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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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Raman spectroscopy study on the mechanochromism and vapochromism of dirhodium complexes
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The chromic materials, which show chromic behaviors by respence to the external stimuli or environment, are
attracted much attention from not only acadimic but also industry. In this study, we confirmed that our developed
dirhodium complexes show apperent chromic behaviors by the response to (i) mechanical-stimuli and (ii) volatile

organic vapors (VOCs). Moreover, it is capable that the structural durabilities of dirhodium complexes before and after
chromic phenomena are easily confiremd by Raman spectroscopy measurements.
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Practical application of ICT for medical care, welfare and education
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Improvement of concentration of children with ADHD by dynamic visual stimulus
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It is often difficult for children with ADHD to maintain attention during work such as learning. As a result, learning may
be difficult, and in classrooms, teachers may reduce noticeable stimulants such as bulletin boards near the blackboard.

However, we have found that, conversely, their concentration continues by incorporating dynamic visual stimuli, that
is, motion into the screen.

When the screen itself of the Go / NoGo task that is often used in psychology (a task that responds only to the Go
stimulus and ignores the NoGo stimulus, which ADHD children often fail and make mistakes) is made into a movie of a
spacecraft flying, we found that mistakes are almost gone. We are currently trying to apply these findings to a game of
their poor memory task.
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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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Landslides triggered by earthquake in volcanic ash distributing slopes
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In this project, we conduct multidisciplinary studies in the San-in region to understand natural disasters in subduction
zones. Rapid and long runout landslides have been triggered by earthquake in slopes covered by volcanic ashes,
which have direct relationship with subdaction zone, and the volcanic ashes are the youngest geological unit. The

understanding of those landslide disasters will be of help to predict the similar disasters that will be caused by the
earthquake and volcanic activities in the future.
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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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Two modes of 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. Since this theory
can naturally explain the coincidence of the abolute values of the electric changes of proton and electron, it is an
attractive and viable hypothesis. To prove the Grand Unified theory, one has to discover "proton decay", where the
proton, which is supposed to be stable, decays very rarely. At present, the Super-Kamiokande detector in Kamioka,
Gifu is eagerly searching for proton decay, and its successor, Hyper-Kamiokande, is going to continue the search.

In the present project, we have, for the first time, fully revealed that two different decay modes of proton can be
observed and that their observation allows us to distinguish different types of the Grand Unified Theory.
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Development of environmentally friendly chemical transformations and functional organic
materials using biomass resources
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Environmentally friendly synthesis of sulfenylated pyrazoles using coupled vitamin B./iodine catalysis
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Naturally occurring vitamin B, is synthesized by microbial fermentation, and thus is obtained commercially with
lowcost. Using the vitamin B,-derived organocatalysts and iodine catalyst, we developed a novel environmentally

friendly method for the synthesis of sulfenylated pyrazoles which often display important biological and pharmacological
activities.
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Regulation mechanism of some valuable compounds in photosynthetic organisms
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Proteomics analysis of mitochondria involved in wax ester metabolism in Euglena
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Euglena gracilis is a unicellular phytoflagellate and produces a large amount of wax esters under anaerobic
conditions. The regulatory mechanism of wax ester production is not yet understood. In this study, we conducted
a proteome analysis of E. gracilis mitochondria, as this organelle employs the fatty-acid synthesis pathway under

hypoxic conditions. The proteomic analysis revealed that wax ester synthesis-related enzymes are up-regulated at the
protein level post-transcriptionally to promote wax ester production in E. gracilis under hypoxic conditions.
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Approach to regeneration of seven rare species in Lake Shinji using environmental
biomolecules
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Estimation of appearance/ disappearance occasion of Japanese smelt and icefish in Hirata-Funagawa river using
environmental DNA
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In this project, | have developed "environmental DNA technology" of the innovative biological monitoring method
for Japanese smelt (Hypomesus nipponensis) and icefish (Salangichthys microdon) of the seven rare species in Lake
Shinji. Then, in Hirata-Funagawa river as a model field, | analyzed the eDNA samples collected from May to October.
As a result, compared to Japanese smelt, eDNA of icefish was detected a little earlier season. Moreover, | found that
eDNA concentrations of the two species gradually decreased after peaking in July, and were almost undetectable
in October. These results seem to reflect the appearance/disappearance seasons of Japanese smelt and icefish in

