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Department of
Anatomy and
Neuroscience

Professor
Shozo Jinno

Lecturer
Jun Yamada

E-mail:
jinno.shozo.170@m.kyushu-u.ac.jp
yamada.jun.269@m.kyushu-u.ac.jp

Research Interests

Recent studies have indicated that the hippocampus may also be involved in
the pathophysiology of psychiatric disorders, such as schizophrenia and major
depression. In our lab, we use various behavioral & pharmacological mouse
models for psychiatric disorders, and are engaged in their analysis based on the
morphological, physiological, and biochemical techniques. The goal of our lab is
to elucidate the functional significance of the hippocampus and other limbic
regions in the psychiatric disorders and higher cognitive functions.

Contents of Teaching/ Research Themes

1) Behavioral and pharmacological analyses of animal models for psychiatric
disorders using video tracking system, fear-conditioning equipment, operant
conditioning equipment, and prepulse startle system.

2) Morphological analysis of the diverse neuronal and glial populations in the
hippocampus based on the immunohistochemistry, stereology, point process
analysis, and multivariate morphometric analysis using originally developed
image-analysis software libraries.

3) Multidisciplinary analysis of the neuronal circuits connecting the hippocam-
pus and other limbic regions using electrophysiology, biochemistry, and
chemogenetics (DREADD).

4) The curriculum is tailor-made for the needs and interests of each student.
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Department of
Developmental Biology

Professor
Chikara Meno

E-mail:
meno.chikara.727@m.kyushu-u.ac.jp

Research Interests

Mouse early embryogenesis is characterized by dynamic structural changes
that are associated with various cellular processes such as cell proliferation,
apoptosis, differentiation and migration. We are interested in identifying the
molecular mechanisms that regulate early embryogenesis, and determining
how the behavior of each cell is orchestrated within the context of the whole
embryo. In particular, we have studied axis formation in mouse embryos since
we found left-right asymmetrically expressed gene, Lefty. We have also extended
our research to various areas as listed below.

Contents of Teaching/ Research Themes
(1) Molecular mechanism of anteroposterior and left-right axes
(2) Regulation of pluripotency and differentiation of the epiblast
(3) Molecular mechanism of maintaining axial stem cells in primitive-streak
and tail bud regions
(4) Molecular mechanism of heart morphogenesis, etc
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Department of
Biochemistry

Professor

Junichi Ikenouchi

Lecturer

Kenji Matsuzawa

Assistant Professor
Atsushi Matsumoto

Yuma Cho

E-mail:

ikenouchi,junichi.033@m.kyushu-u.ac.jp

Research Interests

Our research centers on uncovering the mechanisms by which various mem-
brane structures integral to epithelial cell function are formed, drawing on
techniques from cell biology, lipid biochemistry, molecular biology, and morphol-
ogy. Disruption of normal epithelial cell function is closely linked to the onset of
diverse pathological conditions, including cancer, fibrosis, and inflammation, and
we are dedicated to elucidating these disease processes. Moreover, for cells to
perform their functions effectively, a multitude of proteins and lipids must
assemble into functional complexes. Yet, many aspects of how lipids contribute
to these assemblies remain insufficiently understood. To address this gap, we
are actively developing innovative tools to analyze lipid dynamics and
localization.

Contents of Teaching/ Research Themes
(1) Molecular mechanisms of tight junctions that support the epithelial
barrier
(2) Mechanisms of cancer invasion through epithelial-mesenchymal
transition
(3) Elucidation of the relationship between changes in lipid metabolism and
the onset of various pathological conditions




(RffpEaIZ)
=W & %'

HER S
miura.takashi.869@m.kyushu-u.ac.jp

HMREAR

B4 DRBFEMR L 22 LTVET, YMRETIEZOEYDOIES
DDA =X n%HE, BETIMEET L TVWET, BEHRFITEBIT MM
WENO XA FITZ AL A=YV 7 TEIL, ZOFEME2HFH € 7 ik
BEOMAZLTTHEITE o THRPST 2 2 LT, (1) BREE O OFIA
EFBE (2) MG OEAE EWHETEXCHEHIBEL I,

BERE

1. FAEITBF B2 =V IBRD X b = X HOfFEH
2. REBGDA A —V VY T LER

3. B¥ME T ) v, HUHEIAE B X OCBEEMET

4. in vitro 12 B 2 RHARAEIE O FERR BT O BA S

Department of Anatomy
and Cell Biology

Professor
Takashi Miura

E-mail:
miura.takashi.869@m.kyushu-u.ac.jp

Research Interests

Our primary interest is understanding the pattern formation of multicellular
structures. We study various pattern formation phenomena during development
through imaging and mathematical modeling. Our goals for medical applications
are (1) understanding and preventing congenital anomalies (2) regeneration of
histological structures.

Contents of Teaching/ Research Themes

1. Understanding the pattern formation process during development

2. Imaging and quantification of developmental processes

3. Modeling, numerical simulations and mathematical analysis of pattern forma-
tion phenomena during development

4. Reconstruction of histological structures from cells i vitro
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Department of
Pharmacology

Associate Professor
Masahiro Oike, M.D., Ph.D.

E-mail:
oike.masahiro.205@m.kyushu-u.ac.jp

Research Interests

Pharmacology aims to contribute to human welfare by clarifying interrela-
tionships between drugs and human body. Our research interests are cellular
molecules and functions of vascular endothelial cells and smooth muscle cells.
Since these cells are closely related to the pathogenesis of hypertension, ath-
erosclerosis, cancer metastasis and bronchial asthma, the changes in cellular
molecules and functions are potential candidates of drug targets. We mainly use
primary culture cells and analyze cellular functions and molecules from various
aspects including protein expression, ion channels and gene expression.
Furthermore, we perform i silico screening for drug development.

Contents of Teaching/ Research Themes
(1) Analysis of the regulation of local environments mediated by endo-
thelium-derived substances, especially endothelium-related changes in
tumor cell metastasis and vascular structure.
(2) Novel pathogenesis of bronchial asthma by tracheal smooth muscle cells-
derived proteases.
(3) in silico drug development.
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REDEERX

Developmental Cell 58:1221-1236 (2023); Cell Reports 35: 109276 (2021); Cell
Reports 31:107814 (2020); eLife 7:€40350 (2018); Neuron 96:1139-1152 (2017);
Cell Reports 14:2718-2732 (2016); Cell 154:1314-1325 (2013); Nature
Neuroscience 16:1154-1161 (2013)

Department of
Developmental
Neurophysiology

Professor
Takeshi Imai

Assistant Professor
Satoshi Fujimoto

Assistant Professor
Shigenori Inagaki

Assistant Professor
Takahiro Noda

E-mail:
imai.takeshi.457 @m.kyushu-u.ac.jp

Research Interests

Our brain function emerges as network dynamics of 100 billion neurons. Our
understanding of the brain circuit dynamics and its developmental mechanism
not only contribute to better understanding of mental diseases, but also to our
intellectual quest toward the origin of our mind. Our laboratory tries to under-
stand logics of our brain from three different aspects: functional dynamics,
circuit diagram, and its developmental process. We are studying cerebral cortex
and olfactory bulb in mice to understand the molecular and circuit mechanisms
of sensory circuit development. To facilitate our ongoing research on neuronal
circuits, we are also trying to develop cutting-edge technologies for fluores-
cence microscopy-based connectomics.

Contents of Teaching/ Research Themes
(1) Two-photon Ca? imaging of sensory information processing
(2) Molecular and circuit mechanisms for sensory circuit development
(3) Cortical circuit development in neuropsychiatric disease models
(4) Circuit mechanisms of visceral (gut) sensation
(5) Mathematical modeling of circuit dynamics for sensory perception
(6) Development of new methodologies in connectomics

Recent Publications

Developmental Cell 58:1221-1236 (2023); Cell Reports 35: 109276 (2021);
Cell Reports 31:107814 (2020); eLife 7:¢40350 (2018); Neuron 96:1139-1152
(2017); Cell Reports 14:2718-2732 (2016); Cell 154:1314-1325 (2013); Nature
Neuroscience 16:1154-1161 (2013)
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Department of
Pharmacology

Professor

Keiji Kuba

Assistant Professor
Tomokazu Yamaguchi

Assistant Professor
Ayaha Yamamoto

E-mail:
kuba.ke1ji.815@m.kyushu-u.ac.jp

Research Interests

In our laboratory, we aim to elucidate the principles of life and drug discovery
through dissecting the pathology of cardiovascular and respiratory diseases and
COVID-19, focusing on RNA regulation and ACEZ2 signal transduction. Even
now, when the molecular mechanisms underlying genome/epigenome regula-
tion are being elucidated one after another, there are still many unclear points
about the regulation of RNA metabolism and epitranscriptome in living organ-
isms. Research of RNA metabolism / epitranscriptome is expected to lead to
new modalities for drug discovery development, as in the case of corona mRNA
vaccines. By utilizing disease biological approach with cutting-edge NGS tech-
nology, genetically modified mice and various disease models, we will analyze
life phenomena and disease pathologies in a multifaceted and multi-hierarchical
manner to understand pathological mechanisms and unknown life principles.

Contents of Teaching/ Research Themes

We will guide you in the research projects on the role of the RNA regulatory
factor CCR4-NOT complex in cardiovascular and respiratory diseases, the regu-
latory mechanism of translational regulatory factors in malignant tumors, or the
elucidation of the physiological role of Apelin-ACEZ system signal
transduction.
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Department of
Molecular Cell Biology

Professor
Hideaki Morishita

Assistant Professor
Kan Etoh
Fumiya Okawa

E-mail:
morishita.h.al0@m.kyushu-u.ac.jp

Research Interests

We are investigating the molecular mechanisms, significance, and related
diseases of large-scale and intriguing intracellular degradation phenomena
occurring in vivo. So far, we have focused on the “phenomenon in which all
organelles in the lens are degraded,” the mechanism of which had remained
unknown for more than 100 years, and have succeeded for the first time in
identifying a novel organelle degradation mechanism (mediated by PLAAT
phospholipase) that does not involve autophagy (Morishita® [*co-principal
author] et al., Nature 2021). We will continue to focus on the mysterious intra-
cellular degradation phenomena occurring in various organs in vivo, while
further expanding our vision, by making full use of molecular biology, cell
biology, biochemistry, and other techniques, including zebrafish, mice, etc.

Contents of Teaching/ Research Themes

1. Elucidation of molecular mechanisms and physiological significance of large-
scale intracellular degradation phenomena whose mechanisms are still
unknown

2. Elucidation of molecular mechanisms and physiological significance of novel
autophagy-independent intracellular degradation mechanisms

3. Elucidation of molecular mechanisms and physiological significance of selec-
tive autophagy
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Department of
Cellular Physiology

Professor
Tomotake Kanki

Assistant Professor
Shun-ichi Yamashita

Assistant Professor
Keiichi Inoue

Assistant Professor
Kentaro Furukawa

E-mail:
inoue.keiichi.689@m.kyushu-u.ac.jp

Research Interests

Mitochondria are important organelles that produce most of the ATP used by
cells, and their abnormalities not only cause various diseases but are also closely
related to aging. Our laboratory studies the molecular mechanisms and physio-
logical functions of mitochondrial autophagy (mitophagy), a mechanism that
maintains mitochondrial homeostasis by selectively degrading mitochondria.
We aim to utilize mitophagy for the treatment of various diseases caused by
mitochondrial abnormalities and for the inhibition of aging.

Contents of Teaching/ Research Themes

1. Experimental techniques for cellular and molecular biology

2. Methods for analysis of mitochondria and autophagy using mammalian cells,

nematodes, and yeast

Disease phenotype analysis techniques using genetically engineered mice

4. Organelle morphology analysis techniques using fluorescence microscopy
and electron microscopy

w
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Department of
Pathophysiological and
Experimental
Pathology

Lecturer
Kazunori Nakagawa

Assistant Professor
Mitsuho Onimaru

E-mail:
nakagawa kazunori.824@m.kyushu-u.ac.jp

Research Interests

The patho-physiological role of vascular remodeling in the development and
progression of atherosclerosis, thrombosis, proliferative diabetic retinopathy,
and tumors, remains unclear. To elucidate the molecular basis of vascular
remodeling and to establish the novel and effective therapy on the basis of sci-
entific evidences, we study on the molecular mechanisms of pathological vascu-
lar remodeling, and tumorigenesis, as following fields.

