DEFECTIVE INTERFERENCE

Defective Interference has the potential to offer a wide-spectrum immunity against a range of influenza
strains. Although the principle has been known about for over 50 years, it is only recently that its
potential has been fully investigated. Researchers in the School of Life Sciences at Warwick have
pioneered this work. The idea is relatively simple; a defective interfering (Dl) influenza virus is missing
part of its genome and therefore cannot replicate properly (and therefore cause infection). However,
when a normal influenza virus invades, the defective virus hijacks the normal virus's replication
machinery and produces many more copies of itself. In this way the normal virus is rapidly out competed
and disease is prevented.

This project provides the opportunity to model and analyse some of the data being generated. There is
now a relatively good understanding of the cell-level processes, but as yet few models have been used
to translate these ideas to the whole-body scale.

As such the project will consist of a mixture of data analysis, model development and parameter
inference; so a wide mix of skills would be an advantage -- although there is the scope for the project to
be pushed in multiple directions.

The ideal end-point of the project would be a simple working model of Defective Interference, which
operates on populations of cells (initially within culture medium, but extendable to within host) and that is
consistent with the experimental data.

In principle this process has the potential to offer a universal flu vaccine -- where one injection protects
against multiple strains. However, a more holistic understanding of the protection is required before this
is achievable.

There is potentially scope to extend this work further in a range of directions, from a more detailed
understanding of the within-cell competition, to the dynamics within a host, to the potential for this as a
population-level treatment. In addition, there are several novel elements that have been elucidated by
recent experiments including: the incorporation of the competition that has been demonstrated in which
the DI genome displaces the wild type segment, and the effect on the synthesis of RNA from specific
genome segments
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