Supplementary Figure 4: Alignment of Spike protein sequences

70 80 90 100
R T Y Ty PR e
HCoV- NL63 - MKLFLI LLV LPLASCFFTC NSNANLSM.Q LGVPDNSSTI
[ 00} e | S e e I I R
PEDV MRSLI YFWLL LPVLPTLSLP QDVTRCQSTT NFRRFFSKFN VQAPAVWLG GYLPSMNSSS
TGEV YGDNFPCSKL TNRTI GNOWN LI ETFLLNYS SRLPPNSDVV LGDYFPTVQP WFNCI RNDSN DLYVTLENLK
20 Y2
FCoV -eeee---- -M VLVTCI L LLCSYHTVSS TSNNDCRQVN VTQLAGNENL | RDFLFQSFK EEQ VWGGY YPTEVWYNCS RTATTTAYEY FNNI HAFYFD
CCoV  -eeeee---- --M VLTLCL FLVLYNSVI C TSNNECVQVN VTQLPGNENI | RDFLFONFK EEGTVVWGGY YPTEVWYNCS RTARTQAFKT FSNI HAFYFD
FI PV M FI | LTLLS VAKSEDAPHG VTLPQFNTSH NNERFELNFY NFLQMWDI PP NTETI LGGYL PYCGAGVNCG WYNFSQSVGQ NGKYAYI NTQ NLNI PNVHGV
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HCoV- NL63 VTGLLPTHW CANQSTSVYS ANGFFYI DVG NHRSAFALHT GYYDANQYY! YVTNElI GLNA SVTLKI CKFS RNTTFDFLSN ASSSFDCl VN LLFTEQLGAP
[ 00} e | S e I e e
PEDV WYCGTA ETA SGVHA FLSY | DSGQGFEI G | SQEPFDPSG YQLYLHKATN GNTNAI ARLR | CQFPDNKTL GPTVNDVTTG RNCLFNKAI P AYMRDGKDI V
TGEV ALYWDYATEN | TWNHRQRLN VWVNGYPYSI TVTTTRNFNS AEGAI | Cl CK GSPPTTTTES SLTCNWGSEC RLNHKFPI CP SNSEANCGNM LYGLQWFADE
[ 00 )Y e e R
FCoV MEAMENSTGN ARGKPLLFHV HGEPVSI I 1'Y | SAYGDDVQQ RPLLEHGLLC | TKNRNI DYN TFTSNQADSI CTGNDRKI PF SVI PRDNGTK | YGLEWNDEF
CCoV MEAMENSTGD ARGKPLLVHV HGNPVSI | VY | SAYRHDVQG RPKLKHGLLC | TKNSTTDYD RFTANQWRDI CLGEDRKI PF SWPTDNGTK LFGLEVWNDDY
FI PV YFDVREHNND GEWDDRDKVG LLI Al HGNSK YSLLMVLQDA VEANQPHVAV Kl CHWKPGNI SSYHAFSVNL GDGGQCVFNQ RFSLDTVLTT NDFYGFQAMD
210 220 230 240 250 260 270 280 290 300
N T O L T L o L el e L Ry O R TRy RO PTRUTTRRY PRy
HCoV- NL63 LG TI SGETV RLHLYNVTRT FYVPAAYKLT KLSVKCYFNY SCVFSVWNAT VTVNVTTHNG RVWNYTVCDD CNGYTDNI FS VQQDGRI PNG FPFNNWFLLT
HCOV-229E - - - - - - mm e mmm e i i e e e M FVLLVAYALL HI AGCQTTNG LNTSYSVCNG CVGYSENVFA VESGGYl PSD FAFNNWFLLT
PEDV VA TWDNDRV TVFADKI YHF YLKNDWSRVA TRCYNRRSCA MQYVYTPTYY MNVTSAGED G YYEPCTAN CTGYAANVFA TDSNGHI PEG FSFNNWFLLS
TGEV VVAYLHGASY Rl SFENQWSG TVTFGDVRAT TLEVAGTLVD LWAFNPVYDV SYYRVNNKNG TTVVSNCTDQ CASYVANVFT TQPGGFI PSD FSFNNWFLLT
PRCOV s mm e e e i e MKKLFWLW MPLI YGDKFP TSWSNCTDQ CASYVANVFT TQPGGHFI PSD FSFNNWFLLT
