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Supplementary Figures

Figure S1. Structural localization of mutations in S protein (A) Residue interaction network at
RBD (Brown)-ACE2 (Blue) interface for wild type N501 variant. (B) Residue interaction network
at RBD (Brown)-ACE2 (Blue) interface for mutant Y501 variant. Color codes: H-bonds (red),
Polar H-bonds (orange), VAW (light blue), Aromatic (light green) and Ring-ring interactions
(brown).
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Figure S2. (A) Residue interaction network at RBD (Brown)-CR3022 (SARS-CoV-2 neutralizing
monoclonal antibody, Blue) interface for wild type N501 variant. Panel below shows detailed
interaction of N501 with other residues of RBD of S protein (marked as Chain E, Dashed lines).
(B) Residue interaction network at RBD (Brown)- CR3022 (Blue) interface for mutant Y501
variant. Panel below shows detailed interaction of Y501 with other residues of RBD of S protein
(marked as Chain A, straight lines). Color codes: H-bonds (red), Polar H-bonds (orange), VdW
(light blue), Aromatic (light green) and Ring-ring interactions (brown). N501 or Y501 is not
involved in direct interaction with CR3022 antibody.
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Figure S3. (A) Interaction interface between RBD (Brown) of S protein of SARS-CoV-2 and
ACE2 (Blue). (B) Distinct interaction interface (epitope) between RBD (Brown) and C135 (Dark
Blue) and CR0322 (Light Blue) antibodies. K417N/T, S477N and E484K mutations occur outside
both RBD-antibody interfaces (shown as green spheres). (C) Residue interaction network of N440
(RBD, Brown) with residues of C135 antibody (Blue). (D) Residue interaction network of K440
(RBD, Brown) with residues of C135 antibody (Blue). Strong H-bonds are shown as red and weak
H-bonds as orange.
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Figure S4. (A) Dimer model of membrane glycoprotein of SARS-CoV-2 (Blue and Brown). The
model is adapted from (1). The circled region shows localization of C64S mutation. (A) Residue
interaction of C64 for wild type membrane glycoprotein. Panel below shows detailed interaction
of C64 with other residues of membrane glycoprotein (marked as Chain B, Dashed lines). (B)
Residue interaction network for mutant S64 variant. Panel below shows detailed interaction of S64
with other residues of membrane glycoprotein (marked as Chain B, straight lines). Color codes:
H-bonds (red), Polar H-bonds (orange), VAW (light blue), Aromatic (light green) and Ring-ring
interactions (brown).



Figure S5. Structural analysis of P681H mutation near furin cleavage site. (A) Protein-protein
docked model for S protein- TMPRSS2 complex with interaction interface at furin cleavage site.
(B) Potential H-bond network for TMPRSS2-furin cleavage site (of wild type) interface. (C)
Potential H-bond network for TMPRSS2-furin cleavage site (of P681H mutant) interface. The
mutation has resulted in potentially higher H-bonds between TMPRSS and S protein at furin
cleavage site.
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Figure S6. Interactive residues of Spike protein making significant hydrogen bond
interactions with ACE-2. (A) Wildtype Spike-ACE2 (B) N440K Spike-ACE-2 (C) N501Y

Spike-ACE2.
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Figure S7. Cartoon representation of ORF8 (brown) dimer showing H-bond interactions of R52
and [121” (green sticks) between two monomers and Y72°.
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Figure S8. The hydrogen interaction fraction of the residues of ORF8 throughout the
simulations. (A) ARGS52 interactions in wildtype ORF8 was not significant as other residues. (B)
In R52I mutant ORF, ILE52 was not making any significant hydrogen bond.
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Figure S9. Structural analysis of P71L mutation in E protein. (A) Pentameric pore model of E
protein. Adapted from [1] showing P71L mutation in its C-terminal domain (Circled) (B) Residue
interaction network for wild type P71 variant. (C) Residue interaction network for mutant L71
variant. Color codes: H-bonds (red), Polar H-bonds (orange), VAW (light blue), Aromatic (light



green) and Ring-ring interactions (brown). The P71L mutation did not result in significant
perturbation in local interaction network.

