
 

Porifera: 

282462981_Amph.que_Porifera                            SDCS-----------------------------------VTCPSSND-------------ASYKTYCCSDSSSM-NNNNNYCCNPYLLLYIGLGIAVPLIILIIATVIVLYCCWWRHNRKKRRRLMQLYLASRLIGRDDDTPPPYRDNELPEYTEEDPYSSLKEQGVGVASEDNEGVADGDQVNLIEQDTVSPTAI 

300475707_Sube.dom_Porifera                            ETCEK--------------------------------FSLNCGRS----------------FSQKYCCFELNG--PYPIHTCCNPYIGLAAGLCVGIPLVAALIIIVIITYCWCTRYHNRKMDQPMIAYRRQQQEEDEEDGQSDEETNPAAPPAYTPVAKSETNNPEAGLPLYTESDPFAPKVDEENQPSSTSESVQPVQQVTETSQTGNESQLDDVPLLSDGETA 

 

Ecdysozoans: 

111029160_Apis.mel_Arthropoda  Hexapoda Hymenoptera    MECSFGNKN------------------------IISKVIDSCPGILD-------------SSDKSYCCYDFE----KNEMYCCDAVEFASKSSWILLTVICAVAVVFSVIIFCISCLCCTCCPWYRKRHQGTGYGRTPNI 

299913019_Bomb.ter_Arthropoda  Hexapoda Hymenoptera    MECSLRNSN------------------------FITRAINSCPGLLD-------------PTEKSYCCYDIT----SEKIYCCDAMEFSLQSSWVVLVVILTICVLFTIIVFCISCLCCSCCPWYRRRHRGTVYGIQLPNMVHVIQSPTSIPQATPLYINTAYPTNSAGISQPPIYSEAIYEKQAPYNPNYMSPTQQ 

124243121_Sole.inv_Arthropoda  Hexapoda Hymenoptera    LDCNYGSNKN-----------------------FFENLLTTCPRLTD-------------PQENSYCCYDFA----HDRAYCCNFEEFTMKTGVGIIIPVVIAVAIVVGLVVCCISCLCCSCCPWYRRRQGTVYGKVQTPIVQVIQPQSNLPPSYTNQPAQNYAPYPTGSTGMPQPPPYTNEAYAKQAPYNPAYPPPQ 

166369495_Nila.lug_Arthropoda  Hexapoda Hemiptera      MDCTLGNSKN-----------------------AVDKFIHTCPRPII------------DGRDEEFCCYSYE-----GDVKCCDLPEFVVASTFLLLPYIIAFLVISFIISCVCCLCCPFCCCYKKRSGRVII 

282667215_Pere.mai_Arthropoda  Hexapoda Hemiptera      MDCTLGNSNN-----------------------PLDKFVHTCPRPII------------DSQDEYFCCYSHE-----RDVKCYYLPEFIVASTFLFLPHIIAFLVISFIISCVCCLCCPFCCCYKKRSGRVII 

124572594_Grap.atr_Arthropoda  Hexapoda Hemiptera      MDCSLGTSNN-----------------------IIDEFISHCPRPLI------------DSSDESYCCWKQQQIGDKYNVHCCNFMDFIINTVSLALPIVIICLVVSFIVSCICCFCCPCCCFYK 

289100387_Aphi.gos_Arthropoda  Hexapoda Hemiptera      NDCTLPWLVDNNP----------------FISKVESFSVNRCPTPII------------GDPAKEYCCYTTD-----GKVECCNFQEFMLFGLICLIPILIVLLILSSILSCICCLLCPCCAIYKRRQAGSCV 

289091906_Aphi.gos_Arthropoda  Hexapoda Hemiptera      ENCTVKKTTNG---------------------TFIRERLMTCPSSES-------------AKDAKFCCYDKY-----DSVDCCNGADHLRHIILKYLPDLLTLLIVIVGLILTCCIICICIPCYCIMSRRRPAYKDSNDNANMVAAVSLPNESQEQNIPKKEVTHHLPPGAYPVYPQFMG 

82563905_Acyr.pis_Arthropoda   Hexapoda Hemiptera      DDCTLPWLVDNNP----------------FISKVESFSINRCPTPII------------GDPTKEYCCYNTD-----GKVECCNFQEFMLFGSICLIPILIVLLILSSILSCICCLLCPCCAIYKRRQSGRVLVQPLSTNCVIIEGMPSIIYSDGSYYASASTGSTPLIPNEYPKQYQ 

82562985_Acyr.pis_Arthropoda   Hexapoda Hemiptera      TDCSPPWMAQSNP----------------FFAKILSKSVYRCPSIFG-------------DSNKVYCCYNTD-----GDVVCCNFQEYFVFRLFCLLPIILMVLIILSFVCCMCCYLCPFCMIYKRR 

300045644_Acyr.pis_Arthropoda  Hexapoda Hemiptera      ENCTVKKTYNG---------------------TITRERLMTCPSSES-------------DKDAKFCCYDKF-----DSVDCCNGADHLRHLILKFMPDLLIVLLIIVGLILACCVVCICIPCYCIMSRRRPIYKDSNDNANMVAAVSLPNESEEQNIPKKEVTHHLPPGAYPVYPQFMGMQPLKSTEVNC 

134257347_Myzu.per_Arthropoda  Hexapoda Hemiptera      TDCTPPWMAQSNP----------------FYSKILLKTLYRCPSTFG-------------DQNKIYCCYDSD-----GDVECCNFQEYFAFRFFCLIPIILIVLIILSVVGTMCCFLCPFCTIYKR 

134260604_Myzu.per_Arthropoda  Hexapoda Hemiptera      ENCTVKKTYNG---------------------TIIRERLMTCPSSES-------------DKDAKFCCYDKF-----DSVDCCNGADHLRHLILKFMPDLLIVLMIIVGLILICCVICICIPCYCIMS 

