
Supplementary Figure 4: Alignment of Spike protein sequences 
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           ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....|  
HCoV-NL63  ---------- ---------- ---------- ---------- ---------- ---------- -MKLFLILLV LPLASCFFTC NSNANLSMLQ LGVPDNSSTI   
HCoV-229E  ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------   
PEDV       ---------- ---------- ---------- ---------- MRSLIYFWLL LPVLPTLSLP QDVTRCQSTT NFRRFFSKFN VQAPAVVVLG GYLPSMNSSS   
TGEV       ---------- ------MKKL FVVLVVMPLI YGDNFPCSKL TNRTIGNQWN LIETFLLNYS SRLPPNSDVV LGDYFPTVQP WFNCIRNDSN DLYVTLENLK   
PRCoV      ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------   
FCoV       ---------- -MIVLVTCIL LLCSYHTVSS TSNNDCRQVN VTQLAGNENL IRDFLFQSFK EEGIVVVGGY YPTEVWYNCS RTATTTAYEY FNNIHAFYFD   
CCoV       ---------- --MIVLTLCL FLVLYNSVIC TSNNECVQVN VTQLPGNENI IRDFLFQNFK EEGTVVVGGY YPTEVWYNCS RTARTQAFKT FSNIHAFYFD   
FIPV       MIFIILTLLS VAKSEDAPHG VTLPQFNTSH NNERFELNFY NFLQTWDIPP NTETILGGYL PYCGAGVNCG WYNFSQSVGQ NGKYAYINTQ NLNIPNVHGV   
 
                   110        120        130        140        150        160        170        180        190        200                   
           ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....|  
HCoV-NL63  VTGLLPTHWF CANQSTSVYS ANGFFYIDVG NHRSAFALHT GYYDANQYYI YVTNEIGLNA SVTLKICKFS RNTTFDFLSN ASSSFDCIVN LLFTEQLGAP   
HCoV-229E  ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------   
PEDV       WYCGTGIETA SGVHGIFLSY IDSGQGFEIG ISQEPFDPSG YQLYLHKATN GNTNAIARLR ICQFPDNKTL GPTVNDVTTG RNCLFNKAIP AYMRDGKDIV   
TGEV       ALYWDYATEN ITWNHRQRLN VVVNGYPYSI TVTTTRNFNS AEGAIICICK GSPPTTTTES SLTCNWGSEC RLNHKFPICP SNSEANCGNM LYGLQWFADE   
PRCoV      ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------   
FCoV       MEAMENSTGN ARGKPLLFHV HGEPVSIIIY ISAYGDDVQQ RPLLEHGLLC ITKNRNIDYN TFTSNQWDSI CTGNDRKIPF SVIPRDNGTK IYGLEWNDEF   
CCoV       MEAMENSTGD ARGKPLLVHV HGNPVSIIVY ISAYRHDVQG RPKLKHGLLC ITKNSTTDYD RFTANQWRDI CLGEDRKIPF SVVPTDNGTK LFGLEWNDDY   
FIPV       YFDVREHNND GEWDDRDKVG LLIAIHGNSK YSLLMVLQDA VEANQPHVAV KICHWKPGNI SSYHAFSVNL GDGGQCVFNQ RFSLDTVLTT NDFYGFQWTD   
 
                   210        220        230        240        250        260        270        280        290        300                   
           ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....|  
HCoV-NL63  LGITISGETV RLHLYNVTRT FYVPAAYKLT KLSVKCYFNY SCVFSVVNAT VTVNVTTHNG RVVNYTVCDD CNGYTDNIFS VQQDGRIPNG FPFNNWFLLT   
HCoV-229E  ---------- ---------- ---------- ---------M FVLLVAYALL HIAGCQTTNG LNTSYSVCNG CVGYSENVFA VESGGYIPSD FAFNNWFLLT   
PEDV       VGITWDNDRV TVFADKIYHF YLKNDWSRVA TRCYNRRSCA MQYVYTPTYY MLNVTSAGED GIYYEPCTAN CTGYAANVFA TDSNGHIPEG FSFNNWFLLS   
TGEV       VVAYLHGASY RISFENQWSG TVTFGDMRAT TLEVAGTLVD LWWFNPVYDV SYYRVNNKNG TTVVSNCTDQ CASYVANVFT TQPGGFIPSD FSFNNWFLLT   
PRCoV      ---------- ---------- ---------- ---------- MKKLFVVLVV MPLIYGDKFP TSVVSNCTDQ CASYVANVFT TQPGGFIPSD FSFNNWFLLT   
FCoV       VTAYISGRSY NWNINNNWFN NVTLLYSRSS TATWHHSAAY VYQGVSNFTY YKLNNTNGLK TYEFCEDYEY CTGYATNVFA PTVGGYIPDG FSFNNWFLLT   
CCoV       VTAYISDDSH YLNINNNWFN NVTLLYSRSS TATWQHSAAY VYQGVSNFTY YKLNNTNGLK SYELCEDYEY CTGYATNVFA PTPGGYIPEG FSFNNWFMLT   
FIPV       TYVDIYLGGT ITKVWVDNDW SIVEASISYH WNRINYGYYM QFVNRTTYYA YNNTGGANYT QLQLSECHTD YCAGYAKNVF VPIDGKIPED FSFSNWFLLS   
 
