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BE BHAZEFRFEUEHNEMRMRNSEEEARER o114 BB KB E-EEN
FHRIFRRE pRL2SC, REAZSFE AR AR EARNE B - AREEENAT
BB B E & A R B (nabaena) PCC7120 F. Southemn blot & Western blot 43 47 % #
cryl | AB R 7E fa SR PCCT120 18 LA RE R R 35, (B A Y& Sk BEAS W 3 76 2 O £ R 3
B (Culex) W, TREERAB AR ZEFRTEAI B FR v IAEREERE X
PCC7120 R BB A B E K EHK.
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MAZEFRITHEUAH EMABRYEREAS T ZREATHREES MRBIE
A Brsh L R R E KR E R, B TRAKESOERESHEMERFRHRGY, ™
FEHREHTREFEINEE, AEE TR ERH B & 5 A 5L A5 IR & KR K
EORAEBASHRAEFE - ELTHRS BRI NERGERPRE HEX
S50 L 18 R0 A U TR R R, R R R — R A BB A2

B 1987 ERKIRE R FRATEN A RNEREA LA RERE, EHEHOHRS, &
Wi BN T LA%E % 0 DR IR O xof K A B 4 SR AT AR WD B VA Y 36 5 BT R . Murphy A1 Stevens
¥ crylVD (B crpll A RBE SER cpcBEEBMAE—RRE, HRBH T TR EMRERK
4 B U (Synechococcus) PCCT002"Y., TR BRI ERE FHRTFNRARERZET
ERASEHT, HRED T 58 HAMEE R4 L 22 4R B & 2 ¥ PCCT120, fE& %
RESFRITFEUAT TN cry I ARBEZRE R AEERHREMRXIET W6
55, BT = & AT B A AR BOR A 2R E R A IR B i B S R RO R DU T
BRSNS 2 TAEITT 728,

1 WEE5RE

1.1 SRIEHE AIERE PCCT120 W 5 P EBEBRKELEMH R, A BG-11355F. K
B8 TGl BB pGEMI (& cryl14,cytA 1 20KDa B H R EH, Ap) I A HAEY LR E

» AN HE PR DAHRM R
199703274k Bl; 1998—-05-264 [EI



2 M HYBES Az FRTFEANEREON NG RRARENMETR 175

{R¥F. F 8L pRL25C, pRLS28 B RP4 i % [ 8 /Y i K ¥ Wolk 1§ + B M. BamHI, Hindlll,
Pstl,CIP, # (18§ K. T4 DNA ligase M B EREN TR LG, eyl lAHPHKdKEE
LE: SR 1

1.2 FREAGEA KB AT & 0 AR DNA B AR R ees 5", @8 MR DNA iR a5
Wk ) .

1.3 MRRERB]X B EZBMORERIEFESBERLARBNREZER. KT
SR W e Dk R T R AR 0 TAE LUK, SREESREAEN 0.7% (W / W), DNA H i) [8] 4
BT, ME AL F & R LB RIUR7] 1T, RS AL S BOUR [8] #iT.
1.4 DNA BIRFZRR HEFTSEENHM DNA /#, B Promega 2 7 1) [)igoxm
$Ric iR £ & BR¥F DNA.Southem blot & B L ak[6] #17.

1.5 HARBRRATRY Kz FHRERUGTIEM (Bacillus thuringiensis subsp.
israelensis) TE 28'C $ 3% dd & LB &4t 8 % 120 7 MUPR B V5 UR VG BF L R &) S AR K KR )
41 9 #0 R G B b A (6.25 x 10 " *mol / L Tris. Cl,pH6.8: 10% H . 2% SDS, 5% g-#i %2
B, 001% M) RS ATHE&ES RO kA, SEES 10% OB RERE
3% RITI M BERE. cryl1 A3 (KM Boehringer Mannheim 4 7] DIG i 45 i2 iX Bl & 7 #5
i. Western blot iR [6] #17.

1.6 £HME TEXH/FPESOm TEKNERN TEAER, §FHA 20 3 8
RS, M= ER, Fet, $0F 2 ExRR R R,

1 R

2.1 cryl1A AN pGEM1 JE 52 M 30 X B 4 il - XM &Y SF IR #2144 pRIL2SC.
#HE pGEMI L3 HE & FRT ML AP TR RO EESZEE oryll4 8 BamHI

J] v+ h g I e dc b a
B PRI L
Fig.! The examination af two kinds of recombinant plasmid by 0.7% agarose
electrophoresis after being cut by enzymes

o REHE pRLISC Vector plasmid pRLASC; b, W FR pSLOS Recombinant plasmuid pSLOS; ¢ KR
I pSLIS Recombinant plasmid pSL1S; d. ADNA + Hindll; ¢. pGEMI + BamHl; . €4 B 8 pRL25C +
BamHI Vector plasmid pRL25C + BamHl; p. XK ¥ /& ® pSLIS + BamHI Recombinant plasmid pSLIS +
BamHI; h. Wi & & pSLOS + BamHl Recombinant plasmid pSLOS + BamHIL i ¥ B % pS10S + Psu
Recombinant plasmud pSLOS + Pstl, j. WHFM pSLIS + Psd Recombimant plastud pSLIS + Psid

