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Supplementary Figure 8: COBALT Alignment of DNA-PKcs sequences from selected Metazoans with 
clear DNA-PKcs orthologues (Capitella, termite, flea, stony coral, limpet, human, starfish scorpion and 
shrimp) with examples of Lepidoptera Danaus (Danaus plexippus, butterfly), Bombyx (Bombyx mori, 
silkworm), Amyelois (Amyelois transitella, moth), Arctia (Arctia plantaginis, moth), Papilio (Papilio 
polytes, butterfly), Pieris, (Pieris rapae, Butterfly) and Plutella (Plutella xylostella, Moth). See 
Supplementary Table 1 for complete taxonomy. 
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CAPITELLA     1     ---MARALQEQLAG[3]D--TRGQPGVVNA-RISHESIGNIGAICLN-DVNASDVDLAYSVIFNHETGLIKFLKKIIQND  73 
TERMITE       1     ---MMGSELIGFVE   VINSCISGNHLNKYIEAKSNISNIISYFED-KRKRTDLDGAFTVLFDKKTGILQFIQKALKQD  73 
FLEA          1     ----MASIVEDTFK   DLKLCIQTKQGTK---AKLCISNILRFFKG-EVTSSEIDFALSIIFNEDDGIIPFIKQHISEV  69 
STONYCORAL    1     ---MSDL-LNRYLT[3]SLPSLDAP-HCG--LDASNTVVDLGSFCLE-NVSSSEQAYYSSLLFSGETSIVSFLRKVITLD  72 
LIMPET        1     ---MASGLLEESLR[3]A--NLKDGGQSEL-DQIDSIVPTLSQICLH-EITEKDIDYCSSVLFDKEIGVTTFLQKISKKN  73 
HUMAN         1     ---MAGSGAGVRCS[3]LQETLSAADRCGAALAGHQLIRGLGQECVL-SSSPAVLALQTSLVFSRDFGLLVFVRKSLNSI  76 
STARFISH      1     ---MATADLPVKLS[3]GLISTKSGLHVA--EKAQDLVVDLGHLCLR-QLSENELAYCCSQLFNKDNGILVFLNKAIPKD  74 
SCORPION      1     mneITNSLHENILK[3]FIKYQKDEGHSSI-----YVIKDISEICLRgTLSEKDRSYVCSLILRKEDGFLHFLEEAVNTP  75 
SHRIMP        1     ---MAGGGREEELD[4]KLQSFGPGNGQGDPDAAKDVIVDIAELLAV-DLTPAQYDLYISQVLG-EKGIITFGRSVSKDQ  76 
DANAUS        1     --------MEEWEK   FIDHYEINSDCNKFRLALKSAKVALDEDLA----PFESEWIFSTLFHNPVNLLEVVSKRWSDE  65 
BOMBYX        1     --------MDQWEL   LVQEYSKSANG--FRKALQTAEAVFKEDLA----GFEIEWIVQTLLCEPVCLLKIVCSE-QDE  62 
AMYELOIS      1     --------MEKWEL   QIQEFPSDPNPRVFVKSLQTASDVLKFDLA----DFETVRLFETLLQSPVDLLKTILSRYQEE  65 
ARCTIA        1     --------MDSWSE   LVSSYPDNPEPRDIEKALRTAETLISGNLA----PFEIEWLAQTLLFKPIDVLNTIATK-KSE  64 
PAPILIO       1     --------MEEWEV   IVDRY-QDVQRKSFLEACECAYRVLKDDLT----SSEIAWFVDTLLLEPVNLLTTIANKWKDP  64 
PIERIS        1     --------------   --------------------MNSQRYNRLV----NKFSDWFVSSLLHQPVNLLDTLQKKRGDS  39 
PLUTELLA      1     --------MEQWES   LIESYPREATLQDFVKAVETAEAVAKEDLA----PFESDWFIRTLLSSPVDLILSVRRHHHED  65 
 
CAPITELLA     74    EFEG--CKCEILELLKTFISKFPGKVHPYAVDVKDACLQLITRDRRARVKNNATPLLIELLKQtsGLPVAGDLQVEGMIE  151 
TERMITE       74    AFTE--AIKESFTLLKQLIDVFKERMSCHVVQIKDLCKTCILLEKKAEEKDKAFDVIQSVLE---NGPWNDNLNVDELFD  148 
FLEA          70    YLQE--SIKFSLDLLLLLVEELPIKIREHIKEISKISIKTLYTDKMAKEKSIALQILVAIVN---NKEIVDLLDINYVIA  144 
STONYCORAL    73    EFQD--AKIELLKFLQSYVMKMGKKINPYVVEIKDICLKIFSQDHSNKAKAETLPLMAEILDVklESSVVEKLDVPKIFD  150 
LIMPET        74    EYQGsnAKYGLLELLSDFIHKVGKKALPYLVEIKEASLSNYMTDRFTKIKSSALPVLIKVLELsvGSNMGEDLKIQKFIE  153 
HUMAN         77    EFRE--CREEILKFLCIFLEKMGQKIAPYSVEIKNTCTSVYTKDRAAKCKIPALDLLIKLLQTfrSSRLMDEFKIGELFS  154 
STARFISH      75    ELKG--SKEQLLEFLHAFLLKAGSRLLARTVEIKKICISAFMRDKSAKVKTKTFPVLIELLQRsaSAQMEADLDIPKMIE  152 
SCORPION      76    SLKD--SLIEALQFLNLFLINIGNKVVQYGITVKDVVFSIFLRNQLAKVKILALSALIKVLELcsGAISSEQFNLQKIVN  153 
SHRIMP        77    SFVE--AKKSTLDVLKTLLDKEAQKINKYVDDIRKYTLYLYNVEKSTKVQAAALEVFCTLLAKcgSHIDIQEINVDQFIE  154 
DANAUS        66    EYTK--STMDALKLLDDAIVKY-DNIEKYYEDIVQLCLLPY----PTTQRHNALACLTQVAR--------RSVCGARHYY  130 
BOMBYX        63    SWRS--CIVASFKLLAEVLPKCEDFGDHLFQDVLNVCLMQY----DAMIRTNAINCMRALCK------MSPVVAGQ--AE  128 
AMYELOIS      66    VWSN--AITEAFKLLGSWSEKYHAVLEPYFENIVKVCQLPH----APHVRRPALVCARALAR------VTPRAAAC--AR  131 
ARCTIA        65    EWLK--NIAESFKVISRLVCKYWEVLEKDHETIVKLCMLPY----DAQTKKAAIHCLIDILK-------NPGVDPG-NAK  130 
PAPILIO       65    VWFD--PIGKAFKLLSNVIEKFKEECSQHFDNIIRICEIPF----ESRQRALALQCLTSLVPY-----CEEVANNY---N  130 
PIERIS        40    VWIE--SIVDALTLLANLLQTHHNGLHHYYHQIVQVCSIVS----DGACRTPALTCLLHTSH--------HSAAPA-NLQ  104 
PLUTELLA      66    VWSS--TVVRCFSLVEALGERVQDYQEDLF----KISQLPH----SAAGRRRALLAVRALAPW-----LGPALASHWPAL  130 
 
CAPITELLA     152   RLFKELIK-sPKPAAS---VKAHIFHLLGVIAELFPEKMVRGSD-KL-LNLYMTTLKQ-[2]ESKTHEPEYVLIAGCLQG  223 
TERMITE       149   KLINPFKS--NKSNTMpakVVQKHLHILGIIVHKYPECLRPEET-RLlLRIYLSELEMQ   TSHATAVKYQIIAGCLNG  222 
FLEA          145   QVVHHLEY--GKLSSL---VYEQLFPLLGILARDFPYEMQDHVS-RVqVLLY-SQFETQ   TKNLVNTKLRIIHGILTA  214 
STONYCORAL    151   KYFGACIQ-pVKHSST---VKYWLFSLLGTIAKVFPECVISHSD-HL-VKHYVSVLKLE[7]TRKTKKPDMLIIAGCLRG  228 
LIMPET        154   KFFMELTK-aSKLTAT---VKGKIYYMLGVICEIYPEYMTTDST-KL-LDIYKSSLKS-[2]MSKTNKPEMTIISGCLEG  225 
HUMAN         155   KFYGELAL-kKKIPDT---VLEKVYELLGLLGEVHPSEMINNAE-NL-FRAFLGELKT-[2]TSAVREPKLPVLAGCLKG  226 
STARFISH      153   LYFEQLMQ-pSKLSQT---VKQGIYCLLGVLAEIYPVLMSGYSE-RL-LSVYIATLN--[3]TSKTRKPELTVIAGCLTG  224 
SCORPION      154   KIIEYLAQasSKITPT---VKQQAYYLLGISSRHYPDCMQLCSE-RL-LNWYLKDLKFH   TTSNQKSESSIIVGCLQG  225 
SHRIMP        155   RLCIDIRS---AKGST---VLQHQLQTLGMLMYSYPQNLRHQSP-LI-LKIFKGQLVKH[2]----SKPDLNALAGVLRG  221 
DANAUS        131   KHVAAL------QQGV---CMTPLVCLIGVICEFHPHVVSEDVD-NI-WRVFLNILDSN   -----KYSGTVMKAVLQA  191 
BOMBYX        129   KFIAEL-E----SASI---CRAPLAMLIGTLCEYHPAYLSNEYN-KI-WRLFLNLLENN   -----KKTDTVTSAYLQG  190 
AMYELOIS      132   RRAAEL-E----SATS---CRTELALLVGTLCEYHPEELEGQAT-RI-WRTYLGFLSSS   -----GLTDKFVSSVLEG  193 
ARCTIA        131   RHIDAL-E----SSST---CKAPLAVLVGNICRYCPEGVDQEYI-RV-WRIYLNMLQQQ   -----NNTDTIVKAVLEG  192 
PAPILIO       131   KHLVSL-S----NEKT---CKAPLAELIGAICCHYPDIVKSNVA-KI-WRVYLNLLDS-   -----KHSDTVMRSLLLG  191 
PIERIS        105   HLIAEFEC----PRVS---SRGPLGLLIGSICRSWPQVIEEQRE-RV-WRIFLQVLEDE   -----QLSGTARAAVLEG  167 
PLUTELLA      131   LHAAQYAD----DAVT---VRAARAQLVGTICEYHPELLQNETGaKV-WRIFLCTLEAA   -----KTTDSLINAVLTA  194 
 
CAPITELLA     224   LTHFMVNFTQSADeGAEHAYSIYKYCVKTMDQNIKKKRYEMPKASLGLMAKHSAQMSDYLLDDFKDLYETLSYWTNHNNR  303 
TERMITE       223   LTEFLYVFPLKPQ--EKEARRIYD-CVTAVARKHK-EMRVAPRCALGLIQAHGGQLAKFLYDEYKFWHEFLLKWINSAGE  298 
FLEA          215   FENMFCTFAPDPEiDTEECLRLYN-MLKTMSYPGDVKFRPAFRAALSLLTKHGNLVSEHLYKDCLWWHNTLQSWLKLSWE  293 
STONYCORAL    229   LTSYLTNFTQSVSeGSKFAKDIYTYGRMAINPQVSLSRYEVPKAGLYLFAKHSAQFKEYIAKDYEVMYGDLYRWCKHHNK  308 
LIMPET        226   LTSYLVNFTQQS--GDDSCYYIYKYCKMALKQSTTLTRYEVPKAGLHLLSKHASQFNEFLIDDYEDMYDRLYFWSHHHNR  303 
HUMAN         227   LSSLLCNFTKSMEeDPQTSREIFNFVLKAIRPQIDLKRYAVPSAGLRLFALHASQFSTCLLDNYVSLFEVLLKWCAHTNV  306 
STARFISH      225   LGHYLVNFTQSVEeGAKHSKDIYRFARMAIDPTVDHTRYELNKAGLNMFAKHSAQFGPYLYSDHQDLHEAFNKWSAHNNP  304 
SCORPION      226   LNEFMYQFPLQDTeDTEKAYQLFKFIRIILSKR-DVKTYDMAKASLTLLSSHASLLAQFLYEDSMNIYKIIEIWTNHSNR  304 
SHRIMP        222   LALYLHHFPEGIDdDPQLFTELYKHIHKVLNPDLNLPRRDAQRAALELIHTHGAKFSSQLFEDCTQVFQWFVKWCGSRNR  301 
DANAUS        192   ILRLFKNFGEDLP-----SGELIRFYDQLVR---HFES--CQSVCIEILTHHAGLFFTCVTRDSRT---RAHLWK-----  253 
BOMBYX        191   ILGLFKYYGSQLP-----MVELAQFYQDLFG-YLDMTK--CKEVVLAILEEHTDLFLESLAEDPTL---RMKLWAHVPT-  258 
AMYELOIS      194   VCGLLVSFGRSLP-----VSELWDFYDTMVR-LQD--R--CGDVCIRILRAHAPLFKERVAEDARA---RRRLWA-ARG-  258 
ARCTIA        193   IDGLFENFGRDLP-----IMEVNNFYKDFSRKCARLSK--CIEPLLSILKSHAGLFKEKLAEDDVL---RLYLWG--LNS  260 
PAPILIO       192   VSGVLKSFGNELD-----TKEFPVFYKHLVD-SGSISK--CRDVYLKILAKHADLFRELLANDPRI---RMSLWQSYPDS  260 
PIERIS        168   AGGILSACGPELP-----TADLLRFYNLLRTAVFFHPR--CHTVCMRILRCHVSLFCERASEDTML---RMRLWELGVEP  237 
PLUTELLA      195   LDGLLRSCGRDLP-----TAELNQFYDTLAQEYVYICS--CRDACLKLLANHSKLFPERLAQDLRL---RTHLWNEIPNV  264 
 
CAPITELLA     304   EMAHIGMLALEDFLVQISSALVTKV    KEG[1]RKEGAV     FK     FFIQKFRDIMDNNSSGSKEIAIAIKGY  367 
TERMITE       299   DHK-AGVSALDVFYNQVASILKDNT    SE-   -TGHHV     FL     YFINFFKNKMLSSSTSSYDMKLVIKAF  358 
FLEA          294   DIS-IAVPAIEVFHIQIAKVL---L    IK-   -KELKV     LL     FFINFFKTQLQTEKIKTYELRIVIRGF  350 
STONYCORAL    309   ETSYAAYAAMEAFFQQISLYFVGRH    G--[1]KSDLAM     FM     YFIKTFRRIIDSVLSDTRQMAIAVRGY  370 
LIMPET        304   DILHVGMCAMESFLKEVNMSYLSF-    ---   ---GDS     VF     FFIKQFRQIMNSSESSDKEVSLAIKGY  359 
HUMAN         307   ELKKAALSALESFLKQVSN-MVAKN    AEM[1]KNKL--     -Q     YFMEQFYGIIRNVDSNNKELSIAIRGY  366 
STARFISH      305   AVKAVGFAAQEAFLQQIAEILVERA    AKR[1]ASDMAV     FR     FFVKRFRDIIDNPQSDTRALSSAVRGY  368 
SCORPION      305   EVRSLGYNALDAVFKQISDMLEQNY    E--[1]SCKAEI     FK     FFIEKF-QLMIKCSENIRRVSTAIRGF  365 
SHRIMP        302   DDHKAALPAMDTFIVVIANMLELQA    MED[1]KRGVKI     FK     YLLQEYNKMLETSESTSK-LSLAVKGY  364 
DANAUS        254   ---LRASDALAAVYKVC--------[28]DEA   -PGLEL[ 88]LM[315]-VLERLIRVEGNYSQ----AYMEL---  727 
BOMBYX        259   -----GTDAVLKVYRLIFELMKDDL[25]---[7]LLGGA-[ 99]LD[355]PVAAQALLMLRDKNALTRQAGLDV---  795 
AMYELOIS      259   -----GGDALLSVYGAVAEVKGDS-[22]---[7]RPEFE-[101]LV[350]---GRAIGMIGGCGT-TKLAGLDL---  784 
ARCTIA        261   L---QVKDALLAVYTVIFDQVSED-[27]IAF[2]KNDYKI[101]LD[333]MVADQLMVMINSPEQSNYEAGLDI---  779 
PAPILIO       261   DTHGVNRQAILSVYNAIEQVFKENR[41]CDM   ---HAI[ 93]FE[347]------VLNDTTLYSVNKQAFLDI---  792 
PIERIS        238   AY-----RALSAIYHQMA-----RN[35]---   LPDSNV[ 98]FD[339]----QLRFLLNSDQGSTLEGRLEI---  752 
PLUTELLA      265   S---LAAEAITSVY-----LAATNA[45]EQF[9]SLEFSL[105]FD[384]AVVEHAILMMGSQSSITKRAGLDL---  859 
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CAPITELLA     368   GYFAAPCKLYLTPKDVLFMFNEMLHRSEQLFLSGAEQNDDRIIGLHSFLGALASIVEE-LDQFSETFLFSLERLVVLQMQ  446 
TERMITE       359   GLFAAPCRVYMTPQDVLYMFTVVMQRAEQIYFKEGDISNADLQNLPDYIESLSSIMRQ-LSAVTNEQLVALQCLTVQLIE  437 
FLEA          351   GTFSSCCSALLSQDDIIPLYKIIIQQTEVMYTSE--TQHKSIQNLPEYLESLSIIISH-MPSINNVHLKALQNLIVILFQ  427 
STONYCORAL    371   GYFSKPCKLFMQADDVRFMFSEIMQRSEQFYLSQSDLSEDRAQHLPTFLEALSSIIEE-LDKISDSVLACMERIVRVLFD  449 
LIMPET        360   GLLAGPCRRFLNVTDVVFMLSEMLNKCEQQFLLKVGENQDKMYGLHSYLDAIANIIKE-IDELSETYASIVEHLLVMQIQ  438 
HUMAN         367   GLFAGPCKV-INAKDVDFMYVELIQRCKQMFLTQTDTGDDRVYQMPSFLQSVASVLLY-LDTVPEVYTPVLEHLVVMQID  444 
STARFISH      369   GYFAAPCKLFMTDDDVKFMFTEMIQRSEQLYLQQGEVSDDKLNQLPNFLEALASIMRQ-LDVLSDSFQAALERLVVVQVS  447 
SCORPION      366   GYFAKVCKLYLTEKDVKYMLNDVIKKSEQHCLNEEKILDERIQILPSFLDSLSSIVLQ-LQEISESSLNYLEKLAVFQIQ  444 
SHRIMP        365   GLLSGACRQFLSPVEVHTMFSQVLTASQHAFYQSGDMLENKLTNLPSYIESLAIIISN-MDVVNSGILENVQQLSSALVE  443 
DANAUS        728   -LERILDLLRHRNAVCERFLPGLVLK--VLEAEDANVIIDKLLSL--FLEKIFLFETS-----LQSFMEDVFVVINEAKC  797 
BOMBYX        796   -SLAVLRAADPTHAPLRAALPALLP--GMCGAVGGGPALLAATHA--FVRAAAMYDPAtTVGMIQEMMRHLTHP----KS  866 
AMYELOIS      785   -LDALIPAIGDNHSIIKTYLPSILDRISMTNELEAISTFDIATNL--FLEKMALFDVDdVEKLLRNLFKNLIVGGEIGKY  861 
ARCTIA        780   -TRIFLKALRENDSMSINYLPNIIT---LLSKRIVNDVYKSATDI--FMEKIDIFDND------QKILSGIVGNMLI---  844 
PAPILIO       793   -AEMLVNIMKEDNVLAQKYLPEIILRTAETNLTKANIIFKNATDL--FIDKIELFRNV-IIGIVMKLLNVIQDGGRFNKM  868 
PIERIS        753   -LLAASQAVRDDSVSLRAEILKALA-------------VKGGLHL--ATLPVSSVPPA---DLISSLLSGPLPPGFAPFN  813 
PLUTELLA      860   -TETALAASKDNSSVVE-YLPKLLNSILRTNETDFDITYEEATQC--FAKNSVLFTQDtLECTSKDLLATLTSVM-----  930 
 
