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International Urgent Collaborative Projects
Regarding the Coronavirus Disease (COVID-19) within the J-RAPID
Program

1. Title of the Project : "Real-time monitoring of novel coronavirus (SARS-CoV-2) infections
using wastewater-based epidemiology approach®
2. Research/Investigation Period :  2020.7 ~ 2022.3

3. Main Investigators :
Japanese Team (up to 6 people including Principal Investigator)

Name Title Affiliation Project role
Principal Eiji Haramoto | Professor | University of Pl, method
Investigator Yamanashi development,
monitoring
Collaborator Masaaki Associate | Hokkaido Monitoring
Kitajima Professor | University
Collaborator Takahiro Lecturer University of Method
Segawa Yamanashi development

Total Number of participating researchers in the project: 3

Counterpart Team (up to 6 people including Principal Investigator)

Name Title Affiliation Project role
Principal Kyle Bibby Associate | University of Method
Investigator Professor | Notre Dame development,
monitoring
Collaborator Alex Perkins Assistant University of Method
Professor | Notre Dame development
Collaborator Joe Brown Assistant Georgia Institute of | Monitoring
Professor | Technology

Total Number of participating researchers in the project: 3

4 . Objectives and Challenges

In this study, we focused on the detection of SARS-CoV-2 in the feces of individuals
infected with COVID-19, including those with asymptomatic infection, and conducted
wastewater-based epidemiology to monitor SARS-CoV-2 in wastewater. Especially, we
developed techniques to detect SARS-CoV-2 and their mutants in wastewater with high
sensitivity, monitored SARS-CoV-2 in wastewater in Japan and other countries through the
developed techniques, and developed a method to monitor the possibility of extending the
wastewater-based epidemiology to other pathogenic viruses.

5. Results of the research/survey activities
5-1. Results of joint research. Expected future development, ripple effect on society

We worked with researchers who participate in the COVID-19 Global Network to
implement wastewater-based epidemiology in society, and recognized that an important
issue unique to Japan is the low concentrations of SARS-CoV-2 RNA in wastewater, making
detection of SARS-CoV-2 in wastewater difficult. Thus, we have improved the sensitivity of
our detection method, which has made it possible to detect SARS-CoV-2 in wastewater. We
also developed high-throughput quantitative PCR to detect not only SARS-CoV-2 and its



mutants but also other pathogenic viruses, such as influenza viruses and noroviruses. The
technologies developed in this study are indispensable for social implementation of
wastewater-based epidemiology in both developed and developing countries.
Wastewater-based epidemiology can be used to rapidly and efficiently assess the
prevalence of infectious diseases caused by pathogens that may emerge in the future, and
are expected to enhance resilience against infectious diseases.

5 -2. Added Value from International collaborative work

Research progressed extremely well through discussions and information exchange with
researchers participating in the COVID-19 Global Network, led by Associate Professor Kyle
Bibby. We discussed not only detection techniques but also the standardization of analysis
and utilization of the obtained data, and published the results in international journals, thus
developing international collaborative activities. In addition, young researchers (including
graduate students) from the Japanese research group were invited to participate in this
research to provide them with opportunities to be involved in research exchanges with
world-class researchers.

6. Organized workshops/seminars, presentations, papers and other deliverables

+ Organized workshop/seminar: Title, date

- Presentation: Presenters, title, conference

+ Papers :  Authors, title, journals, vol, page, publish year
+ Other deliverables:

+ Media

Paper | Sarmila Tandukar, Niva Sthapit, Ocean Thakali, Bikash Malla, Samendra P.
Sherchan, Bijay Man Shakya, Laxman P. Shrestha, Jeevan B. Sherchand,
Dev Raj Joshi, Bhupendra Lama, Eiji Haramoto: Detection of SARS-CoV-2
RNA in wastewater, river water, and hospital wastewater of Nepal, Science of
the Total Environment, 824:153816, 2022.

Paper | Tomoko Takeda, Masaaki Kitajima, Ngo Thi Thuy Huong, Ahmad Setiyawan,
Tjandra Setiadi, Dang The Hung, Eiji Haramoto: Institutionalising wastewater
surveillance systems to minimise the impact of COVID-19: Cases of
Indonesia, Japan and Viet Nam, Water Science and Technology,
83(2):251-256, 2021.

Prese | Bikash Malla, Ocean Thakali, Takahiro Segawa, Masaaki Kitajima, Eiji
ntation | Haramoto: Application of the microfluidic quantitative PCR system to
simultaneous monitoring of SARS-CoV-2 genes and variants in wastewater,
WET?2021-Online, Online, August 12, 2021.

Prese | Masaaki Kitajima, Eiji Haramoto: Wastewater-based epidemiology of novel
ntation | coronavirus (SARS-CoV-2): State of the knowledge and future perspectives,
23rd JSWE Symposium, Online, September 10, 2020.

Prese | Eiji Haramoto, Bikash Malla, Ocean Thakali, Masaaki Kitajima: Application of
ntation | digital PCR to detection of SARS-CoV-2 RNA in wastewater, 56th Annual
Conference of JSWE, Online, March 16, 2022.




