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Cloning and ExPression of cry3A37 Gene from

Bacillus tbun'ngz'ensis Strain Toxic to Cole opteran Pests
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Abstract: A3 .0kb DNA frag ment, containing cry3 Aa full length gene , was cloned and subcloned from Bt
wild strain isolated in China. Sequence analysis showed that the gene contained 1932bps, encoded 644 amino
acid, in which the three most rich amino acids were serine , leucine , threonine , with content 8 .22 %, 8 .07 %,
7.76 % respectively . Molecular weight of the protein was 73ku with isoelectric point pH 5.165. This cry gene
sequence was registered in GenBank( Accession Number was AJ237900) , and designated cry3 Aa7 gene as a nov-
el gene by Bt Delta Endotoxin Nomenclature Committee . The crySAa7 gene , transformed into Bacillus
thuringiensis acrystalliferous mutant strain cryB™ , could express 73ku protein normally. The engineered
strain, Biot205 was highly toxic to elm leaf beetle ( Pyrrhalta aenescens) of Coleoptera .
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Table 1  Strains and plas mids
W/ PR I Y5
Strains/ plas mids Characterization Source
E. coli IM107 El4™ ( McrA™ ) thi™ 1 gyrA96 rel Al supE44 AL RAT

This lab

E. coli SCSI10

LN ,éi\ﬁ cry3 Aa A

B. thuringiensis

Rpsl thr leu end A dcm supE44 proAB

V4H Dr. D. Lereclus 25/
Dr. D. Lereclus ( France)
WAL AR BT B BT ST

Bt22 Wild strain of Bt containing cry3 Aa gene

B. thuringiensis
Btt

B . thuringiensis
Biot205

FrUEBIRE &1 cry3 Aa FEIA
Standard strain of Bt containing cry3 Aa gene
TR & cry3 Aa SR

Engineering strain containing cry3 Aa gene

Bt Research Center, Hubei Academy of Agri. Sci.
%[ pr. Dong Wu Y

Dr. Dong Wu ( USA)

AHIT 5 3

This study

pBlueSK( +) Amp®, 3.0kb TR M K 27 2= ] ) 045 2
Prof. Guo xun Li Hebei Agr. University
pBY33 Amp® cry3 Aa, 6 .0kb AHIT 5T R
This study
pBY33-5/ 6/ 16 AmpR AWETR
This study
pHT315 AmpR( E .coli) , Er®( Bt) ,6 .5kb %M Dr. D. Lereclus ¥
Dr. D. Lereclus ( France)
pHY512 Amp®( E .coli) , Ef®( Bt) ,9 .5kb, cry3Aa7 ENGIS AW AR
This study
LB 1/2LBR:FRIES N[ 8 1; E . coli FRFEHE Wiz i[g].

Z 8 1Bt FURERBGRAE W 1. 11 L IZ W91, W
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AR Frid K H Promega %y &) #) Random Primer
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B e DNA J BER FHIEMOH: 77725, 2 WL Supucol
AFE UL . Southern Blotting 7:7?2"3%%%[ 8] EA
Bl 4 R AR P55 7 VAU OV HEAT POR G 15 3
cry3 Aa FER 1 .38kb A B 2l 5 H Random Primer
Labeling Kit #5 1 ; DNA J¥ 51 Il & t1 5 A= 4 2 +]
( TaKaRa) 5¢ % ; Bt ¥ 0752 W[ 11 1;SDS PAGE
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H . BYECE TG AR A I T I 0 i Bt
PRV 10s O FAR BT O O 7R R 4
HELIEARER . R RN 2 ~ 3 W (A R
Hhdi (s th)  H D A AREEIEE D S BCE
(25 ~28°C) ,24 ~120h JG AL HAET1E L .
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FHBE D A cry3 A R KIED | IX AN 45 Rk B I 7E
Bt22 ki B 1 ML cry3 A FERIAFALE . R
TEERIE 1.

3.0kb-—»

1 .cry3 Aa gene 1.38kb; 2. ADNA/ Hind III; 3 .Bt22 plasmid/ Pstl; 4.
Bt22 plas mid/ Hind III
Bl 1 Bi22 JJiki Southern Blotting g R

Fig.1  Southern Blot analysis of plasmid from Bt22 isolate

2.2 ¥ crdAa HE 3 .0kb KT BUIF e
MRE A g R B B 2L 46 Bt22- Hind
I3 .0kb Jr B, H I  Be 5 pBlueScript SK( +)-
Hind I B 2 A0 8 1 10 38044 20 1 AR 45, e b
IM107 ,BL PCR TIIETRIEFF 2 cry3 Aa HOPH LR
UKL, i 444 pBY33 . & 2 b 4 UKL pBY33
(6 .0kb) AR BIPERGED) 73 46 1
2.3 cnBAa FE R WP v
pBY33 EcoR15¢ 4 W V) 13 23

4

FrBo .67 .

f M

1. pBY33/BamHI; 2.pBY33/ EcoRI; 3.pBY33/ Hind TI; 4.pBY33/
Pstl; 5.pBY33/Sal I; 6 .pBY33/ Xba I; M.ADNA/ Ecol 301

Bl 2 HEZH TR pBY33( 6 .0kb) ¥ BRI 1 7] 43 A

Fig .2 Restriction Enzyme analysis of recombinant plas mid

pBY33
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1 .pBY33-16/ EcoRI; 2.pBY33-6/ EcoRI; 3.pBY33-5/ EcoRI + Hind
IIT; 4 .pBY33/ EcoRI; M. 1kb ladder (1.0 - 9 .5kb)
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Fig .3  Restriction enzy me analysis of subclone plas mids
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A 67ku IR 4601 (RN 8 I AR I B IED) 4 2R L
Kl 4. %A 740 Biot205 .
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1 .cryB™ ; 2.Btt; 3 .Bt22; 4 .Biot205; M. Protein marker (212,116,
97, 66, 40ku)

Kl 4 cry3 Aa7 BERITE Bt TG Sl AR AR P IR ik

Fig. 4 Expression of cry3 Aa7 gene in Bt acrystalliferous mu-

tant cryB”
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Table 2 Bioassay result of engineered Bt strain Biot205 to Pyrrhalta aenescens(result of 96 hours)

FE il LISIHE i) E¥= Peyet e =6y FET (%) BEIEZET (%)
Sample Dilution Repeat Larvae number Died larvae Motality Coorected motality
1/2LB 1 x 2 30 1 3.33 /
CryB~ 1 x 2 30 0 0 /
Bt22 1 x 2 30 30 100 100

10 x 2 30 28 96 .67 96 .56
Btt 1 x 2 30 30 100 100

10 x 2 29 10 34 .48 32.22
Biot205 1 x 2 30 26 86 .67 86 .21

10 x 2 30 4 13.33 10.34

WGV AR B 67ku FOZ IR, AE4N A
£ 8 ~20h X B A] Y BEAIN R 73ku KR A
B J5 XL B A A 48 0 PR A 67ku 55 2 k(45
M)
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