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Abstract

Background & aim: Given the key role of GSK-3( in the pathogenesis of Parkinson's disease and
the challenges in designing specific inhibitors, the aim of the present study was to identify and
design new GSK-3f inhibitors based on artificial intelligence and molecular modeling.

Methods: The present descriptive—analytical computational (in silico) study was conducted in
2025. An Al-driven workflow was applied to design and evaluate novel GSK-3( inhibitors with
potential therapeutic activity against Parkinson’s disease. Using CLMs, a set of de novo
compounds was generated and subsequently filtered based on drug-likeness, structural diversity,
and physicochemical properties. Data augmentation (20-fold) and temperature sampling (T = 0.8)
were applied to enhance generalizability and molecular diversity. The collected data were analyzed
using descriptive and comparative computational analyses based on model performance and
physicochemical indices

Results: The model achieved a success rate of 73.1% in generating valid inhibitors. Among these,
78 compounds with predicted inhibitory potency below 20 uM were selected for molecular docking
at the active site of GSK-3f. Docking analysis revealed that Compound A, featuring an isoquinoline
scaffold, achieved a predicted binding energy of —=16.5 kcal/mol, while Compound B, containing a
quinoline scaffold, achieved -25.5 kcal/mol. Both compounds demonstrated favorable
pharmacokinetic properties and full compliance with drug-likeness rules, including oral absorption
criteria.

Conclusion: The integration of artificial intelligence with molecular modeling provides an efficient
strategy for the design of selective and potent GSK-3p inhibitors, offering a promising pathway for
the development of novel therapeutics for Parkinson’s disease.
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