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Evaluation of Anammox Activity by Red-Color-Index using
spectrophotometer
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VI) Summary (55 400 HLEEFEED)
Currently, water pollution caused by industrial effluents and sewage has become a problem. In
particular, runoff of nutrients such as nitrogen and phosphorus has caused deterioration of the

landscape and an increase in chemical oxygen demand (COD) due to the occurrence of blue-green



algae in closed water bodies such as lakes and inland bays. Therefore, appropriate treatment of
nitrogenous wastewater as a source of pollution is required.

In recent years, energy-saving and space-saving wastewater treatment systems using anammox
reactions have been rapidly studied. The anammox bacteria responsible for this reaction have a
slow growth rate and require time to start up (culture), which is a development issue. The
anammox bacteria use ammonia and nitrite as substrates, but if the substrates are supplied in
excess, harmful nitrite accumulates and inactivates the bacteria. Therefore, it is necessary to
establish a method of supplying substrates that is appropriate for the increase in the number of
bacteria. On the other hand, anammox bacteria cannot be cultured in isolation, and there is no
method to rapidly measure the number of bacteria.

Therefore, we focused on the "reddish brown" color characteristic of heme proteins possessed by
anammox bacteria, and devised a method to predict the amount of anammox bacteria and the
consumption rate of substrates based on the intensity of the reddish brown color. By quantifying the
intensity of the reddish-brown color in the reaction tank, the relationship between the
concentration of anammox bacteria and the rate of nitrogen (substrate) processing was clarified.

Continuous tests were conducted using inorganic synthetic wastewater. Anammox bacteria were
immobilized in comprehensive immobilization gel carriers. Color was evaluated using a colorimeter
CM-5 (Konica Minolta); the color was quantified from the CIE L*a*b* color space in a 2° field of
view, with the carrier spread over a 3 mm petri dish.

As a result, the relationship between a* and substrate processing rate could be expressed by a
linear approximation of y=0.7805x-0.6825 (R2=0.9655) for a processing rate of 0.5 kg-N m3-carrier
d1 or higher. a* linear approximation (Oth order) is not only easier to handle than the exponential
approximation (1st order) of quantitative PCR, but also provides instantaneous and simple results..
These results indicate that the "Red-Color-Index," which represents the activity of anammox

bacteria in red, is an effective method of maintaining and controlling the anammox process.
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Effect of trace elements on the N2O emission from Anammox process.
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« Effect of Trace Elements on the anammox activity and N2O Emission
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(ICP-MS) % W THMT 21T, WINEOHGRIB LUV Nb 2 IR & AR Lo, £



72, N2O REEICOWTIE, A7 v~ 777 4 — (BErHimitas) (GC-ECD) ZHvy, I A%E
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Wastewater treatment systems using anammox reactions are attracting attention as an energy-
and space-saving wastewater treatment method. Trace elements (TE) required for the cultivation of
anammox bacteria have been presented by van de Graff et al.(1996), but some industrial
wastewater may contain almost no TE. Therefore, anammox activity may be reduced, and a
countermeasure is to add TE as a chemical, but there are very few reported cases evaluating which
elements are needed. In addition, the lowest TE concentration is preferable from the viewpoint of
environmental impact and cost.

These factors call for clarification of the types of trace elements required and their minimum
concentrations. In addition, generation of nitric oxide (N20), a greenhouse gas, has been reported in
the anammox process, and the amount generated may increase or decrease under TE concentration
conditions.

Therefore, this study evaluated the effects of TE conditions on (1) anammox activity and (2) N20
generation in a continuous test system using synthetic wastewater.

Synthetic wastewater containing (NH4)2SO4 and NaNO: as nitrogen sources was used as the test
wastewater. Ultrapure water was used for all synthetic wastewater, and Co(II), Mo(VI), B(II),
Fe(1l), Zn(11), Mn(1I), Cu(Il), and Ni(Il) were added as EDTA complexes as TE. A limiting test was
performed with O pg L1 for single and multiple elements at each TE concentration. The restricted
elements were then re-added, and each TE concentration at which the treatment performance was
restored was set as the minimum concentration condition. The test carriers used were poly(vinyl
alcohol) bead carriers on which anammox bacteria were adhered and immobilized, and
poly(ethylene glycol) gel-compacted anammox sludge, which was formed into 3 mm square cubes.

The effects of eight trace elements on anammox activity and N20 production were evaluated, and
it was found that four elements (Fe, Zn, Co, and Mo) were essential for maintaining anammox
activity, and their minimum concentration conditions were 400, 5, 10, and 5 pg L for attached
carriers and 100, 20, 20, and 5 pg L for inclusive carriers, respectively. Li-1 for adherent carriers

and 100, 20, 20, and 5 pg L! for inclusive carriers, respectively.
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Analysis of a novel halophilic xylan-degrading enzyme which optimal
reaction temperature changes significantly depending
on salt concentration
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VI) Summary (5555 400 HFEFREEE)

Xylan is a major structural polysaccharide in plant cells and the second most abundant
polysaccharide in nature, accounting for about one-third of all renewable organic carbon on
Earth. It has D-xylose with B-1,4 xyloside bonds in its main chain, and is modified with
substituents such as arabinose and glucuronic acid side chains. Xylan degrading enzymes are a
general term for enzymes that hydrolyze B-1,4 xyloside bonds in xylose molecules, and generally
involve endo-type xylanases that randomly cleave xylan backbones, and xylanases that cut
xylose monomers from the non-reducing ends of xylan and xylooligosaccharides. There is an exo
form of xylosidase that cleaves. The protein surface of the halophilic enzyme produced by
halophilic archaea is covered with negative charges, and a large amount of cations and water
molecules bound to the negative charges cluster together to form a hydration shell, resulting in
high NaCl Maintains protein stability and functionality under certain concentrations. Because
of these characteristics, it is thought that enzyme activity can be maintained in environments
with low water activity and high NaCl concentrations, and even in organic solvents. In this study,
we isolated to halophilic xylan-degrading enzymes and analyze their various properties.

Screening of halophilic xylan-degrading enzyme-producing mivroorganisms was conducted
using 930 types of commercially available salt samples. The activity was measured using the
DNS method. Hydroxyapatite chromatography and ultrafiltration filters were used for enzyme
purification.

In this study, we successfully isolated a total of 11 halophilic xylanase-producing candidate
strains. Using these candidate strains as No. 1 to 11, phylogenetic analysis was performed on
the 16S rRNA gene base sequences. As a result, strain No. 10 was closely related to the genus
Halorubrum, and strains No. 1 to 9 and No. 11 were closely related to the genus Halobacterium.

The optimum reaction conditions for the crude enzymes of the strain No. 5 (strain Xyl719) were
NaCl concentration 20%, pH 6.7, and temperature 65°C. Enzyme purification was performed
using hydroxyapatite chromatography, and fractions with confirmed activity were subjected to
ultrafiltration using a 100 K filter, and the degree of purification was confirmed by SDS-PAGE.
As a result, we succeeded in significantly removing proteins under 50 kDa and proteins over 150
kDa. Enzyme purification using hydroxyapatite and ultrafiltration filters was considered to be

an effective means for purifying this enzyme.



pH B #EhE % 72 Rz A O FEAM
Evaluation of epithelial-mesenchymal transition by pH perturbation
assay

WIFEAREE HHE #ix 7 LR ARE TP HS LA
fReHE 6| EK
1) WFFEIE, 2023 424 H 1 H~2024 42 /] 15 H
) F—7—FKr/"OFKk#Ei# Epithelial-Mesenchymal Transition
@/ 31 4t Biosensors
@7 vEA Assays
@WEERES  Tight Junction
®_ LML Epithelial cell

) 2023 “FEREEASfTRE, 630,000 [

V) WF9E3eskFaB SO DR E
W A, SHEE, FRMiaEEsE s T o o222 L5 pH BENEE V- E R RIEEL o 5
AL T Y —HaH, F AR BRI AR AT U TV RS, 2023 4E 11 A 7 H, A EEESTES

V) FzeRtEFs X OECROME (HAFE 2000 FFEE)
1. frbugrvayr

bRz i #EdR L (Epithelial-mesenchymal transition: EMT) (IR Es#aTH Y . Z O T
bR AR AIARME SO A G S (Tight junction: TJ) & Wyo 7= MlfR RS & 2 2V, TEERECIRIERE & W
S - MEMAL ORI A ST 5, EMT X, DADRM - EEBA I =ALE LTHLBNLTEY, 7
1 - B OEMBFMEI. 25 A DHT LUVBREDBRIEIZ DD D Z L BREEAIHIZENR B 2 bl
TW5, EMT OFHii FikD—>2& LT, ZOEfE TEAT S T 45 & Lok ERERIRTES
BB & WV o T FHITFEDR WO TV D, BEFFEOBEE R & U TRIRFD T ORI 722
AL, SRS AR R RS H T b D, £ I TANZETIL, pH BENELETHH EMT 32
FiEE L TIRE L7z, pH BENEIIA A BUSHEBRE F 7 2 2% (lon-sensitive field-effect
transistor: ISFET) FIZh5# U7- RIS KT L, 99BR-CHRHE DSR2 BRIETAIZ 388 L 72 BRICA U
iR pH 26 L0, MIaEEC T OA 42 \U THEZFHLT 5 FETH D, @ - BIFFR
i« TI OFIRARFHIAFTRETH U | S HIHERZ TN D Z &0 b/NE - K= 2 Mb - S8R
EDEFFCE 5, ZNORLEZIED LT EMT OERFAE & o 72 SEEF7E° EMT %15 &
LR O A7 ) —=2 77 EOISANRE 2 bib,

2. WEHE

A XA ERGHId %2 poly-l-lysine 2 —7 4 7 LI EMBEZIZT vy — L EICHERE LT,
96 Kiff{E&R L Td #KIE%, A M IA L THD NT AT+ — 3 7 HHEF 18
(Transforming growth factor : TGF-8) T 48 Kffij4LBE L EMT A #%4 L7-, 96 R OB &RIZ XL 2
TJ B4, pH EBEhiE - ZiEaliR - & LRESIRGUE - SEM BI2 X 58153 - %t 10 ik



L7z, EMT 5 X 5285 k%, 2R F1ETH 5 pH BEhE & BEF T 3G F1E TH 5 EmaAb - #%
R ESIRDUE - SEM B2 KX 28182 - feleta b 7 EMT #Hli 1L TH D RT-PCR - 7=
AHTay MR LT, #RETIELBGFEL T 5 2 L TRETEOR YN - HEM 2K
SFE L7,

3. WFERGE IS K OECR O

IZUDIZ EMT TH L % T OHEZHE X D72 DITHIHRSRM & 70D T O AR Lz, #ER
KU B 96 RiHIC & D T ok Z §~TOFIETHER L7z, 96 KpfE#% OMiflaz TGF-8 TLLE
L EMT Z@FE L., FFETRHI Lz, BEFED

10ng/mL’J S,

ig

,

@) NHICE i 10)
pH E®E) 1 Clx TGF-B ALFC & % pH I (EEh)A iﬁmd\éizfﬁ 2 d5mdnt
1 ng/m
B Uiz, BBIOKE X% AV E LT 5 &, = g1wmjk:a%/- i B o
YRR MCHASEECHEMLE (Figlab) , = &8 7 ] 2%

X, e b oEMm - WIREBEN A 5 TV T) >
PWRET D 2 8T R ORESEE w2 , -k
EEZDND, HRERZENIX 1,10 ng/mLTGF-B @ 24 e
REfEJALEE 0.1, 1, 10 ng/mL TGE-B 0 48 FE[ALEE CH

RTE Tz, S BICHEF T B TE T b AR IR %

BIol, HREBRTIIaY he—ck 1, 10

ng/mL TGF-B ¢ 24 FfEJALFL & 1, 10 ng/mL TGF-B O 48 FifJALFE CH B 252 MR LT-, & LZE
SUEPTIETIX 1, 10 ng/mL TGF-B @ 48 IfEALE CHE R 2% il L7z, SEM&IZ X584 TiE 10
ng/mLTGF-8 ®AARFAFIZBRE 234 D, EMT #5382 L D a2 LA il LT, sE %l 10
ng/mL TGF-B8 D% T % /37 B ORBERD B H BTz, AW FRIFIED RT-PCR & V=
&7y hThHiMiZB 2722 o7z, RT-PCR Ti& EMT (C & 0 3BAHH S 5 BB 0
FEBLERAD & FBLDMEHE S D BB FORBLE NN T TD TGF-B RETHRAI N, U
TAZ Ty hTIHERY X EORBERA & WIES N7 BOFRBIENA 1, 10 ng/mL
TGF-8 TH LNz, 6 T EMT fHliic BT 5 T—/L RAZ Vo H— R TH D05, BAENEME
CTHIRF eI AR Ch D, ZNORERE Y, pH EEHAT EMT Z5Hids 2 LN T, Bk
fFRELD LIRRE, ARHoO TGF-B LHTHLHEENA LN, ZDOIZ ENLIREFIERYIM
® EMT ZFHAT &, S - i - R ISR 2 552 & ffam D1 b,

Z

Fig.1 pH E#h1E1C X 5 TJ ke 03
() BEIOZE(, (b) 4 Volik Meant SD (n
=4) . *p <0.05, ** p < 0.01.

4. SEOWRICET 2 E 72 XA

AR TITET VERE U TA XBIRRME LR Z W22y & RS A BRI T [[ERIC
EMT %Ml flfEDMRFT T 2 BN S D, F7-, pH BENEOE L XK & LT OFEREOTHEN
FERICEBEL 2 25720, EHEICL 2882 I 5 QWEEREHWD Z & THillao HIEE
DA CRESHENNEECTH D720, 59 - BRI I 2 ClE R AEER N7 v VA2 2 AW
J— NEEBEC L v o T AEE @3 onak ORI - ZEMIEHROEERNNETH D720,
WHARIRICL D pHA A=V EB IR ), REODHKBANEZ LD,

V) Summary (J55 400 HLEEFEED)

Epithelial-mesenchymal transition (EMT) is a cellular phenotype transformation where



epithelial cells lose their cell-to-cell adhesion and polarity, gaining migratory capabilities. EMT
1s a major cause of cancer metastasis frequently found in tumor tissues. Understanding cellular
phenotypic changes during EMT in real-time, quantitative, and microscopic manner will help
develop new therapies and drugs for curing cancer diseases. We performed an originally
developed pH perturbation assay to monitor the loss of epithelial barrier functions during EMT
in vitro. Model MDCK cells were cultured on a poly-L-lysine coated ion-sensitive field-effect
transistor (ISFET) as a potentiometric pH sensor. A non-toxic weak acid or base such as
ammonium chloride or sodium acetate in a buffer solution was instantaneously exposed to the
cells using superfusion systems for chemically inducing the pH perturbations in the
microenvironment. This solution exchange allows the selective monitoring of protons leaked
through the biomembrane pores or cell-cell gaps, without the interference by gradual pH
changes by cell homeostasis. The assay developed is highly sensitive as it measures the leakage
of the smallest protons through the paracellular pathways for epithelial cells. We confirmed
pronounced leakages of protons in 24-48 h following the induction of EMT by transforming
growth factor beta (TGF-B8). Our assay can detect the early phase of EMT that conventional
assays such as scanning electron microscopy and transepithelial electrical resistance
measurements cannot. Next, by analyzing gene/protein expression levels through RT-PCR and
Western blotting, we aimed to clarify the biological meanings of the proton leakage signals,
observing a decrease in epithelial gene/protein expression and an increase in mesenchymal
gene/protein expression. These methods, while standard in EMT research, are complex and do
not offer immediate detection. Our assay, however, can simply and efficiently detect early stages
of EMT that are not identifiable with traditional assays.

This study utilized model MDCK cells from canine kidney tubular epithelium, but it is
essential to explore whether similar EMT evaluations can be applied to human cancer-derived
cells. Furthermore, challenges in the pH perturbation method include the influence of
experimenter technique on outcomes, difficulties in long-term measurement due to cell
detachment in flow systems, and the inability to assess 3D tissues or obtain spatial information,

necessitating improvements.
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VI) Summary (55 400 HEEFRE)

Trichothecenes are a group of fungal toxins produced by filamentous fungi as secondary
metabolites. In particular, Fusarium spp. infect important cereal crops such as rice, wheat, and
corn, endangering food safety.

Fusarium sp. has a self-resistance mechanism that weakens trichothecenes by acetylating
the C-3 position of the trichothecene. On the other hand, Fusarium-infected plants have a
defense mechanism to weaken trichothecenes by C-3 glycosylation. However, this trichothecene
glucoconjugates are difficult to detect by a conventional method. In addition, when
glucoconjugates are ingested by humans, they can be hydrolyzed in the intestinal environment,

leading to release of the aglycon and restoration of toxicity. Therefore, trichothecene



glucoconjugates are regarded as new and alarming risks in mycotoxin control.

Furthermore, in our laboratory, we discovered that Fusarium sp. causes glycosylation of
trichothecenes at the C-4 position. In addition, we found that this reaction is a second
weakening mechanism that complements the C-3 acetylation responsible for weakening.

The objective of this study was to provide comprehensive trichothecene glucoconjugates
control and risk management. Specifically, various new trichothecene glycosides were produced
and their structures were determined. In addition, toxicity and stability risk assessments and
contamination surveys in grain should be conducted to lay the foundation for comprehensive
management.

For the production of new trichothecene glucoconjugates, the addition of nivalenol type
trichothecenes to F! graminearum MAFF 111233 ATri6ATri101 strain, in which the self-tolerant
enzyme gene 7Tril01 was disrupted, resulted in the formation of nivalenol-4- Oglucoside and
15-acetylnivalenol-4- Oglucoside. These results suggest that there is a relationship between
C-3 glycosylation and C-4 glycosylation activity, which may complement the C-3 acetylation
responsible for self-resistance.

Our study of the glycosylation at C-4 was observed in all six Fusarium species. This confirms
that many Fusarium species possess C-4 glycosylase activity. In addition, these Fusarium
species showed C-4 glycosylation activity regardless of production of trichothecene.

In search of new trichothecene glycosides, isotrichodermol and 4,15-diacetoxyscirpenol were
fed to a non-Fusarium trichothecene-producing fungi, Myrothecium verrucaria MAFF 840074
strain. As a vresult, they were metabolized to isotrichodermol-3-O-glucoside and
4,15-diacetoxyscirpenol-3- Oglucoside, respectively, by glycosylation at the C-3 position.

The two trichothecene glucoconjugates, trichodermol-4- Oglucoside and
isotrichodermol-3- O-glucoside, and their aglycons, trichodermol and isotrichodermol, were
evaluated for toxicity in cultured human cells HL-60. The ICso values of
trichodermol-4- O-glucoside, trichodermol, isotrichodermol-3-O-glucoside, and isotrichodermol
were 697 uM, 6.00 pM, 435 uM, and 0.32 puM, respectively. It means that the toxicity of

trichothecene glucoconjugates were found to be very weak compared to their aglycones.
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VI) Summary (55 400 HLEEFEED)

Rare cancers are refractory cancers such as melanoma, glioma, osteosarcoma and
mesothelioma, for which existing drugs are not effective, and for which the development of

treatments and therapeutics based on new concepts is required. In our laboratory, we have



focused on functional components derived from fruits and vegetables (phytochemicals), which
are related to the inhibition of cancer development, metastasis and drug resistance. However,
these phytochemicals were not expected to be effective against malignant melanoma cells, it was
necessary to investigate various combination of phytochemicals. In this study, we focused on the
glucose metabolism and amino acid metabolism of cancer cells, and examined the effect of
resveratrol (RSV) derived from grape skin, which inhibits the glycolytic system activated in
cancer cells, and cystine-glutamate transporter (xCT), which is involved in the uptake and efflux
of amino acids in cancer cells. Sulfasalazine (SSZ), an inhibitor of the cystine glutamate
transporter (xCT), which is involved in the uptake and efflux of amino acids in cancer cells, were
studied to explore a new concept of treatment.

SSZ originally used to suppress inflammation in autoimmune diseases has been reported to induce
cell death against cancer cells, which is iron-dependent cell death called “Ferroptosis”. The applicant
has previously presented at conferences that SSZ in combination with RSV-has an anti-tumor
enhancing effect. However, it had not been determined whether the cell death caused by the
combination of RSV and SSZ would be due to ferroptosis. Therefore, we focused on the accumulation
of iron ions and lipid peroxide in cancer cells. In addition, various cell death inhibitor was also
examined for different types of cell death. The results showed that the accumulation of lipid peroxide
and divalent iron ions in the cells was increased by the combination of RSV and SSZ. Furthermore,
cell death was inhibited only by the ferroptosis inhibitor, indicating that the combination of RSV
enhances SSZ-induced cell death.

In summary, RSV enhances SSZ-induced cell death via induction of a new type of cell death
mechanism, ferroptosis. However, in vivo studies have not been performed yet, and this is an issue

for future investigation.
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V) Summary (F3E 400 HFERREE)

Currently, there are over 257 million registered chemical substances in the American Chemical
Society database, with tens of thousands believed to be in use in Japan. Some of these chemicals are
potentially leaching into aquatic environments. However, Japan's wastewater standards specify
only 28 substances, leaving many unregulated chemicals whose combined actions, even if
individually non-toxic, may pose risks to humans, aquatic organisms, or ecosystems. For these
chemicals, comprehensive toxicity assessments using environmental ecological impact evaluation
methods involving aquatic organisms, such as the Whole Effluent Toxicity (WET) method, are
considered effective. In Japan, discussions on the full-scale implementation of WET methods,
particularly short-term chronic toxicity tests using aquatic organisms, have been ongoing since
fiscal year 2009.1mpact assessments using the WET method targeting sewage treatment water.

However, decentralized purification tanks, in contrast to sewage treatment water in central



sewerage systems, exclusively process domestic wastewater. These facilities face challenges such as
unstable water quantity and quality, leading to the potential retention of ammonia nitrogen, a toxic

substance to aquatic organisms.

Our team has been conducting environmental ecological impact assessments using the WET
method for treated wastewater from purification tanks, which has not been the focus of evaluations
previously. Additionally, utilizing the WET method, we have evaluated the environmental ecological
impact of purified wastewater from these tanks and have explored the identification of causative

substances in the event of observed adverse effects.

In this manner, our team has been conducting short-term chronic toxicity tests targeting algae
(specifically, Raphidocelis subcapitata) among aquatic organisms using the WET method for treated
wastewater from purification tanks. The assessment involves evaluating toxicity based on changes

in the population of algae.

To reflect the ecological interactions, predation relationships, and substance cycling mechanisms
present in ecosystems, the authors propose conducting Microcosm WET (m-WET) tests using
Microcosm, a water model ecosystem with predator-prey relationships and substance cycling
mechanisms, which represents the ecosystem structure reflected in mesocosm tests, ranking above
single organism tests.

