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Supplementary Figure 3. Results of COBALT alignment of DNA-PKcs sequences from selected vertebrate and 
invertebrate species. DNA-PKcs amino acid sequences from the organisms listed below were analyzed by COBALT 
using the default settings (conservation setting 2). For additional information on sequences and phyla please see 
Supplementary Table 1. For graphical image, please see Figure 4A. 
 
TERMITE     1     MM   GSELI---GFVEVINSCISGNHLNKYIEAKSNISNIISYfeDKRKRTDLDG---AFTVLFDKKTGILQFIQKALK  71 
SHRIMP      1     MA[5]EELDL----LLGKLQSFGPGNGQGDPDAAKDVIVDIAELl--AVDLTPAQY-DLYISQVLG-EKGIITFGRSVSK  74 
SCORPION    1     MN[1]ITNSL-HENILKLNDFIKY--QKDEGHSSIYVIKDISEI--CLRGTLSEKDrSYVCSLILRKEDGFLHFLEEAVN  73 
ALVINELLA   1     ME   ----------------------------------NLGCC----------------CALLFSKETGITNFLKKVVQ  27 
CAPITELLA   1     MA   --RAL-QEQLAGLVSDTRGQPGVVNARISHESIGNIGAI--CLNDVNASDV-DLAYSVIFNHETGLIKFLKKIIQ  71 
SPONGE      1     ME   -------SRIESLWESLHSSSPQRYSY-ATEVASDLYSL--CVEQITESEL-AYSSSVLFNPDNGILKFLHDVTT  66 
OYSTER      1     MA   AS--LlEDNLRSLN-ECLTTADNSSKEQADSIVADISQI--CINESTDKDI-DLCCSVLFDKRKGLVSFLSETVT  71 
SNAIL       1     MA   AT--L-EETLRSLH-D---QSGASAYNLANGLIADIRQI--CLHEISEKDR-DYCCSALFDKDIGIIAFLQKVAA  67 
TRICHOPLAX  1     MA   --SNL-SQLLIDLHALLNL-QSLHRGSNACDIASDITVL--CLQTASDAEK-AYCSSALFGQDYGVVTFLRKSIG  70 
SEA_ANEMONE 1     MT   --DAI-SSRLLQLNELVAE-ESPLRGQESAEIARDLRAH--CSQLRDESELgARCSSILFDDKTGIIRFLHKTIA  71 
PRIAPULA    1     MA   RTVRI-EDHVQTLLESLPSDDREADPETAHSAVADLAHK--CLQDISKRDV-DLTCSVLFSEDRGVLIFLRRAIP  73 
ESHARK      1     MA[4]AAADT-LSAFSKLHHLLSLSDVKSAAAESHSAVGSISRDfrCS-SSSDSQL-ALQSSMVFSKDTGLLVFLRKSLR  78 
STERLET     1     MA[7]GAGGI-QGNLHKLHSFLNATDAKSAAVESHNLIGNLGQE--CMVSKNENEL-VLQTSLIFSKENGLLAFVRKSLN  80 
COELACANTH  1     MA[7]AVEGV-SGYLLKIHSSLTVTDTKSAAIEISNIFGNLRQE--CLVTSDENEL-ALHISLIFSKEIGLLIFLRKSLS  80 
HUMAN       1     MA[1]SGAGV-RCSLLRLQETLSAADRCGAALAGHQLIRGLGQE--CVLSSSPAVL-ALQTSLVFSRDFGLLVFVRKSLN  74 
CAECILIAN   1     MS[7]SAVGV-QGSLLRLHASLSSKDPGLEAPVAQSLIRSLGEE--CVTSSGDSVL-ALQTSLIFSKEHGLLAFIHKSLG  80 
PLATYPUS    1     MA[4]---GP-QGSLLRLQRFLEAEDAGVSAVAAYQLIRGLGQE--CVLSAGPAVQ-ALHTSLVFSKEFGLPVFIRKSLD  74 
CANARY      1     MA   ---GV-QQCLLQLHRCLQPGDAGGSALHGYSLLRSLAET--CLASLASGEQ-ALHLSLVFSQEYGLLVFIHRSLT  70 
OSTRICH     1     MC   ---SE-R--------------------------KDVQAD--CVFALPA----ALHISLVFSQEYGLLVFIHKSLG  41 
TURTLE      1     MA[6]GGGGI-QGSLHQLSCALQDPDPGTAALRGYHLIRGVGEA--CVTSTGDGAR-ALQTSLVFSKDNGLLVFVRKSLS  79 
ALLIGATOR   1     MA[5]------------------------------------------VIRTGDSAQ-ALQSSLVFSKDQGLLVFIRKSLS  39 
SOFTCORAL   1     MT   --EVI-DRYLNQLNSCLKT-LSSSRGREAADICRDLRLY--CIENINETQL-AYCSSLLFNQDDGLITFVKAVVQ  70 
STONYCORAL  1     MS   --DLL-NRYLTHLHSLPSL-DAPHCGLDASNTVVDLGSF--CLENVSSSEQ-AYYSSLLFSGETSIVSFLRKVIT  70 
ACORN_WORM  1     MP   SS-EL-QSKLAELLELLDETPSQHTVEKCNNLIGEIQLI--CLRTTSENEL-AYHCSVVFHKETGILLFLKKTIT  72 
LANCELET    1     MA   GSGSL-EARLSELHALLAESDHGHGAVEAHNLVADIAQI--CLRHTAERDV-AYCCSVLFQESTGITAFLRKTVT  73 
SEA_URCHIN  1     MA   AA-EL-QRHLAELHEVIDSGGTAHGPETAQDLVVDIAQL--CLNQTRENEL-AFCRSELFQKETGIITFLQKAVS  72 
STARFISH    1     MA   TA-DL-PVKLSELNGLISTKSGLHVAEKAQDLVVDLGHL--CLRQLSENEL-AYCCSQLFNKDNGILVFLNKAIP  72 
 
TERMITE     72    QDAFTEAIKESFTLLKQLIDVFKERMSC   HVVQIKDLCKTCILLEKKAEEKDKAFDVIQSVLE---NGPWNDN-LNVD  144 
SHRIMP      75    DQSFVEAKKSTLDVLKTLLDKEAQKINK   YVDDIRKYTLYLYNVEKSTKVQAAALEVFCTLLAKCGSHIDIQE-INVD  150 
SCORPION    74    TPSLKDSLIEALQFLNLFLINIGNKVVQ   YGITVKDVVFSIFLRNQLAKVKILALSALIKVLELCSGAISSEQ-FNLQ  149 
ALVINELLA   28    KDEFLDCKVDALKMLLALVVKYDKKLLS   YSLDLKDVSMSLFLRDRFAKVKVLALDLLIEVVTFVAGSEVADE-LKIS  103 
CAPITELLA   72    NDEFEGCKCEILELLKTFISKFPGKVHP   YAVDVKDACLQLITRDRRARVKNNATPLLIELLKQTSGLPVAGD-LQVE  147 
SPONGE      67    LEEFASCKEELLKLLSNFVKNLSRRVLS   HIVPITDVCVFIFMREKSAKVKNATLNLLINTLELCGKTEYSHD-LDIP  142 
OYSTER      72    KEEFQTCKQKILEFLSEFVQRIGKKIIP   YVFDIKDVCVSLFFRERLAKIKNLSVPVLAKVLELSVGSVNVQD-LGID  147 
SNAIL       68    KDEFQSTKTNLLDFIGDFLQKVGKKLLP   YAIDIKEACVSAFSRDKYAKVKNSALGVLVKVLELTVGSPIREE-MKID  143 
TRICHOPLAX  71    LDDLDKCKEDLLKLITAYMEKIGGKISP   YAVQIKDVCISLFTRDKAARVKNATFPPLLQLLSSKLHSSVVEE-LAIS  146 
SEA_ANEMONE 72    NQEFVECKTELLKFLQSYLGQLNTRVNP   YAVAIKDICMKLLFQESSSKVKIETFLPLIQLMQTKLESSIIDE-MDIP  147 
PRIAPULA    74    LDEFKLAKKELLQLLHSFINKGQTRILT   YAVDIKDTCLAVFSRDRQADVKNATFPLLIKVLQLCRGSQTQAK-LDVP  149 
ESHARK      79    FEEFRDSREDVLKLLSEVVERIGEAVGR   YACDIKGTCVVVYTKEKAAKCKAAALDLLITLLHSKLSSSCLQQ-FKIG  154 
STERLET     81    IEDFRDTREEALKLLTTFLDRIAHKVNG[4]YACDIKDTCLVVYTKDRAAKCKVSALELLIKLLHIT-SPCLLQE-FKVG  159 
COELACANTH  81    SEEFRDNREEILKFLTAFVEKIGQKLNP   YACNVKLILFPVFFF-----FFIFIFFTYLQLLQSTKSPHCIEE-FKVS  151 
HUMAN       75    SIEFRECREEILKFLCIFLEKMGQKIAP   YSVEIKNTCTSVYTKDRAAKCKIPALDLLIKLLQTFRSSRLMDE-FKIG  150 
CAECILIAN   81    IEEFRDCREETLKFLCIFLEKIGQKVQP   YACDIKNTCVVVYTKEKAAKCKVPALELLIKVLQILKNSYEIEE-LKVK  156 
PLATYPUS    75    IEEFRDCREEALKFLCIFLEKIGQKIEP   YSYDIKSVCISVYSKDRAAKCKIPALELLIKLLQTLRSSRLMEE-LKVG  150 
CANARY      71    IEEFRDCREEALKFLCVFMEKVGDKIHP   YACNIKQTCLSVYIKERTAKCKISALELLIKLLHTLQRSCLMEE-MKVG  146 
OSTRICH     42    IEEFRDCREEALKFLCAFLEKIGEKVHP   YACNVKQTCISVYTKERAAKCKIPALELLIKLLQNLRRSCLMEE-MKVG  117 
TURTLE      80    MEEFRECREEALKFLCAFLEKIGQQVHP   YAHDIKQTCISVYTKEKAAKCKIPALELLIKLLQNLRSSFLMEE-LKVG  155 
ALLIGATOR   40    IEEFRDCREEALKFLCTFLEKIGQGVHP   YACDIKQTCISVYTKDKMAKCKIPALELLIKLLQNVQCSSLMGE-LKVG  115 
SOFTCORAL   71    LDEFAKCKEVILSFLAEYIAKVKTRISP   YATDIKDICLKLFTKDKNARVKNETFEVLLQLFELKFEPTIVEK-LDVK  146 
STONYCORAL  71    LDEFQDAKIELLKFLQSYVMKMGKKINP   YVVEIKDICLKIFSQDHSNKAKAETLPLMAEILDVKLESSVVEK-LDVP  146 
ACORN_WORM  73    IDQYVSSKERILEFVYNFMIRADKKIVT   YALDIKDVCLSLFTRDKMAKIKNRTFPILNKLLELTANTPVAKE-LGVS  148 
LANCELET    74    LDQYLPAKVETLSFLLAFLEKIGRKIQP   HAVEVKEVCMAVFSRDRLSRVKCATFPVLKKVLQLTIHSQLGDE-LRVS  149 
SEA_URCHIN  73    KDEYGGSKVQTLEFLLGFVQKAKELVLD   HAKDIKDVCMSLYTRDKLAKVKAKTFPLVIELLKLTSGTRMDDEaMGVD  149 
STARFISH    73    KDELKGSKEQLLEFLHAFLLKAGSRLLA   RTVEIKKICISAFMRDKSAKVKTKTFPVLIELLQRSASAQMEAD-LDIP  148 
 
 
TERMITE    145   ELFDKLINPFkSNKsNTMPAKVVQKHLHILGIIVHKYPECLRPe-ETRLLLRIYLSELEMQ   -TSHATAVKYQIIAGC  219 
SHRIMP     151   QFIERLCIDIrSAK----GSTVLQHQLQTLGMLMYSYPQNLRHq--SPLILKIFKGQLVKH   ---TGSKPDLNALAGV  218 
SCORPION   150   KIVNKIIEYL-AQAsSKITPTVKQQAYYLLGISSRHYPDCMQLc--SERLLNWYLKDLKFH   -TTSNQKSESSIIVGC  222 
ALVINELLA  104   GIAEKLFTEL--VHsSRHPSTVQQRMYQLLGVIAEMYPELMVR--HADRLVNMYVVTIKKQ   MTSKTSKPDIPLITGS  176 
CAPITELLA  148   GMIERLFKEL--IKsPKPAASVKAHIFHLLGVIAELFPEKMVRg--SDKLLNLYMTTLKQE   IESKTHEPEYVLIAGC  220 
SPONGE     143   KIADKFFQAA-LLP-TKHSATIRGGIYHLLGVLCEWFPEHLVKi--SSRLIDIYMSNLKSE[1]TVKKTKKPELPIISGC  216 
OYSTER     148   KMINKFFMEL-TKSvSKLPASVKESIYVILGLLAEIYPEHMTQ--YAGKLVDIYLRALKAE   MTSKTKKPELSVISGC  221 
SNAIL      144   NLVEKLFREL-TKT-SKLVPTVKGNIYFLLGVIAEVYPEDITQ--DSDRLVGLYVSALKAE   MTSKTKKPEFPVIVGC  216 
TRICHOPLAX 147   KLVDKYMSAC-KQP-TKYSSTVKSGMYSLLGTIAEKFPEYIMP--HAQQLLTIYLNTLKSQ   MTGKNTKLDMPVIYGC  219 
SEA_ANEMONE148   KLIDRYFKAC-LQS-SKQQSTVRFWLYTILGVFAEVFPEHMLG--NADRLISIYINLLNSE[1]KSKGNKSPDKQVIAGC  221 
PRIAPULA   150   KLIDRYFNEL-TQS-SRLTSTVKQGVYHLLGVIAESYPELMVA--YADKLISIYVNELKNQ   MKSKTKKPEYPVITGC  222 
ESHARK     155   ELFNKFYGDL-SQK-SKFPDTVLEKVYELLGVLAEVQPTEMLH--NSEKLFCAYLNELRVQ   MTSATREPKFLVVSGC  227 
STERLET    160   DMFNKFYGDL-AQK-SKIPDTVLEKIYELLGVLGEVQPSDMLN--NSEKLYRAYLSELKSQ   MTSATREPKLPVVAGC  232 
COELACANTH 152   EMFNKFYGEL-AQR-SKLPDTVLEKVYELLGVLGEVQPSEMLH--NSEKLFRAFLGELKTQ   MRSTTKEPKLSVVAGC  224 
HUMAN      151   ELFSKFYGEL-ALK-KKIPDTVLEKVYELLGLLGEVHPSEMIN--NAENLFRAFLGELKTQ   MTSAVREPKLPVLAGC  223 
CAECILIAN  157   EIFNKFYSEL-GVK-SKVPDTVLEKVYELLGVLGEVQPSDMLD--NSEKLFRAYLGELKKQ   MTSTTREPKLSVVAGC  229 
PLATYPUS   151   GIFNKFYEEL-ALK-TKITDTVLEKIYELLGVLGEVHPSEMLC--NSEKLFRAYLGELKMQ   MTSSTREPKLPVVAGC  223 
CANARY     147   EIFNKFYEEL-AAR-SRIPDTVLEKIYELLGVLGEVQPSDMIN--NSEKLFRAYLRELKTQ   MTSATRGPKLPLVAGC  219 
OSTRICH    118   EIFNKFYGEL-ATR-SKVPDTVLEKIYELLGVLGEVQPSDMIN--NSEKLFRAYLGELKTQ   MTSTTRVPKLPIVAGC  190 
TURTLE     156   EIFNKFYGEL-AAR-SKVPDTVLEKLYELLGVLGEVQPSDMVD--NSEKLFRAFLGELKTQ   MTSATREPKLPVVAGC  228 
ALLIGATOR  116   EIFNKFYGEL-AGK-SRVPDTVLEKIYELLGVLGEVQPSDMLD--NSEKLFRAYLGELKTQ   MTSATREPKLPVVAGC  188 
SOFTCORAL  147   NIVEKYFSAC-SQS-TKKKSSVSYGIYSLLGTLAEYFPEYMVD--KADRLVQIYVGVLKAE   -MRKSGKPDMPVVAGC  218 
STONYCORAL 147   KIFDKYFGAC-IQP-VKHSSTVKYWLFSLLGTIAKVFPECVIS--HSDHLVKHYVSVLKLE[6]MTRKTKKPDMLIIAGC  225 
ACORN_WORM 149   KLIDKYFSQL-MQP-SKLAATVKHGIYHLLGVFAQYYPELMTK--YSDRLLNVYMKALKDQ   MLSKTKQAELPVVAGC  221 
LANCELET   150   DMVDRMFLEL-TMK-SQTTATVKSGALSLLGVISEVYPDLMVQkdHPDRLLKVYISMLKEQ   MESRTRKPEMLVISGC  224 
SEA_URCHIN 150   AMLKKFFGEL-GQP-SKLSQSVKLGIYQTLGAFGEYYPQLMMH--YSDRLFNVLVSTLKQQ   MTTKTKKPEMTTVAGC  222 
STARFISH   149   KMIELYFEQL-MQP-SKLSQTVKQGIYCLLGVLAEIYPVLMSG--YSERLLSVYIATLNQQ   MTSKTRKPELTVIAGC  221 
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TERMITE     220   LNGLTEFLYVFPLKPQE--KEARRIYDCVTAVARK[2]----EMRVAPRCALGLIQAHGGQLAKFLYDEYKFw---HEFL  289 
SHRIMP      219   LRGLALYLHHFPEGIDDDPQLFTELYKHIHKVLNP   DLNLPRRDAQRAALELIHTHGAKFSSQLFEDCTQ---VFQWF  292 
SCORPION    223   LQGLNEFMYQFPLQDTEDTEKAYQLFKFIRIILSK[1]--DVKTYDMAKASLTLLSSHASLLAQFLYEDSMN---IYKII  295 
ALVINELLA   177   LKGLCHLLVHFTQSAEEEAAHSCDIYKYTCAAISK[2]NEKLSKYEMAESGLKLLAKHASQFNKFLLDEYKI---MYERL  252 
CAPITELLA   221   LQGLTHFMVNFTQSADEGAEHAYSIYKYCVKTMDQ   NIKKKRYEMPKASLGLMAKHSAQMSDYLLDDFKD---LYETL  294 
SPONGE      217   LYGLTAYLNNFSQSASEGSVYAQDIYKYTRMAIDP[1]-ANLTRYEVPRAGLSLISRHAAQFREYLVKDSEH---MYESL  290 
OYSTER      222   LEGLASCLVNFTE--DEDSQNSYETFKFARMAIDP   DINYTRYDVPRAGLKLFSRHSAQFKSQLADDYQG---MYQKL  293 
SNAIL       217   LQGLTAYLVNFTQSSDEGSSHSYEIFNYARMAIDH   KVEFSKYDVPKAGLQLFARHAGQFSQFLVDDYEN---MYTKL  290 
TRICHOPLAX  220   LRGLTSYLYNFTQSVEEESKYAADIYKYARLAIDP   KVELPRYDLPKAGLNLIAKHAAQFCDYISREAEA---LYEVI  293 
SEA_ANEMONE 222   LKGLSSYLVNFTQSAAEGSKFARDIYEFTRMAIDV   QGTLQRYDVPRAGLNLLSRHAGQFQEYICTEHNVsliVYPAI  298 
PRIAPULA    223   LRGLTCYLNTFSQSADEGSGYARDVYDCVMRCTGQ[1]LSEIRRYDVAKSALWLLAKHAAQLDRFLLADYKA---VYSCL  297 
ESHARK      228   LRGLTALMINFTKSMEEDPKASKDIFDYALKAINP   QIDLKRYAVPLAGLRLFTLHSSQFGTCLMDNYRT---VFEKM  301 
STERLET     233   LKGLTALMINFTKSMDEDPKSSKEIFDFALKAISP   QTEFKRYAVLLAGLRLFAKHAGQFSSCLMDNYRS---LYEVM  306 
COELACANTH  225   LRGLTALMINFTKSVDEDPKTSKEIFDYAVMAISP   QVDLKRYAVPLAGLRMFALHANQFNTCLMDNYRS---LFETM  298 
HUMAN       224   LKGLSSLLCNFTKSMEEDPQTSREIFNFVLKAIRP   QIDLKRYAVPSAGLRLFALHASQFSTCLLDNYVS---LFEVL  297 
CAECILIAN   230   LKGLTSLMINFTKSMDEDPKVSKEIFDYSVKAISP   QVELKRYAVPLAGLHMLAIHASQFGSCLMDNYRS---LYEVM  303 
PLATYPUS    224   LKGLSALMCNFTKSMDEDPQTSKEIFDFAVKAISP   QVDLKRYAVPLAGLHLFTVHASQFGTNLLDNYVY---LFEVM  297 
CANARY      220   LRGLVALMYNFTKSVDEDPQTAKEIFDFAMKAINP   QVDQKRYAVPLAGLQLFIWHSAQFGALLLDNYVS---LYEVM  293 
OSTRICH     191   LRGLAALMYNFTKSEDEDPQTSKEIFDFAMKAIRP   QIDQKRYAVQLAGLQLFGRHAAQFGTFLLDSYVS---LFETM  264 
TURTLE      229   LKGLTALMYNFTKSMDEDPHTSKEIFDFAVKAINP   QVDLKRYAVPLAGLHLFSMHAAQFGTFLLDNYIS---LFEVL  302 
ALLIGATOR   189   LKGLTALLYNFTKSMEEDPRTSKEVFDFSVKAINP   QVDLKRYAVPLAGLRMFGLHAAQFGTCLLDNYVM---LFEVM  262 
SOFTCORAL   219   IRGLDSTLVNFTQSVNEGSIYAKNIYSFLRSAIDS   KINYARYDVPRAGLNFLARHASQYKEYLTKDYES---VYNTL  292 
STONYCORAL  226   LRGLTSYLTNFTQSVSEGSKFAKDIYTYGRMAINP   QVSLSRYEVPKAGLYLFAKHSAQFKEYIAKDYEV---MYGDL  299 
ACORN_WORM  222   LLGLTHLLVNFTQSVEEDGKHTLDIYKFASLAMDP   STQLLRYGVPEAGLWLLAKHAPQFNKYLLDDHEE---MYDKL  295 
LANCELET    225   LEGLTHFLVNFTQSVEEGSAHSKDIYNFTRRAVSP   QVEMARYDVPKAALWLLAKHAAQFNEYLMNDYED---MYRKL  298 
SEA_URCHIN  223   LMGLSHLLVNFTQSVEENSKHCKDIYQYVTMSVDP[4]SGTKPRYEIPKAGLNLIRRHADQFNEYLYRDHEM---VYNRL  300 
STARFISH    222   LTGLGHYLVNFTQSVEEGAKHSKDIYRFARMAIDP   TVDHTRYELNKAGLNMFAKHSAQFGPYLYSDHQD---LHEAF  295 
 
 
TERMITE     290   LKWINSAGED-HKAGVSALDVFYNQVASILKDN-TSETG-----HHVFLYFINFFKNKMLSSSTSSYDMKLVIKAFGLFA  362 
SHRIMP      293   VKWCGSRNRDDHKAALPAMDTFIVVIANMLELQ--AMED-DKRGVKIFKYLLQEYNKMLETSESTSK-LSLAVKGYGLLS  368 
SCORPION    296   EIWTNHSNREVRSLGYNALDAVFKQISD-MLEQ-NYEDS-CKAEI--FKFFIEKFQLMIKCSE-NIRRVSTAIRGFGYFA  369 
ALVINELLA   253   AFWCHHHNRVMMHLGFSAMEAFFKQISAHLVLL--ANEG--RKERSIFMFFMEEFRKIMDNPESSSKEISLAIHGYGYFA  328 
CAPITELLA   295   SYWTNHNNREMAHIGMLALEDFLVQISSALVTK--VKEG-NRKEGAVFKFFIQKFRDIMDNNSSGSKEIAIAIKGYGYFA  371 
SPONGE      291   SSWSNHKNKECRVVAVNAIGSFFREVSTQISDP---SIS-RELGISNYKFFMKCFRSLMNDPDINHRLLSIAVKGYGHFA  366 
OYSTER      294   KSWSKHNNRELLHLGTAAMEAFLTQISEVLVTK--AREG--KKEAAMFKFFVTRFKEIMENSSASAKEMSLAIRGYGLLA  369 
SNAIL       291   QAWSKHQNRDVLHHGVAAMDAFLRQIAEAITEK--AKRG--IKEGGIFKFFVQVFQTTMQNSSASSKEVSMAVRGYGLFA  366 
TRICHOPLAX  294   YRWCRHRNRDIRAAAFHALEEIMKQIAEYLVNE-NDAA-----NINIFKFFLKKFRSIIDSGSSDAKELAIAIRGYGYFA  367 
SEA_ANEMONE 299   YRWCCHQNRETKYAALDAMDSFLKQVSEYIVLD-EAEAVnPKED------FIQRFRAIIDSDSSTTQQMSIAIRGYGFFA  371 
PRIAPULA    298   RSWSRHHNRDVQIAGYAALEAVLKQIASVLVEG--GEET-RQRDTIVFTFFVREFRTIIE-AGTDTRDVAIAVRGYGSFA  373 
ESHARK      302   KKSCGHTNSEMKKASYSALESFLKQVAI-QVAE-NAHL--HKDKL---EYIMQQFYDIIRTPESSMKELSIAIRGYGLFA  374 
STERLET     307   SKWCGHTNIEMKKAGYHALEAFLKQVAL-LVAE-NAEL--HKSKL---EFFMRQFYTVIRTLDSSTKELSIAIRGYGLFA  379 
COELACANTH  299   SKCCGHANGELKRAGYAALENFLKQVAA-MVAE-NAEL--HKNKL---EYFMKQFYGIIRTLDSSNKELSIAIRGYGLFA  371 
HUMAN       298   LKWCAHTNVELKKAALSALESFLKQVSN-MVAK-NAEM--HKNKL---QYFMEQFYGIIRNVDSNNKELSIAIRGYGLFA  370 
CAECILIAN   304   SKWCGHTNADLKKAGHLALESFLKQIAS-IVTH-DAET--HKSKL---QFFMDQFYRIIRKLDSSNKELSIAIRGYGLFA  376 
PLATYPUS    298   AKWCGHTNGELKKVAHSALDSFLKQISL-MVAK-DVEL--HRSKL---QYFMEQFYEIIRKIDSTNKELSIAIRGYGLFA  370 
CANARY      294   CKWCGHTHPELKKASYSALDSFLKQISL-MVAK-DAEL--HKSKL---RFFMEQFYGTIRRMDSSSKELSIAIRGYGLFA  366 
OSTRICH     265   CKWCGHTNQELKKAGHSALDSFLKQISL-MVAK-DAEL--HKSKL---QFFMDQFYGIIRRMDSSNRELSIAIHGYGLFA  337 
TURTLE      303   SKWCGHTNAELKKGGHSALDSFLRQISL-MVAK-DAEM--HKSKL---QFFMEKFYDIIRKMDSSNKELSIAIRGYGLFA  375 
ALLIGATOR   263   SKWCGHTNVDLKKAGHSALDSVLKQISL-MVAK-DAEM--HKSKL---KFFMEQFYSIIRKMDSSNKELSIAIRGYGLFA  335 
SOFTCORAL   293   FDWCKRKNKELRVKGFAALEAFLKQVAECLVTE-DFETTvECGDI--FKYFIKEFRRIINSNESLTREISIAIRGYGYFA  369 
STONYCORAL  300   YRWCKHHNKETSYAAYAAMEAFFQQISLYFVGR-HGD----KSDLAMFMYFIKTFRRIIDSVLSDTRQMAIAVRGYGYFS  374 
ACORN_WORM  296   FSWCQHHNRDMKSAGYASLEAFLKQVASMLVEEgNKDKR-NKT--TIFKAFIRKFRSIIDNRESGTREICIAIKGYGLFA  372 
LANCELET    299   YEWSQHPNRDLKQAGYAALESFLKQISDMLVARhEKEN--NKADLAVFKFFIREFRTIIDTTEAGTREMSIAVRGYGFFA  376 
SEA_URCHIN  301   KYWSHSHNSEMKWAGYDALQAFFKVVSH-MLVE-NADKK-RSSDVAVLKYFIKSFRSTIDDASSSSKSLSTAIRGYGVFA  377 
STARFISH    296   NKWSAHNNPAVKAVGFAAQEAFLQQIAEILV-E-RAAKR-DASDMAVFRFFVKRFRDIIDNPQSDTRALSSAVRGYGYFA  372 
 
 
TERMITE     363   APCRVYMTPQDVLYMFTVVMQRAEQIYF   KEG-DISNADLQNLPDYIESLSSIMRQLSAVTNEQLVALQCLTVQLIEN  438 
SHRIMP      369   GACRQFLSPVEVHTMFSQVLTASQHAFY   -QSgDMLENKLTNLPSYIESLAIIISNMDVVNSGILENVQQLSSALVEH  444 
SCORPION    370   KVCKLYLTEKDVKYMLNDVIKKSEQHCL   NEE-KILDERIQILPSFLDSLSSIVLQLQEISESSLNYLEKLAVFQIQN  445 
ALVINELLA   329   TPCRIFLSQDDVKFMFTEVMQRSEQMLI   VQA-EYLDDRITSLPHFLEALASIIKELSEVTDTLILLVEKLILLLVEH  404 
CAPITELLA   372   APCKLYLTPKDVLFMFNEMLHRSEQLFL   -SGaEQNDDRIIGLHSFLGALASIVEELDQFSETFLFSLERLVVLQMQV  447 
SPONGE      367   KPCRLYGSMEDLHFMFGEMVQRSEQLFL[6]TSSsSVAFEERFLLPTFIEALANISKEIQNLPDVCLSSLQKLSVLLFHC  449 
OYSTER      370   APCREFLQQKDVQFMFSEMITKSEQLYL   SSDkEDIEDKLYSLPSYLEALGNIIRQLDHVPETYATSIERLMIILAEN  446 
SNAIL       367   APCSIFLEPADVTFMFSEMITKCEQEFL   RTN-EPVHEKLSSLPDYLHALASIIKVVTKVSEVYALTLERLLVLLLEN  442 
TRICHOPLAX  368   APCKTLLKKDDVRFMTMDLLQRSEQLFF   --I-DVNVDKIQYLPSFLEAFASILNILDEVNDTFTRSLEKLTIVLFEN  441 
SEA_ANEMONE 372   KPCKLFMTAEDVKFMFTEMMQRSEQIYL   RQS-EMQEDRVQQLPNFLEALSFIIEELDDISDGFLVSLERLIIVLFES  447 
PRIAPULA    374   TPCKLFLSEADVQYMFTDMVVRSRQIFH   -SGeEMIDSRMVELPPLLEALASIVTELDQVSESFLASLEQLVVLLFGN  449 
ESHARK      375   APCKA-VNSNDVDFMYIELIQRCKQMYL   TEA-DTEDDNVYQLPSFLDSIASVIFHLDKIPGVYTPVLERLLVVQIDS  449 
STERLET     380   APCKA-VCLGDVDFMYTELIQRCKQMYL   TET-DTEDDNVYQLPSFLDSIASVIFHLDRIPEVYTPVLERLLVVQIDS  454 
COELACANTH  372   APCKA-VCPEDVDLMYTELIQRCKQMYL   TET-DTEDDNVYQLPSFLQSIASVLFHIDRIPEVYTPVLERLLVVQIDS  446 
HUMAN       371   GPCKV-INAKDVDFMYVELIQRCKQMFL   TQT-DTGDDRVYQMPSFLQSVASVLLYLDTVPEVYTPVLEHLVVMQIDS  445 
CAECILIAN   377   APCKV-INAKDVDFMYIELIQRCKQMYL   TEA-ETEDDNMYQLPHFLQSIASVIVHMDSIPEVYTPVLERLLVVQIDS  451 
PLATYPUS    371   APCKV-INPNDVDIMYIELIQRCKQMFL   TEA-ETIDDHLFQLPSFLQSIASVLLHLDKVPEVYTPVLERLLVVQIDS  445 
CANARY      367   SPCKA-IHPEDVDNMYVELLQRCKQMFL   TEA-ETIDDHLYQLPSFLQSIASVIFHIDKVPEVYTPVLEHLVVLQINS  441 
OSTRICH     338   APCKA-IRSKDVDYMYVELLQRCKQMYL   TEA-ETVDDHIYQLPSFLQSIASVIFHLDTIPEVYTPVLERLVVVQIDT  412 
TURTLE      376   APCKA-INSKDVDFMYVELLQRCKQMFL   TEA-ETADEHVYQLPSFLQSIASVIFHIDTIPEVYTPVLERLIVVQIDS  450 
ALLIGATOR   336   APCKA-INSKDVDIMYIELLQRCKQMYL   TEA-ETADDNVYQLPSCLQSIASVIFHLDTLPEVYTPVLEHLIVMQIDS  410 
SOFTCORAL   370   KPCKVFLKDEDIKYMFTSIIQMSEQMYF   NDS-ELKEEKLQNLPSFLEALGFIVEEIDEIPPAFLSFLERLVVVLIEK  445 
STONYCORAL  375   KPCKLFMQADDVRFMFSEIMQRSEQFYL   SQS-DLSEDRAQHLPTFLEALSSIIEELDKISDSVLACMERIVRVLFDK  450 
ACORN_WORM  373   APCKLFLSEDDVKFMFNEMIQRSEQLYF   SQN-ELVDETIPHLPSFLEALACIVRELDEVSDTFLSSLETMTVILMEN  448 
LANCELET    377   APCKMFLSESDVKFMFSEMMQRSEQLYF   GTA-DSMEDKVHHLPSFLEALASIVQHLDQLSDMFVTSLERLVVVLFEN  452 
SEA_URCHIN  378   APCKAFMKEADVRFMFNEIILRSEQQFL   VQG----EERLSQLPTYLEALASIVGQLDTVSDTFLTSLEKLVVLVFGS  450 
STARFISH    373   APCKLFMTDDDVKFMFTEMIQRSEQLYL   -QQgEVSDDKLNQLPNFLEALASIMRQLDVLSDSFQAALERLVVVQVSS  448 
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TERMITE     439   FPK--LPKPFHWLAIRAITVTLSSLAESGGTfLEEFLSNVVYQGIIRSCKHQIAIDV---------ELQKg---------  498 
SHRIMP      445   FPL--VSSFKRFLAYRALFRLFFTVYNKPGY-FHEFLHTFVYKAIVLSCSHAPEVES--SPGEQGSSWRG--KAGGGEEW  517 
SCORPION    446   FPY--LPSPYHFLCYNSLIKLFLAVHSKGPQ-FKGFLNKIIYQGIIRTCSYPVRFEI-----------EAreENMSGDNL  511 
ALVINELLA   405   SPK--LPEKLHYIFVVTILKVCFSLTPKGSV-FRSFISRFVYQALLRTCSHPAVTTT---FDDDGQELDPe---------  469 
CAPITELLA   448   LPR--LHVKLHNQCYIALIRLFLGLALKGSI-FKGFLERIIYQSLIRSCSHPIVLESqEAKSENVDEVNLk---------  515 
SPONGE      450   YPF--LSSHVRYQGSVSLLKLIMAVSSIPTS-FKQFLSHIVYQGVIRSCSLPVVIEA--VQGDDSAVVTA-------APL  517 
OYSTER      447   FP--tIHQKQHFFSVKSLLWVLITLMPKGEV-FSQVLSGFVFQMLIRTCSHPPLIET-----------ED--MTESNQSE  510 
SNAIL       443   IP--tIYRGFHFTCLKGILHLLIVLQSKGST-FNKVLSGFVYQGLIRTCSHPVVMGA-----------DE--NQEISTAE  506 
TRICHOPLAX  442   FPY--VINELHSLCYKSLFELLLALHSKGAA-LKNFLSRVVYQGLIRTCSHPVYV-E-T--DSDLNISQ--------DSV  506 
SEA_ANEMONE 448   FPR--LSKSAKYLCHKALVKMLINISAKGSV-LKNFLSEVVYQGLIRTCSHPVLL-D-E--GPDVDKQV--------GVV  512 
PRIAPULA    450   VPLlrRESRLDHRACGAVVRVLLALRSKRAT-QRSLVKRVVFQGLLSTCSHPVAMET-----SSVFSQNA--DDVDDDFQ  521 
ESHARK      450   FPL--YSARMQPICCRSIVKVFVALAGKGPV-LWNFISTVVHQGLIRVCSKPVLLPG-EGTGRSESGLQ---QQSASEVM  522 
STERLET     455   FPQ--YSQRMQPVCCRSILKVFIALAGKGPV-LWSFISTVVHQGLIRVCSKPVVLTG-EEGGQGGGQ------PVEKGQV  524 
COELACANTH  447   FAQ--YSQKMQPTCCKSIVKVFLALAGKGPV-LWSFISTVVHQGLIRVCSKPVPLST-EGIGKGGLQSEEeaDPAAPGEV  522 
HUMAN       446   FPQ--YSPKMQLVCCRAIVKVFLALAAKGPV-LRNCISTVVHQGLIRICSKPVVLPK-G----PESESE---DHRASGEV  514 
CAECILIAN   452   FSQ--YSVKMQSVCCRSIIKVFLALAGKGPV-LWNFISTVVHQGLIRVCSKPVTLGK-EGSGKGSPGSE---EPPVAEEV  524 
PLATYPUS    446   FPQ--YSIKMQSACCKAIVKIFLALAGKGPV-LWNFISTVVHQGLIRVCSKPVPFLK-EAYGRDASESD---DSSAFGEV  518 
CANARY      442   FPQ--YTEKMQPVCCRSIIKVFLSLSGKGPV-LWSFISTVVHQGLIRIFSKPITFSK-DFSVKETSGTE---EAFEAGEV  514 
OSTRICH     413   FPQ--YSEKMQSVCCRSIVKVFLALTGKGPI-LWSFISTVVHQGLIRIFSKPITFSK-EYFGKKTSGSE---ESPAAGEA  485 
TURTLE      451   FPQ--YSVKMQSACCKSIVKVFLALAGKGPV-LWSFISTVVHQGLVRVCSKPITFSR-EIFGKEVSKLE---ESTTAGEV  523 
ALLIGATOR   411   FPR--YSEKMQPVCCRSIVKVFLALAGKGPV-LWNFISTVVHQGLIRVCSKPIVFSR-EFDGKGASKSE---EPPAVGEV  483 
SOFTCORAL   446   FPE--LGRGPQFICLKAMLKLFLALTTRGAS-LKSFLSEIVYQGLIRTCSHPVLL-D-E----GVDAME--------G-V  507 
STONYCORAL  451   FAI--LNKGGKFLCCKALIRVLFHLSSKGAI-LRNFLSEIVYQGLIRTCSHPVIL-K-EVNGESTIMEE--------REV  517 
ACORN_WORM  449   FP--rFGKALHYTCYKSITAVLVALSPKGAT-LRNFVSRIVYQGLIRTCSHPVVLEG------EMYDVSG--DETSDELL  517 
LANCELET    453   FP--rLGKKMHLICQKAILKVLLALVPKGAT-LRTFLSRIVYQALIRTCSHPNVIEGvTAEDEDLPVASG--EEGGEQQP  527 
SEA_URCHIN  451   YP--hQARSSQWTSHSAILQILIALSAKGTS-LQGFLSRVVYQWILRTCSFPVLLES--GGDE-----GE--EQRSDEME  518 
STARFISH    449   YP--rVPNKYQYLSHQAILLVLIALSSKGAT-LKNFLSRVVYQALVQTCSHPVVLDG--SPSIDHPVLGN--DDQDTEAD  521 
 
