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Abstract:
Influenza A virus (IAV) is the etiological agent of a highly contagious acute respiratory disease that causes epidemics and considerable mortality annually. The viral replicative intermediate double-stranded RNA (dsRNA) is considered a potent activator of the innate anti-viral immune response. Bronchial epithelial cells are the primary target and the principal host for IAV. We previously used an in vitro approach to establish a role for the pattern-recognition Toll-like receptor (TLR)3 in the immune response of lung epithelial cells to IAV-derived dsRNA (J. Biol. Chem., 2005) and we demonstrated that in vivo, IAV-TLR3 interaction critically contributes to viral pathology (PLoS Pathog., 2006). However, additional cellular dsRNA-recognition proteins have lately been implicated as key sensors of viral infection. These include two caspase recruiting domain-containing RNA helicases, i.e. the retinoic acid-inducible gene I (RIG-I) protein and the melanoma differentiation-associated gene (MDA-5) protein. In such context, we aimed at delineating the respective role of TLR3 vs. RIG-I/MDA-5 in the respiratory mucosa infected by IAV using human bronchial epithelial cells that were stably transfected either with a control plasmid or with a vector encoding a dominant-negative, non-functional, form of TLR3. Our findings demonstrate that the sensing of IAV by TLR3, RIG-I and MDA-5 clearly differs. Indeed, TLR3 activation appears critical for the induction of a pro-inflammatory response whereas RIG-I (but not MDA-5) activation is rather essential for the induction of a type I interferon-dependent antiviral response (J. Immunol., 2007). Next, we established that the innate immune response triggered by IAV is negatively regulated by the Suppressor of Cytokine Signaling (SOCS) 1 and SOCS3 proteins through a RIG-I/IFNAR1-dependent pathway (J. Immunol., 2008). Finally, we recently characterized functional effects of  two RIG-I polymorphisms that might help us to understand the individual variations between normal and abnormal antiviral immune responses as well as to better appreciate the molecular mechanism by which RIG-I is triggered by non-self RNA (submitted).
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