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24 S-RHE aylAQBRBE=Fh
FRAmbrRx
HEAE KXW EARF

(R LERERITAH RN 430072)

o E RARNSERCH ELFRTE ~HEE crylAB) BE, AF =S FHHE
HD-73 MR EE X EFRART HAEE - WER orylA () £F SHH %49 6.5kb A
4.3kb M4~ H B, 2005 4 Bk IR X, EHB A2 K 3.92kb B erylA(RHE, H®E
% pHT3101 ¥ 5285 5 B0 4L A BT 8 NMS22. R 3 AS1176 B £ & T Ma ik
EERRRI 4DI0CH3ab), BRI TAEH -HEN=FH TEH,. SDS-PAGE B RANZLEE
CABIERDHERTHOTREN BIWHESE. A FBAASRES S RAM
HD-73 Bk EAXSHRA, Sl NER LR ARG XRLEEG RGHR M SR T,
AEBRAERETS ZHNERY ER RS, W —RAR~ENORAROBRER
d Y, WS T LDy 25024 0.311pg / em®.0.024pg / cro® 1 0.017ug / cm’.

¥*@iE BEFRRG-AFRE RELHFMAFE HEFRAE KRR

fET £+ B, 2L S F R (Bacillus thuringiensis, MK Bt BT E45A K
BRBRAEIT AR T/ ERANDIR, B A0 ARG I E . I ENAE%
BRARAFGEE. BELRLESY REEAG-AFEE) TS Hory] . 11, I
Nk, R -ABENEEERCEABHENRESRAE A T 2", X
BERA—WEULFHESFRFBOER L, LA ARNERERTUREF — 18
b, FREREABHEPABATOESE B THREY KRB 7T LBIEAHY R
HB4 EEHWESEESHERBRGELEF - Bto-HEREHGHRME. AR
Adang BUE &7 KIGHE R THELFRAE HD-T3 NHERER oylA), B
HF¥E— % 008 R e LB R o, B A ST AR 358 F AT 8 HD-73 fE MR I K
Bl AP AEEREN SHANVRAE M. st HERBREHEERS
aylA) 22 H, THEAFRRBE LG NEAKBHE, S FRFERNRELFH
HFE, IRERES T E ER G P EE HRBRANIL AR ARERBRKL. W
BEAMHRRA.

FWEREK pHTI0IYRE R THEL FHITER A pHT1030 WEN—TR

» BFE AR WHTE RIS,
«x PRLYKEMESE.
AT 1995 82 H 28 Sl #.
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AREREHOFUFRIN, BEARESFRTEREE WX o 1030 LB EHK
YR (Em"), B AELE Bt FH B8 (Bacillus subtilis, B Bs) SN T 357, b+
FATER pUCI AR EEX. U KB ERAFITUAELSTEL /uBX/
IPTG / X—gal T8 LR & 4 #1700k,

1 MHEF&E
1.1 ERHR
B AR, R R 1.

1 FABKINER

Table 1 Strains and Plasmids in this work

473575 3 %R A £ 3]
Strains and plasmids Genotypes Sources
~ BHD-D cryIAG) i 2 2 34 0 9 P 359 01 B
Kindly provided by Prof.Li R.S, Inst. Virol., CAS
pBluseript SK + Ap"’ ¥ T Stratagene 44 F] Stratagene Co.
pXI%3 Ap"erylA(h) EEMM K FE Wu D MR
Provided by Dr.Wu D, Univ.California, USA
pHT3LO1 Bt oril030 EE B Lerechus D 1§ 0%
Em"Ap" Provided by Dr. Lereclus D, Inst. Pasteur, France
F.coli NM 522 ¥ T Siratagene 2 7] Stratagene Co.
Bs AS 1176 B TF A2 4 I
Kindly provided by Prof.Jiang R Z, Univ. Nankai
Bt 4D10( H3ab) cry— Eoh Rl L E AR Mk

Provided by Mr.Liv Z D, Huezhong Agric. Univ.

