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———————————— MVSFTQFCILYFYFIASVVS-QVSEFISIDCGS---TSNYTDPSTGLS
——————— MEMEKRLLFSLLLFSLLLLLDSSSA-QMQGFVSLNCGG---DGNFTDE-LGLL
------- MEMEKRLLFSLLLFSLLLLLDSSSA-QMQGFVSLNCGG---DGNFTDE-LGLS

——————— MESH-RVFVAT - -F--MLILHLVQAQDQPGFINVDCGLLPRDSPYNALGTGLV
MWTVRRTMERH-CVFVTI--F--VLILHLVQAQNQTGFISVDCGLSPPESPYNAPQTGLT
——————— MERH-CVLVAT - -F - -LLMLHIVHAQDQIGFISVDCGLAPRESPYNEAKTGLT
------- MERH-FVFIAT--Y--LLIFHLVQAQNQTGFISVDCGLSLLESPYDAPQTGLT
——————— MEKTKHYFIILFII--FTLAVVVHAQNQTGFISLDCGL-PAGSSYIDSITGIN
——————————— MFVGYLTPLL--LSLAVLVHGQLQTGFISIDCGS-PVNFNFVDVDTGIS
----------- MFFGYLTPLL--LSLAVLVHGQLQT-----------------DVDTGIS

WSSDMDIMKHGRQVKVENPN- - - -G- -NSMQFRTRRDFPSDNKKYCYNLST - -KERRRYL
WSSD-DFLNYGETASISVSN- - - - E - -TRQQYMSLRHFPADSKKYCYKLNV- -VSRTRYL
WSSD-YFLNYGETASISVSN- - - - E - - TRQQYMSLRHFPADSKKYCYKLNV- -VSRTRYL
------------------------------------------ MKNCYTLKLEQATNNSFR

YTSDVGLVSSGKTGKIAKEF - ---EENNSTPNLTLRYFPD-GARNCYNLNV--SRDTNYM
YTSDTGLINTGKTGRIAKDF - - - -EPFVDKPALTMRYFPD-GIRNCYNLNV--TRDTNYL
YTSDDGLVNVGKPGRIAKEF - ---EPLADKPTLTLRYFPE-GVRNCYNLNV--TSDTNYL
YTSDADLVASGKTGRLAKEF - ---EPLVDKPTLTLRYFPE-GVRNCYNLNV--TSDTNYL
YTSDEPYIQTGTTHSLSRFN----SSIQQQFLENLRSFPQ-GVRHCYQLNL - -TKGEKYL
YTPDGAYVSTGINNNISSEYAYPNNPNLAYPLSDLRSFPD-GNKNCYTLTPAAAKGSLYL
YTLDGAYVSTGINNNISSEYAYPNNPNLAYPLSDLRSFPD-GNKNCYTLTPAVAKGSLYL

VRATFQYGSPANVDAYPKFEIYLDATQWATVTIQDGSRKYVNEMIIRAPSDSIDVCICCA
VRATFLYGNFDNNNVYPKFDISLGATHWSTIVISDANTIEKAELIFLATSPTISVCLSNA
VRATFLYGNFDNNNVYPKFDISLGATHWSTIVISDANTIEKAELIFLATSPTISVCLSNA
IRASFAYGNYDRKNKIPKFDLYLGVNYWTTVNLTN-FEGFFYEITHVFPADTEYVCLANT

