
Tetrahymena: 
108749826_Tetr.the_Ciliophora                     TYCGSSY---------SYNYYCPS--------GYYCCST-------TECCQ---------------------NVYSSWWFITIIVVSVILIIVAIVLGVIKRRRREQQRLMQLKLQQQLLQQQQDQLRPSQQPPIQGVPVQPVGYNQYPGQPAQGQVYYQPPPPMNNYPPQPNQYQQPQQALI 

154841372_Tetr.the_Ciliophora                     GVCFTD----------TTTYTCSS--------GYDCCHQ-------SECCF---------------------NILYNWWFYLLIVLAIIIIIVIIVVCIIRRKRKRQIQAQKENQQKLLEQLNQQQIQAEYDQSIQQPIQQVINSQPIQQQLYYEPPRSLLRN 

 

Basal metazoans: 
300479182_Sube.dom_Porifera                       EYCNYFD--------YSYTWYCT----------FTCCSD------YYGCCY------------------------NYWYGWTGGSLFILACLCLCAGCGGYRYRRSYVIRHNSPAYTTVTAVNTTTARTGFYQPQAGYQTGPPPAYK 

300481107_Sube.dom_Porifera                       SYCSDFF--------TGRGWYCT----------FGCCYS------FTGCCY---------------------GAGSYWYAWTIVSLFFLVCFCACAGCGGYGYRYRRRQYVTTNPPAATVVTTASTTAYQQQTAYQPYSPPKDAPPPYNPAATEKPPAYAY 

241976231_Leuc.cha_Porifera                       NQCTTYI---------RDYYTCAS--------YQYCCGQ-------CSCCS---------------------SVYALWWFWAVTTPIFIFIVTCCTFWICRRRRMRAQYVIVEGQSHYGSTVSTAATAPPMYQQPPAYSTVATVPVK 

193864166_Osca.lob_Porifera                       DLCRNRYN-------SFYTENC-----------DCCCDSY-----PYGCCS------------------CYSFSAAYWYIWVIIVLILIGVGSAGAYYRRRVIIRRRAVVVASRPVATTSPSVTVVSSGQQQQAVPDVKPPPYSSAAAYPPPAASGYPQAGPGYDPGYPPADPAYPPPSNAPYPSDPMYGSRPVSENPDFAKAPYPPY 

110578524_Osca.car_Porifera                       DLCRG-------------GQYC-----------DCCCTY------EYGCCA-------------------CFSISEHWYIWVLVVLFLIGVGSAGAYYRRRILIRRRLVIVRRPAPCSTQPAVSVVTSTQNQQQTATAEPKLYPGDAPPPYNAATAYPPAVAGYPQPSLYPDNPGYPQAGYPPENPSFGQTPFPPEKHGPYPPPY 

295902598_Tric.adh_Placozoa                       RKCYYG----------STYHYCLN--------YQYCCG--------YGCCT---------------------FVWHVWYFWFLLGLFFTLFXRFXGLCIRRRRLATAQYAIVNETRPTITTTTTTTTGYGAVSPKYPYPTSAPPQYKV 

295904352_Tric.adh_Placozoa                       DPCQ--------------GNECPM--------MTQCCGP-------HKCCF---------------------ILAKAVYFWGCLGFLVLMFFGLMACIILRRMQRQEPQYIILQADALPGLLEKAGLPSKGDVHVCPPPYKS 

295907458_Tric.adh_Placozoa                       DPC-----------------QCLM--------QEYCCGG-------TSCCF---------------------AFYKVWYFWASIGFLILAFAAMITWLRYRRMQLERTHYIILQGEAAPGVIEKLGLSSNSNTQFCPPPYKS 

162118304_Nema.vec_Cnidaria                       YHCH--------------PDWCNY--------NEYCCGD-------DVCCD---------------------YLVGYWYYWLIGGIVIFSTIMLCYWVRYRRNHSVECTLGKPLTGRYITYGMTDYGKPKYHPQQPPGYVYPRGPTEMRYISTDAKGTIPLLREEERIQRGAARDGHPPYERKTPTAPPYGD 

82870197_Nema.vec_Cnidaria                        TYCTYTYYDAN-YSLRRSSYTCAN--------NEYCCGT-------RSCCT---------------------VVYARWCLWFVLSSFFLVIFIIWWHYRYRYAPRRRLLLTTAPASITTTVTHPYPGGPYPGPPAGWQPPPAYSAHPGGPIMMAPAQGMVHYNTRFEYSQGPPPPYAHATGMPNIANKYY 

162079661_Nema.vec_Cnidaria                       MTCD--------------EDYCA----------SYCCYDSW---NNWICCS-------------------ETDITDMWWFWVSFATGLLFLSLCCGLCCRRHLRHRRYFIITGEQPATVITSYGTENVAPIYSIVHPYHGYPEAHLPPYTPVPENKGNPPSYT 

219241711_Anem.vir_Cnidaria                       TYCSYRYYDSFSHMYRTRYYSCSS--------NQYCCGT-------SSCCT---------------------KVYARWYLWFVLSSFFLVMFIIWWYYRYRYRPRHAVIVARRAPVMTATSVTACQTTTTAGHVQPVQPYPYPAPPPPGYGYPAPGMYPGGNAPQNFQAYNKQGGPPQGYAQPPPPYQAATAGTGPAYPPQ 

