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The collaborated study with medical, scientific, engineering and agricultural fields aiming
for the development of new diagnostic techniques by Raman spectroscopy
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Space-and time-resolved study on the effect of antifungal drug Clotrimazole in fission yeast at the single cell
level by Raman microspectroscopy
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Fission yeast (Schizosaccharomyces pombe)is a very useful model organism to study on human disease and
drug design. In this study we have investigate the effect on fission yeast by clotrimazole, which is an inhibitor of the
synthetic pathway of ergosterol, a cholesterol equivalent for fungi, from lanosterol. We have studied Raman spectra of

living fission yeast cells in a medium, and visualized metabolites in the cellular body of them without any pretreatments.
Thus, Raman images have shown that some unknown chemicals are accumulated in the cells.
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Practical application of ICT for medical care, welfare and education
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The automatic recipe system to change a dietary concept and provide restricted diets
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Restricted-diet menu (sugar, salt, potassium, water, etc.) for patients with diseases (diabetes, heart disease, kidney
disease etc.) has a limited repertoire and nutritional management in home care is extremely difficult. The developed
system using ICT and QR code allows users at home to manage various heat treated frozen foods, and propose an
ideal menu every day by using present stock food according to the clinical condition.

This system provides a large number of nutritionally balanced dishes easily by thawing and assortment. Special
menus for food allergy are also available. In addition, it can be adapted to general diets, and business development
utilizing special products in the San-in region is expected.
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Development of prediction and mitigation technologies on natural disasters in subduction
zone using San-in region as a research field
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Petrological and geochronological studies on the Oki Gneiss
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In this project, we conduct multidisciplinary studies in the San-in region to understand natural disasters in subduction
zones. Basic research on this project includes geological studies of the Oki Gneiss exposed on the Oki-Dogo Island.
The Oki Gneiss represents the oldest geological body in Japan, and it records dynamic history from old continental
amalgamation to later imprint of subduction signatures. Two metamorphic events at 1.8 Ga and 250 Ma have been
revealed by analysis of microscopic metamorphic minerals.
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Establishment of a novel liguid biopsy system for cancer genomic medicine
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Challenge to visualize and collect cancer cells in blood and ascites samples useful for genome medicine
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The blood and ascites samples in cancer patients are likely to contain small amounts of cancer cells, of which
collection and analysis of genome infromation may be useful for early diagnosis and characterization of cancers
of the primary site. However, it is difficult to recognize and distinguish cancer cells in vivo. We have previously
established specialized virus, that can infect preferentially to cancer cells, not normal cells, replicating and producing
green fluorescent protein, which can be visualized with fluorescent scope and be sorted with flow cytometry. We are
currently trying to infect this virus to blood and ascites samples to visualize and purely collect cancer cells available
for genomic analyses.
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Challenge for revealing the origins of matter and charge
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Probing the Grand Unified Theory through proton decay
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Of the four forces in Nature (gravity, electromagnetism, "weak interaction", "strong interaction"), the Grand Unified
Theory unifies electromagnetism, weak interaction and strong interaction into one force. This theory is considered
to be the correct theory, due to indirect evidence such as its capacity to easily explain the extremely precise
coincidence of the abolute value of the electric change of proton and electron. The Grand Unified theory predicts
"proton decay", where the proton, which is supposed to be stable, decays very rarely. However, this phenomenon
has not been discovered yet. Currently, proton decay is intensely searched for at the detector Super-Kamiokande
in Kamioka, Gifu, and is planned to be searched for at its successor Hyper-Kamiokande. In our research project, we
have examined the theoretical structure of the Grand Unified Theory, and surveyed the possibility that proton decay is
discovered at Hyper-Kamiokande.
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Development of environmentally friendly chemical transformations and functional organic
materials using biomass resources
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Design of environmentally friendly catalysts using vitamin Bz and chitin derived from crab shell
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Crabs are a natural resource abundantly caught in Sanin Region, but most of the crab shells are discarded after
removing the meat. Chitin contained in crab shell is a natural linear polymer possessing a stable backbone insoluble in
organic solvents, chemically modifiable side-chain, and well-regulated higher-order nanostructure. Taking advantage
of chitin and vitamin B,, we developed novel green heterogeneous catalysts that perform environmentally friendly
organic transformations.
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Regulation mechanism of some valuable compounds in photosynthetic organisms
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Identification of wax ester degradation enzyme in microalga Euglena gracilis
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Euglena gracilis is a unicellular phytoflagellate and produces a large amount of wax esters under anaerobic
conditions. When anaerobically treated E. gracilis cells are transferred again into aerobic conditions, the accumulated
wax esters are then promptly degraded. The aim of this study is to identify the key metabolic enzymes involved in wax
ester degradation for improving wax ester accumulation more effectively.
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Approach to regeneration of seven rare species in Lake Shinji using environmental
biomolecules
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Evaluation of fish/avian communities in Lakes Shinji-Nakaumi using environmental DNA metabarcoding
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To clarify the communities of fish and avias in Lakes Shinji-Nakaumi, | comprehensively analyzed environmental DNA
(eDNA) from organisms in lake water by eDNA metabarcoding. As a result, | succeeded in detecting 168 species of fish
including Anguilla japonica of rare seven species in Lake Shinji and 23 species of avias. In addition, it suggested that

