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Amino acid sequence alignment

QHD MEVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVERS 45
NV EVELVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVERS 45
QHD SVLHSTODLFLPFEFSNVITWFHAIHVSGTNGTKREDNPVLPENDGV 90
NSRSV ILHSTODLFLPFFSNVIWEFHATIHVSGTNGTKREDNPVLPENDGYV 90
QHD YFASTEKSNIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQF 135
NS Y EFASTEKSNIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQF 135
QHD CNDPFLGVYYHKNNKSWMESEFRVYSSANNCTFEYVSQPFLMDLE 180
NS CNDPEFLGVYYHKNNKSWMESEFRVYSSANNCTFEYVSQPFLMDLE 180
QHD GKOGNFKNLREFVFKNIDGYFKIYSKHTPINLVRDLPQGEFSALEP 225
YEEMNGCKOGNEFKNLREFVEKNIDGYFKIYSKHTPINLVRDLPQGESALEP 225
QHD LVDLPIGINITRFOQTLLALHRSYLTPGDSSSGWTAGAAAYYVGYL
YA VDILPIGINITRFQTLLALHRSYLTPGDSSSGWTAGAAAYYVGYL
QHD QPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSEFTVEKGIYQT 315
NSO PRTELLKYNENGTITDAVDCALDPLSETKCTLKSETVEKGIYQT 315
QHD SNEFRVOPTESIVRFPNITNLCPFGEVENATRFASVYAWNRKRISN 360
YRS NEFRVOPTESIVREPNITNLCPFGEVENATRFASVYAWNRKRISN 360
QHD CVADYSVILYNSASFSTEFKCYGVSPTKLNDLCEFTNVYADSEFVIRGD 405
NI CVADY SVILYNSASESTFKCYGVSPTKLNDLCETNVYADSEFVIRGD 405
QHD EVROIAPGQTGKIADYNYKLPDDFTGCVIAWNSNNLDSKVGGNYN 450
YEEEMNF VRO IAPIGOTGKIADYNYKLPDDETGCVIAWNSNNLDSKVGGNYN 450
QHD YLYRLFRKSNLKPFERDISTEIYQAGSTPCNGVEGENCYFPLQSY 495
NAEERY L YRLFRKSNLKPFERDISTEIYQAGSTPCNGVEGENCYFPLQSY 495
QHD GFOQPTNGVGYQPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVN 540
NESEEGEOP TNGVGYQPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVN 540
QHD FNENGLTGTGVLTESNKKFLPFOOQFGRDIADTTDAVRDPQTLEIL 585
VAR NENGLTGTGVLTESNKKEFLPFQQFGRDIADTTDAVRDPQTLETIL 585
QHD DITPCSFGGVSVITPGTINTSNQVAVLYQDVNCTEVPVAIHADQLT 630
NAIEED I TPCSEFGGVSVITPGTNTSNQVAVLYQDVNCTEVPVATIHADQLT 630
QHD PTWRVYSTGSNVFQTRAGCLIGAEHVNNSYECDIPIGAGICASYQ 675
YEEEEP TWRVYSTGSNVEFQTRAGCLIGAEHVNNSYECDIPIGAGICASYQ 675
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QHD TOTNSPRSRAINSVASQSITAYTMSLGAENSVAYSNNSIAIPTNETT 720
WA TOTNSPEBEIABISVASQSIIAYTMSLGAENSVAYSNNSIAIPTNETI 720
QHD SVITEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSEFCTQLNR 765
WA SV TTEILPVSMTKTSVDCTMYICGDSTECSNLLLOYGSEFCTQLNR 765
QHD ALTGIAVEQDKNTQEVFAQVKQIYKTPPIKDFGGENEFSQILPDPS 810
WAEEN A\ TGIAVEQDKNTQEVFAQVKQIYKTPPIKDEFGGENFSQILPDPS 810
QHD KPSKRSEFIEDLLENKVTLADAGFIKQYGDCLGDIAARDLICAQKF 855
YEEMKP SKRSEFIEDLLENKVTLADAGEFIKQYGDCLGDIAARDLICAQKE 855
QHD NGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAM 900
YWEEMNGLTVLPPLLTDEMIAQYTSALLAGTITSGWIFGAGAALQIPFAM 900
QHD OMAYREFNGIGVTOQNVLYENQKLIANQFNSAIGKIQDSLSSTASAL 945
WEEENOMAYRENGIGVTONVLYENQKLIANQFNSAIGKIQODSLSSTASAL 945