                   310        320        330        340        350        360        370        380        390        400                   
           ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....|  
HCoV-NL63  NGSTLVDGVS RLYQPLRLTC LWPVPGLKSS TGFVYFNATG SDVNCNGYQH NSVVDVMRYN LNFSANSLDN LKSGVIVFKT LQYDVLFYCS -NSSSGVLDT   
HCoV-229E  NTSSVVDGVV RSFQPLLLNC LWSVSGLRFT TGFVYFNGTG RGDCKG---- -FSSDVLSDV IRYNLNFEEN LRRGTILFKT SYGVVVFYCT -NNTLVSGDA   
PEDV       NDSTLLHGKV VSNQPLLVNC LLAIPKIYGL GQFFSFNHTM DGVCNG--AA VDRAPEALRF NINDTSVILA EGSIVLHTAL GTNLSFVCSN -SSDPHLAIF   
TGEV       NSSTLVSGKL VTKQPLLVNC LWPVPSFEEA ASTFCFEGAG FDQCNGAVLN NTVDVIRFNL NFTTNVQSGK GATVFSLNTT GGVTLEISCY --TVSDSSFF   
PRCoV      NSSTLVSGKL VTKQPLLVNC LWPVPSFEEA ASTFCFEGAD FDQCNGAVLN NTVDVIRFNL NFTTNVQSGK GATVFSLNTT GGVTLEISCY NDTVSDSSFS   
FCoV       NSSTFVSGRF VTNQPLLVNC LWPVPSFGVA AQEFCFEGAQ FSQCSGVSLN NTVDVIRFNL NFTADVQSGM GATVFSLNTT GGVILEISCY NDTVSESSFY   
CCoV       NSSTFVSGRF VTNQPLLVNC LWPVPSFGVA AQEFCFEGAQ FSQCNGVSLN NTVDVIRFNL NFTTDVQSGM GATVFSLNTT GGVILDISCY NDTVSESSFY   
FIPV       DKSTLVQGRV LSSQPVFVQC LRPVPSWSNN TAVVHFKNDA FCPNVTADVL RFNLNFSDTD VYTDSTNDEQ LFFTFEDNTT ASIACYSSAN -VTDFQPANN   
 
                   410        420        430        440        450        460        470        480        490        500                   
           ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....|  
HCoV-NL63  TIPFGPSSQP YYCFINSTIN TTHVSTFVGI LPPTVREIVV ARTGQFYING FKYFDLGFIE AVNFNVT--- -TASATDFWT VAFATFVDVL VNVSATNIQN   
HCoV-229E  HIPFGTVLGN FYCFVNTTIG NETTSAFVGA LPKTVREFVI SRTGHFYING YRYFTLGNVE AVNFNVT--- -TAETTDFCT VALASYADVL VNVSQTSIAN   
PEDV       AIPLGATEVP YYCFLKVDTY NSTVYKFLAV LPPTVREIVI TKYGDVYVNG FGYLHLGLLD AVTINFTGHG TDDDVSGFWT IASTNFVDAL IEVQGTSIQR   
TGEV       SYGEIPFGVT DGPRYCYVHY NGTALKYLGT LPPSVKEIAI SKWGHFYING YNFFSTFPID CISFNLTTG- ---DSDVFWT IAYTSYTEAL VQVENTAITK   
PRCoV      SYGEIPFGVT NGPRYCYVLY NGTALKYLGT LPPSVKEIAI SKWGHFYING YNFFSTFPID CISFNLTTG- ---DSDVFWT IAYTSYTEAL VQVENTAITN   
FCoV       SYGEIPFGIT DGPRYCYVLY NGTALKYLGT LPPSVKEIAI SKWGHFYING YNFFSTFPID CISFNLTTG- ---DSGAFWT IAYTSYTEAL VQVENTAIKK   
CCoV       SYGEIPFGVI DGPRYCYVLY NGTALKYLGT LPPSVKEIAI SKWGHFYING YNFFSTFPID CISFNLTTG- ---ASGAFWT IAYTSYTEAL VQVENTAIKK   
FIPV       SVSHIPFGKT AHFCFANFSH SIVSRQFLGI LPPTVREFAF GRDGSIFVNG YKYFSLPAIR SVNFSISSV- ---EEYGFWT IAYTNYTDVM VDVNGTAITR   
 
