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Introduction

The EURL for Foodborne Viruses organises annual workshops for the National Reference
Laboratories (NRLs) to provide guidance on methods and inform about advances in method
development, as per (EU) 2017/625 § 94:2. These workshops are also an opportunity to the
NRL network to exchange experiences and knowledge in the area of foodborne viruses. This
year, the 8" workshop was held in Stockholm (Miss Clara by Nobis conference facilities),

Sweden, on the 11t and 12" of June 2025.

Delegate List

Austria MS Johann Ladstatter NRL johann.ladstaetter@ages.at
Belgium MS Bavo Verhaegen NRL bavo.verhaegen@sciensano.be
Bulgaria MS Mihail Milanov NRL m.vlad.milanov@gmail.com
Croatia MS Not designated

Cyprus MS Konstantinos Arsenoglou NRL carsenoglou@vs.moa.gov.cy
Czech Republic MS Tomas Brychta NRL brychtat@svujihlava.cz

Denmark MS Julia Christensen NRL julch@fvst.dk

Estonia MS NRL Sweden NRL anna.jureus@slv.se

Finland MS Maija Summa NRL maija.summa@ruokavirasto.fi
France MS Hennechart-Collette Catherine NRL catherine.hennechart-collette@anses.fr
France MS Joanna Ollivier NRL joanna.ollivier@ifremer.fr

France MS Lucas Philippe NRL lucas.PHILIPPE@scl.finances.gouv.fr
France MS Soizick le Guyader Invited Expert soizick.le.guyader@ifremer.fr
Germany MS Eva Trojnar NRL eva.trojnar@bfr.bund.de

Germany MS Nadine Althof NRL nadine.althof@bfr.bund.de
Greece MS Maria Mavropoulou NRL maria.mavropoulou@gmail.com
Hungary MS Zsuzsanna Sreterne Lancz NRL lanczzs@nebih.gov.hu

Ireland MS Kenneth Dygico NRL kenneth.dygico@agriculture.gov.ie
Ireland MS Sinead Keaveney NRL sinead.keaveney@marine.ie

Italy MS Elisabetta Suffredini NRL elisabetta.suffredini@iss.it

Latvia MS Silva Gradovska NRL silva.gradovska@bior.lv

Lithuania MS Rita Vorobjoviene NRL rita.vorobjoviene@gmail.com
Luxembourg MS Catarina Martins NRL catarina.martins@alva.etat.lu
Malta MS Not designated




Northern Ireland SMA Julie Linussio NRL Julie.Linussio@sciensano.be
Norway EFTA Excused NRL

Poland MS Iwona Kozyra NRL iwona.kozyra@piwet.pulawy.pl
Poland MS Jagoda Komisarek NRL jagoda.komisarek@sanepid.gov.pl
Poland MS Monika Huse-Kutowska NRL monika.huse-kutowska@sanepid.gov.pl
Portugal MS Anabela Simdes dos Santos Coelho NRL anabela.coelho@insa.min-saude.pt
Portugal MS Rosalia Maria Rodrigues Santos Furtado NRL rosalia.furtado@insa.min-saude.pt
Romania MS Laurentiu Mihai Ciupescu NRL laurentiu.ciupescu@iispv.ro

Serbia Pending MS Branko Velebit Pending NRL designation branko.velebit@inmes.rs

Slovakia MS Lucia Sulejova NRL lucia.sulejova@svpu.sk

Slovenia MS Adela Fratnik Steyer NRL adela.fratnik.steyer@nlzoh.si
Slovenia MS Urska Jamnikar Ciglenecki NRL urska.jamnikar@vf.uni-|j.si

Spain MS Teresa Rodriguez NRL mrodriguezto@aesan.gob.es
Sweden MS Joakim Skarin EURL joakim.skarin@slv.se

Sweden MS Katalin Nemes EURL katalin.nemes@slv.se

Sweden MS Magnus Simonsson EURL magnus.simonsson@slv.se
Sweden MS Nasim Estella Rabe EURL NasimEstelle.Rabe@slv.se
Sweden MS Ramia Molin EURL Ramia.Molin@slv.se

Sweden MS Ronnie Eriksson EURL ronnie.eriksson@slv.se

Sweden MS Ruben Adriaenssens EURL Ruben.Adriaenssens@slv.se
Sweden/Estonia MS Anna Juréus NRL anna.jureus@slv.se

Switzerland EFTA Dominik Moor NRL dominik.moor@metas.ch

The Netherlands MS Irene Pol-Hofstad NRL irene.pol@rivm.nl

The Netherlands MS René Dirks NRL rene.dirks@wur.nl

Agend

11t of June 9:00 — 12t of June 13:30

d

Venue: Miss Clara by Nobis, Stockholm, Sweden

Day 1

09:00-09:15

09:15-09:30

09:30-09:50

09:50-10:30

10:30-11:00

Administrative issues

Welcome to the 8t workshop of
NRLs for Foodborne Viruses

Practical information

Delegate list, apologies and
approval of the agenda

Presentations of new NRLs

Short description of being NRL for
another country

NRL for Foodborne Viruses in
Non-Animal Products — NLZOH,
Slovenia

Proficiency Testing

EURL PT distributions EFV13 and
EFV14

Upcoming PT distributions 2025
Future PT distributions 2026, 2027
Coffee break

Magnus Simonsson, EURL

Julie Linussio, NRL Northen Irland
Anna Juréus, NRL Estonia

Adela Fratnik Steyer, NRL Slovenia

Ramia Molin, EURL




11:00-11:30

11:30-12:00

12:00-12:30

12:30-13:30
13:30-13:50

13:50-14:20

14:20-14:40
14:40-15:00
15:00-15:30
16:30

18:00

Day 2

9:00-9:30

9:30-11:00
11:00-11:30
11:30-12:00

12:00-12:30

12:30-13:30

NRL/EURL presentations

Overview of norovirus
quantification in oyster samples
related to outbreaks, and norovirus
persistence under long depuration

