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Pseudomonas putida KT2440-DOP

210095
PCR
Ochrobactrum sp. mp-4 ~ DNA tpd tpd pBBRMCS-5 pIPD
pRK2013 pIPD Pseudomonas putida KT2440 Pseudomonas
putida KT2440-DOP KT2440-DOP MP-4
ipd KT2440
X172 A 0001-6209 2006 05-0763-04
1
! 1.1.2 T4 DNA
Bioremediation Taqg DNA DNA Ver.
2.0 DV8O5SA  TaKaRa
UV-PC2401 GC-
2 14B
1.1.3 LB Tryptone
10g Yeast extract 5g NaCl 10g MM
“ ” NH,NO,; 4¢ K,HPO, 1g KH,PO, Ig
MgSO; 7H,0 0.2g Fe, SO, ; Smg Na,MoO,- 2H,0
Pseudomonas Smg MnSO,; 4H,0 S5mg
putida pH 7.2 Gm 60mg/L
Pseudomonas putida KT2440 Amp 100mg/L
1.2
DNA Recombinant 1.2.1
DNA Advisory Committee RAC
1982 KT2440
? A~ Ass0mm Astgim
ipd KT2440
KT2440- 1.2.2 ovio1
Dop KT2440 1.5m/3.2mm FID
250°C 250°C
1 10.4min
1.1 1.3 tpd PCR
1.1.1 mp-4 DNA 4
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Tel/Fax 86-25-84396314 E-mail lsp@ njau. edu. cn
1979 - E-mail microglf @ mailme. cn
2005-10-20 2005-11-23 2006-03-01

© PERZFRMEDHRATIKESHEE http://journals. im ac. cn



764

GU Li-feng et al ./ Acta Microbiologica Sinica 2006 46 5

1
Table 1

Strains and plasmids in this study

Strains and plasmids

Genotype and phenotype

SUUI'CC or l‘GfCI'CHCC

Plasmid
pBBRMCS-5
pTPD
pRK2013

Strain

Km" mob*

tra

Ochrobactrum sp. mp-4
Pseudomonas putida KT2440

Gm"  broad host range plasmid
Gm'  Triazophos degrading gene tpd fragment inserted into MCS of pBBRMCS-5

+

Organophosphate degrading strain G~

Pseudomonas sp. type strain

From Dr. Zhu Jun
This work

helper plasmid Laboratory stored
Laboratory stored

From Dr. Wang Shiming

Escherichia coli DH5a F~ sup¥44 hsdR17 ADlacUL69 recAl  endAl gryA96 thi-1 relAl Laboratory stored
E. coli DHSa-DOP E. coli DHSa harboring plasmid pTPD This work
KT2440- DOP Pseudomonas putida KT2440 harboring plasmid pTPD This work
tpd GenBank Accession Number AY627036 200mg/L
5’-ACTTAAAAGCTTTGGCCC KT2440 MP-4 3
AGGCTTTGG-3' 5'-AGCTTTGGATCCCCC 1.7 KT2440-DOP
AGTCACTTGGGG-3' Hind Il
BamH | KT2440 3
PCR 25uL. 6
DNA 1pL. dNTP 2.5mmol/L 2uL Immol/L 1.8
IpL. 10 x PCR Buffer 2.5uL Mg*  2.0mmol/L KT2440-DOP 1% 50ml. LB
1.5uL Tag S5U/pL. 0.3pL 15.7u1. PCR 3000r/min 5mlL pH7.0
95°C S5min 94°C Imin 61°C 30s 72°C Imin 30 12000r/min
72°C 10min 0.7% 10min MP-4
DNA 4.5mlL
PCR 40mg/1. 30°C
1.4 0.5mL 10%  HNO,
Hindll  BamH [ 7
pBBRMCS-5
pTPD E . coli DH5a 2
E . coli-DOP 2.1 tpd pTPD
4 MP-4  DNA PCR
1.5 ipd 1067bp  PCR Hindlll
’ E. coli-DOP  BamH | pBBRMCS-5
pTPD Pseudomonas putida pTPD E. coli
KT2440 E . coli HB101 pRK2013 DH5«
LB 2.2 KT2440-DOP
10h 8000r/min 10min 2 pTPD P.
putida KT2440 KT2440-DOP
2:1:1 30%C 12h Hindlll  BamH 1 3pL
36h KT2440-DOP
KT2440-DOP 2.3 KT2440-DOP
1.6 KT2440-DOP KT2440-DOP Gm 50mg/L
KT2440-DOP 50mg/L Gm 200mg/L. LB
LB ODgy ~0.6 - 200me/l,
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30°C 170r/min 24h
KT2440-DOP
91.5% 1
KT2440 KT2440-DOP
KT2440-DOP E . coli-DOP
- 3~ 124
P . putida
KT2440  E. coli DH5a
2 KT2440-DOP 5
MP-4 1
KT2440-DOP  tpd MP-4
KT2440 6
2.500r
2.000
g 1500
2 1.000
0.500
0.000 = - !
200.0 250.0 300.0 350.0 400.0
Wavelength/nm
1
Fig.1 UV Scanning of degradation of Triazophos. A CK 100mg/L
Triazophos B Treat with KT2440 C Tireat with E. coli-DOP D

