HF B ¥ 2013012):93~96 « EYFAR -

BRI EERELMERTR

T & B R

EPEY TR AR SEAR R B R 430415

W EAFREGEARM, AT AT o+ A ShHAR, R A AR RATE LBA4404 # #x i 47
RAFE RN, AR T Y F R ERAEHNNEIEZRE, SRRV . CBTHBRE ODy i,
Bt B AR — Y, EF,ODw A% ARk, ASKREHHARZ, BREIZSR
R, RiE TR CET ABFRE A 100 pmol/L,ODs 14 4 0. 3,48 4 & 8] 45 min,
FMH % PCR #] . Southern 6 X fr GUS AL ik, A M A WA R XL FHEL

B 40 5F 133 T RAFH &K,
KR H N 81k ; PCR;GUS
hE 4SS 635.3

FH W SE (Brassica oleracea L. var. italica) J& T F 1%
PR HEM, NV G ZEWR RS
B3 R RFIITIE S R A AIERR N i 1.2 a 4B
Y . R TFH AR EE R, 19 Ha R EARE.
FH T L o Jfe 7% B b, T 3RGE 1 A KUK, R 4k AR
RAMGEAR C,UAEETTUNEER B B B .55
MEEYR . F DA R PSR, & EZ NPT
FETE M LA R R R R L , SR R B R A
M, RBI%E S AR 40 A B iR SGC-7901 4uffyd -,
A H B R E R BIB R RUR . T340, iR AR B 1Y 58 JiT
HERfRERE NS BB ™ . ZRHRE N FR, I
Rk H 4 B GRIB IR R, TSRS ®
B AR AR, 72 B B sy — 2o X H B ANC 1)
HERRREMEZ —,

AR RRRENT 2 RESEYEMAEE
VbR P i B 2 TR B R A NI, A2 G R E B
B FERIKFEA A RGIIL T IR EARETRHE
W, e it 38 75 Ak 2A R 2GR BR B, BRI T AR
B BRI TR Z R E R . AREY AN ERE,
HEFEA R R R ZERERN G S FPRMAT /a8, N
20 42 80 AL , AT 1A ) FAAAT T e 2R I R 85
B MOR TR R R T RIFASCRD . AR
T » B NSO T 16 3 8t 4% % Ak O B RSB AR AN 3, M
DGRBS FBMER, Zilm s A 2R

F—1EER N THA976-) , %, W L, 310 . BF R o5 & A My A%
HWFAES AR T4, Email:yuyl025@163. com.

BE&A 448 # 7 /T A58 33 B (B20104602) ,

rfs H#A:2013—03—19

SCRRFRIBAD: A XE4HE:1001—0009(2013)12—0093—04

(GUS #A TR FF I B A5 7 b T A F HRAEY B
BAESHFREK DY HEN TERRELE—EHER
K o
1 MR ExR*®
L1 %k
PR L MF 57 F rh E R BB .
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L2.1 HFBEEREAERNES PEBHNEL
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4 WL, 5 min, RJFIEFT MS #5353 F,(25+2)C,
JEHR 16 h/d S FIEFRAE . 555F 6~7 d J5 S HURH
B W R D SRR R, B2 D FIE SR MS+ZT
0.5 mg/L+NAA 0.1 mg/L, HFAREFNFET.
1.2.2 GUS ZEHNBERTFRIXIERZ LR &% BT &
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1.2.3 HEEPIMEKA PCR AN CTAB L= REE
1E3€ DNA, FIHIR H5 1447 PCR, LI B F N 2 E S
ABHREE A, H bR R N2 P 84T PCR ¥4,
PHAR KN 1 uL DNA,£ 1 pL 93181 pmol), 10 L
#) ExTaq Premix 7 pL ddH, O, KRIKZ 20 pL, 2 4%
WG B 10 pL PCR =4, #E47 B AR v UK , BE I & EB
Yett JEFE S AMT TSR . GUS 5|4.5°-GCG TCG
CAG AAC ATT ACA-3’,5’-GCA ACT GGA CAA GGC
ACT-3", T J 2 4:94°C 1 min; 94°C 30 s,55°C 30 s,
72°C 45 5,30 MEFF;72°C 7 min, H #7680 bp,
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#1  GUS HEEBIN REEXLEGIT

K i
A AS¥RPE/pmol « L1 B ODsoo C RYH A/ min
1 0 0.3 1
2 200 0.8 5
3 100 0.1 15
2 BRE5HGH
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HI3R 2 FI3R 3 AT, ol H I 4540 ABLG L BN
Pt T B vk B A 100 }LmOI/L\ODeoo{Ej] 0. 3 {7 Ye it
]9 5 min, REHKRB/NOHSINT A B>A>C, &%
HE MR R & ODoo H, AS W FER I Z , B2
RGeS ], HARITRER YR B ODgoo (B L 45 R 35
AREER,