CAPITELLA     447   VLPRLHVKLHNQCYIALIRLFLGLA-LKGSIFKGFLERI--IYQSLIRSCSHPIVLE-SQEAK------SENVDEVNL-K  515 
TERMITE       438   NFPKLPKPFHWLAIRAITVTLSSLAESGGTFLEEFLSNV--VYQGIIRSCKHQIAIDVELQKG-------------QFHE  502 
FLEA          428   EFHQLSGSHHNLCIESLMKTFFNITQINGCFYEEVLEVT--IYHGVIGTCSHPIAIESFEENE-------------DFYK  492 
STONYCORAL    450   KFAILNKGGKFLCCKALIRVLFHLS-SKGAILRNFLSEI--VYQGLIRTCSHPVILK-------EVNGESTIMEEREVYE  519 
LIMPET        439   NMPMLNEKMHFMATKSVIHVLLALM-CKGSVFNQVLSGV--VYQSVIRTCSHPIVLE-TEQTD------DDTLYNVDVEK  508 
HUMAN         445   SFPQYSPKMQLVCCRAIVKVFLALA-AKGPVLRNCISTV--VHQGLIRICSKPVVLPKGPESE-----SEDHRASGEVRT  516 
STARFISH      448   SYPRVPNKYQYLSHQAILLVLIALS-SKGATLKNFLSRV--VYQALVQTCSHPVVLDGSPSIDhPVLGNDDQDTEADILA  524 
SCORPION      445   NFPYLPSPYHFLCYNSLIKLFLAVH-SKGPQFKGFLNKI--IYQGIIRTCSYPVRFE----IE----AREENMSGDNLEL  513 
SHRIMP        444   HFPLVSSFKRFLAYRALFRLFFTVY-NKPGYFHEFLHTF--VYKAIVLSCSHAPEVESSPGEQ-GSSWRGKAGGGEEWKG  519 
DANAUS        798   -------RVKIDKTIAFMRNVLNEKRMDGDLFARVAPGL----RAC-------------------VAMKGWLDFDETMRS  847 
BOMBYX        867   DVDFARHETTVRTAVDFIKVVASEKKLDSAIFLG-------IDAA-----------SVARKMVlLCELKSAFRFESDFDL  928 
AMYELOIS      862   DIETYKRITNI--CVHIAKEASVSNKIDNSRITGEVFNAinLDNS-----------DFYRSIYvLAVVKDKFELDSSFCG  928 
ARCTIA        845   ----NNNKTDIEYILEFLKKVFEIKNYDGSLLVEMIFND-sLDDVMQDVLTAGLEEKFVNVLQvLALAKHDFDIKDTILK  919 
PAPILIO       869   -ADVLILKNKIKLTLDFIKQIYGEE-INWCEVFEVIEKQ---------------NGDVSRLFViLSIAKEMFDFDESFSN  931 
PIERIS        814   D-----------------RLALENISSDSDLVVEAIDDN------C----------SFGRLLNvLNELRGSPELSRRVCL  860 
PLUTELLA      931   -FDEMNLEKAVKFTVNTFKDIFSRTPETDKMVLELLKDT----KM-----------DALKYLLvLSEAKKSFEFSAEVCA  994 
 
CAPITELLA     516   VDV---SYQDYLPMWKALLTAGKLKALGQ-YNITAEQH----RVLASAIYDELLSAMLKMISRLDLSSNS---[3]ESQP  584 
TERMITE       503   NVF---TYKDYIPLWKELLS---VNNFQK-RSTSLTQT----QLIVVKVYDKLVNTVLVLMKKLDLSTRKKTN   IEAL  568 
FLEA          493   NNI---SYKNFLPLWIGLLS---QKDGVQ-KELSL------------RIYDNIMKAFFAIINKLDLSTKRKVK   NKS-  549 
STONYCORAL    520   GSTPNTSLKDYLELWEYLLDKDKLKDESL-LGKQL----EERKVMHGLVYDEMIRGILRIIHKLDLSSSKGS-[3]EGDI  593 
LIMPET        509   QSI---SYKSYLNIWNLLMDSPEIKVVLF-ESFALFIL----TQLTDALYNELMNSVIKVLNKLDLTSTTSTE[4]MDEA  581 
HUMAN         517   GKWKVPTYKDYVDLFRHLLSSDQMMDSIL-ADEAFFSVNSSSESLNHLLYDEFVKSVLKIVEKLDLTLEIQT-[3]QENG  594 
STARFISH      525   DAR-HITYKDYVKLWASLLDSTHVKEVQA-MGMNY----ADRRKIHIILYDELIFSILKILSKLDLTSNKDT-[3]QDQV  597 
SCORPION      514   KNPREITSKSYSSLWENLLYIVRNKELNH-IGISL----EDRHNLLQLIYDEIISVVLTLLKKLDLATTHSM-[1]DSEI  585 
SHRIMP        520   LKNEVVTFSSYIPLWTALMVPEKVANIKV-SGMPATVM----TEMSNFIYSEFISCILEISEKLDLTTYKQNE[3]QEEV  594 
DANAUS        848   AVVRAADG---------TGGGLDA-------DITLEFLSVFSEVLFQANFEATLTLLSNVIDNATPKQIIKNG   ----  904 
BOMBYX        929   RLLEGNG--LLD--LEVED--LED-PFS--VAATLRVLTDFAGTYMEIRREKSVELLAGLVEKLKPNLIITVN   ----  992 
AMYELOIS      929   TMFFNKT--ILNQLYGIDDMFLEDGPFR--LESILVFMKTYADTLLEFNYEKTTNLLSTIMRNIPPSSVIDNE   ----  997 
ARCTIA        920   TFIPKDA---LTKVMNILSVNASVAIQQ----NICKFLNEYSLILLEVDKEKTLKCLANLIENLQPESLPTLK   ----  985 
PAPILIO       932   KLLKENF----------VGFNIEENCNCLyLDGILNFCIQYADILVKLHLEDTVRIISTILLKLKPKEIIDHR   ----  994 
PIERIS        861   TLDGIVPRKLFAL-------------ECPaPDVVFQFIAWNAEVLMEINAEATIETVCKLIESLKIDEIRSI-   ----  919 
PLUTELLA      995   KIVSADNFKVFTVIKELLDGNVKGYTFEFcLKIVYKFMAEYAVAMLELKYVVTLELLNLAVTKTTPVHVKKLH   ----  1067 
 
CAPITELLA     585   S[ 7]---DPSSDPLRGLHAVCPEDFILLTNLVELSRDLLPVTQTQKFSSWVFPFGHQLILQSSKLPLVSGLYKMLTVCM  664 
TERMITE       569   S[ 6]EADIPVLDPESGLEANNRKDFQVFINLVDLTRDVLMSVDCSQFEKWIQPFFYKVISESSNKPLVSGFYKLLTVAL  650 
FLEA          550   -[ 1]DDDILYCDIKSSLEPNKLKDYHIFINM------------------WIPTYLKEVINCSYKFPIASGFYKLSSYGL  607 
STONYCORAL    594   L[14]DKEVSLSDPVPGLQPKVPKDFLIFISLIEFCRCVLPNYCVTLFERWIYMFCRDIIIMSSRFPVVSGFYKLLEVCM  683 
LIMPET        582   S[ 8]ETDDVSADPTSSVHASKPKDFQVFINLVDFCRELLPNKHINLFENWIFTFSHNIILLSTQNPLVSGFYKLLALCM  665 
HUMAN         595   D[ 4]VWMIPTSDPAANLHPAKPKDFSAFINLVEFCREILPEKQAEFFEPWVYSFSYELILQSTRLPLISGFYKLLSITV  674 
STARFISH      598   A[ 7]DAS---SDPLHGLHATKPKDFQIFVNLVDFCRDLLPANQPALFKQWVYRFGHEVILLSCRLPLVSGFYKLLTVCM  677 
SCORPION      586   K[10]ELYSTVSDPFYGLQLSKPKDFRVFMNIVDFCKDLFISKHNELFEKWILIFGLEIIQFINKNPYISGFYKLITVCL  671 
SHRIMP        595   S[ 3]EGDPATSDPVSGLKAKVPKDFQVYMNVVSLLEKVLPLQSEDQLEPHIPRLVWFFVTQSSLQPLVSAHYNATTTVL  673 
DANAUS              -    ---------------------------------------------------------------------------   
BOMBYX              -    ---------------------------------------------------------------------------   
AMYELOIS            -    ---------------------------------------------------------------------------   
ARCTIA              -    ---------------------------------------------------------------------------   
PAPILIO             -    ---------------------------------------------------------------------------   
PIERIS              -    ---------------------------------------------------------------------------   
PLUTELLA            -    ---------------------------------------------------------------------------   
 
CAPITELLA     665   QVASQISYFK--EMNRQLK[20]QEEAcFMLFTKFAKEVMTRLRQYKDDLLASCLGFILALPREIIALDVTTFVPALQRS  758 
TERMITE       651   QLCDRLHYFSDYGDMLNQP[ 2]QKAS-YSLLCRFLQELLIRLQQYKNDLQVACLETVIAAPVALVVPLLPHAVPAFEVI  727 
FLEA          608   DFCDICEYFDHY-----EE[ 2]EKSScYVLVLNFLQECAVNVRMFNGDLQESCLRVLLTAPVIFIPELLVEASISLQII  680 
STONYCORAL    684   KMCEKLSFFKNIKAEKPDL[13]DCMKcFVLFHKFTKEIVVRMQQYKDDLLFSCLLVVLSLPLELVTLDLVSSVAALKLT  772 
LIMPET        666   KISNKLAYFQVNESNEQEK    QKAVcYLLIKKFSKEVLVRMKQYQDDLLAACLTLILSLPKEIITEQMIDVVPAIQVA  741 
HUMAN         675   RNAKKIKYFEGVSPKSLKH[ 5]EKYScFALFVKFGKEVAVKMKQYKDELLASCLTFLLSLPHNIIELDVRAYVPALQMA  755 
STARFISH      678   NICTQIQFFKCIKPSDLSS[21]DRCIcFTLFAKFSKEVLVRLKQYKDDLLASCLLLVLSLPHEIVQAEVAHLVPALQMT  774 
SCORPION      672   TICKKTRYFQHVKKLKTKE[ 7]DCLIaFELFAKFSREVVIYLQQFKDELLASCIEVILSLPTEIVESEINILIPAVQIS  754 
SHRIMP        674   TCSRQTQFFSRKQDPEVET[ 1]-----IHLLMSYVRELLQRCRQYRDQLLASCLTLILHLPLCIVQEIFPQLVSPLQMA  745 
DANAUS        905   -------------------    -------------KHFVLCVQIIRN--------I-----------------------  917 
BOMBYX        993   -------------------    -------------RSIVNCLQTYKD--------LLGELPPLL---------------  1013 
AMYELOIS      998   -------------------    -------------EILKLCLKTYKD--------ILKTYPKNL---------------  1018 
ARCTIA        986   -------------------    -------------NDFSACLCTYKN--------ILKVLPPEI---------------  1006 
PAPILIO       995   -------------------    -------------QHLLTCLKRYEN--------LLKCLPKEF---------------  1015 
PIERIS        920   -------------------    -------------RNLAECVQRVR---------LENSDVNKL---------------  939 
PLUTELLA     1068   -------------------    -------------KHIEECIKSFAF--------IWKNTPRSV---------------  1088 
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CAPITELLA    759   LEIGRSYLPLARTSLNTLESWSKSLPPDVMKPFYEQLLPYLDAYLTS[1]ADEKNDTLSLVQKDPMKKQGK[5]KLLKQT  838 
TERMITE      728   FRVGRSMLPLARLGLSALDKWYCTLPSHLVTPLLMQVLPYLDPFLRS[4]SGQDVIIEKELMVLGRRNRTN   -YSQNK  804 
FLEA         681   FKLGYNHLTLASLALETLERWTDHLSKEQNTILLDEVLSCLEPYLQS[4]GDPDV---KVCLITD------   --SRSQ  747 
STONYCORAL   773   FKLGLSYTPLAEAGLDALESWTTALPADKLKPFLREILQCLDGYLTT[6]HNECNTIV-LITSSHHTSRGR[4]KLLKMK  855 
LIMPET       742   LTLGLSYLPLAGIAIDALEYWCHNLPDHIVKPHYSCILPYLDNYIRT   VDKGMVAFSIFM---WYISCG[5]SLLFSS  817 
HUMAN        756   FKLGLSYTPLAEVGLNALEEWSIYIDRHVMQPYYKDILPCLDGYLKT[3]SDETKNNWEVSALSRAAQKGF[5]KHLK-K  836 
STARFISH     775   FQLGLSYLPLAETGLEALERWMLHLLPDSLQPHLKVILPLLDGYLR-[5]GSDAADVVQTVTMASASSSGR[8]KLIK-G  859 
SCORPION     755   LQLGLSYLPLAMSCLDALETWLYSLPSELLKEHYCKLLPSLNDYFLA   -SDNISLQPLKNIHTFTKQSL[8]KISQYK  835 
SHRIMP       746   LQLGVSYLPLAEVCILALQLWTKSLSQEILSEHMPHVLPLLLPYLRS[3]GGEAEVHTRVITVKMAFARQR[5]KKMKES  827 
DANAUS       918   -----------------------------------------------   ---------------------   ---KYG  920 
BOMBYX      1014   --------------TNAFDVWFSVLPINEITT---------------   ---------------------   SLEENK  1037 
AMYELOIS    1019   --------------LDSYEHWLTNLPLPNIQD---------------   ---------------------   IYIEES  1042 
ARCTIA      1007   --------------NMSYDNWCKKLNLETVTE---------------   ---------------------   ELNKII  1030 
PAPILIO     1016   --------------IMNFKLWCKEFEIDKIAI---------------   ---------------------   DIKNDF  1039 
PIERIS       940   --------------YEASENWLRKQNLCEVAR---------------   ---------------------   ELRRYE  963 
PLUTELLA    1089   --------------IDNFGTWCKHLPLKRVTN---------------   ---------------------   NILKKT  1112 
 
CAPITELLA    839   MFDAE--[2]KESELKEIQRKCVLLLGSLGGSINHALVF-G-QTANPPDLVAWD--SDQHLKFDLPFLDIKTSIYFDAFL  911 
TERMITE      805   KVARKKI[3]PESELSQLQHEIISFLGQLDSTTCLALLK-D--PQQEEDVIPWAtcLQQPLVFPLPFKDMKLNINLEKLI  881 
FLEA         748   KKVKKQI[3]TPSELALLQRDIITFIGKLSSMDCSSLIS-KnISNHYDHLIPWD--LKQHLRFRLPCQGVKPLIYLDKLL  824 
STONYCORAL   856   PQSQH--[2]TLTPLAKVRHKILRMFGGLGGETNILLLD-NtGINSSN-AVVWD--TENHLTFAVPFQDMKPSIYLDPFL  928 
LIMPET       818   FSSFSTI[8]YESKLGVIKDRVVQYLGSLGGSINYTLLT-NsQDDISKQAIAWD--TEQHLRFETPFIDMKPIIYFDPFL  899 
HUMAN        837   TKNLS--[2]EAISLEEIRIRVVQMLGSLGGQINKNLLTvTsSDEMMKSYVAWD--REKRLSFAVPFREMKPVIFLDVFL  911 
STARFISH     860   ASTTG--[2]QDSPLRSVQLRILHLLGSLGGQTNAYLLE-TsAEEIAKVAVAWD--TQPRLQFAVPFVDMKPNIDLDRYL  933 
SCORPION     836   KIKQTDL   HESELIKVQHRILRFLGSVGNQYNFAMIS-AdKIKIHEVAVAWDinKQNHLKFYLPFIDVKLEIFLDKFL  911 
SHRIMP       828   KRVEETA   ----MQKIQLMILRLIGSLDPLLRLHTIP-QdPDTIASAAVRWNv--QKLVKFATPFEHIKIDIYLDDLL  897 
DANAUS       921   LNDTNDT   --------------VVRSARVIIEACDGS-----------------------------------------  942 
BOMBYX      1038   LLDEHKA   --------------VIKSLNIMLMV--FE-----------------------------------------  1057 
AMYELOIS    1043   YYDN---   ---------------VKSLNIYLNITEFY-----------------------------------------  1060 
ARCTIA      1031   NMAD---   --------------ILGTLDVSDEIC--Q-----------------------------------------  1047 
PAPILIO     1040   FEDIN--   --------------LIKSLKILLNIFDKN-----------------------------------------  1059 
PIERIS       964   FNTERWE   --------------VVQGVRGMIKAT--G-----------------------------------------  983 
PLUTELLA    1113   FVSDDAI   --------------IIYALKKMLKI--FN-----------------------------------------  1132 
 
CAPITELLA    912   PKVVTLATVSSDRQTKVAACELLHSLVLLMLGRSASQP----TGNPMAAIYRKLFPQMLKLATDVEQVSRQLFEPLMLQI  987 
TERMITE      882   PRVVELAMTSSDRYTRFTACELLHGIVMLILGSGQEAQ--TSHPDKYSELFRKLSLPLLKLGCDPDPAIHRLYNLLVLQL  959 
FLEA         825   PRINKLVLDSNDRQTRIAACELLHGIVLYILGTGMQVN--TA---QLVHLYTNIFPTLLQLAADSDIIAMQLFDPLMIQI  899 
STONYCORAL   929   PRVVELAAKSSDRQTKVAACECLHSLVHYMLGKSVTQP-qGFKKSPMEHLWKHVFPTLLQLACDVEQVSEQLFKPLVFQL  1007 
LIMPET       900   PHVVELASTSSDRQTKVAACELLHSLILYCLGRGAQQPgeVQKRYPMQKLYKKLFPAMLKLACDVEQVAKQLFEPLTMQL  979 
HUMAN        912   PRVTELALTASDRQTKVAACELLHSMVMFMLGKATQMPegGQGAPPMYQLYKRTFPVLLRLACDVDQVTRQLYEPLVMQL  991 
STARFISH     934   PRVVELALTSGDRQTKVAACESLHTLVLFMLGKGTQQPeqRQAKSPMQHLYRRVFPALFRLSCDVEQVARQLFEPLVMQL  1013 
SCORPION     912   PRIVTLSTTASQRQTKVAACELLHAVVTFMVGCGAQQQpeLQAIYSMKKLYKNVLPALLQLACDVDEVARKLFEPFTFQL  991 
SHRIMP       898   PHVVDLAVNSSDRQTKVAASELLHSIIILMIGTGAQKSqeTQLKEPMAPLYRHIFSAMLRLACDPDHVTRQLFLTLSYQT  977 
DANAUS             --------------------------------------------------------------------------------   
BOMBYX             --------------------------------------------------------------------------------   
AMYELOIS           --------------------------------------------------------------------------------   
ARCTIA             --------------------------------------------------------------------------------   
PAPILIO            --------------------------------------------------------------------------------   
PIERIS             --------------------------------------------------------------------------------   
PLUTELLA           --------------------------------------------------------------------------------   
 
CAPITELLA    988   IHWFTKSNNSHRPDTEALLNSLMDGIVSPSDSAVRDFSAKCIREFLAWSIKQTspKEMEAGPANPKRLLKRMYSLLEHPS  1067 
TERMITE      960   VHWYSSKFKLKSKEVEILIQTLMDGITHPTDTALRDFSARCLHEFVVWSVKQG-------SHVNIKYVMKQIYSFCLHPC  1032 
FLEA         900   THWFSSQWKIKSIETSLLIDQLMIGTSNETSASVRDISAKYLNEFVKWSLRQAdpEDLRSSSVNLEALISKICDYSINSS  979 
STONYCORAL   1008  IHWFTNNRKYETPETMALLDAIVDGIVHPVDTSLRDFSAQCIKEFLQWSIKQSseKQLEKSPINIKSLLKRLYSLALHPS  1087 
LIMPET       980   IHWFTNNKMGESSETMALLDTIFDSIIQADDTSLRDFSGKCLREFLHWSLKQSsvKTVEKSPVNASSILRRIFSFALHPS  1059 
HUMAN        992   IHWFTNNKKFESQDTVALLEAILDGIVDPVDSTLRDFCGRCIREFLKWSIKQItpQQQEKSPVNTKSLFKRLYSLALHPN  1071 
STARFISH     1014  IHWFTGNKKFESEETTALLNAMLDGVIHPTDTSLRDFSACCLKEFLKWSIKQTskKQQEKSPINTKSLLKRLYSMALHPS  1093 
SCORPION     992   IHWFTTKRMINSDETKQFVQVIWDGLVQSKDAVFRDFSARCLKEFVQWSIKQTsvREQEENPIGMNVVLNCLYNYSLHPN  1071 
SHRIMP       978   IHWFTNNRNFENVDTMVLLEALMEGIVTANDPALRDVSAQCLAEFVKWSRKQC--RQQNSVSSNIKSIIKRIFSFCKHPS  1055 
DANAUS             --------------------------------------------------------------------------------   
BOMBYX             --------------------------------------------------------------------------------   
AMYELOIS           --------------------------------------------------------------------------------   
ARCTIA             --------------------------------------------------------------------------------   
PAPILIO            --------------------------------------------------------------------------------   
PIERIS             --------------------------------------------------------------------------------   
PLUTELLA           --------------------------------------------------------------------------------   
 
