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Humans are increasingly exposed to microbes that are both pathogenic and are resistant to
frontline clinical drugs, leading to a growing public health burden. The Environment Agency
2020 review of airborne antimicrobial resistance (AMR) identified a major knowledge gap in
the importance of airborne exposure to antimicrobial resistant microbes and the sources of
this problem - the studentship will directly address this knowledge gap by seeking to
understand the processes leading to AMR exposures in our air.

Trends in exposure to airborne AMR owe to a variety of changing environmental factors:
One is that is that increasing ‘dual usage’ of chemically similar drugs in agriculture and the
clinic is leading to burgeoning human infection by genotypes that have pre-acquired
antimicrobial resistance in the environment. A second factor is that temperature appears
associated with differing thermal reaction norms amongst drug-resistant and drug-sensitive
microbial strains (this appears to be the case for both bacterial and fungal pathogens) and
that climate change is influencing our exposures to AMR.

The studentship will initially explore the relationship between the characteristics of
bioaerosols across a cross-section of homes and environments to measure the type and
incidence of AMR bioaerosols that participants are exposed to. Methods will include
citizen-science high-throughput low-yield bioaerosol surveillance coupled with low-thoughput
high-yield bioaerosol sampling; microbial culture; nucleic-acid extraction and shotgun
sequencing; cutting edge k-mer analysis software and analysis; high-dimensionality data
integration and exposure modelling of study participants. Subsequently, the student will
design dual-stressor experiments where populations of spore-forming AMR organisms are
embedded into ecologically-intact microcosm communities of microbes. Following
multistressor exposure comprising ‘global warming’ and ‘chemical exposure’, metabarcoding
will be used to track eco-evolutionary dynamics of the target organisms alongside changes
in their associated microbial community and the subsequent production of AMR bioaerosols.

This project will be integrated into ongoing urban and landscape-scale surveillance of
bioaerosols. The former will leverage the recently-funded NERC WellHome network in West
London (PI Frank Kelly) - commencing in 2021, this 4 year study will create a community air
quality research hub co-designed with the community to deliver near-real time indoor and
outdoor air quality data, case studies, community advice, and event notifications for 100
focus London homes. Across landscapes, the student will utilise a wider collaborative project
(CEH/ICL) that is exploring the contribution of landscape scale processes to AMR
bioaerosols.
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