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REERFRUENITE AT £EM
RERBFENR R

% B wER ¥ ¥ RERY

(HEALMEREDE AL X 100081

W E SUSEMEANBRANSER AT EERAEPERRERABRRATRY
pNGY-2, EA MM+ AalT HH 5' S ELIDEE (TMV) M 0 B9 3 REs. EF T
HIEERY 35S B ah T8 . it LMW LBA4404 /r B ¥ PR E NCSy, E NPT B EF
2 GUS 36 Bk 2 b B L B4 808k , Southern blotting 3 —#iEE T AalT HEE S A BIH
BHAEAD, MW (Heliothis armigera) FHLRELRFE, BENPEE B EHR NG
*.

AR AT ER, SEEEGEE, ROEE

EEREDHRUBEFTIRARAE, RBTEFHL., LHNAENCHITEHF
BIHNAEERMER. BRTHB. « HEZEOHEEKIAT HEXBS, J6E
RELRENR, AEEESHHNEEEEYRRBIAKTER. B 1. #REHLEST
ZEMTE, 54 Codon usage L RN mRNA TR 69 6EH £ %8 it M1, 3T B. «.
BREARBEFFAGERNLUNT, FHREERE T 50~100 5, EAHRBHE.

ERSNSHSE#E AT FRFIIES T Androctonus australis™ . ERH 70 T &
ERHMEE, WS H, SHEERHN -~ HEEMRVYESEZEREHRT . E8F
EACHRAR . CEHTFFEREY . ERAERNTIEFFRCE R 1R EEHHE.

AMREAHRERERNEEE AT EH, B3 A Te#ENY, #ER BT
FEHREIEHARREHY . MEFPRAEHY P EHRE. RIEEERNEHBEDER
FRRE L, KETHUESRAEEDGE AT EEMNEERED.

1 MRk

1.1 # ¥ ,

111 BRMER. TR THRERnRRS s RS HE. R,

1.1.2 MERAARIAH : MEHE%EAF . Promega A 7. Pharmacia A7 . BRL 20 @] %,
1.1.3 HEAGME.: £R & NCs8I.

1.1. 4 MBS 5 (Heliothis armigera) W HWH FE N SRR IPTR
B .

Rockefeller fundavion EER /KRB WA,
»BITAFRA, PEAIHEEPRARA. LK 100081,
BT 1995 8 H 9 HUH.
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1.2 HEHEHSHRIBEHAR

Bt PCR I MR pFY- 1 F B UREER T ATG BI5M AT XH,
AT BEEFEAMYBEREERE TS TMV 8 Q BAERSIE, FEdFANMEIEEL
HBENERE,
1.3 BESHHEL

EABHYREREFRENT Hofgen F 0 R S A KB LBA4404, # Horsch
FHm EEAERTHAE. BERFEANHFEEFSRE RGO MS 5% L 25CH
#H2d, HEEESE 100pg/ml FIBE. 500pg/ml REHFBE. 2pg/ml BA # MS
(a) #EFELE, 25C. 16 h XAWEF, FHF, HHUFBES 100pg/ml FHREBX.
2mg/ml BAR MS (b) EFE AR, £REHKBALRIRIE.
1.4 GUSHARALFERM

B BB RART 70% Z P4 Smin, FHLEKERM, BT X-Gluc &
ME W (2mmol/L X-Gluc, 50mmol/L & # 4L ¥, Smmol/L L& ML, 0.02%
NaN,) &, 37C{RE 8h, H 70U ZHBELEME. SR EAHEIN GUS H.
1.5 HEFEEE D AalT R FEAH PCR ¥ % % Southern blotting

M HFIRE DNA, 45 1F 84 . Bt PCR Y (Precision Scientific) # 1T AalT
HEE AT, FIMETERSE R 93C. 20s, 55C, 45s, 72°C, 45s, BRI E. K
MR &Y TR kR HHF—F B 1T Southern blotting 80 ¥,
1.6 HERBENREAMNTE ‘

BB EHFEN _BHS AR A ETRERBES M BAEH FAIEFET,
FEFAPHRA LS, SHEKA 0 LR, HEdEFERBRHENILZRIE
BARE. 26CHBEABALR 10d, FXMWEHAHER. £KRE.

