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Pelphine pl9 LacZ pl9
" P19
CryllAa > cry2A pl9
p29 orf2 P29 Cry2
Pt P29 Cry2
2
P29 11 15
B- B P29
Cry2A Cry2A
P29
ice-nucleating protein
0°C
cry2Aa cry2Ac p29
cry2A B pl9-p29
PCR 150 Bt
pl19-p29 Bt
1
1.1
1.1.1 40 Bt Institute Pas-
teur 110 Bt
TG1
1.1.2 Promega pGEM-T Easy Invitrogen
pcDNA2.1  Bi-E. coli pHT3101
1.1.3 Boehringer Mannheim Taq DNA
1.1.4 PCR
ORF-5S 5" -GACTAGTATGAATAATTGGCATATACCGTTTAC-3’
Spe 1
ORF-3N 5" -CAATACATTATTCATATGAAATTCCTCCTT-3'
Nde 1
1.2
1.2.1 PCR 94C Smin 30
94°C 30s 48°C 30s 72°C Imin 72°C 10min
PCR Ethidium bromide
2.0kb  1.6kb
1.2.2 10 p19-p29
Bt pHY, P
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5 p19-p29 569
1.2.3 DNA
1.2.4 DNA DNASTAR DNASIS
2
2.1 PCR
cry2Aa  cry2Ac cry2A p19-p29
400bp PCR cry2Aa 1.6kb cry2Ac
2.0kb**° pl9  p29
150 PCR 32 1.6kb
21.3% cry2Aa Bt 150
2.0kb cry2Ac
pl9-p29 Bt Wu cry2Ac }
2.2 1.6kb
Y, PCR 1.6kb DNA
HD-1 orf1-orf2 DNA % GenBank Accession
No.M23727 99.8% 3 1 HD-1
ORF-5S -35 X -10 X

—

GACTAGTTGA ATAATTGGCA TATACCGTTT

>
CTCCCCACA TAGAATIGTGC EkAGCGGTTT TAGAGGTACT TGAAACCCAT

8

—

161
241
321
401
481

56
641
721

—

AAATGAAAGT AGAAGGGGGT GAATACCATG CATGAATCGC AAGAAGGTAG AGATGTTCCG AATGGGATAA CTAAACATAA
RBS * *
ACACCATATA CCTTTTCAGT GTATCGTTTC CCTTCCATCA GGTTTTCAAA TTGAAAAGCC GAATGATTTG AAACTTGTTT
ACCATGTAAG TCATTTGTCT ATGACGAAAG ATACGTGTAA AAAACGTATT GAGATTGATG AATGTGGACA AGTAGAAATT
GACTTACAAG TATTAAAGAT TAAGGGAGTC CTTTCTTTTA TCGGGAATTT TTCTATTGAA CCCATTGTGT GTGAAAACAT
GTATACAACG GTGGACAGAA ATCCATCTAT TTCCTTAAGT TTTCAAGATA CGGTATATGT GGACCATATT TTAAAATATA
GIGTGCAGCA ATTACCACAT TATGTCATTG ATGGTGATCA TATTCAAGTA CGTGAGTTAC CAATCAAATT GATGAAAGAA
%
AATCCCCAAT CTGCTCAAAT ATCTGGTCTT TTTTGTTTTG TGTATGAGTA AGAACCGAAG GTTTATAAAA AATTTAAATA
TACACTATAG TGTCTTTATC AGGATTGAAA GTGAAAAACT ATAGGTATAG ATGTTAGCTA GTTATCTTAA TAATTCAATA
GTATCCAAAG GATTTAACTA TGCACGATAA AAATAGTTAA TAGGAGGAAA AGATTTTATG CTAAAATATC ATTTTCCTAA

(o]
(=]
—

TGTATGTGAA
TTGAAAACCA
ATAATAAACA
GAATGTATGC
ACCAAAGTCA
GATACGTATA
AGATTTAATT
TATGCCCACA
AGTCAGAATG

—_

961
1041
1121
1201
1281
1361
1441
1521
1601

CTAGATATTT

RBS

Fig. |

The pair of primers ORF-5S 1 ~32 and ORF-3N 1611 ~ 1640 are shaded

GATGAATTAA
ATCATTCTTA
CGAATAATAC
CCACAAGATT
GAATGTATGC
ACCAAAGTCA
GATACGTATA
AGATTTAGTT
TATGCCCACA
TTGTGGTTGT AAGTAGTAAG

RBS
GATTTTAAAG
AAATAAAATA
TATGCCCACA
AGTCAGAATG
GTATAATCAA
TAGTTGATAC
GAATGTATGC CCACAAGATT
GATACGTATA ACCAAAGTCA GAATGTATGC CCACAAGATT TAGTTGATAC GTATAACCAA
AGATTTGAAT GTATACACAC AAGATTTAAT TGATACGTAT AATCAAAGTC AGAATTGTGA
TAGTAAGTAG TTTCTTAAAC ATACTCGTTA TTATCAAAAG AGTTTAGTTT TAATATAAAA
THOATATEAR 1) 16

ORF-3N

TTAATATATA
TTTTGGAGAA
GTATAATCAA
TAGTTGATAC
CCACAAGATT
GAATGTATGC
ACCAAAGTCA

TTCTTATGGG
ACGATAAAGG
AGTCAGAATG
GTATAATCAA
TAGTTGATAC
CCACAAGATT

GACAAGGAAA
TATACAAATT
AGATTTAGTT
TATGCCCACA
AGTCAGAATG
GTATAACCAA
TAGTTGATAC

ATATATATGC
TAGAATCTAT
GATACGTATA
AGATTTAGTT
TATGCCCACA
AGTCAGAATG
GTATAACCAA

CTCTTTAAAA
CAGTGTAGAA
ATCAAAGTCA
GATACGTATA
AGATTTAGTT
TATACACACA
AGTCAGAATG

1 1.6kb DNA
Sequence analysis of the 1.6kb DNA fragment containing orf1 and orf2 gene

