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Abstract: In order to establish the optimal ISSR-PCR reaction system of Zanthoxylum dissitum several factors that most—
ly affect the amplification of ISSRPCR reaction of Z. dissitum including DNA template Mg’ * concentration primers
dNTPs TaqDNA polymerase dosage and annealing temperature were investigated and optimized by single-fact test and
orthogonal -design method in the experiment. The results indicated the most stable and suitable reaction system had been
established when the amount of DNA template was 60 ng the dosage of Taq DNA polymerase was 2.4 U and the concen—
tration of MgCl, dNTPs and primers was 2.5 mmol/L 0. 15 mmol/L 0.6 pmol/L respectively. Further more 18 ISSR
primers that possessed the characteristics of stable amplification and rich polymorphism were screened from 100 ISSR
primers and they were examined by the germplasm test of 10 Z. dissitum parts. The results of the examination proved that
this ISSR reaction system had the advantages of clearness stability and good repeatability. In conclusion this established
ISSR-PCR reaction system provided an available and reliable method for genetic diversity analysis and germplasm classi—
fication of Z. dissitum.
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. . Buffer BDB( CA), 20 pL.
( 1975) . PCR (2011) : 94 °C 3
~ ~ ~ ~ ~ ~ ~ mll’l; 94 OC 50 S 58 OC 50 S 72 OC 90 S
( 1996) . 35 ; 72 C 8min 4 °C
o 1.5%
0.05% 1 x
o TAE 5 V/em
1 ISSR-PCR L, (4°)
Table 1  Orthogonal design for ISSRPCR L ( 4%)
Factor
Treatment ~ DNA (Mgm;l (drl:r:l;] ( l;r(i)r]ner Taq DNA
combination  ( ng) 'lLL4) 1Y -P~L4) (U)
1 30.00  1.00  0.10  0.40 1.20
( 2008; 2009a b) o 2 30.00  1.50  0.15  0.50 1.60
ISSR( Inter-simple sequence repeats) 3 30.00 2.00  0.20  0.60 2.00
— 4 30.00  2.50  0.25  0.70 2.40
Zietkiewicz E
5 40.00  1.00  0.15  0.60 2.40
( PCR) ( Zietkiwicz et al. 1994) o 6 40.00  1.50  0.10  0.70 2.00
ISSR-PCR 7 40.00 2.00  0.25  0.40 1.60
ISSR— 8 40.00  2.50  0.20  0.50 1.20
9 50.00  1.00  0.20  0.70 1.60
PCR o ISSR 10 50.00  1.50  0.25  0.60 1.20
. . 11 50.00 2.00  0.10  0.50 2.40
12 50.00 2.50  0.15  0.40 2.00
° 13 60.00 1.00  0.25  0.50 2.00
14 60.00 1.50  0.20  0.40 2.40
1 15 60.00 2.00  0.15  0.70 1.20
16 60.00 250  0.10  0.60 1.60
1.1 1.2.3 ISSR-PCR
2012 5
40 C
o UBC . DNA 20.30.40.50.60.70
2006 ISSR ng 6 Mg 1.0.1.5.2.0.2.5.3.
° 888 BDB 0.3.5 pmol/L 6 dNTP 0.05.0.10.
(CA), o 0.15.0.20.0.25.0. 30 mmol/L 6
1.2 0.3.0.4.0.5.0.6.0.7.0.8 pmol/L 6 Taq
1.2.1 DNA CTAB DNA 1.2.1.6.2.0.2.4.2.8.3.2 U6
( 2007) DNA. 2 .
Eppendorf Biophotometer o
DNA 0.8% 1.2.4 ISSRPCR
DNA G-BOX
DNA 0
1.2.2 ISSRPCR Ly o
(4°) DNA.Mg”* .dNTP, Tm 53.54.55.56.57.58.59.60.61+
Taq ( 1) 2.5 uL 10 x PCR 62.63.64 C 12 o
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1.2.5 UBC888
10 DNA
ISSR-PCR o
2
2.1 DNA
DNA 100
UnicoTM UV2102PC 260
nm 280 nm DNA
o OD,¢ /ODg 1.6 ~2.0
DNA ;
OD,g, /0Dy, > 2.0 ;
ODyy, /0Dy, < 1. 6 RNA (
2003) . 2 DNA OD e /
OD 00 1.6 2.0 IS-
SR DNA 0
2 DNA
Table 2 The ultraviolet absorption test of DNA
DNA
Somple e oo Oaa g L
(pg/mL)
0.107 0.059 1.790 260. 000
2.2 PCR
L(4°) PCR ( 1
(1998)
0 N 16
I . 146 :6.8.10,

