Table S1: Sequences used in the phylogenetic reconstruction of PABP
in the Excavates.

>Tthel

MTTATQEEITPTVPVTKPLQVASLYVGDLDPAINEPQLVELFKPYGTILNVRVCRDIITQRSLGYGYVN
FDSPESAAKAMESLNFKRIGEKCVRIMWQORDPALRYSGNGNIFVKNLKNEVDSRALSLIFKKFGDILS
CKVMEDEGGKSRGYGFVHFKEDDAAKDAITNMNGDKENADEAKSGLYVANFIRRNARLAALVANFTNVY
IKQVLPTVDKDIIEKFFSKFGGITSSATCKDKNGRVFAFCNFEKHDDAVKAIEAFHDQVIEGVTAPGEK
LYVQRAQPRSERLIALRQKYMQCQSLGNNLYVRNFDPDFTEKNLHELFQEYGEIRSCRVMTDANGNSRG
FGFVSFENADQANAALREMNGRMLNGKPLIVNIAQRRDQRYTMLRLOQFQQOQRLOMMMRRMHPAPFVAQGP
GPQRRNARNAQRGGSGGGAGRHHQAPQQAPAPHPQPDMFSTPSMAFTAQRTPQPSPGVAPDTPPLPPIT
AEDLRTMTVDEQRAALGDRLYIKVFEIAPDHAPKITGMFLEMDLKEAFTLLYNQKLLHEKVTEALCVLK
AHGTTA

>Tthe3
MDAPLAQRTSSLYVGDLPVEMNNPEEVLGRLFGSVGPVASIRVCRDMNTQRSLGYAYVNFQNPADAEKA
IESFNYTDIIPGHSIRIMPSMRDPILRRAGINNLYVKIADRSLTARDLRDIFSRYGKILSTKVTCDTNG
KSLGYGFVQFETAEGAKTALEKSVESLGEAIIAVAPFVRKAERLAQEEKKFVNVYVKNIKPGTTEDEIR
GEFNKFGELKSLFLSGHPQHQTMFCILSFLTHDAAVAAIEAMHNSVSSPILLPDSKLFVCRALKKRDRQ
ETAQSSQTLYQSQOGRNLYIKHLDESVTREKLEELFSPFGKIVSCVLMKDASGVSREFGFVCFEAKEIAD
TALREMNGKTVFGKPLYVSYAEQKDMRSRILHEKIQRMIRQQHQRTTMPMTILSKPWTRNYPANSVFRP
PFMQPFHARRQPPHPPPPMFMTSSMQTPPPPPPPVPSQLMNHGTNRTYYTQPHFPVPPLPPPPPPPPPI
HSAQQVWQGANGEALRESHLSNLSPEEKRNILGERLFSKVMEIQPNQAAKITGMLLEMETAEILEILNT
SSLLTAKVEEAIVVLRQHTNRV

>Tthe2
MSTFPAASPSIWVGGLDPNLNEQKLYDHFVRVGPVASVRVCVDSATQKSLGYGYVNFQNPADAEKALDQ
AGVKLGSKHIRIAKIQRDPSKRRSGVTNIVVKKLPPAVDTYALKEMFSKFGRLTAIGLATNENGESRGY
ARISFEKEESAVEAVQEVNGMTIDDCVITVERYQPHHREEQLKQYTNLYVKNLDPSVDDEKLKETFSAF
GEVTSAKVRNLGPSQTVGFAYVAYATHEAAAKAVEELDEKESPLAKEGLKLSVCRFRSREERQRERERL
RRERQQQHSKYPNLYVKNFDDTVTSSRLKEVFERFGETVSVSVMMDKATKLSRCFGFVSFKEQSSAARA
IQELHGSTVLGPRPLFVTYALRKDARRQTLEDIRNKQPRMRQPPMGGLMGGMMGPQLGFMGPQTMFNGV
PFVNPRMPMMPATMGMGAPIRPLGPTPMNQVRARPAPQRVPMOOMMAAPQPQPPAPQGONLSTVLANLT
PEQOKNVLGERLYNYIVRVNPSVAAKVTGMLLEMDNSEILNLLDNPALLDTKVQEALDVLNRHMNV

>Tcarl
MTTSTDEEVIQAVPIANTLRVASLYVGDLDPVIDEPQLVEIFKSYGTILNVRVCRDIITQRSLKYGYVN
FDSHESAAKAMEELNFKRFGEKCIRIMWQQORDPVLRYSANGNIFVKNLKNEVDSGQLHLLFKKFGDILS
CKVMEDEEGKSRGYGFVHFKEDDSAKKAIENMNGDKEIADKEKEALYVANFIRRNLRLAALVANFTNVY
IKQVLPTVDKDITIEKFFSKFGGITSSAALKDKNGRVFAFCNFQNHDDAVKAIEAFHDQNVDGITPPGEK
LYVOQRAQPRSERLIALRQKYMQCQSLGNNLYVRNFDLEFTDDNLYELFKEYGVIKNCRVMTDANGNSRG
FGFVSFENAEQANAALREMNGRMLNGKPLIVNVAQRRDQRYTLLRVQFQORLOMMMRRMHSVPFALHGP
POOPOQHSRGRMGRGAPRGTRNHAPLHTPPPTQSQVQAQAQAQTHVQEMFTTPSMGFAAPRTPQASPGVA
PETPPLPPITADDLSHMSTDEQRAALGDRLYIKVFEMAPDHAPKITGMFLEMDLKEAFALLSNQKLLHE
KVTEALCVLKAHGSAA

>Tcar?2
MSSFPKESPSIWVGGLDPNLNEQKLYDHFVHVGPIVSVRVCVDSVTQKSLGYGYVNFQNLSDAEKALDQ
AGMKLGSKHIRVAKIQRDPSKRRSGVTNIVVKKLPHTLDTEYLKQMFTPFGRLTAIGLATDEKGESRGY
ARISFEKEESAIQAAQEMNGTTIEDSVITVERYQPHHREEQLKQFTNLYVKNLDSSVDDEKLKEVFSKF
GEVTSAKVREIGONPGAGFAYVAYATHEAAASAVEELDEKESPLAKEGMKLSVCRFRSREERHREHERL
RRERQQQHSKYPNLYVKNFDDTVTDERLKELFERFGETVSVRVMIDMATKTSRCFGFVSFKEQSSAARA
VQELHGSTYLGPRPLFVTYALRKDARRQTLEDMRNKQPRMRQPPIGGMMGGMMGAQIGFMNPQSMFNGV
PLMNPRMPMMPAAMGMGAPIRPLGPTPMNQVRARPAPQRPLMQPLMQPQOPQAPAQGONLSTVLASLSP
EQOKNVLGERLYNYIVRVNPSVAAKVTGMLLEMDNGEILNLLDNPSLLNTKIQEALDVLNRHMSV-
RTTNGLAAGWRSSMECNPLQDRNHIGEDVFRK

