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ZnO nanoparticles for nanomedicine applications
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Leader : Morihiko Nakamura (Collaboration Center * Professor), Moriyuki Sato (Faculty of Science and
Engineering - Professor), Takeshi Urano (Faculty of Medicine - Professor), Shunsuke Shimosaki (Research
Project Promotion Institute - Researcher), O. Senthil Kumar (Research Project Promotion Institute -
Researcher), Hideo Akiyoshi (Faculty of Life and Environmental Science - Associate Professor), Yasuhisa
Fujita (Faculty of Science and Engineering * Associate Professor)
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Although CdSe based quantum dots are already applied as bio-imaging probes, they seem

likely to be toxic materials. We succeeded in establishing the technology of developing novel
materials by combining biological molecules and ZnO nanoparticles, which have no cytotoxicity.
Zn0 in medical application exceeds GFP (green fluorescence protein) in terms of safety (non-
cytotoxicity and non-heterogeneity), stability, particle size, and economic potential. Thus, this
fluorometric imaging technigue may be useful for noninvasive medical application.
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Molecular Targeting Strategies against Refractory Cancers using Hydrogel

MERAERE : WHEEE (K5, E8d7), EEETz AT, 849
FHE  sF (R, B3%), BEF (R, 849, TRE= (RS, HERdR)

Leader : Leader: Seiji Fukuda (Faculty of Medicine, Associate Professor), Moriyuki Sato (Faculty of Science and
Engineering, Professor), Mamoru Harada (Faculty of Medicine, Professor), Takeshi Urano (Faculty of
Medicine, Professor), Keizo Takenaga (Faculty of Medicine, Associate Professor)
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The mortality of cancer is highest among Japanese people. One of the most common
treatment modalities for the advanced cancer is the chemotherapy, which is often associated
with life-threatening adverse events. Recent studies have made a great progress in molecular
targeting strategies against cancers to specifically eradicate cancer cells without affecting
normal tissues, which in turn reduces the risk of side effect in the patients. Our long term
goal is to develop more selective treatment strategies against refractory cancers using novel
molecular targeting therapies and hydrogel, which enables us to control the drug release and
minimize the adverse effects in the patients.
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Nakaumi Aquatic Bioresource Project : Developing brackish biogenetic resource bank as
a managing tool for wildlife conservation and sustainable reproduction in Nakaumi Lagoon
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Leader : Futoshi Aranishi (Coastal Lagoon Research Center * Professor)
Masahiro Horinouchi (Coastal Lagoon Research Center * Associate Professor)
Toshihiro Yokoo (Coastal Lagoon Research Center * Postdoctoral Research Fellow)
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Nakaumi Lagoon is the second largest brackish lake, where is flooded by the Sea of Japan but
still receives freshwater chiefly through Lake Shinji from the adjacent lands, in Japan. The water
in Nakaumi Lagoon is stratified with seawater at the bottom and freshwater at the top, because
salty seawater coming in from the sea is much denser than freshwater. This brackish structure
results in a unique ecosystem that the biodiversity at the surface is freshwater whereas that
lower down is seawater. We have been developing brackish biogenetic resource bank, termed
as Nakaumi Aguatic Bioresource Project, as a managing tool for wildlife conservation and
sustainable reproduction of the valuable brackish ecosystem in Nakaumi Lagoon. The aim of
this project is the comprehensive collection and preservation of not only economically but also
ecologically important biogenetic resources.
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Phosphorus recycle from natural water area by using wood biomass and iron oxidizing bacteria
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Leader : lkuo Takeda (Faculty of Life and Environmental Science, Professor)
Hiroaki Somura (Faculty of Life and Environmental Science, Assistant Professor)
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The metabolic accumulation of iron oxidizing bacteria in the sediments of natural water areas
contains a large amount of iron-oxidized compounds that can adsorb phosphorus content.
Therefore, this accumulation can play a significant role in the recycling of phosphorus resources.
However, this type of phosphorus-rich accumulation cannot be efficiently utilized because it can
be easily flushed by flowing water and concern of accumulation of heavy metals. In this study, an
effective method has been developed, in which a wood material carrier collecting the accumulation
can directly be used as phosphorus fertilizer and/or a phosphorus adsorption.
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Control of pancreatic cancer
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Yoshio Honma (Faculty of Medicine, Professor)

Yasuyuki Fujita (Faculty of Medicine, Professor), Tsuyoshi Tanabe (Faculty of Medicine, Associated
Professor), Ichiro Moriyama (Faculty of Medicine, Assistant Professor), Miho Akimoto (Faculty of Medicine,
Assistant Professor), Natsu Yamaguchi (Organization for the Promotion of Project Research)
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Shimane has much pancreatic cancer. To control pancreatic cancer, our research focuses
on epidemiological study, clinicopathological analysis, and the development of new therapeutic
strategies for pancreatic cancer.
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Project to make “Field museum” in Matsue city

