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Table 1  Strains and plasmids used or constructed in this study
Strains and plasmids Characterization Source

strains
Bt Rpp39 B.thuringiensis subsp. morrisoni wild type Stored in this lab
E.coli. DH50. supE44 AlacU,49(D80 lacZAM15) has R17 recAl end A1 gyr Agg thi ' reld1 Stored in this lab
E.coli. DH2Aa E.coli. DH5a carrying pMD-2Aa This work
E.coli. BL21(DE3) hsdS gal (Ac1ts857 indl Sam7 ini5) Stored in this lab
E.coli.BL21(2Aal2) E.coli.BL21(DE3) carrying pET-2Aal2 This work
Plasmids
pMD18-T vector Amp® Stored in this lab
pET-30a Kan® Stored in this lab
pMD-2Aa pMD18-T vector carrying 3872bps of cry24a This work
pET-2Aal2 pET-30a carrying cry24al2 gene This work
1.1.2 Bt E. coli [13, 14, 15, 16]
LB [10] T4DNA 15 & cry2Aa EE X R B #Y5EE RN F
DNA Marker IPTG GenBank cry24a
X-gal Taq Ex DNA P1 57GAAGTAATCAAGAAAGCGGTG-3*~
TaKaRa DNA TIANGEN P2 5“TATACTCATTTAGTTCCGTCAA-3*~ Bt
Rpp39
1.2 DNAEEL pMD18-T E. coli DH5a
Bt DNA Narva [11] E. PCR [10]
coli DNA
[10] 1.6 cry2Aa EE7E XM E T 89%RIE R SDS-PAGE #:7
1.3 FEBENE cry2dal2
[12] 1 P3 5ZGCCGCATATGAATA-
ATGTATTGAATAGTGGAAG-3“P4 5*GGCGGAT-
14 E#k Rpp39 RHEBAERIMRERAERREE CCTTAATAAAGTGGTGGAAGATTAG-3 7 57
Rpp39 30 1% 100 mL Nde  BamH pMD-2Aa
LB Nde BamH
SDS-PAGE
Rpp39 PCR-RFLP pET-30a E. coli DH5a
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E.coli.BL21(DE3) 2 2-5 22h
E.col .BL21(2Aal2) LB 2 6-8 25h
210 r/min 37°C 0.6 mmol/L 38h
IPTG 20 h 2L 2 130 kDa
30 mL 10 mmol/L Tris HCI (pH 8.0) 60 kDa 2
SDS-PAGE 2.1.3 Bt Rpp39
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Fig. 1 Scanning electron microscope showing spores and crystaline
incusions by Bt Rpp39(6000x). a. quadrate parasporal crystal; b.
rhombic parasporal crystal; c. circular parasporal crystal; d. spore. 3 E ¥ Rpp39 FHERE PCR-RFLP £ EEiZ
Fig. 3 PCR-RFLP analysis of cry gene from Bt Rpp39. MI.
2.1.2 Rpp39 DL2000; M2. 100 bp Marker; 1. K5un2/K3un2 PCR products; 2.
SDS-PAGE Rpp39 14 h SSuni/S3uni PCR products; 3. S5un2/S3un2 PCR products; 4.
2 1 14-22 h K5un2/K3un2 PCR products/Pst +Xba ; 5. S5uni/S3uni PCR
products/Bsp119 + Ban ; 6. S5un2/S3un2 PCR products/Hinc +
kDa M 1 2 3 4 5 6 7 8 kDa Ms
r D .
200 — -
y 130
ot b bh 4.4 g 22 & ory2na REKI S KFTIRE
P1 P2 PCR 3.8 kb
60 — i—
‘-' pMD18-T
45—t : PCR 3
2 Rpp39 EkRIKE S SDS-PAGE Eik 3
Fig. 2 SDS-PAGE analysis of crystal proteins from Bt Rpp39. M. E.coli DH2Aa
protein marker; 1. 14 h; 2. 16 h; 3. 18 h; 4. 20 h; 5. 22 h; 6. 24 h; 7.
30 h: 8. 38 h. pMD-2Aa
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pGEM-2Aa 2 Cry2Aal2
3872 bp 3 orfl LCs, 54ugmL 223 pg/mL
350~853 167 orf2 F 2 Cry2Aal2 ZAX/D3H. ZHENENER
1020~1778 252 orf3 Table 2 Bioassay result of Cry2Aal2 against Plutella xylos-
tella and Chilo supperssalis
1868~3769 633 orfl  orf2
orf3 Cry2Aa Tested insect LCso/(ng/mL)  95% confidence/(png/mL)
Plutella xylostella 5.4 1.7~7.9
70.799 kDa pl= 8.126 Chilo supperssalis 22.3 17.5~28.9
Asn Leu
Ser 3 10.6% 9.8% 3 Vj'ﬁﬁ\
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Fig. 4 SDS-PAGE analysis of cry24al2 gene expressed in E.
coli BL21(DE3). M. protein marker; 1. E. coii BL21(DE3)(pET- SDS-PAGE
30a); 2. lysate supernatant; 3. Cry2Aal2 protein in inclusion
body.
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Identification, cloning and expression of the insecticidal protein genes
from Bacillus thuringiensis isolate Rpp39

