44 1 Vol.44  No.l1
2004 2 Acta Microbiologica Sinica February 2004
cry2Aa
12 1 1 1 Hjil 3%
! 100094
222000
} 100081
PCR PCR cry2Aal0 orfl orfl + orf2  cry2AbS
BamH | pHT315
pFU orfl +24b pFU orf1 + orf2 + 2Ab Bt 4Q7
SDS-PAGE 60kD cry2AbS cry2Aal0
orf2
cry2Aal0 cry2AbS ORF2
933 A 0001-6209 2004 01-0115-04

Bacillus thuringiensis

: 150 pg/ml, 50 pg/ml.  DNA-Spin-col-
Bt cytA umn Sigma
cry2Aa 1.3 PCR
Bt cry2Aa DNA Clone cry2Aal0 cry2AbS
orfl  orf2 orf1 cry2Aa10 orfl orf2
ORF2 cry2AbS PCR
33 cry2Ab Bt orfl + cry2Ab  orfl +
cry2Ab orf2 + cry2Ab orf2 + cry2Ab
-6 BamH | EcoRI
Bt Ly30 cry2Aal0 cry2Ab cry2Aa orfl
cry2AbS PCR
cry2Aal0 orfl orf2 cry2Aa Ya2A5 5'-CGCGGATCCGGATAACGT-
cry2AbS cry2 AbS GACTCG-3
BamHI
cry2Ab [2Ab3  5'-CCGGAATTCAAACTTTA-
! ATAAAGTGGTG-3
1.1 EcoR 1
1 Ya2A3-ORFl  5'- CTCATACACAAAAC‘ AA-
1.2 GAAAGACC-3
LB ° DNA T4 DNA
. Yb2A5-ORF1 5'-[GITITGTCTATGAG] ATGAATAG-
Gibcol BRL LTI Bt cry
Tag plus DNA TATIG-3
J99-A-033
" Tel 86-10-62817545 Fax 86-10-62894642 E-mail dth313 @ public. bta. net. cn
1963- Bt E-mail Jiangyao @ sina. com
2003-02-11 2003-05-29
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Table 1 Strains and plasmids

Name

Characterization

Origin

Escherichia coli

DH5« SupE44 hsdR17 recAl endAl gyrA96 This Lab

SCS110 Rpsl thr leuw endA dem supE44 proAB Dr. D. Lereclus

BI21 DE3 hsdS gal Aclts857 ind1 Sam7 ini5 This lab

EKLy2Ab BL21 containing pEKLy2Ab This work

HFU 2Ab + orfl DHSa containing pHFU 24b + orf1 This work

HFU 2Ab + orfl + orf2 DHSa containing pHFU 24b + orf1 + orf2 This work

Bacillus thuringiensis

Bt ey B acrystalliferous mutant strain Prof. Pang Yi

HTLy2Aa-160 Bt Cry B™  cry24a10 This work

HTFU 2Ab + orfl Bt Cry B~ containing pHFU 2455 + orfl This work

HTFU 2Ab + orfl + orf2 Bt Cry B~ containing pHFU 24b5 + orfl + orf2 This work

HTFU 2Ab + orf2 Bt Cry B~ containing pHFU 2405 + orf2 This work

Plasmids

pHT315 Amp® Ef® E. coli-B. thuringiensis shuttle vector Dr. D. Lereclus

HTLy2Aa-160 pHT315 carrying cry2Aal0 gene This work

pEKLy2Ab pET21 - b carrying cry2AbS gene This work

pHFU 24b + orf1 pHT315 carrying 24b + orf1 fusion gene This work

pHFU 24b + orf1 + o1f2 pHT315 carrying 24b + orf1 + orf2 fusion gene This work

pHFU 24b + o2 pHT315 carrying 24b + orf2 fusion gene This work

cry2Ab orfl + orf2 [2Ab3  Ya2AS Ya2A5/Ya2A3  Y2AbS5/12Ab3 orfl + orf2 cry2AbS
1.6 kb 1.9kb
Ya2A3 5" — [CAATACACTATTCAT| ATAAAATTCCTCC-3 Ya2A5/12Ab3

