Porifera:
282462981 _Amph.que_Porifera
300475707_Sube.dom_Porifera

Ecdysozoans:
111029160_Apis.mel Arthropoda Hexapoda
299913019 _Bomb. ter Arthropoda Hexapoda
124243121 Sole.inv_Arthropoda Hexapoda
166369495 Nila.lug_Arthropoda Hexapoda
282667215_Pere.mai_Arthropoda Hexapoda
124572594_Grap.atr_Arthropoda Hexapoda
289100387_Aphi.gos_Arthropoda Hexapoda
289091906 _Aphi.gos_Arthropoda Hexapoda
82563905 _Acyr.pis Arthropoda  Hexapoda
82562985 _Acyr.pis Arthropoda  Hexapoda
300045644_Acyr.pis_Arthropoda Hexapoda
134257347 _Myzu.per_Arthropoda Hexapoda
134260604_Myzu.per_Arthropoda Hexapoda
206728145 _Diap.cit_Arthropoda Hexapoda
55874667 _Locu.mig_Arthropoda  Hexapoda
151341302_Gryl.bim_Arthropoda Hexapoda
268512176 _Baet.sp. Arthropoda Hexapoda
226269198 Lern.bra Arthropoda Crustacea
168982123 Daph.pul_Arthropoda Crustacea
48107802 Homa.ame Arthropoda  Crustacea
170278266_Petr.cin_Arthropoda Crustacea
270129866 _Erio.sin_Arthropoda Crustacea
58833836 _Carc.mae_Arthropoda  Crustacea
226261279 _Cali.cle_Arthropoda Crustacea
125744257 Cala.fin Arthropoda Crustacea
164304097 Arte.fra Arthropoda Crustacea
156445986 _Ixod.sca Arthropoda Chelicera
283543207 Limu.pol Arthropoda Chelicera
283543451 Limu.pol_Arthropoda Chelicera
68764494_Acan.gom_Arthropoda Chelicera
68762947 Acan.gom Arthropoda  Chelicera

50297702 Hyps.duj_Tardigrada
37210961 Hyps.duj_Tardigrada
50297647 _Hyps.duj_Tardigrada
171273012_Asca.suu_Nematoda
219243007_Tric.pse_Nematoda
60292262_Angi.can_Nematoda
21393225_Prat.pen_Nematoda
171944405_Caen.bre_Nematoda
297765323 _Caen.ele_Nematoda
88677638_Caen.rem Nematoda
75977807 _Caen. rem_Nematoda
108968089_Burs.xyl Nematoda
54467129_Xiph.ind_Nematoda
54553439_xiph.ind Nematoda
6587675_Brug.mal_Nematoda

Lophotrochozoan:

62745970_Duge.ryu_Platyhelminthes
84601851 _Schm.med_Platyhelminthes
116372457 _Schm.med_Platyhelminthes
84614792 _Schm.med_Platyhelminthes
109709320_Schm.med_Platyhelminthes
300478762_Schm.med_Platyhelminthes
84594062_Schm.med_Platyhelminthes
113463619_Schm.med_Platyhelminthes
1292860727Taen sol_Platyhelminthes
171330576 Moni.exp_Platyhelminthes
23187592 Echi.gra Platyhelminthes
315685759 Neob.mel Platyhelminthes
154306336 _Conv.pul Platyhelminthes
75970327_Schi.man_Platyhelminthes
56046572 Schi.jap_Platyhelminthes
28341426_Schi.jap_Platyhelminthes
117878548 _Macr.lig_Platyhelminthes
117884857 _Macr.lig_Platyhelminthes

164585417 Vene.dec_Mollusca
164588542 Vene.dec_Mollusca
164587593 Vene.phi Mollusca
164587897 Vene.phi Mollusca
160871494 _Drei.ros_Mollusca
238685980 _Mere.mer_Mollusca
212829760_Myti.cal_Mollusca
145888174_Myti.cal Mollusca
223020020 Myti.gal Mollusca
164596119 Myti.edu Mollusca
223028943 Myti.gal Mollusca
223026151 Myti.gal Mollusca
51876417 _Cras.vir_Mollusca
152813434 _Cras.vir_Mollusca
152819097 Cras.vir Mollusca
318052950 Cras.gig Mollusca
313264352 Cras.gig Mollusca
313279846 Cras.gig Mollusca
313340407 Cras.gig Mollusca
313292961 Cras.gig_Mollusca
313318005 Cras.gig Mollusca
313284022 Cras.gig_Mollusca
313357320 Cras.gig_Mollusca
163527531_Lott.gig Mollusca
163516730_Lott.gig Mollusca
121312833 Aply.cal Mollusca
270525158 Hali.div Mollusca
160525889 Helo.rob Annelida
160536204 Helo.rob Annelida
223777200_Alvi.pom_Annelida
223733335_Alvi.pom_Annelida
301555634_Alvi.pom Annelida
161276877 Capi.tel Annelida
161278770_Capi.tel Annelida
161316331 Capi.tel Annelida
161211711 Capi.tel Annelida
161309331 Capi.tel Annelida