Figure S10. Cartoon representation of N protein RNA (blue) interacting NTD and ORF9b (golden
yellow) interacting CTD. The two D3L, S235F (501Y.V1, Green spheres) and T205I (501Y.V2,
cyan spheres) mutations are localized in the unstructured NTD and linker regions, respectively.
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Figure S11. Summary of types of vaccines under various phases of clinical trials. As of January

9, 2021, 291 vaccine candidates are under clinical trials and 10 are in use.



Table S1. FireDock outcomes from protein-protein docking complex refinement of
wildtype and mutant RBDs (S protein) with C135 and CR3022 antibodies. ACE and HB
represents Atomic contact and H-bond interaction energies respectively.

C135
P1 4.01

B.1.1.7 1.43
B.1351 3.83
N440K -2.17
S477N 3.90

Wildtype -17.03

C3022
-44.00

-43.32

-44.56

-30.04

-25.18

-113.12

C135
-11.15

-12.26

-11.93

-16.94

-10.33

-23.76

C3022
-24.66

-23.08

-23.95

-20.26

-20.47

-61.07

C135
0.66

1.94

1.61

6.24

0.98

7.15

C3022

10.88

5.39

8.40

4.15

7.62

14.93

C135
4.71

4.28

5.19

3.17

4.36

7.32

C3022
-5.26

-4.13

-4.83

-0.73

0.09

-13.85

C135
-2.60

-3.45

-2.98

-4.21

-3.39

-3.67

C3022
-2.37

-1.57

-3.51

-2.51

-3.33

-8.05

Table S2. DynaMut analysis for predicting impact of mutations of structural stability of
proteins. Positive AAG*P'Y SDM and AASvi, ENCoM values indicate stabilizing mutations
with increase in molecule flexibility. Negative values indicate destabilizing mutations with

decrease in molecule flexibility. D215G, S982A and S235F were predicted to be highly

stabilizing mutations in S and N proteins respectively. E484K and D3L were predicted to
be mildly destabilizing mutations in S and N proteins respectively.

Gene

Mutation

D80A*
AH69
AV70

AY144

D215G*
K417N*
K417T*
E484K*"
N501Y ™
AS570D
H655Y*
P681H

AAGstability SDM

(kcal.mol™!)

0.86

1.91
0.02
-0.95
-0.41
0.41
0.21
0.6
0.76

AASVib
ENCoM

(keal.mol L. K1)

-0.2

0.88
0.73
-0.41
-0.28
-0.03
0.10
-1.35
0.02



AT701V*

T716l1 0.07
S982A 1.56
T10271 1.93
D1118H 0.42
S S477N 0.31
(Australia)
N440K -0.13
(India)
Q27Stop
ORF8 R521 0.82
Y73C -0.07
E92K* -0.58
N D3L -0.43
T2051* 0.14
S235F 1.867
PSOR* 0.13
E P71L 0.04

-0.34
0.02
-0.01
0.09
-0.03

0.04

1.244
0.155

-0.67
0.51
0.678
-0.19
-1.79

Table S3. Selected proposed drug candidates participating in key interactions with residues
inside RBD of S protein of SARS-CoV-2.

Residue Proposed Drugs References

K417 Simeprevir, Lumacaftor, 2,3)
NPACTO01552

N440 Ledipasvir, Procyanidin, 4)
Strictinin, Saikosaponin E

S477 Evomonoside &)

E484 Paromomycin (6)

N501 Grazoprevir, Acarbose (4, 6)

Table S4. Various range of SARS-CoV-2 diagnostic tests with corresponding target genes.

S.N | Detection Target genes Reference
0. Method
1. Antigen Nucleocapsid (N gene) (7)
detection assay | Spike protein (S gene)
2. RT PCR test E gene, N gene, S gene, (8)
RdRp gene and ORF1lab
gene
3. CRISPR based | N gene, Orf 1ab gene, S 9)
technique gene




(Casl2a, Casl3,
FnCas9)

4. RT-LAMP N gene, RdRp, S, ORFla | (7, 10)
based assay

5. COVID-19 E gene, RdRp gene, Orf- | (7, 11)
CBNAAT based | 1a, N gene
assay

6. Biosensor based | E, RdRp, ORFlab, S (10)
kits

7. ELISA-based N gene, S gene (7
antibody kits (12)
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