Ba . BMULT IRl AN EWT Promega 44 7l. T4 DNA EHEW T
GIBCO-BRL 28], a~?P dATP M ALEHRE 4 B NI (Plutella xylostella) 4 S g
FHERRENRZRE,

1.2 FEH DNA RYHREY, Mk, kBBl

B R PR AR R DNA, BT 4EA DNA X B8, % DESI BE

i DNA HE,

1.3 REERMNHEE

131 KEH#E: A% CaCl, B & BT 5MN, B4 DNA BILERSENRER
TR T.

132 HEHE: AR AL RER B S RUH o 4 7S A B B s Sk, B4R DNA %4bJSE
DM3 i EE4E, BB RAR R EE ki To.

133 A2 FAHFE AIACERAKBRREARCERE T BB ACLHE
PEG6000(40% } 4, Il A tug B R DNA, Al Bio—Rad Gene Pulser & ¥ #{¢ 81 4k
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(2.5KV,25u4F, 10ms)™, /] LB % & 1055 T 28CIRF I |h, R FABHFRUE TR E
HEFAT.
1.4 WEERR{AIF3TF0 DNA B Southern 3

# Promega 2\ A REHLE | W1 bRiciAR & 50 HH & B HEEEL. RSP ERNZ
B, R, Bz, 2435 A B Southern 238 ThBOFE I, TR B Ac ¥ i Sy sE i 470,
15 ZRikFf#naEai
151 KEBAE: BERLFYORE, RGN REFWE T E, & Ecoli THE
R 100ml LB, 37C #5 #% 15 3% 48h, 4000 BOWER#HE, E2 T 2ml HH |
(50mmol / L Tris / HClL, pH8.5, 50mmol / L EDTA, 15% 88, 2mg / m] JA #8)
ACHBE. BB ERBABA AT 3x Smin, 12000g &0 15min, HEBHBEK D
{0.5mol / L NaCl, 1%Tritoni X—100) ¥t % =&, #§ H 0.5mol / L NaCl It 5 &, BB /K
2%, AW (5S0mmol / L Na,CO, / HCI, pH9.5, 10mmol / L ~H &I 83) B,
15000g B L» 3~ 5Smin, F #FEIE 4N EREH .
152 HEFRTE: SKhHEREFME, BEESELARE T 37CHEM 1~ 2h,
153 H32 bt s B A TR IR Yy s B R R A E S,
1.6 Fixi=#h SDS-PAGE %

BERTEHAEERBK, ERKE 10%, B2 D873 % R-250 6, Ak
53R u
17 [EFARNFHES RGN

o fb A R E Y 20mg BN KA, 4 4 IR E &, FIBCR M, [ &
BRNGHRESH. RENE M RIRT M REEE.
18 FEFEHeESRE

# LB B3 4d NEREO, B KE R T, BEIEKAN —E KR E N, B
B BALBE =K, 55K 2min, TR EK MR BRI R AR, 19400 T 8EA M 16cm” BN
b, 25CIRSR/ANER T2b, BAHBAERMSHm 20 L, EE =R,

