1. Content of the ‘Topic Description’ document

1.1. Topic area
A: Diagnostics, field detection, surveillance

1.2. Links to the Euphresco Strategic Research Agenda

The topic addresses the following objective(s) of the 2017-2022 Euphresco Strategic Research
Agenda:

X] Objective 2017-R-5.4: to test and validate the use NGS (e.g. whole genome sequencing,
metagenomics, deep sequencing, typing by sequencing) for routine diagnostics

X] Objective 2017-1-2.1: to support data exchange, data use and re-use for the benefit of plant
health research activities

X] Objective 2017-C-3.1: to favour knowledge exchange and support common initiatives with
relevant players

1.3. Topic title
Plant Health Bioinformatics Network (PHBN)

1.4. Description of the problem the research should solve

In the last decade, High-Throughput Sequencing (HTS), also referred to as Next Generation
Sequencing (NGS), has revolutionized biology and medicine. The technology allows DNA and
RNA sequencing data to be generated in huge amounts at a very low cost per base pair,
enabling the processing of many samples for a large number of applications. The resulting
large amounts of data have led to the blooming of a relatively new field: computational biology
or bioinformatics. In medicine, NGS-based tests for disease diagnostics are already brought
into routine practice, and plant disease diagnostics seems to follow this path, with virology as
discipline with the furthest developments. During a successful and widely attended EPPO
workshop on the use of NGS technologies for plant pest diagnostics (22-24 November 2017,
Bari, Italy), co-organized by several members of this consortium, it became clear though that
the wide adoption of NGS in a plant health diagnostics context is still limited. One of the main
bottlenecks is the lack of expertise and consensus on the standardization of the data analysis.
With this project we would like to join forces on a European scale by building a community
network of bioinformaticians/computational biologists working in plant health. Most NPPOs
currently tend to employ very small numbers (if any) of computational biologists, frequently
supported by molecular biologists running bioinformatics pipelines. This situation puts
significant pressure on a small number of specialists who are required to provide support
across a wide and complex range of applications in many different disciplines (virology,
bacteriology, mycology...). The applications and research goals are similar in different
countries which can also lead to duplication of work, developing comparable bioinformatics
pipelines in multiple organizations for the same purpose. Everything considered, this results in
an inefficient use of national funds and has the potential to limit the development and
deployment of the technology. With this project proposal, our ambition is to pave the way
towards community-driven solutions in order to address the main challenges related to the use
of HTS in a diagnostic context. We will work towards this objective by:

1. Developing reference datasets that can be used for validation of bioinformatics
pipelines and for standardization purposes

2. Developing training materials to leverage the experience of less experienced
laboratoriess during and after the project (training material available online)

3. Building a network including bioinformaticians and plant pathologists, stimulating
communication, exchange of expertise and collaboration to further close the knowledge
gap among them

In this way we aim to speed up the development of more robust and accessible HTS-based
diagnostic tools in plant health.
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1.5. Description of the expected results

The project we propose focuses on different actions to promote exchange of expertise,
collaboration and training. It also includes a research component since we would like to
develop reference datasets that can be used for validation, proficiency testing and training.
Our strategy is to allow European project partners without (much) own funding to participate in
as many work packages as possible to maximize the knowledge exchange.
The expected outcomes can be categorized into 3 major topics as described below.

1. Development and proficiency testing of reference datasets
This part involves developing reference datasets of a variety of well-characterized plant
diseased materials using different HTS techniques. We would ideally target several plant
samples containing different pests and pathogens (bacteria, fungi, nematodes, insects,
viruses/viroids, phytoplasmas), and whose presence is/was confirmed using non HTS-based
method (e.g. (q(RT-)PCR, ELISA, Northern blot). The choice of samples to be included will
depend on the availability and interest/expertise of the consortium and will be decided once
the full project is starting. Samples will be processed using a metabarcoding or a whole
genome shotgun sequencing method in the case of bacteria, fungi, nematodes and insects. In
the cases of viruses/viroids, RNA-seq based methods will be used. Data will be generated and
will be transformed into (partially artificial) reference datasets suited for validation of data
analysis pipelines. These reference datasets will then be analyzed by all partners using their
own pipelines and made available as reference data to the scientific community. Comparing
the results of each partner will help in identifying key parameters, common mistakes and
strengths/weaknesses of each pipeline. The results will be reported as an A1 publication.