163715734_Metr.sen_Cnidaria                       TRCSYSYYYY--GTRRTRYYTCSS--------NEYCCSS-------GKCCT---------------------MVYARWYLWFVLVTIFMIFFLIWWYYRYRYRPRQGVVRAAGRVPVVQTSTTATVTYPGQQVQMYPSGAAQYNPYGPQKGQPPQAFGPPQAFGPPQGYGPPQAYGPPQGYGPPQGYAPPPTYESATSQPGGPAYPPNNPNIPR 

89133655_Acro.mil_Cnidaria                        HYCR--------------DDWCNY--------NEYCCGD-------DICCD---------------------YLTGYWYIWLMMGVLFFSFVFGCCWFRYLRRHSRESIEARNSKLGYVTLPSTFITYGDEYFIHQQPPPVPFAREPPHFNEGREFESQQYASSQYYPPPYNFMERTPSPSAPPPES 

256982685_Acro.mil_Cnidaria                       KSCTYKTYSGWGRRYVTRTYSCPS--------NKYCCGN-------RDCCL---------------------YVYSRWYLWLSICFCCFLAWLLYRYCYRPRYRNVTTLNNHAAQTTQGGPAGVTHIPMNVVRVNAPQHVQPLMTTTTQSGTSIQYSAFPPPTQPPPPYSSMMKY 

282477148_Acro.pal_Cnidaria                       KVCTYKYFDSWKNKYVISTYRCLS--------NQYCCGN-------HSCCV---------------------YVYSRWYLWFIIVLVSFGAFLVWWYYRYRYRPRHCNVTPVHNNVVQMTRTGPAVITNCNMSVVNAPQPVYPMMTTTTGTSIQYSAFPQPSYPPPPYSNAMKR 

282495759_Acro.pal_Cnidaria                       KLCTYKTYSILRDKYVTHTYSCPS--------DKSCCGD-------RGCCS---------------------YVYTRWYFWLSIVLVSFCCSLVWLLYRYCCRPRHCNVTPLNINAAQTTQGGPAGGTHIPMNAVRVNAPQPVQPLMTTTTGTSIQHSAFPPPTEPPPPYSSTMKS 

282482067_Acro.pal_Cnidaria                       VYCGKNE---------GKDVFCD---------EGLCCGE-------FECCH------------------YSDKYYKMWWFWMVWGSISLLGCCCAYHRKHYFATHWRIRNFVYLTTISDASQPRNTHGDLENDPKYNLPSYADVEAMGSLDPPADGEGAPPPNVDPLANEELEDNISQDSVSLRQSNEDVTISLIAQGTED 

34828241_Hydr.vul_Cnidaria                        --CV---------------ISCIT--------VAYCCQ--------SGCCY----------------------LHNLWYFWFIFILIIVVSCSGCCYYAYRKKKSLKIWQAPMQIDFSMKKQREIRNNLSHHT 

167800752_Clyt.hem_Cnidaria                       VECHDDE--------RDILYSCKD--------HQFCCN--------GYCCD---------------------ELYAVWYIWVLFFGLILLCCVAADIIRKKKARKNRVTHSMFLERIRERIERQMLEESNVSSVNNTNGNFLDEPHMMFNSSNQSVGIGGMRRANGMITPVGRSPANLFLASAPPPYRSTLELDNPHGSRDDAPPSYDSIFANENSQ 

 

Ecdysozoans: 
55912102_Locu.mig_Arthropoda|Hexapoda             EYCGS-------------LNFCPS--------GTFCCFD-------DMCCN---------------------TTYVTLGAIAGAVVLIALIACCCCCCGSRVRPGHVVVVNSRPLLTSP 

268299600_Dend.pon_Arthropoda|Hexapoda            DYCE--------------FGTCDE-------NSEYCCGE-------NKCCK---------------------ETVQVWYYWAVVLLVLIIVSIGGCFYVKLLRNRYRSYRPLGLDAAPSGP 

268213541_Dend.pon_Arthropoda|Hexapoda            NKCND------------GHYSCYP--------PKECCK--------QGCCFLVGPSYARPPSVQTGNMFANPLFLGHWYFWLAVTATIAGILCACSLWRKHSQGGLCCRTGSSQNRSCSEPDSIGSCYAPPQYSSCNNFHAAPPPYFEVTSKPDMYPLVISYNAEPVIKNNNTSTGYIIQYFRSFIRPIGSLSATSTNDSISSSYLCNAVNEANNIVPPTYSNVASLEELVVDSPPHPSPSGSERRLPRSASSVSSAPTEYHQVSVG 

111010059_Apis.mel_Arthropoda|Hexapoda            HYCI--------------WGLCDS--------RQYCCGD-------NVCCD---------------------ETDFNMLLVTIIFGTIIIITFCCICFYCISRRIYTSFLKKYFKIIYILTQKEFKEKEWEDKVNIVMIKESKVENCVV 

111000488_Apis.mel_Arthropoda|Hexapoda            RLCNG-------------GHVCSP--------PKECCS--------FGCCY-------TVFQLHSASDMFNFLIWTYWYLWAAVLVGLAIAAAYGCWLWKRHHSFRHRSWSPEIVEDFTSSDRGSSVSWYSPPRYSRSGSFVQALPPPYNEV 

122937095_Lasi.nig_Arthropoda|Hexapoda            HYCV--------------WGLCES--------WEYCCDE-------NMCCS--------------------NKDYNIWTTV 

116357452_Homa.vit_Arthropoda|Hexapoda            IKCESFRT------FSTDYTLCSE--------DQYCCGTN-----NLNCCS---------------YASTNNNNPMEAVFGILLLLIIFVCCPLMCYRLCCRRTTSRGFVYSQAGTTTSMSVSLPPGSQQQVPYPTVVPYPQQTPYPPQYATTPTLE 

