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Abstract

Nitrous oxide (N20) is a highly potent greenhouse and ozone-depleting gas.
The emissions of N20, produced during nitrification and denitrification, are
critical concerns in agroecosystems and engineered systems. N20-reducing
bacteria, capable of converting N20 into nitrogen gas, hold significant
potential for mitigating N20 emissions. Nevertheless, their ecophysiologies
remain insufficiently understood. To address this gap and explore their
potential as an N20 sink, active and efficient N20-reducing bacteria from
biomasses in nitrification/denitrification and anammox systems were
enriched. Selective enrichment from denitrifying bioreactors yielded
isolates with unique physiological traits that function as dedicated N20
sinks. Metagenomic analyses and 15N tracer studies revealed previously
uncharacterized N20-reducing bacteria actively contributing to N20
mitigation in anammox systems. Moreover, this presentation highlights the
opportunities and challenges of leveraging these unexplored N20-reducing
bacteria in an engineered system for effective N20 mitigation technologies.
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