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Development of a new diagnosis technique by using Raman spectroscopy
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Leader : Tatsuyuki Yamamoto (Professor, Faculty of Life and Environmental Science)
Atsushi Nagai (Professor, Faculty of Medicine)
Akihiro Ohira (Professor, Faculty of Medicine)
Yoshikazu Kinoshita (Professor, Faculty of Medicine)
Riruke Maruyama (Professor, Faculty of Medicine)
Haruo Takeshita (Professor, Faculty of Medicine)
Naoki Oshima (Assistant Professor, Faculty of Medicine)
Junko Fujihara (Assistant Professor, Faculty of Medicine)
Hiroji Masuda (Professor, Interdiciplinary Graduate School of Science and Engineering)
Kokoro Kitamura (Assistant Professor, Interdiciplinary Graduate School of Science and Engineering)
Makoto Kawamukai (Professor, Faculty of Life and Environmental Science)
Tomohiro Kaino (Associate Professor, Faculty of Life and Environmental Science)
Hemanth Noothalapati (Visiting Assistant Professor, Center for the Promotion of Project Research)
Hideki Hashimoto (Researcher, Center for the Promotion of Project Research)
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In the “Raman-spectroscopy-application group” in Shimane University’s prioritized research,
“Establishment of a development center for novel interdisciplinary medical techniques by utiliz-
ing Shimane University’s seeds”, we are studying on the application of Raman spectroscopy to
biomedical purposes. We are especially aiming at developing new diagnostic and observational
technigues for biomedical application.
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Leader : Tetsuo Noda (Professor, Faculty of Law and Literature)

Terutaka Tansho (Associate Professor, Collaboration Canter)
Naomi Takashimizu (Associate Professor, Office for Evaluation)
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@®We are building "Matsue Social Network Map” which accumulates and analyzes regional data
such as tourism data in addition to Open Date from a local government by using a programming
language Ruby. @We analyze accumulated data quantitatively and qualitatively, and study the
economic effect and area management (town formation/health and welfare) by utilization of Big
Data and Open Data. ®As premises for these, we establish a viewpoint and the way of estimat-
ing the economic effect by utilization of Open Data.
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Leader : Ryou Sasai (Associate Professor, Interdisciplinary Graduate School of Science and Engineering)

<R&D of layered inorganic/organic hybrids with molecular recognition ability by luminous change under
high humid condition>