A hepatitis A outbreak linked to
oyster consumption

Virological analyses in collective
catering outbreaks in France
between 2018 and 2024

Lunch

Evaluation of alternative PCR kits
to be used in the ISO 15216

Next Generation Sequencing of
norovirus

NGS method validation and some
results using this method

Work programme 2023 and 2024
Coffee break

Work programme 2025 - 2027

Boat to Fjaderholmarna

Dinner at Fjaderholmen

Microbiological criteria for
norovirus in oysters

Presentation of the suggested
EURL opinion on norovirus criteria
in oysters

Group discussions with Coffee
Presentation of discussions

Commission’s opinion on norovirus
criteria

NRL network resolutions on
microbiological criteria in oysters

Lunch

Soizick le Guyader, NRL France

Joanna Ollivier, NRL France

Catherine Hennechart-Collette, NRL France

Ruben Adriaenssens, EURL

Anna Juréus NRL Sweden,
Katalin Nemes, EURL

Magnus Simonsson, EURL

Katalin Nemes, EURL
The boat departures sharp. Be there on

time!
Return whenever it suits you

Magnus Simonsson and Katalin Nemes,
EURL

All
All
All

All

All



Administrative Issues

Magnus Simonsson, EURL

The meeting was opened with a warm welcome to the participants of the 8" Workshop of
NRLs, followed by essential practical information.

Agreement on the Agenda

All participants agreed on the agenda.

Presentations of new NRLs

Short description of being NRL for another country
Julie Linussio, NRL Northen Ireland

Sciensano (Belgium) serves as the NRL of Northern Ireland for different bacteria since
November 2021. Since April 2025, new activities have been added, and Northern Ireland
designated NRL Belgium as NRL of Northern Ireland for foodborne viruses. EU law is directly
applicable in Northern Ireland due to the Northern Ireland Protocol. As an NRL, they have
duties as coordinating the activities of official laboratories (OL, Eurofins, Laboratoire Coeur
de France), offer/provide training for OLs, organize proficiency testing and to ensure the
dissemination of information supplied by EURLs to the FSA (Food Standard Agency,
Competent Authority, responsible for food safety and food hygiene in England, Wales and
Northern Ireland Food Standards Agency) and to collaborate with the EURLs.

Anna Juréus, NRL Estonia

According to EU Regulation 2017/625, Article 100, competent authorities (national bodies
responsible for official controls) are required to designate one or more laboratories as NRLs
within their respective Member States. Estonia have designated Sweden’s NRL as the
Estonian NRL for foodborne viruses. This contract is valid for three years, until 31 of
December 2027. The Swedish NRL is responsible for delivering operational plans and reports,
providing advisory support to Estonian authorities, disseminating information from the
EURL, conducting two proficiency tests (PTs) per year, and maintaining overall preparedness.

NRL for Foodborne Viruses in Non-Animal Products — NLZOH,
Slovenia

Adela Fratnik Steyer, NRL Slovenia

The National Laboratory of Health, Environment and Food (NLZOH) is the central and largest
Slovenian public health laboratory which started its operations in 2014. Established in 2013
and operational since 2014, it handles environmental protection, public health microbiology,



and chemical/microbiological analyses. NLZOH also conducts research and provides services
to various ministries, including Health, Agriculture, Environment, and Defence. Slovenia
designated an additional national reference laboratory for the determination of food-borne
viruses in foods of non-animal origin. It is an addition to the laboratory already designated
by AFSVSPP as the NRL for the determination of food-borne viruses for foods of animal
origin (i.e. Veterinary Faculty — National Veterinary Institute (NVI). Adela presented the
activities in the field of food safety assurance, the NRLs in NLZOH and the Microbiological
Analyses they are conducting. The laboratory has extensive experience; pre-cut vegetables
and fruits, fresh and frozen berries, dried fruits and drinking water have been tested for
foodborne viruses.

EURL Proficiency Testing Distributions

EURL PT distributions EFV13 and EFV14, Upcoming PT
distributions 2025, Future PT distributions 2026, 2027

EURL, Ramia Molin

Ramia’s presentation covered an overview of the activities carried out by the EURL
Proficiency Testing (PT) group. The presentation began with a detailed walkthrough of the PT
organization process, including planning, communication with NRLs, registration procedures,
and the optional ordering of standard materials such as STD, EC-RNA, and process control
virus. Participants are encouraged to produce their own materials using the SOPs available
on the EURL homepage, supported by previous training courses.

Ramia then described the full PT development cycle, including the production of PT material,
control materials, preparation of instructions and reporting sheets, quality control of
dispatched samples, and the evaluation and reporting of results, ranging from preliminary
and draft to final publication. All the PT rapport can be found here PT Reports.