Contents of Teaching/ Research Themes
(1) Patho-physiological regulatory systems of vascular remodeling in angio-
genic diseases.
(2) Pathology of atherogenesis and progression of atherosclerosis.
(3) Clinicopathologycal and pathophysiological study on nonsmall-cell lung
cancer (NSCLC).
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Department of Anatomic
Pathology

Professor
Yoshinao Oda

E-mail:
oda.yoshinao.389@m.kyushu-u.ac.jp

Research Interests

Normal tissue morphology is determined by the orderly proliferation, differ-
entiation, and cell death of various cells comprising the tissue, and disruption of
this homeostasis causes morphological changes. With a focus on malignant solid
tumors, our department covers the development of pathological diagnostic
methods; analysis of molecular abnormalities, such as gene mutations, epigen-
etic abnormalities, and gene expression abnormalities, as potential therapeutic
targets; and mechanisms of carcinogenesis and tumor progression. In addition,
we will engage in research on intratumor diversity and the tumor microenviron-
ment, considering the tumor tissue a heterogeneous cell population consisting
of tumor cells with various genetic abnormalities and nontumor cells.

Contents of Teaching/ Research Themes

(1) Acquisition of knowledge and skills in general diagnostic pathology.

(2) Acquisition of techniques for analyzing gene mutations, epigenomes, and
abnormal gene expression (bioinformatics methods).

(3) Spatial analysis of the morphology and molecular abnormalities of malig-
nant tumors (image analysis).

(4) Establishment of tumor cell lines and the identification of therapeutic
targets using the cell lines.
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Department of Clinical
Chemistry and
Laboratory Medicine

Professor
Yuya Kunisaki

E-mail:
kunisaki.yuya.519@m.kyushu-u.ac.jp

Research Interests

With the aim of comprehensively understanding of biomolecular events in
health and disease, we're conducting data-driven research through clinical
omics approaches, metabolome, lipidome, and proteome analyses via mass
spectrometry, combined with a spatial transcriptome technique. Furthermore,
in seamless collaboration with the hospital laboratories, we explore biomarkers
associated with various diseases and contribute to development of novel clinical
testing methodologies. Additionally, as cardiovascular research, we are going on
a unique study by using methods that combine classical circulatory physiology
approaches and state-of-the-art artificial intelligence analysis.

Contents of Teaching/ Research Themes

1. Screening and Assessing the Effectiveness of Novel Agents against
Hematological Tumors.

2. Development of Comprehensive Molecular Profiling Techniques through
Mass Spectrometry and their clinical application.

3. Spatial Profiling of Gene Expression in Tissues to Uncover Cellular
Heterogeneity and Identify Novel Therapeutic Targets.

4. Investigating Strategies to Improving maximal oxygen uptake by high-
intensity interval exercise training in the elderly patients

5. Applying Vector Flow Mapping that visualizes left ventricular blood fluid to
evaluation of cardiac functions

6. Establishing an automatic analysis of electrocardiogram by applying deep
learning and neural network analysis
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Department of
Bacteriology

Professor
Koji Atarashi

E-mail:
miyazaki.toshimi.093 @m.kyushu-u.ac.jp

Research Interests

In recent years, it has become increasingly evident that gut bacteria play a
significant role in maintaining human health. We are interested in the interac-
tion between gut bacteria and the host. We are conducting research to identify
bacterial strains that have a beneficial impact on various physiological functions
of the host, such as the immune system, metabolism, and nervous system, with
the goal of clinical applications.

Contents of Teaching/ Research Themes
(1) Anaerobic culture of gut bacteria
(2) Generation and maintenance of germ-free mice and gnotobiotic mice
(3) Metagenomic analysis of gut microbiome
(4) Generation of genetically modified bacteria strains
(5) Metabolomic analysis using mass spectrometry techniques such as
LC-MS/MS
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Kobayashi N et al. NEDD4-binding protein 1 suppresses HBV replication by
degrading HBV RNAs. J Gen Virol. in press 2025

Tamura T et al. Akaluc bioluminescence offers superior sensitivity of track in
vivo dynamics of SARS-CoV-2 infection. iScience. 27(5): 109647, 2024

Tamura T et al. irological characteristics of the SARS-CoV-2 Omicron XBB.1.5
variant. Nat Commun. 15(1): 1176, 2024

Tamura T et al. Secretory glycoprotein NS1 plays a crucial role in the particle
formation of flaviviruses. PLoS Pathog. 18(6): e1010593, 2022

Suzuki R et al. Attenuated fusogenicity and pathogenicity of SARS-CoV-2
Omicron variant. Nature. 603(7902): 700-705, 2022

Torii S et al. A novel reverse genetics system for SARS-CoV-2 by using circular
polymerase extension reaction. Cell Rep. 35(3): 109014, 2021

Fukuhara T et al. Host-derived apolipoproteins play comparable roles with viral
secretory proteins Erns and NS1 in the infectious particle formation of
Flaviviridae. PLoS Pathog. 13(6): 1006475, 2017

IBEAR
(1) BEPFFRITAT 257 A VAROBFIZE T 205
(2) M a o F v A4 v ORFEMFIERAE IR 21192
B) 77 v A NVADEGHRANEIZE T BHF5E
(4) RS 7 A W ARBEYYEIZ T 2507 4 Vv ABAFIZE T 2058

Department of
Virology

Professor
Takasuke Fukuhara

E-mail:
fukuhara.takasuke.169@m.kyushu-u.ac.jp

Research Interests

We aim to advance research on viral replication and pathogenicity using
various approaches, including molecular biology, cell biology, and animal models,
to contribute to the prevention and treatment of infectious diseases. Currently,
we are primarily conducting research on hepatitis viruses, SARS-CoV-2, flavivi-
ruses, and respiratory syncytial virus (RSV).

Contents of Teaching/ Research Themes
(1) Research contributing to the development of antiviral drugs for hepatitis
B.
(2) Research on the pathogenic mechanisms of SARS-CoV-2.
(3) Research on the tropism of flaviviruses.
(4) Research contributing to the development of antiviral drugs for respira-
tory syncytial virus (RSV) infection.
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Department of
Biomedicine

Professor
Eiki Takahashi

E-mail:
takahashi.eiki.969@m.kyushu-u.ac.jp

Research Interests

In the Department of Biomedicine, studies have been focused on the develop-
ment of disease models and the elucidation of pathological mechanisms using
experimental animals. We also conduct researches on the effect of rearing envi-
ronment on disease phenotypes.

Research Themes
Our present research projects are:
1) Analysis of effects of rearing environment on behaviors.
2) Investigation of microbiome monitoring method to ensure reproducibility
of animal experiments

Contents of Teaching
(1) Generation of transgenic mice
(2) Generation of gene targeted mouse (knockout mouse)
(3) Screening of disease model marmosets using drug susceptibility
(4) Evaluation of microbiome
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Department of
Scientific Pathology

Professor

Shinichi Aishima

E-mail:
aishima.shinichi.476@m.kyushu-u.ac.jp

Research Interests

The goal of the doctoral program in scientific pathology is to cultivate the
abilities and academic knowledge necessary for independent and international
research activities as a medical researcher by studying basic life science theo-
ries related to medicine and their application to advanced medical care in a
highly specialized research field that integrates basic medicine and clinical
medicine. Our research focuses on elucidating the origins of malignant tumors
in the gastrointestinal field, and the relationship between fatty liver and vascular
lesions and other malignant tumors. We are engaged in research that leads to
the development of clinical diagnosis and treatment methods, incorporating
genetic analysis and spatial proteomics methods.

Contents of Teaching/Research Themes
1) Molecular abnormalities of carcinogenesis for solid tumors
2) Morphological changes caused by drugs on tissues
3) Relationship and comparison between radiological imaging and pathologi-
cal characters
4) Analysis of hematological abnormalities reflecting pathomorpholical
features
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Department of
Forensic Pathology
and Sciences

Professor
Yosuke Usumoto

Assistant Professor
Yukiko Sadamatsu

Assistant Professor
Nozomi Eto

E-mail:
usumoto.yosuke.927@m.kyushu-u.ac.jp

Research Interests

Forensic pathology has many research themes such as pathology, toxicology,
and DNA. In addition, personal identification and postmortem interval estima-
tion are also important topics. Our research themes are toxicology, personal
identification and postmortem interval estimation.

Contents of Teaching/ Research Themes
1. Toxicology

2. Personal identification

3. Postmortem interval estimation
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Department of
Epidemiology and
Public Health

Professor
Toshiharu Ninomiya

E-mail:
t.ninomiya.a47@m.kyushu-u.ac.jp

Research Interests

A prospective cohort study has attracted attention as a useful methodology
for elucidating disease etiology among human beings with various profiles of
environmental and genetic factors.

We have continued a population-based prospective study of non-communica-
ble disease such as cardiovascular disease and dementia, so-called “the
Hisayama Study”, since 1961 in the Hisayama town, a suburb of the Fukuoka
metropolitan area on Japan’s Kyushu Island. The purpose of our study is to
evaluate quantitatively environmental and genomic risk factors for non-commu-
nicable disease in Japanese and to establish effective preventive strategies for
non-communicable diseases, in order to realize healthy aging society. In addi-
tion, we are also promoting multidisciplinary epidemiological researches linking
clinical researches and basic sciences and international collaborations.

Research Themes
Prospective cohort study for non-communicable diseases (cardiovascular
disease, dementia, etc.)

Contents of Teaching
1) On-the-Job-training for epidemiological research
2) Learning of statistical methods
3) Training of critical appraisal and interpretation for the results
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Department of
Comprehensive
Oncology

Professor
Eishi Baba

Assistant Professor
Mizuki Ohno

Assistant Professor
Taichi Isobe

Assistant Professor
Hirofumi Ohmura

E-mail:
baba.eishi.889@m.kyushu-u.ac.jp

Research Interests

Using human malignant tumors as a model of research, we are studying
molecular mechanisms of onset and progression of the disease and pathology of
individuals and conduct research that will lead to the development of diagnosis
and treatment for patient populations. In particular, through the analysis of
molecular abnormalities that affect the proliferation and survival of tumor cells
and tumor microenvironment including immune cells, we focus on identification
of new target molecules for cancer treatment and drug-resistance, and mecha-
nisms of tumor suppression by the immune system.

To understand how the genomic integrity in somatic and germline cells is
stably maintained, we are conducting experimental approaches using DNA
repair-defective mice and human iPS cells.

Contents of Teaching/ Research Themes

1. Human gastrointestinal cancer stem cells

2. Regulation of immune cells of tumor microenvironment
3. Immune system of the tumor-bearing host

4. Genome integrity in somatic and germline cells
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Department of Health
Care Administration
and Management I

Professor
Kamouchi Masahiro

E-mail:
kamouchi.masahiro.736@m.kyushu-u.ac.jp

Research Interests

We aim to address issues in health and medical care from diverse perspec-
tives and actively contribute to their resolution. The significance of multiple
indicators in healthcare varies depending on the stakeholders involved. We
measure a range of factors related to human health and disease, encompassing
biological, medical, environmental, and social aspects. These factors are then
integrated into a numerical database.

Thorough analysis of this comprehensive database allows us to elucidate the
overall associations among these factors and make predictions about future
outcomes. Our primary objective is to enhance the quality of care and optimize
health and medical care systems, ultimately leading to improvements in overall
health conditions.

Teaching/Research Themes include:
® Conversion of various types of information into digital data
® Organization of extensive data using medical information technology
® Establishment of a database for epidemiological study
@ Statistical analysis of big data

Specifically, our research focuses on:
(1) Clinical epidemiology
(2) Quality in healthcare
(3) Patient safety
(4) Disease management

Through these endeavors, we aim to make significant contributions to
improving health outcomes and refining healthcare systems.

