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1
Table 1 Bacterial strains and plasmids in this study
Bacteria and plasmids Characterization Sources or references

Strains
CryB
CryB pHT3101
CryB pHPT3
CryB pHVP20
Escherichia coli TG1

SupE hsd A5 thi &

Acrystalliferous mutant of B. thuringiensis subsp. kurstaki
CryB containing the plasmid pHT3101
CryB containing the plasmid pHPT3
CryB containing the plasmid pHVP20
lac-proAB  F' traD36 proAB* lacld lacZ AMI15

Ohio State University Columbus USA
In this study
5
In this study
Lab store

E . coli K12 McrA*  MerBC*  EcoK* NEB Company
Plasmids
pHT3101 Erm" and Amp"  shuttle vector of E. coli and B. thuringiensis Dr. Wu Dong
pWF45 pHT3101 carrying ¢yt1Aa and p20 genes 7
pUC19 Amp"  cloning vector In the lab
pHPT3 pHT3101 carrying the vip3A gene from B. thuringiensis S184 strain 5
pUF45 pUCI9 carrying ¢yt1Aa and p20 genes In this study
pUP20 pUCI9 carrying p20 gene In this study
pUVP20 pUCI9 carrying vip3A and p20 genes In this study
pHVP20 pHT3101 carrying vip3A and p20 genes In this study
1.4 6.6kb 5.6kb
17 vip3A pHPT3 vip3A
0.2cm cryl Ac p20
400 ~ 800Q2 25pF 1.5~ 1.75kV 1-B
7 ~9ms ()
1.5 Western blot
SDS-PAGE
Western blot Western blot
Vip3A g
1.6
Spodoptera litura wprers [
18 vip3A
1 pive [ PAIT] | i
P{T_l:.:\‘ r,rTL‘:'-i’ vipdd
1 A pHVP20 B
2
Fig.1 A Restriction analysis of the recombinant plasmid PHVP20 B
2.1 pHVP20 The physical maps of the recombinant shuttle plasmids
pWF45 Sma 1/Sal | M. A- EcoT141 DNA marker 1.pHVP2/Kpn | + Sph [ .
6.6kb  4.1kb 4.1kb 2.2 vip3A CryB  pHPT3 CryB
pUCIO pHVP20
pUF45 6.8kb 2.1kb BamH I /Sal 1 pHPT3  pHVP20
pUCI9 vip3A Bt CryB
4.8kb pUP20 pHPT3 100mL TB 10h 12h
Sal 1/5ph I 3.5kb 14h 16h 20h 24h 36h 40h 44h 48h  60h
8.3kb pUVP20 87.7kDa  Vip3A CryB pHPT3 12h
pUVP20 5.6kb Kpn [ /Sph 1 24h
6.6kb  pHT3101 2-A Vip3A CryB pHVP20 10k
pHVP20 pHVP20 1-A 48h 9.
pHVP20  Kpn L Sph 1 B 6 dEaE R RAFBHIABER htto://journals. in. ac.on
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Vip3A 2
Kw M 1 2 3 4 5 6 7 8 9 10 3
175—
Vip3A Bt
g1 «—§7.7kDa CryB pHPT3
02—
A Vip3A
Y 2 i o4 05 6 7T & 50
Wa 1Y : o ; S184 Vip3A
| 75—
N
Bi— W7 7kDa V1p3A
51— +
B N G
3 .
2 Vip3A CryB pHPT3  CryB pHVP20 Vip3A Bt
Western blot Western
Fig.2 ~ Western blot analysis of Vip3A proteins in concentrated cell blot Bt
pellets of CryB pHPT3 A and CryB pHVP20 B cultures against the P20 Bt
Vip3A antiserum 7~13 CytlA
Lane M prestained protein marker Lane 1 cell pellet of 17h of CryB 7 . a1
Mclean Visik
pHT3101 .For A Lanes 2 ~ 10 correspond to cell pellets of 12h 14h
16h 20h 24h 36h 40h 48h and 60h of CryB pHPT3 .For B Lanes?2 P20
~ 10 correspond to cell pellets of 10h 12h 14h 16h 20h 24h 36h 48h
and 60h of CryB pHVP20 . p20 vip3A Bt
2.3 Vip3A Bt P20 Vip3A
Western blot Vip3A
ImageMaster VDS Vip3A CryB pHPT3 12h
CyB pHPI3  CryB pHVP20 24h
Vip3A CryB pHVP20 Z-A vip3A
15 10h Vip3A 48h
2.4 CryB pHPT3
CryB pHPT3  CryB pHVP20 1.5 2B P20
Vip3A Vip3A
By Vip3A Bt
CryB  pHPT3 CryB P20 Vip3A
LCs, 78pg/mL
48.79g/ml. 2 CryB pHPT3 CryB pHVP20
2 Bt
2 Bt Bt
Table 2 Toxicity of Bt recombinant strains against the
first instar larvae of Spodoptera litura ™ CI’yB pHVP20
Bt strai LCs Regression 95% fiducial
strams / pg/mL equation limits/ pg/mL CIYB pHPT3 2
CryB pHPT3 78.00  y=2.6714+1.2307x 47.78 ~ 127.32 P20 vip3A Bt
CryB pHVP20 48.79 y=2.3632+1.5618x 31.90~74.63 .
CryB pHT3101 NA NA NA Vip3A
* Toxicity treatment was replicated three times with 30 first instar larvae each le3 A Bt ICPs
time. Mortality was recorded after 72h of incubation. NA no activity. 36 B
i t

