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Emission of nitrous oxide from marine ammonia-oxidizing bacterium
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Aim of this project is to clarify biochemical process of nitrous oxide (N20)
emission by nitrifying microorganisms. In this project, generation of N20 as a by-product of
hydroxylamine oxidoreductase (HAO) reaction was proved by using the enzyme purified from marine
ammonia-oxidizing bacterium (AOB), Nitrosococcus oceani. Kinetic analysis of the HAO reaction was carried
out. Construction of HAO expression system has also been attempted. Because unique chemical modification
is essential for maturation of HAO, new expression system is now preparing by utilizing another AOB as
the host cells. Biochemical analysis of heterotrophic nitrification was also started in this project.
Pyruvic oxime dioxygenase (POD) was purified from Alcaligenes faecalis. Surprisingly, POD was a
homologous enzyme to class Il aldolase. This finding may give new perspectives not only in the
biochemistry of heterotrophic nitrification but also in the catalytic mechanism of oxygenase.
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