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Abstract
Influenza Virus Usurps an Interferon-Induced

Translational Program to Promote Viral Replication *
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Abstract: Hosts mount prudently tuned responses to viral infection in an attempt to block nearly
every step of the replication cycle. Viruses must adapt to replicate in this hostile antiviral cellular
state. Interferon stimulation or pathogen challenge robustly induces expression of IFIT (interferon-
induced proteins with tetratricopeptide repeats) proteins. IFITs are a family of proteins that bind
RNA and play antiviral roles during infection. Thus, we were surprised to identify the IFIT family
as top candidate proviral host factors for influenza A virus (IAV) in a genome-wide CRISPR-Cas9
knockout screen. We validated the proviral activity of IFIT2 by showing that IFIT2-deficient cells
support lower levels of IAV replication and exhibit defects in viral gene expression. The molecular
functions of IFIT2, let alone how they are used by influenza virus, are unknown. Using CLIP-seq,
we showed that IFIT2 binds directly to viral and cellular mRNAs in AU-rich regions largely in the
3'UTR, with a preference for a subset of interferon-stimulated mRNAs. IFIT2 also associates with
actively translating ribosomes in infected cells to facilitate the translation of viral messages. IFIT2-
responsive elements from an JAV mRNA were sufficient to confer translational enhancement to
exogenous transcripts in cis. Conversely, mutation of these elements or the use of an IFIT2 RNA-
binding mutant ablated stimulation of viral gene expression. Together, these data link the RNA-
binding capability of IFIT2 to changes in translational efficiency of target viral mRNAs and the
stimulation of viral replication. They establish a model for the normal function of IFIT2 as an
antiviral protein affecting the post-transcriptional fate of cellular mRNAs and explain how influenza
virus repurposes IFIT2 to support viral replication. Our work highlights a new node for the
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regulation of translation during interferon responses and highlights how canonical antiviral
responses may be repurposed to support viral replication.
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