-MSEMSSFLHIGDIVSLYAEGSVNGF I STLGLVDDRCVVEPAAGDLDNPPKKFRDCLFKVCPMNRY SAQKQYWKAKQTKQDKEK | ADVVLLQKLQHAAQMEQKQNDTENKKVHGDVVKYGSV IQLLHMKSNKYLTVNKRLPALLEKNAMRVTLDATGNEG

MTEKMSSFLYIGDIVSLYAEGSVNGF ISTLGLVDDRCVVHPEAGDLANPPKKFRDCLFKVCPMNRY SAQKQYWKAKQAKQGN - - HTEAALLKKLQHAAELEQKQNESENKKLLGE IVKYSNV IQLLHIKSNKYLTVNKRLPALLEKNAMRVSLDAAGNEG

MSDKMSSFLHIGDICSLYAEGSTNGFISTLGLVDDRCVVQPETGDLNNPPKKFRDCLFKLCPMNRYSAQKQFWKAAKPGANS - - TTDAVLLNKLHHAADLEKKQNETENRKLLGTV IQYGNV IQLLHLKSNKYLTVNKRLPALLEKNAMRVTLDEAGNEG

MSDKMSSFLHIGDICSLYAEGSTNGFISTLGLVDDRCVVQPEAGDLNNPPKKFRDCLFKLCPMNRYSAQKQFWKAAKPGANS - - TTDAVLLNKLHHAADLEKKQNETENRKLLGTV IQYGNV IQLLHLKSNKYLTVNKRLPALLEKNAMRVTLDEAGNEG

MSDKMSSFLHIGDICSLYAEGSTNGF | STLGLVDDRCYVQP EAGDLNNPPKK FRDCLFKLCPMNRYSAQKQFWKAAKPGANS - - TTDAVLLNKLHHAADL EKKQNETENRKLLGTV IQYGNV |QLLHLKSNKYLTVNKRLPALLEKNAMRY TLDEAGNEG
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159
158
158
158
158

10 20 30 40 50 60 70 80 90 100 110 120 130 140 150

160 SWLF 1QP FWKLRSNGDNVVVGDKYV | LNPVNAGQP LHASNYEL SDNAGCK EVNSVNCNTSWK INLFMQF RDHLEEVLKGGDVVRLFHAEQEKFLTCDEYKGKLQVFLRITTL[RQSATSATS SNALWEV EVVHHDPCRGGAGHWNGLYRFKHLATGNY LAAEE

159 SWFY | HPFWKLRSEGDN | VVGDKVVLMPVNAGQP LHASN | ELLDNPGCK EVNAVNCNTSWK | TLFMKYSSYREDVLKGGDVVRLFHAEQEKFLTCDEYEKKQH | FLRITTLIRQSATSATSSKALWE | EVVHHDPCRGGAGQWNSLFRFKHLATGNYLAAEL

159 SWFY IQPFYKLRS IGDSVV IGDKVVLNPVNAGQP LHASSHQLVDNPGCNEVNSVNCNTSWK | VL FMKWSDNKDD | LKGGDVV RLFHAEQEKFLTCDEHRKKQHV F LT TGIRQSATSATS SKALWEV EVVQHDPCRGGAGYWNSLFRFKHLATGHYLAAEV.

159 SWFY IQPFYKLRS IGDSVV IGDKVVLNPVNAGQP LHASSHQLVDNPGCNEVNSVNCNTSWK | VL FMKWSDNKDD | LKGGDVV RLFHAEQEKFLTCDEHRKKQHV F LT TGIRQSATSATS SKALWEV EVVQHDPCRGGAGYWNSLFRFKHLATGHY LAAEV

