gﬂ%é:ﬁsﬁgzb I\‘l' l
University of

Hormozgan ”".

18™ National and 3" International Conference of wlo® (wogw g Sho uslod Cpmoddid

Iranian Biophysical chemistry O 21 SO 38 ol gt Mo
25-26 Des, 2024, University of Hormozgan Ol 30,0 o823 (A Fe ¥ olo 50 87

Identification of Potential COVID-19 Mpro Inhibitors
through Covalent Drug Docking, Molecular Dynamics
Simulation, and MMGBSA Calculation

Mohammad Hossein Haghir Ebrahim Abadi !, Yahya Sefidbakht 2*

1. Protein Research Center, Shahid Beheshti University, Tehran, Iran,
m.haghirebrahim@mail.sbu.ac.ir
2. Protein Research Center, Shahid Beheshti University, Tehran, Iran,
y_sefidbakht@sbu.ac.ir

Abstract

The viral main protease (Mpro) is a key drug target due to its integral role in the life cycle of
SARS-CoV-2. Given the urgent need for effective therapeutics against COVID-19, extensive
research has focused on the development of inhibitors targeting this enzyme. This study focuses
on the exploration of covalent docking for Mpro inhibition. Using computational methods, the
interactions between potential inhibitors and SARS-CoV-2 Mpro are investigated. Using
protein structures (7JKV and 7TDU), fragment-based ligand selection and covalent docking
via SeeSAR were performed. Pharmacokinetic properties, toxicity assessments using
SwissADME and molecular dynamics simulations were performed using GROMACS.
Molecular dynamics simulations were performed and parameters such as RMSD, RMSF, and
MM/GBSA were analyzed for two specific ligands. These inhibitors exhibit pharmacological
properties that may affect drug interactions and metabolism in vivo. In addition, the toxicity
profiles of covalent ligands highlight complex interactions across physiological systems and
underscore the need for comprehensive safety evaluations prior to therapeutic considerations.

Key words: COVID-19, Main Protease (Mpro), Computational Drug Design, Covalent
Drug Design.
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