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Background to research and synopsis

Cells communicate with each other and respond to their environment via a network of
integrated signal transduction pathways that are regulated by protein phosphorylation and
the Protein Tyrosine Phosphatase (PTP) family of enzymes. Many human PTPs are
associated with diseases such as cancer, diabetes and cardiovascular disease. The
objective of this project is to increase our understanding of the regulation, structure and
function of specific members of this enzyme family with the aim of defining phosphorylation-
dependent signalling events at a molecular level. The findings may lead to novel approaches
to pharmacological intervention in these diseases.

Areas of major emphasis include: i) Characterization of the receptor-type PTP CD148
which has been found to play a key role in thrombosis. Techniques will be aimed at
identification of ligands, exploring regulation of receptors by dimerization, and analysis of
disease associated single-nucleotide polymorphisms (SNPs) and structural biology. ii)
Development of small molecule inhibitors of the SHP2 protein-tyrosine phosphatase for
breast cancer. Accumulating evidence suggests that this phosphatase plays a fundamental
role in progression and metastasis of breast cancer and that inhibition of SHP2 is a potential
therapeutic strategy.

Techniques employed that the student will gain experience with include: expression
and purification of proteins, mammalian cell culture, immunofluorescence, X-ray
crystallography and RNA interference. Membership of appropriate societies, attendance at
scientific meetings and presentation and publication of findings will be encouraged to aid in
the future career progression of the student.
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