
File S1 

Phosphatase sequences used for the phylogenetic analysis 

 

>AfPphA 

MSDLDRAIAQLRACRLIPESEVRELCYKAREILIEEGNVVSVDAPVTICGDIHGQFHDLMELFRVGGDVPDTN
YLFMGDFVDRGFYSLESFLLLLCLKVRYPDRITLIRGNHESRQITTVYGFYDECIRKYGSANVWRYCCEVFDYL
ALGALVLGASSELEPTGSTMNDTTQSTMPIDGAELETEVLNSRGEVTMSTYRRRQRSSSDASTDSRNLSPPR
DISAVPGQAPARSGAPGTGASGNGAGSNTSRTGAVLCVHGGLSPLIDTVDKIRLIDRKQEVPHEGAMCDLL
WSDPDEIEGWGLSPRGAGFLFGGDIVKQFNYKNDLSLVARAHQLVMEGYKEMFDGGIVTVWSAPNYCYR
CGNVAAILELGEDTSNGGTVARSNGDYGRSNGVSGVDSGGSRVVSPGRRYRVFEAAAQDTRGMPAKKPV
ADYFL 

 

>PPH3   

MMDLDKIIASLRDGKHIPEETVFRLCLNSQELLMNEGNVTQVDTPVTICGDIHGQLHDLLTLFEKSGGVEKT
RYIFLGDFVDRGFYSLESFLLLLCYKLRYPDRITLIRGNHETRQITKVYGFYDEVVRKYGNSNVWRYCCEVFDYL
SLGAIINNSIFCVHGGLSPDMTTVDEIRTIDRKQEVPHEGAMCDLLWSDPEDVDTWSLSPRGAGFLFGKREV
DQFLEKNNVELIARAHQLVMEGYKEMFDGGLVTVWSAPNYCYRCGNVAAVLKIDDDLNREYTIFEAVQAQ
NEVGNAIIPTKKSQMDYFL 

 

>PPG1   

MELDECLERLYKAQLLPEVTVRALCFKLKEMLVKESNVIHIQTPVTVVGDMHGQFHDMLEIFQIGGPVPDT
NYLFLGDYVDRGLYSVETIMLLIVLKLRYPSRIHLLRGNHESRQITQSYGFYTECLNKYGGNSRVWQYLTDIFD
YLVLCCIIDDEIFCVHGGLSPNVQTIDQIKIIDRFREIPHDGAMADLVWSDPEENNNPTLDHPDNSGQHFQV
SPRGAGYTFGRSVVEKFLRMNDMNRIYRAHQLCNEGYQIYFDGLVTTVWSAPNYCYRCGNKASILELYSKD
QFYFNVFEEAPENKLLKENSMNDNALEDSISNPVANRKLIADYFEDDSASADGSTDPEMYIFSDVYQARSAS
NRHVDYFL 

 

>AfGlcA  

MADQEVDLDNIIDRLLEVRGSRPGKQVQLLEAEIRYLCTKAREIFISQPILLELEAPIKICGDIHGQYYDLLRLFEY
GGFPPEANYLFLGDYVDRGKQSLETICLLLAYKIKYPENFFVLRGNHECASINRIYGFYDECKRRYNIKLWKTFT
DCFNCLPIAAIIDEKIFTMHGGLSPDLNSMEQIRRVMRPTDIPDCGLLCDLLWSDPDKDITGWSENDRGVSF
TFGPDVVSRFLQKHDMDLICRAHQVVEDGYEFFSKRQLVTLFSAPNYCGEFDNAGAMMSVDESLLCSFQIL
KPAEKKQKYVYGGMSSGAPTPPRKPKKK 

 

>GLC7   

MDSQPVDVDNIIDRLLEVRGSKPGQQVDLEENEIRYLCSKARSIFIKQPILLELEAPIKICGDIHGQYYDLLRLFE
YGGFPPESNYLFLGDYVDRGKQSLETICLLLAYKIKYPENFFILRGNHECASINRIYGFYDECKRRYNIKLWKTFT
DCFNCLPIAAIIDEKIFCMHGGLSPDLNSMEQIRRVMRPTDIPDVGLLCDLLWSDPDKDIVGWSENDRGVSF
TFGPDVVNRFLQKQDMELICRAHQVVEDGYEFFSKRQLVTLFSAPNYCGEFDNAGAMMSVDESLLCSFQIL
KPAQKSLPRQAGGRKKK 



 

>AfSitA 

 

MVDNKIPEPGPAKLKRNAGPDEWLEAAKDCKYLSEQHMKQLCEIVKEYMMEESNIQPVSTPVTICGDIHG
QFYDLLELFRVSGGMPDGSEAEAPKTQSAVITSDDIEPPSTISDPKLRKKLRNTFAPEDGSEDSSASQRDRSSS
SGSRDVELKRNFVFLGDYVDRGYFSLETLTLLLCLKAKYPDRVTLVRGNHESRQITQVYGFYEECFQKYGNAS
VWKACCQVFDFMTLGAIIDGRVLCVHGGLSPEIRTLDQVRVVARAQEIPHEGAFCDLVWSDPDDVETWAV
SPRGAGWLFGDKVADEFCHVNDLTLIARAHQLVNEGYKYHFANQNVVTVWSAPNYCYRCGNLASVCEIG
DDLKPTFKLFSAVSDDQRHVPVSRPGRSEYFL 

 

>SIT4   

MVSRGPDEWLETIKKCQALTENEMKQLCEMVKELLMEESNIQPVQTPVTVCGDIHGQFHDLLELFRTAGG
FPDDINYIFLGDYVDRGYYSLETFTLLMCLKVKYPAKITLVRGNHESRQITQVYGFYEECLNKYGSTTVWKYCC
QVFDFLTLAAIIDGKILCVHGGLSPEIRMLDQIRVLSRAQEVPHEGGFSDLLWSDPDNVEAWQVSPRGAGW
LFGSKVAREFNHVNGLNLIARAHQLVMEGFKYHFPEKDVVTVWSAPNYCYRCGNVASVMKVDEDLEPTFK
IFSAVPDDYIRESTANHNNQRAGYFL 

 

>AfPpzA 

MGQSHSKGNSGPGDSLQSYPSFSRSDTKESLRSLRGSIRSKIRSSDSPRGSTAGLSDDKSDAASVKSTTSRRSS
TNQSVQSPDDTPSQPDAPEPPPSPSLSSSLKRGHKDVNAMQQSGEVDHVSDVPPTGAAPTGPSTQKVGES
ILIKRENQLNPILDFIMNAPLETSGSPGMGMGALKSIDLDDMISRLLDAGYSTKVTKTVCLKNAEIMAICSAA
RELFLSQPALLELSAPVKIVGDVHGQYTDLIRLFEMCGFPPASNYLFLGDYVDRGKQSLETILLLLCYKLKYPEN
FFLLRGNHECANVTRVYGFYDECKRRCNIKIWKTFIDTFNCLPIAATVAGKIFCVHGGLSPSLSHMDDIRGIAR
PTDVPDYGLLNDLLWSDPADMEEDWEPNERGVSYCFGKKVIMNFLQRHDFDLVCRAHMVVEDGYEFYQ
DRILVTVFSAPNYCGEFDNWGAIMSVSGELLCSFELLKPLDSTALKNHIKKGRKERNSMLSSPVSPPLLRFVV
AKEDHNLFVQHRRDACGLFLAYPSLVTSWGISR 

 

>PPZ1   

MGNSSSKSSKKDSHSNSSSRNPRPQVSRTETSHSVKSAKSNKSSRSRRSLPSSSTTNTNSNVPDPSTPSKPNL
EVNHQRHSSHTNRYHFPSSSHSHSNSQNELLTTPSSSSTKRPSTSRRSSYNTKAAADLPPSMIQMEPKSPILK
TNNSSTHVSKHKSSYSSTYYENALTDDDNDDKDNDISHTKRFSRSSNSRPSSIRSGSVSRRKSDVTHEEPNNG
SYSSNNQENYLVQALTRSNSHASSLHSRKSSFGSDGNTAYSTPLNSPGLSKLTDHSGEYFTSNSTSSLNHHSS
RDIYPSKHISNDDDIENSSQLSNIHASMENVNDKNNNITDSKKDPNEEFNDIMQSSGNKNAPKKFKKPIDID
ETIQKLLDAGYAAKRTKNVCLKNNEILQICIKAREIFLSQPSLLELSPPVKIVGDVHGQYGDLLRLFTKCGFPPSS
NYLFLGDYVDRGKQSLETILLLFCYKIKYPENFFLLRGNHECANVTRVYGFYDECKRRCNIKIWKTFIDTFNTLP
LAAIVAGKIFCVHGGLSPVLNSMDEIRHVVRPTDVPDFGLINDLLWSDPTDSPNEWEDNERGVSYCYNKVAI
NKFLNKFGFDLVCRAHMVVEDGYEFFNDRSLVTVFSAPNYCGEFDNWGAVMSVSEGLLCSFELLDPLDSAA
LKQVMKKGRQERKLANQQQQMMETSITNDNESQQ 

