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oy #FEL

EY:
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i E AAHSKHTEYHSEAHNEANCEA LHEARRUEANESEEE AT EERAEZETEHE T HERH
N-106( /-4 < W B, P. deltoides X P simonii ), FL KB T 62 tkH £ Hi#k. PCR 741 & PCR ™ # Southern
blotting A HEREWH AT BREBSEHENGMERA L. HHESH AT EHMEEET T ARTE 2
B AS - B BER(Lymantria dispar VIR AAB ARG AREERNBHT NS A X ER TR
EEGEME HRamalh, FEAREENE A THE, ELISA 2 4TiEH T AT EE M RIE.

Efin ERANRUASERER AIT.6W . BEHL . EEX HH

hESEE Q785 MREERISE A

BHERTHEX FEEAAMNHE B THARE
B CEANFEHRFIERERORZ FEAK
MPREMTERM ERLEEHRPHERNE. &
MNEFMTRHAR N-106 EREREFBCOKE
HMEMNEE < M (P. deltoides X P. simonii )W)
£ R F R, WA R Bl b BME A, T R (W
VLR LKL AL X ), 8 B Ok /B I E M 80 A i Hk,
HETER A4 R A M, BARRE RS, W E, %
B, BFRASEHE BRKRETFEHEZEREL,
FHENBAELERBTMEEDHAG R ERA &
BERK RS B THERZ ARFHERT
BREMANETETSEME, RN RETER
PERBMFTRREREEHFRTHNER.,

T F MEAUTF 1991 EMET B.o.5-RE
REASABRH BB KNG T 8% & H#E % ; McCown
B.H. ER B kil bMBEaH < K55 ¥ B.
tEEHEEB -1, HAHRRA SR ZERN
EREMWERMEERM, MH) S0 difE
THEBREBRAASHENE B . EEEKMHES.
Leple J. C. 1} 24 Bt 2 5% B 1 0 770 26 14§ A BKM 1L
HxEMLG EEAEEKEN ZOH LEH TR
AR KE, HRABFESE,

W HR 59 :1999-03-09, 8 B A #9:1999-11-04.,
ESWH . HEwENEERE.
»BE AN,

X WA S 1000-3061{2000}02-0129-05

EHAHET(1998 £)REC , EXH AL H
MEXREELREMEHRAGFTHERL— B« &
HEEH = Tot, ARIRFOEERR, X
TRAZENKER LERNEA - B £RH
BRELAHHABRTQ2ERN, BAKRUENEEE
% AT B ML EB T Androctonus australis'® %
BPAEHE SRS R 70 M EAERAR
WEK, MITEETEFAMB AR, MK
BHN - SEEHNREDERER. ENREHE
ATRUEEERS MR W™ £ WK, 2 F R
Y HEABYFHAYAXESE RERR.N
PSR E2HETFERA, ANFTHARAKRFIHE
HERR AITEERFA TR EREADEAENE
BraEmE, adEBFRAEEATERNY,
HEUEHERBRFRFHENERERAPNEPHRAAR
RIS, R R R AT MR
FERBEL AITHERKEE N < XWEH
(P.deltoides X P. simonii ) ¥ , kB THEHHA K,
SERATRAMBEARESN, EHCEKBTRE
AalT HHEPT ML EGH X RES HILE—
BAXTHEHE AT EEMBRHOMRE.,
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B % # 16 #

1 #EfeFE
1.1 ¥
1.1.1 HFMFER. SRFFEAHMA Y AT

LB 358P GUS

EH O TR EBEE (pGNY2) B ERTH
LBA4404 i F R R AR LR EHEMNEL, &
AalT YN L F R EE (pGNY-2)WEWME 1 i
i

Nos-T AalT Q 2XCaMV355P NosT NPT NosP RB

—{|{HHHH HH H H H

H1 &8 AlTMMEBATTRARE(PGNY-2)NEHAE

Fig.1 The construction of binary vector containing AalT gene

1.1.2 ERAE4EiRN: W H Promega 4 #] (Phar-
macia 2 8] .BRL A A%,
1.1.3 HYHE.: RSB AENRE IS
(P.deltoides X P. simonii ), HE BN KERIET
MERELCHEE.
1.1.4 MR R —BHER(Lymantria dispar )4l
BB B EA R B AR B SCRR .
1.2 BeEd

W R &, SR TERT
KU O0.5ecm EHEMAF R, RAEMREHA K
4 MS L 3s 2 b (3R 8g/L, HEHE 30g/L,
BAO.S5mg/L, NAAO.02mg/L ) , % it % L $f ¥ & 7€
25CHFHBA PRI R IR, REHXE 0 FEUH,
MESHEARERENRITHE LBA404 BB+
2% 10min, BRERHBAAGBELERL LR T
HEEOWER, RENEBERLY,HIFEETH
HBPEEFR I JAEHNAEAEETHMFRE
£(60mg/L) M ¥ % B R (500mg/L) B9 2 7 & 7
fLiEFH b 16h ERIEFH  FT LIRB R 4 H
BENE, o0 REEFKS lom AR¥EA
MSOAEREREE(E SOmeg/L R¥XEFER),E
FHEMH,
1.3 BEE#&Y AT 2EH PCR N ¥ E PCR
Southern 23X #W