MARRE : TR
MG HE - HPR

I2-UT A R

WSOEE - Bd%), BEB— (POUHE - 8d7), BAR— QLSUHA - #849),
TR =5 (RS - #d%), BBES U - 849,
MR (B - FEBIR), KEBARS (R - Bd%),
BREFAR (LECEE - #eBd%), TEEFIRF (KA - E8d%)

Leader : Kazuhiro Ege (Museum* Associate Professor)

Cooperator : Norio Tanaka (professor, Faculty of Law and Literature), Kouichi Ashida (professor, Faculty of Law and
Literature), Junichi Yougi (Professor, Faculty of Law and Literature), Mitsuo Takenaga (Professor, Faculty
of Law and Literature), Kiyoshi Hiroshima (Professor, Faculty of Law and Literature), Eisuke Sagara (Faculty

of Education), Katsumi Obinata (Professor, Faculty of LLaw and Literature), Kimio lino (Associate Professor,
Faculty of Law and Literature), Hirokazu Sakuno (Associate Professor, Faculty of Education)
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By this project, We research about "person / town / occupation " in the early modern times

-modern times in the lzumo area or North Matsue district around the “Shimane University
Okudani-shukusha” and make “Field museum” by exploitation of resources it.
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Study on usage of geological resources as general resources Shimane University
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Leader : Takuya Ohba*' (Professor)

Cooperator :
[TATARA, Metal Group] Shigekazu Morito™! (Associate Professor), Eisuke Sagara*?(Visiting Professor),
[Other Materials Group]  Shugo Kubo™* (Professor), Yasushi Yamada®*' (Associate Professor),
Hiroyuki Kitagawa*' (Associate Professor), Yasuhisa Fujita*! (Professor),
Yukikuni Akishige*z(Professor), Xu Jun*3 (Researcher)
*1 : Interdisciplinary Faculty of Science and Engineering
*2 : Faculty of Education
*3 : Research Project Promotion Institute
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Tatara is a unique traditional technology developed in the San-in area. The typical products
are Japanese swords, which are generally said to be very strong and hard and highly resistant to
corrasion. It is also said that Japanese swords can be produced from the high quality iron called
tamahagane that is produced by tatara, but not from ordinary ferrous metal. This research utilizes a
modern crystallographic approach to examine tatara products, such as Japanese swords, and various
metallic materials. This approach will document traditional technigues and develop new ones from
Shimane. Equipment introduced in the project will be useful for the further development of materials
from the S-nano project. In addition, the project's historical perspective on tatara will contribute to the
revitalization of regional culture and industry.
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Mathematical Analysis of Harmonized Histogenesis of Organs in Human Fetuses
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Leader: Hiroki Otani*! (Professor)
Principle Investigators: Jun Udagawa*' (Associate Professor), Kanta Naito*2(Associate Professor),
Toshihiro Nakanishi*2 (Professor), Jitsuro Sugie*? (Professor), Yasunao Hattori*2 (Professor),
Ryuju Hashimoto™' ( Assistant Professor), Akihiro Matsumoto*' (Assistant Professor) ,
Shunsuke Shimozaki *3 (Researcher)
Collaborators: Makiko Yamada™#, Atsuki Ono*4, Mai Kawamoto™4, Takayuki Inoue*?, Esrat Jahan™4,

Ashiqu M Rafig*
*1 : Faculty of Medicine

*2 : Faculty of Science and Engineering
*3 : Research Project Promotion Institute
*4 : Doctoral Course Students of Graduate School of Medical Reserch
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Complex but harmonized histogenesis of organs, which is closely related to the predisposition
to postnatal organ-based chronic diseases, is being mathematically analyzed to clarify the
mechanism of development, aiming at prediction and prevention of the diseases.
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Establishment of a Community-Based Network for Research on the Prevention of Life-Style Disease
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Leader : Toru Nabika (Professor, Faculty of Medicine)
Principle Investigators : Kuninori Shiwaku (Professor, Faculty of Medicine), Shuhei Yamaguchi(Professor, Faculty of
Medicine), Junichi Masuda (Professor, Faculty of Medicine), Shunichi Kumakura (Professor,
Faculty of Medicine), Katsuhisa Ito(Professor, Faculty of Life and Environmental Science),
Takashi Fukino (Professor, Faculty of Law and Literature), Tsuyoshi Hamano (Associate Professor,

Research Project Promotion Institute)
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The goal of this interdisciplinary study is to establish the community-based network for taking
an action against life-style disease. Recently in Japan, to clarify the risk factors for life-style
disease is one of important issues, thus this project try to address the current critical situation
based on the cooperation of government, academia, industry, NPO, and community human
resources. We believe our perspective will contribute to promotion of not only prediction and
prevention of life-style disease but also revitalization of regions in Shimane.
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The examination on a workable solution to promote well-being for the residents in the
sparsely populated-laden Shimane prefecture through community-based approach.

