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####### concatenated and filtered alignment used for Figure 3 tree
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>SGPV
MNSVLISAKQLENEYESTDMFGCPIITGTSYMPIHVESNGVEYMVYSFNINDKEINAFNKFILSFEVSEL
HSNHPIAYVPYFGFKLIKKVAIYDENNKVIEDGATLFSRALSKKDNISTSGYSKELNNFNINYTENTYFL
PSTQINVPLNIFYPNQDTFSTIKNPNSFLRIEVTMTELTNVMVYNPAYEKPLVNTLSIKKPVLGIVVYSV
QNRESTNQYIINNYESVGNYEDDEHYVHGIDNVSHINFDVGNLSGKRFMVWAGHDQSESNWTNMYLKKLL
TEIIILPNGVNDGNSPKAKY-
QIMKNKIELGIKTIDLVIERVPKNYSAWFHTNPLVFRENKTQSTYNIVEKINVHCSWNILQNNFVFYEID
HQITIGDISVPIEIWNVNTKSDEGDNRSVLCKNSDVIINDPFFRGVDFLNKQRPIEIATVKHGNETLYQS
HLNACYYYNPFMTKGYGNI——-
SFCHHTTAVCPNYLPSDHIRGRCQIGIKAVWANQDKSTPHYHISKKLIIQYGVVSKVSSVNKRNITSILN
MNYQNEIYIKPLKTSKIPLDNKFEHTKIFSSPD—EVYKWANGSNETYEHIVSDT—
AVKLFWDIDIDLTKSDQETLESNVPYMVKILASLAYMKNGLKEYNEAVLMTNAAVVTKSNNCDKISYHVI
YPNFLVAPNDWCMLTKSLEGLVNSQINNLLKAIDFVVWKEFPTLRCAYSIKSCEDTSVHVII——
GTFEDSLISWIPETTKAQYWLITHEEADSLDPSNSLYNEVNRILTEVFTQLEHYYDIYEG-
QTYQLDVDYCNPCPICFVSLHKNNHFCKRQGKLIISKHGNPKKCKVHTLLKEDLYLTIAVDIYSRNDIKK
YQEDHFIIWNGVNWSFDKATYSITSYILRISSSIEDSIKELQDYRKRKMVENNLIDLIENPIRVDSIPYV
LYFQNGCYNIKDEFYEGPSAKEYIGSVNTGYMYKSAWIDEDQNAMKDIDIIDQIQPTEENKEERELYEII
LGSCLYGSHKEYMTFFHGDTMSGKSTSKKIVNAAIGNFMLETNSNLLTEVIDKRPNPFLAQINHKRALFA
SELTADSKFKIKGVNVKKLTDHKIISRLCYSNAIEQQNFATFIVDTNHEPFFDIVDGAIVRRCLMINFKS
AFIEKSR-
ILVGVRKNIFPIRMEISSRLETQAYRQACFLILKRFFRKHFLTLPFKTTPEFKDFTLIRKIPTLIVQSST
ETIEILPKYSAKYDTGDTVMEESFKSYIYKHFSIKLFGNEIQNMITHSHTTSGHIWVKYIVKKHLITYMN
SVLKILENNNHSRLTILPHQMATVDFALKTIIDNKMSAMIFHDMGSGKTFVALIFALLISTEKNVVIILP
NNNILEIWQSKIYQVQSLIGCPCDMDKIKMYSISTFILLKSTNDEIDTNKIMDCQDSVFIVDEAHIIFGN
ATGKFLLTIKQKTNVLFMLLTGSPISNTPKALVHIIRLMTGSDISPPKLINQKTKIIHISLNETGKELLE
SLLKGQISYYKNNGESIPTPKYIGQPVLNIPMIQCPMENIQEVDYDKTREMSSNEMFETMVVNVSMCALG
QINFINNLAF—————
TSLLPNLKSNDGLLTGQDLVTLDISSKFKYFMKYITEGEKHLIYFSNATYGTLIIRSIMLANGINEYKGA
NAKDPICFCKHKKTFTILTSRVNESITPTLEVFNTRNKHGHFISLLFASYALGQSYTLKEVKNLWFLTIP
DTYSQYTQIIGRAIRKFSYENPNEEVKIRILSCVPKKYKHK——
QLKPDMTDEIDKLPFDIKKQYYLESKSNESSKIYSIFQGISKYKDPVHKNLWRTMVVELLRIYFKSHPRV
KRTDSKFMTFMTPGPDETLNKIITELLDAHVQILNDIFGSCLLYWGNDEIITVPIQLTLPKHCISIPLTK
EENIVQDKVCITFLIRDGWGKPSYMAGKSRTGEIIWFKTFLPCCYLMYTSDADELEGTYRFIGQFTILDN
TYKGINCAFKKKTKELSLLCTKPNNLHCTEKSYTGLQWFFVFNKINPAGSYSFNPIREESPNVWKSDLMD
PF-EPIPYFCPPLMILSFDLECYTVGQF-SPQTQPITHCA-
ITLDKTKSKFCLVDTKSIPDSKIKRSDSWCNDQEFYSVYKYFYMVEKQLLLVIKGFLESQIDYVLTYNGH
CMDIPYVNKRLEVYGPLITKIPSTDTETPL-
VFKKSKNLLSTERCDIYSANGTLFFDLHNFVKKEEGLNSYSLEALSKKNFNGYGTLKKGTDWTWFRSTKN
KSLYFTKLLESAGFINLDN—-YLPICNKVIT———
ETVLSFQTPYLPETEQYFEFGKDDVEIDKIYINYNMKIAEEIAPYCQHDSNLCLFLWEKYNIKYKINAAS
FLYKLSQDKVLFWYATTTSKGPILEYYMKSKKLYLERCVVKKYQGATVFEPDEKIISAPVLVFDYNSLYP
NSCIFGNLSPETLVCHVYITDSVKLIWCMKKLKEIYTWPDYIVVNCGSVTGKISEILVYDRREIGIIPSL
LKEFISLRKDYKKKMKTCPD-
DYFLYDNLQLVTKLSANSIYGLLGTNEFVLKSIHSAKACTSIGRDMLQYLDDVFKSSEFKEDGLLTNIQI



WKNEPLKRFYPSQTKLQCIKRVYGDTDSIFTKLLFDTLTASKIGKFFEDTINKEILFDQFVVEFEYILIN
VIMFSKKKYYGEKYNSDYENDPEISGKG——
YKKRDMCDYYLDLSKQVDIKIKTLIKQNPDVNVLRRHVVQFLLAEFKLLTGKETKVEFYFTRRYGADTEK
GENPNSLIKEWNKSNPNTVMIGERYYYTYVCDRENWQTNVKNKRMYEYILENSQKIPSNRIFYEIILSRV
CDRVFKSFDDQAFIGFSSKLFGTKSKLYNMRCGKLAKNYIDLISKNTFEKGILTWDAENPIILTKVRPDI
SIVIPLGYWSNP—-
ILKNIDYNMTLIPDLKEIELRDQVTPYSIITIDKKEESRPCFLRLIMPCGFGKTMMAVKLIQELKIKTAV
ILWCTSLMQWMESLKFGGITDVVGSQGIPDTLELINLKYPDITIIITAAHLVRRDCRKLIQSKYDMIFIDE
SHKYNLNNVNGLKKFLHFYPCPFTFFLTATPRINSFYCNDILSFCKDNKILKKYRVLSSVM———-—
SEQTKKIYEGYDVKDRYKMMRGMVLEKDYRLEYILETVDFADDMFDCGIVLTKSRNVMKLFNSLLEEF-
PEHVYVADAEKKETQVLLQYLKKKKCFILVSTFYAGTGLDLPNLDAVFFSSPMISRTDVIQSAGRVSRFN
KKPIRLAVVFNSSILNWINIM-
RKGSKLVTETLSSLDWVEDIVMTTSEFDRNLLKAPFRAAFLGSSGTGKTTYLFSLFDTDINHFNYVYCVS
TELNFIYSSHIWPDKFIALSLSGKDMGVSVLQSIKRYIESEKNTKILIIFDDCDSILTKNEGIKTFLTRC
RHVNISIIVLIQDLTQIPPMWRNQLSHLFFFGQVSEKSRKIITGQSVCSQLRMIATIDPGHSKGSPLVLV
KDNSKAVFKDRANHDTVKGYKDFLFYSRSQQKKKFEWYKTSSIIHPQLVILTGPDKVIEKILYLSHFKSI
NKTSNVFYQILKNKVIPEPEHVNNHVFLTLNNAQIRYYLMNLLKIDTPIIVYNNRYNIDYSYVDRQVFNP
YNIT-KTGLQKNDSLLYKLYPDCYDNLILWVVRSSDINDNDLGQ-TGISWNM-
EHEHSLFECVKKVIPDFTITSFVNNQFRTEITNKTSKIQKYAESLPTPISNFFVTDKENIITGNRLDCQK
ELTIQVFE-DGILGIVIVESMIYIKNKSLFQEIY-—-
IYDYRRVTSEVVFKVSLGSPINSSLPLGTDVNFLFEKTSTNNIILTPDKKTNIITIAKNLITIKMKNFYKS
LEKYFTMMIVSYNHIHSPNFKSNPFLGLKPYYWSRICQNTIGKNRKPLISSEISEQLIEQGTGFFKNKSS
DFYVDEYTNVYKCPDNDAYRYLGFLKIFASINGKCIPCCFIQDQSSTPIYKKCIDKVDTKKAYDLYILQY
GKYILPDKIGFLKSRMDTLMNTKSKLVIEEETRRIKEANDYSVIVTGKDNHHMINKDEEIQKYITDNKVV
LMYKSKLIYPENYHSLPSYKVLIKSLLHNIRIKKSNDSDIEVESKRKITADNNPFISEPIIKSHGMELKF
GKFYVDGVLFSHSISSDYINIEEKNTNVKTAKKFFRHFFSCVETLQEVFMTTFLTNIFQFKIPNSIEHSE
TKNLEKYFSFILDYKCDECNINSVLNCDGKLFCISCEKTFVDGKETTNSSCYVGNKFIHFKNVIKRLLTR
SDNSDLVEELKVELKEMDIDIKDVDSNFISKRLKNKKIYTYKKVFEILSDLNNHHIDMSEEMFEQITSIF
HSLVLFVQTIRSGKSINYNFFLNKIFMSVNAISYLHPQMVKNPYRNNENQLWDMFIKYLKKKEDRTIIPE
RSEITFNYF-
ECSLNVSCSEVEWSMFPNQITIFQTDVTWEVFKSLWKPEHLLISVWRLFWSGVKGYSVKKKTACVSLSDD
———TSVPNML--
STRHWVDKDGIIFPPEVASALYFKEVNWEDVGMEHWFGVVRAASDLGILTSPSKTSLVKILGSTGIKVPL
KGLTEPIQKLIFESWKTKKFMVLTGGTGVGKTSQIPKILFWFNYLFGPRDNICWSPALQSRPLCLALPRV
ELVKQVSSTLLKGLGLSIFEGSPIIPKFGGVQDDPVNTTKCNYGIEICTHRIAIKNIRRYESMIVDEIHE
HDQYADILIAVLKKYKN-SLQTLMSATIDDDRERLNEFL-
NPQFVHIEGKSLHKVEETHRPTTDESKKYFKNEEKNIMETIKFPPAGHCGILFMARVAQCNMYKELLEPM
FPIEFIVVHGRVPDVNGLINKISGPHKPQILISTPYLESSITIPNATVVYDTGRYWRTLLSGGSESPVNK
GMADQRKGRVGRVIPGMYVKLYN-KYEHWKKIDGEFLYPYILLTYPYKLEV-
DDLYIKLTDQGRWELTKNYLESL-
FPIDRITNIYDKFQCNMIEFIKIYRDLDNEKFGNWDTKPDISPKFKKLLKKLNLRVSVISCTNPLENRIT
MRLKFGPEKNINETISQTELKQTLHKIHNSIFV—-
MDKKIGYLFLKPDPKGVFYRPLDFQYKSYRNFLEFRINEILEIDRELHSDKTGDVKMFLKIYNIEKTFPT
NTMTLHALKNKGYTCSVKFNIMLYSKTRTDSGIKEAIILNYTGFNDNMINVPLMVGYGLGDVFGSGATILY
PNEIGGTFLNYRSIEKIGINLLEKTTAWPKFKKVKAGQYAFSFSSISPPHITPPVYRYFKIVLDFNNPEF
VISSQKMFITVNILILIKYLLKCNMEFIRDELLNGLDPVNDYFLHNVVNKIQNIVTTVRSVVKEFINFLV
EKEYNDSRSKLTLKEFKNNMFTNFLPHINNDDVSKGLYLLLVVKMFLFAIIKPHEYPDRDSHATRRIFTY
GSYFEQVTIDELENFVTKIKN-———————
AGSTVNHMSMTTMGFNSAFNNLLSGRFRKTISPHRTHVHYSWMQNVVIPRSIGFYPDQVKIAKIFNCRQF
HPSQYGFFCPTDIPDHGESVGLVIQLALHSYITSIKLQEYKQIRNEITREIKNITSAQMMRFKTGVIMIE



NKIICSVAPDLAIKIVEVIRNIKRGMFCVNDFGVYTYIQGYIRQIKFNIGAGRVVRPLLVIDNGELVMEKY
RDEIEAF——
DGTWSELLETFPGVIEIIDIEQFIYSNIIENQKVYEGMSLEQRKLYQYCDFPEEFRNGYSASCLLGINHN
AGPRAIFGCAQVKQSISCLTSDILNKIDNGLHMIYPEKPLVVSMGIITSLISNTFGQHINVALTSCEGMN
QEDAIVCRQGFLDNHGMNILSTKKTQLDIPNENFRASQP——
DYTYGKLNHLGVPVINSILEAGDAMCKNVSIRVIDNSKEAIKSDISEGYTDIYPGRTVRVQIENSDKVKV
RLLTVSERQPIMGDKFTSRTSQKGTIAKILPDHEMPYMEDGTKPDFIINSTSIYSRKTLAMLLEMILTNV
FTHKPINEQGKVRYVNFPSFNNVALESYFDFGSTCIKTAHPDWTPEQVNDELFCEQTLYNPDTHEPYKSK
FMVGMLYYLRLRHMILDKAAIRSRGKKTKLTKQPNEGRKRGGGIRFGEMERDCLIGHGAAFTLREILHDS
EEDRQKAKMCNECGDFLMLSKTESYCSRCDIAKLHPYTEADLSHVVKVFKTQLGAQGIKMLLKESETPSV
YYTKP—
MRPITSIEFGLYTNDEIERSEISIKNSKSANDHETVKDKRLGTVDNNLCKTCRCISTLCLGHWGKVGIKN
VYI-
RPSHVNQIIQISNYLCLHCGVFKLKSAYTSTKIALKHIKELAKSILDKSGICWNESCQQKYVKISFNKKK
ICFTWKSKEYPLQKLFEMFKSIPALYYPMIGVKVSPENLFYEKNIPIPPMLIRPPNSFWLDDVKKETHEL
TILMTTLINQIKSNSDSMIIQKALIEYDNSNILAVKQNNNSLVSILVGKNNMLRWHILSGRKDQTCRTVV
GPDSQLLLWEIGVPDMVLSKLSSKIFVNPFSIEKIVNLFAGQVKIYFNKQTNRLMTLKKDKKLKGQVTFK
PGDWVEIDLQEGDHMIFGRQPSLHRHNVISSCIKRVEGCGLKIPQVICNSQNADFDGDEIWGCLEQHPKA
TIEQSILMFPVTIILHDLLGIPLYGNIQDEIISAHLLGTTELTLTEVNYLFKQCPHQLALPGQKYFTGKN
VLSIVFNQNLTLPGILKDGQIIIDNIGSDLIVGQKTSLSKLITIETSSRLEGCKFINDIGRLLRQYLRFRQ
YGVIFTDLPDYAYVRTLNNNNDKLFKIKSNFARYIRDCEDGKIIRLDEQTENKYIDTVLMSLVKSNICSI
TKFIETQLEINPRNSLYVMSKAGYKMNPTEMMYIFGTFGQQKIGGKKMSTGVNSRILPYHLPGSLDPECR
GFVLNPLLVGLTGIEYYFTMATARSQIVDIVCETSRTGSLARKILKKMEDVVVNELGYVICNKNILKFAC
NDIKMSKQDTTKIPIITPKPSQKWYSEIKHIWNTLAPYLTTDNKRNKITQCSFMLNLDMFLQTKSRVPVE
SNTLFKQVNEWVDMITQKYFFNLSDTTMIRYTMLTYLDPSRYPIDSVVLNDLFENIENRFIYSLSSGYPV
GVIFAQTLSEKFTQQALSNFHTTAKSGGVATLGFDKFLKLVSLTKTKAEVITFTSKTPLEILQNNFQFVC
LDQLCPVIKTRVENTKMY-
TEMFDRKHLKSENIQIPQLEIMIETFFNKIQITGQWSYWTEILDKRKFIIRITELEEPVSVNQYILPMML
PGGIYKGKICDVKFPIEYSEHDEHKQVDYKLIMILDSTAMLTKFDLSGIDVPGIWTSYFGFGIESVRNKL
INEMLETYGNGFDYLYQCCNLLADVMCHYYYPETANNFKMTKISIMKKMASGDYKSVAQAAVSGAVDVVQ
DNSTCHFLCQPIKVGTGFFDYYTDINDF—--
VAKSTIEDIKETTLLIGFMNTGSEIVAEYGKMYEKINMDLEITELEFTQFDPSLLSLSKMFNIKPLTDSY
LEYILDEGNNIKIRIRIDFAVVGGLELNNKQLLDYVEHGCWESKETKDIWLSPEGRITSATEKQGTYINK
VIQSGKINMIFVNARVKFSDFVVDFKLKRKLGNCRQGNSNLYKSVNNAMYPPNPSLEIEHTQFKKPWKDV
KLEFTKVISWIIGHPIEEILTTPFKIIPTSVITPAYLMSIDPTQHKLTPKINGVVFKIDKKHVLYQQMLV
ISIWRYKHLLTVTEDIGSGEFIDDHKCIYPYMI—————
LGHDVSTKWEVQDCANLYDHVLIKKQWTGPFNDITDMLTAIYEMTVSKTDGLILSYRHG——-
KDYKIKATSDIDIVGKVRFTYSDPRQMATDGMILTVDYMSNATNELVKIRIKLSPEFDYLNDIFCVKTTR
VDPQVKLSHAVVPIGFICEYDVRTKEIMIRLTKSSTHLWTKYLGNNWTTIQTHLLSKEARDHTVLQDVKI
NGTKSMEDDGLRLNPKTTYFKENRIRSPLGYISNFVKSLLISLYASKMFYSNSKKARVCSIDFGNGADLT
KYFYAGIQLIATDPDSAAIDTAHDRYMKLNKNEKSNYYRFNYLKTSIRNENFVSVIRTVTDQLNFDVIDW
QFAAHFSWNHKHIQNIMHSLCEITKPGGRVLITTMNGKGLESILDKDDSVTFKIPEPTGYTTITKTSPTT
FSVLTPLTTTTAMTEYIIDPDQMIKTFYDYGFVLLDQGRFDEVFNINVPFFAGSLLETRPSTASFFAQQR
GVVHIKNTQLDQLLKYYIYMVFQRG
METDKLILPNHHKYIHSDILYNNDSKTCLTCGNDIGVYKLETLFEGIGAFCSPACSDIMAGCVSHISLKS
PSRMKLPPLCMYKNSTRLVETVT-KEMEKCYG-TQQRVGNMVRVLIKKLN

>Canvi

MNNSILSVNSAD-FMKRTNIFSFDVQQPTAYMPQYISVNG-
YYDTISFDIRDQHISAVNYFVLSIELPEVSGEGEFAYVPYVGYKCIQRVIITCGDITIWEDGEELFDKCV
DDDIAI-




MSGYSSELNDVSIGYTPNDTIKEHTTVYVYIKSPFDIDKTISSLKLVNSKITVTVTFRSINDVIVYDSKF
QAEKFIQEFVYSPELHLIAYAVNDIKPKSAYIEMDRRLVSSTPAPIPVISDVYACSEVSVYVKPYYGNKF
ISYPGFKQNESDYIQSLVNRLLDDLVVVTDTVPKDFPDSAMFLKVPVGKITLQDVDIVVKIDNVPEDKDV
YYHSNLLVFSTRKNSFVYNISKKFSIIGTYSLITDSINFSNVVHSISITDASIPVSFWSSQKNVYPGDNR
SSHSKSKDLVVNDPFRKGIDMVNKTEVISRLELKFGNDPIYTETLPITKIYNKLLTGTRVNMRKLIFNMN
PNIFRPTTLNANTKRGKDKLTVRVSYVDIDPNNPIHYVAKQLVVICTDLYRIDYDGKINVTKITEINNHI
VFVLKKIGVSTKRNNNDIRYVESFTCEELERYIAKNPGCTLFEALKNEEYSNIRVFFDVDMEGTLDDNS—-

SAINDFMRVITKFIAYAFSCEKDKQQMINMKENFSITESTNTEKTSFHLIFFNCYTTVDTLINMGKKLLP
LIKQSNNRLIKAIDTAVYRHNPSLRVVGTRKTPDNVYVHKTDNRVPFKNYLFTYVDFKDD—-
CYYFVESYNSPDLWRDEYIPFDAMKKVCKVINNILNLKEITENLTEIPLNINYATPCNLCKKVSHKHPHK
LLIDNDIRIIKCGNPNNCKIKVILEGNKLFSISQQIIDLNVINISDRGEYLIWLKDVWRMCEDESNITKL
ILYMKDYISSDCTLLLCPRNRKVIEHNLKDMLIDPIETDIYPEKLQFTNGVYDIDSVFYQGNDAKNFVCT
VSTGYKYED——-
KEDNGVIEELSILDDIQPTKENSENRELYEQILSSCLMGTTKQCIFFFYGETATGKSTTKKLLKSVMHNM
FLETGQVILTEQMDKGPNPFIANMHLKRAVFCSELSCNTSKKIRSDNIKKLTEPCIVGRPCYSNKINNRN
HATITIIDTNYKPVFDKVDNAIMRRIALVNFKTHFTSRKK-
VYNTKYDFIKPLNEGLDSKIQSNYFRYAFLKILLGWYQKYHVPLTILPTPDIPDFKFRLKIDALIIPSST
THIKIKELSKLGYIIDGLPLYVSFQQKLQVYFNVKLYGHDIESFIKNKKYNFTDEYMSFIFIEDLNNIMN
LILELFNGHIDNIPNILPHQLATLDYLLKTILDQNESVLLFHIMGSGKTITALLFALIVSKFKKVYILVP
NINILNIFTYNLDLATNLINTEYVIENIHIYSTINFYSLNYNDNVINYNALTRYNDSIFIIDEAHNIFGN
NTGELMTIIKNKNKVPFLLLSGSPITNTPITLSNIISIMSDEGINFNDITIIQGKKVFQIILNEKGVSVLK
KILKNKISYYELCDTELPSIIFHGKEFLDTKVVYCRMSKLQEIDYINVRKLCNNEMFEKNMTNVSLAVLG
PLNLANNLDLLAEQDKELYPNLKINDGVLYGDELTKLNISSKFRYFIDTVNLNGKHFIYFSNSTYGGLVI
KYIMLNNGYSEYSGSQGTNPKTINGNLKTFAIVTSKMKASLEDLLEVYNSPNDNGEKIMFLFSSNIMSES
YTLKEVRHIWFMTIPDTFSQYNQILGRSIRKFSYKDVSKPVNVYLLATVYSDFNDKIKSLDDYNIDEINT
LPFDIKKLLYLKFKTKETKRIYSILKDISIYRSCPHPYILDVVLGEMIRQYFYHHSRVSFDDQKLFKMIN
IFKCEKTMQYIKKITEDHFFITNKTFQKSLLYRHKNDIIVVPFSLVFKEYSWMINFRKELNVVMDIRCVN
WFENKGDIKYIYLKAITKDNGVIFIRFNYYYYYVYDSE—-
EELKFKPRILGEFDIIKIDELDDDIENERKYSDLVVVDVKR-
SREKYLGEYLDITWFYILNNIVPDGCYRINDLKQIYTDCYHCDNVKMIIEEIPIFEVKFTYLFFDIECQF
DKKFPSVFVNPISHISCLIIDKKDEKFTLINTDLLPDETISRKQFPRD—==————=
KITFCSEVIMLRIMKKILEERFDFVVTFNGNNFDIRYISNRLTILEKSIFSLPDNTETTDLAIIGRFLGN
FTNKTYHINNNNGVMFFDLYTFIQKTERLDSYKLDNISKNIFNCNAIIDISDDITMAGNTKDKISIFSEV
LQTGNYITIGNSDIKIVYKDIRSDSFTIKVVSNKPYECGSIQFISFGKDDVDLRSMYANYNLDIALDMEK
YCIHDACLCKYIWDYYKIPSKIDAASSTYMLPQKSALEYRASTLIKGPLLKLLLEEKVVYIREASKRPYI
GGKVFLPSQKTFENNVMIFDYNSLYPNVCIYANLSPEKLVCILLNSNKLESDINLKMLKRKYPYPDYVCV
MCDSRIEGYSEIIVYDRRNKGIIPKLLELFISKRKKYKSLLKEATTIETTLYDSLQYIYKIIANSVYGLM
GFHSSSLYSYSSAKTCTTIGRNMITYLDSVINGAVWENDKLLADPNIFSDKSKEIEVP-
PMNETFFRNVYGDTDSIFTEISNRDVETIKIAKILENIINTKILHANFKIEFEAVYTQLILQSKKKYTTI
KYLADYPGDPIRVNKGTSETRRDVALFHKQMIQKYKDLLMKMLMEGKNQQDITRDILQHLEVEMVEF-
SNNKEFTYLLSRKHHNDYKSATHSNFLVKQYNLINTEKIEIGERYFYLYVCDITPWQKKLCNIQSYETIA
DSKYFLPSDRIFYEVYFKRIASEVVNLLTDKTQCLFFNRLFGTRPVFSSMSITVIDDKLYSSLRKLIGYS
PLYLFTEEGKFVEVVKNSEFKFLIPPGYFSNPNVPLNGFSHGTNMKDKHTLPELYPQKRVIDEIQFSKKK
EKRPLYTTLHLACGFGKTITASYLIGIHKKNAVISVPNKLILQWEAAIKALKVSYYISHEGVSKLLKVLS
SESFSILVVVDKHFTNEEFCKYVYENYDVFILDEAHVYNLMNESTMTSFLCYYPPRICYFLTATPRQNAI
YCNSIINFIKFSPLQKVLHIIKEFYNEYTSPTIKNYISQLQPSNKYHLYTEKILAEDHRNKTITDKIEFR
SNNGNRILVITKLRNHMFIYNSLHPVL-
GNCVYIGDAQKKDTTEMIKELRTLDKFILVSTLYAGTGLDIPNLDSLFICNTVMNSMQTEQVMGRICRET
SSPTRSIFLFITSIKDIKSLVGVFTQRFAQQATK-



LGFREITIVREVKFNRTSLLSYFRMVILGGSGSGKTTYLLSLFKTFVNKYKHIFLFTPLINPSYNYYVWP
DHVYKIADNELEYALMMRDDLTNLEKGSSNHDFLIILDDLGDAQLKSKILPWLVNTGRHIRMSIVMICQT
YRHVPTNCRSSITHLCCCNVSDADVENITRSMSLLTTKPIIRALSVMRAKGKKVYIIENTDVRICYDTAD
KAVINKNDSILLKQFSHMKRQLSIIEE-
YVVNPQLVILVDRDQKIVDVLYLTLYDGIDDRSSMSYFIRNHLQLDRVRVLNRHIILTLKISQLKGYLCN
LLNIDEEITIYSHKNNLEYSYVDNTTFNPFTMTQRKTLLKSESFLYNVYIDACNFLVIWVVKASDTNVRE
LGSYEEVDTNVLKFESKLIEMFNDLDLNFTVESKFNNIFRTNLKTGLRNLVLNNDD———-
KKLFIKSDEYFILSGNHFVLNDEINLSIWDDDGSLAISSDGNTITVNNVKLFTDMIPNNVQMERIKSDIT
YKVSLATPITSKVKLDIETSFIFIETATNNILLSVDKKISIILAKNHISIKVKNYIPNIEKYFTFMVIFI
NRLFNTVKQSMDFTKIETIYWSRICQNTKDKNRKPVIVSSLESDMVKISDNFYKSPTKEVFVNNNDIMFT
CDKTGKYNNVGFLAIFYKLQKICIPCCFLKSQSHTDTFMACVHNKETDKSISPYILNYGKVVTDSKISFL
PPIFNEFFNSDMKIDLESDNKRLRGTKGYHVIRSCLHTLRRIRSKNDIIEFVNSENVTLIANDIVYFPMK
YSSIGKIFILVQEIVHEIVVKKEEDKDIYLELKVNKLKDIFPYIKVDIKEENGLKLTTDGFCVDGEPFTE
PLSTKCSVFMDNISINNPIAKYFNQIFKYVVTDNEMFIKTWVINTMLMGISKDWNSSQVKTLEKYYK—-
RNLKCSNCKHNGLITEYNHEFCIFCQSVFQLSNKVKKSNFHVSNKLIHLRNVLRRLLSNQCSSDVITELR
TVMNKNNISSKDIDANFVSSFLKANDKINYKLVFEIINHIKEEKLNLDTNKINEVIEIFKHLVFFCQENT
SSKTINYSFFLDKIFNLTSVTSNLKPQTVKNYTKNNSNQLWENFLEYMKNKKINTVDYGHEYVFVDYFTT
CSLEVTNELFSIYAFPNMYDIFPHSYTYKELEEYHNKDTFSHSVFPIIKHRWNKVFICLKDDTYMLNIEN
STAKIPVSKPINSQVYYIGNDRFITFECYSYVKCIYNHVSDITLDDKRGLLVAGNHLSIFSNKVVKNSIG
TLNNNPFIISFKSLSLTTQVHIFDMLKKRKQIVVTGSTGIGKTSQLPKVIMWYNYLFGGWDDIDIRLDFI
PKPIVLSLPRVTLVKSNGNNFLQSLGFSQFEGSPVELKYGGHTE——-
KTKKGFQGIVLSTNKLTSYSLSKYNIVIIDEIHEHDRIADIMIAVLRKNDSIHSLVLMSATLEDDKDRLM
EFLPDVEFYHIEGPVLYSIKEIYVKNRSPDKVYFDNERKNISSTLLCKPDGMCGILFLPSVSECIKYKEY
LESKNKIDFIVIHGKLKNIAEILQDVQNRERPCILVSTPYLESSITIRTATHVYDTGRVYVPRPFGGEQM
FISKSMMTQRKGRVGRVMKGTYVYFYDMLLKAIKNIDHDFLYEYITYAKQFNLSLPEDLLIVPSNKKMLK
ASEEYIKSFNIPFDKLFEIYVNHFVNMVEYVKIYNKGGKEELDMFERDDILTEETLEDIKNLQLLVKIKT
TSKRKDYVYTGEILFGPYTKTITIRLSKRFYKNYIYMLSDRSFTLRMDQKLGNKFLEPDPKNVFYRPLHFQ
YVSYYNFICYRLKEILSVNRTLLSFKNDTEKIILKIDNIKITPPPHSPITIASIKGKSYDALVTFTIDLSK
EVMTKDGLMVTTISRYEGKDAQLIKIPLLIGYGNKNPLDNSKFVSPNIIGGVFINKQSIEKVGINIVEKT
TTWPKFKIVKPNAYTFSFSSISPVDILPTKYRHYKISMDLSQLECSISSAKTFITVNIIILIKYLINQDL
DFIKNNLSYDMPKETIYLIEAIIESTKTILDTEDFNMYEYIDNLIEIEFQKQRSITKIEDFRYELMHNFL
PHMNSSDQLKGFYILGLLRKFIYCIYYTSRYPDRDSMVCHRVLTYGRYFEILANDELENYVTNIKNDITN
NHKSKGICSVSIHVLTTPGFNHAFSGLLSGKFKKTDGSYRTHPHYSWMQNISIPRSVGYYPDQVKISKMF
SVRKYHPSQYAFFCPSDVPERGPQVGLISQLSVLTSVSNIRTTEYIDLKEKIMEYVYSYDKNDMSYFETG
HITIENDLVAAINPELVDKFVDVFKFKKRNYFGNLEIGISNVKDHMNEIRINIGSGRLIRPFLVVYKGEL
VMDTVSEELDQRLNTITFSDIQREYPHVIEMLDLEQFVFSNVCESVSKFRQLNDEDKKLYDYCDFPNEFR
DGYVASTLVGINHNSGPRAILGCAQAKQAISCLSSDIRNKIDNGIHLLFPERPIVLSKATETSKIANCFG
QHVFVALMSYKGMNQEDGIIIKKEFIERGGLDIVTAKKHQVEIPVENFNNRERIKSTAYSKLRSNGLVRL
NAFLEAGDATARNISSRTLDDADNQISFDISEKYTDMYKSRVERVQVDLTDKVKVRVLTMKERRPIMGDK
FTSRTSQKGTIAYIAPESELPYDKNGLTPDIIINSTSIYSRKTISMLVEMILTSAYSVKPYNNNGQNRPI
CFPSSNETDIEEYVEFARKCYQHAMPNLSKEELENEVYCESVLYDPETDKPYKTKVFMGPLYYLRLRHLT
QDKATVRCRGKKTKLIRQANEGRKRGGGIKFGEMERDCITAHGAANTITEILKDSEEDYQEVYVCENCGD
TATKKNNHVYCIRCTKLNLNTLTKIDTTHVSKVFLTQMNARGIKINLTFEGQNPLFYKPMKPMSVISKVS
YSLYSQNEINATDININHVKADDEAGTVKDSRLGATDGVLCKTCNRTELECFGHWGKVRIYENIIIRPEY
INEVLRIQNHICLTCGLLRSREPYIKDISALSATRKLKDKISSKKKSCWNSRCMQPYQKINFSKKKVCLV
NKTDEVPNALVYEKLTSTIHPKFWPILDIHQDPCNLFYKGYFPIPPLLIRPVTSFWTDNVHKDTNELTYLL
GVIVKHCNANADEPTIEKAITEYDNIKLISTNSTTNNLSYITSGKTNMLRSFVVARRKDQTARSVLGPDS
SLDISEVGIPDYMRNTLTERIFINAFTIDKVKDLFKGEVKYYFNKRLHQLTKIKQNRFIKNKIHLLPGDW
VETNIQEYTNIIFGRQPSLHKYNVISSSVRKTAEDTIKIPPGIANSQNADFDGDEEWTIVEQNPKSVVEQ
SILMYPTTILKHDIHGMPVYGSIQDEILAAYNLFKDNLTRDEVLNILGKYGLEFITDYKKVYTGKDVFKF



TINENINYPGILSNGELIVDSIDSNFVVAMKHSISGLITDYKSSIEGIRFINKASYVFKRYLKIYGFSIT
FRNLPDFEFTKKLRDANEKINIIKSAYSQYLYDVANGSIIPLSRADEMEAVDSILSGLTNFNIQEIEKYM
KEVVAKDPENSLIKMSCAGYKVNPTELMYILGTYGQQRIDGEPIDTRILGRVLPYFLPDSKDPEGKGYIL
NSLIQGLTGSQYYYAMLIARSQSTDIVCETSRTGTLARKIIKKMEDMVVDGYGQVVYNNTLVKYAANYTK
IQGSVCKSVELIYPDESLTWFLEISALWDKLKNGFIYNQGQKISKYILAPFNFKVFIKSEKK-
PMKPKDLYDKIQIVIKDIRENYFFDISNIDFIEYVFLTHLNPSRVKVSEDTLNTIFDKLYEKLNYSLGGG
LPIGIISAQVLSEKFTQQALSSFHTTEKSGGIKKLGFNEFNQLTNLSKNKSEIITLISDDKLQTIKMNFE
FVYLGELNPEITIKE-
DKDYYRIDIINRLYIKRNQLTELIVEYMLEKFVSYSVLVKNWGMETSIVNEYVIRFSLIVFTEPLGINKN
KFMMVLPGAANKGKVSKYKIPIKYKYIDHDRTKEYRLTVELMGLKELGTFDLINVNVPGVWNTYEIFGIE
SVKSYLCEALLNTYGEGLDYLYQPCDLLASLICLNYEPESINKFKFGPVSALKRATFGDNKALLNAALYK
KTEPVYNDNSSCHFFSKVPKIGTGYYKYFMDIEKFKKISKLTEKKIADIGEVQDFLEPLGSHFEELVDTFF
EASEVSKHHEVEMQIFKPSIITLSNLYNISTTTESYIEFSMDKK-
NTKYRNRIPLSKIHGLDIKNSQLVENLDGFIWEEKTLISEKRV-
SCTIRHSVEQKTLFVDYKRRNGSIRLELVSVRATLRNIVVDFKIKYFLGSGAQSASSLLYALNNPKNKPN
LYLEFEISSKNISKQLLLNELNTIGNALFLSKVDKIRLCPIKLVLKTYLLKKQEINLNIENLYITSKTDG
VTVLLQNKSIYCYFSHLGYIKEYTANREIDEKVLYAEMRKNG————— LYFTVILNP-
MKNRLDEKFVNKNLQNINDRLVFVKCYEGPFDSTSDLVFAIEEMLKSEHEGVIIFYSCGEESSDYKIKKD
NTIDQCVNVIYRYSEPVVFSDNGPFIEYKRYSDDKDFPKEFKLSLGNDVKYLNNIYCIEFTNLPEHTGVE
KIIVPIKFIAEFSFNDKMIQPRIDKTMRYLYTNYYGNQLSVIIDHLNDQKINIGDVFEEDKLAEVAHKLK
DSLRLNPEGNYFIANKKRSALGVLSNYVKTLLISLYCSKAYLDDHSKRKVLAIDFGNGADLEKYFYGEIA
MVATDPDEMAIETGKKRYNNLNSRDKSKYYKFNYIQETIRSPTYVDSIREVLYFGKFSIVDWQFAIHYSF
HPIHYSTIMKNLYELTESGCKVLISTMDGDYLDTLKDKKKFIIYKSPETENYLSVEKIDNDKILVYNPSS
MTKPMAEYIVRKDTLVRVFKEYQFSLIDNCSFKTIIDRSINFVGVSRLETRDSTKNFLELNRNALECEGT
DVLELLDHYMIYVFSKNKKVNLSGIIISEPKSVKKNIKESINNVVPKYYQVLTDKNLIKKDNNNCWFCKQ
QLSHYFIKTLYGDIGFFCSKICRDSFANMIKGIALREEPKVSLLPLEVYENPEEVIEIINLREKEGTYGN
CIL-ETDNIRLTLRCHC

>Molco
MNASIISLIHAEDGVRRSNVFGFDMHQPTLYMPQYVTVSGVLQPVVAYEVRDQYITAMNNMVLAIELPEV
KGVGRFAYIPHVGYKCIRNVALTSYNGTVWESGEELFDSVRGHAAALELAGHSRELNDITRGDSPNDTIK
DASTVYVYLRSPFDCDHTFSSLKLSDAKVTLAVTFNPISDVLVYDAAFDLDAFLRSFVYATELSFVGYMV
RNIHAKPSFLEITRRQVGQMNLPTAVVTDVHAATALAVYVKPYYGNKFIAYPGFSQSEQSYVCAFVERLL
EDLIRISDAEPSGFPEAAELVEVPPGLVSIQDVDVLVRIDGVPAGKTVFFHTNLLVFGTRRNSFMYNLSK
KFSIAGCFSPATGKIIFTSVQHTVSVTDASIPVGFWSSPKNVYHGDNRSCSSRAKDIFVNDPFLKGVDFL
NKAEVISRMEVRFGNDVMYSEIAPISRVYNQVLHGAHCGTRKLLFNFNPAFFRPTTLTANPSRGKDKLAV
RVVYSSMDPNNPISYVPKQLVVVCTDLHRVTYDPYIRVSKVSEVGNEVIFVLKTLAVPADRRREDPRFVE
AFAPDELDAYIREHPRCTLFETLRDEEYSVVRVFFDVDLGAPLPAHELLPAFDGFIRALSRFVAFAVECP
ASRAALARLRADFSLTRSTNPGKTSFHLVFRNLYTTLDTLVAMKRPLLALARRADNPLLRALDPAVFRRG
ASLRVVGTRKTPDSPHVHRTPPHTRIQDYLFTFVDFSEKSCYFSL-
RRRAPEIWDQQLVPFDAMRKVCQVLNEILNLHEFTDNFTTTPLLLDYVTPCALCRKSAHKHPHHLALGNG
LRIFKSGNPHSCRLKVILEGNRLFTIAQRILDANVINLTERGDYIVWLRNCWRFSGEESVITKLVLHMRD
ELAPEFAPLLCPRNRRVIEHNLRDMLVDAVETDVFPEKLPFADGVLDIDGSFHTGADAKDFMCTVSTGYR
LERDAARDAAPARAELEVLDDIQPSPGNAENRALYEKVLASCLCGATKPCIFFFFGETATGKSTTKKLLQ
SALHGLFLETGQTILTDLMDKGPNPFLANMHLKRAVFCSELSCSGAKKIRADNVKRLTEPCLVGRPCYSN
RINNRNHATIIIDTNYRPVFDKVDNALMRRVGLVRFRTHFSRGAP—-—
ASRLYDTVKPLDAALDRKIQSHYFRFAFLELLLEWYQRHHAALELEPTPDIPDFCFQRRLDAVLLPSDST
HRRMPQLAKLGYVLDDALMPGAFQQRLAEHFNVRVFGQEIESFVKNKKYSVSEDYVEYIFVADLEKAMNL
IVSLFREHVDSIPNILPHQLATLDFLLRSILDENNSVLLFHIMGSGKTIIALLFALIVSKFKKVYILVPN
INILKIFTYNMGIAVNLINSDYVLENIHIYSTTSFYSLNYNDNVINYNGLAKYNNAIFIIDEAHNIFGNN
TGELMTVIKNKNKVPFLLLSGSPITNTPITLSNIISIMSDEGINFSDIIIQGKKVFQILLNENGVSVLKR



ILRDKISYYELQDTELPSIVFHGRRFLDTRIVYCHMSKLQERDYINVRKLCNNEMFEKNMNNVSLAVLGP
LNLINNLDILQDQDKELYPNLKISNGVLYGDELVSLNISSKFKYFIARISLTGKHFIYFSNSTYGGLIIK
YIMLSNGYSEHNGSQGTNPKTIGGRLKTFAIVTSKMKSSLEELLAVYNSPNNDGSRIMFLFSSNIMSESY
TLKEVMHIWFMTIPDTFSQYNQILGRSIRKFSYTNIAEPVNVYLLAAIYADFDDDITSLDNYSIDEINVL
PFDIKKLLYLKFKTKETKRIYSILKDISVYTLPPHPQIVDVVLGELTRQFFYHHSRVRADDPELFAAIDV
LCSDSTRRYLDEITRGHFFVCNRVFEKALLYRHGEDIIVVPFKLSHDQFLWAINFRKEYNVGMEIRCLNW
FEARGEERALYLKAKTRAGDTLFVRFPHYYYYVVDGGTLSTLAPPPASLGEFELACIDELADALHARPR~-
SQLWLLEAQPRQIAGLLAEFMHITWFFLRNEIEPNGCYRVPALEPVCARCFHCAAPRAFATRVPLFEVTH
TYLFFDIECQFDKKFPSVFSNPVSHISFCYVDRGTERFSLLNSDLLSES————
RGCRIATPEFALEPGVTFCSEVVLLQLTKRLLERHFDFIVTFNGNNFDIRYVSNRLQLLTSSVFRLPDQR
EPVKLVIYERSLGGMANTSFHVNNNNGTIFFDLYTFIQKAERLDSYKLDSISKNVFHCRARVDAGAGCTL
GGNAEDRLRLFCEVLQTGNYVTLDTVHVRILGKRFFEHGFALRVRCAESYAPGSLCELAFGKDDVDLREL
YRHYSLAAALEMERYCMHDACLCKYLWSYYRVPSKIDAAAATYLLPQCLALEYRASTLIKGPLLRLMLRE
RVVYVRTQEPRTYGGGKVFLPRQKLFDTNVMVFDYNSLYPNVCIFGNLSPETLVGVVANAHRLDAEINMQ
ELRRRFPEPAFLHVLCEARARDYSETAVFDRRRQGIIPKLLGTFMEQRARYKALMRAASSLERTLYDSMQ
YVYKVVANSVYGLMGFYNSSLYSYSSAKCCTTIGRVMITYLDRVVDGATLCAGVLLAAPNPLLASDVDVS
AALGHELELFRSVYGDTDSIFLELNLREVQTLAVARTLERVLNEHVLFENFRVEFEAIYQNLILQSKKKY
STTKYAADHAGDPEHVSKGTSETRRDVSRFHKLMISRYKAQLVALLAEARSSRQVCIEMLRSLEVDLFEF
AARAQPLEFLLSRMHHRNYKAPDNPNVLVNRYNRENLEPIELGERYYYAYVCASEPWQLAVANVRNHERI
VDASYVLPERRVFYEIYFRRLATELVNLLDNKPLCEFFTRLFGVRPVFSNMSFLAMDDKLYTDLKKLVGA
QPLYLFTARGDFVEVARRSEFRFRVPAGFFAGEGVALRGFPAGSAMPDAARLPRLYPQQQVVAELIAKAC
REQRPLYVTLHLACGFGKTVTASYLLGTHRRRAVVCVPTKMLLQWGAVLAALRVSVYVSGEGVRKLMSVL
RTRDFSVLVVVNKHFADPGFCALVHERYDVFVLDESHTYNLMNLTLMTRFLSFFPPRICYFLSATPRANR
VYCNRVVNVTKFSALRKTVRVLSTFFPPFSNARIREFVQRLDVHNKYHIYTEKALAEDPRNASIVAVTAF
EHRDAHRVLLITKLRSHMLMHAALSARLGAQHVFLGDAQSRHTPEIVCELRASERFVFVSTLYSGTGLDI
PHLDTLVVCHAVMNHMQAEQLLGRICRETEQPRRTVYVFPTSVREIKNMVGLFAQRFITLATQKLGFTQE
RQVQEARFARASLLRPFRMALVGGSGSGKTLYLLSLFRTLVGAYRHIFLFTPVLNSAYDGYVWPDHIQKV
SSEELEYTLSAKKKIERYVASRGGERFLLILDDLGDMQLRSRTLLGLLNYGRHLNVSLAMLCQTYKHVPV
NGRASITHLCCCNVSESDVENMMRSMSIKSKKLLLQAMAVMRAKARQVLIVEDSEQRICYDAADERVLAR
LDSTLLRQFSHMKSQLAIVAG-
YTVNPQLVVLVDRQQQLREVRYLSLYGTLDEASPLYYFAKQHLRAETLAVERRHILLTLKISQLKGYLCH
LLGLREDITIYSHKNNLEYSYVDNTIFNPFTMTQKKTLIKADSFLYNVYVDACDFLVVWVARAQDTPVPE
FGSFEEVDANILKFEARLVEMFPELDLEFSIQSKFNNVFRTNLRTGLRNIVKRNQD———-—
NRLFIKTDEFFIMSGNHFVLNNELNLSIWDAQGRLAISSDGDTITVNDVRLFTELVTDNLQMERIKGDIT
YRIFLLSPITSKIKLDIETSFIFVETATNNILLSADKKISIILAKNHISIKVKNHIPNIEKYFTFLVIFI
NRMFNAVQQAVDFTKIETIYWSRICQNTRDKNRKPVIVSSLDANMERVSDNFFRSPTREVFVNSNNIMFS
CDPLGKYNSVGFLAIFYKLQKMCIPCCFLRSQAHTDTFISCVHHRELDRQVSPYVLNFGKIVTEAKISFL
PILFDQFFNEGLRIEFEADHKRLKATDGYHVVKCCTREITRLRTQRDIIQFVNAEQNTLIAGDMVYFPMH
GARSARVYILIQEIVHEVVVQKAHDSDIRFELERNRLWEFFPYVPARIKEEHGLVLTTDGFYVDGKLFSE
PLSTRYVAFTENVGTAGVAAKYFAPVFKYVVTEAELFIKTWLLNVMMLGLTGESSAAQTRELERYYRS—-
NALRCHGCKHNGLVLEQGYEFCIFCQAVFQHCAKVKRSNFHVSNKLIHLRNVLRRLLSKQCSGDIIAELR
ALMARNQLAPADIDANFVSSFLKAHEKINYKLVFEIINQIKDERLELDTQKINEVIEIFKHLVFFCQENT
PSKTINYSFFLDKIFTLTSVTRNLRPQTVKNYTKNNSNQLWENFLVYMRGKKLNTVDYGHEYVFVDHFAA
CSLELMKNLPGVFAFPDNETIFAHAYSQRELEAMPARAGFAYAAWPLSKHRWRGAFVCRQRGVLKLNLEA
GAERVPRSEPSDRLMHRGADGTVMSFECYSFLRCRGLELREAGLALLRGLVVGGNRMRIFSRAAAATSAG
MLGNSPFRAPFASLRIDAQAALFRAWAARRPTVVTGGTGVGKTSQVPKLLLWFNYLFGGTEDLDLAPA-
RERPVVLSLPRVALVRMNGHALRRALGFDALEGSPVELRYGDLAPADANSSRSPFRLVVSTNQLTLGALF
AHGTVILDEVHEHDQMADIMLAVLRVHARVDSIVLMSATLEDDRERLQEFFPDAEFVHIPGSTRFEIRGV
YVRNSDRDAAYDEEERRNVSAALSHRPRGRCGILFVASVAQCEDYARLLTREHPLGVYVVHGKTPNVDAL
LAEVYASARPCVLVSTPYLESSVTIRTVTHVYDTGRVFVPAPFGGRQMLISPAMRTQRRGRVGRVMPGTY



VYFYDPRLAPIKRIDSEFLYNYIIYARHYGLVLPDDLYVQPSDLELLRRCEEYLDGFGLAPERLFELAST
RYLRMVEYAKIYARGGAAELNRFERDGVVTEDVLASIRALNLRARVLSARARRGFLHTCEVAFGPYAGTR
FLLNRRRLRGDIFMVTERSFVL-
MDQKLGFKFLEPDPKNVFYRPLHFQYESYANFILYRLREILAVRRTLLSFKNDTERIVLEIDKIKVTPPE
YSPIIASIKGKGYDALVTFTINIYKEVMTKEGVTLTKISSYEGNDSQLIKIPLLIAYGNKNPLDPAKFVS
PNIIGGVFINKQSIEKVGINIVEKITTWPKFKVVKPNAFTFSFSSVSPVNVLPTKYRHYKITLDLAQLEC
TISSSKTFITVNVLLLVQFLANVGLDFIRNSLAYDMPPEAVYLVNALVESTRRLAAADDFDVAEYVAELI
EAEHAKQRSPAKLEDFRYDMLQNFLPHMHSGNQLKGLYLLSLLRKFLFCTFFPSRYPDRDSMICHRILTY
GKYFETLANDELENYINNIKTDLFNNHKNRGTCTVNIHVLTTPGFNHAFSGLLSGKFKKTDGSYRTHPHY
SWMQNISIPRSVGYYPDQVKISKMFSVRKYHPSQYVYFCPSDVPERGPQVGLVSQLSVLSYVTNIRTDEY
LALEQRIREYVYSYPQVNISFFETGFLTIENALVAVLNPHLVDDFVADFKTRKRNFFENMELGITLVKDH
MNEVRVNIGSGRLVRPFLVVHQGVLVMDTVGAELDARMETMTFSDIQREYPHVLELVDVEQFTFSNVCES
AARFRALPEAERRLYDYVDFPAEFRDGYVASTLVGVNHNSGPRAILGCAQAKQAISCLSSDLRNKIDNGI
HLLFPERPIVLSKAVETSKIANCFGQHVLIALMSYKGINQEDGIILKREFVQRGGLDIVTAKKHQVEIPL
ENFNNKERVKSTAYSKLDSNGLVKLNAFLEPGDAVARNISSRTLEDDDNQISFDIAERYTDMYPSRVERV
QVDLTDKVKVRVLTIKERRPVLGDKFTSRTSQKGTVAYLADEAELPYDDDGLTPDITVNSTSIYSRKTIS
MLVEIMLTAAYAAKPYNNQDQNRPICFPSSNETSIETYLAFARKCYESVFPELRETELQARLFCEKTLYD
PETDEPYAAAVFMGPIYYLRLRHLTQDKATVRCRGKKTKLIRQANEGRKRGGGIKFGEMERDCLIAHGAA
NTITEILKDSEEDSQDVHVCEHCGDIATRKNNVLFCIRCTKLNLSPLTRVDTTHVSKVFLTQMNARGVKV
RLEFEKQEPLFYSPLKPMAVIARVSYSLYTQNEINANDILINHVKNDDDVGTVKDSRLGAMDGVLCRTCG
RTELECFGHWGKVRLYETHIVKPEYIHEVIRIFNHICSRCGLLRSREPYVPELGTLSHLKKLKDKISSKK
KSCWNNKCMQPYQKIAFSKKKVCFVNKIDDIPNALLYQKITSIHRSFWPLLEIFQDPANLFYKGYFPIPP
LITRPAISFWIDSIPKETNELTYLLGMIVKYSNMNAEEQVLQKAVIEYDNIKIINNNTSSINLSYITSGK
NNMIRSYMVARRKDQTARSVLGPDPELSITEVGIPDYVRNTLTEKVFVNAFTVPAVEELFRNEVKFYFNK
RLGQLTRIKPNKFVKNKIHLLPGDWVETRVREFTSIIFGRQPSLHKYNVISSSVRATSGDTIKIPPGIAN
SQNADFDGDEEWMILEQNPKSVLEQSILMYPATLLKHDVHGMPVYGAIQDEILAAYALFRRDLSLAAVRN
ILGKYGAGFAGAPGARFSGRDIFRFLVGQDIYYPGILEAGEIVAEDIDSSFVVAMKHSLAGLIADYRSSL
EGIAFIDRSSYVFKRYLRIYGFSVTFRNLPDFRFVNRLHALNEKINLVKAAYRQYLADVASGAVLPLSPG
DEAEAVDAMLSGLTNMNVREIEAYMRRTLREDPDNSLLRMSCAGYKVNPTELMYILGTYGQQRVDGEAVE
PRVLGRVLPYFPPDSRDPEGRGYILNSLMQGLTGSQYYFAMLIARSQSTDIVCETSRTGTLARKIIKKME
DMVVNGYGQVVYGSTLIKYAANYAKVLGSVCKPVELIYPHEGLEWFLEISAIWERIKHGFIYSQRQKLAR
VILAPFNFQVFVRPAPRDAMPSKALYDLIQAVVEDVRENYFFGVSDIDFIEYVFLTHLNPARVRISRATA
TLIFAKLYEKLNYTLGGGLPIGIISAQVLSEKFTQQALSSFHTTEKSGGVKKLGFNEFNNLTNLSKNKTE
IVTLISDDRLQTVKINFEFVCLGELMPRISVRRAGAAHHTIDIVNRLYVKRHALTELVVEHMIEKFVAFS
VLVKDWGLETTVEDAYNIRFTVASFVEPQELNKNKFMLMLPGAANKGKISKYKIPIEYQYDDFHSTRRFR
MTVELMSLKELGIFNLLGVNVPGIWNTYEIFGIEAAKSFLCEALLGTYGEGLDYLYQPCDLLASLLCMNY
EPESINKFKFGAASALKRATFGDNKALINAALHKRTEPVADNSSCHFFSKVPRIGTGYYRYFVNLELLKT
LTQVVEKKVEDIATVEDFLEPLEYYFRELVAEFERAADTDVHHEVELIFVRPPLVTLSHLLGIATRQESY
VLFSLERE-
GVKLRTRLPLARVHGLDMKNNQLVEAIDSILWEKKTRVAQRDFPACLLRHSTEEQYVFLDFRNFNSAIRL
ELVNVQARVRNIVVDFKLKYFLGSGAQTRNSLLAVLNYPKFRPSVTLEFEVLRAAFSPRELLRELLVLGN
LLFMAPAEHVFLMPPKEPLTTHMLKKQDLTLELRDLYVTGKTDGVTVHVAGASVYCFFSHLGYAIRYPAR
VTLPAPVLFGEAVRAQSKQLTVYLIKLMAPALEDRLEEEFVLRRLQGLCERVAFQKQYEGPFATSSELTD
ALAQMLAAQPEGVVLFYARGSRSGDLKLKRDNTVDQAVNVIYRYSEPVIFGDGVTFLEFKRFSNDKGFPK
EFRLVLAEGARYLNNIYCLEFADTHSGVGLRKVVVPVKFVGEFSHDGRLLRPRLAKTMLYLSNNYYGNQA
SVVLEHLQDQRLRVGDVFREDKLADAGKAAADAHRLNPDTAYFTKRRVRGPLGVLSNYVKTLLISLYCSK
TFFDNPNKRKVLAVDFGNGADLEKYFYGEIALIATDPDARAIECGRERYNKLNSGNKSKYYKFDYIQETI
RSESFVASVREVFYFGKFDIVDWQFAIHYSFHPRHYATVMRNLAELTASGCRVLITTVDGDFLATLTRKR
SFVIHRDPEPENYISFEKLDSEHVLVYNPSTMAKPMVEYIVRKQALVRVFGEYGFVLVDHVDFHTVVHRS
RAFIGVAQMESRTSTKNFFELNRAALQCRGLDVEELLQYYVVYVFAKRRRISLPSVTISAPRAVLRQRQE



PLSCVLPEYYYTVAQLRLVNSERARCWFCSQAVGAWAIETLHGHVGSFCSRICRDSFASTVRTVALREEP
KVTLLPLVFFQHPEKVLELIRLRSREGIYGTCFFDERAAVTLTLRSLH

>Myxvi
MNNTVIALIGNEDYVKRHNVFGVDVQTPTLYMPQYITINGIVSGTSSFEIRDQYITALSHFVLSIDLPEV
KGIGKFGYVPYVGYKCIQHVSVASTECTIWESGEDIYNSCVNNETAMANSGYSHELNDVSVGLTPNDTIK
DAATVYVYIKTPFDVEKTFSSLKLSDSKVTVTVTFNPVSDVIVRDTTFNYEAFVKDFVYVSELSFVGYMV
KNIQPKQTYIERPRRVLSQINQATAVISEVHSVTSLGLYIKPYYGNRFISYPGYNQTERDYICAFVERLL
EDLVIVSDTVPSTFPDSAEIVEVPPGIVNIQDVDVFVKIDNVPKDMAVFYHTNVLVFGTRKNSVVYNMSK
KFSITGTYSEVTKRIMFSHISHSVNITDVSIPVSIWTCQRNIYNGDNRSEYSKSKDLFINDPFVKGIDFK
NKMDLISRLEVRFGNDVLYSETAPISKIYNDLLSGCDSGIRMLRFNFTPTFFKPTTIVSNPSRGKDKLSV
RVVFASIDPNNPISYVSKHLVLICHDLYGIHNDSGINVVKITDLDNEHIFVLKSIGVPNSRQSEDPRFVD
IFTCDELENYICNNPTCTLFETLRNEEYSVVRVFFDVDLDVVLDEIDYVAALEDFILEVTKFVSFSVECD
APQNKVLKMRSNFSITRTTDPDKTSFHMIFPDVYTTMHTLIAMKKPLLEFLRSSENPLIRSIDPAVYRRK
TTLRVVGTRKAANNDKIHKQPPHTNISDYLFTYVRMHRDSCYFSLKRDDMSELWEPNYIHFDAMKKIAKA
VNEIINFKDLDTNFTTVPLVIDYVMPCALCKKKTHKHHHMISIGNGLKLYKAGNPHSCKVKTILEGNKLF
TISQIIMDSNVIHLTDRGEYIVWLKNAWKFNTDDPIITKLVLNMKDQLPTEYVDILCPRKRKVIENNLKD
MLVDVTETDVHPCILPFRNGVLDINGTFYTGHDSKDFICTVSTGFNLNMEKL—-
DNSEEMKELVIINDIQPTEENKQNRELYERTLASCLCGTTKQCITFFFGETATGKSTTKKLLHSAIGSLF
IETGQTILTEVMDKGPNPFIANMHLKRSVFCSELACSTSKRIRADNIKKLTEPCIVGRQCFSNRINNKNH
ASITIIDTNYKPVFDRVDNALMRRISLVRFRTHFATATNMLNKAAYDDVKPLDETLDMKIQKNYYRYAFLN
LLVQWYQKYHVPLKLFSTPEVPDFAFQLKVESLIVSSSSTHTHISSLSKIGYVMDNLVLPAPFQQKLAKH
FNVRVHGHDIESFIRHKKFNVKEEYLEYIFIEDITSKMNSVIELFRHHVNNIPNILPHQLATLDYLVRSI
IDENKSVLLFHIMGSGKTIIALLFALVASRFKKVYILVPNINILKIFNYSMDVVINLFNADYILENIFIY
STTSFYSINYNDNVINYNGLSRYNNAIFIIDEAHNIFGNNTGELMTVIKNKNKIPFLLLSGSPITNTPIT
LSNIISLMSDEEINFGDIIIQGKKVFQILLNEHGVNVLKNILKGRISYYKMPDTDLPGIQYHGKSFLDTR
VVYCNMSKLQEKDYINVRKMCNNEMFEKNMNNVSLAVLGQLNLINNLDILQEQDKELYPNLKINNGVLYG
EELVTLNISSKFKYFITKISLKGKHFIYFSNSTYGGLIIKYIMLSNGYSEYNGSQGTHPKLIHGRPKTFA
IVTSKMKASLEDLLVTYNSLNDDGSQIMFLFSSNIMSESYTLKEVRNIWFMTIPDTFSQYNQILGRSIRK
FSYKDITQPVNVYLLAAVYSDFNDTIESLDDYSLEEINTLPFDIKKLLYLKFKTKETNRIYSILENISDY
TQPPHPHIVEIVLGEIVRQFFYHHSRIKHNDERLLAAVKVLTNEAAKKYIKEIVDGHFFVSNKVFDKSLL
YMYNDEIITVPFKLSHEPFVWGVNFRKEYNVVMEIKCINWFESKGDKRFLFLKARNKNLETIFVRFHYYF
YYVVTEDVYKTLVPIPSILDSMSIVDISETNNYVSDRKKMANIWLIENKKRNIPKVMDEFLNITWFFISN
DVSPEGCYRIDSLEKLNNKCYHCNDPKLFSNPISRFEVPRSYLFLDIECHFNKKFPSVFINPVSHISCCY
IDLNDERFTLLNEDMLTEEHEASRGYRAESYDVDYKKEFILCTEITMLRIAKKLLELSFDFIVTFNGNNF
DLRYVSNRLELLTERIFKSPDRQEVVHLCIYERNLGGVSNTTYHVNNNNGTTFFDLYTYIQKSEKLDSYK
LDSISKNVFNCDCVLEIQNDMTFGDDAKATVNVFSQVLSTGNYINIGDDIFKVFNKTITKDSFTLTVKAN
PSYTVHNTYTLSFGKDDVNLSDMYKNYNLDVAVEMGNYCLHDACLCKYLWNYYGIETKADAGAFTYILPQ
SMVFEYRASTLIKGPLLKLLLEKKIIMTRSEKKKPYEGGKVFAPKQKMFINNVLIFDYNSLYPNVCLFGN
LSPETLVCVFVANNKLEAEINKQEIQKMYPGPRYISVQCEPRSEDVSEIAVFDRSVEGIIPKLLKTFLTE
RLKYKKMIKETNDVEKAIYDSMQYTYKIIANSVYGLMGFKNSALYSYASAKSCTAIGRQMIHYLNSVLNG
CKLSSGKFLAAPNPFFQDDLYASTNLPTEYNYFKGVYGDTDSVFLEINTNDVLSIKIAKELERVINTKVL
FDNFKIEFEAVYKNLIMQSKKKYTTLKYVPSSQNSPVRINKGTSETRRDVSKFHKYMIKIYKTRILEMLS
DGTSSLQVCINILKSLESDLLEFETRKAPLDFLLSRTHHCNYKSIDNPNMLVNEYNKNNPERIEIGERYY
FAYLCDAKAWQKKLVNIKTYERIIDKGFTLGSTRIFYEVYFKRLATEVVNLLDNKVLSSFFEKMFGTRPI
FYNMSCSEIDYALYTELKKFLNSQPLFLFNADKNFVEVVPSSSFKFYIPIGVFSNSDVALIRHTTCTNIE

SATFPNLYPQKRVVAEVSMRQKSTHRPMYMTLHLSCGFGKTITACYLMVVHRRKTVICVPNKMLIQWKAA
VELTKLSYIISTDGVSVLLKQLRTKTADVLIIVSRHLSNDYFCKKIHDEYDTFILDESHMYNLMNNSALT
KFLTFYPPRICYFLTATPRANRIYCNDVVNVLKVSTLMKRLKIVEYFFEPYSTECIRQMAKHLNENNKYH
IYTEKILAEDPRNNLIVDTVRFKHGLVERVIVVVKLRKHMTFYDKFVEEFGTDYVYLGDAKNKDTSAVVK



SLLQKKKFIFVSTSYSGTGLDIPSLDSLVICCAVLNSMQIEQLLGRVCRESESVKKTVFLFPTSIREIKH
SLGFFTERIVSVSTDKLGFQQEGEFNEKQFSRKSLLRPFRIALVGGSGSGKTAYLLSLFDTLVTKYKHIF
LFTPVYNSAYDSYVWPDHVNKVTTEELDYALITKQKIEKYVEKGTKKAFLLILDDMGDKQTKSSCLLDFL
NHGRHLNTSVVLLCQTYKHVPVNGRTSITHFCCCNVSDSDIENMLRSMSITSKKDLLKSISIMKSNKRRY
LITEDSEQRVCYDCADEDVIAHIDSILLKQFSHMKHNLKILSSMYVVNPQLVLYVEKGQKIKRALYLTPY
GTLDDKSPIYYFLSTHLKITDPEVHKRHILLTLKISQLKGYLCDLLRIRNDVIIYSHKNNLEYSYVDNTI
FNPFAHTQKKTLIKSDGFLYNIYPDACDFLVIWVADAEDTSIAEFGSYEDVDVNILKFETRLLEVFDDLD
LDMTIESKFNNIFRTNLKTGLRKLIKKINEFNGSYKLLYKSDEYFILTGNKFILTDELNLTVWDSDGVVT
FSSDGDTIMINNVKLFTSLLTDDLQMERIKGDVTYKIFLSTPITSRIKLNIETSFIFVETATNNILLSAD
KRISIILAKNHISIKVKNYIPNIEKYFTFLVIAINSMFNNIQQASDFTKVETVYWSRICQNTKNKHRKPV
IVSSLDEDMEKVSDNFYKSSTKEVFINSSGIMFSCDPLNKYNYVGFLSIFYRLQKMCIPCCFLKNQSHTE
TFSSCVYQKEIASDINPYILNFGKVVTKSKISFLPIIFDSFFNEGVKIIFEQDNKRLKETIGYHVIKSCD
EDIKRLRTISDIIAFVNEDKNILIAEDIIYFPMNYVDIGRVYILIQEIVHEIVVKKHMSKDIEVPPNYKL
VKNLFPRTKITIRSDSGMELTTDGFLVDGKEFNVDLSSNYVAFTKNITTPYTLSKYFSPLFKYAITESNR
FMKTWLINTMLLGIDLDLD-
TNILPLEKYYPHKMNLKCSGCSHNGIVSENGYEFCVFCESIFQKSSKIKKSNFHVSNKLIHLRNVLRRLL
SSQCSGEIISELLELMQRNQISTNDVDANFVSSFLKAHERINYKLVFEIINQVKREKLNLTTEKINEVVE
IFKHLVFFCQENTPSKTINYSFFLDKIFDITLVTKNLKPQTVKNYTKNNSNQLWENFLSYMKTKKKASMD
FGHEYVFITEFTTCSLEVENHLPNIFYFPNCVTAFPYRYTQKELDDMKPVDRFKYAVFPLIKHRWCRAYV
VRDNHTFKLNVERLRVAYPTLVLVNAREYVMEDGTKISFECYSYLICKTTSLHDVDDSTIRGLVEGGNQL
NIFTNSGVTNTVGIFGNNPFKVPLKSLHPSMQCKIFTSWARRVPVVLTGDTGVGKTSQVPKLLLWFNYLF
GGFTDLSLTFEVQEKPIVLSLPRVALVKLHSETLLTSLGFEEIHGSPVSLKFGNMQERFVNTRFSRYGIV
FSTHKITLNTLFKYSTVILDEVHEHDQTGDIIIAVCRKYRKLDSLFLMTATLEDDRRRIEEFFAESVFVH
IPGGTLFSISEAYVKNSDLNRMYIEEEKRNLANAIKYTPPQSSGIVFVSTVSQCEAYKQYLSERLPYKFY
ITHGKVQNINDVLSDIYDNDGVSIIISTPYLESSVTVRNATHVYDTGRVYIPSPYGGCESFISKSMRDQR
KGRVGRVNPGMYVYFYNVELRPIKRIDFEFLHNYVLYAKVFDLQLPEDLFVKPTNVTRLHDVIEYIRSFD
ISDDVWTRLLSSYYIHILEYAKVYARGGSALLDSFERTGNLTDDALDAIKSLNMRAKILSHKKAAHYALR
CKLLFGVYAGKVFTVHKRPLTGYITMIAEHSFIPYMDQRLGYKFLVPDPKGVFYRPLHFQYVSYSNFINH
RLQEILSVKRTLLSFKNDTEKIVIEIDNIKITPPDYSPIIASIKGKSYDALVTFTVNIFKEVMTKDGTVI
TKISSYEGNDSHLIKVPLLIGYGNKNPLDTAKYVVPNVIGGVFINKQSVEKVGINLVEKLTTWPKFRIIK
PNVFTFSFSSVSPTHVLPTKYRHYKILMDISQLECSISSTKTFITVNIFLLAQYLSRVSLNFIKQSLSYD
MPDEITIYLVNAVIESTKHFVDSNEFDIDTYINDLFIEEHTKQKSQVSLDEFKHEMLYNFLPHMNTPNQLK
GFYIISLLRKFIYCIYYTSRYPDRDSMICHRVLTYGKYFEILAHDELENYIGNIKTDIINNHKNRGTHSV
NIHVLTTPGFNHAFSGLLSGKFKKTDGSYRTHPHYSWMQNISIPRSVGFYPEQVKISKMFSVRKYHPSQY
AYFCPSDVPERGNQVGMVSQLSVLTSVTNICTNEYLDLERKICEYVRSYDVKDISYFETGYVTLENALIA
SLNPDLTHAFVRDFRRKKRGYFNSLEIGITHVADHMNEIRINISSGRLIRPFLVIESGELIMDTV-
PELADKLDDMTFSDVQREYPHVIEMVDIEQFTFSNVCESVQKFRSLPKSEKVKYQLCDFPSEFRDGYVAS
SLVGINHNSGPRAILGCAQAKQAISCLSSDIRNKIDNGIHLLYPERPIVISKALETSKIANCFGQHVTIA
LMSYKGINQEDGIIVKKQFIERGGLDIITAKKHQVEIPLENFNNKERVKSTAYSKLESNGLVRLNAFLES
GDATARNISSRTLEDQDNQISFDIADRYTDMYKSRVERVQVDLTDKVXVRVLTMKERRPILGDKFTSRTS
QKGTVAYIADENELPYDENGIKPDVIINSTSIFSRKTVSMLIEVILTAAYASKPYNNDGKNRPICFPSSN
ETTIDTYLNFAKQCHTHTYPDASDEVINDKIFCDKTLYDPETDTPYTAKVFMGPIYYLRLRHLTQDKATV
RCRGKKTKLIRQANEGRRRXGGIKFGEMERDCLIAHGAANTITEILKDSEEDYQDVYVCENCGDITANIQ
GNKICIRCSKQNLSTLTKVDTXHVSKVFITQMNARGVKVKMEFEKREPLFYKKLPPMAVISKVTYSLYNQ
EEINATDVFINHVKNDDDVGTVKDGRLGAMDGALCKTCEKTELQCFGHWGKVRLYETHIVKPEYISEVIR
IMNHLCIRCGFLRSREPYLEDVTKMSHLKKLKDKILSKKKSCWNSKCMQPYQKITFSKKKVCFVNKSDEV
PNALIYQKITSIYRRFWPLLEIHQKPENLFYKNFFPVPPLITIRPAISFWIDSIPKETNELTYLLGMIVKY
CNMNADEQVIQKAVIEYDDIKIISNNTTSINLSYITSGKNNMIRSYIVARRKDQTARSVIGPDTFITINE
VGVPAYIRNTLTEKIFVNPFTLKTVQKLFDNHIKFYFNKRLNQLTRIKQGKFIKNKIHMLSGDWVEVALK
ENTSIIFGRQPSLHRYNVIASTVKYTEGDTIKIPPGIANSQNADFDGDEEWMILEQNPKAVIEQSILMYP



TTLLKHDIHGAPVYGSIQDEIVAAYSLFREDLTLDEVMNLLGKYGIEFDARGKTKFSGKDIYTFLIGEKV
NYPGILKDGTVIAPNVSSDFVVAMRHSLAGLIADYTSNVEGVNFIIKSSYVFKRYLEIYGFGVTFKELPS
SDFTNKLEAVNEKIELIKAAYERYLCDVREGKILPLSKSMEADAIESSLSNLTNLNIKEIEEYMKKTLQD
NPDNNLLKMAKAGYKVNPTELMYILGTYGQQRIDGEPAETKVMGRVLPYYLPDSKDPEGRGYILNSLTQG
LTGSQYYFSMLVARSQSTDIVCETSRTGTLARKIIKKMEDMVVDGYGQVTYGNVLIKYAANYTKISASVC
KPIELLYPHESMVWYLEISALWDRLKHGFIYSQKQKITKKILSPFNFLVFIEEDEDNAIGDKDLFNMIQE
VIEHVRENYFFNVSNIDFIEYVFLTHLNPSRIKISKLTATNIFKKFYDKLNYSLGGGTPIGIISAQVLSE
KFTQQALSSFHTTEKSGAIKKLGFNEFNNLTNLSKNKTEIITLISEDKLQSVKINFEFVCLGELNPCITL
TRNEDGIHTIDIIHRLYIKRAELTELVVEYIIERFVAFNVLVKEWGMETTILDEHRIQFTIARFVEPEEL
SLNKFMMVLPGAANKGKISKFKIPIEYDYEDFNKTKKYKMTVELMNLKELGTFDLEGYNIPGIWNTYDIF
GIEAAKGYLCEALLNTYGEGFDYLYQPCDLLSSLLCISYEPESVNKFKFGSVSALKKATFGDNKALLNAA
LHKKSEFVNDNSSCHFFSKVPRIGTGYYKYFMNLELLKKLTKISKQKVEELSESEEFSKRGTDYIEELIR
VYEDVQTDDINHEVELTFIHPPIIALSTLIHVATSQESYILFTV-
TNKGVKIRNRINLSKIHGLDLKNIQLVDSIDNIIWEKKTLVKEHKVDPAVVKYSTEEKYIFLDYKKYLSS
IKLELVNVQAKVKHVTVDFKFKYFLGSGAQAKSSLLHVLNHPKSKPNPSLEFEIVTEKIDSVSLRKELVA
LFKLVFMTSPDNIILDGLKPPVQTVMLKKNDLGIDLTNLYVTTKTDGVVITVTNKGIYCFFTHLQYTIRY
DTTFKSDNPVLYGEAIKNN—-—
VWHVYLIKLMTPKLSDRFKEDYVEEHLKDICDRMIFKKKYEGPFESHSEIIDLLTSYLPSQPEGVVLFY-
SDQRNQDYKIKLDNTTDHMVNIIYRYSEPVIFGENSTFLEYKKFSDDKGFPKDYKLALTDNVRYLNNIYC
MEFANAYEDVGIKNVVVPIKFISEFSATGEFIKPRIDKTFRYLYMEYYGNPYQVVVTHIRDQSIKIGDVF
DEDRLSDVGQHANDKYRLNPDVSYFTNKRTRGPLGILSNYVKTLLISLYCSKTFLDNSNKRKVLAIDFGN
GADLEKYFYGEISLVATDPDKEAITRCIERYNSLNSGIKSKYYKFDYIQETIRSTTYVSSVREVFFFGKF
DLVDWQFAIHYSFHPKHYTTVMNNLAELTASGGKVLITTMDGDLLSQLTDKKTFVIHKNPSSENYMSVEK
THEDQILVYNPSSMSRPMQEYIIKRANLTKIFSEYGFELIDCVHFDTVVERSKRFIGVSKMEERKSTKNF
FELNREALKYEGTDIGDLLRYYIVYVFSKRKRVSLQDIVISSPKSVIKPRDESLTCILPTYYNTVANVSI
VNTNTVTCWFCKQDLIPLRVETLKG-
VGYFCSRICRDSFAAMIKTVALREEPKITLLPLVFYNKPEEVINIINLRNKDGVYGSCFYKENDSVQISL
RSLL

>Nilcr
MNTSIVSFLGSREAAKSKNVFGVDPQETTYYMPQYITVSGIRCDVVRYEVKDQYINAANYFVLTVPLPEI
KGVGSFAYAPHVGYKCIKRVQFSSQRGLIWEEGEELFAASR-
GSNIAACSGYSEKLCSMSTGHTPNDVIKESELIYVYLRTPFDDESTISSLKIANDKIVIEVAFNRISDVV
IYDAAFNIDAFAHGFVYQPDLSFIGYTVKGLQAKPAYLQIPRRVVGSLNITSNSLGEVYSITSLSVYVKP
CYGNKFIAYPGFDQTPAAYVKAYVERLLFDLLTVSAERPSNFPPESDIVRIASDIVTIQDIDVSVCIDGV
PAGKSLYFHRNLLVFGTRRNGAAYNISKKFSICGFYNDVNDTIIYTEVLHTVDMLDVSIPVKLWNSERNI
QAGDNRSAASKAKDVYINDPFLKGIDLLGSFDPVERMEVRFGHELMYSEDFPISRIYNRLLTSAIAAERK
LIFNYTQCLFKPTILQADHSRGKDKLHVKVGYKRLDVDNPIHYVDRQLVLACNDLYRISYDNSVKVSKIN
DENNRVIFVLKRIGYSRERASGNLNLCESFLVPELEEYIRARPECTLFECLKNEENSRVRVFFDVDLREP
LVAEQFAESFKTFLLLLTKFLAFVFHCGSSKRAFLVARSRYSLSLSDDPEKVSFHLIFTDMYTSVRTLVA
MRRFLSREVRSSVNPLMRAVDVAVYRRNPSLRVVGTRKTPECRYVHMTAS-
TDLADYLYTYVDVTPSSYVFEYEA——
APDAAPAVSMSFKILVRLQTIVNEITNLDRLNNTLPGTPLIIDYRFPCRLCGKASHKHPHHVAVQEDLRI
FKAGNPNSCRVKTVLAQNKLFAISERIMEAGYVHKNKYGEYIAWIAGRWETETDNNHLTRLVLSMKDAVD
DD-
ELVLVPSNRRIIENNLKDMITSCVATDLFPEKLQFDNGILDVTREFHRGEEGKDFVCTVSTGYEYAP——-
TPADPAVTELRVLDDIQPTGGNAGNREVFERVLSSCLCGVNKPYIFFFYGDTSSGKSTVKKLLRSVFDGL
FTETSQCILVEPFDKGPNPYVSSIHLKRVTFCSELSCNNVKKIRSDNVKKLTENCIVGRACFSNKISNCN
VSTIIIDSNYKPVFDKVDNAIMRRIGLIHFKTHFSNLNRPCLGNSYDVVKKLNAELESKIRTNYFRGAFL
TLLLEWYAKHHLHLSLEPTPEIPDFRFRLTLDTIIAPSDSTHAKMPSLVRRGYHVAGLPLSADFRTRLVS
HFNVKIYGSDIDGFIKNKKYNFCDEYMEYVFIEDLGSKMNLILKLFKEHVDTIPNLLPHQIATVDFLVRR



ILVEKQSILLFHIMGSGKTITIALIFALIVSKYKKVFIIVPNINILNIFNYNINTAENLVNTDYVIENIHI
YATTSFYSLNYNDNIINYNGLSKYEDSVFIIDEAHNIFGNNTGELMTVIKNKHRVPFLLLSGSPITNTPI
TLTNIINLMSDVEINFNDIIIQGKKVFQITLNESGVKVIKDVLRDKVSYYELEKKELPDIVFHGRRFLDT
KVVYCPMHPLQERDYINIRKMCSNEMFEKNMTNVSLAVLGQLNLINSLDILQDQEKELYPNLKINNGFLY
GDELVTLNISSKLKYFVRTIRLKGKHFIYFSNSTYGGFVIRNVMLSNGYSDYNGSRVSNPKMIDDRVKRF
AVVTSKMKSSLEDLLEVYNSPNAEGHEIMFLFSSNIMSESYTLKEVRHIWFLTIPDTFSQYNQILGRSIR
KFSYANLQVPVNVYLLATVYGDFDDEIDSLEQFQLEEINSLPFDIKKLMYLKFKTKETLRIYSILQEISV
YSLPPHPYLVDVILGEMTRQFFYHHLRVNYRDNALRKKFRVLPDDRVEAYLSRLVEDHFFVSNKHLKKCL
LYRVKSDIIVVPFSLKYNKYTLQINFRKDKNVFMDIKCLNWFENLREKKFLYLKARTSARDAVFIRFDIH
SYSVTDD—————- PSASAELGQFRVMHAEEVVYTPAAPPTERELFLVE————-
ALESYLTGFLRVNWFFVRHNVDPSGCYRVASLSPLGRKCFHCLDPGAFATPIPLFQVPSSYLFFDIECRV
GKKFPSAFSDPVSHVSFVYVDRGAERFTLINSDLLPAEPP————
EAACADVDTARPLTFCPELVLLRFCKSILEQEFDYVVTFNGHNFDIRYIQVRLHVLAEEIFSLPDGSERV
RLAIYERNLGGLANVSYHINNNNGSIFFDLYNFIKREERLECYRLDVVSKNAFRCHALVAATPDAATREE
AGDVARVFREVLTTANYVTVGSRVHIAAKSETGEAGFTVAPAPGAEYAVGSTHLLAFGKDDIDLQRLYGD
YRLATAETIAAYCLHDASLCKYIWHYYSVDCKIGAGASAYLLPQYLSLEYKSSTLIKGPTLRILLENRIA
LLRRGKPAHYVGGKVFAPANKVFSSNVIVFDYNSLYPNVCMYANLSPETLMFVLVNRNRLDRELHASELR
RLYPFPDYVHVETSTAEPNYNEVSVYSRRREGLIPKLLANFIAKRKDYKARSKRAGSVEAKLFDSMQYVY
KIVANSVYGLMGFRNNALFSKNSAKSCTATIGRAMIEYLDEVLNGSSIIDNVLLGRPNIFSGEDKAVPLAA
GLEDEVFRSVYGDTDSIFLEINRRDVGTLRLARAMEEIINDRVLFGTFRVEFEAVYKNLIIQSKKKYTTT
KYPAGFEGDPILVNKGTSETRRDICAFHKELVNRYKTKLIDLLEQGRSSAEVSRLILRDLETFFEDF-
RRPQDTEFLISRMHHNNYKRPDNPNFLINAFNAEHEDKIEIGERYHYLYVCDAEPWTFNPTDIKSYERVY
RG—-
RLPDGRIFLEIYYRRVATEVVNLIDDRPLADFFKRVFGSRPLFSSMSYVVIDDKLYSAIRSLIGIKELYL
FNSDGDFVEVHKRSGFRFLIPVGYYTSLAVPADRYDYGDNLPPDQRLPELRPQRRVVAEILEKLKLERRP
LYTLLHLACGFGKTVTASFLIGSHAKRAVVVLPNKLLSQWEEVVARLGVPYAASYEGVSKLLPRLRDRDY
AVLLVIDRHFTNKEFCRLVHERYDVFVLDESHTYDLMRNTAMTRFLTFYPPRIAYFLTATPRSNALFCNE
RVNVTVASSLRRHLRVVKEYYREYRTPKMAAY LARLDPANKYHVITEKAIAEDYRNETIVKTLEYAAGSV
DAVLVITRTREHMFLRDGIAALVDPASVFVGDAEKRETAETLQALQTRERFVLVSTLYSGTGMNLPGLDA
LFYTVAVSNSRNIEQALGRILRDGPRKDRYLFVFPTSVRRLAGCLEGHTAR-VEHVARQLGFG———-
TEEVRFDRNSLLADFRLVFLGGSGSGKTVYLLSLLRGMVRKFRHVFLMLPVPNSAYDGYVWPDHITTVAN
HQLDYALLYKAFAEELAKASRRKAVLLVLDDLGDLQYRSRELAPIFNHGRHVNISVAVLCQTFRHIPHSC
KTSITHLVCCSVVMNDLENLLKYMSVAEKKKLLRFVDMFCNKKRKVLIVENSRARVCTDVVDKRVLAGLD
DVLRAQFSRMRANLEAIEE-
YKVSPQLVILAGPDQRIERVLYLTLYDAIDETAPLFYFVKNFLKAENVEVHRRHVLLTLKISQLKGYVRD
LLGL-
EEIIIYSHKNNLEYSYVDNTIFNPFTLTQKKTLIKLDSFLYNVYLDACDFLVIWAARAADTAFAELGSYD
EVDKNILKFEERLIGTFDQLNLNFSITSRFNNIFKTNIHTGLKRFIANNVD————
RRLLLRSDEYFILSGNNFVLNNELNLSIWDDNDQLLIVSDGESIVINDVELFTE-
ISDDVQLERIKSDITYKISLTSPITSKLKLDIETNFVFVETATNNILLSGDKKISIILARNHISIKVKNN
IPNIEKYFTFLIIFLNRVFNVSQVSKDFTKIETIYWSRICQNTKTKNRKPVVVGSLDGDMDRVAENFYEG
GGREVFVNDHDVMFSCDPHQRYMHLGFLNIFYKLSGLCIPCCFLEAQKHSETFRACVFKTLPLETVSPYI
LNFGKILTPTKISFLPILYNNYFNKENAICFEVDNKRLRSTEGYYVVKALDDVIHRLKTESNIISFVDAS
CSVMIVNDLVYYPSDVDKINRIHILIQEIVHEVVVRKQLRSDIAFEPAENKLLRFYPYTDVTIFEGEGLR
LTTKNFYVDGEPFTEPLSTKYTVYIVNVNPLTQVYKYFSRFFKFVVTNNEIFIKTWVINILLLGAP————
PTVGRSLEKYYKN-
NSLKCNSCKHNGLVTEYDYEFCVFCESIFTIHVKTKKSSFHVSNKLIHLRNVLRRLLSRQCSSHIIDEIM
TDIERYNISSQDVDANFVSNFLKEKDKINYKLVFEIINHVRNDTLNLTTEKINEIVEIFKLLVFFTQENT
ESKTINYSFFLDKIFNVIGVTANLKPQTVKNYAKNNYNQLWEKFLRFLDGKCLANVDYGHEYVFGTYHSP
CSLEV——



MLDLFAFPNNVDVFPHEYSQERLEELNAADPFSLAVFPVHKHRWADAYVVRARGVYRLSAE——-
TALPEADPDFPRTYADAGGVKVSLECYSMLQCRGLRLADLGLAVKRGLVAAGNRLGIFSAPREATSVGRL
GNRDFRVPFRSLGLETQVRLLRHWLDGDVVVLTGGTGVGKTSQVPKLLLWFNYLFGGFDGYDFRPEFRER
KVALSLPRVELVRMNAGVLLRSLGFDDFDGSPVEMGYGNMDPALANSRPRRYGLVVATNKLVIGRLGQFS
AVVLDEVHEHDSIADIMIAVLRKNGRVRALTLMTATLEDDEPALRAFFPKAAFVHVEGGTLFGIKTLSVR
NKDKQRQYLALERRLISQTLRLRPLGSSVVVFLASVNQCLQYARFLEPLHPLAFYVVHGKVPNIGALLAE
IYASPKPAVVLSTPYLESSVTLRTAAYVYDSGRVYVAKPFGGEERFISRAMMMQRKGRVGRVSPGTYVAF
YDALLAPIKRIDYDFLHEYVIYFRHFGLALPDDLYVRPTDPGPLRRTVAYLAGFGIPDEQLYEIATTRFV
KLVEYLRVYAAGGPAELNEYERGERLDEPLAAALRALNLRLKVRTRTKTQTYAYAMRVLFGPYRGAEFSV
HRKFVKAYVYMIAPGVFVE-
MEQKIGYKFLEPDPKGVFYRPLHFQYESYSNFIRHRLHEILSVKRQLLSLKNNTEQVTLEITDIIVTPPK
YSPIIASLKGKGYDALVTFTVNIYKEVMTKDGIQQSKIISYEGNDSQLIKIPLLVGYGNKNAIDSMKYLS
PNIIGGHFINKQSIEKIGINLVEKITTWPKFKVVKPNVMSFSFSSVSPVDVVPIKYRHYKITMDISQLEC
NISSSKTFITVNIVLLIQYMVNADLEFVRANLTYDMPTEVSYLVNCLLESTKLITDCKQFSVHNYVESLI
QQEYAKQKSTLSLEEFRDDMMANFLPHMTSSNLMKGLYLLHLLRKFIFAQYFTSRYPDRDSMVCHRVMTY
GKYFEILAIEELENYINNIKMDLMNNIKNKSVYNVSTHILTTPGFNQAFSNLLAGKFKKTDGSFRTHTHY
SWIQNISIPRSIGYYPDQVRISKMFSIRNYHSSQYGYFCPSDIPDHGTQVGLISQLSVHTSITTITTKAY
LQLHDALVKHLYSYDKQDVSYYANGFVTIENCFVASLNPARVDEVVDDLKRRKRGYFGNLEFGVTLVRDR
MNEVRINIGSGRLVRPLLVVEDGELVMHREAERLEPLLDELTFSDLQARFPHVVEMVDLEQFHFSNVCES
VSKFDGLSPDQRRRLHYCDFPVEFRDGYVAATLTGINHNSGPRSILGCAQAKQAISCLSSDIRNKIDNGI
HLLFPERPVVLSKALETSKIANCFGHHVVIALMSYKGINQEDGIVIKREFVERGGLDIITAKKIQVEIPL
ENFNNQESVKSTAYSKLDCNGLVRINSFLEHGDSTAKNISSRNLEDTDNQISFDISEIYTEIYSSRVERV
QANFTDKVRVRALTIKERKPIMGDKFTSRTSQKGTVAYIEDEKDLPYDEDGISPDIIVNSTSIYSRKTIS
MLIEITILTAAYAAKPFNNRGQNRPVCFPSSNETDISTYLQFAKECYRSVRPDLSDPALEDLAYCERTLYE
PETDRTYSAKVLMGPIYYLRLRHLTLDKATVRCRGKKTKLIRQANEGRKKGGGIKVGEMERDCLIAHGAT
NTITEILRDSEEDQVDVYVCENCGDIATHRDSVYFCIRCSKLNLSPLVKVSTTHVSKVFLTQMNARGIQI
KLDFESNEPLYYDE-—-
MKPISGVRYSLYSQNEINSTNILIQYIKNEGDYGTTKDNRLGAMDGYICKTCNSTELECFGHWGKVRIYD
NVIIKPEYINEVVRLLKYICLRCGFLRSRDPYLDNLESLPYIQELSNKILSKKKSCWNTQCMQPYLKVMF
SKKKVCLVVKQEEIPNICVYQKLTSIHKRFWPLLGLHQNPANLFYKEYFPVPPLIIRPAISFWVDSIPKE
TNEITYMLNTIVKYCIQNAEEYTIQKAVIEYDNNKILVTNTSNINLSYITSGKNNMIRSYIVARRKDQTA
RSVLGPDSSLSVAEVGIPDYVRQTLTEKIFVNAFTIDRVRELFANKIKFYFNKSLRQLTSLKKNKFIKNK
IHLLPGDWVEIDLQEFSNIIFGRQPSLHRYNVISSSIRATAENTIKISPGIANSQNADFDGDEEWMIVEQ
NPKSVIEQSVLMFPTTLLKHDVSGLPVYGSIQDEILAAYILFQKDVSAAAVLNLLGRYGHEFPAD-
RARYSGREIFRFLIGYDITYPGILERGSISTENIDSNFIVAMKHSLSGLVSDYASNLEGVRFIDKMSYVL
KRFLTIYGFSVTFRNLADLDFVDELYRANTKLNAIKRAYAEYLDDVAAGTVIPLSEFAEAEALDGMLINL
TNHNVKAIDDYMKRVLRSDPDNNLLRMSCVGYKMNPTELMYILGTYGQQKVDGKHIETRVLGRVLPYYLP
DSRDPEGLGYILNSLIKGLTGPQYYFTMLIARSQSIDIVCETSRTGTLARKIIKKLEDVMVDGYGQIVYY
DYLVKYAANYTKTAGSVCKPVELLVPSESMTWYLEILDLWNKLKHGFIYNQGQKLARYLIFPFNFKVFVK
PTEKEPLPGDRLYGMIEEFVEDIRLNDFFLLTDVDYIKYAMLTHLNPSRVRITQETFDLVIARFREKLRY
SLGGGFPIGIIYAQVLSEKFTQQALSSFHTTEKSGGIKKLGFNEFNNLTSLSKNRTEIITLISEDKLEAV
KINFEFVCLGDLFPEISIRHDDDDLYRVSILNRLYVKRESLTVPVVESLVERFVSFSVLVKEWSMETRVL
DQYRVDIELLRFTQPVDFNRNKFMMMLPGAANKGKISKYKIPIEYSLEDHNVARPYRLTVELANLKELGI
FDLLDVNVPGTWNTYEIFGIEAVKSYLCESLLNTYGEGLDYLYPCCDLLSSIMCVNYEPESINKFKFGNI
STLKKATFGDNKAFINSALQNRTERIQDNSSCHFFSKVPRIGTGYFTYYFNLDKLKAVEQLEEEQEVKLK
SAREFLGPLSAMLDELVDYFESARFDARHNEVELILLNPPLSAVSVLHTIATVEESYVQYVL-
KAKDAKIRNRLSVKDVHGLDVKNYQLVERLDDANWERKAPVWEKSF—-
PATIKHSTEESHPFTDYRNYSGNIKLEFVNVRARAKHLIVDAKFKYFIGNGSQNYNSLLYALNDPAAKPG
VTLEFEIDSEGFSFAELRASLYTVCQALFLAPADSVFLVGPRPPVPTNMLKKYQLTLETADLYVTEKTDG
VTVLLRDKDIFCHFAHLGYFIRYRGRRKFAEPVLMGEMTRGSEKV—-



VHFIKLQTPALPDRLEEAFVEERLSDLGGITI-
AKRYHGPYATNGDLIAACATLLREYREGVILFYRHA——
APDWKLKKVNTVDQAVNVVYRYNEPIILGDRDTFVEFKRYSNAHGTPKEFKLVLSDGVNYLGNIYCLEFL
QSEHDTGLERVLVPVKFVGEFSTDDSLVRPRLEKTMLYLYSNYYGNQEAVILEHLEDQRVRLGELLTGDV
MAEAGKRARDALRLNPDGSYFSQNRTRGPLGILSNFVKTQTISLYCSKTFMDNNAKRKVLAVDFGNGADL
EKYFYAEAALIATDPDPAAIAEANSRYNKLNSGSKSKYYKFAYLQATIRSDAYLDEVRKTFYSGRFDVID
WQFAVHFSFHPLHYSTVMRNLAELAAPGAKVLITTMDGDYVASLAEERRFVIHRTQAEDNYLSIEKISDE
KALVFSPTTMKRPMEEYIVRRADLNRVFEEYGFRAIDYVTFYDVIARNRKFLGVSKLEARPSTSKFFALN
RDAVNFEGTDLEELLRRYVVYVFCKA-
MQRLAPISVSDPKAAAKSGGYVVSNILPNYFAVLASERQVSEDGSACWFCRQPLPARRIETLFSRFGYFC
SRICADSFAAGVKHIPLREDPKVSLLPLVCYRHPERVLAVINLRDTAGVYGGVLFAKNR-IDIELKSFI
>0rfvi
MNNSVVSLVGGDDAVRRASVFATDHRAPTVYMPQYITTQGVVDTTVTFEIRDKYISAMNNFVLSVDLPEI
KGVGKMCYVPYIAYKLIRHVAVNSAADTIWESGEELFDSCLDNERVMELSGFSRELNDLSTGSSPNDVIK
EAACVHAYIKTPFDADKTFSTLKLSDSKITVTITLNPIACVMVYDETFDAAKLAKEFPYSMELSFIGYMV
KNLCPRPAFIEMPRRRVEQINHTTAVITDVHACTSLSVYMKPVLSNRFISYPGFQQSEGDFVMAFVERLL
EDMVIVSNCYPEGFPDTAEIVEVPPGVVSIQDTDVFVRIDDVPVGMRVFLHTNILVFATRKNSVVYNMSK
KFSITGAYSRATSRIRFTTAIHSVNIGDASVPVGVWTCQRNVYNGDNRSPEARAKDLFVADPFLKGVDFK
NKIDVIARMDVRFGNEVLYSENSAVSRVFGEIL-
GKTPGVRTLQFNFTPTFFSPTALNSNVSRGKDKLAVRVTTAHMEAHNPLMYVPRQMVVVCNEVYRLSYDA
GIVAEKVTAIDNSHVFLLKRLGVPSSRRSEDPRFVEILTPFELSNYIERHPGCCLFETLRDEECSVVRVF
ADVDMDSVLEEEDFVAALEDLIVELAAFFDFASSCGTVPGEVKRMLANFSVTRSTAEHKTSFHLIFTETY
TTLDTLVAAKRPLLDLCRRSDNVLLRALDTAVYRHGATLRVVGTRKTPESSAVHMQSPDDDIKDYLFTFV
ELSDASVYFELERQHLSTCWETSYIPFDAMRRVCQAVNDIVNLRDITDNFLDTPLVIDYATRCALCKKPK
HKHAHHITMGNGLRLVKGGNAHSCKVKIILEGNRLFTAAQIIIASEVVKLTERNDYIVWLNNSWRFSAEE
SLITKLILDVRHSLPADYADMLCPRKRKVVETNIRDMLVDISETDTQYDKLPFTNGVLDLTGEFLTGDRA
KACVCTVSTGYAFSREEAAAASEAMRRLVVINDIQPTPENAENRALYERAMSSALCGATKTVIVFFYGDT
MTGKSTSKRLLMSALGGLFIETGQTVLTDVLDKGPNPFVANMHLRRAVFCSELACNNARKLRSDNFKKLT
EPCIVGRPCFSNKIHNRNHATFIIDTNYRPVFDRVDNALMRRVALVRFRTHFSAATRAAHNVEYSAVKEM
DESLDTKIQRNYFRYAFLRLLVQWFGKYHVPVSLAPTPDVPDFAFHCRVAELVVASNDTHRRMESLSKLG
YVLGGNVMPADFRQRLAAHFNVRVHGGDIDAFMKHKKVNVTEEYVEYVFIEDVENKMNSVIKLFAGHDES
VPGILPHQLATVDFLIRRVLDDNVSVLLFHIMGSGKTVIALLFAMVASRTKKVYILVPNVNVMNIFNYSM
VMVANLFNAPFVAENIFVYSTTSFYSLNCNDGVVNYNGLSKYENSVFVVDEAHNIFGNNTGELMMVIKNK
TRVPFLLLSASPITNTPLTLSSIISLMSEKDVDVGDIVVQGKKVFQILLNEHGVRVIREVLKGRISYYEM
PDTDMPEVLYHGRRFLDTRVVYCRMSRRQEDDYLTVRRLCNNEMFEKNMNNVSMAVLGPLNLVNNLDVLQ
AQDKDLYPNLRISNGVLYGNELTKLDISCKFKFFISKVAMRGKHFIYFSNSTYGSLVIRNVMLSNGYSEF
GGSQSNNPHTTDGRAKTFAIVTSKMKASLEELLEVYNSANNDGGELMFLFSSNIMSESYTLKEVRHIWFM
TIPDTFSQFNQILGRAVRKFSYADVAAPVNVYLMAAVYSDFDEDIVSLEDYSVEDINALPFDVKKLFYLK
FKAKETNRVYAILQELSDYSARPHPQLVDVVLGEIVRQFFARHCRVPAEDAALVAAVEVLGTEAAAEYIR
AIVDGHFFVTNKTFGKCLLFRHERDIVTVPFELEHDPFAWAINFRKEVSVVMELKCLNWFENRSDSRFLF
LKARRADNAVVYLRFVQHFYYVVRADAVADIAQPLTRLGPMSVVSIDEVARSAKIRQREIELCLVSERKL
APPEFMSDFLNVSWFFVAHDIDPDGCYRVDALRDLGSNCFHCDNPGCFAEKIPRFNVTRSGLFLDIECHF
EKKFPSVFKNAVSHISFCVVDKGAERFTLTNSDMLSDDEEARREIVCLDPDVKFDAEVTLCPEVTLLRVA
KRLLEMPLDFVVTFNGHNFDLRYLDSRLSLLTEHIFRLPDGTETVNFCVYERTKGGVSSTTFHINNNNGT
IYFDLYAFIQRTEKLDSYKLDAISKNAFHCTAVVDARPDVRFGDDADGNAAVFARVLSTGNYVTVDERVC
RVLHKRVDEGGFTVDLADSAARAPGDRVTLAFGKDDVSLADMYANYSLDVCLDMARYCLHDACLCLYLWS
HYGVETKIAAAASTYLLPQSVVFEYRASTCIKGPLMKLLLENRTVMVRADTKKFYEGGRVMVPKQKMHDK
HVLIFDYNSLYPNVCIYANLSPETLVGVVVSDNRLDAEVAAVDVRRMFPAPRYIAVPCEPRSPEVAEVAI
FDREAKGIIPMLLRSFLDARAKYKKLMKAAETVDREIYNSMQYTYKITANSVYGLMGFRNSALFSYASAK
SCTAIGRTMIAYLERTLDGASVCGTRLLAAPNPLLRDEIDAAVAGERTERVFRSVYGDTDSVFLEVGASD



TASRRVGRCLERVINEHVLFANFKVEFEAVYCNLIMQSKKKYTTIKFAVS—
DGGSERVSKGTSETRRDVAPFHKLMIRKYKDMLCRALAEEG-
SGNVGVEILRSLEDELTEFEARSMPLDFLLSRTHHKNFKSPDNPNVLVTRYNAANAEAIEIGERYFFAYV
CEEGPWRRRIANVKSYERVVDKTFKLDKNRIMYEVYFKRLCTEIVNLLDNKAMCLFFERMFGSKPVFTGM
FGVQVDDKLYAYLKKLAGGRPLCLFRDNGEFVEVFAGSAFRFVLPVGLFADLRVRTRGFPRDSAMRGVDT
LPSLYPQRIVVDEVARDQLAAGRAVYVTLHLACGFGKTLTACHLIATHGRRAVVCVPNRMLVQWRAAVAE
LRVPFAVSCDGAASLLRSGELDRAMVAIVVSRHFANDDFCRAVSRQFDVLVLDESHTYNLMNNTAVSRFL
TKYPPPMCFFLTATPRANRIYCNRVVNVSVVSRLTKVVRVVDAFFEPYTTPKIRTLERSLEPQNKYHVFT
EKILGEDHRNKLIVDTVAMAAGEARRVLVLTKLREHMVLHAALRERLGAETVFLGDAKNRKTPEVTRALR
DKDRFVLVSTVFSGTGLDLPNLDALAVAAAVLNRMVMEQMIGRVCRESHANTRTLFVFPSSVRAIRDTVS
AFAQRLVALAVDGLGFVRERAVQEVRFKRESLIEPFRMALVGGSGSGKTAYLLSLFRTLVRRFKHILLFT
PVYNAAYDGFVWPDHIHKVTTEELEYNLSAKRKIERHAQKKQK—-
FLIILDDMGDTQTRSPTLLGLMNYGRHINVSLVLLCQTYKHIPVNGRASITHLCCCNVSDSDVENVLRSM
SIRSKKRLIRAMAIMRSGTRRVLIIEDSQERICYDFADESVVKRLDGILLAQFSHMKTRLDIVDAMYTVA
PQLVVLVGRHQEIERVLYLSLYDSVDEASPIYFFAKQYIQ-
KDPEHVRRHILLTMRVRQLKGYLGSLLGLQDEIIVYSHKNNLEYSYVDNTIFNPFSPTQKKTLIRTDGIL
YNAYADACNFLVVWVARAADTSAPEFGSFEEPNDSILKFEERLIREFANLDLNMNVETKFNNIFRTNLRS
GLRATAQQSPDAEVGFDLLSKTDDFFVMTGTRFMLVDELNLSVWGPEGDLVISSDGKTLTVNDVGLFTKL
TESDVKMDRVKGDITYKVSLNTTITSKMKLDMETSFIFVETATNNILLSTDKRISIILAKSHVSVKVKNY
IPNIEKYFTFLIVAISVMFNNVKQSSDFTKVETVYWSRICQNTKTKNRKPVIVQSLDADMAKVSNNFFKS
ETREVFVNGNGVMFSCDPDGRYNSVGFLSIFHRLQRICIPCCFLRSQAHTDTFKSCVYDEEVDRSLNPYI
LNFGKVVTESKLSFLPIIFDKYFNEGLEADFEADNKRLRATAGYYVVHCCEGAIVRLRTVSEIVSYVNAS
GNVLISGDMVYFPMRLADTAATRILIQEIVHDVVIRKDAATDIH--
LASGRLASMFPHAARVVREENGLSLTTSGFFVDGKRFAPKLTSRFTAFVRNATVPNAVSRHFAKLFRHVV
TDADRFMKTWSVNCALLGVEPDS——ARAPALQEFYPP-
MNLRCGGCRRNGLVSDADYEFCLFCETVFPMGIRVKRSNFHVSNKLIHLRNVLRRLLSKQCSEEVIRDLR
AMMDRHQIRPEDVDANYVSSFLKDSEMINYKLVFEIINQVKNEKLDLSTEKINEVIEIFKQLVFFCQEIT
PTKTINYSFFLDKIFEVTGVTRNLRPQTVKNYAKNNSNQLWENFLAHMRARKRAAIEFGHEYVFSPAFAA
CSLDLENHLPDMLMFPNCVSVFPFEYSLEDVFRLPEERRFAMAVFPLSKHRWRGARLQRDERSVWLSVER
GRLGERNCS-
LSVARMVDDEGRAVTPEAYAFMRAAGARVAEADAGVLAGLVAGGNALRVFSARGKARSVGVLGNAPLPVP
LASLRPEVQRELFAAWIGRRPVVLTGGTGVGKTSQVPKLLMWFNYLFGGFERLDVR~-
EFAERPLVLSLPRVTLVRAHTATYLASLGFGSADGSPVSPRYGAIPDAERNTAPRTYGLVVATHRLTLTA
IRRYDTVVVDEIHEHDQMGDIVVAVARKLSNMRSLVLMTATLEDDRARLEEFLDRPAFVHIEGDTLFPIR
EVYVKNTQPLSKYAEAELQNVVQALGFVPEGKCGILFVATVAQCALFAETIEARHPLLVRVVHGKVPSVA
AVLEEVYAADRPAVLVSTPYLESSVTVRTATHVYDTGRVYVPEPFGGRETFVSKSMYTQRKGRVGRVAPG
TYVRFFDTLALPLKRIDSEFLHPYVLYARIFGLTLPDDLLVQPSDLALLRRTEEYVDGFGISLSRWTQLL
DRHYMHMVEYAKVYVRGGRAALDAFERTGVMTHEATEATIRAVDMLAVVLNVRKSKDYRAECKVLFGPFAG
KKFVVGRRPPGSHVLMVTDRVFIEEMEQALGYKFLLPDPKDVYYRPLHFQYESYANFIKHRLKDILTVRR
TLLTFKNGTESIVLEIDDVKISAPEFSPIVASIKGHSYEALVTFTVNIYRHVMTKDGLTVTKINSYEGTD
SHLVKLPLLIGYGNKNALDPSKFVVPNAIGGVFINKQSIEKLGINMIEKITTWPKFRAVKANSFTLSFSS
ISPVHVMPARYRHYKILLDVNQPDFVISSAKTFITVNVIVMVQFLADVTLEFVARNLCFDMPPEAAHLAT
ALVESAKTVPA—-
GADVAEYVNALIAAEHAKQKSTLSKEEFRYEMLSNFLPHMESANQLKGLYLLSLVRKMVFCVFFPNRYPD
RDSLVCHRVYTYGRYFEALAMDELETYIGNIRNDILANHKNRGTCTVNIHVLTTPGFNHAFAALLSGKFR
KSDGSFRTHPHYSWMQSISIPRSVGFYPEQVKISKMFKVRMYHPSQYGFFCASDVPERGPQVGLISQLSV
LASISNIRTADFVELTKRVCDYVRSYPARDISYFETGFVTVENALVASLNPAIVDAFVLDLRRRKRGFFG
NREIGVALVRDRMNEVRINFGAGRLIRPLLVVENGVLVMDAEAERLERDLSALTFSDVLREFPHVIEIVD
VEQFSFSNVCDSVQRFRTLPPEERALFDFCDFPAEFRDGYVASSLVGINHNSAPRAILGCAQAKQAISCL
SADLRNKVDNGIHLMFAERPIVVSKALETSKIANCFGHHVTIALMSFRGMNQEDGIILKRQFAERGGLDI



