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TAQIEHIKHHFSVW LFEV IPK|ISIQPVDKALR/SIF IG PAFMN DVYRICFN TAWLE FTKTRLSY N ---TVLEGFKDTH C§ INKLING IK -AG —-- -~
EELVNLS HHSAM IF STK CVQK|FALTAKPRA -RTIA A CSM IA S TLFRALHK PV TAN FV TQ TOKA G TETHHL[EGV TKFR GB FENWF TSRH-GD -
DRLLDTA SRTIMPF STK IV TR/HOR TKKPRV -RTIGESSFITS STFRMLEK PV TNKM VN TAQNN IG --PFLEGV SKFN L FHKY L TAHHPNG —
PRLLDTA SKTVMPF STN IVKKIFQROKKITRV -RITLG@SSFITS SITFRMLHK PV TNKMVQ TAQAN IG --PFLIEG I SKEFN LEFHKY L SAHHPNG -
ARLFEYAQKAPLPFCTK IITK/FALSAKARA -RTV S SCSFIAS TIFRFAHK PV TSKMVEVAQN SGG --FCLEGV SKYG LK FSK FLK DKY -GA

TK LFEYAQKAPLPF CTK I ITK/FALSAKARA -RTV S SCSFIA S TIFRFA HK PV TSKMV EVAQN SQG --FCLEGV SKYG LK FSK FLK DKY -GA -

DELFAVTKRNVLPT ITOMN LKIYA ISARKNRA -RITVABV/SILSTM TNRQY HOKMLK SMAATRGA - —--TCVEGTTKEY GEBWDFMLK TLY -KD -
DELFAY TKRNVLPT ITQMN LK YA ISAKNRA -RITVAGV/S A STM TNRQ FHOKMLK STARARGA - —--SVVEGTTKEY GEWNRMLR TLC-EG -
DALFAY TKRNV IPT ITQMN LK YA ISARKNRA -RITVABV/SICSTM TNRQ FHOKLLK STAATRGA -~ ——--TVVEGTSKEY GEWHNMLK TVY -SD -
DEIYAY TKRNVLPTLTOMN LKYA ISARKNRA -RTVABV/SILSTM TGRM FHQK CLK STAATRGV -~ —--PVVEGTTKEY GEWDDMLRRLI-KD -
DEIYAY TKRNVLPTLTOMN LKYA ISARKNRA -RTVABV/SILSTM TGRM FHQK CLK STAATRGV -~ —--PVVEGTTKEY GEWDDMLRRLI-KD -
DALFALTKRNVLPTMTOMN LKYA ISGKARA -RTVGEV/SLLSTM TTROY HOKHLK STAATRNA - ——-TVVEGSTKEY GEWDNMLKNLM -RD -
DALFALTKRNVLPTMTQLNLKYA ISGKERA -RTVGEV/SLLSTM TTROY HOKHLK SIVNTRNA - ——-TVVEGTTKEY GEWNNMLR TLI-DG -
DALYALTKRNVLPTMTQLNLKYA ISGKERA -RTVGEVSLLSTMTTRQ FHQKHLK SIVNTRNA -~ ===TVV] DNMLRNLM-DG

DELYAY TKRN ILPTMTQ LN LK YA ISGKERA -RITVGEV/SLLSTM TTROY HOKHLK SIVNTRGA -~ ——--SVVEGTTKEY GEWDNMLKNLI-DG -
DDLYAY TKRN IIPTMTQ LN LK YA ISGKDRA -RITVGEV/SLLSTM TTROY HOKHLK SIVNTRGA -~ ——--SVVEGTTKEY GEWDNMLK TLI-KD -
DALYAMTKRN ILPTMTQLNLKY SISGKARA -RITVGEV/SLLA TM TTRQ FHQKHLK SIVNTRNA -~ ——-PVVEG TTKEY GEWDNMLKNLM -ND -
DA IFSLTKRN ILPTMTQLNLKYA ISGKERA -RITVGEV/SLLA TM TTRO FHOK CLK SIVATRNA -~ ——--TVVEGTTKEY GEWDNMLKNLM -AD -
DQLFELTKRN ILPT ITQ INMKYA ISAKISRA -RITVABV/SILSSMTNRQ FHOK CLK SIVNTRNA - —--TVVEG TTKEY GEWDNMLRN LM -RG -
DQLFEITKKNVLPT ITOMN LKYA ISARKNRA -RITVABVSILSTM TNRQ FHOK ILK SIVNTRNA - —--SVVEGTTKEY GEWDNMLRNLI-QG -
NQLFEY TKRNVLPT LTOMN LK[YA ISAKDRA -RTVABV/STISTMTNRQY HOKMLK ST SLARNQ - —--TIVEG@TTRIFY GEW DNMLRR LM -DG

NQLFEY TKRNVLPT LTOMN LK[YA I SAKIDRA -RTVABV/SIISTMTNRQY HOKM LKEIT SLARNQ - —--TIVE@TTRIFY GEGWDNMLRR LM -CN -
NQLFEY TKRNVLPT LTOMN LK[YA I SAKIDRA -RTVABV/SIISTMTNRQY HOKMIK ST SLARNQ - —--TIVE@TTRIFY GEGWDNMLRR LM -CN -
NAMFEY TKRNV LPTV TOMN LK[YA I SAKIDRA -RTVABV/SIISTMTNRQY HOKLLK ST SVARNQ - —--TIVE@TTRIFY GBW DNMLRN LM -AN -