159 SWFY IQPFYKLRS IGDSVV IGDKVVLNPVNAGQPLHASSHQLVDNPGCNEVNSVNCNTSWK | VL FMKWSDNKDD | LKGGDVV RLFHAEQEKFLTCDEHRKKQHV FL[RTTGRQSATSATS SKALWEV EVVQHDPCRGGAGYWNSL FRFKHLATGHY LAAEV
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320 NPSYKGDASDPKAAGMGAQGRTG - R- RNAGEK I KYCLVAVPHGNDIASLFELDPTTLQKTDSFVPRNSYVRLRHLCTNTWIQSTNVP IDIEEERP IRLMLGTCPTKEDKEAFAIVSVPVSE| RDLDFANDASSMLASAVEKLNEGF | SONDRRFV IQLLE
319 NPDYRDAQNEGKNVRDGV PP TSK - KKRQAGEK IMYTLVSVPHGND I ASLFELDATTLQRADCLYPRNSYVRLRHLCTNTWYTSTS I PIDTDEERPVMLK IGTCQTKEDKEAFAIVSVPLSEVRDLDFANDANKVLATTVKKLENGT | TONERRFVTKLLE
319 DPDFEEECLEFQPSVDPDQDASRSRLRNAQEKMVYSLVSVPEGNDISS | FELDPTTLRGGDSLYPRNSYVRLRHLCTNTWVHS TN | PIDKEEEKPVMLK IGTSPVKEDKEAFAIVPVSPAEVRDLDFANDASKVLGS IAGKLEKGT I TQNERRSVTKLLE
319 DPDFEEECLEFQPSVDPDQDASRSRLRNAQEKMVYSLVSVPEGNDISS | FELDPTTLRGGDSLVPRNSYVRLRHLCTNTWVHS TN | PIDKEEEKPVMLK IGTSPLKEDKEAFAIVPVSPAEVRDLDFANDASKVLGS |AGKLEKGT | TQNERRSVTKLLE
319 DPDFEEECLEFQPSVDPDQDASRS RLRNAQEKMVYSLVSVPEGNDISS I FELDPTTLRGGDSLVPRNSYVRLRHLCTNTWVHS TN | PIDKEEEKPVMLK IGTSPLKEDKEAFAIVPVSPAEVRDLDFANDASKVLGS |AGKLEKGT I TQNERRSVTKLLE
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EQN | LKQVFG I LKAPFREKGGEGPLVRLEELSDQKNAPYQHMFRLCY RV LRHSQEDY[RKNQEH | AKQFGMMQSQIGYD I LAEDT | TALLHNNRKLLEKH I TKTEVETFVSLVRKNREPRFLDYLSDL
[EQN | LAQVFG | LKAPFKEKAGEGSMLRLEDLGDQRYAPYKYMLRLCYRVLRHSQQDY[RKNQEY | AKNFCVMQSQIGYDILAEDTI TALLHNNRKLLEKHITAKEIETFVSLLRRNREPRFLDYLSDL
Y I AKQFGFMQKQIGYDVLAEDT | TALLHNNRKLLEKH I TAAE IDTFVSLVRKNREPRFLDYLSDL

478 DLVFFVSDVPNNGQNV LD I MV TK PNRE RQK]L
478 DL 1 FFVADVPNNGQEVLDVV | TKPNIRIE ROK|L
479 DLVYFVTGGTNSGQDV LEVVFSKPNRERQKILMRIEQN | LKQI FKLLQAPFTDCG - DGPMLRLEELGDQRHAPFRH I CRLCYRVLRH
L
L

479 DLVYFVTGGTNSGQDV LEVVFSKPMRER [EQN | LKQ| FKLLQAPFTDCG-DGPMLRLEELGDQRHAPFRHICRLCYRVLRH Yi MQKQIGYDVLAEDT | TALLHNNRKLLEKH | TAAE IDTFVSLVRKNREPRFLDYLSDL
479 DLVYFVTGGTNSGQDV LEVVFSK PNRER [EQN | LKQ | FKLLQAPFTDCG-DGPMLRLEELGDQRHAPFRHICRLCYRVLRH Yi VQKQIGYDVLAEDT | TALLHNNRKLLEKH | TAAE I DTFVSLVRKNREPRFLDYLSDL
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638 CVSNHIAIPVTQEL | CKCVLDPKNSDILIRTELRPVKEM-AQSH- - - - EYLS | EYSEEEVWL TWTDKNNEHHEK SVRQLAQEARAGNAHDENVLSYYRYQLKLFARMCLIDRQYLA | DE 1 SQQLGVDL | FLCMADEML PFDLRAS FCHLMLHVHVDRDPQE