Members : Yasuji Yamada (Professor, Interdisciplinary Graduate School of Science and Engineering)
Shuhei Funaki (Assistant Professor, Interdisciplinary Graduate School of Science and Engineering)
<R&D of transparent oxide semiconductor thin films with molecular recognition ability by resistivity change>
Shozo Yano (Associate Professor, Faculty of Medicine)
<Collection of actual breath and clarification of relationship between disease and chemicals in breath>
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In this project, we advance researches to develop materials and devices for a simple diagnos-
tic technique of diseases by using aspirated air. Our final goals are as follows: (1) Preparation
and characterization of novel materials with molecular recognition ability by luminous change
under high humid conditions by hybridizing both surfactant, which is for formation of adsorption
field for various molecules, and luminous dyes, which is for response parts, with ion-ex-
changeable layered inorganic compounds such as clay. (2) Understanding humid-resistivity
response of a Ga-doped ZnO thin solid film, which is one of transparent conductive oxide films.
(3) Clarification of relationship between disease conditions and chemicals in breath of patients
with diabetes, kidney disease, and/or liver ailment, and then, identification of chemicals for con-
ducting diagnosis on various diseases.
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Leader : Naoyuki Haba (Professor, Interdisciplinary Graduate School of Science and Engineering)
Hiroyuki Ishida (Visiting Assistant Professor, Center for the Promotion of Project Research)
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In Shimane University’s seeds research project, “Study on a new Higgs theory and the early
universe”, we conduct a theoretical research of a new theory based on Higgs particle which
was discovered at the LHC experiment at CERN in Switzerland. A new theory which reveals the
properties of Higgs particle may possibly describe the phenomena of the early universe: we also
investigate to resolve the mystery of the early universe.
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Leader : Tetsuya Hirotomi (Associate Professor, Interdisciplinary Graduate School of Science and Engineering)
Sachiko Hara (Professor, Faculty of Medicine)
Saki Hasegawa (Assistant Professor, Faculty of Medicine)
Shunsuke Kyo (Associate Professor, Faculty of Law and Literature)
Yasuhiro Yamada (Assistant Professor, Interdisciplinary Graduate School of Science and Engineering)
Sokichi Maniwa (Associate Professor, University Hospital)
Hiroaki Oguro (Associate Professor, University Hospital)
Taku Tadenuma (Assistant Professor, University Hospital)
Morihiko Nakamura (Professor, Collaboration Center)
Terutaka Tansho (Associate Professor, Collaboration Center)
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This project aims to improve quality of life of people with special needs including elderly people
and reduce the burden of caregivers through developing “smart well-being cluster for local com-
munity.” The cluster consists of interdisciplinary researchers in the field of computer science
and engineering, medical and nursing sciences and social welfare, and people of rental/sales
business, care-taking business people, special needs school people concerned with assistive
technology in the local community. We are developing assistive technology devices and services
based on Information Communication Technology (ICT) for sharing and reusing data automati-
cally and/or manually collected within the cluster.
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San-in region is a mountainous area and has a long coastline. This geographic character
makes it vulnerable to natural disasters. In 2013, western Shimane Prefecture suffered seri-
ous disasters twice. At that time, highways, JR railway and other infrastructures were seriously
damaged, and the local economy was also significantly affected. Many zero-meter-above-sea-
level zones in the region facing the Japan Sea are vulnerable to tsunami disaster. This project,
with the aim to increase the resilience in San-in region, is to conduct an integrated study on
the climate and flood disaster, tsunami disaster and landslides. Specifically, (1) For climate and
flood disasters, a disaster database will be created, and based on it, the temporal and spatial
tendency of the weather disasters will be quantitatively analyzed by GIS for recent years; (2) For
the tsunami disaster, investigation will be made on the tsunami deposits in wide coastal areas,
to grasp the reach area of historical tsunami precisely, and to assess the potential flooding
areas by future tsunami; (3) For landslides, the sudden landslides caused by torrential rainfall
and heavy snowfall will be examined to elucidate the initiation mechanism. In addition, in order
to build a monitoring system on slopes along a national road and JR railway using fiber-optic
sensing technology, a preliminary investigation will be started to examine the possibility. We will
present and discuss an operational model based on the extracted problems.
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Genetical and morphological bases for identification of two Uroteuthis populations
arriving in different seasons in the sea off Oki islands.
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State of the art technologies and analytical methods dealing with both local and global infor-
mation allow us to estimate available marine bioresources in forthcoming months or years
around the sea off Japan. However, biomass estimation on squids remains to be established.
Commercial squids live around one year and reproduce at the end of life. They also migrate
across the sea from north to south and vice versa during their growth and reproductive peri-
ods. It has therefore been difficult to determine the fluctuation factors precisely such as food
biomass (planktons and fish) and pressure for catch that is related to the efforts made by
Japan and other countries at each point of a region and a season. Furthermore, in Uroteithis
edulis, there are two sub-populations that differ in the arriving season and speculated migratory
route to the sea near the Oki islands; U. edulis-kensaki arriving in Jun-Aug from south and U.
eaulis-budo arriving in Aug-Nov from north. Although the two sub-populations have a common
genome, they differ in body shape and migratory route. In this study, we searched for morpholog-
ical and genetic differences between kensaki and budo individuals as the first step to establish
the method of the Shiro-ika fishery forecast per se.
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Shimane prefecture is geographically elongated from east to west and it has various charac-
teristic diversities in climate in each region. Therefore, soil and plants of Shimane prefecture are
expected to have diverse microbial resources. Microbial resources have been used worldwide
for agriculture, medicine, food development and so on. However, there are few reports on the
microbial isolates in Shimane prefecture or of their utilization for the control of plant diseases
and agricultural pests, and soil amelioration. In this project we preserve microorganisms isolated
from soils and plants of Shimane prefecture. Studies on these microorganisms may possi-
bly vield candidate control agents against plant diseases and agricultural pests, and for soil
amelioration.
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International Joint Research for Regional Policy Making in Northwest China
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Building on a long history of shared research and educational interaction (from 1987) between
the two institutions, the International Joint Research Institute of Shimane University, Japan,
and Ningxia University, China, was established on the Ningxia University campus in 2004.
Capitalizing on this research context, this project will engage in international joint research
related to the regeneration of the economy, society, and ecology of disadvantaged regions
in both China and Japan, with the goal of becoming a stronghold for regional research on
Northwest China and for the exchange and training of young researchers.
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Sputtering Epitaxial Growth of Ge film on Si (100) substrate
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Ge has a band gap energy of 0.67eV, which is sensitive to the infrared wavelength, and is
expected to be used as a material for the bottom cell in multi-junction solar cells and photo
detectors for infrared data communications. It also has a high hole mobility and is expected
as the next generation semiconductor material. Since the cost of Ge wafer is high, epitaxy of
Ge film on Si wafer is developing by such methods as CVD and MBE. However, due to a 4.18%
lattice mismatch between Ge and Si, Ge films with threading dislocation density (TDD) below
10%cm™® have not been realized. We have developed a DC sputtering epitaxy of Ge on Si, and
achieved a high quality Ge film with TDD < 10%*cm™. This development provides a method for fab-
ricating Ge on Si wafer at a sufficiently low cost.
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[dentification and functional analysis of useful genes related to wax-ester production based on omics approach in Euglena
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The microalga, Euglena gracilis, produces a large amount of medium-chain wax esters (mainly
myristyl myristate) under anaerobic conditions from the storage polysaccharide B-1,3-glucan
(paramylon). This process is known as wax ester fermentation. The aim of the study is to iden-
tify the molecular mechanisms of the regulation of wax ester fermentation and to generate, by
genetic transformation, a ‘super Euglena’ with increased photosynthesis and wax ester vield.
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Study of Innovation and Interdependence Effect in the San-in Region
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(DWe regard local industry promotion using Open Source Ruby as the process of Regional
Open Innovation, we analyze how OSS (Open Source Software) affects Japanese IT companies’
business growth through its simple use as well as a deeper engagement as a stakeholder in the
0SS community. ®@We conduct a comparative analysis among regions from the survey results of
‘Utilization and Development Contribution of Open Source Software in Japanese IT Companies.
(® Based on the result, we make it clear that not only practical use of 0SS including Ruby but
the development contribution to OSS is progressing in Shimane Prefecture.
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Networking of nature, history and culture in the Kunibiki region
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The “ground of Kunibiki myth”, surrounded by Shimane Peninsula, Mt. Daisen, and Mt. Sanbe,
has traced the history of i) a part of the continent, ii) detached from the continent, iii) the cre-
ation of the Sea of Japan, iv) volcanism in the Japan Islands, and v) the creation of alluvial plains
and brackish lakes. We re-examine the nature, history and culture, which take root in such vari-
ous geological backgrounds in an interdisciplinary manner. The main purpose of our center is to
make a plan of national and international geo-park for the Kunibki region in order to re-discover
new culture and resources for tourism of the Kunibiki region together with local people.
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An approach for the diagnosis of atherosclerosis using biochemical markers

o R MERAEFRE - RE = (B2 - #E2ER)
RREBT | tos—8: w7 B - 849
B2 IR (BRARN - AER), %B B RER - aidiiR)
BH B (B4 - &%)
Leader : Shozo Yano (Associate Professor, Faculty of Medicine)
Director : Toru Nabika (Professor, Faculty of Medicine)
Principal Investigator : Yoshitomo Notsu (Vice-Chief Technician, Central Clinical Laboratory)

Hiroshi Shibata (Ex-Chief Technician, Central Clinical Laboratory)
Atsushi Nagai (Professor, Faculty of Medicine)

e BIFHPLCE (ERRIAI O~ TS T3E) [ICKDAsymmetric dimethylarginine(ADMA)
L B | p@mEmeErl, MmERADMAE 7L+ = (Arg) & DH T Arg/ADMALL AN/ EIIR
B{EEMMRZEDRIRICH T DI UCBREF CHECEZRELTEF Uic. TRTFHTHT
OY 12 b (CoHRE) TlX, EAO&EMIY TERMEZZITL), FREIRT I—RE(C K D EHARIE(LAE
DAY ==V %ToTVET., SE, Ihicbld, SIEZNEIRELISIZE T 2EBEIROAES
EESFE(IMT) EELRIEIETH DArg/ADMALL & DRSFRZHEITRIICHRET L E LTz,

We have developed the HPLC method to measure asymmetric dimethylarginine (ADMA), and
reported that the plasma arginine/ADMA ratio is an independent risk factor of microangiopa-
thy-related cerebral damage. In the Center for Community-based Health Research and Education
(CoHRE), we have conducted an echographic screening for atherosclerosis in a health check
examination in rural areas of Shimane prefecture. Here, we have performed a cross-sectional
study to evaluate the association between a biochemical marker, the arginine/ADMA ratio and a
biophysical vascular index, the maximal intima-media thickness (IMT) in the carotid artery.

