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    Abstract
If an expression quantitative trait locus (eQTL) effect is modulated by an environmental stimulus, such as drug exposure or disease status, it can point to key regulatory mediators. In a clinical trial for anti-IL-6 in 157 patients with systemic lupus erythematosus we measured cell counts, interferon (IFN) status, drug exposure and genome-wide gene expression at three time points. First, we confirmed an increase in power using repeat transcriptomic measurements. Then, after detecting 4,976 cis eQTLs, we discovered that 154, 185 and 126 had evidence of significant eQTL interactions with T cell proportion, IFN status and anti-IL-6 drug exposure respectively. Next, we found an enrichment of transcription factor binding motifs interrupted by eQTL interaction SNPs, pointing to regulatory mediators of these environmental stimuli and therefore potential therapeutic targets for autoimmune diseases. In particular, IFN interactions are enriched for IRF1 binding site motifs, while anti-IL-6 interactions are enriched for IRF4 motifs. Finally, we used the drug-eQTL interactions to define an informative drug exposure score, reflecting a drug's effect in an individual patient, thus highlighting the potential for utilizing drug-eQTL interactions in a pharmacogenetic framework.
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