Two recent PTs were presented in detail:

J EFV 13 — Quantification of norovirus and hepatitis A virus in bivalve
molluscan shellfish

Distributed in November 2024 to 25 laboratories, this PT included frozen
oyster hepatopancreas (2 g x2) and whole oysters (12 pcs x1), shipped on dry
ice. The presentation covered virus selection, spiking and inoculation
procedures, quality control measures (negative control, spiking test, stability
and homogeneity testing), and quantitative analysis results from ten
reference samples. Participant results and scoring were also discussed.

J EFV 14 — Detection of norovirus and hepatitis A virus in frozen strawberries

Distributed in May 2025 to 26 laboratories, this PT involved frozen strawberry
samples (25 g x3) and one vial containing virus material.


https://www.livsmedelsverket.se/en/business-legislation-and-control/eurl-foodborne-viruses/proficiency-testing/pt-reports/

Additionally, the presentation included details on bioaccumulation, spiking, quality control
procedures (including testing for homogeneity and stability), and the results submitted by
participants.

The presentation finished with an overview of the upcoming PTs:

. EFV 15 (2025): Quantitative PT consisting of three samples (bioaccumulated oysters
and hepatopancreas), planned for distribution in November.

. 2026: Two PTs are scheduled—a qualitative PT using surface samples, vegetables or
berries, and a quantitative PT using oysters.

. 2027: Plans are in development and will be communicated at a later stage.

NRL/EURL presentations

Overview of norovirus quantification in oyster samples related
to outbreaks, and norovirus persistence under long
depuration

Soizick le Guyader, NRL France

The presentation focused on studying the impact of human activities on coastal areas and
the quality of shellfish. It highlighted that collecting data from various outbreaks can help
better understanding of the infectivity of noroviruses in oysters. Indeed, the risk to be
infected is higher with contaminated shellfish compared to volunteer studies. While shellfish
borne outbreaks may include consumers from all age groups (infants and the elderly),
infectivity studies are generally conducted on healthy adults which can led to bias.

A depuration study was also presented. The experiment was conducted using two
contamination approaches: repeated contamination — oysters were contaminated with
wastewater five times daily and single contamination — oysters were exposed once. The
detection of noroviruses in oysters stored at 8°C and 18°C was compared to field
contamination levels. Results showed a higher detection rate at lower temperatures,
suggesting a gaster depuration at higher temperatures. Additionally, during a sanitary survey
performed over 18 months, the follow-up of E. coli and norovirus showed that areas closer
to wastewater pipes had higher levels of norovirus.

Comparing Two Seawater Temperatures For Human Norovirus Depuration From Oysters — Le
Guyader et al. ScienceDirect, DOI: 10.1016/].jfp.2024.100406

A hepatitis A outbreak linked to oyster consumption

Joanna Ollivier, NRL France

The presentation focused on Hepatitis A virus (HAV) outbreaks associated with oyster
consumption in France. Joanna started with key information about HAV, including its


https://www.sciencedirect.com/science/article/pii/S0362028X2400190X
https://www.sciencedirect.com/science/article/pii/S0362028X2400190X
https://doi.org/10.1016/j.jfp.2024.100406

transmission routes, incubation period, and symptoms, was provided. She presented and
discussed several shellfish-related HAV outbreaks to highlight the public health risk. In
France, the shellfish-related HAV outbreaks are very rare but happen occasionally. The
importance of sewage monitoring was emphasized, with the REMI microbiological survey
and its sampling points identified as an effective tool to detect sewage contamination and
prevent future outbreaks.

Virological analyses in collective catering outbreaks in France
between 2018 and 2024

Catherine Hennechart-Collette, NRL France

Catherine gave a presentation about the virological analyses they conducted in collective
catering outbreaks in France between 2018 and 2024. Hepatitis viruses and noroviruses
were the main viruses involved in foodborne and waterborne outbreaks. The transmission
ways and clinical symptoms were presented. Viral foodborne investigation methods used to
detect viruses in a wide variety of foodstuffs. The collected samples were divided into 7
categories according to the main food type. The methods for investigations were I1ISO 15216
methods, ISO 15216 methods adapted and in-house developed methods (RT-qPCR). In
conclusion, the importance of incorporating controls (MNV-1 and EAC) for the reliable
detection, development and characterisation of methods for a wide variety of food types
and development of methods for emerging viral risk and other enteric viruses were
mentioned.

Evaluation of alternative PCR kits to be used in the ISO 15216

Ruben Adriaenssens, EURL

This study focused on the evaluation of different PCR kits to be used as an alternative for
NoV and HAV detection. A range of one-step RT-PCR kits was screened and compared to the
kit referred in the ISO 15216 (Invitrogen RNA Ultrasense™ one step qRT-PCR system). The
evaluation included price comparison and performance testing using dilution series of EC
RNA from genogroup |, genogroup Il, and HAV. Sensitivity and linearity were assessed, after
which two promising kits, TagPath™ and TagMan™ One-step RT-qPCR kits (Thermo Fisher
Scientific), were selected for further analysis.

To assess recovery and inhibition, negative oyster and strawberry matrices were spiked with
the same quantity of virus RNA per target and analysed in parallel with PCR water controls.
In these experiments, the regained RNA concentrations were compared. Both TagPath™ and
TagMan™ PCR results showed higher regained concentrations and lower inhibition
compared to the reference kit. Importantly, their cost was less than 50 percent of
UltraSense™, while still delivering robust and reliable performance.

In conclusion, both TagMan™ and TagPath™ represent cost-effective and reliable
alternatives, making them strong candidates for future use in ISO 15216 analyses for
norovirus and hepatitis A virus detection.
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Note: In the presentation the term recovery was used. However, since the results were not
expressed in percentages but rather as absolute values, the more accurate term would be
regained concentrations.