2 4R
2.1 ERHEYEEIES
i 0E=1 7]
#xt PCR ik, A

FY- AalT
5" TITACAATTACC ATGAAGAAG 3' BB pFY-1 LY AalT %

H AR, B2 LURGE
Yend seguenceof 0 5
L Ueimasdn Sadsece o AITEne b 2 ATG R # AT

C TAG £, 5 TMV ) 0 JF5)
XM BE, B FEN S

M1 OF YES AT 26 B, X T BHEMIERYE

SR BHE AL R FI4 BT ED, BEAHYRER

Fig. 1 DNA sequence analysis of conjuction of the 3’ end sequence %k pNGY-2 89 4 # W
of  sequence and the 5’ end sequence of AalT gene M 2

ME 2 LAY, EERARTRERKER pNGY-2 F, AalT ZRM LHF 2 4HH
BXH 35S BRI FH O JFF, AalT ZHET#R NOS &b+, 5, Rik LEHHH 358
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K3y GUS ZHM NOS B3 FHE S NPT 1
HE, PR E AT R R AT
%, Al GUS PR NERH MM EEER
HEa.
2.2 HENREEE

BAEYR M ERERE pGNY-2 il 1f o
S ARITHE LBA4404, 7 10pg/ml MK
LB ¥if FREXHEARNARIFE, EdAEK
FFE *Emﬁiﬂﬁﬂ#ﬂzﬁﬂlﬁﬁﬁ—-iﬁﬁ&_f B2 BHMMEERERE

R pGNY-2 BERARHE . PNGY-2 194078 B3
BRISHEARRNETHEAHEESY ), & Fig. 2 Physical map of recombinant
MS () ¥rFE PR 2~3 B, 100% 69 /ME& expression vector pNGY-2

¥ SRR, T 80%MFRRLE MS (b) ¥ AR, EREHMEBAL
WS BEER 100%,
2.3 GUS MARLFEEN

¥ 90 BR35 LT MR 2 BORF LM BGETT GUS 418k W, WED 0% ER
Fs LB AERBA GUS XAMEE, HOUS BERANHEEKPHECNBEETER, X
ARES T-DNA AR @R AL,

) 2 3 4 5 2.4 ¥ DNA B AaIT £Hf PCR 5 ¥
bo X Southern blotting

B GUS 2 B ¥4 i 49 55 1 bk DNA Y

. < BUR, L ASIT 2 5 3R & AR

“ | TR B3I PCR I,

~ Bk HT R, 10 L ERKPHY Y
tH—& % 260bp FIERW, X5 AT %A
MR —3, WX R BRI (T DNA 38
. Fi AaIT EH b#REH3 PCR ¥ 58 &
in transgenic plants . # 4T Southern blotting , %55 (& 3) %8 .
1. Nontransgenic plant, 2.AalT gene in plasmid (1 X BT FBARZW;: (2) EUR
pFY-1, 3. AalT gene in recombinant expresgion vec- ¥ PFY-1 {481 PCR =Y EXM B H R
tor through PCR, 4. 5.AalT gene in transgenic — -k /INEY 260bp MK RHF: (3) ¥
plants through PCR  EEEEPEARTERE, KRS
WX EHER. XHF—FEHT AT RECESTHEEHERA S,
2.5 BERGENRRY
B 10 k£ Southern blotting R 4E 5 FYER) $ R AR MR 2 MR, § 1
HFRF LR R, SHRMARN 40 FHTaREOSAEE, SREW Gk, EHAa,
BS: IRMENAHENRAEYE, BRERNNRHERETER. BKE 345G, #Ek

