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A Study on the Factors Affecting the Agrobacterium-Mediated
Transformation of Cauliflower ( Brassica oleracea var. botrytis)
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Abstract: An Agrobacterium-mediated transformation system, using transient and stable transformation assays,
was used to evaluate some factors influencing transformation in cauliflower. These included the precultivation time,
the bacterial density,the inoculation duration time with Agrobacterium tumefaciens,the concentration of acetosyrin-
gone, the delay selection and the concentration of kanamycin in selection. Using cotyledons with 1-2mm petioles as
explants,the best transformation parameters were ;two-day pre-cultivation, 0D¢,0. 3-0. 4 of bacterial density, eight-
minute infection with Agrobacterium tumefaciens ,two-day cocultivation,100wmol/L acetosyringone in the cocultivai-
ton medium and seven-day delay selection in kanamycin of Smg/L. By optimizing the parameters on the procedure of
Agrobacterium-mediated transformation,a high transformation efficiency(35.7% ) was demonstrated. The GUS transi-
ent expression could be an important indicator for cauliflower transformation. The development of an efficient
Agrobacterium-mediated transformation system opens up new opportunities for the functional characterization of
genes and promotes the development of novel germplasm of Brassica vegetable genus.
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MFTR. AREYHANRE, A EFREERRHE
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A 51 IR 2 B 55 A FE MBS S R IR BT A 2
B,

AR F O AR S 1L RS 1T R AL B ST AR BB,
feREEAEEREE " R EMRITFEHN
WRME W T MR RORE, £, LR
BERATREMCHHERRERD. Hit, ALK
ALATERR A 10 F o S K, GUS R B Nt 5 2
PR, 1 X 900 58 57 ) A A VOO IE AR e 1) L3
BN RN BT ERARE  FRERR
HREEYMRERABRBORNRETTHE.B
FERFAMEA R FHARE, R EBRUERT
BFBRAEHMRRHE - HELKE.

1 #MBE5F*

1.1 R

A B ERHES, WL THERL
BB BT RIM B R AT B bk EHAL05, i 54t
FRRAMERAA, REEEK CUS ER/'  H
FEBERBRESEREHRFABRRHARTAESY,
1.2 XBH*%
1.2.1 IEEMHHE IBREFEEARLERT
B EHA105 BLEE7% M F& FARE K 100mg/L A
FI#BF 100mg/L ) YEB JE{kEFR 5P 28 C IR G 1%
3% 48h, FEALRATE . BUE 1b 9 A AT o8 B M 351 100
BB ZE RIRE R SOmg/L i) YEB Mk 57
OB R EE G OD R TR E A THME
KB IEF L,
1.2.2 #{H%E THESHNHBESN Qin ¥
o E6~TdHBMEEE, UBEE 1 ~2mm F
MR TFRER MR T I R, BETRE P
BY ZIEHALERERED, TRARER,H
BAREEREPER, ZEHTHERESER, S
SEAMRI K, EEHINEE, BTAREES
MR EREHFURSMERELE L,
1.2.3 BEHUSEFEEE T GUS BEARE
EHEM X B SRR TR AR E st
o] LA R LB T F AN E R E AR LR
KEFEAR, BTLBERIKRELE, BNEE 60
MEWRFH, AARRABRRENT,

£1 EBRXALEFNBERUFAEFE
Table 1 The media used in the regeneration and transfor-

mation of caulifiower

o2 2 230 % B

Name of medium Medium components

HERBFRE(C) MS KBTH + MS BT K +20g/L %
B +7.8g/L 3 ,pH 6.0

BABFHE(MSO)  MSEHE + B, F4E K +30y/L REM +
7.8¢/L HihE,pH 6.0

FEHASEAEL  MSO+Img/L BA +4mg/L AgNO, ,pH 5.8

(SIM)

4RI (RIM) MS0 +0. Smg/L NAA ,pH 6.0

Mkt i MSO + 1mg/L BA,pH 5.8

EiY T 373 SIM + 4mg/L AgNO, +100umol/L Acetosy-
ringone,pH 5.8

.3 5,11 SIM +4mg/L AgNO, +400mg/L Carbencil-
lin,pH 5.8

Ry 3 At SIM +4mg/L AgNO, +400mg/L Carbencil-

lin + Smg/L Kanamycin,pH 5.8
HREFERE(E
w2 W4R)

BREZEFE
KERZEHK)

RIM + 400mg/L Carbencillin + Smg/L Ka-
namycin,pH 5. 8

RIM + 200mg/L Carbencillin + 5mg/L Ka-
namycin,pH 5. 8

A EBEFRFHIAEMERE
L33 0d.1d.2d.3d.4d, Ll OD,,fEX 0.3 ~0.4
RITEAEBARY 8min, FEHE R 2d,

IAEERE EBFHEHETHREESE 2 5 AR
Tk B 0Dy <0.1.0.1~0.2,0.3~0.4.0.5 ~
0.9.>0.9 733124 424 8min, FF5E 2d,

R R RN F RS 2d, DURAT
HEBIKE ODy 5 0.3 ~0.4 5B < Imin,
Smin .8min,15min 30min, 3£ % 3¢ 2d,

#3EAur PR R H BESE 2d, LR
FERE AR 0Dy, 4 0.3 ~0.4 24 8min 7,2 5]
JLHr % 1d.2d 3d 4d .5d.6d.7d,

