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Molecular Marker Techniques have been used in the Korea Seed and Variety Service (KSVS) as an effective
tool not only for improving the reliability of DUS testing but also for enforcement of Breeder’s right. KSVS has
constructed the molecular marker database for more than 5,000 varieties of 30 species, including most staple
food crops, vegetables, some fruits and ornamentals. In this presentation, applications of the techniques and
some results in 2017 to 2018 are highlighted. Also some challenges and the prospects are discussed here.

[Annex follows]
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Application of
molecular marker
techniques

® Status of DB construction in KSVS
= 30 crops, 5,272 varieties

< Construct database for variety identification>

No. of No. of
Category Crop Techniques .. .- leg Category Crop Techniques . jatles
Citrus. SSR 13
Pepper SSR a2 Plum SSR 160
Pear S8R 87—|
Watermelon B8R 300 Fanch SSR 174
Fruit tree
Malon S8R 180 Applo SSR &7
S5R 40
Tomato S5R 122 SNP* 84
Vegetables Paraimman SHNP* 48
Chinese cabbage S5R 435 Rose SSR 70
Flower c SSR 128
Orientalmelon SSR 108 Corbara SER 0
Carrot S5R 115 55R 373
Rice
Pumpkin SSR 167 SHP* 181
Radish sSR 288 Coma Barlay ssR 7
lettuce S5R 435 Soybean SSR 148
c S5R 175 Maize SSR 20
Onlon S5R ks Mushroom Plaurotus S5R Lt]
Strawberry S8R 110
Sesame SNP* &7
Cabbage SNP 108

Total : 30 crops / 5,272 varieties

o Korea Sead & Varlety Service
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® Use of Molecular Markers in KSVS

KSVS

The National
Authority

for seed
management

® The Selection of ‘Similar Varieties’ in DUS testing

- Use the Molecular marker for selection of ‘Similar varieties’ in DUS test since 2010

Genetic analysis for DUS
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® The Selection of ‘Similar Varieties’ for DUS testing

- 2018, Lettuce have no distinctness in marker test mp Select as a similar variety
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® The Test of ‘Uniformity’ in DUS testing in Korea

- 2018, A candidate variety showed distinctness in field test by year
=) To be rejected

63%

19%

WH0 0eF 4% BOF AW ORE 050 033 106

O Korea Sead & Varlety Service
b o oo




BMT/17/14 Rev.
Annex, page 5

® Infringement of PVP

« Case: 2017 Infringement for PVP (Baekcheon) » Case: 2018 Infringement for PVP (Danwhangdo)
« Variety / Species: Baekcheon / Peach « Variety / Species: Danwhangdo / Peach
+ Result: Violation of Plant Variety Protection Right Content: No Violation of Plant Variety Protection Right

sa|dures

O Korea Sead & Varlety Service
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® Infringement of PVP

- 2018. 8. Case of technology leakages in breeding of a oriental melon

he suspicious variety

Breeding combination 1
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® Genetic analysis for seeds in market : pepper

- Sample: 336 varieties
- Time for analysis: 5 months
- Method: SSR
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® Purpose of recent research

1. GWAS

- Increasing relationships between phenotype and genotype
- To develop traits-related marker

- Effective in both discrimination and similarity of varieties

2. SNP marker
- Reliable marker
- More distributed in chromosome

- Highly associated with function

3. High-throughput method

- Cost effective and fast

O Korea Sead & Variety Service
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® SSRvs SNP

Work flow and items
SNP

SSR
Preparation of sample 20 min.
DNA prep. 1.5 hr.
PCR mixture 10 min. (multiplex) 60 min. (single rxn.)
PCR cycling 2. % dependent fnhl\:;;). of instruments
Electrophoresis i % dependent oznhl\:;). of instruments
Data input & analysis 10 min. 2 hr.
Total time 4 hr. 9hr. ~
Total cost” ~200% ~ 5,000$
* cost for beginning of initial operation

O Korea Sead & Variety Service
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® Recent research for PVP in KSVS

e Flowchart for research

Mining SNP loci

with GWAS Development of high-throughput
SNP array

Ahalysis SNP panels
associated
Development of > Barcoding of DNA profile SNP
Core SNP marker each variety
Analysis of
Field test data

with phenotype
) \. Development of DNA barcoding
R et GEEIY system for variety identification
between genotype

o Korea Sead & Varlety Service
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® Recent research for PVP

e Goal for research

cases controls
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® Recent research for PVP
= |ettuce: GBS analysis of 96 varieties (1)

= — -

< Chromosomal distribution of 17,877 SNP >
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® Recent research for PVP )
Frisbe Ambrique type “ﬂ
= Lettuce: GBS analysis of 96 varieties (15 -
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® Recent research for PVP
= Lettuce: 1%t Field test of 96 varieties with 37 item in TG
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® Recent research for PVP
= Lettuce: GWAS of lettuce (1%

Classification TG# Characterof plant
1 Seed color
19 Leaf: color of anthocyanin

Quaiitative 21 Leaf distribution of anthocyanin

28  Biade: incision ofleaf edge
31  Blade: vein
5  Leaf affiude
7 plant diameter

15  Leaf afftude in harvests
18 Leaf color'sintensity of outer leaf

25  Leaf concavo-convex

27  Blade: wave shape of edge

29  Biade: depth ofincision ofleaf edge

30 Bade: degree of incision of leaf edge

6  Leaf number of divisions
Pseudo-qualtative 16  Leaf shape

17 Leaf: color of outer leaf

o Korea Sead & Varlety Service
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® Recent research for PVP in KSVS
= Lettuce: GWAS of lettuce (1%t

<Manhattan plots for each phenotypes > < Leaf: number of divisions >
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® Relocation of SSR DB

= Crop#:25
= Method : SSR

= Marker #: 40 (in average)

= Sample # : 300 varieties (in average)

3730xL 3500xL

DB relocation

Total cost for DB relocation: - $10,000/ crop

Q Korea Sead & Varlety Service
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[End of Annex and of document]



