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Yokohama City University
2024 SPRING International Workshop
Abstract (Part2: Poster Presentation)

(Part2) Poster presentation by 13 SPRING-supported students

Group A Poster Presentation (P.1-7) R4/R5 SPRING Selected Students 7
Graduate School of Urban Social and Cultural Studies Department of Urban Social and Cultural Studies
1. Between Globalization and Localization: The Chinese Newcomers in the Nishi-Kawaguchi Area
....................................................................................................................................... Yanrong Qi
Graduate School of Nanobioscience Department of Materials System Science
2. Development of structural analysis methods for oxidation products of monoterpenes using advanced

ITIASS SPECTIOMELTY ++++erssseessseesssessssssessseessssssssessssesssssssss e ssssss st Daisuke Fukuyama
Graduate School of Nanobioscience Department of Life and Environmental System Science
3. Elucidation of the mechanism of bacterial biotransformation of high molecular weight petroleum
hydrocarbons for new petroleum energy resource utilization methods «--«++--eeeeeeeeeres Miharu Sakai
Graduate School of Medical Life Science Department of Medical Life Science
4. Structural and biochemical characterization of long-chain fatty acid transporters
......................................................................................................................... Katsuya Takahashi
5. Development of PROTAC with photodegradable linkers «««---«teoeeeesveersiienniiinniennne Hangiao Xu
Graduate School of Medicine Doctoral Degree Program
6. Towards establishing new therapeutics targeting tumor-associated macrophages in pancreatic
CATLCE .+ s sesesesesessesasesesesessssasasaseseseseseasssesas st et et et esessss sttt et et et eassnesss st es et et eseananas s esenne Juri Ichikawa
7. Role of Med26 in assembly of the Mediator - RNA Polymerase II holoenzyme complex

.................................................................................................................................. Nanami Yasui

Group B Poster Presentations (P.8-13) R4/R5 SPRING Selected Students 6
Graduate School of International Management Department of International Management
1. Household Consumption Behavior: Analysis using data on healthcare:----++--ceeeveeenee Kento Tango
Graduate School of Nanobioscience Department of Materials System Science
2. Study on Instability Blinking Phenomena in Nitride Semiconductor Materials

.................................................................................................................................. Kotaro Oikawa

Graduate School of Medical Life Science Department of Medical Life Science

3. Glycoproteomic Characterization of Serum-Derived Extracellular Vesicles in Colorectal Cancer

................................................................................................................................ Yukako Kawachi
4. Comparative Analysis of Site-Specific N-glycosylation of LAMP1 from Breast Cancer Tissues
.................................................................................................................................... Shoko Ohashi
Graduate School of Data Science Department of Data Science
5. A study on interpretability of machine learning models ---++--eeerereeeseenieiiniinnnn. Kazuya Ogata

Graduate School of Medicine Doctoral Degree Program

6. Bayesian method for comparing F_1 scores in the absence of a gold standard ---+++----+- Jun Tamura
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(Research Project Name) | (Between Globalization and Localization: The Chinese Newcomers in the

Nishi-Kawaguchi Area)
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Since the establishment of diplomatic relations between China and Japan, there has been a
continuous flow of Chinese migrants to Japan. By the end of 2023, the number of Chinese migrants
in Japan has exceeded 820,000, making it the largest foreign community in Japan. Since the 2000s,
“Ikebukuro Chinatown” has been considered a center for Chinese newcomers (Yamashita2010).
However, in recent years, with the increasing concentration of Chinese restaurants and Chinese
newcomers residents in the Nishikawaguchi area, the term “Nishikawaguchi Chinatown” has also
emerged (Takamatsu2020).

Although previous studies have explained the reasons behind the concentration of Chinese
newcomers in the Nishikawaguchi area from the perspectives of local economy (Takamatsu2020) and
cultural symbiosis (LLuo2022), there remains a lack of analysis from the perspective of migration
sociology. Moreover, there is also a scarcity of research on the lifestyle of Chinese newcomers in the
Nishikawaguchi area.