206728145_Diap.cit_Arthropoda  Hexapoda Hemiptera      MDCKPWSNKN-----------------------IIDQVIYTCPKPFV------------NTDAQAYCCYDKD-----GNSYCCELPEFLASTTAYLIVFLLIVLLVTSLISCVCCLCCPCCCLYKRRQSGGVIYRN 

55874667_Locu.mig_Arthropoda   Hexapoda Orthoptera     FSCD-----------------------------------IMCPGMLD-------------DSDKHKCCLNDY-----GLPKCCTDIEYHMQILRDGVNGALRDWQGNLASGDWNGNKPQQHNRDWEISTFDADSKFPTILIVIAMAALFGFVVTCYVLCLCCPCCLLYKRRKRGAVYRRVITPILTVPQAHQSSAVVVP 

151341302_Gryl.bim_Arthropoda  Hexapoda Orthoptera     LQCETKSI---------------------------FGTVLNCADD----------------SDSPFCCERDS-----GIVYCCDLDDYVKLNSWKFVVYIGIGIVIVIXIGCVACCCCCPXXXLYKXXXXGTXYGXVXQPXTXLTXXTXXPCXX 

268512176_Baet.sp._Arthropoda  Hexapoda Ephemeroptera  RRCNSQSPTVLQKI--------------VNEMVDKSVSPMVCPPYGITIG-------SVLAVGDNFCCYDIT----SLNFYCCDRNSITENTILNILGIVLVIAVLSAILSTIIYCLRRILCPCCC 

226269198_Lern.bra_Arthropoda  Crustacea               THCRD---------------------------------FADCPGPTD-------------PFTYAFCCE----------HTCCDNGSTELSKLPIIIAGVIFGIFVLSVIGCVLCCACCSCRALNRVMHKGRVRNQRQPQAAAMLPAQPNGLFQDQMQAPVQPAPGSLPYPSHSDTGIYPSQGGSGVYPSQGGSGV 

168982123_Daph.pul_Arthropoda  Crustacea               KMCKRKSIF-------------------------GVKSYFTCPEPGQ-------------TPDMVFCCGDDDD---LGGQFCCRGLTIDNIGSIIATIAGVLGFLIILFVICCCVCPCCLLYKRRTGGTVYRSIAVPTS 

48107802_Homa.ame_Arthropoda   Crustacea               VTCSRENVW-------------------------GQTTYMTCPQPGD-------------SPEQKYCCGPK------EGRSCCDSIFGDFDDDDIQRIVSKLPVIIGVIVALILGMVLLCIVCCCCCPFCLLYKHRNQGTVHQPKPDAVVMQPLQDKPXTYQQQPEYPPQPGYPPQPGYPPQPGYPPQPGYPPQPGYPPQPGYPQTQAYPPQPLPS 

170278266_Petr.cin_Arthropoda  Crustacea               STCSKETFF-------------------------GETTYFNCPGYND-------------DPEDRFCCGFG------DDKKCCSFPFGIDEDVLDDIGEKLPVILTVVFCIIIALIVLCVVCCCCCPFCFLYKRRSRQGVVHNPTPDASAMQPLQNQPQGYVAQPVYPPQPGYAPQPGYPPQPGYPAQPGYAPQPGYPPQAGYPPQAGYPPQPYPPPGYPTDQPPSYSE 

270129866_Erio.sin_Arthropoda  Crustacea               TRCTRENFF-------------------------GQTEYFYCPEDG--------------DASKQYCCGYG------DNKYCCSTISQIDEELLDDFIDNLPTILGVIAAIILGFIVVCVVCCCLCPFCLIYKKRNRGTVHNPNPDVSVMQPLQNQP 

58833836_Carc.mae_Arthropoda   Crustacea               YRCEVETIW-------------------------GSTRYLNCPESGD-------------DPDAVFCCGSD------DNKYCCASLIGEEALEDLIDNLPTIIGVIFAIILTMIVLCIVCCCCCPFCLIYKRRNQGTIHNPNPEVAVMQPLQTQPPQAYPPQGYPPQQQPPYPMQPQPMHPSQAGYPPQPYPPTGYPSDQPPMYTEKQPPPYNPTY 

226261279_Cali.cle_Arthropoda  Crustacea               SVCNS---------------------------------SLDRPGQFD-------------NRDEIFCCV----------NECCSQPNLTEEEMYAAQAIGFLIIGLVLFGVCCFCGTCCYCIFRKKKRRGTVLQPPANQGNDTSTGGGYAQAPTYPPNYPPGGAYPPATAYPPAPSYNVGPTYPPAYPPETKDGAPLYPPATTGGAAPYTPAMASGAPTYPPATTTYPPATTTYPPGVPSYPPQAGYPPGSTSAAPYHPTNPRQPTPSTRLSLL 

125744257_Cala.fin_Arthropoda  Crustacea               EYCSGYIDLL-----------------------GAWNTGFYCPSSE--------------QTVNVFCCGSD------SHKYCCTKKDQMIQDEMEGLTLVIGVLVGASHAPLISHHI 

164304097_Arte.fra_Arthropoda  Crustacea               ELCRRKQKFL----------------------GLKTYETYSCPRDFD-------------DEKKIYCCGDDD-----DPPRCCSTPYGDVDPELVEIVGKNVDKILGIIAGIVVFVLVGCVLCCCLCPCCILYRRRQRGTTHSTSYSAHPSNPTSHNAAQYVQVQPPSAQPNKPEFSQYPTNAPPYQAAAPYPMSGQHHGS 

156445986_Ixod.sca_Arthropoda  Chelicerata             EYCYGYTDKF-----------------------GKWNNGFPCPPQS--------------SGEPVYCCGTA------TEPYCCRKKDDDPPMPVHDQTLLLGVALGTLLVVVLLALGACLVCRRRLLRKNRHQAINGGPLYRMQCGSSSANTYSFSGHESGATTPGLPQGTPGDHGALPGHFSELEPPPPPPRNLSSFNGLLTPCPAGGLHYNGPMPHMEPPPPYQVESPHSTLLLGTIPTGTSEFNQPSFATLHVSEQRSSAPGTFSASTKAAPAATNGGAGPTYWCTKF 

