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The interferon-al antisense RNA (IFN-al AS) was reported to be an important modulator of
human interferon-al (/FNAI1) mRNA levels. The natural AS promotes /FNAI mRNA stability by
transient duplex formation and inhibition of miR-1270-induced mRNA decay. In this study, the guinea
pig (gp or Cavia porcellus) IFNAI gene was identified to enable a proof-of-concept (POC) experiment
to confirm that the AS-mRNA regulatory axis exerts in vivo control over innate immunity. I selected a
guinea pig model system for influenza virus infection because guinea pigs encode a functional Mx/
gene, an important anti-viral effector in the type I interferon pathway. I identified ¢cp/FNAI gene
candidates upon bioinformatic analysis and selected the three candidates with the highest sequence
homology to Homo sapiens, Mus musculus and Marmota himalayana IFNAI. The anti-viral activity of
gplFN-al protein against influenza virus A/PR/8/34 infection was then determined for the three gene
candidates. | identified ¢pIFNAI as the candidate with the highest sequence homologies and best
anti-viral effects. This system allowed me to investigate the effects of antisense oligoribonucleotides
(asORNs) representing functional domains of gpIFN-al AS on gp/FNAI mRNA levels and on viral
proliferation in the respiratory tract of the influenza virus-infected animals. I demonstrated that
pulmonary-administered asORNSs raised the in vivo expression levels of both gpIFN-al AS/mRNA,
which inhibited the influenza virus proliferation in the animals. These results indicate that, in light of
the proposed actions, the asORNs may modulate the level of IFN-al mRNA expression in vivo. In
conclusion, I performed a POC experiment to provide evidence that the natural antisense RNA-mRNA
regulatory circuitry controls /FNAI mRNA expression, and subsequently IFN-a1 production, thereby
restricting influenza A virus proliferation in vivo. Optimizing asORN sequences and administration
protocols will help the development of new nucleic acid therapeutics for prevention and treatment of

human influenza virus infection.



