In order to advertise the project, please fill the form completely. No offer will be made to a student unless a completed form is received and finance code approved for their project. Finance codes will be removed before the project is advertised.

Project Title: Organisation of microtubule arrays in motile and contractile cells

	Division (delete as appropriate):
	Biomedical Sciences

	Degree (delete as appropriate):
	PhD

	Mode of Study (delete as appropriate):
	Full time

	Project suitability (delete as appropriate):
	Home / EU / Overseas

	1st Supervisor:
	Dr Anne Straube

	Additional Supervisors:
	

	Funding body for tuition fees (please tick as appropriate):
	Chancellors International Scholarship x
Chancellors EU Scholarship x
WMS Scholarship x
WCPRS □
Self-Funded □
Other (please specify) The student is expected to win a competitive scholarship.

	Funding Body for Stipend: (please tick as appropriate):
	Chancellors International Scholarship x
Chancellors EU Scholarship x
WMS Scholarship x
WCPRS □
Self-Funded □
Other (please specify) The student is expected to win a competitive scholarship.

	Has the funding been awarded?
	No

	Please specify the estimated research costs for this project (including consumables, field study costs, access charges etc):
	£5,000-10,000/year


	How will the above be funded:
	Consumables costs and access charges will be met by research funds in the PI’s lab.
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	Project Summary including key research questions, aims and anticipated outcomes 
(max 300 words)
Microtubules are one of the key components of the cellular skeleton, providing both structural integrity and serving as the tracks for intracellular long-distance transport. Microtubules also form the mitotic spindle and their dynamic assembly and disassembly drives chromosome segregation. Thus, microtubule are dynamically rearranging polymers that form different arrays to fulfil vitally important tasks in the cell. My lab studies how microtubule arrays self-organise with the help of motorised and passive crosslinking proteins in the context of motile cells and differentiating skeletal muscle cells. We use a combination of quantitative live cell imaging approaches and biochemical experiments to directly test mechanistic hypotheses.
Your PhD project could address one of the following questions:
(1) How is the number and position of microtubule minus ends controlled? This is an open question in skeletal muscle cells, which do no longer have a centrosome and nucleation of new microtubules plays an important role in rearranging microtubule arrays.
(2) How are actin and microtubule arrays integrated? In skeletal muscle cells both cytoskeletal filament systems form paraxial arrays, how they influence each other is largely unknown. Testable hypotheses are that microtubule assembly could follow actin bundles or that actin could be transported and aligned along microtubules.
(3) How is microtubule dynamics regulated at the cell cortex? Selective stabilisation of microtubule ends at certain regions of the cell cortex – such as at the protruding edge in migrating cells or the tips in skeletal muscle cells – is thought to contribute to the formation of polarised microtubule arrays. Careful quantitative observation and identification of the cellular machinery controlling this process is required to understand both microtubule array organisation itself and its interdependence with cell shape.
Any of the three projects will enable the better understanding of how microtubule arrays are formed and maintained in healthy cells and allow us to identify what goes wrong in patients with muscular dystrophies that show abnormal microtubule density and organisation.

	Describe the methodology and techniques to be employed (max 200 words)
You will culture human cells and generate genome-edited cell lines either to tag endogenous proteins with fluorescent markers or to manipulate protein expression (i.e. generate knockouts or make mutations). You will use a variety of live cell imaging techniques from widefield fluorescence to lattice light sheet microscopy to record multi-colour timelapse images and use image analysis tools to segment, track and quantify imaging data. Depending on the project, you might also do biochemical and biophysical assays using purified proteins.
For students with a background in mathematics or physical sciences there are many opportunities to apply their quantitative skills to these research projects and develop mathematical models and/or new analysis tools.
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