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TAQIEHIKHHFSVW LFEVIPK ISIQPVDKALRSIFIGPAFMN DVYRCFN TAWLE-FTKTRLSYN---TVLIGFKDTHCGINKLINGIK-AG -----FN PKGKSKW ISQDYPK FDTCVDTMAQYSYI

VNHA--------YHYTHTNLSLIVRGLCQLIANSTSPIIYYN SILIRKLHGVSSGDGATAIKN SHCNSVITNIAFYRQIVDNQV P----EEYRGLQSTLYTTLINGIHSK---------DDAYSTH

RAFEWNISRCATLSDDTLAIINPD------VLDLDQYLSSYR TLGGYEITNEKKIFVRD----EPYEFTFRYFFKE--DGFWYNA--PLIERVFSSIVQCSKATSLCPEIMAGRLLSILINAWPL

EELVNLSHHSAMIFSTKCVQK FALTAKPRA-RTIAACSMIASTLFRALHKPVTANFVTQTQKAGTEIHHLIGVTKFRGGFHNWFTSRH-GD--------ISNWKIFGSDYTK CDRSFPLVFRSMAA

ALLF-----------DLGGWDPHSYHFINEAHAFM FDMVHLDGKIVYKPGGTSSGDATTAFAN TLYNHGV HLLVQLQ TLVTQQV HNNH-LA LKTAAVKGFQT---GDFTDY--------D---QML

DVYNKKHYKFNFLSDDSFILTNIHDATLPDIYNKHNFSKHLETIIHTKV DQNKAWESEG----DLHEFCSSTVKPC--NGILQY I--PDKNRLLAALCIEGKASTAE--LRVVRTAAILAEAVIY

DRLLDTA SRTIMPFSTKIVTK HQRTKKPRV-RTIGGSSFITSSIFRMLHKPVTNKMVNTAQNN IG--PFLIGVSKFN LGFHKYLTAHHPNG --------IEDCSVMGADYTK CDRSFPVVCRALSA

ALFY-----------DLGNLPHKSHWFINECFAFIFDQSYIAGHVFNKPGGTTSGDSTTAFSN SFYNYFV HLFIQFQ TFLSADLPDSL-KPIQALAHRAYTL---GEPDTY--------DLYFSQI

DDLNSTQYFLHFLSDDSFIISK---PEA FPIFTPANFSIKLQ SVLGCAV DVTKSWTEAG----KIHEFCSSHIELV--NGKYQY I--PDPNNMLAGLCVHATASPPD--KIIWKVVATCAELSVF

PRLLDTA SKTVMPFSTNIVKK FQRQKKTRV-RTLGGSSFITSSIFRMLHKPVTNKMVQTAQAN IG--PFLIGISKFN LGFHKYLSAHHPNG --------IEDCQVMGADYTK CDRSFPVVCRALSA

ALFY-----------ELGHLEPNNHWFLNEMFAFLLDPSFISGHIFNKPGGTTSGDSTTAFSN SFYNYFV HLYIQYLTFLTTEM PPSY-QPLCNLAHQAFST---GNTETY--------DLYFSMA

DDLNSTEYFLHFLSDDSFIISK---PTA FPIFTPANFSMKLQNVLGCYV DPAKSWSADG----EIHEFCSSHICKI--NEKYQYV--PDPNNMLAGLICAPEPTPQD--KLIWKLVATCAELAVF

ARLFEYAQKAPLPFCTKIITK FALSAKARA-RTVSSCSFIASTIFRFAHKPVTSKMVEVAQNSGG--FCLIGVSKYG LKFSKFLKDKY-GA --------IEGFDV FGSDYTK CDRTFPLSFRALTA

ALLY-----------ELGEWDEKSWLYLNEVNSYM LDTMLCDGMLLNKPGGTSSGDATTAHSN TFYNYMV HYVVAFK TILS-DLSEGN-KVMRIAAHNAYTT---GD---Y--------QVFNTLL

EDQFQTNYFLNFLSDDSFIFSK---PEA LKIFTCENFSNKLQ TILHTKV DQTKSWSTKG----HIEEFCSAHIIKT--DGEYHFL--PSRGRLLASLLILDKLSDVD--IYYMRFVAILCESAVY

TKLFEYAQKAPLPFCTKIITK FALSAKARA-RTVSSCSFIASTIFRFAHKPVTSKMVEVAQNSQG--FCLIGVSKYG LKFSKFLKDKY-GA --------IEQFDV FGSDYTK CDRTFPLSFRALTA

ALLY-----------ELGGWEEDSWLYLNEVNSYM LDTMLCDGMLLNKPGGTSSGDATTAHSN TFYNYMV HYVVAFK TILS-DLSDCN-KVMRIAAHNAYTT---GD---Y--------GVFNTLL

EEQFQTNYFLNFLSDDSFIFSK---PGA LKIFTCENFSNKLQ TILHTKV DLTKSWA TTG----HIEEFCSAHIIKT--DGEYHFL--PSRGRLLASLLILDKLSDVD--IYYMRFVAILCESAVY

DELFAVTKRNVLPTITQMNLKYAISAKNRA-RTVAGVSILSTMTNRQYHQKMLKSMAATRGA-----TCV IGTTKFYGGWDFMLKTLY-KD--------VESPHLMGWDYPK CDRAMPNMCRILAS

LILA-------RKHSTCCTNSDRFYRLANECAQVLSEYVLCGGGYYVKPGGTSSGDATTAYAN SVFNILQATTANVSALMSANGNTIIDREIKDMQFDLYINVYRKVVPDP--------K-FVDKY

YAFLNKHFSMMILSDDGVVCYNSDYAAKGYVASIQNFKETLYYQNNVFM SEAKCWV ETN-LEKGPHEFCSQHTLYIK DGDDGYFLPYPDPSRILSAGCFVDDIVK TDGTVMM ERYVSLA IDAYPL

DELFAYTKRNVLPTITQMNLKYAISAKNRA-RTVAGVSIASTMTNRQFHQKMLKSIAAARGA-----SVV IGTTKFYGGWNRMLRTLC-EG --------VENPHLMGWDYPK CDRAMPN LLRIFAS

LILA-------RKHATCCNASERFYRLANECAQVLSEMVLCGGGFYVKPGGTSSGDSTTAYAN SVFNICQAVSANLN TFLSIDGNKIYTTYVQELQRR LYLGIYR SNTVDN--------E-LVLDY

YNYLRKHFSMMILSDDGVVCYNADYAQKGYVADIQGFKELLY FQNNVFM SESKCWV EPD-ITKGPHEFCSQHTMLVDMKGEQVY LPYPDPSRILGAGCFVDDLLK TDGTLMM ERYVSLA IDAYPL

DALFAYTKRNVIPTITQMNLKYAISAKNRA-RTVAGVSICSTMTNRQFHQKLLKSIAATRGA-----TVV IGTSKFYGGWHNMLKTVY-SD--------VETPHLMGWDYPK CDRAMPNMLRIMAS

LVLA-------RKHNTCCNLSHRFYRLANECAQVLSEMVMCGGSLYVKPGGTSSGDATTAYAN SVFNICQAVTANVNALLSTDGNKIADKYVRNLQHR LYECLYRNRDVDH--------E-FVDEF

YAYLRKHFSMMILSDDAVVCYNSNYAAQGLVASIKNFKAVLYYQNNVFM SEAKCWTETD-LTKGPHEFCSQHTMLVKQGDDYVY LPYPDPSRILGAGCFVDDIVK TDGTLMIERFVSLA IDAYPL

DEIYAYTKRNVLPTLTQMNLKYAISAKNRA-RTVAGVSILSTMTGRMFHQKCLKSIAATRGV-----PVV IGTTKFYGGWDDMLRRLI-KD--------VDNPVLMGWDYPK CDRAMPN LLRIVSS

LVLA-------RKHETCCSQSDRFYRLANECAQVLSEIVMCGGCYYVKPGGTSSGDATTAFAN SVFNICQAVSANVCALMSCNGNKIEDLSIRALQKR LYSHVYR SDKVDS--------T-FVTEY

YEFLNKHFSMMILSDDGVVCYNSDYASKGYIANISAFQQVLYYQNNVFM SESKCWV EHD-INNGPHEFCSQHTMLVKMDGDDVY LPYPNPSRILGAGCFVDDLLK TDSVLLIERFVSLA IDAYPL

DEIYAYTKRNVLPTLTQMNLKYAISAKNRA-RTVAGVSILSTMTGRMFHQKCLKSIAATRGV-----PVV IGTTKFYGGWDDMLRRLI-KD--------VDSPVLMGWDYPK CDRAMPN ILRIVSS

LVLA-------RKHDSCCSHTDRFYRLANECAQVLSEIVMCGGCYYVKPGGTSSGDATTAFAN SVFNICQAVSANVCSLMACNG HKIEDLSIRELQKR LYSNVYRADHVDP--------A-FVSEY