This study aims to explore the process and reasons for the concentration of Chinese newcomers in
the Nishikawaguchi area from the perspective of migration sociology. Additionally, through
interviews with Chinese newcomers in the region, the research seeks to clarify the formation process

of the Chinese immigrant community in Nishikawaguchi and examine their lifestyles in this area.

[tt&EIEDFEEM: . Possibility of social implementation]
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The study of the Nishikawaguchi area has implications for future immigration policy as well as for the

resolution of the problem of foreigners’ ethnic community in Japan.
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(Development of structural analysis methods for oxidation products of

e

(Research Project Name)

monoterpenes using advanced mass spectrometry)
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Monoterpenes, one of the volatile organic compounds, are emitted into the atmosphere from
biogenic sources (e.g., plant metabolites) and anthropogenic sources (e.g., chemical products).
They are reported to have antioxidant and relaxing effects on the human and are used as ingredients
in forest bathing and as fragrance components in everyday items (e.g. shampoo, personal care
products). However, they are photo—oxidized with high reactivity and are converted to precursor of
secondary organic aerosols (SOA). SOAs are known to affect directly the earth’s radiative balance
related to global warming. In addition, it is also known to be toxic for humans when they pass into
the alveolar, and actually 4.3 million people die annually in the world because of aerosols. However,
SOA formation mechanisms from monoterpene oxidation products are not well understood because
they have various different elemental compositions including many structural isomers. In this study,
we investigated the structures of unknown oxidation products of monoterpenes by using an advanced

mass spectrometry.

[ft&FEEEDOTFREME : Possibility of social implementation]
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Our research focuses on substances that affect environmental issues such as global warming and
climate change, and has the potential to contribute to the SDGs. Furthermore, it has an impact on
both medicine and urban studies, since these substances are also of concern for their effects on the

human body.
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(Elucidation of the mechanism of bacterial biotransformation of high—-molecular—weight petroleum

e

(Research Project Name)

hydrocarbons for new petroleum energy resource utilization methods)
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Heavy crude oil contains high concentrations of extremely viscous asphaltene components, making
it almost unusable in conventional crude oil processing methods. Therefore, the development of
heavy oil reforming technology by reducing the molecular weight of chain alkylated polycyclic
aromatic hydrocarbons (CA-PAHs), which are abundant in the asphaltene fraction, is required to
improve the properties of heavy oils and enhance their utilization. The microbial conversion of
CA-PAHs is expected to be an environmentally friendly method, but the molecular conversion
mechanism of CA-PAHs by microorganisms is not well understood and has not yet been put into
practical use. Pseudomonas aeruginosa strain KK6 and Sphingobium barthaii strain KK22 are known
as soil bacteria that can biodegrade long—chain alkanes and polycyclic aromatic compounds,
respectively. In this study, we investigated the mechanism of cooperative molecular conversion of
CA-PAHSs by different species of bacteria by chemical analysis and genomic analysis of microbial

conversion products for these two strains.

[ft&FEEEDOTFREME : Possibility of social implementation]
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Due to concerns about the depletion of petroleum resources, new methods are required to utilize
these resources efficiently. This study is expected to contribute to the development of heavy oil
upgrading technology using microbial biocatalysts by elucidating the mechanisms of CA-PAHs

biotransformation by bacteria.




