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Transformation of cauliflower ( Brassica oleracea var. botrytis)
with cowpea trypsin inhibitor gene
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Abstract: The cowpea trypsin inhibitor (CpTI) gene was transferred into the cotyledons and hypocotyls of
cauliflower mediated by Agrobacterium tumefaciens. In the selective medium, the kanamycin concentration was
15 mg/L. Carbencillin (500 mg/L) was used to inhibit growth of agrobacterium. The regenerated transformant
plants were assayed by PCR, PCR-Southem blot and Southern blot, and the target band was observed in most
of the plants assayed. So the integration of the CpTI gene into cauliflower genome DNA was confirmed. In vit-
ro leaf testing for evaluating resistance to cabbage worm ( Pieris brassicae L.) was made, and the results

showed that the transgenic plants were more resistant than non-transgenic plants.
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1.1 HEHHH

HAEBELHIATTEASUBE (KT
0116) MEHE1E 50 d(4R 5 0115) LML . #hF A
SR 75% ) SR AL 30 s, 7E 0.001 kg/L HeCL A
BHIHE 14 ~ 15 min, TEKHE 3~5 K, EFFAR
SWENMSEKEREL MHFHESE, M4-~64d
H RSB BT o e S A
1.2 RERITESRA

PR AR B R AT E Agrobacterium tumefaciens ) B
Bk LBA4404, BT & M BRI N pGA643, ¥ CpTI % H
WIBTE L b, B pGACPTI, i% b #H CaMV
35SIEFHFM Nos B 1t F,H 584 FHEZE (Kan)
LMY NPT - 1 R EAHE.

1.3 MERFIBESRNRT

L4 ~6dEMEMFM, TR R IME K, MS
HEAREFRE, BLMARFRERARFRLEGH 6 -
BANAA, FREMER AR EF S W BB FE, I
LB R R SME R R SR BB T
1.4 EMRMEFRIRHLERNE

HEEER TSR Fr YR, #EMH 2
FAEFEHE(MS+2.0mg/L6- BA +0.2 mg/L NAA)
EBEROS£1) C,EHKE 14 h; S BT 2.
3 d.

EHITHAATT AR RS R LB %,
BT 25 mg/L Sr B9 YEB A EE R E+,28 CT iR
GEFAR. B2 L IEFEHMEBREMNT 50 mL
S YEBREEFED FSELFHETHERE
Doy nn A 0.3 ~ 0.5, FIW & YEB 35 5% 28 B B 7 B
1015, KA d B FRIMERBRERESTFHEK
F0.5~1 min # 5~ 10 min, BEARESMEEETE
REER EHERFEFBRERGTEILESR L,
23 EBBMEEFE(HAEESFE + 500 mg/L
Carb) ¥ 7~ 10 d, LA RATE A K ; B 5 # B
Vel R (BSR4 + 15 mg/L Kan) FiER M E
A
1.5 MMUEKNBESEH

WIS E P LR /YT, B
FEPHTHNRIESRE, FKE 3 e EHF,H/NFEY)
TAAREAERIEFE (FEERE + 250 my/L
Cef +15 mg/L Kan) 14 135 55 2 I(MS + 0.2 mg/L
NAA + 15 mg/L Kan) P AR . R BB WHEKG, 1%
BRAEKERBFHNEHEABRED 5, 8L

REEBERE REATEIERRXGFETEK.
1.6 PCR # 15+

Tog BAMWE LEATAR, KA LR
RiikZ. PCRUEZF N 95 CA M 4 min, 58 CHH 1
min,72 CHE# 1 min,2 MFEFF;92 CAH 1 min, 58
CEM 1 min,72 CEEH 1.5 min, 33 PEH;72 CHE
4 10 min. FF#ITH) CpTI EE B HSI1Y R .5 % :5'-
GATGATGGTGCTAAAGGTGT-3'; 3' ¥ : 5'-CTTACTCAT-
CATCTTCATCC-3'. ¥4/ DNA KE 4% 326 bp.
1.7 Southern Z:3Z 43 #7

BEFBAERS L. F FoR 1BYE
LH B S DNA, YA & 5, B EE U = # 1 PCR F=4)
F0.01 kg/L MIBRARMEEERC VK . RAAEHAER B
¥ DNA # B 2B R L, 2 F Rl 7 & # B DIC #x
DR IR & 18 (W B Roche 53 FA WL AT ;
JEHL pGAG43 #1T PCR ¥ 3%, ¥k /& BRI ¥~ 3 ™=
(BP B 89 1 B) O 3R 4T, 8R4 AR IC 07 B ¥ B DIG 47
1R R A AT

2 HRE5SH

2.1 EWMRIMEEHBEE

2.1.1 KRR SALEE S 6904k MY RFE B
MEERNERES , FEEEBIATEMHK. —
kUL, IR BRI R TEEHANEA
BB . EERRB P, H 4~6 dHBEBRELN T IEH
MFIHERSMER,32 d G5 LR, GBRER:2
AN G P 2 Fh AME PR3 BB 43T BLGE, (B H 41K AR
HBEEH,BERETHEMO BN TR
#z1).