DA IVYHKRHSADQQ LTLTINKVAPSKNHRD-RTILA IS INK S EPGRISLY RWNLDK IKY TSSLG G ---PILE@FTAQY GBW DK LY KY LY -KN SPA DN PD TA EHAV LGEKIBY PKWBRR ISNMLOLTTT
DA IVHHKRHSADQHLTLTINKVA TSTRHRD-RTILA IS INK S EAGRSLY RWNLDK IKY TA SLG G ---PILE@FTAQY GBW DK FY KQ LY -KN SPA DQ PG VA ERAV LGEKIBY PKWBRR ISNMLOLTTT
DKLVY HK RHSADQA LTLV INKVA ISTRHRD-RITILA IN INK S EAGRSLFRWFLDK IK DTANKG G ---PILE@LIAQY GBW DK LY KN LY -K D SPIDN PDA TEHVV LGEKIBY PKWBRR ISNMLOLTTT
DHKVYMFNLDSNA SV TPV SPRIIQY IGKV KV -RITILE TCA IPA LW LRA SM SGVLAKLKPE P---PLM LGENKFLPT
DDMVAQ SMN SN LQ TATMA TCKRQY CSKY K I-RISTLETNNY IG LG LRACL SGV TAAFQKAGK DG S---PIY IGK SKFDPT
DALCKRA CEEHWQ TV TPCTLEKQY CSKISK T-RTILE TNN FVA LG LRSAL SGVTQGFMRKG IG - T---PICLGKNKFTPL
DEMCARAVKENWQ TV TPCTLEKQY CSKPK T-RTILE TNN FIA LAHR/SAL SGV TQAFMKKAWK - S---PIA LGKNKFK EL
DV LCAQAVRENWQ TV TPCTLEKQY CGKKK T-RTILE TNN FIA LAHRAV L SGV TQGFMKKAFN - S---PIA LGKNKFK EL
DELCEKA IAEVWQ TV TPV TLKKQFCSKAK T-RTILE TNAMA S LALRALL SGVTQGFQLAGKN -~ S---PICLEKSKFDPC
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YHY THTNLS LIVRGLCQLIANSTSPIIYYN SILIRKL HEV SSEBGA TAIKN SHCN SV I TN IAFYRQ IVDNQV P EEYRGLQSTLY TTLING IHSK
DLGGWD PHSY HF INJBA HA FM FDMV HLDGK IVYKPEE TSSGBA TTAFAN TLYN HGV HLLVQLQ TLV TQQV HNNH LA LK TAAVKGFQT
DLGNLP HK SHWFINBCFAF I FDQ SY IA G HV FNKPEE TTSGB STTAF SN SFYNY FV HLFIQFQ TFLSADL PDSL KP IQALAHRAY TL
ELGHLE PNNHW FLNBMFAFLLDPSFISGHIFNKPEE TTSEH STTAF SN SFYNY FV HLY IQY L TFLTTEM PPSY QPLCNLAHQAFST
ELGEWD EK SWLY LNJBVN SYM LDTM LCDGM LLNK PGG TSSEBA TTA HSN TFYNYMV HYVVAFK TILS DLSEGN KVMRIAAHNAYTT
ELGGWEEDSW LY LNJBVN SYM LDTM LCDGM LLNK PGG TSSEBA TTA HSN TFYNYMV HYVVAFK TILS DLSDCN KVMRIAAHNAYTT

RKHSTCCTNSDRFYRLANBCAQVL SEYVLCGGGYYVKPEE TSSEHA TTAYAN SVFN ILQA TTANV SALMSANGN TIIDRE IKDMQFDLY INVYRKVV PDP~
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-RKHNTCCNLS HRFYR LANBCAQV L SEMVMCG G SLY VK PEE TSSEBA TTAYAN SVFN ICQAV TANVNALLSTDG NK IADKY VRN LQ HR LY ECLYR NR DV DH=
-RKHETCCSQSDRFYRLANBCAQVLSEIVMCGGCYYVKPEE TSSEBA TTAFAN SVFN ICQAV SANV CALMSCNGNK IEDLS TRALQKR LY SHVYR SDKVDS=-
~RKHDSCCSHTDRFYRLANBCAQVLSEIVMCGGCYYVKPEE TSSEBA TTAFAN SVFN ICQAV SANV C SLMA CNG HK IEDLS IRELQKR LY SNVYRADHV DP=
~SKHVGCCTHS DRFYRLSNBLAQVL TEVVHCTGGFY FKPEE TTSGBG TTAYAN SAFN IFQAV SANVNK LLGVDSNACNNV TVK SIQRK IY DNCYR SSSIDE-
~SKHVNCCTATDRFYRLGNBLAQVL TEVVY SNGGFY FKPEE TTSEBA STAYAN SIFN IFQAV SSN INRLLSV PS DSCNNVN VR DLQRR LY DNCYR LTSVEE~
~SKHVNCCTN S DRYYRLCNBLAQVL TEVVY SN GG FYMKPEE TTSEBA TTAYAN SVFN IFQAV SAN INR ILG IN SN TCNN LA VK SLQRM LY DN CYR SSAVDP -
SKHTTCCSSTDRFFRLCNBLAQV L TEVVY SN GG FY LKPGG TTSGBA TTAY AN SV FN IFQAV SANVN K LLSVDSNV CHN LEVKQ LQRK LY ECCYR STIVDD-
~SKHVNCCSSSDRYYRLCNBLAQVL TEMVY SN GG FYVKPEE TTSEBA TTAYAN SVFN IFQATSANVNRLLSVDSN TCNN IEVKQLQRK LY DCCYR SSSVDQ =
~SKHVTCCTDS DRFYRLSNBLAQVLNEVVHSN GG FYVKPEE TTSEBA TTAYAN SVFN IFQAV SSN INRLLSVDSNVCNNLY VKKLQR S IY DNCYR SSAVDD=-
~SKHVTCCTASDKFYRLSNBLAQVL TEVVY SNGGFY FKPEE TTSGBA TTAYAN SVFN IFQAV SSN IN CVLSVN S SN CNN FN VKK LQRQ LY DN CYR N SNV DE -
~RRHKGCCDWN ER IYR LANBAAQV L SEVALSN GG LY VK PEE TSSEBA TTAYAN SA FN LFQATAANVAQLLATPT SR IYAEEVRALQHE LY TQVYR R DK PDM =
~RKHTNCCSWSER IYRLY NFCAQVL SETV LA TGG IYVKPEE TSSEBA TTAYAN SVFN IIQATSANVARLLSV ITRDIVY DN IK SLQY ELYQQVYRRVNFDP -
-RKH TCCTQSQRFYRLANEBCCQVLSEVVV SGNNLYVKPEE TSSEBA TTAYAN SVFN ILQVV SANVA TFLSTST SN HN SRE TA SLHRN LY EDIYR GDSNN T=
RKH TCCNQSQRFYRLANBCCQVLSEVVV SGNNLYVKPEGE TSSEBA TTAYAN SVFN ILQVV SANVAAFLSTST TTHLNKD IADLHR SLY EDIYRGDSN DI~
RKH TCCNQSQRFYRLANECCQVLSEVVV SGNNLYVKPEE TSSEHA TTAYAN SVFN ILQVV SANVA TFLSTST TTHLNKD IADLHR SLY EDIYRGDSNDI-
-RKH ACCTHSQRFYRLAN]| TSSEBA TTAYAN SVFN ILOVV SAN IARFMSTSAA THHDV DVMHLHRQ IY DDIYRGN SNDS- V-AIQSF
TVBY SLI DPN TQRK LNNATPAQ TWHEYMATTQV LY DY LV FG N ELY QK P@GV TSEN SR TADGN SLLELLIDFYAIISQLIQSTPENVHLEV ~ NLRNA LCKTVFTRIPSDY IDSSCVT-LRNTDTL
TIY SLIDPN TQKK LNNAN PAQ TWHEYM A TTQV L FDY LV FG N ELY QK P@GV TSEN SR TADGN SLLELLIDFYATIITQLIQSKPHNVHLHES  KLRNR LCKTVFTK IPADY INTSCVT-LRKTDTL
NVFFNLIDQNTQFKNNQASPSETWHEYM STTQ ILFDY LVFGNELYQKPEGV TSEN SR TADGN SFLHMLIDMYALIIQLIQSTPENVHIES KLRNTLCKTVFETIPSDY IDNTNVNLIRNTDIL