3.5kb orfl + orf2-cry2Ab

Y2Ab5 5'-|ATGAATAGTGTATTG| AATAGC-3

Ya2A5/Ya2A3-ORF1 Yb2AS5-ORF1/12Ab3 Ya2AS5/12Ab3

cry2Ab orf2 Ya2A3 Y2Ab3 Yh2A5-ORF2/Ya2A3 Y2AbS/I2Ab3  YH2AS-ORF2/12Ab3
L2Ab3 orf2 YE2A5-0RF2 5'-CGOGGATC orfl-cry2Ab  orf2-cry2Ab BamHI
CATAGATGTTAGC-3 EcoRI pHT315
PCR 95°C 3min 94°C Imin 55°C 1min 72°C DH54 pFU
3min 29 orfl + oif2 + 24b  pFU orfl + 24 pFU orf2 + 24b
1.4 1 2 3 M kD
PCR
pHT315 DH5a _—— —57.0
PCR DNA-Spin-column - —660
60 kD—> My, -
DNA . — 450
7
1.5 i
a—— — 300
DH5a E. coli SCS110 o
Bt cryB Bt u—u‘- — — 20.1
SDS-PAGE Bt 1 SDS-PAGE
8 SDS-PAGE Fig.1 SDS-PAGE analyse for expression
6 products of fusion gene
M. protein marker 1.HTFU 2Ab + orfl
2 2.HTFU 2Ab+ orfl + o2 3.HTFU 2Ab+ orf2 .
2.1 2.2
cry2Aa cry2AbS coan
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1 cry2Aa 117
Bt cry B” HTFU 2A4b + orfl orf1 cry2AbS
HTFU 2Ab + orfl + orf2 HTFU 2Ab + orf2 cry2Aal0 orfl + orf2
32°C 230r/min 36h cry2AbS
SDS-PAGE cry2AbS
orf1 cry2AbS 60 kD ORF2 Crickmore
1 Lane 1 2-A orf2 }
cry2AbS 1 Lane 3 orf1 cry2Ab cry2Aa Orf2
orf2 cry2AbS 60 kD Cry2Ab
1 Lane 2 2-B 60 kD 71 kD Staples
1 HOfte H ~ Whiteley H R. Insecticidal crystal proteins of Bacillus

2 5000 x
Fig.2  Crystals in recombinated bacterium 5000 x

A.HTFU 24b + o2 B.HTFU 24b + orfl + orf2 .

Bt cry24b Bt 5
cry2AbS
Bt
cry2Abl  cry2Ab2 Bt
cry2Aa ORF2
? T7 cry2Ab3
7
BtLy30 cry2Aal0
cry2AbS PCR
Taq
Pfu Taq 3
A Pfu Taq
Taq
cry2Aal0 orf2
cry2AbS cry2Aa10

thuringiensis . Microbiol Rev 1989 53 242 —255.
Adams L ¥ Visick J E Whiteley H R. A 20 - kilodalton protein is
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ol 1989 171 521 - 530.
Crickmore N Wheeler V C Ellar D J. Use of an operon fusion to in-
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368.
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Function of Proteins Coded by Bacillus thuringiensis cry2Aa10
Operon on ICPs Crystallization

YAO Jiang' >*  ZHANG Jie' CHEN Zhong-Yi' LI Chang-You' HUANG Da-Fang’
U State Key Laboratory for Biology of Plant Insect Pests and Diseases
Institute of Plant Protection Chinese Academy of Agricultural Science Beijing 100094 ~ China
% Lianyungang Teacher’s College  Lianyungang 222000 China
3 Biotechnology Research Institute Chinese Academy of Agricultural Science  Beijing 100081 China

Abstract By using overlapping PCR techniques ¢ry2AbS was fusioned with orfl  orf2 and orfl + orf2 of cry2Aal0
and then was inserted E. coili-B. thutringiensis shuttle plasmid pHT315 respectively after digestion by BamHI1 and
EcoR1. The recombinant plasmid was named as pFU orfl + 2Ab pFU orfl + orf2 + 2Ab and pFU orf2 + 2Ab  and
electroporated into Bt acrystalliferous mutant strain 4Q7 respectively. Though the 60 kD protein band was detected in pFU

orfl + orf2 + 2Ab and pFU orfI + 2Ab by SDS-PAGE  the square crystals was only observed in pFU  orf1 + orf2 +
2Ab by scanning electron microscope. The results showed that the orfl + orf2 from cry2Aa10 operon not only can help
cry2AbS expression but also assist the formation of square crystals.

Key words Bacillus thuringiensis  cry2Aa10 operon cry2AbS5 ORF2 protein  Crystallization
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