IKATFVYGNYDGHKDEPNFDLYLGPNLWATVSRS - - - -ETVEEITHVTKSDSLQVCLAKT
IKATFVYGNYDGLNVDPNFDLYLGPNLWTTVSSN----DTTEEITHVTKFNSLQICLVKT
IKATFVYGNYDGLNVGPNFDLYFGPNLWTTVSSN----DTIKEITHVTKTNSLQVCLIKT
IKATFVYGNYDGLNVGPNFNLYLGPNLWTTVSSN----DTIEEITLVTRSNSLQVCLVKT
IRASFMYGNYDENDENPEFDLYLGPNLWASMVFENSTSVVVKEITYVVKARYLHVCVVNT
LRASFLYGNYDGEDKLPEFDLYLDANLWSSIKFGNAFDVITTEIISASVSDTISVCLVNK
LRASFSYGNYDGEDKLPEFDLYLDVNLWSSIKFSNASDVITMKIIGASVSDTISVCLVNK
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TTGFPFISTLELRPLNLSMYATDYEGDFFLNVAARVNFGALTKDLVRYPDDPYDRFWESD
TTGQPFISTLELRQFNGSIYYTPFEENFYLGVSARINFGADSEAPVRYPDDPFDRIWESD
TTGQPFISTLELRQFNGSIYYTPFEENFYLGVSARINFGADSEAPVRYPDDPFDRIWESD
GTGTPFISALEIRPSNISTYGNGSSLELINIGLYDLSSYPGQSPGVRYKDDIYDRVWYPS

GDFIPFINILELRPLKKNVYVTESGSL ---KLLFRKYFS-DSGQTIRYPDDIYDRVWHAS
GISIPFINVLELRPLKKNVYATQSGSL - - -KYLFRMYVS-NSSRRIRFPDDVYDRKWYPI
GISIPFINVLELRPMKKNMYVTQGESL---NYLFRVYIS-NSSTRIRFPDDVYDRKWYPY
GISIPFINMLELRPMKKNMYVTQSGSL ---KYLFRGYIS-NSSTRIRFPDDVYDRKWYPL
GKGIPFISALESRLLSNVTYNTDSNTQ-ALEFFLRIDFGSALNSSFRFPEDIYDRIWQPY
GLGIPFISALELRPLNNSIYGTELGSPVSLVLFERFDIGYT-KGTGRYNDDIYDRIWSPY
GLGIPFISTLELRPLNNSIYGTELGSLVSLVLFERFDIEYT-NGTGRYNDDIYDRIWSPY

LDRRQNFLVGVAPGTARISTSKNVD--I-RTREYPPVKVMQTAVVGTEGELSYR--LNLE
SLKRANYLVDVAAGTVKVSTNKSIY--I-SSSEMPPEKVMQTAVVGTNGSLTYR--LNLD
SLKRANYLVDVAAGTVKVSTNKSIY--I-SSTEMPPEKVMQTAVVGTNGSLTYR--LNLD

QLPRS---------- VPINTSSDIDTQGSGNLYKLPVEVLRTAVRPFNGSNSLSYSSSFA
FLENN--------- WAQVSTTLGVN--V-TDNYDLSQDVMATGATPLNDSETLNITWNVE
-FONS--------- WTQVTTNLNVN--I-STIYELPQSVMSTAATPLNANATLNITWTIE
-FDNS--------- WTQVTTTLDVN--T-SLTYELPQSVMAKAATPIKANDTLNITWTVE
-FDDS--------- WTQVTTNLKVN--T-SITYELPQSVMAKAATPIKANDTLNITWTVE
-RRND--------- LTTINSSSSLI--S-NSYFDPPLVAMMTASIPMNGSQSLNFTVRDS
-NSPS--------- WNIVSTSSEIN--NNENGYRAPLEVIRTAAVPRNGSDRLEFSWTAD
-NSPS--------- WNIVSTSSEIN--SNENGYRAPLEVIRTSAVPRNGSDRLEFSWTAD

GFPANARAYAYFAEIEDLAPNETRKFQLREPYIPDYSNAVVNIAENANGSYTLYEPSYMN
GFPGFGWAFTYFAEIEDLAPDESRKFRLVLPGQPDLSKAVVNIQENAQGKYRVYEPGYPN

GFPGFGWAFTYFAEIEDLAPDESRKFRLVLPGQPDLSKAVVNIKENAQGKYRVYEPGYPN
-SSYDYNLYFHFAELEFF-EDKQREISITVNGI-T--------------- QGPFTLEYLK
PPTTKVYSYMHFAELETLRANDTREFNVMLNGNDL - -------------- FGPYSPIPLK
PPTTPFYSYIHFAELQSLRANDTREFNVTLNGEYT--------------- IGPYSPKPLK
PPTTKFYSYMHFAELQTLRANDAREFNVTMNGIYT--------------- YGPYSPKPLK
PPTTQFYSYVHIAEIQALRANETREFNVTLNGEYT--------------- FGPFSPIPLK
DPDVEFYFYMHVVELEELQANQTREFNIYLNDNFW--------------- YGPFSPMYLQ
DDASKFYVYMYFAEVQ-LAKNQTRKFNISWNGSLM-----------u-m-- FGPLVPRYLF

