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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: TSWV

TWV/51/10 (2017)
Ad_58: Resistance to Tomato spotted wilt virus (TSWV) 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
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TWV/51/10 (2017) Ad. 51: ToMV

Ad. 51: Resistance to Tomato mosaic virus (ToMV) Little details in TG

(ii) DNA marker test
Literature reference
does give ready-to-

use’ primers and also
supply references to
target sequences for

resistance and
susceptibility alleles

: = .
resistant allele T|r_v22£ present: Momor, Persica, Campeon

8. Interpretation of test results the presence of the alleles tm2._Tm2, Tm2° lead to_different (Genebank)

S e e rmed 1o erve H H
msstance lsabsentorgresent forlhe variety (un anomef mechansm‘ Useful for |mmed|_ate
eg.gene Tm1). use but also provide

m2m2 Tm2im? or Tmo%itm2 or flexibility in primer and
marker test Tm2Tm2 Tm2Tm2 or assay design
{occurs
[1] absent resistant [9] resistant
51.2 Strain [1] absent 9] resistant [9] resistant
51.3 Strain [Mlabsent [ [dlresistant |

TWV/51/10 (2017) Ad. 48: Fol

More details in method
Ad. 48: Resistance to Fusarium oxysporum f. sp. lycopersici (Fol description inTG

1) DNA marker test

Resistance fo both race 0 fex Tl and race 1 i
g,@gﬂ-ﬂwmﬂﬂ ZObsenations

No reference to
literature as primers
are only partly
described in scientific
papers and partly
developed by
Naktuinbouw

P n

2 0 of o prnrs cac T

G o e — : NO Flexibility in primer
T i s e w012 o e e s smens whit and assay design

3. inal extension sep o 12°C or 10 minues,
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wssr  Addaped proposal for Fol marker

2|
51 Preparation DNA harvest individual plant a part of a leaf_Isolate total
DNA of each individual plant separately with a standard DNA

Isolation CTAB/SDS based). Re-susi in 100 pl
i or another suitable buffer. Dilute total DNA to 1/10
o DNA N

52 | Preparation PCR
»  25ulof 10x reaction buffer
2mM MaCh
. - ’ ’ +  01uMofresistance primers each
6.PCR conditions 1. inifial denaturation step at 84°C for 3 minutes e
5 = 0.2 uM of susceptible each
235 cycles at 94°C for 1 minute, 56°C for 1 minute, and 72°C for 2 = QZuMof susceplible primers each
= s + 200uM of each of the four aNTPs
3. final extension step of 72°C for 10 minutes s—wglof Tag DNApolymerase |
6. | PCRconditions 3
N initial ration step at 84°C for 3 minutes
for 2 minutes

Bringing back the
flexibility in primer and

assay design?

In the report of the TWV/51 meeting

TWV/51/16
Ad. 51 (i) to add chapter 3 and 6 of Char. 48 3. Is primers
Ad. 58 (i) to add chapter 3 and 6 of Char. 48 6. PCR conditions

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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eeomngsCUrrent status of the TG tomato

‘Allele for resistance
Universal reverse
Allele specific probes

case the DNA r test result does confirm the
declaration in the TQ, a bio-assay should be performed to
observe whether the variety is resistant due to another

ceomange OUrrent status of the TG tomato

Ad. 51: ToMV

1 | Pathogen Tomato
2 | Eunclional gene Im2/2: (with two resisiance alleles Tm2 and Tm22 and one
susceptipility allele Im2)
31 | Assay 110 check resistance Quier primer TMY-2286F.
Quier primer TMY-2658R,
SCTCATCAAGCTTACTCTAGCCTACTTTAGTS!
Tm2 SNP2493R:
SCTGCCAGTATATAACGGTCTACCGY —
32 | Assay 2o check allele for Quier primer TM2-748F. )
susceptibility or resistance 5CGGTCTGGGGAAAACAACTCTS!
Quter primer TM2-1256R;
SCTAGCGGTATACCTCCACATCTCCY
TM2-SNP9O1misR.
5 GCAGGTTGTCCTCCAAATTTTCCATCS'
TM2-SNPRU1misF.
SCAMITCOACTGACGGAMCAGAMGTTS.
Eormat of the test

Kl

Number of least 20 plants

51.1 Strain 0 [1] absent (9] resistant [9)] resistant
512 Strain 1 Hlabsent [lwsistan| | [Slcesistant |
L ULabsens Uabsent [SLesistant

S
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EU situation vs UPOV

In general
* In EU the UPOV TGs are generally translated into protocols TPs
» These protocols are not guidelines but are mandatory

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

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

. n_r:.:umpl-n- ot

Aete 1 (1) ::::::::Ei::::::::::_i Improved method: = Q@
e TagMan SNP detection o

RN meeSsnRs e e e Only 1 assay: m—2_e

PCR products Using tm2, Tm2 and e —
R Tm22 specific probes ™ Jt.. o
SeestaTpeen — . -

T ’ *

1
| F
e |

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)
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Improvements of the method to detect the marker
[ ]
Old Assay 1 New TagMan assay combines old Assay 1 and 2
Tm2 vs Tm22 (which resistance allele is present) i T
24 plants : E
per variety  Hed ot o RACA LA "-""'E" et |
bl s e “Isusc
uuuuu E.c=cosa-ddan Bonessan ___;l—FeS
''''' 2 === e ~ Tres
i B . :—'_Fes
Old Assay 2:
tm2 vs Tm2/Tm22 (susceptible allele vs one of
the resistance alleles)..... Replaced by TagMan
What information is essential?
[
1 Pathogen
2 Functional gene
3 Primers
3.1 Primers to detect allele susceptibility
3.2 Primers to detect allele for resistance
4 Format of the test
4.1 Number of plants
4.2 Control varieties
5 Preparation
6 PCR conditions
7 Observations
8 Interpretation of the test results
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AN

nak ftuinbouw

[End of Annex and of document]
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