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CHAPTER 1. DELVING DEEP INTO THE STRUCTURAL ASPECTS OF A FURIN CLEAVAGE SITE

INSERTED INTO THE SPIKE PROTEIN OF SARS-COV-2: SUPPLEMENTARY MATERIALS

Amino acid sequence alignment

QHD MFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRS 45
6VSB MFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRS 45

QHD SVLHSTQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGV 90
6VSB SVLHSTQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGV 90

QHD YFASTEKSNIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQF 135
6VSB YFASTEKSNIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQF 135

QHD CNDPFLGVYYHKNNKSWMESEFRVYSSANNCTFEYVSQPFLMDLE 180
6VSB CNDPFLGVYYHKNNKSWMESEFRVYSSANNCTFEYVSQPFLMDLE 180

QHD GKQGNFKNLREFVFKNIDGYFKIYSKHTPINLVRDLPQGFSALEP 225
6VSB GKQGNFKNLREFVFKNIDGYFKIYSKHTPINLVRDLPQGFSALEP 225

QHD LVDLPIGINITRFQTLLALHRSYLTPGDSSSGWTAGAAAYYVGYL 270
6VSB LVDLPIGINITRFQTLLALHRSYLTPGDSSSGWTAGAAAYYVGYL 270

QHD QPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGIYQT 315
6VSB QPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGIYQT 315

QHD SNFRVQPTESIVRFPNITNLCPFGEVFNATRFASVYAWNRKRISN 360
6VSB SNFRVQPTESIVRFPNITNLCPFGEVFNATRFASVYAWNRKRISN 360

QHD CVADYSVLYNSASFSTFKCYGVSPTKLNDLCFTNVYADSFVIRGD 405
6VSB CVADYSVLYNSASFSTFKCYGVSPTKLNDLCFTNVYADSFVIRGD 405

QHD EVRQIAPGQTGKIADYNYKLPDDFTGCVIAWNSNNLDSKVGGNYN 450
6VSB EVRQIAPGQTGKIADYNYKLPDDFTGCVIAWNSNNLDSKVGGNYN 450

QHD YLYRLFRKSNLKPFERDISTEIYQAGSTPCNGVEGFNCYFPLQSY 495
6VSB YLYRLFRKSNLKPFERDISTEIYQAGSTPCNGVEGFNCYFPLQSY 495

QHD GFQPTNGVGYQPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVN 540
6VSB GFQPTNGVGYQPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVN 540

QHD FNFNGLTGTGVLTESNKKFLPFQQFGRDIADTTDAVRDPQTLEIL 585
6VSB FNFNGLTGTGVLTESNKKFLPFQQFGRDIADTTDAVRDPQTLEIL 585

QHD DITPCSFGGVSVITPGTNTSNQVAVLYQDVNCTEVPVAIHADQLT 630
6VSB DITPCSFGGVSVITPGTNTSNQVAVLYQDVNCTEVPVAIHADQLT 630

QHD PTWRVYSTGSNVFQTRAGCLIGAEHVNNSYECDIPIGAGICASYQ 675
6VSB PTWRVYSTGSNVFQTRAGCLIGAEHVNNSYECDIPIGAGICASYQ 675
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QHD TQTNSPRRARSVASQSIIAYTMSLGAENSVAYSNNSIAIPTNFTI 720
6VSB TQTNSPGSASSVASQSIIAYTMSLGAENSVAYSNNSIAIPTNFTI 720

QHD SVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLNR 765
6VSB SVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLNR 765

QHD ALTGIAVEQDKNTQEVFAQVKQIYKTPPIKDFGGFNFSQILPDPS 810
6VSB ALTGIAVEQDKNTQEVFAQVKQIYKTPPIKDFGGFNFSQILPDPS 810

QHD KPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKF 855
6VSB KPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKF 855

QHD NGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAM 900
6VSB NGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAM 900

QHD QMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASAL 945
6VSB QMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASAL 945

QHD GKLQDVVNQNAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAE 990
6VSB GKLQDVVNQNAQALNTLVKQLSSNFGAISSVLNDILSRLDPPEAE 990

