPVYRAVMAAGARHGLVNAG
YRAIDSLSIEKGYRHWHADLRPDDSPLEAGLAFTCKLKTSVPFLGREALEKQRATGLRRRLICLTVEEEVPMFGLEATWRNGQVV
GHVRRADFGFTVNKTIAYGY IRDPSGGPVSLDFVKNGEYALERMGVTYAAQVHLKSPFDPDNKRVKG Y

>Q9UL12

MASLSRALRVAAAHPRQSPTRGMGPCNLSSAAGPTAEKSVPYQRTLKEGQGTSVVAQGPSRPLPSTANVVVIGGGSLGCQTLYHL
AKLGMSGAVLLERERLTSGTTWHTAGLLWQLRPSDVEVELLAHTRRVVSRELEEETGLHTGWIQNGGLFIASNRQRLDEYKRLMS
LGKAYGVESHVLSPAETKTLYPLMNVDDLYGTLYVPHDGTMDPAGTCTTLARAASARGAQVIENCPVTGIRVWTDDFGVRRVAGYV
ETQHGSIQTPCVVNCAGVWASAVGRMAGVKVPLVAMHHAYVVTERIEGIQNMPNVRDHDASVYLRLQGDALSVGGYEANP IFWEE
VSDKFAFGLFDLDWEVFTQHIEGAINRVPVLEKTGIKSTVCGPESFTPDHKPLMGEAPELRGFFLGCGFNSAGMMLGGGCGQELA
HWI THGRPEKDMHGYD IRRFHHSLTDHPRWIRERSHESYAKNY SVVFPHDEPLAGRNMRRDPLHEELLGQGCVFQERHGWERPGW
FHPRGPAPVLEYDYYGAYGSRAHEDYAYRRLLADEYTFAFPPHHDT IKKECLACRGAAAVFDMSYFGKFYLVGLDARKAADWLFS
ADVSRPPGSTVYTCMLNHRGGTESDLTVSRLAPSHQASPLAPAFEGDGYYLAMGGAVAQHNWSHITTVLQDQKSQCQL IDSSEDL
GMIST1QGPASRAILQEVLDADLSNEAFPFSTHKLLRAAGHLVRAMRLSFVGELGWELHIPKASCVPVYRAVMAAGAKHGL INAGY
RAIDSLSIEKGYRHWHADLRPDDSPLEAGLAFTCKLKSPVPFLGREALEQQRAAGLRRRLVCFTMEDKVPMFGLEATWRNGQVVG
HVRRADFGFAIDKTIAYGY IHDPSGGPVSLDFVKSGDYALERMGVTYGAQAHLKSPFDPNNKRVKGIY

>Q9JHI5

MATAIRLLGRRVSSWRLRPSPSPLAVPRRAHS ILPVDDD INGLNEEQKQLRHT I SKFLQENLAPKAQE IDQTNDFKNLREFWKQL
GSLGVLGITAPVQYGGSGLGYLEHVLVMEE I SRASGAVGLSYGAHSNLCVNQI'VRNGNEAQKEKYLPKL I SGEF IGALAMSEPNA
GSDVVSMKLKAEKKGDHYVLNGNKFWITNGPDADILVVYAKTDLTAVPASRGI TAFIVEKGMPGFSTSKKLDKLGMRGSNTCELV
FEDCKVPAANVLSQESKGVYVLMSGLDLERLVLAGGPLG IMQAVLDHT IPYLHVREAFGQKIGQFQLMQGKMADMYTRLMASRQY
VYNVAKACDEGHI IPKDCAGVILYAAECATQVALDGIQCLGGNGY INDFPMGRFLRDAKLYE IGAGTSEVRRLV IGRAFNADFR

>P17182

MSILRIHAREIFDSRGNPTVEVDLYTAKGLFRAAVPSGASTGIYEALELRDNDKTRFMGKGVSQAVEH INKT IAPALVSKKVNVV
EQEKIDKLMIEMDGTENKSKFGANAILGVSLAVCKAGAVEKGVPLYRHIADLAGNPEVILPVPAFNV INGGSHAGNKLAMQEFMI
LPVGASSFREAMRIGAEVYHNLKNV IKEKYGKDATNVGDEGGFAPNILENKEALELLKTATAKAGYTDQVVIGMDVAASEFYRSG
KYDLDFKSPDDPSRY ITPDQLADLYKSFVQNYPVVSIEDPFDQDDWGAWQKFTASAG IQVVGDDLTVTNPKR IAKAASEKSCNCL
LLKVNQIGSVTESLQACKLAQSNGWGVMVSHRSGETEDTFIADLVVGLCTGQIKTGAPCRSERLAKYNQILRIEEELGSKAKFAG
RSFRNPLAK

>P04075

MPYQYPALTPEQKKELSDIAHRIVAPGKGILAADESTGSIAKRLQSIGTENTEENRRFYRQLLLTADDRVNPCIGGVILFHETLY
QKADDGRPFPQV IKSKGGVVG IKVDKGVVPLAGTNGETTTQGLDGLSERCAQYKKDGADFAKWRCVLKIGEHTPSALAIMENANV
LARYAS1CQQONGIVPIVEPEILPDGDHDLKRCQYVTEKVLAAVYKALSDHHIYLEGTLLKPNMVTPGHACTQKFSHEE IAMATVT
ALRRTVPPAVTGITFLSGGQSEEEAS INLNAINKCPLLKPWALTFSYGRALQASALKAWGGKKENLKAAQEEYVKRALANSLACQ
GKYTPSGQAGAAASESLFVSNHAY
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>Q8CHTO

MLPLPSLRRSLLSHAWRSAGLRWKHTSSLKVANEP I LAFSQGSPERDALQKALKDLKGQTEAIPCVVGDEEVWTSDIQYQLSPFN
HAHKVAKFCYADKALLNRAIDAALAARKEWDLKPMADRAQVFLKAADMLSGPRRAEVLAKTMVGQGKTVIQAEIDAAAEL IDFFR
FNAKFAVELEGEQP ISVPPSTNHTVYRGLEGFVAAISPFENFTAIGGNLAGAPALMGNVVLWKPSDTAMLASYAVYRILREAGLPP
NI 1QFVPADGPTFGDTVTSSEHLCGINFTGSVPTFKHLWRQVAQNLDRFRTFPRLAGECGGKNFHFVHSSADVDSVVSGTLRSAF
EYGGQKCSACSRLYVPKSLWPQIKGRLLEEHSR IKVGDPAEDFGTFFSAV IDAKAFARIKKWLEHARSSPSLSILAGGQCNESVG
YYVEPCI 1ESKDPQEP IMKEEIFGPVLTVYVYPDDKYRETLKLVDSTTSYGLTGAVFAQDKATVQEATRMLRNAAGNFY INDKST
GSVVGQQPFGGARASGTNDKPGGPHY I LRWTSPQV IKETHKPLGDWRYSYMQ