CAPITELLA    1068  SMMRLGGALMFNSIYSVFREEDALVDQFSLQILSVLVNSLALAHRDDKSLGTQEQCKSALLHVERILIKKQVTFNKDSKQ  1147 
TERMITE      1033  PSKRLGAALVLNSVYTVLREEESVVNQFWLELLYHMVMNLSLSEETDSILGGQEQVVTAVNHIERVLKEKASLFNKEDNI  1112 
FLEA         980   VHKQLGAALTFNNLYMIFRENDNIVDQFWIQLSTYFVQSLMVNKDHTNI----QQLEETLNHLMRVLVEKSDLFNRDSGH  1055 
STONYCORAL   1088  ASKRLGAALAFNNIYTVFREEASLVDIFVLEILVNYLECLCLSHGDEEARGTQEQCVQVIIHLERIIHSRAQLLVKENHR  1167 
LIMPET       1060  VFKRLGAALAFNNIYQIFREEKSLVDRYTFQILVHFVESLSLAHKDDKSLGTQEQCAAVLKHLQRIIIFHEDILKKPSKI  1139 
HUMAN        1072  AFKRLGASLAFNNIYREFREEESLVEQFVFEALVIYMESLALAHADEKSLGTIQQCCDAIDHLCRIIEKKHVSLNKAKK-  1150 
STARFISH     1094  SFKRLGAALTFNHIYTVFREEDSLIDQFVCEILVTFVNSLALAHHDDKSLGTQLHGVEVLNHLERIIRVKADMLNKESKI  1173 
SCORPION     1072  PYKRLGAALAFNSIYTIFREEESLVDKFTLEIAVHFIESLAIAHYDDKILGTQDKCKQALNHLERIMEVKAKLLSKTSKK  1151 
SHRIMP       1056  AFKRLGGALAWNSIYREIREDGQAVDIWTLDLLAHLMTSLDLAQVDDPALGTHEQTKSAINHIERIIRVKSDLFQKKSGQ  1135 
DANAUS             --------------------------------------------------------------------------------   
BOMBYX             --------------------------------------------------------------------------------   
AMYELOIS           --------------------------------------------------------------------------------   
ARCTIA             --------------------------------------------------------------------------------   
PAPILIO            --------------------------------------------------------------------------------   
PIERIS             --------------------------------------------------------------------------------   
PLUTELLA           --------------------------------------------------------------------------------   
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CAPITELLA    1148  RIKPRGW---RDANMTTAVRWLLRQCGRPQTECRHVCMRLVCQLAPCVHEINGARELFSVLLSQGNSEYFIQRFEFGMY[5]  1228 
TERMITE      1113  RRKPPEF---EGILLKDAVSWLLLKCGTVQVECRHKCMELVYVLAPLLPVCKSGSEFVSWYAATHSWTSIIRICEGSKE[2]  1190 
FLEA         1056  RNIPQVL---NGCLLKHYVTWLFKHCGFVENHCRRKCMEMFLKLAVLVDEINTAHMFIMQNTGNFVIKSVIEIGECSTN[2]  1133 
STONYCORAL   1168  RRIPRGFasqSSITLIHMIPWLVKQCGRPSSECRHQCMRLISKLAPLLPGVNSAADWMKKT-HEDHPSSFVHRFEGGG-[5]  1249 
LIMPET       1140  RQEPREW---SNKTLDIAVRWLSRQCGRPQTECRHTCMKLVYNL--CTHVQGNYFVSFDLIDIVDKSTIIKKVFEGGGT[6]  1219 
HUMAN        1151  RRLPRGFppsASLCLLDLVKWLLAHCGRPQTECRHKSIELFYKFVPLLPGNRSPNLWLKDVLKEEGVSFLINTFEGGGC[4]  1233 
STARFISH     1174  RRIPREFpagVCPTLSMLVIWLLRQCGRAQTECRHQCMILIYKITPLLPGHNTPQTWMQNTLKEKGPDYFVSRFEGGGV[6]  1258 
SCORPION     1152  RRPLRNI---NDSILPEVVEWILKNCGCLQTECRHKCMELVFQLAPCLSGFNGCKDYFSHLLETKGKKFFLNCFESEMS     1227 
SHRIMP       1136  RRLPPGF---GDGTLVDVLKWLFEQCGRPKALVRHTCMELLASLAPQVKGCASVRDFIEKYVGISKLSEIVDILEGGGE[3]  1214 
DANAUS             -------------------------------------------------------------------------------      
BOMBYX             -------------------------------------------------------------------------------      
AMYELOIS           -------------------------------------------------------------------------------      
ARCTIA             -------------------------------------------------------------------------------      
PAPILIO            -------------------------------------------------------------------------------      
PIERIS             -------------------------------------------------------------------------------      
PLUTELLA           -------------------------------------------------------------------------------      
 
CAPITELLA    1229  GLN--QKPTMSRVQE-NFSLNAACTWFDLVLATLDCYTWVFGERLMSPNQILIASN[3]TIIFQVLHHFMEELAQEDISA  1305 
TERMITE      1191  GIT--VTPTLKHLRN-EVALVYVVRWLRMVLTSFDCYVWLFGEELVKPSVLWGTEG[6]TRIFEAAVYFIQHVCHRDASS  1270 
FLEA         1134  GLN--SKPTLEHLKQtEFIFGDILKWMKNLYASLDFYVWLFENTLFTPTTLFS---[4]SKILVTIQYFINNIVNIDPAD  1209 
STONYCORAL   1250  GIE--QYPTLAHIGG-HFSLKETILWFEFVLAALDCYTWSFSEHLLSPSWVFTSSE[5]SVLLVSLKFFLSHLAMFGITE  1328 
LIMPET       1220  GIS--ACSTLLKISD-TFTLTSTMNWFDMLLAGLDCYTWVFGEDLLTPINIFSGTG[3]SKLFESLEYFLSNISLRSIDE  1296 
HUMAN        1234  GIL--AQPTLLYLRG-PFSLQATLCWLDLLLAALECYNTFIGERTVGALQVLGTEA[1]SSLLKAVAFFLESIAMHDIIA  1308 
STARFISH     1259  GIS--KYPTLSTMGQ-PFSVKLACSWFDHLLAALDCYTWVFGEKLLSPSVVYTATA[3]SVLFQSLQYFLSSLSLLDITG  1335 
SCORPION     1228  -------NTVPSFNQ-NDGLKPIINWLEGLHTMLDCYYWVFGQSVLKLSDIFNDAS[3]SKFFPSIEFFLKTLCIDFDQR  1299 
SHRIMP       1215  GISyvKNPTASSKHI-GSSLKDINIFLEALSASLDGYCWLIGQGIVPAAKLLNHSE[1]-QLFSATTYFINEMALLTVSE  1290 
DANAUS       943   ------------ILS-----------------------------------------   ---------------------  945 
BOMBYX       1058  ------------LRS-----------------------------------------   ---------------------  1060 
AMYELOIS     1061  ------------LHS-----------------------------------------   ---------------------  1063 
ARCTIA       1048  ------------KIQ-----------------------------------------   ---------------------  1050 
PAPILIO      1060  ------------VEN-----------------------------------------   ---------------------  1062 
PIERIS       984   ------------VKS-----------------------------------------   ---------------------  986 
PLUTELLA     1133  ------------LKQ-----------------------------------------   ---------------------  1135 
 
CAPITELLA    1306  AVKLFPKVADG[3]FTPREREDYNQTKCTVIVRTLSFICTMFgnYKTESLKVIPTSFWSSNLWDTLLLAVLQPTQLGFNM  1385 
TERMITE      1271  VTCLLSTDTKD[3]ITPWEAESFDRTKCFVTIRLLDMISTVL--KSGEAGCLPHSLLNL-QLWQLIVACVLHPGSLGFDL  1347 
FLEA         1210  LPAFL--DASV[3]ISIKDKEKFIEFKYNTFIMILTFVSKIL--FCDDADELITSFSWLNRLSNVVVNCLFCPQDLHFNV  1285 
STONYCORAL   1329  ATSCFTSGPSR[5]FTPKEIDDYFRAKCTVIVRVLNFLTILLqdFPQETLKTLPPEFWSEDLFEVVLSCVLEPGVVGFHM  1410 
LIMPET       1297  VSKLFKE--SS[3]FTPREIEDFNRNKCTVIVRITNFLSVLIgkYPKDAIKVIPGTVWSDTLWELLIKCVVQPQSVGFNM  1374 
HUMAN        1309  AEKCFGTGAAG[2]TSPQEGERYNYSKCTVVVRIMEFTTTLLntSP-EGWKLLKKDLCNTHLMRVLVQTLCEPASIGFNI  1386 
STARFISH     1336  AARGIEYGGSK[7]FTPRESEEYNQEKCTVIVRLWDFLTVLLenYASDAVKVIPKSIWQDSLFDLVVTCILQPTVVGFNM  1419 
SCORPION     1300  VQAFFTHESVK[3]FSPKEKDEYLRLNCFIIVRLINFVTTIVenYHLQ-LNTIPSTFWSINFWNCIYSSVLNPKFLGFDM  1378 
SHRIMP       1291  YMKNHDAFQNA[1]ATPYETEATAKLKCTVIVRLLDFVSVVLqeGPKVASLLSQHSVWSATMFSLLTCCTLDPASVGFDI  1368 
DANAUS       946   -----------   ---------------------------------KSDEFIVS-------W-----------------  954 
BOMBYX       1061  -----------   ---------------------------------DLIKT----------W-----------------  1066 
AMYELOIS     1064  -----------   ---------------------------------FMNKLA--------LW-----------------  1071 
ARCTIA       1051  -----------   ---------------------------------ALNILADVFDH----------------------  1061 
PAPILIO      1063  -----------   ---------------------------------DLIKEI-------KIW-----------------  1071 
PIERIS       987   -----------   ---------------------------------DVVGEEAVN------W-----------------  996 
PLUTELLA     1136  -----------   ---------------------------------ITSLLIPETCELIQRW-----------------  1151 
 
CAPITELLA    1386  GQVEVMNHLPEQTLGTLQILMRsLPRNLAQELIESVSRHLNMSS-cDLSSKLP-IPLLEP[2]DYIQLRLLVSGFEQL--  1460 
TERMITE      1348  YNTEVTDGLPKNLIQLLGVLQEtLPSSQLEELNSELGKAVSSMQ-tDVLSNLQ-DSLRND[1]VTLEQRQLLKGLEIL--  1421 
FLEA         1286  ENNYIGQNYLIKLNEFIENLRQyKNDTYYHQIEGSIIEKLNECI-hEYFNETE-VNFNSV[1]LSVAKNNCLNAISSIck  1361 
STONYCORAL   1411  GDVEVVEKLPEQTGVLCKLLVQrLSGECLERLKGTLEKKIALGShcNLFDQLPfPLSNPQ[4]DCLRLAYLVQGYQQL--  1489 
LIMPET       1375  GDVEVMNNLPSE-----------VPTKLMFVGITNFS---------DLFSLLTnLSLNNP[2]GHTVLQHLVSGYILL--  1431 
HUMAN        1387  GDVQVMAHLPDVCVNLMKALKM---SPYKDILETHLREKITAQS----IEELCaVNLYGP[4]DRSRLAAVVSACKQL--  1458 
STARFISH     1420  ADVEIMNNLPKTTRKLLRLMSThLPANLRNNLSKAVTRSVTKSShhDLTKLLQsMFGRDE[4]DHGKLIHLVKGYEQL--  1498 
SCORPION     1379  TDTYIFNQFPKETRTLLKVFYEyMPKPLYNNFNEHLYEYL--ESkcNIYNLFP-LNLNDK[2]KILEIQEMLLGYEQL--  1452 
SHRIMP       1369  KDTEVSKHLPSRLEEILGILARrGPSEVIGEYSDYLEKQLQKPE-nDIIKMLP-LSLSET[2]INLRSRHVIEGIGIL--  1443 
DANAUS       955   ------------------------KDMFNSFLDSPHLRMCLETS----------------   -----------SEGL--  978 
BOMBYX       1067  ------------------------PDSIMKV----TPKKS---D----------------   -----------LEYI--  1083 
AMYELOIS     1072  ------------------------PKRVMRK----YLEGATGTE----------------   -----------LSFL--  1091 
ARCTIA       1062  ------------------------PISYSRVWMDILLEKENQIR----------------   -----------HVIA--  1085 
PAPILIO      1072  ------------------------LPLIVEKHQNGIKKRF--------------------   -----------IPYF--  1091 
PIERIS       997   ------------------------AKAVREIYDAGIERYA--PH----------------   -----------KPYL--  1018 
PLUTELLA     1152  ------------------------PKELLKLFKSNYIQDFLKSK----------------   -----------MAYL--  1175 
 
CAPITELLA    1461  NSAGLLSNTLVSKSseK[4]LVNTV------FMGMVTAVD-[ 2]PTLvNLSPV--SQSLAEKMLTLAFQMGYPEKNLVE  1530 
TERMITE      1422  HKCGMLSHIVKELP--N[4]DGNQIVKh--LFSALVEGQGD[ 1]KRTvVLQPA--AFSYAESLLKFAFLLNKEVTTVIC  1493 
FLEA         1362  HSYVTRSKFWSSLA--N   --GQYITn--IYNGLIEENTD[ 1]DTKiGIFPEhnVINYYGKILSVIFEHVDCKDLLIE  1429 
STONYCORAL   1490  HCAGLLLPALKAQA-rN[4]YAVKLFT--AVYDGVKPSLNV[ 2]QTV-ILDPA--SQHLASKLLDLAYDLGLQFNYLME  1562 
LIMPET       1432  NKTGLLVNTNV----qQ[4]TVYKVCIyPQFFLGMNIPVSV[12]KKIiTLTPA--ASILGKSLLDLSFKLGLKDNVLIT  1514 
HUMAN        1459  HRAGLLHNILPSQS-tD[4]VGTELLS--LVYKGIAPGDER[ 3]PSL-DLS----CKQLASGLLELAFAFGGLCERLVS  1530 
STARFISH     1499  HQANLLSAATTGHG-sG[2]FAVKLFI--TVFDSLTTSDEA[ 3]LQA-NLTPL--SVELAESLLDLAFLLGIEAKMLVS  1570 
SCORPION     1453  IENKLWPKQNCNKS---[2]LACDMLS--SVWESCILETEI[ 3]IPI--LNPS--VLNFGKKMLTVALKLDISSEDLLK  1521 
SHRIMP       1444  EKSGWLAKCNVVSY--S[4]LVDWLCG--SIFKEQNLSVSG    ---iSPHPS--LLKFLYTVMQLAITLDPKVKHHLL  1511 
DANAUS       979   --TDLTYVALTYMD---   --------DVEIKNILTR---    -----------------------------------  1000 
BOMBYX       1084  --SSALSASLKASS---   --------RDDIKRLI-----    -----------------------------------  1103 
AMYELOIS     1092  --TDCLTAAVKVTG---   --------FNVKSVLL-----    -----------------------------------  1111 
ARCTIA       1086  --SDMLSIAEKCLS---   --------CSEFEDVL-----    -----------------------------------  1105 
PAPILIO      1092  --TDLLHIIFKFLP---   --------TPDIERVVI----    -----------------------------------  1112 
PIERIS       1019  --MDVLCVALPALN---   --------IQEFEELFDD---    -----------------------------------  1040 
PLUTELLA     1176  --TDVLALSLNFLK---   --------PAEVKGLILECQE    -----------------------------------  1200 
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CAPITELLA    1531  LIFNSNNIHGVSTSVQCSPH-   GtLFYAAFKSVVNLNFVKSVEKFVPLLMRHLEANGET-LSSVLIGIADH-------  1598 
TERMITE      1494  CIKEQASIQNPATHSSVLHGD[1]---FFVTFRSAILEHMLACFEHSVSCLIKDISANNVQwVISTVTEILQYYAKIRKS  1568 
FLEA         1430  SVLNDVHIIGNITESKLAHGQ[1]---FYSIFGNQIIKYLMRFPIDAVKKTITNLDGASPIkRHIIVDFLIQIILYIYRN  1504 
STONYCORAL   1563  SIMEDS---NDNPGSSCGCT-   ---FYRIFQTSINGFFIERANIHMANILMKAASSPFL-VLSLLNGILDQVIRDKIL  1631 
LIMPET       1515  ALLNDDMIQGKTPSVNLQ-H-   GeAFFLMFKSVICQYIAENGRTIIPILTNQAKTHGRK-VNSILGATVDYIARDRTL  1588 
HUMAN        1531  LLLNPAVLSTASLGSSQGSVI[4]GeYFYSLFSETINTELLKNLDLAVLELMQSSVDNTKM-VSAVLNGMLDQSFRERAN  1610 
STARFISH     1571  CLLDKTALFSGRSSTSKGAV-   ---FYTTFKTKLNGEMAVQAQKVIPLLVREGGKDVTV-VSSVLNGLLDYLTSSREV  1642 
SCORPION     1522  KLLDEQQLYVSNLKTKTRRGL   --IMFSTYQQEISLFAGINSKHFISSLMNNINKSKTT-VLKILVGILDSIGKVKEF  1595 
SHRIMP       1512  SWATNSDTVSGTSGQEVEKGS[1]---VLSILGPKLIPQFLESPDDALSRCVEMIREGRFLpAMGFASALLTCLIRNADI  1586 
DANAUS       1001  -----------------GPGE[1]GlKFAASLISVFYPFLNAA---LLE----SCSLLLYD------------VVRYANR  1042 
BOMBYX       1104  -------------SGGDGRDL   ----CRRHVKVFFGFLVKSPSVLLDGDVTSAYSLLD--------DVVDCYVRMRCP  1155 
AMYELOIS     1112  -------------EGKSAKDL[1]GvKFCGQFMRVFLNSFLKKPYVLMDDDVGDCCVVLD--------VVVRFCVKWKCS  1168 
ARCTIA       1106  -----------------EKNE   --DFVLKYLRVYFERIL-----LTEGVVTNTNLFIE--------VLKYFCINYKKY  1150 
PAPILIO      1113  --------------------L[1]G--FSVDFMPVVFHHLVMN---------FDLVKILHQ------RDVMKVLVKYSKI  1153 
PIERIS       1041  ---------------------   DvNFCKWAVPALVYIIEQNRKTPLPLKKSQIAELLPL-------------------  1077 
PLUTELLA     1201  -------------NGSNEKD-   GlKFCRFFVKSFAGYFLES-NILMDVEMKGLCVLIH--------DVVKHFGRLESD  1254 
 
CAPITELLA   1599  ----G---KMVSRAIVSQWSSLSVWWSEStaSLDTKMVAITLLTKLMQIDST-viIDVKNKSFYYVFKMFLGLISDKNNT  1670 
TERMITE     1569  KHQDSttlCAFERSIVNHWNKLSSFV-EG--NSEQVYQLLGLVVNLARIMPQ---PDRGLARCEALQKWVITQLTSRDLQ  1642 
FLEA        1505  EKENEfliSNISETMLNHWNDIVQHVTES--DAVDLVTYLGIIVPVSNVV----------GPINYLAEWCMKLLMNTTVS  1572 
STONYCORAL  1632  RTRNG---SSFVAVLLNNWTSFEIFWRTH-sAMDLRHSILMILKKMLILDPA-kvTDCNRLTFPSLFEMYLLYLKDKSTT  1706 
LIMPET      1589  RKKEG---PNVASTILSEWKKFSTWWTNN-aPPELQNLAISLLTKVLLIDSR-vtSHTSHPSFSTIFEMYQTMLVDNKTN  1663 
HUMAN       1611  QKHQG---LKLATTILQHWKKCDSWWAKD-sPLETKMAVLALLAKILQIDSS-vsFNTSHGSFPEVFTTYISLLADTKLD  1685 
STARFISH    1643  RRTHG---MSVHSAILTQWDILMGGLKKG-cSTDLQSFALLMLRKLLQIDAK-fvSDTTHPVFSSVLEAYSFMLTDASTS  1717 
SCORPION    1596  RYRYG---KDIINSIMCQWSRLQQCLEES-cDIDLQNDIITLITKMFLIDSS-fiKGNVNYDSNSIFFSFITLLQKSEMS  1670 
SHRIMP      1587  RKKYS---VKVVQSFLKHWPTLAAQAGKT---SLHQDSVLSLLSSLFLIDREgtiKSHCTSSRSDMVVFYNGLLADAKVE  1660 
DANAUS      1043  RGRRG----EVEDVIEQIWPHYEKIATNK--------QKQQFFME--CLPGV-------RSEDCVVYRGLVDLLKS-RED  1100 
BOMBYX      1156  ERWRG----DVLNLVDGLWPVYEQQTEFS--------KKQALLVSLSRFPVP-------PPPTSPPVAWGVKTLME--GE  1214 
AMYELOIS    1169  EAVYE----QLLDLVDEVWPVYDSKTDFN--------QKCQLLNNMSCLPKK-------LSRDSNPMRWVAGQLNE-QGN  1228 
ARCTIA      1151  EKHYD----RILYIVEKIWPNFE-QLDFE--------VKLLVASELLRLPRS--------VGLISPVRWMMSAITSPDTR  1209 
PAPILIO     1154  ENY------DVLDLVDQLWPEFEKVSTFE--------QQYSLLLEVSFLPNK-------LLPESKPMQWLINTMKSETST  1212 
PIERIS      1078  --FCK----APVEFLDRFWADFESNSTFE--------EKIEVALVIGAGEAC---------------LWAERIVQK-DTP  1127 
PLUTELLA    1255  GVICR----KVVETVDQMWPTLESQLTLE--------QLCAILSDLQFLDTS------DLQLSSNPGLWWLRMVPE--VR  1314 
 
