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S Tooth has a three-dimensional multicellular structure that establishes functional cooperation with the maxillofacial region.
u Tooth loss or the onset of oral disease, such as dental caries, periodontal disease and traumatic injury, causes fundamental
problems for oral function e.g., pronunciation, mastication, occlusion and associated general health issues. To restore the occlusal function
after tooth loss, several dental therapies that replace the tooth with artificial materials have been widely performed as the conventional
dental treatment. However, the further technological improvements based on biological findings are expected to restore tooth physiological
functions.

Now, we are focusing on functional whole-tooth regeneration through the reconstruction of bioengineered tooth. Our bioengineered tooth
has the correct tissue structure, masticatory function, responsiveness to mechanical stress and perceptive potential following
transplantation into a tooth loss region. My dream is to develop this regenerative technology so that it can be used for human clinical
therapy. Whole-tooth regenerative technology will contribute substantially to the knowledge and technology of other organ regeneration in
future.
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¥ Now is the time to explore the nonlinear theory

V]

We are interested in the nonlinear theory and try to apply it to the hybrid system, which is a kind of dynamical system
including switches. Since there are many hybrid systems around us, it is a matter to consider the characteristics of such
systems For example, a heater is a kind of hybrid system. When it turns on, the temperature in the room rises;and when it turns off, the
temperature falls. Such behavior of the temperature is not easy to analyze mathematically. Thus, we explore the applicable nonlinear theory
to the hybrid systems. The main cause for the difficulty to analyze the hybrid system is its discontinuity. The discontinuity implies the
discontinuous states or the discontinuous derivatives. The classical nonlinear theory, e.g., the existence or the uniqueness of the solution,
is not applicable because of them. Although almost all of researchers deal with smooth dynamical systems, there are many dynamical
systems including the discontinuity in the real world. We approach such problems from the stand point of numerical analysis.

BREAT? AFRETPHAHN REKENFZER Nguyen Thanh Hoa (/x> 9>%7)

¥ How toxicology can protect our future : A case study of bisphenol A

Recently large numbers of new chemicals have been investigated and produced worldwide. Their risk is a matter of public
concern. Bisphenol A (BPA) is one of the most ubiquitous endocrine disruptors detected in the environment and human.
Many studies have shown that developmental exposure to BPA is associated with liver dysfunction and diseases in adulthood. However,
knowledge is still limited on the mechanism of transgenerational actions of BPA. Using transcriptomic and proteomic approaches, |
established the adverse outcome pathways of BPA on female and male rat offspring at different dosages and growth stages. My study
showed that prenatal exposure to BPA interrupted cell cycle, lipid metabolism and steroid hormone biosynthesis with different mechanisms
between females and males and between at birth and at weaning, leading to increased body weight and altered liver growth in offspring. |
also found that BPA was able to induce or inhibit numerous xenobiotic metabolizing enzymes and epigenetic related genes. Therefore, BPA
exerts not only its toxicity but also crosstalk with effects of other contaminants and drugs. These results thus warn that we need to pay
more attention to the transgenerational effects of chemicals in our life.

m LEBEXE XFRIFWRF HHEIFFKR Motaz Sabri (€E4X 47)
! ) |

¥ Emotional awareness via Neural networks

& Beside speech and body language, emotions play an important role in our daily routines of information exchange.
o Interpreting emotions enhances our understanding of each other and deepens our conversations. Extending emotion
understanding to computer field enriches the human computer interaction and allows more natural ways of collaboration. We use facial
expressions and other biometrics to extract feelings of a subject. This is conducted by enhancing different artificial intelligence methods,
specifically neural networks. We visualized how these networks see the world and altered its structures to sharpen emotions interpretations
on different scales. Our emotion interpreter will help teachers understanding the emotional state of students and supporting them during a
hard lesson. It will also help nurses aiding elders that feel shy to express their feelings.

LEBXE XERERBHRRRN KEXLEKR Mahama Tiah Abdul-Kabiru (*/\2 747 77 FLAEL)

¥ Livelihood, Welfare & Vulnerabilities of Households in Ghana P

ki

"= The overall objective of this study is to provide an empirical examination of the livelihood strategies of households in Ghana,
|l their implication on households' welfare and associated vulnerabilities. As such, the research discusses the livelihood
activities of households in Ghana, the determinants of these livelihood strategies and why some houseoholds do more than one livelihood
activities. In the context of welfare and happiness, the research interrogates whether or not households in Ghana are happy with their
livelihood activities and which categories of household are happy. Because agriculture is identified as the major livelihood activities, the
research also examines farmers' perception of climate change; their responses to climate change and the effect of the climate change on
maize yield. The results of this research is thus based on field survey in Ghana.
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A5 ¥ Reveal the Hidden Properties of Boron m@

Boron is a chemical element next to carbon, which generally make bonds with three atoms or groups to display an
electron-accepting property. By using this property, many kinds of items in everyday life can be made. For example, raw
materials for pharmaceuticals and liquid crystal displays are synthesized with boron containing molecules. These days, on the other hand,
unusual boron species with an electron-donating property have been developed. This indicates the possibility that the boron atom can
mimic the other atoms.