EMCGAPDFY INY HRHC VSEFIAFDGKIFVKP.LSS.PVTTLSNCVYSLSIYVQHVILSALRLNYRPIAEKY LEE - ELT
ELAGQPELVHSYV LNC CHDLVVAG SAAFTKR.LSS.PITSISNTIYSLVLYTQHMLLCGLEGYFPEIAEKY LDG - SLE
ELAGAEEWIPSYVLNC CHDVVSTMSGCFDKR.LSS.PVTSISNTVYSLIIYAQHMVLSAFRCGHK IGGLFLQD - SLE
ELAGCEEYLPSYVLNC CHDLVATQ DGAFTKR.LSS.PVTSVSNTVYSLVIYAQHMVLSALKMGHE IGLKFLEE - QLK
ELACAEEHLPSYVLNC CHDLLVTQ SGAVTKR.LSS.PITSVSNTIYSLVIYAQHMVLSYFKSGHP HGLLFLQD - QLK
EMACAERALPLYVVNC CHDLIVTQ TSAATKR.LSS.PVTSIANTIYSLVLYVQHMVLTLLENGHP LSLKFLSG- -~~~ =memeeee—- - KLN
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RAFEWNI SRCAT.S.TLAIINPD VLDLDQYLSSYR TLGGYEI TN EKK IFVRD- EPY.FTFFYFFKE DGFWYNA PLIERVFSSIVQCSKATSLCPEIMAGRLLSIL INAWPL
DVYNKK HYKFNF. FILTN IHDATLPDIYNKHNFSKH.ETIIHTKV DONKAWE SEG - DLl-.FCS STVKPC NGILQY I PDKNRIIAALC IEGKASTAE LRVVRTAAILAEAVIY
DDLNSTQYFLHF.S.SFIISK PEA FPIFTPANFSIK.Q SV LG CAV DV TK SW T EAG - KIP.FCSSHIELV NGKYQY I PDPNNP'AGLCVHATASPPD KIIWKVVATCAELSVF
DDLNSTEYFLHF.S.SFIISK PTA FPIFTPANFSMK.QNVLGCYV DPAK SWSADG - EIP.FCSSHICKI NEKYQYV PDPNNP'AGLICAPEPTPQD KLIWKLVATCAELAVF
EDQFQTNYFLNF.S.SFIFSK PEA LKIFTCENFSNK.Q TILHTKV DQ TK SW S TKG - HI‘FCSAHIIKT DGEYHFL PSRGRIIASLLILDKLSDVD IYYMRFVAILCESAVY
EEQFQTNYFLNF.S.SFIFSK PGA LKIFTCENFSNK.Q TILHTKV DLTKSWA TTG - HI‘FCSAHIIKT DGEYHFL PSRGRIIASLLILDKLSDVD IYYMRFVAILCESAVY

