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(Inter-SSR)  (Hopkins et al. 1999) SSR
1-6

Krishna  (2004) 18 SSR 48 Valencia
120  (UPGMA) 

3 Moretzsohn  (2004) 12 SSR 96
36 A. monticola (AABB) DD A.

gladulifera 13 AA 2  (2n=20) 2 2n=18 10 BB
SSR Ah-041 292 bp

AA SSR

DNA
 (Jeffrey et al. 1985) Levy  (1988) 

M13  (minisatellite) 
DNA DNA

 (Staub et al. 
1999) 6 7 12 97

SSR 77 26
SSR DNA

 (2n = 40) 6 7 1 5 10
11 141 CJ444 NcAcc17127 PI 240553 PI 314817

12 1 94 95

DNA Bornet Branchard (2001) CTAB (cetyltrimethylammonium bromide) 
SSR 20 L 100 ng  DNA 10 mM Tris–HCl 

(pH 8.3) 50 mM KCl 2 mM MgCl2 200 M dNTPs 0.6U Taq polymerase 0.25 M SSR primer
5% DMSO 0.5 g/ L BSA  (MJ Research PTC-200) 

Ferguson  (2004) 94 3 40 94 45 55 45
72 1 72 10 SSR 55-60
PCR 500 bp 2 4 97 SSR  (He et al.
2003; Ferguson et al. 2004; Moretzsohn et al. 2005)

20 L DNA 4 L 6X 0.1% xylene cyanol
30% glycerol 3% Agarose SFRTM  (Amresco Co., USA) 0.5 g/mL 
(EtBr) 1X TBE  (89 mM Tris-borate, pH 8.0 2 mM EDTA) 

150 V 90
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1. 6 7
Fig. 1. The pedigree of peanut Tainung No. 6 and No. 7. 

 1.  (Arachis. hypogaeae)
Table 1. Code, cultivar name, plant botanical type and scientific name of subspecies and variety of peanuts used for 
SSR analysis 

No Variety (line) 
Plant botanical 

type Subspecies & variety 

1 Tainung No. 5 5 Spanish Fastigiata valgaris 
2 Tainung No. 6 6 Spanish Fastigiata valgaris 
3 Tainung No. 7 7 Spanish Fastigiata valgaris 
4 Tainan No. 10 10 Spanish Fastigiata valgaris 
5 Tainan No. 11 11 Spanish Fastigiata valgaris 
6 Nan Kai-si 141 141 Spanish Fastigiata valgaris 
7 CJ444 Spanish Fastigiata valgaris 
8 NC Acc 17127 Virginia bunch Hypogaea hypogaea 
9 PI 240553 Spanish Fastigiata valgaris 
10 PI 314817 Valencia Fastigiata Fastigiata 
11 Honghua 1 Spanish Fastigiata valgaris 
12 Spanish white Spanish Fastigiata valgaris 
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SSR pGEM-T Easy Vector System (Promega Co., USA) 
3 L PCR 5 L 2X rapid ligation buffer 3U T4 DNA ligase 50 ng pGEM-T Easy Vector

1 ECOSTM

1 2
LB / Amp (LB broth with 1.5% agar and 50 ppm ampicillin) 37

12
SDSC Biology Workbench (http://workbench.sdsc.edu/) 

18~26 55-60 PCR 500 bp 97
SSR 12 1 3 SSR

77 28
di-nucleotide ga 17 38 tri-nucleotide taa 23 1

 tetra-nucleotide ctca 9 2 repeat motif SSR PM-73
2 He et al. 2003 SSR 1~3 2

SSR pPGSseq11E11, pPGPseq2G3, PM238, Ah-075, Ah-594 3 1.33
/ S SR 1 56 2 15 3 5 102 SSR