209600310_Naso.vit_Arthropoda|Hexapoda            DYCE--------------WGICKE--------EEECCGP-------NKCCP----------------------KSVNTFYIIAWILAGLLVVAISCGSLLRDRKVLCRFFKHRSEKNLLIEQPD 

160485795_Dana.ple_Arthropoda|Hexapoda            TPCGG-------------GRLCPP--------DWFCCG--------DDCCA-----PPTFNTRRIANDSLREVFVTSWYSQWQVLFLLVTLGGIALCCAWCLYRRPSCACSLSCCTRARSERDSAGSVCAPPRYSRCGSVHQAPPPYAEVTSKPDLYPLVITCGEGDGKAGGSYLMVHYFRNYVIRAPGSLSATSTAESLNSSFICNAANEANTMIPPPYSCASSCSCARGLRDLGLTDERRRDHAITPDQNYD 

160517532_Homa.ame_Arthropoda|Crustacea           HYCE--------------WDLCGS--------EQYCCGD-------NICCD---------------------YVYSLWYFWVGVVFLVLLLSACGGLFQYYYRRWRSEVSGPPYIPFPASPVYTSLPSHISSQDPLFQVTADGLKQPDL 

270125458_Erio.sin_Arthropoda|Crustacea           NYCE--------------WDLCGG--------EQYCCGD-------NLCCD---------------------YVNHHWYFWVGVVFLVLLVSAFGGLFRYYYHRWSTSKGALPPYLPAHMSPHDSRFQLTEDSEKSQM 

282198930_Tetr.urt_Arthropoda|Chelicerata         YYCD--------------HDACGS--------HQYCCGE-------NICCL---------------------YYNYYWTYYLWMTLVLMIIIISFCWATFHLYYEEDRYMINQTWITKTIGKVLEKLRPPPSTTILTSTLLRPESSNCLETI 

283545596_Ende.spi_Arthropoda|Chelicerata         KYCHYIPLDE---SEQVHVFRCSA--------FETCCG--------KMCCK--------------------MRGLSLYQAFRCSVIFVVQWWRILGT 

165979979_Caen.bre_Nematoda                       ---------------------CVL--------VLQCCGQI-----ADQCCF----------------------RLQDWVTVLLLFLAVCTILSIIINCVRCFCCA 

171978288_Caen.jap_Nematoda                       LACPLP----------VVGQACPEEN---VFWYFKCCGNI-----ADQCCF----------------------RLQDWVTVLLLFLAVCTILSIIINCVRCFCCA 

102989986_Caen.ele_Nematoda                       LACPLP----------VVGQACPEEN---VFWYFKCCGQI-----ADQCCF----------------------RLQDWVTVLLLFLAVCTILSIIINCVRCFCCA 

71188043_Caen.rem_Nematoda                        LACPLP----------VVGSACPEEN---VFWYFKCCGQI-----ADQCCF----------------------RLQDWVTVLLLFLAVCTILSIIINCVRCFCCA 

31325300_Melo.chi_Nematoda                        LWCPVP----------AVGTRCPDSS---VFHYFRCCGTL-----NNECCL----------------------KLQTWAFVLLVAIGVLIGSLILLSLIKCIFCRRK 

159496538_Rado.sim_Nematoda                       LWCPVP----------AVGTKCPSSS---PFHYHRCCGSL-----NNECCL----------------------RLQTWAFILLVGIGVAVAAIVLLSILRCVFCRRNS 

18324395_Caen.ele_Nematoda                        TYCPVP----------LVGTKCGTSS---XFHYWKCCGEL-----NKECCF----------------------NLQTWVWVTLALFGVXFIASFVISLVRCICCRK 

315703557_Asca.suu_Nematoda                       PTFGNIYFQDGSTRPHEIVWSCGY--------NEYCCG--------YECCP-----------YSDGGWGWGRGGSSSYWPVGIGSIFLTVLLIGCGFYLCRRLYKNSSTHKLLQSRF 

162404334_Ancy.can_Nematoda                       YDCFYGIAN----TQVTVVERCYK--------DIGCCQ--------YGCCH-----------------NHDWHNKYGWAVALIVIFCILVVIAVAIWLIVWLINRSKDRQQKREVMYDQTSFTSPTPVPGNEILPVEQYSFEPPYARDYRY 

102991493_Caen.ele_Nematoda                       YDCIYGVAN----SANTVIERCYR--------DIGCCA--------DGCCK-----------------NGYWHNRYGWAVALIVIFCILVIVAFVIWLVVWLFNRSKDKQQKRELYEHYEENNYSGLPTPQPTPTHYPAEQYSYDPARDRDNYRY 

282620981_Miln.tar_Tardigrada                     LICYSDQ---------YEKFRCED--------WAYCCG--------NYCCR------------------SSWPFFRLWYFWFIIILAIIVCSGAGYWYRRRRLLQHHAFVTQPVPISEGTVTYQTSGPYPFVSVYHPNVYPQQYPGYPQPQHGTTYPPGTYPPQPNMASHGAVYPPQNGAQPYTAPPPAY 

 

Lophotrochozoans: 
161288951_Capi.tel_Annelida                       IICG--------------NFLCSG-------SGAFCCGIN-----GGRCCF---------------------SVWTFWWFWMLWLVLFTCMIGCGWWCGRRYRNDHYRSAHDFLVVRPRTDTAQVYGTVTDNSRAAPNTTATIQKPPEYTDQGPPAYSSATSPPPYSST 

