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~KISEYQLETES——LSQCEQLRSVSAEQERQHVPQCFEDGRFRHVQCNRGGGECWCVNAE
~VFYEYSLQSDS——LSPCELLRSEAVAKQQGNVPQCAEDGKFRPLQCSMGGQECWCVDGD
—NIFEYQVDAQP——LRPCELQREKAFLKQDEYVPQCSEDGSFQTVQCONDGOSCWCVDSD
~NIFEYQVDAQP——LRPCELQREKAFLKQAEYVPQCSEDGSFQTVQCONDGQSCWCVDSD
~NIFEYQVDAQP——LRPCELQRETAFLKQADYVPQCAEDGSFQTVQCONDGRSCWCVGAN
~NIFEYQVDAQP——LRPCELQRERAFLKQADYVPQCTEDGSFQTVQCQONDGRSCWCVGVD
~NIFEYQVDAQP——LRPCELQRERAFLKRADYVPQCAEDGSFQTVQCKKDGGSCWCVDAD
~NIFEYQVDAQP——LRPCELQRERAFLKREDYVPQCAEDGSFQTVQCGKDGASCWCVDAD
—NIFEYQVEAQP——LRPCELQREEAFLKGADHVPQCTEDGSYQTVQCRNDGGSCWCVDAN
~NIFEYQVDAQP——LRPCELQRERAFLKGAEYVPQCAEDGSYQTVQCONDGRTCWCVGAD
~NIFEYQVDAQP——LRPCELQRERAFLTRADYVPQCAEDGSFQTVQCGDGGRACWCVGAD
—NIFEYEVDSQP——LRPCELQREQAFLKKEDHIPQCLADGRFRNVQCSNNGLSCWCVDAE
~NIFEYQTDSQP——LRPCELQREEAFAAGEAYVPQCTEDGQFRTVQCSRNGLSCWCVDEN
~RQYGTHN—————— ISCHAL-VEQTTANDSAYFPRCTGYNTYSAKQCDSSG-SCWCVGPD
—IEDEFQCGNGR-CIPDSFECDGEDDCRDNSDEVNC—TGCRRGKFMCEDGGCLPSIFRCD

* * * .

GFEIPGSRQNGSSVYCLTTCQLQRQR—————— ALQTEDATLVPVCLDSGEYQQVQCDASR
GQEVPGTRINGSAPLCETNNCYSHHAPDGVCTGVSPCQLOSLLKCSPSGLFEEVQCDHSR
GTEVPGSRQLGRPTACLSFCQLHRKQR-ILLSSYINSTDALYLPQCQDSGNYAPVQCDLQQ
GREVPGSRQLGRPTVCLSFCQLHKQR-ILLGSYINSTDALYLPQCQDSGNYAPVQCDLQR
GSEVLGSROPGRPVACLSFCQLOKRKQQ-ILLSGYINSTDTSYLPQCQDSGDYAPVQCDVQQ
GGEVLGSRQPGRPVACLSFCQLQKQQ-ILLSGYINSTATSYLPQCQDSGDYTPVQCDVRQ
GREVPGSRQPGRPVACLSFCQLQKQQ-ILLSSYINSTATSYLPQCQDSGAYAPVQCDVRR
GREVPGSRQPGRPAACLSFCQLOKQQO-ILLSSYINSTATSYLPQCQDSGDYSPVQCDLRR
GREVPGSRRPARPAACPSFCQLQKQQ-ILLSGYLNGTATAYLPQCQDSGDYAPVQCDLGR
GVEVPGSRQPARPAACLSFCQLQRQQ-ILLSGYLNSTATSYLPQCQESGGYAPVQCDLWQ
GLEVPGSRQPGRPAACLSFCQLORQR-ILLDGHANSSATSYLPQCEDSGDYAPVQCDIRG
GTEVPGSKQAGLPDACLSFCQLHKQK-ILVSSYINSTATSYLPQCQDSGEYEPVQCDLAR
GVEVPGSKQNGYPISCLSFCQLQRQR-ILVSRYINSSSISYIPQCLDSGAFDEVQCDMEL

G——VHGADR—————————————m EMEADRTK
GIGDCDDDSDETNCRLGFLDTLGGVP ————— DQLTTTTQTVPRPYPVTPTPPSSTLEQGL
* .

SQCWCVDLEGMEIYGTRQNGKP SKCPGTCEVRERRLLHGIGERSPPQ—-——CSDDGGELP
GQCWCVDONGMELYGTRONGRP SRCPGSCEVRSRSLLESSTPHTPPQ—-——CDGSGSELP
VQCWCVDTEGMEVYGTRQQGRP TRCPRSCEIRSRRLLHGVGDKSPPQ-———~CDADGEFMP
VQCWCVDTEGMEVYGTRQQGRP TRCPRSCEIRNRRLLHGVGDRSPPQ-—-—-CTADGEFMP
VQCWCVDAEGMEVYGTRQLGRPKRCPRSCEIRNRRLLHGVGDKSPPQ-———CSAEGEFMP
VQCWCVDAEGMEVYGTRQLGRPRRCPRSCEIRNRRLLHGVGDKSPPQ-———~CSAEGEFMP
EQCWCVDAEGMEVYGTRRLGRPARCP GCCE IRNRRLLHGVGDKSPPQ-——-CSADGTFLP
RQCWCVDAEGMEVYGTRQQGRPARCPRSCE IRNRRLLHGVGDRSPPQ-———CSPDGAFRP
EQCWCVDTEGMEVYGTRQRGRP TRCPRSCE IRNRRLLHGVGDKSPPQ-——-CSPDGGFLP
QQCWCVDAEGMEVYGTRQLGRPARCPRSCDIRNRRLLEGVGDKSPPQ—-——CSPDGAFMP
MQCWCVDADGMEVYGTRQLGRP TRCPRSCEIRNRRLLHGVGEKSPPQ-———CSPEGEFLP
VQCWCVDSEGMEVYGTRQQGKP TRCPGSCETIRNRRILHGVGEKSPPQ-—~—~CSSDGEFMP
GQCWCVDPEGMEIYGTRQKGKPAQCPGNCEIRDRRILEGF GEKSPPQ————CSADGEFLP
———LCVEAP-——————————————— CRQELESNQDKVNLGQNLTSNPV—-———CDPQGMY 1P
LLAVCTEQEFTCADGSKCVPRLF LCDGEKDCSDNSDEQDCAPRTCSEDKFTCSSGDCIPK

. *

* . * .

VQCKFVNTTDRMIFDLLHTFNRQPEVEQTF SGFRKAYPELSSYCFCADSRGREMP STGVE
VQCVF INTTTGTQLDMMTVENSFPEAFETF SGFRKLFP TVSSYCFCSDSRGREMHNTGVE
VQCKFVNTTDMMIFDLIHNYNREPDAEVTF SAFRNRFPEVSGYCYCADSQGRELAETGLE
VQCKFVNTTDMMIFDLIHNYNREPDAFVTF SSFRGRFPEVSGYCYCADSQGRELAETGLE
VQCKFVNTTDMMTFDLVHSYNRFPDAFVTF SSFQRRFPEVSGYCHCADSQGRETAETGLE
VQCKFVNTTDMMIFDLVHNYNREPDAFVTF SSFQSRFPEVSGYCHCADSQGRELAETGLE
VQCKFVNTTDMMLFDT.VHS YNRFPDAFVTFSSFRIRFPEVSGYCHCADSQGRETAETGLE
VQCKLVNTTDMMTFDLVHSYSRFPDAFVTF SSFRSRFPEVSGYCYCADSQGRELAETGLE
VQCKFVNTTDMMIFDLVQSYNREPDAFVTF SAFRSKFPEVSGYCHCADSQGRELAETGLE
VQCKFVNTTDMMTFDTVHS YNRFPDAFVTF SAFRSKFPDVSGYCHCADST.GRETAGTGLE
VQCKFVNTTDMMITFDLVHSYNRFPDAFVTF SAFRSRFPEVSGYCHCADSQGRELAETGLE
VQCKFVNTTDMMIFDLVNSYNREPEAFLTF SSFRSREPEVSGYCYCADSQGRELAETGLE
VQCKFVNTTDMSVT.DTVHSYNRLPRAFQKF SSVREVFPETSGYCYCVDST.GRETLADTGLE
QQCTADGT —————— ==
AWTCDLDVDCADGSDETEELCQETNCTEKEYRCQONSVKCIHLTWECDGDKDCREGEDEAD
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LLLDEVYDTAFSDQTAGSSFAESNMYRILNRRYLAV-—-QLAINGKFRCPSPCESERAAA
LLLSDVYDSAFDAHPPVRSFAQSNIYRVLORRMLAV———RLRITGRFRCPSPCEEERWAA
LLLDEIYDTIFAGLDQASTFTQSTMYRILORRFLATI-—-QLVISGRFRCPTKCEVEQFTA
LLLDEIYDTIFAGLDQASTFTQSTMYRILQRRFLAI-——-QLVISGRFRCPTKCEVEQFAA
LLILDEIYDTIFAGLDLPSTFTETITLYRILORRFLAV-———QSVISGRFRCPTKCEVERFTA
LLLDEIYDTIFAGLDLASTFTETTLYRILOQRRFLAV-—-QSLISGRFRCPTKCEVERFTA
LLLDEIYDTVFAGLDLASSFTETTLYRILQRRFLAV-——-QLVTSGRFRCPTKCEVERFAA
LLIDEIYDTIFAGLDLASTFAETTLYRILORRFLAV-———QLVISGRFRCPTKCEVERFAA
LLLDEIYDTIFAGLDLASTFAESTLLRILQRRFLAV-—-QLVVSGRFRCPTKCEVERFTA
LLILDEIYDTIFAGLDLASTFAETTLYRILOQRRFLAV———QLVLSGRFRCPTRCEVEQFTA
LLILDEIYDTIFAGLDLPSTFSETTLYRILORRFLAV———QLVISGRFRCPTKCEVERFTA
LLLDEIYDTIFAGLDPASTFTETTLYRILOQRRFLAV-—-QLVISGRFRCPTKCEVERLAA
LLLDEVYETIFSEPEPARTFTESSIHRILORRFLGV———QLATSGKFRCPSRCEAERAAA

CDQQESMACSDGEWRCDAGKCI SAMWRCDGEQDCMDGTDEEFCHIRLRAQNLTSLDIPTP

SQAGNSFVPSCTDNGAYVPTQCQSGGQCWCVDTYGKEIFGTRONGVPKCSTGVKDCLSER
TEAHSVYIPSCEPGGAFTTRQCQOQGGQCWCVDHTGQELPGTRQQALLDCKLGPDSCPARR
TSFGHPYIPSCHRDGHYQTVQCOMERMCWCVDAQGIEIPGTRQQGQPLFCAKDQSCASER
TREGHSYIPRCHRDGHYQTVQCQTEGMCWCVDAQGREVPGTRQQGQPPSCAADQSCALER
TSFGHPYVPSCRRNGDYQAVQCQTEGPCWCVDAQGKEMHGTRQQGEPPSCAEGQSCASER
TSFGHPYVPSCRRNGDYQAVQCQKEGPCWCVDAQGKEIHGTRQQGEPPSCAEGQSCVSKR
TSFGHPYVPSCGRDGEYQAGQCQQEGPCWCVDAQGQEIPGTRRPSEPLSCAKGQSCPLER
TSFRHPYVPSCHPDGEYQAAQCQQGGPCWCVDSRGQEIPGTRQRGEPPSCAEDQSCPSER
SSFGHPYIPSCRRNGGYQAVQCQORGGPCWCADAQGKEIHGTRRQGERPSCAEDQFCASER
SSFGHPYTPSCRRDGGFQAVQCQRGGPCWCVDARGKEIPGTRRPGERPSCAETQLCASER
SSFGHPYVPSCHRNGDYQAVQCQREGPCWCADAQGKEIYGTRRQGEPPSCAEDQSCTSER
ISFQHSYMPSCKDNGEYQPVQCQKERLCWCVDAKGKEISGTRQQGKLPSCGAERSCVSER
QRFQQPLVPSCAADGGHT SLQCHPWGQCWCVDTQGHEVPGTRRRGQPLACGEEQSCISER
************************** QCWCSEPDGTMIPNTKR-—————ASGESVIC————

