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Our research topics in 2022 were as follow:
1) Development of a self-sustainable sewage treatment system

2) Development of an early warning system for COVID-19 centered on wastewater-based epidemiology

3) Development of evaluation approaches for the effect of climate change and land utilization change on natural environments

4) Mechanisms of flood wood generation caused by global warming and forest industry declination

5) Waste and wastewater treatment using environmental biotechnologies and microbial community analysis
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SKH#ZENL. BEFRY YL EAR0.22um THEBLT
SR d 22 & T Patescibacteria ICB 9 5 M A YW O A%
BEEXEZ10EU EICTZCEN TS, FEEBRRICRSNS

Understanding activated sludge
microbiome

Biological wastewater treatment is one of the core technologies in sewer
systems. Treatment processes are driven by microorganisms, but our
understanding of the sewage-treating microbiome is limited. Analysis of
prokaryotes has traditionally involved isolation and cultivation, but the
majority of microorganisms are in fact difficult to cultivate, and it is said
that only 1-15% of microorganisms in activated sludge can be cultured.
Molecular biological techniques have been introduced as a culture-
independent approach for analyzing environmental microorganisms.
Our laboratory investigated the microbial community and core
microorganisms in activated sludge in Japanese sewage treatment plants.
We estimated that there are 400-1,100 genera and 600-1,500 species in
activated sludge. The community structure at the phylum level revealed
that Proteobacteria (Alphaproteobacteria, Gammaproteobacteria, and
Deltaproteobacteria) and Bacteroidetes were dominant. In addition,
Acidobacteria, Actinobacteria, Chloroflexi, Firmicutes, Nitrospirae,
and Patescibacteria were present at an average rate of more than 1%.
There were 32 genus-level operational taxonomic units common to all
samples as core microbiota, accounting for approximately 25% of the
relative abundance. Some members of the core microorganisms in
Japanese activated sludge were identical to those found from activated
sludge in other countries, but most of the core microorganisms were
unique to Japanese activated sludge.

We also conducted detailed investigation of Patescibacteria present in
activated sludge. By taking an advantage of the small cell size of
Patescibacteria, we filtered activated sludge samples through a 0.45-um
pore size filter before analysis. It was found that the relative abundance
of Patescibacteria increased more than 10-fold. The number of
operational taxonomic units (97% sequence identity) of Patescibacteria
found in activated sludge increased about six-fold after size-fractionation
treatment, revealing the greater diversity of Patescibacteria in activated
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Fig.1 Activated sludge bioprocess in a sewage treatment plant.

Fig.2 Microorganisms in activated sludge.

sludge, which had been overlooked so far. The metagenomic analysis
also revealed the diversity of Patescibacteria in activated sludge. We
were able to recover bins of Patescibacteria, and obtained basic
knowledge that may contribute to the elucidation of the physiology and
ecology of Patescibacteria in an activated sludge ecosystem.
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