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Virology @ ILVO

� Virology: youngest discipline at ILVO (2007). 

� Focus (all disciplines)
� Quarantine & regulated organisms

� Quality diseases and pests with important impact 
in agri/horticulture in Flanders / Belgium / EU

� Research & Diagnostic lab (DCP)
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ILVO Plant virology lab priorities

� Diagnostic lab
� Identification and optimisation of reliable, sensitive and fast

detection and identification tools for viral pathogens.

� Implementation of these methods in the DCP 
(Diagnosecentrum voor Planten - Diagnostic Centre for
Plants)

� If necessary, development of new diagnostic tools and 
procedures for the detection of virus-like pathogens.

� Quality assurance (ISO17025) (ELISA and qPCR)

� Research lab
� Basic and applied research on virus problems with an

economic impact in Flanders through projects and 
cooperation with other research institutes and universities.

TYLCV



� Networking

� Flanders: policy makers, research centres, cooperatives, 
auctions, extension workers, private companies and other
stakeholders

� Belgium: coopreation with the virus labs in the other Belgian
regions (CRA-W).

� International: neighbouring countries (mainly research 
institutions), EPPO, EC-working groups, institutional
cooperation, scientific meetings.

Recent developments in the ILVO 
Plant virology labILVO Plant virology lab priorities (2)



Short overview of current research activities

� Fruit (Malus, Pyrus, Cydonia, Prunus, Vitis)

Investigation of distribution and epidemiology of pear decline
(Candidatus Phytoplasma pyri, PD) and apple proliferation (Candidatus
Phytoplasma mali, AP)       (FOD - project REPEDAP 1/3/2013-28/2/2015)

EUPHRESCO Project APOPHYT: Evaluation of factors determining 
distribution, impact, detection and characterization of apple 
proliferation and other fruit tree phytoplasmoses in the European 
Community

� Apple proliferation phytoplasma
� Pear decline phytoplasma
� European stone fruit yellow Phytoplasma

EUPHRESCO GRAFDEPI: Epidemiological studies on reservoir hosts and 
potential vectors of Grapevine flavescence dorée (FD) and validation of 
different diagnostic procedures for GFD (GRAFDEPI)

AP
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Short overview of current research activities

� Floriculture, horticulture and field crops

FYQUARSTAT, Masters thesis + EUPHRESCO project (PHYLIB): 
Phytoplasmas and Ca. Liberibacter spp. of significance in 
potato production and in other EU crops

EUPHRESCO DEP2: evaluation of the transmission risk of 
Potato spindle tuber viroid (PSTVd) from floriculture to 
tomato and potato.

Ref. TOPOVIR (Dec.2009- Nov. 2011)

PhD thesis (Noémi Van Bogaert)
Insect-viroid interaction (focus on transmission risk)

TSWV
PSTVd
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Short overview of current research activities

FOD project QUARANTSTAT: evaluation of the status of 
� Raspberry ringspot virus
� Strawberry mild yellow edge virus
� Strawberry crinkle virus
� Strawberry latent ringspot virus

IWT project: Ecology and control of zucchini viruses
� Watermelon mosaic virus
� Zucchini yellow mosaic virus
� Cucumber mosaic virus
� Papaya ringspot virus

Vector-virus interaction (PhD)
� Aphids-PVY (protein receptors in the stylet)

Current proposals awaiting funding: 
TBRV, LChV, ArMV – status/PRA
virus detection in nematode vectors (diagnostic tests/validation/PT) 
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Short overview of current research activitiesPotato Phytoplasmas at ILVO

2010-2011: FYQUARSTAT – Potato stolbur mycoplasma survey

Focus on grapevine and strawberry, limited survey in potato
Sensibilisation campaign – inspectors, extension workers and producers 







Grapevine
Strawberry
Potato (pre/post control fields)

Sampling :

No. of producers
No. of pooled

samples No. of cultivars

Grapevine 27 186 18

Potato
Pre/post  control field 

+ 2
20 + visual
inspection

8 + visual
inspection (102)

Strawberry/Rubus 19 153 3

FYQUARSTAT: Potato stolbur phytoplasma survey

+ sampling of Convolvulus and Urtica

No positive samples – only Ca. Phytoplasma ulmi on Rubus found – first report

H. obsoletus
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Potato phytoplasmas and Liberibacter

2012-2013:  – PHYLIB
2012: MSc thesis – Rachid Tahzima

WP1. Collections: isolates
Ca. Phytoplasma solani - Rubus and Convolvulus isolate