 
TERMITE     499   -QFHENVFTYKDYIPLWKELLSVNNFQKRSTSL-------TQTQLIVVKVYDKLVNTVLVLMKKLDLSTRKKTNieaL--  568 
SHRIMP      518   KGLKNEVVTFSSYIPLWTALMVPEKVANIKVSG----MPATVMTEMSNFIYSEFISCILEISEKLDLTTYKQNElqqQ--  591 
SCORPION    512   ELKNPREITSKSYSSLWENLLYIVRNKELNHIG----ISLEDRHNLLQLIYDEIISVVLTLLKKLDLATTHSMQdseI--  585 
ALVINELLA   470   --YRTRRITYKDYLNMWKCLLTCSRFKELKHLG----VGVEECQAFTEILYDELVSSILRVLDRLDLTCRDIVV------  537 
CAPITELLA   516   -----VDVSYQDYLPMWKALLTAGKLKALGQYN----ITAEQHRVLASAIYDELLSAMLKMISRLDLSSNSTDS------  580 
SPONGE      518   ADSNDKVMSYLDYVQLWIQLIDYKKLKGMGMDFDL-----ELRQSIHQLVYSEFIQSLLNILRKLDFTTASTTEdgiM-a  591 
OYSTER      511   Q--TGTKVTFKDFIELWDTLFNSPRIKEFSVAD----ISVEVRLALTEAVYDELINSVLRMLGKLDLTSQSSTEvaqQ--  582 
SNAIL       507   TDLTVKQITYKDYLEVWSGLLESGKIKDLIQDG----IGFAERDQLTHAVYNELMQAILKVISKLDLTSTT------Q--  574 
TRICHOPLAX  507   ILETGPRISYKDYISLWKNLIQATEIKGL----TLItTDREHIIYVQRSLYNELLHSLQRILLKLDLTSSQQTT-----i  577 
SEA_ANEMONE 513   TGSRSDQVTFKDYLPLWEHMLDKTKFKMYLLFQSLSlSDIEKRESLHELVYDELVGAILRIIHKLDLTSTKHG---qQdl  589 
PRIAPULA    522   -ERDPRNITYIDYMDMWRHLLGSDKMKGLNELG----VSMSDRKALTCCVYDEIVTSLMKIVGKLDLSTSKSTDpsqV--  594 
ESHARK      523   WTGKWRVPSYKDYLDLFRSLLNCGKMKEFGLVD-TLqMINLPLQSLNRLLYDEFIKSILKIIEKLDLSVEKQNQ------  595 
STERLET     525   HTGKWKVPSYRDYLDLFRNLLECDKMKDTGFVDGAFdVRSSSLHSLNRLLYDELIKSILKIIEKLDLSVQKQSA------  598 
COELACANTH  523   RTGKWKVPSYKDYLDLFRNLLECDKLKQSALVDETFgVVNSPLQSLNRLLYDELIKSILKIIEKLDLNVQKQKV------  596 
HUMAN       515   RTGKWKVPTYKDYVDLFRHLLSSDQMMDSILADEAFfSVNSSSESLNHLLYDEFVKSVLKIVEKLDLTLEIQTV------  588 
CAECILIAN   525   RIGKWKVPTYKDYLDLFRSLLDCDKMKESIFSDEVF-SVNSPLQSLNRLLYDELIKSVLKIIEKLDLTVEKQSV------  597 
PLATYPUS    519   RVGRWKVPTYKDYLDLFRSLLNCDEMKDSQL-DETFlIVNSPLQSLNHLLYDELIKSVLKIVEKLDLNVEKQNT------  591 
CANARY      515   GTQRSKLPTYKDYLYLFRSLLSCDTMKESVFEDANFlTEKAQLQSLSRVLYDELIKSVLKIIEKLDLTVQKLDI------  588 
OSTRICH     486   GAGKWKVPTYKDYLYLFRSLLNCDTMKESVLEDENFlAANSALKSLSRLLYDELLKSVLKIIEKLDLTVQKLNV------  559 
TURTLE      524   RTGKWKVPTYKDYLDLFRSLLNCDTMKESVLADETFlIANSPLLSLNRLLYDELIKSILKIIEKLDLTVQKLNV------  597 
ALLIGATOR   484   RTGKWKVPTYRDYLDLFRSLLNCDAMKESVFADENFlTVNSPLQSLNRLLYDELIKSILKIIEKLDLTVQKLTF------  557 
SOFTCORAL   508   TEFDVRHISYKDYLELWECFLDGGQYKD----QSIMpKVSSLTQDIHRAIYDELIQAILKVAHKLNLSSFRDVEtqdEdl  583 
STONYCORAL  518   YEGSTPNTSLKDYLELWEYLLDKDKLKD----ESLLgKQLEERKVMHGLVYDEMIRGILRIIHKLDLSSSKGSSaqeGdi  593 
ACORN_WORM  518   ID--ARKVSYKDYLDLWNHLLDSSQLR-ITDIG----LSPQDCKVLHNIVYDELIAAIIRILGKLDLSSNKDGQlgnE-l  589 
LANCELET    528   QQPPVKRFSYRDYLELWGNLLDSSRLKELSQWG----VAVADRQAMHRMLYDELVTSVLKVIDKLDLTTSKQVEtgnEel  603 
SEA_URCHIN  519   IEQDSRRVSYKSFMDLWTRLLDSKFIKTSEAHG----SSYAERLNIHTMIYNELIGGILKVLKKLDLSSNKHNEeeaS--  592 
STARFISH    522   ILADARHITYKDYVKLWASLLDSTHVKEVQAMG----MNYADRRKIHIILYDELIFSILKILSKLDLTSNK-DTtelQ--  594 
 
 
TERMITE     569   ------STSGGASEADI   -PV--LDPESGLEANNRKDFQVFINLVDLTRDVLMSVDCSQFEKWIQPFFYKVISESSNK  636 
SHRIMP      592   ---------EEVSGSDE[2]-PA-tSDPVSGLKAKVPKDFQVYMNVVSLLEKVLPLQSEDQLEPHIPRLVWFFVTQSSLQ  659 
SCORPION    586   ----KDSNLKQFETSEL[2]--T-vSDPFYGLQLSKPKDFRVFMNIVDFCKDLFISKHNELFEKWILIFGLEIIQFINKN  657 
ALVINELLA   538   --dkDQDQDFEASEDSV   ISN-------KKQPAKPKDYIVFINLVDFCQDLLPSVHKELFHKWLFTFGHQLIVHSTMH  605 
CAPITELLA   581   ------ESQPSTSEPAL[2]-PS--SDPLRGLHAVCPEDFILLTNLVELSRDLLPVTQTQKFSSWVFPFGHQLILQSSKL  650 
SPONGE      592   N---EGEGGGGSGGGDP   VIT--SDPVLGRQPAVPKDFQIFINLVELAKKVIPSVSLSLFTPWILTFSQEVVSLATRY  663 
OYSTER      583   -----QEGPTSSNESE-[1]-V--sSDPLHGMQPNKPKDFQIFINLVDFCREMLPEKHYKMFGKWLFLFSHTLILQSTEK  651 
SNAIL       575   -----RESETSGTEEEK[2]-ITqsGDPVHEIEANRPMDFQVLINLVDFSRDLLVPKHFQYFEKWVFTFTHTVVVQSTEF  647 
TRICHOPLAX  578   E---EETQSSE------   -GT--SNPVAGLKPNVPKDFQVFINIVDFTKALLPTTRTEFFLPWIFPFGKNLVLLSTRL  642 
SEA_ANEMONE 590   Q---VRDQPQE------[3]ETT--SDPVAGLQPRVQKDFLVFINLVDFCKALLPGQSTDSFGRWVYVFGRDLIVSSSRF  658 
PRIAPULA    595   -----HDGSGGASSESP[2]-YSggSDFADGLVPCRPKDFLVFFNLVEFTKDLLSTNQTALFRRWIYTYGHEVILLSTRW  667 
ESHARK      596   R---EEEGSGDVSNGNV   IPT--SDPAADLQPVKPKDFTAFVNLVQFSTELLLERHEEFFDQWVYRFGYELILRSTQF  667 
STERLET     599   D---EQEGRSDASSSML   IPS--SDPAANLQPSKPKDFTAFVNLVEFCSELLMKEHVDFFEQWVYGLGHELILQSTRF  670 
COELACANTH  597   G---DQEGETDPSSTII   IPT--SDPAANLQPSKPKDFTAFINLVEFCRELLPEKHVEFFEPWMYGFGHEVILQSTRL  668 
HUMAN       589   G---EQENGDEAPGVWM   IPT--SDPAANLHPAKPKDFSAFINLVEFCREILPEKQAEFFEPWVYSFSYELILQSTRL  660 
CAECILIAN   598   G---EQQDASDEDSALV   IPT--SDPAANLQPTKPKDFTAFVNLVEFCREILPEKHIEFFEIWVYTFGYELILQSTRL  669 
PLATYPUS    592   G---EK-DESEVSNLWV   IPT--SDPVANLHPSKPKDFTAFINLVEFCRDILPEKHVQFFEPWVYSFGYELILQSTRL  662 
CANARY      589   S---EQ-DGNAGDSALV   GPS--SDPASNLQPTKPIDFIAFINLVEFCREILPEKHVEYFHPWVYSFGYELIVHSTRL  659 
OSTRICH     560   N---EQ-DEDETDSALV   VPT--SDPASNLQPAKPTDFIAFINLVEFCREILPEKHVEYFNPWVYSFGYELIIHSTRL  630 
TURTLE      598   S---EQ-DENEAGSDLV   VPT--SDPASNLQPTKPKDFIAFVNLVEFCREILPEKHVEFFEPWMYSFGYELIVQSTRL  668 
ALLIGATOR   558   S---EQ-AESESGDVMI   IPS--SDPASNLQPAKPTDFIAFINLVEFCREILPKKHLEYFKQWVYSFGYELIIQSTRL  628 
SOFTCORAL   584   Q---TEQPSSPDAPLLT[2]GGT--TDPISGIQPEAPKDFQIFINLVEFSRKILLKTKTKWFENWIYTFGKELVVLSARF  657 
STONYCORAL  594   L---GKSSASDVPASAT[4]VSL--SDPVPGLQPKVPKDFLIFISLIEFCRCVLPNYCVTLFERWIYMFCRDIIIMSSRF  669 
ACORN_WORM  590   SadpEPGTSDGRSSPVT[1]-LS--SDPSSGLTPSKPKDFQIFINLVEFCRDFLPKRCPYYFERWVYTFGHEVIVHSTRL  664 
LANCELET    604   TadvS-GSQDGTTS---   ------DPFAGLQAAKPRDFVVFINVVDFCRDLLPHHHPEYFQRWVFTVGHALILHSTRL  670 
SEA_URCHIN  593   -------TSGGVTSDLE[2]-TS--SDPLEGLQPTKPKDFQVFINLVDFTKELLPTRQIHLFDPWVYRFGHELIQLSSQL  661 
STARFISH    595   -------DQVAVDSDST[2]-AS--SDPLHGLHATKPKDFQIFVNLVDFCRDLLPANQPALFKQWVYRFGHEVILLSCRL  663 
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TERMITE     637   PLVSGFYKLLTVALQLCDRLHYFS------------D[ 2]DMLNQP    TEQKASYSLLCRFLQELLI   RLQQYKN  695 
SHRIMP      660   PLVSAHYNATTTVLTCSRQTQFFS-------------[ 3]D-----    PEVETSIHLLMSYVRELLQ   RCRQYRD  713 
SCORPION    658   PYISGFYKLITVCLTICKKTRYFQ------HVKKLKT[ 2]EISMSE[ 1]-DCLIAFELFAKFSREVVI[1]-LQQFKD  722 
ALVINELLA   606   PYVSGFYKLLSVSMTVASRIDYFQ-GIGKKIEREDAN[11]DMEIDS[ 6]SQREASFMLFSKFTKEVLV   KLKQSKD  690 
CAPITELLA   651   PLVSGLYKMLTVCMQVASQISYFK-EMNRQLKIETSD[ 6]DEEFRT[ 2]AQEEACFMLFTKFAKEVMT   RLRQYKD  726 
SPONGE      664   PLVSGFYKLLTVCLSICNKTHFFD--VHDLSGQGTGD[ 1]DVAMET[ 3]TDRQSCYFLFSSFIKEVVV   QMQQYKD  734 
OYSTER      652   PLVSGYYKLLAVSMKIANKLNYFQ-GMVSL-------[11]DSDQKA[ 2]HQRATCFQLIQKFTKEVLV   RMKQYKD  725 
SNAIL       648   PLVSGFYKLLAVTMKIANKLEYFK-DIAVE-------[11]DETGID[ 2]TEKHLTYILIKKFSEEVLV   RMKKFHD  721 
TRICHOPLAX  643   PLVSGFYKLLEICMTISSSLSYFE-DLNIETVTKCTI    NAAAEA[ 2]IDKYLCYLLYYKFYKEVLV   RLKQYKD  712 
SEA_ANEMONE 659   PVVSGFYKLLEVCMKICKRLRFFQyEVTAD-------    --DMEI[ 3]SDCTNCFILFRKFIKEVLI   KMKQFKE  721 
PRIAPULA    668   PVVSGLYKLLTVCLSICSSLQYFK-AMRKVNDSQL--[ 7]DSPDAV[ 2]AEILNCFTLFKKFSKEVLV   KLKMFRG  742 
ESHARK      668   PLVSGFYKLLSATMKIAKKINYFK-GVSTNTWKQCHT    D-----    PEKCACFALFGKFGKEVTI   RMKQYKD  730 
STERLET     671   PLVSGFYKLLSVSMKIAKRIKYFQ-GVSPRSCKTSPE    D-----    PDKYACFALFAKFGKEVST[8]RMKQYKD  741 
COELACANTH  669   PLVSGFYKLLSVSMKIARKIKYFE-GVSSKSCKQNSL    D-----    PEKYACFALFAKFGKEVCA   RMKQYKD  731 
HUMAN       661   PLISGFYKLLSITVRNAKKIKYFE-GVSPKSLKHSPE    D-----    PEKYSCFALFVKFGKEVAV   KMKQYKD  723 
CAECILIAN   670   PLISGFYKLLSVAMKNAKRTKYFE-GVSPKSHKKCPK    D-----    PERFACFALFAKFGKEVSA   KMKQYKD  732 
PLATYPUS    663   PLISGFYKLLSIAIRNAKKMKYFE-GVSPRSLKKSPE    D-----    PEKYSCFALFAKFGKEVAV   KMKQYKD  725 
CANARY      660   PLISGFYKLLSVTMKIAKRIKYFE-DISPRSLRRCPE    D-----    PEKSSCFALFVKFGKEVAA   KMKQYKD  722 
OSTRICH     631   PLISGFYKLLSVAMKIAKKIKYFE-GVSPKSLRKCPE    D-----    PEKSSCFALFLKFGKEVTA   KMKQYKD  693 
TURTLE      669   PLISGFYKLLSVAMKIAKKIKYFE-GVSPKSYQKCPD    D-----    PEKSSCFALFAKFGKEVTA   KMKQYKD  731 
ALLIGATOR   629   PLISGFYKLLSVVMKIVKKIKYFE-DVSPGTQKKYPE    D-----    PEKSSCFALFAKFGKEVAA   RMKQYKD  691 
SOFTCORAL   658   PLVSGFYKLLDIVMKISRKLDYFK-GMTLKDVSTGCV    D-DMET[ 5]SDCRNCFILFHKFAMEVVV   RMKQYKD  729 
STONYCORAL  670   PVVSGFYKLLEVCMKMCEKLSFFK-NIKAEKPDLKNE    NLNLEI[ 3]SDCMKCFVLFHKFTKEIVV   RMQQYKD  740 
ACORN_WORM  665   PLVSGFYKLLSVCMTISQNIGYFQ-GINENAKVAVPR[ 8]KDMCTL    ADKVAAFHLFKKFTKEVLI   RLKQYKD  740 
LANCELET    671   PLVSGFYKLLSVCMTICTKVKYFK-DLDTK----LLS[ 8]EGRDRP    SEGQACFTLFRKFVKEVLV   RLKQYKD  742 
SEA_URCHIN  662   PLVSGFYKLLTICMTMSRKTAFFK-EVNPNVTFRTEV[ 8]DDDSES[12]SDKQACFILFSKFSKEVLI   RLKQYKD  749 
STARFISH    664   PLVSGFYKLLTVCMNICTQIQFFK-CIKPSDLS----[ 8]DLNFSS[ 7]SDRCICFTLFAKFSKEVLV   RLKQYKD  742 
 
 
TERMITE     696   DLQVACLETVIAAPVALVVPLLPHAVPAFEVIFRVGRSMLPLARLGLSALDKWYCTLPS   HLVTPLLMQVLPYLDPFL  772 
SHRIMP      714   QLLASCLTLILHLPLCIVQEIFPQLVSPLQMALQLGVSYLPLAEVCILALQLWTKSLSQ   EILSEHMPHVLPLLLPYL  790 
SCORPION    723   ELLASCIEVILSLPTEIVESEINILIPAVQISLQLGLSYLPLAMSCLDALETWLYSLPS   ELLKEHYCKLLPSLNDYF  799 
ALVINELLA   691   DLLASCLLFILSLPYEIVITELHAIVPALQIALQIGYSYLPLANAALDALDTWSQKIPD   SMMKPFYTDILQYLDPYL  767 
CAPITELLA   727   DLLASCLGFILALPREIIALDVTTFVPALQRSLEIGRSYLPLARTSLNTLESWSKSLPP   DVMKPFYEQLLPYLDAYL  803 
SPONGE      735   DLLASCLHLILVLPKEMVVSDFKELIPAIKLALRIGMGYLPLAKSVMEALEKWTLYIVE[4]DTLQCLVNEILPLLADYL  815 
OYSTER      726   DLLAACLTFILTLPKEIVSEQMSSVVPAIQLTLSIGLGYLPLAMIALDALDYWSDTLPA   SVIRPFYPQILPCLDSYL  802 
SNAIL       722   DLLASCLTLILTLPKEIIAQQMSKIVPAIQLTFSVGLSYLPLAEVGLDSLVWWSQVLPP   EVLAPHYANILPCLDSYL  798 
TRICHOPLAX  713   DLHVSCLSLILALPYQLIQDDMALIIPAIKVSMNIGLSYLPLANAAIDALERWSSDLPQ   NIIGPYFSDILPCFDDYL  789 
SEA_ANEMONE 722   DLLSSCLSLVLSLPYEIVAVDVAAIVPALELTFKLGLSYLPLAQAGLAALEEWNASLPG   DVLRRHLRNILPYLDGYL  798 
PRIAPULA    743   DLLVACLQLVMALPYEIVVDIVPEIVPAVQVALKIGLSYPPMAHTTLDALEMWVANLPA   DVMQPYYKQILPHLDGYL  819 
ESHARK      731   ELLVSCLNFVLSLPHDIIELDIKAYIPALQAAFKLGLSHTPLADAGLDALEDWSAHIPK   HIIQPHYKDILPHLDGYL  807 
STERLET     742   ELLASCLTFVLSLPHDIVALDIKAYIPALQNSFKLGLSHTPLANTGLYALENWSQFIPK   YVMQPHYKDILPYLDGFL  818 
COELACANTH  732   ELLASCLGFILSLPHTIVELDVKAYIPALQMAFKLGLSYTPLADSGLDALEEWSNRIPK   WVLQPYYKEILPCLDGYL  808 
HUMAN       724   ELLASCLTFLLSLPHNIIELDVRAYVPALQMAFKLGLSYTPLAEVGLNALEEWSIYIDR   HVMQPYYKDILPCLDGYL  800 
CAECILIAN   733   ELLASCLIFILSLPHDIIMLDIKAYIPALQTAFKLGLSYSPLADAGLDALEDWSAYIPQ   YVIQPHYSEILPYLDGYL  809 
PLATYPUS    726   ELLASCLTFVLCLPHDIIMLDIKAYIPALQMAFKLGLSYPPLADVGLNALEEWSIYIPR   HVIQPYYKDILPCLDSYL  802 
CANARY      723   ELLASCLIFLLSLPHDIIMLDIKAYIPALQNAFKLGLSCTPMADLGLDALEDWSAHIPR   HMMQPYYKDVLPLLDGYL  799 
OSTRICH     694   ELLASCLSFLLSLPPDIIMLDIKAYIPALQNAFKLGLSCIPMADLGLDALEDWSAHIPK   HIMQPYYKDVLPLLDGYL  770 
TURTLE      732   ELLASCLTFVLSLPHDIIMLDIKAYIPALQNAFKLGLSYTPMADEGLDALEDWSAYIPK   HIMQPYYKDVLPLFDGYL  808 
ALLIGATOR   692   ELLASCLTFVLSLPHDIIMLDIKAYVPALQNAFKLGLSYTPMADVALSALEDWSSHIPK   NIMQPYYKDVLPLLDGYL  768 
SOFTCORAL   730   DLKSSCLQLVLSLPNELVLCDIDIIIPTLKTAFKLGLGFLPLAEAALDALDTWTAELPS   EILHPYLREVLPQLDGYL  806 
STONYCORAL  741   DLLFSCLLVVLSLPLELVTLDLVSSVAALKLTFKLGLSYTPLAEAGLDALESWTTALPA   DKLKPFLREILQCLDGYL  817 
ACORN_WORM  741   DLLASCLFLVLALPHEIIASDVAAIVPALQTTFRIGLGYLPLAHAGLDALETWAFRLQH   NALQPYYKDILPCLDGYL  817 
LANCELET    743   DLLASCLLLVLSLPHQIVQSEISTLVPALQTTFRLGLSYLPLAHAGLDALERWLLNLPR   SALEPHFPHILPYLDSYL  819 
SEA_URCHIN  750   DLLASCLFLILSLPHQVVENQVHDVIPALKTAFKLGLSYLPLAESGLSALQAWIRYIPS   DVLKPYYAQVLPQLDGYL  826 
STARFISH    743   DLLASCLLLVLSLPHEIVQAEVAHLVPALQMTFQLGLSYLPLAETGLEALERWMLHLLP   DSLQPHLKVILPLLDGYL  819 
 
 
TERMITE     773   RSQGVASGQDv----------IIEKELMVLGRRNRTNYSQNKK-vARKKIIEHPESELSQLQHEIISFLGQLDSTTCLAL  841 
SHRIMP      791   RSQETGGEAEv-------HTRVITVKMAFARQRRKVDQKKMKE------SKRVEETAMQKIQLMILRLIGSLDPLLR--L  855 
SCORPION    800   LASDNISLQPlk--------NIHTFTKQSLVVKKKLPLKISQY--KKIKQTDLHESELIKVQHRILRFLGSVGNQYNFAM  869 
ALVINELLA   768   KSATDTDFSAs--aATDQMIILSTTKSNHKFGRRKIPIKVLKQ-kRKTLSERNQESQLAEIRRRCVLLLGSLGGIVNNML  844 
CAPITELLA   804   TSSADEKNDTl---------SLVQKDPMKKQGKKKIPVKLLKQ--TMFDAEKGKESELKEIQRKCVLLLGSLGGSINHAL  872 
SPONGE      816   KATSVQLKEEe---------DGGRGKQYATKRYARM--KMVEK--WSEGLHQGSRDDITSVRRRILLLLGSLGGVVNESL  882 
OYSTER      803   KTMD-QGADD---vSENTM-EMNKSKS--GKGRKKLPVRILKG-pK-TDSKQVFETQLAKVKQRVMTYLGRLGGEVNHAL  873 
SNAIL       799   KTVD-TGAED---vSVETLVTVSSSKS--KYRGKKLPVRLVKE-rKPVDLDKGYESQLSVVKQKIVTYLGSLGGSMNFAL  871 
TRICHOPLAX  790   KSSADDTTET----LVEDSSKALKARTGKAK---KLPVKVVNP------TGGSKDSPLAQVRLRIVQLLGRLGGNTNSLV  856 
SEA_ANEMONE 799   KSATDAVEEE----QDQVSRRTATLRSTYSRLGKILSLYYIDFvsKRNILPQVGESSLVTIRVQILRLLGQLGGHTNLCL  874 
PRIAPULA    820   KTTE--GADS--vpT--PTVAITSANAT--RGRKKIPVKLLQG-sGRK---MAEDSALTTARMRIVRFLGGLGGANNISL  887 
ESHARK      808   KTAAF----N----EAQNNWEGMNINNPSRKGGSKVLFHHTKK---SKEFLVSEDSAITAVRRRIVRLLGSLGGQNNRSL  876 
STERLET     819   KTTASN---D----EEQNNWEVMSLSRSTEKGYGRVLMRLLKK---AKRFSLTEDSPTALVRRRVVRLLGHLGGQINRSL  888 
COELACANTH  809   KTSISA---G----DTPSSWEVLRLSRASQKGDHKVLIRLLKK---AKAVSLNEDSSLGAVRGRVVRVLGSLGGQVNRSL  878 
HUMAN       801   KTSALS---D----ETKNNWEVSALSRAAQKGFNKVVLKHLKK---TKNLSSNEAISLEEIRIRVVQMLGSLGGQINKNL  870 
CAECILIAN   810   KTASSA---D----EYQNSWEVMRLSRAAQKGFNRFLVQRLKK---TKTLSLDQDVSLASIRNRVVQILGSLGGQINQSL  879 
PLATYPUS    803   KTTALS---D----ETKNNMEVTMLSRATQKGFNKVVVRHLKK---AKATAPVEDLSLESVRTRVVRLLGSLGGQINRNI  872 
CANARY      800   KSSTST---V----ESQNNWEVRKLSQAAQKGRNKVVIQRIRR---AKTLSVDNSPSLQAVRTRVARLLGSLGGQINHNL  869 
OSTRICH     771   KNSAST---V----EPQDNWEVRKISRAAQKGFNKVVIQHLRR---AKT-SLVGDPSLEAVRTRVARLLGSLGGQINHNL  839 
TURTLE      809   KTTGSA---D----ESQNNWEVRKLSRAAQKGFNKVVIQRLKK---AKTLSLEDNLSLEAVRTRVVRLLGSLGGQINRNL  878 
ALLIGATOR   769   KTATSP---D----EFQNNWEVKKLSQAVQKGFNKVVIQRLRK---AKALSLNEDLSLEAMRSRVVQLLGSLGGQVNRSL  838 
SOFTCORAL   807   KTASEL--ET----SNEKETKLRSRKSGKTKA--------SKS-sKRNPNEEEN-SPLNKVRHRILILLGTLGGKCNLGL  870 
STONYCORAL  818   TTLGDI--QL----HNECNTIVLITSSHHTSRGRKLPLKLLKM--KPQSQHQMTLTPLAKVRHKILRMFGGLGGETNILL  889 
ACORN_WORM  818   KTVSDTNAEN--asS--QTVSLTMTRTG--KRRNKIPIRLLKP-aTQD--GS-DESPLTIVKLKIVHLLGLLGGSTNGYL  887 
LANCELET    820   QTAADTGSSS--ssDGFQTVSLTAASST--RGKRKIPVKLLKA-aAER--NQVQESDLVKARLRIVRFLGSLGGHTNACL  892 
SEA_URCHIN  827   GAG--SGSED--egSRPEVLVIQTASS--RVGRRRIPSKLLKK-aKDN--DQSQDSPLRSVQLQILRLLGSLGGSVNVGL  897 
STARFISH    820   RGTI-TQGSD--aaDVVQTVTMASASSSGRAGKRKLPAKLIKG-aSTT--GQTQDSPLRSVQLRILHLLGSLGGQTNAYL  893 
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TERMITE     842   LKDPQQ-EED---VIPWATCLqqPLVFPLPFKDMKLNINLEKLIPRVVELAMTSSDRYTRFTACELLHGIVMLILGSGQE  917 
SHRIMP      856   HTIPQDpDTIASAAVRWNVQKl--VKFATPFEHIKIDIYLDDLLPHVVDLAVNSSDRQTKVAASELLHSIIILMIGTGAQ  933 
SCORPION    870   ISA-DK-IKIHEVAVAWDINKqnHLKFYLPFIDVKLEIFLDKFLPRIVTLSTTASQRQTKVAACELLHAVVTFMVGCGAQ  947 
ALVINELLA   845   VKSSTE--QVTKSAMAWDNVK--HLKFHVPFVDIKPVIYLDVFLPRVVEIATTSSECQTKAAACELLHSFVLYMLGRSSQ  920 
CAPITELLA   873   VFGQTA---NPPDLVAWDSDQ--HLKFDLPFLDIKTSIYFDAFLPKVVTLATVSSDRQTKVAACELLHSLVLLMLGRSAS  947 
SPONGE      883   SKVPS-----QHSLVSWDSDR--RLGFAVPFSDLKPEIYLDPYLPTVCELALSSSDRQTKVAACEFLHAAMLFVIGKGTQ  955 
OYSTER      874   LSG----SDVCEEAIAWDAEQ--HLRFDVPFMDMKPQIYFDPFLPRIVELATKSGDRQTKVAACELLHSLILLCVGRSAT  947 
SNAIL       872   LAR-RE-EEISRRAIAWDTEQ--HLRFDIPFFDMKPSIYFDPFLPHVVELATQSSNRQTKVSACELLHSLILYTLGRSAQ  947 
TRICHOPLAX  857   IRKGND-DGS-SQAVAWDNHK--RLPFAIPFQDMKPIIHLDPFLPRVVELATSSSDRQTKIAACELLHALVLYMIGRGAQ  932 
SEA_ANEMONE 875   LGSDGG-VDS-GSAVAWDTVK--HLPFAVPFQDMKPTIYLDPFLPRVVELATTSSNRQTKVAACELLHTLVLYMLGKGVT  950 
PRIAPULA    888   ISC-DA-EDIAKVAVAWDAEK--NLKFGVPFADMKPVIYFDVFLPRVTDLALSSSDRQTKVVACELLHALLLYILGTGAQ  963 
ESHARK      877   VTAVSA-EEMMKRCIAWVTEK--PLSFAVPFMDMKPIIYLDSFIPRISELALSASDRQTKVAACELLHSVVAYTLGKGSQ  953 
STERLET     889   VTATSA-EEMMKKFVAWDSEK--RLNFAVPFADMKPVIYLDTFLPRITELALSTNDRQTKVAACELLHSVVVFMLGKGSQ  965 
COELACANTH  879   VTAASS-EEMMKKFVSWDTEK--RLSFAVPFADMKPVIYLDSFLPRIAELALSSSDRQTKVAACELLHSVVVYMLGKGSQ  955 
HUMAN       871   LTVTSS-DEMMKSYVAWDREK--RLSFAVPFREMKPVIFLDVFLPRVTELALTASDRQTKVAACELLHSMVMFMLGKATQ  947 
CAECILIAN   880   VTASCA-EEMMKKYVSWDTEK--RLSFAVPFVDMKPIIYLDSFLPRVTELALSTSDRQTKVAACELLHSMVVYMLGKASQ  956 
PLATYPUS    873   VTAASA-DEMMKKCVAWDTEK--RLSFAVPFAEMKPVIYLDVFLPRITELALSASDRQTKVAACEVLHSIVMFMLGKASQ  949 
CANARY      870   ITATSA-EEMMKKCVSWDTEK--HLSFAVPFADMKPVIYLDLFLPHVTELALSASDRQTKVAACELLHGIVTYMLGKASQ  946 
OSTRICH     840   ITATSA-EEMMKKCVSWDTEK--RLSFAVPFADMKPVIYLDLFLPRVTELALSASDRQAKVAACELLHSIVAYMLGKASQ  916 
TURTLE      879   LTAAST-EEMMKKFVSWDTEK--HLSFAVPFADMKPVIYLDLFLPRVTELALSASDRQTKVAACELLHSIVMYMLGTASQ  955 
ALLIGATOR   839   VTAASE-EEMMKKFVSWDSEK--HLNFAVPFVDMKPVIYLDIFLPRVTELALSASDRQTKVAACELLHGLVMFMLGKASQ  915 
SOFTCORAL   871   LEGGEG-SVA-SSGIAWDTKQ--HLSFAVPFQDMKPTIFLDPFLPRVVELATSSSDRQTKVAASEVFHSLVLFMLGKSVQ  946 
STONYCORAL  890   LDNTG--INS-SNAVVWDTEN--HLTFAVPFQDMKPSIYLDPFLPRVVELAAKSSDRQTKVAACECLHSLVHYMLGKSVT  964 
ACORN_WORM  888   LES-SK-EEIAKKAVAWDTEN--HLQFPVPFMDIKPVICFDPFLPRVVELATTSSDRQTKVAACELLHSLVLYMVGRGAQ  963 
LANCELET    893   VTGLTA-EDLAKRAVAWDTQT--HLQFAVPFMDMKPTVCLDPFLPRICELATTSSDRQTKVAACELLHSLVLYMVGQGAQ  969 
SEA_URCHIN  898   LET-SA-QELSNVALAWDSQP--RLNFPVPFVDMKPEIQLDAFLPRIVELALTSSDRQTKVAACEALHTLVLFMLGKGSQ  973 
STARFISH    894   LET-SA-EEIAKVAVAWDTQP--RLQFAVPFVDMKPNIDLDRYLPRVVELALTSGDRQTKVAACESLHTLVLFMLGKGTQ  969 
 
 
TERMITE     918   AQT--SHP-DKYSELFRKLSLPLLKLGCDPDPAIHRLYNLLVLQLVHWYSSKFKLKSKEVEILIQTLMDGITHPTDTALR  994 
SHRIMP      934   KSQETQLK-EPMAPLYRHIFSAMLRLACDPDHVTRQLFLTLSYQTIHWFTNNRNFENVDTMVLLEALMEGIVTANDPALR  1012 
SCORPION    948   QQPELQAI-YSMKKLYKNVLPALLQLACDVDEVARKLFEPFTFQLIHWFTTKRMINSDETKQFVQVIWDGLVQSKDAVFR  1026 
ALVINELLA   921   QPKTKAARgEEMDKLYQKLFPVLLQLACDTEQVARQLFGPLVMQLIHWFTSVMMFQSEGTKILLECIMDGLVDPTNTALR  1000 
CAPITELLA   948   QPT----G-NPMAAIYRKLFPQMLKLATDVEQVSRQLFEPLMLQIIHWFTKSNNSHRPDTEALLNSLMDGIVSPSDSAVR  1022 
SPONGE      956   QSV--QKK-NPMTKLYQKLIPVALQLACDVDRVAEQLFRPLVFQMIHWFTRNTQYESPDTVTLLEAILEGIEHPTNASLR  1032 
OYSTER      948   QPA--RER-YSMAPLYKKMFPSILQLACDVDLVTKQLFEPLLMQLIHWFTKNNKAESEESMALLDAIYDGIIQPNDTALR  1024 
SNAIL       948   QPGEIQKR-NPMDSLYRKLFPALLSLSCDVEQVCRQLFEPLVKQLIHWFTGNKMAESPESMALLDSIFDGLVQQDNTMLR  1026 
TRICHOPLAX  933   QPGGTGSV-TNYGNLYKKIFPAILTLASDVEQVSQQLFQPLVYQLIHWFTGNSNYESVETIALLNALLDGVIHSTDSALR  1011 
SEA_ANEMONE 951   QPDVKKVA-LPMQNLWKKLIPVLLQLACDVERVSAQLFHPLVMQLIHWFTNNRKYESPETIALLDALLEGVVHPTDTSLR  1029 
PRIAPULA    964   QPDSIKSK-RPMSALYSRLFPVLLRLGCDVEPVAKQLFEPLVMQTIHWFTLNRMFESPETMCLLDAIMEGIVDATDAALR  1042 
ESHARK      954   ISEGQQ---ETLYKLNRQLFPVLLRLGCDVDTVTRQLFEPLVLQLIHWFTSNRKFESRDTVAMLEAILDGIVDPVDSTLR  1030 
STERLET     966   IPEGEKST-PPMYRLYKRIFPVLLRLACDVDQVTRQLYEPLVMQLIHWFTNNTKFESQDTVAMLEAILDGVVDPVDSTLR  1044 
COELACANTH  956   IPERCGGV-PPMYRLYKRIFPVLLRLACDVDQVTRQLYEPLVMQLIHWFTNNKKFESQDTVAMLEAIMDGIVDPIDSTLR  1034 
HUMAN       948   MPEGGQGA-PPMYQLYKRTFPVLLRLACDVDQVTRQLYEPLVMQLIHWFTNNKKFESQDTVALLEAILDGIVDPVDSTLR  1026 
CAECILIAN   957   MPEKDQSL-PPMYQLYKRTFPVLLRLACDVDQVTRQLYEPLVMGLIHWFTNNKKFESQDTVALLEAILDGIVDPVDSTLR  1035 
PLATYPUS    950   IPEGNQGS-PPMYQLYKRTFPVLLRLACDVDQVTRQLYEPLVMQLIHWFTNNKKFESQDTVALLETILDGIVDPVDSTLR  1028 
CANARY      947   MPEGCQGP-PPMYHLHKRVFPVLLRLACDIDQVARQLYEPLVMQLIHWFTNNKKFESQDTVAFLEAMLSGIVDPVDSTLR  1025 
OSTRICH     917   MPEGCQGP-PPMYQLYKRIFPVLLRLACDVDQVTRQLYEPLVMQLIHWFTNNKKFESQDTVAFLEAILGGITDPVDSTLR  995 
TURTLE      956   MPDGPPGS-PPMYQLYKRMFPVLLRLACDVDQVTRQLYKLLVMELIHWFTNNKKFESQDTVALLEAILDGIVDPVDSSLR  1034 
ALLIGATOR   916   MPEGRQGS-SPMYQLYKRTFPVLLCLACDVDQVTRQLYEPLVMQLIHWFTNNKKFESQDTVALLEAILDGIVDPVDSTLR  994 
SOFTCORAL   947   IPDASSKS--PLEKLWKRVFPVVLQLACDVEQVSQQLFRPLLFQLIHWFTNNKQYESPDTIILLETLLDGIVHPTDTALR  1024 
STONYCORAL  965   QPQGFKKS--PMEHLWKHVFPTLLQLACDVEQVSEQLFKPLVFQLIHWFTNNRKYETPETMALLDAIVDGIVHPVDTSLR  1042 
ACORN_WORM  964   QPDSTQVK-APMEKLYKKVLPALLQLSCDVEQVARQLFEPLLSQLIHWFTCNKKFESPETIAMLDAILDGICHPTDTALR  1042 
LANCELET    970   QPGEMQAK-NPMTRLYKKVFPVLMQLACDVEQVARQLFDPLMMQLIHWLTNNRKFESEETITLLDAIMDGLVHPTDTALR  1048 
SEA_URCHIN  974   QPDQREAK-SPMNQLYKKVFPAVLQLACDVEQVARQLFEPLVMQLIHWFSGNKKYESDETSTLLNAILAGIVHPTDTALR  1052 
STARFISH    970   QPEQRQAK-SPMQHLYRRVFPALFRLSCDVEQVARQLFEPLVMQLIHWFTGNKKFESEETTALLNAMLDGVIHPTDTSLR  1048 
 
