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ETECHIBUEEREAYICESLE - HTKORBBFRORIMEP. HTERNOFEBMICH T BHETEABEOZEHTETNSHN
INSOMBEZBRTZ2ENBFECPZOBERAICRILELORENEINTNDG, RADHARERZ LLEOMBZEIRS - BREEFORE
BERMPERENEMICIDBRIZIEZEBEL. INSOKMBARICETZIMEZTO>TNS, MUT 2020 FOERMEERZHEBNTS:
(1) 1B - BEVZRAWEEESRILEMICLZ LR KREFROEEICEITZME. (2) EMHEZFRAUCRERINORAEICET 2.
(3) LERBEFDVAIOTIAF v IDRES SV ZORETOLRICETBME

The contamination of soil and groundwater by heavy metals and persistent organic pollutants, such as petroleum hydrocarbons, has been a serious

environmental issue of global concern. Moreover, demand for underground mineral resources is growing. 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 2020: (1) phyto- and bioremediation of heavy metals from polluted soil and water, (2) development of biotechnologies by utilizing bio-

functions, and (3) investigation of the distribution and degrading process of microplastic in the soil.
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Fig.1 Photo of a field trial for Pteris vittata and
Arabidopsis helleri ssp. gemmifera in Miyagi
prefecture.

Fig.2 Hypothesis of As absorption, reduction
and transportation by P, vittata.

Phyto- and bioremediation of heavy metals
from polluted soil and water

Regarding the phytoremediation of arsenic (As) and cadmium (Cd) from
contaminated soil or water, we continued to apply the hyperaccumulators
Pteris vittata (As) and Arabidopsis halleri ssp. gemmifera (Cd) to demonstrate
their hyperaccumulation mechanisms through basic research and to apply
them in field trials in Japan and Vietnam using soil and hydroponic
cultivations. In 2020, first, we continued the field trails in three fields in
Miyagi prefecture (Fig.1). Second, we confirmed the sensitive AsV absorption
by a P transporter PvPhtl;3, constitutive AsV reduction by PVACR2 and
subsequent AslII transportation in root of P. vittata in RNA level (Fig.2).
Third, we continued applying the PETIS method using short-living
radioisotopes to investigate and visualize the transportation of As in P. vittata
and Cd in 4. halleri ssp. gemmifera.

Development of biotechnologies
by utilizing bio-functions

Petroleum hydrocarbon compound-degrading consortia were established,
in which the biosurfactant produced from the consortium contained mainly
Achromobacter sp. and Ochrobactrum sp. supported efficient degradation.
We also successfully isolated two novel 1,4-dioxane degrading bacteria,
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Fig.3 Procedure of fabricating anti-fouling surface.
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DRENEDENIETIZ2ENbh ofce Fhey 1, 4-YAF
YYUICH R RS EBIEERD SR BRED Dokdonella sp. &
Bradyrhizobium sp. DEBEICEII U, 2D, MEMICLBLT
AZIEREMORFEZEEL. BEULEV 7T YREEZZHAWN
FEMERNGEY 77 Y EIRERITNICER TEz, £, HBEES
PTFLAEEREZFE - BHEER LICERL. MEMICHIT2IEY
EFEERER UL (Fig.3).
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IRCEDEFEYEZREL, TN I—YaveRERLMZERWE:
DEE. SOICHNARBICIDTIAFVIORHEERIL, BE
LT, o MASERUVEBERTSAFYIEBMICEE
TEMEYERAN. LEPEFEESE DKW Pseudomonas g &
Janthinobacterium BN\ 72X F v UV REDBETETH D, i
NSDERBTIAFVIIHEREERUc I EZHER UK (Fig.4).
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FyIIKDODWTERBEEZTolc, BBIRIE "HMEY - BYICELBZR
BERHCERBORBAEZOINAICETSMR) ZEBELTRE
NAAFTO/ O -2 2BMEERE U, V77 EHEBIFIE The
2nd International Conference on Advances in Civil and
Ecological Engineering Research (ACEER2020) I/ - #*%
%17\, Best Oral Presentation #% & U7z (Fig.5), S _MEIE
AR, MUEBRTERTE M1 ENEZNIEBEFRRAY—BEEZZE
L7z (Fig.6).
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Dokdonella sp. and Bradyrhizobium sp., from a consortium. We applied
immobilization technology to molybdenum-adsorbing yeast and confirmed
the efficient molybdenum adsorption by the immobilized yeast. We
fabricated oil-infused honeycomb film (oPCF) by breath figures and
confirmed its antibiofouling properties (Fig.3).

Investigation of the distribution and
degrading process of microplastic in the soil

For the assessment of microplastic in soil, we continued developing
approaches to separate microplastic from the soil. We separated the
microplastic through elutriation and centrifugation, including the removal
of biological material by the Fenton reaction, and we identified plastic
particles by staining and visualization through fluorescence microscopy at
several wavelengths. We investigated the influences of agricultural plastics
to soil bacteria and found that Pseudomonas and Janthinobacterium, which
were minority in soil bacterial communities, became majority on the
surface of plastic (Fig. 4), suggesting the existence of plastics in soil
interferes with soil microflora.

International exchange and other activities

As a visiting professor, Dr. Grause provided several lectures for the “3 in 17
program of Brawijaya University. The lectures focused on the impact of
plastics on the environment. This included a webinar on microplastic and a
workshop. The whole program was conducted online. As a part of the
program, Dr. Grause provided a keynote lecture at the 4th International
Conference on Green Agro-industry and Bioeconomy (ICGAB 2020) about
microplastic in soil. Dr. Chien and her research, entitled “Clarification and
application of the mechanisms of purifying environmental contamination
by plants and microbes,” received the Encouragement prize from Japan
Society for Environmental Biotechnology. Dr.Grause also received the best
oral presentation award at the ACEER2020 (Fig.5), and Mr. Ryonosuke
Shimura (M1) and Miss Kanako Sato (M1) received the poster award in the
2nd Environmental Forum (Fig.6).
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Fig.4 Distribution of bacteria from s1)sheet-rinsing
water, m1)mulch-rinsing water, p1)peg-rinsing water,
sol)soil at p)phylum and g)genus level.
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Fig.5 Best oral presentation by Assos.
Prof. Grause in ACEER 2020.

Fig.6 Photo of Mr. Shimura (M1) and Miss Sato (M1)
receiving the award of the Best Poster Presentation in
the Environmental Forum 2020.
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