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Alkali metal carbonates are effective CO; capture materials under humid conditions, but
particle agglomeration occurs, reducing CO, storage rates. This study uses N, as a protective
gas to prepare hybrid materials through carbonization of disodium terephthalate (TPNa), and then
wraps solid NasCO; in a carbon skeleton to synthesize a highly selective CO, adsorbent. The
carbon skeleton causes Na,CO3; to be evenly distributed on its surface, overcoming the problem of
low CO, storage rate under humid conditions. The hybrid material exhibits high carbon dioxide
capture capabilities and maintains high capture rates after multiple regeneration cycles. The
hybrid material has a regeneration temperature of 326-373 K, which is relatively low, and energy—
saving compared to the regeneration temperature of Na,CO; alone. To compare the adsorption
capacity of potassium carbonate carbon hybrid materials under the same carbonization conditions,
several nanocarbon hybrid materials containing potassium carbonate were successfully prepared
and the carbon dioxide capture capabilities of these materials were evaluated. By adjusting the
carbonization temperature of carbon materials and other means, the various effects of temperature
conditions on nanocarbon and the resulting structural changes were analyzed. The various
properties and structures of the carbon skeleton were studied in detail using characterization
methods, and the various properties and structures of the carbon skeleton were clarified, and
the reasons for the increased carbon dioxide capture capacity at a specific carbonization

temperature were analyzed.
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MoTe; is a Transition Metal Dichalcogenide (TMDC) material demonstrating outstanding potential
for wutilization in next—generation channel material. The purpose of this study is to
systematically explore the effects of laser irradiation on MoTe; and its application in MoTe,
electronic devices. This study first verified that the residue formed by appropriately high-
intensity laser irradiation on 2H-MoTe; crystal in the atmosphere is a mixture of MoO, and Te

Next, different from laser irradiation in the atmosphere, it was found that MoTe. crystal
transform from the 2H semiconductor phase to another metallic phase of 1T, which is different
from the 1T phase, under appropriately high-intensity laser irradiation in vacuum. By employing
this technique, a 1T/2H/1T polymorphic homojunction has been achieved. Then, the contact
properties of 1T-contacted 2H-MoTe,—FET were investigated by fabricating metal electrodes on the
1T surface. In the vicinity of the directly irradiated area, this study confirmed that laser
irradiation in vacuum and the atmosphere induces heavy n-type and p-type doping effects.
Therefore, after heavy doping via laser irradiation in the contact area of MoTe,—FET during the
fabrication process, relatively low Schottky barriers and contact resistances were obtained.
Additionally, since the contact doping method can also control the polarity of MoTe,~FET, this
study realized the operation of MoTe, CMOS inverter with a high gain. TFETs have significant
potential in low—power device applications. This study used laser—induced doping to achieve the
operation of both n-TFET and p—TFET on a single MoTe, crystal. In addition, n-TFET and p-TFET
are fabricated on the same substrate and combined into an inverter. It successfully achieves

signal inversion, representing the first demonstration of a 2D-CTFET inverter in the world.
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Mid-air gesture interaction, also known as non—contact interaction, 1is a rapidly advancing
field enabling humans to interact with digital interfaces or virtual objects without physical
touch. However, the inherent low precision and fatigue—inducing characteristics of mid-air
interaction based on traditional interfaces can easily impose an interaction burden on users.
Recent research highlights the potential advantages of pie menus in mid-air interaction,

primarily because their functionality allows users to select target items by crossing the menu’ s
outer boundary without any dwell aiming time. Thus, the purpose of this study is to
comprehensively explore the design of visual menus for selfie—taking in public photo booths
against the background of upper limb biomechanics measurements, interaction performance, and
user subjective evaluations. In this study, we conducted two—stage experiments. The first stage
experiment provided comprehensive design guidance for the reasonable design of the number of
pie menu items and their layout during mid-air interaction. Based on the findings of the first
experiment, the second stage experiment compared pie menus with traditional panel menus under
three operational conditions in a simulated photo booth: filter switching, one-layer selection
for skin whitening, and two—layer selection for face adjustment. Our results indicated that
the pie menu offered notable advantages by reducing muscular loads, achieving shorter task
completion times, and delivering an overall more enjoyable user experience, making it a
preferable choice for mid-air interaction in photo booth settings. Conversely, the panel menu
exhibited superior scores of learnability and demonstrated enhanced accuracy in the switching
operation, suggesting that it might be a better choice for complex and precision—demanding

tasks.
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In response to the complex array of global challenges, encompassing climate change, pandemics,

geopolitical tensions, and social issues, a design—centric approach emerges as a pertinent and
efficacious solution. This paper examines the transformative potential of such an approach
within the realm of social complexity, highlighting its capacity to elucidate context—specific
solutions and engender participatory processes. The author introduces the Participatory Design
Framework as a comprehensive instrument for understanding community needs and assets, co—
creating contextualized solutions, and engaging communities in envisioning sustainable futures

Through the analysis of case studies situated in diverse environmental contexts with varying
stakeholders, the adaptability of this framework is demonstrated, showcasing the resourcefulness
of grassroots communities. The findings underscore the efficacy of participatory design
methodologies in addressing unmet developmental challenges while fostering social cohesion and
community resilience. This holistic approach, anchored in a nuanced understanding of community
dynamics, furnishes valuable insights for informed decision—making and policy formulation in

tackling global challenges
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The development of electrical impedance tomography with Gaussian relaxation—-time distribution
(EIT-GRTD) marks a significant advancement in the early detection of invasive ductal carcinoma
(IDC). This innovative system comprises three crucial stages: Firstly, in IDC detection through
electrical impedance spectroscopy with GRTD (EIS-GRTD), results indicated distinct differences
in relaxation—time distribution function (v ) between IDC, normal glandular breast tissue (nGBT),
and adipose tissue. IDC displayed a notably higher vy, suggesting potential variations at the
molecular or structural level within breast tissues. Secondly, simulation studies comparing
EIT-GRTD with Conventional EIT found that EIT-GRTD significantly enhances the ease and accuracy
of cancer detection. The system effectively identifies the optimal frequency for cancer detection
(°°'=56, 234 Hz) and swiftly determines the precise location of cancerous sites, outperforming
Conventional EIT. Lastly, 1in IDC detection within quadrant breast areas, EIT-GRTD showcases
its capability to delineate IDC in specific breast quadrants accurately at =30, 170 Hz. By
dividing the breast into four areas (upper outer, lower outer, upper inner, and lower inner),

EIT-GRTD effectively identifies and locates IDC within these regions. Overall, EIT-GRTD emerges
as a promising medical imaging and diagnosis tool, offering enhanced accuracy and efficiency

in detecting IDC at early stages
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ENA B S Continuous Autofocus High-Magnification Active Vision Systems for
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FALEm SCEH Research on Anti-disturbance Control of Multi-rotor UAV based on
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FALEm SCEH Stiffness-Modulation of Multi-DoF Pneumatic Soft Actuator for

Minimally Invasive Surgery (EAREEFIFD 7= DL H HE LK ERENR
V7 N7 N7 I F ax—Z OB HF5E)
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In minimally invasive surgery (MIS), the role of antagonistic soft actuators in enhancing
stiffness modulation, especially in procedures like transvesical prostatectomy, 1is becoming
increasingly important. While previous studies have primarily focused on single—pair actuators,

our investigation delves into the challenges of multi-DoF (Degree of Freedom) designs with
multiple chambers.Our study first identified the actuator’s key performance determinants. The
chamber’ s cross—sectional design significantly influences the actuator—endoscope interaction.
Through FEA (Finite Element Analysis) simulation and prototype tests, we discovered that wider
chambers amplify frictional forces, improving stiffness adjustability and overall actuator
performance. Leveraging this insight, we crafted a 3-DoF pneumatic actuator with six chambers
arranged in three antagonistic pairs. Our FEA simulations elucidated how internal stress
distributions within the actuator’s multiple antagonistic chambers, along with the structure
of the central hollow duct, collectively modulate stiffness. We pinpointed optimal stiffness
strategies and assessed their impact on actuator performance metrics, suggesting enhanced
surgical precision and adaptability.Preliminary surgical simulations were testament to our
actuator’ s potential, spotlighting its capability to elevate surgical precision and safety in