YEFLNKHFSMMILSDDGVVCYNSEFASKGYIANISAFQQVLYYQNNVFM SEAKCWV ETD-IEKGPHEFCSQHTMLVKMDGDEVY LPYPDPSRILGAGCFVDDLLK TDSVLLIERFVSLA IDAYPL

DALFALTKRNVLPTMTQMNLKYAISGKARA-RTVGGVSLLSTMTTRQYHQKHLKSIAATRNA-----TVV IGSTKFYGGWDNMLKNLM-RD--------VDNGCLMGWDYPK CDRALPNMIRMASA

MILG-------SKHVGCCTHSDRFYRLSNELAQVLTEVVHCTGGFYFKPGGTTSGDGTTAYAN SAFNIFQAVSANVNKLLGVDSNACNNVTVKSIQRK IYDNCYR SSSIDE--------E-FVVEY

FSYLRKHFSMMILSDDGVVCYNKDYADLGYVADINAFKATLYYQNNVFM STSKCWV EPD-LSVGPHEFCSQHTLQIVGPDGDYY LPYPDPSRILSAGV FVDDIVK TDNVIMLERYVSLA IDAYPL

DALFALTKRNVLPTMTQLNLKYAISGKERA-RTVGGVSLLSTMTTRQYHQKHLKSIVNTRNA-----TVV IGTTKFYGGWNNMLRTLI-DG --------VENPMLMGWDYPK CDRALPNMIRMISA

MVLG-------SKHVNCCTATDRFYRLGNELAQVLTEVVYSNGGFYFKPGGTTSGDASTAYAN SIFNIFQAVSSNINRLLSVPSDSCNNVNVRDLQRR LYDNCYR LTSVEE--------S-FIDDY

YGYLRKHFSMMILSDDGVVCYNKDYAELGYIADISAFKATLYYQNNVFM STSKCWV EED-LTKGPHEFCSQHTMQIV DKDGTYY LPYPDPSRILSAGV FVDDVVK TDAVVLLERYVSLA IDAYPL

DALYALTKRNVLPTMTQLNLKYAISGKERA-RTVGGVSLLSTMTTRQFHQKHLKSIVNTRNA-----TVV IGTTKFYGGWDNMLRNLM-DG --------VDNACLMGWDYPK CDRALPNMIRMISA

MILG-------SKHVNCCTNSDRYYRLCNELAQVLTEVVYSNGGFYMKPGGTTSGDATTAYAN SVFNIFQAVSANINRILGINSNTCNNLAVKSLQRM LYDNCYR SSAVDP--------G-FVDTF

YGYLRKHFSMMILSDDGVVCYNKEYASLGYVADINAFKATLYYQNNVFM STSKCWV EED-LTKGPHEFCSQHTMQIV DGDGTYY LPYPDPSRILSAGV FVDDVIK TDAVVLLERYVSLA IDAYPL

DELYAYTKRNILPTMTQLNLKYAISGKERA-RTVGGVSLLSTMTTRQYHQKHLKSIVNTRGA-----SVV IGTTKFYGGWDNMLKNLI-DG --------VENPCLMGWDYPK CDRALPNMIRMISA

MILG-------SKHTTCCSSTDRFFRLCNELAQVLTEVVYSNGGFYLKPGGTTSGDATTAYAN SVFNIFQAVSANVNKLLSVDSNVCHNLEVKQLQRK LYECCYR STIVDD--------Q-FVVEY

YGYLRKHFSMMILSDDGVVCYNNDYASLGYVADLNAFKAVLYYQNNVFM SASKCWIEPD-INKGPHEFCSQHTMQIV DKEGTYY LPYPDPSRILSAGV FVDDVVK TDAVVLLERYVSLA IDAYPL

DDLYAYTKRNIIPTMTQLNLKYAISGKDRA-RTVGGVSLLSTMTTRQYHQKHLKSIVNTRGA-----SVV IGTTKFYGGWDNMLKTLI-KD--------VENPHLMGWDYPK CDRALPNMIRMISA

MILG-------SKHVNCCSSSDRYYRLCNELAQVLTEMVYSNGGFYVKPGGTTSGDATTAYAN SVFNIFQATSANVNRLLSVDSNTCNNIEVKQLQRK LYDCCYR SSSVDQ--------S-FVEEY

FGYLRKHFSMMILSDDGVVCYNSEYAALGYVADLNAFKAVLYYQNNVFM SASKCWIEPD-INKGPHEFCSQHTMQIV DKDGTYY LPYPDPSRILSAGV FVDDIVK TDPVILLERYVSLA IDAYPL

DALYAMTKRNILPTMTQLNLKYSISGKARA-RTVGGVSLLATMTTRQFHQKHLKSIVNTRNA-----PVV IGTTKFYGGWDNMLKNLM-ND--------VDNGALMGWDYPK CDRAMPSMIRMLAA

MVLG-------SKHVTCCTDSDRFYRLSNELAQVLNEVVHSNGGFYVKPGGTTSGDATTAYAN SVFNIFQAVSSNINRLLSVDSNVCNNLYVKKLQRSIYDNCYR SSAVDD--------N-VVTDF

YNYLKKHFSMMILSDDGVVCYNKEYAALGYVGDISAFKATLYYQNNVFM STAKCWV EED-LSVGPHEFCSQHTMQIV DSDGDYY LPYPDPSRILSAGV FVDDIVK TDPVILLERYVSLA IDAYPL

DAIFSLTKRNILPTMTQLNLKYAISGKERA-RTVGGVSLLATMTTRQFHQKCLKSIVATRNA-----TVV IGTTKFYGGWDNMLKNLM-AD--------VDDPKLMGWDYPK CDRAMPSMIRMLSA

MILG-------SKHVTCCTASDKFYRLSNELAQVLTEVVYSNGGFYFKPGGTTSGDATTAYAN SVFNIFQAVSSNIN CVLSVNSSNCNNFNVKKLQRQ LYDNCYRNSNVDE--------S-FVDDF

YGYLQKHFSMMILSDDSVVCYNKTYAGLGYIADISAFKATLYYQNGVFM STAKCWTEED-LSIGPHEFCSQHTMQIV DENGKYY LPYPDPSRIISAGV FVDDITK TDAVILLERYVSLA IDAYPL

DQLFELTKRNILPTITQINMKYAISAKSRA-RTVAGVSILSSMTNRQFHQKCLKSIVNTRNA-----TVV IGTTKFYGGWDNMLRNLM-RG --------VEDPVLMGWDYPK CDRAVPSLLRLSAS

LILA-------RRHKGCCDWN ERIYRLANEAAQVLSEVALSNGGLYVKPGGTSSGDATTAYAN SAFNLFQATAANVAQLLATPTSRIYAEEVRALQHELYTQVYRRDKPDM--------D-FVYTF

YAYLNKHFSLMILSDDGVVCYNKSYAEAGMVASIA SFREVLFYQNNVFMADSKCWTEED-VKIGPHEFCSQHSMLVEIDGEMRY LPYPDPSRILGACV FVDDVEK TEPVVVM ERYVALA IDAYPL

DQLFEITKKNVLPTITQMNLKYAISAKNRA-RTVAGVSILSTMTNRQFHQKILKSIVNTRNA-----SVV IGTTKFYGGWDNMLRNLI-QG --------VEDPILMGWDYPK CDRAMPN LLRIAAS

LVLA-------RKHTNCCSWSERIYRLYNECAQVLSETVLATGGIYVKPGGTSSGDATTAYAN SVFNIIQATSANVARLLSVITRDIVYDN IKSLQYELYQQVYRRVNFDP--------A-FVEKF

YSYLCKN FSLMILSDDGVVCYNNTLAKQGLVADISGFREVLYYQNNVFMADSKCWV EPD-LEKGPHEFCSQHTMLVEVDGEPKY LPYPDPSRILGACV FVDDVDK TEPVAVM ERYIALA IDAYPL

NQLFEYTKRNVLPTLTQMNLKYAISAKDRA-RTVAGVSIISTMTNRQYHQKMLKSISLARNQ-----TIV IGTTKFYGGWDNMLRRLM-DG --------INNPILVGWDYPK CDRSMPNMLRIAAS

CLLA-------RKH-TCCTQSQRFYRLANECCQVLSEVVVSGNNLYVKPGGTSSGDATTAYAN SVFNILQVVSANVA TFLSTSTSNHNSREIASLHRN LYEDIYRGDSNNT--------S-VIEDF

YQHLRKY FGLMILSDDGVACIDSEAAASGVVSNLDGFRDILFYQNNVYMADSKCWTETD-MNVGPHEFCSQHTVLAEHEGKPYY LPYPDVSRILGACIFVDDVNKADPVQNLERYISLA IDAYPL

NQLFEYTKRNVLPTLTQMNLKYAISAKDRA-RTVAGVSIISTMTNRQYHQKMLKXISLARNQ-----TIV IGTTKFYGGWDNMLRRLM-CN --------INNPILVGWDYPK CDRSMPNMLRIAAS

