
-1 9P 14- 19- 19-

SARS-CoV-2-Wuhan-Hu-1_spike/1-1273

HCoV_229E_spike/1-1171

HCoV_NL63_spike/1-1356

HCoV_OC43_spike/1-1358

HCoV_HKU1_spike/1-1351

- - - - M F V F L V L L - P L V S S - - - - - - - - - - Q C V N L - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

- - M K L F L I L L V L - P L A S C F F - - - - - - - - T C N S N A N L S M L Q L G V P D N

- - - M F L I L L I S L - P T A F A V I G D L - - - - - N C P L D P K L - - - - K G S - - -

- - - - M F L I I F I L - P T T L A V I G D F - - - - - N C T N S - - - - - - - - - F - - -

Conservation

Quality

Consensus

Occupancy

- - - - 1 1 2 1 2 1 0 2 - 2 1 2 0 1 - - - - - - - - - - 1 2 1 0 0 - - - - - - - - - - - - -

                                              

- - M + M F L I L + + L - P + A S A V I G D + - - - - - N C + N + + + L S M L Q + G + P D N



23- 27- 36V 46S

SARS-CoV-2-Wuhan-Hu-1_spike/1-1273

HCoV_229E_spike/1-1171

HCoV_NL63_spike/1-1356

HCoV_OC43_spike/1-1358

HCoV_HKU1_spike/1-1351

- - T T R T - - - - - Q L P P - - - A Y T N S F T RG V Y Y P D K V F R S S V L H S T Q D L

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

S S T I V T G L L P T HWF C A NQ S T S V Y S A NG F F Y I D V G N H R S A F A L H T G Y

- F N N R D T G L P S I S T D - - - T V D V T NG L G T Y Y V L D R V Y L N T T L F L NG Y

- I N D Y N K T I P R I S E D - - - V V D V S L G L G T Y Y V L N R V Y L N T T L L F T G Y

Conservation

Quality

Consensus

Occupancy

- - 2 0 0 2 - - - - - 0 0 0 1 - - - 1 1 2 1 1 0 2 0 3 1 2 3 0 0 0 0 0 1 0 2 2 1 1 0 1 1 1 1

                                              

S + + + R T + + L P + I S + D A NQ + V D V S + G L G T Y Y V + + R V Y L + T T L L + T G Y



56L 66H 70- 70- 70-

SARS-CoV-2-Wuhan-Hu-1_spike/1-1273

HCoV_229E_spike/1-1171

HCoV_NL63_spike/1-1356

HCoV_OC43_spike/1-1358

HCoV_HKU1_spike/1-1351

F L P F F S N V T WF H A I - - - H - - - - - - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Y D A N - - - - - Q Y Y I Y V T N E I G L N A S V T L K I C K F S R N T T F D F L S N A S S

Y P T SG S T Y R NM A L K - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

F P K SG A N F R D L A L K - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Conservation

Quality

Consensus

Occupancy

2 0 0 0 - - - - - 1 1 1 1 1 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

                                              

+ P + SG S N + R + + A L K V T N + I G L N A S V T L K I C K F S R N T T F D F L S N A S S



70- 70- 70- 70-

SARS-CoV-2-Wuhan-Hu-1_spike/1-1273

HCoV_229E_spike/1-1171

HCoV_NL63_spike/1-1356

HCoV_OC43_spike/1-1358

HCoV_HKU1_spike/1-1351

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - M F V L L V A Y - -

S F D C I V N L L F T E Q L G A P L G I T I S G E T V R L H L Y N V T R T F Y V P A A Y K L

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Conservation

Quality

Consensus

Occupancy

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

                                              

S F D C I V N L L F T E Q L G A P L G I T I S G E T V R L H L Y N V T R + F + + + + A Y K L



70- 70- 70- 70-

SARS-CoV-2-Wuhan-Hu-1_spike/1-1273

HCoV_229E_spike/1-1171

HCoV_NL63_spike/1-1356

HCoV_OC43_spike/1-1358

HCoV_HKU1_spike/1-1351

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - A - - - L L H I A G CQ T T NG T N T S H S V C NG C V G H S

T K L S V K C Y F N Y S C V F S V V N A T V T V N V T T H NG R V V N Y T V C D D C NG Y T

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Conservation

Quality

Consensus

Occupancy

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

                                              

T K L S V K C Y F N Y S C V F + V V N + + + + + + + + T + NG + + + + + + V C + + C + G + +



70- 70V 77- 84L 91Y

SARS-CoV-2-Wuhan-Hu-1_spike/1-1273

HCoV_229E_spike/1-1171

HCoV_NL63_spike/1-1356

HCoV_OC43_spike/1-1358

HCoV_HKU1_spike/1-1351

- - - - - - - - - - - - - V S G T NG T - - - - K R - F D N - P V L P F N DG V - - - Y F A

E N V F A V E S GG Y I - - - - - - P S N F S F N NWF L L T N T S S V V DG V V R S F Q P

D N I F S V QQ DG R I - - - - - - P NG F P F N NWF L L T NG S T L V DG V S R L Y Q P

- - - - - - - - - - - - - - - - - - G T D L L S K L WF K P P F L S D F I NG I - - - F A K

- - - - - - - - - - - - - - - - - - G S K Y L S T L WY K P P F L S D F N NG I - - - F S K

Conservation

Quality

Consensus

Occupancy

- - - - - - - - - - - - - - - - - - 7 8 0 1 0 0 6 4 3 9 3 5 1 5 6 5 4 7 6 8 * 9 - - - 9 5 3

                                              

