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The Optimization of RAPD Reaction System for Castanopsis hystrix

XU Bin, ZHANG Fang-qiu, PAN Wen, ZHU Bao-zhu

(Guangdong Forest Research Institute, Guangzhou 510520, China)

Abstract: The genomic DNA was extracted from Castanopsis hystrix A. DC. using the modified method of
CTAB, and the optimization of its RAPD reaction system was also studied. Results showed that the high-quality
genomic DNA can be obtained with the modified method of CTAB, and it could be directly used for RAPD
analyses. The optimal PCR system for RAPD analysis was as follows: 0.8 ng wl* DNA template, 2.0 mmol/L Mg¥,
0.8 U Tag polymerase, 0.35 mmol/L dNTPs, 0.28 wmol/L random primer S42, in 25 pl reaction system. RAPD
program was 3 minutes at 94°C for predenaturation, then followed by 35 cycles, each with 30 seconds at 94°C for
denaturation, 1 minute at 39°C for annealing, 2 minutes at 72°C for extension, finally extension at 72°C for

10 minutes.
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1.2 DNA HJ12EX

ZHE MR M CTAB VY, AN 3), BI7EHREEL
P A 2.5 mol/L NaCl 1 5% PVP, 3RELT
HEFEF A0 Y & DNA. H 9 2xCTAB 2BV A%
100 mmol/L Tris-HCI (pH 8.0), 20 mmol/L. EDTA,
2.5 mol/L NaCl, 2%(fi & # &) CTAB, 5% PVP,2%
B- ik (AR H0D .

1.3 DNA RE R 4 E i
$RELH DNA 23 BIHEAT 0.8% 35 fig BB e B B K
AN E T (Eppendorfd) Rl EIRERASE

1.4 3R 5
A5 BT A 9 MgCl, dNTPs. Tag DNA 4
Vi B AT A, BN H Invitrogen & FR.

1.5 RAPD R ¥

(ORAPD [ N4k ZR & BRI F 86 5 : DAREX A 0 HE
DNA AR, F ELIR R S42 BEVLE | 3kAT o34,
7£ MJ Research PTC-200 %! PCR {¢ L 34T PCR¥Y"
B, RMNAER 25 p, ¥ E&F 10xPCR buffer
2.5 wl,25 mmol/L MgCl, 2.5 nl, 10 mmol/L dNTPs
0.75 wl, 5 U pl* Tag DNA R4 0.2 pl, 50 ng ul?
A DNA 0.5 pl, 10 pmol/L 3% 1 pl, ddH,0
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Table 1 Optimalization of RAPD reaction system for DNA of C. hystrix

Fe Mg* Primer dNTPs Template.ll)NA Tag DNA Anneal ] Cycles
No. (mmol/L) (r mol/L) (mmol/L) (ng i) polymerase (U) temperature (C)
1 0 0 0 0 0 33 30
2 0.4 0.08 0.10 0.8 0.2 34 35
3 0.8 0.12 0.15 1.6 0.4 35 40
4 1.2 0.16 0.20 2.4 0.6 36
5 1.6 0.20 0.25 32 0.8 37
6 2.0 0.24 0.30 4.0 1.0 38
7 2.4 0.28 0.35 4.8 12 39
8 2.8 0.32 0.40 5.6 1.4 40
9 32 0.36 045 6.4 1.6 41
10 34 0.40 0.50 7.2 1.8
11 0.44

0.48

—
(8]
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FhOTIEIR AL DNA S BB IF, KE RNAEH
BB FIBER SR, EE T —5 M PCR ¥ ¥ R M.