283543207_Limu.pol_Arthropoda  Chelicerata             RICGTG------------------------------LNSLICPKHE--------------FAEARYCCGEL------GSEYCCNADEYFEYTTSDSNTGLIVGLLISSVIVVVVGILLCCFCCGCCLLAKRRQQGRVLYGPQSTTFVSNTTSAVTYGPQPGSQPPTLAAFLLTTTI 

283543451_Limu.pol_Arthropoda  Chelicerata             FTCTKKDIF-------------------------GNTKYFNCPQPED-------------TFDEIYCCGTE------NFRYCCNSQDLSVNVNSIGLVVGILVSVIIFIIITVVISCFCCSCCILAKRRRQQGMILSSSPNVFGTTTMVAQTASTSYPPYQPHYPPSSGYPVYPPANTGYPPSNMDKPPPYPITGQQPAYNQGY 

68764494_Acan.gom_Arthropoda   Chelicerata             TTCAFSWAYN-----------------------VGATMAIECPMPFQ-------------DNDTGFCCSNID-----TLPYCCDMNEYIITNTAILSGIIAGVIVLLLIEAIVCCCCSCCLLAKRM 

68762947_Acan.gom_Arthropoda   Chelicerata             TTCAFSCSYN-----------------------VGATVSIECPMPFQ-------------DKDKVFCCSNSD-----TLPYCCDMNEFIRTNTAILAGIIVGVIVLLLIVVIVCCCCCSCCLLAKRRQQRGTVLYAPRI 

50297702_Hyps.duj_Tardigrada                           TFCMLPG----------------------------ASAACSCPHQSLGALGN---AFSQLGSSGDYCCYSNQG--SIRVGRCCDFTDYLENTTGLDIGGLVGIIIGCLVVLALIIIFICCCCGWCCFASCACALC 

37210961_Hyps.duj_Tardigrada                           MECGI---------------------------------AGTCPNIVS-------------DSSKTFCCKTET----VTIPYCCDAGDYAKFAFREAKEAVAAGVGNAVAAVAAAESTKVATATTVGVILLARLM 

50297647_Hyps.duj_Tardigrada                           MECGI---------------------------------AGTCPNIVS-------------DSSKTFCCKTDT----VAIPYCCNAADYSKFAWKQAVAAVASAESTKVATASTIGVILLARLL 

171273012_Asca.suu_Nematoda                            YWCPGGN-----------------------------GFPAYCPRTTD-------------PDEYIYCCTYGYD---WSMPTCCRYPLHTGLIYALCIGAFIASAVLTFLTCWFCPVCPLATRSERKNSRKVRQLQNKWDIDQDVCNPTYFR 

219243007_Tric.pse_Nematoda                            WWCPSGY-----------------------------GYLSFCPQPTD-------------WDNYNWCCTWPYM--GTWKPSCCPFAIPTGAVVAVIIAGVVLTAVLIALSCWCCYCCPLYKQLYEY 

60292262_Angi.can_Nematoda                             FWCPSGY-----------------------------GYLAYCPQPTD-------------WDNYSWCCTWPYM--GSWKPSCCPFAIPTGAMVAIIIASIVLLAVLIALSCWCCYCCPLYKQLYEYEDD 

21393225_Prat.pen_Nematoda                             FWCPSGY-----------------------------GYLAYCPQPTD-------------WDNYSWCCTWPYL--GSWKPSCCPFAIPTGAVVALIIAAIILVAVLIALSCWCCFCCPLYKQLYDYEEEKN 

171944405_Caen.bre_Nematoda                            FWCPSGY-----------------------------GYLAFCPQPTD-------------WNNYNWCCTFPYM--GSWKPSCCQFAIPTGAVVAIILAAIVLLLVLIAMSCWCCWCCPLYKQLYYFEDE 

297765323_Caen.ele_Nematoda                            FWCPSGY-----------------------------GYLAFCPQPTD-------------WDNYNWCCTFPYM--GSWKPSCCQFAIPTGAVVAIILAAIVLLLVLIAMSCWCCWCCPLYKQLYDFEDE 

88677638_Caen.rem_Nematoda                             FWCPSGY-----------------------------GYLAFCPQPTD-------------WDNYNWCCTFPYM--GSWKPSCCQFAIPTGAVVAIILAAIVLLLVLIAMSCWCCWCCPLYKQLYDFEDE 

75977807_Caen.rem_Nematoda                             LHCPSIE-----------------------------NAVSTCPKDS--------------NWVYYTCCGGA-------NMYCCEHIQTWLLSALAVIAIFLSLLLIGCCVRCCCSYKRKTQQSYSFDDK 

108968089_Burs.xyl_Nematoda                            PICV----------------------------------GKICDSSS--------------AFHYYTCCGTI-------ANECCFRLQSWVIITLIVCGILFVASLVIGLVKCICCCDR 

54467129_Xiph.ind_Nematoda                             TRCTHRFVNDN---------------------GHSETEHYWCPEFSD-------------SSDQTQCCDKP-------TERCCLAPKGTKFYELPQQTAIIIAIAVVVSAIALSGIMITCCCWEKCPLYMACRAEAKPDYIAKPEDVPGLSLMPDDNADDAKIYEPGKASR 

54553439_Xiph.ind_Nematoda                             DRCPD---------------------------------NRDCP---------------------EACCPTSN----SNSYSCCPRGVLADQGSVYVTELGSIWKNYWGLFLGLFILGLIISIIVSILCCLYCNGCLGNRRGGRDIYAGAFPLRTLIYSPHLPTPPAHRQHPPAYYDDFSDSSIRSGRNSARPFDHHDTMAKSYDTKPNTVWKKTYESGW 

6587675_Brug.mal_Nematoda                              VTCPSESSGSGVIGSSS--------SSSGLNKPAAITKRKVCPDFKN-------------NEDEKYCCPSHII---PGSYYCCSQEHLYKIEAEQAAEIRRQFIKNGFLSE 

 