FCoV VTAYI SGRSY NWNI NNNWFN NVTLLYSRSS TATWHHSAAY VYQGVSNFTY YKLNNTNGLK TYEFCEDYEY CTGYATNVFA PTVGGYI PDG FSFNNWFLLT
CCoV VTAY! SDDSH YLNI NNNWFN NVTLLYSRSS TATWHSAAY VYQGVSNFTY YKLNNTNGLK SYELCEDYEY CTGYATNVFA PTPGGYI PEG FSFNNWFMLT
FI PV TYVDI YLGGT | TKVW/DNDW S| VEASI SYH WNRI NYGYYM QFVNRTTYYA YNNTGGANYT QLQLSECHTD YCAGYAKNVF VPI DGKI PED FSFSNWFLLS
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R T T e L e T e L R S B S R DO Y TN R
HCoV- NL63 NGSTLVDGVS RLYQPLRLTC LWPVPGLKSS TGFVYFNATG SDVNCNGY(H VVDVMRYN LNFSANSLDN LKSGVI VFKT LQYDVLFY( - NSSSGVLDT
HCoV- 229E NTSSWDGW RSFQPLLLNC LWBVSGLRFT TGFVYFNGTG RCGDCKG - - - - FSSDVLSDV | RYNLNFEEN LRRGTI LFKT SYGVWVFYCT - NNTLVSCGDA
PEDV NDSTLLHGKV VSNQPLLVNC LLAI PKI YGL GQFFSFNHTM DGVCNG- - AA VDRAPEALRF NI NDTSVI LA EGSI VLHTAL GTNLSFVCSN - SSDPHLAI F
TGEV NSSTLVSGKL VTKQPLLVNC LWPVPSFEEA ASTFCFEGAG FDQCNGAVLN NTVDVI RFNL NFTTNVQSGK GATVFSLNTT GGVTLEI SCY - - TVSDSSFF
PRCoV NSSTLVSGKL VTKQPLLVNC LWPVPSFEEA ASTFCFEGAD FDQCNGAVLN NTVDVI RFNL NFTTNVQSGK GATVFSLNTT GGVTLEI SCY NDTVSDSSFS
FCoV NSSTFVSGRF VTNQPLLVNC LWPVPSFGVA AQEFCFEGAQ FSQCSGVSLN NTVDVI RFNL NFTADVQSGM GATVFSLNTT GGVI LEI SCY NDTVSESSFY
CCoV NSSTFVSGRF VTNQPLLVNC LWPVPSFGVA AQEFCFEGAQ FSQCNGVSLN NTVDVI RFNL NFTTDVQSGM GATVFSLNTT GGVI LDI SCY NDTVSESSFY
FI PV DKSTLVQGRV LSSQPVFVQC LRPVPSWSENN TAVWHFKNDA FCPNVTADVL RFNLNFSDTD VYTDSTNDEQ LFFTFEDNTT AS| ACYSSAN - VTDFQPANN
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HCoV- NL63 Tl PFGPSSQP YYCFI NSTI N TTHVSTFVGA LPPTVREI W GQFYI NG FKYFDLGFI E AVNFNVT- - - - TASATDF VAFATFVDVL SATNI
HCoV- 229E HI PFGTVLGN FYCFVNTTI G NETTSAFVGA LPKTVREFVI SRTGHFYI NG YRYFTLGNVE AVNFNVT--- - TAETTDFCT VALASYADVL VNVSQTSI AN
PEDV Al PLGATEVP YYCFLKVDTY NSTVYKFLAV LPPTVREI VI TKYGDVYVNG FGYLHLGLLD AVTI NFTGHG TDDDVSGFWI | ASTNFVDAL | EVQGTSI QR
TGEV SYGEI PFGVT DGPRYCYVHY NGTALKYLGT LPPSVKEI Al SKWGHFYI NG YNFFSTFPI D Cl SFNLTTG - - - DSDVFWI | AYTSYTEAL VQVENTAI TK
PRCoV SYGEI PFGVT NGPRYCYVLY NGTALKYLGT LPPSVKEI Al SKWGHFYI NG YNFFSTFPI D Cl SFNLTTG - - - DSDVFWI | AYTSYTEAL VQVENTAI TN