MNEAHEGTHPRBREEY DNA, &%
Hillis! ' 1 Fl CTAB i B . DNA difk/5
YEX B4R # 4T PCR ¥ 1% ,PCR R BB FF Jy: 94T
1min,55C 1min,72C 2min,35 T&H . LMW E
1.2% B A8 E B 1 b 3k 8 M, 3F 33 — 6 #1T7 South-
ern blotting 73 #7 .
1.4 Bz AT EAHEN

HO.1g o 5 H A, n A 500:L PBS 22 v i, 5t
BE S A NE B, 10 000r/min B0 Smin, B
200 M A BEFRAR ,4C B %, % KA PBST

(PBS, Tween20 0.3% ) ¥ 3 2 I, A 3 2 ik
(3% HE RS 958 ,0.3% Tween 20,PBS)37CH & 2h,
PBST H¥E 3% 2 W, A FE—Hi#(1:200 & ¥),4C
RAEH, BRAPBSTHE 2 W, MARERRER
FICKE NG (A PBST+HI1%BREFHERE),
ACRKR MW ® ., PBST ¥edk 3 &, A 100xL B &8
%7 .2h J5 7 500nm &b ¥ 56 % .
1.5 BHEHEENHLAENE
HFRAEMGNDNKE 4~S5cm, RES M H
AEAEFLENEAHEEN R ETLETR
( Lymantria dispar)— By $h MM . B RE
EHMERLP BEHXDLEBRABEEHELR
BB —HECKEN RBERHIBAY
W, U S kehh , SR 2 M, F 25CHEF
BB NEHNMNEE BE RERERER.
BRIAHFRE-K, HAETHRFROECHE, AR
TR, BEUTARTHEEERNPHEERFY
FET- %,

FHRE W = D, W./n SKEFEE s, = / (W, - W)i/n,

FHFETHEL = DO, L/ny REREEE 5, = /(L - L)/ny
W A ERRE,W. EHEE;n TREREL T E;
L FBRTE n, - TREE.

2 # R

2.1 GMBLBEHEERE

SR EF LG /N AR B R
EEFHMEEHRE L, KA 10dF SPRAEKTHH
AR, CENESENSLEREE REMR
BRTEFROAE BeEXEH M LIERELE
FRELHFE NBEEEHRERATEAEF. &
SRAEELBSIANSAREFRKE lom LA,
BBEEREFELEREM,

NiE 6 WG LI {L s ik 408 1, P4
EHRBEVFHUFEF 761, AP 62 M EARER
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B4R, KRB,
2.2 Hefbdlskh AaIT XA PCR 15N
RPAEEE3m ELHH, MO 1g L HEEHN
K, CTAB 2 REUE % £ H 4] DNA, F AalT %
Hw M3 Al A2 (Al: ATGAAGAAGAACG-
GCTACGCCGTTGATAGC; A2: GTTGATGATG-
GTAGTGTCGCA)PCR ¥ 1% AalT # B H B, H af
DR EH &N DNAEXTR, Z£RMMN 46
B, A 21 2 PCR B, VWi — %
220bpDNA B9 1 Bt , Al AalT & B X/ HKF, 0K %
Lt MGtk PCR 2R M. B2 B 4H
feHitk PCR B4 . '
1 2 3 4 5 &6 7 9

] 10

B2 Motk PCRENSZR

Fig.2 PCR amplification results of some

transformed plants
1.A5;2, A10;3. A12;4. A17;5. Al8;6. A19;7. A30:8. Ad44;9.
Negative control{ untransformed plant) ; 10. Positive control( agroba-
tetium with plasmid pGNY-2}

2.3 PCR ™% 1) Southern 3%

BEBLEE#E 3 #(AS.A12.A18)PCR B ¥ 19 4
# PCR-Southern, LA HEBg PCR ¢ # vT 68 il BL&Y B BH
BER. TREREXY,PCRI MM DNAKES
AT ZABRHRRENMT, HBRFEM M RZTH (I
3, -SUEMT AITEREHEXHBRER
aHBs.

1 2 3 4 5

3 BRELEB PCR 9 Southern fZ% 35
Fig.3 Southern blotting analysis of PCR
amplification products
1. Positive control {pGNY-2 in LBA4404) ;2. Negative control
(untransformed plant) ;3. A5 ;4. A12;5. Al8

{PCR positive plants}

2.4 H{EHEDN ELISA 247
BB IS BkE LB (2 AS,A12,A18) B 1

BHEER44s, AR GST-AT B & # AT
ELISA 27 , %R %W, P Bk AS.A12 FH#E R Bif
B ,ODsu45r %% 0.20.0.24, T % B X 0.02, A5,
Al2 7E 500nm #9206 B fH R X B 10 5, B
ATEREZXFBEYST B TRE K5
(B AIS)BH#, B M ODyw 5 MHKLEH
BEXH. 4B RTHUEKELISA T84
£