M3 SEREES AT ZEH
PCR-Southern blotting
Fig. 3 PCR-Southern blotting of AalT gene
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AalT
Bia 4 AalT HEH S AGENLYRNE s Bt IR 6 d S

star larvae of H. armigera Fig. 5 Larvae of H. armigera fed on tobacco

Fig. 4 DBicassay of transgenic plants to 2nd-in-

1. Leaves of transgenic tobacco plants with AalT gene leaves for 6 days
and dead larvae 1. Healthy larvae fed on leaves without AalT gene

2, Leaves of control tobacco plants and healthy larvae . .
i i 2. Inhibited larvae fed on leaves containing AalT gene
3. Leaves of transgenic tobaceo plants with AalT gene

and inhibited larvae 3. Dead larvae fed on leaves containing AalT gene

1§ AT EFRBEFHRRHE ROMREE

Table 1 Bioassay of transgenic plants with AalT gene to 2nd-instar H. armigera

No. A B C D E F
NC89-AalT-2 1.6 10.0 82.5 11.0+1.6 3 0.0
NC89-AaiT-3 4.6 45.0 80.0 10.8+1.2 3 0.0
NC89-AalT-4 4.6 12.5 12. 5 25.644.3 4 85.7
NCB9-AaIT-6 4.6 10. 0 65.0 12.041.7 3 0.0
NC89-AalT-7 4.6 15.0 72.5 B-0x1.7 3 0.0
NCg89-AalT-8 4.6 80. 0 100. 0 — — c.0
NCB89-AalT-9 4.6 70.0 90. 0 7.5+1.0 3 0.0
NC89-AalT-11 4.6 0.0 80.0 11.11+2. 8 3 0.0
NCB89-AalT-12 4.6 42.5 80.0 7-9+3.4 3 0.0
NC89-AaIT-13 4.6 17.5 62.5 6.8+2.5 3 0.0

C K 4.6 0.0 2.0 27.5+6.6 4 97.5

A. Average weight of larvae/mg, B. Mortality of 3 days/ %, C. Mortality of § days/mg, D. Average weight of
living larvae after 6 days/mg., E. Instar of living larvae after 6 days, F. Percent of forming chrysalis of living larvae

after 10 days

NC89-AalT-8 fl NC89-AalT-9 §E (% ik 85%f 70% A B HUFE 1=, F R #k NC89-
AalT-2, 3, 4, 6, 7, 11, 12, 13 BIEEMHE A4 ML, WMARKEENEEX B~
-, Bifr 6 d /5, NC89-AaIT-8 1 NC89-AalT-9 fEfF 100% 1 90% AYZh MFE L, HAM
12 BRES NC89-AalT-4 b, HIRE(H 60% Lt EAIR MFE T, MR HEEA M KR 2.50.
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2 4 B OR%. XARAKRHENSERK AT XEEMAREEA R M5 117

FEL W B OEIRET, AR AT R EME MM SR KTHFET 4, HRKFAL
HAEKZAHZHNE, ERedE, REPHYHRERINIMN BN 30%EH, HEFE
3, MYBECEED 4 8. NAB 10d EHAEEREE, ARYBHEEMNSE 97.5%
E4L¥, WieeEEHE NC89-AalT-2, 3, 6,°7, 8, 9, 11, 12, 13 MM T
RS, TRIRED, # AT EEEFES, HEREHIHERLYEREES, £
H 2 NC89-AalT-8, MEEBLUNX HA 1%, A5, RIERH, MK AaIT XEMN
Bob G0, FESETAT 8~12 b AHEERIN. HERBEAE. FLRRSER, X5
AaIT HFEHRERFFRAR RN . X B RERY, % AT EEAF R EYE
EE, MAMEFFHNRCAAMHAEER. EERT. KEERSHABRIAEHE. £
10 $k$% AaIT EFEMHESFH 2 th (NCR9-AalT-8, NC89-AaIT-9) BHEMH R,

3 O®

HEEMAEEE RS RHRETREN, ENASFENH akEsk. KEERK
AR, EESRE . LWFEHHBEFERNER. XM, AT HEHCEGH
e EEA P BRIERE.

