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Development of Environmental Friendly Biotechnologies Professor

for Pollution Remediation and Resource Recovery Chihiro Inoue
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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, thus, 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 2024: (1) Phyto-
and bio-remediation of heavy metals from polluted soil and water; and (2) research on the construction of bioengineering resource recycling processes.
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Phyto- and bio-remediation of heavy metals
from polluted soil and water

Regarding the phyto- and bio-remediation of arsenic (As) and cadmium
(Cd) from contaminated soil or water, we have continued basic research
and demonstration of hyperaccumulators Pteris cretica (As), Pteris
vittata (As), and Arabidopsis halleri ssp. gemmifera (Cd). In the case of
As, we kept a pilot project that applies P. cretica to treat As-contained
drainage from a closed mining site and conducted a field to investigate
cultivation density on As phytoremediation (Fig. 1). Also, we found that
rhizospheric arsenite—oxidizing bacterium secreted cyclic dipeptides
that promote plant growth.

Research on the construction of
bioengineering resource recycling processes

With a focus on the recovery of metal resources through a biological
process, we continued our studies on preparing yeast cells capable of
adsorbing the rare metals nickel (Ni) and cobalt (Co) at low concentrations
with high sensitivity. We also investigated metal adsorption using yeast
immobilized on porous material to construct a metal-recovery biomaterial.
Other than microbes, we have begun searching for plants that accumulate
Ni and Co and have found some candidate plants that showed Ni-
accumulation ability. In addition, we continued our research on reducing
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the environmental impact and costs associated with the smelting process
by using microbes in which molecular ecological approaches are applied
to analyze the biological iron oxidation process in wet smelting.
Furthermore, as a joint research project between the Graduate School of
Agricultural Science and a company, the separation and extraction of
toxic and useful metals from the ash of a biomass power plant for the
realization of sustainable agriculture were adopted and launched as an
Open Innovation Research and Practical Application Promotion Project
by the Ministry of Agriculture, Forestry and Fisheries in FY2024.

Awards and appointments

Mr. Jittayasotorn (D2)
* 6" Academic Forum on Environmental Studies Dean’s award
Mr. Jittayasotorn (D2), Mr. Hanyu (M1)
* 6" Academic Forum on Environmental Studies Excellent award
Mr. Hanyu (M1), Assit. Prof. Han
*Japan Society for Environmental biotechnology 2024 annual meeting,

Excellent poster award (Fig. 2, 3)
Mr. Inai (B4)
* 2" Mixture contest in Tohoku University First prize (Fig. 4)
Prof. Inoue
* 2024 National Mine Safety Award (for distinguished service and
contribution to mine safety)

Presentations in conferences

Mr. Hanyu (M1) and Assit. Prof. Han gave poster presentations at JSEB
(Miyazaki) in May. Mr. Jittayasotorn (D2) and Assoc. Prof. Chien gave
oral presentations at an international conference ICWERS (Taiwan) in
October. Assoc. Prof. Chien delivered invited lectures in Bangladesh
and Indonesia (Fig. 5). In May, we hosted Assist. Sari from University
Brawijiya, Indonesia, and in November, Prof. Bacosa from Mindanao
State University - Iligan Institute of Technology from the Philippines for
a few weeks. The latter led to the signing of an interdepartmental
agreement between Prof. Bacosa’s university and our graduate school
during his stay (Fig. 6).

Fig. 1 Group photo after planting P. vittata in this year's field

Fig. 2 Photo of Mr. Hanyu's poster
and award certificate in JSEB.

Fig. 3 Photo of Assist. Han's poster
and award certificate in JSEB.

Fig. 4 Photo of Mr. Inai winning
the 1st prize at 2024 Mixture
contest of Tohoku University

and students of Brawijaya University.

Fig. 5 Photo of Assoc. Prof. Chien with a professor

Fig. 6 Photo of officials signing MOU with MSU-IIT
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