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FIB48-110%F FEHIEF 100% F 5 1R M
A E RS, MR TERE
B, HiaEEamEsiied, LENE
FhEENE HEL/16, W {bERE

£ SHCEHUEEAZERAV RBREEANKHHAZT AR Rd M

Table 1 Texicity of proteins from E.coli carrying complete or 3/ truncated Bt toxin genes

E 1 Toxicity
THREY HEEW \WOE & £k OE i A
H,assulta O, furnacalis G.suppressalis
iR | FHEE g THRE e # i E
Subclones | Gene structure Mortality | AVETage Mortality | 2VET2S | Mortality Average
weight weight weight
(%> (mg/larva) (%) {mg/larva) %) {mg/larva)
Ba4s-50 complete gene, ND ND 100 — 0 19,7
3.5kb
B4s-110 |5/ medified, a5 3.0 100 -— 0 2.6
complete gene,
3.5kb
Bas-101 |5/ -modified,s’ 25 3.3 100 — 0 15,5
“lto HindX ,2.8khb v
B4g-10z |5/-modified,s’ 0 12,3 0 ND o 40,0
to Kpnl. 2.1kb
Biz-10° |5/-modified, “100 - 70 16.3 ND ND
complete gene
3,5kb
Biz-101 [57-medified,s’ 10 11.9 23,3 47,0 ND ND
to Kpn], 2.1kb .
Ckt empty veclor 5 53.1 30 45.7 44,0
Ckz  |1ommol/L NaOH 10 47.6 10 83.5 41,3

AR A (R, B48-110 ZAME N
AL/ 4. XnBl2-10 W& AR
%ﬂaﬁlow%r‘:z, FEREEAE T0% L

TR, {HIE L3 - 15 Wl i B B48-101
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FEFESITHC-ASREE MR R 2 sk ?

pB48-211 iy Bt HE&EH T %, Bt &
REREHBR=YE N 2.8kb, Ti5ckare

W R 45 2.8kb, HHHBIHE

EMRNAZE# 2B derh RN E , B R
JEREEREA 1.3kb A8 RNA, H kit
I-DikiE 2 B45.3kbBHFEH AR

S R RNAZ R 3 A LG

AEWHR 2, 1kb ByR R =Yy, BT HE

EABAF0,.6—1,.3kb > A5 Bt HEIE
st BIRNA, JE0AX 2% Bt 288 SR
R4 R R AR SN, BRBISE
EmBRNA 72 & v Fia a2 b W 4s 5 Bt 3
B E BN R SR 2 —,

(M HEBEETFR (T,) MELH
&

RN DNA 4 4% 9 1k

%2 BRERERF-ANERIOEY

Table 2 Tolerance of first progeny of transgenic tobacco plantis (T)) to Heliothis assulta
WS RBEEEN Tiiigk s | DNAJR® | RERTR | SkEYg R # b
To plant No, & Bt | Ty plant DNA hybri- E:zggffﬁ?y Exuviztion |Averzge weight .

gene structure No. dization %) index (mg/larva) Toxicity
Ritos 6 + 0 2.7 2.6%1,8
5.3kb class; 7 4 20 2,0 0.9£0.7 . AR
2,1kb modified ! 16 — 10 2.4 3,041.7
Bt, gene 11 — 0 2.7 4.9%2.2

12 ND 30 2.3 2.4%1.3 *
Rii11 (1* s 40 1.83 G.T£0.7 g
5.3kb classy 2 e 40 1,5 1.1 ’ xR
2,1kb modified 3 — 0 3.0 6.242.8
Bt. gene 9 + 20 1.0 0-8+0.8 EEXH
(11)* + 80 1.5 1,310 R
R1504 6 + 10 2.8 3.3%1.7
6.6Lkb class 7 + 0 2.9 3.6%1.7
2,8kb modilied B N ¢ 2.3 3$.8x2,7
Bt, gene 9 * 0 2.4 1.6+1,1
11 + ¢ 2.4 1.510.8 *®
Ri14X 1 + | 0 1.7 1,440.9 *
6.6kb class; 3 + X 30 t.0 0. L]
2.8kb medified 6 * Q 1.8 1,1 8 ek
Bt, gene T * ¢ 1.2 _ 1. T e
s e o 2.1 | 48236 ®
Ck1 0 2.7 } 6.1+4.,9
Ckz 2,7
Cks 0 3.4 8.3+4.5

