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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: Dissecting the role of Activin signalling in Pancreatic Ductal Adenocarcinoma

Supervisory team: Professor Jennifer Morton (CRUK Scotland Institute), Professor Gareth Inman (CRUK Scotland Institute), Dr Alan Serrels (Centre for Inflammation Research, University of Edinburgh), 

Lab websites: https://www.crukscotlandinstitute.ac.uk/cruk-si-research/cruk-si-research-groups/jennifer-morton-preclinical-prancreatic-cancer.html
https://www.crukscotlandinstitute.ac.uk/cruk-si-research/cruk-si-research-groups/gareth-inman-growth-factor-signalling-and-squamous-cancers.html
https://www.ed.ac.uk/cancer-centre/research/a-serrels-group

Research question:

Pancreatic ductal adenocarcinoma (PDAC) is currently the fourth leading cause of cancer associated mortality with <7% patients surviving for 5 years following diagnosis. This dismal prognosis is associated with late diagnosis, poor patient responsiveness to chemotherapy and a complex heterogeneous tumour microenvironment (TME) with low levels of immune infiltrates. Comprehensive molecular profiling studies have revealed common genetic driver events and have enabled tumour subtyping based on gene expression and mutational profiles whilst also elucidated signalling pathways frequently modulated during disease progression (1).

The transforming growth factor beta (TGFβ) superfamily comprises over 30 related dimeric polypeptide cytokines including the bone morphogenetic proteins (BMPs) the growth and differentiation factors (GDFs), activins, inhibins, nodal and the TGFβs. These factors play fundamental roles during development and in adult tissue homeostasis and can exhibit profound paradoxical roles in tumourigenesis acting as powerful tumour suppressors or tumour promoters in a context dependant manner. The role of TGFβ family signalling in PDAC is particularly striking with ~50% of tumours displaying significant genetic alteration of key signalling components including the TGFβ growth factor receptors TGFBR2, TGFBR1, the activin receptors ACVR2a, ACVR2b, ACVR1b and the common downstream signalling mediator SMAD4 (Cbioportal). Paradoxically elevated levels of activin a (INHBA) have been associated with poor prognosis and may act in tumour cell intrinsic and/or extrinsic manners to promote disease progression (2). Here we will seek to determine the potential tumour suppressive and tumour promoting roles and mechanisms of action of activin signalling in PDAC progression taking a multidisciplinary systematic approach to investigate the contribution of both loss of ACVR2a and gain of INHBA expression on both the tumour and the TME.    

Relevance to Cancer: 	
Pancreatic cancer is a key tumour type of unmet need and one of the major priorities of Cancer Research UK, The CRUK Scotland Institute and the CRUK Scotland Cancer Centre. 

Techniques/model systems to be used: 	
In this project we bring together a cross city supervisory team with complimentary internationally renowned expertise in pancreatic cancer (Morton, Serrels), TGFβ superfamily signalling (Inman) and study of the TME (Serrels, Morton). We have already generated mice harbouring the floxed allele of Acvr2a and crossed these mice to the KrasLSL-G12D/+;Pdx1–Cre PDAC model to measure effects of deletion of Acvr2a on early tumour initiation and to the KrasLSL-G12D/+;Trp53LSL-R172H/+;Pdx1–Cre mice to measure effects on tumour progression and metastasis (Morton lab). Initial analysis of these cohorts reveals a tumour suppressive role of ACVR2a in this context. Here we will take a deep phenotyping approach to understand the biological basis of these findings employing bulk RNaseq, spatial transcriptomics and multiplexed immunohistochemistry on tumour tissues isolated from these cohorts. We will also investigate tumour cell intrinsic effects of activin signalling in-vitro using ligand stimulation and inhibition coupled with overexpression, and Crispr/Cas9 mediated knockout of ACVR2a and INHBA measuring effects on cell proliferation, survival, migration and invasion employing a suite of human and mouse syngeneic PDAC cell lines (Inman and Serrels lab). We will explore downstream mediators of the biological effects using RNAseq. Using syngeneic transplantation studies we will further investigate the consequences of activin signalling modulation on the TME in-vivo with particular focus on the immune landscape using spatial transcriptomics and digital and molecular pathology (Inman/Serrels/Morton lab) and advanced intravital imaging techniques (Serrels lab) and compare observations with those made in the genetically engineered models described above (Morton lab). Students will receive expert tuition in bioinformatics to enable integration of their multimodal datasets by working closely with dedicated bioinformaticians in the host laboratories and Institutes.  
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