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Reports of Exploratory Research

Function of the Root System for Adapting to Severe Soil Conditions
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The PIP5K3 gene is known to act as a positive regulatory factor for root hair elongation in
Arabidopsis thaliana. In this research, we performed phylogenic analysis of PIP5K genes
encoding in plant genomes the sequences of which have been determined so far. As a result, NEYIDPIPSK 1-3E(CFEE DR HE

Brassica PIP5K3 genes were found to exist on a clade independent from those of PIP5K genes Phylogenic Tree of Plant PIP5K1-3 Family Genes
that other plant families encode. This might mean that the PIP5K3 gene has been developed

specifically in the Brassica family for the regulation of root hair elongation.
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. Physiological Role of Long-Chain Polyunsaturated Fatty Acids
. 4 in the Function of Membrane Proteins
. ] This Unit has been focusing on various interdisciplinary subjects related
k ' to the sustainability of human beings and its society. The theme of FUA VBRI A — TP EHICZ < SENBE/ T EIHBEEE (R — =i £ e
researches shifts according to unexpected events such as the big earthquake AE—DEOIEE) T . TS SMEP IS EEDREUZ I ZERTS N

that attacked the east Japan and also to stochastic changes in the society. BEGEEEEYE Chb. BENEERNMEEINTOET, AFETE. 24 o
Nevertheless, the Unit has been keeping its basic viewpoint of achieving the HAEMICISERAIAEE o TF = JLRSHEE YO0 — T &S RL. b NESMREIc B3 HO “\f\f\N\'
e W

interdisciplinary collaborative research that does not fit in conventional
academic fields. In particular, in the last couple of years, the “lifetime” of
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human beings, society, and environment has been set as the main theme in HAMRES=(2014.36) s — T !
B # P ; (5T — VI ARSBOBRZBR CEREHRN BEHORER - AECRILE L. ;
the Unit, and “Exploratory Researches 'have bgen conducte:d accordingly. D3N Ulc, R
All phenomena related to the human beings, society, and environment have On the theme of lifetime, active discussion has been exchanged ;o i i . iy, ] . s, : RS
AT et RO R h I d e MreseTcaENor L ifalimaca sk most over the fences of various researches. Oleic acid, a kind of monounsaturated fatty acids, is commonly found in olive oil and fish oil B A arar = 2 U= SRS ) (D
) g K . ; ; and is known to be a bioactive compound that decreases in risk of hypertension and various e
straightforwardly connected to the sustainability. Although the financial vascular disease of human. However, it remains unclear how oleic acid exerts its
scale of the researches at the Unit is not very large because of the limited physiological function at molecular level in biological membrane. In this study, we & MBS HER(C 51 2 B FRSREE O IR AE R IR DRRIT
resources provided from the member departments, the basic viewpoint of synthesized a novel fatty acid probe, oleic acid containing an -ethinyl group, and identified Analysis of physiological roles of functional fatty acids, oleic acid and EPA, in
various proteins covalently modified with oleic acid in human vascular cells. human umbilical vein endothelial cells.

the Unit has been clearly reflected in the “Exploratory Researches” so far .-" '
conducted. Such researches serve as the basis for developing new
interdisciplinary research areas related to the sustainability.
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133Cs NMR Study of Adsorption Behavior of Cesium on the

Surfaces of Clay

C5,81,0,

BERFEXEICLD RV AP EBBRERDET DREFICETLEL ‘
cshSilDO_ﬂ

1o BB T2 LD SN OIFEREZ T DI, BlfE NMR SEZRAL)

T HEEREATICID B S Tz, ZORERLPY Th ety LERAHICIFAERN S ‘

BTEDDDDEUIC. TNUCKD KL HHRDO TS LAOBEEBICOVTHN o

BTEDEREEEDE UL, | L =)

Intensity {a.u.)

|
The Fukushima Daiichi Nuclear Power Station released several kinds of radioactive elements | \
over eastern Japan. In this study, **Cs NMR reveals that the chemical shift depends linearly ||

on the coordination number of Cs. The local structure around Cs in clay will be clarified in ) |
the near future. ___/ i
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NMR spectra of cesium silicate crystals
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The Cycle and Span of Energy Generator in Sustainability Science
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We have investigated the life-span and cycle of energy equipment and facilities as one of the
important technology for sustainability and have discussed their causes and impacts. As a
result of the survey of the Kansai region, it is found that innovation and technology
requirements of environmental issues have a significant impact on the life cycle in the
thermal power plant. Whereas the hydroelectric power plants are considered to have a long
life-span from the graph, large-scale refurbishments have been made in practice. On the
other hand, replacement of nuclear power plants has not been performed yet. Repair and
large-scale replacement may be promoted by enhancing the safety regulation in the future.

