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x Contents

© Introduction
© Material and Methods
© Results
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) ' Lettuce(Lactuca sativa L.)
-
© Lettuce
+ Lettuce is a member of the family Asteraceae(Compositae), a diverse group
of plants with a global distribution
+ Cultivated lettuce(Lactuca sativa L)
« Wild species(Lactuca sermiola L. Lactuca saligna L. Lactuca viosa L)

© Morphological type of lettuce (Kristkov et |, 2008)

Number of PVP
in vegetable crops

Pepper (163)

Chinese cabbage (126)

Radish (74)

Lettuce (65)

Watermelon (47)
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xv-iﬂyldenﬁﬁﬁﬁon (1.Morphological characteristics)

Variety: expression of the characteristics resulting from a given
genotype of combination of genotypes (UPOV 1991 Act, Atticle 1, vi)
O Requirement of PVP

- Distinctness : Clearly distinct compared to the similar variety

* Uniformi

niform per every individual
- stability: uniform per year or growing cycle

0 DUS test : Long time and labor intensive, influenced by environment
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av-iﬂy Identification (2. DNA analysis)

© DNA marker : A short specific DNA sequence with a known
location on a chromosome wpTool for testing difference of DNA
sequence

© Variety identification using difference of DNA sequence

© Independent from the environment, year, growth stage, easy to

impartial observer
© Difficut to practical use due to the low correlation between
genotype and phenotype
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xPosible Application Models of DNA Markers in UPOV

© Application models of DNA markers in DUS test

- Option 1 - Use of DNA markers directly linked to characteristcs (gene-
specific markers)  eg. disease resistance characteritics

- Option 2 : Calibration of threshold levels for molecular characteristics
against the minimum distance in traditional charzcteristics

“Option 3 : Use of DNA markers s threshold levels for judging
distinctness = No consensus

~Option 4 © Combining phenotypic and molecular distance in the
management of variety collections




image8.png
x BMT Guideline

© Molecular marker selection

- Reproducibllity of data production between laboratories and
detection platforms (different types of equipment)

« Repeatabilty over time

« Discrimination power

« possibilties for databasing

« Accessibilty of methodology

I Simple Sequence Repeat (SSR)

SingleNucleotide Polymorphism (SNP)
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xTwo Types of SSR Markers

ifferent number of repeats in
regions eg. (AN, (TCNx

DNA = Genomic-55R
@NAsequenc)

OLevelof polymorphism
+ EST-SSR< Genomic SR

- RNA = EST-8R O Expressed portonof the gmomme

(cDNAsequenss) | . EST.55R > Genomic-SSR

O Interspecifictransferabliy
{ESTSSR > Genomic-SSR

© Developmentessiness
{ESTSSR >Genomic-SSR
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Literature Reviews : Variety Identification of Lettuce
using DNA Markers

[e———— 1 i
Variety
identification
of lettuce
Loz e
ts pte

2 4

© Limited SSR marker information
o It to exact allele size due to the poly acrylamide gel analysis
O Low correlation between DNA markers and morphological characteristics
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xobjedives and Experiments
Objectives

- To develop EST-5SR markers of lettuce(Lactuca sativa)

- To investigate applicability of EST-SSR markers to DUS test

Experiments

- Experiment 1: Development of EST-SSR markers
- Experiment 2 © Variety identification and DNA profile database
construction using EST-SSR markers

- Experiment 3 © Distinctness test of lettuce and correlation

between EST-SSR markers and morphological characteristics
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‘Materials and Methods
Experiment 1. Development of EST-SSR markers

) Sequence assembly

Software - CAP3 (Huang and Madan, 1995)

SR dete

Dl times repeat, Ti(), Tetra(s), Pentald), Hexald)
* Software : MISA (http/pgrcipk-gatersicbende/misa/)

+ Parameters: 18-27 nucleotides ith prodct size 100-300bp.
‘annealing temperature of SPC-80C GC content 20°C-R0°C
« Software - Primer3 (Rozen et al, 2000)
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Genotyping

6% polyacrylamide gels, »
e e ‘Genetic analyzer(ABI3130x)

Data analysis

- Level of polymorphism
- Polymorphism information content(PIC) (Andesson et &, 1993)

- Genetic relationship.
- NTSYS-PC version 2.01(Rohlf, 1998), Jaccards coefficient