ADMAG—E{LEREHER(INOS) DR MEEME TH D, DMBREDRE, ERICAS U,

5 B 5 AglE—BtERNO)ELDEEC B HADMAE BAHICERREHCES LTVET
ﬁj R i (B1). mMEDLEZEDTEICKD, ADMABIRKD HENTCIEELED T EHEFEINE T,
= = B2 mE785ZICHNT, MITArg/ADMALLIC KB4 TIE, ZORFATHWVIMTIELER
ZRUF UL (K2). HETERTICTArg/ADMALL (S iR, 4RI, BMI, SIMEEMIIUTIMTE
BELTVE LD, Arg, ADMAZNZNEBEMTIHEEESRDFEATLUR. UEHNS, BEIRE
{EDE{LZIEEE UTArg/ADMALLDOE AEDTREENE U,

SEFHIRET P S FIFTRBREICDIT2REAZED D EICKD, DIMEA N MR
£ TRANDEE, \MUXJBEORE, EfEEEDEE, ABEIROEZELEICDVLTHSH
[CTRPHNENHDEEZITNET,

NO: Nitric oxide (—BH{EZEH) | M%7 )LF="/ADMAL D{E @3 (Q1) (37 71 (Q4)
NOHE 0 [CHATEHARMEAEAERL T

BEEEERST —
&

FE/MO—HTLE= 1T
ADMALBREHIZIFRT &,

FL¥="
/ADMALE D

“ . 1m
NO# 4
ADMAIZNOS HIBEREEE iy i
T 31z, ADMAKCEINT 3 fﬁ‘igHETFE
ENOEEAETT S, .
ADMAIE, BERSA. BME ., BF2hS ke BIREL - S .
b R B D A

PEAELAT AL MmE, BE, ARLARET
wmts,

HI | R

IMT (mm)

Arg/ADMA ratio
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New method for the measurements of specific heat and thermal conductivity assisted by numerical simulation

Al EW (RAFFEE Ry & — - HEBIR)

Shijo Nishigori (Associate Professor, Interdisciplinary Center for Science Research)

MREREMAZELY 5 —(EZADOMREDHE - AFREEZEERBEOEH SZIET NG
LTHED, [F/570709x0 bV EBHEEULTVET ., MBEAEUTEREREELT
MU, FRMEORE - AERINORRELLEZITOTVET,

HEE - BB REV S TEBIFEERAMBIOREICBVLWTCTER TH A (CHIH S FEFEIEDH S
ENEFELEBHDD1DOTY, AENERSNDABDOIARSERZIBHRIEPTE, #HiF, X—Zb
KROBHRIEERALT, Fle, BARFETIIABICK > CEFDAMGERMZERITDOOHEFELET,
FRFEUCHMFELCIE, SHEZFEMNIICINZLROEEZE(LZHERCETAIL, /\Y 2 (PC) LTD
VX2V aUEREHEE T D EICL O TRLIEMBDRE I Z KD D LICHILTVE T,

Specific heat and thermal conductivity are important physical properties for the development
of practical materials. Materials have various forms such as solid, liquid, gas, powder and paste,
etc., and some solid materials have an anisotropy in thermal conductivity. Our new technique has
successfully measured these properties for various materials by comparing the experimental
temperature variations arising from local heating with the results of computer simulation calcu-
lated by a numerical method.

ERISEEETARM EMERA Y S 2 U —Y 3 VZBE B EE - BGERAEDHFECTI .
AR OEFFRORREICHBE L —5 —ZT ([ CHESSRPICE#HICEY FU, BEAIC3X
TR — O DREIZE T DRAZBICLET . EIFRERIE E—5 —([CIHilIEREXNRE T Z BT
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LICERL, MEFERNFE(FEM) ZAVWCERDERZELZYZ 21— MUET, HEERD
SHAERE—HITDRIICYZTaL—Y 3VDINSX—FTHHEME (BEfF, &RiF, BER, £—
5—) DLEE - ALERZRELLTKDET,
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1) BB 0BT IENAIE CEDSERSTDEEZZER 5 E CARERMDESHEIHETE S,
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Director : Fawu Wang (Professor, Graduate School of Science and Engineering)
Deputy Directors : Ikuo Tasaka (Professor, Faculty of Law and Literature)

Research Division on Earthquake, Volcano and Tsunami (Head: Assoc. Prof. Hiroki Hayashi)
Members : Prof. Toshiaki Irizuki, Assoc. Prof. Tetsuya Sakai, Prof. Hiroaki Ishiga
Prof. Makoto Maruta, Research Division on Meteorology and Flooding (Head: Prof. Tkuo Tasaka)

Members : Assoc. Prof. Masayuki Ishii, Assoc. Prof. Kiyoshi Masumoto, Assis. Prof. Hirokazu Sato
Research Division on Landslide and Geo-Disaster (Head: Prof. Fawu Wang)

Members : Assis. Prof. Toshihide Shibi, Assis. Prof. Tetsuya Kogure, Visiting Assis. Prof. Ying-Hsin Wu
Education Division on Disaster Reduction (Head: Prof. Hiroaki Ishiga)

Members : Prof. Ichiro Matsumoto, etc.
Research Fellow : Professors Emeritus Yoshihiro Sawada, Masahisa Hayashi, Shuichiro Yokota

%u!l
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I, RIS RS E R LT, 1,
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BEEESHTEEL, BKIchhvb 3 ERN
HAMBRICDEDFT. RRFSRATZ0E
B, HPBEUTRAETOBERZICEDAEL
7.