Next Generation Sequencing of norovirus

NGS method validation and some results using this method

Anna Juréus NRL Sweden and Katalin Nemes, EURL

The presentation began with a summary of the NGS meeting held on June 10, 2025. The
working group was established to develop and harmonize NGS methods for foodborne
viruses and to support other NRLs within the EURL for Foodborne Viruses in implementing
NGS techniques. The meeting was the last in its present form, the working group will be
terminated and the NGS work will continue in project-based working groups. In the future,
the NGS related presentations will be presented in the main EURL workshop (as an NGS
section). For more information, please see Annex 3.

Anna continued with an update on the validation work of Norovirus amplicon VP1
genotyping with Illumina NGS. The validation parameters and results such as specificity,
repeatability and reproducibility were presented. The method will be published in guidelines
and an open pipeline will be created during 2025.

In the last part of the presentation, a study of norovirus diversity in sewage and BMS
samples was presented. The study is a part of the SARA project (Home). Norovirus capsid
(VP1) typing with a semi-nested Illumina amplicon NGS was developed. The occurrence of
the different norovirus genotypes in ca. 100 water samples were investigated. The samples
for typing were chosen based on the quantification by RT-qPCR and the quality assessment
of the ready NGS library. Altogether, 8 Gl and 11 Gll genotypes were identified. Among
them, the GI.3 and GI.5 and GII.6 and Gll.4 (Sydney) have been identified as the most
prevalent genotypes. The emergent Gll.17 was also dominant. No large differences were
observed between the European samples regarding the frequently and rarely observed
norovirus genotypes. Similar to the Swedish samples, the dominant genotypes were Gl.4,5
and Gll.3,4,6,17 in the German and French samples. Interestingly, the genotype Gll.13 were
dominant in the samples from Uganda while it was rarely or not observed at all in the
European samples.

11


https://www.sara-project.info/

The present and the future work in the
network

Work programme 2023 and 2024

Magnus Simonsson, EURL
Magnus presented the activities that have been carried out in the last 2 years period.
Main activities and achievements:

1. Altogether 4 PT distribution (2/year) — raspberries, tile surface and 2 oyster PTs (one
of them included bioaccumulated oysters). Bioaccumulation with a support at
IFREMER, Nantes, France.

2. NRL assistance

a. Communication via mail and online meetings — around 20 different topics
b. Technical training courses
i. 2023 Detection and quantification of norovirus and HAV in soft fruits
ii. 2024 Norovirus capsid typing with amplicon based NGS
iii. 2023 and 2024 EURL joint training courses on NGS
(In 2024 EURL Foodborne Viruses organised the course in
collaboration with EURL Campylobacter)
iv. Workshops —In 2023, the workshop was held in Wiks Slott, outside
Uppsala in Sweden. Last year, NRL Ireland hosted the workshop at the
Marine Institute in Galway, Ireland.
3. Publications in Peer Reviewed journals
a. Aninternational inter-laboratory study to compare digital PCR with ISO
standardized gqPCR assays for the detection of norovirus Gl and Gll in oyster
tissue https://doi.org/10.1016/].fm.2024.104478
b. Hepatitis A Virus and Hepatitis E Virus as Food- and Waterborne Pathogens—
Transmission Routes and Methods for Detection in Food
https://doi.org/10.3390/v15081725

4. Method development

a. Implementation and development of typing methods for norovirus

b. Implementation and verification of method for detection and quantification
on food surfaces according to 1ISO 15216

c. Verification of method for detection of norovirus and hepatitis A virus in leafy
green vegetables according to ISO 15216

d. A guidance document on verification towards the validated ISO method ISO
15216 has been published as an EURL Guidance Document in 2023

5. Scientific and technical assistance to EU Commission and other organisations
a. Participation in the EURL Working Group for NGS
i. Joint courses in NGS and bioinformatics — Each year 3-4 persons were
supported by EURL Foodborne viruses

12
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ii. Contribution with guidance documents for NGS on foodborne viruses
— Guidance document will be published in 2025

iii. In 2023 the group jointly organised a Science meet policy conference
that was hosted by EFSA in Parma

b. Supporting document for the decision on microbiological criteria for norovirus
in oysters consumed raw — a draft was sent to the NRLs prior to the workshop
c. Outside the work programme participated in Joint FAO/WHO Expert Meetings
on microbiological risk assessment of viruses in foods
6. Standardization activities
a. The EURL participates in two ISO standardisation groups:

i. ISO/TC 34/SC 9/WG 31 are developing a standard for the detection of
hepatitis E Virus in animal products. The 7" working draft (WG stage) is
now out for comments. The standard is planned to be published in
2025. The main discussing was focused on the inclusion of meat
besides liver and meat products.

ii. 1SO/TC 34/SC 9/WG 3 dealing with standards for validation of a new
method towards a reference method.

The EURL preferentially works with ISO 16140-8 “Microbiology of the
food chain — Method validation — Part 8: Protocol for the validation
of alternative methods against a reference method for viruses or
parasites”. The work has now been approved as a New Work Item
Proposal (NP). Recently, the group discussed an annex listing
viruses/parasites and corresponding food matrices.