 
TERMITE     995   DFSARCLHEFVVWSVKQG-------SHVNIKYVMKQIYSFCLHPCPSKRLGAALVLNSVYTVLREEESVVNQFWLELLYH  1067 
SHRIMP      1013  DVSAQCLAEFVKWSRKQC--RQQNSVSSNIKSIIKRIFSFCKHPSAFKRLGGALAWNSIYREIREDGQAVDIWTLDLLAH  1090 
SCORPION    1027  DFSARCLKEFVQWSIKQTSVREQEENPIGMNVVLNCLYNYSLHPNPYKRLGAALAFNSIYTIFREEESLVDKFTLEIAVH  1106 
ALVINELLA   1001  DFSALCVHEFLQWAIKQTTKKQLESSPYNVEMLMNWIYNLARHPSAFKRLGASLAFNSIYTIFREEDSLVDIFTFEIMVV  1080 
CAPITELLA   1023  DFSAKCIREFLAWSIKQTSPKEMEAGPANPKRLLKRMYSLLEHPSSMMRLGGALMFNSIYSVFREEDALVDQFSLQILSV  1102 
SPONGE      1033  DFSAQCIKEFLVWSIKQTSKKQQERSPMNTKSLLKRLYSMSGHPSTAKRLGAALAFNSIYTVLREEESLVDVFIIEMLVV  1112 
OYSTER      1025  DFCAVCLREFLKWSIKQT--KNVEKSPINAKSLLKRLYSYALHPGAFKRLGAALAFNNIYTVFREDNAMVNLYTFQILVH  1102 
SNAIL       1027  DFAAQCLREFLIWSIKQTSKKAMETNPRNVTSILKRMQSFALHPSAFKRLGAALAFNNIYMVFREEQSLVDRFTFQILVL  1106 
TRICHOPLAX  1012  DFCAKSLREYLHWSIKQTTKKQQEKTSNNAKSLLKRLYSLASHPSAIKRLGAALAFNNIYVVLREESTLVDTFIFEILVN  1091 
SEA_ANEMONE 1030  DFSAQCIREFLQWSIKQTSAKQLEKSPINIKSLLKRLYSLALHPNASKRLGASLAFNSIYTVFREERSLVDVFVLEILVT  1109 
PRIAPULA    1043  DFCGSCIREFLIWSIRQTTVRQQERSPGNTKSLLKRMYSLALHPSAAKRRGATLVFNNIYTVLREEEMLVDTFIIEILVT  1122 
ESHARK      1031  DFCGQCVREFLKWSIKQTTPEQQAKSPANTKSLFKRLYSLALHPNTFKRLGAALAFNSLYREFRQESALVDQFIFEVLVV  1110 
STERLET     1045  DFCGQCVQEFLMWSIKQTTPKQQEKSPANTKSLFKRLYSLALHPNVFKRLGAALSFNSIYRQFREESTLVDQFIFELLVI  1124 
COELACANTH  1035  DFCGLCIQEFLKWSIKQTTPKQQESTPANTKSLFKRLYSYALHPGAFKRLGAALAFNNLYKEFREESALVDKFVFETLVV  1114 
HUMAN       1027  DFCGRCIREFLKWSIKQITPQQQEKSPVNTKSLFKRLYSLALHPNAFKRLGASLAFNNIYREFREEESLVEQFVFEALVI  1106 
CAECILIAN   1036  DFCGHCIREFLKWSIKQKTPQQMEKSPVNTKSLFKRLYSLALHPNAFKRLGAALAFNNIYREFREENALVDQFVFEILVV  1115 
PLATYPUS    1029  DFCGQCVREFLKWSIKQTTPEQQEKSPVNTKSLFKRLYSFALHPNPFKRLGAALAFNNIYREFREEDSLVDQFTFEALVI  1108 
CANARY      1026  DFCGQCIREFLKWSIKQTTPRQQEESPANTKSLFKRLYSLALHPSAFKRLGAALAFNSIYREFREENSLVEQFVFEALVV  1105 
OSTRICH     996   DFCGQCVREFLKWSIKQTTPKQQEKSPVNTKSLFKRLYSLALHPSAFKRLGAALAFNSIYREFREENSLVEQFVFEALVV  1075 
TURTLE      1035  DFCGQCVREFMKWSIKQTTPQQQEKSPVNTKSLFKRLYSLALHPNALKRLGAALAFNNIYREFREENSLVEQFVFEVLVV  1114 
ALLIGATOR   995   DFCGQCIREFMKWSIKQTTPQQQEKSPVNTKSLFKRLYSLALHPNAFKRLGAALAFNNIYREFREENSLVEQFAFEALIV  1074 
SOFTCORAL   1025  DLSALALEEFLRWSIKQATKNQLEKSPINIKSLFKRLYSLATHPSANKRLGAALAFNNIYRVFREESSLVENFTIEILVT  1104 
STONYCORAL  1043  DFSAQCIKEFLQWSIKQSSEKQLEKSPINIKSLLKRLYSLALHPSASKRLGAALAFNNIYTVFREEASLVDIFVLEILVN  1122 
ACORN_WORM  1043  DFSAKCVKEFLYWSIKQTSKKTMEKSPINTKSLLKRLYSLALHPNVFKRLGSALAFNSIYTVYREEDSLVDQFVLEILVI  1122 
LANCELET    1049  DFSSRCVREFLQWSIKQTTPKQLEKSPINIKSLLKRLYSLALHPNPFNRLGAALGFNSIYRDFREESSQVDMFTFELLVT  1128 
SEA_URCHIN  1053  DFCARCISEFLRWSIKQTSKKQQEKSPINTKSLLKRLYSMASHPSAFKRLGAALAFNSIYTIFREEEVLVDQFTFELLVV  1132 
STARFISH    1049  DFSACCLKEFLKWSIKQTSKKQQEKSPINTKSLLKRLYSMALHPSSFKRLGAALTFNHIYTVFREEDSLIDQFVCEILVT  1128 
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TERMITE     1068  MVMNLSLSEETDSILGGQEQVVTAVNHIERVLKEKASLFN-KEDNIRRKPPEFEG----ILLKDAVSWLLLKCGTVQVEC  1142 
SHRIMP      1091  LMTSLDLAQVDDPALGTHEQTKSAINHIERIIRVKSDLFQ-KKSGQRRLPPGFGDGT----LVDVLKWLFEQCGRPKALV  1165 
SCORPION    1107  FIESLAIAHYDDKILGTQDKCKQALNHLERIMEVKAKLLS--KTSKKRRPLRNINDS---ILPEVVEWILKNCGCLQTEC  1181 
ALVINELLA   1081  FVESLAIAHQDDKSLGTQKQAKQALSHLDRIIKKKADLLS-CASKKRKKPKYWKEAT----LQICLCWLVRQCGRPQTEC  1155 
CAPITELLA   1103  LVNSLALAHRDDKSLGTQEQCKSALLHVERILIKKQVTFN-KDSKQRIKPRGWRDAN----MTTAVRWLLRQCGRPQTEC  1177 
SPONGE      1113  MVNSLKLAHKDAQSIGTVDQCSLSLDHMSRIIKAKSSTCLsKANKNRRVPRGLKSAD----LSILTAWLLAQCGSIETEA  1188 
OYSTER      1103  FVESLAIAHEDESSMGTQTQCKMVLDHMERIIKVKANVLS-KEDKNRTEPKQWSV----VKLDIAVRWLMRQCGRPQTDC  1177 
SNAIL       1107  FVESLGIAHQDEASLGTQEQCKKALEHVEKIVCKRVDILR-KPSPHRKEPSEWSK----QTLDIAVRWLVRQCGRPQTEC  1181 
TRICHOPLAX  1092  YVNSLALSHTDEKSLGTQEQLSKALAHIERIIKAKASTLN-KESKNRRTPTGFMT-K-TVTLHHVVNWLVRQCGRPQTAC  1168 
SEA_ANEMONE 1110  YLESLALAHTDDPAQGTQDQCSQVISHLERIIKTKATLLD-KENKQRRIPRGFQMLD-SITLSHLIPLLIKLCGKPQTEC  1187 
PRIAPULA    1123  FVDSLALAHNDEKSLGTQEQCAQALDHIERILRGKAHLLN-KDKKSRRRPKEFTD----ATLFTTVGWLLQQCGRPQTEC  1197 
ESHARK      1111  YVESLALAHADDNSLGTVQQCCDAIDHLNRIIKQKASALN--KPIKGRVPRGFPPDQ-PVSLKEVVMWLLTQCGRPQTEC  1187 
STERLET     1125  FVESLALAHTDEKSLGTLQQCSDAIDHLKRIIKQKAASLNaEKTSRRRVPRGFPPDK-PVCLLDVIMWLLVQCGRPQTEC  1203 
COELACANTH  1115  YMESLALAHMDEKSLGTVQQCCDAIDHLKRIIEQKAPSLN--KAATRRVPRGFSPDK-VFCLSDVVMWLLVQCGRPQTAC  1191 
HUMAN       1107  YMESLALAHADEKSLGTIQQCCDAIDHLCRIIEKKHVSLN--KAKKRRLPRGFPPSA-SLCLLDLVKWLLAHCGRPQTEC  1183 
CAECILIAN   1116  YLESLALSHQDEKSLGTVQQCCDAIDHLKRIIIHKAPSLN--KTLKRRLPRGFPSTKsSFCLSDLVPWLLGQCGRPQTEC  1193 
PLATYPUS    1109  FLESLALTHADEKSLGTIQQCCDAIDHLKRIIEKKHISFN--EEKNRRLPRGFPNAR-SVRLLDLVYWLLGQCGRPQTEC  1185 
CANARY      1106  FLESLALAHTDEKSLGTAQQCCDAINHLKRIIKHKAPSLN--KEGKRRVPRGFPPTK-SVCLEDIVMWLLVQCGRPQTEC  1182 
OSTRICH     1076  FLESLALTHADEKSLGTTQQCCDTINHLKRIIKHKAPSLN--RAGERRVPRGFPATK-TVCLLDIVMWLLVQCGRPETEC  1152 
TURTLE      1115  YLESLALTHTDEKSLGTVQQCCDAIDHLKRIIKHKASSLN--KAEKRRIPRGFPNAK-SVCLLDLVMWLLVQCGRPQTEC  1191 
ALLIGATOR   1075  FIESLALTHTDEKSLGTTQQCCDAIDHLKRIIKHKAPSLN--KAEKRRLPRGFQPAE-SLCLLDIVMWLMMQCGRPQTEC  1151 
SOFTCORAL   1105  YLESLEMAHEDEISLGTQSQCIEVISHLERIIVSKSSVLL-NVNKKRRVPRGFSA-D-TTTLRHLIPWLVRKCGCSQTEC  1181 
STONYCORAL  1123  YLECLCLSHGDEEARGTQEQCVQVIIHLERIIHSRAQLLV-KENHRRRIPRGFASQS-SITLIHMIPWLVKQCGRPSSEC  1200 
ACORN_WORM  1123  YINSLAMAHFDDKSLGTQEQCVRVVDHLERIIRVKANMLN-RTSKTRRVPRDFNRDD-CPTLSHVVTWLLLQCGRLQTEC  1200 
LANCELET    1129  FVESLALAHHDEKSLGTQAQCVAVLTHLDRIITTKADLLN-KHSKVRRVPRGFDRES-PPTLPDLVTWLLQQCGRPQTEC  1206 
SEA_URCHIN  1133  FVESLALAHHDDKSLGTQEQGSEVLKHLERIMRVKAALLN-KESKNRRVPRGLPEDC-SPTLSHMVMWLMTQCGRPQTEC  1210 
STARFISH    1129  FVNSLALAHHDDKSLGTQLHGVEVLNHLERIIRVKADMLN-KESKIRRIPREFPAGV-CPTLSMLVIWLLRQCGRAQTEC  1206 
 
 
TERMITE     1143  RHKCMELVYVLA---PLLPVCKSGSEFVSWYAATHSw--TSIIRICEGSKES-----GGIT-VTPTLKHLRNEVALVYVV  1211 
SHRIMP      1166  RHTCMELLASLA---PQVKGCASVRDFIEKYVGISKl--SEIVDILEGGGEA-KMGISYVK--NPTASSKHIGSSLKDIN  1237 
SCORPION    1182  RHKCMELVFQLA---PCLSGFNGCKDYFSHLLETKGk--KFFLNCFESEMSN-------------TVPSFNQNDGLKPII  1243 
ALVINELLA   1156  RHACMELVYSLSts---LPGVKRPHDFFSALIKGDKk---YLLQRFESGMYClKEEQHGIS-KRPKVTDMCDRFALKSVL  1228 
CAPITELLA   1178  RHVCMRLVCQLA---PCVHEINGARELFSVLLSQGNs--EYFIQRFEFGMYS--SARMGLN-QKPTMSRVQENFSLNAAC  1249 
SPONGE      1189  RKMCRKLLVQLA---PPSSNVVNIRMWIRKTIESEGg--NYFVTRFESHGHS------GIL-KAPTLAPAP---NINIAI  1253 
OYSTER      1178  RHACMKLVHQLA---PCITGIKSTKDYFQTFYKSEK--ASYFINRFEGKQQ-----KYGLL-SCPEMTAVDSSFSVQNAV  1246 
SNAIL       1182  RHACMQLMYKLA---PLIPGISSPFDYFKAALDIQN--ASYFVVRFEGGGQV--GDRGGLC-GHPTPSKVAENFSLKAVL  1253 
TRICHOPLAX  1169  RHQCMQLVYGLA---PQLSGVSTIQDWVKTIIGSSS--VTFFITRFEGGGS---KY--GIG-RYQTALDISDTFNLRSMK  1237 
SEA_ANEMONE 1188  RHQCMKLVCQVT---PLLHGIGSAAIWMKNTHK-EH--DSFFVRRFEGGGGR-GN---GIL-TYPTLADMGGAFSLKETL  1256 
PRIAPULA    1198  RHKCMELVCKLSmhqSKLPVK-SAAEFFRLLLDLHR--AEYFIERFEAGGIP-G----GATcLSNQQEGFEAPISMTTAL  1269 
ESHARK      1188  RHKCMVLFYELV---PLLPGNKTPSCWLADVLKERG--VSFLIGKFESAGSD-HAKCSGII-YQPTLKDLQEPFSVRAAL  1260 
STERLET     1204  RHKCMELFYEFV---PLLPDNKSPASWLDDILKKQG--VAFLISRFESAGRE-DGGCSGIL-SQTTLHDLQEPFSLRAVL  1276 
COELACANTH  1192  GHKAMELFYEFV---PLLPGKKSPAAWLDEVLKKQG--VSFLIQKFEGGGNT-DDRLSGIL-SQPTLCDLQEPFSLRAVV  1264 
HUMAN       1184  RHKSIELFYKFV---PLLPGNRSPNLWLKDVLKEEG--VSFLINTFEGGGCG---QPSGIL-AQPTLLYLRGPFSLQATL  1254 
CAECILIAN   1194  RHKAIDLFCKFI---PLLPGNKSPSSWLNDHLKEEG--ISFIISRFEGGGSD-GDHQSGLI-AQPTLCDLKEPFSLRAVV  1266 
PLATYPUS    1186  RHKSIELFYKFV---PLLPGNKSPASWLNDILKEEG--VSFLISRFEGAGTG-NDHLSGIL-VWPTLLDLEGPFSLRAVL  1258 
CANARY      1183  RHKAMELFYEFV---PLLPGNKSPSSWLADTLKKRT--VTFLINKFEGGGTD-AKSPSGIL-SQPTLHGMQEPFSLQAVM  1255 
OSTRICH     1153  RHKSMELFYEFV---PLLPGNKSPSSWLADVLKEKG--CSFLINKFEGGGRD-ADSPSGIF-SRPTLHGIQEPFSLRTVM  1225 
TURTLE      1192  RHKSMELFYEFV---PLLPGNQSPSLWLGDLLKKQG--ISFLINKFEGGGND-GDNLSGIL-SQPTLCDMQEPFSLRAVV  1264 
ALLIGATOR   1152  RHKSMELFYEFV---PLLPGNKSPSSWLGDVLKKQD--SSFLINKFEGGGNQ-DDNLSGIL-SYPTLHHLQEPFSVRAVV  1224 
SOFTCORAL   1182  RHQCMRLVSVLA---PLLPECSSVQTWMKKTVESDG--EDYFILRFECGFAG-KS---GIQ-KHPTLSSINETFSLTTTK  1251 
STONYCORAL  1201  RHQCMRLISKLA---PLLPGVNSAADWMKKTHE-DH--PSSFVHRFEGGGGG-GQK--GIE-QYPTLAHIGGHFSLKETI  1270 
ACORN_WORM  1201  RHQCMILVCKLI---PLLPGNNSASTWMHRTMAEKGrgPDYFITRFEGGGGK-GGHKTGIS-KHPTLNTVDKTFSVKVAS  1275 
LANCELET    1207  RHRCMLLVCSFL---PLLPRKPSPQAWMKERLKEDG--PDFFITRFEGGGGK-TGHKSGIK-KHPKISTMDSTFTVKTAV  1279 
SEA_URCHIN  1211  RHQCMVLVYGLT---SLLPGRNTPATWMQNTARERG--AEYFVGRFEGGGHK-----SGIQ-KQPTLASVEQQFSVKATI  1279 
STARFISH    1207  RHQCMILIYKIT---PLLPGHNTPQTWMQNTLKEKG--PDYFVSRFEGGGVK-AASRSGIS-KYPTLSTMGQPFSVKLAC  1279 
 
 
TERMITE     1212  RWLRMVLTSFDCYVWLFGEELVKPSVLWGTEGLdNTSEtRIFEAAVYFIQHVCHRDASSVTCLLST----dtKDVLEITP  1287 
SHRIMP      1238  IFLEALSASLDGYCWLIGQGIVPAAKLLNHSEL------QLFSATTYFINEMALLTVSEYMKNHDAf------QNAVATP  1305 
SCORPION    1244  NWLEGLHTMLDCYYWVFGQSVLKLSDIFNDASN--RES-KFFPSIEFFLKTLCI-DFDQRVQAFFT---hesVKKQIFSP  1316 
ALVINELLA   1229  TWFDYLLCTLDCYTWIFGQSLINPSRILVVPDE--KGT-VLFTVLSYFFDKLAQGDIEKAAVLFGDk------PQQIFTP  1299 
CAPITELLA   1250  TWFDLVLATLDCYTWVFGERLMSPNQILIASNN--KGT-IIFQVLHHFMEELAQEDISAAVKLFPKv----aDGSSIFTP  1322 
SPONGE      1254  NWLQSLQAAVDNYRWLLKEQYVSPREIFSSTSS----S-NLFKSIDHFLKCIALVGIEGVVNSPEV--------AMATSI  1320 
OYSTER      1247  SWFDHYLAALDCYIWTFGESLLNPDDIF-SGEG-RKQS-KLLQAMQHFLSQVVMEDMDEVGKMFRH----epL-TDVYTP  1318 
SNAIL       1254  SWFDMLLAVLDCYCWVFGEGLLSPAKMF-ESSG-FKGT-RVFSSLQYFVTEMALGDLSVAAKQFQR----kaE-AVFFTP  1325 
TRICHOPLAX  1238  NWYDYFLAALDCYSWVFSEKMMSPEQIIGD-KAqLGSC-KIFGSIEFFLSKLCLHSLDETVKLLYS-----kSTLQLFTP  1310 
SEA_ANEMONE 1257  LWFHYLLAALDCYTWVFGEQLLPPADLLRS----KYSS-VLFTSLSYFLSNLAMLGIQAAIKCFPK----ttHITDVATP  1327 
PRIAPULA    1270  SWFDHMLAILDCYTWVFSAKLLQPTALFAGGTG-KREErTCFAMVSDFMRPSGEERRRRRRWADRR--------H--VHP  1338 
ESHARK      1261  QWMDMLLAALDCYNTFVRLAMVKPSELLGT----SQET-GFMKAMNFFLKTLARHDITAAEECFTL--G---VKGVLFSP  1330 
STERLET     1277  QWMDMLLAALDCYNTFIGLHLVKPHEVLGA----KVQS-GFLKAIEFFITELAVQDISAAELCFSV--G---PKGALFSP  1346 
COELACANTH  1265  QWMDMLLAALDCYNTFIELRMINPREIFGT----TSVS-GFLRAVEFFLTRLATQDITAAEQCFTA--G---SKDTMFSP  1334 
HUMAN       1255  CWLDLLLAALECYNTFIGERTVGALQVLGT----EAQS-SLLKAVAFFLESIAMHDIIAAEKCFGT--G---AAGNRTSP  1324 
CAECILIAN   1267  QWMDMFLAALDCYNTFIWMRAIKPNEILST----TTQS-SFLRTCEFFLQKLCLHDITAAEQCFRT--G---PSGNIASP  1336 
PLATYPUS    1259  QWMDMLLASLECYNTFIEEKTVKAHEILGT----QAKS-SFLRAISFFLERIAFHDITAAEQCFGT--G---SKGSMFSP  1328 
CANARY      1256  QWMDMFLAALDCYNTFFELQMIKPDEVLGV----NESS-LFLKAVQFFLDTIALHDIHAAEQCFDS--S---SKGSMFSP  1325 
OSTRICH     1226  QWMDMFLAALDCYNTFFELRMIKPHEILGV----NERS-SFLKAVRFFLETIALHDIQAAEQCFDC--G---LKGSVFSP  1295 
TURTLE      1265  QWMDMFLAALDCYNTFIEQGMIKPNEILGT----KMRS-SFLRAVEFFLKTIVLHDISAAERCFDT--G---SKGNMFSP  1334 
ALLIGATOR   1225  QWMDMLLAALDCYNTFIEQRMFKPENVLGT----N--S-SFLRAVEFFLETIALHDIHAAEQCFYT--K---SKDNVFSP  1292 
SOFTCORAL   1252  HWFDLVLAALDSYIWSFGQRLLTPSSIFQG----KTTS-VLWRTLLYFIEKLSLNGIEKAFECFPT--TsdgVNTHAFSP  1324 
STONYCORAL  1271  LWFEFVLAALDCYTWSFSEHLLSPSWVFTSSEDnEMPS-VLLVSLKFFLSHLAMFGITEATSCFTS--GpsrGMGDIFTP  1347 
ACORN_WORM  1276  NWFDLFLAALDCYTWVFGEKLLGPIELF-AGKA-NKPT-NVFKSVDFFLSKLALEDVYAAAKCIT---SssaGL--IFTP  1347 
LANCELET    1280  SWFDLLLAALDSYCWVFGQRFLSPSDVL-SGSG-KKPS-QLFTALEFFLTKLALSDIDAAARCFE---ShgaAT--LFTP  1351 
SEA_URCHIN  1280  TWLEYLLAALDCYVWVLGESLLTPAAVFKTIKE-GKKS-VLFQTIDSFMK-VAQYDLFAFAKGC---gSmetA----FTP  1349 
STARFISH    1280  SWFDHLLAALDCYTWVFGEKLLSPSVVY-TATA-RRPS-VLFQSLQYFLSSLSLLDITGAARGIEYggSktsAFHQVFTP  1356 
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TERMITE     1288  WEAESFDRTKCFVTIRLLDMISTVLKSGEAGC-----LPHSLLNLQLWQLIVACVLHPGSLGFDLYNTEVTDGLPKNLIQ  1362 
SHRIMP      1306  YETEATAKLKCTVIVRLLDFVSVVLQEGPKVAs--LLSQHSVWSATMFSLLTCCTLDPASVGFDIKDTEVSKHLPSRLEE  1383 
SCORPION    1317  KEKDEYLRLNCFIIVRLINFVTTIVENYHLQL---NTIPSTFWSINFWNCIYSSVLNPKFLGFDMTDTYIFNQFPKETRT  1393 
ALVINELLA   1300  WEQEEYNRSKCTVIVRTIDFLVVLLKNYQQDS--LKVIPDDFWSDSLWQTLASCVLTPSSIGFNMANMEILEKLPLQTQQ  1377 
CAPITELLA   1323  REREDYNQTKCTVIVRTLSFICTMFGNYKTES--LKVIPTSFWSSNLWDTLLLAVLQPTQLGFNMGQVEVMNHLPEQTLG  1400 
SPONGE      1321  HERGEYQRNKWCTIELLLTFIELLLTKHTSETvsFEYVPDSLWSQELYTIVMDSLFYSSLVNTAPDDPSTAKRISEAAVS  1400 
OYSTER      1319  KERDEYNRTKCTAVVRTLNFFCVLVARSPSSV--KKLLPSEILGKDLWNLISMCVLQPSAVGFNLGDVEIIKNLPTEMEQ  1396 
SNAIL       1326  KEKDDYNKVKCTVLIRMWNFLTVLIARYPSEA--FKVIPQTLFCDDLWRLCIRCVVQPSSVGFNMGDIEIITKLPHEMMQ  1403 
TRICHOPLAX  1311  REIEEYNMCKCTTIVRLINFLAVLLQMSPTSI--IEGIPRQIWSQNLFEMIFLCILTPHQLGFNVGDIEVLEKLPQQMKD  1388 
SEA_ANEMONE 1328  KEMDEYNRVKCTVIVRIMNFFTVLLQAYPDQG--FKIVPTSLWSDDLFTVVFSCALEPALIGFNVGDVEVIEKLPEQVSM  1405 
PRIAPULA    1339  GEMEKYNRSKCMVVIRAMDLFSILLNMAS-----LQVIPDSTWSMELWDVVLLSVLDPTRVGFNMADIEVVEKLPEQTER  1413 
ESHARK      1331  REREEYNYCKCTIIVRIMEFACLILEGLQQDC--WKVLEKDLLNSDLFELIAMVVIDPTSIGFNMADVQVMKNLPNVCVK  1408 
STERLET     1347  KEREDYNYSKGTIIVRMMEFVSMVLENCQPEF--WKLLEQNILNPTFFELITTTVCDPSSIGFNMADVEVMKNLPDICVR  1424 
COELACANTH  1335  REREDYSYSKCTIIVRILTFVSMVLEKCQPDL--WKVLEKDLLTPALLELTVRTVCEPASIGFNTADVQVMKNLPEICVR  1412 
HUMAN       1325  QEGERYNYSKCTVVVRIMEFTTTLLNT-SPEG--WKLLKKDLCNTHLMRVLVQTLCEPASIGFNIGDVQVMAHLPDVCVN  1401 
CAECILIAN   1337  QEREDYNYSKCTIIVRIMEFVSMILENCQQDF--WRLLEKDLLNNNLVELTVLTVCDPSSIGFNVADVQVMKNLPDVCIK  1414 
PLATYPUS    1329  QEREEYNYSKCTIIVRIMEFATMLLNT-YQDT--WKLLEKDLLNATFMELVVEIVCDPSSIGFNVADVQVMSNLPDVCVS  1405 
CANARY      1326  QERDKYNYSKCTIIVRILEFVTVILEMCQQDF--WKLLEKELLNASFIELVVMTVCDPSHVGFNTADVQVMKKLPDISVR  1403 
OSTRICH     1296  QEREVYNYSKCTIIVRSMEFVTMVLESCQQDF--WKLLEKELLNASFIELLVMTVCDPSHVGFNTADVQVMKNLPDISVR  1373 
TURTLE      1335  QEREEYNYSKCTIIVRIMAFVSMILETCQQDF--WKLLEKELLNANLIELLVRIVCDPANIGFNTADVQVMKNLPDVSVR  1412 
ALLIGATOR   1293  QEREEYSYSKCTIVVRIIRFVSMILETCQQDF--WKLLEKELLNLNLIELLVVTVCDPSAVGFNTADVQVMKNLPDNTVR  1370 
SOFTCORAL   1325  SEIQEYNRAKCTVLVRIIAFITLLLQMNAKEY--LEIVPSELWTGKFFEALCTSVLEPQSLGFNVADLEVLEKLPEQTFE  1402 
STONYCORAL  1348  KEIDDYFRAKCTVIVRVLNFLTILLQDFPQET--LKTLPPEFWSEDLFEVVLSCVLEPGVVGFHMGDVEVVEKLPEQTGV  1425 
ACORN_WORM  1348  REIDDYNKYKCTAIVRLLDFISVLLAVHTKDL--SKSIPLSFWSTNLFEVIVSCVLDPSSVGFDLADIEVISNLPKTTGQ  1425 
LANCELET    1352  RETEDYNYGKCTVIVRIMDFFTVLLGAFPQDA--YKVVPDAVWKSPLYDMVVTAALEPTALGFNMGDVEIMEKLPQETKQ  1429 
SEA_URCHIN  1350  REEEDYNRTKCTVIIRLFYFMGAMLGSHTKEA--LEVIPSKLWTGLFAEILCGCVLKPASLGFNMADTVIMNALPQTTNR  1427 
STARFISH    1357  RESEEYNQEKCTVIVRLWDFLTVLLENYASDA--VKVIPKSIWQDSLFDLVVTCILQPTVVGFNMADVEIMNNLPKTTRK  1434 
 
 
TERMITE     1363  LLGVLQETLPSSQLEELNSELGKAVSSM--QTDVLSNLQDSLRN------DKVTLeQrQLLKGLEILHKCG--MLSHIVK  1432 
SHRIMP      1384  ILGILARRGPSEVIGEYSDYLEKQLQKP--ENDIIKMLPLSLSE-----TAHINLrSrHVIEGIGILEKSG------WLA  1450 
SCORPION    1394  LLKVFYEYMPKPLYNNFNEHLYEYLESK---CNIYNLFPLNLND---KDLKILEI-Q-EMLLGYEQLIENK-----LWPK  1460 
ALVINELLA   1378  LLTILKQKLPQNILVCFLDILKNMINSQ-gSADLFQLLPDKFDE---TKSEDLKLlQ--LVKGHEQLHLAG-LLQSVLN-  1449 
CAPITELLA   1401  TLQILMRSLPRNLAQELIESVSRHLNMS--SCDLSSKLPIPLLE---PNQDYIQLrL--LVSGFEQLNSAG-LLSNTLVS  1472 
SPONGE      1401  CLTAMCTSLPIDVKQNLIAYIASNINTG-qTNNVINRLPVSYNE--STTSSGILLfN-RLVQGHIYLAESNkCLSDVLKS  1476 
OYSTER      1397  LLKVLNAKLQPDVLAAMCKEFGRLLQ---gDRDLSGLLSRPLDDp---STDHVFL-Q-QLVSGYQLLHSVG-LLSKVSM-  1466 
SNAIL       1404  VLKVLSKQLPLPERKELVKILEQELK---gKGDLFGQIPISLTSs---SIDYTNL-Q-QTVEGYCQLHDVR-ILLEVLG-  1473 
TRICHOPLAX  1389  VCGLFQMKLPKDKRELMIITLKELLSRN-rSYNLPDLLPIRFDRdNELNIDFERL-T-FLIKGYKQLLTMG-ILKTTPAD  1464 
SEA_ANEMONE 1406  T----------------EAAWHISMFLGfsRCNLFEKLPIPLAG-EDSRVDHLYL-S-HLVTGYKQLHAAG-LLMDVMLT  1465 
PRIAPULA    1414  LLIALSWKLPNAPKKELHSRVARSLSEK-k-YNILPRLPCLMTDt----GDDTRYlS-SLVCGYEQLYKAE-LLLPALQ-  1484 
ESHARK      1409  LLNAVMK---SPFKETLVDSVRKRITAQ----SIEALCNVDLYS-PGARTDHAGL-R-SILSACQQLHKAD-LLNSAIDC  1477 
STERLET     1425  LLKALAK---SPYKGQLEISMKRRISYK----SVEELCGVDLCN-VDARSDRARL-V-FVLSACKQLHKAG-LLNSALQS  1493 
COELACANTH  1413  LLKALMK---SPYKDTLEASIRKRITAR----SIKELCSVDLYN-PDARLDHIRL-G-SILSACKQLYDAG-LLNSAVQY  1481 
HUMAN       1402  LMKALKM---SPYKDILETHLREKITAQ----SIEELCAVNLYG-PDAQVDRSRL-A-AVVSACKQLHRAG-LLHNILPS  1470 
CAECILIAN   1415  LLKGLMK---SPFKNDLEFSIKKRITSE----SIKDLCDVDLYN-QDARHYHARI-G-SILSACKQLHKAG-LLNSVLQS  1483 
PLATYPUS    1406  VMKALKK---SPYKDALEGNIKKRVTAQ----SIEELCTVDLYK-PDARFDRPRL-A-SILSACKQLQRAG-LLHAAVHP  1474 
CANARY      1404  LMKALMK---SPYQESLKLCLKERITPQ----SLEDLCSVDLFN-SEARLDQVRF-G-AVLSACKQLQKSG-LLHSVLHG  1472 
OSTRICH     1374  LMKALMK---SPYKESLKLSLKERLTPQ----SLEDLCSVDLFN-SDARFDQVKY-S-AILSACKQLQKAG-LLHSVLHN  1442 
TURTLE      1413  LIKALMK---SPYKESLELSIKDRITSQ----SIEELCSVELYN-PDARFDHVRL-S-SILSACRQLHKAG-LLHSTLQS  1481 
ALLIGATOR   1371  LMKALAK---TPYKSSLELSIKKRITSH----SIQELCSVDLYD-PDARFDRVRI-S-SILSACKQLHKAG-VLHSVLQS  1439 
SOFTCORAL   1403  LCKSLASKLPKQFLIHLTTTLMSKISLG-gRCNLFELLPLPLSGeECDQMDHTRL-Q-LLVRGYQQLHRAE-ILLPALAK  1478 
STONYCORAL  1426  LCKLLVQRLSGECLERLKGTLEKKIALG-sHCNLFDQLPFPLSNpQEHQVDCLRL-A-YLVQGYQQLHCAG-LLLPALKA  1501 
ACORN_WORM  1426  LLMFMTQKAPGNVSSEMKKCLQEKLKPK-sHMHLMNITPSILKGd-DKGINYVKL-T-HMVSGYEQLHKAN-LLLPALQK  1500 
LANCELET    1430  LLLLMCRSLPSQQGALLKSQVAAKLSRR-sSHDLFSHLPEVSAGv-AE-LDHVRL-T-LMVSGYQQLHNAG-LLLPAL--  1501 
SEA_URCHIN  1428  VLDLLYTKLPTEQLKKLETVIHKRITAS-rSEDLFSILPMLFSNeSDLGLDHVQL-Q-HLVNGYKQLQKAK-LLTRQT--  1501 
STARFISH    1435  LLRLMSTHLPANLRNNLSKAVTRSVTKS-sHHDLTKLLQSMFGRdEGLTTDHGKL-I-HLVKGYEQLHQAN-LLSAAT--  1508 
 
 
TERMITE     1433  ELPNQYGLDGNQIVKH---LFSALveGQGDMKRTVV-LQPAAFSYAESLLKFAFLLNKEVTTVICCIKEQASIQNP-ATH  1507 
SHRIMP      1451  KCNVVSYSVAKELVDWlc----GSifKEQNLSVSGISPHPSLLKFLYTVMQLAITLDPKVKH---HLLSWATNSDT-VSG  1522 
SCORPION    1461  QNCNKSKKLACDMLSS---VWESCi-LETEIGCCIPILNPSVLNFGKKMLTVALKLDISSEDLLKKLLDEQQLYVS-NLK  1535 
ALVINELLA   1450  -KSRQTESVSVQLFDV---VFKNE-------------------------------------DLISRLLDKSPVKNM-AVH  1487 
CAPITELLA   1473  KS---SEKLAEDLVNT---VFMGMv-TAVDGKPTLVNLSPVSQSLAEKMLTLAFQMGYPEKNLVELIFNSNNIH-----G  1540 
SPONGE      1477  MGISEEESLAMRLYTNaltIIRGIssSPGDGTPGY-YMPPLHKLTGELLLKLGLELSDSVEPFLLLVLSPAQSGAG-ASF  1554 
OYSTER      1467  -ATTLPD-LANKLLEY---VHSSLicVEGGTKKS-QTPSPTAQVTATRMLELSFCLGVQIKKVVMCILDESMVE-GtAKG  1539 
SNAIL       1474  -KHGQPEKLAELLFDS---VLKGIteKKDGKDKT-VSLSPAAHRFASQLLKLAFQLGLPAEKLVEGILDIRIIQ-GlSLG  1547 
TRICHOPLAX  1465  H-----KDLIEKIMKSvvdCFRGR-----EMNGDRTALSPAQQKVAAELLDLAFELNETIDIFFRYLLDETKLYGD-SNS  1533 
SEA_ANEMONE 1466  RGSTKPLEYGSRLLNA---VYEGAcrAAVRTSGSIIVLSPASHQLACKLLELAFDLGIEVITIFRRAVNILLIQMI-CFL  1541 
PRIAPULA    1485  ---EAAPALPASLLTS---VFEGCtlSPRDGVSSLTGMSPSVRELGGRMLRLAFTMKVESDSLLSLLFDDTRLL-G----  1553 
ESHARK      1478  EAGSLSSSLSLKLLSV---VYKGI--APGDERKSLPSIDVSSKQLADGLLQLSFSLGGQCEELVSLLLNTMELSVP-LSG  1551 
STERLET     1494  QAASFGLSLGSKLLSV---VYKGI--APGDERKSLPSMDVSSRKLADGLLQLAFSLGGQCKELVDLLLNSIMLSVP-LSD  1567 
COELACANTH  1482  QSGDFNLQLGSTLLSV---VYKGI--APGDERKSLPSIDISSKRLADGLLQLAFSFGLQSGELVCLLLNRVTLSVP-LSG  1555 
HUMAN       1471  QSTDLHHSVGTELLSL---VYKGI--APGDERQCLPSLDLSCKQLASGLLELAFAFGGLCERLVSLLLNPAVLSTA-SLG  1544 
CAECILIAN   1484  QTAGLQFTVGSKLLSV---VYKGI--APGDERKSLPSLDISSKRLADGLLQLAFDLGGQCDELVSLLLNTVKLSVP-LSG  1557 
PLATYPUS    1475  QASHLQRPGSTKLLSV---VYKGI--APGDERQSLPSLEISSKQLASGLLELAFAFGGLCEELVSLLLNTVVLSVP-LAG  1548 
CANARY      1473  QDEGSHFSVGSKLLSV---VYKGI--APGGERMSLPCLDLSRKRLADSLLQLAFAIDEQCEELVSLLLNTVVLSVP-LSE  1546 
OSTRICH     1443  QDEVPHFSLGCKLLSV---IYKGI--APGAERLCLPSLDISKKRLADGLLQLAFAIDGQCEELVSLLLNTVVLTVP-LLG  1516 
TURTLE      1482  QGSGLHFTVGSKLLSV---VYKSI--APGDERKSLPSLDISSKRLADGLLQLAFAFGGQCEELVSLLLNTMMLSVP-LSG  1555 
ALLIGATOR   1440  QGSGLHFTVGSQLLSV---VYKGI--APGDERKCLPSLDISSKRLADGLLQLAFAFGCQSEELVSLMLNTAMLSVP-LSE  1513 
SOFTCORAL   1479  EGEWSAEKCSEELLKS---VFQGF-iVQDSDVFRIVNLTPASRELAKKLLDLAFDLGLKIESVLHCILNKSCLADA-KGS  1553 
STONYCORAL  1502  QARNASEEYAVKLFTA---VYDGV-kPSLNVGLQTVILDPASQHLASKLLDLAYDLGLQFN---------YLMESI-MED  1567 
ACORN_WORM  1501  TGMASGDKFSQQLLTA---VFESIstKQSNS-LIVSHLSPTAHELAVRLLDLAFLLASQSKELVSCLMNKTPVKTG-RVD  1575 
LANCELET    1502  -GTNSGKSLASELVSA---VFKSMvtRKDGH-PTAASLPPSFHQLTGGLLQLACQLHPQGHDLLDCVMNKTPLMTG-GGK  1575 
SEA_URCHIN  1502  TN---------QALSIldfVMRGLv-KRGENGQEARKMTPSEIDLGQRLLELAFQLGVQTNSLIDCLLETTPVVSStRSL  1571 
STARFISH    1509  TGHGSGSSFAVKLFIT---VFDSLttSDEAGKLLQANLTPLSVELAESLLDLAFLLGIEAKMLVSCLLDKTALFSG-RSS  1584 
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TERMITE    1508  SSV------LHGDYFFVTFRSAILEHMLACFEHSVSCLIKDISANNVQwVISTVTEILQYYAKIRKSKHQDSTT[3]FER  1581 
SHRIMP     1523  TSGQEv---EKGSHVLSILGPKLIPQFLESPDDALSRCVEMIREGRFLpAMGFASALLTCLIRNADIRKKYSVK   VVQ  1596 
SCORPION   1536  TKTRR------GLIMFSTYQQEISLFAGINSKHFISSLMNNINKSKTT-VLKILVGILDSIGKVKEFRYRYGKD   IIN  1605 
ALVINELLA  1488  SSS------DHGAMFYACFKSTVNQHLVANCAEFLDHLLKWAHDETTT-VGCILISMLEYIRQDRQLRKNLGSS   VIK  1557 
CAPITELLA  1541  VST-SvqCSPHGTLFYAAFKSVVNLNFVKSVEKFVPLLMRHLEANGET-LSSVLIGIAESVISDRPLRKSHGKM   VSR  1615 
SPONGE     1555  AAQ-------DGLLLYITYSGLINNKLLLHIKMAIDVLLKNAKTHPQQ-VSVILNLLLEYVQKDFKINNNNNNK[5]LCT  1628 
OYSTER     1540  YSQ-S-----HGELMFTAFKTTVSVHLAKAMAQAVPVLCEHAQKQCYR-VMSILVTMVDTVSKDKNLRKQISAN   VVT  1609 
SNAIL      1548  IEY-M-----LGDHFFTLFKTPISSHVA-ASSDVVSLLMNKATVDPHR-VCNVLVAMLENVAQDRRIRKSNGPR   IVD  1616 
TRICHOPLAX 1534  ATA------TLGMTLYYTFNSNINAFLAKVSNRCLPMILDLAASKSFM-ISGILSGLLDFILRDRGLRQSKGIH   ISK  1603 
SEA_ANEMONE1542  FSD----GSSVGAVFYTTFQASINTYLIKNAQSHIPQLVSMATSYSSH-VCSILNSILDQFNRDKTSRKRYGSV   VCA  1613 
PRIAPULA   1554  VSA---kQTTKGSMFYSTFGHEINNHLVGMATVLIPKVLDRINNRESV-VMTILTDLLDQVGKDRETRKRYGSG   VVN  1626 
ESHARK     1552  ATQKNfiTFSHGEYFYSLFSETINAELLKSLKSAVTQLMRSASENPKM-VSTVLNGMLDQSFRDHTVRKTQGVL   LVS  1627 
STERLET    1568  TSQKNfiTFSHGEYFYSLFQETINSELLKNLDTTVAQLMKSAAENPKM-VSMVLNGMLDQSFRERSVRKTQGSQ   LVG  1643 
COELACANTH 1556  TSQRNfiTFFHGEYFYNLFMETTNSELLRNLSTAVSQLMNSAAENPKM-VGAILNGLLDQSFRNRTVRKQQGSQ   LVD  1631 
HUMAN      1545  SSQGSviHFSHGEYFYSLFSETINTELLKNLDLAVLELMQSSVDNTKM-VSAVLNGMLDQSFRERANQKHQGLK   LAT  1620 
CAECILIAN  1558  TSQRNiiSFSHGEYFYSLFSETINTELLKNLNTAILQLMKSSVDNPRM-VGTILNGMLDQCFRDRTVRKQQGVK   MVI  1633 
PLATYPUS   1549  TSQRNliSFSHGEYFYNLFSATINTELLKNIDTAVLELMKSSVDNAKM-VGTILNGMLDQSFRDRIVRKQQGEK   LVD  1624 
CANARY     1547  ASQNQlmNFSHGQYFYSLFSETINQQLLKNLDVFIVRLMKSSISNPQM-VGSILNGMLDQSFRDRAVRKQQGAK   LVT  1622 
OSTRICH    1517  ASRKNlvNFSHGEYFYSLFSETINEQLLKNLDVIILQLMESSVSNPQM-VGSILNGMLDQSFRERTIRKQQGVK   LVT  1592 
TURTLE     1556  TSQRSliSFSHGEYFYSLFSETINQELLKDLDVAILQLMKSSVDSPKM-VGTILNGMLDQSFRERAVRKQQGIK   LVT  1631 
ALLIGATOR  1514  AAPRNllSFCHGEYFYNLFSETINHELLKNLDVAILQLMKSAVDNPRM-VGTILNGMLDQSFRERTVRKQQGMK   LVT  1589 
SOFTCORAL  1554  SST-------VGMVFYQTFHNTIEHLLIKNSSEHLPKILEYNRDEAQW-VSSTVIALLDSMVKDKELRKMNGRK   MTT  1622 
STONYCORAL 1568  SNDNP--GSSCGCTFYRIFQTSINGFFIERANIHMANILMKAASSPFL-VLSLLNGILDQVIRDKILRTRNGSS   FVA  1641 
ACORN_WORM 1576  SSA-----GYCGLSFYSHFKVPINTQLAQHGQEVVPLLLRHVVADSTI-VSTILNGLLDHITNNRELRKKKGLT   VHA  1646 
LANCELET   1576  KSS-----TFQGMVFFSTFKSCICQQLIKTCAESLPVLLQQLTAEPVW-VGSILHGLLDHLAKDKTLRKKEGAA   LCD  1646 
SEA_URCHIN 1572  TSKLSasQTSLGVLFLTTYKQPIMDQLVKHGQDTVYELSNRVREDRGT-IGMIIYGLLEHAVGNREIRKRYGMA   IYS  1647 
STARFISH   1585  TSK--------GAVFYTTFKTKLNGEMAVQAQKVIPLLVREGGKDVTV-VSSVLNGLLDYLTSSREVRRTHGMS   VHS  1652 
 