DDASKFYVYMYFAEVQQLAKNQTRKFNISWNGSLI--------------- FGPLVPRYLF
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Voo oo - - TLDFVLSFTFSKTNDSTEGPLLNAMEISKYQQIAA-KTERQDVTALNAI
I----oom - SLPFVLSFRFGKTSDSSKGPLLNATIEINRYLEKND-GSV--DGMVIANV
I---- oo SLPFVLSFRFGKTSDSSKGPLLNAIEINRYLEKND-GSV--DGMVIANV

PLSISFQRLR-TVEGNITFTISTTMESGLPPILNALEYYQLKQF TDSATDPSDVNAIMSI

TETETNLKPEECEDGACILQLVKTSKSTLPPLLNAIEAFTVIDFLQVETDEDDAAAIKNV
TETIQDLSPEQCNGGACILQLVETLKSTLPPLLNAIEAFTVIDFPQMETNEDDVTGINDV
TETIYDKIPEQCDGGACLLQVVKTLKSTLPPLLNAIEAFTVIDFPQMETNGDDVDAIKNV
TASIVDLSPGQCDGGRCILQVVKTLKSTLPPLLNATIEAFTVIDFPQMETNENDVAGIKNV
GETILS--SLSVKGGQ--FSMESTRSSTHPPIINAFEAYKVKELVESQTVETEVNAMMNI
AATISN--SEAFTGKEHHISIYKTVDANLPPILNAVEIYMAKQLDELPTFSEDVAAVLNI
AATILN--SEAFTGKEHHISIYKTADANLPPILNAIEVYMAKQLDELPTLSEDVAAVVNI

¥Rk X :

RNMSAESVWVNEGGDPCVPTHWEWY - -NCSPT - - -PPPRITKIALSGRNLKGQIPSEINH
VALYPSADWAQEGGDPCLPVPWSWV - -RCNSD- - -RQPKIVSILLSSQNLTGNIPSEFTK
VALYPSADWAQEGGDPCLPVPWSWV --QCNSD- - -RQPKIVSILLSSKNLTGNIPSDFTK
KHTY - - -NRDDWQGDPCLPKGYSWSGLSCHFG- - -SPPRIISLNLSSSKLTGEISPSLAH
--YI---NRDDWQGDPCLPKGYSWSGLSCYFG---IPPRIISLNLSSSKLTGEISPSLAH
--TL---LFD-------------------- SG---TPHLILCRNLSSSKLTGEISPSLAH
QNAYGLINRSSWQGDPCVPKQYSWDGLKCSYSD-STPPIINFLDLSASGLTGIIAPAIQN
QNTYGL-NRISWQGDPCVPKQYSWDGLNCNNSDISIPPIIISLDLSSSGLNGVITQGIQN
QDTYGI-SRISWQGDPCVPKLFLWDGLNCNNSDNSTSPIITSLDLSSSGLTGSITQAIQN
QGTYGL-SRISWQGDPCVPKQLLWDGLNCKNSDISTPPIITSLDLSSSGLTGIITQAIKN
KSMYRL - -KKNWEGDPCAPRTYSWEGLDCSYDD - LDPPRIISLNLSSSGLSGEISPYIGN
KTAYQV - -NKGWVGDPCGPKNYTWEGLECNYSV-SLPPRIISLNLTSSGLSGIISASFAN
RTAYQV - -NKGWVGDPCGPKNYTWEGLECNYSV-SLPPRIISLNLTSSGLSGIISASFAN