7. Reagents and reference collections
a. DNA standards
i. Verification of synthetic DNA as quantification standards
ii. The SOP for preparing DNA standards has been updated with synthetic
DNA and is available at the EURL website
b. Organised and collected faecal samples and cultivated viruses
i. The EURL now has an agreement with Uppsala University Hospital for
the continues collection of norovirus positive faecal samples
ii. New samples are continuously characterised

In the last part of the presentation, Magnus gave an overview of the previous workshops
and thanked everybody for their engagement and enthusiasm during the last eight years.

Work programme 2025 - 2027
Katalin Nemes, EURL

Katalin presented the work program for 2025-2027. The template for the EURLs work
programmes follows Regulation (EU) 625/2017, Article 94(2) ‘Responsibilities and tasks of
European Union reference laboratories’. Main responsibilities and tasks: To ensure
availability and use of high-quality methods and to ensure high quality performance by NRLs
(WP1), to provide scientific and technical assistance to NRLs (WP2), to provide scientific and

13



technical assistance to the European Commission and other organisations (WP3) and to
produce reagents and to manage reference collections (WP4).

The following activities are planned/has been started in the WP period:
Proficiency tests (PT) distributions

The objectives of this activity are to ensure the availability and use of high-quality methods
and to ensure high quality performance by NRLs. Two distributions are planned per year,
which means 6 PT distribution in the upcoming 3-years period.

* Soft fruit 2025 - strawberry, was already distributed

* QOpysters every year — 2025-2026-2027
* Create facility for bioaccumulation at the Swedish Food Agency
* Possibility to report NGS results

* Food surfaces 2026

» Soft fruits/leafy green vegetables 2027

The EURL plans to digitalize the process meaning online PT registration and online reporting
(in the restricted area). A progress report will be produced based on the results of the
previous PTs to analyze the development of the NRLs in the harmonization process. The
EURL will continue to participate in external PTs (quality assurance and maintained
accreditation for the EURL).

Method implementation and verification

The objectives are to evaluate methods of laboratory analysis and if necessary to improve or
develop new methods for detection, identification and genotyping of foodborne viruses. To
provide NRLs with details and guidance about the methods.

The following activities are planned

* Implementation of methods for matrices that are not included in the ISO 15216 —
dates —work in progress

* Testing of alternative RT-PCR kits used in the ISO 15216 method (price and
performance) — work in progress, for more info see presentation “Evaluation of
alternative PCR kits to be used in the ISO 15216” above

* Implementation and verification of method for quantification of norovirus and HAV
in bottled water

* Implementation and verification of method for quantification of HEV in animal
products

* Implementation and development of typing methods for norovirus

14



* NGS cap-region typing method — SOP will be published on the website in 2025
* Continuation of the development of norovirus pol-cap typing

* Nanopore and new techniques will be tested and developed for norovirus
typing

* Test and development of synthetic reference material “gBlocks” (“library”) —
SOP will be published on the website in 2025

Scientific and technical assistance to NRLs

This work package includes activities such as ad hoc assistance to the NRLs: communication
via mail, online or study-visit, website (info from activities, instructions and protocols,
contact list of NRLs); organizing annual workshops (Stockholm 2025, Nantes 2026 and
Uppsala/an NRL hosting in 2027); technical training courses (NGS course on capsid typing
and RT-ddPCR including preparation of standards and EC RNA).

Scientific and technical assistance to EU Commission and other organisations

* Objectives — To provide the European Commission, other EU agencies and
laboratories in MS and third countries with scientific advice and support and to give
technical assistance in the diagnosis of outbreak

* Participation in the EURL Working Group for NGS
* Participation in meetings

* Joint courses in NGS and bioinformatics — 3 person is financed by EURL
Foodborne viruses — 2025 Anses, France

* Contribution with guidance documents for NGS on foodborne viruses —
Guidance document will be published in 2025

* Supporting document for the decision on microbiological criteria for norovirus in
oysters consumed raw

* Draft “Scientific opinion on microbiological criteria for human noroviruses in
oysters”

* The EURL plans a cooperation with the new EURL for public health, food- and water-
borne viruses. The EURL for public health is build up as a consortium of three
institutes: Norwegian Institute of Public Health, Norway (NIPH), National Institute for
Public Health and the Environment, the Netherlands (RIVM) and Regensburg
University Medical Center, Germany.

Standardization activities
* Continuously participate in relevant WGs and activities of

* ISO/TC 34/SC9/WG 3 ‘Method validation’, 'Viruses and parasites’
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e [SO/TC 34/SC 9/WG 31 for method standardization for the detection of HEV in
animal products

Reagents and reference collections
* Production of standard DNA, control RNA and process control virus
* Mostly used in PT distributions and method implementation

* Further verification of commercially available standards (gBlocks) — an
updated SOP published at the EURL website

* Reference/commercially available quantification standards — initiate a
discussion with JRC (European Commission Joint Research Centre) and CEFAS
(FAO Reference Centre for Bivalve Mollusc Sanitation)

* Organise and collect reference materials such as faecal samples and cultivated
viruses

* The EURL now has an agreement with Uppsala University Hospital for the
continues collection of norovirus positive faecal samples

