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Background: Coxsackievirus B3 (CVB3) is a common cause of acute myocarditis and acquired DCM. Toll-like receptors (TLRs) recognize distinct ligands and elicit different but often overlapping immune responses.  TRIF is a multifunctional adaptor protein that regulates activation of NF-kB and the interferon-beta promoter after it associates with TLR3 in response to viral dsRNA. We hypothesized that variants of the human TRIF would be of major importance in dsRNA responsiveness and susceptibility to viral heart disease. Methods: Subjects were enrolled after obtaining informed consent. Genomic DNA was purified from blood leukocytes and the TRIF gene was analyzed by direct DNA sequencing. Identified mutations were introduced into a TRIF expression vector. 293-human-TLR3 cells were transfected with 0.6ug of DNA (0.2ug reporter plasmid and 0.4ug TRIF plasmid). NF-kB and interferon response element (ISRE) activity was measured by luciferase assay 6h after stimulation with dsRNA (10ug/ml).  Results: A Leu490Arg substitution was identified in the TIR domain of TRIF in one patient of 40 (2.5%) diagnosed with CVB3 myocarditis/DCM: this variant was not detected in 300 ethnic matched normal controls. dsRNA stimulation induced significantly greater NF-kB activity in 293-human-TLR3 cells expressing wild type TRIF compared to cells expressing the TRIF Leu490Arg mutation. dsRNA-induced ISRE activity also was significantly greater in 293-human-TLR3 cells expressing wild type TRIF. Conclusion: A mutation of a conserved leucine to arginine reduces the ability of TRIF to mediate the induction of an innate antiviral response after recognition of dsRNA by TLR3. These findings raise the possibility that TRIF mutations may place individuals at a higher risk for CVB3-induced DCM. 

