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Anammox is a central process in the biological nitrogen cycle
that facilitates the anaerobic conversion of nitrite and ammonium
into N, and nitrate. It plays an important role as one of two
known processes that removes fixed nitrogen from the
environment, and by facilitating the anaerobic conversion of
nitrite and ammonium into N, and nitrate, functions as a self-
contained nitrogen conversion network. There is also emerging
evidence of variations in anammox metabolism and physiology
that make it yet more complex.

We have performed batch stable isotope fractionation
experiments in wastewater treatment systems performing
anammox. These systems feature complex biofilms retained on
plastic carriers that are composed of ~10% anammox bacteria,
but whose activity is dominated by the anammox metabolism, as
shown by metagenomic, metatranscriptomic, and stoichiometric
analyses. These systems can be used to draw connections
between the study of anammox in pure or enriched culture-based
experiments and more complex natural or engineered settings.
We find that the nitrogen isotope effect imparted by ammonium
consumption, '*g(NH,"), varies broadly, between ~15%o and
30%o, and appears to be controlled by the supply of ammonium.
The isotope effect associated with the conversion of nitrite to N,
13(NO,—N,), appears to be relatively stable at 13.5%o = 3.7%o,
matching the stability seen in microbial community data.
Together this supports the conclusion from past pure culture
studies that this parameter reflects what anammox species are
present. Finally, in a two-month temperature-perturbation and
response experiment we found that nitrogen and oxygen isotope
measurements in nitrite and nitrate reflected shifts observed in
microbial community and chemical data, and therefore can be
used to complement and extend these other approaches, and to
diagnose microbial processes in a complex system.