2. Development of training materials
In this part we want to give less experienced people the chance to learn from others, either by
one-to-one virtual coaching initiatives, or by facilitating larger in-person training events. The
main deliverables are open source training materials based on selected pipelines from the
developed reference datasets.

3. Stimulating networking, improving communication and knowledge sharing
This includes the centralization and documentation of existing pipelines of the collaborators in
a single repository. Ideally this action will result in a virtual community of computational
biologists / plant pathologists where people get to know each other, where questions can be
asked to relevant experts, and where information can be found on the different expertise of
each project partner, as well as on the corresponding data analysis strategies. We also
propose to organize a scientific meeting towards the end of the project to stimulate
collaboration and improve communication between bioinformaticians and pathologists /
diagnosticians. This can be the start of new collaborations and joint project proposals.

1.6. Beneficiaries of this research product

= Computational biologists / bioinformaticians working in plant health (interaction with
colleagues, sharing of data analysis pipelines, meeting)

» Plant pathologists and diagnosticians (training materials, meeting, better communication
with computational biologists)

» Students and teachers in plant pathology (training materials)

» National Plant Protection Organisations, EPPO and its members (validated reference
datasets, training materials)

1.7. Research funders and research contribution/ distribution

Funding organisation Research activity and researchers involved
1. Federal Public Service of Health, Food |- Project coordination;
Chain Safety and Environment, - Potentially, reference data preparation, PT
Belgium organization, participation and analysis,
2
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Ria Nouwen
ria.nouwen@health.belgium.be

contributing pipelines, datasets, training
materials and dissemination

Contact: Annelies Haegeman
E.mail:
annelies.haegeman@ilvo.vlaanderen.be

2. Institute for Agricultural and Fisheries

Research, Belgium

Kris De Jonghe
kris.dejonghe@ilvo.vlaanderen.be

- PT participation, contributing pipelines,
datasets, training materials and dissemination

Contact: Annelies Haegeman
E.mail:
annelies.haegeman@ilvo.vlaanderen.be

3. Canadian Food Inspection Agency —
Plant Research & Strategies, Canada

Cheryl Dollard
cheryl.dollard@inspection.gc.ca

- PT organization and analysis, contributing
pipelines, datasets, training materials and
dissemination

Contact: Michael Rott
E.mail: mike.rott@inspection.gc.ca

Contact: Sultmanis, Stefanie
E.mail: stefanie.sultmanis@canada.ca

4. Aarhus University, Denmark

Mogens Nicolaisen
mn@agro.au.dk

- PT participation and analysis, contributing
pipelines, datasets and dissemination

Contact: Mogens Nicolaisen
E.mail: mn@agro.au.dk

5. Anses, French Agency for Food,
Environmental and Occupational
Health & Safety, France

Geraldine Anthoine
geraldine.anthoine@anses.fr

- Reference data preparation, PT participation
and analysis, contributing pipelines, datasets,
training materials and dissemination

Contact: Benoit Remenant for viruses and
bacteria
E.mail: benoit.remenant@anses.fr

Contact: Jaime Aguayo for fungi
E.mail: jaime.aguayo@anses.fr

6. National Institute for Agronomic
Research, France

Thierry Candresse
thierry.candresse@inra.fr

- Reference data preparation, PT organization,
participation and analysis, contributing
pipelines, datasets

Contact: Marie Lefebvre
E.mail: marie.lefebvre@inra.fr

Contact: Thierry Candresse
E.mail: thierry.candresse@inra.fr

Topic_Description_2018-A-289



mailto:ria.nouwen@health.belgium.be
mailto:annelies.haegeman@ilvo.vlaanderen.be
mailto:kris.dejonghe@ilvo.vlaanderen.be
mailto:annelies.haegeman@ilvo.vlaanderen.be
mailto:cheryl.dollard@inspection.gc.ca
mailto:mike.rott@inspection.gc.ca
mailto:stefanie.sultmanis@canada.ca
mailto:mn@agro.au.dk
mailto:mn@agro.au.dk
mailto:geraldine.anthoine@anses.fr
mailto:benoit.remenant@anses.fr
mailto:jaime.aguayo@anses.fr
mailto:thierry.candresse@inra.fr
mailto:marie.lefebvre@inra.fr
mailto:thierry.candresse@inra.fr