LTCKKYQVEIPLENFNNRERVRSAAYSKIDVNGVVRLNAFLEQGDAIARNVSSRTLDDADNQISFDIAER
YSDIYAARVERVQADLTDKVKVRALTVRERRAILGDKFTTRTSQKGTVAYVADETELPYDENGIAPDVII
NSTSIFSRKTLSMLMEVILTTAYGHKPFAEDGSNRPICFPSTNETDFETYIEFARRCYALSHPEADDPEF
EHRVFCERVLFDPETDEPFAARVFFGPLYYLRLRHLTLDKATVRCRGRKTKLIRQANEGRRRGGGIKIGE
MERDCMISHGAAFTVAEILRDSEEDAQEVLVCENCGDIAARLNGTHVCIRCSKMSLSPLTRMDSTHVSKV
FTTQMNARGIKIRVEFEKQDPCFYGTPKRMSVVARVSYSLYSQSEISATDVVISQLKNDEDLGTVKDPRL
GASDGSICRTCGLTEMECFGHWGKVRIYESYIVRPEYIPEVVRLLNHLCVRCGLLRSRDPYTADVAALSH
MRKMKDRMMSKKKACWNSKCLQPYQKIVFSKKKICFVNKVDEVPNALIYQKLTSIHRKFWPLLEVFQDPA
NLFYKEYMPVPPLLIRPAISFWIDNIPKETNELTYLLGMIVKYCSMNAEEQVIQRAVIEYDNIKIISSNS
SSINLSYIIAGKSNMLRSFVVARRKDQTARSVIGPDSALSVCEVGIPDYIRNTLTQKVFVNYLTSKRVRA
LFDRAVKFYFNKRLRQLTRIKEGKFIKDKIHLLPGDWVEIPMSEGTNVIFGRQPSLHRHNVISSTARASP
GYTIKIPPGIANSQNADFDGDEEWAVLEQNPKSVIEQSVLMYPVTIFKHDAHGAPVYGSIQDEIVAAYSL
FRQNLSLDEVLNLLGRYGRDFVPEGQKTFSGADVFRFMIGADINFKGVLENGRVVAPNVDSDLVVAMRAS
LAGLIADYATNVEGVRFVDMASYVYKRYLAIYGFGVTFRDLPDPSLVRRLHALNEKIEQIKDAYSRYLQD
VADGKLVPMAPADEADALDSLLSNLTNLNVREINEYMRETLERDPDNNLLKMARAGYKVNPTELMYLLGT
YGQQRVNGAVAETKIYGRVLPYAFPDSADPEARGYIINSLMNGLSGSQFYFAMLVARSQSTDIVCETSRT
GTLARKVIKKMEDTVVDGYGQIVSGSVLLKYAANYAKIPGSTTKPVELLFPHESMTWFLEISALWSKIRH
GFVRMHRQRLATKILAPFNFLVFVKPPSEAALSARDLYHMIQRVMNDVREKYFFSLANVDFMEYVFLTHL
NPSRVRITRATAELIFRKLYQKLNALLGGGTPVGIMSAQVLCEKFTQQALSSFHTTEKSGAAKKLGFNEF
SNLISMSRNHTEIVALTASSKLMPLKVNFEFVCLGELVPEIETRPSRPSVHRVDIVHRLRIKRAHLTEVL
VDTIIERFVSFNVLVKEWGSDMTV-
EGDRVTYTLLRFVEPEQLNFHKFMLVLPGAANKGKVSRFKIPIETTYDDFDAARKYRMNIELMSLKELGI
FDLEDVNVPGMWNTFDIFGIEAARGHLCESMLDTYGTGFDYLFPSCDLLASLLCSGYEPESVNKFKFWNA
SALKKATFGDGRALLNAALHNRTDAVADNSSCHFFSKTPCVGTGYYKYFVNVEMFREIQRVAARKMEEIE
EAEEFDASLDCMLAALAAKAASVPEDEVHHEVELVLVDPPLSTLAATLRLASETESFILFTVAKEEG-
KLRARVPMSRVVGLDVKNVQLVNAIDSIVWERKALVEETALQECLLRHSTERRHLFVDYKKYLSAIRVEL
VNVRVRSKEVVVDFKFKYFLGSGAQAKSSLLHALNHPKVRPSPTLEFEVVAEAVDEAAVLTELRAVAKAL
FMAPTDAVFLLPAEMPVRTLMLQKQEIALDLDGLFAVSKTDGVAVRVDENGVFCAFSHLAYTIRYPLARE
VQGRYLWCEAVRVGERVWSMFVLVVEEPAGDDRVAAAGAVEALRGVCARVEFKKRVDGPFSATSELVEHI
KSALQTEPEGVVLFYARGEKSKDLKVKRDNTVDQTTNVMFRYSEPIVFGEGSTFLEFKRYSNDRGFPKEY
RIFLREDVVYHNNIYCIEFTKTHLEVGLRSVVVPVKFIGEFSQEGYLLRPRLAKTECYFRNSFYGNQHSV
VLEHTRDQLLSVGDVFDESRMAAVGQTANDAFRLNPDTPYFTNRRTRGPLGVLSNYVKTLMISLYCSKTF
LNNAERRKVLAVDFGNGADLEKYFFGEIAMVATDPDARAIERAMERYNRLNAGLKSRYYKFNYIQETIRS
ETYVESIRQVMYFGRFNIVDWQMAIHYSFHPRHFATVMRNLRELTAPGCKVLITTMDGDFLSTLSEKTSF
VINRNQESENFMSIERVADDQVMVYAPSTMAQPMTEYIVRRADIVKLFADNGFDLVDHANFETVIRRSRR
FVGVSRLETRPSTKNFFELNRNALTMDSTDVAALLKIYVLYVFSKRKRIALSRVDISAPRSACAPAACRI
EYVLPKYFNTVSAERLLRAADGTCWFCRQRVSALAVETLDGGVGEFCSRLCRDSFAGSIRHVALREEPKI
ELLPLEMYADPDRVRALINTRATEGVYGRCYLEADGTVRMALKSLI

>Squvi
MNNTVISLMHTDDAAHRANIFSVDCRKPTLYMPQYVTMAGVTDPVISFEVRDQYINAMNNIVLCLELPEI
KGVGRLGYVPYVGYKMIRHVSIVSVHGTIWECGEELFESVRSDPVALELSGYSRELNDINIGLTANDTIK
EAASIYVHIKTPFDVEKTFSSLKLADAKVTVTVTFNPIVDVIVYDGTFDIDAFVRDFSYVAEMSFVGYMV
RTINNKPSFIEIARKTVSQINQSTAVVTDVHAATSLSVYVKPYYGNRFIAYPGYAQSESDYVSAFVERLV
EDLVIVSADYPTGFPDTAQIVEVPAGVVQVQDAEVFVKIDNVPCGMQVYLHTNILVFGTRKNSFVYNLSK
KFSITGVYSSSTNRVIVMNVSHTVNITDASIPVSFWTCQKNVYHGDNRSDASRERDMFVNDPFLKGIDFK
NKTDVIARLEVRFGNDVLYSESSPVSRVYNELLTGSRGAVRSLRFNFTPTFFRPTTISSNPSRGKDKLSV
RAIYGTMDPNNPIAHVPKQLVVVCNDLYQVTHETGVRATKVVAVDNKHIFVLKRLGVPSSRQREDSRFVE
VFTCEELERFIANNPKCTLFETLRDEEYSVVRVFVDVDLDTPMDGPDFLAAIEDLILELSAFVGFAAECG
AQAEEVVRMRSNFSLTQSTDADRTSFHLIFPDAYTTMETLIAMKRPMLEFARSSDNPLIKAIDTAVYRHK
ATMRVVGTRKTPDDERVHRQPPHEDISDYLFTYVDLHENSCYFCLRREDLPDMWDPGYMAFDAMRRVTQV



LNEIVNLGEITDNFATTPLVIDYVAPCALCRKRSHKHPHQLSLGNGLRIFKAGNPHSCKVKVIIEGNRLF
TIAQRIVEANVIHFTERGDYIVWMRGAWRFNTEEPSITKLVLGMRDSLPGEYGDLLCPRKRKVVESNIRD
MLVDPVDTDTHADKLPFSNGVMDLTGTFHTGDAAKEFLCTVSTGYRLPEQAAPESSPALEELEIIDDIQP
TPENAENRALYERTLSSCLCGTTKPCLVFFFGETATGKSTTKRLLISALGGLYIETGQSILTEIMDKGPN
PFVANMHLKRAVFCSELACSGAKKIRADNIKKLTEPCIVGRPCFSNRINNRNHATIVIDTNYKPVFDRVD
NALMRRVALVRFRTHFASNDGAAKNEAYDDVKPLDESLDRKIQRNYFRFAFLHLLVRWYQRHHVPLRLEA
TPDVPDFAFQRRVGSLLIPSGSAHVPMPELAKLGYVLDGAVLPAHFQQRLANHFNARAYGHDMESFVRHK
KFSSNEEYLEYIFIEDVASKMNVIRDLFREHVDSIPNILPHQLATLDFLVRSVLEKNHSVLIFHIMGSGK
TIVALLFALVASRFRKVYILVPNINIMKIFSYSMDVAINLFSADYVAENIFLHSTTSFYSLNYNDNIINY
NGLSRYNDAIFIIDEAHNIFGNNTGELMTVIKNKNRVPFLLLSGSPITNTPITLSNIIGLMSDEEINFSD
ITIVQGKKVFQILLNEHGVDVLRRILRGRISYYEMPQTDLPEIVYHGRRFLDTRVIYCHMSKLQERDYINV
RKMCNNEMFEKNMTNVSLAVLGPLNLINNLDILQDQDKELYPNLKISNGVLYGDELVSLNISSKFKFFIN
RISLTGKHFIYFSNSTYGGLVIKYIMLSNGYSEYNGSQGTNPKMVAGHPKTFAIVTSKLKASLEDLLAVY
NSPNDDGSRIMFLFSSNIMSESYTLKEVRHIWFMTIPDTFSQYNQILGRSIRKFSYADVSKPVNVYLLAS
IYSDFEDEITSLDDYSLDEINVLPFDIKKLLYLKFKTKETTRIYNILQDISDYSMPPHPYIVDVVLGEIT
RQFFYHHSRVKVDDPRLTEAINVLNSEATRKYIDSIADGHFFVSNRVFDKALLYRYGDEIITVPFRISYE
PYVWAVNFRKELSAIMDVKCVNWFESRGERKYLYLKARTREGAAVYFRFNRYFYYVVSEATLASLAPPAA
ELGRMSIIDIDEVSRDANLRPREEDLWLVEPHRRSIVGYMTDFLDVTWFFIANEIDPCGCYAVDSLEEVR
AGCFHCEDPKCFAARIPRFDVQRTYLFMDIECHFEKKFPSVFTNPVSHVSCCTVDRGAERFTLLNEEMLS
EDAEARRGCRARSAEADLSREVVLCSEVVMLQITRLLIESAFDFVVTFNGHNFDLRYVANRLELLTESVF
RLPDHSETVKLCIYERNLGGVANTTYHVNNNNGTIFFDLYAYIQKSEKLDSYKLDSISKNAFHCRARVEA
VGDCVFGDDAPSRVRAFAEVLSTGNYITIADGVYKVLEKRVADGRFELRVRFGAAA——
GETHELSFGKDDVDLAAMYRDYDLDVALEMARYCVHDASLCKYLWHFYGMETKTDAAAATYLLPHCLAFE
YRASTLIKGPLLRMMLEQRKVFVRNARKKLYEGGKVFAPRKKMFENNVAVFDYNSLYPNVCIFGNLSPET
LVGVMVSGNRLEAEINAQELRRRYRPPRFLCIECEPRSHDVNEVAVFDREAEGVIPMLLRSFLDRRAEYK
KLMKSASGIERGIYDSMQYTCKIVANSVYGLMGFRNSALYSYASAKSCTTIGRRMITYLDSVMDGAAVCG
GEVLAAPNPFFDDSAAVAIDVDPSVAMLRTVYGDTDSVFVEMSTKDVATQRVARELERVINQRVLFANFR
VEFEAVYSRLIMQSKKKYTTMKFAAG-
SVAPERVSKGTSETRRDVSRFHKEMIKSYKTRLTDMLSEGGSSQAVCVSVLQSLEQDMREFERRALPLEF
LLSRTHHCNFKSPDNPNMLVMRYNSENPEVIEIGERYFFAYFCDAAPWQRRLENVKSHERIVDRGFRLGA
DRIFYEVYFKRLATEVVNLLDHRELSQFFTRLFGTRPLFYDMSYTEIDDKLFSELRNLVGEQQLNLFTQK
GELTEVFQGSSFRFLVPVGFFAASRYPPRGFRRPANMPDAESVPELYPQRRVVEEVAAKRKREGRPPYVT
LHLACGFGKTVTACHLIAKHRLRAVVCVPNKMITIQWRAAVEATGASHLVSVDGVSSLLRELRTVTPSVLV
VVSRHFGNEEFCRLVDERYDVLVVDESHTHNLMNNTAMARFLAFHPPRVCYFLTATPRVNRVYCNDVINV
TKLSTLRKTLRVSNAYFEPFSTPRVRAIVRMLDPQNKYHIYTEKALVEDPRNAEIVRTVDFAAGAINRVL
VIAKLRSHMLIYNALVERFGEDVVALGDAQNRKTPERVRDIRGRARFIFVSTLYSGTGLDIPSLDSLVVC
VGVMNAMQAEQLLGRVCRDTDHANRTVFVFPTAIREIRSVVGLFAQRLVALATQKLGFERDAPVQEKRFC
RKSLLRPFRIAMVGGSGSGKTAYLLSLLGTLVDGYRHVLLFTPVANPAYDGYIWPDHIQKVTTEELEYAL
ATKSKIERFSAPGRKGEFLITILDDMGDMQTRSRTLLGLMNYGRHINTSLILLCQTYKHVPVNGRASVTHF
CCCNVSDSDVENMMRSMSIRSKKQLMRAMGITIRAAQRRVLIIEDSEQRICYDSADEDVLARLDSVLIRQF
SHMKRQLHILTSMYVVNPQLVLFVGRGQEIQRALYLTPYGELDENSPLFYFMSRHINVTQPEVLRRHILV
TLRMHQLKGYLCHLLGLDDDIIIYSHKNNLEYSYVDNTIFNPFAHTQKKTLIKTDGFLYNTYVDACDFLV
IWVARARDTVVPEFGSFEEVDPNILKFEARLLEEFPHLDLNMTIETKFNNIFRTNLRTGLREIVKRTQEL
EAGHGLLSRTDEFFIMTGNRFVINDEMNLSVWDADGSLALSSDGVTITVNNVNLFTRLVSDDPQMERIKG
DITYKVLLETPITSKIKLDIETSFIFVETATNNILLSADKRISIILAKHHISVKVKNYIPNIEKYFTFLV
TAINRMFNSVQKSSDFTKVETVYWSRICQNTKQKHRKPVIVSSTEEGMVRVSENFYRSDEREVFVNKNGY
MFSCDPNGKYMHLGFLSIFHRLQGICIPCCFLRDQSHNETFASCVHNRDVDRSINPYVLNFGKVVTESKI
SFLPIIFDTFLNEGMQADFETDNKRLRSTTGYHVVRCCAGGITRLRTTADIIRYVNEDKNILIVGDMVYY
PMNAAEMGRVRILIQEIVHEVIVRKKANRDIEFPLSGGQLRSYFPYAREPIKSDSGLTLTTDNFLIDGVP
FTQDLSTRFVTFTRNASTSGAIAKYFAPLFKYVVVESERFVKTWVINTMMLGLSADSDPREVRALERYYP



SRMNLRCNGCRHNGVVSDDNYEFCVFCDAVFQRCTRVKKSNFHVSNKLIHLRNVLRRLLSRQCSGEIIEE
LRSLMDRNQLSTDDVDANFVSSFLKANERINYKLVFEIINQVKNEKFDLSTEKINEVIEIFKHLVFFCQE
NTPSKTINYSFFLDKIFATITNVTRNLRPQTVKNYAKNNSNQLWENFLAHMRSRKRTAVDYGHEYVFRDEF
TACSLELMEKLPDMYLFPNGVSVFTHEYSHSEFDTMSARDRFSLAVFPLTKHRWRGAYATLHEGVFRVSA
EAERARASARAPVESGTFFDGQNR-
ISFECYSFLRCAHTSLAAMDEHVLRGLMQGGNRMRIFSRRGPRASVGVLGNKPFPVGLASMLPEIQREIF
SAWTSRRPIVLTGDTGVGKTSQVPKMLLWFNYLFGGFSALDVT—
DFEDRPLVLSLPRVALVRMHGAALLESLGFGELGGSPVSLRFGSMPEEEVNRDPRPYGLVLSTHKLTLAR
LFGFGTVILDEVHEHDQLGDILIAVARKHHRLHSLMLMTATLDDDRERLEEFL-
SPAFVHIPGGTRFPITEVYVRNSREERRYAEEELRNIADALRHRPPGACGILFVASVSQCESYKQYLERR
LRVAFYITHGKVKDVDRVLAEVYANSGPSVIVSTPYLESSVTVRTATHVYDTGRVFVPAPFGGKQMIISR
SMRTQRRGRVGRVRPGVYVYFYDAAMAQIRRIDSEFLHNYVLYFRQFGLELPGDLLVRPGDLSKLEAVEA
YIDSFGIAAARWEAILNKYYLRMVEYARVYARGGRAALDVFEREGVLGAEALEAILSLDLRARVIGVRHR
NGYVHTCEVLFGPYAGTLFMLHRRPMRGTVRMISSDSFVEAMDQRLGYKFLGPDPKGVFYRPLHFQYESY
TNFILYRLKEILSVRRTLLSFKNDTERIILEIDDIRVTAPEYSPITIASIKGKSYDALVTFTVNIYREVMS
KTGTTTTKISSYEGNDSHLIKIPLLIAYGNKNPLDPAKFVVPNVIGGVFINKQSIEKIGINLVEKITTWP
KFRVVKPNSFTFSFSSVSPANVLPTKYRHYKISLDIAQLSCVISSAKTFITVNVVLLIQYLANLSFDFIR
NSLTYDMPAEAAYLVNAIVDSAPAAYAKNDADTYSYVHELIEAEHAKQRSTMTLDEFHYDLMHNFLPHMD
SPNQLKGLYLLSLLRKFIFCIFHTSRYPDRDSMACHRVLTYGSYFETLANDELENYISNIRTDIMNNHKN
RGTCAVNIHVLTTPGFNHAFSGLLSGKFKKTDGSYRTHPHYSWMQNISIPRSVGYYPDQVKISKMFSVRK
YHPSQYAYFCPSDVPERGPQVGLVSQLSVLTAITNIRVTDYVELNRRICEYVRSYPRDDISYFETGFVTV
ENALTASLNPAIVDEFVRDFRRRKRGFFGNLEVGITLVRDHMNEVRINIGGGRLIRPFLVVEDGELVMDV
VNADLEASIDSMTFSDIQREFPHVMEMVDVEQFTFSNVCESARRFRTLPPEERRRYDLCDFPTEFRDGYV
ASSLVGINHNSGPRAILGCAQAKQAISCLSSDIRNKIDNGIHLVYPERPIVISKALETSKIANCFGHHVM
TALMSYRGINQEDGIIIKRQFVERGGLDIITAKKHQVEIPLENFNNKERVKSTAYSKLDSNGLVRLNAFL
ESGDATARNISSRTLEDVDNQISFDISERYTDMYKSRVERVQVDLTDKVKVRVLTMKERRPVLGDKFTSR
TSQKGTVAYIADESEMPYTEDGTRPDVIINSTSIFSRKTLSMLVEVILTSAYAAKPYNNQGENRPVCFPS
SNETGLDVYLDFARKCHGHEHPEASEEEIEDRVYCERTLFDPETDEPYEAKVFFGPLYYLRLRHLTQDKA
TVRCRGKKTKLIRQANEGRKRGGGIKFGEMERDCITAHGAANTITEILKDSEEDAQDVYVCENCGDIATQ
TGSTRTCLRCAKLNLSPLTKIDTTHVSKVFLTQINARGVKVKMEFEHRNPVFYKAMDPMAVIARVSYSLY
TQNEINATDVLINHVKNDDDIGTVKDSRLGAIDGALCRTCGRTELECFGHWGKVRLYETHVVKPEYIGEV
TRIMNHICARCGLLRSREPYVEDLGSMSHLRRLKDRVFSKKKSCWNSKCMQPYQKIAFSKKKVCFVNKSD
EVPNALLYQKLTGIHRRFWPLLEIHQDPANLFFKGFFPVPPVIIRPAISFWIDSVPKETNELTYLLGMIV
KYCNMNAEEHVIQKAVIEYDDIRIISNNTTSINLSYITSGKNNMIRSYVVARRKDQTARSVIGPDTSLTI
NEVGVPDYVRNTLTEKVFVNAFSAREVRELFRNEIKFYFNKRLGQLTRIRPGKFIKNKIHMLPGDWVEVA
VRERSSIIFGRQPSLHRYNVIASSIRATPGETIKIPPGIANSQNADFDGDEEWLVLEQNPKSVIEQSILM
YPTTIFKHDVHGAPVYGAIQDEIVAAFTLFHTGLTADAVLNILGKYGRDFVPDGRATYTGRDIYRYLIGE
RVNFPGVLRDGEIISENVDSNYVVAMRHSLAGLISDFTSNVEGVDFINRSSYVFKRFLQIYGFGVTFRDL
PNSEFTDRLHALNEKIELIKEAYRRYLDDVRDGKVLPMSAAEEADAVDTMLSNLTNLNVREIEEYMRQEL
RVRPNNNLLRMAKAGYKVNPTELMYILGTYGQQRVDGDPAETRVLGRVLPYYLPDSRDPEGRGYIINSLT
QGLTGSQYYFAMLVARSQSTDIVCETSRTGTLARKIIKKMEDVVVDGYGQIVYNNVLLKYAANYTKIAGS
VCKPVELIFPDESMTWYLEISALWEKIRHGFVYAQRQKLARKTLAPFNFLVFVEPPESEALSPKELYGII
KNVMDDVRDKYFFGIANVDFMEYVFLTHLNPSRIRLSRATVVRVFEKLYEKLNFTLGGGTPIGVISAQVL
SEKFTQQALSSFHTTEKSGAVKKLGFNEFNNLANLSKNRAEIITLISEDKLRTVKVNFEFVCLGELRPEI
AVHD-
RGDHYEVTIVNRLYIKRAELTELVVEHMIERFVSFSVLVREWGMETSILDEHTVQYSVLRFVEPAALNMN
QFMMVLPGAANKGKISKFKIPIEFRHDDFDRTRKHKITVELTNLKELGVFDLENVNVPGVWNTFDVFGIE
AARGYLCEALLSTYGEGFDYLYQPCDLLSTLLCSSYEPESVNKFKFWSVSALKRATFGDNKALLNAALHN
RTEPVNDNSSCHFFSKVPRVGTGYYRYFVNLDLLRKLAQMAERKVEELVTAEDFPEPLSEFLGELARAAA
EVAAVDVHHELELVFIRPPLAALGAIVGLATEQTSYVLFTVSSRDGVKLRVKLPMSRVHGLDAKNVQLVD



AVDDIIWEKKTLVSQRELAGCLLRHSTEERHIFVDFKKFGSSIKLELVNIRISARNIVTDFKFKYFLGSG
TQAKSSLLHALNHPKSRPNATLEFEVLRADATAEQLAEELTTVARAIFMAHPDNVFLVPVRDPIRTHMLK
KQNISLELQGLYATSKTDGVAVRVDASGVYCFFNHLGYVIRYPALREVEEPVLFGEAVRAEDRRWHVHLI
KLVAPTLESRLEEEFVERRMEGLCDRVVFRKRFMGPFASVSELTDMLTEELPKQEEGVVLFYASG——
EADMKIKKDNTVDQAVNVTFRYSEPVIFGDKATFVEYKRFSDERGFPREHRIVIGDSVAYLNNVYCLSFA
GTHDTVGLSRVVLPVKFVAEFSHDGTLLRPRVDKTMRYLYSGYYGNQHSVVVDHLRDQALSVGDVFVGEK
LAEAGRNANDEFRLNPDTSYFVKNRTRGPLGILSNYVKTLLISLYCSKTFLDNANRRKVLAIDFGNGADL
EKYFYGEVALVATDPDARAIERGCERYNRLNSGIKSRYYKFDYVQETIRSDTFVSSIRKVFYFGRFDIVD
WQFAIHYSFHPRHYATVMRNLSELTASGCKVLITTMDGDFLSSITSTRSFVINRAQESENFISFERIDDE
QVLVYNPSTMAKPMAEYIVKKEALVRVFGEYGFVLIDHVDFATVVRRGRAFVGVARMETRQSTRNFFDLN
RVALAMRDTDVEELLQYYVVYVFSKRKRVVLSDVVISAPRNVYRPREEALACVLPRYYRSVASARVVAAP
ADVCWFCAQAVLPLVVETMNGGLGAFCSRICRDSFAGMVRSVALREEPKITLLPMVCYSDPAEVRAVVNL
RDREGVYGSCFLDEARSVHISLRSLV

>Vacvi
MNNTIISLIGGDDSIKRSNVFAVDSQIPTLYMPQYISLSGVMTNIASFEIRDQYITALNHLVLSLELPEV
KGMGRFGYVPYVGYKCINHVSISSCNGVIWEEGEELYNNCINNTIALKHSGYSSELNDISIGLTPNDTIK
EPSTVYVYIKTPFDVEDTFSSLKLSDSKITVTVTFNPVSDIVIRDSSFDFETFNKEFVYVPELSFIGYMV
KNVQIKPSFIEKPRRVIGQINQPTATVTEVHAATSLSVYTKPYYGNKFISYPGYSQDEKDYIDAYVSRLL
DDLVIVSDGPPTGYPESAEIVEVPEGIVSIQDADVYVKIDNVPDNMSVYLHTNLLMFGTRKNSFIYNISK
KFSITGTYSDATKRTIFAHISHSINIIDTSIPVSLWTSQRNVYNGDNRSAESKAKDLFINDPFIKGIDFK
NKTDIISRLEVRFGNDVLYSENGPISRIYNELLTKSNNGTRTLTFNFTPIFFRPTTITANVSRGKDKLSY
RVVYSTMDVNHPIYYVQKQLVVVCNDLYKVSYDQGVSITKIMGIGNDVIFVLKTIGVPSARQNEDPRFVE
AFKCDELERYIENNPECTLFESLRDEEYSIVRIFMDVDLDACLDEIDYLTAIQDFIIEVSNCVAFAFECG
ATHENVIKMRSNFSLTKSTNRDKTSFHIIFLDTYTTMDTLIAMKRTLLELSRSSENPLTRSIDTAVYRRK
TTLRVVGTRKNPNCDTIHMQPPHDNIEDYLFTYVDMNNNSYYFSLQREDVPDLWEPGFISFDAIKRVSKI
FNSIINFNDLDNNFTTVPLVIDYVTPCALCKKRSHKHPHQLSLENGIRIYKTGNPHSCKVKIVLDGNKLF
NIAQRILDTNSVLLTERGDHIVWINNSWKFNSEEPLITKLILSIRHQLPKEYSELLCPRKRKTVEANIRD
MLVDSVETDTYPDKLPFKNGVLDLDGMFYSGDDAKKYTCTVSTGFKFDDTKV——
ESPEMEELMIINDIQPTDENKKNRELYEKTLSSCLCGATKGCLTFFFGETATGKSTTKRLLKSAIGDLFV
ETGQTILTDVLDKGPNPFIANMHLKRSVFCSELACSGSKKIRSDNIKKLTEPCVIGRPCFSNKINNRNHA
TIIIDTNYKPVFDRIDNALMRRIAVVRFRTHFSPSGRAENNDAYDKVKLLDEGLDGKIQNNRYRFAFLYL
LVKWYRKYHVPMKLYPTPEIPDFAFYLKIGTLLVSSSVKHIPMTDLSKKGYILDNVVLPLTFQQKISKYF
NSRLFGHDIESFIRHKKFNVSDEYLQYIFIEDISSPMNTIIDLFDNHVDSIPTILPHQLATLDYLVRTII
DENRSVLLFHIMGSGKTIIALLFALVASRFKKVYILVPNINILKIFNYNMGVAMNLFNDEFIAENIFIHS
TTSFYSLNYNDNVINYNGLSRYNNSIFIVDEAHNIFGNNTGELMTVIKNKNKIPFLLLSGSPITNTPNTL
GHIIDLMSEETIDFGEIISRGKKVIQTLLNERGVNVLKDLLKGRISYYEMPDKDLPTIRYHGRKFLDTRV
VYCHMSKLQERDYMITRQLCYHEMFDKNMYNVSMAVLGQLNLMNNLDTLQEQDKELYPNLKINNGVLYGE
ELVTLNISSKFKYFINRITLNGKHFIYFSNSTYGGLVIKYIMLSNGYSEYNGSQGTNPHMINGKPKTFAI
VTSKMKSSLEDLLDVYNSPNDDGSQLMFLFSSNIMSESYTLKEVRHIWFMTIPDTFSQYNQILGRSIRKF
SYADISEPVNVYLLAAVYSDFNDEVTSLNDYTQDEINVLPFDIKKLLYLKFKTKETNRIYSILQEMSEYS
LPPHPSIVKVLLGELVRQFFYNNSRIKYNDSKLLKMVTVIKNEDARNYIDDIVNGHFFVSNKVFDKSLLY
KYENDIITVPFRLSYEPFVWGVNFRKEYNVVMDVRCINWFESHGENRFLYLKSRCRNGETVFIRFPHYFY
YVVTDEIYQSLSPPPARLGKMRTIDIDEISYNLDIRKCVADMWLIEPKKRSIQNTMDEFLNISWFYISNG
ISPDGCYSLDQLTKINNGCYHCDDPRCFAKKIPRFDIPRSYLFLDIECHFDKKFPSVFINPISHTSYCYI
DLGKRLFTLINEEMLTEEQEADRGCRIQSLEMDYERELVLCSEIVLLRIAKQLLELTFDYVVTFNGHNFD
LRYITNRLELLTEKIFRSPDKKEAVHLCIYERNQGGMANTTFHVNNNNGTIFFDLYSFIQKSEKLDSYKL
DSISKNAFSCMGKVNRGYRMTFGDDAKGKAAAFAKVLTTGNYVTVDEDIIKVIRKDIWENGFKVVLLC-
PTLP-
NDTYKLSFGKDDVDLAQMYKDYNLNIALDMARYCIHDACLCQYLWEYYGVETKTDAGASTYVLPQSMVFE
YRASTVIKGPLLKLLLETKTILVRSETKKPYEGGKVFAPKQKMFSNNVLIFDYNSLYPNVCIFGNLSPET



LVGVVVSTNRLEEEINNQLLLQKYPPPRYITVHCEPRLPNISEIAIFDRSIEGTIPRLLRTFLAERARYK
KMLKQATSTEKAIYDSMQYTYKIVANSVYGLMGFRNSALYSYASAKSCTSIGRRMILYLESVLNGAELSN
GMLFANLNPFYMDNPIVKTSLPIDYRFFRSVYGDTDSVFTEIDSQDVDSIEIAKELERLINNRVLFNNFK
IEFEAVYKNLIMQSKKKYTTMKYSASSSKSPERINKGTSETRRDVSKFHKNMIKTYKTRLSEMLSEGRNS
NQVCIDILRSLETDLREFDSRSSPLEFMLSRMHHSNYKSADNPNMLVTEYNKNNPETIELGERYYFAYIC
PANPWTKKLVNIKTYETIIDRSFKLGSDRIFYEVYFKRLTSEIVNLLDNKVLCSFFERMFGSKPTFYE-
MLLKMEYNLYAELKKMTCGQPLSLFNEDGDFVEVEPGSSFKFLIPKGFYASPSVSLVFLTTTDNITSINN
APKLYPQRKVVSEVNMRKMESKRPLYITLHLACGFGKTITTCYLMATHGRKTVICVPNKMLIQWKTQVEA
VGLEHKISIDGVSSLLKELKTQSPDVLIVVSRHLTNDAFCKYINKHYDLFILDESHTYNLMNNTAVTRFL
AYYPPMMCYFLTATPRANRIYCNSIINIAKLSDLKKTIYAVDSFFEPYSTDNIRHMVKRLDPSNKYHIYT
EKLLSVDPRNQLILNTLEFKSGTINRILVITKLREHMVFYKRLLDLFGPEVVFIGDAQNRRTPDMVKSIK
ELNRFIFVSTLYSGTGLDIPSLDSLFICSAVINNMQIEQLLGRVCRETELLDRTVYVFPTSIKEIKYMIG
NFMQRIISLSVDKLGFKQESRFQEKQFSRENLLKPFRMVLTGGSGSGKTIYLLSLFSTLVKKYKHIFLFT
PVYNPDYDGYIWPNHINFVSSESLEYNLITKSNIEKCIAAQNHKKFLLIFDDVGDKLSKCNTLIEFLNFG
RHLNTSIILLCQTYRHVPILGRANITHFCSFNISISDAENMLRSMPVKKRKDILNMLNMIQRNNRLAIII
EDSELRICTDTADKDVIEQLNDILVNQYSHMKKNLAILESMYIVSPQLVLQVGKGQEVERALYLTPYDYI
DEKSPIYYFLRSHLNIQQPEIVKRHILLTLRMTQLKGYLGNLLDIKDDIITYSHKNNLEYSYVDNTIFNP
FVYTQKKTLLKNDSFLYNVYPGACDFLVIWVARACDTSIPEFGSYEDVDNNIIKFETMLMEVFPQLDLDI
TVESKFNNIFRTNLKTGLKKIIQRVQDLDINYKLLSRYDEHFIMTGNHFILNDELNLSIWDLDGTLALSS
DGDTVMINNVKLFTDLVSDDTQMERIKGDITYKVHLATPINSRIKLDIETSFIFIETATNNILLSSDKKI
SITLAKNHISIKVKNHIPNIEKYFTFLVIAINAMFNSVQKSADFTKVETVYWSRICQNTKNKNRKPIIIN
YLDPGMKKISNNFYKSDEKEVFINDNGIMFTCDPLGKYNKVGFLNIFHDMRKYCIPCCFLHDQSHRSTFS
SCVHQIDVEKKVSPYILNFGKVVTESKMSFLPIIFDAFLNDGMTANMEQDNKRLKETSGYHIVRCCAGDI
VRLRTTSDIIQFVNEDKNILIVNDMVYFPMNASDIGKIHILIQEIVHEVMVKKKESSDIDFPPNYKLLKD
LFPKTITPIQSDAGMVLTTDGFYIDGKLFNEDLSSKYVTFTKNVIASDAVAKYFSPLFKYVISEADRFIK
TWMINIMIMN-——-
VDPNNIIPLEKYYPSRMNLRCSGCRHNGIVSEQGYEYCIFCESVFQKCTKVKKSNFHVSNKLIHLRNVLR
RLLSHQCSGEIISELLDIMEKNQISTDDVDANFVSSFLKANERINYKLVFEIINQVKDEKLNLSTEKINE
VVEIFKHLVFFCQENTPSKTINYSFFLDKIFDITSVTKNLKPQTVKNYTKNNSNQLWENFLAHMRSKKRY
TVDYGHEYVFVDEFSTCSLEVEKNLPDIFFFPNCVNVFSYKYSQDEFSNMSKTERFSLAVFPVIKHRWHN
AHVVKHKGIYKVSTERGKVSPPSLGPINTKQYIYSEHT-
ISFECYSFLKCINTEINSFDEYILRGLLEAGNSLQIFSNSGRTDTIGVLGNYPFKIPLASLTPKAQREIF
SAWISHRPVVLTGGTGVGKTSQVPKLLLWFNYLFGGFSTLDIT—-
NFHERPVILSLPRIALVRLHSNTILKSLGFKVLDGSPISLRYGSIPEELINKQPKKYGIVFSTHKLSLTK
LFSYGTLIIDEVHEHDQIGDIIIAVARKHTKIDSMFLMTATLEDDRERLKVFLPNPAFIHIPGDTLFKIS
EVFIHNKNSSRAYIEEEKRNLVTAIQYTPPGSSGIVFVASVAQCHEYKSYLEKRLPYDMYIIHGKVLDID
EILEKVYSSPNVSIIISTPYLESSVTIRNVTHIYDMGKVFVPAPFGGSQEFISKSMRDQRKGRVGRVNPG
TYVYFYDLYMKSIQRIDSEFLHNYILYANKFNLTLPEDLFIIPTNLDILWRTKEYIDSFDISTETWNKLL
SNYYMKMIEYAKLYVLSPIAELDNFERTGELTSIVREAILSLNLRIKILNFKHKDDYIHFCKILFGVYNG
TNATIYHRPLTGYMNMISDTIFVPDMDQRLGYKFLVPDPKGVFYRPLHFQYVSYSNFILHRLHEILTVKR
PLLSFKNNTERIMIEISNVKVTPPDYSPIIASIKGKSYDALATFTVNIFKEVMTKEGISITKISSYEGKD
SHLIKIPLLIGYGNKNPLDTAKYLVPNVIGGVFINKQSVEKVGINLVEKITTWPKFRVVKPNSFTFSFSS
VSPPNVLPTRYRHYKISLDISQLELNISSTKTFITVNIVLLSQYLSRVSLEFIRRSLSYDMPPEVVYLVN
AIIDSAKRITESTDFNIDTYINDLVEAEHIKQKSQLTINEFKYEMLHNFLPHMYTPDQLKGFYMISLLRK
FLYCIYHTSRYPDRDSMVCHRILTYGKYFETLAHDELENYIGNIRNDIMNNHKNRGTYAVNIHVLTTPGL
NHAFSSLLSGKFKKSDGSYRTHPHYSWMQNISIPRSVGFYPDQVKISKMFSVRKYHPSQYLYFCSSDVPE
RGPQVGLVSQLSVLSSITNILTSEYLDLEKKICEYIRSYYKDDISYFETGFITIENALVASLNPNMICDF
VTDFRRRKRGFFGNLEVGITLVRDHMNEIRINIGAGRLVRPFLVVDNGELMMDVC-
PELESRLDDMTFSDIQKEFPHVIEMVDIEQFTFSNVCESVQKFRMMSKDERKQYDLCDFPAEFRDGYVAS
SLVGINHNSGPRAILGCAQAKQAISCLSSDIRNKIDNGIHLMYPERPIVISKALETSKIANCFGQHVTIA



LMSYKGINQEDGIIIKKQFIQRGGLDIVTAKKHQVEIPLENFNNKERDRSNAYSKLESNGLVRLNAFLES
GDAMARNISSRTLEDRDNQISFDVSEKYTDMYKSRVERVQVELTDKVKVRVLTMKERRPILGDKFTTRTS
QKGTVAYVADETELPYDENGITPDVIINSTSIFSRKTISMLIEVILTAAYSAKPYNNKGENRPVCFPSSN
ETSIDTYMQFAKQCYEHSNPKLSDEELSDKIFCEKILYDPETDKPYASKVFFGPIYYLRLRHLTQDKATV
RCRGKKTKLIRQANEGRKRGGGIKFGEMERDCLIAHGAANTITEVLKDSEEDYQDVYVCENCGDIAAQIK
GINTCLRCSKLNLSPLTKIDTTHVSKVFLTQMNARGVKVKLDFERRPPSFYKPLDKMAVISKVTYSLYDQ
KEINATDIIISHVKNDDDIGTVKDGRLGAMDGALCKTCGKTELECFGHWGKVSIYKTHIVKPEFISEIIR
LLNHICIHCGLLRSREPYSDDINELSHLRRLKDKILSKKKSCWNSECMQPYQKITFSKKKVCFVNKLDDV
PNSLIYQKLISIHEKFWPLLEIHQYPANLFYTDYFPIPPLIIRPAISFWIDSIPKETNELTYLLGMIVKN
CNLNADEQVIQKAVIEYDDIKIISNNTSSINLSYITSGKNNMIRSYIVARRKDQTARSVIGPSTSITVNE
VGMPAYIRNTLTEKIFVNAFTVDKVKQLLSNQVKFYFNKRLNQLTRIRQGKFIKNKIHLLPGDWVEVAVQ
EYTSIIFGRQPSLHRYNVIASSIRATEGDTIKISPGIANSQNADFDGDEEWMILEQNPKAVIEQSILMYP
TTLLKHDIHGAPVYGSIQDEIVAAYSLFRQDLCLDEVLNILGKYGREFDPKGKCKFSGKDIYTYLIGEKI
NYPGLLKDGEIIANDVDSNFVVAMRHSLAGLLSDHKSNVEGINFIIKSSYVFKRYLSIYGFGVTFKDLPN
STFTNKLEAINEKIELIKEAYAKYLNDVRDGKIVPLSKALEADYVESMLSNLTNLNIREIEEHMRQTLID
DPDNNLLKMAKAGYKVNPTELMYILGTYGQQRIDGEPAETRVLGRVLPYYLPDSKDPEGRGYILNSLTKG
LTGSQYYFSMLVARSQSTDIVCETSRTGTLARKIIKKMEDMVVDGYGQVVIGNTLIKYAANYTKILGSVC
KPVDLIYPDESMTWYLEISALWNKIKQGFVYSQKQKLAKKTLAPFNFLVFVKPTEDNAIKVKDLYDMIHN
VIDDVREKYFFTVSNIDFMEYIFLTHLNPSRIRITKETAITIFEKFYEKLNYTLGGGTPIGIISAQVLSE
KFTQQALSSFHTTEKSGAVKKLGFNEFNNLTNLSKNKTEIITLVSDDKLQSVKINFEFVCLGELNPDITL
RK-
ETDRYVVDIVNRLYIKRAEITELVVEYMIERFISFSVIVKEWGMETFIEDEDNIRFTVLNFVEPEELNLS
KFMMVLPGAANKGKISKFKIPIDYTYDDFNQTKKNKMTVELMNLKELGSFDLENVNVPGVWNTYDIFGIE
AAREYLCEAMLNTYGEGFDYLYQPCDLLASLLCASYEPESVNKFKFGAASTLKRATFGDNKALLNAALHK
KSEPINDNSSCHFFSKVPNIGTGYYKYFIDLGLLRKLSKISSQKIKEMEE-
EDFSSTIATYIDALAKNASELTAYEINNELELVFIKPPLITLTNVVNISTIQESFIRFTVTNKEGVKIRT
KIPLSKVHGLDVKNVQLVDAIDNIVWEKKSLVTENRLHKCLLRLSTEERHIFLDYKKYGSSIRLELVNIQ
AKTKNFTIDFKLKYFLGSGAQSKSSLLHAINHPKSRPNTSLEIEFTRETVPYDELIKELTTLSRHIFMAS
PENVILSPINAPIKTFMLPKQDIGLDLENLYAVTKTDGIIIRVTSNGLYCYFTHLGYIIRYPVKRIIDSE
VVFGEAVKKN———
WTVYLIKLIEPAINDRLEEKYVESKLVDICDRIVFKKKYEGPFTTTSEVVDMLSTYLPKQPEGVILFYSK
GPKSNDFKIKKENTIDQTANVVFRYSEPIIFGESSIFVEYKKFSNDKGFPKEYKIVLYNGVNYLNNIYCL
EYINTHNEVGIKSVVVPIKFIAEFLVNGEILKPRIDKTMKYINSDYYGNQHNIIVEHLRDQSIKIGDIFN
EDKLSDVGHQANDKFRLNPEVSYFTNKRTRGPLGILSNYVKTLLISMYCSKTFLDDSNKRKVLAIDFGNG
ADLEKYFYGEIALVATDPDADAIARGNERYNKLNSGIKTKYYKFDYIQETIRSDTFVSSVREVFYFGKFN
ITDWQFAIHYSFHPRHYATVMNNLSELTASGGKVLITTMDGDKLSKLTDKKTFITHKNPSSENYMSVEKI
ADDRIVVYNPSTMSTPMTEYIIKKNDIVRVFNEYGFVLVDNVDFATITIERSKKFIGASTMEDRPSTRNFF
ELNRGAIKCEGLDVEDLLSYYVVYVFSKRKRVSLPDVVISAPKAVFKPKEEALACILPKYYKSMADVSIT
NSVIDKCWFCNQDLVPISIETFKGGVGYFCSKICRDSLASMVKSVALREEPKISLLPLVFYEDKEKVINT
INLRDKDGVYGSCYFKENSIIDISLRSLL

>Yabdi
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KGIGKFGYVPYVGYKAIQHISVSSNNGILWETGEDLFISCRDNDTALKHSGFSHELNDVSTGLSPNDTIK
ESTTVYIYIKTPFDEEKTFSSLKLSDSKIVVSVTFNSVSDIIIRDSTFNYETFVKEFVYVSELSFIGYMV
KNIQTKQSYIEKPRRILGQLNQSTAVISEVYAVTSLSVYVKPFYGNKFISYPGYLQSERDYICAFVERLL
EDMVIVSHSLPKFFPDSAEIIEVPPGIVTIQDAEVFVKIDNVPCDMKVYFHTNILVFGTRKNSFVYNISK
KFSITGSYSDSTKRIMFSHISHSINITDVSIPVSLWTCQRNVYNGDNRSECSKSKDLFINDPFIKGIDFK
NKTDIISRMEVRFGNDVLYSETGPISNIYNDLLNNCVGGTRTLKFNFTPTFFKPTTIVANPSRGKDKLSY
RVVFSSFDPNNPIYYVSKQLVLVCNDLYKITHDNGVNVSKITGINNEHVFVLKSIGVPSSRQSEDPRFVD
IFTCEELESYIEKNPTCTLFETLRDEEYSVVRVFFDVDLDAVLDEIDYIAALEDFILEITNFVSFSVECG



ANQNTVLKMRSNFSLTKSSNKNKTSFHMIFPDTYTTINTLIAMKKPLLEFLRSSENPLIRSIDPAVYRRK
ATLRIVGTRKISNNDSTHKQPPHDNISDYLFTYVKFHNNSCYFSLKREDLPSLWEPNYIPFEAIKKVSKI
INDIINLKDLDNNFTTIPLVIDYVMPCALCKKKSHKHHHQLSLGNGIKIYKAGNPHSCKVKAILEGNKLF
TISQLIMDANVIRLTERGDHIVWIKNSWKFNNEEPVITKLVLNMKDQLPSEYTDILCPRKRKVIENNLKD
MLVDTVETDTYPHILPFKNGVLDISGKFYHGEESKKFICTASTDFNFEMDKL~-
NDSIEMKELEIIDDIQPTCENLKNRELYERTLSSCLCGSTKQCITFFFGETATGKSTTKRLLQSAIGDLF
IETGQTILTDLMDKGPNPFISNMHLKRSVFCSELACSGSKKIRADNVKKLTEPCIVGRSCFSNKINNRNH
ASITIDTNYKPIFDRVDCALMRRVSLVKFRTHFSPSSAAKSNSAYDDVKPLDENLDMKIQKKYYRFAFLN
MLVKWYQKYHVPMRLFPTPDVPDFAFQLKVSSIIVASSSTHLSISKLSKIGYVINDLILPSNFQQKLAGH
FNIKIHGHDIESFIRHKKFNVSEEYLEYIFIEDITSKMNLIVDLFNGHINNIPNILPHQLATLDYLVRSI
IDENKSVLLFHIMGSGKTIIALLFALVASRFKKVYILVPNINILKIFNYSMDVAVNLFNSEYVLENIFIH
STTSFYSLNYNDNVINYNGLSRYNNAIFIIDEAHNIFGNNTGELMTVIKNKNKIPFLLLSGSPITNTPIT
LSNIISLMSDENINFGDIIIQGKKVFQILLNENGVKVLKSILKGRISYYEMPSTDLPKIHYHGKKFLDTK
VVYCHMSKLQEKDYNNVRKLCNNEMFEKNMNNVSLAVLGQLNFINNLDILQEQDKELYPNLKISNGILYG
DELTTLNISSKFKYFIGKISLTGKQFIYFSNSTYGGLIIKYIMLSNGYSEYNGSQGTNPKIINGKPKTFA
IVTSKMKSSLEDLLNVYNSQNEDGSQIMFLFSSNIMSESYTLKEVRNIWFMTIPDTFSQYNQILGRSIRK
FSYLDINKPVNVYLLATVYSDFNDDITSLEDYSLDEINTLPFDIKKLLYLKFKTKETNRIYSILQSISDY
RMPPHPYIVEIVLGEIVRQFFYHHSRISFNSKELINAIQVLPNDLAKKYINEIVNGHFFVSNKIFDKSLL
YKHNDDIVTVPFKLSHEPFVWGVNFRKEYNVIMDVKCINWFESKGDNRYLFLKARNKELETFFIRFPYYF
YYALTDDVYKSLTPPASVIGKMTNIDISEISYVVSERKKDVDMWLIEPKKRITIANIMNDFLNITWFYILN
KICPDGCYSMDKLEKINDNCYHCDEPQLFLNAISKFDVLRSYLFLDIECHFEKKFPSVFTNPVSHVSCCY
INLGKEKFTLINKDMLSEDSKAELGYEINSTEMDYSKEFVFCSEITLLKISKKLLELSFDFVVTFNGHNF
DLRYISNRLELLTGKIFKSPDKKETVHMCIYERNLGGVSNTTYHVNNNNGTIFFDLYSFIQKSEKLDSYK
LDSISKNAFSCNAKIFVENSYTFGNDVKGKSLLFSKVLSTGNYITINDEVYKILKKETYDDEFTVTIKCN
KNLDIDNVYCLSFGKDDVNLSDMYANYNLQISLEMGKYCIHDACLCKYLWDYYGVEKKTDAGASTYILPQ
SMVFEYRASTLIKGPLLSLLLETKTILTRTEKKKPYEGGKVFAPKQKMFINNVLIFDYNSLYPNVCIFGN
LSPETLVGVFVSNNKLEAEINKQELIKKYPPPRYISINCEPRSPDVSEIAVFDRDIEGTIPKLLKKFLAE
RARYKKLLKESSSTEKAIYDSMQYTYKIVANSVYGLMGFRNSVLYSYASAKTCTAIGRMMIVYLNSVLNG
SSVSFKKFFAEPNPFFEDTSTTDIDVNEKYNFFRSVYGDTDSVFLEMNTQDVDSIKIAKELEKIINQKVL
FCNFRIEFEAVYKNLIMQSKKKYTTLKYSSNSGKSPERVNKGTSETRRDVSRFHKEMIKTYKTRILNMLS
DGSTSIQVCVDVLKSLENDLKEFELKSAPLEFLLSRTHHCNYKSHDNPNMLVNEYNKNNPETIEIGERYF
FAYICPAEPWQKKLINIKTYEKIIDRGFKLKQTRIFYEVYFKRIATEVVNLLDNKVLSSFFERMFGSKPI
FYSMSCTEIDYKLYTELKKIAG-
NSLFLFNENGDFTEVVLNSSFKFLVPIGFFSSIDIPLKKYKNNNNIEHSKILPNLYPQKHVVSEVSMEKK
KHKRPTYITLHLACGFGKTITSCYLLSLHKKKAVICLPNKMLIQWKRATIESINMDHIVSVDGVSNLLKEM
VKKTADILIIVSRHLLNEEFCKKIYLNYDIFILDESHMYNLMNNSAVTKFLTYYPPKVCYFLTATPRVNR
IYCNDIINVSNSLELKKYIKIVEFFFETYSSDTIKQMVKKLNNYNKYHMYTEKILAEDPRNELILDTIYF
NKMLINRLIIVTKLRKHMMFYDRLSEKFGLDVVYLGDAKNKNISDIVKKIKSIDRFIFISTTYSGTGLDV
PTLDSLVICSAVMNSMQIEQILGRICRSSVSKTRTVIVFPTSIKEIKHMVGFFTQKIITLAIEKLNFKKI
EKFKEKHFSRKSLLKPFRLALVGGSGSGKTAYLLSLFNTLVEQYRHIFLFTPVYNSEYDSYIWPDHVNRV
STEELDYALITKQKIEKYVKRGNKNAFLLILDDMGDKQIKSSCLLDFLNHGRHLNTSIILLCQTYKHVPV
NGRTSITHFCCCNVSDSDIENMLRSMSITSKKDLLKCVSLLRSHKRRVIIIEDSEQRVCYDTADDNVIQN
VNSILLKQFSHMKKKLSILSTMYIISPQLVIYVGKGQEIKRALYLTPYGVLDDKSSIYYFLKTHLNIHNP
EIHKRHILLTLKIHQVKGYLLNLLNINDDIIIYSHKNNLEFSYVDNTIFNPFTNTQRKTLIRSDGFLYNI
YPGACDFLVIWVANSKDTSMIEFGSYEEVDNNILKFENHLLEVFSSLDLEMTIESKFNNIFRTNLKTGLK
TIIKKINKLDTSYKILYKSDEYFIITGNHFILTDELNLSVWDSDNCLAFSSDGDTIVINNVKLFTELVSD
STQMERIKGDVTYKVFLSTPITSRIKLDIETSFIFVETATNNILLSADKKISIILAKNHISIKVKNYIPN
TEKYFTFLVVAINSMFNSVQKSSDFTKVETVYWSRICQNTNNKNRKPVIVSSLDEDMKKISNSFYKSEKL
EVFINTNGVMFSCDPMGKYNSIGFLSIFYKLQKMCIPCCFLKDQSHTDTFSSCVHNKDVSNDISPYILNF
GKVVTTSKISFLPIIFDTFLNEGLKISFEQDNKRLKETTGYHVVKSCNGEIIRLRTTSDIIDFVNKESTI



LIADDITYFPMNYISIGKVYILIQEIVHEVVVKKNINKDILTPPNINILKELFPKTTLTIRSDSGMELTT
DGFLIDGVKFDKELSSKFVTFTKNVTTSDFISKYFSPLFKYAITESERFIKTWIINIMLFG—-—
TDIESSVIIPLEKYYPHKMNLKCSGCSHNGIVSENGYEFCIFCDAVFQKCSKIKRSNFHVSNKLIHLRNV
LRRLLSNQCSGEIISEILLLMKKNQISTDDVDANFVSSFLKAHEKINYKLVFEIINHVKDEKLNLTTEKI
NEVVEIFKHLVFFCQENTPSKTINYSFFLDKIFDITFVTKNLKPQTVKNYTKNNSNQLWENFLDHMKNKK
RASIDFGHDYVFNNEFVSCSLEVDNHLPEIFYFPNCVDIFSHQYSQIEFNKMEKTTKFSLAVFPIIKHRW
KKSFIVIDNGIFKLNLEENNNKIKKNIPIDQKIYTVGN-
LKITFECYSYLMCKIKDINLFNEYILRGLIEGGNALKIFSKKGVNSSIGIFGNSSFKIPLTSLKPLSQQK
IFNAWLSNKPVILTGGTGVGKTSQVPKLLLWFNYLFGGFKNLNIN—-
NFHERQIVLSLPRVTLVKLHSKTLLSSIGFKQINDSPISLKFGSMPDNLINTNPKPYGLVFSTHKLTLSK
LFDYGTIIIDEVHEHDQIGDIIISVLNKNNMFNSLFLMTATLEDDRERINDFFTNPLFIHIPGGTLYNIS
EIYIKNTSLNKEYIEEEKKNILNAIKYTPLKFSGIVFVSSVSQCEEYKKYLSQKLPYDFYIIHGKVLNID
DMLKNIYSSKNVSIIISTPYLESSVTIYNVTHIYDTGRVYIPAPFGGKEMFISKSMMEQRKGRVGRVRPG
LYIYFYDVCLKPIKKIDFEFLHNYVLYAKYYNLTLPNDLFIIPNNLDNIKKTEEYIDSFNIPISKWMYIL
SNYYLRILEYAKIYIKGGISKLDLFERENIINNVVVDSIKSLNMRAKVLSFKKKNNYVLTCEIMFGVYLG
KKFNLYRKPLTGFILMITECNFIPYMDQIIGYKFLAPDPKGVFYRPLHFQYVSYSNFINHRLQEILSVKR
TLLSFKNDTEKIMIEIDNIKVTPPEYSPIIASIKGKSYDALVTFTVNIYKEVMTKDGTTITKISSYEGND
SHLIKIPLLIGYGNKNPLDTAKYVVPNVIGGVFINKQSVEKIGINLVEKITTWPKFRVIKPNAFTFSFSS
VSPSYVLPTKYRHYKIIMDISQLDCSISSTKTFITVNIILLVQYLSRVSLDFIKKSLSYDMPSEITYLVN
SLIESTKELIKDSDFNLDNYINDLVLSEYTKQKSQLQYEEFKYEMINNFLPHMDSPNQLKGFYIILLLRK
FIYCIYFTSRYPDRDSMVCHRVLTYGKYFEILAHDELENYIGNIKTDIINNHKNRGTYSVNIHVLTTPGF
NHAFSGLLSGKFKKTDGSYRTHPHYSWMQNISIPRSVGYYPDQVKISKMFSVRKYHPSQYAYFCPSDVPE
RGPQVGLVSQLSVLTSITNICTNEYLELEKKIYSYIKSFNYEDISYFETGYITLENSLVASLNPEKVYDF
VNDFRRKKRGYFGNLEIGITLVQDHMNEIRINIGGGRLIRPFLVIDNGELVMDTVIKDLEEKIEDFTFSD
ILKEFPHVVEMVDIEQFTFSNVCESVQKFKSLSKAERVKYHLCDFPSEFRDGYVASSLVGINHNSGPRATI
LGCAQAKQAISCLSSDIRNKIDNGIHLIYPERPIVLSKALETSKIANCFGQHVITALMSYKGINQEDGII
IKKQFVERGGLDITITAKKHQVEIPLENFNNKERVKSTAYSKLDSNGLVKLNAFLENGDATIARNISSKTLE
DNDNQISFDISERYTDMYKSRVERVQVDLTDKVKVRVLTMKERRPILGDKFTSRTSQKGTVAFIADETDL
PYDDEGIKPDITIINSTSIFSRKTLSMLVEVILTAAYASKPYNNNEQNRPICFPSSNETSIDTYLDFAKQC
YECVYPNLDKDEIDNKVFCEKILYDPETDVPYKSKVFMGPIYYLRLRHLTQDKATVRCRGKKTKLIRQAN
EGRRRGGGIKFGEMERDCLIAHGAANTITEVLKDSEEDYQEVYVCENCGDITSSVKGNKICIRCSKQNLS
TLTKVDTTHVSKVFITQMNARGVKVKMEFEKRDPMFYKPLESMAVISKVTYSLYNQEEINATDVLINHVK
NDDDIGTVKDGRLGAMDGALCKTCEKTELQCFGHWGKVRLYETHIVKPEYIGEVVRILNHICIRCGFLRS
REPYMEDVTKLSHLKRLKDRILSKKKSCWNSKCMQPYQKITFSKKKVCFINKSDEVPNALIYQKITSIYK
RFWPLLEIYQNPENLFYKNFFPVPPLIIRPAISFWIDSIPKETNELTYLLGMIVKYCNMNAEEQVIQKAV
TEYDDIKIISNNTTSINLSYITSGKNNMIRSYIVARRKDQTARSVIGPDTSLTINEVGVPEYIRNTLTEK
IFVNPFTSKYVKKLFNNEIKFYFNKRLNQLTRIKPGKFIKNKIHMLPGDWVEVSLRENSSIIFGRQPSLH
RYNVIASTVKYTEGDTIKIPPGIANSQNADFDGDEEWMILEQNPKAIIEQSILMYPTTLLKHDIHGAPVY
GSIQDEIVAAYSLFKENLTLNEVMNILGKYGLNFNANGKKLFSGKDIYSYLINDNVNYPNVLNNGNIIAS
DVSSDFVVAMRHSLAGLISDYKSNVEGVNFIIKSSYVFKRFLEIYGFGVTFRDLPNSDFTNKLEAINEKI
ELIKDAYTKYLNDIEKNKILPLSKSTEMDAVETMLSNLTNLNIKEIEEYMQKTLQENPHNNLLKMAKSGY
KVNPTELMYILGTYGQQRIDGEPAETKVLGRVLPYYFPNSKDPEGRGYILNSLTQGLTGSQYYFSMLVAR
SQSTDIVCETSRTGTLARKIIKKMEDMVVDGYGQVVYGNILLKYSANYTKILASICKPVELIFPHESMTW
FLEISALWEKIKKGFIYSQRQKIIKKTLAPFNFLVFIEEDKNNSIGAKKLYDMIQNVLEDVKEKYFFTIT
NIDFIEYVFLTHLNPTRVKISTNTAINIFKKFYEKLNYSLGGGTPIGIISAQVLSEKFTQQALSSFHTTE
KSGAVKKLGFNEFNNLTNLSKNKTEIITLISDDKLQNVKINFEFVCLGELNPIINLGK-
DKDVFIIDIVNRVYIKRAELTELVVEYMIERFISFSVLVKEWGLETNIHDEYNIKYTISKFVEPEELNLN
KFMMVLLGAVNKGKISKFKIPIDYVYEDFNKTKKYKMTVELMNLKELGTFDLEDVNVTGIWNTYDIFGIE
SARGYLCEALLNTYGEGFDYLYQPCDLLSSLICMSYEPESVNKFKFGSATALKKATFGDNKALLNAALHK
KSEHVNDNSSCHFFSKVPKIGTGYYRYFVNLELLKKLSKIAKQKVEMLTEVEDFLKSLLDYIKKLICVFK



TIPTEDVNNEVELIFIQPPLITLGNLLNISSVQESFIMFTVNKGKKVKIRTKVPLSKVHGLDIKNIQLVD
SVDNIIWEKKTLVYEDVINDCLIRHSTEEKHVFLDYKKYISSIKLELVNIQTRIKHIQVDFKLKYFLGSG
AQAKSSLLHVLNHPKSKPTPSLEFEIVTIKIDENELLNEMYTLFRSIFMNLPENVFLVPFKNPLKTYMLK
KQDIGLHLENLYATTKTDGITVKIKQNEIYCHFSHINYCIKYLANRTIENEILYGEALKKG—-
KWSTIYLIKLMKPKLENRIKEDFVDENLKEISEKIIFKKKYEGPFSSHSEIIDLLTFYLPVQKEGVILFYI
EGKNSNDYKIKNDNTTDHMINVVYRYSEPVIFGDSNTFIEFKKFSDEKGFPKDFKIILTESIKYLNNIYC
LEFSNVYEDVGIKKVVVPVKFISEFSSKGCLLKPRIDKTMKYMYSDYYGNQYNIVMDHIMDQNIKIEDIF
NEEKLSDIGKNADDKYRLNPEVSYFTNKRTRGPLGILSNYIKTLLISLYCSKTFLDNSNKKKVLAIDFGN
GADLEKYFYGEISLVATDPDSKAIERCNERYTKLNSGIKSKYYKFNYIQETIRSSSYVSSVREVFFFGKF
DIIDWQFAIHYSFHKKHYSTIMKNLTELTASGGKVLITTMDGDKLYNLKDKKTFIIHKSPSSENYMSVEK
INSEQILVYNPSSMSKPMEEYIVKKLDIVRIFSEYGFELIDNVNFDTVINRSKKFICVSKMEERQSTKNF
FELNREALKFDVLDVEELLSYYVVYVFSKRKKVSLPNIVISSPKSVVKPRDEEISCILPKYYKSVADVTL
LNANTDYCWFCYQNLIPYFVETLKGGVGAFCSNICRDSFSSMIRTVAIREEPKITLLPLVFYKDPEKVVN
ITNLKNKEGVYGSCFYKENDSIQISLRSLL

>Amsmo

MKRTFI-—
PFSKIDSDRPNIYITETKNGKYNIPQYVSSPCTFQDYAVASITDIKLEGCNNFGLNITLPEIKGIGGVRF
ONYFIPKLIEECIIETIDNEIIRTGLELMDFIQKKKEYSRFVGNNSDLCKFKYGKCADDIIFPSKEVYFP
LMFIFDNVNPRTCFRLPETKLQIKIKFRPFADILLPDVKYKKNSLISDVDLQPYIKFTGYNTCGSPFKHR
YIEELTYSTHKSNKKNYYSPEFLSITNLLWYSKSFRGNMFISYPDYPETEENFIKTYVDKLLKDLLIISD
DKSKGFSDKCKFKKIDPDKIVFDNNNCEINIMNVPEGFDLYYHTNILSFSRRNNPNDYNISKKFSISGTY
IPNEDKILIHEVKHTINISDVSIPLSIWNANENTSTGDLRSIKSKKSDIYVNDPFVFGLDFLSKLGIISR
SITSSSNESIIESYFQSDNLFTPTSEYSNPAIFLHRFNLHNIFIEPSRLIADAAKNFRCVNLSIDWKEFP
EVDPRSLFNKELQICQTIVKKISYDNNIITVHILE-
SDEYIYLQKSLNVTKEKIDNDKTSKDLVKCRSILKYKDSNQPISEYHEFILDDTDYFKLFFDIDC————
KTEYEIDDVKKYIKEFKKFISELYIFNHNIDNIKKIFNNIYYTLSDNPHKLSLHIFFNQILVSPTSFIQL
KKYIINLRSKINNILINNIDLAPFRRNTQLRFIYSKKN-
DSEYFHEHDYNEDLKKYIITYKNFNEPHIIIKADNLTLD-
VYPPHFIRNSKEITISDDSQLFKKKHSAEDEIIDINLIFNT-
PDCKICGKSLHKNNRIIKFTEQIILFKSGNPRNCNTLKYYPTLSGYELANFIRDLNIIKKIDSDAYVYWK
NGKWAIVDNPYIFQGISNMILEKYRNNQDDYIIKKFFGEAKNRISANLMNTDIICFNPYIIQFNNGVYDL
ESKFYTGENAKKYIRLNYIKIDYKDIEMDEEIKFENNYNLLKLFNLIPKSNPKRIVFETNLSSVLHYCHK
SVITILYGPTSGGKSTIKYLLRQLLFDMFLEPPIEFYQNYIPNSPNSWLGKVEDKLVSFASEGDVNRNEV
FLNKNIKQYTEQYILGRDLNKSKCVHKNTLTQFIDLNPKPMFSSVDPALVKRIAVIEINETQFNEKLDTV
NITSDNIVIADSTFDDKILNNEFTLPLFYILKKWSKKYHKDVKLLYTPDFDKQN

MNKILDDLRNIPNNIAQILPHQLATLDFLYQKCINNANSVLLFHKMGSGKTIISLLFSILICNIKKVIIV
LPSYSILEMWKQNLYRSLILLNKEYNLQNIEFTTRTDIMLIGK—-
TDIINEKLKNYNDYIMIIDEAHNFFGNMTGSVLSTLRKNTNIIYVLLTGSPITNTVSTIKDIVELLTRET
FDENKYIIGGNRVFEKSINNEGIAFLNKNLKGLISYYDEERKDVPEVKYRGKKIFLCPLTLCPMSKLHEE
NYYEVARNTKNDMFVKLLMSVSLVALGSISNYENFSQFMETDKKIFDNFYISNGKFSGSELVTLNISSKL
KTFRDTIKERGKRFVYFANSTIGSAIIRSVMLANGISEYGKEIVNNFTCVCIKDKRFVIITSKNSNYINN
ILSIFNEDNDDGNNIMFLFGSKIISEAYTLKNVKDIWFLTVPETKSELDQCVARAVRSFSYKDTNTKVII
RIIASTTNTLSNDVSKTIEQYKDVISTLSYDFRKQLYSELKFEKSKVADNIFKNLTISSDTIESDVLECF
VLEKIRRYCYYNTRFKFTTEYIIKNID-
IKYDKIKEYINNAIESSFVIENDIFGNCYLTYFKNDIVTVPIVLEYNNHLLSVRL——————
INIKIYNWYIIKPSSLEQFIVCKCKDEEIIYILFDIYEYFLCDYELSESNTKLKKNIDDYKIITNEVIQY
NYTEKITNNDLVLFTPYKIKIYSYNIFINQYRWFYVLNNIEPSGSYRINDMQKIKTTSYYCKNPKLFSNY
VIDKHIPASRVSIDIECQHFGEFPTANKFPISHI-
CWYMDKTNPKITLINYEIIKNVEKKKFIYEVNKLNTNKVYITIYCTEKYMLHFVLYTLRQDFDYVLTYNG



HNFDFTYIQDRRKINKKGLLDNVYSTNEIKISKF———-—
SYNQDTTYEIDSTNGIIFLDLYNYIKKTYSSNSYKLSEITKERFNIFCKIYNNNEITELNANKNKISIFY
DVIRTANYCFINNNPYIKNKTEIIDDIESIKNSHNKKFTIDNYATVMLSKDDVDIGDAYVNFTKEKSDNI
AYYCTHDTVLCNCIFKYDMIHDKIIAFSNEYLLPQCMAFKYKSSNNISGLLLKTLYSNKTMIYPGNVEEK
FEGGYVIEPKQKYIDSLTAVFDFNSEYPSIIIEANLSPEKVVKVILFDDEEAANKVEKYLKDNYKYPDYC
YIKI-—
IKDMYKFILMDRRELGVTTQMVKDGREMKNMYKDLKNKNKDVDHNFYSSALYSKKITINSMYGLSGSERF
IFNSPYCAEYCTVQGQNCIKYIQTLVNNSKYIDNVLLNKCNPFTNEPIKTNYPGNLNVNFFNVKYGDTDS
LFITVNFESVKGHKCFTFLGNVINNKILTDNFEFEYEKMYYWMILLAKKKY—-
IGEVVINDPLLMDDTKGTALIRRDCTVIHKTILKNTINILKDFLTNDNG-
ININVKINDYLSSAFKITENQNLDINFKKSVKYSGVYKDPNYPIECVKEYNLKNPNKITKGQRFDFIYAH
KINKWNIKTIDISKHVIILEDYLKNKNNRICVEKYIKDILSNLDQIINDKNIINIDIMLNSYEPQ———
MVYIKLNKKIFNYIKSRLKSQEILIYDKTNDMIENI-——DLDIICPLILYNENDKIIDKMD——————-
KFCKYQLREQLELINNININNNSCNSPIYLSLVCPCGYGKTILGIDIISRLKYKCAIIVPRIFIIQWLDK
IKQKN-
NIFASTCGRKKAIEQIKNGECDVFICPDKHLENDITRNYIYNTCSLVIVDEAHRYNANKNIVMTRFLYNK
IFKFCLFLTATPSNMNTFINEFIDINNQSDIKKKLITIFNKIFTPI-NNNCKYYVNKIT-
NNKFNIYIKNCISLDKRNEITIIDLIKTTDNT—-—
KCLILTDYRLHMMIYNLLKKTHLONIIYIYDVKNKKCNDLLTEIKNKEKFIIISTIACSESLDINNLNTF
HVLLPITNSKTIKQCIGRIMRNM-NEDKYTYIYNSNINNMINMYINDKTDLIRKVLSD—-WECVEK--
MSEFDYDKLRAPFNMAIIGKTGSGKTTFLKNLLLKIGGFYKFIYLITSSEVNFYFKFIYPNHVFYNNKKD
VKYLLQYLEKIKNFSFMNQKCETLVIYDDIGKD—-
TKDKLSNFTNVCRHSLVSNIFLVHRLEHLDTTTRDSLSYHV-INSESENMDLIPCNKNLR~-
NSLLASVINIFKESKYYIYCIIY-DSVSYSCLISDDDLENKNDYVFYTDSVIKSHIN-———-
NYEINPQVIFLFDENKNVKKTIFLSKDSIIDNSFAYYYLLSTNTKLSQPEYINDHVILSFNLEQARGYIR
NILRINENITILFSIWHNLDYYYNNNEIFDPYNIKNNLLIESNDKILYMLDISITNIFCVTTNSYTNTNLA
KEGIYQEIIFNIYKNNYKLSSVVKE-SEEYSLTNNFDDIIK—————-
LSNINKYKKTLCIGYDYYIKGDKISI-——DNYN-DSETSLYIYIDQNNI-
IKITNDVLITEKLTYFTDILKEEITIIKSTSPKSIIYIYFDTFLDSNINIQYDLKFFLNVTNTRNIFIDMS
YKINIMTSKNHISFRSFNIDVNLCKYLSLLILGYNHIFNKIQKHARLKKIDELYPSRYCQNYKDVKRQPV
LIDSIDENLIKISDKYYVGKEDDVYIDDNGLIYQCSIY--
YSNMGFLNNIYLASGTCYPCCYSKQKNRDEIFESCVYNKEILEDINPIIVNYGRILSKNGLSKLSPKLNN
ILNANSKIDIVKHTNRIDFSDNYTIIMSYQ-
PTITIRNFDDMYYFIINNNAIVINDNIVYTDKSILKMNNVFIIIQNRIHQLKIDKQSKYDIVVKIKIKII
KKYFNISNRNPISNNGISITDDVCTIDGELIENKNIKYFSEYNNISLKPKSTSEYFKQYFDTIYTNNRLF
IKIFITKIMHIKIKTDYTKEEKLNITNKQMSSSDNICKYCNSFNIIKNKDIYSCCDCSNCYTTSSKRTTI
SSASNNKTIHCNNVLKEISNTSISYDIVDGFLKLINDNNLNTKSITTALGSEYLKSKGIKNYRTTHKLIN
MSDGNNCILTKDDIFRINIIFEDFTQFIYKNNYTKTISYEFCLDRIFDILNINYVINFNYSKLNKRDDKP
EIWNKYITELYNKSLIKNKFPNNITIFNEYKNNICLRNMQEIKNIYLFPNNTNIFQSYIDFDYVKKYKYN-

FLILLYPVYKLYWKNMYICYNQNSNKIYLDKEINTSIELIDDINIITIRSNGSTITYSAYAYATILDLPY
RLLDINQIFGIVESSNILGILSTNEKKKFPKYINNFKFESNLRSIQIDVQLKIFDLFINRLNCVVSGGTG
IGKTSIIPKIIWWYNLLFDGYNMFNFDINIIEKNTLLSLPRKTIINSTAINYIKSLGYSEITETPIIIKY
KDIKLYKENNKIIFPTLLLCVNRLSINNLKNSSVIIIDEIHEHDRYADICIAVSYFLKVIRNIILISATI
EFEIDNILRFFNKIVQVYIPGFTLFPVTEI
ENTVDSIDKILLNKPPGYSVIIFYESIPKLTFIKKKLEESIPYKFYSIHGKTDNANEVIRYIENKKHIHV
IISTNYLESSITISNAKLVIDNGKVYRKEFIDGNITYITNSMYKQRKGRVGRVSKGTYIRTYTLKLNTFK
NINYQYLWDYIIIFKYYGLDIKKDYFVIPDNINRVDKTVNYMKSIGIDIDKIYRIFNKYEINMLEYFITY
LYGSEEKLSTDDKNIIIPYKIYNIYVKMNVKIKLESKRSI-——-

IYIFKFINDVYDGPYINTENVYFDKIYYLKSENPLITRIEEDIANLFLQCDPRDIKSKVLINVELPFKNL




NYDLPTLFNREEVIKISKSGHEDVIMKITYEGKEDNKKSYLYSSLDNKGFYTYISISISIYRKITSLNNK
TEYKIISNKTYSHTEIRIPQYIAHGGNTSENDNSITQSNNPGGFFNVSKSLKKMVTTRIEQTYIYPKRKK
TKAYTYHLAFISKKPSFMMPPQFLTLDIDFNPDKIKCVIDSKKTFLQIDITALITALSNDNIDVVYKKIS
SGFSDDISDSIKILIENTKNILSEYNNDARQYVDKIIEINYIKKKNEITLQDYFNNIFNDFLPHIRGKYN
EKCMYMISILRQSFVSIFQSDVYPDKDNLATRRISTAADIFENIIRTSIDNSFELARDKISGSGKNNNIN
NILSQVKLLPQITQAFNNFFNMQDTKNSDVVKIGTHSNWAESIYISNAVGV———
SIELTKSLTQRKLHASSINVLDMMDTPDHGTKTGLVKRLCISTLISHYPIHIRKQLFEEVREFIENKKHT
LKEDIISGVISIIDEVIARIKNSETESFIKDLKYAKIGLFVKNDIGIEILKDRYFQIRINVGNKRATQPV
FRVENGELAFNKYPNLHAELKESNSYTDFVTKYYDITIEVIDVGQMIYSNMCNTVTEFNSYSLEQRKKYDY
VRLPNYLYFSYLTSCMYDIGKMTGVRGTFGTAQSKHIITGPPDNVMNKYDTCNYLAYPERPSITNIPMEI
SGIANSIGTHVLVGFFSFN-
YNVEDGVIVNKESINRGLLSVISLMSVKNELSDTQINNNNPSAENSYSKISATGLPSIGTVLVQGDALYR
CLKPKFKNDDDNRYIFDQSETLSNTYPAVVERTRKQGTDLIKIDMLLSSYRRLSVGDKI-
AKSVQKVTVSKIMEEEDMPYNENGERPDIIFNSPSIISRKTLPLYDEVSLCNMFSKIPYNDKCDVEYINY
PIYTDKSPLDKYNFIKKELKKIYNNVTDEELENITYCRQTLYHPYTKKPKETKSFMGPMLFCRLSQMSAD
KISVRNRGRLDKYMQAPS-
GKKKGGGIKIGEMESDVFATNGSVYAIHELQSDPDEFYLPAHICGNCGIFATYEENIEVCLQCENLGLSP
ITKMRLTYATKIFITLLNARGISLIPVKDNQSIRYISDDNT——-
MTTFKYTLLDNSTIDAIPIVIDSIGNDNE-
NSVKSPKLGGTKFNVCSTCNLTRENGMGHPGRTPLRDMCIVKSGCIKNVLDTLNTLCNSCFMIKNNTIFS
EITEKYNENINLKKEILSGGVKCNNENCQNITGTYKYNKKSYFYVKKQKDILNKTVYTMLLGIPDIIYPY
ADSQLQPYKAFYANNIIIPVLPSRPPNYF—--DN—-
KESHVMTTKLGQLVGTSQKSRDESEVQKIYNDIDNVKPNPYKTSNVTLNIQVGGKGSIVRSNIMARRADN
TARCVAGPTMD-
KIGYIYIPKIVAKTLTSSIYYNRFTENMIKDMLNDNIKYILLYRYDQLLKIKPQSRLNNLLKMKYGDRIE
VELEDNDVILFSRQPSLHKFNIQAGICKIWDNNTIATPTPIANSMNLDYDGDEMNVYKLKSSVS—
VESLFTMLSVNMIKNNYNFSPIFGLIQDQIISVHMIYNKEFSLQDVIYILGEYSY-
YIRDNKKTYSGKELLSLLFPDNLTYEGMFDNGKITLSNISSKQVVAQSYSFSNILSQLKNNIYAVYFIDV
ILYVARNFINLYSFSVSLKDIPDIYFIDDVQEYINCCKVIQYVALQYY—-IKKDHIIKLT———-
YDEMENIRIQNGNNIISNVKNKINNLFKDEKLNTIMMMKNSGYKITLDELVTVLGCTGQQGIDSDDIKPG
IMGRVFDSTLPGSLDIESLGYVKSSTIKGLKFEELAFHTYNSIKKILKITCETSSAGSIGRKLVKFMEGY
KVDHLGRSVLNNDIIWYNTNHIKMTGGDISKVEILTPSLEMVNYTLIKEIYNENKKYLLTNFNTEINKEF
IFPINIKLEIQSYNKKPISDIDALKLIDEFIEYVYINIYFYNITIDWFKYILYTYLDRNTVKYSKELLNY
TINKIKLKLLNSLNPGYPIGLEYANNIQEKFTQQSLSSFHTTKKSGTASQLGFSDFKDTVELSKNKRDIV
IAFTTHKLEDIKKQMEYLCLKNFNPKINIIEEESDMV-ISVIKKYYIN-
DKISLYHYLQMYIEYLENNKIIKGY-—
WITMLKDNDITVIFVKIKTPYNINKIYMIKSIPVSVSKGKISNINLEIDVKYNNNLEEQNYRLKFYIDSV
TDFINFDTRDVYLLGPWFTYNSFGIQFAEYSIRRRLVSSTKE——
KSMEICYIILSKLMCLSSEMYNIKRIREGKQNVIKSAIHGSSDAITTAAYNNIIDPNNDIYSQILSSQIM
KLGHGYYDCYLNLNRYDSINNSVTEQDINITSIENFMSDVSDIINDCIKFYSNISNPNVNNEIEFTYINP
DLRILSNIYNNESKKKTYLEYVLNKKSKLRQKYKYDYPT———FEIANSYFLDKL-
TNNWERKTIISEDKINEILLRHNTEDNDIELPLLNDIDKINVLFVSLYITINDLIVEFKIKSNIGPLSSN
KSTHFNDIETYRKNITYYLEIEVLKTKLDNNVLYDNLVKSFEYIYKSKNISNISLINKPKIKTHMIQYNK
LTIDKESYIMAIKIDGDVFNVMNG—-
ICNIIIYDMVYKFSCNIDKNIQMGMGEYIKDNKKIYPFYFSKLNNKIILDRYKQQYYNDNLLCHPNMQIK
FNKLTLKFDENNVTTNVLKFYKSIEYDGIVLLDITDNDSKDYKFKIDNTVDVICKLTYR-
GTYILHNDNKLYITFTLYQDNKNFTEILKYEEKNEIEYNNYVNLLIFNNNNK-
FGPKKMLSPIWCIVEYSFESKIIGLRIDKTNNFYRQNYNGNNLDVILTHIHEENYNIDYLMSLNETINVI
DNPRSKLLLNKEVNYFMNNTIRTSINILTNYLKTNGISMAISKLVTTLPN-



RYVLSIDIGRGGDLTKYYYVGITMLGTDPDIFAIKEARDRYKKLQTISNAQAYKFDSLNMSILNDNYENE
IKNKFMTHHFGVIEWQLATIHYSYNNNTKDMILLKLKNLSNDGTKVIITCLDGDEITNRLNENPNLIYNI-
QPGITYKISKISDDKISVLYNATMTEWLEEYII-
TDKIIDDFAMYNFILSDVCKFDDIFKYNSDKSEVLSNFLRKSTKKFYNDIKNDKNYNNDDIKKIMSLFKVY
YTFVYSFKTDLTNEEVSEAAKLIKNTDLTNNCIFSKYKNIYTEFKLINSKSNNCIYCYSTNIKIILEHNN
GIKG-
FCSIVCRDSISKQIYNIMPIYKFSAYLVPFELIKNKKEFLNNINIKNIDNLYGGCHLTNNKKVELFITN-

>Anocu

MQRSLI-—-
NYNKINSNRSNIYVTETRDGNYNIPQEFNCPCSIENYYICKITDNKLEGCNNFGLTITLPEIKGIGTVRY
QTNFVYKLIEEFIIETIDNIILKTGLELFDFIKQEHNYINIIGNNQNYCIFKTGKFSDDIIFNTCEIYIP
LITIFDNSNPRTCLRLPETKLQIRIKFRPFKDILIYDIKYRKNSLIQDVDLQPYIKFLGYNTCSDEFRNR
YIEELVTSTHQSNKKNYYTPEFSSITNILWYTKSFNNKQFISYPNYPETEESFIDSYVNRILEDLIIVDC
NKKRQFSETCKFLKLKSDEISFDNNVCIINITNIPEGYDVYYHTNILSFNRRNSTNEYNISKKFKILGEY
LLDEDRIIFRDIKHNITIHDVSIPIEIWNAEENTSTKDLRSKKSKQKDIIINDPYIFGLDLLSKSGIFTR
SLKSSSNETILAYYFNCDNLYTTITNSSYPSIFLYRFNIHNLFAEPSRLLADIEKNFRCVNITIDWKEFP
DMDPRSLFPKKLIICITPIKKIIYDNNIITTQILDMKNSI-
YLQSGLCVSKEKYNNNIETSNVFSLNKIKDVDNEDNPLPEYHEFILEDNDYFKLFIDIDIDKKFNQTYVY
KSITEFKEELINYFESCFQYDETKFELHNIHDNIYFTISNNPNKISIHVFFDNIYVNENSFLSLKNNIKI
LKNNSNSILIKNIDINPFRKNTQLRFIYSRKS-DSIYYHIYENDDDLKHYLFTYVDESLPHIKLLASIN-
YDDIYPQNFLSSEKFIYLADEDNIIKKLKCIKGYTMDLNLDMLY-K-C-
YCLKDKHKHNHYLLFNAEILLLKRGKINSCLPKIFYPRLTSYEISKFIVSLDIIKKINNDIYVFWDNKKW
SKLDDENIYAGLALILCEHFDDVNDDYIANRYFKEAKNTIKSHLLGYNDLCNNPYIIQFRNGVYDINSKF
YKGNDAKKYIKLSYINIDYKDENMESEQSFTKNYNLKNIINLIPVDHKLRHVFEANLSSILLAYYKQVIT
IFYGDTNSGKSTIKELIRSLLSTMFIEIPIDNYTYEVHKGPDAWLGKVDDKLVSFASE——
ADYNETFKLSLIKRMTEPYILARDLRNNKCDQLNTLTQFIDMNHKPKFDGIDTAIFKRIAIININTTYFD
ENLFIIERASNNIIKRDNMLWNRIINKDFTLPLFYLLRCWVLKYHMAINLLSTPEIYNNDEKDNTTTKFC
SGWGLKKQIRANARDYYDEIDIYIPIPLRLRNEKSQYIDVKGHTPVLVVDHVYYHPNCQWYKYKYSEIWD
RLMNKILDDLRKVPANIPQILPHQLATLDYLYKTCVENNKSVLLFHKMGSGKTMISLLFAIIICNIKKIL
IVLPNSSILDMWKSNLFDAIKLLMKEYLLENIEFTTRTNILGVGQNITEITENKIQNYNNYIMIIDEAHN
FFGNITGKVLINIRKKTNIVYLLLTGSPITNTVTTLKDIVELLAKENFDFNKYIQVGNKVFEKSINKSGI
EFLNTHLSGLISYYDEERKDLPQVVFKGKKIFLYPLVLCPMSELHEKNYNEIADVTENEMFIKLLMNVSF
VALGPKDNYIHFKEL——
SDQQIFDNLYISNGRFYGSELIDLNISSKLKTFRDTIKERGKRFIYFANSTIGSAITIRSVMRANGISEYG
KEILNNYTCVCITDKKFIIITSKNNNYINNILSIFNEDNDEGHNILLLFGSKIISEAYTLKNVKDIWFLT
VPETKSEFDQCIARAVRTFSYKDLNIKVTVRVVATLSNTLISDISKTIEQYRYELTDLSYDFRKQLYSEL
KFEKSKVADNIFKKLNVITDKINNIVFECFIIEKIRRFCYTNNRFKYNDNFLSKDIDNNIYDEILHNTNE
ATENHLITIYNNVFGICYLDKYNDDIVTIPVILDYNEYLYSVRL—————
IDIKIFNWYTVKFNRLEEYIVCKAKDQEIIYFIFDLYNYFLCSEDDVDNNEYLKKNIIEFKIISNEVIQY
NFRHKDKIKNLYLFTRFKIRVHSYNHNFNFYRWFYVLNDINPAGSYKINKCKEFNVKTYYCDDPKLFSNK
ISDKFLPVSRLSFDIECKHNGIFPKPETCPISHI-CWYDDGSSIKFILINTNIILD-
NYVKFDDFINDINNNNVYNYIYATEQVILEFMIYLFLQDFDYILSYNGHNFDIPYIQGRLNYYRGNLTQN
IMGVNNLLINQKITNLKTIQDIRHDIASNNATTYLDIYNYVKEFYKLPSYKLDTIAKYKFNINAKTTDGK
ITVYYESSNIKKEMFYKVLRTANYCFINDKAFIYDKKNIINNESSIKKSIGKEFKISNNVEITLSKDDVE
IWDAYKNYKLSKAKDIAFYCVHDTILCNKLFEIDMIDYKIAAFSQLYLLPQNKSLLYRNSTNSLGQILYT
LLKNKMMIVTGHVDDKYEGAMVYDPKKKYVSNPTLIFDFKSLYPTAITEGNLSPEKIEKVIISDDEIANT
YIDTYLADTYKYPKYLYIKIKSNINNIYTYIVTDKSSPGLISIILMKGLDERNKYKQLKSENNNILCNLY
DNMQYGIKIIINSIYGLLGSNQFIFRSKYCAQYCTALSKKSIMYIHEILDKSIYKSNILINSCNIFTQKL
IKTKYEGNINEDFIDIVYGDTDSLFMSIIFNKIRAIDIGNFLSNIINNDIFPDIFEFEFEDVNCWIVFTS



KKKYDDIGLKKIKDIILNFINKGTLLVRRDYCKFHKDTYKNIVDIIKCGLKSN—-—-
KNVELEIENYVINVIDTLANRNLNIDFVKTMTYSGKYKDKNNIIDIVKNYNRNNPNKIMKGNRFSFVYGT
EISSWNFKTNDINQKIIIIGDDIKYDNIRICIEKYIINLLNNINMLLNNKNIINIKDK———YKKNN--
NLYKHMNDKLYGLFYEKLKTQHILCYDSNNPYFLNKENKNINIIIPPSIISDLNLQIHN-—LNNDIN-
KNSNIILRDQRIIVTKI--
EELSNFIPVYVLLECPCGYGKTIISIELICRLKLKCAIVVPRKFIIQWKDKFNTNTFNIFTSFNGRVDAI
KNITNGDCDIFICPDKHLENDTIRNFIYTYFNFIIIDEIHKYDLNKDIAMTKFLYGKYFKLVLLLTATPK
NINLIINNKIKINKIDQIKKEIYSFEKINDSNITSECKKFLSKIN-
LNKYNLYTKNCISLDMRNNTITQIIQINDTT——KAILLTDYRNHMHLYTLLKSEL-TDITIYIYDVKD—-
NKYNLFSELECKNKFIIISTIACSESLDLTNLNTIYLVLPITNKNSLIQCTGRIMRTS—-
NENKYIYLFNSYLNDIIRTFINDKCNFVKRILNN-—-
WEYNINMITEKIDYDKIISPFNMAILGKTGSGKTTFLKNFLIETREKFDFIYLVTRSKTCYYHHYIYPNH
VLYLDQDDIKAKLSFLDNIKKFSFCLEQNDTLVIFDDVGRE—-
TKDKLSNFTNECRHSRISNIFLVHRLEHIDKTTRDSISLYV-INSPNINLEYLEINKSIK-
TMINTSILNAFSYKERGLFLIIQ-DSKVYSLVINDSTIKTNEANVLYTNSIIKQYI-————-
MYILQPQVIFLFDEYKHVKRTIFLSNNRLIDNSNVMYYLNSRNTKLALPEYINDHIILSFGLQDARGYIK
NILSIEEDITILFSIFNNFDYYYPDNTIFDPYNIPNTLLIQTNPKVLYSIDINIVNVFCVTTNEYSKTNLA
RPSIYIDIINNIYKNNYSLSAIIKD-SMEYSLNNTYKDLIK—————-
LSNLDNYKITYCISSNFYIKGTKITL——
EGLNMEDYHVLYIYDEKLNPYIQLENDVLAVTKISDFINILKEDINIKSLNPKTIIYIYFNTYLNPNLTI
QFDIKFFINQTKTRNIFIDLSNKINIMTSKDHISFRSYSINSDLCKYLTLLILGYSHIFNKIQQHGRIKK
VNELYPVRYCQNYKEIKRQPILIENVNKELIKISDNFYIGKEDDVYIDENGLIYQCSIY—-
YSNMGFLGNIYSASGICYPCCYSKPKTNDPTFLTCVHGEKMIEEINPIIINYGRILSTHGISNLSPKLNS
ILNKNSSIEIVKHTNRIISANNYTIITSYQ-
PSTSIKDFKELYNFILINNATIIINENTINTHKNILNTNKVFILIQNRIHQLKINKAIKSDINMDIKIRIL
LNYFNVSNKTPISDNGITIKNDICYIDDIPVNNKNIKYFTEFTNVSLKPKSTSEYFNDYLNNISSSDNLF
TKIFVTKIMYINIKTDFTSKNKLDISLNYNIN-—-
MDCKYCNSFYINKNNDLYFCDDCSSYYTTTSKRSIKSKPYNNKKIHFSNVIREISHNNISDINHNDFEKM
LEDNNIDKKSITSTLVYEFLKTRGIKNYRQTYSLMNMSKGDNIILNNDDISKIYIMFDDFIKYLYKCKQI
RTIDYGFYLNKIFDILKLTNNLKPNFTKSNKRNNKSELWNNYIINLCNRSIDII-
FPNNPIINDYIKPYSFRSMNNLSNIYLYPNNTIIFQTEIERTYVNKYPDN—-
FITLVFPVFKLYWSNVFLCLNNNKIYLDKD-
TKLTLYEMNSIFNITIITEPYNLYLTYSAYAYSTVLNNKFKLLNIHQLYGIVDDANKLGILS———-
NSSVKSINSFTFKSDLRSTQIDVQLKVFDIFIKRDNCIVSGGTGIGKTTIIPKLFWWFNFLFDGFSEFEF
DTDIIKKKTVLSLPRKALIRSMGMTYINSLGYKDINGAPINLRYKDVKLEKQNSTNNFISFTLSVNRITL
NIIKNTNTILIDEMHEHDKFGDITIAVCNKKNKIRNIILISATIEFEIDNVKRFFKKINQIYIPGKSLYP
VNEL
EIINVDILNIIRNLPNGYTIIIFFETISKINEQYKYILNNLSCKLYKIHSKIENINEIINKIENKHYIHI
ILSTNYLESSITISNAKVVIDNGLMYLKEFLTGKITYITESMSRQRKGRVGRMSPGTYIRLYQYKLNNLK
FINHQYLWDYIIIFKYYGLDLKKDYFVIPDDLTRVDNTINYLLKKQIDINNIFRLYNKIELRMIEYLSVY
LNYDNKILENFIKNIEISYELTLLLKSLNVQCKLVRKRKYNDY-
VCKFILLDAYDGIYFNMYNINDDNIYYITICEDPFKIRIEDNIAKLYLNNDRLNIKSKALINTELPFRNL-
MHDIPILFNREEIIRLTKSTTENIVMKLEYIGKEENKKSFLYSSFEGKSFDMNISIAVSMIKRITSKTGI
ED-
ELIFRNEYPHQEIRIPQYVSYGGNITIEYDNSITQTNNSGGFFILSKGLMKFVTLRIEQTSVYLKRKKSKP
FVFHASYVSKLSSFEMPPQYLTIDLDLNPNKIKCITDSKKSFIEVDIILLIKLLSGWEFDKLTAIITSKF
DDDIRDKINIIINNAKNILQEFNNNINDYITYEVKRSYNKKKDSPTLQEYFNYCFSNFLPHMKYGRLQKS
MYLISIFRQFMISIFQPEIYPDKDNLVTRRISTAADIFESIIRNAIDISFQQAKEKKSESDTIQNINNII
SQFKIVPQITSSFNNFFNMQDTKNSDVVKTSMHYNWQEPIIVSGAVGS———
SIELTKSLAARHLHESSITVFDMFDTPDHGPNTGLIKRLSIGTLISHYTINIRKQIFDEVYEFIKSNVNK




NLIDEINGVISIIDEYITSIKESEVHNFIKKIKETKRGLFIVRDIGIEITIRDTIMQIRINVGNKRAIEPV
FVVEDGKLNIRKYKNLNEELNNYDSFTNLIINYPDIIEYIDVGQSIYSNICNSVIEFDKYDIDQQKKYEY
VRLPNYLFFSYLTSCMYDIGKMTGVRGTFGAAQHKHIITGPQDNVLNKYDSCNYLAYPQRPCITTIPMEI
SGIANGIGQHTLVGFFSFN-
KNIEDGVILNKDSVDRGLLSVITLMPVKNEISDTQINNNNPNPENSYSKISVSGLPEVGTVLVQGDALYR
CLKPKFKDGDDNNYIFDQSEPYSSHYPAVVERSKKRGTDMIKIDILMSSFRKVEVGDKL-
AKSVQKVTIADIMESHEMPYTEDGEVPDIIFNSTSIISRKTLPMYFDAMLTNMYSIIPYNDDGEIEYINY
PTYTELTAEDLIIYITNQIKKKYPNIPDAMLNDIIYSRKTIFNPYTHKPYKTKAFVSPILFCRLSQMSAD
KISVRNRGRLDKYGQPPS-
GKKKGGGIKIGEMETDVFATHGAILTLNELLSDPDERYLPANICSNCGIFATYEEDIEICLQCENIGLSP
ILNIRMTYATKIFITILNMRGITLIPIKKKYDEIYLSQY——-
MDYVNYKYSIISNEIIDAIPIIINSISNDSE-
NNVKSTKLGGTKFNVCSTCTLTKENGMGHLGKTPLKNIMIIRPAFIKLIINFLNTICNNCKMIRNNIDIS
NVLNKYNKSPQLRREIQLGNLRCNNPNCGKTIGSYKYNSKSQFFIRKTEDISNTQIYNLLKGIPDITIYNT
SESILTPYEVFFKNNIPIMVLPARPPNYY—--DN——
KESHVMTTKLGQLVGSIIKFNTEDIIQKIYNDIDHVKPKPYKKGNVTLNIQVSGKESIPRSNILARRSDN
TGRCVAGPSME-
KIGYINIPSLMAKTLTTSIYYNRFTENKIKNLINNTVKYILLYNYNQLLKIKPDTKINNLMKMKYGDRIE
VELSDYDIILFSRQPSLHKFNIQAALCKIWNNNTVGIPTPIANSMNLDFDGDEVNEYKTQSPGN-
TEALFTMLSVNLVKNNYNLSPIFGLIQDQIIGLHLLYKEEYDINEVIYILGEYSY-
FIRDNKLKYSGSELLSLIFPDNISYEGVFDNGELIINNISSRFVVSQSYSLSNLMSHYKNNVFAVQIIDT
LLYIVRNFISLYGYSISLLDIPDIKFINYIYNYIDCCKVIQYVMGKYYNSISNNHDILLT———-
YDELENIRINNCTNIINNVQKKIIELFKDNPLNAIVAAKNSEYKITLDELVTVLGCTGQQGIDSNDIKPG
IMGRVFNSILPSSLDIESLGFIKSSTLKGLTFKELGFHTYNSIKKILRITCETSSAGSTGRKLVKFMEGY
KIDHYGRAVLHNTVVWQNANYLKMLGSDIVRVNILEPDDNMENYNIIKKLYDDNKKYLLSDNFTRINKEF
LFPINIKLEIQSKSKIDLSAKDLSNKIEKFINYIHLNIYFYLIDLTWFKYILYTYLDKFTITIYSAELIDY
TLDKIKLKLYNSLSPGYTIGLEYAHNIQEKFTQQSLSSFHTTKKSGTAAQLGFNDFKDTVELSRNKPDIV
TAYSTNKLEIIKINVEYLSIKFFNPDISITIEENSGLV-ISIINKFYVN-
KKLTLMQYYQMFLDFLDNCIIINSY--
WSKMLYKDIIDIIIITIVAPYNINKIYFMQGISSAVYKGKMANTNIDINIKYDDNMVQVDYRLRFYIENV
YDLSNFDTRDVYLLGPWFAYDAFGIQFAEYSICNRLINSTKE—-
KSMEICYKILSKLMCLSTDMYNIKRLRDGKNSILKNAIHGVSDSIQNSAFNNIIDTGTDIYSQIFENSLL
NIGHGYYESYLNLNKYDSISIKKEILEKNIESIENFMEEINVLIKEFIEFYNNVDDDKLHNEVEITYLFP
NLILLSNLYYDECKKTTYLEFSLDNKKRIKFRQIVPYTTQDKFEIKNSYLANKLNVNKLDIKSEISNKNI
LEIIFRHSTEDSDITLPSKQELNQVRLTFVNIRIMIDNLITIEFKYKANLGSASSNSSTYLNNIDTARILT
TYYLEIELLNTKIDNDILINVLNKSFGYIFSIRNLDNFSLSEYVPIKTFMITYDKLIIDKSAYVMTPKIN
GEVFYVENG—-
ICNITIYNFIYKINCNINKNVIMGEGELIIDNKHIFPFYFNLIKDNSYTDRYKQEFYNTSIINFSNMKIH
FNKNIFKFESNNTVNEVLKFYRSILNDGVILLDISNNNVKDYKFKLDNTVDIIAKLTHK-GIFRTQKDG—
LYLTLSLYNDNKNFVKMLEINLKNEISYDNVINMLLFKNVD——
FGPKILVSPIYCIVEYSFSSTIIKLRIEKTNKFFRNNYNGNNLNVILSQFHEKDNKLDYMIELNKSNNLL
TETRSKLILNKDVQYFLEQTTRTSLNILTNYIKTEAISITVSKLCSIIPN-
RHVLSIDIGRGGDLRKYYYVGISMLGTEPDISALETARSRYKEFQISSRAKSYKFNSINISILDDNYINR
VKEIYLIPQFGVIEWQLAIHYSYNEDTKNNILYKLKNLAGDGTKIIITCLNGDLLSEKLQNNPHLNYKI-
SDTIYYKISKIDDNRISVLYNATMSTWLEEFLI-
KKTIINDFKNYNFVLDDIFTFDKIFNNDINKMRVLAVFNRKSTKDFYSNIINDKNYENKELQELLSFFIV
YIFRYSYKTDFTEKEKIDAAKLIKNKSDSNECISSKFYYLITNIKLSCTSSSTCLYCTSDIINIILETKF
NNTG-
FCSMICSNSICKQIYTLIPKYKYNNYLIPYELIRNKNHINKIINLRYELNLYGGITHDKYNKIEFFITKQ



>Melsa

MNRSLI--
LYDNSNSSRLNIYTLQCNEGNYNIPQFTSSSSVYENYLIYKITDSKLEGCNNFGLIITLPEIKGIGSIRY
QSNFVYKLIEEFVIETIDNTIIKSGLELFEFNRSGSKYSKIIGNNIDLCSFNTGYTADDIIFTSREIYFP
LITIFDNQNPHTCLRLPKTKLQIKLKLTDFKNVMVYDKIYLKNSLITNIDLQPYISFTGYNTTGSEIKNR
FLEELVNCTTNCNKKIYYTPDFSSITNVLWSIKVFNGKSFISYPNYPETEESFIKSYVDKILQDLLIVDF
NAKRKFNKKCKFVEIKPDVVKHDNNQCIINIKGIPEGMKLYYHKNILSFSRRNKNDEYNISNKFKILGEY
LEKEDRIYFIDVKHDISISDVSIPIEIWNAEENTSTGDLRSDKMKEMDVIVYDNFIFGMDFISKLGIFTS
TLKTNSNETIYEFYLNSNCVYTPINDESYPSIFIHRFNQHSLLSEPSRLIADNDKNFRRISICINWKHYP
DTDPRSLFKQYMIIGMTIVKKVTYDNNIINVHIVD-
MDKYIYLQKGLKVKLLKKKEYVNQIDKLTLEKINNAIENNDSIEEYHEIILNEHDRFKLFFDIELKKKYN
SDYFDSTFENFKDEISSFLASVFEFELNEDDLKNIFDGISATTSNDPNKISTHVFFTNILVSNSVFTTLK
THIHNYKKRTTNELILGIDEQVFKNNTLLRCIYSKKS-
NSKYYHEYDDQNDLQKYLVTFVDDDEDNILIDTDTECLTDIFPHVFLEKRQTITIDSNTTLIKNLETIEN
QTLDIYLQTQH-A-C-
ICGKITHKNHHYLFFNQNIQLIKYGNRHNCRIIKFYPKLDSTAITKFIKDLDIVRKVNKDLKLYWDGMKW
MPIIDDMIYGKIALKLLDEYKNTHDKYVSTKYFKEAKVRILTDLDSTDTYNTNPYLIQMCNGIFDLNNIF
IYGIEAKKYIKPNYIPLSYKNIEMEEENNYMENYNLVTVINNIPENHKDRKIFECNISSSLLQISKETIT
FLVGPTKSGKTTIKLLLAALFGNLFLTIPIIDYVKQHNHSPNAWLGKLNGKLVCFASE——
SNACDKFDSQTIKHMTERIIISRVLNSNEGDQHNYATQIIDTNIFPSIDITDNAILERLAVINIDHSYFN
STKNILNNILDTIRPRNPNFSNKIENGDFSLALFNILKEWVRKYHLDLKIIHTPEFKTTNTNKKMD——
TPNEDNQNNKLTLVSSINFNNKNIMNIKCYNRYYSTIKKLTRSRKAIEIIVNEKFIEFPNEYKKYVALEH
LIEPMNKILEDLKEVPLYIPQILPHQLATLDFLNERSLKEKKSVLLFHKMGSGKTIISLLFSIIASIETK
ILITLPNTSIMDIWISKLYDSLLLLNDKYNLNNIEFTTRSELLGTNKNINDIITENIKKYDNYIIIIDEA
HNFFGNASGELLIHIKQNSTARYVLLTGSPISNTIESLKDIVELLTNETFEYNKYISAGNKVFQQRINKQ
GIELLKNKLTGLISYYDEDRKDIPSPIFQGNKLLNYPVVLCPMSKLQEDNYNMISNQTENDMFIKLMMNV
SLVALGDKENYTNFDLLMASNKQIFPNFYVSNGKFIGQELIDLNISSKLKYFMNSITSPGKRFIYFANST
IGSTIIRSVMIANGISEYDKEIVNNFVCVCLKERKFVIITSKNNSYINKILSVFNEDNENGSVIMFLFGS
RIIAEAYTLKDIKEIWFLTVPETKSELEQCIARAIRSFAYKDKNTRVVVRILATTPNALSNEISQIIEKY
KDELSDLPYDLRKQLYSEFKSEKAKVAYNIFINLSITNNILNDNILKCFIIEKIRRYSYENSRYKLKDSY
IKKNLK-FDYNKIEDYVNEFVNDGVVVYNKSFGTCYIDWFKDDIVVKQIILEFNNYLLSYNY———————
IRIHIINWYQYNYSKLERYIVCKCKNDELIFFIFDFYHYFLCSKELVNNNNDLKINIDNLKILDVDLPKY
NFEEINIKRNLYLFTIFKIQLESFNHSFLDYRWFYVLNNIDPSACYNIDDCKIFVTKTYYVSNPKLFMNK
IPLPCK-ISRLSFDIECKQTGSFPDPKYMPISHI-
CCFYDDKKNILILTNCNLYEKAKNKVYDMECEKINMNSSVIKIYTSEKNILIIFQCLLFHEFDYILSFNG
HEFDIPYINTRMDIYNLKLMLNPFGFPNLNVI—————— KGDASSRY-
THIEYSSILFDLYVYTKKTYVLPEYKLETVCKTKFNINAIALIENTNVKIPDTKNKLKIFYSVIRTANYC
FINDIAYQINKNDIIDNMQAINQSIGVPFIVTGNIVVALSKDDIDIGDTYENYTIEKANEIGNYCIHDTV
LCNKLFETDLIHEVITGYSSQYLLPQNQVFNFTSSNTATGQLLYTLLQEKQMFKKYITEDEYEGAYVFDP
KKKYITEPIILEDYTSLYPTIMRQINASPEKIIKVITSNDNIMNAKIDNYIFNTYNYPEYMYIDITN-—-
SNLTTFIITDCRKDGIIPLMLKQGMEKRSFYKKKMNDANDILYNVYNSMQYTTKIFINSIYGLMASETFM
FNSKYCAQFCTALGRKCIKYTADILNNSYNINGIFVNNVNIFTKTHIQTKYNSNIQECFLEIVYGDTDSYV
FIIVHFKNLRCKDIGIFISNTISTGIFPKLFNLEFGGVKKWMLFIEKKKY—-
ISYDIINDTLAKIESKGTSLIKRDYSNFHKHHYKTIIEITIQKSIENKNNSKNVVIKYIDELIKNLVNLDK
NYM——-—
FAVTKRYSGKYVSIDNIIETVNKFNAKYPDKIRKGDRFLYIYGIYMKSWNISIKDISKKMIIIPSNLNNF
NERICIESYVIKLITDVSQLLDDKEIT———EKLSKYKKK————
MYSKLSPALHAALRSRINNNSVLCYDIMNPIIYNDPNTVNLIRIPPR——————-
MLKNISFNLKISNSLSNLELRHQKHIFNKIEIYNIESNKPLYISLVCPCGFGKTILSIAIINKLKFKCVI
IAPMKFIVQWVDKINNKDLKIYSSIDGIKKALKDIKNGDCDIFICPDKHLQNDEIYNYIYENFSIIIIDE



THKYNLNNDILMTKFLYKNYFKMCLLLTATPANMNLFVTHMIKANGEQNQTKNILVSVDINNSFSNNSIN
ILLNRIK-QDKFKVYMKNCISKDMRNNCIVDIIKFHDDT——KALILTDYRDHMILYNKLKSII-
NDSVYLYDVKQKNSVSSLNEARNKNNFIIVSTIACSESLDLQSLNTLHITLPITNNKTIIQAIGRIFRTN
KDDNKFVYYYNSFIDNIIRMFINDKYYNIKKQIDNKKWIINKYMKIKKFNFDTLKEPFNMSIVASTGQGK
TTLLKYILNNLKFHFKFIYLITNDDQGYYYKYVYPNHVFYLTKEKPEYIVSICEI-
KKFTNTLNDKSTLIIFDDVGNN——FRNKLKNFTNECRHAFISTIFLVHKEIHLDPDTRDSMKFFV-
INKKTIDLKYIIPNTSIR-—KEISKDIVPLLYKKFGLYIVIDNHAELFYIYISEDEM-
KLDNFLLSTESSMKQIIEKIKKMYIINPQVIFLYNENKKIIKTIFLSKDSMIEDSHVMYYLLSSHSDENK
PQFINDHVILTFTLEQARGYIKNILGLSDDIILFSIWNNFDYYLK-
NGIFDPYNIQNMLLVEPNDSILYNIYQNIVEVFCVTTNKNIGSQLARSNVYSEIINNIYKNRYAMKSSII
D-AMEYSINIDFQDLLR————- ISNIPDYNKTLCISYNFYIKGNKITI-——
DNFDSMYEKYLKIYDKN——
ININIYDDVLYVKKLSDFTDILNKNINIKSLKPKTTIYVYFNTFLNPNLTIEFDFDFFINDTKTKNIFID
LTGKINIMTSQSHISYRSYNISTDLAKYFTLFILGYSHIFNKVQSKAKIKKIDELYPSRYCQNYKDIKRQ
PILIDHIDESLIKISDNFYTGKEDDVYIDSNGLKYQCSIY—-
YSNMGFLGNIYSATGICYPCCYSKPKIRDTIFNTCVHGTKIHEEINPIIVNYGRILNPSNLSNLPYKLNL
LLNSKNQIRIVKHTNRIILAKNYTVIMAYQ-
PSTIIKDFNEMYNFITENNAILFNDNMMYTHKDITENNSIFILIQNRIHQFKINKEQDNDITVIVKINLI
KNKFSVNNTKEISENGITVKNGKCYIDGELVKNKNITYFTKFSNITIRPKSISEYFKKYIDDIYTDNFLF
NKIFVTNILNMHILNDFSVQKKLDMSSDYITSDITECKYCGSFDIEKVKDIYTCGDCTQTYTTSSKRSTK
SKPFNNKKMHFSNVMRQMSYNIIIDKNYEEFEELLAKNNLERRSLTTTIVYEFLKDKGIKNYRQTFALMN
KSSDSMVSLNADDITNISILFEDFIKFLYKNGYKRTISYGFIIDRMLEVLNITSNLKPNYTKSNKRDDKS
ELWNNYVIDLCNRPKTKI-FPNNKIENEYFL—————
MQNITDLYLFPNNATIFNSYITKKEVFEYPMQ—-
FATALYPVYKLYWHNINICLNNRFIYLSNENISNTVYNLLNKFDNITINGKNLKISYSAYSYVTIIQITI
NILNKYQIYGIIESANYLGILSSY-QNKYFD—-
KNFSFKSELRSTMIDVQLKIFEIFISKKNCIISGGTGIGKTTVIPKLFWWFNLLFDGYEFWNFKPNFEKN
KTILSLPRKALIRQMGINYIKSLGFDNISGSPIILKYKDVKKEKENNNPILYPFVLSVNRITINNIKHSN
SVIIDEIHEHDKFGDIAIAIARTKKKIRNIVLISATIESDIDNIRIYFKNIVEIYIPGVSLFPVKEI-—-
ECEDKDVISILKYMPSGKSVIIFYETIKKINEYKEILESILKYKIYTIHSKITNINATIINKLQDKKHIHI
ILSTNYLESSITITNATLVIDNGKMYQKKFLTGSTMYITESMYIQRKGRVGRISKGTYIRTYSKLLQTFK
HINYQYLWEYILVFKYNNMDYYNDLFIKPDDPSRIENTLNYLKNINIDIDKLYSKFNKYEINMVEYLSIY
INNSTDILNEFIDNIRFPYRLTEIFHKLNVRCRCINITETEENINCSFVILNNYDGDFFKLFEKSNLRYY
YIVSMSPLYLDIEEYIAKLYLSSDNKNIKSKSLINIEIPFRNF-
NHDLSAFFTREEVIKSSKSSKEEIILKIEFSGKQENKKSYIYSSFDNKSFDLNIGICVSIFKKIINQDGE
SKLQLIYTYNCTPNEIRIPQYISYGGNTPMIDNSLTETNNPGGSFILSKGITKFVTCRIEQMYVYPKLKK
MKPFIFHCSFISKHPSFRMPPQFLTIDIDYTPGKIKCVIDSKKAFIQIDLILLIHFYSEMSFEDIESIIK
RGFNNSIVRKIQILIKNSQMILANNENNIHTYVSNVIKEAYINKDKNITLQAYTNSLLSNFLPHING-
RINKGMYLISIFRQFIVGMFQPDIYPDKDNLATRRISTAADIFESIIKSSIDTLLYQIKEKKIESKINQN
INNALSQIKLIPQITPAFNNFFNMQDTKNSDVVKISTKSNWQEPIIVSNAVGS———
SIELTKSLEARNLHESTIGVLDIYDTPDHGSNAGLIKRLTIGTIISHHTLKIRERIFNEVNEYILTYKTN
NIINKINGVISIIEEYVTSIDQSKVDQFVKDIKLAKINIFCTNDIGIEVIPNRYFQIRINVGNRRALQPM
FIVENGILNLDKYKIDKNEI-—-
MSFSDIMLKYNDIIEFVDVGQALYSRICNSIKEFKQYSLEFRKTIQYVRLPNYIYFSQLVSCMHDVGKMA
GVRGTFGAAQYKHIITGPQDNILNKFESCTYLSFPQKSCVTNIPKDISGISNGMGQHILVGFFSYN-
KNIEDGVIVNKRSVENGMLSVITLNAIVAEVSDIQINNNNPSPDNAYSKINVMGLPDVGTVMVKNDALYR
CLKPKYKETDDNTRLFDKSEPYVSNYPAVVERTRKQGTDIIKVEILLSSYRRLAIGDKL—-
AKSVQKVTVADILDESELPYTKDGLRPDLIFNSTSITSRKTFPMYFDAMLTNMFSLIPYDENNNTRYINY
PTYTDMTSTDIIEYIRNKIKPLYPNISDEELNDIVYCRHVIYNPDTHKPKKTKAFVAPILFSRLSQMSAD