fish fauna distributed from Lake Shinji to Nakaumi was associated with the salinity gradient of the lake water. In this
study, | could be able to estimate the biota of Lakes Shinji-Nakaumi by using the eDNA metabarcoding.
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Development of a Historical Learning Model and Assessment in Classroom Practice in General
Education: Experimental Approach for High School/University Articulation of Historical Learning

FEAMICEDSRERREERHE OSKXHE
A Study of Problem Based Learning in Education of History under the Collaboration between High School and
University : Based on the Result of Learning Analysis
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Recently, both university and high school are requested to make their method of instruction interactive, such
as Project-based Learning. In order to make each learner active, it is very important to take diversity of learners’
background into account. We have, therefore, engaged in modelling the patterns of learning based on the result of our

Learning Analysis, advanced at a class of history in general education course of Shimane University, and in putting
such models into practice in collaboration with high schools in Shimane Prefecture.
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A Study on the Acquired Manuscripts Related to NISHIMURA TENSHU
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A Study on a draft-manuscript of the earliest study on KAITOKUDO by NISHIMURA TENSHU
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KAITOKUDO was founded as an academy by merchants in Osaka in the middle of the Edo period, However, it was
closed in the second year of the Meiji era(1869). About 40 years later, due to uprising of the movement to retrieve
KAITOKUDO by NISHIMURA TENSHU, KAITOKUDO KINENKAI was organized. NISHIMURA was a pioneer in the study
of KAITOKUDO, "KAITOKUDOKO" written by him still has served as the basis for KAITOKUDO study. Two years ago,
many new documents of NISHIMURA were discovered at the House of Nishimura in his Birthplace, Nishinoomote City

of Tanegashima island, Kagoshima Prefecture. The purpose of this research is to find out how NISHIMURA'’s study of
KAITOKUDO started by using this new documents.
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Development of a skill recognition system based on sensory integration using viartual reality
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Effects of gaze position on motor skills related to wood cutting by hand tools -Examination of gaze position-
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This research aims for learners to acquire the highly advanced skill image of wood processing, through letting them
experience as a virtual sense using VR technology and force sense information, based on the sophisticated models we
have elucidated. The learner experiences as if they were using advanced skills like the master of wood processing. If
this new training method is established, everyone can surely acquire advanced wood processing skills for a certain
period of time. In this paper, based on the intensive record of detailed motion skills including body, eyes and muscles, |

will report on my analysis of where the experienced experts watch, and which body parts they use as well as its timing
to focus their power when they cut wood.
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Effective utilization of the unused resource using chemical bonding of tannin