Vin3A

P20 , .
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1CPs of Cry2A inclusions in Bacillus thuringiensis . FEMS Microbiol Lett
ICPs 1998 165 1 35-41.
11 . P20
CrylAb . 2003 19 5
566 - 571.
12 Shao ZZ Liu ZD Yu ZN. Effects of the 20-kilodalton helper
1 Schnepf E  Crickmore N Van Rie J et al. Bacillus thuringiensis protein on CrylAc production and spore formation in Bacillus
and its pesticidal proteins. Microbiol Mol Biol Rev 1998 62 3 thuringiensis . Appl Environ Microbiol 2001 67 12 5362 - 5369.
775 - 806. 13 Pak HW  Bideshi DK  Federici BA. Molecular genetic
2 . . .1990 306 - 307. manipulation of truncated CrylC protein synthesis in Bacillus
3 Estruch JJ Warren GW  Mullins MA et al. Vip3A a novel thuringiensis to improved stability and yield. Appl Environ Microbiol
Bacillus thuringiensis vegetative insecticidal protein with a wide 2000 66 10 4449 —4455.
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Effects of helper protein P20 from Bacillus thuringiensis on Vip3A expression

SHI Yong-xia' > YUAN Mei-jin' CHEN Jian-wa' SUN Fan' PANG Yi'"
! State Key Laboratory for Biocontrol ~ Zhongshan Sun Yat-sen — University ~Guangzhou 510275  China
2 Institute of Genetic Engineering  Southern Medical University ~Guangzhou 510515  China

Abstract Insecticidal crystal proteins ICPs produced in Bacillus thuringiensis accumulate as crystalline inclusions that
represent up to 30% of total dry weight the cell produces. The mechanisms of in vivo crystallization of these insecticidal
proteins remain interests yet unclear. A 20-kDa protein P20  the product of the third open reading frame of cryl11A
operon in B. thuringiensis subsp. israelensis has been defined to be an important molecular chaperone helper protein

for forming CytlA crystal and enhancing Cryl1A expression. The novel vecetative insecticidal oroteins  VIPs are
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secreted outside the cell of B. thuringiensis during mid-logarithmic growth. VIP3A shows activity against many
lepidopteran insect larvae in a different mechanism from that of ICPs. To investigate the influence of helper protein P20
on Vip3A production and its insecticidal activity P20 was coexpressed with Vip3A protein in B. thuringiensis and the
yields and insecticidal toxicity of Vip3A were also analyzed. The recombinant plasmid pHVP20 was constructed by
inserting a 5.4kb foreign fragment containing both vip3A4 gene and p20 gene into the shuttle vector pHT3101. The
plasmid pHPT3 only containing vip3A gene was used as control. pHVP20 and pHPT3 were transformed into the B.
thuringiensts acrystalliferous strain CryB not containing vip3A4 gene by electroporation. The obtained B. thuringiensis
transformants were CryB pHVP20 and CryB pHPT3 respectively. Western blot showed that Vip3A protein reached its
maximum yield after 48h of CryB pHVP20 growth and remained high expression level during the sporulation. The
maximum yield of Vip3A protein in CryB pHVP20 was about 1.5 fold as compared with that in CryB pHPT3 by the
mean of ImageMaster VDS software. It is considered that P20 might combine with the native Vip3A protein during the
sporulation  stabilize Vip3A and protect Vip3A from unspecific full proteolysis. Bioassay showed that the cell pellets of
CryB pHVP20 and CryB pHPT3 performed high insecticidal toxicity against the first instar larvae of Spodoptera litura .
Their LCysys of were 48.79pg/mL and 78.00pg/mL respectively and were not significantly different. Cell supernatants of
two strains containing small amounts of secreted Vip3A were not toxic to the tested insect. It suggestes that p20 can
enhance the expression of Vip3A but not improve its insecticidal toxicity remarkably.

Keywords Bacillus thuringiensis Helper protein P20 The vegetative insecticidal protein Bioassay
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