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‘Background’ of exercise

Background

Your laboratory has received 17 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. Several isolates from the same ward have been sequenced, 
and the clinicians want clarification on:

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

• Whether the isolates are E. coli or if any isolates may in fact be Shigella 
spp.

• Whether they represent multiple pathotypes and which

• Which (important) virulence factors are present

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



Data for the exercise

The lab has performed WGS on all 17 isolates (Illumina data). 

You will be given:

Raw FASTQ files and assemblies (when available)

QC reports (FastQC)

Link to sciencedata: View it!

Here, you will additionally find:

VFDB resource file

Virulence&PlasmidDB results (FDA) 

https://eur01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fsciencedata.dk%2Fshared%2F3aff053fac55df75c23d079c492b7560&data=05%7C02%7Cjetk%40food.dtu.dk%7C9d131c7ea67940f90f8e08de75ff0f92%7Cf251f123c9ce448e927734bb285911d9%7C0%7C0%7C639077935636645154%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C80000%7C%7C%7C&sdata=rxYhWQw8Q2FgYFsvz0vTxQ13bCdAUfP9TovjGSdNZLs%3D&reserved=0


Tasks in ‘homework’

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 - additional typing (MLST, rMLST, 
serotype)

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

• Contains important virulence genes

• Can be assigned to a pathotype (EHEC/STEC, EPEC, ETEC, EAEC, 
EIEC/Shigella, UPEC, ExPEC, etc.)



Suggested approach:

Start by evaluating the QC reports (FastQC) or use your own pipeline 
to assess the sequence quality.

Evaluate the sequence quality and determine if any isolates should 
be excluded from further analysis due to poor quality or 
contamination. 

There are both raw fastq and fasta files available, as well as the QC 
reports. The fastq files can be used if participants want to do their 
own QC analysis but are otherwise not needed for the exercise.

Poor quality isolates should not be analysed further – but what is the 
cause?



Analyse virulence factors

Looking into virulence factors, the Virulence&PlasmidDB from FDA 
gives a good overview

- you can make a comparison with a batch upload

- we have provided an output on the exercise strains

https://virulence.fda.gov/


Identification of notifiable strains

Group strains according to the FDA tool output; focus on the two 
groups presumptive EIEC/Shigella and STEC/EHEC first for 
further analysis

Perform serotyping, MLST and rMLST on EIEC/Shigella group to 
evaluate if this typing helps the species interpretation

Perform serotyping of presumptive STEC/EHEC – are they common 
STEC serotypes?



Pathotyping of additional strains

Based on the analysis of virulence factors by FDA tool,  
VirulenceFinder or other tools, try to confirm the pathotypes of the 
remaining isolates

The VFDB table and comparisons can be used to confirm pathotypes?



VFDB outputs:

Sort on E. coli and Shigella



VFDB output

Will it help in interpretation of pathotype?

Some genes can be found in several pathotypes!



Examples of strains of different pathotypes

In the second tab, you can see
groups of virulence factors, 

-And see the distribution in 
different types of strains



Profiling?

Several groups of genes play an important role

• Fimbriae + adhesins

• Virulence factor regulators 

• Toxins
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