Bl 1 404 5 DNA BER ik B 3%
Fig. 1 Electrophoresis photograph of DNA extracted from C. hystrix
M: DL2000 DNA marker; 1-8: A =B34 R R B R K

£ DNA Genomic DNA in different clonal trees from Yunnan Province

2.2 RAPD-PCR R Mk &AL
2.2.1 Mg* Wk

Mg* 3 Taqg DNA & MBI H, RAPD 31
R AR Mg iR X404 RAPD HIZma 1L &2,
B 25 AT UE B, 24 Mg? ¥R 4 0-0.4 mmol/LET,
T BRI 6845 31 231 Mg ik 1
HnZ] 0.8 mmol/L B, BT £ AT A, (EANIEMT;
2 Mg WREIA R 1.2-2.0 mmol/L i, & =B
B SN, B4 HTEWT . BEE Mg IRt — 518
L AHREEMM, ERERT, MIKEX
B 34 mmol/L Bf, E & W REMEHT. AL,
2.0 mmol/L i) Mg* WK FE R 31T 414 RAPD ¥ 3411y

Bl 2 Mg> IREEX I 1 45 R m
Fig. 2 Effect of Mg” concentration on RAPD results
M: 100 bp DNA Ladder; 1: 0 mmol/L; 2: 0.4 mmol/L; 3:
0.8 mmol/L; 4: 1.2 mmol/L; 5: 1.6 mmol/L; 6: 2.0 mmol/L; 7:
2.4 mmol/L; 8: 2.8 mmol/L; 9: 3.2 mmol/L; 10: 3.4 mmol/L.

2.2.2 5IYKE
B 3T, TR 0.08 pmol/L 3 &

0.12 pmol/L, EEAREY 14 BT f (&4, (HE B K
G, Aec Wy M. MERENTTE, &3
0.48 wmol/L I, 4% {7575 W T %, Y95 WA 32, R
5. BITEARBITF, #i5E 0.28 wmol/L (15| 4k
BRHNEH.

M 1 23456 7809101112

B 3 SR T  4E R
Fig. 3 Effect of random primer concentration on RAPD results
M: 100 bp DNA Ladder; 1: 0 pmol/L; 2: 0.08 pmol/L; 3:
0.12 pmol/L; 4: 0.16 pmol/L; 5: 0.20 pmol/L; 6: 0.24 pwmol/L; 7:
0.28 pmol/L; 8: 0.32 pmol/L; 9: 0.36 pmol/L; 10: 0.40 pwmol/L;
11: 0.44 pmol/L; 12: 0.48 pmol/L.

2.2.3 ANTPs K J¥

MBE 4 TTLAE H, 7F 0.10-0.30 mmol/L JEFE A,
T dNTPs W BAR, ¥ M &7 0, A, WikE
WHNZE 0.35 mmol/L B4 R R BT, HhJ5 , FEF K
ERRm, §if&ms. B85, MIREIXD 0.5
mmol/LI}, RAPD ¥ 3% 5 24 #l. 8 dNTPs #k
JE it A AR R R T 4D 4 RAPD I3, T
0.35 mmol/L Hj dNTPs ¥ EEXT£L 4 RAPD ¥ 1830 R
B
2 3 45 6 7 8 9 10

H 1

B 4 ANTPs #1945 R Km0
Fig. 4 Effect of ANTPs concentration on RAPD results
M: 100 bp DNA Ladder, 1: 0 mmol/L; 2: 0.10 mmol/L; 3:
0.15 mmol/L; 4: 0.20 mmol/L; 5: 0.25 mmol/L; 6: 0.30 mmol/L; 7:
0.35 mmol/L; 8: 0.40 mmol/L; 9: 0.45 mmol/L; 10: 0.50 mmol/L.
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REN S W T 15 S MEy 18 1 817,
WERNBART =Y. NESTTUEH, #
# DNA ¥R Z 5 0.8-6.4 ng pl' B X RAPD # # &
MANK, 3 F=HiE W, Fa 5 . MIRBEIEE] 7.2 ng ul?
I IS R 1, (S5, FTUAT AR
AR DNA FIEEF 0.8 ng ul's

12 3 45 678 910

Bl 5 BUARIRBEXT 1 45 RN
Fig. 5 Effect of template DNA concentration on RAPD results
M: 100 bp DNA Ladder; 1: 0 ng pt"; 2: 0.8 ng ul'; 3: 1.6 ng pul; 4:
2.4 ng pl'; 5: 3.2 ng pl'; 6: 4.0 ng pl'; 7: 4.8 ng pI; 8: 5.6 ng ul; 9:
6.4 ng pul'; 10: 7.2 ng pl.