_21_




(EFEE - §E%0)
N
B

matsuo.ryu.838@m.kyushu-u.ac.jp

HMREAR

ERERRE BT, BRICBI S ISR E2FRT 0D
77 —F%FE, L) LOEROED) HIZOWTHL»ITEZ L2
9, bbb, BIE, E¥aKR— MiET— &, NDBH#ET — X RX—
2ED) T NVT =)V R TF=REHWT, ERERAGOMEZ T2 2 &
CTHEERICEF LS T 27O DMEEZ{T> TW\Wd,

BERE

WREZZITT2IIHID. VI —F 7T RF 2 v DHREDL LWL IE.
s R OB, FHE TOME o A ZHELTWE, HETF—< L
LTI Tt EBYTH S,

1. ERPRIZEEAHSE

2. U7 NVT —)VETF—RR—AFE

3. NNVAF—E R )P —F

Department of Health
Care Administration
and Management II

Professor
Ryu Matsuo

E-mail:
matsuo.ryu.838@m.kyushu-u.ac.jp

Research Interests

We aim to learn approaches to solve various problems in healthcare and elu-
cidate better ways of healthcare delivery in Health Care and Administration and
Management. Currently, we are conducting research aimed at contributing to
problem-solving by visualizing issues in healthcare settings using epidemiologi-
cal cohort study data or a real-world data such as National Data Base of Health
Insurance Claims and database of Long-term Care Insurance Claims.

Contents of Teaching/ Research Themes

We provide guidance on the research process from setting research questions
to research methods, interpretation of research findings, and discussion. The
research themes include the following:

1) Clinical epidemiological research

2) Real-world database research

3) Health services research
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Department of Health
Care Administration
and ManagementlII

Professor
Jun Hata

E-mail:
hata.jun.759@m.kyushu-u.ac.jp

Research Interests

To address various health issues, it is necessary to understand the conditions
of diseases and their risk factors, to establish precise research questions, and to
generate statistical evidence through epidemiological and clinical research. Our
research topics include lifestyle-related (stroke, heart diseases, and dementia)
and geriatric (dementia and frailty) diseases using the data from population-
based and disease-based cohort studies and a large-scale database from a
municipality’s medical information.

Contents of Teaching/ Research Themes
The students are recommended to understand the health issues and to learn
approaches how to solve the clinical questions through the lectures and the
practical exercises covering various fields related to healthcare and public
health.
1. Setting clinical questions related to health issues.
2. Development of research plans and collection of necessary information and
data.
. Data analysis using epidemiological and statistical methods.
4. Scientific verification and discussion, and summarizing findings in research
papers.

w
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Department of
Biomedical
Engineering

Professor
Masaharu Murata

E-mail:
murata.masaharu.721@m.kyushu-u.ac.jp

Research Interests

Biomedical Engineering is an interdisciplinary field that integrates engineer-
ing principles with biological and medical sciences to advance healthcare tech-
nologies. Among our key areas of focus, nanotechnology, imaging technology,
and medical devices serve as transformative forces driving innovation in diag-
nostics and therapeutics.

Contents of Teaching/ Research Themes

(1) Targeted Drug Delivery via Nanoparticles: Precisely transporting thera-
peutic agents to specific cells, thereby minimizing side effects.

(2) Innovations in imaging technologies: The evolution of high-resolution
and high-sensitivity imaging techniques has facilitated early disease
detection and precision medicine.

(3) Biosensors, Biomarkers, and point-of-care diagnostics: we focus on iden-
tifying and utilizing biomarkers for early disease detection and personal-
ized medicine, integrating them into innovative diagnostic devices.
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Department of
Multiomics

Professor
Akihito Harada

Associate Professor
Kazumitshu Maehara

E-mail:
harada.akihito.120@m.kyushu-u.ac.jp
maehara.kazumitsu.499@m.kyushu-u.ac.jp

Research Interests

Tissue formation in multicellular organisms is achieved by the differentiation
of individual cells into a various cell. This process requires an appropriate dif-
ferentiation program from stem cells or progenitor cells as a starting point to
final differentiated cells. In our laboratory, we are investigating the mechanism
of this differentiation program at the single cell level by focusing on tissue-spe-
cific chromatin structures.

Contents of Teaching/ Research Themes
* Development of single-cell omics measurement technologies
+ Development of multi-omics measurement technologies
* Development of single-cell data analysis techniques
* Acquisition of fundamental mathematical and information science skills
necessary for life science data analysis

_25_




(REEEARS)
MEE K e

HER S
ikyokulintmedl@gmail.com

HMREAR

AR OMEFEMEMER X, MIOMEIE, b, MU X - THIfE S ., B
PR H ORI F ofIH o L iz 5 b,

AFHEECIE, FEEMAREE, JEE., HCRERERBORIERRK ZH L
2L, 2N BET2HRBEOME LTRSS, AMKEOIE L& 7 2 [ MKEEH
JEDRE. ZOBRZEEM oS, FfEs X °H CiE MR X 2%
BRIGR ) Y SBROFAEFHE L LIz L ), EHEES H RSB IT N
ZH L WO ZRATWS, SLITINL DMK « fHE - fER
HWERIEREL U CHIET 2 BHRYYE OEBEERLCHEBEICOVWT HIIE S
EDHTWDB,

IBEAR
(1) &M OBEGE, M. FIEYE D45 T8 O iR,
(2) E MRS L 2 & = X & & E MRS F5E,
(3) HEMERESS D IEEAL X & = X b &L O [FE,
(4) & MR 31T 2 5098 SUS D fFHT,
(5) HOMBEBOIIERA B = X b L FHIBEED B,
(6) FEERYYE O FIEMF & ERE ORI,

Department of
Medicine and
Biosystemic Science

Associate Professor
Koji Kato

E-mail:
ikyokulintmedl@gmail.com

Research Interests

The focus of our study is to understand the developmental mechanisms of
cancer and autoimmune diseases, and to develop new treatment strategies for
these disorders. In clinics, we performed hematopoietic stem cell transplanta-
tion for ~100 patients with hematopoietic malignancies. In previous studies, we
have identified human hematopoietic stem cell subpopulations, and their down-
stream lineage-committed hematopoietic progenitors. Recent studies have
shown that these stem and progenitor cells are targets of leukemia transforma-
tion. We are trying to identify cancer stem cells from various cancer tissues and
leukemias in human, and to understand how the hematopoietic stem cell trans-
plantation eventually eradicates cancer stem cells. To this end, we have devel-
oped killing antibodies that can specifically target cancer stem cells to apply our
findings to the clinic. Hematopoietic stem cells are the source of all human
immune systems including the autoreactive immune cells. We are also perform-
ing autologous hematopoietic stem cell transplantation in patients with autoim-
mune disorders and have success in restoring the normal immune reactions.

Contents of Teaching/ Research Themes

1) The basic technique to investigate hematopoietic stem cell biology

2) The isolation of leukemic stem cells and the methods to analyze their
developmental mechanism

3) The isolation of cancer stem cells and the methods to analyze their devel-
opmental mechanism

4) Immune reactions after allogeneic transplantation

5) The developmental mechanism of autoimmune disorders and new treat-
ment strategies for these disorders

6) The severe infections associated with hematopoietic stem cell
transplantation
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Department of
Medicine and Clinical
Science

Professor
Tetsuro Ago

E-mail:
byoutai2@gmail.com

Research Interests
1. Brain research with in vitro and in vivo ischemia model to elucidate pathophysiology of
brain ischemia and develop novel therapy against stroke
2. Epidemiological study for stroke using a multicenter stroke database: Fukuoka Stroke
Registry (FSR)
. Pathogenesis of inflammatory bowel diseases in Japanese
. Pathogenesis of intestinal cancer in inflammatory bowel disease
. Pathophysiology of nonsteroidal anti-inflammatory drug-induced intestinal damage

D O W

. Longstanding prospective cohort study using general population of Hisayama town;
The Hisayama study

7. Epidemiological study for the home blood pressure monitoring to prevent cardiovascu-
lar disease and dementia

8. Epidemiological study for diabetes; Fukuoka Diabetes Registry (FDR)

9. Epidemiologic study for chronic kidney disease; Fukuoka Kidney Disease Registry
(FKR)

10. Elucidating the pathogenesis of chronic kidney disease and establishing novel treat-
ment approach

11. Mechanism of podocyte injury in nephrotic syndrome

Contents of Teaching/ Research Themes
1. Analysis of bioinformatics and construction of evidence based medicine in a wide
variety of diseases
2. Genetic and functional analyses using immunohistochemical procedures

w

. Procedure of image-enhanced endoscopy and analysis of images

4. Molecular biological experiments using cell culture, RT-PCR, quantitative PCR,
Western blotting, RNAI, construction of plasmid, etc.

5. Molecular biological and histological analyses in wide variety of disease model animals

and genetically modified mice
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Department of
Medicine and
Bioregulatory Science

Professor
Yoshihiro Ogawa

E-mail:
ogawa.yoshihiro.828 @m.kyushu-u.ac.jp

Research Interests
Our interests are to clarify the pathogenesis of diabetes, endocrine disorders,

gastrointestinal and digestive organ disorders and hematopoietic disorders as

follows:

1. Integrated omics analysis of tissue samples and clinical big data to clarify the
pathogenesis of endocrine diseases and geriatric diseases.

2. Basic and clinical studies to clarify the pathogenesis of obesity and diabetes
and diabetic complications.

3. Basic and clinical studies to clarify the pathogenesis of liver diseases, espe-
cially acute liver failure and metabolic dysfunction-associated steatohepatitis.

4. Basic and clinical researches of pancreatic cancer and pancreatic neuroendo-
crine neoplasms.

5. Basic and clinical researches of functional gastrointestinal disorders and
inflammatory bowel diseases.

6. Basic and clinical studies to clarify the pathogenesis of hematological malig-
nancies including leukemia, lymphoma, and myeloma.

Contents of Teaching/ Research Themes

Molecular biology, molecular pharmacology, developmental biology, genome
cohort study, animal disease models, iz vitro study including cell culture, gene
transfer, reporter assays, confocal microscopy, flow cytometry, cell sorting.

_28_




(EREAMZE)

PAIERALAHR  # %
FRJNECREE e
HF K W
W ek @8 A0

meE Rt B %
WA SR B &
B e B &
A F B &K
A W B &
W B K
BB B &
BB WIkE A0
iy 2% B &

thE Bk RMEEI
iy A ERRBEK

AR

kyushu-u@junnai.org

ISIEARS N

DIERIZAFEOERED ~ v 7 TH D, Z OREMIFIZIES  FB & BRI
NEORZHBTH 5, R TIIIEROAMEEN, EHZHFHRIIINZ, 5F - Mg4my
W FEERCTERN T 7o —FI12k D, BIIREE (LD 50 S Ll IUERE & W o 728
RHEEBEOREEZMIA L, OIS S0 MEH I 2 B 223220 - 1R
#9562 LEHEIBLTWS, 3512, LDIEEBIIHT2EOEWZ T Y AZAIET 5
72 %12, National Database % Fi\\7:% { DRI ZHE#E L TW 5,

IBEAR

(1) BIRECLME ) 7Y > 7 OWKHA - JHEE O
® TIARAEL M OISR 12 36 1) 2 SIERT O fiRIH
o [ KA 31 2 AMBAMMRE T D 55 O fi e

(2)  DREDIEREDMRI L iR O BT
© RANFITEBIT 2 A VA T HEBEHITIHEE O iR
® DAREITHB T BIRLA b v A HIEIBERE o i e
© Bk RAEFITENI T < iz O E R R O Bl %
® FEFIME L IE DT DR & IREE OB S
© DARAIT B 2 B B OMF I & IRk OB

(3)  FlivE I s HE A A R CFYR MR I oD B
® [iliMEIRE b & FH DA St BT O fiEig
© 2k RN BIEI 2 F o < Tz 2 T VR B 0 B %

(4)  TEIHLUE « DREITBV BIEERTIEEE R O iR
® %[ 3B DRI & B~ DG
o UK PEIEER AT D fF I

(5)  HLRERF R O BR ~ OIS LTSS
® i Tz LG DML & [ Rl B B o i

(6) HEoOEWEKMEIZL 2T v AAIH
® IR B EF 1B 2 IR ER FHEICE T 2 BE RS (7 v & MUERRER)
© (5 I A FERR MR I S ML IE D & % AR v o 2 b ) RESRITSE
o EEHBHDVIANERBIPHFNTIZLH T =T v ADAIH (JROADHF Bk
JROAD-NEXT)
@ W LK) N Y F—v 3 vy EHFLE LTI EORF

Department of
Cardiovascular
Medicine

Professor
Kohtaro Abe

Associate professor
Shintaro Kinugawa

Lecturer
Tomomi Ide
Tetsuya Matoba
Takeo Fujino

Assistant Professor
Shouji Matsushima
Takafumi Sakamoto
Kazuo Sakamoto
Toru Hashimoto
Shunsuke Katsuki
Susumu Takase
Keisuke Shinohara
Yasuhiro Nakano
Masataka Tkeda
Takamori Kakino

E-mail:
kyushu-u@junnai.org

Research Interests

Despite recent advances in medical treatments, the cardiovascular diseases remain the
number killer of human being. In view of aging society, there is an urgent need to overcome
refractory cardiovascular diseases. Our department focuses on exploring the pathogenesis of
cardiovascular diseases such as atherosclerosis, heart failure (HF) and pulmonary hyperten-
sion (PH) using physiological, pharmacological, genetical and molecular biological approach.
Novel findings on pathological mechanisms would lead us to develop novel therapeutics for
cardiovascular diseases. In addition, in order to establish evidence for cardiovascular disease,
we conducted several clinical research regarding national database.