100 445 bp 2
SSR 1~6 pPGPseq5D5 PM36

6 3 26 1.7 / S SR 102
33 32% 13 SSR 3

PI 314817 NCAcc17127 5 SSR pPGSseq9B4
 pPGSseq11G3 4 CJ444 4

10 4 PI314817 NCAcc17127
4  (pPGSseq9A7, pPGSseq19E9, pPGSseq16F1, 

pPGSseq10D4)

77 SSR He  (2003) Moretzsohn  (2005) 
20 6 SSR

PM65, PM137, PM188, PM201, PM204, PM238
SSR 3 SSR PCR
pGEM-T Easy PCR 4 SSR pPGSseq17G6

2 pPGSseq17G6a 275~296 bp pPGSseq17G6b 236~241 bp
SSR TTG motif
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 2. SSR PCR

Table 2. List of SSR primers used in 12 peanut cultivars, and the products of PCR amplification 

Primer 
Size 
(bp) 

Number 
of

bands 

No. of 
distinguishable 

patterns 
SSR 

Motif Primer 
Size 
(bp)

Number 
of   

bands 

No. of 
distinguishable 

patterns 
SSR 

Motif

pPGSseq11E11 186 3 2 ga pPGSseq14F4 163 2 1 taa 

pPGSseq13E6A 252 1 1 taa pPGSseq15C12 274 2 3 taa 

pPGSseq14E10 151 1 1 ttg pPGSseq16F1 271 1 3 taa 

pPGSseq15B1 116 1 1 taa pPGSseq16G8 194 1 2 taa 

pPGSseq17G6 249 2 5 ttg pPGPseq2C11 264 1 1 taa/cac 

pPGSseq18B8 254 2 1 taa pPGPseq3A1 238 1 2 taa 

pPGSseq18G10 254 1 1 ttg pPGPseq2G3 215 3 1 taa 

pPGSseq9A7 280 1 3 taa pPGSseq11G3 224 1 3 ctt 

pPGPseq3F1 290 1 1 ctca pPGSseq16F10 298 1 1 ga 

pPGPseq3E10 276 1 1 taa pPGSseq15D3 289 1 2 ga 

pPGPseq7H6 300 1 1 ctt pPGPseq5D5 274 2 6 ga 

pPGPseq3D9 292 1 1 ga/gt pPGSseq18C2 139 1 1 at 

pPGSseq9F1 240 1 1 at pPGPseq3A8 152 1 1 taa 

pPGSseq11H1 162 1 1 ga pPGPseq2G4 289 1 2 taa 

pPGSseq12E10 288 1 1 taa pPGSseq19D9 271 1 3 taa 

pPGSseq17E3 193 1 1 ctt pPGPseq2D12B 265 1 3 taa 

pPGSseq18A5 268 1 1 at/taa pPGSseq15E12 135 1 1 at 

pPGSseq19E9 255 1 2 taa pPGSseq15E8 298 1 1 taa 

pPGSseq9B4 254 1 3 ttg/taa pPGSseq12B6 238 1 1 cta 

pPGPseq1B9 282 2 1 ga pPGSseq15F12 281 1 2 ga 

pPGSseq12F7 290 1 1 taa pPGSseq18G9 225 2 1 taa 

pPGPseq8E12 198 1 3 ttg/taa pPGSseq19F4 283 1 1 ga 

pPGPseq8D9 132 2 3 ctt PM-53 116 1 1 at 

pPGPseq2F5 262 1 1 taa PM-73 100 1 1  

pPGSseq18G1 277 2 1 taa PM-210 179 1 3 ct 

pPGPseq2E6 250 2 4 ga PM65 210 1 1 ct 

PM3 200 1 1 ga PM137 150 1 1 ga 

PM36 190 2 6 ga PM188 100 1 1 ga 

PM45 100 1 1 ga PM201 223 2 1 ct 

PM145 170 1 1 ct/ca PM204 214 1 3 ga 

PM183 100 1 5 ct PM238 170 3 1 ct 

PM200 150 1 1 ct/ca Ah-075 149 3 1 aca 

Ah-041 266 1 1 ctc/aac Ah-325 230 1 1 ttg 

Ah-193 445 1 1 aac/ga Ah-594 184 3 1 aac 

Ah-558 233 2 1 ttg Ah-638 268 1 1 aac 

