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Table 1  Strains and plasmids in this study
Strains/Plasmids Characteristics Reference/ Source
Escherichia coli IM109 Amp"" TaKaRa Ltd.JP
Escherichia coli TG1-7911 Erm’ Presented by Dr. Lereclus
Escherichia coli TG1-305a Erm’ Presented by Dr. Zhou Yi
plasmid pMD-18T Amp"” TaKaRa Ltd. JP.

plasmid pHT305a Erm', 12.7 kb, carrying cry34 gene Presented by Dr. Zhou Yi
plasmid pHT7911 Erm’, 12.7 kb, carrying cry34 gene Presented by Dr. Lereclus !
Brevibacillus brevis Agl2 Erm", carrying no cry34 gene This study
Bacillus thuringiensis Agl3 Erm", carrying no cry34 gene This study
1.1.2 LB PDA
BP BPA  ZM
1% 0.2% 0.3% [9,10]
0.2% K,HPO, 0.1% KH,P0,0.1% CaCO;
0.2% pH 7.0 GT CaCl, 0.008% -80
(NH4),S04 0.2% 0.2% 16S rDNA
1%(CuSO, 0.05% ZnSO4 0.05% MnSO4 0.5% 1
MgSO4 2% 10mL) Imol/L Tris(pH7.5) 0.5% PCR 16S
0.15% K,HPO, 0.05% pH7.4 ICPM rRNA PCR
0.6% 0.5% CaCO0;0.1% 27f (5 ZAGAGTTTGATCCTGGCTCAG-3 T
MgS0,0.05% KH,P0,0.05% pH7.0 7.2 1492r (5 “TACGGTTACCTTGTTACGACTT-3 §1%
NSM 0.5 0.3 CaCl, 50 uL  PCR PCR 94
0.000077  MnCl, 0.000007  MgCl, 0.000095 4 min 30 s 30s 55 30s 72 Imin30s
pH7.0 7.2 T2 1 35 72 7 min PCR
0.5 0.2 1.5 pMD18-T
pH7.0t"! IM109
1.1.3 ( GenBank
)
TaKaRa Ltd. JAPAN  1mmol/L Hepes pH 13 FTIEBEEEHRFRHAERBATELBEREDN
7.0 1mmol/L HG i 2

Immol/L Hepes 10%

[10]
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Broussonetia papyrifera
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Erythromycin = Erm' pHT305A
pHT7911 1.6 kb

(cqpc3/cqped 5 TAGTAGGTTTCCCGTTTGG-3 ~
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/5 “TAATCCTGTGACGCCTAT-3 9 PCR

cry3A4

25 TCA 48h 0.5

T2

-80

Agl2 Agl3 1 100 mL
T2 LB ZM GT NSM ICPM 30C

20 h ODyyo

Cry3A [

14 RNBRGHEFTHERERFEIL

pHT305a  pHT7911 Agl2
Shigezo Udaka '* (4
pHT305a  pHT7911
0.5 ug
37 250 r/min l1h T2
37 12h
Agl3
Agl3 100 mL LB
20 min 4 4000xg
5 min 100 mL Hepes 4
4000xg 10 min HG 50 mL
4 4000xg 10 min 3
200 pL/
0.5 ng pHT305a pHT7911
0.2 cm 1.5 2.5kV
25 uF 200 1000 Q
lh LB 37 12 h

cqpe3/cqpe4 PCR
[15]
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SDS-PAGE 4 #f

1 mL 100 mL
30 250 r/min 30 h
3h
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% 16S rRNA GenBank 2
2 Staphylococcus
haemolyticus Staphylococcus homis
Brevibacillus brevis
Bacillus thuringiensis 4
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Table 2 Identification for intestinal microorganism isolated
from A. germari (Hope) larvae

Isolated . Isolational Sequeqce
strains Species rate/% accession
No.
Ag06  Staphylococcus haemolyticus 100 EUS554432
Ag08  Staphylococcus homis 98.09 EUS554434
Agl6  Enterobacter aerogens 34.04 EUS554442
Agl4  Escherichia coli 30.53 EU554440
Ag09  Micrococcus luteus 29.98 EU554435
Agl2  Brevibacillus brevis 29.05 EU554438
Agl3  Bacillus thuringiensis 28.60 EUS554439
Ag02  Enterobacter cloacae 25.91 EUS554428
Agl7 Micrococcus kristinae 25.02 EU554443
Ag07  Shigella boydii 16.32 EU554433
Ag05  Shigella flexneri 14.89 EU554431
Ag01  Klebsilla Oxytoca 13.69 EUS554427
Agl8  Enterobacter absburiae 12.11 EU554444
Agll  Serratia ficaria 11.68 EU554437
Ag04  Pseudomonas putida 11.14 EU554430
Ag03  Pseudomonas fluorescens 10.81 EU554429
Agl0  Breneria quercina 7.57 EUS554436
Agl5  Naxibacter haematophilus 5.57 EUS554441
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Fig. 1 Vegetal curve of wild resident strains on different culture
medium. A: Vegetal curve of Agl2; B: Vegetal curve of Agl3.

