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Research Interests

Our research interest is in developing novel treatment strategies for pancreatic cancer. I run a programme based around single cell sequencing and image analysis of clinical samples of patients with pancreatic cancer. Our main focus of interest is in using resectable disease as a vehicle to inform treatment strategies. Previously using publicly available RNA datasets in pancreatic cancer, we have established that there are immunophenotypes that dictate prognosis dependant on whether a tumour has an adaptive or innate cell infiltrate. We have further characterised the T cell infiltrate in human pancreatic cancer using CyTOF and demonstrated that are novel T cell checkpoint expressions within the disease that may help guide therapeutic strategy. Our strategy now is to characterise the single cell landscape in an unbiased way.


Project

-	To characterise the immune cell subsets of human pancreatic cancer cases
-	To characterise the cancer cells of human pancreatic cancer cases
-	To characterise the fibroblast populations of human pancreatic cancer cases
-	To determine the spatial architecture of human pancreatic cancer and relate this to prognosis and treatment efficacy. 

The proposed outcome is to generate and analyse single cells from patients with resectable pancreatic cancer. They will generate data from 10 patients. They will process tumour samples into single cells immediately after their operation and sort into immune cells, cancer cells and fibroblasts.  These cells will be single cell sequenced and the fellow will analyse this. As the tumour tissue will be collected, any interesting cell populations will be validated on these samples.

The applicant will be trained in fundamental immunology, in depth analysis of samples from human tissue with techniques such as flow cytometry, single cell sequencing, immunofluorescence as well as transcriptomic and image analysis. They will also appreciate how to frame clinical problems as tractable research questions and translational medicine experimental design. The fellow would also be expected to present the results in national and international meetings. The findings from the study would inform us on how chemotherapy is working in pancreatic cancer and make help us select patients better and help us design better trials. The research itself is highly novel and urgently needed in a cancer of unmet need. This project will show the biological effect of using chemotherapy in pancreatic cancer. The project is a highly collaborative project with the student needing to interface with many departments in the hospital and within the university. Expertise in genetics will be learned from the genomics centre in the Wellcome Trust Centre for human genetics and imaging from the translational pathology laboratory in the University Oncology Department.

The fellow will use a transcriptional imaging technique called Geomx for initial validation of a small cohort of patients to clarify findings. A bigger collaboration will be sought with Sichuan university where 100s of cases with clinical information will be gathered and imaged using Geomx. This will help prognosticate cases and help to identify key cell-cell interactions to determine therapeutic efficacy. The candidate will learn how to do computational image analysis and be instrumental in delivering a large translational project. There is also the scope to do complementary analysis with a large number of cases using protein techniques such as Vectra, MIBI or celldive. This would be conversation and collaboration with Sichuan.