Network for ph

OSEII‘I [ary researc

7. Ministry of Agriculture, Plant
Biosecurity, Plant Protection and
Inspection Services, Israel

Abed Gera
AbedG@moag.gov.il

- Contribution to be detailed

Contact: Yael Meller Harel
E.mail: yaelm@moag.gov.il

Contact: Noa Sela
E.mail: noa@volcani.agri.gov.il

Contact: Etan Recht
E.mail: Etanre@moag.gov.il

8. Ministry of Agriculture Forestry and
Food, Slovenia

Erika Oresek
Erika.Oresek@gov.si

- PT participation, contributing pipelines,
datasets, training materials and dissemination

Contact: Denis Kutnjak
E.mail: denis.kutnjak@nib.si

Contact: Barbara Geric Stare
E.mail: barbara.gericstare@kis.si

9. Instituto Nacional de Investigacion y
Tecnologia Agraria y Alimentaria,
Spain

Elena Rodriguez Valin
rodriguez.elena@inia.es

- PT participation, contributing pipelines,
datasets

Contact: Antonieta De Cal

E.mail: cal@inia.es

10. Department of Agriculture, Animal and
Plant Health Inspection Service,
United States of America

Martha Malapi-Wight
martha.m.wight@usda.gov

- Contribution to be detailed

Contact: Martha Malapi-Wight
E.mail: martha.m.wight@usda.gov

11. Leibniz-Institut DSMZ, Germany

Paolo Margaria
paolo.margaria@dsmz.de

- PT participation, contributing datasets and
dissemination

Contact: Paolo Margaria
E.mail: paolo.margaria@dsmz.de

12. University of Greenwich, National
Research Institute, Great Britain

Steven Okinyi Sewe
s.o.sewe@greenwich.ac.uk

- Contribution to be detailed

Contact: Goncalo Ramalho E Silva
E.mail: G.Silva@greenwich.ac.uk

Contact: Steven Okinyi Sewe
E.mail: s.0.sewe@greenwich.ac.uk

13. National Research Council, Italy

Michela Chiumenti
michela.chiumenti@ipsp.cnr.it

- Reference data preparation, PT participation,
contributing datasets and dissemination

Contact: Michela Chiumenti
E.mail: michela.chiumenti@ipsp.cnr.it
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Laura Miozzi
laura.miozzi@ipsp.cnr.it

Contact: Laura Miozzi
E.mail: laura.miozzi@ipsp.cnr.it

Contact: Annalisa Giampietruzzi
E.mail: annalisa.giampetruzzi@uniba.it

14. NAK Services, the Netherlands

Robert Vreeburg
r.vreeburg@nak.nl

- Contribution to be detailed

Contact: Robert Vreeburg
E.mail: r.vreeburg@nak.nl

Contact: Inge van Duivenbode
E.mail: i.vanduivenbode@nak.nl

15. Naktuinbouw, the Netherlands

Thomas van Gurp
t.v.gurp@naktuinbouw.nl

- Reference data preparation, PT participation,
contributing pipelines and datasets, hosting
resource library and dissemination

Contact: Thomas van Gurp
E.mail: t.v.gurp@naktuinbouw.nl

16. University of Belgrade, Republic of
Serbia

Jelena Samardzic
jelena.samardzic@imgge.bg.ac.rs

- Bioinformatic analysis (RNAseq
phytoplasma, PHBN challenge, and trainer for
knowledge dissemination