The study selected an advanced nitrogen and phosphorus removal sewage treatment tank adhering
to discharge standards of BOD10mg/L, T-N10mg/L, and T-P1mg/L. The m-WET test was conducted
to assess the ecological impact of the treated wastewater. The results confirmed that the maximum
no observed effect concentration NOEC) for inflow water was 5%, while for outflow water, it was
10%. The sewage treatment process of the advanced nitrogen and phosphorus removal tank was
evaluated positively for reducing harmful effects on aquatic life. However, it was noted that
combined treatment tanks exist without phosphorus removal capabilities, posing a risk of
eutrophication and the potential occurrence of red tide and algal blooms due to high phosphorus

discharge.
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Development of ion biosensors based on passive wireless power feeding
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VI) Summary (5<5E 400 HFEFEEL)

With the advancement of IoT, wearable electronics technology has also improved and is now
widely used in various fields. These technological advances provide new methods for real-time
monitoring of health conditions, providing instant and convenient health management from any
location. RFID (Radio Frequency Identification) is a passive mode, wirelessly power-feeding,
high-speed, non-contact data communication technology that does not need an internal battery
and converts energy into electrical power by receiving electromagnetic waves and converting an
antenna. These advantages of this technology are expected to apply to wearable devices and
implantable biosensing. Although wearable sensors and implantable sensors have made
progress in various biological signal measurements in recent years, the technology to detect
biomarkers in body fluids in a highly sensitive, selective, and wireless system has not been
developed. In this study, we aimed to develop a passive ion sensor using a wireless power-feeding
system that does not require cables or batteries.

In the experiment, ion concentrations were measured wirelessly using a self-made wireless
antenna coil and an ion-selective electrode. The target ions measured were Na*, K+, and CI'. The
originally developed wireless system incorporates a varactor diode in the circuit to capture the
potential change caused by the Nernst response as a change in resonance frequency. This
antenna coil is made from copper foil, and the resonant frequency of the antenna coil was
evaluated with a network analyzer. Potentiometry boasts high reliability, accuracy, and
selectivity in a variety of fields, including environmental monitoring and clinical diagnostics,
and is a conventional measurement method based on the Nernst equation. This method enables
accurate measurement of ion concentrations, and the validity of the wireless method was
verified by comparing it with this method. Results of the experiment show that the peak
resonance frequency shifts from 104 M for all wireless ion measurements. The results are
similar to those of conventional potentiometry, indicating that both measurement methods have
the same level of dynamic range. These results indicate that wireless measurements are

practical for detecting ions in the body.



In the future, we will conduct selectivity experiments using solutions containing multiple ions
to quantify the selectivity of the target ions, as well as ion measurements using artificial sweat

solution for biological applications.
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Trichothecenes are a group of mycotoxins produced as secondary metabolites when filamentous
fungi such as Fusarium and Myrothecium infect agricultural crops. These toxins have a
trichothecene skeleton in common and can be classified into type A ~ D according to their chemical
structures. Trichothecenes are highly toxic to actively dividing cells, and have been expected as
anticancer drugs because of their potent cytotoxicities. However, it has been disadvantageous that
they exhibit potent toxicity even to normal cells, thus, their application has been abandoned.
Therefore, we focused on missile therapy, which is a novel technology, in which an anticancer drug
is bound to a monoclonal antibody (mAb) which can bind to an antigen specifically expressed on the
surface of cancer cells, thus, a drug-bound mAb attacks only cancer cells that express the surface
antigen. In this study, we aimed to verify the possibility of "antibody drug delivery" carrying
trichothecenes. Here, we attempted to produce a trichothecene-bound antibody using D-type
trichothecene Verrucarin A (VA), which has a macrocyclic structure, and is known to be highly toxic.

A "linker" that serves as a bridge between trichothecene and antibodies was produced by two-step
organic  synthesis, with  VA-hemiglutarate (VA-HG) as the first stage and
N-succinimidoxycarbonyl-butyryl-VA (VA-GOSu) as the second stage. In the third step, the lysine
residue in a monoclonal antibody (anti-human EphA2 antibody or anti-human EpCAM antibody)
was conjugated to the linker to produce VA-mAb. In the preparation of VA-mAb, the synthesis
condition of VA-HG and VA-GOSu were carefully confirmed. The production of each compound was
affirmed by LC-MS/MS analysis. The protein concentration of VA-mAb was measured using BCA
method. Subsequently, flow cytometry (FACS) and WST assay were performed to verify binding
ability of VA-mAb to its specific antigen and the VA-mAb induced toxicity in each cultured cell.

Antigen-specific binding of the VA-mAb to each cell was confirmed using FACS, although their
binding was weaker than corresponding mAb itself. The antigen-specific toxicity of VA-mAb to each
cell was verified in the WST assay. Our studies showed that VA-mAb (anti-EpCAM antibody)
showed bigger toxicity toward HaCaT cell which express EpCAM, than NCI-H2052 cells and
NCI-H28 cells which don’t. On the contrary, VA-mAb (anti-EphA2 antibody) showed bigger toxicity
toward NCI-H2052 cells and NCI-H28 cells which express EphA2, than HaCaT which don’t. It

means that we have succeeded in producing antigen specific mAb carrying VA.
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VD) Summary (F35 400 HFERREE)

In order to solve the problem of starvation and lack of protein sources caused by population growth
in developing countries, alternative proteins have been expected. Therefore, Fusarium venenatum
(Fv), edible filamentous fungus with high protein content, has attracted attention. However, this
fungus has several disadvantages such as the production of 4,15-diacetoxyscirpenol (DAS), a
mycotoxin type A trichothecene in certain cultural conditions, and high energy requirement for its
cultivation. So far, glucose, which is also an important human nutrient, is the main carbon source
for these fungi. It means that the utilization of this fungi for human food is not necessarily safe nor
eco-friendly. Hence, in our laboratory, we have aimed to effectively utilize food waste as the culture

medium for culturing Fv ATCC 20334 strain, in order to obtain proteins that can be used as new



eco-friendly foods.

In this experiment, rice bran and wheat bran were used as medium source to culture Fv. The
cultural medium was harvested, and pH was measured in a time course manner, because pH
decrease sometime trigger DAS production. We also extracted each medium with ethyl acetate to
detect DAS by TLC, HPLC, and LC-MS/MS analysis. In addition, each mycelia was collected using
suction filtration on the 7th day. Each sample was freeze-dried, weighed, and protein was
quantified using the Kjeldahl method. Furthermore, in order to examine antioxidant activity and
anti-glycation properties, each dried-up mycelia sample was extracted with water and used for
DPPH assay and glycation assay using BSA and glucose. For comparison, rice and wheat bran were
also used for analysis.

As a result, a pH decrease over time in the medium containing ammonium salts, and an increase
in the medium supplemented with sodium nitrate, but no change over time was observed in the
medium without a nitrogen source. Moreover, DAS was not detected in any medium on the 7th day.
Hence, there was no relationship between pH fluctuation and DAS production in these medium.

Regarding the amount of hyphae and protein concentration, the mass obtained was larger in the
order of bran-containing medium>bran-containing medium, regardless of the culture temperature.
In addition, the mycelium with a high protein content tended to be obtained at 30°C in the medium
containing rice bran.

Antioxidant activity was observed in the extract of rice bran itself, but no anti-glycation activity
was observed, and neither activity was observed in the extract of wheat bran itself. However, these
two types of activities were observed in the Fv mycelial extract. Regarding the types of cultured
hyphae, the hyphae extract incubated in the medium without addition of nitrogen source had the

highest activity in both antioxidant and anti-glycation activities.
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VI) Summary (5555 400 HFEFREEE)

Trichothecenes exhibit strong toxicity to actively dividing cancer cells, and this toxicity is thought
to be due to inhibition of ribosome-mediated protein synthesis and induction of cell death. The
possible application of these toxins as anticancer drugs have been paid attention to, however, there
are still many unknowns regarding the structure-activity relationship between toxins and target
molecules and cytotoxicity of trichothecenes. In order to elucidate the mechanism of apoptosis
induced by trichothecenes, we conducted a comprehensive toxicity evaluation on multiple cancer
cells and investigated how the trichothecenes-induced toxicities differ in cancer cell line. We
verified whether there was an effective combination between the cell lines and trichothecenes. In
parallel, RT-PCR was performed to elucidate genes involved in cell death induction. This allowed us

to verify which mechanisms of cell death may work in cells exposed to trichothecenes.

Thirty kinds of trichothecenes used in this study were produced and purified in our laboratory. To
evaluate toxicity of each trichothecene, a total of 12 types of cell lines were used: A375, A549,
BxPC3, Caco-2, HaCaT, HL-60, NCI-H292, NCI-H2228, NCI-H838, PK-1, SUIT-2, and TCC-PANZ2.
cell lines, etc. were used. In RT-PCR, T-2 toxin, deoxynivalenol, nivalenol and verrucarin A, which
are representative trichothecenes of types A, B, and D, were selected. A375 cells and HL-60 cells

were used in this study.

As a result of cytotoxicity evaluation of trichothecenes, highly toxic type D and A trichothecenes
showed a large difference in toxicity depending on the cell lines, while for less toxic trichothecenes
such as trichodermol, the difference in toxicity among cell lines was small. Furthermore, there were
mainly two types of sigmoid dose-response curve of trichothecene-induced cytotoxicities; Sigmoid
curves of some trichothecenes were very sharp, while those of others were rather gradual. These
results suggested that the mechanism of trichothecene-induced apoptosis differs depending on their

structures.

RT-PCR was performed on two cell lines exposed to for trichothecenes. Six genes related with
apoptosis were examined, and the expression levels of each gene was different not only among
trichothecenes but also cell lines. These results suggest that each trichothecene has multiple
apoptotic mechanisms, and apoptotic response of each cell toward each trichothecene was also

distinct.

In the future, we will perform real-time PCR to obtain more precise results about gene expression of

these apoptosis-related genes in cultured cells exposed to each trichothecenes.
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V) Summary (¥FE 400 HEHFRE)

Polymethoxyflavonoid (PMF) is one of the plant-derived functional components and has
various physiological activities such as anti-inflammatory activity and anti-tumor effect. In our
previous study, nobiletin (5,6,7,8,3',4'-Hexamethoxyflavone), contained abundant in the peels of
citrus fruits, was confirmed to enhance antitumor effects in combination with microtubule
inhibitors. In combination with the microtubule polymerization inhibitor MMAE (Monomethyl
auristatin E) and 2',4'-DiMF (Dimethoxyflavone) or 2',5'-DiMF were identified as novel PMFs
that showed anti-tumor enhancing effects similar to nobiletin. In this study, we prepared an
antibody-drug conjugate (1B7-DM1) in which the microtubule polymerization inhibitor DM1
(Maytansinoid DM1) was conjugated to an antibody 1B7 against Ep-CAM (Epithelial Cell
Adhesion Molecule), which is highly expressed on cancer cells, and investigated the
enhancement of the anti-tumor effect in combination with a novel PMF containing nobiletin.
1B7-DM1 specifically affected DLD-1, a cell line with high expression of Ep-CAM, and nobiletin,
2' 4'-DiMF, and 2',5'-DiMF enhanced its anti-tumor effect. On the other hand, the anti-tumor
effect of 1B7-DM1 on non-target HUVEC was not enhanced, indicating that nobiletin, 2',4'-DiMF,
and 2',5'-DiMF enhanced the target-specific anti-tumor effect. The intracellular accumulation of
rhodamine 123, a substrate of P-gp as well as DM1, was increased by nobiletin. It also enhanced
the anti-tumor effect of 1B7-DM1 as well as Verapamil. These results suggest that nobiletin may
enhance the anti-tumor effect of DM1-conjugated ADCs by inhibiting the extracellular efflux of
DM1 delivered intracellularly by antibodies. On the other hand, the intracellular accumulation
of rhodamine 123 by 2',4'-DiMF and 2',5'-DiMF was not increased, and increased expression of
Cleaved PARP, decreased expression of Cyclin B1l, and increased Sub G1 phase cells were
confirmed. Therefore, it is possible that the anti-tumor effect of 1B7-DM1 was enhanced by an
action mechanism different from nobiletin. Nobiletin also enhanced the anti-tumor effect of 1B7-
DM1 against DM1 resistant cells, suggesting the possibility of enhancing the therapeutic effect
of DM1-conjugated ADCs by inhibition of P-gp activity in DM1-resistant tumors. These results
suggest that nobiletin, 2',4'-DiMF, and 2',5'-DiMF may enhance tumor-specific anti-tumor effects
and improve therapeutic efficacy using DM1-conjugated ADCs and might reduce the dose of
ADCs.
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VI) Summary (J5F 400 HEEFEAEE)

Aryl hydrocarbon receptor (AhR) is a transcription factor activated by ligands
such as dioxin and aromatic hydrocarbons. AhR has been known as a xenobiotic
sensor, but recently it has been shown to be involved in immune tolerance.
Kynurenine (Kyn), one of the candidates of endogenous AhR ligand, is involved in
immune evasion of tumor, and its production is mediated by Indoleamine 2,3-

dioxygenase 1 (IDO1). Tumor cell-generated Kyn is thought to act as a ligand for



AhR, contributes to tumor growth and reduces the immune response to tumor cells
via promoting Treg differentiation. It is speculated that these series of mechanisms
promote cancer cell proliferation and metastasis by allowing cancer cells to escape
from immunity. However, the interaction between AhR expression in tumor tissues
and immune cells remains unclear. Since AhR is a ligand-dependent transcription
factor, it is possible that AhR can be regulated by compounds and may control
Immune escape mechanisms in the tumor microenvironment. To evaluate AhR in
the host and AhR and IDO1 gene expression in tumor cells and their involvement in
cancer immune escape mechanisms, this study used genetically modified B16
melanoma cells in tumor-bearing experiments.

Wound-healing assay results showed that KO of AhR decreased migration ability,
while AhRex cells showed enhanced migration ability. Thus, it is clear that AhR is
involved in cell migration ability through in vitro studies.

In terms of IFN-y-dependent IDO1 expression, AhR KO cells showed no change
after exposure to AhR ligand alone, while IFN-y exposure enhanced reporter gene
induction, but only slightly compared to the parental strain. In AhRex cells, the
reporter gene induction was significantly increased by exposure to the AhR ligand
alone, and was further enhanced by co-exposure to IFN-y and the AhR ligand. This
suggests that forced expression of AhR promotes positive feedback on the AhR-IDO-

Kyn axis.

tumor-bearing experiments, AhR KO tumors showed decreased tumor weight and

number of metastases, while AhRex tumors showed increased number of metastases.

AhRex tumors had higher expression of FoxP3 (Treg marker) gene.

Overexpression of AhR promotes Trp to Kyn catabolism in tumors. This is consistent

with the prediction that the excess Kyn acts in a paracrine manner on undifferentiated

T cells to promote Treg differentiation.

These results suggest that suggest that AhR deficiency in tumor cells may disrupt

cancer immune escape mechanisms.
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VI) Summary (5555 400 HEEFRAL)

Molecular hydrogen (H2) functions as an antioxidative and anti-inflammatory agent. Ingestion of
Ho-rich water (HW) is potentially useful for alleviating neurodegenerative diseases, fatigue and
allergic response, and could thus improve the quality of life. However, its molecular mechanisms
remain to be elucidated. We recently reported that HW ameliorates dextran sodium sulfate-induced
colitis with a suppression of regulatory T cell-reduction in Peyer’s patches (PP) of the small
intestine in mice. Furthermore, I found that a single administration of HW is enough to suppress a
foreign antigen-absorption in PP and -uptake in its dendritic cells (DC). Ovalbumin (OVA), a
well-known food allergen, was used as a foreign antigen. Then, I confirmed here that an
administration of HW suppresses activation of DC, and further examined whether the suppressive
effect of HW on antigen presentation mitigates experimental food allergy.

One or 6 hours after administration of HW to mice with gastric gavage, OVA was applied. After
3-hour, cells isolated from PP in the ileum were immunolabelled for use in flow cytometry.
Costimulatory molecules, CD40, CD80, and CD86, were upregulated by OVA in MHC class II and
CD1l1cpositive DC. I found that the upregulation was significantly suppressed with HW. There
results indicated that a single administration of HW is enough to suppress DC activation induced
by a foreign antigen. Next, DO11.10 mice carrying highly OVA-reactive T-cell receptor were
sensitized to OVA orally. We found that the administration of HW every time before OVA-gavage
significantly suppressed anaphylactic reactions to intravenous allergen challenge. HW also
suppressed increases in blood histamine levels and in expression level of genes related to activated
mesenteric lymphocytes by allergen challenge.

The present study showed that a single administration of HW can quickly give rise to abrogate
antigen presentation in PP of the intestine. HW may suppress transport and/or incorporation of
non-self-antigen to DC via M-cell and contribute to maintain gut immune homeostasis. Its
physiological significance in multiple antioxidative and anti-inflammatory effects of H2 should be
further investigated. In this experiment, suppressive effect of HW on antigen presentation was
concentration-dependent. However, I administrated only one fixed volume (0.5 ml) of HW to each
mouse. For practical application of HW to human health, we need to determine the minimum

volume of HW to abrogate antigen presentation.
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VI) Summary (5555 400 HFEFREEE)

Synaptic plasticity is an important neuronal characteristic for learning and memory formation.
The efficiency of synaptic transmission can be altered by increasing or decreasing the amount
of transmitter release and the number of receptors at the postsynaptic site. However, much
remains to be learned about the molecular mechanisms of synaptic plasticity. Synaptic
plasticity involves dynamic changes in the actin cytoskeleton of dendritic spines, postsynaptic
structures of excitatory synapses. An F-actin-binding proteins drebrin is a key protein in
synaptic plasticity and is associated with cognitive decline in patients of Alzheimer's disease, as
well as older adults.

We recently found that the intraventricular injection of BTP2, a compound known as an
inhibitor of drebrin-F-actin-binding, impaired learning in novel object recognition test and
object location test. To better understand the molecular basis of the learning deficit by a
transient inhibition of drebrin, we examined the effect of BTP2 on spine morphology of primary
cultured hippocampal neurons after chemical long-term potentiation (cLTP) stimulation.

Dissociated neurons prepared from the hippocampi of E17.5 to E18.5 mouse embryos were
seeded in a 96-well plate at the density of 15,000 cells/well. Cells were grown in B27-containing
Neurobasal medium at 37°C, 5% CO2 humidified incubator for 21 days in vitro. LTP induction
experiments were performed after exposure of cultured neurons to 10 uM BTP2 for 30 min.
BTP2-treated neurons were stimulated by replacing regular medium with the Mg2+-free
Tyrode’s solution containing strychnine, bicuculline, tetrodotoxin and 200 uM glycine. After the
stimulation, neurons were fixed at incubation time of each 5, 10, 15 or 20 min and stained with
anti-drebrin and anti-MAP2 antibodies and DAPI. Fluorescent images were obtained and
analyzed by a fluorescent image analyzer.

We found that the number of drebrin clusters along with dendrites was transiently decreased
after cLTP stimulation in the control group, as reported previously (Mizui et al. 2014). On the
contrary, no change in the number of drebrin clusters was observed in the BTP2-treated group.
This study revealed that chemical LTP stimulation of primary cultured neurons treated with
BTP2suppressed the increase in the number of drebrin accumulations upon stimulation.
Therefore, the present study suggests that the failure of BTP2 administration to increase the
number of drebrin accumulated may be the cause of the learning deficits in mice. An absence of
transient efflux of drebrin-bound-F-actin from spines after cLTP stimulation may disrupt
functional and structural synaptic plasticity underlying mechanism for learning. This study is

important for a better understanding the function of drebrin in synaptic plasticity.
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VI) Summary (5555 400 HFEFREEE)

Animals are able to detect the presence of predators in a wide range, relying on olfactory
information, namely, odors. In fact, it has been suggested that Eurasian red squirrels use
olfactory information as a basis for foraging and avoidance behavior, but the details of how they
regulate their behavior in response to odors other than those of native predators are not known.
In this study, we presented three odors to squirrels in the field along with their food: 1) the odor
of a native predator, the fox; 2) the odor of a potential predator, the wolf, which was once a
subspecies in Hokkaido but is now extinct and which the squirrels have never encountered; and
3) the odor of a nonpredator, the flying squirrel, with which there is no ecological competition,
We examined the effects of each odor on the time spent in the feeding area, foraging behavior,
and vigilance behavior of this species. Our results suggest that squirrels specifically detects the
scent of predator foxes and adjusts its foraging behavior and increases its vigilance behavior,
thereby reducing predation risk and detecting predators early. On the other hand, it was
possible that squirrels do not perceive wolves as predators. For squirrels, both foxes and flying
squirrel have experienced encounters, but with different predation risks. Since foraging and
predator avoidance are trade-offs, and foraging opportunities are lost to the extent that
anti-predator responses are made, it is possible that the squirrels are basically optimally
regulating their behavior to show anti-predator responses to predators and not to show
anti-predator responses to prey. Reason for the possible failure to recognize wolves as predators
could be that the anti-predator response has been lost over generations and that learning from
encounters has affected the reinforcement of the anti-predator response.

Comparisons between male and female squirrels in spring and fall showed that males differed
in their behavioral regulation in response to scent in spring and fall. This may be due to the
seasonality of the feeding environment and the activity of males of this species. In addition,
males and females also showed different odor-responsive behavior regulation in spring. This
may be due to the need of spring females to prevent a decrease in survival and reproductive
rate, and females are more vigilant as an organismal system.

Overall, the results suggest that although factors such as sex and season need to be taken into
account, squirrels are able to assess the predation risk of other species and adjust their

behavior based on their experience.
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The possible roles of expression of JAK-STAT-associated genes in the brain

of female tilapia treated with androgens.
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VI) Summary (J<5E 400 HFEFEEE)

Neuroplastic mechanisms in the fish brain that underlie sex reversal remain unknown.
Tilapia show a sexual dimorphism with males having a greater number of GnRH3 neurons
than females. Treatment with androgen such as 11-ketotestosterone (KT) increases the number
of GnRH3 neurons in mature females to a level similar to that observed in mature males. In
our previous study, we revealed that 11-KT, a non-aromatizable androgen, induced the cellular
proliferation in the brain near the terminal nerve (TN) which is known to control male sexual
behavior. In addition, 11-KT was shown to induce adult neurogenesis, generation of
newly-proliferated GnRH3 neurons, and increased the expression of cell cycle-related genes in

the brain region near the terminal nerve (TN). These findings suggest that tilapia could serve



as a good animal model to elucidate the effects of androgen on adult neurogenesis and the
mechanisms for sex reversal in the fish brain.

In this study, I investigated whether the JAK-STAT signaling pathway is involved in the cellular
proliferation and/or apoptosis occurring during the sex reversal of the brain induced by 11-KT. In
this study, we used brain slice culture to elucidate the function of the JAK-STAT pathway.

At first, I examined whether the gene expression of molecules belonging to the JAK-STAT
pathway is increased during brain slice culture. In the method, I cut organotypic brain slices (200
um thickness) at TN level of the female brain and cultivated them in the medium containing with
11-KT (11-KT-treated group) or with solvent used to solve 11-KT (Control group). Then, after 1, 2, 24
hours culture, RT-qPCR analysis was performed to investigate the gene expression in slices.

