Supplementary Figure 8 Lepidoptera

Supplementary Figure 8: COBALT Alignment of DNA-PKcs sequences from selected Metazoans with
clear DNA-PKcs orthologues (Capitella, termite, flea, stony coral, limpet, human, starfish scorpion and
shrimp) with examples of Lepidoptera Danaus (Danaus plexippus, butterfly), Bombyx (Bombyx mori,
silkkworm), Amyelois (Amyelois transitella, moth), Arctia (Arctia plantaginis, moth), Papilio (Papilio
polytes, butterfly), Pieris, (Pieris rapae, Butterfly) and Plutella (Plutella xylostella, Moth). See
Supplementary Table 1 for complete taxonomy.
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Supplementary Figure 8 Lepidoptera

CAPITELLA
TERMITE
FLEA
STONYCORAL
LIMPET
HUMAN
STARFISH
SCORPION
SHRIMP
DANAUS
BOMBYX
AMYELOIS
ARCTIA
PAPILIO
PIERIS
PLUTELLA

CAPITELLA
TERMITE
FLEA
STONYCORAL
LIMPET
HUMAN
STARFISH
SCORPION
SHRIMP
DANAUS
BOMBYX
AMYELOIS
ARCTIA
PAPILIO
PIERIS
PLUTELLA

CAPITELLA
TERMITE
FLEA
STONYCORAL
LIMPET
HUMAN
STARFISH
SCORPION
SHRIMP
DANAUS
BOMBYX
AMYELOIS
ARCTIA
PAPILIO
PIERIS
PLUTELLA

CAPITELLA
TERMITE
FLEA
STONYCORAL
LIMPET
HUMAN
STARFISH
SCORPION
SHRIMP
DANAUS
BOMBYX
AMYELOIS
ARCTIA
PAPILIO
PIERIS
PLUTELLA

CAPITELLA
TERMITE
FLEA
STONYCORAL
LIMPET
HUMAN
STARFISH
SCORPION
SHRIMP
DANAUS
BOMBYX
AMYELOIS
ARCTIA
PAPILIO
PIERIS
PLUTELLA

FRRRPRRRRERRPRRRERRRR R

74
70
73
74
77
75
76
77
66
63
66
65
65
40
66

152
149
145
151
154
155
153
154
155
131
129
132
131
131
105
131

224
223
215
229
226
227
225
226
222
192
191
194
193
192
168
195

304
299
294
309
304
307
305
305
302
254
259
259
261
261
238
265

—--MARALQEQLAG[ 3 ] D--TRGQPGVVNA-RISHESIGNIGAICLN-DVNASDVDLAYSVIFNHETGLIKFLKKIIQND
—--MMGSELIGFVE VINSCISGNHLNKYIEAKSNISNIISYFED-KRKRTDLDGAFTVLFDKKTGILQFIQKALKQD
—----MASIVEDTFK DLKLCIQTKQGTK---AKLCISNILRFFKG-EVTSSEIDFALSIIFNEDDGIIPFIKQHISEV
—--MSDL-LNRYLT[ 3 ] SLPSLDAP-HCG--LDASNTVVDLGSFCLE-NVSSSEQAYYSSLLFSGETSIVSFLRKVITLD
---MASGLLEESLR[ 3 ]A--NLKDGGQSEL-DQIDSIVPTLSQICLH-EITEKDIDYCSSVLFDKEIGVTTFLQKISKKN
—--MAGSGAGVRCS[ 3 ]LQETLSAADRCGAALAGHQLIRGLGQECVL-SSSPAVLALQTSLVFSRDFGLLVFVRKSLNST
—--MATADLPVKLS[ 3 ] GLISTKSGLHVA--EKAQDLVVDLGHLCLR-QLSENELAYCCSQLFNKDNGILVFLNKAIPKD
mneITNSLHENILK[ 3 JFIKYQKDEGHSSI--—-- YVIKDISEICLRgTLSEKDRSYVCSLILRKEDGFLHFLEEAVNTP
---MAGGGREEELD|[ 4 ] KLQSFGPGNGQGDPDAAKDVIVDIAELLAV-DLTPAQYDLYISQVLG-EKGIITFGRSVSKDQ
FIDHYEINSDCNKFRLALKSAKVALDEDLA----PFESEWIFSTLFHNPVNLLEVVSKRWSDE
LVQEYSKSANG--FRKALQTAEAVFKEDLA----GFEIEWIVQTLLCEPVCLLKIVCSE-QDE
QIQEFPSDPNPRVFVKSLQTASDVLKFDLA-
LVSSYPDNPEPRDIEKALRTAETLISGNLA-
IVDRY-QDVQRKSFLEACECAYRVLKDDLT-
———————————————————— MNSQRYNRLV----NKFSDWFVSSLLHOPVNLLDTLQKKRGDS
LIESYPREATLODFVKAVETAEAVAKEDLA----PFESDWFIRTLLSSPVDLILSVRRHHHED

EFEG--CKCEILELLKTFISKFPGKVHPYAVDVKDACLQLITRDRRARVKNNATPLLIELLKQtsGLPVAGDLQVEGMIE
AFTE--AIKESFTLLKQLIDVFKERMSCHVVQIKDLCKTCILLEKKAEEKDKAFDVIQSVLE-~--NGPWNDNLNVDELED
YLQE--SIKFSLDLLLLLVEELPIKIREHIKEISKISIKTLYTDKMAKEKSIALQILVAIVN---NKEIVDLLDINYVIA
EFQD--AKIELLKFLQSYVMKMGKKINPYVVEIKDICLKIFSQDHSNKAKAETLPLMAEILDVk1ESSVVEKLDVPKIFD
EYQGsnAKYGLLELLSDFIHKVGKKALPYLVEIKEASLSNYMTDRFTKIKSSALPVLIKVLELsVGSNMGEDLKIQKFIE
EFRE--CREEILKFLCIFLEKMGQKIAPYSVEIKNTCTSVYTKDRAAKCKIPALDLLIKLLQTfrSSRLMDEFKIGELFS
ELKG--SKEQLLEFLHAFLLKAGSRLLARTVEIKKICISAFMRDKSAKVKTKTFPVLIELLQRsaSAQMEADLDIPKMIE
SLKD--SLIEALQFLNLFLINIGNKVVQYGITVKDVVFSIFLRNOQLAKVKILALSALIKVLELCSGAISSEQFNLQKIVN
SFVE--AKKSTLDVLKTLLDKEAQKINKYVDDIRKYTLYLYNVEKSTKVOAAALEVFCTLLAKCgSHIDIQEINVDQOFIE

EYTK--STMDALKLLDDAIVKY-DNIEKYYEDIVQLCLLPY--—-PTTQRHNALACLTQVAR-——————~. RSVCGARHYY
SWRS--CIVASFKLLAEVLPKCEDFGDHLFQDVLNVCLMQY----DAMIRTNAINCMRALCK MSPVVAGQ--AE
VWSN--AITEAFKLLGSWSEKYHAVLEPYFENIVKVCQLPH—----APHVRRPALVCARALAR-~———~ VTPRAAAC--AR
EWLK--NIAESFKVISRLVCKYWEVLEKDHETIVKLCMLPY----DAQTKKAATHCLIDILK-—-—-—~ NPGVDPG-NAK
VWEFD--PIGKAFKLLSNVIEKFKEECSQHFDNIIRICEIPF----ESRQRALALQCLTSLVPY -~~~ CEEVANNY---N
VWIE--SIVDALTLLANLLQTHHNGLHHYYHQIVQVCSIVS—---DGACRTPALTCLLHTSH--—-—-—— HSAAPA-NLQ
VWSS--TVVRCFSLVEALGERVODYQEDLF-~--KISQLPH----SAAGRRRALLAVRALAPW-———~ LGPALASHWPAL

RLFKELIK-sPKPAAS---VKAHIFHLLGVIAELFPEKMVRGSD-KL-LNLYMTTLKQ-[ 2 JESKTHEPEYVLIAGCLQG
KLINPFKS--NKSNTMpakVVQKHLHILGIIVHKYPECLRPEET-RL1ILRIYLSELEMQ TSHATAVKYQITIAGCLNG
QVVHHLEY--GKLSSL---VYEQLFPLLGILARDFPYEMQDHVS-RVQVLLY-SQFETQ TKNLVNTKLRIIHGILTA
KYFGACIQ-pVKHSST---VKYWLFSLLGTIAKVFPECVISHSD-HL-VKHYVSVLKLE [ 7 ] TRKTKKPDMLIIAGCLRG
KFFMELTK-aSKLTAT---VKGKIYYMLGVICEIYPEYMTTDST-KL-LDIYKSSLKS~[2 ]MSKTNKPEMTIISGCLEG
KFYGELAL-kKkKKIPDT---VLEKVYELLGLLGEVHPSEMINNAE-NL-FRAFLGELKT-[ 2 ] TSAVREPKLPVLAGCLKG
LYFEQLMQ-pSKLSQT---VKQGIYCLLGVLAEIYPVLMSGYSE-RL-LSVYIATLN-~[ 3 ] TSKTRKPELTVIAGCLTG
KIIEYLAQasSKITPT---VKQQAYYLLGISSRHYPDCMQLCSE-RL-LNWYLKDLKFH TTSNQKSESSIIVGCLQG

RLCIDIRS---AKGST---VLQHQLOTLEGMLMYSYPONLRHQSP-LI-LKIFKGQLVKH[ 2 | ----SKPDLNALAGVLRG
VICEFHPHVVSEDVD-NI-WRVFLNILDSN  ———-- KYSGTVMKAVLQA
TLCEYHPAYLSNEYN-KI-WRLFLNLLENN ~KKTDTVTSAYLQG
TLCEYHPEELEGQAT-RI-WRTYLGFLSSS ~GLTDKFVSSVLEG
INICRYCPEGVDQEYI-RV-WRIYLNMLQQOO ~NNTDTIVKAVLEG

KHLVSL-S----NEKT---CKAPLAELIGAICCHYPDIVKSNVA-KI-WRVYLNLLDS- = -—=-- KHSDTVMRSLLLG

HLIAEFEC----PRVS---SRGPLGLLIGSICRSWPQVIEEQRE-RV-WRIFLQVLEDE  -—--—- OLSGTARAAVLEG

LHAAQYAD----DAVT---VRAARAQLVGTICEYHPELLONETGaKV-WRIFLCTLEAA  -—-—- KTTDSLINAVLTA

LTHFMVNFTQSADeGAEHAYSIYKYCVKTMDONIKKKRYEMPKASLGLMAKHSAQMSDYLLDDFKDLYETLSYWTNENNR
LTEFLYVFPLKPQ--EKEARRIYD-CVTAVARKHK-EMRVAPRCALGLIQAHGGOLAKFLYDEYKFWHEFLLKWINSAGE
FENMFCTFAPDPEiDTEECLRLYN-MLKTMSYPGDVKFRPAFRAALSLLTKHGNLVSEHLYKDCLWWHNTLOSWLKLSWE
LTSYLTNFTQSVSeGSKFAKDIYTYGRMAINPQVSLSRYEVPKAGLYLFAKHSAQFKEYTAKDYEVMYGDLYRWCKHHNK
LTSYLVNFTQQS--GDDSCYYIYKYCKMALKOSTTLTRYEVPKAGLHLLSKHASQFNEFLIDDYEDMYDRLYFWSHEHNR
LSSLLCNFTKSMEeDPQTSREIFNFVLKAIRPOQIDLKRYAVPSAGLRLFALHASQFSTCLLDNYVSLFEVLLKWCAHTNV
LGHYLVNFTQSVEeGAKHSKDIYRFARMAIDPTVDHTRYELNKAGLNMFAKHSAQFGPYLYSDHQDLHEAFNKWSAHNNP
LNEFMYQFPLQODTeDTEKAYQLFKFIRIILSKR-DVKTYDMAKASLTLLSSHASLLAQFLYEDSMNIYKIIEIWTNESNR
LALYLHHFPEGIDADPQLFTELYKHIHKVLNPDLNLPRRDAQRAALELITHTHGAKFSSQLFEDCTQVFQWFVKWCGSRNR

ILRLFKNFGEDLP-----SGELIRFYDQLVR---HFES--CQSVCIEILTHHAGLFFTCVTRDSRT---RAHLWK-—---
ILGLFKYYGSQLP-----MVELAQFYQDLFG-YLDMTK--CKEVVLAILEEHTDLFLESLAEDPTL~--~-RMKLWAHVPT-
VCGLLVSFGRSLP-----VSELWDFYDTMVR-LOD--R-~-CGDVCIRILRAHAPLFKERVAEDARA-~--RRRLWA-ARG~-
IDGLFENFGRDLP-----IMEVNNFYKDFSRKCARLSK--CIEPLLSILKSHAGLFKEKLAEDDVL---RLYLWG--LNS
VSGVLKSFGNELD-----TKEFPVFYKHLVD-SGSISK--CRDVYLKILAKHADLFRELLANDPRI---RMSLWQSYPDS
~TADLLRFYNLLRTAVFFHPR--CHTVCMRILRCHVSLFCERASEDTML
LDGLLRSCGRDLP-~----TAELNQFYDTLAQEYVYICS--CRDACLKLLANHSKLFPERLAQDLRL---RTHLWNEIPNV
EMAHIGMLALEDFLVQISSALVTKV KEG[1]RKEGAV FK FFIQKFRDIMDNNSSGSKEIATIAIKGY
DHK-AGVSALDVFYNQVASILKDNT SE- -TGHHV FL YFINFFKNKMLSSSTSSYDMKLVIKAF
DIS-IAVPAIEVFHIQIAKVL---L IK- -KELKV LL FFINFFKTOQLQTEKIKTYELRIVIRGF
ETSYAAYAAMEAFFQQISLYFVGRH G--[1]KSDLAM M YFIKTFRRIIDSVLSDTROMATIAVRGY
DILHVGMCAMESFLKEVNMSYLSF- -— ---GDS VF FFIKQFRQIMNSSESSDKEVSLAIKGY
ELKKAALSALESFLKQVSN-MVAKN AEM[ 1]KNKL-- -Q YFMEQFYGIIRNVDSNNKELSIAIRGY
AVKAVGFAAQEAFLOQIAEILVERA AKR[1]ASDMAV FR FFVKRFRDIIDNPQSDTRALSSAVRGY
EVRSLGYNALDAVFKQISDMLEQNY E--[1]SCKAEI FK FFIEKF-QLMIKCSENIRRVSTAIRGF
DDHKAALPAMDTFIVVIANMLELQA MED[ 1]KRGVKI FK YLLOEYNKMLETSESTSK-LSLAVKGY
——--LRASDALAAVYKVC-—=—=—=— [28]DEA -PGLEL[ 88]LM[315]-VLERLIRVEGNYSQ----AYMEL---

