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The plant virome:
the quantum leap of HTS 

technologies and its consequences
on plant health regulation

Sebastien Massart
Liege University – Gembloux Agro-Bio Tech - Belgium

1. Plant-virus equilibrium : wild ecosystems

Nearly always one or more asymptomatic host (no fitness penalty)
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1. Plant-virus equilibrium : its disruption

 New host 
encountering

 Host jump leading to 
disease

 Mutation of host/virus

2. Virus detection

 Historically long 
process 

 Disease-based

 Symptom etiology
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2. Virus detection: technical evolution

 The virus discovery party !

2. Virus detection: here comes the HTS technologies
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2. Virus detection: here comes the HTS technologies

Disease etiology

Healthy crops

Wild plants

2. Virus detection: HTS technologies quantum leap

 Used in several NRL in EU as well as in US, UK, Australia…

 ISO17025 accredited HTS-based tests
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3. What’s the problem with HTS ?

Known virus 
Known host

Known virus 
Unknown host

Unknown virus Contamination

3. What’s the problem with HTS ?
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3. What’s the problem with HTS ?

 « Business as usual » (action if regulated)

3. What’s the problem with HTS ?

 Unexpected detection of regulated virus on a 
new host

 Trickier but remains within usual scope : 
- is it infectious from this material ? New pathway ?
- Adapting trade regulation ? Quickly ?
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3. What’s the problem with HTS ?

3. What’s the problem with HTS ?

How to evaluate risks without or with minimal biological information ?
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 Wikipedia of plant 
viruses on earth

 The rythm
accelerates but will
slow down

 But when ?

3. What’s the problem with HTS ?
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 Efficiency
 Multistakeholder

approach
 Communication, 

communication & 
communication

4. How to deal with the new viruses : a framework
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 3.5 years of researcher + 
international collaboration for one 
virus

4. How to deal with the new viruses : limits

Raising WW use of 
HTS technologies

Absence of 
information for 

PRA and regulation

SO WHAT ???
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Information-based regulation and 
management of plant viruses

Circulating
viruses in 

ecosystems

Improved
framework Data Mining ML-based

prediction Data sharing

Multi-stakeholders

Fundamental and applied science

Innovative approaches to leverage classical plant virology protocols

5. What do we need ?

5. What do we need ?

19

20



5/15/2023

11

 Seviplant project: sequencing 17,600 plants

30,688 km²

5. What do we need ?

 Total 17,600 plants 
 24 different genera
 In Solanum alone, 14 species
 Intra-species diversity

- Solanum lycopersicum > 60 cv.
- Solanum tuberosum > 45 cv.
- Capsicum annuum > 15 cv.

Nation-wide blueprint of Solanaceae viruses
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Nation-wide blueprint of Solanaceae viruses
Mix poolOrnamentalNightshadeEggplantCapsicumTomatoPotato

PVYPVYPVYCMVCMVPVYPVY
CMVBrLVAMVMeCSVPhCMoVCMVAMV
PLRVCDVDMV-likeMPVPMMVLRNVPhCMoV
ArMVCMVMeCSVOLV-1ToMVOLV-1PnLV
CMoVOLV-1SnIV-1OMMVSpLVPhCMoVPVA

New marafivirusPLVSVSPhCMoVSLRSVPVV

PlVXCMVSnIV-1SpLVTRV
PVMTBSVTBRVPVS
PVXSLRSVToCVPLRV
PYVToMVToMV

ToCVTSWVToCV

ToMVPepMVSnIV-1

TRVOMMV
New carlavirusTNV

New dianthovirus

Nation-wide blueprint of Solanaceae viruses: new species
Mix poolOrnamentalNightshadeEggplantCapsicumTomatoPotato

PVYPVYPVYCMVCMVPVYPVY
CMVBrLVAMVMeCSVPhCMoVCMVAMV
PLRVCDVDMV-likeMPVPMMVLRNVPhCMoV
ArMVCMVMeCSVOLV-1ToMVOLV-1PnLV
CMoVOLV-1SnIV-1OMMVSpLVPhCMoVPVA

New marafivirusPLVSVSPhCMoVSLRSVPVV

PlVXCMVSnIV-1SpLVTRV
PVMTBSVTBRVPVS
PVXSLRSVToCVPLRV
PYVToMVToMV

ToCVTSWVToCV

ToMVPepMVSnIV-1

TRVOMMV
New carlavirusTNV

New dianthovirus
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Nation-wide blueprint of Solanaceae viruses: new hosts
Mix poolOrnamentalNightshadeEggplantCapsicumTomatoPotato