YAFLNKHFsMM IFSBBGVV CY N SDYAAK GYVA SIQNFK ETliY YONNV FM SEAK/CWV ETN - LEK G PHEFCSQ HTLY IK DG DDGY F LPY PDPSR i SAG C FVDDIVK TDG TVMM HRYV SLA IDAY PL
YNYLRKH FsMM ISIBBGVV CY NADYAQK GYVADIQGFKELY FONNV FM SESKCWV EPD-ITK G PHEFCSQ HTM LV DMKG EQVY LPY PDPSR J§GAG C FVDDLLK TDG TLMM HRYV SLA IDAY PL
YAYLRKHFSMM IFSBBAVV CY N SNYAAQGLVA SIKNFKAVEY YONNV FM SEAKCW T ETD-LTK G PHEFCSQ HTM LVK QG DDYVY LPY PDPSR J§GAG C FVDDIVK TDG TLM I ERFV SLA IDAY PL
YEFLNKH FsMM IFSBBGVV CY N SDYA SKGY IAN ISAFQQVEY YONNV FM SESKCWV EHD-INN G PHEFCSQ HTM LVK MDG DDVY LPY PN PSR J§GAG C FVDDLLK TDSVLLI ERFV SLA IDAY PL
YEFLNKH FsMM IFSBBGVV CY N SEFA SK GY IAN ISAFQQVEY YONNV FM SEAKCWV ETD-IEK G PHEFCSQ HTM LVK MDG DEVY LPY PDPSR J§GAG C FVDDLLK TDSVLLI ERFV SLA IDAY PL
FSY LRK HF SMM I SIBBGVV CY NK DYADLGYVADINAFKA Y YONNV FM STSKCWV EPD-LSV G PHEFCSQHTLQ IVG PDGDYY LPY PDPSR Il SAGV FVDDIVK TDNV IMLHRYV SLA IDAY PL
YGYLRKHFsMM IFSBBGVV CY NKDYAELGY IADISAFKA TllY YONNV FM STSKCWV EED-LTK G PHEFCSQ HTMQ IV DK DG TYY LPY PDPSR | SAGV FVDDVVK TDAVVLLERYV SLA IDAY PL
YGYLRKHFsMM IFSBBGVV CY NKEYA SLGYVADINAFKA Y YONNV FM STSKCWV EED-LTK G PHEFCSQ HTMQ IV DG DG TYY LPY PDPSR i SAGV FV DDV IK TDAVVLLERYV SLA IDAY PL
YGYLRKH FsMM ISIBBGVV CY NNDYA SLGYVADLN AFKAVEY YONNV FM SA SKCW I EPD-INK G PHEFCSQHTMQ IV DKEG TYY LPY PDPSR J SAGV FVDDVVK TDAVVLLERYV SLA IDAY PL
FGYLRK H FsMM I§SIBBGVV CY N SEYAA LGYVADLN AFKAV[EY YONNV FM SA SKCW I EPD-INK G PHEFCSQHTMQ IV DK DG TYY LPY PDPSR J SAGV FVDDIVK TDPV ILLERYV SLA IDAY PL
YNY LKKH FsMM ISIBBGVV CY NKEYAALGYVG DISAFKA TiliY YONNV FM STAK CWV EED-LSV G PHEFCSQ HTMQ IV DSDGDYY LPY PDPSR i SAGV FVDDIVK TDPV ILLERYV SLA IDAY PL
YGYLQKH FsMM IFSBBSVV CY NK TYAGLGY IADISAFKA Y YONGV FM STAKCW T EED-LSIG PHEFCSQHTMQ IV DENGKYY LPY PDPSR IISAGV FVDDITK TDAV ILLERYV SLA IDAY PL
YAYLNKHFSIM IFSBBGVV CY NK SYAEAGMVA STA SFREVEFYONNV FMA DSKCW T EED-VK IG PHEFCSQHSMLV E IDG EMRY LPY PDPSR J§GACV FV DDV EK TEPVVVM ERYVALA IDAY PL
Y SYLCKN FSIM ISIBBGVV CY NN TLAKQ G LVADISGFREV[EY YONNV FMA DSKCWV EPD-LEK G PHEFCSQHTM LV EV DG EPKY LPY PDPSR J§GACV FV DDV DK TEPVAVM HRY TALA IDAY PL
YQHLRKY FG LM ISIBBGVA CI DSEAAA SGVV SNLDGFRDIHFYONNVYMADSKCWTETD-MNV G PHEFCSQHTV LAE HEGK PYY LPY PDV SR J§GACI FVDDVNKADPVONLERY ISLA IDAY PL
YQHLQSY FGLM IFSIBBGVA CI DSDVAK SGAVADLDGFRDIHFYONNVYMADSKCWTETD-MTV G PHEFCSQHTV LAE HDGK PYY LPY PDV SR J§GACI FVDDVNKADPVONLERY ISLA IDAY PL
YQHLQSY FG LM ISBBGVA CI DSAVAKA GAVADLDGFRDIHFYONNVYMADSKCWTETD-MNV G PHEFCSQHTV LAE HDGK PYY LPY PDV SR J§GACI FVDDVNKADPVONLERY ISLA IDAY PL
Y EHLQKY FG LM I§SJBBGVA CI DQ EAAKQ GMVA DLD DFR DV|F YONNVYM SDSKCW I ETD-MSK G PHEFCSQHTV LAEY DGEPCY Y PY PDV SR J§GACI FVNETEK TDPVONLERY ISLA IDAY PL

HTIRRRVAKGAYESBBG LIV IDPR IIRYDDEMSVSHLISHYM IAQNKHKY HIDA IQR YARJIFLSODTIKF GDMVYPIPEFGRMY TAML LSDNKNTLDPQ IN I TRLLALF SY LY IY
RTIRLK IAKNLVESIBBG LLVLDPE IIDYTDYMSISHLISHYMMAQONKHKY HIDAISSYARMFLSOG PHKF GDMV FPIPEFGRMY SAML LSDNKN I LDPK INI TRLLALF SY LY IY
HR IR TR IAKGAYESBBGLILIDTR LVKYDDFMAESHMISKYAIATNKHKY HLDPVOR KARIIFLSQDTFHF GDMA FPIPEFGRIY SAMLLSDNRNTLEPSISITRLLALY SYLY IF
VEDCMDWV PALIYGBBVVLHT DCV TG RESFK LWREHFIFFSGVYTR EEAVEAET- HFLG CSVVTD  DDKSRLV  PORERVERELA FNLSATDVD ~ TYYQRAEAILLDASAA
LRDMLKY VRVY IY/SJBBVV LTT PNQ HY AASFDRWV PHEOALLG FKV DPKK TVN TSA - PSFLG CRFKQV  GGKCYLA  SLQDRVTRSLLYHIGAKN PS ~EYY EAAVSIFKDSIIC
MEQLFELQPLLVY[SIBBVV FYN ESDE LPNY HFFVDHEDLMLGFK T DR SKTV I TSE- PKLPG CRIS GGRVLV - PORDR IVAALAYQMKASCVG ~ EYFASAAAILMDACAC
FEDLLEIQPMLVYSBBLVLYA ERPT FPNY HWWV EHID LM LG FR T DPKK TV I TDK - PSFIG CRIE AGRQLV  PNRDR JIABLAYHMKAQNAS ~ EYYASAAAILMDSCAC
FEDMLKV QPLIVYSIBBLVLYA ESPT MPNY HWWV EHN LMLGFPT DPKK/TA I TDS~ PSFLGCRIT NGRQLV  PNRDR JEABLAYHMKASNVS ~EYYASAAAILMDSCAC
FQDLYKLQAFIVYSBBLILLN ESDD LPNFERWV PHEE LA LG FKV DPKK TV I TSN - PGFLG CEYR HG WLV POKORVEABLAYHVNAKDVH ~TYY INSTAILNDASAL

