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Section 2 – Project Information
	Project Title

	How does air pollution increase bacterial pathogens antibiotic resistance and colonisation?

	Project Summary
Particulate pollutants, a key component of air pollution, are increasing through wildfires and climate change. Particulate pollutants cause increased respiratory and infectious diseases. However, how these physical pollutants interact with pathogens at the ecological and physiological level is unclear. 

Importantly we found that particulate pollutants alter bacterial gene responses causing increased antimicrobial tolerance and ability to infect. The response is widespread with different bacterial species showing similar phenotypic responses but interestingly each species has a unique transcriptional response. 

We still do not understand how particulate-bacterial interaction changes gene expression. Our hypothesis is that particulates interact with the bacterial cell surface stimulating a novel cell envelope stress response to counteract minor damage and subsequently increase colonisation.  We aim to use our extensive phenotypic, transcriptomic and proteomic data from Staphylococcus aureus, Haemophilus influenzae and Moraxella catarrhalis to test the hypothesis and establish how particulate pollutants stimulate stress responses to increase colonisation and antimicrobial tolerance, with an aim to identify novel therapeutic targets. 

Objectives: 

1.	Determine how particulate pollutants induce cell envelope stress responses.

2.	Establish the key regulatory mechanism that promote biofilm formation and antibiotic resistance.

3.	Identify key targets to explore as novel therapeutics.

Research plan.

The methodologies used will include molecular microbiology, ‘omic analysis, human tissue culture and advanced imaging microscopy techniques. The team includes microbiologists, clinicians, engineers, and government agencies e.g UKHSA and EA. This is an exciting, inter-disciplinary project with environment and healthcare implications and opportunities. 

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