* ¥, KK K Do
FSGEIPAALLSKK----ISFNYEGNPG----LH---------- NEAQRKLRFK-LILGAS
LTGRVPSGLLSKN- ---LALNYAGNIN----LH---------- EGGGRAKHLSTIIVGSS
LTGRVPSGLLSKN----LALNYAGNIN----LH---------- EGGG--KHLSTIIVGSS
LKGPIPQSLKDKSDHGSLLLSFDENQTSCHRDPCEG----------- NSKKFI-VPVVVS
LKGPIPQSLKDKSDHGSLLLSFDENQTSCQRDHCEG----------- NSKKFI-VPVVVS
LKGPIPQSLKDKSDHGSLLLSLDENQTSCQRDPCEG----------- NRKKFI-VPVVVS

LSGPVPASLLQKKG- - -LMLHLDDNP - - - -HILCTTGSCMHKGEG- -EKKSII-VPVVAS
LTGSVPLSLLQKKG- - -LKLNVEGNP - - - -HLLCTDGLCVNKG-DGHKKKSII-APVVAS
LSGSVPPSLLQKKG- - -MKLNVEGNP - - - -HLLCTADSCVKKGEDGHKKKSVI -VPVVAS
LSGSVPPSLLQKKG- - -MKLNVEGNP - - - -HILCTTGSCVKKKEDGHKKKSVI -VPVVAS
LNGSVPAGLIDRINRRFLQLNVEGNQIPCTWEPCTTGTKT------- SENSVV-VTWVAS
LSGSVPTELVDRSKAGLLTLRVDEQN------ LCSSGSCK------- NKKNVV-VPVVAS
--------------------- VDEQN- - - - - -LCSSGSCK - - - - - - -NKKNVV-VPVVAS

*
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MEELTELWLDFNSLTGPLPDMSNLINLETILHLENNKLSGSLPLYLGRLPNLQALYIQNNS
LSGLVELWLDGNSLTGPIPDFTGCVDLRITIHLENNHLTGELPSSLMNLPNLRELYVQNNM
LSGLVELWLDGNSLTGPIPDFTGCVDLRITIHLENNHLTGELPSSLMNLPNLRELYVQNNM

1 ELQS------------~------ - INISGNK
LLemmmmmmmmm e e ELESIDLSYNDLTGSVPDVLATLPKLKSLNISGNK
LLommmmmmm e mm e ELESIDLSYNDLTGSVPDVLATLPKLKSLNISGNK
S HLEILALSNNNLTGEVPEFLADLKSIMVIDLRGNN
g HLQYLDLSDNNLTGDIPKFLADIQSLLVINLSGNN
S NLQELDLSDNNLTGEIPDFLGDIKSLLVINLSGNN
g HLQILDLSDNNLTGEVPEFLADIKSLLVINLSGNN
i QLQYLDLSNNNLTGGVPEFLTQLQFLTLINLQGNA
I SMESLDLSNNHLSGPVPEFLKELKSLKFMNLEGNQ

IS--mmmmmmmmmmeem oo SMESLDLSNNHLSGPVPEFLKELKSLNFL------

IGVLAVLLILFLGSLILLRNFRRKMSHQKCDENGNSTQPGTKQSTACSIARGGHLLDEGV
VGAAFLLISTILSCIILRKG-KKKHEQEQF----HHPLPIQGQRIA----SSLSNAPTEA
VGAAFLLISTILSCIILRKG-KKKHEQEQF----HHPLPIQGQRIA----SSLSNAPTEA

ITAAVAL--VI-LLSVLFIFHRKRKRK-QTE----VW-------- NNTTASNKEEFLKSK
IIAAVAL--VI-LLSVLFIFHRKRKRK-QTE----VVW-------- NNTTASNKEGFLKSK
ITAAVAL--VI-LLSVLFIFHRKRKRK-QTE----VW-------- NNTIASNKEGFLKSK

IVSLAVI--I--GALILFLVFRKKKAS-KVE----GTLPSYMQASDGRSPRSSEPAIVTK
IASIAIL--I--GALVLFFVLKKKT---QSK----GPPAAYVQASNGRSRRSAEPAIVTK
IASIAVL--I--GALVLFFILRKKKSP-KVE----GPPPSYMQASDGRSPRSSEPAIVTK
IASTAVL--I--GALVLFLILRKKRSP-KVE----GPPPSYMQASDGRLPRSSEPAIVTK

VASVLSV--VIIVSALLWWFKRIKTSG-KLV----LTP-------------- RKLFQELK
LLSALVL--C-IALITLWRLRRKQKWE-ADT----SNG-------------- EGRPLPSK
LLSALVL--C-VALIMLWRLRRKQKSE-ADT----SNG-------------- EGRPLPSK
. . . % ..