As a result, the gene expression of Statl was increased in the 11-KT treatment group after 1 hour of
incubation, compared to that in slices. The JAK-STAT pathway is thus likely to be upregulated in
the brain slice culture. On the other hand, apoptosis-regulated genes involved in the JAK-STAT
pathway showed no statistical change in the gene expression. Therefore, it is unlikely that the
JAK-STAT pathway is involved in apoptotic process.

I next examined whether the JAK-STAT pathway plays a role in 11-KT-induced cellar
proliferation at TN region. For studying this, the brain slices were treated with the cell marker
EdU and incubated for 24 hours with or without 11-KT. It was shown that 11-KT increased
EdU-positive cells in the slices, compared to control groups. Similar to the in vivo experiments,
cellular proliferation was found to be enhanced by 11-KT in slice culture.

I then studied the effect of JAK inhibitor on 11-KT-induced proliferation by using brain slices.
The brain slices were cultivated in the medium containing EdU and the followings; 11-KT & a
JAK inhibitor or 11-KT & the solvent used to solve the JAK inhibitor. The JAK inhibitor didn’t
suppress the 11-KT-induced increase in the number of EdU-positive cells. Therefore, these
results showed that the JAK-STAT pathway is likely not involved in the 11-KT-induced cellular
proliferation. The further study is required to elucidate the role of JAK-STAT pathway in 11-KT

treated brain.
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The correlation between amount of COL-26 and amylase genes

in Neurospora crassa.
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The gene expression of carbohydrate enzymes such as amylase and cellulase are strictly
regulated by carbon catabolite repression (CCR). Several transcription factors such as COL-26
and CRE-1 were identified as regulators of carbohydrate enzymes in CCR. Among them, CRE-1
has been shown to act as central repressor in CCR system in fungi. Previous our studies on
sorbose resistance in Neurospora crassa suggested that the SOR-4 (glucose sensor)-EXO-1
(F-box protein)-COL-26 (transcription factor) signaling control amylase genes in
CRE-1-independent manner. Furthermore, I found that the COL-26 is essential amylase up
regulation not only in cre-I mutants but also exo-7I mutants. F-box proteins mediate
ubiquitination of target protein resulting in protein degradation. exo-I mutant is known to

lead to hyper production of amylase. To reveal the relationship between EXO-1 and COL-26 in



amylase production, I produced col-26; exo-1 mutant, and I measured amylase activity in
wild-type, col-26, exo-1, and col-26; exo-1 mutants. High amylase activity was observed in the
exo-1 mutant, whereas, the amylase activity of the co/-26; exo-1 mutant was the same as the
col-26 mutant suggesting that COL-26 is essential for hyperproduction of amylase in the exo-1
mutant. From these results, I hypothesized that EXO-1 binds COL-26 and leads to
ubiquitin-dependent degradation. First, plasmid, pCOL-26-C-3xFLAG was constructed and
introduced into co/-26 and exo-1 mutants. The expression of amylase genes is significantly
induced in maltose conditions. To investigate the relationship between COL-26 activity and
gene expression, I constructed the COL-26-C-3xFLAG plasmid and introduced it in co/-26 and
exo-1 mutants. A high amount of COL-26 in col-26; col-26-FLAG was observed at glucose
conditions. Although the expression of amylase genes was induced in maltose condition, the
COL-26 level gradually decreased when mycelium was transferred to maltose medium at 60
and 90 minutes. It was indicated that COL-26 temporarily induces amylase gene expression.
Interestingly, exo-1; col-26-FLAG mutant was observed high level of COL-26 when mycelium
was incubated in glucose and maltose. These results indicated that F-box protein EXO-1 is
contributing to COL-26 post-transcriptional regulation in carbon catabolite repression or
de-repression.

In this study, I investigated the COL-26 level in gene-inducible conditions. I found that the
over-expression of amylase in the exo-I mutant was dependent on COL-26 activity.
Furthermore, I revealed that F-box protein EXO-1 is involved in COL-26 degradation in glucose
repression. Our funding expects contributions for new insight into transcription factor
regulation in CCR and the development of industrial applications such as bio-ethanol

production and brewing.
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VD) Summary (J55 400 HLEEFEED)

Depression is a complex mental health disorder, and increasing evidence suggests that depressive
and anxious behaviors are linked to changes in the composition of gut microbiota. However, the
specific pathways and causal relationship between gut microbiome and brain function have not been
fully elucidated. In this study, we investigated the interrelationships of the microbiota-brain-gut
axis by exposing mice to chronic unpredictable mild stress (CUMS). After assessing depression-like
and anxiety-like behaviors in individual animals through behavioral tests, such as open field test
and forced swimming test, we comprehensively screened for changes in gene expression in the brain

and the composition of intestinal bacteria by genome-wide RNA-seq analysis and meta 16s analysis,



respectively, to explore their potential connections.

RNA-seq analysis indicated that 480 genes were differentially expressed in the cerebral cortex of
CUMS mice (P- Value < 0.05). Pathway enrichment analysis revealed significant down-regulation of
the MAPK signaling pathway, which is associated with inflammation and neurogenesis, consistent
with the dysregulation of MAP kinase pathway in human depression patients. In mouse cecal
contents significant differences in bacterial composition and diversity were found between the
CUMS and control groups. Among several bacterial species that altered in their abundance, we
noted following two species of Lactobacillus; Lactobacillus murinus became extinct, while
Lactobacillus reuteri was robustly increased in the CUMS group. We cultivated and fed these
bacteria to healthy mice to explore their potential roles in affecting brain function and behavior. We
hypothesized that these intestinal bacterial communities may influence depressive behavior by
directly or indirectly modulating signaling pathways such as MAPK signaling pathway in brain
cells. and we are analysed gene expression in the cerebral cortex of mice transplanted either
Lactobacillus murinus and reuteri, Changes in the MAPK signaling pathway were observed.. These
studies will demonstrate the interconnections between microbiota and host physiology, and
understanding these mechanisms should provide us to gain insights for new diagnostic and

therapeutic strategies for depression.
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Feeding habits of green sea turtles around Japan and the impact of gut
bacterial communities due to foraging tendency
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VI) Summary (55 400 HLEEFEED)
The gut microbiota can aid in digestion of complex carbohydrates. Differences in prey choice

can have a significant impact on the host gut microbiota and affect the energy metabolism of



the host. In this study, we conducted research the prey composition and gut microbiota of
marine turtles migrating in the seas around Japan, by region, in order to clarify whether
changes in forage species and environment cause characteristic changes in the gut microbiota,
which is thought to play a major role in digestive efficiency. In the diet analysis, stable isotope
ratio analysis of sea turtle plasma and blood cells was used to obtain diet information. For
identification of gut microbiota, intestinal bacteria were collected by inserting sterile cotton
swab from the cloaca and subjected to Amplicon sequencing analysis. The results of stable
isotope ratio analysis revealed that feeding habits varied by region. Loggerhead and green
turtles in the Sanriku region preyed heavily on jellyfish, and Mikura Island preyed heavily on
large seaweeds. In Ogasawara Island, there is a large variation among individuals, suggesting
that they migrating from various ocean area to egg laying. Sea turtles in the Sanriku region
and sea turtles in Mikura Island that had different feeding habits, there was no significant
change in the composition of the gut microflora, and there was no statistically significant
difference in the bacterial species with a large percentage of presence. And every species had a
Firmicute, which is thought to be involved in the digestion of seaweeds and seagrasses. These
results suggest that sea turtles maintain their gut microbiota for a relatively long period of
time after acquiring the bacterial flora. And in individuals from the Sanriku region, a small
number of Lactobacillalea were identified that had to be related to foraging jellyfish based on
studies of the gut microbiota of Pampus argenteus. In addition, the phylum Fusobacteria,
which is thought to be associated with fish predation, was detected in several sea turtle in
Sanriku region. It is considered that Lactobacillalea and Fusobacteria are have been acquired
through the food chain from predation of jellyfish by sea turtles and from small fish that are
jellyfish prey. These results suggest that even small changes in the gut microbiota can occur in

a short period of time and contribute to food digestion and absorption.
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EMMHIBIVTW D, Deinococcus radiodurans ¥ Pprl % 22— R34 581s 1 Dr_pprl %81l S
W RIGHE D, B L AKR R Bk & 70 A B L AR LTtk Z 7~ 3 2 & 3 S U Tk,
Dr_pprl OB & 28% 72O A R U ATER EIZBE$ 208 HE SR TV D, L,
Dr_pprl FEUZ XL DA N U ATER LD A I = X NIRFEITHEF STV, BIFFEIZEBW T,
WEOHRE THONT Dr_pprI BELRIGE O A b U AMMER 2 FEL L, 0 A B =X L a2+
HIEFET, KIBGE O A b L AR BN Dr pprllZ X5 O Tld7e <, FBKkETa ) ) v F
U FX7F K (hydrophobic proline-rich oligo-peptide; HyPOP) (ZX 2% & D TH 5 etz H
H U7z, HyPOP L HHIFEMED & D AV T F RidZeni=o #REIT 2 < A TH 5, KGHE JM109
FECHyPOP # 3Bl X ®7= L 2 A, A ML AMMEER ELRhoT2, 22T, AEHOT 0T T —
VI K20 a3 5720, KiFE BLR# (Lon v 7 7 —¥, OmpT v 7 7 —EXK) T
HyPOP Z% Bl ¥ & Z A, KIGEDOAETPES RLIBIRPHR I, AR, KGBEIZE
\7 % HyPOP DNAEFERIELISMNZ A b L ATfitER R &8 < O E5E L, HyPOP OREREZ B & 282
THIERHRE LT,



2. W

BL21 (DE3)#£ T HyPOP Z B &/ L 2 A, A ML RMMENRE E L2 &6, KIBE BLR
DEMKRIZIBNTHFFRIC A b U AEA T LS 2 O2FH L7z, IPTG IRMOAEEIC LD 3%
H#ETx %5 pET24a 77 A RO TT7 72 —4%—0O Fiitlc HyPOP BB 427 n—=7 L,
BLR (DE3)#kIZ#E A L 7=, HyPOP %8 BLR (DE3)#k% LB £:#1C 37°C, —B&IR L H & Lz,
BEAR R 2 mL i OBl Ko TR L72FE B~ L > Mo, LBEGHI 2 mL Zx, @ L7-, &
IR A Ly LB ERHiIZ 100 i AR CHAEE L, 37T CTHRE S 554 L7z, ODeoo 28 1.4 I[ZEFE L7 &
AT, BB 0.5 mL 5y OEER~NL v h & LB B 0.5 mL, 3 M NaCl # & ¢ LB 5541 0.5 mL,
£72130.08% H202 2% Te LB Hii 0.5 mL (ZHRE L, MR b LA 2 K], I@BEMEKFE A L2 10
3 3TCTA v Fax—hL, ZOARNLCALEE, 0.9% NaCl T 10 [FEMEAR L, S0 RIK
10 pL % LB agar I[Z AR v k L7z, IPTG #INC X 2% B5HE 1L, ODeoo 28 0.7 IZEELZE 2 A
T, IPTG ZHIEE 1 mM 2725 X HWINL, 1 KGR 2T 7o, %, WA & [FERIZ
A N AR ZIT, LB agar (ICAR Y b LTz,

HyPOP JHliZ L 5 A b L (it & HyPOP OFBLEDBIRIZOWTIHHAET 5729, RT-qPCR %
1772 7=, HyPOP %8l BLR (DE3)#k 4 LB 55H1C 37°C, —B&IR L 25538 L7, K%K 2 mL 47
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V) Summary (¥FE 400 HEHFRE)

Deinococcus spp. are extremophilic microorganisms that exhibit exceptionally high radiation
tolerance due to their unique DNA damage response mechanisms. The expression of Dr pprl
gene, which encodes Deinococcus radiodurans Pprl, in E. coli has been reported to enhance
various stress tolerances. In this study, while attempting to replicate the stress tolerance
improvement observed in Dr pprl expressing E. coll from previous reports and elucidate the
underlying mechanism, we discovered that the enhanced stress tolerance in E. coli was not
attributed to Dr pprl Instead, it was influenced by a novel hydrophobic proline-rich
oligopeptide (named to as HyPOP), for which no homologous oligopeptide exists, and whose
function remains completely unknown. Our study aimed to uncover the function of HyPOP
using K. coli. We cloned the HyPOP gene into the pET24a vector with a T7 promoter and
introduced it into the . coli BL21 (DE3) strain. Additionally, we generated a control strain by
transforming BL21 (DE3) with pET24a alone. These strains were cultured in LB liquid
medium with shaking, and when the optical density at 600 nm (ODsgoo) reached 0.8, isopropyl
B-D-1-thiogalactopyranoside (IPTG) was added at a final concentration of 1 mM to induce gene
expression. The cultures were then subjected to stress treatments, and stress tolerance
improvement was evaluated using a drop plate assay. The HyPOP-expressing strain exhibited
greater resistance than the control strain when exposed to heat (62°C for 10 minutes) and
ethanol (15% for 15 minutes). Furthermore, we assessed HyPOP expression in the E. coli BLR
(DE3) strain, which lacks the recA gene. The HyPOP-expressing strain exhibited greater
tolerance than the control strain when treated with hydrogen peroxide (0.08% for 10 minutes)
and NaCl (3 M for 2 hours). These results suggest that HyPOP expression in . coli enhances
stress tolerance by inducing the expression of stress response genes, and the SOS response

pathway does not appear to be involved in this tolerance.
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VI) Summary (5<5E 400 HFEFEEL)

Coccolithophorids, marine microalgae, bear disk-shaped scales called coccoliths on the cell
surface. Each coccolith organizes CaCO3 crystals on an oval organic base plate. Previous
studies have reported that CaCO3 crystals of Pleurochrysis carterae contain three acidic
polysaccharides (PS-1, PS-2, and PS-3), which may have roles in crystal growth control.
However, their structure and function still need to be elucidated. PS-2 has been described
having a repeating disaccharide structure with galacturonic acid and tartaric and glyoxylic
acids. It is also thought to be composed of molecules of different lengths, since it forms
ladder-like bands in electrophoresis. This study aims to clarify molecular mechanisms of
coccolith formation by using isolated acidic polysaccharides to analyze their glycan structures
and their effects on regulating crystal formation.

P, carterae was cultured in artificial seawater, and acidic polysaccharides were eluted using an
EDTA solution. PS-1, PS-2, and PS-3 were isolated by solvent extraction using chloroform and
hexane, fractional precipitation with ethanol, and HPLC (Ion-exchange, Gel filtration). Since
PS-2 is composed of molecules of different lengths, it was fractionated into five size-based
fractions (low molecule to numbering: PS-20D0~®). Gel filtration HPLC results indicate that
the molecular weight of acidic polysaccharides is between roughly 40,000 and 160,000.

Regarding crystal formation activity, PS-2(D promoted crystal formation at high sugar
concentrations and inhibited crystal formation at low concentrations, while PS-2@) promoted
crystal formation regardless of sugar concentration.

Compositional analysis of PS-20~® by IR spectrum and ABEE suggested that the peak
intensities attributed to the functional groups and the composition ratios of the sugars were
different.

The results from substructural analyses showed that PS-2 comprises a series of uronic acids.
It was also inferred that the structure of B is formed by specific or random cleavage and

oxidation between the 2- and 3-positions of uronic acid. Combined with the results for crystal



formation activity, this suggests that the high B content, i.e., the increased carboxy groups,

may inhibit the formation of calcium carbonate crystals.
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Comparative analysis of main cardiac transcription factors in fish (J<gH)
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VI) Summary (J<GE 400 HEFEFEEL)
The precise timing and location of key transcription factors in the heart are critical for cardiac
development. Research using various model organisms has shown that the functions of key transcription
factors in cardiac development are conserved from invertebrates to vertebrates. There are two types of
Hand: Hand1 and HandZ2. Hand1 contributes to the left ventricle, while Hand2 contributes to the
formation of the right ventricle. Most vertebrates have both Hand1 and Hand?2, but the zebrafish, a
common model organism, has only Hand2. However, genomic analysis of fish has revealed that many
fish species other than zebrafish have both hand1 and hand2, indicating ongoing hand diversification
among fish species. In contrast, the pufferfish possesses only hand1. In a previous study by our group,
we compared the expression patterns and functions of zebrafish hand2, pufferfish hand1, medaka hand1,
and hand? to investigate hand gene diversification among fish species. We analyzed the expression
patterns and functions of zebrafish hand2, pufferfish hand1, medaka hand1, and handZ2. As a result, we
discovered that the zebrafish and medaka hand genes are consistently expressed from the cardiac
projection region to after the formation of the heart tube. In contrast, the expression of pufferfish hand1

decrease after the formation of the heart tube, yet heart formation advances normally even when



pufferfish hand1 is functionally inhibited. These findings propose two potential mechanisms for
pufferfish cardiac development: either hand1 functions in isolation, or the cardiac development
mechanism, inclusive of transcription factors beyond hand, is specialized. Nonetheless, we cannot
dismiss the possibility that functional inhibition by morpholino oligos (MO) might lead to off-target
recognition of sequences other than the target sequence, or that the knockdown efficiency might be
insufficient. Hence, our study aimed to authenticate the pufferfish cardiac development mechanism
through a more dependable analysis of pufferfish hand1 using CRISPR/Cas9 knockout technology.
Additionally, we examined the expression and function of major cardiac transcription factors, apart from
hand, crucial for heart formation in vertebrates. Notably, the expression of nkx2.5 and tbx5, considered
pivotal cardiac transcription factors, persisted from the cardiac projection region to post-heart tube
formation, contrasting hand1 expression. Notably, these patterns closely resembled those observed in
zebrafish. The heart shape abnormalities observed in both cases suggest that nkx2.5 and tbx5 play
crucial roles in pufferfish heart development, similar to other vertebrates. Conversely, the absence of
cardiac morphogenesis abnormalities in the pufferfish hand1 knockout experiment, like the MO-induced
functional inhibition experiment, indicates that hand7 does not significantly contribute to pufferfish
cardiac development. These findings imply a unique aspect of pufferfish cardiac development, where the
essential role of key cardiac transcription factors remains conserved while hand1 involvement differs

from other vertebrates.
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Investigation of Current Stimulation Conditions Effective in Maintaining
Bone Mass of the Femur in Rats with Reduced Hindlimb Loading
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VI) Summary (5555 400 HEEFRAE)

The energizing effect of vector potential generators, which have been under development in
recent years, has been shown to maintain bone density. However, the optimum energizing
conditions have not been clarified. = Current energization conditions are 30 minutes/day, 5
days/week, and 3 weeks, and higher current conditions have been found to be more effective in
maintaining bone density. The device needs to be miniaturized for practical use, and the
frequency of the energizing stimulus is involved in the miniaturization of the device.
Therefore, the purpose of this study is to investigate the effects of current stimulation at
different frequencies (2, 20, 200 and 650 kHz) on bone mass maintenance. Male Wistar rats
were used as material and classified into three groups a hindlimb suspension group (HS), a
current stimulation group during hindlimb suspension (VP), and a control group kept normally
in a cage (CO). Furthermore, VP was classified according to frequency into 2KHz (VP2),
20KHz (VP20), 200KHz (VP200), and 650KHz (VP650). The VP was energized by a
non-contact VP stimulator for 30 min/day, 5 days/week, for 3 weeks.  The energizing stimulus
condition was direct current, 0.12 mA. At the end of the experimental period, the animals
were euthanized by carbon dioxide inhalation and the femurs were removed. Various
observation specimens were prepared and analyzed histologically and immunohistologically.
Bone mass of VP at 20 and 200 kHz was significantly higher than that of HS, and bone mass
increased in the order of increasing frequency, while a decrease in bone mass was observed at
650 kHz, on the contrary. From this, it was inferred that the peak bone mass was in the
range of 200-650 kHz.  Even at 200 kHz, bone mass is significantly lower than CO and does
not even reach near normal levels. Therefore, in order to derive more effective conditions, it
remains as a future task to find conditions that show peak bone mass by VP experiments in the

range of 200-650 kHz.
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Development of a new fracture therapy method
using non-contact current stimulation
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VI) Summary (J55 400 HLEEFEED)
In Japan, where extending healthy life expectancy is an important issue, there is an urgent
need to develop effective treatment methods that can shorten the duration of fracture

treatment. Recently, a novel device called Vector Potential (VP) has been developed that



enables non-contact energization. This device is currently expected to have various effects on
living organisms. Therefore, the reporter focused on the possibility of the VP generator, which
enables non-contact energization, as a novel fracture treatment device. New bone was formed
at the site of bone injury in both groups, but bone volume was significantly (P < 0.05) greater in
VP than in CO. Toluidine blue staining showed weaker metachromasia in the bone matrix of
VP than in CO. Biglycan, one of the amorphous substrates involved in calcification inhibition,
was decreased in the bone matrix of VP. bone mineral content analysis using pCT showed that
the bone mineral content of newborn bone in VP was significantly (P < 0.05) higher than that in
CO. These results suggest that the new bone of VP is more calcified than that of CO.
Polychrome staining suggested that the bone matrix of VP had denser collagen fibers than that
of CO. Type I and type III collagen were identified in the bone matrix of both groups, but type
III collagen was decreased and type I collagen was increased in the VP bone matrix compared
to CO. This suggests that the collagen composition of new bone in VP is more similar to normal
bone tissue than that of CO. The osteogenic markers osteocalcin and TNAP showed
significantly (P<0.05) positive responses in VP compared to CO; gene expression levels of Bglap
and Alpl were significantly (P<0.05) higher in VP compared to CO. These results indicated that
bone formation by osteoblasts may be enhanced in VP rather than CO. Therefore, it was
suggested that VP energization may promote bone healing by activating osteoblasts and
enhancing bone formation. The results of the above studies suggest that VP energization may
affect the osteogenic function of osteoblasts. Therefore, as a future research topic, we will
examine the effects of VP energization on the osteogenic function of osteoblasts. Specifically, we
will focus on how morphology, intracellular organelles, Wnt/B-catenin signaling, and

intracellular calcium concentration are altered in osteoblasts exposed to VP.
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Study on Anemia and Bone Structural Changes after Tibial Ovariectomy in Rats

-Toward the proposal of a tool for early detection of osteoporosis due to anemia-
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VI) Summary (5555 400 HFEFREEE)

The purpose of this study was to determine, based on histological and biochemical techniques, the structure of
the hindlimb bone and the possibility of anemia in rats simulating postmenopausal osteoporosis by ovariectomy.
Twelve 6-week-old female Wistar rats were used as experimental material. They were randomly classified into
ovariectomized (OVX) and sham ovariectomized (Sham) groups. The experimental period was 3 weeks. At the
end of the experimental period, tibia and blood samples were collected and analyzed histologically and
biochemically; at the end of the 3-week experimental period, the two groups were significantly (p<0.05) heavier
in the OV X, whereas they had gained body weight. Bone density of trabecular bone was significantly (p<0.05)
lower in OVX than in Sham. There was no significant difference in adipocyte count and size between OVX and
Sham. After ovariectomy, the results of serum 170 estradiol in rats showed that the concentration of serum 17
estradiol in OVX was lower than in Sham. When demineralized paraffin sections of the tibia were observed with
fluorescent immunostaining for CD34, a marker of hematopoietic stem and progenitor cells, CD34 stained as red
dots in Sham, and the entire bone marrow cavity was reactive, whereas a positive reaction appeared in OVX, but
was weaker than in Sham. These results indicate that ovariectomy in OV X did not result in a significant decrease
in estrogen secretion. However, even a slight decrease in estrogen was associated with OV X-induced structural
changes in trabecular bone, i.e., decreased bone density. The number and size of adipocytes showed an increasing
trend with OV X. This suggests that a slight decrease in estrogen may affect bone marrow adipogenesis and that
positive CD34 responses may also affect HSCs more in OV X than in Sham. There were several limitations to this
study. Ovariectomized rats showed changes in bone structure in the marrow cavity, but there was no significant
decrease in the amount of female hormone, and this remains an issue to be clarified in the future, including
consideration of the age of the rats in weeks and the duration of the experiment. In addition, anemia has been
hypothesized as an early detection tool for osteoporosis, and the involvement of adipocytes has been investigated,
but other diverse factors are involved in anemia. Therefore, future studies should also focus on the diverse factors

involved in osteoporosis and anemia.
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V) Summary (J55 400 HLEEFEED)

In general, people with mental illness and their families are said to be at odds. Therefore, this



study focused specifically on family relationships from the perspective of people with mental
illness, examining how they are influenced by their environment and how they have changed
their perceptions. And, clarify how the change in perception has affected other family members.

