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Reports of Exploratory Research, “Perish or Survive — The Study of Cycle and Span”
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"Sustainability” is the subject that we, Institute of Sustainability Science
pursue. This does not imply merely long lasting, continuing or stagnant
status. If mankind as a human, the earth, and nature can continue to exist
harmonized manner in the course of time from the past to future as a
whole, it may be a closer concept. Not only as an individual, society,
civilization, creature and species can continue to exist by changing
generations in the time, history and evolution that never repeat again.
Such providence is expected to be observed in the opposite cases of dying
or perishing destinies in the wide range of time from an instant to eternity,
scales from atom to universe. In the limited lives, we can see cycles and
renewal without faltering, and on the contrary declining or sudden
disappearance. In the 7 years of activities, we
established our style to study encompassing the
essential question based on our creativity without
any limit of disciplines of divided science. Hear we
introduce 15 attempts of studies from various
aspects on the cycles and spans.
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Function of the Root System for Adapting to Severe Soil Conditions
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We are studying on phospholipid signalings involved in the root hair elongation respond-
ing to phosphate starvation.To clarify the plant strategy for surviving phosphate starvation
possibly leads to the development of crops that can grow without phosphate fertilizers,
which may run out in future because of their mineral resources are limited.
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Arabidopsis roots grown under a normal condition (left) or a condition inducing the
PIP5K3 gene expression (right).

Physiological Role of Long-Chain Polyunsaturated Fatty Acids in the
Function of Membrane Proteins
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EPA and DHA are naturally found in the fish oil of salmon, tuna, and so on, and contribute
to human signal transduction pathway as lipid mediator. These fatty acids are known to
decrease the risk of vascular disease and also affect human life. However EPA and DHA
exists in biological membrane and affects the physicochemical properties of membrane,
the molecular mechanism how these fatty acids exert their function is still unknown. In this
study, we apply organic synthetic chemistry to molecular biology of EPA and DHA to
elucidate their physiological function.

133Cs NMR Study of Adsorption Behavior of Cesium on
the Surfaces of Clay
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The Fukushima Daiichi Nuclear Power Station suffered a meltdown as a result of the
Tohoku earthquake of March 11, 2011, in Japan. The accident released several kinds of
radioactive elements over eastern Japan. Remediation of sites contaminated with
radioactive material such as Cs is important because of the risk posed to human health.
Recently, we have reported the effectiveness of water containing air bubbles with a
diameter around 100 nm (nanobubbled water) for the removal of radioactive Cs. In this
study, adsorption behavior of cesium on the surfaces of clay will be investigated by 133Cs
NMR in order to improve the removal efficiency of Cs.

The Cycle and Span of Energy Generator in Sustainability Science
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The life extension of each individual element may not contribute to the sustainability of
the whole population. This study will investigate the life and cycle of the energy plants by
an approach of the sustainability science focusing on the quality of life and multi-scalable
relationship.
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Click Chemistry (C k2% fliREHAEIFIAEAHBRDETEHEAERRAT
Analysis of physiological function of long-chain polyunsaturated fatty acids using click
chemistry
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Removal of radioactive Cs’
using nanobubbled water
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Schematic of the removal of radioactive Cs using nanobubbled water
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Lifetime and Applicability of Biomedical Materials
—Feasibility Check of Nano-Oxide Particles Dispersion Strengthened
Steels as a Biomedical Material —
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Recent marked increase in elderly population in our country demands technology development
of medical implants to solve the health problems of our society. The present study is focused on
the feasibility check of nano-oxide particles dispersion strengthened (ODS) steels as a biomedical
material. In vitro experiments in a simulated body fluid (SBF) at 37 °C reveal that ODS steels

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 are studied as expecting devices with lightweight and easily processible
photovoltaics for next generation. Main components are poly (3-hexylthiophene) (P3HT) and
[6,6]-phenyl-C61-butyric acid methyl ester (PFCBM), which are coated onto ITO of transpar-
ent electrode on glass with the thickness from several hundreds of nm to several micron.

Continuous Efforts to Establish the Advanced Nuclear Safety
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So-called the zero-nuclear energy plan is an action to be made to manage nuclear power
plants with enough safety, until renewable energy sources become a practical tool that
satisfies our energy demand. Safety does not indicate a static state, but it is continuous
actions to maintain a good condition for an artifact under consideration. In that sense,
without appropriate maintenance and management, an artifact is not safe even if it is new.
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show better corrosion properties, and form bonelike apatite on their surface. In the
society demanding extension of working life, this study aims at providing a new
biomedical material which can be safely used for a long time.

of ’
AL

10pm

SBFRCODSDREICTER U BREL7 /(51 ~
Bonelike apatite formed on the surface of ODS steel in SBF
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Relationships of the PCEs and the decomposition mechanisms with their
morphologies and distributions of the components are investigated. Affects of
extra factors of light, heat, oxygen, water, and bias are also examined.

carbon {C) sulfur (S)
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EDS (energy dispersive x-ray spectroscopy) analyses for carbon (C) and sulfur (S) in organic
thin-film solar cell
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Severe Accident Management taken at the |
Fukushima Daiichi Nuclear Power Plant

Life-Span of Valuable Plant Resources and
Paradigm Change by Innovative Biotechnology
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To overcome the issue of exhaustion of valuable plant resources, we will carry out literature survey
on the production of phytochemicals and plant breeding using the state-of-the-art plant
biotechnology, such as biosynthetic engineering and genome editing.

