P RG] 2006, 14(1): 25-30
Journal of Tropical and Subtropical Botany

REE=EEH DNA {ZEUK RAPD R EHHRER
EAM Y RRET, FRE

(1. i N e Rl o, ) AB MR AR LR T R, )M S10631; 2. T ARBRIAHER LA, )7 /M 510640)

#%E .  SDS.CTAB f{ R CTAB % 4r AR H AL E 22t & F 4 DNA, RILLAE CTAB E4HHEUH DNA 2/
B P . B S’ -GGTGCTCCGT-3" (BA440) HFENLE 4, H LA NIEE 2 i fh ‘&8 (Cymbidium hybridium
cv. Hiroshima Golden Cup “Sunny Moon” ) ft) DNA A4, 5 RAPD (Random Amplified Polymorphic DNA) [ 7%
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Genomic DNA Extraction and RAPD
Protocols for Cymbidium hybridium
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(1. College of Life Science, South Normal University, Guangdong Key Lab of Biotechnology for Plant Development, Guangzhou
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Abstract: SDS, CTAB and modified CTAB methods were used to extract DNA from the leaves of Cymbidium
hybridium cv. Hiroshima Golden Cup “Sunny Moon” and cv. Fortissimo “Pianist”. The results showed that
modified CTAB method was best for DNA quality and production. The optimal reaction of RAPD in C. hybridium
was studied with primer 5'-GGTGCTCCGT-3" for cv. Hiroshima Golden Cup “Sunny Moon” . The optimum
concentration of five important components such as Mg, Taq DNA polymerase, primer, template DNA, and
dNTP in 25 wl RAPD reaction system were 2.0 mmol/L, 1.0 U, 0.20 pmol/L, 25 ng, and 0.20 mmol/L,
respectively. Modified thermal profile consisted of an initial denaturation step at 94°C for 4 min, followed by 40
cycles of 94°C for 30 s, 37°C for | min and 72°C for 1 min and a final exposure to 72°C for 7 min.
Key words: Cymbidium hybridium; Genomic DNA extraction; CTAB; RAPD
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CTHIREU IR 40 DNA & RAPD §1# ¥y 5,
WG L /A1 RAPD-PCR # A DNA £
%:F CTAB ¥:. By / @ A515F0 SDS k:&Bs 0, 7
FRZBRTEE XTI IE R D2 581215, A SO
RN KTE 22 2 FI 4R DNA REUF VA KT8 XK
= RAPD IRALAR R, A RAE 78 =2 o 088 Y DA
B IR U8 e HE R

1 PR J7 v

1.1 # R ik 5

HE T RARN BRI =
B RERLE 2 ‘@ (Cymbidium hybridium
cv. Hiroshima Golden Cup “Sunny Moon” ) 1 ‘4§
ZZ’ (cv. Fortissimo “Pianist” ) A& F, F4E
SR, RIE RN K EREE, HRIEREGH K
BRAKERGRELBERY, SRETERET
-80°CUKFA# .

i®HA  Tris B.HCl (258D .CTAB (/542
= FERAL D JEDTA (Z R Z =8 .
NaCl (R ALHH) Boric Acid (Bl ) .B- i H: ZBF .
PVP (R Z &g ke Bl )  Tris WWRIE A0 F A
B2, 7K SBE.SDS (+ M) \NaAc (BER
M) KAc (BERRH) Fik 57 4 E 77 H148: INTPs,
B4 ADNA/EcoR 1 +Hind Il Marker.RNaseA ¥
Hibm & EAEMB KRB WA Tag DNA BEE .
10xReaction Buffer 1 MgCl, 4 £ TaKaRa 4= 45 /4
&l 514 B Bt WA,

1.2 EFH DNA BRI

SDS & SRR ZFEN A,

CTAB i BRIKHS TAHEWFELEIR
) R 7.

BB CTAB & M-80°C vk 48 b BUHH UK % 1
0.5 g M Iy S B Ry A, IR A5 N 10 ml Bl
., A 3 ml65C Tl # ¥y CTAB & B 4% '
(100 mmoV/L Tris-HCl, pH 8.0; 1.4 molVL NaCl,
20 mmol/L EDTA, pH 8.0; 2% CTAB; 2%p- 3% Z
B, BLAHILIND #1 0.1 g PVP, Z4MBSI G, 65C KB
{9 30 min. AHIZEZR, A 1/8 A FHH Tris 4
FI®, 65°C/K¥ 15 min,4°C 14 500xg 5.0 15 min,
RS ERA T, FBOERA,65°C
JK¥ 15 min J57F 4°CF 14 500xg &L 15 min. HL

