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Section 2 – Project Information
	Project Title

	How exposure to copper changes MRSA antibiotic resistance and ability to cause infection.

	Project Summary 

	Excess copper is highly toxic and forms part of the host innate immune system’s
antibacterial arsenal, accumulating at sites of infection and acting within
macrophages to kill pathogens.
All bacteria possess mechanisms to resist the toxicity of the essential
micronutrient copper. Our data show that epidemic methicillin resistant
Staphylococcus aureus (MRSA) have acquired additional resistance mechanisms
that confer copper-hyper resistance and increased resistance to killing by
macrophages. Metal pollution and acquisition of hyper-metal resistance has the
additional impact that acquisition of genes to combat metal toxicity increases the
infectivity of pathogens and alters the balance of microbial communities.
Our recent data show that copper at relevant biological concentrations changes
MRSA expression of antibiotic resistance, virulence and immune evasion factors
and alters the interaction of MRSA with human epithelial cells. Therefore, metal
exposure has the potential to increase AMR and alter colonisation of epidemic
MRSA. However, the mechanisms of how copper increases antibiotic resistance
and host interaction are still undefined.
The aim of this project is to further investigate how copper exposure increases
infectivity of MRSA.
Objectives are to
1. Establish molecular mechanisms involved in the copper regulation of
antibiotic resistance and virulence.
2. Determine the importance of copper-regulated metabolic pathways in the
colonisation of the host.
The student will be part of a lively and friendly interdisciplinary research group
and will be trained in a wide range of microbiology, omics methodologies, tissue
culture, advanced microscopy. The student will benefit from being part of large
inter-disciplinary Health Protection Research Unit (HPRU) funded by the
National Institute of Health Research (NIHR) involving UoL, UKHSA and HSE.

Techniques that will be undertaken during the project
Microbiological and biochemistry techniques, RNA, DNA, protein, lipidomic, and
metabolomic analysis, bioinformatics, tissue culture, electron and fluorescence
microscopy, flow cytometry.
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