(3) 21 Metabolism proteins
>P97807

MYRALRLLARSRRLLRVPSAGAAVSGEATTLPRCAPNVARMASQNSFRVEFDTFGELKVPTDKYYGAQTVRSTMNFKIGGATERM
PIPVIQAFGILKRAAAEVNQEYGLDPKIASAIMKAADEVAEGKLNDHFPLVVWQTGSGTQTNMNVNEV I SNRATEMLGGELGSKK
PVHPNDHVNKSQSSNDTFPTAMHIAAAVEVHKVLLPGLQKLHDALSAKSKEFAQV IKIGRTHTQDAVPLTLGQEFSGYVQQVQYA
MVRIKAAMPRIYELAAGGTAVGTGLNTRIGFAEKVAAKVAALTGLPFVTAPNKFEALAAHDALVELSGAMNTAACSLMKIANDIR
FLGSGPRSGLGEL ILPENEPGSS IMPGKVNPTQCEAMTMVAAQVMGNHVAVTVGGSNGHFELNVFKPMM IKNVLHSARLLGDASYV
SFTENCVVGIQANTERINKLMNESLMLVTALNPHIGYDKAAKIAKTAHKNGSTLKETAIELGYLTAEQFDEWVKPKDMLGPK

>P50544

MQSARMTPSVGRQLLRLGARSSRSTTVLQGQPRP ISAQRLYAREATQAVLDKPETLSSDASTREKPARAESKSFAVGMFKGQLTI
DQVFPYPSVLSEEQAQFLKELVGPVARFFEEVNDPAKNDALEKVEDDTLQGLKELGAFGLQVPSELGGLGLSNTQYARLAEIVGM
HDLGVSVTLGAHQSIGFKGILLYGTKAQREKYLPRVASGQALAAFCLTEPSSGSDVASIRSSAIPSPCGKYYTLNGSKIWISNGG
LADIFTVFAKTP IKDAATGAVKEK I TAFVVERSFGGVTHGLPEKKMG IKASNTSEVYFDGVKVPSENVLGEVGDGFKVAVN ILNN
GRFGMAATLAGTMKSL IAKAVDHATNRTQFGDK ITHNFGV 1QEKLARMATLQYVTESMAYMLSANMDQGFKDFQIEAAISKIFCSE
AAWKVADECI1QIMGGMGFMKEPGVERVLRDIRIFRIFEGAND I LRLFVALQGCMDKGKELTGLGNALKNPFGNVGLLMGEAGKQL
RRRTGIGSGLSLSGIVHPELSRSGELAVQALDQFATVVEAKLVKHKKGIVNEQFLLQRLADGAIDLYAMVVVLSRASRSLSEGYP
TAQHEKMLCDSWCIEAATRIRENMASLQSSPQHQELFRNFRS I SKAMVENGGLVTGNPLGI

>Q8BWT1

MALLRGVFIVAAKRTPFGAYGGLLKDFSATDLTEFAARAALSAGKVPPET IDSVIVGNVMQSSSDAAYLARHVGLRVGVPTETGA
LTLNRLCGSGFQSIVSGCQEICSKDAEVVLCGGTESMSQSPYCVRNVRFGTKFGLDLKLEDTLWAGLTDQHVKLPMGMTAENLAA
KYN1SREDCDRYALQSQQRWKAANEAGYFNEEMAP IEVKTKKGKQTMQVDEHARPQTTLEQLQKLPSVFKKDGTVTAGNASGVSD
GAGAV I IASEDAVKKHNFTPLARVVGYFVSGCDPT IMG IGPVPAINGALKKAGLSLKDMDL IDVNEAFAPQFLSVQKALDLDPSK
TNVSGGAIALGHPLGGSGSRITAHLVHELRRRGGKYAVGSACIGGGQGIALTIQNTV

>Q8K2B3

MAGVGAVSRLLRGRRLALTGAWPGTLQKQTCGFHFSVGENKKASAKVSDAISTQYPVVDHEFDAVVVGAGGAGLRAAFGLSEAGF
NTACLTKLFPTRSHTVAAQGG INAALGNMEEDNWRWHFYDTVKGSDWLGDQDAITHYMTEQAPASVVELENYGMPFSRTEDGKIYQ
RAFGGQSLKFGKGGQAHRCCCVADRTGHSLLHTLYGRSLRYDTSYFVEYFALDLLMENGECRGV IALCIEDGSIHRIRAKNTVIA
TGGYGRTYFSCTSAHTSTGDGTAMVTRAGLPCQDLEFVQFHPTGIYGAGCL ITEGCRGEGGIL INSQGERFMERYAPVAKDLASR
DVVSRSMTLEIREGRGCGPEKDHVYLQLHHLPPEQLATRLPGISETAMIFAGVDVTKEP IPVLPTVHYNMGG IPTNYKGQVLKHV
NGQDQI'VPGLYACGEAACASVHGANRLGANSLLDLVVFGRACALSIAESCRPGDKVPS I KANAGEESVMNLDKLRFADGSIRTSE
LRLNMQKSMQNHAAVFRVGSVLQEGCEKISQLYGDLKHLKTFDRGMVWNTDLVETLELQNLMLCALQT I'YGAEARKESRGAHARE
DYKVRVDEYDYSKP IQGQQKKPFGEHWRKHTLSYVD IKTGKVTLEYRPVIDKTLNEADCATVPPAIRSY

>P00352

MSSSGTPDLPVLLTDLKIQYTKIFINNEWHDSVSGKKFPVFNPATEEELCQVEEGDKEDVDKAVKAARQAFQIGSPWRTMDASER
GRLLYKLADL IERDRLLLATMESMNGGKLYSNAYLNDLAGCIKTLRYCAGWADKIQGRTIPIDGNFFTYTRHEPIGVCGQI IPWN
FPLVMLIWKIGPALSCGNTVVVKPAEQTPLTALHVASL IKEAGFPPGVVNIVPGYGPTAGAAISSHMD IDKVAFTGSTEVGKLIK
EAAGKSNLKRVTLELGGKSPCI1VLADADLDNAVEFAHHGVFYHQGQCCIAASRIFVEESIYDEFVRRSVERAKKY ILGNPLTPGV
TQGPQIDKEQYDKILDL IESGKKEGAKLECGGGPWGNKGYFVQPTVFSNVTDEMR IAKEE I FGPVQQ IMKFKSLDDV IKRANNTF
YGLSAGVFTKDIDKAITISSALQAGTVWVNCYGVVSAQCPFGGFKMSGNGRELGEYGFHEYTEVKTVTVKISQKNS

>P11725

MLSNLR ILLNNAALRKGHTSVVRHFWCGKPVQSQVQLKGRDLLTLKNFTGEE 1QYMLWLSADLKFRIKQKGEYLPLLQGKSLGMI
FEKRSTRTRLSTETGFALLGGHPSFLTTQDIHLGVNESLTDTARVLSSMTDAVLARVYKQSDLDTLAKEASIPIVNGLSDLYHPI
QILADYLTLQEHYGSLKGLTLSWIGDGNNILHS IMMSAAKFGMHLQAATPKGYEPDPN IVKLAEQYAKENGTKLSMTNDPLEAAR
GGNVLITDTWISMGQEDEKKKRLQAFQGYQVTMKTAKVAASDWTFLHCLPRKPEEVDDEVFYSPRSLVFPEAENRKWT IMAVMVS
LLTDYSPVLQKPKF
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>013426