- Blast analysis between markers and proteins
* BLASTX (Altschul et 3], 1990)
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. Experiment 3 : Distinctness test and correlation between
EST-SSR markers and morphological characteristics

® Varieties - 7 group containing 16 varieties(genetic similarity 93~100%)

@ Field and year : Suwon, 2011 & 2012(2 years)

® DUS test : 29 traits among 33 leaf traits
@ Breeder's DUS test (Blind test)

« Kwonnong (1), Nongwoo (1), Asia (2: breeder 4 peoples

n between EST-SSR and morphological characteri
« Use of 30 EST-SSR markers result
« NTSYS-PC version 202 (Rohlf, 1998), Mantel (1767) matrix
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x Results

<Experiment 1>
Development of EST-SSR markers in Lettuce
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x Assembly of EST Sequence

© Sequence alignment after download EST data of lettuce

41,609
- singleton
81,330 EST sequences )

(2011 uly) cars -
(Huang and Madan 1959) contig
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M SSR Detection of EST Singletons

© Summary of the in silico search for EST singletons sequence
for SSR in lettuce(L. sative)

Parameters used in screening Data generated by MISA
Total number of sequences examined 41609
T_)Tmal number of identified SSRs 4229 (100%)
Dinucleotide(2) 125 (20.70%)
Trinucleotide(s) 2500 (59.12%)
Tetranucleotice) 7 (206%
Pentanucleotide(s) 106 (251%)

Hexanucleotide(s) 280 (662%)
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M SSR Detection of EST Contigs

© Summary of the in silico search of EST contigs sequence
for SSRs in Lettuce(L. sativa)

Parameters used in screening Data generated by MISA
Total number of sequences examined 8452
o S%T_)mal number of identified SSRs 807 (100%)
Dinucleotide(2) 26 (32.96%
Trinucleotide(s) 455 (5638%)
Tetranucleatice) 13 @61
Pentanucleotide(s) BT

Hexanucleotide(s) 2 (5209
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x Nucleotide Frequency of SSR Repeat Motifs

© Number and frequency of major repeat motifs of EST-SSR in lettuce
Dinudeotide % EST-SSR dinucleotide frequency
GAICT>AT (Margante et 2, 2002)

Trinucleotide  EST-SSR trinudleotide frequency
AAG( et 2], 2004), CCGVarshney et 2], 2002)
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x EST-SSR Primer Design

© Number of primers and SSR motifs designed from SSR sequences

using primer3 program

Primer

SSA sequences source | 0T SSRmotif
esign
Singlston
an
4,228 SSR
Contig
710
807 SSR
Total 1181
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3 SSR Markers from EST Singleton SSR

© Description of 15 EST-SSR markers among 471 EST-SSR
markers developed from EST singletons of L. sativa.
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x SSR Markers from EST Contigs SSR

© Description of 15 EST-SSR markers among 710 EST-SSR
markers developed from EST contigs of L. sativa.
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x Results

<Experiment 2>
Variety identification and DNA profile database
construction using EST-SSR markers
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‘k- Selection of EST-SSR Markers

© Selection of polymorphic and band clearance markers from 352 SSRs.

Siverstained denaturing polyacrylamide gel electrophoresis(PAGE) of PCR
amplifcation in 8~23 lettuce varietes
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3 Polymorphism of Screened SSR Markers

© SSR markers screened for identifying lettuce varieties and
polymorphism of amplified SSR markers using polyacrylamide
gel electrophoresis.

e
= e e =
» . Ed )
B B = T
= - T
= = s

« Polymorphism ratio showed 5% ~ 49.2%.

- Out of 78 SSR markers, selection of 60 SSR markers showing high polymorphism,
repeatability and reproducibilty.

- Attachment of fluorescence dye(VIC, NED, FAM, PET) to forward primers of 60 SSR.
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xbetedion of Allele Size using Genetic Analyzer

CksL371 CKsLs1l CKsic-301

Amplified fagmens for 3 EST-SSR markers from 3 followng samples.
(L)loara; (2)vergreen; (3)Hotred.

- EST-SSR markers showed peak clearance more better than genommic-
SSR (Leigh et al, 2003; Simko, 2009)
« Easiness of allele size detection
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x Construction of SSR Profile Database

© Construction of SSR profile database containing 156 lettuce varieties

!

