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Omics reveals nitrogen cycling system with anammox
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We present the second comﬁlete genome of anaerobic ammonium oxidation
(anammox) bacterium, Brocadia pituitae, along with those of a nitrite oxidizer and two incomplete
denitrifiers from the anammox bacterial community (ABC) metagenome. B. pituitae lacks nitrite
reductase genes (nirK and nirS) responsible for this reaction. Comparative genomics of B. pituitae
with Kuenenia stuttgartiensis and six other anammox bacteria with nearly complete genomes revealed
that their core genome structure contains 1,152 syntenic orthologues. But nitrite reductase genes
were absent from the core and these genes were horizontally acquired from multiple lineages. In
contrast, at least five hydroxylamine oxidoreductase genes containing another nitrite reductase one
were observed in the core. Because many nirS and nirK genes have been detected in the ABC
metagenome, B. pituitae presumably utilizes not only NO supplied by the ABC members but also NO
and/or NH20H by self-production for anammox metabolism.
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