Case Method (CM) Study for the Investigation of
Natural and Artificial Disaster Phenomena
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We are facing various problems threatening our sustainability. Many civilization reducing
capabilities to respond environmental change due to clamatorial variation or artificial activities.
Our sustainability may be based on diversities of natural and human resources and the respect
of long-term social value.

Frequency of severe disaster has been increasing due to the recent climate changes. We should
counter these disasters supplely. Group-working workshop in which young researchers in
various fields discuss the same disaster case in various aspect of research field, is held to aiming
at cultivating wide-range views of participants.

Impact of Cyclone and Flood on the Human Activities in the South Asia
—Effect to the Agriculture and Public Health —
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In India and Bangladesh of South Asia, heavy rainfall and cyclone occur frequently flood and high
wind all over these regions. Severe flood and strong wind affect the human activity and life style
such as occurrence and prevalence of infectious diseases, and agricultural products. Various
researchers in meteorology, agriculture and medical science analysed the materials of past
experience and evaluated the effect of meteorological disasters to the life span of human activities.
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Schematic diagram of our research project
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Case Method study for severe disaster
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Study on Coastal Sandy Mound in South East Asia
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Coastal sandy spit is one of the most important for our life cycles. However, the beach
erosion is widely induced mainly due to sediment transportation and reclamation project in
coastal zone. We have carried out a long-term ground water observation in the west
Sumatra to study on the relation with ground water and stability of sand spit.

Research on Snow Melting Properties in a Mountainous Area
during Extreme Weather Events
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The period before moving again from the previous movement of a reactivated landslide is
defined as a life span in a short term. The life span of landslides in the snowy region is
influenced greatly by meltwater during the extreme weather events such as strong winds.
However, infrequent extreme events and sparse meteorological station block the
elucidation of snow melting properties during the strong winds in the mountainous area.
Therefore, we intend to clarify the snow melting properties by field observations and
indoor experiments.

Evaluation of Changes in Water Quality and Discharge of Peatland Derived River
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Tropical peat forests which exist especially in Southeast Asian region contains huge amount of
carbon. Discharge of dissolved constituents from peatlands forms river water quality in downstream
area. Nowadays, human impacts such as deforestation, plantation, manmade fires, and decreasing
water table level by building ditch leads drastic change in the local environment. This disturbs the
sustainability of forests and human life. This study focuses on the change in water quality
accompanied with human oriented land use changes or activities. The objectives of our study are to
clarify the factors of change in water quality and its impact on human society in terms of sustainable
local human community.
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Analysis of data obtained in ground water well
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A meltwater-induced landslide surged into a local hamlet.
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Peatland forest after repeated fires.

Study on Cycle and Span of Life and Society
—Evolutional and Cultural Standpoints of View—
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Average of human lifespan had been 30-40 years during both pre-historic and historic era.
However now, human lifespan has elongated to 90 years especially in developed societies.
With advancing aged societies, age-related issues for human societies to take intensive care is
being focused. In this study, we discussed on the essentials of cycle and span, and sustainability
science comparing of lifespan between human beings and other wildlife living things.

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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Our study targets the climate change and energy security issues which are the serious threat to
the environment and our society by the approach of economics and governance to contribute
sustainability. In detail, we study about the economic incentives to introduce energy efficient
equipments and renewable energy in the household. Also we clarify the achievement and
problems about the energy and carbon tax reform in East Asia.

—Cycle and Span
of Sustainability —
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Historical view in sustainability science
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Hiromu Shimizu (CSEAS), Tetsuro Matsuzawa (Primate Reseach Institute),

Shiro Koushima (Wildlife Research Center), et al.
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Farsightedness in a wild old chimpanzee aged over 50 years in Bossou
in Ginea in Africa (Source: Fujisawa M et al, GGI, 2010)
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Toward the Low Carbon Society in Asia
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Traces of past civilizations in the world
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contlnumg the transmutations of fortune's:
every civilization losing its flexibility results.#
our society is essential factor for our sustainal

ow. Our history tellSSiig
isappear. The flexibility of
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the current to maintain our sustainability.
A concept of the globalization becomes to the predominant view in the

e BOZREDER THIO—/\ U EDEERH—T5 CEPIEDR LD E academic societies. Fractionalization of the academic area is simultane-
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The International Symposium, "Cycle and Span of Sustainability"
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The International Symposium, “Cycle and Span of Sustainability” was held on
October 27, 2012 at Uji Obaku Plaza. Five Keynote Speeches and Kick Off

Panel Discussion for Exploratory Research consisting of three sessions were
given. The following is the reports of each session by facilitators.