GroupA-4

AT I 7e ) - B AR - A MEREER EmER TR
( Graduate School) (Graduate School of Medical Life Science Department of Medical Life Science)
FREE K4 mfE
225506
( Student ID) (Name) (Katsuya Takahashi)
WFSERRE 4 F BRI 2 L X7 D STARKE 1 S BERE O fiR B
( Research Project Name) (Structural and biochemical characterization of long—chain fatty acid transporters)
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Most organisms obtain nutrients essential for growth by ingesting food, and deficiencies in these
nutrients can lead to loss of health. Therefore, understanding how these nutrients are absorbed and
metabolized is a crucial dietological and pathological target. Among the three major essential
nutrients, the mechanisms of intestinal uptake of sugars and amino acids have been gradually
elucidated. However, the mechanism of uptake of lipids (long—chain fatty acids), the other essential
nutrient, mostly remain undiscovered. Long—chain fatty acids are cellular energy sources and play
crucial roles in many intracellular processes after metabolism. Dysfunction of long—chain fatty acid
uptake can lead to dysregulation of lipid homeostasis, which results in severe diseases, including
diabetes, cardiopathies, and neurodegenerative diseases. Lack of understanding raised
controversies and two major theories regarding the uptake mechanisms.

Therefore, this research aims to identify and characterize proteins responsible for the uptake of
long—chain fatty acids from molecular biological perspectives through a combination of functional

activity assays and structural analysis using cryo—electron microscopy.

[ft&FEEEDOTFREME : Possibility of social implementation]
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The insights from this research are expected to expand our understanding of nutrient uptake and
contribute to drug development for nutritional deficiencies, excess ingestion, and diseases

associated with lipid metabolism disorders.
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Proteolysis Targeting Chimera (PROTAC), a technology for degrading target proteins. PROTAC is a chimeric
molecule composed of a target protein (POI) ligand, an E3 ligand recruiting ubiquitin ligase, and a linker connecting
both ligands. PROTAC is able to target proteins considered as undruggable by conventional methods. However,
there are concerns about side effects such as off-target and excessive degradation due to the degradation of target
proteins in normal cells by PROTAC.

Recently, stimuli—activatable PROTAC has been developed to regulate the degradation of POI. Among them,
Azo—PROTAC and photo—caged PROTAC have been developed and confirmed to exhibit degradation activities
against POI. On the other hand, PROTAC that can stop degradation activity at any time may be valuable as a
chemical tool to study the temporal changes in protein biosynthesis and degradation.

In this study, we designed PROTAC with linkers that can be cleaved by light irradiation. The cleavage of the
linker by light irradiation will result in the suspension of PROTAC functionality. Three PROTACs with
photocleavable linkers using nitrobenzyl groups were designed and synthesized. Nitrobenzyl groups were
confirmed to be positioned outside the binding pockets of each ligand and protein through docking studies using
MOE. As a result, it was confirmed that PROTACs showed degradation activity against the target protein BRD4,

and can be cleaved intracellularly under light irradiation.

[ft&FEEEDOTFREME : Possibility of social implementation]
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This study focuses on the development of novel PROTACs whose degradation activity can be controlled by

external stimuli, with potential future applications in pharmaceuticals.
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(Research Project Name) | (Towards establishing new therapeutics targeting tumor—associated macrophages in
pancreatic cancer.)
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Tumor—associated macrophages (TAMs) play a critical role in establishing an immunosuppressive
tumor microenvironment, and their high infiltration in tumor tissues is correlated with poor
prognosis in pancreatic cancer patients. Macrophages (M ¢ ) acquire specific phenotypes for
maintaining tissue homeostasis based on signals from their surrounding environment through the
activation of distinct transcription factors. Similarly, TAMs adapt functions to protect tumor tissues
within the tumor microenvironment. In this study, we aimed to identify key transcription factors that
drive the immunosuppressive phenotypes of TAMs. Through gene expression profiling of various
immune cells, including TAMs, from both pancreatic cancer patients and mouse models, we
identified transcription factor X as a critical regulator. Notably, tumor growth was significantly
suppressed, and survival was prolonged in transcription factor X-deficient tumor—bearing mice.
Furthermore, the phenotypes of TAMs in these mice shifted to an immune-active state,
accompanied by the upregulation of activation markers in tumor-—infiltrating CD8+ T cells. In
conclusion, we demonstrated that transcription factor X contributes to pancreatic cancer

progression by modulating TAM phenotypes.

