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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: 
Understanding the impact of mutational heterogeneity in the early detection of pancreatic cancer.

Supervisory team: 
Dr Marta Canel, Dr Alan Serrels and Prof. Jen Morton

Lab websites:
https://www.ed.ac.uk/cancer-centre/research/a-serrels-group 

https://www.crukscotlandinstitute.ac.uk/cruk-si-research/cruk-si-research-groups/jennifer-morton-preclinical-prancreatic-cancer.html 

Research question:

This project aims to determine whether the different driver mutations present in a patient's pancreatic cancer, such as those in KRAS, give rise to specific markers within the blood, thereby confounding the development of a universal test for early diagnosis. In doing so, it aims to develop Precision Detection tests based on multiple markers that would not only enable early detection but also inform on the underlying driver mutations to support downstream ‘Precision Medicine’ approaches i.e. treatment of specific patient groups with optimal therapies.


Relevance to Cancer: 	

The contribution of pancreatic cancer to global cancer-related mortality continues to increase, with an almost uniformly fatal outcome. The vast majority of patients (80-85%) with Pancreatic Ductal Adenocarcinoma (PDAC) already have locally advanced or metastatic disease at the time of diagnosis, leaving only a small minority eligible for surgical resection which remains the only treatment option with curative potential. For many patients with advanced disease, current chemotherapy regimens are minimally effective. Therefore, while new treatments are much needed, it is clear that diagnosing patients at an earlier disease stage when surgery remains possible and the window of opportunity for treatment response is longer will be critical to improving patient outcome.
PDAC has a relatively low incidence in the average population and symptoms can be confused with those of more common health problems. As a consequence, it is often misdiagnosed, allowing the disease to progress unchecked. Despite considerable effort, reliable biomarkers for the early detection of PDAC are lacking. This proposal is based on the central hypothesis that the expression of biomarker signatures for the early detection of PDAC is influenced by the genetic background of the tumour. Therefore, genetic heterogeneity in the patient population may be a key confounding factor in the lack of success to-date. I aim to understand how the genetics of PDAC impacts blood-based biomarker expression, with the overarching goal of identifying novel signatures for the development of Precision Detection tests to aid the early detection of PDAC.


Techniques/model systems to be used: 	

We are generating novel and unique mouse models of early pancreatic cancer that reflect the most common initiating mutations and will leverage these models to identify potential early detection and diagnosis biomarkers in the blood. To do this, we will utilise multi-omics approaches such RNAseq, Mass-Spec plasma proteomics, lipidomics and metabolomics. A major advantage of this approach over, for example clinical studies, is that it will enable us to quickly and definitively establish a clear connection between biomarker expression and defined mutations. Preliminary experiments using such models have already indicated the existence of mutation-specific biomarkers, validating the core aim of this proposal.
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