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Project Title:
Designing peptides to uncover cancer vulnerabilities at telomeres
Project Description: 
How do cells copy chromosome ends whose protection depends on restricting access to DNA? Telomeres are protected by shelterin, a protein complex that prevents chromosome ends from being mistaken for broken DNA. Yet these protected regions must also be prepared for replication before DNA copying begins. Our preliminary findings reveal an unexpected activity of the origin recognition complex (ORC), which helps prepare DNA for replication: it binds the shelterin protein TRF2 and reorganises the assembled protective complex. This suggests a mechanism for preparing telomeres for replication that we can now investigate and manipulate. Cancer cells often struggle to copy their DNA and may therefore be especially vulnerable when telomeres are not properly prepared for replication. We will test whether disrupting ORC-TRF2 interactions damages their telomeres and makes it harder for them to survive.
You will investigate which TRF2 interactions control telomere replication and protection, and design peptides to reveal their roles. Working with purified human proteins, you will map these interactions and use quantitative binding measurements to guide peptide design, synthesis and optimisation. You will investigate how your molecules change shelterin organisation and telomere behaviour, connecting molecular design with experiments in human cells. Existing interaction mutants will allow you to begin cellular experiments alongside peptide development, with biological findings informing further molecular design. A particular focus will be cancers that use alternative lengthening of telomeres (ALT). These cells depend on recombination to maintain chromosome ends, yet must prevent destructive recombination that deletes telomeric DNA or fuses chromosomes. By comparing ALT cancer cells, telomerase-positive cancer cells and normal cells, you will test whether perturbing TRF2 interactions disrupts this balance and preferentially compromises cancer-cell survival.
You will join the Speck, Barnard and Barr laboratories at Imperial College London and the MRC Laboratory of Medical Sciences. The laboratories are based nearby in west London, making it easy to work across disciplines and receive hands-on support from all three teams. This collaboration builds on a successful joint PhD project combining peptide design and DNA replication research, with findings published in Nature Communications in 2025. Coordinated supervision will provide training in protein biochemistry, peptide design and synthesis, computational modelling and quantitative cell imaging, with opportunities to develop your own hypotheses as the project evolves. We welcome applicants from biochemistry, chemistry, molecular biology or related disciplines; prior experience across all these areas is not required. You will develop skills relevant to academic research, biotechnology and drug discovery.
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