[ft&FEEEDOTFREME : Possibility of social implementation]
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Our findings suggest that transcription factor X represents a promising therapeutic target for
pancreatic cancer. This study provides a molecular foundation for developing drugs targeting

transcription factor X and its downstream gene products.
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All of the genes in cells are encoded in the genome DNA and are stored in the nucleus. All of the
protein—coding genes and most of non—coding genes are transcribed by RNA polymerase II (Pol II).
Many of the coregulators are involved in transcription by Pol II. Our laboratory has been focusing on
the Mediator complex which is an important coregulator and involved in regulation of multiple steps
of transcription including transcription initiation, elongation and termination. One of the Mediator
subunits, MED26, plays an important role in recruitment of transcription elongation factor
complexes to Pol Il and activates transcription elongation. MED26—containing Mediator has
particularly high transcription activity, but its mechanism is still unclear. Recent our findings raised
the possibility that MED26 has an unknown function in Pol II stabilization. In this study, we will
elucidate the mechanism how MED26 activates transcription through formation and stabilization of

the Mediator—Pol Il holoenzyme complex.

[ft&FEEEDOTFREME : Possibility of social implementation]

Pol 1T & %8 7 I BLOTHITHBEHE DR E 1%, JEG MR RO A MR B2 8 OkR 2 7o R B IE D B[R L7205
ZEDENBHINTEY . AWFTRIIEE % 78R FBBISTEAT = R LD FREIASCH HIE K DO BRI E N D L C& 5,
The disruption of gene expression regulation by Pol Il results in the development of various diseases

including cancer and neurodegenerative diseases. This study is expected to elucidate disease

mechanisms and create novel therapeutics.
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This study uses big data to reveal the actual consumption of households. Using large—scale
monthly panel data collected from more than 50,000 Japanese households, we test whether there
exists a decline in consumption at retirement. We check whether the empirical findings are
consistent with the predictions of standard economics theories of consumption. The panel data we
use in this study allow us to study a heterogeneous response to retirement among households. We
have three findings. First, we found stark evidence of retirement consumption. There is an
immediate decline in expenditure at retirement. The negative effect of retirement on expenditure is
persistent, and it lasts for at least two years. Second, there is no dip in the consumption of
higher—educated households, as is the case with lower—educated households. Third, the decline in
consumption of healthcare products such as drugs is severe. Indeed, lower—educated households
more decrease expenditure on drugs than entire sample. An additional survey for healthcare use
reveals that frequent visits to the doctor explain the decline in expenditure on over the counter
(OTC) drugs. Our results suggest that the reduced opportunity cost of time to see a doctor induces
households at retirement to visit a doctor more often than before and obtain prescribed drugs at

more affordable prices than OTC drugs, possibly owing to the universal health insurance system.
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[t is important to understand how elderly people in Japan spend their money. Japan is facing a
serious problem with an aging population and a declining birthrate. This information is important for

making decisions about medical care and the pension system.
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Nitride semiconductors (InGaN) are widely used in practical applications as high—brightness blue
LEDs. They are available in a full range of optoelectronics, and its device applications promise to
make a significant contribution to society. On the other hand, there are still some unresolved areas
of nanoscale physical phenomena surrounding the photoluminescence process. Since the successful
development of blue LEDs, the relationship between the amount of crystal defects in the sample and
photoluminescence intensity has been pointed out as a contradictory feature. Crystal defects usually
cause non-radiative emission and reduce the luminescence quantum yield of the device. InGaN,
which is used in actual light—emitting devices, has a wide bandgap property in the blue wavelength
range due to the doping of In into GaN. To realize applications as high—performance optical devices,
it is necessary to clarify this inconsistency in device development and to study the quantitative
relationship between the inhomogeneous crystal structure and optical characteristics. In this study,
we perform high spatio—temporal resolved optical measurements and analysis of quantum well
blinking phenomena observed in nitride semiconductors. We also aim to reveal the mechanism of the
quantum well blinking phenomenon by developing a theoretical model of the blinking phenomenon