16.10.4.13.11.2.8.12.11.1.1.10.65,

A N S

Ls(47) 4 IS
SR-PCR . DNA Mg’ LdNTP.
Taq 5
5.5.6.5.4.0.0.75.3.75
PCR Mg’ . DNA
+dNTP.Taq o
2.3
2.3.1 DNA ISSR-PCR
DNA PCR o
2 20 pL 20 ~70 ng
DNA o 20

~60 ng DNA

70 ng
60 ng o

615 1413121110 9 87 6 54 3 2 1 M

1
Fig. 1 Electrophoregram of ISSR-PCR
products of P. vulgaris
146 1 M-Marker DL3000.
The Treatments of No. 146 are same as the one showed in Table 1.
The standard molecular weight of M-Marker is DL3000. The same

below.

2.3.2 Mg’" ISSR-PCR
Mg**  Taq DNA PCR
. . (
1998) . Mg** dNTP. DNA
Mg’ * PCR o
3 Mg+ 1.00 ~2. 50 mmol/
L DNA ;
Mg** o 2.
50 mmol /L Mg o
2.3.3 dNTPs ISSR-PCR
dNTPs  TagDNA
PCR dNTPs
PCR
Mg ( 1998;
2008) - 4 dNTP
0.15 mmol/L
0.20 ~0.30 mmol/L 0.15
mmol /L dANTP o
2.3.4 ISSR-PCR
PCR PCR
DNA o
DNA Mg+ o
5 0.30 ~0.60 pwmol /L
0. 60
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pmol /L ; 0.70 ~ 6 5 4 3 2 1 M
0.80 wmol/L R
0.60 pmol/L o
2.3.5 TagDNA ISSR-PCR
. ISSR-PCR
TagDNA 0
6 TagDNA
; TagDNA
2.4 U 4 dNTP
2.4 U Taq DNA (1-6: 0.05.0.10.0. 15.0.20.0.25.0. 30 mmol/L)

Fig.4 Electrophoregram of ISSR-PCR with
different concentrations of dANTP

2 DNA (16: 20.30.40.50.60.70 ng)
Fig.2 Electrophoregram of ISSR-PCR with 5
different concentrations of template DNA (161 0.340.4.0.5.0.640.7-0.8 pmol/L)

Fig.5 Electrophoregram of ISSR-PCR with

different concentrations of primer

3 Mg ISSR
(16: 1.0.1.5.2.0.2.5.3.0.3.5 pmol/L)
Fig.3  Electrophoregram of ISSR-PCR with 6 Taq ISSR
different concentrations of Mg’ (1-6: 1.2.1.6.2.0.2.4.2.8.3.2 U)

Fig. 6  Electrophoregram of ISSR-PCR with

2.3 ISSR-PCR different dosages of Taq DNA polymerases
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PCR o 8 ISSR-PCR
UBC888 Tm( 58 C) ISSR-PCR °
6 (53.54.55.56.57.58.59.
60.61.62.63.64 C) PCR o 7 3
UBC854 58 C
58 C ISSR
ISSR UBC888 -DNA (
58 Co 2008) . PCR ISSR
12 1 10 9 8 7 6 5 4 3 1 M
o ISSR-PCR
N ISSR-PCR
Taq  dANTPS. N
ISSR-PCR
7
(142: 53.54.55.56.57.58.59.60.61.62.63.64 C) °
Fig.7  Electrophoregram of annealing
temperature of primer IS—
SR-PCR
Mg2 +
(2011) o Mg’*  Taq DNA
Mg** dNTP. DNA
MgZ +
PCR o PCR
PCR
. Mgz +
2.00 ~3.00 mmol/L o
ISSR-PCR
8 ISSR-PCR
10 (20 pL) DNA 60 ngMgCl, 2.5 mmol /L~
Fig.8 Electrophoregram of 10 P. vulgaris DNA 0.6 wmol/L.dNTPs 0. 15 mmol/L.Taq DNA
with optimized ISSR-PCR reaction system 2.4 U, 94 °C 3 min;

2.4 ISSR-PCR
100  ISSR
10

N

UBC888

ISSR-PCR

10

18

94 °C 50 s 58 C 50 s 72 C 90 s 35
272 C 8 min; 4 °C o

ISSR-PCR
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