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Table 1 Bacterial strains and plasmids in this study
Plasmids and Strains Characterization Sources or references
Strains
E.coli TG1 SupE hsdA5 thi A (lac-proAB) F’[traD36 proAB" lacl® lacZAMI15] Stored in this lab
E.coli K12 McrA®, McrBC*, EcoK” NEB Company
B. thuringiensis 4Q7 Acrystalliferous mutant of B. thuringiensis subsp. israelensis Ohio State University, Columbus, USA
4Q7(pHT3101) 4Q7 containing the plasmid pHT3101 In this study
4Q7(pHeyl) 4Q7 containing the plasmid pHcyl [5]
4Q7(pHcy2) 4Q7 containing the plasmid pHcy?2 In this study
4Q7(pHcy4) 4Q7 containing the plasmid pHcy4 In this study
Plasmids
pHT3101 Erm" and Amp', shuttle vector of E. coli and B. thuringiensis [4]
pWF26 pHT3101 carrying p19 gene, cryl1Aa gene and p20 gene [4]
pHY2P pHT3101 carrying cry2A promoter and orfl-orf2 genes [8]
pHceyl pHT3101 carrying cryl1A promoter, p19 gene and cryllAa gene [5]
pHcy2 pHT3101 carrying cry2A promoter, orfl-orf2 and cryllAa genes In this study
pHcy4 pHT3101 carrying cryllA promoter, p19 gene, In this study
cry2A promoter, orfl-orf2 and cryllAa genes
1.1.2 T, DNA pHcy4
TaKaRa PCR 13 Bt EHRAIRHFENL
Roche Qiagen Bt 4Q7
Bio-Rad [11] 0.2 cm
Bio-Rad JEOL 400~800 Q 25 uF 1.5~1.75 kV
DNA 14 EREESH
Bt 1 mL PWYE
9] 1:100 50 mL G-Tris
. ~ X 1
113 LB 9] G-Tris 30 4~5d 4000xg 15 min
PWYE [7, 10] I mL 5wk
g [5.7]
12 EHFK pHey2 1 pHey4 BIHGER SDS-PAGE SDS-PAGE
pWF26 cryl1A-5Sa2 Image Master VDS CryllAa
cryl1A-3Sp Bl PCR 10D
cryllAa 2.0 kb PCR Sac /Sph Bt
pHY2P CryllAa
pHcy?2 1.5 HENE
pHeyl Sac /Sph 3.0 kb Bt
pHY2P ddH,0
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cry2Aa nant strains. M. Protein molecular weight marker; 1-5. Represent
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Fig. 1 The physical maps of the recombinant plasmids pHcyl,
pHcy?2 and pHcy4 (A) and their restriction analysis (B). A: p11 and p2
correspond to the promoters of cryl1A and cry2A genes respectively
and arrows represent the transcription direction of genes. B: M.
Lambda DNA/Hind +EcoR ; 1. pHY2P/Sac +Sph ; 2. pHcyl/
Sac +Sph ; 3. pHcy4/Sac +Sph ; 4. pHcy4/Eco R +Sac ; 5.
pHey2/Sac +Sph .

2.2 CryllAa EREEH Bt B P HIFRIE
pHcy2 pHcy4
Bt 4Q7 Bt

4Q7(pHcy4) respectively. Arrow points to the expressed 68kDa
CryllAa protein.
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Fig. 3 Transmission electron micrographs of Bt recombinant
strains expressing CryllAa protein (x8000). Arrows point to
CryllAa crystals and S represents spores of Bt strains. A:
4Q7(pHcyl); B: 4Q7(pHcy4).
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Table 2 Bioassay of CryllAa protein from Bt recombinant
strains against 3"-instar larvae of Culex quinquefasciatus
Bt recombinant strains LCso/(ng/mL)? 95% fiducial limits 725 % i ﬁk
4Q7(pHeyl) 59.33 44.13-71.89
4Q7(pHcy4) 66.21 51.06-85.86 [1] Dervyn E, Poncet S, Klier A, et al. Transcriptional Regulation of
b
4Q7(pHT3101) NA NA the cry D Gene Operon from Bacillus thuringiensis subsp. is-
4Q7(pHY2P) NA® NA

* The LCso values represent the average of at least three repeti-
tions after 24 h of larvae exposure.
" NA: no activity.
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Influence of cry2A sporulation-dependent promoter and molecular chaperone
ORF1-ORF2 from Bacillus thuringiensis on Cryl1lAa protein
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Abstract: [Objective] To analyze the coordination function of cry2A sporulation-dependent promoter and the enhanced
expression of molecular chaperone ORF1-ORF?2 to crystal protein Cryl1Aa. [Methods] We constructed three recombinant
plasmids pHcyl, pHcy2 and pHcy4 containing cryllAa gene. pHcyl carried cryllAa own promoter and p19 gene, and
pHcy?2 carried cry2A sporulation-dependent promoter and orfl-orf2 gene. pHcy4 inserted cry2A promoter and orfl-orf2
gene upstream pHcyl plasmid. The recombinant plasmids were introduced into an acrystalliferous mutant 4Q7 of Bacillus
thuringiensis sub sp. israelensis. We performed SDS-PAGE to analyze CryllAa protein expression in the recombinant Bt
strains and carried out the mosquitocidal bioassay. [Results] SDS-PAGE showed that Cryl1Aa protein was detected in
4Q7(pHcyl) and 4Q7(pHcy4), but not in 4Q7(pHcy2). The cryllAa gene could not be regulated under cry2A promoter.
Cryl1Aa protein had a 1.25 fold expression amount in the equal volume culture of 4Q7(pHcy4) to that of 4Q7(pHcyl),
which indicated that molecular chaperone ORF1-ORF2 could enhance CryllAa expression amount to a certain extent.
Both 4Q7(pHcyl) and 4Q7(pHcy4) formed CryllAa crystals in a similar size and shape during sporulation under the
transmission electron microscope. Their LCsos against 3™-instar Culex quinquefasciatus were 59.33 ng/mL and 66.21
ng/mL respectively. [Conclusion] Whether crystal protein from B. thuringiensis could successfully express might relate to
the type of the used promoter and their coordination. Molecular chaperone ORF1-ORF2 could enhance CryllAa expres-
sion amount to a certain extent with an unknown mechanism, but did not have an effect on high mosquitocidal toxicity of
Cryll1Aa protein. This research might play an important role to search the best collocation between ICP promoter or
chaperone gene and ICP gene and to construct high-toxic Bacillus thuringiensis engineering strain by chaperone gene.
Keywords: Bacillus thuringiensis; molecular chaperone; p19 gene, orfl-orf2 gene; crystal protein Cryl1Aa
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