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In this study, we isolated a novel fermentative bacterium belonging to the
phylum Firmicutes from the hydrothermal chemosynthetic microbial community that is able to fix
nitrogen at temperatures above 70 degrees Celsius. Genome analysis of the isolates revealed that the

isolate possess a distinctive set of nitrogen-fixing genes, which is different from that of
conventional nitrogen-fixing bacteria. Phylogenetic analysis of the nitrogen-fixing genes revealed
that the genes of the isolate are phylogenetically close to those of hyperthermophilic Archaea. The
phylogenetic tree of nitrogen-fixing genes indicates that the isolate has acquired nitrogen-fixing
ability together with hyperthermophilic archaea, and is an early nitrogen-fixing organism.
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