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Figure S1. Pre- and Post-fusion forms of the SARS-CoV2 Spike protein. To construct the
physical body of the pre-fusion form (on the left of the schematic) three cryo-EM structures with
PDB ID: 6VXX (shown in blue cartoon), 6CRZ (red), 6XR8 (yellow) have been superposed. The
post-fusion form is displayed using the PDB ID: 6XRA. Different important structural regions have
been demarcated as in the literature [1]. Proteolytic cleavages occur at two S1/S2 junction points in
the polypeptide chain (cleavage sites) situated along the horizontal direction (i.e., at either ends of
the S1/S2 boundary [2]: shown as the thick dashed line) of the displayed pre-fusion structure. The
cleavage is concomitantly followed by a conformational transition (longitudinal shrinkage) of the
resultant post-fusion form constrained by the embedding membrane matrix environment. Image
constructed in PyMol [3].

Figure S2. The Spike RBD hotspot. In the figure (PDB ID: 6VW1), the ACE2 and RBD Spike are
colored in cyan and yellow respectively. The hotspot region is colored in ‘magenta’ which
corresponds to a 51 amino acid stretch (residues 455-505) consisting of the key mutations in the
CoV-2 RBDSpike.

Figure S3. Correlation plots, drawn for coordinate driven Complementarity measures and
experimental binding thermodyanmic parameters in interacting proteins. (A) plots Sc as a
function of Kd and (B) plots EC as a function of ∆Gbinding. Kd and ∆Gbinding are both min-max scaled
and therefore ranging from 0 to 1. The red dashed lines represent the fitted curves: hyperbolic for
(A) and linear for (B). R2 in (B) is the same as Pearson’s correlation for linear fitting.

Table S1. Contact map of the native interface pertaining to the SARS-CoV-2 RBD – ACE2
interaction (6VW1). Receptor (6VW1_A) and ligand (6VW1_E) residues involved in the contacts
are tabulated as column 1 and 2 with their contact strength (number of side-chain atomic contacts)
given in column 3. Contacts calculated at a cutoff inter-atomic distance of 4 Å.

Interfacial Contact
Receptor partner
(chain A)

Ligand partner
(chain E)

Number of
side-chain
atomic
contacts

24-GLN-A

487-ASN-E

6

28-PHE-A

489-TYR-E

3

31-LYS-A

456-PHE-E

1

31-LYS-A

484-GLU-E

1

31-LYS-A

489-TYR-E

4

34-HIS-A

453-TYR-E

3

34-HIS-A

455-LEU-E

4

34-HIS-A

493-GLN-E

11

37-GLU-A

505-TYR-E

1

38-ASP-A

449-TYR-E

1

41-TYR-A

498-GLN-E

5

41-TYR-A

500-THR-E

6

41-TYR-A

501-ASN-E

5

42-GLN-A

498-GLN-E

3

45-LEU-A

498-GLN-E

3

79-LEU-A

486-PHE-E

4

82-MET-A

486-PHE-E

4

83-TYR-A

486-PHE-E

15

83-TYR-A

489-TYR-E

1

353-LYS-A

501-ASN-E

4

353-LYS-A

505-TYR-E

8

355-ASP-A

500-THR-E

1

357-ARG-A

500-THR-E

2

Figure S4. The RBDSpike – ACE2 complex in coronavirus: Homologous structure superposed.
Panel (A) shows the superimposed complexes while panel (B) shows them further being superposed
onto the Spike RBD of the whole protein (6VXX). Panel (C) shows the superimposed RBDSpike
domains taken from 6VXX (Orange), 6VW1 (Red), 6CRZ (Skyblue) & 6XR8 (Magenta).