Therefore, in order to reveal the new property of the boron atom, | am working on synthesis of the boron species connected to two atoms,
not three. Recently, | succeeded to make the boron species where three boron atoms arranged in the V shape, and to reveal that the
molecule showed both electron-accepting and electron-donating properties. This unusual character enabled to break a carbon-nitrogen
triple bond, which is one of the strongest chemical bonds. In general, the cleavage of this triple bond can be achieved in the presence of
expensive and toxic transition metals. This work may be a guide for the rearrangement of strong and stable chemical bonds and
manufacturing chemicals at low cost.

BERY XZROBNERER 2 FEWFEEFK Dian Yosi Arinawati (717> 7;')7"7T1’) HEELEM
¥ Tooth regeneration makes us happy! F—T AT R

/|

: £ Losing tooth makes quality of life (QOL) worse gradually because of the inability to speak, eat, swallow and finally affect the
i general health. Until now, the most common treatment for losing tooth is replaced by the artificial tooth. However, to
achieve better QOL, the best goal is to regain the functional tooth and its supporting tissue as it was before. Tooth regeneration is the
promising treatment to reach this goal. Nowadays, many scientists are using mouse in vivo model to study the molecular mechanism of
tooth development, however, the complete process is not fully understood. The process of enamel formation, called amelogenesis, starts
with interaction of epithelial and mesenchymal cells and is completed through the multiple steps. To simplify these steps, | established an in
vitro culture system that mimics the in vivo condition. The in vitro system will promote the better understanding of the molecular
mechanism of amelogenesis. Through this understanding, | would like to have a challenge in which | will regenerate a tooth using induced
pluripotent stem (iPS) cells that we have established from oral mucosa for the first time in the world.

EBXY XFRERBHHER FARERZER HE BING (7 ~1)

¥ Does Monopoly Slow Down the Bullet Train? P

Shinkansen-the first HSR in the world and was operated between Tokyo and Osaka since 1964, just before opening
) ceremony of Tokyo Olympic Games.

My |nterest was on Japanese National Rail's (JNR) Privatization in 1987. Before it, conventional rail and HSR between Tokyo and Osaka are
only operated by JNR. However, due to huge deficit of JNR, government decided to make JNR privatized. After it, HSR between Tokyo and
Osaka is still provided by one company-JR Central. However, conventional rail between Tokyo and Osaka are owned by three
companies-Tokyo to Atami by JR East, Atami to Maibara by JR Central and Maibara to Osaka by JR West. Therefore, Tokyo to Atami and
Maibara to Osaka, HSR compete with conventional rail; and Atami to Maibara, HSR and Conventional Rail monopolized by JR Central.

By using difference-in-difference method to analyze change of passengers' time cost before and after 1987, we found competition increased
by privatization of JNR decreased time cost by about 4 minutes-around 10% of average time cost, equivalent to ten year's technology
development. This probably is first study which invested impact of market competition on HSR travel time, and result also proves
competition increases quality of service.

LEBTIRE RERERHNFMARH SXTFLTFEKR CHENG YIBING (8 #ifk €1 T¥~1)

¥ Early detection of pig diseases using body-conducted sound 4

In these years, the husbandry becomes important to catch our attention, because we have to eat safe meat almost every
day, especially pork. In this research, we have the purpose to create a system to find early diagnosis of respiratory diseases
in pigs.

Because these diseases are highly contagious, it can easily cause great conomic losses. And how to deal with the carcasses of infected pigs
is also a glossary problem.

Now we have developed body-conducted sound sensors which can be used on the plastic ear tag of each pig, and then we contract the
sound recording system for pigs. We also have confirmed that the body-conducted sound of pig can be effecting in our system. Next we
will confirm the effectiveness of the sensor which fixed on the ear tag of a pig, meanwhile the data recorder, sound classification and
analysis of sound features will also begin.

