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Studies of QSAR Molecular Docking, and Molecular Dynamics Simulation of FLAP
Inhibitors for Coronary Artery Disease!

Qasem Qasemi
Abstract

Objectiv: 5-lipoxygenase activating protein (FLAP) is necessary in synthesis of leukotriene,
which are lipid mediators. In the present work, a QSAR study was conducted on 30 molecules.
Accordingly, the auto molecular Docking and Molecular Dynamics Simulations were performed
and 2 novel drugs were proposed.

Methods: The structures of 30 molecules of FLAP inhibitors were drawn using CHEMDRAW
program. The required experimental data was obtained from the literature. Ligand input structure
was drawn using Marvin Sketch software and the docking studies were performed using Vina
program to evaluate the interactions. In the QSAR study, the CORALSEA software has been
employed as a tool of modeling of the FLAP inhibitor activity of 30 compounds. In the
molecular docking study, the binding affinity was obtained between each of enzyme systems (
PDB: 1B43) and the geometric-optimized molecules of 30 molecules. Regular and Flexible
docking approaches were run. Molecular dynamics simulation was tested on 1B43 with molecule
9.

Results: The CORALSEA program results showed that n =10, R?= 0.9986, and Q3= 0.9975
(Training set); also, n =10, R2= 0.9997, and Q%= 0.9995 (test set). In the molecular docking
study, the maximum binding affinity of -10.9 kcal/mol was obtained, representing a strong
interaction.

Conclusion: In docking study, molecules 9 and 15 were presented as the most stable ones that
may be introduced for further investigations, including clinical experiments.

Keywords: FLAP, CORALSEA, Monte Carlo method, Molecular docking, Molecular dynamics
simulation
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1. 5-lipoxygenase activating protein (FLAP)
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2. leukotriene

3. Arachidonic acid

4. Coralsea
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1. Quantitative structure Activity Relationship (QSAR)
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1. Molecular docking and molecular dynamics simulation
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