transvesical prostatectomy.
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LA S H Elucidation of the Predictive Control Mechanism of the Medial
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LA S H Highly adaptive control interfaces for pneumatic soft robotic
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Soft robots are gaining popularity in healthcare due to their elasticity and safety in direct
human interaction. This study focuses on improving the adaptability of soft robot controls to
better bridge the gap between theoretical simulations and real-world applications.Controlling
soft robotics can be complex due to varying task demands and user—specific motor characteristics,
presenting challenges in adapting to dynamic conditions. To solve these problems, we introduce
a novel highly adaptive controller combining Generative Adversarial Nets (GAN) with a
proportional-integral-derivative (PID) controller, termed the G-PID controller. The GAN s
generator could generate compensatory signals for the PID controller, ensuring the robot’s
response closely to a predefined reference model under varying conditions. The simulation—to-—
reality (sim2real) problem is a prevalent issue in deploying simulation—trained models to real-
world, especially there is an extreme imbalance between abundant simulation data and scarce
real-world data. To address this challenge, we propose the use of simulation data in conjunction
with an Imbalanced Sim2Real scheme to transfer a specific mapping from simulation to real-world
data. The bulkiness, weight, and low customization options of pneumatic drive systems have
blocked the use of soft robotics in real-world applications. To overcome these challenges, we
have developed toolbox for a modular type pneumatic drive system. Users can customize
specifications and layouts, and the toolbox automatically generates 3D portable files, optimal

pneumatic diagrams, and assembly instructions.
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AR SCEHE Improving PET Image Quality Using Deep Image Prior (Deep Image
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This study explores the influence of multi—nationality on perceptions of brightness, color,

impression, and emotion in facial images and how the effect is different among participants
from different nationalities. The experiment mainly covers the following three aspects: (1)
Analyzing the influence of participants’ nationality on the judgment of facial brightness; (2)
Exploring how the multi-nationality of facial images and evaluation methods affect perceptions
of facial brightness; and (3) Studying how skin color affects emotion perception. In Experiment
1, participants from Japan, Thailand, and China conducted a brightness—matching experiment
for face images with four average skin colors. The results showed that the participants’
nationality and other characteristics affected their judgments of skin brightness in facial
images. In Experiment 2, in addition to using the brightness of facial images for matching
experiments, we designed an experiment of brightness evaluation. The results suggest that the
multi-nationality of facial images, the multi-nationality of evaluators, and the choice of
evaluation methods should all be considered in international communication. Experiment 3 further
revealed the influence of skin color in the facial image on emotion perception. The experiment
used processed facial images that with varying intensities of anger and happiness, and the skin
color was adjusted according to the concentration of hemoglobin. The results showed that even
with a weak intensity of anger emotion, high hemoglobin concentration (reddish skin) still made
it easier for observers to perceive anger. This trend was consistent among Asian
participants. Through these studies, We contribute the scientific understanding of face
impressions and emotion perception in international communication, providing empirical support
for cross—cultural communication and theoretical reference for the development and optimization

of related technologies
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Vegetable soybeans, also called edamame, are soybeans that are harvested and consumed at an
immature R6 development stage. The effects of photosynthetic photon flux density (PPFD) and
light quality on space use efficacy (SUE) and edible biomass space use efficacy (EBSUE) of
soybean are still unknown. It is crucial to develop a strategy for controlling light
conditions of soybean during the different growth stages to improve SUE and EBSUE.

In Chapter 1, a general introduction including the background on soybean, lunar farming, SUE
and EBSUE, related studies, and the objectives of this study are described

In Chapter 2, one experiments were performed to investigate the effects of PPFD, light
quality, and their interaction on SUE of a soybean cultivar ( ‘Enrei’ ) at the vegetative
growth stage. The results demonstrated that higher PPFD increased SUE by increasing the dry
biomass accumulation and decreasing the plant height. High ratio of blue to red light
increased SUE by reducing plant height. In conclusion, 700 pmol m—2 s—1 PPFD and 5000 K of
color temperature are the recommended proper PPFD and light quality, respectively, for soybean
at vegetative growth stage

In Chapter 3, the effects of PPFD, light quality, and their interaction on SUE and EBSUE of
soybean at the reproductive growth stage were studied. The results showed that SUE and EBSUE
were the highest under 700 pmol m—2 s—1 PPFD. Therefore, 700 pmol m—2 s—1 PPFD is
recommended to improve SUE and EBSUE for soybean at the reproductive growth stage

In Chapter 4, the effect of PPFD on relative SUE and EBSUE in two cultivars (soybean and
dwarf tomato) at the reproductive growth stage were studied. The results showed that the
relative EBSUE of soybeans and tomatoes highest at 700 umol m-2 s-1 PPFD treatment. In
conclusion, 700 pmol m-2 s-1 is the recommended proper PPFD to increase the EBSUE for soybean

and tomatoes.”
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AL G L E B Evaluating plant canopy microclimate using computational fluid

dynamics in a plant factory with artificial light
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The microclimate of plant canopies is important to plant growth and development in plant
factories with artificial light (PFALs). The distribution of the microclimate is sensitive to
airflow and plant transpiration in cultivation shelves of PFALs. Therefore, simulating the
distribution of microclimate and plant transpiration by a computational fluid dynamics (CFD)
model with realistic plants will provide valuable insights into optimizing airflow control.

In Chapter 1, a general introduction including the background on plant canopy microclimate,
transpiration model, CFD in simulating plant canopy microclimate and transpiration, and the
objectives of this study are described

In Chapter 2, a CFD model with realistic plants was developed to analyze the airflow in
plant canopies. Results demonstrated that the airflow of plant canopies was significantly
improved by high inflow velocity and slightly enhanced by staggered plants. Additionally,
airflow was hindered by plant growth and leaf veins. In conclusion, inflow conditions were
critical for influencing airflow in plant canopies.

In Chapter 3, a CFD model with realistic plants was developed to analyze the microclimate of
plant canopies under different inflow parameters. Results demonstrated that inflow velocity
and temperature notably influenced lamp and leaf temperature. Additionally, inflow velocity,
temperature, and humidity exerted more significant effects on air velocity, temperature, and
humidity around plants, respectively. Furthermore, inflow velocity notably enhanced airflow
parameter uniformity of plant canopies. It’s suggested to set different inflow velocities at
lamp and canopy locations. High levels of inflow velocity and medium levels of inflow

temperature and humidity contrast control targets are recommended.
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The experiments were conducted to propose hydroponic cultivation methods for cucumber that
can increase yield and nutrient use efficiency. 1) The growth and development of cucumber
plants were examined under two training methods: Lowering training (LT) and Pinching training
(PT). The highest total yield and marketable yield were recorded in the LT treatment. At the
end of the experiment, it was observed that the xylem sap bleeding rate in the LT treatment
was 1.65 times faster as compared to that in the PT treatment. 2) Cucumber growth and
productivity were assessed under EC management (ECM) and a solar radiation—based quantitative
nutrient management (QNM). The plants grown under the QNM treatment required 26.7% less
nitrogen, 30.4% less calcium, and 27.8% less magnesium to produce a kilogram of fruits
compared with plants grown under the ECM treatment. Moreover, the nutrient wastes generated
per kilogram of produced fruits were also reduced by 66.4%, 60.7%, and 30.2% for N, Ca2+, and
S042—, respectively, in the QNM treatment. However, the total and marketable yields were not
significantly different between the ECM and QNM treatments. Furthermore, the xylem sap
bleeding rate was 1.32 times faster in the QNM treatment due to the low nutrient solution
concentration than the ECM treatment. 3) Grafted and non—grafted cucumber plants were combined
and treated with ECM and three QNM treatments with different starter nutrient solution
concentrations (QNM1-3). The QNM3, QNM2, and QNM1 treatments required in chronological order
25.0%, 21.6%, and 15.4% less nitrogen to produce a kg of fruits compared to the ECM treatment.
The results of this experiment indicated that higher initial nutrient concentration
strengthens the root uptake ability. In addition, the grafting treatment improved the cucumber
crop’ s harvest index and the appearance of harvested fruits, indicating that grafting is an