 

>AfPphB 



MENNMEIDPARSPEPHHLSPTTDPGSIPTLDGWIENLMACKQLAEDDVRRLCDRAREVLQEESNVQPVKC
PVTVCGDIHGQFHDLMELFRIGGPNPDTNYLFMGDYVDRGYYSVETVTLLVCLKIRYPQRITILRGNHESRQI
TQVYGFYDECLRKYGNANVWKYFTDLFDYLPLTALIENQIFCLHGGLSPSIDTLDNIRSLDRIQEVPHEGPMC
DLLWSDPDDRCGWGISPRGAGYTFGQDISEAFNHNNGLTLVARAHQLVMEGYNWSQDRNVVTIFSAPNY
CYRCGNQAAIMEIDEHLKYTFLQFDPCPRAGEPMVSRRTPDYFL 

 

>PPH21   

MDTDLDVPMQDAVTEQLTPTVSEDMDLNNNSSDNNAEEFSVDDLKPGSSGIADHKSSKPLELNNTNINQL
DQWIEHLSKCEPLSEDDVARLCKMAVDVLQFEENVKPINVPVTICGDVHGQFHDLLELFKIGGPCPDTNYLF
MGDYVDRGYYSVETVSYLVAMKVRYPHRITILRGNHESRQITQVYGFYDECLRKYGSANVWKMFTDLFDYF
PITALVDNKIFCLHGGLSPMIETIDQVRELNRIQEVPHEGPMCDLLWSDPDDRGGWGISPRGAGFTFGQDV
SEQFNHTNDLSLIARAHQLVMEGYAWSHQQNVVTIFSAPNYCYRCGNQAAIMEVDENHNRQFLQYDPSV
RPGEPSVSRKTPDYFL 

 

>AfPptA 

MAASDLEAATALKVQGNKAFAEHEWPTAVEFYTQAIDKYDREPSFFSNRAQAYIKLEAYGFAIADATKALEL
DPSYVKAYWRRALANTAILNYREALKDFKAVVKKEPNNRDAKLKLAECEKLVRRLEFEKAIEVGEPPSAFEDL
DIDAIAVDSSYDGVRLEKEMTQEFIDDMIERFKNGKKIHRKYAFQIIKAVKDIVYAEPTMVEIGVEEGTKLTVC
GDTHGQFFDLLNIFNINGYPSETHAYLFNGDFVDRGSWSTEIALLLYAYKWLRPNRIFLNRGNHETDDMNK
VYGFEGECKAKYNERLFKVFSESFSALPLATLIGSKYLVLHGGLFSDDKVTLDDIRKLNRHNQRQPGQQGLM
MEMLWTDPQTEPGRGPSKRGVGLQFGPDVTKRFCEKNGLEAIIRSHEVRMEGYEVEHDGRCITVFSAPKY
CDTTENKGAFINIGPELKLDFKVFEAVPHPDIRPMVNPVLSCLLKLQS 

 

>PPT1 

MSTPTAADRAKALERKNEGNVFVKEKHFLKAIEKYTEAIDLDSTQSIYFSNRAFAHFKVDNFQSALNDCDEAI
KLDPKNIKAYHRRALSCMALLEFKKARKDLNVLLKAKPNDPAATKALLTCDRFIREERFRKAIGGAENEAKISL
CQTLNLSSFDANADLANYEGPKLEFEQLYDDKNAFKGAKIKNMSQEFISKMVNDLFLKGKYLPKKYVAAIISH
ADTLFRQEPSMVELENNSTPDVKISVCGDTHGQFYDVLNLFRKFGKVGPKHTYLFNGDFVDRGSWSCEVAL
LFYCLKILHPNNFFLNRGNHESDNMNKIYGFEDECKYKYSQRIFNMFAQSFESLPLATLINNDYLVMHGGLPS
DPSATLSDFKNIDRFAQPPRDGAFMELLWADPQEANGMGPSQRGLGHAFGPDITDRFLRNNKLRKIFRSH
ELRMGGVQFEQKGKLMTVFSAPNYCDSQGNLGGVIHVVPGHGILQAGRNDDQNLIIETFEAVEHPDIKPM
AYSNGGFGL 

 

>AfCalA 

MDQALARAVRDKKPVPEIDFTLHTMEDGTQVSTLERVIKEVQAPALSTPTDEMFWSPEDPSKPNLQFLKQ
HFYREGRLTEEQALWIIHAGTQILRSEPNLLEMDAPITVCGDVHGQYYDLMKLFEVGGDPSETRYLFLGDYV
DRGYFSIECVLYLWALKIWYPNSLWLLRGNHECRHLTDYFTFKLECKHKYSERIYEACIESFCALPLAAVMNK
QFLCIHGGLSPELHTLEDIKSIDRFREPPTHGLMCDILWADPLEEFGQEKTGDYFVHNSVRGCSYFFSYPAAC
AFLEKNNLLSIIRAHEAQDAGYRMYRKTRTTGFPSVMTIFSAPNYLDVYNNKAAVLKYENNVMNIRQFNCT
PHPYWLPNFMDVFTWSLPFVGEKITDMLIAILNTCSKEELEDETPTSVSPSAPSPPLPMDVESSEFKRRAIKN
KILAIGRLSRVFQVLREESERVTELKTAAGGRLPAGTLMLGAEGIKQAITNFEDARKVDLQNERLPPSHEEVIK
RSEEERRAALERAQQEADNDTGLATVARRISMSAGSGRSRRQRDAARETREA 



 

>CMP2   

MSSDAIRNTEQINAAIKIIENKTERPQSSTTPIDSKASTVAAANSTATETSRDLTQYTLDDGRVVSTNRRIMNK
VPAITSHVPTDEELFQPNGIPRHEFLRDHFKREGKLSAAQAARIVTLATELFSKEPNLISVPAPITVCGDIHGQY
FDLLKLFEVGGDPATTSYLFLGDYVDRGSFSFECLIYLYSLKLNFNDHFWLLRGNHECKHLTSYFTFKNEMLHK
YNLDIYEKCCESFNNLPLAALMNGQYLCVHGGISPELNSLQDINNLNRFREIPSHGLMCDLLWADPIEEYDEV
LDKDLTEEDIVNSKTMVPHHGKMAPSRDMFVPNSVRGCSYAFTYRAACHFLQETGLLSIIRAHEAQDAGYR
MYKNTKTLGFPSLLTLFSAPNYLDTYNNKAAILKYENNVMNIRQFNMTPHPYWLPDFMDVFTWSLPFVGE
KVTEMLVAILNICTEDELENDTPVIEELVGTDKKLPQAGKSEATPQPATSASPKHASILDDEHRRKALRNKILA
VAKVSRMYSVLREETNKVQFLKDHNSGVLPRGALSNGVKGLDEALSTFERARKHDLINEKLPPSLDELKNEN
KKYYEKVWQKVHEHDAKNDSK 

 

>AfPtcA 

MDFLGLHTFLQELPSHQEARRRPEPTSVVPQLTPNEDLERLLRRHRPAISTIEFGMNYGAEWATQHFAAKLA
ELWRKAEMFGHIFANTPDTVRDGQLPVRIRQYLNRVSHSILMPRLLASPTTRWALVSKAVNEWLLDWVLN
ETVVQGFDLALDAEYQLLKHHLLRDLEPFVRKVVLNAMVKIVCEILCKPGFKEFYLEKHRWYVEKLWRYVGR
LVPDIPNYQTEGRTRIAQIIAKAQALSVDMLLTPLEYVHYFPESDDVFDPIEMVNMDPTNDRSPGELRRLWF
RIKLAYTPVTYIRANFEESSNTELVFRSEVLLMPENTFVALPKRHQNTNSAVSANSRPVKRPEFHDYFVTLLPS
SSLHPDPRGLSSSYHKFPRSASVPHTGAISHPPTSFQALVDRETTVVRIPLRRAKHHFGAATSRGTRVSNEDT
HQAGVLDIPAFAKRPPASVTIKRTTAPLENRGADSASGDPQVFYFGVFDGHGGSECSTFLKDTLHEYIQDTA
AESEFQSSLSKDREGHFSKNESEICRGDLPIIQRGNHKRMAEMEKTLVQNWRRLVGGYFKRFVPAHFSYRG
NSAQGNGSATGNGDDHTGGVTIEEILEYAFLRADLDFVSAQAAKEDDELATAHKPQYQDDILYGPKHTQQ
MKLGGYRRFKGGSTASVALISTPSPTPFWHPSAPSSLLVSHVGDTRILLCSTATGAAIPLTSNHHPSSPIEANR
LRRYAATFVTDSFGEERMSGLANTRAFGDVQSKRIGVSAEPEIRRIEMGPAEYSFLVLMTDGISGTLTDQEV
VDIIKEAKTPDEGARNVVNFATEVTKEGDNATCLVVRLGGWERRLEGGLGSLGTKESREWRRQEATDPRSS
RR 

