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	Project Title

	Molecular level understanding of Mycobacterium tuberculosis

	Project Summary 

	Mycobacterium tuberculosis has evolved to survive and replicate inside macrophages. The project will investigate the molecular mechanisms underpinning adaptation to this specialised intracellular niche. Our laboratory has made advances in understanding how bacteria sense amino acid availability and respond, via a conserved protein kinase signalling pathway, to synthesise or consume amino acids accordingly. We have also made advances in understanding how natural gene deletions occurring in evolution of outbreak strains can lead to changes in the specialised cell envelope. We use a combination of approaches including structural biology, enzymology, fluorescence and electron microscopy, and genetic modification of Mycobacteria to understand Mycobacterial behaviour at a molecular level, and to investigate the pathways that are conserved in related industrial microorganisms (used for fermentation to produce animal feed, and antibiotics). Key goals are: (1) understanding the structure and function of the PknG signalling complex, which is one of the most widespread of bacterial serine threonine protein kinases; and (2) understanding the function of fadB4 and its relationship to bacterial cell surface hydrophobicity. 

Techniques that will be undertaken during the project:
· Recombinant protein production, purification and analysis 
· Protein biophysics (protein stability, ligand binding, protein-protein interaction) 
· Enzyme assay 
· Analysis of cell envelope lipid composition (thin layer chromatograph) 
· Culture of Actinobacteria 
· Genetic modification of Actinobacteria 
· Structure determination by X-ray crystallography or Cryo-EM  
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