F1 AEBEFEMEENTER DR
Tab. 1 Comparison of regeneration capacity of explants
types of cauliflower

MH%S SMEGKE SMEE HMERSME  SER

No. of explant B¥ B No. of percent of
material types No. of differentiated differentiation
explant  explant /%o
0115 TRt cotyledon 50 31 62.0
T BB hypocotyl 50 37 74.0
0116 FM cotyledon 90 60 66.7
F BE % hypocotyl 100 75 75.0

2.1.2 BAESTEMFESMEA SN F A BLAR
WE KA WYk 48 A ok 2 50 FOXT S 1 3 ki
Bm(RE2),RJERITEREN, SEELH MS
BFREFE 2.0 mg/L BA,0.2 mg/L NAA B}, SME
EH R E S, SHAMILABCT ML, LB
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2.2 TEISMEEKHIRL

2.2.1 FAAEF (Kan) 5 oMK R F 969 %
W AEERSEM T B F A Kan JEH SO ER
% 0.5.10.15.30.50 mg/L Kan {35 |, SME

x2

BeFEMEERB KRS mg/L TAHLEIIEEE R A
HAR, FELBRZFFE; 10 mg/L T, KBHSME
ERAEEAGAHRRB AR T, BRELERGA
SRR E;15 my/L RUEMRBEET, A K5
HERS LR ELIET(E3). Bk, RKBRA 15
mg/L Kan 7 R FEgE AT RO ZE R (B 1,2).

FERRRTFHREHS I IMEES L KR

Tab. 2 Effects of different hormone compositions on the bud differentiation of explants in Brassica oleracea var. botrytis

5142 percent of differentiation/ %

=

R 0115 0116

medium

FH cotyledon FHE# hypocotyl Tt cotyledon TS hypocotyl

MS+2.0 mg/L BA+ 0.2 mg/L NAA 65.0 75 .0 66.7 75.0
MS+ 3.0 mg/L BA+0.2 mg/L NAA 33.3 66.7 35.0 71.4
MS+2.0 mg/L BA + 0.1 mg/L NAA 45.4 66.7 50.0 71.4
MS+3.0 mg/L BA+0.1 mg/L NAA 44 .4 71.4 57.1 58.3

R3 Kan FRREMIMEEF I ULARR
Tab. 3 Effects of Kan mass concentration on callus induction

and bud differentiation of explants in

Brassica oleracea var. botrytis

Stk ERBHAR ahmFEH
p(Kan) B3 RS RS SMERE

/(mg'L™')  No. of No. of explant No. of explant with
explant with callus bud-differentiation

0 40 40 30

5 40 15 6

10 40 10 0

15 40 0 0

30 40 0 0

50 40 0 0

o(Kan) = 15 mg/L
B RskiEseh AL EA
Fig. 1 Differntiation in screening medium
2.2.2 TUthsPSMARSETA ELBFENE
et B, R S FUE I A SR (G B BB 5, 1
Oibr= 454k, 40 M IR 5, ™ 3 5% o A1 14K B9 38 40
b, RHEE 7M. KKK SHHESR 2 M3 dEHE#

FTARAT R RS, 5 Xt AR LR KRR T A8 L%, 3F A
HikEsE 3 d IR N ET.

p(Kan) = 15 mg/L
B2 JEFsME R R S T
Fig. 2 Non-transformant in screening medium

2.2.3 BANEALRZFEES TSGR &
RERBRES~ 10 min FAMEKRG LK TE,B¥
Ml ST AE TR 0.5 ~ 1 min 8, BT LABE S 0912
KR FRE 0.5~ 1 min; B 5h, B W ok BE O R /ML
R AT B MR ARSMER A 416, W E LD, &
FFRAFEMOME, BEBKEL KR, MK S ZE
EBOL, LB Do mn=0.3~0.5KH. HIXRER
AEE,EERIM2dMNFESERERTK, X
MELT,RENNKENTARNEA, BESH
WIS Y B R A R 518 th B AR SL s Bt 1)
2d(% 4).
2.3 HMEHEKNKE