QHD GKLODVVNQONAQALNTLVKQLSSNFGATISSVLNDILSRLDIYEAE 990
WA GCKLODVVINONAQALNTLVKQLSSNEFGAISSVLNDILSRLDJSREAE 990

QHD VOIDRLITGRLQSLOTYVTQQLIRAAEIRASANLAATKMSECVLGHEICE]
NE:EERYVO IDRLITGRLOSLOTYVTQQLIRAAEIRASANLAATKMSE CV L GEEEECE
QHD OSKRVDFICGKGYHLMSFPQSAPHGVVFLHVTYVPAQEKNE TTAP AN
YA O SKRVDEFICGKGYHLMSEFPQSAPHGVVELHVTYVPAQEKNE TTAP AN
QHD ICHDGKAHFPREGVFVSNGTHWFVTQRNFYEPQIITTDNTFEVSGN Ry
YA T CHDGKAHFPREGVEVSNGTHWEVTQRNEYEPQIITTDNTE V.S GNEEEIAS]
QHD CDVVIGIVNNTVYDPLOQPELDSFKEELDKYFKNHTSPDVDLGD I S
NS CDVVIGIVNNTVYDPLOQPELDSFKEELDKYFKNHTSPDVDLGD I S
QHD GINASVVNIQKEIDRLNEVAKNLNESLIDLQOELGKYEQNERSTIZAESENINES)
WAEENGC INASVVNIQKEIDRLNEVAKNLNESLIDLQOELGKYE Q[eiSECN iz B NES)

QHD IWLGFINGLIAIVMVTIMLCCMTSCCSCMKGCCSCGSCCKFDEDD 1260
6VSB APRDGOWYVRKDGEWVLLSTFLGRSLEVMFQGPGHHHHHHHHSAW 1260

(wlw)

QHD EEPVLKGVKLHYT ............... 1273
6VSB BHEQFEKGGGSGGEEECIEENIE ERIgdY 1288

non conserved

>50% conserved
Figure 1.1 Alignment of amino acid sequences of QHD43416.1(QHD, GenBank access code for S
protein of SARS-CoV-2) and 6VSB (PDB access code for a Cryo-EM structure of S protein of SARS-
CoV-2). Here, 6VSB represents the structural template for homology structural modeling with the
SwissModel server (https://swissmodel.expasy.org/interactive).
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DITPCSEFGGVSVITPGTNTSNQVAVLYQDVNCTE Vi GR:p:NoIeN L

VASQSIIAYTMSLGAENSVAYSNNSIAIPTNETI

SVITEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSEFCTQLNR
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GKLODVVNQONAQALNTLVKQLSSNFGAISSVLNDILSRLDPPEAE
GKLODVVNONAQALNTLVKQLSSNEFGAISSVLNDILSRLDPPEAE
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non conserved
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Figure 1.2 Alignment of amino acid sequences of 6VSB (experimental) and its three chains (A, B and
C) in the structural model of 6VSB.
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QHD LDSKVGGNYNYLYRLEFRKSNLKPFERDISTEIYQAGSTPC 480
IlelelSAN-NIN . D SKVGGNYNYLYRLFRKSNLKPFERDISTEIYQAGSTPC 454
IlelelSANIIN . D SKVGGNYNYLYRLFRKSNLKPFERDISTEIYQAGSTPC 454
ItelelSHNOIIN . D SKVGGNYNYLYRLFRKSNLKPFERDISTEIYQAGSTPC 454

QHD NGVEGENCYFPLOSYGFQPTNGVGYQPYRVVVLSFELLHA 520
modelA 494
modelB 494

el SHNGMN GVEGEFNCYFPLOSYGFQPTNGVGYQPYRVVVLSFELLHA 494

QHD PATVCGPKKSTNLVKNKCVNENEFNGLTGTGVLTESNKKEF L 560
jleleSAN-NP A TVCGPKKSTNLVKNKCVNENEFNGLTGTGVLTESNKKE L 534
JeleCHRIP A TVCGPKKSTNLVKNKCVNENEFNGLTGTGVLTESNKKE L 534
Jlele ARG A TVCGPKKSTNLVKNKCVNENEFNGLTGTGVLTESNKKE L 534

QHD PFOQFGRDIADTTDAVRDPQTLEILDITPCSEFGGVSVITP 600
el AN P ' OOF GRDIADTTDAVRDPOQTLEILDITPCSFGGVSVITP 574
el CHRIIP F OOF GRDIADTTDAVRDPOQTLEILDITPCSFGGVSVITP 574
Ilele CHNGMIP I OOF GRDIADTTDAVRDPOTLEILDITPCSFGGVSVITP 574