QHD VQIDRLITGRLQSLQTYVTQQLIRAAEIRASANLAATKMSECVLG 1035
6VSB VQIDRLITGRLQSLQTYVTQQLIRAAEIRASANLAATKMSECVLG 1035

QHD QSKRVDFCGKGYHLMSFPQSAPHGVVFLHVTYVPAQEKNFTTAPA 1080
6VSB QSKRVDFCGKGYHLMSFPQSAPHGVVFLHVTYVPAQEKNFTTAPA 1080

QHD ICHDGKAHFPREGVFVSNGTHWFVTQRNFYEPQIITTDNTFVSGN 1125
6VSB ICHDGKAHFPREGVFVSNGTHWFVTQRNFYEPQIITTDNTFVSGN 1125

QHD CDVVIGIVNNTVYDPLQPELDSFKEELDKYFKNHTSPDVDLGDIS 1170
6VSB CDVVIGIVNNTVYDPLQPELDSFKEELDKYFKNHTSPDVDLGDIS 1170

QHD GINASVVNIQKEIDRLNEVAKNLNESLIDLQELGKYEQYIKWPWY 1215
6VSB GINASVVNIQKEIDRLNEVAKNLNESLIDLQELGKYEQGSGYIPE 1215

QHD IWLGFIAGLIAIVMVTIMLCCMTSCCSCLKGCCSCGSCCKFDEDD 1260
6VSB APRDGQAYVRKDGEWVLLSTFLGRSLEVLFQGPGHHHHHHHHSAW 1260

QHD SEPVLKGVKLHYT............... 1273
6VSB SHPQFEKGGGSGGGGSGGSAWSHPQFEK 1288

X non conserved
X ≥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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INSERTED INTO THE SPIKE PROTEIN OF SARS-COV-2: SUPPLEMENTARY MATERIALS

6VSB MFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRS 45
6VSBA ..........................AYTNSFTRGVYYPDKVFRS 19
6VSBB ..........................AYTNSFTRGVYYPDKVFRS 19
6VSBC ..........................AYTNSFTRGVYYPDKVFRS 19

6VSB SVLHSTQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGV 90
6VSBA SVLHSTQDLFLPFFSNVTWFHFDNP............VLPFNDGV 52
6VSBB SVLHSTQDLFLPFFSNVTWFHNP..............VLPFNDGV 50
6VSBC SVLHSTQDLFLPFFSNVTWFHDN.P............VLPFNDGV 51

6VSB YFASTEKSNIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQF 135
6VSBA YFASTN...IIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQF 94
6VSBB YFASTEKSNIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQF 95
6VSBC YFASTN...IIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQF 93

6VSB CNDPFLGVYYHKNNKSWMESEFRVYSSANNCTFEYVSQPFLMDLE 180
6VSBA CNDPFLGE.............FRVYSSANNCTFEYVSQPFLKNLR 126
6VSBB CNDPFLSE.............FRVYSSANNCTFEYVSQPFLKNLR 127
6VSBC CNDPFF................RVYSSANNCTFEYVSQPFLKNLR 122

6VSB GKQGNFKNLREFVFKNIDGYFKIYSKHTPINLVRDLPQGFSALEP 225
6VSBA ..........EFVFKNIDGYFKIYSKHTPINLVRDLPQGFSALEP 161
6VSBB ..........EFVFKNIDGYFKIYSKHTPP.......QGFSALEP 155
6VSBC ..........EFVFKNIDGYFKIYSKHTPINLVRDLPQGFSALEP 157

6VSB LVDLPIGINITRFQTLLALHRSYLTPGDSSSGWTAGAAAYYVGYL 270
6VSBA LVDLPIGINITRFQTLLALHRG..............AAAYYVGYL 192
6VSBB LVDLPIGINITRFQTLLAAYY....................VGYL 180
6VSBC LVDLPIGINITRFQTLLALHG...............AAAYYVGYL 187

6VSB QPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGIYQT 315
6VSBA QPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGIYQT 237
6VSBB QPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGIYQT 225
6VSBC QPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGIYQT 232

6VSB SNFRVQPTESIVRFPNITNLCPFGEVFNATRFASVYAWNRKRISN 360
6VSBA SNFRVQPTESIVR......LCPFGEVFNATRFASVYAWNRKRISN 276
6VSBB SNFRVQPTESIVRFPNITNLCPFGEVFNATRFASVYAWNRKRISN 270
6VSBC SNFRVQPTESIVRFPNITNLCPFGEVFNATRFASVYAWNRKRISN 277