23 BURFMEIRLERSHT

1.75 kV 25 uF
5000 pHT305a  pHT7911
Agl2 8.78x10°  5.30x10*
CFU/ug DNA 15 pHT305a
pHT7911 Agl3
2.0 kV 25 uF 400 Q
2.1x10° 3.6x10° CFU/ug DNA
pHT305a
pHT7911 pHT305a
Erm
cqpc3/cqpcd PCR 1.0
1.6 kb
95
12.7kb
12.7 kb
BamHI
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6.1 6.6 3.7 9.0kb 90 Cry34
pHT305a pHT7911 4 ( 3
Agl2-305a Agl3-305a Agl2-7911 Agl3-7911 18 1 4
s . A . 1.6
24 MNEEREXFHEEHEDHREERNEA 14 f
EHRE KRR 12t
B. brevis Agl2-7911, B. thuringiensis § (l)g i ——Agl2
Agl3-7911, B. brevis Agl2-305a  B. thuringiensis 0.6 o= Agl2-ll
04 —&— Agl2-305a
Agl3-305a  Erm’ 10 02
r 0.0 1 1 1 L 1 1
30 Erm 153 4 68 1012 14 16 20
12.7 kb t/h
25 1 B
20 r
Agl2-7911 g 15
S —o—Agl3
2 0.5 —4— Agl3-305a
25 IREAEMMRAESSEARN 0.0 5 . )
1.5 3 4 6 8 1012 14 16 20
Agl2-7911 Agl2-305a  Agl3-7911 /h
Agl3-305a 2 BE{CT 5N B R PR TE K A R R A0 A A
30 230r/min 5 AR N
Ac12-7911 Fig. 2 Vegetal curve of transformants and wild strainsA: wild strain
gles Agl12 and transfomants Agl2-7911, Agl2-305a B: wild strain Agl3
Agl2-305a  72h Agl3-7911 Agl3-305a  64h and transfomants Ag13-7911, Ag13-305a.
o #

B ‘ le !_wm' :
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Fig. 3  Crystal poisonous protein in transformants. A: Agl2-7911; B: Agl2-305a; C: Agl13-7911; D: Agl3-305a.

e 2 um

64~72 h
11 SDS- PAGE
4
65 kDa ( 4
cry3A

26 IRHEEEXFHHENEEREDFEDENE
Agl2-7911 Agl2-305a

Agl3-7911 Agl3-305a 4d
10% 20% 20% 30%
10d 30% 50% 40% 60%
30d 4 SDS-PAGE
Fig. 4 SDS-PAGE analysis of the protein in transformants.
75.2% 70.3% 71.7% M. Marker; 1. Agl3-305a; 2. Agl3-7911; 3. Agl3; 4.
64.6% 3 Agl2-305a; 5. Agl2-7911; 6. Agl2.

© FERFERMEMARAATIKSHIEST http://journals. im. ac. en



Bt cry3A J (2008) 48(9) 1173

x3 IEEMNMRNBRFHREAENNE

Table 3 Bioassay of engineering strains to Apriona germari(Hope) larvae under the control condition

Average ratio of weight

Strains Total' number Numbe.r of the Mortality Avefage weight of (After feeding/Before

of insects dead insect 1% survivors/(g-head ) feeding)

g
Negative control (Water) 10 0 0.591 0.976
Negative control (Agl2) 10 0 0.607 0.989
Negative control (Agl3) 10 0 0 0.583 0.951
Agl2-7911 10 3 30 0.401 0.752
Agl2-305a 10 5 50 0.366 0.703
Agl3-7911 10 4 40 0.369 0.717
Agl3-305a 10 6 60 0.345 0.646
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Transformation and expression of specific insecticide gene
Bt cry3A in resident endogenetic bacteria isolated from
Apriona germari (Hope) larvae intestines

Zhongkang Wang, Wei He, Guoxiong Peng, Yuxian Xia, Qiang Li, Youping Yin"

(Bioengineering College of Chongqing University, Chongqing Engineering and Technology Center for Fungal Insecticides,
Key Lab of Genetic Function and Regulation, Chongqing 400030, China)

Abstract: [Objective] Transforming the specific insecticidal gene Bt cry34 into the dominant resident endogenetic bacte-
ria in intestines of Apriona germari (Hope) larvae to construct transgenic bacteria that can colonize and express the in-
secticidal gene Bt cry34 perfectly in intestines of Apriona germari (Hope) larvae. [Method] We isolated and identified the
dominant resident endogenetic bacteria by traditional methods and molecular method based of 16S rDNA analysis. Two
Escherichia coli - Bacillus thuringiensis shuttle plasmid pHT305a and pHT7911 which contained specific insecticidal
gene Bt cry34 were transformed into two resident endogenetic bacteria Brevibacillus brevis Agl2 and Bacillus thur-
ingiensis Agl3 isolated from 4. germari larvae intestines respectively by electro-transformation. [Results] Eighteen spe-
cies of bacteria have isolated and identified from Apriona germari larvae intestines and two of them (Brevibacillus brevis
Agl2 and Bacillus thuringiensis Agl3) were selected as starting bacteria to recieve the Bt cry34. The 4 transgenic engi-
neering strains Agl12-7911, Agl12-305a, Agl3-7911 and Agl13-305a were obtained successfully and validated by testing the
plasmid stability in recombinants, transformants vegetal properties, crystal poisonous protein observation, expressional
protein SDS-PAGE. The Bt cry3A4 gene had been transformed into Brevibacillus brevis and Bacillus thuringiensis. Both
bioassay and examination of the engineering strains in intestines after feeding them to larvae showed that all these trans-
formant strains (Brevibacillus brevis Agl2-305a, Bacillus thurigiensis Agl3-305a, Brevibacillus brevis Agl2-7911 and
Bacillus thurigiensis Agl3-7911) could colonize and express 65 kDa protoxin in intestines of 4. germari larvae and had
insecticidal activity. [Conclusion] We obtained four transgenic bacteria that can colonize and express the target insecti-
cide gene Bt cry34 in A. germari larvae. They may be developed as a new insecticide.

Keywords: Apriona germari (Hope); intestinal resident endogenetic bacteria; Bt cry3A4; engineering bacteria; expression
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