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& Introduction

© Strawberry
« The strawberry genus, fragaria, belongs to the Rosaceae
family, subfamily Rosoideae (Davis et al. 2007)
« The Fragariais comprised of 23 species.
- Cultivated strawberry is Fragaria x ananassa.
- F. vesca, . nubiola, F. viridis, F. virginiana and others
© Karyotype of strawberry
+ The basic chromosome number in Aagariais x=7 (ichijima 1926).
+ The Fragaria species comprise a polyploidy series.

- Diploid(2n=2x=14), Tetraploids(2n=4x=28),
x=42), Octoploids(2n=8x=56)

Hexaploids(2
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a Introduction

O Cultivation area of strawberry

* Cultivated area is located in Europe(63.3% of the total

area), followed by Asia(14.8%) and North and Central
America(13.8%)(Davis et al. 2007)

O Cultivation area and yield of strawberry in Korea

+ Major cuirs
- Sealhyang, Maehyang, Keumhyang
- 78% of cultivation area(2013)

R —)
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& Introduction

© Status of plant variety protection(PVP) of strawberry in Korea

« PVP : A variety protection right have an exdusive right to
exploit the protected variety commercially and industrially.

« From 7. Jan. 2012, strawberry was designated as crop for PVP

PVP Applications ‘Application by Origin
2012 21 Korea 29
2013 18 Jaban 2

UsA 5
2014 B ™ 7
Total 48 Netherlands 1

(KSVs, Oct 2014)
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Introduction

© Necessity of DNA marker development of strawberry in Korea

- Strawberry are capable of vegetative propagation via the
production of runners.

+ The unregulated propagation and distribution of patented varieties
has become a serious problem (Kunihisa, 2010)

- Recently, propagation of strawberry by tissue culture have
increased and observed var

ion in Korea

+ Morphological characteristics are influenced by environment factors
and difficult to impartial observer

- Development of DNA marker and construction DNA profile database

is needed to protect breeders rights.
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ra Literature Reviews : Variety Identification
of Strawberry using DNA Markers

Variety

identification of

strawberry

3

@ CAPS may also fulfll the BMT guideline but their use in DNA profiling database
of plant varieties has not yet been explored.

3 Limited SSR marker information and varieties

 New candidate varieties have strongly increased in Korea
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ﬂ Objectives

*To select SSR markers for strawberry variety

identification
* To construct of DNA profile database for strawberry

varieties using SSR markers
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x Materials

© 100 varieties (Origin : Korea 27)
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& Materials

© 100 varieties (Origin : Japan 33)
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ﬂ Materials

© 100 varieties (Origin : China 2, USA 27, other 1)
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Materials

© 100 varieties (Origin : UK 6, Canada 2, Netherlands 2)
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Methods

© Simple Sequence Repeat(SSR) analysis

Selection of SSR

Construction of SSR profile

Classification e S
Varieties 21 varieties 100 varieties
Primers 274 SR markers. 25 SSR markers
5 polyacrylamide gels, | API31304 Genetic analyzer
Genotyping " | GeneMapper software(Applied
silver staining Eo s, o,
- polymorphism level
Polymorphism information content(PIC)(Anderson et al, 1993)
Data analysis |+ Genetic relationship

NTSYS-PC_version 2.01(Rohlf, 1998), Jaccard's coefficient

- Correlation analysis - Mantel test(Mantel, 1967)
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% Results
R

© The selection of polymorphic SSR markers in 21 varieties
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& Results

© Polymorphism of SSR markers between 21 varieties
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& Results

© Detection of allele number and size at the CFVCT016
and UDF017 locus

T | o

The PCR products were separated using a Genetic Analyzer 3130XL and detected
using GeneMapper software.
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Results

© SSR markers used to strawberry DNA profile database
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+ Ratio of SSR marker selection — 25/274 (9.1%)
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Results

© Origin of 25 SSR markers of strawberry DNA profile

database
Number of database SSR markers ___Origin of SSR markers
2 Fragaria x ananassa
5 F vesca
5 F viridls
2 F nubicols
Total 25

+ SSR markers of £ vesca £ wiidis £ nubicols were also

amplified in Fragaria x ananassa.
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x Results

© Database of 25 SSR profiles for 100 strawberry varieties
Marker Variety

L |
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Results
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Results

© Genetic relationship of 100 strawberry varieties using
25 SSR markers

© 25 SR markers .
identified 98 varieties !

except for 2 varieties

« Cluster analysis of =
100 varieties was .
categorized into 7

major groups

+ Genetic distance e

- 027~100
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© Group I : 42 varieties — diided into 2 groups at 0.40 genetic
M—WL ‘similarity

« Varieties showed  high
genetic similarity

- “Chodong’ and ‘Donner’:
95% genetic similarity

ERLEPTLIT

<pedigree>
“Kurume103' X ‘Donner’

1

“Harunoka' x ‘Yachio'

|

“Chodong’
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Results

O Group I : 42 varieties

Grow12
Usvar)

3 e =
13 nidnang Korea
3 Seonhong Korea
23 sohong Korea
52 Henme Japan
7 Sancheomang  Kovea
18 Machyang Korea
2 Dasuang Korea
21 Sugoung Korea
8 snmyong Korea
10 Snasomee rea
16 Keumng  fores
9 Sndschong Ko
s res
20 Dambyang Korea
praey res
17 Seobyang Korea
31 Todinomine Japan

%

« There was no high genetic
similarity varieties in group I-2.

The most strawberry varieties
developed in  Korea were
categorized into group I-2.

Because most korea varieties
are crossed from ‘Maehyang’
and  ‘Tochinomine’, ‘Akihime’,
‘Nyoho'.
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Results

© Group I : 5 varieties
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Results

© Group IV : 17 varieties — divided into 2 groups at 0.47 genetic
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Results

© Group V : 8 varieties © Group VI: 2 varieties
GomV No ey name  Oign GVl No Vrey name  Orign
5 I e e e
@
100 Tango Netheriands 1 Chunszong. Chnz
® ek Mol L
M © Group VI : 2 varieties
G s rekmare W ——————————
= e GV Mo ey rame orign
84 Jucunda e 75 Damow usa
= b= =
- " ot et





image28.png
ﬂ Conclusions

© Out of 274 SSR primer pairs, 25 primer pairs were produced
reliable, reproducible and easy to interpret fingerprint.

© DNA profile database for 100 cultivated strawberries were
constructed by 25 SSR markers.

© Cluster analysis was categorized into 7 major groups
reflecting breeding site and pedigree information.

© 98 varieties except for two varieties could be discriminated by
marker genotypes.

© These markers will be useful as a tool for protection of plant
breeders' intellectual property rights in addition to means to
resolve seed disputes relating to variety authentication.




image29.png
ﬂ Future Plans

© Application of SSR markers to DUS test
- Selection of similar varieties through genetic relationship
analysis between existing varieties and candidate
varieties

© Correlation relationship between marker genotypes
and morphological characteristics (UPOV option 2
approach)
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Thank you

Jee-Hwa Hong : hongjh1o@korea kr
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