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Murine leukemia virus (MLY), a retrovirus belonging to the gammaretroviral genus of the family
Retroviridae, is a causative agent of cancer in murine hosts. Although it is well known that Toll-1ike receptor
7 (TLR7} detects the genomic RNA of incoming MLV in endosomes and mediates the antiviral response, the
RNA-sensing PRR that recognizes the MLV in the cytosol is not fully understood. RIG-like receptors (RLRs)
might mediate the antiviral response to MLV after the viral RNA is detected, independently of type I IFN because
RLRs stimulate not only IRF3/IRF7, but also other transcription factors, such as NF- «B and activator protein
1, which are responsible for the production of inflammatory cytokines and chemokines. Another candidate sensor
is zine—finger antiviral protein [ZAP, also called zinec finger CCCH-type, antiviral 1 (ZC3HAV1)]. ZAP was
originally identified with an expression cloning method as one of the antiviral proteins directed against
MLV. In this study we examined the roles of these two types of cytosolic RNA sensors and demonstrated the

spatial regulation of the innate immune response directed against intracellular MLV.
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First, we used RIG-I /" /MDA5™ and IRF3™ /7" mice to examine the involvement of RLRs in the antiviral
response to MLV in mouse embryonic fibroblasts (MEFs). The results showed that MLV evades the RLR systems
and does not induce the type T IFN response in MEFs. Next, we generated Ze3hav! ™ mice to examine whether
endogenous ZAP controls the replication of MLV. The results showed that endogenous ZAP suppresses the
replication of MLV in MEFs. Copy numbers of MLV genome were counted by quantitative PCR after isolation viral
RNA from viral supernatant of infected or uninfected MEFs. In order to determine the localization of ZAP,
we performed immunostaining assay. The results showed that ZAP located to the RNA granules where the exosome
components and marker proteins for processing bodies assemble. Finally, we used fluorescence in situ
hybridization (FISH) assay to clarify where MLV transcripts localize. The results showed that MLV transcripts
mainly localized in the RNA granules after ectopic expression of ZAP. The results also showed that the CCCH-type
zine finger domains of ZAP, which are RNA-binding motifs, mediate its localization to RNA granules and MLV
transcripts degradation by the exosome. Although ZAP was known as a regulator of RIG-I signaling in a human

cell line, ZAP deficiency does not affect the RIG-I-dependent production of type I IEN in mouse cells.
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We definitively demonstrate that ZAP induces the degradation of the MLV transcripts by the exosome,
an RNA degradation system, on RNA granules. Thus, ZAP is a unique member of the cytosolic RNA-sensing PRR
family that targets and eliminates intracellular RNA viruses independently of TLR and RLR family members.
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