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-The branding program as a world-leading research university

on intractable immune and allergic diseases-

Sowing seeds, finding shoots, and making the environment to grow them

Towards a university that contributes to the Japan of tomorrow, based on Jinshinkyo

Kansai Medical University, which fosters medical
staff who live according to the mental standard of
benevolence, compassion, and empathy, was founded
in the spirit of Jijinshinkyo, and this continues as
our true way and proud tradition. With the current
rapid progress of computerization, decline of the
population of 18-year-olds, and arrival of a super-aged
society, the image of physicians that will be needed
by the next generation is “a physician with excellent,
advanced, specialized technical skills, a physician
with deep knowledge and experience,” as well as “a
physician with the communication skills to empathize
with patients’ feelings and the humanism to show
compassion for patients’ personality, financial power,
background, and family and other relationships.” To
foster physicians like this, the entire university sows
the seeds to create the medicine of the future by
promoting improvement in the technical aspects of each
specialization and raising exceptional KMU people with
all its might. Meanwhile, searching through research
into the causes of intractable diseases for treatments
that apply it requires us to challenge ourselves in the
face of difficulties and the unknown world.

—CONTENTS INDEX—

P.08 Department of Internal Medicine 1

P10 The Third Department of Internal Medicine

P12 Department of Pediatrics

P14 Department of Dermatology

P16 Department of Otorhinolaryngology and Head and Neck Surgery

P18 Department of Otorhinolaryngology and Head and Neck Surgery
(Dentistry and Oral Surgery)

P20 Department of Medical Chemistry
P22 Department of Pharmacology
P24 Department of Microbiology

To conquer these, we need the brains and energy of
the younger generation and its unique ideas not bound
by fixed concepts, even if they are rough around the
edges. Sowing seeds, finding new shoots, and making an
environment to grow them is the role of a university;
these seeds are the source that will produce extremely
important new value for the future of Japan, the world,
and humanity and are sure to become a force that
supports future science and technology and the nation.
By making use of the essence of our proud traditions,
we will carry out our mission as a higher education
institution in the fields of
education, research, and
clinical care so as to foster
medicine and medical staff
and give back intellectual
resources to society in
general as a top university
that leads Japan and the
world.

Kansai Medical University President

Koichi Tomoda

P26 Department of iPS Cell Regenerative Medicine
P28 Department of Molecular Genetics

P30 Department of Cell Signaling

P32 Department of Human Stress Response Science
P34 Department of Genome Analysis

P36 Department of Animal Models for Human Diseases
P.38 KMU Hospital Allergy Center

P40 KMU Hospital Intractable Diseases Center

P42 Biobank Center
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Research Branding That Only KMU Can Do,
Thanks to Close Collaboration of Research with Clinical Practice and Education

Autoimmune diseases: The mysterious illness
where your body attacks itself

Attacking the viruses and bacteria that invade the body and
maintaining health is the role of the immune system. It is
this very mechanism that has enabled us humans to adapt
to a range of environments and develop modern society.
However, there are diseases where the immune system
perceives its own body (i.e., tissue) as foreign material
and attacks it: autoimmune diseases. These have various
symptoms, and there is still much that we do not know about
their mechanisms and treatment, let alone the cause of their

Allergic diseases, The national disease of Japan
that affects 1in 2 people

Allergic diseases, such as pollinosis (hay fever), atopic
dermatitis (eczema), food allergies, metal allergies, asthma,
present symptoms when various causative agents, such
as Japanese cedar and cypress pollen, foods, metals, dust,
and flea and mite debris, cause the body to overreact. These
diseases are said to cause symptoms in one in two Japanese
people and are also a target of our research.

We are attempting to identify the internal systems causing
these allergic reactions that worry so many people and

onset. ultimately to develop treatments that will prevent allergic
We aim to develop completely new treatments for these reactions at the root, not just suppress their symptoms.

autoimmune diseases by uncovering their mechanisms.

Kansai Medical University

Branding as a World-Leading Research Base University for Intractable Immune and Allergic Diseases
Maintaining and improving quality of life by overcoming intractable immune and allergic diseases

ding-edg dical r

KMU's vision for the future: The founding spirit of “fostering h istic physici hrough Jiji

P

KMU President

“ M| Intractable Diseases Center Allergy Center

Discovering intractable disease etiology and pathology, and
developing diagnostic and treatment methods

HTLV-1 infections

hinkyo" and contributing to | h and healthcare

1gG4-related diseases

Food allergies

Chronic inflammation
Evaluation Committee for Medical Research Activities

' f Autoimmune diseases Oral and respiratory allergies

Education and Research Promotion Committee

ALl

Branding activities

- Spreading understanding of research on
intractable immune and allergic diseases

S onal
Cross-discipline support structurg ~ SUPPerfor ansiationalresearch f

Strict evaluation by external experts

ESta bllshlng a bioba n k (sample and specimen storage and management)