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.
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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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GAV_AAF82690 FTHRNLNFRVSQPKT NFLVG LVTHEVRTGNATTV EDLN--KHPYNK¥RK - NIFRVY GERGDLN
Ball_Python_Nidovirus LTPENIPTIISVTGK NYAQLLEMSTGPQLKPETABANAILKCS-I--TNTKMLYEPPKSTRL- PVYLOSKLNRLSDIMVNSAQLTNICGI- HDGTGLIGHG
FHMNV_ADN95978 LTNATTAQLMVDLGL TYAQ LNVYTSSRDRSVRKEANALLART-LDSTSEATLYDGTTGNYI- TKQVLRRLKSAVTVE[VTPVT-NNLCKITSSTDNGLGLECTG
White_Bream_Virus_YP_803213 LTNASCVQLLSDLGI TYQQ LNVYASSRDRNVRREAQALLHRQ-LDSASECILYEGCSGNTI- TRQALQRIRQAVTVE[VTPAS-QNLCKITSNQANGIGLSCTG
Berne_P0OC6V7 LNPLIVNRMLLDCQM SHSDL ~ VEKSKLKTTEGKEANEMMKVF-M--TGETSY¥QP ~SNFS- FQSVFSKATSPFTLHARPPM-PMFKLYVHFTGSCVGSTSTG
Breda_YP_337905 LNPLIVNRLLLDCRM SHSDL ~VEKSKLKTTEGKMATEMMKVF-M--TGETAYY¥QP SNFS- FQSVFSKVVSPFTLHARPPM-PMFRLYVYFNGQCVGTTCTG
Bat_CoV_HKU4_ABN10838 ITQDSFVRYLSLFNKYKYYSGAMDTASYREACAAHECKALQTYS-E--TGSDILY¥QPPNCSVT---SSVLQSGLVKMSAPSGAMENCIV-=-— QVTCGSMTLN
Bat_CoV_HKU9_ABN10910 ISSDAYFKYLAMYNKYKYYSGPMDTAAYREAACSHEVMALEKYS-N--GGGDTI¥QPPRCSVA---SAALQAGLTRMAHPSGLEMEPCLV ===~ KVNYGSMTLN
SARS_AAP94757 LPLTQYNRYLALYNKYKYFSGALDTTSYREAACCHEAKALNDFS-N--SGADVLYQPPQTSIT-~-~-SAVLOSGFRKMAFPSG QVTCGTTTLN
Human_CoV_OC43_AAT84351 LSDVAFNRYLSLYNKYRYYSGKMDTAAYREAACSQEAKAMDTFTNN~-~-NGSDVLYQPPTASVS==-=TSFLOSGIVKMVNPTSKMEPCVV ===~ SVTYGNMTLN
Murine_Hepatitis_CoV_AAU06353 VSDVAFNRYLSLYNKYRYFSGKMDTAAYREAACSQEAKAMETFNHN--NGNDVLYQPPTASVT---TSFLQSGIVKMVSPTSK@EPCIV-~~~ SVTYGNMTLN
FIPV_YP_004070193 TSLDRIKSYANSFNKYKYYTGSMGEADYRMACYAHEGKALMDYS-V--SRNDMLYTPPTVSVN- LOSGLRKMAQPSGVEEPCIV-——~ RVAYGNNVLN
Human_CoV_229E_NP_073549 ISPEKLKSYAASYNRYKYYSGNANEADYRCACYAYBMAKAMLDFS-R--DHNDILYTPPTVSYG- LOAGLRKMAQPSGFMEKCVV---- RVCYGNTVLN
Human_CoV_NL63_ABE97136 ISPEKLKNYAASYNKYKYYSGSASEADYRCACYAHBAKAMLDYA-K--DHNDMLYSPPTISYN- RVCYGSTVLN
Bat_CoV_HKU8_YP_001718610 MPMDKIKQYAATYNKYKYYSGSASEADYRCACFAHBAKALLAYA-D--NHQDLLYTPPSVSYN- RVCYGNMTLN
PEDV_NP_598309 ISTEKLRQYASTYNKYKYYSGSASEADYRLACFAHEAKAMMDYA-S--NHNDTLYTPPTVSYN- RVCYGNMALN
Bat_CoV_512_ABG47077 ISTEKLKQYCASYNRYKYYSGSASEADYRLACFAHBAKAMSDFA-N--DHMDKLYTPPTVSYN- LOAGLRKMAQPSGIMEGCIV—---— RVSYGNLTLN
Bat_CoV_HKU2_YP_001552234 TSIEKIKQYASTFNKYKYYSGSANEADYRCACYAHEAKALIDFS-T--TRQDTLYTPPTVSIN- LOAGLKKMAQPSGLMEPCVV—-—-— RVSYGNTVLN
Beluga_Whale_CoV_SW1_ABW87819 EVGDKFQKYLSGYARLKYYSGSGGDQECLDACRATHANALENFK-N--TQVEVLYTPPRFGV -NLVTRLQAGIKKMVAPSSAMEQCVV—-=-— SVVHGNTQLN
IBV_NP_066134 EIGDKFEAYLSAYARLKYYSGTGSEQDYLQACRAWHAYALDQYR-N--SGVEIV¥TPPRYSI -G-VSRLQSGFKKLVSPSSAMEKCIV---- SVSYRGNNLN
Thrush_CoV_HKU12_YP_002308496 LAGSEYDSYLASYNKYKYFSGTASDKDYDKVCMAFEAKALSSFR-D--GGGSQLYTPPQLAVVQSIKTKLQAGIKILLHPSG SVTYNGSALN
Sparrow_CoV_HKU17_YP_005352845 LAGSEFDQYLASYNKYKYFSGTASDKDYDKVCMAFEAKALSSFR-E--GGGSQLYTPPKFAVVQSLKTKLOAGIKILLHPSGVEIERCIV=-==~ SVVYNGSALN
Asian_Leopard_Cat_CoV_ KXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXPIX XROX X X X XRAX QX X X X X XPAXPHX X X X X XRQBUX X X XIAX X X X X X X X X X X XX X X X X RO OO OPRIX X X X X X X X X X |
Night_Heron_CoV_HKU19 LAGSEYDTYLASYARYRYYSGTTDSAEYNKVCMAFHAKELDNFK-T--SGGSVLYTPPKLTVV- QAGIKRLLSPSGSHMEKCMV-—~~ SVHYRGLTLN
Nam_Dinh_YP_004767306 YNPKH YLHIPNYNT KIMFARDNELMNYSV BESTDLKNKSAA--SNPSISHIVLELPVA- INPLIKY TTKTSVSSLR
Hana_YP_007697629 YNPKH YLHIPNYNT KIMFARDNELMNYSV BTTDLKNKSAA--SNPSIAHNVLELPVT- INPLIKY TTRTSVSSLR
Meno_YP_007697636 FNPRH TLHIPRCSN SVFCSTASEVMNHSSNDSNMSTTIRNKSAL--SNPSIPYIALPLPVS- INPLITY DSVSSLR
PossumNV_AEU12347 VTPTTLACAAQSAGV PFAS LVARAAVSRPGTVLKAAYDSA-K--DGKVRI¥IPTGTGVV- QEGAMRCNRVPSNVGVAT GATTGTASGW