Contents of Teaching/ Research Themes
(1) Pathological mechanisms of atherosclerosis and vascular remodeling
® Inflammation in atherosclerotic cardiovascular disease
® Exosomes in vascular calcification
(2) Identification of pathological mechanisms and the development of new therapeutics
for HF
® Organella dysfunction in HF
® Regulatory mechanism of oxidative stress in HF
® Development of novel therapy for cardiomyopathy by regulating chronic inflammation
® Development of novel therapy for drug-induced cardiomyopathy
® Mechanism of skeletal muscle abnormalities in HF
(3) Pathogenesis of PH
® Pathogenesis in development of pulmonary vascular lesions and right sided HF
® Novel therapy for PH by regulating chronic inflammation
(4) Cardiovascular regulation in hypertension and HF
® Mechanisms of multi-organ network
® Central cardiovascular control
(5) Translational development of novel therapeutic modality
® Establishment of novel therapeutics and the conduction of researcher-initiated clinical
trials
(6) Clinical trials for evidence-based medicine
® Randomized controlled trial of lipid-lowering therapy in patients of coronary heart
disease
® Multicenter registry for chronic thromboembolic PH
® Creating and analysis of nationwide HF registry for establishment of novel evidence
on HF pathophysiology and treatment
® Development of effective cardiac rehabilitation program for HF patients
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Department of
Respiratory Medicine

Professor
Isamu Okamoto

Associate professors / lecturers
Eyji Iwama

Satoshi Tkegame

Yasuto Yoneshima

Assistant Professors
Kohei Otsubo
Kazuya Tsubouchi
Daisuke Shibahara
Tomotsugu Takano
Hiroaki Ogata
Yoshimasa Shiraishi
Yumiko Ishii

E-mail:
okamoto.isamu.290@m.kyushu-u.ac.jp
iwama.eiji.800@m.kyushu-u.ac.jp
tsubouchi.kazuya.442@m.kyushu-u.ac,jp

Research Interests o ) ) ,

In the Department of Resguator r Medicine, we classify respiratory diseases caused by
various pathologies into neo&) astic diseases, diffuse lung diseases such as interstitial pneu-
monia, bronchial asthma and obstructive lung diseases, and respiratory infections.
promqtm]g advanced clinical and basic research with the following approaches.

* Clinical trials for development of novel treatment. .

* Elucidation of pathogenesis and development of new treatment methods using molecular,
biological and immunological techniques. = | ) ) . .

* Comprehensive single cell/database analysis using patient/microbial specimens.

. Elugl(liatlon of pathogenesis using disease mouse model and human airway epithelium
model.

€ are

Contents of Teaching/ Research Themes )

The Department of Respiratory Medicine provides guidance on research topics related to
respiratory E)atholo by the entire teaching staff, without any separation of disease groups.
(Oncological lung diseage) . ) ]

* Research on the elucidation of the mechanisms of resistance to molecular-targeted thera-
%es and their overcoming. ) ) ) .

* Research on the mechanisms of expression and regulation of immune checkpoint
molecules. ) . ) ) . .

* Research into the mechanisms of action of antibody-drug conjugates and factors influencing
their efficacy. . . . .

* Research into the effects of the tumor microenvironment on the therapeutic efficacy of
anticancer drugs.

(Diffuse lung disease) ) ) o ) o ) )

* Elucidation of the mechanisms of airway epithelial cell differentiation, proliferation and
fibroblast removal. . .

* Elucidation of the pathogenesis of the development of pulmonary hypertension and search
for new treatment methods. ) . ) )

* Identification of specific cell populations involved in the development and progression of
interstitial pneumonia. . .

(Bronchial asthma and obstructive pulmonary disease) )

* The immune response of airway epithelial cells to viral infection and the search for targets
for asthma therapy. . i .

* The study of the ‘effects of the oral commensal microflora on the progression of chronic
obstructive ?ulmonary disease.. . . . .

* The study of the airway epithelial barrier function to maintain airway homeostasis.

* Research on physical forces and the progression of emphysematous changes during lung
extension and contraction

(Infectious disease) . . )

* Development of systems to predict new mutant strains of novel coronaviruses.

* Development of treatments for novel coronavirus infections unaffected by mutations.
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Department of
Neurology

Professor and Chairperson
Noriko Isobe

E-mail:
isobe.noriko.342@m.kyushu-u.ac.jp

Our lab website link:

https://www.grad med.kyushu-u.ac.jp/daigakuin/

Research Interests

Our goal is to reveal the mechanisms of multiple intractable neurological
diseases with unknown etiology and establish novel therapeutics for patients
living with those diseases. We have identified various molecules that are
necessary for neuronal survival or those which damage neurons or glial cells
using multiple experimental techniques including cell biology, molecular immu-
nology, and bioinformatics.

We are searching for graduate students who are interested in the research
themes listed below and willing to fight against the neurological intractable
diseases. If you have any questions, please contact us anytime.

Contents of Teaching/ Research Themes

1) Identification of genetic factors for susceptibility and disease progression
in multiple sclerosis and neuromyelitis optica and the mechanisms of
those genetic factors contributing disease pathogenesis

2) Identification of the amplification mechanisms of glial inflammation
through gap junction protein connexins and establishment of treatment
against glial inflammation

3) Identification of disease activity markers for dementia

4) Magnetoencephalography (MEG) study to identify pathomechanisms of
epilepsy, neurodegenerative diseases, and higher brain dysfunction

5) Analysis of the molecular mechanisms of multiple system atrophy using
genetically engineered mice

6) Identification of pathomechanisms of chronic inflammatory demyelinating
polyneuropathy

7) Treatment establishment for neuropathic pain through regulation of Plexin
pathways
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Department of
Neuropsychiatry

Professor
Tomohiro Nakao

Associate Professor
Takahiro Kato

Assistant Professor
Hirofumi Tomiyama

Assistant Professor
Yozo Hatabe

E-mail:

nakao.tomohiro.275@m.kyushu-u.ac.jp
kato.takahiro.015@m.kyushu-u.ac.jp
tomiyama.hirofumi,765@m.kyushu-u.ac.jp
hatabe.y0z0.680@m.kyushu-u.ac.jp

Research Interests

In our laboratory, we investigate interactions between gene and environment
in brain development, and analyze the neural mechanisms of emotion recogni-
tion of various mental disorders by functional brain imaging and neurophysiolog-
ical techniques.

Contents of Teaching/ Research Themes
1) Gene-environment interactions of neural circuit of psychiatric disorders
2) Neurophysiological studies for schizophrenia, mood disorders and obses-
sive compulsive disorders
3) Brain imaging studies of schizophrenia, mood disorders and obsessive
compulsive disorders
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Department of
Psychosomatic
Medicine

Professor & Chairman
Nobuyuki Sudo

Lecturer
Shu Takakura

E-mail:
takano.hidemi.688@m.kyushu-u.ac.jp

Research Interests

Psychosomatic disorders are defined as “a medical condition that is closely
related to psychosocial factors in the onset and course of the physical
diseases”.

Our department focuses on the basic and clinical researches for clarifing the
pathophysiological mechanisms and the treatment of psychosomatic disorders.

Teaching/ Research Themes

(1) Research on the mechanism of relation between stress and neuro-endo-
crine-immune system.

(2) Research on the treatment and prognosis relevant to eating disorders.

(3) Research on the pathophysiology and the treatment of chronic pain.

(4) Development of questionnaire to evaluate stressful conditions.

(5) Functional neuroimaging research on the pathophysiological mechanism
and the treatment of psychosomatic disorders.
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Department of
Environmental
Medicine and
Infectious Disease

Lecturer
Eiichi Ogawa

E-mail:
e.ogawa.ab5@m.kyushu-u.ac.jp

Research Interests

The aim of the clinical and epidemiological studies in our department is to
evaluate the natural course and prognosis of clinical infectious diseases, includ-
ing hepatitis viruses, and human-immune deficiency virus.

We also conduct various studies regarding the associations between persis-
tent infections and cancers or lifestyle-related diseases (diabetes, dyslipidemia,
and hypertension), and reactivation of hepatitis B virus.

Contents of Teaching/ Research Themes
1. Planning and conduction of clinical study
2. Laboratory work for diagnosis of infectious diseases
3. Learning of molecular technique for infectious diseases
4. Learning of statistical analysis
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Department of Clinical
Radiology

Professor
Kousei Ishigami

E-mail:
r-ikyoku@radiol.med.kyushu-u.ac.jp

Research Interests

Our research interests are classified into diagnostic imaging and minimally
invasive therapy.

The ultimate purpose of diagnostic imaging is to obtain clinically useful bio-
logical information from the non-invasive imaging modalities such as CT, MRI
and nuclear medicine studies (e.g., PET). These modalities are not only based
on the morphologic but also functional imaging. In addition, research projects
regarding radiogenomics are ongoing. Furthermore, the Molecular Imaging
Center challenges to create new PET tracers for the future molecular imaging.

For minimally invasive therapy, we try to develop a novel IVR technique and
high-precision radiotherapy. Additionally, several research projects are ongoing
to evaluate effectiveness of heavy ion radiotherapy in cooperation with Saga
Heavy Ion Medical Accelerator in Tosu (SAGA HIMAT). We aim at providing
the best treatment of choice for each patient.

Contents of Teaching/ Research Themes
(1) Imaging research using CT and MRI
(2) Analysis of pathological condition using PET
(3) Development of new IVR techniques and devices
(4) Study for individualization to improve an effect of radiotherapy
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Department of
Precision Medicine

website: https;//precision.kyushu-u.ac.jp/en/

Professor
Takahiro Maeda

E-mail:
maeda.takahiro.294@m.kyushu-u.ac.jp

Research Interests

Treatment-refractory cancers exhibit unique genetic features at cellular and/
or intratumoral levels. Among the cellular-level features, TP53 loss is the hall-
mark of chemoresistance. For example, AML (acute myeloid leukemia) cells
harboring 7P53 mutation are resistant to cytotoxic agents, and AML patients
with 7P53 mutation generally exhibit poor clinical outcomes. Resistance to
treatments, including chemotherapy, radiotherapy and immunotherapy, also
stems from genetic heterogeneity of cancer cells in a given tumor, so-called
“tumor heterogeneity” or “clonal heterogeneity”. Thus, overcoming (or pre-
venting from occurring) both cellular- and intratumoral genetic features is criti-
cal for “precision” cancer therapy. Goals of our research are: 1) to identify novel
targets for cancer therapy in a genetic background-dependent manner; 2) to
identify targets for novel combination therapies that can overcome tumor het-
erogeneity and 3) to develop diagnostic/preventive methods to detect cancer
before it acquires clonal heterogeneity.

