Project description

Almost all bacteria, including major pathogens, such as Mycobacterium tuberculosis, Pseudomonas aeruginosa and Salmonella enterica form persister cells that are tolerant to multiple antibiotics. Persistence is thought to be an important component of chronic and recurrent infections but the molecular mechanism behind the phenomenon is not understood. However, the Gerdes lab showed recently that bacterial toxin – antitoxin (TA) genes play a major role in the phenomenon(1). TA genes, which are ubiquitous in free-living bacteria, including major pathogens such as Mycobacterium tuberculosis, encode a “toxin” that reversibly inhibit bacterial cell growth and an antitoxin that neutralizes the toxin by direct protein – protein contact. The Gerdes lab analyses TA genes from major pathogens but use the model organism Escherichia coli for the in-depth analysis of the molecular mechanism behind persistence. The first high persistence mutations of E. coli (called hip) were mapped to a TA locus called hipAB. The locus encodes a eukaryotic-like Serine/Threonine kinase HipA that inhibits cell growth by phosphorylation of an unknown, essential cellular component and an antitoxin HipB that neutralizes HipA. The high persistence phenotype is generated by a single amino acid change in the HipA kinase. It is still unknown how a single amino acid change in HipA can lead to the high persistence phenotype. This project has two aims: (i) to understand the molecular basis of the high persistence phenotype generated by HipA and (ii) identification of the cellular target of the HipA kinase. The Gerdes is well suited to accomplish the proposed project, see for example references 2, 3,and  4. 
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Value of the Award and Eligibility
The award covers University fees at the Home/EU rate and a stipend matched to the minimum Research Council recommended stipend of £13,590 (2011/12).

Person Specification
Applicants should have, or be expecting to achieve, a first or very good upper second class degree 

How to Apply

You must apply through the University’s online postgraduate application form inserting the reference number CB079 and selecting 'Master of Research/Doctor of Philosophy (Medical Sciences) – Cell and Molecular Biosciences' as the programme of study.  Only mandatory fields need to be completed (no personal statement required) and a covering letter, CV and (if English is not your first language) a copy of your English language qualifications must be attached. The covering letter must state the title of the studentship, quote the reference number CB079 and state how your interests and experience relate to the project. 

For further details, please contact: 

Prof K Gerdes, kenn.gerdes@ncl.ac.uk, +44 (0) 191 208 3230
