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Rhizoid differentiation and xyloglucan-like
polysaccharides in Spirogyra
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The 2nd International Short Seminar on Nanoparticles Assemblies

F&#E Speaker Dr. Benoit P. Pichon
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Synthetic organic chemistry
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Development of nanomodular catalysts for precise lignin
degradation and proposal for the new low-carbon chemical
industrial model
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Lignin is one of the most abundant organic aromatic
biopalymer on earth and constituting from a quarter
to a third of the dry mass of wood. | will develop the
nanomodular catalysts for precise lignin degradation to
give valuable arematic compounds and propose the
new low-carbon aromatic biorefinery model as
sustainability science.
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rhizoid differentiation of Spirogyra

| have been studying the process of rhizoid
differentiation of Spirogyra. The relation
between the elongation growth and the cell
wall structure has been studied in charophy-
cean algae by taking advantage of large cell
size. | focused on hemicellulose to discuss
the possible involvement of xyloglucan in the J
cell-cell attachment in algae. It was found : RN
that the cell walls of Spirogyra contained xyloglucan. Xyloglucan is one of the
major hemicelluloses of the primary cell wall in higher plants. Therefore,
xyloglucan is considered to give rigidity to the cell wall in land plants. These
results were reported in Phycol. Res., and | received a prize of the 12th
Japanese Society of Phycology best paper award.

Since FY2008, a new series of "International Short Seminar” has been
launched. We invite active foreign scientists in the sustainable science field to
make a short seminar in a relax atmosphere. The second seminar was held
on January 23, 2009. Dr. Benoft P. Pichon, a young and active scientist in
Strasbourg University (France), gave an interesting lecture on thin-film
processing via liquid processes and magnetic applications of nanoparticles.
January 23 was also the memorial day of the general agreement between
Kyoto University and Strasbourg University.
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Structural biological studies on conversion and circulation of
substances by microorganisms in forest area
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Micraorganisms contribute the conversion and
circulation of substances as a decompaoser. The
purpose of this study is elucidation of the molecular
basis of enzymes involved in conversion and circulation
of substances by microorganisms in forest area.

When a cherry tree blossoms
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In this year, cherry blossomed a little later than usual and
celebrated freshmen in our campus. This cherry,
Semei-Yoshino is known to be first made in Edo era, and
most of the noted sites are filled with it. They now bear
small fruits, but seeds never sprout Some-Yoshino
seedlings. All the cherry tree”s” are in fact a single
individual, or a clone that is grafted on other wild cherry
stocks and bred all over the country artificially. That is
the reason because cherry tree”s” blossom at the same
time amazingly, and so fall. Marked sensitivity to the
climate seen as the "Cherry blossam front” also comes
from this identity.

This blooming time of cherry is reported to get earlier,
and suspected to be caused by the warming. However,
all the Somei-Yoshino trees are planted by gardeners,
and because they are intended to be seen, they locate in
populated area, such as parks or streets and thus under
artificial climates. Just like the highest temperature
records are renewed in the meteorological observatories
in town every summer, this blooming time does not
represent the global climate, but exhibits the warming of
the environment of modern human and drastic change of
man-made climate in recent years.

Cherry tree”s” are a single individual with no genetic
variation, and cannot acquire any tolerance to diseases
or insects. Genetic diversity is a mechanism of
adaptation of biological species to the change of
environment. Plants and animals make new generations
with different characters to survive, while our love to
cherry does not allow it. Lives of cherry trees are
relatively short, and | heard 100 year old cherry in
Aomori where we conduct site research was exception.
This endangered species of blossom is one of the most
important plant for Japanese, and is sustained by
frequent transplantation by human effort. Cherry also
requires assistance of human to continue to exist.

