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The Optimization of ISSR-PCR System of Cotton by Uniform Design
ZHU Yan-fang!, ZHU Shui-jin', WANG Yang', LI Yong-ping?, MA Wen-guang?, HU Jin®

(1.Seed Science Center of Agriculture and Biotechnology College, Zhejiang University, Hangzhou 310029, China; 2.Southern
Center of China Tobacco Breeding Research, Yuxi, Yunnan 653100, China)

Abstract: In present study, ISSR-PCR reaction conditions on Gossypium spp. were optimized. The factors which affect ISSR re-
sults of Gossypium spp. were investigated by uniform designs of two times. The results showed that 0.5 U Taq polymerase, 40
ng template DNA,0.25 mmol - L* dNTPs, 0.5 wmol - L* primer and 2.0 mmol -L* Mg in 20 wL ISSR reaction system might be
the best combination. To validate the ISSR-PCR reaction system above, eight cultivars of Gossypium and three ISSR primers
were employed in the research. It is indicated that the ISSR reaction system would be more productive and repeatable

Key words: cotton; |SSR; system optimization; uniform design
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Table 2 Primer sequences used in the study
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UBC807 AGAGAGAGAGAGAGAGT
UBC811 GAGAGAGAGAGAGAGAC
UBC815 CTCTCTCTCTCTCTCTG
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Table 3 Factors and their levels in reaction system by the first uniform design

ES
K
Mg?/(mmol-L?%)  dNTPs/(mmol-L%)  #4z DNA/ng Primer/(mol - L) Taq i /U
1 10 0.10 20 0.1 0.5
2 15 0.15 40 0.2 10
3 20 0.20 60 0.3 15
4 25 0.25 80 04 20
5 30 0.30 100 0.5 25
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Table 4 The first ISSR-PCR uniform design scheme
Aib ¥R RS Mg#/(mmol-LY)  dNTPY/(mmol-L%)  #ifix DNA/ng  Primer/(umol -L?) Taq fiff /U
1 1(1.0) 3(0.20) 1(20) 2(0.2) 1(0.5)
2 3(2.0) 4(0.25) 2(40) 5(0.5) 1(0.5)
3 4(2.5) 2(0.15) 3(60) 1(0.2) 1(0.5)
4 2(1.5) 5(0.30) 4(80) 3(0.3) 1(0.5)
5 5(3.0) 1(0.10) 5(100) 4(0.4) 1(0.5)
6 5(3.0) 4(0.25) 1(20) 3(0.3) 2(1.0)
7 2(1.5) 1(0.10) 2(40) 1(0.2) 2(1.0)
8 3(2.0) 3(0.20) 3(60) 4(0.4) 2(1.0)
9 1(1.0) 2(0.15) 4(80) 5(0.5) 2(1.0)
10 4(2.5) 5(0.30) 5(100) 2(0.2) 2(1.0)
11 2(1.5) 2(0.15) 1(20) 4(0.4) 3(1.5)
12 4(2.5) 3(0.20) 2(40) 3(0.3) 3(1.5)
13 5(3.0) 5(0.30) 3(60) 5(0.5) 3(1.5)
14 3(2.0) 1(0.10) 4(80) 2(0.2) 3(1.5)
15 1(1.0) 4(0.25) 5(100) 1(0.2) 3(1.5)
16 4(2.5) 1(0.10) 1(20) 5(0.5) 4(2.0)
17 1(1.0) 5(0.30) 2(40) 4(0.4) 4(2.0)
18 2(1.5) 4(0.25) 3(60) 2(0.2) 4(2.0)
19 5(3.0) 3(0.20) 4(80) 1(0.2) 4(2.0)
20 3(2.0) 2(0.15) 5(100) 3(0.3) 4(2.0)
21 3(2.0) 5(0.30) 1(20) 1(0.2) 5(2.5)
22 5(3.0) 2(0.15) 2(40) 2(0.2) 5(2.5)
23 1(1.0) 1(0.2) 3(60) 3(0.3) 5(2.5)
24 4(2.5) 4(0.25) 4(80) 4(0.4) 5(2.5)
25 2(1.5) 3(0.2) 5(100) 5(0.5) 5(2.5)
®5 FE_RUERITREFRZERREAKE
Table 5 Factors and their levels in reaction system by the second uniform design
AF Mg?/(mmol - L) dNTPs/(mmol-L%) Primer/(umol - L™) Tagq i /U
15 0.15 0.4 0.5
20 0.20 05 1.0
25 0.25 0.6 15
& 6 ISSR-PCR EZRMAZITAR
Table 6 The second ISSR-PCR uniform design scheme
JOELiE R Mg?/(mmol - L% dNTPs/(mmol - L) Primer/(pmol - L) Tag i /U
2-1 2(2.0) 1(0.15) 2(0.5) 3(1.5)
2-2 3(2.5) 3(0.25) 1(0.4) 2(1.0)
2-3 1(1.5) 1(0.15) 2(0.5) 1(0.5)
2-4 1(1.5) 3(0.25) 2(0.5) 1(0.5)
2-5 3(2.5) 2(0.20) 2(0.5) 3(1.5)
2-6 1(1.5) 2(0.20) 1(0.4) 3(1.5)
2-7 3(2.5) 1(0.15) 1(0.4) 2(1.0)
2-8 2(2.0) 3(0.25) 3(0.6) 3(1.5)
2-9 1(1.5) 3(0.25) 3(0.6) 2(1.0)
2-10 3(2.5) 2(0.20) 3(0.6) 1(0.5)
2-11 2(2.0) 2(0.20) 1(0.4) 1(0.5)
2-12 2(2.0) 1(0.15) 3(0.6) 2(1.0)
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Fig. 2 The electrophoresis results of ISSR-PCR reaction components by uniform design
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Fig. 5 Amplification result of UBC811 on 8 cotton

cultivars with optimized reaction system
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