
Challenge to the global Problems of “food” and “energy”Challenge to the global Problems of “food” and “energy”

2-24-16 Naka-cho, Koganei-shi, Tokyo 184-8588

● JR Chuo Line “ Higashi-Koganei Station” 
　 South Exit :  About 8 minutes walk
     nonowa Exit: About 6 minutes walk
●JR Chuo Line “ Musashi-Koganei Station” (South Exit)
　 About 20 minutes walk
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研究支援課

www.tuat.ac.jp/outline/overview/access/

府中キャンパス（本部・農学部）
●JR中央線 国分寺駅より　
　南口 府中駅行バス
　（2番乗場 明星学苑経由） 約10分 
　東京農工大学前下車

●京王線 府中駅より
　北口 国分寺駅南口行バス
　（3番乗場 明星学苑経由） 約7分 
　東京農工大学前下車

●JR武蔵野線 北府中駅より
　徒歩約12分

小金井キャンパス（工学部）

小金井キャンパス

小金井キャンパス

●JR中央線 東小金井駅
　南口より徒歩約8分
　nonowa口より徒歩約6分

●JR中央線 武蔵小金井駅
　南口より徒歩約20分

先端産学連携
研究推進センター（URAC）
※技術的な研究内容、連携に関する
　ご相談はURACまで

〒184-8588 東京都小金井市中町2-24-16
TEL︓042-388-7550、7273
FAX︓042-388-7553
E-ｍail︓urac@ml.tuat.ac.jp

府中キャンパス

国立大学法人  

東京農工大学
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研究支援課

www.tuat.ac.jp/outline/overview/access/

府中キャンパス（本部・農学部）
●JR中央線 国分寺駅より　
　南口 府中駅行バス
　（2番乗場 明星学苑経由） 約10分 
　東京農工大学前下車

●京王線 府中駅より
　北口 国分寺駅南口行バス
　（3番乗場 明星学苑経由） 約7分 
　東京農工大学前下車

●JR武蔵野線 北府中駅より
　徒歩約12分

小金井キャンパス（工学部）

小金井キャンパス

小金井キャンパス

●JR中央線 東小金井駅
　南口より徒歩約8分
　nonowa口より徒歩約6分

●JR中央線 武蔵小金井駅
　南口より徒歩約20分

先端産学連携
研究推進センター（URAC）

3F  先端産学連携研究推進センター
2F  研究支援課 産学連携室  

※技術的な研究内容、連携に関する
　ご相談はURACまで

〒184-8588 東京都小金井市中町2-24-16
TEL︓042-388-7550、7273
FAX︓042-388-7553
E-ｍail︓urac@ml.tuat.ac.jp

研究推進部研究支援課

府中キャンパス

国立大学法人  

東京農工大学
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府中キャンパス（本部・農学部）
●JR中央線 国分寺駅より　
　南口 府中駅行バス
　（2番乗場 明星学苑経由） 約10分 
　東京農工大学前下車

●京王線 府中駅より
　北口 国分寺駅南口行バス
　（3番乗場 明星学苑経由） 約7分 
　東京農工大学前下車

●JR武蔵野線 北府中駅より
　徒歩約12分

小金井キャンパス（工学部）

小金井キャンパス

●JR中央線 東小金井駅
　南口より徒歩約8分
　nonowa口より徒歩約6分

●JR中央線 武蔵小金井駅
　南口より徒歩約20分

先端産学連携
研究推進センター（URAC）

3F  先端産学連携研究
2F  研究支援課 産学連携室  

※技術的な研究内容、連携に関する
　ご相談はURACまで

〒184-8588 東京都小金井市中町2-24-16
TEL︓042-388-7550、7273
FAX︓042-388-7553
E-ｍail︓urac@ml.tuat.ac.jp

研究推進部研究支援課
※事務的なご相談は研究支援課まで

●研究支援課（府中）
〒183-8538 東京都府中市晴見町3-8-1
TEL︓042-367-5639 　FAX︓042-367-5898
E-mail︓kenkyu1@cc.tuat.ac.j p