Lophotrochozoans: 

62745970_Duge.ryu_Platyhelminthes                      EWCKYP------------------------------YSNIYCS---------------------NYCCSY--------SGSCCDNCYSSINP---HTDCYTDVGSIVGGIIGFIAFVVIVSLIVACCCGCICSARTGIQRRGRVVAQPAAVTVISQDQTYYPPAQCTYPQGQTVYPPPPIGNSDYQRAAYPVYPTNQGYVNPPPYGGYYPEQK 

84601851_Schm.med_Platyhelminthes                      EFCSGI-------------------------------LSPYCP---------------------SYCCRYNT----GGIESCCTTCSFSIRN---HPECDVGSIVGGIIGFIAFVIIISLIVACCCGCICSSRTGIQRRGWVVSPATTTVTVIDSNQTAYSPAQYNYPQTGTSDYQRAAYPPNDNYAYPVKNNSSNPPIYTAGYPNQQPY 

116372457_Schm.med_Platyhelminthes                     EFCTG---------------------------------LKLCD---------------------DYCCGSRT-----GYQYCCSICTASINYNPNSNDCFVINIGAIIGGILSFIAFIVIVSLLVACCCGCICSTRTGIQRRGRVINPPASTVTVISQNQTAYPPGQYTYPQGQPVYPQGQPAYYQGQPPYPQGQPAYLQGQPAYPPTNQNYQNPPPYVPGYAPEKQ 

84614792_Schm.med_Platyhelminthes                      EYCNS---------------------------------MFYCS---------------------DYCCSST------FPYRCCSSCSLSVI-----SSCYYSTNTSVGAIIGGIISTIIFIIVVSLLISICCGCICSTRTGIQRRGRILQTGQTTVTVVSSNQQGQVVYPQGQVIYPQGQIIYPQGQVIYPQGQTSYPQGQVPYPTAQPGTSVPPPYTGNYNTEKPPAYNPAYVADK 

109709320_Schm.med_Platyhelminthes                     SICYNEFPLYD--------------------RNISATPWFVCPWDD---------------PSYRYCCGDE------MQERCCSNYERPGHLAGLIVGLLVFVAFIISAIICCYCCCCRNKRDKSHVTLVYTAPNPNEAVENKPVQSVLITPGQDQHDPLIQSDNCPPYPQINQPYPMYPPCPTGDNYNSPPQPQPNIPYPPPNPYGQGAPPYPP 

300478762_Schm.med_Platyhelminthes                     SICYNEFPLYD--------------------RNVSISPWFVCPWKD---------------PRYRYCCGDE------IEERCCRYFDRPGHLAGLIIGVIILCALIYIAIKYCHVMIKHCRRSCSKVVYKHDSPKNAKLDNNPIIYTENVSNLPYPTYNDLSMEYQPEFPPQYPVDPQNPGSDYVEQPMPTYVSDESNQHFPLLSPENPPPSYSEIKNYE 

84594062_Schm.med_Platyhelminthes                      SICYNESPLYG--------------------RNISKSPWFVCPWDD---------------PRFRYCCGNE------IEERCCRYFDRPGHLTGLLIGGLVMVFIFVLVCQCFC 

113463619_Schm.med_Platyhelminthes                     SICVNRNSLRKG-------------------LNGSLTSVFVCPWRG---------------RNYRFCCGGP------TDGRCCRYFDRPSVLSALIIGIILIVLIIFACAFRYYKKHRSKMQSAVSIQHVQSEIVSEKVLDINGLPIIVVPDTKSYEMSNFSRSQHSNVMATNIPPPDYTELAGYKNGVTNQIDMKAVPYNPDNQNCP 

129286072_Taen.sol_Platyhelminthes                     KNCG----------------------------------STTCEDRSG-------------FFWSVECCGSS-------STNCCYNRRWWPLITTICLAVAVIAIFCCVCYCCPCCSCLVNYGKTCCSYFTCCCDDKKSSGERKPLKK 

171330576_Moni.exp_Platyhelminthes                     TICEGKRYEVDS------------------MGIQKEYHYTVCPI------------------HLQYCCRSEL----YEGERCCDGRSYSYTYSQSRGQIIGSLFGSLLMFIGIGLLVYFCCIRRRHKSTDVPTL 

23187592_Echi.gra_Platyhelminthes                      TICEGRRVEVDP------------------HGVPREYMYTVCPS------------------HLRYCCRSEL----YDGERCCAGRSYYSYSQPQGRIIGSLFGTLLMILGIGLLAYFFCLRRRRKQSSSMHDMPAPPPPPPNFVTVGGYGPALDPRVPTYPVPVSKSDPYLDPPPPYPASVPSGIQPPPY 

315685759_Neob.mel_Platyhelminthes                     QVCEGNFHMN----------------------NASASRYYTCPQDFIG-----------QESYRTECCYEG------GLGYCCEPYRRAGRQSVTLGSVFGSLIFLAMIGGCIYCCCCRNKKESGHVIADNDPDSDDDDKQNATNVDYPPQQPPYGGYPPQGAPGAYPPPQVAIHHKLLACIHPHRLLGPIPHQQ 

154306336_Conv.pul_Platyhelminthes                     FVCKD---------------------------------NEDCKDE-----------------DEGYCCND---------RQCCGFGDYFNDGLMDVTRSFGGPIIAFILLALVVILLLSCCISLICCCFCNRRG 

75970327_Schi.man_Platyhelminthes                      EVCEGQRTEFINS-----------------TGMTRTYSYFLCPDNPN-------------QPFEKYCCWDST----TGMGACCSYDVKMGVVVGTLLGTMLLIITFGSTIYCXFSL 

56046572_Schi.jap_Platyhelminthes                      EVCEGIPSELINS-----------------TGITQTYSHFLCPDNPN-------------QLFEKYCCWDPT----TGMGACCSYDVKMYSTSGRGAVVGSLLGIMLLIITLGSIAYCCFRCK 