The study target was three people with mental illness who regularly attend SHGs. The
following three questions were asked of people with mental illness. First, their experiences from
the onset of their illness to the present. Second, their perceptions of the family. And finally, their
future goals. These interviews were conducted several times. The Trajectory Equifinality
Approach (TEA) was used to analyze the interview data.

This study revealed that the SHG is a "place" for people with mental illness to have trusted
peers and to feel relieved to talk about their experiences. They interact with their peers and
encounter new values through their participation in SHGs. As a result, they were experiencing
a transformation of value, and then a transformation of value changed their perceptions of
mental illness and family members.

In this study, the analysis was based on interviews with 3 people. Therefore, the question
remained as to whether the results obtained would be applicable to people with mental illness

participating in other SHGs. Further research is needed to generalize the findings of this study.
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VI) Summary (5555 400 HFEFREEE)

This study explores the age-old quest for happiness, transitioning from philosophical
inquiries in pre-modern times to psychological investigations in the contemporary era. The
study at hand delves into the mechanisms of happiness by examining the underlying desires
that prompt feelings of pleasure and discomfort, suggesting that understanding these desires is
crucial for grasping the dynamics of happiness. It posits that human evolution has equipped us
with various desires, such as the need for belonging and hunger, which are essential for
survival and closely linked to our well-being.

Utilizing an internet survey conducted on 400 individuals, the research measures the need
for belonging and appetite through specific scales and assesses these in relation to life
satisfaction and psychological well-being. Preliminary findings indicate a positive correlation
between the need for belonging and appetite, suggesting interconnectedness between these
desires. The study further analyzes the relationship between these desires and aspects of
well-being, uncovering that while no direct correlation with life satisfaction was observed,
significant associations with multiple dimensions of psychological well-being were noted.

The need for belonging appeared to positively influence personal growth and the quality of
relationships, potentially because fostering positive relationships and personal growth may
make individuals more acceptable to others. However, a high need for belonging was negatively
correlated with life purpose and autonomy, possibly indicating a willingness to be accepted by
others even at the cost of personal control and self-acceptance. Conversely, appetite,
particularly binge eating tendencies, showed a negative correlation with several aspects of
psychological well-being, suggesting that while it does not directly correlate with life
satisfaction, it impacts fundamental functions necessary for a fulfilling human existence.

The distinction between eudaimonic well-being (emphasizing human goodness and
functional aspects of living) and hedonic well-being (focused on emotional and cognitive
assessments of pleasure and discomfort) is highlighted, with the study's findings suggesting a
closer association of desires with eudaimonic well-being. This insight prompts future research
to further explore the relationship between various desires and aspects of well-being,
potentially through longitudinal or experimental studies, to elucidate the causal mechanisms
and expand the understanding beyond the needs for belonging and food to include other desires,
thereby offering a deeper comprehension of the interplay between well-being and human

desires.
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VI) Summary

Recent research on social networking sites (SNSs) suggests that passive usage (e.g. scrolling
through news feeds or looking at other users’ profiles) can lower self-esteem, induce envy, and
lead to negative outcomes like decreased subjective well-being and increased depressive
symptoms (Krause, 2021; Verduyn et al., 2020). This is related to the fact that SNSs are prone
to comparisons with others who are better off (upward comparison); those who post information
on SNSs can easily showcase their better aspects to others. In other words, there are more
opportunities to see better information about others on SNSs than in real life. Hence, passive
usage can lead to negative outcomes such as lower self-esteem and envy, which in turn can lead
to lower subjective well-being (Krause, 2021; Verduyn et al., 2020).

Given the current rapid proliferation of SNSs, it is considered urgent to examine interventions to



reduce the negative effects of SNS usage. Therefore, in this study, we examined whether envy
caused by the passive usage of SNS has negative effects (e.g., reduced subjective well-being) based
on previous research (Krasnova et al., 2015). We then examined whether perceived social and
interpersonal resources (social support) reduced the negative effects of passive usage.

In Study 1, we conducted an online survey of 30-year-olds who use Facebook at least once a
month in browsing and posting. Survey items were based on previous research (Krasnova et al.,
2015). In Study 2, we conducted an Internet survey of 20- to 30-year-olds (who did not participate in
Study 1) who use Facebook at least once a month in browsing and posting. The survey items
included the same items as in Study 1, along with the Multidimensional Scale of Perceived Social
Support (Iwasa et al., 2007; Zimet et al., 1988).

Data analysis was conducted using Partial Least Squares Structural Equation Modeling
(PLS-SEM). As a result, Study 1 demonstrated that passive usage (frequency of browsing)
influenced a decrease in cognitive and emotional well-being and an increase in self-enhancement on
an SNS, mediated by envy on SNSs. These results were similar to the pattern of results in previous
studies. However, Study 2 did not provide evidence that perceived social support moderated the
negative effects of passive usage.

In summary, this study provided evidence of the negative effects of envy caused by passive usage.
However, no evidence was provided that perceived social support reduced those negative effects.

Future studies should examine other factors that may reduce those negative effects.
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VI) Summary (JG5 400 HLEEFEE)
The inflow of pollutants such as nitrogen into closed watersheds such as lakes and bays
causes environmental damage such as blue-green algae and red tides, which have become

social problems. Advanced treatment of nitrogen effluent is needed to solve this problem, and



biological nitrification and denitrification methods are widely used. In the denitrification
process, organic matter must be added to convert nitric acid and nitrous acid into nitrogen gas.
Methanol (MeOH) is widely used as a source of organic matter, but the addition of MeOH is not
only a cost of adding chemicals, but also a significant cost for MeOH management because it is
a highly flammable and toxic substance. On the other hand, organic wastewater containing
isopropyl alcohol (IPA) is intermittently discharged from semiconductor factories as a cleaning
solution for semiconductors. Using this IPA effluent as a substitute for MeOH used in the
denitrification process is expected to reduce the cost of adding chemicals. However, since
denitrifying bacteria that use methanol are limited, switching to an organic source may reduce
denitrification activity. In addition, nitrous oxide (N20), a greenhouse gas, has been confirmed
to be emitted from the denitrification process, so it is necessary to evaluate N20 generation
during the switch to organic sources as well.

Therefore, in this study, we investigated a method for stepwise switching from MeOH to IPA
in the denitrification process using MeOH, aiming to use IPA effluent in combination with
MeOH. The method was verified in a series of tests using the carrier method, and the
denitrification activity and N20 generation were evaluated.

As a result, when the organic source was switched from MeOH to IPA in one step in the
continuous test system, the denitrification activity temporarily decreased by 86.7%. On the
other hand, N20 conversion averaged 0.012%, and no effect was observed. When the organic
source was switched from MeOH to IPA in four steps (0%, 5%, 35%, 70%, and 100%), high and
stable denitrification activity was obtained during each switching period. The average N20
conversion was 0.012%, and the amount of N20 generated did not deteriorate.

These results indicate that when IPA is used as an organic source in the denitrification process
using MeOH, the high denitrification activity could be maintained and the effect on the N20
conversion rate could be suppressed by switching in a stepwise manner. Therefore, it was

shown that IPA effluent can be used as an organic source in the denitrification process.
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VI) Summary (5555 400 HEEFRAE)

In submerged conditions, gas diffusion resistance increases 104 times compared to that in
terrestrial conditions. In addition, COz availability also decreases by changing in dissolved
inorganic carbon (DIC) forms from COz to HCOs or COs2-. Those results limit photosynthesis
under submerged conditions. In previous studies, approximately 50% of aquatic plants
including amphibious plant species can use HCOs- for underwater photosynthesis. Carbonic
anhydrase (CA) catalyzes interconversion between COz and HCOs-. CA is considered to play an
important role in HCOs- utilization. For example, external CA converts HCOs- to COgz, then
converted COz is taken up into the leaves by passive diffusion. In addition, internal CA
functions to generate COz from HCOs- transported by HCOs- transporter and regulate DIC flux
to the COz assimilation site in chloroplasts. Although many previous studies suggest a crucial
role of CA in HCOs- utilization, the localizations of CA in aquatic plants have never been
confirmed. In this study, we aimed to determine the localization of putative external CA,
Hdo—CA1l, and internal CA, HdB—CA1, by immuno—gold labeling. At first, we designed antigen
peptides of Hda—CA1 and HdB—CA1 from putative Hda—CA and HdB—CA family amino acid
sequences. The rabbit anti-Hda—CAl and HAdB-CA1l antiserums were obtained by
immunization to rabbits. To confirm the reactivity and specificity of the antiserums to native
proteins, we analyzed the whole crude extracts from the terrestrial, submerged terrestrial, and
submerged leaves (TL, STL, and SL) by Western blots. We detected the immunoreactive signals
using anti-Hdo—CA1 and HdB—CA1 antiserums. The relative amounts of Hda—CA1 normalized
to the total proteins were increased by 1.7— and 2.7—fold in the SL and STL compared to the TL.
The relative amount of HAB—CA1 in the SL was higher than that in the TL, whereas that in the
STL was at the same level as that in the TL. However, at the same time, nonspecific signals
were detected by both antiserums. Then, we attempted to determine the localization of
Hdo—CA1 and HdB-CA1 in the TL and STL by immuno—gold labeling analysis. In the TL,
Hdo—CA1 signals were observed in whole mesophyll cells, especially chloroplasts. Similarly,
HdB-CA1 signals were observed in whole mesophyll cells. On the other hand, we could not
observe the localization of Hdp—CA1 in the STL, because cross—sections of the STL could not be
kept on the grids. Further considerations of the conditions are required to determine the

amounts and localizations of Hdo—CA1 and Hdp—CA1.
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VI) Summary (5555 400 HEEFRAE)

In recent years due to rapid technological developments, STEAM (Science, Technology,
Engineering, Arts and Mathematics) education has become important on a global scale. In
STEM education, learning by doing is of utmost importance. Many previous studies related to
online education have reported it is difficult to maintain motivation in online education.
Against this background, we mainly studied two things. The approach taken in our study
addresses the need to develop an educational environment that can attract students in an
increasingly digital age.

First, the development of PhyGame, an online system to learn physics for high school
students. It i1s a user-centered learning support system that incorporates interactive
simulations. Users include both educators and learners. We have maintained the system so
that it can continue to be used efficiently and effectively by all users. For example, as a learning
support element, learners can track their progress in real time and analyze their learning
record. It also applies the concept of gamification to have fun while learning. This can
potentially mitigate the problem of difficulty in maintaining motivation in online education.
PhyGame was evaluated by 44 students of Toyo University Keihoku High School, and very
positive feedback was obtained. A paper based on PhyGame has been accepted by the
Transactions on Computers and Education by the Information Processing Society of Japan.

Second, we designed SNS Master, a card game based educational material for junior and high
school students to learn digital literacy. Many of today's digital natives are at risk in the digital
world as they do not know how to manage their online conducts. For such young people, we are
designing an educational game that will help them learn how to manage their online behaviors.
The initial version of SNS Master has been developed as a collaboration card game using PDCA
cycle and evaluated by 26 visitors in a university festival. This evaluation has allowed us to
gather some opinions from users of all ages, from young to old, and we will continue to make
improvements based on the results of these evaluations. The experience with SNS Master is
planned to be reported in an IEEE conference paper. Simultaneously, we are developing a

digital version of SNS Master which will be tested by teenagers, our main target users.
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VI) Summary (5555 400 HEEFRAL)

In recent years, it has been shown that patients with underlying diabetes have a significantly
increased risk of developing breast cancer and malignant progression (risk of death), and that
diabetic conditions such as high blood sugar levels can cause breast cancer to become
malignant. Furthermore, the activation of s100A4/the receptor for advanced glycation
end-products (RAGE) signal pathway is known to be involved as one of the factors contributing
to its malignancy. On the other hand, although it is believed that there is a relationship
between mammary gland tumors and diabetes in dogs, this remains unclear at present.
Therefore, in this study, we investigated whether mammary gland tumors become malignant
under diabetic conditions in dogs by focusing on the s100A4/RAGE signal, which is involved in
the malignancy of human breast cancer under high blood sugar conditions. We will examine
whether malignant transformation occurs through a mechanism similar to that of human
breast cancer cells under diabetic conditions. As a result, when canine mammary gland tumor
cells were cultured under diabetic conditions, the amount of s100A4/RAGE protein tended to
increase, and at the same time, the activation of NF-kf, a main transcription factor involved in
the induction of inflammatory cytokines. Also, it was speculated that this increase in
inflammatory cytokines leads to an increase in their secretion and ultimately contributes to the
malignancy of canine mammary gland tumors. On the other hand, the inhibition of
s100A4/RAGE signal by a RAGE inhibitor caused suppression of inflammatory cytokine
expression and associated decrease in cell survival activity. From the above results, it is clear
that, similar to human breast cancer, canine mammary gland tumors undergo malignant
transformation under diabetic conditions through s100A4/RAGE activation, and that the
suppression of this signal system under the diabetic conditions causes he inhibition of
malignant transformation of mammary gland tumors. Therefore, it is speculated that
developing a method for inhibiting S100A4/RAGE signals under diabetic conditions in canine
mammary gland tumors will lead to the establishment of an effective method for regulating

breast cancer malignancy under diabetic conditions in the future.
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Summary

The purpose of this research project is to promote the internationalization of the Institute of
Oriental Studies of Toyo University and to upgrade our research abilities by holding international
symposiums and to enhance the reputation of Toyo University and the Institute of Oriental Studies
as a research center by publishing the contents of the symposium as Studies in East Asian Buddhism
(Renamed from Proceedings of the International Conference on East Asian Buddhism) and uploading
it to the internet.

The original plan was as above. But, during the global spread of the new coronavirus, the “10th
Japan-China-Korea International Academic Conference on East Asian Buddhism” originally
scheduled for the 2022 academic year was postponed indefinitely, and we had to drastically change
our research plan for two years. But, because of the end of the coronavirus, this academic year, going
back to the original plan, we were able to carry out the research focusing on holding the international
conference.

The “Japan-China-Korea International Academic Conference on East Asian Buddhism” has been
held based on the “Study Exchange and Exchange Student Agreements among Toyo University in
Japan and Renmin University in China and Geumgang University in South Korea” and, this year’s
research theme was “History and Future of East Asian Buddhist Interactions”. Taking this theme into
account, we decided to send two research staff (namely, IBUKI Atsushi and SATO Atsushi) to the
conference as presenters. We also asked Professor KANNO Hiroshi of Soka University to make a
presentation.

The conference was held on October 28th and 29th at the Fujian Strait Buddhist Cultural Exchange
Center, Gushan Yongquan Temple in Fuzhou, Fujian Province, China. Together with four Chinese
researchers and two Korean researchers, we presented our research and exchanged opinions, and the
conference was a great success.

The contents of the symposium were published in the Studies in East Asian Buddhism, No. 12,
which was published in February, and will soon be uploaded to the Toyo University Repository for
Academic Resources.

This is the final academic year of the project, and upon the completion of the project, the holding
of this international conference and the publication of Studies in East Asian Buddhism will be

completed.
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VI) Summary

The Reception of Western Thoughts and the Development of Japanese Thoughts:
The Period of Early Christian Mission and Meiji Period and After in Japan

In the end of Edo period and Meiji period, Japanese receptions of Western thoughts are

based on the background of Japanese thoughts, for example, Confucian thoughts, Buddhism.



On the other hand, Pedro Goémez's Compendium Catholicae Veritatis is translated into
Japanese 1595 as the text of Jesuit college in Japan. This work is consisted of the theories of
heavenly bodies, the theories of soul, and the doctrines of Christianity. As to the theories of soul,
they are based on Thomas Aquinas’ interpretation of Aristotelian theory of soul. Therefore,
Japanese learned Western philosophy in 16th century, though its influences are not well
known.

We aim at the comprehensive inquiry into the receptions of Western thoughts in Japan by
the comparative study of the receptions of the period of Kirishitan (the period of early Christian

mission, 16-17th centuries) and of Meiji era and after.

Research members and their research fields are as follows.
SAGARA Tsutomu (Research Representative) :
The reception of Western philosophy in Japan and Japanese philosophy
NAKAZATO Satoshi:
Japanese Christian thoughts in the history of ideas in Japan
MIENO Kiyoaki:
The relationship of history of ideas in Japan to Western philosophy
KIKUCHI Noritaka:
The receptions of Christianity in Muromachi period and their modification afterwards
ONO Takeshi:
The education of philosophy by Pedro Gémez's Compendium Catholicae veritatis and
others
HARIMOTO Takafumi:
NISHI Amane and Western philosophy
OSHIKA Katsuyuki:
Western philosophy and Japanese spirits

As to the research result of 2023, we held the presentation meeting twice a year as follows.

28th October 2023

ONO Takeshi, “A Consideration of the Concept 7Taisetsu (Japanese Translation of caritas)
in the Literature of Christian Mission”

KIKUCHI Noritaka, “Transformation of Hides [fides]: Amakusa Shumon Kokoroe-Chigai
(Villager’s Faith Recognized not as Christian but Different Religion by Shogunate) in the Late
Modern Period”

24th February 2024

OSHIKA Katsuyuki, “MURAOKA Tsunetsugu’s Thought of Kokutai (National Character):
On His Lecture Notes “The Origin and Development of the Thought of Kokutar’

SAGARA Tsutomu, “The Problem of Religion for the Late NISHIDA Kitaro.”



And we held a symposium titled "The Reception of Religion and Philosophy in the Meiji
Period, Bernat MARTI OROVAL (associate professor of the faculty political science and
economics, Waseda University), and Rainer Schulzer (associate professor of faculty of

information networking for innovation and design, Toyo University) gave the lecture.

9th December 2023

Bernat MARTI OROVAL, "The Movement for Establishing Buddhism as a Recognized
Religion and the 19th Century French Concordat System: Fujishima Ryoon's New Treatise on
Church and State (1899) "

Rainer Schulzer, “Fenollosa’s Teaching of Kant”

Finally, we published research report including each members’ reports and articles (total

92 pages).

Keywords: Western thoughts, Japanese thoughts, the period of Kirishitan, Meiji period and
after, Christianity
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VI) Summary (J55 400 HLEEFEED)

The “Belt and Road Initiative” which is promoted by China’s Jinping Xi government from
2014 is a policy seeking to facilitate transport network and activate the economy between
Eastern Asia and Europe. This policy provides an opportunity for developing countries in
Central Asia, Southeastern Asia, Southern Asia, and Africa to develop infrastructures. Besides,

one of the purposes of this policy is to promote the economic development among these



countries. In order to attain the policy, China-led Asian Infrastructure Investment Bank (AIIB)
is established. This research aims to examine the structure of financing which AIIB targets on
the infrastructure development in developing countries and to explore debt traps that have
emerged or not. For the sake of investigating these issues, one of the objects in this year is to
collect and categorize basic information about AIIB. As a result, The List of Financing from
Asian Infrastructure Investment Bank (AIIB) is published. This book includes 2 academic
papers related to the overseas development of Chinese economies and a list categorizing the
finances provided by AIIB. The list is in English. After analyzing the list of financing by AIIB, it
is clear that AIIB does not just promoting the infrastructure development in developing
countries which is the original purpose of international financial institution, it also has
financed the purchase of vaccines related to the COVID-19. This implies the purpose of AIIB is
expanding.

Related to the AIIB financing projects, promoting employment in the borrowers, the
developing countries and promoting economic development are the main purposes. In the World
Bank financing projects, although there is no duty to promote local employment, it has
demands on securing local workforce and improving locals’ technical skills for the sake of
promoting economic development. However, at the stage before AIIB’s finance is executed, the
overseas activities by the Chinese economies are not necessary to bond with the local
development. In other words, the heretofore strategy of development in mainland China is
being introduced in the development region without changes. As a result, the developments are
not matching the current conditions of the development countries; for example, in the
conducted development plan, resort facilities and residential area are planned in the same area,
high-end residential facilities are planned to build, etc. This issue is being pointed out through
the case study on Cambodia done by Nancy Ling Sze Leung, a postdoctoral researcher working

in this research project.
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Focusing on Former Migrant Workers in Japan (J%2H)
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Golovina, Ksenia. 2023. Soil Within Us: An Autopedology of Migrant Family History and Mourning through
the Medium of Soil. Ethnographic Edge 6(2) 63-81.
Golovina, Ksenia. 2023. “The House with the Red Roof:” A Migrant-Owned Apartment in Japan and the

Surrounding Relations of a “Society with Houses.” Housing, Theory and Society.
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Nagatsu, Kazufumi 2024 (Jan.). “Kesennuma-Indonesia Relations after 2011: Focusing on Discourses on the
Migrant Workers.” International Symposium “Religious and Theological Responses to Environmental
Disaster in Asian History,” organized by Resona Foundation for Asia and Oceania and Waseda Institute for
Advanced Studies. Waseda Campus, Waseda University.

R —H CGRERFAHEETFE) TRAEBE A R 7 EILRFET V7 « REFESEE 2 —F
it I F— THEORPOBEFM— > RR T AL kT A ADERN S| LR 4 i
B¥ v /3R, 20234210 A 23 H.

Nagatsu, Kazufumi 2023. “Introduction: Commodity, People and Frontier: An Alternative Approach to
Southeast Asian History in Japan,” at Session 3 “Commodity, People and Frontier: An Alternative
Approach to Southeast Asian History in Japan”(organized by Nagatsu, Kazufumi) 2023 £ 7 27
SEHFSEEESS « NIHU-MAPS > 7R 7 I Southeast Asia as Critical Crossroads: Dialogues with
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Golovina, Ksenia. 2023. “Migrants’ Art and Craft in Japan: Negotiating One’s Place-to-be Through the
Making of Home.” Home/Making: Intersections of Craft and Home Symposium. 2023 -5 H 13 H,
Concordia University, Montreal, Canada, presented online.

