MFIFLLFLTLTSGSDLDRCTTFDDVQAPNYTQHTSSMRGVYYPDEIFRSDTLYLTQDLFLPFYSNVTGFH 70
MFVFLVLLPLVSSQCVNLTTRTQ——LPPAYTN——SFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFH 70

k% kk Kk Kk K * kx *  kkkkkkk  kkk  kx  kkkkkkkk Kxkkx K%

TINHT-———-—— FGNPVIPFKDGIYFAATEKSNVVRGWVFGSTMNNKSQSVIIINNSTNVVIRACNFELC 140

ATHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFC 140
* * kkk kK Kk kkk Kkkkkk  Kkkk Kk * * Kk Kk kK Kxkxk  Kx Kk *

DNPFFAV----SKPMGTQTHTMIFDNAFNCTFEYISDAFSLDVSEKSGNFKHLREFVFKNKDGFLYVYKG 210
NDPFLGVYYHKNNKSWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGYFKIYSK 210

*x K * kkkkkk K * * khkkk Kkhkkhkkhkkkhkk kK *

YQPIDVVRDLPSGFNTLKPIFKLPLGINITNFRAIL----TAFSPAQDI--WGTSARAYFVGYLKPTTFM 280
HTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLTPGDSSSGWTAGAAAYYVGYLQPRTFL 280

*k  kkkkk KK * * *k Kkhkkkk K * kkkk Kkhkkk Kk K**k

LKYDENGTITDAVDCSQNPLAELKCSVKSFEIDKGIYQTSNFRVVPSGDVVRFPNITNLCPFGEVFNATK 350
LKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGIYQTSNFRVQPTESIVRFPNITNLCPFGEVFNATR 350

kkk khkkkkkkkk kK *k Kk Kk * % %k kkkkkkkkkkk K kkkkkhkkhkkhkkkxkkkk kKK

FPSVYAWERKKISNCVADYSVLYNSTFFSTFKCYGVSATKLNDLCFSNVYADSFVVKGDDVRQIAPGQTG 420
FASVYAWNRKRISNCVADYSVLYNSASFSTFKCYGVSPTKLNDLCFTNVYADSFVIRGDEVRQIAPGQTG 420

* kkkkk *k Fhkhkkkhkkhkkhkhkhkkk dkhkkkkkhkhkkk *hkhkhkkkhkx *hkkhkkhkxk *k *hkkkkkkkkk

VIADYNYKLPDDFMGCVLAWNTRNIDATSTGNYNYKYRYLRHGKLRPFERDISNVPFSPDGKPCTP-PAL 490

KIADYNYKLPDDFTGCVIAWNSNNLDSKVGGNYNYLYRLFRKSNLKPFERDISTEIYQAGSTPCNGVEGF 490
dkkkkhkhkhkh *kk *kx  K* X *kkkk *Kk  *x * kxkkEkkAK

NCYWPLNDYGFYTTTGIGYQPYRVVVLSFELLNAPATVCGPKLSTDLIKNQCVNENFNGLTGTGVLTPSS 560

NCYFPLQSYGFQPTNGVGYQPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGLTGTGVLTESN 560
kkk kk  kkk Kk Kk KAKAKAKRAKXKAKAKA KXAAKAKAK *kK* Kk kK ArARAAIA R AR AR AKAE X

KRFQPFQQFGRDVSDFTDSVRDPKTSEILDISPCAFGGVSVITPGTNASSEVAVLYQDVNCTDVSTAIHA 630

KKFLPFQQFGRDIADTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQDVNCTEVPVAIHA 630
* Kk kkkkkAhkKk  k KkKk khkk Kk kAkkkk kK KAAAKAKAKAKE Kk KkAXkAXAAAEAK * Kk

DQLTPAWRIYSTGNNVFQTQAGCLIGAEHVDTSYECDIPIGAGICASYHTVS----LLRSTSQKSIVAYT 700
DQLTPTWRVYSTGSNVFQTRAGCLIGAEHVNNSYECDIPIGAGICASYQTQTNSPRRARSVASQSITIAYT 700
khkkkk Kk Kkhkk Khkhkhk khAAhkhAAhkk kA A A kA AR A Ak AR A h AKX *x *k kkk