B DFEMBNVBEEVICTyF—DREICRIFTZE

Effect of addition of tannin on gquality of bread and cookie
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Soluble tannin, the astringent component in plant such as persimmon, has an affinity to strongly bind to protein.
Our project has found that adding protein-rich ingredients to astringent persimmon paste in the manufacturing of
processed foods not only reduces persimmon astringency but also effectively improves its texture. We are currently
researching the optimum conditions required to maximize these effects.
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Salt Reduction Project in Shimane
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Salt taste sensitivity is associated with daily salt intake
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Preventing hypertension can lead to the prevention of stroke. One of the causes of hypertension is excessive salt
intake. Compared to Western countries, Japanese people consume more salt intake. In addition, Shimane is classified
as one of the areas with the highest salt intake among Japan. Therefore, it is necessary to develop an effective
method for salt reduction. We focus on the individual differences in the taste of salt, aiming for application to the

method of salt reduction. In this study, we clarified the relationship between individual differences in salty taste and
the amount of salt intake.
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Development of tailored artificial bone screws for patients with osteoporosis
using the osteosynthesis assistance system
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Development of novel style artificial bone screws
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Medical screws for osteosynthesis are usually made of metals such as titanium; typically, artificial bone screws are
not as commonly used because of their inferior strength. Since 2004, our group has been developing "bone screw
system", which is a novel osteosynthesis technique using the NC (numerical control) lathe to precisely process bone
screws. Previously, we inverted a new screw design using this system. Here, we develop an improved artificial bone
screw by applying the new screw design, which will have a tougher body than the current design.
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Dynamics of lattice defects in metals
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How does disarrangement of atoms within materials move?
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We call materials, where composing atoms are arranged periodically,“crystals.” For example, metals are crystals.
Within real crystalline materials, disorders of atomic arrangement-lattice defects-are produced very easily in various
processes. These lattice defects are often dominant factors controlling macroscopic properties of materials such as
their strength or electric conductivity. By using transmission-electron microscopy, which enables direct observation
of local structures within solids in atomic- to nano-scale, we are clari fying structures and dynamic properties of
individual lattice defects.
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Material search for a new functional property originated in non-inversion symmetry
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Observation of curent-induced magnetization originated from ferrotoroidal order on a zig-zag chain of magnetic ions
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In this project, we have carried out magnetization measurements on a metallic compound of Ce3TiBi5 under applied
DC electric current at around antiferromagnetic ordering temperature. Ce3TiBi5 has Ce zig-zag chains and the Ce
site has a lack of the local inversion symmetry. We have succeeded in an observation of unusual magnetization, which
starts to deviate from usual magnetization just below magnetic transition temperature and is derived from the applied
DC electric current. We suggest that the deviation originates from magnetoelectric effect, which has been theoretically
predicted to occur in ferro-toroidal ordered state.
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Field interdisciplinary study for education of leaders associated between academia and
residents
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Effect of geographic accessibility to community healthcare on hypertension
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High blood pressure could lead to serious chronic conditions, including stroke, and cardiovascular disease. Although
most people know that being hypertensive is harmful, more than 10 million people are having vascular illnesses in
Japan. This study investigated whether residential location matters to hypertension, as well as leaving hypertensive
conditions untreated, by analyzing health checkup data of Shimane prefecture with geographic information system

(GIS). Our findings suggest that those who have limited access to primary and secondary care facilities within their
neighborhood had higher risk of having hypertension, and also leaving hypertension untreated.
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Interdisciplinary research project on estuary, by taking advantage of Lakes Shinji and
Nakaumi in the Hii River water system as a model-field
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Evaluation of Water Environment at Lakes Shinji and Nakaumi by Numerical Simulations
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In Lakes Shinji and Nakaumi, we have not only visible water environment problems such as the growth of aquatic
plants, blue-green algae, red tides, and blue tides but also invisible problems such as anoxic condition at the bottom of
the lakes, which could lead the water quality deterioration. To access those problems, it is essential to measure water
quality in the field, but there is a limit when the area is large like Lakes Shinji and Nakaumi. To complement the limit,
now we can use a powerful computer to perform numerical simulations. In this research, we became able to simulate
not only sea-water inflow into Lakes Shinji and Nakaumi from the outer sea but also the retention time of the bottom
water as an index of the deterioration of water quality. Moreover, we can simulate turbid water when occurring at the
time of strong wind.
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Ruby - OSS Project Center

