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CAAV                  H   G            H                                         K     I    T                 QQA   I                      E  I    H       K  S.KY DTKK .... CNM CGKEP..L   L N DVLQGKSNPQNNMNTHTCD.SE .H YFDS WYKDGGF  P 
HCoV-229E              H   G            H                                         K     E    E                 LGG   L                      I  L    V       S  V.GL DFNF .... VVY DVSKT..T   L L ISQVRLSKMGILKAEEFVAASD .T KCCT TYLNDPS  T 
HCoV-NL63              H   G            H                                         K     E    E                 LGG   L                      T  L    V       S  V.GL DFNF .... VVY DVSKT..T   L L ISQFRLSKMGVLKADDFVTASD .T RCCT TYLNELS  V 
TGEV                  H   G            H                                         K     E    E                 IGG   L                      S  L    I       S  V.GL DYGF .... VVF DVSKT..T   M L ISQVRLAKMGLFSVQEFMNNSD .T KSCC TYADDPS  N 
MHV-A59               H   G            H                                         K     Q    E                 IGG   L                      S  I    I       S  V.SL DYAF .... VVY SFNQK..I   L L IGLARRQQKSNLVIQEFVT.YD .S HSYF TDENSGS  S 
SARS-CoV              H   G            H                                         K     E    E                 LGG   M                      S  V    I       S  V.KL GYAF .... IVY DFSHG..Q   L L IGLAKRSQDSPLKLEDFIP.MD .T KNYF TDAQTGS  C 
HCoV-OC43              H   G            H                                         K     E    E                 IGG   L                      S  I    I       S  V.GL DYAF .... IVY NFNQK..I   L L IGLYRRQQTSNLVVQEFVS.YD .S HSYF TDEKSGG  S 
IBV                   H   G            H                                         K     K    Q                 LGG   V                      S  M    V       Y  VYG. DLGL .... ILY EVDKP..Q   L T IGMYRLLRANKLNAKSVTN.SD DV QNYF LS.DNGS  Q 
EToV                  H   G            H                                         K     E    N                 IGG   V                      K  I    I       V  R.AI T.MP ..NH VFS DFTEVGTD   V H VALN......GYKG.SIIPNYV .P ATGL NVG..RA  . 
WBV                   H   G            H                                         K     E    S                 IGG   L                      N  I    I       N  E.PN DEYK KLGH VSV DTSNVSWT   M V TAFQ......NITNYQLVSGPA .P MR.. NVALERG  V 
EAV                   H   G            H                                         K     E    A                 VGG   I                      A  V    A       A  A... KFAA H..P ACL EINKS..T   S F FSQY.........LPPLLP.AD .. ALVG SL.AGKA  A 
PRRSV                 H   G            H                                         K     E    E                 VGG   I                      S  V    V       A  V... EAAK L..P AFI DVKGT..T   C H TSKY.........LPRSLP.KD .. AVVG SS.PGRA  A 

 CAAV         D                     S                                               
 

 I   I K      G          N K                                              
 

Y FS  N EHYYKL TTG.LCLYL.   YA..                                            
 HCoV-229E     D                     S                                               
 

 T   L L      L          V K                                              
 

C YM  L DDFVSV KSL..DLTV.   VH..                                            
 HCoV-NL63     D                     S                                               
 

 T   L L      L          I K                                              
 

C YM  L DDFVTI KSL..DLGV.   VH..                                            
 TGEV         D                     S                                               
 

 T   I L      I          V K                                              
 

C YM  L DDFVTI KSL..DLNV.   VV..                                            
 MHV-A59      D                     S                                               
 

 T   L L      V          V K                                              
 

C VI  L DDFVDI KSL..NLKC.   VV..                                            
 SARS-CoV     D                     S                                               
 

 S   L L      I          I K                                              
 

C VI  L DDFVEI KSQ..DLSV.   VV..                                            
 HCoV-OC43     D                     S                                               
 

 T   I L      V          V K                                              
 

C VI  L DDFVAL KSL..NLNC.   VV..                                            
 IBV          D                     S                                               
 

 T   L L      L          K K                                              
 

C VV  L DDFLEL RNILKEYGTN   VV..                                            
 EToV         D                     S                                               
 

 T   V A      V          V K                                              
 

T LV  C NQLYEK KQQ..LEGVK   VI..                                            
 WBV          D                     S                                               
 

 T   T L      I          V K                                              
 

T AL  T .QDYYK ATT..NK.VT   TT..                                            
 EAV          D                     S                                               
 

 S   V A      L          L R                                              
 

C VV  Y PSFEPY HPE.....T.   VY..                                            
 PRRSV        D                     S                                               
 

 T   V L      L          A K                                              
 

C LT  Y PELRPY QPE.....T.   CW..                                            
 