638 CVSNTTAIPVTQEL [ CKFMLSPGNAD I L 1QTKVVSMQADNPMES - - - - § | LSDD | DDEEVWL YWI DSNKEPHGKA | RHLAQEAKEGTKADLEVLTYYRYQLNLFARMCLIDRQYLA INQISTQLSVDL | LRCVSDESLPFDLRASFCRLMLHMHVDRDPQE

638 CVSMNKS | PVTQEL [ CKAVLNPTNAD I L IETKLVLSRFEFEGVSSTGENAL EAGEDEEEVWL FWRDSNKE | RSKSVRELAQDAKEGQKEDRDVLSYYRYQLNLFARMCLIDRQYLA INE | SGQLDVDL | LRCMSDENLPYDLRAS FCRLMLHMHVDRDPQE

638 CVSMNK'S | PVTQEL | CKAVLNPTNADI L I ETKLVLSRFEFEGVS- TGENAL EAGEDEEEVWL FWRDSNKE | RSKSVRELAQDAKEGQKEDRD I LSYYRYQLNL FARMCLDRQYLA INE | SGQLDVDL | LRCMSDENLPYDLRAS FCRLMLHMHVDRDPQE

638 CVSMNK'S | PVTQEL | CKAVLNPTNADI L I ETKLVLSRFEFEGVS- TGENALEAGEDEEEVWL FWRDSNKE | RSKSVRELAQDAKEGQKEDRDVLSYYRYQLNL FARMCLDRQYLAINEI SGQLDVDL | LRCMSDENLPYDLRASFCRLMLHMHVDRDPQE
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793 LVTPVKFARLWTE I PTAITIKDYDSNLNASRDDKKNKFANTMEFVEDYLNNVVSEAVPFANEEKNKLTFEVVSLAHNL I YFGFYSFSELLRLTRTLLG | DCVQGPPAMLQA- - - YEDPGGK - - - - -NVRRS |QGVGHMMS TMV L SRKQSV FSAP

794 SVVPVRYARLWTE I PTKITIHEYDS | TDSSRNDMKRKFALTMEFVEEYLKEVVNQPFPFGDKEKNKLTFEVVHLARNL I YFGFYSFSELLRLTRTLLAILDIVQAPMSSYFERLSKFQDGGN - - - - -NVMRT | HGVGEMMTQMVLSR- -GS | FPM

798 QVTPVKYARLWSE | PSEIAIDDYDS - SGASKDE | KERFAQTMEFVEEYLRDVVCQRFPFSDKEKNKLTFEVVNLARNL I YFGFYNFSDLLRLTKILLAILDCVHVTTIFP|SKMAKGEENKGNNDV EKLKSSNVMRS | HGVGELMTQVVLRGG- - - -GFL

797 QUTPVKYARLWSE | PSEIAIDDYDS - SGTSKDE | KERFAQTMEFVEEYLRDVVCQRFPFSDKEKNKLTFEVVNLARNL I YFGFYNFSDLLRLTKILLAILDCVHVTT I FPISKMTKGEENKG - - - SNVMRS | HGVGELMTQVVLRGG- - - -GF L

797 QUTPVKYARLWSE | PSEIAIDDYDS - SGASKDE | KERFAQTMEFVEEYLRDVVCQRFPFSDKEKNKLTFEVVNLARNL I YFGFYNFSDLLRLTKILLAILDCVHVTTIFPISKMTKGEENKG- - - - - - - - - SNVMRS | HGVGELMTQVVLRGG- - - -GFL
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800 810 820 830 840 850 860 870 880 890

940 SLSAGASAAEPLDRSKFEENEDIVVMETKLKILEILQF ILNVRLDYRISYLLSVFKKEFVEVFPMQDSGADGTAPAFDSTTAN- -MNLDR | GEQAEAMFGVGKTSSMLEVDDEGGRMFLRVL IHLTMHDYAPLVSGALQLL FKHFSQRQEAMHT FKQVQL

942 SVPDVPPS | HPSKQGSPTEHEDV TVMDTKLK | I E1LQF I LSVRLDYRISYMLS | YKKEFGEDNDNAETSASGSPDTLLPSAIV--PDIDEIAAQAETMFAGRKEKNPVQLDDEGGRTFLRVL IHL IMHDYPPLLSGALQLLFKHFSQRAEVLQAFKQVQL

