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HE N EE B E (Lepidoptera Y B, WA REXY, 5 58 W ( Bacillus thuringiensis ) ¥ Bt #
FOMEEHRANEAEH. EEE B ZERSARMHES, EHERENFH—RAERERL,

80 EUEWILE, B TR Bt R AW P M RE KT, EREE B ET 0010 98 550 7 oo
MEAEHTHERSE, BETHRORKE. AREETRLSBERALLSERM B E2EH, LHER
SAREH Y BELI RGECS EXT AR SEEEY D, £ 1995 F 1L, ERERETER
VHY B EEARERAAYEARE . EXMDISWEL, AAFEPESKANLE B B EOAEEE K
A EEAATORE,

ATRAEETRFEENSE, HEBTETRAN BLER ordA(5) B oA (O G A B EE
SEERE, REEZHEE B ERAK, BEAEERPEFHBERERAFRARREIER, XAF
FHEE BB PR A B, R R R R R o, MR R A, REPIE ) BT BT

1 MBEF*®

1.1 #¥

R ER A LA BN E R EER, MEE R TERERN 2-3 ARMHE F,
FERBEFLAR . FFARFEEEY EHA105! Hg@ i X oC & & F & % pKUB. pKUC. pKSB, E i
HEBMERBEFBFEUARN Ubi-crydA(8), Ubi-arylA{c) 355-oyIA (8RB IR EH L E
¥ 1831 F Ubiquitin 22, XEMEEFRNKAA, BUFEAEEBEPHELSRARE: FENE
BREENFERST ISSEH Y, ALRBRNBERPHIAPREANERBEALERR qus BH,
MBERBERS qus BE, LT TDNAK W, 5B ZEREFES, 2RHE 1.
1.2 Hik
1.2.1 #®ik: BE#ESES Hoschl " 2R, GRS R A BRI A0 50 mg/L F
FEBE + 50 mg/L $IBR + 500 mg/L B FBRA MS104 {5 E FHEHH(25C, 16h XKH), 12 &
B.HAOMSEAARANEGHARERER, &d8ES, 3-S5 ALNBTE MY HHPBRELKR
FRERHEE SRR FEKEHEE, A EHTXH AP R, #. BBERE R, REAZHT.
1.2.2 Southern blot. Western blot X Western dot blot § #iA5: NS ESETHEERY R, Bk %K
SR RET, B — B4 ERE DNA, £ HindI 815, R Fikdtfr 4 72%, 5 -84 8
B i py R R Bk B R Y it PR R ST Western blot i458, LI Be EOREFEE. 54, KRN
R, Bk & 1T Western dot blot I, LIS B #EIKE,

YRR H A 1998-01-15, #& (@ B #9:1999-02-23,
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pkse = Pass | enidm) [ |ar
pKUB [ Pubi l crylAfD) I NT
pKUC ™= Pubi | cryld(c) I NT
Hind 1T Hind T
Prios NT PKHGL NT
i NPTII P35S HPH P358 GUS I__
BR I I I I BL
Hind III BamHI Sal

1kb

1 pKUB.pKUC k& pKSB ) T-DNA K T-DNA LI £5H5 pBinl19 [§
HA Ubi-cryIA(8), 4. 1kb: Ubi-crwlA (), 4. 1kb; 358-cryIA(5), 2. 9kb

1.2.3 ®&EBHAGE. OB R A FEERESNBEENENERNEBRBREOTIBEHFEL, W
B QWS MEMBIENE, BEXH, AR AEROQEFENRNE M ERIDE A, M
ARG ESE R, AR RRT GUS iR M @RIE GUS R ME R, X GUS RR#R ¥
syt bk, FH Be BEE M IMPETT PCR %, MR, iR SHERE B £H. OFBET
AR, BB RN ERASAEF S, TR ERN B RARE oSO EERETHARH R
HREHRE ORELRESRNSUELER, FEHRREERER, WEHER, HEHE.

124 R ERR BERKEMERSEE. ANEMR, B8, T 1997 FE#E R, hER. KBE~R5
REAMETRAE, EEERIHAR R T RENEERNGKE. BAAEREPEL KR AR, HHE
GUSRKMMER b, #—BH o TR, ARSIl PCRESN B BH, ALY # 1B
7 ECL BRi2, 1B 4R, 4T Southern 2438, IR M cryfA (8} R erylA () EEH, 1998 £ 7 B+ |
B RAMEBEARNR BR EHTFHERYN B BREFAIAEKRMHAT A HEE, &5
#HAT B RH BB E, FiCRHARER.