●研究支援課 産学連携室（小金井）
〒184-8588 東京都小金井市中町2-24-16

府中キャンパス
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東京農工大学
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府中キャンパス（本部・農学部）
JR中央線 国分寺駅より　

　南口 府中駅行バス
2番乗場 明星学苑経由） 約10分 

　東京農工大学前下車

京王線 府中駅より
　北口 国分寺駅南口行バス
　（3番乗場 明星学苑経由） 約7分 
　東京農工大学前下車

JR武蔵野線 北府中駅より

小金井キャンパス（工学部）

小金井キャンパス

小金井キャンパス

JR中央線 東小金井駅
　南口より徒歩約8分
　nonowa口より徒歩約6分

JR中央線 武蔵小金井駅
　南口より徒歩約20分

先端産学連携
研究推進センター（URAC）
※技術的な研究内容、連携に関する
　ご相談はURACまで

〒184-8588 東京都小金井市中町2-24-16
TEL︓042-388-7550、7273
FAX︓042-388-7553

府中キャンパス

国立大学法人  
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府中キャンパス（本部・農学部）
●JR中央線 国分寺駅より　
　南口 府中駅行バス
　（2番乗場 明星学苑経由） 約10分 
　東京農工大学前下車

●京王線 府中駅より
　北口 国分寺駅南口行バス
　（3番乗場 明星学苑経由） 約7分 
　東京農工大学前下車

●JR武蔵野線 北府中駅より
　徒歩約12分

小金井キャンパス（工学部）

小金井キャンパス

小金井キャンパス

●JR中央線 東小金井駅
　南口より徒歩約8分
　nonowa口より徒歩約6分

●JR中央線 武蔵小金井駅
　南口より徒歩約20分

先端産学連携
研究推進センター（URAC）

3F  先端産学連携研究推進センター
2F  研究支援課 産学連携室  

管理棟
CUBE
管理棟
CUBE

先端産学連携研究推進センター

※技術的な研究内容、連携に関する
　ご相談はURACまで

〒184-8588 東京都小金井市中町2-24-16
TEL︓042-388-7550、7273
FAX︓042-388-7553
E-ｍail︓urac@ml.tuat.ac.jp

研究推進部研究支援課
※事務的なご相談は研究支援課まで

●研究支援課（府中）
〒183-8538 東京都府中市晴見町3-8-1
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研究支援課

www.tuat.ac.jp/outline/overview/access/

府中キャンパス（本部・農学部）
●JR中央線 国分寺駅より　
　南口 府中駅行バス
　（2番乗場 明星学苑経由） 約10分 
　東京農工大学前下車

●京王線 府中駅より
　北口 国分寺駅南口行バス
　（3番乗場 明星学苑経由） 約7分 
　東京農工大学前下車

●JR武蔵野線 北府中駅より
　徒歩約12分

小金井キャンパス（工学部）

小金井キャンパス

小金井キャンパス

●JR中央線 東小金井駅
　南口より徒歩約8分
　nonowa口より徒歩約6分

●JR中央線 武蔵小金井駅
　南口より徒歩約20分

先端産学連携
研究推進センター（URAC）

3F  先端産学連携研究推進センター
2F  研究支援課 産学連携室  

管理棟
CUBE
管理棟
CUBE

先端産学連携研究推進センター
（インキュベーション施設）

※技術的な研究内容、連携に関する
　ご相談はURACまで

〒184-8588 東京都小金井市中町2-24-16
TEL︓042-388-7550、7273
FAX︓042-388-7553
E-ｍail︓urac@ml.tuat.ac.jp

研究推進部研究支援課
※事務的なご相談は研究支援課まで

●研究支援課（府中）
〒183-8538 東京都府中市晴見町3-8-1
TEL︓042-367-5639 　FAX︓042-367-5898
E-mail︓kenkyu1@cc.tuat.ac.j p

