Epigenetics and novel targets in the pathogenesis of RA
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Over the past decade it was well established that genetic and environmental factors contribute to the risk for the development of rheumatoid arthritis (RA). High throughput molecular technologies for exploring the genome and epigenome are currently contributing to our better understanding of diseases (1).
Since current therapies targeting the inflammatory pathways have not resulted in a cure of RA, although the life of many patients has been improved tremendously, novel strategies have to be designed to hopefully cure the disease. 
Our research center has already started around the turn of the century to explore the role of methylation in the pathogenesis of RA (2). This work has resulted in a novel target focusing on re-methylating activated synovial cells (3). Now we know that methylation is only part of the regulatory epigenetic modulations of gene expression. Acetylation, methylation, phosphorylation and non-coding RNAs are tightly intertwined processes. Our work analysing these epigenetic molecular processes was supported by EC grants, including FP6 Autocure, FP7 Masterswitch, FP7 Osteoimmune, FP7 TEAM and the IMI 2 project BeTheCure (BTCure).
In related studies we could show that bromodomains 2, 3 and 4 are expressed in the RA synovium and can be targeted with selective BRD inhibitors to reduce the production of proinflammatory cytokines and matrix-metalloproteinases (MMPs) (4).
[bookmark: _GoBack]A most surprising finding in our current research has been the observation that synovial fibroblasts (SF) display a characteristic epigenetically-driven anatomical diversity in their phenotype depending from the localization in the body through the differential expression of miRs,  lncRNAs, as well as distinct pattern of acetylation and methylation (5). These findings are of fundamental importance for the homing of immune cells in health and disease.
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