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The contamination of soil and groundwater by heavy metals and persistent organic pollutants has been a serious environmental issue of global concern.

Moreover, the depletion of certain mineral and energy resources is approaching. However, effective pollution removal and resource recovery methods

with low environmental burdens have not been successfully developed and therefore remain a challenge. Our target is to develop remediation and

resource recovery technologies that reduce costs, energy demands, and environmental loads. Here, we introduce our major scientific activities in 2025:

(1) research on removal of toxic metals and recovery of useful metals from soil and water using plant-microbe systems; (2) research on the construction

of bioengineering resource recycling processes.
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Fig. 1 Group photo after planting P. vittata in this year’s field

Research on removal of toxic metals and
recovery of useful metals from soil and
water using plant-microbe systems

Regarding the removal of arsenic (As) and cadmium (Cd) from
contaminated soil or water, we have continued investigating the effects of
planting density on As removal by its hyperaccumulator Pteris vittata
(Fig. 1) and the co-planting effect of soybean and Cd hyperaccumulator
Arabidopsis halleri ssp. gemmifera both in field trials and lab
experiments. We have found some candidate plants capable of
accumulating rare metal nickel (Ni) (Fig. 2) and are now investigating the
potential promotion of Ni uptake through plant-microbe interactions.

Research on the construction of
bioengineering-resource recycling processes

Aiming at the recovery of metal resources through a biological process,
we kept studying the preparation of yeast cells capable of adsorbing the
rare metals Ni and cobalt (Co) at low concentrations with high sensitivity
(Fig. 3). We also investigated metal adsorption using yeast immobilized
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Fig. 2 Photo of Athyrium yokoscense during nickel absorption experiment.
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Fig. 3 Photo of fluorescent staining of wild-type (left)
and genome-edited (right) yeasts.
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on porous material to construct a metal recovery biomaterial. We also
pursue Dbiological treatment of wastewater containing rare-metal
selenium (Se) by conducting research that involves seeking selenium-
reducing bacteria and analyzing their characteristics. We aim to reduce
the environmental impact and costs associated with smelting processes
through biological utilization. We analyze the biological iron oxidation
process during hydrometallurgical smelting using molecular ecological
methods and propose control strategies to activate it. Furthermore, as a
joint research project with the Graduate School of Agricultural Science
and a company, we continue research on separating and extracting
harmful metals and useful metals from woody biomass ash for
sustainable utilization.

Awards and appointments

Mr. Jittayasotorn (D3)

* International Conference on Advances in Biotechnology,
Bioprocessing, and Structural Biology (ICABSB 2025), Best poster
award (Fig.4)

Mr. Ikenoue (B4)

* Tohoku branch of the Mining and Materials Processing Institute of

Japan, Excellent poster award

Presentations in conferences and
other activities

We held an international symposium titled “Environmental and
Bioengineering Research for Sustainable Resource Availability” in Feb.
coinciding with Professor Inoue’s final lecture (Fig. 5). Dr. Koner gave
an oral presentation at Recycle 2025 (India) in Jun. Mr. Jittayasotorn
(D2) and Ms. Liu (D1) gave oral and poster presentations at JSEB
(Sapporo) in Jul. Mr. Alam (M1) and Assist. Prof. Han gave a poster
presentation in JSME (Tokyo) in Sep. Mr. Zamminsion and Assoc. Prof.
Chien gave oral and poster presentations in MMIJ (Sapporo) in Sep.
Assoc. Prof. Chien delivered an invited keynote lecture at Recycle 2025
(India) in Jun. (Fig. 6) and an invited speech at Microbes Week 2025
(Tokyo) in Jul. and delivered lectures for University Brawijiya,
Indonesia, as a adjunct prof. in Sep. We hosted Mr. Zamminsion and his
supervisor from IITG for the JST LOTUS program from May to Dec.
This visit led to the signing of an MOU between IITG and GSES. We
started hosting Ms. Sara from Tempere University, Finland, for the
COLABS program in Oct.

Fig. 4 Photo of Mr. Jittayasotorn winning the best
poster award in ICABSB2025.

Fig. 5 Photo of Prof. Inoue’s last lecture.

Fig. 6 Photo of Assoc. Prof. Chien delivering
a keynote speech at Recycle2025
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