EEBIA 0.7 5 ERRI-20C A R A B, B
J&, F-20CHE 30 min L b BUHF 4°C12000xg
B0 10 min, FTRUTIER 70% BT K 2.8 & ¥
PR, e 2 1.5 ml B.0%, BERRT. RTEHA
600 pl %= & TE %y (10 mmol/L Tris-HCI, pH 8.0;
1.0 mol/L NaCl; 0.1 mmol/L EDTA, pH 8.0) , F1 %4k
TRemy / &5 T B IR, 3.0, B, o
A 1/10 462 3 mol/L NaAc (pH 5.2) B84, B
AN 0.7 EETRK-20C R INBEYCEE 1h BLE, B0,
FEVEW WERDTIE . AR 1B UG A 70% ZEBEFITE K
LEEAVERIR, BRRATEET 100 wl TE 81K
(10 mfnol/L Tris-HCI, pH 8.0; 1 mmol/L EDTA, pH
8.O)H, /T ¥R MEJF, M 1 ul RNaseA, 37°CK#%
1h, 3R MERR, 4 CER-20CHRTFE%

DNA # Ml 76 1% # & B il %2 {X (Eppendorf
Biophotometer) LIl iE Augo Asson Asge/ Ao FI DNA ¥
IR (CREAMRE S 3 IRIEBED « REEL
DNA F£ A B7E 0.8% 3K IR FEHEIL (% 0.5 g ml' &
b &%) I A 0.5xTBE £ ¢ i (45 mmol/L Tris;
45 mmol/L Boric Acid; 1 mmol/L. EDTA, pH 8.0) LA
5V em' BIHERIK 30 min, 7F SYNGENE %t &%
B A iRk,

1.3 RAPD R &R FRL
RAPD T EF o ABNRHE SHEIXM
[20]1#177{%, RAPD-PCR KRN {6 AN S #f EER 2
Mg*. Taq DNA F &8, 549 R DNA F1 dNTPH]
HEERE 7 MREHE (LR 1) . L BA440 AFE
L34 (5°-GGTGCTCCGT-3") , L KTE 2 ‘&
7 HFE 4 DNA A RRHIT RAPD &N AK F )
HEMRAER . [ TR -FEFEAK P EEE, HAib
R EZ BB ETEE 3 MRIEBE. TERNASRE N
25 wl, ¥ 1 xReaction Buffer. DNA ¥ 3§ 7F
PTC-100 Z#AEFR{L (MJ Research 24 A A7) Lk
1T, B AR L F R 94 C A 4 min; 94°C 4 M
1 min, 35°CiE K 1 min, 72°C #£{# 2 min, 40 MEH;
B 5 72°C%E{# 7 min. HX 20 wl PCR F=41H1 4 pl 6x
W, 46 1.5%EUIRFEER (% 0.5 pgml' RILZ
%) E 19k (0.5xTBE.5 V ¢m™) 1.5 h, SYNGENE
BB AL R
FIEEFNMAE HEHSEENEEK
UG, ERAY MR R b B
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%1 RAPD Ktk R 5 M5 Al

Table 1 Different amount of five important components used in RAPD reaction

WEBE

Concentration MeCl. Tag DNA Primer Template DNA dNTP
eradient (mmol/L) polymerase (U) (u mol/L) (ng) (mmol/L)
1 1.0 0. 50 0. 10 10 0.10
2 1.5 1.00 0.15 15 0. 15
3 2.0 1.50 0.20 20 0. 20
4 2.5 1.75 0.25 25 0. 25
5 3.0 2.00 0. 30 30 0. 30
6 3.5 2. 50 0. 35 40 0. 35
7 4.0 3.00 0. 40 50 0. 40

?@%E"Jé‘éﬁﬁﬁ‘l‘ﬁl\’E'E‘Zﬁlﬁ\ﬁﬁﬂa‘l‘ﬂﬁﬁ 6FiE BIMRIATUFE, I MTENERRERY
¥ (R, RET BEFSHAE. DNA, {E}] SDS % HL#) DNA, 78 5 sk rill i iR
P Yoe S AFETLIHE, %ﬁk%%,wmm BT 210

Table 2 Six different thermal programmes used in amplification CTAB%%EXE{J DNA %%%éﬁ* ﬁﬂﬁ){ﬁ’ ODZWZBO{L%

