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Genetic Diversity of Pepper Germplasm
Investigated by EST-SSR Markers

CHEN Wen-chao,ZHANG Zhu-qing,ZOU Xue-xiao
(Hunan Province Vegetable Research Institute ,Changsha 410125 )

Abstract : Pepper ( Capsicum annuum L. ) is one of the staple vegetable crops with significant economic value.
Investigation of pepper genetic diversity is crucial for the collection, identification, and application of pepper germ-
plasm resources. EST-SSR markers, derived from the transcript regions, can detect the polymorphism in the tran-
script regions on the genome and thus exhibit the true genetic diversity. In the study,a total of 33 EST-SSR markers
were employed to investigate the genetic diversity of 31 pepper varieties. A total of 91 alleles were detected among
the tested pepper varieties by the EST-SSR markers. The maximum number of alleles and the average alleles per lo-
cus were 6 and 2. 76 ,respectively. The polymorphic information content ( PIC) per locus ranged from 0. 03 to 0. 74
with the average of 0. 38. Systemic cluster analysis separated the tested pepper varieties into two major groups which
showed certain correlation with the morphologic traits of the fruit. The result of principal coordinate analysis was
similar to that of the systemic cluster analysis , exhibiting more thoroughly genetic variations among the tested pepper
varieties.
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Table 1 The code,name,and major traits of the plant materials

Code Name Origin Major traits Code Name Origin Major traits

1 X TR WAL LGRS 17 TR TR R M A A

2 NN 97 i BH R S| 18 sz Ean [ 2 i B

3 $J06-28 SRiAER We ARG A || 19 e 4 ERaHT L TR

4 SJ07-1 ERiATES hAEAM 20 D 301 193 i A LA

5 SJ05-48 SEiATES W M 2 £ 21 R — ERaHTT L TR

6 $J09-52 ERATES e AR £ 22 a5 A e A W 22K B

7 SJ05-47 EEVATES W VLA £ 23 08HNI1 B FR W AL B

8 SJ05-49 ERATES e Ak 2 £ 24 PR bR PR

9 AR G- 3 i LA fA 25 ik it RLEAT

10 = I 3 i R £ 26 a1 A U 1| B HIR L RDE
11 MR 16 I3 i LR NS L 27 ko mEfRIL BRI
12 I 16 3 i i M K2R A 28 J04-46-1 [EREHITIES A B AR
13 D70-2 EEVATES LA £ 29 5 ) B B ) WG 2 1 K IR T AR
14 R A F R 5 R RAK A 30 T AR W R L
15 L 3 i il W BORL AR £ 31 ICPN18-7 M L W20 1 2 L
16 Ha—5 3 i e LB A f
1.2 SSR o#f 5 min;94 °C 75 30 5,55 CiE Kk 30 s ,72 °C LA

SRR LR FH L 00 & 1, 4 BRR R ik gk A 7
B, FE4 N 1O, B AR BE LR S AR OR AL HT
fEnt R, WA BORE, SR )5 H 2% CTAB 2 2 B
DNA'"' ] NanoDrop 2000 £ illl DNA it ¢ Ji 1 fit
i, K A260 5 A280 LL{E K T 1.8 1Y DNA HEAH:
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FELHFF /% 1 65 A~BRAR EST-SSR Anic i, i ik i 33
M2 B EVR L AT B R Z RS 1T,33 N2 AN
EST-SSR 5114 % B P55 B 2,

PCR JZ R ) BAK 2 10 wl, %A 1 x Buffer,
2 mM MgCl,,200 uM dNTPs,0.2 uM primer,0.5 U
Taq §,20 ng DNA, PCR ¥ 3472 % .94 C APk
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2 h SRIEER Y,
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2 2557 JE R de 22 19 2 CAK33, LA 6 445
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Table 2 The information and polymorphic results of EST-SSR markers

AL [ 4
W 51417551 wp TR S S
! . (bp) R FEEE
Code Primer sequence Motif
Product size  No. of allele PIC

