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RNA viruses pose a significant threat to our wellbeing and economy. One
of the most threatening is the influenza A virus, which infects an estimated
13 million and kills about half a million people every winter. To infect
humans, the influenza virus must replicate its genome faithfully in our cells.
However, recent research has shown that viral replication can go wrong
and produce small molecules, called mini viral RNAs, which affect the
immune response. This project will investigate how such molecules interact
with components of the innate immune response and whether they affect
disease in human patients.
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The influenza A virus is one of the most important and best studied RNA
viruses. It infects humans as well as a large number of vertebrates,
including pigs, chickens, and water fowl. In humans, the influenza virus
usually causes a mild disease that affects around 13 million people every
year. However, occasionally new influenza strains emerge that are deadly
and likely to cause a pandemic. These emerging influenza viruses have in
common that they are genetic reassortants between human and other
influenza virus strains.

To infect humans, the influenza virus must replicate its genome faithfully in
our cells. However, our recent research has shown that the process of viral
replication can also produce small molecules, called mini viral RNAs, that
affect the immune response against influenza virus infections. Moreover,
we have found a correlation between influenza viruses that produce more
mini viral RNAs and viruses that cause severe disease, suggesting that
mini viral RNAs may be critical biomarkers of severe influenza infections.
However, how mini viral RNAs affect the immune response is not well
understood. It is also unknown whether mini viral RNAs impact patient
morbidity and mortality in human infections.

In this project, we will investigate the role of mini viral RNAs in human
influenza virus infections using next generation sequencing as well as
molecular and cell biology techniques. The outcomes of this research will
improve our understanding of human influenza virus infections and may be
used to inform or improve patient screening and treatment.
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