In the environmental problem, we emphasize biological
diversity and highly evaluate wild nature with no human
intervention. But most important envirenment for mankind
is artificial ones including human activities with ecosystems
of limited number of species, that is the exact opposite of
immaculate nature. Our foods come from highly controlled
farms with very small number of genetic types and
delicately controlled environment that brings maximum
efficiency. We appreciate the beauty of the man-made
“natural environment” as well, They have been optimized
to the past climate precisely, and vulnerable to its small
change, either warming or cooling, or any other directions.
We appreciate cherry from our heart when blossom and
has gone, because of its vulnerability.
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Site-related studies on conversion and circulation of substances
by biosystems in forest and lake areas
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In this project, we will perform site-related studies on conversion and
circulation of substances by biosystems in forest and lake areas.

In the research of forest area, the mechanisms of conversion and circulation
of substances by resorcinol-catabolic enzymes from a species of Rhizobium
(see Figure) are investigated by systematic X-ray structural studies.
Rhizobium is a genus of tubercle-forming bacteria that grow in the root of
a plant in symbiosis with other bacteria to fix nitrogen from the air, and
produces resorcinol-catabolic enzymes to degrade aromatic compounds to
uptake carbon-energy sources for its life. In addition, the research is
intended to include collaboration with researchers in Aomori Site.

In the research of lake area, the conversion and circulation systems of
substances by biosystems in forest and lake Area surrounding Lake Biwa
(Shiga Site) are investigated by analyzing the distribution of enzymes and
micrometals, which are essential in the biological geochemistry cycle, using
interdisciplinary research methods.
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The mechanisms of enzymatic reactions from the second step to the final step in
this pathway are the research targets to be revealed in the present study.
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Economical efficiency of the large-scale research facility
in Mutsu-Ogawara district
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The construction of large-scale research fadilities such as nuclear power plant or nudear
fuel cycle facilities has various economical effects on the nearby areas. For example,
there are improvement of the local finance, improvement of public service with it,
production ripple effect on the local industry, employment creation, residentsl anxiety
over nuclear power risk, etc.

The purpose of this study is to quantitatively evaluate these effects and examine the
economic efficiency of nuclear power-related facilities (NPRFs) construction for the
nearby area, taking Mutsu-Ogawara Area, Aomori Prefecture as an object site. Can
NPRFs construction contribute to local development?

Now, we focus on economic effects on residents living in the area and carry on analysis
of property price (such as land price or hause rent), which is a useful economic indicator
that can comprehensively reveal these effects. Henceforth, we also plan to predict

middle-termAong-term production ripple effect on the local industry.
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In Obuchi Lake Town, which is a bed town for the workers in nuclear fuel cycle
facilities, the company houses, cultural center had been built.

The wind turbine generators in Rokkasho village.

(November 21, 2008. Rokkasho village)
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Development of in-situ elemental analysis technique for
the water environment of lake Biwa
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Yukio H.Ogata (IAE), Michio Kumagai (Lake Biwa Environmental Research Institute),
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Biochemical environment of lakes and marshes is influenced by dissolved
phosphorus, nitrogen, and other elements. Also, oxygen is an important element,
which may be carrelated to the amount of other elements. Remote monitoring of
these elements should contribute to environmental diagnosis of Lake Biwa. In the
present project, we perform basic research for the development of the method
applicable to laser induced breakdown spectroscopy in situ in liquid environment.
So far, we have dlarified that the emission of atoms in the bubble, which have been
produced simultaneously with a relatively-long laser-pulse irradiation, gives clear
atomic spectra. The photograph shows the bubble at its very initial phase. In an
actual use in the field, the equipment should be portable, and we need to find
optimum cbservation conditions so that the fabrication of portable equipment is
possible.

KehDEIZ 150 nsE WL ofcEE#HIRLY C
Watef‘—l—-tafgef JURIEDL— T — EREHTOBERRS .