 
TERMITE    1582  SIVNHWNKLSSFV---EGNSEQVYQLLGLVVNLARIMPQ--PDRG-LARCEALQKWVITQLTSRDLQLHYKSRALDLLVC  1655 
SHRIMP     1597  SFLKHWPTLAAQA---GKTSLHQDSVLSLLSSLFLIDREGTIKSHcTSSRSDMVVFYNGLLADAKVELQAKIKVLKLLPF  1673 
SCORPION   1606  SIMCQWSRLQQCL-EESCDIDLQNDIITLITKMFLIDSSFIKGNV-NYDSNSIFFSFITLLQKSEMSLEFKICVLDLLPF  1683 
ALVINELLA  1558  ALLDRWFRLHAWWhGESATKETQSMALNILTKMILIDSKAVCNVQ-QKGFSHMFDMYLNMLVDKRLSLSFKSNVLDILAF  1636 
CAPITELLA  1616  AIVSQWSSLSVWWsESTASLDTKMVAITLLTKLMQIDSTVIIDVK-NKSFYYVFKMFLGLISDKNNTLQFKTRVLDLLIF  1694 
SPONGE     1629  ELISHWQDLSLWW--EDGSKDLKSAAVTLLQKIIALKPKLLLKSA-DVS-KPLVDMYTAMIGDEKLELNFKAVMIDLLPS  1704 
OYSTER     1610  SVVEKWKSISSWC--LA-TPELHSMAMLLLTKLVLLDSKVVTDSS-SGHFPEVFETYLSMLTEKKTTLSVKCKILELLPF  1685 
SNAIL      1617  MVASKWHHLESWW--QAGSSDLQGLAVLLLTKLLLVDSKAVLNVE-KSHFTTVFTSYCTILAEKKTNLAFKNRALDVLPF  1693 
TRICHOPLAX 1604  KILSSWNSLKCWW-LTPDAQDLLQISVNILNKCLTLDPQFATQSN-DSSFETVFNFFLSLLSGTSTSLAFKKYVLDLLHF  1681 
SEA_ANEMONE1614  SIVNSWEVFSSLW-DMSSSSELKQALLEIMKKLLLSDPKCLIDPA-KPAFQIVLKMFTSVFDDKNLTLTFKSRAVELFPY  1691 
PRIAPULA   1627  TVLQCWGHLRDLW-VATSTPDRKDMLLMLLRKLLLIDSSVATKGS-HSAHRDVYDTYCCLLVDAGTSLAFKTRVMELLHF  1704 
ESHARK     1628  AVLTNWTRLESWW-SENSSAESKMAVLTLLSKVLQIDSSVSFSSN-HEAFAMVFHTYTTILTDSTLALNLKSQAMIILPF  1705 
STERLET    1644  GVLGSWTSLQSWW-ASSSSAESKMAALTLLSKVLQIDSSVSFNTS-HLAFAVVFSTYTTLVTDSTLPLNLKSQALIILPF  1721 
COELACANTH 1632  TVLQNWTKLSSWW-IRSSSPESKMAALTLLSKVLQIDSSVSFNPN-HAAFPAVFNTYTTLLTDQTLALNLKSQAVIVLPF  1709 
HUMAN      1621  TILQHWKKCDSWW-AKDSPLETKMAVLALLAKILQIDSSVSFNTS-HGSFPEVFTTYISLLADTKLDLHLKGQAVTLLPF  1698 
CAECILIAN  1634  AVLQNWKKLDSWW-DKNSAPESKMAVLTLLAKVLQIDSSVSSNAH-HEAFSAVFNTYTSILTDQKLGLNLKSQAIIILPF  1711 
PLATYPUS   1625  AILQNWKRLDTWW-AEDSTPESKIAVLTLLAKVLQIDSSVSSNTN-HAAFSAVFNAYTSLLIDKKLGLNLKSQAVLILPF  1702 
CANARY     1623  AVLRNWEKLDGWW-AKGSSAESKMALLTLLAKVLQIDSSVSFNTN-HEAFTAVFNTYTSLLTDQNLGLNLKGQAVIILPF  1700 
OSTRICH    1593  AVLRNWKRLDSWW-AKGSAPESKMAVLTLLAKVLQIDSAVSFNTN-HEAFTAVFSTYTSLLIDQNLDLNLKSQAMIILPF  1670 
TURTLE     1632  AVLRNWMRLDSWW-AKDSAPESKMAVLTLLAKVLQIDSSVSFNTN-HEAFSAVFNTYTSLLIDRNLGLNLKSQAVIILPF  1709 
ALLIGATOR  1590  AVLRNWMRLDTWW-AKDSAPESKMAVLTLLAKVLQVDSSVSFNTK-HEAFFAVFNTYTSLLVDQNLGLNLKSQAVVILPF  1667 
SOFTCORAL  1623  VLLESWERLSHWW-E-NGGEELKRSTAILIRNILIVDPKCLSEVK---SSRGMFKTYNGLLKDKTITLTVKIQCLELLPC  1697 
STONYCORAL 1642  VLLNNWTSFEIFW-RTHSAMDLRHSILMILKKMLILDPAKVTDCN-RLTFPSLFEMYLLYLKDKSTTLAFKGQVLELLPY  1719 
ACORN_WORM 1647  AILSNWSSLKSWW-SEGATHDQRSSTLILLKKLLQIDSKFASDPT-HAAFKPVFDMYLNMVTDSNTSLAFKSRVLEILYF  1724 
LANCELET   1647  SLLQSWPKLAPWW-EEGALQDSKSTALTLLRKILIIDSQVSRDPA-HPAFQPVFTMYLDMLTDSRSTLPFKSQVLDLLPF  1724 
SEA_URCHIN 1648  AVLTQWDTLSNLG-QE------DDFMLNLMKKVLQIDFKFATDPT-HPTFRPVFNQYLSMLRDSKKSLAWKTQVLDVLYF  1719 
STARFISH   1653  AILTQWDILMGGL-KKGCSTDLQSFALLMLRKLLQIDAKFVSDTT-HPVFSSVLEAYSFMLTDASTSLTFKAQVMDVLFF  1730 
 
 
TERMITE    1656  LAGPq--EDTNQELRSALQTLREQHFPQLSTELHSGSVGYSGFVNAFRKILRGLEESGSCVILLSVVAMAASES-QHVLE  1732 
SHRIMP     1674  FFTMg--EDIAKSVSEALEMLSLNHFPLHSTEFSEGGARDREYHQAICEILTALELSLSPILLQFVVNLFCRED-KHRYE  1750 
SCORPION   1684  FLCDa----FLCKVQAALNDLFTNHFPLYSSELKPGSSQYNDYHLAFTKLLIALELTGNEMLLKFVIQIMCRES-THLLE  1758 
ALVINELLA  1637  FCSL--PEDYIWQLKEKLERFVDNNFPQKSDQYRKGSPKYNEYIISFNKILSALELSGNLMLLELLISIICKEE-AHAEE  1713 
CAPITELLA  1695  FCNL--PAEENKQLESCLNQFVADCFPMSSLEFHAGSQQQKCYITALDRLLLAMELSGSLMLLNLIISVICKEV-KHTHE  1771 
SPONGE     1705  FLLLs-SPEHQSQLKGSLNRLVSLQFPLTSSELPAGGPLLNEYTNIIEKLCNSLVASGSLVLLELIINIMCREV-RHVCE  1782 
OYSTER     1686  FATL--PEPHLKKLKRSLDRLVADHFPIKSTDLPESSPHFKDYIAAIDRLLTSLELSGSEMLLELLISIFCREP-KHVYE  1762 
SNAIL      1694  FAAV--PDA---KLKDVLDGLVADNFPLRSSELTKGTPRFVDYISAIDKLLSALELSSSLVLLELLISIFCREEgRHVHE  1768 
TRICHOPLAX 1682  FLVSs--DKRIRELREHLDRMIVDKFPLKSAEFVVGSPDYNDYVACIDKLLANLIKSGNLMLLEVLISVMCREK-KHAYE  1758 
SEA_ANEMONE1692  FKNL--PDNYQSQLKSCIDTLVTDNFPLKSTEFIPGSPRYNDYIATLDKLLVTMVTSGSLVLLQVITAVLCREE-RHVHE  1768 
PRIAPULA   1705  YCEL--PEQETTKLRENLDRMVADFFPLRSSDFIVGSPKYHDYVAAMSQLLDVMEVSGSTMLLRLVISIVCRES-KHAMH  1781 
ESHARK     1706  FAHL--PEENLAVLRHALDQFVAAHFPMKSDEFPKGTLKYNNYVDAIKKLLDALELSQSPMLLKLMIAILCRDS-RHVME  1782 
STERLET    1722  FTNL--LGSTLADLHNALEVLVASHFPMQSDEFPKGTLRYNNYIDSIKKFLDALELSQSPMLLKLMTGILCRDN-KHVME  1798 
COELACANTH 1710  FTNL--PEDHLADLKNALDQLVAFNFPMKSDEFPKGTLKYNNYVDCIKKFLDALELSQSPMLLRLMTEILCRDS-KHCLE  1786 
HUMAN      1699  FTSL--TGGSLEELRRVLEQLIVAHFPMQSREFPPGTPRFNNYVDCMKKFLDALELSQSPMLLELMTEVLCREQ-QHVME  1775 
CAECILIAN  1712  FTNL--TGDSLNDLKNALDQLVAFNFPLKSDEFPKGTLKYNNYVDCVKKFLDALELSQSTMLLKLMTEILCRDT-KHFME  1788 
PLATYPUS   1703  FTNL--TGDRLNDLKNALEQFVAFNFPMNSDEFPKGTLRYNNYVDCTKKFLDALELSQSPMLLQLMTEILCRDQ-RHFME  1779 
CANARY     1701  FTNL--TGEKLNDLKNALDQLVAFNFPMRSDEFPKGTLKHNNYVDCTKKFLDALELSQSPMLLQLMTEILCRDN-RHFME  1777 
OSTRICH    1671  FTNL--TGEKLNDLKNALDQLIAFNFPMRSDEFPKGTLKHNNYVDCTKKFLDALELSQSPMLLQLMTEVLCRDH-RHFME  1747 
TURTLE     1710  FTNL--TGDRISELKNALDQLVAFNFPMKSDEFPKGTLRYNNYVDCTKKFLDALELSQSPMLLQLMTEILCRDH-RHFME  1786 
ALLIGATOR  1668  FTNL--TGERLKELKDALDQLVAFNFPMKSDEFPKGTLRYNNYVDCTKKFLDALELSQSPLLLQLMTEILCRDH-RHCME  1744 
SOFTCORAL  1698  FTSAtiPSEQTEALRSALKTLIADNFPLSSKEFNENNPKYSDYIAALDKILSALVISGSLMLFDLLISIVCREE-SHSHE  1776 
STONYCORAL 1720  FTKS--TEEYLRRLKEGLNAFVTNNIPLKSTEFVTGGPQYNDYVQTIDKLLAAFVNSRSLILLEVLIAIFCRER-QHVHE  1796 
ACORN_WORM 1725  FTRI--PEQELSLLQGRLNRLIADNFPLKSSEFVVGSPKYNDYVAAFGKILSALVISGSLMLLELLISIMCREP-KHVCE  1801 
LANCELET   1725  FTVL--PQTQLAELKARLDRMVADNFPLKSAEFPAGSSKYNDYVGAVTKLLSALELSSSLMLLELLISVMCREA-KHVME  1801 
SEA_URCHIN 1720  FANV--PEKEEKELKSALDLLVANHFPLKSTDLEAGSPRYNDYIMALNKILTSLVMSGSLMLLELIISILCRDD-KHSYE  1796 
STARFISH   1731  FTSL--PDGEQTKLRSALDRLVADNFPLNSSEFRVGSPKYIDYAGALNKILTAMVLSGNLMLLEIVISIMCRDE-KHAYE  1807 
 



Supplementary Figure 3: DNA-PKcs COBALT Metazoa Vertebrate Invertebrate 

 9 

TERMITE    1733  DQIQKSLQIFIKRL--EDKQQVKAIEAVFKV-FV-DDQ-YDPSVRLGCAQRFVRPLLQGCRRSAAREFYRHCIQDLQGML  1807 
SHRIMP     1751  EVMHESLEKFMKKL--PLLKQQETLKHIYDM-YN-DPTCIKQNLRYNIMDLVLTPLLQQAEAVPTQNFLLTVISAVMAGM  1826 
SCORPION   1759  ENIQKCLKKLCKRT--DSNKERLIAEVPLKM-FL-EDELYPSDMRIHIIEKVFRVILGMISKITLKYFFIDHIKEIMQIV  1834 
ALVINELLA  1714  EHIQKTLTKMAKRL--PVDKQKPAIEVPYRI-FC-NESTFKNAHRRAALERVCVTLLRAVSVPALKEFFYDHIKDIMFSI  1789 
CAPITELLA  1772  NAIQSAFQRFIKRL--PKDKHKLALDVPYKI-FS-QEGRFTNNQRRAACEKVSLSLMRLVHSSALTEFYCEHIKEIMKII  1847 
SPONGE     1783  EKIQTSLHQFISKL---SEDGVDALKFVYEM-FK-NDKDFPVAAVKGIGERLCVPLFTECSSAVLLEFFVLKISDVMCIM  1857 
OYSTER     1763  TKILESINRFTRRV--PAAKQKSMVDVAYNI-FC-QEKLYPGEVRRTTIEKVALPILRLVHKSALLEFFTDHMGDLRTTV  1838 
SNAIL      1769  DAIQQSLNTFTARL--PAEKQKDALDVPYKIvFC-ESG-FQDMIRRTTLERVCLPILRCVHKAALIEFFLDHILDLMRIV  1844 
TRICHOPLAX 1759  EQIQKSLLLFISSLipK--DALGALDVPFKM-FV-DDKSYRPDIRRAAIERVCLPMLQKASLKITKDFYVSHIKEIMDII  1834 
SEA_ANEMONE1769  EEIQKSLAAFIQRLapSSSLVKGAVDVTYRI-FT-NERDHTSNVRLAVLDRVSVTLLCNASKAGVSEFFSSHVKEIMEII  1846 
PRIAPULA   1782  DQLQTSLSRFIHRL--SADKQKLAADSGYSI-LA-EEGNFPGEIRRSCLDNVVLLLLRQCCHHAVVEFFRCHLVEIIGII  1857 
ESHARK     1783  EGFQVCFQRLAKTG--SCEKQVALLEAVYGM-FE-NEGGLSNIARQSVMDRSLLTLITHCSLDALKEFISKIIKDAMGIL  1858 
STERLET    1799  ELFQTCFKRIARRG--SCEKQVSLLDTVYQM-FQ-NDELHSNTARQAVLDRSLLTLTLHCSSDALKEFFCTTVGDIMGTL  1874 
COELACANTH 1787  ELFLRCFKKIVRRG--SCDRQVTLLDTVYKM-FQ-DEGLLSNTTRQAIMDRTFLTIMLNCSIDALKEFLCKNILDVMGTL  1862 
HUMAN      1776  ELFQSSFRRIARRG--SCVTQVGLLESVYEM-FR-KDDPRLSFTRQSFVDRSLLTLLWHCSLDALREFFSTIVVDAIDVL  1851 
CAECILIAN  1789  ELFLTSFKRIARRG--NCDKQVALLETVHDM-FK-TENLWSNTTRQTIVDKSLLILIWHCSLDALKEFFCKIIIHTMDTL  1864 
PLATYPUS   1780  ELFQMSFKRIARRS--GSAKQVALLEAVHGM-FL-RDDHLSSTTRQAFVDRSLLTLLLHCSLDALKEFFYRIIVGAMDML  1855 
CANARY     1778  DLFQASFKRISRRS--PTDKQVLLLDTVHKM-FQ-SEELLSNAARQAFVDRSLLTLLWHCSLDALRVFFGKIIVEAMDTL  1853 
OSTRICH    1748  GLFQASFKRISRRS--NSDRQVVLLDTVHKM-FQ-SEDLRSNVTRQAFVDRSLLTLLLHCSLDALREFFGTIIVQAMDTL  1823 
TURTLE     1787  DLFQTSFKRISRRS--SYEKQVVLLDTVHKM-FQ-SEALLSNATRQAFVDRSFLTLLLHCSLDALKDFFSKIVLEAMDTL  1862 
ALLIGATOR  1745  DLFQTSFKRVIKRS--DCNKQVVLLDTVYKM-FQ-SESLLSNVTRQAFLDRSLLTLLLYCSLDALKEFFSKIVVEAMDTL  1820 
SOFTCORAL  1777  EEIQIQFAKFIKRL--KLQQARKALDICFDV-FTkKDTEYRNLTRRAAIDKVCLVLLRASSTSVFREFYVDHIKNIMEII  1853 
STONYCORAL 1797  DQIQQSFIAFIQRLhpEPDQAKAAMDVCLSI-FF-NERDYQTHSRRAVIERICITFLLKTSTTARRAFYQDQIQKLMSVL  1874 
ACORN_WORM 1802  DQIQASLITFIKHL--PADKQKPAVDVAFDV-FH-KENVYPNDIRRAALERVGLPLLRLVDIPTLSTFFISHVNQIMNTI  1877 
LANCELET   1802  DDIQTSLSRFIKGM--GADRQKPALDIPYGI-FR-REGSFPNEIRRSALERVCLPMLRLVHPAALTEFFTDHIREIMDII  1877 
SEA_URCHIN 1797  DKIQGALSSFAKRL--PSEKQSAAANIPFEI-FK-QDKRYSKEIRKAAIQRVCIPLLRQASRDATVTFYKGHIHDIISVL  1872 
STARFISH   1808  DEIQESLAAFIKRL--PEEKQTAAFGVAYQI-FC-QENSFSKEIRRAAIERVCIPLMRLAGVKALSSFFKECIKNIGGII  1883 
 
 
TERMITE    1808  NVTLDCRGQLQTEHQLVGRIGAWNILEPLFVHLESSELESKECVITAAAFPGAV--KTGKE-LISDLTSRAYKYRSE[4]  1885 
SHRIMP     1827  SAPVHGRSDEQHKTLVT-KVGSFMILQIMYSKLPREKLFAPGSEINAAFRPGDQ----SGKeLTKEIFRYAAKISKG     1898 
SCORPION   1835  KSKRKSSNE----IQLVSKIGAFQLIEILYTYLSKEEV-SKESQINCSYGKELT----------REATGFAIAARKE     1896 
ALVINELLA  1790  ELQFSQL--SVSESQMVTKLCNFELLEVMYSRLTREEVRSKNSTINQKYCYPKT-dVEGKE-LTAAITKAAHHTKRE     1862 
CAPITELLA  1848  EAKPTKAPEHAFEAQLTSKIGCFELLEVMYSRLPNTDVNSKDSSINKSFCSPKI--PDTGKeMNLTITKVSNATKGE     1922 
SPONGE     1858  EAKLARVTDPKLECQLVHKSCCFQFIEILYTRLPSSLISSMESTVNTAYCNGSP--QTGKE-LTQAITKCCHGAKSE     1931 
OYSTER     1839  EAKLVKG--SGLENQLTSKLCCFQLLELMYGRLSKEEVFGKSSVINKKFCEVKSvnVDTGKeMTQVIMRTAHEAKGE     1913 
SNAIL      1845  EQNLAKGPESILKTQLTSKVCCFQLLEVMYSRLSREEVNSLSSEINKKVCFGKP---ETGKeMTQKIIKAANNAKSE     1918 
TRICHOPLAX 1835  ETKLVKT--ADLENQLISKLGSYKLMKLMYSKLSKQDVNTAESSIVKAYTGRPT--EDGKE-ITKSITKAAHACKSD     1906 
SEA_ANEMONE1847  EAKQLKTYDPGFESQLVSKMCAFRMIEVLYSRLGKAELNSPQSSINLAYCPNDN---TGKE-LTKAITKSAHAAKSE     1919 
PRIAPULA   1858  EAKVVKLPERQYESQLISKICSLKLLELMYACLPKEDVYGKDAALGQVFLASRP--AGSKE-LTPVITRLCYDACRE     1931 
ESHARK     1859  QSRFTKTSESSFDNQLTRKIGCYKLLEVTYIRLPKDDIYSEDSKINRAFHSSSN--MEGNKlLSKSLLKLCYDAFTE     1933 
STERLET    1875  QARFTKSSESTFETQLTKKNGCYKLLEVLYSRLPKEDVYSKESLINQAFCRPNK--AEGNE-LSKSLLKSCFDTFTE     1948 
COELACANTH 1863  QARFTKSNESAFDTQVTKKTGCYKLLEVMCSRLPKDDIYSEQSRINQAFHGSCS--AQRNG-LSKTLLKLCYDEFTE     1936 
HUMAN      1852  KSRFTKLNESTFDTQITKKMGYYKILDVMYSRLPKDDVHAKESKINQVFHGSCI--TEGNE-LTKTLIKLCYDAFTE     1925 
CAECILIAN  1865  KGRFTKSNELAFDAQIMMKMSYYKMLEVMYSRLTKEDIYSKGSRINQAFHGSSN--AEGNE-LTKILVKSCYDSFSE     1938 
PLATYPUS   1856  KSRFTKSNESTFDTQVTKKLGYYKMLEMMYSRLPKDDVHSKESRINRAFHGSSV--IEGNE-LTKTLIKSCYDAFTE     1929 
CANARY     1854  NSRFTKSHEHTFDTQVTKKMGYYKLLEVMYVRLSKEEVYSKDSKINQAYRGSMS--VEGNE-LTKTLIKSCYDAFTE     1927 
OSTRICH    1824  NSRFTKSNESTFDTQVTKKTGYYKVLEVMYVRLSKEDVYSKDSKINQAYCGSIS--VEGNE-LTKTLIKSCYDAFTE     1897 
TURTLE     1863  KTRFTKSNESAFDTQVTKKMGYYKILEVMYSRLSKEDIYSKDSRINQAYQGSTN--VEGNE-LTKTLIKSCYDAFTE     1936 
ALLIGATOR  1821  KSRFTKSNETVFNTQVIKKMGYYKILEVLYSRVSKEDVHSKDSQINQAYQGTTN--VEGNE-LTKMLIKSCYDAFTE     1894 
SOFTCORAL  1854  ETRFSKATDSVFESQLVSKLCCFKLLALLYARLEKTDVSSMESRINRAYNNDVK---TGKE-LTMAITKAAHAAKSE     1926 
STONYCORAL 1875  EAKELKPTDPNFESQVTSKLCCFKLVEILYSQFSKSELNTLESTINKAYVGGDV--KTGKE-LTLAITKAARAASIE     1948 
ACORN_WORM 1878  EAKQIKVPESSFETQLVSKIGCFELMEVLYSRMTKEELNTPQSKVNKIYCRDSV--KSGKE-MTMALTKIAHAAKGE     1951 
LANCELET   1878  GAPQTKAGEASLRTQLTNKLCCFQLLETMYSRLPKEEVNTPPSRIVRAYKGEEV--KAGNE-MTTAITKFGHAAKSE     1951 
SEA_URCHIN 1873  EARLTKNPVPAFENQLVSKICYFELIEVLYSRLSKDDLNSKDSALNREYRHGNV--EKGNE-MSTALTKAALGARNE     1946 
STARFISH   1884  DAKTIKAPETVFQNQLVSKTCCFQLVELMYSRLVKEDLFSMDSAINKAYTND-V--KTGKE-MTQALTKACHAAKSE     1956 
 
 
TERMITE    1886  NLTGNVQLVELFRQSQCAAFNTLVAIISNVKCELRFFTGLLFSENKAK-EVPWGKLVNCNKEYALALDWEEIPARRKQLV  1964 
SHRIMP     1899  ELRHDQTHAELRRLCACAAYNAIIAVLACVQNDLRFYTNFLFSANPTKGEVIWECLVDCSRNLEFDVEINFKPASKKRFV  1978 
SCORPION   1897  NLEGESISKEFCRKYCCAAYNAVIAIICCTQTDSKFYSTFLFQENFAKGEYIWENIIDLNKEYTFPIELDT-IERRRKFI  1975 
ALVINELLA  1863  NLQGEPVFLELQRQYRCAAYNTLIAVICCTQTEIKFYNGFLFSENINMGECLWDNLVDQQKEYEFPVELQNP--HHKKLV  1940 
CAPITELLA  1923  NMNGETLLIPLRRALHCAAYNTLIAALICTQKEKKFYTAFLFTENPAKNQLHWNNIVDQDVVYEFPLEMENPIERRKKFV  2002 
SPONGE     1932  DLHGDRTHYETRRQYHCHAYNTLMSVISCTQSKPQFFVGFLFKEDVVKGQLLWDNIIDCEKKYEFQVDFEAPLKRRKQIT  2011 
OYSTER     1914  DVRGETSCVELRRQYHCAAYNLLIAVLSSTQTDAKFYTAFLFKEDEAKGQFVFDNLLDKDKAYVFSSELKAPLSRKKQYV  1993 
SNAIL      1919  DTRGDFMVTELRRQYHCYSYNLLIAIICCVQNEHKFYKGFLFQDNTSKGQFLLENIVDRDQKYEFPLELESQFERKKKFV  1998 
TRICHOPLAX 1907  DLRGETRSVELHRQCCCAAYNALISVISSTQTEMKFYTVFLFTENVARKQFLWENLIDMEREYAFEIELSYQDKQKTTFR  1986 
SEA_ANEMONE1920  DMRGETVAFELRRQLHCAAYNALLALISCTQTELKFYTAFLFNENPVKGQFLLDNLIDTDRKYEFEVELSTPLERKKQMT  1999 
PRIAPULA   1932  DMRGERALLELRRQYHCTAYNVCVASVSRTKTEPVYYSSLLLQENPAKGQLLWDNIIDCHRRYGFDRELSAPLQRKRQFV  2011 
ESHARK     1934  NMTGEKQLLEKRRQYHCAAYNCIMAVVTCIFTEAKFYQGFLFSEKAEKNIFIFENLIEAHRTYNFPVEIEVPLEKKRRFI  2013 
STERLET    1949  NMAGETQLLEKRRKYHCAAYNCAITVISCSFNETKFYQGFLFSEKPEKNQFIFENLIDAKHTYSFPVEIEVPLERKKKYV  2028 
COELACANTH 1937  NMAGETQLLEKRRQYHCAAYNCAIAVISCIFTESKFYQGFLFSEKPEKSLYILENLIDMKCSYNFPIEIEVPIEKKRKYV  2016 
HUMAN      1926  NMAGENQLLERRRLYHCAAYNCAISVICCVFNELKFYQGFLFSEKPEKNLLIFENLIDLKRRYNFPVEVEVPMERKKKYI  2005 
CAECILIAN  1939  NMAGETQLFEKRRQYHCAAYNCAIAVISRAFTDAKFYQGFLFTEKTEKNLLIFENLIDLQRCYTFPVEVEVPLERKKKYV  2018 
PLATYPUS   1930  NMAGETQLLEKRRQYHCAAYNCAIAVISCVFNETKFYQGFLFTEKPEKNLFIFENLIDLKRCYTFPVEIEVPMERKKKYI  2009 
CANARY     1928  NMAGESQLLEKRRQYHCAAYNCAIAVISCVFTESKFYQGFLFSEKSEKNLLIFENLIDLKREYTFPVEIEVPLERKKRYI  2007 
OSTRICH    1898  NMAGESQLLEKRRQYHCAAYNCAIAVISCVFTESKFYQGFLFTEKTEKNLLIFENLIDLKRQYSFPVEVEVPLERKKRYI  1977 
TURTLE     1937  NMAGESQLLEKRRQYHCAAYNCAIAVISCVFTESKFYQGFLFTEKPEKNLFIFENLLDLKHRYSFPVEVEVPMERKKRYI  2016 
ALLIGATOR  1895  NMAGESHLLGKRREYHCAAYNCAIAVISCVFTESKFYQGFLFTEKPEKNLLIFENLIDLKHQYSFPVEIEVPMERKKRYI  1974 
SOFTCORAL  1927  NMQGETVLLPLRREYHCSAYNALISVISRTQTLLKFYNGFLFSEDLSKGQFLLDNLVDCTKKLHFEMELSAPLDKRTLLT  2006 
STONYCORAL 1949  DMRGETVALELRRQFHCAAYNALVALICCTQTDLKFYVAFLFSENPIKGQLLLDNLVDCNRTYTFEVELSAPLERRKQF-  2027 
ACORN_WORM 1952  DIRGESVLVELRRQYHCAAYNALVAIVSCTQNDIKFYNGFLFAENHAKGQFFLDNLVDADKVYHFEIEMESPMERKKKFV  2031 
LANCELET   1952  DLRGETGLLDLRREFHCAAYNALIAIISCTQTDMKFYTAFLFQENTAKGQFLLDNLVDTNKLYQFDAEFSAPVSRKKQFV  2031 
SEA_URCHIN 1947  DCRGETVAVELRRQFHCAAFNCSAAIISCVQDNIKFYNAFLFSENHAKGQFLLDNLVDPKKEYGFAIEMDAPVERKKRFV  2026 
STARFISH   1957  DIRGETNALELRRQFHCAAFNALIAIISCTQTDIKFYNAFLFSENTAKGQFLLDNIIDITKNYSFEIEMNAPMERKKRFV  2036 
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TERMITE    1965  SIRCQARAQRRETLGFASQS   VRYIPSA[1]QYLFDSTLNEDVTLFDF--STSVVSTEARPG----------HDEKTP  2027 
SHRIMP     1979  AVRQKLRETAREEGAVVAGT   VQYMASH   -YLSDSSLREDMSQFDFn-----NSVVLAMS---QTEKSSERVTGAN  2043 
SCORPION   1976  SVRHENRELNSNKTLNFASS   LKYAPSQ   -YLSDSSLSDDVSQFDF--SSSELAFSQDMKnknRKEEIDSNPSNEA  2046 
ALVINELLA  1941  AIRSEHRESENTDSSLPSVN   --YLASQ   -YLADSSLMDDVSQYDF--TVSVQTSSYTST---PSSKKHKHSRLTK  2006 
CAPITELLA  2003  SIRTSVRDVDPSDEPTGPAS[1]VHYLASQ   -YLAGSSLSTDVSQFDF--GSSMVSSADSSF-----DNQRSRESSIE  2069 
SPONGE     2012  SIRDDLKQSTAAGNSSGSPS[6]PRYISSQ   -YLSDSSLSTDVSQYDF---TLPHHHQYGSV----GGGASTESSSID  2083 
OYSTER     1994  SIRNEVKE-SNSQNGEADEG[3]SLHLAS-   QYLADSSLHEDLNQYDF--TATPQMSEGSPRekvLTVRKSSYT----  2062 
SNAIL      1999  AIRSEMQE-KQS----DKDG[3]SYHLAS-   QYLTESSLSEDLSKYEF--TVSGSAQNTSG---iPKTKASLRK----  2060 
TRICHOPLAX 1987  SLREQSRSSVSSESADEADS[5]PSYHLS-[1]QYLADSSLNEEISQFDFn-SSTVQGYSENNSikqIPTRETGDSEKAK  2064 
SEA_ANEMONE2000  SIRINARVQSDQVEEALSQG[2]VRYLSS-   QYLADSSLSEEVSQFDF--STPVQVNIINYL-krTGKPDQLGEDSYE  2071 
PRIAPULA   2012  AIRTAVRE---IDRDADGQG[5]VHYLAS-   QYLADSSLSEDLSRYDFnvSTQIRERGDPRAerkPEGEAEEQEEEAA  2086 
ESHARK     2014  SIRKEAREAGDGDSGE----   PQYLSSQ   SYMADSSLSEEMSQFDF--STGVQSFSYNSQ---DPRGHAVRSRRKE  2078 
STERLET    2029  AIRKEARQGGEGDSDE----   PHYLSSQ   SYMADSSLSEEMSQFDF--STGVQSFSYSSQ---DPSARAARGRRRE  2093 
COELACANTH 2017  AIRKEARGSTIGDLDE----   PQYMSSQ   SYMADSSLSEEMSQFDF--STGVQSFSYSSQ---NRAAAVVHSRRKE  2081 
HUMAN      2006  EIRKEAREAANGDSDG----   PSYMSSL   SYLADSTLSEEMSQFDF--STGVQSYSYSSQ---DPRPATGRFRRRE  2070 
CAECILIAN  2019  AIRQEARNTANGESDA----   PHYLSSQ   SYMADSSLREEMSQFDF--STGVQSFSYSSQ---DPTAAQFHSRKRE  2083 
PLATYPUS   2010  AIRKEARDSVNDNSDE----   PHYLSSL   SSMADSSLSEEISQFDF--STGVQSYSYSSQ---DVKSTGYHFKRRE  2074 
CANARY     2008  AIRKEARDAGNSSQDE----   PKYLASS   SYMMDSSLSEEMSQFDF--STGVQGFSYSSQ---DVTASSTRFRRKE  2072 
OSTRICH    1978  AIRKEARDSGNGNEDE----   PKYLPSA   SYMMDSSLSEEMSQFDF--STGVQGFSYSSQ---DVTASSPRFRRKE  2042 
TURTLE     2017  TIRKEARDAVNRDSDE----   PQYLPSA   SYMVDSSLSEEMSQFDF--STGVQSFSYNSQ---DPTASSIHFRRKE  2081 
ALLIGATOR  1975  AIRKEARDTVNGGPDE----   PQYLPSA   SYMVDSSLSEEMSQFDF--STGVQSFSYNTQ---DPTATSARFRRKE  2039 
SOFTCORAL  2007  SIRCEARATRMNSSENYEHG[2]LRYLSS-   QYLADSSLCEEVSQFDF--STPIQA--LSQS-esTEQDIAGGENSGT  2076 
STONYCORAL 2028  --RMQARIPSPKENSL----[2]SAGRTGL[7]QYLADSSLSEDISQCDF--SSPIQVHSGTEA-rqPLYKLNESSSTAE  2101 
ACORN_WORM 2032  AIRKEVRD--ASEEDDLQDS[9]VRYLSS-   QYLADSSLSEEISQFDM--NTGCLYWHTNLCmsi---FACCMLHVLP  2106 
LANCELET   2032  SIRQELRG--QDSPEA----[2]SRYMQS-   -YLAGSSLSEDISQFDF--TSGTQVKHSQTFsstQERYSQASQGSSR  2097 
SEA_URCHIN 2027  AIRTQARE--TNTPEESG--[4]PAHYLSS   QYLSDSSLSEDVNQFDF--SSSVRHFGSSMEsqr-DGGSQGSQGSQR  2097 
STARFISH   2037  SIRNQIQDTVAGSSSQQSDS[8]GRYLST-   QYLANSSLSEDIQQFDF--SGGVQQFNASIDkdq-SLSQRSSVPHIK  2114 
 