important technique that should be used to grow cucumber in hydroponic farming.
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Seed-based foods are very popular nowadays, of which amaranth grain and soybean are good
sources of nutrients. This study aims to investigate the changes in potential health benefits
of amaranth grain and soybean curd caused by cooking or processing methods. First, changes in
starch digestibility and antioxidant activity during in vitro gastrointestinal digestion of
intact or slurried cooked amaranth grains treated with different cooking methods (boiled and
roasted) were examined. The results showed that the starch hydrolysis percentage of the
samples in descending order were: boiled intact grain, roasted intact grain, raw intact grain,
boiled slurry, roasted slurry, and raw slurry. The antioxidant activity of roasted samples was
higher than that of boiled and raw samples, and slurries exhibited higher antioxidant activity
than intact grains. This means that roasting is a more beneficial cooking method than boiling,
and while amaranth grain slurry enhances antioxidant activity it also increases starch
digestibility. Then, the three most common types of soybean curd (tofu) were compared, which
were prepared using magnesium chloride (MgCl2 soybean curd), calcium sulfate (CaS04 soybean
curd), and glucono— § —lactone (GDL soybean curd) coagulants. Combining the results of protein
hydrolysis degree, SDS-PAGE, and free amino acids during in vitro digestion, it was indicated
that the degree of protein digestion in GDL soybean curd was the highest. Meanwhile, GDL
soybean curd had the highest antioxidant activity at the end of digestion. These results
demonstrate that GDL soybean curd has superior nutritional value compared to MgCl2 soybean
curd and CaS04 soybean curd. Finally, protein digestibility and antioxidant property of
soybean curd with different added polysaccharides (potato starch/guar gum) were explored. The
results showed that the addition of potato starch did not significantly change the protein
hydrolysis and amino acid release of soybean curd during in vitro digestion, but its
antioxidant property decreased. The addition of guar gum reduced the protein digestibility and
antioxidant property of soybean curd. This suggests that the addition of potato starch has
less effect on the nutrition of soybean curd. Overall, either cooking or processing methods

can affect the starch/protein digestibility and functional properties of seed-based foods. The



findings provide theoretical support for the potential impact of cooking/processing methods on

nutrition as well as valuable reference information for consumer dietary nutrition.
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Cultural heritage is increasingly recognized as a crucial factor in fostering sustainable
urban development, with its preservation becoming a global imperative. However, past research
has predominantly focused on the architectural aspects of heritage buildings and geographical
aspects of world heritage sites, neglecting the significance of green cultural heritage (GCH)
within landscape—based frameworks

This thesis investigates the emerging concept of GCH and examines its benefits, public
conservation efforts, and willingness to pay through three distinct studies

The first study, based on an on-site questionnaire administered to GCH users in Hamarikyu
Garden, explores the value of cultural ecosystem services (CES) in GCH and their relationship
with perceived attention restoration and stress reduction. Results reveal that most CES, except
for a sense of place, are highly valued. Spending time in GCH significantly enhances perceived
attention restoration and stress reduction, with aesthetics and cultural heritage significantly
impacting stress reduction, and attention restoration positively correlating with aesthetic
value and sense of place. The greater the perceived value of CES, the more substantial the
perceived stress reduction and attention restoration, underscoring the utility of CES as a tool
for measuring GCH s environmental characteristics and predicting psychological recovery.

The second study employs the extended theory of planned behavior to investigate factors and
pathways influencing public behavioral intentions towards GCH conservation. Based on 1075
questionnaires collected in Tokyo, Japan, and analyzed using partial least squares structural
equation modeling, results show perceived behavioral control as the strongest positive influence
on GCH conservation intentions and behaviors, while social norms have no significant effect.
Notably, environmental awareness, including heritage awareness and cultural attachment,
significantly impacts the range of public attitudes towards conservation, while environmental
perception, including perceived usefulness and quality, significantly affects conservation
intentions and behaviors, respectively.

The final study addresses the gap in research on public willingness to pay for GCH preservation.



Using contingent valuation methods and structural equation modeling, a survey of 1,075
respondents in Tokyo reveals approximately 30% are willing to contribute financially, with the
average annual willingness to pay and non—use values estimated to be 990 yen and 4, 304 billion
yen, respectively. Notably, only heritage awareness and perceived cultural ecosystem services
significantly influence willingness to pay, with higher awareness and perceived value resulting
in greater contributions

These findings provide valuable insights into restorative environmental attributes, offering
objective descriptions of potential health-promoting qualities that can inspire the design of
restorative environments in GCH. Furthermore, these findings hold implications for local
governments and policymakers, promoting public participation in GCH preservation and generating
novel theoretical avenues for future research. Ultimately, this thesis contributes to informed

decision—making and a sustainable cycle of GCH protection and conservation.
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AL G L E B Disparities in urban green space: challenges and strategies for

equitable urban green space planning against the background of
demographic change
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This study aims to investigate the trends of inequality in access to UGSs in Japanese cities
against the backdrop of long—term population changes and discusses UGS planning to achieve
equitable access for residents in this context. Through an analysis of the Gini coefficient of
inequality in UGSs in Japanese municipalities from 2000 to 2020, I have observed an intensifying
trend in the inequality of UGSs. Addressing the gap in access to UGSs among residents, this
study explores from the perspectives of urban dimensions, block dimensions, and population
dimensions.

Firstly, I established the relationship between the unequal distribution of UGSs and urban
morphology, providing strategic guidance for urban built area planning in the context of a
decreasing population. Following this, based on analysis at the scale of urban blocks, I explored
the connection between inequality in UGSs and UGS morphology, proposing methods to promote
balanced development of UGSs through planning of UGS morphology.

Finally, from a demographic perspective I propose a new measure of UGS inequality. This
approach considers the quality of UGS and population structures. I use the developed methodology
to explore the relationship between UGS and population needs, indicating how the design of
environmental facilities and site layout of UGS should be adapted to the needs of urban
development brought about by population changes

Combining the above analysis, this paper proposes corresponding urban planning policy
recommendations aimed at supporting the achievement of equitable and sustainable UGS planning
and development. Through these policy recommendations, I aim to provide effective solutions to
alleviate environmental justice issues in the urbanization process, ensuring that all residents

can equitably enjoy the health and welfare benefits that UGSs bring
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S VA B H Exosomal miR-185 inhibits esophageal squamous cell carcinoma

progression and predicts prognosis
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[B] The aim of this study was to explore exosomal miR-185 as a candidate prognostic

biomarker and therapeutic target in ESCC, investigate its biological function and clinical
significance, and ascertain the applicability of circulating exosomal miR-185 for the development
of targeted drug for ESCC treatment.

[#712] A GeneChip miRNA array was used to compare exosomal miRNA expression in ESCC cell
lines under hypoxia. Exosomal miR-185 expression was then confirmed via quantitative real—-time
polymerase chain reaction (PCR). Patient background and proghosis were compared between the high
and low miR-185 expression groups. Functional analyses were performed to evaluate the antitumor
effects of miR-185 in ESCC cells. Global gene set enrichment analysis (GSEA) of The Cancer
Genome Atlas (TCGA) data was performed

[fE5 - 2%2] Differentially expressed exosomal miRNAs were identified. Hypoxia significantly
decreased the expression of exosomal miR-185 in KYSE-960 and T.Tn cell culture medium.
Overexpression of miR-185 suppressed the migration, invasion, and colony formation abilities of
ESCC lines, suppressing cell cycle progression in these cells and promoting their apoptosis
after cisplatin treatment. High miR-185 expression was associated with signaling pathways related
to cell death, DNA damage, and pb53. Furthermore, circulating exosomal miR-185 levels were
correlated with cN and cStage, in addition to predicting progression-free survival (PFS) and
disease—specific survival (DSS) of ESCC patients after initial treatment.

