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Information on 
molecular markers in TG explanations

Naktuinbouw
Hedwich Teunissen, Amanda van Dijk

Aim of this presentation

Guidance proposal and discussion:

Which information is essential to include in the explanation of UPOV test guidelines to
ensure harmonized use of the characteristic-specific molecular marker

• Very detailed: same lab equipment, same supplier of primers, no flexibility
fitting the lab

• Very detailed: difficult to adapt to newer technologies, and technologies
develop fast (example: conventional PCR method - qPCR method -
sequencing)

So, can we do with less details?
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Example: TSWV tomato

Original proposal Current version

Little details in TG Literature reference
does not give ´ready-
to-use´ primers but 

supply target 
sequences for
resistance and

susceptibility alleles

Flexibility in primer and
assay design

Added: 
primers 

and PCR 
conditions

Example: ToMV tomato
Original proposal Current version

Little details in TG Literature reference
does give ´ready-to-

use´ primers and also
supply references to
target sequences for

resistance and
susceptibility alleles

(Genebank)

Useful for immediate
use but also provide

flexibility in primer and
assay design

Added: 
Primers 

and PCR 
conditions
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EU situation vs UPOV

In the tomato situation
• In parallel with UPOV partial revision of tomato, CPVO revision of

technical protocol of tomato.
• Based on the discussions in TWV and VEM the molecular markers for

ToMV and TSWV were added to the CPVO TP including all technical
details on primers sequences and PCR conditions

In general
• In EU the UPOV TGs are converted into European Technical

Protocols (TPs) wich are mandatory

CPVO-TP/044/4 Rev.3 Ad. 55 for TSWV resistance; CPVO-TP/044/4 Rev.3 Ad. 48.1-48.3 for ToMV resistance

Improvements of the method to detect the marker

ToMV

Original method:
ARMS-PCR SNP detection
1st assay: Tm2 vs Tm22 (which resistance allele is present)
2nd assay: tm2 vs Tm2/Tm22  (susceptible allele vs one of the resistance alleles)

Improved method:
TaqMan SNP detection

Only 1 assay:
Using tm2, Tm2 and
Tm22 specific probes
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New TaqMan assay combines old Assay 1 and 2

Old Assay 2:
tm2 vs Tm2/Tm22  (susceptible allele vs one of 
the resistance alleles)….. Replaced by TaqMan

Improvements of the method to detect the marker

Old Assay 1

res

res

res

susc

Tm2 vs Tm22 (which resistance allele is present)

24 plants
per variety

Which information is essential?
Essential? Proposal or remark

1 Pathogen YES

2.1 Functional gene YES Reference to literature and/or position on ref genome/sequence in public databases

2.2 Functional allele for resistance YES Reference to literature and/or position on ref genome/sequence in public databases

2.3 Functional allele for susceptibility YES Reference to literature and/or position on ref genome/sequence in public databases

3 Primers NO Sequences, reference to accessions and sequences in public databases (Genebank numbers), literature

3.1 Primers to detect allele susceptibility NO Sequences corresponding to allele(s) for expression A (susceptibility)

3.2 Primers to detect allele for resistance NO Sequences corresponding to allele(s) for expression B (resistance)

4 Format of the test

4.1 Number of plants YES A minimal number of plants required

4.2 Control varieties YES Control varieties (same as in bioassay) as standards representing alleles homozygous for susceptibility, 
homozygous for resistance, heterozygous.

5 Preparation NO Depending on the method used. Not in the TG but detailed protocol(s) as an example in annex or available 
on request from the institute that developed the marker

6 PCR conditions NO Depending on the method used. Not in the TG but detailed protocol(s) as an example in annex or available 
on request from the institute that developed the marker

7 Observations NO Depending on the method used. Not in the TG but detailed protocol(s) as an example in annex or available 
on request from the institute that developed the marker

8 Interpretation of the test results YES Relation between alleles and expressions (with its notes)
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[End of Annex and of document]

TWV/54/7 
Annex, page 5


	twv_54_7_cover
	twv_54_7_pres



