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Computational details

Generally, N-linked glycans are bound to the N atom of asparagine (Asn) and O-linked
glycans are bound to the O atom of threonine (Thr) or serine (Ser) residues. In this study, based
on literature 2, 19 N-linked glycans are attached to Asn residues of each monomer, and only one
O-linked glycan is attached to Thrs23. Table S1 shows the type of each glycan used in this study.

Table S1. Glycan structures for the monomers of the SARS-CoV-2 S trimer. The filled blue and
yellow squares represent the N-acetyl-D-glucosamine and N-acetyl-D-galactosamine,
respectively. The filled green and yellow circles are related to D-mannose and D-galactose,
respectively. The filled red triangle represents L-fucose and the purple rhombus is related to N-
acetyl-D-neuraminic acid.
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Figure S1 illustrates the root mean square deviation (RMSD) of all three replicas for the down
and up states of the native (A) and oxidized (B) SARS-CoV-2 S trimer. It is clear that all systems
reached their equilibrium states after 100 ns of simulation (Figure S1).
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Figure S1. RMSD of three replicas for the down and up conformations of the native (A) and
oxidized (B) SARS-CoV-2 S trimer. All systems reach their equilibration after 100 ns.

H-bonds and salt bridges

Tables S2, S3, and S4 show the number of most probable H-bonds between amino acid
residues or glycans of the RBD and the three chains of the SARS-CoV-2 S trimer (i.e., chains A,
B, and C), with an abundance of more than 10%, in the native and oxidized complexes.

Table S2. Number of H-bonds formed between residues (or glycans) of the RBD and chain A in
the native and oxidized SARS-CoV-2 S trimer. Values represent the average count per MD frame
over the last 100 ns of the simulation, where only bonds with a prevalence exceeding 10% in all

frames are considered.

RBD-chain A Native Oxidized
Arg3os-Aspss 1.17+0.17 1.33+0.13
Vals39-Glysso 0.80 = 0.04 0.80 + 0.05
Asnsse-Leussz 0.40 + 0.02 0.55+0.05
Phesa1-Glysas 0.54 +0.04 0.47 +0.10
Lys353-Glussa 0.49 +0.01 0.43 + 0.04
Argszg-Asnsa 0.38+0.01 0.33 +£0.05
Phesa1-Thrs47 0.20 £ 0.03 0.29+0.10
Asp3sso-Asns4z 0.22 +0.04 0.27 +0.01
Asns3e-Thrss3 0.11+£0.01 0.21 £ 0.06
Phes29-Glnsso 0.15+0.04 0.19+0.01
Argszg-Asnsag 0.14 + 0.06 0.15+0.10
Lyss3s5-Glusss 0.20 = 0.09 0.15+0.05
Valszo-Sersol 0.12 £ 0.06 0.13+0.12
Hissio-Phese2 0.13+0.07 0.12+0.08
Hiss19-Glnses 0.13+0.04 0
Iles26-Asnsaz 0.12+0.04 0
N331A-Argsz 0.12 +0.05 0




Table S3. Number of H-bonds formed between residues (or glycans) of the RBD and chain B in
the native and oxidized SARS-CoV-2 S trimer. Values represent the average count per MD frame
over the last 100 ns of the simulation, where only bonds with a prevalence exceeding 10% in all

frames are considered.

