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Section 2 – Project Information
	Project Title

	Impact of Hypermutability and Restriction-Modification by Campylobacter jejuni, a foodborne pathogen, on Bacteriophage Control Measures

	Project Summary 

	Campylobacter jejuni is a major foodborne pathogen responsible for thousands of cases gastroenteritis every year. The major source of infections by this bacterial pathogen is contaminated poultry products. C. jejuni is a commensal of birds and can spread rapidly within poultry flocks. Multiple approaches have so far failed to significantly reduce the infection burden within poultry farms and products. Bacteriophage treatments have been mooted as one potential approach but is usually disregarded due to high levels of bacterial resistance to infection. 
 
One feature of C. jejuni biology is the presence of hypermutable sequences within the coding regions of surface-determinants. High frequency mutations in these sequences are responsible for rapid and reversible switches in expression of these antigens – referred to as phase variation. These switches are partly responsible for the phage resistance as the receptors for the phages can be switched off. As with many bacteria, C. jejuni also encodes multiple restriction-modification (RM) systems that are known to contribute to phage resistance. Campylobacter-specific phages have adjusted to the variability in receptor availability and RM systems by diversifying to target multiple receptors and developing resistance mechanisms (e.g. exclusion of RM restriction sites from genomes). 
 
This project aims to assess the extent of phage resistance in C. jejuni that occurs due to hypermutability and RM systems. The key objectives are:- 1) to screen a panel of C. jejuni strains and phages to determine whether hypermutability and RM systems are major determinants of phage resistance; 2) to construct and test mutants in hypermutable genes and RM systems for altered phage resistance; 3) to co-evolve C. jejuni and mixtures of phages to determine the dynamics and mechanisms of phage resistance; 4) to perform in silico models to predict whether combinatorial phage therapy can overcome RM- or PV-driven resistance. 
 
The methods will include growth of bacterial pathogens, propagation and testing of phage infections, construction of mutants in bacterial genes, PCR-based assays for detecting mutations in hypermutable sequences and in silico modelling of the co-evolution of phages and bacteria.


Techniques that will be undertaken during the project
Key techniques: growth of bacterial pathogens; propagation of phages; screening bacterial strain collections for phage infectivity; bioinformatics of bacterial and phage genomes; construction of mutants in bacterial genes; PCR-based assays for detecting mutations in hypermutable sequences; in silico modelling in Python; statistical testing in R. 
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