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Construction of a Microsatellite Marker Database of Commercial Pepper Cultivars

Yong-Sham Kwon', Jee-Hwa Hong, and Keun-Jin Choi

Variety Testing Division, Korea Seed & Variety Service, Ministry of Agriculture,
Food and Rural Affairs, Suwon 443-400, Korea

Abstract. This study was carried out to evaluate the suitability of microsatellite markers for varietal identification
and genetic relationship of 170 commercial pepper cultivars. The relationship between marker genotypes and
11 pepper cultivars with different morphological traits was also analyzed. Of the 302 pairs of microsatellite
primers screened against 11 pepper cultivars, 24 pairs were highly polymorphic in terms of number of alleles.
These markers were applied for the construction of DNA profile data base for 170 commercial pepper cultivars.
A total of 164 polymorphic amplified fragments were obtained from 24 microsatellite primers. The average
polymorphism information content was 0.673 ranging from 0.324 to 0.824. One hundred and sixty four
microsatellite alleles were used to calculate Jaccard’s distance coefficients using unweighted pair group method.
A clustering group of varieties, based on the results of microsatellite analysis, were categorized into 3 major
groups corresponding to morphological traits. The phenogram discriminated all varieties by markers genotypes.
These microsatellite markers will be useful as a tool for protection of plant breeders’ intellectual property
rights through variety identification in distinctness, uniformity and stability test.
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Table 1. Commercial pepper cultivars assayed for genetic characterization using microsatellite markers.

No. Cultivar Seed company No. Cultivar Seed company
001 Supermanitta Nongwoo 047 PR-Taepyeong NH
002 Hongmiin Nongwoo 048 Hanminjok NH
003 PR-Manse Nongwoo 049 PR-Jogang Jinheung
004 Baerotta Nongwoo 050 TM-Gangryeoksangjanggun Kwonnong
005 Hongjinju Nongwoo 051 Cheonhataepyeong Dongbu
006 Obok Nongwoo 052 Geumsang Dongbu
007 PR-Daechon Nongwoo 053 Ppalritta Dongbu
008 PR-Sangsaeng Nongwoo 054 Geumsugangsan Takii
009 PR-Mannita Nongwoo 055 lldangbaek Syngenta
010 PR-Eoulrim Nongwoo 056 Geumtap Monsanto
011 PR-Yeoljeong Nongwoo 057 Cheongyang Monsanto
012 PR-Geummaek Nongwoo 058 Geumdang Syngenta
013 PR-Sinnara Nongwoo 059 Heungyina Dongbu
014 Mannita Nongwoo 060 Daechan Nongwoo
015 Mansahyeongtong Syngenta 061 Keunsalrim Nongwoo
016 llinja Syngenta 062 Hanbando Nongwoo
017 Chukje Syngenta 063 Mirakhong Hyundae
018 Superbigarim Syngenta 064 Pocheongcheon Syngenta
019 Daejangbu Syngenta 065 SS-33 Samsung
020 Powerspeed Dongbu 066 Dogyacheongcheong Syngenta
021 Shingiwon Monsanto 067 Eplus Samsung
022 Bujawang Dongbu 068 Urigeon Samsung
023 Geonchowang Samsung 069 Daechon Nongwoo
024 Jeoldaegangja Samsung 070 Dangchan Nongwoo
025 Yeongunghogeol Samsung 071 Cheontong Bayer
026 B25 Samsung 072 Homerunwang Bayer
027 Jewang Samsung 073 Taesan Nongwoo
028 Superhong KS 074 Chammani Nongwoo
029 Bitgoeul Sakata 075 Saengsaengput Nongwoo
030 E-Pungseonghan Sakata 076 Nokgwang Monsanto
031 Anjeonbelt Sakata 077 Cheonhangmat Nongwoo
032 Gwangtaekna Asia 078 Hwayang Jeil
033 Dolpung Asia 079 PR-Giant Ecoseed
034 PR-Maekom Koregon 080 TPO052 Takii
035 Daedeulbo Takii 081 Geumbuja Dongbu
036 Jicheonmyeong Dongwon 082 Matgichandan Hana
037 Dokmudae Dongwon 083 Newlife Bayer
038 Hongnolbu Hanter21 084 Saeroun-PR Monsanto
039 PR-Geumgochu Monsanto 085 PR-Cheongtap Hyundae
040 PR-Geumgangseok Monsanto 086 Sinpowerbulsajo Daenong
041 Yigudongseong Monsanto 087 Doublegeon Daenong
042 Wangdaebak Monsanto 088 Mannaput Hana
043 Onnuri Monsanto 089 PR-Dragon2 Ecoseed
044 Buchon Monsanto 090 TP034 Takii
045 Cheonhajeil Monsanto 091 Hana3ho Hana
046 Hongboseok Monsanto 092 Hana2ho Hana
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Table 1. Continued.

