
The main official missions of GEVES are:
 - to conduct DUS and VCUS studies for the Registration of new varieties in the Official Catalogue

 - to conduct DUS studies for the Legal protection of varieties (PBR)

 - to evaluate the quality and the varietal identity of seed lots and for  the Certification of seeds, for species requiring statutory certification.

Background

Bacteria such as Clavibacter michiganensis (Cm) and Xanthomonas species (Xvepg1) affecting tomato and 

pepper production. These bacteria can be transmitted by seeds. Accurate seed health assessment using 

reliable and standardized methods is crucial to control the spread of these pathogens.

On the other hand, improving seed quality often involves various treatments on seeds. However, these 

treatments can compromise the reliability of pest detection methods.

The seed extract qPCR method (SE-qPCR), developed by the International Seed Health Initiative (ISHI) of the 

International Seed Federation (ISF) for the detection of Cm on tomato seeds, is a promising detection tool. 

Unfortunately, sensitivity decrease when applied to seeds treated with sodium hypochlorite (NaOCl).

This project aims to adapt the SE-qPCR method for application on disinfected seeds.  
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Next-generation seed diagnostics: reliable SE-qPCR 

for rapid pathogen detection in treated seeds

1Xvepg : vesicatoria, euvesicatoria, perforans, and gardneri
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Figure 1 – Process diagram of the Cm detection method on tomato seeds. ISHI-ISF method.
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Confirmation by: 

- Isolation on media (dilution plating)

- Pathogenicity test

+ 4 mL of seed extraction buffer / gram of seeds

Incubation for 14 hours at 4-7°C

Knead with a stomacher for 4 minutes

Collect 2.5 mL of the macerate

Add 1×104 cells of the IAC

Centrifugate (1,000 g 1 min) keep supernatant

Centrifugate (5,000 g 15 min) keep pellet

Cell lysis by grinding 

and with lysis buffer

Proteinase K treatment

Column purification 

Extraction of DNA

TaqMan Real-time PCR

Multiplex:

 MVS21 – PTSSK - Cmt
Controls : 

Internal amplification control (IAC): 

suspension of Cmt2 added to the 

macerate of each sample

Negative process control 1: 

seed extraction buffer

Negative process control 2:

healthy seed macerate with IAC

Negative extraction control:

phosphate buffer used for DNA 

extraction

Positive amplification control:

Cm DNA 

Non-template control: 

water used for PCR 
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DesiClaviX project 

Aim : improving the reliability of SE-qPCR by increasing the sensitivity

Lines of improvement identified: 

     Add an enrichment step

     Modify the temperature of maceration 

Methods to be tested

→Disinfection with HCl killed the cells

→NaOCl disinfection degrades residual Cm DNA

There is not enough Cm DNA to detect it by SE-qPCR. However, 

it is still possible to detect Cm by isolation on media
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Maceration: 
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LP media (no antibiotic)
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Outlooks
Test the improved method for other pathogens on tomato and pepper seeds (Xanthomonas spp.): to be able to detect several 

bacteria on the same seed extract. 

What about other types of treatment? 

2Cmt : Clavibacter michiganensis subsp. tessellarius
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