CLLA-------RKH-TCCNQSQRFYRLANECCQVLSEVVVSGNNLYVKPGGTSSGDATTAYAN SVFNILQVVSANVAAFLSTSTTTHLNKDIADLHRSLYEDIYRGDSNDI--------T-VIDRF

YQHLQSY FGLMIFSDDGVACIDSDVAKSGAVADLDGFRDILFYQNNVYMADSKCWTETD-MTVGPHEFCSQHTVLAEHDGKPYY LPYPDVSRILGACIFVDDVNKADPVQNLERYISLA IDAYPL

NQLFEYTKRNVLPTLTQMNLKYAISAKDRA-RTVAGVSIISTMTNRQYHQKMLKSISLARNQ-----TIV IGTTKFYGGWDNMLRRLM-CN --------INNPILVGWDYPK CDRSMPNMLRIAAS

CLLA-------RKH-TCCNQSQRFYRLANECCQVLSEVVVSGNNLYVKPGGTSSGDATTAYAN SVFNILQVVSANVA TFLSTSTTTHLNKDIADLHRSLYEDIYRGDSNDI--------T-VINRF

YQHLQSY FGLMILSDDGVACIDSAVAKAGAVADLDGFRDILFYQNNVYMADSKCWTETD-MNVGPHEFCSQHTVLAEHDGKPYY LPYPDVSRILGACIFVDDVNKADPVQNLERYISLA IDAYPL

NAMFEYTKRNVLPTVTQMNLKYAISAKDRA-RTVAGVSIISTMTNRQYHQKLLKSISVARNQ-----TIV IGTTKFYGGWDNMLRNLM-AN --------INNPKLAGWDYPK CDRSMPN LLRITSS

LLLA-------RKH-ACCTHSQRFYRLANECAQVLSEIVVSGNVMYVKPGGTSSGDATTAYAN SVFNILQVVSANIARFMSTSAATHHDVDVMHLHRQ IYDDIYRGNSNDS--------V-AIQSF

YEHLQKY FGLMILSDDGVACIDQEAAKQGMVADLDDFRDVLFYQNNVYM SDSKCWIETD-MSKGPHEFCSQHTVLAEYDGEPCYYPYPDVSRILGACIFVNETEK TDPVQNLERYISLA IDAYPL

DAIVYHKRHSADQQ LTLTINKVAPSKNHRD-RTILAISINKSEPGRSLYRWNLDKIKYTSSLGG---PILIGFTAQYGGWDKLYKYLY-KN SPADNPDTAEHAVLGGKDYPKWDRRISNMLQLTTT

TVLYSLIDPNTQRK LNNATPAQTWHEYMAETTQVLYDYLVFGNELYQKPGGVTSGN SRTADGN SLLHLLIDFYAIISQLIQSTPENVHLEV --NLRNA LCKTVFTRIPSDYIDSSCVT-LRNTDTL

HTIRRRVAKGAYLSDDGLIVIDPR------IIRYDDFMSVSHLISHYMIAQNKHKY HIDAIQRYAREFLSQDTIKF----GDMVYPIPEFGRMYTAMLLSDNKNTLDPQINITRLLALFSYLYIY

DAIVHHKRHSADQHLTLTINKVATSTKHRD-RTILAISINKSEAGRSLYRWNLDKIKYTASLGG---PILIGFTAQYGGWDKFYKQLY-KN SPADQPGVAERAVLGGKDYPKWDRRISNMLQLTTT

TILYSLIDPNTQKK LNNANPAQTWHEYMAETTQVLFDYLVFGNELYQKPGGVTSGN SRTADGN SLLHLLIDFYAIITQLIQSKPHNVHLHS--KLRNR LCKTVFTKIPADYINTSCVT-LRKTDTL

RTIRLKIAKNLVLSDDGLLVLDPE------IIDYTDYMSISHLISHYMMAQNKHKY HIDAISSYAREFLSQGPHKF----GDMV FPIPEFGRMYSAMLLSDNKNILDPKINITRLLALFSYLYIY

DKLVYHKRHSADQA LTLVINKVAISTKHRD-RTILAININKSEAGRSLFRWFLDKIKDTANKGG---PILIGLIAQYGGWDKLYKNLY-KDSPIDNPDATEHVVLGGKDYPKWDRRISNMLQLTTT

NVFFNLIDQNTQFKNNQASPSETWHEYM SETTQILFDYLVFGNELYQKPGGVTSGN SRTADGN SFLHMLIDMYALIIQLIQSTPENVHIES--KLRNTLCKTVFETIPSDYIDNTNVNLLRNTDIL

HRIRTRIAKGAYLSDDGLILIDTR------LVKYDDFMAESHMISKYAIATNKHKY HLDPVQRKAREFLSQDTFHF----GDMA FPIPEFGRIYSAMLLSDNRNTLEPSISITRLLALY SYLYIF

DHKVYMFNLDSNASVTPVSPK IQYIGKVKV-RTILGTCAIPA LWLRASM SGVLAKLKPE----P---PLM LGENKFLPI----------PK --------LRRYRA -SVDVVSCDRTTPA CIRDFCA

SLFD-----------EMCGAPDFYINYHRHC---V SEFIAFDGKIFVKPGGLSSGDPVTTLSN CVYSLSIYVQHVILSALRLNYRPIAEKY LEE-----------------------------ELT

VEDCMDWVPALIYG DDVVLHTDCVTG----RESFK LWREHFIFFSGVYTR-EEAVEAET------PEFLG CSVVTD--DDKSRLV--PQRERVLRALA FNLSATDVD--TYYQRAEAILLDASAA

DDMVAQSMNSNLQTATMATCKRQYCSKYKI-RSILGTNNYIG LGLRACLSGVTAAFQKAGKDG S---PIY LGKSKFDPI----------PA --------P-DKYCLETDLESCDRSTPA LVRWFAT

NLIF-----------ELAGQPELVHSYV LNC---CHDLVVAG SAAFTKRGGLSSGDPITSISN TIYSLVLYTQHMLLCGLEGYFPEIAEKY LDG-----------------------------SLE

LRDMLKYVRVYIYSDDVVLTTPNQHY----AASFDRWVPHLQALLGFKV DPKKTVN TSA------PSFLG CRFKQV--GGKCYLA--SLQDRVTRSLLYHIGAKN PS--EYY EAAVSIFKDSIIC

DALCKRA CEEHWQTVTPCTLKKQYCSKSKT-RTILGTNNFVA LGLRSALSGVTQGFMRKGIG-T---PICLGKNKFTPL----------PV --------RIGGRCLEADLASCDRSTPA IIRWFTT

NLLF-----------ELAGAEEWIPSYV LNC---CHDVVSTM SGCFDKRGGLSSGDPVTSISN TVYSLIIYAQHMVLSAFRCGHK-IGGLFLQD-----------------------------SLE

MEQLFELQPLLVYSDDVVFYN ESDE-----LPNYHFFVDHLDLMLGFKTDRSKTVITSE------PKLPG CRIS-----GGRVLV--PQRDRIVAALAYQMKASCVG--EYFASAAAILMDACAC

DEMCARAVKENWQTVTPCTLKKQYCSKPKT-RTILGTNNFIA LAHRSALSGVTQAFMKKAWK-S---PIA LGKNKFK EL----------HC--------TVAGRCLEADLASCDRSTPA IVRWFVA

NLLY-----------ELAGCEEYLPSYV LNC---CHDLVATQ DGAFTKRGGLSSGDPVTSVSN TVYSLVIYAQHMVLSALKMGHE-IGLKFLEE-----------------------------QLK

FEDLLEIQPMLVYSDDLVLYA ERPT-----FPNYHWWVEHLDLMLGFRTDPKKTVITDK------PSFLG CRIE-----AGRQLV--PNRDRILAALAYHMKAQNAS--EYYASAAAILMDSCAC

DVLCAQAVRENWQTVTPCTLKKQYCGKKKT-RTILGTNNFIA LAHRAVLSGVTQGFMKKAFN-S---PIA LGKNKFK EL----------QT--------PVLGRCLEADLASCDRSTPA IVRWFAA

NLLY-----------ELACAEEHLPSYV LNC---CHDLLVTQ SGAVTKRGGLSSGDPITSVSN TIYSLVIYAQHMVLSYFKSGHP-HGLLFLQD-----------------------------QLK

FEDMLKVQPLIVYSDDLVLYA ESPT-----MPNYHWWVEHLN LMLGFPTDPKKTAITDS------PSFLG CRII-----NGRQLV--PNRDRILAALAYHMKASNVS--EYYASAAAILMDSCAC

DELCEKA IAEVWQTVTPVTLKKQFCSKAKT-RTILGTNAMASLALRALLSGVTQGFQLAGKN-S---PICLGKSKFDPC----------TF--------EVKGRCLETDLASCDRSTPA IVRHFAT

KLLF-----------EMACAERALPLYVVNC---CHDLIVTQ TSAATKRGGLSSGDPVTSIAN TIYSLVLYVQHMVLTLLENGHP-LSLKFLSG-----------------------------KLN

FQDLYKLQAFIVYSDDLILLN ESDD-----LPNFERWVPHLELALGFKV DPKKTVITSN------PGFLG CEYR-----HG-WLV--PQKQRVLAALAYHVNAKDVH--TYY INSTAILNDASAL
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Supplemental Figure 5A: Multiple alignment of RdRp domain of replicase polyprotein of indicated representative nidoviruses.  
Columns with >75% identity are highlighted. Sequence accession numbers are indicated. 



