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1
Table 1 Bacterial strains and plasmids in this study
Bacteria and plasmids Characterization Sources or references
Strains
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 pHeyl In this study
4Q7 pHey3 4Q7 containing the plasmid pHcy3 In this study
E . coli TG1 SupE hsd A5 thi & lac-proAB ¥ traD36 proAB* lacl® lacZ AM15 Lab store
E. coli K12 MerA*  MerBC*  EcoK* NEB Company
Plasmids
pMDI8-T Amp"  the vector used to ligate PCR product Takara Company
pHT3101 Erm" and Amp" shuttle vector of E. coli and B. thuringiensis Dr. Wu Dong
pWE26 pHT3101 carrying gpl9 ggene geryllgAa gene and gp20g gene 12
pHeyl pHT3101 carrying p19 gene and cryl1Aa gene In this study
pHey3 pHT3101 carrying cryl1Aa gene In this study
1.1.2 LB v DNA
G-Tris PWYE
8 14 13
1.1.3 T4 DNA 1.3 PCR
TaKaRa PCR Roche Bt cryllAa
Qiagen GenBank Accession No. S78174 No. M31737
Bio-Rad Cryll1Aa No. J03510 5 2
PCR PCR
1.2 Roche PCR
2 ICP
Table 2 Combination of PCR primers for amplifying ICP genes
Primers Pri ] s 573 The expected The fragment Restriction
mers jroreequences amplified fragments length/kb enzyme sites
cryl1A-5PE ACTAGGTAT |GAATTC| TACGTTTTGATA p-11° 0.35 EcoR |
cryl1A-3PS AATTCATATTCATA | GAGCTC| TTCTCTCCC Sac 1
cryl1A-5Sa2 GAGCTC| ATGAATTATATGGAAGATAGT cryllAa 2.0 Sac 1
eryl1A-38p GATTTTCTACAATTGCAT /GCTTATAACTTTTT Sph 1
cryl1A-5Sal AT / GAGCTCTAATTTAAGAGTATGTAT p-11+ p19 + ayllAa 3.0 Sac 1
cryl1A-3Sp GATTTTCTACAATT |GCATGC| TTATAACTTTTT-3' Sph 1

# p-11 represents cryllAa promoter upstream p19 gene on the cryllAa operon. Boxed nucleotides represent the introduced restriction enzyme sites in the

PCR primers.
1.4 Bt
Bt 4Q7
15
Rad
25mF
1.5
Bt

DC Protein Assay Bio-Rad
BSA
0.2cm Bio-Rad Bio- Bt
400 ~ 800£2 ImageMaster VDS SDS-PAGE
1.5~1.75kV
1.6
8 16 Bt
SDS-PAGE ddH, 0
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Fig.2  SDS-PAGE analysis of CryllAa protein in Bt recombinant
pWF26 cryl IA-58al strains. M. Protein molecular weight marker 1.4Q7 pHT3101 2.4Q7
CI'yl 1A—3Sp cryl 1Aa pHeyl  3.4Q7 pHey3 . Arrow points to the expressed 72kDa Cryl1Aa
pMDI18-T pHT3101 protein.
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Fig.1  The physical maps of the recombinant plasmids pHeyl and 3 CryllAa
pHey3. 8000 x
2.2 CryllAa Bt Fig. 3 ‘ Transmission el.ectron micrographs of ‘Bt recombinant strains
expressing Cryl1Aa protein 8000 x . Arrows point to CryllAa crystals
P Hcy] pHCy3 Bt and S represents spores of Bt strains. A 4Q7 pHeyl B 4Q7 pHey3 .
407 pHT3101
Bt lml, PWYE 2.4 CryllAa
1:100 4Q7 pHceyl 4Q7 pHcey3
50mL G-Tris 30°C CryllAa
230 t/min LCs  59.33ng/mL.  62.56ng/mL
407 pHeyl — 4Q7 pHey3 SDS-PAGE 3
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3 CryllAa

Table 3 Bioassay of CryllAa protein from recombinant Bt

against 3rd-instar larvae of Culex quinquefasciatus larvae

Bt recombinant strains LCsy/ ng/mL *

95% fiducial limits

4Q7 pHeyl 59.33
4Q7 pHey3 62.56
4Q7 pHT3101 NAP

44.13 ~71.89
42.94 ~75.57
NA

* The LCyy values represent the average of at least three repetitions after 24h

of larvae exposure. ” NA no activity.
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Influence of accessory protein P19 from Bacillus thuringiensis on
insecticidal crystal protein Cryl1Aa
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Abstract p19 gene cryl1Aa gene and p20 gene from Bacillus thuringienesis subsp. israelensis are organized as a single operon. It is
reported that P20 polypeptide is not required for high-level expression of Cryl1Aa and crystal formation in B. thuringiensis. It is
deduced that P19 might relate to Cryl1Aa crystallization. In this study two recombinant plasmids pHcyl and pHcy3 containing
cryl1Aa gene were constructed the latter absent from p19 gene encoding a possible accessory protein between cryl1Aa promoter
and cryl1Aa gene. The recombinant plasmids were introduced into an acrystalliferous mutant 4Q7 of B. thuringiensis subsp.
israelensis. SDS-PAGE showed that Cryl1Aa protein per unit of culture medium had a higher expression level in 4Q7 pHcyl with
p19 and cryl1Aa genes than in 4Q7 pHcy3 with only cryl1Aa gene. Both two B. thuringiensis strains formed Cryl1Aa crystals in a
similar size and shape during sporulation. Toxicity bioassay showed 4Q7 pHcyl and 4Q7 pHcy3 exhibited a comparable mosquito-
larvicidal activity against 3™-instar Culex quinquefasciatus. It indicated that accessory protein P19 did not have an effect on cryl1Aa
crystallization and high mosquitocidal toxicity. However it could enhance Cryl1Aa expression amount to a certain extent.
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