Golovina, Ksenia. 2023. “Creative Practices by Russian-speaking Migrant Artists in Japan: Negotiating
Gender, Belonging, and Self-fulfillment.” Migration Conference 2023 (Special Session: Reframing the
Dynamics of Transformations in Diverse Spaces Within Uneven Migration Regimes). 2023 4= 8 H 25 H,
Hamburg University, Hamburg, Germany.
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VI) Summary (5<5E 400 HFEFEEL)

This research project aims to make comparative studies on and examine the meanings of
the working experiences of migrant workers in Japan, socioeconomic re-integration after their
return, and their career restructuring in the country of origin. It pays particular attention to
the Southeast Asians who have worked as technical intern trainees. Still, it also covers Russian
migrant workers to enlarge our perspectives on the experiences of ex-migrant workers in Japan.
The subjects of the project are ex-migrant workers in Indonesia, the Philippines, Myanmar, and
Russia. The three research questions are as follows: (1) through what channels and institutions
do the migrant workers seek employment in their own country, (2) how do they understand
their experiences and everyday lives in Japan, and (3) how do they utilize their overseas work
experiences to reorganize their socioeconomic careers in their home country after returning
home? The project plans to conduct fieldwork on these questions through life history interviews
and questionnaire surveys in Japan and their countries of origin.

During the two years of the project period up to the last fiscal year, we could not conduct
overseas surveys due to the COVID-19 coronavirus infection and the security situation in the
countries concerned. Given these circumstances, we decided to continue our research by
interviewing migrant workers in Japan. This year, we carried out fieldwork in Kesennuma City,
Miyagi Prefecture (Indonesian and Filipino communities), Himeji City, Hyogo Prefecture
(Russian community), Berlin, Germany (Vietnamese community), and Toyama City, Toyama
Prefecture (Pakistani and Russian communities). The project leader also conducted fieldwork
on the ex-migrant workers in South Sulawesi, Indonesia. He also surveyed the oral and written
narratives concerning the historical relations between Kesennuma and Indonesia, constituting
a background of the port city receiving Indonesian migrant workers in the 2000s.

Based on the research, we participated in a seminar, “Labor Migration in Comparison:
Cases of Indonesian and Vietnamese Workers,” organized by the Center for Asia-Pacific Studies
on 23 October at Nanzan University. The project leader presented a paper titled “Kesennuma
and Indonesia,” while a project member, Dr. Sachiko Gochi, presented a paper titled “Fisheries

and Technical Intern Trainee. The project leader also made a presentation titled



“Kesennuma-Indonesia Relations after 2011: Focusing on Discourses on the Migrant Workers”
on 27 January at the International Symposium “Religious and Theological Responses to
Environmental Disaster in Asian History,” organized by the Waseda Institute for Advanced

Studies, Waseda University.
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Public Sociology and Anthropology of Muslims in Japan
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VI) Summary (5555 400 HFEFREL)

“Public Sociology and Anthropology of Muslims in Japan™ is organized in order to study about Muslim
community in Japan. Since the end of the 1980s, many Muslims began to work in Japan. Currently more than
230,000 Muslims live in this country. They have been working together in order to create Islamic
infrastructure such as mosque, halal food, Quranic class, Islamic school, and graveyard. In this research

project, members are doing research on various aspects of Muslim life, while working with Muslims in order

to solve their problems.

1)

2)

3)

4)

5)

Major activities in the year of 2023 are as follows.

On 10 December, “What is Islamic Education? The Second Workshop on International Islamic school in
Japan” was held in Hakusan Campus, Toyo University. In this workshop, Muslim educators presented their
values and activities with case studies from three Islamic schools in Japan (Tokyo, Kanagawa, and Hokkaido).
In fact, teachers and students are from various countries such as Bangladesh, Egypt, India, Indonesia, Japan,
Malaysia, Pakistan, Sri Lanka, Syria, Turkey, and UK, they study in a multi-lingual environment. Studying
Quran and basic Arabic language give them an Islamic identity.

Project members visited Tokyo Camii in Yoyogiuehara in order to participate in the Quranic recitation contest
on 30 December. This is the 20th anniversary of the contest, and there were more than 200 contestants
gathering from all over Japan. From interview, we were able to trace how it was developed from a small event
at Otsuka Mosque to a large-scale event at Tokyo Camii.

In October, project members (Nejima, N. Takahashi, and Murakami) took part in the sports day co-organized
by Toyo University and international Islamia School Otsuka. Toyo University students also took part in the
event. It was a very good opportunity to promote inter-cultural relationship with Muslims in Japan.

In August, Nejima and Kei Takahashi visited San Francisco and Barkley in order to study about American
Muslim migrant community in the Bay Area. 5)Sato visited Jordan in order to study about international
support organized by Muslim in Japan.

In August, Sato visited Jordan in order to study about “international cooperation” of Muslims in Japan.
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Inhibitory effects of trichothecenes against cancer cells and their
application toward antibody drug conjugate-based therapeutic approaches
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VI) Summary (55 400 HLEEFEED)

Filamentous fungi such as Fusarium infect important crops, fruits, and mushrooms, and produce
a group of mycotoxins called trichothecene. Trichothecenes are classified into types A to D, or
t-type/d-type, based on chemical structures or biosynthesis, respectively. Many trichothecenes are
toxic to highly dividing cells and have various biological activities such as inhibition of protein /
DNA synthesis and induction of apoptosis and autophagy. Therefore, several kinds of

trichothecenes were examined as anticancer drug candidates. However, they were not only toxic to



cancer cells but also to normal cells, thus, the application trials of these trichothecenes were forced
to be suspended. Nowadays, technology of antibody drug conjugates (ADCs), in which anticancer
agents are bound to monoclonal antibodies against antigens that are specifically expressed only on
cancer cells, has remarkably progressed. Therefore, we aimed to use trichothecenes for ADCs.

In this study, we prepared 30 kinds of trichothecenes, of which 24 kinds were t-type, and 6 kinds
were d-type. Monoclonal antibodies against human EphA2, EpCAM, and B7H3 antigens were
produced by incubating hybridomas, 230-1, 1B7, and 7A12 cells, respectively. Each monoclonal
antibody was purified using protein G column. We used 23 kinds of cancer cell lines including
SH-10-TC, SUIT-2, NCI-H2052, and NCI-H28 and one kind of transformant cell, HaCaT. Each
trichothecene (deoxynivalenol [DON], T-2 toxin, and verrucarin A [VA]) was bound to lysine-residue
of each monoclonal antibody by organic synthesis. Cytotoxic evaluation was performed using
Sulforhodamine B (SRB) method and water-soluble tetrazolium (WST) method.

The cytotoxic assay showed that the pattern of trichothecenes-induced toxicities showed little
variation among the cell lines, with the trend of toxicity being in the order of D-type > A-type >
B-type. More toxic trichothecenes such as VA and T-2 toxin tended to show wider range of ICso
among the cell lines, while less toxic trichothecenes showed similar ICso.

According to FACS analysis, many cell lines excepting HL-60 showed high expression of all three
antigens examined, but some did not express both EphA2 and EpCAM. In case of small size of
trichothecenes such as T-2 toxin, HT-2 toxin, diacetoxyscirpenol and DON, there was no less
binding affinity in trichothecene-bound monoclonal antibody than antibody itself. On the other
hand, in the case that VA, a larger macrocyclic molecule, was bound to monoclonal antibody,
VA-bound antibody has less affinity toward its antigen than the antibody itself.

In this study, trichothecene-bound anti-EpCAM antibody tended to more toxic to the cell lines
expressing EpCAM antigen, such as SUIT-2 and HaCaT cells. On the other hand,
trichothecene-bound anti-EphA2 antibody tended more toxic to those expressing EphA2 antigen,
such as NCI-H2052 and NCI-H28 cells. It means that antigen-specific toxicity was induced by these
trichothecene-bound antibodies. Next, we will aim to perform the similar experiment using

three-dimensional cell culture model, which can mimic human organs better.
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3) "High-resolution Imaging of Sub—millimeter Water Masers in the nuclear region of Circinus
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Z2Z L Cui et al. 2023, Nature, 621, 711; Hagiwara 2024, HEERFAE HIRE A, 68, 89;
Hagiwara et al. 2021, The Astrophysical Journal, 923, 251; Hagiwara et al. 2022, Galaxy, 10,
114; Izumi et al. 2023, Science, 382, 6670

VI) Summary

At the center of active galaxies lie objects known as Active Galactic Nuclei (AGN), shining with
brightness exceeding the sun by over 10 trillion times. The source of the huge brightness is
thought to be a gravitational energy released from matter falling (mass accretion) onto a super
massive black hole (SMBH) residing at the center of AGN. Our primary aim is to detect an
evidence for the mass accretion feeding SMBH, driving what is known as a jet—an outflowing
plasma emitting immense luminosity.

Observational studies thus far suggest that the accretion in galaxies harboring AGN generally
does not occur beyond several parsecs (about a few tens of light-years) from the center of
galaxies. However, the dynamics of dense molecular gas, forming torus or disk-like structures
around AGN centers, await clear interpretation regarding their role in the mass accretion
process.

Our study aimed to detect evidence of mass accretion feeding SMBHs, hypothesizing that dense
molecular gases fall onto SMBHs within about 1 parsec from the AGN center, even closer than
the torus/disk structure surrounding SMBHs. Utilizing data from the Atacama Large
Millimeter/submillimeter Array (ALMA) telescope in Chile, offering highest spatial resolution
at sub-millimeter wavelengths, we addressed to resolve the inner sub-parsec structure of AGN
in the Circinus Galaxy. To identify gas motion as detailed as possible within the inner regions
of AGN, we conducted the archived data analysis of 321.226 GHz water maser line in the 1029-
936 transition towards the center of the galaxy at 0.02 acrsecond angular resolution (equivalent
to ~0.42 parsec), enabling detailed measurements of velocity fields of the maser to calculate gas
motion and mass within the inner disk edge.

Our data analysis revealed distinct velocity gradients traced by the maser spot distribution,
explicable by Keplerian rotation bound by the strong gravity due to the central SMBH.
Additionally, we observed Doppler-shifted velocity components with significant time variability
of the flux density, suggesting molecular outflows potentially originating at near the center of
the Circinus Galaxy, which should be examined with further observations.

Furthermore, a study of the well-known giant elliptical galaxy M87 provided the first evidence
of black hole spin and elucidated the launching mechanism of the spectacular radio jet, further
supporting the presence of mass accretion onto AGN centers. Through collaboration and
contributions to enhancing the performance of the East Asia Very Long Baseline Interferometer
(VLBI) Network, including VERA (VLBI Exploration of Radio Astrometry) telescope in Japan,
we achieved such significant results.
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VI) Summary (335 400 HEERLE)

The aim of this project was to shed light on the making of Middle English Romance, Sir Orfeo by
focusing on the analysis of the composition of the version contained in MS Harley 3810 housed in the
British Library. MS Harley 3810 is one of the existing three manuscripts that contain Sir Orfeo that is
preceded by the version in MS Advocates 19.2.1, which is believed to be the base text of Middle English
Sir Orfeo. The analysis of MS Harley 3810 was hoped to yield information that would help find the
foundation and the making of Sir Orfeo, which is still unclear.

The research comprised of three steps: 1. analysis of foregoing research on Sir Orfeo, 2. analysis
of Sir Orfeo with reference to the digital data of MS Harley 3810, and 3. analysis of MS Harley 3810 for a
clue to connecting the Greek mythology Orpheus to Middle English Sir Orfeo.



Through the analysis of MS Harley 3810, more evidence of the making of Middle English Sir
Orfeo has been collected. However, the link between the Greek mythology Orpheus and Middle English
Sir Orfeo is has not been established yet. Further research on Medieval French Romance works is hoped

to elucidate the link between Orpheus and Sir Orfeo.
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VI) Summary (55 400 HEEFRE)

Using human resource management practice data from "Toyo Keizai CSR Survey" and
financial data from the "Nikkei-NEEDS Financial Quest", we analyzed whether firm-level
productivity was affected in firms that approved multiple job holdings during the period of
work style reform and the Covid-19 epidemic. The results showed that productivity tended to
increase in firms that had approved holding multiple jobs prior to the Covid-19 pandemic. In
addition, the effect was observed in firms that had introduced a career development support
system within the firm, which can be interpreted as meaning that firms that place emphasis on
human resource development can benefit from the approval of multiple job holdings.

Currently, we are using the above analysis method to obtain productivity estimates. The
results show that the effect of approval of multiple job holdings on productivity was observed

before the outbreak of the new coronavirus, but not for firms that approved multiple job



holdings after the coronavirus outbreak. This result can be interpreted as follows: the approval
of side jobs before the coronavirus outbreak was intended to promote innovation through
second jobs, as proposed in the "reform of work styles," while the number of approved side jobs
after the coronavirus outbreak was relatively high to secure income for employees in an
environment where their main job was restricted. This can be interpreted as being due to the
fact that the number of employees who were approved for side jobs to secure income in an
environment where their main job was restricted.

To confirm this trend, we conducted a separate analysis of firms that have adopted systems
to promote human resource development, such as career development support systems, which
is information on other personnel policies obtained from the "CSR Survey," and firms that have
not adopted these systems, in firms that are considered to place a high priority on human
resource development, We were able to observe the impact of the second job authorization on
productivity in firms that were considered to be focused on human resource development.

Based on the above analysis, we plan to conduct an additional analysis as a robustness check
of the impact of multiple job holdings approval and the impact of other HR policies
(discretionary work, short-time regular employees, flexible paid leave, etc.) in industries that
have been significantly affected by the new coronavirus. In writing the 2024 paper, we would
also like to add the 2023 CSR Survey purchased with grant funds and the 2023 financial data
to examine the longer-term impact of multiple job holding approval. As a future research topic,
the impact on changes in the work environment of mainline firms other than productivity
(working hours, overtime hours, annual salaries, and number of employees) also remains to be
analyzed. After writing the paper for this study, we plan to continue examining the effects of

measures to authorize side hustles promoted as part of the "reform of work styles.
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VD) Summary (J55 400 HLEEFEED)

Roads connecting rural Africa are often constructed by residents themselves, gradually expanding in
response to changes in traffic volume. Consequently, rural road standards and accessibility are widely
unknown to researchers, leading to insufficient research on policy evaluation for rural roads. Typically, due to
the substantial costs associated with constructing transportation infrastructure, development in economically
advanced regions where investment returns are perceived as high is prioritized. Road development tends to

prioritize economically and politically favored regions, where geographical and socio-economic attributes



become confounding factors, potentially leading to spurious correlations between roads and variables such as
consumption and agricultural production. Although studies addressing such issues have emerged in various
forms recently, consistent results regarding the positive effects of road construction on consumption and

income have yet to be established.

In Ethiopia, the Universal Rural Road Access Program (URRAP) implemented since 2010 aims to connect
all villages to all-weather roads. This program focuses on constructing all-weather gravel roads capable of
withstanding the transportation of inputs and crops. Data on road passability before and after the initiation of
URRAP are available for all roads accessible to vehicles. Using this data, the study compares the effects of
rural road construction on grain yields by differentiating between the effects of increasing roads and

improving connectivity to local markets.

While planning to conduct difference-in-differences analysis and propensity score matching, the study
initially performed fixed-effects estimation with grain yield as the dependent variable. The results showed
that as road construction progressed and travel time to markets decreased, overall grain and maize yields
increased. However, the effects varied significantly across different types of grains, with minimal or
insignificant effects observed for teff, barley, and wheat. Conversely, decreasing travel time to roads
significantly increased wheat yields but had no significant effects on other grains. When considering grain

yield alone, reducing travel time to markets had a larger effect than reducing travel time to roads.

As pathways through which rural road construction positively affects grain yields, dissemination of
information on fertilizers and high-yield seeds and increased supply in response to demand from urban areas
are conceivable. The study intends to include variables such as agricultural and non-agricultural incomes and
adoption of modern agricultural inputs as dependent variables and conduct estimations to elucidate
underlying pathways. Additionally, to address endogeneity problem, the study plans to conduct

difference-in-differences analysis and propensity score matching.
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VI) Summary (5555 400 HEEFRAL)

In recent years, with the continuous promotion of urbanization in China, there has been a
tendency for population and economic activity to concentrate in metropolitan areas and central
cities, and we consider the influence of regional characteristics such as city level on worker
wages. The purpose of this study is to clarify the impact of changes in the spatial structure of
Chinese cities on the wages of peasant workers. In the previous study, there were many urban
structures or urban space structure and labor wages. In spatial economics, the geographical
distribution of economic activities is determined by agglomeration and dispersion, so it is
necessary to capture not only the agglomeration effect within a city, but also the changes in
urban spatial structure brought about by the dispersion effect between cities. Furthermore,
under the dual structure of urban and rural areas in China, not only urban workers should be
considered, but also the inter-regional mobility of migrant workers. Therefore, this study
focuses on the spatial distribution of urban population and economic activities. Based on the
general equilibrium model of spatial application considering the inter-regional movement of
migrant workers, and on the basis of establishing the hypothesis of wage determining factors, a
econometric model using micro data from Chinese cities is constructed to elucidate the impact
of urban spatial structure changes caused by agglomeration and dispersion on migrant worker
wages.

In order to clarify the impact of changes in urban spatial structure on the wages of migrant
workers in China, this study focuses on establishing measurement and econometric models for
changes in urban spatial structure. Focusing on the spatial distribution of urban population
and economic activities, a hypothesis on wage determinants is established based on the spatial
application of the general equilibrium model considering the cross regional mobility of migrant
workers. On this basis, the changes in urban spatial structure are measured by the "cohesion"
of urban density and the "dispersion" of distance between cities. In this way, while capturing
the changes in urban spatial structure caused by agglomeration and dispersion, based on
China's urban micro data, statistical empirical analysis is conducted through dynamic panel
data models and media effect models to reveal the impact of urban spatial structure changes on
the wages of migrant workers.

In the study activity of last year, the construction of database and elementary analysis were
carried out mainly. Moreover, the economic growth of Asian countries, and the problems such as
the "trap of middle-income countries", and the role of Asia in the global economy have been

clarified.
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VI) Summary (5555 400 HEEFRAL)

This study extends the general focus on property management into the area of agriculture, particularly farmland,
to find reasonable solutions for some unfavorable issues within the current Japanese agriculture. My hypothesis is
that securitization, which currently is not seen as a valid solution for Japanese farmland activation, can work for
Japanese agriculture, if it can be applied to farmland management. Therefore, the study has been executed with its
focus placed on Japan’s past experience regarding general real estate securitization, whose publicly traded version
(J-REIT) was introduced in 2001 with two listings on the Tokyo Stock Exchange, and has been evaluated as a key
driver to revive the Japanese real estate market after the big bubble burst in the early 1990s.

Specifically, the research has started with data collections and arrangements regarding costs for farmland
management, which we can be accessed openly, but which cannot be applied in a systematic fashion. Parallel
research has started examining Japan-specific regulations for general real estate utilization and for city planning,
as the same plot of land always experiences conflict between preservation and development. Both regulations and
data interact with each other, which provides the crucial background of this study.

The findings are summarized in the discussion paper released by MAGKS Joint Discussion Papers in
Economics, coordinated by Philipps University Marburg School of Business and Economics based on the oral
presentation at the international Workshop of Philipps-Universitat Marburg, Université de Strasbourg, and Toyo
University in September 2023. The title of this paper is “Japan-Specific Viewpoints for Bridging City Planning
and the Industry of Agriculture” by Noriko Ashiya. The paper provides new insight for Japanese land use policies
and regulations, which provides positive assertions for the collaboration between city planning and the agriculture
industry, which has long been separated, looking in different directions.

The extension of this research is scheduled to be presented at the annual meeting of the European Real Estate

Society in June 2024, with an additional supplement on financial analysis.
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VI) Summary (5<5E 400 HFEFEEL)

Econometric methods are to analyze individual data from the East Asia Social Survey (EASS)
project's 2016 Family Survey (hereafter referred to as the Survey). Since this study was motivated by two
previous studies - Hayo and Ono (2010, Journal of Socioeconomics) and Hayo and Ono (2011, Journal
of the Japanese and International Economics), we decided to target two questions in the Survey: (1) the
question asking whose responsibility it is to ensure the livelihood in old age, and (2) the question asking
whether married men and women should provide financial support to their own parents. (1) consisted of
three questions. More consistent with the above two previous studies are questions v201nb_jp and
v201nb_cntw, but unfortunately no similar Korean data exist. On the other hand, v201, as well as v179
and v180, are asked in all four countries. Therefore, in addition v201nb_jp and v201nb_cntw, we decided
to analyze these as well.

We began by analyzing v201nb_jp and v201nb_cntw. While estimating models, we found that the
results differed considerably by gender in each country, as well as by country. Looking across the three
countries by gender, there are no factors common to all three countries for women. For men, age and
spousal education are influential in all three countries, but the direction of the influence differs. In Japan
and Taiwan the pattern is inverted U-shaped, while in China the tendency is monotonically an
individual/family responsibility as age increases. The direction of spousal education is reversed in
Japan/China and Taiwan. In Japan/China, a higher level of spousal education increases the tendency
towards the responsibility of the individual/family, while in Taiwan, conversely, the tendency is towards

the responsibility of the government. Refer to the full paper to be published for the complete and more



retailed results.

Next, we set out to analyze v201. As noted earlier, the reason for dealing with this question was the
existence of Korean data. However, we found that the estimation did not converge and that meaningful
results could not be obtained with the Korean data. In the analysis of v179 and v180, a counterintuitive
trend was revealed: the more government responsibility-oriented people in v201nb_jp and v201nb_cntw
thought that married men and women should provide financial support to their parents. Factor analyses
suggested that these are realization of quite different attitudes. Therefore, treating the analyses of
v201nb_jp/v201nb_cntw and v179/180 in one paper would result in a loss of coherence in the argument.

Therefore, we decided to postpone the analysis of v201 and v179/v180 for future studies.

=
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A Study of Applicability of ESG Indicators in incentive Compensation
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VI) Summary (55 400 HLEEFEED)
The regulations of incentive compensation include Corporation Law, Corporation Tax Law
and accounting standards (regulated by financial instruments and exchange law) in Japan.

These regulations affect mutually, but the modified Corporate Governance Code (especially, the



Corporate Governance Code in 2018) was starting point of changing regulations of incentive
compensation.

The Corporate Governance Code in 2021 describe “With the aim of increasing corporate value
over the mid- to long-term, it is becoming increasingly important to positively and proactively
address factors related to sustainability (including environmental, social and governance
factors), not only as a risk, but also as earning opportunities”. It means that the Corporate
Governance Code enhances ESG in sustainability.

But Performance-related remuneration in Corporation Law does not include ESG Indicator.
There are issues that are handled differently. Companies adopting ESG Indicators are on the
rise. On the other hand, there is a "greenwash" issue and there is not enough consensus on ESG
Indicators. Therefore, it is necessary to examine the applicability of ESG Indicators while
monitoring the status of disclosure on ESG.

