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REELK 461bp, HMBEK 441bp. FFAEM Millipore 22 5] DNA FHALG B & E
B, BBOBR XS, #lH EcoRI # HindII1 ¥ B FE 5 f& 4 pUCL9, B3 pFZCOW, #4TIF
FIREIS, P Neol # Sall WRFE TR ERT XM 5 WK 24 CaMV358 BET
M—A 0 FF, 3 #% NOS KL TR RARE pFW03 £, REH A HindIlI
AP R Ti Fik pGN L, B3 pFZY1 (D, H2 Ak EH ALHENB. « &
E§ Ti & pFWZ10,

RB NPTH 2CaMvass g CpTr NOS T GUs L8
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1 &FCpTIHEM Ti Rik pFZYL
Fig. 1 Ti plasmid containing CpTI gene
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W2 aHATNHEDB t £E8 Ti 8k pFWZ10

Fig. 2 Ti plasmid containing B. t gene
1.2 pFZY1 F0 pFWZ10 AR (L 1R A T IBNRITE LBA4404
o CMRC7I¥ TR pFZY 1 F pFWZ10 #5406 2 U8 1 38 FF B LBA4404, 2+ 5B 3 T
R B L36 M Lood.,
1.3 HEEH{L
B P M A b L R R NC89, BTN . DRSS R SR

G
1.4  HEEIE B AU TEE & PCR-Southern 321F

WEHLG, T EMREE Q00pg/mb HAEEREE FFAHENE, EXRBFTE
A E A A GUS 4. ¥ GUS HHE MR s B FUE Y & DNA, B pFZCOW 1)
EcoRI-HindITl K Bl & R 6H 4T A 2278, AR ML #R 4 PCR §7 8HESE CpTI M7
fE, REHS PCR U AN S CMERAEERTS B « 2H. HFH Southern-blotting
ZSHATRIE. B, «EEBAFRTRERE.
1.5 EERBESHREEENE

AR RS AR, —MTERUARERE NS, ERNFHAME LK

B8 Lyt s, MnREEE, SHREAEHEMAR, —FANEERE. 5
CRARERERFNGREREREMS, EFKRES, LERERSGEHMNS . SHE
Eidbfig 20 I, SIALE—LmeEmes mahh, % EERME. —BREENE.
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HE SRR, ER pUCLS M &, ZEE KA DHS«, E&H X-gal, IPTG
UEREFHESENEFEEREL, BETRTESNOCEE, REEETE, RIKE
BRI/, 2HYE. KETEH K% 460bp 1 B, WEK A, FIF Phar-
macia WFIAF & &R EERTNTF, BRFFINSRITFI -, EH/HF oFZ-
COW. [ I-B BiR B %it — RFUSTRE S CoTI ZEB & B. « £ 41 5 FERE AR M + 10
FATH LBA4404 33 H L36 F1 L0oo4 MR BLEIY, MR L36 M Loos AUEHNIE
KBk, mHEHFHER T Bk,

2.2 BEMEERLRDEHE

HEHEA RN, L36 AILOA ZRBES, HIEH 3 X, REHEFH 100pg/ml
FHBE. 2ug/ml 6-FEESHRFRFRELERE., — I ALDL, FHREREFER.
R 250 MEHE R EHFRINEZNEFEP AR, LFIE M 48 GUS ZEE
P, FEFETE 55 ¥k GUS IFER MRk, B 1-C Bfm A f ke GUS IR RELR,
Hob 1-4 B, 5 S oARH,

2.3 ${LiE#EEY PCR-Southern 33T

¥ 55 Bk GUS kM Bk BIE L & DNA, H pFZCOW (¥ EcoRI-HindIIl
B (CpTT BE) HEFEHMBEEITERFEE, 26 hEMERE. B CpTI 31L&
B. t 14%fi% 26 #RiFFTH) PCR 1M 1845 R AE. 26 th&#08 CpTIMHY:, A B. ¢ 3i413
29 BRI S ZRZZTAYER BRIETT PCR 738, 7 21 & F B. « BE, BIME 26 #k CpTI [l
A 3RS B EE, 2450 16%, 255, 305, WEKILD, I-E, LA
BT CoTI £FH L& B « %H,

<

53 = FRELEE RN B R OIS
Fig. 3 Bioassay of transgenic plants
1. Plant NC89 (CK)
2. Plant contuining CpTI gene ‘ Bl 4 B ZHHEEIAEARS S

3. Plant containing B. t gene Fig. 4 1st instar larvae fed on leaves for 4 days
1. Fed on control leaves
2. Fed on leaves containing CpTl gene

2.4 ﬁg i H’:’]%%H}fﬂllﬁt 3. Fed on leaves vontaining B, t  gene .
4%*}] ;Hagﬁ%%ﬁ] H{ﬁ E ﬁ%k,km = 4. Fed on leaves containing both CpTTand B. t genes