>Tborl

MSVEEITPTTQVIEQKPSITSIYVGDLSPEVDEPDLLELFKTCGIVLGVRILRDILTRRSLGYGYVNFQ
NAAEAEKALETLNFKTVKNCNIRLMYQORDPTTRYNGSGNIFVKNLDGKVDSKSLHEIFNKFGSILSCK
VMSNADGSSRGYGFVHFKDDSQASEAICKMNGNNENAAENAALYVAQFIRRNNRIAALMANFTNVYIKQ
VLPNVDKDIIEKFFSKFGGITSACAKQDSKGRTFAFCNFSNHEEAVKAIEEVHDKPIDGLTSPDDSIYV
QRAQPRNERLVELRAKSMQROSLGNNLYVRNFGPNFTEKQLRELFGEYGDIKSCRIMTDDKGTSRGFGF



VSFVTAEQANIALRELNGRLFDGKPLVVNIAQRRDQRFVMLQAQFQORIQALMQQLPVMPFIAGGSQQG
GRROPNRKTTPMPQQLTTAPKRQLVRRGVEQYPSASRTPMSSPAMVPMTPTLAPITEEDLLKMPINEAK
SALGERLFIKISAINSELAPKITGMFLEMDIREGFALLQNAEDLKDKVNEAMYVIHNHQONSK

>Tbor3
MDVNGPARISGSLYVGDLPVDLHNPEDCLFATFSKIGMVISIKVCRDMNTQRSLGYAYVNFQNPGDAER
ALRELNYSKIRPDHPDEMRVMWTNRDPNNRKHGSGNVFLKNLPTNMTNKELFEFCSKFGHVVSCKHAKK
NGEYHGYGFVDFGTEEVAKKAIEELDGKVYNGHKIEGKPFKRRLERQRDADKTFVSIYCKNIKSDATRE
EVIAFFSKTGPVVDVYVGQPTSYPTKYAITIEMATHEDAVRVIETVSDPDFIISAPETKLFVSRLLKKAE
RIQTTRSVYQNEGRNLYVKNLPDNISEDVLVEMFAPFGPIQSTHLSRDSEGRFRGFAFVCFENKESADK
ACRNLMNELKFGRPLYVAVAQHKDSRHMMLDEQFKNRIMAHSMEMRHNMFPPQVRYPMPMNMNGMPHMA
OMGPMNPMMGGFNQIRRNPGQGRPRGGGRIAPRQHNFQQPHTTHSDISALLSMNPADRKNILGERLYSK
IHPSNPALAAKITGMLLEMETEEILSVLDNDHMLQSKVNEAMRVLEQHNQS

>Tbor2
MAQIPSVSVYVGNLDAVIDERALFEHFKEIGPIVSVRVCLDAQTQRSLRYGYVNFOQNTNDAESAIEKLN
LTKLGVEYIHVNHVERDPTKRRAGKSNLVIKNLPENIEVPTLKELFSKFGLITSIKLPQIKETGKTVGF
GYVMFDTIESAVNATEELNGLELEGKTLKVIPYEHDFQEKKRRQFTNLYIRGLRENVSEEQLSAELEKY
GRPTSVAVMPDKYAESSAKGFAFAAFETHEGAVAAIEALNDKVTPSLCDPDCPLQVARFKSRSERYKDA
ESRKLARRLEFSKYPNLYVKNFGDDVDSEKLKSIFDRFGETVSVRVMIDSKTGLSRLFGFVSFKEGAAA
DRCIAELNGSTIFSNRPLYVARAVKKDARQRQLEEEVRNNSLMNNMHNRFPAHHHNQMMAPNMMYNRPN
PNNQMGMMMNQQORTHNPRPQRTAYPQHQHQHHQHQQOHHHQHQOHHHHHHMQOMOHQOMQOQQQHMQRMQ
OMHQPQTKSLASILAAIPPEQQHNMLGERLYSHICIRHPNEAAKVTGMLLEMEMSEILNLLEDVDLLEK
KIEEALGVLINHQSIG

>Tgral
MTATQEEVAPEVSIKKPLQVASLYVGDLDPAINEPQLVELFKPYGTILNVRVCRDIITQRSLGYGYVNF
DSNESASKAMEALNFKRIGEKCIRIMWQORDPALRYSGDGNIFVKNLNNEVDSRELSIIFKKFGDILSC
KVMEDEGGKSRGYGFVHFKDDDAAKNAIEKMNGAKDYADAEKAGLYVANFIRRNARLAALVANFTNVYI
KOQVLPTVDKEIIEKFFSKFGGITSAATCKDKNGRVFAFCNFEKHDDAVKAIEAFHDQVVEGVTPPGEKL
YVORAQPRSERLIALRQRYMOCOQSLGNNLYIRNFDPDFTEENLRELFKEYGEIRSCRVMADANGNSRGF
GFVSFENADQANAALREMNGRMLNGKPLIVNIAQRRDQRYTMLRLOFQORLOMMMRRMHPMPFASQGPT
PORRNMRGAQRGGGNRHOQAPLHSAPPPOHMOOOOOMOQOSDMFGTPSMAFAAPRTPQPSPGAAPDTPPLP
PITAEDMRTMTVDEQRAALGDRLYIKVFEIAPDHAPKITGMFLEMDLKDAFTLLYNQKLLOQEKVTEALC
VLKAHESTA