L---QVKDALLAVYTVIFDQVSED-[27 ]IAF[2 ]KNDYKI[101]LD[ 333 ]MVADQLMVMINSPEQSNYEAGLDI---
DTHGVNRQAILSVYNAIEQVFKENR[ 41 ]CDM ---HAI[ 93]FE[347]------ VLNDTTLYSVNKQAFLDI---
AV=-———- RALSATIYHOMA—-———— RN[35]--- LPDSNV[ 98]FD[339]----QLRFLLNSDQGSTLEGRLEI---
S-—--LAAEAITSVY————- LAATNA[45]EQF[9]SLEFSL[105]FD[384 ]AVVEHAILMMGSQSSITKRAGLDL -~~~
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GYFAAPCKLYLTPKDVLFMFNEMLHRSEQLFLSGAEQNDDRIIGLHSFLGALASIVEE-LDQFSETFLFSLERLVVLOMO
GLFAAPCRVYMTPQDVLYMFTVVMQRAEQIYFKEGDISNADLONLPDYIESLSSIMRQ-LSAVTNEQLVALQCLTVQLIE
GTFSSCCSALLSQDDIIPLYKIIIQOTEVMYTSE--TOHKSIQNLPEYLESLSIIISH-MPSINNVHLKALQNLIVILFQ
GYFSKPCKLFMQADDVRFMFSEIMQRSEQFYLSQOSDLSEDRAQHLPTFLEALSSIIEE-LDKISDSVLACMERIVRVLED
GLLAGPCRRFLNVTDVVFMLSEMLNKCEQQFLLKVGENQDKMYGLHSYLDAIANIIKE-IDELSETYASIVEHLLVMQOIOQ
GLFAGPCKV-INAKDVDFMYVELIQRCKOMFLTQTDTGDDRVYQMPSFLQSVASVLLY-LDTVPEVYTPVLEHLVVMQOID
GYFAAPCKLFMTDDDVKFMFTEMIQRSEQLYLOOGEVSDDKLNQLPNFLEALASIMRQ-LDVLSDSFOAALERLVVVQVS
GYFAKVCKLYLTEKDVKYMLNDVIKKSEQHCLNEEKILDERIQILPSFLDSLSSIVLQ-LOEISESSLNYLEKLAVFQIQ
GLLSGACRQFLSPVEVHTMFSQVLTASQHAFYQSGDMLENKLTNLPSYIESLAITIISN-MDVVNSGILENVQQLSSALVE
~LERILDLLRHRNAVCERFLPGLVLK--VLEAEDANVIIDKLLSL--FLEKIFLFETS--—-- LQSFMEDVFVVINEAKC
—SLAVLRAADPTHAPLRAALPALLP--GMCGAVGGGPALLAATHA--FVRAAAMYDPAtTVGMIQEMMRHLTHP--~--KS
~LDALIPAIGDNHSIIKTYLPSILDRISMTNELEAISTFDIATNL--FLEKMALFDVDAVEKLLRNLFKNLIVGGEIGKY

~TRIFLKALRENDSMSINYLPNIIT---LLSKRIVNDVYKSATDI--FMEKIDIFDND--—-—-— QKILSGIVGNMLI--—
—~AEMLVNIMKEDNVLAQKYLPEIILRTAETNLTKANIIFKNATDL--FIDKIELFRNV-IIGIVMKLLNVIQDGGREFNKM
—~LLAASQAVRDDSVSLRAEILKALA-—=———=———=—= VKGGLHL--ATLPVSSVPPA---DLISSLLSGPLPPGFAPFN

—~TETALAASKDNSSVVE-YLPKLLNSILRTNETDFDITYEEATQC--FAKNSVLFTQDtLECTSKDLLATLTSVM-———~

VLPRLHVKLHNQCYIALIRLFLGLA-LKGSIFKGFLERI--IYQSLIRSCSHPIVLE-SQEAK-————-
NFPKLPKPFHWLAIRAITVTLSSLAESGGTFLEEFLSNV--VYQGIIRSCKHQIAIDVELQKG-
EFHQLSGSHHNLCIESLMKTFFNITQINGCFYEEVLEVT--IYHGVIGTCSHPIAIESFEENE—————————————

KFAILNKGGKFLCCKALIRVLFHLS-SKGAILRNFLSEI--VYQGLIRTCSHPVILK-=—=—=— EVNGESTIMEEREVYE
NMPMLNEKMHFMATKSVIHVLLALM-CKGSVFNQVLSGV--VYQSVIRTCSHPIVLE-TEQTD—-—-—— DDTLYNVDVEK
SFPQYSPKMQLVCCRAIVKVFLALA-AKGPVLRNCISTV--VHQGLIRICSKPVVLPKGPESE-——-—-- SEDHRASGEVRT
SYPRVPNKYQYLSHQAILLVLIALS-SKGATLKNFLSRV--VYQALVQTCSHPVVLDGSPSIDhPVLGNDDQDTEADILA
NFPYLPSPYHFLCYNSLIKLFLAVH-SKGPQFKGFLNKI--IYQGIIRTCSYPVRFE--—-IE----AREENMSGDNLEL
HFPLVSSFKRFLAYRALFRLFFTVY-NKPGYFHEFLHTF--VYKAIVLSCSHAPEVESSPGEQ-GSSWRGKAGGGEEWKG
——————— RVKIDKTIAFMRNVLNEKRMDGDLFARVAPGL- -=-—=-———————-—--VAMKGWLDFDETMRS

DVDFARHETTVRTAVDFIKVVASEKKLDSAIFLG-—-—-—— SVARKMV1LCELKSAFRFESDFDL
DIETYKRITNI--CVHIAKEASVSNKIDNSRITGEVFNAinLDNS-- DFYRSIYVLAVVKDKFELDSSFCG
———-NNNKTDIEYILEFLKKVFEIKNYDGSLLVEMIFND-sLDDVMQDVLTAGLEEKFVNVLQVLALAKHDFDIKDTILK
—ADVLILKNKIKLTLDFIKQIYGEE-INWCEVFEVIEKQ-—=-—=—————————— NGDVSRLFViLSIAKEMFDFDESFSN
SFGRLLNVLNELRGSPELSRRVCL
DALKYLLVLSEAKKSFEFSAEVCA

—~FDEMNLEKAVKFTVNTFKDIFSRTPETDKMVLELLKDT -——-KM-—

VDV---SYQDYLPMWKALLTAGKLKALGQ-YNITAEQH----RVLASAIYDELLSAMLKMISRLDLSSNS---[ 3 ]JESQP
NVF---TYKDYIPLWKELLS---VNNFQK-RSTSLTQT----QLIVVKVYDKLVNTVLVLMKKLDLSTRKKTN IEAL
NNI---SYRKNFLPLWIGLLS---QKDGVQ-KELSL-—=—===—=—=—— RIYDNIMKAFFAIINKLDLSTKRKVK NKS-

GSTPNTSLKDYLELWEYLLDKDKLKDESL-LGKQL----EERKVMHGLVYDEMIRGILRITHKLDLSSSKGS-[ 3 JEGDT
QSI---SYKSYLNIWNLLMDSPEIKVVLF-ESFALFIL----TQLTDALYNELMNSVIKVLNKLDLTSTTSTE[ 4 ]MDEA
GKWKVPTYKDYVDLFRHLLSSDOMMDSIL-ADEAFFSVNSSSESLNHLLYDEFVKSVLKIVEKLDLTLEIQT-[ 3 ]QENG
DAR-HITYKDYVKLWASLLDSTHVKEVQA-MGMNY--~--ADRRKIHIILYDELIFSILKILSKLDLTSNKDT-[ 3 ]QDQV
KNPREITSKSYSSLWENLLYIVRNKELNH-IGISL----EDRHNLLQLIYDEIISVVLTLLKKLDLATTHSM-[1]DSET
LKNEVVTFSSYIPLWTALMVPEKVANIKV-SGMPATVM----TEMSNFIYSEFISCILEISEKLDLTTYKQONE[ 3 ]QEEV
AVVRAADG--—===——— TGGGLDA-———-—— DITLEFLSVFSEVLFOANFEATLTLLSNVIDNATPKQIIKNG ———
RLLEGNG--LLD--LEVED--LED-PFS--VAATLRVLTDFAGTYMEIRREKSVELLAGLVEKLKPNLIITVN
TMFFNKT--ILNQLYGIDDMFLEDGPFR--LESILVFMKTYADTLLEFNYEKTTNLLSTIMRNIPPSSVIDNE
TFIPKDA---LTKVMNILSVNASVAIQQ----NICKFLNEYSLILLEVDKEKTLKCLANLIENLQPESLPTLK
KLLKENF—-———————= VGFNIEENCNCLYyLDGILNFCIQYADILVKLHLEDTVRIISTILLKLKPKEIIDHR ———
TLDGIVPRKLFAL--—=—=——————— ECPaPDVVFQFIAWNAEVLMEINAEATIETVCKLIESLKIDEIRSI- ———
KIVSADNFKVFTVIKELLDGNVKGYTFEFCLKIVYKFMAEYAVAMLELKYVVTLELLNLAVTKTTPVHVKKLH ———

S[ 7]---DPSSDPLRGLHAVCPEDFILLTNLVELSRDLLPVTQTQKFSSWVFPFGHQLILQSSKLPLVSGLYKMLTVCM
S[ 6]EADIPVLDPESGLEANNRKDFQVFINLVDLTRDVLMSVDCSQFEKWIQPFFYKVISESSNKPLVSGFYKLLTVAL
-[ 1]DDDILYCDIKSSLEPNKLKDYHIFINM--——--—m—————— e WIPTYLKEVINCSYKFPIASGFYKLSSYGL

L[ 14 ]DKEVSLSDPVPGLQPKVPKDFLIFISLIEFCRCVLPNYCVTLFERWIYMFCRDIIIMSSRFPVVSGFYKLLEVCM
S[ 8]ETDDVSADPTSSVHASKPKDFQVFINLVDFCRELLPNKHINLFENWIFTFSHNIILLSTQNPLVSGFYKLLALCM
D[ 4]VWMIPTSDPAANLHPAKPKDFSAFINLVEFCREILPEKQAEFFEPWVYSFSYELILQSTRLPLISGFYKLLSITV
A[ 7]DAS---SDPLHGLHATKPKDFQIFVNLVDFCRDLLPANQPALFKQWVYRFGHEVILLSCRLPLVSGFYKLLTVCM
K[10]ELYSTVSDPFYGLQLSKPKDFRVFMNIVDFCKDLFISKHNELFEKWILIFGLEIIQFINKNPYISGFYKLITVCL

QVASQISYFK--EMNRQLK[ 20 ]QEEACFMLFTKFAKEVMTRLRQYKDDLLASCLGFILALPREITALDVTTFVPALQRS
QLCDRLHYFSDYGDMLNQP[ 2]QKAS-YSLLCRFLQELLIRLQQYKNDLQVACLETVIAAPVALVVPLLPHAVPAFEVI
DFCDICEYFDHY-—--- EE[ 2]EKSSCYVLVLNFLQECAVNVRMFNGDLQESCLRVLLTAPVIFIPELLVEASISLQII
KMCEKLSFFKNIKAEKPDL[ 13 ]DCMKCFVLFHKFTKEIVVRMQQYKDDLLFSCLLVVLSLPLELVTLDLVSSVAALKLT
KISNKLAYFQVNESNEQEK QKAVCYLLIKKFSKEVLVRMKQYQODDLLAACLTLILSLPKEIITEQMIDVVPAIQVA
RNAKKIKYFEGVSPKSLKH[ 5]EKYScFALFVKFGKEVAVKMKQYKDELLASCLTFLLSLPHNIIELDVRAYVPALQMA
NICTQIQFFKCIKPSDLSS[21]DRCICFTLFAKFSKEVLVRLKQYKDDLLASCLLLVLSLPHEIVQAEVAHLVPALQMT
TICKKTRYFQHVKKLKTKE[ 7]DCLIaFELFAKFSREVVIYLQQFKDELLASCIEVILSLPTEIVESEINILIPAVQIS
TCSRQTQFFSRKQDPEVET[ 1]----- IHLLMSYVRELLQRCRQYRDQLLASCLTLILHLPLCIVQEIFPQLVSPLQMA
—-— KHFVLCVQIIRN-—=—=——— I e L e D

