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Research Interests

In the Parkes Lab we study intrinsic inflammatory pathways in cancer. These are important immune pathways, present in all cells, that act as emergency response pathways to viral infection. However, in cancer, these pathways can be rewired and hijacked by the tumour to promote growth, invasion and metastasis. Previously we have identified the importance of the STING pathway in DNA repair deficient cancer. We also know that the STING pathway can be used to drive metastatic spread in some cases.  As the STING pathway is crucial for response to standard anti-cancer therapy as well as newer immunotherapies, understanding how this pathway is rewired in cancer can help us develop new treatment approaches. We take a multi-pronged approach to answer the important question of immune activation in cancer - working in vitro, in vivo and with samples donated from people with cancer.



Project

Oesophageal cancer remains one of the deadliest cancers, and the incidence of this cancer is increasing globally. Distinct subtypes of oesophageal cancer are prevalent n the UK and China, with adenocarcinoma increasing in incidence in the UK and squamous carcinoma the predominant subtype in China. While immunotherapy has a moderate effect in squamous cell carcinoma, the effect in adenocarcinoma has been less marked. The stromal and immune composition of the tumour microenvironment are crucial in determining responses to immune-targeting treatments. These remain poorly characterised in oesophageal carcinoma as a whole, and particularly in understanding the distinctive characteristics of squamous and adeno-carcinomas.

In this study, we will use samples donated from people with cancer to generate and establish organoid models for squamous and adeno- oesophageal carcinomas, with a focus on the prevalence of fibroblast and immune cell infiltration. 

Aim (1) Establish organoid models and novel fibroblast lines from oesophageal cancers. Fresh resection samples will be obtained (following neoadjuvant treatment, or from tumours treated de novo by surgical resection). It is likely these will represent resistant tumours with residual tissue. Importantly, in contrast to other studies, we will preserve cancer associated fibroblasts from these samples for separate culture and characterisation. Fibroblasts grown in culture from squamous and adenocarcinoma (even in cases where tumour cells do not establish organoids) will be characterised in terms of their chromosomal stability (using metaphase spreads), invasion/migration and cell cycle characteristics. 3-prime RNA seq will profile cultured fibroblasts from squamous cell and adeno-carcinomas for further in depth characterisation of gene expression profiles.

Aim (2) Peripheral lymphoid characterisation. Whole blood from patients who have donated tissue samples will be obtained and peripheral blood mononuclear cells extracted for FACS characterisation. Expert support will be available for the design of antibody panels and gating strategies.  

In summary, this project will focus on fibroblast characterisation in oesophageal carcinoma, an important and neglected aspect of tumour immune responses. Characterising and understanding the similarities and differences between squamous and adenocarcinoma-derived fibroblasts may identify distinctive and novel targetable resistance mechanisms to immune therapy. Additionally, this project supports the development of techniques which can be translated between sites, with training in 3D culture and FACS as transferable skills obtained during this placement.

