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Establishment of ISSR-PCR Reaction System and Screening of
Effective Primers with ISSR Marker for Dracaena cambodiana

ZHENG Dao-jun, XIE Liang-shang, ZENG Jian-hua, ZHANG Zhi-li’

(Key Laboratory for Crop Genetics and Breeding, Hainan Academy of Agricultural Sciences, Haikou 571000, China)

Abstract: The influence factors of ISSR-PCR for Dracaena cambodiana Pierre ex Gagnep were studied by using

single factor test and orthogonal design, and a set of ISSR-PCR reaction system was established. Sixteen ISSR

primers were selected out, and their annealing temperatures were also optimized. Furthermore, the optimized

reaction conditions were examined for its repeatability in D. cambodiana. The optimum ISSR-PCR reaction system
with total 25 pL reaction solution contain 2.5 pL 10 X PCR buffer, 3.0 mmol/L MgCl,, 300 wmol/L dNTPs, 3.0 U
Taq polymerase, 0.2 wmol/L primers, and 20 ng DNA template, which can be used for analysis in genetic diversity

and genetic structure of D. cambodianas.
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Table 1 Gradient levels of each factor in single factor test

AR 7K Levels
Factors 1 2 3 4 5 6 7 8 9 10 11
Template DNA (ng) 2.5 5.0 10.0 20.0 40.0 60.0 80.0 1200 1600 2400 3200
Tag (U) 0.025 0.5 1.0 1.5 2.0 2.5 3.0 4.0 5.0 6.0 10.0
Mg? " (mmol/L) 0.25 0.5 1.0 15 2.0 25 3.0 3.5 4.0 5.0 7.0
dNTP (wmol/L) 25 50 100 150 200 250 300 400 550 650
Primer (wmol/L) 0.025 0.05 0.1 0.15 02 025 0.3 0.4 0.5 0.6
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Fig. 1 Effects of template DNA concentration
M:100 bp plus Marker; 1 ~11:2.5, 5, 10, 20, 40, 60, 80, 120,
160, 240, 320 ng DNA.
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dNTPs V& B2 B3E 0, 43 (0 5517 $h 5 Lo B 15 i,
{H2Y4 ANTPs <100 wmol/L B 271 AT, HLA Bt
AR s U BE N 150 ~ 300 pmol/L i, 44 i
FIZ5HT 22 1 T8 M, B BUSE AR — 30 4 dNTPs =
400 wmol/LE, BRI 4 3 Z5 B Wk 2k, Hh B4R
Z55/Nr Bro X UL, mkBERY ANTPs 2401l 43
FIREANT KA AT, X 5 A E R % %t
ARBRE T 2K (Cratoxylum prunifolium) VA S 353
SIS M A F5 (Lycoris radiata) FIBTIE 45 T A0,
HlI, £ 150 ~300 wmol/L dNTPs T )5 421E3C
TR,
2.5 5| ¥R BRI

2| WYk BE 23 %t ISSR-PCR 4™ 184 (4 47 784 7 A= B
W, YRR BB 3G ST BT S, W
K e dpRe s . B3 AT, 514
WP 0,025 ~0.15 wmol/L I, K/IME 1000 ~2000 bp

M 1213 14 15 16 17 18 19 20 21 2

2 Taq BRI Mg® " WS
Fig. 2 Effects of Tag DNA polymerase and Mg * concentrations
M: 100 bp plus Marker; 1 ~11:0.025, 0.5, 1.0, 15,2.0,2.5,3.0,4.0,5.0, 6.0, 10.0 U Tag DNA polymerase; 12 ~22:0.25,
0.5,10,15,20,2.5,3.0,3.5,4.0,5.0,7.0 mmol/L Mg*".
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Fig. 3 Effects of dNTPs and primer concentrations
M: 100 bp plus Marker; 1 ~11:25, 50, 100, 150, 200, 250, 300, 400, 550, 650 wmol/L dNTPs; 11 ~22: 0.025, 0.05, 0.1,
0.15,0.2,0.25,0.3,0.4,0.5,0.6 pmol/L primers.

%2 ISSR-PCR EZELWiIFITER
Table 2 Orthogonal design for ISSR-PCR

o= WA 2 Factors (VAN
No. Template DNA (ng) Tag (U) Mg*" (mmol/L) dNTP (pmol/L) Primer (pumol/L) Score
1 20 1.5 1.5 150 0.05 5
2 20 2.0 2.0 200 0.1 5
3 20 2:5 25 250 0.15 11
4 20 3.0 3.0 300 02 16
5 40 1.5 2.0 300 0.15 14
6 40 2.0 L5 250 02 14
7 40 25 3.0 200 0.05 4
8 40 3.0 25 150 0.1 1
9 60 1.5 25 200 02 8.5
10 60 2.0 3.0 150 0.15 8
11 60 25 1.5 300 0.1 9
12 60 3.0 2.0 250 0.05 5
13 80 1:5 3.0 250 0.1 35
14 80 2.0 25 300 0.05 9
15 80 25 2.0 200 02 6
16 80 3.0 1.5 150 0.15 6.5
K1 37 31 345 20.5 23

K 33 36 30 235 18.5

K3 30.5 30 36.5 335 395

K4 25 28.5 315 48 445

ki 9.25 7.75 8.63 5.13 575

k2 8.25 9 75 5.88 4.63

k3 7.63 75 9.13 8.38 9.88

k4 6.25 7.13 7.88 12 11.1

R 3 1.87 1.63 6.87 6.5
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2 WAL, &K AR AR T RS R IAR PCR SR
DRI IR A ANTPs > 5] 9%k B > DNA B ¢
JE > Tag RAEWHR >Mg” WRE,
2.7 5| ¥iB AR E B E R I
R GRS g 2N, B
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PP ISSR 51 WpEAT T 18 G BE Ak 5 1 455

F 4 IEzTlm R
Fig. 4 Results of orthogonal design
M: 100 bp plus Marker; 1 ~16 JL3£2, 1 ~16 see Table 2.
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Table 3 Screening of ISSR primers and their optimum annealing temperatures

519 74 (5" ~3") BRI (C) 519 J¥A (5" ~3") BRI (C)
Primers Sequence Annealing temperature Primers Sequence Annealing temperature
UBC-808 (AG);C 58.6 UBC-843 (CT)sRA 53.0
UBC-811 (GA)sC 57.1 UBC-845 (CT)RG 534
UBC-825 (AC) T 53.0 UBC-854 (TC)sRG 534
UBC-826 (AC)C 543 UBC-855 (AC)3 YT 56.9
UBC-827 (AC), G 56.0 UBC-856 (AC) YA 58.0
UBC-834 (AG) YT 484 UBC-857 (AC)YG 53.4
UBC-835 (AG) YC 513 UBC-864 (ATG), 48.0
UBC-836 (AG); YA 54.1 UBC-873 (GACA), 493

Y=CorT; R=AorG; D=AorGorT; B=CorGorT.
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Fig. 5 Testing for repeatability of D.cambodiana ISSR Reaction System
M: 100 bp plus Marker; 1 ~25: EX-1 ~ EX-25.
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TR 94 CHAEE 4 min, 854K 94°C A5k 40 s,
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