Ah 4-26 150 2 3 ct Ah-649 220 2 1 aac 

PM-15 177 1 1 ga Ah-715 112 1 1 aac 

PM-32 103 1 1 ct      



181

 2.  (a). Ah-638 (b). Ah-649  (c). Ah-594 SSR SSR
1-3 1~12 1
Fig. 2. Amplification profiles of 12 cultivars (lines) of peanut using (a). Ah-638, (b). Ah-649, and (c). Ah-594 as SSR 
primers revealed 1-3 fragments. (Line numbers at top refer to the number in Table1. M=100 bp DNA ladder). 
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 3.  (a). PM36  (b). pPGPseq5D5 12 SSR 1~12
1

Fig. 3. The polymorphic SSR patterns of 12 cultivars (lines) of peanut obtained using primers PM36 and pPGPseq5D5. 
(Line numbers at top refer to the number in Table 1. M= 100 bp DNA ladder). 

3. SSR

Table 3. SSR primers for differentiating peanut cultivars 

Cultivar Primer revealing specific fragments 
Tainan No.10 pPGPseq2D12B 
CJ444 pPGSseq18A5, pPGSseq13A10, pPGSseq16G8, pPGPseq5D5 
NC Acc 17127 pPGSseq11E11, pPGSseq9B4, pPGSseq11G3, PM36, Ah 4-26 
PI 314817 pPGSseq9B4, pPGSseq11G3, pPGSseq15D3, pPGPseq8D9, PM-210 
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 4. SSR  (a). pPGPseq2D12B  (b). pPGSseq11G3 10
NCAcc17127 PI314817 1~12 1

Fig. 4. SSR markers for identification of peanut cultivars Tainan No. 10, NCAcc17127, and PI314817 obtained using 
primers (a). pPGPseq2D12B and (b). pPGSseq11G3, respectively. (Line numbers at top refer to the number in Table 1. 
M= 100 bp DNA ladder). 

 4. SSR
Table 4. Characterization of SSR loci in Taiwan cultivated peanut primer pairs, fragment size, repeat motif, and 
sequenced samples  

SSR locus Primer pairs (5’ 3’)
Size 
(bp)

Repeat motif/ 
similar loci Varietyz

pPGSseq17G6a AACGACAACGACAACGACAA 
TCCACTATACAGTTGGGGGC 

296/288/276/275 Ah-371 2, 3, 6, 7, 10

pPGSseq17G6b  241/236 Ah-371  
pPGSseq9F1 GCCTAGTGTGCAAAGGTGCT 

CACCTGATGTGTAGTGAGGCA 
240 (AT) 5 2, 5, 10 

PM-32 AGTGTTGGGTGTGAAAGTGG 
GGGACTGGGAACAGTGTTTATC 

103 (CT)8(CT/G)(CT)7 3, 8, 10 

PM188 GGGCTTCACTGCTTTTGATT 
TGCGACTTCTGAGAGGACAA 

100/102 (GA)7/6 3, 4, 10 

PM201a CCTTTATAGAGGACCTTCCCTCTC
GCCTATTTGGTATCGGCTCA 

223/225 (CT)19/20 2, 5, 10 

PM201b  138 PM201/PM347a  
PM204 TGGGCCTAAACCCAACCTAT 

CCACAAACAGTGCAGCAATC 
224/220/218/214 (GA)24/22/21/19 1, 3, 9, 10 

z Variety numbers refer to the number in Table1. 
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pPGSseq9F1 296 bp AT 240 bp
 (AT) 5 PM-32 90 bp  (CT) 16 motif