2 GUS B EBir ik
EXEWERSER S
Table 2 The analysis of the design from

the orthogonal test Ly (3*) from the histochemical analysis of

GUS transient expression in broccoli

HZ
RS /I:mi? jmfl Bonui @/;fﬁ:m g, | FCE/%
1 1 1 1 1 3.5
2 1 2 2 2 22.4
3 1 3 3 3 18.6
4 2 1 2 3 72.5
5 2 2 3 1 34.6
6 2 3 1 2 22.1
7 3 1 3 2 74.3
8 3 2 1 3 25.6
9 3 3 2 1 34.2
K1 24.167 59.433 26. 400 33.433
K2 43. 067 27.533 43.033 39. 600
K3 44.700 24. 967 42. 500 38. 900
R1{& 20. 533 34. 466 16. 633 6. 167

TERAT A S HGBAE AL P 38 2 00 T TR R
AL 114 S5 [ B . — , TR YRR B A IR st s Pl T AR AT B
BE AR R X @ L AR G, PR S % Ak R
RAA: 5 I 214 2 908 i 8 o v i o ) T 4K ) A 00 4
Mo G s B, 5 R, T 5| ORI, W
B GE Y HEBIRE R AR EENEERNER, 4
FEAEII IR 4 B VR MR B TE ODyoo B 0. 8 LA RIS, GUS 3
R Ik s 3 3 A3 4% il 5 T VR R ) 386 o v P R R VR
7 ODoo (B #81T 0. 7 i, B AL RIF LA T M. %R %
T YA IR E N ODyo B 0. 3~0. 4, ZBET FEHk
JEWRE 7 100 pmol/ L, X 58T AW 5T 045 18 HE A — B,
LBET A RED G OB RNES H 7, E LR
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Table 3 The analysis of variance of the orthogonal test Ly (3*)

Gy 2l 2)::); 3 Ft Fo.os i EH W&
ACASYRHE) 781,496 2 11. 425 19. 000
B(ODsoo) 2 212.149 2 32. 340 19. 000 *
CURYemtfED  536.162 2 7.838 19. 000
D(e) 68. 40 2

Bl BEEEHFHNERBERE
 a~c WA T A BR8] 35 s bar=1 cm,

Fig. 1 Histochemical analysis of GUS transient expression with

cotyledons in broccoli
Note:a~ c: Histochemical analysis of GUS transient expression with

cotyledons;bar=1 cm.

2.2 FHF GUS RN KR H B IEHL5
REDLVEBEDT A B 11 BkiE4T PCR A, B 2 4521
FHH,8 KRIA BHMEAS B 7= 453 K/ R 680 bp. FiE
— #3547 Southern Z43SK , 1 & 3 W] %01, 6 ¥EA FHIESE
S PE VB N APE DL, D8O 2~3 M E DL, FEXT
FEALFERRAIT B PHARFIR AT T GUS H8Uk% 45 (A
4) R R HAFER IS 2 E A LR R &,

B2 BEFEFHLEKRY PCR &R
VKT 1~6 . Ptk AR  E - B M JE ;P FHA4:XS B, M: Marker
Fig. 2 PCR analysis of kanamycin-resistant plantlets in broccoli
Note:Lane 1~6: The plantlet resistant to kanamycin;P: The amplification

from the plasmid DNA; E: The untransformed plants serving the control;
Lane M:Marker [II.
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B3 BB Southern 235
W VKIE 1 BT B 2~ 8 b e Ak
Fig. 3 Southern hybridization analysis of kanamycin-resistant
plantlets in broccoli
Note:Lane 1: The untransformed plant; Lane 2~ 8:Genomic DNA of

putative transformants.

B4 BEEEAEK GUSHBAKELREHHT
- BUE I A AL s b R AL P AL P e B AL
R AHGE.
Fig. 4 Histochemical staining of GUS activity of leaves,

petioles and roots of transgenic broccoli
Note:a: Histochemical staining of GUS activity of leaves of transgenic
plantlets, bar=1 cm. b: Histochemical staining of GUS activity of petiole of
transgenic plantlets,bar=>5 mm. c: Histochemical staining of GUS activity of

roots of transgenic plantlets,bar=23 mm.
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Study on the Factors Affecting the Agrobacterium Mediated Transformation of
Brassica oleracea var. botrytis

YU Ya,DUAN Wei
(Department of Bioengineering, Wuhan Bioengineering Institute, Wuhan, Hubei 430415)

Abstract: Taking Brassica oleracea var. botrytis variety ‘Lvxiu’ as material, cotyledons with petiole as explants,
Agrobacterium tumefaciens strain 1LBA4404 were used to transformation system, and the factors affecting the
Agrobacterium mediated transformation of Brassica oleracea var. botrytis were studied. The results showed that the
concentration of acetosyringone,OD;q, value,infection time had certain effect on transient expression. Among which ODy,
value had the most influence,followed by the concentration of acetosyringone and infection time. The optimum condition
was 100 pmol/L acetosyringone, ODsy value 0. 3, infection time 5 min. The resistant plants demonstrated by PCR,
Southern hybrization analysis and GUS staining showed that the target gene had been integrated into the broccoli genome
and had been well expressed.

Key words; broccoli; transformation; PCR; GUS
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