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Figure S1. Total and atom-resolved partial DOS in RBD.
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Figure S2. (a) Ribbon structure of SD1-SD2 , (b) ball-and-stick sketch of SD1-SD2 (grey: C, red: O,
white: H, blue: N, and yellow: S), (c) TDOS of SD1-SD2, (d) atom-resolved PDOS of SD1-SD2, (e) BO
vs. BL for all interatomic pairs in SD1-SD2.
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Figure S3. Interatomic bonding involving
hydrogen bonding (O-:-H and N-:-H) in SD1-
SD2. (a) Strong HBs showing participating
residue, (b) medium HBs, (c) weak HBs (d).
Residues involved in these HBs are
indicated.



Table S1: List of PC in sequence order of AA in the RBD. Color coded according to Figure 2.

AA & Seq No | PC AA & Seq No | PC AA & Seq No | PC AA & Seq No | PC
LEU335 | -0.789 | PHE374 0.004 GLv413 | 0002 | GLN493 | -0.028
cvs336 | 0139 | SER375 | 0018 | GLN414 | -0.008 | SER494 | -0.103
PRO337 | 0136 | THR376 | -0.039 | THR415 | -0.008 | TYR495 | -0.029
PHE338 | -0.050 |  PHE377 0.027 GLY416 | 0022 | GLyags | 0.064
GLY339 | 0092 | Lvs378 0.742 Lvsa17 | 0051 | PHE497 | 0.010
GLU340 | 0.025 | cvs379 0.028 ILE418 0031 | 6LNa9s | -0.073
VAL341 | 0.032 |  TYR380 0.023 ALA419 | 0052 | PRO499 | 0.053
PHE342 | 0008 | GLY381 0.073 ASP420 | 0027 | THRS00 | -0.257
AsN343 | -0035| vaizs2 | 0049 | Tvra21 | -0.062 [NASOSNIE0S00N
ALA344 | 0032 | sersss | 0113 | Asna22 | o015 | GlLvso4 | 0.227
THR345 | 0023 | PRO384 | 0.145 TYR423 | 0009 | TYRS05 | -0.575
ARG346 | 0.030 | THR385 | -0.013 Lvsa24 | 0012 | GLNSO6 | -0.093
PHE347 | 0.034 |1 I¥S386 | 0465 | eua2s | -0063 | PRO507 | 0.145
ALA348 | -0036| Eu3g7 | -0.004 | PRO426 | 0.051 | TYRs08 | -0.219
SER349 | 0017 | ASN388 | 0.021 AsP427 | 0054 | ARG509 | 0.660
VAL350 | -0.032 | Asp3ss | 0498 | Aspa2s | -0.029 | vaws10 | -0.010
TYR351 | 0.044 | (Eusso | -0.005 | PHE429 | 0.013 | vAls11 | -0.022
ALA352 | 0029 cvs3o1 | 0004 | THR430 | -0.085 | vAl512 | -0.038
TRP353 | -0.021| PHE392 | 0.013 | olvas1 | 0020 | 1Eus13 | 0.011
ASN354 | -0057 | THR393 | -0108 | cvsa32 [ 0.068 | SERs14 | -0.051
INEEIE Sl ASN394 | 0.096 VAL433 | -0.035 | PHE515 | 0.083

VAL395 0.010 ILE434 -0.026 | GLUS16 | -0.042

TYR396 0.023 ALA435 | -0011 | LEU517 | 0.037

ILE358 | -0.096 |  ALA397 0.010 TRP436 | 0.067 | LEUS18 | 0.020
SER359 | -0.046 | ASP398 | -0012 | ASN437 | 0.073 HIS519 | -0.020
ASN360 | 0044 | SER399 | -0015 | SER43s | -0.118 | ALAs20 | -0.084
cvs361 | -0039 | PHE400 | 0029 [ AsN439 | 0.070
VAL362 | -0.130 | vAL401 0.028 ASN440 | -0.008
ALA363 | 0259 |  ILE402 0033 | LEU4a1 | -0.008
ASP364 | 0595 | ARG403 | 0.052 ASP442 | -0.701
TYR365 | -0.056 | GLyaos | -0.022 | SER443 | 0.885
SER366 | 0.045 | ASP405 | -0.006 |RNINRA4ONNN0:E08N|
VAL367 | 0.088 | GLuaos | -0.050 | AsN450 | -0.010
LEU368 | -0.009 |  VAL407 0.053 TYR451 | -0.065
TYR369 | 0.020 | ARG408 | 0.884 LEU452 | -0.023
AsN370 | -0073| 6iN409 | -0117 | TYR453 | -0.029
SER371 | -0.055 |  ILE410 0.069 L
ALA372 [ 0078 | ALA411 0.005
SER373 | -0.098 | PRO412 | 0.108 LEU492 | -0.037




Table S2: List of PC in sequence order of AA in the SD1-SD2. Color coded as Figure 5.