+ N + F + V + + + G + I - V S G T NG + + F L + + + WF + + + + L S D F + DG V + R + F Q +



96- 96- 97- 106F

SARS-CoV-2-Wuhan-Hu-1_spike/1-1273

HCoV_229E_spike/1-1171

HCoV_NL63_spike/1-1356

HCoV_OC43_spike/1-1358

HCoV_HKU1_spike/1-1351

S T - - - - - - - - - - - - - - - - - - - - - E - - - - K S N I I RGW I F G T T L D S K T

L L L N C L WS V S G S Q F T T G F V Y F NG T G - - - RG - A C KG F Y S N A S S D - - -

L R L T C L WP V P G L K S S T G F V Y F N A T G - - - S D V N C NG Y Q H N S V V D - - -

V K N T K V - - - - - - - - F K DG V - - - - - - - - - M Y S E F P A I T I G S T F V N T S

V K N T K L - - - - - - - - Y V N N T - - - - - - - - - L Y S E F S T I V I G S V F V N T S

Conservation

Quality

Consensus

Occupancy

5 4 0 2 1 2 - - - - - - - - 0 1 1 0 2 - - - - - - - - - 3 3 1 3 7 3 8 7 5 2 7 7 6 4 5 - - -

                                              

+ K + T + L W+ V + G + + + + T G F V Y F N + T G - - - + Y S E + + G I + I G S + F D N T S



116S 117L 123- 127V 134-

SARS-CoV-2-Wuhan-Hu-1_spike/1-1273

HCoV_229E_spike/1-1171

HCoV_NL63_spike/1-1356

HCoV_OC43_spike/1-1358

HCoV_HKU1_spike/1-1351

Q S - - - - - - - - - L L I V N N - - - - - - - A - - - T N V V I K V - - C E F - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - V I R - Y N I N F E E - - - -

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - V M R - Y N L N F S A N S L D

Y S - - - - - - - - - V V V Q P R T I N S T Q DG V N K L QG L L E V S V CQ Y - - - - - -

Y T - - - - - - - - - I V V Q P H - - - - - - - - - - - - NG I L E I T A CQ Y - - - - - -

Conservation

Quality

Consensus

Occupancy

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 9 9 7 - 1 1 8 7 9 - - - - - -

                                              

Y S - - - - - - - - - + V V Q P + T I N S T Q D + V N K + NG V + + V Y N C + F + + N S L D



134- 134- 142G 149N

SARS-CoV-2-Wuhan-Hu-1_spike/1-1273

HCoV_229E_spike/1-1171

HCoV_NL63_spike/1-1356

HCoV_OC43_spike/1-1358

HCoV_HKU1_spike/1-1351

- - - - - - - - - - - - - - - - - Q F C N D P F L G V Y Y H K N - - - N K S WM E S E F R V

N L R RG T I L F K T S Y G A V V F Y C T N N T L V S G D A H I - - - - - P S - G T V L G N

N L K SG V I V F K T L Q Y D V L F Y C S N S S S G V L D T T I - - - - - P F - G P S S Q P

- - - - - - - - - - - - - - - - - NM C E H P H T S C H P N L G N H F K E L WH L D T G V V

- - - - - - - - - - - - - - - - - T M C E Y P H T V C K S K - G S I R N E S WH I D S S E P

Conservation

Quality

Consensus

Occupancy

- - - - - - - - - - - - - - - - - 6 8 * 5 4 7 3 5 6 6 3 2 3 1 5 - - - - - 4 5 - 3 4 3 4 2 6

                                              

N L + + G + I + F K T + + + + V + F + C E N P H + + + + D + + + + + + N E + WHG D S S + +



169E 179L 189L 199G

SARS-CoV-2-Wuhan-Hu-1_spike/1-1273

HCoV_229E_spike/1-1171

HCoV_NL63_spike/1-1356

HCoV_OC43_spike/1-1358

HCoV_HKU1_spike/1-1351

Y S S A N N C T F E Y V S Q P F L M D L E G K QG N F K N L R E F V F K N I DG Y F K I Y S

F Y C F V N T T I - - - - - - G N E T T S A F V G A L P K T V R E F V I S R T G H F Y I NG

Y Y C F I N S T I - - - - - - N T T H V S T F V G I L P P T V R E I V V A R T GQ F Y I NG

S - C L Y K R N F T Y D V N A T - - - - - - - - - - - - - Y L Y F H F Y Q E GG T F Y A Y F

L - C L F K K N F T Y N V S A D - - - - - - - - - - - - - WL Y F H F Y Q E RG V F Y A Y Y

Conservation

Quality

Consensus

Occupancy

4 - 7 6 5 6 4 9 8 - - - - - - 3 - - - - - - - - - - - - - 6 4 5 5 4 7 4 6 4 3 * 3 * 7 7 7 5

                                              

Y Y C + + N + T F T Y + V + A + + + + + S + F V G + L P + T + + F H F Y Q + T G + F Y I Y G



209P 217P 227V 237R 247S

SARS-CoV-2-Wuhan-Hu-1_spike/1-1273

HCoV_229E_spike/1-1171

HCoV_NL63_spike/1-1356

HCoV_OC43_spike/1-1358

HCoV_HKU1_spike/1-1351

K H T P I N L - - V R D L P QG F S A L E P L V D L P I G I N I T R F Q T L L A L H R S Y L

- - - - - - - - - Y R Y F S L G D V E A V - - - - - - - - - - - - N F N V T N A - - - - - -

- - - - - - - - - F K Y F D L G F I E A V - - - - - - - - - - - - N F N V T T A - - - - - -

- - - - - - - - - - - - T D T G F V T K F - L F N V Y L GM A L S H Y Y V M P L T C I S - -

- - - - - - - - - - - - A D V GM P T T F - L F S L Y L G T I L S H Y Y V M P L T C K A - -

Conservation

Quality

Consensus

Occupancy

- - - - - - - - - - - - 5 5 6 * 4 4 4 4 3 - - - - - - - - - - - - 5 9 7 8 7 5 7 - - - - - -

                                              