QHD GTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGS 640
Iele AN G TN T SNOQVAVLYQDVNCTEVPVATIHADQLTPTWRVYSTGS 614
Il SAREII G TN T SNOQVAVLYQDVNCTEVPVATIHADQLTPTWRVYSTGS 614
Iele ARG G TN T SNOQVAVLYQDVNCTEVPVATHADQLTPTWRVYSTGS 614

QHD NVEFEQTRAGCLIGAEHVNNSYECDIPIGAGICASYQTQTNS 680
modelA 654
modelB 654

JuleJeCHROIIN VE O TRAGCLIGAEHVNNSYECDIPIGAGICASYQTQTNS 654

QHD PRRARSVASQSITAYTMSLGAENSVAYSNNSIAIPTNFTI 720
JleleSAN-MP RRARSVASQSITAYTMSLGAENSVAYSNNSIAIPTNFTT 694
JWele AP RRARSVASQSITAYTMSLGAENSVAYSNNSIAIPTNETI 694
IleleSHNOMIP RRARSVASQSITAYTMSLGAENSVAYSNNSIAIPTNETT 694

QHD SVITEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSEC 760
Ilele AN SV TTETLPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFEC 734
lJe IR SV TTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFEC 734
uleleCHRON SV T TE T LPVSMTKTSVDCTMYICGDSTECSNLLLQYGSEC 734

QHD TOLNRALTGIAVEQDKNTQEVFAQVKQIYKTPPIKDFGGEF 800
Iele AN T O LNRALTGIAVEQDKNTQEVFAQVKQIYKTPPIKDFGGF 774
e SARI T O LNRALTGIAVEQDKNTQEVFAQVKQIYKTPPIKDFGGF 774
IWeleSHNGIN T O LNRALTGIAVEQDKNTQEVFAQVKQIYKTPPIKDFGGF 774

QHD NESQILPDPSKPSKRSFIEDLLENKVTLADAGEFIKQYGDC 840
IleleSAN-MIN ' SO I LPDPSKPSKRSFIEDLLENKVTLADAGFIKQYGDC 814
el SARIIN ' SO I LPDPSKPSKRSFIEDLLENKVTLADAGFIKQYGDC 814
Itele SHNGMIN ' SO T LPDPSKPSKRSFIEDLLENKVTLADAGFIKQYGDC 814
QHD LGDIAARDLICAQKEFNGLTVLPPLLTDEMIAQYTSALLAG 880
jlele AN | GD TAARDLICAQKFNGLTVLPPLLTDEMIAQYTSALLAG 854
el SHRIN | GD TAARDLICAQKENGLTVLPPLLTDEMIAQYTSALLAG 854
JleleSHNOMN T GD TAARDLICAQKEFNGLTVLPPLLTDEMIAQYTSALLAG 854




QHD TITSGWTFGAGAALQIPFAMOMAYREFNGIGVTQONVLYENOQ 920
jlele AN T T TSGWTEFGAGAALQIPFAMOMAYREFNGIGVTONVLYENQ 894
el SHR=IN T T TSGWTEFGAGAALQIPFAMOMAYREFNGIGVTONVLYENQ 894
jlele ARG T T TSGWTEFGAGAALQIPFAMOMAYREFNGIGVTONVLYENQ 894

QHD KLIANQFNSAIGKIQODSLSSTASALGKLQDVVNQONAQALN 960
Ilele AN K . T ANQFNSATGKIQDSLSSTASALGKLODVVNQNAQALN 934
Iele AR K T TANQFNSATGKIQDSLSSTASALGKLODVVNQNAQALN 934
Ilele ARG K . T ANQOFNSATGKIQDSLSSTASALGKLODVVNQONAQALN 934
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QHD SPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNESLIDL 1200
g Yo £ 2 973
gt X £ = 973
14T Yo £ 973

QHD QELGKYEQYIKWPWYIWLGFIAGLIAIVMVTIMLCCMTSC 1240
g Yo £ 2 973
T X £ = 973
04T Yo £ 973

QHD CSCLKGCCSCGSCCKFDEDDSEPVLKGVKLHYT 1273
MOAE LA i i it e e e e e e e e e e e e e e e e e e e e e e e e e e 973
MOAE LB v it it e e e e e e e e e e e e e e e e e e e e e e e e e e 973
MOAE Ll i i it e e e e e e e e e e e e e e e e e e e e e e e e e e 973

K non conserved

B >50% conserved
Figure 1.3 Alignment of amino acid sequences of QHD43416.1 (QHD) and three chains (A, B and C)
of the homology structural model (supplementary file model.pdb) of S protein of SARS-CoV-2.
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