* Characterisation of new samples

Microbiological criteria for norovirus in oysters

Presentation of the suggested EURL opinion on norovirus

criteria in oysters
Magnus Simonsson and Katalin Nemes, EURL

Magnus and Katalin gave a presentation based on the draft document of the EURL opinion
on norovirus criteria in oysters. The draft was shared with the NRLs prior to the workshop.
The presentation included summary of the EFSA baseline study, the summary of the
outbreak data received from the NRLs and the performance of the ISO 15216 method. The
draft opinion received a lot of comments, ideas and critics from the NRLs at the workshop
which are going to help improving the document. As suggested, the EURL will form a working
group within the network (with NRLs specialised in BMS) and compile the current knowledge
to support the Commission and the MS WG on BMS.
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Commission’s opinion on norovirus criteria
Paolo Caricato, European Commission, Directorate-General for Health and Food Safety

The Commission welcomes the draft supporting document prepared by the EURL and
understands that more time is needed to be discussed with NRLs before the final version.
Paolo also welcomes the proposal of forming a working group regarding the topic. The
previously distributed discussion paper (distributed in 2020) is not valid anymore; a new
suggestion will be prepared in the future. Paolo asked the EURL to present the opinion in the
upcoming expert-group meeting on Food Hygiene and control of Food of Animal Origin
(update: the meeting was held 11% July 2025).

Group discussions and presentations of discussion

The session continued with a group discussion. The aim was to give an opportunity to every
NRL to share their opinions about the topic of microbiological criteria for norovirus in oyster.
We had a discussion on the following:

1. Current national situation on how norovirus shellfish related outbreak investigations
are managed at the national levels and if there any rules in place on national level,
for closing and reopening shellfish production areas due to norovirus contamination.
Program for norovirus monitoring at national level
Opinions on norovirus criterion in end products/dispatch centres
Sanitary surveys and monitoring criteria
Should norovirus monitoring be incorporated into sanitary surveys?
Is the current method fit for its purpose in relation to proposed criteria and limits?
Should performance criteria for analytical methods be mandated prior to the
implementation of future legislation?
a. If so, what type of performance characteristics should be included (e.g.
minimum limits of detection or quantification)?
b. Would it be feasible to incorporate these performance criteria into the legal
framework?
c. If such performance criteria will be enforced, do you need to reverify the
method in your laboratory?

NoukwnN

The main points of the discussion have been noted and will be incorporated in the scientific
opinion document. The time for the discussion was quite limited so it needs to be continued.

NRL network resolutions on microbiological criteria in oysters

The EURL will form a working group so we can continue the discussion of the topic. Until
then, we encourage everybody to comment the draft document and send it to the EURL. All
comments and opinions are appreciated.
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"A heartfelt thank you to everyone for making our workshop in Stockholm such a wonderful
and productive time! Your contributions were truly appreciated. Hope to see you all next
year!”

Minutes taken by Ruben Adriaenssens, Nasim Rabe and Katalin Nemes
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Annex 1

Participants’ evaluation of the workshop

The workshop was evaluated by the participants through a form with statements that were
graded from strongly agree to strongly disagree. There were also open questions where it
was possible to formulate your own comments, see below:

Evaluation form
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Q1. The information prior to the workshop were

P P O O O O O

satisfactory.

Q2. The venue for the workshop were fit for the
purpose.

O
O
O
O
O

Q3. The presentations of NRLs were relevant and
informative.

Q4. The presentation of the EURL (alternative PCR
kits, PTs, NGS, work programmes) were informative O O O O O
and useful.

Q5. The presentation and the discussion on
microbiological criteria for noroviruses in oysters Il L Il ] U
were informative and fruitful.

Q6. If you participated. The NGS workshop on the
10 of June was relevant and informative.

Q7. The possibility for networking was good. O I O O O

Q8. In general, my appreciation of the workshop
was good.

Was there anything that was particularly good, that you think should be kept for future
workshops?

Did the workshop meet your expectations? Please describe in what aspect.

Do you have any wishes for future workshops and for future courses?

Other comments are appreciated.
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The evaluation was performed anonymously, 27 responded out of 33 which gives a response
rate of about 82%. This is a good response rate, especially given the small population
(sample size) and can be considered as representative.

In general, the appreciation of the workshop was very good, 100% answered strongly agree
or agree to this statement. Below you can see the result for each statement (Q1-Q8 in %)
and some of the comments on the open questions. To the statement about the NGS
workshop (Q6) we received more responses than the number of the participants, so we left
it out from the evaluation (the feedback of the NGS workshop was very positive otherwise).

Evaluation of the 8th workshop, 11th-12th June,
2025, Stockholm

100
0 ]
8
7
6
5
4
3
2
10
0
Q1 Q2 Q3 Q4 Q5 Q7 Q8

B Strongly agree W Agree M Partly agree/disagree M Disagree B Strongly disagree

O O O O O o o o

It seems that information prior to the meeting were satisfactory and improved from the
previous years. The participants found the discussions on microbiological criteria
informative, but we received suggestions as the time for the discussion was not enough and
the topic is not relevant for all the NRLs.

Some suggestions and requests for the future workshops:

e Keep the workshop in person (or hybrid) as much as possible

e More presentations on method improvements, such as new method for HEV
methods for multicomponent food

e More presentations from different NRLs

e Presentations about advances in techniques, emerging pathogens

e To make a point for the detection of infectious virus and other viruses in food
samples (rota, TBEV, HEV)

e More on implementation of dPCR, more on NGS

e Possibility for a comparative study for RNA extraction kits except BioMérieux
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Annex 2

Actions from the 8th Workshop

Action Owner Notes

Include other matrices in the PT EURL and | Method for dates is included in the

distributions NRLs ongoing work programme and will be
considered in future PT distributions, in
close collaboration with the NRLs.

SOPs for additional matrices EURL It is planned in the ongoing work
programme (method for dates, HEV and
bottled water).

