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Biological nitrogen removal process is one of the wastewater treatment processes, which can remove
nitrogen by microorganism. In the process, ammonium is oxidized to nitrate, and then reduced to nitrogen
gas. Ammonia oxidizing bacteria (AOB) and archaea (AOA) play key role in the first step of the process,
but ammonia oxidization by AOA in wastewater treatment process is largely unknown. In this study, we
investigated influences of environmental factors on the competition between AOA and AOB.

We developed monitoring method for bacterial and archaeal amo subunit A (amoA) messenger RNA
(MRNA) expression level, in order to investigate the AOA-AOB competition in short term culture
experiments. The combination of developed method and the culture experiment enabled to investigate
the influence of environmental factors on the AOA-AOB competition. It took only one week to perform
a series of experiment. Activated sludge, which including both AOA and AOB, was used for culture
experiments. The culture experiments were carried out under different condition, and then archaeal and
bacterial amoA mRNA expression levels were monitored. The results showed that both of high salinity
and ammonium levels repressed archaeal amoA mRNA expression, while only high salinity level repressed
bacterial MRNA expression.  These results suggested that ammonium level is one of the important factors
in shaping AOA-AOB competition. T-RFLP, which is a method of microbial community analysis,
results implied that the influence of salinity and ammonium levels were different among AOA species. It
will be interesting to clarify ecophysiology and diversity of AOA species under different environmental
factor.

Therefore, our approach enabled us to understand influence of environmental factor in shaping AOA-AOB
competition. These results will be useful to optimize the biological nitrogen removal process.




