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TRACC Programme Project Pro Forma

TRACC (to Train and Retain Academic Cancer Clinicians) 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).

MB-PhD Project title: Get to know your neighbours – recording the conversations between cancer cells and their niche in tumour initiation.

Supervisory team: 
Dr Luke Boulter, Cancer Research UK Scotland Centre and MRC Human Genetics Unit
Prof Sally Lowell, Centre for Regenerative Medicine
Prof Tim Kendall, Centre for Inflammation Research

Lab websites:
https://institute-genetics-cancer.ed.ac.uk/research/research-groups-a-z/boulter-group
Sally Lowell Research Group | Centre of Regenerative Medicine
Dr Tim Kendall | Centre for Inflammation Research

Research question: Patients with chronic fibroinflammatory diseases often develop cancer. While screening in some of these high-risk patients has improved early cancer detection and subsequent survival, for most, screening uncovers that they have established malignant disease for which treatment options are severely limited. 

The early events in tumour initiation remain a black box - why are patients with chronic tissue fibrosis and inflammation more prone to develop cancer? The interactions between cancer cells and stromal and immune cells are often transient and while single cell sequencing has identified the emergence of new populations of supporting cells within tumours it is difficult to say with certainty that they have 1. interacted with cancer cells and 2. determine whether their phenotype has been influenced by this close spatial arrangement. 

Can we map and dissect the cellular and molecular co-dependencies that emerge as tumours form?

Relevance to Cancer: Cancer cells modulate the immune system to avoid detection and ensure their continued growth. While modulating and reactivating anti-tumour immunity has revolutionised cancer care, how early neoplasms orchestrate and establish an immunosuppressive environment remains unclear. By understanding how this relationship between cancer cells and the immune system early in the cancer process we propose that in patients with a high-risk of developing cancer we can activate anti-tumour immunity to prevent cancer formation at the earliest moments.  

Techniques/model systems to be used: In this project we will combine murine in vivo models of tumour initiation with cutting edge methods in near-neighbour cellular labelling (in collaboration with Prof Sally Lowell, IRR) to record the interactions between cancer cells and their microenvironment. By combining this approach with single cell and ultrahigh-plex spatial imaging of patient tissue (in collaboration with Prof Tim Kendall) we will map how tumour cells themselves pattern local stromal and immune cells during tumour initiation with the expectation we can uncouple this cellular relationship.  
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