ROALSKLFYGPAGDF SKSNVEFSS—————— SKDTVSFLGTICSPEFQELLANSGLLQSLPEL
HRALFHLLSGSVAVPLQTSISDR-————— SQTSCNSL—--LQTLRDLLP———————— VEV
QQALSRLYFETPGYFSPQDLLSS-EDRLVPVSGARLDISCPPRIKELFVDSGLLRSIAVE
QQALSRFYFETPDYFSPQDLLSS-EDRLAPVSGVRSDTSCPPRIKELFVDSGLLRSIAVE
QOALSRLYFGTSGYFSQHDLFSSPEKRWASPRVARFATSCPPTIKELFVDSGLLRPMVEG
QQALSRLYFGTSGYFSRHDLEFSSWEEGRASPRVARFATPCPPTIKELFVDSGLLHPMVEG
RRALSRLHLGPSGYSGQRGSFLAAERAPVSQTVPSFAASCPLPLKELFVESGILQPVVQG
RRAFSRLRFGPSGYFSRRSLLLAPEEGPVSQRFARFTASCPPSIKELFLDSGIFQPMLQG
ROALSRLHFGPSGYFSQHRLFLAPEGRQVSPRVARFATSCPPLIKELFVDSGILHPMVEG
ROALSRLFFGPSGYFSQHSLFLAPDGRQVSQRVARFATSCPPLIKELFVDSGILRPMVEG
ROALSRLHFGPSGYFSRHSLFLAPEKRQVSQRVARLATSCPLLIKELFVDSGILQPMVEG
QQALSKLFFGPGGHF SQHSLFFAPEERQEPQKVARFAKTCPPFFKELFVDSGLLLPFTER
RRALSRLLYGPAGYFSQSSLFSTPDKQS——DKTDGFSRPCPPSFKELFLDSGLSSPLAQS

FVIPEVGQFDKPGVCPQLGFPLHQSSPTCSRDACVSDFHCPGDLKCCVNGCGGTMCVDP S

ER——-PKVIN-——————— ILADVLQGMFPSGALALKALALAQNPKRLQENLEGGKEFLKN
EF-——-PPFLS———————— QLVEVVDGLFRTVGGALRALSHS—-SPQRLNENLFGGKFLKE
RYQQLSESRS————————— LLREAIRAIFPSRELAGLALQFTTNPKRLQONLFGGTFLVN
HYQRLSESRS————————— LLREAIRAVFPSRELAGLALQFTTNPKRLOQONLFGGTFLAN
QSQQFSVSEN————————— LLKEAIRATIFPSRGLARLALQFTTNPKRLQONLFGGKFLVN
QSQREFSVSES————————— LLKEAIRAIFPSRELAHLALQFTTNPERLQONLFGGKFLVN
QKKEVTAATES———————— LLKEGLRGIFPSQELARLALQFTANPKRLQONLFGGRFLAN
RDTRFVAPES—————————— LKEAIRGLFPSRELARLALQFTTNAKRLQONLFGGRFLVK
QDOQFSASET———————— LLREAIGAIFPSRELARLALQFTTDPKRLOQQONLFGGKFLVN
QDRQFSASET————————— LIREAIGAIFPSRELARLALQFTTDPTRLOONLFGGKFLVN
LDKQFSASES————————— LLKEAIRVIFPSRELARLALQFTTNPKRLQONLEFGGKFLVN
EGATQFFTLET—————— FLSEAFGVLFPSRDLALLALQFTTDPKRLQQONLFGGKFLEN
PFASQTPELET———————— ILSEAITGMFPSRELARVALQF TANPKRFQENLFGGRFLKN

PEPTTLFEQEAGCANYDCGMQGAYCSGIVAGSAQCYCRPRSECEAKDTVCDKYGTMYPSM
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AGNEFNFSGTVGDSGTLSFRQIFSQVGLTQV————— VIDLMQLAK—————————— TFTDSS
IASSNISGVLGSQGIF——————————————————— VRDWVS———————————————————
AAQLNLSGALGTRSTEFNFSQFFQQFGLPGFLVRDRATDLAKLLPVSLDSSPTPVPLRVPE
AAQFNLSGALGTRSTEFNESQFFQQFGLPGFLNRDRVTITLAKLLPVRLDSSSTPETLRVSE
VGOFNLSGALGTRGTENFSQFFQQLGLASFLNGGRQEDLAKPLSVGLDSNSSTGTIPEAAK
VGQFNLSGALGTRGTEFNFE SQFFQQLGLASF SNGGRLEDFAKPLSVELDSNSSAETPEASK
VGQFNLSGALGTRGTEFNESHFFQQLGLPGFQKRQALADPAKSLSVGLDSNPATEAPEALK
VGOFNLSGALGTRGTENFSHFFQQLGLPGFQDGRALADLAKPLSVGLNSNPASEAPKASK
VGQFNLSGALGTKGTENFE SQFFQQFGLPGFQONGG——TNLSKPLSLGFDAGPATEPPEASK
VGRENLSGAIGTRGTIENFSQFFQQOFGLPGFONSE-—TDLAQPLSVGLDSQPATAPPEASK
AGQFNLSGALGTRGTIENFSQFFQQFGLPGFQONRGPPADRAEPLSLGLDSSPATESPEASK

ISRFNLSGAIGARSTFNFTQFFQQIGLQGIKNRGDLVELTQQLSAGPD————— EVLANSK
LIQFNFTGVLGTNGKYSIGQFFPQEDLSEMGNGQGPLESAEAFS——————————— LEASK
CHFEAFACEWGFPMEPAPCODYNVQDIFKCKNGIRFVLKPYICDG—————————————— I

ENLNLDQEISDAFGRSVNLKNNREMIKLVSMALENTHFLSTLRVAIKQLKAEETTQLGSL
************* GKGDSLQENRVLVESVRRVLGDPAFLSSLKVALQGHSSLLPPEQ——1I
KRVAMNKSVVGTFGFRKVNLQENQDALKFLVSLMELPEFLVFLQRAVS-VPEDRARDLGDV
KTVAMNKRVVGNFGFKVNLQENQDALKFLVSLLELPEFLVFLQRAVS-VPEDIARDLGDV
KDGTMNKPTVGSEFGFEINLQENQNALKFLASLLELPEFLLFLQHAIS-VPEDVARDLGDV
KAVAMNKSTVGSFGFEINLQENQNALKFLSSLLELPEFLLFLQHAIS-VPEDVARDLGDV
MGVAMNKTVVGSFGFEVNLQENRNALTFLSSLLELPEFLLFLQHAIS-VPEDIARDLGDV
IDVALRKPVVGSFGFEVNLQENQNALQFLSSFLELPEFLLFLOQHAIS-VPEDIARDLGDV
KGAATNRMIVGSFGFEINLQENQNALTFLSSLLELPEFLLFLQQALS-VPEDIARDLGDV
EGTAMNVPVVGSFGFQINLQENQNALTFLASLLELPEFLLFLQHAIS-VPEDIAKDLGDV
KGVAMNKPVVGSEFGFEINLQENLNALKFLVSLLELPEFLLFLQQAIS-VPEDIARDLGDV
ERLTLNQSIVGSLGQKVNLQODNQONKLKFLSSIMELPEFLLFLKGVIS-VPENIARSLGDV
GSSILSKPLVSSEFVGTVTILODNQNLMKFLSYVLELPEFFTFLQQVIS-VPESVAEDLGEV

TDCFDGSDETGCPFKEPPPTSPTATVCNLPLYRGRPCADATSRLRWYYNSQKRTCLTYTH

FRDIFQKSDVCKPMSSSSAPYLPQCTEDGLYQDVQCQGSECWCVDSRGLEVPGSRTTGSR
LTPLLR--SCSGQDVTKHATFLPRCTPSGAFQEIQCDSGECWCVDSQGHEVLGSRTAGRP
MEMVESAQACKQ———-TSGREFFVPSCTAEGSYEDIQCYAGECWCVNSQGKEVEGSRVSGGH
MEMVFEF SAQACKQ——-MPGKFFVPSCTAGGSYEDIQCYAGECWCVDSRGKELDGSRVRGGR
METVLSSQTCEQ———TPERLFVPSCTTEGSYEDVQCFSGECWCVNSWGKELPGSRVRGGQ
MEIVLNSQTCEQ-——TPERLEVPSCMAEGSYEAVQCFAGECWCVDSWGKELPGSRVRGGQ
MEMALSSQGCEQ——-TPGSLFVPSCTAEGSYEDVQCFAGECWCVDARGRELAGSRARGGR
MEMVFESSQGCGQ———APGSLFVPACTAEGSYEEVQCFAGDCWCVDAQGRELAGSRVRGGR
MEIVLSSQGCEQ-———-TPGSLEFVPRCSAEGSYEDVQCFAGECWCVDSRGKELAGSRVRGAR
MEMVLSSQDCEQ—-——TPGNLFVPQCSAEGDYEDVQCFAGECWCVDSRGKELAGSRVRGGR
MELVLSSQGCEQ———TPGGLFVPSCTAEGSYEDVQCFAGECWCVDSRGKELPGSRVRGGR
IKMALESQACEQ———PSRELFVPTCTDGGNYDQVQCFAGECWCVDPQGRELRASRIRGQR
VKLALGSGGCGE———EPRDLFVPTCTKEGRYEEVQCYAGECWCLDTSGKEVPGSRRRGKR

SGCDRNANSFGTREECLENVNAKRCVVKRTYSQRIPDLPQTTAAP TKDPEVVCNMLKDRG

PRCPSQCEKERQMAIAVKASSSAGSEVFIPKCETDGAYVARQCLGKSCFCVDRSGTKL——
SRCPSICERQQWSALNMRKNMAAGAEIYVPVCSEDGDFLPLQCVGSHCFCVDAKGN————
PRCPTKCEKQRAQMONLAGAQPAGSSFFVPTCTSEGYFLPVQCENSECYCVDAEGQVIPG
PRCPTKCEKQRAQMOSLASAQPAGSSFFVPTCTREGYFLPVQCENSECYCVDTEGQVIPG
PRCPTDCEKQRARMQSILMGSQPAGSTLFVPACTSEGHFLPVQCENSECYCVDAEGQATIPG
PRCPTDCEKQRARMQSLMGSQPAGSSVEFVPACTSEGHFLSVQCFKAECYCVDAEGQAIPG
PRCPTACERQRERMQSLLGRQPAGSSVEVPSCTREGHFLPVQCFSSDCYCVDADGQPIPG
PRCPTECEKQRARMQSLLGSQPAGSSLFVPACTSKGNFLPVQCENSECYCVDTEGQPIPG
PRCPTECEKQRALMQILSGSLPAGASLFVPSCSSEGHFLPVQCENSECYCVDAEGQAIPG
PRCPTECERKQRAILMRSLSGSLPAGASLEVPSCTSEGHFLPVQRENSECYCVDTNGQATPG
PRCPTKCEKQRARMQSLSGSQPAGSSLLVPSCTSEGHFLPVQCEFSSECYCVDAEGQPIPG
PRCPSECEKQREWAQVFMRSLPAGSSLSVPSCSSDGSFLPVQCSDSGCYCVDSEGQTIPG
PKCPTECEKQRRNLKNLKQSLPAGSDLFIPSCTEDGDFLPLQCYGTNCFCVDLNGKTIPG