(COBN  <ianiesle nan, COkRITkhnik
bubble FEAFNTRENT BT ECEDETRN

iy A 7 MUHEEBHCB 5115,

Optical microscope image of the bubble
formed under the irradiation of copper
target in water by a long ns pulse such as
150 ns. Elements dissolved in water are
taken into the bubble, and as a result,
clear atomic emission lines are observed.
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Molecular evaluation for the forest health in Japanese red pine
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Masahiro Hattori (ICR), Tomonari Matsuda (Graduate School of Engineering),
Keiko Kuroda (Forestry and Forest Products Research Institute)
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Japanese pine woods have been severely damaged by pine wilt diseases, and hardly
been formed normal forest stands (Fig. 1). We had presented our last fiscal year
results for the pine health at academic meetings. One of the presentations has
awarded an excellent poster prize (Fig.2). The results, in short, are summarized as
follows. Specific xenobiotic metabolism is markedly up-regulated in a resistant
family of Japanese red pine after the infection. Furthermore, a novel dade of a gene
family is also detected in relation to the resistance. A series of gene sequences,
which are elucidated as resistant related genes in this study, open a way for the
forest health evaluation and diagnosis through our resistant molecular markers.
Utsukushi-matsu is an endemic pine species at the southern spot in Shiga
Prefecture, where it has been designated as a national protected species. The
endemic pine species is probably not a spedies but a variant of Japanese red pine,
forming a beautiful round crown shape by branching. The endemic pines have also
been killed by the diseases. The next step, with gaining the cooperation of the
Prefecture, will take advantage of our results for diagnosing the resistance of the
pine trees and for presenving the pine woods.
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A Japanese red pine forest nearing death
by pine wilt diseases.
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Opening a way for molecular
diagnosis of the pine wilt
resistance.
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- 1. cross section with “Sewari”, which were taken from Koka-gun, Shiga 1o L) : -
3 prefecture, were jointed by using traditional joint method called as origin of the sub bottom archaeological site of Lake Biwa. _:4,{ >
i : “Kanawa-tsugi” which has been thought to have higher joint efficiency, .
b S and it was confirmed that no influenFe of “Sewari” was found on the P ’
strength of the joint performance. This year, performance of composite ¥ BT
3 beams subjected to combined stresses and joint method between built-up 3 |
" beams and columns will be discussed. .
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Development of seismic resistance design method for wooden
frames which enable sustainable wooden resources model
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Kohei Komatsu, Professor, RISH
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Hiroshi Kawase (DPRI), Takuro Mori (RISH), Kiho Jung (RISH), Akihisa Kitamori (RISH)
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The reason, why wooden building gathers attentions as a driving force for
the model of sustainable wooden resources, is due to the fact that wood is
composed of natural carbon materials made by solar energy that makes
clean material circulation possible. In this issue, we are trying to develop a
wooden frame system composed of 2 or 3-layers built-up beams or/and
columns by making use of square sawn |lumbers that were dried as slowly
as possible without using fossil fuels. In order to free from random
happenings of unexpected surface cracks, by giving artificial sawn-cut
called as “Sewari” on one surface of the square so that cracks tend to
occur on this surfaces and consequently the rest of three surfaces could be
maintained as beautiful. At first year, Japanese cedars, of 150mm square
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Detailed measurement of mass exchange, transportation, and
mixing prol:ess in land atmosphere
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Hiroyuki Hashiguchi, Associate Professor, RISH
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Toshitaka Tsuda (RISH), Takuji Nakamura (RISH), Masayuki Yamamoto (RISH),
Jun-ichi Furumoto (RISH)
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This study aims to elucidate the effects of local wind field around Lake
Biwa to the transportation of atmospheric minor constituents and water
circulation in the lake, focusing on the local circulation system between the
lake surface and surrounding mountains and urban areas. The 1.3-GHz
wind profiling radar, RASS (Radio Acoustic Sounding System), and a water
vapor Raman lidar, developed at Shigaraki MU Observatory, Kyoto
University, are employed to the field observations in Shiga prefecture to
monitor the detailed spatial structure of wind velocity, temperature, and
humidity. GPS tomagraphy technique will be also applied to observe spatial

distribution of the water vapor.