CAPITELLA   1671  LQFKTRVLDLLIFFCNLPAE--ENKQLESCLNQFVADCFPMSSLEFHAGSQQQKCYITALDRLLLAMELSGSLMLLNLII  1748 
TERMITE     1643  LHYKSRALDLLVCLAGPQED--TNQELRSALQTLREQHFPQLSTELHSGSVGYSGFVNAFRKILRGLEESGSCVILLSVV  1720 
FLEA        1573  LDTKSKVLDVLPFITGPKDI--ENPELTQALKTFQSLHFPLESKEFREGSIERASYMSAFSALLNSLCKSQSPILLERII  1650 
STONYCORAL  1707  LAFKGQVLELLPYFTKSTEE--YLRRLKEGLNAFVTNNIPLKSTEFVTGGPQYNDYVQTIDKLLAAFVNSRSLILLEVLI  1784 
LIMPET      1664  LAFKNKVLDLLPFFAMAQET--YITKLKSSLDRFVADNFPIKSNEFTKGSPRYQDYISAINKILLALELSGCSMLLELLI  1741 
HUMAN       1686  LHLKGQAVTLLPFFTSLTGG--SLEELRRVLEQLIVAHFPMQSREFPPGTPRFNNYVDCMKKFLDALELSQSPMLLELMT  1763 
STARFISH    1718  LTFKAQVMDVLFFFTSLPDG--EQTKLRSALDRLVADNFPLNSSEFRVGSPKYIDYAGALNKILTAMVLSGNLMLLEIVI  1795 
SCORPION    1671  LEFKICVLDLLPFF--LCDA--FLCKVQAALNDLFTNHFPLYSSELKPGSSQYNDYHLAFTKLLIALELTGNEMLLKFVI  1746 
SHRIMP      1661  LQAKIKVLKLLPFFFTMGED--IAKSVSEALEMLSLNHFPLHSTEFSEGGARDREYHQAICEILTALELSLSPILLQFVV  1738 
DANAUS      1101  LETKLMMIDVLPK--------------SLPLLLF--PLLPSRLSEL------RGSLANCFRAILDALATNAHYLVIKAVA  1158 
BOMBYX      1215  ITQRICLVGAL----------pAGEEYSAAYSSF-SGVVGPRLREA------ARGRGPALRALLGA-AHCGDPTLLRTVA  1276 
AMYELOIS    1229  TENSVRLMELL----------pGGDEFADCYATFASNTLSPRAGDC------GRA---ALRAALHALAAAPSESLLRIVA  1289 
ARCTIA      1210  LDHKLRMITIL----------pGGSEYSSCYRSM-AGTLPIHLSEM------GGDHAGVLRALLDSLATTGDLTLLDIII  1272 
PAPILIO     1213  CEMKTKLIGLL----------pPGEAYKSTWSWY-VGLLPARLSEA------QGESGLLLGALLEALIAA-DSSLLKTIS  1274 
PIERIS      1128  PLHMLQLLPLLQSDMRRRVA-------STALSSA---GVTGAGGVA------CAKEGVAVAAVRALLAATPSLELVDIIA  1191 
PLUTELLA    1315  NDDKVRLMAVLLVLLKNDVGsdVQEKYNVALQSY--ATTLPVLRSS------LTAHAPAVSALLRAVAGAP-PALLPLLN  1385 
 
CAPITELLA   1749  SVICKEVKHT   HENAIQSAFQRFIKRL--PKDKHKLALDVPYKIFsQEGRFTNNQRRAACEKVSLSLMRLVHSSALTE  1823 
TERMITE     1721  AMAASESQHV   LEDQIQKSLQIFIKRL--EDKQQVKAIEAVFKVF-VDDQYDPSVRLGCAQRFVRPLLQGCRRSAARE  1794 
FLEA        1651  SIIAADLDHI   CEDEIQEKLCRTIENC--APENQFNLLRIPYFQI-KSREYTPSIRVSILKRVLGTILTSCDQQIIEL  1724 
STONYCORAL  1785  AIFCRERQHV   HEDQIQQSFIAFIQRLhpEPDQAKAAMDVCLSIFfNERDYQTHSRRAVIERICITFLLKTSTTARRA  1861 
LIMPET      1742  SIFCRESKHV   YEDEIQDVIARYTKRL--VIYKQKLALDIPYKIFtSSGSYPSAIRIAALSRVCLPMLRLVHKSAVIE  1816 
HUMAN       1764  EVLCREQQHV   MEELFQSSFRRIARRG-sCVTQV-GLLESVYEMFrKDDPRLSFTRQSFVDRSLLTLLWHCSLDALRE  1838 
STARFISH    1796  SIMCRDEKHA   YEDEIQESLAAFIKRL-pEEKQT-AAFGVAYQIFcQENSFSKEIRRAAIERVCIPLMRLAGVKALSS  1870 
SCORPION    1747  QIMCRESTHL   LEENIQKCLKKLCKRT--DSNKERLIAEVPLKMFlEDELYPSDMRIHIIEKVFRVILGMISKITLKY  1821 
SHRIMP      1739  NLFCREDKHR   YEEVMHESLEKFMKKL--PLLKQQETLKHIYDMYnDPTCIKQNLRYNIMDLVLTPLLQQAEAVPTQN  1813 
DANAUS      1159  TLAATDPTPG[1]WDSALDSCMKSLARTE------HRGSWQAIYDTC------I-NLEYSAFIRLMVPLLRHSDSYDVEW  1223 
BOMBYX      1277  ALAAGDDTKG[1]WDEAIDSCMAAVAKHR------DVTVHETIYAWT------WTGLSTGVCERMLVPLLRHTPAKRLEE  1342 
AMYELOIS    1290  ALAHTDDEDS[5]WEAALDACSASLARRD------NFKACDILLELS------DDSPSLGVCSKLMLPILRYSTSSYCEE  1359 
ARCTIA      1273  TLAAADDTKG[1]WDDAIDASMSSVADRR------DENIYDAAYQTM------KKRPGLGGCRRVFLPLLKHSTRIFCED  1338 
PAPILIO     1275  QLIAGETASG[1]WDDAIDASMVSLSKRN------DMSVYGTLYAYC------WEGLSLEVCFRLMVPLLRNSTAAVCEE  1340 
PIERIS      1192  TLADDETECD[1]FEAALSQWARNAAANA-----CAADILTRLHELC------WDARTLGVLS-VLVPMLRAIDPSLVED  1257 
PLUTELLA    1386  ALPLSPPLPA[1]LSTALRTCAASISTHA------G--TLHAVRELC------TRDARTDMFDALLLPVVRYSSTKTCED  1449 
 
CAPITELLA   1824  FYCEHIKEIMKII--EAKPTKAPEHAFEAQLTSKIGCFELLEVMYSRLPNTDVNSKDSSINKSFCSPKIPDtGKEMNLTI  1901 
TERMITE     1795  FYRHCIQDLQGML--NVTLDCRGQLQTEHQLVGRIGAWNILEPLFVHLESSELESKECVITAAAFPGAVKT-GKELISDL  1871 
FLEA        1725  FYKNFFEEDFNNLiESPYTSASRAWDLKQAYVDRTCCFHLITILVYLSDPSIFDDASNPILRSFPDFKQEN-PREVLSTL  1803 
STONYCORAL  1862  FYQDQIQKLMSVL--EAKELKPTDPNFESQVTSKLCCFKLVEILYSQFSKSELNTLESTINKAYVGGDVKT-GKELTLAI  1938 
LIMPET      1817  FFLTHISFIMSEI--EAKLVKGSKAELENQLTTKIGCFQLMELLYSRLTKDEVNSKNSVINEKYCQTKVET-GKEMTQKA  1893 
HUMAN       1839  FFSTIVVDAIDVL--KSRFTKLNESTFDTQITKKMGYYKILDVMYSRLPKDDVHAKESKINQVFHGSCITE-GNELTKTL  1915 
STARFISH    1871  FFKECIKNIGGII--DAKTIKAPETVFQNQLVSKTCCFQLVELMYSRLVKEDLFSMDSAINKAYTN-DVKT-GKEMTQAL  1946 
SCORPION    1822  FFIDHIKEIMQIV--KSKRKSSNE----IQLVSKIGAFQLIEILYTYLSKEEVS-KESQINCSY--------GKELTREA  1886 
SHRIMP      1814  FLLTVISAVMAGM--SAPVHGRSDEQHKTLVT-KVGSFMILQIMYSKLPREKLFAPGSEINAAFRPGDQSG--KELTKEI  1888 
DANAUS      1224  FASPLLPEFLRCL-RQR-PRGSDTRVNRKCLTEQTRAFNILEIIFQKVPKHHIESPQSLLYRSLSVEP-HS-LYYLVSTV  1299 
BOMBYX      1343  FLSNKVNMLIDML-MTG-RAASNALAYEQGVVNYTRALSVLAVAFEKLPRQSLEASSSVLHSRMASP---E-SWMLVRRA  1416 
AMYELOIS    1360  FFARNLNSILSRL-ARK-PRDCISVKHQQCVVQRTRALMLLQLAFEKIPLASIQSPSSRLYRELNPPP-PA-SNHLTSAA  1435 
ARCTIA      1339  YASKIIPDLLSTL-KTGFKEPTNTEVFRERVLSYAKAFSILQMIIEKVPSKYLESGVINAKAGSQDP------WYVIKEV  1411 
PAPILIO     1341  FFSLKLKDLLLVL-KKTLSVYNSSFTCQIVVYNYIRALVLLRVCIEMVPRSHIESPKSLLYSQMTDEVGTE-VFYLTKTL  1418 
PIERIS      1258  LMSQWSNRLIRAI-RVKPRPGGDRRALIRCLNDYVRALTLLTIAFERVPRAHHERPDAKLHQALSSQP-----FQLVREV  1331 
PLUTELLA    1450  FFCATMNSILSDL-WPK-SKSSNNF------IQYAKAFALAQLAFEKLPLSTLQSPTSPLYANLDLR---G-SKTLAAAI  1517 
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CAPITELLA   1902  TKVSNATK-GE----NMNGETLLIPLRRALHCAAYNTLIAAL-ICTQKEKKFYTAFLFTENPAKNQLHWNNIVDQDVVYE  1975 
TERMITE     1872  TSRAYKYR-SEtLHDNLTGNVQLVELFRQSQCAAFNTLVAII-SNVKCELRFFTGLLFSENKAK-EVPWGKLVNCNKEYA  1948 
FLEA        1804  TRKAFKAR-TFmNYD--ENDTESAELFRQYQCTAYKTLCILI-CSTKSDLKFYTGLLFRENPLKKEIIWRNIIDCKRIYE  1879 
STONYCORAL  1939  TKAARAAS-IE----DMRGETVALELRRQFHCAAYNALVALI-CCTQTDLKFYVAFLFSENPIKGQLLLDNLVDCNRTYT  2012 
LIMPET      1894  TKCAHEAR-SE----DTRGETELVELRRQYHCTAYNLMISII-SCTQTEAKFYNCFLFSEKPSKGQFLLDNILDCEKMFE  1967 
HUMAN       1916  IKLCYDAF-TE----NMAGENQLLERRRLYHCAAYNCAISVI-CCVFNELKFYQGFLFSEKPEKNLLIFENLIDLKRRYN  1989 
STARFISH    1947  TKACHAAK-SE----DIRGETNALELRRQFHCAAFNALIAII-SCTQTDIKFYNAFLFSENTAKGQFLLDNIIDITKNYS  2020 
SCORPION    1887  TGFAIAAR-KE----NLEGESISKEFCRKYCCAAYNAVIAII-CCTQTDSKFYSTFLFQENFAKGEYIWENIIDLNKEYT  1960 
SHRIMP      1889  FRYAAKIS-KG----ELRHDQTHAELRRLCACAAYNAIIAVL-ACVQNDLRFYTNFLFSANPTKGEVIWECLVDCSRNLE  1962 
DANAUS      1300  CKLCVATR-------TQYDKTGVEDEYRLFQLANFACLSSALlCREPRAP-VYSCVF-------DVKVWSELVSEEVSAA  1364 
BOMBYX      1417  CKLCVTL--RDaVTCPEGAGGGLRGACRAFYVAAYKCLTAAL-CR-WKQPKAYVTLF-------DEKALSNLMDPEKRYE  1485 
AMYELOIS    1436  CKLCVTL--RGdARAPHVT----LACYNRYQCAIYNCLCAAI-CKSSPADKFYDFIT-------GPEAWGKIIDACGPYD  1501 
ARCTIA      1412  CIYSMTL--RTkVRCPDNASAALQDACLRLQTSAYNCLTAAI-CKRRPSQKQYAAVF-------DMSAWTKIVDPHVQHD  1481 
PAPILIO     1419  SMLCVDLVqNRrVKIPNLGFDSITKNCLLFYCENYNSLVSAIwCRQPSDPKFYSLVF-------DVKTWCRIVDPYLEYQ  1491 
PIERIS      1332  STLCVALR----ISVRTAYDDNMRELFRVFECANFKCLSAALfCRQGASS-TFRAIL-------DDAVWERLVQTSISLP  1399 
PLUTELLA    1518  CKICKTL--RDgVAPGNDV-----WAYRSFQQANFNCFAAVL-CKTRSGEKFFQVLF-------HDTVWDKIVDDTKLYK  1582 
 
CAPITELLA   1976  FPLEMENPIERRKKFVSIRTSVR   DVDPSDEPTGPASSV[ 3]ASQYLAGSSLSTDVSQFDFGSSMVSSADS[ 6]SR  2053 
TERMITE     1949  LALDWEEIPARRKQLVSIRCQAR[4]ETLGFASQSVRYIPS    ASQYLFDSTLNEDVTLFDFSTSVVSTEAR    PG  2021 
FLEA        1880  FPQEFENYPKTKKHLVEIR----   KAASVDSEELNYLTQ    QS--IFSSSLSQDITEFDMTHNVVRR--H    PV  1940 
STONYCORAL  2013  FEVELSAPLERRKQF---RMQAR   IPSPKENSLEESAG-[ 9]YSQYLADSSLSEDISQCDFSSPIQVHS--[12]ES  2096 
LIMPET      1968  FKAELDSPLERKKRFVSIRNEVK   ETRQGEEEE-SLFSS[ 3]STQNIEESSLSDDLNQYDFNSGTAQVFFS[ 6]TS  2044 
HUMAN       1990  FPVEVEVPMERKKKYIEIRKEAR   EAANGDSDGPSYMS-    SLSYLADSTLSEEMSQFDFSTGVQSYSYS[12]RR  2069 
STARFISH    2021  FEIEMNAPMERKKRFVSIRNQIQ   DTVAGSSSQQSDSGI[10]STQYLANSSLSEDIQQFDFSGGVQQFNAS[17]KR  2116 
SCORPION    1961  FPIELDT-IERRRKFISVRHENR   ELNSNKTLNFASSLK[ 2]PSQYLSDSSLSDDVSQFDFSSSELAFSQD[11]SN  2041 
SHRIMP      1963  FDVEINFKPASKKRFVAVRQKLR   ETAREEGAVVAGTVQ[ 2]ASHYLSDSSLREDMSQFDFNNSVVLAMSQ[ 3]SS  2036 
DANAUS      1365  KPQWGHRVTRYAPSVPSVPSVSS   -VPSVPSRLPSKSLS    LRSPVFLRTLSENPFMYDLVEEKE--EVS    --  1428 
BOMBYX      1486  LPIKP-KWSRRCVRRQVPADTGA   -APAAASSGGS----    VRTRPLLRTLSDNPLHFDLLEPHECEEVT    --  1546 
AMYELOIS    1502  LPVVK-SRRKITKCVSIPIPGSA   -ATSSTLRSGS----    TRSRMFLRTLSEDPHKFDLYDREE-EQVE    --  1561 
ARCTIA      1482  LWPRA--YWGDTKSRQPGGADGQ   -GPSSVSTTLTYSRT    VRTSLFMATLSENPMQYDMIPNEDEEEDN    --  1545 
PAPILIO     1492  LPLVE-SWQKRTMHQYAGVKLEE   -SSGLLTSASS----    STARTYLRTLSENPGEFDEGLIQDDQECQ    --  1552 
PIERIS      1400  IVTQS------------------   ----YVSPRPMEMAS    VQSRVFLSTLTDDPLLYDLHEGVLQTETS    --  1444 
PLUTELLA    1583  LYIQPLERHQSTKRHTLPAGASE   -TELSLSQFTA----    PVATFFTRTLSDNPRAYMLEETRP--TEP    --  1642 
 
CAPITELLA   2054  ESSIEVPDVVLKEHYIEMEMDALNQHPCMAALSALLQHMKLNQITP[ 1]VEKGSKPS--SMPDWMKNIHDKIKNSDTQL  2128 
TERMITE     2022  HDEKTPKESGAESTEVILESDDLNMHECMATLCGVIEHMVDQGISP[ 1]PDAETKDA--ALPPWMESMRKCLSDYSQPR  2096 
FLEA        1941  DHKTKVENFG---TQIYLTEDFLNDHECMSIICGVIGHMVTKGISP[13]TKQGSSVP--VMPSWMEALVQVLANAETPV  2024 
STONYCORAL  2097  SSTAEQTDDWYEVSEDTLEMDDLNRHESMAKMISLLKHLVDKKISP[ 1]QVKDVPPT--DMPAWMAPLHKKIASSSTHL  2171 
LIMPET      2045  SSNVQPDQFNTTVDYIELELDELNQHECMATMVALIKHLH-TVITP    VLKGTIPK--EMPTWMSYFSEKMTNPATSF  2117 
HUMAN       2070  EQRDPT----VHDDVLELEMDELNRHECMAPLTALVKHMHRSLGPP[ 1]GEEDSVPR--DLPSWMKFLHGKLGNPIVPL  2140 
STARFISH    2117  YSNEETPTVVVQGEYIEMESDALNQHECMASLTAVLKHMQANKITP[ 1]IPEGSKAS--EMPGWMASLQKKLTSQSTHV  2191 
SCORPION    2042  PSNEAKDDDLVSNITVELEIDDLNQHECMNSLTMLVQHMEKIQL--    --LSSSPK--EIPKWLDNLCKKLEDYSVHR  2111 
SHRIMP      2037  ERVTGANEMGGVLMPVHMDQSDYNGHEVMANLTAVINHMVDAEIMV[ 1]HKGDTVPKatDVPQWMTLVQQKLDSADTPR  2113 
DANAUS      1429  --------TEFY-----LPDNSLNRQPCLPYVMGLLSTVG----AL    ----TVET-----GWAGAVKEAL---RGRR  1475 
BOMBYX      1547  --------TEE----WRVDHTELNGLEACLSVSRALALAAPCAAAL    ----RRAA-----AALCDTAALCGAAAAQS  1601 
AMYELOIS    1562  --------IQE----IEMPSSPINAHPCAPTVTALLT-----HVRT    ----RMCF-----ARVCELLA----RTLTD  1607 
ARCTIA      1546  --------DVEEEKPVGYENHPLNAHGCLVSITALLE-----HSST    ----LEHT-----DWLTKLAEGL-TSNLPV  1598 
PAPILIO     1553  --------ELC------IPENVINQHPCAGILTMSLS-----RATS    ----LPHT-----TWLTTTLTTL-TTNTYK  1599 
PIERIS      1445  --------DAEMTE----QVGAIWAHECANVLSILLRHSV----RA    ----LPPD-----LYLTPVRAAL-VTSRTR  1494 
PLUTELLA    1643  --------QHS----LQVQDNELNNHPCASALTGAIA-------YL    ----SRQQ-----AWLPTVPE-----TANR  1685 
 