251751453 Myzo.cir_Myzostomida

225243374 Brac.pli_Rotifera

Brac.pli_Rotifera(domainl)
Brac.pli Rotifera(domain2)
Brac.pli_Rotifera(domainl)
Brac.pli Rotifera(domain2)

225245230 _Brac.pli Rotifera
225255145 Brac.pli_Rotifera

Non-chordate deuterostomes:

117194996_Xeno.boc_Xenoturbellida

93350367_Pati.pec_Echinodermata
34750050_Stro.pur_Echinodermata

139280031_Para.liv_Echinodermata

Hymenoptera
Hymenoptera
Hymenoptera

Hemiptera
Hemiptera
Hemiptera

Orthoptera
Orthoptera
Ephemeroptera

ta
ta
ta
ta
ta
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EWCTEYTDDL DSTGTIYC GEC YDQYCCLNGRTGMIVGIVIGSLALVAAIVSILVAVFCCCRKSRGRAGQVCQPTTGAHTTVQMQGMAGYGQVGYNGGIQYPVMTSNVAPGTVQQWQQ-DQLQQKQ
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YHYC TIFCCQSGY I§TGTTTRLHLATIT LVVLIVCI ICCRRRRAT PTPOAKM
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QICYNDKYDMNNL TDAYVSYEGREVCPTDDT GESICCGOK------GOOYCCNFWEKIKSYGGGPIVGIVIGI IAFVALVEVLTFCLIKNRKTLRLLTKMNDAVSE
EVCYNDSY! TVSYQGRFFCPLDI YRY QQYCCTFWDKPGHIVGVVFGT TAGVVALFVVVFCVIKYMKTT YTSHISTHRMGS PVIHQHTHATMKCP
TLCYSEPGVD TVFANFTCPLPDL RKLTRCC TCCMPQVVPKRDKSI
TICTNNFDKD TTYGYFIC DD- EYYNQTGRIVGIVFGVLCGVTVLSVLLYCC TKHYKKDKVDDKFNS TRQGS YNNGNTTTPASTRPYNSTPPTSTAFTTSVSDNPYDSKPTSGDATPAYDSKSAPPYSLEPTSAFTYS PTPAATAGTVPLGFEYSDPAHYTPBBBYSOAVNQPAANT
TVYGYFIC EYCCGD! EYFDEDDQGRT TILIIIIAIIVYCVCKRTGTGGQVMKKYSSKKNDDCKKY TAVQKDPYPVNMYPYVPTQPQPONHPGSYPPTNDYNYSNTSNQYTPKPEKSPMPQADFSNG
DGKIMGYFICPMEND ~KQEYCCNKTMAQI Y YGKHHQSKGRMGYGA LIGIIVAIAVVCGVALFCCKKRQQA
FPTDCLD PLIAGLFVGITFGLLIIGLAIFGCYWKFCRRSDD
NGTHYEWFICPS KEYCCRFADNGWRVFGTSASVVVEFLLCCCCCYCCCEGETKVNRDGFGOOQOPY FRRIFIQKFLTRTDTV I DPSASLDTGNPPY PAQPAQPTPY PPLGPOOOGLE POOPPPPGF IEGPSLGFNQRPS PGF IQQPPY PSDAPY FPOAS PMNPAQPFTMPDPNY PINVG
NGSHYEWF ICPSENL REYCCRFVDNGWRVEGSTISSLVFFLLCCGCCEYCCSTLGRLDOPOPY IQRTFIQRFPMGRGAQPDPALAQLOPOPAY PTGVQQPPPPPGE T POPS PNPGTY PNPGTY PNPGTSSVGYNSAPVBBBYKEY
QICINEYDY; TKYSLEVCPL) --YRQYCCSFWQSPGKVAGLVIGLVIFCAIVGLITYCCCCRTVAQRERYSTKWREKRKS
LVCANYDAND DVMGIFT TY --YAEFCCDQNPTSSSWITAVAAVIGIVLATIIT MLNFGSGRMTASEPSTSSVKTEPQUKMTPTTEKPPFAYSTVO
