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Section 2 – Project Information
	Project Title

	Understanding centrosomes and cilia with advanced imaging

	Project Summary 

	For the body to grow and maintain itself, it must constantly produce new cells. During each round of cell division, DNA is equally separated into two daughter cells in a process called mitosis. Mitosis is achieved not through the activity of single proteins acting in isolation, but through the combined activity of large protein groups. How do many proteins assemble into molecular machines that organise mitosis and how is this process so accurate?

One protein group that is important for mitosis is the centriole – a cellular machine that forms only one of two different organelles, called centrosomes and cilia. Centrosomes act as the main cellular microtubule-organising centres, orchestrating the mitotic spindle. Primary cilia, by contrast, extend from the cell surface to sense extracellular signals, influencing proliferation and polarity. Despite the importance of these functions, the molecular events that coordinate centrosome and cilia assembly remain incompletely understood.

This project will address this challenge by leveraging recent transformative advances in light microscopy to discover the spatial and temporal molecular events underlying centrosome and cilium assembly. You will use advanced live-cell and super-resolution imaging to visualise organelle dynamics at high spatial and temporal resolution. Using genetic and light-mediated perturbations directly inside living cells, we will understand why key centrosome building blocks are required during cell division. In collaboration with other groups, you will understand how the pathways that control centrosome and cilium assembly vary across different cell types and why key centrosome building blocks are required for cell function. Together this will improve the understanding of how cells are able to accurately make copies of themselves, and lay the foundations to understand in the future how this goes wrong in diseases like cancer.

The project provides a supportive training environment spanning cell biology/advanced quantitative imaging (Robert Mahen) and genomics/oncology (Gianmarco Contino). It offers an exciting opportunity for you to explore what interests you whilst developing cutting-edge technical and analytical expertise.

Techniques that will be undertaken during the project
- Advanced fluorescence microscopy (confocal, live-cell, and super-resolution imaging) 
- Cell culture and 3D organoids
- CRISPR/Cas9 genome editing and RNA interference 
- Molecular biology
- Patient-derived primary cell models 
- Expansion microscopy 
- Quantitative image analysis tools
- Optogenetics

	References

	








