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FAXH#IE E Z Nitric oxide (N,0), one of atmospheric trace species, is a significant greenhouse gas and
also contribute strongly to ozone depletion. The ocean is a main source of N,O, where N,O is generated
during the nitrification process by ammonia-oxidizing bacteria (AOB). The aim of this study is to elucidate
the biochemical mechanism of N,O generation by marine AOB. HAO, the AOB-specific enzyme, was
purified from Nitrosomonas cryotolerans, and its DNA sequence was determined (EMBL: HF586421). HAO
is a significant enzyme for ammonia-oxidation in AOB, catalyzing conversion of hydroxylamine to nitrite.
Enzymatic analysis by using the purified HAO, it was demonstrated that the enzyme possessed N,O
generating activity under condition of excess-substrate (Yuasa et al. conference presentation). The
condition of reaction probably correspond to -cultivating the AOB under low-oxygen tension or
excess-ammonia. Similar result has already been obtained in the former investigation using the other
marine AOB, Nitrosococcus oceani NS58 (Yamazaki et al. submitted). The present result provides clues to
the mechanism of microbial N,O-generation in the ocean environment. Additionally, X-ray structural
analysis of the NS58 HAO crystal is now in progress (Hozuki et al. 2010). Crystal structure of the mature
state enzyme is already obtained with 2.0 A resolution (Nishigaya et al. in prep.). Structures of the HAO
molecule complexed with several inhibitors are also resolved (see Fig. 1 in GAI-YOH). Resolving the

structure of HAO molecule will make it possible to understand the catalytic mechanism of N,O-generation.
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