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Intended Learning Objectives

Specific objectives of this session:

Learn about the biological diversity within the E. coli pathotypes (incl. 
Shigella) 

Learn about the challenges in quality control of WGS E. coli data

Analyse and interpret the different sub-typing methods, including MLST, 
rMLST, and serotyping of E. coli.

Apply virulence profiling and typing using simple bioinformatics tools and 
suggest the resulting pathotype

Learn about real-life challenges in tracing emerging clones of pathogenic 
E. coli. 
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Outline

This session consists of the following elements

1. Discuss questions and tools used for QC and check for 
contamination

2. Discuss results of the exercise and interpretation of results

3. Learn about E. coli outbreaks
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Agenda



Exercise background

Your laboratory has received 18 bacterial isolates from a regional hospital 
following an increase in cases of acute gastroenteritis and bloody 
diarrhea. The hospital suspects that multiple E. coli pathotypes may be 
involved. Isolates have been sequenced, and the clinicians want 
clarification on if:

• the sequencing data is of sufficient quality, or if mixed cultures or 
contamination occurred during processing

• the isolates are E. coli or Shigella spp.

• they represent multiple pathotypes and which

• they carry (important) virulence factors 

• any isolates require urgent public health notification (e.g., STEC, 
EIEC/Shigella)
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Exercise tasks

Your task is to analyse the genomic data and report whether each 
isolate:

• has adequate sequence quality, or is contaminated or mixed

• is E. coli or Shigella spp.

• If presumptive EIEC or Shigella - which sequence type 
(MLST/rMLST)

• If presumptive EHEC/STEC - which predicted O:H serotype

• contains which virulence genes

• can be assigned to a pathotype (EHEC/STEC, EPEC, ETEC, EAEC, 
EIEC/Shigella, UPEC, ExPEC, etc.)
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Sequence quality and contamination

But first:
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Virulence factor overview

Batch upload to Virulence&PlasmidDB from FDA – for comparison

• Presence/absence of genes based on their database

• Prediction on plasmid/genome presence of gene

https://virulence.fda.gov/
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What did you overall think of the 

FDA virulence output? 

The Slido app must be installed on every computer you’re presenting from

https://www.slido.com/powerpoint-polling?utm_source=powerpoint&utm_medium=placeholder-slide
https://www.slido.com/support/ppi/how-to-change-the-design
https://www.slido.com/support/ppi/how-to-change-the-design


Virulence factor overview

Batch upload to Virulence&PlasmidDB from FDA – for comparison

Limitations: 

• Lists only gene name
• no explanation in case of nomenclature/function ambiguity

• No contig/base position information to elucidate issues around # 
of variants

• No score on ID/coverage

https://virulence.fda.gov/
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Could you assign a (presumptive) 

pathotype based on the FDA tool?

The Slido app must be installed on every computer you’re presenting from

https://www.slido.com/powerpoint-polling?utm_source=powerpoint&utm_medium=placeholder-slide
https://www.slido.com/support/ppi/how-to-change-the-design
https://www.slido.com/support/ppi/how-to-change-the-design


Output table from FDA

Apply the key virulence markers on the FDA output



Output table from FDA

EPEC: 

Indication that some strains could be
EPEC, but intimin (eae) is found in 
several pathotypes (EPEC/EHEC-STEC)

ETEC: 

The nomenclature of the Heat-
Stable/Labile genes in the output is not 
clear!? 



Virulence&PlasmidDB database genes? https://virulence.fda.gov/

https://virulence.fda.gov/


Heat-Stable/Heat-Labile toxins – gene names?

NCBI (and FDA): sta1, stb /ltcA VFDB: estIa/eltA

VirulenceFinder: estb-STb1/eltIAB-4 

astA: EAST-1 Enteroaggregative E. coli heat stable enterotoxin



Output table from FDA

EPEC: 

Indication that some strains could be
EPEC, but intimin (eae) is found in 
several pathotypes (EPEC/EHEC-STEC)

ETEC: 

Heat-Stable gene (stb) identified in one
isolate

EIEC:

ipaH-gene variants found in seven
isolates. No other markers found



Output table from FDA

Status:

Some presumptive
pathotypes, 

Not excluding
possible
STEC/EHEC and 
Shigella spp. 

Status?



Output table from FDA

Look for additional Shigella-
specific virulence genes?

Resource file from VFDB 

(excel list provided on Sciencedata)



Output table from FDA

Look for additional Shigella-
specific virulence genes?

Not a good strategy - It can be difficult

to find good indicators, 

Even in this small dataset, there are

exceptions where this ‘specific’ list is not 

specific!



Output table from FDA

EHEC/STEC: 

Two STEC strains, carrying multiple stx genes!? 
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Did you try other tools, which 

were able to differentiate the stx 

genes?

The Slido app must be installed on every computer you’re presenting from

https://www.slido.com/powerpoint-polling?utm_source=powerpoint&utm_medium=placeholder-slide
https://www.slido.com/support/ppi/how-to-change-the-design
https://www.slido.com/support/ppi/how-to-change-the-design


Output table from FDA

EHEC/STEC:

Two STEC strains, carrying multiple stx
genes 

EAEC:

Four strains carry markers for the EAEC 
type incl. the aggR regulon and 
dispersin (aap/aat).

The enterotoxin EAST-1 (astA) is present 
in one of these (plus the two STECs)

Some adhesins are found in all strains!

-> Not EAEC-specific  



Output table from FDA

EHEC/STEC:

Two STEC strains, carrying stx genes 

EAEC:

Four strains carry markers for the EAEC 
type incl. the aggR regulon and 
dispersin (aap/aat)

DAEC:

One strain carry typical adhesin (afa)



Output table from FDA

Status?
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Did you find any genomic tools able 

to differentiate between E. coli and 

Shigella spp.?

The Slido app must be installed on every computer you’re presenting from

https://www.slido.com/powerpoint-polling?utm_source=powerpoint&utm_medium=placeholder-slide
https://www.slido.com/support/ppi/how-to-change-the-design
https://www.slido.com/support/ppi/how-to-change-the-design
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Did you find any genomic tools (not in the previous list), 

which could differentiate between E. coli and Shigella 

spp.?

The Slido app must be installed on every computer you’re presenting from

https://www.slido.com/powerpoint-polling?utm_source=powerpoint&utm_medium=placeholder-slide
https://www.slido.com/support/ppi/how-to-change-the-design
https://www.slido.com/support/ppi/how-to-change-the-design

