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1.1
1.1.1 1
1
Table 1  Strains and Plasmids
Name Characterization Source
Strain
DH5a Receiptor strain of E. coli This lab
P303 Pf strain with root-colonizing and antifungal activity Prof. Yufa Peng
HD73 Bt wild type strain crylAcl”™ This lab
IPP101 P303 pJBT1283 This study
IPP201 P303 pJBT2007 This study
IPP202 P303 pJBT2008 This study
Plasmid
pIMS6a-lac Pseudomonas cloning vector Km" 4. 1kb Dr. Romero Spain
pHZ1255 crylAc cloned on pKK223 —3 Amp* 8. 1kb Ref 6
pXB32 Tet® cry2Aa ™ 10kb Dr. Bai America
pOS22 crylAct Amp®7.0kb This lab
pJBT1283 cryl Ac cloned on pJMS6a-lac Km"7.9kb This study
pIBT2007 cry2Aa cloned onp]MS6a-lac Km® cry2Aa " 8. 1kb This study
pJBT2008 crylAc + cry2Aa cloned on pJMS6a-lac 11.9kb This study
1.1.2 LB 7 D6 30g 1.0mL 5g
5¢ NH, ,90, 3.0g NaNOs 1.0g MgSO,. 7TH,0 2.0g K,HPO, 1.0g NaCl7. 5g
CaCO; 2.0g 1000mL pH7.2
1.1.3 PCR KSun2 K3un2 K5un3 K3un3 SSun2 S3un2
ANTP Taq
Nick translation Promega 2p dCTP
Amersham
1.1.4 Amp Km Tet
7 rif 20mg mL 100pg mL
1.2
1.2.1 ’ ’  E.coli
DNA 7 P303 P303 LB 28C 220r min
1% 10mL LB 5h 30min
0.1mol L MgCl, Imin  5SmL 0.05mol L Ca-
Cl, 30min ImL 0.05mol L CaCl,
1.2.2 P303 0.1~1pg DNA  200pL
30min 42°C Smin 800 LB 28C 100r min 1h
28T 40h
1.2.3 LB 'lfzﬁcﬁﬂfﬁﬁ}’i;}l&iﬁmﬁﬁﬁﬁﬁhﬁ%’]ﬁiéfﬁﬁﬁﬁﬂ http://journals. im. ac. cn
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LB P303 28C 24~30h Bt LB 30T
1% 12LB 30C 60h
1.2.4 PCR-RFLP K5un3 K3un3 crylAc 5
K5un2 K3un2 crylAc 3’ 5 Pst] +EcoR1 3
Pst | + Xba | SSun2 S3un2 cry2 Hincll
Msp 1 10
1.2.5 SDS-PAGE 500 30s B. Braun U Lab-
sonic 230V T =0.5s 100p.L 25pL 0.5mol L NaOH 25C Smin
65pL 3% 925uL +75pL B- 100C Smin
25pL
1.2.6 H-500
1.2.7 LB
24
48 25T 48 72 96 120h LB
P303 “ POLO" LCs
11
2
2.1
2.1.1 pJMS6a-lac  pHZ1255 BamHI T, DNA
E . coli DH5a IPTG X-gal LB
Km"  Amp* pJBT1283
pIMS6ba-lac  pXB32 BamHI Pst1 T,DNA DH5a
Km'  Tet’
pJBT207 pJBT2007  pHZ1255  BamHI 3.8kb
pJBT2008
2.1.2 pJBT1283 pJBT2007  pJBT2008 CaCl, P303
[PP101 1PP201  IPP202
pJBT1283 P303 BamHI 5
BamHI E. coli
2.2
PCR-RFLP  Southern blot DNA Southern
blot 1 [PP101 IPP202 crylAc 1IPP201  1PP202
cry2Aa carylAc cry2Aa P303 pJBT1283
P303 BamHI crylAc
2.3 Bt SDS-PAGE
HD73  CrylAc P303