G PPG XGK XX----XXXX--XXXXXXXXXXXXXXXXHXXXXXXXXXXXXXXXXXX-----XXR XXXXXXXXXX----XXXXXX--XXXXXXXX-------XXTXXXXXXX---XXX

XXXXDEXSXXXXXXJ XXXXXXXX-XXXXXXXGDPXQ LXXPXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXLXXXXRCXXXIXXXXXXXXY XXXXXXXXX-XXXXXX--XXX----

------XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX---XXXXJ XXY XXXXXXXXXXXXXXXX----------TXDSXQG XXXDXVXXXXXXXXXXXXN XXR XXVA XXR

G PPG TGK TYTINRFLTK--IN EILPN SNIAV LA SSHSAVDN IGN SVN PSI-FRR-----CKR LIPQ ESEEKV----R TR FQR --Y TTGGG II-------FA TLQ STRG ILCPSV E

YMIIDEFSMA TDIQ IY SA ICHLN -PR HIIFTGDPCQ LSTQ HVYN T----DVY HSN IINN HQLTGKFPTEFLDITYRMG SKIN DFISEN FY DGK LKTAAT-Y EG EV F--QLH----

------L------------DPIN --M LSQ IHAIW ESSAQNN ---FAILV THHEAFSIIRQYFTDIDIQ ------IPIY TVHTSQGR TFDRGIVV SYRNTA FTR DPNIVNVAV SR

G PPG TGK TT----Y FIDNY FNKQR-SNKVVYAA PTHK LVQ DM DEA LK DNNN ---------VTVYKGKYNNR E----Y -HAPI--DDESK SLI-------LCTVN IVR PI---AG C

V LLIDECSLLSPKQ LLDA IIR SR -AG EVICVGDPFQ L-SPV TPV TDFCW ---DYN TFY LRQLV PQYNQ TV LSTCYRCPRNIFNV FAGAY HQHG IEFNAS-K EGG TVTW HR L----

------K ----------N DSIV ---ISQKV LQEA DN SG ------CDIILVNYKQAA IDA L-N LK TK FV ----------TIDSAQG LTVGRVGV IIFG STK FSKV INR LIVA TSR

G PPG TGK TT----YV IKQ FIDNA SPANKVAY IA PTHK LVQ SM DQA IW DKYGQ TA-----SVTISKSELNNN P----Y -NYTS--NQNGKA IL-------LG TPGAVSA H---AG C

TLIFDEV TLSQ LNTICSA IATVK -PSDIIFLGDPFQ L-GPV THLRNLAY ---DYTN FPLYQFCK --TK TN LGV CYRCPTAIFDLW SKPY HDQ DIMLK PF-K IGG SA--QII----

------V ----------N DQCNN PDNN IYV TKLA EK HP------DHTILCNYKKPTFGV P-NA ----L----------TIDSSQGK TFENVIVV LLG STA FTKVMNRA IVAM SR

G PPG TGK TT----YVMKN FIDTA SPANKVAY IA PTHK LVQ SM DQA IW DKYN HTV-----SVSVVKSELNNNK----Y -NYPL--N SATK TIM -------LG TPGAVCTH---AG C

TLIFDEV TLSQ LNTIINA ISVVK -PSQVIFLGDPLQ L-GPV THMR SLSY ---SYTN FPLFQFCN --DSRV LSICYRCPSNIFNLWVKPY TDSNVRIDPH-AAGG DA--KII----

------V ----------SDQCSN PDAYQYVQKLARNN P------DKV LLCNYKKPIIG LE-NA ----V ----------TIDSSQGK TYK HTIVV LLGNTN FTQV INRA IVAM SR

G PPG TGK TT----FVY DTY LSKA SSSNRFVY CA PTHR LVG DM DEKV-------------DGAVVVSAYNDR T----Y -RNPVWNK DDSYGVL-------LCTHN TLPFI---KSA

V LIA DEV SLIPPHVM IK-ILSMG -FKKVV LLGDPFQ L-SPVYKN HKV HF---KYDTFY LLQLA T--QKRY LTA CYRCPPQILSA FSKPY CDVGV DLV SFNNKPGK F--DII----

------V ----------SKQLAN IQ DFSV LSVLSKEY P------GYV ILVNYRAAV DYAMQNG LGDV T----------TIDSSQG TTAAN HLLV LFGASN FSK TVNRV IVG CSR

G PPG TGK TT----FVYNTY LSKA SPSNRFVY CA PTHR LVG DM DEKV-------------DGAVVVSAYNDR T----Y -RNPVWKK DDSY DVL-------LCTHN TLPFI---KSA

V LIV DEV SLIPPHVM IK-ILSMG -FKKVV LLGDPFQ L-SPVYKN HKV HF---KYDTFY LLQLA T--QKRY LTA CYRCPPQILSA FSKPY CDVGV DLV SFNNKPGK F--DII----

------V ----------SKQLANMQ DFSV LSVLSKEY P------GYV ILVNYRAAV DYAMQNG LGDV T----------TIDSSQG TTAAN HLLV LFGASN FSK TINRV IVG CSR

G PPG TGK SH----FA IG--LA IYYPTARIVY TA CSHAAVDA LCEKAFKY LN IAK-----CSR IIPAKARV EC----Y DR FKV --N DTN SQYL-------FSTVNA LPEI---SV D

ILVV DEV SMCTNYDLSIIN SRVK -AK HIVYVGDPAQ LPAPR TLLIRG TLEPEN FN SVTR -LM CN LG PDIFLSV CYRCPK EIV STV SALVYNNK LSAKKD-A SGQ CF--KIL----

------F---KG SV THDA SSA INRPQ LNFVK TFIAAN PNW S---KAV FISPYN SQNAVAR SM LG LTTQ ----------TVDSSQG SEY PYVIFCQTA DTA HANN LNR FNVAV TR

G PPG TGK SH----LSIG--LA LYYPSAKIVY TA CSHAAVDA LCEKAHKN LPINR-----CSR IV PAKARV EC----FSK FKV --N DVGAQYV -------FSTINA LPET---TA D

ILVV DEV SMCTNYDLSMINARVR -AK HIVYVGDPAQ LPAPR TLLTKG TLAPEHFN SVCR -LMVAVG PDIFLATCYRCPK EIV DTV SALVY DKK LKANKV -TTG ECY--KCY ----

------Y ---KG SV THDSSSA INKPQ LGLVK EFLIKN PKWQ ---SAV FISPYN SQN SVARRM LG LQ TQ ----------TVDSSQG SEFDYVIY CQTSDTA HALNVNR FNVA ITR

G PPG TGK SH----FA IG--LA LYYPSARIVY TA CSHAAVDA LCEKALKY LPIDK-----CSR IV PARARV EC----FDK FKV --N STLEQYV -------FCTVNA LPET---TA D

IVV FDEISMA TNYDLSVVNAR LR -AK HYVY IGDPAQ LPAPR TLLTKG TLEPEY FN SVCR -LMK TIG PDMFLGTCRRCPA EIV DTV SALVY DNK LKA HKD-K SAQ CF--KM F----

------Y ---KGVITHDV SSA INRPQ IGVVR EFLTRN PAWR ---KAV FISPYN SQNAVA SKILG LPTQ ----------TVDSSQG SEY DYVIFTQTTETA HSCNVNR FNVA ITR

G PPG TGK SH----LA IG--LAV FYCTARVVY TAA SHAAVDA LCEKAYK FLN IN D-----CTR IV PAKVRV EC----Y DK FK I--N DTTRKYV -------FTTINA LPEM---VTD

IVVV DEV SMLTNYELSVINAR IR -AK HYVY IGDPAQ LPAPRV LLSKG TLEPKY FN TVTK -LM CCLG PDIFLGTCYRCPK EIV DTV SALVY ENK LKAKNE-SSSLCF--KVY ----

------Y ---KGVTTHESSSAVNMQQ IYLINKFLKAN PLW H---KAV FISPYN SQN FAAKRV LG LQ TQ ----------TVDSAQG SEY DYVIY SQTA ETA HSVNVNR FNVA ITR

G PPG TGK SH----LA IG--LAVYYCTARVVY TAA SHAAVDA LCEKAHK FLN IN D-----CTR IV PAKVRV DC----Y DK FKV --N DTTRKYV -------FTTINA LPEL---VTD

IIVV DEV SMLTNYELSVIN SRVR -AK HYVY IGDPAQ LPAPRV LLNKG TLEPRY FN SVTK -LM CCLG PDIFLGTCYRCPK EIV DTV SALVYNNK LKAKND-N SSM CF--KVY ----

