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Dicer2-Argonaute2-R2D2 interaction network during antiviral response in D. melanogaster cells. 
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Fighting viral infections is hampered by the scarcity of viral targets and their variability resulting in development of resistance. Viruses depend on cellular molecules for their life cycle, which are attractive alternative targets, provided that they are dispensable for normal cell functions. In drosophila, viral infections induce various and specific immune responses, including RNA degradation by iRNA mecanism. Viral RNA are recognized and processed into 21-nucleotide-long siRNA complexes by Dicer-2. siRNAs are then loaded onto AGO-2, a central component of the RNA Induced Silencing Complex (RISC), and one strand is discarded, while the other is used to guide RISC towards complementary RNA molecules. These mechanisms are allowed by R2D2, which helps directing Dicer-2 to viral RNA, and loading siRNA onto RISC (Deddouche et al., 2008, Ding, 2010 for a review).

The present work identified molecular partners of Dicer-2, Argonaute-2 and R2D2 by using a functional proteomic approach. Gene of three major component of the iRNA pathway (Dicer-2, Argonaute2 and R2D2) have been transfected in S2 drosophila cells. Then, biotin-proteins were expressed. Cells were submitted to a RNA virus infection (DCV, FHV, VSV), and proteins bound to the bait have been purified and analyzed by LC-MS/MS as previously described (Fukuyama et al., 2012, Fukuyama et al., 2013). This experiment allowed identifying 134 proteins candidates. The effect of the inhibition of the expression of each of these 134 proteins on the viral expression has been studied. For half of them, the inhibition significantly modified the viral expression.

The network of proteins interacting with Dicer2, AGO-2 and R2D2 after infection with each virus have been studied to propose specific function in selective mRNA translation and uncover a promising target for the development of broad antiviral intervention.

We are grateful to the CNRS (Centre National de la Recherche Scientifique) through the TGE high-resolution FT-ICR for supporting the mass spectrometry experiments.
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