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Abstract

Autoimmune diseases such as systemic lupus erythematosus, rheumatoid arthritis, multiple sclerosis and others
affect millions of americans. The polymorphism rs2004640, found in the Interferon regulatory factor 5 (IRFS)
promoter has been found to be a risk factor for several autoimmune diseases. We sought to define functional
molecular effects due to this risk factor in cells from healthy individuals with the risk factor compared to those
without. In cells with this polymorphism, we found >2-fold higher levels of IRFS mRNA and protein (p<0.05).
IRFS is proapoptotic, so we expected higher levels of IRF5 would lead to increased apoptosis. Apoptosis levels
were found to be 2.1 fold higher in risk cells (p=0.012). Since the polymorphism allows use of the IRFS5 alternate
first exon 1B, we analyzed four potential IRF5 promoters using ChIP-Seq data (ENCODE database) and the
FactorBook database to define transcription factor binding sites. From this analysis, a p53 binding site was found
only on the promoter for exon 1B. Further analysis measured the proportion of usage of each exon using qPCR.
Usage of exon 1C was 2.3-fold lower (p=0.013) and 1D was 3.6-fold lower (p=0.017) in risk cells. We discovered
5 new splice variants of IRF5 mRNA, three of which used the exon 1B promoter. Each new variant was missing
part of an instability domain, which may affect protein stability. These changes in expression, apoptosis and
splicing help to explain how this polymorphism affects cellular and molecular processes and contributes to the
development of autoimmune disease.
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