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Use of Simple Sequence Repeat (SSR) Markers for Variety
Identification of Tomato (Lycopersicon esculentum)

Yong-Sham Kwon", Eun-Kyung Park', Kyung-Mi Bae', Seung-In Yi', Soon-Gi Park' and lI-Ho Cho'
]Variety Testing Division, National Seed Management Office, MAF, Suwon 443-400, Korea

ABSTRACT This study was carried out to evaluate the suitability of simple sequence repeat (SSR) markers for
varietal identification and genetic diversity in 28 commercial tomato varieties. The relationship between marker
genotypes and 28 varieties was analyzed. Of the 219 pairs of SSR primers screened against ten tomato varieties,
18 pairs were highly polymorphic with polymorphism information content (PIC) ranging from 0.467 to 0.800.
Among the polymorphic loci, two to nine SSR alleles were detected for each locus with an average of 3.3 alleles
per locus. Genetic distances were estimated according to Jaccard's methods based on the probability that the
amplified fragment from one genotype would be present in another genotype. These varieties were categorized
into cherry and classic fruit groups corresponding to varietal types and genetic distance of cluster ranging from
0.35 to 0.97. The phenogram discriminated all varieties by marker genotypes. The SSR markers proved to be
 useful variety identification and genetic resource analysis of tomato.
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Table 1. Tomato varieties surveyed in this study.
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o, o=t SA4] 7HA R AEAE LA AL SSR.
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Fruit types

Fruit types &

No. Varieties & color Companies No. Varieties color Companies

1 Sweet Cherry-red Takii 15 Segeon Classic-red Sakata

2 Legend Classic-red Haesung Seeds 16 Homara 114 Classic-red Sakata

3 Challenge Tintin Classic-red Koregon 17  Marry Road Classic-red Sakata

4 Super Dotaerang Classic-red Koregon 18  Happy Road Classic-red Sakata

5 House Challenge Classic-red Koregon 19 Hoyong Classic-red Sakata

6  Dotaernag Champion Classic-red Takii 20 Mini Gold Cherry-yellow  Syngenta

7  Picolino Cherry-red De Ruiter Seeds 21  Candy King Cherry-red Dongseo seed
8  Chersita Cherry-red De Ruiter Seeds 22 Bboto Cherry-red Nongwoo Bio
9  Shofuku Power Classic-red Kooij Korea Seeds 23  Seonmyung Classic-red Nongwoo Bio
10 Trust Classic-red De Ruiter Seeds 24 Whawha Cherry-red Seminis Korea
11 King Carol Cherry-red Sakata 25  Supersan Cherty  Cherry-red Seminis Korea
12 Regina Cherry-red Sakata 26 Royal 1402 Classic-red Seminis Korea
13 Joyful Cherry-red Sakata 27  Summer King Cherry-red ChungNam ARAES
14 Supersun Road Classic-red Sakata 28  Mairoku Classic-red Sakata
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Table 2. SSR markers analysed in this study.
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= 157 A=Y-g& Btk vl ¢la Smulders & (1997)2
7HA) 3 ZE0) Genbank databaseE ©]-8-8}of 807§S} SSR
marker& 7ot} EutE, A} @, sl or 59 At
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Type of amplified SSR marker

No of tested markers

SSR marker sources

Mono (%) Poly (%)
100 73 ( 73.0) 27 (27.0) http://www.sgn.cornell.edu/
46 43 (1 93.5) 3 (6.5) He C et al. (2003)
44 40 ( 90.9) 4 (9.1) Smulders MIM et al. (1997)
17 15 ( 88.2) 2 (11.8) Areshchenkova T & Ganal MW (1999)
1 9 ( 81.8) 2 (182) Suliman-pollatschek et al. (2002)
1 1 (100.0) 0 (0.0 Broun et al. (1996)
Total 219 181 ( 82.6) 38 (17.4)




292 - Journal of Plant Biotechnology

A A LA ALE 16712} WA= oA Smulders
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0.948] ol &3, shE A8l HAF e} FEE
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Table 3. Description and polymorphism information content (PIC) values of the microsatellite selected for the variety identification

of tomato.

SSR Repeat Annealing PCR product Chromo. No. of PIC
markers motif Temp (C) length (bp) no. alleles value
SSR 9* (ATA)10 53 168 1 3 0.611
SSR13° (AAG)6 53 104 5 4 0.476
SSR19* (AT)16 52 188 9 3 0.548
SSR20° (GAA)8 53 157 12 3 0.688
SSR22 (AD)11 53 217 3 2 0.668
SSR26° (CGG)7 53 178 2 2 0.504
SSR28° (CDH13 52 164 9 9 0.653
SSR32* (TTCY7 52 186 2 3 0.527
SSR47* (AT)14 52 191 6 5. 0.548
SSR50* (TC)6(CTTC)2 53 205 2 2 0.585
SSR63* (AT)39 50 250 8 2 0.622
SSR65* (AG)5(TG)7 53 230 | 4 0.733
SSR76" (CGGY7 53 199 11 3 0.679
SSR86" (AG)10 53 210 3 3 0.689
SSR92° (DIl 53 172 1 4 0.800
SSR94 (AD11 53 187 4 2 0.477
LEES" (TA)S 50 182 - 3 0.491
TOM166° (CAII(CT)8 50 166 - 3 0.629
Mean 3.33 0.607

* hitp://www.sgn.cornell.edw/, "Smulders MJM et al. (1997), “Suliman-pollatschek et al. (2002).
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Figure 1. Polymorphism for SSR marker SSR28, SSR32, and SSR47. The amplified products were separated on 6.0% polyacrylamide

gels. Numbers 1-28 refer to the list of varieties in Table 1.
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Figure 2. Dendrogram of the 28 tomato varieties based on SSR markers. The major clusters are marked on the right side of the
dendrogram. The scale at the bottom is Jaccard's coefficient of similarity.
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