------Y ---KGQTTHESSSAVNMQQ IHLISKFLKAN PSW S---NAV FISPYN SQNYVAKRV LG LQ TQ ----------TVDSAQG SEY DFVIY SQTA ETA HSVNVNR FNVA ITR

G PPG SGK SH----CV IG--LG LYYPQARIVY TA CSHAAVDA LCEKAAKN FNV DR-----CSR IIPQR IRV DC----Y TG FK P--NN TNAQYL-------FCTVNA LPEA---SCD

IVVV DEV SMCTNYDLSVIN SR LS-YK HIVYVGDPQQ LPAPR TLINKGV LQPQ DYNVVTQ -RV CTLG PDVFLHK CYRCPA EIVKTV SALVY ENK FVPVNP-ESKQ CF--KM F----

------V ---KGQVQ IESN SSINNKQ LEVVKAFLAHN PKWR ---KAV FISPYN SQNYVARRLLG LQ TQ ----------TVDSAQG SEY DYVIY TQTSDTQ HATNVNR FNVA ITR

G PPG SGK SH----CSIG--IGVYYPGARIV FTA CSHAAVDSLCAKAV TAYSV DK-----CTR IIPARARV EC----Y SG FK P--NNNSAQYV -------FSTVNA LPEV---NA D

IVVV DEV SMCTNYDLSVINQR IS-YK HIVYVGDPQQ LPAPRV LISKGVM EPIDYNVVTQ -RM CA IG PDVFLHK CYRCPA EIVNTV SELVY ENK FVPVKE-A SKQ CF--KIF----

------E---RG SVQV DNG SSINRRQ LDVVKRFIHKN STW S---KAV FISPYN SQNYVAARLLG LQ TQ ----------TVDSAQG SEY DYVIFAQTSDTA HACNANR FNVA ITR

G PPG SGK SH----CSIG--LG LYYPGARIV FVA CAHAAVDSLCAKAM TVYSIDK-----CTR IIPARARV EC----Y SG FK P--NN TSAQYI-------FSTANA LPEC---NA D

IVVV DEV SMCTNYDLSVINQR LS-YK HIVYVGDPQQ LPAPRVMITKGVM EPV DYNVVTQ -RM CA IG PDVFLHK CYRCPA EIVNTV SELVY ENK FVPVKP-A SKQ CF--KV F----

------F---KGNVQV DNG SSINRKQ LEIVK LFLVKN PSW S---NAV FISPYN SQNYVA SRFLG LQ IQ ----------TVDSSQG SEY DYVIYAQTSDTA HACNVNR FNVA ITR

G PPG SGK SH----CV IG--LG LYYPGARIV FAA CSHAAVDSLCVKASTTYVV EH-----CTR IIPARARV EC----FSG FKA --NNNSAQYI-------FSTVNA LPEC---TA D

IVV IDEV SMCTNYDLSIVNQRVA -YK HIVYVGDPQQ LPAPR TMITRGV LEPK DYNVVTQ -RM CAVG PDVFLHK CYRCPA EIVKTV SELVY ENK FVPV HS-ESKQ CF--KIF----

------C---KGAVQV DNG SSINRRQ LEVVKMFLAKN PSW S---KAV FISPYN SQNYVA SRSLG LQ IQ ----------TVDSSQG SEY DYVIFAQTSDTA HACN INR FNVA ITR

G PPG SGK SH----CV IG--LG LYYPGARIV FTA CSHAAVDSLCVKASTAYSN DK-----CSR IIPQRARV EC----Y DG FK S--NN TSAQYL-------FSTVNA LPEC---NA D

IVVV DEV SMCTNYDLSVINQR IS-YR HVVYVGDPQQ LPAPRVMISRG TLEPK DYNVVTQ -RM CA LK PDVFLHK CYRCPA EIVRTV SEMVY ENQ FIPV HP-DSKQ CF--KIF----

------C---KGNVQV DNG SSINRRQ LDVVRMFLAKN PRW S---KAV FISPYN SQNYVA SRLLG LQ IQ ----------TVDSSQG SEY DYVIYAQTSDTA HASNVNR FNVA ITR

G PPG SGK SH----CV IG--LG LY FPGARIV FTA CSHAAVDSLCVKAA TAYSSDR-----CSR IIPQKARIEC----Y DG FK S--NN TSAQYL-------FSTVNA LPEV---NA D

ICVV DEV SMCTNYDLSVINQRVN -YR HIVYVGDPQQ LPAPRVMITRGV LVPEDYNVVTR -RM CV LK PDIFLHK CYRCPA EIVNTV SEMVY ENQ FVPVKS-ESK ECF--KIY ----

------C---RGNVQV DNG SSINRRQ LEVVRMFLAKN PKWA ---KAV FISPYN SQNYVAGRV LG LQ IQ ----------TVDSSQG SEY DYVIY TQTSDTA HASNVNR FNVA ITR

G PPG SGK SH----CV IG--LG LYYPSARIV FAA CSHAAVDSLCHKAAKAYSV DR-----CSR IIPARARV EC----Y SG FK P--NN TSAQYI-------FSTVNA LPEV---NA D

IVV IDEV SMCTNYDLSIVNARVA -YK HIVYVGDPQQ LPAPR TMITRGV LQPEDYNVVTQ -RM CGVG PDVFLHK CYRCPA EVVNTV SELVY ENK FKPVKD-HSKQ CF--KM F----

------V ---KGNVQ IDNG SSVNKRQ LEVVKAFIAKN PKW S---RAV FISPYN SQNYVAGRM LG LQ TQ ----------TVDSAQG SEY DYVIY TQTSDTSHALNVNR FNVA ITR

G PPG SGK SH----FA IG--LAAY FSNARIVY TA CSHAAVDA LCAKAFK FLK HDD-----CTRVV PMRVGV DC----FSDFKV --N DMTRKYI-------FSTINA LPEV---SCD

ILLV DEV SMLTNYELSYLNQK IS-YQYVVYVGDPAQ LPAPR TLL-NG CLEPA HYN LVTN -IMV STK PDIFLAK CYRCPK EIV DTV SELVY EGK FIANNP-V SGQ CF--KCV ----

------VN TGN SDVKR ELG SAYNQVQ LDFVA DFLKHN PLWR ---KACFISPYN SMNQRARRQ LG LEVQ ----------TVDSSQG SEY DYVIFAVTA DSPHAMN INR FNVAV TR

G PPG SGK SH----FA IG--LAVY FSSARVV FTA CSHAAVDA LCEKAFK FLKV DD-----CTR IV PQR TTV DC----FSK FKA --N DTGKKYI-------FSTINA LPEV---SCD

ILLV DEV SMLTNYELSFINGK IN -YQYVVYVGDPAQ LPAPR TLL-NG SLSPK DYNVVTN -LMV CVK PDIFLAK CYRCPK EIV DTV STLVY DGK FIANNP-ESR ECF--KV I----

------VNNGN SDVG HESG SAYN TTQ LEFVK DFV CRNKQWR ---EAIFISPYNAMNQRAYRM LG LNVQ ----------TVDSSQG SEY DYVIFCVTA DSQ HALN INR FNVA LTR

G PPG TGK ST----FA IG--LAKYYPNARICY TA SSHAA IDA LCEKAFK TLPVGQ-----CSR IV PTR TTV EC----FQG FVV --NN TTAQYI-------FSTINA LPDI---KCD

IVVV DEV SMLTNYELSSVNAR LV -YNY IVYVGDPYQ LPSPR TMLTTGQ LSPA DYNVVTD-IMV HTGA DVM LDM CYRCPK EIV ETV SKLVY DNK LKAAKP-N SRQ CY--KTI----

------VN FG TSDIA HEGQ SAYN EAQ LRFA LAFR -RYKRW E---NVTFISPYNAMNVKA -AMAG FSTQ ----------TVDSSQG SEY DYVIFCVTTDSA HALNM SR LNVA LTR

G PPG TGK ST----FA IG--LAKY FPSARICY TA SSHAA IDA LCEKAFK TLPVGQ-----CSR IV PTR TTV XC----FQ EFVV --NN TTAQYI-------FSTINA LPDI---KCD

IVVV DEV SMLTNYELSSVNAR LV -YN HIVYVGDPYQ LPSPR TMLTSGQ LSPA DYNVVTD-IMV HAGA DVM LDM CYRCPR EIV ETV SKLVY DNK LKAAKP-N SRQ CY--KTI----

------VN FG PG DIA HEGQ SAYN EAQ LRFA LAFR -QQKRW D---NVTFISPYNAMNVKA -SLAG FSTQ ----------TVDSSQG SEY DYVIFCVTTDSA HALNMAR LNVA LTR

G PPG TGK ST----FA IG--LAKY FPSARICY TA SSHAA IDA LCEKAFK TIPVGQ-----CSR IV PTR TTV EC----FQ EFVV --NN TTAQYI-------FSTINA LPDI---KCD