●研究支援課 産学連携室（小金井）
〒184-8588 東京都小金井市中町2-24-16
TEL︓042-388-7008 　FAX︓042-388-7280
E-mail︓kenkyu2@cc.tuat.ac.jp
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府中キャンパス（本部・農学部）
●JR中央線 国分寺駅より　
　南口 府中駅行バス
　（2番乗場 明星学苑経由） 約10分 
　東京農工大学前下車

●京王線 府中駅より
　北口 国分寺駅南口行バス
　（3番乗場 明星学苑経由） 約7分 
　東京農工大学前下車

●JR武蔵野線 北府中駅より
　徒歩約12分

小金井キャンパス（工学部）

小金井キャンパス

小金井キャンパス

●JR中央線 東小金井駅
　南口より徒歩約8分
　nonowa口より徒歩約6分

●JR中央線 武蔵小金井駅
　南口より徒歩約20分

先端産学連携
研究推進センター（URAC）

3F  先端産学連携研究推進センター
2F  研究支援課 産学連携室  

※技術的な研究内容、連携に関する
　ご相談はURACまで

〒184-8588 東京都小金井市中町2-24-16
TEL︓042-388-7550、7273
FAX︓042-388-7553
E-ｍail︓urac@ml.tuat.ac.jp

研究推進部研究支援課
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先端産学連携
研究推進センター（URAC）

3F  先端産学連携研究推進センタ
2F  研究支援課 産学連携室  

※技術的な研究内容、連携に関する
　ご相談はURACまで

〒184-8588 東京都小金井市中町2-24-16
TEL︓042-388-7550、7273
FAX︓042-388-7553
E-ｍail︓urac@ml.tuat.ac.jp

研究推進部研究支援課
※事務的なご相談は研究支援課まで

●研究支援課（府中）
〒183-8538 東京都府中市晴見町3-8-1
TEL︓042-367-5639 　FAX︓042-367-5898
E-mail︓kenkyu1@cc.tuat.ac.j p
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TUAT aims to become a world-leading research university 
through scientific exploration of agriculture, engineering, and 
related interdisciplinary fields. In 2016, to strengthen our 
advanced research capabilities, TUAT established the Institute 
of Global Innovation Research (GIR). At the GIR, we promote 
international collaborative research in the three key fields of 
Food, Energy and Life Sciences. We also endeavor to further the 
careers of promising young researchers and assist them in 
working on an international scale.
Our strategic research teams welcome the world’s leading 
researchers as core faculty members in each of our fields of 
research while encouraging TUAT researchers and students to 
study abroad to build a network for conducting advanced 
research through international collaborations.
In 2020, we took our efforts further by establishing the Global 
Research Hub (GRH), which consists of research units that 
were formed from our strategic research teams. At the GRH, we 
strive to realize the establishment of independent research 

centers that also participate in international collaboration.
In April 2025, we launched the ARC Teams initiative (Strategic Research Teams for Advanced 
Research Careers), aimed at advancing the sophistication of our research activities by combining 
our traditional practices of hiring and inviting foreign researchers with the overseas dispatch of 
our faculty members. Through these two-way exchanges, we aim to simultaneously accelerate 
international joint research and strengthen the basic research capabilities of our faculty members.
We will continue to promote the creation of new initiatives to further enhance our globally 
competitive research capabilities by building upon a foundation of international collaboration.

GIR Dean
Prof. Tomoko Yoshino

Message Approaches
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History

 Established “Global Innovation Research Organization (GIRO)”
  launched with 9 Strategic Research Teams

 Reorganization of “GIRO” as “Institute of Global Innovation Research (GIR)”
  integrates all of the following organizations
   ・Global Innovation Research Organization
   ・Women’s   Future Development Organization
   ・Organization for Promotion of Tenure-track System
   ・Innovation Advancement Organization

 Launched “Field Group” and “Strategic Research Initiative for
  Interdisciplinary Field” in the GIR

 Removed“Innovation Advancement Organization” from the GIR

 Launched “Global Research Hub (GRH)”in the GIR
  Termination of  “Field Group” and “Strategic Research Initiative for 
  Interdisciplinary Field”