1.3GHEFD A RTJOT P A5—
1.3-GHz wind profiling radar
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by origin of the sub bottom archaeological site of Lake Biwa

Sustainability assessment of the modern water front region revealed
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Toshitaka Kamai, Professor, DPRI
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Hiromichi Hayashi (Univ.of Shiga Prefecture), Masaharu Yoda (Lake Biwa Museum),
Tsuyoshi Haraguchi (Osaka City Univ.)
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Archaeological village ruins discovered in the sub bottom of Lake Biwa
should be the records of tectonic and non-tectonic movement of coastal
ground and its influence on the history and development of coastal towns
from the medieval ages. Recent investigation in the Naoe senken (village)
reveals that liquefaction of coastal ground (soft sand) induced the landslide
moved into Lake Biwa. Modern cities are intensively developed until coastal
line on the similar ground condition around large lakes and ponds. The
archaeological and geological investigations on sub bottom village ruins in
Lake Biwa should point out the hazard risk and provide the assessment for
sustainability of the modern water front cities. Further investigation on
another site should reveal the distribution, ground condition, age, and
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S-wave cross section of the coast of the Naoe senken ruins.

Soft layer (sliding bed) over lain by firm sand bed
(consolidated by human activity) is gently sloping toward Lake
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Long-term history of sediment yielding from the granite areas
around the Biwa Lake
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Masahiro Chigira, Professor, DPRI
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Keiji Takemura (Graduate School of Science), Fujio Masuda (Doshisha Univ.)
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deeply weathered and has been subjected to landslides and consequently
sediment yielding. We investigated landslide distribution and sediment
yielding history in Tarao, which were hit by a rainstorm and were
devastated by numerous numbers of landslides and debris flows in 1953.
We made airborne laser scanning and the dating of sediments, and we
found that 778 landslides were induced in an area of 11.8 km’ with a
landslide density of 66/km? in 1953 and also found that there used to be
landslides with a similar landslide density before this disaster. Large volume
sediments were produced at least 6 times within the last 700 years. These
repeated landslides and sediment yielding are assumed to be the complex
results of secondary weathering of deeply weathered granite, rainfall as a
trigger, and artificial activity.
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The aerial phota (left) and tor)ograph\c feature image of the study
site made from the airborne laser scanner data (right, superimposed
elevation image and inclination image). Slope failure scars hidden by
vegetation are clearly identified from the latter image

Biwa.
HIDDA e AF 150mmiEEHT ST ORISR
| (RESRFERTEaRN THIC0) Pure bending strength test,

Sugi 150mm squares with “Sewari”. A: Strain gauges glued on joint inner surface.

.
at sawmill of Kouka-gun fores assuclatlon) B: Deformation measuring devises.
: ¢ J 4 C: Details of strain gauges
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Transportable acoustic device for RASS
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The visualization of needs related to research and education for sustainability science
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Takae Yamauchi, Assistant Professor of 1SS
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The primary focus of this project is to identify and
visualize the needs of young researchers. At first,
opinions of young researchers were collected using
KJ-method in workshop held in each institute which
organizes the ISS. Next, the results of each
workshop were organized and integrated. The
open seminar was held on the afternoon of
February 20, 2009. At the open seminar, the result
of individual workshop and combined opinion were
reported. General discussions were done on the
issues in collaboration among the institutes, the role
of sustainability science, and a function of ISS as a
platform of collaboration. In addition, the
discussion gave us a new perspective from which to
consider the education.
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Mayumi Kawahata,
Staff of Planning & Strategy, 1SS
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| am Kawahata, taking the responsibilities for the affairs of the Institute of
Sustainability Science since this April. Office staffs have all changed since
this issue. Tsubouchi is in charge of accounting and general affairs. Endo
is in charge of web sites and public relations. We all do our best to
facilitate the activities of the Institute, so we will ask you to forward to
similar support. In addition, the total design is renewed since this issue of
the newsletter. It is focusing on friendliness. On the cover, using photo-
graphs of children around the world, hoping that "Sustainability Science"
contribute to the future of the Earth and human. Japanese child is shown
in this issue, from now en photes of children in many countries will be
taken aver and connects the Earth.
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Jun Kawamoto, Assistant Professor
Institute for Chemical Research, Kyoto University
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In this April, | assumed the position of assistant professor of
Institute for Chemical Research, Kyoto University after
graduating the Institute of Sustainability Science. |would like
to put my experience in the ISS to the development of the
useful technology based on microbial systems in ICR. | would
like to thank a member of ISS.
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A Viewpoint of Rheology
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Hiroshi Watanabe,