6VSB CVADYSVLYNSASFSTFKCYGVSPTKLNDLCFTNVYADSFVIRGD 405
6VSBA CVADYSVLYNSASFSTFKCYGVSPTKLNDLCFTNVYADSFVIRGD 321
6VSBB CVADYSVLYNSASFSTFKCYGVSPTKLNDLCFTNVYADSFVIRGD 315
6VSBC CVADYSVLYNSASFSTFKCYGVSPTKLNDLCFTNVYADSFVIRGD 322

6VSB EVRQIAPGQTGKIADYNYKLPDDFTGCVIAWNSNNLDSKVGGNYN 450
6VSBA EVRQIAPGQTGKIADYNYKLPDDFTGCVIAWNSNNLDSYN..... 361
6VSBB EVRQIAPGQTGKIADYNYKLPDDFTGCVIAWNSNNLDSYN..... 355
6VSBC EVRQIAPGQTGKIADYNYKLPDDFTGCVIAWNSNNLDSYN..... 362

6VSB YLYRLFRKSNLKPFERDISTEIYQAGSTPCNGVEGFNCYFPLQSY 495
6VSBA .....YLYRPLQSYG.............................. 371
6VSBB .....YLYRNLKPFERDISTEIYNC...............YFPLQ 380
6VSBC .....YLYRNLKPFERDISTENC...................YFP 383
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6VSB GFQPTNGVGYQPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVN 540
6VSBA ...FQPTVGYQPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVN 413
6VSBB SYGFQPTVGYQPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVN 425
6VSBC LQSYGFQVGYQPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVN 428

6VSB FNFNGLTGTGVLTESNKKFLPFQQFGRDIADTTDAVRDPQTLEIL 585
6VSBA FNFNGLTGTGVLTESNKKFLPFQQFGRDIADTTDAVRDPQTLEIL 458
6VSBB FNFNGLTGTGVLTESNKKFLPFQQFGRDIADTTDAVRDPQTLEIL 470
6VSBC FNFNGLTGTGVLTESNKKFLPFQQFGRDIADTTDAVRDPQTLEIL 473

6VSB DITPCSFGGVSVITPGTNTSNQVAVLYQDVNCTEVPVAIHADQLT 630
6VSBA DITPCSFGGVSVITPGTNTSNQVAVLYQDVNCTEVSN........ 495
6VSBB DITPCSFGGVSVITPGTNTSNQVAVLYQDVNCTEVTGSN...... 509
6VSBC DITPCSFGGVSVITPGTNTSNQVAVLYQDVNCTEVN......... 509

6VSB PTWRVYSTGSNVFQTRAGCLIGAEHVNNSYECDIPIGAGICASYQ 675
6VSBA ...........VFQTRAGCLIGAEHVNNSYECDIPIGAGICA... 526
6VSBB ...........VFQTRAGCLIGAEHVNNSYECDIPIGAGICA... 540
6VSBC ...........VFQTRAGCLIGAEHVNNSYECDIPIGAGICA... 540

6VSB TQTNSPGSASSVASQSIIAYTMSLGAENSVAYSNNSIAIPTNFTI 720
6VSBA ...........VASQSIIAYTMSLGAENSVAYSNNSIAIPTNFTI 560
6VSBB ...........VASQSIIAYTMSLGAENSVAYSNNSIAIPTNFTI 574
6VSBC ...........VASQSIIAYTMSLGAENSVAYSNNSIAIPTNFTI 574

6VSB SVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLNR 765
6VSBA SVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLNR 605
6VSBB SVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLNR 619
6VSBC SVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLNR 619

6VSB ALTGIAVEQDKNTQEVFAQVKQIYKTPPIKDFGGFNFSQILPDPS 810
6VSBA ALTGIAVEQDKNTQEVFAQVKQIYKTPPIKDFGGFNFSQILPDPS 650
6VSBB ALTGIAVEQDKNTQEVFAQVKQIYKTPPIKDFGGFNFSQILPDPS 664
6VSBC ALTGIAVEQDKNTQEVFAQVKQIYKTPPIKDFGGFNFSQILPDPS 664