 Launched two research centers in the GRH
   ・Research Center of Informatics for Human-Animal Interaction
　 ・Research Center for Nitrogen and Phosphorus Upcycling

 Launched ARC teams in the GIR

2014

2016

2018

2019

2022
 

2023

2025



Global Research Hub    (GRH)Global Research Hub    (GRH)

Prof. Toshihisa Tanaka
Division of Advanced Electrical and 
Electronics Engineering, Institute of 
Engineering

Dr. Fabien Lotte
Inria Centre at the University

of Bordeaux (France)

Research Center of Informatics
for Human-Animal Interaction

Prof. Akihiko Terada
Division of Applied Chemistry, 
Institute of Engineering

Dr. Susanne Lackner
Technical University of Darmstadt 

(Germany)

Research Center for Nitrogen
and Phosphorus Upcycling

Determining the role of global agricultural systems in 
mitigating flood events

Julien Boulange Team

Assoc. Prof. Julien Boulange 准
Division of International Environmental 
and Agricultural Science, Institute of 
Agriculture

Dr. Simon Gosling
University of Nottingham (U.K.)

Kato Team

Prof. Tasuku Kato
Division of International Environmental 
and Agricultural Science, Institute of 
Agriculture

Dr. Claudio Gandolfi
University of Milan

(Italy)

Watershed scale ecosystem services assessment through water 
saving irrigation with Smart Agriculture

FoodFood
 Food is one of the critical challenges that the 
international community is currently facing. 
Particularly, food 
shortages afflict many people living mainly 
in the Asia-Pacific region. 
 Because these problems relate closely with 
global environmental concerns, "Food" as a 
priority theme encompasses both food 
production and environmental science to 
solve these issues.

Dr. Xu Fang
University of Southampton (U.K.)

Prof. Wakana Kubo
Institute of Global Innovation 
Research

Metasurface Energy Harvesting
for powering IoT devices

Kubo Team

Prof. Ikuo Mizuuchi
Division of Advanced Mechanical Systems 
Engineering, Institute of Engineering

Dr. Václav Hlaváč
Czech technical university

(Czech Republic)

Towards Three-Dimensional Autonomous Mobile Robot through the 
International Joint Research on Informatics, Robotics, Cybernetics, 

and Artificial Intelligence

Mizuuchi Team

Assoc. Prof. Etsuro Iwama
Division of Applied Chemistry, 
Institute of Engineering

Dr. Patrice Simon
Paul Sabatier University (France)

Next Gen. Post-Li-ion Batteries
for Carbon Neutral Society

Iwama TeamEnergyEnergy
 The rising energy consumption on a global 
scale in recent years is expected to continue, 
and energy issues should therefore be 
considered to be a great challenge facing 
humanity. 
 "Energy" as a priority theme addresses 
energy problems according to the 
application of capacitors, LED, and ionic 
liquids, while adding a new dimension to 
these research areas.

Prof. Kaori Sakurai
Division of Biotechnology and Life 
Science, Institute of Engineering

Dr. Bengang Xing
Nanyang Technological University

(Singapore)

Development and target identification of anticancer and antifungal 
agents for new therapeutic modalities

Sakurai Team

Assoc. Prof. Tatsuya Usui
Division of Animal Life Science, 
Institute of Agriculture

Dr. Wael Mohamed El-Deeb
King Faisal University

(Saudi Arabia)

Establishment of a research base using organoids 
from non-model organisms

Usui Team

Assoc. Prof. Kohei Yatabe
Division of Advanced Electrical and 
Electronics Engineering, Institute of 
Engineering

Dr. Andrzej Cichocki
Polish Academy of Science

(Poland)

Mathematical Modeling and Deep Learning for 
Small-Data AI

Yatabe Team

Dr. Zeki Yilmaz
Bursa Uludag University 

(Turkey)

Evaluation of the interplay between oncological and 
cardiovascular diseases in veterinary medicine

Hamabe Team

Assoc. Prof. Lina Hamabe 
Division of Animal Life Science, 
Institute of Agriculture　

Life ScienceLife Science
 Life science has a significant impact on our 
health and well-being and is an important 
science area that directs us to find a 
solution for food and energy issues as a 
fundamental technology. 
 "Life Science" as a priority theme pushes 
and precedes the edge of technical 
possibility, mainly in protein synthesis and 
life science itself.