MRAERE : MIIFEE QLS - HEEdR)
R OREOCAE - AN, BRE SRS - HEBR)
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Leader : Mitsuhiro Kagawa (Faculty of Law and Literature: Associate Professor)
Shunsuke Kyo (Faculty of Law and Literature: Lecturer)
Aya Kuroda (Faculty of Law and Literature: Associate Professor)
Chihiro Sugisaki (Faculty of Law and Literature* Professor)
Makoto Yamazaki (Faculty of Law and Literature: Professor)
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Shimane's population is not simply aging faster than that of any other prefecture in Japan;
it is also on the decline. These demographic changes force its community to shrink their
living conditions. This research project aims to examine the community tasks of social work
to enhance the residents' well-being in Shimane. In particular, we seek future measures to
improve community workability through community-based approach developing a network
of the experts consisted of the neighborhood residents, the social workers, the health care
professions, and the administrators.
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Historical studies on the Conference of Prefectural Governors before the Local
Government Act

Tk =5 (ESCHER - #d%)

Mitsuo Takenaga (Professor,Faculty of Law and Literature)

W ERELRIOREMNEL, ABKEICK > CEESNCERERC. WHAEIL, £EDHISE
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MES-*

Before the Local Government Act the prefectural governors were appointed by the Minister
for Home Affairs, and the Ministry of Home Affairs promoted the Conference of Prefectural
Governors every year.

In this study | make clear the whole aspect of these conferences and aim to reconstruct of
political history of modern Japan.
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Preparation of Compounded Papers Using Wasted Tea Leaves

efREth (B - B

Tetsuya Takahashi (Faculty of Education, Professor)

HRERENT
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EUT, FEzREUCRREE Gz RN CUE T,

An attempt to develop a paper making method for a functional paper containing green tealeaves
wastes disposed in industrial use was made. The authors successfully produced papers containing
wasted green tealeaves, not exceeding 60wt % , grounded by a mass-colloider. Antibacterial test
for Staphylococcus aureus was performed with various kinds of papers containing wasted tealeaves.
Growth inhibition effects on the bacterium were noted in the papers containing wasted tealeaves,
but not recognized in papers made from 100 wt% pulp. These findings suggest that the tealeaves-
containing papers with the unique layered structure can be a functional material for environmental
friendly and sanitary usage.
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A Study on the Development and Formation of Social Cognition

hNEESERA (Bl - Bud%)

Toshiaki Kato (Faculty of Education* Professor)
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AMUCTVBRECZORE, SBHEFEECE UCHSRIRERRICOVTER L TVET,

How much about their social environment do children know? How do children come to
understand their social environment? How do schools and school learning affect in ways
children understand their social environment? These are the basic questions schoolteachers
would commonly have when designing social studies curriculum that helps students to form
social cognition skills. This study thus identifies the level of development and formation of
social cognition in the children of lower grade levels with both qualitative and quantitative
methods of analysis. Through inquiring of children’s development and formation of social
cognition in elementary school years, this study aims to construct social studies curriculum
that corresponds to the development and formation of social cognition.
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Geographical study on the problems and expectations of regional development in hilly-
mountainous region

PEFFILAN (B0 - HEEdR)

Hirokazu Sakuno (Faculty of Education, Associate Professor)
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The regional problems in hilly-mountainous region face a new phase today. Because it rushed
into the population decrease society that continuously decreases the overall population in
Japan. Especially, new movement corresponding to progress and it further of depopulation
and aging is seen in the settlements that are a minimum regional unit in the hilly-mountainous
region. The purpose of this study is to consider structural correspondence of such settlements
from the aspect of "Defense" and "Attack”".
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theoretical approach to English historical syntax

RERE (B - HE8D)

Hiroyuki Nawata (Faculty of Education, Associate Professor)

REEFA VN - -0V EET IV VERICEFNSDEET. DEDHERED MM VEELL
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REVEEWVDOERICEBT 2 L ZBIELTVE T,

English, a language that belongs to the Germanic group of the Indo-European language
family, originally had the word order similar to that of modern German:; however, English word
order drastically changed in the course of its history. My major concern is to make clear why
such change occurred in English with the aid of a theoretical framework called the Generative
Grammar, and thereby to approach a more general guestion of what the foundation of language
is like as a genetically-endowed human competence.
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Development of simple and quick measurement of DNase | to apply to clinical
diagnosis of acute myocardial infarction

(S-EF/AF4 70OV 1 NEERD)
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HREEE (F &840
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Leader : Haruo Takeshita (Faculty of Medicine * Professor)
Mari Tabuchi (Guest Professor)
Junko Fujihara (Faculty of Medicine - Assistant Professor)
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Incidence of acute myocardial infarction (AMI) increases not only in Western countries but
also in Japan. As early diagnosis and medical treatment improve the life prognosis of AMI
patients, new markers which can diagnose AMI at early stage is needed. We have found that
the DNase | activity in serum exhibited a marked increase within 2 hours after the onset of AMI.
Now we are trying to develop simple and quick measurement of DNase | activity to apply to
clinical diagnosis of AMI.
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Control of tumor metastasis by pathogenic mitochondrial DNA mutations

Fa20FE BIRAFHENHE
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FRITSRRE (K245 - Bh#0

