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The Application of ISSR Technology in Genetic Diversity Detection of Capsicum
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Abstract  The genetic diversity and relationship of 30 pepper materials including Capsicum annuum L. and Capsicum chinense
Jacquin were analyzed with ISSR markers. The results showed that 16 primers from 44 ISSR primers for amplified the gene DNA of
peppers. Totally 293 ISSR loci including 245 polymorphic loci were produced, with a polymorphism rate of 83.62%. All of the
materials could be separated into two groups at about 0.68 similarity value with UPGMA, including a group of Capsicum chinense
Jacquin from America (N.11, 12, 13, 14, 15, and 17), a group of Capsicum annuum L. from America (N.26) and Asia (the other
materials of 30). And principal coordinate analysis confirmed the results of clustering analysis basically. However, the percentage of
polymorphic loci (P) and Shannon information index (1) of Capsicum annuum L. (73.04%, 0.3392) were much higher than those of
Capsicum chinense Jacquin (59.39%, 0.3210). We deduced that there was a narrow genetic base for Capsicum chinense Jacquin.
Nei’s genetic identity (0.8579) and the genetic variation (Gst=0.2019) between species of Capsicum annuum L. and Capsicum
chinense Jacquin showed that this may be related with cross-compatibility between the two species and fertility of the F; hybrids.
Keywords Capsicum; Genetic diversity; Genetic relationship; ISSR
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Figure 1 ISSR-PCR amplification patterns of 30 of Capsicum
spp. using primer 38

Table 1 Polymorphism of loci PCR amplified with 16 ISSR primer among the 30 Capsicum materials

514 SIWIFA(5'-3") AR ZFEPES L ZHEPELE1 (%)
Primer  Sequence (5'-3") No. of total bands ~ No. of polymorphic bands  Percentage of polymorphic bands (%)
ISSR13 AGAGAGAGAGAGAGAGT 24 22 91.67
ISSR14 GAGAGAGAGAGAGAGAT 21 17 80.95
ISSR15 GAGAGAGAGAGAGAGAA 13 9 69.23
ISSR16 AGAGAGAGAGAGAGAGC 20 16 80
ISSR19 CACACACACACACACAG 13 9 69.23
ISSR26 ACACACACACACACACT 21 15 71.43
ISSR27 ACACACACACACACACC 14 9 64.29
ISSR28 ACACACACACACACACG 15 4 26.67
ISSR33 ATGATGATGATGATGATG 17 14 82.35
ISSR34 CTCCTCCTCCTCCTCCTC 12 11 91.67
ISSR36 GACAGACAGACAGACA 13 9 69.23
ISSR38 GATAGATAGACAGACA 38 38 100
ISSR41 GGAGAGGAGAGGAGA 18 18 100
ISSR42 AGAGTTGGTAGCTCTTGATC 15 15 100
ISSR43 CATGGTGTTGGTCATTGTTCCA 15 15 100
ISSR 44 ACTTCCCCACAGGTTAACACA 24 24 100
ait 293 245

Total

e 18.31 1531 83.62
Average
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Figure 2 UPGMA analysis of 30 Capsicum spp. revealed by
ISSR

ANPPRLR 2N RIERE s 5 oA L6 BIURUTR U5k 253
LB D5 A 20 B0 U 0 54N SRR s
182511844 Kl MMalaysiag| 37, HA18. 19,
21-255FT AN B Ry B2 SR, 045 42001 A1)
HIN AR, WD IS SRR T, 18,
190 2125557 MBHER SR 10 4R, 14— 201
BB R SR ) o 5346, Ga'5 A 1611 B R
5| HMexico.

1.3FEARFRIHT

I FH 30 4 BBURH I 5 98 ISSR-PCR H k&5
HEAT P9 4E 2% 1H) 3= AR R 43 T (principal  coordinate
analysis, PCOA). Zf—4E(BiAbbR 1AL —4E(D AL
br 2) AR HIARE T 34.54%1 15.23% 148 5,
W =T ARFR IR T 58.59%111728 5 . PCOA 43T
ALK 30 ANBUMEL Y A 5 AN REHE(E 35 ] 4),
FAFR AT REA FAUESE TR T4 3.

g 777 %
-0.32 -0.21 -0.10 0.01 0.12

Bl 3 30 AN ELIT ISSR #vic POCA 43-#7
Figure 3 Two-dimensional results of POCA in 30 Capsicum spp.
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Figure 4 Two-dimensional results of POCA in 30 Capsicum spp.
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Table 2 Genetic diversity index within populations of Capsicum by ISSR

it 2N Nei's 2K%  Shannon {7 wAE—EE wikE EEROMERE FERR
Population 7 L(%) FerEFR 5L 5K NGI D Gst Nm

P* (%) h |
C. annuum 73.04 0.2229 0.3392 0.8579 0.1533 0.2019 1.9767
C. chinense 59.39 0.2157 0.3210
Capsicum 83.62 0.2570 0.3936

HE: P* 2L 43 s h: Nei's 28R 2 #EPEF84L; 1) Shannon 15 B384 |(Lewontin, 1972; NGI: & —2:; D: BALIER; Gst:

FLPR 7 A K Nm: JE DA

Note: P*: Percentage of polymorphism; h: Nei's (1973) gene diversity; |: Shannon's Information index (Lewontin, 1972); NGI: Nei's

original measures of genetic identity; D: Genetic distance; Gst: Coefficient of gene differentiations; Nm: Gene flow
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Table 3 Materials for study of phylogeny of Capsicum spp. from different localities

TS RHE JiL 7 Uiy Mo Ah2E Ji 7
Number Species Cultivar origin Number Species Cultivar origin
1 Capsicum annuumL. [ %, HE 16 Capsicum annuum L. Mexico
Guangdong, China
2 Capsicum annuumL. [ %, HE 17 Capsicum chinense Peru
Guangdong, China
3 Capsicumannuum L. J" %, [ 18 Capsicum annuum L. Malaysia
Guangdong,China
4 Capsicumannuum L. J" %, [ 19 Capsicum annuum L. Malaysia
Guangdong, China
5 Capsicum annuumL.  J %, HE 20 Capsicum annuum L. Malaysia
Guangdong, China
6 Capsicum annuumL.  J"%&, HE 21 Capsicum annuum L. Malaysia
Guangdong, China
7 Capsicum annuumL.  J" %, " E 22 Capsicum annuum L. Malaysia
Guangdong, China
8 Capsicum spp. HEK, 23 Capsicum annuum L. Malaysia
Chonggqing, China
9 Capsicum annuumL.  J %, HE 24 Capsicum annuum L. Malaysia
Guangdong, China
10 Capsicum annuumL.  J" %, HE 25 Capsicum annuum L. Malaysia
Guangdong, China
11 Capsicum chinense Mexico 26 Capsicum annuum L. USA
12 Capsicum chinense Peru 27 Capsicum annuum L. 7, hE
Anhui, China
13 Capsicum chinense Trinidad 28 Capsicum annuum L. e,
Hunan, China
14 Capsicum chinense Trinidad 29 Capsicum annuum L. J7ZR,
Guangdong, China
15 Capsicum chinense Jamaica 30 Capsicum annuum L. WiE,

Hunan, China
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