The main activities of the center are to study
the local natural disasters including that caused
by earthquake, Tsunami, volcano, flooding and
landslide for the effective countermeasures to
prevent and reduce the natural disasters, and
to make a database for future references. At
the same time, education in disaster reduction
is conducted for students and local citizens,
in order to foster personnel concerning to the
disaster reduction. Results are published in
journal articles, website, and included in the Y
symposium for the local citizens. ; =i
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Beneficial functions of perilla leaf powder dried by microwave under reduced pressure

MEAKE  BX EB (B4 - fE8dR)
RFE Bt (B¥E - 3h#0,
RiE B (B - &)
Michio Hashimoto (Associate Professor, Faculty of Medicine)
Masanori Katakura (Assistant Professor, Faculty of Medicine)

Kentaro Matsuzaki (Assistant Professor, Faculty of Medicine)
Osamu Shido (Professor, Faculty of Medicine)
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Leader :

IOV VRICET2—FECTY., TOVEFZERLTESNSD T IVHICIFHIB0%D
n-3REEFEE -V / L VEHNZEND T ED SZOREENRESNTVET, LhL, ITIVE
(& BRAELLTHEZNTLDHDD, HZRARIMICEDIKEMEXIFEAERESNTLIEAT
Ulc. BIRETRIIVEORSILKICAITEEZEEREC L DHEEMRMORER - IRFTICHZEA
N, BLOEESMEE LU TCSELCVET .. AMARBIIVEZENFRT B, ZOREE
HICOWVWTXIRU v oYY RO-LETIVS v MeAVWTESENICHRRZTVE Ul

(BFBRmIEZFR:E 21 (1), pp57-64, 2014)

The leaf of Perilla frutescens var. frutescens (perilla leaf) contains rosmarinic acid, luteolin, and
a-linoleinic acid; these compounds have antioxidative properties and reduce the risk of cardio-
vascular diseases. However, the beneficial effects of perilla leaf on metabolic syndrome have not
been explored. In Shimane Prefecture, through collaboration of industry-academia-government
including us, efforts have been made to develop and sell perilla leaf products as functional food.
In this study, we investigated whether perilla leaf powder, dried by microwave under reduced
pressure, can reduce the risk of metabolic syndrome using SHR.Cg-Lepr */NDmer, a rat model of
metabolic syndrome.
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Theoretical research of Higgs particle and early universe

tra4—R e B2z REHELAER - 84%)
AH  #z GRISHTHEE L v 2 — - RHEBIE)
Director : Naoyuki Haba (Professor, Interdisciplinary Graduate School of Science and Engineering)
Hiroyuki Ishida (Visiting Assistant Professor, Center for the Promotion of Project Research)

SIRAZe v IR - YHFEHIOI I by F—Tby TRAKF EVEIFEICET IRV
EITF, 2012F(CRA ADCERNTITONTVSHLHCERTRESNIcE v I AKFICEET B
SRR ZIT O CVLWE T, RUFYIEZEIFEVHDRRZSCRY 2EmEL O TVBIE), F
HRDOHRZBEANT LB XEARFICHDBATNET,

We carry out theoretical research of Higgs particle, which was discovered at the LHC experi-
ment at CERN in Switzerland in 2012. Since the theoretical particle physics should be able to
describe phenomena of the early universe, we also try to resolve mysteries of the beginning of
the universe.
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Director : Futoshi Aranishi (Professor, Coastal Lagoon Research Center)
Toshio Sato (Professor, Collaboration Center/Faculty of Life and Environmental Science)
Yasuhiro Ito (Professor, Faculty of Life and Environmental Science)
Masahiro Horinouchi (Associate Professor, Coastal Lagoon Research Center)
Hiroaki Somura (Associate Professor, Faculty of Life and Environmental Science)

Junko Fujihara (Assistant Professor, Faculty of Medicine)
Tomomi Tanaka (Visiting Assistant Professor, Coastal Lagoon Research Center)

BFRBAELAZIOKEZICET 2RFHEMAME/E LTIV I —ZREL, BRAKEER
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Shimane University established Fisheries Management Research Center (FMRC) as the first
institution for 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 practical application of research results for sustainable fisher-
ies production and stock enhancement in cooperation with governmental and non-governmental
fisheries organizations in the San-in Region.
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Project on construction of wooden temporary houses

. ~ tr4—RhHF e RAEE AR - R
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/R ERUE (AR RE L)
Director : Takahisa Nakai (Associate Professor, Interdisciplinary Graduate School of Science and Engineering)
Shigeo Nakano (Associate Professor, Interdisciplinary Graduate School of Science and Engineering)
Hisataka Kobayashi (Associate Professor, Interdisciplinary Graduate School of Science and Engineering)
Yuji Uchio (Professor, Faculty of Medicine)
Osamu Shido (Professor, Faculty of Medicine)
Eishin Morita (Professor, Faculty of Medicine)
Sachi Masaoka (Professor, Faculty of Education)
Erika Shiomi (Ameya Kobo, Architectural Design Office)

EIBEEDHERICLDE, RAFABRKD SEAEF TICHIS52,000F DIRERIFENEERINT
18 = WET . RAFABKDSERF4FEBULIRAED, RERREETCTOERZEREEIINTVD
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BHDHBRHREICRODULTESY CEDTEDNRRRIFEDESRNUNETY . T TAIRKCTIE,
RNEDINRRFREEICER L, FHPTVREDI D PRERICSREBB TEPHCHINTES

ARV AT LZRBEIT D LZBNE L TRE - MAZEDTVET,

According to an announcement by the Ministry of Land, Infrastructure and Transport, approx-
imately 52,000 temporary houses were constructed after a great earthquake occurred in
eastern Japan. Now, 4 years later, many people are still forced to live in temporary housing.
Because refuges can save lives, emergency temporary houses where victims of accidents can
live comfortably are needed in Shimane Prefecture. Therefore, in this project we are investigating
and researching with the aim of constructing comfortable wooden temporary houses using the
wood supply system of Shimane Prefecture for rapid construction.
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Probing Lipid Metabolism in vivo By Mixed-Stable-Isotope-Labeled Raman Microspectroscopy

o —K 1 UEF FZ CEVEERSE - 8d%)
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Director : Tatsuyuki Yamamoto (Professor, Faculty of Life and Environmental Science)
Makoto Kawamukai (Professor, Faculty of Life and Environmental Science)
Tomohiro Kaino (Associate Professor, Faculty of Life and Environmental Science)
Hemanth Noothalapati (Visiting Assistant Professor, Center for the Promotion of Project Research)