28341426_Schi.jap_Platyhelminthes                      IWCVNESKQKWLRVGKPRTSNDNNNNITNTKLILLNSGKFYCPQPNQ-------------TEDMKYCCGPL------GKQTCCRITDTPGLRWGIPLGVIVSIIVFLTVSYTIQVFRACDRCYHECPIFTPTPSDAEFQWDTRWYTVSHEGNRYGV 

117878548_Macr.lig_Platyhelminthes                     AVCEVTRSD-------------------------GSLHYVVCKQSS--------------SYGDSFCCGRR------PAQYCCSFEEFYKSKNRKKSDNSQSCFDRKNWACRHRFSLLPAVLLLALPYRPSVHWAAEMASTERRLAPIRRTPPGDSQKKRLLPGGASEKLLSGPIARSPAGGASPSPPRPNSNFPGVRFSKYGLFPWGKCPFRAGRRGTLKIHPPCGEKKSGVALQIP 

117884857_Macr.lig_Platyhelminthes                     TLCVNLLDPITADLNNSV-------VEPWLYRNETVLGIFACPLDD--------------RGDKKYCCGPE------TAEYCCTFWDNPGRVAWVVVIIVTAAVCAAIGAVHFIRKLK 

164585417_Vene.dec_Mollusca                            STCHRDDY--------------------------GGRTYFYCP--------------------NSGCCGRY------NNQYCCTKTGTIVGAVIGGLAFIIIVGSIITCCCCACCPVYQYRSQGTVITTRQSGPNYQTIPDTNPYPSNTTSYPSDNTGPYTAKPAGAYTAPPPYQV 

164588542_Vene.dec_Mollusca                            TYCTQYSSNS----------------------IYETTKTLYCS---------------------SGCCGDS------YNRYCCNSNVGVIVGIVFGVLGLIAVVVTVFVIVCCCCRKSRGQPGQVYQPAGVVTAGQVYGVQTTTVTGYGQPGYTNA 

164587593_Vene.phi_Mollusca                            EWCTEYTDDL-----------------------FDSTGTIYCE---------------------DGCCGNS------YDQYCCLNGRTGMIVGIVIGSLALVAAIVSILVAVFCCCRKSRGRAGQVCQPTTGAHTTVQMQGMAGYGQVGYNGGIQYPVMTSNVAPGTVQQWQQPPAYDQLQQKQ 

164587897_Vene.phi_Mollusca                            EYCSL---------------------------------FTYCED-------------------GYYCCEN--------DTKCCSENILTIGAIIGIVIGCIVFISCVVTVICCLTKQSHRKGQVIQPVQPAGVAVITTGQQGPPGYSQPGYGQPMYGQQPMYGQPQMYGHQPFAQQQFGAQPPPSGDKAGISDPAFPPPPPNY 

160871494_Drei.ros_Mollusca                            ETCSFYNRA-------------------------GYYVTLYCP--------------------YNGCCGVY------NDRYCCNTSPTAVIVGGVLGLLFLIGIVTCIVSCCFCACCPVYQNRVRSRGVYITTAGSNTVPTNYNTMGGATQTSKPPAGAYMAQPPAYQS 

238685980_Mere.mer_Mollusca                            EYCSSYSY--------------------------GYTSYMYCS---------------------SSCCGDS------YNRYCCGSNIGVIVGIVFGVLSLIAIIVTVLVAVFCCCRKSRGQPGQVCQPAGVTTTVPVYGLQTTTVATGYGQAGYTNTAFPQQMPSSNIPANTGQKWQEPPPTYTAAVPS 

212829760_Myti.cal_Mollusca                            ECCRSYTDIT-----------------------GDLHSPQWCS---------------------DFCCYDPRT--VGLTYYCCESTVLQAPDDMRDSFCVQWWAAHVYVPILIGVAFLVLITGCCCCCCCGCCRRQSSGVIVQHQGPSGPTIMVQQQQQQQMSTHADPYRAGYNPMKMSFQC 

145888174_Myti.cal_Mollusca                            EVCYNDVYEGN--------------------TTQRYFGRFVCPGYGD-------------PDDYAYCCGDI------GIQYCCKFFDTSSPQGAGRTAGVVIGVLIAVGIVGVLAYCCFKKRKSFQGKTLSNESAKPLQPMPDYSSPPPPTTMPYGVQPTASGAPPPHPPSYGDAMNNPYPAEPYSDPMYKPPMPSDDVNTGGNLPYGMNTEPAQGYGPDSIIDRCIKEMVAYFAXKEEALYTREL 

223020020_Myti.gal_Mollusca                            SQCYYYSF--------------------------GYYGSDYCY---------------------QGCCSSF------SSDPCCHYYIYSDFTLSVGAIVGIVIGVIVAIATIVTI 

164596119_Myti.edu_Mollusca                            --KGS---------------------------------DYSCLSG-------------------YHHCSG--------TIWCCKDGYVCTGTATCLSIGVIVGIAIGCLVGFGVFVAVICVCCCRGGRRANTNGTVLQPQGASVGQQGYPQTAYPQANHNPPPK 

223028943_Myti.gal_Mollusca                            --DG-----------------------------------QSCYYG-------------------YYHCTG--------YDWCCLDGYVCTGSTTCLSIGAIIGACIGAIAGLVFFIVLIYLCCRSKKGTVGTVVNHPGAHTTVVGQQQYGQQAYGQPPAYGQPQYGQSSGFAQPASDPVYPPTKQ 

223026151_Myti.gal_Mollusca                            --CYS---------------------------------DSQCPSG-------------------YHCCSG--------TQWCCASGYVCTGTAACLGIGVIVGIVIGCLVIMAVIAILVYKFVIARRS 

51876417_Cras.vir_Mollusca                             GVCYS---------------------------------DSQCIDS------------------GYHCCTG--------TSYCCPWGYVCSGSRSCLSIGTIVGPIVGGVVLLISCIIGCVCCRRRRNQQPPPTVTYGHTNVTVAQGQQSYEQQAYGQPPAYGQQAYGQPTAYXQPTAYGQPTAYGQKASEQT 

