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Molecular markers
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UPOV/INF/18/1

Model 1: Molecular Characteristics as.
Predictors of Traditional’ Characteristics

) Gene-specific markers for predicting
individual phenotypic characteristics. (Reliable
linkage between the marker and the
expression of the characteristic required)

- eg. disease resistance

b) Use of a set of molecular characteristics which can
be used to reliably estimate traditional
characteristics: e g. quantitative trait loci (QTL)
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Current situation

DUS testing tomato (only morph)

*  Resistance/Susceptibility for the obligatory diseasesis.
usedto selectrelevantrefrence varities (Gouping
characteristics)

- Wit the informationofthe candidate onthe Technical
‘Questionnaire (TQ) references inthe same group are
Selected.

+ Information on TQ for a candidate variety mustbe
conimed

+  Confirmation is done by bioassay

- PCRestis only perormedwhen problemsin ioassay
a5 etra confimation

4 - Wnat shoud be done ifa bioassay is not avaiable,

nak ftuinbouw not possible o when a bioassay is dificult?
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Proposed strategy

DUS testing tomato (both morph and DNA)

“First PCR test performed on seedlings

~ forresistant candidate varities - min. 20 ndividual plans (also
checkon uniformy).

~ for susceptile candidatevarieis - 2 individual
“When resistance gene present and TQ resistant: enough
proof o bioassay needed.

“When resistance gene absent; bioassay wil be
performed (min. 20 piants, aiso checkon uniformiy).

“When PCR result and TQ do not match; bioassay
possile)

“When there is any (other) doubt: bioassay (fpossie).
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Benefits of PCR tests

1. PCRresults are complementary
to bioassay results. Increased
reliability

2. PCRtestsare fasterand
cheaper than bioassays.

3. Goodalternative when
bioassay is:

1 Not available

2. Not possible (because of e g
Quarantain status)

3. Difficult to perform and/or to

~ reproduce (false positives and false
nak ftuinbouw )
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Overview of possible tests |

Disease resistance in tomato:

Meloidogyne incognita
+ M2 (raditional PCR)

+ Tomato Mosaic Virus (ToMV)
+ Tm1 (raitional PCR)
+ Tm2andTma: tetra ARMS)

+ Verticillum dahiiae
+ Ve andVe2 (same locus) (elra ARIS)

« Fusarium oxysporum . sp. lycopersici
+ 12 gene (raditional PCR)
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Why these tests |

- Weloidogyneincognia
=M1 (vzstonsl POR)

- Tomato Mosaic Virus (Toin)
=T (ritorai POR)
© T2 2nd Tz (2 ARUS)

- Verdeilium dahiise
Vet 2nd V2 (same foous) (a7 ARUS)

- Fusarium oxysporum . sp.lycopersici
~ L2gee (isiioral FCR)

o significant problem with bioassays

1.Complementary results —more reliabiity
2 Fasterand cheaper—cost effcienty
3 Managementof reference collections:
- Gain newladditional data for oldvarieties
-To screen (old) reference varieties
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ARMS: example

Example: Amplification Refractory
Mutation System (ARMS) for the
detection of Ve-1/Ve-2 and Tm2/Tm22

E e——
~ Tessianenale
” Homozyoous
nak tuinbouw ‘ el
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Correlation

E Verticillum dahiiae Ve1 and Ve2 genes
Ve1-ve2 new haplotype = intermediate.
resistance.

¥ Discovery of combination ofnew alleles (=haplotype) that

mightexplain newly observedintermediate resistance
Tevels for Verticillum.

Meloidogyne incognita W12 gene
ation PCR
120

99%
1 resistantfragment Susceptible n bioassay
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This candiate varety alsohad nermedite resistancelevel forle.
This appication was fot regsvated. Not DUS.
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Correlation

Tomato Mosaic Virus (ToMV) Tm2 and Tm2?
Total # var
100

Correlation PCR vs TQ and

Fusarium oxysporum . sp. lycopersici 1-2 gene

100 100%
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Overview of possible tests Il

Disease resistance in tomato:

+ Tomato Sported Wilt Virus (TSWV)
+ w5 (Taghan PCR)

+ Tomato Yellow Leaf Curl Virus (TyLCV)
* Ty-11Ty-3 (Melt Curve analysis)
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Why these tests Il

Disease resistance in tomato:

+ Tomato Sported Wilt Virus (TSWV)
+ Tomato Yellow Leaf Curl Virus (TyLCV)

Problems:

TSwv:
-Quarantain pathogens inEU
-difficultbioassayin a tent

“Trips

“Very instablevirus

“Many false negatives sometimesfalse positives

Tvicy:
-Quarantain pathogens inEU

No bioassay

White Fly

+Bio Assay based on Agrobacteriuminoculation with
transgen
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TyLCV: melt curve assay

Example: melt curve analysis for TyLCV

| Susceptivlealiele=
delefion of 12 base pairs.

PCR productfor resistantallel
melts 3t75°C (yellow peak)

\ PCR productfor susceptible allel
melts 3t80°C (red peak)

Ina heterozygous variety both

g | T | peakssrevisuadle (olue)
naky/tuinbouw —
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Correlation

TSWV Sw-5
Total # var
18

Total # var
a7

TILCY T-11y-3
Total # varieties
15 100%

Bioassayis not(vet) possible.
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Overview of tests IlI

Cytoplasmatic Male Sterility (CMS)
in Brassicaceae

Broccoll
Caulfiower
RedCabbage
White Cabbage
‘Savoy Cabbage
Brussels Sprout
Curly Kale:
Kohirabi

‘Oguratype cytoplasmatic male-sterify from Japanese radish
(covered by confidentiality clause)

CHS markeris locatedin orf138
nak {tuinbouw Fertie varisties donot have orf138
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Procedure CMS-PCR testing

Cytoplasmatic Male Sterility (CMS)
in Brassicaceae

‘Seeds are sownon wet fter paper. Afer one week seedings are
harvested.

For ferte variete: 5 pools of individuals are sampled
‘and analysed by Taglian FCR.

For sterle varitis: min. 20 mdividual plants were
G

T Only when problm: uniformtyprolem or when cotradictoyto TQ
,ﬂ ‘2 morphology test wilbe performed
UC
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Correlation CMS

Results 2013:
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From 165 candidate varieties (2011-2014)nal Brassicaceastested only.
one PCR resultnot in accordance wih TQ/morph test(99,4%).

Different source of steriity (not OGURA-type)
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Future perspective tests |
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ineogoia
T o o)
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0 PCRis complementarytothe bioassay.

Q Fast

fer and cheaper

3 Good helpto screen and manage the reference collection

Proposal:
include PCR tests in the UPOV guidelines
on crop-by-crop basis
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- Tomato Spored Wi Virus (TSW)
1 <" 5x3 (st FCR)
I Tomato Valow Lea Cart Viraz LGV
e T3 ek Curve syt

Proposal: include PCR tests in the UPOV guidelines

From CPVO protocoltomato(TP/044/4 Rev)
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Future perspective

Cytoplasmatic Male Sterility (CMS)
in Brassicaceae

‘Oguratype cytoplasmatic male-sterify from Japanese radish
‘covered by confidentialty clause

Companyis wilingto make the marker available for EOs
for DUS research only

Legal discussion within UPOV about howto deal
with confidentiality
to make surethat the markeris usedfor DUS purposes only.
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Quality in Horticulture
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