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This study was intended to determine that methyl parathion-degrading bacteria
Pseudomonas stutzeri used methyl parathion as a carbon source and investigate the
metabolism of the methyl parathion hydrolase from this bacterium.

This study was achieved by using Southern hybridization, ion exchange
chromatography, gel filtration chromatography, and hydrophobic interaction chromatography.
The bacteria hydrolyzed methyl parathion to p-nitrophenol, which is the hydrolytic product of
methyl parathion, and then degraded p-nitrophenol further. A Southern hybridization study
indicated that this bacteria does not carry a gene homol&gous to the opd gene and adp B gene
from the parathion-degrading bacteria Flavobacterium sp. ATCC 27551 and the coumaphos-
degrading bacteria Nocardia sp. strain B-1, respectively. In addition, the expression of the
methyl parathion hydrolase is an inducible one and it was found to be a membrane-bound
enzyme. The enzyme was purified in 3 steps using Resource S, Sephadex G-100, and Octyl
sepharose 4 FF columns. It was purified to approximately 212 fold with a specific activity of
about 430 units/mg of protein. After running the partially purified ;;;;tein from each
purification step on an SDS-polyacrylamide gel and performing an activity staining, this
enzyme was found to have a molecular weight of approximately 40 kDa. In addition, the
enzyme activity was inhibited by DTT but CuCl, and EDTA had very little effect on the
methyl parathion hydrolase activity.

Methyl parathion-degrading bacteria, Pseudomonas stutzeri, were found to be
capable of using methyl parathion, an organophosphate insecticide as a carbon source. The
enzyme was isolated and purified with the aim to use its N-terminal amino acid sequence as

information for synthesizing a specific probe to identify and clone its gene in the future.
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