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Venezuelan Equine Encephalitis Virus interacts with host cellular micro-RNA processing
machinery to facilitate viral replication

Kylene Kehn-Hall
National Center for Biodefense and Infectious Diseases, George Mason University, USA

Venezuelan Equine Encephalitis Virus (VEEV) causes disease in both equine and humans that exhibit overt encephalitis in a
significant percentage of cases. Despite being recognized as an emerging threat, relatively little is known about the virulence
mechanisms of VEEV. Interference with critical host-pathogen interactions is an important area that can be utilized for therapeutic
development. Recent publications implicate miRNA interactions in the pathogenesis of various viral diseases. While many viruses
down-regulate the miRNA pathway to facilitate replication, some viruses such as Hepatitis C Virus utilize specific miRNAs and
the RNAi machinery to enhance their replication. Based on this, we have begun to study miRNA processing in connection with
VEEV replication. Our data indicate that knockdown of miRNA processing machinery significantly hinders VEEV replication.
Loss of Drosha and DGCRS had the greatest effect on VEEV production, indicating the need for nuclear processed miRNAs. In
addition, siRNA knockdown of Ago2 decreased viral replication, which was confirmed with Ago2 null cells. Ago2 null cells also
demonstrated significantly reduced VEEV capsid production and VEEV-GFP expression driven from the subgenomic promoter.
These results were confirmed with a small molecule inhibitor of miRNA processing (ACF). Bioinformatic analysis indicated
that five cellular miRNAs have complementarity to the VEEV subgenomic promoter. Anti-miRNA inhibitors to these 5 cellular
miRNAs demonstrated that inhibition of miR-3683 reduced VEEV replication. Taken together, these findings indicate that loss of
RNAi machinery severely limits VEEV replication and that specific cellular miRNAs contribute to VEEV replication.
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