IVVV DEXSMLTNYELSSV DAR LV -YN HIVYVGDPYQ LPSPR TMLTSGQ LSPA DYNVVTD-IMV HAGA DVM LDM CYRCPR EIV ETV SKLVY DNK LKAAKP-N SRQ CY--KTI----

------VN FG PG DVA HEGQ SAYN EAQ LRFA LAFR -QQKRW D---NVTFISPYNAMNVKA -SLAG FSTQ ----------TVDSSQG SEY DYVIFCVTTDSA HALNMAR LNVA LTR

G PPG TGK ST----FA IG--LAKY FPNARICY TA SSHAA IDA LCEKAYK TLPR EQ-----CSR IV PTR TTV EC----FSDFVV --NN TTAKYV -------FSTINA LPDI---KCD

IVVV DEISMLTNYELSSVNAR LS-YN HIVYVGDPYQ LPSPR TMLTSGQ LQPV DYNVVTS-IMVQAGA DVM LNICFRCPA EIVYTV SKLVY DNK LLSAKP-A SKQ CY--KV I----

------VNNGNN DICY EG CSA FNQIQ LDFA LAFV -Q HKRW T---N STFISPYNAMNVKA -SMAG FN TQ ----------TVDSSQG SEY DYVV FCVTTDSG HALNMAR LNVA LTR

GGPG TGK SH----TLSILINHLHEKG LRILVYTPSHQ SANA LLYK IAN LIKRR TIQNPG LVR IITDGMKEEIK PHPY ITYR T--NM LDK DRICV TTIQSFSTVQ HVK DV-----D

LVILDEFSLTSDNY LLTG LAHLK PSTRVLFSGDPRQ LSGV DE--IRK PLQSR FHTLINYY TETY PR EV HV LKY HFRCHPSIFQY FK DLYYADK DMECAT-SIA DR IIR PLN PIN T

VQV SEPTFRNQGVILNQDEADKV LEILVLVNQTLALHSSY EYQPTIA IICSYK SQ ---LQNFISLQQQKILSENVNLSTIDSAQG DEFDIVILCLSQ INN FTLN PNR FNVA ISR

GGPG TGK SH----TLA TLINHLHDKG FRV LVYTPSHQ SANA LLYK IANMMKRRGIQNPG LVR IITDGMKDELK PHPY ITYR T--HM IDTDRICV TTIQSFSAVQ HVV -V-----D

VVILDEFSLTSDNY LLSG LAHLR LSTRVLFSGDPRQ LSGV DV --IRK LLHSR FHTLINYY TETY PLEV LV LTY HFRCHPMIFQY FK DLYYADK HMECAT-SIA DR IIR PLN PIN T

VQVG EPTFRNQGVILNQDEADKV LEILVLVNQTLALHSTY EYQPTIA IICSYK SQ ---LQNFISLQQQKILSDNV TLSTIDSAQG DEFDIVILCLSQ INN FTLN PNR FNVA ISR

GGPG TGK SH----TLSILVNHLHEQG FKILIYTPSHQ SANA LLFK IAN IMKRR HIQNSG LVR IITEGMKDEIK PHPFITYRA --SM LEK DRICV TTIQSFSTVQ HVR DI-----D

LVILDEFSLTSDNY LLTG LSHLK PSTRVLFSGDPRQ LSGV DE--TRK PLQPR FHTLIN FY TETY PN EV HV LKDHFRCHPHIFQY FK DQYYADK DMV CAT-KAEDR LIR PLN PIN T

V HVG PPTYRNQGVILNQDETDKV LDILILV TQTLTLHA SQ EYQPSLA IICSYK SQ ---LQ HFA TLQNQKIIPEFVKLSTIDSAQG DEFDIVILCLSQ INN FTLN PNR FNVA ISR

G PPG SGK SR----LLSA--K--AQERQ STIV -TPSHV CCDEY IRN LDC-------------QYVNSK -FYQY------SKPS--N PNAR IHV ---------ALA SSSPT---AYG

A LLV DEV FMIHPSDLFRWV T----MR PIFCVGDHNQ L-AA IT----------HSAM PVK LHTL-FGK TSV LDTIHRFSG PLV DV ISHL-Y STK LTG -AG PN CEIK F---------

----------------------------------ASTQ -PP---G SLQ ITPY HRDRAPDGK-----------------TVDSCQG STHDHIY LHV--PRR FSLNKNRA LVA LTR

G PPG SGK TF----HLVK--DV LAVVG SATLV -V PTHA SMLDCINK LKQAGA --------DPY FVVPK -YTV L------DFPR --PG SGN ITV ---------RLPQVG TS---EG E

-TFV DEVAYFSPVDLARILT----Q SRVKGYGDLNQ L-GCVG ----------PASV PR DIWLR HFA SLEPLRV CHRFGAAV CDLIKGI-Y -PYY EP-APHTTKVV F---------

----------------------------------VPN PDFE---KGVV ITAY HKDRGLG HR-----------------TIDSIQG CTFPVVTLR L--PTPQ SLTR PRAVVAV TR

GAPG TGK TT----Y LLS-----VVR DDDV IY -TPTHR TMLDVVKA LKV C------------R FDPPK -DTPL------EFPV --PGRTG PTV ---------RLIGAG FV---PGR

V SY LDEAAYCN PLDV LKV LS----K TPLV CVGDLNQ L-PPVG ----------FNG ---PCFA FSLM PGRQ LIEV FRFG PAVVNSIKKF-YKEELVP-RG PDTGVK F---------

----------------------------------LKQY -Q P---YGQV LTPY HRDRVDGA I-----------------TIDSSQG CTY DVVTVY L--PTPK SLN SARA LVA LTR

G PPG SGK TT----W LLS-----QVQ DDDV IY -TPTHQ TMFDIVSA LKV C------------RY SIPG -ASG L------PFPP--PARSG PWV ---------RLIA SG HV---PGR

V SY LDEAGYCN HLDILRLLS----K TPLV CLGDLQQ L-HPVG ----------FDS---Y CYV FDQM PQKQ LTTIYRFG PNICAA IQ PC-YREK LES-KARN TRVV F---------

----------------------------------TTR P-VA ---FGQV LTPY HKDR IG SA I-----------------TIDSSQGA TFDIVTLHL--PSPK SLNK SRA LVA ITR

G PPGAGK TY----W LLQ-----QVQ DG DV IY -TPTHQ TMLDM IRA LG TC------------R FNVPA -GTTL------Q FPV --PSRTG PWV ---------RILAGGW C---PGK

N SFLDEAAYCN HLDV LRLLS----K TTLTCLGDFKQ L-HPVG ----------FDS---HCYV FDIM PQ TQ LKTIWRFGQNICDA IQ PD-YRDK LMP-MVN TTRV TY---------

----------------------------------VEK P-VR ---YGQV LTPY HRDR EDDA I-----------------TIDSSQGA TFDVVTLHL--PTK DSLNRQRA LVA ITR

G PPG SGK TT----FISN-----LLDDDAVVY -CPTHV SLIAY SK SLPAA ------------R FSVPRGQDPA------EYG T--PA LSG PTL---------QLLSAGYV---PGA

K HY LDEA CYAN PFDV FKLLS----K TPITA IGDPAQ L-TPVG ----------FDT---PLYV FELMKKNA LHA IYRFGQNICNA IQ PC-Y STK LVSQRQG DTEV IF---------

----------------------------------QTK F-A P---RGKV LTPY HRDRVGAAV-----------------TIDSSQG STY DVVTLY L--PTKG SLTLARG LVG ITR
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Supplemental Figure 5B: Multiple alignment of helicase domain of replicase polyprotein of indicated representative nidovi-
ruses.  Columns with >75% identity are highlighted.  
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LTPENIPTIISVTGK-NYAQLLEMSTGPQLKPETALANAILKCS-I--TNTKMLYEPPKSTRL------PVYLQSKLNRLSDIVVNSAQLTNICGI----HDGTGLIGHG