MSLGADSSIAYSNNTIAIPTNFSISITTEVMPVSMAKTSVDCNMYICGDSTECANLLLQYGSFCTQLNRA 770

MSLGAENSVAYSNNSIAIPTNFTISVITEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLNRA 770
khkkkk  k khkkk Kkhkkhkkk Kk KAk Akkk KkhAAhkk KAKAAAKAKK AAAAAK AR KA AR KA AKX

LSGIAAEQDRNTREVFAQVKQMYKTPTLKYFGGFNFSQILPDPLKPTKRSFIEDLLFNKVTLADAGFMKQ 840
LTGIAVEQDKNTQEVFAQVKQIYKTPPIKDFGGFNFSQILPDPSKPSKRSFIEDLLENKVTLADAGFIKQ 840

k kkhkk kkhkk Kkk Khhkkhkkhkkk Kkhkk k khkkkhkkkhkkhkkhkkhk Kkk hhhhhhkhhkhhhhhhhhhkhkk K%

YGECLGDINARDLICAQKFNGLTVLPPLLTDDMIAAYTAALVSGTATAGWTFGAGAALQIPFAMOMAYRF 910
YGDCLGDIAARDLICAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMOMAYRF 910

kk hhkkhkkhk Khhhhkkhhkhhkhhkhhkhhkhhkhhkhhhkx *xkk *%k **% khk Kk hhkkkhkhhkhhkhhkhhkhhkhhhh kK

NGIGVTQNVLYENQKQIANQFNKAISQIQESLTTTSTALGKLQDVVNQNAQALNTLVKQLSSNFGAISSV 980
NGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQDVVNQNAQALNTLVKQLSSNFGAISSV 980

hkhkkhkhkkhhkkhhkkhhkkhhkkhk *hkkkk k% kk K%k * hhkhkhkhkhhkhhkhhhhkhhkhhkhhkhhhhhhhhhhhhhk

LNDILSRLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKG 1050
LNDILSRLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKG 1050

Ghhkhkhhkhhhhhhhhhhkhhkhhkhhhhhhhhhhhhhhhhhhhhhhhhhhhhhkhhkhhkhhhhhhhhhhhhhhhh k&

YHLMSFPQAAPHGVVFLHVTYVPSQERNFTTAPAICHEGKAYFPREGVFVENGTSWFITQRNFFSPQIIT 1120
YHLMSFPQSAPHGVVFLHVTYVPAQEKNFTTAPAICHDGKAHFPREGVFVSNGTHWEVTQRNFYEPQIIT 1120

dkhkhkhkhkhhkkh Khhhhkhhkhhkhhkhhkhk *k hhhhhhhkhhkh *kk *dhkkhhkkhkdhk *k*k **% *kkk*x * ok kK k

TDNTFVSGNCDVVIGIINNTVYDPLQPELDSFKEELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRL 1190
TDNTFVSGNCDVVIGIVNNTVYDPLQPELDSFKEELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRL 1190

hhkhkhkhhhhhhhhhhhkh Khhhhhhhhhhhhhhhhhhhhhhhhhhhhhkhhkhhkhhhhhhhhhhhhhhhhhhhk

NEVAKNLNESLIDLQELGKYEQYIKWPWYVWLGFIAGLIAIVMVTILLCCMTSCCSCLKGACSCGSCCKF 1260
NEVAKNLNESLIDLQELGKYEQYIKWPWYIWLGFIAGLIAIVMVTIMLCCMTSCCSCLKGCCSCGSCCKF 1260

KKK kKKK KK KKK KKK KKK AKKAKKE AKK KKK KKK KKK AKKK XK AK KKK KK* KKk XKk A K
DEDDSEPVLKGVKLHYT 1277
DEDDSEPVLKGVKLHYT 1277

dkhkkhkhkkhkhkhkhkhkhhkhkhhk

Figure S3. Pairwise sequence alignment of the reference sequences of the S proteins of SARS-CoV and SARS-
CoV-2 (accession ID: NP_828851.1 and YP_009724390.1, respectively). Identical residues are indicated by *



