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(1. 570208; 2. 570228)
: ( Ligustrum lucidum Ait. ) RAPD (
MgCl, .dNTPs. +TagDNA N DNA )
RAPD-PCR o 25 ul 10 x buffer 2.5 wL 2.5 mmol » L™' MgCl, 3.0
pL 0.2 mmol * L™" dNTPs 0.5 pL 2.0 U Tag 0.4 L 0.4 pmol * L' 1.0 pL. DNA 60 ng. PCR
94 °C 4 min 94 C 30s 38°C 455 72 C
2 min; 40 72 C 10 min 16 C o RAPD
; RAPD; ;
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1.1 30
0.6¢g DNA DNA.
1.2 DNA CTAB ° DNA
0D w=0.8 % 7 DNA 20 ng * pL™! RAPD
1.3 RAPD-PCR RAPD-PCR 110 x buffer 2.5 pL
0.2 mmol * L™" dNTPs 0.4 wL 2.5 mmol * L.”" MgCl, 3.0 pL. Tag 2.0 U DNA 60 ng 0.4 pmol °
L™ 1.0 pL 25 pLo
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- RAPD-PCR
( 1) . o
: 3 3 37 38 39 C;
94 C 4 min 30 s;37 38 39 C 45 s; 72 C
120 s; 40 ; 72 C 10 mino, 16 C 0
25 30 35 40 45 50
55 RAPD-PCR . 0 8
35 36 37 38 39 40 41 42 C
8.0l 2.0 puL ( w=40 % w=0.25 % )
w=1.5 % ( 0.5ug mL™" EB) 100 bp plus DNA ladder
0.5 x TBE 1.5~2.0h(  5Veem™) Gel Doc XR

~ o

1 RAPD-PCR
Tab. 1 The factors and levels used in the optimization of ISSR-PCR reaction system

Mg / dNTPs / Taq /U / ng /
Lovels (mmol * L") (mmol *+ L") Dosage of Tagq Dosage of (mol « L7
Concentration of Mg’*  Concentration of dNTPs polymerase Template DNA Dosage of primer

1 0 0 0 0 0

2 1.5 0.10 0.5 10 0.4

3 2.0 0.15 1.0 20 0.6

4 2.5 0.20 1.5 40 0.8

5 3.0 0.30 2.0 80 1.0

6 3.5 0.40 2.5 160 1.2

7 4.0 0.50 3.0 240 1.4

8 4.5 0. 60 3.5 320 1.6
2
2.1 1 S22 3

(1~3 ) 28 3 (4~6 ) 30 3
(7~9 ) S28
2.2 DNA RAPD-PCR 2 DNA
(1 ) DNA 10 ~320 ng
(2~8 ) DNA RAPD-PCR
o DNA RAPD
o DNA

60 ng.
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1 2 DNA
1~3 S22; 4~6 S28; M 100 bp plus DNA ladder; 1 ~8
7~9 S30. 3 0 10 20 40 80 160 240 320 ng
37 38 39 C Fig.2 Testing of dosage of Template DNA

Fig.1 Preparative experiment of annealing temperature
Lanes 1 to 3. Primer S22; Lanes 4 to 6. S28; Lanes 7
to 9: S30. The annealing temperatures of 3 primers were

37 38 39 °C successively

2.3 Mg** RAPD-PCR Mg** RAPD-PCR
Taqg DNA RAPDPCR 2, Mg**
RAPD-PCR o Mg* RAPD-PCR
o 3 Mg** Mgt 1.5 mmol + L' (1~2
) Mg**  Mg™" Taq o
. dNTPs Mg** Tagq Mg’ *
o Mg+ 2.0 mmol « L' 3 (3 ) o
Mg2+
(4~8 ). Mgt 3.0 mmol « L™ (5~8 ) o
Mg** RAPDPCR Mg
2.5 mmol *« L7,
3 Mgt 4 Tagq

M 100 bp plus DNA ladder; 1 ~8
0 1.5 2.0 2.5 3.0 3.5 4.0
Fig.3 Testing of Mg’* concentration
Lane M: 100 bp plus DNA ladder; Lanes 1 to 8: the
Mg’ * concentrations of 0.0 1.5 2.0 2.5 3.0 3.5
4.0 4.5 mmol + L™

4.5 mmol + L'

respectively

Lane M: 100 bp plus DNA ladder; Lanes 1 to 8: the
treatments at template concentrations of 0 10 20 40