% This center has conclued in March, 2019, the expiration date.
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Sustainable Development of Sharing Economy in Rural Areas
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Sharing economy that shares assets owned by individuals via Internet is advancing as a new business. We first
clarify the definition of Sharing Economy based on previous researches. And we also aim at considering the possibility
of sustainable development of Sharing Economy in rural areas.
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Geopark Project Center

EREBODF/N—7 DiE{ticmF ZERRE - MERMSMADRIHRE
HhighE X DR

Creation of international and integrated studies of nature, history and culture, and development of local community
collaborative promotion projects for enhancement of geoparks in Shimane prefecture
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A geopark is an area containing important geological herritages and ecological, archeological, and history-culture
sites. It is managed with a holistic concept of protection, education, and sustainable development. The main purposes
of our center are to conduct geological researches about the formation of the Japanese islands, environmental and
ecological studies in brackish lakes and alluvial plains, archeological and humanities studies, and their integrated
studies in the Shimane Peninsula and Shinjiko Nakaumi Estury Geopak and the Oki Islands UNESCO Global Geopak.
Education and outreach activities are also promoted to enhance two geoparks in Shimane prefecture.

AtV E—TRERED 2DDSAN—ITUFICE T DMEEHEL
ZORRERIANT, BRAZORERTO5SLOTF/\—o% (AP -
&5 - EE) &, —WIIABMBEL LTHHELTVET. £ HREED
BRPIF/N—7 T 7OMEEH > TWEEL ZEEBHE LB #IRS
SXUURIYLAERNICEELTVET. SEEREERERIOY
T EBERADEE | EBHOERT EARS | BT HHMRHLETOE eny
L7, BT, BR¥EE - REHPES AN~V OB N EMBOERS e
CEBLTOELEZE L, £, [BIR¥EE  RESEESAN—s0T+ Sy
YF7—DEN]EBLT, FHNMEOBVY A REKZIA YT —DEEA Sld
EAROE - ERICETEY RS LEERLE L, {5
REEICRMSIHCORAYAN— I 2EASBESZITEY, ﬁ%iﬁhﬁ%ﬁ%@ﬁ/#ﬂ S OBREEENS)

9., ThDBTAN—IEEDESISERLTOL O, HEBDFEMHICE S TEBICAYET., A2 Z2—TEIA/5—
SIVT7OXERAUAREED TV EEBIC, BEBBREHMNLTEBREDIF/N—7FBEHEL, HHnERES
ATVWEET,

\mm BT - R - B | [ FBIED - BIRW - T |
=
j

J2o2eE, maEnE| IF

i o msame |

] [7 K/~
EEE

1, BIEEHE

g
G nanale

iBAE EKHn{ -

\%mxse»m OTD/IOMZJS | W T wam

AtEDE—ICEB, EHAREMEDHRRICEYBREDIAN-IDEMEREZXDIENTE, BRABRIF /-7
FEECHEMI B EPBFEINET . £, X EZ—TITo>TVWBRFIRPIFN-IZREDHBICKY, DFN—-U%&X
ABAMDBERDBFENET,



Nanotechnology Project Center
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Development of Anticancer ZnO Nanoparticles and Its Therapeutic Efficacy Against Human Small-Cell Lung
Cancer in an Orthotopic Mouse Model
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Zinc oxide (ZnO) is an inorganic compound, and has been used for many years in baby powder and sunscreens.
Notably, ZnO nanoparticles are also known to be active against bacteria and cancer cells in vitro due to production of
reactive oxygen species. In this study, we established a novel producing method for high quality ZnO nanoparticles,
and we focused on anticancer activities of ZnO nanoparticles against small-cell lung cancer that is a high malignant
type of lung cancer. Here we report a potential therapy of ZnO nanoparticles for small-cell lung cancer.
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Higgs and early universe project center
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Determination of neutrino oscillation parameters

TUR—F K% B2 Naoyuki Haba (BiRZRiB T 5% - AR TE0EY - %49
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Precise mesurement of neutrino oscillations, a phenomenon where the three types (electron-type, muon-type, tau-
type) of netrinos interchange to each other, is crucial for unveiling the origin of matter in the universe. However,
among the paramters of neutrino oscillations, "6,; angle" has not been measured accurately until today. Our project
center has conducted a theoretical research for accurate determination of 6,; angle in T2HK experiment, where

neutrino beams from Tokai Village, Ibaraki are measured at Hyper-Kamiokande detector, planned to be constructed at
Kamioka, Gifu, and in a proposed extension of T2HK where a second detector is situated at Oki Islands.
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Fisheries Management Research Center