 
TERMITE    2028     -KE---SGAESTEVILESDDLNMHECMATLCGVIEHMVDQGISPTPDAETKDA--ALPPWMESMRKCLS--DYSQPR  2096 
SHRIMP     2044     EMGg-----VLMPVHMDQSDYNGHEVMANLTAVINHMVDAEIMVLHKGDTVPKatDVPQWMTLVQQKLD--SADTPR  2113 
SCORPION   2047     KDD---DLVSNITVELEIDDLNQHECMNSLTMLVQHMEKIQL-----LSSSPK--EIPKWLDNLCKKLE--DYSVHR  2111 
ALVINELLA  2007  [7]DVLdteVTVQGDYVEIEMDELNKHECMAPLIGLLKHMARNNITPSVTKGETPA--SLPTWMSNIKNKLQ--CPSTSR  2086 
CAPITELLA  2070     VPD---VVLKEHYIEMEMDALNQHPCMAALSALLQHMKLNQITPEVEKGSKPS--SMPDWMKNIHDKIK--NSDTQL  2139 
SPONGE     2084  [5]SQEassYVVSEE--QLEEDDLNIHECMTPLMKLLDHMIINKITPAPSGDSP----EMPPWMTPLHKRMT--DSRTGR  2157 
OYSTER     2063  [3]DDTdtkVMVEDDYVELEMDELNQHEGMANMIALLKHMQRAKIIPLVESGVVP---ELPAWMKNLNDKLR--SPRTHN  2137 
SNAIL      2061  [3]YGGdnkVRLDGDYVELEMDALNSHECMAPLVALLKHIHKNNIFPAAQSDASSQ--DMPQWMVFLHDKMTknTGSDTL  2138 
TRICHOPLAX 2065     TII-----NKFADEELELDDLNKHECMEALLTLLDHMAVNKINPAIEKDTTPS--EMPSWMVALRKKAS--DHTTNR  2132 
SEA_ANEMONE2072     IGE---D--------VEMDELNSHECLTKICSLLTHMKESNISPQPDKGALPK--DMPSWMSALHKKLT--NFETHL  2133 
PRIAPULA   2087  [4]EEEsgsATLAGDYVEMEMDELNQHECMASMVALINHLATTVCPIQA--ASSPA--HMPAWMELLHGKFS--HVETPL  2161 
ESHARK     2079     QAE--lSVVQSDIMELEMDELNQHECMPAMIALINHMQRNNITPQVEEGKTPQ--ELPPWMKFLHGKLG--NSSIPL  2149 
STERLET    2094     RVE---SLVQDDVVELEMDELNQHECMASMTALLNHMQRNNITPKVDEGTVPA--DLPPWMKFVHGKFG--NASTHL  2163 
COELACANTH 2082     RTE---SVVQDDVMEFEMDELNQHECMAAMTALINHMQRNKITPQVEEESGPV--ELPPWMKFLSHKLA--NPATPL  2151 
HUMAN      2071     QRD---PTVHDDVLELEMDELNRHECMAPLTALVKHMHRSLGPPQGEEDSVPR--DLPSWMKFLHGKLG--NPIVPL  2140 
CAECILIAN  2084     HPE---FTVQEDVMEFEMDELNQHECMAAMTGLIKYMQKTQITPKVEEGTVPQ--DLPPWMKFLHGKLG--NTSTPL  2153 
PLATYPUS   2075     YRD---PVTQSDVLELEMDELNQHECMATMTALIKHMQNNQITPKVEEGSGST--NLPPWMKFLHGKLA--NPLGAL  2144 
CANARY     2073     PTE---YKVLNDEMELEMDEFNQHECMASMTSLIKHMERNQITPKVEEGTVPA--DLPLWMKFLHGKLG--NPSVPL  2142 
OSTRICH    2043     PTE---YMALDDDTELEMDELNQHECMASMTTLIKHMQRNQITPKVEDGTVPV--DLPLWMKFLHGKLG--NPSVPL  2112 
TURTLE     2082     PTE---SMDPDDLMELEMDELNQHECMASMTTLIKHMQRNQITPKVDEGIVPR--DLPPWMKFIHGKLG--NPSMPL  2151 
ALLIGATOR  2040     STE---SMVLDDEMELEMDELNQHECMTAMTTLIKHMQRNQITPQVDEGAVSV--ALPPWMKFLHSKLG--NPSVPL  2109 
SOFTCORAL  2077     PASpkeSDSDISSEELEMDELNRHDCMTTLVGLINHLVKNKISPQPEQGKEAN--EMPPWMSYLHKKLS--HHSSEL  2149 
STONYCORAL 2102     QTD---DWYEVSEDTLEMDDLNRHESMAKMISLLKHLVDKKISPEQVKDVPPT--DMPAWMAPLHKKIA--SSSTHL  2171 
ACORN_WORM 2107  [4]SLLppsAFVKGDYLEMEMDELNLHECMSNMTALLKHMKRNKVTPEVAKGTVPH--ELPGYMSYLQKKLS--GPSTNP  2183 
LANCELET   2098  [4]QQQdssVNIHGDFLEIEMDELNQHECMSSMSAVLQHMARNNITPQVQKGAAPK--DMPPWMSCLNKKLG--GSSTHK  2174 
SEA_URCHIN 2098  [7]QDSkpvFSPGGEYLEMEEDALNQHECMAAMTGVLKHMTNNKINPDITKATKAE--EMPQWMSGLQKKLS--SQSTEH  2177 
STARFISH   2115  [4]NEEtptVVVQGEYIEMESDALNQHECMASLTAVLKHMQANKITPEIPEGSKAS--EMPGWMASLQKKLT--SQSTHV  2191 
 
 
TERMITE     2097  NIRLFLLKIILNVESKFHPYAHHWMNSILKAIT   DGVV   --GRAPNYLLSDTVAMLADWCRKTTSLPAKSDHHL-V  2167 
SHRIMP      2114  NVKLFLLRVMMNNARIFEPYAAHFVSTILTCLV   DGTI   --GDKINYFFCDVMVMVMGWGSKAVPQDTVMGRNI-V  2184 
SCORPION    2112  NIKLFLTKLFINNAEIFKPYAVFLLQPLINLIL   NATF   --GREINYFILDLMVVLLSWSSIAIPEDSSIGRHA-A  2182 
ALVINELLA   2087  NTRLFLVKLIINTEEVFKPYAKDWFGPLVQIIT   RGDL   G-TNGINYMISDLTITLLSWHTVAIPEDNSADKAM-A  2158 
CAPITELLA   2140  NIRLFLAKVILNGESVFRPYASFWFQPLVALAT   --NM   G---GLNYFSLDIIVTLLSWHEIAIPEETTVDIAM-T  2207 
SPONGE      2158  NIKLFIVRLITNRPKIFQPYAKHWLPVLTQFIL   SGDS[9]GgENGLDYFTVDAIATMLSWSSTAI----IEDRFL-G  2235 
OYSTER      2138  NIKYFITKLIINTAEIFRPYARDWIRPLTQLII   SG--   L-FTGLNYFVIDVIVTIMSWHQVAIPQDTVEDRAM-S  2207 
SNAIL       2139  NIRLFIAKLIINTSEIFQPFARLWLRPLCQLIL   STSL   C-DNGINYFIMDLLVTMLSWHSTAVPQNSSTERAM-A  2210 
TRICHOPLAX  2133  NIKLFIAKLIINRPKIFRPYAKFWLVPLIQLIV   -EGK   E-SDGIHYFIVDLMIILLSWADVAIPKDV--DEILqA  2202 
SEA_ANEMONE 2134  NIQLFIAKVIINQSQVFEPYARFWLSPLMELIL[4]EEGE   N-KRGLNYFVVDLLVTILSWATTAIPEDSYGDRHL-A  2209 
PRIAPULA    2162  NVRVFIARLVVLCAHAFRPCAASWLAPLMHLVV   NGNC   GvAAAIHSLTADVVVVMLSWTPVARPQDNMTERSL-A  2234 
ESHARK      2150  NIRLFIAKLIVNSEEVFRPYAKEWLGPLLQLVV   SGNN   G-GDGIHYMVVEIVVTVLSWTSVATPKGNMKDEIL-A  2221 
STERLET     2164  NIKLFIAKLIINTEEVFRPYARHWLGPLLQLVV   SGNN   G-GEGIHYMVVEIVVTVLSWTSLASPKGNTRDEIL-A  2235 
COELACANTH  2152  NIRLFIAKLVINTEEVFRPYAKHWLGPFLQLVV   SGNN   G-GEGIHYMVVDIVVTVLSWANIAAPKGNTRDEIL-A  2223 
HUMAN       2141  NIRLFLAKLVINTEEVFRPYAKHWLSPLLQLAA   SENN   G-GEGIHYMVVEIVATILSWTGLATPTGVPKDEVL-A  2212 
CAECILIAN   2154  NIRLFIAKLIANTEDVFRPYAKQWLGPLLQLVV   SGNN   G-GDGIHYMVVEIVVTVLSWANVATPAGLAKDEIL-A  2225 
PLATYPUS    2145  NIRLFLAKLIANTEEVFRPYARHWLGPLLQLVV   SGEN   G-GEGIHYMVVEIVATVLSWTSIATPTGVTKDELL-A  2216 
CANARY      2143  NIRLFIAKLIVNTEDVFRPYAKHWLGPLLQLVV   SGNN   G-GEGIHYMVVEIVVTILSWTSVATPKGNIKDEIL-A  2214 
OSTRICH     2113  NIRLFIAKLIANTEDVFRPYAKQWLGPLLQLVV   SGNN   G-GEGIHYMVVEIVVTLLSWTSVATPKGNIKDEIL-A  2184 
TURTLE      2152  NIRLFLAKLIVNTEEVFRPYARQWLGPLLQLVV   SRDN   G-GEGIHYMVVEIVVTLLSWTSVAAPKGNIKDEIL-A  2223 
ALLIGATOR   2110  NIRLFLAKLIVNTEEVFRPYARHWLGPLLQLVV   SRDN   G-GEGIHYMVVEIVVTLLSWTSVASPKGNVKDEIL-A  2181 
SOFTCORAL   2150  NVRLFIAKLITNLPEVFEPYAKFWLDSLMELIL   LPTF   K-NSELNYFVIDIVVTMLSWSSVTIPEDSYSSRRL-T  2221 
STONYCORAL  2172  NIRLFIAKLIINEAKIFEAHAKFWFNPLMELIL[4]TEPA   G-TEGINYFIVDLVVTLLSWSTTAIPEDSHNDRHL-A  2247 
ACORN_WORM  2184  NVKLFIIKLIINAEEVFRPYAKFWLAPLMEWIL   GGQT   G-GDGIHYMIGDIVVLMLTWSAIAKPE--AGDRIL-A  2253 
LANCELET    2175  NVKLFLAKLIVNNEEVFRPYARFWLSPLMEMIV   RGEA   S-GEGINYFIVDLLVTMLSWGPVAIPEDSAMGRAL-T  2246 
SEA_URCHIN  2178  NIKLFIVRLVINAQDVFQPYARFWLSPLMQFLA   GGQQ   G---GINYMVLDIMLVMLDWSTLAVPE----DNRL-A  2243 
STARFISH    2192  NIKLFIARLIINNNEVFTPYARFWLSGLLQLLI   SGNT   G-GEGIHYMVVDVVVVLLGWVTVAIPE----DKRL-A  2259 
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TERMITE     2168  SQLLYLLISKVHHDRRDVFKHNLELIRTVVELWKPNFDIPVQLLYDMIMKHD--RKDPTVsepGIQVAAIILANRLEPWS  2245 
SHRIMP      2185  GRVLRYLCMNTPQTRADIFKYNLDVVRSVVECWKSLLTVPYTVIYSLMEVKDGAEREVEA---GLQLLGIILANGLPPYT  2261 
SCORPION    2183  SGLLEFLMSKCFHIRKDVFRNNLEMIKTVVQCWKERLDIPTYIIFESMRNLDTKVKDNIV---GIQLFGIVVSNGLDPYQ  2259 
ALVINELLA   2159  CQLLKVLVASCHHDSQQILKNNLELLKVLVEVWKPRLEVPTNILYENFSHYDLKTKRNMT---GIQMTGVILANGLSPYR  2235 
CAPITELLA   2208  SHLVKYIVQNCYHQNRQIMRNNLEVLKTLVEAWKSTIRIPTQDIYENFIDREDKGKRNVV---GLQIVGVFLANGLSPWQ  2284 
SPONGE      2236  SQLLEYIMLRSNHKNRSILRNNLEIVRTMVELWKDKIDIPTRVLYDQFSNSDKSTVSNLS---GIQLVGIAVANELNPYD  2312 
OYSTER      2208  SRLVEFVMGYVYNDTRPVYRNNLELLKTLLQVWKDRVEIPYNIVYKHLKQPDETKKESCV---GIQLMGVVLSAKFPPYA  2284 
SNAIL       2211  SRLVEFLVRNVHHETRAIFRNNLEMLKTLLECWKDCIEIPYQEVYNQLKMPDPSSKSSLI---GIQVLGVIMTCNYAPYG  2287 
TRICHOPLAX  2203  NRLMEFLMRNAFYPNRSVLRNNIEIIKTAVELWKNHIEIPYRIIYKNFSNPDKDKKDNST---GIQCLGLVVANGLSPYR  2279 
SEA_ANEMONE 2210  SRLLQTVMRRTHHENRAVFKNNLEIVKTMVEVWRERVTVPTKVIYEALSNPHPDKKDNAT---GIQLLGVVLANKIHPFS  2286 
PRIAPULA    2235  SRLLEFLMRNARHATMSVFRNNLEIIKTLVECWRDRVDVPSQVIYENMCAGDITMRDNSV---GVQLLGVVVANNLPPYS  2311 
ESHARK      2222  NRLLEFLMKNSFHEKTAVFRHNLEIIKTVVECWKDCLSVPYSLIFSRFSSTDPNSKDNSV---GIQLLGIVLANNLSPYV  2298 
STERLET     2236  NRLLEFLMKNAFYDKRAVFRHNLEIIKTVIECWKDCLAVPYSLIFDRFSGKDPNSKNNSV---GIQLLGIVLANNLPPYD  2312 
COELACANTH  2224  NRLLEFLMKNTYHEKRAVFRHNLEIIKTVVECWKDCLAVPYSLLYQRFSGKDPNTKDNTV---GIQLLGIILANNLPPHD  2300 
HUMAN       2213  NRLLNFLMKHVFHPKRAVFRHNLEIIKTLVECWKDCLSIPYRLIFEKFSGKDPNSKDNSV---GIQLLGIVMANDLPPYD  2289 
CAECILIAN   2226  NRLLEFLVTHSFHEKRAVFRHNLEIIKTVVECWKDCLSIPYRLIFERFSNGNTNSKDNSV---GIQLLGLILANNLPPYD  2302 
PLATYPUS    2217  NRLLEFLMKHVFHQKRAVFRHNLEIIKTVVECWKDCLSIPYRLIFEKFATGDPNTKDNSV---GIQLLGIVLANNLPPYD  2293 
CANARY      2215  NRLLEFLMKNAFHPKRAVFRHNLEIIKTVIECWKDCLSIPYSLIFQRFSSGDPDTKDNSV---GIQLLGIVLANNLPPFD  2291 
OSTRICH     2185  NRLLEFLMKNAFHPKRAVFRHNLEIIKTVIECWKNCLSIPYSLIFEKFSGGDPNTKDNSV---GIQLLGIVLANDLPPFD  2261 
TURTLE      2224  NRLLEFLMKNVFHQKRAVFRHNLEIIKTVVECWKDCLSIPYRLIFEQFSGGDPNTKDNSV---GIQLLGIVLANNLSPYD  2300 
ALLIGATOR   2182  NRLLEFLMKNTFHQKRAVFRHNLEIIKTVVECWKDCLTVPYRLIFEQFSGGDPDTKDNSV---GIQLLGIVLANNLPPYD  2258 
SOFTCORAL   2222  SRLLEYLMETCNHPTRSIFKNNLEVIKTFVEVWKERIDVPYKLIYERFSNASVNTKENSV---GIQLMGVIVANKITPFK  2298 
STONYCORAL  2248  SRLLGFLMSRTRHRHRSLFRNNLEIVKSVVEIWKSILHVPAEVIFNSFSDPDPVKKDNAV---GIQLLGVVVANGLFPVT  2324 
ACORN_WORM  2254  SRLVEYLMHHTHHSNRQVLRNNLEMVKTVVELWRDCIEVPSRVIFEAFSGKDPKGKENAT---GIQLLGVILSNQLPPYR  2330 
LANCELET    2247  SRLLHFLMANAFHKTRAVMRNNLELIKTAVECWKTRVEVPTKVIHDQLCGSDASSKANSV---GIQLLGVVLANQLPPFN  2323 
SEA_URCHIN  2244  SGVLRFLMKNSYHERKSVMKNNLEVIKTLVECWKDVIDVPTRVIYESLQDRSPDKKDSAV---GIHLLGVILANNLHPLS  2320 
STARFISH    2260  NRLLEFLMHFCHHSNRQVLRNNLEMIKTLVECWKEIISVPTSVIYRILATPDPDVKDSST---GLQLLGIVLANGLHPID  2336 
 
 
TERMITE     2246  STGKl-----QFLRALLRNIDT-EKRSIFQSSAEVAGMALELLAAnGSGMLEGD[2]EFLSGIVDKLNLTKDQs---KDK  2315 
SHRIMP      2262  VDSEt---EKKRCESLVIRLLGaHYASVYGAAAEVMGLILKYTSQ-KDGSVEAL[1]---DAVVKRVTELTVKm---QGQ  2329 
SCORPION    2260  NTSR--IDKISYLKTLTVNLKN-KYKEIYESASEVCGMSMKYYFD-KDDDVYSE   -FCKIVKTEISSLNAK-----DQ  2326 
ALVINELLA   2236  PNSG--VDKDRFYKNLAKNMQH-TSKAVYMSSAEVVGMALKHMTE-TEKEEDDK[4]EFIDHISSLLIGFQSN---KPDR  2309 
CAPITELLA   2285  PDAE--VSKDRFYQYLAMNMNQ-PDKQVYSASAEIVGMALSSLQN-TESDKEWC[1]AYGDNIQKMLLGIHGN---KPDQ  2355 
SPONGE      2313  TNTAgsLDQGLYYKIFVNNLTF-KYKLIYAAAAEVLGMIMKRMAEsYDPFLDRL[1]---EMVGEQLFKLSQPlekSEDK  2386 
OYSTER      2285  PTAP--VDQEKFFTTVAQYMRN-RYKAVYAATAEVVGMIFKHLAE-KDRQTEGT   -FHDYVVNLMNSLQ--q-sNPGN  2353 
SNAIL       2288  PSAS--VDRNRYFTTLASSMTN-SSKMIFAAAAEVVGMVFAYLAD-KENETDGQ   -FHSHVESVLGKVA------PHN  2353 
TRICHOPLAX  2280  YDVE--VDE---MLALAENLQF-KYKEVYEAVAEVLGMIMKHLAS-VKKETEG-   PIFDYVTQHLSSMVSAgrmDVAR  2348 
SEA_ANEMONE 2287  SDSS--VDENTFYTALSDNLTF-KYKDVHAPAAEVSGMLMKYLIE-ERKVTEC-   SLIALVEAKLSPMATKggkDIGK  2358 
PRIAPULA    2312  HTTA--VDSEKFFQAIVRCLAN-KYKEVYAAAAEVLGMILHRMVErEDEEAEGA   -LRDAVVTAMSTLH--a-dAKQN  2381 
ESHARK      2299  PKCE--IGYERYFQRLVYNISLtRYKEVYAAAAEVLGLVLHYFAE-NEKQVDG-   LVHDLIAKELKQLQQS---KEDK  2368 
STERLET     2313  PKCG--IDSESYFQALATNISFgRFKDIYAAAAEVIGLIMQYLAK-NEKQLEG-   PIFDFTVKELKHLQNT---KEDK  2382 
COELACANTH  2301  PTCS--IDMESYVKALANNLSFtRYKEVYAAAAEVLGLVLQYRAE-KEKELGG-   PIIDSVVRELKQLQSI---KEDK  2370 
HUMAN       2290  PQCG--IQSSEYFQALVNNMSFvRYKEVYAAAAEVLGLILRYVME-RKNILEE-   SLCELVAKQLKQHQNT---MEDK  2359 
CAECILIAN   2303  PKCG--IDVERYFQALANNIALtKYKDIYLAAAEVLGLALHYVAE-KEKTLEG-   PLFDCVIKELKQHQNA---KEDK  2372 
PLATYPUS    2294  PKCG--IDSARYFQALANNLSLvKYKEVYAAAAEVLGLTLQYVSE-KETMLED-   SICELIVKQLKQHQNS---REDK  2363 
CANARY      2292  PKCE--IDRVRYFQALTSNMGLlKYREVYAAAAEVLGLALQYIAE-RENILED-   PVYDCVIKQLKHHQNT---QHDK  2361 
OSTRICH     2262  PKCE--IDRVRYFQALISNMGLlKYKEVYAAAAEVLGLALRYVAE-RENILED-   PAYDCVIKQLKHHQNT---QQDK  2331 
TURTLE      2301  PKCE--IDSVRYFQDLANNMSLiRYKEVYAAAAEVLGLILQYMAE-KENIFEG-   PVYDCVIKRIEQHQST---KEDK  2370 
ALLIGATOR   2259  PKCE--IDSTRYFQALVNNMALlKYKEVYAAAAEVLGLTLRYIAE-KENITEG-   PIYDCVVKQLKQHQNT---KEDK  2328 
SOFTCORAL   2299  PGCG--VDEKRFYQDLVKNLSF-KYKDVHGAAAEVIGMILKYLSE-END-KESC[1]GLSGLLNEKLSSMT----kDLDK  2367 
STONYCORAL  2325  SDST--IDEDRFYGTLVNNLTF-KYKDVHAAAAEVIGLLMMQLAK-VKKIFDG-   PLHDMVGQKLLSLVNRakpELDK  2396 
ACORN_WORM  2331  DTCG--IDKDRFYTTLSANLSF-KYKDVYAASAEVVG-VMKYMAE-KEKVTDGT   -FHDNVFREISSSQ--s-sRPEV  2398 
LANCELET    2324  PSTSgnIDREQFFSAVAKNLQLtRYKDVYAAAAEVIGMIMKYMAD-VEKVTEGS   -FHTQVERYLLPLQ--v-nQQDV  2395 
SEA_URCHIN  2321  PTCD--VDADRFYSALASNIDN-RYKAVHGAAAEVIGMAMKQMAE-NDKITDGR   -LHEVTYKELSQLHLGs-gKEVI  2391 
STARFISH    2337  KASD--IDEERFYAALSYNLKN-RYKMVHAAAAEVIGMAMKQKAD-VDKVTDGF   -LHSIVTSELTKI--Se-iKPDV  2405 
 
 
TERMITE    2316  FLTCLFAVQEYYPRIVDA    -FMNHVLFHLPKTYGIFRTMCLKIVYSRLEILgDDTYAEMKSKNLFKTLSDRDPDQQN  2390 
SHRIMP     2330  GLTCIYNIHKHYPSFVKR    -LINKLLNLLPKLYGIHRKNVLECLIAHSATM-EDIYLHLKEQNLLDILAKKEASTQL  2403 
SCORPION   2327  YLTCLYKINTHFPIFIDS[ 1]-FLNKILYMLPNVHGIFRKQILEIINSHVENI-ENAFAELKNQGLLNMLEHRDESIQF  2401 
ALVINELLA  2310  FISCVYGMQLHFPTIADG    -FLAKVLFILPKVHGEFKTHSLEILQNRISQI-DNAFLEMKSKGISDILSQRNEANQH  2383 
CAPITELLA  2356  FLTCVHCIQKHFSAFVER    -FIHKVLFMLPGLYGVFRTYALEIIAAGIENI-EGAFVEIKNKNIIGILRERDELSQL  2429 
SPONGE     2387  FITCLHKITLCYNKIVPR    -FVEKLLFLLPSLQGVFRSSCLEILDTQADVQ-PQFYLKLKDKGFHTMISHRDEATQT  2460 
OYSTER     2354  FLLCIHRMHLHYPPIADR    -FMNRLLFVLPNLHAEFRNRCLEIVLTRIDTL-ENVYVELKSKGLLAFLTHRDDETQV  2427 
SNAIL      2354  FLVCVHCIHRHYPPMADR    -FLNKLLFMLPGLHGEFRVQCLEVIMGCIEQL-DDAFRELQSKGLLNFLTQRDEDTQI  2427 
TRICHOPLAX 2349  FILCLYRVQLHYPIIAD-    RFVNKVLFLMPSLYGEFKTKCLEIILARADHI-KELYTELRNKGLKDMLLHRDESKQQ  2422 
SEA_ANEMONE2359  FITCVHRLQLNYPRIVD-    RFMKHIMFHLPTIHGVFKAQCLEIVLSRVSDI-PDLFTELRSKGLNVMFEHRDEGVQV  2432 
PRIAPULA   2382  FIVCLQKMTLHYPAIADR[17]RLMSKLLFMLPSLQGSFRSQCLEVILTRVAHT-QNLFLELKSKGFLGMITHRDEATQL  2473 
ESHARK     2369  FIVCLSKIVKNYPPFADR    RFLNQVFYLLPKLHGVLKTHCLEVVMHRAETI-IDIFQELKNKNFVQIMSYSDEERQR  2443 
STERLET    2383  FVECLSKVVKNFPPLVD-    RFLNAVLFLLPKLHGVLKTHCMEILMSRAEEV-TDIYLQLKSKDFAQIMSHRDEMRQR  2456 
COELACANTH 2371  FIVCLSKIVKNFALLAD-    RFMSVVFFLLPKLHGVLKTHCLEVVMSRAEEI-PDIFLQLKSKDFIQLMNHRDDARQR  2444 
HUMAN      2360  FIVCLNKVTKSFPPLAD-    RFMNAVFFLLPKFHGVLKTLCLEVVLCRVEGM-TELYFQLKSKDFVQVMRHRDDERQK  2433 
CAECILIAN  2373  FIMCLNKVVKNFSPLAD-    RFMTVVLFLLPKLHGVLKTYCLEVVMCRAEEI-PDLYIQLKSKDFNQIMSHRDDDRQK  2446 
PLATYPUS   2364  FIVCLNKAVKNFPPLAD-    RFLNAVFFLLPKLHGVMKTFCLEVVLCRAEEI-TDLYLQLKSKDFAQVMRHRDDERQR  2437 
CANARY     2362  FIQCLNKVVKNFPPLAD-    RFMNAVFFLIPKLHGVMKTYCLEVIMCRAEEV-PDLHLQLKSKDFIQIMNHRDDERQR  2435 
OSTRICH    2332  FIQCLSKVVKSFPPLAD-    RFMSAVFFLIPKLHGVMKTHCLEVIMCRAEEI-TDLHLQLKSKDFLQIMNHRDDERQR  2405 
TURTLE     2371  FIVCLNKVAKNFPPLAD-    RFMNAVFFLIPKLHGVLKTYCLEVVMYRAEEI-TDLYLQLKSKDFIQVMSHRDDERQR  2444 
ALLIGATOR  2329  FILCLNKVVKTFPPVAD-    RFINAVFFLLPKLHGVLKTSCLEVVMCRAEEI-TDLYLQLKSKDFMQVMNRRDDERQR  2402 
SOFTCORAL  2368  FILCVHQLQIHFPPIVD-    GFINQILFVFQHVHAQFKTLCLEIILSRVGVI-PNLFLELKTKGFLNTLTHRDEATQV  2441 
STONYCORAL 2397  FITCVHKLKLNYPPIVD-    RFVNQILFTLPSVHGDFKSYCLEILCSRVEHI-PNLFTELKGRGLKEMLSQRDDGIQI  2470 
ACORN_WORM 2399  FITCIYKVQLYYKPFTDR    -FINKLLFMLPQIHGQPKTYALEVVLGRVDSI-DKIFLEMKNKRILEMLRHRDETIQL  2472 
LANCELET   2396  FLTCVHKIHLHFPPFADR    -FVSKLLFMLPKLHGIFRTHCLEVIRGRVNVI-DNLFLELKTRNFLGMLTHRDDGLQA  2469 
SEA_URCHIN 2392  FITCLHKIHLHYPVFTDR    -FMNKLLFMLPSIHGQPKTECLQIITARIEHI-DNAFIEMKNKNILALLTHKDEADQL  2465 
STARFISH   2406  FVTCIHKLHFHYPEFADH    -FTNKLLFMLPSLHGQPKTLCLEVVASRVSHI-PNIFLEMKSKGIVELLTHRDEGTQL  2479 
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TERMITE    2391  LALSIVHKMVPHLKPEQLEELVHE-ICKFETQRSVKCRSVMYEILKWIYDHC---------QDi--GGVLIEEAKGILLK  2458 
SHRIMP     2404  VALQLVNAVMPRLTPSQLLYFMPG-VVAFASHPAPSCRETMYDVLFWVYDNF-----SNNDTE--dGHQLESQARGVLLR  2475 
SCORPION   2402  SSLNIIQKLLKELDIDKMLNVFPI-ISKVHKSAETICRKVMYEIMMHAYEKF------NTKNGik-EKEISRYAKEMLLH  2473 
ALVINELLA  2384  AALRLVKGLCNQLKPAEILYLLPV-LTEFASHPSASCRAQMYNILMWIYDNY-RDDDGTDTEQ------IIQSVKETLLR  2455 
CAPITELLA  2430  MSLKIIRRLLEKLEASQLLYLLPA-ICEISDLSSVLCRREMYQILMWCYDNY--KDEAQSESR----DEIITLTKDVLLR  2502 
SPONGE     2461  ASLSIVQKLLVQLTNDQLSEIVPIlIASFSKHGSIQCRIVLYNILMRVYNKLcTDDQSESDDSv---KMIRSISRDQLLL  2537 
OYSTER     2428  IALKIVKSIQSKLQPSEVSELLPL-ICGFCVSPSIPCRNVMYDILMWVYDNY-REDESET--A----DTIMQQTKESLLK  2499 
SNAIL      2428  VALGIVNAMVPKLSATELQTFLPA-ITGFSNHPSVTCRQIMMKILMWTYDNY-RDNESKE--G----QEIMKVTQESLLQ  2499 
TRICHOPLAX 2423  VSLDLVRAMLKNLDISQILYLAEL-VATFKTNPSAACRQKMYGIFMWIYDTF-RQEIDKNDE----TKQLINFCKDQLLQ  2496 
SEA_ANEMONE2433  ALLKIIQGLLEKLKMSEIEYVVPS-IATMATSSSTACRELIYDIFMWVYDTY-RSDETFRNE--egSEEILATAKDYLLR  2508 
PRIAPULA   2474  ASLHITNALLSSLSPGELLFLLPA-VTSIGTHPRAPCRQLMYDILMWVYDSY-RDSEGEEE------DKLASLARDSLLQ  2545 
ESHARK     2444  ICLDIVYKIIAKLKAEEVKVFLVP-VIAFISHPSPVCRERMYDILMWIYDNY-RDAESQSDPD---SKAVFVTTKDTLLQ  2518 
STERLET    2457  VCLDIVHKILAKLKPVELKELLIS-VTAFTTHPSPVCRERMYDILMWIHDNY-RDPESQSDSV---STEVFNLAKETLLQ  2531 
COELACANTH 2445  VCLDIVYKIMFKLKPVEMKEFLVA-VTGFISHPSTVCRERMYEILMWIHDNY-RDQESQANNE---SREVLKLASEVLLQ  2519 
HUMAN      2434  VCLDIIYKMMPKLKPVELRELLNP-VVEFVSHPSTTCREQMYNILMWIHDNY-RDPESETDND---SQEIFKLAKDVLIQ  2508 
CAECILIAN  2447  VCLDIIYKMLPKLKPMELGELLNT-VVTFSSHPSPMCRERMYDILMWIYDNY-RDPESQANDD---SQEVFSRANDVLLQ  2521 
PLATYPUS   2438  VCLDIIYKMLAKLKPGELRELLNV-VVEFISHPSPVCREQMYNILMWIHDNY-RDPESQADEE---SREVFKLAKEILLQ  2512 
CANARY     2436  VCLDIVHKMLSKLKPLELKELLPG-VTGFISHPSVMCRQRMYDILMWIYDNY-SDPESQADDD---SREILKVAKEVLLQ  2510 
OSTRICH    2406  VCLDIVYKMLPKLKPLELKELLPG-VTGFISHPTVICRQRMYDILMWIYDNY-SDPESQADGD---SQEVLKLAKEILLQ  2480 
TURTLE     2445  VCLDIVYKMLPKLKPLELRELLPG-VTGFISHPSPVCRERMYDILMWIYDNY-RDPESQAEEE---SQEVFKLAKEMLLQ  2519 
ALLIGATOR  2403  VCLDIIYKMLSKLKPLELRELLPG-VTGFISHPSPVCRERMYDIMMWIYDNY-RNSESQADED---SQEVFKVAKEMLIQ  2477 
SOFTCORAL  2442  ACLRIILGRLSQMSVGDIQTLLPS-VTDFLSSKSVACRGLMFDILIWIYDTY-RFDETFKNEDsegSEDVLCRTKNVLLQ  2519 
STONYCORAL 2471  GVLRIIKHLMKKLTIPELKFIFPL-LTSFVSHPNLLCRDLMYDIFIWIYDSY-RADEAFQAE--egSADILADAKDHLLQ  2546 
ACORN_WORM 2473  VSLKIVNSMLKRLNEEELLYLMPT-VVSFSKNLSPACRETMYDILTWIYDNY-KDEESS--TA---A-EVLSMTKEILLQ  2544 
LANCELET   2470  IVLQIVYALLQKLKVEELLYLLPS-VAAFASHPAPECRRTMYDIMMWIYDNY-REEASQQESA---G-RVLGTAKDCLLQ  2543 
SEA_URCHIN 2466  TSLKLVDGMLPKLKPSELRYLLPA-VKDFVSHPSPSCRDTMYSILMWIYDNY-RDEDKREGQD---GDEALSIAKDTLLQ  2540 
STARFISH   2480  VSLKLVNAMLPNLKPDEILYLLPP-VRTVFNLPSPACREVMYDILMWIYDNF-RDEESRTEDG---ADDILCMAKDTLLQ  2554 
 
 
TERMITE    2459  GLRDDDPHLQDSIFEYWnSDAQQRDASTSDRLLFILTDLYCPATEHIF    LGYSTQYLLEATAGTPDYNQKIFKEPLQ  2534 
SHRIMP     2476  AVKEEDAALRQIVLNFW--LQGARSMTLTQCLLHILRKMYSPESEDSF    LQMAIYVLLEATRHSADYQRNIFDQPLT  2549 
SCORPION   2474  GLADSDLTLRLTVHNFW-SQNNHLPAETFSRIKAVLQKMYSPEIEHMF[39]LQYSTFLLMEMTSKSPDYNLKIFQNPLS  2587 
ALVINELLA  2456  GLSDKDIKNRVTLQNFW-SHSTRLPDSTVDRLVALLETMYSPASEHQY    LTYATNLLLEMTSRSPDYKRPIFEHPLS  2530 
CAPITELLA  2503  GLSDDDLTNRLTVQNFW-SHETRLPGETVERLVAMLEAMYTPSTELHY    LSYATNLLLEMTTKSSDFNRVLFDTPLS  2577 
SPONGE     2538  GLGDESNEVKLKMYEYW-NQESNLSSNTLDRLTQLLVTLYSKKTETQF    LYHATNLLLELTSRSPDYNRVLFDTPLS  2612 
OYSTER     2500  GLGDEDMQCRLLVQNFW-SSETRVPGNTLDRLVAMLEAMYSPVTEKQF    LSYATNLVLEMTSKSPDYQREMFESPLE  2574 
SNAIL      2500  GLCDDNLHCRLTMQNFW-SSESRLPDGTVDRMISILEAMYTPGSECNY    LSYATNLLLEMTSKSPDYDRQIFEHPLS  2574 
TRICHOPLAX 2497  GLNDSSEENRLQLINFW-SNNNRLPSGTLERLSSVLYALYSPNAESEF    LSYSTNLILELTSRSPDYKLSIFDHPLS  2571 
SEA_ANEMONE2509  GLADDNKILKLKLQNFW-SDETRLPNTTLERLVDVLRAMYSTNTEQQY    LSYTTNLVLHLTSFSPDFERLMFEQPLS  2583 
PRIAPULA   2546  GLNDSDDSLRMIVTNFW-SHATRLPTQTLPRLLAIAQTLYSPATEPHF    LSYATYLLLQLTSLSPDYKELVFTQPLS  2620 
ESHARK     2519  GLTDDNPALQLYVRNFW-GHENRLPTGTHDRLMAILRSMYSNKIETQY    LSIATNLLLEMTSRSPDYTREMFEYPLS  2593 
STERLET    2532  GLTDENQGLQLYVRNFW-SHESRLPTSTLERMLVVLRSLYSSKIEAHY    LSLATNLLLEMTSRSPDYTRDMFEYPLS  2606 
COELACANTH 2520  GLTDENPGLQLYVRNFW-SDENRLPVGTLDRMLVILKAFYCNKIETQY    LSLATNLMLEMTSRSPDYTREIFEHPLS  2594 
HUMAN      2509  GLIDENPGLQLIIRNFW-SHETRLPSNTLDRLLAL-NSLYSPKIEVHF    LSLATNFLLEMTSMSPDYPNPMFEHPLS  2582 
CAECILIAN  2522  GLIDENAGLQLTVRNFW-SDETRLPVVTTDRMLALLNSFYSPKIESHY    LSLATNFLLEMTSKSPDYTREMFEHALS  2596 
PLATYPUS   2513  GLVDENHGLQLIVRNFW-SNETRLPSNILDRMLAL-NSFYSTKIEMHY    LSLVTNFLLEMTSKSPDYSRHIFEHPLS  2586 
CANARY     2511  GLIDENAELQLIVRNFW-SHETRLPTNTLDRMLSLLSSFYSTKIETHY    LSLITNFLLEMTSKSPDYSRKIFEHPLS  2585 
OSTRICH    2481  GLTDENAELQLIVRNFW-SDETRLPANILDRMLALLNSFYSTKIETQY    LSLITNFLLEMTSKSPDYSRKMFEHPLS  2555 
TURTLE     2520  GLMDENSGLQLIVRNFW-SDETRLPTNTLDRMLALLNSLYSTKIETQY    LSLATNFLLEMTSKSPDYSRKMFEHPLS  2594 
ALLIGATOR  2478  GLTDEISELQLVVRNFW-SDETRLPTNTLDRMLALLNSFYSTKTETQY    LSLATNFLLEMTSKSPDYSRKIFEHPLS  2552 
SOFTCORAL  2520  GLADENKEMRLKLRNFW-SDETRLPNSTLERLVQVLRAMYSPITESEY    LSYTTNLLLHLTSQSPDFGRLIFEQPLS  2594 
STONYCORAL 2547  GLADDHRDLQLKLRNFW-SDEARLPGTTLERLVEVLRALYSTTTEIQY    LSYTTNLILHLTSLSPDYERLMFEQPLS  2621 
ACORN_WORM 2545  GLSDEESYLRLRVSNFW-SHETRLPVGTLDRMVSMLECMYSPDAENQF    LSYATSLLLEMTSKSPDYKREIFEHALS  2619 
LANCELET   2544  GLSDEESYLRLLVQNFW-SHETRLPTGTLERLVAMLECMHSPRTEPQY    LSYCTNLLLEMTSRSPDFSREIFQHPLS  2618 
SEA_URCHIN 2541  GLSDQDNYLRLRVSNFW-SHETRLPKETLERLISMLGCMYSPGTENRY    LGYATNLLLEMTSKSPDFKREIFEHPLS  2615 
STARFISH   2555  GLSDEEASHRLRVSNFW-SHETRLPTGTLERLVAMLECMYSPGTEHQY    LSYASSLLLEMTSKSPDYKREIFEHPLS  2629 
 
