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Mgt . Tag DNA B4 .ANTP. 5|4 Atk DNA % 5 i
SRR KR RO » I I HLE B PCR R AR R
TE—ERFNER, WRHTREZRE, 20
AEH AR 55 300 P L A5 B A R 21 A5 iR IE AR
SEIO T AT LASR DB AR A S 2, Ry AR A g K
LA 5E 22 R 22 8] A AR RN, SRRk B A b
., RN A IEAR BT ik, R A Lis (4°) IEAS %, %t
Taqg DNA R4 .ANTP Mg™* 54 DNA.5|4) 5 4]
KHEAT T, I PCR R B H BB 3R R B 47 T 48
k., DA ST 3E TR (38 ISSR RN A 5 , 4 Ja il
ISSR FRic RNt K [ 32 47 i Fh 4 2 LB G VR . QTL
FENL AT R LIS AR .
1 MR ExR*®
L1 Rtk

PHR K RS FP R T 787 . ANTP, Tag DNA
A Wi TAKARA ARIA=, 514 836 fi_EWgE4 T4 .
BrAUEYIR 4 DNA 2 EBGRF & Bie S B KRR
A, Marker HEEFAF=MH.

results showed that the suitable medium for different culture periods was the suitable medium for differentiation medium
was MS—+6-BA 0. 5 mg/L+NAA 0. 02 mg/L;During the proliferating period of clustered shoots,the medium with MS—+
6-BA 0. 5 mg/L-+NAA 0. 05 mg/L showed the best effects; MS—+6-BA 0. 2 mg/L-+NAA 0.01 mg/L was suitable for
rooting and getting strong plants;and the best medium for rooting was a modified 1/2MS—+1BA 0.1 mg/L,rooting trte

for 100%. The rooted plantlets are transferred into the substrate pearlite * vermiculite =1 : 1,and the survival rate of

transplants reached above 95% with the best treatment.
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1.2 g RS E R E 2 EE., Hik.EER

BT 2009 4 8 H 7E & ARk K 2%l 2% Bt
7. BHLAK B 3F TR G, B EE TR, K
ST o SR P T A 4 55 DY 4 DNA 48 B0 5 & 48 B
KHERHEFH DNA, I LI 60 E TR DNA #)
AR, £ %F Mg®" . ANTP, Tag DNA R4 .5|
Y AR DNA S8R 3 Lis (4°) IERR RHATIAE G
D, RNERFSEBN 25 uL, A RHKE, D E
16 MAb 3 AE PCR X F#ATY 3., KRBT H.94C
4 min;94°C 30 s,53.5°C 1 min,72°C 1 min 30 s,35 ¥K{F
Wi ffa 72°CHEMR 10 min, SRS 4CHRF. H 1%0M
T e B I P TR o FH B R BRI ASGHAT A IR . AR IE
A2 S5 45 T AR H B AR PR , SR FH o A Ak B P X A PR IR B
HEATHE BE I, 73 AR 30.35.40 K,

1 ISSR-PCR IE%Fi& it
Table 1 ISSR-PCR orthogonal design
4 K& Factors
Mg?+ dNTP Taq 514 itz DNA
Treatment

/mmol « L=1  /umol « L1 /U /pmol » L1 /ng
1 1.0 150 0.5 0.1 10
2 1.0 200 1.0 0.3 20
3 1.0 250 1.5 0.5 30
4 1.0 300 2.0 0.7 40
5 1.5 150 1.0 0.5 40
6 1.5 200 0.5 0.7 30
7 1.5 250 2.0 0.1 20
8 1.5 300 1.5 0.3 10
9 2.0 150 1.5 0.7 20
10 2.0 200 2.0 0.5 10
11 2.0 250 0.5 0.3 40
12 2.0 300 1.0 0.1 30
13 2.5 150 2.0 0.3 30
14 2.5 200 1.5 0.1 40
15 2.5 250 1.0 0.7 10
16 2.5 300 0.5 0.5 20

2 BREHW

2.1 DNA ¥ BRI 25 5=

SR FH B BT PR 21 4R B S IR B K A SR S A
DNA, £ 5 40 4 6 6 BE +F & I, ¥R B A 125 ng/pl,
ODyg0/ODyso 47 2.0, i B DNA 4l fF 352 5 , i& & it ISSR
30T .
2.2 IERRIFEMR T

HE 1 AL 7E 16 A, R 8 LISk A & ™
A ARYESHE ISR S A AL MO B, AR AR AT IE SC Y Y
FEHATEWA . Bk TR BEEENICN
16 43 AR IS HE P BRI 2ZE HIIE N 1 43, 16 SAbBRfK
wicsrh:2.7.6.3,15,16.4,1,10,9,12,8,13,5,11,14 43,

ISSR-PCR ¥ W45 R 2 N & , B Tag DNA %
A B .ANTP.5| %) . Mg™* FiBit DNA 525 & 1E 45
Ro EIEZRITH 16 NMb3EF, i FENEZWERE .,
AEEHAAWAR, T HMEREFHE., MEENKE
HAENZH 6 5. HAEILIN KR T #47H# PCR &
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RNARZR A #E 25 pL MR AR H4E:1. 5 mmol/L
Mg**, 200 pmol/L dNTP, 0.5 U Tag DNA % & B,