Hirata-Funagawa river. In the future, | would like to clarify the reason why eDNA of the two species was not detected
around autumn.
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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
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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 of Osaka in the middle of the Edo period, but it had
closed in the second year of the Meiji era (1869). About 40 years later, due to uprising of movement to retrieve
KAITOKUDO by NISHIMURA TENSHU, KAITOKUDO KINENKAI was organized. NISHIMURA is a pioneer in the study
of KAITOKUDO, "KAITOKUDOKOQO" written by him still serves as the basis for KAITOKUDO study. Two years back,
many new documents of NISHIMURA were discovered at the Nishimura house in his birthplace of Nishinoomote City of

Tanegashima island, Kagoshima Prefecture. The purpose of this study is to find out by using this new documents how
NISHIMURA'’s study of KAITOKUDO started.
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Effective utilization of the unused resource using chemical bonding of tannin
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Evaluation of antimicrobial properties of local unused plant
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Tannins in plants are known to have antibacterial properties. Although some plants native to Shimane Prefecture
have been identified as having a high tannin content, many of them are unused resources. In this study, we

investigated the high tannin content of these unused resources and tried to find excellent antibacterial materials by
clarifying their antimicrobial properties.
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Salt Reduction Project in Shimane
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Measuring salt intake could lead to reducing salt intake
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Although the daily salt intake of Japanese people has been decreasing, it is still far from the optimal amount of salt
intake. One of the reasons could be that people don't have the opportunity to know how much salt they are taking.
Since 2013, we have been estimating salt intake and surveying eating habits during annual health checkups at several
towns in Shimane Prefecture, and have been feeding back the estimated salt intake to the examinees. We examined
whether knowing one's salt intake at a health checkup led to a decrease in salt intake after the checkup.
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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 an osteosynthesis tools kit for patients with osteoporosis
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Degenerative changes associated with aging include bone loss and deterioration, which can lead to osteoporosis.
Bone volume and strength are considerably different between healthy individuals and those with osteoporosis, in
that the former is tightly packed with trabeculae, while the latter is not. Despite these differences, the process of
osteosynthesis is the same for fractures of, both, healthy and osteoporotic bones. It is known that screws fixed to the
fracture site sometimes loosen in osteoporotic bones, and we hypothesized that the use of uniform tools is the reason.
Here, we develop an osteoporotic bone-specific osteosynthesis tool kit composed of specialized screws and drills that
take into account the characteristics of osteoporotic bones.
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Dynamics of lattice defects in metals
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The first observation of anomalous motion of atomic disarrangement in a metal
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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. We have succeeded in observing anomalous motion of atomic disarrangement
in metals using transmission electron microscopy, for the first time.
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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 Ce;TiBis; under applied
DC electric current at around antiferromagnetic ordering temperature. Ce;TiBi; 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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B (b) C63TiBi5
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(C) Sm3TiSb5
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Field interdisciplinary study for education of leaders associated between academia and
residents

BAOHILEMEICE D FELDHEFHDOERREEZDEEEZR

Prevalence and correlates of physical activity among rural Japanese children and adolescents
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The World Health Organization (WHO) recommends that children and adolescents engage in at least 60 minutes
of moderate-to-vigorous physical activity (MVPA) daily to ensure good physical and mental health. Globally,
approximately 81% of adolescents aged 11-17 years do not meet this recommendation. However, the prevalence
of meeting recommended MVPA levels remains unclear at the population level in Japan. This study investigated
the prevalence of meeting recommended MVPA level and its correlates among students in all primary and junior
high schools in Unnan city, Shimane. We found that 20.1% of the 1,794 students (9-15 years old), met the WHO
recommendation. Recommended MVPA level was significantly associated with being a boy (PR = 1.33) (vs. girl); liking
PA (PR =3.72) (vs. dislike); and belonging to a medium-population-density (PR = 0.73) or low-population-density area
(PR =0.67) (vs. high-population-density area).
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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

ERALICEFBEIHER (PTFAIV&2-MIB) BEICET SRR

Occurrence of geosmin and 2-MIB in Sanbe-Reservoir
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BREDO=IA LTIE, LEKEEEE (< 10ng/L) ZIEBZNICBADHER (DI AAIVRV2-MIB) DRE (> 1,000ng/L) HEAIZ NS
ZEBLHY), FORKUEBICKEEZLTEEPELTOET, AMATIE, TOXREILEZENICHAEMRZITV, SEOHDERMRKRICET
BUTOEARMRERE L. OSREALODERREE, EBTIHENTZ 00 MOV EBREICHEL, EB TIXZEOBIGHEICHE
TBZE, Q=HALTIE, 8mi/sEBABABDFANH D/BICIE, LEBICBIRHEROREIMFIINGZE, ZRELELE.