KLSVRNRGRLDKYGQPPS-
GKKKGGGIKIGEMEVDVFLTYSVPSITLELLSDPSEKYLPAMACSNCGIFATYEDSLEICLQCENIGLSP
IISFRLPYSTKMFLLNTNMRGITFKI-
REKQMPTYYLSISSAKVNTEILFSMIPNSIIDSIPIIINSISNDAD-
NNVKSTKLGGTKFNVCSTCRLTKDNGLGHPGRTPLKKMAIIKPAFIKSVLDTLNALCSNCKMFRDNEALY
KILKKYNDPTELKKEILTSASKCNNINCQLPIATYKYNIKAQFYIKVIKDISNEQIYKMLIGIPHIVYPL
SIGNFTPYEAFYTNNILIMVNPARPPNHY—--DN——
KDSHIMTTKLNQLVGSIIKEKEIEDIQKIYNDIDHVKPKPYSRGTDTLNTEVAGKEGILRSYILARRSDN
TGRGVAGPITIA-
KIGYLGIPEIVASTLTESIYYNRFTEQKVRDLINSPVKFIVLYNYEALLEVRPEAKINNLLKIKYGDRIE
IPLONYSMILFSRQPSLHKFNIQCAFCLIHKAQTFSTPTAIANSMNLDYDGDELNIYKPKSPSS—
TEACFLMLSSAILKNNYNFSPAFGLIQDQLIATHMLYNKEISLNDAIYILGEYSY-
FIRDNKKSYTGVELLSLIFPHNITYNNVIQNGKLILPMIDSRYLVSQSYALANLMSQLKNNVFGVHLIDI
LLYIARNVIKLYGFSVSLHDVPKLNYIEDMYKFVNCCKIAHYKLLKYYNSNQNNNNILLS———-
YDELENIRIDNSKIIINEVIKRIGNVFKDDYLNSIITMKNTRYKINDNELATIIGCTGQQGLDSNEIKPS
VMGRIFDFNVPGNIDMESLGFIKSSTLKGLSFAEMCAHAYNSIKKILKITCETSSAGSTGRKLVKFMEGI
KIDHYNRAVLNNYVIWQNPNYYRMIGGDMSRINILLPNNKMHNYNEIMETIYNIIKIYLVGESFTSITKET
VFPINIQAEIQSDNDNELSNDELINIINEYVEKVKVESFFYTQKMDIFKYVLMTYLDRYTVKLTSLLVSY
IFDKINIKLLCSMSPGYAIGFEYAHTIQEKFTQQALSAFHTSKKSGAVAQLGFTEFKDTVELSKNKPDIV
TANSLHKLEITIKMQLEFVCLKYFDPVITILKEDNPYLDINVINKNYIN-
NKISIYQYINMYNNFLNNCNIISSY—-
WITQFNDPYIDVIIVKFKEPTEINSLYFIESLPGAVGKGNFNNKNLKIPIKYDFDLNEQDYSLQFYINSI
TELSRFDTRDVYIMNQWFAYELFGIQYAEYVIRNRLVESTNE—-
RSMEICYNLLAKLMCETADMVSIKKLRDGKNSIIKHAIHGNQDAIVNAAYNNILDPAKDSYSSLFLNKQP
ELGASYYKPYLNLNRYDSIKELKEEEEVNIKSIEDFMENINSIIDKFWQFYST-
PVDNVHNEIELTYLFDNLLLLSNIAYTETKKKLQLEYIIDKSIKLRQRHEYDYPN——-
FEITNTYMIQKL-
TNQWTIKKLINKIEENEFITAHNTEKNNMIIPPKKLISNVTIHILSIYFIINGNVVEFKLKGTLGAADNN
KQTYLNNVLTYKQFTSYYIEIEIL--
KLSKDEFYRDITNAFRYIYSINNLNNFALKISPSVKTFMLPFDSLLMDKSKYFLTSKIDGEVFTVKNG—-—
ICDIVLYNFIFKKQTNIPNHIVMGFGEYKKDNKTIYPFVFTEITDSKYNTRYEMKFYNDNIKN—-
KEFDITFHKPIIPIEK-DIVNEAIAYYKSLDTDGVILLD——-KESNDYKLKIDNTVDVIASLTHK-
SPNKIHKDG—-
IYMTFNLYMDEKNITELLKVEMKSNITYDNDINMLKFKNIHNRYGKNILYAPLCCIVEYSFKSKIVNIRL
DKTTKFFKSNYYGNSLKVILDTFHEKTVGIDYLYTMFKINNEIYD—-
KKNLILNQNVEYFKNQQQRPPLNIFTNLIKTEAISIAASKLCAEIPN-
RHVLSIDIGRGGDINKYYYIGISMLGTDPDISALSEAQERYNSLQTRKRVNSYKFSSLNISILDHDYLNK
VKSTYMTQQFGLIEWQMATIHYSYNVDTKNKILNILKNLSTDGTKVIITCLNGNKIKNLLINNQNIKYKI-
OQDNIYYNISKVNDDKIKVLYDATMTTWLEEYLI-
YDTIIEDFNKYNFILDDMFEFKDIYNNDAMLVKTNSLFPRKATSVFYKNILNQNT-
KDNQVLELMNLFKVYIFKYKYKTDFTKQEISEAANLIKDKNDSIKCLFSKYNQIISNFKILKTKINKCLN
CGSEEVDIILLTKYKTQG-FCSVICKDNICKQVYYLIPKYKYLTYSVPTQLLKNVD-
VKTMINLKNKSNVYGGTTYDSKNKLEYFTPN——

>Mytse

MKRSCI--
AYSKIDSDRQNIYITETKNGKYNIPQQFICPCTFEDYAIASVTDNKLEGCNNFGLNITLPEIKGIGGVRY
QTDFTYKLIEECITETIDNTIIKTGLELMDFNQKRKEYSNYIGNNIDMCTFKYGKCSDDIIFPSKDIYFP
LSFIFDNSNPRTCFRLPETKLQIKIKFRPFSSILLPDAKYKKHSLITDVDLQPYIKFTGYNTCGSPHKHR
YIEELITSTHQSNKKNYYTPDFLSITNILWYSRTFSGNMFISYPDYPETEENFIKTFIDKIIPDLIIISD
NKSRGFNEKCKFKKLKPDEIKFDNNSCIINIMNIPETHDIYYHTNILSFSRRNNPNEYNISKKFNILGTY



IPDEDKITITIHEIKHTINISDISIPINIWNADENTATGDLRSSKSKKNDIYVDDPFVFGLDFLSKLGIISR
SISSSANESIIDAYFPSDCLYSSTSTHSNPSIFLYRFNLHNIFVEPSRLIADVGKNFRCVNLAVDWKEFS
EVDPRSLFNKKLHICMTIVKKISYDNNIISVHTLE-
MNDIVYLQKSLAVGKSKYDDKNKKLCKKTVNKIIDCKNSGNSLDEYHEFILDSNTYFKLFFDIDY———-
KTSNDHONIDTYISEFKEFISYNINKDVDNKDIVDIKDNIYITLSNNPEKLSLHVFFNQLLVTPKSFVTL
KKYINNLKSKTNNLLIHNIDLAPFRKYTQLRFIYSKKN-
DSIYYHEYNYNDDLRKYILTSIDINNKHIITESKIEYDNIIYPESFIHNYIDVKISTESQLFKQKHTATN
ETIDIDLVFEG-
RTCSFCGKTLHKNGRFVKFVENIQIIKRGNSSNCRILSYYPRLGGFELADFIKDLDITKKIDAELYVFWK
NGKWVKIDSPSLFQGITKSVLDNNKNNHDEYMSNRFFNECKNRIMATLLNTSELCKNPYIIQFNNGVYDI
SSKFYEGDDAKPYIRLHNIRINYKNIDMVDEQIFDKNYNLLDTFNYIPENNPCRSVFEANLSSVLHYCHK
PIITIFHGPASSGKSTIKALIRQLLFDMFIDIPIEFYQTNNSNGPNAWLGKVEGKCVSFASEGEMGGDDK
FLAKNIKQLTEPYINGRDLNCSKCVQKNTLTQFIDLNPNPIFSSVDAPVSKRIAIVELNHTHFNEKLETI
NITSGNIVTIDEKFDSKIINNEFTLPLFYILKKWSNKHHKNIKLLNTPDF
FNN
MNKILEDLRNIPNNISQILPHQLATLDFLYQKCINDLSSVLLFHKMGSGKTIISLLFSIIVCNIKKVIIV
LPSYSILEMWKQNLYRSLILLNKEYNLQNIEFTTRTDISVMGK—-
TDIINEKLKNYNDYIMIIDEAHNFFGNMTGSVLSTLRKNTNIIYILLTGSPITNTVSTIKDIVELLTRET
FDENKYIIGGNRVFEKSINNEGITFLNKNLKGLISYYDEERKDIPEVKYRGKKIFLCPLTLCPMSKLHEE
NYYEVAKNIKNDMFIKILMSVSLVALGSITNYENFSQFMETDKKIFDNLYISNGKFTGSELVDLNISSKL
KKFRDTISERGKRFIYFANSTIGSAIIRSVMIANGISEYGKEIVNNFACVCIKDKRFVIITSKNSNYINN
ILSTFNEDNDDGNNIMFLFGSKIISEAYTLKNVKDIWFLTVPETKSELDQCVARAVRSFSYKDIDTKVII
RITASTTNTLSNDVSKTIEQYKDVLSTLSYDFRKQLYSELKFEKSKVADNIFKNLTISEDKIEPCVLECF
VLEKIRRYCYYNSRFKFKNKNIIKNIG-
NSYNLVEKYVDYAILSSFVIENNKFGNCYLRYFKDDVVTVKIILEYNNHLLSVRL——————-
TEIKIFNWYIIYPSSLEQFIVCKCKNEEIMYIIFDIHNYYLCDRELLESNEILKKNIDDFKIITNEVTQY
NFKEKINDKDLFLLTPYKIKPHSYNHNFNQYRWFYVLNKIEPSGSYMINKLQHIKTKTFYCKNASLFSNP
ISNKYLPVTRVSIDIECQHFGEFPTPDKFPISHI-
CWYKESIKPKITLTNYEITENNEKNRFIFDVEKLENNNVYINIYCSEKYILHFILYALVKDFDYILTYNG
HNFDFKYIQDRRLKNGTKLLINAIKIEDMDIKKH———-—
SYNQDTTYEIHSNNGIIFLDLYNYTKKFYNLNSYKLGEITKSKFNIIAKIDNDNEIVKIDKNKIKINKFY
DVIRTANYCFINNEPYIKNKKNIIKNNESIKNAYNKEFTINEIVEVMLSKDDVDIGDTYTDYTKYKADDI
AYYCVHDTVLCNCIFKYDMIHDRIVAFSNDYLLPHSKAFTYKSSTNMTGVLLKTLIENKTMIISGNVDEA
YDGGLVLKPKEIYIRGPTAVFDFNSEYPSNISEANLSPEKILKIILEDDEYALEIVKKYLEENYPYPDYC
YILIHDKIKKTNKYILVDRREPGIITKITRVGMQEKNQNKQLKNNNDNILHNYYSSALYSKKIMINSIYG
LLGSETFLFKSPAAAEYCTSLGQKCITYIKNLVDNSKYYNNILFNNQNPFTNKPIKTIYRGNLNVNFFRI
VYGDTDSLFINIKFDDLKADECFKFLSNIINNEILSKNFEFEYESMFNWLIMPAKKKY——
IGEIVNNDPLVSYTTKGMALVRRDCPVIHKTILQKTIDILKESLINMKN-
KNVEIKLNKYVLDVFRIIENQYLDINYIRSVKYSGNYKDPNNNYELVKSYNSRNPNKIDKGQRFSFIYGH
VVKKWNSKTLDISKHMIILEDYLKNKNKRICIEKYIKDILTNLEQILDNKNIINVYNMLINYSPN——-
MVYIKLSKNLYKLFKSKIKSNEILVFDTTKDIMDTIESSDLNIICPIFLYNKTDKVISNIN-—————
TNCKFTLREQLEIINKININSNLLHSPLYISIVCPCGFGKTIIGIDLICKLKYKCVIIVPRKFIMQWKEK
FEESSI-
IFTSFNGRKEAIEKIKNGNCDIFICPDKHLEDDTIKSYIYNNFSMLIIDEAHKYNLNNNISMTRFLYNGI
FKICIFLTATPTNMNAMINENIVITDQNNITKRLLIFENKFNKF-NNKCQQFINKIS—-
NNNFNVYIKNCISLDNRNNTIMELIKTSVNT——
KGLILTDYRTHMYIYNLLKNTTLKDIIYMYDVKDKNCNNLLSNLKNNKNYLIISTIACSESLDINNLNTF
HVLLPITNNKTLTQCIGRILRDY-NEDKLVCVYNSYINNIIKTYINDNTMLIKKSLSE—-WECSEK-
MVSEFDYNTLRKPFNMAVMGKTGSGKTTFLKNLLLKIGGHFKFIYLITSSEVNYYHKYIYPNHVFYLNKT
NIKILLGYLKKIRNFSYNKDLIGTLVIFDDIGKE—-




TKEKLENFTNECRHSNISNIFLVHRLEHLDTTTRDSITYYV-INSATENLDYMQCNKTIK-
NEIMTDVINTYNENGKGLYVIIH-ESIVYTSLIKQEDIDNKKDYVFCTESYIKKFISE——-
IYEINPQVIFLFDENKNVKRTIFLSKDSVIENSFVYYYLSLNNTKLTQPEYVNDHITILSFNIEQARGYIK
NLLQIDENILLFSIWHNLDYYYNNNEIFDPYNIKNNLLIESTDKILYMIYLDITDVFCVTTNEYTNTSLA
RDGMYQEIISNIYKNNYKLSSMVKE-SEEYSLTNNFDDIIK—————-
LSNINKYTKTLCIGYDFYIKGDKITIDNTD———-YSEVSLYIYIDENN-
TIKIVNDTLFAEKLNYFTDILKEEITIIKSNSPKSIIYIYFDTFLDSNINIQYDLKFFLNVTNTRNIFIDM
SYKINIMTSKNHISYRSFNIDTKLCKYLSLLILGYNHIFNRIQKHSRLKKIDELYPSRYCQNYKDVKRQP
VLIDSIDENLIKISDKYYVGREDDVYIDDNGLKYQCSIY——
YSNIGFLNNIYLASGTCYPCCYSKQKSRDEIFESCVFNKEILEDINPITIVNYGRILSKNGLSKLSPKLNN
ILNSNSKIDIIKHTNRIDFADNYTIIMAYQ-
PTITIRNFDDMYSFIINNNAIVVNDNIVYTDKKILKMNNIFITIIQNRIHQLKINKQSKLDITVKIKIKIL
KKYFNINNTNPIVENGISVTDDICKIDGEITVNKNIKYFTEYNNISLKPKSTSEYFKQYFDTIYTNNKLF
IKIFITKIMHIKIKTDYSKEEKLNITHKQISTTELICKYCNSFNVIKHKDIYSCCDCSNCYTTSSKRTTI
SSPSNNKTIHCNNVLKEISNISITFEIVEKFRKIVESNNLNKNSITTALGSEYLKSQGIKNYRTTHKLIN
ICNGKPLLLSKENIFDINIIFEDFIQFIYKNNYNRTISYEFCLDKIFAILKINYVINFNYNKLNKRDDKP
EIWNKYKIELYNKTRNINKFPCNITIKNEYQQKPLLRNMQDIKNMYLFPNNVNIFQSYIDFEYVKKYPYN-

FLIVLYPVYKLYWKNTYICYNQNTNTIYLGQEKITSIELINEYNELYIISNGVKITYSAYAYSTILKSSI
RLLNIDQILGIVESANKLGILSNNRKFNETENI——
FRYESNLKSIQVDVQLKIFDLFITRSDSIVSGGTGIGKTSIIPKIIWWFNFLFDGYSIFNFDINITEKNT
LLSLPRKATINSTATNYIKSLGYENILNSPIIIKYKDIKLSKENSKPRFSTLLISVNRLTVNNLKSSSTV
IIDETHEHDRYADISIAISYKLKKIRNIILISATIEYEIDNITRFFKKITQVYIPGFTLYPITEI-———-
ENTTDEISDILLYTPNGYSVIIFCESVNKIKSTIEQLKLNIPYKFYEIHGKILDVNKIIYYIENKKYIHV
IVSTNYLESSITISNAKLVIDNGKEYRKEFIDGKVSYITVSMYKQRKGRVGRVSKGTYVRTYTLKLNSFK
HINYQYLWDYIIIFKYYGLDVKNDYFVIPDDLNRVNNTIYYMKSIGIDIDKIYRIFNKYEINMLEYFIIY
LYGSNEILSTYDKNAIIPYKLYNIYIKMNVKLKLTRFKKF-
NFFCIFTFINKVYDGPFNTINDIVQDKFFYLKSENPLVISTIEEGVANLFLQNDPRDIKSKVLLNVELPFK
NL-
NYDLPTLFNREEVIKISKSGNEEVIMKINFEGKEDSKKSYIYSSLDNKGFYTYISISISIYRKNTSIDNK
TEYKKISNKTYSHTEIRIPQYISHGGNTAECDNSLTQSNNPGGYFNVSKSLKKMVTTRIEQTYVYPKRKK
TKAFTYHLAFISKKPSFLMPPQFLTLDIDFNIDKIKCVIDSKKTFIQIDVIALITALSNDNIDVVYDKIS
SGFNKEISDSIKILVENTKNILAEYNGDARKYVDKIIETNYLKKKNEISLQDYFNDIFNDFLPHIKGNFK
YKCMYIISILRQSFVSIFQSDVYPDKDNLATRRISTAADIFENITIRTSIDNSFELARDKISGSSKNNNIN
NILTQVKLLPQITQAFNNFFNMQDTKNSDVVKIGTHSNWAESIYISNAVGV———
SIELTKSLAQRKLHASSINVLDMMDTPDHGTKTGLVKRLCISTIITHYPIHIREELFNEVKKYIEDNKNN
KKEDEINGVISIIDEVIARIKNSEVENFIKEFRHAKIGFFKRNDIGIEILKNRYFQIRINVGNKRATIPV
FRVENGELIFRKYPDLKSYIDKSNSYTDLITKYYDIIEIIDVGQSIYSNICDTVTEFDSYDKKQRMKYDY
VRFPNYLYFSYLTSCMYDIGKMTGVRGTFGTAQSKHIITGPPDNIMNKYDTCNYLAYPERPSITNIPMEI
SGIANSIGTHVLVGFFSFN-
YNVEDGVIVNRESINRGLLSVISLISVKNELSDTQINNNNPTPENSYSKITATGLPSIGTVLVQGDALYR
CLKPKFKNDDDNRYIFDQSETLSNTYPAVVERTRKQGTDLIKIDMLLSSYRRLSVGDKI-
AKSVQKVTVSKIMDEKDIPYNENGERPDIIFNSPSIISRKTLPLYDEVSLCNMFSKIPYNDKGDVQFVNY
PIYTDKSPQDKYNFIKNELQKIYNNLSDSEIDDITHCRQILYHPYTKKPKKTKAFMGPMLFCRLSQMSAD
KISVRNRGRLDKYMQAPS-
GKKKGGGIKIGEMESDIFSTNGSVYALHELLSDPDEFYLPANICSNCGIFATYEENIQICLQCENLGLSP
IHKVRLTYAIKIFITLLNARGISLVPIKPKNNIYYVSNINK-—-
MTTFKYTLLDNNIIDSIPIVIDSIGNDNE-
NSVKSPKLGGTKFNVCSTCNLTRENGMGHPGRTPLKDICIVKPGCIKNIIDTLNTLCNNCFMLKNNTLFT



TILEKYNESINLKREILNGGIKCSNINCQNITGTYKYNKKAYFYVKKQKDISNKSIYTMLNGIPDIIYSY
SDSQLQPSKAFYVNNILIPVLPSRPPNYF--DN--
KESHVMTTKLGQLVGTSQKSKDESEVQKIYNDIDNVKPNPYKTSNVTLNIQVGGKGSIVRSNIMARRSDN
TARCVAGPTMD-
KIGYIYIPKSVAQTLTSSIYYNRFTENIIRDLLNDNIKYILLYRFDQLLKIKPQSRINNLLKMRYGDRIE
VELDDNDIILFSRQPSLHKFNIQAGICKIWENNTIATPTPIANSMNLDYDGDEMNIYKPKSSMA-
TEPIFTMLSVNMVKNNYNFSPVFGLIQDQIISVHMIYNKEFSLQEVIYILGEYSY-
YIRDNKKTYSGKELLSLLFPDNLTYENMFKNGEITILQNISSKQVVAQSYSFSNILSHLKNNIYAVYFIDV
ILYVARNFINLYSFSVSLKDIPNIYFVDEIQEYVNCCKVIQYMASKYY——TKKDHIMKLT———-
YDEMENIRIQNGNNIINNVKNKINDLFKNEKLNAIMLMKNSGYKITLDELVTVLGCTGQQGIDSDDIKPG
IMGRVFDSTLPSSLDIESLGFVKSSTLKGLSFKELAFHMFNASKKILKITCETSSAGSIGRKLVKFMEGY
KVDHLGRSVLNNDIIWYNTNHIKMVGGDISKIEILKPSLEMVNYSIINKLYNDNKKYLLNNFGTEINKEF
IFPVNIKLELQSYSKIPISETEALKIIDEFIEYVYVNIYFYNIDMTWFKYTLYTYMDRSTIIYSKEIINY
VINKIKLKLLNSLNPGYPIGLEYANNIQEKFTQQSLSSFHTTKKSGTASQLGFSDFKDTVELSKNKRDIV
TAYSIHKLEDIKKQIEYLSLKNLNPTINILEEEDEMV-ISVIIKYYIN-
DKISLYHYLQMYIEYLENNKIIKGF—-—
WIIMLNNNNINVIFVKIKIPYSINKIFMIKSIPVSVSKGKMSNINLEIDVIYNDNLEEQNYTLKFYIDSV
SDFINFDTKDIHMLGPWFTYNAFGIQFAEYSIRRRLVSSTKE——
KSMEICYIILSKLMCLSSEMYNIKRIREGKQNVIKTAIHGSSDAITTAAYNNVIDPNNDIYSQILSNEII
KLGHGYYDCYLNLNRYDSINNSVTEQDINIKSIENFMSEINEIINKFVKFYDNITNENIKNEVELTLINP
DLMLLSNIYNNESKKKTYLEYNLKKKSKLRQRHEYDYST——-YEIPNSHLTDRL-
TNNWETKTVIDEEKIDEVLMRHNIEDNNIELPLINDIDRISVIFVSVYIIIDSVLIEFKIKSYIGPLSSN
KSTHFNDIDTSRKNISYYLEIEILNIKLENNILQEKLEKAFSYIYKSTNISNLSLIEPSRIKTFTIQYNK
LTIDKDSYVMAIKIDGNVFTVKNS—-
ICSVITYNVIYKYKCNIDKNIEIGMGEYIKNNKKIYPFYFTEIVNRTIENRYDQQFYNSIITSFEPMQIK
FNKLTLKFNENNVSTNVVNFYKSIDYDGIILIDISNNKDKDYKFKIDNTVDIVCRLTYR~-
GVYILHSGGKLHISFSLFADDKNFAELTKYTVKSDIKYISDANLLVFNNNDK-
FGPSKLLSPIYCIVEYSFHSKIIGLRIDKTNNFYRQNYNGNSLDVITILQIHEQNYNIDYLLSLNESSNII
DNPRSKLLLNKKVDYFLDNTVRTSINILTNYMKTNAISMSISRLVTVLPN-
RYVLSIDIGRGGDLTKYYYVGISILGTDPDTIAIQESRERYKNLQLKSNAQSYKFHTLNISILNDNYEND
VKQSFMNQQFGVIEWQLAIHYSYNNNTKDSILLKLKNLSSNGTKVIITCLDGNELINRLNINEHITYNI-
QPGITYKITKISEDRISVLYNATMTNWLEEYII-
TDGITYDFAKYNFILHDMFTFEDIFNKNTYKTDILSNFGRKSTNMFYKTIKNDSNYNNEDINKLMSLFKV
YIFIYSFKTDITDEEVAESARLIKNIEYKNKCIFSEYKNIKCDFIITNTDSNLCIYCNIQDIDIYIKHIN
GIKG-
FCSKLCRDSISKQIYTILPIYKYNSYLIPYELVKDKEEFISYINVKNNDNLYGGYPLLYNKKIELFTTT-
>ASFV
ADKIILQDLLNSSNIKNVNSYGKPDPEPTLYVPVGFEYNKVRPHFGIPQYGDFFHDMVGHHILSWQDAPI
QGTAQMGTFPRNGYDWDNQTPLEGAVYTLVDFGRPVPGTKNAYRNLVYYCEYPGEYENVRFDVNGNSLDE
YSSDVTTLVRKFCIPGDKMTGYKHVGQEVSVEGTSGPLKPILTDENSHTNPKFLSQHFPENSHNIQTAGK
QDITPITTYLDIRRNVHYSCNGPQ——TPKYYQPPLALW-IKLWFNNLAIPSVSIPFGER-FITI-—
KLASQDLVNEFPRQSRFPPSRRNIRFKPNEISLTNELYINNLFVTPEIHNLFVHKTQVTHTNNNHHDEWP
TEYMFILKPTWNISDQNPHWHKFGHVVNIMQPTHHAEISFQDRDTALPDACSSISDISPVTITLPIIKNI
SVTAHINLIDKFPSKF————- CSSYIPFH—-YNAIKTPDDPGAMMITFALKPEEYQPSGHI-
NVSRARE—————-
FYISWDTDYVGSITTADLVVSASAINFLLLQNGSAVLRYSTWDHDTILLTRELSAFLTPGSKKTNIINRI
T———GKTYLPSTELLRLYEHLEQCRQGALMYFLELDYDLKLNTNAVPPLEPPALSRLCHRI-

EGSHIHFFFTLKPEVVQGKYGFHVLIPGLKLAASTKKSIIGSLQGVANPESCSLLYGLNHKPYQLKTGFE



LVFDSSDPDYIPIHI-———-
KNIESYLVSELSLTNEQCAADIAEEEIPTDSLPEARYLKILNLLPPEYVEYPLWSNVVNTSANYRPLAEW
SQKCPEKLWDASRHTEKKITKRSMYWAHKHAPQQYKVEVYYNGLEHYMIAKVIYAMMVVDVDSNGKYVWF
EGEIWKWRKESRVMDRITEHIKYHLSQPHENILNYKAFERSKSKIFNDSKGVIRLDTNPHLLGVGNGVLS
ITNHFHEHP-IHQYTHICYVPFNPENPWK——————————
LLNALQDIPELDARLWIMFYLSTAIFRGLKEALMLLWLGGGCNGKTFLMRLVAMVLGDHYAKLNISLLTS
CREAKPNSAFMRLKGRGYGYFEE——
TNKSEVLNTSRLKEMVNPGVTARELNQKQESFQMTATMVAASNYNFIIDTTDHGTWRRLRHYRSKVKFCN
PDP-—-GNPYEK-
KEDPRFIHEYIMDPDCQNAFFSILVYFWEKLQKEIKKVFCPTEETEAYRKSQDRVVESPSAETVYLSEVV
TAYAEWANIHLENSLEKYLQHKFETLQPGESYIGVSAGTLLTPKNKWWE——
WSPNLSAPDQKLIRDLRAYASPFPSIKGLQLHNAQLFVQNFQNPNTPLLLNWQTGTGKSIAAIAIAIFVV
GFTRAIIQTEMLRRPELYGYKEFASFNITGEEKNFDVLSLFHRSDTLNENQKISEAETNGLIRVNQKIMI
ADETHNVYNNNYGYVLDAFPPHQAPRAVFMSATPVTGSVMEYVDLLNLLVPRHELPNGQPLQRQQLFDVK
WKKDALALVERLSTGRVSFLLDTNTNFPERIFAG-
KMLSYKFIECPMSEYQLETLKQLPKISSNSIYDMVFPNPKFSKQTEPNSTETPTALMASTDWLLENFNVS
GSFLSLQPPTHISYSGKYTQMMKDISIIGKILIYHNRVRMGVLILQEILQSNGILNEVSSPVGTTRCSCA
AIRRFTILHSEIEPAVERSLALFNASNLEGHQLRILIGSKVIVEGLNFQAVRYEMIMSLPLDIPRLIQVF
GRVVRKNSHMELERNVTIYLVSTTPDELAKYAQKLKEYILIQGDMLPANVGATVLNTFEAQEVKTISNII
ISLSEWKAVSTPKLIQGITIDNLISLCYSKNQVPAKPLYVAAVLNKKEPLDIETYIRDFTKEPFQVLYEK
FQKDFFFFSKKDIQPFPDIFEIPLYMLNINVKRKENDIITQRVTNLLQT—-
NAPLLFMPIDIHEGAYTLFMYGSLENGYKAEVRIENIPVFFQIFNFLKSLLTAETIARLETLRPVGREKEK
EAPYIRIFFKLYEQRKAITYLNNMTAADDTTCYYRMEKLPLTSQHYSYEPRGVHRFSVPEDLVSSIVMAY

DIETYSPVKGTVPDPNQANDVVFC—————-— MIFWIHSTEPL—————- ASTCTMAPCK-
SSEWTTILCSEKNLLLSFAEQFSRAPDICTGFNDSRYDWPFIVEKSMQ
——HGILEEIF----NKMSLFWH-———- QKLDILKCY

YKEKISAEKSIISSFLHTPGCLPIDVRNMMQLYPKAEKTSLAFLENCGL———-DSKVDLPYHL———-
MWKYYETRDSEKMADVAYYCIIDAQRCQDLLRHNVIPDRREVGILSYT-
SLYDCIYYAGGHKVCNMLIAYAIHDESTIARGKREGKYPGAFVIDPKGLEQDKPTTGLDFASLYPSLIMA
YNFSPEKFV-—-ASRDEAKSLMAKGESLH—————-
YVSFHFNNRLVEWFVRHNNVPDKMGLYPKVLIDLLNKRTALKQELKKLKEIHHAMVDAKQKALKIFMNTF
YGEAGNNLSPFFLLPLAGGVTSSGQYNLKYLNSIKHYEQLCHEKVLSMASTLCAEDNGTSYLRMAYEEVF
PVCFTGKKKYYGIAHVNTFIGIDIIKQLTKTIGTRIMEESMKLNFEDFFSYVIVEKQVQFLCARFINENE
FQPDNVSNKDEYAQRRAKSYLQKFVQSIHPKDKSVIKQGRCYKYVHQEIKKKIFADLYEFFNTTNPIEFI
QSARFMIQYSDGEQKVNSMKKMEKKIVQLYNKGDAIHDLLTYIINTFQTKMLTFEFSSTHVELLLKLNKT
LILAGIHVKKHLQALLDSYNNEPPSTFIQQAIEEEPSCYDGIYKKLQSKLQHDFGRLLKALTVTARALPG
QPKHIAIRQETAFTLQGEYIYFPILLRKQFNYTTRVSLRACEFPLFNQQEMVDKI--KKLSPYGRFY——
LHLNTGLGKTRIAISIIQKLLYPTLVIVPTKAIQQWIDELTLLPHLRVAAYNNAACKKKDMTSKEYDVIV
GIINTLRKKP--EQFFEPFGLVVLDEAHELHSPEN————-
YKIFWKIQLSRILGLSATLDRPDGMDKIIIHHLGQPQRTVSPTTGYVREIEYQGHPDFVSPVCINEKVSI
ATIDKLLQDSRIQLVVNEARYSLHTAEPIIIFVEFRKLLEFYQALSKEFKDVQIVVPEVAL-
LCGGVSNTALSQSASIILLTYYGRRGISFKHMTSIIMATPRRNNM——
EQILGRITRQGSDEKKVRIVVDKDTLSPLSSQVYDRHRIYKKPYSSLIWDPYNSIPELQFKAHHFID—-
TTVLYGPSKTGKTVYVKHIMKILQPHIEQILVVAPSEPSNYEGFVHPTLIHYLADQNIDMLKTYHKLPVE
CLKEQTDQKLLLILDDCAAELFTKEIFKKFFYQNRHCFISMIICCQDDTDLPANLRKNAFVSIFTNASIC
MSNFSRQSNRYSQDKEYVEEISHIVKYRKLVYIRED-
RQHFYHSTVPLPTAKALKCAVYSKEVVIDKSNYWSKFNFLTNPLRVTLYNKDKEILQNFYLSQYVVGGDS
DDLFFVEDSGEEVMMPEIYRQHIFVALDIRDYKKEFQQVGGLNIDASMESQKDNIHHIFVANTLVAPMRR
QISTAMEDNYDLLYYLSPDAFK-
LLVQSPLQMEKQYPALSPSLLLEQKLINFTYAMIKISPLVNIQINVRNVFDEKFSNKTFVPIRFINKKAF



ILTIQNGYFIRHDFNSVSTLNNFINTINMGPAAFPRGGSLPLPSNEDIISISSMSVFTELKSRQISVRGL
QQTGIYNFLFKKGIGPGRKMDINVAYLFDANAARWETIYGGRNIRIYHRVTDIKIEMFNITQEEFNYLKI
LVNKLSQLHDKQQGKGDLRKYDTQYWNFTCQKTKAVNRIAFLPHQIADETIKEPDIFFYSLARQYYINGA
GNMFSSAELANLILQTFVDIFLDLVAICYDCVFFKDKQGDIEFEVAITQQKFLKNEAQYIFTEGKLINRH
NFCYFPIRLSSYIHDDIPIDFDLRPTQIASFEEWKFITLFNKEIVPSAVLQNIVGFLSEDQAILYPLEEP
YPQQNKANKALYKFLLIEFFDVLYLQSNSTRKIEFKTKITSVTEFYTKSDVDLNDIHTIKLQKNIFNFDY
TLLSPLQSYTYIEFYEDIETIGLINIYYSTLNRLIPVNHENYIHILAADILNLKLLTGLGVDDLQFLRPQ
EISKLKYKCKYCHTDMVFNTTQFGLCPNCGCIQELMGTIDETHFYIFNPNRHYRFWIEHILGRNCGTKVL
QQLKKIIKRDNKCIALLTVENIRKMLKEINRTDLNNCVSLILRTGVGPPQISESILLRGEYIFTEAIKIR
EKVCKKGRINYPYYIYKIFDAIRILQYIHLQGNDTLANNDSE--WESICME———————
LEIPTDRTHCVHF——————-
KPTLLELYRLPEFGGAIPTSLADRVLIIKSRTGSLPVHVFRIFQKYLGRSVICTQPRVLTAVTLIGATHY
PDMIGVGHKPLTEKPNRGLIYATAGVLLAQHTMTDDASRYAFMIIDEAHERLGIDLKSLRMLQRGSIGA-
RIFVILTSATIDTHKYSTYFGIGKENIILVEGRQYGVETHWPALTIHKENIHDRPTEADFNMDLEKLPLM
LILPEKPLRRVIVSTVVAETGYPEWAGGLITRPAAQSRIEQRRVGRVFPGFLYTKHVFEQIPAQQYPEII
TEDMLDPPPTDALASAIERAIAGTRGEKGLQLTQLGDIASRFSFLSEEARMCFSGAAISDIATILAVVSA
KKLNLLDSKQRNLAEAVLGIPPGFQHAIVYFINNKVNNVAKHLREWCKLKYSSMVQILARREDILNELAG
LNRLASANAETFLKRVCTLKQCMYCYDKHRLLYTGRNGIHFSYHDAVIKNPSCIVTPRIMLSPVSKQYME
RLEPFVSVDEEFLHKYVKTHFHFSGKSFKELKMKPSQMIKFPETTLINMIPDIPKNVLENVCHQYSFKRL
IYCETF-
YTDMDVENSVELIGLLTNDFNKLYHLLKPDGFLIVYDHKQEFLHSLQDALGHHTIRHTIPWETIFKGFTP
IFSKQPFIVKLRPQITYGPIETDNELTEADMLSFISAAFDDLMDNGIPQIFNVDITYKDQRDHTEQIQFN
FTDVNIERPQHRPNKARLCGLSYSGPVNLAAEVILTAHYSNGRQEVKRASIPPF—-
QVSTFPIMRGSNRCHTHHLSKTADPNEPGGYFIARGG——EWVVDLLENIRFHIHYHTMQGNIIRGEFIS—-
QPGGAFIIRYMTTAITIEIN-————-
STKFSKLRIPWYLIFRMFGMTGDDSIIEQVVFDLSPVNTFMIEILEKSIHVLDPIHEPNREKIIQFLSEK
KFVSNKSDENAVQYLNEILDKILPHMQTARVRKLRFLGLLIHKILLVIMNVFPPTDRDSYRTKRVHGSGK
AFKATFNTSIAPIINGFKELAFEELTQRNITIEAFSAALTASDLNRSMESIISGNKTRQRPIVRVSTQSNL
LNTISALRTVNTTNASKQTERADMMRRVHASYPGYICVAQSADTGEKVGMSKQLAITANVCTLSLKQRL-
LSDPATQQLADVSNKDIVRK--GLRVFINGIGCCTN---AFELAQRYRMFRRGKIVHPHTTIYWD-
SMVDEVEFWLDVGRLTRPLLIVDNNIEKYNQYKAAEARKKGDKDWEKHKIPFIQNTRFLTLEDLVAQGIC
ESITELRKHKHDVTRRFTHVDVPQ————————-
AILGLAALVSPRVTYETNQGRQTGGWYCFSWPYRVDMNRFFQFYEMPLVKTIAHNY—--VIN—-
GLNTIVAYMIYGGYNQEDSVIVSQSFIDRGGFTFYREEKVELESDIESFGKPDPKNLKPYEKL-
VDGFVPVGTVVKKGDIIIGKVAKIRGEKDELNKYIDRSVMYGFDEPAVVDAVRPHGPNDEIFGLMRLRYR
NLNIGDKMSSRSGNKGIAALALPTSDMPFTEDGLQPDLIVNPHSHPSRMTNGQMIETTVGLANALQGVVT
DGTALPINVQLLSERLAQEGLRFNG CQKM-
FNGQTGEYFDAAIFIGPTYHQRLQKFVLDRYAVASYGPTDALTGQPLDGKRSHGGLRLGEMEHWVLTAQG
AMQTIIEKSHDDSDGCI-SYICRNCGEPAIYNASHPICMNCD——-
VQAIGMVDSRRSSIVFQHEMRAANVNITSVLS——-PRVFQPA——
YAETAAVQFNIAGDNDHKRQGVMEVTISNLFEEGGIYDARMGTTDHHYCITCSHQRKQCMGHPGILQMHA
PVL-QPLFIAEIRRWLRVICLNCG———————- APIVDRYELPKRLIEAASSEGKQCY—-
VCKAVHPKIVKDSEDYFTFWVDQDYP—————
QITREIFSRVTKLGRSKNSHPEKLVLKAIQIPPISIRPGIRLGIGSGPQSFHDINNVIQYLVRKLNIDRN
LQTIQQLYYNFLLDSVSTATQGGTGKRGIVMGKEGRIRKSLLGSQVWSISRSTICGNSDLHLDEVGYPIS
FARTLQVAETVQHYNINRLMPYFNGK-
RQYCSRVYKQIQSVHDIEGLKQDFRLEVGDILYRDVVTGDVAFFNRQPSLERSSIGVHRIVVLENSTFQM
NVSACAWYNADFDGDQMNLWVPWSVMSRVEAELLCSVRNWFISTKSSGPVNGQVQDSTVGSFLLTRNTPM
GKNVMNKLHAMGLTTQTDCFANYSGKSVVSMLLKQPINYQRAIRNGELIEGVLDKKAVGAGSSGIYHLIS
RRYGPQQALKMIFATQQLALNYVRNAGFTVSTADMLTPEAHQEVQEIIKLLLESEEINNRLL———-




HGDIMPPIGLTTHDFYEKLQLNALKFPDRILKPIMNSI-—
NPETNGLFQMVATGAKGSNPNMIHIMAGIGQIEINTQRIPQFSFGRTLVYYPRFALEAQAYGFICNSYIA
GLTSPEFIFGEMNGRFDLINKALSTSSTGYANRKAIFGLQSCIVDYYRRVSIDTRLVQYGEDGLDARQLE
TVRFEIMLSDQELEDFSRLKKDRDKYRQIFLFNFSQLLTDVRQVPVNVASIVKNSSTSPFDEKSILQKYA
MVKTFCKNLPYVFINNIQYLKRAMLIRIELATVNITCEQMSAILDLIRLQYTQSLNYGEAVGILAAQSVS
EPLTQYMLDSHHRTNKSGIVRQEIFSAKNPEVETNKYAQEIANSIELIERLILQWHLLYVMYPDFASDVE
WMTDNHPLLQIRLLNKTTMILKSISLESIINSLNTYIMHSVENTASGIPIIILRESAFRRSTTRMATDEK
TAVNVVDKLLNSTI-
RGIPGIKNANVRVDQGKLVRLDNYAIKTNGTNIFGAMLDDNIDPYVSSIGDTMELYGIEAARQKIISEIM
GDKGPNHRHLLMYADLMTRTGQVTSLEKAGLNAREPSNVLLRMALSSPVQVLTDAAVDSAVNPIYGIAAP

TLMGSVPRIGTMYSDIIMD———————- KYITENYKSVDSIDML-MSLDNLVARYQRCFNDQSTI———-
ELEIRFQQINFLLFKTVYLVAQEIPSTISHSI-——-
RCIKKVHHENHCREKILPSENLYFKKQPMFFKFSEPAS——————- LCKVSLAIE————-

QPIRKFISSVLVRLKNTTFRVSELWIELTIKQLMGSEVSAKKTLLFDLINPDDEYLYEIEIEYTKADVPN
HLMLTAYHQAIEFIASHILSSEILLKLLPQVKS-MTKADYMFYPPVGYYVTDKADGIGAVIQDTQIY——-
VVADQLYSGTTGIEPLKPTLDGEFMP-EKEFYGFDVI—————
MYEGNLLTQGFETRIESLKGIKVFNKAEMKPFISSADPNVLLKNFESIFIDGIILVEPGNNTNTKWKPTW
DNTLDFLVRLVPEYAPKKGFSLHLLFVGFKKLANCPGYTKLFPVTQRNQVQFQPSDFPLAFLYYHPDSSF
SNIVLEMRCLKEINYRWEIVKIREDRQQD-LKTGYFGNDFK————————- TAELTWLNYMDPFS—————-
FEELAKGPSGMYFA———-GAKTGIYR--
AQTALISFIKQEIIQKISHQSWVIDLGIGKGQDLGRYLDAGVRLVGIDKDQTALAELV—-
YRKFSHATTRQHATNIYVDLAEPAKEISEKVHQIYGFPKASSIVSNLFIHYLMKNTQQVENLAVLCKLLQ
PGGMVWFTTMLGEQVLELLHENRIELNEVERENVKFAIKRLFKEDILVLLPFSNGDFYNEYLVNTAFLIK
IFKHHGFSLVQKQSFKDWIPEFQNF—————————— SKSLYKILTEADK-—————-
TWTSLFGFICLRKNNILYLSGITIEECLQTKKTTDDEAEVKLPSVFTTVSKWVT—-
HSSFKCWTCHLYFKPKFVPTYMRGLGNFCSFSCAASYVDVHYTPKRWEARELLNMLYRFFTS——
QWISYIKMRKE---YGGLSEEAFIELHTLEESIS

HHUH A A AR H R H B AR AR AR R R R R R R BRI R R AR AR AR AR AR AR AR AR R B AR HRHRHHBH B SH
HHUHBHBH A

#H###### original alignments for 13 conserved proteins used for Figure
3 tree #######

HHUH AU H AR AR AR AR HBHRHRHRBR R R R H R AR AR AR AR AR R B AR HRHRH R GRS
HHUHBHBH BB

NCV0G0022, major capsid protein

>ASFV_9628189
MASGGAFCLIANDGKADKIILAQDLLNSRISNIKNVNKSYGKPDPEPTLSQIEETHLVHFNAHFKPYVP—-

VGFEYNKVRPHTGTPTLGNKLTFGIPQYGDFFHDMVGHHILGACHSSWQDAPIQGTAQMGAHGQLQTFPR
NGYDWDNQTPLEGAV————- YTLVDPFGRPIVPGTKNAYRNLVYYCEYPGERLYENVRFDVNGN————-—
SLDEYSSDVTTLVRKFCIPG—-DKMTGYKHLVGQEVSVEGT-
SGPLLCNIHDLHKPHQSKPILTDENDTQRTCSHTNPKF—-
LSQHFPENSHNIQTAGKQDITPITDATYLDIRR-———-NVH--YSCNGPQ--TPKYYQPPLALW-
IKLRFWFNENVNLAIPSVSIPFGER-FITI-——-



KLASQKDLVNEFPGLFIRQSRFIPGRPSRRNIRFKPWFIPGVINEISLTNNELYINNLFVTPEIHNLFVK
RVRFSLIRVHKTQVTHTNNNHHDEKLMSALKWPIEYMFIGLKPTWNISDQNPHQHRDWHKFGHVVNAIMQ
PTHHAEISFQDRDTALPDACSSISDISPVTYPITLPIIKNISVTAHGINLIDKFPSKF

——CSSYIPFH-—-YGGN—————- AIKTPDDPGAMMITFALKPREEYQPSGHI-NVSRARE—————-
FYISWDTDYVGSITTADLVVSASAINFLLLQNG-SAVLRYST———————
>SGPV098

MNSVLIQSAKQLEQNNEYESTD-MFGCPIITGTS
YMPCLIHVESNGVEYMKATKQSEHPTTVYSFNINDKEINAFNKFIL————-
SFEVSELHSNHPIA—————— YVPYFGFKLIKKVAIYDEN————- NKVIEIDGAT-
LFSRALSKKDNISTSGYSKE——LNNFNINYTENLNNEKTYFLPSTQINVPLNIFYPNQ——
DTFSTIKNFPNSFLRIEVTVMTEL TNVMVYNPEATIFLAYEKPLV—-
NTLSIKKPVLGIVVYSVQNRESTNDEQYIINNY————ESV——GNYEDDEHYVHGIDNVSHINFDVGND-
LSG———KRFMVWAGHDQSESNWTNMY LKKLLTECIIILPNGESPDVNDGNLS—-PKAKY-
QIMKN—-————- NKIELGNIKTIDLVIERVPKNYSAWF—————————-— HTNPLVFRENKTQST———————
YNIVEKINFVHCSWNILQNNFV————FYEIDHQIT-
IGDISVPIEIWNVNTKSDEGDNRSVLCKNSDVI——INDPFFRGVDFLNK-
QRPIEIATVKHGNETL————————— YQSHLNACYYYPDNFSRISFPFMTKGYGNI——
SFCHHTDTAVCPNYLPSDHIRGRCQIGIKAVWANQDKSTPHYHISKKLIIQYGVVSKVSSVNK-
RNITSILNSRTIIDEE-

>u2_Melsa9631501
MNRSLI-—-LYDN--SNSSRLN-IYTLQCNEGNY
NIPY-QFTSSSSVYEN-———————— GYLIYKITDSKLEGCNNFGL—————
ITTLPEIKGIGSIR——————
YQSNFVYKLIEEFVIETIDNDSTVNTIIKKSGLELLFEFNRSGSKYSKIIGNNID——
LCSFNTGYTAD————— DIIFTSREIYFPLITIFDNQFINPHTCLRLFPKTKLQIKLK-

LTDF KNVMVYDK—————— TYLKNSLKNITNIDLQPYISFTGYNTTGSEIKN—-
RFLEELVLTQDNCT——TNCNKKIYYTPDFSSITNVLWSIKVDNFNG——-
KSFISYPNYPETEESFIKSYVDKILQD-LLIVDFNNNFYAKRKFDN--KKCKFVEIKPF——————
DVVKHDVNNQCIINIKGIPEGMKLYY—————————— HKNILSFSRRNKNDE-———————
YNISNKFKYILGEYLEKEDRIY-———-FIDVKHDIS—-
ISDVSIPIEIWNAEENTSTGDLRSDKMKEMDVI——
VYDNFIFGMDFISKDLGIFTSTLKTNSNETIHDINSDRPNYEFYLNSNCVYPVT——————
PINDESYPSIFIHRFNQHSILLSEPSRLIADNDKNFRRISICINWKHYPDTDPRSLFKQYMIIGMTIVKK
VTYDNN-IINVHIVDERK—————-

>u2_Anocu578887679
MQRSLI-—-NYNK——INSNRSN-IYVTETRDGNY
NIP--QEFNCPCSIEN-————————- DYYICKITDNKLEGCNNFGL————
TITLPEIKGIGTVR—————— YQTNFVYKLIEEFIIETIDND—
TNITILKKTGLEFLFDFIKQEHNYINIIGNNQN——YCIFKTGKFSD————-
DIIFNTCEIYIPLITIFDNSSMNPRTCLRLYPETKLQIRIK-FRPF
KDILIYDI————— KYRKNSLKNIQDVDLQPYIKFLGYNTCSDEFRN--RYIEELV———-TST——
HQSNKKNYYTPEFSSITNILWYTKSDIFNN-—-KQFISYPNYPETEESFIDSYVNRILED-
LITVDCNLDFIKKRQF-S——ETCKFLKLKSY—-————
DEISFDVNNVCIINITNIPEGYDVYY-———————— HTNILSFNRRNSTNE———————
YNISKKFKYILGEYLLDEDRII-——FRDIKHNIT-
IHDVSIPIEIWNAEENTSTKDLRSKKSKQKDII——
INDPYIFGLDLLSKESGIFTRSLKSSSNETICDVNSDTVNLAYYFNCDNLYPIT——————
TITNSSYPSIFLYRFNIHNILFAEPSRLLADIEKNFRCVNITIDWKEFPDMDPRSLFPKKLIICITPIKK
ITYDNN-IITTQILDAK——————-

>u2_Mytse506497894




MKRSCI-——AYSKTNIDSDRQN-IYITETKNGKY
NIP--QQFICPCTFED————————— GYAIASVTDNKLEGCNNFGL—————
NITLPEIKGIGGVR——————
YQTDFTYKLIEECIIETIDDNVKYNTIIKKTGLEFLMDFNQKRKEYSNYIGNNID——
MCTFKYGKCSD————— DIIFPSKDIYFPLSFIFDNSNMNPRTCFRLYPETKLQIKIK-

FRPF SSILLPDA—————— KYKKHSLKNITDVDLQPYIKFTGYNTCGSPHKH—
RYIEELI-——-TST——-HQSNKKNYYTPDFLSITNILWYSRTDVFSG———
NMFISYPDYPETEENFIKTFIDKIIPD-LIIISDNDDFLKSRGF-N——-EKCKFKKLKPY——————
DEIKFDVNNSCIINIMNIPETHDIYY————————— HTNILSFSRRNNPNE——————
YNISKKFNYILGTYIPDEDKII———-IHEIKHTIN-
ISDISIPINIWNADENTATGDLRSSKSKKNDIY—-—
VDDPFVFGLDFLSKELGIISRSISSSANESIAEFNSDIVSIDAYFPSDCLYAVS——————
STSTHSNPSIFLYRFNLHNIIFVEPSRLIADVGKNFRCVNLAVDWKEFSEVDPRSLFNKKLHICMTIVKK
ISYDNN-IISVHTLE————————

>u2_Amsmo9964436
MKRTFI-——PFSKTNIDSDRPN-IYITETKNGKY
NIP—-QYVSSPCTFQD—————————— GYAVASITDIKLEGCNNFGL—————
NITLPEIKGIGGVR————— FQNYFIPKLIEECIIETIDDN-
KTNEIIRKTGLEFLMDFIQKKKEYSRFVGNNSD—-LCKFKYGKCAD————-
DIIFPSKEVYFPLMFIFDNVNMNPRTCFRLFPETKLQIKIK—FRPF
ADILLPDV-———— KYKKNSLKNISDVDLQPYIKFTGYNTCGSPFKH-—-RYIEELT———-YST——
HKSNKKNYYSPEFLSITNLLWYSKSDIFRG——-NMFISYPDYPETEENFIKTYVDKLLKD-
LLIISDDENFIKSKGF-S—-DKCKFKKIDPC—————-
DKIVFDVNNNCEINIMNVPEGFDLYY-———————— HTNILSFSRRNNPND———————
YNISKKFSKISGTYIPNEDKIL———-IHEVKHTIN-
ISDVSIPLSIWNANENTSTGDLRSIKSKKSDIY——
VNDPFVFGLDFLSKELGIISRSITSSSNESIAEYNSDTVNIESYFQSDNLFAVT——————
PTSEYSNPAIFLHRFNLHNIIFIEPSRLIADAAKNFRCVNLSIDWKEFPEVDPRSLFNKELQICQTIVKK
ISYDNN-IITVHILE———————

>ul_Nilcr115531784
MNTSIVNSFLGSRRAEAAKSKN-VFGVDPQETTY
YMP--QYITVSGIRCD————————— DVVRYEVKDQYINAANYFVL————
TVPLPEIKGVGSFA-—————— YAPHVGYKCIKRVQFSSQR————— GLIWEIEGEE-LFAASR-

STISSLKIPANDKIVIEVA-FNRI SDVVIYDA——————- AFNIDAF—-—
AHGFVYQPDLSFIGYTVKGLQAKP——AYLQIPR————RVV——GSLNITSNSLGEVYSITSLSVYVKP—-
CYG-IENKFIAYPGFDQTPAAYVKAYVERLLFD-LLTVSAE—-——-RPSNF-P——

PESDIVRIASS————- DIVTIQ-DIDVSVCIDGVPAGKSLYF—————————-
HRNLLVFGTRRNGAA——————- YNISKKFSKICGFYNDVNDTII-——-YTEVLHTVD-
MLDVSIPVKLWNSERNIQAGDNRSAASKAKDVY—-—INDPFLKGIDLLGS-
FDPVERMEVRFGHELM————————- YSEDFPISRIY—-—-N-———

RLLTSATAAERKLIFNYTQCCLFKPTILQADHSRGKDKLHVKVGYKRLDVDNPIHYVDRQLVLACNDLYR
ISYDNSEVKVSKIND————————-

>ul_Canvi40556008
MNNSILSSVNSAD---FMKRTN-IFSFDVQQPTA
YMP——QYISVNG-YYDRKDQNDTSHHHTISFDIRDQHISAVNYFVL—————

SIELPEVSGEGEFA—————- YVPYVGYKCIQRVIITCGD———— ITIWETDGEE-LFDKCVDDDIAI-
MSGYSSE—-LNDVSIGYTPN————- DTIKEHTTVYVYIKSPFDID—-KTISSLKL-VNSKITVTVT-
FRSI NDVIVYDS—————- KFQAEKF--IQEFVYSPELHLIAYAVNDIKPKS—-—

AYIEMDR-——-RLVSCSSTPAPIPVISDVYACSEVSVYVKP—-



YYGMMENKFISYPGFKQNESDYIQSLVNRLLDD-LVVVTDT———-VPKDF-P—-

DSAMFLKVPVS—————-— GKITLQ-DVDIVVKIDNVPEDKDVYY—-—=——————-
HSNLLVFSTRKNSFV——————-— YNISKKFSTIIGTYSLITDSIN-——-FSNVVHSIS-
ITDASIPVSFWSSQKNVYPGDNRSSHSKSKDLV--VNDPFRKGIDMVNK-
TEVISRLELKFGNDPI-————————- YTETLPITKIY——-N-————-

KLLTGTRVNMRKLIFNMNPANIFRPTTLNANTKRGKDKLTVRVSYVDIDPNNPIHYVAKQLVVICTDLYR
IDYDGK-INVTKITE————————

>ul_0rfvi41057138
MNNSVV-SLVGGD--DAVRRAS-VFATDHRAPTV

YMP——QYITTQGVVDT————— TSDAVTVTFEIRDKYISAMNNFVL—————
SVDLPEIKGVGKMC—————- YVPYIAYKLIRHVAVNSAA————— DTIWETSGEE-
LFDSCLDNERVMELSGFSRE—-LNDLSTGSSPN————— DVIKEAACVHAYIKTPFDAD——KTFSTLKL-
SDSKITVTIT-LNPI ACVMVYDE————— TFDAAKL—-

AKEFPYSMELSFIGYMVKNLCPRP—-AFIEMPR————RRV——EQINHTTAVITDVHACTSLSVYMKP——
VLSDANNRFISYPGFQQSEGDFVMAFVERLLED-MVIVSNC———-YPEGF-P—-
DTAEIVEVPPS—————— GVVSIQ-DTDVFVRIDDVPVGMRVFL—————————
HTNILVFATRKNSVV——————- YNMSKKFSAITGAYSRATSRIR————FTTAIHSVN-
IGDASVPVGVWTCQRNVYNGDNRSPEARAKDLF——VADPFLKGVDFKNK-
IDVIARMDVRFGNEVL———————— YSENSAVSRVF——G————— EIL-
GKTPGVRTLQFNFTPSTFFSPTALNSNVSRGKDKLAVRVTTAHMEAHNPLMYVPRQMVVVCNEVYRLSYD
AG-IVAEKVTAQ————————

>ul Mo1c09629034
MNASIINSLIHAE--DGVRRSN-VFGFDMHQPTL

YMP——QYVTVSGVLQP————- DAGAHPVVAYEVRDQYITAMNNMVL————-—
AIELPEVKGVGRFA-————- YIPHVGYKCIRNVALTSVN————- GTVWEVSGEE-
LFDSVRGHAAALELAGHSRE--LNDITRGDSPN————- DTIKDASTVYVYLRSPFDCD--HTFSSLKL-
SDAKVTLAVT-FNPI SDVLVYDA—————- AFDLDAF—-—

LRSFVYATELSFVGYMVRNIHAKP--SFLEITR-———RQV--GQMNLPTAVVTDVHAATALAVYVKP—-
YYGPVENKFIAYPGFSQSEQSYVCAFVERLLED-LIRISDA-———EPSGF-P—-

EAAELVEVPPG—————- GLVSIQ-DVDVLVRIDGVPAGKTVFF——=——————-
HTNLLVFGTRRNSFM——————- YNLSKKFSVIAGCFSPATGKII-——-FTSVQHTVS-
VTDASIPVGFWSSPKNVYHGDNRSCSSRAKDIF--VNDPFLKGVDFLNK-
AEVISRMEVRFGNDVM————————- YSEIAPISRVY--N-————-

QVLHGAHCGTRKLLFNFNPGAFFRPTTLTANPSRGKDKLAVRVVYSSMDPNNPISYVPKQLVVVCTDLHR
VTYDPY-IRVSKVSE————————-

>ul_Squvi549059696
MNNTVISSLMHTD--DAAHRAN-IFSVDCRKPTL

YMP——QYVTMAGVTDP——————- VAPNVISFEVRDQYINAMNNIVL————
CLELPEIKGVGRLG—————- YVPYVGYKMIRHVSIVSVH————— GTIWESCGEE-
LFESVRSDPVALELSGYSRE——-LNDINIGLTAN———— DTIKEAASIYVHIKTPFDVE——KTFSSLKL-
ADAKVTVTVT-FNPI VDVIVYDG—————— TFDIDAF—

VRDFSYVAEMSFVGYMVRTINNKP—-SFIEIAR———-KTV--SQINQSTAVVTDVHAATSLSVYVKP—-
YYGNTDNRFIAYPGYAQSESDYVSAFVERLVED-LVIVSAD———-YPTGF-P—

DTAQIVEVPAS————- GVVQVQ-DAEVFVKIDNVPCGMQVYL—————————
HTNILVFGTRKNSFV——————- YNLSKKFSVITGVYSSSTNRVI———-VMNVSHTVN-
ITDASIPVSFWTCQKNVYHGDNRSDASRERDMF——VNDPFLKGIDFKNK-
TDVIARLEVRFGNDVL———————— YSESSPVSRVY—--N—————-

ELLTGSRGAVRSLRFNFTPSTFFRPTTISSNPSRGKDKLSVRAIYGTMDPNNPIAHVPKQLVVVCNDLYQ
VTHETG-VRATKVVAEAPAVPRSQ
>ul_Vacvi66275915



MNNTIINSLIGGD--DSIKRSN-VFAVDSQIPTL
YMP—-QYISLSGVMTN-——-DGPDNQAIASFEIRDQYITALNHLVL————-

SLELPEVKGMGRFG—————- YVPYVGYKCINHVSISSCN————— GVIWEIEGEE-
LYNNCINNTIALKHSGYSSE--LNDISIGLTPN————— DTIKEPSTVYVYIKTPFDVE--DTFSSLKL-
SDSKITVTVT-FNPV SDIVIRDS————- SFDFETF——

NKEFVYVPELSFIGYMVKNVQIKP—-SFIEKPR————RVI--GQINQPTATVTEVHAATSLSVYTKP—-
YYGNTDNKFISYPGYSQDEKDYIDAYVSRLLDD-LVIVSDG———-PPTGY-P——

ESAEIVEVPED—————- GIVSIQ-DADVYVKIDNVPDNMSVYL—————————
HTNLLMFGTRKNSFI-—————- YNISKKFSAITGTYSDATKRTI-———FAHISHSIN-
IIDTSIPVSLWTSQRNVYNGDNRSAESKAKDLF--INDPFIKGIDFKNK-
TDIISRLEVRFGNDVL————————- YSENGPISRIY—-—-N-————

ELLTKSNNGTRTLTFNFTPKIFFRPTTITANVSRGKDKLSVRVVYSTMDVNHPIYYVQKQLVVVCNDLYK
VSYDQG-VSITKIMGDNN—————-

>ul_Yabdil2085073
MNNTVINSLIGND--DSVKRHN-VFGVDCHTPTL
YMP——QYITLTGVVSN-——-DSPEQHVVSTFEIRDQYITALSHFVL————-

SLDLPEVKGIGKFG—————- YVPYVGYKAIQHISVSSNN————— GILWEITGED-
LFISCRDNDTALKHSGFSHE—-LNDVSTGLSPN————— DTIKESTTVYIYIKTPFDEE--KTFSSLKL-
SDSKIVVSVT-FNSV SDITIRDS—————— TFNYETF—

VKEFVYVSELSFIGYMVKNIQTKQ--SYIEKPR———-RIL--GQLNQSTAVISEVYAVTSLSVYVKP—-
FYGNTDNKFISYPGYLQSERDYICAFVERLLED-MVIVSHS———-LPKFF-P—-

DSAEIIEVPPC—————- GIVTIQ-DAEVFVKIDNVPCDMKVYF—-—————————
HTNILVFGTRKNSFV——————- YNISKKFSTITGSYSDSTKRIM———-FSHISHSIN-
ITDVSIPVSLWTCQRNVYNGDNRSECSKSKDLF--INDPFIKGIDFKNK-
TDIISRMEVRFGNDVL————————- YSETGPISNIY-—-N-—————

DLLNNCVGGTRTLKFNFTPHTFFKPTTIVANPSRGKDKLSVRVVFSSFDPNNPIYYVSKQLVLVCNDLYK
ITHDNG-VNVSKITGEQNT————-

>ul_Myxvi9633724
MNNTVINALIGNE--DYVKRHN-VFGVDVQTPTL
YMP——QYITINGIVSG——-GVSCDQPVTSSFEIRDQYITALSHFVL————

SIDLPEVKGIGKFG—————- YVPYVGYKCIQHVSVASTE————- CTIWESSGED-
TYNSCVNNETAMANSGYSHE--LNDVSVGLTPN————- DTIKDAATVYVYIKTPFDVE--KTFSSLKL-
SDSKVTVTVT-FNPV SDVIVRDT—————- TFNYEAF—

VKDFVYVSELSFVGYMVKNIQPKQ--TYIERPR———-RVL--SQINQATAVISEVHSVTSLGLYIKP—-
YYGNTDNRFISYPGYNQTERDYICAFVERLLED-LVIVSDT———-VPSTF-P—

DSAEIVEVPPD—————- GIVNIQ-DVDVFVKIDNVPKDMAVFY—-————————
HTNVLVFGTRKNSVV——————- YNMSKKFSTITGTYSEVTKRIM————FSHISHSVN-
ITDVSIPVSIWTCQRNIYNGDNRSEYSKSKDLF-—INDPFVKGIDFKNK-
MDLISRLEVRFGNDVL-————————- YSETAPISKIY—-—-N-——

DLLSGCDSGIRMLRFNFTPHTFFKPTTIVSNPSRGKDKLSVRVVFASIDPNNPISYVSKHLVLICHDLYG
IHNDSG-INVVKITDDVKNK———-

NCV0G0023, D5-1ike helicase-primase

>ASFV_9628179
MREESWEDHDTIQLTAQRKYLAEVQALETLLTRELSAFLTEPGS——————- KKTNIINRIT-———————
GKTYALPSTELLRLYEHLEQCRKQGALMYFLERQGTYSGLMLDY——-



DLKLNTNAVPPLEPPALSRLCHRI——————————— FVHIKNSSVLP——————-
EGSHKIHFFFTLKPEVVQGKYGFHVLIPGLKLAASTKKSIIGSLQHDATVQKILHEQGVANPESCLDPHS
ASVPSLLYGSSKLNHKPYQLKTGFELVFDSSDPDYIPIHQI————————
KNIESYNLVSELSLTNEQGSLVRPVYCAADIAAEKEEEIP—————
TDDHSLSILMLHDPEARYLHKIL——————
NLLPPEYYVEYPLWSNVVFALANTSANYRPLAEWFSQKCPEKWNTGGKEKLEKLWNDASRHTEKKITKRS
IMYWAHKHAPQQYKEIVEQGYFSILAEYVYSYNGMLEHYMIAKVIYAMMGNKFVVDVDSNGKYVWFEFVL
PGQPMNQGEIWKWRKEVNPDELHIYISENFSRVMDRITEHIKYHLSQP——
HETNILNYYKKLLKAFERSKSKIFNDSFKKGVIRQAEFLFRQRSFIQTLDTNPHLLGVGNGVLSIETIPA
KLINHFHEHP-IHQYTHICYVPFNPENPWTK
LLLNALQDIIPELDARLWIMFYLSTAIFRGLKEALMLLWLGGGCNGKTFLMRLVAMVLGDHYASKLNISL
LTSCRETAE————- KPNSAFMRLKGRGYGYFEE————-—
TNKSEVLNTSRLKEMVNPGDVTARELNQKQESFQMTATMVAASNYNFIIDTTDHGTWRRLRHYRSKVKFC
HNPDP GNPYEK——-KEDPRFIHEYIMDPDCQNAFFSILVYFWEKLQKEYNGQ—-
IKKVFCPTIESETEAYRKSQDTLHRFITERVVESPSAETVYNLSEVVTAYAEWYNANINVKRHIALELSQ
ELENSVLEKYLQWSPNKTRILKGCRILHKFETLQPGESYIGVSTAGTLLNTPICEPKNKWWE———————
WSPNLSAPPEKEASAPTP

>u2_Melsa9631496

——————— MDKYI YLQKGLKVKLLDKKKCILEE——EYVNQIDKLTL--
DELLEKINNA-IENNDSIEEYHEIILNEYHDRFKLFFD IEL
KKKYNSDYFDSTFENFKDEISSFLA——————————
SVFIEFYNINSTLELNEDDLKNHIFDGISATTSNDPNKISTHVFFTNILVSNSVFTTLKIHI-———————
————HNYKKRTTN————————— ELILG-—IDEQVFKNNTLLRCIYSKKS—-
NSKYYHTEYDDQIESVNDLQKY-LVTFVDDDEDN-——————- ILIDTIDTDECELTVE-—-DGI-
FPHLKVFNGHVFLEKFRQTLFKAS——ITIDSNTKTLIKNLETIEL——-NQTLDIYLQTQH--A-C-
I-—————— CGK-ITHKNHHYLFFNQNNIQLIKYGNRHNCR—-II—————————— KFEYPK-
LDSTAITKFIKDLD———-IVRKVNKDLKLYWD—————————— GMKWMPIID
DMIYGKIALKLLDEYKNTMLLHDKKYVST————— KYFKEAKVRILTDL-SDSTDT
YNTNPYLIQMCNGIFDLKN—————-—
NIFIYGIEAKKYIKPNYIPLSYKNIEEMSEEEYNNYMENYNMLVTVINNIIPENHKDRKIFECNISSSLL
QISKETITFLVGPTKSGKTTIKLLLAALFGNLFL-TIPIIDYVKQHNPH-—————
SPNAWLGKLNGKLVCFASE————- SNACDKFDSQTIKHMTERI-
IISRVLNSNEGDQHNYATQIIDTNIFPSIDITDNAILERLAVINIDHSYFINSTKIDSVNENILKDRNNI
LDTRVIRPRNPNFSNKIENGDFSLALFNILKEWVRKYHLDE—————
LKIIHTPEKFIKTTNTNKKMD—————————- TPNEDNQNNKMLTLVSSINFNNTNKNI———
KMH——————- NIKCNYNRYYS
TIKKLTRSRKAIEIIVINEKFIKEFEHLIPNEYKKVILNQPYVALEHLIEPKEI——————-
>u2_Anocu578887650

————— MLKNSI YLQSGLCVSKEDKYNLVV———-
NNIETSNVFSIGLDELLNKIKDVIDNEDNPLPEYHEFILEDINDYFKLFID IDI
DKKFNQTYVYKSIIEFKEELINYFE—————————
SCFLQYNIQYIDIDETKFELHNYIHDNIYFTISNNPNKISIHVFFDNIYVNENSFLSLKNNI————————
————KILKNNSNS———————— ILIKN-—IDINPFRKNTQLRFIYSRKS-
DSIYYHKIYENDINTIDDLKHY-LFTYVDESLPH-——————— IKLLANSITN-KYDNHNNLDKI-
YPHMVQFKGQNFLSSLEKFLSDNK——IYLADEDRNIIKKLKCIKL———GYTMDLNLDMLY--K-C-
Yo CLKKDKHKHNHYLLFNAEYILLLKRGKINSCL--PK————————— IFTYPR-

LCNNPYIIQFRNGVYDIIN—————-
SKFYKGNDAKKYIKLSYINIDYKDENDMSESELQSFTKNYNDLKNIINLITPVDHKLRHVFEANLSSTILL



AYYKQVITIFYGDTNSGKSTIKELIRSLLSTMFI-EIPIDNYTYEVH-
KDSKKKIGPDAWLGKVDDKLVSFASE————-— ADYNETFKLSLIKRMTEPY-
ILARDLRNNKCDQLNTLTQFIDMNHKPKFDGIDTAIFKRIATIININTTYFVDENL———-DEFII-—
ERASNNRKIIKRDNMLWNRIINKDFTLPLFYLLRCWVLKYHMAN————— INLLSTPELI-
YNNDEKDNTTSNDDTITLTKFCSGWGLKKQDIRANARDYYDEEIIDISTGTYK———————
IPIPFLRLRNE KSQYIDVKGHTPVLVVLDHVYYRHPVRE-NCQWYK—————
YKYSEIWDRLSEVI—————-

>u2_Mytse506497828

——————— MNDIV YLQKSLAVGKSEKYDFVNNNIRDKNKKLCKKTI--
SKFVNKIIDC-KNSGNSLDEYHEFILDSNNTYFKLFFD IDY
KTSNDHONIDTYISEFKEFISIEL——————-
YNIINKNYDYTTRDVDNKDIVDFIKDNIYITLSNNPEKLSLHVFFNQLLVTPKSFVTLKKYI-——————
————NNLKSKTNN-———————- LLIHN-——IDLAPFRKYTQLRFIYSKKN-
DSIYYHSEYNYNIENVDDLRKY-ILTSIDINNKH——————— ITITESKKINEYVDN————

PSLFQGITKSVLDNNKNNMILHDIEYMSN————- RFFNECKNRIMATL-SLNTSE
LCKNPYIIQFNNGVYDIQS—————-
SKFYEGDDAKPYIRLHNIRINYKNIDNMSVDERQIFDKNYNILLDTFNYIIPENNPCRSVFEANLSSVLH
YCHKPIITIFHGPASSGKSTIKALIRQLLFDMFI-DIPIEFYQTNNSKN——————
GPNAWLGKVEGKCVSFASEG-——EMGGDDKFLAKNIKQLTEPY-
INGRDLNCSKCVQKNTLTQFIDLNPNPIFSSVDAPVSKRIAIVELNHTHFVNEKL———-SRETI-—-
NITSGNRNIVTIDEKFDSKIINNEFTLPLFYILKKWSNKHHKNT————-

IKLLNTPDIF

FNN

>u2_Amsmo9964401

—————— MSDEYI YLQKSLNVTKESKIDLIL———
NDKTSKDLVKISISKICRSILKY-KDSNQPISEYHEFILDDITDYFKLFFD IDC

KTEYEIDDVKKYIKEFKKFISY—-————————
ELYNIFSNNFDIENHNIDNIKKFIFNNIYYTLSDNPHKLSLHIFFNQILVSPTSFIQLKKYI———————
————INLRSKINN-————————- ILINN-——IDLAPFRRNTQLRFIYSKKN-
DSEYFHSEHDYNIENIEDLKKY-IITYKNFNEPH———————— ITIKAKDNNLTNLD——————-
VIYPHIKYFRGPHFIRNISKELYNNYK-ITISDDSIQLFKKKHSAEL——-DEIIDINLIFNT——
PDCKI-—————————- CGKNSLHKNNRIIKFTEQKIILFKSGNPRNCN—-TL—————————- KYDYPT-

PYIFQGISNMILEKYRNNMLIQDIDYIIK—————- KFFGEAKNRISANL-SMNTDI
ICFNPYIIQFNNGVYDLKE—————-
SKFYTGENAKKYIRLNYIKIDYKDIEDMSDEEKIKFENNYNILLKLFNLVIPKSNPKRIVFETNLSSVLH
YCHKSVITILYGPTSGGKSTIKYLLRQLLFDMFL-EPPIEFYQNYIPKN—————
SPNSWLGKVEDKLVSFASEG——-DVNRNEVFLNKNIKQYTEQY-
ILGRDLNKSKCVHKNTLTQFIDLNPKPMFSSVDPALVKRIAVIEINETQFVNEKL———-SRDTV——-
NITSDNRNIVIADSTFDDKILNNEFTLPLFYILKKWSKKYHKDT————— VKLLYTPDFF-

DKQN

>SGPV091
————— MFNYQNE IYIKPLKTSKIDPLD——————-NKFEHTKIFS—————-




SPD-EVY-KWANGSNETYEHIVSDTF--AVKLFWD————————-
IDISRDDLTKSDQETLESNVPYMVKILASLAIELGSKKKIFYMKKNGAVTKLTDLKEYNEAVLEMTNAAV
VTKSNNCDKISYHVIYPNFLVAPNDWCMLTKSL

RILTEVFGTQLEHYYDIYM-———EG-QTYQLDVDYSCNPCPI CFV-
SLHKNNHFCKRQGKKLIISKHGNPKKCKRQYH-————————— TLNLKE-DLYLTIAVDIYSRN———-
DIKKYQEDHFIIWN—————————- GVYNWSFDKA TYSITSYILRISSSIEDS——
AIKKELQDY-———- RKRKMVENNLIDLIGAENPIR
VDSIPYVLYFQNGCYNILK—————- DEFYEGPSAKEYIGSVNTGYMYKSAWDI-
DEDIQNAMKDIDLIIDQIQPPTEENKEERELYEIILGSCLYGSHKEYMTFFHGDTMSGKSTSKKIVNAAI
GNFML-ETNSNLLTEVIDAK—————- RPNPFLAQINHKRALFASELPN-TADSKFKIKGVNVKKLTDHK-
IISRLCYSNAIEQQNFATFIVDTNHEPFFDIVDGAIVRRCLMINFKSAFIDEKSR IL
VGVRKN--IFPIRMEISSRLETQAYRQACFLILKRFFRKHFLTPENTIFLPFKTTPEKF-
KDFTLIRKIP——————— TLIVQSSTETIEDILPKYSAKYDTF-GDT VY

MEESDFKSYIY KHFSIKLFGNEIQNMINTHSHTDTS——--GHIWVK—————-
YIVKKHLITYSEE——————

>ul_Nilcrl115531777

————MELNNRVI FVLKRIGVSREQRAS——————— GNLNLCESFL—————
VPELEEY-IRARPECTLFECLKNEEENSRVRVFFD VDL
REPLVAEQFAESFKTFLLLLTKFLAD———————— FVFKHC——
AASVSGSSKRAFLVAARSRYSLSLSDDPEKVSFHLIFTDMYTSVRTLVAMRRFL
SREVRSSYN-———————— PLMRA-—-VDVAVYRRNPSLRVVGTRKTPECRYVHRMTAS ————- TDLADY-
LYTYVDVTPSS——————- YVFEYAEAP——-AP————— DRAAAP—————— GAVSMSFDKIL——————-
VRLQTIVGNEITNLDRLNA-—-NTLPGTPLIIDY-RFPCRL CGK-
ASHKHPHHVAVQEDTLRIFKAGNPNSCR——-VK—————————— TVPLAQ-NKLFAISERIMEAG———-
VVHKNKYGEYIAWI —————————— AGRWETETD NNHLTRLVLSMKDAVYDDD———-
EGLVLVP————- SNRRIIENNLKDMI--TSCVA
TDLFPEKLQFDNGILDVAT————— REFHRGEEGKDFVCTVSTGYEYAP————-
TPAGDPAVTELRAVLDDIQPPTGGNAGNREVFERVLSSCLCGVNKPYIFFFYGDTSSGKSTVKKLLRSVF
DGLFT-ETSQCILVEPFD-K—————— GPNPYVSSIHLKRVTFCSELPDFSCNNVKKIRSDNVKKLTENC-
IVGRACFSNKISNCNVSTIIIDSNYKPVFDKVDNAIMRRIGLIHFKTHFSPNLNR PCL
GNSYDV--VKKLNAELESKIRTNYFRGAFLTLLLEWYAKHHLHG————- LSLEPTPELI-
PDFRFRLTLD———————— TIIAPSDSTHAKHMPSLVRRGYHVSEAGL PA

LSADGFRTRLV SHFNVKIYGSDIDGFISKNKKYTNF-——--CDEYME—————-
YVFIEDLGSK————————-

>ul_Canvi40556020

MAPHVIRNNHIV FVLKKIGVSTKHRNN—————— NDIRYVESFT——————
CEELERY-IAKNPGCTLFEALKNEELYSNIRVFFD VDM EGTLDDNS—-
SAINDFMRVITKFIAD————————— YAFDSC——-
KMNTEKDKQQMINDMKENFSITESTNTEKTSFHLIFFNCYTTVDTLINMGKKL
LPLIKQSNN————————— RLIKA-——IDTAVYRHNPSLRVVGTRKTPDNVYVHSKTDNR———-VPFKNY-
LFTYVDFKDD————————- CYYFVDESNYNQSP————— DLLNWR——————- DEYIPFHDAM———————
KKVCKVIGNNILNLKEITP-—ENLTEIPLNINY-ATPCNL CKK-
VSHKHPHKLLIDNDCIRIIKCGNPNNCK—-IK-————————— VIQLEG-NKLFSISQQIIDLN-——-
VINISDRGEYLIWL-————————- KDVWRMCED ESNITKLILYMKDYISSD———
CTGLLLCP———- RNRKVIEHNLKDML——IDPIE
TDIYPEKLQFTNGVYDIKD—————— SVFYQGNDAKNFVCTVSTGYKYED————-—
KEDINGVIEELSKILDDIQPKTKENSENRELYEQILSSCLMGTTKQCIFFFYGETATGKSTTKKLLKSVM
HNMFL-ETGQVILTEQMD-K—————— GPNPFIANMHLKRAVFCSELPDFSCNTSKKIRSDNIKKLTEPC-




IVGRPCYSNKINNRNHATIIIDTNYKPVFDKVDNAIMRRIALVNFKTHFTNSRKK VY

NTKYDF——IKPLNEGLDSKIQSNYFRYAFLKILLGWYQKYHVPN————— LTILPTPDKI-
PDFKFRLKID———————- ALIIPSSTTHIKYIKELSKLGYIIDEDGL PV

LYVSTFQQKLAQ VYFNVKLYGHDIESFILKNKKYINF-——-TDEYMS——————
FIFIEDLNNINVSTDISNTE

>ul_0rfvi41057131

—MAAPICDNSHV FLLKRLGVPSSCRRS—————- EDPRFVEILT—————
PFELSNY-IERHPGCCLFETLRDEEDCSVVRVFAD VDM
DSVLEEEDFVAALEDLIVELAAFFDR-———————— FASGSC——————
GTVPGEVKRAMLANFSVTRSTAEHKTSFHLIFTETYTTLDTLVAAKRPL

LDLCRRSDN—-——————— VLLRA-——LDTAVYRHGATLRVVGTRKTPESSAVHRMQSPD———-DDIKDY-
LFTFVELSDAS——————- VYFELAEREQHTLS———— TVC-WE———— TSYIPFGDAM——————-
RRVCQAVVNDIVNLRDITE—-—-DNFLDTPLVIDY-ATRCAL CKK-
PKHKHAHHITMGNGCLRLVKGGNAHSCK—-VK————————— IIQLEG-NRLFTAAQIIIASE————-
VVKLTERNDYIVWL-————————— NNSWRFSAE ESLITKLILDVRHSLPAD———
YANDMLCP————- RKRKVVETNIRDML—-VDISE

TDTQYDKLPFTNGVLDLAT————— GEFLTGDRAKACVCTVSTGYAFSREEFA-
AAADSEAMRRLVGVINDIQPDTPENAENRALYERAMSSALCGATKTVIVFFYGDTMTGKSTSKRLLMSAL
GGLFI-ETGQTVLTDVLD-K—————— GPNPFVANMHLRRAVFCSELPDFACNNARKLRSDNFKKLTEPC-
IVGRPCFSNKIHNRNHATFIIDTNYRPVFDRVDNALMRRVALVRFRTHFSSAATR————AAAAH———
NVEYSA--VKEMDESLDTKIQRNYFRYAFLRLLVQWFGKYHVPQ————— VSLAPTPDAV-
PDFAFHCRVA———————- ELVVASNDTHRRAMESLSKLGYVLV-GGN VA

MPADAFRQRLA AHFNVRVHGGD IDAFMFKHKKVVNV———-TEEYVE—————-
YVFIEDVENK——————————

>ul_Vacvi66275907

-MDAAIRGNDVI FVLKTIGVPSACRQN——————- EDPRFVEAFK——————
CDELERY-IENNPECTLFESLRDEEAYSIVRIFMD VDL
DACLDEIDYLTAIQDFIIEVSNCVAR————————— FAFTEC——————
GAIHENVIKSMRSNFSLTKSTNRDKTSFHIIFLDTYTTMDTLIAMKRTL

LELSRSSEN————————- PLTRS———IDTAVYRRKTTLRVVGTRKNPNCDTIHVMQPPH-——-DNIEDY-
LFTYVDMNNNS ———————— YYFSLQQRLEDLVP————- DKL-WE—————— PGFISFEDAI——————
KRVSKIFINSIINFNDLDE-—NNFTTVPLVIDY-VTPCAL CKK-
RSHKHPHQLSLENGAIRIYKTGNPHSCK—-VK————————— IVPLDG-NKLFNIAQRILDTN———-
SVLLTERGDHIVWI—————————- NNSWKFNSE EPLITKLILSIRHQLPKE———
YSSELLCP————- RKRKTVEANIRDML—-VDSVE

TDTYPDKLPFKNGVLDLVD—————- GMFYSGDDAKKYTCTVSTGFKFDDTKFV———
EDSPEMEELMNIINDIQPLTDENKKNRELYEKTLSSCLCGATKGCLTFFFGETATGKSTTKRLLKSAIGD
LFV-ETGQTILTDVLD-K————— GPNPFIANMHLKRSVFCSELPDFACSGSKKIRSDNIKKLTEPC-
VIGRPCFSNKINNRNHATIIIDTNYKPVFDRIDNALMRRIAVVRFRTHFSQPSGR————-EAAEN———
NDAYDK—-VKLLDEGLDGKIQNNRYRFAFLYLLVKWYRKYHVPI———— MKLYPTPEEI-
PDFAFYLKIG———————— TLLVSSSVKHIPLMTDLSKKGYILY-DNV VT

LPLTTFQQKIS KYFNSRLFGHDIESFINRHKKFANV———-SDEYLQ—————-
YIFIEDISSP————————

>ul_Yabdil2085066

—MAGSISNNEHV FVLKSIGVPSSHRQS—————- EDPRFVDIFT—————
CEELESY-IEKNPTCTLFETLRDEEAYSVVRVFFD VDL
DAVLDEIDYIAALEDFILEITNFVSK———————— FSVMEC——————
GANQNTVLKCMRSNFSLTKSSNKNKTSFHMIFPDTYTTINTLIAMKKPL

LEFLRSSEN-———————- PLIRS———IDPAVYRRKATLRIVGTRKISNNDSIHLKQPPH-——-DNISDY-



KKVSKIIMNDIINLKDLDI-—-NNFTTIPLVIDY-VMPCAL CKK-
KSHKHHHQLSLGNGMIKIYKAGNPHSCK—-VK—————————- AIMLEG-NKLFTISQLIMDAN-———-
VIRLTERGDHIVWI—————————- KNSWKFNNE EPVITKLVLNMKDQLPSE——-
YTPDILCP————- RKRKVIENNLKDML--VDTVE
TDTYPHILPFKNGVLDITS—————- GKFYHGEESKKFICTASTDFNFEMDKFL—--
NDTSIEMKELECIIDDIQPKTCENLKNRELYERTLSSCLCGSTKQCITFFFGETATGKSTTKRLLQSAIG
DLFI-ETGQTILTDLMD-K—————- GPNPFISNMHLKRSVFCSELPDFACSGSKKIRADNVKKLTEPC-
IVGRSCFSNKINNRNHASITIIDTNYKPIFDRVDCALMRRVSLVKFRTHFSQPSSA———-EAAKS——-
NSAYDD—--VKPLDENLDMKIQKKYYRFAFLNMLVKWYQKYHVPT————- MRLFPTPDAV-
PDFAFQLKVS———————- SITVASSSTHLSLISKLSKIGYVIE-NDL IV

LPSNIFQQKLA GHFNIKIHGHDIESFINRHKKFANV—-——-SEEYLE——————
YIFIEDITSK-—————————

>ul_Myxvi9633716

-MAKALVDNEHI FVLKSIGVPNSHRQS——————- EDPRFVDIFT—————
CDELENY-ICNNPTCTLFETLRNEEDYSVVRVFFD VDL

KKIAKAVVNEIINFKDLDV-—-TNFTTVPLVIDY-VMPCAL CKK-
KTHKHHHMISIGNGMLKLYKAGNPHSCK——VK—————————— TILLEG-NKLFTISQIIMDSN-————
VIHLTDRGEYIVWL-—————————— KNAWKFNTD DPIITKLVLNMKDQLPTE——-
YVPDILCP———— RKRKVIENNLKDML--VDVTE
TDVHPCILPFRNGVLDISN-————— GTFYTGHDSKDFICTVSTGFNLNMEKFL——
DNDSEEMKELVSIINDIQPLTEENKQNRELYERTLASCLCGTTKQCITFFFGETATGKSTTKKLLHSAIG
SLFI-ETGQTILTEVMD-K-————— GPNPFIANMHLKRSVFCSELPDFACSTSKRIRADNIKKLTEPC-
IVGRQCFSNRINNKNHASIIIDTNYKPVFDRVDNALMRRISLVRFRTHFAQTATN KEMLN
KAAYDD——VKPLDETLDMKIQKNYYRYAFLNLLVQWYQKYHVPH———— LKLFSTPENV-
PDFAFQLKVE———————- SLIVSSSSTHTHLISSLSKIGYVME-DNL A

LPAPLFQQKLA KHFNVRVHGHDIESFITRHKKFANV———-KEEYLE—————
YIFIEDITSK-—————————

>ul_Mo1c09629026

—-MARAVDGNEVI FVLKTLAVPADCRRR——————-— EDPRFVEAFA——————
PDELDAY-IREHPRCTLFETLRDEEAYSVVRVFFD VDL

LFTFVDFSEKS——————— CYFSL--RPRRDAP————— EPIAWDH-—————- QQLVPFADAM——————-
RKVCQVLGNEILNLHEFTE-—-DNFTTTPLLLDY-VTPCAL CRK-
SAHKHPHHLALGNGALRIFKSGNPHSCR—-LK—————————- VIPLEG-NRLFTIAQRILDAN-———-
VINLTERGDYIVWL-————————- RNCWRFSGE ESVITKLVLHMRDELAPE——-
FALPLLCP————- RNRRVIEHNLRDML--VDAVE
TDVFPEKLPFADGVLDIAD—————- GSFHTGADAKDFMCTVSTGYRLERDARA-
RDALAPARAELERVLDDIQPRSPGNAENRALYEKVLASCLCGATKPCIFFFFGETATGKSTTKKLLQSAL
HGLFL-ETGQTILTDLMD-K-—————- GPNPFLANMHLKRAVFCSELPDFSCSGAKKIRADNVKRLTEPC-
LVGRPCYSNRINNRNHATIIIDTNYRPVFDKVDNALMRRVGLVRFRTHFSNRGAP A
SRLYDT—-VKPLDAALDRKIQSHYFRFAFLELLLEWYQRHHAAA————— LELEPTPDLI-
PDFCFQRRLD———————- AVLLPSDSTHRRLMPQLAKLGYVLAGDDA LG

MPGALFQQRLA EHFNVRVFGQEIESFVQKNKKYVSV———-SEDYVE—————-
YIFVADLEKAKAETQ————-




>ul_Squvi549059685
-MPRVVEDNKHI FVLKRLGVPSSCRQR——————- EDSRFVEVFT—————
CEELERF-IANNPKCTLFETLRDEEMYSVVRVFVD VDL

RRVTQVLVNEIVNLGEITE-—-DNFATTPLVIDY-VAPCAL CRK-
RSHKHPHQLSLGNGALRIFKAGNPHSCK--VK-———————— VIMIEG-NRLFTIAQRIVEAN-———-
VIHFTERGDYIVWM—————————- RGAWRFNTE EPSITKLVLGMRDSLPGE——-
YGPDLLCP———— RKRKVVESNIRDML--VDPVD
TDTHADKLPFSNGVMDLPT—————- GTFHTGDAAKEFLCTVSTGYRLPEQALA-
PESLSPALEELERIIDDIQPPTPENAENRALYERTLSSCLCGTTKPCLVFFFGETATGKSTTKRLLISAL
GGLYI-ETGQSILTEIMD-K-—————- GPNPFVANMHLKRAVFCSELPDFACSGAKKIRADNIKKLTEPC-
IVGRPCFSNRINNRNHATIVIDTNYKPVFDRVDNALMRRVALVRFRTHFATSNDGGVAAAAAAK———
NEAYDD--VKPLDESLDRKIQRNYFRFAFLHLLVRWYQRHHVPA————— LRLEATPDAV-
PDFAFQRRVG———————- SLLIPSGSAHVPMMPELAKLGYVLV-DGA VG

LPAHTFQQRLA NHFNARAYGHDMESFVARHKKFGSS———-NEEYLE—————-
YIFIEDVASK—————————-

NCV0G0031, unclassified DEAD/SNF2-1ike helicases

>ASFV_9628213
MAYPELDAADFLQQLARRKEFKSLISPPVDQKELIRDLRAHFVQIGGPGCEKGGRAFFPCDPYASPFPSI
KGLQLHNAQLFVQNFQNPNTPYSRLLLNWQTGTGKSIAAIAIARQFMNHYMNFIENAPWIFVVGFTRAII
QTEMLRRPELGFVSYKEVAELHRLLHIAKQSGSTTSVESRHLNGFVSTLKRRLTDRNRGGFFQFYGYKEF
ASKLFNITSKGEEKNFDVLSLFHRSDEAEDTLNENDISQFVQKISEAETNGLIRVNQKIMEQLRGGLLIA
DEIHNVYNIQERNNYGIALQYVLDAFPPHQAPRAVFMSATPVTGSVMEYVDLLNLLVPRHELPNGQP-
LQRQQLFDSSGHSVKWKKDALALVERLSTGRVSFLLDTNTNFYPERIFAG—-
KMLSYKDETLPYLHFIECPMSEYQLETLKQLGPDPKISSNAYSIYDMVFPNPKFSKQTEPKAYGLFNSTE
TPTALSMASTDWLLENGVQIIEPSRRAPFNVSGSFLSLQPPTHISGLAFYSGKYTQMMKDILSIIRQGRG
KILIYHNRVRMSGVLILQEILQSNGILNEVSSPVGTTRCSICAAIRDEHTHSDHQFIPVRFTILHSE——-

TEPAVRERSLALFNASSNLEGHQLRILIGSKVIVEGLNFQAVRYEMIMSLPLDIPRLIQVFGRVVRKNSH
MELPPSERNVTIYLYVSTTPDGGPELAKYAQKLKEYILIQEGDKALRKHAIDGFTNQIKIDKPMLESLPL
SPSITPANVGATVLNTFEAYGYGEQEVKTISNIIISLFMARPVWTYSELWKAVSTPKLIQGITIDNKLFS
EDNFALALISLCYSKNQCKELWIQNRLCTIMHVPAKPEHLYVAAVLNHKKEPVLDIETYIRDFQLPAMHS
IRITKYLEHSQTKEPFQVLYEKFQKDFQDEPMEQVLIHYPASFHYTMLEALIIDNLAGMGALVEVYKKFF
IAFSKKDIQPFPDIFKIISHVPGDDNTLVGYATEDSVRLITSREDKTWHEIPLYMLNINVKRKENDIVIG
YMESKGKALKFKIRPPIQVLKKNEITDIRMLNRGAVCETRGREEQQKIADQLGISLNLTKISAIKLCLLI
RNNLLQKEMEARNQPNGMQDGIRWFYLFNDKMPSLVHTS
>u2_Melsa9631345

MNKIILEDLKE
SNVPLYIPQILPHQLATLDFLNERSLKEKKS——=VLLFHKMGSGKTIISLLFS
ITASIETKILITILPNTSIMDI




ELLTIHIKQNSTARYVLLTGSPISNTIESLKDIVELLTNETFEYNKYIESAGNKVFQ————-
QRINKQGIELLKNKLTGLISYYDEDRKDI-PSPIFQGNIKLLNYP———————-
VVLCPMSKLQEDNYNMI-—-SNQTEN--DMFIKLMMNVSLVALGDK—————- ENYTNFDLL-
MASNKQIFPN FYVSNGKFIGQELIDLN-———-ISSKLKYFMNSILTSP——
NAGKRFIYFANSTI-GSTIIRSVMIANGISEYDKEIVNNFVCVNCLKER——-
NCNNKECIPMKFVIITSKESNKGNNSYI-
NKILSVFNEDVNENGSVIMFLFGSRITIAEAYTLKDIKEIWFLTVPETKSELEQCIARAIRSFAYKDK———
NTRVVVRICLATTPN-——ALSNEISQIIEKYKDESLSDEEKTLLLNKFEMKLVNYAIDL—————————

PYDLRKQLYSEFKS————- EKAKVAYNIFINL————————
SILTNNILNDNILKCFIIEK-—————————— IRRYSYENSR
YKLKDILSYIKKNLK--FDYKNKIEDYVNEF

VNDGVVVYNKSFGTCY ID—
WFKDDIVVKQIIL

EFNNYLLSYNY

>u2_Anocu578887596
MNKIILDDLRK
YNVPANIPQILPHQLATLDYLYKTCVENNKS———VLLFHKMGSGKTMISLLFA
ITICNIKKILIVLPNSSILDM

ONITEIIENKIQNYNNYIM-——————- IIDEAHNFFG NITG
KVLINIRKKTNIVYLLLTGSPITNTVTTLKDIVELLAKENFDFNKYIEQVGNKVFE————-—
KSINKSGIEFLNTHLSGLISYYDEERKDL-PQVVFKGK-KIFLYP———————-
LVLCPMSELHEKNYNEI-——ADVTEN--EMFIKLLMNVSFVALGPK—————- DNYIHFKEL——-
SDQQIFDN LYISNGRFYGSELIDLN-——-ISSKLKTFRDTIFKER--
NVGKRFIYFANSTI-GSATIRSVMRANGISEYGKEILNNYTCVNCITDK-—-
SCNDNECIPMKFIIITSKESNKGNNNYI-
NNILSIFNEDINDEGHNILLLFGSKIISEAYTLKNVKDIWFLTVPETKSEFDQCIARAVRTFSYKDL——-
NIKVTVRVCVATLSN-—-TLISDISKTIEQYRYETLTVTDKSILLNEIELKLGRSSQDL—————————~

SYDFRKQLYSELKF————- EKSKVADNIFKKL————————-
NVFITDKINNIVFECFIIEK—————————— IRRFCYTNNR
FKYNDVINFLSKDIDYNNIYTDEILHNTNEA

IENHLIIYNNVFGICY LD—
KYNDDIVTIPVIL

DYNEYLYSVRL

>u2_Mytse506497932

MNKLILEDLRN
DNIPNNISQILPHQLATLDFLYQKCINDLSS——-VLLFHKMGSGKTIISLLFS
IIVCNIKKVIIVLPSYSILEM
- WKQNLYRS——-LILL-PNKEYNLQNIEFTTRTKLNEDISVMG—————— K——
TDIINEKLKNYNDYIM———————- IIDEAHNFFG NMTG
SVLSTLRKNTNIIYILLTGSPITNTVSTIKDIVELLTRETFDENKYIKIGGNRVFE————-
KSINNEGITFLNKNLKGLISYYDEERKDI-PEVKYRGK-KIFLCP———————-
LTLCPMSKLHEENYYEV—-——AKNIKN--DMFIKILMSVSLVALGSI—————- TNYENFSQF-
METDKKIFDN LYISNGKFTGSELVDLN-——-ISSKLKKFRDTIFSER--
NVGKRFIYFANSTI-GSATIRSVMIANGISEYGKEIVNNFACVNCIKDK——-—
ICENSECIPMRFVIITSKELNKGNSNYI-
NNILSIFNEDINDDGNNIMFLFGSKIISEAYTLKNVKDIWFLTVPETKSELDQCVARAVRSFSYKDI-——-
DTKVIIRICIASTTN——-TLSNDVSKTIEQYKDVNLSEITIRNTLLNKIELLLTESSYTL—————————-




SYDFRKQLYSELKF————-— EKSKVADNIFKNL————————-
TIHSEDKIEPCVLECFVLEK—————————— IRRYCYYNSR
FKFKNLIKNIIKNIG--NSYTNLVEKYVDYA
ILSSFVIENNKFGNCY LR——
YFKDDVVTVKIIL
EYNNHLLSVRL

>u2_Amsmo9964488

MNKVILDDLRN
DNIPNNIAQILPHQLATLDFLYQKCINNANS———VLLFHKMGSGKTIISLLFS
ILICNIKKVIIVLPSYSILEM
—_— WKQNLYRS——LILL-PNKEYNLQNIEFTTRTKLNEDIMLIG—————— K——
TDIINEKLKNYNDYIM———————— IIDEAHNFFG NMTG
SVLSTLRKNTNIIYVLLTGSPITNTVSTIKDIVELLTRETFDENKYIKIGGNRVFE—————
KSINNEGIAFLNKNLKGLISYYDEERKDV-PEVKYRGK-KIFLCP———————
LTLCPMSKLHEENYYEV———ARNTKN--DMFVKLLMSVSLVALGSI ———— SNYENFSQF-
METDKKIFDN FYISNGKFSGSELVTLN————ISSKLKTFRDTIFKER--
NVGKRFVYFANSTI-GSAIIRSVMLANGISEYGKEIVNNFTCVNCIKDK——
ICHNGECIPMRFVIITSKELNKGNSNYI-
NNILSIFNEDINDDGNNIMFLFGSKIISEAYTLKNVKDIWFLTVPETKSELDQCVARAVRSFSYKDT——-
NTKVIIRICIASTTN——-TLSNDVSKTIEQYKDVNISDVYKNTLLNKIELLLTESSYTL-—————————
SYDFRKQLYSELKF————- EKSKVADNIFKNL—————————
TILSSDTIESDVLECFVLEK—————————— IRRYCYYNTR
FKFTTLNEYIIKNID——IKYNDKIKEYINNA
TESSFVIENDIFGNCY LT——
YFKNDIVTVPIVL
EYNNHLLSVRL

>SGPV090

MNSTVLKILEN
AQKNNHSRLTILPHQMATVDFALKTIIDNKMS——-AMIFHDMGSGKTFVALIFA
LLISTEKNVVIILPNNNILEI

ISLNETGKELLESLLKGQISYYKNNGESI-PTPKYIGQ-PVLNIP———————
MIQCPMENIQEVDYDKT-——REMSSN--EMFETMVVNVSMCALGQIFLYKVDNFINNLAF—————-
TSLLPN LKSNDGLLTGQDLVTLD————
ISSKFKYFMKYILTEGIEKPEKHLIYFSNATY-GTLIIRSIMLANGINEYKGANAKDPICFVCKHKK——-
TC——VECLFITFTILTSR————- VNESI-
TPTLEVFNTRKNKHGHFISLLFASYALGQSYTLKEVKNLWFLTIPDTYSQYTQIIGRAIRKFSYENP———

NEEVKIRI-LSCVPK-—-KYKHK--QLKPDMTDEEID KL
PFDIKKQYYLESKS————- NESSKIYSIFQGI-————————

SKQYKDPVHKNLWRTMVVEL ——————————- LRIYFKSHPR VKRTD—-
SKFMTFMTFPGPDLETLNKIITEL

LDAHVQILNDIFGSCL

LYYPWGNDEIITVPIQL

TLPKHCISIPLTKEENIVLTRDSTGIEVSLLVSKSTGKMLKYSLDGKNIVVNTVNISKNALLIICEKLKI
TLPAKHTKKNTLNLIEAKLTELQTKNPHLKYIEYK
>ul_0rfvi41057132




MNSDVIKLFAG
HDESVPGILPHQLATVDFLIRRVLDDNVS——-VLLFHIMGSGKTVIALLFA
MVASRTKKVYILVPNVNVMNI

CNDGVVNYNGLSKYENSVF———————- VVDEAHNIFG NNTG
ELMMVIKNKTRVPFLLLSASPITNTPLTLSSIISLMSEKDVDVGDIV-VQGKKVFQ————-
ILLNEHGVRVIREVLKGRISYYEMPDTDM-PEVLYHGR-RFLDTR———————
VVYCRMSRRQEDDYLTV-——RRLCNN-—EMFEKNMNNVSMAVLGPL—————-
NLVNNLDVLFQAQDKDLYPN LRISNGVLYGNELTKLD———-
ISCKFKFFISKVGAMR————GKHFIYFSNSTY-

GSLVIRNVMLSNGYSEFGGSQSNNPHTTPDGRAK TFAIVTSK————— MKASL-
EELLEVYNSAENNDGGELMFLFSSNIMSESYTLKEVRHIWFMTIPDTFSQFNQILGRAVRKFSYADV———
AAPVNVYL-MAAVYS——-DFDEDIVSLEDYSVED-IN AL
PFDVKKLFYLKFKA————— KETNRVYAILQEL——————-

SDAYSARPHPQLVDVVLGEI —————————— VRQFFARHCR VPAED—-
AALVAAVEAVLGTREAAAEYIRAI
VDGHFFVTNKTFGKCL LF—
RHERDIVTVPFEL
EHDPFAWAINFRKEVSVVNI

>ul_Nilcrl115531778

MNLSILKLFKE
HVDTIPNLLPHQIATVDFLVRRILVEKQS——-ILLFHIMGSGKTIIALIFA
LIVSKYKKVFITVPNINILNI

YNDNIINYNGLSKYEDSVF———————-— IIDEAHNIFG NNTG
ELMTVIKNKHRVPFLLLSGSPITNTPITLTNIINLMSDVEINFNDII-IQGKKVFQ————-
ITLNESGVKVIKDVLRDKVSYYELEKKEL-PDIVFHGR-RFLDTK———————-
VVYCPMHPLQERDYINI-——RKMCSN--EMFEKNMTNVSLAVLGQL—————-

NLINSLDILFQDQEKELYPN LKINNGFLYGDELVTLN———-
ISSKLKYFVRTIQRLK————GKHFIYFSNSTY-GGFVIRNVMLSNGYSDYNGSRVSNPKMI-
DDRVK RFAVVTSK————- MKSSL-
EDLLEVYNSPENAEGHEIMFLFSSNIMSESYTLKEVRHIWFLTIPDTFSQYNQILGRSIRKFSYANL———
QVPVNVYL-LATVYG——-DFDDEIDSLEQFQLEE-IN SL
PFDIKKLMYLKFKT———— KETLRIYSILQEI-———————-
SVVYSLPPHPYLVDVILGEM—————————— TRQFFYHHLR VNYRD—-
NALRKKFREVLPDEDRVEAYLSRL

VEDHFFVSNKHLKKCL LY——
RVKSDIIVVPFSL

KYNKYTLQINFRKDKNVFV

>ul_Canvi40556018
MNLEILELFNG
HIDNIPNILPHQLATLDYLLKTILDQNES——-VLLFHIMGSGKTIIALLFA
LIVSKFKKVYILVPNINILNI

YNDNVINYNALTRYNDSIF———————- IIDEAHNIFG NNTG
ELMTIIKNKNKVPFLLLSGSPITNTPITLSNIISIMSDEGINFNDII-IQGKKVFQ————-
ITLNEKGVSVLKKILKNKISYYELCDTEL-PSIIFHGK-EFLDTK———————
VVYCRMSKLQEIDYINV——-RKLCNN--EMFEKNMTNVSLAVLGPL—————




NLANNLDLLFAEQDKELYPN LKINDGVLYGDELTKLN———-
ISSKFRYFIDTVSNLN————GKHFIYFSNSTY-GGLVIKYIMLNNGYSEYSGSQGTNPKTI-

NGNLK TFAIVTSK————- MKASL-
EDLLEVYNSPGNDNGEKIMFLFSSNIMSESYTLKEVRHIWFMTIPDTFSQYNQILGRSIRKFSYKDV———
SKPVNVYL-LATVYS——-DFNDKIKSLDDYNIDE-IN TL
PFDIKKLLYLKFKT———— KETKRIYSILKDI————————-
SINYRSCPHPYILDVVLGEM—————————— IRQYFYHHSR VSFDD—-
QKLFKMINSIFKCKEKTMQYIKKI

TEDHFFITNKTFQKSL LY——
RHKNDIIVVPFSL

VFKEYSWMINFRKELNVVV

>ul_Squvi549059686
MNVGIRDLFRE
HVDSIPNILPHQLATLDFLVRSVLEKNHS——-VLIFHIMGSGKTIVALLFA
LVASRFRKVYILVPNINIMKI

YNDNIINYNGLSRYNDAIF———————- IIDEAHNIFG NNTG
ELMTVIKNKNRVPFLLLSGSPITNTPITLSNIIGLMSDEEINFSDII-VQGKKVFQ————-
ILLNEHGVDVLRRILRGRISYYEMPQTDL-PEIVYHGR-RFLDTR——=—————
VIYCHMSKLQERDYINV——-RKMCNN--EMFEKNMTNVSLAVLGPL—————

NLINNLDILFQDQDKELYPN LKISNGVLYGDELVSLN———-
ISSKFKFFINRISSLT————GKHFIYFSNSTY-GGLVIKYIMLSNGYSEYNGSQGTNPKMV-
AGHPK TFAIVTSK————- LKASL-
EDLLAVYNSPANDDGSRIMFLFSSNIMSESYTLKEVRHIWFMTIPDTFSQYNQILGRSIRKFSYADV——-
SKPVNVYL-LASIYS---DFEDEITSLDDYSLDE-IN VL
PFDIKKLLYLKFKT————- KETTRIYNILQDI-————————-
SDNYSMPPHPYIVDVVLGEI——————————- TRQFFYHHSR VKVDD—-
PRLTEAINAVLNSPEATRKYIDSI

ADGHFFVSNRVFDKAL LY——
RYGDEIITVPFRI

SYEPYVWAVNFRKELSAIPH

>ul_Mo1c09629027
MNLGIVSLFRE
HVDSIPNILPHQLATLDFLLRSILDENNS——-VLLFHIMGSGKTIIALLFA
LIVSKFKKVYILVPNINILKI

YNDNVINYNGLAKYNNAIF———————— IIDEAHNIFG NNTG
ELMTVIKNKNKVPFLLLSGSPITNTPITLSNIISIMSDEGINFSDII-IQGKKVFQ————-
ILLNENGVSVLKRILRDKISYYELQDTEL-PSIVFHGR-RFLDTR———————
IVYCHMSKLQERDYINV-——RKLCNN-—EMFEKNMNNVSLAVLGPL—————

NLINNLDILFQDQDKELYPN LKISNGVLYGDELVSLN————
ISSKFKYFIARIQSLT———-GKHFIYFSNSTY-GGLIIKYIMLSNGYSEHNGSQGTNPKTI-

GGRLK TFAIVTSK—————- MKSSL-
EELLAVYNSPANNDGSRIMFLFSSNIMSESYTLKEVMHIWFMTIPDTFSQYNQILGRSIRKFSYTNI-———
AEPVNVYL-LAAIYA--—-DFDDDITSLDNYSIDE-IN VL
PFDIKKLLYLKFKT————- KETKRIYSILKDI————————
SVNYTLPPHPQIVDVVLGEL-—=———————— TRQFFYHHSR VRADD—-

PELFAAIDRVLCSPDSTRRYLDEI




TRGHFFVCNRVFEKAL LY——
RHGEDIIVVPFKL
SHDQFLWAINFRKEYNVGAPL

>ul_Vacvi66275908
MNTGIIDLFDN
HVDSIPTILPHQLATLDYLVRTIIDENRS——-VLLFHIMGSGKTIIALLFA
LVASRFKKVYILVPNINILKI

YNDNVINYNGLSRYNNSIF——————— IVDEAHNIFG NNTG
ELMTVIKNKNKIPFLLLSGSPITNTPNTLGHIIDLMSEETIDFGEII-SRGKKVIQ————-
TLLNERGVNVLKDLLKGRISYYEMPDKDL-PTIRYHGR-KFLDTR————————
VVYCHMSKLQERDYMIT--RRQLCYH--EMFDKNMYNVSMAVLGQL—————-

