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Vaccination remains the most widely used approach in preventing and controlling infectious viral diseases. Compared to killed vaccines, live-attenuated ones are more immunogenic and allow the manufacture of various modality of engineered viruses, and thus tackle the problem of strain mismatch. Among the novel approaches in vaccination is the use of microRNAs (miRNAs) in attenuating RNA viruses (e.g. influenza) in certain tissues and thus improve vaccine safety. MiRNAs are small non-coding RNAs that are expressed by host upon viral infection and act by binding host or virus-derived genes. These small molecules are host, tissue and cell-specific. There are several ways of using miRNAs in vaccination. One approach depends on utilizing host-encoded miRNAs. In this, miRNA-virus engineered vaccines could be generated by inserting miRNA target sequences into viral genome and upon viral infection; the virus construct will be targeted by the corresponding tissue-specific miRNA, causing virus attenuation. This way, the safety of various live-attenuated vaccines could be enhanced by avoiding the undesired pathology in certain tissues. Examples of recombinant miRNA-viruses are pandemic influenza, vesicular stomatitis, picorna and poliovirus viruses. Efforts are also continuous aiming to identify a cross-species conserved miRNAs. Here it looks feasible to construct influenza viruses containing sequences that are targets for avian and mammalian expressed miRNAs. This will enable creating a universal safe live-attenuated anti-influenza virus vaccine. Another strategy depends on introducing an artificial miRNAs in viral genome that, upon expression, will target the same virus leading to its attenuation.  Bringing these approaches to reality could improve the safety of live-attenuated anti-viral vaccines. 