CAPITELLA   2129  NIRLFLAKVILNGESVFRPYASFWFQPLVALAT----n----MGGLNYFSLDIIVTLLSWHEIAIPEETTVDIAMT--SH  2198 
TERMITE     2097  NIRLFLLKIILNVESKFHPYAHHWMNSILKAIT-----DGVVGRAPNYLLSDTVAMLADWCRKTTSLPAKSDHHLV--SQ  2169 
FLEA        2025  NIRLFIMRIIDNCQIVFRPYAHHILTPILELLV-----DECAGSTINHFVADTVALMLSWHDVAIPSSTSIQRNIA--SQ  2097 
STONYCORAL  2172  NIRLFIAKLIINEAKIFEAHAKFWFNPLMELILQIkdtEPAGTEGINYFIVDLVVTLLSWSTTAIPEDSHNDRHLA--SR  2249 
LIMPET      2118  NIKLFIARLIFNTSEVFQPYTKFWLRPLCQLIF----sGPLSSDGINYFNVDLIVMMMSWHTTSIPQDTAEERAMS--SR  2191 
HUMAN       2141  NIRLFLAKLVINTEEVFRPYAKHWLSPLLQLAA----sENNGGEGIHYMVVEIVATILSWTGLATPTGVPKDEVLA--NR  2214 
STARFISH    2192  NIKLFIARLIINNNEVFTPYARFWLSGLLQLLI----sGNTGGEGIHYMVVDVVVVLLGWVTVAIPE----DKRLA--NR  2261 
SCORPION    2112  NIKLFLTKLFINNAEIFKPYAVFLLQPLINLIL-----NATFGREINYFILDLMVVLLSWSSIAIPEDSSIGRHAA--SG  2184 
SHRIMP      2114  NVKLFLLRVMMNNARIFEPYAAHFVSTILTCLV-----DGTIGDKINYFFCDVMVMVMGWGSKAVPQDTVMGRNIV--GR  2186 
DANAUS      1476  DVARVIAQAVCNVRGSLTSHAGSLAPPLLALVTDG-p--------VDQLYTDIFDTIIHWRAEINDKERLEAA-------  1539 
BOMBYX      1602  HVAALLAQAVCNSASDLQHNCEILIPALLKYVTAV-----EDGAALNGLQVDVLNTISGWGGGGARREGADAA-------  1669 
AMYELOIS    1608  TNSCLLAQCICNCHNVLSSQANLLRPALLAYTAST-----LRGGPLNGLHADILDTLTKWRDDPTIPESSMEH-------  1675 
ARCTIA      1599  NAKWTLAQAICNARTELKPHASVLTPALLDLVATT-pkVIGDRQVLNNLHVDILWTVIKWDIKVLPHYNSISL-------  1670 
PAPILIO     1600  NAKWLLAQAICNCREDLKVHASTLSPALLTMVVQT------SGDHLNSLHIDVIDLVIYWGQKDFKPDTINKV-----NI  1668 
PIERIS      1495  PLRWLLAQAVCDVPSLI----DTLRDDLLAVVLDT-d------KGLNAIQLYVLSVVKPVPLDVARATGVLTA-------  1556 
PLUTELLA    1686  NARWLFTQIIINCKDKLKSSADSLTPQLLSMVATT-pyEHEGKKLLNGLHVNTLKTIAYWAVENKMKKDLTQQEIThlNT  1764 
 
CAPITELLA   2199  LVKYIVQNC--YHQNRQIMRNNLEVLKT---------DIYENFID-REDKG---   -KRNV-VG-LQIVGVFLANGLSP  2257 
TERMITE     2170  LLYLLISKV--HHDRRDVFKHNLELIRTVVELWKPNFDIPVQLLYdMIMKHDRK   DPTVSEPG-IQVAAIILANRLEP  2243 
FLEA        2098  FMYFLMKNA--YHERRAIYKLNMEIIKSVVEIWKTCLDFPLQYLY-LALENPVK   D-SKTNMG-IELAGILLANKIIP  2169 
STONYCORAL  2250  LLGFLMSRT--RHRHRSLFRNNLEIVKSVVEIWKSILHVPAEVIF-NSFSDPDP   VKKDNAVG-IQLLGVVVANGLFP  2322 
LIMPET      2192  LVQFLMANI--YHKNKQIYRNNLEMLKTVLECWHDRIEIPYKIIY-NQLKS---   -EENKSVG-IQLLGVVITCKFPP  2260 
HUMAN       2215  LLNFLMKHV--FHPKRAVFRHNLEIIKTLVECWKDCLSIPYRLIF-EKFSGKDP   NSKDNSVG-IQLLGIVMANDLPP  2287 
STARFISH    2262  LLEFLMHFC--HHSNRQVLRNNLEMIKTLVECWKEIISVPTSVIY-RILATPDP   DVKDSSTG-LQLLGIVLANGLHP  2334 
SCORPION    2185  LLEFLMSKC--FHIRKDVFRNNLEMIKTVVQCWKERLDIPTYIIF-ESMRNLDT   KVKDNIVG-IQLFGIVVSNGLDP  2257 
SHRIMP      2187  VLRYLCMNT--PQTRADIFKYNLDVVRSVVECWKSLLTVPYTVIY-SLMEVKDG   AEREVEAG-LQLLGIILANGLPP  2259 
DANAUS      1540  -VTSLVTTLtdRHADGRLTDRLIKLLD----IYGSKVTVPWKCLE-KYFADP--[1]DNKL-PTC----LKILNRINVYI  1604 
BOMBYX      1670  -VRLLVRTClqHQRRRPLLDAVADCLDGFLRAHPGTITVRYDAFP-DYSA----[4]DET--KLCmLRILQIITKHNIYV  1742 
AMYELOIS    1676  -FKSIIDSLisQSI--DCKDPFLQILDNFIEVYSQFVIVEWNVF-----A----[4]DRL--PRC-LPVIRRLLKRKIRM  1741 
ARCTIA      1671  CAKYLISTCieHRSQEGVSRSLLNTLNNVLHIYGSCMNIDWDELQ-KHINEM--   -PKTAPYL-YPILQRILKNGILI  1742 
PAPILIO     1669  ILKKLVETViqNRRNKKIVTILMQKMNLILETF-EPLEIEWSCLS-ECVH----[2]NEELAKIY-ISILKTLTK-KIYI  1739 
PIERIS      1557  ----LVRTAveLESRSP--RLLMDTLDSWARAH-AGLVLPDSCYK-EYVADSGR   ---KRWSC-MSVMRRVCSSGVRV  1621 
PLUTELLA    1765  IIPLYIHTCvyHKHRSYVFKALIQTFNEVLKLYAEGVQVQWDIFD-GYLKGMRR[6]DPTNEPAC-LELLTILSKNSVYI  1845 
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CAPITELLA   2258  WQPDAEVSKDRFYQYLAMNMNQ-PDKQVYSASAEIVGMALSSLQ--NTESD   KEWCRAYGDNIQKMLLGI[5]-DQFL  2332 
TERMITE     2244  W---SSTGKLQFLRALLRNIDT-EKRSIFQSSAEVAGMALELLAANGSGML[4]AEFLSGIVDKLNLTKDQS[1]-DKFL  2317 
FLEA        2170  W---PDSKKDDYYKALCMQFNS-MESITYKPCSEVIGMVLNLSSLGSAENI   --LLSSVNRRLDYLRRNN[1]-DIFI  2237 
STONYCORAL  2323  VTSDSTIDEDRFYGTLVNNLTF-KYKDVHAAAAEVIGLLMMQLAKVKKIFD   GPLHDMVGQKLLSLVNRA[3]LDKFI  2398 
LIMPET      2261  YGPDCPVDRHKFFTTVAFLMCD-KSKPVYTATGEVVGMILKYLEVKEQETE   GEFHTYIINNISSLQL--[3]-DNFI  2333 
HUMAN       2288  YDPQCGIQSSEYFQALVNNMSFvRYKEVYAAAAEVLGLILRYVMERKNILE   ESLCELVAKQLKQHQNTM[1]-DKFI  2361 
STARFISH    2335  IDKASDIDEERFYAALSYNLKN-RYKMVHAAAAEVIGMAMKQKADVDKVTD   GFLHSIVTSELTK-ISEI[2]-DVFV  2407 
SCORPION    2258  YQNTSRIDKISYLKTLTVNLKN-KYKEIYESASEVCGMSMKYYFDKDDDVY   SEFCKIVKTEISSLNAK-   -DQYL  2328 
SHRIMP      2260  YTVDSETEKKRCESLVIRLLGA-HYASVYGAAAEVMGLILKYTSQKDGSVE   A-LEDAVVKRVTELTVKM[1]-GQGL  2331 
DANAUS      1605  PEVLPAVTR------LA--------ARRVTLLWPVYGRTLRLMKERGLDAR   -HELERCRAVLERLRRSD   VSDYI  1663 
BOMBYX      1743  ERLLPTVLA------VLADARR--QHPVQK-LAELFGQTLAV-CDDETVAR   -ESLASYQRVLETYLKTN   VSDYV  1805 
AMYELOIS    1742  PELIPTLLK------M--DLRI--WLEDVK-MAECFGAALTLECERDGAIQ   -SFRDMLKRV------KN   SESYI  1797 
ARCTIA      1743  PELLNKILA------KF-EVND--WMKSSK-LPEVFGLALSL----ETNKE   -EFLPKFWQILANVKSTK   VTDYV  1801 
PAPILIO     1740  RGLILELVK------KLESKDT--QTIKQKDIAFLFARCLKI---PANDRI   -ENLNTFRKVLNKYK-NN   IKDYV  1800 
PIERIS      1622  DGLVGGLGA------LAVTAAN--DMRTLRSIGATLGSALTA-----DADE   -VSDERVHKAMVAVRKQG[1]AGAYL  1682 
PLUTELLA    1846  EQLAPAILK------MMESKQI--LAKKLSNTATLLGLALAA-CHDSSVTA   -VNLSRLWKVLDRMRTGN[3]IQDYV  1912 
 
CAPITELLA   2333  TCVHCIQKHFSAFVER-FIHKVLFMLPGLYGVFRTYALEIIAAGIENI---EGAFVEIKNKNIIGILRERDELSQLMSLK  2408 
TERMITE     2318  TCLFAVQEYYPRIVDA-FMNHVLFHLPKTYGIFRTMCLKIVYSRLEILG--DDTYAEMKSKNLFKTLSDRDPDQQNLALS  2394 
FLEA        2238  ICLYGIAKHYPDIAYP-YITYVIFNISRAIDLQKTMLLQILLSVLELKG--EEFYSDIKTLDFDLLLKDKDT--VILALK  2312 
STONYCORAL  2399  TCVHKLKLNYPPIVDR-FVNQILFTLPSVHGDFKSYCLEILCSRVEHI---PNLFTELKGRGLKEMLSQRDDGIQIGVLR  2474 
LIMPET      2334  YCIHKIHQQYPPTADR-LLNKLLFMLPNLNGESRRLCLEVVHGRIGQI---DNVFMELKTKGLLSFLTQRNEKTQLVALN  2409 
HUMAN       2362  VCLNKVTKSFPPLADR-FMNAVFFLLPKFHGVLKTLCLEVVLCRVEGM---TELYFQLKSKDFVQVMRHRDDERQKVCLD  2437 
STARFISH    2408  TCIHKLHFHYPEFADH-FTNKLLFMLPSLHGQPKTLCLEVVASRVSHI---PNIFLEMKSKGIVELLTHRDEGTQLVSLK  2483 
SCORPION    2329  TCLYKINTHFPIFIDSSFLNKILYMLPNVHGIFRKQILEIINSHVENI---ENAFAELKNQGLLNMLEHRDESIQFSSLN  2405 
SHRIMP      2332  TCIYNIHKHYPSFVKR-LINKLLNLLPKLYGIHRKNVLECLIAHSATM---EDIYLHLKEQNLLDILAKKEASTQLVALQ  2407 
DANAUS      1664  KALFYLQRELPDVCDYKQFRCVSDLVPKIPQRERPRCLSILSCYIKHGG---RGDFAVLDTIELEKMIDTTQ-----GVE  1735 
BOMBYX      1806  RLLYYAQLGCPRCCSFKSFKTVLSKASRLPKAEKLRCLRVIAKYLEHGPgnDDVIRDVVSTLNFEGLLGGDC--VKEALG  1883 
AMYELOIS    1798  KLLYYSQLGCKEVCDEVNFKQVTDQTRKLPKALQNKCLSILSSYISQR--tIDYKTSMFETIELSEFLTTDN--V-EALD  1872 
ARCTIA      1802  RVLKYAQRADPKCCNRQNFRIITDLASKV---ERAGCLSIISVYLENCV-eESSCTEIFEIIGLKELLDGENKIIIEALK  1877 
PAPILIO     1801  DIVLFAVRENADISDVELFRSIIKLLPKMVEESKTKCLEILSLTIKEKY--SDDVKSLFLSKEVCKLVQEGD---SATLV  1875 
PIERIS      1683  TLLAAAASVYPALVNANNARIVTDMATKIIGRDKQKCLRILCAFAKNAKhsDEQIADIFDLVEPTVSLTCDP----LIID  1758 
PLUTELLA    1913  KVLFYTQNGYKLCCNESNFRHITALAPKMVREEKAKCFEILSTYLARTSsnTEYVTSMWQAIDICESMVGEQ--SNLAMK  1990 
 
CAPITELLA   2409  IIRRLLEKLEAS---QLLYLLPAICEISDLSSVLCRREMYQILMWCYDNYK[ 1]EAQSESRDEIITLTKDV   LLRGL  2479 
TERMITE     2395  IVHKMVPHLKPE---QLEELVHEICKFETQRSVKCRSVMYEILKWIYDHCQ    ---DIGGV-LIEEAKGI   LLKGL  2460 
FLEA        2313  IIHKLLPFLQND-lnRPSTLIQYAKRLISSEDTNCRSVVYDIAMTSYKIIQ    ---FKSDYDILQNVQYI   LLLGL  2381 
STONYCORAL  2475  IIKHLMKKLTIP---ELKFIFPLLTSFVSHPNLLCRDLMYDIFIWIYDSYR[ 4]FQAEEGSADILADAKDH   LLQGL  2548 
LIMPET      2410  IITSIREKLKSK---EMSSLMDSITAFSHHPSTLCRKVMFELLMWIYDNYR[ 1]DECTEGH-EIMLKTKEC   LLKGL  2479 
HUMAN       2438  IIYKMMPKLKPV---ELRELLNPVVEFVSHPSTTCREQMYNILMWIHDNYR[ 3]SETDNDSQEIFKLAKDV   LIQGL  2510 
STARFISH    2484  LVNAMLPNLKPD---EILYLLPPVRTVFNLPSPACREVMYDILMWIYDNFR[ 3]SRTEDGADDILCMAKDT   LLQGL  2556 
SCORPION    2406  IIQKLLKELDID---KMLNVFPIISKVHKSAETICRKVMYEIMMHAYEKFN    TKNGIKEKEISRYAKEM   LLHGL  2475 
SHRIMP      2408  LVNAVMPRLTPS---QLLYFMPGVVAFASHPAPSCRETMYDVLFWVYDNFS    NNDTEDGHQLESQARGV   LLRAV  2477 
DANAUS      1736  LASTALHVMSPA----LRQRVLSAAESAGPGA-----AVFPLVMRDFELQR    -SS----EEPSIKRPAR[4]AHSTL  1798 
BOMBYX      1884  VIRSGLQRYGN--teVLRSAVMLAVKLCDHPAADVRNAAGDVAKKAFEKLC    -E---DHEQSAPKRQRS[4]VLRVA  1954 
AMYELOIS    1873  LVANGLFLMEN--g-FKRRIVTQALEYCGHSAERVRKIAFVIAAKAFEELY    -NPLVNTNDCAPAPKRP[4]LTDLA  1945 
ARCTIA      1878  VAHNGLKFMDS--e-MKKDILNAVSINCRNSSVSVRKQAFAVILKIFQDLV    -IV---KTDHSAKRRAL[4]ILDTL  1947 
PAPILIO     1876  LVGRGLTRMGRGltiVGRGLVLQSAKHCRSDVKKVRDAAFGVLRSAVECLF    -TD---DLETPPKRSAR[4]LLQ--  1946 
PIERIS      1759  LCTAAVPYARQT----ARERVVTIAEQLATPTT----LASPSLQRAAYLLL[10]EREEKKEVEPAAKRRAG[5]ILSLW  1838 
PLUTELLA    1991  LVKSGLHLMEE--r-MKRRTVMLAADFCSNTVVKVRRLAFEVMLRAFEDIQ    -SS--EDQEPAAKRRKG[4]ILDLL  2061 
 
CAPITELLA   2480  SDDDLTNRLTVQNFWSHETRL-PGETVERLV-AMLEAMYTPSTELHY    LSYATNLLLEMTTKSSDFNRVLFDTPLSE  2553 
TERMITE     2461  RDDDPHLQDSIFEYWNSDAQQrDASTSDRLL-FILTDLYCPATEHIF    LGYSTQYLLEATAGTPDYNQKIFKEPLQK  2535 
FLEA        2382  LDSDAQMNDKMQTFWQSENAL--PKTYDAIFKYLMSNLYDEHLEKNF    IQYGVTILLQIALQVSDIQRNIFEHPLSE  2455 
STONYCORAL  2549  ADDHRDLQLKLRNFWSDEARL-PGTTLERLV-EVLRALYSTTTEIQY    LSYTTNLILHLTSLSPDYERLMFEQPLSE  2622 
LIMPET      2480  GDEDMMCRLLVQNFWSSDTRL-PTGTLDRMV-AMLEAMYSPSTEQQY    LSYATNLLLEMTTKSPDYQREIFEHPLSE  2553 
HUMAN       2511  IDENPGLQLIIRNFWSHETRL-PSNTLDRLL-A-LNSLYSPKIEVHF    LSLATNFLLEMTSMSPDYPNPMFEHPLSE  2583 
STARFISH    2557  SDEEASHRLRVSNFWSHETRL-PTGTLERLV-AMLECMYSPGTEHQY    LSYASSLLLEMTSKSPDYKREIFEHPLSE  2630 
SCORPION    2476  ADSDLTLRLTVHNFWSQNNHL-PAETFSRIK-AVLQKMYSPEIEHMF[39]LQYSTFLLMEMTSKSPDYNLKIFQNPLST  2588 
SHRIMP      2478  KEEDAALRQIVLNFWLQGARS-MTLT-QCLL-HILRKMYSPESEDSF    LQMAIYVLLEATRHSADYQRNIFDQPLTE  2550 
DANAUS      1799  QG-----------LARGLAAG--------LRGL--RGLSS-DLALRL    ---------------------------YE  1825 
BOMBYX      1955  QGADRYTGSLLRGLGQGLTGD--------IQGL----STT-SFHARF    ---------------------------TE  1990 
AMYELOIS    1946  HENDAYALTVCARAAAGVTSR-HSDVTAAVGGA----LAG-GAGERL    ---------------------------AD  1988 
ARCTIA      1948  -GSTGFHEIIVKEVSQGVFDG-NEEIANMMRDGVETCLSK-DMAVRF    ---------------------------AE  1993 
PAPILIO     1947  ---DEELKVALATLGMKLVSD------DGLRDAVSSCLPT-EVTTRF    ---------------------------CE  1985 
PIERIS      1839  --EDMAWRGVLRRTVYALDHT-DSNIVKGAMQALSTVLSVHDHYTRL    ---------------------------SE  1884 
PLUTELLA    2062  QVEDVYTLTVVAKLGQGLVDE-VVDISSMVQQGVVKHLSS-DMSVRI    ---------------------------CE  2108 
 
