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PhD studentship

‘Single-cell spatial transcriptomics and imaging profiling of non-small cell lung cancer for precision PD-1/PD-L1 checkpoint blockade immunotherapy’

An opportunity has arisen for a full-time PhD studentship position within the Department of Surgery and Cancer at Imperial College London, funded departmentally through a Medical Research Council grant; offering an exciting interdisciplinary opportunity to develop and apply advanced machine learning techniques to tackle a key challenge in personalised lung cancer treatment.
Project Background:

Non-small cell lung cancer (NSCLC) is the leading cause of cancer-related deaths worldwide and is often diagnosed at a late stage. Although programmed cell death/ligand-1 (PD-1/PD-L1) checkpoint blockade immunotherapy (CBI) has transformed the management of advanced, unresectable NSCLC, there remains an urgent need for reliable biomarkers to guide its accurate use. Pre-treatment tissue PD-L1 expression is currently used to inform CBI treatment decisions, but it is not strongly correlated with disease response or long-term survivorship following treatment.

In our group, we have developed a novel, non-invasive CT radiomics-based signature that is predictive of PD-L1 positivity, CBI response, CBI-induced pneumonitis occurrence, and patient survival. This signature also demonstrated enrichment for myeloid cell populations and a gene associated with tumour-associated macrophage upregulation. To investigate these findings more thoroughly, we are applying single-cell spatial transcriptomics (scST) profiling technology to analyse pre-treatment tissue samples, aiming to identify scST features enriched in CBI responders and their imaging correlates, with the goal of facilitating personalised treatment for this patient group.

The aims of the research project are to:
· Systematically review existing evidence on machine learning techniques for constructing latent space for multi-modal data integration
· Implement and construct latent space representations for imaging-molecular data integration
· Systematically review causal discovery approaches for advancing the explainability of imaging biomarkers backed by molecular evidence; and explore causal representation learning to develop counterfactual explanations
· Develop explainable imaging biomarkers for NSCLC CBI, and test them on multi-centre datasets, from collaborating centres and publicly available sources
· Investigate the identifiability of causal-based frameworks 
The successful student will be registered for an Imperial College PhD degree in the Faculty of Medicine where they will be based within the group led by Dr. Mitch Chen. We warmly welcome applications from excellent candidates with a background in computing, mathematics or physics. Proficiency in coding (Python, R) is expected. Prior experience in cancer research is desirable but not essential. 
Supervisors:
Dr. Mitch Chen, MRC Clinician Scientist & Consultant Radiologist, Imperial College, London

Dr. Ainkaran Santhirasekaram, Honorary Research Fellow, Imperial College, London
Prof. Eric Aboagye, Surgery and Cancer, Imperial College, London
Named collaborator: Dr Alessio Cortellini, Campus Bio-Medico University, Rome, Italy
The studentship is for 36 months. Starting date and PhD enrolment is negotiable, but a preferred starting date is 1st October 2025.
Applicants are expected to have UK (Home) Fee status and should ideally hold a master's degree (merit or distinction) in addition to a bachelor's degree at UK First or Upper-Second Class Honours level. International students are welcome to apply, but will have to fund the difference between the Home/UK and overseas rate where they are not eligible for UK fee status.
The annual stipend will be £21,237/year for 3 years plus tuition fees at the UK/Home rate. 
Applicants should submit their CV and a covering letter, including a statement on how overseas fee difference will be covered (for non-UK applicants), and full contact details of two referees, to Dr. Mitch Chen (mitchell.chen@imperial.ac.uk). Imperial College PhD entry requirements must be met (see http://www.imperial.ac.uk/study/pg/apply/requirements ) and the successful applicant will subsequently need to apply on-line via: Application process | Study | Imperial College London 
Closing date for application is 31 May 2025. Interviews will be carried out via Microsoft Teams (first round) and in-person (final round). 