At Sanbe-Reservoir (source for public water supply in Ohda City) in Shimane Prefecture, concentrations of musty odors (geosmin and
2-MIB) (> 1,000 ng/L) far exceeding the standard values for public water supply (<10 ng/L) have been observed and causing problems.
In this research, we conducted a research study to understand the actual situation, and obtained the following useful knowledge that
contributes to control against musty odor in the future. (1) The generation of musty odor at Sanbe-Reservoir was derived from several
cyanobacteria of phytoplankton in the upper layer and from various actinomycetes in the bottom layer. (2) We have found that when a
large amount of inflow exceeding 8 m®/s occurs, the generation of musty odor in the upper layer is suppressed.
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sp.1, Pseudanabaena sp.2 , R1U* Aphanizomenon cf. flos-aquae 7%, 8 ~1BIZ2-MIBA4KTAZEERELE LK (BEBR).,
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ICBDBDEDERAET.

JIFAARIVEEET DT RE 2-MIBZ4ET 55 5HE

(%) Dolichospermum crassum. SDJ10IS&#4DOWRE. FiitE. ( & ) Pseudanabaena sp.1. SDS 7 IE&EM4OWME, KEEME. MAEOEIZ.5~1.7um,
HRDIEIX8.5~11um, (R) Pseudanabaena sp.2, SDS 4 BIS##OWMAE, FitrtE, MEOEIF1.2~1.6um.

(%) Dolichospermum planctonicum. SDJ 5 {&&#kDHEE. ( & ) Aphanizomenon cf. flos-aquae, SDS124EEROMAE, FiitE. 1@I34.6~5.0um,

St HRDIEIX16.8~17.5um,
| #amzs~oRe

HERMBERZ S DELHPRATOSDRETH Y, TOBRROBEDFILNTOEY. AMRDOHMREEDIL, HERBBORANER
ERDBEMARNDRERDPIAFINET,

17



18

Higgs and early universe Project Center
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Gravitational waves coming from a phase transition in the early universe
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Gravitational waves are waves of strain of spacetime, predicted by Einstein's General Relativity. Since gravitational
waves are extremely feeble, it was for a long time impossible to detect them. In 2015, however, an observatory in the
US succeeded in the detection of gravitational waves generated by a coalescence of two Black Holes. Motivated by
this achievement, we have studied the possibility that a phase transition (like water changing into ice) that occured in
the early, hot Universe generated graviational waves, and they linger until the present and are observed.
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Nanotechnology Project Center
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Designing of synthesizing high purity silica by decarbonization of rice husks by air flow firing and subseguently
hot water treatment of the resulting rice husk ash

AR BEE XA Yasuhisa Fujita (PFFARRETSR - AAETHEHEY - #0%)
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Rice hull ash (RHA) was prepared by firing rice hull at 300-1000°C. Subsequently, the resulting RHA (fired at 400C,
amorphous silica) was carried out using hot water treatment / hydrothermal treatment. The potassium component in
the RHA was removed by hot water / hydrothermal treatment, thereby:; high purity silica was obtained by hot water
treatment / hydrothermal treatment of RHA.
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Raman Project Center for Medical and Biological Applications
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Multivariate Curve Resolution for Angle-Resolved Polarized Raman Spectroscopy
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“Raman Project Center for Medical and Biological Applications” applies Raman spectroscopy, a powerful analytical
method, to research and education in medical science and biology. We are also developing instruments and analysis
methods to extract more information from Raman spectroscopy. Up to now, we established Angle-Resolved Polarized
Raman Scattering Measurement System. This system enables us to obtain more information of atomic vibrations in

crystals by using polarization of light. Recently, we applied multivariate curve resolution to obtain a larger amount of
information more efficiently.
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Fisheries Ecosystem Project Center