SRUDKER, FNBZABREB T, HDFOBECLRIEZHDCEDTEDIREIDNED—TE

L £ TY, AFEEEMEEHEISDEEBEMS Y UAINEZERWVDE, EEcMiaoEzy 7Ly

A LTHHAT R ENTEEY, E-EYWSYrTOI I I MUI—TlR, ER, E£EWZFOWRE

T, TOSYURHEEBFALCVET, HLld, TELEMFTHD °CRETSNIL LIS

RTEE LD e (Schizosaccharomyces pombe) ZRWT, £aMRIEOME=ZS Y
PHEICK>THEBALFE U,

Raman spectroscopy is a kind of vibrational spectroscopy which affords us the information of
molecular structures and environments without a need for preprocessing. By combining it with
microscope, we can estimate the metabolic activity of a living single cell as what it is. In Raman
Project Center for Medical and Biological Applications, we utilize the technique. We clarified a
biosynthetic route of fission yeast (Schizosaccharomyces pombe), using medium involving sta-
ble-isotope labeled nutrition such as '°C.

H£EHREE (H1a) [CR<EBAETNS1602cm'DSY /N R, TILIdRFO—)LICIE
5 B BeNnaESbnTOET. COSTUNY ROBER, BRORBERBL TSI S
fit 52 Ak i ENTVET., HUBBOSHE (Ba) DEX
= = | fig TILIRFO-IHEETBHEERL
TLET, '°ClE, BEORECELHRLT
BT, 'CESTOFIRDIREIEE,
EULME (ERE) (CBET D (BMEY T M
EPFISNTVET, CESFHBITIE
#UIHERIE, 1602cm ' [TBLS TN
Y RESZETH, CCOBBIMENT B(THE >
T, TOSIVINY R, EHOINY RICHH
NEHSERBICEE L TITE, '°CH100%
[Crx?&, 1542cm’ ICBELE LIz (”1c).
O URESNY VAR MLDZELDERF 2524
[CEBRT DT EICEKDT, FH4lE, 1602cm’!
DSY VIV RD, DHEBOESHRIEIIC
o> TERENE, TIVIRFO—)LFICH
KT H-C=CHEE (B 1bDRERS) [CIBBE N
nNaZ&EZHSMCLE L, 1800 1700 1600 1500 1400
£Z it - H. Noothalapati and S. Shigeto, Raman shilt cm™D
K1 a #EMLBBMEROXZEEE, b. TNIXFO-IEF,

Anal. Chem., 86, 7828—7834(2014) c. BL2DEEDTC (REORERMM) Hihh THEL £
DEEBOHEN T 7 AT ML

3¢ content
0%

Raman intensity (norm.)

21



Ef@'g [EES)i /) RS ae ) pahy ) —

Shimane University

\\

]

AN

Tzifzirzl MNeriotaenpolazy Projaee Capjiar

BARTEROZASMORERCBHRIUL DERFIEITE

Advanced crystallographic technique to reveal the masters skills of Japanese swordsmith

ARAKRE : 7 7L K72 72 WBRONRHEE Y » % — - FH{EZ)
FPE X— (RABETAWIZER - HEE80%)
T (RAERAIR R Y 4 — - 31D
tra—K:KE £t (AP LR - %)
Leader : Anh Hoang Pham (Visiting Assistant Professor, Center for the Promotion of Project Research)
Shigekazu Morito (Associate Professor, Interdisciplinary Graduate School of Science and Engineering )

Taisuke Hayashi (Assistant Professor,Interdisciplinary Center for Science Research)
Director : Takuya Ohba (Professor, Interdisciplinary Graduate School of Science and Engineering)

Z<L DYEBEIFEFHREMNICTHAREREVWDIREICE D TVET, &SI/ ER (FERRD
DEFO>THMBICHE O TVET . HIMRIFEEDSWVRETEA—ZATF 1 FEEDNBDEFD
WOH%Z UEBEDETED TTECVET., Uh L, 8EICSYITET, WILTVT1REVD
FEFDHVHDEF O IEERDEF OICBDICEILLET . A—ATFA MIRENLKER LT
L\—Cg'b‘ RILT A RMRBESKIFINICKKBEDF YT, HEAMBIOBES PIHNIC<WVWEVLSHEZR

B3HIClF, EDRETEDL SLIDREFEIIEY 2O ZERBREICHIELRITNEZEDFBA. Z
TU&"Z' AT FORBRBMOAESZHEIT D EICHEDFERT, R CUNMFELEVWA—AT
>4 FOBEROAREESZE, EBROEMIENILT U A NOIRETH TS EFREICHLWLWT
ETY, BLADTI—TTRIIVT VT A RDIREETH —RTF 1 FOFERMDKE S ZBERIIC
Mg A EZREFELE Ul

One piece of steel contains many small crystals called “grains”. At high temperature, its atoms
form one type of grain called “austenite”. The austenite is soft, so steel is easily shaped. Fast
cooling by plunging a red hot steel piece into water causes the atoms rearrange to form another
type of grain called “martensite”. Martensite is very hard and very strong, which provides final
properties of steel. It is well known that the strength and toughness of steel increase when its
austenite grain size decreases. In order to obtain small austenite grains, the heating tempera-
ture and time of steel treatment should be correctly chosen and precisely controlled.

It is difficult to observe austenite grain structure through the existing complicated marten-
site structure, because austenite grain exists only at high temperature. We have developed
automatic software for fast reconstruction of austenite grains, from available information on
martensite grains. It is similar to the concept of rebuilding an ancient creature from its fossil.
Application of our method to a Japanese sword revealed that swordsmiths had owned masters
skills to make a sword with fine grain structure.

