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Seqhececi\len: a major project to develop NGS
GEVES tools for multi-target detection of bacterial and
wensesreromence fUUNGAl pathogens transmitted by vegetable seeds
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Seeds enable genetic resources to be disseminated as part of programmes to select, multiply and
marRet varieties throughout the world. At the same time, seeds are also carriers of a diversity of micro-
organisms (collectively referred to as the microbiota), which can be beneficial or detrimental to plant
health. The availability of accurate and high-throughput methods for identifying seed lots of high
sanitary quality is therefore essential for the seed industry.
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First results and Next steps of SecjRecect\Ueq project

First results for BACTERIAL targets: lllumina

sequencing run to evaluate the optimal parameters
for the detection protocol using gyrl3 marker

Detection process
by metabarcoding

1 - Sub-samples
from seed lot

/291 seed samples characterised by\ 4 4 size of seed subsamples tested:
sanitary analysis: 27 crops healthy or 500, 1000, 5000, 10000 seeds

contaminated by 16 bacterial species
(1 to 3 per sample)

—> Greater diversity of

ASV with 5000 and
—> Greater diversity of 10000 seeds

ASYV for the Apiaceae, \

Brassicaceae, and

\ Cug;ﬂta\csae families /

/13 different soaRing protocols tested (buffer volume per gram of seeds,\
temperature, duration, shaking) followed by a grinding step or not

Best detection results with 1to 3 ml of
buffer per gram of seed, soakRing at 4°C
overnight with shakRing, and grinding

o J

/5diﬂ"erent isolation DNA protocols tested: NaOH-TrisHCI, DNeasy® BIood\
& Tissue (Qiagen), Maxwell® HT gDNA Blood (Promega), NucleoSpin® 96
Food and NucleoSpin® Tissue (Macherey-Nagel)

- .

- More ASV and better detection results with
Neasy® Blood & Tissue (Qiagen) and
\ NucleoSpin® Tissue cherey-Nagel) /

/ First diagnostic performance evaluation:\

291 seed samples = 399 pathogen detections (including internal
controls spikRed into some samples) + 126 pathogen non-
detections (negative results in health screening)

Expected Expected
+ -
Obtzilned 560 57
\Obtajlned 139 104 /

Next steps for bacterial targets:

- New bioinformatic analysis using the updated
version of the gyrB database

- Development of a bioinformatics tool Ffor
detecting gyrB target sequences in addition to
the taxonomic assignment process used

- Advanced statistical analyses of the results
produced to define the optimal parameters for
the detection protocol

- Improvement and evaluation of the analytical
sensitivity across several host-pathogen pairs
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5- Next-generation
sequencing

Pseudomonas 000"
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/\ ﬁ vivo evaluation of the long-read ITS marhh
\ Sample

Between 500]

‘ and 1000
seeds tested

2- Seed soaking

/N

/Pa rameters [ES[E(D

- 2to 11 mlof
buffer

- 4°C overnight
with shaking

( Grinding or notj

Gne isolation DN/)

protocol tested:
NucleoSpin® 96

Food (Macherey-
\_ Nagel) )

4 - DNA markers
amplification

long-read ITS

+ MinlON
Oxford

Nanopore

6 - Bioinformatic analysis
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Analyses acides nucléiques

First results for FUNGAL targets: Development of a

long-read ITS marRer to enable species-level
identification using Oxford Nanopore technology

Negative control Healthy

14 characterised gDNA extract from
Alternaria, Fusarium, Penicillium, Plenodomus,
Rhizoctonia and Stagonosporopsis isolates

Positive control 1 characterised gD raction from A.
. solani isolate with e copies of ITS
gDNA Alternaria

mg{her

[Positive control
gDNA pool

Zucchiniseeds  Stagonosporopsis cucurbitacearum

Corn salad seeds S‘nosporo.:leri‘

Carrot seeds Alternaria dauci and Phoma sp.
Soybean seeds D-he/Ph omplex
\ Tomato seeds Fusarium oxysporum /

N 4

In silico analysis of the long-read ITS marker:
- Collection of 11815 long-read ITS sequences from Alternaria,
Fusarium, Diaporthe, Stagonosporopsis...
- KI-S tool (Briand et al, 2021) for the calculation of the
percentage of shared 15-mers between all long-read /TS
sequences and the circle pacRing representation
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A. dauci

Example for Alternaria :

Iternata A*
A.atra «_ \* . ‘
S \

Thresholds (identity percentage)
®<80% ®>80%®>95%®=100%

Species (number of long-read
ITS sequences)
® A, novae-zelandiae (1)
® A. arborescens (11)
® A. brassicicola (5)
® A. postmessia (4)
© A. alternata (174)
A. tenuissima (24)
® A. consortialis (1)
® A. brassicae (11)
© A. ethzedia (2)
® A. solani (5)
® A. porri (1)
A. atra (3)
® A. dauci (9)
A. radicina (13)
® A. conjucta (2)
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A. brassicae r

A. solani A. ethzedia

Next steps for fungal targets:
- Analysis of sequencing run using the newly

developed long-read ITS database
- In silico evaluation of the newly produced Oxford
Nanopore ITS marker
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