~ T1.70; R CTAB VA{ZHX ) DNA B9 ODygom £

A et ) BHERECC) HEIH iR

pimgs N \ . v— :
'ﬁf Denaturation time Renaturation Extension time 1.80-1 .902 |ﬁ] ’ @.{ﬂ( )ﬁﬁé? L M‘T)&%%%Bi‘f‘i g& ’ %'f“ﬁ"
(min) temperature (min) {%M‘ﬁo *Uﬁﬁaﬂl a CTAB Hi’ M 0.5 g ‘ ﬁﬂ’ . ‘lémg
1 1.0 35 2
5 Lo 35 ) SDs CTAB.  Modified CTAB
1 2 3 4 5 6 M
3 0.5 35 1 . ——
q 1.0 37 2
) 1.0 37 1
6 0.5 37 1

1.4 fR{LRY RAPD R N H

FI AL H) RAPD &, RILLRIEE 2L ‘&
B CNER MK DNA KRR, St 100 4
10 REBEHLE [T IR E. ER =K.

B 1 KA L MR 40 DNA R [FJ$R B 5 V4 i ik it

2 'Q—:'IZI: %%ﬂ ﬁ:}**ﬁ‘ Fig.1 Electrophoretogram of genomic DNA from
leaves of Cymbidium hybridium
2.1 B F A DNA 28 1,3,5% ‘&#’ cv. Hiroshima Golden Cup “Sunny Moon” ;
T 3 POy R T FiE B 2L B 5 28 DNA, M 2,4,6 J1 “WIEF’ cv. Fortissimo “Pianist”;

M=ADNA/EcoR I +Hind Il Marker.

£33 IFAZAWAXTENMZA FEEHA DNA 87

Table 3 Results of DNA extraction from the leaves of Cymbidium hybridium cultivars by various methods

SDS CTAB M RCTAB Modified CTAB
2 MER Ed EHE & WEX
Golden Cup Pianist Golden Cup Pianist Golden Cup Pianist
0Dz 0.238 0.294 0.327 0.272 0.443 0.264
ODa2go 0.106 0.133 0.197 0.171 0.239 0.146
OD2601280 2.12 222 1.66 1.59 1.85 1.81

¥ Concentration (ng pl™) 1635 1524 1189 1470 1103 1322
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28 . AT ) IR o 14 4

FOF AR REK DNA 24 5 4 1103 wg #
132.2 pg, #% 8 K PCR i DNA I 824 25 ng 15,
AT LAS Bl 2 4412 A0 5288 ¥k PCR RV iR . H
EHR L BER DREE, HERE LEREE
Ko MK R CTAB iEIRH I N4l DNA, £ EM
$og b YRR K PCR YT T B, o 1B R
WHITTIE.

2.2 RAPD (kR MRIL
2.2.1 RAPD R NifA & T4 4 R A,
M 2A AT F H, Mg? W ELE 1.0 mmol/L BF™

Primer
b

dNTP

B IAR /b, 7F 1.5-2.5 mmoVL 2 [A] I 14 2= 4 4
A2z FL3% W, 71 3.0-4.0 mmoVL 2 [AlH =) &y
ZAEHON, B Mg W LA 2.0 mmol/L A7 A E
Tag DNA ¥ &% (B 2B) %f RAPD (A R A HK KM
g, 25 W RNERPEAHAERES, Y&
WisT, Tag DNA BEBEE 05U B 1.5 U Z (8]0
P B S AT IE I, LR BE AR S R SEIG A 4 &

&, Tag DNA BESEEHEL 10U NE. 5189MAH
& (E 20) X RAPD & IV th 4 — & B % W, 7&
0.20 pmol/L I, T MM Rt Biv . TEERIWEN
&0 P, BAR DNA A= (B 2D) #1 dANTPH)

Tagq DNA polymerase
5 6 T

Template DNA

Different thermal programmes

M2 5 B LS 6 Py W RUF I RAPD 4 £ 1) 2 ma
Fig. 2 Effects of five components and six thermal programmes on RAPD reaction
AB.C.D.E'|'ff 17 B4 1:F ') 1-6 B4 2. 1-7 in A, B, C, D and E represent concentration gradient as
indicated in Table 1; 16 in F arc the same as that in Table 2. M=ADNA/EcoR 1 + Hind 1l Marker

B TN
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B1H

M, TR B F 2] DNA RELA RAPD N &R 29

F & (& 2E) %} RAPD 4k & & Wi A K ,10
50 ng MR DNA H & .0.10-0.40 mmol/L dNTP
BRI AR E &, WY IR A5 A R 45
& H 18, %A DNA HE S 25 ng ANTP K&
4 0.20 mmol/L. it fRILH] RAPD RNAE R A
78 25 wl KM AR &, Mg Tag DNA &8 519
PR DNA F1 ANTP 5 # 32 B 2 008 B A B
B 97 :2.0 mmol/L.1.0 U.0.20 wmol/L.25 ng A
0.20 mmol/L,
2.2.2 RAPD ¥ 8 #5 FF )44k
HERALH R NAR R AR B, H 6 FREIT (R 2)i
TH 18, REF S A6 MM RBIG, M &®H £
BiEW, ERT6 L5 MR TR BF3
R T B FR LA FEF 1 M2 H8r%
T AREOR; FEFF 4 B2, ¥ AR IR, &b A
99 (B 2F) . ATRERFEFF 5 5 6 ¥ W In) e, 4 il
A RFRA R S0Pt . BT RET 6 b 5 ks Rt
U, MR R 6 AL IAR T .