KEEROBMRZHIEETIMET DY R—DF—LKERE

An applied mathematical engineering team starts to support complex modeling and analysis of aquatic ecosystem.
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Fisheries Management Research Center (FMRC) established as the first institution of higher education and research
of fisheries science in the National Universities along the Sea of Japan in 2014. FMRC had delivered education
programs and research projects for the development, management, conservation, aguaculture and breeding of
valuable fisheries resources for 5 years. Fisheries Ecosystem Project Center established by reorganization of FMRC
in 2019, on a mission to promote the practical application of FRMC's research achievements 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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“‘SUIGANN" Project Center

MBAFNCK DD AR R ICXT T B REZ IR TRHEE D AZEA

Anticancer chemotherapeutic drugs sensitize cancer cells to immune cell-mediated cytotoxicity

TUR—R B 2 Takeshi Urano (HITFARIREY - BHS% - ESEHEY - #i%)
Bl a—K-es B R Yumi Matsuzaki (EATHIZRBRESY - B#2%R - EPLHEY - %3%)
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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.

Anticancer chemotherapeutic drugs induced senescence in cancer cells, but the drugs sensitized cancer cells to
immune cell-mediated cytotoxicity.
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Ancient Izumo Project Center

EAHENRZLETOILRKICH T BRI ERELTERNOMRA

Study of Archeological material related Korean Peninsula Before establishment of the Ancient Izumo in the Sanin
region

@A —F K#E  FwK Yasuo Ohashi (HHMZBASHARISR - SFULEHEY - #3%)
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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 a research perspective, we are studying about the impact on the formation
of the region, which is "viewpoint from the outside", contact and exchange with the Korean Peninsula culture, closely
related to the prehistoric and ancient cultures of the Japanese archipelago.
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Geopark Project Center

SRBODF/N—7 DgfticmF 7zER - SGEMA MR ORIHE
HhlgE R SRR D KB

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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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 Geopark. Education and outreach activities are also promoted to enhance two geoparks in Shimane prefecture.
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Regional Design Project Center
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Presentation of attractive repair method of traditional houses by self-build

TUR—R HIE ZEA Tomohisa Hosoda (HMRIZRRIEE S AT LARISR - MATETSEREY - #4%)
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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.
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Project Center for Fortification of Local Specialty Food Functions
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Study of suppression effect of ingested protein-derived intestinal bacterial metabolite, indole acetic acid, on
plasma glucose elevation

TR JilE S Makoto Kawamukai (EATFIZRIREASRISR - AW ERIALAY - %%
mERAFRE - 87K BEFF Hidehisa Shimizu (HHHERELHRSER - EYERRIZIHEY - E5F)
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In recent years, high meat intake is considered to contribute to health promotion. The present study focused on
indole acetic acid produced by intestinal bacteria with high meat intake and investigated its effect in rats. As a result,
plasma increased glucose level during the active period was suppressed in the rats that ingested the diet mixed with
indole acetic acid. Therefore, the present study suggests that indole acetic acid, an intestinal bacterial metabolite, may
contribute to one of the mechanisms for preventing the development of noncommunicable diseases due to high meat
intake.
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Welfare Information Technology Project Center

AT AEDEROBFHEEE DA

Measurement of joint attention between mother and baby during picture book reading

EUR—R #B8F JHZ Masahiko Nawate (SHTMIZEEIEIS % - M THIEY - #%)
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The story-telling of picture books is important in language development, but the establishment of joint attention
between mother and child plays a major role in language development. In recent years, digital picture books have
also appeared, and there are cases in which picture books with sound are used. At that time, how joint attention is
established becomes important aspect.

In the past, when measuring joint attention as research, it was necessary to take a picture of the mother and child
with a video camera and analyze the gaze of multiple researchers in detail to extract where they are looking. Even
if the time length of the video is only a few minutes, this work will take a few hours to analyze. Therefore, in order

to reduce the burden, we are studying measuring the joint attention of the mother and child with Al using machine
learning.
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Infectious disease comprehensive care project center for longevity in the healthy condition