 
TERMITE    2535  KCQFEDF-RMLLSWRAQNATV-APMFADTLASQ----LIQTQ--SLSGTGEHT[5]--LRATQ-ASLAFQPTIE------  2599 
SHRIMP     2550  ECKFREM-KVSTAWRARHASM-IPMFAETQASN-DTSLNSLLSYTQGSDTNME[4]AGVQATQ--ANVFSATQA---PGA  2622 
SCORPION   2588  TCAFQNY-AISSSWKKRHATL-TPWFVDSLSSA----------ASFSDTSVKN[3]-QIRSTV-DVREFDPTQD----QA  2649 
ALVINELLA  2531  DCKFKDF-HVRQSWRQRHSTM-TPMFVDTQSTQ------TSSDGSSDGGSTSP[1]-QLRATQ-DVQQFTATQG---VGT  2595 
CAPITELLA  2578  ECKFQDF-AVSSTWYQRHAAM-TPMFLDTQSSQ----------SNDSPDAGLS[1]GQLRATQ-DAAQFTQTQA----DG  2638 
SPONGE     2613  ECRFEDYkEIDLSWQQRHLQM-TPLFAATQLSQ-----------TQSDTGSIG[1]GMLRATVqQSLAFTPTQG------  2672 
OYSTER     2575  DCKFQDY-NVKSSWKQRHAAM-TPLFANTMATQ-----SMMD-DDESYSGE--   --IRATQ-DAQQFTATLD---A--  2633 
SNAIL      2575  ECTFRDY-SVQSSWRQRHAVM-TPLFAVTQGSE-----TMED-VEDSLRGG--   --VRATV-DVEQFTATME---TG-  2634 
TRICHOPLAX 2572  ECKFHDY-NVNYSWQYRHAMM-TPLFAATQLGS-QGSMA--SFSLSGSSSTDE   HLLRATQsTNLQFTPTQD---TDA  2640 
SEA_ANEMONE2584  ECKFEEY-PIDYSWQQRHVVM-TPLFAATQGS---------TQSHSQGGSLEP   GALRATQ-LRVEFSPTMD---QSL  2645 
PRIAPULA   2621  DCKFQDY-NIATSWQSRHAAL-TPLFTETQASQ-----------ASSTQQTVA[5]GEIRATQ-VVPEFTATQD---VAG  2685 
ESHARK     2594  ECKFQDY-NIDSSWQQRSTIL-TPMFVETQATQ-NSSRSQSQEGSLTAQGTIG   GLVRGTQ-THYEFTPTQN---PDA  2663 
STERLET    2607  DCKFQDY-IIDSNWRHRSTVL-TPMFVETQVTQ-GGTQYHTQDSP---QGTIG   GQVRATQ-AQLEFTQTQA---AGR  2673 
COELACANTH 2595  ECKFQDY-IIDSNWRHRSTVL-TPMFVETQASQ-STARFRSQEGPEQVQGSLG   GQVRATQ-VQFDFTPTQN---TGI  2664 
HUMAN      2583  ECEFQEY-TIDSDWRFRSTVL-TPMFVETQASQ-GTLQTRTQEGSLSARWPVA   GQIRATQ-QQHDFTLTQT---ADG  2652 
CAECILIAN  2597  ECKFQDY-TIDSNWRYHSTVL-TPMFVETQASL-SASRYRSQEGSFPAQSSLG   GQVRATQ-QQYEFTPTQN---IGG  2666 
PLATYPUS   2587  ECKFQEY-TIDSNWRFRSTVL-TPMFVETQASQ-SALRSRSQEGLLPGQGLLL   GQLRATQ--QYEFTPTQN---TDG  2655 
CANARY     2586  ECKFQDF-VVDSSWRYRSTVL-TPMFVETQASP-STHRNLSQERSLSPSGSVR   GQVRATQ-RQYEFTPTQH---GSG  2655 
OSTRICH    2556  ECKFQDF-VIDSSWRYRSTVL-TPLFVETQASQ-STNRSLLQERSPSTSGSGG   GRVRVTQ-QQYEFTPTQN---ISG  2625 
TURTLE     2595  ECRFQDF-TIDSNWRYRSTVL-TPMFVETQATQ-SAKRNRSQEGSLSTQGSLG   GQVRATQ-QQYEFTPTQN---VNG  2664 
ALLIGATOR  2553  ECRFQDF-IIDSNWRYRSTIL-TPMFVETQASQ-SASRKRSQEGSLSTPGSQG   AQVRATQ-QQYEFTPTQN---MSG  2622 
SOFTCORAL  2595  ECKFQDY-EINFAWQQRNSTM-TPLFVSTLMPS-GSSQS-SFGSHSMDIT-DG   GQLRATQ--NPQFSMTQT---AGA  2661 
STONYCORAL 2622  ECRFEEY-QIDYSWQKRHLAM-TPLFAATQGSH-GSGMTPTQESMSVDGS--P   G-LRATQ--NLQFTPTQD---QRR  2687 
ACORN_WORM 2620  ECKFEDY-QIDHSWKRRHAAIsTPMFVETQST-------QIGSDSQSFIETIG   NQVRATQ-DV-QFSATQE---VDG  2683 
LANCELET   2619  ECRFQDV-QIDHSWKQRHVAM-TPMFVETQSSHpASSQSQAQSLSQGGQDTLG   GQLRATQ-DVLQFTATQA---SAA  2689 
SEA_URCHIN 2616  ACKFEGV-QIDHSWRQRHAAIsTPKFVETQVGQ--SQGSIRGSPSSQSMTSSG[6]GQLRATQ-ATQNFTATQD-naASS  2693 
STARFISH   2630  ECRFQDV-TIDHSWKQRHLAIsTPMFVETQSSQ-ASSGSQSQSPPDSSLSR--   GEIRATQ-DAHQFIATQQldaVAS  2701 
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TERMITE    2600  Q   ------S-GSSIGSLP-SFSLS   --------SSLLFTTGSSFENQRKSY   KM   -GPGFGSSKLQ[3]EVS  2650 
SHRIMP     2623  T   --YNWVT-DSTFDTTLaDMEYE[2]HaPTQGSTSGLIFNVGASGQKDRRRF[1]RP   ---GIGNSRMR   -PA  2683 
SCORPION   2650  S[1]KAFNWLT-QTSIDTLG-DWGSS   -----STSSSLLFTIGSDTKKIPNID[4]NS   -NQDTSKNKIE   ---  2708 
ALVINELLA  2596  S[1]GPYDWLT-QSSIDTFA-DSDVN   --MSTETQSSLLFTIGATSSKSAPSH[1]QR[4]PGPRFGKHSLQ[2]KAG  2664 
CAPITELLA  2639  S[2]GPYNWLT-QSSLDTFS-DSQNL   TlATQS-ESSLMFTVGSSRIKSSKKT   -P   -GSEFGQRKVR[3]---  2700 
SPONGE     2673  Q[1]SSYNWMT--PSAQSV--DYSVP[2]TvGATPTSDSSLLFTRPT---MRPPL[1]NP[2]----ISAERLG[4]SEG  2736 
OYSTER     2634  S[1]APFNWLT-GSSLDTFT-DY--S   TvGSET-SSSLLFTVGTQDMALRTGL[4]K-   PGPGFGRP---   RAG  2694 
SNAIL      2635  S[1]APFNWLT-QSSLDTFA-DA--S   LmETNS-LSSLLFTVGSSSKGADSKT[4]RH[4]TGSNFGKQMAR[2]RTG  2705 
TRICHOPLAX 2641  R   ---NWLD-PSSVDKSIqSYAAF[5]SsTSSETSSTLLFLSSKSPRQRPLQM   KP   LSKDFGQQKLS[2]-TA  2707 
SEA_ANEMONE2646  S   QAFDWLN-PSS-QAD---SV--[3]TvGSSEAQSSLLFGTKPRASQRS--L   KP   VPHDFGSRRLA[2]-QS  2705 
PRIAPULA   2686  G[1]STYNWLTqSSSIDTFA-DQSLS   SvSSISSSSSSSPYSSPSADHHETPT[1]--   ------AKRRG[4]EPR  2747 
ESHARK     2664  R   -NFNWLT-GNSLDTFA-EYSLP   SlASEPGSSSLLVFSRWSERLHRPAK   KP   VGPDFGKKRLA   LPG  2725 
STERLET    2674  R   SSFNWLT-GGSIDTLS-EYSLP   S-SADSVSSSLLVFGKRGDKSQQAAR   KP   VGSDFGKKRLG   LPG  2735 
COELACANTH 2665  R   SSFNWLT-GSSVDTFA-EYSLP   S-SSESLASSLLAYGKRSEKSQRAAM   KP   VGPDFGKRRLA   LPG  2726 
HUMAN      2653  R   SSFDWLT-GSSTDPLV-DHTSP   S-S-----DSLLFAHKRSERLQRAPL   KS   VGPDFGKKRLG   LPG  2709 
CAECILIAN  2667  R   NSFNWLT-GNSIDTLA-EYGVP   S-SSESLSSSLLFASKKSEKSRRTSL   KP   LGPNFGKKRLG   LPG  2728 
PLATYPUS   2656  R   NSFNWLT-GSSVDTFT-DYPGP   T-SSESL-STLLFTHKKSSRTQKAGF   KP   LGPNFGKKRVG   LPG  2716 
CANARY     2656  R   SSFNWLT-GSSIDTLA-EYAVP   S-SSESLSSSMLLVSKRSEKFKQATF   KP   VGPDFGKKRLG   LPG  2717 
OSTRICH    2626  R   SSFNWLT-GNSIDTLA-EYMVP   S-FSESLSSSMLLVSKRSEKFKQSAF   KP   VGPDFGKKRLG   LPG  2687 
TURTLE     2665  R   SSFNWLT-GSSIDTLA-EYTVP   S-SSESLSSSMLFVSKRSEKSQRATL   KP   LGPNFGKKRLG   LPG  2726 
ALLIGATOR  2623  R   KSFNWLT-GSSIDTLT-EYTVP   S-SSESLSSSMLFVNKRSEKSQRGTL   KP   VGPNFGKKKLG   LPG  2684 
SOFTCORAL  2662  T[4]QTYDWLN-PSSLDTS--QSS--[4]SvGSQP--SSLLFKSNPNMRRFKT-L   RP   QSEQPSTSSAA[3]DPS  2729 
STONYCORAL 2688  S   TAFDWLN-PTQ-ESNL-QPS--[3]AmASTQTQSLLLFSTSQSHKRRKM-L   KP   VPGDFGSQKLS[2]-SS  2750 
ACORN_WORM 2684  K[1]TAYNWLT-GSQ-DTFS-EFS-S   StGTETSQSSLLFTIGTTKKKAITR-   KP[1]-SSGFGKDKMG[1]-GK  2744 
LANCELET   2690  P[1]NAYNWLT-QSSLDTFA-DYS-V   PlGTET-QSSLLFTTDASKKVAKARR[1]KP[1]-GPGFGSDRLS[1]-GR  2752 
SEA_URCHIN 2694  H[1]NGYNWLT-GSQ-DTFA-DYS-S   S--SSASESSLLFTMGSLPK--RTAQ[3]GV[1]QDAGAGGS---   RDK  2752 
STARFISH   2702  R[1]NAYNWLT-GSQ-DTFA-DYS-T   S--SASDQSSLLFTLGASKKMGRGRQ[3]KT[1]TDAGFGKEKLQ[4]RGR  2769 
 
 
 
TERMITE    2651  DEVDS-------RSDRLAPNLHRRFLRrD--DQKRIFHASREIQRSARQQELEQERGRRLEANIASFREYRSGDFPDIEI  2721 
SHRIMP     2684  DEPDG----NDaADTMQSKLIRRRFVKnQdREKQSIYFAKIEERRSKLREKLEKERKFRREAQVTMYRQYRVGELPDVQI  2759 
SCORPION   2709  -KLSS----------SNTFHLRRRFLK-D-REKSRLHFIRMEMRKQQLRQEREKEQKKQREGQVTIYRQYRIGDLPDIEI  2775 
ALVINELLA  2665  NRNDS-------DDGLEILQLKRRFIK-D-SGDRSAYFARREARQRAIREEIAQEQRQRRENQVILYRKYRIGDLPDIQI  2735 
CAPITELLA  2701  -RVSA-----MdEANKEIMRLKRRFIH-D-QESTARFFMKRNVRMKKMREDIQREQKMKREHQVTMYRQYRTGDFPDIQI  2772 
SPONGE     2737  GETKE-------EKRKQVLQLKKRALK-D-KEMVSSFFAMNEARKKMRREELKKQRRAARQSYVVMYRKYRMGELPDIQI  2807 
OYSTER     2695  ASSKPaERSRNeDQDSEMYRLKRRFLR-D-EEQTKTYFIKRHTRLEKMREEALREQKSRREHQVTMYRKYRKGDLPDIQI  2772 
SNAIL      2706  NSAGPkNDNNTpDEDN-VWKLRRRFLK-D-RSTASKYFARREIKEKSKREERLKQQRLRRENQVTLYRRYRIGDLPDIQI  2782 
TRICHOPLAX 2708  SQPQS-QSVSQ--PSSSLNHLRRRYIK-S-EMANNAFYAKRERRKKQLREEILKQQKIARENKVVMYRKYRDGELPDIQI  2782 
SEA_ANEMONE2706  DSQQA-TPAMG-SQQQEILRLKRRFTK-DsQTKDRQYFIRMHEKKRQMLQQTQSRLKAARESQVVMYRRYRAGDLPDVQI  2782 
PRIAPULA   2748  EEASA------aGGGDDVMRLRRRFLK-D-QEQTRVFFARREARRKQRREEAETLSRQRREGQVXMYRKYRIGDXPDVQI  2819 
ESHARK     2726  DEVDS-KTKGIvDQRADILRLRRRFLK-D-REKVSLIFAKRGIREQRAEQKIKTEKRMERDAKVTLYRSYRFGDLPDIQI  2802 
STERLET    2736  DEVDS-RTKVK-DQRADILRLRRRFLK-D-QEKVSLIYAKKGVREQKQAKENVAEQKLKREAQVTLYRSYRQGDLPDIQI  2811 
COELACANTH 2727  DEVDS-RTKVA-DQRLDILRLRRRFLK-D-QEKVSLIYARKGVQIQKEEQKMKAELKMKQDAQVTLYRRYRQGDLPDIQI  2802 
HUMAN      2710  DEVDN-KVKGA-AGRTDLLRLRRRFMR-D-QEKLSLMYARKGVAEQKREKEIKSELKMKQDAQVVLYRSYRHGDLPDIQI  2785 
CAECILIAN  2729  DEVDS-KAKGI-DDRSDILRLRRRFLK-D-QGQISKIFVRKGVAEQKREKEITAERKMKRDSEVTLYRSYRHGDLPDIQI  2804 
PLATYPUS   2717  DEVDS-KTKGI-EERTEILRLRRRFLK-D-QEKLSLIFAKKGVVEQKREKEIKSELKMKHDAQITLYRSYRQGDLPDIQI  2792 
CANARY     2718  DEVDS-KTKGI-EERAEILRLRRRFLK-D-QDKLSLIYARKSLAEQKREKEIKSELKMKYDAQVTLYRSYRVGDLPDIQI  2793 
OSTRICH    2688  DEVDS-KIKGI-DERAEILKLRRRFLK-D-QEKLSLIYARKGVAEQKREKEMKSELKMKHDGQVILYRSYRVGDLPDIQI  2763 
TURTLE     2727  DEVDS-KAKGI-DERAEILRLRRRFLK-D-QEKLSLIYARKGVAEQKREKEIKSELKMKHDAQVTLYRSYRQGDLPDIQI  2802 
ALLIGATOR  2685  DEVDS-TTKDI-NERAEILRLRRRFLK-D-QEKLSVIYARKGVAEQKREKEIKTELTMKRDAQVTLYRSYRQGDLPDIQI  2760 
SOFTCORAL  2730  NENSS--------QLQNIRKLKRRFVK-D-RKETDVYFAKKEIARQKLRTESVQRQKVARENKVVMYRKYREGDLPDIQI  2799 
STONYCORAL 2751  SRISS-HQSQDpNEKKEILKLKRRFLK-D-QSQISAFFAKQALKRNKFREQALQRQKAAREGAIVMYRKYRSGDLPDIQI  2827 
ACORN_WORM 2745  DQTD--STEDTsQTDREIMRLKRRFLK-D-QEASRAFFARREIRLKKMREEAQKEQKLRRHNMVTLYRSYRQGDLPDIQI  2820 
LANCELET   2753  DQTDGrAAEDSqQS--EIMRLKRRFLK-D-QDVTKAYHARRQIRMQKMREERVKEQRAKRGNLVTLYRQYRVGDLPDIQI  2828 
SEA_URCHIN 2753  EARKA----PSeGE-KEVQRLKRRFMK-D-QSSQSAFFAKRATRQKELREEVQKSQRERRFAQVTMYRQYRTGDLPDIQI  2825 
STARFISH   2770  DEVDA----KQsGEDKKINRLKRRFLK-D-HSSSQAYFARREMKRKQLKEKILEEQRERKFSTVTMYRRYRTGDLPDIQI  2843 
 
 
 
TERMITE    2722  SYSAIIKPMQELAKRDAAVARHLFVLLFDGLLGELYD-----EKEVYTQKVQKAMGSIVSTTKDYTTMVMGAVMEIALCH  2796 
SHRIMP     2760  PHRALIGPLQALSQRDEKVARLLFEVLAQGVINSAGTAMHHREEQEWNQELHEALNGILSSSYMCCPQMLRTVLHLMINN  2839 
SCORPION   2776  NYSSIIVPLQALAQHDDEICRMLFQSLILSVCCYMKSNQV-TEYSEFCRSLSSALNEILKKSVHYHPQLVAFCYECLNCD  2854 
ALVINELLA  2736  EYFNIIAPLQALAQKDSRMAMLLLSTLFEAIHAELVTVCA--DNRSIHARISNSLNTMLSTTNQYYAPFINCILHMAYSN  2813 
CAPITELLA  2773  KYSFLIAPLQALAQRDSTIAKLLFVAVFQAIFTQIESEKTERESQSLVAKIESSLNKILETSTQYFSPFIGCVLEIAYLF  2852 
SPONGE     2808  KHSELIRPLQALAQNDSGLARLLFCSLFNSIFSQLDHLLTEEDAAATKGVIEGNINTILDCSTQYYPPFIGSLQDICYYE  2887 
OYSTER     2773  KYSYIIAPLQAVAHRDSSVAKLLFGAIFKGIFSKMDEVKTEREVQETIQQIQKSIGVVLTTSIQYFTPFISCLLDVLYSL  2852 
SNAIL      2783  KYSYIIAPLQALAHRDNTIAKLLFGAVFKAIYQEMDKVKTDQEMEETKEKISDSLGRMLSTSIHYFTPFMGCVMDILHTL  2862 
TRICHOPLAX 2783  KHSELIAPFQALAQVCYLDQNYRYVNLS---VNDLVENFNDEDAAETKAEIKASLSNIVKKSKHYFPPLIACVQDICYQQ  2859 
SEA_ANEMONE2783  KHSELIAPLQAVAQCDSTLAKQLFSVLVQAILSQMDEKLTEQDAEKTVTDIQGALDNIMTSSTQFYPPFISCIEDICYHK  2862 
PRIAPULA   2820  QFCHLISPLQALAQRDARVAQLLFSSLCDGVVRRAGDTATERDVDATMEKLSEAVSVMASSSTSYFSPFIGCLLDVCYRN  2899 
ESHARK     2803  KYSSLIAPLQALAQKDHSLAKQLFSALFSGILEEVHKSKT-AETKDISKQLVENFNYLLKATTLNFPPFVACIQDMSCQH  2881 
STERLET    2812  QHSSLIAPLQALAQRDPTLAKQLFSSLFSGILIEMEKSKSQSEKKRITEEILGDMNNFLSKTTVYFPPFVTCVQDMSYRH  2891 
COELACANTH 2803  HYSSLIAPLQALAQRDPTLAKQLFSNLFTGILTEMEKSRSDSERKTILLELLGNFNGFLSNTTVYFPPFVTCIQDMSYQH  2882 
HUMAN      2786  KHSSLITPLQAVAQRDPIIAKQLFSSLFSGILKEMDKFKTLSEKNNITQKLLQDFNRFLNTTFSFFPPFVSCIQDISCQH  2865 
CAECILIAN  2805  AYSNLIAPLQAVAQRDPTLAKQLFSSLFFGIMKEMDKLKSSSEMKDITQKLLADFNRFLNITTSYFPPFVACIQDMSYHH  2884 
PLATYPUS   2793  EHSSLITPLQAVAQRDPTLAKQLFSSLFAGILKEIDKFKSQSEKRNITLKLLQDFNHFLSSTVSFFPPFISCIQEMSFQH  2872 
CANARY     2794  EYCSLIAPLQGLAQKDPTFAKQLFSSLFSGIFHEVKKSKHPSEKNAIVQKLLNDFNNFLSMSLSYFPPFIACIQEMSYQH  2873 
OSTRICH    2764  EYSSLIAPLQGLAQKDATFAKQLFSSLFTGILREVEKSKTPSEKKIIIQQLLKDFNQFLSMSMSYFPPFIACIQEMSYQH  2843 
TURTLE     2803  EYSSLITPLQGVAQRDPPLAKQLFSSLFTGILKEMNKFKNPSEKNCITQELLQNFNRFLSMTVSYFPPFIACIQEMSYQH  2882 
ALLIGATOR  2761  EYSSLITPLQGVAQRDPTLAKQLFSSLFTGILKEMENSKSPLEKTHIVQKLLQNFNDFLSISVSYFPPFISCIQEMSYQH  2840 
SOFTCORAL  2800  KHSDLITPLQALAQCDSYIAKQLFSGIFRGIFSQIDENVTDTQADEIFRDIQDALNNMITSSTQYFPPFISCIQNVCYNE  2879 
STONYCORAL 2828  KYSELIAPLQALAQCDNTFAKQLFSALFRGIFSKIDEKLPEREAASVTSDLRSAMNHMLSSSTQFFPPFISSIQDICFHE  2907 
ACORN_WORM 2821  KHMYLIAPLQALAQRDTAIARQLFSSLFCGVFAQIAEEKTERESEEIIKNINEHLNSMLSNSTQYFSPFIGCIEDIAYHN  2900 
LANCELET   2829  KYSYIIAPLQALAQRDSMLARLLFSSLFRGIFEEIENVKTEREAEDLTEQISRFLNTALSNSEKYFPPFISSLQEICYRE  2908 
SEA_URCHIN 2826  KHSDIIAPLQALALRDSTLSRLLFSALFRGILARIGDMCTDGETELHVKGIERHLNQMLTDSNQFDPAFISCMLEIGFYH  2905 
STARFISH   2844  KYSDLIAPLQALAQRDASLARLLFSSLFRGIFSEIEEVKTEREAESTKVEINRHLNTMLSTSTQYFPPFISCVQEISYYH  2923 
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TERMITE    2797  SRYITLQAEDITTVSRFSGLLALGCLSLEEILIQKdTVSEAGSSKRSKT---FEPSTeEILWLSLADLYKHMDEWDVVRG  2873 
SHRIMP     2840  D--VRTNPESLTAACLGSRLEALGILVLERQALLSkRGEEPHPARKKMRKDAEALSQdDSLWLSIAEMYKNLNMWDVVRG  2917 
SCORPION   2855  VKEMDIDYEQICTASQASHKQSLGILLLEDHLICYnNFKSSNPAKRIKLNKPLISD-eLSIWLKMAEIYKSLSDYDSVHG  2933 
ALVINELLA  2814  IHNLTLEPSNISSACLTGLQQPMGIMLLEKMLIHAeNPTCQPSKKHRTIGPQVSRD--INVWLELAKLYKSIGDYDTLKG  2891 
CAPITELLA  2853  PKQLKLQPGVVSTVCNMSDQQPLGILLLEEGLLHS-PEDQSPASKRSRRDRSSRITQdTEPWLELAKLYKSISDYDVLRG  2931 
SPONGE     2888  NS-LKIKPPSITTSSLASKQEFTGIMLLEKQLLLN--VDSSKSAKRSRTNKSNEVTE---TWIELARLYKSLEDYDVLHG  2961 
OYSTER     2853  RSKLKVDVSDVSSAAMFGNIQPLGICVLEEQLISQdED--ERPSKRGRSDNAV-VSTdTLSWIELARLYKSVKEYDVLLG  2929 
SNAIL      2863  RSSLKVEVSELSIAAKISNLQPLGIEVIEERLITEdSGG-ARPSKRSRYDVTP-VTKdDMQWIELAKLYKSLGEFDVLHG  2940 
TRICHOPLAX 2860  KELS-IQSSFASVASLASSQQPIGILLLEKQIMHL--DTEEPPSKRIKTSSASEATS-N--WIELSKLYKSIGYYDVLRG  2933 
SEA_ANEMONE2863  SMLK-VQPSSVSTASLASLQQPMGILLLEKQLLSQ-EAEPK-SHKRMRTEHSPSSDT-TAAWLELAKLYRSVEEFDVLHG  2938 
PRIAPULA   2900  ISILRLDPAVVTTVSQTSMQQNLGIVLLEKMLMQGaCDDESRPAKRMRAGSGMGVSQhTDTWIELARLYKSLGDYDTLHG  2979 
ESHARK     2882  KDLLGLDSTSVRSTSLASLQQPMGILLLEKSLIHS-TTNEEPPTKKARGRQELPPDTdVARWIELATLYRSLGDYDVLRG  2960 
STERLET    2892  KELLNIEPSSVSSSCLASLQQPMGILLMEESLIKG-LVPEEPPAKRARGRRELPPD--TARWIHLAKLYRSLGDYDVLRG  2968 
COELACANTH 2883  AELLNLDPASVSASCLASLQQPMGVLLLEQGLIQL-LAAEEPPAKRARGRKELPPD--TIRWLELAKLYRSLGDYDVLRG  2959 
HUMAN      2866  AALLSLDPAAVSAGCLASLQQPVGIRLLEEALLRL-LPAELP-AKRVRGKARLPPD--VLRWVELAKLYRSIGEYDVLRG  2941 
CAECILIAN  2885  TELLNLDPSNVSTSCLASLQQPVGILLLERSLMSL-VDTEEPPRKKMRGKTELSPD--VVRWIELAKLYRSLGDYDVLRG  2961 
PLATYPUS   2873  TELLNLDANCVSTSCLASLQQPVGILLLEQALIRL-GPPEEPSSKKRRGKPQLPPD--VVRWIELAKLYRSVGEYDVLRG  2949 
CANARY     2874  RELLELDSANVSTSCLASLQQPMGILLLERALMAL-SPAEEPPSKRMRGRTELPPD--VIRWIELAKLYRSLGDYDALRG  2950 
OSTRICH    2844  RELLELDSANVSTSCLASLQQPVGILLLEHALISL-SPAEEPPSKRVCGRAELPPD--VIRWIELAKLYRSLGDSDVLRG  2920 
TURTLE     2883  RELLDLDSATVSTSCLASLQQPVGILLLEQALTRL-SSEEEPLSKRMRGRAALSPD--VIRWIELAKLYRSVGDYDVLRG  2959 
ALLIGATOR  2841  KELLDIDSTSVSTSCLASLQQPVGILLLEQALIHL-STIEEPPAKRMCGRTELSPD--VIRWIELAKLYRSVGDYDVLRG  2917 
SOFTCORAL  2880  GKLS-LEAGKVTTASIGSLQQPTGIMLLEKQILQMaEDPGERPRKRQKTGGNPSPES-TATWIELSKLYKSVEDFDVLQG  2957 
STONYCORAL 2908  CKLRSVDSASVSTACLTSLQQPIGIMLLEKQLLEI-EGKSQNSRKRAKTSTVPPSEV-TTCWIELSKLYRSVGDYDVLRG  2985 
ACORN_WORM 2901  CKELMLDAQGISTASLISQQQPLGLLLLEEYLVQKsGEEE-RSRKRPRGSA-SLLSQeISTWIELSRLYKDLDNFDVLRG  2978 
LANCELET   2909  PRKLSPDASVIQQTGVISLQQPIGIVLLEEQLVQKaGVEE-PRSKRARTSS-SPVSAeTATWIELARLYKSLGDFDVLQG  2986 
SEA_URCHIN 2906  SEQLTLDPAAISQSCLTSRQLLIGIRVLEEVLIKKsGDDE-RSRKRARTSRPESNQ-eMSTWIELARLYKAMGEFDVLRG  2983 
STARFISH   2924  SEQLTLVPSTISTASLTSQQMHIGIRLLEENLIQKpWQEE-KSAKRARFVSREPSP-eISTWIELARLYKALGDFDAVQG  3001 
 
 
TERMITE    2874  IFHKYLNC-GENVHKALKWETSGHWDKARMEYEAALSSMDDQDGL-------SDYYYEALYKCLAHLSDWKGLNNQVRRQ  2945 
SHRIMP     2918  VVQGKLGAiKEETQKALEAEATNNHVKAFLLYRQSLDTTDWEEEP---LAAENRLWEEWYSNCAAILGQWSELENFVEKR  2994 
SCORPION   2934  IFSNSLNI-QEETKQALEFESRGEYLLAVKIYSKLYDQTEWSAEE-P-NQAEIDLWDNAILQCYDYLTQWDLLQLSIINR  3010 
ALVINELLA  2892  IFGSKLGT-KEITLEAMEAEMSGDYQTAVQLYYKALVCTDWDEEP---DELEKDFWDASSLHCYEHLTQWNKLLECTLTN  2967 
CAPITELLA  2932  IFSSQIGS-KPATRLAIEAETRGDYRSALQLYNESLAKEEWDDGEhP-TEAEINMWDSSRIECAENLTQWRDVETLSTSD  3009 
SPONGE     2962  IFTNLDDT-KDVTRKALEAEERGDYLTALNLYKKAIDF-DWPQGEsP-PQVEEDLWEDSLLNAYSHLTKWKDLEKASTCN  3038 
OYSTER     2930  IFSGRIGT-QDITKEAVQMEARGDYYKAVKLYNQALSCNDWDEN--P-PTIEVDMWDESRMECLDNLSQWKELEGVAMSG  3005 
SNAIL      2941  IFSGMLKT-KEVTQLALIEESHSEYKAAIALYNKALESADHDPR--P-LEAEIDLWDESRMECLNRLTEWTKLEMVTTDA  3016 
TRICHOPLAX 2934  IFSGHLGT-KDITQRALEAESRHDYAAAVKYYNQAMDCSSWPDGE-P-QAEEEDLWEISRLECLYNLTQWDKLEYLSLVN  3010 
SEA_ANEMONE2939  IFSDHIGT-KPITRLALEAEARGDYAQALKIYNEAMSCDD-WSSK-P-QQQEEDLWDDARMQCFANLAKWGDLEEYSKTG  3014 
PRIAPULA   2980  IFNDKIGT-QTCTQEALQAEASCDYKLARKLYQRALEM-EWGESEgP-GQGERDLWDISLMQCLDRLTDWTALDAHTKEC  3056 
ESHARK     2961  IFSEKIGT-KPLTHTALLAEAKSDYAEAVRLYDQALNTEEWMDGN-P-METEKDFWEIAALECYNHLTEWKALEYCSTVN  3037 
STERLET    2969  IFSGKIGA-KSITSMALQAEAKSDYAEAVKLYNEALNTEEWTDGE-P-AEAEKDLWEIAALESYSHLTEWKSLQYCSTVN  3045 
COELACANTH 2960  IFSGMIGT-KQVTQKALLAEAKSDYSEAVRLYDEALNVEEWPDGE-P-TEAEKDFWELAALECYSHLTEWKALEYCSTVN  3036 
HUMAN      2942  IFTSEIGT-KQITQSALLAEARSDYSEAAKQYDEALNKQDWVDGE-P-TEAEKDFWELASLDCYNHLAEWKSLEYCSTAS  3018 
CAECILIAN  2962  IFSGKIGT-KPHTKDALLAEAKSDYATAAKLYDEALNMPDWSNDE-P-TEAEKDFWEVAALECYNRLTEWKPLEYCSTVN  3038 
PLATYPUS   2950  IFSGEIGT-KHVTQIALLAESKSDYSEAAKQYNEALNMQHWEDGE-P-SEAEKDFWELAVLECYNHLTEWKSLEYCSTVN  3026 
CANARY     2951  IFSGKIGT-KEITQKALLAEARNDYAEAAQYYDKALSQEDWQDGE-P-TEAEKDFWELASLECYDHLTMWKSLEYCATVN  3027 
OSTRICH    2921  IFSGKIGT-KEITQKALLAEARSDYATAAKHYDEALSKEDWQDGE-P-TEAEKDFWELASLECYDHLTEWKSLEYCATVN  2997 
TURTLE     2960  IFSGKIGT-KEITQNALLAEARSDYAEAAKQYDEALSKQDWPDGE-P-TEAEKDFWELASLECYNHLTEWKSLEYCSTVN  3036 
ALLIGATOR  2918  IFSGRIGT-KEITQKALLAEAKSDYVEAVKQYDEALSKQDWSDGE-P-SEAERDFWELASLECYDHLTEWKSLEYCSTLN  2994 
SOFTCORAL  2958  IFNSHIGT-QSITKDALEAEGRGDYTEALKLYSQATNCDEWPAGS-SpLQAEEDFWDDSILECCRRLTLWDKMDHNCIVN  3035 
STONYCORAL 2986  IFTGHIGT-KDITREAMEAEARGDYSQALKLYNEAIGTDDVWIKE-ElRQEEEDLWDVSRLQCLADLTKWKELEKCSVES  3063 
ACORN_WORM 2979  IFSGKVGT-QPVTREALEAEASANYQKAANLYDEALGCTDWPDGR-P-EQVEEDLWDDCRLQCYEQLTDWQKLEQASTIN  3055 
LANCELET   2987  IFSRKVGT-QTVTYEALEAEARGDFKKAVELYNQAMQETEWPDPQ-P-LAVEEDLWDDSRLQCYDHLTQWKNLYEVSTVN  3063 
SEA_URCHIN 2984  IFGALIKT-KDVTQEAIQAESRGDYESALELYSKAISSDWGPDG--V-AREEEDFWDEARLQCCNQLTKWDDMESFSTDQ  3059 
STARFISH   3002  VFSACIGT-HEITKTALEAEARGDYSTALKLYNQAFEM-DWDEGA-V-SQVEEDLWDESRLNCCNQLTQWKELQNYSTVN  3077 
 
 
 
TERMITE    2946  V--ENN-----LDQLWTDEWLQEKLLPQILLSEIQMMLDkGVDskREQFLQQVDRWLRDRDKSDYLSSH-YCEELAAIFL  3017 
SHRIMP     2995  FlqDDD-GEVDLNRVWLLPKPTATALPALVHSKLMNILD-GSEt-DGNLIAFIDQSMGDHRHRSMLEGD-LPLQLGVLAA  3070 
SCORPION   3011  L--DENqKQPNLNKIWEEPYYQENYLPFLIKSKLKLLIE-NRN--DQSLLCFIDSALKEENKKKYLEEN-FSEELALLYI  3084 
ALVINELLA  2968  L--DDV-RSANLDRIWEDTYYQDTYLPYLIHSKLKLLLEnGEG--QDDLATFIDNAMKVTERRALLESQ-YSVELALLYI  3041 
CAPITELLA  3010  L--EGS----SLSAVWDSTYHQEVYLPPMLRSKIKLILN-GDTs-QDNLLSFIEESLKTPVHKAFIEGS-FSSELALVCI  3080 
SPONGE     3039  IgeETN---SKLEQLWKDSYCQEHYLPFVLSSKLKLWCT-DDS--DHGLASFLDKSLSEEANRSVLESH-YPQELTLSYV  3111 
OYSTER     3006  I--SSN----SISQVWKDTYYQEHYLPYIIRSKVKLMLQ-GDGd-QQPLLTFIDDCMKQTEQKALIESR-YSEELALMYI  3076 
SNAIL      3017  L--SQE-GEISLASVWDDTYYMETYLPYLIRSKLKLLLH-GDEk-QQSLLSFIDDSMKNPQHRAHLESR-YCEDLALMYV  3090 
TRICHOPLAX 3011  V--DNN-DPPSFDKIWEDNYYQENYLPLFLKSKAKVMCE-NDLagSDDFIQYLNKSLANDEHLSVLENRhCD-CLALIHV  3085 
SEA_ANEMONE3015  V--DDEgNPPDLDKIWTDTYLQEHYLPFIMRSSIKLICE-GE--eRPCFLEFLRHSMMNEERKAFLESR-YGDDLALLFI  3088 
PRIAPULA   3057  LipEGS-SEADLQLLWEDTYYEENHLPFVMRARLKRLLV-EGAr-DQTLLSFVDAATGHPDRRAVIETW-HGEELALLYI  3132 
ESHARK     3038  I--DDK-TPADIENIWSDTFYQETYLSYMIRSKVKLLQS-GEV--DQSLLTFVDRAMKVEQRKAVIETY-YSQELSLLYI  3110 
STERLET    3046  I--DDS-SPADLEKIWGDPFYQEAYLPYVMRSSVKLLQL-GEP--DQSLLTFVDNAMKVEERKSIIETS-YSQELSLLYI  3118 
COELACANTH 3037  I--DDK-TPADLENIWNDPFYQETYLPYLMRSKVKLLLL-GQG--DQSLLTFIDNAMKVEERKALLETH-YSQELSLLYI  3109 
HUMAN      3019  I--DSE-NPPDLNKIWSEPFYQETYLPYMIRSKLKLLLQ-GEA--DQSLLTFIDKAMHGELQKAILELH-YSQELSLLYL  3091 
CAECILIAN  3039  I--DDS-KPADLNKIWNDPFYQETYLPYMIRSKVKLLLQ-GKD--DQSLLTFIDNAMKVEQRKALLETN-YNQELSLLYI  3111 
PLATYPUS   3027  I--DSE-SPPDLNKIWNDPFYQETYLPYMIRGKLKLLLQ-GGS--DQSLLTFMDEAMKKEKQKTLIETH-YSQELSLLYI  3099 
CANARY     3028  I--DSG-KPPDLSKTWNDPFFQETYLPYIIRSKLKLLLS-GEN--DQTLLTFIDEAMKTEQKKAIIEMH-YSQELSLLYI  3100 
OSTRICH    2998  I--DSG-QPPDLNKTWNDPYYQETYLPYIIRSKLKLLLN-GEN--DQTLLTFIDEAMKTEQKKAIIEMR-YSQELSLLYI  3070 
TURTLE     3037  I--DSG-QPPDLNKTWSDPFYQETYLPYIIRSKLKLLLH-GGN--DQSLLTFIDEAMKIEQRKALIEMY-YSQELSLLYI  3109 
ALLIGATOR  2995  I--DSE-QPADLNKTWSDPFFQETYLPYIIRSKLKLLLH-GGS--DQSLLTFIDEAMKIEQRKALIEMH-YSQELSLLYI  3067 
SOFTCORAL  3036  F--DEAnGVLDLNQIWRDDYYKEHYLPFLLCSKTKKFCI-GD--rDEVFFNFIFDSLKNEERKVYLENK-YSDILALLFI  3109 
STONYCORAL 3064  I--DDK-NPPDLDKVWSDTFYQEHYLPHLITSKLKLQCQ-GS--gDMTLNEFVAKAMKTSERAALLRSR-YSDSLALMYV  3136 
ACORN_WORM 3056  I--DDN-DPPDLDKIWDDTYYQEHYLPYVIKSKLKLLME-DDDtdDQSLLTFIDKSMQHKERKALIENR-YSEALAMLYL  3130 
LANCELET   3064  I--DED-SPPNLDKMWDDTYFQEHYLPFTIRSKLKLLLE-GEM--DQSLLNFVDSAMQKPDRKALLESR-YCEELAMLYL  3136 
SEA_URCHIN 3060  I--EGK-GSNDLSQIWNDDYQQEIYLPYMMRSKLKRLME-GSE--DDSLLGFIDSSAKDQEKRVILESR-YTEELAALSI  3132 
STARFISH   3078  I--DDN-SPHDLGKIWSDTFYQELYLPHMMRSMLKQLME-GGE--DETLLQFIDASMSDADKRAFLEAR-YSEELSTLYT  3150 
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TERMITE   3018  IQDKLDQAQHQVEHSLTMFLDSWAALN--PSSHNLRTKQLLDLQKTAELKACLAFATNGEHSKQ---ELLAKELVKRWNK  3092 
SHRIMP   3071  HQEKFEQANVYANTATSMTLLTLSQYS--VLTPNPLLDTLQNVQLLTELSDCLNNVKYADRDFY---SSKVKQTVTSWKK  3145 
SCORPION   3085  IQENYDRAQYYSQLCLQDFLKEWSSLN--VLMPIIRKTKLQSLQKHIELQEFLNFIDTYRNIDE----YHFKNLTDRWLK  3158 
ALVINELLA   3042  WQEEYDRAMSHVDQAIQLFLQNWAGLD--ALMSNSRLHHLRTLQKLTEMHEFLQFIMKNKHSISf---MQSVIQANAWMR  3116 
CAPITELLA   3081  HQELYDKAKHYANMSLQAFIQDWANLS--TTRTSTRATKLQKLQEFTEMQEFLSVIKTTSGEDFpr---QIDRTLHKWEA  3155 
SPONGE   3112  LRDDYDRAYYYLSLSLKAKQQIWSVQDgiSSSTGAVSSTVQSLQRLTEMNEFITFMKSNDNFSSpg---PVNNLLRKWRK  3188 
OYSTER      3077  WQADYDRARHYSTLATQQFLLDWSSTD--SLMSVSRKSQLQRLQPLVELQEFLSFMASEGNFTS---VTPANSLIERWQA  3151 
SNAIL       3091  WQKNFDLARHYARLAVQSFFQDWSSTD--SLMTASRTHCLQRLQPLLELQEFLDFVADKNNFTS---FEPSHQLIARWEQ  3165 
TRICHOPLAX  3086  LLEKYDRARYYLDFSIQKFLQDWSALD--STLLYSRASKLQSLQTLTEMQEFLQFMDDGRNFES---VTPVLSLISKWST  3160 
SEA_ANEMONE 3089  LRDDYGRARYHVTNCFQAFLKDWSGLS--SMMVSSRASKLQSIQKITEMQEFLEFVVKEGKLLK---KT-LEDLFSRWSV  3162 
PRIAPULA    3133  VQGDYTRARHHAARCLQAFLRDWASLD--ALMLASRAARLRSLQKLTEMNEFLDAITATPDAFT--rNDTARALVDRWMD  3208 
ESHARK      3111  LQDDVDRAKYYINNCMEVFMQNYSSID--TLLHQSRLTKLQSLQAVTEMQDFLHFISKEYNFIS---EVPLRKLLRTWTG  3185 
STERLET     3119  LQGDFDRAKYYVNNCMQVFMQNYSSID--TLLPGSRLTKLQSVQALTEIQDFLNFMTKDV---S---QTSLKSLIRIWTD  3190 
COELACANTH  3110  LQDDFDRAKYYVGNCMQVFMQNYSSID--TLQHKSRLTKLQSVQALTEMQDFLGFISKPDHLNS---RASLRRLLRNWSD  3184 
HUMAN       3092  LQDDVDRAKYYIQNGIQSFMQNYSSID--VLLHQSRLTKLQSVQALTEIQEFISFISKQGNLSS---QVPLKRLLNTWTN  3166 
CAECILIAN   3112  LQDDFDRAKYYIDNGIQVFMQSHSSID--TLLNKSRLTKLQSVQALTETKDFIHFISKPSNLTS---QTSLKRLLRIWSS  3186 
PLATYPUS    3100  LQDDFDRAKYYIDYCIQIFMQNYSNID--ALLLQSRLTKLQSVQALTEIQDFTNFISRPSNLSS---QASLKRLLRIWTN  3174 
CANARY      3101  LQDDFDRAKYYISNGMQIFMQSYSSID--SLLYQSRITKLQSVQALTEIQDFINFMTKRSNLAS---EASLKRLLRTWTS  3175 
OSTRICH     3071  LQDDFDRAKYYISNGLQIFMQSYSSTD--TLLHQSRMTKLQSVQTLTEIQDFIHFMTKTSNLAS---QASLKRLLRIWTS  3145 
TURTLE      3110  LQDDFDRARYYISSGMQAFMQNYSSID--TLLHQSRLTKLQSVQALTEIQEFINFISKPSSLAS---QVSLKRLLRIWRS  3184 
ALLIGATOR   3068  LQDDFDRARYYISNGMQVFMQNYSSID--ALLHQSRLTKLQSVQALTEIQDFINFMREPSNLAS---QASLKRLLRIWTS  3142 
SOFTCORAL   3110  LDEDYDRARYYTSICLQAFLEDWSGLD--SIMTSSRSAHLQSLQALTEMQEFLDFISHEDNFST---ISSVKSLLKRWSS  3184 
STONYCORAL  3137  LQDNCDSASYYAALSEQSFLSDWAGLD--SNLRSSRSIKLQSLQKITEMQEFLEFIAEEGNFSS---PMPVLSLLNKWYS  3211 
ACORN_WORM  3131  LQDDYDRARYYTANCIQSFLQDWSGTD--TLMGTIRSSKLQCVQKLSEMQEFLTFITNERNFDE---HKPVSDLISKWTK  3205 
LANCELET    3137  YQDDYGRAKYYVGNCTDAFLQEWSGMD--RLMTSSRAAKLQSLQKLTEMQEFLELISNDRNFET---PWPVTRLLEKWSS  3211 
SEA_URCHIN  3133  LKEDYNRAKYYLANSTSSFLQEWSGLG--PLMLTSRLSKLQDIQKLTEAEQFLQLANKPFSE---glKSSATRLVSDWSR  3207 
STARFISH    3151  IQEDYDRAMFYLANCRQSFLHDWSGLG--PLMISSRRAKLQCIQRLTEKQNFLKLAIKPDLQEAigcQKSLE-LLDRWSG  3227 
 
