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Supporting Table

Omicron Omicron+Q493 Difference
- N (22 - N o~
ACE2 |RBD T T T T - -

# x é n:': é é é mean * S.D (p value)
|1 D38-Side | Q493(R)-Side* | 1386 | 74.0 | 1318 | 0.0 0.0 0.0 |-114.8+13.1(0.005)
| 2] K353-Main | Y505(H)-Side | 31.9 16.0 15.7 1.5 6.1 13 | -18.3+5.2(0.0306)
| 3] S19-Main | S477(N)-Side* | 29.9 222 | 492 | 253 | 228 256 | -92+3.7(0.3179)
| 4] , K31-Side | Q493(R)-Side 0.0 0.0 0.0 6.1 9.6 9.0 8.3+3.5(0.0015)
5 rsjt:tdeﬁi Y41-Side | Q498(R)-Side | 00 | 00 | 00 | 510 | 521 | 430 | 48.7+85(0.0001)
| 6| Omicron | Q42-Side | Q498(R)-Side | 4.2 6.4 0.0 6.5 8.8 9.5 4.7+ 2.7 (0.086)
|7 K353-Side | Q498(R)-Side | 0.0 0.0 0.0 0.0 0.0 0.0 0+ 0 (NA)
| 8| E37-Side | Y505(H)-Side | 0.0 1.6 0.0 0.0 1.9 1.3 0.5+0.9(0.5142)
19 | E35-Side | Q493(R)-Side | 6.8 0.0 0.0 0.0 0.0 36.0 | 9.7+3.8(0.4697)

10 D30-Side | K417(N)-Side 0.0 0.0 0.0 0.0 0.0 0.0 0+ 0 (NA)
111] D355-Side | T500-Side 492 | 509 | 505 | 61.0 | 550 | 653 | 10.2+3.9(0.0279)
12| Residues | 355 Main | G502-Main | 441 | 502 | 238 | 510 | 520 | 564 | 13.8+4.5(0.1659)
113 mutg?etd in L__Q24-Side|A475-Main 127 | 159 | 134 0.0 0.0 0.0 -14 £ 4.6 (0.0001)
|14 Omicron $19-Side | A475-Main 321 | 227 | 237 | 296 | 214 | 340 | 22+1.8(06734)

15 D38-Side | Y449-Side 0.0 0.0 0.0 2.1 5.1 230 | 10.1+3.9(0.1983)

Supp. Table 1. Altered H-bond interaction between interfacial residues in the Omicron variant and Re-
vertant (Omicron+Q493) ACE2-S1-RBD complex. This is in line to the observations made earlier that R493
plays a major role in the increased H-bond formation in the omicron variant in comparison with the WT. The
Revertant do not possess the R493 mutation and is seen that most of the H-bonds formed in the Omicron vari-
ant are lost in this. However, the increase in D355-T500 H-bond which was earlier thought to be because of
R493 residue was later found to be because of other mutation in the S1-RBD from the results obtained from
the Revertant complex. Another interesting observation made was decreased H bond occupancy K353-
Y505(H) and a complete loss of H-bond between Q24-A475 in the Revertant (Omicron+Q493), implying a
higher chance of structural variation that impeded the bond formation. However, few H-bond completely lost in
omicron were re-observed in Revertant highlighted in blue.



0 N O O

O ©W 0 N O g B~ WON -~ O ©

N

a O N

Supporting Figures

PROCHECK

Ramachandran Plot
saves

Psi (degrees)

-90

-135-

Phi (degrees)

Plot statistics

Residues in most favoured regions [ABL] 664 94.1%
Residues in additional allowed regions [a,b,1p] 41 5.8%
Residues in generously allowed regions [~a,~b.~L~p] 1 0.1%
Residues in disallowed regions 0 0.0%
Number of non-glycine and non-proline residues 706 100.0%
Number of end-residues (excl. Gly and Pro) k]
Number of glycine residues (shown as triangles) 44
Number of proline residues 38
Total number of residues 791

Bascd on an analysis of 118 structures of resolution of at keast 2.0 Angstroms
and R-fictor no greater than 205, a good quality model would be expected
to have over 90% in the most favoured regions.

Supp. Fig. 1. Ramachandran plot of the Omicron variant S1-RBD modelled protein. The structural model
of the Omicron variant S1-RBD spanning residues from T333 to G526 of the SARS-CoV-2 spike (S) protein
and containing all mutations in complex with ACE2 spanning residues from S19 to D615 of human ACE2 was
generated. The core regions (red) representing the most favorable combination of phi-psi values. The percent-
age of residue in the core is 94.1% depicting a better stereochemical quality of the protein.
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Supp. Fig. 2. Decrease in the interfacial residue distance between D38-R493 in the Omicron variant
(pink). The omicron variant possesses the key mutation Q493R that resulted in a prominent salt bridge for-
mation between D38-R493 in the Omicron variant as the distance between the residues decreased from 8A
(WT) to 2.7A (Omicron). The WT (WT) showed in Blue and Omicron in Pink.
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Supp. Fig. 3. Structural dynamics in the Revertant (Omicron+Q493) S1-RBD in complex with ACE2. (A)
Graph showing backbone (Ca) root-mean-square deviation (RMSD) values of ACE2 and S1-RBD obtained
from the simulation of the Revertant ACE2-S1-RBD complexes. (B) Graph showing backbone (Ca) root-mean-
square fluctuation (RMSF) values of ACE2 and S1-RBD obtained from three individual 100 ns MD simulations
of Revertant ACE2-S1-RBD complexes. (C) Graph showing mean RMSF difference between Omicron and Re-
vertant (Omicron+Q493) complexes.
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Supp. Fig. 4. Interaction of the Revertant (Omicron+Q493) S1-RBD with ACE2. (A) Histogram showing the
distribution of the number of H-bonds formed by Revertant (Omicron+Q493)S1-RBD in complex with ACE2
over three individual 100 ns of MD simulation. (B,C,D) Histograms showing the distribution of van der Waals
(vdW) energy (B) electrostatic energy (Ele) (C) and total interaction energy (D) of Revertant (Omicron+Q493)
in complex with ACE2 obtained from three independent 100 ns MD simulations.



