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The importance of “reskilling” has become a hot topic in recent years due to digitalization, an
aging society with a declining birthrate, and social changes brought about by COVID-19. People
take action toward autonomous career development through reskilling, and organizations can
promote reskilling to encourage autonomous career development, which leads to higher job
satisfaction among employees, increased willingness to contribute to the organization (organizational
commitment), and reduced employee turnover. From these points of view, reskilling is promoted by
the national government, local governments, and private companies to help people lead better lives
(well-being) by acquiring new knowledge and know—how in a changing society. However, how this
reskilling affects the health of individuals and society has not been been thoroughly discussed.
Particularly in professional careers, such as childcare workers, nurses, and caregivers, have not
been considered in the traditional Japanese management employment system, so there is little
research on career development, and the turnover rate remains high. Against this backdrop, the
importance of improving job satisfaction through autonomous career development and,

consequently, reducing turnover, is being discussed in this era of human resource shortages.
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Nitride semiconductors (InGaN) are widely used in practical applications as high—brightness blue
LEDs. They are available in the 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. In order to clarify this and realize its application as a
high—performance optical device, it is necessary to investigate 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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(Elucidation of the mechanism of bacterial biotransformation of
high-molecular-weight petroleum hydrocarbons for the development of 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.
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( Research Project Name) | (Comparative Analysis of Site-Specific N—glycosylation of LAMP1 from Breast Cancer Tissues)
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Glycosylation changes in cancer proteins have been associated with malignant transformation.
However, techniques for analyzing site—specific glycosylation changes in target proteins obtained
from clinical tissue samples are insufficient. To overcome these problems, we developed a targeted
N-glycoproteomic approach consisting of immunoprecipitation, glycopeptide enrichment,
LC/MS/MS, and structural assignment using commercially available analytical software followed by
manual confirmation. This approach was applied to the comparative site—specific glycosylation
analysis of lysosome—associated membrane glycoprotein 1 (LAMP1) between breast cancer (BC)
tumors and normal tissues adjacent to tumors. Extensive determination of glycan heterogeneity from
four N—glycosylation sites (Asn84,/103/249/261) in LAMP1 identified 262 glycoforms, and revealed
remarkable diversity in tumor glycan structures. A significant increase in N—glycoforms with multiple
fucoses and sialic acids at Asn84/249 and high-mannose—type glycans at Asn103/261 were
observed in the tumor. Principal component analysis revealed that tumors of different subtypes have
independent distributions. This approach enables site—specific glycopeptide analysis of target
glycoprotein in breast cancer tissue and become a powerful tool for characterizing tumors with

different pathological features by their glycan profiles.
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PROTAC (proteolysis targeting chimera) can be utilized as a chemical tool and novel drug modality. Recently,
light irradiation has attracted attention for the spatiotemporal control of PROTAC activity. PROTAC with
azobenzene or photocaged moieties can control activity upon light irradiation. On the other hand, PROTACSs that
can stop degradation activity by light irradiation can be useful as chemical tools to investigate the temporal
changes in protein synthesis and degradation. Therefore, in this study, we aim to develop light inactivated
PROTACSs with linkers that can cleaved by light irradiation.

PROTAC (dBET6) composed of ligands, Pomalidomide for E3 CRBN and JQ1 for bromodomain protein (BRD4)
exhibit BRD4 degradation activity. In this study, using dBET6 as the model molecule, we designed and synthesized
PROTACSs with linkers of different lengths containing 5—hydroxy—2-nitrobenzaldehyde as a photocleavable linker
and modeling the stability of tripartite complex of E3-PROTAC-POI in silico. When evaluating the degradation of
synthesized PROTACSs by 365 nm light irradiation, the linker moieties of each PROTAC could be cleaved for about
1 hour. The synthesized PROTACSs become inactivated when the linker is cleaved by light which makes the
PROTACSs can be controlled by external stimulation.
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( Research Project Name) (Towards establishing new therapeutics targeting tumor—associated macrophages in pancreatic cancer.)
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Pancreatic cancer is a malignant disease with a poor prognosis under current therapies. We have
revealed that anti-PD-1 and anti-CTLA-4 antibodies (ICIs) were not effective in a murine
pancreatic cancer model; however, the combinatorial treatment of a CD40 agonistic antibody
(aCD40) and ICIs reduced tumor size and improved survival of the mise. These results suggest that
combining the prevention of T—cell exhaustion by ICIs and the activation of antigen—presenting cells
might improve the prognosis of this cancer. Tumor—associated macrophages (TAMs) are thought to
be one of the major immunosuppressive antigen—presenting cells in tumor tissue, and high infiltration
of TAMs in pancreatic cancer is associated with poor prognosis. Therefore, targeting the immune
suppressive phenotype of TAMs is also an attractive strategy. The basis for defining cell properties
is establishing cell identity through specific transcription factors controlling the expression of critical
target genes. Thus, we identified a transcription factor responsible for the immunosuppressive TAM
properties in pancreatic cancer lesions. We found that loss of the transcription factor in monocyte—

macrophage lineage significantly suppressed tumor growth in the mouse model.
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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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All of the genes in cells are encoded in the genome 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. In addition, Med26 containing Mediator strongly
binds to Pol II. Recent our findings raised the possibility that Med26 has an unknown function in
stabilization and formation of transcriptionally active Pol Il. In this study, we will elucidate the
mechanism how Med26 activates transcription through formation and stabilization of the