In general speaking, the objective of this study is to reduce the livestock industry's losses due to respiratory diseases and to create a
body-conducted sound diagnostic system for respiratory diseases in pigs.
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¥ Development of an electrical device controlling light

V]

We have used metal for various purposes. In light manipulation, it was used as mirrors or stained glass. Mirror is the result of a property
that metal reflects light very well and stained glass looks colored because the metal particles inside glass scatters the light of certain color.
In the 20th centuries, it was discovered the artificial nanometer sized metal structure can manipulate or control light in the way that can never
be done with pure natural materials. This artificial metal structure is called “Metasurface”. Metasurface is comprised of ring, brick or some
certain shape made of metal placed on the semiconductor substrate. Light will take electric and magnetic interference when coming to the
Metasurface. Because of this, the properties of light change and show some anomalous behavior. The behavior differs depend on the shape
of metal structure. Currently, Metasurfaces that can deflect the propagation direction or trap light is proposed. As a practical application, the
cameras will be further smaller or improved its functionalities with lenses or polarization filter using Metasurfaces. Temperature cooling
without using any electricity might be made. My research is to make a device that can be used as information storage device in Integrated
circuit. Since the problem arises in the current Integrated circuits using electricity, it is important to make device using light. In prior to this, |
am analyzing the physics that cause certain phenomena on the structure.

When my research comes to the goal, development of devices using Metasurface will be advanced.

IFEXF XERTFMAAR RRTRLF—27LEK Rahma Yanda (57 ¥>%)

¥ Estimation of velocity profile to preserve aquatic habitat

In the river, aquatic animals, such as fish and benthos, use the relatively low flow velocity area near the river bottom for resting,

putting the fish eggs, and also for a living place of benthos. The variation of flow velocity, especially near the streams bed, were
found to be preferable for aquatic habitat. It can support various species that prefer different conditions various. Meanwhile, the variation of flow
velocity is depend on the condition of bottom surface. In gravel-and cobble-bed streams, where the gravels or cobbles cover the river bottom, the
arrangement of gravels and cobbles have strong influence to the flow velocity. For river with deep flow condition, the effect from the gravel- and
cobble-bed arrangement will be not significant, or can be treated as flow over smooth bed. For this condition, to calculate the velocity from the lower
position to the water surface, the logarithmic velocity distribution (or velocity profile) equation is usually used. Meanwhile, if the water depth is not
larger enough (shallow condition), the velocity profile was found to be deviated from logarithmic-law, especially near the river bottom. The study
about the variations of flow velocity over varied bed arrangement in shallow rivers is still challenging. Many experimental and numerical studies have
been done to establish its relation. My research is focused on how to provide a simple but reliable approach to estimate the distribution of velocity
profiles in shallow condition over gravel-and cobble-bed river. If the general equation can be obtained, It will be useful to be used in the field
observation for physical habitat evaluation.

g LEBXF XZREZAHRY L2ER E AR (Cat Jvo7zq)

¥ One magical chemical reagent: Light!

4 Maybe all of us are quite familiar with it that chemistry reaction will occur when you heat the mixture of two or more kinds
‘ ‘h of chemical compounds. Have you ever considered that the light, actually not only the sunlight, also could be a useful
chemical addictive? Indeed, it is far more interesting than playing as a normal chemical reagent. In my research, | examine the merits of
using this special chemical “reagent” to prepare some special compounds that are difficult to be synthesized using normal thermal
reactions. Specifically, as for the pyrrole derivative, a five-membered ring organic compound including the nitrogen atom, when it reacts
with carbonyl compounds, the position of the newly formed bond could be switched if light was taken as another “reagent”. Moreover,
besides we can isolate the special product, we can also explain why we could obtain this product using computer calculation. The computer
can simulate the reaction process by calculating the energy that may explain the reaction results. Using photo-reaction, we can decrease the
steps of organic chemistry synthesis, which means that we can save the money, and light is undoubtedly green chemical to our
environment.

BERE XZREBRMRERTR SAFLMETIFER HERE —4E BULIES LotL)

¥ Plasmonic-heating-induced phase separation P

In this study, we applied darkfield microscopy imaging and Rayleigh scattering spectroscopy to pursue phase separation of
S s aqueous thermoresponsive poly (N-isopropylacrylamide) and poly (vinyl methyl ether) adjacent to a gold nanoparticle that
was heated by continuous wave laser illumination. Gold nanoparticles were supported on transparent substrates of glass or sapphire.
From the imaging study, we observed that a microdroplet covering the nanoparticle formed and grew in time scales of seconds to a few
tens of seconds. The growth was triggered by the illumination and the droplet collapsed when the laser was blocked. At the same time, we
observed scattering spectral changes characterized by a progressive redshift in the localized surface plasmon resonance (LSPR) band and
an increasing scattering intensity in wavelengths region shorter than the LSPR band with increasinglaser intensity. The scattering spectral
changes were interpreted by the encapsulation of the nanoparticle by a polymer-rich droplet with increasing sizes. The present study
revealed that thermoresponsive polymers were attracted to a hot gold nanoparticle and formed a microdroplet under illumination with a
wavelength near the LSPR.
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¥ Effect of magnetic fields on color formation in frog skin

V]

fé- 5/ Elaborate systems found in living organisms provide a basis for generating eco-friendly technologies in newly developing
| b industries. It is hopeful that microcrystals with unprecedented optical functions and potential applications will be discovered
in various aquatic organisms.