2.3 4L B RAPD 5 & B 403 M F

A FH I3 ik H % &0 A EE M e i Y 8 ANBEAL
14 (R 4 RN SR RCNER BEEYA
DNA #47T PCR " #8. 5 REH (3D, B4
VEM T ST, B A BRIV A
N B, #E -2BHESEi% RAPD R NAR R AN 1 A2
JP i AT KR 24 RAPD 4347 .

x4 8 HMSIMEFET
Table 4 Sequences of selected arbitrary primers

GlkzE - ¥ Sequence
Code of primers 53
BAG66 GAACGGACTC
BAG67 GTCCCGACGA
BA187 TCCGATGCTG
BA198 CTGGCGAACT
BA199 GAGTCAGCAG
BA425 ACTGAACGCC
BA439 GTCCGTACTG
BA440 GGTGCTCCGT

31
3.1 EF 4 DNA gy

T 9 3R AR U2, AN [R) (R HUAA IS 1) R 3R 7 i 4k
BHEEHDNA X RAPD 5B KW, BT K
TeEZM WL R ERE, AL SR
B, BT L, RELMAT H R B KTE 2 R A
71 DNA HJHI$2 . DNA [R42HUZ RAPD 47 38 B3 i)
BB, AN [R) R A R R 0 SR B 2 S R 3R
B 7%, AR R &R CTAB %, £E3 B0 i
AB- MFEE ZEFH PVP Py b frE (b 7], WTRA 11: DNA
IR, X BB 2T R 4 R B £ SDSH!
CTAB %:$2HU DNA & 2HMZH S5
HIF R, BAIFHAMSRE CTAB ik &2k TE B

K3 A5 CEAR R0 CNFE L4 DNA #7 RAPD 3 1% &l it
Fig. 3 RAPD patterns of cv. Hiroshima Golden Cup “Sunny Moon” and cv. Fortissimo “Pianist”

1-8 4 ‘&% B DNA; 9-16 24 ‘435" #4 DNA, 1-8: Genomic DNA of cv. Hiroshima Golden Cup “Sunny Moon” ; 9-16: Genomic
DNA of cv. Fortissimo “Pianist”. 15 9.2 % 10.3 511.4 5 12,5 5 13.6 5 14.7 55 15.8 5 16 Fi 3 |4% % % BA66, BA67, BAI187,
BA198, BA199, BA425, BA439 Fi BA440. M: A\DNA/EcoR | +Hind Wl Marker. The primers of 1 and 9,2 and 10, 3 and 11, 4 and 12, 5 and 13, 6
and 14, 7 and 15, 8 and 16 were BA66, BA67, BA187, BA198, BA199, BA425, BA439 and BA440, respectively.
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30 FHF LT FE) AR F14%

(10 mmol/L Tris-HCI, pH 8.0; 1.0 mol/L NaCl;
0.1 mmol/L EDTA, pH 8.0) #fi##1 DNA #£ 55 ,
R K05 &R, ARG EEOSEN
PRSI, S5 DNA B3 5 F0 40 B SRR 1T

3.2 RAPD A& RIRK

RAPD [ W 4% 44 4% , Mg*. Tag DNA 488 |
5|4 B DNA FII ANTP Bz S I8 22 7 it 25 (K F t4y fig
My LR, DK RAPD RN ARAEST
B0 AR RAPD VI K& % [N+, (B ™
IR N &, EETE KNATTER - R4S R
TR, WERR T ZAH LS (1) Tag DNA R &
fifg, SR AH Rl 4 SO 2T, B Re SR 1Y o S i AR e
AR SR, AR T (E RAPD AR A AT Blm
MR sE I, 31520 RAPD R B R FUAT T, 45
REH 52 HYEH4Eie. il RAPD SRR
TR, AR B B E A, R SR R ]
LAFEAX R TT SR ) SCAR Frid, ERATTIA 4 RAPD W
YE A KIEE 2200 TR RN B AR ik
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