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Section 2 – Project Information
	Project Title

	How air pollution increases bacterial interaction with the respiratory tract.

	Project Summary 

	Air pollution is the world’s largest single environmental health risk. Particulate
matter (PM), a key component of air pollution is strongly associated with
increased respiratory and infectious diseases. How PM directly affects
respiratory bacteria has received little attention, which is surprising considering
the importance of these bacteria in maintaining health and as pathogens.
Our data show that exposure to PM increases bacterial colonisation, changes
biofilm formation and alters tolerance to antibiotics. Phenotypic changes are
induced though direct interaction of particulates with the bacterial cell surface
to alter gene expression. All bacteria investigated show similar phenotypic
responses. But we still do not understand how particulate interaction with the
bacterial cell surface specifically changes gene expression.
The aim of this project is to further explore this novel mechanism of air pollution
and determine how PM affects bacterial infection.
Objectives are:
1. Establish the molecular mechanisms involved in the PM-responsive regulation
of virulence factors.
2. Determine the importance of PM-regulated biological pathways in infection
and antimicrobial resistance.
Research plan.
This project will focus on respiratory pathogens e.g. MRSA, Moraxella
catarrhalis. The interplay between bacteria, host and air pollution will be
investigated using molecular microbiology, omic analysis, tissue cell culture, and
advanced imaging microscopy techniques. This is an exciting, inter-disciplinary
project with healthcare implications.
There will be an opportunity to investigate the effect of particulates on bacterial
membrane lipids using neutron technology with co-supervisors at ISIS Neutron
and Muon Source.

Techniques that will be undertaken during the project
Microbiological techniques, RNA, DNA, protein, lipidomic, metabolomic omic
analysis, bioinformatics, tissue culture, electron and fluorescence microscopy,
neutron technologies,
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