152813434_Cras.vir_Mollusca                            RGCES---------------------------------DSECAD-------------------GYHCCTG--------TIWCCPSGYMCTGSSSCISVGVIVGPIVVLVIIIILVALYCYRRRRAAAS 

152819097_Cras.vir_Mollusca                            GFDLD---------------------------------DIACPPG-------------------FHYCDG--------TLYCCPSGYICTGTSTCLHLAVIIGPIVGLVLIIACIVVCCICCRRRRSTPGVVYSPTPQGKM 

318052950_Cras.gig_Mollusca                            ESELS---------------------------------DASCPYD-------------------YHYCEG--------TIFCCQSGYICTGTTTCLHLAIIIGPIVGLVVLIVCIVVCCICCRRRRATPGVVYSPTPQAKM 

313264352_Cras.gig_Mollusca                            LACYS---------------------------------DSDCVLS------------------GYHCCSG--------SIYCCPDGYICTGTLTCISIGVIVGPIVGAIVLIISCVVCCVCYRRRRNLPATASYGQQAQPQVAVSYGQQTTYGQPQGYGQPQAYGQPQAYGQPQGYPQSPPVKQ 

313279846_Cras.gig_Mollusca                            GTCDS---------------------------------DSDCLLS------------------FYHCCTG--------TIWCCPSGYICTGSATCLSIGVIVGPIVGLIVLIVCVVVCCVCYKKRQQSPGVVYNPNVTTTTTTTATYGQPQAYGQPQPYGQPQPYGQPQPYGQPQPYGQPQPYGEPPKV 

313340407_Cras.gig_Mollusca                            ECCRIRNIL------------------------TSDTDDVWCS---------------------DYCCISL------GNTYCCDSSFLQAPEEDRLPFCINWFHVYVWVPIVVSIGIVVLCIGCCICCCRACCGRRRETIIVQGGQPSGTTVVAQQQATMMNPVGYAPSPYSAGYDQP 

313292961_Cras.gig_Mollusca                            EVCYNDKYDQNQ------------------WGNSTYLGRFLCPTDQS------------MGDNKKYCCGEK------GKQYCCTFWEDGGRVAGVVIGILVFMGIIFVTCYCCIKRRKKSSGSVIRTPAKNHFQMAPDYREQNVPLRPYHQDPTPVPMAGPPMGNSPYSAPQSGPPPSGAPPYELAGPAPGGLPYDPNPKGDLPYL 

313318005_Cras.gig_Mollusca                            QICYNDKYDMNNL----------------TDAYVSYEGRFVCPTDDT------------MGDGESICCGQK------GQQYCCNFWEKIKSYGGGPIVGIVIGIIAFVALVFVLTFCLIKNRKTLRLLIKMNDAVSE 

313284022_Cras.gig_Mollusca                            EVCYNDSYNKSA------------------NGTVSYQGRFFCPLDEN------------MSEDYRYCCGEE------GQQYCCTFWDKPGHIVGVVFGIIAGVVALFVVVFCVIKYMKTTKSRNHNRPYTSHISTHRMGSPVIHQHTHATMKCP 

313357320_Cras.gig_Mollusca                            TLCYSEPGVDV---------------------NGTVFANFTCPLPDL-------------DRKLTRCCN----------NTCCMPQVVPKRDKSDNSVTVAVTIVVV 

163527531_Lott.gig_Mollusca                            TICTNNFDKDS---------------------NGTTYGYFICPRAGE-------------PEDHEYCCGDD------KREHCCEYYNQTGRIVGIVFGVLCGVTVLSVLLYCCIKHYKKDKVDDKFNSIRQGSYNNGNTTTPASTRPYNSTPPTSTAFTTSVSDNPYDSKPISGDATPAYDSKSAPPYSLEPTSAFTYSPTPAATAGTVPLGFEYSDPAHYTPPPPYSQAVNQPAANI 

163516730_Lott.gig_Mollusca                            TICTNKYDSDS---------------------NGTVYGYFICPRMGE-------------PENFEYCCGDN------HRERCCEYFDEDDQGRTAGIVVGVIILIIIIAIIVYCVCKRTGTGGQVMKKYSSKKNDDCKKYTAVQKDPVPVNMVPVPTQPQPQNHPGSYPPTNDYNYSNTSNQYTPKPEKSPMPQADFSNG 

121312833_Aply.cal_Mollusca                            PICTNNIKRRP---------------------DGKIMGYFICPMEND-------------PYDEIYCCGPK------KQEYCCNKTMAQIYYGKHHQSKGKMGVGAIIGIIVAIAVVCGVAIFCCKKRQQA 

270525158_Hali.div_Mollusca                            GFCYLKQ----------------------------GLFPTDCLD-------------------TEYCCGTG------KSKRCCRNGEVNNSPLIAGLFVGITFGLLIIGLAIFGCYWKFCRRSDD 

160525889_Helo.rob_Annelida                            TICRNEFDNLM--------------------DNGTHYEWFICPSQNH-------------TSDFHYCCGQP------DKEYCCRFADNGWRVFGTSASVVVFFLLCCCCCYCCCFGFTKVNRDGFGQQQQPYFRRIFIQKFLTRTDTVIDPSASLDTGNPPYPAQPAQPTPYPPLGPQQQGLFPQQPPPPGFIEGPSLGFNQRPSPGFIQQPPYPSDAPYFPQASPMNPAQPFTMPDPNYPINVG 

160536204_Helo.rob_Annelida                            TICRNEFDNVR--------------------DNGSHYEWFICPSENL-------------SSDYNYCCGRV------DREYCCRFVDNGWRVFGSTISSLVFFLLCCGCCFYCCSTLGRLDQPQPYIQRIFIQRFPMGRGAQPDPALAQLQPQPAYPTGVQQPPPPPGFIPQPSPNPGTYPNPGTYPNPGTSSVGYNSAPVPPPYKEY 

