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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. 
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Application of 
molecular marker       

techniques

 
 
 
 

 Status of DB construction in KSVS 

>
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 Use of Molecular Markers in KSVS

 
 
 
 

 The Selection of ‘Similar Varieties’ in DUS testing
- Use the Molecular marker for selection of ‘Similar varieties’ in DUS test since 2010
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 The Selection of ‘Similar Varieties’ for DUS testing
- 2018, Lettuce have no distinctness in marker test             Select as a similar variety

100%

 
 
 
 

 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%
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Baekcheon)

Baekcheon

Danwhangdo)
Danwhangdo

 Infringement of PVP

sam
ples

 
 
 
 

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

Breeding combination 1

Breeding combination 2

Breeding combination 3

The suspicious variety
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 Genetic analysis for seeds in market : pepper

- Spicy
: yes(1, 3), None(2, 4)

- Anthocyanin coloring
: week(1), medium(2, 3, 4)

- Spicy
: None(1), None(2,3, 4)

- Downy hair
: very week(1), week(2, 3, 4)

- Sample: 336 varieties
- Time for analysis: 5 months
- Method: SSR

100%

100%

 
 
 
 

Recent research 
progress and   

challenges
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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

 Purpose of recent research

 
 
 
 

 SSR vs SNP

Work flow and items
Time required

SNP SSR

Preparation of sample 20 min.

DNA prep. 1.5 hr.

PCR mixture 10 min. (multiplex) 60 min. (single rxn.)

PCR cycling 2 hr. 2 hr. ~
※ dependent on No. of instruments

Electrophoresis - 2 hr. ~
※ dependent on No. of instruments

Data input & analysis 10 min. 2 hr.

Total time 4 hr. 9 hr. ~

Total cost* ~ 200$ ~ 5,000$

* cost for beginning of initial operation
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 Recent research for PVP in KSVS

Mining SNP loci
with GWAS 1

2

3

Development of high-throughput 
SNP array

Analysis SNP panels
associated 

with phenotype

Development of
Core SNP marker

Analysis of 
Field test data

Correlation analysis
between genotype

and Phenotype

Barcoding of DNA profile SNP  
each variety

Development of DNA barcoding 
system for variety identification

• Flowchart for research

 
 
 
 

 Recent research for PVP
• Goal for research

Variant: SNP
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< Chromosomal distribution of 17,877 SNP >

< SNP mining for Lettuce(Lactucasativa L.) using GBS > 

 Recent research for PVP
 Lettuce: GBS analysis of 96 varieties (1st)

 
 
 
 

< Total SNPs, intergenic,genic, CDS, intron,
UTR and gene number >

 Recent research for PVP

< Population structure >

 Lettuce: GBS analysis of 96 varieties (1st)

< Genetic relationships >

< Statistic results of transition and transverson of SNP > 
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 Recent research for PVP
 Lettuce: 1st Field test of 96 varieties with 37 item in TG

 
 
 
 

 Recent research for PVP
 Lettuce: GWAS of lettuce (1st)
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 Recent research for PVP in KSVS

< Manhattan plots for each phenotypes > < Leaf: number of divisions >

 Lettuce: GWAS of lettuce (1st)

 
 
 
 

 Relocation of SSR DB
 Crop # : 25
 Method : SSR

3100xL 3730xL 3500xL

DB relocation

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