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Creation of aromatic organic acid-reactive enzymes by rational design and their
application to health examination for organic solvents

Nishiya, Yoshiaki
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To prevent health hazards, we developed high-throughput assay methods for
urinary metabolites of toluene, xylene, and styrene, which are aromatic organic acids. First, we
devised a new enzymatic assay to measure the total amount of hippurate and methyl hippurates, which
are metabolites of toluene and xylene. The reaction mechanisms of the enzymes used were deduced
based on structural informations, and mutants with improved specific activity and achieved low
temperature optimization or disappearance of substrate inhibition were successfully developed. A new

assay method for mandelate, an indicator of styrene exposure, was also devised. The enzyme used was

rationally designed based on the tertiary structure of lactate oxidase to have multiple mutations.
The reactivity of the prepared mutant to L-mandelate was improved about 200-fold compared with that

of the wild type, and the development of mandelate oxidase was successfully achieved.
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