>Tgra2
MSAFPAASPSIWVGGLDPNLNEQKLYDHFVRIGPVASVRVCVDSVTQKSLGYGYVNFONPADAEKALDQ
AGVKLGSKHIRIAKIQRDPSKRRSGVTNIVVKKLPPTVDTYALKEMFSRFGRLTAIGLATNEHGDSRGY
ARISFEKEESAVEAVQEVNGMVIDDCTITVERYQPHHREEQLKQFTNLYVKNLDPSVDDEKLKEVFSAY
GEVTSAKVRDLGANQTVGFAYVAYATHEAAAKAVEELDEKESPLASEGQKLSVCRFRSREERERERERL
RRERQQOHSKYPNLYVKNFDDTVTSSRLKELFERYGETVSVWVMMDKATKMSRCFGFVSFKEQSAASRA
IQELHGSTILGPRPLFVTYALRKDARRQTLEDMRNKQPRMROPPMGGLMGGMMGPQLGFMGPQTMFNGV
PFANPRMPMMPATMGMGGPMRPLGPTPMNQVRARPAPPRPAMOQPMVAPPPQPPAPAPQOGONLSTMLANL
TPEQOKNVLGERLYNYIVRVNPSVAAKVTGMLLEMDNSEILNLLDTPGLLDTKVQEALDVLNRHMSV

>Tgra3
MDGPLSQRTASLYVGDLPVDMSNPEEALGRVFGSVGPVASIRVCRDMNTQRSLGYAYVNFQHPADAEKA
LETLNYTDIIPGRPIRIMPSMRDPTMRRTGANNVYVKISDKSWTAKDLRDVFSSCGKVLSAKVTCDSDG
KSLGYGFVLFESADAAKAALNMGVDSLGDGVAAVAPFIRKMERLAEEAKTFVNVYTKNIKKGEAEENVR
KEFENFGEVTSMFLSGHPQHETMFSIVSFATHDAAVAAINSLNGSADSPIAIPDGKLFVCRALKKKDROQ
OAEASGQALYQSQGRNLYVKHLDDSVTREKLEELFSPFGKITSCALMRDASGVSREFGFVCFETKEDAA
AALREMNSKTVYSKPLYVSYAEQKDMRRRILHEKMORVLRQOQOOQOHRPPVPMTMFNQPWSRNYPVNPT
FRPPFMOPPNARRPPPPMFMPOQTMPPPPPLMMNQOGTNRPHYTPPHSSLPPPPPPPPPPMOOPVRHLWOQOK
ANGEELQPDQIAKLSPEEKRNILGERLFGKVVEIRPNQAAKITGMLLEMETAEILEILDVPSLLMAKVE
EAVVVLRQHSNGV

>Pdavl

MTTVHQQODEAQQAAVASKPFQVASIYVGDLDATITEPQLVELFKPFGTILNVRVCRDIITQRSLGYGYV
NFDSHGDAEKAIETLNFKRVGDKCMRLMWQQORDPALRYSGNGNIFVKNLEGEVDSKGLHDIFQKFGNIL
SCKVMEDEEGKSRGYGFVHFKDETAAKSAIEKMNGAKDHANAEKQALYVANFIRRNARLAALVANFTNV
YIKQVLPTVDKAVIEKFFAKFGGITSAAACKDKNGRVFAFCNFAKHDDAVKAIEAMHDQSIDGISAPGE



KLYVORAQPRSERLIGLRQKYMQSQSLGNNLYVRNFDPDFTDASLRELFKEYGDIKSCRVMTDANGASR
GFGFVSFSNADEANAALREMNGRMLNGKPLIVNIAQRRDQRYNMLRMQOFQORLOMMMRQTIHQQQQQQOMP
FVAGPSQQOQQQPRGGMRGRSGRHQQGRGHGQPMPMPSPQQQPAFGTPSAAGLASPTPKQSPGTAPETPP
LPPISPEELFAMSPDEQRAALGDRLYIKVYEMSPEYAPKITGMFLEMEMKEAYELLNNHKLMTDRVTEA
LCVLKAHDRA

>Pdav3
MAVGPQRTSLYVGDIPIDLPHPEDAINSLFNSVAPVVSLRVCRDMNTQKSLGYAYVNFQNNTDAEKALD
ALNFTEIVPGREIRVMFSIRDPIIRKSGANNLCVKKLDPSVTAKTLHNTFMTFGRVLSSKIASDENGKS
KGYGFVQFETPEAAKAALDMDGKKIGASEVVVVPYMRRSEREAELEKTFTNVFAKNISAKVSDDDVKAA
FEKFGEIETIFVSTHAQHETKFALVTFAKHESAVESIEKLNGNTEAPLADGEAALYVCRAMKKSERSRM
KRKAPSLYQSQGRNLYVKHLPDSITKEELENLFTPFGKITSCALMKDSTSGVFRGFAFVCFDEKESAVA
AMREMNGKSLPDSKNPLYVSQAEQKDMRLRLLQQRRAAFKNQQRMAPPMGMFGQQWGRQYPMMAPMYGA
MPVPPPFLGAPMPPMGRRAMPPMPPPQRPLNMHNMHNMHNMHNMPNRYTQPRPQPQPMNHQPASGSGLD
AAQLAAMGNEERNNLLGETLYNRIVTMNPQQAAKITGMLLEMGTTEILEVLEDENALRAKVSEAISVLQ
HHTTN

>Pdav2
MAFSGPNPSIWVGGLDPELTETNLYEYFIRIGPVASVRVCVDATTQKSLGYGYVNFQDPADAEKALDQA
GSKLGSSY LRVAKVQRDPAKRRAGADNIVVKKLPASIDTFALKEMFSKFGRLTAIGLACDEKGESRGY
ARVSFEREESAADAVKEMNGMEVDGQAIVVERFQPQHRDELLKKYTNLYVKNLNPAITSDELREFFNKY
GETTSAKVHDVVSSKSDVGFGYVAFDKHEDAAKAVEELNGKECEISKEGLTLDVSRFRSREERQRDRER
ORRERAQQFSKYPNLYVKGFDDSVTSDRLKELFERFGETVSVTVMFDRDSGLSRCFGFVSMRDQNAASK
ATIQELNGSTFLSPRPLFVTYALRKDARRANLEERSKQHMRMRNQGAGPMNMPPMGFMGQQMFPGMNMPF
MNPRMPMMPMGGAMGPGPMRPMGPMGGPNPMNQMRAGRPMAQRPPVQPMIPPQHQPPTQSQONLSSVLAN
LNPDQQKNVLGERLYTHIVRSHPSLAAKITGMLLEMDNGEILNMLDNPALLDSKIAEAQDVLNRHMNVD
SL