NLMNNLDTLFQEQDKELYPN LKINNGVLYGEELVTLN————
ISSKFKYFINRIQTLN-———-GKHFIYFSNSTY-GGLVIKYIMLSNGYSEYNGSQGTNPHMI-

NGKPK TFAIVTSK—————- MKSSL-
EDLLDVYNSPENDDGSQLMFLFSSNIMSESYTLKEVRHIWFMTIPDTFSQYNQILGRSIRKFSYADI———
SEPVNVYL-LAAVYS——-DFNDEVTSLNDYTQDELIN VL
PFDIKKLLYLKFKT————- KETNRIYSILQEM————————
SETYSLPPHPSIVKVLLGEL-—=———————- VRQFFYNNSR IKYND——
SKLLKMVTSVIKNKEDARNYIDDI

VNGHFFVSNKVFDKSL LY——
KYENDIITVPFRL

SYEPFVWGVNFRKEYNVVSSP

>ul_Yabdil2085067
MNLEIVDLFNG
HINNIPNILPHQLATLDYLVRSIIDENKS——-VLLFHIMGSGKTIIALLFA
LVASRFKKVYILVPNINILKI

YNDNVINYNGLSRYNNAIF———————-— IIDEAHNIFG NNTG
ELMTVIKNKNKIPFLLLSGSPITNTPITLSNIISLMSDENINFGDII-IQGKKVFQ————-
TLLNENGVKVLKSILKGRISYYEMPSTDL-PKIHYHGK-KFLDTK———————-
VVYCHMSKLQEKDYNNV—-—-RKLCNN-—-EMFEKNMNNVSLAVLGQL—————-

NFINNLDILFQEQDKELYPN LKISNGILYGDELTTLN————
ISSKFKYFIGKITSLT————GKQFIYFSNSTY-GGLIIKYIMLSNGYSEYNGSQGTNPKII-

NGKPK TFAIVTSK————- MKSSL-
EDLLNVYNSQLNEDGSQIMFLFSSNIMSESYTLKEVRNIWFMTIPDTFSQYNQILGRSIRKFSYLDI-———
NKPVNVYL-LATVYS——-DFNDDITSLEDYSLDE-IN TL
PFDIKKLLYLKFKT———— KETNRIYSILQSI——————-
SDTYRMPPHPYIVEIVLGEI-—————————— VRQFFYHHSR ISFNS—
KELINAIQLVLPNIDLAKKYINEI

VNGHFFVSNKIFDKSL LY——
KHNDDIVTVPFKL

SHEPFVWGVNFRKEYNVISSP

>ul_Myxvi9633717
MNSAVIELFRH
HVNNIPNILPHQLATLDYLVRSIIDENKS——-VLLFHIMGSGKTIIALLFA
LVASRFKKVYILVPNINILKI




YNDNVINYNGLSRYNNAIF———————- IIDEAHNIFG NNTG
ELMTVIKNKNKIPFLLLSGSPITNTPITLSNIISLMSDEEINFGDII-IQGKKVFQ————-
ILLNEHGVNVLKNILKGRISYYKMPDTDL-PGIQYHGK-SFLDTR———————
VVYCNMSKLQEKDY INV——-RKMCNN--EMFEKNMNNVSLAVLGQL—————

NLINNLDILFQEQDKELYPN LKINNGVLYGEELVTLN————
ISSKFKYFITKIESLK————GKHFIYFSNSTY-GGLIIKYIMLSNGYSEYNGSQGTHPKLI-

HGRPK TFAIVTSK————- MKASL-
EDLLVTYNSLANDDGSQIMFLFSSNIMSESYTLKEVRNIWFMTIPDTFSQYNQILGRSIRKFSYKDI-———
TQPVNVYL-LAAVYS——-DFNDTIESLDDYSLEE-IN TL
PFDIKKLLYLKFKT———— KETNRIYSILENI-————————
SDSYTQPPHPHIVEIVLGEI————————— VRQFFYHHSR IKHND—-
ERLLAAVKSVLTNTEAAKKYIKEI

VDGHFFVSNKVFDKSL LY——
MYNDEIITVPFKL

SHEPFVWGVNFRKEYNVVSSP

NCV0G0038, DNA polymerase elongation subunit family B

>ASFV_9628197

MISIMDRSEIVARENPVITQRVTNLL-———QT——-
NAPLLFMPIDIHEVRYGAYTLFMYGSLENGYKAEVRIENIPVFFDVQIEFN-—————————
DTNQLFLKSLLTAENIAYERLETLTQRPVMGYREKEKEFAPYIR-
IFFKSLYEQRKAITYLNNMGYNTAADDTTCYYRMVSRELKLPLTSWIQL——————-
QHYSYEPRGLVHRFSVTPEDLVSYQDDGPTDHSIVMAYDIETYSPVKGTVPDPNQANDVVFMIC—————-—
-MRI---FWIHSTEPL-———————- ASTCITMAPCKK-SSEW—————-—

————————— HGILEEIF———-NKMSLFWH-————QKLDTILKCY
YVKEKRVKISAEKSII-SSFLHTPGCLPIDVRNMCMQLYPKAEKTSLK————-

AFLENCGL DSKVDLPYHL———-MWK——
YYETRDSEKMADVAYYCIIDAQRCQDLLVRHNVIPDRREVGILSYT-
SLYDCIYYAGGHKVCNMLIAYAIHDEYGRIACSTIARGKREHG-KYPGAFVIDP-
VKGLEQDKPTTGLDFASLYPSLIMAYNFSPEKFV————ASRDEAKSLMAKGESLH—————
YVSFHFNNRLVEG-
WFVRHNNVPDKMGLYPKVLIDLLNKRTALKQELKKLGEKKECIHESHPGFKELQFRHAMVDAKQKALKIF
MNTFYGEAGNNLSPFFLLPLAGGVTSSGQYNLKLVYNFVINKGYGIKYGDTDSLYITCPDSLYTEVTDAY
LNSQKTIKHYEQLCHEKVLLSMKAMSTLCAE——-VNEYLRQDNGTSYLRMAYE-
EVLFPVCFTGKKKYYGIAHVNTPNFNTKELFIRGIDIIKQGQTKLTKTIG———
TRIMEESMKLRRPEDHRPPLIEIVKTVLKDAVVNMKQWNFEDFIQTDAWRPDKDNKAVQIFMSRMHARRE
QLKKHGAAASQFAEPEPGERFSYVIVEKQVQFDIQGHRTDSSRKGDKMEYVSEAKAKNLPIDILFYINNY
VLGLCARFINENEEFQPPDNVSNKDEYAQRRAKSYLQKFVQSIHPKDKSVIKQGIVHRQCYKYVHQEIKK
KIGIFADLYKEFFNNTTNPIE—-
SFIQSARFMIQYSDGEQKVNHSMKKMVEQRATLASKPAGKPAGNPAGNPAGNALMRAIFTQLITEEKKIV
QALYNKGDAIHDLLTYIINNINYKIATFQTKQMLTFEFSSTHVELLL-KLNK—-
TWLILAGIHVAKKHLQALLDSYN-NEPPSRTFIQQAIEEECGSIKPSCYDFIS




>u2_Melsa9631524

TYDESIFKELTNDIENIRIHIINWY-———QYNY-
SKLERYIVCKCKNIDTDELIFFIFDFYHYFLCSKELVNNNNDLKDLINIIDEYK————
IGEYEILENLKILDVDLIPKDYYNFEETDINIAKYRNLYLFKTIFKI-QLESEFNHSFLDYRWFYVL———
NNIDPSACYNIDITSDNCKIFVTNIHFK————- FKTYYVSNPKKLFMNKIDPLPCK—————————
ISRLSFDIECKQTGSFPDPKYMPISHI-CVECFYDDPKKNKI-———
LILTNCNLYEKNAKKNKKVYDMNECEKILNMNSSV—————- IKIYT-SEKNILIIFQCLLFH-
EFDYILSFNGHEFDIPYINTRMDIYNLLKLRMLNPFGFPNLNVI KGDASSRY-
THIEYSSILFDLYVYTKKTY-VLPEYKLETVCKTKFNINAIAELIENTNNVKIIPK-—DTKNKLKIF-
YSVIRTANYCFINDIAY-QINKNDIIDNMQKLYDKDAINQSIGVPFIVKNCNI-——
TGNIVVALSKDDIDIGDKSTYENYTIEKANEIGNYCIHDTVLCNKLF-
ETDLIHEVITGYSSQYLLPQNQVFNFTSSNTATGQLLYTLLQEK————— QMFKKYITEKD-
EYEGAYVFDPKVKKKYITEPIILEDYTSLYPTIMRQINASPEKIIKVI-
TSNDNIMNAKIDNYIFNTYNYPEYMYIDITN--SNK-
LTTFIITDCRKDGIIPLMLKQGMEKRSFYKKKMNDAKKANDDIL
YNVYNSMQYTTKIFINSIYGLMASETFMFNSKYCAQFCTALGRKCIK

YTAD TLNNSYNINGIFTVNN-VINIFTKT—————————- HIQTKYNSNIQE-
CFTLEIVYGDTDSVFIIVHFKNKSLNDTYMLRLCKDIGIF———-ISNTIS——
NTGIFPKLFNL
EFGGV
KKWMLFIEKKKY

ISYDIINYDTLEAKIESKGTSLIKRDYSNFHKHHYKTIIEIIQKSIENK——-NNNSKNVVIKYIDE—-—
LIKNLVDNLDKLNYM—————
DFAVTKRYSGKYVSIDNIIELTVNKF
NAKYPDYKIRKGDRFLYIYGIYMKPID———KSWNISYIKDISKKMIIIPSNL-NNFNISEIRICIESYV-
IKLITDVSQLLD-DKEIT———-EKLSKYK KK

>u2_Anocu578887712

MNKYIIIKMPIRNNHIFK——-TKLISDSFLSDEDAIHYLKKLLN———
INDDTFLPGNNQPEKEIDIKIFNWY-———TVKF-
NRLEEYIVCKAKDYNTQEIIYFIFDLYNYFLCSEDDVDNNEYLKLLKNNIIKFNNDN——
TAKIITLNEFKIISNEVQIQKYYNFRHNLKDKEIYKNLYLFLTRFKISRVHSDYNHNFNFYRWFYVL——-—
NDINPAGSYKINL--KYCKEFNVQNKFN————— SKTYYCDDPKLLFSNKITSDKFLP————————
VSRLSFDIECKHNGIFPKPETCPISHI-CAEWYDDGDSSISKKKIFILINTNIILDY-
VNYVDKFDDKFINDIMNNNNVY-—————— NYIYA-TEQVILEFMIYLFLQ-
DFDYILSYNGHNFDIPYIQGRLNYYRMGNLVTQNIMGVNNLLINQKITNL——————-
KTIQDIRHDIASNNATTYLDIYNYVKEFY-KLPSYKLDTIAKYKFNINAKTVTDGKITTVYPYE——-
SSNIKKEMF-YKVLRTANYCFINDKAFKIYDKKNIINNESDLYNFESIKKSIGKEFKIYNNDIEI-
SNNVEITLSKDDVEIWDKNAYKNYKLSKAKDIAFYCVHDTILCNKLF—
EIDMIDYKIAAFSQLYLLPQNKSLLYRNSTNSLGQILYTLLKNK—————- MMIVTGHVDYD-
KYEGAMVYDP——KKKYVSNPTLIFDFKSLYPTAIIEGNLSPEKIEKVI-
ISDDEIANTYIDTYLADTYKYPKYLYIKIKSNINNKTIYTYIVTDKSSPGLISIILMKGLDERNKYKQLK
SENS—-NNEIL
CNLYDNMQYGIKIIINSIYGLLGSNQFIFRSKYCAQYCTALSKKSIM

YIHE ILDKSIYKSNILTINS-CNNIFTQK-———————— LIKTKYEGNINE-
DFIIDIVYGDTDSLFMSIIFNK-EMELDYKIRKAIDIGNF———-LSNIIN——
KNDIFPDIFEF
EFEDV
NCWIVFTSKKKY

LAEHVKLITDDIGLKKIKDDITQLNFINKGTLLVRRDYCKFHKDTYKNIVDIIKCGLKSN———————



KNVELEIENY--VINVIDDTLANIRNLNID——
DFVKTMTYSGKYKDKNNIIDNIVKNY
NRNNPNNKIMKGNRFSFVYGTEISKWDKSYESWNFKNTNDINQKIIIIGDDI-KYDN--IIRICIEKYI-
INLLNNINMLLN-NKNIIKNIKDK——-YK KNN
>u2_Mytse506497793
———————— MPVLSTGIFK-——NHAYNCNEISDEDAHRYIKRLLNKP-
DKNDILIPLDYLSEKEIEIKIFNWY————IIYP-
SSLEQFIVCKCKNYENEEIMYIIFDIHNYYLCDRELLESNEILKNIKNNIDIQRNYNTCNNSYICFEDFK
IITNEVKTQYYYNFKEDAKINIDNKDLFLLMTPYKISKPHSIYNHNFNQYRWFYVL———
NKIEPSGSYMINT——KYLQHIKTNYNINNYGNIYKTFYCKNASILFSNPINSNKYLP—————————
VTRVSIDIECQHFGEFPTPDKFPISHI-CIDWYKESSIKPVKKI-
ITLTNYEIIENFNGEKNDRFIFSDVEKLMENNNVY—————— INIYC-SEKYILHFILYALVK-
DFDYILTYNGHNFDFKYIQDRRLKNGLTKLKLINAIKIEDMDIKKH-——————————
SYNQDTTYEIHSNNGIIFLDLYNYTKKFY-NLNSYKLGEITKSKFNIIAKIIDNDNEYIVKPID——-
KNKIKINKF-
YDVIRTANYCFINNEPYKIKNKKNIIKNNEELYDVESIKNAYNKEFTIFKRDISIKNEIVEVMLSKDDVD
IGDKNTYTDYTKYKADDIAYYCVHDTVLCNCIF-
KYDMIHDRIVAFSNDYLLPHSKAFTYKSSTNMTGVLLKTLIENK—————— TMIISGNVDSE-
AYDGGLVLKP—-
KEIYIRGPTAVFDFNSEYPSNISEANLSPEKILKIIKLEDDEYALEIVKKYLEENYPYPDYCYILIHDKI
KK——TNKYILVDRREPGIITKIIRVGMQEKNQNKQLKNNNK——DNEIL
HNYYSSALYSKKIMINSIYGLLGSETFLFKSPAAAEYCTSLGQKCIT
YIKN LVDNSKYYNNILTFNN-QNNPFTNK—————————— PIKTIYRGNLNV-
NFTFRIVYGDTDSLFINIKFDDIYDNNIEMLKKADECFKF———-—
LSNIINDIKNEILSKNFEF
EYESM
FNWLIMPAKKKY
IGEIVNNIDPLSVSYTTKGMALVRRDCPVIHKTILQKTIDILKESLINM———KDN-KNVEIKLNKY—-
VLDVFRDIIENLQYLDIN-—-
DYIRSVKYSGNYKDPNNNYEVLVKSY
NSRNPNDKIDKGQRFSFIYGHVVKEWNIEVKKWNSKYTLDISKHMIILEDYL-KNKN——KYRICIEKYI-
KDILTNLEQILD-NKNIIENVYNMLINYS PN
>u2_Amsmo9964364

MPFLGTGILKFDITQLQNKEKGSDYNAIRYLKRILNKPCDNDDILIPYDKLESKEINIKIYNWY————
IIKP-SSLEQFIVCKCKDYDTEEIIYILFDIYEYFLCDYELSESNTKLKNIKNNIDKYKNSF——
NSSYLVLEDYKIITNEVNIQYYYNYTEDSKITLNNNDLVLFMTPYKIEKIYSKYNIFINQYRWFYVL——
NNIEPSGSYRINM--DNMQKIKTYNKNK—————-— TSYYCKNPKLLFSNYVKIDKHIP————————-
ASRVSIDIECQHFGEFPTANKFPISHI-CIDWYMDKNTNPIKKI-
ITLINYEITKNYVGEKKDKFIYTEVNKLLNTNKVY—————— ITIYC-TEKYMLHFVLYTLRQ-
DFDYVLTYNGHNFDFTYIQDRRKINKLKGLCLDNVYSTNEIKISKF——————————
SYNQDTTYEIDSTNGIIFLDLYNYIKKTYPSSNSYKLSEITKERFNIFCKISYNNNEYITIEPLNTK-
ANKNKISIF-
YDVIRTANYCFINNNPYKIKNKTEIIDDIEKLYDLTSIKNSHNKKFTIYENDIPINDNYATVMLSKDDVD
IGDKNAYVNFTKEKSDNIAYYCTHDTVLCNCIF-
KYDMIHDKIIAFSNEYLLPQCMAFKYKSSNNISGLLLKTLYSNK—————— TMIYPGNVEFE-
KFEGGYVIEP—-
KQKYIDSLTAVFDFNSEYPSITIIEANLSPEKVVKVIKLFDDEEAANKVEKYLKDNYKYPDYCYIKI——-
IKDK-MYKFILMDRRELGVTTQMVKDGREMKNMYKDLKNKN——-KDNVD———————————
LHNFYSSALYSKKITINSMYGLSGSERFIFNSPYCAEYCTVQGQNCIK




YIQT——-LVNNSKYIDNVLILNK-CNNPFTNE—————————- PIKTNYPGNLNV-
NFTFNVKYGDTDSLFITVNFESKFNSKEEKVKVGHKCFTF———-
LGNVINDKKNKILTDNFEF
EYEKM
YYWMILLAKKKY
IGEVVINMDPLQLMDDTKGTALIRRDCTVIHKTILKNTINILKDFLTND——-NTG-ININVKINDY—-
LSSAFKNITENIQNLDIN-—-
DFKKSVKYSGVYKDPNYPIELCVKEY
NLKNPNDKITKGQRFDFIYAHKINEWSKDIKKWNIKYTIDISKHVIILEDYL-KNKN--NYRICVEKYI-

KDILSNLDQIIN-DKNIIKNIDIMLNSYE PQ

>SGPV076
MSRASELELWEKMHFKKKLKPTLTTPENLPEQDKVCITFLNWNIIRDG-WGKPSYMAGKSRT—-
QSGEIIWFKTFLPCCYLMYTSDADELEGTYEQRFDIG QFTILDNTYAKG—-
INCAFNFKKKNTNKELSLLVCTKPNINLHCLTEKSYTGLQWFFVF———
NKINPAGSYSFNKSDPRIREESP NVWKSDLMDFPF-EPI-PYFCPP————————

LMILSFDLECYTVGQF-SPQTQPITHCA——-ITLDKITKSRK-—-
FCLVDTKSIPDWSNKIKLRSDSVWCNDQSEFYSVYKKKPDIKYFYM—
VEKQLLLVIKGFLESDQIDYVLTYNGHCMDIPYVNKRLEVYGIPLIHTKIPSTDTETPL-
VFKKSKSS————-
NLLSTERCDIYSANGTLFFDLHNFVKKEEIGLNSYSLEALSKKNFNGYGTLVKKGTDHWTWEFR——-
STKNKSLYFLTKLLESAGFINLDN--YCLPICNKVIT————————- ETVLSFQTPYLPLHINL——-
ETEQYFEFGKDDVEIDK--IYINYNMKIAEEIAPYCQHDSNLCLFLW-
EKYNIKYKINAASFLYKLSQDKVLFWYATTTSKGPILEYYMKSK—————-
KLYLERCVVQKTKYQGATVFEP--DEKIISAPVLVFDYNSLYPNSCIFGNLSPETLVCHV-
YITDSVKLIWCMKKLKEIYTWPDYIVVNCGSVTGKY—-
ISEILVYDRREIGIIPSLLKEFISLRKDYKKKMKTC——-PD—-D
YFLYDNLQLVTKLSANSIYGLLGTNEFVLKSIHSAKACTSIGRDMLQ

YLDD——-VFKSSEFKEDGLYLTNPIMQIWKNE—————————-
PLKRFYPSQTKLTQCKIKRVYGDTDSIFTKLLFDT———-TGNVLTMASKIGKF———-FEDTIN-—-
KEILFDQFVV
EFEYI
LINVIMFSKKKY
YGEKYNSDYKENDQPEISGKG——YKKRDMCDYYLDLSKQVDIKIKTLIKQN-——P-DVNVLRRHVVQF—-
LLAEFKALLTG-
KETKVENNKFYFTRRYGADTEKGENPNSKLIKEW
———NKSNPNKTVMIGERYYYTYVCDRE—————- LNWQTN-VKNKRMYEYILENSQEKIPS—-
NMRIFYEIIL-SRVCDRVFKSFDSDQAFIKGFSSKLFGTK———— SKLYNMAQVENWSDSTMEILLNN
>ul_Nilcr115531723

MDIKCLNWF————ENLR-EKKFLYLKARTSA-——RDAVFIRFDIHSYSVTDD—————-

PSASATAESLG QFRVMHAEERVV--YTPAAARPPTEERRELFLVRE————-
ALESEYLTGFLRVNWFFVR-——HNVDPSGCYRVAE--SLLSPLGR——————————-
KCFHCLDPGAAFATPI-PLFQVP——————— SSYLFFDIECRVGKKFPSAFSDPVSHVSF—-
VYVDREGAERR-——FTLINSDLLPADEPPP—————- SEAACARDVDTAR—————- PLTFC-
PELVLLRFCKSILEQ-
EFDYVVTFNGHNFDIRYIQVRLHVLAKEEIFFSLPDGSERVRLATYERNLNNHRSQSGGLANVSYHINNN
NGSIFFDLYNFIKREE-RLECYRLDVVSKNAFRCHALVEAATPDGAATFRER--EAGDVARVF-
REVLTTANYVTVGSRVHRIAAKSETGEAGFRV———-TVAPAPGAEYAV———————
GSTHLLAFGKDDIDLQR--LYGDYRLATAETIAAYCLHDASLCKYIW-




HYYSVDCKIGAGASAYLLPQYLSLEYKSSTLIKGPTLRILLENR—————-
TALLRRGKPRAHHYVGGKVFAP——ANKVFSSNVIVFDYNSLYPNVCMYANLSPETLMFVL-
VNRNRLDRELHASELRRLYPFPDYVHVETSTAEPNA-
YNEVSVYSRRREGLIPKLLANFIAKRKDYKARSKRA-—-GSVVE
AKLFDSMQYVYKIVANSVYGLMGFRNNALFSKNSAKSCTAIGRAMIE

YLDE-—-VLNGSSIIDNVLYLGRTPENIFSGE—————— LLHDKAVPLAAGLED-
EVVFRSVYGDTDSIFLEINRRD———————- VGTTLRLARA———-MEEIIN-——
DRVLFGTFRV
EFEAV
YKNLIIQSKKKY

TTTKYPAGFREGDVPILVNKGTSETRRDICAFHKELVNRYKTKLIDLLEQG———R-SSAEVSRLILRD—-
LETFFEEDF-R-RPQDTE—-
RFLISRMHHNNYKRPDNPNFALINAF
NAEHED-KIEIGERYHYLYVCDAE————— RPWTFN-PTDIKSYERVYRG———RLPD—-GSRIFLEIYY-
RRVATEVVNLID-DRPLAIDFFKRVFGSR PLFSS
>ul_Canvi40556059

MDIRCVNWF————ENKG-DIKYIYLKAITKD——-NGVIFIRFNYYYYYVYDSE—-

EELKFKPIERIELG EFDIIKIDEVLD--DDIENINERKTYKSDLVVVKDVKR--
SREKKYLGEYLDITWFYIL-—-NNIVPDGCYRINK--DNLKQIYT——————————
DCYHCDNVKEMIIEEI-PIFEVK-————————- FTYLFFDIECQFDKKFPSVFVNPISHISC—-LIIDK-
KDEYK-——FTLINTDLLPDVEPTISSRKQFCPRD KITFC-
SEVIMLRIMKKILEE-
RFDFVVTFNGNNFDIRYISNRLTILEKKSIKFSLPDNTETTDLAIIGRFLSG————-—
GNFTNKTYHINNNNGVMFFDLYTFIQKTE-
RLDSYKLDNISKNIFNCNAIIKDISDDIITMEAGINENTKDKISIF-
SEVLQTGNYITIGNSDISKIVYKDIRSDSF—————- TIKVVSNKPYEC———————-
GSIQFISFGKDDVDLRS—-MYANYNLDIALDMEKYCIHDACLCKYIW-
DYYKIPSKIDAASSTYMLPQKSALEYRASTLIKGPLLKLLLEEK—=———-
VVYIREASKVRYPYIGGKVFLP--SQKTFENNVMIFDYNSLYPNVCIYANLSPEKLVCIL-
LNSNKLESDINLKMLKRKYPYPDYVCVMCDSRIEGY-
YSEIIVYDRRNKGIIPKLLELFISKRKKYKSLLKEA-—-TTTIE
TTLYDSLQYIYKIIANSVYGLMGFHSSSLYSYSSAKTCTTIGRNMIT

YLDS——-VINGAVWENDKLILADFPRNIFSDK——————- TMFSKEIEVP-PMNE-
TFKFRNVYGDTDSIFTEISNRD———————— VEKTIKIAKI-———LENIIN-——
TKILHANFKI
EFEAV
YTQLILQSKKKY

TTIKYLADYKPGDKPIRVNKGTSETRRDVALFHKQMIQKYKDLLMKMLMEG——-K-NQQDITRDILQH—-
LEVEMVSEF-S-NNKEFT—-
KYLLSRKHHNDYKSATHSNFELVKQY
NLINTE-KIEIGERYFYLYVCDIT———— LPWQKK-LCNIQSYETIADSKY-FLPS——DKRIFYEVYF-
KRIASEVVNLLT-DKTQCILFFNRLFGTR————— PVFSSD
>ul_0rfvi41057088

MLFEMELKCLNWF-———ENRSNDSRFLFLKARRAD——-

NAVVYLRFVQHFYYVVRADAVADIAQPLAWTRALG PMSVVSIDEIVA--
RSAKIPERQRSE-IELCLVASERKL-APPEVFMSDFLNVSWFFVA-—-HDIDPDGCYRVDP—-
ALLRDLGS NCFHCDNPGACFAEKI-PRFNVT—————————

RSGLFLDIECHFEKKFPSVFKNAVSHISF--CVVDKDGAEKR——-—



FTLTNSDMLSDADLEEAARREIPVCLDPADVKFDA-————— EVTLC-PEVTLLRVAKRLLEM-
PLDFVVTFNGHNFDLRYLDSRLSLLTGEHIRFRLPDGTETVNFCVYERTKSSHKGV-
GGVSSTTFHINNNNGTIYFDLYAFIQRTE-
KLDSYKLDAISKNAFHCTAVVEDARPDAVRFRGDRSTDADGNAAVF-ARVLSTGNYVTVDERVC-
RVLHKRVDEGGF—————- TVDLADSAARAP———————— GDRVTLAFGKDDVSLAD——
MYANYSLDVCLDMARYCLHDACLCLYLW-
SHYGVETKIAAAASTYLLPQSVVFEYRASTCIKGPLMKLLLENR—————
TVMVRADTKSKFFYEGGRVMVP--KQKMHDKHVLIFDYNSLYPNVCIYANLSPETLVGVV-
VSDNRLDAEVAAVDVRRMFPAPRYIAVPCEPRSPEL-
VAEVAIFDREAKGIIPMLLRSFLDARAKYKKLMKAA———ETAVD
REIYNSMQYTYKITANSVYGLMGFRNSALFSYASAKSCTAIGRTMIA
YLER——-TLDGASVCGTRLSLAAAPDNPLLRDEAFAGRAAELEIDAAVAGERTE-
RVGFRSVYGDTDSVFLEVGASD———————— IAFSRRVGRC———-LERVIN-—
EHVLFANFKV
EFEAV
YCNLIMQSKKKY TTIKFAVS—
DGGGSERVSKGTSETRRDVAPFHKLMIRKYKDMLCRALAEE———G—-SGNVGVEILRS—
LEDELTFEFEA-RSMPLD--
WFLLSRTHHKNFKSPDNPNVALVTRY
NAANAE-AIEIGERYFFAYVCEEG——————- PWRRR-IANVKSYERVVDKTF-KLDK--NERIMYEVYF-
KRLCTEIVNLLD-NKAMCTLFFERMFGSK PVFTG
>ul Mo1c09628971

MEIRCLNWF-———EARG-EERALYLKAKTRA———
GDTLFVRFPHYYYYVVDGGTLSTLAPPPRAASALG
EFELACIDETLARADALHAPTRPR———SQLWLLEEAQPR-QIAGALLAEFMHITWFFLR———
NEIEPNGCYRVPD—-AELEPVCA RCFHCAAPRRAFATRV-PLFEVT—————————
HTYLFFDIECQFDKKFPSVFSNPVSHISF——CYVDRLGTEVR———FSLLNSDLLSEDSL————-
RGCRRIATPDEFALEP—————— GVTFC-SEVVLLQLTKRLLER-
HFDFIVTFNGNNFDIRYVSNRLQLLTQSSVCFRLPDQREPVKLVIYERSLASHRGA-
GGMANTSFHVNNNNGTIFFDLYTFIQKAE—-
RLDSYKLDSISKNVFHCRARVLDAGAGECTLAGGPDANAEDRLRLF-
CEVLQTGNYVTLDTVHVCRILGKRFFEHGF—————- ALRVRCAESYAP————————
GSLCELAFGKDDVDLRE--LYRHYSLAAALEMERYCMHDACLCKYLW-
SYYRVPSKIDAAAATYLLPQCLALEYRASTLIKGPLLRLMLRER—————-
VVYVRTQEPARYTYGGGKVFLP——RQKLFDTNVMVFDYNSLYPNVCIFGNLSPETLVGVV-
ANAHRLDAEINMQELRRRFPEPAFLHVLCEARARDG-
YSEIAVFDRRRQGIIPKLLGTFMEQRARYKALMRAA-—-SSGLE
RTLYDSMQYVYKVVANSVYGLMGFYNSSLYSYSSAKCCTTIGRVMIT
YLDR-——-VVDGATLCAGVLRLAAEPRNPLLAS———-APPRARDVDVSAALGHEL-
ELRFRSVYGDTDSIFLELNLRE———————- VQTTLAVART———-LERVLN-——
EHVLFENFRV
EFEAI
YQNLILQSKKKY
STTKYAADHRAGDAPEHVSKGTSETRRDVSRFHKLMISRYKAQLVALLAEA-——RLSSRQVCIEMLRS—-
LEVDLFAEFAA-RAQPLE—
MFLLSRMHHRNYKAPDNPNVELVNRY
NRENLE-PIELGERYYYAYVCASE—————— LPWQLA-VANVRNHERIVDASY-VLPE--RERVFYEIYF-
RRLATELVNLLD-NKPLCAEFFTRLFGVR PVFSN
>ul_Squvi549059641




MKIYSANKMDVKCVNWF-——-ESRG-ERKYLYLKARTRE-——-

GAAVYFRFNRYFYYVVSEATLASLAPPAHRAEPLG RMSIIDIDEEVS—-
RDANLRPRPRRE-EDLWLVAEPHRR-SIVGAYMTDFLDVTWFFIA-——NEIDPCGCYAVDE—-
SLLEEVRA GCFHCEDPKRCFAARI-PRFDVQ————————
RTYLFMDIECHFEKKFPSVFTNPVSHVSC—-CTVDRTGAEFR——-
FTLLNEEMLSEADRAEALRRGCVRARSATEADLSR—————- EVVLC-SEVVMLQITRLLIES-

AFDFVVTFNGHNFDLRYVANRLELLTGESVTFRLPDHSETVKLCIYERNLLSHRGQ—-
GGVANTTYHVNNNNGTIFFDLYAYIQKSE-KLDSYKLDSISKNAFHCRARVTEAVGDCCVFEGD———
DAPSRVRAF-AEVLSTGNYITIADGVY-KVLEKRVADGRF—————- ELRVRFGAAA—————————
GETHELSFGKDDVDLAA--MYRDYDLDVALEMARYCVHDASLCKYLW-
HFYGMETKTDAAAATYLLPHCLAFEYRASTLIKGPLLRMMLEQR—————
KVFVRNARKTKFLYEGGKVFAP——RKKMFENNVAVFDYNSLYPNVCIFGNLSPETLVGVM-
VSGNRLEAEINAQELRRRYRPPRFLCIECEPRSHDF-
VNEVAVFDREAEGVIPMLLRSFLDRRAEYKKLMKSA-—-SGPIE
RGIYDSMQYTCKIVANSVYGLMGFRNSALYSYASAKSCTTIGRRMIT

YLDS——-VMDGAAVCGGEVLLAAPPLNPFFDD————— GRDQSAAVAIDVDPSV-
AMNLRTVYGDTDSVFVEMSTKD———————-— VAVTQRVARE———-LERVIN——-
QRVLFANFRV
EFEAV
YSRLIMQSKKKY TTMKFAAG——

SVADPERVSKGTSETRRDVSRFHKEMIKSYKTRLTDMLSEG———GLSSQAVCVSVLQS—
LEQDMRLEFER-RALPLE——
MFLLSRTHHCNFKSPDNPNMALVMRY
NSENPE-VIEIGERYFFAYFCDAA—————— LPWQRR-LENVKSHERIVDRGF-RLGA--DQRIFYEVYF-
KRLATEVVNLLD-HRELSVQFFTRLFGTR PLFYD
>ul_Vacvi66275862

MDVRCINWF-———-ESHG-ENRFLYLKSRCRN——-

GETVFIRFPHYFYYVVTDEIYQSLSPPPFNARPLG KMRTIDIDETIS--
YNLDIKDRKCSV-ADMWLIEEPKKR-SIQNATMDEFLNISWFYIS——-NGISPDGCYSLDE--
QYLTKINN GCYHCDDPRNCFAKKI-PRFDIP————=————-
RSYLFLDIECHFDKKFPSVFINPISHTSY--CYIDLSGKRLL——-—
FTLINEEMLTEQEIQEAVDRGCLRIQSLMEMDYER—————- ELVLC-SEIVLLRIAKQLLEL-

TFDYVVTFENGHNFDLRYITNRLELLTGEKIIFRSPDKKEAVHLCIYERNQSSHKGV—-
GGMANTTFHVNNNNGTIFFDLYSFIQKSE-
KLDSYKLDSISKNAFSCMGKVLNRGVREMTFIGDDTTDAKGKAAAF—-
AKVLTTGNYVTVDEDIICKVIRKDIWENGF—————- KVVLLC-PTLP————————-
NDTYKLSFGKDDVDLAQ——MYKDYNLNIALDMARYCIHDACLCQYLW-
EYYGVETKTDAGASTYVLPQSMVFEYRASTVIKGPLLKLLLETK—————-
TILVRSETKQKFPYEGGKVFAP-—KQKMFSNNVLIFDYNSLYPNVCIFGNLSPETLVGVV-
VSTNRLEEEINNQLLLQKYPPPRYITVHCEPRLPNL-
ISEIAIFDRSIEGTIPRLLRTFLAERARYKKMLKQA——-TSSTE
KAIYDSMQYTYKIVANSVYGLMGFRNSALYSYASAKSCTSIGRRMIL

YLES——-VLNGAELSNGMLRFANPLSNPFYMD—————- DRDINPIVKTSLPIDY-
RFRFRSVYGDTDSVFTEIDSQD———————- VDKSIEIAKE———-LERLIN-—-
NRVLFNNFKI
EFEAV
YKNLIMQSKKKY

TTMKYSASSNSKSVPERINKGTSETRRDVSKFHKNMIKTYKTRLSEMLSEG———RMNSNQVCIDILRS—-



LETDLRSEFDS-RSSPLE--
LFMLSRMHHSNYKSADNPNMYLVTEY
NKNNPE-TIELGERYYFAYICPAN—————— VPWTKK-LVNIKTYETIIDRSF-KLGS——DQRIFYEVYF-
KRLTSEIVNLLD-NKVLCISFFERMFGSK————— PTFYEA
>ul_Yabdil2085022

MDVKCINWF-———ESKG-DNRYLFLKARNKE——-—

LETFFIRFPYYFYYALTDDVYKSLTPPAFKSVFIG KMTNIDISENIS—-
YVVSEETRKKVD-VDMWLILEPKKR-ITANTIMNDFLNITWFYIL-—-NKICPDGCYSMDV—-
KQLEKIND NCYHCDEPQKLFLNAI-SKFDVL————————
RSYLFLDIECHFEKKFPSVFTNPVSHVSC——CYINLFGKELK———
FTLINKDMLSEHDISKAKELGYYEINSTSEMDYSK—————- EFVFC-SEITLLKISKKLLEL-

SFDFVVTFNGHNFDLRYISNRLELLTSGKIYFKSPDKKETVHMCIYERNLSSHKGV-
GGVSNTTYHVNNNNGTIFFDLYSFIQKSE-
KLDSYKLDSISKNAFSCNAKIKFVENSYYTFMGNSLTDVKGKSLLF-SKVLSTGNYITINDEVY-
KILKKETYDDEF—————- TVTIKCNKNLDI———————- DNVYCLSFGKDDVNLSD—-
MYANYNLQISLEMGKYCIHDACLCKYLW-
DYYGVEKKTDAGASTYILPQSMVFEYRASTLIKGPLLSLLLETK—————
TILTRTEKKTKFPYEGGKVFAP——KQKMFINNVLIFDYNSLYPNVCIFGNLSPETLVGVF-
VSNNKLEAEINKQELIKKYPPPRYISINCEPRSPDL-
VSEIAVFDRDIEGTIPKLLKKFLAERARYKKLLKES——-SSSTE
KAIYDSMQYTYKIVANSVYGLMGFRNSVLYSYASAKTCTAIGRMMIV

YLNS——-VLNGSSVSFKKFNFAELPLNPFFED—————— GRSVTSTTDIDVNEKY-
NFVFRSVYGDTDSVFLEMNTQD———————- VDISIKIAKE———-LEKIIN-—-
QKVLFCNFRI
EFEAV
YKNLIMQSKKKY

TTLKYSSNSTGKSVPERVNKGTSETRRDVSRFHKEMIKTYKTRILNMLSDG——-SMTSIQVCVDVLKS—
LENDLKIEFEL-KSAPLE—-
MFLLSRTHHCNYKSHDNPNMFLVNEY
NKNNPE-TIEIGERYFFAYICPAE————— DPWQKK-LINIKTYEKIIDRGF-KLKQ--TDRIFYEVYF-
KRIATEVVNLLD-NKVLSTSFFERMFGSK PIFYS
>ul_Myxvi9633670

MEIKCINWF—-———ESKG-DKRFLFLKARNKN——-—

LETIFVRFHYYFYYVVTEDVYKTLVPIPTASIFLD SMSIVDISEYTN—-
NYVSDVTRKKTM—ANIWLIKENKKR-NIPKVVMDEFLNITWFFIS——-NDVSPEGCYRIDV—-
SKLEKLNN——————————- KCYHCNDPKDLFSNPI-SRFEVP————————
RSYLFLDIECHFNKKFPSVFINPVSHISC-—-CYIDLSNDEYR——-
FTLLNEDMLTEDEIHEAVSRGYHRAESYNDVDYKK—————-— EFILC-TEITMLRIAKKLLEL-

SFDFIVTFNGNNFDLRYVSNRLELLTDERIIFKSPDRQEVVHLCIYERNLSSHKGV-
GGVSNTTYHVNNNNGTTFFDLYTYIQKSE-
KLDSYKLDSISKNVFNCDCVLTEIQNDTMTFVGDHTTDAKATVNVF-SQVLSTGNYINIGDDIF-
KVFNKTITKDSF—————- TLTVKANPSYTV——————— HNTYTLSFGKDDVNLSD—-
MYKNYNLDVAVEMGNYCLHDACLCKYLW-
NYYGIETKADAGAFTYILPQSMVFEYRASTLIKGPLLKLLLEKK—————-
TIMTRSEKKNKYPYEGGKVFAP——KQKMFINNVLIFDYNSLYPNVCLFGNLSPETLVCVF-
VANNKLEAEINKQEIQKMYPGPRYISVQCEPRSEDL-
VSEIAVFDRSVEGIIPKLLKTFLTERLKYKKMIKET-—-NDVVE
KAIYDSMQYTYKITANSVYGLMGFKNSALYSYASAKSCTAIGRQMIH




YLNS——-VLNGCKLSSGKFQLAAYPINPFFQD—————- DRSVDLYASTNLPTEY-
NYDFKGVYGDTDSVFLEINTND———————- VLTSIKIAKE-——-LERVIN-—-
TKVLFDNFKI
EFEAV
YKNLIMQSKKKY
TTLKYVPSSTQNSIPVRINKGTSETRRDVSKFHKYMIKIYKTRILEMLSDG——-TSSSLQVCINILKS——
LESDLLIEFET-RKAPLD—-
LFLLSRTHHCNYKSIDNPNMYLVNEY
NKNNPE-RIEIGERYYFAYLCDAK—————- DAWQKK-LVNIKTYERIIDKGF-TLGS—-TDRIFYEVYF-
KRLATEVVNLLD-NKVLSTSFFEKMFGTR PIFYN

NCV0OGO@76, DNA or RNA helicases of superfamily II

>ASFV_9628229

MEAIISFAGIGINYKKLQSKLQHDFGRLLK-ALTVTARAL——————- PGQPKHIAIRQET--
AFTLQGEYIYFPIL--LRKQFEMFNMVYTTRPVSL-——RALPCVETEFPLFNYQQEMVDKIH-——-
KKLLSPYGRFY——LHLNTGLGKTRIAISIIQKLLYPTLVIVPTKAIQIQWIDELTL-LLPHLRVAAYNN—-
AACKKKDMTSK-EYDVIVGIINTLRKKP-—-EQFFEPFGLVVLDEAHELHSPEN————-
YKIFWKIQLSRILGLSATPLDRPDGMDKIIIHHLG—————-— QPQRTVSPTTTFSGYV-
REIEYQGHPDFVSPVC-INEKVSAIATID————-
KLLQDPSRIQLVVNEAKRLYSLHTAEPHKWGTDEPYGIIIFVEFRKLLEIFYQALSKEFKDVQIVVPEVA
L——LCGGVSNTALSQAHSASIILLTYGYGRRGISFKHMTSIIMATPRRNNM--EQILGRITRQG-
SDEKKVRIVVDIKDTLSPLSSQVYDRHRIYKKKGYPIFKCSASYQQPYSSNEVLIWDPYNESCLACTTTP
PSPSK

>SGPV120
———MASGKKNMRTCGKLAKNYIDLISKNTF-EKGILTWDAEHSNEQ-ENPIILTKVRPDI--
SIVIPLGYWSNP———-ILKNYPKID—-YNMTTLIP—-DLKYK-—-—
EIELRDYQVTPYSIISSTIDKKIEESRPCFLRLIMPCGFGKTMMAVKLIQELKIKTAVILWCTSLMTQWM
ESLK--FGGITDVVGSQGSIPDTLELINLK-
YPDIITIITAAHLVRRDCRKLIQSKYDMIFIDESHKYNLNNVNGLKKFLHFYPCPFTFFLTATPRVINSFY
CNDILSFCKDN—————- KILKKYRVLSSTSSVM————- SEQTKKIYEGYDSVKDRYK-MMRGM————-
VLEKDTYRLEYILETVKDYFADDMFDC————————— GIVLTKSRNVMKILFNSLLEEF-
PEHVYVADAEKTKETQVLLQYLKKK—-
KCFILVSTFQYAGTGLDLPNLDAVFFSSPMISRTDVIQSAGRVSRFNPKKPIRLAVVFNVSSILNWINIM
—RKGSKLVTE TLSS

LDWVEDISVPK

>u2_Melsa9631473

MLYSKLSPALHAALRSRIN-NNSVLCYDIY—————
MNPIIYNDPNTVNNTLIRIPPR————————— MLKNYDKIS——FNLKSISNE-SLEIS——
NLELRHKQKHIFNKIL-
EIYNINESNKPLYISLVCPCGFGKTILSIAIINKLKFKCVIIAPMKFIVSQWVDKINIFNKDLKIYSSID




G-
IKKALKDIKNGLDCDIFICPDKHLQNDEIYNYIYENFSIIIIDEIHKYNLNNDILMTKFLYKNYFKMCLL
LTATPADNMNLFVTHMIKANGEQ—————- NQTKNILVSVESKDIN-NSFSNNSINILLNRIK--
QDKFKEVYMKNYNYKMCISKDDMRNNCIVDIIHKCFHDDT——K—————————-
ALILTDYRDHMIYLYNKLKSII-NDSVYLYDVKQYKNSVSSLNEARNK--
NNFIIVSTIAACSESLDLQSLNTLHITLPITNNKTIIQAIGRIFRTNVKDDNKFVYYYNISFIDNIIRMF
INDKYYNIKK
QIDNDEDKKWIINKIYI

>u2_Anocu578887634

NIILRDEQRIIVTKI—-——-
EELYSNFIPVYVLLECPCGYGKTIISIELICRLKLKCAIVVPRKFIIQQWKDKFN——TNTFNIFTSFNG-
RVDAIKNITNGLDCDIFICPDKHLENDTIRNFIYTYFNFIIIDEIHKYDLNKDIAMTKFLYGKYFKLVLL
LTATPKNNINLIINNKIKINKIDT————- QIKKEIYSFELPMKIN-DSNITSECKKFLSKIN--—
LNKYNNLYTKNYIFKYCISLDKMRNNTITQIIKQNINDTT——K———=——————
AILLTDYRNHMHELYTLLKSEL-TDIIYIYDVKD—-NKYNLFSELECK—-
NKFIIISTIAACSESLDLTNLNTIYLVLPITNKNSLIQCTGRIMRTS——
NENKYIYLFNFSYLNDITRTFINDKCNFVKR ILNN

WEYNIYNDIYIT

>u2_Mytse506497800

—————————— MVKYIKLSKNLYKLFKSKIK-SNEILVFDTYHNSIIITKDIMDTIESSDL—-
NIICPIFLYNKTDK--VISNIYKIN TNINC———KFTLRELQLEIINKIL-
NINSNYLLHSPLYISIVCPCGFGKTIIGIDLICKLKYKCVIIVPRKFIMTQWKEKFE--ESSI-
IFTSFNG-
RKEATEKIKNGLNCDIFICPDKHLEDDTIKSYIYNNFSMLIIDEAHKYNLNNNISMTRFLYNGIFKICIF
LTATPTNNMNAMINENIVITDQNTENI--NITKRLLIFELKNNKF-NKF-NNKCQQFINKIS—
NNNFNTVYIKNYNYKYCISLDDNRNNTIMELIKKITSVNT—K—————————
GLILTDYRTHMYDIYNLLKNTTLKDIIYMYDVKD-
KNCNNLLSNLKNNSNKNYLIISTISACSESLDINNLNTFHVLLPITNNKTLTQCIGRILRDY——
NEDKLVCVYNFSYINNIIKTYINDNTMLIKK SLSE

WECSELKCD

>u2_Amsmo9964373

—————————— MVKYIKLNKKIFNYIKSRLK-SQEILIYDKNSNHAIITNDMIENI-—-DL—
DIICPLILYNENDK——IIDKINNMD KFIEC——KYQLREDQLELINNIM-
NINNNYSCNSPIYLSLVCPCGYGKTILGIDIISRLKYKCAIIVPRIFIIYQWLDKIK——QKN-
NIFASTCG-
RKKAIEQIKNGLECDVFICPDKHLENDIIRNYIYNTCSLVIVDEAHRYNANKNIVMTRFLYNKIFKFCLF
LTATPSNNMNTFINEFIDINNQSQIKILNDIKKKLIIFNLKDKIF-TPI-NNNCKYYVNKIT--
NNKFNNIYIKNFNYKYCISLDDKRNEITIDLILKTTTDNT—K-————————
CLILTDYRLHMMNIYNLLKKTHLQNIIYIYDVKN-KKCNDLLTEIKNK-




NEKFITIISTISACSESLDINNLNTFHVLLPITNSKTIKQCIGRIMRNM—--
NEDKYTYIYNFSNINNMINMYINDKTDLIRK VLSD
WECVEIKCSY

>ul_Nilcr115531805

——————— MPKMSRYVVIDDKLYSAIRSLIG-IKELYLFNS——————-DGDFVEVHKRSGF—-
RFLIPVGYYTSLAV-—-PADRE--YD--YGDNDLPP--DQRPR——-
LPELRPAQRRVVAEIARLEKLKRLERRPLYTLLHLACGFGKTVTASFLIGSHAKRAVVVLPNKLLSAQWE
EVVA--RLGVPYAASYEG-VSKLLPRLRDR-
DYAVLLVIDRHFTNKEFCRLVHERYDVFVLDESHTYDLMRNTAMTRFLTFYPPRIAYFLTATPRQSNALF
CNERVNVTVAS—————- SLRRHLRVVK-—-EYYCREYRTPKMAAYLARLDSPANKYH-VITEK—————
ATAEDRYRNETIVKTLAEHYAAGSVDA-————————
VLVITRTREHMFRLRDGIAALVDPASVFVGDAEK-RETAETLQALQTR——
ERFVLVSTLSYSGTGMNLPGLDALFYTVAVSNSRNIEQALGRILRDG—-
PRKDRYLFVFPVTSVRRLAGCLEGHTAR-VEH VARQ

LGFG

>ul_Canvi40556195

—————————— MSYITVIDDKLYSSLRKLIG-YSPLYLFTE—-——————EGKFVEVVKNSEF—-
KFLIPPGYFSNPNV—-PLNGLK-FS——HGTNWMKD—-KHKVT——-
LPELYPIQKRVIDEIVLQFSKKSKEKRPLYTTLHLACGFGKTITASYLIGIHKKNAVISVPNKLILRQWE
AATIK—-ALKVSYYISHEG-VSKLLKVLSSE-
SFSILVVVDKHFTNEEFCKYVYENYDVFILDEAHVYNLMNESTMTSFLCYYPPRICYFLTATPRQQNAIY
CNSIINFIKFS—————— PLQKVLHIIK———EFY-NEYTSPTIKNYISQLQTPSNKYH-LYTEK————-—

GNCVYIGDAQK-KDTTEMIKELRTL--
DKFILVSTLHYAGTGLDIPNLDSLFICNTVMNSMQTEQVMGRICRETGSSPTRSIFLFISTSIKDIKSLY
GVFTQRFAQQ ATK
LGFREITQIT

>ul_Vacvi66275935
MSLLKMEYNLYAELKKMTC-GQPLSLFNE—————— DGDFVEVEPGSSF—-
KFLIPKGFYASPSVKTSLVFET-LT-—TTDNKITS——INPTN-—
APKLYPLQRKVVSEVVSNMRKMIESKRPLYITLHLACGFGKTITTCYLMATHGRKTVICVPNKMLIHQWK
TQVE--AVGLEHKISIDG-VSSLLKELKTQ-
SPDVLIVVSRHLTNDAFCKYINKHYDLFILDESHTYNLMNNTAVTRFLAYYPPMMCYFLTATPRPANRIY
CNSIINIAKLS————- DLKKTIYAVD-—-SFF-EPYSTDNIRHMVKRLDGPSNKYH-IYTEK—————
LLSVDEPRNQLILNTLVEEFKSGTINR—————————
ILVITKLREHMVLFYKRLLDLFGPEVVFIGDAQN-RRTPDMVKSIKEL—-
NRFIFVSTLFYSGTGLDIPSLDSLFICSAVINNMQIEQLLGRVCRET-
ELLDRTVYVFPNTSIKEIKYMIGNFMQRIISL SVDK

LGFKQESYRKHQESDPT




SVCTTSSREERVLNRIFNSQNR

—————————— MSVCTEIDYKLYTELKKIAG——NSLFLFNE——————-NGDFTEVVLNSSF—-
KFLVPIGFFSSIDI-—PLKKPIEYK——NNNNNIEH--SKNII-—-—
LPNLYPFQKHVVSEVLLSMEKKNKHKRPTYITLHLACGFGKTITSCYLLSLHKKKAVICLPNKMLINQWK
RAIE--SINMDHIVSVDG-VSNLLKEMVKK-
TADILIIVSRHLLNEEFCKKIYLNYDIFILDESHMYNLMNNSAVTKFLTYYPPKVCYFLTATPRKVNRIY
CNDIINVSNSL—————- ELKKYIKIVE-——FFF-ETYSSDTIKQMVKKLNTNYNKYH-MYTEK————-

LIIVTKLRKHMMFFYDRLSEKFGLDVVYLGDAKN-KNISDIVKKIKSI—-
DRFIFISTTNYSGTGLDVPTLDSLVICSAVMNSMQIEQILGRICRSS-

VSKTRTVIVFPNTSIKEIKHMVGFFTQKIITL AIEK
LNFKKIEKKGKKKEL

ALCKAFNLQTH

—————————— MSVCSEIDYALYTELKKFLN-SQPLFLFNA——————-DKNFVEVVPSSSF—-
KFYIPIGVFSNSDV--ALIRPV-HT--TCTNHIE---SADAT-—-
FPNLYPLQKRVVAEVTTSMRQKLSTHRPMYMTLHLSCGFGKTITACYLMVVHRRKTVICVPNKMLIHQWK
AAVE--LTKLSYIISTDG-VSVLLKQLRTK-
TADVLIIVSRHLSNDYFCKKIHDEYDTFILDESHMYNLMNNSALTKFLTFYPPRICYFLTATPRLANRIY
CNDVVNVLKVS—————- TLMKRLKIVE-—-YFF-EPYSTECIRQMAKHLNTENNKYH-IYTEK————-

VIVVVKLRKHMTFFYDKFVEEFGTDYVYLGDAKN-KDTSAVVKSLLQK--
KKFIFVSTSHYSGTGLDIPSLDSLVICCAVLNSMQIEQLLGRVCRES-

ESVKKTVFLFPNTSIREIKHSLGFFTERIVSV STDK
LGFQQEGKEGTKEEP

ALTKAFSSQIR

—————————— MFGGVQVDDKLYAYLKKLAGRGRPLCLFRD——————-NGEFVEVFAGSAF——
RFVLPVGLFADLRV--RTRGVA-FPKLRDSARMRGVRVDAHT——-—
LPSLYPNQRIVVDEVLAARDQLLAAGRAVYVTLHLACGFGKTLTACHLIATHGRRAVVCVPNRMLVPQWR
AAVA--ELRVPFAVSCDG-AASLLRSGELD-
RAMVAIVVSRHFANDDFCRAVSRQFDVLVLDESHTYNLMNNTAVSRFLTKYPPPMCFFLTATPRTANRIY
CNRVVNVSVVS—————- RLTKVVRVVD-—-AFF-EPYTTPKIRTLERSLEGPQNKYH-VFTEK————-

VLVLTKLREHMVGLHAALRERLGAETVFLGDAKN-RKTPEVTRALRDK——
DRFVLVSTVFFSGTGLDLPNLDALAVAAAVLNRMVMEQMIGRVCRES—-

HANTRTLFVFPDSSVRAIRDTVSAFAQRLVAL AVDG
LGFVRERSAAGAKNEPA

LYSAISGRDLAAV



>ul_Mo1c09629055

—————————— MSGFLAMDDKLYTDLKKLVG—-AQPLYLFTA———————RGDFVEVARRSEF—
RFRVPAGFFAGEGV--ALRGQQ-FP——AGSARMPD——AAHLR——-
LPRLYPAQQQVVAELRAIAKACAREQRPLYVTLHLACGFGKTVTASYLLGTHRRRAVVCVPTKMLLAQWG
AVLA——ALRVSVYVSGEG-VRKLMSVLRTR-
DFSVLVVVNKHFADPGFCALVHERYDVFVLDESHTYNLMNLTLMTRFLSFFPPRICYFLSATPRAANRVY
CNRVVNVTKFS————— ALRKTVRVLS——-TFF-PPFSNARIREFVQRLDSVHNKYH-IYTEK—————

VLLITKLRSHMLGMHAALSARLGAQHVFLGDAQS-RHTPEIVCELRAS——
ERFVFVSTLFYSGTGLDIPHLDTLVVCHAVMNHMQAEQLLGRICRET-
EQPRRTVYVFPTTSVREIKNMVGLFAQRFITL ATQK
LGFTQEREQPEDAAVPASADRPASADKRAPADRPAPADRPASADKRAPADRPASADKRAPADRPASADKR
APADRPASADKRAPADRPASADRTAHAYWRANGPCCSNRFASADNKKPALSISRASGGDNAVELGHKPGP
GPGTHASLRSVRKHGRSLACELAQGTQCRSARRAVQRVGPGRGHAQRAGLQLAHIGEECEARLAHGARGA
RVRGRLLHGGTRLALAPPLLGSGHVHLDAEK

>ul_Squvi549059716

—————————— MSVYTEIDDKLFSELRNLVG-EQQLNLFTQ--———-—KGELTEVFQGSSF——
RFLVPVGFFAASRY--PPRGRR-FR-—RPANPMPD——-AEKVS———
VPELYPVQRRVVEEVEAAAKRKAREGRPPYVTLHLACGFGKTVTACHLIAKHRLRAVVCVPNKMIIPQWR
AAVE--ATGASHLVSVDG-VSSLLRELRTV-
TPSVLVVVSRHFGNEEFCRLVDERYDVLVVDESHTHNLMNNTAMARFLAFHPPRVCYFLTATPRAVNRVY
CNDVINVTKLS—————- TLRKTLRVSN———AYF—EPFSTPRVRAIVRMLDSPQNKYH-IYTEK—-———

VLVIAKLRSHMLAIYNALVERFGEDVVALGDAQN-RKTPERVRDIRGR--
ARFIFVSTLFYSGTGLDIPSLDSLVVCVGVMNAMQAEQLLGRVCRDTADHANRTVFVFPTTAIREIRSVV
GLFAQRLVAL ATQK

LGFERDAGPPDPRARTEKALARAFRR

NCV0G0249, packaging ATPase

>ASFV_9628186
MALTTHSGKLIPELQFKAHHFIDK—-TTVLYGPSKTGKTVYVKHIMKILQ-
PHIEQILVVAPSEPSNRS——
YEGFVHPTLIHYRLWLADKQKKNDNKGAERFLEAIWQRQTMMSSIYSRVNNIDMLKTLYHKLPIDIQQKE
NKNIAKVECLKAEQTDQKKEEKITSLYQQLLKKIIIQNIHMYKNLCLTEDEKFTLNYINLNPRLLLILDD
CAAELHPLFTKEIFKKFFYQNRHCFISMIICCQDDTDLPANLRKNAFVSIFTNASICMSNFSRQSN————
RYSKQDKEYVEEISHIVF-KGYRKLVYIRED———
ENRQHFYHSTVPLPTAFSFGSKALLKLCKAVYSKEVVIDK——

SNPYWSKFRLNF
>u2_Melsa9631462

—————————— MKIKKFNFDTLKERPFNMSIVASTGQGKTTLLKYILNNLK-
FHFKFIYLITNDDQGYRNNKYYKYVYPNHVFY——LTKYE
KPEYIVSKICEI
KKFTNKTLNDKSYGEKF




NTLIIFDDVGNN————- FRNKLKNFTNECRHAFISTIFLVHKEIHLDPDTRDSMKFFV-
INKKTIDLKYIIPNT———-SIR-——KEISKDIVPLLLQYEKKFGLYIVIDNV———-
HAELFYIYISEDEM————— KNLDNNYFLLSTESSMKQ—

ITLEKIKK
>u2_Anocu578887621

—————————— MITEKIDYDKIISTPFNMAILGKTGSGKTTFLKNFLIETR-
EKFDFIYLVTRSKTCYDSNNYHHYIYPNHVLY—-——LDQKDNFNSS

DIKAKLSIFLDNI

KKFSFICLEQNDKC

NTLVIFDDVGRE————- TKDKLSNFTNECRHSRISNIFLVHRLEHIDKTTRDSISLYV-
INSPNINLEYLEINK———-SIK--TMINTSILNAFSE-YNKERGLFLIIQ——————
DSKVYSLVINDSTI-———- KTINESARNVLYTNSIIKQ—-

YIT

>u2_Mytse506497908

MVSEFDYNTLRKNPFNMAVMGKTGSGKTTFLKNLLLKIGVGHFKFIYLITSSEVNYKANEYHKYIYPNHV

FY———LNKDTN NIKILLGSYLKKI
RNFSYDNKDLIGVT

NTLVIFDDIGKE————- TKEKLENFTNECRHSNISNIFLVHRLEHLDTTTRDSITYYV-
INSATENLDYMQCNK———=TIK—-NEIMTDVINTYN--EYNGKGLYVIIH-————-
ESIVYTSLIKQEDI—————- DNIKKEDKYVFCTESYIKK--

FILSE

>u2_Amsmo9964464

MSEFDYDKLRAKPFNMAIIGKTGSGKTTFLKNLLLKIGYGFYKFIYLITSSEVNFKSNEYFKFIYPNHVF
YLYSNNKDK DVKYLLQAYLEKI
KNFSFEMNQKCENF
RTLVIYDDIGKD——--- TKDKLSNFTNVCRHSLVSNIFLVHRLEHLDTTTRDSLSYHV-
INSESENMDLIPCNK———-NLR--NSLLASVINIFKDREQSKYYIYCIIY—————-
DSVSYSCLISDDDL————- ENIKNEDKYVFYTDSVIKS—-

HILN
>SGPV068
MTTSEFDRNLLKAEPFRAAFLGSSGTGKTTYLFSLFDTDIKNHFNYVYCVSTELNFIKQ—-
YSSHIWPDKFIAHDRLSLGS
GKDMGVSSVLQSILEEIMNFAADLVKKRYIERSEKNTK

ILIIFDDCDSI-—-
LTKNEGIKTFLTRCRHVNISIIVLIQDLTQIPPMWRNQLSHLFFFGQVSEKSRKIITGQAGFNSVCDSQL
RMIATIDPGHF-SLKGSPLVLVKDN————-— SKAVFKDRANHDTV————- KGKYKLD-FLFYSRSQQKK--
KFLEWYKTNRR TKTLTLDDLKRALKTNFLA

>ul_Nilcr115531818
—————— MVSRIEEVRFDRNSLLADDFRLVFLGGSGSGKTVYLLSLLRGMV-
RKFRHVFLMLPVPNSA-——-YDGYVWPDHITT——-VANEH

QLDYALLRYKAFA

EELAKSASRRKA

VLLVLDDLGDL-—-
QYRSRELAPIFNHGRHVNISVAVLCQTFRHIPHSCKTSITHLVCCSVVMNDLENLLKYM————
SVAVEKKKLLRFVDMFCS-NNKKRKVLIVENSLFSGGRARVCTDVVDKRVL————— AGELDLD-

VLRAQFSRMRA--NLKEAIEEP
>ul_Canvi40556209



——————— MDIVREVKFNRTSLLSDYFRMVILGGSGSGKTTYLLSLFKTFV-
NKYKHIFLFTPLINPS———-YNYYVWPDHVYK-—-IADFN

ELEYALMKMRDDL

TNLEKKGSSNHD

FLIILDDLGDA——-
QLKSKILPWLVNTGRHIRMSIVMICQTYRHVPTNCRSSITHLCCCNVSDADVENITRSM———-SLL-
TTKPIIRALSVMRT-ASKGKKVYIIENTVFSDRDVRICYDTADKAVI————- NKVNDIS-

ILLKQFSHMKRIDQLLSIIEEKDQENEKKKSQESITNSKTENKISPLKQKQDSNLSV
>ul_Vacvi66275952
——————— MNCFQEKQFSRENLLKMPFRMVLTGGSGSGKTIYLLSLFSTLV-

KKYKHIFLFTPVYNPD———-YDGYIWPNHINF——-VSSQE

SLEYNLIRTKSNI

EKCIAVAQNHKKSA

HFLLIFDDVGDK-—-
LSKCNTLIEFLNFGRHLNTSIILLCQTYRHVPILGRANITHFCSFNISISDAENMLRSM————
PVKGKRKDILNMLNMIQTARSNNRLAIITEDSVFCEGELRICTDTADKDVI————- EQKLNID-
ILVNQYSHMKK—-NLNAILES KKTKLCNSDQSSSSKNVSS

>ul_Yabdil2085104
——————— MNRFKEKHFSRKSLLKYPFRLALVGGSGSGKTAYLLSLFNTLV-
EQYRHIFLFTPVYNSE-——-YDSYIWPDHVNR-—-VSTSE

ELDYALITTKQKI

EKYVKNRGNKNAEM

FLLILDDMGDK-—-
QIKSSCLLDFLNHGRHLNTSIILLCQTYKHVPVNGRTSITHFCCCNVSDSDIENMLRSM———-—
SITGSKKDLLKCVSLLRAISVHKRRVIIIEDSVFSEGEQRVCYDTADDNVI————-— QNNVNFS-

ILLKQFSHMKK——KLPSILSTYTK
>ul_Myxvi9633756

——————— MNRFNEKQFSRKSLLRSPFRIALVGGSGSGKTAYLLSLFDTLV-
TKYKHIFLFTPVYNSA-——-YDSYVWPDHVNK-—-VTTPE

ELDYALITTKQKI

EKYVECKGTKKADM

FLLILDDMGDK-—-
QTKSSCLLDFLNHGRHLNTSVVLLCQTYKHVPVYNGRTSITHFCCCNVSDSDIENMLRSM———-—
SITGSKKDLLKSISIMKAVSVNKRRVLIIEDSVFSDGEQRVCYDCADEDVI————- AHKIDPS-

ILLKQFSHMKH—-NLSKILSSHDVKK
>ul_0rfvi41057171
——————— MDVVQEVRFKRESLIEAPFRMALVGGSGSGKTAYLLSLFRTLV-

RRFKHILLFTPVYNAA———-YDGFVWPDHIHK——-VTTHE

ELEYNLSVAKRKI

ERHAQTKKQK

FLIILDDMGDT——-
QTRSPTLLGLMNYGRHINVSLVLLCQTYKHIPVNGRASITHLCCCNVSDSDVENVLRSM———-—
SIRGSKKRLIRAMAIMR--SAGTRRVLIIEDSVFCQNQERICYDFADESVV————- KRCLDPG-

ILLAQFSHMKT--RLADIVDAETKGDKGDRAGRGDGKDGSESDRGDADSDN——————
>ul_Mo1c09629072

——————— MDRVQEARFARASLLRAPFRMALVGGSGSGKTLYLLSLFRTLV-
GAYRHIFLFTPVLNSA-—-YDGYVWPDHIQK—-—-VSSHE

ELEYTLSVAKKKI
ERYVAGSRGGER
FLLILDDLGDM——-




QLRSRTLLGLLNYGRHLNVSLAMLCQTYKHVPVNGRASITHLCCCNVSESDVENMMRSM———~—
SIKGSKKLLLQAMAVMRG-ALKARQVLIVEDSVFCDGEQRICYDAADERVL————- ARELDTS-
ILLRQFSHMKS——QLPAIVAGAQ
>ul_Squvi549059730

——————— MDRVQEKRFCRKSLLRAPFRIAMVGGSGSGKTAYLLSLLGTLV-
DGYRHVLLFTPVANPA-——-YDGYIWPDHIQK-—-VTTPE

ELEYALAATKSKI

ERFSAAPGRKGE

RFLITILDDMGDM——-
QTRSRTLLGLMNYGRHINTSLILLCQTYKHVPVNGRASVTHFCCCNVSDSDVENMMRSM———-—
SIRGSKKQLMRAMGIIRS-ASAQRRVLIIEDSVFCEGEQRICYDSADEDVL————- ARRLDPS-
VLIRQFSHMKR--QLGHILTS GKAARAADAEAEEKKD—————-

NCV0G0261, Poxvirus early transcription factor VETF, large subunit

>ASFV_9628196

MDFQNDFL——-
TNPLRVTLYNPAENEYTKTFIFLGSVPANVLQACRKDLQRTPKDKEILQNFYGKDWEKKLSQYVVGGDSD
DLDEFEKLFVEDSGEETNVMMPEIETMYSEYSIFPEDTFKDIREKIYVATGIPPYRQHIFFFQNNALQVT
YRLLLSGSGVALDIRDYKKEFQQVGGLNIDASMESQKDELYVEALDSFQLIKNIHHIFVADLNTLVAPMR
RQISIAMEDNYQFDLLYYGLIMKYWPLLSPDAFK-—-LLVQSPLQMEKQYPALSPSLTSLKKR-
LLLEQKLINFTYARAQQVIAKYEGNRLTRGTLAVTSAMIKISPLVNIQINVRNVFDLFPATPDIPQLVVF
FYSKTGPTVVSKHHITSTEPEKFSNKTFRVPTIILIRFINKKAFI-——
LTIQNNGHYFIESNWSENERHDFNSVVSTLNNFINPITHTINDMGPAAFPRGGSLPLPSNEDIQISISSM
SVSTFWPYTLSSKGFTELKSRWREYEQAGIISVRGLQQTGIYNFLFKKGIYSYDPHEIERMIIISSGPGR
KMDINVALLQNTYAYLFDANVAARWETIYGGRNIRIYHRVTDIKIEMFNITQEEFNYLWVYLFVFLDNLI
TGPDKILVNKLSQLHDKQQGKGASQLRALQEQDPDLYDLRKYDTQATVYSVLCQHPRPPVIYSEAEVKSM
PPAKRKELVKYWNFTEGVPAYYSCPHPDYPHLSLLEGRHPLNYCLPCCQKTKALLGTKRFYINNTCLTKH
TFVEQDLEDLNTQTSRHTLSYGKKIPVNRIAFLPHQIADELFLNTIKEPDIFCIVGVEQTMLGISNAGLF
YSLARILDLAPKALAIEIAKAANTPQYYILGNGAGNMFSSGAELANLILQTFVEQKNQLLQWDTTWQDIF
LDLVA—-
ICYDLHCVFFKDKQGDIEFEVSPSTIQKILSPSKKIAIIFDTDEGIYPMAITQQKRFLKNSEAQYIFTED
DPVMEVVQSMSEFMCKDNWWDIHDVKNIPGYTVGKKLINRHNFCYALLIDSDTDRPIYFPIRLSSYIHDD
IPIDFDLRPTQIASFEETWKFITLFNKQYKQYEIVPSAVLQNIKKEFVGFLSEGKTGLYFYYAPTQTLPA
TLEKLPIATLTIDPRDIDQAILYPLEEPYPQQNKANKAFYINHLYKFLLIEFFDVLYGLQSNSTRKHIEN
LFQKTDFQKITSVTEFYTKLSDFVDLNDIHTIKHILETTDAEHALKVLQKNIFNFDYTLLSPLQSYTYDE
LCQHLKKLLTPRIEFYEDIETIDRGLINIYTSCQYSTLNQPQCKKKRLRIPVNHFENYIHILAADILNPL
KHSTLLLTGLGVIDDLQFILRPQEIIS—-VKNKF-

>u2_Melsa9631309

MDYIETFINPQVIFLYN ENKKIIKTIF——————-
LSKDSMIEDSHVMTVYN--YLLSSHSDIFENKPQF
INDHVI LTFTLEQARGYIKNILGLSDDIILFSIWN

NFDYYLK-—-NGIFDPYNIQNMLLVEPNDDKSILYN-———————-



TYQNIVEGAVFCVTTNKNIGSQLARSNVYSSVYRDYISEIINNIYKNRY

———AMKSSIID-AMEYSINIDFQ

DLLR—————————— ISNIPDYNKT——LCISAYNNFYI-—————— KGNKITIL---DNFDS
MYESKYLKIYDKN--ININIYDDV-LYVKKLSD FTDILNK————-
YNIKSINIKSLKPKTTIYVYFNTFL NPNLTIEFDFD——————
FFINDTKKTKNIFIDLTGKINIMTSQSHISYRSYNISTDLAKYF

TLFILGYSHIFNKVQSKA

KIKKIDEL

YPSRY

CQNYKD IKRQPILIDHIDES——-
RLIKISDNF YTGKEDSTKTYQRKGTKKVYDPLKHGDVYI-—
DSNGLKYQCSSIY--YSNMGFL GNIYSATG——ICYP——
CCYSKPKIRDTIFNT

CVHGTKFIHEEKINPIIVNY

GRLILNPSNLS NLPYKLNLLLNSKNQIRIVKHTNRIILAKN-YTVIMAYQ————

PSTIIKDFNEM———-YNFIIE
NNAILFNDNMMYTHKDIIENN-NITPSIFILIQNRIHQFKNINKEQDNDNIT—
VSIVDSNKINLIKNKFSVLNNITKEISENGIT
VKNGKCYIDGELVKNKNITYF TKFSNITIRP-—KSISEYILKYFKKYI——————
DDNIYTDNYFLFNKIFVTNILNIMHENDAILNDFSVIQKKLDDMSSDYIVT——QSKTYN
>u2_Anocu578887673

MDYIPTTLQPQVIFLFD EYKHVKRTIF——————-
LSNNRLIDNSNVMGVYN—--YLNSRNTK-FLALPEY
INDHII LSFGLQDARGYIKNILSIEEDIILFSIFN

NFDYYYPD——NTIFDPYNIPNTLLIQTNPDNKVLYS————————-
IDINIVNGAVFCVTTNEYSKTNLARPSIYMPVFRNYIIDIINNIYKNNY

———SLSAIIKD-SMEYSLNNTYK

DLIK—————————— LSNLDNYKIT—-YCISSSNKFYI-——————- KGTKITLI EGLNM
EDYNHVLYIYDEKLNPYIQLENDV-LAVTKISD FINILKE————-
NDIRNINIKSLNPKTIIYIYFNTYL NPNLTIQFDIK——————- FFINQT-
KTRNIFIDLSNKINIMTSKDHISFRSYSINSDLCKYL

TLLILGYSHIFNKIQQHG

RIKKVNEL

YPVRY

CQNYKE IKRQPILIENVNKE——-—
YLIKISDNF YIGKEDNTRTYQRKGTKRVFDPYKYGDVYI-—
DENGLIYQCASIY--YSNMGFL GNIYSASG——-ICYP——
CCYSKPKTNDPTFLT

CVHGEKYMIEEKINPIIINY

GRLILSTHGIS NLSPKLNSTLNKNSSIEIVKHTNRIISANN-YTIITSYQ———-

PSTSIKDFKEL-——-YNFILI
NNAIIINENTINTHKNILNTN-LDTIKVFILIQNRIHQLKNINKAIKSDIIN--
MIDINDDKIRILLNYFNVISNIKTPISDNGIT
IKNDICYIDDIPVNNKNIKYF TEFTNVSLKP-—KSTSEYIKNYFNDYL——————-
NNMISSSDINLFTKIFVTKIMYNINEYDNIKTDFTSIKNKLDNISLNYNTI-—INKLSG
>u2_Mytse506497839




MDNININYEYSTINPQVIFLFD

ENKNVKRTIF——————- LSKDSVIENSFVYGVYN—-YLSLNNTK-
FLTQPEY VNDHII
LSFNIEQARGYIKNLLQIDENILLFSIWH NLDYYYNN-—-—

NEIFDPYNIKNNLLIESTDNKKILYM————————

IYLDITDGGVFCVTTNEYTNTSLARDGMYYKLYTEYIQEIISNIYKNNY
———KLSSMVKE-SEEYSLTNNFD

DIIK————————- LSNINKYTKT—-LCIGVYDKFYI-——————— KGDKITILDNTD———————
YSEYVSLYIYIDENN-TIKIVNDT-LFAEKLNY FTDILKE———-
EEIKNIIIKSNSPKSIIYIYFDTFL DSNINIQYDLK——————- FFLNVT-
NTRNIFIDMSYKINIMTSKNHISYRSFNIDTKLCKYL

SLLILGYNHIFNRIQKHS

RLKKIDEL

YPSRY

CQNYKD VKRQPVLIDSIDEN——-
YLIKISDKY YVGREDTTRTYQRKGTKKIFDPYKYGDVYI-—
DDNGLKYQCSSIY--YSNIGFL NNIYLASGGNTCYP—-—
CCYSKQKSRDEIFES

CVFNKEITILEDKINPIIVNY

GRITILSKNGLS KLSPKLNNILNSNSKIDIIKHTNRIDFADN-YTIIMAYQ—————-

PTITIRNFDDM———-YSFIIN
NNAIVVNDNIVYTDKKILKMN-NSDVNIFIIIQNRIHQLKNINKQSKLDDIT——
VEKIDDKKIKILKKYFNIINNITNPIVENGIS
VTDDICKIDGEIIVNKNIKYF TEYNNISLKP--KSTSEYIEKYFKQYF——————
DT-IYTNNIKLFIKIFITKIMHSIKESDVIKTDYSKLEEKLNNITHKQISS—-ILTKRYN
>u2_Amsmo9964419

MDITDNSYEYSTINPQVIFLFD

ENKNVKKTIF——————- LSKDSIIDNSFAYGVYN—-YLLSTNTK-
FLSQPEY INDHVI
LSFNLEQARGYIRNILRINENIILFSIWH NLDYYYNN—-—

NEIFDPYNIKNNLLIESNDNKKILYM————————-

LDISITNGAIFCVTTNSYTNTNLAKEGIYSKIYTEYIQEITIFNIYKNNY
———KLSSVVKE-SEEYSLTNNFD

DIIK—————————- LSNINKYKKT——LCIGVYDKYYI-——————— KGDKISIL---DNYN
DSEYTSLYIYIDQNNI-IKITNDV-LITEKLTY FTDILKE————-
EEIKNIIIKSTSPKSIIYIYFDTFL DSNINIQYDLK——————- FFLNVT-
NTRNIFIDMSYKINIMTSKNHISFRSFNIDVNLCKYL

SLLILGYNHIFNKIQKHA

RLKKIDEL

YPSRY

CQNYKD VKRQPVLIDSIDEN——-
YLIKISDKY YVGKEDTTRTYQHKGTKKIFDPYKYGDVYI-—
DDNGLIYQCSSIY--YSNMGFL NNIYLASGGKTCYP—-—
CCYSKQKNRDEIFES

CVYNKEIILEDKINPIIVNY

GRIILSKNGLS KLSPKLNNILNANSKIDIVKHTNRIDFSDN-YTIIMSYQ—————-

PTITIRNFDDM———-YYFIIN
NNAIVINDNIVYTDKSILKMN-NNNINVFIITIQNRIHQLKNIDKQSKYDDIV-—



VNKIDDKKIKIIKKYFNIISNIRNPISNNGIS
ITDDVCTIDGELIENKNIKYF SEYNNISLKP--KSTSEYIEKYFKQYF——————-
DT-IYTNNIRLFIKIFITKIMHSIKETDIIKTDYTKLEEKLNNITNKQMSSVILSKKSI

>SGPV105

MSDSESI-—-IHPQLVILTG PDKVIEKILY—-—————
LSHFKSINKTSNVFLF-—-YQILKNKVPGIPEPEH

VNNHVF LTLNNAQIRYYLMNLLKIDTPIIVYNNRY
NIDYSYVD-—-RQVFNPYNIT-KTGLQKND—-SLLYK-——————— LYPDCYD—
NLILWVVRSSDINDNDLGQ———————— TGISWNM-EHEH

SLFECVKKVIPDFTITSFVN
NQFRTEITENKLRLITSKIQKYAES—-LPTPRISVNFF——————— VTDKENIYITGNRLDC———-
QKEHLTIQVFE-DGILGIVIVESM-IYIKNKSL FQEIY———
FIMREYDYRRVTSEVVFKVSLGSPI NSSLPLGTDVN-—————— FLFEKT-
STNNIILTPDKKTNIIIAKNLITIKMKNFYKSLEKYF

TMMIVSYNHIHSPNFKSN

PFLGLKPY

YWSRI

CONTIG

KNRKPLISSEISEQDQIDLIEQGTGF FKNKSS
DFYV--DEYTNVYKCGPDNDAYRYLGFL KIFASING--KCIP--
CCFIQDQSSTPIYKK CIDKVD-

TKKAGYDLYILQY GK-

YILPDKIG FLKSRMDTLMNTKSKLVIEEETRRIKEAND-YSVIVTGKDSTG—-

NHHMINKDEEI--——-QKYITD
NKVVLMYKSKLIYPENYHSLP-YTDYSYKVLIKSLLHNIREIKKSNDSDEIE--VYES-
INKRKITADNNPFKISDEPIIKSHGME LKFGKFYVDGVLFSHSISSDY———————-
PIKVVKINIEEKNTNV--KTAKKF-——-FRHFF——————- SC-VETLQPEVFMTTFLTNIFQLFK———-
IPNSTIEHISETKNILEKYFSSF—-NI-——-

>ul_Nilcr115531792

MYK—-—-VSPQLVILAG PDQRIERVLY——————
LTLYDAIDETAPL--F-—-YFVKNFLK-—-AENVEV
HRRHVL LTLKISQLKGYVRDLLGL-EEIIIYSHKN
NLEYSYVD—-NTIFNPFTLTQKKTLIKLD——SFLYN-——————— VYLDACD—-
FLVIWAARAADTAFAELGSY——————- DEVDKNILKFEE
RLIGTFDQLNLNFSITSRFN NIFKTNIHATG———-
LKRFIANNVD——————- RRMLLL——————— RSDEYFIKLSGNNFVL———-
NNERLNLSIWDDNDQLLIVSDGES-IVINDVEL FTE-ISD————ED——
VQLERIKSDITYKISLTSPI TSKLKLDIETN-—————- FVFVET-
ATNNILLSGDKKISIILARNHISIKVKNNIPNIEKYF
TFLIIFLNRVFNVSQVSK
DFTKIETI
YWSRI
CONTKT KNRKPVVVGSLDGD———-
MDRVAENF YEGGGR EVFV——
NDHDVMFSCIDPHQRYMHLGFL NIFYKLSG—-LCIP—-
CCFLEAQKHSETFRA CVFKTL-




PLETCVSPYILNF GK-

ILTPTKIS FLPILYNNYFNKENAICFEVDNKRLRSTEG-YYVVKALDDS————
VIHRLKTESNI-——-ISFVDA
SCSVMIVNDLVYYPSDVDKIN-——-NRIHILIQEIVHEVVLVRKQLRSDRIA-—FLEP——
AENKLLRFYPYITDEVTIFEGEGLR
LTTKNFYVDGEPFTEPLSTKY TVYIVNVNPLN-TQVYKY FSRFF
KF-VVTNNLEIFIKTWVINILLRLG———-AP————P-TVGRSTLEKYYKLN—-Y—————
>ul_O0rfvi41057146
MVSVMRKPRPASVAMRMYGATSTLFFFMTFSVYRSASSDRNCRLTSRDVRKSSRCRKKPSDSLRSSSLLRC
GYMRLLRAKKTVFSRAPARVASTLTSPRSMSASAAMSGTGWNMALPRDPRILFQFNAGYKYARATMLYT-
——VAPQLVVLVG RHQEIERVLY—-——————
LSLYDSVDEASPI—-Y-—-FFAKQYIQ-——-KDPEH
VRRHIL LTMRVRQLKGYLGSLLGLQDEIIVYSHKN
NLEYSYVD--NTIFNPFSPTQKKTLIRTD—-GILYN-——————— AYADACN—-
FLVVWVARAADTSAPEFGSF———————- EEPNDSILKFEE
RLIREFANLDLNMNVETKFN NIFRTNLRESG———-
LRAIAQQSPDKRAEVGDFDILLS—————— KTDDFFVSMTGTRFML———
VDEPLNLSVWGPEGDLVISSDGKT-LTVNDVGL FTKLIES————-MD——-
VKMDRVKGDITYKVSLNTTI TSKMKLDMETS————— FIFVET-
ATNNILLSTDKRISIILAKSHVSVKVKNYIPNIEKYF
TFLIVAISVMFNNVKQSS
DFTKVETV
YWSRI
CQNTKT KNRKPVIVQSLDAD———-
MAKVSNNF FKSETR EVFV——
NGNGVMFSCMDPDGRYNSVGFL SIFHRLQR--ICIP—-
CCFLRSQAHTDTFKS CVYDEE-

VDRSALNPYILNF GK-

VVTESKLS FLPIIFDKYFNEGLEADFEADNKRLRATAG-YYVVHCCEG—————
AIVRLRTVSEI-——-VSYVNA
SGNVLISGDMVYFPMRLADTA————— ATRILIQEIVHDVVRIRKDAATDAIH-———-
LDQDASGRLASMFPHKAARRVVREENGLS
LTTSGFFVDGKRFAPKLTSRF TAFVRNATVP—-NAVSRH FAKLF
RH-VVTDAPDRFMKTWSVNCALKLG——--VEPDS———ARAPALLQEFYPQP———————
>ul_Canvi40556182

MYV-—-VNPQLVILVD RDQKIVDVLY—-—————
LTLYDGIDDRSSM--S——-YFIRNHLQMSLDRVRV

LNRHII LTLKISQLKGYLCNLLNIDEEIIIYSHKN
NLEYSYVD—-NTTFNPFTMTQRKTLLKSE—-SFLYN-——————— VYIDACN-—-—
FLVIWVVKASDTNVRELGSY———————- EEVDTNVLKFES

KLIEMFNDLDLNFTVESKFN NIFRTNLKMTG———-
LRNLVLNNDD——————- KKMLFI-—————— KSDEYFINLSGNHFVL———-
NDEPINLSIWDDDGSLAISSDGNT-ITVNNVKL FTDMIPN-——-NN-—-
VQMERIKSDITYKVSLATPI TSKVKLDIETS—————- FIFIET-
ATNNILLSVDKKISIILAKNHISIKVKNYIPNIEKYF

TFMVIFINRLFNTVKQSM

DFTKIETI

YWSRI




CONTKD KNRKPVIVSSLESD——--

MVKISDNF YKSPTK EVFV——
NNNDIMFTCDDKTGKYNNVGFL AIFYKLQK—-ICIP—-
CCFLKSQSHTDTFMA CVHNKE-
TDKSIISPYILNY GK-
VVTDSKIS FLPPIFNEFFNSDMKIDLESDNKRLRGTKG—

YHVIRSCLHNCRHYTLRRIRSKNDI-——-IEFVNS
ENVTLIANDIVYFPMKYSSIG———-NKIFILVQEIVHEIVVVKKEEDKDVIY—-LEEL———
KVNKLKDIFPYKIKTVDIKEENGLK
LTTDGFCVDGEPFTEPLSTKC SVFMDNISINN-NPIAKY FNQIF
KY-VVTDNKEMFIKTWVINTMLKMG———-ISKDWNS-SQVKTILEKYYKL-————————
>ul_Mo1c09629042

MYT——-VNPQLVVLVD RQQQLREVRY——————
LSLYGTLDEASPL--Y——-YFAKQHLR--AETLAV
ERRHIL LTLKISQLKGYLCHLLGLREDIIIYSHKN
NLEYSYVD—-NTIFNPFTMTQKKTLIKAD—-SFLYN-——————— VYVDACD—-
FLVVWVARAQDTPVPEFGSF———————- EEVDANILKFEA
RLVEMFPELDLEFSIQSKFN NVFRTNLRSTG———-
LRNIVKRNQD——————- NRILFI-——————- KTDEFFITMSGNHFVL—-——-
NNEALNLSIWDAQGRLAISSDGDT-ITVNDVRL FTELVTD———-SN——-
LQMERIKGDITYRIFLLSPI TSKIKLDIETS——————- FIFVET-
ATNNILLSADKKISIILAKNHISIKVKNHIPNIEKYF
TFLVIFINRMFNAVQQAV
DFTKIETI
YWSRI
CONTRD KNRKPVIVSSLDAN-——-—
MERVSDNF FRSPTR EVFV——
NSNNIMFSCVDPLGKYNSVGFL AIFYKLQK--MCIP-—-
CCFLRSQAHTDTFIS CVHHRE-

LDRQLVSPYVLNF GK-

IVTEAKIS FLPILFDQFFNEGLRIEFEADHKRLKATDG-YHVVKCCTRS———-
EITRLRTQRDI-——-IQFVNA
EQNTLIAGDMVYFPMHGARSAGAEHQRVYILIQEIVHEVVMVQKAHDSDRIR--FREL———
ERNRLWEFFPYRVPSARIKEEHGLV
LTTDGFYVDGKLFSEPLSTRY VAFTENVGTA--GVAAKY FAPVF
KY-VVTEARELFIKTWLLNVMMQLG———-LTGESSA-AQTREALERYYRLS———————
>ul_Squvi549059704

MLYV-—-VNPQLVLFVG RGQEIQRALY——————-
LTPYGELDENSPL--F-—-YFMSRHIN--VTQPEV

LRRHIL VTLRMHQLKGYLCHLLGLDDDIIIYSHKN
NLEYSYVD—-NTIFNPFAHTQKKTLIKTD——GFLYN-——————— TYVDACD—
FLVIWVARARDTVVPEFGSF———————— EEVDPNILKFEA

RLLEEFPHLDLNMTIETKFN NIFRTNLRTTG———-
LREIVKRTQE--LEAG-HGVLLS———————- RTDEFFIIMTGNRFVI———-
NDEGMNLSVWDADGSLALSSDGVT-ITVNNVNL FTRLVSD———-LD——-

PQMERIKGDITYKVLLETPI TSKIKLDIETS——————- FIFVET-




ATNNILLSADKRISITILAKHHISVKVKNYIPNIEKYF
TFLVIAINRMFNSVQKSS
DFTKVETV
YWSRI
CQNTKQ KHRKPVIVSSTEEG———-
MVRVSENF YRSDER EVFV——
NKNGVMFSCVDPNGKYMHLGFL SIFHRLQG—-ICIP—
CCFLRDQSHNETFAS CVHNRD-

VDRSAINPYVLNF GK-

VVTESKIS FLPIIFDTFLNEGMQADFETDNKRLRSTTG-YHVVRCCAGE————
GITRLRTTADI-——-IRYVNE
DKNILIVGDMVYYPMNAAEMG———-DRVRILIQEIVHEVIVVRKKANRDAIE--FQPL——-
SGGQLRSYFPYHARGEPIKSDSGLT
LTTDNFLIDGVPFTQDLSTRF VTFTRNASTS—-GAIAKY FAPLF
KY-VVVESRERFVKTWVINTMMILG——--LSADSDP-REVRAKLERYYPRS—-GRP——-
>ul_Vacvi66275923

MRYI---VSPQLVLQVG KGQEVERALY——————-
LTPYDYIDEKSPI--Y—-—-YFLRSHLN--IQQPEI
VKRHIL LTLRMTQLKGYLGNLLDIKDDIIIYSHKN
NLEYSYVD—-NTIFNPFVYTQKKTLLKND—-SFLYN-——————— VYPGACD--
FLVIWVARACDTSIPEFGSY———————- EDVDNNIIKFET
MLMEVFPQLDLDITVESKFN NIFRTNLKLTG———-
LKKIIQRVQD—-LDIN-YKSLLS———————- RYDEHFINMTGNHFIL-——-
NDEQLNLSIWDLDGTLALSSDGDT-VMINNVKL FTDLVSD———-ID——-
TQMERIKGDITYKVHLATPI NSRIKLDIETS——————- FIFIET-
ATNNILLSSDKKISITLAKNHISIKVKNHIPNIEKYF
TFLVIAINAMFNSVQKSA
DFTKVETV
YWSRI
CONTKN KNRKPIIINYLDPG———-
MKKISNNF YKSDEK EVFI-—
NDNGIMFTCMDPLGKYNKVGFL NIFHDMRK--YCIP—-—
CCFLHDQSHRSTFSS CVHQID-

VEKKIVSPYILNF GK-

VVTESKMS FLPIIFDAFLNDGMTANMEQDNKRLKETSG-YHIVRCCAGD————
DIVRLRTTSDI--—-IQFVNE
DKNILIVNDMVYFPMNASDIG———-KKIHILIQEIVHEVMIVKKKESSDKID—-FFPP——-
NYKLLKDLFPKQTIQTPIQSDAGMV
LTTDGFYIDGKLFNEDLSSKY VTFTKNVIAS—-DAVAKY FSPLF
KY-VISEAKDRFIKTWMINIMIHMN——————— VDP-NNIIPTLEKYYPNS—-GRAQIN
>ul_Yabdil2085081

MKYI-—-ISPQLVIYVG KGQEIKRALY—-——————
LTPYGVLDDKSSI--Y—-—=YFLKTHLN--IHNPEI

HKRHIL LTLKIHQVKGYLLNLLNINDDIITYSHKN
NLEFSYVD--NTIFNPFTNTQRKTLIRSD—-GFLYN————————— IYPGACD—

FLVIWVANSKDTSMIEFGSY-———————- EEVDNNILKFEN




HLLEVFSSLDLEMTIESKFN NIFRTNLKTTG———-

LKTIIKKINK--LDTS-YKSILY———————- KSDEYFINITGNHFIL-——-
TDEKLNLSVWDSDNCLAFSSDGDT-IVINNVKL FTELVSD———-VS——-
TQMERIKGDVTYKVFLSTPI TSRIKLDIETS—————- FIFVET-
ATNNILLSADKKISIILAKNHISIKVKNYIPNIEKYF

TFLVVAINSMFNSVQKSS

DFTKVETV

YWSRI

CQNTNN KNRKPVIVSSLDED———-—
MKKISNSF YKSEKL EVFI--
NTNGVMFSCIDPMGKYNSIGFL SIFYKLQK--MCIP—
CCFLKDQSHTDTFSS CVHNKD-

VSNDIISPYILNF GK-

VVTTSKIS FLPIIFDTFLNEGLKISFEQDNKRLKETTG-YHVVKSCNG————-

EIIRLRTTSDI-———IDFVNK
ESTILIADDIIYFPMNYISIG———-NKVYILIQEIVHEVVLVKKNINKDVIL-—-TYPP——-
NINILKELFPKQTTSLTIRSDSGME
LTTDGFLIDGVKFDKELSSKF VTFTKNVTTS—-DFISKY FSPLF
KY-AITESKERFIKTWIINIMLNFG—————- TDIES-SVIIPKLEKYYPNH—-GKKITN
>ul_Myxvi9633732

MRYV---VNPQLVLYVE KGQKIKRALY——————-
LTPYGTLDDKSPI--Y——-YFLSTHLK--ITDPEV
HKRHIL LTLKISQLKGYLCDLLRIRNDVITIYSHKN
NLEYSYVD-—-NTIFNPFAHTQKKTLIKSD—-GFLYN-———————- IYPDACD—-
FLVIWVADAEDTSIAEFGSY———————- EDVDVNILKFET
RLLEVFDDLDLDMTIESKFN NIFRTNLKFTG———-
LRKLIKKINE--FNGSRYKSLLY—-——————- KSDEYFINLTGNKFIL-——-
TDERLNLTVWDSDGVVTFSSDGDT-IMINNVKL FTSLLTD———-ID——-
LQMERIKGDVTYKIFLSTPI TSRIKLNIETS——————- FIFVET-
ATNNILLSADKRISITLAKNHISIKVKNYIPNIEKYF
TFLVIAINSMFNNIQQAS
DFTKVETV
YWSRI
CQNTKN KHRKPVIVSSLDED———-
MEKVSDNF YKSSTK EVFI--
NSSGIMFSCLDPLNKYNYVGFL SIFYRLQK—-MCIP—-
CCFLKNQSHTETFSS CVYQKE-

TASDVINPYILNF GK-

VVTKSKIS FLPIIFDSFFNEGVKIIFEQDNKRLKETIG-YHVIKSCDE————-
DIKRLRTISDI-——-IAFVNE
DKNILIAEDIIYFPMNYVDIG———-TRVYILIQEIVHEIVVVKKHMSKDAIE--VFPP——-
NYKLVKNLFPRQTKFITIRSDSGME
LTTDGFLVDGKEFNVDLSSNY VAFTKNITTP—-YTLSKY FSPLF
KY-AITESKNRFMKTWLINTMLRLG———-IDLDLD—-TNILPKLEKYYPNH--GKSV—-

NCV0G0262, Poxvirus Late Transcription Factor VLTF3 like



>ASFV_9628188
MDEIINKYQAVEKLFKEIQQGLAAYDQYKTLISEMMHYNNHIKQEYFNFLMIISPYLIRAHSGETLRNKY
NNEIKRLILVENINTKISKTLVSVNFLLQKKLSTDGVKTKNMWCTNNPMLQVKTAHNLFKQLCDTQSKTQ
WVQTLKYKECKYCHTDMVFNTTQFGLQCPNCGC-
IQELMGTIFDETHFYNHDGQKAKSGIFNPNRHYRFWIEHILGRNPEQELGTKQDPCGTKVLQQLKKIIKR
DNKCIALLTVENIRKMLKEINRTD——-LNNCVSLILRKLTGVGPP-QISESI-
LLRGEYIFTEAIKIREKVCKKGRINRNYYPYYIYKIFDAILPPNDTTNRRILQYIHLQGNDTLANNDSE-
——WESICME LPEIKWKPTDRTHCVHFF————————

>u2_Mytse506497949

——-MTELIKCKYCNSFNVIKHKDIYS—CCDCSN-CYTTSSKRITTISSP———————
SNNKTIHCNNVLKEISNIS——————————
ITFEIVEKFRKIVESNNLNKNSITTALGSEYLKSQGIKN——-YRTTHKLINILICNGKPL-LLSKEN-
IFDINIIFEDFIQFIYKNNYNRTIS——YEFCLDKIFAIL————————
KINYVINFNYNKLNKRDDKPEI-WNKYKIE————-
LYNKTRNIPNNKFIFCPCNIIKNEYIQQKPLLRNIG

>u2_Amsmo9964519

———MSDNIKCKYCNSFNIIKNKDIYS—-CCDCSN-CYTTSSKRITTISSA—————————
SNNKTIHCNNVLKEISNTS——————————
ISYDIVDGFLKLINDNNLNTKSITTALGSEYLKSKGIKN———YRTTHKLINMSLSDGNNC-ILTKDD-
IFRINIIFEDFTQFIYKNNYTKTIS-—-YEFCLDRIFDIL————————
NINYVINFNYSKLNKRDDKPEI-WNKYIIE————-
LYNKSLIKSNNKFIFRPNNIIFNEYIKNNICLRNII

>u2_Anocu578887678

ISDINHNDFEKMLEDNNIDKKSITSTLVYEFLKTRGIKN——-YRQTYSLMNM——SKGDNI-ILNNDD—-
ISKIYIMFDDFIKYLYKCKQIRTID——-YGFYLNKIFDIL————————
KLTNNLKPNFTKSNKRNNKSEL-WNNYIIN-————— LCNRSIDIEIS-
FIFIPNNPIINDYYIKPYSFRSIG

>u2_Melsa9631310

———MDIIENCKYCGSFDIEKVKDIYT-CGDCTQ-TYTTSSKRLSTKSKP——————————
FNNKKMHFSNVMRQMSYNI ——————————-
IIDKNYEEFEELLAKNNLERRSLTTTIVYEFLKDKGIKN-—-YRQTFALMNK--SSDSMV-
SLNADDTITNISILFEDFIKFLYKNGYKRTIS——-YGFIIDRMLEVL————————
NITSNLKPNYTKSNKRDDKSEL-WNNYVID————- LCNRPKTKTIP-
FIFIPNNKIENEYYFL-———————

>SGPV100

MENSFMLDGKLLDHEKETSTFVPPHLLRVIEDRKLKMSKLLDYKYCDECNINSVLNCDGKLF-



CISCEKYTFVDGKETKTNSSCY—————————-— VGNKFIHFKNVIKRLLTRS ——————————-
DNSDLVEELKVELKEMDIDIKDVDSNFISKRLKNKKIYTSKDYKKVFEILSD--LNNHHIEDMSEEM—
FEQITSIFHSLVLFVQTIRSGKSIN-—-YNFFLNKIFMSV————————
NAISYLHPQMVKNPYRNNENQLIWDMFIKYNNEEQLKKKEDRTIIIIP———ERSEITFNYDF-
ECSLNV—-

>ul_Nilcr115531786

———MNSLKCCNSCKHNGLVTEYDYEF-CVFCES-IFTIHVKTVKKSSFH—————————
VSNKLIHLRNVLRRLLSRQ——————————-
CSSHIIDEIMTDIERYNISSQDVDANFVSNFLKEKDKINKKDYKLVFEIINH-—VRNDTL-NLTTEK-
INEIVEIFKLLVFFTQENTESKTIN-—-YSFFLDKIFNVI-————————
GVTANLKPQTVKNYAKNNYNQLTWEKFLRF————— LDGKCLANNVVDY——-
GHEYVFGTYDHSPCSLEV—-

>ul_Canvi40556176

———MRNLKSCSNCKHNGLITEYNHEF-CIFCQS-VFQLSNKVSKKSNFH-—————————
VSNKLIHLRNVLRRLLSNQ——————————-
CSSDVITELRTVMNKNNISSKDIDANFVSSFLKANDKINKKDYKLVFEIINH-—IKEEKL-NLDTNK-
INEVIEIFKHLVFFCQENTSSKTIN-—-YSFFLDKIFNLT————————
SVTSNLKPQTVKNYTKNNSNQLVWENFLEY————- MKNKKINTLVHDY——-—
GHEYVFVDYGFTTCSLEV—-

>ul_Mo1c09629036

MPGMNALRHCHGCKHNGLVLEQGYEF-CIFCQA-VFQHCAKVAKRSNFH—————————-
VSNKLIHLRNVLRRLLSKQ——————————
CSGDIIAELRALMARNQLAPADIDANFVSSFLKAHEKINKKDYKLVFEIINQ——IKDERL-ELDTQK-
INEVIEIFKHLVFFCQENTPSKTIN——-YSFFLDKIFTLT————————
SVTRNLRPQTVKNYTKNNSNQLIWENFLVY————— MRGKKLNTCVHDY———
GHEYVFVDHGFAACSLEL—

>ul_Orfvi41057140

————MNLRMCGGCRRNGLVSDADYEF-CLFCET-VFPMGIRVQKRSNFH—————————
VSNKLIHLRNVLRRLLSKQ——————————
CSEEVIRDLRAMMDRHQIRPEDVDANYVSSFLKDSEMINKKDYKLVFEIINQ—--VKNEKL-DLSTEK-
INEVIEIFKQLVFFCQEITPTKTIN-—-YSFFLDKIFEVT———————
GVTRNLRPQTVKNYAKNNSNQLTWENFLAH————- MRARKRAAQIPEF——
GHEYVFSPARFAACSLDL—-

>ul_Squvi549059698

——MTMNLRLCNGCRHNGVVSDDNYEF-CVFCDA-VFQRCTRVSKKSNFH-—————————
VSNKLIHLRNVLRRLLSRQ—======———=
CSGEITEELRSLMDRNQLSTDDVDANFVSSFLKANERINKKDYKLVFEIINQ--VKNEKF-DLSTEK-
INEVIEIFKHLVFFCQENTPSKTIN-—-YSFFLDKIFAIT—————————
NVTRNLRPQTVKNYAKNNSNQLVWENFLAH————- MRSRKRTALVTDY-——
GHEYVFRDERFTACSLEL-—-



>ul_Yabdil2085075

————MNLKLCSGCSHNGIVSENGYEF-CIFCDA-VFQKCSKISKRSNFH-—————————
VSNKLIHLRNVLRRLLSNQ—————=—————
CSGEIISEILLLMKKNQISTDDVDANFVSSFLKAHEKINKKDYKLVFEIINH-—VKDEKL-NLTTEK-
INEVVEIFKHLVFFCQENTPSKTIN-—YSFFLDKIFDIT—————————
FVTKNLKPQTVKNYTKNNSNQLIWENFLDH————- MKNKKRASVIVDF———
GHDYVFNNERFVSCSLEV—-

>ul_Myxvi9633726

————MNLKLCSGCSHNGIVSENGYEF-CVFCES—IFQKSSKIQKKSNFH-—————————
VSNKLIHLRNVLRRLLSSQ-—————————-
CSGEIISELLELMQRNQISTNDVDANFVSSFLKAHERINKKDYKLVFEIINQ--VKREKL-NLTTEK-
INEVVEIFKHLVFFCQENTPSKTIN---YSFFLDKIFDIT—————————
LVTKNLKPQTVKNYTKNNSNQLIWENFLSY————— MKTKKKASAMIDF———
GHEYVFITEDFTTCSLEV——

>ul_Vacvi66275917

————MNLRLCSGCRHNGIVSEQGYEY-CIFCES-VFQKCTKVQKKSNFH-————————-—
VSNKLIHLRNVLRRLLSHQ———=——————-—
CSGEIISELLDIMEKNQISTDDVDANFVSSFLKANERINKKDYKLVFEIINQ--VKDEKL-NLSTEK-
INEVVEIFKHLVFFCQENTPSKTIN-—-YSFFLDKIFDIT————————-
SVTKNLKPQTVKNYTKNNSNQLVWENFLAH———— MRSKKRVTMVEDY——-
GHEYVFVDERFSTCSLEV--

NCV0GO267, RNA-helicase DExH-NPH-II

>ASFV_9628180
MGKPTLLEPGHLYNVPAEHKNDVPIHYIITWIKQ-RLPEFGGAIPTSLADRVLIIK-
SRTGSGKSTALPVHVFRILRNENTHSFQKYLGRSVICTQPRVLTAVTLAKDIGASTHYPDMIL————
GQTVGYHTKPLTE——-
KPNRGLIYATAGVLLAQLHTMTDDEIASRYAFMIIDEAHERALGIDLMLMYIKSMLQRMLQRGSIGA———
—_ -
RIPFVILTSATIDTHKYSTYFGIGKENIILVEGRQYGVETHWPLYNTNNYIKTACETALTIHKENIHDRP
TEADILIFMPGMAEIRFLSMLLNNANMDLAKEKLPLMLILPIDSEATIAQENEAYLGLKAEIKNLWVKNPL
TAKVEKPLRRVIVSTVVAETGLTIETLKYVIDPGWNRSIETYYPEWAGGLITRPAAQSRIEQRKGRVGRY
FPGHFYPLYTKHVFEQIPAQQYPEIITEGPGAIFLSIVVETIKKNKEGVFKAEEIDMLDPPPTDALASAI
ERAIVAGLLTRGEKGLQLTQLGDIASRFSFLSIEEARMCFSGYFWQAAISDIATILAVVSVA-
DKKLTNLLDSKQRNGAMLAEAVLAGIPPFLQNIDNAYTNIHLLLADDLLEGLFIFEGFQHAIVYFINNKV
NNVAKHLREWCEKKMLKYSSMVQILARREDILNELAIVGLNPFHQWQNRLASANAETFLKRVCTLKQCMY
EAYRLNCFCYDKHRLLYTGRNGIHFSYHDAVIKNPSCIVTPRIMLSPVSKQYMEWRLEPSFVSVLDGFVN
VDINFLSPRQEIPNILGGVEDEEEEPPLPIQVFLHKYVKTHFHFSGKSFKELKMKPSQMIKFPETTLINM
IPDIPKNVVQTYLEINVCHQYSFKRLIYCETF-
YTDMDDVQHENSVELIGLPMAAHHLTINDFNKLYHLLKPDGFLIVYDLHKGQEAFWLHSLQDALGHHTIR



RDMDFHTIPEWETIFKECGF——-TPIFSKQPSEHELFIVFKK——
>u2_Melsa9631497
MDMQNITD——-LYKIDKKTTLYPNIINKYNYMAYLLFPNNATIFNSYITKKEVFEY-PMQ———————
FAIALYPV———————— YKLYWHNINICLNNRFIYLSNEFKNNISINTVYNLLY——-
NNELKFEDDNIIIN-——GKNLKISYSAYSYVTIISQITINISSLNKYQIYGIIESANY-LGILS————-
SY——KQNKYFD——KN———————
LFSFTKSELRSTMIDVQLKIFEIFISKKNCIISGGTGIGKTTVIP

KLFWWFNLLFDGYEFWNTSNENKNINDFIF——————— KPNF——
EKNKTILSLP
RKALTRQMGINYIKSLG FDNISGSPIILKYKDVKKEKEYYNNNPILYP-

F——VLSVNRITINNIKHSNSVIID
EIHEHDKFGDIAIAIARTKKKKYNIRNIVLISATIESDIDNIRIYFK-NIVEIYIPG————
VSLFPVKEI ECEDKD——
VISILKNYMPS
VGKSVIIFYETIKKINEYKEILESILIDKIYKIYTIHSKITNINAIINKLQN-DKK——————
HIHIILSTNYLESSITITNATL———————
VIDNGKMYQKKFLTGSTMYITESMYIQRKGRVGRISKGTYIRTYSKDLLQTTFKHI
NYQ
YLWEYILVFKYNNMDYYNDLFIKPDDPSRIENTLNYLKNINIDIDKYISLLY-
SKFNKYEINMVEYLSIYINNSTSDIILLNEFIDNIRNSDKYIFP-YRLTEIFHKLNVRCRCINIT-ET-
EEGN-INCSFVILNNYDGDP————FFKLSFEKSNLICRYNKIYYIVSMSP————— LYLID——-
>u2_Anocu578887656
——MNNLSN———IYDT-NIYNLYPELIDKYNYITHLLYPNNTIIFQTEIERTYVNKY-PDN-——————
FIILVFPV——————— FKLYWSNVFLCLNNNKIYLDKDN——
TKLLTLYEMNTILTNSKLIFNNDIIIIE———
PYNLYLTYSAYAYSTVLNNNKFKLATLNIHQLYGIVDDANK-LGILS—————————

NSSVKSINS————-
NYLFTFEKSDLRSTQIDVQLKVFDIFIKRDNCIVSGGTGIGKTTIIP
KLFWWFNFLFDGFSEFESNLSSKSIKEFIF———————- DTDI—-
IKKKTVLSLP

RKALIRSMGMTYINSLG

YKDINGAPINLRYKDVKLEKQYYNSTNNFISQF—-—
TLSVNRITLNIIKNTNTILID
EMHEHDKFGDITIAVCNKKKNKFKIRNIILISATIEFEIDNVKRFFK-KINQIYIPG————
KSLYPVNEL EIINVD——-
ILNITRSNLPN
LGYTIIIFFETISKINEQYKYILNNLNNSKCKLYKIHSKIENINEIINKIEK-NKH——————
YIHIILSTNYLESSITISNAKV———————
VIDNGLMYLKEFLTGKITYITESMSRQRKGRVGRMSPGTYIRLYQYKKLNNNLKFI
NHQ
YLWDYIIIFKYYGLDLKKDYFVIPDDLTRVDNTINYLLKKQIDINNNIYYIF-
RLYNKIELRMIEYLSVYLNYDNNKIYLLENFIKNIESKI———IS-YELTLLLKSLNVQCKLVRKR-KY-
NDIY-—VCKFILLDAYDGIP———-YFNMYYNINDDIPNIDETYYIICEDP————— FKIIR-—
>u2_Mytse506497822
—MQDIKN——MYDF-KKYTLFPDLHGKYNYISNLLFPNNVNIFQSYIDFEYVKKY-PYN———————
FLIVLYPV-———————- YKLYWKNTYICYNQNTNTIYLGN——
QEKYITSIELINDYLLNGIEYKNDELYII-—
SNGVKITYSAYAYSTILYKSSIRLGDLNIDQILGIVESANK-LGILS———
NNIRTKFNETENI-———————-
LFRYTESNLKSIQVDVQLKIFDLFITRSDSIVSGGTGIGKTSIIP




KIIWWFNFLFDGYSIFNNKINNLQIYDFIF———————- DINI-—-
TEKNTLLSLP
RKAIINSTATNYIKSLG
YENILNSPIIIKYKDIKLSKEYYNSKPRFSTNL——
LISVNRLTVNNLKSSSTVIID
EIHEHDRYADISIAISYKLKKKFNIRNIILISATIEYEIDNITRFFKNKITQVYIPG————
FTLYPITEI ENTTDE———

ISDILLKYTPN
VGYSVIIFCESVNKIKSTIEQLKLNINDPLYKFYEIHGKILDVNKIIYYIET-NKK——————
YIHVIVSTNYLESSITISNAKL———————
VIDNGKEYRKEFIDGKVSYITVSMYKQRKGRVGRVSKGTYVRTYTLDKLNSNFKHI

NYQ
YLWDYIIIFKYYGLDVKNDYFVIPDDLNRVNNTIYYMKSIGIDIDKDIYKIY-
RIFNKYEINMLEYFIIYLYGSNEEIFLLSTYDKNAIE————- IP-YKLYNIYIKMNVKLKLTRFK-KF—-
NTF-FCIFTFINKVYDGPQNFR-FNTIDNDIVQDSKKF——-FYLKSENP————— LVIMSE—-