Report on test of different PCR kits EURL The EURL will produce a report and
publish on the website.

Oyster PT — possibility to report NGS | EURLand | From the upcoming oyster PT, the NRLs

results NRLs can report NGS results besides the
genome copies results. But the deadline
will be much longer for the NGS results,
to give the NRLs enough time for the
analyses.

Working group NGS will be EURL and | The NGS work within the NRL network

terminated. NRLs will continue at a project-based set and
will take place in project-based working
groups.

Working group on Microbiological EURL To continue with the discussion, we will

criteria for norovirus in oysters will be
formed.

form a working group with participants
of relevant NRLs. Katalin will invite
participants to the first working group
meeting during autumn.
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Annex 3

D Livsmedelsverket

Swedish Food Agency

European Union Reference Laboratory
for Foodborne Viruses

EURL—- FOODBORNE VIRUSES
MINUTES

WORKING GROUP meeting of NRLs for FOODBORNE VIRUSES
on NGS

10th of June 2025

Minutes — Version Final (13/10/2025)

Swedish Food Agency Reference

Document approved by: Katalin Nemes Review date: 13/10/2025

Document prepared by: Ronnie Eriksson Location: Stockholm, Sweden
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Agenda

10t of June 10.00 — 14.00 (CEST -1h)

Venue: Miss Clara by Nobis, Stockholm, Sweden

Time

10.00-10.05

10.05-10.20

10.20-10.35

10.35-11.10

11.10-11.30

11.30-12.30

12.30-13.00

13.00-13.15

13.15-13.55

13.55-14.00

Subject

Welcome to the 4" work group meeting for
NRLs for NGS Foodborne Viruses

o Agenda and practical information
Opening presentation EURL

e Purpose of the WG

e Presentation round of participants and
ongoing NGS work

e Short recap of ongoing EURL-
assignments

The NGS course 2024 and future courses
on NGS

Updates on the “Guidelines for amplicon
sequencing of the capsid region of
norovirus”

A Metagenomic Survey of Virological
Hazards in Market-Ready Oysters

Lunch at Miss Clara by Nobis

Long Amplicon Nanopore Sequencing for
Dual-Typing RdRp and VP1 Genes of
Norovirus Genogroups | and Il in
Wastewater

PTs and gBlocks

o PTs with NGS analysis — are we ready?
e gBlocks update

The future of NGS within the EURL

e Future plans
e Project based working groups — a new
way of working?

Closing

Presenter

Ronnie Eriksson, EURL

Ronnie Eriksson, EURL

Anna Juréus, EURL

Joakim Skarin, EURL

René Dirks, NRL Netherlands

George Scott, CEFAS,
Weymouth, UK

Anna Juréus, EURL

Katalin Nemes, EURL

Ronnie Eriksson, EURL
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Opening Presentation

Ronnie Eriksson, EURL

The purpose of the Working group:

"Develop and harmonise NGS methods for foodborne viruses and support other NRLs within
the EURL for Foodborne Viruses in the use of NGS”

Develop, harmonize and recommend NGS methods to NRLs: Wet-lab, platform and
bioinformatics

Guidelines for the use of amplicon based NGS

Organize and support training courses within the EURL network

Two meetings every year, one physical and one online

Presentation round of participants:

All participants introduced themselves and their ongoing work with NGS.

Joanna Olivier and colleges at IFREMER, France, continue to optimize the method for
characterisation of both VP1 and RpRd with NGS. They also work with an automatization of
their bioinformatic pipelines for typing of VP1.

René Dirks and colleges at WFSR are continuing the work on metagenomic analyses of oyster
samples and on an automated workflow for the bioinformatics.

Short recap on the ongoing assignments at the EURL:

Method development: an amplicon based NGS method for capsid (VP1) typing of
noroviruses on the lllumina platform has been developed and evaluated. A
bioinformatic workflow for handling the norovirus NGS data has been developed in
Geneious Prime. The next step is to create an open source bioinformatic pipeline and
to continue the evaluation of the amplicon-based method on the Nanopore MinlON
instrument.

NGS Guidelines: getting closer to a first version and it is planned to be finished
shortly after the summer. The amplicon-based method developed at the EURL will be

included in full in the guidelines.
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e Synthetic reference material for norovirus: List of total 46 constructs (9 Gl, 37 GlI) to
cover all capsid types with the most common polymerase type. Not all polymerase
types covered.

e Course on NGS: a hands-on practical course on norovirus capsid typing using NGS,
including bioinformatics, was organized by the EURL in Uppsala, Sweden in December
2024.

e Proficiency test with NGS: organize PT on typing of norovirus. We will ask the
participants at the EURL WS if a “test PT” would be of interest in combination with
the oyster PT to be distributed in autumn 2025.

e Next step in method development will be a method for characterization of both

polymerase and capsid, in the Work Programme for 2025-2027.

The EURL NGS Course 2024 and Future
Courses on NGS

Anna Juréus, EURL

Anna gave a presentation about the NGS course that was organized by the EURL, 3rd — 4th
December 2024, at the Swedish Food Agency in Uppsala. The course focused on the
amplicon based NGS method for norovirus capsid typing, developed by the EURL. The course
included both theoretical and practical parts, with hands-on exercise in the lab and
bioinformatics data handling using Geneious Prime.

Altogether, seven people participated in the course and the appreciation of the course was
very good.