K H T P I N L - - + R Y F D L G F V + A + P L F + L Y L G + + L S + F + V + P A T C + S Y L



257G 267V 277L 287D

SARS-CoV-2-Wuhan-Hu-1_spike/1-1273

HCoV_229E_spike/1-1171

HCoV_NL63_spike/1-1356

HCoV_OC43_spike/1-1358

HCoV_HKU1_spike/1-1351

T PG D S S S GWT A G A A A Y Y V G Y L Q P R T F L L K Y N E NG T I T D A V D C A L - D

- - - - - - A - - - - - - T I V C T V A L A S Y A D V L V N V S Q T A I A N I I Y C N - - S

- - - - - - S A - - - - - T D F WT V A F A T F V D V L V N V S A T N I Q N L L Y C D - - S

- - - - - - R R D I G F T L E Y WV T P L T P RQ Y L L A F NQ DG I I F N A V D CM S - D

- - - - I S S N T D N E T L E Y WV T P L S R RQ Y L L N F D E HG V I T N A V D C S S - S

Conservation

Quality

Consensus

Occupancy

- - - - - - 4 0 - - - - - 6 3 6 7 8 7 4 8 6 3 5 5 4 9 * 3 6 5 6 2 8 5 * 5 8 7 9 5 * 4 - - 7

                                              

T PG D + S S + + + + + T + E Y WV + + L A P RQ + L L V + + + + G + I T N A V D C + S - S



296L 306F 316S 326I 333-

SARS-CoV-2-Wuhan-Hu-1_spike/1-1273

HCoV_229E_spike/1-1171

HCoV_NL63_spike/1-1356

HCoV_OC43_spike/1-1358

HCoV_HKU1_spike/1-1351

P L S E T K C T L K S F T V E K G I YQ T S N F R V Q P T E S I V R - F P N I - - - - - T N

V I N R L R C DQ L S F D V P DG F Y S T S P I Q P V E L P M S I V S L P V Y H K H T F I V

P F E K L Q C E H L Q F G L Q DG F Y S A N F L D D N V L P E T Y V A L P I Y Y Q H T D I N

F M S E I K C K T Q S I A P P T G V Y E L NG Y T V Q P I A D V Y R - R K P D - - - - - L P

F L S E I Q C K T Q S F A P N T G V Y D L S G F T V K P V A T V Y R - R I P N - - - - - L P

Conservation

Quality

Consensus

Occupancy

5 8 6 7 7 7 * 5 3 5 8 8 5 6 5 5 * 7 * 6 6 9 4 7 5 4 4 3 7 3 4 5 6 4 - 4 3 5 3 - - - - - 7 6

                                              

+ L S E + + C K T + S F A + P + G + Y S + S G F T V Q P L + + V Y R + + P P Y + + H T + + +



338F 348A 358I 367V

SARS-CoV-2-Wuhan-Hu-1_spike/1-1273

HCoV_229E_spike/1-1171

HCoV_NL63_spike/1-1356

HCoV_OC43_spike/1-1358

HCoV_HKU1_spike/1-1351

L C - - P F G E V F N A T R F A S V Y A WN R K R I S N C - V A D Y S V L - Y N S A S F S T

L H - - - - - V K F E HQ RG P G K C - - - - - - - Y N C R - - - P S V I N I T L A - - - -

F T - - - - - A T - - - A S F GG S C - - - - - - - Y V C K - - - P HQ V N I S L N - - - -

N C - - N I E A WL N D K S V P S P L NWE R K T F S N C - N F NM S S L - M S F I Q A D S

D C - - D I D NWL N N V S V P S P L NWE R R I F S N C - N F N L S T L - L R L V H V D S

Conservation

Quality

Consensus

Occupancy

3 5 - - - - - 3 4 1 1 0 3 6 6 7 8 2 6 - - - - - - - 6 7 * - - - - 4 4 5 9 - 7 5 4 5 - - - -

                                              

L C - - + I + A W+ N + + S + P S P + NWE R K + F S N C + N F N P S V L N I S L A + + D S



386K 396Y 406E 415T

SARS-CoV-2-Wuhan-Hu-1_spike/1-1273

HCoV_229E_spike/1-1171

HCoV_NL63_spike/1-1356

HCoV_OC43_spike/1-1358

HCoV_HKU1_spike/1-1351

F K C YG V S P T K L N D L C F T N V Y A D S F V I RG D E V RQ - I A P GQ T G K I A D Y

- - - - - N F N E T K G P L C V D T S - - - H F T - - T Q F V D N V - - - - - - K L A - - -

- - - - - G - - - - N T S V C V R T S - - - H F S - - I R Y I Y N R V K S G S P G D S - - -

F T C N N I D A A K I Y GM C F S S I T I D K F A I P N R R K V D - L Q L G N L G Y L Q S S

F S C N N L D K S K I F G S C F N S I T V D K F A I P N R R R D D - L Q L G S S G F L Q S S

Conservation

Quality

Consensus

Occupancy

- - - - - 5 0 0 0 2 4 5 4 5 * 7 4 8 5 - - - 4 * 6 - - 5 6 4 4 2 7 - 2 0 0 3 1 0 5 2 5 - - -

                                              

F + C N N + D + + K I + G L C F + + + T + D + F A I P N R R V D + + L Q L G S + G + L Q S S



425L 435A 445V 449- 449-

SARS-CoV-2-Wuhan-Hu-1_spike/1-1273

HCoV_229E_spike/1-1171

HCoV_NL63_spike/1-1356

HCoV_OC43_spike/1-1358

HCoV_HKU1_spike/1-1351

N Y K L P D D F T G C V I A WN S N N L D S K V GG N - - - - - - - - - - - - - - - - - - -

RWS A S I N T G N C P F S F G - - - - - - K - - - - - - - - V N N F V K F G S - - - - - -

S WH I Y L K S G T C P F S F S - - - - - - K - - - - - - - - L N N F Q K F K T - - - - - -

N Y R I D T T A T S CQ L Y Y N L P A A N V S V S R F N P S T WN K R F G F I E D S V F V P

N Y K I D I S S S S CQ L Y Y S L P L V N V T I N N F N P S S WN R R Y G F G S F N V - - -

Conservation

Quality

Consensus

Occupancy

6 + 4 7 2 4 4 5 7 7 * 5 8 5 9 7 - - - - - - 5 - - - - - - - - 1 2 1 0 0 1 2 1 1 - - - - - -