* * *

CAAV                      H                                                          S          I I R L        E                                       D D A     SLRGAVVNGY Y Q   FGSKKQEF ACYNNGKGLL................NCKNLE...RSKY I S ELIG
BToV                   H                                                          G          I T K L        K                                       E A I     TGFAIDDS.T V A   FEC..DDL PTHL.SVELSCRSYWCT.....WKEPNVLSWK...FEG. N Y SVEN
EToV                   H                                                          G          I T K L        K                                       E A I     TGFAIDDN.T V A   FEY..DDL PTHV.SVEIVTRSHSARSASIIWKEPDVKGWT...FKG. N Y QVEN
WBV                    H                                                          G          I T A G        T                                       D A L     TFFT...STE I C   IGT..SDI AVHK.GITY.................DCKVKS...INN. I I ITTT
EAV                    H                                                          G          V T S V        A                                       D A A     SVWTRNNEVV L A   VGR..ANM TLKI.GDAM.................LTLTFK...KNG. F E VTT.
PRRSV                  H                                                          G          V T A V        A                                       D A S     GVFTIDGRRT V A   LN...GDT RVT..GDSYN................RMHTFK...TNG. Y W HA..
LDV                    H                                                          G          V T S L        A                                       D A A     GVFTINGNPV V A   LS...DGK RVS..CVGFS................QCLDFK...CAG. Y F RV..
GAV                    H                                                          G          L F R I        N                                       D E L     DLNGFLSGKS H P   FDT..CTD TLTR.HIRV..................TKGEE....TH. I L SEEY
TEV                    H                                                          T          I T K L        T                                       D I I     SLYGIGFGPF I N   FRR..NNG LLVQ.SLHGVFKVK............NTTTLQQHLIDGR M I RMPK
HAstV-1                 H                                                          G          I T A V        V                                       D A I     TGFFSGND.. V A   VGN..NTF NVCYEGLMY.................EAKVRY...MPEK I F TCP.

 

CAAV                                                                    T  G  G                                G            E                       V     G LT...LIRIPLHDKHSIPHISIHPDPLSYN PVTLYLSRYD.T LN.KDVLCVHTGFMSEGHHDIK  F DC  M 
BToV                                                                    T  G  G                                E            E                       E     A LL....RDFYGIDFKYLPFQQIECEFYKRM AVTIYSIKYG.S FATQAWQTVNGHFVCCN.....  G DS  P 
EToV                                                                    T  G  G                                E            E                       E     A LL....KDFYIEDFKYLPFQQIEKDFYKRM PVTIYSVKYG.S FATQAWQTVNGHFVCYN.....  G DS  P 
WBV                                                                     T  G  G                                S            I                       E     S YVNLSVQNIKLDSSFSQKSDNYQRNFVQFV FVDQQNSDAV.T NN..TVMLPSGHFFAIG.....  A ES  P 
EAV                                                                     T  G  G                                T            E                       T     S VQ....SELPGN....WP....QLHFAQPT GPASWCTATG.D EG.....LLSGEVCLAW.....  S DS  A 
PRRSV                                                                   T  G  G                                R            E                       N     S V.....DDWQGV....AP....VVKVAKGY GRAYWQTSTG.V PG.....IIGEGFAFCF.....  C DS  P 
LDV                                                                     T  G  G                                R            S                       K     S V.....ANWKGD....AP....KAELSH.R GRAYCSPLVG.L LD.....LLGKNSAFCF.....  C DS  P 
GAV                                                                     T  G  G                                R            R                       K     S ID...ATPFIKVESPFAE..ATELKFAKLQ TQHVYFVTADDI LG....SMSTDGYHNIS.....  D DC  I 
TEV                                                                     T  G  G                                T            S                       K     S LD...FPPFPQKLKFREP..QREERICLVT NFQTKSMSSM.V DTSCTFPSSDGIFWKHWIQ...  D QC  P 
HAstV-1                                                                  T  G  G                                T            T                       Q     A V.....GDLHPTARLKLS....KNPDYSCV VMAYVNEDLVVS AA....AMVYGNTLSYAVR...  D MS  P 

