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.

[bookmark: _GoBack]Project Title: Unravelling the mechanobiology of heart formation


	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:
	Timothy Saunders

	Additional Supervisors:
	

	Funding body for tuition fees (please tick as appropriate):
	Chancellors International Scholarship X
Self-Funded X


	Funding Body for Stipend: (please tick as appropriate):
	Chancellors International Scholarship □
WMS Scholarship □
WCPRS □
Self-Funded □
Other (please specify) Suitable applicants may also apply for https://www.bhf.org.uk/for-professionals/information-for-researchers/what-we-fund/phd-studentships


	Has the funding been awarded?
	No

	Please specify the estimated research costs for this project (including consumables, field study costs, access charges etc):
	
Costs around £10k per year

	How will the above be funded:
	Initially through my start-up grant and subsequently by grants.





	Project Summary including key research questions, aims and anticipated outcomes 
(max 300 words)

How does the heart form? Despite the large array of adult heart morphologies across nature, the initial heart vessel typically forms as a simple tubular structure. Further, the genetic network underlying the specification of the early embryonic heart are highly conserved across species. 

In this project, we will use the power of Drosophila genetics and live imaging to unravel the fundamental mechanical and genetic mechanisms driving the formation of the initial heart vessel. We will tackle two major questions: (1) how does the first lumen in the heart form; and (2) how are the aorta and heart mechanically separated? 

The first aim will be to develop a multiphoton imaging approach to enable imaging of the embryonic heart formation in vivo. Combined with advanced image analysis methodologies (including machine learning) this exciting approach will enable unprecedented insight into the dynamics of the formation of the initial heart structure. In the second aim, the student will utilise the power of Drosophila genetics to explore which mechanical components (e.g. cell cytoskeleton, filopodia, actin, microtubules) are essential in building the early heart vessel. We will initially focus on identifying how perturbations to, for example, Cadherins, alter the dynamics of heart lumen formation. The student will build the first in vivo and dynamic atlas of the processes underlying the formation of the embryonic heart lumen. Finally, we will use our knowledge developed to explore how the heart vessel is separated into the heart (pump) and the aorta. What are the processes driving formation of the differentiated heart structures? We will utilise laser ablation to test the mechanical evolution of the heart vessel.

Recent advances in live imaging and genetics offer an unprecedented opportunity to gain novel insights into how a critical organ forms.


	Describe the methodology and techniques to be employed (max 200 words)

This project is a truly interdisciplinary project, ideally suited for either (a) a trained biologist interested in developing their expertise in quantitative approaches or (b) a physicist or engineer (preferably with some optics experience) interested in applying the latest microscopy approaches to important biological systems. 

Methodologies required as part of the project:
1) Drosophila genetics. This will include learning to perform crossing and generating new lines (potentially including CRISPR approaches)
2) Live imaging. We will utilise multiphoton microscopy and lattice light-sheet microscopy to gain a subcellular view of how the heart initially forms
3) Image analysis. Taking data from our microscopy and generating quantitative data is essential. In particular, we want to understand the specific developmental time when morphological changes occur.

The Saunders lab is a highly interdisciplinary environment, with biologists and physicists working together to tackle major questions concerning how organs form. This project offers a motivated student the opportunity to learn a breadth of techniques in quantitative biology that have broad applicability.