AYCISLSDLEEATNNFTKKIGKGSFGSVYYGKMKDGKEVAVKTMADSSSHLNKQFVTEVA
ANCFTLPEIEDATNNFEKKIGSGGFGVVYYGKMKDGKETIAVKVLTSNSFQGKREFTNEVS
ANCFTLPEIEDATNNFEKKIGSGGFGVVYYGKMKDGKEIAVKVLTSNSFQGKREFTNEVS
NQPFTYSEIVTITANFKTGIGEGGFGKVFHGHLNDGTPVAVKLLSSSSKQGYKEFQAEAQ
NQPFTYSEIVTITANFETGIGEGGFGKVFHGHLNDGTPVAVKLLSSSSKQGYKEFQAEAQ
NQPFTYSEIVTITANFKTGIGEGGFGKVFHGHLNDGTPVAVKLLSSSSKQGYKEFQAEVR
NKRFTYSQVVIMTNNFQRILGKGGFGIVYHGFVNGVEQVAVKILSHSSSQGYKQFKAEVE
NKRFTYSEVMQMTNNFQRVLGKGGFGIVYHGLVNGTEQVAIKILSHSSSQGYKQFKAEVE
NRRFTYSQVAIMTNNFQRILGKGGFGMVYHGFVNGTEQVAVKILSHSSSQGYKEFKAEVE
NRRFSYSQVVIMTNNFQRILGKGGFGMVYHGFVNGTEQVAVKILSHSSSQGYKQFKAEVE
NRQFTYSDIQRITNNFEKVIGKGGFGTVYHGFLD-DNQVAVKMLSKTSFQGYKQFEAEVE
NRQFTYAEVLNITNNFQDVIGKGGFGTVFRGNMKDGTQVAVKMLSTSSKQGSKEFQAEAE
NRQFTYAEVLNITNNFQDVIGKGGFGTVFRGNMKDETQVAVKMFSTSSKQGLKEFQAEAE
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LLSRIHHRNLVPLIGYCEEAHQRILVYEYMHNGTLRDHIH- - -GSVN-QKPLDWLARLKI
LLSRIHHRNLVQFLGYCQEDGRSMLVYEFMHNGTLKEHLY - --GPLTRERGIGWIKRLEI
LLSRIHHRNLVQFLGYCQEDGRSMLVYEFMHNGTLKEHLY - --GPLTRERGISWIKRLEI
SLMIVHHKNLVSLI-------mmm e e e e e e - - - ATK-TTVLNWNQRLQI
SLMIVHHKNLVSLIGYCKEDDHMALVYEFMSNGNLRQHLFCMDDATN-TTVLNWNQRLQI
CVAELERGGSERFS---------- WTl-mmmmmm i m e -
LLLRVHHKNLVGLVGYCDEGENMALIYEYMANGDLKEHMS - - -GTRN-RFILNWETRLKI
LLLRVHHKNLVGLVGYCDEGENLALIYEYMANGDLKEHMS - - -GTRN-HFILNWGTRLKI
LLLRVHHKNLVGLVGYCDEGENMALIYEYMANGDLKEHMS - - -GTRN-RFTLNWGTRLKI
LLLRVHHKNLVGLVGYCDEGDNLALIYEYMANGDLKEHMS - - -GTRN-RFILNWGTRLKI
LLLRVHHRNLTALIGYCDDGTETGLIYEFMAEGNLAEYLS---DSS--ISVLNWEGRLGI
LLMRVHHRNLASFIGYCDEGSNMALIYEYMANGNLKDYLS- - -YKS--SNPLSWEMRLRI
LLMRVHHRNLASLIGYCDEGSNMALIYEYMANGNFEGL--------------cccoommm