>u2_Amsmo9964395
——MQEIKN———IYDF-KTYNLFPELHNKYNYISHLLFPNNTNIFQSYIDFDYVKKY-KYN——————-—
FLILLYPV-——————— YKLYWKNMYICYNQNSNKIYLDN——
KEIYNTSIELINDFLIDGIDINNNIITIR——-
SNGSTITYSAYAYATILYDLPYRLGNLDINQIFGIVESSNI-LGILS———-
TNEEQKKKFPKYINNIELEKNILFKFKESNLRSIQIDVQLKIFDLFINRLNCVVSGGTGIGKTSIIP———

TEKNTLLSLP
RKTIINSTAINYIKSLG
YSEITETPIIIKYKDIKLYKEYYNNKIIFPTNL—-
LLCVNRLSINNLKNSSVIIID
EIHEHDRYADICIAVSYFLKKVINIRNIILISATIEFEIDNILRFFNNKIVQVYIPG———-
FTLFPVTEI ENTVDS——-

IDKILLDNKPP
VGYSVIIFYESIPKLTFIKKKLEESIKDPIYKFYSIHGKTDNANEVIRYIEN-NKK——————-
HIHVIISTNYLESSITISNAKL-——————-—
VIDNGKVYRKEFIDGNITYITNSMYKQRKGRVGRVSKGTYIRTYTLDKLNTNFKNI

NYQ
YLWDYIIIFKYYGLDIKKDYFVIPDNINRVDKTVNYMKSIGIDIDKCINKIY-
RIFNKYEINMLEYFIIYLYGSETEKLLLSTDDKNIID————- IP-YKIYNIYVKMNVKIKLESKR-
SI———— IYIFKFINDVYDGPQKFK-YINTDENVYFDKNKI-—-YYLKSENP———— LIIMRD—-
>SGPV150
-MSCSEVE——-WS MFPNQITIFQTDVTWEVFKSL-WKPEHKI-—-—
LLISVWRL——————— FWSGVKGYSVKKKTACVSLSDDA————- LTSVPNMLW———————

SQTKRHWVD——-KDGIIFPPEVASALYFKNEVNWED—-VGMEHWFGVVRAASD-LGILT————
SPKSKKTSLVKILGS—————-
TTGIPKVPLKGLTEPIQKLIFESWKTKKFMVLTGGTGVGKTSQIP
KILFWFNYLFGPRDNICIP Rw
SPALLRQSRPLCLALP
RVELVKQVSSTLLKGLG LSIFEGSPIIPKFGGVQDDPVYNNTTKCNYG—-
I-—EICTHRIAIKNIRRYESMIVD
EIHEHDQYADILIAVLKKYSKN-—-SLQTLMSATIDDDRERLNEFL--NPQFVHIEG———-
KSLHKVEEIHRPTTGD—-LESKNKYFKNEEKN———

IMETIKMFPPA QGHCGILFMARVAQCNMYKELLEPMF--
PGIEFIVVHGRVPDVNGLINKISNVGPH-—————- HKPQILISTPYLESSITIPNATV-——————-




VYDTGRYWRTLLSGGSESPVNKGMADQRKGRVGRVIPGMYVKLYN--KYEH-

WKKI DGE FLYPYILLTYPYKLEV-
DDLYIKLTDQGRWELTKNYLESL-FPIDR———-—
ITLNIYDKFQCNMIEFIKIYRDLDNDEKLEFGNWDTKPDILT——-IS-

PKFKKLLKKLNLRVSVISCTWNPTLEMN-RITMRLKFGPEKNI————- NETIYSQTELKTEQT-—-
LHKIHNSI FV

>ul_Canvi40556047

MATNELFS IY AFPNMYDIFPHSYTYKELEEY-HNKDTLF——-
FSHSVFPI-———————— IKHRWNKVFICLKDDTYMLNIET-

TNSISAKIPVSKLIDVIPVSINYSKQVYYI-——GNDRFITFECYSYVKCIGYNHVSD—-
ITLDDKRGLLVAGNH-LSIFS———-SNKKVPVKNSIGILNN———————
PNPFAIISFKSLSLTTQVHIFDMLKKRKQIVVTGSTGIGKTSQLP

KVIMWYNYLFGGWDDID KI RLDF—-
IPKPIVLSLP
RVTLVKSNGNNFLQSLG FSQFEGSPVELKYGGHTE————- KTKKGFQG-

I-—VLSTNKLTSYSLSKYNIVIID
EIHEHDRIADIMIAVLRKNIDS—-IHSLVLMSATLEDDKDRLMEFLP-DVEFYHIEG————
PVLYSIKEIYVKNRYS—-—PDKRVYFDNERKN——-
ISSTLLWCKPD NGMCGILFLPSVSECIKYKEYLESKN—-
KNIDFIVIHGKLKNIAEILQDVQRPNRE——————— RPCILVSTPYLESSITIRTATH———————
VYDTGRVYVPRPFGGEQMFISKSMMTQRKGRVGRVMKGTYVYFYDMNLLKA-
IKNI DHD
FLYEYITYAKQFNLSLPEDLLIVPSNKKMLKASEEYIKSFNIPFDK———-LF-
EIYVNHFVNMVEYVKIYNKGGKKEE-KLDMFERDDI —————-— LT-EETLEDIKNLQLLVKIKTTS-KR-
KDLY-VYTGEILFGPYTKT————- ITRLTSKRFYK—-NY-—-IYMLSDRS————- FTLYR———
>ul_Nilcr115531735

MLD——-LF AFPNNVDVFPHEYSQERLEEL-NAADPSA——-
FSLAVFPV——————— HKHRWADAYVVRARGVYRLSAEV————- RTALPEADA——-
APLEDFVPVRTYADHHEAGGVKVSLECYSMLQCRRGLRLAD—-LGLAVKRGLVAAGNR-LGIFS————-
APVRTEATSVGRLGN——————-
ARDFDRVPFRSLGLETQVRLLRHWLDGDVVVLTGGTGVGKTSQVP

KLLLWFNYLFGGFDGYD AF RPEF——
RERKVALSLP
RVELVRMNAGVLLRSLG FDDFDGSPVEMGYGNMDPALA--NSRPRRYG—

L——VVATNKLVIGRLGQFSAVVLD
EVHEHDSIADIMIAVLRKNPGR--VRALTLMTATLEDDEPALRAFFP-KAAFVHVEG————
GTLFGIKTLSVRNKHDFFKQRFQYLALERRL———

ISQTLRVLRPL AGSSVVVFLASVNQCLQYARFLEPLH—-
PELAFYVVHGKVPNIGALLAEIY--ASP—————— KPAVVLSTPYLESSVTLRTAAY ————————
VYDSGRVYVAKPFGGEERFISRAMMMQRKGRVGRVSPGTYVAFYDAALLAP—-

IKRI DYD
FLHEYVIYFRHFGLALPDDLYVRPTDPGPLRRTVAYLAGFGIPDEQ———-LY-
EIATTRFVKLVEYLRVYAAGGPVAE-QLNEYERGERP————- LD-EPLAAALRALNLRLKVRTRT-KT-
QTGY-AYAMRVLFGPYRGA————- EFSVSHRKFVKA-AY—-—-VYMIAPGV FVE
>ul_Myxvi9633680

-MENHLPN-—-IF YFPNCVTAFPYRYTQKELDDM-KPVDRER——-
FKYAVFPL——————— IKHRWCRAYVVRDNHTFKLNVETSKRLRRVAYPTLVP———-
LVGVNAALREYVM——-EDGTKISFECYSYLICKRTTSLHD—-VDDSTIRGLVEGGNQ-LNIFT————-
NSVGSVTNTVGIFGN——————-
PNPFAKVPLKSLHPSMQCKIFTSWARRVPVVLTGDTGVGKTSQVP




KLLLWFNYLFGGFTDLS TL TFEV—
QEKPIVLSLP
RVALVKLHSETLLTSLG FEETHGSPVSLKFGNMQERFV--NTRFSRYG-
I-—VFSTHKITLNTLFKYSTVILD
EVHEHDQTGDIIIAVCRKYIRK--LDSLFLMTATLEDDRRRIEEFFA-ESVFVHIPG————
GTLFSISEAYVKNSND-PLNRFMYIEEEKRN-———

LANAIKTYTPP KQSSGIVFVSTVSQCEAYKQYLSERL--P-
YKFYITHGKVQNINDVLSDIY—--DND——————- GVSIIISTPYLESSVTVRNATH———————
VYDTGRVYIPSPYGGCESFISKSMRDQRKGRVGRVNPGMYVYFYNVSELRP-

IKRI DFE
FLHNYVLYAKVFDLQLPEDLFVKPTNVTRLHDVIEYIRSFDISDDV———WT-
RLLSSYYIHILEYAKVYARGGSGAL-ALDSFERTGN—————— LT-DDALDAIKSLNMRAKILSHK-
KASAHTY-ALRCKLLFGVYAGK————- VFTVYHKRPLT—-GY——-ITMIAEHS———- FIPDY——-
>ul_Yabdil2085032

-MDNHLPE——-IF YFPNCVDIFSHQYSQIEFNKM—-EKTTKKN——-—
FSLAVFPI—————— IKHRWKKSFIVIDNGIFKLNLES—-
ENNNNKIKKNIKIDTYPESIDIQLKIYTV———GN-LKITFECYSYLMCKQIKDINL--
FNEYILRGLIEGGNA-LKIFS————- KKTGYVNSSIGIFGN——————
ESSFLKIPLTSLKPLSQQKIFNAWLSNKPVILTGGTGVGKTSQVP

KLLLWFNYLFGGFKNLN NI N-NF——

HERQIVLSLP

RVTLVKLHSKTLLSSIG FKQINDSPISLKFGSMPDNLI--NTNPKPYG-

L—VFSTHKLTLSKLFDYGTIIID
EVHEHDQIGDIIISVLNKNINM——FNSLFLMTATLEDDRERINDFFT-NPLFIHIPG————
GTLYNISEIYIKNTSS—-FLNKYEYIEEEKKN——-—

ILNAIKKYTPL KKFSGIVFVSSVSQCEEYKKYLSQKL—-P-
YDFYIIHGKVLNIDDMLKNIY—--SSK——————— NVSIIISTPYLESSVTIYNVTH-———————
IYDTGRVYIPAPFGGKEMFISKSMMEQRKGRVGRVRPGLYIYFYDVLCLKP-

IKKI DFE
FLHNYVLYAKYYNLTLPNDLFIIPNNLDNIKKTEEYIDSFNIPISK————WM-
YILSNYYLRILEYAKIYIKGGIYSK-SLDLFERENI—————— IN-NVVVDSIKSLNMRAKVLSFK-KK-
NNIY-VLTCEIMFGVYLGK—-———— KFNLTYRKPLT—-GF———ILMITECN-———— FIPEY——
>ul_Vacvib66275874

—MEKNLPD IF FFPNCVNVFSYKYSQDEFSNM—-SKTERDS——-
FSLAVFPV———————— IKHRWHNAHVVKHKGIYKVSTEA——RGKKVSPPSLGK————
PAHINLTAKQYIY———SEHT-ISFECYSFLKCITNTEINS——FDEYILRGLLEAGNS-LQIFS—————
NSVGKRTDTIGVLGN———————
KYPFSKIPLASLTPKAQREIFSAWISHRPVVLTGGTGVGKTSQVP

KLLLWFNYLFGGFSTLD KI T-NF—
HERPVILSLP
RIALVRLHSNTILKSLG FKVLDGSPISLRYGSIPEELI--NKQPKKYG—

I-—VFSTHKLSLTKLFSYGTLIID
EVHEHDQIGDIIIAVARKHHTK-—IDSMFLMTATLEDDRERLKVFLP-NPAFIHIPG————
DTLFKISEVFIHNKIN-PSSRMAYIEEEKRN-———

LVTAIQMYTPP DGSSGIVFVASVAQCHEYKSYLEKRL--P-
YDMYIIHGKVLDIDEILEKVY—--SSP——————- NVSIIISTPYLESSVTIRNVTH-——————-
IYDMGKVFVPAPFGGSQEFISKSMRDQRKGRVGRVNPGTYVYFYDLSYMKS—

IQRI DSE

FLHNYILYANKFNLTLPEDLFIIPTNLDILWRTKEYIDSFDISTET————WN-
KLLSNYYMKMIEYAKLYVLSPILAE-ELDNFERTGE—————— LT-SIVREAILSLNLRIKILNFK-



HKDDDTY-IHFCKILFGVYNGT———— NATIYYHRPLT—-GY———MNMISDTI-————- FVPVDNN-
>ul_0rfvi41057099

—MENHLPD——-ML MFPNCVSVFPFEYSLEDVFRL-PEERRRA——-
FAMAVFPL-——————— SKHRWRGARLQRDERSVWLSVEE-DRGRALGERNCSW——————-
LSDVAARMVD—--DEGRAVTPEAYAFMRAAPGARVAELAADAGVLAGLVAGGNA—-
LRVFSSESTQAREGWKARSVGVLGN——————-
AAPLAPVPLASLRPEVQRELFAAWIGRRPVVLTGGTGVGKTSQVP

KLLMWFNYLFGGFERLD AV R-EF—
AERPLVLSLP
RVTLVRAHTATYLASLG FGSADGSPVSPRYGAIPDAER--NTAPRTYG-

L——VVATHRLTLTAIRRYDTVVVD
EIHEHDQMGDIVVAVARKLGSN--MRSLVLMTATLEDDRARLEEFLD-RPAFVHIEG————
DTLFPIREVYVKNTQQ—-PPLSRKYAEAELQN-———

VVQALGTFVPE QGKCGILFVATVAQCALFAETIEARH—-
PGLLVRVVHGKVPSVAAVLEEVY--AAD——————— RPAVLVSTPYLESSVTVRTATH———————
VYDTGRVYVPEPFGGRETFVSKSMYTQRKGRVGRVAPGTYVRFFDTRLALP-

LKRI DSE
FLHPYVLYARIFGLTLPDDLLVQPSDLALLRRTEEYVDGFGISLSR————WT-
QLLDRHYMHMVEYAKVYVRGGRLAA-ALDAFERTGV————— MT-HEATEAIRAVDMLAVVLNVR-KS-
KDRY-RAECKVLFGPFAGK—————— KFVVAGRRPPG—-SH-—-VLMVTDRY———— FIEAEPPF

>ul Mo1c09628982

——MKNLPG-—-VF

AFPDNETIFAHAYSQRELEAMLPARAGAQPHAFAYAAWPL———————-
SKHRWRGAFVCRQRGVLKLNLEL-DAGAFERVPRSEAERFEPEQSDARALMHRG——-
ADGTVMSFECYSFLRCRPGLELRE-—AGLALLRGLVVGGNR-MRIFS—-

GVRRAGASAATSAGMLGN——————-—
ESPFERAPFASLRIDAQAALFRAWAARRPTVVTGGTGVGKTSQVP

KLLLWFNYLFGGTEDLD VL APA

RERPVVLSLP

RVALVRMNGHALRRALG FDALEGSPVELRYGDLAPADA--NSSRSPFR-

L——VVSTNQLTLGALFAHGTVILD
EVHEHDQMADIMLAVLRVHRAR--VDSIVLMSATLEDDRERLQEFFP-DAEFVHIPG———-
STRFEIRGVYVRNSSD—-PRDARAYDEEERRN———

VSAALSAHRPR AGRCGILFVASVAQCEDYARLLTREH--
PELGVYVVHGKTPNVDALLAEVY——-ASA——————- RPCVLVSTPYLESSVTIRTVTH———————
VYDTGRVFVPAPFGGRQMLISPAMRTQRRGRVGRVMPGTYVYFYDPARLAP—-

IKRI DSE
FLYNYIIYARHYGLVLPDDLYVQPSDLELLRRCEEYLDGFGLAPER———-LF-
ELASTRYLRMVEYAKIYARGGARAE-ELNRFERDGY—————- VT-EDVLASIRALNLRARVLSAR-AR-
RGQF-LHTCEVAFGPYAGT————- RFLLANRRRLR--GD-——-IFMVTERS FVL
>ul_Squvi549059652

——MEKLPD——-MY LFPNGVSVFTHEYSHSEFDTM-SARDRAG——-—
FSLAVFPL———————
TKHRWRGAYATLHEGVFRVSAELDTAERPARASARAARAVHPREVEVSNGTFFD——-GQNR~-
ISFECYSFLRCAKHTSLAA—--MDEHVLRGLMQGGNR-MRIFS————— RRRGGPRASVGVLGN——————-
RKPFQPVGLASMLPEIQREIFSAWTSRRPIVLTGDTGVGKTSQVP

KMLLWFNYLFGGFSALD RV T-DF—

EDRPLVLSLP

RVALVRMHGAALLESLG FGELGGSPVSLRFGSMPEEEV--NRDPRPYG-

L——VLSTHKLTLARLFGFGTVILD




EVHEHDQLGDILIAVARKHLHR-—LHSLMLMTATLDDDRERLEEFL--SPAFVHIPG———-
GTRFPITEVYVRNSVR-PEERARYAEEELRN——-—

IADALRRHRPP DGACGILFVASVSQCESYKQYLERRL--
RDVAFYIIHGKVKDVDRVLAEVY—-—ANS——————— GPSVIVSTPYLESSVTVRTATH———————
VYDTGRVFVPAPFGGKQMIISRSMRTQRRGRVGRVRPGVYVYFYDAAAMAQ—-

IRRI DSE
FLHNYVLYFRQFGLELPGDLLVRPGDLSKLEAVEAYIDSFGIAAAR————WE-
AILNKYYLRMVEYARVYARGGRAAA-ALDVFEREGV—————- LG-AEALEAILSLDLRARVIGVR-HR-
NGKY-VHTCEVLFGPYAGT————- LFMLTHRRPMR—-GT——-VRMISSDS————- FVEPA———

NCV0G0271, DNA-directed RNA polymerase subunit beta

>ASFV_9628161

MEPLRPQITYGPIETVDNEELTEADMLSFISAAVNSTGLIGYNIKSFDDLMDNGIPQIVKQMFNVDITY-

KDQRDHTEIDKLRESVQIQFNFTDVNIERPQHRNYSQGNKINLLPNKARLCGLSYSGPVNLAAEVILTAH
YSNGRQEVKRASIPPF--QVSTFPIMRGSNRCHTHHLSKTAKKEIGEDPNEPGGYFIARGG——
EWVVDLLENIRFNTLHIHYHTMQQGNNEIIRGEFIS—
QPGGAFENSSQIIIRYMTTGAITIEIN-——————
STKFSKLRIPWYLIFRMFGMTGDDSIIEQVVFDLESNSPVNTFMIEILE———————-
KSIHVLDPIFQPVQHEPNREKIIQFLSEKVSKFVSNPSAYKSDENAVQYLNERQLTILDKILLPHMGQTA
DTRVRKLRFLGLLIHKILLVIMNVFPPTDRDSYRTKRVHGSGVSLAKAFKAIFNTSVIAPIINGFKELLK
QTAFEELTQRNIIEAFSAALSKNTASDLNRSMEQSIISGNKTIMVRQRPIVNRVSTQSLERKNLLNTISA
LRTVNTHNTTNASKQTERADMMRRVHASYPGYICVAQSADTGEKVGMSKQLAITANVCTAGEVLSLKQRL
-LSDPAIQQLADV—-———————- SNKDIVRK--GLARVFING-—-EWIGCCTN---
AFELAQRYRMFRREGKIVHPHTTIYWD
SMVDEVEFWLDVGRLTRPLLIVDNNIEKYNQACYKAAEARKKGDKDWEKHKIPFIQNTRFTSQMAKDILA
GTLTLEDLVAQGICEFITPEEAENCLVAFSIIELRKHKHDVTRRFTHVDVPQ——————————-—
AILGLAALVSPYANCTQPARVTYETNQGRQTGGWYCFSWPYRVDMNRFFQFYNEMPLVKTIAHNY——
VIPN——
GLNTIVAYMIYGGYNQEDSVIVSQSFIDRGGFAGTFYREEKVELESDIESFGKPDPLITKNLKPGANYEK
L-VDGFVPVGTVVKKGDIIIGKVAKIRGEK————-
DELNKYIDRSVMYGFDEPAVVDAVMRPHGPNDEIFGLMRLRYERNLNIGDKMSSRSGNKGIAALALPTSD
MPFTEDGLQPDLIVNPHSHPSRMTNGQMIETTVGLANALQGVVTDGTAFLPINVQLLSERLAQEGLRFNG
CQKM-FNGQTGEY——————-
FDAAIFIGPTYHQRLQKFVLDDRYAVASYGPTDALTGQPLDGKRSHGGLRLGEMEHWVLTAQGAMQTIIE
KSHDDSDGCI-SYICRNCGEPAIYNASHPI--YKCMNCD———
VQADIGMVDSRRSSIVFQHEMRAANVNITSVLS——-PRVFQPA
>u2_Melsa9631469
———MIPNNIEEYTIAKLYLSS-DNKLNIKSKSLINIEIP FRNF-NHDLSAF———-
FTREEVINVKSSKSSKE———————- EIILKIEFSGKQENKKS——————————-
YIYSSFDNKSFDLNIGICVSIFKKIINQDGESKLQLIYTYNCTPNEIRIPQYISYGGNTPMIDNSLT——-
———ETNNPGGSFILSKGITKFVTCRIEQMYV——-YPKLKKMNKPF—-
IFHCSFISKHPSFRMINEKIYPPQFLTI-DIDYTPGKIK-
CVIDSKKAFIQIDLILLIHFYSEMSFEDIESIIKRGF——-NNSIVRKIQILI-———————-
KNSQMILAN————- NENNIHTYVSNVIKE——AYINKFKN-DKNITLQAYTNS———-LLSNFL-




PHITNG———RINKGMYLISIFRQFIVGMFQPDIYPDKDNLATRRISTAA———-DIFESIIKSS-
IDTLLYQIKEKSNEFKIESKINQNINNALSQIK——-LIPQITPAFN-NFFNMQDT———KNSDVV-
KISTKS———-NWQEPIIVSNAV-MRGS——-
SIELTKSLEARNLHESTIGVLDIYDTPDHGSNAGLIKRLTIGTIISH———
HTLKIRERIFNEVNEYILTY———————
AKTNNIINKINGVIISIIEESSEFYVTSIDQSKVDQFVKDIKLAKISNIFCTNDIGIEVIPIHEMDKIKK
INVPTNRYFQIRINVGNRRALQPMFIVENGILNLDK——YKIDKNEI———

MSFSDIMLKYNDIIEF VDVGQALYSRICN
SIKEFKQYSLEFRKTIQYVRLPNYIYFSQLVS—-CMHDVGKMAGY———————
RGTFGAAQYKHIITGPQDNILNKFESCTYLSFPLQKSCVTNIPKDISGISKNGMGQHILVGFFSYN-
KNIEDGVIVNKRSVENGML—-SVITLNAIVAEVSDIQINNNNP———
SPDNANNNYSKINVMGLPDVGTVMVKNDALYRCLKPKYKET—————
DDNTRLFDKSEPYVSNYPAVVERT-RKQGTDIIKVEILLSSY-RRLAIGDKL-
AKSVQKVTVADILDESELPYTKDGLRPDLIFNSTSITSRKTFPMYFDAMLTNMFSLIPYDENNNT-
RYINYPTYTDMTSTDIIEYIRNKIKPLYPN——
ISDEELNDIVYCRHVIYNPDTHKPMELVENGKKTKAFVAPILFSRLSQMSA-
DKLSVRNRGRLDKYGQPPS-
GKKKGGGIKIGEMEVDVFLTYSVPSITLELLSDPSEKYLPAMACSNCGIFATYEDSLEIKRWKCLQCENI
GLSPKIISFRLPYSTKMFLLNTNMRGITFKI-REKQMPTYYLSISSTK
>u2_Anocu578887571

————MIKNIEDNIAKLYLNN-DRLLNIKSKALINTELP FRNL-MHDIPIL-——-
FNREEIISTRLTKSTTE———————- NIVMKLEYIGKEENKKS——————————-
FLYSSFEGKSFDMNISIAVSMIKRITSKTGIED-
ELIFRNEYPHQEIRIPQYVSYGGNIIEYDNSIT—————- QTNNSGGFFILSKGLMKFVTLRIEQTSV—-—-

YLKRKKSSKPF--VFHASYVSKLSSFEMINEKIYPPQYLTI-DLDLNPNKIK-
CITDSKKSFIEVDIILLIKLLSGWEFDKLTAIITSKF——-DDDIRDKINIII————————
NNAKNILQEQ-———FNNNINDYITYEVKR——SYNKKFKKEKDSPTLQEYFNY—-———CFSNFL-
PHMRKYG——RLQKSMYLISIFRQFMISIFQPEIYPDKDNLVTRRISTAA-——-DIFESIIRNA-
IDISFQQAKEKYRDYKSESDTIQNINNIISQFK——-IVPQITSSFN-NFFNMQDT—-—-KNSDVV-
KTSMHY—-——-NWQEPIIVSGAV-MRGS——-
SIELTKSLAARHLHESSITVFDMFDTPDHGPNTGLIKRLSIGTLISH-———
YTINIRKQIFDEVYEFIKSN——————— FVNKNLIDEINGVMISIIDE-
SEFYITSIKESEVHNFIKKIKETKRNGLFIVRDIGIEIIRKHSLDIIKKIYIPTDTIMQIRINVGNKRAI
EPVFVVEDGKLNIRK——YKNLNEELNNYDSFTNLIINYPDIIEY
IDVGQSIYSNICN SVIEFDKYDIDQQKKYEYVRLPNYLFFSYLTS—
CMYDIGKMTGV———————-
RGTFGAAQHKHIITGPQDNVLNKYDSCNYLAYPLQRPCITTIPMEISGIARNGIGQHTLVGFFSFN-
KNIEDGVILNKDSVDRGLL-——SVITLMPVKNEISDTQINNNNP———
NPENSNNNYSKISVSGLPEVGTVLVQGDALYRCLKPKFKDG————-
DDNNYIFDQSEPYSSHYPAVVERS-KKRGTDMIKIDILMSSF-RKVEVGDKL-
AKSVQKVTIADIMESHEMPYTEDGEVPDIIFNSTSIISRKTLPMYFDAMLTNMYSIIPYNDDGEI-
EYINYPTYTELTAEDLIIYITNQIKKKYPN——
IPDAMLNDIIYSRKTIFNPYTHKPMTLESNGYKTKAFVSPILFCRLSQMSA-
DKISVRNRGRLDKYGQPPS-
GKKKGGGIKIGEMETDVFATHGAILTLNELLSDPDERYLPANICSNCGIFATYEEDIEIKRWKCLQCENI
GLSPEILNIRMTYATKIFITILNMRGITLIPIKKKYDEIYLSQY
>u2_Mytse506497812
———-MNFDSIEEGVANLFLQN-DPRLDIKSKVLLNVELP FKNL-NYDLPTL———-
FNREEVIYKKISKSGNE———————- EVIMKINFEGKEDSKKS ——————————
YIYSSLDNKGFYTYISISISIYRKNTSIDNKIEYKKISNKTYSHTEIRIPQYISHGGNTAECDNSLT——-




———QSNNPGGYFNVSKSLKKMVTTRIEQTYV—-—-YPKRKKTQKAF—-
TYHLAFISKKPSFLMINEKLNPPQFLTL-DIDFNIDKIK-
CVIDSKKTFIQIDVIALIIALSNDNIDVVYDKISSGF——-NKEISDSIKILV-——————-
ENTKNILAE————- YNGDARKYVDKIIET-—NYLKKYI-—KNEISLQDYFND———-IFNDFL-
PHIGKGN--FKYKCMYIISILRQSFVSIFQSDVYPDKDNLATRRISTAA———-DIFENIIRTS-
IDNSFELARDKYKTYISGSSKNNNINNILTQVK-——LLPQITQAFN-NFFNMQDT———KNSDVV-
KIGTHS———-NWAESIYISNAV-ERGV——-
SIELTKSLAQRKLHASSINVLDMMDTPDHGTKTGLVKRLCISTIITH———-
YPIHIREELFNEVKKYIEDN-——————— VKNNKKEDEINGVFISIIDE-
SEHVIARIKNSEVENFIKEFRHAKISGFFKRNDIGIEILKFHDIDKIKQIYIPTNRYFQIRINVGNKRAT
IPVFRVENGELIFRK—-YPDLKSYIDKSNSYTDLITKYYDIIEI
IDVGQSIYSNICD
TVTEFDSYDKKQRMKYDYVRFPNYLYFSYLTSTGCMYDIGKMTGY———————-
RGTFGTAQSKHIITGPPDNIMNKYDTCNYLAYPLERPSITNIPMEISGIARNSIGTHVLVGFFSFN-
YNVEDGVIVNRESINRGLL—-SVISLISVKNELSDTQINNNNP———
TPENSNNNYSKITATGLPSIGTVLVQGDALYRCLKPKFKND—————
DDNRYIFDQSETLSNTYPAVVERT-RKQGTDLIKIDMLLSSY-RRLSVGDKI-
AKSVQKVTVSKIMDEKDIPYNENGERPDIIFNSPSIISRKTLPLYDEVSLCNMFSKIPYNDKGDV-
QFVNYPIYTDKSPQDKYNFIKNELQKIYNN—
NLSDSEIDDIIHCRQILYHPYTKKPMSLIEGDKKTKAFMGPMLFCRLSQMSA-
DKISVRNRGRLDKYMQAPS-
GKKKGGGIKIGEMESDIFSTNGSVYALHELLSDPDEFYLPANICSNCGIFATYEENIQIKRWKCLQCENL
GLSPEIHKVRLTYAIKIFITLLNARGISLVPIKPKNNIYYVSNINK
>u2_Amsmo9964380
———-MNNNPIEEDIANLFLQC-DPRLDIKSKVLINVELP FKNL-NYDLPTL————
FNREEVIYTKISKSGHE——————— DVIMKITYEGKEDNKKS——————————-
YLYSSLDNKGFYTYISISISIYRKITSLNNKIEYKIISNKTYSHTEIRIPQYIAHGGNTSENDNSIT———
———QSNNPGGFFNVSKSLKKMVTTRIEQTYI-——YPKRKKTQKAY——
TYHLAFISKKPSFMMINEKLNPPQFLTL-DIDFNPDKIK-
CVIDSKKTFLQIDIIALIIALSNDNIDVVYKKISSGF——-SDDISDSIKILI-———————
ENTKNILSE————- YNNDARQYVDKIIEI--NYIKKYP——KNEITLQDYFNN———-IFNDFL-
PHIGRGK—-YNEKCMYMISILRQSFVSIFQSDVYPDKDNLATRRISTAA———-DIFENIIRTS-
IDNSFELARDKYKTYISGSGKNNNINNILSQVK-——LLPQITQAFN-NFFNMQDT———-KNSDVV-
KIGTHS———-NWAESIYISNAV-ERGV——-
SIELTKSLTQRKLHASSINVLDMMDTPDHGTKTGLVKRLCISTLISH———-
YPIHIRKQLFEEVREFIENK———————— VKHTLKEDIISGVFISIIDE-
SEHVIARIKNSETESFIKDLKYAKISGLFVKNDIGIEILKFHELDNNKQIYVPTDRYFQIRINVGNKRAT
QPVFRVENGELAFNK—--YPNLHAELKESNSYTDFVTKYYDIIEV
IDVGQMIYSNMCN
TVTEFNSYSLEQRKKYDYVRLPNYLYFSYLTSTGCMYDIGKMTGYV———————-
RGTFGTAQSKHIITGPPDNVMNKYDTCNYLAYPIERPSITNIPMEISGIARNSIGTHVLVGFFSFN-
YNVEDGVIVNKESINRGLL—-SVISLMSVKNELSDTQINNNNP———
SAENSNNNYSKISATGLPSIGTVLVQGDALYRCLKPKFKND————-—
DDNRYIFDQSETLSNTYPAVVERT-RKQGTDLIKIDMLLSSY-RRLSVGDKI-
AKSVQKVTVSKIMEEEDMPYNENGERPDIIFNSPSIISRKTLPLYDEVSLCNMFSKIPYNDKCDV-
EYINYPIYTDKSPLDKYNFIKKELKKIYNN——
VTDEELENIIYCRQTLYHPYTKKPMTIKEGDKETKSFMGPMLFCRLSQMSA-
DKISVRNRGRLDKYMQAPS—
GKKKGGGIKIGEMESDVFATNGSVYAIHELQSDPDEFYLPAHICGNCGIFATYEENIEVKRWKCLQCENL
GLSPEIIKMRLTYATKIFITLLNARGISLIPVKDNQSIRYISDDNTINT




>SGPV126

———————— MDKKIGYLFLKP-DPKCGVFYRPLDFQYKS YRNFLEFRINEI-———-
LEIDREL--HSDKTGDV———————- KMFLKIYNIEKTFPTNT—————————-
MTLHALKNKGYTCSVKFNIMLYSKTRTDSGIKEAIILNYTGFNDNMINVPLMVGYGLGDVFGSGAIL——
———YPNEIGGTFLNYRSIEKIGINLLEKTTA-——WPKFKKV-KAG——QYAFSFSSISPPHIT—————
PPVYRYF-KIVLDFNNPEAFVISSQKMFITVNILILIKYLLKCNMEFIRDELLNGL——-
DPVNDYFLHNVVNMFVTGAENKIQNIVTTSSV—-VRSVVKEFINFLVEK-—EYNDS————
RSKLTLKEFKNN———-MFTNFL-PHIHNND—-
DVSKGLYLLLVVKMFLFAIIKPHEYPDRDSHATRRIFTYG———-SYFEQVTIDE-

LENFVTKIKN AGSTVNHMSM——-TTMGFNSAFN-NLLSGRFR——-
KTISPHIRTHVHY—-——-SWMQNVVIPRSI-—-
GFYPDQVKIAKIFNCRQFHPSQYGFFCPTDIPDHGESVGLVIQLALHSYITS————
IKLQEYKQIRNEIIREIKNILGVKSDDPATSAQMMRFKTGVPIMIENK————
ITICSVAPDLAIKIVEVIRNIKRSGMFCVNDFGVTYIQ
GYIRQIKFNIGAGRVVRPLLVIDNGELVMEK--YRDEIEAF——
DGTWSELLETFPGVIEI IDIEQFIYSNIIE
NQKVYEGMSLEQRKLYQYCDFPEEFRNGYSAS——CLLGINHNAGP———————
RAIFGCAQVKQSISCLTSDILNKIDNGLHMIYP-
EKPLVVSMGIITSLISDNTFGQHINVALTSCEGMNQEDAIVCRQGFLDNHGM—-
NILSTKKTQLDIPNENFRASQP————-
DYTVHNYGKLNHLGVPVINSILEAGDAMCKNVSIRVIDNLAGEVSKEAIKSDISEGYTDIYPGRTVRV-
QIENSDKVKVRLLTVSE-
RQPIMGDKFTSRTSQKGTIAKILPDHEMPYMEDGTKPDFIINSTSIYSRKTLAMLLEMILTNVFTHKPIN
EQGKV-RYVNFPSFNNVALESYFDFGSTCIKTAHPD——WTPEQVNDELFCEQTLYNPDTHEP——————-
YKSKFMVGMLYYLRLRHMIL-
DKAAIRSRGKKTKLTKQPNEGRKRGGGIRFGEMERDCLIGHGAAFTLREILHDSEEDRQKAKMCNECGDF
LMLSKTESYQYWTCSRCDIAKLHPTYTEADLSHVVKVFKTQLGAQGIKMLLKESETPSVYYTKP——————
>ul_Nilcrl115531811

———————— MEQKIGYKFLEP-DPKQGVFYRPLHFQYES YSNFIRHRLHEI———-
LSVKRQL—-LSLKNNTE———————- QVTLEITDIIVTPPKYS——————————-
PITASLKGKGYDALVTFTVNIYKEVMTKDGIQQSKIISYEGNDSQLIKIPLLVGYGNKNAIDSMKYL——-
———SPNIIGGHFINKQSIEKIGINLVEKITT-—-WPKFKVV-KPN--VMSFSFSSVSPVDVV—-—————
PIKYRHY-KITMDISQLENCNISSSKTFITVNIVLLIQYMVNADLEFVRANLTYDM——-—
PTEVSYLVNCLL-——————- ESTKLITDCKSSARKQFSVHNYVESLIQQ--EYAKQ———-
KSTLSLEEFRDD———-MMANFL-PHMHTSS—-
NLMKGLYLLHLLRKFIFAQYFTSRYPDRDSMVCHRVMTYG———-KYFEILATEE-LENYINNIKMD————
LMNNIKNKSVYNVSTHIL-—-TTPGFNQAFS-NLLAGKFK-——-KTDGSF-RTHTHY———-—
SWIQNISIPRSI-—
GYYPDQVRISKMFSIRNYHSSQYGYFCPSDIPDHGTQVGLISQLSVHTSITT————
ITTKAYLQLHDALVKHLYSY———————— DKQDVSYYANGFAVTIENC————-
FVASLNPARVDEVVDDLKRRKRLGYFGNLEFGVTLVR
DRMNEVRINIGSGRLVRPLLVVEDGELVMHR—-
EAERLEPLLDELTFSDLQARFPHVVEM VDLEQFHFSNVCE
SVSKFDGLSPDQRRRLHYCDFPVEFRDGYVAA——TLTGINHNSGP———————-
RSILGCAQAKQAISCLSSDIRNKIDNGIHLLFP-
ERPVVLSKALETSKIAFNCFGHHVVIALMSYKGINQEDGIVIKREFVERGGL—-
DIITAKKIQVEIPLENFNNQES——-VKSTA-—-YSKLDCNGLVRINSFLEHGDSIAKNISSRNLED—-
EFVTDNQISFDISEIYTEIYSSRVERV-QANFTDKVRVRALTIKE-
RKPIMGDKFTSRTSQKGTVAYIEDEKDLPYDEDGISPDITVNSTSIYSRKTISMLIEIILTAAYAAKPFN




NRGQN-RPVCFPSSNETDISTYLQFAKECYRSVRPD——LSDPALEDLAYCERTLYEPETDRT——————-
YSAKVLMGPIYYLRLRHLTL-
DKATVRCRGKKTKLIRQANEGRKKGGGIKVGEMERDCLIAHGATNTITEILRDSEEDQVDVYVCENCGDI
ATHRDSVYF———-
CIRCSKLNLSPNLVKVSTTHVSKVFLTQMNARGIQIKLDFESNEPLYYDE
>ul_0rfvi41057164

———————— MEQALGYKFLLP-DPKDDVYYRPLHFQYES YANFIKHRLKDI-——-—
LTVRRTL--LTFKNGTE———————- SIVLEIDDVKISAPEFS—————————-
PIVASIKGHSYEALVTFTVNIYRHVMTKDGLTVTKINSYEGTDSHLVKLPLLIGYGNKNALDPSKFV———
———VPNAIGGVFINKQSIEKLGINMIEKITT-——-WPKFRAV-KAN--SFTLSFSSISPVHVM—————
PARYRHY-KILLDVNQPDNFVISSAKTFITVNVIVMVQFLADVTLEFVARNLCFDM——-—
PPEAAHLATALV—-——————- ESAKTVPA—————— GADVAEYVNALIAA--EHAKQ———-
KSTLSKEEFRYE———-MLSNFL-PHMQESA—-
NQLKGLYLLSLVRKMVFCVFFPNRYPDRDSLVCHRVYTYG———-RYFEALAMDE-LETYIGNIRND————
ILANHKNRGTCTVNIHVL-—-TTPGFNHAFA-ALLSGKFR——-KSDGSF-RTHPHY———-

SWMQSISIPRSV——
GFYPEQVKISKMFKVRMYHPSQYGFFCASDVPERGPQVGLISQLSVLASISN———-
IRTADFVELTKRVCDYVRSY————————— PARDISYFETGFAVTVENA————

LVASLNPAIVDAFVLDLRRRKRLGFFGNREIGVALVR
DRMNEVRINFGAGRLIRPLLVVENGVLVMDA--
EAERLERDLSALTFSDVLREFPHVIEI VDVEQFSFSNVCD
SVQRFRTLPPEERALFDFCDFPAEFRDGYVAS——SLVGINHNSAP————————
RAILGCAQAKQAISCLSADLRNKVDNGIHLMFA-
ERPIVVSKALETSKIADNCFGHHVTIALMSFRGMNQEDGIILKRQFAERGGL—-
DILTCKKYQVEIPLENFNNRER——-VRSAA——-YSKIDVNGVVRLNAFLEQGDAIARNVSSRTLDD—-
DFVADNQISFDIAERYSDIYAARVERV-QADLTDKVKVRALTVRE-
RRAILGDKFTTRTSQKGTVAYVADETELPYDENGIAPDVIINSTSIFSRKTLSMLMEVILTTAYGHKPFA
EDGSN-RPICFPSTNETDFETYIEFARRCYALSHPEAAADDPEFEHRVFCERVLFDPETDEP———————
FAARVFFGPLYYLRLRHLTL-
DKATVRCRGRKTKLIRQANEGRRRGGGIKIGEMERDCMISHGAAFTVAEILRDSEEDAQEVLVCENCGDI
AARLNGTHV-——-
CIRCSKMSLSPVLTRMDSTHVSKVFTTQMNARGIKIRVEFEKQDPCFYGTPKRFSLAPEESLFSPED-
>ul_Canvi40556201

———————— MDQKLGNKFLEP-DPKQNVFYRPLHFQYVS YYNFICYRLKEI-———
LSVNRTL-—-LSFKNDTE———————- KIILKIDNIKITPPPHS——————————
PITASIKGKSYDALVTFTIDLSKEVMTKDGLMVTTISRYEGKDAQLIKIPLLIGYGNKNPLDNSKFV——-
———SPNIIGGVFINKQSIEKVGINIVEKTTT-—WPKFKIV-KPN--AYTFSFSSISPVDIL——————
PTKYRHY-KISMDLSQLENCSISSAKTFITVNIIILIKYLINQDLDFIKNNLSYDM———
PKETIYLIEAII-——————— ESTKTILDT———— EDFNMYEYIDNLIEI--EFQKQ———-
RSITKIEDFRYE———-LMHNFL-PHMVNSS——
DQLKGFYILGLLRKFIYCIYYTSRYPDRDSMVCHRVLTYG———-RYFEILANDE-LENYVTNIKND———-
ITNNHKSKGICSVSIHVL-—-TTPGFNHAFS—GLLSGKFK———KTDGSY-RTHPHY———-

SWMQNISIPRSV-——
GYYPDQVKISKMFSVRKYHPSQYAFFCPSDVPERGPQVGLISQLSVLTSVSN————
IRTTEYIDLKEKIMEYVYSY————————— DKNDMSYFETGHIITIEND————

LVAAINPELVDKFVDVFKFKKRENYFGNLEIGISNVK
DHMNEIRINIGSGRLIRPFLVVYKGELVMDT--
VSEELDQRLNTITFSDIQREYPHVIEM LDLEQFVFSNVCE
SVSKFRQLNDEDKKLYDYCDFPNEFRDGYVAS——TLVGINHNSGP———————-
RAILGCAQAKQAISCLSSDIRNKIDNGIHLLFP-




ERPIVLSKATETSKIAINCFGQHVFVALMSYKGMNQEDGIIIKKEFIERGGL—-
DIVTAKKHQVEIPVENFNNRER---IKSTA-—-YSKLRSNGLVRLNAFLEAGDAIARNISSRTLDD--
EFVADNQISFDISEKYTDMYKSRVERV-QVDLTDKVKVRVLTMKE-
RRPIMGDKFTSRTSQKGTIAYIAPESELPYDKNGLTPDITINSTSIYSRKTISMLVEMILTSAYSVKPYN
NNGQON-RPICFPSSNETDIEEYVEFARKCYQHAMPN-—LSKEELENEVYCESVLYDPETDKP———————
YKTKVFMGPLYYLRLRHLTQ-
DKATVRCRGKKTKLIRQANEGRKRGGGIKFGEMERDCITAHGAANTITEILKDSEEDYQEVYVCENCGDI
ATKKNNHVY ————
CIRCTKLNLNTSLTKIDTTHVSKVFLTQMNARGIKINLTFEGQNPLFYKPMKPIDLSPTVLKP—————
>ul_Vacvi66275941

MKKNTDSEMDQRLGYKFLVP-DPKAGVFYRPLHFQYVS YSNFILHRLHEI-——-
LTVKRPL--LSFKNNTE———————- RIMIEISNVKVTPPDYS——————————-
PITASIKGKSYDALATFTVNIFKEVMTKEGISITKISSYEGKDSHLIKIPLLIGYGNKNPLDTAKYL———
———VPNVIGGVFINKQSVEKVGINLVEKITT——-WPKFRVV-KPN--SFTFSFSSVSPPNVL—————
PTRYRHY-KISLDISQLEALNISSTKTFITVNIVLLSQYLSRVSLEFIRRSLSYDM——-—
PPEVVYLVNAII-—————- DSAKRITESI-——-TDFNIDTYINDLVEA--EHIKQ———-
KSQLTINEFKYE———-MLHNFL-PHMNYTP—-
DQLKGFYMISLLRKFLYCIYHTSRYPDRDSMVCHRILTYG———-KYFETLAHDE-LENYIGNIRND———-
IMNNHKNRGTYAVNIHVL-—-TTPGLNHAFS-SLLSGKFK-—-KSDGSY-RTHPHY———-—

SWMQNISIPRSV-——-
GFYPDQVKISKMFSVRKYHPSQYLYFCSSDVPERGPQVGLVSQLSVLSSITN—-——-
ILTSEYLDLEKKICEYIRSY————————- YKDDISYFETGFPITIENA————

LVASLNPNMICDFVTDFRRRKRMGFFGNLEVGITLVR
DHMNEIRINIGAGRLVRPFLVVDNGELMMDV--C-
PELESRLDDMTFSDIQKEFPHVIEM VDIEQFTFSNVCE
SVQKFRMMSKDERKQYDLCDFPAEFRDGYVAS—-SLVGINHNSGP———————-—
RAILGCAQAKQAISCLSSDIRNKIDNGIHLMYP-
ERPIVISKALETSKIAANCFGQHVTIALMSYKGINQEDGIIIKKQFIQRGGL—-
DIVTAKKHQVEIPLENFNNKER---DRSNA---YSKLESNGLVRLNAFLESGDAMARNISSRTLED--
DFARDNQISFDVSEKYTDMYKSRVERV-QVELTDKVKVRVLTMKE-
RRPILGDKFTTRTSQKGTVAYVADETELPYDENGITPDVIINSTSIFSRKTISMLIEVILTAAYSAKPYN
NKGEN-RPVCFPSSNETSIDTYMQFAKQCYEHSNPK-—LSDEELSDKIFCEKILYDPETDKP——————-
YASKVFFGPIYYLRLRHLTQ-
DKATVRCRGKKTKLIRQANEGRKRGGGIKFGEMERDCLIAHGAANTITEVLKDSEEDYQDVYVCENCGDI
AAQIKGINT————-
CLRCSKLNLSPLLTKIDTTHVSKVFLTQMNARGVKVKLDFERRPPSFYKPLDKVDLKPSFLV——————
>ul_Yabdil2085099

MKKNTVFEMDQIIGYKFLAP-DPKVGVFYRPLHFQYVS YSNFINHRLQEI-——-
LSVKRTL--LSFKNDTE———————- KIMIEIDNIKVTPPEYS—————————-
PITASIKGKSYDALVTFTVNIYKEVMTKDGTTITKISSYEGNDSHLIKIPLLIGYGNKNPLDTAKYV———
———VPNVIGGVFINKQSVEKIGINLVEKITT-—-WPKFRVI-KPN--AFTFSFSSVSPSYVL—————
PTKYRHY-KIIMDISQLDNCSISSTKTFITVNIILLVQYLSRVSLDFIKKSLSYDM——-—
PSEIIYLVNSLI-—————- ESTKELIKDI-——-SDFNLDNYINDLVLS—-EYTKQ———-
KSQLQYEEFKYE-——-MINNFL-PHMYDSP—-
NQLKGFYIILLLRKFIYCIYFTSRYPDRDSMVCHRVLTYG———-KYFEILAHDE-LENYIGNIKTD————
TINNHKNRGTYSVNIHVL-—-TTPGFNHAFS—-GLLSGKFK-——-KTDGSY-RTHPHY———-—

SWMQNISIPRSV-——
GYYPDQVKISKMFSVRKYHPSQYAYFCPSDVPERGPQVGLVSQLSVLTSITN————
ICTNEYLELEKKIYSYIKSF————————— NYEDISYFETGYYITLENS————

LVASLNPEKVYDFVNDFRRKKRIGYFGNLEIGITLVQ




DHMNEIRINIGGGRLIRPFLVIDNGELVMDT——
VIKDLEEKIEDFTFSDILKEFPHVVEM VDIEQFTFSNVCE
SVQKFKSLSKAERVKYHLCDFPSEFRDGYVAS——SLVGINHNSGP————————
RAILGCAQAKQAISCLSSDIRNKIDNGIHLIYP-
ERPIVLSKALETSKIAVNCFGQHVITALMSYKGINQEDGIIIKKQFVERGGL—-
DIITAKKHQVEIPLENFNNKER-—-VKSTA-—-YSKLDSNGLVKLNAFLENGDAIARNISSKTLED—-
DFVNDNQISFDISERYTDMYKSRVERV-QVDLTDKVKVRVLTMKE-
RRPILGDKFTSRTSQKGTVAFIADETDLPYDDEGIKPDITIINSTSIFSRKTLSMLVEVILTAAYASKPYN
NNEQN-RPICFPSSNETSIDTYLDFAKQCYECVYPN-—LDKDEIDNKVFCEKILYDPETDVP——————-
YKSKVFMGPIYYLRLRHLTQ-
DKATVRCRGKKTKLIRQANEGRRRGGGIKFGEMERDCLIAHGAANTITEVLKDSEEDYQEVYVCENCGDI
TSSVKGNKI———-
CIRCSKQNLSTILTKVDTTHVSKVFITQMNARGVKVKMEFEKRDPMFYKPLESVDLTPNFLN——————
>ul_Myxvi9633750

———————— MDQRLGYKFLVP-DPKAGVFYRPLHFQYVS YSNFINHRLQEI-———
LSVKRTL--LSFKNDTE———————- KIVIEIDNIKITPPDYS———————————
PITASIKGKSYDALVTFTVNIFKEVMTKDGTVITKISSYEGNDSHLIKVPLLIGYGNKNPLDTAKYV———
———VPNVIGGVFINKQSVEKVGINLVEKLTT-——WPKFRII-KPN--VFTFSFSSVSPTHVL——————
PTKYRHY-KILMDISQLENCSISSTKTFITVNIFLLAQYLSRVSLNFIKQSLSYDM——-
PDEIIYLVNAVI-———————- ESTKHFVDSI-———-NEFDIDTYINDLFIE-—EHTKQ———-
KSQVSLDEFKHE——--MLYNFL-PHMTNTP—-
NQLKGFYIISLLRKFIYCIYYTSRYPDRDSMICHRVLTYG———-KYFEILAHDE-LENYIGNIKTD———-
TINNHKNRGTHSVNIHVL-—-TTPGFNHAFS—GLLSGKFK——-KTDGSY-RTHPHY———-

SWMQONISIPRSV-—-
GFYPEQVKISKMFSVRKYHPSQYAYFCPSDVPERGNQVGMVSQLSVLTSVTN———-—
ICTNEYLDLERKICEYVRSY————————- DVKDISYFETGYYVTLENA-——-

LTIASLNPDLTHAFVRDFRRKKREGYFNSLEIGITHVA
DHMNEIRINISSGRLIRPFLVIESGELIMDT—-V-
PELADKLDDMTFSDVQREYPHVIEM VDIEQFTFSNVCE
SVQKFRSLPKSEKVKYQLCDFPSEFRDGYVAS—-SLVGINHNSGP———————-—
RAILGCAQAKQAISCLSSDIRNKIDNGIHLLYP-
ERPIVISKALETSKIAVNCFGQHVTIALMSYKGINQEDGIIVKKQFIERGGL—-
DIITAKKHQVEIPLENFNNKER-——VKSTA-——YSKLESNGLVRLNAFLESGDAIARNISSRTLED—-
DFVQDNQISFDIADRYTDMYKSRVERV-QVDLTDKVXVRVLTMKE-
RRPILGDKFTSRTSQKGTVAYIADENELPYDENGIKPDVIINSTSIFSRKTVSMLIEVILTAAYASKPYN
NDGKN-RPICFPSSNETTIDTYLNFAKQCHTHTYPD——ASDEVINDKIFCDKTLYDPETDTP——————
YTAKVFMGPIYYLRLRHLTQ-
DKATVRCRGKKTKLIRQANEGRRRXGGIKFGEMERDCLIAHGAANTITEILKDSEEDYQDVYVCENCGDI
TANIQGNKI-——-
CIRCSKQNLSTILTKVDTXHVSKVFITQMNARGVKVKMEFEKREPLFYKKLPPVTLTPTFL———————
>ul_Mo1co09629061

MKNYRVHKMDQKLGFKFLEP-DPKKNVFYRPLHFQYES YANFILYRLREI-——-
LAVRRTL-—-LSFKNDTE———————- RIVLEIDKIKVTPPEYS—————————-
PITASIKGKGYDALVTFTINIYKEVMTKEGVTLTKISSYEGNDSQLIKIPLLIAYGNKNPLDPAKFV———
———SPNIIGGVFINKQSIEKVGINIVEKITT——-WPKFKVV-KPN--AFTFSFSSVSPVNVL—————
PTKYRHY-KITLDLAQLEHCTISSSKTFITVNVLLLVQFLANVGLDFIRNSLAYDM——-—
PPEAVYLVNALV-—————— ESTRRLAAAE———-DDFDVAEYVAELIEA--EHAKQ———
RSPAKLEDFRYD———-MLQNFL-PHMLHSG—-
NQLKGLYLLSLLRKFLFCTFFPSRYPDRDSMICHRILTYG———-KYFETLANDE-LENYINNIKTD————
LFNNHKNRGTCTVNIHVL-—-TTPGFNHAFS—-GLLSGKFK——-KTDGSY-RTHPHY———-—




SWMQONISIPRSV--—-
GYYPDQVKISKMFSVRKYHPSQYVYFCPSDVPERGPQVGLVSQLSVLSYVTN———-—
IRTDEYLALEQRIREYVYSY———————— PQVNISFFETGFPLTIENA————
LVAVLNPHLVDDFVADFKTRKRLNFFENMELGITLVK
DHMNEVRVNIGSGRLVRPFLVVHQGVLVMDT—-
VGAELDARMETMTFSDIQREYPHVLEL VDVEQFTFSNVCE
SAARFRALPEAERRLYDYVDFPAEFRDGYVAS——TLVGVNHNSGP———————-
RAILGCAQAKQAISCLSSDLRNKIDNGIHLLFP-
ERPIVLSKAVETSKIAVNCFGQHVLIALMSYKGINQEDGIILKREFVQRGGL—-
DIVTAKKHQVEIPLENFNNKER-—-VKSTA-——YSKLDSNGLVKLNAFLEPGDAVARNISSRTLED—-
EFVDDNQISFDIAERYTDMYPSRVERV-QVDLTDKVKVRVLTIKE-
RRPVLGDKFTSRTSQKGTVAYLADEAELPYDDDGLTPDITVNSTSIYSRKTISMLVEIMLTAAYAAKPYN
NQDQN-RPICFPSSNETSIETYLAFARKCYESVFPE-—-LRETELQARLFCEKTLYDPETDEP——————-
YAAAVFMGPIYYLRLRHLTQ-
DKATVRCRGKKTKLIRQANEGRKRGGGIKFGEMERDCLIAHGAANTITEILKDSEEDSQDVHVCEHCGDI
ATRKNNVLF————
CIRCTKLNLSPVLTRVDTTHVSKVFLTQMNARGVKVRLEFEKQEPLFYSPLKPVDLRPRVLG——————
>ul_Squvi549059722

———————— MDQRLGYKFLGP-DPKAGVFYRPLHFQYES YTNFILYRLKEI-——-
LSVRRTL--LSFKNDTE———————- RIILEIDDIRVTAPEYS——————————-
PITASIKGKSYDALVTFTVNIYREVMSKTGTTTTKISSYEGNDSHLIKIPLLIAYGNKNPLDPAKFV——-
———VPNVIGGVFINKQSIEKIGINLVEKITT-—-WPKFRVV-KPN--SFTFSFSSVSPANVL—————-—
PTKYRHY-KISLDIAQLSGCVISSAKTFITVNVVLLIQYLANLSFDFIRNSLTYDM——-
PAEAAYLVNAIV-—————— DSAPAAYAKQND—-NDADTYSYVHELIEA--EHAKQ-—--
RSTMTLDEFHYD----LMHNFL-PHMQDSP--
NQLKGLYLLSLLRKFIFCIFHTSRYPDRDSMACHRVLTYG———-SYFETLANDE-LENYISNIRTD———-
IMNNHKNRGTCAVNIHVL-—-TTPGFNHAFS—GLLSGKFK——-KTDGSY-RTHPHY———-

SWMONISIPRSV--—-
GYYPDQVKISKMFSVRKYHPSQYAYFCPSDVPERGPQVGLVSQLSVLTAITN-——-
IRVTDYVELNRRICEYVRSY————————- PRDDISYFETGFAVTVENA———-

LIASLNPAIVDEFVRDFRRRKRVGFFGNLEVGITLVR
DHMNEVRINIGGGRLIRPFLVVEDGELVMDV--
VNADLEASIDSMTFSDIQREFPHVMEM VDVEQFTFSNVCE
SARRFRTLPPEERRRYDLCDFPTEFRDGYVAS——SLVGINHNSGP———————-
RAILGCAQAKQAISCLSSDIRNKIDNGIHLVYP-
ERPIVISKALETSKIAVNCFGHHVMIALMSYRGINQEDGIIIKRQFVERGGL—-
DIITAKKHQVEIPLENFNNKER-——VKSTA-—-YSKLDSNGLVRLNAFLESGDAIARNISSRTLED—-
DFVVDNQISFDISERYTDMYKSRVERV-QVDLTDKVKVRVLTMKE-
RRPVLGDKFTSRTSQKGTVAYIADESEMPYTEDGTRPDVIINSTSIFSRKTLSMLVEVILTSAYAAKPYN
NQGEN-RPVCFPSSNETGLDVYLDFARKCHGHEHPE-—ASEEEIEDRVYCERTLFDPETDEP——————-
YEAKVFFGPLYYLRLRHLTQ-
DKATVRCRGKKTKLIRQANEGRKRGGGIKFGEMERDCITAHGAANTITEILKDSEEDAQDVYVCENCGDI
ATQTGSTRT———-
CLRCAKLNLSPVLTKIDTTHVSKVFLTQINARGVKVKMEFEHRNPVFYKAMDPVDLRPDPAMWNPESN

NCV0G0274, DNA-directed RNA polymerase subunit alpha




>ASFV_9628206
MEAGYAETAAVQFNIAGDNDHKRQGVMEVTISNLFEGTLPAEGGIYDARMGTTDHHYKCITCSHQRKQC-

MGHPGILQMHAPVL—-QPLFIAEIRRWLRVI-—CLNCG-———————— APTIVDLKRYEHL——————
TRPKRLIEAASS————— QTEGKQCY--VCKAVHPKIVKD-SEDYFTFWVDQ-——————
QGKIDKLYP-———-

QIIREIFSRVTYDTVVKLGRSKNSHPEKLVLKAIQIPPISIRPGIRLGIGSGPQSFHDINNVIQYLVRKN
LLIPKDLQIVRGQKIPLNIDRNLQTIQQLYYNFLLDSVSTTATQGG——
TGKRGIVMGARPAPSIMRRLPRKEGRIRKSLLGSQVWSISRSTICGNSDLHLDEVGYPISFARTLQVAET
VQHYNINRLMPYFLNGK---RQYPGCSRVYKQIT———-
QSVHDIEGLKQDFRLEVGDILYRDVVTGDVAFFNRQPSLERSSIGVHRIVVLENPKISTFQMNVSACAWY
NADFDGDQMNLWVPWSVMSRVEAELLCSVRNWFISTKSSGPVNGQVQDSTVGSFLLTRTNTPMGKNVMNK
LHAMGLFQTTQTDPPCFANYSPTDLLDGKSVVSMLLKQT—-
PINYQRAPTWYSEVYAPYMHYNKQDISTQIRNGELIEGVLDKKAVGAGSSGGIYHLISRRYGPQQALKMI
FATQQLALNYVRNAGFTVSTADMLLTPEAHQEVQEIINKLLLESEEINNRLL————-
HGDIMPPIGLTTHDFYEKLQLNALKFPDRILKPIMNSI—-
NPETNGLFQMVATGAKGSNPNMIHIMAGIGQIEINTQRIQPQFSFGRTLVYYPRFALEAQAYGFICNSYI
AGLTSPEFIFGE-
MNGRFDLINKALSTSSTGYANRKAIFGLQSCIVDYYRRVSIDTRLVQQLYGEDGLDARQLETVRFETIML
SDQELEDKFKYTGIQSPLFEEEFSRLKKDRDKYRQIFLNVENFNFSQLLTDVRQVPVNVASIVKNILLSS
TSGVLPFDEKSILQKYAMVKTFCKNLPYVFINNIQERLQTPIPVYLKRAAALMRMLIRIELATVKTL—-
NITCEQMSAILDLIRLQYTQSLINYGEAVGILAAQSVSEPLTQYMLDSHHRSVAGGTNKSGIVRPQEIFS
AKPVEAEQSSEMLLRLKNPEVETNKTYAQEIANSIELITFERLILQWHLLYETYSSTKKNVMYPDFASDV
EWMTDFLENHPLLQPPEDIANWCIRLELNKTTMILKSISLESIINSLRAKHPNTYIMHSVENTASGIPII
IRIYLRESAFRRSTNTRMATDEKIAVNVVDKLLNSTI-
RGIPGIKNANVVKLMRHRVDAQGKLVRLDNIYAIKTNGTNIFGAMLDDNIDPYTIVSSSIGDTMELYGIE
AARQKIISEIRTVMGDKGPNHRHLLMYADLMTRTGQVTSLEKAGLNAREPSNVLLRMALSSPVQVLTDAA

VDSAVNPIYGIAAPTLMGSVPRIGTMYSDIIMD EKYITENYKSVDSMI-DML
>u2_Melsa9631519
———MAKVNTEILFSMIPNSIIDSIPIIINSISNDAD—————- NNVKSTKLGGTKFNV-

CSTCRLTKDNGDLGHPGRTPLKKMAIIKPAFIKSVLDTLNALKICSNCKMFRDNEAL-YKILK--
KYNIDVQDNKIDPPTELKKEILTLIKLNKQSASKCNNINCQLPIATYKYNTIKAQFYIKVIK———————-—
———DKVISNEQIYKMLIGIPHIVYKCIKSPLSIGNFTPYEAFYTNNILIMVNPARPPNHY--DN--
KDSHIMTTKLNQLVGS
IIKEKEIEDIQKIYNDIDHVKPKSPYSRGTLFDTLNTEVAGN——————————
KKEGILRSYILARRSDNTGRGVAGPIIA-KIGYLGIPEIVASTLTESIYYNRFTEQKVRDLIYNSPD-
VKFI-——
VLYNYEALKPATILEVRPEAKINNLLKIKYGDRIEIPLQNYSMILFSRQPSLHKFNIQCAFCLIHKA——-
QTFSTPTAIANSMNLDYDGDELNIYKPKSPSS—
TEACFLMLSSAILKNNYNFSPAFGLIQDQLIATHMLYNIKEISLNDAIYILGEYSY——-FIRD-
INKKSYT—————- GVELLSLIFPH-——-NITYNNV
IQNGKLILPMIDSRYLVSQSYNALANLMSQLKNNVFGVHLIDILLYIARNVIKLYGFSVSLHDVIPKLNY
TEDMYKFVNNCCKIAHYKLLKYYNSNQLNNNNILLS———-
YDELENIRIDNSKIIINEVIKRIGNVFKDDYLNSIITMKNTRYKINDNELATIIGCTGQQGLDSNEIPKP
SVMGRIFDFNVPGNIDMESLGFIKSSTLKGLSFAEMCAHAKYNSIKKILKITCETSSAGSTGRKLVKFME
GIKIDHYNRAVLNNYVIW-—QNPNYYRMIGGDMSRIN-ILLPNNKMHN
YNEIMEIYNIIKIYLV-——-GESFTSITKETVFPINIQAEIQSYIIDNDNSQ-

ELSNDELINIINEYVEKVKVESFFYTQKMD————————— IFKYV————
LMTYLDRYTVESYNKKLTSLLVSYIFDKINIKLLCSM—-
SPGYAIGFEYAHTIQEKFTQQALSAFHT————- SKKSGAVAIQLGFTE

FKDTVELSKKNKPDIVIANSLHYKKLEIIKMQLEF————————-



VCLKYFDPVITILKEINKDNPYLD————————-— INVRINKNYIN-NKISIYQYINMY—-———-
NNFLNNCNIISSY--WITQ--
NFNDPYIDVIIGVKFKEPTEINSLYFIESLPGAVGKGNFNNKNLKI————-
VPIKMYDFDLNEQDGYSLQFYINSITELSRFDTRDVY——IRMNQWFAYELFGIQYAEYVIRNRL———
VESTNE—-
RSMEICYNLLAKLMCETADMVSIKKLRDGKNSTIIKHAIHGNQDAIVNAAYNNILDPAKDSYSSLFLNKQP
ELGASYYKPYLNLNRY-——-DSIKIELKEEEEVNIKSPIIEDF

>u2_Anocu578887716

YSPQLRREIQLLIKTNKQGNLRCNNPNCGKTIGSYKYNYSKSQFFIRKTETDDRDKKKKSIDEPISNTQI
YNLLKGIPDITYNCLTANTSESILTPYEVFFKNNIPIMVLPARPPNYY—--DN—-
KESHVMTTKLGQLVGS
ITIKFNTEDIIQKIYNDIDHVKPKSPYKKGNLLVTLNIQVSGN-——————————
KKESTIPRSNILARRSDNTGRCVAGPSME-
KIGYINIPSLMAKTLTTSIYYNRFTENKIKNLILNNTEKVKYI--
LLYNYNQLKPTTLLKIKPDTKINNLMKMKYGDRIEVELSDYDIILFSRQPSLHKFNIQAALCKIWNN-———
NTVGIPTPIANSMNLDFDGDEVNEYKTQSPGN—-
TEALFTMLSVNLVKNNYNLSPIFGLIQDQIIGLHLLYKKEEYDINEVIYILGEYSY——-FIRD-
INKLKYS—————- GSELLSLIFPD-—--NISYEGV
FDNGELIINNISSRFVVSQSYYSLSNLMSHYKNNVFAVQIIDTLLYIVRNFISLYGYSISLLDIIPDIKF
INYIYNYIEDCCKVIQYVMGKYYNSIS-NNHDILLT———-
YDELENIRINNCTNIINNVQKKIIELFKDNPLNAIVAAKNSEYKITLDELVTVLGCTGQQGIDSNDIPKP
GIMGRVFNSILPSSLDIESLGFIKSSTLKGLTFKELGFHTKYNSIKKILRITCETSSAGSTGRKLVKFME
GVKIDHYGRAVLHNTVVW--QNANYLKMLGSDIVRVN-ILEPDDNMEN
YNIIKKLYDDNKKYLL-——-SDNFTRINKEFLFPINIKLEIQSY--KSKIIN-
DLSAKDLSNKIEKFINYIHLNIYFYLIDLT————————- WFKYI—————
LYTYLDKFTIKRFKNIYSAELIDYILDKIKLKLYNSL-
SPGYTIGLEYAHNIQEKFTQQSLSSFHT————- TKKSGTAATQLGFND
FKDTVELSRKNKPDIVTAYSTNRNKLEIIKINVEY-————————
LSIKFFNPDISITIEENTKNSGLV—————————- ISIKINKFYVN-KKLTLMQYYQMF————-
LDFLDNCITINSY--WSKM--
KLYKDIIDIIIGITIVAPYNINKIYFMQGISSAVYKGKMANTNIDI—————
ENIKMYDDNMVQVDGYRLRFYIENVYDLSNFDTRDVY—-LELGPWFAYDAFGIQFAEYSICNRL——-—
INSTKE—-
KSMEICYKILSKLMCLSTDMYNIKRLRDGKNSILKNATIHGVSDSIQNSAFNNIIDTGTDIYSQIFENSLL
NIGHGYYESYLNLNKY—-——-DSISLIKKEILEKNIESEIIENF

>u2_Mytse506497962

FSINLKREILNLLKNNKQGGIKCSNINCONITGTYKYNTKKAYFYVKKQK——————————
DEITISNKSIYTMLNGIPDIIYKCVTPSYSDSQLQPSKAFYVNNILIPVLPSRPPNYF——DN--
KESHVMTTKLGQLVGT
SQKSKDESEVQKIYNDIDNVKPNSPYKTSNMLVTLNIQVGGN——————————-
KKGSTIVRSNIMARRSDNTARCVAGPTMD—-
KIGYIYIPKSVAQTLTSSIYYNRFTENITIRDLLINDNSKIKYI--
LLYRFDQLKPTTLLKIKPQSRINNLLKMRYGDRIEVELDDNDIILFSRQPSLHKFNIQAGICKIWEN———
NTIATPTPIANSMNLDYDGDEMNIYKPKSSMA—-




TEPIFTMLSVNMVKNNYNFSPVFGLIQDQIISVHMIYNIKEFSLQEVIYILGEYSY——-YIRD-
INKKTYS—————- GKELLSLLFPD---NLTYENM
FKNGEITLQNISSKQVVAQSYDSFSNILSHLKNNIYAVYFIDVILYVARNFINLYSFSVSLKDILPNIYF
VDEIQEYVNNCCKVIQYMASKYY—--TK-KDHIMKLT————
YDEMENIRIQNGNNIINNVKNKINDLFKNEKLNAIMLMKNSGYKITLDELVTVLGCTGQQGIDSDDIPKP
GIMGRVFDSTLPSSLDIESLGFVKSSTLKGLSFKELAFHMKFNASKKILKITCETSSAGSIGRKLVKFME
GVKVDHLGRSVLNNDIIW--YNTNHIKMVGGDISKIE-ILKPSLEMVN
YSTINKLYNDNKKYLL———-NNFGTEINKEFIFPVNIKLELQSF—-YSKINT-
PISETEALKIIDEFIEYVYVNIYFYNIDMT————————- WFKYT————
LYTYMDRSTIEKYNKIYSKEIINYVINKIKLKLLNSL-
NPGYPIGLEYANNIQEKFTQQSLSSFHT————- TKKSGTASTQLGFSD
FKDTVELSKKNKRDIVTAYSIHKYKLEDIKKQIEY———————— LSLKNLNPTINILEES—

EDVIIYNDNLEEQNGYTLKFYIDSVSDFINFDTKDIH--MELGPWFTYNAFGIQFAEYSIRRRL———
VSSTKE——
KSMEICYIILSKLMCLSSEMYNIKRIREGKQNVIKTAIHGSSDAITTAAYNNVIDPNNDIYSQILSNEII
KLGHGYYDCYLNLNRY———-DSINVNSVTEQDINIKSKIIENF

>u2_Amsmo9964535

YNINLKKEILSLLKNNRQGGVKCNNENCQNITGTYKYNQKKSYFYVKKQK——————————-
DEIILNKTVYTMLLGIPDIIYKCVTVPYADSQLQPYKAFYANNIIIPVLPSRPPNYF--DN--
KESHVMTTKLGQLVGT
SQKSRDESEVQKIYNDIDNVKPNSPYKTSNMLVTLNIQVGGN——————————-—
KKGSIVRSNIMARRADNTARCVAGPTMD—-
KIGYIYIPKIVAKTLTSSIYYNRFTENMIKDMLVNDNNKIKYI-—
LLYRYDQLKPTTLLKIKPQSRLNNLLKMKYGDRIEVELEDNDVILFSRQPSLHKFNIQAGICKIWDN——-
NTIATPTPIANSMNLDYDGDEMNVYKLKSSVS—-
VESLFTMLSVNMIKNNYNFSPIFGLIQDQIISVHMIYNIKEFSLQDVIYILGEYSY-—-YIRD-
INKKTYS—————- GKELLSLLFPD---NLTYEGM
FDNGKITLSNISSKQVVAQSYESFSNILSQLKNNIYAVYFIDVILYVARNFINLYSFSVSLKDIIPDIYF
IDDVQEYINNCCKVIQYVALQYY——IK-KDHIIKLT———-
YDEMENIRIQNGNNIISNVKNKINNLFKDEKLNTIMMMKNSGYKITLDELVTVLGCTGQQGIDSDDIPKP
GIMGRVFDSTLPGSLDIESLGYVKSSTIKGLKFEELAFHTKYNSIKKILKITCETSSAGSIGRKLVKFME
GVKVDHLGRSVLNNDIIW--YNTNHIKMTGGDISKVE-ILTPSLEMVN
YTLIKEIYNENKKYLL———-TNFNTEINKEFIFPINIKLEIQSF——YNKKST-
PISDIDALKLIDEFIEYVYINIYFYNITID———————- WFKYI—————-
LYTYLDRNTVEKYNKKYSKELLNYIINKIKLKLLNSL-
NPGYPIGLEYANNIQEKFTQQSLSSFHT————- TKKSGTASTQLGFSD
FKDTVELSKKNKRDIVIAFTTHRYKLEDIKKQMEY———————— LCLKNFNPKINIIEET—-

EDVKMYNNNLEEQNGYRLKFYIDSVTDFINFDTRDVY—-LELGPWFTYNSFGIQFAEYSIRRRL——-
VSSTKE--
KSMEICYIILSKLMCLSSEMYNIKRIREGKQNVIKSAIHGSSDAITTAAYNNIIDPNNDIYSQILSSQIM
KLGHGYYDCYLNLNRY———-DSININSVTEQDINITSEITIENF

>SGPV165

————MRPITSIEFGLYTNDEIERSEISIKNSKSAND————-— HETVKDKRLGTVDNNL-CKTCRCISTLC-



LGHWGKVGIKNVYI-RPSHVNQIIQISNYL--CLHCGVFKLKSAYETSTKI--
ALKHHDDKNNKIKIKELAKSILD—————- KKSGICWNESCQQKYVKISFNKKKKICFTWKSK————-—
ENKLTVEQEYPLQKLFEMFKSIPALYY————-
PMIGVKVSPENLFYEKNIPIPPMLIRPPNSFWLDDVKKETHELTILMTTLINQ
IKSNSDSMIIQKALIEYDNSNILSAVKQNN--NSLVSILVG
KNNMLRWHILSGRKDQTCRTVVGPDSQLLLWEIGVPDMVLSKLSSKIFVNPFSIEKIVNLFRAGQ——
VKIY-—-FNKQTNRL————-
MTLKKDKKLKGQVTFKPGDWVEIDLQEGDHMIFGRQPSLHRHNVISSCIKRVEG———
CGLKIPQVICNSQNADFDGDEIWGCLEQHPKATIEQSILMFPVTIILHDLLGIPLYGNIQDEIISAHLLG
TETELTLTEVNYLFKQCPHLRQLALP-KGQKYFT——————

GKNVLSIVFNQNKKNLTLPGI
LKDGQIIIDNIGSDLIVGQKTKSLSKLITIETSSRLEGCKFINDIGRLLRQYLRFRQYGVIFTDLLPDYAY
VRTLNNNNLDKLFKIKSNFARYIRDCE-
DGKITRLDEQTENKYIDTVLMSLVKSNICSITKFIETQLEINPRNSLYVMSKAGYKMNPTEMMYIFGTFG
QQKIGGKKM-STGVNSRILPYHLPGSLDPECRGFVLNPLLVGLTGIEYYFTM-
ATARSQIVDIVCETSRTGSLARKILKKMEDVVVNELGYVICNKNILK-—FACNDIKMSKQDTTKIP-

IITPKPSQKW YSEIKHIWNTLAPYLT————
TDNKRNKITQCSFMLNLDMFLQTN--KSRVGK-
PVESNTLFKQVNEWVDMITQKYFFNLSDTT————————- MIRYT—————- MLTYLDPSRY————-
PIDSVVLNDLFENIENRFIYSL-SSGYPVGVIFAQTLSEKFTQQALSNFHT————-
TAKSGGVAATLGFDK

FLKLVSLTKNTKAEVITFTSKTKAPLEILQNNFQF———————— VCLDQLCPVIKTRVE-—-
NTKMY-————————— IEMTFDRKHLKSENIQIPQLEIMI————— ETFFNKIQITGQWSYWTEI——-

LDKRKFITIRIITELEEPVSVNQYILPMMLPGGIYKGKICDVKFPIDKIQQWEYSEEHDEHKQVDAYKLIM
ILDSTAMLTKFDLSGID—-VNPGIWTSYFGFGIESVRNKLINEM——-
LETYGNGFDYLYQCCNLLADVMCHYYYPETANNFKMTKISIMKKMASGDYKSVAQAAVSGAVDVVQDNST
CHFLCQPIKVGTGFFDYYTDINDFLPL---VAKKSTIEDIKETTLDL-IGF

>ul_Nilcrl115531763

———-MKPISGVRYSLYSQNEINSTNILIQYIKNEGD————- YGTTKDNRLGAMDGYI-CKTCNSTELEC-
FGHWGKVRIYDNVIIKPEYINEVVRLLKYI--CLRCGFLRSRDPYSLDNLE--SLPGY——————-

PLLGLHQNPANLFYKEYFPVPPLIIRPAISFWVDSIPKETNEITYMLNTIVKY
CIQNAEEYTIQKAVIEYDNNKIL-VTNTSN-—INLSYITSG
KNNMIRSYIVARRKDQTARSVLGPDSSLSVAEVGIPDYVRQTLTEKIFVNAFTIDRVRELFKANK——
IKFY——FNKSLRQL————-
TSLKKNKFIKNKIHLLPGDWVEIDLQEFSNIIFGRQPSLHRYNVISSSIRATAE———
NTIKISPGIANSQNADFDGDEEWMIVEQNPKSVIEQSVLMFPTTLLKHDVSGLPVYGSIQDEILAAYILF
QMKDVSAAAVLNLLGRYGH--EFPAD——-RARYS—————- GREIFRFLIGY-——-

DITYPGI
LERGSISTENIDSNFIVAMKHLSLSGLVSDYASNLEGVRFIDKMSYVLKRFLTIYGFSVTFRNLCADLDF
VDELYRANVTKLNAIKRAYAEYLDDVA-
AGTVIPLSEFAEAEALDGMLINLTNHNVKAIDDYMKRVLRSDPDNNLLRMSCVGYKMNPTELMYILGTYG
QQKVDGKHI-ETRVLGRVLPYYLPDSRDPEGLGYILNSLIKGLTGPQYYFTM-
LIARSQSIDIVCETSRTGTLARKIIKKLEDVMVDGYGQIVYYDYLVK--YAANYTKTAGSVCKPVE-

LLVPSESMTW YLEILDLWNKLKHGFI———-
YNQGQKLARYLIFPFNFKVFVKPA--TEKET—-
PLPGDRLYGMIEEFVEDIRLNDFFLLTDVD————————- YIKYA———— MLTHLNPSRV—————

RITQETFDLVIARFREKLRYSL-GGGFPIGITYAQVLSEKFTQQALSSFHT————
TEKSGGIKKKLGFNE FNNLTSLSK-




NRTEIITLISEDYRKLEAVKINFEF———————— VCLGDLFPEISIRHDR--DDDLYR————————-
VSIVLNRLYVKRESLTVPVVESLV————-— ERFVSFSVLVKEWSMETRV-—-
LDQYRVDIELALRFTQPVDFNRNKFMMMLPGAANKGKISKYKIPI————-
YEYSCLEDHNVARPKYRLTVELANLKELGIFDLLDVN--VIPGTWNTYEIFGIEAVKSYLCESL——-
LNTYGEGLDYLYPCCDLLSSIMCVNYEPESINKFKFGNISTLKKATFGDNKAFINSALQNRTERIQDNSS
CHFFSKVPRIGTGYFTYYFNLDKLVRFRKAVERQLEEEQEVKLKSLARREF

>ul_0rfvi41057119

————MSVVARVSYSLYSQSEISATDVVISQLKNDED————- LGTVKDPRLGASDGSI-CRTCGLTEMEC-
FGHWGKVRIYESYIVRPEYIPEVVRLLNHL--CVRCGLLRSRDPY-TADVA-—-ALSVH——————-
EMRKMKDRMMS ——————-— KKKACWNSKCLQPYQKIVFS-KKKICFVNKVD——————————
EIPVPNALIYQKLTSIHRKFW————-
PLLEVFQDPANLFYKEYMPVPPLLIRPAISFWIDNIPKETNELTYLLGMIVKY
CSMNAEEQVIQRAVIEYDNIKII-SSNSSS——-INLSYIIAG
KSNMLRSFVVARRKDQTARSVIGPDSALSVCEVGIPDYIRNTLTQKVFVNYLTSKRVRALFEDRA——
VKFY--FNKRLRQL————-
TRIKEGKFIKDKIHLLPGDWVEIPMSEGTNVIFGRQPSLHRHNVISSTARASPG———
YTIKIPPGIANSQNADFDGDEEWAVLEQNPKSVIEQSVLMYPVTIFKHDAHGAPVYGSIQDEIVAAYSLF
RHQNLSLDEVLNLLGRYGR--DFVPE-PGQKTFS—————- GADVFRFMIGA-—-

DINFKGV
LENGRVVAPNVDSDLVVAMRATSLAGLIADYATNVEGVRFVDMASYVYKRYLAIYGFGVTFRDLRPDPSL
VRRLHALNTEKIEQIKDAYSRYLQDVA-
DGKLVPMAPADEADALDSLLSNLTNLNVREINEYMRETLERDPDNNLLKMARAGYKVNPTELMYLLGTYG
QQRVNGAVA-ETKIYGRVLPYAFPDSADPEARGYIINSLMNGLSGSQFYFAM—
LVARSQSTDIVCETSRTGTLARKVIKKMEDTVVDGYGQIVSGSVLLK--YAANYAKIPGSTTKPVE-
LLFPHESMTW FLEISALWSKIRHGFV———-
RMHRQRLATKILAPFNFLVFVKPA-—-PSEAE—-
ALSARDLYHMIQRVMNDVREKYFFSLANVD————————-— FMEYV————— FLTHLNPSRV————-
RITRATAELIFRKLYQKLNALL-GGGTPVGIMSAQVLCEKFTQQALSSFHT————-
TEKSGAAKVKLGFNE FSNLISMSR-
NHTEIVALTASSADKLMPLKVNFEF————————- VCLGELVPEIETRPSG--RPSVHR————————-—
VDITVHRLRIKRAHLTEVLVDTII-———- ERFVSFNVLVKEWGSDMTV———-
EGDRVTYTLLLRFVEPEQLNFHKFMLVLPGAANKGKVSRFKIPI————-
TETTVYDDFDAARKAYRMNIELMSLKELGIFDLEDVN—-VVPGMWNTFDIFGIEAARGHLCESM——-
LDTYGTGFDYLFPSCDLLASLLCSGYEPESVNKFKFWNASALKKATFGDGRALLNAALHNRTDAVADNSS
CHFFSKTPCVGTGYYKYFVNVEMFMRMERETIQARVAARKMEEIEEAAEEEF

>ul_Canvi40556120

————MSVISKVSYSLYSQNEINATDININHVKADDE————- AGTVKDSRLGATDGVL-CKTCNRTELEC-
FGHWGKVRIYENIIIRPEYINEVLRIQNHI--CLTCGLLRSREPYTIKDIS——ALSSA——————-
EIRKLKDKISS——————- KKKSCWNSRCMQPYQKINFS—KKKVCLVNKTD——————————

PILDIHQDPCNLFYKGYFPIPPLLIRPVTSFWTDNVHKDTNELTYLLGVIVKH
CNANADEPTIEKAIIEYDNIKLI-STNSTT—-NNLSYITSG
KTNMLRSFVVARRKDQTARSVLGPDSSLDISEVGIPDYMRNTLTERIFINAFTIDKVKDLFQKGE—-
VKYY--FNKRLHQL————-
TKIKQNRFIKNKIHLLPGDWVETNIQEYTNIIFGRQPSLHKYNVISSSVRKTAE———
DTIKIPPGIANSQNADFDGDEEWTIVEQNPKSVVEQSILMYPTTILKHDIHGMPVYGSIQDEILAAYNLF
KKDNLTRDEVLNILGKYGL——EFITDYEYKKVYT—————— GKDVFKFIINEP—-

NINYPGI
LSNGELIVDSIDSNFVVAMKHMSISGLITDYKSSIEGIRFINKASYVFKRYLKIYGFSITFRNLCPDFEF
TKKLRDANMEKINIIKSAYSQYLYDVA-




NGSIIPLSRADEMEAVDSILSGLTNFNIQEIEKYMKEVVAKDPENSLIKMSCAGYKVNPTELMYILGTYG
QQRIDGEPI-DTRILGRVLPYFLPDSKDPEGKGYILNSLIQGLTGSQYYYAM-
LIARSQSTDIVCETSRTGTLARKIIKKMEDMVVDGYGQVVYNNTLVK-—-YAANYTKIQGSVCKSVE-
LIYPDESLTW FLEISALWDKLKNGFI———-
YNQGQKISKYILAPFNFKVFIKSD——-EKK————
PMKPKDLYDKIQIVIKDIRENYFFDISNID————————— FIEYV———— FLTHLNPSRV————
KVSEDTLNTIFDKLYEKLNYSL—GGGLPIGIISAQVLSEKFTQQALSSFHT——————
TEKSGGIKRKLGFNE FNQLTNLSK-
NKSEIITLISDDITKLQTIKMNFEF———————— VYLGELNPEITIKE—-——-DKDYYR————————
IDIDINRLYIKRNQLTELIVEYML———— EKFVSYSVLVKNWGMETSI——-
VNEYVIRFSLFIVFTEPLGINKNKFMMVLPGAANKGKVSKYKIPI—————
SKYKTYIDHDRTKESYRLTVELMGLKELGTFDLINVN—-VIPGVWNTYEIFGIESVKSYLCEAL——
LNTYGEGLDYLYQPCDLLASLICLNYEPESINKFKFGPVSALKRATFGDNKALLNAALYKKTEPVNDNSS
CHFFSKVPKIGTGYYKYFMDIEKFLRFKKKISEKLTEKKIADIGESV-QDF

>ul_Mo1c09629011

————MAVIARVSYSLYTQNEINANDILINHVKNDDD————— VGTVKDSRLGAMDGVL-CRTCGRTELEC-
FGHWGKVRLYETHIVKPEYIHEVIRIFNHI--CSRCGLLRSREPYTVPELG—-TLSAH—————-
ALKKLKDKISS—————— KKKSCWNNKCMQPYQKIAFS-KKKVCFVNKID—————————
DVAIPNALLYQKITSIHRSFW————-
PLLEIFQDPANLFYKGYFPIPPLIIRPAISFWIDSIPKETNELTYLLGMIVKY
SNMNAEEQVLQKAVIEYDNIKIIVNNNTSS——INLSYITSG
KNNMIRSYMVARRKDQTARSVLGPDPELSITEVGIPDYVRNTLTEKVFVNAFTVPAVEELFRRNE—-
VKFY—-FNKRLGQL————-
TRIKPNKFVKNKIHLLPGDWVETRVREFTSIIFGRQPSLHKYNVISSSVRATSG——-
DTIKIPPGIANSQNADFDGDEEWMILEQNPKSVLEQSILMYPATLLKHDVHGMPVYGAIQDEILAAYALF
RQRDLSLAAVRNILGKYGA--GFAGA--PGARFS—————— GRDIFRFLVGQ——-

DIYYPGI
LEAGEIVAEDIDSSFVVAMKHRSLAGLIADYRSSLEGIAFIDRSSYVFKRYLRIYGFSVTFRNLCPDFRF
VNRLHALNVEKINLVKAAYRQYLADVA-
SGAVLPLSPGDEAEAVDAMLSGLTNMNVREIEAYMRRTLREDPDNSLLRMSCAGYKVNPTELMYILGTYG
QQRVDGEAV-EPRVLGRVLPYFPPDSRDPEGRGYILNSLMQGLTGSQYYFAM-
LIARSQSTDIVCETSRTGTLARKIIKKMEDMVVNGYGQVVYGSTLIK—-YAANYAKVLGSVCKPVE-
LIYPHEGLEW FLEISAIWERIKHGFI————
YSQRQKLARVILAPFNFQVFVRPA--APRD——-
AMPSKALYDLIQAVVEDVRENYFFGVSDID————————— FIEYV———— FLTHLNPARV————
RISRATATLIFAKLYEKLNYTL-GGGLPIGIISAQVLSEKFTQQALSSFHT————
TEKSGGVKRKLGFNE FNNLTNLSK-
NKTEIVTLISDDARRLQTVKINFEF———————— VCLGELMPRISVRRAE—-GAAHHT————————
IDILVNRLYVKRHALTELVVEHMI————- EKFVAFSVLVKDWGLETTV——-
EDAYNIRFTVLASFVEPQELNKNKFMLMLPGAANKGKISKYKIPI —————
SEYQAYDDFHSTRRMFRMTVELMSLKELGIFNLLGYN—-VIPGIWNTYEIFGIEAAKSFLCEAL——
LGTYGEGLDYLYQPCDLLASLLCMNYEPESINKFKFGAASALKRATFGDNKALINAALHKRTEPVADNSS
CHFFSKVPRIGTGYYRYFVNLELLLRMEKTLTEQVVEKKVEDIATHV-EDF

>ul_Squvi549059672

————MAVIARVSYSLYTQNEINATDVLINHVKNDDD————-— IGTVKDSRLGAIDGAL-CRTCGRTELEC-
FGHWGKVRLYETHVVKPEYIGEVIRIMNHI--CARCGLLRSREPYAVEDLG—-SMSLH—————-
ALRRLKDRVFS—————— KKKSCWNSKCMQPYQKIAFS-KKKVCFVNKSD—————————
EGCVPNALLYQKLTGIHRRFW————
PLLEIHQDPANLFFKGFFPVPPVIIRPAISFWIDSVPKETNELTYLLGMIVKY
CNMNAEEHVIQKAVIEYDDIRII-SNNTTS——INLSYITSG




KNNMIRSYVVARRKDQTARSVIGPDTSLTINEVGVPDYVRNTLTEKVFVNAFSAREVRELFARNE——
IKFY—-FNKRLGQL————-
TRIRPGKFIKNKIHMLPGDWVEVAVRERSSIIFGRQPSLHRYNVIASSIRATPG——-
ETIKIPPGIANSQNADFDGDEEWLVLEQNPKSVIEQSILMYPTTIFKHDVHGAPVYGAIQDEIVAAFTLF
HTTGLTADAVLNILGKYGR—-DFVPD——GRATYT—————— GRDIYRYLIGE——

RVNFPGV
LRDGEIISENVDSNYVVAMRHMSLAGLISDFTSNVEGVDFINRSSYVFKRFLQIYGFGVTFRDLRPNSEF
TDRLHALNIEKIELIKEAYRRYLDDVR-
DGKVLPMSAAEEADAVDTMLSNLTNLNVREIEEYMRQELRVRPNNNLLRMAKAGYKVNPTELMYILGTYG
QQRVDGDPA-ETRVLGRVLPYYLPDSRDPEGRGYIINSLTQGLTGSQYYFAM-
LVARSQSTDIVCETSRTGTLARKIIKKMEDVVVDGYGQIVYNNVLLK--YAANYTKIAGSVCKPVE-
LIFPDESMTW YLEISALWEKIRHGFV———-
YAQRQKLARKTLAPFNFLVFVEPS——PESE——-
ALSPKELYGIIKNVMDDVRDKYFFGIANVD————————— FMEYV———— FLTHLNPSRI————-
RLSRATVVRVFEKLYEKLNFTL-GGGTPIGVISAQVLSEKFTQQALSSFHT————
TEKSGAVKHKLGFNE FNNLANLSK-
NRAEIITLISEDPEKLRTVKVNFEF———————— VCLGELRPEIAVHD RGDHYE
VTIAVNRLYIKRAELTELVVEHMI-————— ERFVSFSVLVREWGMETSI-——-
LDEHTVQYSVLLRFVEPAALNMNQFMMVLPGAANKGKISKFKIPI ————-
AEFRGHDDFDRTRKLHKITVELTNLKELGVFDLENVN—-VIPGVWNTFDVFGIEAARGYLCEAL——
LSTYGEGFDYLYQPCDLLSTLLCSSYEPESVNKFKFWSVSALKRATFGDNKALLNAALHNRTEPVNDNSS
CHFFSKVPRVGTGYYRYFVNLDLLLRMERKLAAQMAERKVEELVTHA-EDF

>ul_Vacvi66275895

————MAVISKVTYSLYDQKEINATDIIISHVKNDDD————- IGTVKDGRLGAMDGAL-CKTCGKTELEC-
FGHWGKVSIYKTHIVKPEFISEIIRLLNHI-—CIHCGLLRSREPY-SDDINLKELSGH——————
ALRRLKDKILS——————- KKKSCWNSECMQPYQKITFS-KKKVCFVNKLD———————————
DINVPNSLIYQKLISIHEKFW—————
PLLEIHQYPANLFYTDYFPIPPLIIRPAISFWIDSIPKETNELTYLLGMIVKN
CNLNADEQVIQKAVIEYDDIKII-SNNTSS——INLSYITSG
KNNMIRSYIVARRKDQTARSVIGPSTSITVNEVGMPAYIRNTLTEKIFVNAFTVDKVKQLLASNQ—-
VKFY——FNKRLNQL———-
TRIRQGKFIKNKIHLLPGDWVEVAVQEYTSIIFGRQPSLHRYNVIASSIRATEG——-
DTIKISPGIANSQNADFDGDEEWMILEQNPKAVIEQSILMYPTTLLKHDIHGAPVYGSIQDEIVAAYSLF
RIQDLCLDEVLNILGKYGR——EFDPK--GKCKFS—————- GKDIYTYLIGE——

KINYPGL
LKDGEIIANDVDSNFVVAMRHLSLAGLLSDHKSNVEGINFIIKSSYVFKRYLSIYGFGVTFKDLRPNSTF
TNKLEAINVEKIELIKEAYAKYLNDVR-
DGKIVPLSKALEADYVESMLSNLTNLNIREIEEHMRQTLIDDPDNNLLKMAKAGYKVNPTELMYILGTYG
QQRIDGEPA-ETRVLGRVLPYYLPDSKDPEGRGYILNSLTKGLTGSQYYFSM—-
LVARSQSTDIVCETSRTGTLARKIIKKMEDMVVDGYGQVVIGNTLIK-—YAANYTKILGSVCKPVD-
LIYPDESMTW YLEISALWNKIKQGFV———-
YSQKQKLAKKTLAPFNFLVFVKPT——TEDN——-
AIKVKDLYDMIHNVIDDVREKYFFTVSNID————————— FMEYI-————— FLTHLNPSRI————-
RITKETAITIFEKFYEKLNYTL-GGGTPIGIISAQVLSEKFTQQALSSFHT————
TEKSGAVKQKLGFNE FNNLTNLSK-
NKTEIITLVSDDISKLQSVKINFEF——————— VCLGELNPDITLRK————ETDRYV—————————
VDIIVNRLYIKRAEITELVVEYMI————— ERFISFSVIVKEWGMETFI——-
EDEDNIRFTVYLNFVEPEELNLSKFMMVLPGAANKGKISKFKIPI ————-
SDYTGYDDFNQTKKLNKMTVELMNLKELGSFDLENVN—-VYPGVWNTYDIFGIEAAREYLCEAM——-
LNTYGEGFDYLYQPCDLLASLLCASYEPESVNKFKFGAASTLKRATFGDNKALLNAALHKKSEPINDNSS




CHFFSKVPNIGTGYYKYFIDLGLLMRMERKLSDKISSQKIKEMEET—-EDF

>ul_Yabdil2085054

————MAVISKVTYSLYNQEEINATDVLINHVKNDDD————- IGTVKDGRLGAMDGAL-CKTCEKTELQC-
FGHWGKVRLYETHIVKPEYIGEVVRILNHI-—CIRCGFLRSREPY-MEDVT——KLSVH——————
SLKRLKDRILS——————- KKKSCWNSKCMQPYQKITFS—-KKKVCFINKSD———————————
EITVPNALIYQKITSIYKRFW—————
PLLEIYQNPENLFYKNFFPVPPLIIRPAISFWIDSIPKETNELTYLLGMIVKY
CNMNAEEQVIQKAVIEYDDIKII-SNNTTS——INLSYITSG
KNNMIRSYIVARRKDQTARSVIGPDTSLTINEVGVPEYIRNTLTEKIFVNPFTSKYVKKLFANNE——
IKFY——FNKRLNQL————-
TRIKPGKFIKNKIHMLPGDWVEVSLRENSSIIFGRQPSLHRYNVIASTVKYTEG—-
DTIKIPPGIANSQNADFDGDEEWMILEQNPKAITIEQSILMYPTTLLKHDIHGAPVYGSIQDEIVAAYSLF
KIENLTLNEVMNILGKYGL-——NFNAN—-GKKLFS————— GKDIYSYLIND———

NVNYPNV
LNNGNIIASDVSSDFVVAMRHLSLAGLISDYKSNVEGVNFIIKSSYVFKRFLEIYGFGVTFRDLRPNSDF
TNKLEAINAEKIELIKDAYTKYLNDIE-
KNKILPLSKSTEMDAVETMLSNLTNLNIKEIEEYMQKTLQENPHNNLLKMAKSGYKVNPTELMYILGTYG
QQRIDGEPA-ETKVLGRVLPYYFPNSKDPEGRGYILNSLTQGLTGSQYYFSM-
LVARSQSTDIVCETSRTGTLARKIIKKMEDMVVDGYGQVVYGNILLK-——YSANYTKILASICKPVE-
LIFPHESMTW FLEISALWEKIKKGFI————
YSQRQKIIKKTLAPFNFLVFIEES——DKNN——-—
SIGAKKLYDMIQNVLEDVKEKYFFTITNID———————— FIEYV———— FLTHLNPTRV————-
KISTNTAINIFKKFYEKLNYSL-GGGTPIGIISAQVLSEKFTQQALSSFHT————-
TEKSGAVKHKLGFNE FNNLTNLSK-
NKTEIITLISDDIAKLQNVKINFEF————————— VCLGELNPIINLGK———-DKDVFI————————-
IDIIVNRVYIKRAELTELVVEYMI————- ERFISFSVLVKEWGLETNI——-
HDEYNIKYTIYSKFVEPEELNLNKFMMVLLGAVNKGKISKFKIPI—————
YDYVCYEDFNKTKKMYKMTVELMNLKELGTFDLEDVN——VYTGIWNTYDIFGIESARGYLCEAL——
LNTYGEGFDYLYQPCDLLSSLICMSYEPESVNKFKFGSATALKKATFGDNKALLNAALHKKSEHVNDNSS
CHFFSKVPKIGTGYYRYFVNLELLTRLEKKLSVKIAKQKVEMLTELV-EDF

>ul_Myxvi9633704

————MAVISKVTYSLYNQEEINATDVFINHVKNDDD————- VGTVKDGRLGAMDGAL-CKTCEKTELQC-
FGHWGKVRLYETHIVKPEYISEVIRIMNHL-—CIRCGFLRSREPY-LEDVT——KMSSH———————
ALKKLKDKILS——————- KKKSCWNSKCMQPYQKITFS—-KKKVCFVNKSD———————————
EVIVPNALIYQKITSIYRRFW—————
PLLEIHQKPENLFYKNFFPVPPLIIRPAISFWIDSIPKETNELTYLLGMIVKY
CNMNADEQVIQKAVIEYDDIKII-SNNTTS——INLSYITSG
KNNMIRSYIVARRKDQTARSVIGPDTFITINEVGVPAYIRNTLTEKIFVNPFTLKTVQKLFTDNH——
IKFY——FNKRLNQL————-
TRIKQGKFIKNKIHMLSGDWVEVALKENTSIIFGRQPSLHRYNVIASTVKYTEG——-
DTIKIPPGIANSQNADFDGDEEWMILEQNPKAVIEQSILMYPTTLLKHDIHGAPVYGSIQDEIVAAYSLF
RMEDLTLDEVMNLLGKYGI--EFDAR——GKTKFS—————— GKDIYTFLIGE——

KVNYPGI
LKDGTVIAPNVSSDFVVAMRHMSLAGLIADYTSNVEGVNFIIKSSYVFKRYLEIYGFGVTFKELRPSSDF
TNKLEAVNTEKIELIKAAYERYLCDVR-
EGKILPLSKSMEADAIESSLSNLTNLNIKEIEEYMKKTLQDNPDNNLLKMAKAGYKVNPTELMYILGTYG
QQRIDGEPA-ETKVMGRVLPYYLPDSKDPEGRGYILNSLTQGLTGSQYYFSM-
LVARSQSTDIVCETSRTGTLARKIIKKMEDMVVDGYGQVTYGNVLIK-—YAANYTKISASVCKPIE-
LLYPHESMVW YLEISALWDRLKHGFI————
YSQKQKITKKILSPFNFLVFIEET——DEDN——




AIGDKDLFNMIQEVIEHVRENYFFNVSNID————————- FIEYV——— FLTHLNPSRI————-
KISKLTATNIFKKFYDKLNYSL-GGGTPIGIISAQVLSEKFTQQALSSFHT————-

TEKSGAIKHKLGFNE FNNLTNLSK-
NKTEIITLISEDIEKLQSVKINFEF————————- VCLGELNPCITLTRN-—EDGIHT———————-
IDIVIHRLYIKRAELTELVVEYII-———- ERFVAFNVLVKEWGMETTI-—-

LDEHRIQFTIRARFVEPEELSLNKFMMVLPGAANKGKISKFKIPI————-
NEYDYYEDFNKTKKMYKMTVELMNLKELGTFDLEGVN——IYPGIWNTYDIFGIEAAKGYLCEAL——
LNTYGEGFDYLYQPCDLLSSLLCISYEPESVNKFKFGSVSALKKATFGDNKALLNAALHKKSEFVNDNSS
CHFFSKVPRIGTGYYKYFMNLELLMRLEKKLTSKISKQKVEELSELS-EEF

NCV0G1117, mRNA capping enzyme

>ASFV_9628208

MASLDNLVARYQRCFNDQSL

KNSTI—————-
ELEIRFQQINFLLFKTVYEA-LVAQEIPSTISHSI——————-
RCIKKVHHENHCREKILPSENLYFKKQPLMFFKFSEPAS LGCK

VSLAIE————————-
QPIRKFILDSSVLVRLKNRTTFRVSELWKIELTIVKQLMGSEVSAKLAAFKTLLFDTPEQQTTKNMMTLI
NPDDEYLYEIEIEYTGKPESLTAADVIKIKNTVLTLISPNHLMLTAYHQAIEFIASHILSSEILLARIKS
GKWGLKRLLPQVKS-MTKADYMKFYPPVGYYVTDKADGIRGIAVIQDTQIY——-VV——
ADQLYSLGTTGIEPLKPTILDGEFM-P——EKKEFYGFDVI-———————— M——
YEGNLLTQQGFETRIESLSKGIKVLQAFNIKAEMKPFISLTSADPNVLLKNFESIFKKKTRPYSIDGIIL
——VEPGNSYLNTNTFKWKPTWDNTLDFLVRKCPESLNVPEY———
APKKGFSLHLLFVGISGELFKKLALNWCPGYTKLF———PVTQRNQNYF———————
PVQFQPSDFPLAFLYYHPDTSSFSNIDGKVLEMRCLKREINYV--RWEIVKIREDRQQD-
LKTGGYFGNDFK TAELTWLNYM--DPFS FEEL
AKGPSGM-YFA-———————- GAKTGIYR—-
AQTALISFIKQEIIQKISHQSWVIDLGIGKGQDLGRYLDAGVRHLVGIDKDQTALAELV——
YRKFSHATTRQHKHATNIYVLHQDLAEPAKEISEKVHQIYGFPK——
EGASSIVSNLFIHYLMKNTQQVENLAVLCHKLLQPGGMVWFTTMLGEQVLELLHENRIELNEVWEARENE
VVKFAIKRLFKEDILQETGQEIGVLLPFSNGDFYNEYLVNTAFLIKIFKHHGFSLVQKQSFKDWIPEFQN
F SKSLYKILTEADK———————— TWTSLFGFICLRKN————

>u2_Melsa9631502

MEFNINSIIDKFWQFYST

HNPVD—-
NVHNEIELTYLFDNLLLLSNIA-S-YTETKKKLQLEYII-KYVDKSIKLRQRHEYDYPN-——-—
FEITNTYMIQKL——TNQWTIKKLINKIEENIGN-——EKFI-——IAHNTEEDNIKNNMIIPPKKLIM-
SNVTIHILSSIYFIINGNVRVEFKL-KGTLGAADNNKMM-LQTYLNN
VLTYKQFTSYYIEIEILN KL
SKDEFYRDITNAFRYIYSINNLNNFALS———————-
TKNISPSVKTFMLPFDSLYLMDKSKYFLTSKIDGEVVQFTVKNG——ICDIVL——
YNFIFKNKQTNIPNHIVMKGFGEYK-KIDNVKTIYPFVFTEIYSTDSKQK—-
YNTRYEMIKFYNDNIKN--KEFDI-—-TFKHKPIIPIEK-—-DIVNEAIAYYKSLD————-
EKITDGVIL--LD————- KESNIDYKLKIDNTVDVIAS————- LNTHK———-SPNKIHKDG-




IYMT———- FNLYMND-EKNITELL---KVEMKSND————————-— LITYDNDINMLKFKNIHNR-
YGKNIL-—-YAPLCCIV-EYSFL——KSKIVNIRLDKTTKFFKS-NYYGNSLKVILDSKT————————-
FHEKYVPLD——TVGIDYLYTM—-—FKINNEIYD——-KKNL——-—
TLNQNVEKYFKEPIENNQQQRPPLNIFTNLIKTEAISIAASKLCAEIPN-
RHVLSIDIGRGGDINKYYYIGISGMLGTDPDISALSEAQERYNSLQTRKRVNSTVYKFSSL——-—
NISILDHDYLNKVKSTYMTQQKIKYFGLIEWQMATIHYSYNVDTKNKILNILK-
NLSTDGTKVIITCLNGNKIKNLLINNQNIKYKI-——QDN--IYYNISKVNDDKIK————————
VLYDATMTTWLEEYLI-
YDTIIEDFNKYNFILDDMFEFKDIYNNDAMLVLKTNSLFPRKATSVFYKNILNQNT——
KDNQVLELMNLFKVYIFKYKSYKK

>u2_Anocu578887626

MEYEINVLIKEFIEFYNNVT

YIDDD—-

KLHNEVEITYLFPNLILLSNLY-Q-YDECKKTTYLEFSL-
SYTDNKKRIKFRQIVPYTTQDKFEIKNSYLANKLFNVNKLDIKSEISNKNILLNESNKEKII-—-
FRHSTEKKIIDSDITLPSKQELLKNQVRLTFVNSIRIMIDNLIKIEFKY-KANLGSASSNSLA-
LSTYLNN IDTARILTTYYLEIELLSN TKI
DNDILINVLNKSFGYIFSIRNLDNFSLS———————-
ISNEYVPIKTFMITYDKLHIIDKSAYVMTPKINGESVSFYVENG——ICNITI-——
YNFIYKNINCNINKNVIMSGEGELI-IIDNIKHIFPFYFNLI-—KDNKIS—-
YTDRYKQIEFYNTSIINFKSNMKI-——HFRNKNIFKFES——
NNTVNEVLKFYRSILINDMYKDINDGVIL—-—LDISN-—-NNVKKDYKFKLDNTVDIIAK————-
LETHK———-GIFRTQKDG-LYLT————- LSLYNYD-NKNFVKML——-
EINLKNEDLTTMIHDKKLISYDNVINMLLFKNVD——-FGPKIL-—-VSPIYCIV-EYSFM—-
SSTIIKLRIEKTNKFFRN-NYNGNNLNVILSSKQ-———————- FHEKYNMLSVIDNKLDYMIEL--
NKSNNLLTEETHRSKL-——-ILNKDVQNYFL————- EQTTRTSLNILTNYIKTEAISITVSKLCSIIPN-
RHVLSIDIGRGGDLRKYYYVGISGMLGTEPDISALETARSRYKEFQISSRAKSSVYKFNSI-—-—
NISILDDNYINRVKEIYLIPQRIKFFGVIEWQLATIHYSYNEDTKNNILYKLK-
NLAGDGTKIIITCLNGDLLSEKLQNNPHLNYKI-—-SDT—-IYYKISKIDDNRIS———————-
VLYNATMSTWLEEFLI-
KKTIINDFKNYNFVLDDIFTFDKIFNNDINKMLRVLAVFNRKSTKDFYSNIINDKNIYENKELQELLSFF
IVYIFRYSSSLT

>u2_Mytse506497896

MSIEINEIINKFVKFYDNIK

LDTNE—-
NIKNEVELTLINPDLMLLSNIYTE-NNESKKKTYLEYNL-KFSKKKSKLRQRHEYDYST———
YEIPNSHLTDRL-—TNNWETKTVIDEEKIDINKH-—EHVL———MRHNIE--YIDNNIELPLINDIF-
DRISVIFVSQVYIIIDSVLKIEFKI-KSYIGPLSSNKLS—LSTHFND
IDTSRKNISYYLEIEILPN IKL
ENNILQEKLEKAFSYIYKSTNISNLSLV———————
TIKEPSRIKTFTIQYNKLNTIDKDSYVMAIKIDGNVVNFTVKNS——ICSVII-——
YNVIYKNYKCNIDKNIEIKGMGEYI-
KVNNVKKIYPFYFTEIKYVNRKATNIIENRYDQIQFYNSIITSFKEPMQI-—-KFENKLTLKFNE——
NNVSTNVVNFYKSID-NSNMKDIYDGIIL——IDISN-—-NKDKKDYKFKIDNTVDIVCR————

LDTYR-——-GVYILHSGGKLHIS————- FSLFAYD-DKNFAELT---KYTVKSD—————————-
ITKYISDANLLVFNNNDK—-FGPSKL-——-LSPIYCIV-EYSFL-—HSKIIGLRIDKTNNFYRQ-
NYNGNSLDVIILSKQ————————- THEQFPS———-NYNIDYLLSL--NESSNIIDNNPHRSKL——-

LLNKKVDKYFL————— DNTVRTSINILTNYMKTNAISMSISRLVTVLPN-



RYVLSIDIGRGGDLTKYYYVGISGILGTDPDTIAIQESRERYKNLQLKSNAQSSVYKFHTL——
NISILNDNYENDVKQSFMNQQKINFFGVIEWQLAIHYSYNNNTKDSILLKLK-
NLSSNGTKVIITCLDGNELINRLNINEHIIYNI-——QPG——ITYKITKISEDRIS———————
VLYNATMTNWLEEYII-
TDGIIYDFAKYNFILHDMFTFEDIFNKNTYKTIDILSNFGRKSTNMFYKTIKNDSNIYNNEDINKLMSLF
KVYIFIYSSYN-