953 PMTPMAAAPEGNVKQAEPEKED IMVMDTKLK | I E1LQF I LNVRLDYRISCLLCIFKREFDESNSQTSETSSGNSSQEGPSNVPGALDFEH | EEQAEG I FGGSEENTPLDLDDHGGRTFLRVLLHLTMHDYPPLVSGALQLLFRHFSQRQEVLQAFKQVAL

943 PMTPMAAAPEGNVKQAEPEKED IMVMDTKLK | I E1LQF I LNVRLDYRISCLLCIFKREFDESNSQSSETSSGNSSQEGPSNVPGALDFEH | EEQAEG I FGGSEENTPLDLDDHGGRTFLRVLLHLTMHDYPPLVSGALQLLFRHFSQRQEVLQAFKQVAL

943 PMTPMAAAPEGNVKQAEPEKED IMVMDTKLK | I E1LQF I LNVRLDYRISCLLCIFKREFDESNSQSSETSSGNSSQEGPSNVPGALDFEH | EEQAEG I FGGSEENTPLDLDDHGGRTFLRVLLHLTMHDYPPLVSGALQLLFRHFSQRQEVLQAFKQVAL
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1098 L 1 SAQDVENYKV I KSELDRLRTMV EK[S E|LWV DKKGSGKGEEV EAGAAKDKKERPTDEEGFLHPPG- - - - - - - - EKSSENYQIVKG | LERLNKMCGVG - - - - EQMRKKQQRL LKNMDAHKVMLDLLQ| PYDKGDA - KMME | LRY THQF LQK F CAGN PGNQA
1100 LVSNQDVDNYKQ I KADLDQLRLTVEK|S E[LWV EKSSNYENGE | GESQVKGGEEP I EESN | LSPVQDGTKKPQIDSNKSNNYRIVKEILIRLSKLCVON - - - - KKCRNQHQRLLKNMGAHSVVLDLLQIPYEKNDE - KMNEVMNLAHTFLQNFCRGNPONQV
1113 LVTSQDVDNYKQ I KQDLDQLRS IV EK|S E[LWV YKGQG PDE TMDGASGENEHKK TEEGNNK PQKHES -TSSYNYRVVKEILIRLSKLCVQESASVRKSRKQQQRLLRNMGAHAVVLELLQIPYEKAEDTKMQE IMRLAHEF LQNFCAGNQQNQA
1103 LVTSQDVDNYKQIKQDLDQLRS IV EK|S E[LWV YKGQG PDEPMDGASGENEHKK TEEGTSKPLKHES TSSYNYRVVKEILIRLSKLCVQESASVRKSRKQQQRLLRNMGAHAVVLELLQIPYEKAEDTKMQE IMRLAHEFLQNFCAGNQQNQA
1103 LVTSQDVDNYKQIKQDLDQLRS I VEK|S E[LWV YKGQG PDEPMDGASGENEHKKTEEGTSKPLKHES TSSYNYRVVKEILIRLSKLCVQESASVRKSRKQQQRLLRNMGAHAVVLELLQIPYEKAEDTKMQE IMRLAHEFLQNFCAGNQQNQA
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1245 LLHKHLHLFLTPGLLEAETMQH | FLNNYQLCSE | SEPVLQHFVHLLATHGRHVQYLDFLHTV | KAEGKYVKKCQDMIMTEL TNAGDDVVV FYNDKAS LAHL LDMMKAARDGV EDHSP - LMYH | SLVDLLAACAEGKNVYTE IKCTSLLPLEDVVSVVTHE
1255 LLHKHLNLFLTPGLLEAETMRH I FMNNYHLCNE | SERVVQHFVHC | ETHGRHVEYLRFLQT I VKADGKYVKKCQDMVMTEL INGGEDVL | FYNDRASFP | LLHMMCS ERDRGDESGP - LAYH I TLVELLAACTEGKNVYTEIKCNSLLPLDDIVRVVTHD
1264 LLHKHINLFLNPG | LEAVTMQH | FMNNFQLCSE INERVVQHFVHC | ETHGRNVQY I KFLQT I VKAEGKF | KKCQDMVMAELVNSGEDVLVFYNDRASFQTL |QMMRS ERDRMDENSP - LMYH I HLVELLAVCTEGKNVYTE IKCNSLLPLDDIVRVVTHE