2 ERER
21 FESFWITE -REE caylACQEEB FRNEG S HE

MR35 4 AT 8 WOE s R HD—73 42, Alifk,. [FIdit 75kb KBk, A Hind
M4, L pUCIS ERIEHME T 75kb KBRS, @E &K 98%. crylA
(D)EEY crylA () EHIAE oryl X, —FH I EYER & 86%", o AAIE RS TH %
crylA(c) &, AL BamHI 1 Pstl 52 28U TR pXI93DNA, MR crylA (b)
BLREH A 4.3kb AU, FIRENLE | Pk bR ic i HIRE, 5 75kb FRkr B PN 3 e AR IR fi 2
TS PR, AT RENSNE R BA R, AN
6.5kb, —Fh K /MK 4.3kb, Southern ¥ % 2 AT UFH X BB T BRBASE 5 crylA (b) [6) B [&
la.b.cl, H# Adang SUMGE, IFAFEA AR T cylA ) ERH S5 K 0
PImMLX,
22 crylA(c)2 KEAMTEEE
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BT H-HEB erylA)E KEE, 4 5T 6.5kb #1 4.3kb HA R B kD
pBluescript SK+ 183 pYZA4 1 pYZB2, ¥ pYZA4 DNA A Hincll 5 £ iH4L/G B &
LB R A A 5% 3.0kb cry A pYZCL, EH Hincl #1 Sma [ B2 W LIE ik,
B 1] 3R, TSBR T — 4 Sma I S AM—A Hinc Il 5 &, H7E cry BEM S#IIAT —
4~ BamH I {45, #7 pYZCRI14; pYZB2 DNA Al Cla I 228G A S8 B H4
A 3% cry EE 0.9kb KB &) pYZD4, Hi'EcoRV # Hinc Il 52 &R ] /5 &%, Wikt 2
H) 3R pYZDR2, B T EcoRV # HincIl AL, I 0.9kb H & 3Y5IIA T
— 4 BamHI # —4 Smal {7 &; A BamH I . HindIl 7 5| i ft pYZCR14 H
pYZDR2, Bl cry 3 (4 5% 3.0kb BamH I —HindIll &+ B¢ Al 3°% 0.9kbHind [ -BamH
1 A B G %R T pBluescript SK+#) BamH I 2%, BB R T A crylA () S%B 3
X 152bp. 3% A 8421k X 198bp #2453 K 1 3.92kb £ K HE, @& R pYZT3,
43 BIFE crylA (c) BEEB L TIA T —4 BamH [ A Sam I g3, HE—HHHTRT
REPIFEHRELBAMNBMRERBREK LR T &4 (LE 2-A. A 3).

1 HESHFRITE -HEER crylAl)E B2 CrylA(£KER 3.92kb F BH Rk
[ B 7 2 Mk
Fig.1 Selection of d—endotoxin crylA(c} gene Fig.2 Clone and subclone of full~length crylA(c)
from Bacillius thuringiensis gene fragment
A.H crylA(b) 2 HD-73 B EE CENKE A. 1.pYZCRI14/ BamHI+HindIll:
107 2 32 T 3% 2.pYZDR2 / BamHI+Hind [l:
In situ hybridization selection to HD—73 plasmids 3.pYZT3 / BamHIL:
gene pool using crylA(b) gene as probe: 4.pYZT3 / BamHI+Hind Il
B MR PR EA TR 5.pYZT3 / Smal;:
Digestion of two kinds of positive recombinant 6.ADNA / Hind [l +EcoRI.
1.ADNA / Hindll I ;2.pYZA4 /Hind[l B. l.LADNA / Hind[i:
3.pYZB2 / Hind [l 2.pYZT3 / Smal;
C.E# F#Y Southern Zx 55 £ 6.5kb # 4.3kb A 3.pHTY / Smals
B AR T orylAc BEHM 5 398 4pHTY1 / Kpal.

Southern hybridization of recombinant: 6.5 kb and
4.3kb fragments encoding 5’end and 3’end of
cryl Alc) gene, respectively.
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23 AEMTBE pHTI101 FEE crylA(QRE

S+ Sma [ % pHT3101 # pYZT3 5¢ 28U, Edk pYZT3 #9 3.92kb erylA(c) 4
Kh B, 5T pHT3101 4 Sma I {4, 55 pHTY1(E 2-B. @& 3), Bt KGIFE
NM522 J5 /5 51 SR A TR R s AL R S5 40 7 Bk B AL AN &5 SF AT 1 ASLIT6 FIh 4 3
R AR 4D10. MO AP % F IR BUROR, RS UTR MR8 pHTY 1 #52
BAT=AREERS.
24 crylA)BEBRAFEXBHHTE. REFRTFENFE L TRTE RN ERIX