Integrated omics analysis l Two-photon bioimaging " iPS cell technology

Genomes, epigenomes, metagenomes Anticipated research outcomes

- Public relations activities Transcriptomes Crystallographic structural analysis . i . . X
(students, local residents) Proteomes, metabolomes and drug development Genome editing - Discovery of intractable disease etiology
- Community lectures and pathology

- |dentification of drug development targets
- Identification of biomarkers

- Development of vaccines and drugs

- iPS cell treatments

- Contribution to community healthcare
Promotion of leading-edge healthcare
- Building a registration system for
chal med!cal institutions that Public insti
diagnose intractable diseases

Collaboration with external institutions, etc.

ion Inter I joint research Collaboration support hub

University of California (USA) Center for Genomic Medicine,

Kyoto University
AMED D ATaD(UY Center for iPS Cell Research and

AMED-CREST Institut Pasteur (France), etc. Application, Kyoto University

X - ; . Intractable disease research
- Fostering physicians with advanced expertise groups, MHLW

and medical advisors

- Drug repositioning

- Establishment of diagnostic and

- Collaborating with companies, e
treatment guidelines

acquiring patents

FY2020: Intractable Disease Center and Biobank Center established

Aiming to become a world-leading research base university for intractable and allergic diseases

When we were selected as a MEXT Private University Research Branding Project in 2018, we looked back afresh over the path
we had taken and set our sights on the horizon that we should aim for: “branding as a world-leading research base university for
intractable and allergic diseases.” As we aim to uncover the mechanisms of and develop treatments for IgG4-related diseases
(whose pathology is yet to be discovered and whose treatment is yet to be established) and allergic diseases (which have even
been called the national disease of Japan), we intend to continue our growth even further.

KANSAI MEDICAL UNIVERSITY (4
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What is Research Branding KMU aiming for?

ul

When they hear the term “research branding project,
suspect many people may wonder what kind of project
this is. Japan's Ministry of Education, Culture, Sports,
Science and Technology (MEXT) explains it as “supporting
university-wide efforts to create a brand for each university
using distinctive research outcomes under the president’s
leadership, rather than supporting individual or group
research itself” But what is branding in the first place? Our
researchers were confused. On investigation, we found that
branding is a marketing strategy of developing products
and services with exceptional strengths and value capable
of distinguishing them from other similar things, while
including a consistent message that the company transmits
to its customers and the community. In other words, it
requires us to clarify and strengthen the characteristics of
our medical research and our message to the community
based on its results.

What are the characteristics of medical research at KMU?
We have traditionally been active in basic medical research.
We have built up results and a foundation for medical
research into intractable diseases using leading-edge
technology from numerous hub-forming projects, such as
the 21st Century Center of Excellence project “Research
and Development of Revolutionary Treatments for
Intractable Diseases: An Examination of Intractable Disease
Models Using Intra-Bone Marrow Transplantation” (2003—
2007), and the MEXT-Supported Programs for the Strategic
Research Foundation at Private Universities “Development
of Site Regenerating and Restoring Technologies and Their
Application to Intractable Disease Treatment” (2009-2011),
"Discovery of Systematic Pathologies by Molecular Imaging
and Development of Diagnostic and Treatment Methods”
(2011-2015), and “Development and Analysis of Disease
Model Animals: Discovery of Pathologies of Intractable
Human Diseases and Their Application to Diagnosis and
Treatment” (2012-2016). Furthermore, our characteristics
also include the affiliated hospital, which practices leading-
edge medicine, we have recently created an Allergy Center
that has been designated as a hub in Osaka and established
the intractable immune disease concept of IgG4-related
diseases, which was developed by KMU. In addition, one
of our major targets concerning healthcare is overcoming
intractable diseases. Japan’'s Ministry of Health, Labour and
Welfare (MHLW) has designated 331 intractable diseases

Vice President of Research Tatsuo Kinashi

and set out various measures, from research to healthcare,
aimed at overcoming them. To respond to these social
demands, we have proposed a KMU branding project (global
development type) that was adopted, in which the goal is
set to boost our research on intractable immune and allergic
diseases as our strengths and establish a research system
to translate the solid evidence of basic science directly
into clinical medicine. The outcomes of our project will be
sent to the world and also contribute to local healthcare.
The global development type covers efforts contributing to
national or international economic and social development
and the progress of science and technology by building
hubs for advanced and academic research. To date, seven
private medical universities have been adopted as global
development types, and KMU is the only one in western
Japan. Due to an unfortunate social occurrence in AY2018,
projects were examined more strictly, and KMU was the
only one adopted in this category.

This project involves the participation of 14 departments
and the Allergy Center, which strive to overcome intractable
immune and allergic diseases. We emphasize the direction
from clinical work to basic research (from bedside to bench),
as well as the conventional approach that aims to apply
basic research to clinical work (from bench to bedside). Our
use of the precious samples provided by patients leads to
the discovery of causes and the development of treatments
through research collaborations within KMU and beyond.
This has allowed KMU to construct regimes that support
leading-edge applied medicine, such as the bioinformatics
that analyzes genome information and metabolism from
many angles, iPS cell technology, and genome editing
technology.