PCRGRQKKYYYLSTQRRCVRFTYGGCGGNDNRFHTYMECMDECNDPRTKCQRQRTKAANA
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GIQSSGSSLQCPTSCOAIAIQQFQSTIRSLLSDPLSVTQLSEIYIPRCSYDGSWHQIQCD 729
NVSPAGGAVSCKISIYTIHTKHFTTSHDCKMIVPCSLTGK———YVHPCQDS——————— cs 671
TQSTIGEPKLCPSVCQLQAEQAFLGVVGVLLSNSSMVPPISSVYIPQCSTSGQWMPVQCD 755
TQSTVGEAKQCPSVCQLOAEQAFLGVVGVLLSNSSMVPSISNVYIPQCSASGQWRHVQCD 755
TRSAIGKPKKCPTPCOLQSEQAFLRTVQALLSNSSMLPTLSDTYIPQCSTDGOWROVOCN 756
TQSVMGKPKKCPTPCQLQAEQAFLWIVQALLSNSSMLP TLPDTYIPQCRADGRWROVQCD 756
TRTAPGEPKQCPTPCQLOAEQAFLGTVRGLISNP SEPPVLSSIYIPQCSASGQWRRVQCD 757
TRSALGEPKKCPSPCQLQAERAFLGTVRTLVSNPSTLPALSSIYIPQCSASGQWSPVQCD 755
TRSVPGEPKPCPTPCQLQAEQAFLGVARALGSGSSMLPSFSSSYVPQCSTSGQWRPVQCD 754
TRSLPGEPKQCPTPCQLQOAEQAFLGIVQVLGSDSSMLPTFSSSYIPQCSTAGQWRPVQCD 754
TRSLPGEPKQCPTPCQLQAEQAFLGAVRALVSNSSTLPTLSSIYIPQCSANGQWRHVQCD 756
TEKMNGESKQCPTTCQLAAEQMF LWTARTLLGEP SLLPQLSDIYIPQCNSRGQWKRVQCN 752
IKGEAGNPMKCP SACQVAAGQEFLRAVKLLLSDPSAVPELSSLHLPQCDAGGGWRQVQCS 744

GLQVGMF ITECRHGGFKPTCSRQSDDTGGQGLQTYMFRSVRHMDGQGLQTYMFRSVRHMD 758

GPPEQAIEFYH-———mmm e 740
PSP 674
GPHEQVFEWYERWNTQNSDGQELTTATLLMKLMSYREVASTNFSLFLQSLYDAGQQSIFP 815
GPHEQVFEWYERWKTQNGDGQELTPAALLMKIVSYREVASRNFSLFLQSLYDAGQQRIFP 815
GPPEQVFELYQRWEAQNK-GQDLTPAKLLVKIMSYREAASGNFSLFIQSLYEAGQQDVEP 815
GPPEQVFQWYQQWEAQNK-GQELTPAELLVKIVSYREAASGNFSLFIQSLYEAGEQGVEP 8§15
GPPEQAFEWYERWGAQSRSGQELTPAELLMKIMSYREAASGSFRVFIQNLYEAGQQGIFP 817
GPPEQAFEWYERWEAQNSAGQALTPAELLMKIMSYREAASRNFRLFIQNLYEAGQQGIFP 815
GPPEQAFEWYERWGAQNNSGQELTPAELLEKIMSYREAASGSFRLFIQSLYEAGQQGIFP 8§14
GPPEQAFEWHERWEAQNNSGQELTPAELLMKIMSYREAASGSFRLFIQSLYAAGQQGIFP 814
GPPEQAFEWYERWRAQNNGGQELSPAQLLMKIMGYREAASRSFRLFIQSLYEAGQQGIFP 816
GPPEQAFQWYQRWITQONNGGQELPLAEVIQRMMS YKEASSEAFSIFIEKLYEAGHQNIFP 812
GPPEQAFQWYERWIAENNQGKPLPVPELVNIIAGYKEASSGDFSAFVKALYEAGHQNVEP 804

————————————— LLDGNSEAVYGPSVYLNPLSLWRLIRLDDSGYPGLLSDFSVPLGSFD 787
————————————— CMKQKNASRSLLILLFCPESLS———---QTSSTGQIPFYSSSK-——— 711
VLAQYPSLQDVPQVVLEGATIQPGENIFLDPYIFWQILNGQLSQYPGPYSDFSMPLEHEN 875
VLAQYPSLODVPQVVLEGATTPPGENIFLDPYIFWQILNGQLSQYPGPYSDFNMPLEHEN 875
VLSQYPSLOQDVPLAALEGKRPQPRENILLEPYLEFWQILNGQLSQYPGSYSDFSTPLAHED 875
VLSQYPSLQDVPLAALEGNRLQSRENVLLEPYLEFWQILNGQLSRYPGPYSDFSTPLAHED 875
GLARYSSLQDVPLAVLEGNLTQATRNILLEPYLFWQILNGQLPRYPGPYSDFSAPLAHLD 877
GLARYSSFQDVPVSVLEGNQTQPGGNVFLEPYLFWQILNGQLDRYPGPYSDFSAPLAHED 875
GLARYPSFQDIPLAVMEGNMTQPGGNILLEPYLFWQILNGQLSRYPGPYSDFSAPLAHLD 874
GLARYPSFEDVPLAVMEGNRTQPGGNILLEPYLFWQILNGQLSRYPGAYSDFSAPLAHEFD 874
GLAKYSSLODVPLAVLEGNLTQPGENIFLEPYLFWQILNGQLSRYPGPYSDEFSIPLAHED 876
ILTDYSSFQAVPIEVLDGNVTMAGDNILFDPFTFWQLLTGKLSRYPGPYTDFSSPLGHFE 872
IFSMYSSFTDLPPQVLKGNLTSASENILLDPYTFWQLLTDQLSYYPGPYTDFSAPLGHFE 864

QGLQTYMFRSVRHTGGQGLQTYMFRSVRHTGGQGLQTYMSRSVRHTGGQGLQTYMFRSVR 851

LRQCWCVDLEGDMLAGSKA——————————— 306
——————— QUTHLFLPGTNE——————————— === == —m—— e ———— /23
LRSCWCVDEAGQELDGIRT———————————— 394
LRSCWCVDEAGQKLDGTIQT———————————— 394
LRNCWCVDEAGQELEGMRS ———————————— oo 894
LRNCWCVDEAGQELEGIRT——————————— 394
LRSCWCVDEAGRKLEGTQT———————————————— 3896
LRSCWCVDEAGQKLEGTRN————————— oo 894
LRSCWCVDEAGQELEGIRT———————————— 393
LRSCWCVSEAGREIEGTRT— oo oo 5893
LRSCWCVDEAGQELEGTRA————————— oo 895
LRNCWCVDENGQELKGIQV—————————— 391

LRDCWCVDSKGGELEGTKAGVNQVPALLKGNLTSASENILLDPYTFWQLLTDQLSYYPGP 924
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7777777777777777777777777777777 KPGEIPACPGPCEEVKLRVLKFIKETEET
——————————————————————————————— EPSKLPTCPGSCEEAKLRVLQF IRETEET
——————————————————————————————— EPSKLPTC--ELTHMKFLLDVFCVQSTFT
7777777777777777777777777777777 EPSKVPACPGSCEEVKLRVLQF IKEAEET
7777777777777777777777777777777 EPNKVPACPGSCEEVKLRVLQF IREAEET
——————————————————————————————— EPSKVPACPGSCEKVKLRVLQFIKETEET
7777777777777777777777777777777 EPSKVPACPGSCEEVKLRVLQFLKETEEI
7777777777777777777777777777777 EPNKVPACPGSCEEVKLHILRFIEETEEI
——————————————————————————————— ETNKVPACPGACEEVRL.QVIQFTEESEET
YTDFSAPLGHFELRDCWCVDSKGGELEGTKAGVNQVPACPGICEGVKQEAMKFMEEAEQL

ISASNSTHVPVGYGFLLAESVYLSPEELEQT---RSSMIPVTQTLLSNTDTALR-LAAHS
LNLSNSSIHPLEYEFLLADISPLTLDEINQT-——EEGQW-ITDRLLSHSRSALR-LAAFS
VSASNASSFPLGESFLVAKGIQLTSEELGLPPLYP-SREAFSEKFLRGSEYATR-LAAQS
VSASNASSFPLGESFLVAKGIQLTSEELDLPPQFP—-SRDAFSEKFLRGGEYAIR-LAAQS
VSASNSSREFPLGESFLVAKGIRLRNEDLGLPPLFP-PREAFAEQFLRGSDYAIR-LAAQS
LELMN-————————————————— ADEDLGLPPLFPLPGEAFSEQFLRGSDYAIR-LAAQS
VMVSNSSQFPLGESFLAAKGIRLTIDEELALPPLSP-SRETFLEKFLSGSDYAIR-LAAQS
VIYSNSSREFPLGESFLAAKGIRLIDEELAFPPLSP-SRETFLEKFLSGSDYAIR-LAAQS
VLASNSSWFPLGESFLAAKGIRLTIDEELSLPPLSP—-SRESFSEKFLSGGDYAIR-LAAQS
VLASNSSWFPLGESFLAAKGIWLTDEELSLPRLSP-SRETFSEKFLSGGDYALR-LAAQS
VLASNSSQFPLGESFLAAKGIWLTSEELALPRLSP-SWETVSEKFLSGNDYAIR-LAAQS
IRASNSSQFALGESFLMAKGILLSDEELSRPLSFP—-SKETFSNSMFHGSDYALR-VAAQS
ILASNGSQFAFGESFLLAKGIELTDRDLLRSAGPDGLQAATIPQELLSGRDSALQ-LAAWS

WIGASNLHVQVSONTGGQGLQTYIYVQVSQTRVDRGSKPTCSGQSDTRVDRGFKPTCSGQ

TLOFYWQSRLMASDRDRQSLMLGYQPYIPQCDAYGQWLPNQCYQSTGLCWCVDEEGQYIA
————— RESAGTFVHRR--————SYEPFLPQCDGDGNWLNRQCFHSTGQCWCVDEDGEY IP
TLTFYQKLRASLGESNGTASLLWSGP YMPQCNT IGGWEPVQCHPGTGQCWCVDGWGELIP
TLTFYQSLRASLGKSDGAASLLWSGPYMPQCNMIGGWEPVQCHAGTGQCWCVDGRGEF IP
TLSFYQRRRFSPDDSAGASALLRSGPYMPQCDAFGSWEPVQCHAGTGHCWCVDEKGGE 1P
TLSFYQSRRFSLDNNAGASARLRSGPYMPQCDAFGSWEPMQCYAGTGHCWCVDEKGEF IP
TFSFYQRRRVALSDAPRTSGPLQPYPYVPQCDALGSWEPVQCHAATGHCWCVDGEGAYLP
TFDFYQRRLVTLAESPRAPSPVWSSAYLPQCDAFGGWEPVQCHAATGHCWCVDGKGEY VP
TLDFYQRRGFLLGDSTRASALPRPGPYVPQCDVWGGWEPVQCHAGTGYCWCVDRKGEY VP
TLDFYQRRGFLLGDSTRTSALLRPVPYVPQCDVWGGWEPVQCHARTGYCWCVDGKGEY VP
TFDFYQRRRFALGDSARTSALLPPSPYVPQCDALGRWEPVQCYARTGHCWCVDGKGEY VP
TLSFYQRSQSTLGDPVNEATILGYHPYVPQCDGFGNWEPLQCSES TGHCWCVDEKGQYVA
VLREYWQSYFTSKSSAGEATQLGFFPYIPQCDGLGNWEPVQCYESTGHCWCVDERGRY IM