                   510        520        530        540        550        560        570        580        590        600                   
           ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....|  
HCoV-NL63  LLYCDSPFEK LQCEHLQFGL QDGFYSANFL DDNVLPETYV ALPIYYQHTD INFTATASFG GSCYVCKPHQ VN-------- ------ISLN GNTSVCVRTS   
HCoV-229E  IIYCNSVINR LRCDQLSFDV PDGFYSTSPI QSVELPVSIV SLPVYHKHTF IVLYVDFKPQ SGGGKCFNCY PAG------- -----VNITL ANFNETKGPL   
PEDV       ILYCDDPVSQ LKCSQVAFDL DDGFYPISSR NLLSHEQPIS FVTLPSFNDH SFVNITVSAA FGGLSSANLV AS-------- --------DT TIN--GFSSF   
TGEV       VTYCNSHVNN IKCSQITANL NNGFYPVSSS EVGLVNKSVV LLPSFYTHTI VNITIGLGMK RSGYGQPIAS TLSNITLPMQ DHNTDVYCIR SDQFSVYVHS   
PRCoV      VTYCNSYVNN IKCSQLTANL NNGFYPVSSS EVGSVNKSVV LLPSFLTHTI VNITIGLGMK RSGYGQPIAS TLSNITLPMQ DNNTDVYCVR SDQFSVYVHS   
FCoV       VTYCNSHINN IKCSQLTANL NNGFYPVASS EVGLVNKSVV LLPIFFAHTA INITIDLGMK RSGYGQPIAS TLSNITLPMQ DNNTDVYCIR SNQFSVYVHS   
CCoV       VTYCNSHVNS IKCSQLTANL QNGFYPVASS EVGLVNKSVV LLPSFYSHTS VNITIDLGMR RSGYGQPVAS SLSNISLPMQ DNNTDVYCIR SNQFSFYVHS   
FIPV       LFYCDSPLNR IKCQQLKHEL PDGFYSASML VKKDLPKTFV TMPQFYHWMN VTLHVVLNDT EKKYDIILAK APELAALADV HFEIAQANGS VTNVTSLCVQ   
 
                   610        620        630        640        650        660        670        680        690        700                   
           ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....|  
HCoV-NL63  HFSIRYIYNR VKSGSPGDSS WHIYLKSGTC PFSFSKLNNF QKFKTICFST VEVPGSCNFP LEATWHYTSY TIVGALYVTW SEGNSITGVP YPVSGIREFS   
HCoV-229E  CVDTSHFTTK YVAVYANVGR WSASINTGNC PFSFGKVNNF VKFGSVCFSL KDIPGGCAMP IVANWAYSKY YTIGSLYVSW SDGDGITGVP QPVEGVSSFM   
PEDV       CVDTRQFTIT LFYNVTNSYG YVSKSQDSNC PFTLQSVNDY LSFSKFCVST SLLAGACTID LFGYPAFGSG VKLTSLYFQF TKGELITGTP KPLEGITDVS   
TGEV       TCKSALWDNI FKRNCTDVLD ATAVIKTGTC PFSFDKLNNY LTFNKFCLSL SPVGANCKFD VAARTRTNEQ VVR-SLYVIY EEGDNIVGVP SDNSGVHDLS   
PRCoV      TCKSALWDNV FKRNCTDVLD ATAVIKTGTC PFSFDKLNNY LTFNKFCLSL SPVGANCKFD VAARTRTNEQ VVR-SLYVIY EEGDSIVGVP SDNSGLHDLS   
FCoV       ICKSSLWDNI FNQECTDVLD ATAVIKTGTC PFSFDKLNNY LTFNKFCLSL SPVGANCKFD VAARTRTNEQ VVR-SLYVIY EEGDNIVGVP SDNSGLHDLS   
CCoV       NCKSASWDNI FNSACTDVLE ATAVIKTGTC PFSFDKLNNY LTFNKFCLSL NPTGANCKFD VVARTRTNEQ GVG-SLYVIY EEGDNIVGVP SDNSGLHDLS   
FIPV       ARQLALFYKY TSLQGLYTYS NLVELQNYDC PFSPQQFNNY LQFETLCFDV NPAVAGCKWS LVHDVQWRTQ FAT-ITVSYK HGSMITTHAK GHSWGFQDTS   
 
