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1.1.1 ' DNA 1%
. . . . EB
6 12 (2 / ) DNA
1~12 9 DNA 20 ng/pL.
1.2.2 SSR - PCR
DNA
1.1.2 10 x PCR  JN900076 L'(4°) ( 2.3)
Buffer( Mg’* Free) . dNTPs( 2. 5 nmol/pL) | MgCl SSR - PCR DNA “Mg** LdNTP.
(25.0 nmol/pL) .Tag DNA (5.0U/pL) <Tag DNA 5 4
TaKaRa . 100 bp DNA Marker 16
. SSR - PCR .
SSR ( 1) 2.5 uL 10 x PCR Buffer
JN900076 (Mg”* Free) ddH, 0 25 plL. PCR
JN900061 - JN900062 . JN900078 95 C 3 min; 94 C 30
s 54 C 60s 72 C 60 s 35 ;
1.2 72 C 10 min 4 °C 8%
1.2.1 DNA 3 x CTAB
1 4 SSR
Tab. 1 Four pairs of SSR primers of Parashorea chinensis
Genbank
F:5°CTGATTGATGGTGGACTA 3
JN900061 (TC) o (AC)
R: 5 ATGTCTCGAATAAGGAGC 3”
F:5°GAGCGCACGAGCTATCAA 3°
JN900062 (TGC) ;tgg( TTC) ;gte( TTC) 5( GA) o
R: 5" GATCGGGAGGGATTTCAG 3°
F: 5" TGGAGGGTTGCTGATGCT 3
JN900076 (TC)
R: 5" TCAACTGGCCCTTTGATG 3°
F: 5 TAGCAGCTTTTATGGGATT 3°
JN900078 (TC) 1

R:5"GATTTGGATTTTAGTATTCTGG 3~

2 SSR - PCR

Tab. 2 Factors and levels used for optimizing SSR — PCR reaction system of Parashorea chinensts

m( DNA) / o(Mg*) / ¢( dNTPs) / o )/ p( Tag DNA )/
20 ng (mmol « L") (mmol « L") (mol « L7 (UespL™
1 30 25 15 8 0.02
2 40 37.5 20 10 0.04
3 50 50 25 13 0.06
4 60 62.5 30 15 0.08
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3 SSR - PCR L'(4°)
Tab. 3 The L'°(4°) orthogonal design for SSR — PCR of Parashorea chinensis

m( DNA)/ o Mg*) c( dNTPs) / o)/ o Tag DNA )/
20 ng (mmol * 1.7") (mmol « L™") (pmol + L71) (U pL™)
1 30 25 15 8 0.02
2 30 37.5 20 10 0.04
3 30 50 25 13 0.06
4 30 62.5 30 15 0.08
5 40 25 20 13 0.08
6 40 37.5 15 15 0.06
7 40 50 30 8 0.04
8 40 62.5 25 10 0.02
9 50 25 25 15 0.04
10 50 37.5 30 13 0.02
11 50 50 15 10 0.08
12 50 62.5 20 8 0.06
13 60 25 30 10 0.06
14 60 37.5 25 8 0.08
15 60 50 20 15 0.02
16 60 62.5 15 13 0.04

10 x PCR Buffer( Mg?* Free) 2.5ul  ddH,0 25 pL.

1.2.3 " 16 8%
1 14
4 15
16 ;
1. SPSS 4 4.4
EXCEL
. 2.2
1.2.4 SSR -PCR 1 SPSS 5
JN900061 + JN900062 » JN900078 DNA PCR Tag DNA
SSR - PCR 12
PCR 8% PCR : DNA >
dNTPs > >Mg** > Tag DNA . P

2
2.1 SSR -PCR 2.2.1 DNA SSR - PCR

16 ( 3) SSR - PCR DNA PCR
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.PCR DNA (9 13 14)
1~8
: DNA DNA 30 ~40 ng
1 1 8 DNA
9 ~16 3 . DNA 40 ~60ng

(b)
(a): 4% (b): 8% : M: DNA Marker. (1 ~16 16 )
1 SSR -PCR
Fig. 1 Electrophoresis profiles of SSR — PCR of Parashorea chinensis by orthogonal design

4 L“4) 16
Tab. 4 The L'°(4%) orthogonal design for SSR — PCR

2 1m 15 14 13 16 15 15 12 7 11 9 8 2 1 8 7
3 9 16 15 12 15 15 16 14 5 10 10 9 4 2 9 8
4 0 16 13 13 16 14 15 12 6 9 10 8 4 2 10 8
5 PCR
Tab. 5 The results of variance analysis among factors

( DF) (SS) (MS) F (P )

