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1
Table 1  Basic characteristics of strains and plasmids used in this study
Strains or plasmids Relevant property ies Source or reference
Strains
P. putida DLL-1 High efficient methyl parathion degrading strain Laboratory stored
E. coli DH5a AlacU169  D80lacZ AM15 Laboratory stored
E. coli DHSa, RPA4-2-tet Mu—Km Tn7 integrant lew-63  IS10 recAl creC510 hsdR17 endAl zbf~5 uidA Laboratory stored
Amlul  pir + thi
E. coli SM10y,; Km" thi-1 thr leu tonA acy supE recA RP4-2-Tc Mu pir Laboratory stored
P. putida DAK Sitr" Km' cheA ™ This study
Plasmids
pMD 18-T Amp’ Laboratory stored
pSC123 Km" Laboratory stored
pWMI1 Amp”  f1 + orilacZa of pBluescript 1l SK*  oriRgexy oriTrps sacB  Suc’ Laboratory stored
pRK600 tra + mob + Laboratory stored
pMDA Amp”  cheA fragment inserted into the MCS of pMD 18-T This study
pMDK Amp”  Km" Km gene inserted into the MCS of pMD 18-T This study
pWMA Amp"  with cheA fragment inserted into the BamHI and Xhol site of pWMO91 This study
pAK Amp”  Km" with Km fragment inserted into Bgl Il site of pWMA This study
Amp  100pg/mlL Km  50pg/mL 30C
Str 50pg/ml. @D 0 1.3
NH, ,50, 1.0z K,HPO, 0.7¢ KH,PO, 0.3z MgSO, DNA E.
0.2¢ NaCl0.5g pH 7.0 0.2% © coli
" 40mmol/L. K,PO, 0.05% 10mmol/L 9 DNA
EDTA pH7.0 DNA TaKaRa
1.2 PCR 2
E. coli  P. putida LB 37°C
2 PCR
Table 2 PCR primers and PCR conditions
Primers names Sequences of primers 5'—3’ Denatural T/°C Annealing T/ °C Remarks
cheA AF ATGAGCTTCGGCGCCGATGAAGA 94 64 Bel I
AR AGCATGCTCAAGCGTTACGCCGC
Km KF AAAAAGATCTACAATAAAACTGTCTGCT 94 52
KR CCCCAGATCTCGTCCCGTCAAGTCAGCG Bgl Il
1.4 I cheA Km
P. putida KT2440 pAK pAK E. coli
DH5e,, |
cheA 2 cheA 1.5
cheA pMD18-T pMDA
pSC123 KF KR 8000r/min
Km Bel 1l 1 1:1:1 3
pMD18-T pMDK  Xho | 0.22ym LB
BamH | pMDA 2kb cheA 30°C 24h
pWMO1 100pg/mL Amp 50pg/mL Km  50pg/mL Str
E. coli DH5q,,, pWMA Bel 1 LB
pWMA  pMDK 10kb  pWMA 1.6

lkb  Km Km pWMA  Bgl o dimalmsit w0 ) Sveame plate @ssayournals. i ac. cn
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Fig.1  Construction of the homologous recombination vector for cheA gene targeting
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Fig.2  Chemotaxis of P. putida DLL-1 to MP after incubation for 0400 4 ] 12 16 20 24 28
t/h

different times A and the radius of the circle of Chemotaxis of P.

putida DLL-1 to MP after incubation for different times B . 4 P. putida DLL-1 DAK LB

. Fig.4  Growth curves of P. putida DLL-1 and DAK in LB medium.
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Fig.3 The locations of primers in the chromosome of P. putida DAK DAK cheA
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FoLi pAK W\

36h

6 DAK DLL-1 MP
Fig.6  Chemotaxis of DAK and DLL-1 to MP in different times
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Fig.7 Biodegradation of MP  50mg/kg in non-sterile and sterile soil by 2 MP

P. putida DLL-1 and mutant DAK. A Non-sterile soil B Sterile soil. e N ) .
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Effect of mutation of chemotaxis signal transduction gene cheA in Pseudomonas putida
DLL-1 on its chemotaxis and methyl parathion biodegradation

WEN Yang JIANG Jian-dong DENG Hai-hua LAN Hong LI Shun-peng”

Key Lab of Microbiological Engineering of Agricultural Environment  Ministry of Agriculture Microbiology Department

College of Life Science  Nanjing Agricultural University ~Nanjing 210095  China
Abstract Pseudomonas putida DLL-1 is a high effective methyl parathion MP degrading strain which is also of
chemotaxis to MP. cheA

transduction. In order to study the effect of bacterial chemotaxis on in-situ biodegradation of pesticides

responsible for coding histidine kinase plays an important role in bacterial chemotaxis signal
cheA
chromosome of P. putida DLL-1 was mutated by gene-targeting and successfully obtained a MP-chemotaxis mutant DAK.
The mutant DAK shows the same growth ability as wild-type DLL-1 in LB medium. The degrading rate of 50 mg/kg MP
in non-sterile and sterile soil of chemotaxis mutant DAK is about 20% ~ 30% lower than that of wild-type bacterial DLL-
1. Lose of chemotaxis in DLL-1 would decline its degradation ability of MP. It was demonstrated that chemotaxis plays an

in

important role in the in-situ biodegradation of pesticides.
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