EBV DNA alters Treg programming and enhances                                                                            IL-17A production via TLR9
Hadi M. Hussein1, Noor Salloum1, Rana Jammaz1, Sara Jiche1, Imad W. Uthman2, Alexander M. Abdelnoor1, Elias A. Rahal1*
1Department of Experimental Pathology, Immunology and Microbiology, American University of Beirut, Beirut, Lebanon;2Department of Internal Medicine, American University of Beirut Medical Center, Beirut, Lebanon 
Email: er00@aub.edu.lb, +961-71068682}
Abstract 
The Epstein-Barr virus (EBV) has been associated with multiple autoimmune diseases such as rheumatoid arthritis (RA). We previously demonstrated that EBV DNA increases the levels of IL-17A a pro-inflammatory cytokine known to play a role in autoimmunity. We therefore examined the effect of EBV DNA on immunoregulatory mechanisms and on the involvement of Toll-like receptor (TLR9) in EBV DNA elicitation of IL-17A production in mice. Moreover, we assessed these effects in human subjects. We monitored the transcriptional levels of Th17 and regulatory T-cell markers in EBV DNA-injected mice. We also monitored IL-17A levels by ELISA following culture of mouse PBMCs with EBV DNA with or without a TLR9 inhibitor (ODN2088). Moreover, we evaluated the linearity of the correlation between EBV DNA and IL-17A levels in RA patients and controls.EBV DNA injection in mice resulted in a significant increase in the expression of the Th17 markers RORT and IL-17A and a significant decrease in the expression of the regulatory marker CTLA4 compared to water-injected controls. Moreover, a significant decrease in IL-17A production was observed from PBMCs treated with the TLR9 inhibitor compared to untreated cells. Furthermore, the correlation between EBV DNA and IL-17A levels in RA patients showed a propensity for linearity unlike control subjects. Our results suggest that EBV DNA modulates pro-inflammatory as well as regulatory immune compartments. Furthermore, our data indicates an association between EBV DNA and pro-autoimmune IL-17A production in humans. The involvement of TLR9 indicates it may serve as a potential therapeutic or prophylactic target.
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