MSAYALSQSHRQLTEGHLKDTDPEVDQ I I1KDE IDRQQHSIVLIASENFTTTAVFDALGTPMCNKYSEGYPGARYYGGNEH IHRME
LLCQERALKAFGLTPDKWGVNVQTLSGSPANLQVYQAIMKPHERLMGLDLPHGGHLSHGYQTDSRKISAVSTYFETMPYRVDLET
GLIDYDMLEKTAVLYRPKVLVAGTSAYCRLIDYKRMRETADKVGAYLVVDMAHISGLIAAGVIPSPFEYADIVTTTTHKSLRGPR
GAMIFFRRGVRSVNPKTGQEILYDLENP INFSVFPGHQGGPHNHT IAALATALKQANTPEFKEYQEQVLKNAKALESEFTKKGYK
LVSDGTDSHMVLVSLKDKQIDGARVETVCEKINIALNKNS IPGDKSALVPGGVR IGAPAMTTRGLGEEDFKKIVSY IDFAVNYAK
EVQSQLPKDANKLKDFKNAVSGDSEKLKAVRDE I YQWAGSFPLAV

>Q8BMS1

MVASRAIGSLSRFSAFRILRSRGCICRSFTTSSALLTRTHINYGVKGDVAV IRINSPNSKVNTLNKEVQSEFIEVMNE TWANDQI
RSAVL 1SSKPGCFVAGAD INMLSSCTTPQEATR I SQEGQRMFEKLEKSPKPVVAAILSGSCLGGGLELATACQYRIATKDRKTVLG
VPEVLLGILPGAGGTQRLPKMVGVPAAFDMMLTGRN IRADRAKKMGLVDQLVEPLGPGIKSPEERT IEYLEEVAVNFAKGLADRK
VSAKQSKGLVEKLTTYAMTVPFVRQQVYKTVEEKVKKQTKGLYPAPLK1 IDAVKAGLEQGSDAGYLAESQKFGELALTKESKALM
GLYNGQVLCKKNKFGAPQKNVQQLAILGAGLMGAG IAQVSVDKGLKTLLKDTTVTGLGRGQQQVFKGLNDKVKKKALTSFERDSI
FSNLIGQLDYKGFEKADMV IEAVFEDLGVKHKVLKEVESVTPEHCIFASNTSALP INQIAAVSKRPEKV IGMHYFSPVDKMQLLE
I I TTDKTSKDTTASAVAVGLRQGKV I IVVKDGPGFYTTRCLAPMMSEVMR 1 LQEGVDPKKLDALTTGFGFPVGAATLADEVGVDV
AQHVAEDLGKAFGERFGGGSVELLKQMVSKGFLGRKSGKGFY 1'YQEGSKNKSLNSEMDNILANLRLPAKPEVSSDEDVQYRVITR
FVNEAVLCLQEGILATPAEGDIGAVFGLGFPPCLGGPFRFVDLYGAQKVVDRLRKYESAYGTQFTPCQLLLDHANNSSKKFYQ

>Q9ROHO

MNPDLRKERAAATFNPEL I THVLDGSPENTRRRRE IENL 1LNDPDFQHEDYNFLTRSQRYEVAVKKSATMVKKMREFG I ADPEEI
MWFKKLHMVNFVEPVGLNYSMFIPTLLNQGTTAQQEKWMHPSQELQI IGTYAQTEMGHGTHLRGLETTATYDPKTQEFILNSPTV
TSIKWWPGGLGKTSNHATVLAQLITRGECYGLHAFVVPIREIGTHKPLPGITVGD IGPKFGYEEMDNGYLKMDNYR IPRENMLMK
YAQVKPDGTYVKPLSNKLTYGTMVFVRSFLVGSAAQSLSKACT IAIRYSAVRRQSE IKRSEPEPQILDFQTQQYKLFPLLATAYA
FHFLGRY IKETYMRINES 1GQGDLSELPELHALTAGLKAFTTWTANAGIEECRMACGGHGYSHSSGIPNIYVTFTPACTFEGENT
VMMLQTARFLMKTYDQVQSGKLVGGMVSYLNDLPSQRI1QPQQVAVWPTLVD INSLDSLTEAYKLRAARLVE IAAKNLQAQVSHRK
SKEVAWNLTSVDLVRASEAHCHYVTVKVFADKLPKIQDRAVQAVLRNLCLLYSLYGISQKGGDFLEGNI ITGAQMSQVNSRILEL
LTVTRPNAVALVDAFDFKDVTLGSVLGRYDGNVYENLFEWAKKSPLNKTEVHESYYKHLKPLQSKL

>Q9DBM2

MAEYLRLPHSLAMIRLCNPPVNAISPTVITEVRNGLQKASLDHTVRAIVI1CGANDNFCAGAD IHGFKSPTGLTLGSLVDEIQRYQ
KPVVAAIQGVALGGGLELALGCHYR IANAKARVGFPEVMLG I LPGARGTQLLPRVVGVPVALDLITSGRHISTDEALKLGILDVV
VKSDPVEEAIKFAQTVIGKPIEPRRILNKPVPSLPNMDSVFAEA I AKVRKQYPGRLAPETCVRSVQASVKHPYEVAIKEEAKLFM
YLRGSGQARALQYAFFAEKSANKWSTPSGASWKTASAQPVSSVGVLGLGTMGRGIAISFARVGIPVVAVESDPKQLDTAKKIITS
TLEKEASKSGQASAKPNLRFSSSTKELSSVDLVIEAVFEDMNLKKKVFAELSALCKPGAFLCTNTSALDVDDIASSTDRPQLVIG
THFFSPAHIMRLLEVIPSRYSSPTTIATVMSLSKRIGKIGVVVGNCYGFVGNRMLAPYYNQGYFL 1EEGSKPEGVDGVLEEFGFR
MGPFRVSDLAGLDVGWKVRKGQGLTGPSLPPGTPTRKRGNTRYSP IADMLCEAGRFGQKTGKGWYQYDKPLGR IHKPDPWLSEFL
SQYRETHHIKQRSISKEEILERCLYSLINEAFRILEEGMAASPEHIDVIYLHGYGWPRHVGGPMYYAASVGLPTVLEKLQKYYRQ
NPDIPQLEPSDYLRRLVAQGSPPLKEWQSLAGPHSSKL

>P40939

MVACRAIGILSRFSAFRILRSRGY ICRNFTGSSALLTRTHINYGVKGDVAVVRINSPNSKVNTLSKELHSEFSEVMNE IWASDQI
RSAVL 1SSKPGCF I1AGAD INMLAACKTLQEVTQLSQEAQRIVEKLEKSTKP IVAAINGSCLGGGLEVAISCQYRIATKDRKTVLG
TPEVLLGALPGAGGTQRLPKMVGVPAALDMMLTGRS IRADRAKKMGLVDQLVEPLGPGLKPPEERTIEYLEEVAITFAKGLADKK
I SPKRDKGLVEKLTAYAMT IPFVRQQVYKKVEEKVRKQTKGLYPAPLKI1 IDVVKTGIEQGSDAGYLCESQKFGELVMTKESKALM
GLYHGQVLCKKNKFGAPQKDVKHLAILGAGLMGAG IAQVSVDKGLKT I LKDATLTALDRGQQQVFKGLNDKVKKKALTSFERDSI
FSNLTGQLDYQGFEKADMV IEAVFEDLSLKHRVLKEVEAVIPDHCIFASNTSALP I SE1AAVSKRPEKV IGMHYFSPVDKMQLLE
I I TTEKTSKDTSASAVAVGLKQGKV I IVVKDGPGFYTTRCLAPMMSEVIRILQEGVDPKKLDSLTTSFGFPVGAATLVDEVGVDV
AKHVAEDLGKVFGERFGGGNPELLTQMVSKGFLGRKSGKGFY 1'YQEGVKRKDLNSDMDS I LASLKLPPKSEVSSDEDIQFRLVTR
FVNEAVMCLQEGILATPAEGD 1 GAVFGLGFPPCLGGPFRFVDLYGAQKIVDRLKKYEAAYGKQFTPCQLLADHANSPNKKFYQ