EYCRGEFVD! QWNNGEY RQYCCGPD YCCPKPEVTERLHDRHAQPSSL I IGLGVGSLLLLMVVVFFSCYFCRCCHGYKRRKRIQVLSVTVPPPTSRPVRQTGQPAEYQVHYTVCPYLSEYMLPAPQY PAEDBBBY PGE PTVTLNEKPPTEQVAPP TVETDQPQVAWHDSGAAYREA
TICKNRYDYT TNGTYFTLFICPKDG TY ROKCCRFWDDGGRVFGMVVGLL T FFGT IGACCYCCCCREQNAYAKDY TYTMTQTQPPVT PGYPAQPMAPGPMPVYPQGDVP-SQGQQYPMQPSVDPSQMPFQPPPTDYKDGQIPP
TLCTNVEANA-— --NGTSLGNYECPLSFE-— ~-YAQYCCSFTDRYKTQVIVGCVIAALVLIAIVACCCYHSKSKKTRRVEPTQQVHRIPPPLOPQRGFQT! PIQQTNRTVNTHQQQQ00000QYQQPMGY PGAY APRBBBYDOVAQS IGKSVIPTGSGOOS0OT
TICONEHDFQM- - ANGTKYTQF ICPMTGO-— ~-DRQVCCOSGGVWKSWSKVVRARVGMVAGI GSKVKEMLP
EYCPGYVD! IWNNGFYC TSYCCAETVATTAASPPPEIATYSIPLFIGVATGAFVLLAFSLITCFLCPCCPAYRK S L
NNGF RHCC PDYDVT LPVIVGALVATLIMLATISVLMCFFCRCCWAYKRRKRQNHATDCQSHSISTRANAYVMDYSACNHNALPPEFAPLPPCPYPTDD- LPLORAE TTNVVTRNSOF
~KAY INGFVCPVL, RYCCTES PTKRNFKPDSQONSRTTTQKSTRGSS IVP PVHNP PGS PLLSTNTLLT IGTSSLALTLLIVLVTCFLCKSCPLYRKKNSK
NLCVNNEDF TKFGSFYCPLPGF. YCC TQYCCEYFDDNGRKNGVITAVICVIGILICLVGCATRFYLSNKKNTFPKSPSTYARQFHHYNRNYGP
ELCRQYST! MYNSFYCL ¥YCCGNJ-- - - --NFRYCCSNETYLIDQ-NKJJTNNTVOLOLEWF TKKAKTANST I TSTRVTTAPKKYONIV
CEF: TQPKKCS: RFCCGS]------0KQYCONDIQERLNQ- FEJKFLTNYSSLNQDNQANSNS YT YVILTLILVLLLAFACT PFVIFVKQRSK
SKCKAYVDKY- TKEEKSC [LNNFNSSNIGLGPVED
KICLAYLD! DKLLPEKAC RNGFNSTNTTMOTTTKFGHLKVDKLEYFIEFGLATFGFLLIVYKLMTNL
DYCTSYST TOSYHVEP |GODVOOVOOVOPAPPAPTKTESESASTSASKCFGFLFPCHSYLLFLLGLLI SLLLCCCTPLYVCCLCCSDCFR OPVYGNSFSDRMRKRFENFFGSLVLOTKFYTQTITL
STCYSYYDSY FYSSFK YCCGTf§------TRKYCCSSYFYRLDO- SKENSPS INNDSTDNLILEVLIFTPTVAATFC IVLCASKKLSNOTNRSRVGSNET PSNDSNRNTELS DENT I FHNNFEMKKTN TEPBBBYESLEFL DRIQISHI
NYCED LDCTD ETY! DYDDYLDEWDDDGY IGVGFGFIVAIILT )VIRPPVADRTGASATVPPBBGY PAA
DYCQGYTDYT ISGFYCPRFSD YRKYKCC ONCCDFEAYNNYHGSFYWSVGKI IGVVIGGT IGLVLLVVVIVI IVGCHVRKLKRORQPQOTATNS SAHXMTRTTTAQRONY POHSRSNPQOSRXNTQPKPASLTXEQAYESLXY PBBRYTTLPRSYPRX
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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 background. Shisa-specific cysteines are shaded in
.. Two sequences with tandem cysteine-rich domains are marked by green and gi numbers
respectively. The two additional conserved cysteines in some lophotrochozoans are shaded in

. 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.