CAPITELLA   2554  CKFQDFAVSSTWYQRHAAM-TPMFLDTQSSQ   S--SQSNDSPDAGLST[2]LRATQDAAQFTQTQA-DG[2]KGPYNWLTQSS  2626 
TERMITE     2536  CQFEDFRMLLSWRAQNATV-APMFADTLASQ[2]QTQSLSGTGEHTGAGP[1]LRATQASLAFQPTIEQSG[2]IGSLPSFSLSS  2615 
FLEA        2456  CTFKSYSVEDNWHIKNSAT-VPLFAESFIPK[2]SRSTAT----------   -RSTQVYIGSQTIAAYFK[2]IAKIPMIQATQ  2523 
STONYCORAL  2623  CRFEEYQIDYSWQKRHLAM-TPLFAATQGSH[1]SGMTPTQESMSVDGSP[1]LRATQNL-QFTPTQD---[3]STAFDWLNPTQ  2698 
LIMPET      2554  CRFQEFSVKSSWKQRHAAM-TPLFAATI---   STVSESMEGVEDSLDG[1]VRATQDV-QFTATQ--DA[2]NAPFNWLTGSS  2625 
HUMAN       2584  CEFQEYTIDSDWRFRSTVL-TPMFVETQASQ[1]TLQTRTQEGSLSARWP[4]IRATQQQHDFTLTQTADG   RSSFDWLTGSS  2663 
STARFISH    2631  CRFQDVTIDHSWKQRHLAIsTPMFVETQSSQ[1]SSGSQSQSPPDSSLSR[2]IRATQDAHQFIATQQLDA[4]KNAYNWLTGSQ  2713 
SCORPION    2589  CAFQNYAISSSWKKRHATL-TPWFVDSLSSA[1]SFSDTSVKNIDE----[1]IRSTVDVREFDPTQD---[3]KKAFNWLTQTS  2661 
SHRIMP      2551  CKFREMKVSTAWRARHASM-IPMFAETQASN[5]SLLSYTQGSDTNMETD[4]VQATQ-ANVFSATQAPGA   --TYNWVTDST  2631 
DANAUS      1826  CLLLSLVVPL-------AD------------   --------GLRVSLAA[1]-----VELFLQDIREQDT   ----------F  1860 
BOMBYX      1991  CFYLAIC--LPILHSKTPP------------   --------DVTSAVWN[1]-----TRMLFAAAKGQDG   ----------L  2030 
AMYELOIS    1989  CLALMLVGKATEIHACAP-------------   ----------------[1]-----LELFFADLRSNEK   ----------F  2021 
ARCTIA      1994  LFYLIFY-----MARKDRK------------   --------ELSHCGYI[1]-----LDLLFRDLKRQDG   ----------Y  2030 
PAPILIO     1986  SFIISVYLPVVYGDCKSTN------------   --------CLTALLY-   -------MFFKDIRDTEA   ----------L  2023 
PIERIS      1885  IVLLCCT------------------------   ---------LESCGF-   ----------------DV   ----------L  1900 
PLUTELLA    2109  CMLIALNQPVSVKPSVVAR------------   --------ALTAAV--   ------RMWVQVLRDMEA   ----------F  2146 
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CAPITELLA   2627  LDTFSDSQNLTL-ATQSESS   LMFTVG   SSRIKSSKKTPGS-EFGQRK------VRSDVRVSAMDEANKEIM  2688 
TERMITE     2616  -------------------S   LLFTTG[3]ENQRKSYK-----MGFGSSKLQ----PIPEVSDEVDSRSDRLAP  2662 
FLEA        2524  -------------QEQLQFA   PTFDLQ[5]DVSHDTLNYLMFDADNEEIKVE----------DLGSQQLKDSFL  2575 
STONYCORAL  2699  ESNLQPSQSFAMASTQTQSL   LLFSTS[5]RKMLKPVP-----GDFGSQKLSqASSSRISSHQSQDPNEKKEIL  2768 
LIMPET      2626  LDTYGDYGSMS--SSETPSS   LLFSVG   TSGSQSTNKRQSKAGFGLRRQTiVKQLGHAPKSEGMLNKSDTVW  2693 
HUMAN       2664  TD---PLVDHTSPSSD---S   LLF---[4]SERLQRAPLKSVGPDFGKKRL--GLPGDEVDNKVKGAAGRTDLL  2726 
STARFISH    2714  DT----FADYSTSSASDQSS   LLFTLG[5]GRGRQGVSKTATDAGFGKEKLQsDQPRGRDEVDAKQSGEDKKIN  2784 
SCORPION    2662  IDTLGDWG-----SSSTSSS   LLFTIG[5]IPNIDENNRNS-NQDTSKNKIE--------------KLSSSNTF  2716 
SHRIMP      2632  FDTTLADMEYEATHAPTQGS[3]LIFNVG[3]----QKDRRRFKRPGIGNSRMR-----PADEPDGNDAADTMQSK  2698 
DANAUS      1861  RNAKLDVIDISAPPTTVT--   ------   ----------------GSL--------------ASTDSNKD--L  1890 
BOMBYX      2031  ARARLRDEPLDLGAPT---A[2]------   ------SPLTAAPAHLGT---FrSAACLTRLHTARSAASAP-GL  2083 
AMYELOIS    2022  LSCKLRDEPLEPIETK---G[2]------   ------NLLTDIKSCRGTLLSYrVTGARKSYVTATTDNTAGIDV  2078 
ARCTIA      2031  TDVKLSDQPLAPSDNNIG--   ------   ------------------YITYaTIGRTFGQKQLGSARREI---  2071 
PAPILIO     2024  KRNLITEHIIKEFPTTSK--   ------   -----------------------DITQNIDIQNEDPTVETK---  2059 
PIERIS      1901  LRLFLSD-------------   ------   --------------------------------------------  1907 
PLUTELLA    2147  KTILLRDEPLEMDSASISAG[2]------   ------KLQTITRTYQGTFRTHfSAGRGKSSRKANTTTQTT--L  2204 
 
CAPITELLA  2689 RLKRRFIH--DQESTARFFMKRNVRMKKMREDIQREQKMKREHQVTMYRQYRTGDFPDIQIKYSFLIAPLQALAQRDSTIAKLL 2770 
TERMITE    2663 NLHRRFLR--RDDQKRIFHASREIQRSARQQELEQERGRRLEANIASFREYRSGDFPDIEISYSAIIKPMQELAKRDAAVARHL 2744 
FLEA       2576 KLRRRLLK--DKDKASQQFAARAIAKKKKDRRILTIRSKMKTSKVTMYRQYRIGDFPDIQITNAAILLPLKELAKRDSSIGQIV 2657 
STONYCORAL 2769 KLKRRFLK--DQSQISAFFAKQALKRNKFREQALQRQKAAREGAIVMYRKYRSGDLPDIQIKYSELIAPLQALAQCDNTFAKQL 2850 
LIMPET     2694 KLRRRFQK--DKDDRL-FFMKKNVRLRKREEERLMEQKSRRENQVTMYRKYRTGDLPDIQIKHSYIIAPLQALAHRDSTIAKLL 2774 
HUMAN      2727 RLRRRFMR--DQEKLSLMYARKGVAEQKREKEIKSELKMKQDAQVVLYRSYRHGDLPDIQIKHSSLITPLQAVAQRDPIIAKQL 2808 
STARFISH   2791 RLKRRFLK--DHSSSQAYFARREMKRKQLKEKILEEQRERKFSTVTMYRRYRTGDLPDIQIKYSDLIAPLQALAQRDASLARLL 2866 
SCORPION   2723 HLRRRFLK--DREKSRLHFIRMEMRKQQLRQEREKEQKKQREGQVTIYRQYRIGDLPDIEINYSSIIVPLQALAQHDDEICRML 2798 
SHRIMP     2705 LIRRRFVKnqDREKQSIYFAKIEERRSKLREKLEKERKFRREAQVTMYRQYRVGELPDVQIPHRALIGPLQALSQRDEKVARLL 2782 
DANAUS     1890 ---------------------------------------------------------EQHISLEDVVENILQFARTDDDFCTSL 1917 
BOMBYX     2083 ---------------------------------------------------------DVQITIAEVLDEVLRFSKTNTKSSIAL 2110 
AMYELOIS   2078 ---------------------------------------------------------DVQVTTDSILEALLQYAKKQPRAGLSL 2105 
ARCTIA     2072 ---------------------------------------------------------DVQMSVADIFEIFVQSSKVNSQICKEL 2098 
PAPILIO    2060 -------------------------------------------------------------TVDDVLDTLLQFCKTG-DAASAL 2081 
PIERIS     1908 ---------------------------------------------------------DDQMIQRDVLESLLSVAQGSETVTCAL 1934 
PLUTELLA   2205 ---------------------------------------------------------NVQIPIDEILETLLKFSERDPDTATTL 2231 
 
CAPITELLA   2771  FVAVFQAIFTQIESEKTERESQSLVAKIESSLN---KILETSTQYFSPFIGCVLEI---AYLFPKQLKLQPGVVSTVCNM  2844 
TERMITE     2745  FVLLFDGLLGELYDEKE----V-YTQKVQKAMG---SIVSTTKDYTTMVMGAVMEI---ALCHSRYITLQAEDITTVSRF  2813 
FLEA        2658  LHSIYIGIIAELDSESQ----KHFIKEINQSIE---NIFRKSQLCNSNIMRTIFEM---ALEYPKLMNIGPDVISLVSHT  2727 
STONYCORAL  2851  FSALFRGIFSKIDEKLPEREAASVTSDLRSAMN---HMLSSSTQFFPPFISSIQDI---CFHECKLRSVDSASVSTACLT  2924 
LIMPET      2775  FSSLFKAIYKKMDEVKTEREMEETIELINTSVE---TMFNTTSQYYPPFLSCIMDI---VYVLRSRLKISPSNLSTCAIV  2848 
HUMAN       2809  FSSLFSGILKEMDKFKTLSEKNNITQKLLQDFN---RFLNTTFSFFPPFVSCIQDI---SCQHAALLSLDPAAVSAGCLA  2882 
STARFISH    2867  FSSLFRGIFSEIEEVKTEREAESTKVEINRHLN---TMLSTSTQYFPPFISCVQEI---SYYHSEQLTLVPSTISTASLT  2940 
SCORPION    2799  FQSLILSVCCYMKSNQV-TEYSEFCRSLSSALN---EILKKSVHYHPQLVAFCYEC---LNCDVKEMDIDYEQICTASQA  2871 
SHRIMP      2783  FEVLAQGVINSAGTAMHHREEQEWNQELHEALN---GILSSSYMCCPQMLRTVLHL---MI--NNDVRTNPESLTAACLG  2854 
DANAUS      1918  ITQFIRQC---GKISPGFDFRSAICSDVMNCI---------KISPVTGSVIEIARQ-idILQDIDLYK--LTDLVNSSLG  1982 
BOMBYX      2111  LVQLCTELSRNRS--PGFDFDDAMSGH-------laALLGAVGGEMMELVLELSRVfvdTLRRIEGVSQSVEGLVNRTKS  2181 
AMYELOIS    2106  TCQLARVLPTHSSLPPTLAASLAPSSAPLTLPAaraALAGAEIGVLEEAVIRLREL---------------------SSG  2164 
ARCTIA      2099  CLKLMKCLQLQGS-GPRFGLDSVMAKL-------ltDMLKEEPNCVTPLVLEASRIfldSINLVDGLKDSLKIVKRKVLN  2170 
PAPILIO     2082  ILQLLKYLQSVSSILP-----AALTPLLLQMV--------SHVGDTTPFVIQVCRLfidECCHTEGFKPAVEELLKSVKG  2148 
PIERIS      1935  AGSVAQAARGSAA-----ERERLITILAENIAC-------------GPVILELLHAlvpAGRKME------------YGG  1984 
PLUTELLA    2232  LTEVIKSVQKQQS----FDFNSCLSQL-------lcSLLD-KGVTLRSTLLVICRCvldDCCKIPSFKTSLLRQKEATLG  2299 
 
CAPITELLA   2845  SDQQPLGILLLEEGLL-HSPEDQSPASKRsrrDRSSRITQDTEPWLELAKLYKSISDYDVLRGIFSSQIGS-KPATRLAI  2922 
TERMITE     2814  SGLLALGCLSLEEILIqKDTVSEAGSSKR---SKTFEPSTEEILWLSLADLYKHMDEWDVVRGIFHKYLNC-GENVHKAL  2889 
FLEA        2728  SQLLSLGALLLENRLNgEFLDNEC-ANKR---S-TIEDNDEYNHWLKLAGIYQSMADYDTTQGIFMKALEC-NEDFARGL  2801 
STONYCORAL  2925  SLQQPIGIMLLEKQLL-EIEGKSQNSRKR-akTSTVPPSEVTTCWIELSKLYRSVGDYDVLRGIFTGHIGT-KDITREAM  3001 
LIMPET      2849  SSLQPLGIVVLEEQLI-QTDSTEQRGNKR-rkTEGTTVSTDVNLWIEMARLYKSVENYDVLHGIFSGKIDT-KPITQEAM  2925 
HUMAN       2883  SLQQPVGIRLLEEALL-RLL-PAELPAKR-vrGKARLP-PDVLRWVELAKLYRSIGEYDVLRGIFTSEIGT-KQITQSAL  2957 
STARFISH    2941  SQQMHIGIRLLEENLI-QKPWQEEKSAKR-arFVSREPSPEISTWIELARLYKALGDFDAVQGVFSACIGT-HEITKTAL  3017 
SCORPION    2872  SHKQSLGILLLEDHLIcYNNFKSSNPAKR-ikLNKPLISDELSIWLKMAEIYKSLSDYDSVHGIFSNSLNI-QEETKQAL  2949 
SHRIMP      2855  SRLEALGILVLERQALlSKRGEEPHPARKkmrKDAEALSQDDSLWLSIAEMYKNLNMWDVVRGVVQGKLGAiKEETQKAL  2934 
DANAUS      1983  SEGEGVCRLLYEDVLL------------R---------------------------------------KG----------  2001 
BOMBYX      2182  SEGSGLTVLLQEELVL------------R---------------------------------------AGR---------  2201 
AMYELOIS    2165  SDDAGLVQCLHEEIQI------------R---------------------------------------KGC---------  2184 
ARCTIA      2171  AEALAYYDIIIEDLIL------------R---------------------------------------SDG---------  2190 
PAPILIO     2149  TEGEILVRVLLEDVEI------------R---------------------------------------LSG---------  2168 
PIERIS      1985  TESRGLLRELRRRATL------------T---------------------------------------DQ----------  2003 
PLUTELLA    2300  SEAECITSLLYEDVVL------------R---------------------------------------CEN---------  2319 
 
CAPITELLA   2923  EAETRGDYRSALQLYNESLAKEE[4]EHPTEAEINMWDSSRIECAENLTQWRDVETLSTSD-LE-gS---SLSAVWDSTY  2998 
TERMITE     2890  KWETSGHWDKARMEYEAALSSMD   DQDGLSD--YYYEALYKCLAHLSDWKGLNNQVRRQ-VE-----NNLDQLWTDEW  2958 
FLEA        2802  ELEYSGDYYMAMKCYERVVSGTT   SAINETERQFHKECYFNSFAKLGHWDDLNIGIKRQ-VD-----S-LDEMWTEQW  2871 
STONYCORAL  3002  EAEARGDYSQALKLYNEAIGTDD[5]E-LRQEEEDLWDVSRLQCLADLTKWKELEKCSVES-ID-dKNPPDLDKVWSDTF  3080 
LIMPET      2926  MAESKGDYQTANKLYDEALSIQD[3]EDPLEAEIDFWDDSRMQCLDHLTQWKDLETVCLTA-ID-nTELPNLDKVWEDTL  3003 
HUMAN       2958  LAEARSDYSEAAKQYDEALNKQD[4]E-PTEAEKDFWELASLDCYNHLAEWKSLEYCSTAS-ID-sENPPDLNKIWSEPF  3035 
STARFISH    3018  EAEARGDYSTALKLYNQAFEMD-[4]A-VSQVEEDLWDESRLNCCNQLTQWKELQNYSTVN-ID-dNSPHDLGKIWSDTF  3094 
SCORPION    2950  EFESRGEYLLAVKIYSKLYDQTE[4]E-PNQAEIDLWDNAILQCYDYLTQWDLLQLSIINR-LDenQKQPNLNKIWEEPY  3028 
SHRIMP      2935  EAEATNNHVKAFLLYRQSLDTTD[2]EEPLAAENRLWEEWYSNCAAILGQWSELENFVEKRfLQddDGEVDLNRVWLLPK  3013 
DANAUS      2002  --------EEIFVLGQNK--PWD   EEMSVVNNKFSIEDLISTFGKLSNWDDLTTHQQTH------ISTKLPPLWTDTQ  2062 
BOMBYX      2202  --------EDRFVLGSW---EEQ   DVVVVQQKEFSIDGLKATFGRLANWESMREQDRER------EASCCPPLWTDFE  2261 
AMYELOIS    2185  --------GVFELRSDP---MPE   QEVMMENTRFTIQDLTSCFCRLSSWDDLTYQQRAV------KRIDLPVLWVDDD  2244 
ARCTIA      2191  --------RDFFNFSIK--ETGD   VEMKDENLQFSIEGLTEVFGYLSNWEDLRIQDREC-----IEGL-LPPLMVERE  2251 
PAPILIO     2169  --------LDYFVLGATQ-DGKN   SEMMDLSREYSLEDVVNSFNSLSNWDNLTLQEQET------TANDLPPLWTCMD  2230 
PIERIS      2004  ---------DHYTLGNIS--TEK   CIQTSVESCFSIKAMSKCFGWLCEWDRWGEWGERS--------CRVPQLWTDND  2061 
PLUTELLA    2320  --------KDMFVLGNTNFDEED   EQMEDSSLNFSLQDLISTFDKLSNWDILTIQEKKK-----IQRSSLPMLWTDHD  2383 
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CAPITELLA   2999  HQEVYLPPMLRSKIKLILNGDtSQDNLLSFIEES---LKTPVHKAFIEGSFSSELALVCIHQELYDKAKHYANMSLQAFI  3075 
TERMITE     2959  LQEKLLPQILLSEIQMMLDKG-VDSKREQFLQQVdrwLRDRDKSDYLSSHYCEELAAIFLIQDKLDQAQHQVEHSLTMFL  3037 
FLEA        2872  AQEKLFPLLITSEIHKAINSS-ENSEFSFFLSS---wLSDSEKAAYLKTNFSEELSIFNIINGDIFGGGYYLEQKLIMFL  2947 
STONYCORAL  3081  YQEHYLPHLITSKLKLQCQGS-GDMTLNEFVAKA---MKTSERAALLRSRYSDSLALMYVLQDNCDSASYYAALSEQSFL  3156 
LIMPET      3004  YQEHYLPYIIRSKLKLLLLGG-DQQSLLTFVDTS---MKTTEYRAVLESRYSMELSLMYLWQDNYDRARHYANLALQKFL  3079 
HUMAN       3036  YQETYLPYMIRSKLKLLLQGE-ADQSLLTFIDKA---MHGELQKAILELHYSQELSLLYLLQDDVDRAKYYIQNGIQSFM  3111 
STARFISH    3095  YQELYLPHMMRSMLKQLMEGG-EDETLLQFIDAS---MSDADKRAFLEARYSEELSTLYTIQEDYDRAMFYLANCRQSFL  3170 
SCORPION    3029  YQENYLPFLIKSKLKLLIENR-NDQSLLCFIDSA---LKEENKKKYLEENFSEELALLYIIQENYDRAQYYSQLCLQDFL  3104 
SHRIMP      3014  PTATALPALVHSKLMNILDGSeTDGNLIAFIDQS---MGDHRHRSMLEGDLPLQLGVLAAHQEKFEQANVYANTATSMTL  3090 
DANAUS      2063  TFRLCVDKY-----DFTDAPF--------WTRCL----------------------VSKYREQDI------HTYQVLKEL  2101 
BOMBYX      2262  DLQRRLQEY---EIDS---DT--------WFDRM----------------------LLLH-RGER----IRDSVVWQREA  2300 
AMYELOIS    2245  TFKIALNNY---K-DSHIGES--------WFDKM----------------------VLSY-H-EE----TRNSARWLSDV  2284 
ARCTIA      2252  QFKTYLGEYFEAKQKNIDYKL--------WFNKM----------------------AGSYVSSKLGKTILQFKQNWLRDM  2301 
PAPILIO     2231  NFRKQIDDW---KVTS--SNT--------WFDKI----------------------LLIYQKSKN----TYKYVQWQNDV  2271 
PIERIS      2062  SFRREKESY-------TGEVG--------WLHSM----------------------WSGLDADRDESG----LYRILLAA  2100 
PLUTELLA    2384  TFAAAFNSS---E----ELPS--------WLNIM----------------------RLSLDHNNF----VEKQFEWTKQL  2422 
 
