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FEL&FRAELUSSIEF
130kDa AP EOEBEREFRABFHRE

k@ k ®EIR

(hERE YRR IO FEYFHEdLR  100081)

AYBBTLERTELATIER (Becillus thuringiensis subsp. israclensis) 130k Da
FIEUERTAE S pNC122 Hik b, B MFEFRIE (Bacillus subnilis) [ & Bi
$£4k,188) Ko’ Co* gy EEM5%#ET (pFZ1 F1 pFZ2), Western-blouing G Xl
130kDs REEAERENEFRAREPRETAGARGEEY 130kD: REB, &
BN FREHEXSR PR RREE,

X@iF HFEeFAFELATIEMN; 13060 KEERERR

R L ERITEDL SR (Bacillus thuringiensis subsp. israelensis, BI#: Bii)
ROMk A B A A A R BB B R, Bd MR AD AR 130kDa (ZRK), 65
kDa. 35kDa F1 28kDs S, HFFCHE T 28kDa 563 BATR0IR FUA 7510 e (s W
A5, /N E R REDY, M A B H S EFA, 130kDs HARARREGERE, A, &
& EED, B Bu 130kDa RANEEERABAFAN IBE MR Bi EHEA,
BEoEREA, REBTENEZRN AR HE.

I A

(=) E¥AER

GLF 1,

(=) %

LB EHEYAT—RAERESF, E&N1.2% 5i5, SMMP 1 DM, ¥R EYHAT
MBS (B swbilis) EAERKEL,

(=) BmHEw

TR=IM N EDRE. T4 DNA ¥ESigM E 4% TRZ/AEE Mannheim Boehrienger
Biochemica AT, B EiBeR PERFE i/ m L EFIN5, PEG-6000 30 H Ak
Far3o

(W) REBREERL

Bl R HI& . B EAREAEFKEENE Chang™ 2, LB ABEFENE
EIE% Cm 20pg/ml, B Km 20ug/ml, DM, H5fe ik ik Km R TH 2 &S
500 ug/ml,

AT 1991 E1 ALHKE,
Wl BIFAPEVMREMBEEEME B bnlic AST.ITT6 R pNQIZ2 Rk MR ER EMHEFHE
o WA R A AL B A E R R R R R,
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£ NENEN
Table 1 Bacterial strains and plasmids
ke 3ty EBRRRURD X B
Strains and plasmids Genotype or phenorype Source
o M RFEY R R
B. swbiilis AS 1.1176 sert Jiang Ruzhang, NanKaiUniversity
B. thuringiensis subsp. BRI H
tsraelensis 4Q5 Killing mosquito larvae activity This laboratory
. . AZEFE,ARAKRE
i g coli TGl Amp” Fan Yucliv, Hua Xuejun This
pFHZ. pFH4 1
aboratory
; i . MAAFEYZERmEf
io B. ‘“b}:]d” Azs L.1176 Cm®, Km” Jiang Ruzhang, NanKai
pNQ 12 University
i iti FRWHD
in B. J;gg{f’pé‘szzl'nw Killing mosquito farvae activity ?ﬁﬁﬁ%

Cm®, Km'

(A) F¥ DNA gigil

kL DNA {2H#F Gryczen #Y, ¥ DNA {UES BRI RS i 58 5 A ok i Maniatis
HPIE T

(75) SDS-PAGE B # % # Western-blotting thgFZxzr®

B. subtilis R GIEHRHEDRABE EMAERE, Mg B kfaREe
FAZEMRA SRR - A, SDS-PAGE BEHIKKSEKN 3%, SERHS
8%,

(b)) #ERE™

BHEBE (dedes albopicius) SREHEBESERI S AN NSRS, 7 25C RigxX
i, WP ALARZE 2 0%, I 30 3L ZE & 20ml ZEME/KBTE IS, 4 R BUA,