% Fisheries Management Research Center has concluded in March, 2019, the expiration date.
Reorganized Fisheries Ecosystem Project Center has established last April.succeeding former organization achivements.
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Developing UAV-based remote sensing of harmful algal blooms overgrown in Lake Shinji
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Shimane University established Fisheries Management Research Center (FMRC) as the first institution of higher
education and research of fisheries science in the National Universities along the Sea of Japan in 2014. FMRC
delivers education programs and research projects for the development, management, conservation, aquaculture
and breeding of valuable fisheries resources. FMRC also promotes the practical application of research results for
sustainable fisheries production and stock enhancement in cooperation with governmental and non-governmental
fisheries organizations in the San-in Region.
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Wood-Design Project Center Wood Design Pro

¥ Wood-Design Project Center has concluded in March, 2019, the expiration date. hitp://www.facebook.com/WoodDesignPro
Reorganized Regional Design Project Center has established last April, succeeding former organization achivements.

I TEIRNICEBBNBEERRZUEFIEDIRSE

Presentation of attractive repair method of traditional houses by self-build
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The number of Japanese housing is 63.67M and it is more than the number of households. And now, it's a big
problem how to use vacant houses in rural area. When we repair a traditional house, we have to pay much money. So,
we inspect the efficient way of amateur repairs and create new method of house design.

| 52 wxag seoRe

ERBENCH T DREOHRER (KETER) Z2HREL, #imL TERZTROTVET . FEDERELRY, BUERMEHN,
TITHEE, BIFOEEEZERL, IHEERFHEPYR— PN ITBZETHRRYEIFZEHELET. FAICEBEER
BEMELERRHODPLPUETY, BXRZERLARKICESIZEDOTELVFORALTY A PHIZRRTHIED
TEET. 1FEEE LCEEMHMOBRFCHESLDEREZE L DD, ﬂ#&ﬂﬁ7ﬂ4/®ﬂL€EhbTM$?

7A2 17 bTEH2EHBADBUETIEZIToTVET., %
REEWS HEICE L EFRER T Y 1 > DiRE 2170y, B
PROFMEICINAT, KIELEY, TEOERIZToEIED,
IREADIRES, BEOHE, REDIERZEDTNET.

2019 EICIL 2BER D DBIEL R 2T €, BYOFE
RZEEDHTVEET. BEkRE LTHRTSED, HigD
EREDKFEMHRE L TOERETHRO>TVEEXT, E5IC,
CORREFERTHIET, BERER D> TV S HBOEH
BEYE, FERRI VT A TREDHAICK>TREHE
BYELTRELTOWS FERZMIL, MiaIcREL TS
ZEEBELET.

.
RFYUEERRKR

| izmrz~0RZ

AMBICBENTIE, AHOGEYMERI VT4 TEOBADDHETHEL TW ZEZFHRELTVET., LPL, Thb
DFEF—REEPEHERREICOHICHT B IENTRETT . FLFZEORRBICKUHLRZUEFECT YA L OFREHI RS
N3 EHHMFINET,




Raman Project Center for Medical and Biological Applications
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The visualization of the production and accumulation processes of polysaccharides and lipids by means of Raman
spectroscopy

TR e WA  EZ Tatsuyuki Yamamoto (EHMTZREEGTRIER - EMERRISLIEY - %%
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Euglena (E. gracilis) is a kind of flaggelates widely distributed in fresh water. It produces biofuel, which can be utilized
as jet fuel, via photosynthetic processes. Here, we have succeeded in visualizing the producing and accumulation

processes of paramylon and wax esters at aerobic and anaerobic conditions, respectively, by Raman spectroscopy
without any pretreatments for living euglena cells as they are.
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Tatara nanotechnology Project Center
%This center has conclued in March, 2019, the expiration date. Shimane University
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Characterization of Metallic Materials
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The Tatara Nanotechnology Project Center has a long history of metallic materials characterization at the micro and
nano scales. Many center members also serve on the Organization for Industrial Innovation, Next-Generation Tatara
Co-Creation Centre, established in November 2018, where they apply their past experiences and achievements to

spearhead new research and development of next-generation metallic materials. The figure shows in-situ observation
of metal melting at 1451°C, by using a newly introduced laser scanning microscope.
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Project Center for Comprehensive Research on Congenital Anomalies