E— NDFSACLCTYKN-——————— ILKVLPPEI——————m e —mm
-------------- E— QHLLTCLKRYEN-————---LLKCLPKEF——————————— oo
-------------- E— RNLAECVQRVR-——————=-LENSDVNKL—————————————— =
-------------- E— KHIEECIKSFAF-——————— IWKNTPRSV-—————————mmmm =
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LEIGRSYLPLARTSLNTLESWSKSLPPDVMKPFYEQLLPYLDAYLTS[ 1 JADEKNDTLSLVQKDPMKKQGK[ 5 ] KLLKQT
FRVGRSMLPLARLGLSALDKWYCTLPSHLVTPLLMQVLPYLDPFLRS[ 4 ] SGQDVIIEKELMVLGRRNRTN -YSQNK
FKLGYNHLTLASLALETLERWTDHLSKEQNTILLDEVLSCLEPYLQS[4 ]GDPDV---KVCLITD--——-- --SRSQ
FKLGLSYTPLAEAGLDALESWTTALPADKLKPFLREILQCLDGYLTT[ 6 JHNECNTIV-LITSSHHTSRGR[ 4 ]KLLKMK
LTLGLSYLPLAGIAIDALEYWCHNLPDHIVKPHYSCILPYLDNYIRT VDKGMVAFSIFM---WYISCG[5]SLLFSS
FKLGLSYTPLAEVGLNALEEWSIYIDRHVMQPYYKDILPCLDGYLKT[ 3 ] SDETKNNWEVSALSRAAQKGF [ 5 ] KHLK-K
FQLGLSYLPLAETGLEALERWMLHLLPDSLQPHLKVILPLLDGYLR-[5]GSDAADVVQTVTMASASSSGR[ 8 ]JKLIK-G
LOLGLSYLPLAMSCLDALETWLYSLPSELLKEHYCKLLPSLNDYFLA —-SDNISLQPLKNIHTFTKQSL[ 8 JKISQYK
LOLGVSYLPLAEVCILALQLWTKSLSQEILSEHMPHVLPLLLPYLRS[ 3 ]GGEAEVHTRVITVKMAFARQR[ 5 ]KKMKES

-------------------- -—-KYG
-------------- TNAFDVWFSVLPINEITT SLEENK
-LDSYEHWLTNLPLPNIQD IYIEES
-NMSYDNWCKKLNLETVTE ELNKII
- IMNFKLWCKEFEIDKIAT DIKNDF
-------------- YEASENWLRKQNLCEVAR ELRRYE
-------------- IDNFGTWCKHLPLKRVTN —————————————  NILKKT

MFDAE--[ 2 ]KESELKEIQRKCVLLLGSLGGSINHALVF-G-QTANPPDLVAWD--SDQHLKFDLPFLDIKTSIYFDAFL
KVARKKI[ 3 JPESELSQLQHEIISFLGQLDSTTCLALLK-D--PQQEEDVIPWAtcLQQPLVFPLPFKDMKLNINLEKLI
KKVKKQI[3 ] TPSELALLQRDIITFIGKLSSMDCSSLIS-KnISNHYDHLIPWD--LKQHLRFRLPCQGVKPLIYLDKLL
PQSQH--[ 2 ] TLTPLAKVRHKILRMFGGLGGETNILLLD-NtGINSSN-AVVWD--TENHLTFAVPFQDMKPSIYLDPFL
FSSFSTI[8]YESKLGVIKDRVVQYLGSLGGSINYTLLT-NsQDDISKQAIAWD--TEQHLRFETPFIDMKPIIYFDPFL
TKNLS--[ 2 ]EAISLEEIRIRVVQOMLGSLGGQINKNLLTvVTS SDEMMKSYVAWD--REKRLSFAVPFREMKPVIFLDVFL
ASTTG--[2 ]QDSPLRSVQLRILHLLGSLGGQTNAYLLE-TsAEEIAKVAVAWD--TQPRLQFAVPFVDMKPNIDLDRYL
KIKQTDL HESELIKVQHRILRFLGSVGNQYNFAMIS-AdKIKIHEVAVAWDinKQNHLKFYLPFIDVKLEIFLDKFL
KRVEETA —---MQKIQLMILRLIGSLDPLLRLHTIP-QdPDTIASAAVRWNV--QKLVKFATPFEHIKIDIYLDDLL
LNDTNDT -—

LLDEHKA
YYDN---
NMAD---
FEDIN--
FNTERWE
FVSDDAI

PRKVVTLATVSSDRQTKVAACELLHSLVLLMLGRSASQP----TGNPMAAIYRKLFPOMLKLATDVEQVSRQLFEPLMLQI
PRVVELAMTSSDRYTRFTACELLHGIVMLILGSGQEAQ--TSHPDKYSELFRKLSLPLLKLGCDPDPAIHRLYNLLVLQL
PRINKLVLDSNDRQTRIAACELLHGIVLYILGTGMQVN--TA---QLVHLYTNIFPTLLQLAADSDITIAMQLFDPLMIQI
PRVVELAAKSSDRQTKVAACECLHSLVHYMLGKSVTQP-qGFKKSPMEHLWKHVFPTLLQLACDVEQVSEQLFKPLVFQL
PHVVELASTSSDRQTKVAACELLHSLILYCLGRGAQQPgeVQKRYPMOKLYKKLFPAMLKLACDVEQVAKQLFEPLTMQL
PRVTELALTASDRQTKVAACELLHSMVMFMLGKATQMPegGQGAPPMYQLYKRTFPVLLRLACDVDQVTRQLYEPLVMQL
PRVVELALTSGDRQTKVAACESLHTLVLFMLGKGTQQPeqRQAKSPMOHLYRRVFPALFRLSCDVEQVARQLFEPLVMQL
PRIVTLSTTASQRQTKVAACELLHAVVTFMVGCGAQQQOPeLOATYSMKKLYKNVLPALLQLACDVDEVARKLFEPFTFQL
PHVVDLAVNSSDRQTKVAASELLHSIIILMIGTGAQKSqeTQLKEPMAPLYRHIFSAMLRLACDPDHVTRQLFLTLSYQT

IHWFTKSNNSHRPDTEALLNSLMDGIVSPSDSAVRDFSAKCIREFLAWSIKQTspKEMEAGPANPKRLLKRMYSLLEHPS
VHWYSSKFKLKSKEVEILIQTLMDGITHPTDTALRDFSARCLHEFVVWSVKQG-—————— SHVNIKYVMKQIYSFCLHPC
THWFSSQWKIKSIETSLLIDQLMIGTSNETSASVRDISAKYLNEFVKWSLRQAApEDLRSSSVNLEALISKICDYSINSS
IHWFTNNRKYETPETMALLDAIVDGIVHPVDTSLRDFSAQCIKEFLOWSIKQSseKQLEKSPINIKSLLKRLYSLALHPS
IHWFTNNKMGESSETMALLDTIFDSIIQADDTSLRDFSGKCLREFLHWSLKQSsVKTVEKSPVNASSILRRIFSFALHPS
IHWFTNNKKFESQDTVALLEAILDGIVDPVDSTLRDFCGRCIREFLKWSIKQItpQQOQEKSPVNTKSLFKRLYSLALHPN
IHWFTGNKKFESEETTALLNAMLDGVIHPTDTSLRDFSACCLKEFLKWSIKQTSskKQQEKSPINTKSLLKRLYSMALHPS
IHWFTTKRMINSDETKQFVQVIWDGLVQSKDAVFRDFSARCLKEFVQWSIKQTSVREQEENPIGMNVVLNCLYNYSLHPN
IHWFTNNRNFENVDTMVLLEALMEGIVTANDPALRDVSAQCLAEFVKWSRKQC--RQONSVSSNIKSIIKRIFSFCKHPS

SMMRLGGALMFNSIYSVFREEDALVDQFSLQILSVLVNSLALAHRDDKSLGTQEQCKSALLHVERILIKKQVTFNKDSKQ
PSKRLGAALVLNSVYTVLREEESVVNQFWLELLYHMVMNLSLSEETDSILGGQEQVVTAVNHIERVLKEKASLFNKEDNI
VHKQLGAALTFNNLYMIFRENDNIVDQFWIQLSTYFVQSLMVNKDHTNI----QQLEETLNHLMRVLVEKSDLFNRDSGH
ASKRLGAALAFNNIYTVFREEASLVDIFVLEILVNYLECLCLSHGDEEARGTQEQCVQVIIHLERITIHSRAQLLVKENHR
VFKRLGAALAFNNIYQIFREEKSLVDRYTFQILVHFVESLSLAHKDDKSLGTQEQCAAVLKHLOQRIIIFHEDILKKPSKI
AFKRLGASLAFNNIYREFREEESLVEQFVFEALVIYMESLALAHADEKSLGTIQQCCDAIDHLCRIIEKKHVSLNKAKK-
SFKRLGAALTFNHIYTVFREEDSLIDQFVCEILVTFVNSLALAHHDDKSLGTQLHGVEVLNHLERITIRVKADMLNKESKI
PYKRLGAALAFNSIYTIFREEESLVDKFTLEIAVHFIESLATIAHYDDKILGTQDKCKQALNHLERIMEVKAKLLSKTSKK
AFKRLGGALAWNSIYREIREDGQAVDIWTLDLLAHLMTSLDLAQVDDPALGTHEQTKSAINHIERIIRVKSDLFQKKSGQ
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1133
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1136
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RIKPRGW---RDANMTTAVRWLLRQCGRPQTECRHVCMRLVCQLAPCVHEINGARELFSVLLSQGNSEYFIQRFEFGMY[5]
RRKPPEF---EGILLKDAVSWLLLKCGTVQVECRHKCMELVYVLAPLLPVCKSGSEFVSWYAATHSWTSIIRICEGSKE[2]
RNIPQVL---NGCLLKHYVTWLFKHCGFVENHCRRKCMEMFLKLAVLVDEINTAHMF IMONTGNFVIKSVIEIGECSTN[ 2]
RRIPRGFasqSSITLIHMIPWLVKQCGRPSSECRHQCMRLISKLAPLLPGVNSAADWMKKT-HEDHPSSFVHRFEGGG-[5]
RQEPREW---SNKTLDIAVRWLSRQCGRPQTECRHTCMKLVYNL--CTHVQGNYFVSFDLIDIVDKSTIIKKVFEGGGT[ 6]
RRLPRGFppsASLCLLDLVKWLLAHCGRPQTECRHKSIELFYKFVPLLPGNRSPNLWLKDVLKEEGVSFLINTFEGGGC[ 4]
RRIPREFpagVCPTLSMLVIWLLRQCGRAQTECRHQCMILIYKITPLLPGHNTPQTWMONTLKEKGPDYFVSRFEGGGV[ 6]
RRPLRNI---NDSILPEVVEWILKNCGCLQTECRHKCMELVFQLAPCLSGFNGCKDYFSHLLETKGKKFFLNCFESEMS

RRLPPGF---GDGTLVDVLKWLFEQCGRPKALVRHTCMELLASLAPQVKGCASVRDFIEKYVGISKLSEIVDILEGGGE[ 3]

GLN--QKPTMSRVQE-NFSLNAACTWFDLVLATLDCYTWVFGERLMSPNQILIASN[ 3 ]TIIFQVLHHFMEELAQEDISA
GIT--VTPTLKHLRN-EVALVYVVRWLRMVLTSFDCYVWLFGEELVKPSVLWGTEG[ 6 ] TRIFEAAVYFIQHVCHRDASS
GLN--SKPTLEHLKQtEFIFGDILKWMKNLYASLDFYVWLFENTLFTPTTLFS--~-[4 ]SKILVTIQYFINNIVNIDPAD
GIE--QYPTLAHIGG-HFSLKETILWFEFVLAALDCYTWSFSEHLLSPSWVFTSSE[5]SVLLVSLKFFLSHLAMFGITE
GIS--ACSTLLKISD-TFTLTSTMNWFDMLLAGLDCYTWVFGEDLLTPINIFSGTG[ 3 ]SKLFESLEYFLSNISLRSIDE
GIL--AQPTLLYLRG-PFSLOATLCWLDLLLAALECYNTFIGERTVGALQVLGTEA[1l]SSLLKAVAFFLESIAMHDIIA
GIS--KYPTLSTMGQ-PFSVKLACSWFDHLLAALDCYTWVFGEKLLSPSVVYTATA[ 3 ]SVLFQSLQYFLSSLSLLDITG
——————— NTVPSFNQ-NDGLKPIINWLEGLHTMLDCYYWVFGQSVLKLSDIFNDAS[ 3 ] SKFFPSIEFFLKTLCIDFDQR
GISyvKNPTASSKHI-GSSLKDINIFLEALSASLDGYCWLIGQGIVPAAKLLNHSE[1]-QLFSATTYFINEMALLTVSE