1254 LLHKHINLFLNPG | LEAVTMQH | FMNNFQLCSE INERVVQHFVHC | ETHGRNVQY I KFLQT I VKAEGKF | KKCQDMVMAELVNSGEDVLVFYNDRASFQTL |QMMRS ERDRMDENSP - LMYH I HLVELLAVCTEGKNVYTE IKCNSLLPLDDIVRVVTHE
1254 LLHKHINLFLNPG | LEAVTMQH | FMNNFQLCSE INERVVQHFVHC | ETHGRNVQY I KFLQT I VKAEGKF | KKCQDMVMAELVNSGEDV LVFYNDRASFQTL |QMMRS ERDRMDENSPLFMYH I HLVELLAVCTEGKNVYTE IKCNSLLPLDDIVRVVTHE
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1404 DC1 TEVKMAYVNFVNHCYVDTEVEMKE | YTSNHIWTLFENFTLDMARVC- SKREKRVADPTLEKYVLSVVLDT INAFFSSPFSENSTSLQTHQT IVVQLLQSTTRLLECPWLQQQHKGSVEAC | RTLAMVAKGRA | LLPMDLDAH I SSMLSSGASCAAAA
1414 DC1 PEVK | AYVNFVNHCYVDTEVEMKE | YTSNHIWKLFENFLVDMARVCNTTTDRKHAD I FLEKCVTES IMNIVSGFFNSPFSDNSTSLQTHQPVF IQLLQSAFRI YNCTWPNPAQKASVESCIRTLAEVAKNRGIA|PVDLDSQVNTLFMKSHSNMVQR
1423 DCIPEVK |AY INFLNHCYVDTEVEMKE | Y TSNHMWKL FENFLVD I CRACNNT SDRKHADS | LEKYVTEIVMS IVTTFFSSPFSDQSTTLQTRQPY FVQLLQGV FRVYHCNWLMP SQKASVESC I RVLSDVAKSRAIA | PVDLDSQVNNLFLKSHS - 1 VQK
1413 DCI1PEVK IAY INFLNHCYVDTEVEMKE | YTSNHMWKLFENFLVDICRACNNTSDRKHADS I LEKYVTEIVMS IVTTFFSSPFSDQSTTLQTRQPVFVQLLQGV FRVYHCNWLMP SQKASVESC I RVLSDVAKSRAIA | PVDLDSQVNNLFLKSHN - I VQK
1414 DC1 PEVK IAY INFLNHCYVDTEVEMKE | YTSNHMWKL FENFLVDICRACNNTSDRKHADSVLEKYVTEIVMS IVTTFFSSPFSDQSTTLQTRQPY FVQLLQGV FRVYHCNWLMP SQKASVESC I RVLSDVAKSRAIA | PVDLDSQVNNLFLKSHN - 1 VQK
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1563 QRNASSYKATTRAFPRVTPTANQWDYKN | | EKLQD! | TALEERLKPLVQAELSVLVDVLHWPELLFLEGSEAYQRCESGGFLSKL IQHTKDLME - SEEKLCIKVLRTLQQMLLKKTKYGD
1574 AAMGWRLSARSGPRFKEALGGPAWDYRN | | EKLQDVVASLEHQF SPMMQAEFSVLVDVLYSPELLFPEGSDARIRC- -GAFMSKL INHTKKLME - KEEKLCIKILQTLREMLEKKDSFVE
1582 TAMNWRLSARN - AARRDSVLAASRDYRN | | ERLQDIVSALEDRLRPLVQAELSVLVDVLHRPELLFPENTDARRKCESGGF | CKLIKHTKQLLEENEEKLCIKVLQTLREMMTKDRGYGEKL IS IDELDNAELPPAPDSEN-ATEELEPSPPLRALEDHK
1572 TALNWRLSARN- AARRDSVLAASRDYRN | | ERLQDIVSALEDRLRPLVQAELSVLVDVLHRPELLFPENTDARRKCESGGF I CKLIKHTKQLLEENEEKLCIKVLQTLREMMTKDRGYGEKQIS I DESENAELPQAPEAENSTEQELEPSPPLRALEDHK
1573 TAMNWRLSARN - AARRDSVLAASRDYRN | | ERLQDIVSALEDRLRPLVQAELSVLVDVLHRPELLFPENTDARRKCESGGF | CKLIKHTKQLLEENEEKLCIKVLQTLREMMTKDRGYGEKQIS I DELENAELPQPPEAENSTEQELEPSPPLRALEDHK
77 78 w79