EAV_AAR14191 VTPAHFLLLARSAGQ TREQ MLRVSAAAPSNSELGVARDCY-V--TGTTRLYIPKEGGMV- FEGLFRSPKARGNVGFVA GSSYGTGSVW
LDEV_AAA85663 VTPYDVHLVTST PR GASSLASAPEGTYLARVRRSA-L--TGRCCMFVPTNFGSV- LEGSLRTRGCAKNVEISVF GSASGSGGVF
Lelystad_AAA46274 ITPYDIHQYTSG PR GAAAVATAPEGTYMAAVRRAA-L--TGRTLIFTPSAVGSL- LEGAFRTHKPCLNTEINVV GSSLGSGGVF
PRRS_AAG13725 VTPYDIHHYTSG PR GVAALATAPDGTYLAARAVRRAA-L--TGRTMLFTPSQLGSL- LEGAFRTRKPSLNTEINVI GSSMGSGGVF
SHFV_NP_742092 VTPYDIHDVVKS QR DGVAVANAPPNTYLGAVRRAA-L--TGKPAFFVANNTGIV--- LEGLLREKTRASNSEISVY ~—=---—-muau GVTCGSGGLF
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GAV_AAF82690 G--FLSGKSLHFPREIFDTCTDN --TLTRHIRVTKGEETHDIELLSE EYDATPFIK VESPFAEATELKFAKLQRTQHVYF VTADDIRL
Ball_Python_Nidovirus I--FTTPTTVLTARHCYTTA --AQVFYRGQ LLOQVKDHHEV GFNTIFTVDKQDNIKPLAIDNHHELELG TQYTHVVSPLDDQ - ATV
FHMNV_ADN95978 T--FISDTEIVTCABGIGSINILATHKGTTYTCK VKSVRGDVCI LLTTTQNSTVH-PVKFSTDFGNGEDD N KTFVQFISFADSSNSESV
White_Bream_Virus_YP_803213 T--FFTSTEIITCABGIGTSDITAVHKGITYDCK VKSINNDIAI LITTTVNLSVQ-NIKLDSSFSQKSDNYQ RNFVQFVSFVDQQNSDAV
Berne_P0C6V7 TGFAIDDNTIVTAKHLFEYDDLKPTHVSVEIVTR SHSARSASIIWKE PDVKGWTFKGENAYIQVE ~ -NLKDFYIEDFKYLPFQ QIEKDFYKRM EPV
Breda_YP_337905 TGFAIDDSTIVTAKHLFECDDLKPTHLSVEL SCRSYWCTWKE—--— PNVLSWKFEGENAYISVE -NLRDFYGIDFKYLPFQ QIECEFYKRM EAV
Bat_CoV_HKU4_ABN10838 G--LWLDNTVWCPREIIMCPADQL --TDPNYDALLISKTNHSFIVQKHIGAQANLRVVAHSMVGVLLKLTVDV -ANPSTPAYTFSTVKPGASFSVLACYNGKPTGVFTV
Bat_CoV_HKU9_ABN10910 G--IWLDNFVICPREVMCSRDEL --ANPDYPRLSMRAANYDFHVSQN---GHNIRVIGHTMEGSLLKLTVDV -NNPKTPAYSFIRVSTGQAMSLLACYDGLPTGVYTC
SARS_AAP94757 G--LWLDDTVYCPRHVICTAEDM --LNPNYEDLLIRKSNHSFLVQAG---NVQLRVIGHSMONCLLRLKVDT -SNPKTPKYKFVRIQPGQTFSVLACYNGSPSGVYQC
Human_CoV_OC43_AAT84351 G--LWLDDKVYCPREVICSASDM =--TNPDYTNLLCRVTSSDFTVLFD=---RLSLTVMSYQMRGCMLVLTVTL -QNSRTPKYTFGVVKPGETFTVLAAYNGKPQGAFHV
Murine_Hepatitis_CoV_AAU06353 G--LWLDDKVYCPREVICSSADM --TDPDYPNLLCRVTSSDFCVMSG---RMSLTVMSYQMQGCOLVLTVTL -QNPNTPKYSFGVVKPGETFTVLAAYNGRPQGAFHV
FIPV_YP_004070193 G--LWLGDEVICPREVIASDTSR --V INYENELSSVRLHNFSIAKN---NAFLGVVSAKYKGVNLVLKVNQ -VNPNTPEHKFKSVRPGESFNILACYEGCPGSVYGV
Human_CoV_229E_NP_073549 G--LWLGDIVYCPREVIASNTTS --A IDYDHEYSIMRLHNFSIISG---TAFLGVVGATMHGVTLKIKVSQ -TNMHTPRHSFRTLKSGEGFNILACYDGCAQGVFGV
Human_CoV_NL63_ABE97136 G--VWLGDTVTCPRHVIAPSTTV --L IDYDHAYSTMRLHNFSVSHN---GVFLGVVGVTMHGSVLRIKVSQ -SNVHTPKHVFKTLKPGDSFNILACYEGIASGVFGV
Bat_CoV_HKU8_YP_001718610 G--LWLGDIVVCPRHVMASSTTN --T IDYEYEYSMMRLHNFSVSVG---NVFLGVNGVTMEGVNLHIKVNQ -SNPHTPKHTFRTLKPGDSFNILACYDGTPAGVYGI
PEDV_NP_598309 G--LWLGDIVMCPRHVIASSTTS --T IDYDYALSVLRLHNFSISSG---NVFLGVVSATMRGALLQIKVNQ -NNVHTPKYTYRTVRPGESFNILACYDGAAAGVYGV
Bat_CoV_512_ABG47077 G--LWLGDTVICPREVIASNTTN --V IDYDHAMSLVRLHNFSISSG---NMFLGVISASMRGTLLHIKVNQ -SNVNTPNYTYKVLKPGDSFNILACYDGSAAGVYGV
Bat_CoV_HKU2_YP_001552234 G--VWLDDKVYCPRHEVLASDTTV --T IDYDAVYHSMRLHNFSISKG---NVFLGVVGAVMQGANLVITVSQ -ANVNTPSYSFRTLKAGECFNILACYDGTPAGVYGV
Beluga_Whale_CoV_SW1_ABW87819 G--LWLNDYVLCPRHEIILGKYTG ~--  EQWRDALINANNFDFHILYK---GMELQVVGRELVGALLKLKVSM -VNANTPKYKFAKARIGDNFSIACAYNGHVSGLYTV
IBV_NP_066134 G--LWLGDTIYCPREVLGKFSG -- DQWNDVLNLANNHEFEVTTQ-H-GVTLNVVSRRLKGAVLILQTAV -ANAETPKYKFIKANCGDSFTIACAYGGTVVGLYPV
Thrush_CoV_HKU12_YP_002308496 G--IWLNNVVYCPRHVFGKFKG ~=-- EQWQHIASIADCRDFCVVCP-TQGIQLTVQSVKMVGAILQLTVHT -NNTATPDYEFVRLTPGSSMTIACAYDGVVRNVYHV
Sparrow_CoV_HKU17_YP_005352845 G--IWLKNVVYCPREVIGKFRG ~=-- DQWTHMVSIADCRDFIVKCP-TQGVQLNVQSVKMVGALLQLTVHT -NNTATPDYKFERLAPGSSMTIACAYDGVVRHVYHV
Asian_Leopard_Cat_CoV_ XEQHX X XXX XXX XX XBAX XX XXX X X XEQUX X XX X XX XX XX X XX XX X X X X XBOX X X X X X X X X X X X X X X X X XX X X X XX X X X X X XXX XXX XXX XXX XXXXXXXXXXXXXXXXX]