AVKLFPKVADG([ 3 ]FTPREREDYNQTKCTVIVRTLSFICTMFgnYKTESLKVIPTSFWSSNLWDTLLLAVLQPTQLGFNM
VTCLLSTDTKD[ 3 ] ITPWEAESFDRTKCFVTIRLLDMISTVL--KSGEAGCLPHSLLNL-QLWQLIVACVLHPGSLGFDL
LPAFL--DASV[3 ] ISIKDKEKFIEFKYNTFIMILTFVSKIL--FCDDADELITSFSWLNRLSNVVVNCLFCPQDLHFNV
ATSCFTSGPSR[ 5 ]FTPKEIDDYFRAKCTVIVRVLNFLTILLQdFPQETLKTLPPEFWSEDLFEVVLSCVLEPGVVGFHM
VSKLFKE--SS[ 3 ]FTPREIEDFNRNKCTVIVRITNFLSVLIgkYPKDAIKVIPGTVWSDTLWELLIKCVVQPQSVGFNM
AEKCFGTGAAG[ 2 ]TSPQEGERYNYSKCTVVVRIMEFTTTLLNntSP-EGWKLLKKDLCNTHLMRVLVQTLCEPASIGFNI
AARGIEYGGSK[ 7 ]JFTPRESEEYNQEKCTVIVRLWDFLTVLLenYASDAVKVIPKSIWQDSLFDLVVTCILQPTVVGFNM
VQAFFTHESVK[ 3 ]FSPKEKDEYLRLNCFIIVRLINFVTTIVenYHLQ-LNTIPSTFWSINFWNCIYSSVLNPKFLGFDM
YMKNHDAFQNA[ 1 JATPYETEATAKLKCTVIVRLLDFVSVVLgeGPKVASLLSQHSVWSATMFSLLTCCTLDPASVGFDI
KSDEFIVS——————= Wemmm e e

GQVEVMNHLPEQTLGTLQILMRSLPRNLAQELIESVSRHLNMSS-cDLSSKLP-IPLLEP[2 ]DYIQLRLLVSGFEQL--
YNTEVTDGLPKNLIQLLGVLQEtLPSSQLEELNSELGKAVSSMQ-tDVLSNLQ-DSLRND[ 1 ]VTLEQRQLLKGLEIL--
ENNYIGONYLIKLNEFIENLRQyKNDTYYHQIEGSIIEKLNECI-hEYFNETE-VNFNSV[1]LSVAKNNCLNAISSIck
GDVEVVEKLPEQTGVLCKLLVQrLSGECLERLKGTLEKKIALGShcNLFDQLPfPLSNPQ[ 4 ]DCLRLAYLVQGYQQL -~
GDVEVMNNLPSE-—=—===—=—= VPTKLMFVGITNFS-——=————— DLFSLLTnLSLNNP[ 2 ]GHTVLQHLVSGYILL--
GDVQVMAHLPDVCVNLMKALKM---SPYKDILETHLREKITAQS----IEELCaVNLYGP[ 4 ] DRSRLAAVVSACKQL--
ADVEIMNNLPKTTRKLLRLMSThLPANLRNNLSKAVTRSVTKSShhDLTKLLOSMFGRDE [ 4 ] DHGKLIHLVKGYEQL--
TDTYIFNQFPKETRTLLKVFYEYMPKPLYNNFNEHLYEYL--ESkcNIYNLFP-LNLNDK[ 2 JKILEIQEMLLGYEQL--
KDTEVSKHLPSRLEEILGILARrGPSEVIGEYSDYLEKQLOQKPE-nDITKMLP-LSLSET[2 ] INLRSRHVIEGIGIL--
KDMFNSFLDSPHLRMCLETS--—
PDSIMKV----TPKKS-—-D--—
PKRVMRK----YLEGATGTE---

PKELLKLFKSNYIQODFLKSK--—
NSAGLLSNTLVSKSseK[4 ] LVNTV-—--—- FMGMVTAVD-[ 2]PTLVNLSPV--SQSLAEKMLTLAFQMGYPEKNLVE
HKCGMLSHIVKELP--N[4 ]DGNQIVKh--LFSALVEGQGD[ 1]KRTvVVLQPA--AFSYAESLLKFAFLLNKEVTTVIC
HSYVTRSKFWSSLA--N --GQYITn--IYNGLIEENTD[ 1]DTKiGIFPEhnVINYYGKILSVIFEHVDCKDLLIE

HCAGLLLPALKAQA-rN[4 ] YAVKLFT--AVYDGVKPSLNV[ 2]QTV-ILDPA--SQHLASKLLDLAYDLGLQFNYLME
NKTGLLVNTNV----gQ[ 4 ]TVYKVCIyPQFFLGMNIPVSV[12 ]KKIiTLTPA--ASILGKSLLDLSFKLGLKDNVLIT
HRAGLLHNILPSQS-tD[4 ]VGTELLS--LVYKGIAPGDER[ 3]PSL-DLS----CKQLASGLLELAFAFGGLCERLVS

HQANLLSAATTGHG-sG[ 2 ] FAVKLFI--TVFDSLTTSDEA[ 3 ]LQA-NLTPL--SVELAESLLDLAFLLGIEAKMLVS
IENKLWPKQNCNKS---[2 ]LACDMLS--SVWESCILETEI[ 3]IPI--LNPS--VLNFGKKMLTVALKLDISSEDLLK
EKSGWLAKCNVVSY--S[4 ]LVDWLCG--SIFKEQNLSVSG ---1SPHPS--LLKFLYTVMQLAITLDPKVKHHLL
—-TDLTYVALTYMD--- = ———————— DVEIKNILTR--- e e
—-SSALSASLKASS - ~RDDIKRLI- - -
—-TDCLTAAVKVTG - -FNVKSVLL - -

—-SDMLSIAEKCLS-=-= = —=—=—=—= CSEFEDVL-—-—--
—-TDLLHIIFKFLP---  ———————— TPDIERVVI-——-
—-MDVLCVALPALN--=  —=—————- IQEFEELFDD---

—-TDVLALSLNFLK-== = —=—————— PAEVKGLILECQE
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LIFNSNNIHGVSTSVQCSPH- GtLFYAAFKSVVNLNEFVKSVEKFVPLLMRHLEANGET-LSSVLIGIADH-=—=—-—

CIKEQASIQNPATHSSVLHGD[1]---FFVTFRSAILEHMLACFEHSVSCLIKDISANNVQwWVISTVTEILQYYAKIRKS
SVLNDVHIIGNITESKLAHGQ[1]---FYSIFGNQITIKYLMRFPIDAVKKTITNLDGASPIKRHIIVDFLIQIILYIYRN
SIMEDS---NDNPGSSCGCT- —--FYRIFQTSINGFFIERANIHMANILMKAASSPFL-VLSLLNGILDQVIRDKIL

ALLNDDMIQGKTPSVNLQ-H- GeAFFLMFKSVICQYIAENGRTIIPILTNQAKTHGRK-VNSILGATVDYIARDRTL
LLLNPAVLSTASLGSSQGSVI[4]GeYFYSLFSETINTELLKNLDLAVLELMQSSVDNTKM-VSAVLNGMLDQSFRERAN
CLLDKTALFSGRSSTSKGAV- ——--FYTTFKTKLNGEMAVQAQKVIPLLVREGGKDVTV-VSSVLNGLLDYLTSSREV
KLLDEQQLYVSNLKTKTRRGL —-IMFSTYQQEISLFAGINSKHFISSLMNNINKSKTT-VLKILVGILDSIGKVKEF
SWATNSDTVSGTSGQEVEKGS[1]---VLSILGPKLIPQFLESPDDALSRCVEMIREGRFLpAMGFASALLTCLIRNADI

——---G---KMVSRAIVSQWSSLSVWWSEStaSLDTKMVAITLLTKLMQIDST-viIDVKNKSFYYVFKMFLGLISDKNNT
KHODStt1CAFERSIVNHWNKLSSFV-EG--NSEQVYQLLGLVVNLARIMPQ---PDRGLARCEALQKWVITQLTSRDLQ
EKENEf1iSNISETMLNHWNDIVQHVTES--DAVDLVTYLGIIVPVSNVV- GPINYLAEWCMKLLMNTTVS
RTRNG---SSFVAVLLNNWTSFEIFWRTH-sAMDLRHSILMILKKMLILDPA-kvTDCNRLTFPSLFEMYLLYLKDKSTT
RKKEG---PNVASTILSEWKKFSTWWTNN-aPPELONLAISLLTKVLLIDSR-vtSHTSHPSFSTIFEMYQTMLVDNKTN
OKHQOG---LKLATTILQHWKKCDSWWAKD-sPLETKMAVLALLAKILQIDSS-vsFNTSHGSFPEVFTTYISLLADTKLD
RRTHG---MSVHSAILTQWDILMGGLKKG-cSTDLOSFALLMLRKLLQIDAK-fvSDTTHPVFSSVLEAYSFMLTDASTS
RYRYG---KDIINSIMCQWSRLQQOCLEES-cDIDLONDIITLITKMFLIDSS-fiKGNVNYDSNSIFFSFITLLQKSEMS
VKVVQSFLKHWPTLAAQAGKT---SLHQODSVLSLLSSLFLIDREgtiKSHCTSSRSDMVVFYNGLLADAKVE

-~EVEDVIEQIWPHYEKIATNK--—------QKOQFFME--CLPGV—-=—==——— RSEDCVVYRGLVDLLKS-RED

DVLNLVDGLWPVYEQQTEFS- -PPPTSPPVAWGVKTLME--GE
EAVYE----QLLDLVDEVWPVYDSKTDFN-~--~----QKCQLLNNMSCLPKK-—=———— LSRDSNPMRWVAGQLNE-QGN
EKHYD----RILYIVEKIWPNFE-QLDFE--------VKLLVASELLRLPRS—==—==——— VGLISPVRWMMSAITSPDTR
ENY--———- DVLDLVDQLWPEFEKVSTFE--------QQYSLLLEVSFLPNK--————— LLPESKPMQWLINTMKSETST
—-FCK----APVEFLDRFWADFESNSTFE--------EKIEVALVIGAGEAC--————————m———— LWAERIVQK-DTP
GVICR----KVVETVDQMWPTLESQLTLE-——————~ DLOLSSNPGLWWLRMVPE--VR

LQFKTRVLDLLIFFCNLPAE--ENKQLESCLNQFVADCFPMSSLEFHAGSQQOQKCYITALDRLLLAMELSGSLMLLNLIT
LHYKSRALDLLVCLAGPQED--TNQELRSALQTLREQHFPQLSTELHSGSVGYSGFVNAFRKILRGLEESGSCVILLSVV
LDTKSKVLDVLPFITGPKDI--ENPELTQALKTFQSLHFPLESKEFREGSIERASYMSAFSALLNSLCKSQSPILLERII
LAFKGQVLELLPYFTKSTEE--YLRRLKEGLNAFVTNNIPLKSTEFVTGGPQYNDYVQTIDKLLAAFVNSRSLILLEVLI
LAFKNKVLDLLPFFAMAQET--YITKLKSSLDRFVADNFPIKSNEFTKGSPRYQDYISAINKILLALELSGCSMLLELLI
LHLKGQAVTLLPFFTSLTGG--SLEELRRVLEQLIVAHFPMQSREFPPGTPRFNNYVDCMKKFLDALELSQSPMLLELMT
LTFKAQVMDVLFFFTSLPDG--EQTKLRSALDRLVADNFPLNSSEFRVGSPKYIDYAGALNKILTAMVLSGNLMLLEIVI
LEFKICVLDLLPFF--LCDA--FLCKVQAALNDLFTNHFPLYSSELKPGSSQYNDYHLAFTKLLIALELTGNEMLLKFVI
LOAKIKVLKLLPFFFTMGED--IAKSVSEALEMLSLNHFPLHSTEFSEGGARDREYHQAICEILTALELSLSPILLQFVV
LETKLMMIDVLPK---- —-RGSLANCFRAILDALATNAHYLVIKAVA
ITQRICLVGAL--
TENSVRLMELL
LDHKLRMITIL -pGGSEYSSCYRSM-AGTLPIHLSEM
CEMKTKLIGLL —-pPGEAYKSTWSWY-VGLLPARLSEA-—
PLHMLQLLPLLQSDMRRRVA
NDDKVRLMAVLLVLLKNDVGsdVQEKYNVALQSY--ATTLPVLRSS--

—--QGESGLLLGALLEALIAA-DSSLLKTIS
—--CAKEGVAVAAVRALLAATPSLELVDIIA
—-LTAHAPAVSALLRAVAGAP-PALLPLLN

SVICKEVKHT HENAIQSAFQRFIKRL--PKDKHKLALDVPYKIFsSQEGRFTNNQRRAACEKVSLSLMRLVHSSALTE
AMAASESQHV LEDQIQOKSLQIFIKRL--EDKQQVKAIEAVFKVFEF-VDDQYDPSVRLGCAQRFVRPLLOGCRRSAARE
SIIAADLDHI CEDEIQEKLCRTIENC--APENQFNLLRIPYFQI-KSREYTPSIRVSILKRVLGTILTSCDQQIIEL
ATFCRERQHV HEDQIQQSFIAFIQRLhpEPDQAKAAMDVCLSIFfNERDYQTHSRRAVIERICITFLLKTSTTARRA
SIFCRESKHV YEDEIODVIARYTKRL--VIYKQKLALDIPYKIFtSSGSYPSAIRIAALSRVCLPMLRLVHKSAVIE
EVLCREQQHV MEELFQSSFRRIARRG-sCVTQV-GLLESVYEMFrKDDPRLSFTRQSFVDRSLLTLLWHCSLDALRE
SIMCRDEKHA YEDEIQESLAAFIKRL-pEEKQT-AAFGVAYQIFCOENSFSKEIRRAATIERVCIPLMRLAGVKALSS
QIMCRESTHL LEENIQKCLKKLCKRT--DSNKERLIAEVPLKMF1EDELYPSDMRIHITEKVFRVILGMISKITLKY
NLFCREDKHR YEEVMHESLEKFMKKL--PLLKQOETLKHIYDMYnDPTCIKONLRYNIMDLVLTPLLOQAEAVPTQN
TLAATDPTPG[ 1 ]WDSALDSCMKSLARTE --I-NLEYSAFIRLMVPLLRHSDSYDVEW
ALAAGDDTKG([ 1 JWDEAIDSCMAAVAKHR --WIGLSTGVCERMLVPLLRHTPAKRLEE
ALAHTDDEDS [ 5 JWEAALDACSASLARRD --DDSPSLGVCSKLMLPILRYSTSSYCEE
TLAAADDTKG[ 1 ]WDDAIDASMSSVADRR —-KKRPGLGGCRRVFLPLLKHSTRIFCED
QLIAGETASG[ 1 JWDDAIDASMVSLSKRN --WEGLSLEVCFRLMVPLLRNSTAAVCEE
TLADDETECD[ 1 ] FEAALSQWARNAAANA- WDARTLGVLS-VLVPMLRAIDPSLVED
ALPLSPPLPA[1]LSTALRTCAASISTHA--———— G--TLHAVRELC------TRDARTDMFDALLLPVVRYSSTKTCED