                                              

N Y K I D I + S + S C + + + + + L P + + N V K V + + F N P S + WN N + + + F G S + + V F V P



449- 458K 467D 477S

SARS-CoV-2-Wuhan-Hu-1_spike/1-1273

HCoV_229E_spike/1-1171

HCoV_NL63_spike/1-1356

HCoV_OC43_spike/1-1358

HCoV_HKU1_spike/1-1351

- - - - - - - - Y N Y L Y R L F R K S N L K P - F E R D I S T E I Y Q A G S T P C NG V E G

- - - - - - - - - - - - - - - V C F S L K D I P - - GG C A M P I M A N - - - - - - - - - -

- - - - - - - - - - - - - - - I C F S T V E V P - - G S C N F P L E A T - - - - - - - - - -

Q P T G V F T N H S V V Y AQ H C F K A P K N - - - - - - - - - - - - - - F C P C S S - - -

- - - - - - S S Y D V V Y S D H C F S V N S D - - - - - - - - - - - - - - F C P C A D P S V

Conservation

Quality

Consensus

Occupancy

- - - - - - - - - - - - - - - 4 5 6 5 5 3 4 3 - - - - - - - - - - - - - - - - - - - - - - -

                                              

Q P T G V F + + Y + V V Y + + H C F S + + K + P F E G + C + + P I + A + G F C P C + + + + +



487N 488- 489- 489- 490F

SARS-CoV-2-Wuhan-Hu-1_spike/1-1273

HCoV_229E_spike/1-1171

HCoV_NL63_spike/1-1356

HCoV_OC43_spike/1-1358

HCoV_HKU1_spike/1-1351

F N - - - - - - - - - - C - - - - - - - - - - - - - - - - - - - - - - - - - - - Y F P L Q S

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

- - - C PG K N NG I G T C P A G T N Y L T C D N L - - - - - - - - - - - - C T L D P I T F

V N S C V K S K P L S A I C P A G T K Y R H C D L D T T L Y V N NWC R C S C L P D P I S T

Conservation

Quality

Consensus

Occupancy

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

                                              

+ N S C + + + + + + + + + C P A G T + Y + + C D + + T T L Y V N NWC R C S C + + D P I + +



499- 502G 503- 503-

SARS-CoV-2-Wuhan-Hu-1_spike/1-1273

HCoV_229E_spike/1-1171

HCoV_NL63_spike/1-1356

HCoV_OC43_spike/1-1358

HCoV_HKU1_spike/1-1351

Y G F Q - - - - - - - - P T NG - - - - - - - - - - - - - - - - - - - - - - - V G Y Q P Y R

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - L V N - - - - - H K S H N I G S L

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - WH Y - - - - - T S Y T I V G A L

K A P D T Y K C P Q T K S L V G I G E H C S G L A V K S D Y CG N - - - - N S C T CQ P Q A

- - Y S P N T C P Q K K V V V G I G E H C P G L G I N E E K CG T Q L N H S S C S C S P D A

Conservation

Quality

Consensus

Occupancy

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - 1 1 0 - - - - - 1 1 4 3 5 5 7 3 3

                                              

+ + + + + + + C P Q + K + + V G I G E H C + G L + + + + + + CG + Q L N H + S C T CQ P + +



519- 519- 523T 528K

SARS-CoV-2-Wuhan-Hu-1_spike/1-1273

HCoV_229E_spike/1-1171

HCoV_NL63_spike/1-1356

HCoV_OC43_spike/1-1358

HCoV_HKU1_spike/1-1351

V V V L S F E L L - - - - - - - - - - - - - - - - H A P A T V CG P - - - - - K K S T N L V

Y V S WS DG D V I T G - - - - - - - - - - - - - V - P K P V - - - - - E G V S S F M N V T

Y V T WS E G N S I T G - - - - - - - - - - - - - V - P Y P V - - - - - S G I R E F S N L V

F L GWS A D S C L QG D K C N I F A N F I L H D V N NG L T C S T - - D L Q K A N T E I E

F L GWS F D S C I S N N R C N I F S N F I F NG I N S G T T C S N - - D L L Y S N T E V S

Conservation

Quality

Consensus

Occupancy

6 9 6 7 * 3 4 3 5 2 1 1 - - - - - - - - - - - - - 4 - 7 4 5 8 - - - - - 1 1 0 4 3 5 6 7 9 3

                                              

+ VGWS F + S C I T G + + C N I F + N F I + + + V N P G + V C S + - - D + + K S + T N + V



538C 548G 558K 563Q 572T

SARS-CoV-2-Wuhan-Hu-1_spike/1-1273

HCoV_229E_spike/1-1171

HCoV_NL63_spike/1-1356

HCoV_OC43_spike/1-1358

HCoV_HKU1_spike/1-1351

K N K C V N F N F NG L T G T G V L T E S N K K F - - - - - L P F QQ F G R - D I A D T T D

L N K C T K Y N I Y D V S G V G V I R I S N D T - - - - - - - F L NG I T Y T S T S G N L L

L N N C T K Y N I Y D Y V G T G I I R S S NQ S - - - - - - - L A GG I T Y V S N S G N L L

L G V C V N Y D L Y G I S GQG I F V E V N A T Y - - - - Y N SWQ N L L Y - D S NG N L Y

T G V C V N Y D L Y G I T GQG I F K E V S A A Y - - - - Y N NWQ N L L Y - D S NG N I I

Conservation

Quality

Consensus

Occupancy

5 7 4 * 8 6 9 8 8 7 5 6 6 * 6 * 9 8 4 3 6 9 3 4 - - - - - - - 3 5 6 6 8 6 6 - 7 5 7 5 9 7 3