1590 1600 1610 1620 1630 1640 1650 1660 1670 1680

1682 RGNQL RKML LONYLQNRKSTSRGDLPD- - - - PIGTGLDPDWSA I AATQCRLDKEGATKLVCDL I TSTKNEK | FQESIGLATHLLDGGNTE IQKSFHNLMMSDKK S ERFFKV LHDRMK RAQQETKSTVAVNMNDLGSQPHEDRE
1691 EGNTLRK I LLNRYFKGDYS IGVNGHLSGA- - - - - YSKTAQVGGSFSGQDSDKMG | SMSDIQCLLDKEGASELV IDV IVNTKNDRIFSEGIFLGIALLEGGNTQTQYSFYQQLHEQKKSEKFFKVLYDRMKAAQKE IRSTVTVNT I DLGNKKRDDDN
1740 RGEALRQVLVNRYYGNVRPSGRRESLTSFGNGPLSAGGPGKPGGGGGGSGSS SMSRGEMS LAEVQCHLDKEGASNLY IDL IMNASSDRVFHES I LLATALLEGGNTT IQHSFFCRLTEDKKSEKFFKVFYDRMKVAQQE | KATVTVNTSDLGNKKKDDEV
1731 RGEALRQILVNRYYGN | RPSGRRESLTSFGNGPLSPGGPSKPGGGGGGPGSSSTSRGEMS LAEVQCHLDKEGASNLY IDL IMNASSDRVFHES I LLAIALLEGGNTT IQHSFFCRLTEDKKSEKFFKVFYDRMKVAQQE | KATVTVNTSDLGNKKKDDEV
1732 RGEALRQILVNRYYGN | RPSGRRESLTSFGNGPLSPGGPSKPGGGGGGPGSGSTSRGEMS LAEVQCHLDKEGASNLY I DL IMNASSDRVFHES I LLAIALLEGGNTT IQHSFFCRLTEDKKSEKFFKVFYDRMKVAQQE | KATVTVNTSDLGNKKKDDEV
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1821 PVDPTTKGRVASFS | PGSSSRYS - LGPSLRRGHEVSERVQSSEMGTSVL IMQP I LRFLQLLCENHNRDLQNFLRCQNNKTNYNLVCETLQFLDIMCGSTTGGLGLLGLY INEDNVGLV IQTLETLT| PCH
1842 ELMTSGPRMRVRDS TLHLKEGMKGQL TEASSATSKAYCVYRREMDPE | DIMCTGPEAGNTEEKSAEEVTMSPAIAIMQP I LRFLQLLCENHNRELQNFLRNQNNKTNYNLVCETLQFLDCICGSTTGGLGLLGLY INEKNVALVNQNLESLTE[YCRIGPCH
1900 DRDAPS - RKKAKEPTTQI TEEVRDQLLEASAATRKAFTTFRREADPD- DHYQPGEGTQATADKAKDDLEMSAV I TIMQP I LRFLQLL LONFLRCQNNKTNYNLVCETLQFLDCICGSTTGGLGLLGLY INEKNVAL INQTLESLT] PCH
1891 DRDAPS - RKKAKEPTTQI TEEVRDQLLEASAATRKAFTTFRREADPD- DHYQSGEGTQATTDKAKDDLEMSAV I TIMQP I LRFLQLL LONFLRCONNKTNYNLVCETLQFLDCICGSTTGGLGLLGLY INEKNVAL INQTLESLT] PCH
1892 DRDAPS - RKKAKEPTTQI TEEVRDQLLEASAATRKAFTTFRREADPD- DHYQSGEGTQAT TDKAKDDL EMSAV I TIMQP | LRFLQL LCE] LONFLRCONNKTNYNLVCETLQFLDCICGSTTGGLGLLGLY INEKNVAL INQTLESLT| PCH
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1870 1880 1890 1900 1910 1920 1930 1940 1950