7 ARE, BE4E crylA (o) EEE=ME ER KM EE™Y, #17 SDS-PAGE i
%, KB crylA ) EBE=AHERE DA THFEN 133300 WEAST. 576
HAW HD-73 BEEE 4 FR/NELHE (B 4), BT RE TR0 % 5B Qi)
%, B E KA L E AR FARAESY, XEH F oylAQERESAIE
FRETRAGBIER T @Mk, LSRR EREH, AMTUR B EARE TARNES
GRMBBPHLARHRETY. B, £ SDS—PAGE Eif b L &0, S ¥ HIFE
ASIT76(pHTY 1) M A 25 & FHIA & 4DI0(pHTY ) BR TA — 133 300 % L BB 404,
EH - TR 67000 FIREEW, TE KB E NMS22 (pHTY 1) h H8H R,
BATANX —EOW R 133 300 FHE X B O HIREMERETY.

g 1 2 3 1 5 6
Pgu
!—*‘—-ch 200 AN
MCS1 v
1 ATGY Bt
Hingm S22 ‘—-~—|_“—-
promaoter
MCS2 130 060
ATG
St 94 000
67 000
Hingdpy
43 000
BamHI ey Aeet
Hpal
B3 WAFK pHTY! Eil(E L ANEE B4 FEEMHM SDS-PAGE Hiik
R B 3K ML) Kb KB E6 M 7) LRk
Fig.3 Map of recombinant plasmid pHTY | KRR T,
MCS!1: BamH [ —Smal-BamH ] —Xba I ~Sal | Fig.4 SDS—PAGE electropheresis of expression
~Pst [ —=Sph I —HindIll: . products
MCS2: Cla]l ~EcoRI —Pst] -Smal —KpnI 1.E.coli NM522: 2.E.coli NM522( pHTY 1) ;
~Sst] —EcoR 1. 3.Bs AS 1176: 4.Bs AS1176( pHTY 1}:

5.B14D10; 6.Bt 4D10 (pHTY1):
7.Bt HD—73(3ab}8.MW marker.
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25 FEAFHMREEE

EERBER, oyIAC)EBAE B ERRPHRLTYHEEN HD-73 G E
H—H5 HD-73 &#&E Pk 4 ol S ise R, U OUIELE.
2.6 crylA()BEFA W8 iR

Bl R e A R, S S B BT R R R YRR — R R RS A
BEAE SRR, 25C B 72h, MR LDy, ZRIEK 2,

F2 FEFHHEMBRMELR

Table 2 Bioassays of expression products
HE LDg BUBER
Strain {ug / cm? 95% Confidence

E.coliNM522 (pHTYD) 0.311 0.177-0.566
Bs AS 1176 (pHTY!) ) 0.024 0.012~0.055
BL4DIO( pHTY 1) 0.017 0.009~.032

3 Wik

FRAHEH-AHTEFEHREE pHT30 AF ENFRAEAXBHERFEER,
HT HEAARESFAAEEESE §X onl030, BHT A ERBE R X HITARN
A R L R (ery-), i B e ie ik SRR, H ik i nE
W Em T RERN AN, pHT3101 ARER L TFE R NEEE EH S FRITA,
Baum &M KB LHERBN T SSFRAARNEHF WET =27
FE RO R, X AEHRIR T AR o R ENH 52 FRAE AR
RIS, HEEARK LR LN T FRFE (Bubilis) . EXFRFH
(B.megaterium) . ¥R FRUFFBE (B. cereus) FIERAR SE KU 8 (B.spharicus) , 3 BEREHE
X AF S FRHERNE R TEA SR FRITET T RE TURMRAE
Witk pHT3101 BRES KM 5-P#HE crylAlc) £H, R 5% ATG L## 152bp
B2 XA 38 TAG F I 198bp SR E R, SRR (L KIRFFE NM S22 A EH
B ASIIT76 FINE 4 SHAFEREBER D10 FEI T =B EENEHT, RFEK
THUTEREBLEAEAAEAAHARKEENS FRERNFEQS T HAFARE
B OREAYPENER, RMOFAELED cnlA () BHEXBH &SR REKCER
&AM EEAESSRTENF S SN NP RS EER T RER A, MEA
TGRS EPR R A ACE B RRIR .