223777200_Alvi.pom_Annelida                            QICINEYDYAM--------------------GNGTKYSLFVCPLNNN-------------PDSYIYCCGPQ------YRQYCCSFWQSPGKVAGLVIGLVIFCAIVGLIIYCCCCRTVAQRERYSIKWREKRKS 

223733335_Alvi.pom_Annelida                            LVCANYDAND----------------------KGDVMGIFTCPNSWE-------------PRNFTYCCGQD------YAEFCCDQNPTSSSWITAVAAVTGIVLAIIIIVVIVVCCAKKRKEKTPEDMLNFGSGRMTASEPSTSSVKTEPQVKMTPTTEKPPFAYSTVQ 

301555634_Alvi.pom_Annelida                            EYCRGFVDKH-----------------------GQWNNGFYCPRWG--------------GPDRQYCCGPD------NHKYCCPKPEVTERLHDRHAQPSSLIIGLGVGSLLLLMVVVFFSCYFCRCCWGYKRRKRIQVLSVTVPPPTSRPVRQTGQPAEYQVHYTVCPYLSEYMLPAPQYPAEDPPPYPGEPTVTLNEKPPIEQVAPPIVETDQPQVAWHDSGAAYREA 

161276877_Capi.tel_Annelida                            TICKNRYDYTM--------------------TNGTYFTLFICPKDGQ-------------GDDHTYCCGPE------DRQKCCRFWDDGGRVFGMVVGLLIFFGIIGACCYCCCCRKQNAYAKDYVNNRRSKRNKGPGNTYTMTQTQPPVTAPGYPAQPMAPGPMPVYPQGDVPPPDYSQGQQYPMQPSVDPSQMPFQPPPTDYKDGQIPP 

161278770_Capi.tel_Annelida                            TLCTNVEANA----------------------NGTSLGNYECPLSFE-------------PSDYKYCCGKP------YAQYCCSFTDRYKTQVIVGCVIAALVLIAIVACCCYHSKSKKTRRVHPTQQVHRIPPPLQPQRGFQTASANHRGGRLAPIQQTNRTVNIHQQQQQQQQQQYQQPMGYPGAYETPVSNPAQHAVPSAPRPPPYDQVAQSIGKSVIPTGSGQQSQQT 

161316331_Capi.tel_Annelida                            TICQNEHDFQM--------------------ANGTKYTQFICPMTGQ-------------DPDYNNCCGPK------DRQVCCQSGGVWKSWSKVVRAAVGMVAGIGSKVKEMLP 

161211711_Capi.tel_Annelida                            EYCPGYVDEH-----------------------GIWNNGFYCPKWG--------------GPDDDYCCKVG------FTSYCCAETVATTAASPPPEIATYSIPLFIGVATGAFVLLAFSLITCFLCPCCPAYRKRTPAPSKKDEEVVRGATSIHLPGTPDSTLPRAPPTHRQSALASCPYPHLHRSQSSLSNTCTGTTSSDVQLHCGCHAQWSPTATITRSCGGGQHHQPATQGSTGIPELDQLMLTLYENPATTWQQPGQQTQIL 

161309331_Capi.tel_Annelida                            EYCRGFIDKH-----------------------GQWNNGFSCPKWG--------------SPDDQYCCGDD------MDRHCCPPPEHGSRKPDYDVTGSLPVIVGALVATLIMLATISVLMCFFCRCCWAYKRRKRQNHATDCQSHSISTRANAYVMDYSACNHNALPPEFAPLPPCPYPTDDPPPYPGERNDSDDKLPLQRAECFPGNNPVAMTTNVVTRNSQFADPEEPDR 

251751453_Myzo.cir_Myzostomida                         KTCDGFVDKD-----------------------KAYINGFVCPVLP---------------GMHNACCGPA------NDRYCCTESPTKRNFKPDSQQNSRTTTQKSTRGSSIVPPVHNPPGSPLLSTNTLLIIGISSLALILLIVLVTCFLCKSCPLYRKKNSK 

225243374_Brac.pli_Rotifera                            NLCVNNEDFN-----------------------GTKFGSFYCPLPGF-------------NPAAKYCCGEP------ETQYCCEYFDDNGRKNGVIIAVICVIGILICLVGCATRFYLSNKKNTFPKSPSTYARQFHHYNRNYGPSQMGNPMRPPMANRCLL 

225241340_Brac.pli_Rotifera(domain1)                   ELCRQYSIGN------------------------LMYNSFYCL---------------------DYCCGNC------NFRYCCSNETYLIDQ-NKCTNNIVQLQLEWFTKKAKTANSTITSTRVTTAPKKYQNIV 

225241340_Brac.pli_Rotifera(domain2)                   DTCEFAN-----------------------------TQPKKCSP------------------NKRFCCGSC------QKQYCCNDIQERLNQ-FECKFLTNYSSLNQDNQANSNSYIYVILTLILVLLLAFACIPFVIFVKQRSK 

225249116_Brac.pli_Rotifera(domain1)                   SKCKAYVDKY-----------------------GFLKEEKSCN---------------------KYCCGGC------HNRYCCSTKKEAIKNQMNCLNNFNSSNIGLGPVKD 

225249116_Brac.pli_Rotifera(domain2)                   KICLAYLDNN-----------------------DKLLPEKACE-------------------NGYFCSGTC------SRRFCGNKDCDWL-DQIQCRNGFNSTNTTMQTTTKFGHLKVDKLFYFIEFGLATFGFLLIVYKLMTNL 

225245230_Brac.pli_Rotifera                            DYCTSYSIK------------------------TQSYHVEPCNV------------------PGSFCCGSC------WNRYCCDLGNKKLDQ-SLCGQDVQQVQQVQPAPPAPIKTESESASTSASKCFGFLFPCHSYLLFLLGLLISLLLCCCIPLVCCLCCSDCFRVCGFGGSXNVGSAVVAQPVYGNSFSDRMRKRFENFFGSLVLQTKFYTQTITL 