1954 ENQTCIVTHESNG DI I TALILNDISPLCKYRMDLYVLQLKDNASKLLLALMESRHDSENAERILISLRPQELVDV IKKAYLQ-------EEERENSEVSPREVGHNIYILALQLSRHNKQLQHLLKPVKRIQEEEAEG | SSMLSLNNKQLSQMLKSSAPA

2002 ENQTCIATHESNG IDI | IALILNDINPLGKYRMDLVLQLKNNASKLLLAIMESRHDSENAER | LFNMRPRELVDVMKNAYNQGL ECDHGDDEGGDDGY SPKDVGHN I'Y | LAHQLARHNKLLQQMLKPG- - - - ------sD

2058 ENQNC IATHESNG ID I I TAL I LNDINPLGKKRMDLVLELKNNASKLLLAIMESRHDSENAER|LYNMRPKELVEV IKKAYMQGEV EFEDGENGEDGAASPRNVGHN | Y | LAHQLARHNKELQSMLKPG- - - -

2049 ENQNCIATHESNGID I I TALILNDINPLGKKRMDLVLELKNNASKLLLAIMESRHDSENAER|LYNMRPKELVEV IKKAYMQGEV EFEDGENGEDGAASPRNVGHN | Y | LAHQLARHNKELQTMLKPG- - - -

2050 ENQNC IATHESNGID I I TAL I LNDINPLGKKRMDLVLELKNNASKLLLAIMESRHDSENAER|LYNMRPKELVEV IKKAYMQGEV EFEDGENGEDGAASPRNVGHN | Y | LAHQLARHNKELQTMLKPG- - - -
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2107 QEEEEDPLAYYENHTSQ!E |VRQDRSMEQIVFPVPGICQFLTEETKHRLFTTTEQDEQGSKYV SDFFDQSSFLHNEMEWQRKL RSMPL | YWF SRRMTLWGS | SFNLAVF INI | |AFFYPYMEGASTGVLDSPL- ISLLFWILICFSIAALFTKRYSIRPLI
2132 PDEGDEALKYYANHTAQIEIVRHDRTMEQIVFPVPNICEYLTRESKCRV FNTTERDEQGSKVNDFFQQTEDLYNEMKWQKK | RNNPAL FWFSRH I SLWGS | SFNLAVF INLAVALFYPFGDDGDEGTLSPLFSVLLWIAVAICTSMLFFFSKPVGIRPFL
2187 QVDGDEALEFYAKHTAQI EIVRLDRTMEQIVFPVPS ICEFLTKESKLRIYYTTERDEQGSK INDFFLRSEDL FNEMNWQKK L RAQPVLYWCARNMS FWSS | SFNLAVLMNLLVAFFYPFKG-VRGGTLEPHWSGLLWTAML I SLAIV IALPKPHG I RAL |
2178 QVDGDEALEFYAKHTAQI EIVRLDRTMEQIVFPVPSICEFLTKESKLRIYYTTERDEQGSK INDFFLRSEDL FNEMNWQKKLRAQPVLYWCARNMS FWSS | SFNLAVLMNLLVAFFYPFKG-VRGGTLEPHWSGLLWTAML I SLAIV IALPKPHG I RAL |
2179 QVDGDEALEFYAKHTAQIEIVRLDRTMEQIVFPVPSICEFLTKESKLRIYYTTERDEQGSK INDFFLRSEDLFNEMNWOKK L RAQPV L YWCARNMS FWSS | SFNLAVLMNLLVAFFYPFKG-VRGGTLEPHWSGLLWTAML I SLAIV IALPKPHGIRAL I
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2266 VALILRSIYYLGIGPTLNILGALNLTNK IVFVVSFVGNRGTF | RGYKAMVMDMEF LYHVGY I LTSVLGLFAHELFYSILLFDLIYREETLFNV IKSVTRNGRS ILLTALLALILVYLFSIVGFLFLKDDFILEVDRLPNNHSTASPLGMPHGAAAFVDTC
2292 VS IMLRSIYTIGLGPTLILLGAANLCNK IVFLVSFVGNRGTFTRGYRAV | LDMAFLYHVAYVLVCMLGLFVHEFFYSFLLFDLVYREETLLNV IKSVTRNGRS | ILTAVLALILVYLFSIIGFLFLKDDFTMEVDRLKNRTPVTGSHQVPTMTLTTMMEA
2346 ASTILRLIFSVGLQPTLFLLGAFNVCNK | | FLMS FVGNCGTFTRGYRAMVLDVEFLYHLLYLV | CAMGLFVHEFFYSLLLFDLVYREETLLNV IKSVTRNGRS | ILTAVLALILVYLFSIVGYLFFKDDFILEVDRLPNETAVPETGESLASEFLFSDVC
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Supplementary Note 1: Secondary structure of hIP3R3. Secondary structural
elements of hIP3;R3 are matched against the primary sequence and colored by
domain with BTF1 in purple, BTF2 in blue, ARM1 in violet, the CLD in cyan,
ARM2 in green, ARM3 in yellow, the JD in orange and the TMD in red. Sequence
of hIP3R3 is aligned with human IP3R1, human IP3R2, mouse IP3R1 and rat
IPsR1. Residues not modeled in the structure are represented by dashed lines.
Boxes denote residues that coordinate ligands. Black — IP3;, magenta — CD Ca®,
green — JD Ca?* and blue — Zn?*. Jpred4 was used to estimate the approximate
start and finish of the unregistered a-helices in ARM2 and the TMD, which are