2 HEEAS-HAZH
Data from the other experiment

b A FINR. B AR B 3 RE R S6026 — 8000 MUk R, T T Me0YE BY S TeTy iy bk B o
W 2056 —40%g 905 %", JRT 5f 200 B2 0™, MO EM BT HIRED S, BRI gHeH

ik, DREBRIRE,

Toxicity; Toxicity was judged by the summed number of the exuviation index and average

weight, The exuviation index of the inmsects, between 6s0—80d of

that of the contrel is

designated as “*”, while below 60%, “*#"; The average weights of the tested insceis, between
20—40% of that of the control were designated “¥”, while below 20% of the control, “##”,

© PEMZERMEMARMATIKSHET htto:

ournals. im. a

c

cn



8 £ ¥ T

o & 7%

4 BREEREEDRTRE 108, 408,
B PR R R £ 10k 83t iE
REARGEHEERFETR), HEBEE
BmEHEER, £ 2P LR EEEY
Fr 108 HEd 5 M R E R, #
YRR AR AR B EE TN, TR
FHMEEERIE, BRERMESE
HEZTHEFE RN, BRCREARER,
B R Fe 4t 3 5 i B2, ARIPHIR
MENRM. W2 WHEEHMNRIILIM
RU4XPFRAEHEL 3 —4 #RSH £ &
#, SXRAE, BHIT: F Of & 40—
50% W R S5 # H A 2 T X B I34—60% 5
EHEERSANBR20% T, PHA
BL0Y A, XTEHERE—BN. %0
SFREMPRELER, WLHNARSE
MBaERER L EBIREEQEENES,
LB E LT, EFEAHIELAFTR
i, Pt ERSESHIE B HERTE
Wby FENERTREERRTFESUE
IR IKT

Eg I -E RE SPirEe A M
Ril11-11 R E R Ry FAIER
HeGEH, FEsth, wldkkp, Ha
B, MRS R S EE A B A L

EEILRRER LT R UL R.

L EESREAIFHERMEHEFHD)
B FEBY5.3F06, 6kbIX F BT Bt B %
HEET DNA SAMEHER TREAR
FRTAFERTI BT AR
FHEE (SRS . %5.3kb Ar6.6kb
P 2B 8 m A Ak, ARNA
KEILAE Bt 2 BWRHRE, HiEWHER
HEM, HERBEEHANEREES R
rdT T T 8. ki Al Bt —5 ik
HERELAEY, A ERERE, 2
R A KRS,

REHARER, FREENBIEE
HHEAEE colihkik, HEAFERIOZNR
Fr B e i i ik R E AR R R
RS, WAXERNEAZE
B fEE coli iy FRIBAKEFR H AP
BB B W — S W R A TE B R R R
W, n5 . 3kbE g2 ikb RHELE ,coli
hRAMXBHEARS, BEEDERE
LM, Mine,ekbf 2,8kb BE R E
HE colip RARZ dE R s .3kb &
RIF, A7 6.6kbM 2,1kb HREEEY
EREEB s, 8 2, 1kb RAFEH
Mo, FFHE—HRE,

3 F X W

11 Whiteley, H.R, and Schreepf, H.E.: Annu, Rew, Microbiol,, 40.549, 1986,
{23 Schnepf, H.E, et al,, Proc. Natl, Acad, Sci, USA, 78:2883, 1581,

[3) S, S THREHE, 5,11, 1980,

[ 4] Kronstad, I, W._ et al, Gene, 48,109, 1986._

05 #pedk, TEIFEMEWRER, FRERDR I ER.

(63 Vaeck, M. et al,; Nature, 328,33, 1987,

£ 73 Fischhoff, D A, et al,; Bio/Technology, 5:807, 1987,
{83 Barton,*K A et al.. Plant Phsiol,, 85,1103, 1887,
{ 9] Delannay, X. et al,. Bio/Technology, 71265, 1089,

£103 Dann, $.D,, Anal, Biochem., 157,144, 1685,

(113 An, G, ot al,; Methods Enzymol, Vol. 153, ed, Ray Wu. Academic Press, London, p,283,
1987, :

[12] ME)NS. PEFN, 558, p.szz—ss1, 1990,

(13] Nagy, F, et ul,, Plant Mol, Biol. Manual, B4, 1—20, 1988,

£14) Ow, D, W, et al.; Proc. Natl, Acad, Sci. USA, 84,4870, 1837.