LEMTHERORE ABEEHTH LR
2d, ARITFHE B BEEE 0Dy, 37 0.3 ~0.4 B4t 8min
B EAS BT EHEBHKE R 0,100,
200 wmol/LAL ¥ SR H i, FEHE 3% 24,

PERELEEZR ERHRRRE, B4 5 R
173 Sh R AT AL E R 6, B CUS 2 ¥ iE
FRihE, FRMN2BIEBEBSENERERER{R2
MRE AR RE , BRI B #THR
e, IR CUS REREEEE,
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B £ (0,5.10,15.20 30mg/L) WA EH FERIEH
£, EMBRIKRERE, WEBHAEFELER
#.,30d BEHAREFEREE,
1.2.5 GUSHALANFRBRREIEMNITH FHiF
FERE GUS % K BRet KK LRI/ GUS
HHEBER LN, 5B Jefferson 1 # 8k , §e
& 12h JFRW,HFEIHE R,

GUS BRI FiA % (% ) = GUS HHESMEGEE/
BAMEREE x100%

GUS BEHIKE (%) = GUS MLk &/
BAMEEE x100%
1.2.6 ¥ 4## PCR## DNAEBEME Gu
a8 gy ik, PCR ¥ 3k & X 20pl, P38 &40
94°C 1min;94°C 30s,55C 30s,72°C 45s,30cycles;
72C Tmin, S|P FF) (FFY 3 H B b 680bp):5'-
GCG TCG CAG AAC ATT ACA-3';5'-GCA ACT GGA
CAA GGC ACT-3',

2 ZRESW

2.1 GUSERBBRENBERENESRR

GUS FB MR A HALEREANEERA
HRRER (A 1-a) F - REFE(E 1-b) SMEEH
FREMHESREREREES MHEY HRBE
b, ERK GUS A KK, CUS ERBEREIH
SR EHAE 1-c,

B1 EMEHHFH GUS BEEREREH
BERZINESRR
Fig.1 GUS transient and stable expression in cauliflower
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ARFERE, BE 5 WM E SRT T, (LR
KB BIMEK, BRI R ARARERARERMR,;
e 1 ~2d N, Bl E B SR R 0, GUS 2 DR B A) %
KEMBEREEHYFA®, M B FRETE Y 2d B,
FRREBBEYEDNEE, BREREEN 86.8%,
RERAENIB. 1% ;Y BERMET 2d )5, SMEK
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Fo BCUEEA LA 3 AR F o SR TS R e ) A
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5] 48 ; i f K 00 T 55 3% B[R] 6 4 i R FF B 42 B SN
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B AR T AME TS 5% 2d RBRE AR,
18 34 B0 T 3R 6F (8] , T LA SME IR 1 4 F v , 3
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Fig.2 Effect of different pre-cultivation time
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Fig.3 Effect of different bacterium density on transient

and stable GUS expression in cauliflower
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6] (3% b, GUS % PR W 1] % ik 3 38 1 ; 24 4% B & [
FES5 ~30min W, BREREEFLER KREER
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Fig.4 Effect of inoculation duration time with
Agrobacterium tumefaciens on transient and stable

GUS expression in cauliflower
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REREF UM AIRRME,3 ~7d EREZRE
K. EMZEERBEEXR, HLFHTEREMR
RN EERER EXNFTPRERITHE
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', BiR E P, R S A Y% R St R 0 [ A
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FAEFEES K, MRS E N T ERRETRL
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Fig.5 Effect of co-cultivation time on transient

and stable GUS expression in caulilfower
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EHBRFHRTHRFEN LB D, mRA#
RESER EEMAFRRERSTRERE, LT
B BRI, KR SME KRBT, B %
AR T ZESE G 3% 7d J5 AEBRT NG 26 1, W B LA E 3
RERGEEM, BIEHARAR, WL 26.4% , To-
riyama 2" #1 Narasimhulu 21 b 38 58 T HE SR T vk
EZEREVRFEN IR AIRPHOEEER.
2.8 UMREHEFHTHBBEREENHE

REFREH Y FMERKERN 3mg/L i,
BRI HENRNEFHENZIABAH, AL
FEEFERH 10.3% ;7 Smg/L B, RIS E K
AEFILFRLZHMH,NF0.05% KEREHF
RE S FMEZRE > 10mg/L B, BEREF R
A, BTREESHEMHMAESTFRELE, FRHE
R S ENE S = BB, B, 458
PR oE 2 R R A BURME, 0 R
%A Smg/L HEBEE H . DeBlock %[m*ﬂ Metz %“”
BEEERNEREPERERRERBERESINA
50mg/L F1 25mg/L, X £ R0 S RIEY & P AR
BH, HEHTEENE HERGRAENHE, FER
BB R RN AEFHERENBHEX R, &
BRRAERGRE, MEBXRIEHALENRGR
HREHIEA
2.9 HUHEENSTFER

Xt B KR RE W ALEEIETT PCR ¥ 1,
GREW,E680bp AEFHBEMEMEKW., Y
CUSHEHEEBZBABNTHEMEERA S, FIAKL
BRITEHLER, TUAIBRENE MK,

7 HLHEHKM PCR EE
Fig.7 PCR analysis of the putative transgenic plants
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