Leader : Keizo Takenaga (Faculty of Medicine, Associate Professor)
Yoshio Honma (Faculty of Medicine, Professor)
Miho Akimoto (Faculty of Medicine, Assistant Professor)

RIEEDFEDHRRDR(CH OBLT(CE. MgPIcH BELTES MY FUT7 EWVSHIREA
NREFRICHHDELFENDDFT, HIEKFDELFOEE. DNAKEDRTIDRRAICIESE
AndbhERT. BULDIC, = IV FUFPHOBELFOEEDI bV FUPREEDRTDIR
RHICEDIENBOHFRIT L. DAMRTCIEESHREICZEENRSNE T, UL L. S IV RUPE
GFEREDADBRMEICDOVNTEFELKRA T LU, BEMEBEF. = hIY MU ELFHRDOR
HMDZEED. DoEDDAMIRDIEREZIRET SREICTED EVSHIEHRZEE Ui,

The cells in our body have two genomes, one is nuclear and the other is mitochondrial.
Mutations in the nuclear DNA cause diseases such as cancer. Similarly, mutations in the
mitochondrial DNA cause diseases such as mitochondrial disease and are frequently observed
in cancer cells. However, it was totally unknown whether mitochondrial DNA mutations influence
malignant progression of cancer cells. Recently, we found for the first time that pathogenic
mutations in mitochondrial DNA enhance metastatic potential of some tumor cells.

W AEEIBIRZDERIR
[ESRZHTDDDENAZRT ] ELSEDNFTIDH. BEDERIDADBEICE D TR
RDFECTT ., TDIeeH. HRPDE S DIRRENGEMFEICIMDBATED. ZOAAZX
[CDOVTEFZLDIEDHIOTHRE Ulce —73. BBZTFEDDVITRIT D DO ADEE
[CEDTBOHTARYUBIETID. CNICEAL TFHFHROMBEDEHICHMDDS T, KIE
SO CAMEFHEPFAEFRERSNTLEEA.

Fhic 5 DERFRR
BOOAEBIF. = hIY RUPELFRORAMEEN. YOAPE MERDODHBDEEN
ABRRDERZIBET © VD CEZ R THID TREHUE Ufc, Fleo TNOSDRAMZEED
JeDICHIRN TEMBRREDENENT  CEDEmEZRET o —RICF O TSI &, a4t
RIEZFRE T DERZD AMRRICIERSE S EEB RIS NS CEBRHEULE Ui,

Fh1e 5 DR FRRDERRZ T AN DILADETEEE
WIEBHRDIFTeC N £ FOBADERICHHETIEFE DN EDIHFELH > TOEEA
ZTITHIEBIE, E FDOPAICHITDZ F IV FUPEGFERLGEREDOREZSEENUT
TCOEBEZTVET, BLU. LEA—BDHAICEVNT THZDERENRASHICFNIS, g
DFFHPFAESICIEDABEICE D CRBICEERHREEDIET T,

PAMERFOI FIFYT I 3> KUT DNA ERDIRFE

/ \, hT AAATTAAA N

ATAAACTAAAA

Shavky7

= EBLOREN
=== o
ZROBR |  ~g—
PAMEDOI 32 KU7 DNADERE
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Development of Effective Method for Specified Health Guidance

MRAERE  BEZH (X750 - &9
MEBAHE - FBIE RN - E) B8 B (R - dedn) RERR (R - B
AR (RS - #b%)  RfEiml R B (PR - Gihm)

Leader : Yasuyuki Fujita (Professor, Faculty of Medicine)
Collaborator : Takeyasu Kakamu (Assistant Professor, Faculty of Medicine), Tsuyoshi Tanabe (Associate Professor,
Faculty of Medicine), Hiroki Amano (Assistant Professor, Faculty of Medicine), Hisae Nakatani (Professor,
Faculty of Medicine), Kaoru Teshigawara (Associate Professor, Faculty of Medicine)

EROFAB LD AT NI w Iy RO—LAREEFTEBROFHZEIE L CRERRZED
FOBFTERBIEEDEIB UEF Ulco AVEBIFER19FE(CLITUCEREBHII TR ERERREZ
TOEXRUIC. BERRIEEZXDIRNICTDICHDFEZHAELTVET,

To prevent metabolic syndrome and other lifestyle-related disease, specified health checkups

and guidance were started from April 2008. We conducted specified health guidance in H town,
Shimane prefecture in 2007. We are developing effective method for specified health guidance.