FYCEHIKEIMKII--EAKPTKAPEHAFEAQLTSKIGCFELLEVMYSRLPNTDVNSKDSSINKSFCSPKIPDtGKEMNLTI
FYRHCIQDLOGML--NVTLDCRGQLOTEHQLVGRIGAWNILEPLFVHLESSELESKECVITAAAFPGAVKT-GKELISDL
FYKNFFEEDFNNLiESPYTSASRAWDLKQAYVDRTCCFHLITILVYLSDPSIFDDASNPILRSFPDFKQEN-PREVLSTL
FYQDQIQKLMSVL--EAKELKPTDPNFESQVTSKLCCFKLVEILYSQFSKSELNTLESTINKAYVGGDVKT-GKELTLATI
FFLTHISFIMSEI--EAKLVKGSKAELENQLTTKIGCFQLMELLYSRLTKDEVNSKNSVINEKYCQTKVET-GKEMTQKA
FFSTIVVDAIDVL--KSRFTKLNESTFDTQITKKMGYYKILDVMYSRLPKDDVHAKESKINQVFHGSCITE-GNELTKTL
FFKECIKNIGGII--DAKTIKAPETVFONQLVSKTCCFQLVELMYSRLVKEDLFSMDSAINKAYTN-DVKT-GKEMTQAL
FFIDHIKEIMQIV--KSKRKSSNE----IQLVSKIGAFQLIEILYTYLSKEEVS-KESQINCSY~———=——— GKELTREA
FLLTVISAVMAGM--SAPVHGRSDEQHKTLVT-KVGSFMILOIMYSKLPREKLFAPGSEINAAFRPGDQSG--KELTKEI
FASPLLPEFLRCL-RQR-PRGSDTRVNRKCLTEQTRAFNILEIIFQKVPKHHIESPQSLLYRSLSVEP-HS-LYYLVSTV
FLSNKVNMLIDML-MTG-RAASNALAYEQGVVNYTRALSVLAVAFEKLPRQSLEASSSVLHSRMASP-~--E-SWMLVRRA
FFARNLNSILSRL-ARK-PRDCISVKHQOCVVORTRALMLLOLAFEKIPLASIQSPSSRLYRELNPPP-PA-SNHLTSAA
YASKIIPDLLSTL-KTGFKEPTNTEVFRERVLSYAKAFSILOMITEKVPSKYLESGVINAKAGSQDP —————= WYVIKEV
FFSLKLKDLLLVL-KKTLSVYNSSFTCQIVVYNYIRALVLLRVCIEMVPRSHIESPKSLLYSQMTDEVGTE-VEFYLTKTL
LMSQWSNRLIRAI-RVKPRPGGDRRALIRCLNDYVRALTLLTIAFERVPRAHHERPDAKLHQALSSQP-———— FQLVREV
FFCATMNSILSDL-WPK-SKSSNNF —————— IQYAKAFALAQLAFEKLPLSTLQSPTSPLYANLDLR---G-SKTLAAATI
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1643
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1495
1686
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TKVSNATK-GE----NMNGETLLIPLRRALHCAAYNTLIAAL-ICTQKEKKFYTAFLFTENPAKNQLHWNNIVDQDVVYE
TSRAYKYR-SEtLHDNLTGNVQLVELFRQSQCAAFNTLVAII-SNVKCELRFFTGLLFSENKAK-EVPWGKLVNCNKEYA
TRKAFKAR-TFmMNYD--ENDTESAELFRQYQCTAYKTLCILI-CSTKSDLKFYTGLLFRENPLKKEIIWRNIIDCKRIYE
TKAARAAS-IE----DMRGETVALELRRQFHCAAYNALVALI-CCTQTDLKFYVAFLFSENPIKGQLLLDNLVDCNRTYT
TKCAHEAR-SE----DTRGETELVELRRQYHCTAYNLMISII-SCTQTEAKFYNCFLFSEKPSKGQFLLDNILDCEKMFE
IKLCYDAF-TE----NMAGENQLLERRRLYHCAAYNCAISVI-CCVFNELKFYQGFLFSEKPEKNLLIFENLIDLKRRYN
TKACHAAK-SE —~DIRGETNALELRRQFHCAAFNALIAII-SCTQTDIKFYNAFLFSENTAKGQFLLDNIIDITKNYS
TGFAIAAR-KE----NLEGESISKEFCRKYCCAAYNAVIAII-CCTQTDSKFYSTFLFQENFAKGEYIWENIIDLNKEYT
FRYAAKIS-KG----ELRHDQTHAELRRLCACAAYNAIIAVL-ACVQONDLRFYTNFLEFSANPTKGEVIWECLVDCSRNLE

CKLCVATR-—————= TQYDKTGVEDEYRLFQLANFACLSSAL1CREPRAP-VYSCVF--————— DVKVWSELVSEEVSAA
CKLCVTL--RDaVTCPEGAGGGLRGACRAFYVAAYKCLTAAL-CR-WKQPKAYVTLF ——————— DEKALSNLMDPEKRYE
CKLCVTL--RGAARAPHVT----LACYNRYQCAIYNCLCAAI-CKSSPADKFYDFIT- -~GPEAWGKIIDACGPYD
CIYSMTL--RTkVRCPDNASAALQDACLRLOTSAYNCLTAAI-CKRRPSQKQYAAVF - -DMSAWTKIVDPHVQHD
SMLCVDLVgNRrVKIPNLGFDSITKNCLLFYCENYNSLVSAIwCRQPSDPKFYSLVE - ~DVKTWCRIVDPYLEYQ
STLCVALR----ISVRTAYDDNMRELFRVFECANFKCLSAALfCRQGASS-TFRAIL--——--— DDAVWERLVQTSISLP
CKICKTL--RDgVAPGNDV--—-— WAYRSFQOANFNCFAAVL-CKTRSGEKFFQVLF——————— HDTVWDKIVDDTKLYK

FPLEMENPIERRKKFVSIRTSVR DVDPSDEPTGPASSV[ 3]ASQYLAGSSLSTDVSQFDFGSSMVSSADS[ 6]SR
LALDWEEIPARRKQLVSIRCQAR[ 4 JETLGFASQSVRYIPS ASQYLFDSTLNEDVTLEFDEFSTSVVSTEAR PG
FPQEFENYPKTKKHLVEIR---- KAASVDSEELNYLTQ QS--IFSSSLSODITEFDMTHNVVRR--H PV
FEVELSAPLERRKQF---RMQAR IPSPKENSLEESAG-[ 9]YSQYLADSSLSEDISQCDFSSPIQVHS--[12]ES
FKAELDSPLERKKRFVSIRNEVK ETRQGEEEE-SLFSS[ 3]STQNIEESSLSDDLNQYDFNSGTAQVFFS[ 6]TS
FPVEVEVPMERKKKYIEIRKEAR EAANGDSDGPSYMS— SLSYLADSTLSEEMSQFDFSTGVQSYSYS[12]RR
FEIEMNAPMERKKRFVSIRNQIQ DTVAGSSSQQOSDSGI[10]STQYLANSSLSEDIQQFDFSGGVQQFNAS[ 17 JKR
FPIELDT-IERRRKFISVRHENR ELNSNKTLNFASSLK[ 2]PSQYLSDSSLSDDVSQFDFSSSELAFSQOD[11]SN
FDVEINFKPASKKRFVAVRQOKLR ETAREEGAVVAGTVQ[ 2]ASHYLSDSSLREDMSQFDFNNSVVLAMSQ[ 3]SS
KPQWGHRVTRYAPSVPSVPSVSS -VPSVPSRLPSKSLS LRSPVFLRTLSENPFMYDLVEEKE--EVS -

LPIKP-KWSRRCVRRQVPADTGA —~APAAASSGGS-—-— VRTRPLLRTLSDNPLHFDLLEPHECEEVT -
LPVVK-SRRKITKCVSIPIPGSA —~ATSSTLRSGS-—-— TRSRMFLRTLSEDPHKFDLYDREE-EQVE -
LWPRA--YWGDTKSRQPGGADGQ —~GPSSVSTTLTYSRT VRTSLFMATLSENPMOYDMIPNEDEEEDN -
LPLVE-SWOKRTMHQYAGVKLEE —-SSGLLTSASS-—-— STARTYLRTLSENPGEFDEGLIQDDQECQO -
IVIQS===mm—mmmm—c— e —---YVSPRPMEMAS VQSRVFLSTLTDDPLLYDLHEGVLQTETS -
LYIQPLERHQSTKRHTLPAGASE ~TELSLSQFTA-—-— PVATFFTRTLSDNPRAYMLEETRP--TEP -

ESSIEVPDVVLKEHYIEMEMDALNQHPCMAALSALLQHMKLNQITP[ 1]VEKGSKPS--SMPDWMKNIHDKIKNSDTQL
HDEKTPKESGAESTEVILESDDLNMHECMATLCGVIEHMVDQGISP[ 1]PDAETKDA--ALPPWMESMRKCLSDYSQPR
DHKTKVENFG---TQIYLTEDFLNDHECMSIICGVIGHMVTKGISP[ 13 ]TKQGSSVP--VMPSWMEALVQVLANAETPV
SSTAEQTDDWYEVSEDTLEMDDLNRHESMAKMISLLKHLVDKKISP[ 1]QVKDVPPT--DMPAWMAPLHKKIASSSTHL
SSNVQPDQFNTTVDYIELELDELNQHECMATMVALIKHLH-TVITP VLKGTIPK--EMPTWMSYFSEKMTNPATSF
EQRDPT----VHDDVLELEMDELNRHECMAPLTALVKHMHRSLGPP[ 1]GEEDSVPR--DLPSWMKFLHGKLGNPIVPL
YSNEETPTVVVQGEYIEMESDALNQHECMASLTAVLKHMQANKITP[ 1]IPEGSKAS--EMPGWMASLQKKLTSQSTHV

PSNEAKDDDLVSNITVELEIDDLNQHECMNSLTMLVQHMEKIQL-~- —-LSSSPK--EIPKWLDNLCKKLEDYSVHR
ERVTGANEMGGVLMPVHMDQSDYNGHEVMANLTAVINHMVDAEIMV[ 1]HKGDTVPKatDVPQWMTLVQQKLDSADTPR
———————— TEFY-----LPDNSLNRQPCLPYVMGLLSTVG----AL ———--GWAGAVKEAL---RGRR

—~AALCDTAALCGAAAAQS

—HVRT —~ARVCELLA----RTLTD
-HSST ~DWLTKLAEGL-TSNLPV
————— RATS ———==TWLTTTLTTL-TTNTYK
————— LYLTPVRAAL-VTSRTR

——————— YL ———-—-AWLPTVPE-----TANR

NIRLFLAKVILNGESVFRPYASFWFQPLVALAT----n----MGGLNYFSLDIIVTLLSWHEIAIPEETTVDIAMT--SH
NIRLFLLKITILNVESKFHPYAHHWMNSILKAIT —~DGVVGRAPNYLLSDTVAMLADWCRKTTSLPAKSDHHLV--S50Q

NIRLFIMRIIDNCQIVFRPYAHHILTPILELLV-—-—-— DECAGSTINHFVADTVALMLSWHDVAIPSSTSIQRNIA--SO
NIRLFIAKLIINEAKIFEAHAKFWFNPLMELILQIKkdtEPAGTEGINYFIVDLVVTLLSWSTTAIPEDSHNDRHLA--SR
NIKLFIARLIFNTSEVFQPYTKFWLRPLCQLIF----sGPLSSDGINYFNVDLIVMMMSWHTTSIPQDTAEERAMS--SR
NIRLFLAKLVINTEEVFRPYAKHWLSPLLQLAA----sSENNGGEGIHYMVVEIVATILSWTGLATPTGVPKDEVLA--NR
NIKLFIARLIINNNEVFTPYARFWLSGLLQLLI----sGNTGGEGIHYMVVDVVVVLLGWVTVAIPE----DKRLA--NR
NIKLFLTKLFINNAEIFKPYAVFLLOPLINLIL —-NATFGREINYFILDLMVVLLSWSSIAIPEDSSIGRHAA--SG
NVKLFLLRVMMNNARIFEPYAAHFVSTILTCLV-—-—-— DGTIGDKINYFFCDVMVMVMGWGSKAVPQDTVMGRNIV--GR
DVARVIAQAVCNVRGSLTSHAGSLAPPLLALVTDG-p-—=—===== VDOLYTDIFDTIIHWRAEINDKERLEAA-——————
HVAALLAQAVCNSASDLOHNCEILIPALLKYVTAV-———— EDGAALNGLQVDVLNTISGWGGGGARREGADAA-——————
TNSCLLAQCICNCHNVLSSQOANLLRPALLAYTAST-—-—— LRGGPLNGLHADILDTLTKWRDDPTIPESSMEH--—————
NAKWTLAQAICNARTELKPHASVLTPALLDLVATT-pkVIGDRQVLNNLHVDILWTVIKWDIKVLPHYNSISL-—~——-—
NAKWLLAQAICNCREDLKVHASTLSPALLTMVVQT—-—-—— SGDHLNSLHIDVIDLVIYWGQKDFKPDTINKV————— NI
PLRWLLAQAVCDVPSLI----DTLRDDLLAVVLDT-d-—--—-— KGLNAIQLYVLSVVKPVPLDVARATGVLTA-—-—=——