>Q15067

MNPDLRRERDSASFNPELLTHILDGSPEKTRRRRE IENMILNDPDFQHEDLNFLTRSQRYEVAVRKSAIMVKKMREFG1ADPDEI
MWFKKLHLVNFVEPVGLNYSMFIPTLLNQGTTAQKEKWLLSSKGLQI IGTYAQTEMGHGTHLRGLETTATYDPETQEFILNSPTV
TSIKWWPGGLGKTSNHATVLAQL I TKGKCYGLHAFIVPIREIGTHKPLPGITVGD IGPKFGYDE IDNGYLKMDNHR IPRENMLMK
YAQVKPDGTYVKPLSNKLTYGTMVFVRSFLVGEAARALSKACT IAIRYSAVRHQSE IKPGEPEPQILDFQTQQYKLFPLLATAYA
FQFVGAYMKETYHRINEG IGQGDLSELPELHALTAGLKAFTSWTANTGIEACRMACGGHGYSHCSGLPNIYVNFTPSCTFEGENT
VMMLQTARFLMKSYDQVHSGKLVCGMVSYLNDLPSQR I1QPQQVAVWPTMVD INSPESLTEAYKLRAARLVE ITAAKNLQKEV IHRK
SKEVAWNLTSVDLVRASEAHCHYVVVKLFSEKLLKIQDKAIQAVLRSLCLLYSLYGISQNAGDFLQGSIMTEPQITQVNQRVKEL
LTLIRSDAVALVDAFDFQDVTLGSVLGRYDGNVYENLFEWAKNSPLNKAEVHESYKHLKSLQSKL
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>Q99JY0

MTTILTSTFRNLSTTSKWALRSSIRPLSCSSQLHSAPAVQTKSKKTLAKPNMKNIVVVEGVRIPFLLSGTSYKDLMPHDLARAAL
SGLLHRTNIPKDVVDY I IFGTVIQEVKTSNVAREAALGAGFSDKTPAHTVTMAC I SSNQAMTTAVGL IASGQCDVVVAGGVELMS
DVP IRHSRNMRKMMLDLNKAKTLGQRLSLLSKFRLNFLSPELPAVAEFSTNETMGHSADRLAAAFAVSRMEQDEYALRSHSLAKK
AQDEGHLSD1VPFKVPGKDTVTKDNG IRPSSLEQMAKLKPAFIKPYGTVTAANSSFLTDGASAML IMSEDRALAMGYKPKAYLRD
F1YVSQDPKDQLLLGPTYATPKVLEKAGLTMND IDAFEFHEAFSGQ I LANFKAMDSDWFAQNYMGRKTKVGSPPLEKFNIWGGSL
SLGHPFGATGCRLVMAAANRLRKDGGQYALVAACAAGGQGHAMIVEAYPK

>P05414

METTNVNEYEAITAKQKLPKMVYDYYASGAEDQWTLAENRNAFSRILFRPRILIDVTNIDMTTTILGFKISMPIMIAPTAMQKMAH
PEGEYATARAASAAGT IMTLSSWATSSVEEVASTGPGIRFFQLYVYKDRNVVAQLVRRAERAGFKATALTVDTPRLGRREAD IKN
RFVLPPFLTLKNFEG IDLGKMDKANDSGLSSYVAGQIDRSLSWKDVAWLQT ITSLPILVKGV ITAEDARLAVQHGAAG I 1VSNHG
ARQLDYVPAT IMALEEVVKAAQGR I PVFLDGGVRRGTDVFKALALGAAGVF I GRPVVFSLAAEGEAGVKKVLQMMRDEFELTMAL
SGCRSLKEISRSHIAADWDGPSSRAVARL

>Q99K10

MAPYSLLVTRLQKALGVRQYHVASVLCQRAKVAMSHFEPSEY IRYDLLEKN IN1VRKRLNRPLTLSEK 1VYGHLDDPANQE I ERG
KTYLRLRPDRVAMQDATAQMAMLQF I SSGLPKVAVPST IHCDHL I EAQVGGEKDLRRAKD INQEVYNFLATAGAKYGVGFWRPGS
GIIHQIILENYAYPGVLL IGTDSHTPNGGGLGG I C1GVGGADAVDVMAG I PWELKCPKV I GVKLTGSLSGWTSPKDV ILKVAGIL
TVKGGTGAIVEYHGPGVDS I SCTGMAT I CNMGAE I GATTSVFPYNHRMKKYLSKTGRTD I ANLAEEFKDHLVPDPGCQYDQV IE
NLNELKPH INGPFTPDLAHPVADVGTVAEKEGWPLD IRVGL I GSCTNSSYEDMGRSAAVAKQALAHGLKCKSQF T ITPGSEQIRA
TIERDGYAQILRDVGG I VLANACGPC I GQWDRKD IKKGEKNT IVTSYNRNFTGRNDANPETHAFVTSPE IVTALAIAGTLKFNPE
TDFLTGKDGKKFKLEAPDADELPRSDFDPGQDTYQHPPKDSSGQRVDVSPTSQRLQLLEPFDKWDGKDLEDLQIL IKVKGKCTTD
H 1 SAAGPWLKFRGHLDN I SNNLL 1GAINIENGKANSVRNAVTQEFGPVPDTARYYKKHG IRWVV I GDENYGEGSSREHAALEPRH
LGGRAI I TKSFARIHETNLKKQGLLPLTFADPSDYNK IHPVDKLT IQGLKDFAPGKPLKCV IKHPNGTQET ILLNHTFNETQIEW
FRAGSALNRMKELQQ

>Q9DC50

MENQLTKSVEERTFQYQDSLPSLPVPALEESLKKYLESVKPFANEDEYKKTEE IVQKFQEGAGKRLHQKLLERARGKRNWLEEWW
LNVAYLDVRIPSQLNVNFVGPCPHFEHYWPAREGTQLERGSMMLWHNLNYWQLLRREKLPVHKSGNTPLDMNQFRMLFSTCKVPG
ITRDSIMNYFKTESEGHCPTHIAVLCRGRAFVFDVLHEGCLITPPELLRQLTY IHKKCSNEPVGPSIAALTSEERTRWAKAREYL
ISLDPENLTLLEKIQTSLFVYSIEDSSPHATPEEYSQVFEMLLGGDPSVRWGDKSYNL ISFANGIFGCCCDHAPYDAMVMVNIAH
YVDERVLETEGRWKGSEKVRD IPLPEELVFTVDEKILNDVSQAKAQHLKAASDLQIAASTFTSFGKKLTKEEALHPDTFIQLALQ
LAYYRLHGRPGCCYETAMTRYFYHGRTETVRSCTVEAVRWCQSMQDPSASLLERQQKMLEAFAKHNKMMKDCSHGKGFDRHLLGL
LLIAKEEGLPVPELFEDPLFSRSGGGGNFVLSTSLVGYLRVQGVVVPMVHNGYGFFYHIRDDRFVVACSSWRSCPETDAEKLVQM
IFHAFHDMIQLMNTAHL