(15] Fang, R.X. et al,; The Plant Cell, 1,141,1989,

© PEMZERMEMARMATIKSHET htto:

ournals. im.

ac. cn



14 N2 S S o~ P T IR A 2t R M S B e B 9

Insect Resistance of Transgenic Tobacco Plants

Expressing 0—endotoxin Gene of Bacillus thuringiensis

Tian Yingchuan @in Xiao'feng Xu Bingyin Li Taiyuan,
Fang Rongxiang Mang Kegiang
(Institute of Microbiology, Acodemia Sinica, Beijing) -
Li Wengu Fu Wenjun Li Yiping
(Institute of Entomology, Academia Sinica, Shanghai)
Zhang Shufang Xie Qiangjang
(Institute of Zoology, Academia S‘im'ca Beijingy

The original B thuringiensis 8-endotoxin (Bt toxin)gene clones THI12
and TH48 contain two different classes of homologous genes, the 5,3kb
class and 6,6kb class respectively, Bt toxin genes of both classes modi-
fied at thé 5/-end and truncated at the 3/-end can still be expressed to
produce the entomocidal, truncated toxin proteins in £,coli, The modi- .
fied Bt toxin genes were inserted into the plant binary expresgion vec-
tor pBind37 (a derivative plasmid of pBin 19) and were transfered
into tobacco genome by disarmed Ti plasmid pAL 4404 gene transfer
system, Southern blot and DNA slot blot analysis indicate that the Bt
toxin genes have been integrated into fobacco genome at a copy number
of 1—5, Northern blot analysis of poly A™ RNAs from progenies of
the transgenic plants revealed that Bt toxin genes of both 5,3 and 6,6
kb classes were expressed in {ransgenic plants, though the transcripts
were degraded to RNAs of lower molecular weights, In entomocidal test,
5 plants from the progeny of 5,3 kb class gene-transformed SR1 tobacco
plants and 3 plants from that of §.6kb class gene-transformed planis
were found to be toxic to the testing larvea of H . gssulte, In compari-
sion with the control, mortality of the insects feeded on transgenic.
plants reached 40—50% and the growth of the survived insects was re-
markably inhibited, These results indicated that the modified Bt genes of
the 5,.3kb and 6,6kb classes were expressed in transgenic planits and
could confer the trahsgenic plants a new character of insect resistance,

Key words

Bt toxin gene; transgenic fobacco plant; insect resistance
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Explanation of Plate [

A, HHBHREEFIEREN KT W E4&E B 8 Western B g2 4 47

Western blot analysis of the Bt toxia polypeptide syathesized in E.coli; Lanes :—¢ show
the immunoreaction pattern of total bacterial protein from pBiz-10, pBi2-101, pDds-110, pB
48-101, pB4s-102 and pEs-1¢ (empty vector) respectively, Lane 7 shows the immunoreactien
pattern of Bt crystal proteir. Number on the right indicates protein MW standards,

B, C. #EEMAKET— (T MSouthern B 7 ¥k 45

Southern blot azalysis of T1 plants of transgenic tobacco plants

B. pBi2-211(¢5, 3kbs % Bt ) § 28 F 14k T4

Analysis of T; plants of pBi2-211 (5.3kb class) transgenic p]ants Lanel, DNA f{rom
non-transformed plant; Lanes 2—13, hybridization patterns of DNA from T; plants Ri111-1,
2, 10, 11, 5, 9 and R1103-3, 4, 5, 7, 10, 12, Lane 14is 3zP-labeled MW standards, Lanesis
-and 16 show the copy number control of 1 and 5 copies, respectively,

C. pBis-211 (6, ekb3 WBtA I S 2 B HIBR T3

Amalysis of Ty plants of pB4s-211 (6.6kb class) transgenic -plants, Lames 1--4, copy
number reconstruetion 10, 5 and ! copy and MW marker respectively,

Numbers on the right indicate MW ia kb and on the left show the expected f{ragments
produced by FeoR ] digestion of transgenic plant DNA, '

D. #E %k T RmRNARNorthern B i 3% 4 47

Northera blot pettern of mRNA from progeny (Ti) of Transgenic plant resistant to iss-
ects; zopg of poly A* RNA of each sample were used in the Northern blot analysis, lane 1

" indicates the hybridization pattera of RNA from plant R14X-7 and lanez from R1111-11, Lane

3 is the poly A* RNA irom non-trangformed tohacco plants, The numbers on the right indi-
cate RNA MW standards,

E,F. #zEanT R TOABRIL- 1M H7 M REH

Insect tolerance test of Ty progeny of transgenic tobacco plants,

R1IIUIAFHARII1I-11 89 by, 5N B LA DL RS smnt A, KB4 EEkRE.

E, Leaf strips from Ty plant R1111-11 of transgenic plant R1111, only tiny holes could be
seen formed by insect {eeding, F. leaves from non-transformed plant, most of the leaves have
been consumed by the feeding insects,

E ¥ ¥ E
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