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Introduction: The P2X7 receptor (P2X7R) is a heterotrimeric purinergic receptor uniquely activated at high concentrations of ATP. It is widely expressed in immune cells and the central and peripheral nervous systems. It also plays an active role in the inflammatory pathway, making P2X7R an attractive therapeutic target. Unfortunately, there has been limited success in developing a modulator for this receptor. Our group has computationally identified a novel allosteric cholesterol binding site. To identify potential inhibitors, this study draws on docking studies to identify hit compounds that can target this binding site. The results from this study help to understand the structure-activity relationships (SARs) of this novel binding site, informing the direction of future projects.
Aims: To identify potential hit compounds through virtual screening and understand SARs of the novel binding site.
Methods: A total of 603 compounds were obtained from PubChem, primarily drawn from steroid, sterol, fatty acids, and terpene and terpenoid libraries. These were screened for duplicates and filtered for druggability according to ‘Lipinski’s rule of five’. These compounds were then docked with GLIDE and ranked by docking score. Compounds with a docking score ≤-7.0 kcal/mol were identified as potential hits and assessed for their SARs. 
Results: A total of 19 hit compounds were determined to have favourable interactions with the binding site. These were evaluated for structural components that contribute to their affinity.
Discussion: Three positive determinants predict favourable interactions: steroidal rings, saturation, and head or tail substitution. Compounds that share a steroidal ring structure interact with key cholesterol-binding residues and interact hydrophobically with the palmitoyl chains. The presence of unsaturated hydrocarbons in steroidal ring structures predictably improves the docking score. Hydrophobic substitutions near the tail region further improve interactions with the palmitoyl chains. On the other hand, hydrophilic substitutions at the head region interact favourably with polar residues through H-bond networks. The results from this study will be used to inform our in vivo experiments to determine lead compounds, and by extension, develop a pharmacophore for the P2X7R. 
