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Project abstract for advert

Many RNA viruses, including HIV and SARS-CoV-2, use a
translational mechanism termed programmed ribosomal
frameshifting (PRF) to express their replicase enzymes. In
frameshifting, interaction of the ribosome with mRNA-encoded
signals causes the ribosome to change reading frame and continue
translation in the new frame. Recently, a host factor, Shiftless (SFL),
was described to play a role in restricting virus replication through
inhibition of PRF. In this project, we will determine the mechanism
of action of SFL through structural, biochemical, virological and
genetic approaches. These studies will be informative about
antiviral strategies and further our knowledge of virus gene
expression.
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This project will investigate the recently described cellular
restriction factor Shiftless (SFL) and how it targets sites of viral
programmed ribosomal frameshifting (PRF), inhibiting the process
and negatively modulating virus replication. PRF is a translational
control mechanism widely used in the regulated expression of
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many viral, and some cellular proteins. The mRNA signals that
induce PRF comprise a slippery sequence, where the ribosome
changes into an overlapping frame, and a stimulatory RNA
structure which promotes frameshifting by modulating the
ribosomal elongation cycle. Stimulatory signals that function with
the additional involvement of viral (cardiovirus 2A, arterivirus
nsp1β) and cellular proteins (poly(C) binding protein) have also
been described, but SFL is the first example of a repressive factor.
The molecular basis of SFL action will be studied through a
combination of functional assays, RNA-protein and ribosomeprotein interaction studies and structural biology approaches. An
understanding of how this trans-acting repressor functions will
broaden our knowledge of translational control and provide new
insights into ribosome structure and function, gene regulation,
protein-protein and protein-nucleic acid interactions, virus
replication strategies and virus-host interactions. As part of this
project, we will examine the effect of SFL expression on host gene
expression through ribosome profiling. Together with knowledge
gleaned from structural and functional studies, these experiments
will potentially be of additional benefit in understanding the
reported restrictive activity of SFL in the replication of other viruses
that do not utilise PRF.
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