CAPITELLA   3076  QDWANLSTTRTSTRATKLQKLQEFTEMQEFLSVIKTTSGEDFP--RQIDRTLHKWEARSPDRLLDSVVIWDNIILNRNVY  3153 
TERMITE     3038  DSWAALNPSSHNLRTKQLLDLQKTAELKACLAFATNGEHSKQE--LLAKELVKRWNKNVPSA-FDSLLRWDIRAMYRKKF  3114 
FLEA        2948  KDWSNLNFLSNELRLMKLMDIQKTSEIQMFMRTTKKSDKIEYA--ATVRKLIKKWLNNMAKP-SDSLLIWESKLAYRLMF  3024 
STONYCORAL  3157  SDWAGLDSNLRSSRSIKLQSLQKITEMQEFLEFIAEEGNFSSP--MPVLSLLNKWYSRLPHPILHPIGVWDDIVTNRVLF  3234 
LIMPET      3080  QDWSSTDTLIVASRTSQLQTLQPLVELHEFLTYISNENDITHT--TA-NQLLKSWQKRQPHKLLDPVNIWDDVISQRNVY  3156 
HUMAN       3112  QNYSSIDVLLHQSRLTKLQSVQALTEIQEFISFISKQGNLSSQ--VPLKRLLNTWTNRYPDAKMDPMNIWDDIITNRCFF  3189 
STARFISH    3171  HDWSGLGPLMISSRRAKLQCIQRLTEKQNFLKLAIKPDLQEAIgcQKSLELLDRWSGCHLDSKKDPINIWDDVVSNRLLY  3250 
SCORPION    3105  KEWSSLNVLMPIIRKTKLQSLQKHIELQEFLNFIDTYRNIDEY---HFKNLTDRWLKRYPD-IFDSVNIWDDIIMNRSLY  3180 
SHRIMP      3091  LTLSQYSVLTPNPLLDTLQNVQLLTELSDCLNNVKYADRDFYS--SKVKQTVTSWKKQKCRIDDNPL-MTQCLASYRDLY  3167 
DANAUS      2102  VRWPKRQF-----------DVAAVLGSQQWEVTQDDMD-------------------------NDCLSKWAFRAMMGSLC  2145 
BOMBYX      2301  ARWPRRQF-----------VLSCMAEAIEWKCSEDIGDLYSCV---------------R-ISGSDCLAEWAGRLMLRC--  2351 
AMYELOIS    2285  AKWPRRRF-----------QESAVAEALSWQLEEEP---WVC----------------R-MSKRDCLVEWSARLMIRA--  2331 
ARCTIA      2302  ERWPVRDF-----------VVSAVIEGIKWPADDTL---MTC-----------------DIKASDCLAEWAARLMIRSAY  2350 
PAPILIO     2272  CRWPKRQF-----------AISATIDSFELKRMQDEEHAQELE---------------CHIQSEDCLVEWAARIMTRSAC  2325 
PIERIS      2101  DRWPRDAF-----------TFSAEM----WKDGEFVQECNWLE---------------H--RDRVCLAQTAALLMMRSLR  2148 
PLUTELLA    2423  DIWPKRNF-----------DNSAITEAIEWHSIVTEGDINKLP---------------RDIRPSDCLAKWAVRLMTRSLY  2476 
 
CAPITELLA   3154  MDHFAEHL[ 3]-DAKI------DPFGKQRVVMSLAQVDAASLQGNH--SVARKLLKSAKDLVKVVDSEELSVLFTHSHA  3223 
TERMITE     3115  TNRIDQML[ 1]----------NTGASNALSRTELAMVDSALYQENF--YIARKYLREAREKMSNS-GTDMELQCSLAYS  3178 
FLEA        3025  SNHIKKQL[ 9]---------INEELDNCKIKMELSFLDAAIKQKNL--GLSRIYIRKLKDLGKHE-DPEKNYRWRISRC  3097 
STONYCORAL  3235  MSKFLQKF[ 6]ERSGICLDDIKDKFFKQEVELKLCMANAAKEQGNY--AVAHRCLKEALYKIPQG-NENLNISWSHTYA  3313 
LIMPET      3157  LDHISQCL[ 3]-NKESQEMDEGDMFHQSKLRLYLAMAESCKEQNNI--ALTLRILKKTNSAIKSVDNEELKVEWSQLYA  3232 
HUMAN       3190  LSKIEEKL[20]MEVQEQEEDISSLIRSCKFSMKMKMIDSARKQNNF--SLAMKLLK-ELHKESKT-RDDWLVSWVQSYC  3281 
STARFISH    3251  MDKLGSRF[ 5]QQAGEEETALEKRILRERLWLELKMADSACQQGNF--SVAQKHLK-ATHGSLSA-HEDLKPKWTHSYV  3327 
SCORPION    3181  MEKIVSKL[21]DSEPNSYFDSEKFLKEQRLKMKLKFVEAALLQGNL--QVAVKHLKWSQQIAKELKADHHWINCIHLYC  3275 
SHRIMP      3168  LHLMEKKL    ---PEDSLDVSNLIKDTKNFTHRFVIRAALHNSNY--HLANRHLK----KISSLSEDEYSKAQFYFLM  3234 
DANAUS      2146  ------SN    SSKGPSPS---------QVSWMTRANHM---------KMYSQVLRCCEGIATND--DKISLDMRHQEL  2195 
BOMBYX      2352  ----AQGV    AGGA----------GAAELRWAGGAARA---------ALWGHVSACVERARGQILNDADVPKFLLLNL  2404 
AMYELOIS    2332  ----AQAN    EREAMYPS------RSNELLWCVRANEM---------GLYRGVLQCCDRNNIADLYDEEKISWHHQKL  2388 
ARCTIA      2351  F----DGD    ERKSMM-------CRGDELKWCSEANER---------QLPKLALQCIERNKG-SLFVNEALPWFYENV  2405 
PAPILIO     2326  IQKMYEDM    EESCPISPSH-----SHALRWCARANEM---------ALPLQVLSCMRTIDECEL---STLPWRCEEL  2384 
PIERIS      2149  L----QSS    EEHSTQQASA---LHENMMRWCSLVNNIRGAPENLrtALFGDVIRVCSQLEL------ETIDNGIEEL  2211 
PLUTELLA    2477  LSQLADSN    DSEPVLSQAYRARCRSHELRWCERAAD-----------LSASVLSCLKRNAG-DLNESETLPWLYQHI  2540 
 
CAPITELLA   3224  N-ANKRKCASGSEPSERLNLLVEVKKRLDKCSESSTLKLNAALLCDQHLLQGEHLVTMA-T   ILQNQVKDIDALDQKL  3298 
TERMITE     3179  K-AKWLQAQLKNTTDEKLKLGLDSWSVIEDQR----FEQYPMLHAETLQHVSVMAAGILQQ   LEQQPGVLTKLPAAE-  3249 
FLEA        3098  Q-QIFLQGILETDIDKKVQDCHRSWDMLESLKEIDNLKYYPNLYIDVHHSIVDVTKLFKHL   IFENANILENYPSLEN  3173 
STONYCORAL  3314  E-VHFRKIQTLTAVGAVETALLVAGQ-LDKFSASKILEIEPLRGIQHHILRSKTFDILCKA   MLDGGVVIAT-LESQA  3387 
LIMPET      3233  S-THQKKIISNDWSEDGINGLLTT---IGKFNDSDVLKSKPDLYRRHHVLTATSYELLAES   CLAAELPQ--SLSSKT  3303 
HUMAN       3282  R-LSHCRSRSQGCSEQVLTVLKTVSL-LDENNVSSYLSKNILAFRDQNILLGTTYRIIANA   LSSEPACLAEIEEDKA  3356 
STARFISH    3328  Q-MNQQKILTIELKEQVMTLLTTFDP-LAKLSNTPALTGDYCLTRHHHTLTSKSYDLVAIA   IQKGGADILTGLRNVG  3402 
SCORPION    3276  K-IDLKKAKNQNYPEQLDTLLCAHKQ-LAKLDLHFPKKLDVS-TMNHYLLQSEIIEMAADI   VKYNDVHA--------  3341 
SHRIMP      3235  A-ETHILRGQGKQTDRLKYLVEAWAKYLGRVSSMSILDQNPRVEIQYLKLESHLCLEICRA   IQDMGDDWTEDNQYMQ  3310 
DANAUS      2196  L-ALRGMALQSNDRQALENILERTESMIQSGSEHSYG------------------------   ---------DMLRVYE  2238 
BOMBYX      2405  K-MKREMAT--GASGKLDELLTKAERHAPVVL-----------------------------   ---EHASDEEFYGINE  2446 
AMYELOIS    2389  L-SLKGMALERNDSDLLREALDSAVSLTSDLQ-----------------------------   ---EITPDA--IGIYK  2430 
ARCTIA      2406  R-ARRLVALRENDTSKLQKALQATEREDKDVS-----------------------------   -----------FGLKH  2441 
PAPILIO     2385  L-ARRQLALNRNDTEELIQIRDMAVCYSNDLLVENKTTEAMVIELKPGTSKQENIDCNIKL[6]LLLNNTPVKSILGLNY  2466 
PIERIS      2212  VsAKRGLAILRNSPTELAETLEFAQEKSRGLSERSKEP-----------------------   -----------LRLMQ  2254 
PLUTELLA    2541  A-ALRTAGLSKNCADTLSKALAKADQGLSEFA-----------------------------   ---DKTTPDVIVAMNR  2584 
 
CAPITELLA   3299  L-EKITESVGSPALSHQE[2]ASLHEAAYNSFKSGVG-----VAASQPESVC-----VNKAYMSLVHFCDQVLRQRENDE  3366 
TERMITE     3250  -VKKLADRIGAPDCSQDT[2]QNLKQYGLSSLKTAAEVV----TPRGNSE-----QAVAKAYLQVAKYCRAHSNTSREDN  3318 
FLEA        3174  FILKHGQERGLSHS----   KTLDIFGFKCLQKSIKYAE---AAHANNDINiEISTVTNCYKKMIQF-NMHNLKYAEDD  3242 
STONYCORAL  3388  K-NALVKLCRIDETESQK[3]SDLMTRSFVSLQSAIKAAK--NAEGKCNTT--QTSGTVDAMIAMVNFCDNCLRKKEVSV  3462 
LIMPET      3304  C-DKLKNLLKTDNLDKTQ[4]SDLLQKSHQELKSAISDSV--VTRSRSESFT-----EADAQIALSKFCDKFLRMKENEE  3376 
HUMAN       3357  R--RILELSGSSSEDSEK[2]AGLYQRAFQHLSEAVQAAE--EEAQPPSWSCgPAAGVIDAYMTLADFCDQQLRKEEENA  3431 
STARFISH    3403  KLDKLLGLVGQNATRPEQ[2]STLYSKAYSELKQAVSLAD--KDDAVTSQS--ERSMT-EAYMALVSFCDRMLRLKESDE  3476 
SCORPION    3342  --EKIQELTDTFSIQSKS[3]IDLFCKNYEYKCRAIDIIQ--EVEQKMIEFD--QATIGETYFKFANYCNKILRMQEEEE  3415 
SHRIMP      3311  VLSKKFENANGKESWQRE   --LLSCSYKSLQLAVNCAEgkLVKSDALNQDdSKKSDSDAHLALVKYCEECVIKWKDHV  3385 
DANAUS      2239  LTLRLRRDLNSVERVNVE   --------AIVKHVMGDVRn------VENDV-TRNLDTLCLLGITCLETMFENSTDIDE  2300 
BOMBYX      2447  MLLRIRSDLGTMNQASMD   --------AVLQTVDRRLQ---RGGAVSPDS-RRALDSMYEMYFVYYNHLWTES-DDER  2510 
AMYELOIS    2431  QIFLLQQHLNELTAASVN   --------GILEKVTRPRD---QDSILN--S-KSTLTTLYELALVHYDRQWSD--DIKN  2491 
ARCTIA      2442  LILQLRKDLGVLSKSKLD   --------EMLLSLNNITEd--HSSFYSNKN-GVDLITLYEFAMDHYDELWELS-DTST  2506 
PAPILIO     2467  IIINLQKDLNDLSAEKLK   --------FLLNDSRDRLKt--SESSVVGEN-KKVLHNMVIMAVTHYDENWPMT-NAIE  2531 
PIERIS      2255  LILKLRADTNGVNRALVE   --------EAMTKIKQTLTa---------KD-ESETRPILATVAQHLFCLFERTTDVED  2313 
PLUTELLA    2585  MTLLLNNDLESLTTQKTE   --------AILQDIDRQADsiLKDSGISNKC-MKNMESAYEIALHYYNDNWEHCIDKSE  2652 
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CAPITELLA   3367  ISGTK[7]PLALVTSLLSAMK-NSSKDARQLFPRLLQIIERFPQ-TREVFIR---KSRDIPAWMFLGWVSQICAILDKPE  3445 
TERMITE     3319  FGT--   --DIVTSILRAMR-YGSKDARQLFPCLLQLPGLDTS-LSELFHK---ESSAVPVWMFLGWVNQLLACLGTPV  3386 
FLEA        3243  LKSVY   ILSMIKSILKAMA-LGSVEAKQLFPVLLEYDEISAD-MKDVFLE---LSAQVPEWMFIQWAPQLLAQLTSNR  3314 
STONYCORAL  3463  APVEV[5]PGIVVRYMLKSMC-YSSKEARQKFPRLLQIVHKYPD-TLEAFVK---KAADVPCWMFIGWINQMMAIIDKPE  3539 
LIMPET      3377  -EHIK[7]GETIIICLLKAMK-LGSMEAIERFPRLLQFVELYPD-TMPTFIKmvsENRLFPLWMFLLWINQMMALIDKTE  3457 
HUMAN       3432  SVIDS[6]PALVVEKMLKALK-LNSNEARLKFPRLLQIIERYPEeTLSLMTK---EISSVPCWQFISWISHMVALLDKDQ  3510 
STARFISH    3477  VPMTY[7]SQTVVHYTLKAMH-YSSQEARQRFPRLLQLVEACPD-TMQLMIK---EVSDVPCWMFIGWISQMVALLDKPE  3555 
SCORPION    3416  KTLSL[5]PSVLTNSLLNALK-NGNLNAIKLFPRLLQIIEVYPD-TIPEFIA---KSKVVPCWMFLSWINQLLTLLDKPE  3492 
SHRIMP      3386  -----[5]SKSLMVSVLRAMA-NGSRDAHFHFPRLINLMNEDAS-LLSSFKE---EYEKVPIWMFLLWLSHILIYVDKVP  3457 
DANAUS      2301  RSSLM   -LSICETI--------SYQSSPSTDVVLDKLDSFD-rILDENVS-----------------QRILNTLQ-PL  2349 
BOMBYX      2511  RKEIF   -LWMLDVMVQAAR-AHT--------VRLGALVAAACdRLPDSVP-----------------DNVLEKLELAF  2560 
AMYELOIS    2492  QDEVI   -KHLANTLYKMRE-SNVGPADKHLALLLNRLRGHSAgKMADGDV-----------------TDTIMKLFNPE  2549 
ARCTIA      2507  QAEII   -SDMATLVGNITDgNLTKDSNLRISILLNRLVSFE-gLLSEETS-----------------KKLLDKIMFIL  2564 
PAPILIO     2532  QNKLL   -IDITEAIDVGLDfDLDLKYSMLLDVLLHRMSSVE--KLDSSAS-----------------DALLLKMD-NL  2587 
PIERIS      2314  KYDIL   -NQMYETIELSGG---VRQAGSIVDILLSCMLRVP----QEYRP-----------------QAVLDKLS-QA  2364 
PLUTELLA    2653  QTATI   -SSMASCFGRVLSlKHSQKSEMFLSVVLDRLAEYQ-dVLDEDVA-----------------EDLLTKID-AI  2709 
 
CAPITELLA   3446  SSAIHEILLNIADIYPNALVFPFKLSNHNYKFTSDAVSSKS-KSVCDRLHQMLSKN--PLIDRLIFSLEMMHEPAVIIKD  3522 
TERMITE     3387  GPVLHDIILRLAETYPQSLIYAFQLSREKYNL---ESGHVSlKALVDQLASLLFTD--PVIDIFLRAFSCLGQPRKMLYH  3461 
FLEA        3315  SETIGPIVIRVAESYPDALHYPFRLSILNYKC---LAGSYA-EYCVAKLKQVLMKN--SLIDRFIEAISCICLPEILLIN  3388 
STONYCORAL  3540  GKAVHGIVSEIAKRYPQALWYPFKISSEHFVFENSEDGKAN-EEAVKRLRSSLEH---PLLDDFIAALEMLTNPEMVFRD  3615 
LIMPET      3458  SPAVQPILLQIGTEYPQAIAYPFRISCEGFEFEDSAQGKKN-KEAVKKLASILTEDkvPLVNKFISALDQFGQPEMLFKD  3536 
HUMAN       3511  AVAVQHSVEEITDNYPQAIVYPFIISSESYSFKDTSTGHKN-KEFVARIKSKLDQG--GVIQDFINALDQLSNPELLFKD  3587 
STARFISH    3556  GPAVHGILTDIAYEYPQALCFPFKISSESFTFDESNTGRKN-ASAARKIGAILESI--PLLDDFICALEQLNNPEFVFKD  3632 
SCORPION    3493  ATAVQYIIKEIGTNFPNALVYPFKLSYEMYKFPDTLQGKEN-KEFVMKLKSSLSQLk--LVDEFVNALDSLSVPELLYKE  3569 
SHRIMP      3458  GPALQPVVERLAAEYPQAVIYPFGISKQQYNF-SSHEGKLA-KAMCDKVEALLSSHk--LLHQFVSAMSLMVVPSIACKD  3533 
DANAUS      2350  LSTMDQYSVD-------------QLLSKRELFSPHPALLEL------H-QNQLS------SDKYKQCLSLVSDPVYLLKQ  2403 
BOMBYX      2561  PALQDWHRTE-------------LVSRLRR--SASALRNYK------HLSSQLE-Fe-GRAETFKRRLRLVCDPEYTLVM  2617 
AMYELOIS    2550  NQYLDEFTTE-------------QIS------------NVL------HLFGRRPPGt-SKLGELKKMLATIRDAGHSLME  2597 
ARCTIA      2565  PS-LDTYSID-------------QLKNVSNAFPTSIWKSY-----------KID-Ke-ESFGLCKEYLQLVCDPSYTLAR  2617 
PAPILIO     2588  KHYLDEFAID-------------EIKRNQSK-----LSSVN------ELVNELS----KDMQRLKQCLQLVADPRHLMKH  2639 
PIERIS      2365  SKDLEEYQRE-------------AAHECGVG------------------IAEME-------NEWAPLLALVRDTQHDLFR  2406 
PLUTELLA    2710  SETLNEFTLS-------------ELNRINHVFPPEVLRKHV------NINSKIS-Rn-GAENKFKLCLQLVCDPAHSLSQ  2768 
 
CAPITELLA   3523  WIMDMKNAKGP[1]GSSQSLSMAYVKERYQEL--YKELL[16]SMGPYRSDFVKQFISQFDEYFGKMGSKIPGLTFMKVL  3610 
TERMITE     3462  FVEKLEQLLNA[1]RPNCDSLHHMYDTMMKELFPSSYGK    -IHGALFKDIQEYRKRLEKA-----ESNIKCGNKKVL  3529 
FLEA        3389  ALGKLTD----   -KNYTDMKNLKRMLFQQNLHPLRGK    -AFEAMTKFENLFSTYMEKP-----SPELLMEIKMLL  3450 
STONYCORAL  3616  WCEGPMKQLLE[4]RNDSQAVKQCFGAMFQLLMDCRKR-[12]--GPFRTKFAQEFANEVQRIFGKEGEKLVGVKMTDFS  3701 
LIMPET      3537  WTDDIKKMLQS[1]NRNKSKIMEKYKEIYNMLIEYKETQ[16]GMGEYRKKFADTFKKDFDIAFGKNGEKLASMSIKKGR  3626 
HUMAN       3588  WSNDVRAELAK[4]KKN---IEKMYERMYAALGDPKAP-    GLGAFRRKFIQTFGKEFDKHFGKGGSKLLRMKLSDFN  3660 
STARFISH    3633  WADDVMKPLLN[2]KRDKNKIRQACHEIYMNLINHRSTV[17]GFGNFRRRFAQEWQKKFEAAFGKDGTKVIDMQLKTFS  3724 
SCORPION    3570  YFKEILQMKKD   KGDKNEIVKLYKKLCHELFNYNPRD[ 2]KERKLHLKVAKVCGSVVFSEFGKDGNKLISMPLKEAS  3644 
SHRIMP      3534  AIQNVLQ----   EKDKQKMEEGLSEIVSEFLKVQNRS[ 9]EAYTRQDRAKKQMAEAFTKAFGENLKKAKSLSIRDIQ  3611 
DANAUS      2404  YVGMMLAAVQT   -DDVTKYKQIYKNMRQRIFENPYVG    ADYIVLNKYSKQLEGCDDFETDVHTLQRL------LK  2469 
BOMBYX      2618  YCGDLLEAATR   -ADPSQWKMIFDRVKSD-MYDGGGG    PEYLLLENYKSALFDIEDYENSDTETK-----IRTLR  2683 
AMYELOIS    2598  YCRSLVGAVGR   -KE--KWCEIFDKIRHM-MENPYVG    SDYHLLAAQKEKLYAIADFDSTARDEK-----LQTLR  2661 
ARCTIA      2618  YCAEL-----S   -KDWTQYPAIFAKISNK-FDSSFRG    TDYISLNTIKKKLFALENADTREREKQ--------LK  2675 
PAPILIO     2640  YLKQLLEALEN   -NDVGAWSTSFDRMKNKIFENSYAG    VDYQVLNKFKETLYKISEYDANNKDSLK-----ESLL  2706 
PIERIS      2407  MCTLLLRAASS   -EDGERWREAVRKARVT--------    --------YPHKFDTLSDGEIAEGDVQTIKM---VQK  2459 
PLUTELLA    2769  YCYELDSCLKE   -NDGDKFEATFKVMLSL-TNNEFAG    PSFQLLTKYTDALKDIQDYEYTKEYNKKARKAIHDVL  2839 
 
