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BACKGROUND: Rheumatoid arthritis (RA) is one of the most common systemic autoimmune diseases with a worldwide prevalence. RA is characterized by chronic inflammation of the synovial joints leading to progressive articular damage and functional disability with concomitant economic and social burdens. The human leukocyte antigen (HLA) locus has the major genetic contribution to RA, with HLA-DRB1 alleles showing the strongest association within the locus.
Objectives: This study aimed to investigate the association between non synonymous SNPs found in HLA-DRB1Gene and Arthritis using insilico approach. The effect of the nsSNPs on protein function and stability was also studied 
METHODS: Different nsSNPs and protein related sequences were obtained from dbSNP/NCBI and ExPASY database during 2019 and SNPs with damaging effect were chosen using SIFT software. They were further analyzed for their effect in relation to arthritis using 3 software: Polyphen 2, Provean and SNPs & GO. Protein stability was investigated using I-Mutant and MUpro software. The interaction of HLA-DRB1 Gene with other genes was studied using GeneMANIA software. The structural and functional impacts of point mutations were predicted using Project Hope software.
RESULTS: HLA-DRB1Gene was found to have an association with 20 genes such like DHX38. A total of 169 SNPs were retrieved from NCBI, 109 were non synonymous. Using two software SIFT and PROVEAN (22 SNPs were found to be deleterious), while polyphen-2 revealed that 23 nsSNPs, are probably damaging. SNP&GO and PHD-SNPs showed only 8nsSNP are disease related. These nsSNPs had a different effect on the stability of the protein.   I-Mutant software showed that 19 SNPs decrease the stability, 2 give no result, while only 2 increase the stability of the protein. On the other hand, MUpro showed that all 23 nsSNPs decrease the stability of the protein. The effect of the amino acid substitution on the protein structure, charge and hydrophobicity revealed truncated protein using project Hope software.

Conclusion: After analysis using different software, a total of 8 SNPs were found to be disease related. Thus they were postulated to be highly associated with Rheumatoid arthritis.
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