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Fig. 1 Phylogenetic tree based on the 16S rDNA sequences showing the relationships of strain Lm10 with the closest related bacteria.
The scale bar indicates 0.002 substitutions per nucleotide position. Boot-strap values greater than 50 % are shown at the branch points.
In the brackets after each bacterial name are 16S rDNA accession numbers in GenBank Databases.
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Table 1 Resistance of strains Lm10, KT2440 and E. coli BL 21 to different ALS inhabitor herbicids

Strains c(Herbicide)/(umol/L)
Metsulfuron-methyl Chlorsulfuron Imazethapyr Flumetsulam Penoxsulam
Lml10 14000 5600 10000 2000 6000
KT2440 <200 250 1000 200 600
BL 21 <100 <100 <100 <100 <100
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Fig. 2 Effect of metsulfuron-methyl concentrations on the activities
of crude AHAS enzymes of strains Lm10, KT2440 and BL21.
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Fig. 4 SDS-PAGE of BL21(pET-H pET-I1). 1. pET-I BL21
(induced 4h ); 2. E.coli BL21(DE3); 3. pET-H BL21 (induced

4h); M. protein molecular.
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Fig. 5 Effect of metsulfuron-methyl concentrations on the
activities of AHAS enzymes of strains BL21 and BL21(pET-I,
pET-H).
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Isolation of a metsulfuron-methyl-resistant bacteria and cloning and expres-
sion of the acetohydroxyacid synthase genes ilviH

Xiaofei Sun, Xing Huang, Bo Chen, Shunpeng Li, Jian He’

(Key Lab of Microbiological Engineering of Agricultural Environment, Ministry of Agriculture, Microbiology Department,
College of Life Science, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: Acetohydroxyacid synthase (EC 4.1.3.18) is the enzyme that catalyses the first step in the synthesis of the
branched-chain amino acids valine, leucine and isoleucine in plant, fungi and bacteria, and also is target of the sulfony-
lurea, imidazolinone, triazolopyrimidine and other acetohydroxyacid synthase inhibitor herbicides. [Objective] The pur-
pose of this study is to get the resistant gene, prepare a functional bacteria with acetohydroxyacid synthase, and investi-
gate the relationship between the mutation sites of the acetohydroxyacid synthase and the herbicides-resistant. [Methods]
A metsulfuron-methyl-resistant bacterium Lm10 was isolated from metsulfuron-methyl contaminated soil. Acetohy-
droxyacid synthase genes ilvVIH was amplified from the genome DNA of strains Lm10 by PCR. The ilvl and ilvH were
cloned into the bacterial expression vector pET29a(+) respectively. [Results] Strain Lm10 was identified preliminarily as
Pseudomonas sp.. It can endure 14000 umol/L metsulfuron-methyl and showed cross resistance to diffenent acetohy-
droxyacid synthase inhibitor herbicids, such as chlorsulfuron, imazethapyr, flumetsulam and penoxsulam. The alignment result of
the ilvIH amino acid sequence showed that ilvI of strains Lm10 differed from that of strain KT2440 by 6 sites, While the
ilvH of the two strains were the same. The gene ilvl and ilvH were functional expressed in the Escherichia coli strain
BL21(DE3) respectively. The expressed production pET-I displayed acetohydroxyacid synthase activity and showed re-
sistance to high concentration of metsulfuron-methyl. [Conclusion] The ilvI displayed acetohydroxyacid synthase activity.
The 6 different sites in ilvI of strains Lm10 probably led to herbicids resistance.
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