[image: ]



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: 

The role of γδ T cells in the hepatic metastatic milieu in cancer

Supervisory team: 
Professor Seth Coffelt (Gla)
Dr Pavlina Spiliopoulou (Gla)

Lab websites:

https://www.crukscotlandinstitute.ac.uk/cruk-si-research/cruk-si-research-groups/seth-coffelt-immune-cells-and-metastasis.html

Research question:

Human γδ T cells have been characterised as the most significant favourable prognostic immune population in cancer with Vδ1+ γδ cells being particularly important in malignant melanoma. Boosting γδ T cells in patients with cancer is particularly attractive given their independence of MHC class I antigen presentation, which is downregulated in many cancers, as an immune evasion mechanism.
Recently, intra-tumoural TRDV1 transcripts (encoding the TCRδ chain of Vδ1+ γδ T cells) was found to predict anti-PD-1 immune checkpoint inhibition (ICI) response in patients with melanoma, particularly those harbouring below average neoantigens. Vδ1+ T cells expanded from tumour infiltrates have shown greater cytotoxic potential compared to Vδ2+ T cells. Vδ1+ T cells are not as susceptible to activation-induced cell death and can persist in the circulation for many years, potentially offering durable immunity to some cancers. In parallel, the emergent role of butyrophilins/butyrophilin-like molecules (BTN/BTNL in human) in the modulation of γδ T cells has supported research into the interaction of BTN3A and Vδ2+ T cell subset with first-in-class anti-BTN3A antibodies already in a phase 2 clinical trials in patients with cancer and specifically melanoma. 
Melanoma hepatic metastases are known to respond less favourably to current ICI treatments and can leveraged to study and characterise the γδ T cell response in the hepatic milieu. Characterising the γδ T cell interactions in the hepatic microenvironment of melanoma and other tumours, can reveal novel ligands (especially for Vδ1+ T cells) with therapeutic effect in ICI enhancement.

Relevance to Cancer: 	

Current ICI immunotherapies are particularly active in certain tumour types (melanoma, lung, liver, microsatellite-high colorectal cancer) but less active in other tumour types; characteristically, patients with hepatic metastases have inferior outcomes, even with ICI-sensitive tumours such as melanoma. Novel pathways such as the non-MHC restricted γδ T cell activation pathway may be leveraged to enhance immune responses in immunosuppressive environments, such as the liver. 

Aims/Objectives
· Interrogation of γδ T cell interactions in human samples from hepatic metastases in melanoma and other tumours. This will help identify novel γδ T cell pathway markers.
· Marker validation in vitro and in mouse models


Techniques/model systems to be used: 	
Spatial transcriptomics of liver tumours and liver metastases
In vitro killing assays from co-cultures of cancer cells and γδ T cells
RNA sequencing of fresh human biopsies
γδ T cell adoptive cell therapy in mice
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