 

>PTC6   

MRLGNAYAYCKPSQNVGLKLDLLRGLPGYVGHATSRINRLENQDNYSIKMMRSWPNAYGSALNCSVFDG
HGEKGAQLSQLLADKLCSSLDFPEPSWDKQDLKKLVQEYARRFPEGNYWKHKLSTFEKFYNKFIKNCNSKQE
LLLMKEGDSAILGQNGGRMIFDKMGNIIDKIALLTELDRLRLFYGFARFDLDQCCGLGTAAGSTASSIFLYPYD
DPNAPIDEGKDDDSWIISHSGLLKLIVTQVGDSKIILCDQDGIAHALTTTHHINSSRERHRLSIDPSRLDPDAFG
ETRFLNNFANTRSFGDVAGKPYGISSEPDIFSFLVGNTLHLPRSERSKLPFNGDECFLALVTDGITNKLADQEV
VDLITSTVNSWGLKKATPQFVAEETIKFIQAIATKHSDNATCVVVRLSNWGNWPNVDRTGPQRETKLMNA
QSNETKLN 

 

>AfPtcB 

MRTCGTSSEGQDECCLYGLSAMQGWRISMEDAHAAVLDLQAKSTGGSEKPTDPDKRLAFFGVYDGHGG
DKVALFAGENVHKIVAKQEAFAKGDIEQALKDGFLATDRAILEDPKYEEEVSGCTAAVSVISKNKIWVANAG
DSRSVLGVKGRAKPLSFDHKPQNEGEKARISAAGGFVDFGRVNGNLALSRAIGDFEFKKSPELSPEQQIVTA
YPDVTVHEVTDDDEFLVIACDGIWDCQSSQSVVEFVRRGIAAKQELYRICENMMDNCLASNSETGGVGCD
NMTMIIIGLLNGKTKEEWYNQISERVANGDGPCAPPEYGKSEFRGPGIRNQFEETPDNYDLENDRSRGFSV



RSGRIILLGDGTELIPEQNDEELFDQREENRDVTNHLQHDKAEETSTAANLSESPSSANKNSSGSGTEATEKS
ASS 

 

>PTC2  

 

MGQILSNPVIDKESHSGADSLTAFGLCAMQGWRMSMEDSHILEPNVLTKSDKDHIAFYGIFDGHGGAKVA
EYCGNKIVEILQEQKSFHEGNLPRALIDTFINTDVKLLQDPVMKEDHSGCTATSILVSKSQNLLVCGNAGDSR
TVLATDGNAKALSYDHKPTLASEKSRIVAADGFVEMDRVNGNLALSRAIGDFEFKSNPKLGPEEQIVTCVPDI
LEHSLDYDRDEFVILACDGIWDCLTSQDCVDLVHLGLREGKTLNEISSRIIDVCCAPTTEGTGIGCDNMSIVVV
ALLKEGEDVAQWSDRMKSKAHRTSVRSFADKRRRVFSYYDFSKCNDEQVFAITTKKPQDKFTRDHEAAVAS
VTAADNDDPMDIDDTDADTDAENLDPSSQSKSKTSGPIDLASLEALLGATGGVKTDSNGNKVTYTLPQSAL
AQLLQTMGHDPASSHPENDSNTDHKAGRSHLQ 

 

>AfPpmA 

MILLASSRRACSLACSSLQPVARDRSLSFATSTATWSRHLPDSLFSLSSQRLSSSYLPRFSRRTFHATSLFSLDAP
RISYRVAASSSPKNRRFHPPTNFHNFQPELHDAIGVVTEEIDAATRRKRRPDSGEDAFFVSRVGSQDSGAIAF
AVADGVGGWVESKVDPANFSHALCLYMALEALSWDSSTDKLRAKNLLQSGYDQLVADKSIRAGGSTASVG
VGLEDGQVELANLGDSGSMLLRLAAVHHYSVPQTHGFNTPYQLSIIPPRMRAQASIFGGSFLEDSPRDAVV
TNLHMQHGDVLMLATDGVYDNLNNQDILKLITSRMILTGAWTATTDLGIKVSDNLGALTGPDGLASLLPW
PSPPSKPSAADPSTSGNVAPSSRINQHHTLQSLLASTVAGEAKRASMDSRRDGPFAKEAQRYYPGDWYRG
GKVDDICVLIIVAVEEGRGHESC 

 

>PTC7   

MFANVGFRTLRVSRGPLYGSCSQIISFSKRTFYSSAKSGYQSNNSHGDAYSSGSQSGPFTYKTAVAFQPKDR
DDLIYQKLKDSIRSPTGEDNYFVTSNNVHDIFAGVADGVGGWAEHGYDSSAISRELCKKMDEISTALAENSS
KETLLTPKKIIGAAYAKIRDEKVVKVGGTTAIVAHFPSNGKLEVANLGDSWCGVFRDSKLVFQTKFQTVGFNA
PYQLSIIPEEMLKEAERRGSKYILNTPRDADEYSFQLKKKDIIILATDGVTDNIATDDIELFLKDNAARTNDELQL
LSQKFVDNVVSLSKDPNYPSVFAQEISKLTGKNYSGGKEDDITVVVVRVD 

 

>AfPtcD 

MGPLSSSASGDKLALKDAGGNSALGSRPSQQDQYTILLPAQIPFKTEKTLLFLGVYDGHVTSDVSLHAKQHF
HRLILESPDIQAGSYEKAIEGAVQKEDQLLLDQFRAGNEVFGKSGSTFSVCLVDLTDGVLVVGNLGDSHVLLG
EHYPNGWEVQRITKAHKPGSDTEKERIKEAGGVVNRELGSPRIAAGALNMSRALGDLQYKAPLINADEPFSL
EQEIAGFNPDKEQGDLLSNRPAISRIELKEDRKYIVILTTDGVTDEMEDRRILDQVVAHWNYGTRAEGVAGKI
TTEATGGPMSDNATCICAFIYGRQAA 

 

>AfPtcE 

MFRNTILSTSDALLLFDAGAGQVQGARPFQEDRCTFVLPDQFPSQTNDKLTYFAVYDGHGSELVSDHASRN
LHLLLAKRPEFDQGDYEAAIRGALIDEDAVLLETFNNVTTEPAVSGSTVALCFVNLTKGDLVVANLGDSHVLL
AERDNRTDHPSHIRRLSKSHKPDTPDEKSRIEDAGGAVNTRRGTARLGSLNMSRALGDLQYKNPINNAGDE



YSSSKTRRASASTSAPETRGNFLSVEPHMTRMTLSPDRRYLVVVTSDGVSDNIDDATLIHHVMRLSMRGMR
AGDIAQEIATTAAAQKAKGGSDNASCIVALLDGQNT 

 

 

>PTC3 

 

MGQILSNPIIDKEHHSGTDCLTAFGLCAMQGWRMSMEDAHIVEPNLLAESDEEHLAFYGIFDGHGGSSVA
EFCGSKMISILKKQESFKSGMLEQCLIDTFLATDVELLKDEKLKDDHSGCTATVILVSQLKKLLICANSGDSRTV
LSTGGNSKAMSFDHKPTLLSEKSRIVAADGFVEMDRVNGNLALSRAIGDFEFKSNTKLGPHEQVVTCVPDII
CHNLNYDEDEFVILACDGIWDCLTSQECVDLVHYGISQGNMTLSDISSRIVDVCCSPTTEGSGIGCDNMSISI
VALLKENESESQWFERMRSKNYNIQTSFVQRRKSIFDFHDFSDDDNEVFAITTKKLQDRLNRSKDNDDMEI
DDLDTELGSSATPSKLSGEDRTGPIDLFSLEALLEAGIQIRQRPSSDSDGNTSYFHGASLSDMLASLSNAAAGE
TEPNDADDNDDNDGEENGKNENAKKGSKIEEIE 

 