[#53 The level of circulating exosomal miR-185 can be a prognhostic biomarker in ESCC
Furthermore, there is a possibility that it can be applied to treatment by drug discovery

applying exosomal miR—185



WX E R O R o B R

(IR R ERBE XIS NRBE OB E R TH Y . JESOE B ECIEEIGIMEICBE D D, £72. microRNA (miR)
ISR EREEZ N LG ERICH G 2, AR I, (EERRIC X Y &iE R LR (ESCC) Mifa ik
THEEND niR (25 B UIKREHEERE T TIK T4 % niR-185 ¢ ESCC MAIEKIZ 31T DHEREMAT I L OV
F~—Hh—& L TOHMMEZBRE LT,

ESCC Mifa#k (T. Tn, 1<YSE-960) A fEfesR (1%) . 1EHHESR (20%) THZE L7z RIE X v BE MEEZ VT2
VYV —AZEHH L. miR O (GeneChipmiRNA array) (2 L W miR-185 Z & eZ8@h miR Z49H L 7=,
T. Tn 3 KX OVKYSE-960 ~ miR-185 HAIZ XLV | EE - IZIEEEDIK T, CDDP #5447 A b — ADH %
e L7z, 2B DB XV 1372 miR-185 &P Bl - IKIEBLO BB HEE (R 1-F8 B4 GSEA CfFHT L, miR-185 %8
BUCIET R F—3 A DNA FEFICBD 2 R OFBI @ < | AR ORBIIEALIZ T JE WAL TH - 72,
W BEIRFEH] D ESCC B IMAET 7 > — L miR-185 | MRy AL 77 AR,

VB AVEFR L S niR-185 (MERE CHRICAR THDH Z L 2/R L (P=0.03, 0. 02), Tih~——Lt7
HZ Lz,

AFHSCIE, miR-185 D ESCC TOMREA M LML, THTHI~—H—& L COFRAMEZ R LIMifEd 5 3%
mEROLNT,
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S VA B H Association of serum glial cell line—derived neurotrophic factor

(GDNF) with clinical symptoms in bipolar disorder: a longitudinal
study

(R 2 31T D IMIE 1 277V 7 Alaak Bk & K+ (GDNF) &
FRIRIEIR & OB - HEWTROATSE)

i N = (F&) &% &= & EBEA
(RIF5) #C 8 n 9w H R RHE A
i X NOR ) i} =
[ B)

FATHFZETIZ, MET 27U 7 MR ORI R K F- (GDNF) L ~L 3R RE S (BD) D/ A F~—
—IT/R D FREEDSRIB SN TN D, L, (ERDIFED S  IZHEBIIIIE Ch T2, T DI, R
TiE, BD OEFERI RN F~—T— L LTI GDNF & FEEIER Ok & KRR E A S NICT 5720
2. ABi% L7- BDEBEOMLIE GDNF L1 & FEERSER & OBIMR & MEt L7z,

[J73:]

ASHIA & MEMAAFZE Tk, TEERAIREEREF RN ABE L7= BD BEREST AL, f@i#E (H0) #F40 A& ZEL
7oo ABERE &GRBERFOD 2 fUCHIRIMAR M. A Fh L, RS G WO HIETE (ELISA) % FHVW T ABRIRE R
B OMIE S GDNF B2 JIE Lz, ~ b b Dl REE, ~ 7 109 ORI R | v o 7 B A RUEE |
HRED 2IRMIFEE R E (GAF) % A\ CREMIEIR 0 FAE FE 4 341 L 72,

[R5 R - B

BD B OEFARIERIZABTERIC L 0 AEICYEE L, —J5C, Mg+ GDNF fEI%, ABihkid BD #f & HC #f
DO, BELOBD HEOIRRAIH OM & THEREEZRO D> 72, ARk BD #EOIMIE ' GDNF fEIX GAF A
a7 EIEOMBEEZR LT (r=0. 272, p<0.05), PREBIIFENTICISV T, MyEH GDNF fE D2 b & & B D iR
MR E O FAEE O R AL E L OMBERRE D, BORL L P RARERTER (BERS. #iE
B, e Kan) EOAOHBEERRERED T, TbbMiEP GDNF O LT, 2 b ORERO L & B
LCWe, RIFEORRE LT, EWIREITHHE SN TR LT, ZORBILRETE /R,

it 7

BD B3 D IfiiE H GDNF (X BD @ State /NA A~ —H1—"Th 5 Al /RE S 72, £ DEO EF I
REg & PG 22 B O UGB I BE L TV B ATREMES RIZ S, SO BLETH S,
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MG S 27U 7 SMBRRR SRR A+ (GDNF) 13/ 8= 0V R0 MU [ R T OB s ST
WD, FRICPRRMEREE ClE, BARBICHEWELT 2 EDRH Y | GRBUSMEICBEET 2 A~ —T— &
72D REMEDS R ST D, AR TIX 57 44 O BURMEFREE D [ A HEWrAYIZ 2 IR 5 CIfiliE 1 GDNF 2
L. BRI R OMER#H 40 4 & Hilia LTz, < OR BIRHATHE THRE OBRFIEIRIIA B ICSE LI,
GDNF I XVEHRAT# . M OMEHTHE & ORI W THEZEITE O bR o7, L L GDNF IZARERF D GAF
& FE 72 GDNF Z L &IZEODORGHER (RECHIER 7 &) L AOMBAZED T2, AFRITEE ORFIK
% & GDNF O BSE Z G ARG L T D, MEWTHIIINE OG> & BUBMERE S O HAZSEIR & GDNF D2 k% F
L7z, GDNF O~ —Fh —Dr[getkz A L7 iE D & 5 ¥k & 8D bz,
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Study on relation between drug resistance and formation of cyst

like structure in Trichomonas vaginalis
(&~ U =T XA DFEAIMME & 2 2 M RIEIE T AL O BRI DV T O
t)
(E&) # & oIt gHr
(Blf) # & WH %Y

i

i

Wk OB = A R

\
/

\Y
,

WX N o x o #F

(B8] B8 N U 2 RESERPIRRYE 508 15 EALLE LR S D RYYE ©, HllnEREY T
HHEN) ST RZL-oTHIERZIND, BFICIFA he=FY—1 MZ) BIOF=4Y—1L%H
WDHD, T, 2D OFEANEGIEZ b O IEANM M BR O HBLOME R 2 TDd, L, AKUHR
D FRAFN M IEEHAE I TARARIA T 5, ABFZETIEL B b U =& T 2 O SRAIMIEE SRS 2 -+ 2 BT,
BREEMEZ & D3 A MEME (Cyst-Like Structure, CLS) DOEFICER L. ZOMEIRZMIT L7,
[GiE] &MY - A0%, EMERRO 63 Bk CEAIRSZIERR) SRR K 0 rBES 707z CB3 % CREAIMHIERR)
W, MEED in vitro H5E&RIZHBVT, MIZ BN RZ , IKIR, (K pH DB A b U AGMEEZGHE L,
calcofluor white (CFW) HufalZ Lo T CLS UR Zfifgsl L7z, FE 7. CLS DFEAES MR M O CLS 72 6 5%
BIRASOFRE AT — VERHRIZOWTRET LT,

RS - B22] G3HRE CB3RRIZE BIZ 10 pg/ml DA br =&Y — LRI L > T CLS 2B L2, 5K
FIPREE 50 1 g/ml TId CB3 D7 CLS Z B L G3 1FFEM L7z, #kKZ K OMRIR S FIo W T b gkl CLS
ZIGRL LT223, CB3 CTIIERREEI 3B > 72, AR pH e F ClEimitk & ©IZIEFRFIC CLS 2Bk L7, CLS
FERREIL IR D MTZ (100 xg/ml, 200 wg/ml KON 400 pg/ml) ZHRMLTHEHBEIXIZFERTET,
2 HMBRICEAZ I Br< EHIEEZFB Lc, IEXD, BRY I F AL CLS 2T HZ &Ik VI
KIMHEREZ ST D 2 ENBE X DTz, SHIT, MTZ THE LT CLS B RI10 7 Z U MREkT VE=U bk
WNd 5 &, IR REBRIZRE Y MTZ 12X > T LT,

(K5l e R U =57 2D CLS IIBREMTED 272 b TIERIKIC B MELZ R T2 E RN E o7, E7,
SR AR ORI I IIEF OWMPBEN TH D Z E BRI ST,
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JERY BT RFEIE A ha =Y — LR F=F Y — e ED=tnA I XY — L RiiwAE Rk s
FAWTIRIET 5223, 16HRIEEZHEH Ll 5 & RAIMME 2 845 LEAE L 70D, AFRITENY 25720
MHHEEAEAE 2 R 95 2 L 2 B & U, RAIRSME T & 2 A HERE G3 #K & JRAIME 2 58 15 U 7= B PR 45 iRk
T 5 CB3 % LRt L7,