>Pserl
MATAQVETPAQPEQPIQIASVYVGDLDONITEPQLVDLFKSFGTILNVRVCRDIITQRSLGYGYVNFNS
HEDAKKAIETLNFKRVGDKCIRLMWQORDPALRYSGSGNIFVKNLGEGVDSKALNDIFQKFGAILSCKV
MVDEQGKSRSYGFVHFKDENAAKTAIEQMNGSTEHANAEKHALYVANFIRRNARLAALVANFTNVYIKQ
VLPTVDKEIIESFFSKFGGITSATTCKDKSGRVFAFCNFEKHDEAVKAIEALHDNHVEGITAPGEKLYV
QRAQPRSERLIALRQKYMQFNSLGNNLYVRNFDPNFTSDNLHELFKEYGEVKSCRVMTDSTGVSRGFGF
VSFATPDQANAALREMNGRMLNGKPLIVNIAQRRDQRYTMLRMQFQORLQVMMRQIQHRGPPFEGNPAR
PARNGRGGRSWQQPQPPQPPOOIQQQIQQOOMOQAMPHAQARPGAGVPMPPPHPPTPSATGFSNPTPRLS
PGQAPDTPPLOQPITPAELSAMSPEEKRAALGDRLFMKVYEVSPEFAPKITGMFLEMKPMDAYELLVDQK
RFTDHVTEALCVLKAHNCA

>Pser?2
MTFSGPNPSIWVGGLDLSLNEQKLYDYFVRIGPVASVRVCVDSATQKSLGYGYVNFQDPADAEKALDLV
GSKLGNRYLRIAKIQRDPAKRRSGASNIVVKKLPATIDTYALKEMFSKFGRLTSIVLACDEKGVSRGYA
RISFEREESAVEAVKEMNGTEVDGQPILVERYQPQHHEELIKQFANLYVKNLNPSVTDDQLREFFSKYG
NVTSAKVRDLGEIKTDVGFGYVAFGEHDDAVKAVEALNGKECEISQKGTALDVSRFRSRGERMRDLERQ
RHERAKQYMNYPNLYVKGFDETVTSERLKELFESYGETISVRVMMDSETGLSHCFGFVSMKDHAAAAQ
ATQMLNGSTFLSSRPLFVTYALRKDVRRONLEERSKQQFRIRQNHMGGGGAGGMGGPPSIGFMGGGPKI
FGNMSMPFMNPRMPMMPMAAAAGGFGMGRPMGGGPAPMNQMRVARPMGAQKPPMHAMVPQHYAQQAPPS
QOSLSAMLPNLTPDQORNVLGERLYSYIVRSHPTLAAKVTGMLLEMDMTEIVNMLENPTLLDNKISEALD
VLNHHMGV

>Pser3
MSFVPSQRTSLYVGDIPLDLPYPEDTLSSLFNSVAPVISLRVCRDITTQKSLGYAYINFSNTADAEKAL
NVLNYTDIIPGRQIRIMFSMRDPMIRKSALNNVCITNLSPSINAKALHKLFSEFGSILSCKVALDKDGN
SKGYGFVQFETPEGAKSALQMSGRRIGDMEVNVVPYMRKSERDAQREKTFTNVYANNILKTATEEDVKK
VFEKFGKVTSLFLSGEPKHNTKFALANFESHDDAVKAIEGLNNSTECEISDPEQPLMVCRALKKSERAR
VKPKFPAIYONQGRNLYVKHLADDITQEELENLFAPYGQIESC

>Egra_a

MATQQPQQOPNASLYVGDLPAEITEAMLFDLFKAVGPVLSIRVCRDAVTRRSLSYAYVNFQNPVDAERAL
ETLNYHQIKGSPIRIMWSHRDPSLRKTGSGNIFIKNLHKSIDNQTLYDTFSQFGNILSCKVATDPNGES
RGYGFVHFESEESAKAAIEKVNGMLLKSMQVFVGPFVRRALRIQEHAGSYTNVYIKQVKTGITEEEISG
FFGKIGPIESHVLKHDRKDRPFAFVDFKNHDDAVKAVTEFHDKEIEGITEEGQKIYIGRAQKKGERLEE



ORKRVSQLRARKMHEYSGSNLYVKNLDDNVDDAGLKAAFEKFGEITSAKVMMDDVNPGLSKGFGFVCFK
DAESANKAISEMNGHLLGVKPLYVNVAQRKEVRRATLEVQYAARMTRMPGPSVPSAGGQPGMGYPPMYP
PTPGYSAFPPSGSYFYPPGPAAPQRAAMTQAPKWAQQQQOGIPGMPFPGOMSLOOAQMPMRPPPQOOOAGL
ARRVMPGQGRAPAPPOMGRGPLAGKGLPRGIPPQARPLAPPSALPPPGLRGPGVDDTLSAAALLDMAPD
QOOKNALGERLFARISTSQPEYAAKITGMLLEMDVTECLNLLESPEVLDSKIAEALAVLQAHDSPDQD

>Egra_b
MSLTQNASLYVGDLPSDITEAVLFDLFKAVGPVLSIRVCRDIVTRRSLGYAYVNFQNPADAERALETLN
YHVIKGQPIRIMWSHRDPSLRKLGIGNVFIKNLHPSIDNQTLYDTFSQFGNILSCKVAVGSNGESRGYG
FVHFESEESSRAATIERVNGMLLKSLQVYVGPFVKRSIRTHQNAQTYTNVYIKNLKKGITEEQFSEFFGK
FGEIKSKALRQDREGRPFGFADFGAHEQAAKAVEECHGKFIEEVTQEEQTLYVQRFQKKSERLDEMQKR
ARLQRARKMHEYSGSNLYVKNLGEVINDESLKEAFAKFGKITSAKVMMTDGTPSLSKGFGFVCFEDSEA
ANKAISEMNGYMLGEKPLYVNVAQRKEVRQATLEVQYASRMSRLAGQVPAQQQAGMGYPPMYGPPPGAF
YPPAGPSMYMYAGQPGRPGMIPGAAPKWGAQPMQGIPGMMAQOMLPGQPPMMGRLOOQGIPPGKGRPTPG
KGLPVPGRGPPLGLGKGVVKGQPLPGPQPSLAFTRQARNKDGGAGVAGVVDQPLTSSELAGMAPEQQKN
ALGERLFARISETQPEYAAKITGMLLEMDVTETLNLLESPDVLTEKINEALTVLKAHEGSLTE