NARWLFTQITIINCKDKLKSSADSLTPQLLSMVATT-pyEHEGKKLLNGLHVNTLKTIAYWAVENKMKKDLTQQEIThINT

LVKYIVQONC--YHQNRQIMRNNLEVLKT-—=—=—=—— DIYENFID-REDKG--- —KRNV-VG-LOIVGVFLANGLSP
LLYLLISKV--HHDRRDVFKHNLELIRTVVELWKPNFDIPVQLLYdMIMKHDRK DPTVSEPG-IQVAAIILANRLEP
FMYFLMKNA--YHERRAIYKLNMEIIKSVVEIWKTCLDFPLQYLY-LALENPVK D-SKTNMG-IELAGILLANKIIP
LLGFLMSRT--RHRHRSLFRNNLEIVKSVVEIWKSILHVPAEVIF-NSFSDPDP VKKDNAVG-IQLLGVVVANGLFP
LVQFLMANI--YHKNKQIYRNNLEMLKTVLECWHDRIEIPYKIIY-NQLKS—--- -EENKSVG-IQLLGVVITCKFPP
LLNFLMKHV--FHPKRAVFRHNLEITKTLVECWKDCLSIPYRLIF-EKFSGKDP NSKDNSVG-IQLLGIVMANDLPP
LLEFLMHFC--HHSNRQVLRNNLEMIKTLVECWKEIISVPTSVIY-RILATPDP DVKDSSTG-LQLLGIVLANGLHP
LLEFLMSKC--FHIRKDVFRNNLEMIKTVVQCWKERLDIPTYIIF-ESMRNLDT KVKDNIVG-IQLFGIVVSNGLDP
VLRYLCMNT--PQTRADIFKYNLDVVRSVVECWKSLLTVPYTVIY-SLMEVKDG AEREVEAG-LOLLGIILANGLPP
-VTSLVTTLtdRHADGRLTDRLIKLLD----IYGSKVTVPWKCLE-KYFADP--[1]DNKL-PTC----LKILNRINVYI
-VRLLVRTC1gHQRRRPLLDAVADCLDGFLRAHPGTITVRYDAFP-DYSA----[4 |DET--KLCMLRILQIITKHNIYV

-FKSIIDSLisQSI--DCKDPFLQILDNFIEVYSQFVIVEWNVF-———-. A----[4]DRL--PRC-LPVIRRLLKRKIRM
CAKYLISTCieHRSQEGVSRSLLNTLNNVLHIYGSCMNIDWDELQ-KHINEM-- ~PKTAPYL-YPILQRILKNGILI
ILKKLVETVigNRRNKKIVTILMQKMNLILETF-EPLEIEWSCLS-ECVH----[2 ]NEELAKIY-ISILKTLTK-KIYI
—---LVRTAvVeLESRSP--RLLMDTLDSWARAH-AGLVLPDSCYK-EYVADSGR —--KRWSC-MSVMRRVCSSGVRV

IIPLYIHTCVvyHKHRSYVFKALIQTFNEVLKLYAEGVQVQWDIFD-GYLKGMRR[ 6 | DPTNEPAC-LELLTILSKNSVYI

1975
1948
1879
2012
1967
1989
2020
1960
1962
1364
1485
1501
1481
1491
1399
1582

2053
2021
1940
2096
2044
2069
2116
2041
2036
1428
1546
1561
1545
1552
1444
1642

2128
2096
2024
2171
2117
2140
2191
2111
2113
1475
1601
1607
1598
1599
1494
1685

2198
2169
2097
2249
2191
2214
2261
2184
2186
1539
1669
1675
1670
1668
1556
1764

2257
2243
2169
2322
2260
2287
2334
2257
2259
1604
1742
1741
1742
1739
1621
1845
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2258
2244
2170
2323
2261
2288
2335
2258
2260
1605
1743
1742
1743
1740
1622
1846

2333
2318
2238
2399
2334
2362
2408
2329
2332
1664
1806
1798
1802
1801
1683
1913

2409
2395
2313
2475
2410
2438
2484
2406
2408
1736
1884
1873
1878
1876
1759
1991

2480
2461
2382
2549
2480
2511
2557
2476
2478
1799
1955
1946
1948
1947
1839
2062

2554
2536
2456
2623
2554
2584
2631
2589
2551
1826
1991
1989
1994
1986
1885
2109

WOPDAEVSKDRFYQYLAMNMNQ-PDKQVYSASAEIVGMALSSLO--NTESD KEWCRAYGDNIQKMLLGI[5]-DQFL 2332
W---SSTGKLQFLRALLRNIDT-EKRSIFQSSAEVAGMALELLAANGSGML[ 4 ]AEFLSGIVDKLNLTKDQS[1]-DKFL 2317
W---PDSKKDDYYKALCMQFNS-MESITYKPCSEVIGMVLNLSSLGSAENI —-LLSSVNRRLDYLRRNN|[1]-DIFI 2237
VTSDSTIDEDRFYGTLVNNLTF-KYKDVHAAAAEVIGLLMMQLAKVKKIFD GPLHDMVGQKLLSLVNRA[ 3 ]LDKFI 2398
YGPDCPVDRHKFFTTVAFLMCD-KSKPVYTATGEVVGMILKYLEVKEQETE GEFHTYIINNISSLQL--[3]-DNFI 2333
YDPOCGIQSSEYFQALVNNMSFVRYKEVYAAAAEVLGLILRYVMERKNILE ESLCELVAKQLKQHONTM[1]-DKFI 2361
IDKASDIDEERFYAALSYNLKN-RYKMVHAAAAEVIGMAMKQKADVDKVTD GFLHSIVTSELTK-ISEI[2]-DVFV 2407

YONTSRIDKISYLKTLTVNLKN-KYKEIYESASEVCGMSMKYYFDKDDDVY SEFCKIVKTEISSLNAK- -DQYL. 2328
YTVDSETEKKRCESLVIRLLGA-HYASVYGAAAEVMGLILKYTSQKDGSVE A-LEDAVVKRVTELTVKM[ 1]-GQGL 2331
—————— LA-----—--ARRVTLLWPVYGRTLRLMKERGLDAR —~HELERCRAVLERLRRSD VSDYI 1663

—————— VLADARR--QHPVOK-LAELFGQTLAV-CDDETVAR —-ESLASYQRVLETYLKTN VSDYV 1805
—M--DLRI--WLEDVK-MAECFGAALTLECERDGAIQ —SFRDMLKRV—--———— KN SESYI 1797

—-KF-EVND--WMKSSK-LPEVFGLALSL
—~KLESKDT--QTIKQKDIAFLFARCLKI

—~ETNKE —~EFLPKFWQILANVKSTK VTDYV 1801
—ENLNTFRKVLNKYK-NN IKDYV 1800
-VSDERVHKAMVAVRKQG([ 1 JAGAYL 1682
—————— MMESKQI--LAKKLSNTATLLGLALAA-CHDSSVTA ~VNLSRLWKVLDRMRTGN|[3]IQDYV 1912

TCVHCIQKHFSAFVER-FIHKVLFMLPGLYGVFRTYALEITAAGIENI---EGAFVEIKNKNIIGILRERDELSQLMSLK 2408
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Supplementary Figure 8 Lepidoptera
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Supplementary Figure 8 Lepidoptera
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VRWPKRQF ——-—-—=-=--DVAAVLGSQQWEVTQDDMD - === == === —m—m—m—m—m—— —— — NDCLSKWAFRAMMGSLC
ARWPRRQF - R-ISGSDCLAEWAGRLMLRC--

AKWPRRRF---—--------QESAVAEALSWQLEEEP---WVC——————-—m—m—m———— R-MSKRDCLVEWSARLMIRA--
ERWPVRDF DIKASDCLAEWAARLMIRSAY
CRWPKRQF CHIQSEDCLVEWAARIMTRSAC
DRWPRDAF--—---=-=——-TFSAEM----WKDGEFVQECNWLE-—————————————— H--RDRVCLAQTAALLMMRSLR
DIWPKRNF RDIRPSDCLAKWAVRLMTRSLY
MDHFAEHL[ 3]-DAKI------ DPFGKQRVVMSLAQVDAASLOGNH--SVARKLLKSAKDLVKVVDSEELSVLEFTHSHA
TNRIDQML[ 1]-----—=--- NTGASNALSRTELAMVDSALYQENF--YIARKYLREAREKMSNS-GTDMELQCSLAYS
SNHIKKQL[ 9]------—-- INEELDNCKIKMELSFLDAATIKQKNL--GLSRIYIRKLKDLGKHE-DPEKNYRWRISRC

MSKFLQKF[ 6]ERSGICLDDIKDKFFKQEVELKLCMANAAKEQGNY--AVAHRCLKEALYKIPQG-NENLNISWSHTYA
LDHISQCL[ 3]-NKESQEMDEGDMFHQSKLRLYLAMAESCKEQNNI--ALTLRILKKTNSAIKSVDNEELKVEWSQLYA
LSKIEEKL[ 20 ]MEVQEQEEDISSLIRSCKFSMKMKMIDSARKQNNF--SLAMKLLK-ELHKESKT-RDDWLVSWVQSYC
MDKLGSRF[ 5]QQAGEEETALEKRILRERLWLELKMADSACQQGNF--SVAQKHLK-ATHGSLSA-HEDLKPKWTHSYV
MEKIVSKL[21]DSEPNSYFDSEKFLKEQRLKMKLKFVEAALLQGNL--QVAVKHLKWSQQTAKELKADHHWINCIHLYC
LHLMEKKL —--PEDSLDVSNLIKDTKNFTHRFVIRAALHNSNY--HLANRHLK----KISSLSEDEYSKAQFYFLM
SSKGPSPS KMYSQVLRCCEGIATND--DKISLDMRHQEL
ALWGHVSACVERARGOILNDADVPKFLLLNL
GLYRGVLOCCDRNNIADLYDEEKISWHHQKL

F----DGD OLPKLALQCIERNKG-SLFVNEALPWFYENV
IQKMYEDM EESCPISPSH ALPLQVLSCMRTIDECEL---STLPWRCEEL
L----0Ss EEHSTQQASA---LHENMMRWCSLVNNIRGAPENLrtALFGDVIRVCSQLEL-—-———-— ETIDNGIEEL
LSQLADSN DSEPVLSQAYRARCRSHELRWCERAAD-——————=———— LSASVLSCLKRNAG-DLNESETLPWLYQHI

N-ANKRKCASGSEPSERLNLLVEVKKRLDKCSESSTLKLNAALLCDQHLLOGEHLVTMA-T ILONQVKDIDALDQKL
K-AKWLQAQLKNTTDEKLKLGLDSWSVIEDQR-~---FEQYPMLHAETLOHVSVMAAGILOO LEQQPGVLTKLPAAE-
Q-QIFLOGILETDIDKKVQDCHRSWDMLESLKEIDNLKYYPNLYIDVHHSIVDVTKLFKHL IFENANILENYPSLEN
E-VHFRKIQTLTAVGAVETALLVAGQO-LDKFSASKILEIEPLRGIQHHILRSKTFDILCKA MLDGGVVIAT-LESQA
S-THOKKIISNDWSEDGINGLLTT---IGKFNDSDVLKSKPDLYRRHHVLTATSYELLAES CLAAELPQ--SLSSKT
R-LSHCRSRSQGCSEQVLTVLKTVSL-LDENNVSSYLSKNILAFRDONILLGTTYRITANA LSSEPACLAEIEEDKA
Q-MNOQKILTIELKEQVMTLLTTFDP-LAKLSNTPALTGDYCLTRHHHTLTSKSYDLVAIA IQKGGADILTGLRNVG
K-IDLKKAKNONYPEQLDTLLCAHKQ-LAKLDLHFPKKLDVS-TMNHYLLOSEIIEMAADI VKYNDVHA-—————=—
A-ETHILRGOGKQTDRLKYLVEAWAKYLGRVSSMSILDONPRVEIQYLKLESHLCLEICRA IQDMGDDWTEDNQYMQ

L-ALRGMALOSNDRQALENILERTESMIQSGSEHSYG-=—-——mmmmm e m e e e e DMLRVYE
K-MKREMAT--GASGKLDELLTKAERHAPVVL - —--EHASDEEFYGINE
L-SLKGMALERNDSDLLREALDSAVSLTSDLQ - —---EITPDA--IGIYK