FCoV SYGEI PFG T DGPRYCYVLY NGTALKYLGT LPPSVKEI Al SKWGHFYI NG YNFFSTFPI D Cl SFNLTTG - - - DSGAFWT | AYTSYTEAL VQVENTAI KK
CCoV SYGEI PFGVI DGPRYCYVLY NGTALKYLGT LPPSVKEI Al SKWGHFYI NG YNFFSTFPI D Cl SFNLTTG - - - ASGAFWT | AYTSYTEAL VQVENTAI KK
FI PV SVSHI PFGKT AHFCFANFSH S| VSRQFLG LPPTVREFAF GRDGSI FVNG YKYFSLPAI R SVNFSI SSV- - - - EEYGFWT | AYTNYTDVM VDVNGTAI TR
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HCoV- NL63 LLYCDSPFEK LQCEHLQFGL 'YSANFL DDNVLPETYV ALPI YY( D | NFTATASFG GSCYVCKPHQ WN-------- ------ | SLN GNTSVCVRTS
HCoV-229E |1 YCNSVI NR LRCDQLSFDV PDGFYSTSPI QSVELPVSIV SLPVYHKHTF | VLYVDFKPQ SGGGKCFNCY PAG ------ ----- VNI TL ANFNETKGPL
PEDV | LYCDDPVSQ LKCSQVAFDL DDGFYPI SSR NLLSHEQPI S FVTLPSFNDH SFVNI TVSAA FGGELSSANLV AS-------- -------- DT TI N-- GFSSF
TGEV VTYCNSHVNN | KCSQ TANL NNGFYPVSSS EVGLVNKSWV LLPSFYTHTI VNI TI GLGWK RSGYGQPI AS TLSNI TLPMQ DHNTDVYCl R SDQFSVYVHS
PRCoV VTYCNSYVNN | KCSQLTANL NNGFYPVSSS EVGSVNKSVWV LLPSFLTHTI VNI TI GLGWK RSGYGQPI AS TLSNI TLPMQ DNNTDVYCVR SDQFSVYVHS
FCoV VTYCNSHI NN | KCSQLTANL NNGFYPVASS EVGLVNKSVV LLPI FFAHTA | NI TI DLGWK RSGYGQPI AS TLSNI TLPMQ DNNTDVYCl R SNQFSVYVHS
CCoV VTYCNSHVNS | KCSQLTANL ONGFYPVASS EVGLVNKSVV LLPSFYSHTS VNI Tl DLGVR RSGYGQPVAS SLSNI SLPMQ DNNTDVYCl R SNQFSFYVHS
FI PV LFYCDSPLNR | KCQQLKHEL PDGFYSASM. VKKDLPKTFV TMPQFYHWWN VTLHWLNDT EKKYDI | LAK APELAALADV HFEI AQANGS VTNVTSLCVQ
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HCoV- NL63 HFSI RYl YNR VKSGSPGDSS WHI YLKSGTC PFSFSKLNNF QKFKTI CFST VEVPGSCNFP LEATWHYTSY Tl VGALYVTW SEGNSI T YPVSA REFS
HCoV- 229E CVDTSHFTTK YVAVYANVGR WBASI NTGNC PFSFGKVNNF VKFGSVCFSL KDI PGGCAMP | VANWAYSKY YTI GSLYVSW SDGDG TGVP QPVEGVSSFM
PEDV CVDTRQFTI T LFYNVTNSYG YVSKSQDSNC PFTLQSVNDY LSFSKFCVST SLLAGACTI D LFGYPAFGSG VKLTSLYFQF TKGELI TGTP KPLEG TDVS
TGEV TCKSALVWDNI  FKRNCTDVLD ATAVI KTGTC PFSFDKLNNY LTFNKFCLSL SPVGANCKFD VAARTRTNEQ VWR- SLYVI'Y EEGDNI VGVP SDNSGVHDLS
PRCoV TCKSALVWDNV FKRNCTDVLD ATAVI KTGTC PFSFDKLNNY LTFNKFCLSL SPVGANCKFD VAARTRTNEQ VWR- SLYVI'Y EEGDSI VGVP SDNSGLHDLS
FCoV | CKSSLVWDNI  FNQECTDVLD ATAVI KTGTC PFSFDKLNNY LTFNKFCLSL SPVGANCKFD VAARTRTNEQ VWR- SLYVI'Y EEGDNI VGVP SDNSGLHDLS