FERY ST RIV A MEEEREZERT 2, N 3BT ADERRICA hu=F Y — /135 L G3HRITIE
WLUT=DIZxE L, CB3 BETIEv A MEEREZIER Lz, VA MEERIER FChr =K Y — LORE%
500 g/mL £ T EFTHHREAEIIE TR, A bn=FY— 2R E8hEEHER L, 7 = U ikek
TUEZULDORIMZE Y A MEEKRITHIEIMIZEY . A hn=FY — VeI 2 BT E=0 LD
PR T CB3 RSP T D Z LB LM o7, F7o, GBIRICA hr=F Y —LZIINT 5 &2 A Mg
IR %8 CHANMME A LG LT, 2D &b v A MEERDPIERMEDOESFICEHEG LWL EBF 2 65,
AMFZEC T, & B Y =8 T AWK 2 B RA 2R BRI W TR E K HBR L 72,
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S VA M H Long—term efficacy and safety of thalidomide and dexamethasone

treatment for POEMS syndrome

(POEMS JEMREEIZH T2V F=A RLT XV A2V ARROREAL)
PE & axth)

() & &% EK EAE

(Elf) #Z &= e ® & ten &)

i

i A&

\
/

\Y
,

WX N o x o #F

[ HA9] POEMS SEMEREIE UIE LI RGP IR IR S 2 2R T T 2 2 F MREE TH D23, & VEGF MLIEZR H O
ICIEAREDN BT D Z LV L, ZREFHIERFRE CH LYY v A RETHH A2V off
HEEDOHNERRE I TV, L LR OADRETH D7D EFRIREEO BB A0, Z4a
HOMIIAR T Thote, RFFRITT Y R~vA RET T A X P ABIEIZ X 2% PORMS JEMERED IR
RO NCHFEEROMGEEZ B & LT,

[FiE] YR 2 ERE LTHTTORIEEREOY Y R~ A K- T3 24 UEEOIRRICB W TIEE S vz
EAfb ST — 2 ZWE, T, A ZREMEREE LT, HAMENMEL A XU MEERLE
progression free survival (PFS) & EBEFMIAH & L. & D overall survival 7 & NI POEMS JEBERE T
JRREREA A %h & SN HEELDOERR 72 & NTHRAFT L2 BIKEHE E & L7z,

[RER - BE] WIESNE L 52 4 CTh D | FHIF D 66 5k, B33 4. FHRFEHIM 3.3 Thole, W
filk 5 AEIF AT O PES FEERRIT 21. 5% TdH 0 . NARBIAGD & FHELN TORBMERER B 272 b DD,
Z D% 6 FRNTHT- 0 R < ZE LT e, MiiE VEGF fHITEFHE O 80% Tk L, 3 AELANICZ 40%0D B
TMZ 7R LT., AFEFERE L UIMRIREREIRE & O 71584 R DA HEHER & R iREE
WEETHDH EZZT,

[fEiw] U R~A RET XY A XV U OPFHIEH L PORMS SEMREICA D CTH 7=, U R~A RIEEIX
POEMS JEMEREIZ 31T 2 EERIGRHERIZDO—2>TH D,



WX E R O R o B R

1 VEGF IfiLiE 72 & QN TR MR 23 ¢ 4 C &b 5 POEMS EMEREIC DWW T, $U R~ A R FF % 2 %V Uk
DENEPRENTWD A, BHIRAME, eI AAE ChH oz, AFETIET Y F~A K-
TR AL RO POEMS JEMEREIC KT 2 BRI 2 G00M:, BetEORGEEZ % T RINCAT o7, THEKR
FHAREANE 2 EIR L LT T J-PSOT VRBR E MR SN D DOT Y R~ A R T X A& PRIED
BB CIEE S NI T — Z 2T LTz, KI5 E 524 CTh Y . 5 56 sk, B 33 4. IR 3.3
FETHol-, FHEIMIEH Tdh 5 progression free survival (PFS) ® Kaplan-Meier 7 & v kX, PNAREA
WEINDHAELINTOA XY R AN T2 b DD, D% 6 FEMICHI D R S ZE L Tz, RIREH
HEIZBW TS, [MiF VEGF EIZEFE D 80%TikE L, 3 FLINIZ 40%DEETM Z X7 sfatkib Lz,
FRIRFHZEAL DFFATIZ W T H A O T L CIREBRLAIR L & FE N THGE Lc, et s LT, MmIRMEARTE
IR% & DT PEBR R & RIHMREE O FERELN I b, Kimslx, U R~A K TP 242
FEIEDS POEMS JEBREDRHIMICA N TR RRIGR CTh 5 Z & 2 602 L7 AliE & 2 48 L8 bz,
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S VA B H Elucidating the mechanism of cancer progression in bone

metastasis: the role of EVs from prostate cancer—educated mature
osteoclast.

(RIS S Z0F & A7 R M F ORAB AN NS K % B st
RS O R )

(EH) # & &H BE

(BId) # & &\ Mz # & R

i

i A&

\
/

Bt

A S o B SO N S = |

5 H] B I3mE el X 28I & BRI K D2 BB O N T AR LTS, BB
INEREE TUE, IR Z OEFEMEAE B L CIs 2 (2t 5, L CEB S 4 & 7o 3Rz i o lEig
I S B MR IE L AR L. BRIC X 0 ft < NEER M08 S e b b B~ D B8 %
PR LT 5, T, BB OEREEICIN T, A MUA 72 8 LRk, Mlash/ N @ extracellular
vesicles (EVs) T X DHMRMIEHRIGESEH SN TRBY, Fexld, FizIRE MR EE S 7 k2 &
M (cancer—associated—osteoclast: CAOC) DEEAT S EVs ICEH L. BB IEROH -/ A =X LD
B & 5 ATz,

[ 5iE] ~ o AE IO FTEHIIN T 5 RAW 264. 7 % RANKL f74E R CRGEAMRE ML S8, 2Dk
£ RiE) biiE OEE VT EVs 2508 LT, BB IR0 531t « BT TRAP Yefall L 5 U REBLES & flfia o
BRI~ —H— R ZFERE L Uiz, CAOC [k fllfa & ai S2 s i o> 465538 THEL L, CAOC & EH Ik
L 7= BB f i (normal—osteoclast: NOC) IZ DWW T, ENENDEBIGTFIREA T 0 7 7 A LT S EVs
ONEWZ L LTz, S BT, TH &Y A A TERE MR > B 2l (MC3T3-E1) ~D A Mgt L7 9
Z T, [AE 47z CAOC HIRICHHEAY 72 BV WU 2 BT T L~ U ARG L, EAERNTOFEE~D
TER AT ~T=,

[F5 5 « B%2] CAOC | 341 RANKL HifA Td 5 denosumab |ZHPiEE R L1z, £/, Wity —7 = 212k
2 FEHTIZ Z AU, CAOC Tl m T RBL T v 7 7 A VIS RIENEIZZE L U, BEAT 2 EVs F10 microRNA (miRNA)
HH72 o TUNz, CAOC HI2R D EVs (3 HIfd (b 2R U [RIRFIZ B 2 oo Ak 2 0] L 72, miR-5112 (%
E IR Parpl ZEBEDZ —4 > F & LT I1-1b ORI _EF 2L WIS E 1L-1 8 DA WMIETEE|Z
FH L, WEMREORIERE DEREICEE D D ATREMES R S L7z, — 5. miR-1963 |ZH ZFHMIE D Hoxal %
EHEDOX—5 Y b & LT IL-1 B FE T COFMZR G EIHICE DD Z LR B nE o7z, S HIT, AN
g iR~ 7 AT T UZE N T miR-1963/5112 @ mimic cocktail MG IT, HAkEE & HGIHE R &2 Kigic
fedE L7z,