Program

9:30 Satoshi KONISHI, Director, ISS
9:45
Chair : Naoki SATO, Director, ICR
Kozo MATSUBAYASHI, Prof., Center for Southeast Asian Studies, Kyoto University
The Cycle and Span of Sustainability Science, and its Prospectus

Juqing KANG, Senior Researcher, Peking University
Survival of Natural Populations of Arabidopsis thaliana in the Wild Environment

Robert OLSHANSKY, Prof., University of lllinois at Urbana-Champaign
Are River Delta Cities Sustainable? —The Case of New Orleans
11:00 Chair : Masayoshi NAKASHIMA, Director, DPRI
Nathan BADENOCH, Associate Prof., The Hakubi Center/ Center for Southeast
Asian Studies, Kyoto University
Does a Language Have a Natural Lifespan? —Divergence, Convergence and
Language Death in Mainland Southeast Asia

Tetsuro MATSUZAWA, Prof., Primate Research Institute, Kyoto University
Life History and Aging in Chimpanzees in the Wild —A Precursor of the
Prolonged Post-Reproductive Life Span and the Emergence of Grandmothering
in Humans
13:00
Chair : Hiromu SHIMIZU, Director, CSEAS
Facilitator : Kozo MATSUBAYASHI, Prof., CSEAS
Cycle and Span of Sustainability from Micro- to Macro-Scopic Levels
Panelist Jun KAWAMOTO
Hiroyuki IZUMI* (PI: Akihiko KIMURA)  *University of Occupational and
Shiro SUZUKI Environmental Health, Japan
Taiichi HAYASHI
Kozo MATSUBAYASHI
14:45 Chair : Yukio OGATA, Director, IAE
Facilitator : Ryuta KASADA, Associate Prof., IAE
Perspective of the Life-Span in the Development, Use and Impact of
Energy Technologies
Panelist Yoshikatsu UEDA (PI: Yomei TOKUDA)
Ryuta KASADA
Takashi SAGAWA
Keiko OMORI
16:30 Chair : Toshitaka TSUDA, Director, RISH
Facilitator : Jun-ichi FURUMOTO, Assistant Prof., RISH
Toward the New Sustainable Science to Mitigate the Severe Disaster
Panelist Takashi AOYAMA
Kazunori MORISHITA
Jun-ichi FURUMOTO
Sumio MATSUURA
Masayuki ITO
18:00

18:15 Kiyoshi YOSHIKAWA, Executive Vice-President
for Research, Kyoto University
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We published Proceedings of the International
Symposium as Special Issue of ISS Newsletter.

Session A : Cycle and Span of Sustainability from Micro- to Macroscopic Levels
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Kozo Matsubayashi, Professor, CSEAS
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The concept of cycle and span, which is clearly
understood among physiology in living things,
should be applied not only to microscopic levels
such as quantum, atoms, molecule and proteins
which consist living individuals but also to
macroscopic ones such as human societies, oSS
C|V|I|zat|on§, atmosghenc cycle‘s, span of species, B
earth physics anduniverse. Inthis session, cycleand A" \13hdala describing
span from the stand points of view of micro-to  micro-and macroscopic
macroscopic levels in sustainability science was ~ evels of the world.
intensely discussed.

Session B : Perspective of the Life-Span in the Development, Use and Impact
of Energy Technologies
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Ryuta Kasada, Associate Professor, IAE
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Four exploratory studies concerning development, use and impact of energy
technologies were provided in this session. The energy issues are complex and
difficult to be solved. However the common viewpoint of the span and cycle
will give a new insight drawn from their continuous discussion.
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Research map of the exploratory
research in the view of span and

K / cycle in the development, use and
impact of energy technologies

Takashi SAGAWA

Kesleo OMORI

Session C : Toward New Sustainable Science to Mitigate the Severe Disaster
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Jun-ichi Furumoto, Assistant Professor, RISH
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Various problems in the resources, energy, agricultural product, and disasters
have potentials to become a limiting factor of human sustainability. Material
and financial resources are going around the world, and one problem in the
small region may bring the critical problem for the sustainability of human
beings. In this complicated society, the new generation of integrated arts and
science is strongly anticipated to solve these problems. In this session, the
importance of information-providing capability in the science was discussed.
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