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Aim of this presentation

Guidance proposal and discussion:

Which information is essential to include in the explanation of UPQV 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

(ii) DNA marker test

Dominant resistance gene Sw-5 is always associated with resistance to TSWV strain 0. The
presence or absence of the allele for resistance can be detected by the co dominant marker as
described in Diangse, E.C. et al (2010). Specific aspects:

1 Pathogen. Tomato s wilk virus

2. Functional gene Sw-3b

3. Primen )
317 Allele for susceptibility Sw3-Vatl-F: 5-ACAACA

SwS-Vat2 F: 5'-CATCAAACAA’
32| Aliele for resisance Sw-Res F: 5 ATCAACCAATACAGCCTAACC

L B Lo e

347 Allele specific probes Sws-Susl:
5"-VIC-TACATTATGAAGGGTTAACAAG-MGB-NFQ-3'
SwS-Sus2:

5" -6FAM-ACAACAGAGGGTTAACAAGTTTAGG-BHQL-3
Swi-Res.

4. Format of the test
41 Nomber of plants per geaotype | at least 20 plants

Little details in TG Literature reference 42 Conteo vanties e o e Arcljndggs
T . . i i’ » ‘homozyzous allele for resistance preseat: Montealto
Flexibility in primer and ] d0€s not give ‘ready o e gty | [

to-use’ primers but 6. PCR conditions T il densraio g 10 957 and PCR
supply target 2 40 yele 15 s 95 sad 1 i S0°C. By e cnts | MNOUYQVGTHITOY 41
sequences for abaeat

resistance and
In case the DNA marker test result does not coafirm the

susceptibility alleles declarstion in the TQ, 2 bio-sssay should be performed to

observe whether the variefy is resistant due fo another
b

assay design

Example: ToMV tomato

Original proposal Current version

() DNAmarkertest

Resustance gene Tm2 gives resistance to ToMY. Gene Tml bas two dominant allele for
resitance: allle T2 i abivays associated with resistance to strain 0 and 1, allele Tl is
aliays essociated with Fesistance 10 srtin 0, | aad 2. The preseace o« shcace of both allele
for resistance can be deteced by the co-dominant markers 38 descibed i ygag P & ol
(2010). Specific aspects:

1. [ Pathogen | Tormato mosaic virus |
[27 T Functional gene | T2 2" (it o aleles for resistance Tral nd T2 and |
i [ Primen
31| Assay 1 o check esisiance | Outes primer TMV-2264F-
alle Toa2 o T2 $'GGOTATACTGUGAGTGTCCAATTCS
TLV2SSSR:

32| Assay 2 1o check allele for Outer primer TAD.T48F:
susceptibility orresistnce | 5

oL L —— Primers

i i and PCR

S'CAAATTGG: AGTTS' ..
conditions

[ 4| Fommatof e tent
41 Number of plann  per | stleast 20 plans
genonype

13 Coutro varicties bomezy gous alile for susceptiily a2 peesect Jomach
Mo, Mooeymaker |
bomozy gous allel for sesictance Tind presest Mapeisa |
homozygous allele for resisance Tmd: present Mociaex, |

|512Straing |
51.3 Strain 2 Iilabsent [ilabsent [olresistant |

Literature reference
does give ‘ready-to- | e— s et |
use” primers and also e S |
supply references to e e b 3L 912k
target sequences for

Useful for immediate
use but also provide

In chse the DNA marker test sesalt does mat condin the |

declration inthe TQ, » bio-asay should b performed to |

observe whether the vanety i resistant due to another
has Like sene Taal.,

flexibility in primer and
assay design

resistance and Tamet| = ERT et
susceptibility alleles s | e | e | o
(Genebank) T 1
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EU situation vs UPOV

In general
* In EU the UPOV TGs are converted into European Technical
Protocols (TPs) wich 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

To M V . I:i_r:AtumpI-u- E:m
-------- Tocnomsonans = e =0

T mannems i e S i) Improved method: Q_ o C
oy s e TagMan SNP detection L=
TR SEenaEeR e Only 1 assay: i 2 o
er products Using tm2, Tm2and =« —
P Tm22 specific probes ™ Jt.. o
- L . e
T

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)




TWV/54/7
Annex, page 4

Improvements of the method to detect the marker

Old Assay 1 New TagMan assay combines old Assay 1 and 2

Tm2 vs Tm2?2 (which resistance allele is present)

Which information is essential?
I N e

Pathogen

21 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

23 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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nak ftuinbouw

[End of Annex and of document]
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