R-ARRLVALRENDTSKLQKALQATEREDKDVS -
L-ARRQLALNRNDTEELIQIRDMAVCYSNDLLVENKTTEAMVIELKPGTSKQENIDCNIKL[ 6 ] LLLNNTPVKSILGLNY

VSAKRGLAILRNSPTELAETLEFAQEKSRGLSERSKEP - — - — - — oo e LRLMQ
A-ALRTAGLSKNCADTLSKALAKADQGLSEFA. - ——--DKTTPDVIVAMNR
L-EKITESVGSPALSHQE[ 2 ]ASLHEAAYNSFKSGVG—-———~ VAASQPESVC-—--~-= VNKAYMSLVHFCDQVLRQORENDE
—~VKKLADRIGAPDCSQDT[ 2 ]|OQNLKQYGLSSLKTAAEVV----TPRGNSE--—-~-~ QAVAKAYLQVAKYCRAHSNTSREDN
FILKHGQERGLSHS---- KTLDIFGFKCLQKSIKYAE---AAHANNDINiEISTVTNCYKKMIQF-NMHNLKYAEDD
K-NALVKLCRIDETESOQK[ 3 ] SDLMTRSFVSLQSAIKAAK--NAEGKCNTT--QTSGTVDAMIAMVNFCDNCLRKKEVSV
C-DKLKNLLKTDNLDKTOQ[ 4 ] SDLLOKSHQELKSAISDSV--VTRSRSESFT-~-——~ EADAQIALSKFCDKFLRMKENEE

R--RILELSGSSSEDSEK[ 2 ]AGLYQRAFQHLSEAVQAAE--EEAQPPSWSCgPAAGVIDAYMTLADFCDQQLRKEEENA
KLDKLLGLVGQNATRPEQ([ 2 | STLYSKAYSELKQAVSLAD--KDDAVTSQS-~-ERSMT-EAYMALVSFCDRMLRLKESDE
--EKIQELTDTFSIQSKS[3]IDLFCKNYEYKCRAIDIIQ--EVEQKMIEFD--QATIGETYFKFANYCNKILRMQEEEE

VLSKKFENANGKESWORE --LLSCSYKSLQLAVNCAEgkLVKSDALNQDdSKKSDSDAHLALVKYCEECVIKWKDHV
LTLRLRRDLNSVERVNVE = ———————- AIVKHVMGDVRN—=———~ VENDV-TRNLDTLCLLGITCLETMFENSTDIDE
MLLRIRSDLGTMNQASMD - —AVLQTVDRRLQO---RGGAVSPDS-RRALDSMYEMYFVYYNHLWTES-DDER
OIFLLQQHLNELTAASVN - ~GILEKVTRPRD---QODSILN--S-KSTLTTLYELALVHYDRQWSD--DIKN
LILOLRKDLGVLSKSKLD  —===—=—= EMLLSLNNITEd--HSSFYSNKN-GVDLITLYEFAMDHYDELWELS-DTST
IIINLQKDLNDLSAEKLK  ——==—===- FLLNDSRDRLKt--SESSVVGEN-KKVLHNMVIMAVTHYDENWPMT-NAIE
LILKLRADTNGVNRALVE  —=—-———- EAMTKIKQTLTa-———=—=—— KD-ESETRPILATVAQHLFCLFERTTDVED
MTLLLNNDLESLTTQKTE - —=—-—=—- AILQDIDRQADSiLKDSGISNKC-MKNMESAYEIALHYYNDNWEHCIDKSE

3075
3037
2947
3156
3079
3111
3170
3104
3090
2101
2300
2284
2301
2271
2100
2422

3153
3114
3024
3234
3156
3189
3250
3180
3167
2145
2351
2331
2350
2325
2148
2476

3223
3178
3097
3313
3232
3281
3327
3275
3234
2195
2404
2388
2405
2384
2211
2540

3298
3249
3173
3387
3303
3356
3402
3341
3310
2238
2446
2430
2441
2466
2254
2584

3366
3318
3242
3462
3376
3431
3476
3415
3385
2300
2510
2491
2506
2531
2313
2652
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Supplementary Figure 8 Lepidoptera
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CAPITELLA
TERMITE
FLEA
STONYCORAL
LIMPET
HUMAN
STARFISH
SCORPION
SHRIMP
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BOMBYX
AMYELOIS
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PAPILIO
PIERIS
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CAPITELLA
TERMITE
FLEA
STONYCORAL
LIMPET
HUMAN
STARFISH
SCORPION
SHRIMP
DANAUS
BOMBYX
AMYELOIS
ARCTIA
PAPILIO
PIERIS
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CAPITELLA
TERMITE
FLEA
STONYCORAL
LIMPET
HUMAN
STARFISH
SCORPION
SHRIMP
DANAUS
BOMBYX
AMYELOIS
ARCTIA
PAPILIO
PIERIS
PLUTELLA

3367
3319
3243
3463
3377
3432
3477
3416
3386
2301
2511
2492
2507
2532
2314
2653

3446
3387
3315
3540
3458
3511
3556
3493
3458
2350
2561
2550
2565
2588
2365
2710

3523
3462
3389
3616
3537
3588
3633
3570
3534
2404
2618
2598
2618
2640
2407
2769

3611
3530
3451
3702
3627
3661
3725
3645
3612
2470
2684
2662
2676
2707
2460
2840

3683
3604
3511
3775
3686
3731
3796
3717
3686
2525
2741
2710
2737
2768
2518
2896

ISGTK[ 7 ]PLALVTSLLSAMK-NSSKDARQLFPRLLQIIERFPQ-TREVFIR---KSRDIPAWMFLGWVSQICAILDKPE
FGT-- —-DIVTSILRAMR-YGSKDARQLFPCLLOLPGLDTS-LSELFHK---ESSAVPVWMFLGWVNQLLACLGTPV
LKSVY ILSMIKSILKAMA-LGSVEAKQLFPVLLEYDEISAD-MKDVFLE---LSAQVPEWMFIQWAPQLLAQLTSNR
APVEV[5]PGIVVRYMLKSMC-YSSKEARQKFPRLLQIVHKYPD-TLEAFVK---KAADVPCWMFIGWINQMMATIIDKPE
-EHIK[7]GETIIICLLKAMK-LGSMEAIERFPRLLQFVELYPD-TMPTFIKmvSENRLFPLWMFLLWINQMMALIDKTE
SVIDS[ 6 ] PALVVEKMLKALK-LNSNEARLKFPRLLQIIERYPEeTLSLMTK---EISSVPCWQFISWISHMVALLDKDQ
VPMTY[ 7 ] SQTVVHYTLKAMH-YSSQEARQRFPRLLOQLVEACPD-TMQLMIK---EVSDVPCWMF IGWISQMVALLDKPE
KTLSL[5]PSVLTNSLLNALK-NGNLNAIKLFPRLLQITEVYPD-TIPEFIA---KSKVVPCWMFLSWINQLLTLLDKPE
————— [5]1SKSLMVSVLRAMA-NGSRDAHFHFPRLINLMNEDAS-LLSSFKE---EYEKVPIWMFLLWLSHILIYVDKVP

RSSLM -LSICETI--—-—-—- SYQSSPSTDVVLDKLDSFD-rILDENVS———————————m | QRILNTLO-PL
RKEIF -LWMLDVMVQAAR-AHT-———=——— VRLGALVAAACARLPDSVP--——————mm e e — DNVLEKLELAF
QDEVI ~KHLANTLYKMRE-SNVGPADKHLALLLNRLRGHSAgKMADGDV- ~TDTIMKLENPE
QAEII —-SDMATLVGNITDgNLTKDSNLRISILLNRLVSFE-gLLSEETS- -KKLLDKIMFIL
ONKLL -IDITEAIDVGLDfDLDLKYSMLLDVLLHRMSSVE--KLDSSAS- -DALLLKMD-NL
KYDIL -NQMYETIELSGG---VRQAGSIVDILLSCMLRVP-—--QEYRP—-—————————m | QAVLDKLS-QA
QTATI -SSMASCFGRVLS1KHSQKSEMFLSVVLDRLAEYQ-dVLDEDVA-———————————————— EDLLTKID-AI

SSAIHEILLNIADIYPNALVFPFKLSNHNYKFTSDAVSSKS-KSVCDRLHQOMLSKN--PLIDRLIFSLEMMHEPAVIIKD
GPVLHDIILRLAETYPQSLIYAFQLSREKYNL---ESGHVS1KALVDQLASLLFTD--PVIDIFLRAFSCLGQPRKMLYH
SETIGPIVIRVAESYPDALHYPFRLSILNYKC---LAGSYA-EYCVAKLKQVLMKN--SLIDRFIEAISCICLPEILLIN
GKAVHGIVSEIAKRYPQALWYPFKISSEHFVFENSEDGKAN-EEAVKRLRSSLEH---PLLDDFIAALEMLTNPEMVEFRD
SPAVQPILLQIGTEYPQAIAYPFRISCEGFEFEDSAQGKKN-KEAVKKLASILTEDKVPLVNKFISALDQFGQPEMLFKD
AVAVQOHSVEEITDNYPQAIVYPFIISSESYSFKDTSTGHKN-KEFVARIKSKLDQOG--GVIQDFINALDQLSNPELLFKD
GPAVHGILTDIAYEYPQALCFPFKISSESFTFDESNTGRKN-ASAARKIGAILESI--PLLDDFICALEQLNNPEFVFKD
ATAVQYIIKEIGTNFPNALVYPFKLSYEMYKFPDTLQGKEN-KEFVMKLKSSLSQLk--LVDEFVNALDSLSVPELLYKE
GPALQPVVERLAAEYPQAVIYPFGISKQQYNF-SSHEGKLA-KAMCDKVEALLSSHk--LLHQFVSAMSLMVVPSIACKD
LSTMDQYSVD-———-— —-QLLSKRELFSPHPALLEL--—-—- H-QNQLS—--—-- SDKYKQCLSLVSDPVYLLKQ
PALQDWHRTE- -LVSRLRR--SASALRNYK- -HLSSQLE-Fe-GRAETFKRRLRLVCDPEYTLVM

NQYLDEFTTE HLFGRRPPGt-SKLGELKKMLATIRDAGHSLME
PS-LDTYSID KID-Ke-ESFGLCKEYLQLVCDPSYTLAR
KHYLDEFAID ELVNELS----KDMORLKQCLQLVADPRHLMKH
SKDLEEYQRE ---AAHECGVG IAEME-—————- NEWAPLLALVRDTQHDLFR
SETLNEFTLS —--ELNRINHVFPPEVLRKHV-————-- NINSKIS-Rn-GAENKFKLCLQLVCDPAHSLSQ

WIMDMKNAKGP[ 1]GSSQSLSMAYVKERYQEL--YKELL[ 16 ] SMGPYRSDFVKQFISQFDEYFGKMGSKIPGLTFMKVL
FVEKLEQLLNA[ 1 JRPNCDSLHHMYDTMMKELFPSSYGK —~IHGALFKDIQEYRKRLEKA—--——- ESNIKCGNKKVL
ALGKLTD---- —~KNYTDMKNLKRMLFQONLHPLRGK —~AFEAMTKFENLFSTYMEKP—-—-— SPELLMEIKMLL
WCEGPMKQLLE [ 4 ]RNDSQAVKQCFGAMFQLLMDCRKR-[ 12 ] --GPFRTKFAQEFANEVQRIFGKEGEKLVGVKMTDFS
WTDDIKKMLQS[ 1 ]NRNKSKIMEKYKEIYNMLIEYKETQ[ 16 | GMGEYRKKFADTFKKDFDIAFGKNGEKLASMSIKKGR
WSNDVRAELAK[ 4 ]KKN---IEKMYERMYAALGDPKAP- GLGAFRRKFIQTFGKEFDKHFGKGGSKLLRMKLSDFN
WADDVMKPLLN[ 2 ]JKRDKNKIRQACHEIYMNLINHRSTV[ 17 | GFGNFRRRFAQEWQKKFEAAFGKDGTKVIDMQLKTFS
YFKEILQMKKD KGDKNEIVKLYKKLCHELFNYNPRD[ 2]KERKLHLKVAKVCGSVVFSEFGKDGNKLISMPLKEAS
AIQNVLQ—---- EKDKQKMEEGLSEIVSEFLKVQNRS[ 9 ]EAYTRQDRAKKQMAEAFTKAFGENLKKAKSLSIRDIQ
YVGMMLAAVQT —~DDVTKYKQIYKNMRQRIFENPYVG ADYIVLNKYSKQLEGCDDFETDVHTLQRL—-=-———- LK
YCGDLLEAATR —~ADPSQWKMIFDRVKSD-MYDGGGG
YCRSLVGAVGR —-KE--KWCEIFDKIRHM-MENPYVG

YCAEL----- S —~KDWTQYPAIFAKISNK-FDSSFRG
YLKQLLEALEN ~NDVGAWSTSFDRMKNKIFENSYAG
MCTLLLRAASS —-EDGERWREAVRKARVT-—-—==== ———————— YPHKFDTLSDGEIAEGDVQTIKM---VQK

YCYELDSCLKE ~NDGDKFEATFKVMLSL-TNNEFAG PSFOLLTKYTDALKDIQDYEYTKEYNKKARKATHDVL

SWLSDKSEKVKKA-fsNKQ-PRKLKEYSQWLAEFQ--AGNHE-ASLEIPGQYTGEVCPLPEYHAKISSF-DSQV-TVLR-
KDICFIKEKLKYIigdIKP-PVQLKDYSPWLSEFQ--GGKHCfLELEIPGQYTGESKPLIQHHVKIAGF-KQTV-VPMK-