% This center has concluded in March,2019,the expiration date.
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Elucidation of development of human body and organs for precision disease prevention from prenatal period
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Interaction between genetic and environmental factors during prenatal life has been deeply implicated in the
etiology/predisposition of postnatal non-communicable diseases (NCDs). We previously reported a wide individual
variation in the organ size in human fetuses of the same body size. The organ size after histogenesis is directly
correlated with the ‘reserve’ of the total organ function, therefore, can be a predisposition of future diseases, and a
small organ size may thus be considered as ‘unnoticed congenital anomalies’. However, very little is known on the

mechanism to regulate organ sizes and balance among the organ sizes, or whether/how they are related with the
actual onset of diseases. We are investigating the mechanisms involved in these events.
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Monoclonal antibody drug preparation against pancreatic cancer
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Morbidity for the pancreatic carcinoma in Shimane Prefecture is on a high level in Japan. It is a highly lethal cancer;
mortality for the disease is also high. More than 90% of patients die within 5 years of their diagnosis and 75% of
patients die within the first year. The mortality rate in Shimane prefecture is above the national average. Since it is a
disease whose prognosis is extremely poor compared with other cancers, development of novel treatment methods is
desired. Shimane University Hospital is taking a leading part in multidisciplinary, fundamental/clinical researchers with
the aim of eradicating the pancreatic cancer.
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Ancient Izumo Project Center
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The Historical Development of Tatara Furnaces
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We are examining the historical development of Izumo Province in an integrative research project that combines
perspectives from various disciplines, including history, archeology, and geology. In particular, we are analyzing
historical sources to diachronically explore the background to Izumo’s emergence as a cohesive “region,” and thereby
create a model of the ancient province. As part of this task, this research is reevaluating, from all-nation perspective,
the iron industry of ancient Izumo, which was said to be “iron province,” and is engaging in clarifying the real image.
We are also examining the historical processes by which Izumo’s smelting industry led to the emergence of the early-
modern tatara furnace and how it evolved into a leading metallurgical center of Japan.
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Development of a Training Application Associated with an Eye-gaze Tracking System for Severely Disabled
Individuals (Children)
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Certain severely disabled individuals (children) do not have mental disabilities but may suffer from physical
disabilities that make speaking and writing difficult for them, thereby causing significant difficulty in communication.
An eye-gaze tracking system can be an effective measure for addressing such issues. However, these systems are
not easy to use initially. Hence, our training application encourages individuals to make progress. The application is
designed as a game that can be easily operated by everyone. Furthermore, matters of interest for mentally disabled

individuals can be objectively evaluated through the game, thereby enabling others to comprehend such individuals'
intentions, which previously could not be clearly perceived.
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Evaluation and Application of Regional Plant Genetic Resources
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The regional revitalization using local agricultural products and regional plant genetic resources is one of the
contributing factors in local districts of Japan facing at the problems of accelerated aging and declining productive
population. The evaluation of traditional horticultural plants and useful wild plants of the region, and their application
towards breeding and touristic resources are my research works.