No. Cultivar Seed company No. Cultivar Seed company
093 Hana1ho Hana 132 Yeppeundokyacheongcheong Syngenta
094 Jajusaenggak Jeonggio 133 Supergeumdang Syngenta
095 Yeokdaechoigang Samsung 134 Buldojang Syngenta
096 PR-Donbangseok Samsung 135 Dahongchima Syngenta
097 PR-Action Samsung 136 Ganghangeon Yiseo
098 Bulmat Syngenta 137 Sunhangilsang Sakata
099 Gisedeungdeung Sakata 138 PR-Smart Nongwoo
100 Muhanijilju Syngenta 139 Ttagottottago Asia
101 Yeokganghongjanggun Koregon 140 Asiajumbo Asia
102 Odaeyang Bunong 141 Sintongbangtong Asia
103 Morningput Syngenta 142 Sinchorong Sakata
104 Asagyiput Nongwoo 143 Goldenbell Kwonnong
105 BN54 Sakata 144 Senongtanducho Nongwoo
106 Giripbaksu Syngenta 145 Senongseoncho Nongwoo
107 Longgreenmat Nongwoo 146 Senonghongsim Nongwoo
108 Maepsina Hanter21 147 Gohyangmat Samsung
109 Nonggawang Samsung 148 Glamour Samsung
110 Cheongunmanma Samsung 149 Sinhwachangjogold Samsung
111 Sinsarangput Dongwon 150 Mubyeongjangsugold Samsung
112 Gangryeokdaetong Bayer 151 PR-Geonchowang Samsung
113 Higreenput Samsung 152 PR-Bubu Samsung
114 Hanipmat KS 153 PR-Nongawang Samsung
115 Chojiilgwan KS 154 Geochanghan Sakata
116 Sinsegye Sakata 155 Segyeil Sakata
117 PR-Dragon Ecoseed 156 Sagaksagak RDA
118 PR-Apollo Ecoseed 157 Hongyeon RDA
119 Mubyeongjangsu Samsung 158 Hongseon RDA
120 TPEO10 Takii 159 Jeokyeon RDA
121 Hongwon Pyeonghwa 160 Onggojip Bayer
122 Gangryeoksingeon Bayer 161 RS902 Bayer
123 Seongjayeonggwang Hyundae 162 Papeukored Samsung
124 Dabotap Monsanto 163 Papeukoyellow Samsung
125 lldangbaekgold Syngenta 164 EcoF79 Ecoseed
126 Jeokbyeokdaejeon Bayer 165 Neulpureunplus Syngenta
127 Geumsongyi Monsanto 166 Midas Monsanto
128 Geummaru Monsanto 167 Special Enza
129 Wongiwangseong Dongbu 168 Pierrot Syngenta
130 Sinokdongja Daenong 169 Jjukjjukppangppang Asia
131 Sindokbuljanggun Daenong 170 Jeilmaeuncheongyang Jeil
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Fig. 1. Polymorphism of four microsatellite markers, CAMS336 (A), CAMS351 (B), EPMS305 (C), and EPMS331 (D). The PCR
products were analyzed using a HAD-GT12TM Genetic Analyzer System. M; QX DNA size marker (25-450bp), Lane 1, ‘Ochu’;
2, ‘Seonchaksun’; 3, ‘Ggeogjeong’; 4, ‘BN54’; 5, ‘Nogwang’; 6, ‘Hivitayellow’; 7, ‘Goal’; 8, ‘Chodaehyungput’; 9, ‘Wongwang2ho’;

10, ‘Geumdang’; 11, ‘Superdaehyungput’.
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Table 2. Repeat motif, no. of alleles, and PIC value of microsatellite markers selected for genetic characterization of commercial
pepper cultivars.