                                              

L N + C V N Y N + Y G I + G + G I + R E S N A T Y - - - - Y N + WQ + + + Y + D S + G N L L



578D 588T 598I 608V

SARS-CoV-2-Wuhan-Hu-1_spike/1-1273

HCoV_229E_spike/1-1171

HCoV_NL63_spike/1-1356

HCoV_OC43_spike/1-1358

HCoV_HKU1_spike/1-1351

- A V R - - - D P Q T L E I L D I T P C S F GG V S V I T P G T N T S NQ V A V L Y Q D V N

- G F K - - - D V T NG T I Y S I T P C N P P DQ L V V - Y Q - - - - Q A V V G A M L S E N

- G F K - - - N V S T G N I F I V T P C NQ P DQ V A V - Y Q - - - - Q S I I G A M T A V N

- G F R - - - D Y I T N R T F M I H S C Y S G R V S A A Y H - - A N S S E P A L L F R N I K

- G F K - - - D F L T N K T Y T I L P C Y S G R V S A A F Y - - Q N S S S P A L L Y R N L K

Conservation

Quality

Consensus

Occupancy

- + 7 9 - - - 8 4 5 9 5 5 7 7 3 9 4 7 * 6 4 7 3 6 5 8 7 - 3 - - - - - 8 4 6 7 7 7 8 4 5 4 6

                                              

- G F K - - - D V + T + + I + + I T P C + S G + V S A + + Y Q T + N S + S + A + L + R N V N



618T 628Q 636Y 646R 656V

SARS-CoV-2-Wuhan-Hu-1_spike/1-1273

HCoV_229E_spike/1-1171

HCoV_NL63_spike/1-1356

HCoV_OC43_spike/1-1358

HCoV_HKU1_spike/1-1351

C T E V P V A I H A DQ L T - - P T WR V Y S T G S N V F Q T R A G C L I G A E H V - - - -

F T S YG - - F - S N V V E - - - - - - - - - M P K - F F Y A - - - - - - - - - - - - - - -

E S R YG - - L - Q N L L Q - - - - - - - - - L P N - F Y Y V - - - - - - - - - - - - - - -

C N Y V F N N S L T RQ L Q P - - - - - - - - - I N Y S F D S Y L G C V V N A Y N S - - - -

C S Y V L N N I S - - - F I S - - - - - - - - - Q P F Y F D S Y L G C V L N A V N L - - - -

Conservation

Quality

Consensus

Occupancy

4 8 3 6 4 - - 4 - 0 1 0 7 4 - - - - - - - - - - 4 3 - 4 9 5 6 - - - - - - - - - - - - - - -

                                              

C + Y VG N N I + + NQ L Q + - P T WR V Y S + P N + F F + S Y L G C V + N A + N + - - - -



658- 667- 673S 682R

SARS-CoV-2-Wuhan-Hu-1_spike/1-1273

HCoV_229E_spike/1-1171

HCoV_NL63_spike/1-1356

HCoV_OC43_spike/1-1358

HCoV_HKU1_spike/1-1351

- - - N - - N S Y E C D I P I - - - - G A G I C A S Y Q T Q T - N S P R R A R S V A S Q S I

- - - - S NG T Y N C T D A V L T Y S S F G V C A DG S I I A V - Q P R N - - - V S Y D S V

- - - - S NGG N N C T T A V M T Y S N F G I C A DG S L I P V - R P R N - - - S S D NG I

- - - T A I S V Q T C D L T V - - - - G S G Y C V D Y S K - - N R R S R R A I T T G Y R F T

- - - T S Y S V S S C D L RM - - - - G S G F C I D Y A L P S S R R K R RG I S S P Y R F V

Conservation

Quality

Consensus

Occupancy

- - - - 2 0 7 6 6 5 * 7 4 3 8 - - - - 7 5 * 6 * 7 7 6 6 5 0 1 1 - 6 3 * 7 - - - 6 6 4 6 5 7

                                              

- - - T S N + V Y N C D L A V + T Y S G + G I C A D Y S L I + V R R P R R A I S + S Y R + +



699L 708S 718F 728P

SARS-CoV-2-Wuhan-Hu-1_spike/1-1273

HCoV_229E_spike/1-1171

HCoV_NL63_spike/1-1356

HCoV_OC43_spike/1-1358

HCoV_HKU1_spike/1-1351

- - - I A Y T M S L - G A E N S V A Y S N N S I A I P T N F T I S V T T E I L P V S M T K T

- - - - - - - - - - - - - - - - S A I V T A N L S I P S NWT T S V Q V E Y L Q I T S T P I

- - - - - - - - - - - - - - - - S A I I T A N L S I P S NWT T S V Q V E Y L Q I T S T P I

N F - E P F T V N S V N D S L E P V GG L Y E I Q I P S E F T I G NM E E F I Q T S S P K V

T F - E P F N V S F V N D S V E T V GG L F E I Q I P T N F T I A G H E E F I Q T S S P K V

Conservation

Quality

Consensus

Occupancy

- - - - - - - - - - - - - - - - 5 8 5 5 6 5 6 + 6 * * 8 7 9 * 7 8 6 4 4 * 7 + 7 7 8 6 7 4 7

                                              