CCoV NCKSASWDNI  FNSACTDVLE ATAVI KTGTC PFSFDKLNNY LTFNKFCLSL NPTGANCKFD WARTRTNEQ GVG SLYVI'Y EEGDNI VGVP SDNSGLHDLS
FI PV ARQLALFYKY TSLQGLYTYS NLVELQNYDC PFSPQQFNNY LQFETLCFDV NPAVAGCKWS LVHDVQWRTQ FAT- | TVSYK HGSM TTHAK GHSWGFQDTS
710 720 730 740 750 760 770 780 790 800
R T T O e L O B P Ry O RN TN R T TTNS FRTR
HCoV- NL63 NLVLNNCTKY NI YDYVGTG | RSSNQSLAG G TYVSNSGN LLGFKNVSTG NI FI VTPCNQ PDQVAVYQQS | | GAMTAVNE SRYGLQNLLQ LPN- -
HCoV- 229E NVTLDKCTKY NI YDVSGVGV | RVSNDTFLN G TYTSTSGN LLGFKDVTKG TI YSI TPCNP PDQLWYQQA WGAMLSENF TSYGFSNWWE LPK- - -----
PEDV FMTLDVCTKY Tl YGFKGEG | TLTNSSI LA GVYYTSDSGQ LLAFKNVTSG AVYSVTPCSF SEQAAYVNDD | VGVI SSLSN - - STFNNTRE LPG ------
TGEV VLHLDSCTDY NI YGRTGVA | RQTNRTLLS GLYYTSLSGD LLGFKNVSDG VI YSVTPCDV SAQAAVI DGT | VGAI TSINS ELLGLTHWIT TPN- - -
PRCoV VLHLDSCTDY NI YGRTGVA | RQTNRTLLS GLYYTSLSGD LLGFKNVSDG VI YSVTPCDV SAQAAVI DGT | VGAI TSI NS ELLGLTHWIT TPN- - -
FCoV VLHLDSCTEY N YGRTGVA | RQTNSTLLS GLYYTSLSGD LLGFKNVSDG VI YSVTPCDV SAQAAVI DGA | VGAMTSI NS ELLGLKHWIT TPN-------
CCoV VLHLDSCTDY NI YGRNGVGA | RKTNSTLLS GLYYTSLSGD LLGFKNVSDG WYSVTPCEV SAQAAVI DGA | VGAMTSI NS ELLGLTHWIT TPN-------
FI PV VLVKDECTDY NI YGFQGTA | RNTTSRLVA GLYYTSI SGD LLAFKNSTTG EI FTVWPCDL TAQVAVI NDE | VGAI TAVNQ TDLFEFVNNT QARRSRSSTP
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HCoV- NL63 ----- FYYVS N - ----GGANNCT TAVMTIYSNFG | CADGSLI RPRNSSDNGI  SAI | TANLSI PSNWITSVQV EYLQ TSTPI  VVDCATYV(
HCoV- 229E  ----- FFYAS N--------- ----GTYNCT DAVLTYSSFG VCADGSI | AV QPRNVSYDSV SAI VTANLSI PSNWITSVQV EYLQ TSTPI VWDCSTYVCN
PEDV @ ----- FFYHS No-------- ----DGSNCT EPVLVYSNI G VCKSGSI GYV PSQYG QVKI APTVTGNI SI PTNFSMSI RT EYLQLYNTPV SVDCATYVCN
TGEV - FYYYS | YNYTNDRTR GTAI DSNDVD CEPVI TYSNI GVCKNGAFVF | NVTHSDGDV QPI STGNVTI PTNFTI SVQV EYlI QVYTTPV S| DCSRYVCN
PRCoV ~  ----- FYYYS | YNYTNDKTR GTPI DSNDVG CEPVI TYSNI GVCKNGALVF | NVTHSDGDV QPI STGNVTI PTNFTI SVQV EYI QVYTTPV S| DCSRYVCN
FCoV  ----- FYYYS | YNYTNERTR GTAI DSNDVD CEPI | TYSNI GVCKNGALVF | NVTHSDGDV QPI STGTVTI PTNFTI SVQV EYLQVYTTPV S| DCARYVCN
CcCoV.  ----- FYYYS | YNYTNERVR GTVTDSNDVD CEPI | TYSNI GVCKNGALVF | NVTHSDGDV QPI STGNVTI PTNFTI SVQV EYlI QVYTTPV S| DCSRYVCN