Newly released local cultivars of Shimane University; pungent radish “lzumo Orochi Daikon”; ‘Susa-no-0’, sweet
rape blossom ‘Gaini-maina’ and ‘Mageni-maina’, and evaluating the old azalea specimens, “Noto Kirishima azalea” as
a living cultural heritage in Ishikawa prefecture are both my fruitful results which have been contributing the local
revitalization.
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Tokyo 1964 Olympic Games: A case study of Shimane Prefecture
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This project investigates how the Tokyo 1964 Olympic Games had been experienced outside Tokyo, particularly in
Shimane Prefecture. The Tokyo 1964 Games was the first Olympic Games to be telecast internationally (US, Canada,
and Europe) via satellite. Also, existing data shows almost all Japanese people watched the 1964 Games on television.
However, it is presumed that even within Japan, attitude of people towards the Games varied depending on the area.
This research from the local perspective has revealed that there were many Olympic-related events (e.g. beautification
campaign before torch relay, erection of a statue of Kishi Seiichi, former IOC member who contributed to the plan for
1940 Games) also in Shimane.
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Primary aldosteronism as a risk factor for vertebral fracture
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Primary aldosteronism is the most common cause of secondary hypertension. Patients with primary aldosteronism
have higher prevalence of cardiovascular, cerebrovascular and renal diseases than that of essential hypertension.
We found primary aldosteronism as a risk factor for prevalent vertebral fracture. This suggests that fragility fracture is
one of complications of primary aldosteronism.

| 52 mzmz - szoRz

bebE, RREMETIRATOVEREBZAILENWT, RPEDOHIVITLIHRENZ L, BREEMEL LD IEPRESN
TWELE, LPL, BEEZILRATOVEBRESAILENT, REICERDPEIZDPEDPICOVTIHINETRED DY
FEATLE. SEORET, REETIRATOVEBRESATIE, BREDBL LD IE(BERBE)NPEZ>HIFTIIER
ENBERPREZEOH LY HEESEVIEHREINE Le. SROREHERZHAHEVIC, HRAFOMOED S BRI
DERETRITREPHTETVEY . SADHERDPEZLERESDERELT, REMTIRATOVEREZADEED,
RRFETERVIEDETONET, GMEEREIADDS,

5~10%DFEH, EIFRFEETILRATOVEZBEL TS E BRMETZILRRTFOVEICHTIEE
SATVET. BROWOSE, EBHLLREFEN, D P
REXTHBRICESOTETVEY, FREFIL KT OVE // %
BESAICBVTBRRELEROBENBE LV Z LW, '

BIEREZADIEEHFLPTVRRICHZANELNSD
Ly 3l Z2TRR L TOET. FBIFEVOTH, B TER
DEPZLETLEA, FIBRLBO7Y, BAERALER
EEZLRINWEGSRVDPELNEEA. BMEED, B
BED, WIhOHEEOBWVRR THBIED, SHEDIREE
RPEBSNIIDDERLZEZAOSNE T, BE REET
WRATAVERESADD S, EOKOIBFHERLLEAD
B LPTODODICOVWTIRE ZEDTVET.

ﬁﬂ;ﬁ ey

| izmrz~oRz

ARAEICKY, FREEZIRATOVEBRESADBREZFHTHIET, ZLOHORERFGEMICDORHDEEDH
VET.

35



Aging deteriorates acquired heat tolerance and hypothalamic neurogenesis in heat-acclimated rats.
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As Japanese population ages, the number of patients with heat stroke are increasing. For animals, repeated
exposure to moderate heat has been well known to result in development of heat acclimation that are known as one of
the measures against heat stroke. However, the central mechanism of heat acclimation has not been fully elucidated.

We have demonstrated that heat exposure generates heat responsive neurons in the hypothalamus, suggesting a
pivotal role in autonomic thermoregulation in long-term heat-acclimated rats.
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Ferroelectric phase transitions probed by laser and synchrotron radiation beams for development of ferroelectric
materials
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Ferroelectric materials offer a wide range of useful properties used as capcitors, pressure sensors, and microphones.
We can find them in various places, such as smartphones and computeres, essential for our lives.