                   710        720        730        740        750        760        770        780        790        800                   
           ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....|  
HCoV-NL63  NLVLNNCTKY NIYDYVGTGI IRSSNQSLAG GITYVSNSGN LLGFKNVSTG NIFIVTPCNQ PDQVAVYQQS IIGAMTAVNE SRYGLQNLLQ LPN-------   
HCoV-229E  NVTLDKCTKY NIYDVSGVGV IRVSNDTFLN GITYTSTSGN LLGFKDVTKG TIYSITPCNP PDQLVVYQQA VVGAMLSENF TSYGFSNVVE LPK-------   
PEDV       FMTLDVCTKY TIYGFKGEGI ITLTNSSILA GVYYTSDSGQ LLAFKNVTSG AVYSVTPCSF SEQAAYVNDD IVGVISSLSN --STFNNTRE LPG-------   
TGEV       VLHLDSCTDY NIYGRTGVGI IRQTNRTLLS GLYYTSLSGD LLGFKNVSDG VIYSVTPCDV SAQAAVIDGT IVGAITSINS ELLGLTHWTT TPN-------   
PRCoV      VLHLDSCTDY NIYGRTGVGI IRQTNRTLLS GLYYTSLSGD LLGFKNVSDG VIYSVTPCDV SAQAAVIDGT IVGAITSINS ELLGLTHWTI TPN-------   
FCoV       VLHLDSCTEY NIYGRTGVGI IRQTNSTLLS GLYYTSLSGD LLGFKNVSDG VIYSVTPCDV SAQAAVIDGA IVGAMTSINS ELLGLKHWTT TPN-------   
CCoV       VLHLDSCTDY NIYGRNGVGI IRKTNSTLLS GLYYTSLSGD LLGFKNVSDG VVYSVTPCEV SAQAAVIDGA IVGAMTSINS ELLGLTHWTT TPN-------   
FIPV       VLVKDECTDY NIYGFQGTGI IRNTTSRLVA GLYYTSISGD LLAFKNSTTG EIFTVVPCDL TAQVAVINDE IVGAITAVNQ TDLFEFVNNT QARRSRSSTP   
 