>Egra_c
MATTRVPPPVAGQTALYVGDLNHDVTEAMLFEEFKQAGPIVSIRVCRDSATRRSLGYAYVNFQSSTDAE
TCLETLNYTSFKGRPCRIMWSQRNPTLRKSNKGNIFIKSLHPQIDHRKALYDTFSAFGPVLSCKVVLKPN
GESAGYGFVHFDSDEAARLAVEKVNGMSLNGKIVFVGFFERRANRLELHKQKFTNIYIKHLKSEVTKEK
LDEVFSKFGAIRSSLVATKDDGSSKGFAFVNYEEHDSAVKAIDELHDSSSEQNFDLSLPSKTLYVTRHQ
RLSERQHLREQWAKERQQRLAKYVNLYVKNLDDNIDDAKLKEFFEPFGTIISAKVMRDEQSGASRGFGF
VSFRDSEAANKATAEMNNKLGISSKPLYVGPAQKKEERRLOQLEMOQFAQRTKAGLFTGPALSSAPLTATA
QAFNPTGYLPTASPALPLGQAHASFLOOMOGORPSGPRWSTEQALGRMPQAMGPPRGRVPMMGPAASAY
AAQARFQOMQSRPPPKSTPYPAQPLFGGRPFTTAPHMVPPQOARAPVPAMRSTEDPTLTNEYLAGLPVDQ
QRNLLGERLFSYIDRDYPDLAAKITGMLLEMEPREILGLLGQPELLGSKVSEALEVLKRHPEEMQAAKN
LE

>Tbrul
MTIAAQGVPSGPSATKPLQVASLYVGDLDPAINEPQLVDIFKPYGTILNVRVCRDIITQRSLGYGYVNY
DDVNSASKAMEELNFKRVGEKCIRIMWQORDPALRYSGSGNIFVKNLKEEVDSRELSLIFKKFGEILSC
KVMDDESGKSRGYGFVHFKDDDAAKAATIEKMNGDKEHADADKAALYVANFIRRNARLAALVANFTNVYI
KQLLPTVDKDVIEKFFSKFGGITSAAICKDKNGRAFAFCNFEKHDDAVKAIEASHDQEVEGVTQPGEKL
YVORAQPRSERLIALRQKYMQCQOSLGNNLYVRNFDAEFTEKDLNELFKEYGVIRSCRVMTDANGISRGF
GFVSFENADQANAALREMNGRMLNGKPLVVNIAQRRDQRLTMLKLOQLQOQRLOMMMHHMHPPPFGMPGHP
LORRNARSGGRGNRPHPRQQOPOQPQPEPQPPLATTVPPAAAHSVMFTAPSMGFSAVPRTPQASPAIAPD
TPPLPPISAEDLQOMSVDEQRAALGDRLYIKVHELAPDHAPKITGMFLEMNPKEALALLSNPKLMHEKV
TEALCVLKVHASSA

>Tbru2
MAAFAAASPSIWVGGLDPNLNEQKLYDHFVRVGPVASVRVCVDSVTQKSLGYGYVNFQNPADAEKALDQ
AGVKLGTKHIRIAKIQRDPSKRRSGVTNIIVKKLPPTVDTYALKEMFSKYGRLTAIGLATDEKGESRGY
ARISYEKEESAVDAVRELNGVSIDDCAITVERYQPHHREEQLKQYTNLYVKNLDPSVDDEKLKEVFSPF
GEVTSAKVRDLAGRPTVGFGYVAYATHEAAAKAVEELDDKESPLAKEGMKLSVCRFRSREERKRERERL
RRERQQQHSKYPNLYVKNFDDTVTSERLKALFDPFGETVSVSVMMDKATKVSRCFGFVSFKEQSSAAQA
IQELHGSTALGPRPLFVSYALRKDARRQTLEDMRNKQPRMRQPPMGGLMGGMMGPQLSFMNPPAMFNGM
HFMNTRMPMMPSTMGMGGPMRPMGPTPMNQVRARPGPQRPPMQSMMAPQQQSHPQIPQPPVAQGQONLST
VLASMTPDQOKNVLGERLYNYIVRNNPSFAAKVTGMLLEMDNSEILNLLDNHSLLDTKVQEALDVLNRH
IGM

>Lmaj2
MAFTGPNPSIWVGGLDPDLQEQKLYDYFVRIGPVTSVRVCVDSATQKSLGYGYVNFQDPADAEKALDQA
GSKLGSRYLRIAKIQRDPSKRRSGVNNILVKKLPKSVDTYALKEMFSKFGRLTAIGLACDEKGESRGYA
RISFEREESAVDAVREMDGMEMDGQAIVVERYQAQHRDELLKQFTNLYVKNLDPAVTDEKLRAFFAKYG
EVSSAKVRDLGAAQSEAGLGYVAFQKHENAARAVEELNGKECEIAKAGSPLDVSRFRSREERQRDRERQ
RRERAQOHSKYPNLYVKGFDDTVTSERLEELFQRYGETVSVTVMMDKETGVSRCFGFVSMKDONAASQA
IQELNGSTFLSPRPLFVTYALRKDARRONLEERSKQFRVRONPMGGPGMGAMPPIGFMGPOMFNNVNMP
FMNPRVPIMPMNGMNGIGGMNGMGGMNGVGGVGGMGGMGGMGGMGGMGGMGGMGGMGSMGGMGGMARPM
APNAMSQOMRSRPMPQKPPMQOSLMPQOHOQOAPPQGONLAAVLANLNPEQOKNVLGERLYSYIVRSHPSVA
AKITGMLLEMDNAEILNMLDSPTMLDSKIAEAQDVLNRHMSV