SDKVEPKGKCHVDRGLAIDAGLGPGAYVPQCREDGTYDPLQCHGSTGECWCVSEYGDEIS

DSLTSRS————— SLPQMCEHPAKLYARG—————————————— SKVTLCSLTGDKQALIS—
DSLTSRSDHLPRCLTQCQRAHAQLLLSGWMKSSDHSR————— SYSPQCEEDGKFSVLQTG
GSLMARSSQMPQCPTSCELSRANGLISAWKQAGHQRNPGPGDLEFTPVCLQTGEYVRQQTS
GSLMSRSSQMPQCPTNCELSRASGLISAWKQAGPQRNPGPGDLEFIPVCLQTGEYVRKQTS
GSLTARSLQIPQCPTTCEKSRTSGLLSSWKQARSQENPSPKDLEFVPACLETGEYARLQAS
ASLTARSLQIPQCPTTCEKSRSSGLLSSWKQARSQGNPTPKDLEIPACLETGEYARLQAS
ASLAARSPQVLQCPSPCETSRVRGLLSAWKQAGSQVRPSPKDLEFIPACTETGEFARLQAS
TSLTARSRQIPQCPTSCERLRASGLLSSWKQAGVQAEPSPKDLFIPTCLETGEFARLQAS
ASLTARSPQIPQCPTACETSRASGLLSSWKQAASQGNPSPKDLFIPACLETGEFARLQES
ASLTARSPRILRCPTACEKSRASGLLSSWKQAGSQGNPSPKDLEFIPTCLETGEFARRQES
ASLTARSPQMPQCPTTCEKSRASGLLASWKQAGSQGNPSPEDLFIPTCLETGEFARLQAS
DSLAARSTRLPQCPSVCEKSQTNGLISNWEQGSAEGNASPGDLETPSCLETGEYNRLQES
DSLVSRSSELPKCRTSCQRSQANALISSWRQSSAKLDTSAADLFIPNCLETGEYTVLQRS
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****** LTHTDRHVKRMKTLALQREVALG——————————————————YEPECVQDGQHF'S
GDAGWCVNPONGEQIQOMATLSPGGQLTCPSRCQL————————————— LAFQCKSDG—SFQ
GTGAWCVDPSSGEGVPT-——NTNSSAQCPGLCDALKSRVLSRKVGLGYTPVCEALDGGE'S
GTGTWCVDPASGEGMPV-——NTNGSAQCPGLCDVLKSRALSRKVGLGYSPVCEALDGAF'S
GAGTWCVDPASGEELRP-——GSSSSAQCPSLCNVLKSGVLSRRVSPGYVPACRAEDGGE S
EAGTWCVDRASGEELLP———GLNSSAQCPSLCNVLKNGVLSRRIGPGYVPTCGAEDGGFF
EASTWCVDPASGEATPP-——-GTNSSAPCPGLCEVLQRGVPSRRASPGTTPACRAEDGGFA
EAGTWCVDPASGEGVPP———GINSSAQCPSLCEVLOSGVPSRRTSPGYSPACRAEDGGE'S
EAGSWCADPASGAGMPP—-——-GMNSSAPCPSLCEVLPSGVLSRRASSGYTPACRAEDGGFES
EGGTWCVDPGSGAGRPP———GTIDSSAPCPSLCEELSSGTILSRRASSGYSPACRAEDGGE'S
EAGTWCVDPATGEGMPP-———GINSTAQCLSRCEGLQRGDPSRRASPGYTPACRAEDGGE'S
ESNTWCVNLASREGTRLGELPSNSSNPCPSTCNTLMEKANLREVGSGYIPTCEGRDGRFE S
DIDIWCVDPVSGEIFQRGSKGLDGNPECPSLCNMLKSKAVSREAARGDIPQCEGDRGSE'S

PLOCDLS--DCWCVSDSGKELPMTRSPRSTGQTPACNIPECPLPFG--DISHGAVLCSST
PLOCDMN--SCWCVSEDGQEVSGTRTRRQLGQVPSCDSPFCPTPT————ITHGTLVCLPT
PVQCDLAQGSCWCVLASGEEVPGTR-——VVGTQPACESPQCPLPFSGSDVTDGVVECETA
PVQCDLAQGSCWCVLGSGEEVPGTR-—-VVGTQPACESPQCPLPFSGSDVADGVIFCETA
PVQCDQAQGSCWCVMDSGEEVPGTR-——VTGGOQPACESPRCPLPFNASEVVGGTILCETI
PVQCNQAQSSCWCVMDSGEEVPGTR-———VAGSQPACESPRCPLPFNVSEVVGGTILCETI
PVQCDPAQGSCWCVLGSGEEVPGTR-——VAGSQPACE———————————————————————
PVQCDPAQGSCWCVLGSGEEVPGTR-——VAGSQPACESPQCPLPFSVADVAGGAILCERA
PVQCDPAQGSCWCVLDSGEEVPGTR-——VAGSQLACESPQCPLPFNTSDVAGGVILCERA
PVQCDLAQGSCWCVLDSGEEVPGTR-——VAGSQLACESPRCPLPFNTTDVDGGVIVCERA
PVQCDLDQGSCWCVLGSGEEVPGTH-——VAGSQPACESPQCPLPFNVSEVAGGVILCERA
PVQCDLDQESCWCVLAMGEEVPGTR-——VHGGRPSCESPQCPLPFSASDVVHGVVLCEKG
PVQCSQEQESCWCVFGNGEEVPGTR-—-VNGARPECASPQCALPFGASAVANGAVLCETI

NVP-GQQMQRCELYCDQSYVNTLPVASFLCDPQAKNWL-EDAPLSNACQKPQVLQTVQVS
————ANSSQSCNLMCHRGYQNALPVSNEVCDTKSHQWDGKHKPLGGACQTSQLWS —————
SSSGVTTVQQCQLFCRQGLRNVE SPGPLICNLE SQRWV-TLPL-PRACQRPQLWQTMQTQ
SSSGVTTVQOCOLLCROGLRSAFSPGPLICSLESQHWV-TLPP—PRACQORPQLWQTMQTQ
SGPTGSAMOQCQOLLCROGSWSVEFPPGPLICSLESGRWE-SQLPQPRACQRPQLWQTIQTQ
SGPTGAAIQQCRLLCRQG—————— = FRRPQLWQTIQTQ
————————————————————————————————————————————————— RPQLWQTIQTR
SGLGAAAGQRCQOLRCSQGYRSAFPPEPLLCSVQRRRWE-SRPPQPRACQORPQFWQTLQTQ
SGAGGAPVQRCQLWCRRGYRSAFPPGPLVCSLEKRRWE-SQPPQPQACQRPQLWQTLQAR
SGPGGAPVQRCQLLCRRGYRSAFLPGPLVCSLEEGRWL-SQPPQPQACQRPHLWQTEFQTQ
SG-—EATVXRCQLLCRWGYRSAFPPGPLVCSPQRRLWV-SQPPQPRACQORPQLWQTLQTG
TDK-RQAVQQCQLICRQGYHLALPRGPFACNIESQRWI-SEPPLPQACQKLOLLOTVOTQ
SG-QAPGIQQCQLVCRQGFHSAAPSSPSQCDARQRRWV-SAAPLPQACQOKLQLFQTVQAQ

VQLQLSLNEGQQSCSTQS———-VDLQAALLRDMRATGLCSLQLTSSGQTSSVSVCDESSVS
—————————— LPSACSHI---SSLKSTFLHLMTSRGLCSAQLPASG--RSVSLCDASSVH
AHFQLLLPPGKMCSIDYSGLLQAFQVFILDELITRGFCQIQVKTFGTLVSRTVCDNSSIQ
AHFQLLLPPGKMCSVDYSGLLQAFQVFILDELIARGFCQIQVKTFGTLVSSTVCDNSSIQ
GHFQLQLPPGKMCSADYADLLQTFQVFILDELTARGFCQIQVKTFGTLVSIPVCNNSSVQ
GHFQLQLPPGKMCSADYAGLLQAFQVFILDELTARGEFCQIQVKTFGTPVSIPVCDNSSVQ
GQFQLQLPPGKVCSADYAGLLPTFQVVILDELTARGFCRIQVTTARTPVSIPVCDDSTVR
AQFQLLLPLGKVCSADYSGLLLAFQVFLLDELTARGFCQIQVKTAGTPVSIPVCDDSSVK
GQFQLRLPPGKMCSADYAGLLLVFQVFILDELMARGEFCEIQAKTFGTPVSIPVCDGSTVQ
GQFQLQLPPGKMCSADYAGLLPAFQVFLADELEARGFCQIQAKTLGTPISIPVCDSSTVQ
AQIQLQLPPGSLCRADDAGLLPVFQGFILDELMARGFCQIQVKTYGTPVSIPVCNDSTVR
VOQFHLQLPPGKMCSSDYSGLLQAFQSFILDELKARGFCQIQGNTFGAVESFPVCDDSTVQ
THEQLRLPPEKTCSSDYSGLLQAFQIFILDELKARGLCHLQVNAFGKTGSVSMCDDSTVY

MGTRVKAGESPNCAGTPATKCQLEREEMLSEGPLLGAYIPTCAEDGSYDVIQCHDSTGHC
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LECSN--DKEVTARITLMARLSDLPLAALPDLHDIDTALSEERLLNGLKKLILSGSYQSI
LOCDNG-ITDLMLMVIWSAKVSDLATSDLPNLQDE SQFLNDSSLLRGIRDIMGN—-—-IQSM
VGCLT--AERLGVNATWKLQLEDISVGSLPNLHSIERALMGQDLLGRFANLIQSGKFQLH
VGCLT--AERLGVNVTWKLQLEDISVGSLPDLYSIERAVTIGQDLLGRFADLIQSGRFQLH
VGCLT-—RERLGVNVTWKSRLEDIPVASLPDLHDIERALVGKDLLGRFTDLIQSGSEFQLH
VGCLT--RERLGVNVTWKSRLEDIPVASLSDLYDIERAMVGKDLLGRFTDLIQSGSFQLH
VGCLS——LDRLGVNVTIWTLRLEDAPPASLPDLRDIEEALAGKDLVGRFADLIQSGTFQLH
VECLS——RERLGVNITWKLQLVDAPPASLPDLQDVEEALAGKYLAGRFADLIQSGTFQLH
VECLA--GERLGVNVTWKLPLKDVPPASLPDLHDIEEALVGKDLIGRFTDMIQSGGFQLH
VECVT-—GERLGVNVTWKLHLEDVPPASLPDLHDIEEALVGKDLIGRFTDLIQSGGFQLH
VECLT-—QERVGVNVTWKLRLEDVPPASLPDLRDVEEALVGKNLIRRFADLIQSGAFRLH
VECLT--GERLGVNVTWSSQLEDIPATSFPDFHDIEKAFMGNDLVGRFAKLIQSGGFQLY
VQCLG——VDRLGVNITWRTQLENIPTASLPDLHDIENAIIGDNLIGAFIKEIKDGVELLH