>Q99MN9

MAAAIRIRAVAAGARLSVLNCGLGITTRGLCSQPVSVKER IDNKRHAALLGGGQRR IDAQHKRGKLTARER ISLLLDPGSFMESD
MFVEHRCADFGMAADKNKFPGDSVVTGRGRINGRLVYVFSQDFTVFGGSLSGAHAQK I CKIMDQAI TVGAPV IGLNDSGGAR IQE
GVESLAGYADIFLRNVTASGVIPQISLIMGPCAGGAVYSPALTDFTFMVKDTSYLFITGPEVVKSVTNEDVTQEQLGGAKTHTTV
SGVAHRAFDNDVDALCNLREFFNFLPLSSQDPAP IRECHDPSDRLVPELDTVVPLESSKAYNMLD I IHAVIDEREFFEIMPSYAL
NIVVGFARMNGRTVGIVGNQPNVASGCLD INSSVKGARFVRFCDAFNIPLITFVDVPGFLPGTAQEYGG I IRHGAKLLYAFAEAT
VPKITVITRKAYGGAYDVMSSKHLLGDTNYAWPTAE IAVMGAKGAVE I I FKGHQDVEAAQAEYVEKFANPFPAAVRGFVDD I 1QP
SSTRARICCDLEVLASKKVHRPWRKHANIPL

>Q9DBL1

MAVSALQLWRMGGLLRRRFPTCLSPWKIPPRVLKSSQPEALVSLTNNAVAFAPLQTLTDEE IMMKQTVKKFAQEHVAPLVSSMDE
NSKMEKSVI1QGLFQQGLMGIEVEAQYGGTEASFFCSVLVIEELAKVDASVALLCDIQNT I INNLFRKHASEEQKATYLPKLVTEK
LGSFCLSEAGAGSDSFAMKTRADKSGNYYVLNGSKMWISHAEHAELFLVFANVDPSSGYRG I TCFLVDRDTEGFQIGKRENKMGI
RASSTCQLTFENVKVPETNILGKIGHGYKYAIGSLNEGRIGIAAQMLGLAQGCFDYTIPY IKERMQFGKR I FDFQGLQHQVAQVA
TQLEATRLLTYNAARLVEAGRPFIKEASMAKYYASEVAGLTTSKCIEWMGGVGYTKDYPVEKFFRDAKIGT IYEGASNIQLNTIA
KHIDAEY

>P51660

MASPLRFDGRVVLVTGAGGGLGRAYALAFAERGALV I'VNDLGGDFKG I GKGSSAADKVVAE IRRKGGKAVANYDSVEAGEKLVKT
ALDTFGRIDVVVNNAG I LRDRSFSRISDEDWD I IHRVHLRGSFQVTRAAWDHMKKQNYGR ILMTSSASG 1 YGNFGQANYSAAKLG
ILGLCNTLAIEGRKNNIHCNTIAPNAGSRMTETVLPEDLVEALKPEYVAPLVLWLCHESCEENGGLFEVGAGWIGKLRWERTLGA
1VRKRNQPMTPEAVRDNWEK I CDFSNASKPQT IQESTGG I VEVLHKVDSEG I SPNRTSHAAPAATSGFVGAVGHKLPSFSSSYTE
LQSIMYALGVGASVKNPKDLKFVYEGSADFSCLPTFGV IVAQKSMMNGGLAEVPGLSFNFAKALHGEQYLELYKPLPRSGELKCE
AVIADILDKGSGVVIVMDVYSYSGKEL I CYNQFSVFVVGSGGFGGKRTSEKLKAAVAVPNRPPDAVLRDATSLNQAALYRLSGDW
NPLHIDPDFASVAGFEKP I LHGLCTFGFSARHVLQQFADNDVSRFKATKVRFAKPVYPGQTLQTEMWKEGNR IHFQTKVHETGDV
VISNAYVDLVPASGVSTQTPSEGGELQSALVFGE IGRRLKSVGREVVKKANAVFEWH I TKGGTVAAKWT IDLKSGSGEVYQGPAK
GSADVT I 1 1 SDEDFMEVVFGKLDPQKAFFSGRLKARGN IMLSQKLQMILKDYAKL
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>Q8BH95

MAALRALLPRACSSLLSSVRCPELRRFASGANFQY I I TEKKGKNSSVGL 1QLNRPKALNALCNGL IEELNQALETFEQDPAVGAI
VLTGGDKAFAAGAD I KEMQNRTFQDCYSSKFLSHWDH I TRVKKPV IAAVNGYALGGGCELAMMCD I 1 YAGEKAQFGQPEILLGTI
PGAGGTQRLTRAVGKSLAMEMVLTGDR I SAQDAKQAGLVSKIFPVEKLVEEATQCAEKIASNSKIVVAMAKESVNAAFEMTLTEG
NKLEKRLFYSTFATDDRREGMTAFVEKRKANFKDH

>Q61425

MAFVTRQFLRSMSSSSSASAAAKKILIKHVTVIGGGLMGAG IAQVAAATGHTVVLVDQTED I LAKSKKG IEESLKRMAKKKFTEN
PKAGDEFVEKTLSCLSTSTDAASVVHSTDLVVEAIVENLKLKNELFQRLDKFAAEHT IFASNTSSLQITNIANATTRQDRFAGLH
FENPVPMMKLVEV IKTPMTSQKTFESLVDFCKTLGKHPVSCKDTPGF IVNRLLVPYL IEAVRLHERGDASKED IDTAMKLGAGYP
MGPFELLDYVGLDTTKFILDGWHEMEPENPLFQPSPSMNNLVAQKKLGKKTGEGFYKYK