1) WEE. BRE (Aubarna) CAUSH FIRBMBAGHWREENERAOTR. PR FRXEEWHRRAE L
FaRX. BI. 1991.
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k J 1+ h gt e dcob a
M2 RIS FaBR MmN e
Fig.2 The examinaton of the plasmid of the posiuve comugant Anghaena by 0.7%

agarose electrophoresis after being cul by enzymes
wb REEMFME + BamHl The plusmid of the anttransformed £ coli + BamHI, ¢ ALDS ¥R
" BamHI The plasmid of ALCS + BamHl, d ALISHH® & Bamill The plasmid of ALLIS =
Bamlil, e # #k pRL23C + BamHl Vecior pRLISC + BamHl, [ 8 4K pRL2SC Vector plasmid
pRL2SC; g WMHME + Bumlll Recombinant plasmid + BumHI, h. WA E Recombinant plasmid; 1.
588 HH + BamHI The plasmid of Anabaena + Bumil, ). 88 MR The plasmid of Amabacna,
k. ADNA + HindIll

F Bt PV A K B - 1 A R TR 4R 4K pRL2SC I BamHI (2 44 G 153 B A RR 2R 09
AR pSLOS A pSL1S. 8 f T 41 B Al BamHI 88 V), of 18 3 [3] £ (7 75 & DNA 47
(B 1, gh): /D> FRAES pGEMI L& crvl 1 A ZEHH BamHI K B (A 1), K5 TR
SEH pRL2SC(E 1.0), MR HAFRMN Psu £MTAERA 20 (B 1) SEHIE
cryl 1 A ZE R BamHI F W AR R 6 ™ & 7 (s146 A ¥ pRL2SC 4.
22 cyNMABEEBERN PCCT120 PRITEME
A TR pSLOS 1 pSLIS # 4L % & helper £ pRLS28 9 A B B HB101, pRLS2R
MIGEFRALM Aval 1 Avall M REFRETBER. BHENEREAGERERAT 2
PR, F et pRLS28 i & mob BN, E=
EEAMZPEHEAFELHAADEREX
b PCCT7120, FfEHES THRIEMR ALOS 1 LAISHE
B BamHI 85 0 3% (B 2. c.d MR M+
FALE BamH) 8 91 B i (B 2,a.0) 5 S LK

s BamH1 8 U1 it 52 — B0 (18 2. ) . it AR 40 AL
kjiheg fedehbas B 25 B 5 0 H 157 4 B 1o 4L T LB, BE SRR

M3 Mt A A& REERA Southern blot S5 H ) BamHIBE B §F (B 2, ) th &5 THE F R (E
Fig.d The rsult of Southern blat of the plasmid 2.h) ’F’Hﬂﬁl- £ Southern 4<% 155, ERMEESTF6
plmt e i B 3 1) 35 7 R % B % 4T FORLA BamH) B 1 7
(B 3,c.d Ra.b) RSB R T SE4FRMF®
POt (B 3, ), MM BEREPEAFIFONEFEBE U EER, o | AZREGRE
¥ PCC7120 B LAFRE. ,
23 eI A BEZESEN PCCT120 PRIAK N
HHES TRERSESS SDS-PAGE BER B K /G Westem blot, 5 &%
MRS AT TR oyl 1 AREEA(HE )RR EFHEFHR(E 4. b.c). T
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d ¢ b 2
MHa RIS raMSESaH0YS ol 1A BN R
Fig.d The result of the hybndizauon of the wtl protein of the posiuve comjugant
Anabuena and the anubody of el 4 prowein
a &ML R R The crystal proten of Bacillus thuringiensis subsp. taraefensis; b
FIVER S oM 8 ALDS B8 The ol proein of the positive conjugant drubacna ALDS, ¢ RI#E
BOFAEMEALIS B3I The twtal protein of the positive conjugant Anabaena ALIS;, d fa W8
PCCT120 £ #E The 10wl protein of Arabaena PCCTI20

xof R R B (B 4, ) BB AT R BT, 0 oy ) A4 2E D FE PR 00 R B AR B R,
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FYMBRARKEEES F AR "M QR 5 EHE,

3 itk

3.1

BAEZEFRTRARERNER A RE TR IRE TH/ R A @R

ATATYESE AR, LA AR R [ O R A THEAT T T &,

3.2

AURHHOFEREEAGERTL LR, TRAEUT AN TENEAR: (1) E

BHHAERN Rz FRARAFEHTH oy IABRCBERTREARTEM: (2)
Al 1 9 £H ORI TE £ A8 3 b 00 48 L SCLE B (3) oy | 4 B 0 R £ HE B o £ R E T,
VUG i —4 LAl 2R B LA & ol £ sl it
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PRELIMINARY STUDIES ON CLONING AND EXPRESSION OF
BACILLUS THURINGIENSIS CRY11A GENE IN ANABAENA

Lu Songya, Liu Ziduo, Dai Jingyuan and Yu Ziniu
(Department of Microbial Science and Technology, Huazhong Agricultural University, Wuhan 430070)

Abstract The mosquito specific cryl1A4 gene of Bacillus thuringiensis subsp.
israelensis was cut out from pGEMI] with BamHI and ligated into the BamHI site of
a E. coli-cyanobacterium shuttle vector pRL25C. The recombinant plasmid was
transformed into E. coli HB101 which bears plasmid pRL528, a helper plasmid
carrying mob and genes for Ecod47Il and Aval methylase. Then three parents: E. coli
HB101 (bearing the recombinant plasmid and helper plasmid pRL528), E. co/i HB10]
(bearing RP4) and Anabaena PCC7120 (a filamentous cyanobacterium which can fix
nitrogen and can be fed by mosquito larvae in water ) were put together to do
triparent matings. Both Southern blot and Western blot demonstrated that the
recombinant plasmid existed and expressed in the positive conjugant of Anabaena
PCC7120. But the expression of the c¢ryll4 gene with its original promoter in
transgenic Anabaena PCC7120 was too low to kill mosquito larvae.

Key words Bacillus thuringiensis, Mosquito—killing gene, Anabaena PCC7120