EBVAMILADYA7ORNADHRIMFICKDERLEB YA IV ARIERS
DFLLEFREDRFE

Development of a new treatment for severe EB virus-related diseases by suppressing viral microRNA
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Epstein-Barr virus (EBV), which belongs to the herpes virus, is persistently infected to most adults in the form of
latent infection. However, cells persistently infected with EBV receive constant proliferative stimulation. Thus, cancer
may develop from EBV-infected cells in situations where immune resistance decreases due to aging. The 120,000
patients with EBV-related tumors occur worldwide each year. We clarified that strong expression of viral micro RNA

leads to tumorigenesis of cells in epithelial tumors such as nasopharyngeal cancer and EBV-associated gastric cancer.
And we found a new regulatory mechanism of EBV microRNA.
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A Raman Spectroscopic Study for Biomedical Applications
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Raman spectroscopy is a scientific technique to examine molecular structures or environments by checking if the
wavelength of irradiated electromagnetic field on molecules changes or not. This phenomenon was found out by an
Indian physicist, Dr. Raman, at 1928 and awarded Nobel prize only after two years. Because very little damage is
given to living things, we can know the molecular behavior in the living cells or tissues as they are with this technique

coupled with a microscope. This spectroscopy is also getting attention as a new diagnostic technique which does not
need biopsy.
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Genome Sequencing and Flowering Physiology in Sakura, Japanese Flowering-cherry
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We are conducting researches on physiology of flowering in Sakura cherry blossoms using a genetic resource
collection consisting 160 different cultivars of Japanese flowering-cherries in Honjo farmlands, which belong the
Education and Research Center for Biological Resources in Faculty of Life and Environmental Science, Shimane
University. In 2019, our collaborative research team published a full genome sequence of ‘Somei-Yoshino’, which
is the most famous and popular cultivar in the flowering-cherries, and provided all the genetic information to study
the flowering physiology deeper. This research outcome has been reported in many media and got a great deal of
attention from both inside and outside Japan. Currently, we can use this genetic information to study the physiological
mechanism underlying the floral development and the flowering. The new physiological knowledge may contribute the
more accurate flower forecast, and the efficient breeding of new Sakura cultivars in future.
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Legal Research of Flood Insurance
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Japan is a land that is prone to flood damage such as typhoons and heavy rains. Regarding flood damage, it is
important to consider how to relief the victims after disaster. Given the current luck of public support, effective use
of the flood insurance seems to be an essential issue. The purpose of this research is to examine the flood insurance
from a legal perspective.
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Development of useful diagnostic reagent for ulcertive colitis

| #zzen

FIE &8 Haruki Usuda (HiTHIRBRES - B2 R - EPEAY - 5%

Iz =

EF, BICBENBREZIEADBESADHEDP ETHEATVWET, BEERBAREETDOLIIARIAND—DE L TLLH
S5NTHY, ERDPBLBOLVRLS BV ERYBETHHRTT . TOBMICIIBEOREDIREZNRFEL E TERRREY
BHENRESNTVETH, KUBRHICKETERER LY, RRORBEIRLIBET HHEDPEENTVET . DR
THRMRETIE, TOROIBAEELTHEATEAREDOREZBRL THELTVET,

The number of patients who are suffering from chronic intestinal inflammation has been increasing in the recent 30
years. Ulcertive colitis is a famous one of such diseases and characterized by exacerbations and remissions. There is
an urgent need for early detection method and effective means to evaluate the condition of intestine, that cannot be
achived by conventional diagnostic method using endoscope. Our laboratory has been trying to develop useful and
effective reagent for evaluating disease condition of ulcertive colitis earlier and appropriately.
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Combination cancer immunology therapy of immune checkpoint blockade and novel cell therapy
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Although CDS8T cells are major effector cells which attack cancer cells, almost of them are exhausted. Inmune
checkpoint blockade (ICB) therapy was established to restore CD8T function. Even though ICB therapy is innovative,

the efficacy is 20~30%. We demonstrated to accumulate innate immunie cells at tumor site in murine model and to
improve ICB efficacy.
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Role of a novel gene, FAM210A (family with sequence similarity 210, member A), on bone and muscle
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Osteoporosis and sarcopenia are aging-related diseases associated with the deterioration of bone and muscle
strength, resulting in frailty in elderly people. Therefore, both diseases have become worldwide social issues. An
association between muscle and bone has been recognized as the muscle-bone interaction. We reported Tmem119,
osteoglycin and FAM5C as factors involving muscle-bone interaction. In this study, we aim to examine roles of a novel
gene “FAM210A” on bone and muscle.
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Construction of duality theorems for quasiconvex programming problem
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Mathematical programming is a technique that mathematically handles the problem of minimizing costs and maximizing
profit under some constraints. It has been applied in many fields such as engineering, economics, and operations
research, and various results have been investigated.