Director of Planning and
Strategy, 1SS, Professor, ICR
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Rheoclogy, my major subject, is a field of science that attempts to understand
deformation, flow, and relaxation of materials from the phenomenological and
molecular/structural points of view. The time scale is the key in this understand-
ing. Even an apparently rigid rock, for example, flows in the time scale of
millions of years, which is reminiscent of the ancient Greek phrase "movte pet
(everything flows/changes)”. It could be informative to think about the
“sustainability science” from this point of view.
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Group photes on the International Workshop for Far East Asian Young Rheologist,

3rd IWFEAYR at Shanghai Jizo Tong University, China (top photo) and 4th IWFEAYR at Suranaree
University of Technology, Thailand (bottom photo)
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Shigaraki MU Observatory
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Toshitaka Tsuda,

Director of Planning and
Strategy, ISS, Professor, RISH
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Purpose of ISS to promote interdisciplinary subjects and incubation study is
quite consistent with the direction of RISH's research activities, so we are
naturally be involved in the site research in Shiga prefecture, coordinating
wood material, biomass and atmospheric sciences. As a part of this project, we
focus on development and application of radio and optical remote-sensing
techniques at the Shigaraki MU observatory. The MU (middle and upper
atmosphere) radar, which is the main facility of the observatory, was
constructed in 1984 for continuous observations of the atmospheric phenom-
ena from near the surface to the 500 km altitude.
HERFEREEITICEEINEMUL—F —.BEN 00mD7P A P YT E#T Do
An antenna array with a diameter of 100m of the MU radar in Shigaraki.
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| didn’t have my photo. So | took a new photo when | went to Kyoto National Museum.
In spite of new, it looks old due to the pinhole camera shot. | can't predict what and how
the photos look like until | develop. It's a drawback but also the biggest charm.
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Editor's postscript
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In the business world, a product stands at the real
start point when it is put on the market. It will be
meaningless without being demanded by customers
even though all the making stuff put their whole
heart and soul into the product. Products need to be
loved by the society, and the practical achievernent
determines the success of the products.

We published this newsletter as if we send our
daughter getting married into other family. We hope
that everybody is happy with her!

188 BAINEICT
A farewell party of IS5
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(Assist. Prof. Kawamoto :first from the right)

We say “Please, encourage our daughter” on this

day of our fresh start.
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Fukiko Endo, Staff of Planning & Strategy
Institute of Sustainability Science
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Institute of Sustainability Science

T611-0011
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Office of Planning & Strategy,

Institute of Sustainability Science,

KYOTO UNIVERSITY Uji Research Building, 5F
Gokasho, Uji, Kyoto 611-0011 JAPAN

Tel:+81-774-38-4544 Fax :+81-774-38-4546
Email:iss-office@iss.iae.kyoto-u.ac.jp
URL:http/fiss.iae kyoto-u.ac.jp/iss/ip/index.html
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It takes bout 7 minutes from ”JR Obaku” station “Keihan Obaku” station
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The office of ISS provides meeting space to facilitate
communication among researchers from various fields.
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Please submit an application from to book the meetiong space
according to the rules and regulation of ISS.
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