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Figure S1. Mutation sites of S protein for omicron variant. Trimeric RBDs in each chain are indicated in pink
and ACE2 in red. Yellow, blue, and green colors indicate other domains except for RBD in each chain of S
protein.
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Figure S2. The standard deviation for distance between V503 residues in each chain depending on MD
trajectories in the one-open-complex form (7A94). (a) Wild type and (b)-(i) variants. (b) double (c) triple (d)
B.1620 (e) delta (f) alpha (g) delta_E484Q (h) mu and (i) omicron. The X axis denotes trajectory (ps) and the
Y axis denotes standard deviation for distance (nm). Blue color indicates the standard deviation between AB
and BC chain, orange indicates that between AB and AC chain, gray indicates that between AC and BC chain,
and yellow indicates that among A,B, and C chain.



6£€6 .w
2198 i
5008
8€EL
1299 .
009 _ _
1585 O _
oLop .
€00t
oggE
6992
2002 _
SEET

899

T e

0N O N T M N - O OO N O IN F N N - O

6E€6
zL98
S008
8EEL
1499
009
LEES 7
0L9% m
€001
9EEE
699¢C
200z
GEET
899
— ﬂ [N

D 0 N O N T M N - O D0 ~N O I T MmN - O

6E€6
2L98
S008
8EEL
1499
009
LEES
0L9%
€001
9EEE
699¢C
200z
GEET
899
T

(@)

O 0 N O In T MHM N - O D 0N O N T MH N - O

£L98T
EVELT
6009T
SLOVT
TPEET
£002T
££90T £
6€€6
S008
1£99
LEES
£00%
699
SEET

T

LL98T
EVELT
60091
SLOPT
TPEET
Loozt
mnwoﬂ\mw
6EE6 =’
S008
1499
LEES
€001
699C
GEET

T

6€€6
2198
5008
8EEL
1£99
009
LEES
g
oLoy =
€00y
ogEE
6992
z002
SEET
899
1

6E€6
298
S008
8EEL
TL99
009
LEES
0L9%
€001
9EEE
699¢C
002
SEET
899
T

D 0N O N & M N - O

6EE6
2L98
S008
8EEL
1499
009
LEES
A 0L9%
€00%
9EEE
699¢C
o0z
GEET
899
T
O 0 N © I T M N - O

6E€6
.98
S008
8EEL
199
009
LEES
0L9%
€001
9EEE
699C
[4vo14
GEET
899
T

O 0N O N & M N - O

®

(h)

(®

Figure S3. The standard deviation for distance between V503 residues in each chain depending on MD

trajectories in the two-open-complex form (7A97) (a) Wild type and (b)-(i) variants. (b) double (c) triple (d)

B.1620 (e) delta (f) alpha (g) delta_E484Q (h) mu and (i) omicron. The X axis denotes trajectory (ps) and the

Y axis denotes standard deviation for distance (nm). Blue color indicates the standard deviation between AB
and BC chain, orange indicates that between AB and AC chain, gray indicates that between AC and BC chain,

and yellow indicates that among A,B, and C chain.
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Figure S4. The standard deviation for distance between V503 residues in each chain depending on MD
trajectories in the three-open-complex form (7A98). (a) Wild type and (b)-(i) variants. (b) double (c) triple
(d) B.1620 (e) delta (f) alpha (g) delta_E484Q (h) mu and (i) omicron. The X axis denotes trajectory (ps) and
the Y axis denotes standard deviation for distance (nm). Blue color indicates the standard deviation between
AB and BC chain, orange indicates that between AB and AC chain, gray indicates that between AC and BC
chain, and yellow indicates that among A,B, and C chain.
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Figure S5. The standard deviation for distance between N501 residues in each chain depending on MD
trajectories in the one-open-complex form (7A94). (a) Wild type and (b)-(i) variants. (b) double (c) triple (d)
B.1620 (e) delta (f) alpha (g) delta_E484Q (h) mu and (i) omicron. The X axis denotes trajectory (ps) and the
Y axis denotes standard deviation for distance (nm). Blue color indicates the standard deviation between AB
and BC chain, orange indicates that between AB and AC chain, gray indicates that between AC and BC chain,
and yellow indicates that among A,B, and C chain.
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trajectories in the two-open-complex form (7A97). (a) Wild type and (b)-(i) variants. (b) double (c) triple (d)