We discussed when/if the next course on NGS should be organized and if something should
be changed in the concept. There are still some interests among the NRLs to send
participants, but it could be better to have the course during early 2026. We should continue
to focus on the Illumina platform and not yet include Nanopore sequencing. The
bioinformatics should be on an open-source tool, which should be developed before the
next course. It is also a good idea to consider extending the course by one day (to three) to
have more time for both wet lab and bioinformatics.

We discussed the need for similar basic NGS courses in the future before we upgrade the
training and organising more advanced courses. A follow-up course online could be a
possibility to extend the learning capacity.
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Guidelines for Amplicon Sequencing of the
Capsid Region of Norovirus

Joakim Skarin, EURL

Joakim held a discussion about the norovirus amplicon-sequencing guidelines and input was
given by the participants on the different topics.

All comments and suggestions were recorded in the working draft in Google Docs. If not able
to access the document, contact (Joakim.skarin@slv.se) to get a login.

Some decisions and suggestions:

e Add a paragraph on the importance of good quality RNA.

e Add suggestion on how negative controls should be used and the importance to
include negative matrix samples to evaluate background signal.

e The EURL has to update the bioinformatics section on the presented method.

e We will also add a glossary since there are differences in how the terms of NGS are
used within the NGS-group and we need to harmonise this.

e When more work has been done with Nanopore chemistry we could add that

information but will not be included in the first version.

The Guidelines are planned to be published at the EURL website in September 2025.

A Metagenomic Survey of Virological Hazards
in Market-Ready Oysters

René Dirks, NRL Netherlands (WFSR)

Presented the work “A Metagenomic Survey of Virological Hazards in Market-Ready Oysters
| Food and Environmental Virology”

This study aimed to assess virological hazards in market-ready oysters on the Dutch market.

They used a non-targeted metagenome analysis method, which proved to be highly
sensitive, detecting norovirus GI.2 and GIl.4 down to 14 and 5 genome copies per reaction,
respectively. Twenty-four undepurated and 144 market-ready oyster samples have been
analysed. The study identified fifteen viral species associated with human infections that
were present above a genomic coverage threshold of 5%. Notably, norovirus and sapovirus
were detected at high prevalences (44% and 30%). Additionally, adeno-associated
dependoparvovirus A and B (42% and 33%), and Aichi virus A and B (6% and 11%) have been
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identified (sequence were found). Potentially hazardous viruses such as Picobirnavirus,
Anellovirus, and multiple Circoviridae and Genomoviridae species were also identified. For
more information, see

Dirks, R.A.M., Sosef, N.P., Zwartkruis-Nahuis, J.T.M. et al. A Metagenomic Survey of
Virological Hazards in Market-Ready Oysters. Food Environ Virol 17, 16 (2025).
https://doi.org/10.1007/s12560-024-09630-2

Long Amplicon Nanopore Sequencing for Dual-
Typing RdRp and VP1 Genes of Norovirus
Genogroups | and Il in Wastewater

George Scott, CEFAS, UK

The presentation was cancelled due to a family bereavement. For more information about
the work, see the published article:

Long Amplicon Nanopore Sequencing for Dual-Typing RdRp and VP1 Genes of Norovirus
Genogroups | and Il in Wastewater | Food and Environmental Virology

Scott, G., Ryder, D., Buckley, M. et al. Long Amplicon Nanopore Sequencing for Dual-
Typing RdRp and VP1 Genes of Norovirus Genogroups | and Il in Wastewater. Food Environ
Virol 16, 479-491 (2024). https://doi.org/10.1007/s12560-024-09611-5

The EURL will arrange the presentation in the future.

Synthetic Reference Material for Norovirus

Anna Juréus, EURL

The EURL has previously identified 46 (9 Gl, 37 Gll) constructs of norovirus, consisting of one
of each capsid type combined with its most common polymerase type (according to
GenBank).

The EURL has decided that because it is not cost-effective to order or synthesise RNA and
then distribute it to all NRLs; a guide/SOP on producing and ordering synthetic reference
material for norovirus will be published instead. The SOP will include a list of the construct
sequences collected from GenBank to be used as templates for orderings. The plan is to
publish the SOP during 2025.
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PTs with NGS Analysis

Anna Juréus, EURL

The EURL suggests a voluntary possibility to test NGS method for capsid typing of norovirus
together with the next oyster PT, distributed in Nov 2025.

There are not many NRLs that are ready to perform such a PT yet, but the EURL will examine
what approach and what level of difficulty this first PT could have and then come back to the
NRLs.

The future of NGS within the EURL

Katalin Nemes, EURL

The EURL decided that the working group is terminated in its present form and will continue
the NGS work on a project-based set instead. The main goal of the of the working work was
to develop and harmonise NGS methods for foodborne viruses and to support other NRLs
within the EURL for Foodborne Viruses in the use of NGS. The original goals of the WG have
been mainly achieved (several courses have been held, and a Guidance document will be
published in autumn 2025). But we will continue with both (method development and
courses), and we believe that the work will be more effective in a form of a project-based
setting (smaller working groups according to the activities). The first of such is to develop an
automated open pipeline for norovirus Capsid typing.

We also decided that we will incorporate a NGS section to the main NRL workshop to further
support the network to introduce NGS to their laboratories.

Closing and thanks

Ronnie Eriksson, EURL

As this is the last meeting held in this constellation Ronnie would like to thank all that has
contributed with their knowledge and work to successfully accomplish the goals of the
working group.

We will meet again!
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