And I examined the treatment of remuneration for officers in Corporate Tax Law. Because
the treatment of remuneration for officers (Exclusion of Remuneration for Officers from
Deductible Expenses in Article 34) can affect incentive compensation. In this study, I have
reviewed a recent court case. Judgment of Tokyo District Court, March 23, 2023, held that
there is the amount of remuneration paid for its officers that is specified by Cabinet Order as
an amount which is unreasonably high. This case has features about the calculation is based on
the average of the highest remuneration for officers in similar industries, and this average of
the highest remuneration for officers is weighted using sales, revised operating income, and

individual equivalent income. I point out that this may suggest that the operation is not stable.
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VI) Summary (<55 400 HFEREE)

Amidst the international trend towards sustainability, Japan has also addressed its
commitment to sustainability challenges, exemplified by the introduction of the
“Corporate Governance Code, June 11, 2021” and the “Guidelines for Investor and
Company Engagement, First Revision: June 11, 2021”. Furthermore, in the “Basic
Policy on Economic and Fiscal Management and Reform 2022, the Japanese
government is considering the introduction of a new legal entity, the Benefit
Corporation (BC), to undertake public roles. Reflecting on the global developments,
the United States introduced the BC legislation in 2010, allowing for-profit

corporations to pursue public interests by maximising shareholder value while



maintaining limited liability.

Drawing inspiration from the U.S. BC system, my research analysed and examined
its implications and proposed insights for implementation. Furthermore, leveraging
this concept, my research expanded its focus to the rapidly evolving field of Artificial
Intelligence (AI) services, aligning with maximising shareholder welfare. Through
investigating and analysing the establishment of trusted Al and risk management in
Al service operations, the social implementation of Al services necessitates instilling
trust in users and customers while ensuring that Al service providers and developers

are not unduly constrained.

The utilisation of Godo-Gaisha from a corporate law perspective was proposed as the
operating entity for Al service operations. Through the insights drawn from U.S.
Series LLCs, the vertical and horizontal risk insulation mechanisms from the risk

mitigation strategies were discussed.

In conclusion, the initiatives of my research in sustainability and corporate
governance, including the potential introduction of the Certificate of Benefit
Corporation and the utilisation of Godo-Gaisha for Al services, discuss addressing
societal challenges while maximising shareholder value. By drawing lessons from
international models and tailoring them to local contexts, my research suggests that
Japan could foster a business environment conducive to innovation, trust, and

responsible corporate behavior.
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VI) Summary (5555 400 HEEFRAL)

Leaders’ stress has increased in hybrid work environments because team management
has become more complex, with team members being dispersed both spatially and temporally.
Hybrid work is expected to become the mainstream work style in the future, and it is essential
to develop leaders who can respond to this trend with stress and build sustainable
organizations. This study focused on mindfulness to explore how to utilize it as a strategy to
develop the skills necessary for leaders in the hybrid era.

This study was conducted by exploring the latest theory and practice through literature
research, by participating in academic conferences and training sessions, and by examining the
compatibility of theory and practice. This research is interdisciplinary, covering a wide range of
fields including medicine, psychology, management, brain science, and Buddhist studies.

This study focused on mindfulness and the importance of stress management. Chronic
stress can lead to burnout, which brings negative attitudes toward work, lethargy, absenteeism,
and turnover, as well as headaches, insomnia, coronary artery disease, and a weakened
immune system. This research took the position that prevention of chronic stress is important.

This study investigated mindfulness in the business world, cognitive therapy, and
behavioral medicine fields. Specifically, Google’s SIY (Search Inside Yourself, a
mindfulness-based emotional intelligence (EI) curriculum), MBCT (Mindfulness-based
cognitive therapy, developed to prevent depression relapse), and MBSR (Mindfulness-based
stress reduction, developed as chronic pain treatment). MBSR has its roots in Buddhism and
offers several different meditation techniques.

Our previous research suggested the use of coaching to compensate for the weaknesses of
mindfulness. In addition, this study concluded that one-on-one coaching is ideal because stress
differs from person to person.

This study takes the position that it is important for leaders in the hybrid era to prevent
chronic stress, and proposes incorporating mindfulness into coaching as a countermeasure that
can be taken by individuals and supported by organizations. When leaders practice
mindfulness and serve as role models for their teams, they are expected to have a ripple effect
that positively impacts the entire team, fostering a psychologically safe organizational culture,
and building a sustainable organization.

Incorporating mindfulness into a coaching session requires some ingenuity. MBSR and
MBCT offer many variations in mindfulness practice. Since MBSR is influenced by Zen,
exploring Zen ideas and methods may be helpful. Our future research will be to consider how to

incorporate the theoretical results of this study into practice in coaching.
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VI) Summary (5555 400 HFEFREEE)

In this study, care is collectively defined as the acts that children, guardians (Article 6 of the

Child Welfare Law), persons with disabilities, and persons requiring nursing care seek from

others to fulfill their daily needs, which include housework, education and childcare, nursing,

caregiving, and watching over and supervising, as well as diverse other acts.

Socially indispensable care has traditionally been regarded differently from earned acts in
the labor market and has not been properly understood, thus positioning care-absent workers
as legal entities primarily responsible for rights and obligations. Therefore, the first objective of
this study is to consider adults who are responsible for both care and earned labor as legal
subjects. Furthermore, we aimed to take an "individualized and party-centered" fundamental
rights approach to the rights of those in need of care, who are often treated as objects.

Because of the accumulation of decisions of the Federal Social Court regarding the
party-centered perspective according to individual circumstances, the research method was
based on a comparison with German law. Through this research, we confirmed that the rights
stipulated in the Social Code, such as the individual's right to express wishes and make choices
(Wunsch- und Wahlrecht; Right to wish and choose), have been concretely developed in
individual laws as well.

In the course of conducting this study, which targets the care of the next generation and the
care of persons with disabilities, we became convinced that a critical issue is the need to
transform Japan from a "nation that does not guarantee care" to a "nation that guarantees
care," and to institutionalize this in a concrete manner. To this end, it is necessary to promote
fundamental rights and human rights that allow people the freedom to make equal choices in
social, occupational, and family life. Social security alone cannot accomplish this task. It covers
labor policy, immigration policy, family policy, housing infrastructure, and the guarantee of
educational opportunities. In addition, the rights approach of persons with disabilities is
multifaceted in terms of their lives, developing from daily shopping, education, and vocational
activities, as well as accompanying and assisting them on vacations and trips. In this study, we
could not begin to reconstruct caregiving as a right from an "individualized and party-centered"
perspective that enables individuals to live independently, although people in need of care are
those with disabilities in terms of social participation. We would like to make this a task for the

future.
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VI) Summary

Value intervention studies have not sufficiently segmented their targets. This study aimed to
examine effective segmentation for interventions in people's value-seeking. Mixed research
methods were employed, combining qualitative (interviews and document analysis) and
quantitative (questionnaires) research. Qualitative research was conducted in Japan, Italy, and
the United States in the main language of each. Quantitative research was conducted in Japan
and the United States.

Online surveys conducted in Japan and the United States have highlighted the enigma of
understanding people whose values differ from one’s own. This finding reveals that individuals
positioned at a distance from each other in the Schwartz value circumplex model not only have
diverging values but also struggle to comprehend the values of others. This confirms the
existence of a continuous conflict in society, necessitating the establishment of a new research
field that has hitherto remained unexplored.

During the interviews conducted in Italy, many Italian participants expressed their joy and
enthusiasm when describing the importance of the relationship between friends, encapsulated
in the Italian word “Amicizia.” Several interviewees suggested that being more attuned to
“Amicizia” could positively impact people’s prosocial behavior. However, some interviewees
emphasized the sense of responsibility for others when describing “Amicizia,” while others
emphasized enjoyment. Segmenting “Amicizia” into two types, with only the former leading to
prosocial behavior, is supported by daily behavioral observations of Italian people in Rome.
This hypothesis, however, warrants further investigation.

Additionally, this study demonstrated the ongoing impact of each language system as an
opportunity to develop interpersonal skills. Many languages, including Italian, use both
parenthetical and honorific modes, such as “Tu” (KIMI) and “Lei” (ANATA). However, the
interviews revealed numerous instances of confusion, failure, and surprise among Italians
when switching between honorific and informal modes on a daily basis. In contrast to other
countries, the communication mode of Japanese people is generally honorific. Even among
friends, Japanese adults sometimes choose honorific forms to communicate with each other.
Conversely, in the United States, a friendly mode is deliberately employed from an early stage
when making business contacts. These findings suggest that specific methods are used to
reduce interpersonal distance in Japan, indicating that the Japanese language system offers
fewer chances to practice psychological interpersonal distancing skills.

The results of the mixed methods research in this study contribute to establishing a new field

of research and theory building through the segmentation of intervention targets.
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VI) Summary (5<5E 400 HFEFEEL)
In recent years, the Sustainable Development Goals (SDGs) have focused on marine plastics,
which are a concern for the destruction of marine ecosystems. On the other hand, the actual
status of microplastics (MPs) transmitted through the atmosphere and health impact
assessment are unclear. Until now, there has been no example of measuring the amount of
AMPs deposited on the canopy of a forest, which is a typical land surface in Japan. The
concentration of AMPs varies considerably depending on the measurement location, and may
exist at low concentrations (Revell et al. 2021), making it difficult to evaluate using AMPs when
considering methods for measuring the amount of deposition. Therefore, in this study, we
aimed to establish a measurement method for the deposition and supplementation of AMPs in
forests, and conducted a basic study on a method for measuring the amount of AMPs deposited
in the forest canopy using sulfate ions in aerosol particles as a tracer of AMPs. The chemical
nature of sulfate ions is such that there are no artifacts due to volatilization during collection of
aerosol particles.

Observations were conducted on pastureland from September 24th to 29th, 2023 (5 days).
The observation time was approximately every day. In this study, we used the relaxed eddy
accumulation (REA) method, which is a micrometeorological measurement method. The REA
method is a method that collects the target substance separately when the vertical wind speed
is in the vertical direction and calculates the flux. Aerosol particles were collected in the REA
measurement system using a PMas cyclone filter pack (PMz5S-FP). In the PM2.5S-FP used in
the REA method measurement system, the sucked air passes through a PMz5 cyclone and then
a two-line distributor, where particles in the sucked air are collected. In order to check the
problem of particle loss to the distributor and leakage of the suction atmosphere at each part,
the aerosol particles were collected by a method of continuous collection of using PMz5S-FP (the
reference method) in order to compare with the REA method.

As a result of comparing the sulfate ion concentrations obtained by the REA method and



the reference method, the concentration ratio was approximately 1:1. Therefore, it was
confirmed that there were no problems with PM25S-FP in the REA method measurement
system. The deposition velocity (Va) calculated in this study was 0.29 + 0.17 cm s! (n = 5). This
Va value was similar to the literature value of sulfate ions (0.42 + 5.94 cm s'1, n = 46) measured
in grassland using the same method as in this study (Myles et al., 2007). Therefore, we

confirmed the validity of the REA measurement system used in this study.
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Manufacuturer SAITO SEISAKUSHO CO., LTD.
Model FG-11

Bore $27.0 mm

Stroke 19.0 mm

Displacement 10.9 cm’

Speed Range Apporx. 2000-9500 rpm

Ignitor Spark plug
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Undesirable Event

1st. Element

2nd. Element

3rd. Element

4th. Element

Engine stall at higher
hydrogen flow rate

Decrease in output

Less compression

Decrease in charging efficiency

Decrease in intake valve lift

Decrease in exhaust valve lift

Tighter movement of valves

Leaking through a piston ring

Rapid expansion of the cylinder

Miss fire

Out of flammable limit

Decrease or increase in flow rates

Insufficient spark energy

Increase in compression work

Pre-ignition

Inappropriate ignition timing

Increase in losses Friction loss Insufficient lubrication
Cooling loss Higher engine wall temperature
Exhaust loss Higher exhaust gas temperature
Pumping loss Increase in flow resistance in intake or exhaust manifold

Unburned loss Decrease in reaction rate etc.
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VI) Summary
Realization of reliable hydrogen combustion aero engines would be necessary to future aircrafts,
and it also enables UAVs (Unmanned Aerial Vehicles) to choose various types of power sources.
Some studies to run a micro reciprocating engine with hydrogen fuel were conducted. FG-11 4-
stroke gasoline engine for radio-controlled model airplanes which have a displacement of 10.9
[cm3] was used.

Spontaneous ignition temperatures of hydrogen-air mixture were calculated with

SENKIN code. The temperatures were lower than that of the mixture after compression



adiabatically. It showed spontaneous ignition will not occur during its compression process for
this engine.

An experimental apparatus with the engine was build. Hydrogen and air were
premixed in a chamber before entering the engine. Mass flow rates of hydrogen, air, lubricant,
and gasoline were measured. The temperatures on the cylinder walls, the intake/exhaust valves
and exhaust gas temperatures were measured with K-type thermocouples or an infrared camera.
Pressure in the cylinder and engine rotating speed were also measured.

The engine showed excellent startability. Hydrogen-air premixture immediately ignited
after supplying hydrogen fuel. Lubricant was supplied from a fuel pump which supplied gasoline
originally. This method was effective to distribute the lubricant within the engine. Turbine oil
was better than anti-rust lubricant. When the equivalence ratio of the premixture was under
0.2, the continuous operation was achieved.

However, the engine speed gradually decreased, and it eventually stopped in higher
hydrogen flow rates. Possible factors causing the engine stalls were defined using FTA method.
The temperature distributions on the engine surface and its tips of the valves were measured
during operation with hydrogen or gasoline. No significant difference between these
temperature distributions was identified.

The pressure in the cylinder rapidly increased before the TDC right before the stopping.
It was considered that pre-ignition during the compression process occurred. This could cause
the engine stalls. That is, as the hydrogen/air mixture ratio increases, the reaction rate increases.
If pre-ignition occurs in this condition, the compression work of the engine will increase and the
output will decrease. This results in decreasing the engine speed and the intake air flow rate,
but since hydrogen is supplied at a constant flow rate, the mixture ratio becomes even higher.
It is assumed that the engine stalled by falling into like this vicious cycle.

When the ignition timing was delayed to prevent the pre-ignition, the engine has
succussed in its continuous operations in higher hydrogen flow rates. The performances
obtained were the output power 260[W] and the thermal efficiency 0.22 at the equivalence ratio

0.5 and the engine speed 7500[rpm].
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VI) Summary (5555 400 HFEFREEE)

In 2021, I succeeded in formulating the unsolved problem “Chebyshev's bias" regarding the
bias in the distribution of prime numbers, which was pointed out by the 19th century
mathematician Chebyshev and confirmed its existence under the assumption of the Deep
Riemann Hypothesis. The following year, in 2022, the results were extended to "bias in the sign
of the Ramanujan t© function" and then generalized to "bias in the sign of the coefficients on the
elliptic curve" (in collaboration with Nobushige Kurokawa and Ikuya Kaneko). In this study, we
aim to further extend these results and extend elliptic curves to more general Abelian varieties.

For general Abelian varieties, if we focus on the H1 part of the cohomology, we can formulate
"Chebyshev's bias" in the same way as for algebraic curves. Using this method, we attempted to
approach the research problem by first extending algebraic curves sequentially starting from
the already proven case of elliptic curves. In 2022, Yoshiaki Okumura proved the existence of
“Chebyshev bias" for “‘prime-degree Fermat curves" under the assumption of the Deep
Riemann Hypothesis. By generalizing this method, we began our research with the goal of
observing phenomena for Fermat curves of non-prime degree.

The research results can be broadly divided into three categories. The first is progress
regarding the “Chebyshev bias on algebraic curves" among abelian varieties, which was the
main objective of this research. For general algebraic curves, we proved a formula that
expresses the "difference of weighted counting functions" using the order of the zero at 1 of the
second-moment L function. As a result, if the second- moment L function has a zero or a pole at
1, it is possible to prove the existence of "Chebyshev's bias" under the assumption of the Deep
Riemann Hypothesis, and to find the class of prime numbers towards which a bias exists. This
result was presented orally at the Autumn General Subcommittee of the Mathematical Society
of Japan in September 2023 as joint research with Hana Tanaka. In general, there are various
cases as to whether a second-moment L function actually has a zero or a pole.

The second result was to identify it for the “‘fourth-degree Fermat curve over the field of
rational numbers" and to prove the existence of “"Chebyshev's bias" under the assumption of
the Deep Riemann Hypothesis. This is joint research with Yoshiaki Okumura and is an
extension of the results for the case of “"prime-degree Fermat curves" proven by Okumura last
year. We showed the existence of Chebyshev's bias under the assumption of the Deep Riemann
Hypothesis. I am currently writing a manuscript based on this result as a co-authored paper
with Okumura.

The third research is online collaborative research with Arshay Sheth of the University of
Warwick, UK. Mr. Sheth became interested in my research and contacted me. We carried out
additional online joint research in 2023. This is a close examination of the results when only
the Riemann Hypothesis is assumed, rather than the Deep Riemann Hypothesis. This project is

still in progress.
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1) Sei et al., (2013), Isolation and characterization of bacterial strains that have high ability to
degrade 1,4-dioxane as a sole carbon and energy source. Biodegradation, 24, 665-674
2) Inoue et al., (2020), Stimulatory and inhibitory effects of metals on 1,4-dioxane degradation

by four different 1,4-dioxane-degrading bacteria. Chemosphere, 238, 124606
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VI) Summary (J<5E 400 HEEFEEL)

1,4-Dioxane is a persistent chemical substance suspected of being carcinogenic to humans,
and is difficult to degrade and remove by conventional wastewater treatment method. The
existence of microorganisms capable of degrading-1,4-dioxane and the successful isolation of
microorganisms have raised expectations for the use of degrading bacteria in wastewater
treatment method. In general, biological wastewater treatment processes have been reported to
have activating and inhibitory effects depending on the type and concentration of metal
elements in wastewater. In this study, the effects of Fe(II), Cu(Il), and Co(II) addition on
1,4-dioxane treatment performance were investigated in a continuous test system using a
carrier on which 1,4-dioxane-degrading bacteria (Pseudonocardia sp. strain D17) were
immobilized.

A cylindrical acrylic reactor with a reaction volume of 1.44 L. was used for the continuous test.
The tank was filled with 15% (by volume) of the test carriers. The temperature in the reactor
was maintained at 25 °C using a water bath. The pH in the reactor was adjusted to pH 7.6
using a pH controller.

The effect of Fe(Il) on treatment performance was investigated. In all systems, the
concentration of 1,4-dioxane in the treated water was below the effluent standard (0.5 mg L)
at Fe(Il) addition concentrations of 100.4~1004 pg L'1. On the other hand, in the 0 pg L't Fe(1I)

system, the treatment performance was unstable and could not stably maintain the



concentration below the effluent standard value.

The effect of Cu(1l) on treatment performance was also investigated, and the concentration of
1,4-dioxane in the treated water could be treated to below the effluent standard in both systems
at Cu(Il) addition concentrations of 0 to 64 pug L-1. On the other hand, the performance of the
systems with Cu(II) addition concentrations of 6.4 and 64 pg L1 were able to treat to lower
concentrations than the system with Cu(Il) addition concentration of 0 ug L1,

Finally, the effect of Co(II) on 1,4-dioxane treatment performance was investigated in the
continuous test system: In Run 1 without Co(II), the concentration of 1,4-dioxane in the treated
water decreased immediately after the start of the test, but could not achieve the effluent
standard value (0.5 mg L'}) or less by day 30. On the other hand, the concentration of CoII) On
the other hand, in Runs 2 and 3, where Co(1l) was added, the concentration of 1,4-dioxane in
the treated water could be treated to below the effluent standard value, and the difference in
treatment performance was confirmed, especially in the low concentration range, depending on

whether Co(Il) was added or not.
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Development of a hyperthermia treatment system with in vivo
temperature monitoring function
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VI) Summary (5555 400 HEEFRAL)

It has been confirmed that cancers are thermosensitive and die when heated to 43+0.5°C for
a certain period of time. Based on this clinical fact, hyperthermia has been used in combination
with chemotherapy and other therapies to treat cancer in various tissues, with improved
results for shallow cancers. However, for deep cancer, the nature of the electromagnetic waves
used for heating makes it difficult for the heating energy to reach deep into the tissues, and
many cases of abnormal heating (low-temperature burns) of tissues around the applicator have
been reported. Under these circumstances, intraoperative in vivo temperature distribution
monitoring is essential to ensure safety. However, since many heating treatment systems in the
field of cancer thermotherapy use electromagnetic waves as a heat source, real-time
temperature distribution monitoring technology while heating has not been established.

Against this background, our research group has been working to develop a new technology
to overcome these problems. Specifically, we have developed a "cavity resonator heating
system" that can heat deep heating targets in a non-contact state, and have investigated its
heating characteristics through both heating experiments and computer simulations. In the
study of temperature distribution monitoring systems, we have experimentally demonstrated
the possibility of noninvasively measuring the temperature distribution in the body in the
region of the image from ultrasound images of the affected area before and after heating. In
this study, we aim to develop a highly accurate and safe noninvasive heating therapy system by
combining these two noninvasive technologies for heating therapy and temperature
distribution monitoring, respectively.

In this study, we evaluate the temperature distribution by ultrasonic imaging for various
cavity applicator shapes that we have designed and fabricated, and investigate their
temperature measurement accuracy, influence on heating, and electromagnetic interference
when used simultaneously, both from heating experiments using a muscle-equivalent agar
phantom and computer simulations using FDTD analysis method. We will examine the
accuracy of temperature measurement and its effect on heating, as well as electromagnetic
interference when used simultaneously, both from the perspective of heating experiments using
muscle-equivalent agar phantoms and computer simulations using FDTD analysis methods. In
addition, to further develop the research, we designed and fabricated a prototype of a
simultaneous heating applicator for both legs for knee osteoarthritis, and evaluated the deep
heating performance using the new applicator from both experimental and computer
simulation perspectives.

The research results show that the temperature monitoring system developed in this study is

useful in the field of hyperthermia treatment or thermal rehabilitation.
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VI) Summary (55 400 HLEEFEED)

The purpose of this study is to analyze residents' awareness and behavior toward
source separation of household waste and the factors that influence them in developing
countries. The target area is Sri Lanka, where the supply of organic fertilizers is insufficient
despite the introduction of an organic fertilizer policy in agriculture, and where it is expected to
promote the separate collection and composting of waste from households with high organic

content. In this study, interviews and online questionnaire surveys for local residents



regarding their attitudes and behaviors toward the separate collection and composting of
organic waste were conducted, and the factors that influence their attitudes and behaviors
toward separate collection were analyzed.

A questionnaire survey was conducted in two ways to determine the status of waste
generation and sorting, willingness to cooperate with separate waste collection, and challenges
and incentives to do so. The first was an interview-based survey of residents in the western
district near the capital city. 150 households were randomly visited from each of the districts
where municipal waste collection was implemented (collection districts) and those where it was
not (non-collection districts), and asked to complete an interview. This survey was conducted in
August 2023. The second was an online survey conducted throughout Sri Lanka in February
2024 using monitors from a survey company, and collected a total of 532 responses.