In this research, we study duality theorems for quasiconvex programming. Some kind of theoretical results, for example,
surrogate duality theorem, optimality conditions, and characterizations of the solution set, have been introduced.
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Genetic analysis of odor-producing and non-producing cyanobacteria in Shinji lake and community structure of
odor-producing actinomycetes in Sanbe reservoir J
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We reported that odorous compound, geosmin, -producing cyanobacteria and non-producing conspecific cyanobacteria
existed in Shinji lake and that only geosmin-producing cyanobacteria had geosmin biosynthetic gene. This report
was introduced in a newspaper. We showed that not only cyanobacteria but also actinomycetes in bottom sediments

caused odorous problem in water intake in Sanbe reservoir. It was revealed that, unlike odorous compound by
cyanobacteria, diverse types of actinomycetes could produce odorous compound.
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Elucidation of the mechanism of ammonium toxicity in plants

BA H Takushi Hachiya (EMiRIZEIRREGRIZR - BARISHMEIIEY > 2 —BY - B

[z =

BEAEDEYELHDWRA A ETVEZVLMF VEZRBIFIALET., LAL, BREDVVEZVLAIF VI
TUEZUVLEREFENSEBHEEZSIZRILET, SEELIE, YO XFIFO7EZIVLHERZEBEL, €D
FHRLENICE > TEREX DA LO—inZERALE L,

Most plants use nitrate and ammonium as nitrogen sources. However, a high level of ammonium application often

causes toxic symptoms to plants by unknown mechanisms. Our genetic study demonstrated that GLUTAMINE
SYNTHETASE 2 causes the ammonium toxcity.
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A Historical Research on the Aspect of Fine Arts in Teacher's Colleges and Departments: Through an Investigation
of Documents “New National University Establishment License Application Note” in National Archives.
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| studied a process of a systematic foundation of pedagogy of fine arts in teacher’s colleges and departments. The

aspect of the teacher of fine arts when a teacher education department in the whole country, was made clear through
an investigation of documents “new national university establishment license application note” in National Archives.
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Functional analysis of the Nna1/CCP1 gene which causes in neurodegenerative diseases using AMS mouse
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Human neurodegenerative disorders are intractable diseases of uncertain etiology, for which there is currently no
effective treatment. Researches using animal models are necessary to elucidate the causes of these diseases and
their therapeutic development. AMS mouse is one of disease model mice and one phenotype of the mouse is ataxia due
to Purkinje cell degeneration in the cerebellum. We have clarified a point mutation in the Nna1/CCP1 gene leads to
that neuronal cell death in AMS mouse. However, it still remains to be elucidated why a certain cell is affected by the

gene abnormality. We are working to reveal this question through a functional analysis of Nna1/CCP1 protein, product
of Nna1/CCP1 gene.
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A Study on Policies and Development Concerning Women's Education in Occupied Japan

| mxzen

] HfEF Yukiko Nakama (SHHZREEHRISR - CHEFERSLEY - B

EEE

BREBHICETIRARBEROFH ERFICOVWTBIREZEFICER L Lz, XBAIMFABBOLDICEENER
BARGROBEREZMERLE L. LPL, RICEERFOBEDOIRIPESENTVE L. ZODREBHREEBER(CIE)ICXD
TERRESN, BARKBESICE > THELSNINETHB ETBHCIEDAHDPEASINE L. BREIZEEICIDHARF
DBEMZAHELETH, REICIIBFOHEME WAR) 2FR L TRABBZHEL L, MIEOEHIE, REXHBEED
Bk, FEHARELOTFE, SFORNOURKRICHYE L. BREICEVTHERABEIED SN, REEIRFRAICEAKE
EZROTITBZTBLDICHRYELL.

This study examines policies and development concerning women’s education in occupied Japan by focusing on
Shimane prefecture. The Ministry of Education develop a plan to cultivate voluntary women’s groups for women’s
education. However, because the plan makes it possible to use existing groups, it is withdrawn by the Civil Information
and Education Section (CIE) and adopts the CIE policy that women'’s groups should be composed entirely of volunteers.
Based on the policies, Shimane Prefecture encourage to cultivate voluntary women’s groups. However, it does so by
using existing women’s groups to promote women’s education. The reasons for this include the connection between
the Ministry of Education and Shimane Prefecture, the social realities in rural areas and the existence of the Chugoku
Civil Affairs Region. As women’s education develop in Shimane Prefecture, women gradually begin acting with
voluntary consciousness.
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