recombination process based on the experimental results and performing numerical calculations.
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We will provide detailed understanding on the physics of the photon recombination process through
elucidating the mechanism of the blinking phenomenon in nitride semiconductors. Therefore, optimal
device design and non—destructive crystal structure evaluation will be possible, and furthermore,

high—performance optical devices will be implemented in society.
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Extracellular vesicles (EVs) are small structures secreted by cells, encapsulated by a lipid bilayer
membrane, and contain molecules such as proteins and nucleic acids. They play crucial roles in
intercellular communication. Recent studies have revealed that EVs are also involved in cancer
progression, metastasis, and immune evasion. This study aimed to compare EVs derived from
healthy human serum (HCS-EVs) and those from colorectal cancer patient serum (CRS-EVs) to
investigate differences in the glycosylation profiles of proteins contained within the EVs. Since
glycoproteins in serum—derived EVs are present in extremely small amounts, the EVs were first
concentrated using the Tim—4 affinity purification method. The proteins in EVs were then digested
into peptides and further concentrated using the acetone precipitation method. These samples were
subjected to a comprehensive analysis of glycosylation profiles through mass spectrometry. As a
result, CRS-EVs showed an increase in proteins related to complement activation and significant
alterations in the glycan structures of IgG1, a protein involved in immune responses. Notably,
afucosylated and galactosylated glycan modifications were markedly increased in CRS-EVs,

suggesting a potential mechanism by which cancer cells evade the immune system.
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AMFFETITHT R THEICELY EVIZE ENLF T EOREBUEM OB N E R T 228U E LTz, 2%
FUT RIBBSAZRETRET 28 L2 Wik TeIRIEDOBRSE 7o, HBIMEER ORI LS eI S E T,
The insights from this study suggest that detecting glycoproteins specific to EVs in colorectal
cancer could enable the development of new early diagnostic methods and treatments, as well as

advancements in personalized medicine for cancer patients.

,10,




GroupB-4

FrEarsest - 3R - A4 EmEREEER M ERFERR
( Graduate School) (Graduate School of Medical Life Science Department of Medical Life Science)
TEEER K4 Ki& £+
235502
( Student 1ID) (Name) (Shoko Ohashi)

FLOS AR LAMPL O e FE ) N A 85 bl i AT
(Comparative analysis of site—specific N—glycosylation of LAMP1 from Breast

FLRRES

(Research Project Name)

Cancer Tissues)

BEBHI IR 2 L R EIZIRSER 3 DA HE L TREIZR/EMTRIZIETIL | o, J8/E, phitpERE/a L | Bk 72
A BRI B G- 3D HER AR T ThD, FEHOLUIZ N ERIFEICHE G L TIFE S D, 23 TITHEH
DOIEERALDSTRO NDT0  ZORMEAFIA LT AN A~ — D — 13T TIZHRISH S T3, Wk
JEWITRED D, ORI, BWHRRIDBEBH D Z T BEHDRE BT 25 " EEBEL TRV AT
bND, IO Fr™rE e 2 TR G LI A e IR ST 9725 TRE 2 o S VBT | IS T %, L
L. W2 ™ BITE RO FEBEARN 2R D | AL CRARDNE Z D T2 ORI Z N #ETH D, AWFFET
VX DIAMES L ST EIRAT IR LT BT B L O — 2t FIEABHFE L SLs AU BElE 20 7
LAMP1 123172 4 »ETOERFRAL T, SR RIAVIRBES T 07 7 A V& [RE LTz, BT, BIfEIR, AAFED D5
b Lm Rz S U, D53 A TOHDMREPN 3 WEIE ORE & o B 3 A T~ — T —PRB D T,
ZNHOMFTEIE, FERZE-CMBUEERO FHIZS7eh0, & O QOL A LICHEENT DI HifFs s,

