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Knockdown of NS1 protein by small interfering RNA suppressed NS1 but did not change levels of 
IFN mRNAs in the cells and mice infected with influenza A virus
Tatiana Betakova, Petra Svancarova, Veronika Lachova and Darina Svetlikova
Slovak Academy of Sciences, Slovakia

Non-structural protein 1 (NS1) is an important virulence factor encoded by influenza A virus and exerts its function through 
interacting with viral/cellular RNAs and proteins. NS1 interferes with the host innate immune response and promotes 

effective viral replication. In this study, we demonstrated the effect of shRNAs targeting the NS1 gene to treat an established 
infection of IAV. The level of mRNAs of NS1, IFN-α, IFN-β, IP-10, IFN-λ and RIG-1 were compare in cells and in the lungs 
of infected mice. In cells treated with shRNAs was significantly reduced NS1 mRNA while the levels of RIG-1, IFN-α, IFN-β 
and IP-10 mRNAs were not altered. NS1 mRNA was significantly reduced in the lungs treated with shRNAs and prolonged 
the survival of infected mice. IFN-α, IP-10 and IFN-λ mRNAs were radically increased on the third day after infection. On 
the other hand, levels of IFN- β mRNAs were reduced by half. Injection of transfection reagent insignificantly influenced 
the level of corresponding mRNAs. Application of shRNAs resulted in reduction of IFN-α and IP-10 mRNAs compared to 
positive controls. Levels of IFN-β mRNAs ranged from 36% to 74% and were lower than mRNAs in controls. IFN-λ mRNA 
was repeatedly increased in the lungs treated with some shRNAs. The level of RIG-1 mRNA decreased after infection with 
IAV. However, RIG-1 was strongly induced in infected mice injected with transfection reagent or control shRNA. Percentage 
changes of all tested shRNAs were lower and did not exceed the level reached in positive control.
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