AEDAAKGLEYLHTGCNPSITHRDVKTSNILLDINMRAKVSDFGLSRQAE-EDLTH-VSSV
AEDAAKGIEYLHTGCIPAITIHRDLKTSNILLDKHMRAKVSDFGLSKLAV-DGASH-VSSI
AEDAAKGIEYLHTGCIPAITIHRDLKTSNILLDKHMRAKVSDFGLSKLAV-DGASH-VSSI
AVDAAQGLDYLHNGCKPPIVHRDLKPSNILLTENMQAKIADFGLSRAFSMDTSTSSISTA
AADAAQGLDYLHNGCKPPIVHRDLKPSNILLTENMRAKIADFGLSRAFSTDTSTSSISTT
VIDSAQGLEYLHNGCKPLMVHRDVKTTNILLNEHFEAKLADFGLSRSFPIGGETH-VSTV
VVESAQGLEYLHNGCKPLMVHRDIKTTNILLNEQFDAKLADFGLSRSFPIEGETH-VSTA
VVESAQGLEYLHNGCKPPMVHRDVKTTNILLNEHFQAKLADFGLSRSFPIEGETH-VSTV
VIESAQGLEYLHNGCKPPMVHRDVKTTNILLNEHFEAKLADFGLSRSFLIEGETH-VSTV
ALEAAQGLEYLHHGCKPPITIHRDVKSSNILLTDNLQAKLSDFGLSKSFEGGSHVS---TV
ATHAAQGLEYLHHGCKPPITHRDVKTANILLSENMDAKIADFGLSRAIPSDDHSDVIITT
——————————————————— SLIDVKTANILLSEKMDAKIADFGLSRAIPSDDHSDVIITT

ARGTVGYLDPEYYASQQLTEKSDVYSFGVVLLELISGKKPVSVEDFGPE - LNIVHWARSL
VRGTVGYLDPEYYISQQLTDKSDVYSFGVILLELMSGQEAISNESFGVNCRNIVQWAKLH
VRGTVGYLDPEYYISQQLTDKSDVYSFGVILLELMSGQEAISNESFGVNCRNIVQWAKLH
LAGTPGYIDPELHASGTLNKKSDVYSFGIILFELITVLPVQITNT--EHIMHIVDWVTPM
LAGTPGYIDPELHASGTLNKKSDVYSFGIILFELITGLSVQIKNT--ERIMHIVEWVTPM
VAGTPGYLDPEYYKTNRLTEKSDVYSFGIVLLEMITNRPVIDQ-S--REKPYISEWVGIM
VAGTPGYLDPEYYRTNWLTEKSDVYSFGVVLLEIITNQPVIDP-R--REKPHIAEWVGEV
VAGTPGYLDPEYYKTNWLTEKSDVYSFGIVLLELITNRPVIDK-S--REKPHIAEWVGVM
VAGTPGYLDPEYHRTNWLTEKSDVYSFGILLLEIITNRHVIDQ-S--REKPHIGEWVGVM
IAGTPGYLDPEYSTTNRLTEKSDVYSFGVVLLEIITNRPVIARTI--DEPTHISRWVGSM
VMGTPGYLDPEYYNSRKLNEKSDVFSFGIVLLELITGQNAVIK-K--DESIHIVNWVSPL
VMGTAGYLDPEYFNSRKLNEKSDVVSLGIVSLELITGQNAIIK-K--DESIHIVHWVSPL
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IRKGDVISIVDPFLVGNVKIESIWRIAEVAIQCVEQHGYSRPKMQEIILAIQDAMKIEKG
IESGDIQGIIDPYLRNDYDIQSMWKIAEKALNCVQPHGHMRPSISEVLKEIQDAILIEKE
TESGDIQGIIDPYLRNDYDIQSMWKIAEKALNCVQPHGHMRPSISEVLKEIQDAILIEKE
IEEGDIRKIIDPRLGSGFDVNAAWKAVEIAMWCAQRTSKQRPDISQVIAELKECIGRNDQ
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