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Table 1  Strains and Plasmids
Name Characterization Source

P303 Pf strain with root-colonizing and antifungal activity Prof. Yufa Peng

IPP202 crylAct ery2Aa’ This lab

HD73 Bt wild type strain  crylAcl™ This lab

pJMS6a-lac Cloning vetor of Pseudomonas Km"'4. 1kb Dr. Romero Spain

" 863" 101-03-01-01
1965 -
1999-12-03 2000-04-06
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1.1.2 12 BD134
1.1.3 Bt
1.1.4 LB LB Maniatis 2 D6
30g 1.0mL S5g NH, ,SO, 3.0g NaNO; 1.0g MgSO,. 7H,O
2.0g K,HPO, 1.0g NaCl 7.5g CaCO;2.0g 1000mL pH7.2
1.1.5 Km 50mg mL 50pg mL Rif
20mg mL 100pg mL
1.2
1.2.1 LB 28C
1% LB 28C
24 36 48 60 72 84 120 h 10" ~10° 100pL
LB 28C 30~40h 100~
200 28C 30~40 h
1.2.2 1.2.1 7.5 h
OD¢so=0.75~0.85 LB
1.2.1 7
1.2.3 3
1.2.4 7cm 10cm
5~6 12 6
40d 10%cfu mL 10
10d 10d 6
10mL 30s
10mL 10min 10°
104 Km Rif LB
10h 10mL Smin  100pL Km
Rif LB 30C 40 h
5
1.2.5
55C 1h
8h 10°cfu mL 1h
30d 2~3
SmL LB 10 min 10pLL
Km Rif LB LB
30C 40h
1.2.4
1.2.6 o hER AR B s wmiEts heeo:// BIESs. im & én



1 [PP202 5

LB 3mL
15cm
2h 3mL
Bt P303
1.2.7
1 X
10X 36 60 84 108 132 h
Bt- 100 X
2
2.1
2 3
99 % ~100%
2
Table 2 Stability of recombinant plasmids in continuous culture
Strai Percentage of colonies with antibiotic resistance %
tra
e 24 h 36 h 48 h 60 h 72 h 84 h 120 h
1PP202 100 100 100 100 100 100 100
P303 p]MSba-lac 100 99 100 100 100 100 100
3
Table 3 Stability of recombinant plasmids in successive diluting culture
Strei Percentage of colonies displaying antibiotics resistance %
rain
1* dilution 2™ dilution 3" dilution 4™ dilution 5" dilution 6™ dilution 7™ dilution
1PP202 100 100 100 100 99 100 100
P303 pJMS6a-lac 100 100 100 100 100 100 100
2.2
4 IPP202 P303
4
Table 4 Inhibition effects of engineered Pf to Ggt
) Diameter of inhibition zone cm
Strain
Repeat 1 Repeat 2 Repeat 3 Average
No inoculation 0 0 0 0
DH5a 0 0 0 0
P303 1.7 1.8 1.8 1.8
IPP202 2.0 1.9 1.9 1.9
2.3
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Bacillus 10h
10mL 3
5 IPP202
P303 5 BamHI
5
Table 5  Colonization of engineered Pf on cotton leaves
Area of leaves No. of Rif" and Km" No. of Rif* No. of Pf cm?
Sample for spray
cm? Pf per plate Pf per plate leave
IPP202 Sterile soil 21.06 14.0 NT 66.48"
IPP202 Natural soil 21.84 16.7 NT 76.47°
P303 Sterile soil 21.87 NT 22.3 101.97°
P303 Natural soil 25.20 NT 31.7 125.79¢
H,O Sterial soil 24.36 1.0 1.66 4.11% 6.81°
H,0 Natural soil 20.06 2.0 2.0 9.97* 9.97"
NT Not detected a Rif" and Km" colonies of Pf b Rif colonies of Pf
2.4
6 1PP202 P303
5
6

Table 6  Colonization of engineered Pf on cotton root

weight of fibre No. of Rif" and Km" No. of Riff
Sample for seed soaking

No. of Pf g fibre

mg Pf per plate Pf per plate
IPP202 Sterile soil 58 56.3 NT 4.85x10%
IPP202 Natural soil 52 41 NT 3.94x10°
P303 Sterile soil 51 18 18.7 1.76x 10
P303 Natural soil 48 27 27 2.81x10%"
H,O Sterial soil 36 0 2 0" 2.78x10%
H,0 Natural soil 14 1.3 3.3 4.64x10%
1.18x10%
NT Not detected a Rif" and Km" colonies of Pf b Rif colonies of Pf
2.5
7 2h HD-73
1PP202
7 Bt
Table 7 Influence of UV to insecticidal protein in Bt and Engineered Pf
Treatment Decrease rate of larvae mortality after 2h of UV treament %
1 X diluent 9 X diluent 27 X diluent
HD73A
13.64 63.66 88.07
2 X diluent 2 X diluent 4 X diluent
IPP202A
-9.10 0 0
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1 1PP202 7
2.6
8 IPP202 Bt-
65.5% 65.7%
8
Table 8 Insecticidal activity of engineered Pf in field
Population decrease rate after 132h Corrected population decrease rate
Treatment
of pesticide application % after 132h of pesticide application %
H,O 49.6 —
Bt-chemical mixed
82.7 65.7
formulation 100 X
IPP202 1X 82.6 65.5
IPP202 10X 76.4 54.5
4
van der Bij IncP IncQ IncW
pVSl1 IncW
IncQ IncP 4 pIJMS6a-lac
IncP IncQ  IncW pPS10 °
P303
non-gnotobiotic P303
P303
P303
P303
Bt
cry
Bt
Bt
409% ~60% Bt cry

IPP202
Plant growth promoting thizobacteria Bt

© hERFEEME MR TATIRBY%IEE htto://journals. im. ac. cn



Gilroy T E. European Patent Application 331470 A2 1992.
2 Maniatis T Frisch E F Sambrook J. Molecular Cloning A Laboratory Manual. New York Cold Spring Harbor
Laboratory Press 1989.
. 1999 15 2 215~220.
Van der Bij A ] de Weger L Tucker W T et al. Appl Environ Microbiol 1996 62 3 1076~ 1080.
Nieto C E Tresguerres F Sanchez N et al. Gene 1990 87 145~149.

SOME BIOLOGICAL CHARACTERISTICS OF GENETICALLY
ENGINEERED INSECTICIDAL PSEUDOMONAS
FLUORESCENS *

Ding Zhiquan! Zhang Jie! Chen Zhongyi' Huang Dafang® Li Jilun®
'State Key Lab for Biology of Plant Diseases and Insect Pests Institute of Plant Proection CAAS  Beijing 100094
2Research Center for Biotechnology CAAS Beijing 100081 China
3Department of Microbiology China Agricultural University Beijing 100094 China

Abstract Plasmid stability = Antifungal activity plant-colonizing ability UV resistance and
inseticidal activity in field were analysed for the engineered Pseudomonas fluorescens Pf
strain IPP202. The results indicated that the recombinant plasmid in IPP202 was very stable
after successive diluting culturing and after continuous culturing There was no significant
change in the properties beneficial to plants such as antifungal activity and plant-colonizing
ability as compared with the original strain P303. IPP202 was much more resistant to UV
than Bt strain HD73. The control effect in field against cotton boll worm in field was close to
that of a locally used Bt-chemical mixture in normal applied concentration. All the data indi-
cated that the engineered Pf strain was a one with prosperous future after further study.

Key words Pseudomonas fluorescens Genetic engineering Biological properties
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