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M-Fr 4yt # v MS & BAPO,2
mg/L, 2,4-D 0,2 mg/L+ FMBE 50
mg/L. ZEMEHSE & 7 & BAP 0.5
mg/L, 2,4-D 0,2 mg/L, FIEE 60
mg/L ) MS 3R, Afigsnl 1/2
MS, NAAO, 0,02mg/L, EBBE 50
mg/L, BEHEMETFEE500 mg/L,

3., HEFERMEBEBN DNA 47
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(1) BRIBE DNA 438, Bkt
M R P B S B (1304
#1777 B3R HRDNA,
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ATT-3'y 5| 8 2:5/-AAG TAT ATC
CAT CAA ATG TGG ACT-37),PCR
RN {E94°CAE M1 min,55°CE k1 min,
72°CIRN1 min, EHIOANEI, KL
WIE B &Y 1 %Agarose JE EHL
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Table 1 Optimal transformaton system for Populus nigre
Differentiation | Subculture Rooting !
Treat- medium medium medium  08ys for Days for inayg g5
ment Explants shoot |t ¢cm enl-
MS BAP 2,4-D MS BAP Kn | MS NAA Kn |joqucio l oo ool rooting
Kn (mg/L} (mg/L) (mg/L) :
I’,:gg“‘}va&h 5‘@?555 1 0,2 0,2 60 1 0,2 50 1/2 0,02 60 15 80 9
A, tume- Segment | ; o 5 5 g 1 0.2 60 1/2 0,02 50 20 45 18
faciens of etiola |
ted stem i
wi;g" 10.202— | 1 02 — 1/2 0,02 — 13 55 T
Leaf stri-
pes on 1 0,2 0.2 Bo 1 0,2 £0 1/2 0,02 5O _ — —
Kn med-
Conirol ium
Eté?;leﬁEd 1 0,50,2 — 1 0.6 — 1/2 0,02 — 13 47 10
Etiolated
mg&_ 1050260 | 1 0,5 60 1/2 0,02 50 — - -
ium

MS Medium. Murashige, T. and Skoog, F. (1982) Pysiol, Plant, 16:473—497,

M2 SS{LEEDTH RN Gk B R 5 R (Apocheimia cinerarius) ¥ M2
Table 2 Toxicity test of detached leaves from transformed P. nigra
to Apocheimia cinerarius

B.t. gene No, tested No. of mortality Corrected Exuviation Toxzicily Average Percentage of

size(kb) poplars insects* (%> mortality index weight  tested plants

%) (F3H) (mg/larva) (%)
1.8 & 25—30 902,6—96,7 91,7--96,% 4,2 0.5 8,95 14,8
1.8 3 30 84.6—90  82,7—38.8 2,33 1,8 i1,2 (g0—g6)
1,8 5 20—27 75—81,8 71,8—79.5 3.35 0.55 20,82
2.1 1 27 77.8 74,9 3,14 0,69 34,9

35.2

1,8 5 23—36 65,2—73,1 60,8—88.7  3.42 0.5 21,74 (50—80)
2,1 2 24  65,0—86,7 60,0—60,7 4,32 0,16 53,3
3.8 1 22 72.7 89,3 4,33 0,15 30,7
1.8 - 6 20—28 658.3—64,3 53,1—68,8 4,09 0,24 30,48
1.8 20 18—29 13,8—54.5 3 —d48.8 1,77 0.36 48,77
2.1 6 13—29 17,2—54,2 40,8—d48.5 3,84 0.31 45,35 50,0
3.6 1 28 46.4 39,7 4,62 0,08 58,1 (<50}
Total 54
CK z 27 11,0 [ 5,0 0 73.4

* Total larvea of 30 were used in each test The numbers shown here were the insecis rem-
ained by the time of mortality examination, becouse some larvea escaped during testing.
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Table 3 Toxicity assay of detached leaves from transgenic poplar to
L. dispar (LD) and A. cinerarius (AC)
Plant No. Gene Insect Number of Corrected  Exuviation Toxicity Average
length  tested insects  mortality index weight
(%) {mg/larva)
12 3.8 LD 30 38,75 8.5 0,14 40
AC 30 69,95 7.00 0.21 1
153 2.1 LD 28 Té,00 3.4 0,18 40
AC 26 42,22 3,22 0,13 4
172 2.1 LD 30 100,00 — — —_
AC 27 100,00 _ — —
182 1.8 LD 28 100,00 — — —
AC 30 84,08 3,0 0.21 28
85 1.8 LD 30 100,00 — — —
AC 30 100,00 — —_ —
11377 1.8 1D 27 100,00 — —_ —_
AC 29 94,82 2,0 0,81 a
105 1.8 LD 29 100,00 - —_ -—
AC a0 100,00 -_ —_ —_—
CK — ID 30 o 4,00 0 180
AC 27 0 3,64 ] 19

* The mortality and exuviation index for L, dispar were examined at & and 1! days of
testing respectivily, and that for A. cinterauius were at 11 and 17 days, respectively.