& *

(—) 130kDa #EEBXEREZE B. subtilis PNQI22 ik F T SRE

R ENEF L 1,

TE& 500 pg/ml Y DM, EH b B 214 3000 4 Km* 56{LF, M 1700 4 Km' #
¥, fEE 12024 Co'Km's T4 BamH1 Bgijf=E—A> 10.0kb FIE B (1 2
W 1.2.4.5.8 /1 12), 3EFET 5716 £ Hind 1l g, 7E Agarose Bl ik L& —
A (E 2P 7,11), XRH T 4.8kb (OF AT BERG 5.2kb BUIE AR B F R ZR/N,
FERICHREES T BT S WEARBB AN pFZ2, £ Pscl BY), P4 3.8 A
6.2kb EW(E 2 6), THET 6 NEMRNR ALY pFZL, £ Pstl Eidlrct 2.6 Al
7.4kb IR (E 29 10), MEFBAFBES&EL Cm iR FNNRFHA, & pFZI
HBti 5.2kb HindlIl &4 EFHHALMER, T pFZ2 5K A5 Ao

(=) SDS-PAGE Rt ik Western-blotting R FALr

%A pFZ1 By B. subsilis T 76 LB RGP, H50% 1.2 504 K, MEE
Wb E O, 247 SDS-PAGE M4 #T, #H WA 3-A, & 3+B 7} Western-
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396 iy s # & # 32 ¥

B3i1 Sal I Xbal BamHl Petl

HindTil Poult

Bylil f
EcoR1
Bglll

\ HindII1

Hind

Hind 0

T4 DNA Ligase
Patl ]

Pstl

Hindlll

BgtIl Belll

EH1 EARK pFZL fn pFI2 HE
Fig. 1 Construction of recombinant plasmid pFZ1 and pFZ2

blotting &R FEENRB Bu REEA D, HE 130kDa, 90kDa, 65kDa, 45kDa
1 28kDa GipkEi, Hb 90kDa 504 225 4 il & 130kDa B HIOREM 1, B
subsilis (pFZ1) MEEERES 1. 2.3 (A 3-Bh 4.5.6) £ 130kDa B4 GEN4
BRZH, BRIEESTEL 100kDa F1 80kDa IR, Huill B7e4b B st
130kDa HEMEFOER,

(=) RYEKE

BB AATAARES (B, swbrilis pFZ1 I pFZ2 TE X A sa ¥ ) f%t B (Bt 4Q5
BERO)E G, A TE S SR ERCHEEBE 1/20), HEEERER, BUZER AT
Im] & 30 kW OLRI (dedes albopicins) FIFIF, SALR(EIEEHTR)
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EH2 FEARNOEEBERRENT

1,2,4,5,8,12. BA Fi4r 1, 2,3, 4, 5,6/BamHl; 3: #fk pNQI2/BamHI; 6 BARE 5/
Pscl; 7. B#E[F# 5/Hindlll; 9; ADNA/Hindlll; 10; WEAFK 6/Pstly 11: WAHER
6/Hind It

Fig. 2 Electrophoretic analysis of recombinant plasmid on agrose gei

1,2,4,5,8,1,2. Recombinant plasmid 1,2,3,4,5,6/BamHI: 3, Vector pNQI122,82mH]I;
6. Recombinant plasmid 5/Pstl; 7. Recombinant plasmid S5/HindIll; 9. ADNA/
Hindlli; 10, Recombinant plasmid 6/Pstl, 11, Recombinant plasmid 6/Hind!1}

B=A AT, BA 25°C BEFARFE,TF 24 48 0 72 /NBEIG, 2y IS iy, 1 B LI
4

AWAEREI L B, subnlis HFRIEH Bti 130kDa B GRS REGEM, FHE
W (pFZ1) BUAMHR LR M (pFZ2) &: LR (pFZ1) 7 24, 48 172 /h
B, AT 43 B3R 5L 50% . 70% K083 % HOR&h R, TS W apEF (pFZ2) %) 72 /i, AR5
30% RYEL 4R,

R

B HUE™ % Bei 130kDa typel BRI EERE B (5.2kb) % % pUCI18
kL, HHEI E cali TGl, HXANEENTERFYREE T RBGRB A Western-
blotting R RLRMHKCRRERR), RIMENE TR TRNUS RS & 5 B
fill AR RER T K, AAZ R AN EERANBRE S EYE 126 5k, SRR
A MERREBRIBC A RIE RS, B—RTTEiE 130kDa REEERI B % % 7
pUCIS Bk b, BAIFIA LacZ BT, HRS LacZ HREREBOMAEN, fHh
THEMAFERGEZEFAAXSN ATC R a®iiE,

