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Development of novel control technology for wastewater treatment process based
on multi-omics data and machine learning
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We aim to discover the control factors of wastewater treatment by employing

microbial community structure, metagenome assembled genome, and operational data. The major outcomes
are (1) The microbial community analysis in activated sludge processes during the operational
period after an increase in the wastewater flow rate showed that increased flow rate has an impact
on Nitrosomonas populations. (2) Ecogenomic analysis of lab-scale anaerobic reactor treating
food-processing wastewater revealed the biodegradation flow of amino acids. (3) We constructed a
lab-scale reactor to treat polyethylene terephthalate production wastewater and achieved high COD
removal rate. In addition, we elucidated the mechanism of aromatic compounds degradation based on
metagenomic analysis. Overall, functionally and phylogenetically diverse microorganisms unite to
form a metabolic network to perform bioconversion of organic/inorganic compounds in wastewater
sludge microbiota.
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( 3B) Effects of the Wastewater Flow Rate
on Interactions between the Genus Nitrosomonas and Diverse Populations in an Activated
Sludge Microbiome Narihiro
T. et al., Microbes Environments 34(1):89-94, 2019.
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Ecogenomics Reveals
Microbial Metabolic Networks in a Psychrophilic Methanogenic Bioreactor Treating Soy

Sauce Production Wastewater
Narihiro T. et al., Microbes Environments 36(4):ME21045, 2021.
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cotreatment of purified terephthalate
and dimethyl terephthalate manufacturing wastewater by a mesophilic upflow anaerobic
sludge blanket reactor and the microbial ecology relevant to aromatic compound
degradation

Kuroda K., Narihiro T. ( ) et al., Water Research doi:
10.1016/j .watres.2022.118581.2022
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Simplify and understand the wastewater treatment microbiome
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