Lifetime and Applicatibility of Biomedical Materials —Feasibility Check of Nano-
Oxide Particles Dispersion Strengthened Steels as a Biomedical Material —
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The progress of the medical treatment is needed more and more as the population of the senior citizen
increases. R&D of vivo material (implant material) is important to supplement the physical depression and
the lost biological tissue with the artificial joint, artificial bone and the dental implant. In this research,
the feasibility of an ODS steel as vivo material was checked under a living body mock environment. In
conclusion, the super ODS steel is considered to be feasible for application as vivo material because of its
good corrosion resistance and enough strength under a living body mock environment.
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Distributions of the life-span and operation period of the thermal and hydro
electric power plants

IRF—BIHHER 308 A RE

Akihiko Kimura, Professor, IAE

EH B (RBASEEMIPR) R H (BEERKS)

Noriyuki Iwata (Kurume National College of Technology),

Hiroyuki Izumi (University of Occupational and Environmental Health, Japan)

] o

=
aAnne . | o
Ty = -

B TEN N

D = UL

ODSH#DAEFH L& U TORIBEHEDIREY \
Feasibility check of an ODS steel as vivo material | Ny
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Study on the Lifetime of Organic Photovoltaics —Structural Analysis and Evaluation
of Carrier Mobility in Bulk Heterojunction Polymer: Fullerene Thin-Films—
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Enhancement of power conversion efficiency (PCE) and extension of durability of organic
thin-film solar cells have been studied in addition to the thin-film making processes as
expecting devices with lightweight and wide processability for next generation. Optimization
of donor conducting polymer/acceptor fullerene blending and zinc oxide insertion in terms of
highly efficient PCE and effective elongation of the lifetime of the devices have been
investigated.
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Device structures of 3 types of the organic thin-film solar cells.

The pattern inside a layer means fabrication by mist spray coating method.

Continuous Efforts to Establish the Advanced Nuclear Safety
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A continuous effort to maintain the safety of nuclear power plants has been discussed from
the viewpoint of engineering management. The objective tree method that is a useful tool
for general engineering design and the risk assessment methodology were extensively
applied to the evaluation and optimization of nuclear safety and management.

Sustainable Production and Use of Tropical Biomass Plants
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To reduce further degradation of natural forests, it is necessary to grow plants with higher
biomass production per unit area, and to use unused lands. In Indonesia, tropical
deforestation is commonly followed by the establishment of fire-prone grasslands of
Imperata cyrindrica (alang-alang). Reforestation and/or sustainable tree/crop cultivation in
those grasslands is crucial. In this context, we studied the establishment of a system for
molecular breeding of tropical Acacia spp., and researched the lignocellulose characteristics
of the high biomass-producing grass Erianthus arundinaceus.
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Severe accident management taken at the Fukushima Daiichi
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Impact of Cyclone and Flood on the Human Activities in the South Asia
—Effect to the Agriculture and Public Health—
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The meteorological disasters affect directly and indirectly the human activities, which are
closely related to the human lifespan. Developing countries in tropical regions are vulnerable
to the meteorological disasters such as serious floods and severe tropical cyclones. In this
study, the secondary effects of those disasters are also great loss to the agricultural products
and the occurrence and prevalence of infectious diseases in Bangladesh.
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Left: Plantation of typical tropical fast-growing tree (acacia hybrid) i S o
Right: High biomass-producing Poaceae grass (Erianthus) £ o e .
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Damage of Mangrove Forest in the coastal area of the Bay of Bengal by the =
Cyclone Sidr in Bangladesh in 2007




Study on Coastal Sandy Mound in South East Asia
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Ground water variation has been observed in wells installed at the coastal zone of Padang,
Indonesia. The variation has a strong correlation with intensity of the local rain fall. We
express sincere thanks to the Disaster Prevention Research Institute, Andalas University.
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Observation of water level in a well installed in Padang
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Research on Snow Melting Properties in a Mountainous Area during
Extreme Weather Events
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We did a model experiment using a wind tunnel device to clarify the effect of forest on snow
melting during strong winds. The results show that aerodynamic roughness and meltwater
are fluctuated when the forest cover index changes. However, we could not reproduce
experimental meltwater intensity. This is because estimating meltwater intensity calculated by
applying the roughness obtained in the experiment to the bulk method gave an
underestimate. We consider that skewness and turbulence were large in the forested area.
Therefore, they actively exchange heat between the atmosphere and the snowpack.
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Sumio Matsuura, Professor, DPRI
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Tree model table under granular snow filling work (forest cover index : 7.0%)
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Evaluation of Changes in water Quality and Discharge of