6VSB KPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKF 855
6VSBA K...RSFIEDLLFN........................KVTLQKF 668
6VSBB K...RSFIEDLLFN........................KVTLQKF 682
6VSBC K...RSFIEDLLFN........................KVTLQKF 682

6VSB NGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAM 900
6VSBA NGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAM 713
6VSBB NGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAM 727
6VSBC NGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAM 727

6VSB QMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASAL 945
6VSBA QMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASAL 758
6VSBB QMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASAL 772
6VSBC QMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASAL 772

6VSB GKLQDVVNQNAQALNTLVKQLSSNFGAISSVLNDILSRLDPPEAE 990
6VSBA GKLQDVVNQNAQALNTLVKQLSSNFGAISSVLNDILSRLDPPEAE 803
6VSBB GKLQDVVNQNAQALNTLVKQLSSNFGAISSVLNDILSRLDPPEAE 817
6VSBC GKLQDVVNQNAQALNTLVKQLSSNFGAISSVLNDILSRLDPPEAE 817
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6VSB VQIDRLITGRLQSLQTYVTQQLIRAAEIRASANLAATKMSECVLG 1035
6VSBA VQIDRLITG.................................... 812
6VSBB VQIDRLITG.................................... 826
6VSBC VQIDRLITG.................................... 826

6VSB QSKRVDFCGKGYHLMSFPQSAPHGVVFLHVTYVPAQEKNFTTAPA 1080
6VSBA ............................................. 812
6VSBB ............................................. 826
6VSBC ............................................. 826

6VSB ICHDGKAHFPREGVFVSNGTHWFVTQRNFYEPQIITTDNTFVSGN 1125
6VSBA ............................................. 812
6VSBB ............................................. 826
6VSBC ............................................. 826

6VSB CDVVIGIVNNTVYDPLQPELDSFKEELDKYFKNHTSPDVDLGDIS 1170
6VSBA ............................................. 812
6VSBB ............................................. 826
6VSBC ............................................. 826

6VSB GINASVVNIQKEIDRLNEVAKNLNESLIDLQELGKYEQGSGYIPE 1215
6VSBA ............................................. 812
6VSBB ............................................. 826
6VSBC ............................................. 826

6VSB APRDGQAYVRKDGEWVLLSTFLGRSLEVLFQGPGHHHHHHHHSAW 1260
6VSBA ............................................. 812
6VSBB ............................................. 826
6VSBC ............................................. 826

6VSB SHPQFEKGGGSGGGGSGGSAWSHPQFEK 1288
6VSBA ............................ 812
6VSBB ............................ 826
6VSBC ............................ 826

X non conserved
X ≥50% conserved

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 MFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPD 40
modelA ..........................AYTNSFTRGVYYPD 14
modelB ..........................AYTNSFTRGVYYPD 14
modelC ..........................AYTNSFTRGVYYPD 14

QHD KVFRSSVLHSTQDLFLPFFSNVTWFHAIHVSGTNGTKRFD 80
modelA KVFRSSVLHSTQDLFLPFFSNVTWFHAIHVSGTNGTKRFD 54
modelB KVFRSSVLHSTQDLFLPFFSNVTWFHAIHVSGTNGTKRFD 54
modelC KVFRSSVLHSTQDLFLPFFSNVTWFHAIHVSGTNGTKRFD 54

QHD NPVLPFNDGVYFASTEKSNIIRGWIFGTTLDSKTQSLLIV 120
modelA NPVLPFNDGVYFASTEKSNIIRGWIFGTTLDSKTQSLLIV 94
modelB NPVLPFNDGVYFASTEKSNIIRGWIFGTTLDSKTQSLLIV 94
modelC NPVLPFNDGVYFASTEKSNIIRGWIFGTTLDSKTQSLLIV 94

QHD NNATNVVIKVCEFQFCNDPFLGVYYHKNNKSWMESEFRVY 160
modelA NNATNVVIKVCEFQFCNDPFLGVYYHKNNKSWMESEFRVY 134
modelB NNATNVVIKVCEFQFCNDPFLGVYYHKNNKSWMESEFRVY 134
modelC NNATNVVIKVCEFQFCNDPFLGVYYHKNNKSWMESEFRVY 134