>AfPtcF 

MRRLALQTFRTARRVPVWKVGARRPSVVSFSHNHQPLGLRLSSRGRHPSFIPATLQSSMHLRNFSLAVISTV
VASGAWYAYQGSNSPQSPVTSPSQTRSIATDASSGPHAEESAESTRRAILVDNDQFYTATLSGDQPLYKQTD
DSDRRILEMLTPEQATQKLRRNEQSFMVNRGKGVVRYDVVQVPSNSPIEDDHAEKIVEVPSSVAAANDGG
STSDWMFWAVFDGHSGWTTSAKLRNVLISYVARELNTTYKAAATNPSLISPSSEAVDAAIKQAFVRLDNDIV
HSSVDKVLKSNSRRAAAELLAPALSGSCALLAFYDSQSKDLKVACAGDSRAVLGRRGPTGKWTATPLSEDQT
GGTPSEMKRLREEHPGEPNVVRNGRILGQLEPSRSFGDAFYKWSKETQEKIKKQFFGRTPHPLLKTPPYVTA
EPVITTTKIEPSKGDFVVMATDGLWEMLSNEEVVGLVGQWIDQQRAGNNGTSKAWLQSWFGLDDKHLP
VEAPKETTTEGQRRPIRQQQYDISGVASRFVVEDKNAATHLVRNAMGGKDRDMVCALLTLPSPYSRRYRD
DITVEVIFFGDGPDNRTITVNQEASASEENQKAKL 

 

>PTC5 

MSPLTRTVAIKKTVKVLSKCQSGREYTQKFLQRAYSTSHANSTYYSRTKLFISSHSKALNIALLSGSLLLTYSYYS
PKKILSLDTINGIKDYSTNTSGNINMPSPNPKGTETQKSQRSQNDQSVLILNDSKIEAKLHDREESHFVNRGT
GIFRYDVAQLPSNHPIEDDHVEQIITIPIESEDGKSIEKDLYFFGIFDGHGGPFTSEKLSKDLVRYVAYQLGQVY
DQNKTVFHSDPNQLIDSAISKGFLKLDNDLVIESFRKLFQDPNNTNIANTLPAISGSCALLSLYNSTNSILKVAV
TGDSRALICGLDNEGNWTVKSLSTDQTGDNLDEVRRIRKEHPGEPNVIRNGRILGSLQPSRAFGDYRYKIKE
VDGKPLSDLPEVAKLYFRREPRDFKTPPYVTAEPVITSAKIGENTKFMVMGSDGLFELLTNEEIASLVIRWMD
KNMNLAPVKAEPGKLPKVIDVSEDKEAQRPAFRYKDNNSSSPSGSNPEYLIEDKNVATHLIRNALSAGGRKE
YVSALVSIPSPMSRRYRDDLTVTVAFFGDSGTPSIVSNATSIVMNPEATTKPKPRL 

 

>AfPtcG 

MFSGSSSPPKDKLETIPHSEAITTPSLTVKTDEATVSQKKFSPPSGFFGRRASDEPSPGGEKKRRSSTVTKAATL
FSNAKNSLSWSNSRETAATLTVAHSPPTSLHKLGRMDPALIVPQGSLNNSAGESLPTPRSSFRVGVTEDRNR
RCRRTMEDTHAYLYNFLGTPAPSGRADVNGRRQSGDVSPSAAEETSVVETDNGYFAIFDGHAGTFAAEWC
GKKLHLILEEVMRKNPNTPVPELLDQTFTSVDQQLEKLPLKNSGCTAVIALLRWEDRVPCSHSVTGSAALAP
AAVAAAAEPNSEADNTPTQSAPVSVLPTLQEKASRQRVLYTANVGDARIILCRNGKALRLSYDHKGSDENE



GKRIANAGGLILNNRVNGVLAVTRALGDAYLKDLVTGHPYTTETVIQPDQDEFIILACDGLWDVCSDQEAV
DLIRNIQDAQEASKMLVDHALARFSTDNLSCMVIRFDNNRVKEVVNRAVDPIGVDGDPVTHVGYGVSEAD
KIVEGARKSMANTEITDNVEPAEKVMDEVLQKMADDGPGPEIPIEATSPNKVESVH 

 

>PTC1  

 

MSNHSEILERPETPYDITYRVGVAENKNSKFRRTMEDVHTYVKNFASRLDWGYFAVFDGHAGIQASKWCG
KHLHTIIEQNILADETRDVRDVLNDSFLAIDEEINTKLVGNSGCTAAVCVLRWELPDSVSDDSMDLAQHQRK
LYTANVGDSRIVLFRNGNSIRLTYDHKASDTLEMQRVEQAGGLIMKSRVNGMLAVTRSLGDKFFDSLVVGS
PFTTSVEITSEDKFLILACDGLWDVIDDQDACELIKDITEPNEAAKVLVRYALENGTTDNVTVMVVFL 

 

>AfPtcH 

MRVSGSRKVAQHAKRHISELLFEGDALQAGRFEDAIRQAIQKEEETLLEECQEGEDKFAISGSTVSVVIVNLN
NGVMVHRLTQDHKPENPKEKERIEDAGGVVNYASETARIGALNMSRALGDLQYKNPLNNDTMGPSTAGQ
EIAAMTPSIEQGSFVSSEPSIIRVDLRQDRRYILALTTDGVTNVLKDSVIINEIKTRHEGGLGVQQVADELVRG
VTQGERRDNATCIAVFLDGCLS 

 

>PTC4 

MGQLLSHPLTEKTIEYNEYKNNQASTGIVPRFYNCVGSMQGYRLTQEDAHLIRNENSVVYVRFFNPFIDKYE
TLSLNVFAVFDGHGGDDCSKFLSGGRHHRDGNGSSNGNGEPNAGLIKWIAYSFENHHYTSTTNNDSSKFK
RSFNTLEGLVSQIFKDAFILQDEELYRHFANSSCGSTAVVACIINEESLYVANCGDSRCILSSKSNGIKTMSFDH
KPQHIGELIRINDNGGTVSLGRVGGVLALSRAFSDFQFKRGVTYPHRRTKLTNITQNLTYGTPPQEAQVTVEP
DVLMHKIDYSKDEFLVLACDGIWDIYNNKQLIHFIKYHLVSGTKLDTIITKLLDHGIAQANSNTGVGFDNMTA
IIVVLNRKGETLQDWFNKMKTRLERERGLV 

 

>AfNemA 

MNSLNILSSRVIGQTSNSNRLRQRSRSQGEIGPVAPPEDRSKLRSYSHDNLHSPDVLEKSHNNAPGISSADID
YSEHTLTEKSPLIQSIQRDGPLATRSTLGLIAERFFDAIAETIKFILSTLAAPGVFLAQCFRDDDGQYSPMAPVR
KLRRSMASVSASRRSTSAKKEPKPTGARRRSGSTRKLRSHVSRDSIASSTSESEGDRRSTQCLTSTRARPVKSK
TTALDPTQEEGTPRRSIRIKLHNEGALKRERQRRTQSADLGATSETGAAAGQGAVNPDTLKSPTSPSVHKVT
KYPHSPVPPRPLIPARLPSYTAAPRNSRAPQKTLVLDLDETLIHSLAKGGRMSSGHMVEVKLATPMTTALTP
GGSPTTLGPQHPILYYVHKRPNCDDFLRKVCKWYKLVIFTASVQEYADPVIDWLEQERKYFHARYYRQHCTF
RNGAYIKDLSSVEPDLSKVMILDNSPMSYLFHEDNAIPIEGWINDPTDNGLLNLIPMLEALQYVTDVRAFLAL
RRGEGEI 

 

>NEM1 

MNALKYFSNHLITTKKQKKINVEVTKNQDLLGPSKEVSNKYTSHSENDCVSEVDQQYDHSSSHLKESDQNQ
ERKNSVPKKPKALRSILIEKIASILWALLLFLPYYLIIKPLMSLWFVFTFPLSVIERRVKHTDKRNRGSNASENELP
VSSSNINDSSEKTNPKNCNLNTIPEAVEDDLNASDEIILQRDNVKGSLLRAQSVKSRPRSYSKSELSLSNHSSSN
TVFGTKRMGRFLFPKKLIPKSVLNTQKKKKLVIDLDETLIHSASRSTTHSNSSQGHLVEVKFGLSGIRTLYFIHKR



PYCDLFLTKVSKWYDLIIFTASMKEYADPVIDWLESSFPSSFSKRYYRSDCVLRDGVGYIKDLSIVKDSEENGK
GSSSSLDDVIIIDNSPVSYAMNVDNAIQVEGWISDPTDTDLLNLLPFLEAMRYSTDVRNILALKHGEKAFNIN 

 

