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Research progress on the microbial ecology of aerobic a
mmonia-oxidizing bacteria

HAO Yong-Jun, WU Song-Wei, WU Wei-Xiang*, CHEN Ying-X

College of Environmental and Resource Science, Zhejiang University, Hangz
hou 310029, China

Abstract Ammonia oxidation by autotrophic ammonia-oxidizing bacteria (AOB) is akey proces
sin agricultural soils, wastewater treatment and natural ecosystems and plays an important rolei

n the global nitrogen cycle. With the advent of cultivation-independent molecular biotechnologie
s, significant research progress has been made in understanding the ecology, phylogeny and distri
bution of AOB. These bacteria are widely distributed in nature and are found in soils, sand dune
s, biofilms, fluidized bed reactors, lakes, wastewater, and seawater. The 16S rRNA geneisthec
hief phylogenetic marker that has been used for elucidating AOB evolution. Recent studies have d
emonstrated that there is a high consistency between phylogenetic trees based on the 16S rRN

A gene and those based on ammonia monooxygenase gene (amoA) sequences. The amoA gen

e codes for afunctional protein that isinvolved directly in anmonia oxidation and, therefore, aco
nsiderably higher number of differencesin amoA gene sequences derived from different AOB ar
e expected. Thus, using amoA as a marker is expected to increase the resolving power in the stud
y of AOB diversity in the environment as compared to 16S rRNA-based markers. Recent studie
s have also revealed that the distribution of AOB is affected by different environmental condition
s. Ammonium availability, acidity, dissolved oxygen, temperature, and salinity have all been show
n to selectively affect, to some extent, the number of AOB species and the abundance of AOB i

n various environments. The ability of certain AOB to grow at continuously low ammonium and o
Xygen concentrations and to become active again after longer periods of starvation allows these b
acteriato better exploit irregular pulses of ammonium and oxygen in the environment and thus per
sist for longer periods of time. Ureolysis provides a mechanism for nitrification by AOB in acid soi
Is. When urea enters the cells by diffusion, intracellular urea hydrolysis and ammonia oxidation oc
cur independently of extracellular pH in the range 4 to 7.5, thus allowing them to overcome amgj
or constraint to their activity at low pH. Here we describe our perspectives for the future researc
h of AOB in applied ecology and environmental protection.
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