>Lmaj3
MVAPAQRTSVYVGDLPIDLPRPEEAINNLFSTVAPVVSVKVCRDMATQRSLGYGYVNFQTTADAEKVID
ALNYTGIAPGRQIRVMFSIRDPLORKSGMNNVFVKKLDTAINAKELQAAFSKCGRVLSCKVALDSAGNS
KGYGFVQFETADGTKAALEMNGSKLGDSEVVVAPFVRRVDREAMAAKSFRNIYIKNITASATEADVKAI
VEEFGKVDSLFLSEHARFPTKFALVAFEEHQAAVQATAALNESEESGLTEKAVKLVVCRALSKSERDRE
KKKAASLYONHGRNLYIKHLPDDITDDRLREIFEPFGKITSCAIMKEPNGTLKGFAFVCFEDKQHASAA
LRSLNGHPLEHSAKPLYVSHAEQKDMRIRLLOORRAAMRHOQSRMAPLMNTFPQOWPRHPFPHMVPPMMP
PPPPPNMGMPQFMSGPMIRRPVMEPHLMOGEPMRPPNRYTQAREQYPPOORODGVDMNYLSTLSPEQQOK
NYLGELLYSRILPLESSNAAKITGMLLEMSREEIFEILADHFALLSKIQEANAVLQQHTGN

>Lmajl
MAAAVQEAAAPVAHQPOMDKPIEIASIYVGDLDATINEPQLVELFKPFGTILNVRVCRDIITQRSLGYG
YVNFDNHDSAEKAIESMNFKRVGDKCVRLMWOQORDPALRYSGNGNVFVKNLEKDVDSKSLHDIFTKFGS
ILSCKVMQODEEGKSRGYGFVHFKDETSAKDAIVKMNGAADHASEDKKALYVANFIRRNARLAALVANFT
NVYIKQVLPTVNKDVIEKFFAKFGGITSAAACKDKSGRVFAFCNFEKHDDAVKAVEAMHDHHIDGITAP
GEKLYVQRAQPRSERLIALRQKYMOHOALGNNLYVRNFDPEFTGADLLELFKEYGEVKSCRVMVSESGV
SRGFGFVSFSNADEANAALREMNGRMLNGKPLIVNIAQRRDQRYTIVRLOFQORLOMMMROMHQPMPFV
GSQGRPMRGRGGROOLGGRAQGHPMPMPSPQOPOGAAQPOGFATPSAVGFVOATPKHSPGDVPETPPLP
PITPOQELESMSPQEQRAALGDRLFLKVYEIPPDVAPKITGMFLEMKPKEAYELLNDQKRLEERVTEALC
VLKAHQTA

>Lbra3

MAAPVQRTSVFVGDLPVDLPRPEEAINNLFSSIAPVVSVKVCRDIATQRSLGYGYVNFQTTADAEKVID
ALNFTGIAPGRYIRVMFAIRDPLORKSGANNIFVKKLDAAVSAKALQAAFSRCGRVLSCKVALDSEGHS
KGYGFVQFETADGAKAALDMNGAKVGDSEVEVAPFVRRVDREAMAAKSFRNIYIKNIKATATEVDMRTT
LEKFGKVTSLFLAEHAPFLTKFALAVFEEHEAAVKAIAELNESEESGLTEEAVKLVVCRALSKSERDRE
RKKTASLYQNHGRNLYVKHLPDDITDDKLREIFAPFGKITSCAIMRESNGSLRGFAFVCFEDKQHATAA
MRELNGRSLESSKKPLYVSQAEQKDMRIRLLOORRAAMRHQTRMAPPMNTFPQOQWPRQPFPHMVQPMML
PPPPPNMGMPQFMSGPMMRRPVMDAHPRQGEPMRPPNRYTYPREQYQPQPQPQPQPQPRODGIDVNYLN
TLSPEQOKNYLGELLYSRIMPVESFNAAKITGMLLEMSREEIFEVLRDHFALLAKIQEANAVLQQHSGN

>Lbra2
MAFSGPNPSIWVGGLDPDLQEQRLYDYFVRIGPVTSVRVCVDSATQKSLGYGYVNFQDPADAEKALDQA
GTKLGSRYLRIAKIQRDPSKRRSGVNNILVKKLPKTVDTYALKELFSKFGRLTAIGLACDEKGESRGYA
RISFEREESAVEAVKEMDGMEMDGQAIVVERYQAQHRDELLKQFTNLYVKNLDPAVTDEKLRAFFARYG
AVSSAKVRDLGGVQSEVGLGYVAFEKHEDAARAVEELNGKECEIAKAESTLDVSRFRSREERQRDRERQ
RRERAQQHSKYPNLYVKGFDDTVTSERLEELFQRYGETVSVTVMMDKETGMSRCFGFVSMKDQNAASQA
IQELNGSTFLCPRPLFVTYALRKDARRONLEERSKQFRVRQNPMGGPGMGGMPPVGFMGPQMFNSVNMP
FMSPRVPIMPMNGMNGIGGMNGMGGMNGMNGMGGMGGMGGMGTMGGMGGMGRPMAPNAMSQMRSRPMPQ
KPPMQSLMPQOHQOPPPQGONLAAVLANLNPEQQKNVLGERLYSYIVRSHPSVAAKITGMLLEMDNSET
LSMLDSPVMLDSKIAEAQDVLNRHMSV

>Lbral
MTTTVQETAAPVAQQPQVSKPMQIASIYVGDLDAAINEPQLVELFKPFGTILNVRVCRDIITQRSLGYG
YVNFDNHHSAERAIESMNFRRVGDKCVRLMWQORDPSLRYSGNGNVFVKNLEKDVDSKSLHDIFTKFGS
ILSCKVMEDEEGKSRGYGFVHFKDEISAKDAIVKMNGAADHASEDKKALYVANFIRRNARLAALVANFT
NVYIKQVLPTVNKEVIENFFAKFGGITSAAACKDKSGRVFAFCNFEKHDDAVKAVEAMHDHHIDGITAP
GEKLYVQRAQPRSERLIALRQKYMQHQSLGNNLYVRNFDPEFTGADLLELFKEYGDVKSCRVMMSESGA
SRGFGFVSFSNADEANAALREMNGRMLNGKPLIVNIAQRRDQRYTMLRLOFQQRLOMMMROMHQPMPFV
GGQGRPMRGRGGRQQQOGGRAQGHPMPMPSPQOSQGFATPSAVGFVQATPKHSPGQVPETPPLPPITPQE
LESMSPQEQRAALGDRLFLKVYEIAPELAPKITGMFLEMNPKEAYELLNDQKRLEERVTEALCVLKAHQ
™V