 

CAAV              H                                                                      LLGL                                                                FDPKGR.     CA..                                                             
BToV              H                                                                      VIGV                                                                VWR.DS.     QG..                                                             
EToV              H                                                                      IVGV                                                                VCN.GR.     QG..                                                             
WBV               H                                                                      IIGI                                                                TLN.GN.     YG..                                                             
EAV               H                                                                      VVGV                                                                VQ..GDA     TG..                                                             
PRRSV             H                                                                      LIGI                                                                ISESGD.     TG..                                                             
LDV               H                                                                      LLGI                                                                VDEDGN.     TG..                                                             
GAV               H                                                                      VVGA                                                                FDHLGN.     IV..                                                             
TEV               H                                                                      IVGI                                                                VSTRDGF     SA..                                                             
HAstV-1            H                                                                      VLAV                                                                CDKYCR.     QT..                                                             
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CAAV        C  C     L C  C R    C      H      H         Y  C    C      D   L   G    Y  YV  ENAY T A  E    F  S  TN  S  E   Q S  T   L  KT K     TT INL YTT RD T N    G        T   ..A  N AD   G HM Q L Y GH CL  N   V  HHCF             H
HCoV-229E    C  C     L C  C R    C      H      H         Y  C    C      D   L   G    G  VV  SQTV R G  L    L  K  YD  V  T   K I  I   V  NT G     VN VTK YLG LN A L    G        D   RPM  T CA   . FG D . F LA TP  .   S  N...             Y
HCoV-NL63    C  C     L C  C R    C      H      H         Y  C    C      D   L   G    G  VV  SQTV R G  L    L  K  YD  V  T   K I  I   V  NA G     VS VKK YLG LN A L    G        D   KPM  T CA   . FG D . F LA TP  .   S  G...             Y
TGEV        C  C     L C  C R    C      H      H         Y  C    C      D   L   G    G  VV  SQTV R G  L    L  K  YD  V  T   K I  I   V  SF G     VN VTK FLG LS A M    G        D   RPL  T CA   . MG K . F MS TP  .   N  N...             Y
MHV-A59     C  C     L C  C R    C      H      H         Y  C    C      D   L   G    G  VV  SQTS R G  I    L  K  YD  V  T   K V  V   V  NS G     VN VTK YLG MS V A    S        S   KPL  C CA   . MS D . Y LS SP  .   P  D...             Y
SARS-CoV    C  C     L C  C R    C      H      H         Y  C    C      D   L   G    G  VL  SQTS R G  I    L  K  YD  V  T   K V  V   V  NA G     VT VTQ YLG MS V A    N        A   RPF  C CC   . IS S . L LS NP  .   P  D...             Y
HCoV-OC43    C  C     L C  C R    C      H      H         Y  C    C      D   L   G    G  VV  SQTS R G  I    L  K  YD  V  T   K V  V   V  NA G     VN VTK YLG MS V A    S        S   KPL  C CC   . MA D . Y LS SP  .   P  D...             Y
IBV         C  C     L C  C R    C      H      H         Y  C    C      D   L   G    G  VV  SQTI R G  I    L  K  YD  V  T   K V  I   I  SQ G     EA VTK YLG MS C V    N        N   KPF  C CC   . MH D . N LS NP  .   L  G...             Y

 

CAAV      C  HKP                                                                    Y        AV I                                                                EA   KN  R ..                                                              
HCoV-229E  C  HKP                                                                    Y        SF L                                                                VD   HL  P ..                                                              
HCoV-NL63  C  HKP                                                                    Y        SF L                                                                TN   QL  P ..                                                              
TGEV      C  HKP                                                                    Y        SF L                                                                MN   QL  P ..                                                              
MHV-A59   C  HKP                                                                    Y        SF L                                                                ED   QY  K ..                                                              
SARS-CoV  C  HKP                                                                    Y        SF L                                                                KS   PI  P ..                                                              
HCoV-OC43  C  HKP                                                                    Y        SF L                                                                ED   QY  K ..                                                              
IBV       C  HKP                                                                    F        SI L                                                                GN   KL  P ..                                                              
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