- Allele present 1, absent 0
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3 Characteristics of 60 EST-SSR Markers

© 60 EST-SSR markers selected for identification of lettuce varieties
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x Characteristics of 60 EST-SSR Markers

© 60 EST-SSR markers selected for identification of lettuce varieties
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x Characteristics of 60 EST-SSR Markers

© 60 EST-SSR markers selected for identification of lettuce varieties
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“ Number of allles - 35 per locus (van de Wiel et al, 1995)
+ PIC: 032 EST-SSRISimko, 2009) 056 Genomic.SSRRauscher and Simka, 2013)
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x Genetic Relationships between Varieties

* Genetic distance : 0.29-1.00

Lesf lettuce (red color)

+ % Crisphead, Cos (Romaine) lettuce

= L Leaf lettuce (green and black
lettuce)

[CEEEEEE o)

Dendrogram constructed based on Jaccards similarity coefficient from 60
EST-SSR data on 156 lettuce varieties.
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3 Groups for Varieties of genetic similarity 100%

© Varieties depicting 100% of genetic similarity by SSR markers

ies 6 oun o ea

- From 156 varieties, 57 varieties showed 100% genetic similarty.
« 115 varieties were identified by 60 SSR markers.
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xSeledion of minimum SSR markers

© 27 minimum SSR markers
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xlmrspeciﬁc Transferability and Genetic Diversity
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3 Putative Function of 18 EST-SSR markers

© Blast analysis between 18 EST-SSR markers and proteins

re———— ey = ey
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ﬂ Results

<Experiment 3>
Distinctness test of lettuce and correlation

between EST-SSR markers and morphological
characteristics




image37.png
x Distinctness test

© Morphological variety descriptions of groups
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s Distinctness test

© Morphological variety descriptions of groups

Classification Group3 Group 4.
Phenotype
Genetic
similarity
Distinctness(bolting day) No Distinctness
Distinctness | ety .
5 distinctness using KSL-87
st new marker — appli
associated with bolfing tr:

. Distinctness (2) Distinctness (2)
Breeders test Dt o Dt o
Distinctness | Leaf thickness, Intensity of | Intensity of anthocyanin_coloration,
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istinctness test

© Morphological variety descriptions of groups

Classification Group s Group 6 Group7
Phenotype
Genetic
similarity 100% 100%
Distinctness No
p No Distinctness No Distinctness st
i No
Breederstest|  No Distinctness No Distinctness .,
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xﬁeneﬁc Relationship of Morphological Characteristics

© Dendrogram constructed based on morphological data of 18
lettuce varieties
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xGeneﬁc Relationship of EST-SSR Markers

© Dendrogram constructed based on Jaccard's similarity coefficient
from 30 EST-SSR markers on 18 lettuce varieties.
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% Genetic distance: 0.37-100
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Correlation  between EST-SSR  Markers and
Morphological Characteristics

© 30 EST-SSR markers and morphological test (Mantel test)

+ Correlation coefficient : 0.78

w  r=078
. - Higher value that ever
- reported (0.05-0.68)

of option 2

‘Comparison between SSR markers and morphological traits using the
mantel test.
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N} Conclusions

Experiment 1. Development of EST-SSR markers in Lettuce
© Development of 1,181 EST-SSR primer
© Important tools for lettuce variety identification

[ Utility of these EST-SSR markers in molecular mapping
and moleailar breeding of lettuce

Experiment 2. Variety identification and DNA profile database
construction using EST-SSR markers
© Detection of exact alele size
© Construction of EST-SSR database of lettuce varieties
© dentification of wild germplasm using EST-SSR markers

[P Applicability of EST-SSR markers in variety and
germplasmidentification and diversity study
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D concuions

Experiment 3. Distinctness test of lettuce and correlation between
EST-SSR markers and morphological characteristics
© \Varieties showing high genetic similarity were very similar in
morphological characteristics
© Correlation coefficient(n) = 0.78
© The reasons high r value that ever reported

© Use of EST-SSR marker
A wel-constructed DNA proflle databse (marker combinaton)
« Similr result of genotype and phenctype data

[ We used practically these EST-SSR markers for the

selection of similar varieties and distinctoess test of
candidate varieties




image45.png
Thank you for your

attentions!!!

Jee-Hwa Hong : hongjh1o@korea kr





image1.png