QHD SSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGY 200
modelA SSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGY 174
modelB SSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGY 174
modelC SSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGY 174

QHD FKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQT 240
modelA FKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQT 214
modelB FKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQT 214
modelC FKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQT 214

QHD LLALHRSYLTPGDSSSGWTAGAAAYYVGYLQPRTFLLKYN 280
modelA LLALHRSYLTPGDSSSGWTAGAAAYYVGYLQPRTFLLKYN 254
modelB LLALHRSYLTPGDSSSGWTAGAAAYYVGYLQPRTFLLKYN 254
modelC LLALHRSYLTPGDSSSGWTAGAAAYYVGYLQPRTFLLKYN 254

QHD ENGTITDAVDCALDPLSETKCTLKSFTVEKGIYQTSNFRV 320
modelA ENGTITDAVDCALDPLSETKCTLKSFTVEKGIYQTSNFRV 294
modelB ENGTITDAVDCALDPLSETKCTLKSFTVEKGIYQTSNFRV 294
modelC ENGTITDAVDCALDPLSETKCTLKSFTVEKGIYQTSNFRV 294

QHD QPTESIVRFPNITNLCPFGEVFNATRFASVYAWNRKRISN 360
modelA QPTESIVRFPNITNLCPFGEVFNATRFASVYAWNRKRISN 334
modelB QPTESIVRFPNITNLCPFGEVFNATRFASVYAWNRKRISN 334
modelC QPTESIVRFPNITNLCPFGEVFNATRFASVYAWNRKRISN 334

QHD CVADYSVLYNSASFSTFKCYGVSPTKLNDLCFTNVYADSF 400
modelA CVADYSVLYNSASFSTFKCYGVSPTKLNDLCFTNVYADSF 374
modelB CVADYSVLYNSASFSTFKCYGVSPTKLNDLCFTNVYADSF 374
modelC CVADYSVLYNSASFSTFKCYGVSPTKLNDLCFTNVYADSF 374

QHD VIRGDEVRQIAPGQTGKIADYNYKLPDDFTGCVIAWNSNN 440
modelA VIRGDEVRQIAPGQTGKIADYNYKLPDDFTGCVIAWNSNN 414
modelB VIRGDEVRQIAPGQTGKIADYNYKLPDDFTGCVIAWNSNN 414
modelC VIRGDEVRQIAPGQTGKIADYNYKLPDDFTGCVIAWNSNN 414
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QHD LDSKVGGNYNYLYRLFRKSNLKPFERDISTEIYQAGSTPC 480
modelA LDSKVGGNYNYLYRLFRKSNLKPFERDISTEIYQAGSTPC 454
modelB LDSKVGGNYNYLYRLFRKSNLKPFERDISTEIYQAGSTPC 454
modelC LDSKVGGNYNYLYRLFRKSNLKPFERDISTEIYQAGSTPC 454

QHD NGVEGFNCYFPLQSYGFQPTNGVGYQPYRVVVLSFELLHA 520
modelA NGVEGFNCYFPLQSYGFQPTNGVGYQPYRVVVLSFELLHA 494
modelB NGVEGFNCYFPLQSYGFQPTNGVGYQPYRVVVLSFELLHA 494
modelC NGVEGFNCYFPLQSYGFQPTNGVGYQPYRVVVLSFELLHA 494

QHD PATVCGPKKSTNLVKNKCVNFNFNGLTGTGVLTESNKKFL 560
modelA PATVCGPKKSTNLVKNKCVNFNFNGLTGTGVLTESNKKFL 534
modelB PATVCGPKKSTNLVKNKCVNFNFNGLTGTGVLTESNKKFL 534
modelC PATVCGPKKSTNLVKNKCVNFNFNGLTGTGVLTESNKKFL 534

QHD PFQQFGRDIADTTDAVRDPQTLEILDITPCSFGGVSVITP 600
modelA PFQQFGRDIADTTDAVRDPQTLEILDITPCSFGGVSVITP 574
modelB PFQQFGRDIADTTDAVRDPQTLEILDITPCSFGGVSVITP 574
modelC PFQQFGRDIADTTDAVRDPQTLEILDITPCSFGGVSVITP 574

QHD GTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGS 640
modelA GTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGS 614
modelB GTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGS 614
modelC GTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGS 614