+ F - E P F T V S + V N D S + E S A + G + A + I + I P S N F T I S VQ + E + L Q + S S T K +



738C 748E 758S 768T 778T

SARS-CoV-2-Wuhan-Hu-1_spike/1-1273

HCoV_229E_spike/1-1171

HCoV_NL63_spike/1-1356

HCoV_OC43_spike/1-1358

HCoV_HKU1_spike/1-1351

S V D C T M Y I CG D S T E C S N L L L Q Y G S F C T Q L N R A L T G I A V E Q D K N T Q E

V V D C S T Y V C NG N V R C V E L L K Q Y T S A C K T I E D A L R N S A M L E S A D V S E

V V D C A T Y V C NG N P R C K N L L K Q Y T S A C K T I E D A L R L S A H L E T N D V S S

T I D C A A F V CG D Y A A C K L Q L V E Y G S F C D N I N A I L T E V N E L L D T T Q L Q

T I D C S A F V C S N Y A A C H D L L S E Y G T F C D N I N S I L N E V N D L L D I T Q L Q

Conservation

Quality

Consensus

Occupancy

6 9 * * 7 7 9 9 * 7 5 6 5 3 * 2 4 7 * 3 8 * 8 8 7 * 5 8 + 7 3 7 * 6 3 5 7 2 5 5 6 3 7 6 5 6

                                              

+ V D C + + Y V C + + + A + C K N L L K Q Y G S F C + + I N D A L + E + A + L + D + + + + +



787- 792P 802F 809-

SARS-CoV-2-Wuhan-Hu-1_spike/1-1273

HCoV_229E_spike/1-1171

HCoV_NL63_spike/1-1356

HCoV_OC43_spike/1-1358

HCoV_HKU1_spike/1-1351

V F A Q V K - - - - - - Q I Y K T P P I K D F GG F N F S Q I L - P D - - - P S K P S K R S

M L T F D - - - - K K A - - F T L A N V S S F G D Y N L S S V I P S L P R S G S R V A G R S

M L T F D - - - - S N A - - F S L A N V T S F G D Y N L S S V L P Q R N I R S S R I A G R S

V A N S L M NG V T L S T K L K DG V N F N V D D I N F S P V L G C L G S E C S K A S S R S

V A N A L MQG V T L S S N L N T N L H S D V D N I D F K S L L G C L G S Q CG S - S S R S

Conservation

Quality

Consensus

Occupancy

8 6 7 5 4 - - - - 1 0 2 - - 7 5 4 6 5 3 3 7 7 5 5 7 8 8 5 6 9 + 1 5 3 1 0 1 6 8 5 0 8 4 * *

                                              

V + + F + M + G V T L + + + + K + A N V S + F G D + N F S S V L + C L G S + C S + + S + R S



818I 828L 837Y 844- 852A

SARS-CoV-2-Wuhan-Hu-1_spike/1-1273

HCoV_229E_spike/1-1171

HCoV_NL63_spike/1-1356

HCoV_OC43_spike/1-1358

HCoV_HKU1_spike/1-1351

F I E D L L F N K V T L A D A G F I - K Q Y G D C L - - G D - - - I A A R D L I C A Q K F N

A I E D I L F S K L V T S G L G T V D A D Y K K C T K G - - - - - L S I A D L A C A Q Y Y N

A L E D L L F S K V V T S G L G T V D V D Y K S C T K G - - - - - L S I A D L A C A Q Y Y N

A I E D L L F D K V K L S D V G F V - E A Y N N C T - - GG - - - A E I R D L I C V Q S Y K

L L E D L L F N K V K L S D V G F V - E A Y N N C T - - GG - - - S E I R D L L C V Q S F N

Conservation

Quality

Consensus

Occupancy

6 + * * + * * 7 * 9 5 7 8 5 7 * 7 9 - 2 4 * 4 4 * 7 - - - - - - - 5 4 7 4 * * 7 * 8 * 4 9 6

                                              

A I E D L L F + K V + L S D + G F V D E + Y + N C T K GGG - - - L + I R D L + C A Q + Y N



862P 872Q 882I 892A

SARS-CoV-2-Wuhan-Hu-1_spike/1-1273

HCoV_229E_spike/1-1171

HCoV_NL63_spike/1-1356

HCoV_OC43_spike/1-1358

HCoV_HKU1_spike/1-1351

G L T V L P P L L T D EM I A Q Y T S A L L A G T I T S GWT F G A G A A L Q I P F A MQM

G I M V L P G V A D A E RM A M Y T G S L I GG I A L GG L T S A - - - - A S I P F S L A I

G I M V L P G V A D A E RM A M Y T G S L I GGM V L GG L T S A - - - - A A I P F S L A L

G I K V L P P L L S E NQ I S G Y T L A A T S A S L F P PWT A A - - - - A G V P F Y L N V

G I K V L P P I L S E T Q I S G Y T T A A T V A A M F P PWS A A - - - - A G V P F S L N V

Conservation

Quality

Consensus

Occupancy

* + 6 * * * 7 9 7 6 4 6 6 9 8 6 * * 5 8 7 7 6 + 5 7 6 6 7 7 8 5 + - - - - 7 6 9 * * 5 9 6 8

                                              

G I + V L P P + L + + E + I A + Y T G A L + GG + + + + GWT + A A G A A A G I P F S L + V



912T 922L 932G 936-

SARS-CoV-2-Wuhan-Hu-1_spike/1-1273

HCoV_229E_spike/1-1171

HCoV_NL63_spike/1-1356

HCoV_OC43_spike/1-1358

HCoV_HKU1_spike/1-1351

A Y R F NG I G V T Q N V L Y E NQ K L I A NQ F N S A I G K I Q - - - - - - - - - - - - -

Q S R L N Y V A L Q T D V L Q E NQ K I L A A S F N K A M T N I V D A F T G V N D A I T Q T

Q A R L N Y V A L Q T D V L Q E NQ K I L A A S F N K A I N N I V A S F S S V N D A I T Q T

Q Y R I NG L G V T M D V L S Q NQ K L I A N A F N N A L H A I Q - - - - - - - - - - - - -

Q Y R I NG L G V T M D V L N K NQ K L I A N A F N K A L L S I Q - - - - - - - - - - - - -

Conservation

Quality

Consensus

Occupancy

6 5 * 8 * 6 9 + 9 8 7 8 * * 6 6 * * * + + * 7 6 * * 5 * 9 2 4 * 6 - - - - - - - - - - - - -

