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Fig. (4). Binding mode of cordycepin to RdRp of SARS-CoV-2. (4 higher resolution / colour version of this figure is available
in the electronic copy of the article).

Table 2. Binding affinity and non-bonding interactions of the cordycepin-RdRp complex from molecular docking and
MD simulation.

Molecular interactions before simulation Molecular interactions after S0ns simulation
Binding affinity
(kcal/mol) Hydrophobic interacting Hydrogen bonding Hydrophobic interacting Hydrogen bonding resi-
residues residues residues dues
Trp617, Asp618, Asp760, Asp761, Asp760. AspT61
-6.6 Asp760, Asp761, Glu811 sp/60, Asp/ol, Asp761, Trp617, Tyr619,
Trp617, Trp800 Trp800, Glu811
Trp800, Glu811

Fig. (5). (A) RMSD profile of protein (RdRp) and ligand (cordycepin), (B) RMSF profile of protein (RdRp) residues, (C) lig-
and RMSF profile of cordycepin for RdRp-cordycepin complex during 50 ns molecular dynamics simulation. (4 higher resolu-
tion / colour version of this figure is available in the electronic copy of the article).
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Fig. (6). Superimposed view of the cordycepin-RdRp complex from molecular docking (light gray one) and MD simulations
(colorful one). (4 higher resolution / colour version of this figure is available in the electronic copy of the article).
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Fig. (7). Intermolecular interactions of the cordycepin-RdRp complex during 50 ns molecular dynamics simulation. (A) Histo-
gram showing different types of interactions, (B) 2D view of the interactions, (C) Interactions in the active site of RdRp. (4
higher resolution / colour version of this figure is available in the electronic copy of the article).

interactions, while (Fig. 7B) depict the two-
dimensional demonstration of macromolecular - RdRp
inhibitor interactions. Fig. (7C) shows the intermolecu-
lar interactions between cordycepin and RdRp’s active
site residues after 50 ns MD simulation. In accordance
with the docking result (Fig. 4), the MD simulation
studies also elucidate that cordycepin exhibited strong
binding interactions with both catalytic and active site
residues of RdRp (Fig. 7C). The MD simulation studies

revealed that cordycepin had good binding interactions
with both the catalytic and active site residues of RdRp
(Fig. 7C), which is consistent with the docking result
(Fig. 4). Cordycepin interacted with RdRp residues
Trp617, Tyr619, Asp761, Glu8111 to form hydrogen-
bond-water interactions, as well as Gly616, Asp618,
Asp760, Lys798, Ser814 to form water bridge interac-
tions, and Pro620, Phe812 to form hydrophobic inter-
actions (Fig. 7A and 7B). The interactions in the
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cordycepin-RdRp complex were characterized and
found to be very strong. Cordycepin is highly stable
and forms the predicted interactions with the important
amino acids Asp760, Asp761, Asp618, Trp617,
Tyr619, and Glu811 of RdRp's active site. The calcu-
lated value of the binding energy of cordycepin with
RdRp is -7.7 £ 0.43 kcal/mol. To sum up, the MD sim-
ulation outcomes endorse the docking data, suggesting
that cordycepin interacts actively with RdRp.

CONCLUSION

SARS-CoV-2 has posed a serious threat to countless
countries and organizations around the world since its
discovery in Wuhan in 2019. The virus, which has
more diverse pathogenesis and modes of transmission
than SARS-CoV-1 and MERS, caused a sharp rise in
morbidity and mortality rates in many countries, quick-
ly spreading across the planet's six continents. Given
the pandemic's urgent needs, it is required to develop
an efficacious drug that should be cheap and more fre-
quently available for COVID-19 patients. In this study,
the bioactive metabolite was computationally examined
against SARS-CoV-2 RdRp protein to inhibit the repli-
cation of the pathogen and disrupt viral pathogenesis.
Promising results of pharmacological and toxicity es-
timation along with molecular docking simulations re-
vealed that fungal metabolite cordycepin exhibits
strong inhibition potential against SARS-CoV-2 poly-
merase enzyme (RdRp). The strong molecular stability
of cordycepin was obtained from molecular dynamic
simulations. Significant results of this in silico study
could be helpful to develop an anti-SARS-CoV-2 drug.
Hence it is highly recommended to confirm the activity
of cordycepin as a SARS-CoV-2 polymerase enzyme
(RdRp) inhibitor in laboratory settings.

There are some drawbacks to this research. The ca-
pacity to simulate multiple-ligand interactions in the
protein cavity is limited by current in-silico approach-
es. In the binding cavity of the target protein RdRp, just
one ligand was used, whereas several ligands can ac-
cess the same binding regions in the biological system
and display synergistic actions. On that basis, the find-
ings of the computational investigation can be used as a
reliable framework for future in vitro and in vivo test-
ing, and more experimental validation is needed to as-
sess how the projected benefits will apply to complex
biological systems.
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