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Construction of multifunctional bacterium strain of chlorpyrifos
degradation and its bioremediation application

LI Hong-mei, ZHANG Guang-zhi, ZHANG Xin-jian, HUANG Yu-jie, LI Ji-shun, YANG He-tong

(Shandong Provincial Key Laboratory of Applied Microbiology, Biotechnology Center,
Shandong Academy of Sciences, Jinan 250014, China)

Abstract : We constructed recombinant plasmid pUT-M by ligating mpd gene on a suicide plasmid pUT-Kml. We
integrated mpd gene onto the chromosome of B. vietnamiensis B418 by triparental hybridization and obtained a
multifunctional engineering stain. Experimental results show that the engineering stain retains its original activity of
phosphorus or potassium decomposition and nitrogen fixation. The strain degrades chlorpyrifos in solution at a rate of 65%
48 hours later. Moreover, the strain can also degrade chlorpyrifos in simulated soil and the degradation rate can reach
91% 20 days later.

Key words : chlorpyrifos degradation; multifunctional bacterium strain; construction of recombinant plasmid; Burkholderia
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Table 1 Strains and plasmids to be tested

PR TR FER ALK H I
kL
pMD18-T-M T-Vector harboring mpd gene S R AT
pUT-Kml Suicide plasmid ; R6K Replicon; Amp";Km"; TR FERAT
pUT-M pUT-Km1 harboring mpd gene AR
pRK600 Cm" ; helper plasmid S R AT
[LE7/S
F~ ,recAl ,endAl ,hsdR17 ,deoR ,thi-1 ,supE44 | gyrA96 ,relAl ,
E. coli DH5a( A-pir) SR ERAF
A (lacZYA-argF) U169\ *
Burkholderia vietnamiensis 418 ( B418) Burkholderia vietnamiensis type strain SIS AR AT
E. coli TOP10-M E. coli TOP10 harboring plasmid pMD18-T-M SIS ARAT
E. coli S17-1-M E. coli S17-1 harboring plasmid pUT-M A
B418-M Burkholderia vietnamiensis 418 harboring mpd gene AR SR
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Fig.3 The degradation of chlorpyrifos in simulated soil
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