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    Abstract
Background Immune complexes (ICs) containing RNA are thought to play a central role in driving interferon (IFN) production and systemic inflammation in systemic lupus erythematosus (SLE) via activation of intracellular Toll-Like Receptors (TLRs). However, quantitation of IC-bound RNAs in SLE patient plasma has not previously been performed.

Objectives To quantify IC-associated U1 and Y1 RNA and relate the findings to the interferon (IFN) signature and SLE clinical activity.

Methods Medications and SLEDAI measurements were completed on 228 SLE patients. Autoantibodies were quantified by a Bioplex assay. Peripheral blood transcript profiles for 186 selected genes were quantified by a dynamic array QPCR analysis. ICs were isolated from plasma by protein A bead capture and associated RNA quantified by QPCR using primer/probes designed to detect small, noncoding U1 and Y1 RNA transcripts.

Results The autoantibodies anti-SmRNP and anti-Ro60 displayed the strongest associations with IC-bound U1 and Y1 RNA levels, respectively. When patients were grouped into 4 categories based on the presence of ICs containing U1 and/or Y1 RNA, blood gene expression changes in the U1-/ Y1- group were significantly lower than observed in the three groups possessing U1 alone, Y1 alone, or both RNA molecules. Within the U1 RNA-positive groups, the top 10 up-regulated genes were increased 10–48 fold compared to healthy volunteers (associated p values exceeding 10–15) and corresponded to known IFN-inducible transcripts. IC-bound U1 and Y1 RNA levels showed significant correlations with each other and also with disease activity (SLEDAI) (p<0.0003).

Conclusions The enhanced expression of IFN-inducible transcripts in blood from patients possessing IC-bound U1 and/or Y1 RNA lends further support to the hypothesis that these RNA molecules are involved in triggering TLR7 and stimulating interferon production in SLE patients. Therapeutic strategies that seek to reduce the quantities of RNA associated with ICs may be an attractive approach to blocking downstream IFN production and immune system activation.
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