[image: ] 
PS: After to fill all requirements for this abstract, please remove all the instructions.
DRUG REPURPOSING FOR NSP2 INHIBITION IN CHIKUNGUNYA VIRUS: MOLECULAR DOCKING AND DFT ANALYSIS
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ABSTRACT
Chikungunya fever (CHIKF), caused by the Chikungunya virus (CHIKV), is a neglected tropical disease (NTD) transmitted from human to human by the bite of infected Aedes aegypti mosquitoes. Non-structural proteins play a critical role in viral replication, particularly nsP2, which is essential for cleaving the viral polyprotein. Currently, there are no specific drugs against CHIKV. This study employs in silico methods for drug repurposing aimed at combating CHIKV, seeking to understand the main interactions of these drugs with the target. Initially, 1 µs molecular dynamics (MD) simulations were performed to relax the CHIKV nsP2 (4ZTB) to its native form. Then, over 100 FDA-approved drugs were selected from the ZINC database to investigate their potential as inhibitors. Molecular docking was performed to assess the best orientation of the drugs on the protein, generating a “fingerprint” of the amino acid residues most frequently involved in interactions with the target. The MD results were analyzed based on RMSD and RMSF plots. The RMSD plot indicated that nsP2 shows good stability throughout the simulation, while the RMSF plot showed significant variations in the active site region (Cys478-His548-Trp549). Among the drugs analyzed, Labetalol, Avobenzone, and Mycophenolate Mofetil showed the highest docking scores, suggesting their potential for repurposing against CHIKV. Interestingly, Mycophenolate Mofetil has already been reported in the literature as having excellent activity against CHIKV-infected cells. Following the docking results, a geometric optimization was performed using Density Functional Theory (DFT) to identify the most energetically stable complexes. This analysis provides insights into the stability of complexes formed between nsP2 and the selected drugs, offering a deeper understanding of binding energy. These data could provide valuable insights to aid in the design of new drugs against CHIKV, particularly through nsP2 inhibition. These findings may contribute to research and development of new drugs against CHIKV by inhibiting nsP2 and providing crucial insights into binding energy and stability of the complexes.
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