I--FTTPTTVLTARHCYTTA------AQVFYRGQ-LLQVKDHHEV------------------GFNTIFTVDKQDNIKPLAIDNHHELELG-TQYTHVVSPLDDQ--ATV

TV----------HQLYPTPSGHFAHASTIAGESGSPIFYHNK--LV------------GIHQAMVKSKEHTGAHAIACRVDG

LTNATTAQLMVDLGL-TYAQ-LNVYTSSRDRSVRKLANALLART-LDSTSEATLYDGTTGNYI------TKQVLRRLKSAVTVVVTPVT-NNLCKITSSTDNGLGLECTG

T--FISDTEIVTCAHGIGSINILATHKGTTYTCK-VKSVRGDVCI------------------LLTTTQNSTVH-PVKFSTDFGNGEDD-N-KTFVQFISFADSSNSESV

TI----------NNTCLLPSGHFFRIGTEAGESGSPYVYNNN--II------------GIHYGI----DHHEQFMLASKPDG

LTNASCVQLLSDLGI-TYQQ-LNVYASSRDRNVRRLAQALLHRQ-LDSASECILYEGCSGNTI------TRQALQRIRQAVTVVVTPAS-QNLCKITSNQANGIGLSCTG

T--FFTSTEIITCAHGIGTSDITAVHKGITYDCK-VKSINNDIAI------------------LITTTVNLSVQ-NIKLDSSFSQKSDNYQ-RNFVQFVSFVDQQNSDAV

TI----------NNTVMLPSGHFFAIGTEAGESGSPYTLNGN--II------------GIHYGI----DNAGSWMLASRPDG

LNPLIVNRMLLDCQM-SHSDL--VEKSKLKTTEGKLANEMMKVF-M--TGETSYYQP--SNFS------FQSVFSKATSPFTLHARPPM-PMFKLYVHFTGSCVGSTSTG

TGFAIDDNTIVTAKHLFEYDDLKPTHVSVEIVTR-SHSARSASIIWKE------PDVKGWTFKGENAYIQVE---NLKDFYIEDFKYLPFQ-QIEKDFYKRM-----EPV

TIYSVKYGSEFATQAWQTVNGHFVCYNTEGGDSGAPLVCNGR--IV------------GVHQGL----CDNFKTTLASDFEG

LNPLIVNRLLLDCRM-SHSDL--VEKSKLKTTEGKLATEMMKVF-M--TGETAYYQP--SNFS------FQSVFSKVVSPFTLHARPPM-PMFRLYVYFNGQCVGTTCTG

TGFAIDDSTIVTAKHLFECDDLKPTHLSVEL------SCRSYWCTWKE------PNVLSWKFEGENAYISVE---NLRDFYGIDFKYLPFQ-QIECEFYKRM-----EAV

TIYSIKYGSEFATQAWQTVNGHFVCCNTEGGDSGAPLVWRDS--VI------------GVHQGL----CDSFKTTLASDSKG

ITQDSFVRYLSLFNKYKYYSGAMDTASYREACAAHLCKALQTYS-E--TGSDILYQPPNCSVT---SSVLQSGLVKMSAPSGAVENCIV-----------QVTCGSMTLN

G--LWLDNTVWCPRHIMCPADQL---TDPNYDALLISKTNHSFIVQKHIGAQANLRVVAHSMVGVLLKLTVDV--ANPSTPAYTFSTVKPGASFSVLACYNGKPTGVFTV

NL----------------RHNSTIKGSFLCGSCGSVGYTENG-GVINFVYMHQMELSNGTHTG-----SSFDGVMYGAFEDK

ISSDAYFKYLAMYNKYKYYSGPMDTAAYREAACSHLVMALEKYS-N--GGGDTIYQPPRCSVA---SAALQAGLTRMAHPSGLVEPCLV-----------KVNYGSMTLN

G--IWLDNFVICPRHVMCSRDEL---ANPDYPRLSMRAANYDFHVSQN---GHNIRVIGHTMEGSLLKLTVDV--NNPKTPAYSFIRVSTGQAMSLLACYDGLPTGVYTC

TL----------------RSNGTMRASFLCGSCGSPGFVMNG-KEVQFCYLHQLELPNGTHTG-----TDFSGVFYGPFEDK

LPLTQYNRYLALYNKYKYFSGALDTTSYREAACCHLAKALNDFS-N--SGADVLYQPPQTSIT---SAVLQSGFRKMAFPSGKVEGCMV-----------QVTCGTTTLN

G--LWLDDTVYCPRHVICTAEDM---LNPNYEDLLIRKSNHSFLVQAG---NVQLRVIGHSMQNCLLRLKVDT--SNPKTPKYKFVRIQPGQTFSVLACYNGSPSGVYQC

AM----------------RPNHTIKGSFLNGSCGSVGFNIDY-DCVSFCYMHHMELPTGVHAG-----TDLEGKFYGPFVDR

LSDVAFNRYLSLYNKYRYYSGKMDTAAYREAACSQLAKAMDTFTNN--NGSDVLYQPPTASVS---TSFLQSGIVKMVNPTSKVEPCVV-----------SVTYGNMTLN

G--LWLDDKVYCPRHVICSASDM---TNPDYTNLLCRVTSSDFTVLFD---RLSLTVMSYQMRGCMLVLTVTL--QNSRTPKYTFGVVKPGETFTVLAAYNGKPQGAFHV

TM----------------RSSYTIKGSFLCGSCGSVGYVIMG-DCVKFVYMHQLELSTGCHTG-----TDFNGDFYGPYKDA

VSDVAFNRYLSLYNKYRYFSGKMDTAAYREAACSQLAKAMETFNHN--NGNDVLYQPPTASVT---TSFLQSGIVKMVSPTSKVEPCIV-----------SVTYGNMTLN

G--LWLDDKVYCPRHVICSSADM---TDPDYPNLLCRVTSSDFCVMSG---RMSLTVMSYQMQGCQLVLTVTL--QNPNTPKYSFGVVKPGETFTVLAAYNGRPQGAFHV

TL----------------RSSHTIKGSFLCGSCGSVGYVLTG-DSVRFVYMHQLELSTGCHTG-----TDFSGNFYGPYRDA

TSLDRIKSYANSFNKYKYYTGSMGEADYRMACYAHLGKALMDYS-V--SRNDMLYTPPTVSVN---ST-LQSGLRKMAQPSGVVEPCIV-----------RVAYGNNVLN

G--LWLGDEVICPRHVIASDTSR---V-INYENELSSVRLHNFSIAKN---NAFLGVVSAKYKGVNLVLKVNQ--VNPNTPEHKFKSVRPGESFNILACYEGCPGSVYGV

NM----------------RSQGTIKGSFIAGTCGSVGYVLEN-GTLYFVYMHHLELGNGSHVG-----SNLEGEMYGGYEDQ

ISPEKLKSYAASYNRYKYYSGNANEADYRCACYAYLAKAMLDFS-R--DHNDILYTPPTVSYG---ST-LQAGLRKMAQPSGFVEKCVV-----------RVCYGNTVLN

G--LWLGDIVYCPRHVIASNTTS---A-IDYDHEYSIMRLHNFSIISG---TAFLGVVGATMHGVTLKIKVSQ--TNMHTPRHSFRTLKSGEGFNILACYDGCAQGVFGV

NM----------------RTNWTIRGSFINGACGSPGYNLKN-GEVEFVYMHQIELGSGSHVG-----SSFDGVMYGGFEDQ

ISPEKLKNYAASYNKYKYYSGSASEADYRCACYAHLAKAMLDYA-K--DHNDMLYSPPTISYN---ST-LQSGLKKMAQPSGCVERCVV-----------RVCYGSTVLN

G--VWLGDTVTCPRHVIAPSTTV---L-IDYDHAYSTMRLHNFSVSHN---GVFLGVVGVTMHGSVLRIKVSQ--SNVHTPKHVFKTLKPGDSFNILACYEGIASGVFGV

NL----------------RTNFTIKGSFINGACGSPGYNVRNDGTVEFCYLHQIELGSGAHVG-----SDFTGSVYGNFDDQ

MPMDKIKQYAATYNKYKYYSGSASEADYRCACFAHLAKALLAYA-D--NHQDLLYTPPSVSYN---ST-LQSGLKKMAQPSGIVEKCVV-----------RVCYGNMTLN

G--LWLGDIVVCPRHVMASSTTN---T-IDYEYEYSMMRLHNFSVSVG---NVFLGVNGVTMEGVNLHIKVNQ--SNPHTPKHTFRTLKPGDSFNILACYDGTPAGVYGI

TM----------------RPNYTIRGSFINGACGSPGYNVVN-GNVEFCYLHQLELGSGCHVG-----SNFDGIMYGNFQDQ

ISTEKLRQYASTYNKYKYYSGSASEADYRLACFAHLAKAMMDYA-S--NHNDTLYTPPTVSYN---ST-LQAGLRKMAQPSGVVEKCIV-----------RVCYGNMALN

G--LWLGDIVMCPRHVIASSTTS---T-IDYDYALSVLRLHNFSISSG---NVFLGVVSATMRGALLQIKVNQ--NNVHTPKYTYRTVRPGESFNILACYDGAAAGVYGV

NM----------------RSNYTIRGSFINGACGSPGYNINN-GTVEFCYLHQLELGSGCHVG-----SDLDGVMYGGYEDQ

ISTEKLKQYCASYNRYKYYSGSASEADYRLACFAHLAKAMSDFA-N--DHMDKLYTPPTVSYN---ST-LQAGLRKMAQPSGIVEGCIV-----------RVSYGNLTLN

G--LWLGDTVICPRHVIASNTTN---V-IDYDHAMSLVRLHNFSISSG---NMFLGVISASMRGTLLHIKVNQ--SNVNTPNYTYKVLKPGDSFNILACYDGSAAGVYGV

NM----------------RTNYTIRGSFISGACGSPGYNINN-GVVEFCYMHHLELGSGCHVG-----SDMDGTMYGKYEDQ

TSIEKIKQYASTFNKYKYYSGSANEADYRCACYAHLAKALIDFS-T--TRQDTLYTPPTVSIN---ST-LQAGLKKMAQPSGLVEPCVV-----------RVSYGNTVLN

