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› Simulation of an outbreak-related request from the EURL-
Salmonella (EFSA/ECDC) to the NRL-network

› Defined cluster analysis on 6 wet and 6 dry Salmonella strains, 
with a NGS reference sequence provided

–Wet lab/dry lab

–Collection of results

–Results analysis and report

–Performance assessment

–Lessons learnt

Organisation of NGS PTs
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History EURL-Salmonella PTs Typing

› Serotyping (obligatory for EU MSs)
–Started in 1995, yearly 1 set of 20 strains, 27th PT in 2022, ongoing

› AMR (optional)
–2003, 2004, 2005; in cooperation with WUR-Lelystad

› Phage typing (optional)
–1999-2014, yearly 10x SE plus 10x ST; in cooperation with PHE

› PFGE typing (optional)
–2013-2018, yearly 1 set of 10 or 11 strains; in cooperation with SSI

› Cluster Analysis (optional, [PFGE]/[MLVA]/WGS)
–Started in 2019, yearly 1 set of 10-12 strains (wet/dry), 5th PT in 2023, ongoing
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PTs Cluster Analysis: methods 

› Cluster analysis using (PFGE and/or MLVA and/or) WGS

– Participants’ own routine method(s) of choice

– WGS PT 2023 scheduled for November 

2019 2020 2021 2022 2023

PFGE 6 2 na na na

MLVA 8 6 5 5 na

WGS 14 21 19 20 ?

   WGS: cgMLST 9 15 13 17 ?

   WGS: SNP 5 8 10 10 ?

Partipants overall* 18 21 19 20 ?

*excluding multiple data submissions per participant
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› 2019: 3x STMmono plus 7x STM (all wet)

– No specific cluster definition

– 3 strains in expected cluster

– 2 technical duplicates

Wet lab/dry lab: strain selection 
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› 2019 first lesson learnt: 
extended pre-testing!

Wet lab/dry lab: strain selection 
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› 2020: 8x STMmono plus 2x STM 
(all wet)

– Extended pre-testing

– Specific (cgMLST-based) cluster definition 
for this PT (6 AD)

– Reference strain dry data provided

– 4 strains clustering with Reference strain, 
including 2 technical duplicates

– Second cluster of 2 strains (not 
evaluated)

Wet lab/dry lab: strain selection 
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› 2021: 10x SE (all wet)
– Extended pre-testing

– Specific (cgMLST-based) cluster definition 
for this PT (7 AD)

– Reference strain dry data provided

– 3 strains clustering with Reference strain, 
including 2 technical duplicates

– Second cluster of 2 strains (not evaluated)

Wet lab/dry lab: strain selection 
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Wet lab/dry lab: strain selection 
› 2022: 6x SE (wet) plus 6x SE (dry)

– Extended pre-testing

– Specific (cgMLST-based) cluster definition 
for this PT (6 AD)

– Reference strain dry data provided

– 5 strains (1 dry) clustering with 
Reference strain, including 2x 2 technical 
duplicates (wet)

– Second cluster of 1 wet and 2 dry strains
(not evaluated, but standard question)

– 1 dry strain “contaminated” and intended 
not to be included in the cluster analysis 
(distance matrix)
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Wet lab/dry lab: strain (data) transfer 

› Preparation of HI-agar tubes for shipment of strains (wet analysis)

› Shipment of strains under UN3373 (DHL)

› 2020-2022: fastq.gz data files for the Reference strain made 
available through a secure ftp server 

› 2022: fastq.gz data files for 6 PT strains (dry analysis) and 
md5check data made available through a secure ftp server

Organisation NGS PTs EURL-Salmonella | Webinar 29-09-2023 10/18



Collection of results 

› Online Registration for PT participation (September)

– Timetable (generally: early November – end of January)

› PT Typing Protocol*

› Strain (data) transfer 

› Online Result form*: 

– wet-lab/dry-lab protocols, including participants’ quality criteria used

– cluster analysis result per strain (yes/no)

› Uploading: 

– raw reads (compressed fastq.gz files)

› Emailing: 

– distance matrix (.xls or .csv format)
*available on www.eurlsalmonella.eu
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Collection of results
› Data quality criteria used by the participants

– 2021 comparable to the PT Typing 2019 and 2020

– (Large) variety in naming, as well as in thresholds

– 2022: drop-down menu options in the result form

› Md5 checksum
– to ensure the data integrity of fastq files during and after transfer

Md5 checksum 
PT 2020: 11/21
PT 2021: 14/19
PT 2022: 16/20
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Results analysis and report 

› Analysis by the EURL-Salmonella

› Individual report per participant

› Interim summary report

– Published on website www.eurlsalmonella.eu

› Final report

– Published on website www.eurlsalmonella.eu 

› Oral presentation/discussion during annual Workshop

– Published on website www.eurlsalmonella.eu 
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✓ Evaluation participants’ raw reads by 
EURL-Salmonella 

✓ MST of EURL-Salmonella and participant

✓ Main QC parameters per participant 

✓ Listing wet lab/dry lab info

✓ Evaluation distance matrices

✓ Evaluation cluster analysis results

✓ Per strain

✓ Pre-defined cluster definition per PT

Results analysis
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Performance assessment 

› Participants were asked to report per strain: 

› Comparing the participants’ results to the expected results, as pre-defined by the EURL-
Salmonella (Protocol PT Typing)

› No specific performance criteria were set for the NGS PTs on cluster analysis 

› As a minimum, it was expected to have any technical duplicate strains be reported as (part of) 
one cluster

› Deviations from the expected results are indicated in blue

› Performance not expressed in terms of ‘good’/’moderate’/’poor’
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› Example PT 2022

– 19/26 submissions reported 
completely as expected

– Technical duplicates within one 
cluster:

▪ 22SCA01/22SCA05: all 26

▪ 22SCA04/22SCA06: 25/26

Performance assessment 
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Lessons learnt/topics for consideration

› Pre-testing/strain selection

› Pre-defined “Cluster definitions”, (Reference strain, expected results)

– cgMLST/SNP 

› Md5 checks

› Quality control

– Check for contamination, etc.; ISO/OneHealth/PT Criteria?

› Exchange of NGS data

– In practice: e.g. secure ftp server, wetransfer, etc.

– Consequences: Further use of strains/data, MTA, Public uploads, etc. 

› Performance criteria?
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This publication was co-funded by the European Union. Views and opinions
expressed are however those of the author(s) only and do not necessarily
reflect those of the European Union or the granting authority European 
Health and Digital Executive Agency (HaDEA). Neither the European Union 
nor the granting authority can be held responsible for them.

Thank you for your attention !

Contact: wilma.jacobs@rivm.nl

Website: www.eurlsalmonella.eu

Organisation NGS PTs EURL-Salmonella | Webinar 29-09-2023 2/18

mailto:wilma.jacobs@rivm.nl

