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Strategic International Collaborative Research Program (SICORP)
Japan—China Joint Research Program
Executive Summary of Final Report

1. Project title : High throughput identification technologies of toxic chemicals for
protecting the safety of drinking water |

2. Research period : Aug. 2016 ~ Mar. 2019
3. Main participants :

Japan-side
Name Title Affiliation Role in the
research
project
. . . Overseeing
Pl Lzllg?]slgr'" Professor S:K/;Zﬁrmaceuucal the entire
y research
Gifu University of
Hisamitsu Medical Science/ Biological
Co-PI Nagase Professor Gifu Pharmaceutical | experiments
University
Establishment
Co-PI Masahito Ikawa | Professor | Osaka University of anl_mal
experimental
models
Collaborator | Akiko 1do Assistant Glfy Phgrmaceutlcal Blologlcal
Professor | University experiments
. . : Molecular
Collaborator | Youhei Hiromori Assistant SUZUk"’.‘ Umvgrsﬂy biological
Professor | of Medical Science 4
experiments
Associate Molecular
Collaborator | Tomoki Kimura | Professor | Setsunan University | biological
experiments

Total number of participants throughout the research period: 6

China-side
Name Title Affiliation Role in the
research
project
Pl Jianying Hu Professor | Peking University Overseeing the
entire research
Co-PI Yi Wan Associate | Peking University Analysis of
Professor chemical
substances
Co-PI Zhaobin Zhang Associate | Peking University Biological
Professor experiments

Total number of participants throughout the research period: 3

4. Summary of the international joint research

It is feared that the pollution of the water environment in the metropolitan area could have
a serious effect on the quality of the waterworks. We previously reported that sewage
treatment water in a metropolitan area where water circulation is scarce potetially included
hazardous pollutants. It is suggesting that hazardous pollutant is emitted in the water
environment of such a metropolitan area. In addition, in tap water, the presence of chlorine
by-products, such as showing chronic toxicity is concerned. The inclusion of unknown
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contaminants in the water environment of a metropolitan area may lead to the occurrence of
new toxic byproducts. Therefore, it is necessary to develop the water quality management
method for such a risk.

In the current study, we focused on nuclear receptors as a point of action of unknown
hazardous substances exhibiting reproductive toxicity and teratogenic properties, and tried
to develop fundamental technologies that contribute to the construction of a high-sensitivity
and highly-throughput systems to detect contaminants that exhibit toxicity by acting on them.

5. Outcomes of the international joint research

5-1 Scientific outputs and implemented activities of the joint research

Our research team got the following results.

(1) We developed a sorting method using receptor affinity carriers to efficiently purify the
unknown contaminants acting on a nuclear receptor from the water specimen.

(2) To identify unknown contaminants acting on a nuclear receptor from a water specimen,
we established a Metabolome analysis method using Ultra Performance liquid
chromatography/Q-Tof-mass spectrometry system.

(3) The generation of transgenic animals for evaluating the biological effects of unknown
contaminants was carried out.

(4) We have established a method that can evaluate the biological effects induced by
unknown contaminants quickly and effectively using the transgenic animals.

5-2 Synergistic effects of the joint research

Our research project was conducted on the background of water pollution problems in
large cities in the inland part of China, where water circulation is scarce. In a country rich in
water resources like Japan, it is difficult to tackle such a problem. The project was also
achieved by combining the Japan side which specializes in the molecular biological
techniques and production of transgenic animals, and the Chinese technology with sufficient
experience and track record in the development of analytical methods.

In addition to visiting each other in order to promote collaborative research, both Japanese
and Chinese researchers also held seminars and dined for students, and worked hard to
develop human exchanges and human resources.

5-3 Scientific, industrial or societal impacts/effects of the outputs

The risk assessment for environmental pollutants, which has been carried out so far, was
solely to analyze the chemical substances of interest and to evaluate the toxicity of the
chemical substances using in vitro tests. In this regard, our method is not only to identify the
unknown contaminants that may exhibit toxicity, it is intended to perform the toxicity
evaluation quickly and effectively in experimental animals, there is much superiority than
conventional methods. The methodology we developed is not confined to the water
environment, but is expected to be applied to risk assessment in various environments.
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2. Akiko Ido, Yohei Hiromori, Liping Meng, Haruki Usuda, Hisamitsu Nagase, Min Yang,
Jianying Hu and Tsuyoshi Nakanishi. Occurrence of fibrates and their metabolites in
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activated Receptor Gamma and Disruption of Progesterone Synthesis of 2-Ethylhexyl
Diphenyl Phosphate in Human Placental Choriocarcinoma Cells: Comparison with
Triphenyl Phosphate., Environ. Sci. Technol., 2017, 51(7), 4061-4068.
doi:10.1021/acs.est.7b00872

4. Yasushi Nishioka, Kazuki Tamai, Masanari Onda, Youhei Hiromori, Tomoki Kimura,
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