(FRFRRERE]

BB DORFEICIFT —RATF 1 FORIVEDRB/FERE ERKEZRN D CENAEEETT, €
NCEKDF—RATF A MERRDAESZE(LS BRI ENTEDDSTY, —MRICA—ATFA
POBREAFNEVEFEBIFINICL KEDEEONTVE T, BROVILT VYA FORETT
DARESZH D ERFEREDNFEKMBTHAREICEH LWV ETY, HLDEFELICHECHAT]
DAFDEL EBEOMZFET UIZ THICRULE T E—DEMIFDHEESNEBIH T —R T
T4 MERRDOAEST, BEOH (THE) LRI DEBATIDOZNINEVT ENDNDET,
DFED, JNERBZHEHAEDIEVEED S BATIZER T dmEEEMZR > TWLW el Ehbh b
Y. COFBMEZFRT D LICKD, TNEDEAKMDERAZERT DI EP, THICIHEH
BRIVT VYA FORETENITHIENTEDDT, RAFASNTVDIRLIFTOENICEHE
RT3 EDEREICED T LT,

B #-27+41 h%‘*aa*ﬁﬁ(fﬂﬁti’rumhﬁ):(E)EIK?W)N#ES&(, (f) 348,

22



== J%‘J\?{Z',ﬁn-fr‘?'-.l-'c-""—]' SN s
csRE e e Ak [ B SR pa ey /£
r F, »

3
for Camnaransnsiva masizziran o Sapnicl AnoElizs

s ETREF R ORERRBICE O LR ERERBIMES

Organ malformations as results of accumulated polarity disruptions in epithelial tubular
structures during organogenesis and histogenesis

tra—R K & EEE - B2
BA Rl (X200 - 8d%), WEE BX (RaB Leiisirt - 84%)
Ashiq Rafig Mahmood (¥R ZEHEdE ¥ > 4 — - FHTBEhE)
HEHBAHE B BA EREX - Z4%), FARI BE @WHEHEX - &%)
HRE :BEx BE¥E HE X /NI OBF EHE - Bh#)
Esrat Jahan (%% - SHEAWFZE#)
TR ME, HH X BF #HF (BRI - KEBE)
Director : Hiroki Otani (Professor, Faculty of Medicine)
Ryuju Hashimoto (Professor, Faculty of Medicine)
Kanta Naito (Professor, Interdisciplinary Graduate School of Science and Engineering) ,
Ashiq Rafiq Mahmood (Visiting Assistant Professor, Center for the Promotion of Project Research)
Cooperator : Toshihisa Hatta (Professor, Kanazawa Medical Univ) , Jun Udagawa (Professor, Shiga Univ Med Sci)
Researcher : Akihiro Matsumoto, Motohide Furuya, Noriko Ogawa (Assistant Profs, Faculty of Medicine)
Esrat Jahan (Foreign Researcher, Faculty of Medicine)
Tomoyuki Moyoya, Tetsuya Nitta, Junko Kuramoto (Postgraduate Students, Graduate School of Medical Research)

AEBOBECE, MR, FREEEF1— . .
TROME (L REEEE) OEFEDETTE () |EeRh e s,
RENDD, ICEDEREZATNET, fl w50, o iR EER:

BB E5AE LAY () Z55T A=
RIILT, MEOIELL BhCEanoTy [ | AR
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ENEEDHOT, BROFOREEZELZED " @

T, EHREFOXETTOEREY, ERORSPH (=9 REREE
UBHEDRYE, SROASTPHEOREEE, e Bt
B/ \(F—UISNTVET., TNETHL 1) 9B,

DREORCTRER, BEIOREENSES Y 07 ™ G-
DSHEKICE SZDFREFBEINTEFLEAT  sxsrnrmostmns e

LJTL_.o *L\TZ_"S(‘J, Lﬂb@ﬁ%@/\g—./%#b l_:EMS%*%ﬁETéJ:EZ#E:H?%ﬂﬁ

<HART, ZTICBELGTF, 9FXAHNZAL%E

BHSHMCLET. ZULT, £2BDZLDMERICHEEBELRE, $HVEEL DM CHEBOERMEDESR
DEL ST, 2BDEREEICHBIIDHEBOLUERLEDIFED/INY—VICDIEH DA DX L7%EA
S5HMCTDEZBIELET,

Malformations of organs are the abnormalities in position, shape, and/or size of the organs
along the three-dimensional body axes as the results of accumulated abnormalities in various
polarities at the cellular and tissue levels. In this project, we elucidate the mechanisms by which
abnormalities in the polarity regulation in the epithelial tubular structures accumulate during
development and result in malformations of the organs.

COMRIE, XHRERREFHFZMELD [ EREEEBOER - MiSERIECHBITSmBET T
IWHEIHOD FEEBOWEII] (FR23FEED S27FE) (http://www.med.osaka-u.ac.jp/pub/
molbiobc/tubulology/index.htm)DETEIRZED—D & L TITONTULE T, SEREEEEHENT
JOY IO MEVH—TIF, COWRZEZHT, LEFEDREBEDIEEEERICEADDHRZSE
AN DIFRENMHEHUTHELTVET, EH6EEICIE, REHPDEFSEH [BIN] ICHRET
DEREHZNICER LR ZRRL, HREMEOIEIEERE ERROEED 25 DEIEHH
ERDMEICHFET DD COVWTHEZEIIEFEN ZRS U EEZHELF U,

e RO T RE A
Interkinetic nuclear migraion
INM
BEEBLRICEITS
HRRRMRICERL =0 BE

4 &8 B3 3

t t ¢t t
(Willardsen and Link 2011&Y 22 3F) BY thOREGEICHH SINMORT
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Antibody drug preparation against pancreatic cancer

tra—RHEF 8 (B - 8%
WREBEBNT | Bt s-& 0 AR (5 - B57)
A= JEE SF (R - 8d%), BB /EE (R¥AE0 - 8d%)
i fi’?—?ﬁl (B8R - B4%), Tk BEZ (R - E8dR)
AE RBREX (R - FHE8d7), MEF BE (EH8 - FHEHE)
Lucia Tomiyama (#BSFIRFZEHE0E ¥ » & — - FHEBHE)
B FB— (WISHONIFHEE Y » 4 — - FHTEBE)
#$E EFR(ESLY 42— #R)
Director : Takeshi Urano (Professor, Faculty of Medicine)
Deputy Director : Yumi Matsuzaki (Professor, Faculty of Medicine)
Members : Mamoru Harada (Professor, Faculty of Medicine), Yoshitsugu Tajima (Professor, Faculty of Medicine)