Microsatellite Linkage  Annealing Product No. of PIC

designation Primer sequence” Repeat mofif group temp size (bp) alleles value
CAMS051 E:: \QXA%%%%Q%LE&::TT&E%GT (GT)3A(TA)A(TG)11 3 55 155-165 5 0.610
camst17: b NED TICTOOACOAANCAACCAAA (TG)21(TA)3 11 55 216-240 11 0.753
CAMS336 E:: 'é%%fglfgéﬁﬁggggggg’*% (TC)16 3 55 144175 6 0.547
cAMS351E T ';%“éfggﬁgfﬁ%ﬁ%ﬁg%}mm (TG)3...(AG)26 4 55 187218 11 0.788
camsgss: gg;ﬁﬁ%gg%&%ﬁﬁg??’*% (AGT)14A(GAA) 3 55 242201 9 0.635
GPMS029" ;:: ﬁggg%%%ﬁ%ﬁggﬁég%m (GT)15GGT7(GTT)2 ; 50 250262 5 0.523
GPMstoo L PN TCCAT AT ] B COAGAG T5(GT)12 2 50 170473 2 0.324
ePus117 F Xfé%’&%?ﬁggg fgﬁlﬁgyce (TA)25(GA)14 12 55 133148 8 0.685
GPMS159 ;:: ﬁEgA%AC%ﬁ%ﬁE%%i%%%TTTAACCATG (TAA)20 10 55 284325 14 0.814
GPMster L A O O AMACC CTGAAG (AAT)25 - 55 248265 7 0.770
GPMS194" E:: gﬁ??&%gﬁ%cé%ggéﬁggmm (TA)17(GA)12 - 60 224246 5 0.558
GPMsto? T Zﬂ}%ﬁf&?ﬁéﬂéﬁﬁ%@cm% (GA)3(TAT)16 ; 58 275335 15 0.802
EPMS305" | Xg}%%TGCTTTTCT f@fggg%&mﬁc (CTT)3(CAT)9 - 55 064-088 5 0.559
EPMS331” ;:: g%%#fgg@;gggggﬁgcm (CAY10 1 55 070-104 11 0.710
Epmsazer  F PETACCCACCTTOATCARCARCE (CAA)G 6 55 250263 5 0.788
EPMS386" [ g&’ﬁgg?gﬁﬁéﬁﬁg&gco (CA)15 3 55 125158 9 0.824
EPMS418Y ;:: ﬁggﬁg Egg(;ﬂﬂggﬁgg;gccwc (CAY10 6 55 194208 6 0.808
EPMsaze’ L FAN A G C CTC e LcTeTeTeTe (AT)15 7 55 099-119 4 0.788
EPMS441” E:: ';Eﬁgggfﬁ%ﬁgﬁ%ﬁ#ﬁégAGACATAG (AG)11 - 55 117129 5 0.670
EPMS542 ﬁggﬁ;ggﬁg&g?%ﬁgggcoc (TC)10 ; 58 171189 4 0.520
EPMSEaz O A A (AT)8 - 55 187209 5 0.695
EPMS643" ;:: 'éi%g%ﬁfé;g#ggg&i?mﬂ (CT17 - 55 197219 4 0.748
epms70gr  F NEDACOCCOABCACTATOATOAC (GAG)6 . 50 250278 6 0.744
EPMsTss OO T (AY12...(T)11 - 50 138-145 2 0.496
Total 164 16.17
Mean 6.83 0.673

“Minamiyama et al. (2006).

YNagy et al. (2007).

*Portis et al. (2006).

“Forward primers were labeled with fluorescent dyes.
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Fig. 2. Dendrogram depicting the classification of 170 commercial pepper cultivars constructed using UPGMA and based on
microsatellite markers. The numbers (1 to 170) at right side refer to the list of cultivars in Table 1. The scale at the bottom
is Jaccard’s coefficient of similarity.
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