Teams

Teams for Advanced Research Career (ARC)Teams for Advanced Research Career (ARC)

Prof. Munemitsu Akasaka
Institute of Global Innovation 
Research

Dr. Tatsuya Amano
The University of Queensland

 (Australia)

Research on biodiversity and ecosystem conservation taking into 
account synergies and trade-offs of ecosystem services

Akasaka Team

Prof. Ryuji Kawano
Division of Biotechnology and Life Science, 
Institute of Engineering

Dr. Takanari Inoue
Johns Hopkins University

(U.S.A.)

Lipid Modalities: Integrative Approaches Combining Metabolomic 
Profiling and Synthetic Membrane Systems

Kawano Team

Prof. Makoto Yoshida
Division of Natural Resources and 
Ecomaterials, Institute of Agriculture

Dr. Redouane Borsali
Grenoble Alpes University 

(France)

Establishment of a platform for developing innovative woody 
biomass materials based on the hierarchical structure of trees

Yoshida Team



カ国大学機関

1

世界の大学・研究機関との国際共同研究の推進重点分野Ⅱ: エネルギー重点分野Ⅰ: 食料 重点分野Ⅲ: ライフサイエンス

東京農工大学グローバルイノベーション研究院Tajikistan

Foreign Researchers Visiting TUAT

Asia Oceania North America Latin America Europe Middle East Africa Cumulative
Headcount

71 24 143 6 177 7 2 430

プレスリリース 年度別件数

2014年度 (8月~) 5 / 15件
2015年度 6 / 14件
2016年度 9 / 21件
2017年度 13 / 25件
2018年度 13 / 27件
2019年度 32 / 52件
2020年度 26 / 47件
2021年度 40 / 67件
2022年度 35 / 61件
2023年度 32 / 61件
2024年度 41 / 59件

GIR所属教員における
プレスリリース件数推移

Asia
16.5%

Oceania
5.6%

North 
America
33.3%

Latin 
America

1.4%

Europe
41.2%

Middle East
1.6%

Africa
0.5%

◆ GIR Open Seminar ◆ Press Release

◆ Number of WoS International Co-Authored Papers
     (GIR vs Non-GIR)

◆ WoS International Co-authored Papers

◆ 43 Countries, 186 Universities

Research Collaborations

What are the benefits of conducting research at GIR?

  ・Less negative impact in the COVID-19 pandemic

  ・ Positive impact on students by working with world’s  top researchers

2021 - 2023 Koike Team

What are the benefits of conducting research at GIR?

  ・Trusted collaborators

  ・Opportunity for biweekly free-discussion with overseas collaborators

  ・Students entering a doctoral program

2019 - 2021 Arakaki Team

What are the benefits of conducting research at GIR?
  ・Deeply recognised the importance of submitting to top journals and improving
     the quality of research through the collaboration with world’s  top researchers
  ・New overseas research collaborators through existing team members
  ・The increasing number of co-authors brings the opportunities to organize 
     sessions at international conference, write opinion papers, and etc.
  ・Increasing number of co-author invitations

2018 - 2021 Terada Team
A new nitrogen management system in water/wastewater treatment

Research on biodiversity and ecosystem conservation taking into account synergies and trade-offs of ecosystem servicesh

Title : The role of non-English-language science in informing national biodiversity assessments

Nature Sustainability 6 (7) , 845-854 (2023)

DOI10.1038/s41893-023-01087-8

2023/10/23 16:18 Volume 6 Issue 7, July 2023

https://www.nature.com/natsustain/volumes/6/issues/7 1/4

Volume 6 Issue 7, July 2023

Advancing zinc batteries for market adoption
Aqueous zinc batteries offer a more sustainable solution to the ever-growing energy storage demands. The hybrid

electrolyte design proposed by Ji and colleagues raises the efficiency of the zinc metal anode to nearly 100% even under
stringent conditions, getting this battery technology closer to practical applications.

