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Introduction.

Virus infections are associated with chronic pathologies and are the causative agents of various
cancers. For example 78% of biopsies from patients with cervical cancer are positive for human
papillomavirus (HPV) and new cancer-associated viruses are being discovered including the
Merkel cell carcinoma polyomavirus (MCV). Our ability to control virus infection is often
inadequate due to the limited availability of drugs that target many pathogenic viruses and an
incomplete understanding of the host response to virus infection. As such there is a pressing need to
increase our understanding of the host response to virus infection. To be effective it requires rapid
and appropriate activation of inflammatory cytokine messengers to eliminate the spread of infection
as quickly as possible. However, as this response often evolves at the cost of tissue damage, failure
of resolution can result in inflammatory disorders and the further development of disease. Due to
this inherent danger of an inappropriate response, the crucial steps are regulated by a growing
number of cellular proteins. There remains a poor understanding of the molecular mechanisms
utilised by these proteins. Additionally, it is clear that these signalling pathways are target for viral
subversion and often deregulated by virus-encoded proteins to affect the anti-viral or inflammatory
response. Thus, a clearer understanding of this area will arm us with better strategies to fight viral
infection through the development of novel therapeutics.

Biophysical characterisation of viral oncogenes.

The human papillomaviruses are causative agents of a range of ano-genital and head and neck
cancers. The ES onco-protein transforms primary keratinocytes and causes cancerous lesions in the
cervix of transgenic mice. The mechanism of E5 mediated transformation is not well understood.
As ES is theorised to function in the early stages
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characterisation, cell based assays and in silico , =
modelling we demonstrate that ES exists as a MG132 + +

hexamer (Figure 1). Furthermore, we are the
first to describe E5 as a novel viroporin or virally
encoded ion channel. ES is the first oncoprotein
to be described as a viroporin. Collaborating
with Prof. Colin Fishwick we are adopting a
rational approach to ES5 inhibitor design
incorporating virtual screening of compounds
tailored against our molecular model. This
approach successfully produced the first small
molecule inhibitor against E5 and represents a
breakthrough in rational drug design against an
in silico target.

Figure 1: HPV16 ES oligomerises in cells.
SDS-PAGE and immunoblotted for anti-FLAG
demonstrating E5S monomer, dimer and oligomer
and levels of protein were enhanced in the
presence of the proteasome inhibitor MG132.
Non-specific IgG heavy and light chain are
indicated.
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of the anti-viral response. The mechanism by
which optineurin regulates the anti-viral denatured
response is currently unknown, although it
may require an interaction with the protein
kinase TBK1 and upstream signalling proteins
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(Figure 2). Our Royal Society funded studies by non-denaturing native electrophoresis (top) or
are analysing the structural and molecular by denaturing.

biology of optineurin in greater detail, with the

eventual aim of solving the three dimensional

structure of this critical mediator of signalling.
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Figure 2: Formation of higher order structures by
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