80 160 240 320 ng respectively

M 100 bp plus DNA ladder; 1 ~8
005 1.0 1.5 2.0 2.5 3.0 3.5U
Fig.4 Testing of Tag concentration
Lane M: 100 bp plus DNA ladder; Lanes 1 to 8: Taq
concentrations of 0.0 0.5 1.0 1.5 2.0 2.5 3.0
3.5 U respectively
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2.4 Taqg DNA RAPD-PCR TagDNA Mg** o
Tag DNA PCR o 1 7  TagDNA
o 4 TagDNA 0.5~1.0U
(2~3 );  TagDNA 1.5~3.0U
(4~7 ) 3.5U0 2 000 bp 2
(8 ) o RAPD DNA 1.5 U.
2.5 dNTPs RAPD-PCR 5 dNTPs 100 ~400 pmol °
L™ (2~6 ) 500 ~ 600 pmol * L.~
dNTPs (7~8 ) o
RAPD-PCR dNTPs 200 pmol = L'
2.6 RAPD-PCR 6 ( ) (1
); 0.4~1.0 mmol « L™
(2~5 ); 1.2 ~
1.6 mmol « L'
(6~8 ) o RAPD-PCR

5 dNTPs 6
M 100 bp plus DNA ladder; 1 ~7 M 100 bp plus DNA ladder; 1 ~8
0 100 150 200 300 400 500 600 wmol * L~ 0 0.4 0.6 0.8 1.0 1.2 1.4 1.6 pmol * L™
Fig.5 Testing of dNTPs concentration Fig.6  Testing of primer concentration
Lane M: 100 bp plus DNA ladder; Lanes 1 to 8: dNTPs Lane M: 100 bp plus DNA ladder; Lanes 1 to 8: primer
concentrations of 0.0 100 150 200 300 400 500 concentrations of 0.0 0.4 0.6 0.8 1.0 1.2 1.4
and 600 wmol * L' respectively and 1.6 wmol * L™"  respectively
2.7 RAPD-PCR 7 25
(r ) 25 ~35
(2~3 ) 40 45
(4~5 ), 50 55
(6~7 ) o
B RAPD-PCR
40 o
2.8 RAPD-PCR 8 35~37 C
(1~3 );38 C (4 )

39 ~41 C (5~7 ): 42 C
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7
M 100 bp plus DNA ladder: 1 ~7
25 30 35 40 45 50 55
Fig.7 Testin g of cycles
Lane M: 100 bp plus DNA ladder; Lanes 1 to 7: the
cycles of amplification: 25 30 35 40 45 50 and
55 respectively

8
M 100 bp plus DNA ladder 1~8
P35 P36 P37 P38 P39 P40 P41 P42
Fig.8 Effect of annealing temperature
Lane M: 100 bp plus DNA ladder; Lane 1 to 8: P35
P36 P37 P38 P39 P40 P41 and P42 respectively

DNA ; o Williams
RAPD-PCR 40 C PCR e
38 C .

Taq 70 ~75 C 72 C RAPD

o 30 60 90 120 s 4 o
120 s . " Bielawski '
- Bielawski
(30 60 120 s) . RAPD-PCR
120 s 120 s RAPD-PCR o
RAPD-PCR
( 9.
9 S60

Fig.9  Amplifications of part of Ligustrum germplasm materials with primer S60

RAPD
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AFLP
RAPD o RAPD RAPD
° RAPD RAPD RAPD-
PCR o
SAS
i «
RAPD-PCR
25 pL 10 x buffer 2.5 L 25mmol * L™"  MgCl, 3.0 pl. 0.2 mmol *
L™ dNTPs 0.5 wL 2.0 U TagDNA 0.4 pL 0.4 pwmol * L™ 1.0 pL. DNA 60 ng.
PCR 94 C 4 min 94 °C 30 s 38 C 455 72 C
120 s; 40 72 C 10 min; 16 C o
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Optimization of the Experimental Conditions for RAPD-PCR
of Ligustrum lucidum Ait.

ZHAO Feng' LIU Guomin® LI Juanling® ZHANG Qiwen’ FU Wei’ ZHANG Enhua’
( 1. Hainan Radio and TV University Haikou 5700208; 2. The Kudingcha Research Institute of Hainan University Haikou 570228 China)

Abstract: Ligustrum lucidum Ait. was used as the experimental material for RAPD-PCR. Some important fac—
tors such as the concentrations of MgCl, dNTPs random primers Tag polymerase and template DNA as well
as the annealing temperature and the cycles of amplification were optimized by single factor experiment in order
to establish the optimal RAPD-PCR system and procedure. Stable RAPD-PCR reaction parameters for L. lucid—
um Ait. were determined and optimized. 2.5 wL 10 x PCR buffer; 3.0 pL 25 mmol * L™" MgCl,; 0. 5pL
dNTPs 0.4 pL Taq polymerase 1.0 pL primers and 60 ng DNA template were contained in 25 pL reaction
solution. The PCR amplification program was to pre-dlenature at 94 °C for 4 min then denature at 94 °C for 30s
anneal at 38 C for 45 s extend at 72 °C for 2 min and conduct 40 cycles with the last extension at 72 °C for
10 min. The amplified products were stored at 16 “C. With this optimized RAPD reaction system the DNA of
L. lucidum Ait. was amplified to produce rich clear and repeatable bands.

Key words: Ligustrum luctdum Ait.; RAPD; impact factors; system optimization.