Contents of Teaching/ Research Themes
1. Molecular and cellular methods relevant for cancer research.
2. CRISPR/Cas9-mediated gene editing to elucidate gene functions in vitro
and i vivo.
3. A series of single-cell technologies to dissect tumor heterogeneity.
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Department of
Surgery and Oncology

Professor and Chairman
Masafumi Nakamura

E-mail:
nakamura.masafumi.861@m.kyushu-u.ac.jp

Associate Professor
Makoto Kubo
Kenoki Ohuchida
Kohei Nakata

Assistant Professor
Yusuke Mizuuchi

Research Interests
Research on solid cancers — Clinical to Basic, then to Clinical Application-

Development of diagnostic procedures and novel therapies for solid cancers improved the prog-
nosis of patients with cancers. However, the outcome of some types of solid cancers is still dismal,
and many issues remain to be solved. We are proceeding with basic and clinical researches on solid
cancers, especially focusing on pancreatic cancer, through three steps as follows.

Step-1. Research based on clinical samples

We are trying to identify candidate molecules or specific cells (i.e., cancer stem cells), which can
be a target of novel diagnostics and therapeutics using resected specimens of various neoplasms. We
usually evaluate RNA, DNA, protein, microRNA, metabolites genetic mutation derived from tissues
and isolated cells by immunohistochemistry, real-time PCR, western blotting, laser microdissection,
FACS based on cell sorting and NGS.

Step-2. Research based on cultured cells and experimental animals

We analyze the biological functions of target molecules identified in Step-1 using cultured cells
and experimental mice. We usually evaluate the ability of proliferation, migration, invasion, metas-
tasis and resistance to anticancer drugs in i vitro and in vivo. Moreover, we evaluate cancer-stromal
interactions and microenvironment of pancreatic cancer (niche) using isolated stromal cells.
Step-3. Clinical application

Using candidate molecules and specific cells identified in Step-2, we develop novel diagnostic
procedures such as molecular imaging systems on MRI, and create drug delivery systems, by which
we can deliver anticancer agents effectively only to target cells.

Research for tumor grading and the prediction of chemotherapeutic efficacy for various cancers
with bioinformatics analysis.

We are aiming to develop new therapeutic methods by approaching to the tumor microenviron-
ment (TME) using single-cell analysis and the association of TME with microbiome at the genomic
level.

A new screening platform that detects new anti-tumor compounds were developed and now we
are investigating a new anti-tumor drug.

Contents of Teaching/ Research Themes

We are performing basic researches using clinical samples and clinicopathological data, aiming at
development of novel diagnostic and therapeutic procedures. Applicants can select a subject of your
interest and proceed your research with our support.
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Lecturer
Keizo Kaku

Research Interests

Research on Pancreas and/or Kidney Transplantation
(Clinical research, animal experiments for transplants) In recent years, the outcome of

pancreas and/or kidney transplantations have significantly improved because of the progress
in surgical techniques, postoperative management, novel immunosuppressive agents, etc.
However, patient and graft survival are not satisfactory yet. Our department keeps a large
number of clinical pancreas/kidney transplant experiences. Furthermore, we are doing animal
experiments. Results of animal experiments are supposed to be closer situation of human and
the surgical techniques can be applied to clinical transplantation.

@ Clinical Research: (To improve results of kidney transplantation and overcome difficult
cases) We are challenging small child kidney transplants and difficult cases such as
cross-match positive or donor specific antibody-positive patients. Short term results
are very good. Recent progress includes measurement of antibodies by highly sensi-
tive flow cytometry, quick diagnosis of kidney biopsy and staining of SV40-Ag for BKV
nephropathy. Postoperative management of renal transplant patients greatly affects the
clinical outcome.

@ Animal experiments: Based on the results of previous animal experiments to establish
an ischemia-reperfusion injury model, we have changed the protocol of our periopera-
tive managements.

Contents of Teaching/ Research Themes

Clinical problems are found in pancreas and/or kidney transplant, and solved by basic
research and animal experiments.

Junior doctors receive education in basic science and in surgical training. As a part of
animal experiments, junior doctors experience both organs harvesting and transplantation.
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Department of
Surgery and Science

Professor
Tomoharu Yoshizumi

E-mail:
2gikyoku@surg2.med.kyushu-u.ac.jp

Research Interests
We continually conduct innovative research in the fields of gastrointestinal
Surgery, hepato-biliary surgery, general thoracic surgery, vascular Surgery,
breast Surgery, transplantation surgery and portal hypertensive surgery.
The details of such research are as follows:
1) Establishment of new surgical devices for laparoscopic surgery using
artificial intelligence
2) Development new annotation device for tele-surgery
3) Establishment of new molecular targeting therapy and treatment based on
the genomic analysis
4) Development of novel treatment for peritoneal metastasis
5) Development of new gene therapy and immune therapy
6) Molecular biological research regarding the immune system of infection,
transplantation and tumor development

Contents of Teaching/ Research Themes

1) Gastrointestinal Precision onco-surgery using liquid biopsy, and develop-
ment new surgical device for tele-surgery

2) Hepato-biliary * Transplantation * Portal Hypertensive Surgery:
Molecular analyses and development of new treatments for hepato-biliary
cancer
Making artificial liver using iPS cells
The impact on the hepatic microenvironment caused by stellate cells and
hepatic sinusoid

3) General Thoracic Surgery: Multidisciplinary research to improve out-
comes in thoracic malignancies

4) Vascular Surgery: Gene analyses of aneurysms, and the development of
regenerative therapy for vascular disease

5) Breast Surgery: The establishment of new molecular targeting therapy
and treatment based on the analysis of cancer related genes
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office@med.kyushu-u.ac.jp

Department of Research Interests

Cardiovascular Surgery Basic and clinical studies of cardiovascular surgery.

Professor (1) Heart transplantation from donors with circulatory death
Akira Shiose (2) Cardiac surgery-associated acute kidney injury

Lecturer (Clinical Associate Professor) (3) Prevention of paraplegia during aortic surgery
Hiromichi Sonoda (4) Physiology of myocardium and endothelial cell in reperfusion injury.
Lecturer (5) Artificial heart and circulatory assist system.

Yusuke Ando (6) Heart preservation strategy in transplantation.

Assistant Professor (7) Influence of stent therapy in cardiac function.

Gen Shinohara (8) Analysis of cardiac function in open heart surgery.

Assistant Professor
Meikun Kan-o

Assistant Professor
Tomoki Ushijima

Assistant Professor
Noriko Fujimoto

Assistant Professor

Syogo Matsunaga
Donated Fund aboratory | Contents of Teaching/ Research Themes
(Cardiovascular Surgery) Followed as themes mentioned above.

Department of Advanced
Cardiopulmonary Failure

Assistant Professor
Takeo Fujino

Donated Fund Laboratory
(Cardiovascular Surgery)
Department of Advanced | Contents of Teaching/ Research Themes
Aortic Therapeutics Followed as themes mentioned above.

Lecturer
Satoshi Kimura

E-mail:
office@med.kyushu-u.ac.jp
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Department of Urology

Professor and chairman
Masatoshi Eto

Associate Professor
Masaki Shiota

Lecturer
Takashi Matsumoto

Lecturer
Satoshi Kobayashi

E-mail:

Department manager
Shunsuke Goto
goto.shunsuke.558@m.kyushu-u.ac.jp

Research Interests

Urology is the medical and surgical specialty focusing on urinary tract, and
male reproductive system. We focused on tumor immunology from basic to clini-
cal research. Also, we are engaged in research on genetic abnormalities in uro-
logical cancer, investigating biological and clinical relevance of genetic and
genomic abnormality by a genome-wide association study, next-generation
sequencing and liquid biopsy. Furthermore, we are working on clinical applica-
tions such as development of navigation technology for robot-assisted surgery
using da Vinci and utilization of artificial intelligence in endoscopic diagnosis.

Finally, we investigate the mechanisms controlling lower urinary tract func-
tion and aim to develop novel treatment drugs based on their mechanisms.

Contents of Teaching/ Research Themes
(1) Tumor immunology in genitourinary cancer
(2) Genetic and genomic abnormalities in genitourinary cancer
(3) Development of new technology by medical-engineering
(4) Research for the underlying mechanisms of lower urinary tract function
and for the development of novel treatment drugs based on their
mechanisms
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Department of
Orthopaedic Surgery

Professor
Yasuharu Nakashima

Associate Professor
Goro Motomura

Associate Professor
Satoshi Hamai

E-mail:

nakashima.yasuharu.453@m kyushu-u.acjp
motomura.goro.014@m.kyushu-u.ac.jp
hamai.satoshi.075@m.kyushu-u.ac.jp

Research Interests: Contents of Teaching/ Research Themes
(Hip joint)
1. Prevention of the steroid-induced osteonecrosis of the femoral head
2. Morphological analysis of the hip joint
3. Quantitative assessment of the joint cartilage using arthroscopy
4. Analysis of the joint stress distribution using finite element model
(Biomechanics in the knee)
1. Motion analysis of total knee arthroplasty
2. Contact stress analysis of total knee arthroplasty
3. Research on the osteotomy around the knee
4. Cartilage regeneration and implantation
(Bone and soft tissue tumor)
1. Limb salvation and prognostic improvement in the malignant bone and soft
tissue tumor
. Inhibition of metastasis/invasion of the malignant bone and soft tissue tumor
. Oncogenesis of Ewing’s sarcoma and development of gene therapy
. Regulation of bone metastasis in cancer
. Oncogenesis of chondrosarcoma
. Regulatory mechanisms of the chemosensitivity in malignant bone and
soft tissue tumors
(Basic science in bone and joint)
1. Elucidation of new target for osteoporosis treatment by regulating
osteoclastogenesis
. Role of osteocyte in osteolytic diseases
. Analysis of the molecular mechanisms of synovitis in rheumatoid arthritis
. Analysis of the mechanism of T-cell activation in rheumatoid arthritis
. Transcriptional regulation of chondrogenic differentiation
. Pathological clarifications of cartilage degeneration in osteoarthritis
. Finding and analysis of novel factors involved in the mechanisms of chon-
drocyte differentiation
. Elucidation in crosstalk between osteoarthritis and diseases in other organs
. Spinal cord injury and spinal regeneration
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Department of
Neurosurgery

Professor
Koji Yoshimoto

Associate Professor
Akira Nakamizo

Lecturer
Daisuke Kuga

Lecturer
Koichi Arimura

Assistant Professor
Ryusuke Hatae

E-mail:
ns@med.kyushu-u.ac.jp

Research Interests

The pathogenesis and pathophysiology of major neurosurgical diseases,
including malignant brain tumors, cerebrovascular disorders (such as vasospasm
after subarachnoid hemorrhage, cerebral aneurysms, carotid artery stenosis,
and cerebral infarction), and intractable epilepsy, remain insufficiently eluci-
dated. Our department aims to clarify these mechanisms and develop novel
treatment strategies using pharmacological, molecular biological, electrophysi-
ological, pathomorphological, and immunological approaches.

Contents of Teaching/ Research Themes

(1) Development of innovative diagnostic method and therapeutic strategy of
malignant brain tumors based on molecular pathology and molecular
biomarkers

(2) Development of liquid biopsy techniques for brain tumors.

(3) Elucidation of the mechanisms of treatment resistance in brain tumors
through the analysis of infiltrating immune cells.

(4) Development of novel immunotherapies for brain tumors.

(5) Elucidation of molecular mechanism of cerebral vasospasm

(6) Elucidation of molecular mechanism and development of a novel thera-
peutic modality of cerebral aneurysm

(7) Elucidation of epigenetic regulation of carotid artery stenosis

(8) Development of nanoparticle-based novel therapies for cerebral
infarction.

(9) Development of electrophysiological methods for intraoperative assess-
ment of neuronal function and elucidation of the pathogenesis of intrac-
table epilepsy.
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Department of
Ophthalmology

Professor
Koh-Hei Sonoda

E-mail:
oculus@eye.med.kyushu-u.ac.jp

Our Research Interests

More than 80% of all information from external environment is transformed
as visual images in the eye and received by the human brain.

The main characteristics of eye are the tissue transparency through the
cornea and lens upon the retina, and the part of central nervous system function
to transmit information to brain, both of which have extremely precise mecha-
nism and have sophisticated immune system as well.