ﬁIﬁﬁﬁEﬁHﬁﬁgf’ﬁ%@, 2{% Bti 130kDa typel 2 (A Y 15 M 3| B. subiilis
pNQI22 HEU E,H B H] Cw's Km' WIER AT, g Western-blotting fIZ &Y
A5, IERR T 130kDa AR B EREM BT AT HPBEIRE. £ B 130kDa ALUE
BEREK 5. 2kb AR B, &5 ZERNEH0E T, ALBEREH, pFL2 K
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130kDa
116kDa
90kDa
v6kDa 65k Da
45k Da
45kDa
35kDa
28k Da

A B

E 3 SDS-PAGE gkl Western-blotting &% dvds

EARWE 00ml EIFRBEEEBITE LMY 15ml, BHRY S0pl. B 1.2.3 5 BI4KH 1 X,
PR.4RERE (pFZD) BHRyhRERNED,

A. SDS-PAGE gpre ki
LS 35 2.Bui emSkiER; 3.8 FRES
B. Western-blotting fiFH%
LRSI SRS 23 6FER3; 7.Bu HREBKRED
Fig. 3 SDS-PAGE gel electrophoresis and Western-blotting

Sample 1,2,3: Protein excracted from 1 day, 2nd day, 4th day culture of cloae
(pFZ1) respectively.

A. SDS-PAGE electrophoresis
Lane 1: Sample 3; 2: Bti crystal protein; 3: Protein molecular-weight marker
B. Western-blotting

Lane 4: Sample 1; Lane 5: Sample 2; Lane 6: Sample 3; Lane 7: Bii

=

_-1

3
o

= & B
T

o
T

<

1% i Numbers of mosquito 1arvae

T
A ASUARCE RN M Ehh)

Fig. 4 Mosquito-larvicidal assay (2nd instar larvac of dedes albopicims)

9. B, swbrilis AS 1.1176 (pNQ122), negative control; 2. B. swbzilis AS 1.1176 (pPZI)
with negative inserted orientation; 3. B. swhbsilis AS 1.1176 (pFZ1) with positive
inserted oricntacion; 4. B. thuringien is susbsp isrselensis 4Q5, posirive contrel
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b T RARCUEN:, XK 130kDa REERNREFATEARBEASNEEF.
FrE#T (pFZ1) thE MM+ (pFZ2) MRBUBREF, HBILE B subiilis (pFZ1)
§7, 100kDa R EEERPREXEZHEAT AGEHE, HENETEREE TS 130kDa 3£
WEAZEMNZSEFMATHE LN BT,

Bri MEERPERMERANZ 2% 28kDs BH, B RE REURIE M B, 5274 W
WAL, B, 168ppm F T R MR M H SN IR BT 4, iSRS
MR BEBAEEM 15%, Ti130kDa B RFREGEE, WA, FHEHTE,
ATIEREMEK 130kDa RNEBRXEEACKEE 28kDa EAXE), MBS EEN
ZeEETERERREETHRNOERKR,

£ % X W
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THE EXPRESSION OF 130kDa MOSQUITOCIDAL PROTEIN
GENE OF BACILLUS THURINGIEN SIS SUBSP.
ISRAELENSIS IN BACILLUS SUBTILIS

Zhang Xiangdong Fan Yunliu
(Lab. of Molecular Biology, Biotechnology Reseqrch Center, Chinese Acodemy

of Agricuirural Sciemc:, Beijing 100081)

Two recombinant plasmid pFZl and pFZ2 containing Bti 130kDa mosquitocidal protein
gene in opposite insertion orientation were constructed. The expression of 130kDa mosquitoci-
dal protein of Bii in Bactllus subiilis was comfirmed by western blotting. The mosquirolarv-
cidal activity against the latvae of Aedes albopictus was shown by the bioassay.

Key words  Bacillus thuringiensis sulsp. israelensis; Gene encoding for 130kDa pro-
tein; Gene expression in Bacrlius subtilis
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