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• Focus on environmental microbiomes, but 
fundamental principles generalisable to human and 
animal microbiomes



In the 2019-2024 UK strategy there are specific questions highlighted 
including: 

2.3.4 Better understand how AMR spreads between and among humans, animals and the environment

2.4. Minimise spread of AMR through the environment

2.4.1 Deepen understanding about AMR in the environment

2.4.2 Minimise antimicrobial contamination

Exeter Environmental Dimension of AMR research programme
uniquely integrates AMR evolution, ecology and transmission



Timeline of antibiotic and resistance development through evolutionary time

Waglechner, Culp and Wright, ASM, 2021
https://doi.org/10.1128/ecosalplus.ESP-0027-2020

https://doi.org/10.1128/ecosalplus.ESP-0027-2020


Why the environmental dimension of AMR?

Emergence of AMR

Acute AMR transmission risk



Evolution - role of pharmaceuticals in the environment (and within 
microbiomes)



Spread of AMR through the environment



Environmental transmission

6 million recreational sessions occurred in 2012 
in England and Wales that resulted in the 
ingestion of 3GC resistant E. coli. 

Surfers were ~3 time s as likely to be colonised by 3rd

generation cephalosporin resistant E. coli than non surfers



https://www.efsa.europa.eu/en/efsajournal/pub/6651

https://www.unep.org/resources/frontiers-2017-emerging-issues-
environmental-concern

https://wellcome.org/sites/default/fil
es/antimicrobial-resistance-
environment-report.pdf

https://images.chemycal.com/
Media/Files/third_watch_list_r
eport_pdf.pdf

https://eur03.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.efsa.europa.eu%2Fen%2Fefsajournal%2Fpub%2F6651&data=04%7C01%7CW.H.Gaze%40exeter.ac.uk%7C51005b4fdf7448aab1e208d92fe48a4f%7C912a5d77fb984eeeaf321334d8f04a53%7C0%7C0%7C637593480892039747%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=MBN74xqlcw%2F6mzL8HkzOT%2Fn1v6wOTGM1M3cHmXpBYMI%3D&reserved=0
https://www.unep.org/resources/frontiers-2017-emerging-issues-environmental-concern
https://wellcome.org/sites/default/files/antimicrobial-resistance-environment-report.pdf
https://images.chemycal.com/Media/Files/third_watch_list_report_pdf.pdf


1. Gene transfer from environmental bacteria leads to emergence of novel resistance genes in human and 
animal pathogens 

2. Due to co-selection associated with genetic complexity all antimicrobials have the potential to drive the 
emergence of clinically important resistance genes

3. Mobile AMR genes have independent evolutionary trajectories to their bacterial hosts - even within a hospital 
setting resistance genes are mobilised between host and plasmid type over short time frames (Sheppard et 
al., 2017)

4. The fact that most transmission of clinical pathogens may occur from person - person doesn’t reduce the 
importance of HGT from environmental bacteria to human commensals/pathogens

5. Environmental transmission from human faecal pollution will be indistinguishable from human – human 
community transmission using conventional epidemiological approaches

How do we evaluate the significance of the environment in the knowledge that -
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