&, The varvea were too small to weigh ont

MR ARABMRAAERE, EX FRAH
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MEHLT RESE.
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00— %M 15%, HETIHERE
S A B S EZ ke ERE A 0 i
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BE. B MEEEHANSaS R
REREREMNES. TR RGLE
FHEIRE, XHEFERERELRE
BiZl, Hodpk I RUBRINESS, R\ LE
FREMERMN B AR ER, HH
I:. kRS R EEH—8,
B I Iwm, BRI F 7 50% 0
Ty BRI, —FEEREFUHBERELE
HEREHEHBMEL, AE%RT, 15E
R EEEE RN, KREFE NP
%, REILT-EE50—80%y REBIM. #

LA RE, HREFEME R
RE, REHEBMEZEIER, FHTEESO
—100%. 54 HRPBLFEAENRNEE =
BEWGHHE AT 4, SRR RRE
AMEERFAZARNEE, BEARUERK
Bifps ShURE H W Rk = Pl vE e 3% 5%
PP NEENFETS TSRSk
HREEZRNMFEHERZENER. &
%4 BEBERAMBRBRARARERE L

Table 4 Classification of phenotype ch-
ange of transformed P,nigra

Hight Phenotype Perceni-

Corrected number

mortality of plants of class ~ age of this
(%) plant{cm) type (%)

90—100 & 4270 1 | 8,3
80—390 3 372 I 5.6
70—80 6 35-—123 iX 11,0
60—70 5 18—143 Iy | 9.3
50—80 8 29—163 1X 14.8
40—50 6 ag—170 T I X 11,0
<50 21 53—133 J I X 20,0
Total 54 100

CK 3 140 1 —
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HET40 7 15 48k R AL RR AU BB h
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Fo RN & BXALSDE#RITEZE LK,
RESELBRERBEHMEE (RS
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18, MEMBEXSENGRKEEE
43 Blofe MEE B Nb, fikiERK
BER12, 19270153, X 3 #kxip RUEH
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a2 2% BREFTR)FNERY., HE
AR (1,232, 1,162KF01.632K) BaLsk
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Table 5 Clust analysis of corrected mo-
rtality and height of the plants
(by LSD method)

Corre- Signifi- Height Signif-

number cted cance O icance
Class of mort- (LSD plant (ISD
plants ality ¢.05)* (cm) o0,08)%
%)

1 B 51,8 c 44,5 i

2 14 83.5 e 60.8 h

3 11 64,13 b 72,2 g

4 10 89,3 8 51.0 i

5 2 4,0 f 66,0 g

6 3 38,7 d 89,0 f

7 2 63.0 b 119.5 e

3 2 37.2 d 141,5 C

9 1 38,6 d 170,0 a
10 1 64,4 b 163,0 b
11 1 3.4 i 138,0 d

* Letters represeut the significence of
variance above 5% level,

BEARRAZENRARGINRENEL
Hidk , DR ST B ST DNASE g 4347,
SRR 1 -B, SREH, 19NN
EREEDNARFLI0M WS Bt EEE
3T R A . AT Bk B T DNAR BN )
#iFARHHRDNA REREHSEENR
o R o (AR E LI S AT R BE R R R T
RR, RIBE B sk M RE
A ATEEEE, HBH T 12, 1921153 3 #REHE
M EA g, Wit PCR KRN X H#T
Bl (LERI-C), 192, 153f11274
T B0, 7 kb PCRI™ (120945 Sk 25
i), #PCRF ¥ $|Z-probe K EI5 S
B.t, & HFRE A H TR RE A3, HPH
% B i) Southern 3 2 BB 4 K M
(BERLRFIM), b LR Mtk 8 ¥
B.t.ZEHE%.
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Insect Tolerance of Transgenic Populus nigra Plants

Transformed with Bacillus thuringiensis Toxin Gene

Tjan Yingchuan Li Taivuan Mang Kegiang
(Institute of Microbiology, Academia Sinica, Beifing 100080)
Han Yifan Li Ling Wang Xuepin Lu Mengzbu Dai Lianyun
Han Yinong Yan Jingjun
(Institute of Forestry, Chinese Foresiry Academy, Beifing 100091)

Dean W, Gaberiel
(Dept. of Plant Pathology, University of Florida, Gainesville, Florida 3211, USA)

Leaves and stem segments of Populus nigra were transformed with
A, tumefaciens LBA 4404 harbouring a binary vector containing chimeric
genes of NPT I and 35 S-£2-B,t. toxin-Nos, Nineteen regenerated kanam-
yein resistant plants were analysed by DNA hybridization, out of which
10 were shown to be the candidates of transgenic plants, Insect tolerant
tests showed that the transgenic plants were toxic to two Lepidopteran
pests, Lymantric dispar Linnacus and Apocheimia cinerarius Erschoff,
Based on the results of Southern-blot of PCR products, and the cluster
-analysis of their growth and insect resistance, three independant transg-
enic palnts were selected,which are then propagated in the nursery field

Key words Populus nigra; B,t, toxin gene; insect resistance
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Tian Yingchuan et al. ;Insect tolerance of transgenic Populus nigra plants Plate I

transformed with Bacillus thuringiensis toxin gene

Biological assay of detached poplar leaves from transgenic plants (right) and control (left). The picture was tak-
en 7 days after infestation of the insects. .

Slot blot analysis of DNAs from regenerated poplar plants. Samples were(1):plasmid pB48. 101 centaining DB. t.
toxin gene as & 10 copy number contral, {23,(37,(9),;from nontransformed plants; (5):10ug DNA from B.t.
gene transformed tobbaco plants as and positive control, (4), (§)—(8), (10)— (24> from transformed poplar
plants, #10%,65,302,162,105,182,172,192,113",45,36.12,60,41,185,153,301,212,209 respectively.

PCR products {left}and their Southern blet hybridization (right) of transgenic plants, M;lkb ladder; Lane 1,
PCR product from pB48. 101;Lane 2—35. Negative controls; Lane 6:192;Lane 7153,
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