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Figure S1. Force profiles of 20 replicas of (A) WT, (B) Omicron Q493K, and (C) Omicron
Q493R as a function of the distance between the COM of RBD and ACE2.
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Figure S2. Separation process between Omicron RBD and ACE2 at D = 53
83 A, respectively. The color scheme is the same as in Figure 1B.




A | B c D
{ S “| Crystal Structure (PDB: W \ cryg:ElQ Stzucu:re‘tPDB;M This Study ./ s
: 2 Y S5 CAWNP

>

5
8

/AhIN

Figure S3. Model comparisons between experimentally obtained structures from (B,E)
X-ray crystallography (PDB ID: 7WBP), (C,F) cryo-EM (PDB ID: 7WBL), and (D,G) the
model used in this work. Residues located in the RBDO™Mc"-ACE2 interface are compared.
(A) Two groups are defined and magnified on the right: (B,C,D) for group 1 and (E,F,G)
for group2. The color scheme is the same as in Figure 1B.
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Figure S4. Comparison of interaction maps between Omicron RBD and ACE2. (A)
Probability of hydrogen bonds obtained from 100 ns of simulations started from Omicron
RBD cryo-EM structure (PDB ID: 7T9L). The figure was regenerated from the study
conducted by Hossen et al.!, where the unique interfacial hydrogen bonds found in
Omicron are colored in green on the X- and Y-axes. (B) Pair interaction map from 500 ns
of simulations started after Omicron mutation based on WT RBD X-ray structure (PDB ID:
6MO0J). The figure was reproduced from the study by Jawad et al.? The residues colored
in blue on the X-axis are Omicron residues, and residues colored in black are WT. (C)
The interaction map from this study. The yellow boxes represent interactions reported by
Hossen et al. in (A), the cyan boxes present interactions reported by Jawad et al. in (B),
and the orange boxes are interactions reported in both studies. Dotted magenta boxes
represent missing weak interactions shown in (B). Interactions reported by Hossen et al.
were fully captured. Note that (A) and (B) show RBD residues only subjected to mutation
in Omicron, while (C) provides more interaction information caused by key interacting
RBD residues in addition to mutated residues addressed in the previous two studies.
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Figure S5. Linear regression between MST experiments (log(K4)) and SMD simulations
(Fwt/F). The Fwr/F is a ratio, where Fwr and F are the maximum pulling forces of WT and
all variants (Alpha, Delta, and Omicron Q493R) from our SMD simulations.




Table S1. Comparison of the affinities in Kq (nM) reported in the current study and other
reported in the literature. Abbreviations: SPR, surface plasmon resonance; BLI, biolayer
interferometry.

References WT Alpha Beta Delta Omicron
This study 27.5 11.8 231 21.5 5.50
ref® (SPR) 8.30 - - - -
ref* (SPR) 24.6 5.40 13.8 25.1 31.4
ref® (SPR) 26.3 3.64 8.10 - -
refé (SPR) 44 .2 - - - -
ref” (BLI) 58.8 20.8 - - -
refe (SPR) 62.6 5.50 17.4 - -
ref® (SPR) 68.3 - - - 24.4
ref'% (BLI) 75.1 10.7 - - -
ref'" (SPR) 5.92 - - - 2.80
ref'? (SPR) - - 7.35 2.85 8.85
ref!3 (SPR) 58.6 9.56 24.9 - 25.7

ref'* (SPR) 7.30 1.50 3.20 4.90 7.80
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