There are several kinds of refractive eye disorders which can critically
threaten visual function; ocular vascular diseases such as diabetic retinopathy,
age-related macular degeneration, retinal detachment, proliferative vitreoreti-
nopathy and retinopathy of prematurity; genetic hereditary diseases such as
retinitis pigmentosa and corneal dystrophy; ocular inflammatory diseases such
as uveitis and keratitis; and other important refractory diseases such as glau-
coma and intra/extra-ocular tumor.

Our aims are to clarify the pathophysiological mechanism of these diseases
and to develop a novel treatment using molecular, biological, immunological,
pathological, regenerative medicine, artificial intelligence techniques, robotics,
next-generation sequencing, bioinformatics, and ophthalmic epidemiology in
Hisayama town.

Teaching/Research Themes

1. Analysis of cytokine expression and signal transduction using in vitro/in
vivo systems

2. Comprehensive genomic approach for ocular diseases including inherited

retinal diseases, tumors, and complex diseases

Direct reprograming of retinal nerve cells

4. Development of diagnostic systems using artificial intelligence and robotic
eye surgery

5. Ophthalmic epidemiology in Hisayama town

6. Intraocular pharmacokinetics of anti-fibrotic agent in animal disease
models

©w
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Department of
Otorhinolaryngology,
Head and Neck
Surgery

Professor
Takashi Nakagawa

Associate professors / lecturers
Nozomu Matsumoto

Dsisuke Murakami

Noritaka Komune

E-mail:
gent.official @gmail.com

Research interests

The field of otorhinolaryngology/ head and neck surgery deals with diseases
that are deeply related to the human’s quality of life, particularly to the sense of
hearing, smell, taste balance, swallowing and vocal function. Our research inter-
est reaches out to multiple fields of science that relates to neuro-otology, rhinol-
ogy, head and neck surgery and plastic surgery.

The goal of our research is not only to clarify the mechanisms of individual
organ’s function or pathogenesis from the basic science’s point of view, but also
to apply our findings to improve our clinical treatment.

Contents of teaching/ research themes
1) Theanalysis of the auditory system in cochlea (including cochlear implant).
2) The development of image-guidance system for the temporal bone surgery.
3) The analysis of neural networks in brain stem, swallowing and laryngeal
motion.
4) The development of molecular target in head and neck cancer.
5) The development of immuno-therapy in allergic rhinitis.
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Department of
Dermatology

Professor
Takeshi Nakahara

E-mail:
nakahara.takeshi.930@m.kyushu-u.ac.jp

Research and Clinical
Center for Yusho and
Dioxin

Associate Professor

Gaku Tsujt

E-mail:
tsuji.gaku.893@m.kyushu-u.ac.jp

Research Interests

Our current research projects include skin allergy, immunodermatology,
tumor immunology, infectious immunity, wound healing, and dioxin and human
health. Our recent research interests are heading towards itch and cutaneous
allergic inflammation, skin tumor invasion and stroma, chemical sensing and its
consequences in keratinocytes. As for dioxin research, we are exploring effects
of aryl hydrocarbon receptor (AHR) on oxidative stress and keratinocyte dif-
ferentiation. Our final goal in AHR investigation is how to cancel toxic response
by dioxins.

Contents of Teaching/ Research Themes
(1) Mechanism of itch sensation in allergic inflammation
(2) Epidemiological analysis of atopic dermatitis
(3) Skin tumor invasion and stroma; prognostic markers for melanoma
(4) Mechanism of dermal fibrosis and collagenolysis
(5) Regulation of oxidative stress and keratinocyte differentiation by aryl
hydrocarbon receptor (AHR)
(6) AHR and anti-ageing
(7) Chemo-cytokine production from keratinocytes
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Department of
Anesthesiology and
Critical Care Medicine

Professor
Ken Yamaura

E-mail:
yamaura.ken.361@m.kyushu-u.ac.jp

Research Interests
Whole body management during anesthesia focused on circulatory and respi-
ratory control, and pain management for acute, chronic and cancer pain.

Contents of Teaching/ Research Themes

(1) Circulatory control during anesthesia.

(2) Mechanisms and management for acute and chronic pain.

(3) Mechanisms and management for cancer pain.

(4) Improvement of safety during perioperative medicine.

(5) Anesthetic management for organ transplantation.

(6) Mechanisms for acute kidney injury and chronic kidney disease related
to perioperative medicine.

(7) Mechanisms for learning and memory impairment caused by exposure
to anesthetics during development.

(8) Mechanisms for lung injury and myocardial injury according to sepsis.

(9) Enhanced anesthetic toxicity via energy metabolism shift.

(10) Relationship between postoperative venous thromboembolism and
protein S activity.

(11) Incidence and risk factors of perioperative myocardial injury after non-
cardiac surgery in JAPAN: a prospective observational multicenter
cohort study.

(12) Epidemiological survey of perioperative anaphylaxis.
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Department of
Pediatrics

Associate Professor
Yasunari Sakai
Masayuki Ochiai
Kenichiro Yamamura

Lecturer
Masataka Ishimura
Hirosuke Inoue

E-mail:
sakai.yasunari.530@m.kyushu-u.ac.jp

Research Focus

Our research focuses on understanding mechanisms and pathophysiology of
diseases that develop in pediatric life with the non-linear time scale distinct
from adult life. Using genetic, molecular and immunological approaches, we
explore the dynamism of human growth and development after birth. These
studies ultimately aim to cure intractable diseases in childhood, and to prevent
the individual onset through extending the frontier of clinical science and trans-
lational medicine. Real-world studies have covered the projects of Japan
Environmental and Children’s Study (“Eco-Chil”), human-specific immunologi-
cal divergence, and medical ethics. We are engaged in these activities, asking
ourselves about what the human being is; where we are from; and what the life
might be.

Contents of Teaching/ Research Themes

(1) Basic research for cell therapy and regenerative medicine.

Focus: Functional property of umbilical cord bloods and their-derived mes-
enchymal stromal/stem cells.

(2) Elucidating the pathophysiology of immuno-hematopoietic and inflamma-
tory disorders.

Focus: Inborn errors of immunity and metabolism. Inflammatory diseases
including Kawasaki disease and encephalitis/encephalopathy.

(3) Clinical and basic research for the cure of pediatric-onset neoplasms.
Focus: Genomic and molecular analyses on the tumorigenesis of pediatric
malignancy to identifying the preventive and therapeutic targets to conquer
leukemia/lymphoma, solid tumors, and cancer predisposition.

(4) Analysis of brain function and genetic basis of brain diseases.

Focus: Brain function and its resilience in preterm infants and pediatric
patients.
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Department of
Pediatric Surgery

Professor
Tatsuro Tajiri

Associate Professor
Toshiharu Matsuura

E-mail:
kawakuho.naonori.061@m.kyushu-u.ac.jp

Research Interests

The Department of Pediatric Surgery has both clinical and laboratory research
interests. Our goal is to elucidate etiology and pathogenesis of pediatric surgical
diseases and to develop diagnosis and treatment for them. We have active clini-
cal investigations in the domestic and international fields of neonatal surgery,
pediatric cancer (oncology), pediatric organ transplantation, gastrointestinal
dysmotility disorders and endoscopic surgery. We also have interests in labora-
tory research including analyses of clinical samples and experiments using cul-
tured cells and laboratory animals.

Contents of Teaching/ Research Themes

1. Molecular analysis of malignant potential and development of new treat-
ment for refractory cases of pediatric solid malignant tumors.

2. Research of etiology and development of new treatment including fetal
therapy for neonatal surgical diseases.

3. Clinical and laboratory research for pediatric intestinal and liver
transplantation.

4. Development of new technique and devices for pediatric endoscopic
surgery.

5. Nation-wide clinical and genetic investigation for gastrointestinal dysmotil-
ity disorders including Hirschsprung’s disease and allied disorders of
Hirschsprung'’s disease.

6. Basic and clinical trial for reproductive medicine of liver using stem cells.

7. Basic and clinical trial for reproductive medicine of enteric nervous system
using stem cells.

8. Clinical investigation in developing countries.
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Department of Obstetrics
and Gynecology

Professor
Kiyoko Kato

E-mail:
ikyoku@gynob.med.kyushu-u.ac.jp

Research Interests
1. Gynecologic Oncology
(1) Gynecological cancer stem cell
(2) Gynecological pathology
(3) Mechanism of drug resistance and neovascularization in gynecologic
malignancies
(4) Molecular mechanisms of gynecologic cancer development and genomic
drug discovery
(56) Development of new cancer therapy
2. Reproductive Endocrinology/ Laparoscopy/ Women’s
Health
(1) Endometrial stem cell
(2) Clinical research for infertility and its associated disorders
(8) Clinical significance of laparoscopic surgery
(4) Pathophysiology of climacterium and its treatment
(5) Primordial germ cell
3. Feto/ Maternal/ Perinatal Medicine
(1) Pathophysiology of PIH
(2) Pathophysiology of fetal diseases and their treatment
(3) Fetal CNS development
(4) Mechanisms of villous trophoblast stem cell and differentiation

Contents of Teaching/ Research Themes

Research performed in the department includes topics associated with gyne-
cological cancers, endocrinology and perinatology. Various topics are analyzed
and dissected by methods developed from molecular and cell biology, pathology
and medical electronics. Each topic focuses severe disorders involved in obstet-
rics and gynecology.
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Advanced Emergency
Medicine and Disaster
Medicine

Professor
Tomohiko Akahoshi

E-mail:

akahoshi.tomohiko.006@m.kyushu-u.ac.jp

Assistant Professor
Kaku Noriyuki
Mizuguchi Soichi

Related investigator

Professor
Masaharu Murata

Research Interests
*Development of new treatment for organ dysfunction
(ARDS, DIC, Sepsis, Liver failure, AKI)
* Regenerative therapy using multifunctional stem cell
+Nanotechnology approaches to drug delivery system and molecular imaging.
*Development of effective training course in the acute and critical Care.

Contents of Guidance

(1) Elucidation of the mechanisms of organ failure and development of treat-
ment methods in the field of emergency medicine (Regenerative medi-
cine using stem cells)

(2) Development of effective training methods for treating multiple injuries
and trauma

(3) Development of medical systems for nuclear and chemical disasters

(4) Basic and clinical application of nano-medicine using polymeric
compounds
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Department of Medical
Informatics

Professor
Naoki Nakashima

Lecturer
Akie Hirata

Assistant Professor
Hiroko Furuhashi

E-mail:
medinfo@med.kyushu-u.ac.jp

Research Interests

We mainly conduct multi-center clinical research using real-world data
(RWD), such as electronic medical records, and also explore the utilization of
personal anonymized processed data under the Next Generation Medical
Infrastructure Law. Furthermore, for the social implementation of personalized
medicine, we are tackling the construction of a new data analysis infrastructure
enabling both identifiable and anonymized data usage by obtaining e-consent
while developing human resources to appropriately utilize such medical RWD in
research, clinical, and preventive fields.

Contents of Teaching

Systematic process of selecting the appropriate data analysis infrastructure,
research design, and analytical methodologies for each research topic followed
by actual analysis

Research Themes

Clinical research based on medical RWD analysis infrastructure such as elec-
tronic medical record big data (e.g., MID-NET® and Clinical Research Core
Hospital Network) and anonymously processed data under the Next Generation
Medical Infrastructure Law
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Department of Medical
Education

Professor
Hiroaki Niiro
Associate Professor

Makoto Kikukawa

E-mail:
niiro.hiroaki.811@m.kyushu-u.ac.jp
kikukawa.makoto.892@m.kyushu-u.ac.jp

Research Interests

Medical education is a social science, covering the education program, course
material, individual learner, units, curriculum development, educational system,
historic social background, and international exchange, to foster human
resources for tomorrow’s health care.