>AfFcpA 

MLLRLPPSLHYPITVTSLLKQPGDTVERDEALFWYVYQTTVTEGDGLGNKIEVQRKFPTKFESTVDGEVVQW
KIAKGDVIEVPIDIVEIDEPCAHEVQFGGLCAECGKDMTEATYNTEVMDSTRAPIQMVHDNTALTVSEKEAT
RVEEDAKRRLLANRKLSLVVDLDQTIIHATVDPTVGEWMEDKDNPNHDALGDVRAFQLVDDGPGMRGC
WYYVKLRPGLESFLQNVSELFELHIYTMGTRAYAQHIAGIIDPDRKLFGDRILSRDESGSLTAKNLQRLFPVDT
KMVVIIDDRGDVWRWSPNLIKVSPYDFFVGIGDINSSFLPKKQELGGVVQPAEQDAKGTKELPMQQPPPN
RAIAKPAAEVSTLEQLVTMGGGDNPRLLREQSVAQEETIMHQVEDRPLLQKQKELDAEDEAAESGDSASSV
EDTQDSTKHRHHLLEDNDRELFVLEERLEQIHRHFFEEYDKKRSRALGGRVAALRGERGTSKEKDIDLKLVPD
VKDIMPRIKHRVLGGVVLVFSGVLPLGTDTQNADISLWAKSFGAVISTKINMRTTHLVAGRNRTAKVREATR
YPNIKIVTTQWLLDSLTQWKRLEEEPYLLPVHPDDRGEPISPGSKELESGWLSSSDDETGGFWTDDDEGSQF
NEEILKFSGLNEMSPIGYDAEEQAAVHDELKEFLGSDDESESDSEISLLAAGKKRKRDDESQGTDEDESDGG
QGEEGEMEGSRLSQRIKRSYERTTGLKEVATADTTSTAELTHTSLPKERSGGETDDALNDLNESEEPAVRGQ
DVVSYPEDEDDELEREMLAALEDGDYDPKAEEEIAAENG 

 

>FCP1   

MTTQIRSPQGLPYPIQIDKLIPSVGSYLHEGDRLLVYKFWYLVERASDTGDDDNEHDVSPGGSAGSNGVSPP
TKQLRESIEFFESPYEGDLISWNVDVGDEVATANQVICEIKRPCNHDIVYGGLCTQCGKEVSADAFDGVPLD
VVGDVDLQISETEAIRTGKALKEHLRRDKKLILVVDLDQTIIHCGVDPTIAEWKNDPNNPNFETLRDVKSFTLD
EELVLPLMYMNDDGSMLRPPPVRKCWYYVKVRPGLKEFFAKVAPLFEMHIYTMATRAYALQIAKIVDPTGE
LFGDRILSRDENGSLTTKSLAKLFPTDQSMVVVIDDRGDVWNWCPNLIKVVPYNFFVGVGDINSNFLPKQS
TGMLQLGRKTRQKSQESQELLTDIMDNEKKLQEKIDKEVKRQEEKLNHQLATAEEPPANESKEELTKKLEYS
ASLEVQQQNRPLAKLQKHLHDQKLLVDDDDELYYLMGTLSNIHKTYYDMLSQQNEPEPNLMEIIPSLKQKV
FQNCYFVFSGLIPLGTDIQRSDIVIWTSTFGATSTPDIDYLTTHLITKNPSTYKARLAKKFNPQIKIVHPDWIFEC
LVNWKKVDEKPYTLIVDSPISDEELQNFQTQLQKRQEYLEETQEQQHMLTSQENLNLFAAGTSWLNNDDD
EDIPDTASDDDEDDDHDDESDDENNSEGIDRKRSIEDNHDDTSQKKTKAEPSQDGPVQHKGEGDDNEDS
DSQLEEELMDMLDD 

 

>AfPsrA 

MLGGSSERGSPPNTSSKPTGEVPMPANAGNTDSGPGSSLQDNSKDSDASPQPKPVEPTEPASAPVPSTQA
LGPNAPTNTNDPSKQQHLLVPSQSRSSSKADGQSTLDNRQDAAHDDSENTLRGSRRSILKGRRDRSRGSSK
RSWRPSQGPTGTDEQKTATDSEARDNPKPETKPKVTLRLFAFLSCCSSSGVDPDDSAIPPKKTTRRPSAPAT
QPTPEKADLNANHSNRTESEEAKLFGEEKPNLTVTSHQPSREEEKPARTSEEGAQLDANLSSSDKVESSHEP
ASQYGQVDTTRTGAPQNAQIPVIVATETEKANDLEIKPEEPMGSLPLPAIEDSSTSTEAQPTSSAVEHNDVKS
SHEEETTLPAKIPPPPPPQVPMGKQIQIATPERPQQWLLPPPLPHLRNRKCLVLDLDETLVHSSFKVLERADF
TIPVEIEGQYHNIYVIKRPGVDQFMKRVGELYEVVVFTASVSKYGDPLLDQLDIHNVVHHRLFRDSCYNHQG
NYVKDLSQVGRDLRETIIIDNSPTSYIFHPQHAIPISSWFSDAHDNELLDLIPVLEDLAGAQVKDVSLVLDVTM 

 

 

>PSR1 



MGFISSILCCSSETTQSNSNSAYRQQQSSSLNKNRSVKHSNTKSRTRGVHQTNSPPSKTNSAATFSSTERSTG
KSGISTNDNEKKKPSSPTAAVTATTTNNMTKVEKRISKDDLYEEKYEVDEDEEIDDEDNRRSRGIVQEKGDA
VKDTSRQKKQQQQQQQQSQPQPQPQSQSQSQSQSQSQQRGPTVQVSSDHLIQDMNLSRVSSSSQASET
SNDADDEDDEDEEYIDLTLLQQGQYHAPGYNTLLPPQDESTKGKKCLILDLDETLVHSSFKYLRSADFVLSVEI
DDQVHNVYVIKRPGVEEFLERVGKLFEVVVFTASVSRYGDPLLDILDTDKVIHHRLFREACYNYEGNYIKNLS
QIGRPLSDIIILDNSPASYIFHPQHAIPISSWFSDTHDNELLDIIPLLEDLSVKTSLDVGKILDVTI 

 

>AfPpsA 

MATVLVQQTLRHATPPPAGISSSLNLTRTPSPVPNKHLPVCPPGTSTAALRTAVQSTKEDKKVTSLLYPPDTF
LRVNKSPSIYSIDIVTLAAALDYWASQPLPDPSQVFPWLHGLHPENHLQLGFFTNRRRSLRRIPQCWRGITIV
KVGGDLSTSRLKGAVSPSEILAPSGWDFIPSDPKEGFSVRNFQIQTPKLATLSDIVVYGQDGVHKKQLLEVAE
KIATAQYRWRNKNDPDGLLPTYHTFILSIHWERLEMCEMTKASEISKNVWQGPTPDYILQCGSGDSVHVED
FDLLIETSDLASIPGPRYLAKLNRQLDDDDGPLRLEFPSSGSLVVPSAETREIDDLVSTVRWIYYLANPDEPESP
TDVGGDIAMTPLQRKPRRILIHCPDGYTESSLLVIAYLMFAEGIPAHEAWLRLHCDRKRNFFAYPSDVTFLSTI
QTRLLHESPATHSESLSSVPDPPWFRYCDGSLPSRILPYMYLGNLGHANNPEMLWALGIRRILSIGESVSWR
DFDIARMGPENVMHITQVQDNGIDPLTQEFDRCLEFISEF 

 

>PPS1 

MVLEVPSITPGELHDLMRLHQDAEWPECKKMFPWAHDISFGQPPDFPHSLAIVKSQSDANNSALLRNSLE
VNDIFQSWKVRTSFHREGDTCETGNDSNGFQYPNNTKELLNLLKFQIRQLELQVDDVALENAATYCHNHSI
LPFLKVDPRGLSLELKRYSRNKVGSNTTLKRSGQDVWGRRGLFRRFDLQCAKMIEMVDNIVIYCSRTGGSTD
MQTESAPACSHEGNCPNCTTLALLLQICLMFVQKGYVGSGGSLYKTNLFICTYQNFNTDIPQTLIGTPLLDNE
FFKNNTPLNLCSSPSEIVCFNNVDKNMVLCEKLELNKLTSATRLEETGLICGNTTDWHNYQIIKKNNISLTHRF
EENTSIVNLKSLNYDTDNPTTSISQLYNIPNTKEVWKLIIKCTSNSQMPSLTKIRTYLDLLLDDDASKSQEHLHL
TFPASGSIGLGNLNIQSVEILLNVCYLIFQVSQVQELLTFMYCEDGYTETSLLLTAYIIFHFNIPLQDALLRIHPRP
FFLFPSDLQILGHLQPVLREFSPQNGSNLKLYANALKFRDKSFQLHISSELFSSIFFMKIPLESNFVNLKGPLPSRI
LRHLYLGSLDHAQNPALLKSLGITHIVSVGEVVSWTLNKDKIAHPVRPHRAITMTNTNEVAGNTTCNKSRNR
ADTVVSDKQENGSNVVISENSGFQICQIENLDDNGKDPLFHQIDKVLDFISNSEATGGKVLVHCMVGVSRS
ATVCIAECMRYLQCDLASAYLFVRVRRLNVIIQPNLFFVYELFKWWKKHYNREKDKTMDWHIICRGIAEVN
MKYT 