(4) 12 Metabolism+biosynthesis proteins
>Q13085

MDEPSPLAQPLELNQHSRF I 1GSVSEDNSEDE ISNLVKLDLLEEKEGSLSPASVGSDTLSDLGISSLQDGLALHIRSSMSGLHLYV
KQGRDRKKIDSQRDFTVASPAEFVTRFGGNKV IEKVL IANNG IAAVKCMRS IRRWSYEMFRNERAIRFVVMVTPEDLKANAEY 1K
MADHYVPVPGGPNNNNYANVEL ILD TAKRIPVQAVWAGWGHASENPKLPELLLKNG IAFMGPPSQAMWALGDKIASSIVAQTAGI
PTLPWSGSGLRVDWQENDFSKR ILNVPQELYEKGYVKDVDDGLQAAEEVGYPVMIKASEGGGGKG IRKVNNADDFPNLFRQVQAE
VPGSP IFVMRLAKQSRHLEVQILADQYGNAISLFGRDCSVQRRHQK I IEEAPATIATPAVFEHMEQCAVKLAKMVGYVSAGTVEY
LYSQDGSFYFLELNPRLQVEHPCTEMVADVNLPAAQLQIAMGIPLYRIKD IRMMYGVSPWGDSP IDFEDSAHVPCPRGHVIAARI
TSENPDEGFKPSSGTVQELNFRSNKNVWGYFSVAAAGGLHEFADSQFGHCFSWGENREEAISNMVVALKELSIRGDFRTTVEYLI
KLLETESFQMNR IDTGWLDRL IAEKVQAERPDTMLGVVCGALHVADVSLRNSVSNFLHSLERGQVLPAHTLLNTVDVELIYEGVK
YVLKVTRQSPNSYVVIMNGSCVEVDVHRLSDGGLLLSYDGSSYTTYMKEEVDRYRITIGNKTCVFEKENDPSVMRSPSAGKL 1QY
1VEDGGHVFAGQCYAEIEVMKMVMTLTAVESGCIHYVKRPGAALDPGCVLAKMQLDNPSKVQQAELHTGSLPRIQSTALRGEKLH
RVFHYVLDNLVNVMNGYCLPDPFFSSKVKDWVERLMKTLRDPSLPLLELQD IMTSVSGR IPPNVEKS IKKEMAQYASNITSVLCQ
FPSQQIANILDSHAATLNRKSEREVFFMNTQS1VQLVQRYRSG IRGHMKAVVMDLLRQYLRVETQFQNGHYDKCVFALREENKSD
MNTVLNY I FSHAQVTKKNLLVTML IDQLCGRDPTLTDELLNILTELTQLSKTTNAKVALRARQVLIASHLPSYELRHNQVESIFL
SAIDMYGHQFCIENLQKLILSETSIFDVLPNFFYHSNQVVRMAALEVYVRRAY IAYELNSVQHRQLKDNTCVVEFQFMLPTSHPN
RGNIPTLNRMSFSSNLNHYGMTHVASVSDVLLDNSFTPPCQRMGGMVSFRTFEDFVRIFDEVMGCFSDSPPQSPTFPEAGHTSLY
DEDKVPRDEP IHILNVAIKTDCD I EDDRLAAMFREFTQQNKATLVDHG IRRLTFLVAQKDFRKQVNYEVDRRFHREFPKFFTFRA
RDKFEEDR1YRHLEPALAFQLELNRMRNFDLTAIPCANHKMHLYLGAAKVEVGTEVTDYRFFVRATIRHSDLVTKEASFEYLQNE
GERLLLEAMDELEVAFNNTNVRTDCNHIFLNFVPTVIMDPSKIEESVRSMVMRYGSRLWKLRVLQAELKINIRLTPTGKAIPIRL
FLTNESGYYLDISLYKEVTDSRTAQIMFQAYGDKQGPLHGMLINTPYVTKDLLQSKRFQAQSLGTTY I'YDIPEMFRQSL IKLWES
MSTQAFLPSPPLPSDMLTYTELVLDDQGQLVHMNRLPGGNE IGMVAWKMTFKSPEYPEGRDIIVIGNDITYRIGSFGPQEDLLFL
RASELARAEGIPRIYVSANSGARIGLAEEIRHMFHVAWVDPEDPYKGYRYLYLTPQDYKRVSALNSVHCEHVEDEGESRYKITDI
IGKEEGIGPENLRGSGMIAGESSLAYNEIITISLVTCRAIGIGAYLVRLGQRT IQVENSHL ILTGAGALNKVLGREVYTSNNQLG
GIQIMHNNGVTHCTVCDDFEGVFTVLHWLSYMPKSVHSSVPLLNSKDPIDRI1EFVPTKTPYDPRWMLAGRPHPTQKGQWLSGFF
DYGSFSEIMQPWAQTVVVGRARLGG IPVGVVAVETRTVELS IPADPANLDSEAK T 1QQAGQVWFPDSAFKTYQAIKDFNREGLPL
MVFANWRGFSGGMKDMYDQVLKFGAY 1VDGLRECCQPVLVY IPPQAELRGGSWVV IDSS INPRHMEMYADRESRGSVLEPEGTVE
IKFRRKDLVKTMRRVDPVY IHLAERLGTPELSTAERKELENKLKEREEFL 1P I'YHQVAVQFADLHDTPGRMQEKGV 1SD I LDWKT
SRTFFYWRLRRLLLEDLVKKKIHNANPELTDGQIQAMLRRWFVEVEGTVKAYVWDNNKDLAEWLEKQLTEEDGVHSVIEENIKCI
SRDYVLKQIRSLVQANPEVAMDS I IHMTQHISPTQRAEVIRILSTMDSPST

>P27616

MSITKTELDGILPLVARGKVRDIYEVDAGTLLFVATDRISAYDVIMENSIPEKGILLTKLSEFWFKFLSNDVRNHLVDIAPGKTI
FDYLPAKLSEPKYKTQLEDRSLLVHKHKLIPLEVIVRGY ITGSAWKEYVKTGTVHGLKQPQGLKESQEFPEP IFTPSTKAEQGEH
DENISPAQAAELVGGDLSRRVAELAVKLYSKCKDYAKEKGI I lADTKFEFGIDEKTNEI ILVDEVLTPDSSRFWNGASYKVGESQ
DSYDKQFLRDWLTANKLNGVNGVKMPQD IVDRTRAKY IEAYETLTGSKWSH

>P38604

MTEFYSDT IGLPKTDPRLWRLRTDELGRESWEYLTPQQAANDPPSTFTQWLLQDPKFPQPHPERNKHSPDFSAFDACHNGASFFK
LLQEPDSGIFPCQYKGPMFMTIGYVAVNY IAGIEIPEHERIELIRYIVNTAHPVDGGWGLHSVDKSTVFGTVLNYVILRLLGLPK
DHPVCAKARSTLLRLGGAIGSPHWGK TWLSALNLYKWEGVNPAPPETWLLPYSLPMHPGRWWVHTRGVY IPVSYLSLVKFSCPMT
PLLEELRNEIYTKPFDKINFSKNRNTVCGVDLYYPHSTTLNIANSLVVFYEKYLRNRF1YSLSKKKVYDLIKTELQNTDSLCIAP
VNQAFCALVTL I1EEGVDSEAFQRLQYRFKDALFHGPQGMT IMGTNGVQTWDCAFAIQYFFVAGLAERPEFYNT IVSAYKFLCHAQ
FDTECVPGSYRDKRKGAWGFSTKTQGYTVADCTAEAIKAT IMVKNSPVFSEVHHMI SSERLFEG IDVLLNLQN IGSFEYGSFATY
EKIKAPLAMETLNPAEVFGNIMVEYPYVECTDSSVLGLTYFHKYFDYRKEEIRTRIRIAIEFIKKSQLPDGSWYGSWGICFTYAG
MFALEALHTVGETYENSSTVRKGCDFLVSKQMKDGGWGESMKSSELHSYVDSEKSLVVQTAWAL TALLFAEYPNKEVIDRGIDLL
KNRQEESGEWKFESVEGVFNHSCAIEYPSYRFLFP IKALGMYSRAYETHTL



X The Open Bioinformatics Journal, 2008, Volume 2 Yang and Chou

>P70245

MTTNTVPLHPYWPRHLKLDNFVPNDLPTSHILVGLFSISGGLIVITWLLSSRASVVPLGAGRRLALCWFAVCTFIHLVIEGWFSL
YNGILLEDQAFLSQLWKEYSKGDSRY ILSDSFVVCMETVTACLWGPLSLWVVIAFLRQQPFRFVLQLVVSMGQIYGDVLYFLTEL
HEGLQHGE I1GHPVYFWFYFVFLNAVWLV IPSILVLDAIKHLTSAQSVLDSKVMK IKSKHN