FI PV NFVTSYTMPQ FYYI TKWAND TSSNCTSAI T YSSFAI CNTG EI KYVNVTHV EI VDDSI GVI KPVSTGNI SI PKNFTVAVQA EYI Q QVKPV WDCATYVCN



Supplementary Figure 4 (continued)
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HCoV- NL63 GNPRCKNLLK QYTSACKTI E DALRLSAHLE TNDVSSMLTF DSNAFSLANV TSFG ----D YNLSSVLP(R - - - - NI RSSRI AG RSALEDLLFS
HCoV- 229E GNVRCVELLK QYTSACKTI E DALRNSARLE SADVSEMLTF DKKAFTLANV SSFG ----D YNLSSVIPSL --- - PTSGSRVAG RSAI EDI LFS
PEDV GNSRCKQLLT QYTAACKTI E SALQLSARLE SVEVNSMLTI SEEALQLATI SSFNGDGYNF TNVLGASVYD - PASGRWQK RSVI EDLLFN
TGEV GNPRCNKLLT QYVSACQTI E QALAMGARLE NVEVDSMLFV SENALKLASV EAFNSSETLD Pl YKEWPNI G GSWLEGLKYI LPSHNSKRKY RSAI EDLLFD
PRCoV GNPRCNKLLT QYVSACQTI E QALAMGARLE NVEVDSMLFV SENALKLASV EAFNSSETLD Pl YTQWPNI G GFWLEGLKYl LPSDNSKRKY RSAl EDLLFS
FCoV GNPRCNKLLT QYVSACQTI E QALAMGARLE NVEVDSMLFV SENALKLASV EAFNSTENLD Pl YKEWPNI G GSWLGGLKDI LPSHNSKRKY RSAI EDLLFD
CCoV GNSRCNKLLT QYVSACHTI E QALAMGARLE NMVEI DSMLFV SENALKLASV EAFNSTDNLD Pl YREWPNI G GSWLGGLKDI LPSHNSKRKY RSAI EDLLFD
FI PV GNTHCLKLLT QYTSACQTI E NALNLGARLE SLMLNDM TV SDRGLELATV ERFNATALGG EKLGGLYFDG --------- L SSLLPPKI GK RSAVEDLLFN
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HCoV- NL63 KVVTISG_ l/ DVDYLSCTKIG LSI AIIJ_AO’-\IQ YYNG{| M/LPIG Vi : \ TGSLI G}\/Vl_ GlTIS- AAAI PFSL| I AII_QTDVL QENQI(I LAAIS
HCoV- 229E KLVTSGLGTV DADYKKCTKG LSI ADLACAQ YYNG WLPG VADAERMAMY TGSLI GG AL GGLTS- AVSI PFSLAI QARL NYVALQIDVL QENQKI LAAS
PEDV KWTNGLGTV DEDYKRCSNG RSVADLVCAQ YYSGVMWLPG WDAEKLHWY SASLI GGVAL GG TA- AAAL PFSYAVQARL NYLALQTDVL QRNQQLLAES
TGEV KWTSGLGTV DEDYKRCTGG YDI ADLVCAQ YYNG WWLPG VANADKMIMY TASLAGG TL GALGGGAVAI PFAVAVQARL NYVALQTDVL NKNQQ LASA
PRCoV KWTSGLGTV DEDYKRCTGG YDI ADLVCAQ YYNG WWLPG VANADKMIMY TASLAGG TL GAFGGGAVSI PFAVAVQARL NYVALQTDVL NKNQQ LASA
FCoV KAVTSGLGTV DEDYKRCTGG YDI ADLVCAQ YYNG WLPG VANDDKMIMY TASLAGG TL GALGGGAVAI PFAVAVQARL NYVALQTDVL NKNQQ LANA
CCoV KWTSGLGTV DEDYKRCTGG YDI ADLVCAQ YYNG WLPG VANDDKMAMY TASLAGG TL GALGGGAVSI PFAVAVQARL NYVALQTDVL NKNQQ LANA
FI PV KWTSGLGTV DDDYKKCSSG TDVADLVCAQ YYNG WLPG VWDGNKMSMY TASLI GGVAL GSI TS- AVAV PFAMQVQARL NYVALQTDVL QENCKI LANA
