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RNA interference (RNAi) is a gene regulation mechanism in virtually all eukaryotic 
organisms. In 2006, Craig C. Mello and Andrew Fire shared the Nobel Prize in Physiology or 
Medicine for the discovery of this phenomenon. In an RNAi pathway, when double strand 
RNA (dsRNA) is introduced into a living cell, it will be cleaved into small RNAs by enzyme. 
These small RNAs then bind to other specific mRNAs with homologous sequence and 
influence their expression.  

Many viruses will produce dsRNA during viral replication. The dsRNA will trigger RNAi in 
the host and lead to viral mRNA degradation. In this case, RNAi acts as an antiviral defense 
mechanism. However, Viruses are masters of adopting different strategies to resist killing by 
host-defense. Numerous viruses have been found to produce proteins or decoy RNAs that 
block the anti-viral RNAi pathway. Human adenovirus type 5 (Ad5) is an example, which 
suppresses RNAi by encoding two virus-associated RNA (VA RNAI and VA RNAII). Both 
VA RNAs interfere with the two key enzyme systems involved in RNAi pathway, Dicer and 
RNA-induced silencing complex (RISC). The VA RNAs bind to Dicer and are cleaved into 
small RNAs called mivaRNA. These mivaRNAs act as competitive substrates against cellular 
small RNAs and incorporated into RISC, therefore avoid viral RNA degradation induced by 
RNAi or even assist to gene regulation.  

In human, there are more than 50 described serotypes that are classified into seven subgroups. 
Although adenovirus suppression of RNAi is an attractive model, we do not know whether all 
human adenovirus serotypes share the RNAi suppression mechanism with Ad5. In this study, 
we selected adenovirus serotypes 4, 11 and 12 from three different subgroups and showed that 
all the three serotypes produced mivaRNAs that efficiently incorporated into RISC. The result 
indicated that suppression of the RNAi pathway by mivaRNAs might be a shared gene 
regulatory mechanism among different adenovirus serotypes. In addition, we verified the 
synthesis of Ad5 VA RNAI accumulated to very high levels, around 2.6-4.0× 106 molecules 
per cell, allowing VA RNAs competitively bind to enzyme in RNAi. 

Recently, the use of adenoviruses in gene therapy and vaccination has increased dramatically. 
Our study gave insight into the adenovirus-host interaction, which in turns help avoid 
negative influence in adenoviral gene therapy. Besides, VA RNAs might be involved in 
persistent infections, which raised our interest in further research of different adenovirus 
serotypes.  
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