B.1620 (e) delta (f) alpha (g) delta_E484Q (h) mu and (i) omicron. The X axis denotes trajectory (ps) and the
Y axis denotes standard deviation for distance (nm). Blue color indicates the standard deviation between AB

and BC chain, orange indicates that between AB and AC chain, gray indicates that between AC and BC chain,

Figure S6. The standard deviation for distance between N501 residues in each chain depending on MD
and yellow indicates that among A,B, and C chain.
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Figure S7. The standard deviation for distance between N501 residues in each chain depending on MD
trajectories in the three-open-complex form (7A98). (a) Wild type and (b)-(i) variants. (b) double (c) triple
(d) B.1620 (e) delta (f) alpha (g) delta_E484Q (h) mu and (i) omicron. The X axis denotes trajectory (ps) and
the Y axis denotes standard deviation for distance (nm). Blue color indicates the standard deviation between
AB and BC chain, orange indicates that between AB and AC chain, gray indicates that between AC and BC
chain, and yellow indicates that among A,B, and C chain.



Table S1. Summary of distance and SD between N501 residues (nm). The values were measured in the final

trajectory (10 ns).
SD. SD. S.D. 5D
PDB Variant Type A-B A-C B-C (A-B) & (A-B) & (A-O) & (A'B 'C)
(A-C)  (B-C) (B-Q)
wild 333 291 043 030 205 175 157
D614G/E484K 355 254 064 072 206 135 148
D614G/E484K/N440K 310 257 0.85 038 159 1.21 1.18
7A9%4 B.1.620 2900 260 077 021 151 151 115
(one-
open Delta 263 251 056 0.09 147 138 117
complex
England 3.63 227 060 096 214 118 152
form)
Delta (+E484Q) 333 277 062 039 192 152 143
Mu 373 241 080 093 207 114 147
Omicron 357 285 1.16 0.1 1.71 1.19 1.24
wild 13.93 3.10 11.08 7.66 202 564  4.66
D614G/E484K 1126 331 733 563 278 285 398
D614G/E484K/N440K  9.97 337 632 467 258 208 331
7A97 B.1.620 10.13 427 555 414 324 324 308
(two-
open Delta 1129 349 7.87 552 242 309 391
complex
England 10.65 3.69 6.60 492 287 205 350
form)
Delta (+E484Q) 1056 347 721 5.02 237 265 355
Mu 859 337 436 3.69 299 070 277
Omicron 899 302 6.57 422 1.71 2.50 3.00
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Figure S8. MM/PBSA results for A-D (1) and B-E (2) depending on the MD trajectories in the two-open-
complex form (7A97). (a) Wild type and (b)-(i) variants. (b) double (c) triple (d) B.1620 (e) delta (f) alpha (g)
delta_E484Q (h) mu and (i) omicron. The X axis denotes trajectory (ps), and the Y axis denotes the MM/PBSA
energy value (kJ/mol). Blue color indicates van der Waals energy between S protein and ACE2, orange color
indicates electrostatic energy, and gray color indicates total energy.
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Figure S9. MM/PBSA for A-D (1), B-E (2), and C-F (3) depending on the MD trajectories in the three-open-
complex form (7A98). (a) Wild type and (b)-(i) variants. (b) double (c) triple (d) B.1620 (e) delta (f) alpha (g)
delta_E484Q (h) mu and (i) omicron. The X axis denotes trajectory (ps), and the Y axis denotes MM/PBSA
energy value (kJ/mol). Blue color indicates van der Waals energy between S protein and ACE2, orange color
indicates electrostatic energy.