2 HRE51#

2.1 R, HEEHA R Southern blot _'g Western hlcg HisRER

Bk SE, 1995 £k B
278 R, HEHEK HH A Ubi
eryTA(BYEE LA T 141
11 %, B Ubi-crylA { o) ¥4 45
B% E2-1 &3t 14 Bk, B4 H
355-crylA () B L IR B A E5-1
ok HTHEL HHEER
BREAHYEL EREREBR
IEH, EE R, A TLIEIK,

HEBA criAlb)H—& 4
Ry ¥ :14-1,14-2.14-15.14-16,
BESA crylA( )5 R, B
E2-2,E2-6, i T Southern blot #&

kb
6.6

43

23

z 5
g
; - g cryiA(b) cryld(c)
£ Z 7
2 & & 140 142 1415 1406 E22 E26
= a
E e fowm W

.
B iy
4]

B 2 Ry ¥ Southern blot 1R MR

| -

i ST

DNA & Hind[ BétD2 3, % 47 {79 pKUB ks ¥,

£ 8~9 73R pKUC ¥:{LpaFHk
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o #}OEREERE R WA S pKUB
R crylA() cryld(c) RN 4.1kb B R, X0 Bo A
kD € M1 142 WIS 1416 E2-2 €26 BREE MAEEYM BT EH
| gL o (wE.
: ?{- st 3t Bk & Ry Bk FT Western blot i,
¥, &R @itk EH LA S FRG ML
# Bt & EFEHMEAM EF (68 kD), £
FERELHREIERRAFZ 23T

Wi kP g Soug EEE, BT 10% SDS-PAGE FHLik, % 2;%;3 tkiiiizéiiiii;ﬁ
EWMARE, SRR, B2 hRMELE B3~ (;E 3")0 o ;
6 70 B pKUB S {Lii#k, 35 78 75 pKUC LM E B )
_ 2.2 R AR EFEGUSEEMRAGR
214 R, REU R 2 M Bis (B3, CK,; LM, CK,) i GUS g ¥ T mM: &4
BE AN A BN 12 Bk, BTN 23 B, BRMEERY. 2 HR BN ERE, RARFE
HEGUSHE#, EFH 14AR BAE(14-6), LM T 23 M55k, 2HEAKRNY. BREE2- 1088 T
I8P B BEES2RET 10 MK, 2HSBHEHERM B E E5-1 ¥ 22 N8, B GUS 5
RREMAE, B 17 %204, 55 hBAE. KA R RERNABRYE . EREBANK. BBXFE,
204 R B R 2 A A(HEAR S 100 2T L M RES R L MEED R ES HA 17
AHREGEENN13)REMAE, RBERAW, X 19 M ERENEE, FHEH P E2-10 84 7T fE
REMSH B XA, ‘
AR, R MARLAREINREFMN E210

B9 17 A A e T bR AR A9 831 - bRk

3 R, #kMY Western blot R MR

¥1 ETR HEEEKEN GUs RNER
GUS e

23T GUS IR, 17 LA £ R S R, BEEE BN ARRH REN &
ABHEI, ARHER CUSBESOER Do 50 - F—
EHAE EaEHY 31 ES3 A%, &% E2-10-(4) 60 60 0 —
HPeREAENSITIRERRUES LT E2-10-(5) 80 80 0 —
AiES S REHNTERR, HGUSKM E2-10-(6) 18 18 0 -

_ E2-10-(12) 75 75 0 —
HRME LB E2-10-(17) 54 53 1 53:1
2.3 R B R, RERKN B XERN CK.bBB 21 0 2 _

Fidpw GUSBEHETXE B
ERUERREALBRAUEN R, B E E2-10 89 2 1 Bt DNA, mﬁ%%l%*‘ 1754, % 1756 47
PCR Y1, S8 2 4 BB HE 590bp KB, STMMT MY K /A—B., B, L34 GUS BiFEHEL
HWEFHR R, R 146, URERERNM R, %F 143 B8, h#TT PCRY MR, T2
M ERF pKUB $#ikfy, 5 M RA 5 M E 5P 1754 ¥ 1755, FHERE 43 HATK
B %7 568 bp A BRI R, T 14-6 SXTRADBER S B, R E GUS Bt MR —
.