 (single nucleotide polymorphism, SNP) PM188
100/102 bp GA PM201 CT

PM201a 223 225 bp
CT motif PM201b 138 bp PM204 GA

214/218/220/224 4  (GA) 24/22/21/19 5

77 SSR 2 23 taa
17 ga tri-nucleotide di-nucleotide Ferguson (2004) 

SSR 110 SSR taa (29%) ga (28%) 
Moretzsohn  (2005) EST tri-nucleotide

73.2% di- tera- penta-nucleotide 22.2% 3.3% 1.3%
SSR 1-3

1~3.02  (Krishna et al. 2004)  (2001) 
SSR 4~11

SSR SSR
SSR

Moretzsohn
et al. 2004

5. SSR PM204
Fig. 5. Multiple sequence alignment of peanut SSR locus PM204. The primer position is indicated by arrowhead, GA 
motif region by underline, and mismatch by dashed-line. TN5: Tainung No. 5, TN7: Tainung No.7. 
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400 SSR SSR 4.25-6.9 
(He et al. 2003, Krishna et al. 2004) 1.74  / SSR

SpanishWhite 4 5 6  (Huang et al. 1996)

 (Roussel et al. 2005) 3% Agarose SFRTM

SSR  (Huang et al. 1996)
6% SSR

20
PCR PCR

 (null allele) 

32% SSR
 (34%)  (1999) RAPD 5.5%

9.9% 3 RAPD SSR
RAPD

2 Arachis hypogaeae spp. hypogaea Arachis hypogaeae spp. Fastigiata
Spanish Valencia Virginia bunch Virginia runner  (1999) 11 RAPD
30

6 7
12 Virginia bunch NCAcc17127 Valencia PI314817

Spanish 5 4
6 7 8 Spanish RAPD SSR

26 SSR  (He et al.
2003, Moretzsohn et al. 2005) 6 SSR

pPGSseq17G6 2
pPGSseq17G6a PCR

6 pPGSseq17G6a SSR Ah-371
pPGSseq17G6b TTG motif

SSR SSR pPGSseq9F1
296 bp 240 bp SSR 

(AT)5 motif
AT motif 19.5  (Ferguson et al. 2004) PM-32

motif CT motif PI314817
 (SNP) 

Cel I PM188
100 102 bp 2 bp

PM201 PM201a PM201b PM201b
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CT motif SSR PM201 PM347a
PM204

SSR PCR
SSR SNP

RPAD ISSR SSR

 (Hung et al. 1999) DNA

SSR DNA SSR
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Microsatellites as DNA Markers in Taiwan  
Cultivated Peanut1

Jen-Ren Chen2, Kin-Hsing Yang3, Tung-Hai Tseng3, Toong-Long Jeng3

and Min-Tze Wu2,4

Abstract
Chen, J. R., K. H. Yang, T. H. Tseng, T. L. Jeng, and M. T. Wu. 2007. Microsatellites as DNA markers in 
Taiwan cultivated peanut. J. Taiwan Agric. Res. 56:176-188. 

The objectives of this work were to establish simple sequence repeat (SSR) DNA fingerprinting 
database and characterized SSR polymorphism in local peanut cultivars (Arachis hypogaea L.).  In this 
investigation, 12 peanut cultivars were analyzed by using 97 SSR primer pairs.  Seventy-seven SSR 
markers showed clear patterns and a total of 102 bands were recorded.  Twenty-six SSR loci revealed 
polymorphism 13 of them were specific for cultivar identification.  The average number of alleles per 
locus was 1.74, and up to 6 alleles were found at one locus.  Six SSR loci in tested cultivars were 
sequenced for allele identification.  The results indicated that different type of variation in SSR loci, 
including single nucleotide polymorphism (SNP), tandem repeat numbers, and non-repeat sequence locus.  
The results revealed that SSR markers produced a higher level of DNA polymorphism than other DNA 
markers in cultivated peanuts.   

Key words: Cultivated peanut (Arachis hypogaea L.), Molecular marker, Simple sequence repeat 
(SSR).
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