 
 
TERMITE     3093  NVPSA-FDSLLRWDIRAMYRKKF-TNRIDQMLEN   ---------TGASNALSRTE   ---------------LAMVD  3140 
SHRIMP      3146  QKCRIDDNPL-MTQCLASYRDLY-LHLMEKKLPE   ----------------DSLD   --VSNLIKDTKNFTHRFVIR  3199 
SCORPION    3159  RYPDI-FDSVNIWDDIIMNRSLY-MEKIVSKLQE[3]QSTSFSLEESMDTSIVDSEP[3]FDSEKFLKEQRLKMKLKFVE  3236 
ALVINELLA   3117  RSPDPVVDPTTIWDDVMSYRILY-LDQMAQHLKN   --------------------[5]EGMDDIFNEHKVNFRLKQAE  3174 
CAPITELLA   3156  RSPDRLLDSVVIWDNIILNRNVY-MDHFAEHLTS   --------------IDAKID   -----PFGKQRVVMSLAQVD  3209 
SPONGE      3189  RFPDPKLDPVPIWDDIITTRWMM-LRKISTKLQD[4]QQCEYLLDDDGSSCSVDSMM   -------KNENINMFMRAAD  3258 
OYSTER      3152  RALHPLLDTEAVWDNVVTNRMVF-LDHISNRLST   -----SLVKKEEDAMEEDEE   ---D-LFLASKIHLRLKMAD  3215 
SNAIL       3166  RYPHVQLDLVDIWDDVVTNRNVY-MDKIRDQMLS   -----S------NLMEEDHD   ---SSIFEDIKLRQQLKLAH  3224 
TRICHOPLAX  3161  RFPNEVIDPINVWDDVIVNRCMY-LRKILLQYRV[5]TSTEDSMEIDGEDRVIYTF-   PALKKRIAEEEVSLYLKLAD  3237 
SEA_ANEMONE 3163  RFPNSKLHPISVWDDVITNRRIFgLTVCVYRP--   ----DSMDVDGEWSCPSV--   DALRERITREEVALQLKMVQ  3228 
PRIAPULA    3209  HMPHPTLDPVSIWDDTVINRCLY-MDHLSRHF--   ----------HGNQPAGSDP   ------FLEQKFNLFLAYQQ  3263 
ESHARK      3186  RYPDAKMDPMSIWDDVITNRCFF-LDKIQERLVS   VQADESMEVDREGEVETRME[5]EDINMAIRSCKFNMKLKMAE  3263 
STERLET     3191  RYPDAKMDPMNVWDDIITTRCFF-LDKIAGKLTN   SEADNSMEVDGGEDTGVKME[4]EDVGSMIRGCKFSMKLMMAD  3267 
COELACANTH  3185  RYPDAKMDPVNIWDDIITNRCFF-LDKIQEHLCK   VPADESMEVDGEGDASPRMD[4]PNISAMVQSCKFNMKLKMAE  3261 
HUMAN       3167  RYPDAKMDPMNIWDDIITNRCFF-LSKIEEKLTP   LPEDNSMNVDQDGDPSDRME[5]EDISSLIRSCKFSMKMKMID  3244 
CAECILIAN   3187  RYPDSKMDPMNVWDDIITNRCFF-LDKIREKLPH   FQADDSMEVDGGGDASDRME[5]EDITSMIKSCKFNMKLKMVE  3264 
PLATYPUS    3175  RYPDAKMDPMNIWDDIITNRCFF-LSKIQEKLAG   LQADDSMEMDGGGDTTDRME[5]DDIYSMIESCKFSMKMKMIE  3252 
CANARY      3176  RYPDAKMDPMNIWDDIITNRCFF-LDKLQEKLPS   DQANDSMEVDGEYSAGDQME[5]ENIHSMIKSCKFNMKMKMIE  3253 
OSTRICH     3146  RYPDAKMDPMNIWDDIITNRCFF-LDKLQEKLPR   DQANDSMEVDEKDDIGDQME[5]EDISSMIRSCKFNMKMKMIE  3223 
TURTLE      3185  RYPDDKMDPMNIWDDIITNRCFF-LGKIQEKLPN   IQADDSMEVDGRGDVGDKME[5]EDIHSMIRSCKFNMKMKMIE  3262 
ALLIGATOR   3143  RYPDAKMDPMNIWDDIITNRCFF-LDKIQEKLLN   VQADDSMEVVEAGDIGDEME[5]DNIHSMIRSCKFNLKMKMIE  3220 
SOFTCORAL   3185  REPDPKLHSVGVWEDVMTNRSVF-LDKILLKFGQ[4]HSSEDSMEID----GLNT--   TQLEEIFLRERVLFSLRLSE  3255 
STONYCORAL  3212  RLPHPILHPIGVWDDIVTNRVLF-MSKFLQKF--   ----EAMGAE-ERSGICL--   DDIKDKFFKQEVELKLCMAN  3275 
ACORN_WORM  3206  RLPDVKRDSTNTWDDVITNRVFY-LRKLFQKSGD   -----AMEGDDGQAMVNAI-   -------SKDKLLMELKLVD  3265 
LANCELET    3212  RYPDNRMDPISVWDDIIANRCLY-L--------D   -----KLNDKFEQMAARGVL[6]EPFSHRAQREQFLLRLVLAD  3277 
SEA_URCHIN  3208  NLPDPKRDPISVWDDVTQYRCLY-MDKLCNLLGD   -----SGGGGGGGDSMETED   QKFDDLVRREKVLLSMKMAD  3275 
STARFISH    3228  CHLDSKKDPINIWDDVVSNRLLY-MDKLGSRFIR   -----SES-----QQAGEEE   TALEKRILRERLWLELKMAD  3290 
 
 
TERMITE     3141  SALYQENFYIARKYLREaREKMSNSGTDME---LQCSLAYSKAKWLQAQLKNTT--dEKLKLGLDSWSVIEDQr--FEQY  3213 
SHRIMP      3200  AALHNSNYHLANRHLKK---ISSLSEDEYS--KAQFYFLMAETHILRGQGKQTD----RLKYLVEAWAKYLGRv-SSMSI  3269 
SCORPION    3237  AALLQGNLQVAVKHLKW-SQQIAKELKADH-HWINCIHLYCKIDLKKAKNQNYP---EQLDTLLCAHKQLAKL---DLHF  3308 
ALVINELLA   3175  AANQQNNFPVALKQMKA-TFNLVKGVKNKT-LHIECYHEWTRIQHKKCKVASLT-tnEKIKALIETMNVLEQRa------  3245 
CAPITELLA   3210  AASLQGNHSVARKLLKS-AKDLVKVVDSEE-LSVLFTHSHANANKRKCASGSEP--sERLNLLVEVKKRLDKC--SESST  3283 
SPONGE      3259  AARTQSNYPVAENYLKIvEKSILKDFPDNYfIQLRWLHSLIKVRLDRIHQDPSPtdmEAVISLTCQMDNFKGRlgGSGKG  3338 
OYSTER      3216  SSCHKRNHKLALNILAD-IHKNYRDKENEI-LNLEWSHLYAKTHQLSAMSADTDwtnDIFSSVITTIDRLGKF--KDSSL  3291 
SNAIL       3225  SCQEQNNFNLTLRILKE-TYSKCKREKSEL-LVVEWSHLYATTHQKKALSCSGIwskDMLYNVLSTLDPLSKV--AESKM  3300 
TRICHOPLAX  3238  TARLQSNYPVAIKHLRQtLYHINQELDKDElLTVKWTHIYTKVHCDKSLLTPPD---ERLKTLLTANSQFEKV--KDLSV  3312 
SEA_ANEMONE 3229  AAREQSNFPVAHRYLREsLKSI---EDN---LHVKWTHAYAVTQQKKAHGLMAI---DAVQTALSTVSKLGKP--SINTL  3297 
PRIAPULA    3264  SAMQQRNPQVALKHLRT-TNQLLKKLDSDS-LAVQWTHSYVRTWQQIATGHQRD-saDRLHRLLDTIKELDKH--AGKAV  3338 
ESHARK      3264  SGTKQNNFAVAMKLLKE-LHKESKARDDWA---VKWTHTYSRLSHRRSQRQARP---EQVVTVLKSIPLLVEI---NVDY  3333 
STERLET     3268  SARKQNNFSVATKLLKE-LHRESKNQEDWL---VRWVHSFSRFSHTRSHTQSSS---EQILTVLKTIPLLEER---KIDY  3337 
COELACANTH  3262  SARKQNNFSVATKLLKE-LHRESKSREECL---TRWVHSYSRFGHSRSQSQSCP---ERIQTVMKTISLLEES---KADY  3331 
HUMAN       3245  SARKQNNFSLAMKLLKE-LHKESKTRDDWL---VSWVQSYCRLSHCRSRSQGCS---EQVLTVLKTVSLLDEN--NVSSY  3315 
CAECILIAN   3265  SARKQNNFSVAMKLLKD-LHRESKTRDDWS---VRWIHSYCHYTHSRSQSQTSP---DQVLSVIKTVSLLEET---KADY  3334 
PLATYPUS    3253  SARSQNNFRVAMKLLKD-LHRESKTKDDWL---VRWNHNYCRCSHSQSQSQSSP---EKILTVLKTVSLLDDN---LSSY  3322 
CANARY      3254  SARKQNSFAVAKKLLKD-LRKEARWREDWL---VRWNYAYCRFTHSSSRNLSCP---ERVLSVLKTISLLEDT---KSDY  3323 
OSTRICH     3224  SARKQNSFSVAKKLLKY-LHREAKTREDWL---VRWNYAYCRFTHSCSRNQSCP---EQVCSVLKTISLLEDT---KSDY  3293 
TURTLE      3263  SARKQNSFSVAMKLLKD-LHRESKTREDWL---LRWNHSYCRFSHSRSQSQNSP---EQMLTVLKTISLLDES---KSDY  3332 
ALLIGATOR   3221  SARKQNSFAVAKKLLKD-LKRESKTRDSWL---VRWNHSYCHVSHSSCQTQSSP---QQILTVLKTVSLLDEN---VPDH  3290 
SOFTCORAL   3256  VATGQVNFPVAKKQLQSsLHLIRDRLKNDSeLEVLWTHSYGDLNCKKCPNLLPS---EAVDTAISALDQLDKI--KDSKV  3330 
STONYCORAL  3276  AAKEQGNYAVAHRCLKEaLYKIPQGNEN---LNISWSHTYAEVHFRKIQTLTAV---GAVETALLVAGQLDKF--SASKI  3347 
ACORN_WORM  3266  SVSQQNNFGVAEKYLKR-NCADAR--DDDA-WRLIWTLSYARLHQKKCL--TLP-psKRVINLLTTLDQLGMF--TEGC-  3335 
LANCELET    3278  SAREQANFPVALKHLKN-TLKDFT--EDDP-LRLRWTHCYARLHQKKAS--LLT-gaDKLNNVLTTFEQLDKF--SSCRV  3348 
SEA_URCHIN  3276  SACQQANFCVAAKHLKS-THRGLVEFED---LRPAWTHSYVSMTQRKAL--LLK-pyERITSLLKALDHLGKL--PVSHN  3346 
STARFISH    3291  SACQQGNFSVAQKHLKA-THGSLSAHED---LKPKWTHSYVQMNQQKIL--TIE-lkEQVMTLLTTFDPLAKL--SNTPA  3361 
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TERMITE     3214  PMLHAETLQHVSVMAAG----ILQQLEQQPGVL[1]-KLPAAEVKKLADR--IGAPDc---SQD   TLMQNLKQYGLSS  3278 
SHRIMP      3270  LDQNPRVEIQYLKLESHLCLEICRAIQDMGDDW[3]NQYMQVLSKKFENA--NGKESw---QRE   -----LLSCSYKS  3336 
SCORPION    3309  PKKLDVSTMNHYLLQSEIIEMAADIVKYNDVHA   --------EKIQEL--TDTFS--iQSKS   KLEIDLFCKNYEY  3370 
ALVINELLA   3246  -VDDSRVKCSQHILQGQALFQLISLLKDDIHVL   ----DEYRNEIQNIthCGTYDh-----E   KVIMKLTEECYRQ  3309 
CAPITELLA   3284  LKLNAALLCDQHLLQGEHLVTMATILQNQVKDI   DALDQKLLEKITES--VGSPAl---SHQ   EIVASLHEAAYNS  3352 
SPONGE      3339  AISSKPFISQHHVLLGKLLNKMAEIFATPEDGM[3]SALSNDGNTKLNSL-iGGTPS---TSTK   AISEGLWIQALSS  3411 
OYSTER      3292  FEREAGLGRRHFVLLGQAFGLLVKGVQS-ENCF   SSLSDKNSEKIMGI--SKASK---LNPR   ELARCLVEEGYNQ  3359 
SNAIL       3301  LREKPALGMRHMILESRTFDAVVTGLMS-VGNL   EELGDKTCEKLQQY--TK-SP---LNKG   DLIKELIHHGYES  3367 
TRICHOPLAX  3313  ILENTTLMREHLLLRSRLLDMTSKILAESDASI   LDLLNEKKESLYQL-aNVNQH---DSKE   KIAAKLTSHACQA  3382 
SEA_ANEMONE 3298  AN-DPVIALRHHILRSRCFDILTDAIAGAG---   -----RSTLATYKLicLINQP---VDKS[8]QIVSQLITRSFTS  3367 
PRIAPULA    3339  LHQQRGLARENLLLKGRSIEAVAREVLTRPASL   HTLPAATREKLSLV--AGARE---HDHT   ALVSGLISAGFRE  3407 
ESHARK      3334  LNTHTRILRDQNTLLGSSYCILADALNKEPTCL   QRIKEDQAERVIEH--SGSSS---EEIQ   EVVIGLHRKTLHY  3402 
STERLET     3338  TKATTRIVRDQNILLGTTYHIMANALTRDGLAL   EHIGEDKAGKVLDL--LGTTS---DNLE   QVVVGLHRKALQH  3406 
COELACANTH  3332  LNKNTRALRDQNILLGTTYNIIANALNKTPTSL   QDIGEEKARKIQDL--SGAQS---DHPE   QIVISLYRKALSY  3400 
HUMAN       3316  LSKNILAFRDQNILLGTTYRIIANALSSEPACL   AEIEEDKARRILEL--SGSSS---EDSE   KVIAGLYQRAFQH  3384 
CAECILIAN   3335  LRENTREFRNQNLLLGTTYSIIANALCKDPRCL   QRIDKNKADKVLQL--SGTMS---ENPD   EVAASLFKKSFHY  3403 
PLATYPUS    3323  LSKNIVASRNQKLLLGTTYRIMANALSKEPASL   EQIERNKARKVMEL--SGASF---DNVQ   KVIAGLHRRAFQY  3391 
CANARY      3324  LSKNIMAFRNQNLLLGTTYQIMANALSQDPRCL   EQIEKEKARKISLI--SGESL---ENPK   KVLAGLNKKAFQC  3392 
OSTRICH     3294  LSKKVTAFRNQNLLLGTTYRIMADALSHDPRCL   EQIEEEKARKVSVL--SGESL---ESPE   KVLAGLNKRAFQC  3362 
TURTLE      3333  LSKNIVAFRNQNLLLGTTYHILASALSKDPGCL   EKIEEEKARKVVML--SGERP---ENSE   KVIAGLNKKAFQY  3401 
ALLIGATOR   3291  LSKNIEILRNQNLLLGTTYRIMAVALSKDPRCL   VELEEDKVRKVSML--SGEKP---DSPE   KVIASLNKQAFQY  3359 
SOFTCORAL   3331  LQENASTGIRHHLLKSRNLDAITNVLSIPGTW-   DSLEKEAKEKLHGL-cSSKNP---EQLD   KILGHLTTKSFTT  3399 
STONYCORAL  3348  LEIEPLRGIQHHILRSKTFDILCKAMLDGGVVI   ATLESQAKNALVKL-cRIDET---ESQK   KVVSDLMTRSFVS  3417 
ACORN_WORM  3336  ---EPSYRKQHEILSGRSCHLVAQTIQEAGDDI[4]HLKCRKSLRSLIEA--LI----------   --VNGLQNKAHEY  3396 
LANCELET    3349  FEEDLAVAKQHHTLTSLSYEIVAHALIQEGGAI[2]GLKDTRHAQLLTAA--GVSPD---TSVD   QTISSLLQKGHAC  3419 
SEA_URCHIN  3347  LGSDLFLLCDHRILTSKTYQSMASALQEEKGEM[2]RLSDAG---KLDKL--LSKAEcqeSKPE   KVCQSLFMKSKKY  3417 
STARFISH    3362  LTGDYCLTRHHHTLTSKSYDLVAIAIQKGGADI[2]GLRNVGKLDKLLGL--VGQ---naTRPE   QICSTLYSKAYSE  3432 
 
 
TERMITE     3279  LKTAAEVVTPRGNS----------eQAVAKAYLQVAKYCRAHSNTSREDNFGTDI    ----------VTSILRAMRYG  3334 
SHRIMP      3337  LQLAVNCAEGKLVKSDALNQDD-skKSDSDAHLALVKYCEECVIKWKDHVDVSQY    ------SKSLMVSVLRAMANG  3405 
SCORPION    3371  KCRAIDIIQEVEQKMIEFDQAT-----IGETYFKFANYCNKILRMQEEEEKTLSL    -SFETYPSVLTNSLLNALKNG  3440 
ALVINELLA   3310  M-KAAVFVASDSSCSDTDKINM--------AHMALVSYCDTYLRQSENDESGQKI[ 3]--LSSFPAAVTVSLLAAMKNN  3377 
CAPITELLA   3353  FKSGVGVAASQPES-------V----CVNKAYMSLVHFCDQVLRQRENDEISGTK[ 1]ESEEDFPLALVTSLLSAMKNS  3418 
SPONGE      3412  F-NAGVRSGTTLNPLTKDPVPT------VQSLEELFGFCDNALRQEDHDDEQSTG[ 1]-DTKSFPSIIINHTLTAMSLG  3480 
OYSTER      3360  MRKSLSY---D-GRGTRTCRY-----GLEEAYLALAQYCNKFLRMAEDDTDKESL[ 4]ECQKNFPETITVCLLNAMKLD  3430 
SNAIL       3368  LRKVISEVPED-SSRDAVCLQ-------QDVQLALAKYCDKYLRLAEENDGL---[ 3]ESMEVFPATAVKCLLDAMRAG  3435 
TRICHOPLAX  3383  LHQAVKASK-------EE-RGG---SSYIEAMMMMVNFCDDILRHEEDGRAN---[ 5]IDTKIFPEVIIRYTLEAMAYN  3449 
SEA_ANEMONE 3368  LQEANKAAK-QAATSSSD-GST---TCMVEAMMAMVPFCDRALRRKEDESDGPSF[10]FVFQRFPEFVVRYVLKAMEHG  3448 
PRIAPULA    3408  LREAVDVGDEEESSASLASSP-------SAAHVAMASYCDYFLRVREDDGTT---[ 1]LPTDGYAETVITSLLRAMALG  3474 
ESHARK      3403  LERAVRKAEEEVQSLAGEHVDI---AGVIEAYVNLANFCDRCLREKEESATAINF    SEQQTFPACVVEKILKAMKYN  3475 
STERLET     3407  LQNAVKKAEEELQSRSTEHIDI---PGAIEAYMTLVNFCDKRLREEEESAEVSTF    SELPTFPAVVVDTMLKALKLN  3479 
COELACANTH  3401  LQTAAKKAEEQVQSRSTEHIDV---AGVIEAYMTLVDFCDKRLREVEESAEVSHF    SELQTFPAVVVENLLRALKLN  3473 
HUMAN       3385  LSEAVQAAEEEAQPPSWSCGPA---AGVIDAYMTLADFCDQQLRKEEENASVIDS    AELQAYPALVVEKMLKALKLN  3457 
CAECILIAN   3404  LDSAVKKAEEEVQSRAMENVDT---TGVIKAYMTLVDFCDTHLLKKEDTTAVIDH    SHLQQFPTIVVEKMIKSLKLN  3476 
PLATYPUS    3392  LTHAVRKAEEEEQSHSSEHVDT---GGVIDTYMTLVDFCDKHLRNEEEGTSVIDA    VVLQAYPALVVEKMMKALKLN  3464 
CANARY      3393  FSCAVRKTEEEVQSSSVDHVDM---VGVVDAYLTLISFCDQYLRREEEGLLEINT    VDLQQFPAIVVEKMIKALKLN  3465 
OSTRICH     3363  FSSAVRKSEEEVQSHSMEHVDV---AGVIDSYMTLVGFCDQHLRREEEGLLEINT    ADLQLFPAIVVEKMIKALKLN  3435 
TURTLE      3402  FSTAVRKAEEEVQSHSMEHVDL---TGVIDAYMILVDFCDKHLRKEEEGSSDVSA    LDLQTFPAIVVEKMIKALKLN  3474 
ALLIGATOR   3360  FSNAVRKAEEEMQSRTMEHVNL---TGVIDAYLTLVDFCDKHLHKEREGLSDISA    VDLQTFPTIVVEKMIKALKLN  3432 
SOFTCORAL   3400  LQRAIKIAQTNENNQKNA-ESV---RNLVTSSMTMANFCDRLLRMKEEDSEQ---[ 3]LDMKLFPGIVIRFVLKSMAFE  3471 
STONYCORAL  3418  LQSAIKAAK-NAEGKCNT-TQT---SGTVDAMIAMVNFCDNCLRKKEVS------[ 5]VDTKLFPGIVVRYMLKSMCYS  3487 
ACORN_WORM  3397  FKKGVKLASDEEDA---IDM---drEGVIDAYVSMATFCDKMLKQQEQNEDGAVS[ 2]SKSPSFPRSVVFHLLKALKLN  3468 
LANCELET    3420  LQKAVKLASDEEKARQDTSL---dkSGIVDAFMAMVGFCDKILRHQEDDEEG--T[ 2]SSIPGLAAAVVSNLLQALRHD  3492 
SEA_URCHIN  3418  LDDAVGTIKLDPASHSLSSSAKreeQSMAKAHMALVSFCDQLLRQQDDDDCN-PD[ 2]PLMEAYPSTVVNSTLQAMNLN  3494 
STARFISH    3433  LKQAVSLADKDDAVTSQS------eRSMTEAYMALVSFCDRMLRLKESDEVP-MT[ 2]PQTDNFSQTVVHYTLKAMHYS  3503 
 
 
TERMITE     3335  SKDARQLFPCLLQLPGLDT-SLSELFHKESSAVPVWMFLGWVNQLLACLGTPVGPVLHDIILRLAETYPQSLIYAFQLSR  3413 
SHRIMP      3406  SRDAHFHFPRLINLMNEDA-SLLSSFKEEYEKVPIWMFLLWLSHILIYVDKVPGPALQPVVERLAAEYPQAVIYPFGISK  3484 
SCORPION    3441  NLNAIKLFPRLLQIIEVYP-DTIPEFIAKSKVVPCWMFLSWINQLLTLLDKPEATAVQYIIKEIGTNFPNALVYPFKLSY  3519 
ALVINELLA   3378  CSEARQRFPRLLQLTEQYP-ENMSLFIQKTSSVPTWMFLGWISQITALLDKPESPAIQDILKRLAVEYPQAVVYPFKMSC  3456 
CAPITELLA   3419  SKDARQLFPRLLQIIERFP-QTREVFIRKSRDIPAWMFLGWVSQICAILDKPESSAIHEILLNIADIYPNALVFPFKLSN  3497 
SPONGE      3481  SSKARELFPRLLQLVEAHP-DTMDLMINKSSTIPCWMFIGWINQMIALVDKPESRAVHDILIRIADTYPQSLYYAFRMSS  3559 
OYSTER      3431  SMEARQRFPRLLQLVEMYP-EIRSTFVEKSGQVPCWMFIMWISQMMALLDKPEGSTVHHILTELAETYPQAVVYPFKLSS  3509 
SNAIL       3436  SAEALERFPRLLHIIEHYP-DTTDMFLKKSETIPSWMFILWISQMMALLDKHQAHAVRPIILRIATEYPQAIVYPFHISQ  3514 
TRICHOPLAX  3450  SMDARQRFPRLLQIVERNP-NTIDGFMRKSSAIPSWMFIGWISQMMAILDKPEARAVQEILFRIADEYPQAIIYAFKVSN  3528 
SEA_ANEMONE 3449  SEEARNRFPRLLQIVELYPh-TLDSFVKKVETVPCWMFIGWINQMVALMDKKEARAVHGIVTEIAKNYPQALCYAFKVSS  3527 
PRIAPULA    3475  SSEARDSFPRLLQLVDLYP-DTLPLLTSKVESVPCWMFIGWISQMVALLDKREARAVQGILLSIAESYPQALIYPLNLSR  3553 
ESHARK      3476  SKEARLKFPRLLQIVKLYSaETLDLMKKEVSSVPCWQFIGWINQMMAELDKKEAVVVQHIIEEIADSYPQAIVYPLMISS  3555 
STERLET     3480  SKEARLKFPRLLQIIELYPaETLDLMAKEVSSVPCWQLIGWISQMMALLDKEEAVAVQHVIKEIAEYYPQAILYPFMISS  3559 
COELACANTH  3474  SREARLKFPRLLQIVELYPaETLDLMAKMGGSVPCWQFIGWISQMMALLDKKEAVAVQHIVEKIAESYPQAIVYNFMISS  3553 
HUMAN       3458  SNEARLKFPRLLQIIERYPeETLSLMTKEISSVPCWQFISWISHMVALLDKDQAVAVQHSVEEITDNYPQAIVYPFIISS  3537 
CAECILIAN   3477  SKDARLKFPRLLQIVELYPaETLDLMTREVSSVPCWQFIGWISQMMAMLDKKEAVAVQHIIEDIADAYPEALVYPFMISS  3556 
PLATYPUS    3465  SREARLKFPRLLQIIERYPeETLDLMTQEISSIPCWQFIGWISQMMAVLDKEEAVAVQHTIEEIADNYPQAIVYPFMISS  3544 
CANARY      3466  SREARLRFPRLLQIIERYPaETLGLVTQELSSVPCWQFIGWISQMMALLDKDEAVAVQHTVEEIANTYPQALVYPFMISS  3545 
OSTRICH     3436  SREARLRFPRLLQIIERYPaETLGLVTRELSSVPCWQFIGWISQMMALLDKDEAIAVQHTVEEIANTYPQAIIYPFMISS  3515 
TURTLE      3475  SRDARLKFPRLLQIIERYPaETLGLMAREISSVPCWQFIGWISQLMAVLDKEEAVAVQHTVEEIANSYPQAIVYPFLISS  3554 
ALLIGATOR   3433  SREARLKFPRLLQIIERYPaETLSLMAQEISTVPCWQFIGWISQMMAVLDKDEAVAVHHTVEEIAHNYPQAIIFPFMISS  3512 
SOFTCORAL   3472  SAEARQKFPRLLQLVELYPgGDIEAFKRKSSDVPCWMFIGWISQMVALLDKRESHAVQGILQDLAKHYPQALLYPLKISA  3551 
STONYCORAL  3488  SKEARQKFPRLLQIVHKYPd-TLEAFVKKAADVPCWMFIGWINQMMAIIDKPEGKAVHGIVSEIAKRYPQALWYPFKISS  3566 
ACORN_WORM  3469  SVEAIQRFPRLLQIVETYT-DTMDTFVELTSETPCWMFLGWIGQMLALLDKVESISVQGILLEIANNYPQALVYPFKVSS  3547 
LANCELET    3493  SPEARQRFPRLLQLVEIYP-DTMDLFIEKVSHVPSWLCISWLGQMVALLDKPEAVAVHGILTRIAQEYPQALVYPLKISS  3571 
SEA_URCHIN  3495  SPEARQHFPRLLQLVEKYP-DTMQSLVKKASIIPSWMFIGWISQMVALLDKPESLAVQGILKAIAKDYPQALVYPFKISS  3573 
STARFISH    3504  SQEARQRFPRLLQLVEACP-DTMQLMIKEVSDVPCWMFIGWISQMVALLDKPEGPAVHGILTDIAYEYPQALCFPFKISS  3582 
 



Supplementary Figure 3: DNA-PKcs COBALT Metazoa Vertebrate Invertebrate 

 17 

TERMITE     3414  EKYNLESGHVSL--KALVDQLASLLFTD--PV--IDIFLRAFSCLGQPRKMLYHFVEKLEQLLNA   KRPNC---DSLH  3481 
SHRIMP      3485  QQYNF-SSHEGKLAKAMCDKVEALLSSHk--L--LHQFVSAMSLMVVPSIACKDAIQNVLQEKDK   QKMEE----GLS  3552 
SCORPION    3520  EMYKFPDTLQGKENKEFVMKLKSSLSQLk--L--VDEFVNALDSLSVPELLYKEYFKEILQMKKD   -KGDK---NEIV  3588 
ALVINELLA   3457  DGYKFSNDEQGKKAKAVMIRVNEELSKN--PL--IGKFINALEQLGQPDSLFKDWYQNLEWKECF[2]PEKNK---THIL  3528 
CAPITELLA   3498  HNYKFTSDAVSSKSKSVCDRLHQMLSKN--PL--IDRLIFSLEMMHEPAVIIKDWIMDMKNAKGP[2]SSQSL-smAYVK  3571 
SPONGE      3560  SGYKFGHN--NSEGKELFEKLKEKLQSQ---L--MDEFIAALEQLNSPELAWKDWYDNELKPLVG[4]PKRDK---NAIK  3630 
OYSTER      3510  EGYKF----TNKKDEAFVTKLGSTLGDEqlPL--VPKFISALEHMSQPDQIFKDWFDDTRLK--F[2]NKPDK-ka--MK  3577 
SNAIL       3515  ESFTFGSTAEDRRNKQGIEELDALLSEErvPL--VRTFISALEQFSQPVQMFQDWSRDIT-K--I[2]KRPAA-e---IK  3584 
TRICHOPLAX  3529  EQYTFEETSVGRQNKTAVSKLSSKLQL---PL--IESFVRALEQLSQPDLVFKDWVDE-VKGL-K   KKSGS-iaESIR  3597 
SEA_ANEMONE 3528  EQFVFDSSPEGNTNRKAVERIRKLLES---PL--MDSFIAALEQLHNPEMAFKDWCDGEIKQLLQ   TKNKK----AIK  3595 
PRIAPULA    3554  EHYTFTVDAAGAEAEAYLHRLLATLSTC-mDMsqLQQLVASLEQLSSPHMLFSDFVADARPLLM-[1]RRADF-pa-RFR  3627 
ESHARK      3556  ESYTFEQTARGNTNKEFVERLKNKLDKG--GM--VEVFINSLEQLSNPDMLFKDWVDNFRSKLEK   KE-NK---TQLK  3624 
STERLET     3560  ENYVFEDSATGHRNKEFVARLKSQLDKG--GV--VKNFIDALQQLTNPEMLFKDWVEDVKKELEK   PKTDK---KLLK  3629 
COELACANTH  3554  ESYSFEESPKGKKNKEFVARLKSELDKG--AV--VEDFIHALEQLTNSDMIFKDWVDDVRNELDK   PQRNK---ANLK  3623 
HUMAN       3538  ESYSFKDTSTGHKNKEFVARIKSKLDQG--GV--IQDFINALDQLSNPELLFKDWSNDVRAELAK   TPVNK---KNIE  3607 
CAECILIAN   3557  ENYSFEDTATGHKNREFMLRIKSKLDKG--GM--VQDFIQSLEQLSNPDMIFKDWIEDMKNELAK   SQRNK---NNIK  3626 
PLATYPUS    3545  ENYSFKDTSAGHKNKEFVTRIKSKLDKG--GV--VQDFIQALEQLSNPEMLFKDWVEDIKIELTK   TPINK---NNLK  3614 
CANARY      3546  ESYCFKDTAAGCKNKEFVERIKNKLDRG--GV--VQDFVHSLEQLSNPVMIFKDWAEDVRNELSK   PQRNK---KKLK  3615 
OSTRICH     3516  ESYSFKDTVTGCKNKEFVERIKKKLDRG--GV--VQDFVHSLEQLSNPMMLFKDWTEDVRNELVK   TQRNK---NKLQ  3585 
TURTLE      3555  ENYSFKDTATGHKNKEFVARIKSKLDRG--GV--IQDFVHALEQLSNPVMLFKDWVEDVKNELGK   TQRNK---NNLK  3624 
ALLIGATOR   3513  ENYSFKDTATGHKNKEFVTRIKSKLDRG--GV--IQDFVQALEQLSNPEMLFKDWVDAVRNELGK   AQKNK---AKLK  3582 
SOFTCORAL   3552  EQFKFGGSIEEQKNKKFVESLNESLSF---PA--SDDLIQALEQLTNPEMVFKDWMDE-VKVLLS   TKGNA---VKIR  3619 
STONYCORAL  3567  EHFVFENSEDGKANEEAVKRLRSSLEH---PL--LDDFIAALEMLTNPEMVFRDWCEGPMKQLLE   DQIKRndsQAVK  3638 
ACORN_WORM  3548  ENFSFENTVTGKRNKEKVSQLAAILDNV--PL--VMHFICALEQLTNPEHICKDFTDDVLVPALR[7]KK-----a--VE  3620 
LANCELET    3572  ENFEFEDSVTGRRNQEAVTSLKKTLSVI-ySL--VDKLIGGLEQLSHPDQLFKDWGDDADLKRLL[7]TKEDK-vt--IK  3649 
SEA_URCHIN  3574  EDFKLGDKSKEKQRKDAVKEIEDILSTV--PL--VENLTLALQRLTHPGFIFKDWISVINSKMN-[2]ERDHP--a--IK  3643 
STARFISH    3583  ESFTFDESNTGRKNASAARKIGAILESI--PL--LDDFICALEQLNNPEFVFKDWADDVMKPLL-[2]AKRDK-nk--IR  3653 
 
