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Autoimmune diseases, such as rheumatoid arthritis (RA) arise as a result of a breakdown in immune tolerance, for reasons that are as yet unknown. RA affects up to 1% of the population worldwide and has a lifetime risk of 4% for women and 2% for men. While a number of successful immunotherapies,
such as anti-TNF, CTLA-4lg and anti-CD20, have revolutionized the treatment of RA in recent years, many patients still fail to respond sufficiently to treatment. Moreover, these costly therapies are not curative, so treatment must be continued for many years to manage disease. Although the etiology and
pathogenesis of RA remains elusive, studies have revealed a genetic predisposition, with variants of several genes, including human leukocyte antigen DRB1 (HLA-DRB1), IRF5, PTPN22, CD28 and CTLA-4, having strong association with the condition. Despite this extensive genetic predisposition, the
concordance of RA in monozygotic twins is low (12-20%), suggesting that environmental and epigenetic factors are important in disease development®. The environmental factor most consistently associated with RA is cigarette smoke, with alcohol consumption seeming to have a mild protective effect.
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Figure 2 shows some of the epigenetic modifications that may be involved in rheumatoid arthritis.
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rheumatoid arthritis. Bone erosion, cartilage
degradation and bone displacement are
classic features of this disease (from Bernd
Bragelmann via Wikimedia Commons)

and IL-8/IL-6 from fibroblasts®. Similarly, inhibition of the JMJD3/UTX jumoniji histone demethylases can
reduce the expression of IL-17A in Th17 cells®”. Currently, drug discovery efforts are focused on identifying
compounds that can target other epigenetic readers, writers and erasers of the histone code, such as kinases,
lysine demethylases and histone methyltransferases.
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