>Q061694

MPGWSCLVTGAGGFLGQRIVRMLVQEEELQE I RALFRTFGRKHEEELSKLQTKAKVRVLKGD I LDAQCLKRACQGMSAV IHTAAA
IDPLGAASRQT I LDVNLKGTQLLLDACVEASVPTF1YSSSVLVAGPNSYKE I I LNAHEEEHRESTWPNPYPYSKRMAEKAVLATN
GRLLKNGGTLHTCALRLPFIYGEECQVTSTTVKTALKNNS I IKKNATFS IANPVYVGNAAWAH I LAARSLQDPKKSPS1QGQFYY
1 SDNTPHQSYDDLNYTLSKEWGLCLDSGWSLPLSLLYWLAFLLETVSFLLRPVYNYRPPFNRLL ITVLNSVFT ISYKKAQRDLGY
QPLVSWEEAKQKTSEWIGTLVKQHRETLHKKSQ

>pP50171

MASQLRLRSALALVTGGAGSGIGRAISVRLAAEGAAVAACDLDGAAAQDTVRLLGSPGSEDGAPRGKHAAFQADVSQGPAARRLL
EEVQACFSRPPSVVVSCAGI TRDEFLLHMSEEDWDRV IAVNLKGTFLVTQAAAQALVSSGGRGS I INISSTIGKVGNIGQTNYAS
SKAGVIGLTQTAARELGRHG IRCNSVLPGFIATPMTQKMPEKVKDKVTAMIPLGHMGDPEDVADVVAFLASEDSGY I TGASVEVS
GGLFM

>p25087

MSETELRKRQAQFTRELHGDD I GKKTGLSALMSKNNSAQKEAVQKYLRNWDGRTDKDAEERRLEDYNEATHSYYNVVTDFYEYGW
GSSFHFSRFYKGESFAASITARHEHYLAYKAGIQRGDLVLDVGCGVGGPARETARFTGCNVIGLNNNDYQITAKAKYYAKKYNLSDQ
MDFVKGDFMKMDFEENTFDKVYAIEATCHAPKLEGVYSE1YKVLKPGGTFAVYEWVMTDKYDENNPEHRKIAYEIELGDG I PKMF
HVDVARKALKNCGFEVLVSEDLADNDDE IPWYYPLTGEWKYVQNLANLATFFRTSYLGRQFTTAMVTVMEKLGLAPEGSKEVTAA
LENAAVGLVAGGKSKLFTPMMLFVARKPENAETPSQTSQEATQ

>P36972

MSESELQLVARRIRSFPDFP IPGVLFRDISPLLKDPDSFRASIRLLAGHLKSTHGGKIDY IAGLDSRGFLFGPSLAQELGVGCVL
IRKRGKLPGPTVSASYSLEYGKAELE IQKDALEPGQKVV IVDDLLATGGTMCAACELLSQLRAEVVECVSLVELTSLKGREKLGP
VPFFSLLQYE

>Q15185

MQPASAKWYDRRDYVF IEFCVEDSKDVNVNFEKSKLTFSCLGGSDNFKHLNE IDLFHC IDPNDSKHKRTDRS ILCCLRKGESGQS
WPRLTKERAKLNWLSVDFNNWKDWEDDSDEDMSNFDRFSEMMNNMGGDEDVDLPEVDGADDDSQDSDDEKMPDLE

>P06132

MEANGLGPQGFPELKNDTFLRAAWGEETDYTPVWCMRQAGRYLPEFRETRAAQDFFSTCRSPEACCELTLQPLRRFPLDAATIFS
DILVVPQALGMEVTMVPGKGPSFPEPLREEQDLERLRDPEVVASELGYVFQAITLTRQRLAGRVPLIGFAGAPWTLMTYMVEGGG
SSTMAQAKRWLYQRPQASHQLLRILTDALVPYLVGQVVAGAQALQLFESHAGHLGPQLFNKFALPY IRDVAKQVKARLREAGLAP
VPMI1 1FAKDGHFALEELAQAGYEVVGLDWTVAPKKARECVGKTVTLQGNLDPCALYASEEE1GQLVKQMLDDFGPHRY IANLGHG
LYPDMDPEHVGAFVDAVHKHSRLLRQN

>P36552

MALRLGRLGSDPWWRAVLGDYAQLRAASPRCASARVCQLPGTAGPQPRRGLGYGPWARGGSGLGTRLAATLAGLAGLAAAAFGHY
QRAEMVPKSSGARSPSPGRREEDGDELARRCSTFMSSPVTELRELRRRPEDMKTKMELMIMETQAQVCRALAQVDGVADFTVDRW
ERKEGGGG 1 TCVLQDGRVFEKAGVS I SVWHGNLSEEAANQMRGRGKTLKTKDSKLPFTAMGVSSV IHPKNPYAPTMHFNYRYFEV
EEADGNTHWWFGGGCDLTPTYLNQEDAVHFHRTLKEACDQHGPD 1YPKFKKWCDDYFF1VHRGERRG I GG I FFDDLDSPSKEEAF
RFVKTCAEAVVPSYVP1VKKHCDDSYTPRDKLWQQLRRGRYVEFNLLYDRGTKFGLFTPGSRIESILMSLPLTARWEYMHSPPEN
SKEAEILEVLRHPKDWVH