In the interview survey, many respondents in the collection districts said that
residents should be responsible for separating food waste at the source of emission, while many
respondents in the uncollected districts said that the local government should be responsible
for separating them after collection. In addition, many in the collection areas recognized the
time and effort required for sorted collection as an issue, and only about two-thirds of the
respondents expressed their willingness to cooperate even when the municipality requested
their cooperation in separated collection. In the non-collection districts, there is currently no
collection service, so the expectation for collection service by the municipality is high,
regardless of whether they separate garbage or not, and most of the respondents expressed
their willingness to cooperate in sorting if the municipality provides the necessary service. The
results of the online survey showed that 93% of the respondents in the collection areas and 88%
in the non-collection areas were willing to cooperate with the separate collection.

The results of the online survey will be analyzed in detail in the future, but it was
found that there were differences in the attitudes of residents in the waste collection and

non-collection districts.
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VI) Summary (5<5E 400 HFEFEEL)
1) Introduction

Urban transportation plans in many developing cities require a strong focus on restraining
private transport. There needs to be more initiatives combining the development of public
transportation, measures to curb car usage (including parking policies) and improving road
space for pedestrians and cyclists. As developing countries shift their development goals
towards presenting sustainable growth models that consider environmental constraints, it is
crucial to orient towards goal setting, multimodal transportation planning, with a greater
awareness of reducing private modes of transport. This study focuses on transportation plans
and policies to restrain private modes of transport, particularly developing and encouraging
public transportation, in several developing country cities.

2) Research Methodology:

This study specifically targets developing country cities with a Gross National Income
(GNI) per capita ranging from approximately 5000 to 10,000 USD (classified as
'upper-middle-income countries' by the World Bank), relatively high rates of car ownership
(around 200 or more cars per 1000 people), and metropolitan populations in the millions.
During the study period, two specific cities, the Kuala Lumpur metropolitan area (Malaysia)
and the Istanbul metropolitan area (Turkey), were selected for on-site investigations into the
status, operation, and usage of public transportation, along with assessing the situation

regarding road space improvements for pedestrians and cyclists.



3) Output and future issues

As of 2023, Kuala Lumpur's urban rail network includes three LRT lines, two MRT lines,
one monorail line, one airport line, and three KTM Commuter lines, with one BRT line.
Development started in the 1990s and early 2000s, utilizing private funding like BOT schemes,
but some lines faced challenges leading to government operations. The expansion was limited
until the mid-2000s, but since 2016, multiple MRT/LRT lines have opened, extending the
network to around 500km. Despite affordable public transport fares, high car ownership, low
gasoline prices, and car-centric land use contribute to low bus ridership. Surveying suburban
LRT/MRT and BRT lines revealed limited integration of railway development with land use
planning. While many rail lines open after urbanization, infrastructure for pedestrians and
cycling still needs to be improved. Conversely, The BRT corridor has denser development,
emphasizing integrating universities and strengthening connections with urban railway
stations.

In Istanbul, car ownership is high, with around 200 cars per 1000 people as of 2022.
Suburban areas use cars extensively due to well-developed highways, while the old city and
surrounding areas suffer from narrow roads and severe traffic congestion. The urban rail
network includes 11 metro lines, six tram lines, four cable car lines, and a suburban rail line
operated by Turkey's national railway. Public transport fares for metro and tram are
independent and flat per line, lacking integration for transfers between multiple lines. However,
Istanbul has introduced a common IC fare card system. The city features a unique public
transport system with the Metrobus (BRT) connecting the Asian and European sides of the city
via a dedicated lane and the tram line 5 (T5), contributing to preserving green spaces along the
Golden Horn.

This study primarily focuses on understanding the realities of public transport planning
and operations in car-dependent urban areas of developing countries. Future endeavors will
entail investigating transportation planning, policy frameworks in various cities, and

initiatives to curb car usage.
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VI) Summary (5555 400 HEEFRAL)

One of the reasons for the decline in competitiveness of Japanese companies and the decrease
in corporate value due to frequent organizational scandals and accidents is the rigidity of
communication within organizations. Some companies have introduced assertive
communication (Assertion) as one of the measures to revitalize communication within the
organization. Theoretical clarification of the fact that Assertion activates communication
within an organization is an important issue for making corporate management sound and
sustainable.

Assertion is defined as "to say what one wants to say or what should be said in a frank
manner appropriate to the situation while taking into account the relationship”. The interest of
this study is to clarify the reality of Assertion when it is applied to the work environment. So
far, an interview survey has been conducted with an airline company, an organization where
Assertion education has been introduced. The process of research to date has found it necessary
to examine a variety of factors as well. These include the frequency of Assertion Training, the
degree of penetration of corporate philosophy, company size, and regional characteristics.
Therefore, the purpose of this study was to clarify the relationship between company size and
the actual state of Assertion by employees.

Semi-structured interviews were conducted with airline employees regarding the reality of
intra-organizational Assertions. The survey results were classified into three categories (large,
medium, and small) based on the number of employees at the companies, and were examined
from the following three perspectives. (1) barriers to Assertion and the psychology toward it, (2)
psychology after Assertion, and (3) organizational efforts to promote Assertion.

The survey results showed that the reality of Assertions in the Small is unique. (1) Barriers
to Assertion are clearly lower than those in Large and Medium, (2) Psychology after Assertion
tends to be "taken for granted or nothing in particular,” in contrast to Large and Medium,
which mention an increase in "self-esteem, sense of accomplishment, and motivation to work,"
and (3) In terms of organizational efforts to promote Assertion, Large and Medium are
struggling to make Assertion take root, while the management of Small does not particularly
encourage it. Nonetheless, employees are spontaneously asserting. In addition, many of the
testimonials from Small commented on the characteristics of assertions in their own
organizations in relation to the size of the firm.

The characteristics of company size have a significant impact on intra-organizational
Assertions.

The following issues need to be addressed: increasing the number of surveys to produce more
precise validation results, reexamining qualitative surveys in a way that makes them objective,

and reinforcing the results with quantitative surveys.
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V) Summary (¥FE 400 HEHFRE)

The low level of labor productivity in Japan is well documented: when compared to the hourly
labor productivity of 37 OECD member countries, Japan's labor productivity figure (US$47.9
per hour worked) in 2019, before the COVID-19 pandemic, is not sufficient given the size of its
economy.

The interviews and other research conducted in this study revealed that the lodging industry
is facing a very different set of problems in the current post-Covid19 period. These are a rapid
increase in the workload and a shortage of labors. At the risk of sounding rough, the so-called
theoretical theory suggests that these problems can be addressed by improving productivity.
The reality, however, is not so simple.

This is because the composition of the rapidly increasing workload can only be handled by
so-called "human power" tactics. Although we plan to write an article on this point in detail in
due course, the current situation is such that it has become a net increase over conventional
work that it is not even possible to secure the labor force for this work.

Furthermore, and this is not limited to the lodging industry, which is the subject of this study,
there is a serious labor-shortage. In the lodging industry, the expression "blood transfusion and
hemostasis" is often used to describe this problem. The term "blood transfusion" is a figurative
expression meaning to increase the number of workers, and "hemostasis" means to stop the
decrease in the number of workers. In the lodging industry, the number of people who are
willing to work in this industry, which is said to be physically and mentally hard work because
workers do not earn much and have to work late at night or work through the night (difficult to
transfuse blood), and the number of people who are changing jobs to other industries (difficult
to stop bleeding), is increasing.

In the current situation, the aforementioned increase in human workload has been driven
home, and we have heard from many people that they can no longer afford to think about
improving productivity, and that they are occupied with just trying to get on with the work at
hand.

In order to find a solution to this problem, this study focuses on the sauna business, which
has become popular in Japan in recent years. Perhaps because of this trend, more and more
companies are entering the sauna business, the number of sauna facilities is rapidly increasing,
and the number of people working in these facilities is also increasing. This is despite the fact
that the working conditions and treatment of new employees are not extremely good.
Furthermore, many users not only use facilities that are easy to get to, but also travel to distant
places to use sauna facilities. This phenomenon may provide a clue to how to improve

productivity in the lodging industry.
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Elucidation of a novel resistance mechanism in Escherichia coli that has
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VI) Summary (5555 400 HFEFREEE)

This research aims to elucidate the physiological mechanisms behind the accidental
acquisition of high-concentration cesium ions (Cs*) tolerance of Escherichia coli and apply this
understanding to develop bioremediation technologies. Bacterial Cs* resistance has attracted
attention, but its physiological mechanism remains largely unknown and poorly understood. In
a prior study, we identified the Cs*/H* antiporter TS_CshA in Microbacterium sp. TS-1,
resistant to high Cs* concentrations, exhibits a low Cs* affinity with a Kn value of 370 mM at
pH 8.5. To enhance bioremediation efficacy, we conducted random mutagenesis
of TS ¢shA using Error-Prone PCR, aiming for higher-affinity mutants. The mutations were
inserted downstream of the Psap promoter in the pBAD24 vector, creating a mutant library.
This was then transformed into £. coli-competent cells. As a result, we obtained a Cs*-resistant
strain, ZX-1, capable of thriving in 400 mM CsCl—a concentration too high for ordinary £. colr.
Unlike the parent strain Machl™, which struggled in 300 mM CsCl, ZX-1 showed robust
growth even in 700 mM CsCl. After 700 mM CsCl treatment, the 70S ribosome of
Mach1™ collapsed, whereas ZX-1 and its derivative AZX-1/pBR322AAp remained stable. This
means that the ribosomes of ZX-1 are more stable to high Cs*. The inverted membrane vesicles
from strain ZX-1 showed an apparent Km value of 28.7 mM (pH 8.5) for Cs*/H+* antiport activity,
indicating an approximately 12.9-fold increase in Cs* affinity. Remarkably, the entire plasmid
isolated from ZX-1, including the 7S cshAregion, was mutation-free. Subsequent
whole-genome analysis of ZX-1 identified multiple SNPs on the chromosome that differed from
those in the parent strain. No mutations in transporter-related genes were identified in ZX-1.
However, three mutations emerged as significant: genes encoding the ribosomal bS6
modification enzyme RimK, the phage lysis regulatory protein LysB, and the flagellar base
component protein FlgG. These mutations are hypothesized to affect post-translational
modifications, influencing the Am value of T'S_CshA and accessory protein expression. This
study unveils a novel Cs* resistance mechanism in ZX-1, enhancing our understanding of
Cs* resistance and paving the way for developing technology to recover radioactive Cs* from

water using T'S_CshA-expressing inverted membrane vesicles.
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VI) Summary

In FY2023, we expanded on the research results from FY2022 and attempted to apply a self-care system
using an application that allows the Uchida-Kraepelin test on a smartphone to a survey of working adults at
Company K, a joint research partner. However, due to circumstances with the partner company, we were unable
to adjust the schedule this year, and we were unable to carry out the project. Therefore, in cooperation with |
Hospital, another joint research partner, we changed the target population to high school students and
investigated changes in mental health status before and after stress. In this study, we compared the results of
surveys (June and September) before and after the national tournament, which is held from the end of July
every year, on G High School girls' basketball club members, a school that regularly competes in national
tournaments, and analyzed changes in the members' mental health status.

A total of 262 members of the basketball team participated in the Uchida-Kraepelin test from 2002 to 2023
(total number of data: 1,307). When we calculated the workload and incorrect answer rate for this
Uchida-Kraepelin test, we found that there were many cases where the incorrect answer rate exceeded 10%,
which does not normally occur. Therefore, if the error rate exceeded 9.2% (Mean + 26), we considered them to
be ‘unmotivated’ or ‘not good at addition’ and excluded them as outliers, and proceeded with the analysis.
Furthermore, data from 103 club members from 2015 to 2023 who answered two questionnaires (POMS:
Profile of Mood States, SCI: Lazarus Type Stress Coping Inventory) was analyzed using one-way analysis of
variance.

First, there were 25 data items that corresponded to outliers based on the incorrect answer rate of the
Uchida-Kraepelin test (1.9% of the total). In addition, the correlation between workload and incorrect answer
rate before and after the national competition was r = 0.97 for workload and r = 0.74 for incorrect answer rate,
respectively. Next, we analyzed the differences in changes in the SCI's confrontational scale depending on
tournament performance. The confrontational type is the tendency to confront stress and try to overcome it. The
results showed that the better the tournament performance, the larger the difference in scores before and after
the tournament. Furthermore, we analyzed the differences in the POMS tension scale between regular players,
non-regular players, and managers before and after the tournament. As a result of the analysis of variance, only
non-regular players showed no change in their tension scale scores.

From the above results, we believe that if club members are aware of the team's condition and their own
abilities and are confident before the tournament, they will be more willing to confront stress. In addition,
non-regular players are considered to be less nervous due to their lack of interest in the match, and that there
was no change before and after the tournament.
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VI) Summary (5555 400 HEEFRAL)

In order to create a recycling-oriented society, it is desirable to develop technologies that
allow microbial cells to produce useful substances derived from fossil resources. Advances in
synthetic biology and metabolic engineering have made it possible for microorganisms to
produce a variety of useful substances. Although biofuels that are more compatible with
existing infrastructure facilities are in demand, many biofuels and chemical products (organic
solvents and organic solvent-like compounds) exhibit cytotoxicity, and the accumulation of toxic
products is a factor in low productivity. Therefore, the organic solvent tolerance mechanism of
microorganisms is attracting attention in order to improve the production efficiency of biofuels
and chemical products. The applicant has conducted research on organic solvent tolerance in
FEscherichia coli, succeeded in identifying genetic mutations that confer advanced organic
solvent tolerance, and discovered various organic solvent tolerance mechanisms. We have also
reported on highly efficient production of substances by E. coli with improved organic solvent
tolerance. In addition, we have found and reported that organic compounds such as DHNA and
vanillin, which are intermediates in menaquinone synthesis, markedly enhance the organic
solvent tolerance of E. coli (Ikehata and Doukyu, J Biosci Bioeng, 133:347-352 (2022), Doukyu
et al., Biosci Biotechnol Biochem, 86:1128-1135 (2022)). In this study, we aimed to improve the
organic solvent tolerance of £. coli by chemical substances and apply it to the production of
useful substances. We examined the effect of various aromatic compounds (about 40 kinds),
including various metabolites and their structural analogues, on the tolerance of the organic
compounds, and examined the expression of acrd and tol/C, which encode solvent efflux pumps,
by reporter gene assay. The results showed no significant expression of solvent efflux pumps,
suggesting a novel mechanism of organic solvent tolerance. To investigate the efficiency of
1-octanol production, which is expected to replace diesel fuel, a 1-octanol producing strain was
constructed. 1-octanol was extracted from the culture medium using chloroform, and 1-octanol
was detected by gas chromatography-mass spectrometry (GC-MS) to confirm that the
constructed strain had 1-octanol production capacity. 1-octanol production was examined by
adding organic compounds effective for organic solvent tolerance to the culture medium. The
results showed that 1-octanol production decreased when the organic compounds used were
added. Further study of the type and concentration of organic compounds is needed in the

future.
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Development of skeletal muscle cell model that mimics heat stroke (Z/EH)
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VI) Summary (5<% 400 HEFEFEEL)

The average temperature in Japan is rising due to global warming and other factors, while the
number of heat stroke fatalities remains high. Heat stroke, characterized by dysfunction of the
central nervous system due to a rapid rise in body temperature above 40°C, still lacks a fully
understood mechanism of onset and progression. Skeletal muscle, with its high temperature
sensitivity, has garnered attention for its potential role as a secretory organ. Understanding
how skeletal muscle senses heat stimuli, regulates systemic homeostasis, and contributes to
the onset and progression of heat stroke could significantly aid in the development of
prevention and treatment methods.

This study aimed to establish a skeletal muscle model of heat stroke, elucidating the
process from temperature sensing to physiological changes, analyzing the secretion profile of
skeletal muscle factors (myokines), and clarifying the spillover mechanism to the entire body.
Mice were bred under various heat conditions, revealing heat-responsive physiological and

gene expression changes, indicating the feasibility of creating a model for non-exertional heat



stroke, particularly through chronic heat stimulation. In this model, the suppression of the
heat shock response and evident changes in myokine kinetics were observed. Further cellular
studies suggested that elevated skeletal muscle temperature, rather than external factors like
nutrition and exercise, significantly influenced myokine secretion. Overall, this study
successfully established a model for non-exertional (classical) heat stroke at both animal and
cellular levels. Conversely, experiments with electrical pulse stimulation on skeletal muscle
cells showed no significant effects, implying that acute heat might be a more effective model for
exertional heat stroke. However, further investigations are warranted to fully comprehend the
mechanisms.

In conclusion, this research underscores the importance of skeletal muscle in heat
stroke pathophysiology and presents valuable insights into its role as a secretory organ during
heat stress. Establishing models for both non-exertional and exertional heat stroke lays the
groundwork for future studies aimed at developing effective prevention and treatment
strategies for this potentially life-threatening condition, especially in the face of rising global

temperatures.
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VI) Summary (5<5E 400 HFEFEEL)

Cancer immunotherapy is a novel approach to treat cancer by inhibiting its immune escape mechanism.
However, due to cost constraints, alternative therapeutic agents are desirable. Recently, the aryl hydrocarbon
receptor (AhR) regulates immunosuppression and immunotolerance. Thus, we sought to elucidate the role of
AhR in cancer immunity and to identify antagonists that could inhibit AhR activity. In this study, we
examined whether novel cancer immunotherapies using antagonists or other AhR modulators are practically
feasible. Cell lines that either lacked or overexpressed the AhR protein were created from B16F10 malignant
melanoma cells. Genetically modified animals and cancer cells were used in experiments to evaluate the role
of AhR in cancer development. Additionally, we investigated the cause of placental abortion in AhR-deficient
mice by studying the expression of immune-related genes in the placenta during each trimester of pregnancy.
To identify AhR antagonists, we screened various environmental chemicals using yeast reporter and human
cell-based assays. The screening process was focused on the identification of AhR antagonists in
environmental chemicals using yeast reporter and human cell-based assays.

An AhR-deficient cell line was generated from B16F10 cells using CRISPR/Cas9 gene editing. An AhR
overexpression line was also established. Tests showed that AhR expression did not significantly affect cell
proliferation, but it did affect cell migration ability. In the mouse tumor-bearing carcinoma model, tumor
growth was reduced in AhR-deficient cells, and lung metastasis was significantly reduced as well.
AhR-deficient cells cause inflammation in the placenta of AhR-deficient mice, as indicated by elevated levels
of IL-1 and IFN-y. However, AhR contributes to placental immune tolerance and suppresses inflammation in

pregnant mice. It is involved in cancer progression through an immune escape mechanism. Bromacil has



been identified as a chemical that can affect the function of AhR in response to both negative and positive
aspects of AhR. It has been found to show AhR ligand-like activity in yeast reporter assays and antagonist
effects on human cells. This suggests the possibility of using Bromacil as a lead compound for developing
high-potency AhR antagonists. Regarding the experiments on carcinogenesis, we examined the malignant
development of cancer by studying the expression of AhR on the cancer cell side in the cancer-immune
escape mechanism. However, only wild-type mice could be used as host animals in this study. To examine
cancer development by the expression of AhR in immune cells, it is necessary to conduct carcinoma-carrying
experiments on AhR-deficient mice since AhR in host-side immune cells is vital in cancer immune escape.
Moreover, during pregnancy, it is necessary to clarify whether the various immune cell markers obtained in
this study are of fetal or maternal origin by immunohistochemical analysis. This is because the placenta is a
tissue composed of both fetal and maternal cells and it plays a crucial role in fetus-maternal immune

tolerance.
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VI) Summary
Carbon and nitrogen stable isotope ratios of excavated bone have been used for the dietary
reconstruction of ancient population/individual. The isotope ratios have recently been used for dietary

analysis of contemporary population/individual by using hair or blood components and relate them to



health status. Particular attention has been paid to nitrogen isotope ratio as a marker of seafood
consumption because health benefit of seafood is evident. The present study intended to confirm the
validity of nitrogen isotope ratios as a marker of seafood abundance in diet. Nitrogen and carbon
analysis of duplicate diet samples collected in Japan during 2017-2018 were measured to correlate
abundance of seafood in diet. One hundred and fifty subjects (65 males and 85 females; mean age: 45
yrs) donated duplicate diet sample for a study on inorganic arsenic intake, and they were used for the
present study. Nitrogen and carbon stable isotope ratios (615N and §13C) of the duplicate diet were
measured by element analyzer-isotope ratio mass spectrometry at a commercial laboratory (Shoko
Science Ltd., Japan). Mean and standard deviation of §13C and 615N of the 150 duplicate diets were -
24.3+1.1 %o and 3.58+0.93 %o, respectively. Arsenobetaine (AB) content of the diet samples was also
measured as a marker of seafood abundance in the diet by liquid chromatography ICP mass
spectrometry. Content of AB varied to a considerable extent (<6.5 to 1470 ng As/g dry weight) and
median content was 35.9 ng As/g dry weight. A significant age-related variation was found for AB
content (higher in diet of elder subjects) probably due to greater seafood abundance in elderlies’ diet;
however, this age-related variation was not evident in dietary 61°N. There was a significantly positive
but moderate correlation between §5N and AB content of diet (Spearman’s p: 0.384, p<0.001). The
present study indicated that 615N is a moderately sensitive marker of seafood abundance in diet, and
suggested that 615N of biological sample must be used with caution for assessing seafood consumption

of individuals.
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VI) Summary

The preparation and processing of commonly consumed foods expose the ingredients to
various environmental conditions, such as heating, pressurization, fermentation, and oxidation.
These processes can lead to the decomposition or combination of food-derived molecules resulting
in the formation of new compounds. Additionally, plant-derived ingredients may undergo
changes influenced by their cultivation environment, leading to variations in tastes and
functionality. While most previous studies on food-derived functionalities have focused on
components initially contained in food ingredients, this study focused on components yielded by
cooking, processing, and cultivation to identify novel highly functional ingredients, especially
polyphenols.

In Study 1, we searched for antioxidant components in curries made with various spices and
containing cooked and processed foods. The antioxidant activities differed greatly among
different berry types combined with different spices, with chicken berry butter exhibiting the
highest antioxidant activity. The major antioxidant components were isolated and purified using
antioxidant activity as an indicator and they were found to be curcumins. These polyphenols are
primarily found in turmeric. In this study, we did not isolate any components newly produced
during cooking.

In Study 2, we investigated the antioxidant activities and components of recultivated bean
seedlings (Pisum sativum). Isolation and purification of antioxidant components (as in study 1)
using antioxidant activity as an indicator revealed quercetin glycosides, quercetin-3-0O
-sophoroside-7-O-glucoside, and  quercetin-3-O-(6”- p-coumaroyl-sophoroside)-7- O-glucoside.
These components were also found to vary in content in seedlings from different environments
owing to re-cultivation. Exposure to sunlight increased their content.

