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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 2022:
(1) phytoremediation of heavy metals from polluted soil and water, (2) research on the development of environmental technology using complex
biological systems, and (3) research on the construction of bioengineering-resource recycling processes.
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Phytoremediation of heavy metals
from polluted soil and water

field trial of P. cretica in a subarctic area in Miyagi Prefecture and

low-metabolizing sites such as cell walls and vacuoles, which enabled
high Cd accumulation and avoidance of Cd toxicity.
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Research on the development of
environmental technology using complex
biological systems

necessary for practical use. Particularly, we conducted a comprehensive
analysis of the rhizosphere microbiome and metabolites of P. vittata via
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Fig.1 Photo of Pteris cretica in the field with a close-up Fig.2 Multi-omics analysis to reveal plant-microbe interactions during phytoextraction

view in the upper right corner
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Assistant Professor

Mei-Fang Chien

2022 year end party
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Fig.3 Bioprocess which efficient transfers waste phytomass to bioethanol

multi-omics approaches and found that pterosins secreted to the
rhizosphere attracted microorganisms that contribute to As removal,
which revealed an important hint to efficient As removal (Fig.2).

Research on the construction of
bioengineering-resource recycling processes

Aiming at the recovery of metal resources through a biological process,
we have succeeded in producing adsorption yeast for rare metals Mo and
Ni by adding metal adsorption traits of microorganisms. We are also
studying technology that can immobilize microorganisms for the
construction of a recovery process. Aiming to produce energy from waste
biomass, we have constructed a bioengineering process that employs
synthetic biological technology and have achieved bioethanol conversion
efficiency equivalent to that of glucose from waste biomass (Fig.3).

Awards and appointments

Dr. Chien

*Murasaki Sendai Hagi Award from Tohoku University for work
entitled “Elucidation and effective utilization of environmental
purification mechanisms by plants and microorganisms” (Fig.4)

* Encouragement Award from the Japan Bioindustry Association for
work entitled “Elucidation and application of the interactions among
organisms that contribute to improving the efficiency of biological
environmental technologies” (Fig.5)

Mr. Kudo (D3), Ms. Han (D2), Ms. Ariyanti (D2)
* Tohoku University Advanced Graduate School Pioneering Research

Support Project for PhD Students

Presentations in conferences

Dr. Chien, Mr. Kudo (D3), Ms. Han (Dr), Ms. Ariyanti (D2), Mr. Mimura
(M2), Mr. Jittayasotorn (M2), and Mr. Kojima (M1) gave presentations
at domestic conferences (Fig.6). Ms. Sari, Ms. Ariyanti, and Ms. Stephanie
gave presentations at international conferences.

Fig.5 Photo of Assist. Prof. Chien in Ceremony
of Encouragement Award from the JBA

Fig.4 Photo of Assist. Prof.
Chien in Ceremony of
Murasaki Sendai Hagi Award
from Tohoku University

Fig.6 Group photo in annual meeting of Japan
Society for Environmental Biotechnology
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