Understanding the repertoire of the CD4 T cell immune response to Mycobacterium tuberculosis.
Tuberculosis, caused by infection with Mycobacterium tuberculosis,  is classified as a “global emergency” by the World Health Organisation.  Neonatal vaccination with the attenuated BCG strain of Mycobacterium bovis, which is itself an important pathogen of cattle, can offer some partial protection against tuberculosis, but is largely ineffective in all those developing countries with the greatest burden of disease.  It is well established that protection against M. tuberculosis is provided predominantly by T cell immunity. However, a much more detailed understanding of the T cell response is required to understand the limitations of BCG vaccination, and ultimately design better vaccines.
This project will analyse the repertoire of the T cell response to M. Tuberculosis using the new approaches made possible by next generation “massively parallel” sequencing . The objective will be to amplify alpha chain and beta chain variable regions (either individually or linked)  of the T cell receptor from naive and memory populations of human CD4 T cells, both before and at different times after immunisation. Bioinformatics analysis of these large data sets using machine learning driven clustering algorithms should allow an unprecedented detailed analysis of the quantitative and qualitative evolution of the repertoire of the T cell response. Further in depth investigation of individual T cell specificities will be possible by cloning the receptor chains into lentiviral vectors, transducing them into naive T cells, and studying their antigen specificity in vitro. 
The project will provide interdisciplinary training in cutting edge molecular biology, cellular immunology and bioinformatics, and apply this to address a major unsolved clinical problem. 