ER R, HMEFA oA E2-102 544+ GUSHERHENMEEHENREL UEFE~1
BSA crylA(B)# 14-1-1 B E PRIy GUS R 88k, RIAEA 2 X ¥ S 84H3ET PCR 5 R, BRI 2
BB 591bp B 568bp AW, BUIX B R, HEEHFE B BEHMNHE., HERATF R BREYWE, T
ECL #iC, A YE# &, 3 F Hind Il B6 0 5 9 A DNA B4 R % 5 F AT X BBk 8 DNA, #4T Southern
blot 80, BIMAE 4 FFRER. B CKIL EAREREHENREN 4.1 kb 19 orylA ()M cryiA
(BRI IERHN

© HERIFERHMEMHARFATIKSwESE http://journals. im. ac. cn



3m SYEF AT ARERARAGET 391

2.4 R AR, BmEHA KA

; - ; cryldfc) = ; enplAD)
x 5 - 5 T w8 L
1996 4F 8 F AT Al K ) g z g z :
ERBKHH R, A E210 B N " - N
ERoRuprTHEEREREL 4, -
B EENH1.0-1.5mB4ft ¢ ,m =

H2dEHRBEFUR, 73R -

2, % 5 W MR R E . Y
HeF T duER X Bk b
&% i £ oA S AT R B R
FH, RRER R BN ARG, KPRRANNNAEHSRELSFLERET (B S H), MEE R
BEWEFRTHEFEN (B S L), ARAHEREPGRY ryA(OFEBERAR ARG,

F 4 :

a YA BRIEBERRE Ry $HEE AT Southern B R

B S & AR R BHEEOET R ESFREREDN (200~300X), BRTEHEEMNNAE (m. o) DRES
BEEE FEARTED k. BSENEERTHER A4 R (CKYMhBERE K (200~300X), ARTEE
(MEEEY, BESSLHENME(m. o), BRM(p.m) SHAEREE, c.c YEAHEAR(FE), ¢.c HFEH
M. LeXmh.

21997 4B R, B E RO RA BN E2-10-4, HRERHF #TERRE, S#HHhnEGL 44 L
ARELER, A% EFEET K L% 198 (mm)?, X EEH X 1 688(mm)?, BIENAEERN 11%
EHBXEVATHESEER KA IBFERABRTEAR. ANKRERED, 1 BEFRY
MAERE 4 4, 100%F1:5 B BEE 4d FET-R A 80%, MM BE L,

1998 5E3% E2-10-5 & E2-10-2 HAH Rk R FEBA PRI | S Western dot blot 5, 3 Bt &
HERFHESED0.21%% 0.36%, 3 HIH 0.01% —0.42% & 0.25% ~0.45%, B TFATA
AXZRMNERKE, ARBEREY, RA UL B3 B BB, KB BEARAEEFRFIIAR
B R, RN E TR FHEY.

BEU SR BEEAORREN, &4 RASH, ikl E2-10.5(8 KH E 1 5)H E2-10-2(Hf
KA 2 BIFEARE. 1998 EFEABER, AHARENGBRSHHEYBRHG, TEFRATER
R B EET (SR AETD, 1999 EEEHANFRERAR,

M AERBRAR LA FEECR IR TR M 25 FHEEFA LD, HILE M,
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Developing Transgenic Tobacco Plants with
Bt Genes Resistant to Budworm
Gao Mingwei'  Yan Qichuan' Shu Qingyao! Liang Zhuging' Cui Hairui
Cheng Xiongying'? 1. Altosaar?
'( Zhejiang, University Hangzhou 310029)
} Quarwa University, Canada }

Abstract Transformation of the leave of tobacco cultivar samson with plasmids pKUB. pKUC &
pKSB carrying codon-optimized Bt genes{ crylA { &} and crdA{ ¢ )} was carried out using on A-
grobactérium—mediated method. A total of 27 Ry regenerated plants were obtained. Integration of the
Bt genes into tobacco genome was confirmed by southern hybridization and Western analysis. Assays
for leat GUS activity of R, lines were conducted. Of 21 lines tested, 19 were GUS positive, cne was
negative, one segregating. The progenies of R, plants with homozygous gus genes were GUS positive
as well. The PCR assays for R, and R, plants displayed the expected amplified bands. Upon feeding
the 1abacco budworm with leave from R; plants, the pathological changes occurred in the midgut of
the insect were observed. The cross-section of midgut of the poisoned worm in comparison with the
healthy one clearly shows that the inner stratum of midgut have been completely broken down or
striped off the outer structure. The content of Bt toxic protein in transgenic tabacco leave measured

with Western dot blot method was above 0.2% on an average.

Key words Transgenic tobacco, Bt gene, erylA {b) and cryiA (¢}, agrobacterinm-mediated
method
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