[fsam] BOSZTYE OB S NREZIZ I\ T, CAOC I RANKL FEMRAEMERR IR TARIENEDIFII ML « T AL %
FZ L THY, HEEVs ZNET 2D miRNA 24 LC, IL-1 8 (CRE#E L RIEMISZ B L, S b5
filesE & Eaice < EEERZ A L TV D AlgetEnsr S L7,
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TR AR T UIE LIRSS 2 R0, TRITES 5 EEFRIL 0% TH D, IR EESE—EITE 2R
DB ML LB SN D EEIELN DD Tt AT, IWE 248 5 e a0 5k 2124 NF-
KB)ﬁ/bxﬁmﬁﬁml%(mmw LEoTERICHIBEEND Z ERMBILD—J, RANKL (235 < fif
B AR 2 A U 7 1R XA s R O &AM A LR 3, BIOHIEBERE O TR R S L
%o Kﬁni AR = v T2 2 NEEHIE & B E 1AL & O OME/ERICHE S22 T, Mg sz
BB EH MRS INE & S U T B N BR R C O AR & iR AT LT,

F PRSI A 2NEMER F 2 0 LTI E IR 2 8E L, RN ARRBIZFET 52 L2 ALz, 2o
Jo5 A 72 R AR B R AR 0D Parpl & B 2RO Hoxal ZHEH) & 4% miR-5112 X° miR-1963 Z & eHif stk
/R Z PEAE UTe, IR 7R B MRR 23 BEAE 3 2 AR MR, BRI L AR U, (RIS SRR oD <
X T AL ZANH U=, MifEs NEIZE £ 5 microRNA (X, miR-5112 2SN E Ml Parpl Z4ZA) & L Chl
B RIETEE DREIZRED Y | me&#%%%%®mmﬂ%ﬁ%kbfrm& HMEMHENZ B 5 72
EL BMEECEGERICES T A EEALMC L, B EX Y ARRIE., FieBT 2= v T A& HlE
TR E A SR O MR MEO&EEI 2B S M LEZ@mSITH Y | @tﬁ ICS S LU MIMED % %
BCThs RO,
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S VA & H Elucidation of the pathogenesis of late-onset myasthenia gravis

with single—cell RNA analysis

(7L RNA SRATIZ K 2 e fin FEAE BEE A 2 JOAE O i REARD )
() # &= EK EA

(Bld) # & o & & oo &R

i

i A&

\
/

WX W
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N
S8
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[H]

% HIFIE FE A ) E  (LOMG) DYRHEIZBIT 2 KA U v RERO 4IRS A B 2N T D728, H—Hifa
RNA fi##T (scRNA-seq) % HIVT B & T ez fEHT L. LOMG ZAE(CE G- 2 MM & BinF7n 7 7
ANERIETHZEEZHE LT,

(7]

LOMG FBFE 7> HEREN L 72 KA I 2 VN, scRNA-seq #5E0E L7-, o7 — X #3I2 B Mg L T Mg o
BFRET 07 7 A VAT L, FRNREE Ry FU—7 LHBHE Y 2 — V2 FE, FFIT, Age
associated B cell (ABC) DHFMEICHE S %Y T,

[t 2R

Xy bU—ZRHTIZ Z Y LOMG 5 D ABC TERARSEIR L BT D855 v b U — 27 LHBHE D 2 — /L)
[FIE S v, TBX21 2N EZEZRHIEIA 7 & U ClRE T& 72, LOMG FF# Tl 4 B MifdiZ 56 % ABC J6 L Uf TBX21
BB ABC DEIS A EITHIN L Tz, £72. LOMG B3 D ABC IZH W\ T, BEAID ABC iEMEALRREE 2540
& TWB—J T, TBX21 ORHUIE -T2,

(B %]

TBX21 DFEBUH N A LOMG D ABC (ZF31F 2 KB 7288 & Tl L TV D AIEEMED R STz, ZAUZ KD
LOMG (Z331F % ABC DOFEMAL & FEMZ TBX21 NEETH D Z E N LN~ 72,

[

AHFFETIZ, LOMG @ ABC (235 NT, TBX21 &4t L7 TG M kD B Bk A4 /" S 47z, LOMG @ ABC (28T,
HIEE C T 2B FEY a— L ZFEE L, ZAbOmMmEIE, ABC & ZIIIH#ET 285 xy MU —
7 ERERET DN, REREOTZODOT 7a—F OFENEEZRBETHHDTH D,
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KT, Sl E TR A (LOMG) DHNREIZISIT % B flld & T MildoXE 2+ 5720, H—
FHIE RNA AT (scRNA-seq) Z W TRIEY v ERD 4 %Eﬁ%fﬁ’i’ﬁ#*ﬁ L7-, %FlZ. Age associated B cell
(ABC) IZFH L, TORMELERE Ry T —7 ZF~7=, LOMG Tl&, 4Bl 5 % ABC 35 & O TBX21
ESEHL ABC OEIENABITHIML T2, & 512, LOMG FE D ABC IZBW T, BREEIR & FHRE S8R5 1
v MU — 7 EIFEBLE Y 2 — LR EIE S 4L, TBX21 AEHERHIEIA 1 & LT L7z, BEE1o ABC {&M:1b
BRENIE SN TWAH—J7 T, TBX21 OFHLITE - 7-, LOMG & Tl, 4 B Ml %xt LT TBX21 &%sH
mC®ﬂAﬁﬁﬁ THEIML T2, ZRHOMENS, TBX21 OFEBHENNA LOMG ¢ ABC (23517 5 K By

B2 BTz Q0D ATREMEDSV RIB S vz, ARFHSCIE. LOMG OJFHE & ABC, & 7= ABC <T@ LOMG (ZBE# 9~ 5 i
5%yh7~&%%%# L. TBX21 DEEEMEARIL LTV 5, LOMG DI HEMIAIC T 7238 L\ R, 24
T 26D THY | D 5 HEF RO BT,
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E V- W H Comprehensive elucidation of resting—state functional

conhectivity in anorexia nervosa by a multicenter cross—sectional

study
(Z M RREWTAIFSE1C L 2 AR PEOIE IZ 381 B ZRpIR RS RERRE S E D 1)
FEHIfEIT)

i

i A& (F/) # & = R

(Bl#) # &= o ¥ # & & BA

\
/

wmeoxX N x o EmOF

[BH)] #RMESCBIEIZ BT A ZEFISBERIHS S (rest—state functional connectivity : rsFC) DZE{b
CBIT 2 ZNETOMETIE, b T Ah A ZARAR+ 0 ThoToizd, FEROFEBENME, Makz B
OFEkE LCRET D Z ERREETH 72,

[7iE] #fRPECEIE D MR 114 4 S dE IR 135 44 o0, Wi g (IMRI) 7 —# B LT
HRCAVDEERE (IBREEDWERKG6. 0. ~y 785 SEMFE-TI, K& - FrE A2t o5z i
L7z, 164 ORE, RETF. M. Xy hU—27 3—% b—y a UHEIRZBLOMER & Lz, B OsEk o
rsFC 2% H LRI L 21T - 72,

[RE A - B3] e B & bl U TR Mo e A 13, BT AMUATEERTER 2 & de 12 sz 3T
rsFC 23 THE L T e, E 7o FI/NM A2 & Eeaaik, MEAERN O, SHfEREZSERER Y T —7
SMAERE . BIERIRIE] & HRERR] 72 & D 33 $EIE CTlE rsFC 2ME R L CW/= (p<0.01, False Discovery Rate
FIIE) o FRRRMECEIED T 7 & A RO Mg T, iR IS AP & bl U T, EHIREl & E SRR E
Al F L OMAIERZ SRS SRR B & AR v b U — 27 AT rsFC 2870 L Tz, (p<0.01, False
Discovery Rate #iIE), ZH 5 DOREMZEZ RO = rsFC & HRRAULHELR E O SIS A B 2 A BIERR D 2
-7,