RBD-chain B Native Oxidized
Sersg3-Asposs 0.27+0.03 0.35+0.08
Sersg3-Argoss 0.26 £0.02 0.30 £ 0.02
Ser3s3-Glugss 0.41 £0.21 0.49+0.14
Gluses-Asnaz4 0.27+0.18 0.42+0.21
Glusie6-Tyr200 0.58 £0.06 0.41£0.19
Thrsss-Asposs 0.47 £0.06 0.38 £0.08
Argsio-Aspr3z 0.20£0.19 0.29+£0.18
Thrais-Tyr369 0 0.21+0.10
Tyrago-Aspses 0 0.20+0.19
Aspaos-Serss 0.16 £0.15 0.22+0.21
Argaos-Phesrs 0.11 £0.08 0.19+0.10
Tyrsos-Sers73 0.12£0.10 0.19£0.18
Lys462-Aspi9s 0.27 +£0.09 0.18+0.17
Asns60-N234B 0.10 £0.05 0.18 +£0.02
Thrso0-N343B 0.13+0.12 0.17+0.10
N331A-Prozs 0 0.17£0.16
Glus7i-Lysi13 0 0.17+0.09
Tyrass-Alaszn 0.11 £0.10 0.13£0.12
Asnas0-N343B 0 0.12+0.06
Argae6-Glniis 0.12£0.07 0.12 £0.06
N331A-Glni7s 0 0.11 £0.05
Lys417-Asn37o 0 0.11 £0.04
Serss3-Argoss 0.26 + 0.02 0
Gln474-N234B 0.20+0.17 0
Glyssi-Argoss 0.26 £ 0.02 0
Thra70-N165B 0.20£0.14 0
Glu4gs-N165B 0.15+0.05 0
Glus471-N165B 0.13+0.10 0
Arg319-Gly7ss 0.14+0.13 0
Glys02-N343B 0.11+0.10 0

Table S4. Number of H-bonds formed between residues (or glycans) of the RBD and chain C in
the native and oxidized SARS-CoV-2 S trimer. Values represent the average count per MD frame
over the last 100 ns of the simulation, where only bonds with a prevalence exceeding 10% in all
frames are considered.

RBD-chain C Native Oxidized

Ser375-Aspa4os 0.10 £0.05 0.27+0.13




Aspsea-Thrazs 0 0.22 +0.20
Tyr3eo-Thrais 0.22 +£0.08 0.15+0.14
Asn370-Lys417 0.12+0.04 0
N343A-Thrsoo 0.18 £0.09 0

Figure S2 shows the time evolution of the distance between donor and acceptor atoms of
amino acid pairs, selected from Tables S2, S3, and S4, during the transition from the down to the
up state for the native (Figure S2A) and oxidized (Figure S2B) systems, respectively. These values
are averaged over all nine replicas. For clarity, the error bars for each plot are not shown in the
figure. The results are obtained by averaging over nine trajectories of TMD simulations from the
down to the up state for the native and oxidized systems.
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Figure S2. Time evolution of distances between donor and acceptor atoms of selected amino acid
pairs forming H-bonds between the RBD and its surrounding SARS-CoV-2 S trimer during the
transition from down to up conformation. Panels (4) and (B) depict data for the native and
oxidized systems, respectively. The chosen amino acid pairs form H-bonds in the down state which
are selected from Tables S2, S3 and S4.




Table S5 shows the number of the most probable salt bridges between amino acid residues of
the RBD and the three chains of the SARS-CoV-2 S trimer (i.e., chain A, B, and C), with an
abundance of more than 10%, in the native and oxidized complexes.

Table S5. Number of salt bridges formed between residues of the RBD and the remaining SARS-
CoV-2 S trimer (i.e., chain A, B, and C) for the native and oxidized systems. The values represent
the average number of salt bridges observed in the last 100 ns of MD simulations, normalized to
the total number of frames with a prevalence exceeding 10% in all frames.

RBD-remaining SARS-CoV-2 S trimer | Native Oxidized
Arg323-Aspsis 1.00 + 0.00 1.00 +0.00
chain A | Lyss35-Glusss 0.40 + 0.02 0.29£0.10
Lyss35-Gluss4 0 0.65 +0.09
Lys462-Aspi9s 0.49+0.11 0.33+£0.30
chain B | Argsi9-Aspr37 0.21 +£0.21 0.41+£0.29
Glu471-Lysii3 0 0.37+0.13
chain C | Asp427-Lysose 0.18+0.13 0.12 £ 0.06

Figure S3 illustrates the time evolution of the distance between O and N atoms of amino acid
pairs, selected from Table S5, during the transition from the down to up state for the native (Figure
S3A) and oxidized (Figure S3B) systems, respectively. These values are averaged over all nine
replicas.
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Figure S3. The time evolution of distance between N and O atoms of RBD and its surrounding
SARS-CoV-2 S trimer during the transition from down to up conformation for the native (A) and
oxidized (B) system. The selected amino acid pairs form salt bridges in the down state, as listed in
Table S5.
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