KSLSNHR-——=—=——————— PKTLRDLCPWLADFT--PQDS--VALELPGQYQGHKKPLPHYHAKIARF-DQKI-TVLL-
KWCRDIQQKMVKFrnrTPP-PGNLKEYSPWLSRFQ--SNNFT-HTLEIPGQYKGKTKPLPEYHVKIVGF-DEKV-QVLP-
GKLVP-=m—mmm e e e e PLSLHEYCQWLADFN--PNRDS-RELEIPGQYDGLSKPLPEYHVKVAGF-DERV-LVMS—

DITNMLLLKMNKD---SKP-PGNLKECSPWMSDFK--VEFLR-NELEIPGQYDGRGKPLPEYHVRIAGF-DERV-TVMA-
EHYGKLYKEMAA--krRDP-PGNLKEYSTWFSDFQ--QLSYD-RELEIPGQYGGKSKPLPEYHVKIAGF-DEQV-KVLS—-
VKYETLLKKITTM-seMNK-EAKLRDFSDWLSEFH--SIKYS-EDIEIPGQYTGKRKPIPEHHVKICNF-DQKV-DILS-
RELGSMGRVLQLSpeeMRK1PRQLKAYSPWLANFQ--ASKYS-EVLELPGQYTGMSKPLPEYHVKISSF-DENV-LLMS-

DIHADLQSSK--S---RLS----LTDICPTLLEE-—--—— KQe—————e SRALDRLLALKD-GVHFIKF-MENV-SVYRd
RVQEGAGRGGYRP---TLR----LSQLCGGLGAE--pAADD-———=—=——— CVSAVLQLPP-GVTVVEF-YEEV-AVMP-
SVMVTLDLPA-KS---SLR----VRQLCPAL CLAGWAALMP-G-GVSKV-EDQV-TVITd
NITTELFKKLTKP---VLR----LSQLSPELTKD--tTLEEQ-—-—-—— RENLRKLLALPS-SVHVVKFsQQVQ-VEVD-
GIIKELTSQS--E---SFK----LSQLCPALTQAEfVRGSEI-—---—~ QDCLSLILNLPQ-GVRVQRF-EEQV-SVFTd

SPTLASLLGLPP-HLRVCHF-EQNVeVFVD-
—————————— TLASLLGLPP-HLRVCHF-EQNVeVFVD-

SLRMPKSIVIRGNDEKEYKFL
TLRLPLQVTIFGSDAKEHQYL
SQRLPVKIGIYSSDGKEHVYLT
SIRKPKCLIIRGDDEKDHMFL
SLRRPKRITIRGNDEKDYHYL
SLRRPKRIIIRGHDEREHPFL
SMRKPKRIVIRGNDEHDYSFL

QO-@VFNLMNEIYANDANCHARR--LOLKEFQVIPMTPRLGMIEWL

I0-@IFSLMNEQLSLNTECNFRR--LSIVEYNVTPLTLNLGMIQWI
IE-QLFGLMNDIMANDSACSQRG--LRLREYQVIPMTPRVGLIEWM
IE-QLFVIMNKVFDKDPVCRHRK--LHLKEYQVIPMTPRVGLIEWM
E-@LFQVMNGILAQDSACSQRA--LOLREYSVVPMTSRLGLIEWL
E-@LFRIMNSILEQDSTCSQQOG--LOLVEYEVIPMTPRLGMIEWA
IE-@LFDVMNDIYQCNAICFQNK--LKLEEYQVIPLTTKIGLIEWV
E-@MFTLMNSIYARSPLCTKASsvPSLDEYQVIPLSLRVGILQOWV
YKVTPLTSDCLLIEYV

SYNVTTLSEDCAVIEYL
EYQVTLLSEDSGLIEFL
PESPRADQAAFA--VARALRRLHPL-----RAEy---VVSYVVRALASDCSLMEFL

SARRPCVLCARLTNGSTRRFLVRKRGEPLRSVAAVH-TALAYFNRVQTC————- TAG—-——-! GSHHLIPLSADCAVMQYL

3445
3386
3314
3539
3457
3510
3555
3492
3457
2349
2560
2549
2564
2587
2364
2709

3522
3461
3388
3615
3536
3587
3632
3569
3533
2403
2617
2597
2617
2639
2406
2768

3610
3529
3450
3701
3626
3660
3724
3644
3611
2469
2683
2661
2675
2706
2459
2839

3682
3603
3510
3774
3685
3730
3795
3716
3685
2524
2740
2709
2736
2767
2517
2895

3758

IE-QLFNLMNKILDQDPTCRHRN--LSITEYQVVPLSSHLGIIQWV[47] 3726

3586
3850
3761
3806
3871
3792
3763
2588
2805
2766
2803
2830
2586
2963
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Supplementary Figure 8 Lepidoptera
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3759
3727
3587
3851
3762
3807
3872
3793
3764
2589
2806
2767
2804
2831
2587
2964

3843
3759
3666
3933
3845
3888
3955
3874
3830
2643
2863
2823
2857
2886
2609
3023

3916
3832
3739
4006
3918
3961
4028
3947
3903
2708
2932
2889
2925
2968
2678
3100

3998
3908
3826
4083
3995
4041
4116
4045
3976
2756
2981
2939
2974
3018
2727
3152

4073
3982
3905
4159
4071
4117
4192
4120
4054
2825
3048
3009
3044
3083
2796
3223

KNSCTLKDF--LRQGCSDVSWEQIQN-KNLPNNPANLLCQWIGDS[ 11 ] KCYQKYSrNETLNAFKKREAMVPWDMLRKSY
GEAHMKYSP——————m EETSA-—————— EFRK-——————=  —mmmm oo KVNMIPWDIMRRAL
PKTKTLRDMMfLKEPGIKNRVEEVRS——————— SYNKWIRQASKT[ 10 ]NAVVHYHrDAVISKYQELVNRIPEDILKDSF

NNTKPLKGV--LNSAMTKAENDHYIG-pNGAGACYRNWIDKF-KG[ 10 ] EMFKKANrTETERSFTQKQALVPWDLLRRAF
NNTTPLKDF--VYGALTEQERKYILG-dQGPGKQHENWTYKYFDA[ 10 ]KVYQONYSrAETIKDFRMKENKVPWDLFRRAF
ENTVTLKDL--LLNTMSQEEKAAYLSdpRAPPCEYKDWLTKM--~[ 10 ] LMYKGANrTETVTSFRKRESKVPADLLKRAF
ONTTTLKEF--LHLAMTEQEGNAYNS-rHGPRYQHSEWVDKYAKG[ 10 ] AVYRHANyTDTVKCFRSWEALVPWDLMRRAF

DNTNVLGSF --LKDAMTDKEKESFRE--SDPKMTFYKFLLSKTNS[ 10 INIYKIAD-TEVNKKFTECINMIPWDLFRRAF
DSTQPLKDF--INDSYRENETKCYGE-———-———- ARALYGKNENY TVAKKAKKRDVIKAYEEVVNKIPWDVLRRGL
ENNTRLRDM—--—-- V-—---DTGGGDA--GVTRTADENLILNVPQA = ——-—-—————— ISQLESLAKSVPATSLRSSI
————— AAKSCDLDNLGV--S--RPLDADLLAEPPSR —=—-—-—-—-LALTHERFCGKVPATVLRSAF
-INSVCDLDEISM--SVPRPADDELIVSPTPH —--AFQQLRDRVPVDALRTAV
—MG-----DKVRI--PVVRLDNDKLVLSPSLA —-LEQYNALCNKIPVYTLRSSI
—-IANKYDIKGIES--TL----GEKLIQDTREH —-SISQYKKMCSKIPAHAFRSVM
—————————————————————— SALALREAM

—————————— TLAQHRLLCDRVPAHALRSSI

QKLASSPESYFVLRGNCATSHALNCISAYT [FGHA F| TQFLDIPELIP
ORLSVSPESYFILRQSFACSYAVLCIAHWLL [FGSA F| TQFLPVPELMP
[FNCA F| VMTLPIPELLP

[FGHA F| TQFQPLPELMP

[FGHN F| TQFLPVPELMP

[FGHA F| TQFLPVPELMP

[FGHA F| TQFLPVPELMP

[FGHA F| TQFLPIPELVP

[FGHH FESAVQFLPVPELMP

ESGCLTLEEFIRKKTAFTESLGHMTAFSFIC CGA-  ———=——- LOPQEIPP
QELCCTSEDFIRRKKRFQDSLATITIFNWIF] GS— —--TMQRRQLSEPPP
ERNSSCFEDFLMKKRNFQDSLATMATSDWIL IGGA- —-—-AMRGREL---PA
ENKCSSLEEFIAKKRMFLDTLSTMTITNWLE] [LAS- —---VFEYGLREFVP
ELNSSGFQDFIMKKQNYEESLAAMTYATILL NS- —---ALRHDQHEPPP
RKRSATAQHFLEQORRFTETVAASTVLTALL AC- —-SPRHDMLASEPTP

EDDSCSLODFLQKKRNFAETLGSNATHAWIL CLVDIQVGPP[ 4 ]LVDIDVGPPHPAPPP

TROQLRNLLLPLREKGVIEGTMVHSLRALRQHKEQLISTMDVFIKEPSLDWQONAAKKEIQAMSNR-————— [12]WFP
LTPHIVSLLOQPLEETGLFRETMIHCLRTLRNNYDMLLATMEVFVQEPSIDWLE-=———=— FASRHESLNKK[ 7]WYP
LTPHIMNLMEPTAAFGLIPRVMVHALTALRDARSVLYATMNIFMHEPLINWLEPIKMYGVRSEDNEALNYT[ 11 ]TMA
LTQQFVNLMLPLKKSGTLQSVMIHTLRALRSNHDLLLNTMDVFIQEPSLDWQVYARKQAKTQG--~--INE-[ 6]WYP

LTRNMLAMC
LTPCLLALG
LTANLLAVC

WM--—-GNEIQ
YLPD----SQL [
WMPEYESNEFQ [

KEKVNIVRQKLEGSNPSHVMRAELALGQO--LGS--YLKYFVIVLMGDKQAD-IRARLPADGLSSEE@QVAALLNL.
OQKLDLAKLKLEGANPVTITTEELKAGFkDSK---YLAKFLEC---VKGHNsVRSQMPSYQLLPEE@VDSLLDQ
HLKLRMARLKLQGSNPVHILQDELKHSFVSTINE1YVNHYIEKGMGVEQHN-IRRRIKMKDLTAKEQVDCLIDL.
KQKVQSAWRKLEGFNPAYVMRDDLQLGH--SKQS-WYKQMESVCLGDRNAN-VRAREPESGLSVES@VSCLIDO.
KQKLQYALRKFKGDNPCHITKDELYLGH--SRSP-AIKHFEKCVLGDAKDN-VRATLPSTGLTVEQ@VEALIDO.
RQKICYAKRKLAGANPAVITCDELLLGH--EKAP-AFRDYVAVARGSKDHN-IRAQEPESGLSEET@VKCLMDO
REKVNFAQKKLEGANPSDITQRELALGH--SRNP-AFSAIKEVVKGDRSON-IRASSPKSGLSVETQVECLIDO
KQRILFAKRKLEGINPCYITKEELRLGH--SNKP-IFORLTDVCLGDRK-S-LRONLPKNGLSVKO@VKSLIDO.
SKRIELLNDKLSDINPAYITLWAVSQNKfVAKQK-AYENLKQAVLGDRGES-VRASVGERGLSTHO@QVDILLEQ.
~DKLPAIRGKIQGRLLOHQVTKEWIQRS-EVKYK-~--EKYLELLDEIF-G~----TDDKCSYTVEE@QVSNLLLOS
~POLSHVKAILEGKVTSADIRVEANPDP-DLDRL---~RALLV---QVFPG----RPATDTYSVKD@VQVLLRHC|
~ERLPHIQALLSGRCLSRDVTRALLENS-RVTYK----HAYLTLIDDVFKD----FERKEQYTVVEQISCFLVHC|
—~SEIKHVRNILQGSMTSYQVTRDVIENS-KIKHK----QEYLNILDAVFQON----FTCKQTYSVEEQVSCLLQHC|
—~EKLENVYYLMQGKKLSHQVSVRNQKSF —=—=—=———— GDYELLLNHIFKD----FASEKVYTVKO@VTNLLRHC]
~YKLEMMEQLVRGQRVSHOLSLOQLQHO--QKRY - —~FPDKESYSVQEQVSSLLRLS|
~KKMQYIENILKGKRLSYQVTVEVLKDTiKMKHA-~~-DKYIALLTEIFED----VPLKETYAVEEQVTCLLRHC|

4084
3993
3916
4170
4082
4128
4203
4131
4065
2836
3059
3020
3055
3094
2807
3234

3842
3758
3665
3932
3844
3887
3954
3873
3829
2642
2862
2822
2856
2885
2608
3022

3915
3831
3738
4005
3917
3960
4027
3946
3902
2707
2931
2888
2924
2967
2677
3099

3997
3907
3825
4082
3994
4040
4115
4044
3975
2755
2980
2938
2973
3017
2726
3151

4072
3981
3904
4158
4070
4116
4191
4119
4053
2824
3047
3008
3043
3082
2795
3222
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