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HCoV- NL63  FNKAI NNI VA SFSSVNDAI T QTAEAI HT' I ALNKI NQQGSALNHL TSQLRHNFQA | SNSI QAl YD RLDSI QADQQ I T A ALNAFVS(
HCoV- 229E FNKAMINI VD AFTGVNDAI T QTSQALQTVA TALNKI QDVW NQQGNSLNHL TSQLRQNFQA | SSSI QAI YD RLDTI QADQQ VDRLI TGRLA ALNVFVSHTL
PEDV FNSAI GNI TS AFESVKEAI S QTSKGLNTVA HALTKVQEVV NSQGSALNQL TVQLQHNFQA | SSSI DDI YS RLDI LSADVQ VDRLI TGRLS ALNAFVAQTL
TGEV FNQAI GNI TQ SFGKVNDAI H QTSRGLATVA KALAKVQDVWV NI QGQALSHL TVQLONNFQA | SSSI SDI YN RLDELSADAQ VDRLI TGRLT ALNAFVSQTL
PRCoV FNQAI GNI TQ SFGKVNDAI H QTSRGLTTVA KALAKVQDVWW NTQGQALRHL TVQLONNFQA | SSSI SDI YN RLDELSADAQ VDRLI TGRLT ALNAFVSQTL
FCoV FNQAI GNI TQ AFGKVNDAI H QTSKGLATVA KALAKVQDVV NTQGQALSHL TVQLONNFQA | SSSI SDI YN RLDELSADAQ VDRLI TGRLT ALNAFVSQTL
CCoV FNQAI GNI TQ AFGNVNDAI H QTSKGLATVA KALAKVQDVW NTQGQALSHL TVQLONNFQA | SSSI SDI YN RLDELSADAQ VDRLI TGRLT ALNAFVSQTL
FI PV FNNAI GNI TL ALGKVSNAI T TTSDGFNSMA  SALTKI QSW NQQGEALSQL TSQLQKNFQA | SSSI AEI YN RLEKVEADAQ VDRLI TGRLA ALNAYVSQTL
1210 1220 1230 1240 1250 1260 1270 1280 1290 1300
HCoV- NL63 NKYTIEVRGS{? RLAQIJ(I NEIC VKS&NRYGI: CG NLETHI FIS IVNSIAPII]_L FLHT{/LLPT!D YKN\/LAV\SG{I C\/IIEJ Y I N LVLYISIJ\KRIL
HCoV- 229E TKYTEVRASR QLAQQKVNEC VKSQSKRYGF CG NGTHI FS | VNAAPEGLV FLHTVLLPTQ YKDVEAWSGL CVDGTNGYVL RQP- LALYKEGNYY
PEDV TKYTEVQASR KLAQQKVNEC VKSQSQRYGF CGGDGEHI FS LVQAAPQGLL FLHTVLVPGD FVNVLAI AGL CVNGEI ALTL REPGLVLFTH ELQTYTATEY
TGEV TRQAEVRASR QLAKDKVNEC VRSQSQRFGF CG NGTHLFS LANAAPNGM FFHTVLLPTA YETVTAWGA CASDCGDRTFG LVVKDVQLTL FRNLDD- - KF
PRCoV TRQAEVRASR QLAKDKVNEC VRSQSQRFGF CG NGTHLFS LANAAPNGM FFHTVLLPTA YETVTAWSAE CALDGDRTFG LVVKDVQLTL FRNLDD- - KF
FCoV TRQAEVRASR QLAKDKVNEC VRSQSQRFGF CG NGTHLFS LANAAPNGM FFHTVLLPTA YETVTAWGA CASDCGDRTFG LVVKDVQLTL FRNLDD- - KF
CCoV TRQAEVRASR QLAKDKVNEC VRSQSQRFGF CG NGTHLFS LANAAPNGM FFHTVLLPTA YETVTAWSAE CASDGNRTFG LVVKDVQLTL FRNLDY- - KF
FI PV TQYAEVKASR Q ALEKVNEC VKSQSNRYGF CG NGTHLFS LVNSAPEGLL FFHTVLLPTE WEEVTAWSAE CVNDTYAYVL KDFDHSI FSY NG ----- TY