FLSD————————————— HSLALSSPPSFSCMTIGYSQLPQ-—————— STGCVLCPAGSFFS
LASK—————————— PKLVSVKSPSLGCSRGYRLDLS——————— GAGCLICPAGTLST
LDSKTFSADTILYFLNGDREVTSPMTQLGCLEGEFYRVST-——TSQDPLGCVKCPEGSFSQ
LDSKTFSADTTLYFLNGDSFVTSPRTQLGCMEGFYRVPT———TRQDALGCVKCPEGSFSQ
LDSKTFPAET-IRFLQGDHFGTSPRTWEGCSEGFYQVLT-SEASQDGLGCVECPEG
LDSKSFPADTAIRFLQGDHFGTSPRTRFGCLEGFYQVWT - SEASQDRLGCVKCPEGSYSQ
LDSRTFPADPSIHFLQGDSLGTSPRTRFGCVEGSRQVPATSNTSQDPLGCVRCPEGSYFQ
LDSKTFSADTSIRFLOGDREFGTSPRTQFGCLEGFGRVVAASDASQDALGCVKCPEGSYFEQ
LDSKTFPADTSIYFVQGDRLGTSPRTWFGCLEGFRQVLATSNATQDPLGCVMCPEGSYFQ
LDSKTFPADTSIYFLQGDRFGTSPRAWFGCLEGFHQVLAP SNAPQDPWGCVKCPEGSYFQ
LDSKTFPVDTSIRFIQGASFGTSPRTWEGCLEGFHQVSATSSAGQDPLGCVQCPEGSYEQ
LDSKIFPADTTIRFLRGGDFDTSPAIQFGCKKGFQKNSPQGKTVLDLPGCVICPEGSYFQ
LDSKQFIADSVIDFPRDEEFDLSPRVQLG————————————————————— FVCPPGSYFQ

GGVCTPCPRDTFQEDEGQVFCSPCPAGTSTVAQGAFSASHCLTECKKS-—-KLSCTTKGDF
EGGCALCPQGTYQDQEGRDFCHKCPRGSS—-LTGASSVNQCVTDCQSR-—-GLRCSEKGDF
DGKCTPCPAGTYQGQAGSSACIPCPRGRTITTITGAFSKTHCVIDCQRDEAGLQCDONGQY
DGRCTPCPAGTYQEQAGSSACIPCPRGRTTITTGAFSKTHCVTDCQKNEAGLQCDQNGQY
DEECIPCPVGFYQEC VERTTISACAFSQTHCVTIDCQRNEAGLQCDQONGQY
DEQCILCPVGFYQEQAGSLACVPCPMGRTTISAGAFSQTHCVTDCQRNEAGLQCDQNGQY
EEQCIPCPAGFYQEQTGSLACAPCPAGTTTTSVGAFSQTHCVTACQRDEAGLQCDQDGQY
DEQCIPCPAGFYQEQAGSLACVPCPEGRTTVYAGAFSQTHCVTDCQKNEVGLQCDQDSQY
KETCIPCPVGEFYQERAGSVACIPCPMGRTTISPGAF SPMHCVTACQRSEVGLQCDODGQY
KEICIPCPVGFYQEQAGSMDCVPCPVGRTTISPGAFSHTHCVTDCQRSEVGLRCDQDGQY
DERCIPCPVGFYQERAGGLACDPCPLGRTTLSAGAFSQTHCVTIDCQKNETGLQCDQDGQY
NEECVPCSPGFYQEQPGSLACVRCPAGRTTISIGAFSQSHCVTDCQKNDLGLQCDDDGAY
DDECIPCPLGYYQYQTGHSFCIKCPVGKTTNSYGAISADHCVTPCQGGEQGLQCDGEGQY

KAETPKNETEKFLPPENGLNAFLNLTCRDARRRALRLEFWYNEFTTADEVSYIPTCTADGKFE

DAGSLACVPC

LSAQKDPVSGKWRCVSAQGEELTWTSSDGLLTVEECKVMEKFEVVSSSSLLLKSESADTL
LPAQPDFLSGRWRCVSSEGLDLDWSNSEKALTDEECSVFRRFQAVSGSDVIVNADDAEVL
QANQKDMDSGEVEFCVDSEGQRLOWLQTEAGLSESQCLMMRKFEKAPESKVIFDASSPVIV
QASQKNRDSGEVEFCVDSEGRKLOWLQTEAGLSESQCLMIRKEFDKAPESKVIFDANSPVIV
RASQKDRGSGKAFCVDGEGRRLPWWETEAPLEDSQCLMMQKFEKVPESKVIFDANAPVAV
RASQRDKGSGKAFCVDSEGQRLPG-ETEAPLEDSQCLMMOKFEKTPESKVVEDASAPVAV
RASQRDRASGKAFCVDSEGRRLPWSETQAPLVDAQCLMMRKFEKLPESKVIFTADVAVLG
RASQRDRTSGKAFCVDGEGRRLPWIEAEAPLVDAQCLVMRKFEKLPESKVIFSADVAVMV
RASQRDRDSRKSFCVDGEGRRLPWSDTDGPLSDSQCLMMRKEFEKALESQVIFGANVTAVG
RASQRDGAGGKAFCVDGEGRRLPWSETEAPLTDSQCOMMOKFEKAPDSKVVE SANVTAVG
RASQRDRGSGKAFCVDGEGRRLPWSETEAPLTDSLCLMMQKFEKVPESQVLENADVAVVV
SPSQRDPSGRGAFCVDSLGKTLAWTETDGSLTSSQCLMLRKFEQAPESKVIFSASDALVV
RPAQODPATQKSLCVDSFGAALDWIETEDLLTDEQCLVLRKFERAPASSLIYGSEEAQIL
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SSDSSSQPKETQLRKCVLDCTQDDSCLYVAVEF SDEEKTHCEMY STSADNVECRTTEP SKG
RTLT—————— ADLSTCLHACSAEPSCHHVALFN-—LHSQCELYSTHTVNTHCNTSQQTRG
KSRVPS——-ANSPLVQCLADCADDEACSFVTVSSMSSEVSCDLYSWTRDNFACVTSDQEED
KSSVPS——-ADSPLVQCLTDCANDEACSFLTVSTMESEVSCDEYSWIRDNFACVTSDQEQD
RSKVPD-—-SEFPVMQCLTDCTEDEACSFFTVSTTEPEISCDEYAWTSDNVACMTSDQKRD
RSKVPD--SEFPVMQCLTDCAEDETCGFLTMSMMEPEVSCDEYAWT SDNVACMT SEQKQD
—SKVPD--SESSLMQCLADCALDEACGFLTVSLEGSEGSCDFYAWTSDNIACTSSGQEED
RSEVPG-—SESSLMQCLADCALDEACGFLTVSTAGSEVSCDEFYAWASDSIACTTSGRSED
RSKAPG--SESPLMQCLTDCALDAACSSLTVSSVGSEVSCDEFYAWSSDNIACVTSTQDOD
RSKVSG-—SGSPLLQCLTDCALDETCSFLAVSTAGSEVSCDEYGWTSDSIACTTSAQHQD
RSRVPD--SDSPLIQCLADCALDEACSFLTVSTAGSEVSCDEYAWTSDNIACMTSGQDRE
QSKTMK--GEFPLMQCLLDCSLDEACSFLTVIVAGSDAVCDFYAGTDVNIDCIASNQEQG
QSQSFEGDLOSTYFQCISGCEREDACGFAAVTIPAGTEVLCELY SAAEANENCTTSGSVQG

FLGNDGAEAFQTLICVLKIKGDEPD-LTVLRKKGYEFSTAGLKR-—FERLNFRKAGSGVY
FLGNLQAEHSDWLSCFPRVKGRASD-LLVIKKKGVEFTSSWQQQQOMYLKMKMMKVLSGVE
AVDSLKETSFGSLRCQVKVRNSGKDSLAVYVKKGHEFTASGQKS——FEPTGFQNVLSGLY
AMGSLKATSFGSLRCQVKVRNSGKDSLAVYVKKGYESTAAGQKS——FEPTGFQNVLSGLY
ALGNSKATSFGSLRCQVKVRSHGQDSPAVYLKKGQGSTTTLOQKR——FEPTGFQNMLSGLY
ALGNSKATSFGSLRCQVKVRSRGQDSPAVYLKKGQGYTTTLQKS——FEPTGFQNTLSGLY
ALGTSKATSLRSLTCQVKVRPGDGVPPAVYLKKGQEFATVGRKR--FEQTGFQNALSGLY
ALGTSQATSFGSLQCQVKVRSREGDPLAVYLKKGQEFTITGQKR——FEQTGFQSALSGMY
TLGNSKATGFGSLRCQVIVRSGAQDPPSVYLKKGAGSTWRLOKS——FEQTGFQNTLSGMY
TLGNSEATSFGSLRCOMTIVRSGAQDSLAVYLKKGQEFTTTSQKS—-FEQTGFQNMLSGLY
ALGNSEATGFGSLRCQVQVRSGDGGSLAVYLKKGQEFPTASQKS——FQONTGFQNTLSGVY
ALGNAAATSFQHLNCLLKVKNDDKASVTIVYLKKGYEFTTSGQKT-—FEKTNFQNTLSGVY
VLGNPAATSISSLSCLLHVRNPEGDALMAFLKRGLEFLSSGPKA-—-FERTGFQNVLSGVF

GLVTTAASKLGLVTTAASKPGLFTTVIPVLNTTAELGPDVSTRMPTLCERARAEALTALK

RTLVFDARGSALADVHRFCVDSCGRETCCDGF ILNOQNVLNGGSIMCG-FLTAPTVLQCSE
RTQVFSSRQTSLSDVHRFCQDTCHHDKCCHGY IINQNSLMSGSLEFCG-WLRSPSVLMCEE
SSVVESALGTINLTDTHLFCLLACDQDSCCDGFIVIQVKE-—GPTICG-LLSAPDILVCHI
SPVVFSASGANLTDTHTYCLLACDNDSCCDGFIITQVKG--GPTICG-LLSSPDILLCHI
NPIVFSASGANLTDAHLFCLLACDRDLCCDGEFVLTQVQG--GAIICG-LLSSPSVLLCNV
NPVVISR--ASLTDAHLFCLLACDHDLCCDGFILTQVQG-—GAIICG-LLSSPSVLLCNV
SPVVFSASGASLTEAHLFCFLACDRDSCCDGFILTQVQG--GPIICG-LLSSPDVLLCHV
SPVTFSASGASLAEVHLEFCLLACDHDSCCDGFILVQVQG--GPLLCG-LLSSPDVLLCHV
GPVVFPASGADLTGAHLFCLLACDHDSCCDGFILAQVQG——GPIICG-LLSSPDVLLCNV
RPVIFPASGADLTAAHLFCLLACDRDSCCDGF ILAQLQG--GPVICG-LLSSPDVLLCHV
NPVVFSASGANLTEAHLFCLLACDRDSCCDGF ILAQVQG--GPIICG-LLSSPDVLLCNV
RSIMFSIDGANLMDTHLYCHLACDGEPCCDGFILTQTLL--GGVLDSYLISSDTFLISKP
RSLALPAAGTSLTDAGLLCRQECSQDSCCDGFILSQLLLDAGTILCS-LLSSPDVLICNA

