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What information is essential for
‘character-specific molecular markers’ 

in Test Guidelines

Naktuinbouw
Hedwich Teunissen, Daniel Deinum, Sebastiaan Flanderhijn, Amanda van Dijk

Aim of this presentation

Guidance proposal and discussion:

• NOT On how to develop ‘character-specific molecular markers’

• NOT on how to validate the ‘character-specific molecular markers’ and to establish a reliable
correlation between marker and DUS charateristic

• NOT On how to routinely test for ‘character-specific molecular markers’

• NOT On the application of ‘character-specific molecular markers’ in DUS procedure

• On what information is essential to submit in UPOV test guidelines to ensure
harmonized use of the character-specific molecular marker
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TWV/51/10 

• In TWV/51/10 (2017) (partial revision of TG for tomato) three molecular
markers were proposed as alternative method for the bioassay to examine
resistance characteristics (model 1)

• Ad. 48: Resistance to Fusarium oxysporum f. sp. lycopersici (Fol)
• Ad. 51: Resistance to tomato mosaic virus (ToMV)
• Ad. 58: Resistance to tomato spotted wilt virus (TSWV)

Ad. 58: TSWVTWV/51/10 (2017)

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

The marker 
format 

follows the
format of the

bioassay
protocol in 

the TG
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Ad. 51: ToMVTWV/51/10 (2017)

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)

The marker 
format 

follows the
format of the

bioassay
protocol in 

the TG

Useful for immediate
use but also provide

flexibility in primer and
assay design

Ad. 48: FolTWV/51/10 (2017)

The marker 
format 

follows the
format of the

bioassay
protocol in 

the TG

More details in method
description in TG

No reference to
literature as primers 

are only partly
described in scientific

papers and partly
developed by
Naktuinbouw

NO Flexibility in primer 
and assay design
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Addaped proposal for Fol markerTWV/53/7

Bringing back the
flexibility in primer and

assay design?

In the report of the TWV/51 meeting

3. Is primers
6. PCR conditions

TWV/51/16

Request to add the information of the primer sequences and the PCR conditions for
both ToMV and TWSV as was done for Fol

Request for more detailed
information
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Current status of the TG tomatoTC-EDC/mar18/8

Ad. 58: TSWV

old

new

Current status of the TG tomatoTC-EDC/mar18/8

Ad. 51: ToMV

old

new
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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 generally translated into protocols TPs
• These protocols are not guidelines but 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

Essential? Proposal or remark

1 Pathogen YES

2 Functional gene 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 (more is also possible)

4.2 Control varieties YES Example varieties for alleles homozygous for susceptibility (expression note x), homozygous for resistance 
(expression note y), heterozygous (expression note x, y or z)? 

5 Preparation NO Depending on the method used. Not in the TG but detailled 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 detailled 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 detailled 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)

What information is essential?
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[End of Annex and of document]
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