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Initially, EVP-6124 was redocked into the 7EKP structure using GOLD to establish the 

docking protocol. Subsequently, the 7EKI model underwent a 100 ns molecular 

dynamics (MD) simulation, followed by cluster analysis to identify the most 

representative conformation for docking EVP-6124. The best docking pose was then 

subjected to a 500 ns MD simulation until convergence was achieved. Pharmacophore 

models derived from representative conformations were validated through ROC curve 

analysis in BIOVIA Discovery Studio, yielding scores above 0.8. These validated models 

were subsequently employed to screen FDA-approved compounds. The virtual 

Screening results were docked using GOLD and evaluated with the GoldScore, 

ChemScore, ChemPLP, and ASP scoring functions. For each scoring function, 100 

poses were generated and clustered within a 2 Å threshold. Representative clusters 

were then rescored using GNINA, and the top-scoring pose was selected for MD 

simulation.

COVID-19 has led to over 7 million deaths globally. The virus interacts with ACE2 

receptors, and as the disease progresses, it can trigger a cytokine storm, an intense 

inflammatory response associated with increased mortality. Since α7nAChR may 

modulate anti-inflammatory responses, this study investigates its agonists, their 

interactions, and employs pharmacophore modeling for virtual screening of FDA-

approved drugs. 

This method identified aclidinium (ACL) as a potential ligand for α7nAChR. ACL 

maintained stable interactions with the receptor for up to 300 ns. MD simulations of the 

partial agonist EVP-6124 and the full agonist ABT-107 were performed for comparison. 

All systems remained stable, as indicated by RMDS and radius of gyration analyses. 

Although ACL formed approximately half the number of hydrogen bonds, three key 

interactions were observed in the final MD frame, involving residues Tyr210, Cys212, 

and Trp77, with most hydrogen bonds mediated by water molecules. Functionally, both 

ACL and EVP-6124 target acetylcholine receptors, whereas structurally ACL more 

closely resembles EVP-6124 while retaining the conformational flexibility characteristic 

of antimuscarinic ligands.
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Aclidinium was highlighted as a potential ligand for α7nAChR, maintaining stable receptor 

interactions for up to 300 ns, and exhibiting structural similarity to EVP-6124.

Antimuscarinic M3

α7 agonist

• Estimate the free energy of binding through MM/PBSA

• Evaluate channel activation through CHAP pore analysis

• Conduct in vitro assays to evaluate compound behavior
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