See Jiang et al.

Image: Francesco Scatena / Alamy Stock Photo. Cover Design: Valentina Monaco.
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Moving forward with batteries
As the research community remembers John Bannister Goodenough for his contributions to the development of batteries, we reflect on his legacy, what it means to sustainability and where
we go next in the quest for a more sustainable future.

Editorial  21 Jul 2023

Most rocks trap CO
Carbon capture technologies are of utmost importance for the mitigation of climate change. Now, a study shows that all polymineralic rocks, regardless of their composition, can trap
significant amounts of CO  through mechanochemical processing.

Ioannis Rigopoulos

News & Views  13 Mar 2023

2

2

Upcycle for enhanced performance
A method for recycling cathodes without fully breaking down the valuable material, and then upgrading it, produces batteries that can provide stable operation at high voltages, enabling
enhanced energy-storage possibilities.

nature  nature sustainability  volumes  volume 6  issue 7

Understanding and application of regulation mechanisms of hardness and toughness of biological hard materials

2023/10/23 16:23 Volume 586 Issue 7830, 22 October 2020

https://www.nature.com/nature/volumes/586/issues/7830#Research 1/8

Volume 586 Issue 7830, 22 October 2020

Vaccine design
The cover image draws on aspects of Bauhaus artist Paul Klee’s famous notebooks to reimagine the quest for a vaccine

against SARS-CoV-2. The drive to create an effective vaccine to mitigate the COVID-19 pandemic has seen researchers
move from genetic sequence of the virus to clinical trials at unprecedented speed. This week’s issue features a number of

papers that probe design strategies and clinical trial results for vaccine candidates to combat the virus. In addition, a

Review presents a round-up of vaccines in development, noting that signs so far suggest that a safe and effective vaccine
could be realized on a timescale of months rather than years.

Cover image: Nik Spencer for Nature.
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Why decoding the immune response to COVID matters for vaccines
Nature’s second progress report on the pandemic looks at the key factors to making vaccines safe, effective and welcomed by the public.

Editorial  21 Oct 2020

COVID-19 vaccines: time to talk about the uncertainties
Plan now for decisions on which vaccines should go to whom, when and how often.

Kanta Subbarao

World View  20 Oct 2020

Famed geyser Old Faithful went quiet in drought’s grip
Future climate change could slow the eruptions of the legendary volcanic spring.

nature  volumes  volume 586  issue 7830

Title : zzzToughening mechanisms of the elytra of the diabolical ironclad beetle

Nature 586, 543-548 (2020)

DOI10.1038/s41586-020-2813-8

Prof. David Kisailus

University of California
Irvine (U.S.A.）

Prof. Munemitsu akasaka

TUAT

Korea Advanced Institute of 
Science and Technology 

(Republic of Korea)

Dr. Sukhwan Yoon

Dr. Tatsuya Amano

University of Queensland
（Australia）

Prof. Atsushi Arakaki

TUAT

TUAT

Prof. Akihiko Terada

Title︓ Organic carbon determines nitrous oxide consumption activity of

clade I and II nosZ bacteria: Genomic and biokinetic insights

Water Research 209 , 117910 (2022) DOI10.1016/j.watres.2021.117910

Organic carbon determines nitrous oxide consumption activity of clade I 
and II nosZ bacteria: Genomic and biokinetic insights 