 
TERMITE     3482  HMYDTMMK-ELFPSS[ 1]--gkiHGALf--------KDIQEYRKRLEK--AESNIKCGNKKvLKDICFIKEKLKYIIQ[ 2]  3546 
SHRIMP      3553  EIVSEFLK--VQNRS[ 3]NAeekGEAYt-----RQDRAKKQMAEAFTKAFGENLKKAKSLS-IRDIQRELGSMGRVLQ[ 3]  3625 
SCORPION    3589  KLYKKLCH-ELFNYN[ 1]RDkmkERKLhl-------KVAKVCGSVVFSEFGKDGNKLISMP-LKEASVKYETLLKKIT[ 2]  3657 
ALVINELLA   3529  TMYKDMYD-QLLATE[ 1]----------ndKGPYRTRFAEKYRRDFNHAFGTGGEKLQQFT-YAKFQEEGNKILQKIN[ 3]  3595 
CAPITELLA   3572  ERYQELYK-ELLCIE[ 2]DGslySDSAdcsMGPYRSDFVKQFISQFDEYFGKMGSKIPGLT----FMKVLSWLSDKSE[ 6]  3649 
SPONGE      3631  RVWEQMYS-QLLETR[ 6]SLyggSPSLq--KGARQKTFAQAYAKNIEDKFGKGGAKIISMS-GTQLASAFNEVYNKMR[ 3]  3710 
OYSTER      3578  EEYQIMYK-KVLEF-[12]QTeetLSMVd--KGKYPKKFAERFKKDVDSCFGKNGEKILDMS----FSKLAGAYKKVYK[ 7]  3663 
SNAIL       3585  KKYKEIYD-MLLEM-[12]QT--sFGAVs--MGEFHRRFAEVFKNEFDNHFGVDGSKLVTMT----AKEFSGILRNL--[ 7]  3666 
TRICHOPLAX  3598  ICYQKLRDgLLVDAS[ 4]AAsslTSGElieFGSHKRRFIQHFGKVIEQYFGKDGSKLQSMK-ASDFEKIASRLIQEIS[ 1]  3676 
SEA_ANEMONE 3596  EAFRSIYK-QLFDSS[ 4]TDssqPAAE--eMGPFRKKFSKEHASRFENIFGKDGEKLVNMS-LKTAK-----LKQQMV      3665 
PRIAPULA    3628  KIYASLFD-TTRR--[ 2]EE----PG-g--RGRYWSVFTRTWAREVEEKCGRDGSKLLAMA-AADANQVLSALGKEMK      3693 
ESHARK      3625  NLYSEMYS-NLANAG    -----APGI----GAFRRRFVTGFKKKIDQHFGKDGLLLLNMN-LKAFNVAVGQIMETQ-      3687 
STERLET     3630  NMYEEMYS-ALGNPR    -----CQGI----GAFRKKFAQHFSKEFDKTFGKGGAKLFDMK-HDAFRKASDSLWGSIS[ 2]  3695 
COELACANTH  3624  RMYEEMYA-NLGNLR    -----APGL----GSFRSNFVKAYGKEFERVYGKRGEKLLDMK-SSDFFKVSDQLLTSM-      3686 
HUMAN       3608  KMYERMYA-ALGDPK    -----APGL----GAFRRKFIQTFGKEFDKHFGKGGSKLLRMK-LSDFNDITNMLLLKM-      3670 
CAECILIAN   3627  KLYEEMYM-NLGNLK    -----APGI----GEFRRRFVQAHAKDLDTHFGKGGSKLVDMK-EDAFAKTAYSLFNNM-      3689 
PLATYPUS    3615  RMYEGMYK-TLGNLK    -----APGL----GAFRKRFIQAFGNEFDHHFGKGGSKLLQMK-LSDFTSITNSLNSKM-      3677 
CANARY      3616  EMYERMYK-NLGNLE    -----SPGL----GMMRKRFIQAFGKDLDHHFGRGGSELLNMK-TSDFDAIANSLHSKM-      3678 
OSTRICH     3586  DMYERMYR-NLGNLE    -----APGL----GLLRRRFIQAFGKDFDHQFGKRGSKLLNMK-ASDFDAITSALLSKM-      3648 
TURTLE      3625  EMYEGMYR-NLGDLQ    -----APGL----GLFRKRFVQTFGKDFSSHFGKGGSKLLDMK-ADDFNRIAFSLLSKM-      3687 
ALLIGATOR   3583  EMYEGMYG-NLGNLQ    -----ASGL----GLFRRRFIQAYGKEFDTQFGKGGSKLLDMK-DNEFIKIVNALLAKM-      3645 
SOFTCORAL   3620  ESYGEMSK-KLLNVK    KRgtnSDGL--eFGSIRRKFAQEFSGNVVKVCGEDGSKIIDMS-IKAFESAMKTTNEKMK[ 1]  3691 
STONYCORAL  3639  QCFGAMFQ-LLMDCR[ 3]KSgsqTRGT--eSGPFRTKFAQEFANEVQRIFGKEGEKLVGVK-MTDFSKWCRDIQQKMV[ 2]  3714 
ACORN_WORM  3621  GLYTRVFD-S-----[12]DSdavTQSLp--FGPFQKKFASDFVKPFQKRFGERGCKILSMQhQKEFMNFRNEVDQLM-[ 1]  3699 
LANCELET    3650  RLYDEMYD-SLLDFR[15]SSdleSQSVg--FGPFRRRFAQQFAKECEKMFGKDGSRILDMK-EKEFMKLKSGLQNMMG[10]  3745 
SEA_URCHIN  3644  QEYQQLYQ-QLF---[11]SS----QTVe--PGPYWKKFGREWQKRFDSSFGQDGSKLAAMD-YKTWS----KLRQDIC[ 3]  3717 
STARFISH    3654  QACHEIYM-NLINHR[15]SS----PSVg--FGNFRRRFAQEWQKKFEAAFGKDGTKVIDMQ-LKTFSEHYGKLYKEMA[ 3]  3738 
 
 
TERMITE     3547  ----KPPVQLKDYSPWLSEFQGgKHCFLELEIPGQYTGESKPLIQHHVKIAGFKQTVVPMKTLRLPLQVTIFGSDAKEHQ  3622 
SHRIMP      3626  EEMRKLPRQLKAYSPWLANFQA-SKYSEVLELPGQYTGMSKPLPEYHVKISSFDENVLLMSSMRVPMRIIIRGDDEKEYK  3704 
SCORPION    3658  -SEMNKEAKLRDFSDWLSEFHS-IKYSEDIEIPGQYTGKRKPIPEHHVKICNFDQKVDILSSLTKPRCLTIRGNDQKDYK  3735 
ALVINELLA   3596  ----KPPEDIAEYSEWLANFQG-CEFDQEIEIPGQYIGKAKPLPQYHTKISSFHSVVKTLQSMRKPKRIVIRGNDQKEYP  3670 
CAPITELLA   3650  --SNKQPRKLKEYSQWLAEFQA-GNHEASLEIPGQYTGEVCPLPEYHAKISSFDSQVTVLRSLRMPKSIVIRGNDEKEYK  3726 
SPONGE      3711  -NKFSSSALLKDYSPWLDTFRQ-EDYLQVIEVPGLYDGRSKPLPEYHAKITRFDAKVLILSSLRKPKRLTIIGDDTREYM  3788 
OYSTER      3664  EKNLKPPANLKDYCQWLANFNP-SIQGKDLEIPGQYDGVKKPMPEYHIKVVGFDQRVKVMTSIRKPKRITIRGNDEREYH  3742 
SNAIL       3667  KADLTPPTNIGKYCSWMANFNP-NHESRELEIPGQYDGLRKPMPEYHVKVAGFDERVLVMSSLRRPKRITIRGNDEKDYH  3745 
TRICHOPLAX  3677  -KIKNRPENLKEYCPWLSNFQA-ANFTYSIEVPGQYTGRSKPLPEYHLKIASFGERLLVLKSIRKPLRLTVQGDDEKEYL  3754 
SEA_ANEMONE 3666  ---SKPPGNLKEYSPWLTNFQA-DSHAQKLEVPGQYTGQSKPMPEYHVNIAGFDEKVLVLASIRKPKRVTIRGDDERDHM  3741 
PRIAPULA    3694  TKAADSPGNLKEYSTWLTDFHS-SPATCQIEIPGQYRGRSKPMPEYHVKIAGFDEKVLVMKSLRLPKRITIRGHDENEYM  3772 
ESHARK      3688  --KPEPPGNLKEYSPWMSNFKP-QFLGNELEIPGQYDGKCKPLPEYHAKITGFDERVKVMSSIRKPKRLIIRGNDEKEYP  3764 
STERLET     3696  QKKEKEPGNLKEYSPWMSNFKP-EVLRNELEIPGQYDGKCKPLPEYHARITGFDERIKVMSSMRKPKRLIMRGNDEREYP  3774 
COELACANTH  3687  RKFQREPGNLKEYSPWMSQFKP-EFLRNELEIPGQYDGKSKPMPEYHAKITGFDERIKVMASIRKPKRLIIQGNDEREHP  3765 
HUMAN       3671  NKDSKPPGNLKECSPWMSDFKV-EFLRNELEIPGQYDGRGKPLPEYHVRIAGFDERVTVMASLRRPKRIIIRGHDEREHP  3749 
CAECILIAN   3690  RGSQPEPGNLKEYSPWMSNFKP-EFLRHELEIPGQYNGRSKPLPEYHVKISGFNERVKVMSSIRKPKRIIILGNDEKEYP  3768 
PLATYPUS    3678  KESSKPPGNLKECSPWLSDFRV-EFLRSELEIPGQYDGKGKPLPEYHAKITGFDERVKVMASIRKPKRIIIRGHDEREYP  3756 
CANARY      3679  IKTHKEPGNLKECSPWMSEFKA-EFLRSELEVPGQYDGKGKPLPEYHAKISGFDERISVMESLRKPKRITIRGSDEREYP  3757 
OSTRICH     3649  TKSHKEPGNLKECSPWMSEFKA-EFLRNEIEVPGQYDGKGKPLPEYHVRISGFDERIKVMESMRKPKRITIRGSDEQEYP  3727 
TURTLE      3688  KD-QKEPGNLKECSPWMSDFKA-EFMRNELEIPGQYDGKSKPLPEYHAKISGFDERIKVMESIRKPKRINIRGSDEREHP  3765 
ALLIGATOR   3646  RDGQKEPGNLKEYSPWLSEFKA-EFWRNELEIPGQYDGKGKPLPEYHAKISGFDERIKVMESLRKPKRIIIRGSDEREYP  3724 
SOFTCORAL   3692  ---KKFVGNLKDYSPWLANFQT-QSETIQLEIPGQYSGQSKPLPEYHVKVAGFGEKVKAMSSLRAPKRITILGNDEREHT  3767 
STONYCORAL  3715  RNRTPPPGNLKEYSPWLSRFQS-NNFTHTLEIPGQYKGKTKPLPEYHVKIVGFDEKVQVLPSIRKPKCLIIRGDDEKDHM  3793 
ACORN_WORM  3700  KKKMSAPGNLREYSPWLSDFQP-INYEKELEIPGQYKGRSKPLLEYHVKIAGFDEKVKVMSSLRKPKRLTIRGNDEKEHN  3778 
LANCELET    3746  KANCYAPGLLKDYCPWLSDFNP-LDYDRELEIPGQYTGKVKPLMQYHAKIAGFDQRVKVMSSLRKPKRVTIRGDDERDHP  3824 
SEA_URCHIN  3718  TPGKDDPGNLKEYSPWFTAFQT-LRGD-ELEIPGQYDGSKKPLPAYHVKIAGFDETVLTLSSLRKPKCITIRGNDEMDYP  3795 
STARFISH    3739  ---RDPPGNLKEYSTWFSDFQQ-LSYDRELEIPGQYGGKSKPLPEYHVKIAGFDEQVKVLSSMRKPKRIVIRGNDEHDYS  3814 
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TERMITE     3623  YLVKFGEDLRQDQRIEQLFNLMNKILDQDPTCRHRN--LSITTYQVVPLSSHLGIIQWVDGTEALKGLMLGVLDKNEKES  3700 
SHRIMP      3705  FLVKWGEDLRTDQRMEQMFTLMNSIYARSPLCTKASsvPSLDTYQVIPLSLRVGILQWVDSTQPLKDFINDSYRENETKC  3784 
SCORPION    3736  FLVKSGEDLRQDSRIEQLFDVMNDIYQCNAICFQNK--LKLETYQVIPLTTKIGLIEWVDNTNVLGSFLKDAMTDKEKES  3813 
ALVINELLA   3671  FLVKGGEDLRLDQRIQQLFGLMNEIFSHASKCHQYN--LQLRTYQVIPMTTRIGLIEWMKNTKTLKEILYETFTKEEKEF  3748 
CAPITELLA   3727  FLVKGGEDLRQDQRVQQVFNLMNEIYANDANCHARR--LQLKTFQVIPMTPRLGMIEWLKNSCTLKDFLRQGCSDVSWEQ  3804 
SPONGE      3789  FLVKGGEDLRLDQRIEQLFETMNKVLSDDPICSQRR--LNLRTYSVIPVTPRVGLIEWVRNTMPLKDFI--QLSDPEKKS  3864 
OYSTER      3743  YLVKGGEDLRQDQRIEQLFFLMNQALESDPACKQRN--LKIKTYQVIPMTSRVGLIEWMNDTIPLKEFLICNLTEQEAKF  3820 
SNAIL       3746  YLVKGGEDLRQDQRIEQLFVLMNKVLEKDPVCKARR--LVLKTYQVIPMNTRVGLIEWMSNTIPLKEFLLNAMTEKERTA  3823 
TRICHOPLAX  3755  FLVKCGEDLRLDQRIEQLFCVMNEILAQDSICSQQD--LRLRTYQVIPITQRLGLIEWMKNTITLKEFVTDAMEDHEKQH  3832 
SEA_ANEMONE 3742  FLVKGGEDIRLDQRIEQLFCMMNEVMSEDPACSQRN--LRLRTYQVIPMTQRVGLIEWLKNTKPLKELLHIAATESEKQA  3819 
PRIAPULA    3773  FLVKGGEDLRQDQRLEQLFDIMNRSLDADAACRQRA--LRLRTYAVVPMSTRLGLLEWVPRTKPLKQLLQEAMTQQQYDA  3850 
ESHARK      3765  FLVKGGEDLRQDQRIEQLFEVMNIILSRDAACSQRS--LQLKTYQVIPMTSRLGLIEWLDNTCTLKDFLSSNITEETQSR  3842 
STERLET     3775  FLVKGGEDLRQDQRIEQLFDVMNIILSRDATCSQRN--LQLKTYQVIPMTARIGLIEWLENTCTLKEFLFDRMTEEERKH  3852 
COELACANTH  3766  FLVKGGEDLRQDQRIEQLFEVMNIILSQDAACSQRN--LQLKTYQVIPMTTRIGLIEWLENTCTLKEFLSNAMTEEERTN  3843 
HUMAN       3750  FLVKGGEDLRQDQRVEQLFQVMNGILAQDSACSQRA--LQLRTYSVVPMTSRLGLIEWLENTVTLKDLLLNTMSQEEKAA  3827 
CAECILIAN   3769  FLVKGGEDLRQDQRIQQLFDVMNIILSQDAACSQRN--MQIKTYQVIPMTTRLGLIEWLEATNTLKDFLYNSMSEAEQEN  3846 
PLATYPUS    3757  FLVKGGEDLRQDQRIEQLLDIMNIILSQDAACSQRN--MQLKTYQVIPMTTRLGVIEWLENTCTLKELILKSMSEGEKAA  3834 
CANARY      3758  FLVKGGEDLRQDQRIEQLFDVMNIILSQDATCSQRN--MQLKTYQVIPMTTRLGLIKWLENTCTLKEFLKNSMSEEEDIN  3835 
OSTRICH     3728  FLVKGGEDLRQDQRIEQLFDVMNIILSQDAACSQRN--MQLKTYQVIPMTTRLGLIKWLENTCTLKEFLKNSMSEEEDFN  3805 
TURTLE      3766  FLVKGGEDLRQDQRIEELFDVMNIILSQDAACSQRN--MQIKTYKVIPMTTRLGLIEWLENTCTLKNFLMESMSEEEKDD  3843 
ALLIGATOR   3725  FLVKGGEDLRQDQRIEQLFDVMNIILSQDASCSQRN--MQIKTYQVIPMTTRLGLIEWLPNTCTLKNFLHSNMSEEEKAD  3802 
SOFTCORAL   3768  FLVKGGEDLRLDQRIQQLFGLMNDVMRDDAACHQRN--LSLKTYKVIPMTSRIGVIEWLENTTVLKEFIRNGLSETENET  3845 
STONYCORAL  3794  FLVKGGEDLRLDQRIEQLFGLMNDIMANDSACSQRG--LRLRTYQVIPMTPRVGLIEWMNNTKPLKGVLNSAMTKAENDH  3871 
ACORN_WORM  3779  FLVKGGEDLRLDQRIEQLFGIMNDILALDAACSQRS--LKLVTYEVIPMTPRIGIIEWVDHCLPLKVFLSEAMTKNERSH  3856 
LANCELET    3825  FLVKGGEDLRQDQRIQQLFDIMNDILTLDPACSQRQ--LRIRTYGVIPMTSRVGLIEWMQNTTPLAGFLENAMTTREQEA  3902 
SEA_URCHIN  3796  FLVKVGEDLRMDQRIEQLFCIMNSILAQDAACSQRG--LTLTTYQVVPMTPRLGILEWVKRTTTLKDFITRSMTEAEHKV  3873 
STARFISH    3815  FLVKGGEDLRLDQRVEQLFRIMNSILEQDSTCSQQG--LQLVTYEVIPMTPRLGMIEWAQNTTTLKEFLHLAMTEQEGNA  3892 
 
 
TERMITE     3701  Y------KKSCEEHCKWISKP   CNpQCSFYEKYGEAHMKYSPEETSAEFRKKVNMIPWDIMRRALQRLSVSPESYFIL  3771 
SHRIMP      3785  Yg----------EARALYGKN   ---------ENYTVAKKAKKRDVIKAYEEVVNKIPWDVLRRGLVRMSSSTEGFFSL  3842 
SCORPION    3814  FreSD---PKMTFYKFLLSKT   NSrDKSIPLLYENIYKIAD-TEVNKKFTECINMIPWDLFRRAFLKFSSSLEAFVIL  3886 
ALVINELLA   3749  Fi---sPNGPRYDYAKWMGVP[3]IG----KPKPYQVSYSKNTRSDAITNFLKRENLVPWNLARRAYQTMAVSPEAFFVL  3821 
CAPITELLA   3805  IqnKNlPNNPANLLCQWIGDS   -SnTRQMIENYRKCYQKYSRNETLNAFKKREAMVPWDMLRKSYQKLASSPESYFVL  3880 
SPONGE      3865  LpaAS------KMNQKWLEQK[1]GG--SNYVNWYYEMYKKLKADEVKKEYRRIVSAVPWDLLRRSLISLASTSESFLLL  3934 
OYSTER      3821  VsgN--------LHNSWIMKL   SKdPRDVQQGYMQMYLKYNMTETRRELQKKENIIPWDLSRRAFHKMSTSPEAFHVL  3889 
SNAIL       3824  YfgEN---GPSQLHYKWLPKL   PK-KTDWGLIYGQVYQNYSKTETMKEFRIKESKVPWDLSRRALQHLSTSPEAFHFL  3896 
TRICHOPLAX  3833  Y--LSsQNSPHQLYSKWLGKF[2]AG-GPVYM--YQSMYRKAKRSEVENHFKFRENSVPWDLLRRGFVALSASSEAYLML  3906 
SEA_ANEMONE 3820  M--VV-RRKT----KNML---[1]LT-LRILF--DIIISREANRTDTESEFKKKQAQVPWDLLRRAFQQLAASPEAYLTL  3884 
PRIAPULA    3851  YysYS--MNPVEHFNKWAATA[5]SKrAASHVKLYARTFVQCSKSDTVRSFRERESMVPPDLLRQAFLRLSASPEAFLAL  3930 
ESHARK      3843  R-----QQEVLPKYREWLQKM   AG-RKDMFLRYPTMYLKASRTETVTAFRTHEQAIPGDLLRRAFIKMSTTPEAFLAL  3913 
STERLET     3853  C------KRPAESYMEWLSKV   AG-KEKGIAQYITMYKTAKRTETVRAFRNVEHHVPEDLLRRAFMKMSTTPEAFLSL  3922 
COELACANTH  3844  YetLSpKKGPKAQYNEWLTKM   AG-GSVGPQRYGSMYKRASRTETVMAFRSVESLVSRDLLRRAFTKMSTSPEAFLTL  3919 
HUMAN       3828  Y--LSdPRAPPCEYKDWLTKM   SG--KHDVGAYMLMYKGANRTETVTSFRKRESKVPADLLKRAFVRMSTSPEAFLAL  3900 
CAECILIAN   3847  C--SStTK----HYKDWIQKM   GR--CDNISRYEYMYRRASYTETVVAFKARENLVPGDLLRRAFTKMSTTPEAFLTL  3915 
PLATYPUS    3835  Y--ESnPKGPVHEYSEWLYKM   SK--KQDFGAYMLMYKHASRTEAVTAFRNRENRVPGDLLRRAFVKMSTRPEAFLAL  3907 
CANARY      3836  Y--YS-PRGPRATYSEWLSRM   GG-KAQGISRYHAMYRNASRTEAVTSFKSRESSVPEDLLRRAFVKMSTSPEAFLAL  3908 
OSTRICH     3806  Y--SS-KKGPRATYNEWLSKM   GG-KAQGVPRYHVMYRNANRTETVMSFKSRESSVPEDLLRRAFVKMSTAPEAFLSL  3878 
TURTLE      3844  Y--HS-RKGPRIMYSDWLSKM   AG-KENGIARYKTMYSRANRTETVLSFRNRETSVPGDLLRRAFVKMSTAPEAFLSL  3916 
ALLIGATOR   3803  Y--CS-EKGPLFAYNEWLSKM   AGgKIEDFARYMPMYKRASRTETVMSFRNRENRVPEDLLRRAFVKMSTAPEAFLSL  3876 
SOFTCORAL   3846  F------DTIGYKHNKWIVEK[3]NG-NKHIINNYYPMFKKASREVIERKFRELQNLMPHDALRRSFMRLASSPEAFLTL  3918 
STONYCORAL  3872  Y--IG-PNGAGACYRNWIDKF[3]PR-NPSRF--YGEMFKKANRTETERSFTQKQALVPWDLLRRAFLQLAVSPEAFFIL  3945 
ACORN_WORM  3857  YanTR---L---DHHTWVDK-[4]VGdRTSHCVRYGELYKVASRTEILKKFQDLHTQVPWDALRRAFQRLSSSPEAFLTL  3930 
LANCELET    3903  FlhQR---LPLIDFDAYVHR-[4]VKnDPWGKV-YGSLYQKASRTDVTLAFRQVQSKVTWDIMRRGYLQMSSCPEAFLTL  3978 
SEA_URCHIN  3874  YtsRT--TGPVALFTTWLQK-[3]--tDGNITKLFTEAYKKANETETIKAFREREAKLPWDLLRRGFMQLSASPEAFLTL  3948 
STARFISH    3893  YnsRH---GPRYQHSEWVDK-[3]-GnQSNHGVRYGAVYRHANYTDTVKCFRSWEALVPWDLMRRAFIQLSASPEAFLTL  3967 
 
 
TERMITE     3772  RQSFACSYAVLCIAHWLLGIGDRHLSNILVSVKDGRCVGIDFGSAFGTA--TQFLPVPELMPFRLTPHIVSLLQPLE--E  3847 
SHRIMP      3843  RSAFAVSYAALCISQWLLGIGDRHCSNSLVSLKTGRVIGIDFGHHFESA--VQFLPVPELMPFRLSPQIVNVFQPIG--Q  3918 
SCORPION    3887  RYNFITSHAVLCISQWLLGIGDRHTGNFLVSTTTGIEVGIDFGHAFGTA--TQFLPIPELVPFRLTNQYLNLMLPLK--E  3962 
ALVINELLA   3822  KTNFTTSHAQLCVCHYILGIGDRHLSNFMVDLQSGRMIGIDFGYAFGSA--TQFLPIPELMPFRLTCQLRNLMLPLR--E  3897 
CAPITELLA   3881  RGNCATSHALNCISAYIMGIGDRHLSNHMVDLINGKMIAIDFGHAFGSA--TQFLDIPELIPFRMTRQLRNLLLPLR--E  3956 
SPONGE      3935  RCTFIQSLSVINICQYILGIGDRHLSNFMVDMETGQLVGIDFGHAFHSA--TQFLPLPELMPFRLTPQFVNLLLPHKv--  4010 
OYSTER      3890  RCKCASTHALISICQYVLGIGDRHLSNFMINLKNGEMVGIDFGHAFGSA--TQFLPIPELIPFRLTRQLRNLMMPLQ--V  3965 
SNAIL       3897  RCEMLTSHAVLCICHYLLGIGDRHLSNFMVNGRTGHMVGIDFGHAFGSA--TQFIPVPELMVFRLTRQIVNLGLPFK--V  3972 
TRICHOPLAX  3907  RSHFARTHATVSICHYLLGIGDRHLSNFMIDRLTGGMIGIDFGHAFGSA--TQFLPLPELMPFRLTRQMLNLMLPLR--E  3982 
SEA_ANEMONE 3885  RTHFARTHACICICQYVLGIGDRHLSNFLVDMRTGGLIGIDFGHSFGSA--TQFLPVPELVPFRLTRQFTNLLLPLK--E  3960 
PRIAPULA    3931  RTHFIKSHATLSVCHYVVGVGDRHLSNFMVSQEDGGMVGIDFGHAFGHShpRCCLPIPELMPVRLTRQFLQLLLPHEgqR  4010 
ESHARK      3914  RSHFASSHALMCISHWILGIGDRHLSNFMVNLETGGMVGIDFGHAFGSA--TQFLPVPELMPFRLTRQILNLMLPMK--E  3989 
STERLET     3923  RSHFTCSHALMCVSHWILGIGDRHLSNFMINMETGGMVGIDFGHAFGSA--TQFLPVPELMPFRLTRQFLNLMLPMR--E  3998 
COELACANTH  3920  RSHFASSHALMCISHWILGIGDRHLSNFMINMETGGMVGIDFGHAFGSA--TQFLPVPELMPFRLTSQFLNLMLPMK--E  3995 
HUMAN       3901  RSHFASSHALICISHWILGIGDRHLNNFMVAMETGGVIGIDFGHAFGSA--TQFLPVPELMPFRLTRQFINLMLPMK--E  3976 
CAECILIAN   3916  RSHFASSHALICISHWILGIGDRHLSNFMINMETGGMVGIDFGHAFGSA--TQFLPVPELMPFRLTRQFVQLMLPMK--E  3991 
PLATYPUS    3908  RSHFARSHALLCVSHWILGIGDRHLSNFMINLETGGMVGIDFGHAFGSA--TQFLPVPELMPFRLTRQLINLMSPMK--E  3983 
CANARY      3909  RSHFASSHALMCISHWILGIGDRHLSNFMINKETGGMVGIDFGYAFGAA--TQFLSVPELMPFRLTRQFVNLMMPVK--E  3984 
OSTRICH     3879  RSHFASSHALMCISHWILGIGDRHLSNFMINKETGGMVGIDFGHAFGSA--TQFLPVPELMPFRLTRQFVNLMMPVK--E  3954 
TURTLE      3917  RSHFASSHALMCISHWILGIGDRHLSNFMINMETGGMVGIDFGHAFGSA--TQFLQVPELMPFRLTRQFINLMLPMK--E  3992 
ALLIGATOR   3877  RSHFTSSHALICISHWILGIGDRHLSNFMINTETGGIIGIDFGYAFGSA--TQMLPVPELMPFRLTRQFINLMLPMK--E  3952 
SOFTCORAL   3919  RAYFARTYGCMTICHYILGIGDRHLSNSMVDLKQGRVIGIDFGHAFGSA--TQFLPLPELMPFRLTRQICNMMEPLR--V  3994 
STONYCORAL  3946  RSHFASSHACLCICQYILGIGDRHLSNFLVDMETGGMIGIDFGHAFGSA--TQFQPLPELMPFRLTQQFVNLMLPLK--K  4021 
ACORN_WORM  3931  RGHFATSHALLCICQYILGIGDRHLSNFMISLDTGAMVGIDFGHAFGSA--VELLPVPELMPIRLTRQIVNLMTPMK--E  4006 
LANCELET    3979  RSHFTTTHATLCIAQYVLGIGDRHLGNFMIDLESGGMVGIDFGHAFGSA--TQHLPVPELMPFRLTRQMLNLLLPLK--E  4054 
SEA_URCHIN  3949  RAHFARSHAVLCICQYILGIGDRHLSNFLVSLETGGMVGIDFGHSFGSA--TQFLPIPELIPFRVTRQIINLMLPMK--I  4024 
STARFISH    3968  RSHFARSHAVICICQYILGIGDRHLSNFLISLKTGGMIGIDFGHAFGSA--TQFLPVPELMPFRLTRQIVNLMLPFK--K  4043 
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TERMITE     3848  TGLFRETMIHCLRTLRNNYDMLLATMEVFVQEPSIDWLEFASRHESLNKKSHEESQT-    ---WYPQQKLDLAKLKLE  3919 
SHRIMP      3919  VGMLKEIMVSALGALQESRHVLTAVLEAFVKEPTKDWLDFVQKQ---------EGDTQ[ 2]KVELFSSKRIELLNDKLS  3987 
SCORPION    3963  KGVIEATMISALSALRDNADILLNTMDIFIKEPTVNWQENALKQKRIIGKVDENVDSD[18]DFNWYPKQRILFAKRKLE  4056 
ALVINELLA   3898  KGLFESTMIHVLRALRDNQDIIINTMDVFIKEPSLDWKQNAMRELNQMQSCDENHEDI[17]DPHWYPKAKVAFACRKLN  3990 
CAPITELLA   3957  KGVIEGTMVHSLRALRQHKEQLISTMDVFIKEPSLDWQNAAKKEIQAMSNRKEDTSKL[ 2]DSQWFPKEKVNIVRQKLE  4034 
SPONGE      4011  SGQLRSCMIHTLRALRHSPTLLLNTMDVFIKEPSLEWESNAKKQALA-----QKINTD    DNTWYPKEKVNICRKKLL  4081 
OYSTER      3966  HGLMESTMIHTLRALRNNCDLLLNTMDIFVKEPSVDWLVNAEKQMNEMKVEVSPEDEV    --QWYPKEKIEYVKRKLR  4039 
SNAIL       3973  KGLLENTMIHVLHALRQNHDLLLSTMDVFVKEVSLDWLQFAERQMRGGMGPKDADEDM    --RWYPKQKIETAARKLK  4046 
TRICHOPLAX  3983  NGQLKCSMVHTLRALRNKPDLLVNTMDVFIKEPSLDWQNFANRQNAKQG--LKTESD-    DFSWYPREKVTFAKRKLK  4055 
SEA_ANEMONE 3961  SGLVRNTMIHVMRALRGNHELLLNTMDVFVKEPSLDWQMFARKQAEDQHMEIGMYYE-    DLTWYPREKVLTAQRKLK  4035 
PRIAPULA    4011  RGLLYQTMVHTLRALRDNHRLLLNTLDVFIKEPSIDWKATAERLADKDIHSNESDQGE[ 1]VQEWYPKQTIGVARSKLI  4087 
ESHARK      3990  SGLIRSIMVHGLRAFRLDPDLLLSTMDIFVKEPSLDWKNLELKQMKKGGTWNKDVNTR    EIHWYPMQKVRYARRKLE  4065 
STERLET     3999  SGQIYSVMVHSLRAYRADPDLLINTMDVFVKEPSLDWKNFELKQMKKAGSWSEAVNTN    EINWYPMQKVNFARRKLE  4074 
COELACANTH  3996  QGLLYSVMVHALRAYRANPDLLLNTMDVFVKEPSLDWKNFELKQLKKGGSWTKEVNTK    EVNWYPVQKVKCGRQKLE  4071 
HUMAN       3977  TGLMYSIMVHALRAFRSDPGLLTNTMDVFVKEPSFDWKNFEQKMLKKGGSWIQEINVA    EKNWYPRQKICYAKRKLA  4052 
CAECILIAN   3992  SGLIESVMVHALRAYRTDPSLLITTMDVFVKEPCLDWNNFMLKQLKKQGTWTKKVNTA    EKNWYAVQKVNCARRKLA  4067 
PLATYPUS    3984  SGLVYSVMVHALHAFRTDPDLLLNTMDVFVKEPSLDWKNFETKMLKRGGTWTRAVNTA    DTNWYPLQKISYAKRKLT  4059 
CANARY      3985  WGLIYSVMVHALRAYRSDPDLLISTMDVFVKEPSLDWKNFEQRQLKKGGTWIKEINTS    EVNWYPLQKVNYVRRKLT  4060 
OSTRICH     3955  WGLIYSVMVHALRAYRADPDLLISTMDVFVKEPSLDWKNFEQRQLKKGGTWIQEINTS    EVNWYPLQKVSYVKRKLT  4030 
TURTLE      3993  SGLIYSVMVHSLRAYRTEPDLLVSTMDVFVKEPSLDWQNFELKQLKKGGTWSKEVNTA    EINWYPLQKVNCAKRKLA  4068 
ALLIGATOR   3953  SGLIYSIMTHALRAYRKDPDLLINTMDVFVKEPSLDWKNFELRLLKKGGTWLKEVNTC    EVNWYPLQKVNCVKRKLA  4028 
SOFTCORAL   3995  SGQLQSTMVYTMRALRNNHEILLNTMDVFVKEPSLDWQNFARKQAEKQKLNLNDM-T-    DLAWYPKEKINSAKRKLK  4068 
STONYCORAL  4022  SGTLQSVMIHTLRALRSNHDLLLNTMDVFIQEPSLDWQVYARKQAKTQG--INEEEQ-    KADWYPKQKVQSAWRKLE  4094 
ACORN_WORM  4007  DGLILSTMVHGLRALRNNPDLLLNTMDVFVKEPHLDWQ----KRAKSDASKYGDAA--[ 5]MIERYAKDRINNARRKLQ  4081 
LANCELET    4055  SGLLQSTMVHVLRALRSSPNVLINTMDVFIKEPHLDWK----NFAAKQMDKGMVGE--[ 5]DISWYPREKIKFAAKKLQ  4129 
SEA_URCHIN  4025  DGVLQSTMVHTLRALRQNHELLVNTMDVFVKEPSLDWKCFAVKQADYQKLS-------[ 5]DISWYPKKKIKFAKMKLQ  4098 
STARFISH    4044  EGILQSSMVHTLRALRQNHELLINTMDVFIKEPSLDWKTNASKQAKAQKDAGRVLEGQ[ 8]DESWYPREKVNFAQKKLE  4127 
 
 
TERMITE     3920  GANPVTITTEELKAGF   KDSKYLAKFLECVKG--HNSVRSQMPSYQLLPEEQVDSLLDQATDYNILGKTWQGWEPWM  3993 
SHRIMP      3988  DINPAYITLWAVSQNK[2]AKQKAYENLKQAVLGDRGESVRASVGERGLSTHQQVDILLEQATDPNILGRSWIGWDPFL  4065 
SCORPION    4057  GINPCYITKEELRLGH   SNKPIFQRLTDVCLGDRK-SLRQNLPKNGLSVKQQVKSLIDQATDSGILSRIYFGWDPWF  4131 
ALVINELLA   3991  GHNPAHITRDELVQGH   KGKTYCCKAAKVVLGDPEHDIRAKLPPKCLTVEEQVACLINQATDGNILSRVFCGWEPWM  4066 
CAPITELLA   4035  GSNPSHVMRAELALGQ[2]---SYLKYFVIVLMGDKQADIRARLPADGLSSEEQVAALLNLATDPNILGRTFAGWEPWV  4109 
SPONGE      4082  GFNSSHLMLIDLEHGF   KNKPEFKYLKGILLGDSSTNLRARVGKRCDSVEDQVDCLIDHATDSNVLGRTYGGWEAWV  4157 
OYSTER      4040  GDNPVCISREELKLGH   SKKPAFPALERVLQGDKRENVRAQLPASGLTVEQQVAALIDQATDPNIVGRVWGGWEPWM  4115 
SNAIL       4047  GDNPSYITRDELRIGH   LRNQALKDFEKVALGDVQDNIRARLKEKGLTEEQQVAALIDQATDPNILGRAWGGWEPWL  4122 
TRICHOPLAX  4056  GANPAFVTRDELRLCH   H----LSILESFALGDKQYNERARMPADNLSVEDQVTCLIDQATDPNILGRTWQGWEPWM  4127 
SEA_ANEMONE 4036  GANPAFVTRQELELGH   RRRSWFRNLQSACLGDRRHNVRAQKEENELTSEAQVDCLIDQATDVNILGRAWEGWEAWV  4111 
PRIAPULA    4088  GANPAHITKAELALGH   RKHEALKQMTNVVLGDPRSDLRAQLPPEGLTVEQQVQCIIEQATEPSLLGRTWVGWEPWM  4163 
ESHARK      4066  GANPAAITRDELQLGH   ETTEAYKSYVAVAMGDKEHNIRARVPEDGLSVEIQVDCLIDQATDPNILGRVWEGWEPWM  4141 
STERLET     4075  GANPAVITSEELKLGF   EKSPAYQSIIAVAQGEKEHNVRAREAPQGLSVETQVECLIDQATDPNILGRVWVGWESWV  4150 
COELACANTH  4072  GVNPIVITCNELQLGH   EKLSAYQSYLAVVKGDPDHNVRAREVKEDLPVETQVACLIDQATDPNILGRVWEGWEPWM  4147 
HUMAN       4053  GANPAVITCDELLLGH   EKAPAFRDYVAVARGSKDHNIRAQEPESGLSEETQVKCLMDQATDPNILGRTWEGWEPWM  4128 
CAECILIAN   4068  GTNPAIITCDELELGH   EKSVAYKEMKAVAMGDKTHNVRAREPKDGLTEEIQVKCLLDQATDPNILGRVWEGWEPWM  4143 
PLATYPUS    4060  GTNPAIITCDELRLGH   EKVPAFGDYISVARGSKDHNVRARQPEEGLSEEQQVQCLIDQATDPNILGRTWIGWEPWM  4135 
CANARY      4061  GANPAIITCDELRLGH   ERSPAYNDFAAVARGNSNHDIRAKEPEDGLSEETQVRCLIDQATDPNILGRVWEGWEPWM  4136 
OSTRICH     4031  GCNPGRITCDELRLGH   EKSPFFSDFVAVARGNAAHNTRAKEPEDGLSEETQVKCLIDQATDPNILGRAWEGWEPWM  4106 
TURTLE      4069  GANPAVLTCDELRLGH   EKSPAYKEYVAVAQGSRDHNIRAKEPEDGLSEEIQVRCLLDQATDPNLLGRVWEGWEPWM  4144 
ALLIGATOR   4029  GSNPAAITCEELRLGH   EKSLAYRDYVAVARGTRDQNIRAKEPEDGLTEETQVKCLIDQATDPNILGRVWAGWESWM  4104 
SOFTCORAL   4069  GENPAEIMKQDLESGH   KKAGYYEEMLSVLLGDKQHNQRARHYVN--TVENQVACLIDQATDPNILGRTYHGWEPWV  4142 
STONYCORAL  4095  GFNPAYVMRDDLQLGH   SKQSWYKQMESVCLGDRNANVRAREPESGLSVESQVSCLIDQATDANILGRTWQGWEPWV  4170 
ACORN_WORM  4082  GANPCHITRDELKM--[3]IKKHYCTGYIDVCMGDKKYSMRTREPATGLSVEKQVACLVDQAIDPNILGRAYEGWEAWV  4158 
LANCELET    4130  GVNPTHITKAELQLGH[4]WFKSFCL----VAMGDGGKDVRAQKPAEGLSVEDQVACLIDQATDPNILGRTWQGWQSFM  4205 
SEA_URCHIN  4099  GVNSTYITKAELEMGP[4]ARDAPFLKALKSTCGGNTESKRAQSKSKGLSVEDQVACLIDQATDPRILGKTYQGWEPWV  4178 
STARFISH    4128  GANPSDITQRELALGH   SRNPAFSAIKEVVKGDRSQNIRASSPKSGLSVETQVECLIDQATDPNILGRVYAGWEAWM  4203 
 
 
 