KT AT EEBEEETEHRE, RNKES FEDEFRTHER, HEEWHT
C EREAEF, BEE mRNA BERSSER, A THZEEETH, €. ) FH
T AT ZEEEHYFBRRBEARI X SHEA T O EHRFMBF A KT LY
BETH 358-358-Q A5,

SERENE, FUBXETHOEEUMEENE, REEREAYPIREK
FHEXERR. EEFTECH ~HE 6 #HE, 0 Monsanto 2 & # Perlak 75831 8k
A B. t. HD-1 1 HD-73 A #E X EFEM codon usage, G+C X B, FHESEHEE"
HREBEPEEAMNO0.05%~0.1%, LRASEMNERNRRET 50~100 &, ZHTH
] B 7K . FATHETT I ALIT BESGEREER A GRIERYEB FERB M),
BOGHCERESBFEMBEGICEREMNER. Zh—RilfEEmLEN FIMW
A+T BEEFIZ HENHYDERBTAGSFHA . mRNA RBHHABIGE S FER#.
AR EREGREXE, RINVAERLDN.

QFVRMEELNRE (TMV) LW S RERBFN, EESERE sos W EETE A,
TR T S M T IERAKEYY, Gallie FOUVM K TMV 9 & FRItEEEAR
AR ERNRE 2~10 (%, ZARREDHFITEEQ FH, HEZT5 AT #
EEMHE, AERLREARRRNBRFLERAREZ—.

B FHBEEEENIBENRAKTHELBEES —. Kay FUYEH
CaMV35S BEi THITEE, BF—1MEFAT S HITHREREK, HIEH —1 355
B THRET 3~151&. aRIOWRF, RATHA 358 B THKAOHWE, AEE
HEEAREERESR, HREARERBEYN, SLRAWREINXBEAEZ —.

ERSRUMSEER AT HFHRE, AFNLARIILTARKEMER 27T, FK
EXEAFRER. E2HTSRE, EARMEEIEEYESEHENBMBRESY, W
it m (H. armigera), E R (H. assulta), HABEE R (H. virescens), HFLER
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(H. zea) %, FERRERIEF LEEFTR, FAA—RREN (BFEB. t. $) )
Bi R RAEE, EMEARS AT EEAHRERROEKNRBERAAEENE
REXNSEMBENAWNR.

ERHERPERED, HEARBEERELESE, AT 8~12 h 5 1 RHEHN.
FREAR, RERLEVHHEFAREZNEL, EAXMYHRERETH SRR
RIEEWIRET.

BH, TEARREHEFEREGHRMEREF TR, HAFEER, FELEFL
WAL, AT REREEEHE, IMERMKPBIGRAERRNLY.

AW RERET # AT EEMHIEE, YHEYHRER TRRUTRESN
KEME, FHBHE—SHA AT EH. KHEEHFEAATLREYTT T ER.
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Insect-resistant Tobacco Plants
Expressing Insect-specific Neurotoxin AalT

Yao Bin Fan Yunliu Zeng Qin Zhao Rongmin
(Biotechnology Research Center, Chinese Academy of Agricultural Science. Beijing 100081}

Abstract  The recombinant plant expression vector pNGY-2 with designed and synthe-
sized AaIT gene had been constructed. The AalT gene was fused downstream the £ se-
quence of TMV and inserted into expression vector under the control of two linked 358
promoters. The recombinant plasmid pNGY-2 was transferred into tobacco NC89 by
agrobacterium-mediated leaf-disc gene transger system. The GUS activity analysis and
Southern blotting of regenerated plants indicated that AalT gene had been introduced in-
to tobacco genome. Insect bioassays showed that transgenic plants had notable insect-re-

sistant activity.

Key words AalT gene, transgenic tobacco plants , insect-resistant activity
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