Glycans, often referred to as the third chain of life after nucleic acids and proteins, are essential
biomolecules expressed across a wide range of species. They play critical roles in various biological
phenomena, including immunity, development, and neural functions, and are mostly found attached
to proteins or lipids. In cancer, structural alterations in glycans have been observed, leading to
the clinical application of glycan—based biomarkers. However, the diagnostic accuracy of these
biomarkers remains limited, partly because they target glycans alone without considering the
proteins to which they are attached. Thus, comprehensive analysis of both glycans and their
conjugated proteins, known as glycoprotein analysis, is crucial. Despite its importance, glycan
analysis is challenging due to the structural complexity of glycans, as a single protein may have
multiple glycosylation sites, each with distinct glycan structures. In this study, we developed mass
spectrometry—based analytical methods optimized for cancer glycoprotein profiling. Using these
methods, we identified cancer—specific glycan profiles at four glycosylation sites of the breast
cancer—associated glycoprotein LAMP1. Furthermore, we are currently applying the techniques
and insights gained from this study to explore glycoprotein biomarkers for rare cancers,
specifically neuroendocrine neoplasms (NEN). These efforts aim to enable early diagnosis and
personalized medicine, ultimately contributing to significant improvements in patient quality of life

(QOL).
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The discovery of high—precision glycoprotein tumor biomarkers can improve cancer survival rates
through early diagnosis and enable rapid identification of personalized treatment options,

significantly enhancing patients’ quality of life (QOL).
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There has been an increasing trend in the real world to leverage machine learning for tasks such as
image recognition, translation, and prediction. However, it’s difficult to use it in situations that
deeply impact human lives because of their black—box structure.

Recently, two key ideas for solving the problem have been researched. The first one is trying to
explain black-box models like neural network models using some useful measures and experiments
such as SHAP and counterfactual samples analysis. They are known as model agnostic methods. The
second one is to train inherently white—box models that have sufficient accuracy such as Generalized
Additive Models and other nonlinear models having some interpretable structure like attention
mechanism. They are known as inherently interpretable models.

This study emphasizes the advantages of the latter and particularly focuses on additive models. The
choice of variables to include in an additive model influences the variability of the learning results.
Recent studies tend to incorporate up to second—order interactions, but even then, when there are
many covariates, numerous interactions are included, which makes it difficult to understand the
model. Considering this context, this research focuses on the selection of interactions in additive
models, aiming to balance it with prediction accuracy. In particular, the study investigates the
determination of prediction models using boosting methods, a technique from the field of machine

learning.
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A prediction model with guaranteed accuracy can be used for more important decision—making.
Furthermore, because the decision—making process of the model can be visualized, it provides new

insights into the real world.
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Definitive diagnoses in medicine are typically grounded in results from a “gold standard,” which
relies on unmistakable signs and symptoms to conclusively indicate the presence or absence of a
disease. Nevertheless, some diseases lack a defined gold standard, making the assessment of
diagnostic performance challenging when relying on metrics like sensitivity, specificity, positive
predictive value, and negative predictive value. In such scenarios, latent class analysis has been
used as a method to estimate parameters such as sensitivity, serving as a substitute for gold
standard results.

While conventional screening tests typically prioritize sensitivity, the absence of a gold standard
often results in limited information about the subjects’ conditions. In these circumstances,
screening test results become invaluable for determining the presence or absence of a disease,
making positive predictive value crucial from both a sensitivity and clinical perspective. In the field
of machine learning, the F;score, representing the harmonic mean of sensitivity and positive
predictive value, is widely employed.

In this study, we contemplate the evaluation of diagnostic performance for a specific testing
method when a gold standard test is unavailable. We propose a method utilizing statistical
inference based on latent class analysis, offering a means to estimate parameters and evaluate
diagnostic capabilities through the lens of the F;score. This approach contributes to a
comprehensive understanding of a screening test’s effectiveness in situations where a definitive
gold standard is lacking.
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In clinical practice, there are many situations where a gold standard does not exist. The proposed
method allows for easy evaluation of diagnostic performance using Fjscores, even in situations

where a gold standard is unavailable.
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