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Characterization of ubiquitous but previously-overlooked nitrogen-fixing
bacteria in soil ecosystems
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Nitrogen fixation genes in Geobacter and Anaeromyxobacter were frequently
detected in our metagenomic analysis of soils in Japan (paddy, upland, forest, sediment) and in the
world (agricultural soils, sediment, forest, desert, polar), suggesting ubiquitous distribution of
nitrogen-fixing iron-reducing bacteria in terrestrial environments. We isolated Geobacter and
Anaeromyxobacter strains from soils and confirmed their nitrogen-fixing activity. Based on Geobacter

isolates from paddy soils, we proposed new genera, Geomonas and Oryzomonas. Nitrogen fixation of
iron reducing bacteria might be active under anaerobic condition in various soil environments.
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