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
	Prof ACC Coolen (mathematics and Randall Division)

	Supervisor 1 Email
	ton.coolen@kcl.ac.uk

	Supervisor 1 Homepage
	www.mth.kcl.ac.uk/~tcoolen

	Phone
	020 7848 2235

	
	

	Supervisor 2 Name
	Dr T Schlitt (Genetics and bioinformatics)

	Supervisor 2 Email
	thomas.schlitt@kcl.ac.uk

	Supervisor 2 Homepage
	www.thomas-schlitt.net

	Phone
	020 7188 9072

	
	

	Project Title (max 250 characters with spaces, understandable to a 3rd year science student)
	Mathematical theory of gene regulation networks – from interacting microscopic components to macroscopic behaviour


	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 the project is to build on recent advances made by the applicant and co-workers in the mathematical analysis of communication processes on large complex networks that have strong similarities to gene regulation networks.  These advances were based on application of non-equilibrium statistical mechanical techniques (in particular: generating functional analysis), and led to a closed and precise set of equations that characterize the system’s macroscopic behaviour in terms of specific dynamical observables. 

We would like to (i) build solvable mathematical models of gene regulation, with realistic statistics of the underlying regulation network and realistic interaction rules, (ii) derive for these models a macroscopic formalism (via generating functional analysis, GFA) from the microscopic equations, (iii) study  the phenomena described by the new GFA formalism (in the language of phase transitions, global instabilities, response times, etc), and (iv) determine which are the bio-medical predictions and implications that can be extracted from the formalism, and seek tests of these predictions against bioinformatics data. The above milestones (i)-(iv) are envisaged to correspond more or less to the four year trajectory of the project. 
The student would learn (A) the biology of gene regulation, (B) several  mathematical formalisms for the analysis of complex many-variable systems, (C) how such formalisms can be applied to biological systems in general (and gene regulation in particular), and (D) how to extract statistically significant predictions from the mathematical theory and test these against bio-informatics data. 

The second supervisor will continually act to monitor the biological realism of the models developed (and steer any model assumptions and parameter choices). He will have a vital role especially in the first and last stages of the project, i.e. in the design of a hierarchy of biologically sensible mathematical models (with increased complexity and sophistication) and in the connection of mathematical results and predictions to available biological data on gene regulation.   


	References (1 review of area, plus 1 or 2 lab papers on the subject)
	Hasty J, McMillen D, Isaacs F and Collins JJ, Nature Reviews Genetics, (2001), 268 
Computational studies of  gene regulation networks: in numero molecular biology
Mimura K and Coolen ACC, J. Phys. A42 (2009), 415001

Parallel dynamics of disordered Ising spin systems on finitely connected random graphs with arbitrary degree distributions

Schlitt T and Brazma A, BMC Bioinformatics 8 (Suppl 6) (2007), S9. doi: 10.1186/1471-2105-8-S6-S9,

Current approaches to gene regulatory network modelling



	Priorities (In which BBSRC priority area does this project fall? Including the sub-division where applicable)
	Systems Biology 
(mathematical analysis of a complex biological systems)


	SECTION B - First Supervisor Details

	

	Names of Current PhD Students you are first supervisor for:

	Panos Papadopoulos

	

	

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

	Number Completed:  5

	Number of the above, who completed within 4 years: 5

	

	Active Research Grants

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

	BBSRC
	GBP 2,015,000
	09/09
	09/12
	LOLA project grant

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


