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Clear cell renal cell carcinoma (ccRCC) is one of the best cancer models for
studying tumour evolution. Its progression follows remarkably structured and
constrained genomic routes, making it uniquely suited to dissect how recurrent
genetic alterations drive tumour initiation, metastasis, and immune evasion.

This PhD project will exploit ccRCC as a model system to investigate fundamental
questions in cancer biology, including

1.  Why are specific genetic alterations repeatedly selected?

2. How do specific alterations rewire tumour—immune interactions?

3. Can evolutionary trajectories reveal therapeutic vulnerabilities?

One example focuses on recurrent aneuploidy, as ccRCC is almost universally
initiated by loss of chromosome 3(p), with subsequent recurrent losses of
chromosomes 9(p) and 14(q) strongly associated with metastatic progression.
These stereotyped patterns of aneuploidy highlight evolutionary selection
pressures on the molecular and functional outcomes of these alterations and
provide a tractable framework to understand how chromosomal alterations shape
cancer behaviour.

In the lab, we combine deep phenotyping of patient samples, pre-clinical modelling
(patient-derived organoids, tissue fragments and iPSCs, combined with genome
engineering and functional experiments), multi-omics data analysis and
mathematical simulations. We welcome applicants with interests in cancer biology,
tumour evolution, immune-microenvironment, and functional genomics. We will fit
the exact project to best suit the candidate and their interest and aptitude and both
wet lab and dry lab projects are feasible.
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