ASEQHNRSRSAFVPTCTEEGRYTPRQCYLDGVNCFCVNKYGNALSAVTRMTEGEELECEE

SDWDVKSLSSSS——————————————— RICGAGVQYSKQLKRFTFSFGGQONFTIT
ODWDVTGQGTAN———————————————————— RICGAGLOYNEQQKSFVFDFGGOMFTIN
NDWRDASDTQAN——————————— e GTCAGVIYDQGSRQMTMSLGGQEFLQG
NDWRDTSATQAN——————— e ATCAGVTYDQGSRQMTLSLGGQEFLQG
KDWMDP SEAWAN————————————————————— ATCPGVTYDQESHOVILRLGDOEFIKS
EDWMDASEARAN ——————————— = ATCPGVTIYDQETROVTLRVGGQEF IKS
RDWRDP SEAQAD————————————————————— ATCPGMTYDQDSHQGTLRLGGQEFK—S
RDWRDPAEAQAN-————————————————————— ASCPGVTYDQDSROVTLRLGGQEIR-G
KDWRDPAEAQAN ——————————— ATCPGVTYDQGSRQVTLRLGGQEFQSN
KDWRDP TEAQAN————————————————————— ATCPGVTYDRGSRQATLRLGGQEFR—V
KDWRDP SEAQTS————————————————————— ATCPGVTYDHGSROVTLRLGGQEFK-S
LSWKEFQCPNCNP——————————————————— NAACEPPHYPRQGREEELPLGYLEVR-S
KGWSPAPASAMG—————————— e EMCKGVSYDEKEKRFSFTLGGQVFSGT
HDYQTAAPPIAEP ——
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1675
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DAALPASSKNKTGYQETLISFQRVYLWKESDMNTRAKTLSACSGSAVGEDSRSALSDSVK
—TALSTDTKTKKDYQASIISFQAVFLNPDADEGRPASSCSGTADLSPPLDG-WGDSASLK

LTLLEGT-——————— QDSFISFQQVYLWKDSDIGSRPESMGCGRGMVP-KSEAPEGADMAT
LALLEGT——————— QDSFTSFQQVYLWKDSDMGSRPESMGCERGMVP-RSDFPG——-DMAT
LTPLEGT——————— QDTEFTNFQQVYLWKDSDMGSRPESMGCRKDTVP-RPASPTEAGLTT
LTPLEGT——————— QGTFTINFQQVYLWKDSDMGSRPESVGCRKGTVP-SPTSPTETGLTT
LTPREGA-——————— RDTFTSFQQVYLWKDSDMGSRSESMGCRRDMQP-RPESPEETDLTA
LTPLEGT——————— QDTLTSFQQVYLWKDSDMGSRSESMGCRRDTEP-RPASPSETDLTT
LRPMEGT——————— ILDTITSFQQVYLWKDSDMVSRSESLGCRRDTEP-RAASPTETDLVT
PVALEGT——————— SGIVTSFQRVYLWKESDMGSRSESMGCRRDMEP-RPASPTETDLTT
LTPLEGP——————— QGIFTSFQQVYLWKDSDMGSRSESMGCSGDREP-RPASPTETDVMT
SELFEGI-—————— EGPFISFQEVYLWKDSDVATRTKSTECSLDAVQ-GQGPPPIPDSTM
SQLMEET——————— ERNFTTFQEIYLRRDSDMVTRMKTSLCEAAALK-TKDDLVLSDSTK
——————————————————————————————————————————— RTEPSRPVGCCPRGSSL

EAFDVLDSGDVNVDPERELPNQLYWIFKHQYSFQEAQLWCLKRCEEEE-LCHVSDIRDEG
QRFQLVSENDVIVNPNRKLPTLSFWLNKKHFDSQHALLWCLSRCDEEP-QCSVADLRDAD
ELFSPVDITQVIVNTSHSLPSQQYWLSTHLFSAEQANLWCLSRCAQEPVFCQLADIM-ES
ELFSPVDITQVIVNTSHSLPSQQYWLFTHLF SAEQANLWCLSRCAQEP IFCQLADIT-KS
ELFSPVDLNQVIVNGNQSLSSQKHWLFKHLF SAQQANLWCLSRCVQEHSFCQLAEIT-ES
ELFSAVDLDQVIVNENRSLP IQKHWLFKHLF SAQEANLWCLSRCVQEHSFCQLAETI ITDN
ELFSPVDLNQVIVSENRSLPSQQHRLFKHLFSLOQAHLWCLSRCVQEPSFCQLAEIT-DS
GLFSPVDLIQVIVDGNVSLPSQQHWLFKHLF SLQQANLWCLSRCAGEPSFCQLAEVT-DS
ELFSPVDLNQIIVNRSRSLPSQQHWLFKHLESPQQANLWCLSRCVQEPSFCQLVEIT-DS
ELFSPVDLDQVIVNGSQSLPSQQHWLFKHLF SPQQANLWCLSRCVQEPSFCQLVEIT-DS
ELFSPVDLSQVVVNGSQSLPSQQHWLFKHLF SPQQANLWCLSRCFQEPSFCRLAEIT-DS
ELFSQVNTERVVIDGNRTVP SQQHWLFKLQF SAQQAKLWCLSPCAQENTFCQLQEVQ-TQ
DLEYLMDNSQIQSDONYSLPYQQYWVFRQKYSAEEALLWCLTRCAQEEEFCRMADLQ-SA

-PLYFACVLYPDTRVCGAYDKPLRQTCSLVMTQSLQTAYQKKVSLTGSVKSFYSRVPFKK
SAQFHSCSLYPDSRECGGYENPRRQSCALVLETPPDNTYSKTVNLSGPIKSFFERIPFQK
SSLYFTCSLYPEAQVCDNDVESNAKNCSQILPRQPTALFQRKVVLNDRVKNEFYTRLPEFQK
SSLYFTCFLYPEAQVCDNVMESNAKNCSQILPHQP TALFRRKVVLNDRVKNEYTRLPFQK
ASLYFTCTLYPEAQVCDDIMESNAQGCRLILPQMPKALFRKKVILEDKVKNEYTRLPFQK
GSMYFTCTLYPEAQVCDDIMESSPQGCRLILPQRPMALFRKKVILEDKVKNEYTRLPEFQK
SPLYLTCTLYPEAQVCDDVMEASPRGCRRILPRRPNALFQRRVVLQDRVKNEFYTRLPFQK
EPLYFTCTLYPEAQVCDDILESSPKGCRLILPRRP SALYRKKVVLODRVKNEFYNRLPFQK
APLYFTCALYPEAQVCDDVMESNPKGCRLILPHRPKTLFRKKVILRDKVKHEYTRLPFQT
APLYFTCALYPEARVCDSVMESSPKGCRLILPHRPETLFRKKVILRDKVKNEYTRLPFQK
APLHFTCILYPEAQVCDDVLESTPKGCRLTLPHRPGALFRKKVVLKDKVKNEYTRLPFQK
SSGDFTCTLFQKAQTCDNSLTFTPESCMFVLPYRPQTLFHKKVILGDKVTNEYIRLPFQE
TDKYFVCTLYPEAQICDSNISQIPGNCATVLPWEPQTLYHKIVTLKSSVKSFYTRVPEQK

MVSYSVRSRVSVS—-SKPITEGFFECERRCDEDPCCRGIGYVKDS—GVAGSDVLCLTLNSL
MVSYSVRSRTRVIGNTSLSEGFIHCERRCDEDPCCRGFGF IRDNKSMSNHDVLCLSLISFEF
LSGISIRDRIPMS-EKLISNGFFECERLCDRDPCCTGEFGEFLNVS—-QMQGGEMTCLTLNSM
LTGISIRDKVPMS-GKLISNGFFECERLCDRDPCCTGFGFLNVS-QLQGGEVTCLTLNSM
LMGISIRNKVPMS-EKSISNGFFECERRCDADPCCTGFGFLNVS—-QLKGGEVTCLTLNSL
LMGLSIRNKVPMS-EKSISNGFFECERLCDMDPCCTGFGFLNVS-QLKGGEVTCLTLNSL
LTGLSIRHKVPMA-DKATISSGFFECERLCDVDPCCTGFGFLNVS—QLKGGEVTCLTLNSL
LTGISIRNKVPMS-DKSISSGFFECERLCDMDPCCTGFGFLNVS—-QLKGGEVTCLTLNSL
LTGISIRNKVPMS-EKSISSGFFECERLCDADPCCTGFGFLNVS-QLKGGEVTCLTLNSL
LMGISIRNKMPMS-EKSISNGFFECERLCDADPCCTGFGFLNVS-QLTGGEVTCLTLNSL
LTGTSIRSKVPMS-DKSMSDGFFECERLCDVDPCCTGFGFLNVS—-QLKGGEVTCLTLNSL
LRGISVRSKISMT-RKPLSNGFFECERRCDADLCCKGEFGFLNVS-QREGGELMCLTLSHL
VTEISVRNKTDMS-RKAVSDGFFECERWCDADPCCTGFGEFEFNDS—QLSGGKIVCVTLNSL
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1942

1637
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1884
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1953
1953
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1683

1866
1761
2009
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1963
1942
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GIQTCGENDSTSWRIQDCSTSQVQTQLYPFGWYEKPVNQWPKNPDVCPPEFSLRSPSKNAD
GVQTCSEEDSSSWRTQDCSTS-VQTGPEPLGWYQKPVNQWS SAPALCPEF TLKTPANMGD
GIQTCSEENGATWRILDCGSEDTEVHTYPFGWYQKPAVWS-DAPSFCPSAALQSLTEEKV
GIQTCNEESGATWRILDCGSEDTEVHTYPFGWYQKPAVWS-DTPSFCPSAALQSLTEEKV
GIQMCSEENGGAWRILDCGSPDIEVHTYPEFGWYQKPIAQN-NAPSFCPLVVLPSLT-EKV
GLOMCSEENGGAWRILDCGSPDIEVHTYPFGWYQKPIALN-NAPSFCPSVVLPSLT-EKV
GLQTCSEENGGSWRLLACGSPDTEVRTYPFGWYQKPAVON-DAPSFCPSAALPPVP-EKV
GLOQTCSEEYGGVWRILDCGSPDTEVRTYPFGWYQKPVSPS-DAPSFCPSVALPALT-ENV
GLQTCTEENRGAWRILDCGSPDTEVHTYPFGWYRKPVAQN-DAPSFCPSVVLPSLP-EKV
GLOQTCSEENMGAWRILDCGSPDTEVRTYPFGWYQKPAARN-DAPSFCPVVIPPSLP-EKV
GIQTCSEENGGTWRILDCGSPDTIEVRTYPFGWYRKPVSEN-NAPSFCPAVVLPPLE-EKA
GFQTCSEEATGTWRILDCSSPDVEVRTYPFGWYQKPVVQA-DASSMCPSSLLPSPL-EKV
GIQTCAEETRSSWQISDCSSPGAEVKIHPFGWYQKPADLKSTIPNLCPPVNVPFRP-ESE

GNMVVSQINPEDLSIINTWNAGYFKRAAGNAFMRCGVLYATDAHDFTAKISYSFDTRTEQ

LO-KWKKLDAVSVYVDASVSAFDIVHISKDIAEDLDKVKNWCLSACEDSESCSAVSIDSR
TODOQWQVLSNSMVLVDRSLSTYDVIHISRDIATNPDETRDFCLLACQRKEESCVAVTLMQV
ALDSWQTLALSSVIIDPSIKHFDVAHISISATRNFSLAQDFCLQECSRHQDCLVITLQIQ
TSDSWQTLALSSVIVDPSIKHFDVAHISTAATSNESMAQDFCLQQCSRHODCLVTTLQIQ
SLDSWQSLALSSVVVDPSIRHFDVAHVSTAATSNESAVRDLCLSECSQHEACLITTLQTQ
SLDSWQSLALSSVVVDPSIRNFDVAHVSTAAASNFSAVRDLCLSECSQHEACLTTTLQTQ
ALDSWQPLPPSSVVVDPSIRNFDVAHISTAAVGDFSAARERCLLECSRHQACLVITLQTR
ALDSWQSLALSSVIVDPSIRNFDVAHISTAAVGNEFSAARDRCLWECSRHQDCLVITLQTQ
ALGSWQSLAPSAVVVDPSIRNFDVAHISTATTSDF SDARNFCLLECSRHQACLVITLQMR
TLGSWQSLAPSAVVIDSSIRNFDVAHVSTATTNDE SDARDFCLLECSRHQACLVTTLRAQ
ALDAWQSLAPSSVVLDPSIRNFDVAQISTAATSDFSVARDFCLLECSRHKACLVITLQTQ
SLDSWQSLDISSALIDPSIMNFDIAHISTDASNNFSAARDLCLSECSQKPACHITTLQIQ
YMDAWQPLNVSSVLMDSSISHFEVVHVSRDISNDESLARDFCLSACSKNQSCAVVTLEIQ