301574464_Alvi.pom_Annelida                       EFCVE------------YGHSCNE--------PYKCCG--------ATCCI-------PTELEHHYHNQLRWSVWNMWYFWFVVLFVLMSCFGGCSYYRRHQLLLARHQGMLGEGTRTYPDWQFSSSFPVSLFSGYNTHSGHQRAAGVAAVPIQTEPSTQIPRQIFPSPPAYSEVVSHPEVYPPHKDAELPPYPGPQTQPMYTGGPVVQLPPYSPPAGTMATDHDYHGNQNQHSISNTNITDGNHANSNTDGISQTVVT 

161124622_Hiru.med_Annelida                       EDCPG------------FGKPCPP--------NQKCCLE------GNACCT-----FIHLRPDIRKLTSEKFAIWNLWFFWFLTIFVLMICTGVCAYWRSRYRTRYVSASSLVWSALDPYSLSTNFPNFSTATTLEPRIIQHFQPINWQRHRDFLTNLRTSRISRRNPMVSSLGLVRGNGRLTLQPTLMPGIVEGAQNSVLHSSAMISNGREIPSQHLFHIHHHMPRPLQ 

84596563_Schm.med_Platyhelminthes                 KLCG--------------SSACLNDKIATSFVTPYCCGVL-----SMECCY----------------------ELTVLSKILIGGIVIGIILSIIISIACCCCSNNRRRY 

225256145_Brac.pli_Rotifera                       GKCG--------------ETICNAY------YDSYCCGFN-----QDQCCY---------------------LFYNQYY 

225249345_Brac.pli_Rotifera                       KICG--------------QNICYSN-----TLDIYCCGYK-----YSECCF---------------------INPRVYIYSGTAAVAFLFLLVCIIIGCLRARRRRRIILLRPNINQISTPRINFNPTILQIPPSYNQAVGQSYANPNYN 

283995581_Tubu.sp._Bryozoa                        TYCH--------------GTTCWD-------DSAYCCGID-----NDICCG---------------GTGDVYYWYGNWWVWFIIAFVCLISSIIGCCARRRYYNRRLAANQARIAGVTTTTVYPAQPAGPPAYAASINVSSTTTTSANPANITAASGYKY 

238686075_Mere.mer_Mollusca                       EYCKGYKDIL---GDWHDPQWCD----------NYCCGVSL---SSLHCCD---------SEIVQAPSYDRSDFCELWWKNHVWAPILTAIVSLGILICCCVCCYKCCCASKNTTVVVQSPGMGPGGPMISNTVVSAQNNVNNSYGQPGRY 

313364059_Cras.gig_Mollusca                       ECCRIRNIL----TSDTDEVWCS----------DYCCISL----GNTYCCA---------SSLLQAPEEDRLPFCTDWFHVYVWVPIVVSIGIVVLCIGCCICCCRACCGRRRETIIVQGGQPGGTTVVAQQQATMMNPVGYAPSPYSAGYDQP 

212829760_Myti.cal_Mollusca                       ECCRSYTDIT---GDLHSPQWCS----------DFCCYDPRTVGLTYYCCE---------STVLQAPDDMRDSFCVQWWAAHVYVPILIGVAFLVLITGCCCCCCCGCCRRQSSGVIVQHQGPSGPTIMVQQQQQQQMSTHADPYRAGYNPMKMSFQC 

164588033_Vene.phi_Mollusca                       YYCD--------------NDKCLE--------EEFCCGE-------NICCV-------------------SYKVWELWYFWCGILFCLFLLSMCACFWRQRQRAYWVFHSPTPYRPLNPEDKSSYNPVHGDPYNTKDRPLSPTFYSPSSTQPSWYAPHPAGNTPTQPYTDTEQLYDTGHGRKPDY 

163498585_Lott.gig_Mollusca                       YYCE--------------GDKCSD--------DEYCCGY-------NTCCS-------------------SYKVWELWYFWFGLCFFLILLSMCSCLWRYRPSKGVVIISTSGGYNYSPLHDDPISIHTSSEDTNQVHTRSGPGISHSAYSPSDSGPPAYTSTSNNFHKNKLSSPPPAYSDVFQKEYYHAN 

148318264_Lymn.sta_Mollusca                       YYCD--------------NDKCTE--------EEYCCGE-------STCCP-------------------SYKVWDLWYFWCGVLFFMFLLSLCACLWRNRFLSNGTIIISGYSYTPLQEVDSGSSRPDFTGRYPRSSNQMYTPPLGTPPPYNQVSAGNIKVAAPPPSYAQVVGMREPH 

22598199_Cras.gig_Mollusca                        YYCD--------------SGKCEA--------NEYCCGE-------NICCV-------------------SYTVWELWYFWFGLVFFMILLTSCIYMWRSGYRERIIYFGTVPPSYSPLSHKEAHLQTSRYSDDFGPLPSYDEVVHGQHQKLPPQ 

152812690_Cras.vir_Mollusca                       --CD--------------SGKCED--------NEYCCGE-------NICCV-------------------HTLSGNCGTSGLV 

262324882_Hali.asi_Mollusca                       ------------------ATFCTA-------YSAYCCTFD-----RSACCY--------------------HAVYSFWWFWFIWVVIFLLFACCSICCYRRRRYQTSYVMVPDHQPPAYGTVSVSVAPPPYPAVPPQGATAPPPYQPEQKPPAYVP 