0.7 pmol/L5|#7,30 ng BiH DNA,

B 1 E3i&it ISSR-PCR R MERY LR
7E : M. DNA Marker DL 2000 Plus ;1~16. 4b 384 5, L3 1,
Fig.1 The amplification result of ISSR-PCR by orthogonal design
Note: M. DNA Marker DL 2000 Plus; 1~ 16 was the treatments as

showed in table 1.
2.3 PEFPUCHN H3E ISSR KL 5

M 2 AT L PR RS 7 B UM R, IRBOR
2, PCR W) 256 55 » IKBUR 2, B 5 R AR e SR 4.
e 6 SHAHFT T 30.35.40 WHEH ALK, 45HR%K
B, 30 YRABEFA R UK ISR , AR TR T T 0 5 35 IRTERA
I, B 2705 HH BUARHOIR 5 40 WABFR I, I3 AR ARE » 4%
W . L 30 I ELIKFIEK.

B2 AR 8RN
¥ : M. DNA Marker DL 2000 Plus; 1~3. fE¥FR R 4514 : 30.35.
40 ¥R,
Fig. 2 Influence of cycle number on amplification
Note: M. DNA Marker DL 2000 Plus;1~3 was 30,35 and 40 cycles

respectively.
3 ititE4ie

R A I IE 38 ¥ 17 2 Ak T K 3¢ ISSR-PCR
RNARR ., RMAKRFH Tag B .ANTP,Mg™ \DNA #
WAIG | Y4B PCR I FBUR . HE " Ik
PCR A& Z& 5 4% PR 2R B 52 i) B K 0 /MR IR O - AR
DNA.INTP.Mg*" 5| ¥ H1 Tag B. WiTEHEE NN
7E PCR N R R i K E o Mg™ Wk, JLieHh
PR R B K, BT N R B AE e A AR AT 4 —Fh
N Z AL ER M PCR 3 88 I BUR .

Taq B2 PCR R MR R F M EERN K, 519 5K
WEER G WHTE Tag BERIVEF T 74 4 K RN .
M Taq BEAER N BT AA Mg 25, H I 7E O &
ZH M RERTEE M EEELTRE Tag B
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AT T X PCR SR 25 587 A e, Mg+ W B v, &%
BRSBTS R R
B, R ISSR-PCR [ MR & I HL I Tag DNA R4
& 0.5 U, Mg®" ¥k EEAE 1.5 mmol/ L 38 B NE
AT

dNTP #£% PCR J2 i i R}, B 352 W5 1 1938
. dNTP ¥ EEI i PCR =48 A, ¥ B KR 5 A AR
BEIC, AN Mg P A fEHTAE AL Me™ 2R
BB e BE T B oM Tag BEHRBLACR . R
L RE W) 3E T ISSR-PCR R NTP ¥R
200 pmol/ L, 75|k EER MG PCR ¥ H8CR . MBS,
G RAEWFERIC, 7 A SRR Y, T H 5 S BE Y
ZRETE RS | R B, i PR RARTY . R
BEERB W, BB 0.7 pmol/L BHE & K H 3
ISSR-PCRJZ [ii #14 .

Bt DNA R MY #8508 , ISSR-PCR SRz HE H.
it DNA ¥ B Y B8R, Wk BE AR, TC 9 384 7 W 57 )
ARTE s W BE R Ry » S AR AR S 8 7 A 18 o e K iy
PRE. TR BV BE XS B S e N B 8 3K
GRS RFHE NP EF Y HR AR, %R
IR LR R, AR DNA & 30 ng WEUEE. 7
HM AEIRE BT PCR A M, 1EFREBKD o
VKAWL, WK Z, B 5 R Fe ey 1. BT E X
ARBTIHEFTEF R ER K AR 30 KIE
HHH.

IR R R I AR E 1) ISSR ML R R A
BH:25 pL B R BLARFR A Me?" W E 8 1.5 mmol/L,
dNTP i B ¥ B & 200 pmol/L, Tag DNA B & i K
0.5 U,5|¥HkEH 0.7 pmol/L, it DNA & 30 ng;
TR UEL R 30 UK
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Optimization of an ISSR-PCR Reaction System of Chinese Cabbage by Orthogonal Design

WU Chun-yan,GAO Yi,SONG Ting-yu,ZHANG Xiao-ming, HAN Yu-zhu
(College of Horticulture,Jilin Agricultural University,Changchun,Jilin 130118)

Abstract; Chinese cabbage genomic DNA, extracted from its fresh young leaves by DNA extraction kit was applied to

optimize ISSR-PCR amplification system based on orthogonal design. Five factors were considered such as ANTP,Mg?*,

Taq DNA polymerase,primer and template DNA at four levels. A suitable ISSR-PCR reaction system was established.
The results showed that 25 pL reaction system containing 1. 5 mmol/L Mg*, 200 pmol/L dNTP,0.5 U Tag DNA
polymerase,0. 7 pmol/L primer and 30 ng DNA template. The number of cycles was also investigated. Three different

cycle numbers of were used to test the optimized reaction system. The results indicated that the appropriate cycle numbers

of the optimized reaction was 30.

Key words; Chinese cabbage;ISSR;orthogonal design; PCR reaction system
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