Mini-project proposal

Project title: Develop a regulatory model for gene network inference.
	( Wet Project
	X Dry Project


Project suitable as: 

Supervisor (the person who will be doing the day to day supervision of the mini-project):  

Name:   Nigel Burroughs


Department:  Systems Biology

Building, Room:   331


E-mail address: N.J.Burroughs@warwick.ac.uk

Phone number:   524682


Project outline - Please write under the following headings:
Background: Network inference from micro array data is big business. There are many methods, but not a decent platform for comparison, so it is unclear how models should be altered to improve their fit, and thus their predictive power. We currently have a suite of models for regulatory network inference from transcriptomics time series data based on regression models. By using model comparison techniques, we are able to compare model fits to the data (simulated, experimental) and determine which model best explains the data. Thus, we are building up an understanding of what features of the models are failing, be it nonlinearity, inadequate time resolution etc.
Objectives: To develop a new model modification for network inference. Construct an algorithm to infer that model from data. Compare performance of model against others on real data.

What the student will do:

You will develop and implement a new model for network inference based on a modification of linear regression network models, for instance 1) missing node model (these nodes capturing effects not in the observed mRNA dynamics, eg protein interactions), or 2) a saturation threshold model, essentially the dynamics is piece-wise linear. You will implement the model in a Markov chain Monte Carlo algorithm and test on simulated data. You will implement a computation of the Bayes factor, allowing your model to be compared against others. Finally, time permitting, you will test against other models on real and simulated data. 

Techniques required: MatLab programming. Understanding of Bayesian statistics and Markov chain Monte Carlo algorithms as taught in BS917. Material of BS917 (Modelling and Statistics in Systems Biology) is essential.

Prospects for PhD: open to discussion.

References      
Methodology and refs in BS917 (Modelling and Statistics in Systems Biology)