Mediator—Pol II holoenzyme complex.
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(The unique allosteric properties of crocodilian haemoglobins revealed by cryo—EM)
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Hemoglobin is an oxygen—carrying protein shared among all vertebrates for hundreds of millions of
years. It converts its tetramer conformation between two different states in response to allosteric
regulation. When oxygen molecules bind to heme, hemoglobin takes the R (Relaxed)-state, and when
oxygen molecules dissociate, it takes the T (Tense)-state. Among all vertebrates, only crocodiles
acquired hemoglobin that shows a unique allosteric regulation by bicarbonate ions (HCO, ), which
may have given benefit to evolve into underwater behaviors such as breath—hold diving for an
extended time to hunt the prays and kill them by drowning. This unique system was discovered more
than 40 years ago, but the molecular mechanism remains unknown because its molecular structure
has yet been determined.

Here, we have solved the first molecular structures of native crocodilian hemoglobin in the deoxy
(T-) and heme-liganded (R-) states using a conventional cryo—EM (electron microscopy) method,
which is challenging for the lower molecular weight limit. The resolution of each state of crocodilian
hemoglobin was 2.2-2.3 A, the highest resolution ever among the hemoglobin molecular structures
solved by cryo—EM. We have revealed the interactions between two bicarbonate ions and deoxy
crocodilian hemoglobin at the «/ 8 —subunit dimer—dimer interfaces in the symmetric site, where
no other animal hemoglobin binds. Two crocodilian unique amino—acid substitutions have an essential
role in bicarbonate ion specificity, and a combination of other amino—acid substitutions indirectly
affect the unique allosteric regulation. This new finding would be applied to artificial blood for

transfusion and genetic therapy for cardiopulmonary dysfunction patients.
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(Research Project Name) (A Study on the Overseas Outflow of Chinese Rural Labor Force in the Post COVID-19

Era : A Case Study of Labour Migrants from Rural China to Japan)
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This study will examines that overseas outflow of Chinese rural labor force in the COVID-19
post—pandemic era. Then, the case study of labor migration from rural China to Japan will explains
the status affected by urbanization, globalization and COVID-19 pandemic, how Chinese rural labor
force outflow abroad and the influence of working abroad on them.

With the lifestyle of Chinese rural residents that formed after “Reform and Opening—Up” policies in
China in the late 1970s, many rural labor force left rural to seek employment in urban areas when
agricultural work is leisurely, and seasonal movement between rural and urban areas. However,
under the “zero—COVID strategy”, Chinese government implemented the strictest lockdown
measures in the world, and the lockdown measures lasted almost 3 years. Thus, the COVID-19
pandemic had a serious impact on the work and livelihood of Chinese rural labor force. In the
post—pandemic era, as the economy slows down, Chinese rural labor faces more severe
unemployment and salary reductions. In this context, they turned to the overseas labor market for
opportunities. From Chinese rural areas to Japan, “the Technical Inter Training Program” is the

route they often used.
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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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monoterpenes using advanced mass spectrometry.)
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a —Pinene, one of the main biogenic monoterpenes, is released into the atmosphere from coniferous
trees such as pine and cypress. It is used in the fragrances of daily necessities and essential oils for
its healing effect on people. However, when « —pinene is oxidized by ozone in the atmosphere and
becomes a source of particles called secondary organic aerosol (SOA) that affect the global
environment. the chemistry of SOA is not well understood, although there is concern about the
effect on the human body. Therefore, it is important to identify the oxidation products of « —pinene.
In this study, we investigated what functional groups are present in the oxidation products of

« —pinene using collision—induced dissociation mass spectrometry (CID-MS), a method to obtain
information on the original compounds from the broken fragments. By using the CID-MS, we have
found the relationships between the functional groups including in the oxidation products and the
broken fragments. These relationships can be used to identify functional groups of the actual

oxidation products of a —pinene in the atmosphere.
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Ligands for specific cells are available for tissue—selective carriers. A-Acetylgalactosamine
(GalNAc) is the ligand recognized by asialoglycoprotein receptor (ASGPR), highly and specifically
expressed in hepatocytes. ASGPR generally forms a trimer which trivalent GalNAc ligands are
considered to be effective for liver—selective carriers. Tri-GalNAc is one of the representative
trivalent ligands and its antisense oligonucleotide conjugates found to be improve knockdown
activity more than 10—folds. Also, Tri-GalNAc is utilized for delivering oligonucleotides which has
already in clinical uses. However, Tri-GalNAc is complicated to synthesize and it is considered its
flexible structure make it difficult to form a spatial structure that all GaINAc could bind to trimeric
ASGPR simultaneously.