>P11029

MEESSQPAKPLEMNPHSRF I IGSVSEDNSEDETSSLVKLDLLEEKERSLSPVSVCSDSLSDLGLPSAQDGLANHMRPSMSGLHLYV
KQGRDRKKVDVQRDFTVASPAEFVTRFGGNRV IEKVL IANNG I AAVKCMRS IRRWSYEMFRNERAIRFVVMVTPEDLKANAEY 1K
MADHYVPVPGGPNNNNYANVEL ILD TAKRIPVQAVWAGWGHASENPKLPELLHKNG IAFMGPPSQAMWALGDKIASSIVAQTAGI
PTLPWNGSGLRVDWQENDLQKR ILNVPQELYEKGYVKDADDGLRAAEEVGYPVMIKASEGGGGKG IRKVNNADDFPNLFRQVQAE
VPGSP IFVMRLAKQSRHLEVQILADQYGNAISLFGRDCSVQRRHQK I IEEAPASIATSVVFEHMEQCAVKLAKMVGYVSAGTVEY
LYSQDGSFYFLELNPRLQVEHPCTEMVADVNLPAAQLQIAMGIPLHRIKD IRVMYGVSPWGDGS IDFENSAHVPCPRGHVIAARI
TSENPDEGFKPSSGTVQELNFRSNKNVWGYFSVAAAGGLHEFADSQFGHCFSWGENREEA I SNMVVALKELSIRGDFRTTVEYLI
KLLETESFQQNRIDTGWLDRL IAEKVQAERPDTMLGVVCGALHVADVSFRNSVSNFLHSLERGQVLPAHTLLNTVDVELIYEGRK
YVLKVTRQSPNSYVVIMNSSCVEVDVHRLSDGGLLLSYDGSSYTTYMKEEVDRYRITIGNKTCVFEKENDPS ILRSPSAGKL IQY
VVEDGGHVFAGQCFAE IEVMKMVMTLTAGESGCIHYVKRPGAVLDPGCV IAKLQLDDPSRVQQAELHTGTLPQIQSTALRGEKLH
RIFHYVLDNLVNVMNGYCLPEPYFSSKVKGWVERLMKTLRDPSLPLLELQDIMTSVSGR IPPNVEKS IKKEMAQYASNITSVLCQ
FPSQQIANILDSHAATLNRKSEREVFFMNTQS1VQLVQRYRSG IRGHMKAVVMDLLRQYLKVETQFQHGHYDKCVFALREENKSD
MNAVLNY I FSHAQVTKKNLLVTML IDQLCGRDPTLTDEL INILTELTQLSKTTNAKVALRARQVLIASHLPSYELRHNQVESIFL
SAIDMYGHQFCIENLQKLILSETSIFDVLPNFFYHSNQVVRMAALEVYVRRAY IAYELNSVQHRQLKDNTCVVEFQFMLPTSHPN
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RMSFSSNLNHYGMVHVASVSDVLLDNSFTPPCQRMGGMVSFRTFEDFVR I FDEVMSCFCDSPPQSPTFPEAGHASLYDEDKAARE
EPIHILNVAIKTDGDVDDDGLAAMFREFTQSKKSVL IEHGIRRLTFLVAQKREFPKFFTFRARDKFEEDRIYRHLEPALAFQLEL
NRMRNFDLTATPCANHKMHLYLGAAKVEVGTEVTDYRFFVRAT IRHSDLVTKEASFEYLQNEGERLLLEAMDELEVAFNNTNVRT
DCNHIFLNFVPTVIMDPSKIEESVRSMVMRYGSRLWKLRVLQAELKINIRLTPTGKAIPIRLFLTNESGYYLDISLYKEVTDSRT
GQIMFQAYGDKQGPLHGMLINTPYVTKDLLQSKRFQAQSLGTSYVYDIPEMFRQSL IKLWDSMNEHAFLPTPPLPSDILTYTELV
LDDQGQLVHMNRLPGGNE I GMVAWKMTLKTPEYPEGRD I IVIGNDITYRIGSFGPQEDVLFLRASELARTHGIPRIYVAANSGAR
IGLAEEI1RHMFHVAWEDPDDPYKGYKYLYLTPQDYKKVSALNSVHCEHVEDNGESRYKITD 1 IGKEDGLGIENLRGSGMIAGESS
LAYESTITINLVTCRAIGIGAYLVRLGQRTIQVENSHI ILTGCGALNKVLGREVYTSNNQLGGIQIMHNNGVTHGTVCDDFEGVY
TILLWLSYMPKSVYSPVPILKVKDP IDRT IDFVPTKTPYDPRWMLAGRPNPSQKGQWQSGFFDNGSFLE IMQPWAQTVVVGRARL
GGIPVGVVAVETRTVELSIPADPANLDSEAKT IQQAGQVWFPDSAFKTAQAINDFNREGLPLMVFANWRGFSGGMKDMYDQVLKF
GAYIVDGLREYRQPVLIY IPPQAELRGGSWAV IDPT INPRHMEMYADRESRGG ILEPEGTVE IKFRRKDLVKTMRRVDPVYMRLA
ERLGTPELSAADRKDLESKLKEREEFLIP1YHQVAMQFADLHDTPGRMQEKGAITDILDWKTSRTFFYWRLRRLLLEDVVKKKIH
DANPELTDGQIQAMLRRWFVEVEGTVKAYLWDSNKDLVEWLEKQLMEEEGVRSVVDENIKY ISRDY I LKQIRSLVQANPEVAMDS
IVHMTQHISPTQRAEIVRILSTMDSPSST

(5) 5 Metabolism+degradation proteins
>P85076

TAVTDIVPDVVVAKDGSGNFTTVGAAVAAAKDSSTARFVIY IKEGAYFEYVDVDKKKTNLMF 1GDG IGKTWIKGNRSVVDGWTTF
RSSTVAVVGTGFIARGI SFENYAGPSKHQAVALRSGADFSAFYQCSFVGYQDTLYVHSLRQFYSECDVYGT IDF IFGNAAAVLQK
CNLYARKPNENQKNIFTAQGRDDPNQNTGISILNCKVAAAADL IPVLSSFKTYLGRPWKEYSRTVFLLSQMESL IDPAGWLEWSG
DFALTTLYYREYKNTGPGSNTTARVTWPGYAVTTNETEVIQFTVGNFIQGSQWLTSYNIPVYLNLT

>P38060

MASVRKAFPRRLVGLTSLRAVSTSSMGTLPKQVKIVEVGPRDGLONEKS IVPTPVKIRL IDMLSEAGLPVIEATSFVSPNWVPQM
ADHSDVLKG 1QKFPG INYPVLTPNMKGFEEAVAAGAKEVSVFGAVSELFTRKNANCS I EESFQRFAGVMQAAQAASISVRGYVSC
ALGCPYEGKVSPAKVAEVAKKLYSMGCYEISLGDT IGVGTPGLMKDMLTAVMHEVPVTALGVHCHDT IGQALANTLVALQMGVSV
VDSSVAGLGGCPYAKGASGNLATEDLVYMLNGLGIHTGVNLQKLLEAGDF ICQALNRKTSSKVAQATCKL

>P47738

MLRAALTTVRRGPRLSRLLSAAATSAVPAPNHQPEVFCNQIFINNEWHDAVSRKTFPTVNPSTGEV ICQVAEGNKEDVDKAVKAA
RAAFQLGSPWRRMDASDRGRLLYRLADL IERDRTYLAALETLDNGKPYVISYLVDLDMVLKCLRYYAGWADKYHGKT IPI1DGDFF
SYTRHEPVGVCGQI IPWNFPLLMQAWKLGPALATGNVVVMKVAEQTPLTALYVANL IKEAGFPPGVVNIVPGFGPTAGAATASHE
GVDKVAFTGSTEVGHL IQVAAGSSNLKRVTLELGGKSPN1 IMSDADMDWAVEQAHFALFFNQGQCCCAGSRTFVQENVYDEFVER
SVARAKSRVVGNPFDSRTEQGPQVDETQFKKILGY IKSGQQEGAKLLCGGGAAADRGYFIQPTVFGDVKDGMT IAKEE I FGPVMQ
I LKFKT IEEVVGRANDSKYGLAAAVFTKDLDKANYLSQALQAGTVWINCYDVFGAQSPFGGYKMSGSGRELGEYGLQAYTEVKTV
TVKVPQKNS

>Q00511

MSAVKAARYGKDNVRVYKVHKDEKTGVQTVYEMTVCVLLEGEIETSYTKADNSVIVATDSIKNTIY ITAKQNPVTPPELFGSILG
THFIEKYNHIHAAHVN IVCHRWTRMD I DGKPHPHSF IRDSEEKRNVQVDVVEGKG ID IKSSLSGLTVLKSTNSQFWGFLRDEYTT
LKETWDRILSTDVDATWQWKNFSGLQEVRSHVPKFDATWATAREVTLKTFAEDNSASVQATMYKMAEQILARQQLIETVEYSLPN
KHYFE IDLSWHKGLQNTGKNAEVFAPQSDPNGL IKCTVGRSSLKSKL

>pP25688

MAHYHDNYGKNDEVEFVRTGYGKDMVKVLHIQRDGKYHS IKEVATSVQLTLRSKKDYLHGDNSDIIPTDTIKNTVHVLAKLRGIR
NIETFAMNICEHFLSSFNHVTRAHVYVEEVPWKRFEKNG IKHVHAF IHTPTGTHFCEVEQMRNGPPV IHSG IKDLKVLKTTQSGF
EGFLKDQFTTLPEVKDRCFATQVYCKWRYQRRDVDFEAIWGAVRD 1VLQKFAGPYDKGEYSPSVQKTLYDIQVLSLSQLPEIEDM
EISLPNIHYFNIDMSKMGL INKEEVLLPLDNPYGKITGTVKRKLPSRL



