Curcumin Analog A105 as Anti-Rheumatoid Arthritis Agent: Bioinformatics and Docking Study
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Introduction. Rheumatoid arthritis (RA) is a chronic autoimmune disease, causing joint destruction and impairs function. Despite the availability of disease-modifying antirheumatic drugs (DMARDs), treatment outcomes remain suboptimal, requiring new pharmacological strategies. Curcumin, a natural polyphenol with known anti-inflammatory properties, has attracted interest as anti-RA but is hindered by poor bioavailability. Structural analog of curcumin, A105 (2,6-bis(benzyloxy)benzylidene)cyclohexan-1-one), has been synthesized to improve therapeutic efficacy. Computational pharmacology provides an efficient platform to explored molecular mechanisms.
Aims This work aimed to evaluate the pharmacological potential of curcumin analog A105 for RA treatment using integrated bioinformatics, enrichment analysis, and molecular docking approaches.
Methods. Differentially Expressed Genes (DEGs) from NCBI GEO database, accession number GSE55235 were intersected with predicted A105 targets (SwissTargetPrediction, SuperPred, Similarity ensemble approach (SEA)). Hub genes were identified via Cytoscape, followed by enrichment/pathway analysis (DAVID, ShinyGO) and Protein-protein interaction (PPI) analysis was performed through the STRING online database. Pharmacokinetic profiles were assessed (SwissADME), and docking with STAT1 (PDB: 1YLV) was performed in MOE 2015.
Results. Enrichment analysis revealed that A105 targets were mainly involved in immune and inflammatory pathways such as chemokine signaling and osteoclast differentiation. STAT1 was identified as a key hub gene, with docking showing stronger binding of A105 (−6.93 kcal/mol) than curcumin (−5.96 kcal/mol). Pharmacokinetic predictions indicated favorable drug-likeness and bioavailability, supporting A105 as a potential anti-RA candidate.
Discussion. This integrative in silico study highlights the pharmacological potential of curcumin analog A105 as a promising anti-inflammatory candidate for RA. By combining bioinformatics, pathway mapping, and molecular docking, this study reinforces the role of computational pharmacology in accelerating drug discovery and guiding future preclinical validation for rheumatoid arthritis therapeutics.