[Fam] AWF7E CREMZE AR 72 rsFCIT, 7 & ARRMECEE LT . ARREME O E I PR & A HH R
T o T AV —ZWi~— I —Th oA R H D, FITHRMESCEEBF BN TR O LD IER
R (BATENVRT . BT 4 A4 A—VEE, EWITHT 20RARMORE | SERRIFTENTRT 5
IRERAHAHIEE, LOBEROREE, T LR YA I TN, by P T MEE, BFEMEREERLE) Ok
FHIEAETH D FTREMED B 5
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FRFEPERLHAE (Anorexia Nervosa: AN) (ZHBF 5 ZFrlrfERERY G &M (resting-state functional
connectivity: rsFC) DOZAKIZEAT 5 TN E TOWNETIZ, Yo7t A IREIC KV fEROEEMEIME
< MEREBLEERE LCRIET D2 ENTECWhoTo, £ 2 CAMZE TITAE 5 sk 5 AN B3
114 4 L3 135 B OBERERY MRL 7 —# ZIE L, &Ko 164 fEI A BI.OfElL & U CTRgEfT 247V, BG
RESH C rsFC &R URERLIR A 1T o 72, T OREE. AN TITEAMARTEERTE 2 5T 12 fERMEIC W T
rsFC 28T L T e, E /M A4 & TofEtki], MEASEN ORI, ##RR A% & AR » b U — 27 Sl
ERR . BTESRE & FRR I ZE o 33 ARk C rsFC MK R LTV /= (False Discovery Rate fffilE p fi [p—FDR]
<0.01), ANOH 7 & A FHO T, RSP U CEIRE & E SRR E M, & UM
HEARGSRIRE] &A1 R v b U — 7 NIRRT C rsFC 23T LT 2 (p-FDR < 0.01), ZH 5 OREMZEZGR
W7o rsFCIEAN O AT TV —BWi~—D— L7720 5 57217 T/ <, AN DIERSOFHE (RITENRE ., A7 «
A A—VEE, DOHEROEE, T LRIV IR, By b7 MEESE) OMRFNEAE TH D W)
REMEDN B D, AWFFRITHITHIO T AN DL FRIFINEERE R A 2 MR A L. AN OB 2R L S
7oAt & % ZEfR & 78 b,
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study
(B EICB DA v Z—3y MRIHBMERL NN & O 3w AT -
JAGES #tWraf72)
WOLEAE L B (FE) % = BN FEL
(RIf) # = e FA o= e EET
wmeoxXx N ®r oo =R
[ 5

ED LI A B —%y NIABEIRE ORI AR NS00 T2 B ARG LT,
AWFZEIEA &2 —% NIH B L RTERROMEE OBEEZ A LT 52 F 2 HIE L,

[ 5]

AHFZE 1T H AR B FREHIIFSE (Japan Gerontological Evaluation Study: JAGES) @ H A EEFHE TS —
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BEFE AN 1 [F AT 20 LTV D RECEEE T o 72 (CIR: 1.20, 95%CI= [1.04, 1.39] , p=0.014),
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72 % BARfiHE 2> © OFEEEC CC 21T o TR DFHIMEZ i+ 25 2 &L Th 5,

[5iE] w503, RBIERESC TEIME T CT 2% L3 150 4 150 £ Th D, CTHEEBE LY, a2
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M E o CT ACEEiE T, CC THRE LAY U a—RI A2 L, [FARFC, KEHERIEIIC B CH R
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A7 i L8 B Contribution of adsorption and hematocrit levels to ganciclovir
clearance in an in vitro continuous hemodiafiltration model
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[Background]

The standard medicine for preventing and treating cytomegalovirus (CMV) infection is
ganciclovir (GCV). Estimating the continuous hemodiafiltration (CHDF) clearance (CLchpr) of
GCV is crucial for achieving efficacious and safe treatment. The hemofilter membranes can adsorb
several medicines. However, the adsorption of GCV to hemofilter membranes have not been
clarified.

The whole blood-to-plasma ratio (R) can be used to determine the relationship between plasma
clearance (CLp) and blood clearance (CLg) using the formula CLp = R- CLg. Since GCV can be
distributed to human erythrocytes, a change in the hematocrit level may alter the R and the CLchpr
of GCV.

This study aimed to clarify the contribution of diafiltration, adsorption, and hematocrit level to
the CLcupr of GCV in an in vitro CHDF model using polyacrylonitrile and sodium methallyl
sulfonate copolymer coated with polyethylenimine (AN69ST), polymethylmethacrylate (PMMA),
and polysulfone (PS) membranes.

[Methods]

The adsorption of GCV to AN69ST, PMMA, and PS membrane pieces was performed. The
hollow fiber in the hemofilter was cut into 5-mm-long pieces corresponding to an area of 100 cm?,
incubated with 10 pg/mL of GCV and 0 or 5 g/dL of human serum albumin (HSA) in 100 mL of
phosphate-buffered saline (PBS, pH 7.4). In vitro CHDF was performed with effluent flow rates
(Qe) of 800, 1,500, and 3,000 mL/h. The initial GCV concentration was 10 ug/mL, and HSA was 0
or 5 g/dL. The CLcupr, diafiltration rates, and adsorption rates were calculated. The R-value of GCV
for a hematocrit of 0.1 to 0.5 was determined using blood samples with 0.5 to 100 pg/mL of GCV.



[Results]

The adsorption rate of GCV to the hemofilter membrane pieces ranged from —2.7% to 2.4% in
all conditions. The in vitro CHDF experiment using AN69ST, PMMA, and PS membranes showed
that the total CLcupr values were almost the same as Qe and not affected largely by the HSA
concentration. The diafiltration rate exceeded 88.3% + 3.5%, while the adsorption rate was lower
than 9.4% + 9.4% in all conditions. The R-value was 1.89 + 0.11, similar at all hematocrit levels and
GCV plasma concentrations. This suggests that the relationship between CLp and CLg of GCV
might not change with the hematocrit level.

[Conclusion]

This study suggests the predominant contribution of diafiltration rather than adsorption to the
plasma CLcupr of GCV. The plasma CLcupr of GCV showed a similar value to the Qe, and the
hematocrit level might not affect the relationship between the plasma and blood CLcupr of GCV. Thus,
the CLcupr of GCV can be estimated from the Qe and R, at least in vitro.
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Radiotheranostics combines diagnosis and treatment using different radioisotopes (RIs).
Fluorine-18 (**F) for PET imaging and astatine-211 (*''At) for targeted alpha-particle therapy
are particularly promising, but the clinical use of *'' At has been limited due to in vivo
deastatination. This study addresses this by developing a stable labeling scaffold to retain *'' At
effectively.

At first, a neopentyl scaffold was designed to improve stability against dehalogenation by
biomolecules. '*I-labeled neopentyl derivatives were synthesized and tested. Among them, the
neopentyl derivative with two hydroxyl groups (NpG) showed high stability against
dehalogenation and maintained stability in vivo. The results were also confirmed with "' At-
labeled compounds.

Next, I developed '®F-, and *'' At-labeled amino acid derivatives using the NpG scaffold to
target the L-type amino acid transporter 1 (LAT1), which is overexpressed in many cancers. All
agents showed stable biodistribution, similar LAT1 recognition, and effective tumor targeting.
The *!' At-labeled agent also demonstrated dose-dependent tumor growth inhibition.

As conclusions, the NpG scaffold effectively retains *'' At and other radiohalogens in vivo,
with similar properties across different labels. This advancement could enhance the application

of radiohalogen-based radiotheranostics, particularly the combination of '*F and *''At.
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Although increased aerobic glycolysis is common in various cancers, pancreatic ductal
adenocarcinoma (PDAC) cells can survive a state of glycolysis suppression. We aimed to identify
potential therapeutic targets in glycolysis-suppressed PDAC cells. By screening anticancer metabolic
compounds, we identified SP-2509, an inhibitor of lysine-specific histone demethylase 1A (LSD1),
which dramatically decreased the growth of PDAC PANC-1 cells and showed an anti-tumoral effect
in tumor-bearing mice. The growth of glycolysis-suppressed PANC-1 cells was also inhibited by
another LSD1 inhibitor, OG-L002. Similarly, the other two PDAC cells (PK-1 and KLM-1) with
suppressed glycolysis exhibited anticancer effects against SP-2509. However, the anticancer effects
on PDAC cells were unrelated to LSD1. To investigate how PDAC cells survive in a glycolysis-
suppressed condition, we conducted proteomic analyses. These results combined with our previous
findings suggested that glucose-starvation causes PDAC cells to enhance mitochondrial oxidative
phosphorylation. In particular, mitochondrial fatty acid metabolism was identified as a key factor
contributing to the survival of PDAC cells under glycolysis suppression. We further demonstrated that
SP-2509 and OG-L002 disturbed fatty acid metabolism and induced lipid droplet accumulation
through the impairment of lipophagy, but not bulk autophagy. These findings indicate a significant
potential association of lipophagy and anticancer effects in glycolysis-suppressed PDAC cells,
offering ideas for new therapeutic strategies for PDAC by dual inhibition of glycolysis and fatty acids

metabolism.
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X-ray crystallography is the predominant experimental technique used to determine the structure of
proteins. However, the process of protein molecule crystallization is a crucial step for this approach.
Ammonium sulfate (AS) and polyethylene glycol (PEG) are widely used precipitant agents that are
often used for promoting protein crystallization. Some proteins have a preference for crystallization
using AS, but others cannot. The underlying cause for the varying preferences of precipitants among
proteins remains unclear.