                   810        820        830        840        850        860        870        880        890        900                   
           ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....|  
HCoV-NL63  -----FYYVS N--------- ----GGNNCT TAVMTYSNFG ICADGSLIPV RPRNSSDNGI SAIITANLSI PSNWTTSVQV EYLQITSTPI VVDCATYVCN   
HCoV-229E  -----FFYAS N--------- ----GTYNCT DAVLTYSSFG VCADGSIIAV QPRNVSYDSV SAIVTANLSI PSNWTTSVQV EYLQITSTPI VVDCSTYVCN   
PEDV       -----FFYHS N--------- ----DGSNCT EPVLVYSNIG VCKSGSIGYV PSQYG-QVKI APTVTGNISI PTNFSMSIRT EYLQLYNTPV SVDCATYVCN   
TGEV       -----FYYYS IYNYTNDRTR GTAIDSNDVD CEPVITYSNI GVCKNGAFVF INVTHSDGDV QPISTGNVTI PTNFTISVQV EYIQVYTTPV SIDCSRYVCN   
PRCoV      -----FYYYS IYNYTNDKTR GTPIDSNDVG CEPVITYSNI GVCKNGALVF INVTHSDGDV QPISTGNVTI PTNFTISVQV EYIQVYTTPV SIDCSRYVCN   
FCoV       -----FYYYS IYNYTNERTR GTAIDSNDVD CEPIITYSNI GVCKNGALVF INVTHSDGDV QPISTGTVTI PTNFTISVQV EYLQVYTTPV SIDCARYVCN   
CCoV       -----FYYYS IYNYTNERVR GTVTDSNDVD CEPIITYSNI GVCKNGALVF INVTHSDGDV QPISTGNVTI PTNFTISVQV EYIQVYTTPV SIDCSRYVCN   
FIPV       NFVTSYTMPQ FYYITKWNND TSSNCTSAIT YSSFAICNTG EIKYVNVTHV EIVDDSIGVI KPVSTGNISI PKNFTVAVQA EYIQIQVKPV VVDCATYVCN   
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                   910        920        930        940        950        960        970        980        990        1000                  
           ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....|  
HCoV-NL63  GNPRCKNLLK QYTSACKTIE DALRLSAHLE TNDVSSMLTF DSNAFSLANV TSFG-----D YNLSSVLPQR ---------- -NIRSSRIAG RSALEDLLFS   
HCoV-229E  GNVRCVELLK QYTSACKTIE DALRNSARLE SADVSEMLTF DKKAFTLANV SSFG-----D YNLSSVIPSL ---------- -PTSGSRVAG RSAIEDILFS   
PEDV       GNSRCKQLLT QYTAACKTIE SALQLSARLE SVEVNSMLTI SEEALQLATI SSFNGDGYNF TNVLGASVYD ---------- -PASGRVVQK RSVIEDLLFN   
TGEV       GNPRCNKLLT QYVSACQTIE QALAMGARLE NMEVDSMLFV SENALKLASV EAFNSSETLD PIYKEWPNIG GSWLEGLKYI LPSHNSKRKY RSAIEDLLFD   
PRCoV      GNPRCNKLLT QYVSACQTIE QALAMGARLE NMEVDSMLFV SENALKLASV EAFNSSETLD PIYTQWPNIG GFWLEGLKYI LPSDNSKRKY RSAIEDLLFS   
FCoV       GNPRCNKLLT QYVSACQTIE QALAMGARLE NMEVDSMLFV SENALKLASV EAFNSTENLD PIYKEWPNIG GSWLGGLKDI LPSHNSKRKY RSAIEDLLFD   
CCoV       GNSRCNKLLT QYVSACHTIE QALAMGARLE NMEIDSMLFV SENALKLASV EAFNSTDNLD PIYREWPNIG GSWLGGLKDI LPSHNSKRKY RSAIEDLLFD   
FIPV       GNTHCLKLLT QYTSACQTIE NALNLGARLE SLMLNDMITV SDRGLELATV ERFNATALGG EKLGGLYFDG ---------L SSLLPPKIGK RSAVEDLLFN   
 
                   1010       1020       1030       1040       1050       1060       1070       1080       1090       1100                  
           ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....|  
HCoV-NL63  KVVTSGLGTV DVDYKSCTKG LSIADLACAQ YYNGIMVLPG VADAERMAMY TGSLIGGMVL GGLTS-AAAI PFSLALQARL NYVALQTDVL QENQKILAAS   
HCoV-229E  KLVTSGLGTV DADYKKCTKG LSIADLACAQ YYNGIMVLPG VADAERMAMY TGSLIGGIAL GGLTS-AVSI PFSLAIQARL NYVALQTDVL QENQKILAAS   
PEDV       KVVTNGLGTV DEDYKRCSNG RSVADLVCAQ YYSGVMVLPG VVDAEKLHMY SASLIGGMAL GGITA-AAAL PFSYAVQARL NYLALQTDVL QRNQQLLAES   
TGEV       KVVTSGLGTV DEDYKRCTGG YDIADLVCAQ YYNGIMVLPG VANADKMTMY TASLAGGITL GALGGGAVAI PFAVAVQARL NYVALQTDVL NKNQQILASA   
PRCoV      KVVTSGLGTV DEDYKRCTGG YDIADLVCAQ YYNGIMVLPG VANADKMTMY TASLAGGITL GAFGGGAVSI PFAVAVQARL NYVALQTDVL NKNQQILASA   
FCoV       KAVTSGLGTV DEDYKRCTGG YDIADLVCAQ YYNGIMVLPG VANDDKMTMY TASLAGGITL GALGGGAVAI PFAVAVQARL NYVALQTDVL NKNQQILANA   
CCoV       KVVTSGLGTV DEDYKRCTGG YDIADLVCAQ YYNGIMVLPG VANDDKMAMY TASLAGGITL GALGGGAVSI PFAVAVQARL NYVALQTDVL NKNQQILANA   
FIPV       KVVTSGLGTV DDDYKKCSSG TDVADLVCAQ YYNGIMVLPG VVDGNKMSMY TASLIGGMAL GSITS-AVAV PFAMQVQARL NYVALQTDVL QENQKILANA   
 