                                              

Q Y R + NG + G V T + D V L Q E NQ K L I A N + F N K A + + N I Q + + F + + V N D A I T Q T



938L 948L 958A 968S 978N

SARS-CoV-2-Wuhan-Hu-1_spike/1-1273

HCoV_229E_spike/1-1171

HCoV_NL63_spike/1-1356

HCoV_OC43_spike/1-1358

HCoV_HKU1_spike/1-1351

- D S L S S T A S A L G K L Q D V V NQ N A Q A L N T L V K Q L S S N F G A I S S V L N D I

S Q A L Q T V A T A L N K I Q D V V NQQG N S L N H L T S Q L RQ N F Q A I S S S I Q A I

A E A I H T V T I A L N K I Q D V V NQQG S A L N H L T S Q L R H N F Q A I S N S I Q A I

- QG F D A T N S A L V K I Q A V V N A N A E A L N N L L QQ L S N R F G A I S A S L Q E I

- NG F T A T N S A L A K I Q S V V N A N A Q A L N S L L QQ L F N K F G A I S S S L Q E I

Conservation

Quality

Consensus

Occupancy

- 7 8 8 3 7 8 7 5 * * 6 * + * 5 * * * 6 9 + 6 8 * * 4 * 7 5 * * 3 4 6 * 6 * * * 7 6 + 9 4 *

                                              

+ Q + + + + T + S A L N K I Q D V V NQ N A Q A L N H L + + Q L + N N F G A I S S S L Q + I



988E 998T 1008V 1018I

SARS-CoV-2-Wuhan-Hu-1_spike/1-1273

HCoV_229E_spike/1-1171

HCoV_NL63_spike/1-1356

HCoV_OC43_spike/1-1358

HCoV_HKU1_spike/1-1351

L S R L D K V E A E V Q I D R L I T G R L Q S L Q T Y V T QQ L I R A A E I R A S A N L A A

Y D R L D I I Q A DQQ V D R L I T G R L A A L N V F V S H T L T K Y T E V R A S RQ L A Q

Y D R L D S I Q A DQQ V D R L I T G R L A A L N A F V S Q V L N K Y T E V RG S R R L A Q

L S R L D A L E A E A Q I D R L I NG R L T A L N A Y V S QQ L S D S T L V K F S A T Q A M

L S R L D N L E A Q V Q I D R L I NG R L T A L N A Y V S QQ L S D I T L I K A G A S R A I

Conservation

Quality

Consensus

Occupancy

7 7 * * * 3 9 8 * 7 5 * 9 * * * * 9 * * * 6 8 * 9 7 9 * 8 6 6 * 5 6 4 8 5 9 9 7 8 4 5 5 * 5

                                              

L S R L D + + E A + + Q I D R L I T G R L + A L N A Y V S QQ L S + Y T E V R A S A + L A Q



1028K 1038K 1048H 1058H 1068V

SARS-CoV-2-Wuhan-Hu-1_spike/1-1273

HCoV_229E_spike/1-1171

HCoV_NL63_spike/1-1356

HCoV_OC43_spike/1-1358

HCoV_HKU1_spike/1-1351

T KM S E C V L GQ S K R V D F CG KG Y H L M S F P Q S A P HG V V F L H V T Y V P A Q E

Q K V N E C V K S Q S K R YG F CG NG T H I F S L V N A A P E G L V F L H T V L L P T Q Y

Q K I N E C V K S Q S N R YG F CG NG T H I F S I V N S A P DG L L F L H T V L L P T D Y

E K V N E C V K S Q S S R I N F CG NG N H I I S L V Q N A P YG L Y F I H F N Y V P T K Y

E K V N E C V K S Q S P R I N F CG NG N H I L S L V Q N A P YG L L F I H F S Y K P T S F

Conservation

Quality

Consensus

Occupancy

6 * 8 9 * * * 6 8 * * 3 * 6 5 * * * 6 * 7 * + 8 * 8 7 9 7 * * 4 * 9 6 * + * 6 6 7 5 * 8 4 5

                                              

+ K V N E C V K S Q S K R + + F CG NG + H I F S L V Q + A P YG L + F L H + V Y + P T Q Y



1078A 1087- 1093G 1099-

SARS-CoV-2-Wuhan-Hu-1_spike/1-1273

HCoV_229E_spike/1-1171

HCoV_NL63_spike/1-1356

HCoV_OC43_spike/1-1358

HCoV_HKU1_spike/1-1351

K N F T T A P A I C H DG K - - A - - - H F P R E G V F V S N - - - - - G T HWF V T Q R N

K D V E A WS G L C V D - - - - G I NG Y V L RQ P N L A L Y - - - K E G N Y Y R I T S R I

K N V K A WS G I C V D - - - - G I YG Y V L RQ P N L V L Y - - - S D NG V F R V T S R V

V T A K V S P G L C I A G N - - R - - G I A P K S G Y F V N V - - - - - N N T WM Y T G S G

K T V L V S P G L C L S G D - - R - - G I A P K QG Y F I K Q - - - - - N D S WM F T G S S

Conservation

Quality

Consensus

Occupancy

5 7 6 3 7 5 7 + + * 4 5 - - - - 4 - - 3 5 6 6 9 6 7 5 8 7 3 5 - - - - - 7 5 2 9 5 6 * 6 6 5

                                              