Night_Heron_CoV_HKU19

- SFWODAVKVADTRDFVINSQ-HSKIQFRPVGLRLNNAILQIVLPTEQNNPHTPDYEFVTAKPGSSMTIACTYDGIVSAIYHV

Nam_Dinh_YP_004767306 G--AVVNGYIYIQRHLFGSKKQE --FEACYNNGKGLLNCKNLDRSKY--- DIDSAELIGTLIRIPLHDKQSIPHISLHPDPLSYNGPVTLYLSRYDTELNKDVLC
Hana_YP_007697629 G--AVVNGYIYIQRHLFGNKKQV --FEACYNNGKGLLNCKNLDRSKY--- DIDSAELIGTLIRIPLVDKSSVPNINIHPAPLTYNGPVTLYLSRYDTELNKDVLC
Meno_YP_007697636 G--SVVNGYIYILRHLFGSNQKD --FDSHYANGKGLNKCKNLERSKY--- DIDNAELIGTLIRIPLVDPKSVPDVKIHPKPLSYTGPVTLYLSRYDSETAKDVLC

PossumNV_AEU12347 S--YGENSRIITATHVTIGTPTFVT--IGTQTFTIPQFNTNGDFA - YVDIN - GNYGWPEYKTG Q FEGPCFWLTRTGVETG

EAV_AAR14191 T--RNNEVVVLTASHVVGRANMATLKIGDTMLTL TFKKNGDFAE AVTTQTELP - GN  WPQLTFA QPTTGPASWCTATGDEEG

LDEV_AAA85663 T--IHGNPVVVTATHLLSDGKARV--SCVGFSQCLTFKSVGDYAF AR VAEWK - GD APKVELSDR  RGRAYCSPQVEWSLV

Lelystad_AAA46274 T--IDGRRTVVTAAHVLNGDTARV--TGDSYNRMHTFKTNGDYAW SH- ADDWQ - GV APVVK VAKGYRGRAYWQTSTGVEPG

PRRS_AAG13725 T--IDGKVKCVTAABVLTGNSARV--SGVGFNQMLDFDVKGDFAI AD CPNWQ - GA  APKTQFCTDGWTGRAYWLTSSGVEPG

SHFV_NP_742092 S--DGNNTVCLTATHVCGNNKAVV--DYQGTRYEAVFTTKGDYAS AV VP IP = GA  FPPLKFAPQSYTGRAYWYANTGVETG
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Consensus X XXX XXX XX XK TN KKK X AKX XX KKK XXX KX X R