>u2_Amsmo9964449

MSIDVSDIINDCIKFYSNIN

FDSNP—-—
NVNNEIEFTYINPDLRILSNIYTD-NNESKKKTYLEYVL-KFANKKSKLRQKYKYDYPT———
FEIANSYFLDKL—-—TNNWERKTIISEDKININKN-—EYIL———LRHNTE--YQDNDIELPLLNDIL-
DKINVLFVSQLYITIINDLIKVEFKI-KSNIGPLSSNKLL-LSTHFND
IETYRKNITYYLEIEVLSK TKL
DNNVLYDNLVKSFEYIYKSKNISNISLV———————
TIKNKPKIKTHMIQYNKLNTIDKESYIMAIKIDGDVVEFNVMNG——ICNIII-——
YDMVYKNFSCNIDKNIQMIGMGEYI-
KVDNVKKIYPFYFSKLSYNNKKIINNILDRYKQIQYYNDNLLCHKPNMQI-—-KFENKLTLKFDE--
NNVTTNVLKFYKSIE-NSSFKNIYDGIVL—-LDITD——-NDSKKDYKFKIDNTVDVICK————-
LDTYR———=GTYILHNDNKLYIT————- FTLYQYD-NKNFTEIL-—-KYEEKNE—————————
ITEYNNYVNLLIFNNNNK-—FGPKKM——-LSPIWCIV-EYSFL-—ESKIIGLRIDKTNNFYRQ-
NYNGNNLDVILTSKH-———————- IHEEFPS———-NYNIDYLMSL—--NETINVIDNNPHRSKL——-
LLNKEVNKY FM————— NNTIRTSINILTNYLKTNGISMAISKLVTTLPN-
RYVLSIDIGRGGDLTKYYYVGITGMLGTDPDIFAIKEARDRYKKLQTISNAQASIYKFDSL——-
NMSTLNDNYENEIKNKFMTHHKIQYFGVIEWQLATIHYSYNNNTKDMILLKLK-
NLSNDGTKVIITCLDGDEITNRLNENPNLIYNI-——QPG——-ITYKISKISDDKIS———————-
VLYNATMTEWLEEYII-
TDKIIDDFAMYNFILSDVCKFDDIFKYNSDKSVEVLSNFLRKSTKKFYNDIKNDKNIYNNDDIKKIMSLF
KVYTFVYSSCK-

>SGPV173

MNNTGSEIVAEYGKMYEKIR

ESNMD—-
LEITELEFTQFDPSLLSLSKMFSNPNIKPLTDSYLEYILNKTSDEGNNIKIRIRIDFAVVGGLELNNKQL
LDYV-EHGCWESKETKDIWLSPD EFGR———ITSATE-———KQGTYINKVIQS—-
GKINMIFVNRARVKFSDFV-VDFKL-KRKLGNCRQGNI-—-SNLYKS
VNNAMYPPNPSLEIEHTGQ FKK
PWKDVKLEFTKVISWIIGHPIEEILTTT———————
TPLFKIIPTSVITPAYLMNSIDPTQHKLTPKINGVGVMFKIDKKHVLVQQMLGPKVISIWR-
YKHLLTVTEDIYGSGEFIFDSDHSKCIYPYMI
LGHDVSTYKWEVQDCANLPYDHVL——-IKSKQWTGPFND——-ITDMLTAIYEMTVSK—-———
HSYETDGLILSSSYRHG—————- KCDYKIKATSDIDIVGK————- V-
RFTYAGKSDPRQMATDGMILT————- VDYMSKN-ATNELVKINDNRIKLSPE——————————
FDYLNDIFCVKTTRVDPQLVKLSHA-—-VVPIGFIC-EYDV———RTKEIMIRLTKSSTHLWT-
KYLGNNWTTIQTIQHSVPILADLKLLSKWIKSP——EARDHTVLQD—-
VKINGTKSMNEMDDGLDPDRLNPKTT-YFK————-
ENRIRSPLGYISNFVKSLLISLYASKMFYSNSKKARVCSIDFGNGADLTKYFYAGIQELIATDPDSAAID
TAHDRYMKLNKNEKSNY--YRFNYL-——KTSIRNENFVSVIRTVTDQLN————
FDVIDWQFAAHFSWNHKHIQNIMHSLC-EITKPGGRVLITTMNGKGLESILDKDDSVTFKIHPIEPT—-
GYTTITKTSPTTFS———————-




VLTPLTTTTAMTEYIIDPDQMIKTFYDYGFVLLDQGRFDEVFNINVPFFKAGSLLETRPSTASFFAQQRG
VVHDIKNTQLDQLLKYYIYMVFQRGT——-
>ul_Canvi40556130

MDNYILEKPLGSHFEELVDTFFEAIR

NVSEVDKSKHHEVEMQIFKPSIITLSNLY——-NISTTTESYIEFSM-MPIDKK-
NTKYRNRIPLSKIHGLDIKNSQLVENL-DGFIWEEKTLISEKRV—————— SECTNIRIRHSVE———-
QKTLFVDYKRRN-—-GSIRLELVSVVRATLRNIV-VDFKI-KYFLGSGAQSA————

SSLLYA LNNPKNKPNLYLEFEISTS D-KNI
SKQLLLNELNTIGNALFLSKVDKIRLC—————————-
PRIKLVLKTYLLKKQEIINLNIENLYITSKTDGVFTYVLLQNKSIYCYFSH-—-LGYIKE-
YTANREIDEKVYLYAEMR-KENGI————- LYFTVIKVLNPR————MKNRLDELKFVNKNLQNI-
NDRLV-—-FVTKCYEGPFDS—-TSDLVFAIEEMLKSE——————— HEGVII--FYSCG——
EESSLDYKIKKDNTIDQCVN————- V-IYRYMS-SEPVVFSDNGPFIE————- YKRYS-D-
DKDFPKEFATGKLSLGND——————————- VKYLNNIYCIEFTNLPEH-TGVEKI-—-IVPIKFIA-
EFSF——-NDKMIQPRIDKTMRYLYTENYYGNQLSVIID--H LNDQ
KINIGDVFEE--DKLAEVAHKQL-KDSL——-RLNPEGN-YFI————-
ANKKRSALGVLSNYVKTLLISLYCSKAYLDDHSKRKVLAIDFGNGADLEKYFYGEIALMVATDPDEMATIE
TGKKRYNNLNSRDKSKY--YKFNYI-——QETIRSPTYVDSIREVLYFGK————
FSIVDWQFAIHYSFHPIHYSTIMKNLY-ELTESGCKVLISTMDGDYLDTLKDKKKFIIYKS—-P-ETE—-
NYLSVEKIDNDKIL-———————-
VYNPSSMTKPMAEYIVRKDTLVRVFKEYQFSLIDNCSFKTIIDRSINFVKGVSRLETRDSTKNFLELNRN
ALEDCEGTDVLELLDHYMIYVFSKN———-—

>ul_Nilcrl115531773
-MENK-
LGEPLSAMLDELVDYFESAFR

ENRFD-
AARHNEVELILLNPPLSAVSVLH-—-TIATVEESYVQYVL————-
KAKDAKIRNRLSVKDVHGLDVKNYQLVERL-DDANWERKAPVWEKSF PGAT
IKHSTE-———ESHPFTDYRNYS—-GNIKLEFVNLVRARAKHLI-VDAKF-KYFIGNGSQNY—-——-

NSLLYA LNDPAAKPGVTLEFEIDVSREHLEREGF
SFAELRASLYTVCQALFLAPADSVFLVQ———————
GGGPRPPVPTNMLKKYQLQTLETADLYVTEKTDGVLTYVLLRDKDIFCHFAH——-LGYFIR-
YRGRRKFAEPVSLMGEMT-RAGSGEKV—-VHFIKL--QTP——A—-—
LPDRLEERAFVEERLSDLGGGITI-———AVKRYHGPYAT——NGDLIAACATLLREY———————-
REGVIL--FYRHA————- APCDWKLKKVNTVDQAVN————— V-VYRYMS-NEPIILGDRDTFVE————-
FKRYS-N-AHGTPKEFGFGKLVLSDG——————————— VNYLGNIYCLEFLQSEHD-TGLERV——-
LVPVKFVG-EFSTAEGDDSLVRPRLEKTMLYLYSRNYYGNQEAVILE--H LEDQ
RVRLGELLTGAPDVMAEAGKRVA-RDAL——-RLNPDGS-YFS————-
QNRTRGPLGILSNFVKTQTISLYCSKTFMDNNAKRKVLAVDFGNGADLEKYFYAEAAVLIATDPDPAAIA
EANSRYNKLNSGSKSKY—--YKFAYL-——QATIRSDAYLDEVRKTFYSGR————
FDVIDWQFAVHFSFHPLHYSTVMRNLA-ELAAPGAKVLITTMDGDYVASLAEERRFVIHRT-Q-AED—-
NYLSIEKISDEKAL———————-
VFSPTTMKRPMEEYIVRRADLNRVFEEYGFRAIDYVTFYDVIARNRKFLAGVSKLEARPSTSKFFALNRD
AVN-FEGTDLEELLRRYVVYVFCKA————

>ul_0rfvi41057127

MDAPSLDCMLAALAAKAASVDR

GAPED--




EVHHEVELVLVDPPLSTLAATL-—-RLASETESFILFTV-TALAKEEG-

KLRARVPMSRVVGLDVKNVQLVNAI-DSIVWERKALVEETALQ EGCL-—-LRHSTE———-
RRHLFVDYKKYL--SAIRVELVNRVRVRSKEVV-VDFKF-KYFLGSGAQAK————
SSLLHA LNHPKVRPSPTLEFEVVPA G-EAV

DEAAVLTELRAVAKALFMAPTDAVFLL——————————
PPAEMPVRTLMLQKQEIPALDLDGLFAVSKTDGVSASVRVDENGVFCAFSH-——LAYTIR-
YPLAREVQGRYRLWCEAV-RPVG-ERVWSMFVLVV--EEP-—A--GDDRVAAVAGAVEALRGV-
CARVE-—-FKPKRVDGPFSA--TSELVEHIKSALQTE——————— PEGVVL--FYARG——-
EKSKRDLKVKRDNTVDQTTN————- V-MFRYMS-SEPIVFGEGSTFLE————- FKRYS-N-
DRGFPKEYGAGRIFLRED——————————— VVYHNNIYCIEFTKTHLE-VGLRSV-—-VVPVKFIG-
EFSQ-——EGYLLRPRLAKTECYFRNPSFYGNQHSVVLE—--H TRDQ
LLSVGDVFDE--SRMAAVGQTLA-NDAF——-RLNPDTP-YFT—————
NRRTRGPLGVLSNYVKTLMISLYCSKTFLNNAERRKVLAVDFGNGADLEKYFFGEIASMVATDPDARAIE
RAMERYNRLNAGLKSRY--YKFNYI-——QETIRSETYVESIRQVMYFGR-————
FNIVDWQMAIHYSFHPRHFATVMRNLR-ELTAPGCKVLITTMDGDFLSTLSEKTSFVINRNLQ-ESE—-
NFMSIERVADDQVM————————
VYAPSTMAQPMTEYIVRRADIVKLFADNGFDLVDHANFETVIRRSRRFVEGVSRLETRPSTKNFFELNRN
ALTEMDSTDVAALLKIYVLYVFSKR———-

>ul_Squvi549059681
-MDAT-
PEHPLSEFLGELARAAAEVAA

EPAAV—-—
DVHHELELVFIRPPLAALGAIV-—-GLATEQTSYVLFTV—-——-
SSRDGVKLRVKLPMSRVHGLDAKNVQLVDAV-DDIIWEKKTLVSQRELAG GACL
LRHSTE-———ERHIFVDFKKFG——SSIKLELVNLIRISARNIV-TDFKF-KYFLGSGTQAK———-

SSLLHA LNHPKSRPNATLEFEVLRR DADA
TAEQLAEELTTVARAIFMAHPDNVFLV—————————
PPVRDPIRTHMLKKQNILSLELQGLYATSKTDGVAATVRVDASGVYCFFNH-—-LGYVIR~-
YPALREVEEPVVLFGEAV-RSAE-DRRWHVHLIKL--VAP—-T—-LESRLEEHEFVERRMEGL-
CDRVV---FRAKRFMGPFAS—--VSELTDMLTEELPKQ-——————- EEGVVL--FYASG————-
EAPDMKIKKDNTVDQAVN————- V-TFRYMS-SEPVIFGDKATFVE————- YKRFS-D-
ERGFPREHGSGRIVIGDS——————————- VAYLNNVYCLSFAGTHDT-VGLSRV---VLPVKFVA-
EFSH-——-DGTLLRPRVDKTMRYLYSSGYYGNQHSVVVD—--H LRDQ
ALSVGDVFVG——EKLAEAGRNLA-NDEF——-RLNPDTS-YFV—————
KNRTRGPLGILSNYVKTLLISLYCSKTFLDNANRRKVLAIDFGNGADLEKYFYGEVALLVATDPDARAIE
RGCERYNRLNSGIKSRY—-YKFDYV-——QETIRSDTFVSSIRKVFYFGR————
FDIVDWQFAIHYSFHPRHYATVMRNLS—-ELTASGCKVLITTMDGDFLSSITSTRSFVINRALQ—-ESE—-
NFISFERIDDEQVL——————-
VYNPSTMAKPMAEYIVKKEALVRVFGEYGFVLIDHVDFATVVRRGRAFVEGVARMETRQSTRNFFDLNRV
ALADMRDTDVEELLQYYVVYVFSKR————

>ul_Mo1c09629022

-MDEH-
LERPLEYYFRELVAEFERAVRRGDSAVKKNSPKRSRAPQSLTNSKGNAGGKAEPEPELENGNTGAGAPKA
RTRAAPEAQAAHPPVSAHKSRPRAHAAFTSRARTEEREPGPALEPVHGPAPAPAADTTSDVHHEVELIFV
RPPLVTLSHLL-—-GIATRQESYVLFSL-TSLERE-GVKLRTRLPLARVHGLDMKNNQLVEAI-
DSILWEKKTRVAQRDFPE AHCL——-LRHSTE-———EQYVFLDFRNFN—-—
SAIRLELVNHVQARVRNIV-VDFKL-KYFLGSGAQTR———-NSLLAV
LNYPKFRPSVTLEFEVLLR DPAAF
SPRELLRELLVLGNLLFMAPAEHVFLM—————————-
PAPKEPLTTHMLKKQDLLTLELRDLYVTGKTDGVPTFVHVAGASVYCFFSH-—-LGYAIR-




YPARVTLPAPVALFGEAV-RDAQ-SKQLTVYLIKL--MAP-—A--LEDRLEEREFVLRRLQGL-
CERVA---FQAKQYEGPFAT--SSELTDALAQMLAAQ-——————- PEGVVL--FYARG——-
SRSGADLKLKRDNTVDQAVN————-— V-IYRYMS-SEPVIFGDGVTFLE————- FKRFS—N-
DKGFPKEFGTGRLVLAEG——————————- ARYLNNIYCLEFADTHSG-VGLRKV-—-VVPVKFVG-
EFSH-——DGRLLRPRLAKTMLYLSNANYYGNQASVVLE--H LQDQ
RLRVGDVFRE--DKLADAGKAAAVADAH-—-RLNPDTA-YFT————-
KRRVRGPLGVLSNYVKTLLISLYCSKTFFDNPNKRKVLAVDFGNGADLEKYFYGEIALLIATDPDARAIE
CGRERYNKLNSGNKSKY—--YKFDYI-——QETIRSESFVASVREVFYFGK————
FDIVDWQFAIHYSFHPRHYATVMRNLA-ELTASGCRVLITTVDGDFLATLTRKRSFVIHRDLP-EPE——
NYISFEKLDSEHVL———————-
VYNPSTMAKPMVEYIVRKQALVRVFGEYGFVLVDHVDFHTVVHRSRAFIDGVAQMESRTSTKNFFELNRA
ALQSCRGLDVEELLQYYVVYVFAKR————

>ul_Vacvi66275903
MDANVVSSSTIATYIDALAKNASELEQ

RSTAY—-
EINNELELVFIKPPLITLTNVV-—-NISTIQESFIRFTV———-
TNKEGVKIRTKIPLSKVHGLDVKNVQLVDAI-DNIVWEKKSLVTENRLH KECL
LRLSTE-———-ERHIFLDYKKYG—-SSIRLELVNLIQAKTKNFT-IDFKL-KYFLGSGAQSK———-

SSLLHA INHPKSRPNTSLEIEFTPR DNETV
PYDELIKELTTLSRHIFMASPENVILS—————————
PPINAPIKTFMLPKQDIVGLDLENLYAVTKTDGIPITIRVTSNGLYCYFTH-—-LGYIIR-
YPVKRIIDSEVVVFGEAV-KDKN———-WTVYLIKL--IEPVNA--INDRLEESKYVESKLVDI-
CDRIV-—-FKSKKYEGPFTT--TSEVVDMLSTYLPKQ———————- PEGVIL--FYSKG——-
PKSNIDFKIKKENTIDQTAN————- V-VFRYMS-SEPIIFGESSIFVE————- YKKFS-N-
DKGFPKEYGSGKIVLYNG——————————-— VNYLNNIYCLEYINTHNE-VGIKSV-—-VVPIKFIA-
EFLV-—-NGEILKPRIDKTMKYINSEDYYGNQHNIIVE--H LRDQ
SIKIGDIFNE--DKLSDVGHQYANNDKF-—-RLNPEVS-YFT————-
NKRTRGPLGILSNYVKTLLISMYCSKTFLDDSNKRKVLAIDFGNGADLEKYFYGEIALLVATDPDADATIA
RGNERYNKLNSGIKTKY--YKFDYI---QETIRSDTFVSSVREVFYFGK-——-—
FNIIDWQFAIHYSFHPRHYATVMNNLS—-ELTASGGKVLITTMDGDKLSKLTDKKTFIIHKNLP-SSE—-
NYMSVEKIADDRIV—-——————-
VYNPSTMSTPMTEYIIKKNDIVRVFNEYGFVLVDNVDFATIIERSKKFINGASTMEDRPSTRNFFELNRG
AIK-CEGLDVEDLLSYYVVYVFSKR———-

>ul_Yabdil2085062

MDDDNLKLSLLDYIKKLICVFKTIKN

PLPTE—-
DVNNEVELIFIQPPLITLGNLL———NISSVQESFIMFTV——-
GNKGKKVKIRTKVPLSKVHGLDIKNIQLVDSV—DNI IWEKKTLVYEDVIN DYCL
TRHSTE————EKHVFLDYKKYI--SSTKLELVNLIQTRIKHIQ-VDFKL-KYFLGSGAQAK————

SSLLHV LNHPKSKPTPSLEFEIVNT D-IKI
DENELLNEMYTLFRSIFMNLPENVFLV—————————
PSFKNPLKTYMLKKQDIAGLHLENLYATTKTDGIGTIVKIKQNEIYCHFSH-—-INYCIK-
YLANRTIENEILLYGEAL-KHKG——-KWSIYLIKL--MKP--K--LENRIKEKDFVDENLKEI-
SEKII-——FKVKKYEGPFSS—-HSEIIDLLTFYLPVQ——————- KEGVIL--FYIEG—
KNSNSDYKIKNDNTTDHMIN————- V-VYRYMS-SEPVIFGDSNTFIE————- FKKFS-D—-
EKGFPKDFGTGKIILTES——————————- IKYLNNIYCLEFSNVYED-VGIKKV—-—-VVPVKFIS-
EFSS——-KGCLLKPRIDKTMKYMYS-DYYGNQYNIVMD—-H IMDQ
NIKIEDIFNE-—EKLSDIGKNYA-DDKY——-RLNPEVS-YFT————
NKRTRGPLGILSNYIKTLLISLYCSKTFLDNSNKKKVLAIDFGNGADLEKYFYGEISLLVATDPDSKATIE




RCNERYTKLNSGIKSKY--YKFNYI---QETIRSSSYVSSVREVFFFGK———-—
FDIIDWQFAIHYSFHKKHYSTIMKNLT-ELTASGGKVLITTMDGDKLYNLKDKKTFIIHKSLP-SSE—-
NYMSVEKINSEQIL-———————-
VYNPSSMSKPMEEYIVKKLDIVRIFSEYGFELIDNVNFDTVINRSKKFINCVSKMEERQSTKNFFELNRE
ALK-FDVLDVEELLSYYVVYVFSKR————

>ul_Myxvi9633712
-MDE—-
SKKRGTDYIEELIRVYEDVPN

PVQTD—
DINHEVELTFIHPPIIALSTLI-——HVATSQESYILFTV———
TNKGVKIRNRINLSKIHGLDLKNIQLVDSI-DNIIWEKKTLVKEHKVD PAAV
VKYSTE-———EKYIFLDYKKYL--SSIKLELVNVVQAKVKHVT-VDFKF-KYFLGSGAQAK————

SSLLHV LNHPKSKPNPSLEFEIVTT D-EKI
DSVSLRKELVALFKLVFMTSPDNIILD—————————
GILKPPVQTVMLKKNDLPGIDLTNLYVTTKTDGVGVLITVTINKGIYCFFTH—-—-LQYTIR-
YDTTFKSDNPVTLYGEAI-KQNN——-VWHVYLIKL--MTP--K--LSDRFKEKDYVEEHLKDI-
CDRMI-——FKVKKYEGPFES—-HSEIIDLLTSYLPSQ——————— PEGVVL—-FY-SD——-
QRNQPDYKIKLDNTTDHMVN————-— I-TYRYMS-SEPVIFGENSTFLE————- YKKFS-D-
DKGFPKDYGTGKLALTDN——————————- VRYLNNIYCMEFANAYED-VGIKNV-—-VVPIKFIS-
EFSA-——TGEFIKPRIDKTFRYLYM-EYYGNPYQVVVT—-H IRDQ
SIKIGDVFDE--DRLSDVGQHYA-NDKY-—-RLNPDVS-YFT————-
NKRTRGPLGILSNYVKTLLISLYCSKTFLDNSNKRKVLAIDFGNGADLEKYFYGEISSLVATDPDKEAIT
RCIERYNSLNSGIKSKY--YKFDYI--—-QETIRSTTYVSSVREVFFFGK———-—
FDLVDWQFATIHYSFHPKHYTTVMNNLA-ELTASGGKVLITTMDGDLLSQLTDKKTFVIHKNLP-SSE—-
NYMSVEKIHEDQIL-———————-
VYNPSSMSRPMQEYIIKRANLTKIFSEYGFELIDCVHFDTVVERSKRFITGVSKMEERKSTKNFFELNRE
ALK-YEGTDIGDLLRYYIVYVFSKR———-—

NCV0G1164, AlL transcription factor/late transcription factor VLTF-2

>ASFV_9628193
METNCPNILYLSGITIEECL-QTKKTAT———————
DTLNTNDDEAEV

EKKLPSVF——=TTVSKWVT
HSSFKCWTCHLYF-
KTVPKFVPTYMRENERGEIEMGVLGNFCSFSCAASYVDVHYTEPKRWEARELLNMLYRFFTS——
QWISYIKPAPSYTMRKE-—-YGGKLSEEAFISELHTLEESISSKHIFI—————————

>SGPV099
METDKL

ILPNHHDIIKYIHSDILEYN NDSKTCLTCGNDI-
GPLVYKLETLFE————————-
GKIGAFCSPACSDIMAGCVSHAISLKSPSRMKLPPLCMYKNSTRLVETVT ——————- KEMEKCYG—-
TQQRVGNGMVRVLIKKLNLD

>u2_Melsa9631381

MNEYKTDFTKQEISEAALNLIKDLKSMFYEIHYIANQATIINDSIKCIYCNDECYNGNVFNIKENSINIGY



FCSNICRDIFYSIIQFIFNIPPNK-VNFIPFQLLNDNSKEDYNVIKKIFKNIDYKNLILFSKYN-
NEQIISNFKIILKNNKIWHFTYKFNFETKINKCLNCGSEE-VDKDIILLTKYK———————— TLQG-
FCSVICKDNICKQVYYTLIPKYKYLTYSVPTQLLKNVD-VKTMIN————-
KLKNKSNVYGGYTTYDSKNIKLEYFTPN
>u2_Anocu578887579
————MDYKTDFTEKEKIDAAYKLIKNYKSKFYECKYENNISILSDSNECLYCKT——
HHTKHISIITNISSMGYFCSELCKMIFYSIVQFIFNLPVIYMVVFIPYYLLDNFSKKKFQNIKTEIEKYN
YKKIIISSKFY-NKYLITNIKLLSCDYEI-NLKYNFNYITSSSTCLYCTSDI-
INNNIILETKFN———————— NITG-
FCSMICSNSICKQIYTTLIPKYKYNNYLIPYELIRNKNHINKIIN-————
NLRYELNLYGGYITHDKYNYKIEFFITKQ
>u2_Mytse506497790

————— MFKTDITDEEVAESAKRLIKNYICNFYKIEVEKTIEIIEYKNKCIYCGD———
HADEITINNNNINIGYFCSDLCKTIYYSIIRTIFNLPITNVINFIPYYLLCENSKNNYKKLKDKISKHSC
INISIFSEYK-NNNIKCDFIILTNEGYI-KYNVNFNHITDSNLCIYCNIQD-
INDDIYIKHING———————— IIKG-
FCSKLCRDSISKQIYTTILPIYKYNSYLIPYELVKDKEEFISYIN-—————
HVKNNDNLYGGYYPLLYNKSKIELFTTT
>u2_Amsmo9964361

————— MFKTDLTNEEVSEAANKLIKNNTCNFYELKLENILDNIDLTNNCIYCND—-
VIKDKIIIDTNNIKVGYFCTITCKHIYYSIIRTIFNLPIHKIINFIPFFLLSEESKIKYKNIKNIINYYN
YDDISIFSKYKDNNNIYTEFKLLINNKFI-YLQESFEYISKSNNCIYCYSTN-
INDKIILEHNNG———————— IIKG-
FCSIVCRDSISKQIYNTIMPIYKFSAYLVPFELIKNKKEFLNNIN—————
HIKNIDNLYGGYCHLTNNKTKVELFITN
>ul_Nilcr115531785

——————— MQRLAPISVSDPK-AAAKSGG

ILPNYF-——AVLASERQDVS
EDGSACWFCRQPLEPDGARRIETLFS————————

RSFGYFCSRICADSFAAGVKHIIPLREDPKVSLLPLVCYRHPERVLAVIN————-— GLRDTAGVYGG-
VLFAKNR--IDIELKSFI
>ul_Canvi40556007
————MYKKVNLSGIIISEPK-SVKKNRI
KESINN

VVPKYY—-——QVLTDKNLKIK
KDNNNCWFCKQQLNSFTHYFIKTLYG————————
DDIGFFCSKICRDSFANMIKGVIALREEPKVSLLPLEVYENPEEVIEIIN————- ELREKEGTYGN-
CIL-ETDNNIRLTLRCHCSNNIE
>ul_0rfvi41057139

————— MKRIALSRVDISAPRASACAPPA

ACRIEY

VLPKYF-—-NTVSAERLALR AADGTCWFCRQRV-
STAALAVETLDG————————
GAVGEFCSRLCRDSFAGSIRHLVALREEPKIELLPLEMYADPDRVRALIN————— ETRATEGVYGR-
CYLEADGRTVRMALKSLI

>ul_Mo1c09629035
——MAAPRRISLPSVTISAPR-AVLRQER
QEPLSC

VLPEYY-—-YTVAQLRLQVN SERARCWFCSQAV-




GAAAWAIETLHG-———————-
HAVGSFCSRICRDSFASTVRTHVALREEPKVTLLPLVFFQHPEKVLELIR-———- SLRSREGIYGT
CFFDERAGAVTLTLRSLHEQDETAGGVFNDARDSK

>ul_Squvi549059697
————MAKRVVLSDVVISAPR-NVYRPER

EEALAC

VLPRYY-——RSVASARVPVA APADVCWFCAQAV-
LGGPLVVETMNG————————-
GSLGAFCSRICRDSFAGMVRSCVALREEPKITLLPMVCYSDPAEVRAVVN————— DLRDREGVYGS-
CFLDEARGSVHISLRSLV

>ul_Vacvi66275916
————MAKRVSLPDVVISAPK-AVFKPAK

EEALAC

ILPKYY-—-KSMADVSIKTN SVIDKCWFCNQDL-
VFKPISIETFKG————————
GEVGYFCSKICRDSLASMVKSHVALREEPKISLLPLVFYEDKEKVINTIN———— LLRDKDGVYGS-
CYFKENSQIIDISLRSLL

>ul_Yabdil2085074
————MAKKVSLPNIVISSPK-SVVKPVR

DEEISC

ILPKYY———KSVADVTLSLN ANTDYCWFCYQNL-
ITIQPYFVETLKG————————-
GKVGAFCSNICRDSFSSMIRTHVAIREEPKITLLPLVFYKDPEKVVNIIN-———-— TLKNKEGVYGS-
CFYKENDKSIQISLRSLL

>ul_Myxvi9633725
————MAKRVSLQDIVISSPK-SVIKPTR

DESLTC

ILPTYY——-NTVANVSIPVN TNTVTCWFCKQDL-
IVVPLRVETLKG—————————-
QVGYFCSRICRDSFAAMIKTHVALREEPKITLLPLVFYNKPEEVINIIN-———- SLRNKDGVYGS-

CFYKENDQSVQISLRSLL
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>SGPV159

TIFLLIVPANANKPEFSLEKVESPDKV——————————-

LQVPSVDVLDVLNKYDFDSVRPNVTDI —————————

DYHGI LDQCTDETTEDRL———-
TLTSTKTIQQLVNQLPVSLKCFTK————————- DITYKTNKNTTEITTI-————-
KTEEYSGTFKNLQMDPDDFYFE—————-

QMKIGGDGKTTELNKK

EDFMIKLIP———-VYTPMNYSDPMFYHNR—————- SSPILENVYD-

IWRYKKLYPF VMDIKI-

DKQSAH

NSDEYD

SDTDLYSIDQVSIDSKLEKSLNNRPELLSLFFEGLQTTG————
TGAVSRSAVGSIMSGAVGMAGYLGQATILLLTQINQIP———-PAPETPYQHQVFLSK—-
TGQRHCNNPAVPLTVYAGSS——LYNSNS———-SMLTDTLQTIVTVTTGSGIIND-
KIRVGCWNSMLKSLT--VSSNKILKDKTGAIHHWHILNLDHHLRTHNILEFTCGAEPTLKF--
IGEPYQEVKIWR—————- PTDTTGDSMRACTEHPLKQIWNTLAGCSLNVDTLQGHYTCGQLLAGSS—-
KSDEKFILMTDI-VADSMVKIFEFDQN--QEFDMDFVHSKAARSYCKGGLVNGCVWPENLWKYNDK—-—~—
KKQRTFKVGLS—--ADFSRFQFVCPSGTNLRVINDTAGHIEWTVSETGQVDIF——-
VDGIFSTISMECHDPDFVTDRFFHKVS
GDEDVSTEVE
—————— VTDYRVDWFKTHY——-DPLYSDDKSKSSLK
VGGYTLKSSWRSNSGES
VCVIDDEQLECSG
VATNILTFQFKTDAPKVISTTFLFDMTFEKSNSHIMIPVEIQMKKL———-ETLLTLGTSKFSEILNK-
AEFKQWPGQVYVTAQAIIDDFTQAEEAEAYFKEVRDELVKLQKEVSHSLGSDPDM—————————
CCYDNT—-TTEFWK-DDWSCQLHCF————EKASVMWPVDLFDVFDTIVKEIILKMIHMVELNSADEI--
MTHDVVTLTEIET-IQQIIDRLDVEHSVVP--YLCAIFV

>SGPV162

SFFTVCLFMSLV

SLDRLDPSVLQYVDDIDSVK-IQGYTT GIKWV——-DTVCTNP--GPLF-
ESEFRDSLLDMLF-——-TVITQEA-—-VEKYISPKSDP—————— EGLIRSEKFTN————
IGMELLGKVVALLDSYNCTHNHTTQIFSTYTAN-SQKPRVPNMVDDLSMQK——————————— RKSI-————-
NLCLVKNNGP ESPINSRTLKVHPDLTRNFASILFYFNGT——-
ITEDVSEFEETGKEIRNTRELLDVTESRKDAMNM—————

TATEEVLRLYVLQKD

KDMQLE PLDH

GGYVLKE

FFQASETSWRKDVWTHLKDNTDRNLKIASVVFGALSSVGSTMVGGATMGPVVQGIGGGILGVGQLGSTAI
TLFEMFKARPDVRDINTEFWVNYKQFIDSPAAGVRKCM-GGVNTHIQMAYRS—-EMNDKA—————-
WMDAPKSIVVIQKNVISHDMSNLFVECFSGKLRMTEGNIDAFSNLVSK-DGRQLYRV-
DYSGLSKWWDRVSLTCGKEITLEIE-FTEAHDHMMFLPGSRTGDSQGSWTSMSDVCMTDPLKRIYTTL-
GCKYDLSTIRHETSCSLMYDMSVYDNIKHRFITVSGIDNNQTSVKVFFFPGQ——



QNYTLDTTTVDGQSKCLKVLDPDTCHWPEMVTVRNTY--PNKVRIFNVKLG—————-
TKFGLTCTPGSQIDYIGEAGDCQVQCFAKGKESDIFRVTTTKATGFELTSRFGTNVRQHVTTDFD——
ARTEAMVMNKFTTVVDFGENMIGNTWKDMVLVYGCPGKSEECHLMNGTWT———
RKNVKYGFEVSDSLTFEENVKVSSCSATVRLSDQLTLACTIKDFDHSHTETGVFFCDQDNQRTCEMYNNG
DVISSKVSQYVTTGKLYGIDVISTQLLGNGME————————— CMAGIKSMVNLS——————————
GIKADET-—MIRNQIKTKCG———————- HTLTMEGALPSWCNPWKPVRISKFDIDLISY-
TVDPVKIDQVYQQILSLKQHVRDENGMSDLKTMVS—
EYSSNGIVTTMDQISDDYENHEMYKNEMVNKGLTKLNITSTLTGQTWTDYVMERDYVCCGWNGTTQEVNI
YGDKCEDTVFVYQTRVCGSEVCPLTTTFLGCALSGEQMALQLFEKDKILNAIKNPLVDTAITRVLRSEDQ
EVDYDLLYNVTVATCVVLTLVFLVVLVKSKKKNTLVNHS——ESQVKLLT——-STASSMS—-SESSISG
>SGPV154

YIFVVVVFSTVFDGVKCYLNGFGHNTN—————— QDQTLKMNSGGENVDLIGAEWREPLSE-
DDFKHMVSVFDDMYKATSKCEEIQRMPTSVSKFDEEIKFE-
LYTEILILPDMDLNTTFFMCSNVFPEKFQDFNLVIHEYRMSLNFHEYIDSWADRLITINETRFPLIRKAV
NKMCQYKKSRLIQFVRKAPARPYAT-DCLASKSNNLWRLDTGKP—-
WTPVMADLKLKKLIYFVGTEEDDRTFIVPYPGLCLYEPVYPEDFSTGWGGSNGSPVQELLQDYIKRNL—-
NCQMTDNILSLHAYMYGV——
TIVGDFFRLNCTQDKTGLDVCTYGKTSEIKQEFKLWTTFRERSGNIMRVPVSSHIQIKKRSIEEDDTIAG
YSPKGDKKMFTAKLAKKPMTVAAADLALQMTDDRLQKVDLPSVPPIPINRRLKPGHKSTSTLDSYGDLNP
QVRQRDAGGPSLQNPGNLNNNDPLYSQGDDAKRRMVEAAGKVPGCGGRSVCSPKSADPKPKGTQSQEGGV
ISGRAVSIDTSMFMGA-
MVSQQMSQNNERLLDDYVRGKSPEKSTAVAVLKLTDQTGSALMGGVTGNPIAMAGGMTLMFATGLATTVM
TIYDIMTRTQ-
KHDLLIEKYSSYSKDMNTELAGNRWCLPPQTQLTVILGSQRDNNDKVTENINLMWGSSGETRIEVLMNNI
IESDTTIIVKCAGGWLRFKEVSSVPYVRKISNQTGSSTFEIYSVHALMSMYPSISGGCSDLVDLYITAKQ
VPNNQISVLTLSNPYEPQEMADLPSDVCDQYPFKKLYVSIPGCSYDNDVSIGWTTCDQLFRNAYWSSANE
TWMILNPFAKEGDNIKVWTFKKRDFDYYPLVPNSNPSHRELGKIENLNVFKWP-
VMYLSDVSGCTNKIRVFGITISSDGSSLNQLQVTCPVQATPLGLVLQSSLQEFSLDKFYTSKRFMSTDPD
LVWIYCQDRSSPNIKSDMILKFDAMETSPEHSKQNWAGNDRLLCQSRSMTW-GTTCLHDFTPNNIK-
EEVINVPG-—-ITCPASGF————————- SNTDESMETIQLGMFNGFKVVIPVQTLERLN-——
PAFWTLIERKKTFSGMQLTLGACDTGVAPLVQAEFSIDGIVFNGQYASSALRHNHRL———-
CHAYISANTRLAFDCPN-AIPIPFRNK—-
MCLVIVTSADQCRDIACTIRYRGLVREQMRTGYTGGRSPGSFCERWYDS—
DRDLFNGSQTIIKVGLDMYLPGQM——
KPTIDSIVDPSNDLYIKWDVMKLYFDLITDLKNLQEMKNSALTKGINQLADRLTKGGKEISRVNIPVDYL
VSKQVEREKEIELQAKILQRLEQMYTNVIPSTDLRKLSHQDRRCCILKQDTTVEFYPDVDWQCPPS—
AFYFGPEHDWMSNVSLSRYFNERYENTWVVCMNREVYFGDEDETEKVEHEMLMDVYEDGMMEIVHEMSWM
TEIVANDGVMYMSN

>Cyprinid_herpesvirus_422933904
QMAFVAFLLLLVMDKFSDGMPENSMVSSMGNKGALSSGLETIEDEWEGLKLDGFSWSRVSKILKDILNSCY
DMQYTYPLRAALPVNVTNVAVFLDGSEKVEVVFSGSNGNTTFVDSRQYNNEYCAMVRLKNTITISLSMMN
VTGIPTGGQGLP-
NVDCVLKVMECPNIITTTTTTDTTTDTTASTMNETTAAPDNITTSVEEETSPPPPPKCMLT————
VRPFLPKYDQYTMFSYYSGINRSFVYDFT-DNFCSSRHDAKSGVVLPWRYMNKTM————AAVDNKTIV—-
QGPLQKLIKTNTVNFFEV————- LRETHCNTWEDLSLLSAKLDLQVKASTSETVL—————
DYMYMQMPAHQQISLQPKPYRRPGTIKSLTRVDHQNMLCMNNHEVGDSNPSTRRRKTGGDFKGRGNADYS
TRGARHGGVDISKLSNQLDMLRIKLNGKYPQ——
GGGGAGAGGDGGPGLAAARGGGSSNSHYHDQMGGGGRRSVGGRRATPGNGGGGGGNPDAAPGGGNMLATA
GAIDPMMMAGGMMMSTSMSASNTRSIDNILTNKNKDLAVTLASLDKLNEFGSMMAGGMAAALVVAGIGLA
IQIVTSIVTFAIQIYQIRFPTNPPRDELLEKYSEYRKLLLADAAGNRWCMMPESKLDVTLAFFNHHNDNN



REKTTSMWTPAGETRIKVLYNPLITFNAALRVTCADGVLRFNEFNSKVARKQSTE-
TGTSVWDVTQIASMVAAEPVIHGRCGEVSNLIIEREYISETEMVLLQKRGPGEPGMTTSMPSDVCDLFPF
KRFYVSMPSCSFEGEQHVGWTSCSMMFKRAVWNPINATWMVPNPFAPRGSDRKIFTFSRRDFDYMPIRPN
ETIAAHKQLCSNAKPGLCRLPEIFGVEDTANCNNKVRFFRVYMAALDGSIQGYMMTCQPGSQAKYIVTSEN
MHMVNLDNSGYSRTFDTEEKKPLWIFCQHVSMPSYKSDVILMLDDTASEMVQVTDTYAFSEDWTESIMKG
PGFSPGIDFKQNRRKVL————————- PEYKRFFKHNDIVHMELNAAGGENDSKETFKF——————
KTEIGLGDLDDHFEVGSKWWGWAMRGKATSSMQLNIGFCSVNDHKLFMKGIGTAATNIHFKVRDGFDLKL
KKDDGQTCAVHLDLVTKLKIDCPESDMSVDLRYKDKMCFSVSPAKDGCVNVACGTRSLDYKRNYWMGGYY
YWWGSEPQIAITCQDVYNQDIDGEWRYTLMYHKTFDYTPLVEESYQSGNRLGPDDLVIEAKKYKKMEDAK
DAVGKIYDLINDPMVKAVNSMASGMTKEGREIARINIPHDFVLESEKQRQAQIVLEDEVNSLMMDLMVDA
LSDSIWKEQEHTQKKCCRLSEQTKTYQGEYDDWNVQLDNYAFQNYNYSSGKIWSPHQTYELPIHTYWITC
MNQEIIFENENVEKQFNASLYEELFERALRQLENNYANISDDLNGVHINPIVL
>Cyprinid_herpesvirus_129560658
HLLWIEVLTLLADEKFSEGEPKDSVVTSMGNKAALSVNLDVEDSVDGLKLDGFSWSRVYKSIRDILKSCD
NLRNTYPMRSALPVRAIDVAVYLNKTEVVEAVFRGSELTYLRMNQTFYTDDYCALVRFNTIISIQGVIFN
VTGIPTGGKGLP-NIECILKIYESTSMTINCTTPTNCTNCTAD——————— CPNSYPNETPEVT—————-
YCL-——QELVKPILPVYDPQEVFSLYAAVNRTFDYTFN-
ETFCLARHIATNGDVLPWRYMDVAKMKTNTEDALEEDLKQ——NVFTLATLDVTNRLKA——
DFFEFKESHCNTWEDLALISSKLVVSSEKAVSTAVIQEFDRTVERKSQIN-
GAHYNLNKRRVSGPSTVKSLTRLDHETMLCFSGHHVGSD—-
TNRKRWDPVDRKPRGSGEYSINAANVKGQDFKTMSNLLDVMKVKVNGYGLGSDSLEVTGYA—-
GGGGASGGETYMGRHARDNNHTSAGRRRDAAMRPGNPGTAGKADDDPDAMPPGPHIQMTGG-
VNPMVMAGGMMMATSLSASNTRSIDNILSGKDKQLAVTLATMDKLNEFGSMMAGGMAAATAVAGVGLGLQ
MITSLVTFSIQIHQLLYPTNPPRDPILDKYMEYRKLMLADAAGNRWCMMPESKLEVTLGFFNRHLDGSRE
QTTALWAPAGETRIKVLYNPLITFNAQLKVTCADGALRFNEFN-
SKMARTRANSVGTSVWDVTQLASMVASEPVIHGRCGEATNLIIEREFISEADMILLQKRGPGEPALTAAM
PSDVCDLFPFKKFYVSMPSCSYEGEPHYGWTTCSMMFKRAIWNPVNGTWMVPNPFTPRGSDRKLFTFSRR
DFTYMPIKPNSDPQHKLLCSNA
IKVS
TTS

TLNYS

cv

>Cyprinid_herpesvirus_131840165
HLLWIEVLTLLADEKFSEGEPKDSVVTSMGNKAALSVNLDVEDSVDGLKLDGFSWSRVYKSIRDILKSCD
NLRNTYPMRSALPVRAIDVAVYLNKTEVVEAVFRGSELTYLRMNQTFYTDDYCALVRFNTIISIQGVIFN
VTGIPTGGKGLP-NIECILKIYESTSMTINCTTPTNCTNCTAD—————— CPNSYPNETPEVT—————-
YCL———QELVKPILPVYDPQEVFSLYAAVNRTFDYTFN-
ETFCLARHIATNGDVLPWRYMDVAKMKTNTEDALEEDLKQ——NVFTLATLDVTNRLKA——
DFFEFKESHCNTWEDLALISSKLVVSSEKAVSTAVIQEFDTFRTVRHKLTNGAHYNLNKRRVSGPSTVKS
LTRLDHETMLCFSGHHVGSD—-
TNRKRWDPVDRKPRGSGEYSINAANVKGQDFKTMSNLLDVMKVKVNGYGLGSDSLEVTGYAGGGAGGASG
GETYMGRHARDNNHTSAGRRRDAAMRPGNPGTAGKADDDPDAMPPGPHIQMTGG—
VNPMVMAGGMMMATSLSASNTRSIDNILSGKDKQLAVTLATMDKLNEFGSMMAGGMAAAIAVAGVGLGLQ
MITSLVTFSIQIHQLLYPTNPPRDPILDKYMEYRKLMLADAAGNRWCMMPESKLEVTLGFFNRHLDGSRE



QTTALWAPAGETRIKVLYNPLITFNAQLKVTCADGALRFNEFN—-
SKMARTRANSVGTSVWDVTQLASMVASEPVIHGRCGEATNLITIEREFISEADMILLQKRGPGEPALTAAM
PSDVCDLFPFKKFYVSMPSCSYEGEPHYGWTTCSMMFKRAIWNPVNGTWMVPNPFTPRGSDRKLFTFSRR
DFTYMPIKPNSDPQHKLLCSNAKPGLCRLPEVFGVEDTSKCNNKARFFRVHVAALDGAIQGYMMTCQPGS
TASFIISPDNMHMLNLDSMGTARTFDTEEKAPVWIFCQHMSMPAFKSDIILMLDDTTAGQVSLTDNYAFS
ENWANSIM-——-ISRIGRWQ———————- YDIPEDDENRIKFLPEIKRHIPMSDVVQDI-
NGNGENFDSKETFSFKTEMSLHDLDDHFDEVGRKWDWAQRGKATSSVQVNIGFCSTVKDHVMEWGKGTAD
TDSVFKIPDGKDLTLKKAKDPTCNVYIDLKAGLKIDCPTTDLTVDLVSTTTMCVTVSPAKDSCAKAACGT
RTQKLKKAYWEDKDPYYWGSEPRIGYYCQDVRRNTLDGQTRSTLVYQKMYDYTPPMTKSYQSANRLGSDD
LVIEAAKYKKMEEAHDAVGKIYDLINDPLVKAINSMASGLTAEGRQVARVNVPHDFVLQSDQQRLAQIIL
EEQVNELMMDLMVDALSASKWEEQFHIQKKCCVLSNDAPSSEQPWSLFVEADPMYAFLNYNETSGKIWGP
QMTYETPIDRSWTVCLNREIIFETEDIEKQFNKTLYEQIFERELRKLENEYGNMTDKLNNVGIRGATV
>Cyprinid_herpesvirus_647842140
HLLWIEVLTLLADEKFSEGEPKDSVVTSMGNKAALSVNLDVEDSVDGLKLDGFSWSRVYKSIRDILKSCD
NLRNTYPMRSALPVRAIDVAVYLNKTEVVEAVFRGSELTYLRMNQTFYTDDYCALVRFNTIISIQGVIFN
VTGIPTGGKGLP-NIECILKIYESTSMTINCTTPTNCTNCTAD—————— CPNSYPNETPEVT—————
YCL——QELVKPILPVYDPQEVFSLYAAVNRTFDYTFN-
ETFCLARHIATNGDVLPWRYMDVAKMKTNTEDALEEDL——KQNVFTLATLDVTNRLKA—-
DFFEFKESHCNTWEDLALISSKLVVSSEKAVSTAVIQEFDRTVERKSQIN-
GAHYNLNKRRVSGPSTVKSLTRLDHETMLCFSGHHVGSD—-
TNRKRWDPVDRKPRGSGEYSINAANVKGQDFKTMSNLLDVMKVKVNGYGLGSDSLETGYQGGSGGGGASG
GETYMGRHARDNNHTSAGRRRDAAMRPGNPGTAGKADDDPDAMPPGPHIQMTGG—-
VNPMVMAGGMMMATSLSASNTRSIDNILSGKDKQLAVTLATMDKLNEFGSMMAGGMAAAIAVAGVGLGLQ
MITSLVTFSIQIHQLLYPTNPPRDPILDKYMEYRKLMLADAAGNRWCMMPESKLEVTLGFFNRHLDGSRE
QTTALWAPAGETRIKVLYNPLITFNAQLKVTCADGALRFNEFN—-
SKMARTRANSVGTSVWDVTQLASMVASEPVIHGRCGEATNLIIEREFISEADMILLQKRGPGEPALTAAM
PSDVCDLFPFKKFYVSMPSCSYEGEPHYGWTTCSMMFKRAIWNPVNGTWMVPNPFTPRGSDRKLFTFSRR
DFTYMPIKPNSDPQHKLLCSNAKPGLCRLPEVFGVEDTSKCNNKARFFRVHVAALDGAIQGYMMTCQPGS
IASFIISPDNMHMLNLDSMGTARTFDTEEKAPVWIFCQHMSMPAFKSDIILMLDDTTAGQVSLTDNYAFS
ENWANSI--MFRISRIGRWQ———————————
YDIPENRIKFLPEIKRHIPMSDVVQMDINGNGENFDSKETFSFKTEMSLHDLDDHFDEVGRKWDWAQRGK
ATSSVQVNIGFCSTVKDHVMEWGKGTADTDSVFKIPDGKDLTLKKAKDPTCNVYIDLKAGLKIDCPTTDL
TVDLVSTTTMCVTVSPAKDSCAKAACGTRTQKLKKAYWEDKDPYYWGSEPRIGYYCQDVRRNTLDGQTRS
TLVYQKMYDYTPPMTKSYQSANRLGSDDLVIEAAKYKKMEEAHDAVGKIYDLINDPLVKAINSMASGLTA
EGRQVARVNVPHDFVLQSDQQRLAQIILEEQVNELMMDLMVDALSASKWEEQFHIQKKCCVLSNDAPSSE
QPWSLF-
VELDMYAFLNYNETSGKIWGPQMTYETPIDRSWTVCLNREIIFETEDIEKQFNKTLYEQIFERELRKLEN
EYGNMTDKLNNVGIRGATV

>Cyprinid_herpesvirus_129560657

MMCQ

PGS
IAS




FIIKKGSP

DNMHMLNLDSMGTARTFDTEEKAPVWIFCQHMSMPAFKSDIILMLDDTTAGQVSLTDNYAFSENWANSI-
-MFRISRIGRWQ———————————
YDIPENRIKFLPEIKRHIPMSDVVQMDINGNGENFDSKETFSFKTEMSLHDLDDHFDEVGRKWDWAQRGK
ATSSVQVNIGFCSTVKDHVMEWGKGTADTDSVFKIPDGKDLTLKKAKDPTCNVYIDLKAGLKIDCPTTDL
TVDLVSTTTMCVTVSPAKDSCAKAACGTRTQKLKKAYWEDKDPYYWGSEPRIGYYCQDVRRNTLDGQTRS
TLVYQKMYDYTPPMTKSYQSANRLGSDDLVIEAAKYKKMEEAHDAVGKIYDLINDPLVKAINSMASGLTA
EGRQVARVNVPHDFVLQSDQQRLAQIILEEQVNELMMDLMVDALSASKWEEQFHIQKKCCVLSNDAPSSE
QPWSLF-
VELDMYAFLNYNETSGKIWGPQMTYETPIDRSWTVCLNREIIFETEDIEKQFNKTLYEQIFERELRKLEN
EYGNMTDKLNNVGIRGATV

>ul_Nilcrl115531707
AFFTLALFVALLTDEMCFGKSIYHLQGDVGP——
TDLDLTEMCNFVKRTLDKAPWSNYSEDLRNLEELCQLQKE
NDNNEASVVVF———— NGPSSNVSSKNNM———-DLYGFSG—————
WIGSDQATLIAINESGNLTGLPRYDSRNKTCNLTIDQVITNIPQHYVNLTRRLDGPSTDYFCQ-
VTNNC——-SIINVCSSQILGTGMQNTRPKNPN-DEEAERAYCGD—————
KCTKARVRSDRKKTPKGPFIKQLFGSSSLVPPNGDRAQVGVDGVGPVVVGGADTLGAAGGDILGMRQQLP
IPTKGGQTVSLN————
KREGSLPPVLPLDKEGLTIGFVKDPGPNERIVTKPSFGSGGRQLPSGPDSVSRFPSRWEVVTDQDRQGGT
SPGTRPTARRSSNQGAVGGYDLPGDSR——
PLPEGSEIGRGPFDSNDSGGREGDGVYLGNGFRPQSQPETQSSRHIGGPSSSSGGRSTPIPLTSRHQTDS
RFDQLHRG-
NRDHFLGGAFVGSMLSFEHQTTITKIRNGDDRAQDVSAAVGDLLNRVGSMVSTGMIGSPHVMIAGLAGQA
MAGLIDLGMIIRALITGEHPPPDPIAEMYSTYAKYMSSNEAGARLCLLPDSRLTVTVAYRHRGTDTEAEK
SLLHASDTVPSIVQYLSTDLADYTAQVEVICPRGTLRLLQGDISQYILQDAGTDQAKHY-
YINAMKMVSSFPNATLTCGSEEGLYFVPYKPDPSDFQLLDRTGIGEPDSLRKLPSNVCDLFPFKRFYFLT
SGCEYNGQVAMSHTTCSVLLRRSLWDEKHQRWFAPDPFAHPGSDVKVFTFSRYDFPEVPLKPNEIPGHDD
YCTVRNGQICYFSEPMVLDDQYTCRPRSRRLYVEIAPGSTGFTAFVLTCPWLSTPVVQPPWAPVTRVNVG
QSYTSAMFAFSAAGTAYLYCQHNTDKRLKSDMVLSAKSPDDKKTKFTNTWCKTQQGSTFLVSFYKASKTC
TSTMFKRNMIYNNWVTYPPLDAVVKVIKQPRVILSEYASADLNGMLERVGKYYPGSLYLTYDVTGLEEGY
MNKHFFWENAKKHRTYSSLAVMIFACEVRNGRYKKWETIDVYF——
PFDDGWGSDYYFFPTWKNLCQANISIADRLHVTCKSYSIKIIKQRQ——LCVSLTTSIDHCN-
GDASVARRGYLRQEAVNSRNYGSFQHLYC-
FPMYLIIMPKVQICRSFVLFYQDLEIESEHFTPPYPTTQFLSPNDTIIPASMYRTVLELKDLLDELMDYS
RNPLIREINNFAQFLTDGGRQIARVTVDGDLLETSYLARQELIQLEDAIRAKLVELVDLIIDRNEAARQA
EEHSVCCILDATNTSKTFPDGYYLCGYSDFIIDYGGVRYLIINDTLEPEGYVAEETPTTCLDMYYLITND
KERAELEELLSKLLIEDAIQTLFDEYDNFTEIIEMNDDTPETG

>ul_Nilcrl115531704
STFTAVTALMLIDDQLCFSKSIYHTTHHQDKDMI—————
DGMRSYVNRSLGEFPWNDWFNDIQNIQDMCLTFQNTNGFMMG
N GPGSKAETCLKSGSGSNF————NLVAMNATNNDTDTLLSNTSCLHN——————
ISEGAVYDSDKKPCPISLQRENLTLPNSFYSNVSRLDLNSIDYFCRIGTGEC-
TDLFEINRSQILFGH———-GNVSDDVDSRNVMRLYCGG—————-
CNRARLRADDKKKEGPFKFGRLTGNKHVIPPGATRVQLGADGRPVSVSGGGPGLDDTRQRLLELGQNAPL
PVGNPDMMKLQLGQNKDKFQMQGGQIIADNLPGPGGTRPKASRPPLPRPGGDTLYAISGGPRGGARPPSK
KDYAKRSRPPRRSSDFEIPS———
GGRSNAGSRSPSGNNDEYQRTRFPSDSDFEIPKRGSGGGRRPETSSGWSSDPPVKNSDWDGFDMDTGKLS




PNPPVPRKPPPPLCGSGRLDDKMLQMG——RKQQMLGGA-
FLSATLSSSHQSTIDRIHRGDDHAANVANVVSEVLNKVGSAVTAGMTGNIPAMVAGLTGQVLGGLIDIGL
TIEALISGRNAKPDPVAELYSTYARYVASHEAGARLCLLPDSRLSVTVAYRHRGMDAEAEKSLPHASDTP
PSVVQYLRTGLAGYTARVEVTCPRGTLRLLQGDINHYILRSEANDNTKHY-
FINAVAMVSSFPNATLTCGIEEGLYFVPYDPDPSDFQLLDRTGIGEPDSLRKLPSDVCDRFPFKRFYFLT
SGCEYDGQVAMTYTTCSVLLRQSLWDDKHRRWFAPDPFAHPGSDVKVFTFARYDFPEVPLKPNEIPGHDD
YCSVRDQPICYFTEPMVLDDQYTCHPRSRRLYVEIAPTQSGVTAIVITCPWLSTPVVIPSFAPVTRVNVG
AGYTTAMFSFKASGVANIYCQHNTNERMKSDLIVSSVIPKDKPGYLIYNQTEKNKIIDSFQLMMYLSKKC
TIEEMKSFLNTYGHLPWPQLESTLRIVKKERVVIAENIDADLNRFVERVGTYYPGGLSLEYDVSWLEDGY
HNKQF FWKNAELGRTYSALSVVIFPCNVRAGHYTNLDVIDLY-NADDGTGSGREFPFRS—-
TTKECEASISIKDRLTVVCKAYSIRIIWSRE——
LCVALTTSVNHCNSDEEAVMKSGYGRREALSDYVYWYYPHLFC-
YPYYPISVPKVHVCHTLSIFHHELEIESQHFSPPYPLSKFFSPDDVIIPAELYAAVLKLKESLSLLMEYT
RNPLIKEINTFAKYLSDEGRQIARVIVDGQMLATSYLAREEMIILEEQIHERLIELVELIIDRNLAKRKA
EEHSECCILDVAKTSKAFDDGFYLCAYESFVYPDEGTRYLMVNDSVELEDGYMNESVVSCVEIMLMVGEG
DERDEIEEQLSKILIEEAVETLFKEYDNLTLSIM—-NLTNATT
>ul_Nilcrl115531705
AAAFTALAALLVEDRICFSKSIYHSLK——————
AHEALDRKDGFVREFLGGLPWDEYLTNVTNLQWLCENTTDPDGGVL
SSAADVI SCLNASGD——————— RMYGSGGFTVAINGSNSEEKCML————-
GGYLIHSSFNHSCDLTLLNAR-DNLTVPEGYIMNLDHLDVAGISYFCRIQTDEC———-
RDEHILLSLSVYSKNKPKTLQNSVEVDVMNMYCKT—————-
CILLRTRSDDPGPFGDPGSDSDSSGGRRIPPGTDMVQFGPSGPKNGAFGSSRDLDKASGKLADLKKMFPI
PTDTIEDLQIGRGDPTLPGGIMGG——
LDKTNIGQGSVRSRAPSGAPHGRSSSVPTSPRGRGSGGRASWPPPGSDSMPVPPQPPARPQFPGSSDGYD
TSEGMDGAVNRRRLPRNLPVNPPYSSDSGPVRAPRSGETSKFGLNDGRGQRDRSDSDSDTPDRSRRRSED
DICGAGVDN—---RDRLQERFKKAQQQRGQAALGAA-
FTSVSLSTSHTYTVERLYRGDDRGADIANVVSESLNKLGSSVAAGMSGNAKVMAVGLVGQSIGGLIDIGL
AIYELVSGNRPDPDPVAELYSTYAQYVATYEAGARLCLLPDSRLSVTVAYRHRGMDAEAEKSLPHASDTP
PSVIKYLRTDLAGYTARVQVACPRGTLRLMQGDIRQYLLQFEGDDNVKHY—-
FINAVAMVSDYANATLTCGIEEGLYFVPYEPDPSEFQLLDRAGIGEPEDLRRLPSNVCDLFPFKRFYFLT
SGCEYDGQVAMTYTTCSVLLRRSLWDEKNRRWFLPDPFAHPGSDVKVFTFAKYDFWDATLKPNETPGHDD
YCTVRDSQICYFSEPMVLDDQYTCHPRSRRLYVEIAPKTTGVSAIVITCPWLSTPTVLPPWAPVTRINVG
KGYTSAMFSFMTEQTASIYCQHNTNERMKSDLIVTSRVPGNAKDIGFDTRDDAERIRTILGEFPKLAKTC
PNSHYITELNWPSKYELPKEKCKVSLVKRERIVIAEYADADLDAVIDRVGKYYPGAISTTYDVTQLEDGY
VNKHLFWSNADLGRTYNALMVSVFACSIRGNRYERWDLIDMYYPLTNNWGKDGLYTFSSF-
KSLCDATIKIRNRLEVSCKSYSVPILKGRQ——LCVSVTTSINHCN-GDNVAATRGCTLEESELIPKMPY-
PQYYC-
YSNNAWRLPYYHVCRSFVIYYHDLEIESQYFSPPYPLARFFSPGDVIIPSALYALVLELKSAVASLADYT
QNPLIREINAISAYLTHGGRQITRVFVDGEMLAASYEAREERIQLEDEIRSTLVRIVDYISDQEEVRRQS
AEHNRCCLLNVERTSEVYSDARYTCPYEDFILADNETRYLMVNNSLGLESAYWNETQVSCTEVAVMLTGP
EDIRDLENSIDRTLIEEAMDRIFEEYDNVTDIIMESDSGTLPD

>ul_Canvi40556064
PIGYLSLYILISGYDTCWRKGLYHDMQDLDKKSSLAKYLSIAKREQSRLLHNFNWTEIKESVKDFNRSCN
LGNDYYNYTLETSLYNTLLSTVLGVNESSSYILVSVNSSSIQHDSIQFPHGKCDNVFPERVFIVNTKLVS
LEGSISEGNFSSSSTMCIQ———-
ENRSYKVHVESSCEYCSMKFMARVTSIPESFNDTMEGIVSNTNSFYCSISGEECSEFIFDSTLNTHILKT
SYNHSRSRRSVFTEELDCMHNAY-PEPIDSIKRRSRNPK———-—
NDFMARKQLGNKPVIPPKVTHLQTGIYKKESGVSGDGAIYSEVKKNVKTIRQMAPVPSSGPEDLATVTKP
KKVKSNFTEISTIQKSSVSSRKDRYQSIYSSIDRSEPVDITERQLEQLGDQSRRSASEFEETAMEKRSKR




RSTSEERKEQSIMRKGIGPPSGNKIKSGKAPSSPTPKVDTGSVTTPPPDNYNEGPTNKKARCRRSIDVSM
RKPDSTSSPKPYSGNPDVYESDGNGKSYKGTMKQISSSFDKSVFGGAMLLAGQQAIHQQSRQSVLQRKDS
EGEKVLEAVTMSLSTLGTTLSAGMAAGPKVMAAGMAISAISGIIDAAKDIYKMFTNEEKPVDPVIKLFENT
YSGHINDRGAGIRKCMVPGEEMMVYISYSNDNFKPDMEKTALYFLDVIDSQVLYMNTSNIILDYSLRVAC
PIGVLRSLDTDITAYTTMYED-
NGVRKYVFTRLGVLLSRTPVVRLTCGRDATLTIRPYEVPISSMQLLKMATPGEPKSTMSIPSDVCDKYPL
KKFYLLAEGCPYDSQNFIVHTTCNIMLRMSTWDPVRNRWVLQNPFKQEGDYKQLFTFSKYDFNDTVIDPN
NIRGHASFCANRQSSECYWTESMILEDVTSCRSRTRKIYVKIRVGDRGFNSFVLTCPSGSTPVYIGDNSS
ITELPVGDYGTSKLFASTSGKRIGVFCIHNYDSRYKSDIILIFD—
KYSYFGLQDDFGSRRTFFNTMSFMPYRSRMCNRRKGCNIGN————
VDFGNPNVEIEIHNSPKIMFKETYDNSIDQVADKSKKYFPGSIELNIHVPNLGNAYRRPDKFWEDASKMR
TYSSMLVNIVPCTPRSKNIM-
GNPISLYFQSTEYYGDGSYYYFTRTYNADCSAVLNLQSRMTVKCNPFSIPRNITYHEGLCFVMVTSRDHC
ATEREDLKTSGYRSSDVNTRVCHAKLLDHYCSFGWHN-
YYPDYDDCKSYIIEYNDVWAESEVLQPPYTFEFKYDKNNEYVNKELSDRMSELYDEYKKLIEYTDGSLPN
SINRLAKALTKEGREITSVNVDGNILELAYQADKEKIEIQDKISEITKEIFANTLSEADLEIMSAENDRC
CIIDHNNKTKYYPLDNYMCGVSDYVYDEEDRKYVLINNTYIPYDYLSEAVVSTCYNSIIPLHTKEARKMA
EDAIISSAVAEALNEIFDEIDNISLALINEEENYLSS

>ul_Fowvi9634769
KFSWYITPILISGYKTCARKSLYHDMQDIDRKSSATRYLQIAKKEQSRLLSSFNWTKIKEDIRSFNRSCN
LGNDYYNYTIEATITSGDAMKFLISVLDVETVEIMGNNSTKNSEDPNILYSNCNNVTANKVFIINTKVVS
LSNNTDDGSNVNSDLKCISI————
NDTVYTHEVISGCEKCSMKFMASVTSVPEDFNNTMEGIEDNTDSFYCNLIDDDCMEFILSSTVGTELKHS
NTSHSRHRRSISSEEFDCRYLYYPVSNMDCINRRSKEPKEKD-
TGFTARKHLGNKPVLPPKASHLQVGIQQKESGVTGDGAIYNDVKKRAKDVSSIAPLPSTGPEDLTKVRKP
KKLKSDFTEVETIQKKSISSLSKHGLPVYTRIERSEPVDIEDKQLQELGNV-
SRSSSSFEPRRRSDSYSSDYPPPLPPKIIKMKKGTEGPAGNAIKKNTAPSPYSPKVDTGTVTTPPTSGQN
EGPTDKSNRCRRSLDIGMSKPEGTSGPESYSGKPSIYEGDGTKGGYKGSMKKISSSLDKSIFGGAMLMAG
QQAAQHQARQSVIQRKDTKEEKVFEAVTMSLSTLGTTLTAGLAGGPKLMIAGMAVTAITGIIDTVKDVFY
LFSGIERPKDPLIKLLDTYSGLINDRESGVRKCMVPGDSMMIYMAYQNDSFKPEKENTELYFLDTINSEL
LYMNTSDIILDYQLRVACPIGVLRSPDTDITAYTIMYDGE—
VKKYVFTRLGILLSRTPVVRLTCGRVTTLTIRPYEVPMSSMQLLKMATPGEPKSTRSIPSDVCDKYPLKK
FYLLADGCPYDSQTMIVHTTCSILLKMSTWDPFRNRWVLKNPFRQEGEFKQLFTFSKYDFNDTIIDPNGYV
PGHSDFCTNKQSSQCYWTESMMLEDVTSCQTRVRKIYVKIALGDRGFDSFVLTCPSGSTPVSIDGNDKII
ELPVGDYGTSKLFASTEKKRIGVFCMHNYDTRYKSDIIILFD——KNSNRGIKSNYNDRDKLFTGLS—-
MPFRSRYCNRRQEC———-—
YFGDVDFTNPDVELDIHHSSEIMLKESYEESIDDIVKKSKTSFPTSIKVTFTVNNLGNAYKNPSRFWEDA
INKRTYSAILISLVPCTSRNKDIL-
GYIVSMYLQSTEDYGDGKHYYFKKIDTSECRAELDLNSRITVSCDPFSIPRNVVNYEGLCFAVVTSKDHC
ATEKEWMKNHGYTSKYSSHRTCITYPTDYYCGYGIYD-
YFPDYDSCKSYIIEYKDLWIESEVIQPPYTFEFTHDRNNEYVSKELSDRMNELYEEYKKLIEYTDGTLPK
SINRLATALTKEGREITSVNVDGNILELAYQADKEKIEIQDKISEITNDIFIHTLTDQDLEIMAAENDRC
CIIDRNNLTKYYPIDKYICGVSDYVYDEEETKYVLINDTYITYEYLSGAVVTTCYNSIIPLDTKESRKIV
EDAITIYNAVSDALNDVFDEMDNISLALIASENDYIES

>ul_Pigvi659488472
TKIPWCLYITTIGYRSCARKGLYHDMQDIDRKSSATRYLKIAKKEQSRLLNSFNWTKIKEDVRSFNRSCN
LGNGYYNYTIEATITSSDAMKFLTSVLDVETVEIMGNNATINSENPNTLYTNCNNVTANKVFIHNIKVVS
LLGNTGDGSNINSELQCISK————
NDTVYTHQVVSGCEECSMKFMASVTPVSVDFNNTMEGIEDNTDSFYCNLEEGNCMEFILSSAVGTELKHS
NTTHSRHRRSISSEEFDCRYLHYPVDEMACINRRSKEPKEKD—



PGFVARKHLGNKPIIPPRASHLQVGIQQKESGVTGDGAIYSEVKKKAKNVYSIAPLPSTRPEDLATVRKP
KKLKSDFTELETIQKKSISSRNKHVPSIYSRIDRSEPEDIEEKQLQALGST-SRSSSSFE———-—
PPPSSDFPPPRSPKDRIQMKKGTTSPAGNTIKRNIGPSPYSPKVDTGTVTTPLKGGQNEGPTNKNNRCRR
SLDVGMSKPESTSGPTSSPLAGSPPYEDGTKGGYKGSMKKISSSLDKSIFGGAMLMAGQQAAQHQVRQSY
IQRKDSKEEKVFEAVTISLSTLGTTLTAGLAGGPKLMIAGMAVTAITGIIDTVKDIFYLFSGIERPKDPL
IKLLDTYSGLINDRESGVRKCMVPGDSMMIYMAYQNDSFKPEKEITELYFLDTINSELLYMNTSDIILDY
QLRVACPIGVLRSPDTDITAYTIMYDGE—-
VKKYMFTRLGVLLSRTPVVRLTCGRVTTLTIRPYEVPISSMQLLKMATPGEPKSTRSIPSDVCDKYPLKK
FYLLADGCPYDSQTMIVHTTCGILLKMSTWDPFRNRWVLKNPFRQEGEFKQLFTFSKYDFNDTIIDPNGV
PGHSDFCTNKQSSQCYWAESMMLEDVTSCQTRVRKIYVKIALGDRGFDSFVLTCPSGSTPVSIDGNDKII
ELPVGDYGTSKLFASIEKKRIGVFCMHNYDTRYKSDIIILFE—-
KNSHRGVKANYNDRDRLFTSLSAMPYRSRSCNRRQEC———-
YFGDIDFTNPDVELEIHHSSEIMLKESYDESIDDVIEKSKTGFPTAIKVTFTVNNLGNAYKNPSRFWKDA
INKRTYSTILINLVPCTSRNKDIF-
GNIISMYLQSTGDYGDGKHYYFKRVYGGNCQAELDLNSRITVSCDPFSIPRNVVNYEGLCFAVVTSKDHC
ATEKEWMKNHGYTIKHSTYRACRTYPTDYYCGYGIYD-
YFPDYDACKSYIIEYKDIWIESDVLQPPYTFEFTYNSNNEYVSKELSDRMNELYEEYKKLIEYTDGTLPK
SINRLAMALTKEGREITSVNVDGNILELAYQADKEKIEIQDRISEITNEIFIHTLTDEDLEIMAAENDRC
CIIDHNNRTKYYPIDKYICGVSDYVYDEEERKYVLINDTYIPYEYLSGAIVTTCYNSIIPLDTKESRKIA
EDAIIYNALSDALNEIFDEMDNISLALISDESDYIES

>u0_Cotvi377830103

EIYILFILTIITSYETCMRKALYHDIKDVST——-
LPKYLQGVRRERTRLLLSFDWESISKSVSDFYKICDNNETYYNYTIYITINTQITITLLSNIMGIEFIYN
TGVEAIIGIT—————-
INECYNISSKAIKNSSGTLLIFGETSSIDVFIDSTIKCLENLINTNKISYTTNITSNCYTSSISFMSSVV
EIVEEYNKTLNGLKSNTNDYYCKLTSNSCVELILDDIANTTLINNTKTNNRHKRDLRTKELQCLYESFGD
DDTSCLQKRSKKENKKD-
LKMLARKDLGITETIPGGVTHIQTGVYGASGTVMGDGEIYSKIKSHTKDAKKFLPVDTNLVSDLATVSKR
KGTKSTFTEMSTVQKSNIRNPKHKYNSEYATIKVDEDQVIDQRKYGSSSASLSSSSSSFEDDTVEYSGTK
GSSIDSAKGMVATKEGFSTIPGVSVTST--PLTR————-
RGAINKIGKTSPGPPQVPRETRCRRSNNVNMSKPDETSKPDVYESGGPSKKN——-
KSKYKSSMSSIATKFDKSAFGAAMLLTGQQAINHQNRAMVLSDNDSQSERIFEAVSMSLSTIGSTLTAGM
VGGPKLMIAGMGISAIAGIIDTVKDIYYLFSGYERPEDPVIKLFNTYSGLVSSSDMGVRKCLTPGEEMIT
FMSYRNDSFKPESEKTSLYFLDVINTDLLYLNTSNIILEYQLKVACPIGTLRSPDVDITAYTIMYSS—-
NDIKRYMFIRLATLLTKHPVIRLTCGLSTTLTIRPYEVKISDMQLLKMATPGEPESTKSIPSDVCDIFPM
KKFYLMAGGCPYDAQTFIVHTSCSILLKLSTWDHIKNRWVLQNPFRQEGDFKQLFTFNKYDFKDTVIDPN
GVAGHASFCTNRSSNQCFWSEPMILENTKSCQSRVRKIYVKLTVNGDGFTSFVLNCPSGSTPVCIKSDNT
ITELPVGDYGSAKLFSSIKPAVISVFCMHNYDKRYKSDIILNFTSNSMLSYSKIDNNYHKTNMFYNLASM
PFRSLFCNRRSGCYYAG———-
IPLHNDSIDVELHYGTEIMLKETYDNSIDKVIEKSKTHFPSPLIVKFNVDNLGKGYDNPDRFWSDAKKMR
TYSAIAIKIVSCTLRNKNIF-
GDVISMYLQSDMTYGNGNIYTFKSGNHTMCEATLDLTSRVTVSCPAFSIPRNISNNEGLCFTVATSKDHC
ATDDEWLKSHGYWYADALTRVCSWKCLDYYCSYDFKT—
RFPNYDPCKSYIIEYRDTWIESNVLQPPYTFEFERDNSNEYVDNEITIKLNKLYNEYKNIMEYSDGSLPA
SINRLAKALTNEGRDITSVNVDGNLLDIAYQADKEKIEIQEKIDELTRDIFIHTLSDKDIEIISEDNNRC
CILDKNNHVKYYPIDKYICGLDDYIYDEDNISYVLVNETYISYNYLSGVVVLTCYDTIIPLDTKSARDSV
EDEITSSATAEALNDLFEELDNVSAITIIKDEDNYISE

>ul_Cowvi325557941
LKLSLAIYLTASCYETCMRKALYHDLVDKDSVASLPKYLQVVQRERSRLLATFNWTGISESVRNFIKICD
VNGTYYNYTISIIIRSTISKILGVNETELNLITTINNTVNNTVDDNNTLINNCYNVSVSDAFITLVEILM



LTGTSSSDTFISSTIECLKTLINTIRITQNMNVTSNCDKCSMNLMASVIPAVNEFNNTLKGVKNNVYNYY
CKLTTNTCDELILDEINNTTIIRNSTTNSRKRRDLSTKELDCLYESYGNEDVSCPRRRSDKKE————
MKLFAKKDLRIDSVIPRGTTHFQVGASGASGGVVGDRSPFQNVKSRASLAEKIMPVPTTAEEQLATVNKT
KGVKSTFTELSTIQKSSAKPSHRPSDSIYSSIR-LDSEDIQTVEYNE——
RGSRSSSEFEDDTVEIQGSSSFEIDRM——
KGRSSSPKSDLYSTVKTTLSGIVTKDYPVNTGSSVSPDSPRPSPQRDYPQVRCRRASSIGMSKPDDTSQI
EEYAGNGPNNPI-——
KKKYTSTMSKISTKFDKSAFGAAMLLTGQQAISQQTRSTALSRKDSKEEKIFEAVTMSLSSIGSTLTAGM
VGGPKLMIAGMAITAITGIIDTIKDIYYLFSGQERPVDPVVKLFNTYSGLLSDNNMGYRKCLTPGDDTLI
YIAYRNDSFKQNTDATALYFLDVIDSEILYLNTSNLVLEYQLKVACPIGTLRSVDVDITAYTILYTA-
DNIKKYKFIRMATLLSKHPVIRLTCGLAATLVIKPYEVPISDMQLLKMATPGEPESTKSIPSDVCDRYPL
KKFYLLAGGCPYDSQTFIVHTTCSILLRTATRDQFRNRWVVQNPFRQEGEYKQLFTFSKYDFNDTIIDPN
GVAGHASFCTNRSSNQCFWSEPMILEDVSSCSSRTRKIYVKLGINAEGFNSFVLNCPTGSTPTYIKSDNV
ITELPVGDYGTAKLYSATKPSRIAVFCTHNYDKRFKSDIILMFNKHGFPFWTMTGSATGRDRMFTELSKM
PFRSRYCNRRRSG———-
CYAGIPFHEDSVETDIHYGPEIMLKETYDNSIDRVITKSKTHFPSPISVKFMADNLGNGYDNPNSFWEDA
KTKRTYSAMTIKVLPCTVRNKNIFNGDIISMYAQSSQDYGDGTKYTFKSVTRSDCESSLDLASKVTVTCP
AFSIPRNISTYEGLCFSVTTSKDHCATGIGWLKSNGYGKEDADKRSCYWISLDYYCSYDWKS—
TWPDYDPCKSYIIEYRDTWIESNVLQPPYTFEFTHDNSNEYVDKEISNKLNDLYNEYKKIMEYSDGSLPA
SINRLAKALTSEGREIASVNIDGNLLDIAYQADKEKMDIQTRINDITRDLFMHTLSDKDIDIISEEGKRC
CIIDKNNRVKYYPIDNYLCGLDDYIYVEYNKSYVLVNDTYMSYDYLSGIVVLSCYETIISLDTKDAKDAI
ENEIITSAVAEALNDMFKEFDNVSAIIIKEEDNYLNS

>ul_Yokpo345107192
HILCLITISIVSNYNTCMRKALYHDLTDKDNVASLPKYLQVVERERSRLLATFNWTNIANNVKEFIKQCN
INGTYYNYTINMAIKQSSLSKILGVYNESEMYLDSDNTVNKNMVDNIGFLINNCYNVSVSDVFITLKEILT
LTGTSTSNTFVSSDISCLKTLINTDYITQNISVISNCDKCSIDLMTSVIPVVDEFNNTLKGLKTNTNKYY
CKLTTNTCDELILDDINNTTIMR-TTENKRKKRDLSTDELDCLYKSYGKDDISCPRKRSDKVN————
MSVIAKQDLGIHSVIPTSKTHLQVGASGSIDGVIGDSSPFQNVKSRASIAEKIMPLPITSENDLATINKQ
KNIKKSFTELTTIQKSTVRPKNKQYSDIYTPVK-RDSEDIDTVEYNK———— SRRESSFEDDTVEYKN-
NAKGIPDPLITKRTDYSILPNTGSSITPRRGITPP———— LSSNAPPDVNAPPENKGFK-
VRCRRSISVGLARPDTYLSEHYEENNGSKNRI——-
QKKYTSSMTKISKTFDKSAFGSAMLLAGQQAVNQQIRSNVLTKKDNKDEKIFEAVSMGLSTIGSTLTVGL
V_
SPPLMIAGIGISIISGIIDTVKDIYYLFSGGYKPEDPVVKLFNSYYGLVSNNNMGVRRCLTPGEDTIIYI
AYKNDSFKPNMDTMALYFLDVINSEILYLNTSNLVLEYQLKVACPIGTLRSVDVDITAYTILYVS-
DNIKRYKFVRLATLLSKHPVIRLTCGLATTLVIRPYEVPISDMQLLKMSTPGEPESTKSIPSDVCDKYPL
KKFYLLASGCPYDSQTFIVYTTCSILLKTATWDQFRNRWILQNPFRQEGTYKQLFTFSKYDFNDTIIDPN
SIPGHASFCTNRTSSQCFWNEPMILEDVTSCNSRTRKIYMKLGTQSEGFNSFILNCPTGSTPTYIKNNNF
ITELPVGDYGTAKLYSSTKNIRLAVFCTHNYDKRFKSDIILIFGRSSVSFSSITNSVTGKKNMFMKFSKF
PYRSTFCNRRPGCYYAG————
ITFNEESVESDIHHGPEIMIKETYDNSMDQIITKSKTHFPSPLSVKFMVYNNLGNGYNYPDSFWKDAKDGR
TYSSMTVKILPCTMRNTNIF-
GPIISMYLQSSQDYGSNNIYRFKSESHQDCESTLDLISKITVTCPAFSIPRNISKYEGLCFSVTTSKDHC
ATGNSWLKSRGYGKDDAKKRFCFWVSLDYYCSHDWSF-
TYPDYDPCKSYIVEYRDTWIESNVLQPPYTFEFIHDNSNEYVDKEISNKLNELYNEYKNLMEYSDGSLPA
SINRLAKALTAEGREIASVNIDGNLLDIAYQADKEKIDIQNKINDITRDIFIHTLSDKDIDIIAEENKKC
CIIDKNHNVKYYPIDNYICGLDDYIYIQHNTSYVLVNDTYINYDYLSGIVVLTCYETIISLDTKASKDAI
EEEIMTSAIAEALNDIFKEFDNVSIIMIKEEDNYLNN

>ul_Canvi40556072
KITIIIIIVILSHGKSCVKRSMYHNNEQVDFKAEAIKYLEIAIKEKNKFVSEFDWSNISHSVEYFLNNCI



KNTHYYNYDYVIRISSKAIQKFTMVKDIQHRKN——
NNKFTMPMEYVKYYNSPCNNVTIGSVINFTINLVTFEGISIQYPYMDSDFKCITSIILCSVTVIKKTLVG
HCENTSISLMADTMNPPDEYLEVLKSLQDETRLFYCMLSSNDCLNYILEETSDYKLSPYHKSSSRSKRSI
LEEDLDCMYENYSGTEYSCKEKRKKKREKEENDDEYIAKHLGVQQILPSSASHIQVGIYGDGSGVLGDGA
IIDRLSLRARQFSQYMPVPIGTPQNISELEKVKSSSRDVMAISVANKRSVKRDSDLSDSSETNIDNKGNS
RIKEISYKS——KGNTRQRNNFSSTSIPSSQSRSRSLSSLRRLNNCGTYGSNACALLGVPKH-
KVTGFNEIRSSKIQKKLGTSVDRNTLGQNVGDTFSTSVDSARIGGSGGVSSDVVYQSHANE——-
RRVYREKMVETAKKFDKTSLLTATQLMVQGLISSRMRAEDLKKADGESEIVFEAVSASLSSVGNAMLAGM
VASPNVALAGMGLSFISGLLDLGKHLYNLLSGKPKPEDPLVKKFNQYSEIVADSNMGVRTCLMPGSDMVI
YLSYRNDTFKPSLESLNMYFIDVLDSVVYYLNTSNVIMDYSLTIVCPIGYLRSPDIDVNAYVNLKTR-
EDVRFYQVTRLGAMLSKSPTVTFTCGKDITLTLKPFEVPLSSMQLLKMATPGEPDETKSIPSNVCDLFPL
KNFYLLVKGCPFDSKIAIAYTTCSVLLRMSVWESEKQRWVLENPFDQKSRFKQLFTFSKFNFNETIIKPN
EVPGHAKFCADRQSNQCHWYDVMVLDDITSCQTRSRKIYVEIYFGNRGFTSFVLTCPSGSTPVAVGKKDG
ITELPFSDLFTVKMFASVKKKSIGIFCINDYDTRYRSDMILRFVEPNFPKDALLNTYDGQNKIFNGLVTM
PYRSRTCN-
SLSKECTSFHHRIDVWSPNYVVDIDVGAELMITEKYDESATENIEKSKDFFPHKLKLDYSLSKIGSVYDQ
ADRFWSDAKKKRTFSSILIVLLGCDIRKNIIY-
NDRISMYHQYGDNYGDSKKYKFNRLSGSSCSAELDLTTKVSIKCDEFSINRYLKGYEGLCAVTITSKDHC
GTNWDDIKTFGYSSNYANSRRCQQTHPDNYCGRIYQHYHHPKYEPCRSYMIYYTDTWIEKEVLNPPYAFN
FKYDTNNEYVDGMLSSKLRDLYKAYKELYEYTEGTLPKSINRLANALTPEGRQITNVEVDSNVLEIAYLA
DMEKMELENKIKDLSKEILVNTLSDDDLEIIKERYDSCCLLDSQNTSKVYPMSNYTCGIYDFIYNYTTNT
MVLINDTYMNYDMFSGARVVTCFDSIIPLTINSSKNEVQNLLLLHSVERGLDSLMMELDNISSILLDNNI
TYVE-

>ul_Fowvi9634777

YKYIMIYAFIHDSKTCMKNPMYHSNEQTDTKAEALKYLELAEKEKSLFMGKFDWEKIRKEVKDYKTKCIK
KSNYYDYSYVLRVGTKTLIQQLTTANSIEVT-
TSSGSFKIPIDYVKYENPKCNNVTISTVINFSVDIINFNGVSVQHPYMDSDFDCINKIVSCSISTIRKTL
TGNCDHASMSLMAEVVTPPNSYLNIINSIKDVTRLFYCMLENNDCSNYVLAATAVAKLSSYYTKGNRHKR
DTLDEDLECMYEAYRGTEYTCKAEIASRKKINTDDDETMARYLGVDGVIPDRVSHIQTGIHGGNDGIIGD
GQLISRLSLQARQFAPYMPVPLDTPYSIDVLRTTSPPSKNVIAVSVANKNSVLKILTEGDGTKQSKATKG
SDTMKEIDFRDTGGELYNQSLMVDTTSIPRHSFGRDSTMQTTNIEDCGKFGNTACALLGVPGKNNVKHNT
IIDKLRNKTPPSRGKENHERSQVSRVSWISNIDISLYSRTSTRLSESQGDSSDESSKS—
KVYREKMIETAKKFDKTALTSATQLIVQGMISARIRNENFKNVDNEAETIFEAVSASFSSVGNAMLAGII
ASPTVAFAGMGLSFISGLLDLGNHLYQLITGKPKPEDPLVKKFNQYNELVSDSTMGVRTCLMPGSDLVIY
LAYRNDSFKPSLEKLNLHFIDVPESIVYYLNTSNIIMDYSLTIACPIGYLRSPDLDVNAFVTLKVT—-
EEVRFYQVTRLGAMLSKSPIVRFTCGREVTLTLKPFEIPLSNMQLLKMATPGEPEESKSMPSNVCDLFPL
KNFYLLVKGCPFDSKVAIAYTTCSVLLRMSIWEEENRRWLLENPFDNKNRFKQLFTFNRFNFNDTVIKPN
EISGHAKFCANRQSNHCHWFDVMVLDDISSCENRVRKIYVEIYFGSRGFTSFVLTCPSGSTPVAVGNKDG
ITELPFSDLFTVKMFASVKKTNIGVFCVNDYDTRYRSDMILKFVEPNFPKDVLLDTYDGQNKLFNELVNM
PWRSRTCNIVGSKSCISFHGRIDIWNPNYVVDTEIGSEIMITEKYDDIATSSISKSSHYFPYKLQLKYSL
SGLGKVYDTADRFWQDAKKKRTFSSMLIVLVPCNMIQNIIY-
SQRISLYQQATNKYGDGKKYVFTTLSGSKCTAELDLTTKLSLQCEEFSLPRTLPQYEGICSITISSKDHC
GTTLDSSKYRGYSSSHANTRRCYPSVPDNYCGYSY—-—
YYPPQYEACKSYIIYYSDTWIEKEILDPPYAFNFKYDTSNEYIDSTISGKLRGLYQAYKELYEYTDGTLP
KSINRLAGALSDKGRDIASVNIDSSVLEVAYLADMEKMQLEEKIKDLSKEVLISTLSDNDLEITIKEQYGM
CCLLDKLNTSKVYPNCNYTCGLDDFIYGNTTEITVLINGTHMDYDMFSEASVVTCLDNVIPLSIGSARSE
VEKNILLYSIELGLGSLMEELDNISSIMLSNNITYID-

>ul_Pigvi659488480
MKYMIIIYTFIRNTKTCMKHPMYHAQEQTDTKAEALKYLLLAEKEKSLFMAKFDWEKIRKEVKDYKSKCT



KKANYYNYSYVLRVKGDKSLIQRLTTTDSEYITTRLESFKIPIDYVKYENHKCNNVTISTVINFSVDIIN
FKGVSVQHPYMDSDFDCITKIISCSISIVKKTLTGNCEDTSMSLMAEVVTPPDSYLSIINSIPDITRLFY
CMLENNDCTNYILAATTMAKLSSYHKKGSRYKRDLIDEDLECMYEIYNGNEYSCKSETLSRKKINTDDDE
SMATYLGVDGVIPERASHIQTGIYGGDDGIIGDGQIISRLSLEARRFSPYMPVPLDTPGSIDILRTTSSP
SKNVIAVSVVNKASVLKILTEGAGTKQAKATKGGGAMKEIDFRDRGGELTKQKSSFNTTSIPRSSFRNDS
NLRTVNINECGRFGNTACALLGVPSENKNNNHTIVDKLRNKTQPSKGKENHQRSQDRLSNGDMDLSSYTT
RHSRGRLSESQGDSSDGSSQS-
RVYREKMVETAKKFDKTALASATQMMVQGMISTRIRNENFKNVDNEAEAVFEAVSASFSSIGNAMLAGII
ASPTVAFAGMGLSFISGLLDLGKHLYHLISGKPKPEDPLVKKFNQYNELVYSDSTMGVRTCLMPGSDLVIY
LAYRNDSFKPSLEKLDLHFIDVPESIVYYLNTSNIVMDYSLTIACPIGYLRSPDLDVNAFVTLKVT-
EEVRFYQVTRLGAMLSKSPIVRFTCGREVTLTLRPFEISLSNMQLLKMATPGEREESKSMPSNVCDIFPL
KNFYLLVKGCPFDSKVSIAYTTCSVLLRMSIWEEENKRWLLENPFDNKNRYKQLFTFTKFNFNDTIIKPN
EVSGHAKFCANRQSNHCHWFDVMVLDDISSCENRVRKIYVEIYFGSRGFTSFVLTCPSGSTPVAVGNKDG
ITELPFSDLFTVKMFASVKKTNIGVFCVYNDYDTRYRSDMILKFVEPNFPKDTILDTYDGQNRLFNDLVNM
PWRSRTCNIVGSKSCISFHGRIDIWNPNYVIETEIGSEVMITEKYDDLATSSLSRASDYFPYKLQFKYSL
SGLGKVYDNDDRFWADAKKRRTFSSMLIVLVPCNMRQNIIY-
SQRISLYQQATNKYGDGKKYMFTTLSGSKCTAELDLTTKLSLQCEEFSLPRTLPQYEGICSITISSKDHC
GATSDSAKSKGYSSSHANTRRCYPSIPDNYCGHSY——
YYPPQYEACKAYMIYYRDTWIEKEILDPPYAFNFKYNTSNEYIDSNISGKLRDLYRAYKELYEYTDGTLP
KSINRLAGALTDKGRDIANVNIDSNVLEVAYLADMEKMQLEVRIKELSKEVLVSTLSDNDLEIIKEQYGM
CCLLDKLNTSKVYPNCNYTCGIDDFIYGNITETTVLINGTHMDYGMFSEASVVTCLDNIIPVSIGSARSE
VEKNILLYSIELGLGSLMEELDNISSIMLSNNITYIE-

>ul _Canvi40556093
NMKEITISVMFVENDSCLRKSKYHSNKELDHKATIAARYLKIAARERERFHNCFNWKHIREKIKYFIKMCG
TYSVYYNYTYSLCINGNSSTVLSLSKENIHNCETRNVTCSVPVSDVTYDNNKCKNITVDKVINFTMTIVT
FKGVSSSPPYESSNFECVKHMLNCGQLIMTSKLTNNCNDCHMSLMVDVVPVPDEFKTSLTGGLDKASLFY
CEVTGGDCINYIINDIKSSKLHNYRSKRDTNDYNTINNHLDCMYKMYDGEEYDCNRDKSNHERRVRYYNF
LIKDYLGID-
NVIQDITHLQVGMYKKHKGISGDGEIINNLKDMIKSFRTYMPISSGSPKDINILDVIPLKGKNVSSLSIA
RKESTIRKKHIFTKD—LDNLERNKNSYFKDIAYKKSGGRVATEKLGVK——
SIRPRGRSSHYIPLYHAKYRCKRGIGAVCGLLSTNDSGSSSGNSEL-
GSSIMSQRTSSNHNSILSYNSILSRYSSTSSSRNSSGDSNDSSGRSSTGSNVSGSATDYGSKMVKISKLL
DKTTF—————
NLASQLLTSRLIDLQVRYSDNDRATAVAETVSASLESIGGVMSAGSLTSARLCFSGMGLSAIAGLIDAGY
DIYHILTGKPRSPDPVIQTFNMYSRYMSDTASGVRKCMIPGTETLVYMSYRNDSFKQPLDKLSLYFIDTP
DSVLMYLNTSNVVLDFSLTVACPLGHLRSVDVDITAYTTLKTNEDGVRFYKFLSLGAMLSSFPTVRLTCG
KDITLTLKPFEVKIQDMQLLKMATPGEPEETKNMPSNVCDIFPLKTFNLLVRGCPFDSITYITHMTCSIL
LRLASWEPISKRWILESPFGKDNDLKQLFVFKKRNFSDITIIKPNLIQGHSKFCVSKHTTECYWKDIMLLD
DTSSCTARARTIYVEVYFDGRGFTSFVLTCPSGSTPVAVGNKDGVIELPIGDFYTSKMFASTKEKKIGIF
CVDNYDSKFKSDLIIKFVSQKYNDSIILDEYTGKERVFEDMAGMPWRSRKCTWSHKRSCISYHGRIDIWT
EDYIIETDIGPELMITEKYHDTINNSIEKSKLWFPSDLKIDYYISNLGKAYDDSNRFWKDAKNMRTYSSI
VLILMPCTMRANMLYNSEAISLYHQSTQDYSDGKKYLLTRVSGSNCFAELDLETRMSVSCEAFSIPRTIH
KYEGICSITVTSRDHCASVEDDVKVSGYSKEQANTRYCYPWDPDHYCGYSFRHYRYPKYEPCRSYIVYYK
DAWIEKEVLSPPYAFEFTYDKNNEYVNPRLSNSLKRLYEEYSSISEYKQVSLPSAINRLSESLTSNGRSI
TEVVVNGRILETAYKADTERLELERAISITSQEVIANSLSAKDIDIINKEK——
CCLINRDNSIKINTLSNYYCGIDDYIYKDQIRPLILINGTLEDFNLLIGEPIVSCIETVIPINTEKIGNE
IEETILLRAFKEGLEELMYEVDNISSILMKHNVSSLSN

>ul_Fowvi9634793
SLKGIIISILFLENESCLRKSRYHRNKETDHKAIAARYLSIITRERERLHNCFDWKSIREEIKRFISMCD
TRSNYYNYTYSLYINYKSAAALSLSKEDIYNCETHNVTCSVPMYAVTYNNDKCKNITADTVVNFTMTIVT



FNGVSSSPPYEPSNFECVKHILNCGQVIIDTKLTSNCHDCQMSLMVDVVSVPDEFKTSLTGGLDKASLYY
CEVTGGDCTNYIINDIKSSKLRAYKKRRTKTKRDTINEHLNCMYNMYDGEEYECSDYKNRKLNRHRRKDI
RLKNYLGIDSVILEDITHLQIGMYKKQKGISGDGELVNTLKDMVKSFRTYMPISSNIPKDVNILDIVPLD
GRNVSALYIATKESIKTKHIFEED-LDKLENNKNSCFKDIAYKEYGGRVATKSLGVR-
SIIPTSQQRRSVSSKSHKSIRCKRGIGAVCGLLSTRDSSSTPS—————

GGSLTSAQ
DSSYDNHTSGDTSGYSSVNLSGSGSSTEGSYTDYGSNMDKIAKQLDKANF———-—
NLASQLLVHRLIDLQLRYNDDSVATAVAETVSTCLESMGGVMSAGSFMSTRLAFSGMGLSTIAGLIDAGV
DIYHILTGKPRSPDPVIKMFNTYEEYISDTETGVRKCMIPGTETLVYMSYRNDSFKQPLDKLSLHFIDTI
DSVLMYLNTSNVILDFSLTVACPLGYLRSIDVDITAYTTLKTNEDGVRFYKFLNLGTMLSSFPTVRLTCG
KDITLTLKPFEVELRNMQLLKMATPGEPEETKTMPSNVCDIFPLKSFNLLVRGCPFDSITYIIHTTCSIL
LRISSWDPAGKRWILENPFGKDPELKQLFVFQNRNFSDIVIKPNTVQGHSKFCANKHTTECYWKDTMLLD
DTSSCESRSRNIYVEIYFYGRGFTSFVLSCPSGSTPVAVGNKDGVIELPIGDFATSKMFASTEENKIGVF
CIDNYDSDFKSDLIINFVSQAYNESVIIDEFTGRERVFEDMAGMPWRSRKCTWKHKRSCVSYHGKIDIWT
EDYIIETDIGDEIMITEKYDGTIDNSVEKSKVWFPCDLKIHYYIKDLGKAYDDSNRFWSDAKNMRTYSSI
VLILIPCTMRANMLYNSDTISLYHQSTQDYGNGKKYILTRVSGSNCFAELELTSRMKVTCDPFSIPRTIH
KYEGICSITVTSRDHCATLEDDIKTSGYSKEQANTRYCYPWDPDHYCGYSFRHYRYPKYEACRSYIVYYK
DTWIEKEVLSPPYAFKFTYDKNNEYVNPKLSNSLKRLYEEYRSISEYKQGSLPSAINRLSESLTSNGRSI
TEIIVNGRILETAYKADSERLELEHAISITSQEVIANSLSAEDIDIINKDK-—-
CCLINRDNSIKVDDLSSYYCGLTDYMYNDQIRPMILINGTLQDFELLIGEPVVTCIETVIPLRTKSIRHE
VEEIMLLRAFKEGLEELMYEFDNISTILMRHNVSSLTN

>ul_Penvi659488255
CIKEIIISILFLENDSCLRKSRYHSNKELDHKAIAARYLTIVTRELERFHNCFNWKLIREKIKYFINMCN
KRSAYYNYTYSLHINYKSAASLSLSKEDIYNCETRNVTCSVPMHDVTFSGDKCKNITVDKVVNFTMTIVT
FKGVSSSPPYEPSNFECVKHILNCGQVMLISKMASNCHDCQMSLMVDVVPVPEEFNTSLTGGMDKARLYY
CEVTDGDCINYIINDIKSSKLRAYTGKKIRSKRDTINGHLNCMYNMYDGKEYQCPNYKEEKQKRRRRKDV
RFKDYLGIDSEILKGVTHLQVGMYKKQKGISGDGEIVNTLKDIVKSFRTYMPISSDTPKDVNILDILPLE
GKNVSSLSISKKESIKKKRIFTEY-LDKLENNKKSNFKNIAYKESGGRVATESLGVR—-
SVKPTDVSGDTVYNTKSKSRCKRGIGGVCGLLSTHSS-SVAS——EINGGSITSQGN———————————
THSRHRGSSNSSRYGNVSRNSSANLSRSGSYDGGSYTDYGSKMDKMSKLLDKTTF———-—
NLVSQLLVNRLMDLQIRYSDDTVANAVAETVSTSLESIGGVMSVGSFKSVRLGFSGMGLTTIAGLIDTGV
DIYHILTGKPRSPDPVIKTFNMYEEFISDTEAGVRKCMIPGTETLVYMSYRNDSFKQPLEKLSLYFIDTI
DSVLMYLNTSNVVLDFSLTVACPLGYLRSIDVDITAYTTLKTNEYGVRFYKFLNLGAMLSSFPTVRLTCG
KDITLTLKPFEVKLRDMQLLKMATPGEPEETKNMPSNVCDLFPMKNFYLLVSGCPFDSITYIIHTTCSIL
LRIASWEPVGKRWILESPFGKNSGLKQIFVFQKRNFSDITIIKPNTVQGHSKFCANKHTTECYWKDVMILD
DTSSCAYRSRNIYVEIYFDGRGFTSFVLTCPSGSTPVAVGDKDGVIELPIGDFYTSKMFASTKENKIGVF
CVDNYDSEFKSDIIINFVSQVYNGSIILDEFTGKERVFEDMAGMPWRSRKCTWQHKRSCISYHGNIDIWT
EDYIIETDIGDEIMITEKYDGTIDNSIEKSKLWFPCNLEINYYINDLGKAYDDSNRFWTDAKSMRTYSSI
VLVLIPCTMRSNMLYNSDIISLYHQSTQDYGNGEKYILTRVSGSNCFAELELNSRMKVTCDPFSIPRTIH
KYEGICSITVTSRDHCASLEDDIKTSGYSKERANTRYCYPWDPDHYCGYSFRHYRYPKYEACRSYIIYYK
DTWIEREVLSPPYAFEFTYDKNNEYVDPKLSDSLKRLYEEYRSISEYKRVSLPSAINRLSESLTSNGRSI
TEVIVNGKILETAYKADAERLELEHAITMTAQEVIAHSLSAEDVDIINKQK-—-—
CCLINKDNIIRLDVLSSYYCGIDDYIYNDQIRPMILINGTLEDFNLLIGEPVVSCIETVIPLQTKTMREE
TEETILLRAFKEGLEELMYELDNISTILMKHNITSLTN

>ul_Canvi40556092

MDITIIIFTIFIRSEFCRRKSIYHNKNETDYAATATGYLSIAKVHKEMFIKSLNWDSILASVKRFLAKCSN
NKGFYNYTINITVGKKNVKTLLLYNNSMNFVNDTDRYFNLPMEHVSYFDNGCNNVTVDEVINFSVVIITF
KGVSTHEPYTASDFECIRKIVECSKVKIDKSVISNCESCTLSLMVEVAGIPEEFNTTLEGATGTSELLYC
MMTNGDCIDYVPIEFQSTLLSSYKQNNHRVKRDAISEDIRCMYSMYKEDEFVCSSRSKGTSEENDPIEVS



LKKIMRMEEVIPREATHLQLGVSTSSIQVAGDIDIRAKVKDRAKKLQNFLPIPADTTDEIDKINRSPEDS
KNLSGLAITRKESVRLRSSGSEDGYAELQERRRDDLVEIAYRQKGGKVSTSDSTFDPTRKIIRSVDSTPT
PDYPSHRRCKRGTNDVCAMLGRSEGNPNPPQDSIDQDSLGRQDAVGQSQELIYSPRSSRSHSSIDSMDLG
DDYSSGVSGIGSADSASDGSTSRYSEKMQKVSSSVDKAVFGLAIQTMSMNTINRQSRLQRIEQGFDDTEA
VIEAVSTALSSVGTSMAAGIVTSPYLSFAGMGLSLISGLIDIGKDIYYSLSGTKKPIDPLVRKFSMYNEI
VADTATGVRKCLMPGSDLTIFLSYRSDSFMPQVEKLATYFIDTIDSVLYYLNTSGIIVDFSLTVACPIGH
LRSTTLDITAYTNLKTTDEGIKFYQFVGMAAMLSKFPTVELTCGKDITLTLKPFEVKMTDMQLLKMATPG
EPPATKKFPSNVCDLFPMKNFYLLVKGCPYDSQTSITRTTCSILVKMTTWDDKNQRWVLENPFERNNKHR
QLFTFSTYDFNKTIIKPNEIPGHAKYCANKHVKECYWVDVMILDDITSCASRIRTLYVEVYFSNAGFNSF
VLTCPSGSTPVAVGNTSGLIELPLSDFFSVKMFASVEERSVAVFCVHNDDSRYKSDILISFVKPAYQEEA
VVDTYEGKRKLFDDLVGMPWRSRTCTWKQGRTCIGYYGKVTLWPQDFILRVDVGNELLITEKYDTTVDMN
LEKAITRFPYELDIEFSVKELGRSYDDPNRFWEDAKKQRTYSSILLLLLPCTSRANIFYDNVVISLYMQS
TNDYGDGKKYTFKHMEGGECTATLDLSLKIYMKCPMFTISRNISKYEGLCFATITSKDHCAIKNDEYKKY
GYPSNKADKRHCYPEDPGHYCGYSWNHYTHPEYEACKATIIHYVDTWIESEVLDPPYVFNFKYDKRNEYV
DKELSDTLKTLYDDHLKLIEYRDGSLSKSINRLSEALTGEARSITDVSVDADLIEISYVADQEKVELEER
IKETTKEVITSTLSDNDLEIFKNDDEKCCLLDEKKLAKIYSEENYTCGLEDFRYEIDKQILLLVNNTFEMS
YELVTGMPVLTCFYTIVPLLPTTV-SEVEDSIILYAIEEGIQELLYELDNISVALLTSELSYTR-
>ul_Fowvi9634792

MDIITILITIFIRSEFCRRKPIYHDKNETDYAATATGYLSIARIHKETFIESFNWDSILASVKKFLDKCSN
DRGIYNYTVNITVGTKNINTLLLHNNSVDFINETDRYFELPMEHISYSDSGCNNVTIDKVIKFSVIIIIF
KGVSTHEPYTDSDFECITKVNGCSKAKIDKSVINNCETCTVGLMVEVTDIPEEFYTTLKGATDTSELLYC
MMTNGDCIDYVPTEFQSTLLSSYKQYKHRVKRDITISEDIKCIYNMYRKDDFTCSSRSKETSEGHGNIDMA
LKKIMKIRDITIPKEATHLQLGTSTSTTQVAGDIDIRAKVKDRAKKLQSFLPIPADTTDEIDKINRRPEDS
ONLSRLAITRKESVRLRSSSTEDGYAELQERYRDNLVEIAYRKKGGKIS—
SDPTFDTTVVPLRTYKNELGSSPSSRRRCKRGTNDVCAMLGRSEGNSSSAQDRIEATGRGHAEAIPKSQE
LIYSPRSSRSHSSYDSSNLDDISGVGSSSRRGVSVSLDTA-
SKYSEKMKKLSSSTDKAVFSLAIQTMSMNMINRQSRLQRIHEGFDDAEAVIESVSTALSSIGTSMSAGIV
ISPHLALAGMGLTLITGLIDIGKDIYYSLSGIKKPSDPLVLKFNMYREIVADTETGVRKCLMPGSDLTIF
LSYRSDSFMPQSEKLATHFIDTIDSVLYYLNTSGIIVDFGLTVACPIGHLRSTTLDITAYTTLKTTDEGV
KFYQFVGLAAMLSKFPIVELTCGKDITLTLKPFEVKMTDMQLLKMSTSGEPPDTKTFPSNVCDLFPMKNF
YLLLKGCPYDSQTSITRTTCSILMKMTIWDDKTQRWILENPFEDSNKHRQLFTFDKYDFNDTIIKPNTIP
GHAKYCTNRHIKECFWNDVMILDDITSCNSRVRILYVEVYFSNAGFNSFVLSCPSGSTPVAVGNTLGLIE
LPLSDFFSVKMFGSTEERSVAVFCVHNEDSRYKSDILVSFVKPVYPEDAVVDTYKGKKKLFDDLVVMPWR
SRTCTWRQGRTCIGYYGKVAVWPPDYILNIDIGTELLITEKYDSTVDMNLKKAITRFPYELDIEFSVSEL
GRAYDDPNRFWDDAKKQRTYSSILLLLLPCTSRANILYDNVVISLYMQSINDYGDGKKYTFRHMEGGECT
ATLDLTLKISMKCPMFTIPRNISKYEGLCFVTITSKDHCAIKGDEYKKYGYPSNKANERHCYPEDPGHYC
GYSLNHYTHPEYEACKANIIHYRDTWIESEVLDPPYVFDFKYDKKNEYVDKELSDKLKTLYDDNIKLIEY
RDGSLAKSINRLSEALTKEARSITDVLVDTDLIEISYAADQEKIELEEKIKETTQEVLTSTLSDEDLEIF
KNDYEKCCLLDEKKLSKVYPEENYSCGLEDFVYEHNDQILLLVNDTFMDYELVIGMPVLTCIYIIVPLVS
AT-KKEVEDAITILHAIEEGIQELLYELDNISIALLTSELSYTQ-

>ul_Canvi40556062
NITTLCILITLTYSEFCKRKSVYHDKEETDYTASALRYLYVATLQKKEFMDSFNWTNIKSTVKEFLRKCN
YIASYYNYTVNITV--—
KAIKTLLLCNDTINFTNSSDSDFDIPVEHVSYPDNGCNNITVDEIIPFNVVIITFRGVSTHYPYKDSGFS
CIMRKIAGSKSRINKVITSNCNECSMDLMVDVTDIPQEFTSFLKGATGESELFYCMMTGGHCIDYVLTSL
QDKQLSNYKKRKTRGKRDLLSDDIKCMYENYEDEMYDCNNKDTKSRSRGLSEDIAMKRVLGVKDVIPKGS
THLQVGISSKKEHVLGDHRVYDNIRSRSRDIRSNLPINEETLQLL——-
ENLPNDPKHVSGLAIMKKENVRVQTMESSGLVVRPKKLGEKLIKDIKYAMKGGKLTRPMSTFKVTTLPSS
KIGDEVPQKT—-



