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TRACC+ MB-PhD Programme Project Pro Forma

TRACC+ (to Train and Retain Academic Cancer Clinicians Plus) is a joint Glasgow/Edinburgh programme funded by Cancer Research UK. The MB-PhD strand of the programme is an opportunity for medical students from either University to undertake a 3-year PhD after their BSc year in any discipline relevant to cancer research. Students are provided with close mentoring and support to find the project that best fits their interests across Edinburgh and Glasgow.

Your MB-PhD project proposal should be suitable for a 2nd or 3rd year medical student undertaking a 3-year intercalated PhD (having previous completed a 1-year intercalated BSc).
 
Project title: 

Therapeutic interventions to attenuate metastasis in colorectal cancer.

Supervisory team: 
Dr. David Bryant (david.bryant@glasgow.ac.uk)
Professor Owen Sansom (o.sansom@beatson.gla.ac.uk)


Lab websites:

Bryant Lab – Molecular characterisation of metastasis using 3D culture and imaging:
https://www.crukscotlandinstitute.ac.uk/beatson-research/beatson-research-groups/dave-bryant-epithelial-polarity.html

Sansom Lab – Mouse models of colorectal cancer:
https://www.crukscotlandinstitute.ac.uk/beatson-research/beatson-research-groups/owen-sansom-colorectal-cancer-and-wnt-signalling.html


Research question:

One of the most frequently altered pathways in human cancers is lipid signalling through PI3K (Phosphatidylinositol-3-kinase). Almost a quarter of all human cancers have mutation in PI3K or in PTEN, the phosphatase that reverses the action of PI3K. Previous work from our groups (Sansom Group) have generated genetically engineered mouse models that closely mimic patients with highly metastatic, poor outcome colorectal cancer. Additional work (Bryant Group) has identified mechanisms by which PI3K pathway activation (i.e. PTEN loss) is a crucial regulator of invasive activity in vitro and metastasis in vivo.

The PhD project is aimed at improving our understanding of the existing therapies to the PI3K pathway may be utilised to treat colorectal cancer and potentially lower metastatic burden in colorectal cancer. In this PhD project, the candidate will join a team of researchers utilise a combination of cutting-edge transplantation-based mouse models of metastatic colorectal cancer, genetic modifications using CRISPR, and combined with in vitro molecular analyses to understand how inhibiting the PI3K pathway may be a potential treatment to perturb tumourigenesis and metastasis. 


Relevance to Cancer: 	

The development of metastatic colorectal cancer, particularly to the liver,  is a major challenge in clinical management, with few current therapeutic options. This project aims to use organoid and in vivo tumour transplantation models to identify novel therapeutic windows to attenuate metastasis and improve clinical outcomes for patients with metastatic colorectal cancer.

Techniques/model systems to be used: 	

The candidate will receive outstanding training in mouse models of cancer, transplantation models of cancer, genetic editing (CRISPR, viral methodology) and molecular analysis of cancer cells, 3-Dimensional culture techniques of organoids, and advanced live imaging and analysis. In addition, the project will explore drug repurposing and combination therapies (e.g. immunotherapy) to identify therapeutic interventions against metastasis.
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