Peatland Derived River
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Tropical peat forests which exist especially in Southeast Asia contain huge amount of carbon. Now,
excessive forest clear cutting and peat fires are getting serious environmental issues in these area.
Change in material cycle in these peat land can affect the global environment. We focus on the
discharge of dissolved constituents from peatlands which is changing with human impacts such as
deforestation, plantation, manmade fires, and decreasing water table level for plantation. Field survey
for monitoring groundwater and river water quality has been conducted in Sumatra Island, Indonesia.
Our results suggest that the quality and quantity of dissolved organic carbon in groundwater and
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Kenji Tanaka (DPRI), et al.

river water had been changed after frequent peat fires.
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Peatland after fire

Study on Cycle and Span of Life and Society
- Evolutional and Cultural Standpoints of View -

[BI=RHTIEMNBEDEK]F. ABDELDERCHIIDEPNETES
ETUTe, B ZRHTIF EICHRBEDIBEBRZEDOULET  RDELHFER.
PHTERDFER KDERICDEND, SEZEHH L. SHOEXIEHADIESE
[CHFSLELI,

SPARFBERURZODNATEDET OLfCUBRBUILETTI RIS,
ZEDOETELEDICRAFT T BInFIF. 700K FROSHBAZEDR e AfEICED
TBEILZRHTREADEE - B ]IC B EDEADRAVEICDIBHNDT L=,
BESKFFAILTULIED e TLLS,

Bipedalism and increasing in brain volume are epoch-making milestones in human
revolution. Evolutional development of human brain invented stone tools, used fires,
produced languages and contributed to construction modern huge civilizations. Nowadays
we are living in super-aged society. Human abilities gained in evolutional process decline with
advancing age. 700 millions years ago, human genetic strategy might not estimate that
bipedalism leads to falling and bone fractures, and increased brain volume produces
dementia in later stage of human life.
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Kozo Matsubayashi, Professor, CSEAS
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Hiromu Shimizu (CSEAS), Tetsuro Matsuzawa (Primate Research Institute),
Shiro Koushima (Wildlife Research Center), et al.
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Community-Based Medical Examination in Ethiopia Where Humankind was born.
A Lot of Elderly People Complained Bipedalism Disturbance.
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Study on Economic Incentives for Introduction of Energy Efficient Appliances and
Renewable Investment to Build Low Carbon Society under the Constraints of energy Supply
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We estimated the impact of loans and subsidies in promoting energy-efficient investments by
households in order to compare the effects of these tools according to different investment
prices. By a conjoint analysis of an online survey, we found that subsidies can promote the
purchase of energy-efficient appliances, irrespective of price but the option of a loan without
an interest payment was found to promote the high price investment of 1,500,000 yen.

We further analyze progress in environmental fiscal mechanism and carbon energy taxation
in East Asia. Main findings are East Asian countries increase government environmental
budget and reduce energy subsidy, but to a varied degree, and yet gone deep into carbon
energy taxation that induce behavioral change.
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Economic Incentives for Low Carbon Society
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IAE (Institute of Advanced Energy) 4=7ZBIRHZTFT @ RISH (Research Institute for Sustainable Humanosphere) BHSXHHZTFT © DPRI (Disaster Prevention Research Institute)
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ISS (Institute of Sustainability Science) 1RiImTFBINAEREE 1w b . GCOE-ARS-EU (Educational Unit for Adaptation and Resilience for a Sustainable Society)
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ISS carries 14 new projects in FY2014.
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Jun Kawamoto Assistant Professor, ICR Development of a Novel Fatty Acid Probe and its Application for Elucidation of Physiological Role of Functional Fatty Acids
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Usage of Phosphor-Based White LEDs in Energy Efficient Production of Bioactive Compounds from Plants

AR OVIRY Y MITO b AREEDRIR
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Sustainable Production and Utilization of Tropical Plant Biomass in Harmony with Biodiversity
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Design of Structure-Specific Enzymatic Reaction for the Lignocellulose Conversion in the International Joint Research
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Action Research on Knowledge from Experience and its Practical Use about Disaster Prevention and Mitigation for

Natural Disaster in Bangladesh: Application of Sustainability Science to Area Studies
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Sustainable Production and Use of Tropical Biomass Resources
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Grassland after natural forest logging

Wood (lignocellulose) biomass accounts for most of the biomass accumu-
lated on earth. Its sustainable production and use are critical for the
continued existence of humanity. Since wood biomass output of tropical
areas by far exceeds that of temperate zones, continued production and use
in those areas is particularly important. However, massive logging of natural
tropical forest has resulted in huge grassland areas, which now cover around
35 million hectares in Southeast Asia. The conversion of such grasslands into
sustainable biomass production sites or into forest zones under environmen-
tal protection is crucial. Relevant studies and efforts require interdisciplinary
collaboration in all related research fields including organic chemistry,
biochemistry, molecular biology, botany, soil science, crop science, and area
studies.
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