Analysis of Statins' Affinity towards PPAR Receptors: Multiple Docking and Artificial Neural Networks
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Introduction: The objective of this in silico research is to determine the integral affinity of statins (atorvastatin, fluvastatin, lovastatin, pravastatin, rosuvastatin, and simvastatin) towards PPAR-α and PPAR-γ receptors using multiple docking methods combined with fully connected correlation artificial neural networks. The specific objectives include generating optimized 3D conformers for the statins, validating 3D models of PPAR receptors, creating docking spaces, conducting multiple docking, and establishing artificial neural networks to determine overall affinity.

Materials and Methods: The study utilized data on the 2D structures of the six statins and experimental X-ray crystallographic 3D models of PPAR-α and PPAR-γ receptors. Key software used includes ChemOffice for chemical structure processing, MarvinSketch for conformer construction, MOPAC2012 for conformation optimization, MSite for docking spaces construction, AutoDock Vina for multiple docking, CorrConv for neural network construction, and MS Office Excel for data processing. Calculations were performed on a supercomputer with a peak performance of ~31.2 teraflops. Sixty optimized conformers were generated for the six compounds, and docking simulations were conducted in 27 spaces of the 3D models of PPAR-α and PPAR-γ receptors using AutoDock Vina.

Results: The integral affinity values of the drugs towards PPAR-α and PPAR-γ receptors were determined using the energy values from neural fully connected correlation networks. Atorvastatin and fluvastatin showed the highest affinity towards PPAR-α, with atorvastatin's affinity being 2.80 times higher than fluvastatin's. For PPAR-γ, atorvastatin and pravastatin were the most active, with atorvastatin's affinity being 2.60 times higher than pravastatin's. Atorvastatin was 1.23 times more active towards PPAR-γ compared to PPAR-α. Other drugs showed significantly lower affinity, with simvastatin displaying almost no affinity for PPAR-γ.

Discussion / Conclusion: This study calculated the integral affinity of six statins towards PPAR-α and PPAR-γ receptors using fully connected correlation artificial neural networks based on multiple docking data. Atorvastatin showed the highest affinity for PPAR-α and PPAR-γ receptors.