AA Seq No AA Seq No AA & Seq No AA & Seq No

LYS537 0.475

LYS310 0.552

GLU324 -0.471

LYS557 0.566

ARG328 1.732

ASP663 -0.477

PRO665 0.239

ARG567 0.459

ASP571 -0.516




Table S3: List of HBs in RBD with participating residues in the decreasing order of BO. Pink: O---H &

green: N---H.
AA & AA & AA & AA & AA & AA &

BL(A) | BO(e) | Seq No SeqNo | BL(A) | BO(e) | Seq No | SeqNo | BL(A) | BO(e) | Seq No | Seq No
1.567 | 0.122 | ILE410 LYS378 1.902 | 0.033 | VAL512 | ASP398 | 1.906 | 0.024 | SER371 | SER373
1.505 | 0.109 | VAL503 TYR508 | 1.921 | 0.033 | THR345 | ARG509 | 2.030 | 0.024 | ASN439 | ASN440
1.594 | 0.106 | GLU340 LYS356 2.037 | 0.033 | SER383 | SER383 | 1.999 | 0.023 | ALA435 | SER375
1.751 | 0.104 | LEU335 VAL362 | 1.864 | 0.033 | VAL362 | CYS336 | 1.967 | 0.023 | ALA435 | THR376
1.652 | 0.084 | ASP442 ARG509 | 1.967 | 0.031 | PRO499 | ASN439 | 2.037 | 0.023 | TYR495 | PHE497
1.736 | 0.071 | TYR449 SER494 | 1.921 | 0.031 | VAL511 | ILE434 2.054 | 0.022 LEU513 | GLY431
1.664 | 0.070 | GLY504 ASP405 | 1.963 | 0.031 | THR430 | THR430 | 2.060 | 0.022 | VAL407 | ARG408
1.704 | 0.069 | TYR505 GLN506 | 1.841 | 0.030 | THR376 | ARG408 | 2.059 | 0.021 | ARG509 | TRP436
1.768 | 0.065 | ASN439 SER443 | 1.872 | 0.030 | TYR453 | GLN493 | 2.105 | 0.021 | SER359 | SER359
1.787 | 0.060 | PHE429 THR430 | 1.901 | 0.030 | ALA397 | LYS356 | 2.111 | 0.021 | CYS361 | CYS361
1.686 | 0.058 | ASP442 TYR451 | 1.896 | 0.030 | GLU406 | GLN409 | 2.016 | 0.020 | ILE358 VAL395
1.769 | 0.055 | ASP442 ARG509 | 1.975 | 0.030 | ALA344 | ARG509 | 2.100 | 0.019 | SER383 | LYS386
1.800 | 0.055 | ASN394 SER359 | 1.884 | 0.030 | ILE402 TYR508 | 1.957 | 0.019 | TYR423 | ARG355
1.787 | 0.053 | VAL367 SER371 1.878 | 0.029 | LYS378 | VAL433 | 2.088 | 0.018 | ALA520 | ALA520
1.954 | 0.050 | TYR449 ASN450 | 1.871 | 0.029 | SER366 | ASN370 | 2.044 | 0.018 | SER438 | LEU441