BEFREBRESEE
BRIDVE - DEMERF EDDIMERB I - IERFEDRMERTROFHET DU RIS
i - BIE - ERK - BEESLFEDOBREFDDDERELEDET, —D—DDEREFIC
FBDURIFINEL CHEBRRFZHEIEDEDEZTDYRTIAFEICEHEDETRT, TI T &
EERBOWETTHCEDDBICHEBZITVEVVLWEREBZR(CDIIE T, REES(FERE
BEORRIDBRERC [1EREHR] [ERMITIE] [RBEIsHE] (oD NET,

EEDMR
M FORECERE. MEFIUELC. EEBERTHD
BNFFFER L TCVE T, TDMISESCK > THAD @ L
L. Fle. BELEOHIFICEOER. BIDhHEIDATH
EULF UM :
HELETEEFOBENDVCA. BEEBZZEACADE
<. BilUleC &DiaeRk. SBOEENDEENDLcLM
BUIEADE LERBHONE LT,

NRHITEE DI
1. YIEEEF CZAYIIC
2. [ECZZEZD] TRIFL [ECHESEZSND] DFERT
DiEE \
3. ZMBORFEFHBE | RTIY1—)UICERRMLZ
4. BECTITDEFDMEN
5. EMEEZL U THEESZRED !
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Translating research of ovarian cancer for the invention of new moleculer targeted therapy

HRARE © PLRXER (K25 - GaAl) . BERE= (K25 - £4%)
MEBHE  BEHETF (EHE - %), Dv I~ VRID (BHE - KEhid),
FHREF (B - B30, IUESE (B8 - Ui7e4), SRE=ER] (EES - £#358)
Principal investigator : Kentaro Nakayama (MD, PhD), Kohji Miyazaki (MD, PhD)

Research members : Msako Ishibashi(MD), Yeasmin Shamima(MD), Atsuko Katagiri (MD),
Naomi Nakayama (MD), Kouiji lida(MD)

NG HAFHEOR CTROTFENERLS. WHEDBIEICEVWTABERICZVESNE T, TOEHRE
L. REFICEIICETHCOHSEL. BRENSL. —EBFHIT ©&70%DER CIREL L {FEHNT
WDHERECH UMMEZRT CENDIFONET T ERIMIEEEZERS UTCBERINEEICH T DHHRD
FENEOHEENBFINSGD. TEF. WRBT Y TV ZET ) LADA RICELGFRIERLZEZRT D
ETC. TDY—Tv hEFEDOELIFFRBREEELTTFNACI ZERE UF Uz, NACTIEFBTB/POZT 7=
U—ICBI 25 VI\UTHD. BRENEESKIUESRIME. BEMIEOEE. 47 ICE5LTET. B4
F. ZDIVINODEEZAEITDET. HAMBDIBEZIHEIL. BRIt ZFE CEIEZRER
LE U, b5, S NACI1ZSY—T v M UHTRD FIENAEZHEILT DEICKD. BFEI
BREFBERD. NACIRIBZH I DELDEICH UTODH UWWEBEDHAREDNBRFINTVETD,
Ovarian cancer is the most lethal gynecological cancer and the 4th major cause of cancer death among
women. The reason is that ovarian cancer is often discovered when it is in progressed stage and the
possibility of recurrence is quite high. Moreover, once it recurs, most cases (more than 70 % ) show the
drug resistance for platinum drug which is now widely used in the first line chemotherapy. In this situation,
it is considered to be very important that the new moleculer targeted drug is invented for those recurrent
drug resistant types of cancer. As we investigated the alteration of whole genome of ovarian cancer
samples, we detected the certain BTB/P0OZ family member gene called NAC1 was strongly related to cancer
recurrent, drug resistance and cancer cell survival. Then, we figured out that proliferation of cancer cells was

suppressed and cancer cell death was induced by blocking the role of NAC1. Therefore, we will be able to
make a tremendous progress of cancer therapy by establishing new moleculer targeted drug of NACT.

NAC1_E___I_L-HIFH?? — ﬁ—?&i%b‘k‘;%ﬂlbfcﬂﬂ%ﬁﬁ
T RRERE __BRRZ HRERUBRREDEGZN
" NACTHIHICTRELEEBUIC
, BE1 # ECD. BRREMEBOH G
Sy MY YYF VY ZRUEFRUC. TOBERELD,
R BEEEETOME : NACTDEH. RUTHDAEIIC
- o PR i X9 B A ENDBSEN TR
FEDEB UTWLSDNAC 1 BEF(EFBTB = e aNnxEUfe,
NAA VBT 2. BTB/POZT7 7= —i& fy ; - -
EFTHD. BCLEPLZFEDEEGTHZ — A e e
DHEEEZSNE T, CNSBTBY /D BRSBTS B,
DEL[FHEERFELTHLTLERT, N NAC1 &t NAC1 &R NAC1h &Rz CHofcBESA
S5EFBTB RXA V&N UL TINE, ANTOSYA g@%ﬁg_é?gﬁgl@%%jg;ﬁ
N—7ZER L. RATERSHIERF &S M2 HNACIHEIC &3 rrGiele (S s >
BEEZSNET, A 0> 5 REMDEVNCERDIDDF UL,

NACTIE. NERBEHICHDIBTBR ALV ZENTU
TREIAY—ZFEHN T D ETZDHEEEF
BIDTENDD D TVEYT ., T THEG. N
KEFHDBTB R XA > DHDDeletion mutant
proteinZ{ERL L. NACTDRESY A Y- %Z
FREL. MIROEEZEHRELF U, EHRRNC
&S, BN TERRZZ U TLENACTIEX —
RIVIKICZDFEREEZEZ . FICRIFDEFRICKD