 

>AfDspC 

MAMNKIPGHDIYIGGILAVKNKAALSRANITHIVSVLRLNQPDEIFANFQHHCIHADDVGDENLLEHFPSAIK
FIQSGLDAGGSVLVHCAMGKSRSATICIAYLLHQQPSALTPQSALALLRKGRPLCEPNDGFMEQLALYHEM
GCPDDVTGHPLYNRWLYRREVEDSVACGRAPEMQSVLFEDEQPHRPQETSDRLTEIKCRKCRRTLATTPFII
PHGPRQNNKATECAHIFLHPLTWMRPSLFPNTTTDSEATEYGSRPDDAPLSGRLTCPNTACGANIGKFAW
QGMQCNCGEWVVPAIGLAKARVDISDRFNMARGPGGLPPAAFGIRMPPGMRAPDDSGAGRGNL 

 

>YVH1 

MAGNANSVDEEVTRILGGIYLGGIRPIIDHRPLGAEFNITHILSVIKFQVIPEYLIRKGYTLKNIPIDDDDVTDVL
QYFDETNRFIDQCLFPNEVEYSPRLVDFKKKPQRGAVFAHCQAGLSRSVTFIVAYLMYRYGLSLSMAMHAV
KRKKPSVEPNENFMEQLHLFEKMGGDFVDFDNPAYKQWKLKQSIKLDPSGSELVSNSGMFKDSESSQDLD
KLTEAEKSKVTAVRCKKCRTKLALSTSFIAHDPPSKESSEGHFIKRAANSHRIIDIQESQANCSHFFIEPLKWMQ



PELQGKQELEGKFSCPGCSSKVGGYNWKGSRCSCGKWVIPAIHLQTSKVDQFPLQSTALPNMVNFESEKV
NR 

 

>AfDspD 

MEVGKMDADRSSSKRSFAQVASATLLSFQLSGCNQCTSVFAPAPRESCDPESVSPFKRRSTSRPWSIMPVQ
TSPPSLPDSFPSLMSVFGGISPKFAEGGEHSAALKPLRVPPHVTINTSRRPLPFRHRTSISSVTSGSTDSSPTTTI
STFDSPVAADTTPSSSPESPSAMPLSFPKFMPPSRNIEHQSLSGEPSTMSKPSQDVISRARPDSPGRRARNLK
NLSLRMPPPSQSSRPAIATASVVETASQRNLSAPPSPAHIPPKSSRRKPANLTIQTPGLDRSFSSNVMEMVPP
TPGGLHSLRHTESSPSLTSVFSPSFGPKGGMQLPRPVTHHGSRRPSGASEHNFSPIQSAVEEGSPVGGVLHE
LEEEEDHLDSRESTRQNERGYPNGPVQIYDSGVYLYLEPTMQEAAQFDVVVNVAKEVANPFANAQGDNGT
VMSAWRSASAGANRSSTAEPPTAVSEVSFKSAFEYLPSETESPVTPCSDSSRPEYIHVGWDHNSEILDDLLPL
CQLIDSRVSQGKKVLIHCQLGASRSASLVIAYGLYKNRHLDFNSMYEIVKGRSRWVGPNMSLIYQLTDFRSRL
QQLSGTSKPAPEEWFVNGPRRGSEPQSSRSERTTEASLTPPSSSSCNSGYSRIATPASWSQTSSGTLSVPSTE
RATPPSVSPWRIPKSLSHKRSLSPRPLPLRQRFETAQTAAKDVGTRSLAPADAIEKDTVEDPLNLFSPRTSQFL
APSLAPPFPDGLEDRLPGGPHFRTETADPRSPPPGNERLIMRNIDEFL 

 

>MSG5  

MQFHSDKQHLDSKTDIDFKPNSPRSLQNRNTKNLSLDIAALHPLMEFSSPSQDVPGSVKFPSPTPLNLFMKP
KPIVLEKCPPKVSPRPTPPSLSMRRSEASIYTLPTSLKNRTVSPSVYTKSSTVSSISKLSSSSPLSSFSEKPHLNRVH
SLSVKTKDLKLKGIRGRSQTISGLETSTPISSTREGTLDSTDVNRFSNQKNMQTTLIFPEEDSDLNIDMVHAEIY
QRTVYLDGPLLVLPPNLYLYSEPKLEDILSFDLVINVAKEIPNLEFLIPPEMAHKIKYYHIEWTHTSKIVKDLSRLT
RIIHTAHSQGKKILVHCQCGVSRSASLIVAYIMRYYGLSLNDAYNKLKGVAKDISPNMGLIFQLMEWGTMLS
KNSPGEEGETVHMPEEDDIGNNEVSSTTKSYSSASFRSFPMVTNLSSSPNDSSVNSSEVTPRTPATLTGART
ALATERGEDDEHCKSLSQPADSLEASVDNESISTAPEQMMFLP 

 

>AfCdcA 

MSGYMGGPGQVIEYIQDRLYLASYDSPPDPKAPFPFPLEQAKSPSKRSTRGQPQTPSKKRYPVYFTADDTLF
YNSFHADFGPLHIGHLYRFAVHFHEILGEPANKDRAVVFYSKSDSRSRANAACLVACYMVLIQSWPPHLALA
PIAQADPPYMPFRDAGYSQADFTLTIQDVVYGVWKAKEQSLCSLSSFSLEEYEKFERVDMGDFNWITPQFL
AFASPQHEPVALIPSNTPEYAALPSTVSQVISSKLPLPFKNVLAHFATRNVGLVVRLNSELYSPSYFTALGINHI
DMIFEDGTCPPLPLVRRFIKMAHEMITVKNKGIAVHCKAGLGRTGCLIGAYLIYRYGFTANEIIAFMRFMRPG
MVVGPQQHWLHLNQGSFREWWFEDSMKEKLAQMQPAPITPGRGSTKQRANNGPIATPPNNSHSKRSA
LGEIDHNEGAGTQSEEYLPAPTPGQPRKSHRKDSRHHPYARTTSGTLLLDKDMNKTEEQTRQRSSRLSNDSS
ESEEEIQLRMLAKRSSRSPVASPSQRSVSYSATVTASYTLTDDIHEDRENWGEAGHAAPKTPLSSKSGSGAIS
VTKVRTSPRRVTDSRSASKGVRKISGRIGSTGSPTRVK 

 

>CDC14 

MRRSVYLDNTIEFLRGRVYLGAYDYTPEDTDELVFFTVEDAIFYNSFHLDFGPMNIGHLYRFAVIFHEILNDPE
NANKAVVFYSSASTRQRANAACMLCCYMILVQAWTPHQVLQPLAQVDPPFMPFRDAGYSNADFEITIQD
VVYGVWRAKEKGLIDLHSFNLESYEKYEHVEFGDFNVLTPDFIAFASPQEDHPKGYLATKSSHLNQPFKSVLN
FFANNNVQLVVRLNSHLYNKKHFEDIGIQHLDLIFEDGTCPDLSIVKNFVGAAETIIKRGGKIAVHCKAGLGRT
GCLIGAHLIYTYGFTANECIGFLRFIRPGMVVGPQQHWLYLHQNDFREWKYTTRISLKPSEAIGGLYPLISLEE
YRLQKKKLKDDKRVAQNNIEGELRDLTMTPPSNGHGALSARNSSQPSTANNGSNSFKSSAVPQTSPGQPR



KGQNGSNTIEDINNNRNPTSHANRKVVIESNNSDDESMQDTNGTSNHYPKVSRKKNDISSASSSRMEDNE
PSATNINNAADDTILRQLLPKNRRVTSGRRTTSAAGGIRKISGSIKK 

 

>AfDspA 

MTPARCIEASMSEKEGSHYVRTHEYTSGSAKTRLPISAPSFFDDDNSLQEVISHTSHDFQEGEFVCPGFFQM
VNPGNFVHRVMAPDWDYMMRRQAQAILPFLYLGPVSCLKDKAWLAQEGFTLLLAIRNKRSAQARLVSGE
KVGAELGIEADAVDVMDNQELISAFPYAIRRINDHLVSCGPAVHSNAPKKIFVFCESGNERSATVVIAYLMV
MLNLNMAVASHLVQLRRFCICVEEPLRELLASFQSILDAKRDVYKAIQASTSDSTSGIPQATVSRKRNIADRF
DEPTGSGGDMLGLEMDMNMNIMDDGAIDSRKPLAPFQDRSD 