BEEAKTHEESHINEENS T EYAE B RNA BABRSERR
PRHBESEMEHEITRIFKENERMAREREN - XR, PE 1931 %
Schnepf 1 Whiteley . 4875 Kkl b e R KA T H— T H E S HUT S—HEE
S, B E RNA B8RRI EERR B2 T3R8 B ZENLEH A5,
ERARIEATEENEEY. dTREFREAQREET R, BE—RAN
SEEANAEESETFRERALE, BFMAKE S RNA RSB AER RS RAE
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BT. Wong %7 1983 Fifiid S| BEME S ELHMN K KRR T H MRS
BEX,B— (B EFRERM S RER, 54 Bl ) £ FRE R bR 5
R, AIMEXFEMEREHREPRARERT FHH A E RNA BOBRLS 5, 3
BEAML SRR RRAES FABR T EY, Hil -1 EXRE DR A IG
Frhkal, HERAR N - MHYEHKE, BAFESFEATFEERRSK
S E AT A AT B H S 31T (SpoVG #1 SpoVC) A B, EiTEA RSN E
BT S RS s~ N EERA R FEYE T 6 f1 6% W ERs %
B, AT 4G B SE AT B S LR 5 T B T 65 (Spo 1 G) I 6%(Spolll C94) iy S K k8
NP IR B PE 1503 88% F1 85% ™), L E I AEMS R AR 28 SR T -9 BE T8
RRBXHBRKTHER, -NHEEEEN SD B 5HEERFERANER
BBt &I T RS RBEE" 'Y 110 AR P 9 M B R A 16sRNAY IR H
th, ATTA MR GG EF. B 6 NE XX H AW AR R P A E G
KAHIFEKT.

F B SF FURF o B T A AT S B AR 9T B R 22 IR B KB B DL S i ey
REAHENE ZRASEASE, CERAEE SR EERREELTHRSHSBED
HEFBEA. A THEFATHBEAR SR, BEARS E5, RERAEREAR LR
PR ESRE ST EA S SR, AR NS ERENS SR
PR — R AP AR OK R B, T RE A R A 4 2 s 7o) T f A P i — R e

Bl B PR AR Y DRSO T SRR R A T AR B3 iRl EE B %
BEAKFE,

8 * X W&
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CLONING AND EXPRESSION OF FULL-LENGTH
d—ENDOTOXIN CrylA(c) GENE IN THREE KINDS OF
PROKARYOTIC SYSTEMS USING SHUTTLE VECTOR pHT3101

Yang Yuanzheng Qi Yipeng Huang Yongxiu

( Institute of Virology, Wuhan Unversity, Wuhan 430072)

Abstract Two fragments, 6.5kb and 4.3kb encoding Send and Fend of d—endotoxin
crylA(c) gene, respectively. were selected from the Bacillus thuringiensis kurstaki HD-73 75kb
plasmid gene pool using random primer labelling d—endotoxin cryIA(b) gene probe. The
full-length 3.92kb crylA(c) gene including 5’end 152bp promoter sequence and 3’end 198bp .
terminater sequence was rebuilt afier uncoding sequences were deleted. Three kinds of engi-
neering strains habouring the same recombinant plasmid pHTY1 were obtained after the
crylA{ ¢) gene had been subcloned in shuttle vector pHT3101 and transformed to E. coli
NM522, Bacillus subtilis AS1176 and Bacillus thuringiensis crystal—deficient 4D10( H3ab).
SDS-PAGE electrophoresis palterns reveal that the crylA(c) gene expressed the same
133 300 protoxin proteins in all three host systems with the same molecular weight to the
crystal protein from the Bacillus thuringiensis kurstaki HD—73. Immuno—assays indicate that
the expression proteins can react with antiserum of HD—73 paraspore crystal protein in the
same pattern as the natural crystalprotein. Bioassays using crude expressed products from
three hosts trains reveal that they all showed toxicities to second instar larvae of Plutella
xylostella, and their LDsy were calculated to be 0.311ug/ cm?, 0.024ug / cm*and 0.017
ug / cm®, respectively.

Key words Gene expression, 3—Endotoxin, Bacillius thuringiensis, Baciflus subtilis, E.coli
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