— 35 and - 10 regions of the promoter are boxed

the transcription start is boxed with an arrow RBS sites are double-umderlined the three mutant nucleotides are showed with * ”

orf1 gene 108 ~ 611

is italic

orf2 gene is blacked and the start code ATG of cry2Aa is emphasized with wave lines.
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105nt A RBS
ATG ORF1
2 Y, DNA 120nt C HD-1 G
Glu—Gln Y, DNA 541nt C
HD-1 A GIn—Pro Y, P19
ORF1 HD-1 P19
Glu—GlIn
2.3 Bt pHY,P
2
Spel
5 ”
+Spel 5 3
( pGEM-T Ligation pGEM-Y,P I\E;{el__pe> —
(3.0kb) 3 Ml gestion Ligation
é%l Spel Ndel g
" Ndel
\~ Ndel — ~Sacl
5v / \Spel §s11R1
Co
BstXI
Spel Ndel Ndel+Spel s
PCR-Y;P ;2%;;[‘53{ Digestion” PGEM-T E);:]gli\i)/)\z I i{}lgﬁlﬂﬂ
(1.6kb) BamHI
/ - /| &n
SF’EI Sacl Kpnl
= Sedl 4 5 \”“‘W’” Hindlll
coRI Nstl
Spel =S, =\ BTXL yindIn %ﬂ“&% E—
pel Spel XindIIT
] Spel—=
Spel + Sacl / 5 . P
Digestion Ligation COR.I+ gal
1 pcYaP Digestion
S 3 ANdel

> Sacl 3' =Nl
Kpnl Sacl
\,\” Kpnl
/ E%O l}}l( Eco \
(B3 K nl
/ '\indl 1l P \ECoRI
Spel + Sacl Spel

I
—’ /
Digestion © | peDNA2I s \} EcoRL+Kpal pHT3101
pHT3101 D
\ (6.6kb) igestion
Sacl ' .
“ Kpnl \ / \ / Kpnl
S N IS
Ligation
2254 3ovreesh
NS ZTRS3REsS
2L RN
(Sspl/Sall)
(Sspl/Ball) I de II‘IpaI BamH! Kpnl+Ssal
Hipdlll HinC

ori Bth Em" Ap* ori Ec.
(2.9kb) (Tkb)  (puc18:2.7kb)
pHY2P
2 Bt pHY, P

Fig.2  Construction of Bt expression vector pHY, P
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5 p19-p29 571
Bi Y, PCR 1.6kb pGEM-T Easy
pGEM-Y,P 3 2 1.6kb
DNA . Spe I Nde 1
pGEM-Y, P Spe I Nde 1 pGEM-T Easy
pGY,P 3 3 pGY,P p19-p29 Spe 1 -Sac 1
pcDNA2.1 peY, P 3 4
pcY, P p19-p29 EcoR1  Kpn 1 Bt-E . coli
HT3101 B pHY,P 3 5 pHY, P
pl9-p29 8 Nde I Sacl Kpn1 Smal Xba I Sal
I Psl Sphl
pl9  p29
Cryl 1
2 p19-p29
Bt p19-p29
pl19-p29
cry2A p19-p29
Bt
Bt
cry2Ba7 Bt 4Q7
Cyt2Ba7  29kD 4
M 1 2
" > =l ok
e 97.4 —
66.2 — —
i ; _ 45.0 — —
E e 3.0 —
215 —
3 PCR
4 Bt pHY, P
Fig.3  Identification of the PCR products and restriction cyt2Ba7

analysis of recombinant plasmids

M.ADNA/Hind [l + EcoR 1 1.PCR product 2.pGEM-
TY,P/EcoR1 3.pGY,P/Spe | + Sac I 4.pcY,P/EcoR
I +Kpnl 5.pHY,P/EcoR1 + Pst ] .

Fig.4  Analysis of c¢y12Ba7 expression under Bt expression
vector pHY, P
M. Protein marker 1.4Q7 pHY,P  2.4Q7 pHY,Peyt con-

taining ¢yr2Ba7 .
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Cloning of the Molecular Chaperone Gene pl9-p29 from Bt
and Construction of the Bt Expression Vector "

Yu Jianxiu Zeng Shaoling Xie Ruiyu Meng Guoji Pang Yi™ *
State Key Laboratory for Biocontrol and Institute of Entomology — Zhongshan Univerisity — Guangzhou 510275  China

Abstract The primer pair ORF-55 ORF-3N designed according to the known sequence can am-
plify a DNA fragment containing molecular chaperone genes pl9 and p29 in size of 1.6kb from
the cry2Aa operon or of 2.0kb from the cry2Ac operon. 150 Bacillus thuringiensis Bt strains
were detected by PCR with the primer pair. With a blankness of the 2.0kb fragment the expected
1.6kb fragment was acquired from 26 Bt strains. These results showed that the genotype of cry2Aa
operon widely existed in Bt and that cry2Ac was rare. The 1.6kb PCR product from strain Y, was
recovered. After several steps of sub-cloning it was at last inserted into the shuttle vector
pHT3101 resulting in an expression vector pHY, P with multiple clone sites.

Key words Bacillus thuringiensis cry2Aa Gene p19-p29 Expression vector

* Supported by the national Natural Science Foundation of China 39900098  the State Special Funds for Transgene Plant J0O-
A-003 and Natural Science Foundation of Guangdong Province.

** Correspondence author

© PEREREME DN RFATIESMIEE http://journals. im. ac. cn