ESAVRCVMYPDTHTC-————— LPTTSGRRCLLVTKEPAQSVYIRTG---VQLEFT—————
ASATRCILYPDTTICGLSSTRLSSNPTSSCRLLIREPASHVYLRTGDLEPSRLVT—————
QGVVRCVEFYPDIQSC—————— EHSLRSKTCWLLLHEEAAYIYRKS——GAPLHQSDGISTP
PGVVRCVFYPDIQNC-————— IHSLRSHTCWLLLHEEATYIYRKS——-GIPLVQSDVTSTP
PGAVRCMFYADTQSC—————— THSLQGONCRLLLREEATHIYRKP--GISLLSYE-ASVP
PGAMRCMFYPDTQSC—————— THSLQGQYCHLLLREEATHIYRKQ-—GISLLSYE-ASVP
PGAVRCMFYADTQSC—————— THSLQAQNCQLLLREEATHIYRKP—--DIPLPGLG-SSAP
PGAVRCMFYADTQSC—————— THSLQAQNCRLLLHEEATYIYRKP--NIPLPGFG-TSSP
PGAVRCVFYADTQIC—————— THSLQAQYCQLLLREEATYIYRKL-—-NIPLLSSG-TPAP
PGAVRCVFYADAQIC-————— THSLQAQNCQLLLREEATHIYRKL--NIPLLSFG-TSVP
PGAVRCVFYPDTQSC—————— THSLQAQNCQLLLREEATYIYRKP--NLPLLGSG-TSAP
PSTVRCVFYPDTQSC—————— AHSLQGHSCRLLLREEATYIYRKK——RGVSMRSSSTDPV
PSAIRCIFYPDTQMC—————— AHGLQGHSCWVLLKEPATYIYRRQGKNLLLPISESDSTP
PTTTPIPPAPTPPPT——— -~ ——

SVSIPDHGTLLGESEVKPITGSDSKRVIYFLGVPYARPPIGDLRESPPQPADWTGTWNAT
SISIPGHGTLQG-AVTETGLGSVRKSVVQFLGVPYARPPIGSLRFEAAQLADWTGTWDAT
SVHIDSFGQLOG-GSQVVKVGTAWKQVYQFLGVPYAAPPLAENRFQAPEVLNWTGSWDAT
SVRIDSEFGQLOG-GSQVIKVGTAWKQVYRFLGVPYAAPPLADNRFRAPEVLNWTGSWDAT
SVPISTHGRLLG-RSQAIQVGTSWKQVDQFLGVPYAAPPLAERRFQAPEPLNWTGSWDAS
SVPIATHGKLLG-RSQAIQVGTSWKQVDQFLGVPYAAPPLAERRFRAPEPLNWTGSWDAS
TVITATHGQLLG-TSQATIQLGASWKQVDQFLGVPYAAPPLAESRFRAPEPLNWTGTWDAS
SVPIATHGQLLG-RSQAIQVGTSWKPVDQFLGVPYAAPPLGEKRFRAPEHLNWTGSWEAT
SVTIAPYGRLLG-RSQAVQVGSSWRQVDQFLGVPYAAPPLAESRFQAPEPLNWTGSWDAT
SVTITPHGQLLG-RSQAIQVGTSWKQVDQFLGVPYATPPLAESRFRAPEPLNWTGSWDAT
SVTIATHGQLLG-RSQAIRVGTSWKQVDQFLGVPYASPPLAESRFRAPEPLNWTGPWDAT
TVEIGTQGTLKG—KSEAIQVGAEWKRIIQFFGVPYAAPPLAQRREFSAPESEFNWIGTWEAT
RVYIPSHGYLMG-KSQVIHVGSGWRNISQFLGIPYAAPPLGERRFCPPEPLAWLEAWNAT

PRPTTSPSPRETICRLKKRRGPCRAKISRYYYLPSRDTCVKFREFGGCGGNANNEFHSWAEC
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2132
2179

1858

2031
1935
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2132
2111
2181
2181
2180
2180
2184
2233

1873

2091
1994
2239
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2239
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2239
2243
2292

1933



Zebrafish
Fugu

Rat

Mouse
Human
Marmoset
Pig

Cow

Panda

Dog

Horse
Opossum
zebra finch
Sea urchin
Amphioxus

Zebrafish
Fugu

Rat

Mouse
Human
Marmoset
Pig

Cow

Panda

Dog

Horse
Opossum
Zebra finch
Sea urchin
Amphioxus

Zebrafish
Fugu

Rat

Mouse
Human
Marmoset
Pig

Cow

Panda

Dog

Horse
Opossum
Zebra finch
Sea urchin
Amphioxus

Zebrafish
Fugu

Rat

Mouse
Human
Marmoset
Pig

Cow

Panda

Dog

Horse
Opossum
Zebra finch
Sea urchin
Amphioxus

FSRSSCLQPGD———LTIDSTSSEDCLYLNVEFVASSVEKNVPVLVEFFHNS——————— ASDLL
KPRPSCIQPGD———SETAASSEDCLYLNIFTPAQRRGHVPVLVEFEFTINLGAY-——QSSQML
KLRSSCWQPGT-RTPTPPQISEDCLYLNVFVPENLVSNASVLVFFHNTVEMEGSGGQLNTI
KPRASCWQPGT-RTPTPPQINEDCLYLNVFVPENLVSNASVLVEFHNTMEMEGSGGQLTI
KPRASCWQPGT-RTSTSPGVSEDCLYLNVFIPONVAPNASVLVEFFHNTMDREESEGWPAT
KLRASCWQPGT-RTSMSPGVSEDCLYLNVFIPQONVAPNTSVLVFFHNTMEGKGSEGWPAT
KPRASCWQPGI-RPATAPGVSEDCLYLSVFVPQSLTPNSSVLVEFFHNGAEG-——PLAMAV
KPRARCWQPGI-RTPTPPGVSEDCLYLNVEFVPONMAPNASVLVEFFHNAAEGKGSGDRPAV
KPRASCWQPGT-RAPASPGVSEDCLYLNLFVPQONVAPNASVLVEFFHNAMEGKGAGGQLAT
KPRASCWQPGT-RTLESPGVDEDCLYLNVEFVPONVAPNASVLVFFHNTLEGRGSEGPLATI
KPRASCWQPGA-RTPLSPGLSEDCLHLNVEVPONVAPGASVLVEFFHNSMEGRVSEGQLAL
VPRAKCWQPGFGKTSSSSTVSEDCLYLNVEVPONLGONASVLVEFFHNADENGRRRSQLDL
AARAACWQPGD—-GEAPSQSVSEDCLYLHIFVPATTVKNMSVLVEFHNGGSYNAEEGKTTL

METCTERGEAPKAPQPGPAVNPARETPRPEVP SYMGDSCILPAEPGPCQEAHSRWHFDPV

DGSYLAAVGNIIVVIASFRVAAFGFLSAGSSALPGNYGLQDQAAALGWVQKNIALFGGDP
DGSILAAVGNIVVVIASYRVAAFGFLSTESSGLHGNYGLSDQEAVLHWVNAHISLVGGDN
DGSILAAVGNLIVVIANYRLGVFGFLSSGSDEVAGNWGLLDQVAALTWVQTHIGAFGGDP
DGSILAAVGNFIVVIANYRLGVFGFLSSGSDEVAGNWGLLDQVAALTWVQSHIGAFGGDP
DGSFLAAVGNLIVVIASYRVGVFGFLSSGSGEVSGNWGLLDQVAALTWVQTHIRGEFGGDP
DGSFLAAVGNLIVVIASYRVGVFGFLSSGSGEVSGNWGLLDQVAALTWVQTHIRAFGGDP
DGSFLAAVGNLIVVIASYRTGVEFGFLSSGSSEVSGNWGLLDQVAALTWVQTHIGVEGGDP
DGSFLAAVGNLIVVIASYRTGIFGFLSSGSSELSGNWGLLDQVVALTWVQTHIQAFGGDP
DGSFLAAIGNLIVVIAGYRVGVFGFLSSGSGEVSGNWGLLDQRAALTWVQTHIRVEGGDP
DGSYLAAIGNLIVVTAGYRVGIFGFLSSGSGELSGNWGLLDQLAALTWVQTHIGVEFGGDP
DGSFLAAVGNLIVVIAGYRVGVFGFLSSGSSEVSGNWGLLDQVAALTWVHTHIGAFGGDP
EGSFLAAVGDIIVVIANYRVGIFGFLSTGSKEASGNWGLLDQVAALKWVQAHIGSFGGDP
DGSYLAAIGNVIVVTIANYRVGVFGFLSTGSAEASGNAGLWDQLAALRWVQQONTIASFGGDP

TKVTVGAERNGADIASLHLTSP--SASSLFSRALLMGGSVFSPAVVMSSSKAQAQTSSLA
ERVIVGAEQRGADITSLHLLS----SSPRFQRMLLMGGSVFSPSLLQTPPSSRREALQLA
QRVTLAADRGGADVASIHLLITRPTRLOLFRKALLMGGSALSPAATIISPDRAQQQAAALA
QRVTLAADRSGADVASIHLLISRPTRLOLFRKALLMGGSALSPAAIISPERAQQQAAALA
RRVSLAADRGGADVASIHLLTARATNSQLFRRAVLMGGSALSPAAVISHERAQQQAIALA
RRVSLAADRGGADVASTIHLLTARATNSRLFRRAVLMGGSALSPAAIISHERAQQQAVALA
RRVALAADRGGADVAGIHLLTSRATNSRLFRRAVLMGGSVLSPAAVIRPDRAQQQAAALA
RRVTLAADRGGADIASIHLVTTRAANSRLFRRAVLMGGSALSPAAVIRPERARQQAAALA
RRVTLAADRGGADVASTHLLTTRAADSRLFRRVMLMGGSAFSPAAVISQGRAQQQAAALA
RRVTLAADRGGADVASIHLLTTRAADSRLFRRAILMGGSAFSPAVVISQGRAQEQAAALA
RHVALAADRGGADVASIHLLTTRTANSRLFRRAVLMGGSALSPAAVISQERAQQQAAAFA
RKVSVAADRGGADIASTHLVTT-TANSRLFKRATILMGGSVLSPAATISQKRAQEQAAALA
GRVSLGAARGGADVASVHLLTD-MAGADLF SRLLLMGGSAFSPASIITTRRAQTQAAALA