CrylAC IPP101 © *Rﬁﬁ@@ﬂ“ﬂi%ﬁé{ﬁﬁﬁﬂ%ﬂﬁ%éiﬁélﬂ@7$€w IAQZT'na Is. im. ac. cn
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133kD P303 cry2Aa
IPP201 P303 2
1 2 3 45 67 8
-
A
1 Southern blot
Fig.1 Patterns of Southern blot of ¢ryl1Ac
A crylAc 1.pOS22 Bl +H3 2.Blank 3.pJBT1283 4.pJBT1283 Bl.
5. pJMSb6a-lac 6.pJBT2008 7.pJBT2008 Bl 8.pJBT2007 — Bl.
B cry2Aa 1.pXB32 P1+ Bl 2.Blank 3.pJBT2007 4.pJBT2007 P1+ Bl
5.pJBT2007 Bl 6.pJMS6a-lac Bl 7.pJBT2008 8.pJBT2008 Bl.
2.4 Bt
x 1 2
2.0
. HD73
116.0 @‘” ' P303
naL IPP101
1PP202
66.2
IPP101 IPP202
57.5
00 = P303
2 cry SDS-PAGE
Fig.2 SDS-PAGE analysis of ¢ry gene product of engineered P{ 3 IPP201
1 Marker 2 blank 3 P303 4 HD73 5 IPP101 6 IPP202 7 IPP201.
2.5
2 72h
cry2Aa [PP201
crylAc IPP101
1PP202 1PP202
crylAc cry2 332.8
100 H
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2
Table 2 Insecticidal activity of engineered
Pf to H. armigera
Samples 1Cy mL g
LB -
P303 -
HD73 0.00170
3 IPP101 0.00812
Fig.3 Crystals of insecticidal protein expressed in Engineered Pf 1PP201 0.02604
A. IPP101 B. IPP202 C. P303. IPP202 0.00186
3
3.1 crylAc
crylAc IPP101
IPP202
Pseudomonas-E . coli pUCPI8 19  Tn5
HD-1 crylAc 5 P303
i pPS10 pJMS6a-
lac ? E. coli tac crylAc P303
IPP101 pUCPI18 19 PT415 3
PT415  crylAc Bt
3
13~14
3.2 cry2Aa
cry2Aa P303 SDS-PAGE
cry2Aa DNA
cry2Aa
P303
3.3 crylAc cry2Aa
1PP202 332.8
120
Bt Cry
15~16
crylAc
P303 P303
DNA © MEREREREYHRFATHEAHESD htep://journals. im ac. en
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EXPRESSION AND SYNERGISM OF TWO CRY INSECTICIDAL PROTEIN
GENES IN PSEUDOMONAS FLUORESCENS ~

Ding Zhiquan' Zhang Jie' Song Fuping' Huang Dafang® Li Jilun®
! State Key Lab for Biology of Plant Diseases and Insect Pests  Institute of Plant Protection CAAS  Beijing 100094
% Research Center for Biotechnology CAAS Beijing 100081
3 Department of Microbiology China Agricultural University Beijing 100094

Abstract Several engineered Pseudomonas fluorescens Pf strains were constructed mainly
based on a Pseudomonas plasmid pJMS6a-lac and two insecticidal crystal protein genes of
Bacillus thuringiensis crylAc and cry2Aa and the host Pf strain P303 which was with
highly antifungal activity to some plant disease fungi and colonizing ability on a wide range of
plants. The DNA introduction was confirmed by PCR-RFLP and Southern blot. The 132kD
insecticidal protein was detected in IPP101 and IPP202 by SDS-PAGE and rhombic insectici-
dal protein crystals of them were observed through electromicroscope also indicating that
crylAc gene was highly expressed. The results of insecticidal bioassay indicated that IPP101
was more toxic than IPP201 and IPP202 was the most toxic among the 3 strains. LCs, to
the neonates of cotton boll worm Helicoverpa armigera were 0.02604 0.00812 and 0.
00186mL g feed consecutively. In IPP202 two gene products showed significant syner-
gism with the co-toxicity coefficient of 332.8.

Key words Pseudomonas fluorescens Insecticidal crystal protein crylAc gene cry2Aa

gene Synergism
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