HRRCKRSSQKVCGLLGIANNNPNPNANRRGEGLFNRQGTPRMPQGHNSSSSSASEHIYIGLSGSESHGGR
GGSIRGGGGGDDSRSSSSYQRNMRKITSSVDKAVFSMALQMMSMNSISRQARLERMEKGFDDTDAVLESI
STSLTTIGTSMAAGIIASPHLAFAGMGLSLIAGLIDAGKDIYYFLSGISRPPDPVIQKFNMYRDIVSDTN
MGVRKCLMPGSDITVFLSYRNDSFMPQNEKLVTYFIDTIDSVLYYLNTSGIIVDFGLTVACPIGYLRSPT
LDITAYTKLKTTEDDIKFYQFTRLGAMLSKFPVVELTCGKDITLTLKPFEVPISDMQLLKMATPGEPNST
KSIPSNVCDLFTMKNFYLLVKGCPYDSQVAITRTTCSILLRMAIWDDVKNRWVLENPFEQNNRHRQLFTF
QKFDFNDTVIKPNSIPGHAKFCANRQIKECYWTDVMVLDDITSCANRVRTLYVELYFSNRGFTSFVLTCP
SGSTPVAVGNTAGLIELPLADFYTVKLFASTEPKTVGVFCMHNYDRRYKSDIIVSFVKAKYSNDSVVDTF
EGKNKVFNDLTNMPWRSRTCTWRQGRTCVGYYGKVNVWTPDFLLDIDTGNELLITEKYDSTIDTNLEKSK
LYFPYELNIEFSVGTLGMAYDDPNRFWLDAEKKRTYSSILLVMIPCTTRANILYKDEVITLYMQSTNDYG
DGKTYKFTHIEGGECMAELDIKTKITMKCPMFTIPRNISNYEGLCFVTITSRDHCALQSDDYKLYGYPKD
KADRRYCHPTDPGHYCGYSYSYYTHPTYEACRANIVHYRDTWIESDVLEPPYVFNFKYDKRNEYVKKEFS
DKLKELYDNHKKLIEYRDGALPTAINRLASSLTTDGRKITDVNVDSNILEIAYEADEEKIELEEQIAKTS
KDVLLNTLSDEDLDILVENDEKCCVLDKNNKTKLYPSENYTCGLDDFIYYDNEKMLLSVNSSFIDYSLAT
GIPVLTCFYTIVPVNTNTI-NNIESNLILHGMEDAIQDILYEMDNITLALLSNNITLY——
>ul_Fowvi9634767
YLITITLITATHYSEFCKRKPVYHDKEEIDYAAVAAKYLSKAYVQKEVFMKSFDWDKIKKKIRDFLGECS
DSSSLYNYSINVTVSNNVAKELLSQDDKTKYINDTSKDYRLPVEHITYKGSSCNDITVDEVIGFSITIVY
FKGVSTHSPYGDSDFKCVMEKIGSNTVKVEKSITSNCEKCTMDLIMDVTSIPEEFYTTLEGAKDDTELFY
CMVTGNHCSDYVTNRSTEKSLSAYRRDIGRRKRDTFSEALMCMYRKYEDEDFSCEVITDVRTKED—-
DDIGLKKILNLEEVIPKDAAYLQVGATSE——
KVIGDSSIYRDIKRKSRNLQGYMPIKEETLDMLAELEKVRKDTKNVSGMAILKKDSIKKRVYQGENGYTR
HENPKQPGVYKLDYVSKGGKLT-
SRSTFNITSTLSSENQDHHLRGYSIRKRCRRSSQGVCGILGIANTNNTPNQQEQNQRYAAVQGPHPPAQN
QIYQGISDSSDSSIETSRSYAGSHNANGGDGGSGSGGDSSSNSYESNIRRIGSSVDKAVFSLALQMMTMN
AINRQSRLERMERGFDTTDEILEAVSTSLTTVGTSMAVGIVTSPHLAFAGMGLSLISGLIDAGKDIYYFF
SGVPRPLDPVVQKFSMYRDIVSDTSMGVRKCMMPGYDITVFLSYRNDSFMPTTEKLATYFIDTIDSVLYY
LNTSGITIIDFSLTVACPIGYLRSPTLDITSYTKLKTTEDNVKFYQFTRLGAMLSKFSTVELTCGKDSTLT
LKPFEVPISEMELLKMSTPGEPEETKSIPSNVCDIFPMKNFYLSVKGCPYDSQVAITRTTCSILLRMATW
DDVRDRWVLENPFERNSKHRQLFTFEKYDFNHTVIKPNTIPGHAKFCSNRQIKECYWTDVMILDDITTCS
NRARTLYVELNFSNRGFTSFVLTCPSGSTPVAVGDKDGIIELPLADFYTVKMFSSIKPRTIGVFCVNNYD
KRYKSDMIVSFINPKYDNESVIDTYEGKNRIFDDLTHMPWRSRTCTWKQGRTCIGYYGKVEVWTPDFLLQ
VDVGSELLVTEKYDNTVDYNIEKANLKFPYELDVEFSVGNLGMAYDDPDRFWLDAEKQRTYSSILLVVLP
CTSRANILYKEEIISLYIQSTNDYGDGKKYTFKHIEGGECMAELDLKTKMRLKCPMFTIPRTINKYEGLC
FVTITSRDHCAIQSDDYKKYGYPKTTADKRYCHPRDPGHYCGYSLNHYTHPKYEACRANIIHYRDTWIES
EVLDPPYVFDFKYDKKNEYVDKELSDKLEKLYKDYTRLMEYRDGSLPNAINRLASALTNDGRSISDVVVD
SEVLEIAYEADKEKIELEESIVQTTRDVLINTLSDEDVEIFKESDEKCCLLDVNNSSKLYPDEHYTCGLK
DFMYTDDENTWLLVNGSFVDYDLVTGIPILTCFYTIVPLKQSVI-
KDIEKNLLLHAIEDAMQDLIYDLDTISTSLIKNNITSLS-

>ul_Penvi659488232
KIIITTLIAARSYSEFCKRKPVYHDKEEIDYAAVAAKYLSKAYVQKEVFMKSFDWDKIKKKVRDFLGKCS
DSSSLYNYSVNITVGNKVAKELLLQNDKTRYINDSTNDYELPVEHITYKGSSCNDITVDEVIGFSITIVD
FKGVSTHSPYGDSDFKCVMEKIGCKNVKVEKSIISNCEKCTMDLIIDVTAIPEEFYSTLKGANDDTELFY
CMVTGNHCGEYVNNKSKEKSLSAYRRNRGRRRRDTFSEALMCMYRNYDDDDFSCENIITRVRTRGISDDI
VLKKILNVEEVIPKDASYLQVGATSE—
KVIGDADIYRDIRKRSRNFQGYMPIKEETLDMLYELDKVKRDTKKVSGIAILKKDSIKKREYQGMYSYTG
YEGHERPSVARLDYVSKGGKLT-
SHSTFNVTSSLSSENQDHHLRGYTIRKRCRRSSQGVCGILGIANSNNMPNQQEQDAGTVAQQSILQPAQN
QIYQGISSSTDSSIDTSRSYAGSHNTSSIGGGGGGGGSSSSSSYESNMRRIGSSVDKAVFSLALQMMTMN
SINRQSRLERMERGFDTTDEILEAVSTSLTTVGTSMAVGIVTSPHLAFAGMGLSLIAGLIDAGKDIYYFF



SGLSRPLDPVVQKFSMYRDVVSDTSMGVRKCMMPGSDITVFLSYRNDSFMPKTEKLATHFIDTIDSVLYY
LNTSGIIVDFSLTVACPIGYLRSPTLDITSYTKLKTTEDNVKFYQFTRLGAMLSKFSIVELTCGKDSTLT
LKPFEVPISEMELLKMSTPGEPEETKSIPSNVCDIFPMKNFYLSVKGCPYDSQVAITRTTCSILLRMATW
DDVRDRWVVENPFERNSKHRQLFTFEKYDFNDTVIKPNTIPGHAKFCANRQIKECYWTDVMILDDITACA
NRARTLYLELNFSNRGFTSFVLTCPSGSTPVAVGDKDGIIELPLADFYTVKMFSSIKPRTIGVFCVNNYD
KRYKSDMIVSFVNPKYDNESVIDTYEGKHRIFEDLTHMPWRSRTCTWKQGRTCVGYYGKVEVWTPDFLLH
IDVGSELLVTEKYDNTVDSNIEKANLKFPYELDVEFSVGNLGMAYDDPDRFWLDAEKKRTYSSILLVLLP
CTSRANILYKEDIISLYIQSTNDYGDGKKYTFKHIEGGECTAELDLKTKIRMKCPGFTIPRTISKYEGLC
FVTITSRDHCAMQSDDYKKYGYPKTTADKRYCHPTDPGHYCGYSVNHYTHPKYEACRANIIHYRDTWIES
EVLDPPYVFDFKYDKSNEYVDKELSDKLEKLYEDYTRLMEYRDGSLPNAINRLASALTSDGRSIADVVVD
SEILETIAYEADKEKIELEESIVKTTKDVLTNTLSDEDVEIFKESDEKCCLLDVNNSSKLYPDENYTCGLK
DFMYTDDENTWLLVNGSFVDYGLVTGIPILTCFYTIVPLTQNVI-
KDVEKNLLIHAIEDAIQDLIYDLDSISVSLINNNITSIS-

>ul_Canvi40556063

QFLIILTLGIVEEEKCIRKAKYHSKKESDHKASGVKYLSIAKREEHRFMNCFNWTSIRNQVKKFLKYCTG
LGRYYNYTYNVSVDNKSASVLSLSKEDVHICKGSGRDCSLPVSSVTYTGKRCDNVTADKVVNYTVDIITF
KYLSSSYPYKDSNFACLSEMITCDSVKVTKQVISHCNDCKITLMADVTEIPEEFTKSLEGGLDKTELFYC
EVSGGDCINYILKDMKSSKLDNYIVKKVRPRRDAIDSDLTCMYQSYQTGEYNCNDTRNSTSRNRRKDTLT
LKSHLGVEEVIPSGSYHLQVGLYDKHDKVVGDGKIISSLKDSIKKFATQMPVPSDTPEDLSIIRKSSKDH
NSIFPVSIGQKNSIKGNPVEDVKIERRINDPENKDYKEISYKQAGGEISNNSLGVG-STIPYGG-
STYTRKLMVQHRRCRRGITGMCGLLMTPNRAHVIRDSDIMGSSVGDT
GSVSSVSVANELDSGRASSSTYTSNGSGGNGHNDSSEYGYTMSRISKTFDKVALSIAAQLITQGLMERNL
RSRIEYGNDDETTAIFDVVSTSMSTIGGVVASGIIASPNLAFAGMGISSIAGLLDAGRDIYYILSGKPRF
TDPVIKTFNTYRDYMIDTSTGVRKCMMPGTETIVYMAYRNDSVVPSLEKLSLYFVDTIDSVLMYLNTSNI
VLDFSLTVACPFGYLRSVDLDITSYTVLKTTEEGVRFYRFTRLGAMLSTFPVVRLTCGKDITLTLKPFEV
KLSDMQLLKMSTPGEPEETKTMPSNVCDIFPMKRFYLTVGDCPFDSMVSVVHTTCSVLLRMATWEPAKNR
WVLENPFDQGSRFRQLFTFQKFDFNNTIIKPNEIPGHSKFCASRHATECYWTDVMILDDTSSCASRSRTI
YLELYFYGRGFTSFVLTCPSGSTPVAVGDKDGVIELPLSDFYTVKMFASTKPKKIGVFCVDNYNSNFKSD
FIINFVEQNISKDIILDEFTGKERIFEDVAGMPWRSKRCTWQYKRPCISYHGKIDVWTEDFILETDIGPE
LMITEKYDSTVSQNIEKSKTLFPYELNVEFYAGNLGNAYENPGKFWDDASKKRTYSSIVLLLIPCTMRAN
MMYNSNIISMYHQSTYDYGDGNKYIFDRITGKNCAATLDIKSKISVRCEAFSIPRSIDN-
EGMCFITATSRDHCAAETDDIKSSGYSKEQAVKRYCYPWDAGHYCGYSLRHYVYPKYEACRSYIIHYRDV
WIENEVLMPPYAFEFKYSKSNEYINPKLSDSLKKLYEEYKMISEYTNSSLTNSINRLSSSLTSHGRDITD
VIVDAGVLETSYEASVEMLDLESKITDTAHSILMHSLSGKDVDIYKEEL——CCLIDKKDTVELCS-
RNYSCGIDDYLYDDEDRVLILVNGTFEDYNFLVGDPVITCIDVVIPLHNKDTKSEVEEAIVMRAFKEGLE
ELMHELDNISSIVLKNNISNINM

>ul_Fowvi41023385
NIFMLIVLLFSYDENTCLRKAKYHSKSESDHKASATKYLSSVKKEEQRFSECFNWTNIQQTVKNFVKQCE
LSTDYYNYTYDVSIDNKSASALSLSKEDVYICKTSNKTCSLPVSSITYTGNKCRNITVDKVVNYSVDIIT
FDGISSSPPYESSDFECVTEMITCDKVRVKKILTGHCSDCRMGLMAEVTEVPNEFNISLEGGISDVNLFY
CEVTGGNCINYILTDIKDSKLSAYKRRKSRPRRNAIDTDLECMYLSYDDDRYDCPKNKKKKRKNRKYEHK
MLKEYFGLEEVIPRKASYIQVGISGSEDNVLGDDDIISTLKDSMKSLEKMVTVPVETPNSISTISKIINS
DGGTPGISISQKQSIKTSSIEEE--LDDIKDKRKEHYKDIKYSKSGGSVIVNPVGIGPKSIPESS——-
RPLPPPHSNRRCKRGLTSMCGLLMTPRTRPVPPDSDLVSSSLGSVDDGGS———————-
SSSRDDSSVSSSSRGRRGGGGGNSSSGSGDNN——-—
ANDYGARMRRISRSFDKTAVGLAAQFITQGLMDRNLRSFMIQDDDDDAEVVFDVVSTAIGTIGSVVTSGI
IASPQVAFAGMGLSAISGLLDAGRDIYYILSGKQRPQDPVLKTFNAYRDYVTDTSSGVRKCMMPGTETIV
YMSYRNDIVIPSLEKLSLFFVDSIDSVLYYLNTSNIILDFSLTVACPIGYLRSPTLDINAYTVLKTSEDG
ARFYTFTRLGAMLSKFPVVLLTCGRDITLTLRPFEIALNEMQLLKMSTPGEPEETKSIPSNVCDIFPLKR




FYLTVRGCPFDSMVSVVYTTCSVLLRLATWEPLYQRWVLENPFEQNGRLRQLFTFQKYDFNETVIKPNEI
PGHSKFCTNRHATECYWAELMVLDDTSSCASRSRTIYLELYFNGRGFTSFVLTCPSGSTPVAVGDKDGII
ELPLADFYTVKMFSSIKPRTIGVFCVNNYDKRYKSDMIVSFINPKYDNESVIDTYEGKNRIFDDLTHMPW
RSRTCTWKQGRTCIGYYGKVEVWTPDFLLQVDVGSELLVTEKYDNTVDYNIEKANLKFPYELDVEFSVGN
LGMAYDDPDRFWLDAEKQRTYSSILLVVLPCTSRANILYKEEIISLYIQSTNDYGDGKKYTFKHIEGGEC
MAELDLKTKMRLKCPMFTIPRTINKYEGLCFVTITSRDHCAIQSDDYKKYGYPKTTADKRYCHPRDPGHY
CGYSLNHYTHPKYEACRANIIHYRDTWIESEVLDPPYVFDFKYDKKNEYVDKELSDKLEKLYKDYTRLME
YRDGSLPNAINRLASALTNDGRSISDVVVDSEVLEIAYEADKEKIELEESIVQTTRDVLINTLSDEDVEI
FKESDEKCCLLDVNNSSKLYPDEHYTCGLKDFMYTDDENTWLLVNGSFVDYDLVTGIPILTCFYTIVPLK
QSVI-KDIEKNLLLHAIEDAMQDLIYDLDTISTSLIKNNITSLS-

>ul_Pigvi659488471
SIFILVVLLFSYDENTCLRKAKYHSKSESDHKASATKYLSSVKKEEQRFIECFNWTNIRQTIKSFVKECE
LSTDFYNYTYDVSIDNKSASALSLSKEDVYICKTTSKTCSLPVSTITYTGTKCRNITVDKVVNYSVDIIT
FDGISSSPPYESSDFECITEMITCDKVKVKKILTGHCDDCRMGLMAEVTEVPKEFNISLEGGMSDVNLFY
CEVTGGNCINYILTDIKDSKLSAYKKRKSRPRRNIIGNNLECMYLYYDDDRYDCPKNKKKKRKSRKHEHK
MLKEYFGLEGVIPPKASHIQVGISSSKDSILGDGNIISTLKDSMRSLEKMITVPVDTPKSLSTISKI-
NSDGDTSGISISQKQSIK-ASFTSIEELDDIKDKRKEHYKDIKYGKSGGSVVINPVGVGPKTIPEPN——-
HSLPPRTSSRRCKRGLTSMCGLLMTPRTRPVPADSDLLSSSLSSVDGGGS———————
GSFRDDSSVSSTSSSGTSSTSSSSSSSSTSSSSSGNSAYGSRMKRISRSFDKTALGLAAQFITQGLMDRN
LRSFMVQDDDNEAEVVFDVVSTAIGTIGSVVTSGIIASPHVAFAGMGLSAISGLLDAGRDIYYILSGKQR
PQDPVLKTFNAYRDYVTDTSSGVRKCMMPGTETIVYMSYRNDSIIPSLEKLSLFFVDSIDSVLYYLNSSN
VILDFSLTVVCPIGYLRSPTLDINAYTVIKTSEEGARFYTFTRLGAMLSKFPVVRLTCGKDITLTLKPFE
TALNEMQLLKMSTPGEPEETKSIPSNVCDIFPLKRFYLTVRGCPFDSIVSVVHTTCSILLRMATWEPLYQ
RWVLENPFEQNGRLRQLFTFQKYDFNNTVIKPNEIPGHSKFCTNRHATECYWTELMVLDDTSSCASRART
IYLELYFNSRGFTSFVLTCPSGSTPVAVGDKEGIIELPLADFYTVKMFASKNEKKIGVFCVDNYNSDLKS
DLIIKFVSQRHQEGIILDEYTGKEKVFEDVSGMPWRSRRCTWQHKRQCVSFHGKIDVWTEDYKLETDVGS
ELMITEKYESTITQNINKSATLFPYELKVEFYVGNLGNAYSKPERFWDDATRSRTYSSIVLALIPCIMRA
NMLYNSDFISMYHQSTYDYGDGSKYTFYRIAGSECIAYLDLKSKMSVRCEPFSIPRTINKYEGMCFIIVT
SRDHCATDVDEIKNSGYTKEQADKRYCYPWDAGHYCGYSLRHYRHPDYEACKSYIIHYKDVWIENEVLLP
PYAFEFKYNKNNEYIDPKLSDSLKILYDEYKSIPQYTNSSLPESINRLSSSLTSEGRSITDVSIDGGILE
TAFEANVERLELEEQITDTAHMVLTNTLSGDDLEIYDKET——
CCKIDSDNTVKIIESGNYSCGLDDYLYDDEDRVLVLINGTLEDFDVLIGKSVITCIDIVIPLEDDDVKEE
VEETILLQAFKEGIEEIMHELDNISSILLKNNITNINM

>ul_Fowvi9634768
NIFMLIVLLFSYDENTCLRKAKYHSKSESDHKASATKYLSSVKKEEQRFSECFNWTNIQQTVKNFVKQCE
LSTDYYNYTYDVSIDNKSASALSLSKEDVYIC-
TSNKTCSLPVSSITYTGNKCRNITVDKVVNYSVDIITFDGISSSPPYESSDFECVTEMITCDKVRVKKIL
TGHCSDCRMGLMAEVTEVPNEFNISLEGGISDVNLFYCEVTGGNCINYILTDIKDSKLSAYKRRKSRPRR
NAIDTDLECMYLSYDDDRYDCPKNKKKKRKNRKYEHKMLKEYFGLEEVIPRKASYIQVGISGSEDNVLGD
DDIISTLKDSMKSLEKMVTVPVETPNSISTISKIINSDGGTPGISISQKQSIKTSSIEEE——
LDDIKDKRKEHYKDIKYSKSGGSVIVNPVGIGPKSIPESS———
RPLPPPHSNRRCKRGLTSMCGLLMTPRTRPVPPDSDLVSSSLGSVDDGGS———————-
SSSRDDSSVSSSSRGRRGGGGGNSSSGSGDNN———
ANDYGARMRRISRSFDKTAVGLAAQFITQGLMDRNLRSFMIQDDDDDAEVVFDVVSTAIGTIGSVVTSGI
IASPQVAFAGMGLSAISGLLDAGRDIYYILSGKQRPQDPVLKTFNAYRDYVTDTSSGVRKCMMPGTETIV
YMSYRNDIVIPSLEKLSLFFVDSIDSVLYYLNTSNIILDFSLTVACPIGYLRSPTLDINAYTVLKTSEDG
ARFYTFTRLGAMLSKFPVVLLTCGRDITLTLRPFEIALNEMQLLKMSTPGEPEETKSIPSNVCDIFPLKR
FYLTVRGCPFDSMVSVVYTTCSVLLRLATWEPLYQRWVLENPFEQNGRLRQLFTFQKYDFNETVIKPNEI
PGHSKFCTNRHATECYWAELMVLDDTSSCASRSRTIYLELYFNGRGFTSFVLTCPSGSTPVAVGDKDGII
ELPLADFYTVKMFASKKEKKIGVFCVDNYNSALKSDLIINFVSQRYQEGIILDEYMGKEKVFEDVSGMPW



RSRRCTWQHKRQCISFHGKIDVWMEDYNLETDVGSELMITEKYESTITQNINKSATLFPYELKVEFYIGN
LGNAYSKPERFWDDATRSRTYSSIVLALIPCTMRANMLYNSDFISMYHQSTYDYGDGSKYTFYRITGSEC
TAYLDLKSKMSVRCEPFSIPRTINEYEGMCFITVTSRDHCATDIDDIKNSGYTKEQADKRYCYPSDAGHY
CGYSLRHYIHPDYEACKSYIIHYKDVWIENEVLLPPYAFEFKYNKNNEYIDPKLADSLKKLYDEYKSISQ
YANSSLPESINRLSTSLTPEGRSITDVSIDSGVLEAAFEANVEKLELEEQIADTAYTVLTNTLSDDDLEI
YDEET—-
CCKIDYDNSVKTVTSGNYSCGLDDYLYDDENRVLILINGTLEDFDVLIGKPVITCIDIIIPLEDDDVKEE
VEETIVLRAFKEGMEEIMHELDNISTILLKNNITNINI

>ul_Mo1c09628967

CVPLVALLTILATEMACYRKGLYSLERTV————-
VSLDVDSRLAEMETLQEGFHWDALRSNASAFRSACENTSTPVSYVVGLTLTMSETLTLVSGLVSSNFVP-
SNARCLMAPTKITYN-—
CENIPLSPTMTPPGNAADERPASTPAPLSTPAFATTLELTASTGIQVKSSAQSACERADMETVLAVVGVL
TEYTEALRNLSDNTKDYYCMMLGSSCLRQVLHNMQNQKLT--RARRTRSLHDD——-
NAHCLHRHFGGDHCEILRVRRDPPRRRPRKSLVVSESLGMKPVIGPGVQEVQLGAHGS—-
SVVGSDGLTTSLREQLRKVEQRAPLPTDMPDDLKARIR--
REGGGLQGCEAVYKESIRGRGTRGGGGDEDSDPRSSEDVEERQLKEIGPLKSSNSFEQDQVKKFRGGFDE
WKLDGQGSPGDVVAPLETMSGDPGLDSSGPTFPDTVVAETTYVLGLQGGGRRRGHGGQ-
ICKRSLDLGMTRPDSVHVESQGPLLGHRPANPGGMDTSSPRMKQLAREENRLKFLSAVSLSTYLSSAQTQ
LREVMMVQPPHGMAVATMISSIVSTAGGTLAAG-
ASNPVTAAAGLALQGVGMLIDIGTSLYYLIKGQSPPVDPVTEKFSTYARHMAQASAGARLCLMPDSDLRL
TLAYRHSHFESAAEKGALAFADTPMTLVYYLRSQYIVYNTRVTVTCPIGTLRLLEGDISAYAVLEVGEDG
ASHYALPGIMELLSNHPNASFTCGSEVGARFVPFDRELGDMQLLRVAAPGEPKETESIPSNVCDLFPLKR
FYLLTDGCPHDSQTAITYVTCGTLLRMASWEPVYRNRWVLLNPFRSADEFIQLFTFSQYDFSGSTIRLHEL
DAPEAFCSQRVSSTCYWPEPMMLEDVTACETRIRKIHVELATGGSGYTSFVLTCPPGSTPFHV-
SNVSVVAIPQNTRRTAVRYAATTQTSILVSCVHNTNPAYKSDIVLTFSTQGLRSRFSMEKWTQRKMLFDS
SA-MPLRSRTCRPEENTLC——-
HLAVSQQRAEYHLQVQTLPEQRLHEYYHGELDLTLQLTRTHFASDLHLRVDVSFLASAYRTPENLWKHAA
KQRTFSAITITLYPCASMVGMFIKEQVLALYL——
TKDHGNGQNLTFHALDSRHCRAHLDIPEKVSLHCPPLSLPKPFNDTDGICVVVTSSRDHCAVQSEEGVRE
GYTSYEAETLSCYE-VRENFCYYRLRIAH——
DYDPCSTAMLGYAHVWLETRLVSPPYVQEFGYDPSNEYANRSLFEQLQDLQRQYEELLKHSSNPAVRMAN
QLAATLTEEARAIFRINADSQLMQTAFEADEERLELEARIENTMQDIFLNTMSYQELALRSAFSTRCCVL
DT—-
SVKYFPLEHYLCGYGDYIVTAGEYRFLLINHTLVDEAYYTEQPWLTCYETLVPVSTEEQRARVEEALFLD
ALESVLQDLFNRYDNLTVILHEEEDGGTSN

>ul_Cowvi90660423

NLMLVALSRTVS——-KCYRKGFYNLSSNSP————
VSENYDYLKTEILNIDNNIPWKNITDSINNFIEKCNNCSDTYNITI-————
LVNYSSDIVINKTGNTFINTVGNSISLNTLNITFISTNCEGVSVKATI———
SITESEPVSIVDPFITLDLNCSFSNTTCTNITSSTKYINSCVNSSLSLQIAAVRIPVLFNKTMQGITGSS
EAYFCR-VTGNCDLSILNKSKNMRL——-SKTPTRQKRSTEMGNHFCLHKNY-
MDTIDCVNRVVKITRRRSPDVLVSMDELGARPRIPRSTTDIQVGYRGTDGSVMGDENIYETIRDNIYSVR
DRVGLDSRRPTATTIIGNIEMTTANVIQVNVVDNYSIIPRLVIDSEPVTGIL——
PTGLYSEYKPSKRDYSTTPQALEYEPTTNDGRPKDSYVINIQRIVRRSSSSSSDVTTMHGQKDELHRRNQ
SDVRSGTYDVRDSGYDPSNAIRKGNDKREQAVISSRTLNIRQGSSGNRTNNNNNKVEDNKTKKNQRLSKL
AGKNNRMMMMAATIAVSAQSSFTSARATAITTDNTPKDQKIVSLVTTALSQVGGTLATG——
GTMGAIAGISIHAVSGLIDVFTSIYYIISGTQPPVDPAIEKFSTYTQHMETKEAGSISCLMPDSQLTITL
AYRHKEMNTEAERKRGEYTDIIPSKVYYLKNSFISYTATVKLICPLGQLRLMEADVNTYATLIDK-
KGVKYYLVHGILELLSHHPTSTFTCGSEPGVIFTPFEQKLSDMQLLRLTTAGEPETTKDIPSNVCDLYPL



KRFYLLTGNCPHDTQTAITYVTCSTLLRMATYQENSNRWILMNPFTTEGENVQLFTFSKYDFSDIPIDVN
KMLNAEAVCTQVDNGNCFWSEAMLLEDVTQCASRIRKMYVTISVNIAGYNSFILTCPSGSAPFMI-
SNSSISVIPMNTRRTSMRFASANDAVALVSCMHNSNPNLKSDIILTFTSNRTMYNYKYNNEKDKVHLFKY
GSVMPYRSTHCRLSENPKCK--
HHRIGKWKIEYRFTKHKLPMIRLTTNYHGELSAVVSKMKKYFTSPINIKLDISDIDKVYDDPEVFWIFAK
ERRTFSAISVTLFPCSVIAGHVINDGYYAYFIGSEKPTEHKTIFTYRKEHGDNCKVFIDIETKLKIHCPE
FTIPMPFNNYNNLCVTMVTSRDHCAREHHWGGAWGYTSIQAHLESC-NHPFDNFCYRHWN——
YPPAYDACGSAMLGYAPIFVESRIISPPYIKEFVYDTSNEYASRTMYQKIKKLYNEYDRLMEMTSNAIID
MSNAFGNALTDKGREIFRLNTDYVMLESLKEENKYKLALQNEIESTLNEIFIKSMTYDEISVLSAINTRC
CVINT—
DVKYYPFEKYLCGYNDYIVVYDDERYLRINDTLINERTYSNVPVVTCFESLMSISEPEQREELESTLFTA
ALEDVINELFTEYDNLTSELGKDEVEIIEK

>ul_Tanvil46746631
MRLSFVIYIFLISKEECYRKGLYSFVTEISIFEDQTQHFDVLNSEARIMESKINWTFMSQTLTKFNNKCN
SENNYYGGVLRLDF———————- NLTLYDINYVNVTNEETYINL-NVTINTNECYGISYITDQ————
TILTSKPVSLFPPFTKANLTCIIYILNVTNLEVFTNLTSKCTNITETMI-
YACGVPKEFNDTLNSVVNISNNYFCKLNNSDCGVSILDATETVENK—-
KETSNRHKRSIVLYDSFCIHKNY-
LDNQECKNPVAKNTNKGKKGNLLSAEEMGARPKIPTRTQNVQLGASGYDGTVTGLNNIYQNVKDTITNLK
TLINILTDNPKHTLLTKDISSSEADIARLKNKDVYSPLNKNIDSSSIYANSKVEDNDDIGNID-
NASREEIKRRNFDYAETSSSDSTSSSYLENSSGSKEHIYEEIKEIYYKLGPNDRKPLPPNYKIDKNSIDV
REDIDPNYNPLYKGNEKIDYGVLDGPLYRGTVDPLEPLNKLRNARKNGNIDNKEIKLGKLTSS—-
KINIISTVALTAYMSSSHSKISSIVAQSGPKEQTIVNLISSALSQIGGTLATG——-
SSNAAIAGLAIQGIAGLIDVATSIYFLLSGEGPPVDPAIEKFSNYAAYVSKTEAGSRICMMPDSDITITL
AYRHSEMNNDAEKTRGEYTDIIPSMIYYLKNSQISYNVKVKLICPIGQLRLFEADVNAYAKLIEDEKGVK
TYIVHGILELLSYHSNVTFTCGNEPGATIFMPFEQDISDMQLLRISTPGEPESAKDMPSNVCDMYPLKKFY
VLAGNCPFDSRKSVAYVTCGTLLRMSTYEPKKQRWVLMNPFRYENDNIQLFTFKKYDFKSSYIDLNNIGH
GDVICSQTDSSTCYWSDSMILEDVTACASRIRKIYVDMSTTGKGYNSFVLTCPYGSTPFYI-
SNETIINIPMNTRRTSVRFASQKEATAIVSCVHNSNPSYKSDIIVNFRFSNLSSSYLFKYFKDRKYLFDL
FSNMPKRSITCRVSENSNCKNYYYIDNIPEIDYKVVVTKLPTVRLTTSYSGDLNEALQKINFYYSSPFTV
SIDADSLSDVYKNPDHFWKFAVEKRTFSSISVTMFACSVVAGNIVSDIFGKGYVYISKDSYDEKRITFNF
VNDKDCSVYLDLDSRLKISCPELTVPKPFSSENSMCFLIATSRDHCASEEKWSKRLGYSYEESQTDSC—-
TPSDNFCYY-
WYAYWPPDYDPCSSSMLGYAPVFLEDRIVNPPYIKEFSFNPNNEYVKRSLYEKLQNLYNQYNKLVLYSEN
PVVEMTNSLAKYMTSEGREIFRLFANSDEMQKAKAKNEEQAVVRKEIEETISTIYLDTLSYNDISLLSAI
STRCCVLDK--
SVKYFKLESYLCGYSNYLVTLNNINYLKVNNSLIEEDVYLGTPIITCYESFIPVQSLDEQTIFESEIVKS
AFEDAIKDIFDDYDNISINLSNNNNKIINN

>ul_Yabmo38229295

MIKWIVFIFVVAKEECYRKGLYSFITEISISENQTQHFDVLNAEARIMESRINWTHMSHSLTEFNNKCKS
DN-YYGGVL—————— ENLTLLEYDNSNNTFN-EETIYFLNTINI-——TNECYGI-——
SYYNSYVIILTSEPVSLSPPFMNTSFTCGIYILNATSLKIFTNLTKKCSNITETMI-
YACGVPEEFNNTLNSITNISNNYFCKLNSSDCGVSILDATEIVENK—-
KEVSSRHKRSIVLYDSFCIHKYYGDNQEDCKNPKAENTNKERKGNLLSAEEMGARPKIPRSARNVQIGAT
GHDGSVVGLNHIYQNVKSTITDLKTLIDMLTDNPFHTMLTKDINENIAKLIRKYVTPNNIVINRNVDSSS
ITYANSNINKHEDIYDINKNVTKKEIQRRNFNYAGTSSSDQTSPGLKSKSPTSAHSLNNGPPGSYEDHIEE
EPIPLPPSYKIDKNSIDVKLGTDPNYNPLYPGNQSADYGVLDGPLYRGTVNPLEPLSKLRNARKNEIANN
KNTKFGKLSQS-NKMNIISTVALTSYMSSSSSKISSIVSQAGPKEQIIVNLISSALSQIGGTLATG——-
SSNAATAGLAIQGIAGLIDVATSIYFLLSGEEPPVDPAVEKFSNYADYMSKSEAGSRICMMPDSDITVTL



AYRHSEMNTDAEKTRGEYTDIIPSMIYYLKNSQISYNVKVKLICPIGQLRLFEADVNTYARLIDE-
KGVKTYIVHGISELLSYHHNVTFTCGNEPGAIFIPFEQDISDMQLLRISTPGEPESTKDMPSNVCDIYPL
KKFYVLAGNCPFDSRKSVAYVTCGTLLRMSTYEPKKQRWVLMNPFKYDHDNIQLFTFREYDFKSSYINLN
DIGHGDVICSQTDSSTCYWSDSMILEDVTACASRIRKIYVEMSTTGKGYNSFVLTCPYGSTPFHI-
SNETIINIPMNTRRTSVRFASQKEATAIVSCVHNSNPVYKSDIVINFRFSNLSSNYLFKYFKDRKYLFDL
FSGMPKRSITCRVSENSNCKNHYYIKNIPEIEYKVVVTKLPTVRLTTSYHGDLNDSLQKINYYYASPFTV
KIDADSLPDVYKNPDHFWKFASEKRTFSAISVTMFACSVVAGNIVKDVFGKGYVYISKDIYDEKKIVFNY
VNDKACDVYLDLDYKLKISCPELTVPKPFKSKNSMCFLIATSRDHCASEEKWSKRLGYSYAEAQTDSC—
TPNDNFCYY-
WYAYWPPDYDPCASSMLGYAPVFLEDRIVNPPYIKEFSFNPNNEYVKRTLYEKLQSLYNKYNKLVLYSEN
PVVDMSNSLAKAMTPEGRQIFRLIADSDEIQKTKAENEEQAIVRKEIEETISSIYLDTLSYKDISLLSAI
STRCCVLDK——
SVRYFRLENYICGYSDYLVLVNDTRYIRVNDSLINEDVYLETPVITCYESLVPVQSLEEQTDFENEIVKV
AFEDAIKNIFNEYDNISISLNKNSNKAINK

>ul_Rabfi9633944

MYITLFILVMIVSEEACYRKGLYGVDNTLDVK——
TTQNYENVIANAMLLESKINWTIIMSEVNEFAQNCSNSD—-
YYNGRITFILYATPTPGYGNDSNDTQRLS——FNSSMIIFNNITVVNNTCITTSIERVI———-
IVATSYPFSTSPPFIEKEFNCTLTNSACDNITVITEFLNECNASSPETKLYAVGIPNVYNEILNSVETNT
VTYFCKLIGTDCGVGILERTTMLEAKAKAKSNSRHARSVIDDDAFCLHMRHGHHDVDCLPEEKKPK-
ERSRNDLVSADELGARPKIRRNTDTIQMGASGVDGPVAGSDQIYTDVKQRLETIKKLACLTASRPPSTAL
LEEIGKDITLILNQGITNPDRLFTSNVDTSSVYANIL——KNVSVSKVVVETYGSRDKPSSMSDS—-
TYQPD-STQNKRPHERSEENYYESVNDLYALAGPTRRPPIPGNTKIDSASIDIR——
SDLTHNPIYPNQESKPKSGRNARRPGSDVERYEGPGNDYANVHGDGKSKTHKKHKKLSMGNDKISMIKAI
ALSSYVSTTSSRISSIMATAGPKELVIVNLLSSVLSQIGGTISTG—
NSPTVAVAGLALQGISGLIDAATSIYHILTGSQPYKDPAIEKFSNYANYMSRTEAGARVCMMPDSDITIT
LAYRHTKMNTDAEKARGEYTDIIPSKVYYLKNNYISYTAKVTLVCPIGQLRLLEADVNAYATLIEETNGG
KYYLVHGILELLSYHPTVTFTCGNEPGVIFTPFEQKLKDMQLLRISTPGEPKEAEDMPSNVCDLYPLKRF
YVLAGNCPYDSRKSVAYVTCSTLLRMSTYEHTKHRWILMNPFKDEHDNIQLFTFKKYDFKDSLINLNEIG
YSDTVCSQSDTGTCYWSDAMILEDVTVCTSRIRKLYVKLSTLGKGYNSFVLTCPYGSTPFYI-
SNGTIVDIPINTRRTTVRFAAQSDTTALVSCIHNTNAAYKSDIILTFVTEDTQSNYLFRYFKYRRRLFET
FSDMPLRSKKCRYEENRRCRNYYHVKHIPKIDYKVVMQRLPMVKLSTSYTGPLNKTITKISSYYASPISL
SIDVSSLSNVYDVPHHFWKYAKEGRTFSAIAVTMFGCSVVAGNVVNDVYGRAYIFLTKQSPSNNRIAFDF
VYQTTCDVYLDLLTRLEIRCPELTIPQPFNSPNSLCVLVATSRDHCAVAENWDRTYGYSYSEAYTDSCEP
—PIDNFCYY-
WHLYWPPDYDPCISAMLAHSYIFPDNKIVNPPYIKEFGYDPDNEYVDGTLYAKLQTLYEQYNKLVEYSMN
PMVGISNNLAAAMTPEAREIFRLEYSGSEMEMEITLNKRKAKVKGEIEDLLSDIYANTLTYSEAAMLSAI
STRCCVLNT—
GVKYFKLEHYLCGYDDYLIRIDNKTYVRINETIIPENEYTKIPRVTCFHDLIPITDEETQRRFEKMIIQT
ALEDALTSIFEEHDNATDYFV—-NNSYIHN

>ul_Myxvi408684627

RLFILIMIGYA-PEEVCYRKGLYGVDKTLDVK—-
TMQNYENVIANAMLLESKINWTVIMSEVNEFVQNCSSPD—-
YYNGRITFILGTATTPTPEVSNDTTLLSF———
NSSMIIFNNITVVNNTCITTSVERVVLVNDIVATSYPFSTSPPFMEKEFNCTLTLNTCDNITIITDFLNE
CNASSMETKIYAVGIPNVYNEILNSVETNTVTYFCKLMGTDCGLGILERTTMLETKSKTKSSSRHARSVV
DEDAFCLHMRHGHHDVDCLPEEETQPTTRNRSDLVSAEELGARPKIRKNTDTIQLGASGTDGPVSGSDQI
YADLKQKIETLKKLTGLTASRPPSTALLEEIGKARSVVSKIRQIDQQGATTSTVDTSSVYANVLTVTTGG
RDDYLEPRSSASSLERSSAVGGEDVGQYNSDGNPRRSRKYRENYYESVDDLYALAGPTRPNPLPPNTKID
AASIGIR——



GDTRNPIYPNPGAKPKSARNARRPDSDLERYEGPGNDYANVNNGTKTPKGNKHKKLSGGNNKMSMIKAIA
LSSYLSTTNSRISSIMASAGPKELAIVNIVSSVLSQIGGTIAAG—-
NSPTAAAAGLALQGISGLIDAATSIYYILAGLQPYKDPAIEKFSNYANYMSRTEAGARVCMMPDSDITIT
LAYRHSKMNTDAEKNRGEYTDVIPSKVYYLKNNYISYTVKVTLVCPIGQLRLLEADVNTYSTLIEENNGA
KYYLVHGILELLSYHSTVTFTCGNEPGVIFTPFEQKLRDMQLLRISTPGEPKEAEDMPSNVCDLYPLKRF
YVLAGNCPYDSRKSVAYVTCSTLLRMSTYEATKHRWILMNPFEDEHDNIQLFTFKKYDFKGSVINLNEIG
HSDTVCSQSDTSTCYWSDAMILEDVTACTSRIRKLYVKLSTLGKGYNSFVLTCPYGSTPFYI-
SNGTIVDIPINTRRTTVRFTAQSDTTALVSCIHNTNPAYKSDIILSFVTEDARSNYLFRYFKYRQKLFNV
FS-
MPLRSKKCRYEENRRCKNYYHVKHIPKIDYKVVMQRLPMVKLSTSYTGPLNKTITKISSYYASPISLSID
VSSLSSVYDVPHHFWKYAKEGRTFSATIAVTMFACSVVAGNVVRDTYGRAYIFLTKRSPSNNRIPFDFVYQ
TTCDVYLDLVTQLEIRCPELTIPQPFNSPNSLCVLVATSRDHCAVTENWDRTYGYSYADAYTDSCGP—-
PIDNFCYY-
WHLYWPPDYDPCVSAMLAHSYIFPDNKIVNPPYIKEFGYDPDNEYVDRTLYVKLQALYDQYNKLVEYSMN
PMVDISNNLASAMTPEAREIFRLKYSGAEMETEITLNKRKAKVKEDIEDLLNETIYANTLTYSEAAMLSAI
STRCCVLNT--
DVKYFRLEHYLCGYDDYLVYIDNKTYVRINETVVPENEYAKAPRVTCFHDLIPITDEEAQRRFEKMIVQA
ALEDALTSIFEEHDNVTDYFAIRSLQMANK

>ul_Myxvi539191144

—HRTLFILIMISSEEACYRKGLYGVDQTMDVK——
TTQNYENVIANAMLLESRINWTLIMSEVNEFVQNCSNSD-YYNGRITFILNGPAVTTPGYGDDDSDTQ-
LSNNSSMITFNNITVVYNNTCTTTSVERVI————
IVATSYPFSTSPPFIEKDFNCTLTNYTCDNITIITEFLNECNASTPETKIYAVGIPDVYNEILNSVATNT
VTYFCKLLGTDCGLGILERTTMLESKSKTKSNSRHARSVVDEDAFCLHMRHGHHDVDCIPEEEQPVKSRS
RSDLVSADELGARPKIRKGTDTIQLGASGTDGPVLGSDEIYTEVKQKLEALKKLTRLTASRPPSTALLED
IGKARSAASRIRQIDQQGATTSRVDTSSVYANVLFVTSGTRSDYTQPRSSESSLQRSSMVEPDEDSTQQN
DGDPRRSRKYSENYYESVDDLYAVAGPNRPNPLPPGTKIDSASIGIR--—-—
ADTRNPIYPNQDSKPKSGRNARRPDSDVERYEGPGNDYTNVNGNTKTPKGTKHKKLSSSNNKMSMIKATIA
LSSYMSTTNSRISSIMTNAGPKELVIVNIVSSVLSQIGGTISAG—-
NNPTAAVAGLALQGISGLIDAATSIYYILAGSQPYKDPATEKFSNYANYMSRTEAGARVCMMPDSDITIT
LAYRHSKMNTDAEKDRGEYTDITIPSKVYYLKNNYISYTAKVTLVCPIGQLRLLEADVNTYATLVDDTNGG
KYYLVHGILELLSYHPTVTFTCGNEPGVIFTPFEQKLKDMQLLRISTPGEPKEAEDMPSNVCDLYPLKRF
YVLAGNCPYDSRKSVAYVTCSTLLRMSTYEPTKHRWILMNPFEDDHDNIQLFTFKKYDFKGSLINLNTIG
HSDTVCSQSDTSTCYWSDAMILEDVTACTSRIRKLYVQLSTLGKGYNSFVLTCPYGSTPFYI-
SNGTLVDIPINTRRTTVRFTAQTDTTALVSCIHNTNPAYKSDIILSFVTEDSQSNYLFRYFKYRKKLFDT
FSGMPLRSKKCRYEENRRCKIYYHVKHIPKTDYKVVMQRLPMVKLSTSYTGPLNKTITKIPLYYASPVSL
SIDVSSLANVYDVPHHFWKYAKEGRTFSATIAVTMFGCSVVAGNVVNDTYSRAYIFLTKRSPSNNRIPFDF
VYQTNCDVYLDLNTRLEIRCPELTIPQPFNSPNSLCVLVATSRDHCAVTENWDRTYGYSYEAAYTESCYL
—PIDNFCYY-
WYLYWPPDYDPCVSAMLAHSYIFPDNKIVNPPYIKEFGYDPDNEYVDRTLYAKLQTLYDQYNKLVDYSMN
PMVEISNNLASAMTPEAREIFRLKYSGSEMEMEITLNKHKAKVKEDIEDVLNEIYANTLTYSEAAMLSAI
STRCCVLNT--
NVKYFRLEHYLCGYEDYLFRIDNKTYVRINDTIVPENEYAKAPLVTCFHDLLPITDEETQRQFEKMIIQT
ALEEVLTDIFEEHDNATDYFA--ALQTVNK

>ul_Deevi62637523
KSFITCIFILQLEELQCYRKALYSFDASVIFKESSSQNFDDLFLKANELSKQINWTKIIDSISDFKSKCM
NSSDTYNSVLIFTLDIVYQTTNIIEDTNCNNTNTKDETFNNSVTFITISNNTCDDVSIHITMNYSQLIVT
SDTISTNLPFLKSDFNCTLTIINNEYVQRNRSLKNLCDSASMETKVQSIGIIDVYNQTLNSIINNTAAYY
CVLSGTNCGIDIVEASKYLENQ-—-KQSKNRRKRSINMLDEFCLHRNY-
LTSLECNNNKAVVKNRKRRGNLVSADELGARPKIRSRVKNIQVGAHGTDGSVSGSEETYSNVKSEISEIK



RMVDTP-
ERPSSTALIGSIQSESEHTKQIKQKDAYAVPNSDVDTSSIYTNTLDTVREEEDTFRGRLSGSEDMRPSSS
TYLNKPRNSSQQNPSLTAHENDEHVYESINDVYSLAGPKVDRPVPPENKIDRSSINVRNSSDDTRNSLYT
GSSIDDVIYLGHLVRAMKTQNTNEEITVEGNDDNNNKEKTNKKLNELSVYDNKMKIVKTIALSTYLSSTN
TRISSIMAQAHPKELTIVNIISSVLTQLGGTLAGG—
GSPKAAVAGLALQGIAGLIDAATSIYFLLSGEEPPKDPAIEKFSNYASYVSQTDAGARVCMMPDSDITIT
LAYRHNNMNNEAEKVRGEYTDTIPSKVYYLRNNQISYTVKITLVCPIGQLRLFEADVNNYATLLEDKNGV
KYYLVHGILELLSYHPNVTFTCGNEPGVIFMPFDQSLSDMQLLRISTPGEPYSAREMPSNVCDLYPLKKF
YVLAGNCPYDSRISVTYVTCNTLLRMSTYDYEKNRWILMNPFRTNEDYIQLFTFSKYDFKSDTINLNTIG
HSGTICSQFDTNTCYWADSMILEDVTSCNSRIRKLHVELAVSDKGYNSFVLNCPYGSTPFHI-
SNGSIIEIPMNTRRTSVRFLSQSENVALISCIHNSNPIYKSDIIITFKKSDMSSKYLFKNFNDRKYLFDS
FSDMPKRSKTCRYSENKKCKNYYQIKHHPEIDYKVVVVKTPMVRLTTSYSGPLNYTLANIRNYYSSPIQI
NLDVSSLSNVYKNPDHFWTFALKNRTFSSIVVTLFPCSVVAGNIVNDRYGRGYMFISKDSPSNKRINFNF
VNSKLCDVHLDLESRVKVSCPEFTIPQPFDSNNSLCVLVTTSRDHCASEEAWSKNYGYSYEESNMNSC-
GTPLDNFCYY-
WYLYWAPDYDPCASSMLGYSPVFLENKLVKPPYIKEFGYNPGNEYVNRDLYNRLQHLYDNYNKLVMYSLD
PVVEMSNEFAKSMTKEGREIFRLIADSKEIQTVRKENELKAKIRDEIEKTLNDIYVNTLTYSETELLSSI
NTRCCVLNT--
DVKYFTLEYYLCGYDDYRINVDNKTYIKINNTLIEEDIYLKIPQVTCFQSLISVNNEESQKNFETEIVRL
AFEDVLNDLFKEIDNKTLYFIRRNVNKINE

>ul_Shevi21492585

NLFTMLIILIYYEKLVCYRKGLYNFKR-
SSFELNTKQDFDVLKANAMALEQKINWTMLKEEVNDFKKNCTDSDNTYNGILSITFMTTTTPLYLENKNN
TDKVK-LMVSSIILFENITIVNNTCIGTSIN-——
IYAKTIVTTDPLSTTPPFLTKSFNCTLTLNTTNNITIQTEFKNLCNESSLETKVYAVGVPEKFNTILNSV
ESNSDSYFCKIEDGNCEIDIMDATNNNEDSSKKGSNTRHARSVHILDPFCLHMYHGDETIDSNKDMSHTN
RRRSPGNLQSAEEMGARPKIRKQTQDVQIGARGVDGPVSGSEEIYSQVRKELSQLKSLVGLTTTRPKSTA
LIGGVDSSAAYITRIHQQGDYSLPKSDVDTSSIYANVLTVKTDSFSDSFLKRSSSSDLKDDDSFR—————

KKDYSAGKSETGENIYESIREEYALLSPRNPRPIPSTQKIDASSINARNTDVREDNPLYSSNSRRNAIKYV
NDDEFRTDEEPNATNNNNKNNDNEKIKKGRTKRLSKLSTD-
NKINMIKTIAISSYLSSTNSRISSIMAQSNPKELTIVNIVTSVLSQIGGTLAAG—
GSPKAAAAGLVIQGISGLIDAATSIYFLLSGQEQPKDPAIEKFSNYASYVSKTDAGARVCMMPDSDITIT
LAYRHSNMNVEAEKTRGEYTDIIPSTVYYLKNSQISYTVKVTLVCPIGQLRLLEADINTYATLTEDKDGYV
KFYHVFGILELLSYHPNVTFTCGNEPGVIFIPFEQKLSDMQLLRISTPGEPREAEAMSSDVCDIYPLKKF
YVLAGNCPFDSRKSVAYVTCSTLLRMSTYEHEKQRWILMNPFNNNEDNIQLFTFKKYDFEKDKIKLNSIS
HSDTICSQSDTSTCFWADAMILEDVTSCNSRIRKLSVEMSTSEKGYNNFVLTCPYGSTPFYI-
SNGSIISIPMNTRRTSVRFASKHNNVALISCIHNSNPAYKSDIVVMFKQSNMSDMYLFKYFKDRKYLFDS
FSDMPKRSKTCRASENSNCKNYYYIKHVPEIEFKVHVAKLPMVRLGTSYSGVLNQTLEKVNKYFSTPISI
SVDASTLSNVYKNQEHFWKFAMEKRTFSSITATIFACSVVAGKVVSDYYGRGYIYMSKDFASNDKIYFNF
IPDKACEIYLDLKTRVNVNCPELTIPQPFDSLNSLCVLVATSRDHCASEENWRSYVGYSHEYVDADSCNP
—PVDNFCFY-
WSAYWPPDYDPCASSMLGYSPIFTENRIVNPPYIKEFGYEPENEYVKRELYNKLQNLYEKYNMLVLYSMN
PVVEMSNGLAKSMTSEAREIFRLIANSNEMQKAKEENDMKAKVKMEIEETLNNIYVDTLSYSESSLLSAI
STRCCVLDT-—-
SVKYFDLEYYLCGYSDYLININNVTYVKINDSLIEEDIYRNIPQVTCFDTLVPINNEEQQKKFETEIVTM
AFEDVLTEIFDEYDRMVSYFDISDDNNNKN

>ul_Swivil8640217

NVWLYILLTNVIENQQCYRKGLYNFSG-
TTFNVNTPKNFDNVEANAKLLEKKINWTSIKEDIDKFVYNCTNDT-



KYNGIIYLTITNGNVTNMTYNDNATDYIN-IMESSTIIFSNITIMNNTCTISIYSEVL———-
VIATSDPFSTSPPFMEKEINCSIIMYTTNNMSQYRDFINSCETSSIETKAYAVGVTNMFNEVLNSTIENNT
DDYFCKIKNHSCGIGIISVITNYEIH--
NTSHTRHARSVMTVDSFCEHANYGNERRVCSNTFLSMNTKRMRGDLPSASELGARPKIRARIQKIQLGSR
GIDGTVSGSEEIYEQVKNDLRSLQSILGLTDSLPPKTALIGSIKHQSSSSIRSDIISHDDQIPSNTDTSS
IYVNAIYKKQSNGHDVYFKDKSNSYQTNGDDYFVKSNYKKSDDVFKVSVP——
SNNIYEEIGEPYSLLNPKRSNPLPKSSKIDSSSINVKDIIDKSQKPLTE-
PSTDDEPTRNARRKNNGDQSNNNNNNNNNDDE——-
YVRKTKKKSGVENTDNKMKLVQTIAISSYLSTSNARISSIMSQSSPKELTLVNIVSNVLSQIGGTMATG—-

SPKAATAGLALQGISGLIDAATSIYFLLSGEEQPKDPATIEKFSNYASYMSMTEAGARVCMMPDSDITITL
AYRHTKMNTDAEKTNGEYTDVIPSKVYYLKNNQISYTVKVKLVCPIGQLRLFEADVNTYASLIEDKNGVK
FYHVHGILELLSYHPNVTFTCGNEPGVIFMPFEQSLSDMQLLRISTPGEPKEAEEMYSNVCDVYPLKKFY
VLAGNCPFDSRKSVAYVTCSTLLRMSTYEHERNRWILMNPFRGSEDNIQLFTFKKYDFENDRINLNEIGH
GDSVCSQSDSSTCYWADPMILEDVTSCNTRIRKLSVSMATSGKGYNNFVLTCPYGSTPFYI-
SNITIIDIPMNTRRTSVRFASYHKGVALVSCIHNSNPMYKSDIVIFFDTYNVNDSYLFDHFEHRKKLFDS
FS-
MPKRSKTCRVSENTNCKNYYHIKNIPEIEYNVKVIKLPLVRLGIGYTGTLDYILERIDTYFTTPINIKID
MSTLSNVYKFPEHFWKFASQKRTFSSTAVTMFACSIVAGNIVNDRYGRGYVYVSKDVVGDDRIHFNFIKD
KDCDIYLDLKSRLHINCPEFTIPRPFNNDNGLCVLVATSRDHCATEERWSKYYGYSYEEAQTDSC—-
SPTDNFCYY-
WYAYWPPDYDPCASSMLGYSNIFAENRIVNPPYIKEFGYDTSNEYVNRDLYNKLQILYDKYNSLIMYSMD
PVVEMSNELAKSISKEGREIFRLILNSEEMRKTREENKIKAKVREDIEETLKDIYVNTLSYTEAELLSAI
NTRCCVLNT-—-
VVKYFPYEYYLCGYSDYITIHINNVSYVKINNTVIEEDIYRNIPQITCFKNILSIDNEENQRKFESQIVKT
ALEDAISDIFEDYDNITDNFRIENIRYKNR

HHHBHHBH B HHBH BB H PR AR R B R H IR BB A B R AR A BB H B R R R A BB H A HRH B R AR BB H AR R H B H AR
HHHHH

HHHHH I original B22R-1like protein alignment

HHHSHHH
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#HHHH

>SGPV159

MLTLIFLLIVPANAWSNI ————————- SGKPEFSLEKTVESPDLKKGVVK
LQVPWSVDVLDVLNKY———————— DFDSVRPNV TDQI
DLYHGI

LDQCTDETTEHDRLL LFWSTLQTSTKT-
IQQLVNQLPVSLLKKCFTK

DITYKTNKNTTEITTI-———————————- KTEEYSGTFTKANLQTS-MDDPDDFYKFE
QMKIIGGDPGKTTTWETLNKK

——EDFMFNIKLIP———————— VYTPMNYSDPMFYHNR SSPILENVYD--
IWREYKKLY PAF

VMDAIEKI-———-

DKAQSAH




DENSHDENYYD

SDTDLYSIDQVSIDSKLEKSLST—-
NNRPELLSLFFEGLQTTG———-MTGMAV——————
SRSAVGSIMSGAVGMAGYLGQAILLLTQINQIP————— PAPETPYQHQVFLSK-—-TGQRHCNNPAV—-
PLTVYAGSS———-LYNSNS———————- SMLTDTLQTIVTVTTGSGIIND-KIRVGCW-NSMLKSLT—-
VSSNKILKFDKTEGAIHHWHILNLDHHLRTHNILEFTCGAEPTLKF——IGEPYQEVKIWR—————
PTDTTGDSMRACTEHPLKQIGWNTLAGCSLNPVDTLQGHYTCGQLLAGSS—-KSDEKFILMTDI--
VADSMVKIF-EFDQN--—-QEFDMDFVHSKAARSYCKGG-LVNGCVWPENLWKYNDK————
KKQRTFKVGLS———————- ADF-SRFQFVCPSGTNLRV IN
DTAGHIEWTVSETGQVDIF——————- VDGI-

FSTISMECHDPDFVTDRFTFHKVS
GDEDVSTEVE

SDDKSKVSSLK
VGGIYFTLKSGSWRSNSGES

VCVIDDEQLECSG

VATNIPLTFQFKTDAPKVISETTFLFRDMTFEKS—KNSHIMIPVEIISQMKKL———-
ETLLTLGTSKFSEILNK—————-
AEFKQWPGQVYVTAQAIIDDFTQAEEAEAYFKQEVRDELVKLQKEVSH-SLGSDPDMY

C——— CYDNKT--——-TTLEFWK--DDW--SCQGLHGCF
EKASVMWPVDLFDVFDTIVNVK———————— EITLKMIHVMVELNSADEI—————-
MTHDVVTLTE

IET IQQI ID——
RLDEPRMVEHSVVP
YLCAIFVGGFFGIVIGS

LIRVKTSDDHKRGIVITDPSS

>SGPV162

MGKSVFFTVCLFMSLGHVQ

SLDRLDPSV LQEYVDDIDSVK———=————

ISQGYTTLL
GITKRWV DTVVCTNPP————————




GPLF————————— ESEFRDSLLDHMLEF MTVSITQEA-——-
VEKYISPKNSDDP

EKINGLIRSEKFTN———-
IGMELL———-GKVVA—-LLDSYNCTHGNMHTTK--QIQFSTYTLAN-—-SQKYPR———-
VPNMTVDDRLSMTQLK RKSI
NLCLVKNN——————-

GIP

ESPITDNSRTL——-KVAHP-DLTRNFASILFYFNGT ITE-
DVSEFEETGKELIRNITRELL————- DYVTE-SRNKDAMENM
TATEEL—————- VLRQLRYV—-

LKQKID

KDVMQIGLE

PLDH

GGYVSLKE

FFQASETSWRKDVWTHLKDNTGA--DRNLKIASVVFGALSSVGSTMVIGG-AT——————
MGPVVQGIGGGILGVGQLGSTAITLFEMFKARP——-DVRDINTEFWVNYKQFIDSPA-AGVRKCM-
GGVDDNTHIQMAYRS——-EMNDKA WMDAPKSIVVIQKNVISHDMSNLFVECF-
SGKLRMTEGNIDAFSNLVMSK--DGRQLYRV-DYSGLSKWWDRVSLTCGKEITLEIE-
FTEAHDHMMFLPGSRTGDSQGSWTSMSDVCMTDPLKRIGYTTL-
GCKYDPLSTIRHETSCSLMYDMSVYDNIKHRFITVSGIFDNNQTSVKVFEFFPGQ———-
ONYTLDTTTVDGQSKCLKVLNDPDTCHWPEMVTVRNTY---PNKVRIFNVKLGPD—————————-—
TKFGLTCTPGSQIDYNGTYCHLKQIGKETWEVEAGDCQVQCFAKGKESDIF——-
RVTKTTKAATGFELTSRFGTNVRQHVTDTDFD——-
ARTEVAMVKMNKFTVSTVVDFGENMISLRSGNNTWKDMVLSVYGCPGKSEEDGKCTHLM—-
NGTWT—————- RKNVKYGFGEVSDSLTFEFENVKLVSSCSATVRLSDQLLTLACTIKDFDHSH--
VMVTLETGVFF-CDQDNQDRTCEMYNNGDVISSKVSQYVST—————————— LTTGK—-
LYGIISDVISGTQLLGNGME
CMAGIKSMVNTLS GIKADNVET——————— MIRNQIKTKCG
HTLTMEGALPTGSWCCNSQQASNNRPISW——KPVRISKFFDVIDLNKISY-
TVDPVKIDQDVYQQILSLKQHVRDIENGMS-DLKTMVS———
EYSSNGIVTLVTMDQISDDYENHEMYKNEMVNKGLTKIWHGWLNITSTLTGQTWTDYVMERDYVCCGWNG
TTQEVINIYGDKCEDTVFVYQ-TRVCGSEVCCPLTTTTFLG——CQKRSYQALSGQEQM—-
ALKQLFEKTDKIVRLNAVIKKNPLVRRTITTSGL-DTAITRVLRSEDQEVDYDLLMAYN————————
VTVATCVVLLTLVFLVVLVVSICKSKKKNTLVNHS
E SQVKL

KSTASSMS
SESSISGNKSMVTV




>SGPV154

MLSYYIFVVVVFSTVNSFTPFFRNDETTNGDGVKCYLNGGFGHNPDTLNN

QDLQTLKMNLSGGENVDLIGA-——————— EWREPLSE

DDHFKHMVSVFDDVTNPD—-

MIYKATSGKKCEEALMAKFASKQGDVYLGPRFTW FSANVS
GIRDIQITTGYRSPMFLIPTSVSKFDEEIAKIFE LTRLYPTEFILILPRDM—————-
DLNTTTGCKMTGAFFMCSNVFPESKFKQYGKDFNLS MVIFHEYRM-
SLNFHEYIDSWDAQDRLITKLINLT

————————— INHETEHHGVQ

RITYTFVKYQSFYRKHLFPLIRKAVNKMCQYKKSRLI-———QFVRK-—-APARPYAT—-DLCLAP——
SKISNNLWERLKDKTGKYP—————
WTPVQMADALKLFKNKGLIYFNVTSSVGTEEDDRTFI
TTGSAGVPDYPGLCLYEPV-
VETRGNYPPEDFSTTQVHGSWGGSSNGSPLITGLSVQELFGFNWKEAYG
LQDYVFIKRNL—————- NCGQMTDNILSLHAYMYGV——————————
TIVGGDFFRLNCTQDKDTGLYDVCTYYYHTLGLKTSDEIFKQEFDKLWTTHFRFYRMTHLPRERSGNYDR
TSLMGRIMRVVCPV--SRSHIIQIK-————-
SDLASEGNHGSKSSRTRRSIEEDDPTIAGYSFSDDDMFTKVTGQISPN——————————-
DKAPMKTRKKRGLGDELKKMFTGADKLAKSTKPMTEVQNVAADIADRLAPALQ
—DPRMTTDDLLRLNQEAKKQF--RTRVAKVDLGNPSFVPSQPPPNSVVPPPRIPPPIV—-———-—
NRRLKPGHKSG-TSTLDSGYGTPDLNKFGSGSPFDTSGMYARVNKPQVR
DVQRGVYDLAG———————- HAGGSIGDLLER—————- GPSLKQNPLYGSAGNIA-————————-
VKSGTIGGGKNDLPLFNDNPIYGGSGPSVNLPPVDPLYSLQGGQQVGVHVEAPGPVYPGGRFTRPGSVKH
ERYPYEFNPRGGPPI
PAQDTKEDAKRRMVEHEKAAMDGKVTLPGCKGGAGRMKRSAVCSPVPKSYAYDPAKTPLESPKSQPKTKW
QRFKDTVNKKWKSFKGT---KGVMGTGLDVQQMSQEGGVISGRAVVSSGPGIDTSGMFMGA———-—
MVSQQMSQNNERLLDDYVRGKYDNLSPEKSTAVAVLKLTDQTGSALMTGGMVT——————-
GNPIAMAGGMTLMFATGLATTVMTIYDIMTRTQ———KHDLLIEKYSSYSKDMNTEL-
AGNRWCLPPQTHKQLTVILGSQRDGVNNDKVTDEKRNNINLMWGSSGETRIEVLMNNIIESDTTIIVKCA
GGGWLRFKEVSSVPYVRKIRSNQVTGSSTFEIYSVHALMSMYPSISGGCSDLVDLYITAKQVPNNQISVL
TLSNPYEPQEMADLPSDVCDQYPFKKL-
YVSIPGCSYDTNDVSIGWTTCDQLFRNAYWSSANETWMILNPF-AKEGDNIKVW-TFKKRDFR~-
DYYPLVPNSNPSHRELGKIEDNLNVFKWP-VMYLSDVS—-
GCTNKIRVFGITISTVNASFDGSSLVNQLQVTCPVQATPLG——————— LVKRG——-
LQSSLQEFSLDKFYTSKRF——-MST-DPDLIVWIYCQDRSSPNIKSDMIELKFDAM—
ETSPPEHSSKQNWAVIGNDRLLCQSRRGLVSSMTW-GTTCGLHDFTPNNIK—————
EEVHEINVPG—————- ITCPASGF———————
FSNTDKESMETIQLGMFNGFGKVVIPVQTLERLN-———————— PAFW-
TLIERKCKTFSGMQLTLGACDTGVAPLYVEPVVSWTWHWIDQEAEDAFSIKDAGIVFKNGQYASSALKRH
NHRL DHCHAYISANTRELAFDCPN-
AIPIAPFRNKK————————— MCLVIVTSADQCRTPDIACTIRYVETY-RGLVREQMRTCQGYTQTRRQ—-—
GALGLERVISPGSFCERPWVYDS——-DRDLFNGSQTIIYKVGLDMYLPGQM--GKPTID-
SIVDPSNPDDLYIKWDVMK——-LYFDLITDLKNLQEMKNSALTKGINQ————-
LADRLTKGGKEISRVNIPVDYLVSKQVEREKEITELQAKILQRLEQMYTDNVIPSTDLYRKLMSHQDRR~-




—C——— CILKYQDTILTVDEFYPDYVDW--QCPDPS—-
AFYKNGDMDSGEIFGPEHDWMSNVSLSRYFNERPEYE———————-
NTWVVCMNKREVYFGDEDEYKKYTEKVEHEMLMDV
YED
GMMEIDCVLANHHINKWIQGTIDNGKTVHPLEMSGF-
VWMTEIVAMDCKNITEQKMMDIVFTYFGKYDDYLDFYGQGSND
GVMYMSNVTESTYIAPIFERFVGEEASRERHAGTDRETTKTETGFGNSLTMNLVVIVCS——————————-

>Cyprinid_herpesvirus_422933904

MFTQTMAFVAFLLLLPAVH—————— TSTEMDKFSDGMRPENSMCYVHNSMGSSTMGNKGA—-
LSQSGLEIEVDEWEGLKLDGFYYESESTDESWSRVSKILTRDNGLEKAKDFAKDIILNSCYDMQY————-
——TTYPLRAPYALPVFVSGETAIGLKNFDNFNISELVFK
LTFNVW EHDPNVLVRHTTTINADQVAVFLDGSEKVLESVV F
VSGYSNMGNTTFNVD—————-— SRQYNSNDSDLMENEYCAMVRLKYNTTI--
MTISLDYSLELIELDNIFRSMVMNVTG-IPTGGQGLP-NIVTDCVLKSPDVDLA
TSLHYDNDTVMMNLQRGLPEPDPT
VMYECPDKDDFKWYVAEDVGKETRGVLIQSVIRNATTVATTTTEPPTTNIITTTTTTDTTTDTTASTMNS
TTNETTASMAPDNITTSVMEEEETTTVSPTPPPPKTCMELKT————————

VRPFKLPKTYDQNYKTVMFSY————-— YSGINRSFVYD DTDRASYFTW-
DNFCSSRHD—————-

SAIKSGVVYLTAYPYWRYMVNKTME

AAVDTKNKTIV————— QGVPLQKLIKTNTVNFFEV LRETHCNTWED-
LSLILSAKLYL——-DALQVSKATSTSEFTVL DYMF—————- YMQSMTPA—-
HEQQKISLQ———————-

EILDRHPDFKPLRPYRRPGLTIKSLTYLNCQKPIDKEEQKRKAAERA———————
AKKRARRSVETVADHSDQNMLCAMANNHEGTVGDSCNIAPPSNTTRTRRAVKT

RARRGLGDFFKKGNRLQMG——————- PGGNADTTYSAIRTDAGTHTSQQVNAAFNRHA————-
GGVDISKLSNDKQLDMLRKIKHDLNGGSQMTGMDAFRQ——————-

KYPQ YGGGGG————————

LAAAGGGDLVYSTVKFPTGAGAAGGD FVYS
TAGFPQGAAGGAMRPPGELTYASFEFGGGAGGAAAARGGAGGSSATYGNIGGGESVYGNVDYKGRGMLHS
EVTYDSVRTGGGSDV SQRLNSHYHDQAAMGGGTCGGRMKRSVGGMCG——
LRRDATPFSGNGDGLGGKGAG———————— GNPLAMDADGSPNLMRVMDPD———-—

GDGMPGIGQAGLAPGGGNMLATA-GA———-
IDPMAMMAGGMMMTMMSTSMSASNTRSIDNILTNKYASVNKDLAVTLASLDKLNEFGSMMALGGGMAALM
TMNPAALVVAGIGLAIQIVTSIVTFAIQIYQIRFPTN——PPRDELLEKYSEYRKLLLADA-
AGNRWCMMPES—-



KLDVTLAFFNHSVHNDNNRREEGKKTTSMWTPAGETRIKVLYNPLITFNAALRVTCAGDGVLRFNEFNSK
VARKQSVTE—-
TGTSVWDVTQIASMVAAEPVIHGRCGEVSNLITEREYISETEMVLLQKRGPGEPGMTTSMPSDVCDLFPF
KRF-YVSMPSCSFEPGEQHVGWTSCSMMFKRAVWNPINATWMVPNPF-APRGSDRKIF-TFSRRDFR~-
DYMPIRPNEIAAHKQLCSNAIKPGLCRLPEIFGVEDTA-NCNNKVRFFRVYMAKPVNASLDGSI-
QGYMMTCQPGSQAKY———————— IVKKG——-
TSENMHMVNLDNSGYSRTFFLKDTEREKKPILWIFCQHVSMPSYKSDVIELMLDDTDASEMVVQVKTDTY
A——FSEDWTESIMYGISKIGPGFSPGIQDFKQNRRKVL PEYKRFFKHND—-
IVHMELNAADGGENFDSKETFKF——————- KTEIGLGDLDDHFGEYLGEAVGSKWW—
GWAMRGCKATSSMQLNIGFCSVNDHKLDFDPMGWFQTSWLDMQKG——
IGTLAAATNIWHFKVRDGFDTLKLKKD DGQT
YTYTHKLKKCAVHLDLVTKMLKIDCPESDMSVDDLRYKLGDKDKTHGHMCFSVSPAKDGCVRENVACGTR
SCEWKDLDYKRNYWMGTWGYYM—————-
YTPWYSWAYGSEPQIAIHTFCQDEGVYNQDIDGEWRYTALMYHKTFDYTPLVE-ESYQS—GNRLGPD—-
DLVIEAKKYK-—KMEDAKDAVGKIYDLINDPMVKAVNS—————
MASGMTKEGREIARINIPHDFVLESEKQRQAQIAVLEDEVNSLMMDLMV-

DALSDSIWYKEQIEHTQKK-——C—————- CRLSLEQT——
KTMYQGEYYDDWKLNVQPLDPNYAFFKCPRPHAFYQNYNYSSGKIWSPHQTYELPQNIHRYLKSKDETYW
ITCMNNQEIIFENENV———-

EKQFNASLYEEL

—————— FERERFLALRQL ENNMNYA———

RNISDDLNKV SWFRRYGV-

RMITSQDDEHQETHARAKRALGSSHDHINPIVLEVYATVDVSV
IVGAVAALIVLFTILLVAVIKFKKDRNAKISGERRRRRVGRTTEKLGLKLLDCKKRLDCVASLWYGKEDM
ARVLTQHVDRRKNFKKWASGAIMDEPVAEQFEVEVLSDEPHPPTKHSVEVQTQNNEYTDEPKNTETVKVE
MVEIQGDDDDDENYEDIEGAECTIELLNLAGNNSNTSSRTDVSNGKKRSTLDREGPAMGPWANKPMVAPKY
PTLKHFHLNG

>Cyprinid_herpesvirus_129560658

MGRHKHELLWIEVLTLLLCAAVASAGPPTFSLDEKFSEGERPKDSVCYVHNTMGASAMGNKAA——
LSQVNLDVEVDSVDGLKLDGFYYDAESADESWSRVYKSIFDGGKQAIYEKFARDLILKSCDNLRN—————
——TTYPMRSPDALPVQLTGEAAIGIGGLNNMGFATFNLTDMIFSFG——————

FDFDFIRK DDLKRAYVRARIILDAEKVAVYLNKTEVVVEKAV—————
FDYKFRQGVTRGYSENLTYLRPMN—————- QTFYTSPPPG——-DDYCALVRFNYTIMI—-
ESIQGDYDNELILLDNIQRVITFNVTG-IPTGGKGLP-NIITECILKTKEYAND

TCPENKLWFTSDD IYRESRNLRTK
TSIAEVPSMPKTTKAPKTTTIVSMTINCTTPTNCTNCTAD

CPNSYPNETVPEEVTVD——————— YDCL QVEL VKPIALPVTYDPEQDEIVFSL————-
YAAVNRTFDYT VGKFNW-ETFCLARHI——————
KAITNGDVYLTMYPYWRYMFDVAKY MKTN
TEDASLLEEDL——-KQ———-NVFTLATLDVTNRLKA DFFEMFKESHCNTWED-

LALVISSKLYLDTIVAVSSAEKTAVSTLAVIQEMFDPYYTF-——-RTVERH——————— KSQLITN--—-



GNAHNYNLN-==———- EITITRHPEFKPARKYRRVSGPSLTVKSLTY————-
LNCQKPINKTQQE————————- ARKRTRRALLTVVDHTDETMLCAFQSGHHGEVGSDC————-
THHNRRKRGLWD——-RIKGNG————- NSGAGQPPPVDRTLKPGRVAVG——————-

KGQDFKTMSNDKLLDVMKKVKHQVNGGATTNMYDFRQK YGLG
QSSDVVYSSLE———————- GTASGGRI———————— VTGYQA GGST
YSMAGYGGAGGAAGGAGAAAGGAAGGGTYSMAGYGGETYSMAGHPQGGGGGAAYASVNKQRGMGGGMSMG
DVYEEPPRYNARRDI DINERLTSHARDNNHMTTTSAQCGRRFKRDANAMCM—-—
IRPEGNPFGGTADGLKAMDID-GDGKPDMLKAMDIDGDGKPDVLRIMDPD————-
GDGHPGIGAGLMPPGPHIQMTG-G————-
VNPMAVMAGGMMASMMATSLSASNTRSIDNILSGKYAGVDKQLAVTLATMDKLNEFGSMMAMGGGMAAMM
TMNPAAIAVAGVGLGLQMITSLVTFSIQIHQLLYPTN--PPRDPILDKYMEYRKLMLADA-
AGNRWCMMPES—-
KLEVTLGFFNRSVHLDGSRREDGKQTTALWAPAGETRIKVLYNPLITFNAQLKVTCAGDGALRFNEFN—-
SKMARTRGANS-
VGTSVWDVTQLASMVASEPVIHGRCGEATNLIIEREFISEADMILLQKRGPGEPALTAAMPSDVCDLFPF
KKF-YVSMPSCSYEPGEPHYGWTTCSMMFKRAIWNPVNGTWMVPNPF-TPRGSDRKLF-TFSRRDFR~-
TYMPIKPNSDPQHKLLCSNA
IKVS
TTS

P
TLNYS

(@)

>Cyprinid_herpesvirus_131840165

MGRHKHELLWIEVLTLLLCAAVASAGPPTFSLDEKFSEGERPKDSVCYVHNTMGASAMGNKAA——
LSQVNLDVEVDSVDGLKLDGFYYDAESADESWSRVYKSIFDGGKQAIYEKFARDLILKSCDNLRN—————
——TTYPMRSPDALPVQLTGEAAIGIGGLNNMGFATFNLTDMIFSFG—————-



FDFDFIRK DDLKRAYVRARIILDAEKVAVYLNKTEVVVEKAV—————
FDYKFRQGVTRGYSENLTYLRPMN—————- QTFYTSPPPG——-DDYCALVRFNYTIMI--
ESIQGDYDNELILLDNIQRVITFNVTG-IPTGGKGLP-NIITECILKTKEYAND
TCPENKLWFTSDD IYRESRNLRTK
TSIAEVPSMPKTTKAPKTTTIVSMTINCTTPTNCTNCTAD
CPNSYPNETVPEEVTVD———————- YDCL QVEL VKPIALPVTYDPEQDEIVFSL————-
YAAVNRTFDYT VGKFNW-ETFCLARHI——————
KAITNGDVYLTMYPYWRYMFDVAKY MKTN
TEDASLLEEDL——-KQ———-NVFTLATLDVTNRLKA DFFEMFKESHCNTWED-
LALVISSKLYLDTIVAVSSAEKTAVSTLAVIQEMFDPYY————— TFRTVE——————- RHKSLITN—-
GNAHNYNLN——————- EIITRHPEFKPARKYRRVSGPSLTVKSLTY—————
LNCQKPINKTQQE———————- ARKRTRRALLTVVDHTDETMLCAFQSGHHGEVGSDC————-
THHNRRKRGLWD——-RIKGNG————- NSGAGQPPPVDRTLKPGRVAVG———————

KGQDFKTMSNDKLLDVMKKVKHQVNGGATTNMYDFRQK YGLG
QSSDVVYSSLE———————- GTASGGRI————————— VTGYQAGGSTYSMAGYG————————-
GAGGAAGGAGAAAGGAGAAAGGAAGGGTYSMAGYGGETYSMAGHPQGGGGGAAYASVNKQRGMGGGMSMG
DVYEEPPRYNARRDI DINERLTSHARDNNHMTTTSAQCGRRFKRDANAMCM—-
IRPEGNPFGGTADGLKAMDID-GDGKPDMLKAMDIDGDGKPDVLRIMDPD————-
GDGHPGIGAGLMPPGPHIQMTG-G————-
VNPMAVMAGGMMASMMATSLSASNTRSIDNILSGKYAGVDKQLAVTLATMDKLNEFGSMMAMGGGMAAMM
TMNPAATAVAGVGLGLQMITSLVTFSIQIHQLLYPTN--PPRDPILDKYMEYRKLMLADA-
AGNRWCMMPES—-
KLEVTLGFFNRSVHLDGSRREDGKQTTALWAPAGETRIKVLYNPLITFNAQLKVTCAGDGALRFNEFN-
SKMARTRGANS-
VGTSVWDVTQLASMVASEPVIHGRCGEATNLIIEREFISEADMILLQKRGPGEPALTAAMPSDVCDLFPF
KKF-YVSMPSCSYEPGEPHYGWTTCSMMFKRAIWNPVNGTWMVPNPF-TPRGSDRKLF-TFSRRDFR-
TYMPIKPNSDPQHKLLCSNAIKPGLCRLPEVFGVEDTS—-KCNNKARFFRVHVAKPVNASLDGAI-

QGYMMTCQPGSIASF————————- ITKKG——-
SPDNMHMLNLDSMGTARTFFLKDTEKEKAPVVWIFCQHMSMPAFKSDIIELMLDDTDTAGQLVSLATDNY
A——FSENWANSIM--FR-————- ISRIGPRWQ YDI--PEDDE-—-NRIKFLPEIKR-

HIPMSDVVQMDI-NGGNGENFDSKETFSF-KTEMSLHDLDDHF————-
DDEVGRKWLDWAQRGCKATSSVQVNIGFCSTVKDHVEMDLVGWFRWGWVDEPWG——
KGTLAVDTDSWVFKIPDGKDTLTLKKA————
KDPTSQEEEEKIKTMPDYTFTHKLKKCNVYIDLKAGSLKIDCPTTDLTVNDLVST——
TTGKRHTHMCVTVSPAKDSCAREKAACGTRTSEFADQKLKKAYWEDMYKDPEWTM———
YTPYWYWCEGSEPRIGYYYFCQDQGVRRNTLDGQTRSTVLVYQKMYDYTPPMT-KSYQS—ANRLGSD—-
DLVIEAAKYK-—KMEEAHDAVGKIYDLINDPLVKAINS————
MASGLTAEGRQVARVNVPHDFVLQSDQQRLAQIEILEEQVNELMMDLMV-

DALSASKWYEEQIFHIQKK-—-C—————- CVLSLNDA-—-PSGSEQPW-SLF--VEALDP-
MYAFFKCPLPRAFYLNYNETSGKIWGPQMTYETPDNIDQYLRSKSMRSWTVCLNNREIIFETEDI-——-
EKQFNKTLYEQI

—————— FERESVIELRKL ENAVEYG———

INMTDKLNRQ

SWFRRYNVYLGSAPSELLDDEVETHHNRRKRAVTEGIRGATVYVESEISTEA
————————— IVVAAVVGTVILLCLIATIVFRIKNRRRRR———

QQGSRRISKMTERMGLAILGLRRRLDIAKALWGGKQAMELVLNDHVRLEKQFRRWAKGETYMLWSNAGVQ
VEVEVDNEATNTCSTGTELEPKLMVSTANSPIVIRREQTYEDEMDDDDDERSSDGAECIKLLDMSRSSVS
INSQLRNTLSRGTEPPPVHKGAWNNKPGIAPGAKKPQVRHFHTNKQPAAL




>Cyprinid_herpesvirus_647842140

MGRHKHELLWIEVLTLLLCAAVASAGPPTFSLDEKFSEGERPKDSVCYVHNTMGASAMGNKAA——
LSQVNLDVEVDSVDGLKLDGFYYDAESADESWSRVYKSIFDGGKQAIYEKFARDLILKSCDNLRN—————
——TTYPMRSPDALPVQLTGEAAIGIGGLNNMGFATFNLTDMIFSFG——————

FDFDFIRK DDLKRAYVRARIILDAEKVAVYLNKTEVVVEKAV—————
FDYKFRQGVTRGYSENLTYLRPMN—————- QTFYTSPPPG——-DDYCALVRFNYTIMI--
ESIQGDYDNELILLDNIQRVITFNVTG-IPTGGKGLP-NIITECILKTKEYAND
TCPENKLWFTSDD IYRESRNLRTK
TSIAEVPSMPKTTKAPKTTTIVSMTINCTTPTNCTNCTAD
CPNSYPNETVPEEVTVD———————- YDCL QVEL VKPIALPVTYDPEQDEIVFSL————-
YAAVNRTFDYT VGKFNW-ETFCLARHI—————-
KAITNGDVYLTMYPYWRYMFDVAKY MKTN
TEDASLLEEDL—————- KQ-NVFTLATLDVTNRLKA DFFEMFKESHCNTWED-
LALVISSKLYLDTIVAVSSAEKTAVSTLAVIQEMFDPYYTF-——-RTVERH-——————- KSQLITN---
GNAHNYNLN—-—————-— EITTRHPEFKPARKYRRVSGPSLTVKSLTY—————
LNCQKPINKTQQE————————- ARKRTRRALLTVVDHTDETMLCAFQSGHHGEVGSDC————-
THHNRRKRGLWD———————-— RIKGNGNSGAGQPPPVDRTLKPGRVAVG——————-—

KGQDFKTMSNDKLLDVMKKVKHQVNGGATTNMYDFRQK YGLG
QSSDVVYSSLE-——————- GTASGGRIV-====———- TGYQAGGS T
YSMAGYGGAGGAAGGAGAAAGGAAGGGTYSMAGYGGETYSMAGHPQGGGGGAAYASVNKQRGMGGGMSMG
DVYEEPPRYNARRDI DINERLTSHARDNNHMTTTSAQCGRRFKRDANAMCM—~—
IRPEGNPFGGTADGLKAMDID-GDGKPDMLKAMDIDGDGKPDVLRIMDPD————-
GDGHPGIGAGLMPPGPHIQMTG-G————-
VNPMAVMAGGMMASMMATSLSASNTRSIDNILSGKYAGVDKQLAVTLATMDKLNEFGSMMAMGGGMAAMM
TMNPAAIAVAGVGLGLQMITSLVTFSIQIHQLLYPTN-—PPRDPILDKYMEYRKLMLADA-
AGNRWCMMPES—-
KLEVTLGFFNRSVHLDGSRREDGKQTTALWAPAGETRIKVLYNPLITFNAQLKVTCAGDGALRFNEFN—
SKMARTRGANS-
VGTSVWDVTQLASMVASEPVIHGRCGEATNLIIEREFISEADMILLQKRGPGEPALTAAMPSDVCDLFPF
KKF-YVSMPSCSYEPGEPHYGWTTCSMMFKRAIWNPVNGTWMVPNPF-TPRGSDRKLF-TFSRRDFR~-
TYMPIKPNSDPQHKLLCSNAIKPGLCRLPEVFGVEDTS—KCNNKARFFRVHVAKPVNASLDGAI-

QGYMMTCQPGSIASF———————— IIKKG——-
SPDNMHMLNLDSMGTARTFFLKDTEKEKAPVVWIFCQHMSMPAFKSDITIELMLDDTDTAGQLVSLATDNY
A——FSENWANSI——————- MFRISRIGPRWQ YDIPEDDENRIKFLPEIKR-

HIPMSDVVQ-MDINGGNGENFDSKETFSF-KTEMSLHDLDDHF————-
DDEVGRKWLDWAQRGCKATSSVQVNIGFCSTVKDHVEMDLVGWFRWGWVDEPWG——
KGTLAVDTDSWVFKIPDGKDTLTLKKA———-—
KDPTSQEEEEKIKTMPDYTFTHKLKKCNVYIDLKAGSLKIDCPTTDLTVNDLVST—-
TTGKRHTHMCVTVSPAKDSCAREKAACGTRTSEFADQKLKKAYWEDMYKDPEWTM——-—
YTPYWYWCEGSEPRIGYYYFCQDQGVRRNTLDGQTRSTVLVYQKMYDYTPPMT-KSYQS—ANRLGSD—-



DLVIEAAKYK--KMEEAHDAVGKIYDLINDPLVKAINS———--
MASGLTAEGRQVARVNVPHDFVLQSDQQRLAQIEILEEQVNELMMDLMV-
DALSASKWYEEQIFHIQKK-——C—————- CVLSLNDA--PSGSEQPW-SLF——
VEALDPMYAFFKCPLPRAFYLNYNETSGKIWGPQMTYETPDNIDQYLRSKSMRSWTVCLNNREIIFETED
T————
EKQFNKTLYEQI
—————— FERESVIELRKL ENAVEYG———
INMTDKLNRQ
SWFRRYNVYLGSAPSELLDDEVETHHNRRKRAVTEGIRGATVYVESEISTEA
————————— IVVAAVVGTVILLCLIAIVFRIKNRRRRR——-—
QQGSRRISKMTERMGLAILGLRRRLDIAKALWGGKQAMELVLNDHVRLEKQFRRWAKGETYMLWSNAGVQ
VEVEVDNEATNTCSTGTELEPKLMVSTANSPIVIRREQTYEDEMDDDDDERSSDGAECIKLLDMSRSSVS
INSQLRNTLSRGTEPPPVHKGAWNNKPGIAPGAKKPQVRHFHTNKQPAAL

>Cyprinid_herpesvirus_129560657




FIIKKGSP

DNMHMLNLDSMGTARTFFLKDTEKEKAPVVWIFCQHMSMPAFKSDITELMLDDTDTAGQLVSLATDNYA-
—FSENWANSI——————- MFRISRIGPRWQ YDIPEDDENRIKFLPEIKR-
HIPMSDVVQ-MDINGGNGENFDSKETFSF-KTEMSLHDLDDHF————-
DDEVGRKWLDWAQRGCKATSSVQVNIGFCSTVKDHVEMDLVGWFRWGWVDEPWG——
KGTLAVDTDSWVFKIPDGKDTLTLKKA———-
KDPTSQEEEEKIKTMPDYTFTHKLKKCNVYIDLKAGSLKIDCPTTDLTVNDLVST—-
TTGKRHTHMCVTVSPAKDSCAREKAACGTRTSEFADQKLKKAYWEDMYKDPEWTM———
YTPYWYWCEGSEPRIGYYYFCQDQGVRRNTLDGQTRSTVLVYQKMYDYTPPMT-KSYQS—ANRLGSD—-
DLVIEAAKYK-—KMEEAHDAVGKIYDLINDPLVKAINS————
MASGLTAEGRQVARVNVPHDFVLQSDQQRLAQIEILEEQVNELMMDLMV-
DALSASKWYEEQIFHIQKK-——C—————- CVLSLNDA--PSGSEQPW-SLF——
VEALDPMYAFFKCPLPRAFYLNYNETSGKIWGPQMTYETPDNIDQYLRSKSMRSWTVCLNNREIIFETED
I———
EKQFNKTLYEQI
—————— FERESVIELRKL ENAVEYG——-
INMTDKLNRQ
SWFRRYNVYLGSAPSELLDDEVETHHNRRKRAVTEGIRGATVYVESEISTEA
————————— IVVAAVVGTVILLCLIAIVFRIKNRRRRR———
QQGSRRISKMTERMGLAILGLRRRLDIAKALWGGKQAMELVLNDHVRLEKQFRRWAKGETYMLWSNAGVQ
VEVEVDNEATNTCSTGTELEPKLMVSTANSPIVIRREQTYEDEMDDDDDERSSDGAECIKLLDMSRSSVS
INSQLRNTLSRGTEPPPVHKGAWNNKPGIAPGAKKPQVRHFHTNKQPAAL
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MRPAVFFTLALFVALRTLG——-ATEPREPGLTDEMCFGKRSIYHLPPQDTGR-RDFVGP—————
TDRLDLTEMGCNFVKRTLDKA————————— PWSNYSEDL
RNQLEELCQLQKE

NDENNIEASVVIVF NGPSSNVSSKFNNCM
SDLPYGFSG——————-
WIGSDNQGATLIANSS
———INLESSNFSSVY
GCLANLTGLPRYDSRNKTCNLTID————QVITNLTIPQHYVNLTARARLD——-GPSSTDYFWCQ———
VINGNC——————- SDIINRVCSNSRQSILGT————-
GMQNTRPKNPN DKEEAERAYCGD
KGCDHWTAKARVRRSDRENSGNGKKTPPK
KGPFQKIKQLFGGPGSSSSSLVPPNGDRAQVGVDGV--FHPDGRGGPVVVGIGADTLGAAGGD-
ILGGMRQQL————- PSIPTDKGLGQTVDSLN KREGSN——————— LPPPVDLP—-
LQDKLEGLT——————————




KIGGMILGGKEMFVKDPGTPNERIVFLGPEQYPVPDQHLGPDRYAGPLG———-—
DIYTRPHRKPPSSPSQSFGSGGGRHQLPSLTGPDSHVRGGSRNPFPVSRPGWENPYEDMPGMYDEVGFNR

HHYPVQVTDSYQDPRDAVQ—————- QRRGGGTYRSPYGTSDVRTGDEYSFAGPPGTATGR———
RRSSNQGAVGNSGYDLPGWDSRQR PLPE
GRGSHTYEEIG———————-

GGDGGYSLVGGGRGGPILRGPFPDSNIYEEIGSDRGGPRRESRVYEEVGGGDGVYSLAGGIGGRGGPRRE

NRDQHFLGGA-——-

FVGSMLSFEHQTTITKIRNGDYNTGDRAQDVSAAVGDLLNRVGSMVSGTGMMI ——————-
GSPHVMIAGLAGQAMAGLIDLGMIIRALITGEHVKPPPDPIAEMYSTYAKYMSSNE-AGARLCLLPDS—-
RLTVTVAYRHR-—-GTDTEAGE——-KSLLHASDTVPSIVQYLSTDLADYTAQVEVICP-
RGTLRLLQGDISQYILQDYAGT-DQAKHY-
YINAMKMVSSFPNATLTCGSEEGLYFVPYKPDPSDFQLLDRTGIGEPDSLRKLPSNVCDLFPFKRF—
YFLTSGCEYNRGQVAMSHTTCSVLLRRSLWDEKHQRWFAPDPF-AHPGSDVKVF-TFSRYDF—-
PEVPLKPNEIPGHDDYCTVR-NGQICYFSEPMVLDDQY-TCRPRSRRLYVEIA————
PIGSTGFYTAFVLTCPWLSTPVV QP PWAPVTRVNVGQSYTSAMF—-—-AFS—
AAGTAAYLYCQHNTDKRLKSDMVVLSAKSP-DDKK-
TKFDTNTWCDVKTQQGSTFLVDKFQSRFYKASKTCTTSTMFKRNMIDWGYNNNWLYVTYPPAVTLDAVVK

VIKQP-RVILSEYASPADLNEGMLERVGKYYPGSL-YLTYDVTGLEEGY————- MVNKHFFW-
ENAKKHLRTYSSLAVMIFACEVRNGRYVK KDWE--TIDDVVYF-—-
PFDDGWGSDGYYFFPT———-WKNL

CQANISIADRRLHVTCKSYSIKIGIKQRQ—————————- LCVSLTTSIDHCN-—-GDASVAR————-—

RGYLRQEAVNGFSRNYGYN-—-YNLGSSSAHFQHLYC-
FSPSMYLDRIIMPKVQICRSFVMLFYQDLEIESEHFTPPPYPT-TQFLSPN--DTIIPASMYR--
TVLELKDLLDELMDYSRNPLIREINN————-
FAQFLTDGGRQIARVTVDGDLLETSYLARQELIAQLEDAIRAKLVELVD-

LIIDRNEARARQRAEEHSVQEC—————- CILDPATN--TSSKTFPD-GYY--LCGNYS—
DFII———————— DYGGVRYLIINDTLEPEGYVLYAE———————- ETPTTCLDMMYYLITNDKE———-
RAELEELLSKLL

IED AIQTL FD——EYD———
RNFTEIIE NFYNETMNETDGGHGDY
DDTPETGGGYVGVAVGY
SVSCVLLGLAVLLLL

VVYVYRRRIGVYSVEVAARFTNKSENDTVSLLRLVE

>ul_Nilcrl115531704

MAETVTSAHRSCTFTAVTALMLVCIG————-



TTSATLDDQLCFSKHSIYHTPFTLGHVRSHRQDKDMI ———————- DGMVRSYVNRSLGEF—==—————-—

PWNDWFNDI QNQIQDMCLTFQNSDHSN--
TENGFMMVFG

N
GPGSKA——————- AETCLKSGSGSSNIF SYNGQGGNLIVAMNA-
TNNDTDTLLSNSTISCLHN
ISEGAVYDSDKKPCPISLQ———DRENLT——LPNSFYSNVSSARLD——-LNSSIDYFWCR-
INGTGGEC————- TDLFFEISNRSRQMIYLFGH-——————— GNVSDDV
HFGLGNDSDRNVMRLYCGG
HCPMPNARARLRRADDEGNGDKKKKE GPFKKLFGRLT——-
GN-KH-VIPPGATRVQLGADGR-SDFPEPGQPVSVSGIGGPGLDDTRQR-LLEGLGQNA————— PRLPV-
GNLPDMMNKLQLGPQNLPPPLLPPFKDKFQS———————- MQGVGSQI--IYADLNLPG———

GGREEVVYADLNLPGSGARGGTRPKAGSRPPLPPSGGRDGN
RHRRPHGSPGREGGGAEDTLYADIQSGGPGRRGGAQRKPLPPIPSKPKDPLYA

EVQKKPRSRPLPPPRSGHR——————-— DSSSSDSDFEEIPVRTSGGQWVSGS
GGRSNAGSRSRLPSGNNDFEYPPQRTGSGRWVSGSGGRSGAGSRSRFPS
DSGSDDDFEE IPKRTGSG

RWVSGSGGRSGAGSRSRLPSDSGSDDDFEEMPIKTSSGWVSGSGGRSGTNSRSRFPSDGSDN———————-—

DFEYPPVKNSDGSWSDGSPFDMNVDTGTKVRLGSPSPKNPPGVVPRKKPPPPPPPKRGGGGSSPESQGRR
RCRRSLTGTQLICGMTGAPAPVSTNAASRDGRLDDKMLQMG——————- RKQQSMLGGA-——-
FLSATLSSSHQSTIDRIHRGDFSGPDHAANVANVVSEVLNKVGSAVTGAGMMT ———————
GNIPAMVAGLTGQVLGGLIDIGLTIEALISGRNEVAKPDPVAELYSTYARYVASHE-AGARLCLLPDS—-
RLSVTVAYRHR--GMDAEAGE---KSLPHASDTPPSVVQYLRTGLAGYTARVEVTCP-
RGTLRLLQGDINHYILRSFEAN-DNTKHY-
FINAVAMVSSFPNATLTCGIEEGLYFVPYDPDPSDFQLLDRTGIGEPDSLRKLPSDVCDRFPFKRF-
YFLTSGCEYDKGQVAMTYTTCSVLLRQSLWDDKHRRWFAPDPF-AHPGSDVKVF-TFARYDF—-
PEVPLKPNEIPGHDDYCSVR-DQPICYFTEPMVLDDQY-TCHPRSRRLYVEIA———-
PTTQSGVYTAIVITCPWLSTPVV IP SFAPVTRVNVGAGYTTAMF---SFK-
ASGVRANIYCQHNTNERMKSDLITVSSVIPLKDKPEGYLDIYNQT——EKNKIIDSFQ——-
SLFMMYLSKKCVTIEEMKSFLNKHSTTYGHNHLPWPQGTYLESTLRIVKKE-

RVVIAENIDNADLNVRFVERVGTYYPGGL-SLEYDVSWLEDGY———— HVNKQFFW-
KNAELGRRTYSALSVVIFPCNVRAGHYIT NLLDVTVIDHLVY-NAIDDGTGSGRE-
FPFRS———— TTKE

CEASISIKDRLLTVVCKAYSIRIGIWSRE————————— LCVALTTSVNHCN--SDEEAVMK————-

SGYGRREALSN-DYVGLLD——-YMPWLTYPRYPHLFC-
YGPSYYPAYISVPKVHVCHTLSTIFHHELEIESQHFSPPPYPL-SKFFSPD—-DVIIPAELYA——
AVLKLKESLSLLMEYTRNPLIKEINT————-
FAKYLSDEGRQIARVIVDGQMLATSYLAREEMIAILEEQIHERLIELVE-

LIIDRNLALKRKHAEEHSEMEC—————- CILDPVAK—-TSKKAFDD-GFY--LCAGYE-
SFVYLD——————— PDEGTRYLMVNDSVELEDGY IWMN———————- ESVVSCVELIMLMVGEGDE———-
RDEIEEQLSKIL

IEE AVETL FK——EYD———
HNLTLSIMTYL

NLTNATTWDNATEDLVRTGGGLPGPTPTVGVEPGPDPGDEGGSGLHIAPVVVLALLVTL—————————-

VFAAFVAWWYRKRMGVYSVEATIAKLRARYSGNSVSMTRLIGTDQCET




>ul_Nilcr115531705

MSCAARHKALAAFTALAALLATVA———————- GSIEDRICFSKRSIYHSNGLGAKGR——————————
AHQEALDRKVDGFVREFLGGL———————— PWDEYLTNV

TNELQWLCENTTDPD————-

PRDGGVLSF

SSAANDSVI

SCLNASGD

FPPPRDRMYYGSGGGFTVAINGSNSEKELKCML

GSTSGYLIHSSFNHSCDLTLLNAR————-— DNLT—-VPEGYIMNLTDKHLD---VASGISYFWCR-
INQTDNEC———————- RDEEHILALRSRLSVYGTVAGSKNKPKTLQNS

SESVEDVDVMNMYCKT

HCPPSITLLRTRRSDDKNPKLPPGPFSKIVQSVT GDPGSSSDSDS——-
SGGGRIRIPPGTDMVQFGPSGP————————-— KNGAFGVSSRDLDKASGK-LADNLKKMF————-— PHIPT-
DTGIEDLTQIGRGFDPG———————-— TLPGGQ———————- IMGQG———- LGDKLTNIG————————-

SRASAAQSLGHDVSVRSRAGPSGAPHP
GGRGDGGARPRPGSSHISVPTSGPGRGRGAGSGGRGAGRGSWLPPPQPGSSSD
SDSSSDMPVFAPPPQRPPP——————— QVPPARFPPQQFPPRGGGFRGGFRGGSSSSDT—————

QSPYGSSSDSD———————— SPYTGPGDE————————- SGPVSRAPGFENDGRRRH-————————
YWLPPPRSLSSSSSGDEITGAVGYDPGSDSDVESKFGLNLDTGSGPVRPDERRHQKER
RRGFGQRDRSDSSSSDSDSDTPSKDRSRRRCR——-—

RSLEDDALICGIASGVSDNN
PGGRSGDRLQERFKKAQKQQ——--RGQAAALGAA————
FTSVSLSTSHTYTVERLYRGDFSTGDRGADIANVVSESLNKLGSSVAGAGMMS ——————-—
GNAKVMAVGLVGQSIGGLIDIGLAIYELVSGNRQEPDPDPVAELYSTYAQYVATYE-AGARLCLLPDS—-
RLSVTVAYRHR--GMDAEAGE—-—-KSLPHASDTPPSVIKYLRTDLAGYTARVQVACP-
RGTLRLMQGDIRQYLLQFVEGD-DNVKHY-
FINAVAMVSDYANATLTCGIEEGLYFVPYEPDPSEFQLLDRAGIGEPEDLRRLPSNVCDLFPFKRF-
YFLTSGCEYDKGQVAMTYTTCSVLLRRSLWDEKNRRWFLPDPF-AHPGSDVKVF-TFAKYDF—-
WDATLKPNETPGHDDYCTVR-DSQICYFSEPMVLDDQY-TCHPRSRRLYVEIA————
PFKTTGVYSAIVITCPWLSTPTV LP PWAPVTRINVGKGYTSAMF——-
SFMKTEQT-ASIYCQHNTNERMKSDLITVTSRVP-GNAKKDIGWFDTRDGDDAERIRTILG———-
EQFPKLAKTCVPNSHYITELNKQHWSPSK—-YELPKELKEKCKVSLVKRE-

RIVIAEYADPADLDAAVIDRVGKYYPGAI-STTYDVTQLEDGY————- VVNKHLFW-
SNADLGLRTYNALMVSVFACSIRGNRYLE RKWD—-LIDEMIYYPLKTNNWGKDGL-
YTFSSF KSL

CDATIKIRNRQLEVSCKSYSVPILLKGRQ—————————- LCVSVTTSINHCN-—-GDNVAAT————-

RGCTLEESELGAIPKPGTPSSKMYRPGSY——-PQYYC-



YASGNNANVWRLPYYHVCRSFVLIYYHDLEIESQYFSPPPYPL-ARFFSPG—-DVIIPSALYA—-
LVLELKSAVASLADYTQNPLIREINA————-
ISAYLTHGGRQITRVFVDGEMLAASYEAREERIEQLEDEIRSTLVRIVD-

YISDQEEVRRRQQSAEHNRMQC—————- CLLNAVER--TSSEVYSD-ARY--TCPDYE-
DFILIDH-————— ADNETRYLMVNNSLGLESAYVYWN———————— ETQVSCTELVAVMLTGPED———-
IRDLENSIDRTL

IEE AMDRI FE——EYD———

KNVTDIIMHYLNETRNHSGYGPEYGDGMNLDDVYDNYGEEDESYDEDGYDNDGYDDYEEED————————-
DSGTLPDVPTSTILSVT
LVPIALLAIATLMFL
CYWRVTRTGFYRVKPRSNKTLRTRVLDFYDKACGAAPIVGTPSTVALLSDDQTD

>ul_Canvi40556064

MALKIPWIGYLSLYILIYVSN GYDTCWRKSGLYHDVGMVIQD--DILDKKSS—-
LAFKYLSTAEKREQSRLLHNF————————— NWTEIKESV
KDEFNRSCNLGNDS—————-

YLYNYTLVFETSLNGESEPIDVTTILPTEETSTMNTTEISPTTETTTTALTTTGYAQS
TLVQYNNSYNYTDELIKFLSTVLGVNESSVSNYI————-
LENIGNSSINVSGVNESSSIQMHDNGTLEGSIQFPQ——————- HGKCDNVFPE-RVKF--
SIVNTSTE-————————-
IKLRVSLEGLSISEGNFSSSSDTLMCIQ

EHMGNRSYKVHVESSCEYCSMKFM————ARVTS——IPESFNDTMKEIGIVE--SNSTNSFYLCS-I-
SGESEC———-SEFISFDSITLNKTIHTILKTVD——-SYNHSRSRRSV

DFKTTGFTTEELDCMHNAY ————————-

PEPIDCSSVNIRKRRSDRNPKKDSD
NDFMSQARKQL——-GN-KP-VIPPKVTHLQTGIYKK——————— SESGVSG-DGAIYSEVKKN-
VKTLIRQMA————- PVVPS-SGKPEDLYATVTKQPKLPP—————- KVKSNV——————— FTEAIRST—
IEQKQSSVS————-

EVLYAELEFSSKRPPVKDRYQSTIYSSIDF
SRRTSVSSIDSEPDFVDITEVRKQLEQMRLGDQSSRGVRRMSSATSESDFE
SMEETAMLIEKLRQEKSRQ——GNLNIPKRRMSSTSSESDFEDMGQVIADYRRLKE—————-
QSIMRKGIGPIDPSGNKIAKSLEGKAKIQGIDIVKR PSSP
NTPVMIKNVD TGSVITTPFTRKGAIRR—————————-
PKQHASPKVTPPQLDDNVYFSPARTPQLDNEIYMEGPTNGKPKHMSPASRPLPPIPPRQTSENYLPVPPT
RRGSGRSLSPVQEES———————— NPSSGAIPKAIHRRCRRSIDGVVCSMLQRKP-VDSTYSLAS—-—
APKSPYSLAGNPNDIVYEEIS—————————- GIPAENVKVVDKKALTRGN—————————
SKFGKVKSYKGTMKQIS-SS——--FDKSMVFGGAM——-LLAGQQATHQQSRQSVLQRKDQM--
SEGEKVLEAVTMSLSTLGTTLSSAG-MA—————— AGPKVMAAGMAISAISGIIDAAKDIYKMFTNEE—-




KPVDPVIKLFNTYSGHINDRGAAGIRKCMVPGE--EMMVYISYSNDSKNFKPDM-E-—-
KTALYFLDVIDSQVLYMNTSNIILDYSLRVACP-IGVLRSLDTDITAYTTMYGED—-
NGVRKYVFTRLGVLLSRTPVVRLTCGRDATLTIRPYEVPISSMQLLKMATPGEPKSTMSIPSDVCDKYPL
KKF-YLLAEGCPYDTSQNFIVHTTCNIMLRMSTWDPVRNRWVLQNPF-KQEGDYKQLF-TFSKYDF—-
NDTVIDPNNIRGHASFCANR-QSSECYWTESMILEDVT-SCRSRTRKIYVKIR———-VFGDRGF-

NSFVLTCPSGSTPVY IG DNSSITELPVGDYGTSKLF———ASTVSGKR-
IGVFCIHNYDSRYKSDIIVLIFD——-KYSYDFGLKQDDFG——SRRTFFNTMS————
FAMPYRSRMCDNRRKGCNIGN VDFGN
PNVEIEIHNSPKKIMFKETYDTNSIDPQVADKSKKYFPGSI-ELNIHVPNLGNAY————— R-RPDKFW-
EDASKMKRTYSSMLVNIVPCTPRSKNIFM GN-——PISTLGYFQSKTEYYGDGSY-
YYFTRTDVNKYNAD CSAVLNLQSRVMTVKCNPFSIPR-NITYH-—-
EG———— LCFVMVTSRDHCA--TEREDLKT————— SGYRSSDVNTG-RVC——————

HYDATAKTLLLDHYCSFSGDWHN-—-YYPDYDDCKSYIFIEYNDVWAESEVLQQPPYTF-EFKYDKN-
NNEYVNKELSD——RMSELYDEYKKLIEYTDGSLPNSINR————-
LAKALTKEGREITSVNVDGNILELAYQADKEKIAEIQDKISEITKEIFA-

NTLSEADLMEIMESAENDR—-C—————- CIIDVHNN-—-KTEKYYPL-DNY--MCGEVS-
DYVYM————————— DEEDRKYVLINNTYIPYDYLNQSE-——————- AVVSTCYNASIIPLHTKEA-———-
RKMAEDAIISSA

VAE ALNEI FD——EID——
TNISLALI NE
EENYLSSQKSGMNLVGY
TVTIVSLITIVVLIIT

LFGYVWFSRSKKYNVIKTKYVSDTSLELDTGSYASLSTD
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YNISSILL DN

NITYVE




>ul_Fowvi9634777

MYKYIMIYAFIYIHK-————————— TDSKTCMKNLPMYHSAQNSVEN-KQSTDTKAE——
ALHKYLELAEEKEKSLFMGKF———————— DWEKIRKEV

KDAYKTKCIKKSNGSTH——-

YKYDYSYKYVLRVMV

QVTKGTKIGDSKKKTLMSLIQQLTTANSIDEYVT TSGSGYSFKIPDID—————-
YVKYE——————- NPKCNNVTIS-TVSI--GNFSVTDSR—————- SAAEDIIINFNG-
VSVQHPYMDSDKFPDCINK

————————— IVESCKT

SNSFISTIRKTLTGNCDHASMSLM———-AEVVT——PPNSYLNIIGNFSIKD--DVNTRLFYECM-L-
ENNPDC———-SNYVSLAADTAVQATKILSSYM———-YTKGNRHKRDT

GEIPLDSEDLECMYEAY———-

EPYREGTEYTECVNSKKAEIAKSRKKRTIVPSINTDT
DDETKMMARYL---GV-DGQVIPDRVSHIQTGIHGG——————— SENDGIIG-DGQLISRLSLQ-
ARQAFAPYM————- PSVPL-DTDPYSIRDVLRTSTSNLP—————- PPSKNP———————- VIAGVYSV—-
ATNKVNSVL——————-

SALSDDNRHKTVIKEYLTEGDGITKQSKALHG
DVKTSYSSKKIVSGSIFDTMKEKIRDFRD——

TGGEVLLTKYNQRQSSLMFNVD TSTSIVKPRRHSIES—————-
SMKEFGRRIDSLTMETIQENNFDSLRRTKSTNS————-— TEDCGKFGNTA-
ACALLGRVPDMGKNNNN NVKH

NTAVNILID KLRNSKTP

LRVPKIPISTSILGRSGIKHTVSHVTFSDESKIDNHERSRQYVRQG

STRSRVSWISNSDIDDIDSSLYGRSRTYSGGTRSNRLRSESGYQGDTSRSDMEGS
-VYQPSIKELDIKS KKVYREKMIETA-KK-——-FDKTAALTSAT--—-
QLIVQGMISARIRNENFKNVDF---NEAETIFEAVSASFSSVGNAMLSAG-II-—————-
ASPTVAFAGMGLSFISGLLDLGNHLYQLITGKP—-KPEDPLVKKFNQYNELVSDSTRMGVRTCLMPGS—-
DLVIYLAYRNDS-SFKPSL-E-—-KLNLHFIDVPESIVYYLNTSNIIMDYSLTIACP-
IGYLRSPDLDVNAFVTLKDVT—-—
EEVRFYQVTRLGAMLSKSPIVRFTCGREVTLTLKPFEIPLSNMQLLKMATPGEPEESKSMPSNVCDLFPL
KNF-YLLVKGCPFDNSKVAIAYTTCSVLLRMSIWEEENRRWLLENPF-DNKNRFKQLF-TFNRFNF—-
NDTVIKPNEISGHAKFCANR-QSNHCHWFDVMVLDDIS-SCENRVRKIYVEIY—-—-LFSGSRGF-
TSFVLTCPSGSTPVA VG NKDGIIELPFSDLFTVKMF———ASV-KKTN-
IGVFCVNDYDTRYRSDMIILKFVEP-NFPK-DVLPLDTYD——GQNKLFNELV——-
YNHMPWRSRTCSNIVGSKSCIS——-F-HGR——IDIWN-——PNYVVDTEIGS—-

EIMITEKYDPDIATLSSISKSSHYFPYKL-QLKYSLSGLGKVY————- D-TADRFW-
QDAKKKFRTFSSMLIVLVPCNMIQNIIKY HSQ--RISILQYQQALTNKYGDGKK~-
YVFTTL-——-SGSK CTAELDLTTKLLSLQCEEFSLPRSTLPQY——
EG————— ICSITISSKDHCG—-TTLDSSKY————— RGYSSSHANTP—RRCDM————-—

YKYPSISMYVPDNYCGYGSLY——GTYYPPQYEACKSYIHIYYSDTWIEKEILDEPPYAF-NFKYDTS—-
KNEYIDSTISG-——-KLRGLYQAYKELYEYTDGTLPKSINR—————
LAGALSDKGRDIASVNIDSSVLEVAYLADMEKMAQLEEKIKDLSKEVLI-