ERHGLHRGYCNNQFVMTGRVSKLELTP SWRVVTMVTSSEMISKRGGLRSIEYQGRDLAVQ

RELDCP-AADPSQLLDCLRSKPAHSINAAQTKLLAVSGPLQAWSPVVDGNVVREKPSVAL
TELGCFDNLNDMEMAACLRAIPAHELNIAQTKLLAVSGPFQSWSPVHQP—————————— T
KEVGCP-NSSVQEVVSCFRQKPANILNEAQTKLLAVSGPFHYWGPVVDGQYLRELP SRRL
KEVGCP-TSSIQEVVSCLRQKPANILNDAQTKLLAVSGPFHYWGPVVDGQYLRELP SRRL
KEVSCP-MSSSQEVVSCLRQKPANVLNDAQTKLLAVSGPFHYWGPVIDGHFLREPPARAL
KEVSCP-MSSSQEVVSCLRQKPASVLNDAQTKLLAVSGPFHYWSPVVDGQFLREAPARAL
KEVGCP-PRPSQKWCPASAR-ACQPPHDAQSKLLAVSGPFHYWGPVVDGQLLREAPARAL
KEVGCP-SSSVQEMVSCLRQEPARILNDAQTKLLAVSGPFHYWGPVVDGQYLRETPARVL
EEISCP-TSSIQEMVSCLRQKPASVLNDAQTKLLAVSGPFHYWGPVVDGQYLREAPARAL
EETIGCP-TSSTQELVSCLRQKPASILNDAQTKLLAVSGPFHYWGPVVDGQYLREAPARAL
KEVGCP-TSSIQEMISCLRQEPANVLNDAQTKLLAVSGPFHYWGPVVDGQYLREAPARAL
GEVNCP-TSPEGDMMSCLRQKPADILNNAQTKLLAISGPFHYWGPVVDGVYLQETPTRTL
EDVGCP-SSTSEEIVACLRQLPARVILNDAQTKLLAISGPFQYWGPVMDGIYLREPLAKAL

2141
2048
2298
2296
2298
2250
2226
2299
2299
2298
2298
2303
2351

1993

2201
2108
2358
2356
2358
2310
2286
2359
2359
2358
2358
2363
2411

2035

2259
2164
2418
2416
2418
2370
2346
2419
2419
2418
2418
2422
2470

2095

2318
2214
2477
2475
2477
2429
2404
2478
2478
2477
2477
2481
2529

2147



Zebrafish
Fugu

Rat

Mouse
Human
Marmoset
Pig

Cow

Panda

Dog

Horse
Opossum
zebra finch
Sea urchin
Amphioxus

Zebrafish
Fugu

Rat

Mouse
Human
Marmoset
Pig

Cow

Panda

Dog

Horse
Opossum
Zebra finch
Sea urchin
Amphioxus

Zebrafish
Fugu

Rat

Mouse
Human
Marmoset
Pig

Cow

Panda

Dog

Horse
Opossum
Zebra finch
Sea urchin
Amphioxus

Zebrafish
Fugu

Rat

Mouse
Human
Marmoset
Pig

Cow

Panda

Dog

Horse
Opossum
Zebra finch
Sea urchin
Amphioxus

QSGRFHKAEILLGSSFEDGLISRAKNIKN-FEQLQGRADSKTAFYAALSNSLGGDDANAF
NTSSFQRVDLLIGTSQHDSLITRARRLKD-LGDLLGHADGKTAFYEALSRSLGSVIGSEQ
KRPLPVKVDLLIGGSQDDGLINRAKAVKQ-FEESQGRTNSKTAFYQALONSLGGEDSDAR
KRPLPVKVDLLIGGSQDDGLINRAKAVKQ-FEESQGRTNSKTAFYQALQNSLGGEDSDAR
KRSLWVEVDLLIGSSQDDGLINRAKAVKQ-FEESRGRTSSKTAFYQALONSLGGEDSDAR
KRTLQVEVDLLIGSSQDDGLINRAKAVKQ-FEESQGRTSSKTAFYQALONSLGGEDSDAR
QRPPRAKLDLLIGSSQDDGLIDRAKAVKR-FEESQGRTSSKTAFYQALONSLGGEAGDPG
QRAPRVKVDLLIGSSQDDGLINRAKAVKQ-FEESQGRTSSKTAFYQALQNSLGGEAADAG
QRTPRAKVDLLIGSSQDDGLINRAKAVKQ-FEESQGRTSSKTAFYQALONSLGGEDADAG
QRTLRAKVDLLIGSSQDDGLINRAKAVKQ-FEESQGRTSSKTAFYQALQNSLGGEDADAG
QRFPRAKVDLLIGSSQDDGLINRAKAVKQ-FEESQGRTSSKTAFYQALQNSLGGEEADAG
QRSPRMKVDVLIGSAQRDGLINRAKAIKKSFQESQGRTSSKTAFYQALONSLGGENSDAS
QRPRLRKVDLLIGSAQQODGLISRAKAIKK-FEESQGRANSKTAFYQALQONSLGGEESNSL

VKEAATWEYSLOHSPTPSGYNVFSRALENATRDLFIICPTVDMAEFWAANTQTGVYMYHL
LKEVAVWEYSLDHSPTASGYNLF SRALDNATRDLEFIICPSLRMVSHWAKHKAS-AFLYHQ
ILAAATWYYSLEHS——TDDYASFSRALENATRDYFIICPIVNMASLWARRTRGNVEMYHV
ILAAAVWYYSLEHS--TDDYASFSRALENATRDYFIICPMVNMASLWARRTRGNVEFMYHV
VEAAATWYYSLEHS--TDDYASFSRALENATRDYFIICPIIDMASAWAKRARGNVEFMYHA
VEAAATWYYSLEHS—--SDDYASFSRALENATRDYFITCPIIDMASAWAKRTRGNVFMYHA
VQAAATWYYSLEHD--TDDYASFSRALEAATRDYFIICPVIDMASHWARTARGNVFMYHA
VQAAATWYYSLEHD-—-SDDYASFSRALEQATRDYFIICPVIDMASHWARTVRGNVFMYHA
VRAAATWYYSLEHS--TDDYASFSRALENATRDYFITCPVIDMASHWARRARGNVFMYHA
VRAAATWYYSLEHS—--TDDYASFSRALENATRDYFITCPVIDMASHWARRARGNVFMYHA
VQAAATWYYSLEHS-—-ADDYASFSRALENATRDYFITCPVIDMASHWARRARGNVFMYHA
IEVAATWYYSLEHS--TEDYSSFSRALENATRDYFISCPIIDMASHWARATRGNVYMYYV
IEDAATWYYSLEHS--TDDYSSFSRALENATRDQFITCPIINMASYWAAASQGNVEFMYHV

PENAAYNSVDLSVPMDVQYLFGVPLAAEKRDLF SYKEKTFTLOQIMNYMANF IKSGNPNLP
PLSSAHSRAETSVPLDVQLMFGSPYHPINIQRFTRSDRRLSLATMTYFSTEFVRTGNPNP -
PESYGHG——-SLELLADVQYAFGLPFYSAYQGYFSTEEQSLSLKVMQYFSNFIRSGNPNYP
PESYGHG--SLELLADVQYAFGLPFYSAYQGQFSTEEQSLSLKVMQYFSNFIRSGNPNYP
PENYGHG--SLELLADVQFALGLPFYPAYEGQFSLEEKSLSLKIMQYFSHFIRSGNPNYP
PKSYGHG——-SLELLVDVQFAFGLPFYPAYEGQF SLEEKSLSLKIMQYFSHEIRSGNPNYP
PESYSHG--SLELLADVRYAFGLPFYPAYEGQFTQEEKSLSLKIMQYFSNFVRSGNPNYP
PESYSHS--SLELLTDVLYAFGLPFYPAYEGQFTLEEKSLSLKIMQYFSNFIRSGNPNYP
PESYGHS——-SLDLLADVRSAFGLPFYPAYEGQFTLEEKSLSLKIMQFFSNFIRSGNPNYP
PESYDHR--SLELLADVQYAFGLPFYPVYEGQFTLEEKSLSLKIMQFFSNFVRSGNPNYP
PESHGHS--SLDLLADVQYAFGLPFHPAYEGQFTLEEKSLSLKIMQYFSNFVRSGNPNYP
PETYAQN--SLELLADVQYAFGLPFHPQYKQQFTLEEKNLSLKIMQYFSNFIKTGNPNYP
PENEGHY--AVEFLLDVQYAFGLPFYPKYEEQFTDEEKGLSLOIMQYISNFINSGNPNYL

PRSSPQNPQPYPQNPQP YPQONPQPNPQDPRSNPQNPQPYPQONPYLYPQNPQPQNPQPYPQ

LAASRTSFGKFLPPWPQFMPHVGGRAYKELSSTLVNRKNLQRSQCSFWSQYVPALTSSTA
———SHLWAESVLPQWPQVVSSDTPLTYLELSPTLKHNEGLSQRSCSFWNQYVPALTSSTA
HEFSQKAA-EFATPWPDEVPGAGGESYKELSAQLPNRQGLKKADCSFWSKYIQTLKD—-AD
HEFSRKAA-EFATPWPDFIPGAGGESYKELSAQLPNRQGLKQADCSFWSKYIQTLKD-AD
YEFSRKVP-TFATPWPDFVPRAGGENYKEFSELLPNRQGLKKADCSEFWSKYISSLKTSAD
YEFSRKVP-DFASPWPDEVP SAGGENYKEFSTQLPNRQGLKKADCSFWSKYISSLKASAD
HEFSRKAP-EFAAPWPDEFVPGDGAESYKELSVLLPNRQGLKKADCSFWSKYISSLKASAD
HEFSRRAP-EFAAPWPDFVPRDGAESYKELSVLLPNRQGLKKADCSEFWSKYIQSLKASAD
HEFSRKAP-EFAAPWPDEVPRAGGESYKELSVLLPSRQGLKSADCSFWSKYIRSLKAAAA
HEFSRKAS-ELAAPWPDEFVPRTGGESYKEFSVLLPNRQGLKSADCSFWAKYIQSLKAVAD
HEFSRKAP-EFAAPWPDFVPRAGRETYKEFSALLPNQQGLKKADCSEFWSKYIQSLKALAG
YDFSRKIL-ETTALWPEFLPHTNGDNYKEFSPGLPNQRGLKKAECSFWSKYIQTLKASTG
HSFSRRML-GVMPAWPMYLSSDDGDNYKEFTVSLPTLKGLKKADCSFWSDYIRRLKASTG

DPRSNPQNPQPYPQYPGYNPYNSGSNPQHPGSYPQDPRSHSQYPGHNPGPRHQAAPNTSA

2377
2273
2536
2534
2536
2488
2463
2537
2537
2536
2536
2541
2588

2187

2437
2332
2594
2592
2594
2546
2521
2595
2595
2594
2594
2599
2646

2234

2497
2391
2652
2650
2652
2604
2579
2653
2653
2652
2652
2657
2704

2294

2557
2448
2710
2708
2711
2663
2638
2712
2712
2711
2711
2716
2763

2354



Zebrafish
Fugu

Rat

Mouse
Human
Marmoset
Pig

Cow

Panda

Dog

Horse
Opossum
zebra finch
Sea urchin
Amphioxus

KFSCGTSAEETGVQIPTQEPKPLTPASFTLTPSRQYN—
KFSLGTSAEETGVQIPTQSPKPLTLASEFTLTPSRQY-P
GAKDAQLTKSGEEDLEVGPGSEEDFSGSLEPVPKSYSK
GAKDAQLTKSEEEDLEVGPGLEEDLSGSLEPVPKSYSK
GAKGGQSAESEEEELTAGSGLREDLLSLQEPGSKTYSK
GAKGGQLAESEEEELTAGSGVKEDLLSLQE-——-P-YSK
EAEDEPLAESEEEDRPG-——LAEDLLGLPELASKSYSK
ETKDGPSADSEEEDQPAGSGLTEDLLGLPELASKTYSK
GGEAGLSAESEEEDELADSGL—————— LGEPGSKSYSK
EAKQELSAESEEDDEPADSGL—————— IGEPGSKSYSK
EAKDELSAGSEEEDQPAGSGLREDLLGLPEPGSMSYSK
EAESQQPLVAEEE——--LGSVELQSHLGVPEEGQKSYSK
SASGGEPGETPSEVISLES———————— QPLGDEVAYSR

2572
2463
2726
2724
2727
2675
2651
2728
2722
2721
2727
2729
27171