- On potato tubers (limited) 
WP2. Detection and identification

P1/P7 (or Tint) – R16F2/R2 – stol11 – fu5/ru3
real-time PCR (Christensen & Hodgets)
Qbol protocol - TufAY/Tuf cocktail

- 16S (P1-ATT/P625r)

Phytoplasma

Extraction CTAB
DNeasy or Invitek Spin Plant 

Liberibacter LsoF/OI2c (Li et al 2009 & Jagoueix et al 1996)
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Potato phytoplasmas and Liberibacter

WP3. Epidemiology

Seed potato survey (2012)
Pre and post control field visual inspection
Sampling: 10 leaves/seed potato lot (spec. cv. And class)
Inspection/sampling: vectors and possible source plants (weeds)
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Potato phytoplasmas and Liberibacter

WP3. Epidemiology

Post control field 2012



Laboratory Work flow
Field Samples
• Potato Leaves Inspection
• Morphological Identification of Insects
• Weed Species Identification
• Phytoplasma/CLso DNA Extractions (in planta & in insecta)
• Phytoplasma/CLso Detection

Molecular Identification of Phytoplasma/CLso
• Plant : 1Leaf/Species or cv/Test
• Insect: Bulk of Specimens/Field
• DNA Extraction: DNEasy/CTAB
• Universal Primers , Nested and Specific PCR: 
• P1/P7 & R16F2/R16R2 & fU3/rU5 & LsoF/OI2c
• RFLP Profiling of Positive Samples 
• Sequencing of tuf and R16F2/R16R2 (positive Phytoplasma samples – no

Clso detected so far)
• Further characterisation in process
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Potato phytoplasmas and Liberibacter

Relative importance of the most prevaling cultivars (%)



Potato phytoplasmas and Liberibacter

Distribution of the requested class (%)
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Potato phytoplasmas and Liberibacter

R16F2/R2 
(10+2/250)

Plot Variety Class Symptoms PCR Score tuf band 16S band lot ID potato type Origin
1 021 PREMIERE E2 Leaf 1 (2/26) 1 1 11 027057 003 early Assenede
2 Buffer plant Fontane Aerial Tubers 1 1 1 _ 2011
3 029 PREMIERE A2 Leaf 1 1 1 11 027129 009 early Koekelaere
4 040 AGATA SE Leaf 1 (1/2) 1 1 11 084066 011 early Middelkerke
5 041 AMORA E2 Leaf 1 (1/1) 1 1 11 028544 012 intermediate Veurne
6 042 ANOSTA E2 Leaf 1 (2/13) 1 1 11 027057 011 early Assenede
7 048 ANOSTA A2 Aerial Tubers 1 1 1 11 053890 017 early Roesselaere
8 061 CILENA SE Leaf 1 (1/1) 1 1 11 027057 006 early Assenede
9 083 BALLERINA B Aerial Tubers 1 (1/1) 1 1 11 084066 014 early Middelkerke

10 194 BINTJE A2 Aerial Tubers 1 (2/73) 1 1 11 010752 011 late Waterland-Oud.
11 247 BINTJE A2 Aerial Tubers 1 1 1 11 027057 029 late Assenede

12 Buffer plant Fontane Start aerial tuber
formation 1 1 1 _ 2011

Survey results: 
Ca Phytoplasma solani – identified based on tuf sequence results
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Potato phytoplasmas and Liberibacter

Leaf and stem symptomsOrigin of the infected seed potato lots



Tuber symptoms

Potato phytoplasmas and Liberibacter



Partial characterization based on the tuf gene sequence

Potato phytoplasmas and Liberibacter



Planning Phytoplasma research ILVO - 2013

Potato phytoplasmas and Liberibacter

General:
APOPHYT – REPEDAP: AP, PD (and ESFY)
GRAFDEPI: ring testing FD
Start in vitro Phytoplasma collection

PHYLIB:
Characterisation/genotyping
in vitro collection
Ring testing – validation of detection/identification methods
Follow up on findings in seed potato lots on location
Additional survey – potato, carrot, (celery ?), weeds, other ?
Vector monitoring (phytoplasma, Liberibacter)
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