DNA 3 662. 643 220. 881 589.016 <0.001

Mg 3 63.810 21.270 56.720 <0.001

dNTPs 3 165.810 55.270 147.386 <0.001

3 98.810 32.937 87.831 <0.001

Taq 3 24.500 8.167 21.778 <0.001

48 18. 000 0.375
63 1041.750
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16 2.2.3 SSR - PCR
141 PCR
13 DNA DNA
¥ 8t ;
1+ 4 13 mol/L
ol
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m (FEHDNA/ng)
2 DNA 13 pmol /L
Fig. 2 The relationship between template DNA concentra— .
tion and the evaluation result 224 M g2+ SSR - PCR
Mg®*  Tag DNA
: Mg+ Tag DNA )
DNA 4 300 e Mg
ng 40 ng 5 Mg**
DNA 30 ng. 50mmoL./L
2.2.2  dNTPs SSR - PCR Mg
dNTPs SSR - PCR 50 mmdl/L 60
.dNTPs  PCR mol/LL . 50
,. Tag DNA mmol /L.~ Mg*" .
Mg 2.2.5 Taq DNA SSR - PCR
3 dNTPs 20 SSR — PCR
mmol /L 25 mmol /L Taq DNA . 6
dNTPs Tag DNA 4 10
20 mmol /L 3 Taq DNA 0.02
dNTPs 200 gL 0.02 ~0. 08
mmol /L. U/l Taq
DNA 4
14 14 ¢
12 12t
10 + 10} //\
s o 5
= 5
1 F 4k
2 F 2F
0 | 1 | | | | J 0 1 1 1 1 | 1 1 ]

0 5 10 15 20 25 30 35
¢ (dNPS) / (mmol » 171
3 dNTPs
Fig. 3 The relationship between dNTPs concentration and

the evaluation result

0 2 1 6 8§ 10 12 14 16
¢ (214 / (umole LY
4
Fig. 4 The relationship between the primers concentration

and the evaluation result
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Fig. 5 The relationship between Mg®* concentration and the Fig. 6 The relationship between Tag DNA polymerase con—
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0.02 U/plL 3 o SSR
Taqg DNA 0. 02 - PCR 2o
U/plL.
SSR - PCR
125 pL 10 x buffer ( Mg**
Free) 2.5 pL DNA 30 ng dNTPs 20 mmol /L
13 pmol /L. Mg** 50 mmol /L. Tag DNA DNA PCR
0.02 U/pL. SSR - PCR 195 C 3
min; 94 °C 30s 54 C 60s 72 C 60 s DNA
35 : 72 °C 10 min 4 °C DNA
2.3 SSR - PCR DNA Taq
6 12 PCR
DNA JN900078 « JN900062 dNTPs PCR
JN900061 3 SSR - PCR dNTPs PCR
7 36 1 PCR
Tag DNA
Mg+ Tag DNA
PCR
Mgt Tag DNA
PCR SSR Taqg DNA
SSR - PCR SSR
SSR . Tag
SSR - PCR
PCR -SSR
SSR - PCR DNA
Mg”* +dNTP . Tag DNA
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(JN900062F/ ING00062R)
1° 2 3 4 5 6 THERERE

e i ata b
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7 3 12 SSR - PCR
Fig. 7 Electrophoresis profiles of SSR — PCR in 12 individuals of Parashorea chinensis with 3 pairs of primers
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Optimization of SSR — PCR reaction system on an endangerd

plant Parashorea chinensis

ZHANG Meiding' > LI Qiao-ming'
(1. The Lab of Plant Phylogenetics & Conservation Xishuangbanna Tropical Botanical Garden
Chinese Academy of Sciences Kunming 650223 China;
2. Graduate School of the Chinese Academy Sciences Beijing 100039 China)

Abstract: An orthogonal design of L'°(4°) was applied to optimize the SSR — PCR system on Parashorea
chinensis which employed five major components ( ANTPs primers template DNA Mg>* and Tag DNA polymer—
ase) . The results indicated the significance of the effect of five factors on the PCR reaction was in the order of
template DNA > dNTPs > primer > Mg’* > Tag DNA polymerase. An optimal 25 pl. SSR - PCR reaction system
of Parashorea chinensis has been constructed contained 2.5 pl 10 x buffer( Mg** Free) 30 ng template DNA 20
mmoL /L dNTPs 13 pumolL/L primers 50 mmoL./L. Mg®* 0.5 U Taq DNA polymerase. To validate the SSR — PCR
reaction system above 12 individuals of Parashorea chinensis which distributed in different areas and 3 different
SSR primers were employed in this research. The results indicated that the SSR — PCR reaction system is repeti—
tive and steady.

Key words: Parashorea chinensis; SSR; orthogonal design; PCR reaction; optimization