1.780 | 0.049 | GLN506 ASN437 | 1.953 | 0.029 | ARG403 | GLU406 | 2.095 | 0.016 LYS417 | TYR421
1.780 | 0.048 | CYS336 PHE338 | 1.982 | 0.029 | GLY496 | GLN498 | 2.205 | 0.016 | GLY416 | GLY416
1.791 | 0.047 | ALA363 TYR365 | 1.936 | 0.028 | GLN506 | GLY404 | 2.071 | 0.015 | SER438 | ASP442
1.886 | 0.046 | THR385 THR385 | 1.918 | 0.028 | CYS432 | LEU513 | 2.196 | 0.015 | GLN409 | GLY416
1.773 | 0.045 | GLY404 VAL407 | 1.926 | 0.028 | TYR396 | SER514 | 2.141 | 0.015 LYS386 | ASP389
1.847 | 0.045 | TYR380 LYS378 1.959 | 0.028 | THR376 | ALA435 | 2.216 | 0.015 | CYS379 | CYS379
1.835 | 0.043 | ALA520 THR393 | 1.962 | 0.028 | ASN354 | SER399 | 2.196 | 0.015 | ALA411 | ALA411
1.917 | 0.042 | SER514 SER514 | 1.957 | 0.027 | PRO426 | ASP428 | 2.192 | 0.014 | VAL510 | PHE400
1.969 | 0.041 | THR500 THR500 | 1.940 | 0.027 | GLN493 | TYR453 | 2.196 | 0.014 | TYR508 | ILE402
2.144 | 0.039 | PRO491 LEU492 | 1.909 | 0.026 | ILE418 TYR423 | 2.219 | 0.014 | TYR365 | LEU368
1.943 | 0.039 | ASN422 ARG454 | 2.017 | 0.025 | ASP364 | VAL367 | 2.148 | 0.014 | VAL433 | LYS378
1.870 | 0.039 | VAL407 ARG408 | 2.046 | 0.025 | ASP405 | ARG408 | 2.148 | 0.013 | GLU516 | THR393
1.824 | 0.039 | ASP398 VAL512 | 1.971 | 0.025 | PHE338 | VAL341 | 2.148 | 0.013 | SER371 | SER373
1.863 | 0.039 | PRO337 GLU340 | 1.950 | 0.025 | ASN422 | TRP353 | 2.139 | 0.013 | SER514 | TYR396
1.841 | 0.039 | PRO507 SER438 | 2.003 | 0.025 | TYR380 | VAL382 | 2.191 | 0.013 | SER349 | ALA352
1.875 | 0.038 | THR415 GLN409 | 1.940 | 0.024 | PHE400 | VAL510 | 2.243 | 0.013 | PHE400 | PHE400
2.042 | 0.037 | GLY504 TYR505 | 1.951 | 0.024 | GLY431 | TYR380 | 2.251 | 0.012 | LYS417 | ASN422
1.848 | 0.036 | VAL395 ILE358 1.947 | 0.024 | ASN394 | GLU516 | 2.204 | 0.012 PHE429 | PHE429
1.853 | 0.035 | ILE434 VAL511 | 1.988 | 0.024 | TRP436 | ARG509 | 2.278 | 0.012 | TRP436 | SER438
1.889 | 0.033 | ASN437 ASN439 | 1.991 | 0.024 | LYS356 | ALA397 | 2.230 | 0.012 | GLY339 | ASN343