CAK6 F GCATTCAAAGCCACACAAAA R GACGGATAAGGAGGTGGTGA (GCC)6 141 2 0. 46
CAK7 F TGTTGAGTGGCCATAGTGATG R AAACCACGTCGAGATTGGTC  (ACATTCA)2 149 2 0. 06
CAKIO F GCTGGAGTGGTTGCAAAAAT R GTGGGTTTCCAATGAATGCT  (CCAAAC) 2 183 3 0.33
CAK12 F CACGCTTGAACTGTCCACTC R TGCTGTACCCAATGGTTGTG (TG)7 165 3 0.51
CAK13 F CCGGCATAAGGATCAAACAT R AGCACTGAAGCTTGTCAGCA (TCT)9 178 2 0.03
CAK14 F TGATGGAGCTGTTCTTGCAG R GTTCCGTTTCAGGTGCAGTT (ACA)3 175 2 0.09
CAK15 F GGCTTGTTTACAAGGGGAAA R ACAGCCTCGCTCAAGTAACC (TGCTCC)3 206 2 0.43
CAK18 F ACGGCAGGTTGTTGAGAAGT R ATGCGACAATCGACAAACAA (GAG)10 172 3 0.58
CAK19 F CAAAGCACAATGACGAATGTT R TATGCCGGTAATTCGAGGTC (AT)13 173 3 0. 62
CAK20 F GGTGGCCAGAAAAGTAATCC R AGCCCTAACATGGCTGCTAA (TCGTCA)3 166 2 0.27
CAK21 F TTGTTGGCCTGACTTTTGAA R AAAATCGATCGTGGAGTTCG (ACA)S 163 2 0.09
CAK22 F TGGGGATCTAAACATGAAGG R CATGTGGGATGATGAATGGA (ATC)4 235 2 0.43
CAK24 F AAACGTCATCACAGCCATCA R CGTAACGCACCCTCTAGGAA  (CACCAT)5 159 5 0.43
CAK28 F TGGATTCGTCATGGTTCAAG R CGCGAATCTCATCTGATCCT (AGA)9 215 2 0.47
CAK30 F ATTCTCTTCCACCGCCTTTT R TCCGTTAAAGCACCATTTCC (CA)14 143 5 0.74
CAK31 F TAAGAGCAAGGAGGCTCTGC R GACATGATCCAACCCAATCC (GAG)7 196 3 0. 60
CAK33 F CCTTCCTAGCCACACACCTC R GAAGGAATAACCGGCAGCTA (TC)10 147 6 0. 69
CAK35 F TCCCACGAGTCTTTTTGAGG R TCTGGTCTTCTTGGGAATCAA (AAACA)6 229 3 0.32
CAK36 F CGAGGCTTCCCTTTTCTCTC R TCGCCAAGGACGATAACTTT (TTAA)4 175 2 0.06
CAK40 F AACCTCGGAGGAGCATTTTT R TTCAACCTCAACAGCAGCAG (CTG) 10 155 3 0.40
CAK41 F CAGCAGCTACTTGCTCACCTT R CCGAGAGGAGATATGGTGGA (ATTTG)3 157 2 0.27
CAK43 F TCCTGAAGCGCTTTTTAACG R AGCCTCCATTGTTAGCTTCTTG (GTAT)3 217 3 0.57
CAK45 F CACTTGCCAGACCCAATACA R CTCTCAACTCTCGGCACACA (AG)9 161 2 0.27
CAK46 F GGGCGATTTCATACTCAGGA R GGGTTTCAACCTTGAAGGAA  (GGAATT)2 222 3 0.58
CAK47 F TGGAGGCTATGGAACTCACC R AAGCTGCTGTTGTCCCTCAT (TGGGTA)3 199 2 0.17
CAKS2 F AAGCAAACTTGCCCTTGCTA R TACACGCCACTTGAACCAGA (AT)8 150 3 0.26
CAK54 F CGAAAAGAGAACGACGGAGT R CTTCACCATCTCACCGAACC (CTCC)3 164 3 0.42
CAKS5 F TTGCTCGTGAAGCATGTAGC R TTTCAAACCCGTGACACAGA  (ATTTGG)2 208 3 0.42
CAK56 F  GCACGGCTCTATATCTCTCTATCTT R TCAACATCTCACCGAAGCTG (CT)14 164 3 0.54
CAK58 F GTGAACCACGAGCGGATTAT R CGGAGTCAAAAGGACCTTCA  (TTGGCA)2 224 3 0.48
CAKS9 F AATTGTTGACCATCCCCAAA R AATGTGCATGAATAGCAAAGAA  (CAAA)7 226 2 0.35
CAK61 F GAAGTGGCAGATGAGGGAAA R AGGTGGTGGAGGACATGGT (ACGACC)4 177 3 0.49
CAK64 F GAGAGGCGATTGCGTTGTAT R TCCAGAAATGGGAAAACAGC (TCT)3 208 2 0.20
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M:50 bp DNA ladder marker,1-31:31 pepper varieties in table 1
El1 CAK61 #RIZ7E 31 BRI m Y TR

Fig.1 The PCR amplification pattern of CAK61 marker on the 31 pepper varieties
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Fig.2 UPGMA dendrogram of 31 pepper
genotypes by EST-SSR marker
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