G--VWLDDKVYCPRHVLASDTTV---T-IDYDAVYHSMRLHNFSISKG---NVFLGVVGAVMQGANLVITVSQ--ANVNTPSYSFRTLKAGECFNILACYDGTPAGVYGV

NL----------------RSTHTIKGSFVNGACGSPGFVMNG-YKVEFVYMHQIELGNASHVG-----SDMFGNIYGGFEDQ

EVGDKFQKYLSGYARLKYYSGSGGDQECLDACRATLANALENFK-N--TQVEVLYTPPRFGV--NLVTRLQAGIKKMVAPSSAVEQCVV-----------SVVHGNTQLN

G--LWLNDYVLCPRHILGKYTG------EQWRDALINANNFDFHILYK---GMELQVVGRELVGALLKLKVSM--VNANTPKYKFAKARIGDNFSIACAYNGHVSGLYTV

TL----------------RENGTLKGSFMSGSCGSVGYNVTN-EGVEFVYMHHLELPGCVHGG-----SDLHGIFYGGYVDE

EIGDKFEAYLSAYARLKYYSGTGSEQDYLQACRAWLAYALDQYR-N--SGVEIVYTPPRYSI--G-VSRLQSGFKKLVSPSSAVEKCIV-----------SVSYRGNNLN

G--LWLGDTIYCPRHVLGKFSG------DQWNDVLNLANNHEFEVTTQ-H-GVTLNVVSRRLKGAVLILQTAV--ANAETPKYKFIKANCGDSFTIACAYGGTVVGLYPV

TM----------------RSNGTIRASFLAGACGSVGFNIEK-GVVNFFYMHHLELPNALHTG-----TDLMGEFYGGYVDE

LAGSEYDSYLASYNKYKYFSGTASDKDYDKVCMAFLAKALSSFR-D--GGGSQLYTPPQLAVVQSIKTKLQAGIKILLHPSGVVERCMV-----------SVTYNGSALN

G--IWLNNVVYCPRHVFGKFKG------EQWQHIASIADCRDFCVVCP-TQGIQLTVQSVKMVGAILQLTVHT--NNTATPDYEFVRLTPGSSMTIACAYDGVVRNVYHV

VL----------------QTNNLIYASFLNGACGSVGYTLKG-KTLCLHYMHHLEFNNQTHGG-----TDLHGVFYGPYVDE

LAGSEFDQYLASYNKYKYFSGTASDKDYDKVCMAFLAKALSSFR-E--GGGSQLYTPPKFAVVQSLKTKLQAGIKILLHPSGVVERCIV-----------SVVYNGSALN

G--IWLKNVVYCPRHVIGKFRG------DQWTHMVSIADCRDFIVKCP-TQGVQLNVQSVKMVGALLQLTVHT--NNTATPDYKFERLAPGSSMTIACAYDGVVRHVYHV

VL----------------QLNNLIYASFLNGACGSVGYTLKG-KTLYLHYMHHIEFNNKTHSG-----TDLEGNFYGPYVDE

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
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LAGSEYDTYLASYARYRYYSGTTDSAEYNKVCMAFLAKALDNFK-T--SGGSVLYTPPKLTVV-------QAGIKRLLSPSGSVEKCMV-----------SVHYRGLTLN

G--IWLNNVIYCPRHILGKYQA------SFWQDAVKVADTRDFVINSQ-HSKIQFRPVGLRLNNAILQIVLPTEQNNPHTPDYEFVTAKPGSSMTIACTYDGIVSAIYHV

IM----------------QTNGLIYASFMNGACGSVGYTLKN-GKLLLHYMHHLEFNNKTHGG-----TDLNGNFYGDYIDE

YNPKH-YLHIPNYNT-KIMFARDNELMNYSV----LSTDLKNKSAA--SNPSISHIVLELPVA-----------------INPLIKY-------------TTKTSVSSLR

G--AVVNGYIYIQRHLFGSKKQE---FEACYNNGKGLLNCKNLDRSKY-------DIDSAELIGTLIRIPLHDKQSIPHISLHPDPLSYNGPVTLYLSRYDTELNKDVLC

VH-------------TGFMSEGHHDIKTVFGDCGGMLFDPKG-RLL------------GLHCA---------GSDDVVFMDT

YNPKH-YLHIPNYNT-KIMFARDNELMNYSV----LTTDLKNKSAA--SNPSIAHNVLELPVT-----------------INPLIKY-------------TTRTSVSSLR

G--AVVNGYIYIQRHLFGNKKQV---FEACYNNGKGLLNCKNLDRSKY-------DIDSAELIGTLIRIPLVDKSSVPNINIHPAPLTYNGPVTLYLSRYDTELNKDVLC

VH-------------TGFISEGHHDIKTVFGDCGGMLFDPKG-RLL------------GLHCA---------GSDDVVFMDI

FNPRH-TLHIPRCSN-SVFCSTASEVMNHSSNDSNMSTTIRNKSAL--SNPSIPYIALPLPVS-----------------INPLITY----------------DSVSSLR

G--SVVNGYIYILRHLFGSNQKD---FDSHYANGKGLNKCKNLERSKY-------DIDNAELIGTLIRIPLVDPKSVPDVKIHPKPLSYTGPVTLYLSRYDSETAKDVLC

VH-------------TGFIAEGHHDIRTVFGDCGGMLFDPRG-QLL------------GLHCA---------GSADVSFLNC

VTPTTLACAAQSAGV-PFAS---LVARAAVSRPGTVLKAAYDSA-K--DGKVRIYIPTGTGVV------QEGAMRCNRVPSNVGVAT-------------GATTGTASGW

S--YGENSRIITATHVTGTPTFVT--IGTQTFTIPQFNTNGDFA-----------------------YVDIN--------GNYGWPEYKTG-Q-FEGPCFWLTRTGVETG

AV-----------------VGKAAVAFTHPGDSGSPVVTKDN-VIL------------GVHSA-----SNQRGLAVITDCSG

VTPAHFLLLARSAGQ-TREQ---MLRVSAAAPSNSLLGVARDCY-V--TGTTRLYIPKEGGMV------FEGLFRSPKARGNVGFVA-------------GSSYGTGSVW

T--RNNEVVVLTASHVVGRANMATLKIGDTMLTL-TFKKNGDFAE------------------AVTTQTELP--------GN--WPQLTFA-QPTTGPASWCTATGDEEG

LL-----------------SGEVCLAWTTSGDSGSAVVQGDA-VV-------------GVHTG-----SNTSGVAYVTTPSG

VTPYDVHLVTST------PR---GASSLASAPEGTYLAAVRRSA-L--TGRCCMFVPTNFGSV------LEGSLRTRGCAKNVVSVF-------------GSASGSGGVF

T--IHGNPVVVTATHLLSDGKARV--SCVGFSQCLTFKSVGDYAF------------------AR--VAEWK--------GD--APKVELSDR--RGRAYCSPQVEWSLV

LL-----------------GPNTAFCFTKCGDSGSPVVDEDG-NLI------------GVHTG-----SNKRGSGMITTHNG

ITPYDIHQYTSG------PR---GAAAVATAPEGTYMAAVRRAA-L--TGRTLIFTPSAVGSL------LEGAFRTHKPCLNTVNVV-------------GSSLGSGGVF

T--IDGRRTVVTAAHVLNGDTARV--TGDSYNRMHTFKTNGDYAW------------------SH--ADDWQ--------GV--APVVK-VAKGYRGRAYWQTSTGVEPG

II-----------------GEGFAFCFTNCGDSGSPVISESG-DLI------------GIHTG-----SNKLGSGLVTTPEG

VTPYDIHHYTSG------PR---GVAALATAPDGTYLAAVRRAA-L--TGRTMLFTPSQLGSL------LEGAFRTRKPSLNTVNVI-------------GSSMGSGGVF

T--IDGKVKCVTAAHVLTGNSARV--SGVGFNQMLDFDVKGDFAI------------------AD--CPNWQ--------GA--APKTQFCTDGWTGRAYWLTSSGVEPG

VI-----------------GKGFAFCFTACGDSGSPVITEAG-ELV------------GVHTG-----SNKQGGGIVTRPSG

VTPYDIHDVVKS------QR---DGVAVANAPPNTYLGAVRRAA-L--TGKPAFFVANNTGIV------LEGLLREKTRASNSVSVY-------------GVTCGSGGLF

S--DGNNTVCLTATHVCGNNKAVV--DYQGTRYEAVFTTKGDYAS------------------AV--VP-IP--------GA--FPPLKFAPQSYTGRAYWYANTGVETG

FV-----------------GTTGCLVFSGPGDSGSPIITPDG-LIV------------GVHTG-----SDSKGSGAYTTPNG
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Supplemental Figure 5C: Multiple alignment of main 3C-like protease domain of replicase polyprotein of indicated representative 
nidoviruses.  Columns with >75% identity are highlighted. Sequence accession numbers are indicated. 
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