BBSRC Quota DTG 2010 - Supervisor & Project Details

Please return by 4pm on Friday 6th November

(The sooner it is returned, the sooner we will approve/reject, and the sooner it will be listed on the website!)

	SECTION A - Project Details

	(All this section will be available to prospective students, so please make sure it is understandable, and preferably attractive)

	Supervisor 1 Name
	Dr Isaac Perez Castillo

	Supervisor 1 Email
	Isaac.perez_castillo@kcl.ac.uk

	Supervisor 1 Homepage
	http://www.mth.kcl.ac.uk/~isaac/

	Phone
	2860 (internal)

	
	

	Supervisor 2 Name
	Dr Sophia Tsoka

	Supervisor 2 Email
	sophia.tsoka@kcl.ac.uk

	Supervisor 2 Homepage
	http://www.kcl.ac.uk/schools/pse/bioinform/sophiatsoka

	Phone
	1056  (internal)

	
	

	Project Title (max 250 characters with spaces, understandable to a 3rd year science student)
	Determination of minimal genome sets in metabolic networks via flux-balance analysis



	Project Synopsis (< 3,000 characters with spaces max, stating the question to be investigated, why it is important; what the student will learn about science by doing this; and how the 2nd supervisor and their lab will enhance the project)
	The aim of this research is to develop rigorous quantitative techniques for the analysis of metabolic networks with which one can determine which part of a given genome is essential for its survival, and to apply these methods to genome data from different cell types. The mathematical ideas (which go back to Von Neumann) originate from statistical mechanics, and have recently been used successfully in predicting metabolic fluxes in Escherichia Coli and red blood cells [1,2]. The outcome of this project will be an enhanced understanding of the relation between essentially and genome function. 

The student will first learn how gene essentially can be quantified using the Von Neumann method, and be trained in the relevant areas of applied mathematics and network analysis.  The mathematical tools will then be applied systematically to different metabolic datasets, building on the bio-informatics expertise of the second supervisor (where we will also pay attention to microbial interactions, such as host-parasite relationships). The resulting combined mathematical-computational toolbox will be used to answer the biological question of selecting the minimal genome sets associated with a given cell function (e.g. motility, drug release). Upon completion, the student will have learned how to use and combine advanced mathematical and bioinformatics techniques in quantitative cell biology.


	References (1 review of area, plus 1 or 2 lab papers on the subject)
	[1] C. Martelli, A. De Martino, E. Marinari, M. Marsili, I. Pérez Castillo, “Identifying essential genes in E. coli from a metabolic optimization principle”, Proc Natl Acad Sci 106, 2607 (2009)

[2]  A. De Martino, D. Granata, E. Marinari, C. Martelli, V. Van Kerrebroeck, “Optimal flux states, reaction replaceability and response to knockouts in the human red blood cell”, Eprint arXiv:0907.2824 (2009)

Further reading:

[3] C. von Mering, E.M. Zdobnov, S. Tsoka, F.D. Ciccarelli, J.B. Pereira-Leal, C.A. Ouzounis, P. Bork, “Genome Evolution Reveals Biochemical Networks and Functional Modules”, Proc. Natl. Acad. Sci. USA, 100, 15428-15433 (2003).

[4] S. Tsoka, C.A. Ouzounis, “Functional Versatility and Molecular Diversity of the Metabolic Map of Escherichia coli”, Genome Research, 11, 1503-1510 (2001)

[5] Yeh, T. Hanekamp, S. Tsoka, P.D. Karp, R.B. Altman, “Computational Analysis of Plasmodium falciparum Metabolism: Organizing Genomic Information to Facilitate Drug Discovery”, Genome Research, 14, 917-924 (2004)



	Priorities (In which BBSRC priority area does this project fall? Including the sub-division where applicable)
	Systems Biology



	SECTION B - First Supervisor Details

	

	Names of Current PhD Students you are first supervisor for:

	Mr Tim Rogers

	Mr Francesco Massucci

	

	

	Students you have been first supervisor for who have completed since October 2002:

	Number Completed: 0

	Number of the above, who completed within 4 years: The above students will complete their PhD in three years time

	

	Active Research Grants

	Funder
	Amount
	Start (MM/YY)
	Ends (MM/YY)
	Type (Project/Fellowship etc)

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