225255145_Brac.pli_Rotifera                            STCYSYYDSY-----------------------DVFYSSFKCN---------------------SYCCGTC------TRKYCCSSYFYRLDQ-SKCENSPSINNDSTDNLILFVLIFIPIVAAIFCIVLCASKKLSNQTNRSRVGSNETPSNDSNRNTELSDFNTIFHNNFEMKKTNIEPPPPYESLFLGRSNEPRDQDRIQISHI 

 

Non-chordate deuterostomes: 

117194996_Xeno.boc_Xenoturbellida                      NYCED---------------------------------DLDCTDR----------------MFETYCCVE--------EGECCDYDDYLDEWDDDGYIGVGFGFIVAIILIVVFVSVVVVVIICAVCICKRRNRMMNGQVIRPPVADRTGASATVPPPPGYPAA 

93350367_Pati.pec_Echinodermata                        DYCQGYTDYT-----------------------GESISGFYCPRFSD-------------DYRKYKCCGPS------DSQNCCDFEAYNNYHGSFYWSVGKIIGVVIGGIIGLVLLVVVIVIIVGCHVRKLKRQRQPQQTATNSSAHXMTRTTTAQRQNYPQHSRSNPQQSRXNTQPKPASLTXEQAYESLXYPPPXYTTLPRSYPRX 

34750050_Stro.pur_Echinodermata                        EFCEAYVDES-----------------------GTYHTSSHCPGPDAV----------REALNNVYCCGTS------TNKYCCSEPTGYFLEHFDIGAFVGGSIAIVIAVIIGIIICCCCCSCCCWKRKETRRRSMRANGPGQSAVAYSTYPANGVARARGPSLFGRIVPLSHIPVIRHLHGPRT 

139280034_Para.liv_Echinodermata                       EFCEAYVDGS-----------------------GTYHTSSHCPGPEAV----------GEALNNVYCCGTS------TYKYCCSQPQGYFLEHFNIGAFVGGSIAIVLAVIIAIIMCCCCCSCCCWKQKQTRRRSMRTNGPGQSAVAYSTYQDNGVGRVRGPSLFGRVLPLSHIPVIRHLHGPRTAVSATPVAHEAPRAAPPTAVPKSYPKQQYSPQVGDFERF 

 



Figure S4. Shisa-like and Shisa proteins deduced from ESTs. The sequences are denoted by NCBI 
gene identification numbers followed by species abbreviations and their phylums. More detailed 
taxonomy information is shown for arthropods. Conserved cysteines are shaded in yellow. 
Mutations in conserved cysteines are in black background. Shisa-specific cysteines are shaded in 
red. Two sequences with tandem cysteine-rich domains are marked by green and blue gi numbers 
respectively. The two additional conserved cysteines in some lophotrochozoans are shaded in 
magenta. Predicted transmembrane segments are underlined. 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 ([LP]PxY) in the C-terminal regions after 
the predicted transmembrane segments are colored in cyan. Species abbreviations are as follows: 
Acan.gom, Acanthoscurria gomesiana; Acyr.pis, Acyrthosiphon pisum; Alvi.pom, Alvinella 
pompejana; Amph.que, Amphimedon queenslandica; Angi.can, Angiostrongylus cantonensis; 
Aphi.gos, Aphis gossypii; Apis.mel, Apis mellifera; Aply.cal, Aplysia californica; Arte.fra, Artemia 
franciscana; Asca.suu, Ascaris suum; Baet.sp., Baetis sp.; Bomb.ter, Bombus terrestris; Brac.pli, 
Brachionus plicatilis; Brug.mal, Brugia malayi; Burs.xyl, Bursaphelenchus xylophilus; Caen.bre, 
Caenorhabditis brenneri; Caen.ele, Caenorhabditis elegans; Caen.rem, Caenorhabditis remanei; 
Cala.fin, Calanus finmarchicus; Cali.cle, Caligus clemensi; Capi.tel, Capitella teleta; Carc.mae, 
Carcinus maenas; Conv.pul, Convoluta pulchra; Cras.gig, Crassostrea gigas; Cras.vir, Crassostrea 
virginica; Daph.pul, Daphnia pulex; Diap.cit, Diaphorina citri; Drei.ros, Dreissena rostriformis; 
Duge.ryu, Dugesia ryukyuensis; Echi.gra, Echinococcus granulosus; Erio.sin, Eriocheir sinensis; 
Grap.atr, Graphocephala atropunctata; Gryl.bim, Gryllus bimaculatus; Hali.div, Haliotis diversicolor; 
Helo.rob, Helobdella robusta; Homa.ame, Homarus americanus; Hyps.duj, Hypsibius dujardini; 
Ixod.sca, Ixodes scapularis; Lern.bra, Lernaeocera branchialis; Limu.pol, Limulus polyphemus; 
Locu.mig, Locusta migratoria; Lott.gig, Lottia gigantea; Macr.lig, Macrostomum lignano; 
Mere.mer, Meretrix meretrix; Moni.exp, Moniezia expansa; Myti.cal, Mytilus californianus; 
Myti.edu, Mytilus edulis; Myti.gal, Mytilus galloprovincialis; Myzo.cir, Myzostoma cirriferum; 
Myzu.per, Myzus persicae; Neob.mel, Neobenedenia melleni; Nila.lug, Nilaparvata lugens; Para.liv, 
Paracentrotus lividus; Pati.pec, Patiria pectinifera; Pere.mai, Peregrinus maidis; Petr.cin, 
Petrolisthes cinctipes; Prat.pen, Pratylenchus penetrans; Rudi.dec, Ruditapes decussatus; Rudi.phi, 
Ruditapes philippinarum; Schi.jap, Schistosoma japonicum; Schi.man, Schistosoma mansoni; 
Schm.med, Schmidtea mediterranea; Sole.inv, Solenopsis invicta; Stro.pur, Strongylocentrotus 
purpuratus; Sube.dom, Suberites domuncula; Taen.sol, Taenia solium; Tric.pse, Trichinella 
pseudospiralis; Xeno.boc, Xenoturbella bocki; Xiph.ind, Xiphinema index.  
 


