Transfer of Yellow fever virus RNA from infected cells to plasmacytoid dendritic cells triggers interferon production
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Plasmacytoid dendritic cells (pDCs) are highly specialized cells that produce interferons (IFNs) in response to microbial stimuli. Yellow fever virus (YFV) is a member of the flavivirus genus, a group of enveloped RNA viruses, which also includes Dengue and Zika viruses. The YFV vaccine strain 17D was developed empirically, by passaging a clinical strain in vertebrate tissues. Non-human primate studies suggest that IFN response is key to 17D efficacy. The aim of this study is to determine whether 17D-infected cells can stimulate pDCs and subsequently elucidate the underlying mechanisms. 
We show that Huh7.5 cells infected with 17D were stimulating non-permissive pDCs to produce IFN in a TLR7-dependent manner. Tight contacts between donor cells and pDCs were required for IFN production. Fluorescence in situ hybridization combined with immunofluorescence showed that the viral RNA was not associated with viral envelope in pDCs. pDCs stimulation by 17D-infected cells was occurring in the presence of neutralizing antibodies inhibiting virus binding and/or fusion with cell membranes. Interestingly, infection of donor cells with viral mutants revealed that IFN production by pDCs occurred in the absence of viral envelope and virions production from donor cells. Finally, viral RNA carried within exosomes produced by Huh7.5 infected cells failed to stimulate pDCs. 
[bookmark: _GoBack]Our data suggest that YFV RNA traffics from infected cells to pDCs within cell-to-cell connections. This viral RNA is likely encapsidated within virions. However, envelope-free viral RNA can also be transferred from infected cells to pDCs. The latter mechanism can represent a host strategy to induce an IFN response that can’t be counteracted by viral proteins. These results not only shed light on the mechanisms by which viral RNA stimulate pDCs, but also contribute to our understanding of innate immunity activation by a live attenuated vaccine. 
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