PVYPVYPVYCMVCMVPVYPVY
CMVBrLVAMVMeCSVPhCMoVCMVAMV
PLRVCDVDMV-likeMPVPMMVLRNVPhCMoV
ArMVCMVMeCSVOLV-1ToMVOLV-1PnLV
CMoVOLV-1SnIV-1OMMVSpLVPhCMoVPVA

New marafivirusPLVSVSPhCMoVSLRSVPVV

PlVXCMVSnIV-1SpLVTRV
PVMTBSVTBRVPVS
PVXSLRSVToCVPLRV
PYVToMVToMV

ToCVTSWVToCV

ToMVPepMVSnIV-1

TRVOMMV
New carlavirusTNV

New dianthovirus

Nation-wide blueprint of Solanaceae viruses: new for Belgium
Mix poolOrnamentalNightshadeEggplantCapsicumTomatoPotato

PVYPVYPVYCMVCMVPVYPVY
CMVBrLVAMVMeCSVPhCMoVCMVAMV
PLRVCDVDMV-likeMPVPMMVLRNVPhCMoV
ArMVCMVMeCSVOLV-1ToMVOLV-1PnLV
CMoVOLV-1SnIV-1OMMVSpLVPhCMoVPVA

New marafivirusPLVSVSPhCMoVSLRSVPVV

PlVXCMVSnIV-1SpLVTRV
PVMTBSVTBRVPVS
PVXSLRSVToCVPLRV
PYVToMVToMV

ToCVTSWVToCV

ToMVPepMVSnIV-1

TRVOMMV
New carlavirusTNV

New dianthovirus
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5. What do we need ?

 SRA repository : Petabases
 Millions of sequencing dataset
 Transcriptome sequencing: hidden 

(asymptomatic) viruses

5. What do we need ?
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What do we need? SERRATUS: www.serratus.io

SERRATUS: www.serratus.io : PhCoMV case
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SERRATUS: www.serratus.io: PhCoMV case

SERRATUS: www.serratus.io: PhCoMV case
Polemonium pulcherrimum
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 Virus present in a new host family (Polemoniaceae) ?
 Virus present in a new continent (Asia) ?

 Contact researchers having deposited the data
 No way to confirm by RT-PCR

 Ethical and phytosanitary issues ?

SERRATUS: www.serratus.io: PhCoMV case

5. What do we need ?
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5. What do we need ?

5. What do we need ?

 For  plant viruses ?
 A few preliminary studies :
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5. What do we need ?

5. What do we need ?

 Informal exchanges during conferences
 « On-the-go »
 DIY : excel file between scientists

 Expand geographical & host range + historical
samples
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5. What do we need ?

 An improved version of the framework

 In 4 steps
 Will be published in 2023

5. What do we need ?
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5. What do we need ?

5. What do we need ?
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5. What do we need ?

 Will be published in 2023
 But…

3. What’s the problem with HTS ?
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3. What’s the problem with HTS ?

 HTS is very sensitive -> risk of 
cross-sample contamination 
during analyses by researchers

 When contamination can impact plant health
and regulation ….

Supplementary material

3. What’s the problem with HTS ?
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3. What’s the problem with HTS ?

Conclusion
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Conclusion
1. After a decade of use in plant health research, HTS technologies are 

progressively transferred to plant health diagnostics;
2. Guidelines have been written by a large panel of experts to facilitate the 

adoption of HTS technologies and they are now publicly available

3. The expected wider application of HTS technologies by diagnosticians and 
researchers can impact the current plant health policies and regulation as 
well as the trade of goods. 

4. This impact represents a key challenge but also an opportunity for a future 
knowledge-driven plant health protection

Conclusion: impact on plant health policies
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Thanks for the support

A team work in the lab

Gladys Rufflard

Lucie Tamisier

Rachid Tahzima

Arnaud BlouinJohan Rollin
Nuria Fontdevila

Coline Temple

François Maclot

Rong Wei

Bénédicte Lebas

Chantal
Nyirakanani

Yves Kwibuka
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Thanks to the crew

Special thanks to hundreds of plant pathologists collaborating
on disseminating HTS and making it more reliable

Thank you for your attention 

Prof. Sebastien Massart
sebastien.massart@uliege.be

@Be_Phytopath
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