Contents of Teaching/ Research Topics
1) Development of teaching methods and materials
2) Development of an instrument for assessment of leaners and educators
3) Educational effectiveness on medical education
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Department of Basic
Stem Cell Biology

Professor
Kinichi Nakashima

Lecturer
Sayako Katada

Assistant Professor
Hideyuki Nakashima

Assistant Professor
Taichi Umeyama

E-mail:

nakashima.kinichi.718@m.kyushu-u.ac,jp
katada.sayako.238@m.kyushu-u.ac.jp
nakashima.hideyuki.497 @m.kyushu-u.ac.jp
umeyama.taichi.647@m.kyushu-u.ac.jp

Research Interests

Neurons and glial cells are major cells constituting the central nervous system
and are generated from a common precursor cells called “neural stem cell”.
Neural stem cells are found even in the adult brain; they continue producing
neurons and glial cells every day, suggesting that the new neurons produced by
them are implicated in higher-order function of the brain such as learning and
memory. The differentiation of neural stem cells is regulated in a sophisticated
manner both temporally and spatially, involving not only cross-talks between
extracellular cues but also the intracellular epigenetic programs (DNA methyla-
tion, histone modifications, non-coding RNA, etc).

Contents of Teaching/ Research Themes

Our laboratory is attempting to elucidate mechanisms for fate specification of
neural stem cells and to apply the findings from such studies to facilitate the
repair and regeneration of injured nerve functions.
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Department of Stem
Cell Regulation

Professor
Fumio Arai

Lecturer
Kentaro Hosokawa

Assistant Professor
Hisayuki Yao

E-mail:
arai.fumio.603@m.kyushu-u.ac.jp

Research Interests

Stem cells are characterized by their unique ability to self-renew and differen-
tiate along multiple cell lineages, contributing to tissue homeostasis. One of the
most critical challenges in stem cell biology is understanding the regulatory
mechanisms of self-renewal. The self-renewal and differentiation potential of
stem cells is maintained by their interaction with a specialized microenviron-
ment called the stem cell niche.

We are investigating the functional role of microenvironmental “niche” factors
and intracellular signaling networks induced by niche signaling in the regulation
of cell fate decisions in normal and leukemic stem cells. Furthermore, we will
try to elucidate the function of niche factors in regulating asymmetric and sy-
mmetric divisions of normal and leukemic stem cells.

We also analyze the role of the shelterin molecules in the maintenance of
stem cell function during aging.

Contents of Teaching/ Research Themes

(1) Identifying niche cells in hematopoietic and leukemia stem cells using
single-cell analysis and 3D bone marrow imaging.

(2) Functional analysis of novel mesenchymal stem cell fraction in the bone
marrow.

(3) Inhibition of stem cell aging by the shelterin molecules.

(4) Analysis of the regulation mechanism of symmetric and asymmetric divi-
sion of stem cells by machine learning models.

(5) Develop the optimized culture method for in vitro amplification of hema-
topoietic stem cells.
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Department of
Longevity and
Stem Cell Biology

Professor
Kyoko Miura

E-mail:
miura.kyoko.314@m.kyushu-u.ac.jp

Research Interests

The Naked mole-rat (Heterocephalus glaber) is the longest-lived rodent, with
a lifespan exceeding 30 years. Naked mole-rats are resistant to age —related
physiological declines and diseases such as cancer, Altzheimer’s disease and
metabolic disorders. Being the only breeding and research facility for NMRs in
Japan, we are studying the mechanisms of NMR’s anti-aging and extraordinary
resistance to various age-related diseases (GeroScience, 2025, EMBO J., 2023,
Commun. Biol., 2022, Inflamm. Regen. 2021, Nat. Commun. 2016).

Contents of Teaching/ Research Themes
(1) Elucidation and application of anti-aging mechanisms in long-lived
mammals
(2) Elucidation and application of resistance mechanisms to various age-
related diseases in long-lived mammals
(3) Development of technologies for developmental engineering and repro-
duction in the naked mole-rat
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Department of
Immunology and
Genome Biology

Professor
Yoshihiro Baba

Associate Professor
Shinya Tanaka

Assistant Professor
Kazuhiko Kawata

Specially Appointed
Assistant Professor
Yutaro Yada

Specially Appointed
Assistant Professor
Keisuke Imabayashi

E-mail:
babay @bioreg.kyushu-u.ac.jp

Research Interests

We have powerful host defense mechanism, “Immunity”. Our immune system
prevents external threats from pathogens such as bacteria and viruses from
causing disease. Immune system, however, poses a risk. If the activation is too
excess, or if molecules inside the body activate the immune system, autoim-
mune diseases, allergy, or inflammation may follow. Therefore, it is important to
clarify how "the good and bad aspects of immunity" is controlled for the develop-
ment of therapeutic strategies.

B cells play a central role in humoral immunity. In the context of autoimmu-
nity, allergies, or inflammatory diseases, B cells are considered to be pathogenic
effectors. But, recent findings indicate that B cells exert suppressive functions
in a variety of pathogenic disorders. We are trying to uncover the molecular
mechanism of the bilateral action of B cells underlying diseases including
inflammation, autoimmunity, allergy and cancer.

Contents of Teaching/ Research Themes

1. Understanding of mechanisms of memory B cell development

2. Elucidation of the mechanisms generating useful and harmful antibodies

3. Understanding how B cells positively or negatively regulate immune
responses

4. Understanding the relationship between immune aging and B cells

5. Elucidation of the role of B cells in immune diseases such as autoimmunity,
inflammation, and tumor.

6. Development of the culture method for selective differentiation of human
B cells
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Department of Trans-
scale structural life
science

Professor
Kenji Inaba

Associate Professor
Satoshi Watanabe

Assistant Professor
Yuta Amagai

E-mail:
kenji.inaba@hioreg.kyushu-u.ac.jp

Research Interests

Cells have established elaborate systems for the maintenance of protein
homeostasis. The disruption of this system leads to dysfunctions of proteins and
accumulations of misfolded proteins, eventually resulting in cell death and
various diseases. Therefore, comprehensive understanding of the mechanisms
underlying “cellular protein quality control” is of fundamental and medical
importance. We pay particular attention to roles of the intracellular chemical
environments, such as redox, metal ion and pH, for protein homeostasis. Our
primary goal is to reveal novel protein homeostasis systems governed by the
intracellular chemical environments by employing structural biology, cellular
biology, chemical biology, and proteomics approaches. Our interdisciplinary
research will establish a new field of research named “chemical proteostasis”
and shed light on the close correlation between various fatal diseases and dis-
ruptions of the cellular chemical and protein homeostasis.

Contents of Teaching/ Research Themes

1. Structure analysis of various membrane transporters by cryo-EM and X-ray
crystallographic studies.

2. Super-resolution microscopy observation for quantitative live-cell imaging of

intracellular chemical parameters.

Genome edition for preparation of knockout and kock-in cells

4. How to prepare original research papers and presentation slides

w

_58_




(REREBLES)
WA s #
W R MR
JNIX B

ERRS -
suzukicks@bioreg.kyushu-u.ac.jp

MEAR

Tz H1%, WHILERREIFED [F4E] - [H4A] £ ERER] ltowT, @i
PO PEIRAEAT & BRRERIME 2 R TIFSE 2T o T £ 3, iz, i<
OHRIE TH 2RO FAE X 7 = X L REEHROFA A B =X 5, Bl
I DOBEBERAEIC X 2B OFRIE A & = X L OFIFIZE)T. BT, i,
A, #E. HEERLV < VOERZBEC CELANIHREZEDTVE T, £
LT, BoN2HMALLIFEZIZCD LT 2WLBRIBED FRENTH
AL, ERIDT T 2N TIRRIEOHFEA L O LR IT T E v
LEZTVET,

BERE
(1) FFE 7% & ol BE - 5538 & BREARAT
(2) B4V Z ) 7Fuar s vz X 2 K<, BB o VEs
(3) FFHENE A AR BRAE 3 A D FIEHEHE D it
(4) ffEMER Y 709 Iy 7D Y ) MMENT
(5) #WEHEFEOMA

Department of
Organogenesis and
Regeneration

Professor
Atsushi Suzuki

Associate Professor
Kenichi Horisawa

Assistant Professor
Masaki Kawamata

E-mail:
suzukicks@bioreg.kyushu-u.ac.jp

Research Interests

Our laboratory focuses on the property and regulation of stem cells that play
crucial roles in the development, regeneration, and disease in organs of the
digestive system. In particular, we are studying the mechanisms underlying
liver development, liver regeneration after the injury, and liver failure caused by
the stem cell abnormality. We believe that our findings provide new insight into
therapies for the diseases in the digestive organs.

Contents of Teaching/ Research Themes

(1) Isolation and characterization of stem cells in organs of the digestive
system, including the liver and intestine.

(2) Generation of hepatocytes and hepatic/intestinal progenitor cells by
direct lineage reprogramming.

(3) Analysis of the onset pathogenic mechanisms of hepatocellular and intra-
hepatic biliary carcinoma.

(4) Epigenetic analysis of cell differentiation and reprogramming.

(5) A challenge for the induction of organ regeneration.
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Department of Skin
Regeneration and
Aging

Professor
Aiko Sada

Associate Professor
Makoto Takeo

Assistant Professor
Mizuho Ishikawa

E-mail:
aiko.sada@bioreg.kyushu-u.ac.jp

Research Interests

Our research focuses on elucidating the cellular dynamics and regulatory
mechanisms of tissue stem cells during skin regeneration, inflammation and
aging processes. We have identified a novel stem cell population in mouse skin
epidermis and established genetic tools and molecular markers to analyze these
cells in vivo. Such stem cell proliferative heterogeneity is shown to be present
not only in mouse skin, but also in the other epithelial tissues of the eye and oral
mucosa, as well as in human skin. We are now combining cellular and molecular
biology methods, mouse genetics, omics analysis, bioengineering, and glycobi-
ology to analyze the function of biomolecules involved in skin stem cell regula-
tion. Our research goal is to identify the drivers and effectors of stem cell
dysfunction; targeting these factors will allow us to prevent and treat diseases
at the stem cell level, with potential applications in regenerative therapies and
future treatments for cancer, aging, and other skin diseases.

Contents of Teaching/ Research Themes

® Elucidating the mechanisms of skin development, regeneration and aging
® Development and evaluation of bioengineered 3D skin model

® The roles of glycans in skin aging and stem cell function
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Department of
Immunogenetics

Associate Professor
Kazufumi Kunimura

E-mail:
kunimura@hioreg.kyushu-u.ac.jp

Research Interests

While the immune system is an indispensable defense mechanism against
infection, the pathological mechanisms of autoimmune diseases, allergies and
transplant rejection caused by unwanted immune responses remain unclear and
have not yet been elucidated.

We focus on the relationship between immune diseases and intergenerational
events such as pregnancy immunity and mother-child interactions, and aim to
elucidate the spatio-temporal dynamics and physiological and pathological roles
of immune cells in the whole body.

A comprehensive understanding of these mechanisms will lead to the devel-
opment of innovative therapeutic and preventive methods for immune-related
intractable diseases.

Contents of Teaching/ Research Themes

(1) Functional analysis at the gene and cell level using molecular and cell
biological approaches

(2) Functional analysis at the individual level by combining experimental
pathological/immunological approaches and single-cell/multi-omics anal-
ysis in normal or disease model mice

(3) Analysis of human specimens and verification of clinical applicability, drug
discovery (translational research)

(4) Research project planning and scientific discussions based on free ideas
from micro to macro and cross-organ perspectives
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Department of
Transcriptomics

Professor
Yasuyuki Ohkawa

Associate Professor
Akihito Harada

Assistant Professor
Kazumitsu Maehara

Assistant Professor
Kosuke Tomimatsu

E-mail:
yohkawa@bioreg.kyushu-u.ac.jp

Research Interests

In our group, we are working to elucidate the differentiation programs of all
cells that make up the living body and to understand the disease mechanisms
that disrupt these programs. We aim for a comprehensive understanding, from
the identification of molecules that determine differentiation fate to the elucida-
tion of mechanisms. Using single cell analysis, biochemical techniques, and
spatial omics, we systematically analyze and visualize the cell types present in
tissues, cell-cell interactions, and the epigenomic regulatory mechanisms
underlying these interactions. Based on conventional medical biology, we
promote an interdisciplinary approach that integrates information analysis,
chemistry, and optics.