STLSDNDLYEIIMKEQYGM——C—————- CLLDFKLN—=TSTKVYPN-CNY--TCGTLD-
DFIYEEDT————— GNTTEITVLINGTHMDYDMFSVSE———————- ASVVTCLDDNVIPLSIGSA———-
RSEVEKNILLYS

IEL GLGSL ME-——-ELD———

YNISSIML SN




NITYID

>ul_Pigvi659488480

MYKYMIIIYTFINIRN-————————— INTKTCMKHLPMYHAGQQSVEN-KQSTDTKAE—-
ALHKYLLLAEEKEKSLFMAKF————————-— DWEKIRKEV

KDAYKSKCTKKANGGTH——-

YKYNYSYRYVLRVMV

—QVSKGTNVGEDKKKTLMSLIQRLTTTDSIEEYI T TRGLEYSFKIPNID—————-
YVKYE———————- NHKCNNVTIS-TVSI--GNFSVTDSR—————- SAAEDIIINFKG-
VSVQHPYMDSDKFPDCITK

————————— ITESCKT

SNSFISIVKKTLTGNCEDTSMSLM——--AEVVT--PPDSYLSIIGNFSIPKD-DINTRLFYECM-L-
ENNSDC———-TNYISLAADTTMQATKILSSYM-——-HKKGSRYKRDL

NDIPIDSEDLECMYEIY-——-

EPYNEGNEYSVCVSGKESETLHSRKKRASVSSINTDT
DDESKMMATYL---GV-DGHVIPERASHIQTGIYGG——————- IEDDGIIG-DGQIISRLSLE-
ARRVFSPYM————- PSVPL-DTDPGSIRDILRTSTSNLP—————- SPSKNP———————- VIAGVYSV--
VNNKVASVL——————-—

SALSDDNRHKTVIEGYLTEGAGITKQAKALHG
DVKTSHSSKKIVSGGIFGAMKERIRDFRD--RGGEVL-—

LTKYNQKHSSLMFN VDTSTSIVKPRHSVTSS——————-
MQRFRNRIDSLNLETIRESDFDSLRRTKSVNN————— INECGRFGNTA-
ACALLGRVPDISENS KNNN

GKHTAINILVD KLRNSKTQ

SRIPKIPVSSSILNKAGIKHTISHVTFLDEAKMDNHQRSRQYDRQVSSHS
RVSWLSNGDMDDDLDSSSLYTTRLRHSGRVRG—-

NRLLSESGYQGDISRSDIGGS IYQASIKNIDVQS
KRVYREKMVETA-KK———-FDKTAALASAT———QMMVQGMISTRIRNENFKNVDF———
NEAEAVFEAVSASFSSIGNAMLSAG-II-—————— ASPTVAFAGMGLSFISGLLDLGKHLYHLISGKP—-

KPEDPLVKKFNQYNELVSDSTKMGVRTCLMPGS——DLVIYLAYRNDS-SFKPSL-E———
KLDLHFIDVPESIVYYLNTSNIVMDYSLTIACP-IGYLRSPDLDVNAFVTLKDVT—-
EEVRFYQVTRLGAMLSKSPIVRFTCGREVTLTLRPFEISLSNMQLLKMATPGEREESKSMPSNVCDIFPL
KNF-YLLVKGCPFDNSKVSIAYTTCSVLLRMSIWEEENKRWLLENPF-DNKNRYKQLF-TFTKFNF—-
NDTIIKPNEVSGHAKFCANR-QSNHCHWFDVMVLDDIS—-SCENRVRKIYVEIY—-—-LFSGSRGF-
TSFVLTCPSGSTPVA VG NKDGIIELPFSDLFTVKMF———ASV-KKTN-
IGVFCVNDYDTRYRSDMIILKFVEP-NFPK-DTIPLDTYD——GQNRLFNDLV——-
HNHMPWRSRTCSNIVGSKSCIS——-F-HGR--IDIWN-—-PNYVIETEIGS-
EVMITEKYDPDLATLSSLSRASDYFPYKL-QFKYSLSGLGKVY————- D-NDDRFW-




ADAKKRFRTFSSMLIVLVPCNMRQNIIKY HSQ--RISVLQYQQALTNKYGDGKK-
YMFTTL———-SGSK CTAELDLTTKLLSLQCEEFSLPRSTLPQY--

YKYPSISVFIPDNYCGHGSLY--GTYYPPQYEACKAYMHIYYRDTWIEKEILDEPPYAF-NFKYNTS—-
RNEYIDSNISG——-KLRDLYRAYKELYEYTDGTLPKSINR—————
LAGALTDKGRDIANVNIDSNVLEVAYLADMEKMAQLEVRIKELSKEVLV-

STLSDNDLYEIIMKEQYGM——C—————- CLLDFKLN—-TSTKVYPN-CNY—-TCGTID-
DFIYEEDT—————- GNITETTVLINGTHMDYGMFAISE——————— ASVVTCLDDNIIPVSIGSA-———-
RSEVEKNILLYS

IEL GLGSL ME-—-ELD——
YNISSIML SN
NITYIE
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MKKRWRYMNIMKEITISVMFCSVV———FALYTDYSENDSCLRKNSKYHSTVNYAKP-KELLDHKAI--

AAMRYLKIARARERERFHNCF————————- NWKHIREKI

KYDFIKMCGTYSVQDRIEPVYRYNYTYSVSLCIPNEV
NKRHNGLNLGLNLFSCISSTVLSLSKENIEHSNC E

TRDNVLTCSVPPVS DVTYD NNKCKNITVD-KVTI-—RNFTMNKNE——————-

DNSTIAVTFKG-

VSSSPPYESSNVFAECVKH

————————— MLFNCYKTA

GMTNQLIMTSKLTNNCNDCHMSLM———-VDVVP—--VPDEFKTSLATCGGLTY-DKMASLFYTCE-V-
TGGVDC———-INYIYINDKIKSNSIKTLHNYTGKKRRSKRDTNDYNT———-—
AWCSLQNVSAECGEVKDSFINYNHLDCMYKMY——-
QLEEDNGEEYDKCVYENNRDKSHNHERKGSSMPRVRYKRSSAEDGSA

YNFLHVIKDYL-—-GI-D—-NVIQDITHLQVGMYKK———————— HKGISG-DGEIINNLKDM-
IKSKFRTYM————- PTISS-GSLPKDILNILDVPIPR———————- LKGKNI———————- VSSSLSSI—-
AFRKIESIR SAVKTNKHYHHIFTKD——

LDNLER RLRHIELNSKHHKNVISYFKDGINAYKK—-
SGGRDVTIIATPGEKVLGVEVK SIISRPFRENDGIY—-———-
DSTRSSFNHYNIPRYTLQSQIPAESQYTHHASS———-KYRCKRGIGA—-
VCGLLSLTNHRDSGRRSTSS SSSG

SSHNSLYTEDL GSSIDMSQ DLHG

YYDSSNRGSRTNSGSSSSNSYHTRGRPSTHSESVNSILSRYGNGGEYSASSMYSE

SVNSILSRYSSGRTRSSYSSRNDYSSGNDYSS—-
GNDYSSGRTRSSYTGGSINTV SSSSNYIIGS
GAPLTDYGSKMVKIS-KL———-LDKTVTF——————- NLASQLLTSRLIDLQVRYSDN———-




DRATAVAETVSASLESIGGVMSIAG-SL——————- TSARLCFSGMGLSATAGLIDAGVDIYHILTGKP—-
RSPDPVIQTFNMYSRYMSDTARSGVRKCMIPGT—-ETLVYMSYRNDT-SFKQPL-D——-
KLSLYFIDTPDSVLMYLNTSNVVLDFSLTVACP-LGHLRSVDVDITAYTTLKYTNE-
DGVRFYKFLSLGAMLSSFPTVRLTCGKDITLTLKPFEVKIQDMQLLKMATPGEPEETKNMPSNVCDIFPL
KTF-NLLVRGCPFDSSITYITHMTCSILLRLASWEPISKRWILESPF-GKDNDLKQLF-VFKKRNF—-
SDITIKPNLIQGHSKFCVSK-HTTECYWKDIMLLDDTS-SCTARARTIYVEVY-—-TFGDGRGF-
TSFVLTCPSGSTPVA VG NKDGVIELPIGDFYTSKMF——-AST-KEKK-
IGIFCVDNYDSKFKSDLINIKFVSQ-KYND-SIIYLDEYT--GKERVFEDMA——
KLGNMPWRSRKCVTWSHKRSCIS——-Y-HGR—-IDIWT-——EDYIIETDIGP-

ELMITEKYHPDTININSIEKSKLWFPSDL-KIDYYISNLGKAY————— D-DSNRFW-

KDAKNMYRTYSSIVLILMPCTMRANMLIY NTSE-—AISSLGYHQSMTQDYSDGKK-
YLLTRV——-—-SGSN CFAELDLETRMMSVSCEAFSIPR-TIHKY—-
EG———— ICSITVTSRDHCA--SVEDDVKV————— SGYSKEQANTP-RYCEK————- YIHPIVWE-

DPDHYCGYYSKFRHIGYRYPKYEPCRSYINVYYKDAWIEKEVLSKPPYAF-EFTYDKN——
NEYVNPRLSN--SLKRLYEEYSSISEYKQVSLPSAINR————-
LSESLTSNGRSITEVVVNGRILETAYKADTERLKELERAISITSQEVIA-

NSLSAKDIKDITENKEK————C—————- CLINFRDN—=SITKINTL-SNY--YCGEID-
DYIYDDFITYSNMSKDQIRPLILINGTLEDFNLLYEIG———————- EPIVSCIEATVIPINTEKI-——-
GNEIEETILLRA

FKE GLEEL MY--EVD———
MNISSILM KH
NVSSLSNI
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MSKDVRGESSSLKGIIISILFYSLT-——FAYYADDSENESCLRKESRYHRIVNNIKP-KELTDHKAI—-

AAMRYLSIIRTRERERLHNCF———————— DWKSIREEI
KRSFISMCDTRSNQDRLDAVYRYNYTYSVSLYIHN

K RNRHNYLREGLKLFSCISAAALSLSKEDIEYTNC E
THDNVLTCSVPPMY AVTYN NDKCKNITAD-TVIV-—KNFTMNKSK——————-—
NNSTITVTFNG-
VSSSPPYEPSNVFAECVKH
————————— ILSNCQKAPTF

GRIGQVIIDTKLTSNCHDCQMSLM——--VDVVS—-VPDEFKTSLATCGGLPY-DKMASLYYTCE-V-
TGGTDC———-TNYIYINDKIKSNSIKTLRAYTG——-KKRRTKTKRDT————————
LTPQMSFKEELKDSSINHEHLNCMYNMY ————-
DLDDGEEYEKCIEHSGDYKNKRKLNNAYRSYRHRRKRSILEDDSVEDVIGTNSSS————————
KDIRTLLKNYL-—-GI-DS-VILEDITHLQIGMYKK———————— QKGISG-DGELVNTLKDM-
VKSTFRTYM————- PEISS-NILPKDVLNILDIPVPR———————- LDGRNI———————- VSASLYYI-—-



AFTKIESIK SVITNNKHSYHIFEED--

LDKLER RLNHIELNNKQHKNIISCFKDGINAYKE--
YGGRTVSVVATPSKSVLGVEVR SIISKPTTSDESQ——————-
DVLQRRVRSVDSSRDVKRVLDTEIYTSQNHKP————- SIRCKRGIGA—-
VCGLLSLTRHSDSS RRR
STPS LST
GGSLDTSQ DLYG
YY

DSSGRYSDNSIHTSGRGDTHSVYG——
MYSESVNSILSGYSTGSISGT SYTTESSNYIIGS
GYPMTDYGSNMDKIA-KQ———-LDKAVNF——————- NLASQLLVHRLIDLQLRYNDDN-—-
SVATAVAETVSTCLESMGGVMSTAG-SF——————- MSTRLAFSGMGLSTIAGLIDAGVDIYHILTGKP—-

RSPDPVIKMFNTYEEYISDTERTGVRKCMIPGT——ETLVYMSYRNDT-SFKQPL-D———
KLSLHFIDTIDSVLMYLNTSNVILDFSLTVACP-LGYLRSIDVDITAYTTLKYTNE-
DGVRFYKFLNLGTMLSSFPTVRLTCGKDITLTLKPFEVELRNMQLLKMATPGEPEETKTMPSNVCDIFPL
KSF-NLLVRGCPFDSSITYIIHTTCSILLRISSWDPAGKRWILENPF-GKDPELKQLF-VFQNRNF—-
SDIVIKPNTVQGHSKFCANK-HTTECYWKDTMLLDDTS-SCESRSRNIYVEIY-—-TFGYGRGF-
TSFVLSCPSGSTPVA VG NKDGVIELPIGDFATSKMF——-AST-EENK-
IGVFCIDNYDSDFKSDLIHINFVSQ-AYNE-SVIFIDEFT--GRERVFEDMA—-
KLGTMPWRSRKCVTWKHKRSCVS——-Y-HGK—-IDIWT-——EDYIIETDIGD-

EIMITEKYDAGTIDINSVEKSKVWFPCDL-KIHYYIKDLGKAY-————— D-DSNRFW-

SDAKNMYRTYSSIVLILIPCTMRANMLIY NTSD—-TISSLAYHQSMTQDYGNGKK-
YILTRV-——-SGSN CFAELELTSRMMKVTCDPFSIPR-TIHKY--
EG——— ICSITVTSRDHCA--TLEDDIKT————- SGYSKEQANTA-RYCET————- YIVPAVWE-

DPDHYCGYFSKFRHIGYRYPKYEACRSYIHVYYKDTWIEKEVLSKPPYAF-KFTYDKN--
NEYVNPKLSN--SLKRLYEEYRSISEYKQGSLPSAINR————-—
LSESLTSNGRSITEITVNGRILETAYKADSERLTELEHAISITSQEVIA-

NSLSAEDINDIIGNKDK-———-C—————- CLINFRDN--SITKVDDL-SSY--YCGELT-
DYMYDDFIEYSNMSNDQIRPMILINGTLQDFELLYLIG———————- EPVVTCIEATVIPLRTKSI———-
RHEVEEIMLLRA

FKE GLEEL MY-——EFD—-
MNISTILM RH
NVSSLTNLE

>ul_Penvi659488255

MKECCFIKEIIISILFYSLI-——FASYIDDSENDSCLRKESRYHSTVNYVKP-KELLDHKAI--
AAMRYLTIVKTRELERFHNCF————————- NWKLIREKI
KYNFINMCNKRSAQNRIEPVYMYNYTYSVSLHIHN




RL KNRHNYLTNGLKLFSCISAASLSLSKEDIEYTNC E
TRNNVLTCSVPYMH DVTFS GDKCKNITVD-KVIV--RNFTMNKNK——————-—
DSSTITVTFKG-
VSSSPPYEPSNVFAECVKH
————————— ILLNCQKTS
GRVGQVMLISKMASNCHDCQMSLM———-VDVVP—-VPEEFNTSLVTCGGMTY-DKLARLYYTCE-V-
TDGVDC———-INYIYINDKIKSNSIKTLRAY—————
TGKKIRSKRDTNEDKSTECSDNISSGCIDTKDSFINYGHLNCMYNMY———-—
HLDDIGKEYQKCIEYPNNYKEKEKQKLNISSSRRRRKRSIEDSL

KDVRTLFKDYL-—-GI-DS-EILKGVTHLQVGMYKK———————— QKGISG-DGEIVNTLKDI-
VKSKFRTYM————- PIISS-DTLPKDVLNILDIPLPR——————— LEGKNI——————- VSSSLSSI—-
SFKKIESIK SAIKNNKHSHRIFTEY——
LDKLER RLNHIELNNKQHKKVISNFKNGINAYKE—-
SGGRAVSVVATSGESILGVEVR SVISKPLTERVD——————-
FSPVSGSFDTKVYKIQNNYKPVEPLYTYHKSI————— KSRCKRGIGG——
VCGLLSLTHSDSS RRR SVAS
SYMEDIN GGSIDTSQ DLYG
YYASSRGSRINSG

TSYIHSRHRGSSDSINSILSRYNSGNVYSTSR—-
VNSDSANSILSRYSTGSIYTD GSSNYTIIGS
GYPMTDYGSKMDKMS-KL———=LDKTVTF—————— NLVSQLLVNRLMDLQIRYSDDS——-
TVANAVAETVSTSLESIGGVMSIVG-SF—————— KSVRLGFSGMGLTTIAGLIDTGVDIYHILTGKP—-

RSPDPVIKTFNMYEEFISDTERAGVRKCMIPGT-—-ETLVYMSYRNDT-SFKQPL-E-—-
KLSLYFIDTIDSVLMYLNTSNVVLDFSLTVACP-LGYLRSIDVDITAYTTLKHTNE-
YGVRFYKFLNLGAMLSSFPTVRLTCGKDITLTLKPFEVKLRDMQLLKMATPGEPEETKNMPSNVCDLFPM
KNF-YLLVSGCPFDSSITYIIHTTCSILLRIASWEPVGKRWILESPF-GKNSGLKQIF-VFQKRNF-—
SDITIKPNTVQGHSKFCANK-HTTECYWKDVMILDDTS-SCAYRSRNIYVEIY---TFGDGRGF-
TSFVLTCPSGSTPVA VG DKDGVIELPIGDFYTSKMF-—-AST-KENK-
IGVFCVDNYDSEFKSDIIYINFVSQ-VYNG-SIIFLDEFT--GKERVFEDMA—-
KLGTMPWRSRKCVTWQHKRSCIS—--Y-HGN--IDIWT---EDYIIETDIGD-

EIMITEKYDAGTIDVNSIEKSKLWFPCNL-EINYYINDLGKAY-————- D-DSNRFW-

TDAKSMYRTYSSIVLVLIPCTMRSNMLIY NNSD——IISSLAYHQSMTQDYGNGEK-
YILTRV-——-SGSN CFAELELNSRMMKVTCDPFSIPR-TIHKY—-
EG———— ICSITVTSRDHCA--SLEDDIKT——— SGYSKERANTP-RYCEM————- YIHPAVWE-

DPDHYCGYFSKFRHIGYRYPKYEACRSYIHIYYKDTWIEREVLSKPPYAF-EFTYDKN——
NEYVDPKLSD—-SLKRLYEEYRSISEYKRVSLPSAINR————-
LSESLTSNGRSITEVIVNGKILETAYKADAERLNELEHAITMTAQEVIA-

HSLSAEDVKDIIENKQK-——-C—————- CLINFKDN—-IITRLDVL-SSY-—-YCGEID-
DYIYDDFIEYSNMYNDQIRPMILINGTLEDFNLLYEIG———————- EPVVSCIEATVIPLQTKTM———-
REETEETILLRA

FKE GLEEL MY——ELD——
MNISTILM KH

NITSLTNLE




>ul_Canvi40556092

MDIIIIFTIFIAIT-—————— RSEFCRRKSSIYHNTVKSLNHVKERTDYAAT——
ATYGYLSIAEKVHKEMFIKSL————————— NWDSILASV

KRIFLAKCSNNKGV——————

FRYNYTINMNITVSA

DLANGKDTENRKSINKNIVKTLLLYNNSMINQFV N DTGDRAYFNLPVME—————-
HVSYF——————- DNGCNNVTVD-EVII--YNFSVGNGDKVGKSPQARSVIPITFKG—
VSTHEPYTASDKFIECIRKR

————————— IVKECQ

SPKGKVKIDKSVISNCESCTLSLM———-VEVAG——IPEEFNTTLRENGATP—-GTLSELLYACM-M-
TNGKDC———-IDYVAPIEKFQSDTLLSLSSYI-——-KQNNHRVKRDA
DKYIDISMEDIRCMYSMY—-——-DNRKKEDEFVTCMVTSNSRSKRGTSED————-

ENDPDD IEVSQYLKKIM---RM-EE-
VIPREATHLQLGVSTS———-YSEESSIQVAG-DIDIRAKVKDR-AKKTLQNFL————- PNIPA-
DTSTDEIYDKINRPSPRNQVP————EDSKNI-——————- LSGRLAAI—-

TARKMESVR

GALESRIGYSSGSEDAGYAELQFRGASGGASAGASALYEEEEDI—————-
QMVESYVRRGYMRRRTGDDLVENIGAYRQ--KGGKGVHVVSTV-SDTSTGLFD
VDTSTLVVSPLTRKGAIIKRNTRSKY——KNLRELVDSAATPPTPSRTDRRDDPESPRYHSPS—————-
HRRCKRGTNDV-VCAMLGQRSRPEGNRNGDDYIDPRTASNAMRH-PNPP--
AQAPSNGARGRIRTPSLQDPYQSNID———————- AATAMGIVPGRQGRVQGRQDSLQGRQ———-
FQDQD—————————- PYQQHIDAARAMGIVPGRQ-
SLEGRRRHPSAARGQELIYMSTPNMGFFGNMQQQAARPFLNLVTPYAYYDVANSMRLTSYNDYDR————-—
—VRDAYNLAHRPLPRIPGSSRSHSSSHIYDSLYMDLDVGDDMYSGS—-
VSGSVSGSVIGSVAVDSSAIS————————-—
GDRGSSGSDSGDSRVSGGGSSRLSFKDNTGRISTTSSRYSEKMQKVS-SS———-VDKAMVFGLAI-——
QTMSMNTINRQSRLQRIEQGFR-—-DDTEAVIEAVSTALSSVGTSMATAG-IV—————-
TSPYLSFAGMGLSLISGLIDIGKDIYYSLSGTK-——KPIDPLVRKFSMYNEIVADTARTGVRKCLMPGS——
DLTIFLSYRSDT-SFMPQV-E———KLATYFIDTIDSVLYYLNTSGIIVDFSLTVACP-
IGHLRSTTLDITAYTNLKFTTD-
EGIKFYQFVGMAAMLSKFPTVELTCGKDITLTLKPFEVKMTDMQLLKMATPGEPPATKKFPSNVCDLFPM
KNF-YLLVKGCPYDASQTSITRTTCSILVKMTTWDDKNQRWVLENPF-ERNNKHRQLF-TFSTYDF—-
NKTIIKPNEIPGHAKYCANK-HVKECYWVDVMILDDIT-SCASRIRTLYVEVY——-TFDSNAGF-
NSFVLTCPSGSTPVA VG NTSGLIELPLSDFFSVKMF——-ASV-
EERSGVAVFCVHNDDSRYKSDILMISFVKP-AYQE-EAVLVDTYE--GKRKLFDDLV——-
RGRMPWRSRTCVTWKQGRTCIG——-Y-YGK-——VTLWP———QDFILRVDVGN-

ELLITEKYDPTTVDAMNLEKAITRFPYEL-DIEFSVKELGRSY————- D-DPNRFW-

EDAKKQLRTYSSILLLLLPCTSRANIFIY DYNV—-VISVLGYMQSQTNDYGDGKK-
YTFKHM—----EGGE CTATLDLSLKSIYMKCPMFTISR-NISKY--
EG———— LCFATITSKDHCA-—-IKNDEYKK————— YGYPSNKADKV-RHCGV————- YTWPDEE—-

DPGHYCGYISTWNHVAYTHPEYEACKATILIHYVDTWIESEVLDKPPYVF—
NFKYDKRSNNEYVDKELSD—-TLKTLYDDHLKLIEYRDGSLSKSINR————-—
LSEALTGEARSITDVSVDADLIEISYVADQEKVLELEERIKETTKEVIT-
STLSDNDLEEIFYKNDDEK——C—————- CLLDLEKK——LAIKIYSE-ENY--TCGLLE-



SEVEDSIILYA
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YNISVALL TS

ELSYTR
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MDIITILIIFVAIT————————- RSEFCRRKLPIYHDTRKDLNP-KEKTDYAAT——
ATYGYLSIAERIHKETFIESF————————- NWDSILASV

KKMFLDKCSNDRGV—————-

IKYNYTVMMNITVSA DTE
DGVRGTSYKQYKDINKNIINTLLLHNNSVTDQFI N ETNDRTYFELPVME—————-
HISYS———————- DSGCNNVTID-KVII--SKFSVIDGD-KARLPQSKSIIPIIFKG—
VSTHEPYTDSDQFIECITKK

————————— VNEGCL

SPKGKAKIDKSVINNCETCTVGLM——--VEVTD--IPEEFYTTLKKNGATS—-DTLSELLYACM-M-
TNGKDC———-IDYVAPTEKFQSDTLLSLSSYI-——-KQYKHRVKRDI
DTHGEISMEDIKCIYNMY————-— DTRKKDDFTQCMITSKSRSKRETSED————-—

GHGN IDMAQYLKKIM---KI-RD-
ITPKEATHLQLGTSTS———-YSKGSTTQVAG-DIDIRAKVKDR-AKKTLQSFL————- PNIPA-
DTRTDEIYDKINRPRPINKVP————EDSQNI-———————- LSRRLAAI—

TARKIESVR
GVLESRIGYSSSTEDAGYAELQFMVSRYESEEEDI
RIVENHIRRGRARYRTGDNLVENIAAYRK-—-KGGKGIHVVS—
TVSDTPTGLFD VDTSTVVVSPLTRKGTTII--
RNTMGKYKNVRELVGSPVTSVSELFSRNEPENSSTS————-RRRCKRGTNDV-
VCAMLGQRSRPEGNPNDVYVDAHTASSAMNSARSSSA

RGFSQDPYQRHIE——————— AARAMGI —————————— ATGRQGHAQVHQESFQD————————
PYQRHIEAARAMGIIVPEKHSLQGRRRHPSTAQSQELIYMSSPNMGFLENTQQRAARPFVNLVTPYAYYD
VVNSARLTSYNDYDR—————- MRDSYNLARRPLPRIPGSSRSHSS-SYYDSLYSNLDIDDIYSVIG——
DVGGSSSGGRRGSVVSVSSRL SANDDDSYKSTA
ISKYSEKMKKLS-SS———-TDKAMVFSLAI-——QTMSMNMINRQSRLQRIHEGFR——-
DDAEAVIESVSTALSSIGTSMSTAG-IV—————— ISPHLALAGMGLTLITGLIDIGKDIYYSLSGIK—-

KPSDPLVLKFNMYREIVADTEHTGVRKCLMPGS——DLTIFLSYRSDT-SFMPQS-E——-
KLATHFIDTIDSVLYYLNTSGIIVDFGLTVACP-IGHLRSTTLDITAYTTLKFTTD-
EGVKFYQFVGLAAMLSKFPIVELTCGKDITLTLKPFEVKMTDMQLLKMSTSGEPPDTKTFPSNVCDLFPM
KNF-YLLLKGCPYDASQTSITRTTCSILMKMTIWDDKTQRWILENPF-EDSNKHRQLF-TFDKYDF——
NDTITIKPNTIPGHAKYCTNR-HIKECFWNDVMILDDIT-SCNSRVRILYVEVY—-—-TFNSNAGF-



NSFVLSCPSGSTPVA VG NTLGLIELPLSDFFSVKMF-—-GST-EERS-
VAVFCVHNEDSRYKSDILMVSFVKP-VYPE-DAVLVDTYK-—GKKKLFDDLV--
KAVRMPWRSRTCVTWRQGRTCIG-—-Y-YGK--VAVWP-—-PDYILNIDIGT-

ELLITEKYDPSTVDAMNLKKAITRFPYEL-DIEFSVSELGRAY————- D-DPNRFW-

DDAKKQLRTYSSILLLLLPCTSRANILIY DANV—-VISVLGYMQSQINDYGDGKK-
YTFRHM-——-EGGE CTATLDLTLKSISMKCPMFTIPR-NISKY—-
EG———— LCFVTITSKDHCA-—-IKGDEYKK————— YGYPSNKANEV-RHCGV————- YTWPNEE--

DPGHYCGYISNLNHVPYTHPEYEACKANILIHYRDTWIESEVLDKPPYVF—
DFKYDKKSTNEYVDKELSD——KLKTLYDDNIKLIEYRDGSLAKSINR—————
LSEALTKEARSITDVLVDTDLIEISYAADQEKILELEEKIKETTQEVLT-

STLSDEDLEEIFYKNDYEK-——C—————- CLLDLEKK—-LSIKVYPE-ENY--SCGLLE-
DFVY——————— EHNDQILLLVNDTFMDYELVNVIG———————- MPVLTCIYPIIVPLVSAT———-
KKEVEDAIILHA

IEE GIQEL LY—ELD——
YNISIALL TS
ELSYTQ
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MCNTITTLCILITLVLTT—————————— YSEFCKRKYSVYHDTGKKIES—-KEKTDYTAS—-
ALYRYLYVADTLQKKEFMDSF————————- NWTNIKSTV

KEMFLRKCNYIASNGI-—--

YMYNYTVEANITVSA

————————— DKKSTAKKIIKTLLLCNDTILNSFT N SSGDSLDFDIPKVE—————-
HVSYP————————- DNGCNNITVD-EIII--KPFNVGKGS—-KVSKSGFTDVIPITFRG—
VSTHYPYKDSGSFMSCIMR

————————— KISAG

SLRGKSRINKVITSNCNECSMDLM———-VDVTD—-IPQEFTSFLEKNGATS—-GELSELFYMCM-M-
TGGKHC———-IDYVPLTSKLQDNKLQSLSNYI-——-KKRKTRGKRDL
SEKTLSTDDIKCMYENY-GNDEEDEEDEMYDKCTSENSNKDTAKSRSK————-—

RGLSDDENSD EDIADYMKRVL-—-GV-KD—-
VIPKGSTHLQVGISSK———————- SKEHVLG-DHRVYDNIRSR-SRDMIRSNL————-— PTINE-
ETTLQLLH-——ENQLPGLSIP-——-NDPKHI-———————— VSGRLAAI--MEKKYENVR--

SVLKRKTDSSQERTVQHQLDVTMESSGSLVVRPKQLSVKYYSKKAHNDVELE—————————-
YTEKSTNRLSSLLGEHEKLIKDKIEKYAM—-

KGGKNLAVVTREQPMVSTGLFK VDVSTTLVTPSKSDSKK————————
SSIGDKQEVPPQTETKYSSTYRSEHT—————————— HRRCKRSSQKA-
VCGLLGYVIAGGNNNNNY—————— VRRRNLPVNMPNPN———————————

YEYMDLGAANNFFRARGFRQGRVQYQNHDEYILPAQA—————- EGLFRNRQVNNIYDGIG—————————



QQQQVYGHIPTVSPPLRPMRSPPPPPFPSPRLIKQGHNSISSSYVSHGHLHPLREQSISSSYVSHGHLHP
LREQSISVLPPPFPHLTSGVHIAQRPLPRLPDRSSSSSSASEHIYESIAGLYPSGSEYESHAGSIG—-
SRGSGSIGSRGGGGGGGGDGDSGGGGGGGGGGGGRRPSSSSSSSLYSMRSSSISDPSPIPGISSRSSSYQ
RNMRKIT-SS———-VDKAMVFSMAL———QMMSMNSISRQARLERMEKGFK——-—
DDTDAVLESISTSLTTIGTSMATAG-II-—————— ASPHLAFAGMGLSLIAGLIDAGKDIYYFLSGIS—-
RPPDPVIQKFNMYRDIVSDTNRMGVRKCLMPGS——DITVFLSYRNDT-SFMPQN-E———
KLVTYFIDTIDSVLYYLNTSGIIVDFGLTVACP-IGYLRSPTLDITAYTKLKFTTE-
DDIKFYQFTRLGAMLSKFPVVELTCGKDITLTLKPFEVPISDMQLLKMATPGEPNSTKSIPSNVCDLFTM
KNF-YLLVKGCPYDGSQVAITRTTCSILLRMAIWDDVKNRWVLENPF-EQNNRHRQLF-TFQKFDF—-
NDTVIKPNSIPGHAKFCANR-QIKECYWTDVMVLDDIT-SCANRVRTLYVELY——-TFDSNRGF-
TSFVLTCPSGSTPVA VG NTAGLIELPLADFYTVKLF——-AST-EPKT-
VGVFCMHNYDRRYKSDIIMVSFVKA-KYSN-DSVLVDTFE-—GKNKVFNDLT——
KNRMPWRSRTCVTWRQGRTCVG——-Y-YGK-——VNVWT———PDFLLDIDTGN-

ELLITEKYDPSTIDITNLEKSKLYFPYEL-NIEFSVGTLGMAY————— D-DPNRFW-

LDAEKKVRTYSSILLVMIPCTTRANILIY KPDE—-VITVLGYMQSLTNDYGDGKT-
YKFTHI--—-EGGE CMAELDIKTKLITMKCPMFTIPR-NISNY—-
EG———— LCFVTITSRDHCA--LQSDDYKL————- YGYPKDKADRV-RYCGG————— HTLPDET——

DPGHYCGYISTYSYVPYTHPTYEACRANILVHYRDTWIESDVLEKPPYVF-
NFKYDKRSNNEYVKKEFSD—-KLKELYDNHKKLIEYRDGALPTAINR————-—
LASSLTTDGRKITDVNVDSNILEIAYEADEEKILELEEQIAKTSKDVLL-

NTLSDEDLEDILYVENDEK-——C—————- CVLDIKNN--KTEKLYPS-ENY--TCGELD-
DFIY—————————- YDNEKMLLSVNSSFIDYSLANITG———————- IPVLTCFYPTIVPUYNTNTI————-
NNIESNLILHG

MED AIQDI LY-—EMD——-
TNITLALL SN
NITLY
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MYKLITITLITATWVHS—————————— YSEFCKRKTPVYHDTDKKPES—-KENIDYAAV——
AALKYLSKADYVQKEVFMKSF————————— DWDKIKKKI

RDAFLGECSDSSSRGI-——-

LKYNYSIALNVTVQT

———KSNKNDDMNNIVKKLAKELLSQDDKTIKKYI N DTTSKVDYRLPKVE—————-
HITYK———————- GSSCNDITVD-EVTI--GGFSINKVQ-——-SSEHKSTIRVYFKG-
VSTHSPYGDSDKFLKCVME

————————— KISGSA

NSKGTVKVEKSITSNCEKCTMDLI-——-MDVTS—-IPEEFYTTLQENGAKV--DDLTELFYRCM-V-
TGNKHC———-SDYVPTNRKSTEDKLSSLSAYIKK-—RRDIGRRKRDT




DSKTSFSKEALMCMYRKYGTDDDDDEEDEDFSQCNKPENVITDKVRTKRGISDEED

DDIGDYLKKIL——-NL-EE-VIPKDAAYLQVGATSENKRD——————-— KVIG-
DSSIYRDIKRK-SRNLLQGYM————- PTIKE-ETDLDMLNAELEKKVRFKLE————-
KDTKNI-——————— VSGSMRAI--LEKKTDSIK

SILKKKRVDPVYQGENSGYTRHESSISTTVVLSKDDFTTDRNRLEHS————
LRVNQYRYPVMEEKQSPPGVYKALKDYVS——KGGKGLNVLT-

SRSRVSTGMFN IDTSTTLLSPSKIPE——————
ARANQDVIHHPLRRTYGVLNVNDPKNYQDSIV————- RKRCRRSSQGA-
VCGILGRIALSNTNNNANGNNGRDRPA—————-—
NTPNENIYLDTAEANNHFRARGFQQGRVENQNEMNYVNPLQVQGLFRNRIPD—————-

QRYADAVQAQQVYGIQP—————————-
PQLPQGGASPPVPPHPPQPPPLPRLPRPVAAAIQQNQIYFQAGIPSVAGPELRLSSTSSASSVGSNGIYE
IVQLPIDGYPGNPAN RPLPRIPIRSDSSDSSDHIYETIGSRSRSYAGSSGTH——

YNAINGGSSDGGSSDGSSGRG——-GGRGGGGRRGGRRGGRRGDNVRSSTSS ————————
EVSADSGTNSYESNIRRIG-SS———-VDKAMVFSLAL-——QMMTMNAINRQSRLERMERGFR——-—
DTTDEILEAVSTSLTTVGTSMATVG-IV—————— TSPHLAFAGMGLSLISGLIDAGKDIYYFFSGVP—-
RPLDPVVQKFSMYRDIVSDTSHMGVRKCMMPGY—-DITVFLSYRNDS-SFMPTT-E———
KLATYFIDTIDSVLYYLNTSGIIIDFSLTVACP-IGYLRSPTLDITSYTKLKFTTE-
DNVKFYQFTRLGAMLSKFSTVELTCGKDSTLTLKPFEVPISEMELLKMSTPGEPEETKSIPSNVCDIFPM
KNF-YLSVKGCPYDGSQVAITRTTCSILLRMATWDDVRDRWVLENPF-ERNSKHRQLF-TFEKYDF—-
NHTVIKPNTIPGHAKFCSNR-QIKECYWTDVMILDDIT-TCSNRARTLYVELN-—-TFDSNRGF-
TSFVLTCPSGSTPVA VG DKDGIIELPLADFYTVKMF---SSI-KPRT-
IGVFCVYNNYDKRYKSDMIMVSFINP-KYDN-ESVLIDTYE--GKNRIFDDLT—-
GNHRMPWRSRTCVTWKQGRTCIG——-Y-YGK--VEVWT-—-PDFLLQVDVGS-

ELLVTEKYDPNTVDIYNIEKANLKFPYEL-DVEFSVGNLGMAY————- D-DPDRFW-

LDAEKQFRTYSSILLVVLPCTSRANILTY KAEE--IISVLGYIQSMTNDYGDGKK-
YTFKHI--——-EGGE CMAELDLKTKLMRLKCPMFTIPR-TINKY--
EG———— LCFVTITSRDHCA--IQSDDYKK————- YGYPKTTADKV-RYCGS————- HVWPDER--

DPGHYCGYISNLNHVPYTHPKYEACRANILIHYRDTWIESEVLDKPPYVF-
DFKYDKKSTNEYVDKELSD--KLEKLYKDYTRLMEYRDGSLPNAINR————-—
LASALTNDGRSISDVVVDSEVLEIAYEADKEKILELEESIVQTTRDVLI-

NTLSDEDVEEIFYKESDEK-—-C—————- CLLDVVNN--SSIKLYPD-EHY--TCGVLK-
DFMY———————- TDDENTWLLVNGSFVDYDLVGVTG———————- IPILTCFYPTIVPLKQSVI-———-
KDIEKNLLLHA

IED AMQDL IY—-DLD——
ATISTSLI KN
NITSLS

>ul_Penvi659488232



MYKLIIITTLIAARWMSS ——————————- YSEFCKRKTPVYHDTDKKPES—-KEKIDYAAV—-
AALKYLSKADYVQKEVFMKSF————————— DWDKIKKKV
RDVFLGKCSDSSSHGI———-

LKYNYSVTLNITVET
———KGNKNEDIKTIVKKLAKELLLQNDKTIRRYI N DSKTNTDYELPKVE—————-
HITYK———————— GSSCNDITVD-EVTI--GGFSINNVQ-—-SPSGYISTIPVDFKG-
VSTHSPYGDSDKFLKCVME
————————— KISGCA
KSKGNVKVEKSIISNCEKCTMDLI-——-IDVTA--IPEEFYSTLQKNGANV--DDLTELFYRCM-V-
TGNKHC———-GEYVPNNKKSKEDKLSTLSAYIKK-—RRNRGRRRRDT
ESKTSFSKEALMCMYRNY-—EDDDDDDDDDFSQCNELENNIITDRVRTK—————

RGISDDED DDIVDYLKKIL-—-NV-EE-
VIPKDASYLQVGATSENKRD——————-— KVIG-DADIYRDIRKR-SRNLFQGYM————-— PTIKE-
ETDLDMLHYELDKKVKFNLE————- RDTKKI——————— VSGSIEAI-—-

LEKKTDSIK

SILKKKRPEPEYQGMYSSYTGYESSSRSTVVLSEGDFKKDIYRLDH————-
SLQGNQYRHPVMEERQGPSVARALKDYVS——KGGKGLNVLT-

SRSHVSTGTFN VDTSSTLLSPSRIPE——————-
SRANQDVMHHPLRRTYGVFNINDPKNYDDTIV————- RKRCRRSSQGA-
VCGILGRIALSNSNNNANGNGNNDRNRPA———-—
NMPNENIYLYQAEVNNHFRARGFQQGRLENQDEMDYVNPLQAQGFFRNRNPDQRY-—-AGTVQAQQ———-

PSQRPLSPPVIPPRLPQPPPLPRLPRPVAAAMHQQNQIYFQVGIPSIASPDIRLSSTSSASSAGSNGIYG
ILQLPIDRYPNNPAN RPLPRIPIRSSSTDSSDHIYDTIGSRSRSYAGSSSTH--
YNTISSIRSGGGGGGGGGGGG GSRRSSTSSVFSS
SSSSSSYESNMRRIG-SS—---VDKAMVFSLAL--—QMMTMNSINRQSRLERMERGFR-—-
DTTDEILEAVSTSLTTVGTSMATVG-IV——————- TSPHLAFAGMGLSLIAGLIDAGKDIYYFFSGLS—-
RPLDPVVQKFSMYRDVVSDTSHMGVRKCMMPGS—-DITVFLSYRNDS-SFMPKT-E-—-—
KLATHFIDTIDSVLYYLNTSGIIVDFSLTVACP-IGYLRSPTLDITSYTKLKFTTE-
DNVKFYQFTRLGAMLSKFSIVELTCGKDSTLTLKPFEVPISEMELLKMSTPGEPEETKSIPSNVCDIFPM
KNF-YLSVKGCPYDGSQVAITRTTCSILLRMATWDDVRDRWVVENPF-ERNSKHRQLF-TFEKYDF-—
NDTVIKPNTIPGHAKFCANR-QIKECYWTDVMILDDIT-ACANRARTLYLELN-—-TFDSNRGF-
TSFVLTCPSGSTPVA VG DKDGITELPLADFYTVKMF——-SSI-KPRT-
IGVFCVNNYDKRYKSDMIMVSFVNP-KYDN-ESVLIDTYE-—GKHRIFEDLT——
GNHRMPWRSRTCVTWKQGRTCVG——-Y-YGK——VEVWT———PDFLLHIDVGS-

ELLVTEKYDPNTVDISNIEKANLKFPYEL-DVEFSVGNLGMAY————— D-DPDRFW-

LDAEKKFRTYSSILLVLLPCTSRANILTY KAED——-IISVLGYIQSMTNDYGDGKK-
YTFKHI--—-EGGE CTAELDLKTKLIRMKCPGFTIPR-TISKY—-
EG———— LCFVTITSRDHCA--MQSDDYKK————— YGYPKTTADKV-RYCGA————- HAWPDET—-

DPGHYCGYISNVNHVPYTHPKYEACRANILIHYRDTWIESEVLDKPPYVF-DFKYDKS—
KNEYVDKELSD—-KLEKLYEDYTRLMEYRDGSLPNAINR—————
LASALTSDGRSIADVVVDSEILEIAYEADKEKILELEESIVKTTKDVLT-

NTLSDEDVEEIFYKESDEK——C—————- CLLDVVNN—-SSIKLYPD-ENY-—-TCGILK-
DFMY——————— TDDENTWLLVNGSFVDYGLVGVTG———————- IPILTCFYPTIVPLTQNVI-————-
KDVEKNLLIHA

IED AIQDL IY—-DLD——
ASISVSLI NN

NITSIS
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MQFLIILTLGIYIVY——AYNNEVYDDEEEKCIRKYAKYHSLSKATKS—KELSDHKAS—-
GVIKYLSIAKKREEHRFMNCF————————— NWTSIRNQV
KKDFLKYCTGLGRDN————-

YRYNYTYHLNVSVYS PS
PKHGDNTSARRKVSSCIAASVLSLSKEDVQHRIC K EGSNGRLDCSLPEVS—————-
SVTYT——————— GKRCDNVTAD-KVIV-—RNYTVFRDN-——-SNSAHTDIPITFKY-
LSSSYPYKDSNSFGACLSE
————————— MIDTCEKNN
DQSRSVKVTKQVISHCNDCKITLM——--ADVTE--IPEEFTKSLRECGGLAD-DKFTELFYRCE-V-
SGGTDC-——-INYISLKDKMKSSSIKVLDNYLGKH-IVKKVRPRRDA-—————-—

DDDDIDDDIDDDIDDNIDDSDLTCMYQSY—————- DQETGEYNTCNSKNTDTRNTSTSRN————-—
NRRKNKISNRHKRSVDKK DTLTHRLKSHL---GV-EE-
VIPSGSYHLQVGLYDK————————-— HDKVVG-DGKIISSLKDS-IKKTFATQM————-— PNVPS-
DTNPEDLLSIIRKYSSY———————-— KDHNSV———————- IFPEVSSI--GYQKINSIK——————————-

ETLLNGNDNKLAPVEDVKNIERRINH
LDIKKGPNYIQENILKDYKESIDSYKQ—-

AGGEKTIYVSSNHKNSVLGVDVG STISIPYTGMNPG——————————-—
STLSYTNRKAPTLSGKDTNTIHMNTVQS————- HRRCRRGITGA-

MCGLLMLTPHNNRARN HVIR

VSDSSSSDSIM————————- SIHSG

GSSVSGDT

IPLGSVSSVSLAVSANEYELDSGSGRRAGDS—-VSSRTYTSGSNGGSRGGGNGG————————
GSGRGSPSNSLTHVTPLSNND——————————— RDSHSSEYGYTMSRIS—KT———-FDKVFALSIAA———
QLITQGLMERNLRSRIEYGNDI-—-DETTAIFDVVSTSMSTIGGVVAASG-II-———————
ASPNLAFAGMGISSIAGLLDAGRDIYYILSGKP——RFTDPVIKTFNTYRDYMIDTSKTGVRKCMMPGT——
ETIVYMAYRNDS-SVVPSL-E-——KLSLYFVDTIDSVLMYLNTSNIVLDFSLTVACP-
FGYLRSVDLDITSYTVLKFTTE-
EGVRFYRFTRLGAMLSTFPVVRLTCGKDITLTLKPFEVKLSDMQLLKMSTPGEPEETKTMPSNVCDIFPM
KRF-YLTVGDCPFDSSMVSVVHTTCSVLLRMATWEPAKNRWVLENPF-DQGSRFRQLF-TFQKFDF—-
NNTIIKPNEIPGHSKFCASR-HATECYWTDVMILDDTS-SCASRSRTIYLELY——-TFGYGRGF-
TSFVLTCPSGSTPVA VG DKDGVIELPLSDFYTVKMF———AST-KPKK-
IGVFCVDNYNSNFKSDFININFVEQ-NISK-DIIYLDEFT--GKERIFEDVA—-
KYGEMPWRSKRCVTWQYKRPCIS——-Y-HGK--IDVWT-——EDFILETDIGP-
ELMITEKYDPSTVSIQNIEKSKTLFPYEL-NVEFYAGNLGNAY-————— E-NPGKFW-
DDASKKYRTYSSIVLLLIPCTMRANMMMY NISN--IISVMSYHQSLTYDYGDGNK-
YIFDRI-——-TGKN CAATLDIKSKMISVRCEAFSIPR-SIDN---




EG————- MCFITATSRDHCA--AETDDIKS————- SGYSKEQAVKT-RYCDT————- YTSPAVWE-
DAGHYCGYFSSLRHVGYVYPKYEACRSYIHIHYRDVWIENEVLMKPPYAF-EFKYSKS—-
NEYINPKLSD—-SLKKLYEEYKMISEYTNSSLTNSINR————-—
LSSSLTSHGRDITDVIVDAGVLETSYEASVEMLKDLESKITDTAHSILM-

HSLSGKDVDDIYNKEEL-———-C—————- CLIDFKKD——TVTELCS——RNY--SCGTID-
DYLYDDFIEYNDYKDDEDRVLILVNGTFEDYNFLKSVG———————- DPVITCIDPVVIPLHNKDT———-
KSEVEEAIVMRA

FKE GLEEL MH——ELD——
FNISSIVL KN
NISNINM
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MKNIIFMLIVLLFSLVYS———-DYEDEDEDENTCLRKHAKYHSLSKTISP-KELSDHKAS—-
ATVKYLSSVRKKEEQRFSECF————————- NWTNIQQTV
KNRFVKQCELSTDKDHTR--

YQYNYTYVLDVSIYAPKK
PKRGDNTSARRKVTSCIVASALSLSKEDVQYLIC K TSDNKLTCSLPSVS—————-
SITYT———————- GNKCRNITVD-KVTV--GNYSVLTDN---NNENAHTDIFITFDG-
ISSSPPYESSDIFEECVTE
————————— MITTCEEYN
DQKDKVRVKKILTGHCSDCRMGLM———-AEVTE——VPNEFNISLKECGGIGY-SDLVNLFYLCE-V-
TGGDNC———-INYIPLTDKIKDSSFKVLSAYTGSSRKRRKSRPRRNA
GDSEDTDETTNIDDTDLECMYLSY——-DNDNDNDDRYDNCIKNPDKNKKYKKRKP————-—

NRKYHDTNKLRKQSYKNRPKRSLD————————- EHKMNNLKEY F——-GL-EE-
VIPRKASYIQVGISGS————————- EDNVLG-DDDIISTLKDS-MKSKLEKMV————— TLVPV-
ETPPNSIMSTISKNII-————————- NSDGGF———————- TPGLISSI-—-

SYQKQQSIK EALTTQSLSTSIEEE——

LDDIKRRLTHLELREKQL GDKDMLNHKNTKTRKVVEHYKDSIDKYSK--
SGGSKVLSSIVYKNPVVGINIG

SVITKPGKSIFQPEQSMHSS STRPSLPSSLPNSILYHNTKPVTHS—————-
NRRCKRGLTSA-MCGLLMLTPLPRTRR PVPP
VQSDSSSSDSLV————————- SVSPMGSFALDSS———— SSSLIGSV DLTS
YWLSSSDTESDVNAGAGPS

SQRLSSRDDSSLHVSSSSSSSRNNGRRSGGSGG-
GGGGGNSISSSGYSSGDGNNN
HASDNDYGARMRRIS—RS————-FDKTLAVGLAA—-—-QFITQGLMDRNLRSFMIQDDDR——-
DDAEVVFDVVSTAIGTIGSVVTASG-II-—————— ASPQVAFAGMGLSAISGLLDAGRDIYYILSGKQ—-
RPQDPVLKTFNAYRDYVTDTSKSGVRKCMMPGT——ETIVYMSYRNDS-IVIPSL-E———




KLSLFFVDSIDSVLYYLNTSNIILDFSLTVACP-IGYLRSPTLDINAYTVLKFTSE-
DGARFYTFTRLGAMLSKFPVVLLTCGRDITLTLRPFEIALNEMQLLKMSTPGEPEETKSIPSNVCDIFPL
KRF-YLTVRGCPFDNSMVSVVYTTCSVLLRLATWEPLYQRWVLENPF-EQNGRLRQLF-TFQKYDF--
NETVIKPNEIPGHSKFCTNR-HATECYWAELMVLDDTSPSCASRSRTIYLELY——-TFGNGRGF-
TSFVLTCPSGSTPVA VG DKDGITELPLADFYTVKMF——-SSI-KPRT-
IGVFCVNNYDKRYKSDMIMVSFINP-KYDN-ESVLIDTYE-—GKNRIFDDLT——
GNHRMPWRSRTCVTWKQGRTCIG——-Y-YGK—-VEVWT———PDFLLQVDVGS-

ELLVTEKYDPNTVDIYNIEKANLKFPYEL-DVEFSVGNLGMAY————— D-DPDRFW-

LDAEKQFRTYSSILLVVLPCTSRANILTY KAEE--IISVLGYIQSMTNDYGDGKK-
YTFKHI--—-EGGE CMAELDLKTKLMRLKCPMFTIPR-TINKY—-
EG———— LCFVTITSRDHCA--IQSDDYKK————— YGYPKTTADKV-RYCGS————— HVWPDER--

DPGHYCGYISNLNHVPYTHPKYEACRANILIHYRDTWIESEVLDKPPYVF—
DFKYDKKSTNEYVDKELSD—-KLEKLYKDYTRLMEYRDGSLPNAINR—————
LASALTNDGRSISDVVVDSEVLEIAYEADKEKILELEESIVQTTRDVLI-

NTLSDEDVEEIFYKESDEK——C—————- CLLDVVNN—-SSIKLYPD-EHY--TCGVLK-
DFMY—-————————— TDDENTWLLVNGSFVDYDLVGVTG———————- IPILTCFYPTIVPLKQSVI-——-
KDIEKNLLLHA

IED AMQDL IY--DLD——
ATISTSLI KN
NITSLS
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MKSIIFILVVLLFSLVYS————- DYDEDEDENTCLRKQAKYHSLSKTISP-KELSDHKAS——
ATIKYLSSVRKKEEQRFIECF————————— NWTNIRQTI

KSRFVKECELSTDKDHSR—-

FQYNYTYVLDVSIYAPKN

PKRGDNTSARRKVTSCITASALSLSKEDVQYLIC K TTGSKLTCSLPSVS—————
TITYT-———— GTKCRNITVD-KVTV—-—GNYSVLTDN-—-NNENAHTDIFITFDG-
ISSSPPYESSDIFEECITE

————————— MIKTCEDYN

DQHDKVKVKKILTGHCDDCRMGLM———-AEVTE--VPKEFNISLKECGGMGY-SDLVNLFYLCE-V-
TGGDNC———-INYIPLTDKIKDSSFKVLSAYTGSGRKKRKSRPRRNI
DDSDIDETNIGDNNLECMYLYY-——DNDNDNDDRYDYCIKNPNKNKKHKKRKI—————

SRKHHDINKLPKQSYKTRPKRSLD————————- EHKMKNLKEYF-——GL—EG-
VIPPKASHIQVGISSS————————— KDSILG-DGNIISTLKDS-MRSKLEKMI-————- TLVPV-
DTPPKSLMSTISKSI ————————— NSDGDF———————— TSGLISSI--

SYQKQQSIK

EALTQSFTSIEEELDDIKRRLGHLELREK




QLEDKLKQKNLKTRKVVEHYKDSIDKYGK--SGGSRVSSSVIHKNPVVGVNVG

SVITKPGKTISFPEQPIHPN NRHSNLPLSLPSSVYYNTNTRSGTSA————-
SRRCKRGLTSA-MCGLLMLTPLPRTRR PVPA
VQSDSSSSDSLL———————- SVAPVGNFVLDSS————— SSSLVSSV DLTS
YWLSSSDAASGINQGVGPS

GQRLSFRDDSSFHVSSSSGTSSSSSGTSSSSS——
GTSSSSSGTSSSSSGTSSSSSGTSSSSSGGIINRRRSSSSISSGEYSSSG———————————
GDNHVSAYGSRMKRIS—RS———-FDKTLALGLAA-——QFITQGLMDRNLRSFMVQDDDR——-—
NEAEVVFDVVSTAIGTIGSVVTASG-II-—————— ASPHVAFAGMGLSAISGLLDAGRDIYYILSGKQ—-
RPQDPVLKTFNAYRDYVTDTSKSGVRKCMMPGT——ETIVYMSYRNDS-SIIPSL-E———
KLSLFFVDSIDSVLYYLNSSNVILDFSLTVVCP-IGYLRSPTLDINAYTVIKSTSE-
EGARFYTFTRLGAMLSKFPVVRLTCGKDITLTLKPFEIALNEMQLLKMSTPGEPEETKSIPSNVCDIFPL
KRF-YLTVRGCPFDNSIVSVVHTTCSILLRMATWEPLYQRWVLENPF-EQNGRLRQLF-TFQKYDF—-
NNTVIKPNEIPGHSKFCTNR-HATECYWTELMVLDDTSPSCASRARTIYLELY——-TFGNSRGF-
TSFVLTCPSGSTPVA VG DKEGITELPLADFYTVKMF-——ASK-NEKK-
IGVFCVDNYNSDLKSDLINIKFVSQ-RHQE-GIIYLDEYT--GKEKVFEDVS——
KLGNMPWRSRRCVTWQHKRQCVS——-F-HGK--IDVWT———EDYKLETDVGS—-

ELMITEKYEPSTITLQNINKSATLFPYEL-KVEFYVGNLGNAY-————— S—-KPERFW-

DDATRSFRTYSSIVLALIPCIMRANMLMY NISD—-FISVMAYHQSMTYDYGDGSK-
YTFYRI--—-AGSE CIAYLDLKSKMMSVRCEPFSIPR-TINKY--
EG———- MCFIIVTSRDHCA--TDVDEIKN————- SGYTKEQADKP-RYCDT————- YITPAVWE-

DAGHYCGYFSQLRHIGYRHPDYEACKSYINIHYKDVWIENEVLLKPPYAF-EFKYNKN--
NEYIDPKLSD—-SLKILYDEYKSIPQYTNSSLPESINR————-
LSSSLTSEGRSITDVSIDGGILETAFEANVERLLELEEQITDTAHMVLT-

NTLSGDDLQEIYSDKET———-C—————- CKIDFSDN--TVSKIIES-GNY--SCGILD-
DYLYDDFVEYDDPSDDEDRVLVLINGTLEDFDVLKHIG———————- KSVITCIDPIVIPLEDDDV-——-
KEEVEETILLQA

FKE GIEEI MH——ELD——-
LNISSILL KN
NITNINME
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MKNIIFMLIVLLFSLVYS———-DYEDEDEDENTCLRKHAKYHSLSKTISP-KELSDHKAS—-

ATVKYLSSVRKKEEQRFSECF————————- NWTNIQQTV

KNRFVKQCELSTDKDHTR--

YQYNYTYVLDVSIYAPKK

PKRGDNTSARRKVTSCIVASALSLSKEDVQYLIC KTSDNKLTCSLPSVS—————-

SITYT————— GNKCRNITVD-KVTV-—GNYSVLTDN——-NNENAHTDIFITFDG-



ISSSPPYESSDIFEECVTE
————————— MITTCEEYN
DQKDKVRVKKILTGHCSDCRMGLM———-AEVTE——VPNEFNISLKECGGIGY-SDLVNLFYLCE-V-
TGGDNC———-INYIPLTDKIKDSSFKVLSAYTGSSRKRRKSRPRRNA
GDSEDTDETTNIDDTDLECMYLSY—-—-DNDNDNDDRYDNCIKNPDKNKKYKKRKP————-—

NRKYHDTNKLRKQSYKNRPKRSLD————————- EHKMNNLKEY F——-GL-EE-
VIPRKASYIQVGISGS————————- EDNVLG-DDDIISTLKDS-MKSKLEKMV————— TLVPV-
ETPPNSIMSTISKNII-————————- NSDGGF——————— TPGLISSI-—-

SYQKQQSIK EALTTQSLSTSIEEE——

LDDIKRRLTHLELREKQL GDKDMLNHKNTKTRKVVEHYKDSIDKYSK--
SGGSKVLSSIVYKNPVVGINIG

SVITKPGKSIFQPEQSMHSS STRPSLPSSLPNSILYHNTKPVTHS—————-
NRRCKRGLTSA-MCGLLMLTPLPRTRR PVPP
VQSDSSSSDSLV————————- SVSPMGSFALDSS————— SSSLIGSV DLTS
YWLSSSDTESDVNAGAGPS

SQRLSSRDDSSLHVSSSSSSSRNNGRRSGGSG——

GGGGGNSISSSGYSSGDGNNN
HASDNDYGARMRRIS—RS———-FDKTLAVGLAA——-QFITQGLMDRNLRSFMIQDDDR——-
DDAEVVFDVVSTAIGTIGSVVTASG-II-—————— ASPQVAFAGMGLSAISGLLDAGRDIYYILSGKQ—-
RPQDPVLKTFNAYRDYVTDTSKSGVRKCMMPGT——ETIVYMSYRNDS-IVIPSL-E———
KLSLFFVDSIDSVLYYLNTSNIILDFSLTVACP-IGYLRSPTLDINAYTVLKFTSE-
DGARFYTFTRLGAMLSKFPVVLLTCGRDITLTLRPFEIALNEMQLLKMSTPGEPEETKSIPSNVCDIFPL
KRF-YLTVRGCPFDNSMVSVVYTTCSVLLRLATWEPLYQRWVLENPF-EQNGRLRQLF-TFQKYDF--
NETVIKPNEIPGHSKFCTNR-HATECYWAELMVLDDTSPSCASRSRTIYLELY-—-TFGNGRGF-
TSFVLTCPSGSTPVA VG DKDGIIELPLADFYTVKMF---ASK-KEKK-
IGVFCVDNYNSALKSDLININFVSQ-RYQE-GIIYLDEYM--GKEKVFEDVS—-
QLGNMPWRSRRCVTWQHKRQCIS—--F-HGK--IDVWM-—-EDYNLETDVGS-

ELMITEKYEPSTITLQNINKSATLFPYEL-KVEFYIGNLGNAY-————- S-KPERFW-

DDATRSYRTYSSIVLALIPCTMRANMLMY NISD—-FISVMAYHQSTTYDYGDGSK-
YTFYRI-——-TGSE CIAYLDLKSKMMSVRCEPFSIPR-TINEY--—
EG————- MCFITVTSRDHCA--TDIDDIKN-————- SGYTKEQADKP-RYCDT————- YITPSVSE-

DAGHYCGYFSQLRHIGYIHPDYEACKSYINIHYKDVWIENEVLLKPPYAF-EFKYNKN--
NEYIDPKLAD—-SLKKLYDEYKSISQYANSSLPESINR————-
LSTSLTPEGRSITDVSIDSGVLEAAFEANVEKLIELEEQIADTAYTVLT-

NTLSDDDLQEIYSDEET———-C—————- CKIDFYDN—-SVSKTVTS-GNY--SCGKLD—-
DYLYDDFVEYDDPSDDENRVLILINGTLEDFDVLKNIG———————- KPVITCIDPIIIPLEDDDV———-
KEEVEETIVLRA

FKE GMEEI MH——ELD——
LNISTILL KN

NITNINI
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MSIEAMSSADGLSGPGFTISIIYALEIAPAGKVNFYRHTWSGRIMSPRGDLTARCAVPLVALLTILFAAL
————— FAAGSGTEMACYRKIGLYSLTGEMHRAQETRV——————

VSVLDVDSRVLAEMETLQEGF————————- HWDALRSNA

SARFRSACENTST——————-

PQVSYVVRQGLTLLTRANCSDDGNSTDILSGLNGTLLVTVCNMT——————— LELQQQ

DCPATMQGLELSVHEGSVTLTLVSGLVSSVNPFV P SENATRCLMAVPT—————-

KITYNGS———————-

CENIPLSTPTSMPEGTPPGASADTLKNTESTPGNASADERPLASTPAPLSTPASFFATTLEISSGTRA-—
VTVAWNLASTPT

LTPASMSFEEQ

HVVWTNLTVEDNCTIMVGIQVKSSAQSACERADMETV———-LAVVG——VLTEYTEALHRLNLSS—-
DNETKDYYECM-M-LGSPSCFLQGLRQVALHNVMQNLQAKALT——————-

RARRTRSLHDD NAHCLHRHF——-
GMGPGVGDHCENIEEPLARVRRSDPPRPTPPRVRRPRPGGVDTPQRPLPKPRPGGGSTPPIPPTKPKSLV
EKVSESL---GM-KP-VIGPGVQEVQLGAHGS——-D-G————- SVVG-SDGLTTSLREQ-
LRKAVEQRA————- PTLPT-DMNPDDLEKARIRW REGGGH——————— LQGLCSEA—-
VRYKEESIRSAAGKAHDWSKRKHRWGQRRGFHGTRGGGHGDEDSDL—————-
EDVEQVRQQLKEM———————-
GIGPLGRQRSSGSSSDLEDVEEVRQQLKEMGIGPLGKRKSSSSSNSDFEHLQD
-TQQQLVKKGLFRGGRQSG——————- PTRFDESVWKKLDQLGGPAHAPVFSPQVHGSP————-
PGDVVAPLETR-MSGDPGHLDVHSSG RHT PTFP
NLDTGTRVSVA ETTYAVLG GGGG
PRPPRRLRERQREGGDGVGDYAELDWGEQRHAGRRRGHGRGVQDGSGPLPPIPGEKSPTGRQLGDRPLPP
TPTSRHEDSPGTRLG RKICKRSLDSLLCGMLGTRPDSDSVPHDPV--
YESVQGPYSLLGEHNRPPATN-———PNYREPVYSTLGMPTGPEAPSKTGG———-
GPSAPPTELMPADTSSPRMKQLA-RE-——-ENRLEKFLSAV---SLSTYLSSAQTQLREVMMVQPHM-~-
PHGMAVATMISSIVSTAGGTLALAG—A——————-
SNPVTAAAGLALQGVGMLIDIGTSLYYLIKGQSRPPPVDPVTEKFSTYARHMAQAS—AGARLCLMPDS—-
DLRLTLAYRHS--HFESAAGE---KGALAFADTPMTLVYYLRSQYIVYNTRVTVTCP-
IGTLRLLEGDISAYAVLESVGE-
DGASHYALPGIMELLSNHPNASFTCGSEVGARFVPFDRELGDMQLLRVAAPGEPKETESIPSNVCDLFPL
KRF-YLLTDGCPHDRSQTAITYVTCGTLLRMASWEPVRNRWVLLNPFFRSADEFIQLF-TFSQYDF—-
SGSTIRLHELDAPEAFCSQR-VSSTCYWPEPMMLEDVT-ACETRIRKIHVELA———-TVGGSGY—-
TSFVLTCPPGSTPFH V SNVSVVAIPQNTRRTAVRY-——AAT-TQTS-
ILVSCVHNTNPAYKSDIVVLTFSTQ-GLRS-RFSDMEKWT——QRKMLFDSSA—-WA——
MPLRSRTCKRPEENTLC——————- HLAYSVSQQR---AEYHLQVQTLP-EQRLHEYYH-
GELDALTLQLTRTHFASDL-HLRVDVSFLASAY————- R-TPENLW-
KHAAKQMRTFSAITITLYPCASMVGMFDI KYEQ——VLARLLYL--GTKDHGNGQN-
LTFHALNSLNDSRH-————————-
ARHGHELHADYSCRAHLDIPEKTVSLHCPPLSLPKAPFNDTGVDG—————- ICVVVTSSRDHCA--
VQSEEGVR————- EGYTSYEAETPFLSCGA————— YVQEYA-—-VRENFCYYERTLRIPLAH——
DYDPCSTAMVLGYAHVWLETRLVS—-PPYVQ-EFGYDPS—RNEYANRSLFE——
QLQDLQRQYEELLKHSSNPAVRMANQ————-
LAATLTEEARAIFRINADSQLMQTAFEADEERLRELEARIENTMQDIFL-
NTMSYQELDALRRSAFSTR——C—————- CVLDGT———-SVRKYFPL-EHY—-LCGNYG-
DYIV——————— TAGEYRFLLINHTLVDEAYYNATE———————— QPWLTCYEITLVPVSTEEQ————-
RARVEEALFLDA




LES VLQDL FN-—RYD——-
ENLTVILHNP GLGKHDEE
EDGGTSNDNGPGGTGLS VPLGVSLATAMLVLL——
AFLLARRGYAAKCMGKYSPLKAQQKQVRDFWKQVCERYSAREEAGISGELARSASFYERRSSDGGHFARR
SSSALLLRQEETSA
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MGLHINILMLVALSRTVAISL KCYRKVGFYNLYGSNDSEQENYSP—————-
VSVENYDYLLKTEILNIDNNI———————— PWKNITDSI
NNSFIEKCNNCSDN—————-

TIYNITIKS
TNYTLVNVTTDNSVYLNVSSDIVINKTGNITTFI N
NTVNGNLSISLNDTLITINLMNITFIIN-——— STNCEGVSVKKATAI
YVNDTLSIYTESEP-
VSIVDPFITLDELYNCSFSKPINYVNISNTEFNT
————————— NTTTCKNETDY
TPMDISYVINDNITFISNITSSTKYINSCVNSSLSLQ———-IAAVR--IPVLFNKTMDQLGITP—-
GSDSEAYFMCR---VTGSNC----DLSILLNKASKNVMDRQL—===———-

SKTPTRQKRST EMTGNHFCLHKNY ———————-
GMDTIDDCNSYVDNRVVKKITRA-———-— RRSPKKAPKIIKSEPIDPN
DVLVFRSMDEL---GA-RP-RIPRSTTDIQVGYRGT————————- DGSVMG-DENIYETIRDN-
IYSQVRDRVVSN--GMLDS-RRLPTATRTIIGNAIESK——————- MTTANA————————
VIQIVKNVKTVDDNPYSII—————————-

YEKLGMPTDRRSGLVIDSENPVTGILN
VPTSTGLYSEPYTKPSKDKRDYSLTAYSTPKNQARLETIYE
TIKMPGTTNNNDGSRLTSPIY—-DNVGNTKDSLTYVNINKEPIYINDPRFDGQPNRIG————-
VRRSSSSSSDITVTTMHGHQKKIDELTYSEYKDIVMDY HRRN
GHQSGTYDDVR———————- LSPSSR SGTYDDVRLSSRSGTYD
DVRLSSRSGTYDDVGISNTRGDEPNLRRSNAIRRKPGHREDVQAV

NINLDKREQAVDSICSSTSRTLICNIREQSNGATHSSIGNRQITNNNNNNNVKNV
——NIDENNKYIVDN-————————— NGKYSTKKNQRLSKLA-GK———-NNRMNMMMAAI ———
AVSAQSSFTSARATAITTDNT——--PKDQKIVSLVTTALSQVGGTLAITG—————————
GTMGAIAGISIHAVSGLIDVFTSIYYIISGTQ——PPVDPAIEKFSTYTQHMETKE-AGSISCLMPDS—-
QLTITLAYRHK-——EMNTEA-E-———RKRGEYTDIIPSKVYYLKNSFISYTATVKLICP-
LGQLRLMEADVNTYATLINDK--
KGVKYYLVHGILELLSHHPTSTFTCGSEPGVIFTPFEQKLSDMQLLRLTTAGEPETTKDIPSNVCDLYPL
KRF=YLLTGNCPHDMTQTAITYVTCSTLLRMATYQENSNRWILMNPFFTTEGENVQLF-TFSKYDF—-
SDIPIDVNKMLNAEAVCTQV-DNGNCFWSEAMLLEDVT-QCASRIRKMYVTIS——-TVNNIAGY-
NSFILTCPSGSAPFM I SNSSISVIPMNTRRTSMRF-——ASA-NDAV-




ALVSCMHNSNPNLKSDITHLTFTSN-RTMYPNYKNYNNEK--DKVHLFKYGS———-
VGMPYRSTHCKRLSENPKCK—————-— HHRYHIGKWK-—PIEYRFTKHKLP-MIRLTTNYH-
GELSNAVVSKMKKYFTSPI-NIKLDISDIDKVY————- D-DPEVFW-
IFAKERLRTFSAISVTLFPCSVIAGHVNIVDFSHLPVNDTKNSDG——
YYARYMFIGSIEKPTEHKTIEFTYRKE HGDN
IDSPYGKCKVFIDIETKELKIHCPEFTIPMKPFNNYSVNN——————
LCVTMVTSRDHCADQREHHWGGAGY-——-WGYTSIQAHLEFESCSD———————
NAAHNEPFDNFCYRYHTWN———-YPPAYDACGSAMILGYAPIFVESRIIS-PPYIK-EFVYDTS-
KNEYASRTMYQ--KIKKLYNEYDRLMEMTSNAIIDMSNA—————
FGNALTDKGREIFRLNTDYVMLESLKEENKYKLEALQNEIESTLNEIFI-

KSMTYDEITSVLRSAINTR——C—————- CVINET-——-DVYKYYPF-EKY—-LCGEYN-
DYIV——————— VYDDERYLRINDTLINERTYNASN———————— VPVVTCFEISLMSISEPEQ————
REELESTLFTAA

LED VINEL FT——EYD———
KNLTSELG MLLTKKD
EVEIIEKLTTGNMVSIV
VIPLIAFIVSITIILL

KYNRRKIYNVRRQTIQSDRRYMMLETISSFNSKKTDRN
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MMRLSFVIYIFLPIIY-—————————
SKEECYRKAGLYSFYDVANTRYKEKISIFEDNFQTTQHFDVLTNSEARIMESKI ————————-
NWTFMSQTL TKLFNNKCNSENN——————-
YIYGGVLTKRLDFKI

NLTLYDIKNNYV N VTFNEYETYINFL-——————-
NVTINI-————— TNECYGISYIYTDSQ LNNDTLTITLTSKP-
VSLFPPFTKANDLGTCIIYPQTFNNSYDVITLK
————————— ILGNVTYNETY
SNNFNNSSYQKYVLNNTVVNNLEVFTNLTSKCTNITETMI———— YACG——VPKEFNDTLINMSVVP—-—
NIDSNNYFSCKML-NNSADC——--GVSIFLDAATETIVSENNK——————
KETSNRHKRSI DVLNYDSFCIHKNY-———————
GLDNQEDCSLPKINPVAYKNTNV————- KGKKRRSLEKNKPPVPSK
GNLLLLSAEEM-—-GA-RP-KIPTRTQNVQLGASGY ———————— DGTVTG-LNNIYQNVKDT-
ITNKLKTLIIKD—-NKILTYDNLPKHTKLLTKDIISSKYIT———-SSEADY-——————— TARQLIKN-—-
KKDVSYSPL——————

NKNIVIERKNKPKGMLNIDSSSGIYANSKENVAITPS
SSNVNVFKEDYVFDNTYDDIGNKIND-NAFKSREEEILEAKRKIRNRFDPFYA
QMFTQRTESTSSTWSDSSVSSTYFSKSKQPSTSSSTYYLKENPSLSSSSTYFLKNSPTGSGTFSYDKEHI
YEEIKEP-IYYKLGHPNVIDRKNI PLPP




VPNSPPFNYKKQKMID———————-— IICATS KNSICDVRNPI
YNSLKFEKGNDNMIIKDNPLYEKIDYGVVNLRDGYNPLYDKRGTYVIKD
NPLYEKIDYGVVNLRDGYNPLYDKRGTYVIKD—-
NPLYEPLNNNKLTRKNATRRKMLRPNDKNQIVLPFNNNNNNNNKKIGIGN—————————
ANANINTDNKEIKLGKLTESS—————- KINNIISTV-——ALTAYMSSSHSKISSIVAQSGSQ——
PKEQTIVNLISSALSQIGGTLAITG————————— SSNAATAGLAIQGIAGLIDVATSIYFLLSGEG—-
PPVDPAIEKFSNYAAYVSKTE-AGSRICMMPDS—-DITITLAYRHS——EMNNDA-E———
KTRGEYTDIIPSMIYYLKNSQISYNVKVKLICP-IGQLRLFEADVNAYAKLIREDE-
KGVKTYIVHGILELLSYHSNVTFTCGNEPGAIFMPFEQDISDMQLLRISTPGEPESAKDMPSNVCDMYPL
KKF-YVLAGNCPFDMSRKSVAYVTCGTLLRMSTYEPKKQRWVLMNPFSRYENDNIQLF-TFKKYDF—-
KSSYIDLNNIGHGDVICSQT-DSSTCYWSDSMILEDVT-ACASRIRKIYVDMS———-TITGKGY-
NSFVLTCPYGSTPFY I SNETIINIPMNTRRTSVRF-—-ASQ-KEAT-
AIVSCVHNSNPSYKSDITIQVNFRFS-NLSS-SYLNFKYFK--DRKYLFDLFS———-
NVMPKRSITCKRVSENSNCKN——-Y-YYI--DNIPE-——IDYKVVVTKLP-TVRLTTSYS-
GDLNAEALQKINFYYSSPF-TVSIDADSLSDVY————- K-NPDHFW-
KFAVEKKRTFSSISVTMFACSVVAGNINV—————- NFGVTQSNDI--FGKSGKYVYIGSKDSYDEKR-
ITFNFV———-NDKD
DYKLKNVFGKCSVYLDLDSRELKISCPELTVPKNPFSSENVNS—————-— MCFLIATSRDHCA-
LSEEKWSKRDRTNDLGYSYEESQTDFDSCTS————————- KGTSTPSDNFCYY———
WYAGIYWPPDYDPCSSSMILGYAPVFLEDRIVN-PPYIK-EFSFNPN-KNEYVKRSLYE--
KLQNLYNQYNKLVLYSENPVVEMTNS————-—
LAKYMTSEGREIFRLFANSDEMQKAKAKNEEQANVVRKEIEETISTIYL-

DTLSYNDISSLLSSAISTR--C—————- CVLDKK———-SVYKYFKL-ESY--LCGNYS—
NYLV-————————— TLNNINYLKVNNSLIEEDVYLMLG———————- TPIITCYEISFIPVQSLDE-———-
QTIFESEIVKSA

FED AIKDI FD—-DYD——-
RNISINLS KFVISLNN
NNKIINNTIAVLTSFAV
TVITIILISTIII

NSKKKKYKVSYFEKQIQFYKQ
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MIKWIVFIFVYIVY———————————
AKEECYRKVGLYSFYDIANTKYREKISISENNFQTPQHFDVLTNAEARIMESRI —————————
NWTHMSHSL TELFNNKCKSDN————————
YIYGGVLTK

NLEFKINLTLLEYDNSNLNVTF N EYETSIYFLNTTI-—————
NI-—————— TNECYGI-——-SYIY—-TNSYVDNDT————————— LIITLTSEP-

VSLSPPFMNTSDFVTCGIYPLDDGYD




ITNLK ILNNATYNETF

DQRTNNSYQEYLSNDTIFYSLKIFTNLTKKCSNITETMI-———- YACG—-VPEEFNNTLLNMSITP—-
NIDSNNYFNCKML-NSSADC——--GVSIFLDAATEIVVSENNK——————-

KEVSSRHKRSI DVLSYDSFCIHKYY—————— GLDNQED-
CNVPKINPKANENTNV————- KERKRRSLEKDKPPVPSR GNLLLLSAEEM——-
GA-RP-KIPRSARNVQIGATGH-———————- DGSVVG-LNHIYQNVKST-ITDRLKTLILK-——
DKMLTYDNLPFHTKMLTKDIINTKYITSSEAENIAKQ———————

LIRDKKYVSYTSPNKNIVI

EGKNKPRGVLNVDSSSGIYANSNE
NVEIESSSNVNVFKHDSEDIYDDIGNKNVFRTKKEEILEAQRKLRNRFNPFYA
QMFSQKTGSTSSTWSDSQISATYL—-NSRYAMSPGPSLKGSKPSTSSFTYFLKNSPPSTSS—————
AHSLNNGPPGKISYEDHIYEEIKEPIYYELGYPNDRRNI PLPP
VPDSPPFSYKKEKMID———————- ITICSSM KNSICDVK NP
IYSYPKLNNFGNMVTKDNPLYQSADYGVTNLRDGYNPLYDPRGTYVIKN
NPLYQSADYGVTNLRDGYNPLYDPRGTYVIKN—-
NPLYEPLGDSKLTRKNAVRRKMLSPNSKNRIVLPFKNNNNNNNNNNNNEI —————————
VSVNANTNNKNTKFGKLS-QS————- NKMNNIISTV———ALTSYMSSSSSKISSIVSQAGSQ——
PKEQIIVNLISSALSQIGGTLAITG————————— SSNAATAGLAIQGIAGLIDVATSIYFLLSGEE—-
PPVDPAVEKFSNYADYMSKSE-AGSRICMMPDS—-DITVTLAYRHS——EMNTDA-E———
KTRGEYTDIIPSMIYYLKNSQISYNVKVKLICP-IGQLRLFEADVNTYARLIRDE--
KGVKTYIVHGISELLSYHHNVTFTCGNEPGAIFIPFEQDISDMQLLRISTPGEPESTKDMPSNVCDIYPL
KKF-YVLAGNCPFDMSRKSVAYVTCGTLLRMSTYEPKKQRWVLMNPFLKYDHDNIQLF-TFREYDF—-—
KSSYINLNDIGHGDVICSQT-DSSTCYWSDSMILEDVT-ACASRIRKIYVEMS———-TITGKGY-
NSFVLTCPYGSTPFH I SNETIINIPMNTRRTSVRF---ASQ-KEAT-
AIVSCVHNSNPVYKSDIVQINFRFS-NLSS-NYLNFKYFK--DRKYLFDLFS———-—
GVMPKRSITCKRVSENSNCKN-—-H-YYI--KNIPE-—-IEYKVVVTKLP-TVRLTTSYH-
GDLNADSLQKINYYYASPF-TVKIDADSLPDVY————- K-NPDHFW-
KFASEKKRTFSAISVTMFACSVVAGNIDV—————- SFGSTQKSDV--FGKSGKYVYIGSKDIYDEKK-
IVFNYV-——-NDKA
DYSLKNVFGKCDVYLDLDYKELKISCPELTVPKDPFKSKSINS—————- MCFLIATSRDHCA-
LSEEKWSKRDRSNDLGYSYAEAQTDFDSCTS————————- RGTKTPNDNFCYY——-—
WYASVYWPPDYDPCASSMILGYAPVFLEDRIVN-PPYIK-EFSFNPN-KNEYVKRTLYE—-
KLQSLYNKYNKLVLYSENPVVDMSNS————-
LAKAMTPEGRQIFRLIADSDEIQKTKAENEEQANIVRKEIEETISSIYL-

DTLSYKDISSLLSSAISTR——C—————- CVLDKK-——=SVYRYFRL-ENY——ICGNYS—-
DYLV——————— LVNDTRYIRVNDSLINEDVYLTLE——————— TPVITCYEISLVPVQSLEE———-
QTDFENEIVKVA

FED AIKNI FN——EYD———
KNISISLN KYIITLKN
SNKAINKTIAILTSLTV
TLIIIVMSTIIVI

NSRKKKYNVSYFEKKLQYNKPK
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MLYITLFILVMIGSVY—————————— SEEACYRKLGLYGVYPDDSNY-RTPLDVK————
TTTONYENVIIANAMLLESKI———————— NWTIIMSEV

NETFAQNCSNSD———————-

YLYNGRINETFILTFQSGYVDAYHELLFVEPTS FEMPTN
MSIKYANCTNYTTPPATPTPGYGNDSNDTTQLRL S FNESSMIITFN—————-
NITVWL-————— NNTCITTSIE-RVHI RLDNDSLIVIATSYP-
FSTSPPFIEKEYFNNCTLTLPVFIQQ

GSKFEKKESNCTVDYDATTNDTLI NSTACVNTTFD—————————-

STKNITYVYNNETRVVLIEQQN-DLFTNITVITEFLNECNASSPETK———-LYAVG——
IPNVYNEILTNLSVEI--TNDTVTYFNCK-L-IGTGDC———-GVGIFLERATTMILEEKAKAK—————

AKSNSRHARSV IDLDDAFCLHMRH—==———- GLHHDVD-
CRSRLIPEEKPKPK——————-— ERSRRSPPKGEKPPVPPK NDLVLMSADEL-—-
GA-RP-KIRRNTDTIQMGASGV————————- DGPVAG-SDQIYTDVKQR-LETRIKKLAIDDKSCVLTA-
SRLPPSTKALLEEVIGRKAISTKASKDITLQ——————— TLNQQQGI--TGNPMDRLF—====————

KVDVQTHTRPSTIINVDTSSRVYANILR
TPKNVEVSVSKGVTVVETTVYGSRDDTYLKPRRSSSMSDSDS

TYFLQPEDEEV———————- FGTSTQHMNKRRPLRRHSSSDYETIKERQRSV————-
EENYYESVNDHNLYALAGRPTTPRRPNPREGVPLPPIPRKDLPLPPIPG
NENPFNTKTKKMID———————- KICDSQG——————————-

SASICDIR

SSDLLYESVVYDETNTRQLKHNPIYEPFNELEYSANPLY
QPLEESKPKSGLTRKNAIRRRPGQGSDTVIIE-—
TRYSEGPEQGNDNYDANDVKHSDWRVSNTYSAEPRKGNDNGGGTNTAKDG———————————
QGKKVSKTHKKHKKLS-MG-VYENDKINSMIKAI---ALSSYVSTTSSRISSIMATAGSQ--
PKELVIVNLLSSVLSQIGGTISITG————————- SNSPTVAVAGLALQGISGLIDAATSIYHILTGSQ--
PYKDPATEKFSNYANYMSRTE-AGARVCMMPDS—-DITITLAYRHT——KMNTDA-E——-
KARGEYTDIIPSKVYYLKNNYISYTAKVTLVCP-IGQLRLLEADVNAYATLIREET-
NGGKYYLVHGILELLSYHPTVTFTCGNEPGVIFTPFEQKLKDMQLLRISTPGEPKEAEDMPSNVCDLYPL
KRF-YVLAGNCPYDMSRKSVAYVTCSTLLRMSTYEHTKHRWILMNPFSKDEHDNIQLF-TFKKYDF—-
KDSLINLNEIGYSDTVCSQS-DTGTCYWSDAMILEDVT-VCTSRIRKLYVKLS———-TSLGKGY-
NSFVLTCPYGSTPFY I SNGTIVDIPINTRRTTVRF-———AAQ-SDTT-
ALVSCIHNTNAAYKSDIIQLTFVTE-DTQS-NYLDFRYFK--YRRRLFETFS————
DPMPLRSKKCKRYEENRRCRN——-Y-YHV—-KHIPK-—-IDYKVVMQRLP-MVKLSTSYT-
GPLNDKTITKISSYYASPI-SLSIDVSSLSNVY————- D-VPHHFW-
KYAKEGVRTFSATIAVTMFGCSVVAGNVNV—————- NPGIGTNSDV—-YGRNAKYIFLGTKQSPSNNR-
IAFDFVYDSYYQTT
NYPYEKCDVYLDLLTRRLEIRCPELTIPQKPFNSPLVNS—————- LCVLVATSRDHCA-
LVAENWDRT————- YGYSYSEAYTEFDSCRN————— EYYPTR———PIDNFCYY——-
WHLSTYWPPDYDPCISAMVLAHSYIFPDNKIVN-PPYIK-EFGYDPD-KNEYVDGTLYA—-
KLQTLYEQYNKLVEYSMNPMVGISNN————-
LAAAMTPEAREIFRLEYSGSEMEMEITLNKRKAEKVKGEIEDLLSDIYA-

NTLTYSEATAMLRSAISTR——C—————- CVLNGT———-GVYKYFKL-EHY—-LCGAYD-
DYLI-———————— RIDNKTYVRINETIIPENEYLTTK———————- IPRVTCFHTDLIPITDEET———-
QRRFEKMIIQTA

LED ALTSI FE——EHD———




NNATDYFVEYVRSLQIS
NNSYIHNITAGGLTVVC

MIIATYTFSKLRTKQKKGNYNVRNKIVDPIQEIQLDGIQYY
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MYRTLFILIMIGYAY PEEVCYRKLGLYGVYHDDSKY-RTPLDVK———-
TMTONYENVIIANAMLLESKI————————- NWTVIMSEV

NETFVQNCSSPD———————-

YLYNGRINETFILTFQRGYVDADHELLFVEPTSLDEMPNTNVSV VY
KNDTGTNITTSAPPTTAPTPTPEVSNDTTQLRLS F NESSMIITFN-————-
NITVWL-————— NNTCITTSVE-RVRV--RLVNDS LIVSATSYP-

FSTSPPFMEKEYFDNCTLTLPVSIHQ
GSKFEEQRVEESNCTVEYNVTDYNSTADNNTSVNATTGLNYTCMTNTTF————————-
DPTKNITYVYNNETRVVLIEQQN-DLFTNITIITDFLNECNASSMETK-——-IYAVG--—
IPNVYNEILTNLSVEI--TNDTVTYFNCK-L-MGTGDC———-GLGIFLERATTMILEEKTKSK————-

TKSSSRHARSV VDLEDAFCLHMRH——————- GLHHDVD-
CRSRLIPEEEPTQPTR————- TRNRRSPPKGEKPPVPPK SDLVLMSAEEL---
GA-RP-KIRKNTDTIQLGASGT————————- DGPVSG-SDQIYADLKQK-IETRLKKLTIDE--GGLTA-
SRLPPSTKALLEEAIGR-——————-— KARSVQ———————- VSKDITRQ--

ITDQQQGATGDPISGRQFKVNVRTQTRPSTTVTVDTSSGVYANVLR
TPKDVEVTAPKDVTVVKTTVYGGRDDTYFLEPRRSSSASESPYFLEPRRSSSASDVG

SASPYFLQPGDEDVFVGQEYAQVN————- KRRLPSDGVHNPLRRHSSSDYETIKERQRSIKYH————-—
RENYYESVDDSNLYALAGRPTPRRPNPREGVPLPPIPRKDL PLPP
IPGNDPFNTKTKKMID———————- KICDSQG————————

AASICGIR

GTDALYESVDDVDTRHLKRNPIYEPFNEREYSTNPLYQ
PLEEGAKPKSALTRKNAIRRRPGQDSDTLVIE--
TRYSEGPEPGNDNYAANNVKN—————
NADGRSTNIYSAEPKNGNTGGGGTGTDVANTKDGQAKKVKTPKGNKHKKLSMGG—
AYENNKMNSMIKAI-——ALSSYLSTTNSRISSIMASAGSQ—-
PKELAIVNIVSSVLSQIGGTIAIAG———————- SNSPTAAAAGLALQGISGLIDAATSIYYILAGLQ—-
PYKDPAIEKFSNYANYMSRTE-AGARVCMMPDS—-DITITLAYRHS——KMNTDA-E———
KNRGEYTDVIPSKVYYLKNNYISYTVKVTLVCP-IGQLRLLEADVNTYSTLIREEN-
NGAKYYLVHGILELLSYHSTVTFTCGNEPGVIFTPFEQKLRDMQLLRISTPGEPKEAEDMPSNVCDLYPL
KRF-YVLAGNCPYDMSRKSVAYVTCSTLLRMSTYEATKHRWILMNPFSEDEHDNIQLF-TFKKYDF—-
KGSVINLNEIGHSDTVCSQS-DTSTCYWSDAMILEDVT-ACTSRIRKLYVKLS———-TSLGKGY-
NSFVLTCPYGSTPFY I SNGTIVDIPINTRRTTVRF-—-TAQ-SDTT-
ALVSCIHNTNPAYKSDIIQLSFVTE-DARS-NYLDFRYFK--YRQKLFNVFS—-DP—-—




MPLRSKKCKRYEENRRCKN——=Y-YHV--KHIPK-—-IDYKVVMQRLP-MVKLSTSYT-
GPLNDKTITKISSYYASPI-SLSIDVSSLSSVY————- D-VPHHFW-
KYAKEGVRTFSATAVTMFACSVVAGNVNV—————- NPGIGGRTDT——YGRNAKYIFLGTKRSPSNNR-
IPFDFVYDSYYQTT
NYPYEKCDVYLDLVTQRLEIRCPELTIPQKPFNSPLVYNS—————- LCVLVATSRDHCA-
LVTENWDRT————- YGYSYADAYTEFDSCKN————— GYYPSR———PIDNFCYY——
WHLSTYWPPDYDPCVSAMVLAHSYIFPDNKIVN-PPYIK-EFGYDPD-KNEYVDRTLYV—-
KLQALYDQYNKLVEYSMNPMVDISNN————-—
LASAMTPEAREIFRLKYSGAEMETEITLNKRKAEKVKEDIEDLLNEIYA-

NTLTYSEATAMLRSAISTR——C—————- CVLNGT-——-DVYKYFRL-EHY—-LCGAYD-
DYLV——————— YIDNKTYVRINETVVPENEYLAAK———————— APRVTCFHTDLIPITDEEA-———-
QRRFEKMIVQAA

LED ALTSI FE——EHD———
NNVTDYFAEY IR
SLQMANKSHTNNIIAVA
LAGIIVIVTTYVFTR

LRTKQKKKGNYNVRNKIDNSIQKEIQLDGVYTTDNVFI
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MHRTLFILIMIGSSY-—————————— SEEACYRKLGLYGVYHDDSQY-RTPMDVK———-—
TTTQNYENVIIANAMLLESRI ————————- NWTLIMSEV

NETFVQNCSNSD———————-

YLYNGRINETFILTFQSGYVNADHELLFVEPTSLDELP PSMNAT
IGYVNGTNYTTPAPATIPVTTPGYGDDDSNDTTQ LRLSFNNESSMIITFN-—————-
NITVWL-—————— NNTCTTTSVE-RVRI RLANDSLIVSATSYP-
FSTSPPFIEKDYFDNCTLTLPVSIHQGSKFEEQLESNCTVEYNVTDYNSTAGNGTWS

————————— NYTTCTNTTFD—————————-

PTKNITYTYNNETRVVLIEQQONDLFTNITIITEFLNECNASTPETK————IYAVG——
IPDVYNEILTNLSVAL——TNDTVTYFNCK-L-LGTGDC———-GLGIFLERATTMILEEKSKSK————-

TKSNSRHARSV VDLEDAFCLHMRH—————— GLHHDVD-
CRSRIIPEEEPQPVK—————- SRSRRSPPKGVKPPVPPK SDLVLMSADEL-—-
GA-RP-KIRKGTDTIQLGASGT————————- DGPVLG-SDEIYTEVKQK-LEAQLKKLTVDES—-RGLTA-
SRLPPSTRALLEDTIGR———————- KARSAQ—————— ASRDITRQ—-

IIDQQQGATGNPILDRQFKVDVRAHTRPSTTLRVDTSSEVYANVLRTPKN

VEVFAPKGVLVVETSVYGTRSDAYVTQPRRSSSESDSPYFLQPRRSSSMSDVE
SSYFLQPEDEDVFSTGQEYAQ-V-—NKRRPPNDGTHDPLRRRSSSDYETIKERQRSLKYQ-————
SENYYESVDDGGLYAVAGRPNPRRPNPREGVPLPATIPRKDL————PLPP
VPGSENPFGTKTRKMID———————— KICDSQG-—————————-




SASICGIR
ASDAVYESVDEPNTRQLKRNPIYEPFNEREYSANPLY
QPLEDSKPKSGLVRKNAIRRRPGQDSDMVVIE--
TRYSEGPEPGNDNYATNDVKNNLDARPSNTYSVEPRKGAANGGTDTVSNT—————
KDGQGKGKKTKTPKGTKHKKLSMSSMVYENNKMNSMIKAI-——ALSSYMSTTNSRISSIMTNAGSQ—-—
PKELVIVNIVSSVLSQIGGTISIAG———————- SNNPTAAVAGLALQGISGLIDAATSIYYILAGSQ—-
PYKDPAIEKFSNYANYMSRTE-AGARVCMMPDS—-DITITLAYRHS——KMNTDA-E——-
KDRGEYTDIIPSKVYYLKNNYISYTAKVTLVCP-IGQLRLLEADVNTYATLVRDDT-
NGGKYYLVHGILELLSYHPTVTFTCGNEPGVIFTPFEQKLKDMQLLRISTPGEPKEAEDMPSNVCDLYPL
KRF-YVLAGNCPYDMSRKSVAYVTCSTLLRMSTYEPTKHRWILMNPFSEDDHDNIQLF-TFKKYDF—-
KGSLINLNTIGHSDTVCSQS-DTSTCYWSDAMILEDVT-ACTSRIRKLYVQLS———-TSLGKGY-
NSFVLTCPYGSTPFY I SNGTLVDIPINTRRTTVRF——-TAQ-TDTT-
ALVSCIHNTNPAYKSDIIQLSFVTE-DSQS-NYLDFRYFK--YRKKLFDTFS———-
GPMPLRSKKCKRYEENRRCKI-—-Y-YHV—-KHIPK-—-TDYKVVMQRLP-MVKLSTSYT-
GPLNAKTITKIPLYYASPV-SLSIDVSSLANVY————- D-VPHHFW-
KYAKEGVRTFSATIAVTMFGCSVVAGNVNV—————— SPGVGLNIDT--YSRNAKYIFLGTKRSPSNNR-
IPFDFVYDSYYQTN
PHPYEKCDVYLDLNTRRLEIRCPELTIPQKPFNSPLVNS—————- LCVLVATSRDHCA-
LVTENWDRT————- YGYSYEAAYTEFESCRQ———— YRYLLK-——PIDNFCYY-——
WYLSTYWPPDYDPCVSAMVLAHSYIFPDNKIVN-PPYIK-EFGYDPD-KNEYVDRTLYA—-
KLQTLYDQYNKLVDYSMNPMVEISNN————-—
LASAMTPEAREIFRLKYSGSEMEMEITLNKHKAEKVKEDIEDVLNEIYA-
NTLTYSEATAMLRSAISTR——C—————- CVLNGT———-NVYKYFRL-EHY--LCGTYE-
DYLF————————— RIDNKTYVRINDTIVPENEYLVAK———————— APLVTCFHTDLLPITDEET———-
QRQFEKMIIQTA
LEE VLTDI FE-—EHD——-
NNATDYFAEYVR
ALQTVNKRRYTSNIIAG
TVTGLLVVITSYYLF
MRTCTKQKKGNYNVRNKIDNHIQKEIQLDGIYANYNVFI
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MKVSFIICIFILQYCLI-———————— KNEELQCYRKLALYSFYDDQVAS—-SPVIFKES—-—
SSLQNFDDLIFLKANELSKQI————————- NWTKIIDSI

SDEFKSKCMNSSD——————-—

TLYNSVLTDIFTLTI NDT
IIDEDIFNNESVIFYYTTQTTNIIEDTNCINNNT N CTKYDENTFNNSIVTFNES—-
FITISLENMTIILNNTCDDVSIHTITIM--SNYSQ LLINVTSDT-

ISTNLPFLKSDMFNNCTLTQLVT




QYYNNTERNIYNETIDLSKYYNDTEETIIYVQRNRSLKNLCDSASMETK----VQSIG-—-
IIDVYNQTLVNMSIIP--NNETAAYYLCV-L-SGTNNC———-GIDIFVEAASKYILEEENQ——————-

KQSKNRRKRST NMELDEFCLHRNY————————
DLTSLEDCTNTNINNKAIVVKNI————— RKRRSPPGNNNKPPVPSK
GNLVLQSADEL-—-GA-RP-KIRSRVKNIQVGAHGT ————————— DGSVSG-SEETYSNVKSE-
ISEKIKRMVITSKGDLTP--ERLPSSTRALIGSVIQSKIDTV-—-SESEHI———————- TKQLIEKQ--
KPDATYAVP——————

MKKGIIVEAGNRPSSLLDVDTSSKIYTNTLR
NRGDTLIKTKNRHVRIYEEEDTYFLRGRLSSSGSEEDTYFMRRTPSSSSDDTY————
FLKESDNRVPSPSTTYSLPNKPKIRNPSSSSSTY——
NLAGLPQQNRNPSSLTYDLAGLPSRKNKNHPPENYYESIDDEHVYESINDP—-
VYSLAGNPKKHVDRSTL PVPP
LPNENKKKKMID———————- MICESKS————————
RSSICNVR
NFEESLYESIDDDQFSKRNSLYDTTGFKRNSLYDTAGGDHFSKRN
SIYESIDDVIYNDLSGHQSLVRKNAMKKTKKQ—-

LNTQNEEFVITVKEDGNNDMD NMDINNNNNNNNHGNNN———————————
NNKRKEKTNKKLNELS-VY—-——-DNKMDKIVKTI-——ALSTYLSSTNTRISSIMAQAHTQ—-
PKELTIVNIISSVLTQLGGTLAIGG———————— AGSPKAAVAGLALQGIAGLIDAATSIYFLLSGEE—-

PPKDPATEKFSNYASYVSQTD-AGARVCMMPDS——DITITLAYRHN--NMNNEA-E——-
KVRGEYTDTIPSKVYYLRNNQISYTVKITLVCP-IGQLRLFEADVNNYATLLREDK-
NGVKYYLVHGILELLSYHPNVTFTCGNEPGVIFMPFDQSLSDMQLLRISTPGEPYSAREMPSNVCDLYPL
KKF-YVLAGNCPYDMSRISVTYVTCNTLLRMSTYDYEKNRWILMNPFSRTNEDYIQLF-
TFSKYDFSSKSDTINLNTIGHSGTICSQF-DTNTCYWADSMILEDVT-SCNSRIRKLHVELA———-
VVSDKGY-NSFVLNCPYGSTPFH I SNGSIIEIPMNTRRTSVRF---LSQ-
SENV-ALISCIHNSNPIYKSDIIKITFKKS-DMSS-KYLDFKNFN--DRKYLFDSFS———-—
DIMPKRSKTCKRYSENKKCKN---Y-YQI--KHHPE-—-IDYKVVVVKTP-MVRLTTSYS-
GPLNEYTLANIRNYYSSPI-QINLDVSSLSNVY————- K-NPDHFW-
TFALKNKRTFSSIVVTLFPCSVVAGNIDV-——-NYGIHSKGNYDR--YGRNGKYMFIGSKDSPSNKR-
INFNFVKDHINSKL
ENEFGKCDVHLDLESRLVKVSCPEFTIPQRPFDSNDINS—————- LCVLVTTSRDHCA-
ISEEAWSKNDRTHGYGYSYEESNMEFNSCVN———————- GKGTRKPLDNFCYY——-—
WYLGTYWAPDYDPCASSMVLGYSPVFLENKLVK-PPYIK-EFGYNPG-NNEYVNRDLYN—-
RLQHLYDNYNKLVMYSLDPVVEMSNE————-
FAKSMTKEGREIFRLIADSKEIQTVRKENELKAEKIRDEIEKTLNDIYV-

NTLTYSETTELLRSSINTR——C—————- CVLNGT———-DVYKYFTL-EYY——-LCGTYD-
DYRI—————————- NVDNKTYIKINNTLIEEDIYLALK——————— IPQVTCFQISLISVNNEES———-
QKNFETEIVRLA

FED VLNDL FK——EID——
NNKTLYFI SFENERR
NVNKINEIDKNLILSIS
ISLAITVVSTIAIIL

ITKRSKYKMGSYNINTTQKPLNNSSLKNTYVSLIDFDEIYYKINN
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MGKVLLNSLFTMLIILIYNTYC——————————- EKLVCYRKLGLYNFYNKDMRS——-HSSFELN—-
TKRQDFDVLRKANAMALEQKI————————- NWTMLKEEV

NDLFKKNCTDSDN——————-
TIYNGILSESITFEINHGFFNVDTEVSISKSLLYMDLGVENYSD——————- VLESYNI
TISNMTTMTTPTPATVITTPLYLENKNNTNDIKV K LYMVNSSIILTFE—————
NITIVI-———— NNTCIGTSIN-—————— SIYAKITSD——————— FITINVTTDP-

LSTTPPFLTKSMFDNCTLTLPVTISQEGYYTKEYNEHTGTTESFTYSYYSDNNMTESFTTAFSYYSDDTT
TEPLTTSDYLNYTTLEPSFTTSRYYLNNGTSNYKNISYVYNNKTCIVFVKQQNNIFKNITIQTEFKNLCN
ESSLETK-——-VYAVG—-VPEKFNTILKNISVEK--SNDSDSYFICKMI-EDGGNC———-

EIDIFMDAATNNINDELDSSK————- KGSNTRHARSV

DHIELDPFCLHMYH-—————- GIDETIDCSLKKNNKDMSKHTNRI————-
RRSPPDKGKKPQVPTK GNLQLMSAEEM---GA-RP-
KIRKQTQDVQIGARGY————————- DGPVSG-SEEIYSQVRKE-LSQKLKSLVLDDD-GKLTT-
TRLPKSTKALIGGLVDSKIET——--SSAAYD——————— ITRQIVHQ——-QSGDIYSLP———-

VKNKVFGVESNRKITSPIIDVDTSSNIYANVLQ
KRDFKITSPKNVDVYEKTRTDSFSDDSYFLKRSFSSSSDDTYFLKESDDSDSDIFR
RSSKKDQTYSLAGKPLKKQSLRRYSSSDYETI————-
GENIYESIREP-EYALLSKPRVLNPRSHI PIPS
LPKDEIPFTQQKRKVID———————- MICDSRF—————————— ASSICNAR-——-GLDLA-————————-
NYRGDSNIYKTTDDDFVKRENSLYARSKLEPELKDNPLYESLSNIDIVSNPYN
NPKLSRRNAIKKKVLNDGYDEFVIRTDEEPSE—-

KPNMATNTYNNNDKANNKDKN————————— KGFSYLNNDIQEDEKNVNKI
KKSKKGRTKRLSKLS-TD————- NKINNMIKTI-——AISSYLSSTNSRISSIMAQSNNQ--
PKELTIVNIVTSVLSQIGGTLAMAG————————- SGSPKAAAAGLVIQGISGLIDAATSIYFLLSGQE--

QPKDPAIEKFSNYASYVSKTD-AGARVCMMPDS—-DITITLAYRHS—-NMNVEA-E--—-
KTRGEYTDIIPSTVYYLKNSQISYTVKVTLVCP-IGQLRLLEADINTYATLTREDK-
DGVKFYHVFGILELLSYHPNVTFTCGNEPGVIFIPFEQKLSDMQLLRISTPGEPREAEAMSSDVCDIYPL
KKF-YVLAGNCPFDMSRKSVAYVTCSTLLRMSTYEHEKQRWILMNPFSNNNEDNIQLF-
TFKKYDFSAEKDKIKLNSISHSDTICSQS-DTSTCFWADAMILEDVT-SCNSRIRKLSVEMS———-
TVSEKGY-NNFVLTCPYGSTPFY I SNGSIISIPMNTRRTSVRF———ASK-
HNNV-ALISCIHNSNPAYKSDIVEVMFKQS-NMSD-MYLDFKYFK--DRKYLFDSFS———-
DIMPKRSKTCKRASENSNCKN-——-Y-YYI--KHVPE-—-IEFKVHVAKLP-MVRLGTSYS-

GVLNYQTLEKVNKYFSTPI-SISVDASTLSNVY————- K-NQEHFW-
KFAMEKKRTFSSITATIFACSVVAGKVNV—————- NMGVKGSHDY—--YGRSGKYIYMGSKDFASNDK-
IYFNFI-———PDKA

EYRLKDTYGECEIYLDLKTRRVNVNCPELTIPQHPFDSLDVNS—————- LCVLVATSRDHCA-

ISEENWRSYDRTHGVGYSHEYVDAEFDSCSK————- NHGPTY———PVDNFCFY——-
WSAGIYWPPDYDPCASSMVLGYSPIFTENRIVN-PPYIK-EFGYEPE-KNEYVKRELYN——
KLQNLYEKYNMLVLYSMNPVVEMSNG————-
LAKSMTSEAREIFRLIANSNEMQKAKEENDMKAEKVKMEIEETLNNIYV-
DTLSYSESTSLLRSAISTR——C—————- CVLDGT———-SVYKYFDL-EYY——LCGNYS-
DYLI-———————- NINNVTYVKINDSLIEEDIYLVRN———————— IPQVTCFDITLVPINNEEQ———-
QKKFETEIVTMA




FED VLTEI FD——EYD———
DRMVSYFDKY IS
DDNNNKNSKFTTNNTIA
ITILSFVFTAIIILIS
TKLIMRSRKGKYRIDNNFVIFNNSSSEDDNTVSLSDLNLDDDNNSEFLFFLKK
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MKNIVWLYILLTNVNNIH-————————- CENQQCYRKLGLYNFYDSSIGK-—-QTTFNVN-—-
TPPKNFDNVVEANAKLLEKKI ————————— NWTSIKEDI

DKLFVYNCTNDT———————-

KIYNGIIKEYLTIDIGYGFFNINTSTNISRDS LDYKDI
VISETNITDINGTTNATNVTNMTYNDNATTDNYI N ITMENSSTIISFS—————-
NITIML-—————— NNTCTISIYSIEVTL TPTKLVINATSDP-

FSTSPPFMEKESIYNCSIITPLYINQ
TYPMDRLFTTTVSPITTDFTT
MYNTTTNTTTMYNTTPSQYNDSYNKTICIYSNGTIFNVTILQKDNIFTNMSQYRDFINSCETSSIETK—-
——AYAVG--VTNMFNEVLTNMSIEI--NNDTDDYFHCK-I-KNHTSC———-

GIGIFISVAITNSYNEHIH-—————- NTSHTRHARSV

SDMTTVDSFCEHANY ——————-— GMNERRVDCTTPSVNTFLASMNTN————-—
KRMRRSPPKQYKQPVNPT GDLPLMSASEL---GA-RP-
KIRARIQKIQLGSRGI-———————- DGTVSG-SEEIYEQVKND-LRSSLQSILIKD--
GKLTDGSLLPPKTKALIGSIIKSK——————- HQSSSE————— SIRISKDI--

ISSHSDDQIYVSTTNKHKFSLESKLPKYSTYINTDTSSRIYVNAINSDVKIKIPEN

VDVYETSPKYYKIKQTPSNGHDDVLYFKDVGKSNSYYKIKQTPSNGHDDVLYF

——KDVGKSNSYYKIKQTPS——————- NGHDDVLYFKDVSPTYVNNPLRTMSDP—————————
SNNIYEEIGEG-PYSLLNYPKNDRSNI PLPK
LPDSSKQRKVID———————- MICESR SSSICNVKSLESEYKHN—————————-

PLYYSRDTAPIYEDIDDLKPLTRENPIYASIDKYQKPLTREN
PIYASTDDEPTLKRKNAMRRRKLNNNGQDFIQ—-

FSNNNNNNNNNNNNDNDNDNE
IVYTEVRKTKKKSGVE-NT-IKIDNKMNKLVQTI-——AISSYLSTSNARISSIMSQSSSQ—-
PKELTLVNIVSNVLSQIGGTMAMTG——————————— SPKAAIAGLALQGISGLIDAATSIYFLLSGEE--
QPKDPAIEKFSNYASYMSMTE-AGARVCMMPDS——DITITLAYRHT——KMNTDA-E———
KTNGEYTDVIPSKVYYLKNNQISYTVKVKLVCP-IGQLRLFEADVNTYASLIREDK-
NGVKFYHVHGILELLSYHPNVTFTCGNEPGVIFMPFEQSLSDMQLLRISTPGEPKEAEEMYSNVCDVYPL
KKF-YVLAGNCPFDMSRKSVAYVTCSTLLRMSTYEHERNRWILMNPFSRGSEDNIQLF-
TFKKYDFSSENDRINLNEIGHGDSVCSQS—-DSSTCYWADPMILEDVT-SCNTRIRKLSVSMA———-—
TISGKGY-NNFVLTCPYGSTPFY I SNITIIDIPMNTRRTSVRF——-ASY-




HKGV-ALVSCIHNSNPMYKSDIVEIFFDTY-NVND-SYLDFDHFE--HRKKLFDSFS—-DI--
MPKRSKTCKRVSENTNCKN——-=Y-YHI--KNIPE-—-IEYNVKVIKLP-LVRLGIGYT-
GTLDDYILERIDTYFTTPI-NIKIDMSTLSNVY————- K-FPEHFW-
KFASQKKRTFSSTIAVTMFACSIVAGNINV————- NTGILSRNIDR--YGRNGKYVYVGSKDVVGDDR-
IHFNFI-——-KDKD
DDKLMYPYGKCDIYLDLKSRDLHINCPEFTIPRHPFNNDNING—————— LCVLVATSRDHCA-
ITEERWSKYDRSHSYGYSYEEAQTEFDSCKN————————- TGSSKPTDNFCYY——-
WYASTYWPPDYDPCASSMVLGYSNIFAENRIVN-PPYIK-EFGYDTS—KNEYVNRDLYN—-
KLQILYDKYNSLIMYSMDPVVEMSNE————-
LAKSISKEGREIFRLILNSEEMRKTREENKIKADKVREDIEETLKDIYV-

NTLSYTEATELLRSAINTR——C—————- CVLNGT———-=VVYKYFPY-EYY——LCGNYS-
DYII-———————— HINNVSYVKINNTVIEEDIYLARN——————— IPQITCFKVNILSIDNEEN-———-
QRKFESQIVKTA

LED AISDI FE--DYD——-
KNITDNFRLY IE
NIRYKNRSKNTINDVLI
ITTIITFIITILALV

YSILVLIIKRRKGKYKVNKKIDTISLDTEENIYVSLTSLYKDDINKKV




Supplemental Figure Legends
FIG S1 Multiple protein alignment used to prepare the Figure 3 tree.
FIG S2 Multiple protein alignment used to prepare the Figure 8 tree.
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