                   1110       1120       1130       1140       1150       1160       1170       1180       1190       1200                  
           ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....|  
HCoV-NL63  FNKAINNIVA SFSSVNDAIT QTAEAIHTVT IALNKIQDVV NQQGSALNHL TSQLRHNFQA ISNSIQAIYD RLDSIQADQQ VDRLITGRLA ALNAFVSQVL   
HCoV-229E  FNKAMTNIVD AFTGVNDAIT QTSQALQTVA TALNKIQDVV NQQGNSLNHL TSQLRQNFQA ISSSIQAIYD RLDTIQADQQ VDRLITGRLA ALNVFVSHTL   
PEDV       FNSAIGNITS AFESVKEAIS QTSKGLNTVA HALTKVQEVV NSQGSALNQL TVQLQHNFQA ISSSIDDIYS RLDILSADVQ VDRLITGRLS ALNAFVAQTL   
TGEV       FNQAIGNITQ SFGKVNDAIH QTSRGLATVA KALAKVQDVV NIQGQALSHL TVQLQNNFQA ISSSISDIYN RLDELSADAQ VDRLITGRLT ALNAFVSQTL   
PRCoV      FNQAIGNITQ SFGKVNDAIH QTSRGLTTVA KALAKVQDVV NTQGQALRHL TVQLQNNFQA ISSSISDIYN RLDELSADAQ VDRLITGRLT ALNAFVSQTL   
FCoV       FNQAIGNITQ AFGKVNDAIH QTSKGLATVA KALAKVQDVV NTQGQALSHL TVQLQNNFQA ISSSISDIYN RLDELSADAQ VDRLITGRLT ALNAFVSQTL   
CCoV       FNQAIGNITQ AFGNVNDAIH QTSKGLATVA KALAKVQDVV NTQGQALSHL TVQLQNNFQA ISSSISDIYN RLDELSADAQ VDRLITGRLT ALNAFVSQTL   
FIPV       FNNAIGNITL ALGKVSNAIT TTSDGFNSMA SALTKIQSVV NQQGEALSQL TSQLQKNFQA ISSSIAEIYN RLEKVEADAQ VDRLITGRLA ALNAYVSQTL   
 
                   1210       1220       1230       1240       1250       1260       1270       1280       1290       1300                  
           ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....|  
HCoV-NL63  NKYTEVRGSR RLAQQKINEC VKSQSNRYGF CG-NGTHIFS IVNSAPDGLL FLHTVLLPTD YKNVKAWSGI CVDGIYGYVL RQP------N LVLYSDNGVF   
HCoV-229E  TKYTEVRASR QLAQQKVNEC VKSQSKRYGF CG-NGTHIFS IVNAAPEGLV FLHTVLLPTQ YKDVEAWSGL CVDGTNGYVL RQP------N LALYKEGNYY   
PEDV       TKYTEVQASR KLAQQKVNEC VKSQSQRYGF CGGDGEHIFS LVQAAPQGLL FLHTVLVPGD FVNVLAIAGL CVNGEIALTL REPGLVLFTH ELQTYTATEY   
TGEV       TRQAEVRASR QLAKDKVNEC VRSQSQRFGF CG-NGTHLFS LANAAPNGMI FFHTVLLPTA YETVTAWPGI CASDGDRTFG LVVKDVQLTL FRNLDD--KF   
PRCoV      TRQAEVRASR QLAKDKVNEC VRSQSQRFGF CG-NGTHLFS LANAAPNGMI FFHTVLLPTA YETVTAWSGI CALDGDRTFG LVVKDVQLTL FRNLDD--KF   
FCoV       TRQAEVRASR QLAKDKVNEC VRSQSQRFGF CG-NGTHLFS LANAAPNGMI FFHTVLLPTA YETVTAWPGI CASDGDRTFG LVVKDVQLTL FRNLDD--KF   
CCoV       TRQAEVRASR QLAKDKVNEC VRSQSQRFGF CG-NGTHLFS LANAAPNGMI FFHTVLLPTA YETVTAWSGI CASDGNRTFG LVVKDVQLTL FRNLDY--KF   
FIPV       TQYAEVKASR QIALEKVNEC VKSQSNRYGF CG-NGTHLFS LVNSAPEGLL FFHTVLLPTE WEEVTAWSGI CVNDTYAYVL KDFDHSIFSY NG------TY   
 