>Linf3
MVVPVQRTSVYVGDLPIDLPRPEEAINNLFSTVAPVVSVKVCRDMATQRSLGYGYVNFQTTADAEKVID
ALNYTGIAPGLQIRVMFSIRDPLOQRKSGMNNVFVKKLDTAINAKELQAAFTKCGRVLSCKVALDSAGNS
KGYGFVQFETAEGAKAALDMNGSKLGDSEVVVAPFVRRVDREVMAAKSFRNIYIKNIAAAATEADVKAA
AEKFGKVNSLFLSEHAPFPTKFALVAFEEHEAAVQAIAALNESEESGLTEKAAKLVVCRALSKSERDRE
KKKAASLYQNHGRNLYVKHLPDDITDDKLREIFEPFGKITSCAIMKEPNGTFKGFAFVCFEDRQHASAA
LRSLNGQPLEHSKKPLYVSHAEQKDMRIRLLOQQRRAAMRHQSRMVPPMNTFPQOQWPRHPFPHMVPPMMP
PPPPPNMGMPQFMSGPMIRRPAMEPHLMQGEPMRPPNRYTQPREQYPPQORODGVDMNYLSTLSPEQQK
NYLGELLYSRILPLESSNAAKITGMLLEMSREEIFEILADHFALLSKIQEANAVLQQ

HTGN



>Linf2
MAFTGPNPSIWVGGLDPDLQEQKLYDYFVRIGPVTSVRVCVDSATQKSLGYGYVNFQDPADAEKALDQA
GSKLGSRYLRIAKIQRDPSKRRSGVNNILVKKLPKSVDTYALKEMFSKFGRLTAIGLACDEKGESRGYA
RISFEREESAVDAVREMDGMEMDGQAIVVERYQAQHRDELLKQFTNLYVKNLDPAVTDEKLRAFFAKYG
EVSSAKVRDLGAVQSEAGLGYVAFQKHEDAARAVEELNGKECEISKAGSPLDVSRFRSREERQRDRERQ
RRERAQQHSKYPNLYVKGFDDTVTSERLEELFQRYGETVSVTVMMDKETGVSRCFGFVSMKDQNAASQA
IQELNGSTFLSPRPLFVTYALRKDARRONLEERSKQFRVRONPMGGPGMGAMPPIGFMGPQMFNNVNMP
FMNPRVPIMPMNGMNGIGGMNGMGGMNGVGGVGGMGGMGGMGGMGGMGGMGGMGGMARPMAPNAMSQMR
SRPMPQKPPMQSLMPQQHQQOAPPQGONLAAVLANLNPEQOQKNVLGERLYSYIVRSHPSVAAKITGMLLE
MDNSEILNMLDSPTMLDSKIAEAQDVLNRHMSV

>Linfl
MAAAVQEAAAPVAHQPQMDKPMQIASIYVGDLDAAINEPQLVELFKPFGTILNVRVCRDIITQRSLGYG
YVNFDNHDSAEKAIESMNFKRVGDKCVRLMWQQORDPALRYSGNGNVFVKNLEKDVDSKSLHDIFTKFGS
ILSCKVMQDEEGKSRGYGFVHFKDETSAKDAIVKMNGAADHASEDKKALYVANFIRRNARLAALVANFT
NVYIKQVLPTVNKEVIEKFFAKFGGITSAAACKDKSGRVFAFCNFEKHDDAVKAVEAMHDHHIDGITAP
GEKLYVQRAQPRSERLIALRQKYMQHQSLGNNLYVRNFDPEFTGADLLELFKEYGEVKSCRVMVSESGA
SRGFGFVSFSNADEANAALREMNGRMLNGKPLIVNIAQRRDQRYTMLRLOFQQRLOMMMROMHQPMPFV
GGQGRPMRGRGGRQQLGGRAQGHPMPMPSPQOPQAPAQPQGFATPSAVGFVQATPKHSPGDVPETPPLP
PITPQELESMSPQEQRAALGDRLFLKVYEIAPELAPKITGMFLEMKPKEAYELLNDQKRLEERVTEALC
VLKAHQTA

>Tconl

MTVVPQGAPPAAPAAKQLQVASLYVGDLDPAISEPQLVEIFRPYGTILNVRVCRDIITQRSLGYGYVNY
DNANSATKAMEEMNFKRVGEKCIRIMWQORDPALRYSGNGNVFVKNLKGEVDSRELSLIFKKFGEILSC
KVMDDESGNSRGYGFVHFKDDNAAKSAIESMNGVTEYADEKKTALYVANFIRRNARLAALVANFTNVYI
KQILPTVDKAIIEKFFSKFGGITSAAICKDKNGRAFAFCNFEKHDDAVKAIEEFHDHEVEGVTQPGEKL
YVORAQPRSERLIALRQKYMQCQOSLGNNLYVRNFDPEFTEKDLNELFKEYGVIRSCRVMTDANGVSRGF
GFVSFENADQANAALREMSGRMLNGKPLVVNIAQRRDQRFTMLRLOLQOQRLOMMMRQIHPPPFGMPRQOM
PORRRGRQHPRGHDQMPSLPVMPPVIPRNDMFNTPSMGVSAAPRTPQASPATAPDTPPLPPITAEDLQN
MTMEEQRAALGDRLYIKVYELAPDHAPKITGMFLEMNPKEAHTLLTNQRLLOQDKVTEALCVLKVHASNS

>Tcon2
MSVFPTASPSIWVGGLDPNLNEQKLYDHFVRVGPVASVRVCVDTVTQKSLGYGYVNFQNPADAEKALDQ
AGVKLGTKHIRIAKIQRDPSKRRSGVTNIVVKKLPSTVDTYALKEMFSKFGRLTAIGLATDEKGESRGY
ARISYEKEESAVEAVRELNGVSIDDCSITVERYQPHHREEQLKQYTNLYVKNLDPSVDDEKLKEVFAKF
GEVTSAKVRDLGNNSSVGFAYVAYATHEAAAKAVEELDEKSSTLAKEGMKLSVCRFRSREERQRERERV
RRERQQQHGKYPNLYVKNFDDTVTSEKLKELFERFGETVSVSVMMDKATQVSRCFGFVSFKEQSAASQA
IQELHGSTALGPRPLFVTYALRKDARRQTLEDIRNKQPRMRQPPMGGLMSGMMAPQLGFMNPPTMFNGL
PFMNPRMPMMPSAMGMGGPMRPMAPAPMNQVRARPAPQRPPMOQAMMAPQQQOPQLHPQQPQPPVPQGHNL
STMLASLPPEQQKNVLGERLYNYIVRNNPSVAAKVTGMLLEMDNSEILNLLDSPSMLDTKVQEALDVLN
NHLRA