163484735_Lott.gig_Mollusca                       IECG--------------NYICYD-------WSAYCCGAF-----ADQCCN--------------------YSVYQFWWFWLLWLGIFLTVISCSCWCYRRRRYRRMQYLAVRDAYPPSYGTVVVSAPPTYPATENQIGPTSVAQPPNYHAAQEKPPPYVP 

148316223_Lymn.sta_Mollusca                       IQCG--------------TYTCYG-------VSPYCCYQG----GYEGCCW-------------------ESMIYQMWWFWLIWVIIFFLALACGLACWRRRRAQYRYVVMADSQYPGYGTVVHSNTTTSAATQGAPAMPPSGAVAPPGYYA 

203689898_Aply.cal_Mollusca                       IQCG--------------DYVCHG-------HSPYCCTLDD---GELGCCW-------------------DTFVYQLWWFWLIWVVVFFMILGCSLACWRRRRQHVRYVVMANSEYPSYGTVVHGASTHTAYQTGPMPPPPTAPAAPPSYANKPPPYSYSG 

260930592_Cras.gig_Mollusca                       LICSRAR--------YGYYYYCDD--------DHSCCNV-------NQCCF------------------TGYYVYQLWWFWFIWIVFFALITCCIIAMRRRRRNRLQYIRVAQPAYGTTPSSYPPPPPAGAYQYPQPAPSAPVNPPQYAQPQKPPPYQ 

313290855_Cras.gig_Mollusca                       KYCYNSF--------SSNRYYCGD--------DYECCNI-------DECCY-------------------TYYVYQLWWFWFIWFIIFSLIACCIIAMRRRRNRLQYIRVAQPAYGATTAHPAPAGAYQYPHHAPSAPVSPPQYTQPQKPPPYQ 

31904597_Cras.vir_Mollusca                        TYCFGGR--------FSSDYYCDD--------DYDCCNY-------NQCCR------------------TTYYVYQLWWFWFIWVVFFAVIACCIAAIRRRRNRLQYVRISQPAYGAAVNVTTTTTNHPPLAGGYQYPPPPPSAPVNPPQYQQPQKPPPYQ 

31904360_Cras.vir_Mollusca                        TYCYSH----------FQSYYCDD--------DYYCCNI-------NECCP------------------NTYYVYQLWWFWFIWVVFFAVIACCIAAIRRRRNRLQYVRISQPAYGAAVNVTTTTTNHPPPAGAYQYPPPPPSAPVNPPQYQQPQKPPPYQ 

84430259_Eupr.sco_Mollusca                        RYCG--------------QWICHG--------AAYCCGEY-----LDQCCF-------------------YSQIYQFWWFWLIWAGVFFVLATCSYLCWRQKTEQNLLNRQQNNPAISVPQSNPSSSSSGAGMPPPPPYQNYQTYDIPGQPPVVMPVPPAYEEKPPDYTP 

238685811_Mere.mer_Mollusca                       ITCGVAS--------RYGPRQCYG-------TGAYCCGLY-----NDECCW--------------------DSVLSFWWFRFIWLLVVFLIIACSICICIRRRRQYAAQPRYVVVESNQATYGTMPPVYSYPPSRAGYQSTSGPTLPPTAPAYQEKPPDYNTVVAN 

313297716_Cras.gig_Mollusca                       EACGTLL---------SVQLYCPS--------SYHCCDTD-----LSTCCA-------------------TGYFCAGTVCISIAAIIVPIIIVIVIIVVIVVIIVKKKNAQPGTVIHPGQPQVQVANYPSPGYGQGPAPY 

163509007_Lott.gig_Mollusca                       KICTYLNRF-----GNFKTFSCIG--------TQRCCR--------NECCG------------------TMYEFYRLWYFWFASFLLLVLFGGLSYLAWRRWINQQTTCRYPSAPTHHRLILDNSSRVQDICYVPVSPPPYKCSPPAYSSQDSLSAPPPYQEKAGRNPE 

164590922_Vene.phi_Mollusca                       HWCEVYKPDS--LEPLPEKIWCD---------TGRCGGRY-----DTHCCN----------------VKSEFAIVEGVLVALGGFLLILAIIITACCCWSHYRKIRSHSITTIPVGTEIVTDIKPQANGHI 

 

Deuterostomes: 
116673313_Xeno.boc_Xenoturbellida                 DDCGS------------SYYCCFE--------NNYCCGYG-----DSYCCY----------------DDYDDYYNGGYIAGAVIAFVLAVIGLIVVILICWRRAARRQNAGLIVRPAIVTGYPQPMAGYPPTGYPSTEYPAHPTPYCPNDPACGP 

57952990_Stro.pur_Echinodermata                   ISCSYYNYG----YGYTTYYRCLS--------SQYCCGT-------SSCCY---------------RSSSSGSVYSLWYFWFCIILFFTLCSGASGAYYRKRQRTIMIRTHPAPTVQ 

139340886_Para.liv_Echinodermata                  TRCSYLNSF-----GYYSYYSCYS--------SQYCCGT-------RSCCY-----------YQGYSSTSSRGVYSLWYFWFGIIFFILICSGASGAYYREKGRERKRKEEKGM 

