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Abstract
Background: Rheumatoid arthritis (RA) is a complex disease influenced by both genetic and environmental factors. Single nucleotide polymorphisms (SNPs) have been found to play a role in RA susceptibility and account for approximately 15% of its heritability. Objectives: This study aimed to investigate the association of RA susceptibility genes in Pakistani patients and predict the structural and functional importance of these variants bioinformatically. A case-control study was conducted on 600 individuals, including 300 RA patients and 300 matching healthy controls. The genotypes for variants were obtained using PCR and TaqMan assays. Various bioinformatic tools were used to predict the damaging and deleterious effects of these variants on the protein structure and function. Additionally, gene-gene interaction networks and potential therapeutic targets were identified. Bioinformatics Results: Four SNPs, rs2476601, rs5029941, rs2230926, and rs34536443, were predicted to be the most damaging. Furthermore, 42 intronic SNPs were predicted to create or abolish potential splice sites, and only one UTR SNP, rs1128334, caused functional pattern changes. Thirteen potential target sites were identified for the development of RA drugs, including three novel target genes. These findings provide insights into the underlying mechanisms of RA and potential therapeutic targets. Genotyping Results: The present study investigated the association of various genetic variants with rheumatoid arthritis (RA) susceptibility in the Pakistani population. The results revealed a significant association of the CCR6 rs3093024 variant with RA risk, with the A variant being significantly associated with an increased risk of RA, while the G variant was found to be protective. Bioinformatics analysis indicated that the CCR6 rs3093024 variant might have a potential impact on the product of this gene. However, no significant association was found between the AFF3 gene (rs10865035) and miRNA variants (rs2910164 and rs185070757) with RA susceptibility in the Pakistani population. Moreover, the IL-17F rs763780 and rs11465553 variants were found to be significantly associated with RA susceptibility at the genotypic level. Additionally, the MIR149 rs2292832 and MIR499 rs3746444 variants were found to be significantly associated with RA susceptibility in various genetic models. Further in vivo and in vitro studies are required to validate the potential effects of these genetic variants on RA pathogenesis.
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Figure 1. Complete Bioinformatics Methodology
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