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Differences between ammonia-oxidizing microorganisms in
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Abstract: The roles of ammonia-oxidizing bacteria (AOB) and ammonia-oxidizing archaea (AOA),
as drivers of ammonia oxidation, in nitrogen cycle have been one of the most attractive topic in the
field of microbial ecology. The relative importance of AOA and AOB in nitrogen cycle currently is
still under debate since significant variations in the relative abundance, community structure and
activity between them under different environmental conditions were observed. This discrepancy
could be attributed to differences in the physiological ecology of AOA and AOB as evidenced by
kinetics and genomes of cultures and environmental samples studies. Metabolic pathway and
environmental factors like ammonia concentration, pH, dissolved oxygen and temperature were
potential factors causing niche differentiation between AOA and AOB. Here, current knowledge of
differences in the physiology, phylogeny, environmental responses and metabolic pathway between
AOA and AOB were summarized, in order to gain deep insight into their relative contribution to
nitrogen cycling under different environments. Finally, the future perspectives of AOA and AOB
were proposed.
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Outer membrane
NO/N,O
HAO Sl > NO, +5H*
4e- Periplsam
cyt 554
+NH OH+H,0 de- - cyt €552 H* AT
NH,+0,+2H 2H*
Zc/ Ze\( |
(¢ cyt cm552 ~ T _—

~ NADH Inner
|: AMO 2e” 2e” ot e aad @;_D DH membrane ATPase
Cytoplasm 0.502+2H/*’—\H20 NA]}{I\N‘ADH ADP+Pi \A‘Tp

2H* H 4H*

1 AOB R &N IREREBFEBRREET27)
Figure 1 Pathway for ammonia oxidation and the electron transport chain in AOB (modified from [27])
H: AMO: ZHIN4ERE; HAO: FMAIAIFES; cyte: IMIEAE C; aa3: AINEETAE aa3; QH2: RS Q; NADH DH:

NADH i % /i#5; ATPase: ATP & .

Note: AMO: Ammonia monoxygenase; HAO: Hydroxylamine oxidoreductase; cyt c: Cytochrom c; aa3: Cytochrome oxidase aa3; QH2:
Reduced coenzyme Q; NADH DH: NADH dehydrogenase; ATPase: ATP synthase.
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Nitrifier-denitrification

Nitrification pathway

El 2 AOA #1 AOB 7= N,0 HIig=ETF(71])
Figure 2 Pathway leading to N,O production of AOA and AOB (modified from [71])
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