Riruke Maruyama (Professor, Faculty of Medicine), Keizo Takenaga (Associate Professor, Faculty of Medicine)
Yoshio Honma (Visiting Professor, Faculty of Medicine)
Hiroki Kamino (Visiting Assistant Professor, Faculty of Medicine)

Lucia Tomiyama, Kenichi Miyamoto (Visiting Assistant Professor, Center for the Promotion of Project Research)
Junji Suzumiya (Professor, University Hospital Cancer Center)

EREICHITDAO0TAADEDDENAZBEDHIFEE—TY. BHAFEENSDATFE
181 FE | EFENSEWT, ODAEENDEBEDTERIED TEY, EEANEH UL AREDRSD
FHEEFNTVET, BHADERZBIEL, BIRAZEEEES - fERRZHRDIC, BERAROK
URRIARZEZ M CHEE UBED AICH T B/ \1 T EER L EEEEBNEHRAEEZRELE T,
Pancreatic carcinoma is a highly lethal cancer. The average 5-year survival rate for patients
diagnosed with the disease is only 5.5%. Since prognosis for this cancer is very poor compared
with other cancers, a novel treating method is desired. The morbidity rate in Shimane prefec-
ture was the highest among Japan’s prefectures. Therefore, it is important to provide new
biopharmaceuticals for treating pancreatic carcinomas. We, Department of Medicine, Shimane
University/Attached Hospital, are collectively advancing basic as well as clinical researches in
order to develop a novel, low invasive treating method against pancreatic carcinoma including
antibody drugs.

BHAIGREOEBERNAES, FRREEFRD RS s3T s, BREOURY
45 B HELCEEEDS, BAMDALULTASNTVET, ZETHEHEF IO—FELT, Hitks
MEEE AL\ TERRORRERET > CVET. AMFICE, REEEREL, KRUEDKED
N @ | ERCEDAREMRDHT, BARELSUY) BO—ENGDET. BRAZBAL, BHID

MFEBREARLTVET, ZONGHEENAMIERE, 20\ GAEICHIESH GIhAR)
EBIFERC LT, WRNICEDAZARLENEEZTVET, ROKSIC, BEHAME
HETYRICEBUIBRAYIRETIVERVNT, A7OYITY MY y—THLEA LR
BYENA X— TV T YRT LT DTSRI ERT 2 & ZRRLTVET., T5IT,
R NIVB KUEREME RV THRADARNRERN L TVE T,
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A study on the prehistoric obsidian sources exploitation and its consumption patterns:
in the Oki islands of the San’in region, Shimane Prefecture, Japan.

MRARE © BRI B GRS - HE=8d%) IR
FRH #7‘5 (Rl K= HE =200 - HEBIR) * Director
BH ES RABLAIR - diBdR), K BRT (B - 2d%)
MEHAHE : B BA BREEASUE L Y % — - EERER)

Leader : Minoru Oyokawa (Associate Professor, Faculty of Law and Literature)
Yoshimitsu Suda (Associate Professor, Department of Geology, Faculty of Education, Nagasaki University)
Atsushi Kamei (Associate Professor, Graduate School of Science and Engineering)
Yasuo Ohashi* (Professor, Faculty of Law and Literature)
Cooperator : Yosuke Inata (Senior Researcher, Center for Ancient Culture, Shimane Prefecture)

bl THEE]RLEECSIF SHMEBE O N EEBRICEET 2HMEMARICDNT, XEtsE
¥, ELE, MWEZLEEERNEAETEDTVET, FIC, MFg EWSFKREXDHULHEDE
OB EICERENEOL ZBREERICIRS UGERHMTHIICED, BRHERZEBEBELEVLEE
ATVET, AARDHED—DELT, BIFEEDERAICER U CTALRROERMARTEZER
LET. AzxEDOEMICESVWCEMBOB{RZSTL, AUEDOEEREOYEDERIL—
ZMIFETIVE LTRRUET ., ZOLTEFBRRLHSEBDEMICHE > TLWBEZIHEGSES,
B, MERRAERRINICZE>TERLFT, TUTC, BRHEISER DU ELDEENLE
BEZEEASHICLET,

We're working on the interdisciplinary research of the development of a regional polity in
the formation of “lzumo no Kuni” (the Izumo Province). It's a multifaceted approach based on
political and social history, archaeology and geology. By Ancient Izumo Project, we refer to the
social structure, ideology and culture of the Japanese archipelago from prehistoric era to the
Nara period. Our objective is to provide a comprehensive understanding of all aspects of Japan
throughout these eras, in recognition of the global or local context.

One of the pillars of research objectives is to develop a model of the prehistoric exploitation

of obsidian sources in the Oki islands in correlation with the consumption patterns observed at
sites distant from the sources.

SIERIRORERICS IS DHEDHSERDEHAST L, FIAULS TS HEMTOREAR
BRFODMINRLEZHRENICIEET DI DREH ZEBRETEDRICHARDFENHD T T, &
FIEFF EEHFZOMSDORREGDOECREMDEEZXRMET LT, REARAODERRK
MEDTEHE, WHEEHECDVWTOERRBRZEHETZ, ECTEDLILFRERAD, ENKSVE
HULTW20h, BMCEDFIZRASHICLEIEEZAFT U,

BETIE, \VT 1BIGPSICK > CHBEICKI0BFOREAELMRZSRL, 1000R%ZHE
ABDFERZEYTUVIULE U, ZUT, BERODARME TRADEN ZHRITHILENTEX
Ufco. REULEREARDARF, REMRERLEV I FRADKTRIZREDRELE ULTESNT
BHDT, |HAREHID SEXEHINDBITH (191 BOOOEHUI:E) [CEDIF5NES. @USBMDL
S(FEEED DIRICEU DRI EZEICRDOND, SEECRAZHETCETDREN, FICZ
DA CENDASRZED LV SHHENEETE, MDKDZ) [REHLEH | DFEDRHCTEEX T,

S&lF, TOPIEBEZMEL CREN - Bifv Y TZTERIEE T, FBERZNEDICEK
DEREUFRADMRC EDOTRERZRSHI(ICL, BRO7—hH+4 J{LZBELET. TUTH
FEEDEIFICOWVT, REDEFHEPHRKRZRZ DO DFEEHABZREL CTLSFETT,