                   1310       1320       1330       1340       1350       1360       1370       1380       1390       1400                  
           ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....|  
HCoV-NL63  RVTSRVMFQP RLPVLSDFVQ IYNCNVTFVN ISRVELHTVI PDYVDVNKTL QEFAQNLPK- --YVKPNFDL TPFNLTYLNL SSELKQLEAK TASLFQTTVE   
HCoV-229E  RITSRIMFEP RIPTMADFVQ IENCNVTFVN ISRSELQTIV PEYIDVNKTL QELSYKLPN- --YTVPDLVV EQYNQTILNL TSEISTLENK SAELNYTVQK   
PEDV       FVSSRRMFEP RKPTVSDFVQ IESCVVTYVN LTSDQLPDVI PDYIDVNKTL DEILASLPN- --RTGPSLPL DVFNATYLNL TGEIADLEQR SESLRNTTEE   
TGEV       YLTPRTMYQP RVATSSDFVQ IEGCDVLFVN ATVSDLPSII PDYIDINQTV QDILENFRP- -NWTVPELTF DIFNATYLNL TGEIDDLEFR SEKLHNTTVE   
PRCoV      YLTPRTMYQP RVATSSDFVQ IEGCDVLFVN TTVSDLPSII PDYIDINQTV QDILENFRP- -NWTVPELTL DVFNATYLNL TGEIDDLEFR SEKLHNTTVE   
FCoV       YLTPRTMYQP RAATSSDFVQ IEGCDVLFVN ATVIDLPSII PDYIDINQTV QDILENYRP- -NWTVPELTL DIFNATYLNL TGEIDDLEFR SEKLHNTTVE   
CCoV       YLTPRTMYQP RVATSSDFVQ IEGCDVLFVN ATVIELPSII PDYIDINQTV QDILENFRP- -NWTVPELPL DIFNATYLNL TGEINDLEFR SEKLHNTTLE   
FIPV       MVTPRNMFQP RKPQMSDFVQ ITSCEVTFLN MTYTTFQEIV IDYIDINKTI ADMLEQYNPN YTTPELNLLL DIFNQTKLNL TAEIDQLEQR ADNLTTIAHE   
 
                   1410       1420       1430       1440       1450       1460       1470       1480                      
           ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|... 
HCoV-NL63  LQGLIDQINS TYVDLKLLNR FENYIKWPWW VWLIISVVFV VLLSLLVFCC LSTGCCGCCN CLTSSMRGCC DCGSTKLPYY EFEKVHVQ  
HCoV-229E  LQTLIDNINS TLVDLKWLNR VETYIKWPWW VWLCISVVLI FVVSMLLLCC CSTGCCGFFS CFASSIRGCC ESTKLPYYDV EKI--HIQ  
PEDV       LRSLINNINN TLVDLEWLNR VETYIKWPWW VWLIIVIVLI FVVSLLVFCC ISTGCCGCCG CCGACFSGCC RGPRLQPYEA FEK-VHVQ  
TGEV       LAILIDNINN TLVNLEWLNR IETYVKWPWY VWLLIGLVVI FCIPLLLFCC CSTGCCGCIG CLGSCCHSIC SRRQFENYEP IEK-VHVH  
PRCoV      LAILIDNINN TLVNLEWLNR IETYVKWPWY VWLLIGLVVI FCIPLLLFCC CSTGCCGCIG CLGSCCHSIF SRRQFENYEP IEK-VHVH  
FCoV       LAILIDNINN TLVNLEWLNR IETYVKWPWY VWLLIGLVVI FCIPLLLFCC CSTGCCGCIG CLGSCCHSMC SRRQFENYEP IEK-VHVH  
CCoV       LATLIDNINN TLVNLEWLNR IETYVKWPWY VWLLIGLVVI FCIPLLLFCC CSTGCCGCFG CIGSCCHSMC SRRQFESYEP IEK-VHVH  
FIPV       LQQYIDNLNK TLVDLDWLNR IETYVKWPWY VWLLIGLVVV FCIPLLLFCC LSTGFCGCFG CVGSCCHSLC SRRQFETYEP IEK-VHIH  
 
 

 

 

 

 

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 Methods online. 


