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Analysis of reducing mechanisms of solid-phase humic substances by unknown
extracellular electron transfer pathways of bacteria.
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In this study, we investigated mechanisms of reduction of solid phase humic
substances by microorganisms and revealed microorganisms related in humin reduction. Specifically,
we have carried out (i) examination of mechanism of humin reduction using Shewanella oneidensis MR-1

as a model electrochemically active bacterium and (ii) identification of humin reducing bacteria
using a next generation sequencer.



pH 3

Zhang and Katayama

Katayama, Environ Sci Technol., 46(12), 6575-6583, 2012
Dehalobacter Pseudomonas Shewanella

Sporomusa

Chemosphere, 269: 128697, 2021

Pham et al., Surf Interface Anal., 1-8, 2018

Kouzuma et al., Frontiers in microbiology, 6:609, 2015

Bioelectrochemical systems: BES

BES

(1)
S. oneidensis MR-1
OmcA MtrC

2012

Zhang and

Geobactor
(Pham et al.,

BES

Shewanella oneidensis MR-



()
334 mL 1 3

(p 5 mm, 15 cm) (p 0.8 mm, 1 m)
Ag/AgCI
10gLt?
®3)
-600 mV +300 mV (vs.
Ag/AgCl) 2

(4) 16S rRNA
total DNA  FastDNA SPIN Kit for Soil (MP Biomedicals)

DNA 16S rRNA
V3-V4
giime2 (ver. 2021.2) silva (ver. 138)
Galaxy
(http://huttenhower.sph.harvard.edu/galaxy/) Linear discriminant analysis effect

size (LEfSe)

(1) S. oneidensis
Shewanella Geobacter

S. oneidensis
S. oneidensis
S. oneidensis
OmcA MtrC Kondo et al.,
Langmuir, 31(26): 7427-7434, 2015

(2)



16S rRNA

Bacteroidota
13

(Smithella)

Proteobacteria

Proteobacteria

Shannon Chaol
LEfSe

Acidobacteriota  Armatimonadota

Desulfobacterota Firmicutes Planctomycetota
2 Desulfobacterota

Firmicutes (DTUO014)
Bacteroidota Chloroflexi
4
6 13
Shewanella Geobacter
Firmicutes

S. oneidensis MR-1

Firmicutes



3 3 0 2

Dey Sujan Awata Takanori Mitsushita Jumpei Zhang Dongdong Kasal Takuya Matsuura Norihisa 11

Katayama Arata

Promotion of biological nitrogen fixation activity of an anaerobic consortium using humin as an 2021

extracellular electron mediator

Scientific Reports 6567~6567
DOl

10.1038/s41598-021-85955-3

Pham Duyen Minh Kasai Takuya Yamaura Mirai Katayama Arata 269

Humin: No longer inactive natural organic matter 2021

Chemosphere

128697 128697

DOl
10.1016/j -chemosphere.2020.128697

Ha Biec Nhu Pham Duyen Minh Kasai Takuya Awata Takanori Katayama Arata 19
Effect of Humin and Chemical Factors on CO2-Fixing Acetogenesis and Methanogenesis 2022
International Journal of Environmental Research and Public Health 2546 2546

DOl
10.3390/i jerph19052546

16 2 10

Sujan Dey, Takuya Kasai, Arata Katayama

Promotion of Biological Nitrogen Fixation Using Extracellular Electron Mediator-Humin

The Water and Environment Technology Conference Online2020

2020




2021

2021

Sujan Dey, Takuya Kasai, Arata Katayama

Promotion of nitrogen-fixation activity of diverse heterotrophic diazotrophs by supplying extracellular electrons from
humin, a solid-phase humic substance

2021

2021

Arata Katayama, Mahasweta Laskar, Biec Nhu Ha, Duyen Minh Pham, Takuya Kasai

Alternate functionality of humin, a solid-phase humic substance, as extracellular electron mediator in carbon dioxide-
reducing acetogenesis

American Chemical Society, Spring 2021 meeting

2021

Takuya Kasai, Mahasweta Laskar, Arata Katayama

Activation of carbon dioxide reduction by autotrophic acetogen by solid-phase humic substances

World Microbe Forum 2021

2021




Sujan Dey, Takuya Kasai, Arata Katayama

Acceleration of Biological N-fixation by a Solid-phase electron mediator, humin

World Microbe Forum 2021

2021

Biec Nhu HA, Duyen Minh PHAM, Takuya KASAI, Arata KATAYAMA

Activity of CO2-Fixing Acetogenesis and Methanogenesis in Mixed Cultures with Humin under Different Conditions

The Water and Environment Technology Conference Online2021

2021

Tingting HU, Mirai YAMAURA, Duyen minh PHAM, Takuya KASAI, Arata KATAYAMA

Extracellular Electron Mediating Functions Discovered in Fresh Organic Materials and Changes the Functionality in Artificial
Soil

The Water and Environment Technology Conference Online2021

2021

Sujan Dey, Takuya Kasai, Arata Katayama

Humin Promotes the Biological-H2 (Bio-H2) Production of an Anaerobic Consortium Enriched Under Nitrogen-deficient Condition

International Conference on Materials and Systems for Sustainability 2021

2021




Takuya Kasai, Sujan Dey, Takehito Noto, Ryouta Ujibayashi and Arata Katayama

Study on extracellular electron transfer mechanism in humin promoting redox reactions of nitrogen

International Conference on Materials and Systems for Sustainability 2021

2021

Biec Nhu Ha, Duyen Minh Pham, Takuya Kasai, Takanori Awata, Arata Katayama

Effects of chemical factors and microbial community on the activity of CO2-fixing acetogenesis and methanogenesis with the
presence of humin as extracellular electron mediator

International Conference on Materials and Systems for Sustainability 2021

2021

Arata Katayama, Takuya Kasai, Naoko Yoshida

Strategy of anaerobic bioremediation: design of artificial microbial community and bioelectrochemical system

the 41st International Symposium on Halogenated Persistent Organic Pollutants (Dioxin 2021)

2021

Tingting Hu, Mirai Yamaura, Duyen Minh Pham, Takuya Kasai, Arata Katayama

Increase in Extracellular Electron Mediating Function of Rice Straw-artificial Soil Mixture During the Humification

34

2021




34

2021
Pham Duyen Minh
56
2022
Pham Minh Duyen
2022
2022