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HCoV- NL63 RVTSRVMFQP RLPVLSDFVQ | YNCNVTFVN | SRVELHTVI PDYVDVNKTL QEFAQNLPK- -- YVKPNFDL TPFNLTYLNL SSELKQLEAK TASLFQITVE
HCoV- 229E RI TSRI MFEP RI PTMADFVQ | ENCNVTFVN | SRSELQTI V PEYlI DVNKTL QELSYKLPN- - - YTVPDLW EQYNQTI LNL TSEI STLENK SAELNYTVQK
PEDV FVSSRRMFEP RKPTVSDFVQ | ESCWTYVN LTSDQLPDVI PDYI DVNKTL DEI LASLPN- - - RTGPSLPL DVFNATYLNL TGElI ADLEQR SESLRNTTEE
TGEV YLTPRTMYQP RVATSSDFVQ | EGCDVLFVN ATVSDLPSI | PDYI DI NQTV QDI LENFRP- - NWIVPELTF DI FNATYLNL TGEI DDLEFR SEKLHNTTVE
PRCoV YLTPRTMYQP RVATSSDFVQ | EGCDVLFVN TTVSDLPSI | PDYI DI NQTV QDI LENFRP- - NWI'VPELTL DVFNATYLNL TGEI DDLEFR SEKLHNTTVE
FCoV YLTPRTMYQP RAATSSDFVQ | EGCDVLFVN ATVI DLPSI | PDYI DI NQTV QDI LENYRP- - NWIVPELTL DI FNATYLNL TGEI DDLEFR SEKLHNTTVE
CCoV YLTPRTMYQP RVATSSDFVQ | EGCDVLFVN ATVI ELPSI | PDYI DI NQTV QDI LENFRP- - NWI'VPELPL DI FNATYLNL TGEI NDLEFR SEKLHNTTLE
FI PV MWTPRNMFQP RKPQVSDFVQ | TSCEVTFLN MIYTTFQEI V | DYI DI NKTI ADMLEQYNPN YTTPELNLLL DI FNQTKLNL TAElI DQLEQR ADNLTTI AHE
1410 1420 1430 1440 1450 1460 1470 1480
HCoV- NL63 LQlI DQ I TYVIJI_KLLNIQ FENYI KV\PV\IKNW\LI I SWF{/ VLLS!.LVFCL: LST(}IZC(IIC]I\I C]_TSISNRGCLZ lI'KLPYIY EFEK{/H\/Q
HCoV-229E LQTLI DNI NS TLVDLKW.NR VETYl KWPWNV VWALCI SWLI FWSM.LLCC CSTGCCGFFS CFASSI RGCC ESTKLPYYDV EKI - - H Q
PEDV LRSLI NNI NN TLVDLEW.NR VETYI KWPWV VWALI | VI VLI FWSLLVFCC | STGCCGCCG CCGACFSGCC RGPRLQPYEA FEK- VHVQ
TGEV LAILI DNI NN TLVNLEWLNR | ETYVKWPWY WALLI GLWI FCl PLLLFCC CSTGCCGClI G CLGSCCHSI C SRRQFENYEP | EK- VHVH
PRCoV LAILI DNI NN TLVNLEWLNR | ETYVKWPWY WALLI GLWI FCl PLLLFCC CSTGCCGClI G CLGSCCHSI F SRRQFENYEP | EK- VHVH
FCoV LAILI DNI NN TLVNLEWLNR | ETYVKWPWY WALLI GLWI FCl PLLLFCC CSTGCCGClI G CLGSCCHSMC SRRQFENYEP | EK- VHVH
CCoV LATLI DNI NN TLVNLEWLNR | ETYVKWPWY WALLI GLWI FCl PLLLFCC CSTGCCGCFG Cl GSCCHSMC SRRQFESYEP | EK- VHVH
FI PV LQQYI DNLNK TLVDLDW.NR | ETYVKWPWY WWLLI GLVW FCl PLLLFCC LSTGFCGCFG CVGSCCHSLC SRRQFETYEP | EK- VHI H

Supplementary Fig. 4: Alignment of the sequence of the deduced Spike protein of the group 1
coronaviruses. The GenBank accession numbers of the sequences are provided in the

Supplementary M ethods online.