2.2.5 Tag DNA B4

ME 6 W WL, Tag DNA B4 B F & % 4 4
RAPD 47 R B A58 55398 B R BB m, 76 25 pl
MIERF, Tag BEIREE N 02-0.6 U B, ¥ Mm&HE
Bb, WHER R Tag BEWE N 0.8-1.8 U B, 183
R, WHURARE , T BEM . MSERR R N T2
MEAER, KRR ARER Teg DNA REHBHE
H 08U,

B 6 Tag DNA REREA B M4 R W
Fig. 6 Effect of Tag DNA polymerase concentration on RAPD results
M: 100 bp DNA Ladder; 1: 0 U; 2: 0.2 U; 3: 04 U; 4: 0.6 U; 5:
08U;6:1.0U;7:12U;814U;9:16U; 10: 1.8 U.

2.2.6 1B KIRSE JEIRIREL
R KRS HRE, JERE A& L,
MR KEESE, FRERT HEATFRHERD.

RAPD [z [V ffJ1R K iR B — M 7E 30-40°C, BEAFXIA
[R5 9 e BAE R KR . B 7 FiR, ZERIER
BKEET (UNF 34C) ,PCR &7 k48 F 1,
BKIREH 40°C B, 840 S A 40, AN Red e, T
BKIREEH 35-39°C B, ¥ 4 HHE T R . BRI,
EHE 39°C AL HE RAPD 2347 i (K38 KR B .

8 9

1 2 3 ¢ 6 6 7

B 7 ANFR KR BER 45 R W
Fig. 7 RAPD results at different annealing temperatures
M: 100 bp DNA Ladder; 1: 33°C; 2: 34°C; 3: 35C; 4: 36C; 5:
37°C;6:38C;7:397C;8:40C;9:41C.

B 8 AT LLE H, M IR E 4 B4 30.35.40
R, DNA #REER B 74 507 1, H RLE W E .
TERER T, % PCR 1EHKRECH 35 K.

Bl 8 R B E XX Y 45 R
Fig. 8 Effect of different PCR cycles on RAPD results
M: 100 bp DNA Ladder; 1: 30 cycles; 2: 35 cycles; 3: 40 cycles
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KR RAL G B RAPD § 3844 28 5 A /] P i fY
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75T RAPD £ARALIISERFE T . MR
B, e, B E ML RE , BATIX K RAPD ()
PCR SER A REBAEE, REF T 404 RAPD R A%
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B 9 TR LM R4 DNA [ RAPD 41445 8
Fig. 9 The RAPD profiles of the genomic DNA from
different clones of C. hystrix
M: 100 bp DNA Ladder; 1-8: A [ it & Different clonal trees.
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MR CTAB A% IR T 8 TRAPDSY
P m R K40 DNA, 3% 2 MPCR K&
I BRI 7 BEAT TR 1% , 3R78 T 4T #ERAPD-PCR %% 4 3
MR BER, B2 W RNGRS, A4HEK
DNA 0.8 ng ul', 10xBuffer 2.5 pl, Mg* 2.0 mmol/L,
Taq DNA %4 #50.8 U, dNTPs 0.35 mmol/L, FE#LE|
%) S42 0.28 pmol/L. H Y ME/F H:94C W 1
3 min, 85 94°C 305,39°C 1 min, 72°C 2 min, 35 4
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h THREVE R DNA, L% 2 RAPD ¥
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B R F IR B AT R R . I g Bk
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BHRLF, XTEFIFAMALJE B PCR 15 X 404 ]
FEHLITEHE RBEAT PCR 789 i1 45 3 12 3R 1719
UEHH. MM IE 4 5 RATLAE Y, 4T 4k RAPD-PCR ff
P PEZ NTPs IR BRI K, 78 0-0.5 mmol/L
WEETSEP, REREN 0.35 mmol/L K ¥ HK
R P& HEE BN R, XMREES
HEHWHLE ", Mg> /£ PCR &N f—
PNEBERMET, ALK H Mg> 7E 1.2-2.0 mmol/L
FENT BB 1 R 2 ¥ T P 3R R 3R 78 38047 119 PCR 338
iR X G HIARNA Ny KBS AR A MY PCR 3
WMHTHEREN Mg* RENSEBHEARR, £F
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