 

>AfPtpB 

MAHPAIKIDTSVQATKRALPEDTEGGFDVVSGSELDDPGLDTGDNELVPPFLCQSAIEIHQKFEELEWLQRA
RFAEGMLSNDPAHRWALEADPEVRARNRYVNVQAWANSRIHLRVPEGECDFINASPIVLTDSVSQEERSYI
ATQGPKVGHFAHFWHMVFHESKDVAVIVMLTQTVESGREKCAQYFPLDHDRPSMILRHDEDDPFEHNEE
YEEANDNVMGEVTLLESSFDQNSRSEVRKLRLTLANESKIVWHFLFAGWADYSKPEGEDREALLHLIELSASK
CSSDNPRIVHCSAGVGRTGTFIALDHLLRELESGQLLKVTDSQTDPVFETVNRMREQRMMMVYNEMQLQ
FIYEVLREQVDLKLGKRTSNAGRRLDERSAKMAKLSNSSEYLPSHKPELEPVNDGPSP 

 

>PTP1   

MAAAPWYIRQRDTDLLGKFKFIQNQEDGRLREATNGTVNSRWSLGVSIEPRNDARNRYVNIMPYERNRV
HLKTLSGNDYINASYVKVNVPGQSIEPGYYIATQGPTRKTWDQFWQMCYHNCPLDNIVIVMVTPLVEYNR
EKCYQYWPRGGVDDTVRIASKWESPGGANDMTQFPSDLKIEFVNVHKVKDYYTVTDIKLTPTDPLVGPVKT
VHHFYFDLWKDMNKPEEVVPIMELCAHSHSLNSRGNPIIVHCSAGVGRTGTFIALDHLMHDTLDFKNITER
SRHSDRATEEYTRDLIEQIVLQLRSQRMKMVQTKDQFLFIYHAAKYLNSLSVNQ 

 

>AfPypA 

MATYDNTLSGNLAPTTINTMSCEQCAELLETCGNDVLLLDVRPYAHYARGHIKGSLNLCIPTTLLKRTSFDTR
KLANTFTSDIDRRSFSRWKQCRYIIVYDAATLDMKDAVPMINMLNKFTAEGWNGEGSILRGGFKVFCNQF
NALVQQPESSNPGISSNKPNSMQISLPPFAPIAGGCALPESSSAAIPFFGNIRQHMDLMGGVGQIPLQLPQ
NLTDSKRRLLPRWLRDASDVEDGGQKVSEKFLELEKKELDRMKQALSYEMTGVSTSAQAPSKKYRVAGIEK
GNKNRYNNIYPFDHSRVRLQDVPSGGCDYVNANYMKAEYSNKRYIATQAPVPETFDDFWRVIWEQDVRIV
VSLTAEIERGQVKCHRYWESGNYGPFRVNNFSERRIPMKASGSRQNQGQSTTSLSDSSEEPSEPCIIVRHFGL
SHSAFPFQPLREVTQLQYPYWPDFGTTSQPSHLLQLVDECNAIIRATSNTCFDTRKAMPTEHRPVLVHCSAG
CGRTGTFCTVDSTEPREISERPDTGWIYNDNVDLIAKAVADFRTQRPSMIQNLSQFVLCYESVLEWMVVQ
MDEGCENP 

 

>PTP3 

MKDSVDCPSILPTDRTSVLSETSTLVGSSSHVYSRHAPMNSYHNSMNSNIYHSPKASSPLVSYKTSSPVLLKR
ATAPVLPSFKPKEQRYNKPQGCSLITAVELGKIIETLPDEKVLLLDVRPFTEHAKSIITNSIHVCLPSTLLRRKNFT
FSKLLDNLTPSEQSVLKSKLAIDNLRIIIYDSTANQTESSVSLPCYGIASKLIEFDTNVKKTVSILMCGFPQFKILFP



DHINTNTFNSDCISSAEPKSPKTNLMNSLHNTAPHMTATTPLSSPQMNLKLKVPDDSRSDHSNFSSSPSPRN
VLSDSPMSSSSPISALFKFQLPAPQTNINQMFKFSQNEEIMGLETYLSAVNIKEEHERWYNNDSAKKSLQNF
QFPKNQNSLEKDTNKDKLGFQIRYENLSKNYEKEVIDSVIPEWFQHLMSIPKIELVSQFQKLDFLEKRRLNHS
VSFRKKENSFILEKPSSYPEQLTSTSSSTIMPPKFPDVNKVQKRSHSQPIFTQYSKYKSMLSLESDSDSESDDVII
SSGVELGAKNRYKDIFPYEHSRVILKKGLQSSKGIKHSHSTSDGGILDNYINANYLSLPRFSVEQNSSFQTTTTT
TRRVRYIATQAPMPSTVHDFYTCILNNGVPLVLSLTNDFENGIEKCYRYWQEGNYNGIHVKLLEKKILKMPST
TSMRKNTMGTQNSSLYSAGVQGNSSNYSTDNDNDNDNNNNNNNNSNIAVTAAACDDDDDDDDDAILI
RKILLTYHDQEKPYELLQIQVKNWPDLGTLLNPISILQAINVKNHIIDTLFARNYYQNDQLPTILVHCSAGCGR
TGTLCTIDSILSNFEMFEMLQKEFVKLKYPAKLFDPISWTINIFRKQRISMVQNINQFIFIYDCLLFYFRLRLDDI
TERTDGDGSNKDNISLSALIEQIEKLEILQTFVDDKLKELPQ 

 

>AfLtpA) 

MYYAAAEHCFACNIPHLDNRKNELQFINQAVDIGALVHGLQWRDLGVVLGHWANGKPICLSLPQCHTPN
MSALWLSPLKITLRRKGTNITSCIEEFYLLRLRFGKIPYLFQHNHIFFLSSVLGISIFHGYIRDNLIAPYQQKSSSYH
AVAGALFVELVDVPEECLVAEGGATWQNSYRCGGVCNILIGDAYMHLSQCLFNHQAASQQTTIAMTASES
PSAEHKVNVLFVCLGNICRSTMAEGVFRNMASTHPLINEIDSAGTGAYHTLEPPDSRTMSTLRRHGITNYNH
AARKITKDDFLHFDYLLAMDKYNLRDLLDVRESVVASLRKSGGAKGPRASSGGAGAKVAEVRLFGDFGPGG
VLHDRVGGGEVVQDPYYGGVNGFEEVYQQVVRFSKSFLEYLEKKQGSEVEE 

 

>LTP1 

MTIEKPKISVAFICLGNFCRSPMAEAIFKHEVEKANLENRFNKIDSFGTSNYHVGESPDHRTVSICKQHGVKIN
HKGKQIKTKHFDEYDYIIGMDESNINNLKKIQPEGSKAKVCLFGDWNTNDGTVQTIIEDPWYGDIQDFEYNF
KQITYFSKQFLKKEL 

 

>AfSsuA 

MAHDPRLSSAGTATPNPPPPPPPPPPEPSTTGTGETQAAEPSAPAQSSDSFKLKFCTVCASNQNRSMEAHL
RLSTAPSPFPVISFGTGSLVRLPGPSITQPNVYNFNTTSYSQMYDELLAKDERLYRNNGLLNMLDRNRNLKW
GPERFQDWVPGMPRVDHVSKGDKGALGTEGGTVDVIITCEERCWDAVVDDLMNKGAALNRPVHVFNV
DIRDNHEEALVGGKAILELATRLNDAATQERKIHGAEGWENGNGEARRSFDERVPEILASWQEKWPNLPAL
WTLAWL 

 

>SSU72   

MPSHRNSNLKFCTVCASNNNRSMESHKVLQEAGYNVSSYGTGSAVRLPGLSIDKPNVYSFGTPYNDIYNDL
LSQSADRYKSNGLLQMLDRNRRLKKAPEKWQESTKVFDFVFTCEERCFDAVCEDLMNRGGKLNKIVHVINV
DIKDDDENAKIGSKAILELADMLNDKIEQCEKDDIPFEDCIMDILTEWQSSHSQLPSLYAPSYY 

 

>AfCdcA 

MEHSSPLAAMQPPSVMFGHCFRSDAPTSYPTFGPRSGLGPNSFNFKELSMKKASGDYFGMNLVRGSSPTA
SLAADLSQNFHIDQSPQLATPRRSLFSSNLFGHGSGREDAMTTPPLPSSSPAPIMDTMEMSPLPHKPPFIAA
KEIELNPPTPGGSPIDSPMMSAAPSPLQESPLMGPKEDKQERKRPGFLRPSLARTKAQSFQLGMAKPAPES



