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Human Papillomaviruses cause approximately 6% of all human cancers.
These cancers result from a deregulation of viral gene expression in
particular epithelial cell types. The study aims to identify the regulatory
pathways that control epithelial homeostasis in these cells, in order to
explain their vulnerability to HPV-driven carcinogenesis, and will focus on
the regulation of cell density, differentiation and release from the epithelial
basal layer (de-lamination). Single cell genomic analysis, CRISPR and in
situ staining methodologies will be used to establish the behaviour of HPV-
infected cells in the context of the uninfected epithelial basal layer.
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Human Papillomaviruses (HPV) cause widespread asymptomatic infections
in the general population, in addition to a range of cancers which occur at
number of well defined epithelial sites. The most significant of these
‘vulnerable' epithelial sites is the cervical transformation zone, but HPVs
also cause cancers at the anal transformation zone, the crypts of the
tonsils, and the conjunctiva of the eye. Together, these viruses are
responsible for around 6% of human cancers, and although there are
effective prophylactic vaccines against some HPV types, there are currently
no antiviral therapies available for the treatment of precancerous lesions.

The project will combine the analysis of HPV-infected clinical biopsies (the
gold standard), with the use of tissue culture models, to investigate the
mechanisms that these viruses use to disrupt normal epithelial
homeostasis. Of particular interest will be the targets of the HPV E6
proteins, which are involved in signal transduction, cell density regulation,
differentiation and delamination; the process that epithelial cells use to
detach from the epithelial basal lamina. Competition experiments using
fluorescently tagged epithelial cells expressing individual viral gene
products or WT/mutant viral genomes, will be used to map HPV
homeostasis modulation. In particular, the study will examine the columnar
and stratified cells that make up the transitional epithelial sites where HPV
causes cancer, and the regulatory processes that control these epithelial
sites. Single cell sequencing, CRISPR methodologies and organoid culture
methods will be amongst the cell biology methodologies used during the
study.
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