K + V K + + P G L C V DG + - - + I + G + + P RQG + F V L Y - - - + + N N + W+ V T + R +



1118D 1128V 1138Y 1146D

SARS-CoV-2-Wuhan-Hu-1_spike/1-1273

HCoV_229E_spike/1-1171

HCoV_NL63_spike/1-1356

HCoV_OC43_spike/1-1358

HCoV_HKU1_spike/1-1351

F Y E PQ I I T T D N T F V S G N C D V V I G I V N N T V Y D P L Q - - P E L D S F K - - -

M F E P R I P T I A D F V Q I E N C N V T F V N I S R S E L Q T - - - - - I V P E Y I D V -

M F Q P R L P V L S D F V Q I Y N C N V T F V N I S R V E L H T - - - - - V I P D Y V D V -

Y Y Y P E P I T E N N V V V M S T C A V N Y T K A P Y V M L N - - T S I P N L P D F K - - -

Y Y Y P E P I S D K N V V F M N S C S V N F T K A P F I Y L N - - N S I P N L S D F E - - -

Conservation

Quality

Consensus

Occupancy

8 9 6 * 7 6 6 6 4 3 8 6 7 5 5 3 8 * 5 * 7 7 7 4 7 7 4 5 3 7 4 - - - - - - 4 9 5 6 9 3 - - -

                                              

+ Y + P + + I T + + N + V + + + N C N V + F + + + + R V E L N T L + S I P N L P D F K D V -



1152L 1162P 1172I 1182E 1188-

SARS-CoV-2-Wuhan-Hu-1_spike/1-1273

HCoV_229E_spike/1-1171

HCoV_NL63_spike/1-1356

HCoV_OC43_spike/1-1358

HCoV_HKU1_spike/1-1351

- E E L D K Y F K N H T S P D V D L G D I S G I N A S V V N I Q K E I D R L N - - - - - - -

N K T L Q E L S Y K L P N Y T V P D L V V E Q Y NQ T I L N L T S E I S T L E N K S A E L N

N K T L Q E F A Q N L P K Y V K P N F D L T P F N L T Y L N L S S E L K Q L E A K T A S L F

- E E L DQWF K NQ T S V A P H L S L D - Y I N V T F L D L Q V E M N R L Q - - - - - - -

- A E F S L WF K N H T S I A P N L T F N S H I N A T F L D L Y Y E M N V I Q - - - - - - -

Conservation

Quality

Consensus

Occupancy

- 3 6 8 6 4 7 5 6 6 4 7 5 4 4 3 2 4 4 3 4 1 2 7 * 5 8 6 9 8 + 6 2 * 9 4 4 + 7 - - - - - - -

                                              

N + E L + E WF K N + T S Y A + P L + D + S + I N A T F L N L Q S E + N R L + + K + A + L +



1188E 1198I 1208Q 1218L

SARS-CoV-2-Wuhan-Hu-1_spike/1-1273

HCoV_229E_spike/1-1171

HCoV_NL63_spike/1-1356

HCoV_OC43_spike/1-1358

HCoV_HKU1_spike/1-1351

- - - - - - - E V A K N L N E S L I D L Q E L G K Y E Q Y I K WPWY I WL G F I A G L I A

Y T V Q K L Q T L I D N I N S T L V D L K WL N R V E T Y I K WP WWV WL C I S V V L I F

Q T T V E L QG L I DQ I N S T Y V D L K L L N R F E N Y I K WP WWV WL I I S V V F V V

- - - - - - - E A I K V L N H S Y I N L K D I G T Y E Y Y V K WPWY V WL L I S L A G V A

- - - - - - - E S I K S L N S S F I N L K E I G T Y E M Y V K WPWY I WL L I V I L F I I

Conservation

Quality

Consensus

Occupancy

- - - - - - - 4 5 7 6 5 + * 3 8 7 9 8 * 7 3 + 7 6 6 * 6 * 9 * * * * + 9 * * 7 8 5 7 7 6 9 6

                                              

+ T + + + L Q E L I K N L N S S + I D L K E L G + Y E + Y I K WP WY V WL L I S V V + I A



1228V 1238T 1248- 1251G 1260D

SARS-CoV-2-Wuhan-Hu-1_spike/1-1273

HCoV_229E_spike/1-1171

HCoV_NL63_spike/1-1356

HCoV_OC43_spike/1-1358

HCoV_HKU1_spike/1-1351

I V M V T I M L C CM T S C C S C L K G C - - - - - - - C S CG S C C K - F D E D D S E P V

V V S M L L L C C C S T G C CG F F S C F A S S I K G C C E - - S T K L P Y Y D V E K I H I

L L S L L V F C C L S T G C CG C C N C L T S S M RG C C D CG S T K L P Y Y E F E K V H V

M L V L L F F I C C C T G CG T S C F K - - - - - - - - - K CGG C C D D Y T G Y Q E L V I

F L M I L F F I C C C T G CG S A C F S - - - - - - - - - K C H N C C D E Y GG H N D F V I

Conservation

Quality

Consensus

Occupancy

7 9 5 8 7 7 8 8 * 8 6 * 8 * 9 7 5 7 3 4 - - - - - - - - - 4 2 1 7 9 6 3 0 9 3 4 2 7 4 3 2 9

                                              

+ L + L L F F + C C + T G C C + C C F C + + S S + + G C C K CG S C C + P Y Y + + E K + + I



1270L

SARS-CoV-2-Wuhan-Hu-1_spike/1-1273

HCoV_229E_spike/1-1171

HCoV_NL63_spike/1-1356

HCoV_OC43_spike/1-1358

HCoV_HKU1_spike/1-1351

L KG V K L H Y T

Q - - - - - - - -

Q - - - - - - - -

K - T S H D D - -

K - A S H D D - -

Conservation

Quality

Consensus

Occupancy

5 - - - - - - - -

         

+ K + S H D D Y T