93296730_Pati.pec_Echinodermata                   ELCPNT-----------DNVYCNE--------DEYCCD--------NQCCQ-------------NYNDFYYGGFWNIWYFWFIIFFILMTCCGGCGFYRRRQAYLNQRNSTVIRTQPIVVPPPRSQAPGLIGVYPAQPIPQGAFQGPPSYNEAVSKPYLYPKSETVYPPPTVPVNGAVPPSQPGPAYPPDGAYPNPAYPPQQTTYYQSGMPMPQPEGXVSPTPA 

139343621_Para.liv_Echinodermata                  ELCPS-------------GIECDY--------HEHCCE--------SGCCS------------DNYNYTYGYGFYNLWYFWFAIIMIMMTCCGACSYVKKRQYYMRQQQDMLRANPGAGTNTLHQPPATYGVHPGTHPGTMAPPVGTFPGPPAYNEVTGKPDQFPKAEFGYPNYGSAAPPHYSPYESSSMPPQTAAAPLPEGTIPVHTTTADGTIPTQYPPSAAMAYPPVTTGLPSTPYPPAATPDSVPTSAPPPYSSSETSPAVLPTDHSSPMSTHVNTCQHMSTHVN 

57949140_Stro.pur_Echinodermata                   EICPS-------------GIECDY--------NEHCCE--------DGCCA----------GENNYGYAYGYGFYNLWYFWFVIIMVMMTCCGACSYVKKRQYYMRQQEGLARSAHLTGTQVHHPPTTYGVHPSNLATPVGAFPGPPAYNEVTGKPDQFPQADYGYPNYGFAAPPYSPHE 

34753691_Stro.pur_Echinodermata                   EFCQV------------EGYWCE---------TGHCCGS-------GECCT---------------------YYYELWWFWLVWFLIVFIIGFCVWQRKRFHPWRDNRCERTCSIQDMFLGRGYNFPDVTPVPPCKLPSYSEIGETVSYDTPPPPYNVEAAIPCLGEGPSTSLPVGGNHCPPPHRGRLQAITQSSSSLNSTPSPSDAPPSYSDIIGSNIPVFASMPSTQILSQPRLSTGTQFP 

139295964_Para.liv_Echinodermata                  EFCQV------------EGYWCE---------TGHCCGS-------GECCT---------------------CYYELWWFWLVWFLIVFIIGFCVWQRKRFHPWRDNRCERTCSIQDMFLGRGYNFPDVTPVPPCKLPSYSEIGETVSYDTPPPPYNVEAAVVNGSKR 

187046430_Sacc.kow_Hemichordata                   EECAG------------YEHSCSP--------PEYCCN--------YTCCR----------------AYNHYSFWSMWYFWCIVVFILMACFGSCGYYRRRHVLLQRHNGRPTTLIIAGTTVSTHDMYATSAPPVPVPAQPMGAFPAPPPYSEVTSKPNMYPKAVAMPPYACTMQVPPPYEAAIQQDATGTSLQTSNSQNTNPSTAVS 

187052668_Sacc.kow_Hemichordata                   FHCE---------------DECDD--------DEYCCGY-------NICCD-------------------NFYWYQAWYIWFSSVLAVIVLISLCSICCCRRRYQRQHIIVHERPVTVVHTYDGTQPILPTSASPVYQT 

187194370_Sacc.kow_Hemichordata                   LRCG--------------GIYCDH--------DQYCCALD-----TPRCCY----------HDDMGCCNTGSVLAVSWFWFIMFLILIGTCGCCCCYQRRSQARQGYMFLRHNNEPIFQGYGSGGSTDIPYGSRGTTEYPHGANVFVSPPAYEDVTKQSAPPDQPPPAYSVK 

187171197_Sacc.kow_Hemichordata(domain1)          DTCVAYFDSS---GNWHGSFDCNGIL----DGGDTCCGTL----IDKYCCYAS 

187171197_Sacc.kow_Hemichordata(domain2)          DTCAAYLDSS---GNWHDSFECNGLL----DGGDRCCGTL----IDKYCCY---------------NSGAADYYWRGWYTWTMYCLVFVLLLYMQ 

187083877_Sacc.kow_Hemichordata(domain1)          PSCKW--------------GLCGK--------EEYCCGD-------QQCCK 

187083877_Sacc.kow_Hemichordata(domain2)          YHCSR--------------FACLDK-------VEYCCNE-------EECCT 

187083877_Sacc.kow_Hemichordata(domain3)          HNCDD--------------IECRDD--------QYCCER-------NVCCN-------------------FSEIYHNWWFWFSILFIAAIVLGSIVGMACAGRRRTASVVDKVRSSPARRYRELEEW 

169555739_Bran.flo_Chordata|Cephalochordata       EYCTG------------YGHYCDL-------EYEYCCG--------YTCCR-------------YNSPGYAYSVWNLWYFWFVVIFVMMACCGGCGYYRRRQHLLQQSRMSPGGAIVYAGALPGEHMSSQTPQHGALQTQLPEAAAPPPYSEVTTKPDVYPLAPDSFQYGPAYPPPYPVYGASPYPPPYTPSTDATPRPADAPETNTAAAA 

169572411_Bran.flo_Chordata|Cephalochordata       DYCYWN----------GGSKTCYG-------DFAYCCGIN-----LFSCCN---------------EGYYVYSAWWFWMIWVLLFIFFTACGYAIRRRRLAARTIIIQGTPVPPPNVTTVYGATYGTQPPPPQYSAAGPPAYQAATAKQPLLH 