MR B T 2E 3% 5 5 L B9 305 D&%, K78
AL EBR 14 R, & PCR, Southern %32 #& | 9 £ FA 1
MIEEILAARR 8 Mk, B 1L 2.65% . W IR e S 1
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EH/NFYT, ARSI FEPHT KR
8, IR AR, Y K E 5, BT PEAR Carb 19 R
BWEZ 200 mg/L. ¥ETHRBENBEFKE
3em AR, MAEREFE, EAEREHRE IS,
WEWJEAARBER, MEERERE LS, AFE
7~10 dBATKIR . PR ALK BIF KB R F
¥brf . i Hoagland’ B $2 K32 1 , L8R 120 #R¥%fLAH
B, RIS 24 ¥k, BUEER K 20% (F 3,4).
F£4 HEFRMEXESLAKE
Tab. 4 Effects of co-cultivation time on the bud differentiation
of explants in Brassica oleracea var. botrytis

(e SMER R H SMEKFEEE

o TR No. of explant No. of explant/%
co-cultivation

e/ comamination FH  THH  FH  TEH

cotyledon  hypocotl  cotyledon  hypocotl

% 40 40 35 40

2 x 40 40 31.3 3.3

F 40 40 12.9 13.5

p(Kan) = 15 mg/L
M3 AHEEHEEREFEPER
Fig. 3 Rooting of transformant in rooting medium

p(Kan) = 15 mg/L.
B4 FHEKEEREREPERRY

Fig. 4 Plantlet in rooting meidum

2.4 FHUHEHRHERE

2.4.1 PCR¥ % RBEEHIEKMBLHEEYE
DNA, [R] B2 BUBURL pGA643 £ o PR XF IR, R FH 25
pL MR N R R AT PCR 3. MK RER K
pGA643 DNA F5% b 48 ¥k 89 K ¥ 7 #4318 i 326 bp
BIRR 4 5 T R 5% A0 A8 B A0 B AR B9 B X B R
FBRREAT(ES).

2.4.2 Southem Z & A2M #%# PCR KMEREMH
R % 4L HE Bk T Southemn 2% 32 42 W, DA JR K
pGA643 iy PCR =¥ 1 H FRMEXT B, 43 54 H PCR
EYMEY DNA BUI YR TR FRE. 488
N R MR ER A T KW, XERH
CpTl EET BB A DM E L ER AR ERA
F(E6).

1 2 345 6 7 8 9 10

M
o
=
=

326 bp

M: BRAE, 1: AEFE4LHBE DNA, 2: pGA643 FURL DNACRTEXSHR),

3; R (BRI ), 4~ 10: F{LHEER DNA

M:mol. wt. Marker, 1:non— transformed plant DNA,

2: pGA643 plasmid DNA (postive control) ,

3 : non-template (negetive control),

4~ 10: transformed plant DNA
B 5 % CpTl M Kan itk FF 4 HBRE) PCR RN
Fig. 5 PCR assay of transformant with resistance to Kan

1~4: il EcoR 1 B3YI YR AL B DNA
+ 1 pGA643 kL PCR P (FHYEST )
1 -4: transformed plant DNA digested with FeoR 1
+ ;plasmid pGA643 PCR products as postive control
B6 % CoTlAEA Kan HitE FHAMER Southern 232451
Fig. 6 Southern blot of transformant with resistance to Kan

2.5 MFMARK

B A 5 R A AT SR ARk A S % AL Ak 8 (R — AL
B R, AR EIBCR /N AR B R, BT B E
FHRH,HENZBHBR; FW 1~ 2 BEF ALY
B0 &EMEM R B, T 25 C.HALRERAHT S
F2~3d, WEMHFZHRERL, #HTWEHR AR
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B, EREY, EHAHEARY R ZHRTE, W
AL RLER B AR X 32 B D, U B B AL R BR X 3R
HFHRAR—EMHE.
3 itk

ERBIMFELIRP  AREEESEMEL
MR H e, RN R LR, AR KE R
M—ERBWEMN BAFI NAA, FEH 2L EXF
0% A& FIK, R B TR SR AME R AR L T Z ™
HESHEER3 L, ERHBEEN Doopm =0.3 ~
0.5, RHERHE % 0.5 ~ 1 min, 31555 2 d, ;T K KREMK
Wb . B= LR IMEEST Kan R HUH, 15 mg/L
# Kan A] S22 M HEIH L, B ARE R e 5k 7
~10 d EFEMA Kan #1706, XA A FEM S
L ATIRBHARE. BE . BEWEENINED
AEREFER , EERERE IR, FE20dEL
AEER, MALEMRIEFEIR, BT 7~10d 507
KR, REEXRAEMIY N F MR RA Cab 45
HIMEN, MAERRERKNULBE R (CHIEAM
BRBCRBT , EARRBL R Cef WIMASTR A
ARBEE —ZRMEIER.
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