Chuang Qi a,b, Yiwen Zhou b, Toshikazu Suenaga b,c,h, Kohei Oba b, Jilai Lu a, Guoxiang Wang d,e, 
Limin Zhang e,f, Sukhwan Yoon g, Akihiko Terada b,h,* 

a College of Food Science and Engineering, Nanjing University of Finance and Economics, Nanjing 210023, China 
b Department of Chemical Engineering, Tokyo University of Agriculture and Technology, 2-24-16 Naka Koganei, Tokyo 184-8588, Japan 
c Department of Chemical Engineering, Hiroshima University, Hiroshima 739-8527, Japan 
d School of Environment, Nanjing Normal University, Nanjing 210023, China 
e Jiangsu Engineering Lab of Water and Soil Eco-remediation, Nanjing Normal University, Nanjing 210023, China 
f Green Economy Development Institute, Nanjing University of Finance and Economics, Nanjing 210023, China 
g Department of Civil and Environmental Engineering, Korea Advanced Institute of Science and Technology, Daejeon 34141, Korea 
h Institute of Global Innovation Research, Tokyo University of Agriculture and Technology, 3-8-1 Harumi-cho, Fuchu, Tokyo, 185-8538, Japan   

A R T I C L E  I N F O   

Keywords: 
Nitrous oxide reductase 
Carbon sources 
nosZ gene 
Biokinetics 
Genomic analysis 

A B S T R A C T   

Harnessing nitrous oxide (N2O)-reducing bacteria is a promising strategy to reduce the N2O footprint of engi-
neered systems. Applying a preferred organic carbon source as an electron donor accelerates N2O consumption 
by these bacteria. However, their N2O consumption potential and activity when fed different organic carbon 
species remain unclear. Here, we systematically compared the effects of various organic carbon sources on the 
activity of N2O-reducing bacteria via investigation of their biokinetic properties and genomic potentials. Five 
organic carbon sources—acetate, succinate, glycerol, ethanol, and methanol—were fed to four N2O-reducing 
bacteria harboring either clade I or clade II nosZ gene. Respirometric analyses were performed with four N2O- 
reducing bacterial strains, identifying distinct shifts in DO- and N2O-consumption biokinetics in response to the 
different feeding schemes. Regardless of the N2O-reducing bacteria, higher N2O consumption rates, accompanied 
by higher biomass yields, were obtained with acetate and succinate. The biomass yield (15.45 ± 1.07 mg- 
biomass mmol-N2O−1) of Azospira sp. strain I13 (clade II nosZ) observed under acetate-fed condition was 
significantly higher than those of Paracoccus denitrificans and Pseudomonas stutzeri, exhibiting greater metabolic 
efficiency. However, the spectrum of the organic carbon species utilizable to Azospira sp. strain I13 was limited, 
as demonstrated by the highly variable N2O consumption rates observed with different substrates. The potential 
to metabolize the supplemented carbon sources was investigated by genomic analysis, the results of which 
corroborated the N2O consumption biokinetics results. Moreover, electron donor selection had a substantial 
impact on how N2O consumption activities were recovered after oxygen exposure. Collectively, our findings 
highlight the importance of choosing appropriate electron donor additives for increasing the N2O sink capability 
of biological nitrogen removal systems.   

1. Introduction 

Nitrous oxide (N2O) is an important ozone-depleting substance and 
powerful greenhouse gas that is approximately 265 times more potent 
than CO2 (Ravishankara et al., 2009; IPCC, 2014). The atmospheric N2O 
concentration has gradually increased by 0.73 ppb per year over the last 
three decades (Tian et al., 2020). Although N2O emissions are mainly 
derived from agricultural activities (Reay et al., 2012), the contribution 

from wastewater treatment plants (WWTPs) should be closely moni-
tored. The necessity for this is indicated by recent reports claiming that 
the amount of N2O emitted during biological nitrogen removal in 
WWTPs accounts for 0–14.6% of a total nitrogen load and is more 
substantial than initially expected (Law et al., 2012; Yoon et al., 2017). 
N2O is produced during biological nitrogen removal in WWTPs, e.g., 
from ammonia oxidation, nitrifier denitrification, and incomplete het-
erotrophic denitrification (Kampschreur et al., 2009). Therefore, recent 
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