B4 GREEHE ELISA M6
Fig.4 ELISA analysis of transgenic poplar
1.A3;2.A5;3.A12;4.A13;5.A14;6. A15;7. A16;8. A17;9. Al18;
10.A19;11.A20;12. A21;13. A22;14.A23;15. A24;16.CK

2.5 RULAEBERNRATESF

X PCR-Southern 2 H # 9 8k A5.A12.A18
HATEE3IXKBRAALER, SRR ,AS RAH
REE.FRXYBETRR 0%, BLXETF
K 80% , Hrt b R BRMR D, RAF LA R KN
L, X B A B LR R )G, & Rk Kb
BENTFHRONES) ;AR RARYUERHE,EN
R HFT- R 40%, WL RET L 55%,HE
HREERWAB/NTFHE, AIB HEMNAEBET
HE BLXATEHN25%, X—ER5 ELISA &
WARBEHEEHEWESN., MERADGERLE 1,

#H5 HERMKASHREEAMBERALR dHER
Fig.5 Insect assay result of plant A5 and
the control after six days
Left: Transgenic plant A35;Right: Untransformed control

3 it #
5% AalT 545 0 0 Bk 0 — 1 3% 35 00 4 st 10 3
MEEREN, HEFRBEAS AR AHSNEY
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®1 BRHELHEENFHIBER
Table 1 Tnsect feeding test of some transformed poplar plants
First day Fourth day Seventh day
Plant No. PCR  ELISA  Average weight sur-  Average weight sur- Average lethal Average weight of  Average lethal
vivars/mg vivors/mg rate/ % survivors/mg rate/ %
AS + + 0.6+0.1 2.0+0.4 40.0%5 6.8+0.8 80.0+ 10
Al2 + + 0.6x0.0 1.820.1 40.0£ 10 6.0+0.6 55.0%5
Al8 + - 0.6+0.1 2.9+0.3 25.0%5 12.5%1.2 25,05
CK - - 0.6+0.] 4.1%0.5 ¢.0+0.0 16.G+2.7 0.0x¢

AR BEOUREGR EEO L HEED
BB, KR AalT WEH B E R
WIS AT EEHH BRI A HRE.
ERIIGERS,A ELISA W EKM AalT
EHEEEKTHZE BAZRTSEEREERER
WMEENAGPEONRERSARETRAER S
PR AT, ARV ZREREE HED
itk AS A1 A12 B PCR-Southern B ELISA & iy
EHHE MEHEENRFLHEERE A ELISAR
MEGERS., T ERERTHRESEREERE
ASAI2 BAM AT EHMENH X, HFREM
# AL B PCR-Sovthern RIFEHH,3REEF R
LRYTEAZHEEES - FNRARBR(BET XY
REHET E N 25%),HH ELISA KN 5 % i
HRAEHEEN XMRERERAIANEAZEXRE, B
ELISA 77 B # LAk 3 11 O , Al Western blotting i #
RRMEEANTHRERAHSTZH.
ERARRUHEMLEE AT 5 B..CpTi &

MAMNERR,HEZEERHBERTHIER &R
MM RE MEEPHE RO MRS, LETA
IR AT HERMNER, RS E.BR
TR AalT BEMEC L B A TH K AT 4
REHEER T OB AalT —REA AR, EMK
fEFAPLB A f st BB,

B REP Y PR ILE R,
REEXNOEYEATIBENFER T, RIE
GRS TEHYCREWEE (B« F CpT)WEE, H
T THREANHELE R ERAMNEEERNA
mEA AR ERPERSA TEENKS
BT LR, 23 % 18 KRNE A K%
TR BRI E S S S RDEEMLL, B
FHEBTERRBENER Y, AdTERS —#
W,EEHH . EINECS B ZMALAERAER
B.EE MR AR A LA IBRO L X R ER
RO THMHEER., AT HM N ER (B +
Aal A THEGEHTZ .
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Insect-resistant Transgenic Poplar Expressing AalT Gene

WU Ning-Feng SUN Qin  YAO Bin FAN Yun-Liu
{ Biotecknology Research Center , Chinese Academy of Agricultural Sciences , Beijing 100081}

RAO Hong-Yu HUANG Min-Ren WANG Ming-Xiu
( Laboratory of Forestry Genetic Engeneering , Nanjing Forestry University , Nanjing  210037)

Abstract Insect-specific scorpion neurotoxin AalT gene inserted into a binary vector was transferred into a hybrid poplar
clone N-106( P. deltoides X P . simonii ) growing in the Southemn of China. We obtained sixty-two regenerated plants by
Agrobacterium tumefactens transferring system. PCR and PCR-Scuthern analysis showed that AalT gene was incorporat-
ed into the genome of some recovered poplar plants. One of the transformed plants named AS was significantly resistant to
feeding by first instar larvae of Lymantria dispar ,compared with the untransformed control plant. [t caused a decrease in
leaf consumption by larvae,a lower larval weight gain and a higher larval motality rate of Lymantria dispar . ELISA anal-

ysis proved that AalT gene was expressed in this transfomed poplar plant.

Key words Insect-specific scorpion neurotoxin AalT gene, poplar ( P. deltoides X P. simonii ) ,Genetic transformation,

transgenic poplar
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