University of Leicester 
MIBTP studentship project 2026

	First Supervisor
	Professor Galina Mukamolova

	School/Department
	School of Biological and Biomedical Sciences

	Email 
	gvm4@leicester.ac.uk 
https://le.ac.uk/people/galina-mukamolova 



	Second Supervisor
	Dr Amanda Chaplin

	School/Department
	School of Biological and Biomedical Sciences

	Email 
	ac853@leicester.ac.uk 



	Additional Supervisor
	



Section 2 – Project Information
	Project Title

	Resilience under fire: the battle against Mycobacterium bovis

	Project Summary 

	Tuberculosis is a major global threat affecting humans and production animals.
Bovine tuberculosis (bTB) has a devastating impact on animal welfare, physical
and mental health of farmers and productivity of food industry. Leicestershire is
in the edge area for bTB with high risks of disease spread and transmission.
Eradication of bTB is the high world, national and local priority. Mycobacterium
bovis, the etiological agent of bTB, is a highly virulent pathogen that causes
extensive damage of the lungs. It thrives in macrophages by overcoming host-imposed
stresses. The abundance of M. bovis DNA detected in the environment
suggests the high resilience of the pathogen and its efficient ability to repair
DNA.
ATP dependent helicases UvrD1 and UvrD2 have been implicated in multiple
DNA repair pathways. UvrD1 activity is enhanced by Ku protein and regulated
by the redox state. Activity of UvrD2 is Ku and redox state independent. In
mycobacteria UvrD1, UvrD2 and Ku are phosphorylated; however, the
importance of phosphorylation for function of these proteins is unknown. We
hypothesise that UvrD1 and UvrD2 helicases play distinct roles in M. bovis
growth, persistence and transmission. To evaluate our hypothesis, we will
investigate the interplay between UvrD1, UvrD2 and Ku in M. bovis BCG, an
attenuated laboratory strain for bTB research.

Objectives
1. To generate single deletion mutants of uvrD1 and ku and a conditional mutant
of uvrD2
2. To characterise mutants’ phenotypes in infection and aerosol models.
3. To establish the effect of phosphorylation on Ku, UvrD1 and UvrD2 activities,
interactions and stability.
4. To develop tools for visualisation of DNA-repair machinery in mycobacteria.

Methods
Genetic manipulations, viability assays, infection and stress survival studies,
biochemical and structural characterisation of proteins and their interactions,
microscopy and imaging.

Techniques that will be undertaken during the project
Cultivation of mycobacteria, viability assays
Genetic manipulations, generation of deletion and conditional mutants,
complementation studies
Macrophage infection
Expression and purification of recombinant proteins, activity assays,
phosphorylation assays, pull-down assays
Structural studies, including cryo-EM
Electron and fluorescence microscopy, protein localisation studies using
reporter fusion proteins and labelling with antibodies
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