In this study, we designed and synthesized liver—selective peptide—based carriers of GalNAc on the
side—chain by controlling the secondary structure, and evaluated its function using Tri—-GalNAc as a

benchmark.
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Human induced pluripotent stem cell (iPS cell)-derived cardiomyocytes are expected to be applied
to regenerative medicine and cell therapy, but the establishment of a cell quality evaluation method
is essential to realize such applications. However, it is essential to establish a method to assess cell
quality in order to realize such applications. Current cell assessment methods have issues in marker
selection and quantitative analysis. Understanding protein variation in cardiac differentiation is
expected to lead to an in—depth comprehension of cell quality characteristics and the development of
highly sensitive markers. New characterization methods using LC/MS/MS, which are useful for
comprehensive protein analysis, are expected to be applied to cell quality assessment by revealing
protein changes and identifying important proteins and pathways There are two types of LC/MS/MS
data acquisition methods: DDA-MS and DIA-MS. DDA-MS has had issues with reproducibility,
quantitativity, and comprehensiveness. On the other hand, DIA-MS, which has been attracting
attention in recent years, has high reproducibility, quantitativity, and comprehensiveness, and is
expected to provide more accurate analysis. In this study, we aimed to identify factors that regulate
cardiac differentiation of iPS cells by quantitative proteomics using DIA-MS. To this end, we aimed
to reveal the protein changes during the process of cardiac differentiation of iPS cells and to search
for candidate proteins and pathways using statistical analysis. Now, we are analyzing protein
variation during cardiac differentiation and searching for proteins that are important in the

regulation of cardiac differentiation.
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Liver is a major organ involved in metabolism, detoxification, and elimination. in vitro hepatocyte
models are useful for the evaluation of hepatic pharmacokinetics in drug development and for
research into the causes and treatment of several liver diseases. Recently, human pluripotent stem
cell (iPSC)-derived hepatocytes (HL.Cs) have attracted much attention as in vitro hepatocyte model.
However, HLCs have lower function than the adult liver, and there is a need to establish a new
differentiation method to produce high—functional HLCs and to elucidate the differentiation
mechanisms. In general, it is known that the interaction between glycoproteins on the cell membrane
and the extracellular matrix (ECM), which is composed of various glycoproteins and proteoglycans,
is important for cell differentiation. Glycoproteins and glycoforms are thought to play an important
role in the maturation of the liver. Since glycans have various branching structures and it is known
that the function of the same protein changes depending on the difference of glycoforms. So, it is
important to elucidate the glycan structures in order to infer the specific functions of glycoproteins.
Glycoproteomics using mass spectrometry can comprehensively and quantitatively reveal the
variation of glycoproteins and glycosylation during the maturation process of HL.Cs. In this study,
we aimed to reveal the variation of glycoproteins and glycan structures in HLCs prepared by
different ECM.
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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. Two key ideas for solving the
problem can be considered. The first one is to learn essentially white—box models that have sufficient
accuracy such as Generalized Additive Models and other nonlinear models having some
interpretable structure like attention mechanism. The second one is trying to explain black—box
models like neural network models using some useful measures and experiments such as Partial
Dependence Plot, LIME, sensitivity analysis and counterfactual samples analysis. In this
presentation, we pay attention to prediction problem. Some of the methods described above are
explained and compared through prediction experiments with simulation data. Then it’s concisely
discussed what the situation each method work properly through the experiment. if time allows, we
introduce boosting method as a white—box interpretable model that is expected to have sufficient
accuracy and explain the pros and cons of the method from the view of interpretable predictive

model.
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In Yokohama City, the increasing frequency of ambulance dispatches poses significant
challenges. This upward trend raises concerns about potential delays in ambulance arrival at
emergency sites due to the escalating volume of Emergency Medical Services (EMS) calls.
Accurately predicting the number and locations of EMS calls is crucial for two main reasons.
Firstly, it addresses the risk of reduced life—saving rates caused by delayed ambulance response
times. Secondly, it facilitates the effective allocation of ambulance resources, aiming to prevent the
worsening of patient outcomes and the amplification of patient suffering.

This study proposes a novel approach utilizing a mathematical model to optimize the deployment
of EMS squads. The model leverages extensive data collected over 15 years by the Yokohama City
Fire Department, encompassing approximately 2.5 million emergency transport cases. This data set
includes critical information such as the time of ambulance dispatch, the geographic coordinates of
the incident location.

Moreover, the study proposes a method of dynamic predicting the frequency of ambulance calls.
The validity and effectiveness of this approach are demonstrated through the analysis of real-world

data and comprehensive numerical simulations.
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