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Article Info Abstract

Introduction: Inhibition of key enzymes in bacteria that exert low evolutionary pressure can be a
drug development strategy for bacterial antibiotic resistance. Sortase A (Srt A) is a transpeptidase that
is widely used in site-specific protein modification. This enzyme has a key function in the interactions
between Staphylococcus aureus and the host and has been considered a promising target for the drug
Revised 01272024 devglopment of resist_ant bacteria. To (.iate, some SHA inhibitors have been discovered most of them are
Accepted 02.08.2024 d(?rlveq from ﬂavonmfi compounds, like myn_cetlp. . . . .
Online  02.08.2024 Aim: Since computational methods for monitoring the behavior of biomolecules at the microscopic
level are more accurate and cost-effective, therefore, in this research, our goal is to use computational
methods to find similar molecules but with higher binding and inhibitory effect than myricetin.
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KeyWords: Materials and Methods: In this study, we used computational methods such as structure-based

virtual screening, molecular docking, MM-PBSA approach, and MD simulation. A molecular docking
Srt A inhibitors approach was used to understand protein-ligand interactions and inhibition constants in terms of
Staphylococcus aureus affinity. MD simulation technique was used to monitor the conformational changes of Srt A enzyme.
Molecular docking After the MD simulation studies, the MM-PBSA approach was used to interpret the binding free energy.

Molecular dynamics simulation pegylts; First, Chemspidens chemical library was screened by the «Similarity search» method, in which

myricetin was placed as a reference molecule. The second stage of screening was done using PyRx
software, so that the top 10 compounds were carefully selected based on their inhibitory potential from
*Corresponding author: | the set of ligands obtained from the previous stage. These compounds were subjected to Autodock4.2
E-mail address for molecular docking. As a result, it was observed that compound73945561- has a higher inhibitory
effect than myrsteine. To investigate the stability and efficiency of ligand binding mode, free Srt 4, its
complexes with myrsteine and the best selected compound were subjected to 50s molecular dynamics
sahebjam.has@gmail.com | simulation. MD simulation results showed that compound73945561- had better binding profiles and
mfs21@gmail.com interactions than myrsteine as a reference inhibitor; and steadily unstable behavior was observed in the
docking complex.

Conclusion: Overall, compound73945561- may serve as a new inhibitor or provide a scaffold for
further optimization toward the design of more potent SortA inhibitors. The development of such
inhibitors would be an essential strategy against resistant bacteria.
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