We are investigating the remarkable camouflage ability of the Japanese tree frog. In particular, the duplication of bright colors is thought to
be controlled by the structural arrangement of guanine crystals in conjunction with chromatophores situated beneath the dorsal skin. The
resulting body color is thus determined by the quantities of light transmitted, reflected, and absorbed by the skin. By examining the
relationship between different crystalline structure arrangements and optical coloring, we hope to clarify the mechanism of brilliant color in
animal camouflage.

This should lead to new insights into industrial optical coloring using biogenic microcrystals, which should prove to be far more
ecologically sound than current use of heavy metals. In future studies we hope to develop energy-saving display devices able to adjust
brightness and color tone by space-dependent optical control.

BRIBEERE KERBESAMARR EHPXTLBREER Ara Most Tanziman (75 €Xk y2¥2Y)

¥ New Take Trait Production using Cell Manipulation Technology

V]

Bamboo (Take) has a multipurpose use in our life and considered as a prime renewable resource for biomass production.
Bamboo research is not sufficient in Bangladesh and also in Japan. That's why present research has been designed to
improve growth and quality of some targeted bamboo varieties. If | can improve growth features/quality of bamboo, it will play a vital role in
socioeconomic condition and environment for Japan and also for Bangladesh. My focus is to create somaclonal variation and genetically
modified (GM) bamboo using cell manipulation technology. To do so, induction of callus and shoot is prerequisite and it is a big challenge
for selection of prominent good cells. After getting sufficient number of somaclonal variants and GM bamboo | will evaluate their field
performances of variants and will elucidate molecular mechanisms of candidate genes related to bamboo growth, development and disease
resistance by using molecular techniques and bioinformatics.

EBXY XFRERBHHER FAERFEER Shree Kumar Maharjan (22— 79— v159v>)

¥ Factors affecting climate change adaptation in agriculture P

Nepal is agriculture based country with more than 65% of its population depending on it for their livelihoods. Agriculture is
highly depending on weather and climate in Nepal because most of the agricultural fields are rainfed and subsistence in

nature.

Without rainfall on proper time, farmers couldn't cultivate any crops in the fields because or lack of irrigation facility. Since | belong to
farming community, | have experienced my family always worrying about the timely rainfall. In recent days, rainfall has become more
erratic and unpredictable which directly affect farmers' livelihoods. This research aims to find the factors which affect agriculture and
adaptation to climate change in Madi Valley of Chitwan District of Nepal. Many researches on climate change have focused on mainly on
rainfall and temperature data, but this research primarily focuses on farmers' knowledge and perceptions on the factors affecting climate
change adaptation in agriculture in Nepal. Terai region is known as the food basket of Nepal that's why the research is focused on this
region. From the research, it is found that policy and natural factors highly affect the agriculture and also climate change adaptation in
agriculture in the region.

BiRAZ AZRAGEIFMRR KEEIFEK Mohammed Zahidul Islam (E/\XF HFekoL 125L4)

¥ Next Generation Agriculture for the Sustainable World 4

| am a PhD student at Shimane University. | am an agriculturist. The central goal of my research is to analyze the efficiency of
£ A wood wastes on sustainable and productive agriculture, especially which connected to soil development to feed the hungry world.
It is estimated that 95% of our food is directly or indirectly come from our soils, soils are the foundation of food production, but loss of soil
fertility, soil erosion, contaminated crop, loss of biodiversity, greenhouse gasses, CO2 emission are the major issues for world agriculture.
By 2050 the world's population will reach to 9.1 billion, 34 percent higher than today. Thus, food safety by developing soil is very important
for all. Every year, 8 million tons of wood wastes are engendered in Japan, and 60,689 million U.S. dollars are expended to buy
agrochemicals worldwide. My study goal is to invent alternate of these poisonous agrochemicals by using wood wastes.
Firstly, we prepared a special type of layout for land preparation, and used wood wastes, weeds, and fungi. Wood wastes supply high
amount of carbon to various fungi, and fungi perform important functions for soil development, which helps the plant for high production.
Surprisingly, we found excellent result on cabbage, shishito and sweet corn production. It must be pointed out that nitrate values of our all
vegetables are very low which may work against cancer. Results of the study will contribute not only to soil development and environment
but also to save a hungry planet.
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