E ERER KRR (THITE),
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A Study on Problems of Intellectual Property Taxation

#O 8 QGRUEE - HE8dR)

Tomonori Taniguchi (Associate Professor, Faculty of Law and Literature)

L - T|MET DAMRFEG | [CHITT DEBEOLEMED', fhDARESE & FHRICTEBIARE
[CBRHESNTVNE T, EXEREENMEZH OO ZHH DHNEEER, BICRZX T, M
D EDTEBFVFRISHEN T . AAADREIE, 7 XU DBEBELE DHEEMAICTRIZZST,
FBEAFEMEENS | DENIRIRE = FEIE - RSB U C, HMWHAEERS|(CHIT HFEBBIROBFE(L, &
EbZzED, MHEDO TR SENREEDR L ZBETRICHD T T,

The development of legal systems corresponding to diverse and complex economic trans-
actions is required including the need for researching tax law area as well as other law areas.
Intellectual property rights (IP) have a possibility of enormous economic values. But, IP is intan-
gible. The significance of this study is to resolve tax problems of IP transactions and clarify
IP taxations, by researching the law in comparison with the U. S. tax law. This study aims to
improve the predictability and legal stability for taxpayers.

FHRIPERICBRDVTHEEINDDNRATY . MREBEIRERZZOIECLOT, BEDFEHEA
RZEFATHIENTEXT . DD, HNMEERNS | ORIt ZERIC, BEBADRE - R
hS&f U TS i Z21T S C EIEFFENIELD T,

HEBAIFEERE TH 2D L HN SBEPEREROBRELEHRGE TICENMMNTHD, FTFF, BT
DIEFHERDEAGIS SIOEERIC L D EBEFRNIRSNDEVNZE T ZTUT, EFERICKDERD
RFICEAEUBSICE, EZOMECTHDETDIDS, IDAICKDERNIHOSNE T, HHBEE
B DORHEEEDFIANTIREL, FTRITOEFRICEDFERZRD, EFRICKIDRFICH LT
EHREBEDBUSNANETHDHEVNZ T,

BEEDOBNTHABEWHIERF, BHATFEROEFZRIRT 2EFEOILAEE, BREARE
FKOFHI T TOBRBIEDRIBISER - @RABRE, $5(C, HEPOEOHER - BRADERE U SIE
ERBZRIET DIMICIFILE, VWS 3DDAT Y TICKOTREENE T,

ARRKIF, HEBSEMROBOZ7 XUAICKRO>TVLEIH, JO0—/VLHEDOERICHL, 1Y
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Development of High-functional Textile Related Products
— Development of the Collagen Artificial Skin for Evaluation of UV-damage —

=i Bt (BEEs - 2d%)

Tetsuya Takahashi (Professor, Faculty of Education)

Al CIIRBRIRICH O TEFICA VY VIK—IUDREL, BRROBUVEIHRDEENBIRENT
WET, AIARTIE, SEOENRD Y bEMZIS—FVATIKEICREDEHDET, BT
REZTV), LIRD Y BRMDIS -5V ATRENDOHEIRZRBNTNE T, Ffe, mMMElc
Tk hREMRZEREL, RIMROFELANTVET,

Due to destruction of the environment, ozone halls in the Antarctica develop in spring, creat-
ing fears of the short-wave ultraviolet light irradiating the ground surface. In this study, various
UV-cut materials pasted onto collagen artificial skin were exposed in the Antarctica to study the
protective effect of UV-cut materials on the collagen artificial skin. In addition, human skin cells
are cultured in the Antarctica to examine the effect of UV.

IR7E, UVAY bDIBIEE U TR, {EMROEFTRULSMNTLISSPF (Sun Protection Factor)
™PA (Protection grade of UV-A) Bido b Fd, FIZIE, SPF40, PA++EW S eREED TS
NCTVEYT., INSOFHIIFARKICKDEZS—FHEICTHD, BAECKLD/INSTYFOREEHD
FT, Fle, HBREOFHECABLEICKLSIEDBBELVLTEREINTVET, TDIch, KDEEH
N CREFFHImAEDHEIINKDSNTLET,
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BEOXSZVEDERBDIHEBETIVEERUE Uz, £z, DNAICKIFTENRDFEICDWNT
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B, SYNIVEERIEEDZRMICDLY
THEELE LI,
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Study on Universal Design for Architecture and City Environment

H BEA RAFETERR - FHESIR)

Naoto Tanaka (Visiting Professor, Interdisciplinary Graduate School of Science and Engineering)

ABEEDREEDNDEER, FAEBEDOHICEOTHLRERETHINETT, AR
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REDEESNDBET VA VDERELEFTOI I NTOETIVREZHHFDBD T,

Architecture, called vessel of life, should be safe and comfortable for everyone of the users. |
have been working on this subject since 1970s, that is, architectural design and town planning
in consideration of handicapped users. In this study which is based on the concepts and tech-
niques of universal design that everyone feels beautiful and feels easy to use regardless of age,
sex, difference in physical conditions, a trial model is proposed in each project. Consideration
is given to such problems as movement barrier, information disorders, and proposals are given
to achieve expansion of physical conditions for users; for that purposes, standardization of the
architectural design is required.

BUDEFEIKHELT, BOEFENTELEVIFHABEOPHREESEDOAcEZR/RE LN
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Study on ecology of pesticide-degrading microorganisms in son and assessment of pesticide effects on ecosystem
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Kazuhito Itoh (Professor, Faculty of Life and Environmental Science)
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The role of soil microorganisms in the degradation of pesticides is critical for environmental
safety; therefore, understanding their ecological properties is important. On the other hand, it is
also important to evaluate the side effects of pesticides on soil microorganisms due to their cru-
cial role in the soil ecosystem. Moreover, evaluation of their side effects on aquatic organisms
is necessary considering the unintentional exposure of the pesticides beyond the agricultural
fields.
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A new maintenance mechanism of biodiversity: ‘interaction type diversity hypothesis’
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Akihiko Mougi (Associate Professor, Faculty of Life and Environmental Science)
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In global ecosystems, a large number of interacting species coexist. However, we have had no
answer to the puzzle, what maintains species diversity in nature. | proposed the ‘interaction type
diversity hypothesis’: the diversity of interaction types is a key to the balance of nature.
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