QHD NVFQTRAGCLIGAEHVNNSYECDIPIGAGICASYQTQTNS 680
modelA NVFQTRAGCLIGAEHVNNSYECDIPIGAGICASYQTQTNS 654
modelB NVFQTRAGCLIGAEHVNNSYECDIPIGAGICASYQTQTNS 654
modelC NVFQTRAGCLIGAEHVNNSYECDIPIGAGICASYQTQTNS 654

QHD PRRARSVASQSIIAYTMSLGAENSVAYSNNSIAIPTNFTI 720
modelA PRRARSVASQSIIAYTMSLGAENSVAYSNNSIAIPTNFTI 694
modelB PRRARSVASQSIIAYTMSLGAENSVAYSNNSIAIPTNFTI 694
modelC PRRARSVASQSIIAYTMSLGAENSVAYSNNSIAIPTNFTI 694

QHD SVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFC 760
modelA SVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFC 734
modelB SVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFC 734
modelC SVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFC 734

QHD TQLNRALTGIAVEQDKNTQEVFAQVKQIYKTPPIKDFGGF 800
modelA TQLNRALTGIAVEQDKNTQEVFAQVKQIYKTPPIKDFGGF 774
modelB TQLNRALTGIAVEQDKNTQEVFAQVKQIYKTPPIKDFGGF 774
modelC TQLNRALTGIAVEQDKNTQEVFAQVKQIYKTPPIKDFGGF 774

QHD NFSQILPDPSKPSKRSFIEDLLFNKVTLADAGFIKQYGDC 840
modelA NFSQILPDPSKPSKRSFIEDLLFNKVTLADAGFIKQYGDC 814
modelB NFSQILPDPSKPSKRSFIEDLLFNKVTLADAGFIKQYGDC 814
modelC NFSQILPDPSKPSKRSFIEDLLFNKVTLADAGFIKQYGDC 814

QHD LGDIAARDLICAQKFNGLTVLPPLLTDEMIAQYTSALLAG 880
modelA LGDIAARDLICAQKFNGLTVLPPLLTDEMIAQYTSALLAG 854
modelB LGDIAARDLICAQKFNGLTVLPPLLTDEMIAQYTSALLAG 854
modelC LGDIAARDLICAQKFNGLTVLPPLLTDEMIAQYTSALLAG 854
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QHD TITSGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYENQ 920
modelA TITSGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYENQ 894
modelB TITSGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYENQ 894
modelC TITSGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYENQ 894

QHD KLIANQFNSAIGKIQDSLSSTASALGKLQDVVNQNAQALN 960
modelA KLIANQFNSAIGKIQDSLSSTASALGKLQDVVNQNAQALN 934
modelB KLIANQFNSAIGKIQDSLSSTASALGKLQDVVNQNAQALN 934
modelC KLIANQFNSAIGKIQDSLSSTASALGKLQDVVNQNAQALN 934

QHD TLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGR 1000
modelA TLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITG. 973
modelB TLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITG. 973
modelC TLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITG. 973

QHD LQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRV 1040
modelA ........................................ 973
modelB ........................................ 973
modelC ........................................ 973

QHD DFCGKGYHLMSFPQSAPHGVVFLHVTYVPAQEKNFTTAPA 1080
modelA ........................................ 973
modelB ........................................ 973
modelC ........................................ 973

QHD ICHDGKAHFPREGVFVSNGTHWFVTQRNFYEPQIITTDNT 1120
modelA ........................................ 973
modelB ........................................ 973
modelC ........................................ 973

QHD FVSGNCDVVIGIVNNTVYDPLQPELDSFKEELDKYFKNHT 1160
modelA ........................................ 973
modelB ........................................ 973
modelC ........................................ 973

QHD SPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNESLIDL 1200
modelA ........................................ 973
modelB ........................................ 973
modelC ........................................ 973

QHD QELGKYEQYIKWPWYIWLGFIAGLIAIVMVTIMLCCMTSC 1240
modelA ........................................ 973
modelB ........................................ 973
modelC ........................................ 973

QHD CSCLKGCCSCGSCCKFDEDDSEPVLKGVKLHYT 1273
modelA ................................. 973
modelB ................................. 973
modelC ................................. 973

X non conserved
X ≥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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