G ek, 5 RIEEEERY. ¥ B « EFEMM, H4{k CoTI & B, o A RAT L
AR RARRE, 5 CoT MRRIE RAFAREN R RIEHE, HHH 12 RFHFR
HEE, WS RSl EREs. REREEZINEFINRERNMES. B
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WEFRHEMSALNHEH LA TERGRAREE, RPLU0SREHERR (T
3). AWM EESFIFRETH, WEPIMERMER. T -Rsgihl, Ras
CpTI MEEH B. t I, 4 XJ5, FIXTHMHEL, Mo, #oahRIET, REHEER
WEGH, s RG2FRT (HO, FEUENR L ARPAUEL, SHEEEYHEER
FRHEEE, B, (AR RFBEYEL CpTI El, MENEEMY R AR ERR.

%1 RERBENRRER

Table 1 Insecticidal activity of transgenic plants to Heliothis armigera larvae

Original weight Average weight of sor- Death rate after
Plar.x.ts (mg) vivals after 4 days {mg*) 4 days* (%)
Control 2.5 20.4%+7.0 0
Cantain CpTI gene 2.5 9.5+3.6 20
Contain B. t gene 2.5 4.7+1.2 80
Contain CpTI and B, t gene 2.5 & 100

* : The average weight of survivals and death rate are the result from 12 CpTI gene containing plants. 21 B. 1

gene containing plants and 3 both gene containing plants
3 i i

AR B AL A Al CpTT & B. ¢ S SEHE 2, R TRER AR, SNERE SR
I Ti R AR RFS, GUS BEWMEEFEFEREA DR, ERMHET, RIERT
B LMD, GUS EERAMERE, &7 /MEEE 0T RERA, KRIEH, 55
e GUS [HEEFH 47 BRi R AMEZEE (CpTIE B, ),

F7E LI B A ST AR, — TRt TR A U E R F S EX
MEER, SHAEEHEE, B—rERETRARERATHEANKTE, RNIRAAL
MMM, TURSRERMEZ BN LS, RETRERE. ALRERFE. ¥
CoTT 5 140 22 6 28 BV B A0 SCBR CLOD IR AT 2911 B B. « HEAKAY 2% B HESIR . # Co Tl
B B. t SUEEFE M ERA A R IE R, AR ITAERT. EalL 100%AERSL . 5
SR FHE, HOUEREYH T EEEEABNAME B SHBEERAARANR
B, R I R P A T E R — E R
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Highly Insect-resisant Transgenic Tobacco Plants

Containing Both B. t and CpTI Genes

Zhao Rongmin Fan Yunliu Shi Xiping Wang Jinghong Zong Weixing
(Laboratory of Muolecular Riolagy, Biotechnology Research Center,
Chinese Academy of Agricultural Sciences, Beijing 100081)

Abstract The cowpea trypsin inhibitor (CpTI) gene was synthesized according to its
cDNA sequence using DNA Synthesizer and confirmed by DNA sequencing. The CpTl
gene and modified Bacillus thuringiensis (B. t) 3-endotoxin gene were cotransformed to
tobacco explants mediated by Agrobacterium tumefaciens. The integration of B. t and
CpTI gene was confirmed by PCR and Southern hybridization. Three kinds of transgenic
plants were obtained; (1} containing CpTI gene, (2) containing B. t gene, (3) Contain-
ing both CpTI and B. t genes. Bioassays showed that the transgenic plants were insectici-
dal to the larvae of Heliothis armegra, and that the tobacco plants containing both genes
had enhanced toxicity to larvae by comparison with plants containing only CpTI or B. ¢t

gene.

Key words Cowpea trypsin inhibitor, B. t 3-endotoxin, cotransformation highly insect-

resistant tobacco
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Zhao Rongmin et af . ;+ Highly insect-resistant transgenic tobacco plants Plate I

containing both B. t and CpTI genes
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A. pFZCOW digestion map ' D. PCR-Southern hybridization of cotransformed plants
1. pBR 322 Haelll marker using CpTl gene primers and probe
2- pFEZCOW digested by EcoRI-HindTll CHK1: plant NC89, +CK1; plasmid pFZY1, 16: plant
B. The plasmid in L36, LoD4 No. 16, 25: plant No. 25, 30, plant No. 30
1. A DNA EcoRI marker, 2. LBA4404, 3. Lood E. PCR-Soutbern hybridization of cotransformed plants
4. L004, 5. L36 using B. t gene primers and probe
C. GUS activity of transgenic plants CK2. plant NC89, +CK2; plasmid pFWZ10, 16 plant
CK: Leaves from tobacco plants NC89 No. 16, 25: plant No. 25, 30; plant No. 30

1—5: Leaves from transformed tobacco plants
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