66280481_Bran.flo_Chordata|Cephalochordata        EFCKKQD---------KEGYWCE---------TGHCCGD-------GGCCT---------------------YYYELWWFWLIWILIIVLCCCCIYQRYKVRRRQERQRRQREINLLIAQQASLLHAPPLNLDAILKLPSYQEAITQQVDTSPPPRYTPTLHRADRPQLPVSQIRPAQVTVTIEGGNTQTVTTNLHTGGPLPLSPVSGSPDAR 

66285540_Bran.flo_Chordata|Cephalochordata        EYCPRNG---------DRETYCS----------GFCCGER-----ETQCCS--------------------SFISSYWYFWFCLIGFFLMMLIGVMYACCRQSKSRQTVSTTNTSGGSPPYSPRTYPDGVGYSSHTGAVTLPPPYPFGPAPPVKPPPYSASDPPPPYSSVGDIHSVSNSGVVNNSYVHQQ 

67790958_Molg.tec_Chordata|Tunicata               EKCQYGN--------STDTYVCK---------SGHCCEN-------DTCCR---------------------RYFEYWWFWSIWAIVLVLTCCCIYHHRRSRQTANSGQNSRHEGTYAGVCNYPGPPVDNEMLGYCKLPKYQEVIRIPPSGSPPPPYTERRILRSIAILSPGGGAGLEIMQQSDLTSSVMNLFSSALNLNFRSSTTISISPTAD 

51841081_Cion.sav_Chordata|Tunicata               ENCNGSD---------GQNYVCE---------VGHCCDG-------DSCCT---------------------YYYELWWFWLIWGMIILMSCCCAYHHRQKRRLMRNHRRRSHGNGGENYAGVCNYPGPPLDNDVLGYAKLPLYDDVIRIPPSGSPPPPYS 

184061189_Cion.int_Chordata|Tunicata              ETCNGSD---------GESYVCN---------VGHCCED-------DNCCT---------------------YYYELWWFWLIWGLIILMSCCCAYHHRQKRRLLRSQRRRTNENGGENYAGVCNYPGPPLDNNVLGYAKLPLYDDVIRIPPSGSPPPPYSSRRMINTIACIQTNENGETAMTIVPCNITRSMLSLSSLSQYIPDRLMQVSHHRQVPTIARNNRDSDSF 

117760331_Halo.ror_Chordata|Tunicata              KGCFTM----------GNPGNCT---------VGHCCEG-------DGCCT---------------------YYYELWWFWLIWALIILMSCCCAYHHRKKRQSLRAQRANRGNGQEPYAGACNYPGPPVDKGVIGYSKLPKYEDIIRIPPSASPPPPYSERRAMNSLACLERDSEGVTSMTLLSYSELTSSVLSLVSQLGISLLPKDSSDR 

314008648_Oiko.dio_Chordata|Tunicata              IFCRKHD---------GGQTSCGS--------NQYCCPN------GDGCCL---------------------NYVDLWWFWCIWVLIIGFSCFCAYQHHRDLAVQSQSTATARGTIYVATHAYPGPPVDGDKDQLGYCKLPKYDPQLNVHSESPPPAYRSINQVNSWTSIITDSWNSFWTSTRANLNKEKPTTSSRNESDSRENPGPSGGGTLQEDESEDEASTYPDTVRYTVR 

67816313_Molg.tec_Chordata|Tunicata               EYCND------------GKFYCNE--------PNHCCGY-------GLCCR---------------------PFYMQWYFYLCIIVFVKSILLCCYCHRRRRLVTQTNYRVMTNPAVQQSIPVVPVNSHVHVPPNMNTQNMAPPPYNEPITSKDDVQLISA 

269234088_Halo.ror_Chordata|Tunicata              QKCSD------------GAHYCE---------TGWCCGY-------AECCY---------------------SVYSLWYFWLIVAVVFFIKVACITLCIRRRRKRANLRYLSMPPQTITINTQQQLPYPPPNTNMQTAANMLPPPSYATQQNQQPPPPGYSSVRGHPQDSTVQKDTKLLIA 

24604919_Cion.int_Chordata|Tunicata               DFCRTDI---------GHTIICADYV----ATTGYCCNYVD--GYYQDCCY-------------------TTAVWGLWYFWFSIVSFLFIVGGVVALCKYCVFKNSSSRNSSIADTETAAVPVVYSAPQNAPPVQANISDFPPSYEQLQQQGVDSQTQQFNSYGSNNPPFPTETMN 

184102615_Cion.int_Chordata|Tunicata              EVCATDP---------DHALICPDYY----SSIGFCCNYQN--GYYQNCCT-------------------YTAVWGLWYFWFCLVSFFFIVGGVVALCKYCATKNNSSRNSSIADTETAAVPVVFSAQQAPPVQAKVSDFPPSYDQLQHQGLDAQAQQFNSYGSSQPPYPPAETINPEK 

47774457_Cion.int_Chordata|Tunicata               VICDTGY---------GPIRYCYG-------LTAYCCGPH-----SDQCCW--------------------QKIYKLWWFWVVAFVVLSGLFACCGYYCTNNRNPGYDSDESGFNLFRRFRRSSSVPYNRHDEHDEWKPYQQRVSLPPYTPSPNMETASSSVDPNPPQNLPYLEPPPPYSVSVTRPQPAARETDTLLPSAPAEAAASSRIVASQ 

51760129_Cion.sav_Chordata|Tunicata               VICDSGF---------GPIRYCYG-------LTAYCCGEH-----HDKCCW--------------------EKIYKLWWFWVVAFVVISGIFACCGYYCTNNRHDYEPEDSSFSWFRRFRRTSSTPYMRHAEAXDEWKP 