colored in grey.



hIP;R3 hIP;R3 hIP;R3 IP;  hIP;R3 Py hIP;R3 hIP;R3 hIP;R3 hIP;R3 hIP;R3 hIP;R3

apo CD S1-S4 class 1 CD  class 2 Ca” TMD Ca® CD Low IP;- Low IP;- High IP;- High IP;-
focus focus focus CD focus focus focus Ca’ TMD  Ca’ CD Ca’ TMD  Ca” CD
refinement  refinement  refinement  refinement refinement  refinement  Focus focus focus focus
(EMD- (EMD- (EMD- (EMD-7985)  (EMD- (EMD- Refinement  refinement  refinement  refinement
7979) 7980) 7982) 7990) 7989) (EMD- (EMD- (EMD- (EMD-
7993) 7992) 7995) 7996)
Data
collection and
processing
Magnification ~ 105,000x 105,000x 22,500x 22,500x 22,500x 22,500x 22,500x 22,500x 22,500x 22,500x
Voltage (kV) 300kV 300KV 300kV 300KV 300kV 300kV 300kV 300kV 300kV 300kV
Electron 60 60 61 61 61 61 61 61 61 61
exposure (e—
/A%)
Defocus range  -1.0-2.5 -1.0-2.5 -1.0-25  -1.0-25 -1.0-25 -1.0-2.5 -1.0-2.5 -1.0-2.5 -1.0-2.5 -1.0-2.5
(um)
Pixel size (A) 1.096 1.096 1.088 1.088 1.088 1.088 1.088 1.088 1.088 1.088
Symmetry Cl Cl Cl Cc4 Cc4 Cl C4 C1 C4 C1
imposed
Initial particle 211,068 211,068 428,144 185,800 49,060 135,228 74,277 196,348 170,308 657,372
images (no.)
Final particle 119,904 81,299 428,144 185,800 33,807 135,228 49,087 158,389 77,871 349,652
images (no.)
Map
resolution (A)  3.76 3.69 3.26 3.94 422 4.69 3.80 4.22 3.66 378
FSC 0.143 0.143 0.143 0.143 0.143 0.143 0.143 0.143 0.143 0.143
threshold
Map 300-3.76 300-3.69 300-3.26 300-3.94 300-4.22 300-4.69 300-3.80 300-4.22 300-3.66 300-3.78
resolution
range (A)

Supplementary Table 1: Cryo-EM data collection, refinement and validation statistics for focused refinement reconstructions.



