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» The virus discovery party !
Attendees @work : ] .
» Fruit tree viruses :

What can be the next generation applications » >90 viral species

. . . rontiers o
of HTS technologies for plant viruses ? » Exponential growth =7 =
Is There a “Biological Desert” With
the Discovery of New Plant Viruses?
A Retrospective Analysis for New
Fruit Tree Viruses
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» The rythm will slow » Earth wikipedia of
down phytovirus
The first decade of HTS '

Known phytovirus
species

Time

» But when?
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1. Biological characterization

Frameworks for prioritisation

Participants @work : [ 2. The next decade with HTS : characterization [
o » Collective characterization framework in 2017 :
What can be the priorities/further steps once the -
plant virome has been discovered ? it
A.Framev.wort(‘for the Eyaluation of
and Scierl;t?lic Impacts of’ Plant
Viruses and Viroids Identified by NGS
Technologies
www.wooclap.com/SIFAOD
§ UkGE unversi 2. The next decade with HTS : characterization %

Vientficatlon of s vknown i in TS dataset

» Update in 2021:

2. The next decade with HTS : characterization %
» The hangover of biological characterization

- Impossible to evaluate biological
properties of all new viruses

- How to evalute risks ... or benefits ? &8

Plant virus evolution under strong drought conditions
results in a transition from parasitism to mutualism

Rubén Gondlez'c, i o 5, fzan Molorr,

2. The next decade with HTS : characterization B
» Update in 2021: —

|

Plant Pathology ®
Association
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Filling data
gaps
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Striking observations il
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Studying the virome of 3 Poaceae communities ¥ Studying the virome of 3 Poaceae communities -

BYDV PoLNVA PoLV1

» Sampling 2 years in spring g A%Ji ¥ .
» 50 quadrats R " "
¥

Lolium perenne
J

N W
. ¥

g ¥l ¥
1\ % . Poa trivialis

» Botanical identification

L=

» Sampling (4,296 plants)

- Plant community ¥ ¥
- Targeted species e
» VANA Sequencing on p00| ¥ ¥ ¢ ! W g ﬁ Viruses highly prevalent while maintaining ecological fitness of the host

A W
fan 3 WM W ﬁ Plants infected by many viruses while maintaining ecological fitness

of 50 samnles
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Controls & contaminations

Reliability: the proper use of controls ¥

» What would be you
choice for HTS ?

» www.wooclap.com/
SIFACD

.
-:y;:;m,_m alitest

Reliability: the proper use of controls ¥
HTS is about counting sequences by millions

&

Determining presence of viral sequences

.
ez r/%llest

Reliability: the proper use of controls LW

» Positive control
»—blegotive-cerirel
» Internal control

» Alien control

Hortzon 2020
European UnionFunding

Biologicals ) sequence datasets /\/
alitest

Reliability: the proper use of controls ¥

» Positive control
» Negative control
» Internal control

Biologicals

.
eI /\Allest

Reliability: the proper use of controls ¥

» Large scope of targets without a priori
» + control

- Mix of viruses (diversity)

- Low concentration

» Evaluate LOD
> Minimize contamination risk

- Check absence of other viruses (negative control)

.
-:y;:;m,_m alitest
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Reliability: the proper use of controls L

» Large scope of target without a priori
» Internal control

- Virus not present in analysed samples

- Spiked at low concentration in all samples

P——

Journal of Virological Methods

Screening for plant viruses by next generation sequencing using a
modified double strand RNA extraction protocol with an internal
amplification control

.
T
Bl ) /Alitest

Reliability: the proper use of controls ¥

» Alien control

Contamination

Reliability: the proper use of controls ¥

» Large scope of targets without a priori

» Alien control
- Virus not present in analysed samples

Reliability: the proper use of controls ¥
B|0I0g|cals 4=> sequence datasets

Lucie Tamisier
https://genomics.peercommunityin.org/

BYDV s 2 )
CROP.
TRUST
2 ? alitest
S
Reliability: the proper use of controls ¥  LIEGE université

» Large scope of targets without a priori

» Alien control
- Virus not present in analysed in samples

- High concentration

CROP.
-éf TRUST

C . -
. -;;;:_gm,m . alitest
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4. From a plant to a nation ?