Phase transitions, in which the typical example is that ice cubes transforms to water above 0C, are found in
ferroelectric materials: The useful properties disappear when ferroelectric materials are heated up above phase
transition temperatures. | manifest phase transitions in ferroelectric materials by the observation of atom positions and

vibrations with the use of laser and synchrotron radiation beams. | believe this study can help material development in
near future.
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A mechanism of coexistence in microbial communities
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Microbes are widespread in natural ecosystems where they create complex communities. Understanding the
functions and dynamics of such microbial communities is a very important theme not only for ecology but also
for humankind because microbes can play major roles in our health. Yet, it remains unclear how such complex
ecosystems are maintained. Here, we present a simple theory on the dynamics of a microbial community. Bacteria
preferring a particular pH in their environment indirectly inhibit the growth of the other types of bacteria by changing
the pH to their optimum value. This pH-driven interaction always causes a state of bistability involving different types
of bacteria that can be more or less abundant. Furthermore, a moderate abundance ratio of different types of bacteria
can confer enhanced resilience to a specific equilibrium state, particularly when a trade-off relationship exists between
growth and the ability of bacteria to change the pH of their environment. These results suggest that the balance of the
composition of microbiota plays a critical role in maintaining microbial communities.
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Analysis of correlation between single nucleotide polymorphisms (SNPs) within Deoxyribonuclease (DNase) family
genes and rheumatic diseases
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Deoxyribonucleases have been focused on the role of risk factors for various diseases. DNase |, DNase I-like 1,
DNase I-like 2, DNase I-like 3, and DNase |l belong to the DNase family. In order to establish the foundation of genetic
biochemistry and pathology of DNases as risk factors, our research group has performed population study of SNPs

within the DNase family genes. We also have analyzed functional effects of amino acid substitutions from non-
synonymous SNPs.

| 5e #zmz - seoRz

DNAIZA, G, C, TOIREICK > THEENTHY, ThHDEEDEN (—EESR) HMRLREBREBEL TVWSZ DR
HEEINTVET, BAlE FRAGEBOBKREFE L TEEEN T SDNase familyiICIE A Fa SR EPRIEHBZEZR DR
HoENBIEHRELTEE L/, DNase |, DNase I-like 1, DNase I-like 2, DNase I-like 3, XU'DNase Il D2 3kEEZ
BIERISNPs (—EEZHIC K> TT7 I/ BHIBBINZHD) 64, 21, 63, 0B KU HFAICDNT, FhEh2l, 6, 51,13
BROANHFTTEBREEDET - HRKIZZEE2MALELE. £ 7I/BBRICLDIBREENOZEEZTFATIIE
M TZBPolyPhen-2 zH

WTHRELEEZA, Zh
SOEFEMET - HED
AONTIFEAEDEMT
‘damaging” £ ¥IE & 1,
BEREENDHZEDN TG
ETFAShEzLE LE
Mo T, BEHZHEREE
HTZLWHEDOD, Zhbd
SNPsiZ B REHEERFD
BEEHEREFICRDED
EEZONET,

DNase family ®m%*_J Ligi&
DNase I

| |
HAARIY

DNase 1L1
II I n
I

DNase 1L3

——
I

1kb

DNase 1L2

i

1kb

DNase II

2kb

1kb

DNase I DIT{AEIS
NCBI Structure databased<D

| #zmzs~oRe

ARARICHERE LT, SRIGEES - NBETFED SEEEBEANOI SRZRMA - WAPMFTEET.




LMESEBERICHOIEARFIBIEDRAL
T DHEFRICH

Rheological weakening due to phase mixing application for geological conditions

| #zzen

HBR 8 Miki Tasaka CHTRAEEIRE S A7 LRISR - HAEBTS2IBEY - 3560)

[z =

EAEFFOFOE T 2 BREULEOIYMDHI—ICRE S RS EPERREINE Y. TITARICKVILEREIIEAE
FEDBEEZRDDEEZAONTVWET Y, INETAKEAZEDIERDPEMANCE LD o722, [EDQKDICHINSEESE
PEREN, EADERTION?ERD > TOERA. AAKIE, HMEOTIXRICEDEARER 2S5 UURRZITL, 14
BEBEREEAETDBAEZASNICTEHIEZBME L THRZEDE L=

Rheological weakening associated with strain localization of deformation strongly influences the strength and
dynamics of the lithosphere. To investigate the processes that lead to rheological weakening in two-phase rocks, we
conducted torsion experiments on aggregates of iron-rich olivine plus orthopyroxene in a high-resolution, gas-medium
apparatus. In this study, we examined the mechanical behavior and microstructural development. The evolution of

mechanical and microstructural properties provides a framework for understanding rheological weakening and strain
localization under the upper-mantle conditions.
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