We discovered that identical food items can exhibit varied functional attributes based on the
cooking technique and cultivation practices. Our research focused on elucidating the antioxidant
constituents present in various processed foods. As the consumption of foods with enhanced
functionality is preferable, our ongoing investigations identify cooking and cultivation
approaches that effectively preserve high functionality. This endeavor seeks to optimize the

potential of everyday foods to positively impact our health.
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VD) Summary (J55 400 HLEEFEED)

This research focused on 1) an environment that supports individual intellectual activities
(information processing) for adults with fake window (colors and planting information) and 2) an
environment that supports individual intellectual activities (information processing) for adults
with/without sounds. Therefore, this research conducted two experiments. Both experiments
focused on information processing tasks, which are expected to improve intellectual productivity,
and included evaluations through questionnaire surveys of 30 experiment participants and

measurements of cerebral blood flow.



In 1), the experiment was conducted in four environments: “planted”, “green”, “jungle landscape”,
and “none” . As a result, the "none" environment was inferior to the other three environments in
terms of the amount of change in cerebral blood flow.
The results showed that brain activity tends to increase when a fake window (a pseudo-image
window) is projected into a space. In terms of changes in cerebral blood flow and correct response
rates, the results for “Planting” and “Jungle Landscape” were high. It was found that there is
a tendency to activate intellectual activities with the fake window environment using images of
“planting” and “Jungle Landscape”. The results of the impression evaluation survey showed that
the environments of “jungle landscape” and “planting”, which had a high rate of correct answers,
tended to be perceived as “richer and more moist” than green environments.
Comparing the environments of “Plants” and “Jungle Landscape” , “Plants” ranked higher
in terms of “Concentrated” , “Comfortable” , and “Facilitating” . On the other hand, in the
categories of “powerful”, “dynamic” and “motivating”, “Jungle Landscape” received high results.
From this, it is thought that the environment of “planting” may be more comfortable to work in
than the environment of “jungle landscape”.
In 2), the experiment was conducted in four sound environments: “sound environment with vocals”,
“sound environment without vocals”, “sound environment without vocals with a different tempo of
music’, and “environment without sound”. The results showed that the correct answer rate for the
“sound environment with vocals” was clearly lower than the other three environments. These
results revealed that the linguistic information in music tends to have an interfering effect on
information processing tasks. In cerebral blood flow measurements, the results showed that the
“environment with sound environment” was not more active than the “environment with no sound”
condition. However, when the tempo was sped up, a difference became apparent, suggesting that

changing the tempo of music may activate brain activity.
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VI) Summary (5<5E 400 HFEFEEL)

The aim of this study is to focus on discrete shell membrane or truss structures, and to propose

a desirable shape generation method to maximize material properties for a given load, based on

the method called “graphic statics”. Based on the idea proposed by Maxwell (1864), for a

structure in equilibrium, we have the “form diagram” and “force diagram”. Our strategy is to

regard such objects as “transformation of discrete surfaces” and apply the method in discrete
differential geometry. In this study, we investigated the relation between Michell-Prager type
structures and discrete isothermic nets as a “nice” example, we have the following results:

(a) A Michell-Prager type structure, which is a structure consisting of a tensile and
compressive members for a given load, can be regarded as a net obtained by the diagonals of
a discrete isothermic net (a special class of quadrilateral meshes).

() In general, the mechanical properties of discrete isothermic nets are already investigated
by Schief (2014), however, it was the first achievement to place the result of Schief in the
context of truss structures.

(¢) The Moebius invariance of discrete isothermic nets can be applied to generate various
shapes with the same mechanical properties.

(d) A truss structure obtained from a classical example gives a truss consisting of discrete
log-aesthetic curves (J. Inoguchi, Y. Jikumaru, et al., 2023), which coexists mechanical
properties, constructability and “aestheticity” and gives an example of how mathematics
and structural mechanics work together.

The above-stated results are shown in the paper [4].

We aim to extend our geometric shape generation methods to other types of trusses, grid-shells

or (discrete) shell membrane structures with “nice” mechanical properties and constructability.



However, since solving problems in a general setting takes time, we are continuing our joint
research on the following issues (which may be solved in a relatively short time):

+ A variational principle for the Michell-Prager type structures, which is an achievement of
mathematics found in structural design, and provides an example of interdisciplinary
collaboration that goes beyond applying mathematics. The results were presented at JSIAM
2023 [3].

In addition, we are also studying its application to shape generation in the case of compressive
forces, and the following findings are revealed:

+ Controlling method of the form and force diagrams in graphic statics using the theory of circle
packings and S-isothermic nets (Bobenko-Hoffmann-Springborn, 2006).

- A variational principle can be related to the cotangent formula (Pinkall-Polthier, 1993), which
occupy a prominent position in CAD.

The above-stated results are currently being compiled into a paper [5], which is scheduled for
publication by the end of FY2024, although there are still issues to be addressed regarding the

numerical analysis cases.
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VI) Summary (J<GE 400 HEFEFEEL)

In recent years, the situation of children in China has changed dramatically due to the
influence of the liquid population, with a population of approximately 138 million children in
the liquid population and 41.77 million rural unattended children. In studies on rural
unattended children in China, there have been many studies on economic relief measures such
as the distribution of goods and the education sector focusing on the problem of rural
unattended children and their families, but there have been no studies aimed at solving the
problems faced by families from the standpoint of rural unattended children. In addition, little
research has been conducted on child support methods for resolving this, or on social welfare
systems and support initiatives for parenting support for parents and others. In recent years,
the perspective of children's rights has also been emphasised when examining the practice of
child support in China. Therefore, the purpose of this study is to clarify the actual situation of
life and support at school and at home with the participation of the rural absentee children

themselves, and then to conduct research on the nature of support.
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Functional molecules that regulate atherosclerosis by targeting novel

myeloid immunosuppressor cells
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VI) Summary (5<% 400 HFEFLEL)

MDSCs form a heterogeneous cell population composed of early myeloid progenitor cells and
immature bone marrow cells that potently suppress inflammation-induced immune cells in a
variety of inflammatory diseases. The the research representative has previously identified a
subpopulation of MDSCs that are specific to the progression of gastric cancer that develops
from H. pylori infection and has speculated that MDSCs involved in the characteristics of
inflammatory sites may also exist in atherosclerosis caused by similar local chronic
inflammation. In this study, we will search for novel subpopulations of MDSCs that increase in
blood at the onset of atherosclerosis and during treatment, and by identifying functional
molecules involved in the onset and treatment of atherosclerosis, we expect to apply our
findings to the early detection and establishment of new treatment methods for atherosclerosis.
Since MDSCs are very sensitive cells, we validated the sorting conditions and established an
RNA-Seq measurement system from RNA extraction. From mouse whole blood and bone
marrow, we established a FACS measurement system using CD11b, Ly6C, and Ly6G, and
evaluated various chemokine receptors, CD36, and CD84 expressed on MDSCs as functional
molecules. Since mice are less likely to develop atherosclerosis, we conducted a preliminary

feeding experiment and created an optimal diet as an animal model for the development of



atherosclerosis. In preliminary experiments, the cholesterol content of the F2WTD diet was
changed from 0.15% to 1.5%, and a modified diet in which 0.5% cholic acid was added to solidify
the diet was used to induce a 10% body weight gain in one month for mice on the normal diet
CE2. The timing of the onset of atherosclerosis is under investigation. If we can identify new
subpopulations of MDSCs that increase in blood during the onset and treatment of
atherosclerosis and identify functional molecules involved in the onset and treatment, we can
not only use them as biomarkers in diagnosis, but also establish a screening system for drug
discovery that targets these newly identified molecules. If we can identify novel subpopulations
of MDSCs and identify functional molecules involved in the pathogenesis and treatment of
MDSCs, we can not only use them as biomarkers for diagnosis, but also establish a screening
system for drug discovery targeting these newly identified molecules and develop research that
will form the basis of unmet medical needs in the development of drugs and supplements for

atherosclerosis.
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Fabrication of visible-light-responsive photocatalytic thin films by direct

oxidation and their photocatalytic activity
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1.[E B & % T € : Suyjun Guan, Creation of core-shell TiC-TiO2 nanoparticles for
visible-NIR-driven photocatalysis, Catalysis and Chemical Engineering, February 26-28, 2024
| Boston, MA

2. ¥R TE : Sujun Guan, et al., “Fabrication and characterization of core-shell TiC-TiO2

nanoparticles and their visible-NIR-driven photocatalyst activity”
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Fig. 2 XRD patterns of the samples.
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Fig. 3 SEM patterns of the samples. (a) TiC, (b) TiC-cHT400°C1h.
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Fig. 4 UV-vis absorption spectra of the samples.
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Fig. 5 Photocatalytic activity of the samples towards MB solution under visible light.
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VD) Summary (J55 400 HLEEFEED)

The applicant demonstrated the visible light response effect of the photocatalyst thin film
reduced by the carbon powder embedding heat treatment method [3-5]. Based on these
research results, we propose a simple, inexpensive, and mass-producible method for direct
oxidation to titanium carbide without reduction and fabricate visible-light-responsive titanium
oxide @ titanium carbide heterostructure photocatalysts. Furthermore, we would like to
elucidate the mechanism of the visible light response effect and defect state, the degree of
oxidation of the titanium carbide surface layer and the charge transfer effect and establish a

titanium oxide @ titanium carbide heterostructure photocatalyst with a simple, inexpensive,



and mass-producible process.

(1) Early July: Visible light responsive titanium oxide @ titanium carbide photocatalyst was
fabricated. This is an important step that forms the basis of this research. First, the carbon
powder embedding heat treatment conditions (carbon powder, heat treatment temperature) of
titanium carbide were controlled to prepare several samples.

(2) Mid-July: Investigated the prepared samples. In order to confirm the produced compounds
or titanium oxide crystals, measurements were taken with a multi-purpose X-ray
diffractometer on the second floor of the Bio-Nanoelectronics Research Center at Toyo
University. At the same time, in order to confirm the particle size and distribution of the
prepared sample, it was observed with a scanning electron microscope on the first floor of the
Bio-Nanoelectronics Research Center.

(3) Late July: The heterostructure of titanium oxide @ titanium carbide and its enhanced
photocatalytic activation were confirmed. First, in order to confirm the heterostructure of
titanium oxide and titanium carbide, measurements were performed with an ultraviolet-visible
spectrophotometer at the Kagami Memorial Institute of Materials Technology, Waseda
University. Photocatalyst activation (decomposition of methylene blue by visible light
irradiation) was also measured using a photoelectric colorimeter purchased with the Inoue

Memorial Research Grant. (Scheduled for international presentation, paper in preparation)

From the XRD and UV-vis results, the TiO2/TiC heterojunction successfully form, when the
temperature is lower 700°C for 1 h. However, in the case of titanium carbide alone, the
concentration of methylene blue still rapidly decreased, which hints that TiC behaves a strong
absorption. At 600 degrees, the concentration gradually decreased, which is considered to an
absorption and decomposition effect. Therefore, the oxidation of the surface layer of TiC is
considered to an insufficient for only 1 hour during the heat treatment, and the absorption
effect of TiC due to the decomposition effect of the photocatalyst is quite large. It is necessary to

continue to investigate the degree of oxidation of the surface layer of titanium carbide.
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VI) Summary (55 400 HEEFRE)

This research aimed to explore the work views of public servants by occupation and
country and to conduct a review of empirical research. @ methodology, a psychology-derived
technique, was employed to analyze subjective human traits as holistic worldviews.

Prior to the research, Q methodology survey data were collected from various public
servants, including prefectural and municipal government employees in internal management
departments and those engaged in customer service and event-related work, as well as private
company employees in management departments, sales departments, and caregiving roles.
Additionally, data from London borough employees and political scientists were obtained using
research funds.

During the research period, five presentations were made at four international

conferences: the European Group of Public Administration (EGPA), the International Society



for the Scientific Study of Subjectivity (ISSSS), the Asian Association of Public Administration
(AAPA), and the Political Studies Association (PSA), covering Europe, Asia, the United
Kingdom, and globally. Each presentation focused on different research subjects, analysis
methods, and comparison approaches, providing diverse perspectives on the topic.

Three submissions to international academic journals have been made based on the
research results. Two were rejected but are being revised for resubmission, while the third is
currently under review. The comparative study of special ward employees in Japan and London
borough employees is also being prepared for submission. Despite initial desk rejections, the
experience of multiple submissions has led to an increase in papers entering the peer review
process, with publication in a SCOPUS-registered journal expected in the near future. This
progress demonstrates the value and potential impact of the research.

Future research challenges include expanding the pool of survey participants and
obtaining sufficient sample data for empirical verification, which may require additional
funding. Furthermore, determining the items that can capture "public service ethics" has
emerged as another challenge, as the perspective of "ethics" among public servants has recently
been recognized as an important issue in political science and public administration.
Addressing these challenges will be crucial for advancing the understanding of work views

among public servants and their implications for public service delivery.
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VD) Summary (JG5 400 HLEEFEED)

The first Equal Employment Opportunity Law generation, who entered the workforce in 1986, are
currently in their mid-50s, and 1 million will retire shortly. After retirement, this generation of women will
have to find next careers, take care of their aging parents, and dealing with their own health issues. Some
studies of midlife working women have focused on specific stressors including parental caregiving and



spousal relationships, but few have examined their overall stressors. This study aimed to understand what
kind of stressors these women face and how they deal with them. Five working women in their 50s and two
retired women who had worked in Tokyo metropolitan area were interviewed. They all had university or
higher degrees. Participants were recruited through the researcher’s networks. Interviews were conducted
from December 2023 to March 2024. Duration of each interview was 1.0- 1.5 hours.

Five of the seven were in their late 50s, four of whom intended to work full or part-time after
retirement at age 60, and one intended to retire early; two of the five needed to care for elderly parents,
which affected their work such as reducing workload or changing work locations. Of the other three, one
wondered if she would go with her spouse, who was considering returning to her parent's home to care for
his parents, or if she would continue to work in Tokyo, considering the future care of her own parents. The
remaining two had time to take care of themselves: one had a parent residing in a nursing home, and another
had still young and healthy parents. Of the two retirees, one had parents who had already passed away. The
other had a old mother residing in a nursing home. Therefore, they can spend their time for themselves. Their

challenges were maintaining their health and keeping in touch with others, including friends.

This interview revealed that elderly care significantly impacted the participants’ working lives and
careers. Participants of this study were limited to women. It is necessary to conduct interviews with men

since the number of men who take care of their parents is increasing.
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VI) Summary (5555 400 HFEFREEE)

The purpose of this study is to propose measures to mitigate intergenerational and
gender disparities by examining key factors such as demographic profile, gender wage gap, and
different employment types in Japan and Korea.

Korea and Japan commonly share social issues surrounding gender and
intergenerational disparities. Upon the recent COVID-19, the pandemic has become a new factor
increasing disparities as well.

In Korea, contributing factors to the issues of disparities include wage gap between
groups such as employees of large and small to mid-sized companies, full time employees and
temporary employees, and asset holders and non-asset holders. Additionally, tensions between
generations and genders are intensifying with some underlying economic factors. The labor
market has become more challenging for the younger generation due to the recent COVID-19
pandemic, resulting in an increase in generational disparities and creating more noticeable
inequalities.

In Japan, the gender wage gap is more profound than in other developed nations due to
the increased number of temporary and gig workers. Gender wage gap is evident, and the reality
is that women’s wages increase at a slower pace than those of men. The reasons for the gender
wage gap in Japan can be explained by intergenerational differences, differences in employment
types, and disparities in the level of education. It can also occur due to statistical discrimination.

Japan and Korea are making efforts to resolve these issues through government-led
guidelines and laws. Alongside with these efforts, Japanese and Korean governments should

collaborate with experts to jointly address social issues such as poverty and disparities.
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VI) Summary (55 400 HLEEFEED)
Many field-surveys have been conducted for many decades to obtain empirical information
about the negative effects of copper contamination on the biological integrity of river

ecosystems and to establish proper biological indicators. However, as field surveys need a large



amount of effort and, field survey sites of each project tend to be limited to a small number of
basins. Thus, the average size of the effect of intervention in copper concentrations on aquatic
organisms across Japanese rivers have rarely been evaluated. In the present study, we first
attempted to develop a dataset of benthic invertebrate communities and environmental
variables by using the following four nationwide-scale databases: the River Environmental
Database, the database of water quality measurements for public water bodies, the Water
Information System, and the Natural Environmental Survey (provided by the Ministry of Land,
Infrastructure, Transport and Tourism or the Ministry of Environment). Using the developed
dataset, we attempted to evaluate the associations of abundance of each taxon of benthic
invertebrate communities with copper concentrations by constructing a multiple regression
model based on a causal diagram for benthic invertebrates and environmental factors, and on
“the backdoor criterion,” that enabled us to determine the set of covariates required to obtain
an unbiased estimate of the targeted intervention effect from regression coefficients. Then,
based on the estimated regression coefficients (i.e., sensitivity), species with high, moderate,
and low sensitivity for copper contamination are listed, and species sensitivity distribution is
further estimated from the 5% effect concentration for each taxon. In addition, to improve the
reliability of statistical causal inference, river surveys were conducted in the area around the
Ashio Copper Mine in the upper reaches of the Watarase River and in urban rivers around the
Itakura Campus. The results indicate that the abundance of Heptagenioidea is sensitive to
changes in copper concentrations, while the abundances of Baetidae and Corydalidae tend not
to show a consistent pattern with changes in copper concentrations. We were able to make good
progress in our work to perform statistical causal inference using river survey big data;
however, the following issues were found. First, a significant proportion of biological data and
water quality data contain zero data (including missing values). In this regard, we will consider
implementing the estimates from a GIS environmental multi-media model in the future. In
addition, the results of the field survey suggest the need to construct a statistical model
considering the differences in the time of day for measuring water quality in future big data

analysis.
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Development and practice of an advanced spiral-up inquiry program

aimed at fostering scientific inquiry skills.
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VI) Summary (5<5E 400 HFEFEEL)

In an era of unpredictability, the importance of developing scientific inquiry skills through a
multifaceted approach and aligned with the inquiry process is emphasized. The enrichment of
learning for this purpose may be advanced by the introduction of digital transformation (DX) in
education, which has gained attention in recent years. This study aims to develop a spiral-up
inquiry program that fosters high-level scientific inquiry skills through the introduction of
educational DX and to implement it in school settings. Towards this goal, the study will develop
teaching materials and learning methods on ‘sustainable development’ aimed at acquiring
evidence-based thinking, and explore the use of computational thinking, which is at the core of
educational reform. Additionally, the study will clarify how the elements of thinking methods,
such as ‘diagrams,” formulas,” ‘words,” and ‘basic patterns,” are related to each stage of inquiry
from the perspective of learners’ scientific concept formation. Furthermore, the study will

promote DX to expedite and enhance efficient research verification.
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V) Summary (J55 400 HLEEFEED)

Chewing has been reported to have a wide range of effects, including anti-obesity,



anti-stress, brain activation, improved memory and concentration, and anti-caries. However, the
amount of chewing done by modern people is on the decline, due to diversification of lifestyles,
Westernization of diets, shorter meal times, increased intake of fast food and processed foods, and
an increase in the number of meals that are not chewy. In addition, the increased intake of food
without chewing has led to problems such as a decrease in saliva secretion, an inability to taste the
ingredients, and an increase in dental caries. Therefore, in this study, we conducted a multifaceted
investigation into the relationship between children's objective number of chews using a bitescan
(mastication meter) and their eating habits and lifestyle habits.

Subjects were 6th grade elementary school children in City O, Prefecture G, who provided
consent after receiving approval from Toyo University's Human Subjects Medical Research Ethics
Review Committee (n=71) and their guardians (n=68). The survey items for children were number
of chews, SDQ (Strength and Difficulties Questionnaire), a questionnaire on food and health, and a
simple self-administered dietary history questionnaire (BDHQ15y). Parents were given a food and
health questionnaire to complete. The analysis divided children's number of chews into two groups
(high-value group and low-value group): less than 25%ile and 25%ile or more, and examined the
relationship between questionnaires on food and health, meal form, eating habits and lifestyle
habits, etc.

Compared to the high-value group, the low-value group tended to consume less green and
yellow vegetables, other vegetables, and seafood, and the intake of preferred beverages was
significantly higher. Furthermore, it is clear that the low-value group spends significantly longer on
TV and games compared to the high-value group, and more children in the low-value group have
disordered lifestyles than the high-value group.

The results of this study suggested that children's chewing frequency may contribute to
parameters that reflect their dietary and lifestyle habits. The results of this study are considered to
be important evidence showing the need to educate children about the importance of chewing from

school age.
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VI) Summary (J55 400 HLEEFEED)

The purpose of this study was to examine the effects of Living high training low (LHTL) on
visceral fat and insulin sensitivity. Male C57BL/6JmsSlc mice aged 6-week were randomly
divided into the normoxic exposure (N), hypoxic exposure (H), exercise after normoxic exposure
(NE), and exercise hypoxic exposure (HE) groups. For the H and HE groups, an animal
chamber was set up in the animal laboratory, and the animals were allowed to stay in the

chamber for 24 hours in which the oxygen concentration was controlled at 13% using a hypoxia



controller. The N and NE groups were allowed to stay in the animal laboratory (normal oxygen
environment) for the same amount of time. After staying in both environments, the NE and HE
groups performed transient aerobic exercise on a treadmill in a normoxic environment at a
speed of 20 m/min for 60 minutes. After the experiment, blood, visceral fat, and skeletal muscle
were collected, and factors related to glycolipid metabolism and insulin sensitivity (glucose, free
fatty acids, fibroblast growth factor (FGF21), glucose transporter 4 (GLUT4), hormone) were
collected. sensitive lipase (HSL), adipose triglycerol lipase (ATGL)). Next, in this study, we
conducted a 4-week LHTL experiment to examine the effects of LHTL on visceral fat
accumulation and insulin resistance. Male C57BL/6JmsSlc-ob/ob mice aged 6-week were
randomly divided into the living low (LL), the living high (LH), the living low-training low
(LLTL), and the loving low-training high (LHTL) groups. The LH and LHTL groups were kept
in a chamber with a controlled oxygen concentration of 13% for 4 weeks (normooxic
environment only during training). The LL and LLTL groups were kept in a normoxic
environment for 4 weeks. The LLTL and LHTL groups performed aerobic exercise training on a
treadmill (speed: 12-16 m/min) 5 days a week for 4 weeks. After the 4-week training experiment,
blood and visceral fat (epididymal fat) were collected, and visceral fat weight/body weight and
insulin sensitivity (HOMA-IR) were measured. Plasma glucose concentrations were
significantly decreased by hypoxia exposure and exercise, with an additive effect of hypoxia and
exercise. In addition, plasma FGF21 concentration was significantly increased by hypoxia
exposure and exercise, indicating an additive effect of hypoxia and exercise. On the other hand,
no differences between the groups were observed in plasma free fatty acid concentration,
GLUT4 mRNA expression in skeletal muscle, and adipose HSL and ATGL mRNA expressions.
Visceral fat weight after a 4-week training experiment tended to be lower in the LH, LLTL, and
LHTL groups compared to the LL group. In addition, visceral fat weight in the training groups
tended to be lower in the LHTL group than in the LLTL group. In contrast, HOMA-IR tended to
be higher in the hypoxic groups than in the normoxic groups. In the future, it will be necessary
to increase the number of samples in training experiments and examine the effects of LHTL in

detail.
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