Nact _( BIB & W & & DUFLL72 === NAC1

— T ==  NACIO##ZMEISC T, MEDEEH

wor el v il Hl . MBENFESNDEERE LE ULz,
8T8 gomin STB gemain CNODFERZATANIRULET &
CIE AR 1TEN (hact]{ Flnact ] NAC1IFIREY A Y —&7ED, NAC1BODY
ZERUET, CORETZDRRICHD
mllm I I Dominant negative NAC1 g_f\y hi%{ﬁ%@jD;E_g_(:%%él\ LJ7

R b= RICEEE U foBEmF DFER Z H
L. fERBIEICEREABICErHhETNS
EEZBNET (M3-1),

CCICRZF U bRATATZERSU
CNACTDRET A X —EZEET D &L
NAC1BODY[3FEREZZA . SR TE
LU ComgeZRL. SROMRIEEEE LT
DFERL. MIIEIEIIHS LU D HE

3-1 ®3-2 il = e
X3 Nac1 (239 % Deletion mutant protein& v\ KIS+ hx A7 1 T3HER TNBHEDLEASNFT (| Je

S, BANENACTIDINES A ¥ —{tZRET DEAIDRFEICLD. NACT1DEIS5T DINRED FERDIEN AR
TNET,
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Determination of wheat allergens and establishment of diagnosis kit using recombinant wheat proteins

MRAERE  FERM (EER - B
it (R - D), AEFHRL (R - B8, FERF (R - Kebet)

Leader : Eishin Morita (Faculty of Medicine Professor)
Hitoshi Takahashi (Faculty of Medicine Assistant Professor), Kunie Kohno (Faculty of Medicine Assistant
Professor), Yuko Chinuki (Faculty of Medicine Postgraduate Student)

WMADBY 7 VILF—TIF, INZZER LI TIIERDH STUELDIC, BRISERZT S
EFRIET D/IEZRFEEERFEFH T T T« SF I — LV SRHRREDSEDE VDT, D7 UL
F—CRET7FIT4S5FY—Y3 v IZELTICOEANST. REKZOREHFIFNHATU, K
BRZMRETIE. ZEDHEE UCBEDMRZE > CREARDDHZTV. w-5 FJUFPIY
EVDINZERBENFELFRRCTH D EZHOSNICULE Uice CORBRICEDVCERFHHE
ABERBZERL. BUAICRAUCE TS, ERDNET U)LF—DMRIREEIC AN TRRE -
BEECORENICHLEIDCENHBBLE LIS, Ffeo CORRZD EICEBERF CHAET D/
Z7 VI F—DFRIERFZ#ERNC LE U,

Nowadays wheat allergy, especially wheat-dependent exercise-induced anaphylaxis which
is a distinct form of wheat allergy induced by a combination of wheat-intake and exercise,
increases in adults in Japan. Although anaphylactic shock is typical symptom in this allergy.
the mechanism is unclear. We identified omega-5 gliadin as a major allergen by analyzing wheat
protein with patients’ sera, and found that a diagnosis method using recombinant omega-5
gliadin is more reliable than the method that is used in routine allergy examination. In addition,
we further clarified the mechanisms of exercise-induction of the allergy symptoms.

BY7 UILF—DRAEMFRERIEZEE LT

EBEFBEBYT7 VILF—MRMODABET. HABLADK Q%HTEASHDEY T LILF—TH
BHTEPHESPICETNTVET . ADBY T UVILF—F. BYEKEEERFR T 745+ —
EVVDFHRREDSZEENS <. RABRZENTCHOLDBIERNHFONDDTIFEWLH. FRE
RICKIONTERZRDIRLTCWVWDHEENLIEFLIEFHDEFET, ERNTIEF. NEZUILF—TT O
SEAINLEENS < HONFT. BYW UILF—DZKICIFMEEENBVSNE TN, IW\E7 L
ILF—DREFRENNTEIcD. REITERZBIRT SFRABR TEZMHEINTVET, U
U, BRAREEELSERDFRSNDERNDDICH. BBICIFTAENEVDIMESHEHD
FI. MERFMRECTIE. BESHUCBESADOMABRZFE>C. RREFED/NETURDDTZ
7O, w-5 JUTPIVEVWDIINEZEHBREELRRCTH D EZHOMCLE U, COFRERIC
BEOVWCELTFHMHAZANERBZERU. BNACINEAULICECA. (ERO/NEF UJL+—0Mm
BIREEZENAICHENTCRE - BEE S BRENICE ETHCEMHBALE U, CODINEF LILF—
EMEIE. RO T =T VDT 7T 4 D SEEEEN., 2008F2B XDFKICTREASNTLERT,
RAEAN CHRREILNFET T,

FERARETEH. &SICNEHROMERS
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Reconstruction of Holocene seismic and tsunami events based on microfossil analyses