QAPPFKFQTRGTKTSLSASTSLEDMFGESPQRERPIARNNSSTLLNNPRLRPPLGSGSNGSHARGNGSPSAA
SIRKSSHPLMRPRKQCRRSLSMFEHPEEVIAEKEANYTTNAPLQSITDVDTTPSLQLPHFIPEDSADTLPRIDKT
ILVDLMDGKYNDRFDHIMVVDCRFEYEYEGGHINGAVNYNDKEYLAAQLFADPKPRTALVLHCEYSAHRAP
IMAKYIRHRDRAFNVDHYPHLTYPDMYILDGGYSAFFAEHRSLCFPQNYVEMNAKEHEFACERGLGKVKQR
SKLNRAQTFAFGQHSPQMEDSPTGRCRNNPGERTRFLDSPFEGTPSSRGPGRRMLSY 

 

>MIH1 

MNNIFHGTEDECANEDVLSFQKISLKSPFGKKKNIFRNVQTFFKSKSKHSNVDDDLINKENLAFDKSPLLTNH
RSKEIDGPSPNIKQLGHRDELDENENENDDIVLSMHFASQTLQSPTRNSSRRSLTNNRDNDLLSRIKYPGSPQ
RSSSFSRSRSLSRKPSMNSSSNSSRRVQRQDGKIPRSSRKSSQKFSNITQNTLNFTSASSSPLAPNSVGVKCFE
SCLAKTQIPYYYDDRNSNDFFPRISPETLKNILQNNMCESFYNSCRIIDCRFEYEYTGGHIINSVNIHSRDELEYE
FIHKVLHSDTSNNNTLPTLLIIHCEFSSHRGPSLASHLRNCDRIINQDHYPKLFYPDILILDGGYKAVFDNFPELC
YPRQYVGMNSQENLLNCEQEMDKFRRESKRFATKNNSFRKLASPSNPNFFYRDSHQSSTTMASSALSFRFE
PPPKLSLNHRRVSSGSSLNSSESTGDENFFPILSKSSMSSNSNLSTSHMLLMDGLDTPSYFSFEDERGNHQQV
SGDEEQDGDFTFVGSDREDLPRPARRSLFPSLETEDKK 

 

>AfYphA 

MAKPLSEKSSNSSLRAKASESSSLGYRPLQETSLESEIIHTEKLPPNFGDVVKGVYRSSFPQPWHFQALKKLGL
RMIVTLVEGDYTQDHQVFLKENGIEHRRILILANKDPTIRTPDHVVNRVLEIMLNKTNHPLLLHCNKGKHRT
GCIVGCFRKVQGWDMPAIRKEYLNFSLPKSRPLDERFIELFDDTRLGPLAVSSGASSWPAGVMLDPLREEVV
EDENTPRGSRHSSASVFHKSDAM 

 

>AfPtyA 

MATNLPRQSSVDLDSADRPFDNIINFRDVGRSVNHLMGSRILKEGVLFRSARLDDASERDRRRLADELHIST
VLDLRSMTEHQMATRKCRGEDALDPEQPSLPPSEANEHLVEIPGVQRSLISLTGRAFERALLWRLDWYNLIR
VLALVASGYRTEAVTIIGQQVMAPRGLIGLGQDTLDSSTAEVREIFELLVSPAAYPVLVHCTQGKDRTGLIVLL
LLLLLPEVSADAIAADYVKSEPELVVEFEERMKEIRVLGLNEEYTKCPPEFTQQIRAHLDAKYGGVGGYLTSVGI
DREKQELIRQQLLA 

 

>PTP2 

MDRIAQQYRNGKRDNNGNRMASSAISEKGHIQVNQTRTPGQMPVYRGETINLSNLPQNQIKPCKDLDDV
NIRRNNSNRHSKILLLDLCAGPNTNSFLGNTNAKDITVLSLPLPSTLVKRSNYPFENLLKNYLGSDEKYIEFTKII
KDYDIFIFSDSFSRISSCLKTTFCLIEKFKKFICHFFPSPYLKFFLLEGSLNDSKAPSLGKNKKNCILPKLDLNLNVNL
TSRSTLNLRINIPPPNDSNKIFLQSLKKDLIHYSPNSLQKFFQFNMPADLAPNDTILPNWLKFCSVKENEKVILK
KLFNNFETLENFEMQRLEKCLKFKKKPLHQKQLSQKQRGPQSTDDSKLYSLTSLQRQYKSSLKSNIQKNQKLK
LIIPKNNTSSSPSPLSSDDTIMSPINDYELTEGIQSFTKNRYSNILPYEHSRVKLPHSPKPPAVSEASTTETKTDKS
YPMCPVDAKNHSCKPNDYINANYLKLTQINPDFKYIATQAPLPSTMDDFWKVITLNKVKVIISLNSDDELNLR
KWDIYWNNLSYSNHTIKLQNTWENICNINGCVLRVFQVKKTAPQNDNISQDCDLPHNGDLTSITMAVSEP
FIVYQLQYKNWLDSCGVDMNDIIKLHKVKNSLLFNPQSFITSLEKDVCKPDLIDDNNSELHLDTANSSPLLVH
CSAGCGRTGVFVTLDFLLSILSPTTNHSNKIDVWNMTQDLIFIIVNELRKQRISMVQNLTQYIACYEALLNYFA
LQKQIKNALPC 

 



>AfPpgA 

MPGLPGRFDFVRLVFTLLQEAYHLTASIDLDECIERLYRKELLADTVIEAICAKAKELLMKESNVVHIRAPVTVV
GDIHGQFFDMIEIFKIGGFCPNTNYLFLGDYVDRGLFSVETISLLVCLKLRYPQRVHLIRGNHESRGVTQSYGF
YTECARKYGNANVWHYFTDMFDFLTLSVVINDQIFCVHGGLSPSIHSIDQIKIIDRFREIPHEGPMADLVWSD
PDTERDEFSLSPRGAGYTFGAQVVRKFLEVNSMSHILRAHQLCQEGYQVLYDDRLSTVWSAPNYCYRCGNL
ASVLEVSDTGERYFNIFDAAPENEIHRGEQQAQQNKDGQSPVIDYFL          

 

>AfDspB 

MHFSFAMSSICASLSLPPTHPGLSNTGAALQLWKSASAVFSNPTALLSLTRNFQILDQDGSLNWGNVAFVT
TCIIAMAGCGFLSSLLRRKGSKRSSGRKRFRRGIQIHDSKTSPETTTSSEEEDYDSSGSLRNGTDAALPQEKVT
HKHHEQSADALATDPGILKKRSSYHSYSTSIATYPSIRTFFSPHPHMDKLPTKPTPIPLLVFVHGLGGSLAQFSF
LLTSLANVGPCFGIDLPGCGLSTFAPTDWDAYTVEALAELLFTAIEQHRDREAGQKVVLIGHSMGCSLSALLA
SSASSIGSELKEHILGLVAISPRASPPTPDEVASYRRLLRIPESIFD MWRYWDRRGGLHSASVNRLVGTDADP
DTRELQMRYNKQSKTPVWRRMAWGTLPTYNKDGKAIGGIPGEEVWAGVKTSVLLVAGESDAVTKPAELR
KLLKFFGEVGPHADVGADGSAIIPDASETHDTVSAAYDRFAHEEEYGLEAQTSEKTIIDDCRASCEKKRAVKT
VILPAPASHALLYDRATYRTLAGIIQDFLSQHIDERLSLGWQLQYMNTSGKWDVKNLAKWKKVTPVSQRIA
GTFVALKMLREVDEEHNPVLFSQKYRDQIYAVIDISYENPVYNPASLEKGGIHYQKHPTVSKIPPTADEVRDFI
ALVDRLQNEISEKMKMSGNPDGPRPVVGVHCHYGFNRTGFLIVSYLIERLGFRVQDAIDEFERQRPPGIRHG
HFIDTLFVRYCVGLKRAPTL   

 

>SDP1 

MNIYTSPTRTPNIAPKSGQRPSLPMLATDERSTDKESPNEDREFVPCSSLDVRRIYPKGPLLVLPEKIYLYSEPK
ELLPFDVVINVAEEANDLRMQVPAVEYHHYRWEHDSQIALDLPSLTSIIHAAT  TKREKILIHCQCGLSRSATL 
IIAYIMKYHNLSLRHSYDLLKSRADKINPSIGLIFQLMEWEVALNAKTNVQANSYRKVP 

 

 


