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Structure-based design of nitrification inhibitor targeting hydroxylamine
oxidoreductases of ammonia-oxidizing bacteria
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About 50% of the nitrogen (N)-fertilizer applied into cropping systems is
not absorbed by plants, but lost to the environment as ammonia (NH3), nitrate (NO3-), and nitrous
oxide (N20), a greenhouse gas with a global warming potential of 300 times greater than that of C02,

raising agricultural production costs and contributing to pollution and climate changes. These N
losses are caused by nitrification, the oxidation of NH3 to NO3-, catalyzed by the ammonia- and
nitrite-oxidizing bacteria (AOB and NOB). To reduce nitrification and N20 emissions, we have
developed seed compounds of novel nitrification inhibitors targeting hydroxylamine oxidoreductase,
one of the two key enzymes of AOB, by utilizing the structure-based drug design method.
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Scientific Name Strain Source HAOHESL
Nitrosomonas europaea  NBRC14298  Europe, soil =)

Nitrosomonas sp. JPCCT2  NBRC108559  Thermal power plant, fukushima, Japan, Slurry
Nitrosomonas cryotolerans ATCCA9181 Alaska Kasitsna bay, seasurface (o)
Nitrosococcus oceani ATCC19707  NorthPacificsea (s}

X

Nitrosospira lacus APG3 ATCC BAA2542 North America, lake, sediment soil NoHAQO?)
Nitrosospiramultiformis ~ ATCC25196  Surinam (South America), soil 8]
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