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Abstract

Project Code : RSA5780096

Project Title : Autotrophic ammonia oxidation of ammonia-oxidizing archaea and bacteria (AOA
and AOB) in wastewater treatment plants identified by DNA stable isotope probing (DNA-SIP)

and selective inhibitors

Investigator : Tawan Limpiyakorn, Ph.D., Department of Environmental Engineering,

Chulalongkorn University

E-mail Address : tawan.|@chula.ac.th

Project Period : 16 June 2014 — 15 June 2017

This study aims to investigate the ammonia-oxidizing activity of ammonia-oxidizing
archaea (AOA) and ammonia-oxidizing bacteria (AOB) in wastewater treatment systems
(WWTSs) using DNA-stable isotope probing (DNA-SIP) and selective inhibitors that allow only
either group of microorganisms to perform ammonia oxidation at a time. ATU and PTIO were
selected as a specific inhibitor for AOB and AOA, respectively. Appling DNA-SIP to three WWTS
sludge revealed that AOB in all three sludge incorporated inorganic carbon into their amoA genes,
while AOA in two out of the three sludge showed positive signal for DNA-SIP. The incorporation
of inorganic carbon into the amoA genes of AOA and AOB implies that the microorganisms
involved in ammonia-oxidizing activity of sludge. Tests of ammonia-oxidizing activity with sludge
from two nitrifying reactors demonstrated that ATU concentrations of >10 uyM provided complete
inhibition of ammonia oxidation of AOB. For AOA, complete ammonia oxidizing inhibition occurred
at ATU concentrations of >500 yM. ATU concentrations between 10 and 200 yM may be useful
for observing the activity of AOA in systems where both microorganisms coexisted. Applying 80
MM of ATU to DNA-SIP confirmed that ATU at this concentration mainly inhibited growth of only
AOB, not AOA. ATU was then applied to sludge from 5 WWTSs. The results indicated that AOB
played the main role in ammonia-oxidizing activity in all WWTS sludge. In WWTS sludge, where
AOA outnumbered AOB, AOA contributed around 20% of ammonia oxidation. Further studies are
required to confirm the role of AOA in ammonia oxidation in WWTSs using different techniques.
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