Contents of Teaching/ Research Themes
(1) Elucidation of epigenomic regulatory mechanisms in models of skeletal
muscle, smooth muscle, etc.
(2) Development of large-scale data analysis technology
(3) Development of spatial omics technology

Recent major publications
Nature Protoc. 2020 15:3334, Nature Communications. 2021 12:4416.
Nature Cell Biology. 2019 21:287-296. etc.
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Division of
Metabolomics

Professor
Takeshi Bamba

Associate Professor
Yoshihiro Izumi

Assistant Professor
Masatomo Takahashi

E-mail:
bamba@bioreg.kyushu-u.ac.jp

Research Interests

With the recent breakthrough in metabolomics technologies, application of
metabolomics has been increasing in the medical field. Medical metabolomics
are two major purposes for its use; the first is to acquire knowledge on the
mechanisms of drug action or the disease itself, and another is biomarker detec-
tion and disease diagnosis. Our group is developing new highly sensitive and
absolute quantitative metabolomics methods that combine various types of
chromatography and mass spectrometry. Advances in metabolic profiling offer
comprehensive coverage of a metabolome as well as provide valuable insight
towards understanding the different biochemical profiles of a biosystem.

Contents of Teaching/ Research Themes
1. Development of metabolome analysis technologies
2. Development of informatics technologies for metabolome data
3. Development of single cell metabolome and proteome analysis technologies
4. Applied research in the field of medicine
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Department of
Integrated Omics

Professor
Hiroyuki Kubota

Assistant Professor
Fumiko Matsuzaki

E-mail:
kubota@bioreg.kyushu-u.ac.jp

Research Interests

All biological phenomena are regulated by a system consisting of a huge
number of molecules across multiple omic-layers. Disease is a breakdown of a
healthy condition, therefore, understanding and regulating its process leads to
treatment of the disease. We aim to understand diseases and develop treatment
by understanding biological phenomena through systems biological approaches.
To achieve this goal, we use mathematical analysis, bioinformatics, and statis-
tics in addition to biological experiments. Current research targets are insulin
action and obesity progression, and we try to understand the entire picture of
biological phenomena (trans-omic analysis) and reveal its dynamic
mechanisms.

Contents of Teaching/ Research Themes
(1) Description and understanding of biological phenomena through mathe-
matical models.
(2) Trans-omic analysis by integrating multiple omic data.
(3) Understanding disease through multi-organ network.
These technologies are now mainly applied to insulin action and obesity
progression.
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Department of
Molecular
Neuroimmunology

Distinguished Professor
Takahiro Masuda

Assistant Professor
Shota Yamamoto

Assistant Professor
Shinichiro Higara

E-mail:

takahiro.masuda@hioreg.kyushu-u.ac.jp
shota.yamamoto@hioreg.kyushu-u.ac.jp
shin-ichiro.hiraga@bioreg.kyushu-u.ac.jp

Research Interests

Almost every tissue and organ in the body host immune cells “macrophages”.
In the central nervous system (CNS) including brain and spinal cord, macro-
phages come in two flavors: Microglia are located in the parenchyma, and CNS-
associated macrophages (CAMs) are found in CNS interfaces including the
meninges, perivascular space, and choroid plexus. In order to deeply understand
how the brain is generated, maintained and gets sick, our team is comprehen-
sively studying the nature of brain macrophages. Especially, using animal models
and human tissue samples, we are trying to understand the pathogenesis of
various CNS diseases (e.g. Alzheimer’s disease, multiple sclerosis, psychiatric
disease), which hopefully helps to establish novel therapeutic strategies.

Contents of Teaching/ Research Themes
Using various research techniques, such as single-cell analysis, histological
and behavioral analyses, we are tackling the following research projects.

1) Elucidation of the function of CNS macrophages in normal brain formation
and maintenance

2) Elucidation of molecular mechanisms determining the diversity of CNS
macrophages

3) Elucidation of the mechanisms promoting the maintenance and distribu-
tion of CNS border associated macrophages

4) Elucidation of the function of CNS border cells in disease
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Department of
Cellular Heterogeneity

Professor
Akiyoshi Uezumi

Assistant Professor
Madoka Uezumi

E-mail:
uezumi@bhioreg.kyushu-u.ac.jp

Research Interests

Our body contains many different types of cells, and even a single organ is
composed of diverse cell types. Furthermore, cells previously recognized as a
single type are now being found to be heterogeneous rather than uniform. The
homeostasis of living organisms is supported by the order generated by the
coordination of these heterogeneous cell populations. We are studying the inter-
actions of cell populations in skeletal muscle, which is indispensable organ for
our health, to understand how muscle integrity is maintained. We also aim to
elucidate the mechanisms of muscle diseases and age-related sarcopenia by
clarifying the cell types and cell-cell interactions that are deteriorated in these
conditions. We will achieve these goals by utilizing genetically engineered mice
and human cells and contribute to the realization of healthy longevity.

Contents of Teaching/ Research Themes

1) Understanding the mechanisms of muscle regeneration
—Isolation, culture and functional analysis of skeletal muscle stem cells
and niche cells

2) Understanding the pathogenesis of skeletal muscle aging (sarcopenia)
—Analysis of cell types and cell-cell interactions that contribute to
sarcopenia

3) Elucidation of the pathology of muscle diseases and development of
therapy
—Analysis of the cellular regulatory mechanisms underlying the adipogen-
esis and fibrosis in muscle

4) Development of human muscle organoids
—Isolation, culture and organization of human skeletal muscle-derived
cells
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Department of Gene
Expression Dynamics

Professor
Hiroshi Ochiai

Assistant Professor
Hiroaki Ohishi

Assistant Professor
Yoshiaki Kobayashi

E-mail:
ochiai.hiroshi.403 @m.kyushu-u.ac.jp

Research Interests

Our laboratory is dedicated to understanding how multicellular organisms,
including humans, sustain complex life phenomena. Behind the adaptation of
organisms to their environment and the acquisition of diverse forms lies the
process of gene expression, which is precisely regulated. Gene expression does
not occur at a constant rhythm but changes dynamically, supporting the plastic-
ity of life. Our aim is to unravel the dynamics of gene expression and its control
mechanisms. Specifically, we are challenging the elucidation of the mechanisms
controlling gene expression dynamics using cutting-edge technologies such as
live-cell imaging, spatial omics, and single-cell analysis, utilizing mammalian
pluripotent stem cells and early mouse embryos. Particularly, we are advancing
research that deeply explores the dynamic relationship between gene expres-
sion and the underlying higher-order genome structure.

Contents of Teaching/ Research Themes

1. Elucidating the relationship between transcription dynamics and higher-
order genome structure dynamics.

2. Investigating the formation of transcription-related factor aggregates in
transcription dynamics and their effects.

3. Developing live-cell imaging techniques that contribute to the elucidation
of transcription dynamics control mechanisms.

4. Studying the mechanisms of cell diversity control triggered by transcrip-
tion dynamics during the early development process of mice.

5. Developing high-throughput spatial omics technologies.
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Department of
Biomedical
Information

Analysis Professor
Masao Nagasaki

Assistant Professor
Atsushi Doi

E-mail:
nagasaki@bioreg.kyushu-u.ac.jp

Research Interests

Our laboratory leverage data science’s technological foundation, combined
with large-scale computational resources integrated with cloud infrastructure,
to advance research and talent development in three main areas:

Contents of Teaching/ Research Themes

1. Large-scale life information analysis, development of cutting-edge mea-
surement techniques, and software implementation

2. Applying methods to biomedical information such as cohort specimens and
clinical samples.

3. Applying quantum computing and large-scale language models to human
systems biology.

4. Training the next generation of hybrid talents.
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Department of
Mucosal Immunology

Professor
Shinichiro Sawa

Assistant Professor
Taisho Yamada

E-mail:
sawa@bioreg.kyushu-u.ac.jp

Research Interests

Mucosal tissue is an interface between internal and external environments
for mammals. Although it is evident that the etiologies of infectious diseases
and inflammatory diseases are tightly corelated with abnormal mucosal barrier,
the whole structure of cellular network between immune cells and commensals
are undefined yet.

Previously, we identified group 3 Innate Lymphoid Cells (ILC3) which play
indispensable roles on the maintenance of intestinal epithelial barrier function
(Sawa, Science, 2010). We also determined MCi cell, a subset of mesenchymal
cell that induce differentiation of epithelial Microfold cell (Nagashima, Nat.
Immunol., 2017).

In our laboratory, using original mouse models, we aim to uncover complex
mucosal immune network and pathophysiology of mucosal-associated immune
disorders such as food allergy and inflammatory bowel diseases.

Contents of Teaching/ Research Themes
1. To decipher molecular mechanism underlying development and matura-
tion of (mucosal) immune system.
2. To decipher cellular network required for the maintenance of intestinal
barrier function.
3. To clarify regulatory mechanism of RORyt which is a master regulator of
ILC3.
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Department of Allergy
and Immunology

Associate Professor
Minako Ito

E-mail:
minakoito@hioreg.kyushu-u.ac.jp

Research Interests

The involvement of the immune system in various diseases related to the
nervous system has been suggested. Clarification of the interaction between
immune cells and brain cells, including neurons, and its effects will lead to the
elucidation of the pathogenesis of various neuroinflammation-related diseases
and the development of therapeutic and preventive measures.

We are studying the significance of immune cells in pathogenesis, conver-
gence, and tissue repair using mouse models of various CNS diseases such as
multiple sclerosis, Alzheimer’s disease, schizophrenia, and autism, with a focus
on mouse models of cerebral infarction. By investigating the dynamics of these
immune cells in the brain in detail using single-cell RNA sequencing and immuno-
staining, we aim to discover the common principles of the immune system
involved in neuroinflammation in the brain and to develop completely new
therapeutic methods.

We are also doing a little research on allergy.

Contents of Teaching/ Research Themes
Elucidation of the significance of immune responses in the pathogenesis of
central nervous system diseases using animal models.
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Department of Cancer
Genome Regulation

Associate Professor
Takayuki Nojima

E-mail:
taka.nojima@bioreg.kyushu-u.ac.jp

Research Interests

Deregulated human transcription that is caused by DNA mutations and cel-
lular stresses leads to serious diseases such as cancer. However it is still unclear
how basic/specialized transcription is perturbed in cancer chromatin environ-
ment. We employ multi-omics technologies including our own cutting-edge
nascent RNA sequencing methods (mNET and POINT, Cell 2015; Mol Cell
2017, 2018a, 2018b, 2021) to reveal cancer-specific genome regulation. Our
research also aims to apply the experimental outcomes to developing a novel
approach of RNA therapy.

Contents of Teaching/ Research Themes

We currently study following topics using molecular biological and computa-
tional approaches.

* Transcription termination

* Premature termination

* RNA processing (splicing, RNA cleavage, RNA degradation)

* Noncoding RNA transcription
In addition, we will develop methods to profile single molecule nascent RNAs in
single cells for understanding of tumor complexity. In the Nojima lab, we have a
short discussion in one-one meeting everyday about own research progress or
newly published papers in top journals. Additionally, we will encourage students
to visit our collaborator labs abroad to learn an exciting science in the interna-
tional environment.
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Center for Cellular and
Molecular Medicine

Associate Professor
Koji Kato

E-mail:
ikyokulintmed1@gmail.com

Research Interests

This center was established in 2004 to facilitate translational research for the
development of novel treatment strategies targeting cancer stem cell. We have
three main aims challenging (1) to clarify mechanisms that regulating multi-
lineage differentiation from hematopoietic stem cells, (2) to identify cancer
stem cells and their molecular characteristics in various tumors, and (3) to
establish methods to predict the prognosis of graft-versus-host disease and
CART therapy. Our goal is development of seeds for novel anti-cancer therapies
and to further evaluate them as clinical applications.

Contents of Teaching/ Research Themes

(1) Purification of hematopoietic stem and progenitor cells by an 8-color flu-
orescence-activated cell sorting system.

(2) Identification of cancer stem cells in the next-generation immunodefi-
cient mouse xenotransplant models.

(3) To search for therapeutic target molecules in various tumors and to estab-
lish a novel anti-cancer therapy with high tumor specificity.

(4) Development of methods to predict the prognosis of GVHD using a mul-
tiplex immunofluorescence imaging technology.

(5) Establishment of testing enable to track CART cells in vivo to facilitate
anti-tumor immunity.
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