Treat with KT2440-DOP.

2  KT2440-DOP
Table 2 Degradation of different organic phosphorous pesticide by KT2440-DOP

Organophosphate Ratio of degradation %
tested KT2440-DOP MP-4 KT2440
Triazophos 91.5 41.3 0
Phoxim 95.3 42.5 0
Parathio 98.0 43.1 0
Malathion 93.4 40.8 0
Parathion-methyl 99.0 45.1 0
Methamidop 0 0 0
2.4 KT2440-DOP
KT2440-DOP
3 Jimenez ®
KT2440
KT2440

KT2440-DOP

3 KT2440-DOP
Table 3 Degradation of different aromatic compounds by KT2440-DOP

Aromatic compounds Ratio of degradation %

tested KT2440-DOP KT2440
Hydroquinone 92.4 92.4
Toluene 9.8 9.9
Catechol 98.8 98.1
Salicylate 90.56 93.4
p-Quinone 93.7 99.1
p-Nitrophenol 3.1 2.1
2.5
LB Gm LB
KT2440-DOP
LB KT2440-DOP 18 450
Gm LB 30
0
10 20 30 16h
French press
MP-4
20 500
30 750 MP-4
2
20
O K12430-DO>
“I' iR O mrs
% % 121
aF
0 . . )
0 10 il a0
Call Passage/Times
2 KT2440-DOP
Fig.2  OP hydrolose activity of GEM KT2440-DOP.
3
tpd
mpd 98% 16
TPD MPD
TPD
MPD ipd

Ochrobactrum sp. mp-4
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P . putida KT2440
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Construction of a versatile degrading bacteria Pseudomonas putida
KT2440-DOP and its degrading characteristics

GU Li-feng HE Jian HUANG Xing JIA Kai-zhi LI Shun-peng”
Key Lab of Microbiological Engineering of Agricultural Environment ~ Ministry of Agriculture
Department of Microbiology — College of Life Sciences ~ Nanjing Agricultural University ~ Nanjing 210095  China

Abstract Triazophos is a kind of organophosphorous pesticide which was widely used by farmers all over the world in
1990 s. Tt is effective in controlling pesticide but harmful to human beings. Bioremediation is an effective and economic
method to treat environment that has been polluted by hazardous organic compounds so researchers paid much attention
in this area. Most of which focused on isolating functional bacteria studying its degrading mechanism and cloning
degradation-related genes. MP-4 was isolated from soil polluted by Triazophos for a long time and identified as
Ochrobactrum sp.. The triazophos hydrolase ipd gene was cloned by the method of shotgun cloning and the
sequences were determined and analyzed. In the former tests it was found that there was only 18 base pairs different in
tpd gene from mpd gene which was isolated from methyl parathion degrading strain Pseudomonas putida DLL-1. Enzyme
TPD can hydrolyze triazophos and methyl parathion while MPD cannot hydrolyze triazophos. Pseudomonas putida KT2440
is a metabolically versatile saprophytic soil bacterium that has been certified as a biosafety host for the cloning of foreign
genes. This bacterium is known for its diverse metabolism and potential for development of biopesticides and plant growth
promoters because of its ability to colonize rhizosphere of crop plants. Tpd gene was isolated from the genomic DNA of
Ochrobactrum sp. MP-4 by PCR amplification. Recombinant plasmids pTPD was constructed by ligating tpd gene into
broad host vector pBBRMCS-5. With the help of plasmid pRK2013 pTPD was transferred into Pseudomonas putida
KT2440 to construct KT2440-DOP. KT2440-DOP can degrade many organophosphate pesticides and aromatics
compounds. The specific activity of organophosphate hydrolase of KT2440-DOP was approximately 2 times of MP-4.
Later parameters affecting bioremediation of Organophosphate pesticide in soil using KT2440-DOP will be studied.
Keywords Organophosphate pesticide ipd KT2440 GEM
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