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Introduction

STEC-associated VF                                                  ExPEC-associated VF

Serotype N %

O132:H2 1 2.3

O180:H2 1 2.3

O45:H2 9 21

O55:H9 4 9.3

O80:H2 28 65

STEC isolates (n=43) exhibited 
serotype variation, including 5 
different STEC serotypes.

Analysis of epidemiological data 
revealed 25% of STEC infections* 
resulted in HUS development

HUS cases were infected with either 
STEC serotype O45:H2 (n=2), 
O55:H9 (n=2) or O80:H2 (n=4)

AMR genes were detected in high 
levels, with the most common 
profile being resistant to seven 
antimicrobials, exhibited by 15 
isolates

We observed cluster based 
acquisition of  trimethoprim gene 
dfrA36, predominantly in C2. 
dfrA46 was first described in the 
literature in 2019 but isolates of 
CC165 harbouring this gene in the 
PHE archive date back to 2013.

Shiga toxin-producing E. coli (STEC) infections can lead to the development 
of a fatal condition called Haemolytic Uraemic Syndrome (HUS)

STEC-HUS is the leading cause of renal failure in the under 5 age group

A highly pathogenic STEC has emerged in the UK and
other European countries, belonging to Clonal Complex (CC)165

CC165 harbours STEC-associated virulence factors (VF), as well as VF 
associated with extra-intestinal E. coli, and an array of antimicrobial 
resistance (AMR) genes
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Long read sequencing of six isolates 
identified plasmids that harboured 
virulence factors that are associated 
with extra-intestinal E. coli

Plasmids encoding ExPEC VFs 
ranged from 150kb to 160kb in size 

Long read analysis confirmed gene 
acquisition and loss of VFs genes 
between STEC sub-clusters 

Two inversions were observed on 
the plasmid encoding the ExPEC 
VFs, between C1 and C2.

There were 48 isolates of CC165 in the 
public health archives. Forty-three were 
STEC, four isolates had eae (intimin) but no 
stx (Enteropathogenic E. coli) and one 
isolate had no stx or eae

The majority of STEC isolates belonged to 
two sub-clusters, C1 and C2. C1 isolates 
harbour stx2d subtype whereas C2 are both 
stx2a and stx2d (Figure 1)

Isolates that had eae also had the Locus of 
Enterocyte Effacement (LEE) and harboured 
a variety of LEE and non-LEE effectors 
associated with the attachment to the gut 
mucosa

Extra-intestinal E. coli (ExPEC) associated 
genes were located on a plasmid

Loss and acquisition of VFs was observed 
between C1 and C2

 

Plasmids orientated to repB using circulator fixstart v1.5.5 and visualised using EasyFig v2.2.2
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*where extended questionnaire data for cases in England 
was available
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The emergence of STEC-HUS CC with ExPEC virulence genes and multi-drug resistance is a public health concern
Short read sequencing can detect the presence and absence of virulence and AMR genes within a population. Long read sequencing supplements this data and identifies the co-

location of genes
This study highlights the dynamic nature of the STEC genome and provides insight into to the emergence of STEC that cause HUS
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