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Theoretical study on the interaction between candidate drugs and Coronavirus main protease
(3CLPro) for inhibiting replication of SARS-CoV-2
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We theoretically nvestigated the interactions of drug molecules with 3C-like protease (3CLPro), to
inhibit the replication of SARS—CoV-2 using molecular dynamics (MD) simulation. Lopinavir, Ritonavir,
(G376 and dipeptidyl series were used at different temperatures and concentrations. The adsorption
behavior of drug candidates was compared by analyzing the root mean square fluctuation (RVSE),
root mean square deviation (RVISD) of 3CLPro, minimum distances and interaction energies between
3CLPro and drug, and the number of aggregated drugs. The drugs were mamnly adsorbed on the
3CLpro by the pdar interactions. In specifically, dipeptidyl 7c was effective in inhibiting 3CLPro since
it shows high binding energy, high number of attached active stes 3CLPro, and large dispersty of
drugs n the adsarbed states compared to those of Lopmavrr, Ritonavir, CG376. In specifically, alkyl
groups within drugs manly sticked to the active stes of 3CI.Pro. At high temperatire, the nteractions
between drugs and the protem were ncreased, which was shown by larger adsorption area of drugs
on the protein. Meanwhile, the number of adsorbed drugs was smilar in different concentration of the

drugs.

[l
[=)

i1

o OlE2d S8 M27d H2s 2021¢

ol
o


mailto:skkwak@unist.ac.kr