>Tcrul
MLAVNKPMAATQEEITPTVPVTTKALQVASLYVGDLDPVVTEPHLVELFKPFGTILNVRVCRDIITQRS
LGYGYVNFNSHDSAAKAMEALNFKRVGDKCMRIMWQQORDPTLRYSGNGNIFVKNLKNEVDSRELSVIFK
KFGDILSCKVMEDEEGKSRGYGFVHFKNDNAAKEAIENMNGEKDHADEEKKMGLYVANFIRRNARLATL
VANFTNVYIKQVLPTVDKEVIEKFFSKFGGITSSATCKDKNGRVFAFCNFEKHEDAVKAIEASHEQFVD
GVVPPGEKLYVQRAQPRSERLIALRQKYMQCQTLGNNLYVRNFDPEFTEENLHELFKEYGVIRSCRVMT
DANGNSRGFGFVSFENADQANAALREMNGRMLNGKPLIVNIAQRRDQRFMMLRLQFQQORLOAMMRRMHS
MPFVSHGHLPQRRNARGTQRGGGGGGGVGGGGAGRIQAPPPMPPPVQODMFATPSMAFAPPRTPQPSPG
VAPDTPPLPPITAEDLRSMSVDEQRAALGDRLYIKVFEIAPDHAPKITGMFLEMDLKEAFTLLTNQRLL
QEKVIEALCVLKAHESTA

>Tcru?2

MSNFPAASPSIWVGGLDPNLNEQKLYDHFVRLGPVASVRVCVDSVTQKSLGYGYVNFQNPADAEKALDQ
AGVKLGSKHIRIAKIQRDPSKRRSGVTNIVVKKLPPSVDTYALKEMFSKYGRLTAIGLATNENGESRGY
ARISYEKEESAIQAVQEVNGMVIDDCAITVERYQPHHREEQLKQFTNLYVKNLDPSVNDEKLKEVFSAF
GEVTSAKVRDLGANQTVGFAYVAYATHEAAAKAVEELDEKESPLAKEGMKLSVCRFRSRDERQRERERL
RRERQQQHSKYPNLYVKNFDDTVTSERLKELFERCGETVSVSVMMDRATRVSRCFGFVSFKEQSAASRA
IQELHGSTALGPRPLFVTYALRKDARRQTLEDMRNKQPRMRQPPMGSLMGGMMGPQLGFMGPQAMFNGV



PFVNPRMSMMPTPMGMGGQLRPMGPTPMNQVRARPMPQRPPMOQPIMAPPPQPQSLASQGONLSTVLANL
TPEQQKNVLGERLYNHIVAINPAAAAKVTGMLLEMDNGEILNLLDTPGLLDAKVQEALEVLNRHMNV

>Tval
MDPNWKEVFVGDLPGSVDENFIKEIFKDYGSFPSGTVTVKKHKSLDKSFAFVTFESHELAKRAISEVNY
TKLDGVPIRILWSDPGTKRAIKNNVGALFIRGLDENIEVSQLHDAFSNFGEIVSCKIPLTNGKSRGYGF
ITFYKEDDAKRAKTDLADASINGKPIQIEFYQKPTRKNPEETFTNVFIKPLPADIFKTDDDLANFFKEF
GDFVVTGKANPAIKRKEDGSSCEFGFCNFKHHEDAVKAVDALNGKQHESGKVTFSCCRAQTKAERQAFL
AKQSAEFRRRLNEETRGRNLYVKNFDQSVTDEQFKEYFEQFGEVEKCSIRREAQEPHESKGFGFVLFKT
KESAQNALENAVITPLNGKTPYIGLFKMKEEREREKASNQRKQQPKGAMIPNTIGGPVIPTQQIMMQSM
MMPQVPVSAPATSKDLLKNELTERNISGSKLKAILSSISEEQAKSLCSDQEKLNHWVEEKTKM

>Tva2
MATLTTQIFVGDLPKDIDESFLKQFFAESGEIIPNSGIVLKKHKTLDSSFAFVTFATHEQAAKAMKNLN
YTKLDGRPIRILWCDTETKAIIKSGRGSLFINGLDESIEVSQLHDAFSNFGEIISCKIPLTDGKSRGYG
YIQFRNPENAEKAKLELADASINGKPIKIDNYNRKSRRNPDEDFTNVYIKPLPVDQVKTDEDLRKIFEP
FGEIQNPSLKKDENGNSKGFGFCNFKLHEDAVKAVEGLNGQEMFGVTLQVNRLMSKREKELYNIKKHTE
KVEKFAEETNGRNLYVKSFSKDVTDKEFQEYFSKFGEIELFKIERVPETKESKGFGFVLYKSKEDAQNA
IEMAMLERLHGDLPYVGFFQTKAAHERVKVKNTHPRPSAVPATAGNLMENSMTTIARQYQPVEDNSPKG
QLKQLLQEKGVLGTNLKRLLSSVSAEQAVNLVKEQSKFEIWYSHNAN

>Tva3

MDLNWKELFVGDLPGYVDGNFIKELFREYGNFPSGTITVKKHKSLDKSFAFVTFESHELARRALLEVNY
TKLDGVPIRILWSDPATKRAIKKDFCTLIIFDLDEYIEAAQLHDIFSNFGEVVSCKIPLTNGKPRGDGY
VTFYKEEDAMRVKNDLAQASINGKPIQIVLYCKPTRKNSEETFTNVFIKPLLVKYFKTNEDLAKLMKDF
GEFVNPSIKFNDDGTSSEFGFCNFMYHQDAVKAVESLNGKMHISGEFEFVCCRAQTKAERQAFLAEQSA
EFRRRLYEETRGRNLYIKNIDRSINDEEFEEYFKQFGEVEKCLISREAQEPHESKGFGFVLFKTKEGAQ
NALKNTIITPLKGKILYVNYFIMKEEREHILPMDQPKTYLNFIKTKLSERGFPNKQKKKNSLEFNLRRTS
SRTLQ



