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Overall aim of the module

To provide participants with the basic theoretical knowledge and 

practical experience of WGS-based analysis of foodborne pathogens 

for routine surveillance and outbreak investigations
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Program

9-9.25 Intro to WGS-based FWD surveillance (lecture)

9.25-12 Listeria outbreak detection (lecture+practical)

Lunch

13-14.30 Serotyping and virulence typing (lecture+practical)

14.30-16 AMR and point mutations detection in Salmonella
(lecture+practical)
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Objectives

Specific objectives of this session:

1. Familiarise with an example of FWD surveillance workflow
patient         result reporting

2. Familiarise with an example of WGS setup for surveillance and 
outbreak detection of FWD pathogens

sequence         typing results
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FWD surveillance workflow



Laboratory-based surveillance of FWD infections in 
Denmark

Real-time typing/characterisation of isolates from patients 
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● Copenhagen, SSI=National Ref. Center

● 10 Dept. Clinc. Microbiol. (DCM)
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Clinical isolates for surveillance 2/2

Listeria
- WGS since 2013, approx. 50 isolates/year
- nearly 100% of the cases

STEC
- WGS since 2015, approx. 450 isolates/year 
- only stx2 or stx2a and stx2d – positive isolates (30% of cases)

Salmonella
- WGS since 2017, approx. 1000 isolates/year
- >95% of the cases



Surveillance data flow
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Question for discussion

How FWD surveillance is organized in your country?
- Do you see any similarities and differences?
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WGS setup for surveillance 

and outbreak detection



WGS workflow
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QC and typing pipeline 

Output visible as a web-based dashboard or as .txt file. 

15

Contains thresholds 
and provides 
warnings for actions:
- Unexpected species
- Unexpected genome size
- High number of contigs
- Low average coverage



Platform for data storage, analysis, visualization 
and reporting
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Dendogram In silico data Cluster ID, 
metadata

Distance matrix



Question for discussion

Do you have a developed bioinformatics infrastructure at your 
institution? 

- Are there plans for it’s development? 
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WGS analysis setup:

- Routinely, WGS data is often analysed using automated 
pipelines consisting of thoroughly chosen tools, thresholds, 
nomenclature, etc. 

Take home

FWD surveillance workflow is complex, and may include:

- different institutions

- different departments and units
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Further reading

ECDC strategic framework for the integration of molecular and genomic typing into 
European surveillance and multi-country outbreak investigations 2019-2021. 
ECDC, 2019. 

Whole genome sequencing and metagenomics for outbreak investigation, source 
attribution and risk assessment of food-borne microorganisms. EFSA, 2019. 
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https://www.ecdc.europa.eu/en/publications-data/ecdc-strategic-framework-integration-molecular-and-genomic-typing-european
https://www.efsa.europa.eu/en/efsajournal/pub/5898
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