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Abstract of this thesis

Anaerobic ammonium oxidizing bacteria are
chemolithoautotrophic, in which ammonium is oxidized
by nitrite as an electron acceptor to form nitrogen gas
under anaerobic condition, is a one of the main
biological nitrogen conversion processes in the global
nitrogen cycle[1][2]. This newly discovered nitrogen
cycle reaction provided a possible mechanism for
previously unexplained N-deficits in anoxic
environments[3].

Disproportionation is the same compound acting as both
electron donor and electron acceptor in a redox reaction
[4]. Disproportionation is a significance reaction for
microorganisms. Some bacteria could conserve energy
for growth under unfavourable condictions by
disproportionation[4][5].

Hydroxylamine disproportionation is a physicochemical
and biological process in nature, where hydroxylamine
conversion into nitrogen gas and ammonium. It may be a
a general and essential anammox characteristic. However,
up to now, it’s not well understood and still very limited
study. The information and knowledge regarding
hydroxylamine disproportionation may fully understand
the role of hydroxylamine in anammox metabolism and
expand our understanding of anammox bavteria in
natural eco-systems.

Enrichment anammox biomass of “Candidatus Brocadia
sinica”, “Candidatus Jettenia caeni” and “Candidatus
Scalindua japonica” were used to conduct several batch
experiments to investigate the true response upon
hydroxylamine addition to anammox culture. In the
experiments, acetylene was used. Acetylene is an
irreversible inhibitor of ammonia oxidation in
Nitrosomonas but has no effect on hydroxylamine

oxidation at concentrations sufficient to completely
inactivate ammonia oxidation. For anammox bacteria,
acetylene is known to inhibit anammox process with
95% inhibition at ~30μM, but mechanism is unclear at
this moment. Addition of acetylene was in order not to
confound in vitro analysis anammox reaction and
hydroxylamine disproportionation if disproportionation
occurs and was not taken into consideration.

Anammox bacteria could carry out hydroxylamine
disproportionation. It is a prevalent phenomenon
among different anammox species. Alkaline condition
may be more appropriate for hydroxylamine
disproportionation. This may attribute from the higher
anammox activity at pH 7 – 8 reported before.
Hydroxylamine consumption rate from high initial
concentration( ≥ 5mM) was slower than low
concentration i.e 2.5mM. High initial hydroxylamine
concentration could inhibit hydroxylamine
disproportionation due to probably toxicity but
mechanism is unclear.

Incubation of anammox biomass with hydroxylamine
in up-flow column reactors. Results showed anammox
bacteria consumed hydroxylamine, but they could not
grow on hydroxylamine due to probably toxicity or
inhibition of biomass synthesis but mechanism is
unclear at this moment.

Taken together, in this study we successfully
demonstrated hydroxylamine disproportionation is a
prevalent phenomenon among different anammox
species.
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