TR20FE BIRAFHFRISE
A RREA (RABL T A - dE8U)

Toshiaki Irizuki (Interdisciplinary Faculty of Science and Engineering: Associate Professor)

Mt (Microfossil) (FERIMERZEDEV EREDEBI CEFVR DTHMERDIENIC, MIVFEYDIER
(EE. BER, BfR BHREE) PRELEYDO—IBMAEHEE) TT. A XHVNEWVGEE, Tl
PDT, HFEFHFCEHSNCR—U I O7HBEYEE, BOMELERNTHEENLEICESND
EVVSFIRNHDFT . ADIARETIFTNETIC, MOMRHERE (EHRINEBME Y5 —, EE
RZ, BREARZLEE)DMRES, HERARO—RELUT, EITHBEPR—U YT O7HEBEYHICEZEN
SMIEADRH7ZETV, BENTHEEGEHEEVLWVET) DBEZRE®, R - BRKA N2 MeETT
LCTEF U,

Microfossil is a microscopic fossil and may be the remains of minute organisms (e.g., diatom,
foraminifer, radiolarian and ostracode) or a part of larger organisms (e.g., pollen). As microfossils are
small in size (less than 1 mm), they can be collected abundantly from a small quantity of sediment
samples in bore hole cores drilled on the alluvial plains. Temporal changes of relative sea level, seismic
and tsunami events over the past 10 kyr have been reconstructed in detail based on analyses of
microfossils from Holocene deposits.

BRFEP=E+EICE. BXEBRICFELCVCRNBICHR ULIEEVLWSREDREIC, B 10~
S50cmiZEDEVR B PHRENMIMERENTVD MM TOR—U Y JHEEPE FEETO) > TE
FUTS,
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Suppression of structure’s vibrations using liquid tanks

FRI20FE BIRAFHRHE

MRAFRE  E [EEAETES - 24%)
HE #FHERAETES - #E8I7)
Leader : Takashi Ikeda (Faculty of Science and Engineering, Professor)
Shin Murakami (Faculty of Science and Engineering, Associate Professor)

WERPEEEDHNICEIDERBEILPEABIRIAESRILE T, COXDEEEYPDHIREE
ZRFEL, RALTHIEEFMKELEDBRRNSEECT, HRRED—HFIE LT, KDADTTHEE
BFREOFASNCLE TN, RERE (ROvY VD) [CRORENDIHREREZD DD, F
HUEWRBINEET HEIREMND D E T, KAFRTIE, DRI EHIREEZID (I ZHE(C
EF ULSBWREIDFEE UIEWVHZETICEN, RBFHIRIEEZ S DREBRZREGTIT DL
ZENELTVETD,

Earthguakes and wind may cause violent vibrations in elastic structures such as high-rise
buildings and long span bridges. In order to suppress these vibrations, some control devices
have been developed and used in real structures. Tuned liquid dampers utilizing sloshing are
one of these devices. However, the liguid force due to sloshing has nonlinear characteristics
which may cause unexpected and undesirable vibrations in the structure. This study aims to
investigate the undesirable vibrations and to design tuned liquid dampers which have optimal
efficiency.

B 1 DRAEOHITIE, EEIFKFGME, BHTIE ETARICIRE UEX T, RENT DEHITKDAD
[EBEZRDMIDE, REFZDRIAGEICHKRET STcsd, RENICKRDRIERZFNR L THES
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Study of fusion reactor device materials

MEARE | NEFEKRER RABL LA - B2
BEX AE@ABLEE - B

Leader : Kotaro Ono (Interdisciplinary Faculty of Science and Engineering - Professor)
Mitsutaka Miyamoto (Interdisciplinary Faculty of Science and Engineering - Assistant Professor)

NEREDONE S IRIBERENDIINDEEEEFDEN T, KROZENFEHIRILF—REL
THRFSNTVDDIRAE TT . COKMELIR/ILF—0RZEN - TENEAZ B U EERE
MRt ERERRITER (International Thermonuclear Experimental Reactor) MEERH. 75
VADHF TV aATHFED., 201 8FEDTHZEIEUTCVEYT ., KREFR CEASNDELD
TINA ZEE. TTARPELRIF—RMEFHIRICTH R D KD ICRF UV TSN R
MOSKOSNFET . HAlF. FIPEEHE. dA/I—5—H. BEAZS—MROANU DT AP
KRTTARICKDIEFRBOERN - IDANMHRZELC. BNIMBORECTESLIEWLWES
ATVET,

A fusion reactor is expected as a future electricity-producing power plant. As a first step for
this purpose, ITER (International Thermonuclear Experimental Reactor) project has been started
to demonstrate the scientific and technological feasibility of fusion energy and the first plasma
operation is scheduled in 2018, in Cadarche, France. Device materials in a fusion reactor must
be designed to endure fusion environment such as bombardment of high energy neutrons and
plasma particles. By studying of irradiation effects of these energetic particles in reactor device
materials, we hope to contribute to their development.
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Investigation on Thin Films for Electronic Devices