184081293_Cion.int_Chordata|Tunicata              SFCG--------------NNICNDIY----GEVSYCCGFL-----NDQCCY----------------KNETSEWYSMWYIWVGIVSFLILLSLCFRCWRQQQQIQLQNTVLRNEVIVTQTDNYHQPLVNPAAEIDAPPSYDQVQRSPANQYPCYNTVTQSQVTIDPLPPRYQQ 

51691721_Cion.sav_Chordata|Tunicata               EICG--------------GSYCTYG------EDAYCCGLF-----DQDCCY-------------------NFEWYSMWYVWVGIVVFVLLLSFAIKYCRQRQQLRLQHEVLREESSILVSHQYRQPPIQPARGSRCPS 

24762072_Cion.int_Chordata|Tunicata               KYCSD-------------LLDCPG--------SELCCSN-------NLCCD-----------------FETSISSTVTTISIGVIVAIVVGILLCIGGCIAACVCCCKRNQPTYHNPPVVTTTTVHTQQPVVGVTNPTGYAHVPQNAYPPQQPPYPPQPYPSQSAYPPQPQPHPQPYPSQSPYPPQLQPYPTQQGYQTQPPPYEPPPPATNPEYKGQDGTLYNSESHPPATAPSPYGL 

184062059_Cion.int_Chordata|Tunicata              VTCTYSLK------GKHLQTKCEEH------AGAYCCGER-----NAQCCY------------------KEFQPYSKWWFAAAMVFIAAPIVLGGFCDSDGFCFPCCCFGFGGGHGHSPFGGGSSSSSSSSGDSDSGDSGGSGGSSGGSF 

51742193_Cion.sav_Chordata|Tunicata               ATCKYLHK------GKTLTTKCQDR------PDAYCCGVR-----NAQCCY------------------KNFEPLDKWWIGGAMIFIAIPIMLGGLCHSDFLCFPCCCFGFGGGHGPFGGSSSSSSSGDSDSGDSGSGGSGGSD 

 

 



Figure S7. WBP1/VOPP1 proteins deduced from ESTs. The sequences are denoted by NCBI gene 
identification (gi) numbers followed by species abbreviations and their phylums. More detailed 
taxonomy information is shown for arthropods. Conserved cysteines are shaded in yellow. 
Predicted transmembrane segments are underlined. The four consecutive positions with mainly 
aromatic residues are shaded in red. Cysteines and positively charged residues (arginines and 
lysines) near the C-terminal ends of predicted transmembrane segments are shown as red and 
blue letters, respectively. PY motifs (PPxY or LPxY) in the C-terminal regions after the predicted 
transmembrane segments are colored in cyan. Two sequences with tandem cysteine-rich domains 
are marked by green and blue gi numbers respectively. Species abbreviations are as follows: 
Acro.mil, Acropora millepora; Acro.pal, Acropora palmata; Alvi.pom, Alvinella pompejana; 
Ancy.can, Ancylostoma caninum; Anem.vir, Anemonia viridis; Apis.mel, Apis mellifera; Aply.cal, 
Aplysia californica; Asca.suu, Ascaris suum; Brac.pli, Brachionus plicatilis; Bran.flo, Branchiostoma 
floridae; Caen.bre, Caenorhabditis brenneri; Caen.ele, Caenorhabditis elegans; Caen.jap, 
Caenorhabditis japonica; Caen.rem, Caenorhabditis remanei; Capi.tel, Capitella teleta; Cion.int, 
Ciona intestinalis; Cion.sav, Ciona savignyi; Clyt.hem, Clytia hemisphaerica; Cras.gig, Crassostrea 
gigas; Cras.vir, Crassostrea virginica; Dana.ple, Danaus plexippus; Dend.pon, Dendroctonus 
ponderosae; Ende.spi, Endeis spinosa; Erio.sin, Eriocheir sinensis; Eupr.sco, Euprymna scolopes; 
Hali.asi, Haliotis asinina; Halo.ror, Halocynthia roretzi; Hiru.med, Hirudo medicinalis; Homa.vit, 
Homalodisca vitripennis; Homa.ame, Homarus americanus; Hydr.vul, Hydra vulgaris; Lasi.nig, 
Lasius niger; Leuc.cha, Leucetta chagosensis; Locu.mig, Locusta migratoria; Lott.gig, Lottia 
gigantea; Lymn.sta, Lymnaea stagnalis; Melo.chi, Meloidogyne chitwoodi; Mere.mer, Meretrix 
meretrix; Metr.sen, Metridium senile; Miln.tar, Milnesium tardigradum; Molg.tec, Molgula 
tectiformis; Myti.cal, Mytilus californianus; Naso.vit, Nasonia vitripennis; Nema.vec, Nematostella 
vectensis; Oiko.dio, Oikopleura dioica; Osca.car, Oscarella carmela; Osca.lob, Oscarella lobularis; 
Para.liv, Paracentrotus lividus; Pati.pec, Patiria pectinifera; Rado.sim, Radopholus similis; Rudi.phi, 
Ruditapes philippinarum; Sacc.kow, Saccoglossus kowalevskii; Schm.med, Schmidtea mediterranea; 
Stro.pur, Strongylocentrotus purpuratus; Sube.dom, Suberites domuncula; Tetr.the, Tetrahymena 
thermophila; Tetr.urt, Tetranychus urticae; Tric.adh, Trichoplax adhaerens; Tubu.sp., Tubulipora 
sp.; Xeno.boc, Xenoturbella bocki.   
 