GAV_AAF826%0 e - -GSMSTDGYHNISTKD@DC@SIIFDHLG-NVV ~—  GAHIV----- BISCIPPVNG

Ball_Python_Nidovirus -HQLYPTPSGHFAHASTIAGES LV QAMVKSKEHTGAHAIACRVDG

FHMNV_ADN95978 ~-NNTCLLPSGHFFRIGTEAGES@SPYVYNNN- II -DHHEQFMLASKPDG

White_Bream_Virus_YP_803213 ~-NNTVMLPSGHFFAIGTEAGESEBSPYTLNGN- IT -DNAGSWMLASRPDG

Berne_POC6V7 TIYSVKYGSEFATQAWQTVNGHFVCYNTEGEDS@APLVCNGR- IV -CDNFKTTLASDFEG

Breda_YP_337905 TIYSIKYGSEFATQAWQTVNGHFVCCNTEGEDSBAPLVWRDS- VI -CDSFKTTLASDSKG

Bat_CoV_HKU4_ABN10838 ———- RHNSTIKGSFLCESCEBSVGYTENG-GVINFVYMHOMELSNGTHT -SSFD@EVMYGAFEDK

Bat_CoV_HKU9_ABN10910 _—— RSNGTMRASFLCEBISCEBSPGFVMNG-KEVQFCYLHQLELPNGTHT TDFS@VFYGPFEDK

SARS_AAP94757
Human_CoV_OC43_AAT84351
Murine_Hepatitis_CoV_AAU06353

—-———— RPNHTIKGSFLN| VGFNIDY-DCVSFCYMHHMELPT
—-———— RSSYTIKGSFLCESCESVGYVIMG-DCVKFVYMHQLELST@EC
RSSHTIKGSFLC C VGYVLTG-DSVRFVYMHQLELST@&C

ERER

FIPV_YP_004070193 RSQGTIKGSFIABTCESVGYVLEN-GTLYFVYMHHLELGN SNLEBEMYGGYEDQ
Human_CoV_229E_NP_073549 RTNWTIRGSFINGACESPGYNLKN-GEVEFVYMHQIELG - -SSFDEVMYGGFEDQ
Human_CoV_NL63_ABE97136 RTNFTIKGSFINGACESPGYNVRNDGTVEFCYLHQIELGS@EAHVE- -SDFTESVYGNFDDQ
Bat_CoV_HKU8_YP_001718610 RPNYTIRGSFINBACESPGYNVVN-GNVEFCYLHQLELGS@EC - -SNFDEIMYGNFQDQ
PEDV_NP_598309 RSNYTIRGSFINGACESPGYNINN-GTVEFCYLHQLELGS@EC

RTNYTIRGSFISGACBSPGYNINN-GVVEFCYMHHLELG C
RSTHTIKGSFVNBAC PGFVMNG-YKVEFVYMHQIELGNAS
RENGTLKGSFMS@SCEISVGYNVTN- EGVEFVYMHHLELPGCV.G
RSNGTIRASFLABACEBSVGFNIEK-GVVNFFYMHHLELPNALHT
QTNNLIYASFLNGACESVGYTLKG-KTLCLHYMHHLEFNNQTHG
QLNNLIYASFLNGACESVGYTLKG-KTLYLHYMHHIEFNNKTHS

Bat_CoV_512_ABG47077
Bat_CoV_HKU2_YP_001552234
Beluga_Whale_CoV_SW1_ABW87819
IBV_NP_066134
Thrush_CoV_HKU12_YP_002308496
Sparrow_CoV_HKU17_YP_005352845

INIYGGFEDQ
SDLHEIFYGGYVDE
-TDLMEEFYGGYVDE
-TDLH@VFYGPYVDE
TDLE@NFYGPYVDE

Asian_Leopard_Cat_CoV_ -xxxxxxxxxxxxxx- PIX XXX XX XPX XXX XXX XXX XXX XX PSSO X X XX X X X X X XMX |
Night_Heron_CoV_HKU19 ----  QTNGLIYASFMNEACESVGYTLKN-GKLLLEYMHHLEFNNKTHG! TDLNENFYGDYIDE

Nam_Dinh_YP_004767306 ----TGFMSEGHHDIKTVF@DCBGMLFDPKG-RLL

Hana_YP_007697629 ----TGFISEGHHDIKTVF@DCBGMLFDPKG-RLL BSDDVVFMDI
Meno_YP_007697636 ----TGFIAEGHHDIRTVFEDCEGMLFDPRG-QLL ESADVSFLNC
PossumNV_AEU12347 VGKAAVAFTHPBDS@SPVVTKDN-VIL -SNQRELAVITDCSG
EAV_AAR14191 SGEVCLAWTTS@DSESAVVQGDA-VV -SNTS@VAYVTTPSG
LDEV_AAA85663 GPNTAFCFTKCEDSESPVVDEDG-NLI SGMITTHNG
Lelystad_AAA46274 GEGFAFCFTNCEDSE@ISPVISESG-DLIT SNKL@SGLVTTPEG

PRRS_AAG13725
SHFV_NP_742092

GKGFAFCFTACEGDSESPVITEAG-ELV
GTTGCLVFSGPEDSESPIITPDG-LIV

GGIVTRPSG
-SDSKE@SGAYTTPNG

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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