CAPITELLA   3611  SWLSDKSEKVKKA-fsNKQ-PRKLKEYSQWLAEFQ--AGNHE-ASLEIPGQYTGEVCPLPEYHAKISSF-DSQV-TVLR-  3682 
TERMITE     3530  KDICFIKEKLKYIiqdIKP-PVQLKDYSPWLSEFQ--GGKHCfLELEIPGQYTGESKPLIQHHVKIAGF-KQTV-VPMK-  3603 
FLEA        3451  KSLSNHR-------------PKTLRDLCPWLADFT--PQDS--VALELPGQYQGHKKPLPHYHAKIARF-DQKI-TVLL-  3510 
STONYCORAL  3702  KWCRDIQQKMVKFrnrTPP-PGNLKEYSPWLSRFQ--SNNFT-HTLEIPGQYKGKTKPLPEYHVKIVGF-DEKV-QVLP-  3774 
LIMPET      3627  GKLVP---------------PLSLHEYCQWLADFN--PNRDS-RELEIPGQYDGLSKPLPEYHVKVAGF-DERV-LVMS-  3685 
HUMAN       3661  DITNMLLLKMNKD---SKP-PGNLKECSPWMSDFK--VEFLR-NELEIPGQYDGRGKPLPEYHVRIAGF-DERV-TVMA-  3730 
STARFISH    3725  EHYGKLYKEMAA--krRDP-PGNLKEYSTWFSDFQ--QLSYD-RELEIPGQYGGKSKPLPEYHVKIAGF-DEQV-KVLS-  3795 
SCORPION    3645  VKYETLLKKITTM-seMNK-EAKLRDFSDWLSEFH--SIKYS-EDIEIPGQYTGKRKPIPEHHVKICNF-DQKV-DILS-  3716 
SHRIMP      3612  RELGSMGRVLQLSpeeMRKlPRQLKAYSPWLANFQ--ASKYS-EVLELPGQYTGMSKPLPEYHVKISSF-DENV-LLMS-  3685 
DANAUS      2470  DIHADLQSSK--S---RLS----LTDICPTLLEE------KQ-------SRALDRLLALKD-GVHFIKF-MENV-SVYRd  2524 
BOMBYX      2684  RVQEGAGRGGYRP---TLR----LSQLCGGLGAE--pAADD----------CVSAVLQLPP-GVTVVEF-YEEV-AVMP-  2740 
AMYELOIS    2662  SVMVTLDLPA-KS---SLR----VRQLCPAL--------------------CLAGWAALMP-G-GVSKV-EDQV-TVITd  2709 
ARCTIA      2676  NITTELFKKLTKP---VLR----LSQLSPELTKD--tTLEEQ-------RENLRKLLALPS-SVHVVKFsQQVQ-VFVD-  2736 
PAPILIO     2707  GIIKELTSQS--E---SFK----LSQLCPALTQAEfvRGSEI-------QDCLSLILNLPQ-GVRVQRF-EEQV-SVFTd  2767 
PIERIS      2460  TAQAELDARGDGV---LLP----LINLSPALASSV-----SE-------SPTLASLLGLPP-HLRVCHF-EQNVeVFVD-  2517 
PLUTELLA    2840  TDMSSAQKSS--L---TLP----LSELSPALASS--vSESP----------TLASLLGLPP-HLRVCHF-EQNVeVFVD-  2895 
 
CAPITELLA   3683  SLRMPKSIVIRGNDEKEYKFLVKGGEDLRQDQRVQ-QVFNLMNEIYANDANCHARR--LQLKTFQVIPMTPRLGMIEWL      3758 
TERMITE     3604  TLRLPLQVTIFGSDAKEHQYLVKFGEDLRQDQRIE-QLFNLMNKILDQDPTCRHRN--LSITTYQVVPLSSHLGIIQWV[47]  3726 
FLEA        3511  SQRLPVKIGIYSSDGKEHVYLIKYGEDLRLDQRIQ-QIFSLMNEQLSLNTECNFRR--LSIVTYNVTPLTLNLGMIQWI      3586 
STONYCORAL  3775  SIRKPKCLIIRGDDEKDHMFLVKGGEDLRLDQRIE-QLFGLMNDIMANDSACSQRG--LRLRTYQVIPMTPRVGLIEWM      3850 
LIMPET      3686  SLRRPKRITIRGNDEKDYHYLVKGGEDLRQDARIE-QLFVIMNKVFDKDPVCRHRK--LHLKTYQVIPMTPRVGLIEWM      3761 
HUMAN       3731  SLRRPKRIIIRGHDEREHPFLVKGGEDLRQDQRVE-QLFQVMNGILAQDSACSQRA--LQLRTYSVVPMTSRLGLIEWL      3806 
STARFISH    3796  SMRKPKRIVIRGNDEHDYSFLVKGGEDLRLDQRVE-QLFRIMNSILEQDSTCSQQG--LQLVTYEVIPMTPRLGMIEWA      3871 
SCORPION    3717  SLTKPRCLTIRGNDQKDYKFLVKSGEDLRQDSRIE-QLFDVMNDIYQCNAICFQNK--LKLETYQVIPLTTKIGLIEWV      3792 
SHRIMP      3686  SMRVPMRIIIRGDDEKEYKFLVKWGEDLRTDQRME-QMFTLMNSIYARSPLCTKASsvPSLDTYQVIPLSLRVGILQWV      3763 
DANAUS      2525  AVTRPVLLSYLSSDGFTRRCIVKTEGKGHAAAVRV---RGALEKAWEI-----PRG-------YKVTPLTSDCLLIEYV      2588 
BOMBYX      2741  SIRRPCMVRALLSSGITRRWLVKRDQLLHDRAASRlLPAAAIPGNPPC-----L---------YNVTLLSEDCGLIEYL      2805 
AMYELOIS    2710  SARRPCVITLVSARGERRRYMHKAGEPL--------LRDAALSRLCPP-----R---------YTVIPTSADSGLIEFL      2766 
ARCTIA      2737  SIRRPCVLSALLSNGTTKKYIIKSGEVLANDASVQ-RAIAVLPELFEG-----QVR------SYNVTTLSEDCAVIEYL      2803 
PAPILIO     2768  SKRRPVVVAVRLSDGRRRRLLLKSGEELKMDAASL-----RMLRTLGI-----TSQ------EYQVTLLSEDSGLIEFL      2830 
PIERIS      2518  SARRPCVLCARLTNGSVRRWLIKPESPRADQAAFA--VARALRRLHPL-----RAEy---VVSYVVRALASDCSLMEFL      2586 
PLUTELLA    2896  SARRPCVLCARLTNGSTRRFLVKRGEPLRSVAAVH-TALAYFNRVQTC-----TAG-----GSHHLIPLSADCAVMQYL      2963 
 



Supplementary Figure 8 Lepidoptera 

 12 

CAPITELLA   3759  KNSCTLKDF--LRQGCSDVSWEQIQN-kNLPNNPANLLCQWIGDS[11]KCYQKYSrNETLNAFKKREAMVPWDMLRKSY  3842 
TERMITE     3727  GEAHMKYSP------------EETSA-------EFRK--------    -----------------KVNMIPWDIMRRAL  3758 
FLEA        3587  PKTKTLRDMmfLKEPGIKNRVEEVRS-------SYNKWIRQASKT[10]NAVVHYHrDAVISKYQELVNRIPEDILKDSF  3665 
STONYCORAL  3851  NNTKPLKGV--LNSAMTKAENDHYIG-pNGAGACYRNWIDKF-KG[10]EMFKKANrTETERSFTQKQALVPWDLLRRAF  3932 
LIMPET      3762  NNTTPLKDF--VYGALTEQERKYILG-dQGPGKQHENWTYKYFDA[10]KVYQNYSrAETIKDFRMKENKVPWDLFRRAF  3844 
HUMAN       3807  ENTVTLKDL--LLNTMSQEEKAAYLSdpRAPPCEYKDWLTKM---[10]LMYKGANrTETVTSFRKRESKVPADLLKRAF  3887 
STARFISH    3872  QNTTTLKEF--LHLAMTEQEGNAYNS-rHGPRYQHSEWVDKYAKG[10]AVYRHANyTDTVKCFRSWEALVPWDLMRRAF  3954 
SCORPION    3793  DNTNVLGSF--LKDAMTDKEKESFRE--SDPKMTFYKFLLSKTNS[10]NIYKIAD-TEVNKKFTECINMIPWDLFRRAF  3873 
SHRIMP      3764  DSTQPLKDF--INDSYRENETKCYGE--------ARALYGKNENY    TVAKKAKkRDVIKAYEEVVNKIPWDVLRRGL  3829 
DANAUS      2589  ENNTRLRDM-----V----DTGGGDA--GVTRTADENLILNVPQA    -----------ISQLESLAKSVPATSLRSSI  2642 
BOMBYX      2806  EGHHSIRSL-----AAKSCDLDNLGV--S--RPLDADLLAEPPSR    ----------LALTHERFCGKVPATVLRSAF  2862 
AMYELOIS    2767  EDHETLFSL-----INSVCDLDEISM--SVPRPADDELIVSPTPH    -------------AFQQLRDRVPVDALRTAV  2822 
ARCTIA      2804  ENYQRLQEF-----MG-----DKVRI--PVVRLDNDKLVLSPSLA    -----------LEQYNALCNKIPVYTLRSSI  2856 
PAPILIO     2831  EDHVRVRAL-----IANKYDIKGIES--TL----GEKLIQDTREH    ----------SISQYKKMCSKIPAHAFRSVM  2885 
PIERIS      2587  EDHERLDAL-----ASNN---------------------------    ----------------------SALALREAM  2608 
PLUTELLA    2964  EDHVTVRSM-----VSKKYNLNEITA--SVRRPPDDELILASAAA    ----------TLAQHRLLCDRVPAHALRSSI  3022 
 
CAPITELLA   3843  QKLASSPESYFVLRGNCATSHALNCISAYIMGIGDRHLSNHMVDLI    NGKMIAIDFGHA   FGSATQFLDIPELIP  3915 
TERMITE     3759  QRLSVSPESYFILRQSFACSYAVLCIAHWLLGIGDRHLSNILVSVK    DGRCVGIDFGSA   FGTATQFLPVPELMP  3831 
FLEA        3666  KEMSANAESFFTLRHNFATSYGTMCIAHWLLGIGDRHLSNCLININ    SGFAVGIDFNCA   FGSGVMTLPIPELLP  3738 
STONYCORAL  3933  LQLAVSPEAFFILRSHFASSHACLCICQYILGIGDRHLSNFLVDME    TGGMIGIDFGHA   FGSATQFQPLPELMP  4005 
LIMPET      3845  HQMSTSPEAFHVLRCELVVTHATISICQYFLGIGDRHLSNFMINLK    TGGMVGIDFGHN   FGSATQFLPVPELMP  3917 
HUMAN       3888  VRMSTSPEAFLALRSHFASSHALICISHWILGIGDRHLNNFMVAME    TGGVIGIDFGHA   FGSATQFLPVPELMP  3960 
STARFISH    3955  IQLSASPEAFLTLRSHFARSHAVICICQYILGIGDRHLSNFLISLK    TGGMIGIDFGHA   FGSATQFLPVPELMP  4027 
SCORPION    3874  LKFSSSLEAFVILRYNFITSHAVLCISQWLLGIGDRHTGNFLVSTT    TGIEVGIDFGHA   FGTATQFLPIPELVP  3946 
SHRIMP      3830  VRMSSSTEGFFSLRSAFAVSYAALCISQWLLGIGDRHCSNSLVSLK    TGRVIGIDFGHH   FESAVQFLPVPELMP  3902 
DANAUS      2643  ESGCLTLEEFIRKKTAFTESLGHMTAFSFICGLSDRHLQNILYDPV    RGTVCAVDCGA-   -------LQPQEIPP  2707 
BOMBYX      2863  QELCCTSEDFIRRKKRFQDSLATITIFNWIFDVGDRHMENFLVEAS    TGALCCIDWGS-   ---TMQRRQLSEPPP  2931 
AMYELOIS    2823  ERNSSCFEDFLMKKRNFQDSLATMAISDWILGLGDRHLQNLLWSAR    SGGVVGVDGGA-   ---AMRGREL---PA  2888 
ARCTIA      2857  ENKCSSLEEFIAKKRMFLDTLSTMTITNWLFGVGDRHLQNIMINKQ    DGGVCGVDLAS-   ----VFEYGLREFVP  2924 
PAPILIO     2886  ELNSSGFQDFIMKKQNYEESLAAMTYATSLLGLKDRHLENILYKVH[14]GGCVLAVDWNS-   ----ALRHDQHEPPP  2967 
PIERIS      2609  RKRSATAQHFLEQQRRFTETVAASTVLTALLGVGDRHPQNLLVSVQ    -GALVHVDWAC-   --SPRHDMLASEPTP  2677 
PLUTELLA    3023  EDDSCSLQDFLQKKRNFAETLGSNAIHAWILGIGDRHLENLMYDRA    TGCLVDIDVGPP[4]LVDIDVGPPHPAPPP  3099 
 
CAPITELLA   3916  FRMTRQLRNLLLPLREKGVIEGTMVHSLRALRQHKEQLISTMDVFIKEPSLDWQNAAKKEIQAMSNR------[12]WFP  3997 
TERMITE     3832  FRLTPHIVSLLQPLEETGLFRETMIHCLRTLRNNYDMLLATMEVFVQEPSIDWLE-------FASRHESLNKK[ 7]WYP  3907 
FLEA        3739  IRLTPHIMNLMEPTAAFGLIPRVMVHALTALRDARSVLYATMNIFMHEPLINWLEPIKMYGVRSEDNEALNYT[11]TMA  3825 
STONYCORAL  4006  FRLTQQFVNLMLPLKKSGTLQSVMIHTLRALRSNHDLLLNTMDVFIQEPSLDWQVYARKQAKTQG----INE-[ 6]WYP  4082 
LIMPET      3918  FRLTRQIINLTLPLGIKGLLENTMIHTTRALRQDYDLLVNTMDVFVKEPSVDWLNFAEKQRNEMLMT------[ 7]WYP  3994 
HUMAN       3961  FRLTRQFINLMLPMKETGLMYSIMVHALRAFRSDPGLLTNTMDVFVKEPSFDWKNFEQKMLKKGGSW---IQ-[ 8]WYP  4040 
STARFISH    4028  FRLTRQIVNLMLPFKKEGILQSSMVHTLRALRQNHELLINTMDVFIKEPSLDWKTNASKQAKAQKDAGRVLE-[13]WYP  4115 
SCORPION    3947  FRLTNQYLNLMLPLKEKGVIEATMISALSALRDNADILLNTMDIFIKEPTVNWQENALKQKRIIGKVDENVDS[22]WYP  4044 
SHRIMP      3903  FRLSPQIVNVFQPIGQVGMLKEIMVSALGALQESRHVLTAVLEAFVKEPTKDWLDFVQKQEGDTQDSK--VEL    -FS  3975 
DANAUS      2708  ARLTRNLLAVC----RTDVLEARLQRMLSRLREYQGIILPAVNISLK---------------RSGH------L    ---  2755 
BOMBYX      2932  ARLTRNMLAMC----DPIALEARLQTALTQLRDSRETFLATARLLYA--------------------RAPACQ    ---  2980 
AMYELOIS    2889  ARLTPCLLALG----DAQVLESRLQTRLSELRECQYLFCNFVKMSFL---------------W----DKQNIE    ---  2938 
ARCTIA      2925  ARLTANLLAVC----DVKVLESRLQRMLLCLRQSRRLYEAFVRVSFY---------------W-----KGRDF    ---  2973 
PAPILIO     2968  ARLTRCLLAPC----NLQVLENRLQKLTSETRSIHRLLLSTLQLSYK---------------WM----GNEIQ    ---  3017 
PIERIS      2678  ARLTRNMIAFA-----NPGLESLIMEWSEVIREYAPELIAILRVVYR---------------YLPD----SQL    ---  2726 
PLUTELLA    3100  ARLTRVLVAL------AGSLESRLQSVLASLRDSHKLLIPSIKVLFK---------------WMPEYESNEFQ    ---  3151 
 
CAPITELLA   3998  KEKVNIVRQKLEGSNPSHVMRAELALGQ--LGS--YLKYFVIVLMGDKQAD-IRARLPADGLSSEEQVAALLNLATDPNI  4072 
TERMITE     3908  QQKLDLAKLKLEGANPVTITTEELKAGFkDSK---YLAKFLEC---VKGHNsVRSQMPSYQLLPEEQVDSLLDQATDYNI  3981 
FLEA        3826  HLKLRMARLKLQGSNPVHILQDELKHSFvSTINEiYVNHYIEKGMGVEQHN-IRRRIKMKDLTAKEQVDCLIDLATDRSI  3904 
STONYCORAL  4083  KQKVQSAWRKLEGFNPAYVMRDDLQLGH--SKQS-WYKQMESVCLGDRNAN-VRAREPESGLSVESQVSCLIDQATDANI  4158 
LIMPET      3995  KQKLQYALRKFKGDNPCHITKDELYLGH--SRSP-AIKHFEKCVLGDAKDN-VRATLPSTGLTVEQQVEALIDQATDPNI  4070 
HUMAN       4041  RQKICYAKRKLAGANPAVITCDELLLGH--EKAP-AFRDYVAVARGSKDHN-IRAQEPESGLSEETQVKCLMDQATDPNI  4116 
STARFISH    4116  REKVNFAQKKLEGANPSDITQRELALGH--SRNP-AFSAIKEVVKGDRSQN-IRASSPKSGLSVETQVECLIDQATDPNI  4191 
SCORPION    4045  KQRILFAKRKLEGINPCYITKEELRLGH--SNKP-IFQRLTDVCLGDRK-S-LRQNLPKNGLSVKQQVKSLIDQATDSGI  4119 
SHRIMP      3976  SKRIELLNDKLSDINPAYITLWAVSQNKfVAKQK-AYENLKQAVLGDRGES-VRASVGERGLSTHQQVDILLEQATDPNI  4053 
DANAUS      2756  -DKLPAIRGKIQGRLLQHQVTKEWIQRS-EVKYK----EKYLELLDEIF-G----TDDKCSYTVEEQVSNLLLQSTDPRI  2824 
BOMBYX      2981  -PQLSHVKAILEGKVTSADIRVEANPDP-DLDRL----RALLV---QVFPG----RPATDTYSVKDQVQVLLRHCTDPRV  3047 
AMYELOIS    2939  -ERLPHIQALLSGRCLSRDVTRALLENS-RVTYK----HAYLTLIDDVFKD----FERKEQYTVVEQISCFLVHCTSPRI  3008 
ARCTIA      2974  -SEIKHVRNILQGSMTSYQVTRDVIENS-KIKHK----QEYLNILDAVFQN----FTCKQTYSVEEQVSCLLQHCTDPKI  3043 
PAPILIO     3018  -EKLENVYYLMQGKKLSHQVSVRNQKSF----------GDYELLLNHIFKD----FASEKVYTVKQQVTNLLRHCTDPQI  3082 
PIERIS      2727  -YKLEMMEQLVRGQRVSHQLSLQQLQHQ--QKRY----ASLELVLADLFQD----FPDKESYSVQEQVSSLLRLSTEPRV  2795 
PLUTELLA    3152  -KKMQYIENILKGKRLSYQVTVEVLKDTiKMKHA----DKYIALLTEIFED----VPLKETYAVEEQVTCLLRHCTEPRI  3222 
 
CAPITELLA   4073  LGRTFAGWEPWV  4084 
TERMITE     3982  LGKTWQGWEPWM  3993 
FLEA        3905  LGCTWHGWDPWM  3916 
STONYCORAL  4159  LGRTWQGWEPWV  4170 
LIMPET      4071  LGRVWQGWEAWV  4082 
HUMAN       4117  LGRTWEGWEPWM  4128 
STARFISH    4192  LGRVYAGWEAWM  4203 
SCORPION    4120  LSRIYFGWDPWF  4131 
SHRIMP      4054  LGRSWIGWDPFL  4065 
DANAUS      2825  LSVTRSGWEPWI  2836 
BOMBYX      3048  LGATRAGWEPWL  3059 
AMYELOIS    3009  LQVTRAGWMPWV  3020 
ARCTIA      3044  LSITPQGWEAWI  3055 
PAPILIO     3083  LAITRSAWEPWI  3094 
PIERIS      2796  LAFTRPTWQPNM  2807 
PLUTELLA    3223  LSVTRTGWEPWL  3234 
 
 
 
 