Dataset S1. Full length sequences of a set of representative designed RBD mimics. These best
predicted designed mimics appears to have the potential to serve as plausible competetive
inhibitor(s) of the native RBDSpike – ACE2 interaction in SARS-CoV2. Sequences are given in
FASTA format and their names as per referred in the main-text.
>>HM0
NLCPFGEVFNATKFPSVYAWERKKISNCVADYSVLYNSTFFSTFKCYGVSATKLNDLCFSNVYADS
FVVKGDDVRQIAPGQTGVIADYNYKLPDDFMGCVLAWNTRNIDATSTGNYNYKYRYLRHGKLRPFE
RDISNVPFSPDGKPCTPVPAPNCYWPLRGYGFYTTTGIGYQPYRVVVLSFELLNAPATVCGPKLST
DLIK
>>HM3
NLCPFGEVFNATKFPSVYAWERKKISNCVADYSVLYNSTFFSTFKCYGVSATKLNDLCFSNVYADS
FVVKGDDVRQIAPGQTGVIADYNYKLPDDFMGCVLAWNTRNIDATSTGNYNYKYRYLRHGKLRPFE
RDISNVPFSPDGKPCTPVPAPNCYWPLNGYGFYTTTGIGYQPYRVVVLSFELLNAPATVCGPKLST
DLIK
>>HM5
NLCPFGEVFNATKFPSVYAWERKKISNCVADYSVLYNSTFFSTFKCYGVSATKLNDLCFSNVYADS
FVVKGDDVRQIAPGQTGVIADYNYKLPDDFMGCVLAWNTRNIDATSTGNYNYKYRYLRHGKLRPFE
RDISNVPFSPDGKPCTPVPAPNCYWPLNGYGFYTTTGIGHQPYRVVVLSFELLNAPATVCGPKLST
DLIK
>>HM19
NLCPFGEVFNATKFPSVYAWERKKISNCVADYSVLYNSTFFSTFKCYGVSATKLNDLCFSNVYADS
FVVKGDDVRQIAPGQTGVIADYNYKLPDDFMGCVLAWNTRNIDATSTGNYNYKYRYLRHGKLRPFE
RDISNVPFSPYGKPCTPVPAPNAYWPLNGYGFYTYTGIGEQPYRVVVLSFELLNAPATVCGPKLST
DLIK
>>HM21
NLCPFGEVFNATKFPSVYAWERKKISNCVADYSVLYNSTFFSTFKCYGVSATKLNDLCFSNVYADS
FVVKGDDVRQIAPGQTGVIADYNYKLPDDFMGCVLAWNTRNIDATSTGNYNYKYRYLRHGKLRPFE
RDISNVPFSPYGKPCTPVPAPNAYWPLNGYGFYTYTGIGNQPYRVVVLSFELLNAPATVCGPKLST
DLIK

Figure S5. Time series plots of Cα-RMS deviations for the selected designed co-complexes.
RMS deviations were computed considering the whole protein complexes (i.e., ligand and receptor
chains) subsequent to their superposition on the initial co-complex. The X-axes represents the time
frames (1 to 4000) corresponding to the full 200 ns MD simulation trajectories.

Figure S6. Time-series plots for Sc, EC and E2d for the selected designed protein-complexes.
Panels (A) and (B) represent the time series plots for HM19 and HM21 respectively. In the three
sub panels under each panel, the plots for Sc, EC and E2d are plotted from top to bottom. Sc, EC
have ranges [-1, 1] while E2d is a non-negative 2d metric in Euclidean space without having a
defined range. To maintain symmetry and to render a direct visual comparison all parameters have
been plotted with a Y-axis range of -1 to 1. The X-axes represents the time frames (1 to 4000)
corresponding to the full 200 ns MD simulation trajectories.

Figure S7. Structural analysis of the ACE2 receptor and angiotensin2 to test the possibility of
conflicting with the proposed inhibitor binding. In the top panel of the composite figure, from
left to right are displayed respectively the NMR structure (1N9V) of the octa-peptide angiotensin-II,
the same molecule superposed onto the receptor binding site of the RBDSpike and the corresponding
CLUSTAL-OMEGA [4] pairwise sequence alignment based on which the superposition was
performed. The displayed RMSD (3.45 Å) is computed for a stretch of just 8 mapped amino acids.
The bottom panel displays the superposed structure of 1N9V (shown as mesh) onto the RBDSpike
(6VW1_E) in complexation with ACE2. The superposition yields an RMSD of 4.28 again for a
stretch of just 8 mapped amino acids. The superposed angiotensin-II is clearly away from the
receptor binding site which is displayed as solid surface. For greater visual clarity, the mesh and the
surface was colored according to two different atomtype based coloring schemes in PyMol.
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