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MRes project outline: 
 
Approximately 13,000 new cases of kidney cancer are diagnosed each year in the UK, of which 
around 80% are clear cell renal cell carcinomas (ccRCCs). While surgery offers good outcomes 
for early-stage tumours, treatment options for metastatic ccRCC remain limited and largely 
ineffective. Genetically, over 90% of ccRCCs are typically initiated by biallelic loss of VHL, which 
encodes the E3 ubiquitin ligase von Hippel Lindau (pVHL), and inherited loss-of-heterozygosity 
of VHL also underlies the eponymous hereditary cancer syndrome. Targeting cancer cells 
harbouring VHL mutations could provide an effective therapeutic strategy to treat the cancer with 
minimal off-target effects. We have exploited this ‘synthetic lethality’ approach using our 
expertise in forward genetic screens and uncovered a novel interferon response for controlling 
VHL mutant ccRCCs. This project aims to characterise this innate immune control of ccRCCs, 
and explore whether it functions in the control of other solid organ tumours. The work is ideally 
suited to a rotation project as all the tools required for the analysis of this interferon response are 
established. However, it will also serve as the basis for further doctoral studies on innate immune 
surveillance of kidney cancer, and the candidate will benefit from both the fundamental biological 
(Prof Nathan) and clinical translational (Prof Stewart) expertise of the supervisors.   
 
 
MRes experimental plan: 
 
We have already developed tools and methods to activate this interferon response in ccRCCs, 
which involve CRISPRs/Cas9 depletion of the transcription factor controlling this pathway, and 
tools to manipulate the cGAS-STING arm of the interferon response.  
 
Studies will involve activating cGAS-STING in VHL mutant and reconstituted VHL ccRCCs and 
measuring interferon signalling using flow cytometry, imaging, and biochemistry techniques. 
 
The second part of the project will involve characterising this pathway in patient-derived samples. 
We already have tissue sections from VHL mutant ccRCCs and control tissues, and the 
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candidate will use immunohistochemistry to examine how interferon signalling occurs in 
metastatic and non-metastatic ccRCCs. This will be paired with existing RNA-seq data used to 
explore whether expression of these proteins correlates with disease progression. 
 
It is envisaged that these initial aims will form the basis of a substantial PhD project, where work 
will be extended to characterise this immune response to tumours in other solid cancers, and 
whether it can be harnessed as a therapeutic strategy 
 
 
Main techniques: 
 

• Cutting edge CRISPR/Cas9 genome-wide screens and genetics 

• High throughput sequencing  

• large data analysis 

• flow cytometry, molecular biology, and immunohistochemistry. 

• Incucyte imaging 
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