Contact: Bojana Banovic Deri
E.mail: bojanabanovic@imgge.bg.ac.rs

17. Institute of Pesticides and
Environmental Protection, Republic of
Serbia

Bojan Duduk
bojan.duduk@pesting.org.rs

-Contribution to be detailed

Contact: Bojan Duduk
E.mail: bojan.duduk@pesting.org.rs

18. Manisa Viticulture Research Center,
Turkey

Serkan Onder
onderserkan@gmail.com

-Contribution to be detailed

Contact: Serkan Onder
E.mail: onderserkan@gmail.com

19. Omar Halisdemir University

Cigdem Ulubas Serce
culubas@gmail.com

-Contribution to be detailed

Contact: Cigdem Ulubas Serce
E.mail: culubas@gmail.com

20. Agroscope, Switzerland

Olivier Schumpp
olivier.schumpp@agroscope.admin.ch

- PT participation and analysis, contributing
pipelines, datasets, training materials and
dissemination

Contact: Olivier Schumpp
E.mail: olivier.schumpp@agroscope.admin.ch
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1.8. Research project partnership outside Euphresco

Euphresco funding ensures a certain level of transnational collaboration among Euphresco
member countries. It is possible, if the funding consortium is interested, to contact funding
organisations or research groups outside the geographical area covered by Euphresco
members. The Euphresco coordinator could advertise the research topic in order to have an
enlarged collaboration. If funders are interested in this possibility, please check the case below:

[] The funding consortium of the topic mentioned in section 1.2 requires that the topic is
advertised outside the Euphresco network

Information to define the profile of sought partners could be useful (but not mandatory):
country/region (if there are preferences), skills/expertise required, etc.

1.9. Any other relevant information on content
None.
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2. Euphresco management aspects of the project

2.1. Indication of the topic budget

Funding organisation 2 Mechanism® | Total
Budget ¢
1. FPS (BE) VP € 75000
2. ILVO (BE) NC €10 000
3. CFIA (CA) NC €70 000
4. AU (DK) NC € 7000
5. ANSES (FR) NC € 16 500
6. INRA (FR) NC €10 000
7. MOAG (IL) NC €10 000
8. MKGP (SI) NC € 28 000
9. INIA (ES) NC €10 000
10. APHIS (US) NC €10 000
11. DSMZ (DE) NC €10 000
12. GRE-NRI (GB) NC €11 600
13.CNR (IT) NC €12 000
14. NAK (NL) NC €7 200
15. NAKTUINBOUW (NL) NC € tbc
16. UB (RS) NC € 9 350
17. IPEP (RS) NC €1 000
18. VRI (TR) NC € 1357
19. NOHU (TR) NC € 3150
20. AGS (CH) NC €10 000
total €

2.2. Expected duration of the project (only for non-competitive topics)
36 months

2.3. Identification of project coordinator
Has the research project coordinator been identified?

X Yes
[ ]No

2.4. Any other relevant information on topic organisation and management

The project will be managed through a number of work packages. These will be further
developed as the full proposal is being written, but a potential structure of the project could be
as described below.

WP1 Project Management

The project management deals with the overall management of the work packages (progress
of the work, timely submission of reports, organization of meetings). A responsible person will
be appointed to each work package for coordination and planning.

WP2 Development of reference datasets and proficiency testing

In this work package the development of reference datasets that can be used to validate new
data analysis pipelines is coordinated. These artificial datasets (based on real datasets) target
different organism groups (such as viruses, bacteria, fungi) and are meant for diagnostic
purposes. The developed datasets will be used in a proficiency test across laboratories.

WP3 Training
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The obijective of this work package would be to produce training materials based on selected
pipelines.

WP4 Communication and dissemination

This work package promotes the communication between bioinformaticians and pathologists,
as well as the dissemination of the results. The end goals envisaged are: an expert database,
a repository of different pipelines used in different institutes, a repository of reference datasets,
a repository of training materials developed on selected pipelines and an A1 paper on the
results of the proficiency tests. We also plan to organize a (satellite) meeting to promote
discussions and present results.

a First member is project coordinator. A minimum of two partners are necessary for each
proposal. Add lines as needed.

b Please indicate the preferred mechanism (e.g. real pot RP; virtual pot VP; non-competitive
NC), or several mechanisms if there is flexibility.

¢ Optional, as this amount can still change in the next phase. In-kind contribution should also
be indicated in this column.
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