Scale up of HTS for surveillancg
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A primer: analysing 47 field samples in Estonia

Front. Microbiol. | doi: 10.3389/fmicb.2021.673218

A Survey Using High-Throughput
Sequencing Suggests That the Diversity
of Cereal and Barley Yellow Dwarf
Viruses Is Underestimated he ina,

the article will be publi

soon. % Notify me

h‘. Merike Sémera®, Sebastien Massart?, Lucie Tamisier?, Pille Soovali‘, Kanitha
Sathees’ and Anders Kvarnheden' ®

Seviplant: analysing the virome at national scale L H

» Purification of viral particules by VANA

» Pools of 50 or 100 plants (with internal
control)

» Alien control
» >10,000 plants sequenced so far

Seviplant: analysing the virome at national scale - M

ILVO
46 recherche

30 689 km?*
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Seviplant: analysing the virome at national scale A
Potato Tomato Nightshade Eggplant Capsicum Mix
9300 plants 1187 plants. 488 plants 82 plants 145 plants 317 plants

PVY L phoMev PVY  PhcMov | PhCMov PVY

Strawberrylatent Cucumber mosaic  SatelliteTomato  Satellite Cucumber ~ Cucumber mosaic
ringspot virus virus bushy stunt virus mosaic virus virus

Lettuce ring necrosis Pepper mild mosaic

Tobacco rattle virus ,
virus

Alfalfa mosaic virus

Alfalfa mosaic virus N
virus.

b i

Satellite Tobacco necrosis
virus.

- EER
novel. 12 new hosts for viruses
Tombusviridae

|____Phovioy  Tomarochiorosisvinus PLRV.

Seviplant: analysing the virome at national scale 5
5" » 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.

i @ tederal pubic sevice
A, 7000 AN swEr|
v
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5. SNPs & consequences ?

Behind the consensus
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What do we miss with consensus ?

>Consensus sequence

ATCAGACTAGACGATAG
» HTS time: Million seqs CAGAGGATACATTATGA
GACGATACAGATCAGAG
CAAGCATATTACAGAAA

i ?
» Behind the consensus ? ATTGCAATTTGCATATTG
» Quasi-species

» Sanger time : 1 seq

Experimental evolution with BYDV

» Luteovirus
» Aphid-transmission
» Mixed PAS/PAV population ==

» Wheat — Oat —Barley (2 & 6 rows)— '~

B
. . ¥
What do we miss with consensus ?

» Sanger time : 1 seq >Consensus sequence

T
» HTS time: Million seqs

» Behind the consensus:
» Quasi-species

The classical approach: consensus tree

Mapping Consensus approach

Reference Consensus se quences Phylogenetic tree

| Reference

I f I I f 0 Reference
123 ass [

Reference

o

On the importance of SNPs behind consensus
genome

PLOS PATHOGENS

o

RESEARCH ARTICLE
Transmission modes affect the population
structure of potato virus Y in potato

Washington da Silvas"2**, Denis Kutnjak %4+, Yi Xu2%, Yimin Xu®7,
James Giovannoni®”, Santiago F. Elena*®, Stewart Gray

A step further: behind the consensus sequence

Popuiation apor rosch

g Rising thanks to Minion technology

-~
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A step further: behind the consensus sequence

BYDV-PAS (Consensus) BYDV-PAS (Fst)
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Conclusion

Conclusion

» Decade of exciting discoveries

» Decade of exciting characterization is coming

' . @ 5 \
Biology Monitoring @ @

Ecology

0
@ Reliability

& many others...
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Thanks to the organisers for the invitation

Thank you for your attention
& your participation to the pools !

Sebastien Massart

sebastien.massart@uliege.be

, @Be_Phytopath




