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Research Overview 

The interest of the Cell Signalling Laboratory is to understand how signals that are normally 
generated to maintain homeostasis, when dysregulated give rise to disease. Our disease model is 
breast cancer metastasis and our focus is to understand what turns a benign cancer cell which remains 
local and treatable to a metastatic cell capable of spreading to multiple organs. In solid tumours, which 
make up ~80% of human cancers, metastasis is the main cause of death. 

We use cell biological, molecular biological, biochemical and microscopy approaches in our studies and 
where possible, verify our findings using animal models and human clinical samples. 
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1. Regulation of the cancer cell secretome 

Cells secrete factors that can act upon themselves or on other cells for normal maintenance or 
homeostasis. Cancer cells, through mutations, can have an altered composition of secreted factors 
which can act to alter their immediate microenvironment. Importantly, the cancer ‘secretome’ can 
modify the behaviour of the surrounding resident fibroblasts or recruit bone marrow-derived cells to 
help modify the microenvironment to one that now promotes cancer progression to metastasis or drug 
resistance. More recent studies have shown that the cancer ‘secretome’ can prepare a metastatic niche 
in secondary organs to facilitate their ability to embed in those organs. Our studies in this area are 
centred around the protein tyrosine phosphatase Pez (PTP-Pez / PTPN14), which we have 
previously shown to regulate TGF secretion. In some cells, increased Pez expression and TGF 
secretion can result in them undergoing an epithelial-mesenchymal transition, an early step in the 
dissemination of breast cancer cells. Pez has also been shown to be mutated in colorectal and breast 
cancers. We are continuing to investigate its mechanism of action in cancer as well as newer efforts to 
identify kinases and other phosphatases that regulate the cancer secretome. 

2. Regulation of the cancer microenvironment  

MicroRNAs are relatively newly discovered small non-coding RNAs. Recognition of their roles in 
regulating cellular functions have increased enormously in the last few years. Using a cell culture model 
of epithelial-mesenchymal transition developed in our laboratory, in a collaboration with the Goodall 
Lab, we discovered a family of microRNAS (the miR-200 family) that are crucial regulators of the 
epithelial state. Dysregulation of expression of the miR-200 microRNAs in epithelial cancer cells render 
the cells more motile and invasive, thus making them more competent to metastasise. Bolstered by our 
success with this discovery, the Cell Signalling Lab has also endeavoured to identify microRNAs that 
may affect the cancer microenvironment to make it more conducive to promoting metastasis or 
chemoresistance.  

Available Student Projects 

PhD student projects are available in all the above areas of research. Several Honours projects are 
available from Part 1 to study mechanisms that regulate the cancer cell secretome and their effect on 
cancer cell phenotype. Please contact Dr Yeesim Khew-Goodall to discuss specific areas of interest. 
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