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1. Why do we need to do this research? 2. Project Aims
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3. Project outcomes to date 

Some Shiga toxin-producing Escherichia coli (STEC) are 
priority zoonotic pathogens that place a significant 
burden on health services. 

Scotland reports more human cases per head of 
population than the rest of the United Kingdom and ranks 
third worldwide. 

Shiga toxin-producing Escherichia coli:
strains & sequencing to inform strategies for 

this Scottish scourge 
SRUC-B6-1

Gaps remain in our understanding of transmission pathways

Some STEC strains are difficult to detect, meaning we don’t fully 
understand their role or relevance for human cases and STEC outbreaks.

If we can address these challenges, we can target intervention 
strategies more effectively to reduce the burden of human STEC 
infection in Scotland, reduce health service costs, and save lives. 

4. Project Impact

The SRUC team: Principal Investigator - Sue C. Tongue, plus Madeleine K. Henry, Janet Nale, Judith Evans, Jo Baughan & Nicola Holden, with prior laboratory input from Catriona Webster & Shannon Proctor. The Moredun team – Stephen Fitzgerald, 
David Frew & Tom McNeilly.  Statistical advice on sampling strategies and analysis was provided by Giles Innocent, from BIOSS, as part of their underpinning national capacity consultancy activities. We are grateful for the contributions of Lesley Allison 
and Anne Holmes and use of the Scottish E. coli O157/STEC Reference Laboratory pipeline for the analysis and interpretation of the sequence data. We thank the owners of all premises, herds and flocks from which faecal samples were collected, plus 
the Food Standards Scotland Operations Staff for collecting samples in Scottish abattoirs. 

This work was funded through the Scottish Government Strategic Research Programme 2022-2027.      Presenting author: Dr Stephen Fitzgerald stephen.fitzgerald@moredun.ac.uk

Whole genome sequencing (WGS) can give detailed information about 
individual bacterial isolates. We have used/are using WGS to explore what 

types of STEC exist in different Scottish livestock and whether they are 
similar to STEC from human clinical cases.

We are using sequence data, traditional culture methods and alternative 
sequencing approaches to try to improve detection and characterization of STEC.

We can use bioinformatic analysis of 
sequence data to identify STEC strains 
associated with fresh produce.

Can bioinformatic analysis of 
sequence data identify STEC 

associated with fresh produce?

How well do different 
media select for 

STEC in a sample?

How well can a different 
sequencing method identify 

STEC in a sample?

Flock-specific 
strain circulation of 
non-O157 STEC 

Differ from human 
non-O157 STEC cases. 

Ecosystem case 
studies

STEC found; still generating 
sequence data. 

Dairy cattle - supports policies 
for hygiene at slaughter and 
adequate pasteurisation of 
milk and dairy products. 

Livestock sample

Laboratory isolation of STEC

WGS of STEC isolates

Clinical context

Sep 2024

Communicated to policy client (Food Standards Scotland)

Contribute to Incident Management Team

Contribute to SERL STEC genome database, feeding into FSS Strategy 
2021-2026

New collaborative relationship with Animal and Plant Health         
Agency STEC team

Input to Advisory Committee on Dangerous Pathogens, 2024

Presentation to diverse audiences: scientific, policy, livestock sector, 
veterinary, environmental health practitioners – raising awareness

Contribution to Scottish Health Protection Network

VTEC 2026 Conference 

Potential inter-species transmission

High levels of 
STEC O157 in 
farmed Deer

Some deer STEC are 
similar to those causing 
human clinical disease.

Low levels of 
STEC O157 in 
Scottish sheep.

Some sheep O157 STEC 
found are closely related 
to eight of the human O157 
STEC isolates, with one 
exact match.

Research has demonstrated relationships between STEC found in Scottish 
cattle, wild deer, retail beef mince, and those isolated from Scottish human 

clinical cases. 
British E. coli O157 in Cattle Study 

(BECS*)
Prevalence of STEC O157 in Wild 

Scottish Deer
Survey of Beef Mince at retail level in 

Scotland

 
Sequencing data and knowledge gained will be 

applied to aid the development of STEC 
diagnostics and intervention strategies

5. Future Perspective

https://www.vtec2026.org/
doi.org://10.1017/S0950268817002151