In this work, to understand the real reason for the preference of precipitants in protein crystal growth,
we performed an analysis of the electrostatic potentials for 160 different crystal structures. These
findings indicate that for the proteins preferably crystallized by AS, the positive and negative regions
are completely separated in terms of electrostatic potentials.

In addition, three calculations were attempted to quantitatively assess the separation to predict
which precipitates favor crystal growth between AS or PEGs. We tried three methods to quantify the
separation amplitude: separation distance, dipole moment, and shape regularity. In all three methods,
the mean values of the 25 AS-crystallized proteins were higher than those of the PEG- crystallized
proteins. Hence, each method distinguishes between AS-crystallized proteins and PEG-crystallized
proteins during crystal growth.

Based on the findings on the difference in electrostatic potential, we proved that the AS-
crystallization was possible for a protein that had been reported to be crystallized by PEG if the
electrostatic potential showed a clear separation of the positive and negative areas. The molecular
arrangement in a crystal and the precipitant preference in crystal formation was significantly affected

by the shape of the electrostatic potential.
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Rheumatoid arthritis (RA) is a common chronic and progressive autoimmune disease
characterized by synovial inflammation, resulting in cartilage destruction and bone erosion.
Approximately 1% of the global population is estimated to suffer from RA, which is well-known to
impact the quality of life. RA is a complex disease, and the primary underlying causes include immune
system abnormalities, genetic factors, and environmental factors. During the pathogenesis of RA,
small areas of necrosis, granulation tissue adhesions, and fibrous tissue appear on the articular surface.
Current treatment strategies mainly target the end-stage of the disease. However, autoantibodies can
already be detected years before disease onset, providing insights into the potential for the prevention
and early intervention of RA.

Autoimmune diseases occur when an immune response erroneously targets an individual’s tissues,
leading to the destruction or dysfunction of organs. The peripheral lymph nodes (PLNs), classified as
secondary lymphoid tissues, are the primary site for antigen-specific immune responses and defense.
It has been proposed that autoimmune disorders originate from immune responses against self-
antigens, and the subsequent infiltration of activated lymphocytes is critical for tissue damage and
chronic inflammation. Lymphocytes continuously recirculate through the lymph into the bloodstream
and migrate to lymph nodes through the interaction between L-selectin and 6-sulfo sialyl Lewis x (6-
sulfo sLex) glycans expressed in high endothelial venules (HEVs) in PLNs. Therefore, we
hypothesized that 6-sulfo sLex glycans could serve as potential therapeutic targets for RA. We have
previously established and reported a novel anti-glycan monoclonal antibody (mAb), SF1, which is
highly specific to 6-sulfo sLex glycans. Thus, in the current study, we examined the preventive effect
of SF1 on CIA in DBA/1 mice.

In this study, we investigated the effect of a novel anti-6-sulfo sLex glycan antibody SF1 in a



mouse model of CIA. Our findings suggest that SF1 has the potential to ameliorate collagen-induced
arthritis in DBA/1 mice by inhibiting the production of antigen-specific antibodies and cytokine
responses in draining lymph nodes. The results of this study indicate that SF1 can prevent CIA by
suppressing Th1, Th17 and inflammatory immune responses in the draining lymph nodes. Our in vivo
experiments demonstrated that SF1 blocks lymphocyte homing in DBA/1 mice, downregulates
immune responses, and inhibits the production of pathogenic ClI-specific antibodies. Moreover, SF1
suppresses inflammatory cytokines and can inhibit cellular levels in ALN and ILN. Furthermore, SF1
demonstrates no toxic effects in various organs. In conclusion, the novel anti-6-sulfo sLex mAb SF1

may be beneficial in treating RA.
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The use of in vitro-transcribed messenger RNA (IVI-mRNA) is effective for gene transfer,
especially in vaccines. Due to mRNA's instability, developing a suitable drug delivery system (DDS)
is critical. Lipid nanoparticles (LNPs) are essential for mRNA delivery and have been widely used in
vaccines like those for SARS-CoV-2. This research focuses on LNPs containing the ionizable lipid
ssPalm, an environmentally responsive lipid-like material, designed as carriers for mRNA delivery. A
self-degradable unit (phenyl ester) was combined with an immune-stimulating unit (vitamin E
scaffold) in ssPalm derivatives to design LNPs with superior gene transfer activity and adjuvant
activities for mRNA vaccines. The study has three primary sections.

The first section (Part 1) details the development of an LNP containing a combination of
ionizable lipids ssPalmO-Phe (phenyl esters) and ssPalmE (vitamin E scaffolds) designed as a carrier
for mRNA cancer vaccines, referred to as LNPop/ec. The inclusion of vitamin E-type ssPalm in LNP
enhanced cellular immune responses while maintaining safety. LNPop/ec also demonstrated significant
suppression of tumor progression in E.G7-OVA tumor-bearing mice.

The second section (Part 2) focuses on developing LNP composed of ssPalmE-Phe, combining
phenyl ester and vitamin E scaffolds. LNPsspaime-phe Was designed using a freeze-drying-based method
to produce a ready-to-use LNP (LNP(RtoU)). This approach produced a practical and convenient form
of mRNA vaccine, facilitating easy handling and effective vaccination. LNPsspaime-phe(RtoU)
effectively induced cellular immunity and significantly suppressed tumor progression in E.G7-OVA
tumor-bearing mice.

The third section (Part 3) investigates the mechanisms underlying LNP adjuvant activity. This
study examined how lipid composition affects the structural properties and adjuvant activity of LNPs,

particularly their cholesterol content. LNPs containing ionizable lipid SM-102, used in the COVID-



19 mRNA vaccine Spikevax®

, were studied to understand the effects of lipid composition on structural
properties and adjuvant activity. Findings indicated that a specific intermediate state of cholesterol,
termed cholesterol-induced phase (ChiP), was crucial for inducing adjuvant activity, linking

cholesterol structures within LNPs to immunogenicity.
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Isavuconazole (ISA) is a triazole antifungal agent marketed in the US and European countries and
can be a new treatment option for Japanese patients. However, there are a couple of dosage related
issues. One is that the appropriate dose level remains unknown for Japanese patients due to a lack of
treatment experience in the population. The other is that a smaller capsule is coveted to improve safety
and compliance especially in pediatric, adolescent, and some adult patients with difficulty swallowing.

To determine the appropriate dose level, initially, a first-in-Japanese study was conducted in healthy
Japanese subjects. The pharmacokinetics (PK) profile was mostly consistent with the findings reported
in other populations. Clearance (CL) was lower in Japanese population than that previously reported
in predominantly White populations and was similar to CL in non-Japanese Asian populations.
Subsequently, population PK analysis was performed in Japanese population and CLcr and lean body
mass (LBM) were identified as covariates on CL.The probability target attainment analysis was
performed and showed that >90% of simulated Japanese patients would achieve the PK-PD target for
susceptible strains with the dosage regimen which is 200-mg equivalent of ISA once daily with a
loading regimen every 8 hours for the first 48 hours. Exposure-safety analysis showed no exposure-
safety relationship in this dosing regimen. Taken together, this dosing regimen is determined to be
appropriate for Japanese patients.

To accommodate lower strength and smaller capsule treatment option, a phase 1 study was
conducted. Bioequivalence was demonstrated between the current marketed capsule and a smaller size
capsule containing lower strength.

Taken together, this research suggested the appropriate dose level for Japanese patients and provide
a rationale for the use of a lower strength and smaller size capsule which possibly improve safety and

compliance especially in pediatric, adolescent, and some adult patients with difficulty swallowing.
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