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Abstract
Humans rely on microbial communities in both natural and applied settings. One such applied setting is
wastewater treatment plants, which use microbial communities to remove pollutants. However, the
stability of the taxonomic diversity in these settings is not well understood. To close this gap, researchers
examined how the microbial community in activated sludge changed over time in a full-scale wastewater
treatment plant. For the �rst 3 years of a 9-year series, the microbial community �uctuated around a
stable average. Then a bleaching event, marked in red under the timeline, abruptly pushed the community
to an alternative stable state, where the originally dominant Actinobacteriota were disproportionally
depleted and replaced with Proteobacteria, but these taxonomic changes led to little change in either the
metabolic pro�le of the community or system performance. In a �ne-scale analysis of dynamics, the
researchers identi�ed cohorts that dominated at different periods. In a �ne-scale analysis of dynamics,
the researchers identi�ed cohorts that dominated at different periods. These cohorts exhibited
successional dynamics on both seasonal and longer timescales due to shifts in temperature and
changes in mean residence time, respectively. This study suggests that a given set of similar
environmental conditions can support different microbial community stable states, but that those
different stable states can perform the same cellular functions.