Table S4: List of HBs in SD1-SD2 with participating residues in the decreasing order of BO. Pink: O---H &

green: N---H.

BL(A) | BO(e) AA IﬁgoSeq AA Iﬁgc,Seq BL(A) | BO(e) AA I3c0$eq AA IﬁcoSeq BL(A) | BO(e) AA Iﬁtt)Seq AA I3105eq
1.482 | 0.162 ASP574 LYS557 2.147 | 0.030 THR553 LYS535 2.037 | 0.017 GLY601 THR604
1.572 | 0.094 GLU309 GLU309 1.943 | 0.030 GLN563 ARG577 2.171 | 0.017 ARG319 ARG319
1.638 | 0.089 ASP578 ARG328 2.022 | 0.030 VAL327 ARG328 2.217 | 0.017 VAL534 VAL534
1.605 | 0.084 ARG646 ARG646 1.874 | 0.030 VAL576 LEU585 2.095 | 0.017 ILE326 ASN542
1.849 | 0.081 ASP568 LYS557 1.929 | 0.030 PHE643 LEUG50 2.104 | 0.017 GLY594 GLN613
1.651 | 0.080 GLY648 THR645 1.895 | 0.030 CYS649 TYR612 2.117 | 0.016 GLY311 THR599
1.646 | 0.074 THR307 SER305 1.852 | 0.029 THR581 ARG328 2.100 | 0.016 THR307 THR307
1.695 | 0.065 GLU309 TYR313 1.878 | 0.029 ALA575 GLY566 2.152 | 0.016 PHE541 GLY548
1.869 | 0.063 VAL308 THR602 1.978 | 0.029 LEU611 SER596 2.192 | 0.016 ARG567 ARG567
1.765 | 0.057 ILE569 THR572 2.020 | 0.028 PHES592 PHES592 2.210 | 0.016 LYS528 SER530
1.797 | 0.057 GLN564 ARG577 2.032 | 0.028 PHES565 PHES565 2.153 | 0.015 ARG328 GLN580
1.858 | 0.053 ASN532 THR531 1.950 | 0.027 GLY593 ASN317 2.237 | 0.015 ASN317 SER316
1.765 | 0.053 GLU619 THR618 2.016 | 0.025 ALAG4A7 ASP614 2.200 | 0.015 LYS528 SER530
1.714 | 0.051 ILE664 ALAG72 2.055 | 0.025 ASP578 LEU582 2.091 | 0.015 ILE569 THR572
1.752 | 0.050 GLU661 CYS662 1.957 | 0.025 ASN532 LEU533 1.989 | 0.014 THR531 VAL327
1.872 | 0.050 THR573 THR573 1.971 | 0.024 GLY548 PHE541 2.275 | 0.014 GLU6G61 ASP663
1.701 | 0.049 LEU546 PHE543 2.074 | 0.024 VAL327 THR531 2.259 | 0.013 SER316 SER316
1.850 | 0.046 GLU619 SER591 2.071 | 0.023 CYS525 CYS525 2.253 | 0.013 GLY550 GLY550
1.821 | 0.046 THR531 ARG328 2.030 | 0.022 GLN564 ARG577 2.175 | 0.013 GLU619 GLU619
1.755 | 0.042 ASN542 ARG328 2.023 | 0.022 SER591 VAL320 1.910 | 0.012 THR553 GLU554
1.851 | 0.041 ASN540 SER325 1.872 | 0.022 THR645 ALAG47 3.200 | 0.012 ARG567 ARG567
1.751 | 0.040 THR588 VAL551 2.068 | 0.022 VAL597 TYR313 2.304 | 0.012 ASN317 ASN317
1.800 | 0.039 SER596 LEU6G11 2.086 | 0.022 ILE598 ALAG09 2.313 | 0.012 THR549 THR549
1.826 | 0.038 ALA609 ILE598 1.927 | 0.021 VAL308 THR602 2.291 | 0.012 SER605 SER605
1.804 | 0.036 ASP574 ILES87 2.119 | 0.021 ASN616 CYSse17 2.213 | 0.012 GLN613 VAL615
1.836 | 0.036 VAL610 ILE651 2.021 | 0.021 ASN616 VAL615 2.252 | 0.012 GLY593 GLY593
1.858 | 0.035 LEU585 VAL576 2.066 | 0.021 ASN603 ASN603 2.184 | 0.012 ASN658 ASNG658
2.125 | 0.035 ASP568 LYS557 2.021 | 0.021 LEU650 PHE643 2.245 | 0.012 TYR612 CYS649
1.819 | 0.035 LEU552 ASN536 2.031 | 0.021 GLU583 ASP578 2.327 | 0.012 LEU560 GLN563
1.884 | 0.034 TYR313 VAL597 2.075 | 0.021 VAL551 THR588 2.210 | 0.012 THR645 GLY648
1.868 | 0.034 PHES543 LEU546 2.130 | 0.020 TYR660 TYR660 2.117 | 0.011 GLY601 SER605
1.913 | 0.032 ILE651 VAL610 2.067 | 0.019 GLY667 ILE670 2.320 | 0.011 CYS671 CYSe71
1.955 | 0.032 CYS538 THR323 2.208 | 0.019 PRO600 THR604 2.347 | 0.011 VAL524 VAL524
1.955 | 0.032 ASP586 THR553 2.081 | 0.019 ILE670 GLY667 2.292 | 0.011 VAL539 GLY550
1.875 | 0.031 GLY550 VAL539 2.113 | 0.019 ILE670 ILE666 2.253 | 0.011 SER316 VAL595
1.907 | 0.031 ASP578 GLU583 2.121 | 0.018 VAL595 THR315 2.368 | 0.011 SER659 SER659
1.947 | 0.030 ASN641 GLY652 2.067 | 0.018 THR599 GLY311 3.197 | 0.011 ARG577 ARG577