Furong Tan'?, Jun Zhu'~, Yunyan Li', Aiping Zheng'*", Ping Li'""

('Rice Research Institute, Sichuan Agricultural University, Wenjiang, Sichuan 611130)
(3Sichuan Agricultural Biotechnology Engineering Research Center, Wenjiang, Sichuan 611130)
(Key laboratory of Southwest Crop Gene Resource & Genetic Improvement of Ministry of Education,
Sichuan Agricultural University, Ya’an 625014)

Abstract: [Objective] We characterized strain Rpp39 isolated from the soil of Sichuan, China. A type of cry2Aa gene was
cloned and expressed in E. coli. [Methods] We characterized strain Rpp39 by scanning electron microscope, PCR-RFLP
identification and SDS-PAGE analysis. We cloned cry24a gene by PCR clone. We constructed the recombinant plasmid
pET-2Aa, and transformed E.coli. BL21(DE3) to express by IPTG. We determined the toxicity of expressed products to the
larvae of Plutella xylostella and Chilo supperssalis through bioassay. [Results] The strain Rpp39 contained three types
parasporal crystals, diamond, squareness and round, observed under the scanning electron microscope. SDS-PAGE analy-
sis showed that two kinds of molecular mass of insecticidal crystal proteins, one was about 130kD and the other 60 kDa,
were expressed in isolate Rpp39. The strain contained crylAda, crylAb, crylAc, crylla and cry2Aa gene, analyzed by the
PCR-RFLP method. One cry24a-type gene of Rpp39 was cloned and designated as cry24al2 by Bacillus thuringiensis
Insecticidal Crystal Proteins Nomenclature Committee. Sequence analysis revealed that this gene contained an open
reading frame of 1902 nucleotides encoding a protein of 634 amino acids. Compared with Cry2Aal protein, Cry2Aal2
protein has shown as high as 99.7% amino acid homology. We amplified the full open reading frame sequence of the
cry2A4al2 gene by use of a pair of PCR primers P3/P4 designed according to its DNA sequence, and the PCR product was
inserted into the Nde I / BamH 1 site of E. coli expression vector pET-30a to obtain the recombinant plasmid pET-2Aa. The
result of SDS-PAGE proved that Cry2Aal2 could be expressed as 65 kDa protein in E. coli BL21(DE3) strain induced by
IPTG. We found that Cry2Aal2 was highly toxic to the larvae of Plutella xylostella and Chilo supperssalis through bio-
assay, with LCsq as 5.4 pg/mL and 22.3 pg/mL, respectively. [Conclusion] Strain Rpp39 and cry24al2 gene cloned from
strain Rpp39 were came from Sichuan ecological condition in China. They could be affluent in the resources of strain and
gene. It has important significance to accumulate the resource.
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