EEENT LIEFRAC (R ABE L2480 - #dbw)

Kuninori Kitahara (Interdisciplinary faculty of Science and Engineering: Processor)

WHIRET « AT LA (LCD) LICEB/RIESNE bS Y IR PRGEMICRY U O (4
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Polycrystalline silicon (poly-Si) thin films become to be used for transistors integrated
on mobile liguid-crystal displays and solar cell panels. Motivations of our laboratory are
investigation on complicated characteristics of poly-Si thin films and improvement of
their quality. Various phenomena of light and active properties of hydrogen are utilized to
investigation.
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Study of the operator order and operator functions
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Mitsuru Uchiyama (Interdisiplinary Faculty of Sciences and Engineering * Professor)
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We simultaneously generalized two popular operator inequalities and introduced a new
concept "majorization” between two functions, which turned out to be an extension of the
classical (sub)majorization between two sequences of real numbers.
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Establishment of Phosphorus Removal, Recovery and Recycling Technology from
Wastewater Using a Functional Inorganic Material
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Toshio Sato (Faculty of Life and Environmental Sciences *+ Professor/
Industry-Academia Collaboration Center + Regional Joint Research Division Officer)
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To prevent rapid eutrophication of closed water area such as lakes, marshes and inner bay,
development of new technology for removing as a limiting factor “phosphorus” in high degree
from wastewater is required. On the other hand, phosphorus is exhaustible resource in near
future and 100% of phosphorus used in our country is imported. Therefore, new technology to
be developed should have not only removing phosphorus in high degree from wastewater but
also feasibilities of recovery-recycle of removed phosphorus. This research aim to establish
a zero-emission-type phosphorus remaoval, recovery and recycling technology using a high
performance layered inorganic ion exchanger Mg-Al-Cl form hydrotalcite (HT), which have high
selectivity and large exchange capacity to phosphate ion, as a solution of prevent the rapid
eutrophication of closed water area and problem of exhaustion phosphorus resource.
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Development of healthy functional rice that is abundant in gamma-aminobutyric acid (GABA)

T —1= CEMRIRIEES - fE8d%)

Kazuhito Akama (Faculty of Life and Environmental Science)
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Recently lifestyle-related diseases such as fat, high blood pressure, hyperlipemia and diabetes
have getting severe problems in the rest of the world. GABA, one of the ubiguitous non-protein
amino acids and known to be an inhibitory neurotransmitter in animals, has been focusing due

to its effects such as a blood pressure decrease, relaxation and improvement of learning ability.
We have developed a novel type of GABA-enriched rice grains using a transgenic approach.
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Studies on the utilization of Brazilian stingless bee, Melipona quadrifasciata as
pollinator of greenhouse crop in Japan.
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Ryoichi Miyanaga (Associate professor, Faculty of Life and Environmental Science)
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In Japan, a growing number of greenhouses for crops are recently in use, where no wild
pollinators are available. Under such circumstances, the economic importance of bees as a
pollinator has been fully recognized in agriculture and horticulture. Actually, a large number of
greenhouse crops rely completely on honeybees or bumblebees to increase fruit yield. However,
the use of such species for crop production causes some ecological and economic problems
today.

We have been trying to introduce the use of the Brazilian stingless bee, Melipona
quadrifasciata as a new pollinator under the greenhouse condition in Japan. We confirmed that
the species pollinate some crops as well as the European bumblebee, Bombus terrestris which

has been widely used as a greenhouse pollinator all over the world. Now, we are aiming to
establish the mass-reproducing techniques of colonies under the artificial condition.
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Studies on yeasts that contribute human’s life
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Makoto Kawamukai (Life and Environmental Science * Professor)
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Yeasts are microorganisms which contribute greately to human’s life. All liquors were
produced from yeasts. For examples, Sake is produced from rice, beer from barley, and Shochu
from potato. Bioethanal is also produced by yeasts. Coenzyme Q10, which is now commercially
popular as a food supplement, is also made from yeasts. Coenzyme Q10 is an important
material for energy production and anti-oxidant. Moreover, yeasts are useful for understanding
the control mechanism for cell growth, which leads to understanding of the cancer.
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Development of surface side of immobilized protein analysis method
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Satoka Aoyagi (Faculty of Life and Environmental Science, Associate Professor)
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Nano bio-devices using protein, a biomolecule having sophisticated functions, have been developed
for medical, medicine or chemical fields. A protein molecule can be manipulated on a device by nano-
technologies. Evaluation of orientation of protein molecules on the device and structural change
of a protein molecule depending on conditional changes are necessary for developing a decent
nanobiodevices. However, direct measurement of protein partial structure is difficult due to its
complicated structure and requirement of ultra high sensitivity. Instead, indirect analysis methods and
simulation based on quantum chemistry have been employed to evaluated protein partial structures,
so far. We have been studying on application of time-of-flight secondary ion mass spectrometry

(TOF-SIMS), one of the most sensitive surface analysis methods, to the evaluation of protein partial
structures.
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