This booklet briefly introduces globally performing research
and distinctive research conducted by representatives
of the MHLW intractable disease research group and
representatives or leading researchers at AMED, AMED-
CREST, and CREST as the research we are working on in
this project. We look forward to your understanding and
support as we strengthen our various efforts on intractable
immune and allergic diseases as our brand and link them to
"fostering humanistic physicians and contributing to leading-
edge medical research and healthcare.”

KANSAI MEDICAL UNIVERSITY (g
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Department of Internal Medicine 1 Prof. : Shosaku Nomura

— STAFF ———
- Prof. Shosaku Nomura Assistant Prof. Michihiko Miyaji
Atte m ptl n g to D eve I 0 p Clinical Prof.  Kazuyoshi Ishii Yonsu Son
= Yoshihisa Ishiura Hideki Amuro
Novel Treatment Strategies e s ekt O
- Takayasu Kurata Atsushi Satake
fo r AI I e rg ies an d Associate Prof. Tomoki lto Shinya Fuiita
Toshiki Shimizu 19 others
- - Y h U k
Autoimmune Diseases o
giichi Nobuyama
Hiroshige Yoshioka
(D Research targeting the dendritic cell level N

Developing novel treatment strategies for allergies and autoimmune diseases targeted at human dendritic cells
(fundamental research for developing new drugs to target the dendritic cell level, which is the commander/trigger phase
for allergy cascades and autoimmune responses, in addition to drugs to target effector cells).

|Hununmmulumm|

- _ - IL-12
Anti-bacteria / fungi | 5y4giigand Type | IFNs | Anti-virus
Anti-parasite CCL17 (TARC)

Thl and Th2 coantral / CTL activation | Activation of NK, T, and B cells

Immunoglabulin production

2) Novel therapeutic drugs for myeloma ‘ 3 Graft-versus-host diseases ‘
Discovering the action mechanism of novel therapeutic Developing novel treatments for graft-versus-host
drugs for myeloma targeting subsets of human dendritic diseases (GVHDs).

cells (IMiDs, proteasome inhibitors, antibody drugs).

@ Utilizing iPS cells N

Developing mass differentiation-induction methods of iPS cells into human dendritic cell subsets.

¥ =T call irstrction
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The Third Department of Internal Medicine prot. : Makoto Naganuma

IgG4-related Diseases

Research topics ‘

(1) Collaborating with the intractable disease research
group at the MHLW (chief researcher: OKAZAKI
Kazuichi) and relevant academic societies to verify
diagnostic criteria and severity classification for
patient certification and severity determination, and
clinical guideline for IgG4-related diseases, which
are designated intractable diseases in the field of
gastroenterology and hepatology (autoimmune
pancreatitis, |gG4-related sclerosing cholangitis).

The website of Japan Intractable Diseases Information Center

—— STAFF ——

Assistant Prof. Hideaki Miyoshi
Takashi Tomiyama
Toshiyuki Mitsuyama

Honorary Prof. Kazuichi Okazaki
Prof. Makoto Naganuma
Clinical Prof.  Masaaki Shimatani

Associate Prof. Makoto Takaoka Kimi Sumimoto
Junko Hirohara 32 others
Akiyoshi Nishio
Toshiro Fukui

Tsukasa Ikeura

(3) Analyzing acquired immune systems and creating
animal models aimed at discovering pathology of 1gG4-
related diseases.

To analyze acquired immune systems, searching for
disease-related autoantibody and target antigens in
clinical cases, analyzing T- and B-cells and cytokine

networks, analyzing mechanisms for regulation of IgG4

production, and evaluating involvement of regulatory
T- and B-cells, as well as collaborating with AMED

research group to create animal model aimed at
immunological analysis and aimed at discovering the

etiology and pathology of disease.

showing pathology, diagnosis, and treatments of IgG4-related disease (4) We intended to hold the public lecture in

mm— .- = collaboration with related groups to promote citizen
IW awareness about intractable diseases, but this became
. s e T difficult with the COVID-19 pandemic. We now intend
pirpmimen e - — to write about diseases, concepts, treatments, etc.
e v A

on the website of The Third Department of Internal
It is attracting sttention as & new concept originated from Lapan. |n addition ta
imniane abnormalities and high blood 1gG4 levels, It i & disesse of unknown cause in
which swelling of various crgans throughout nodules [/ bypertrophic besions ane
observed simultanecusly or at different times due to marked infiltration and fibrasis of
IgGa-pasitive plasma cells. Mainly, pancreas, bile duct, lacrimal gland / salivary gland,
central nervous sysbem, tyroid gland, lung, liver, digestive tract, kidney, prastate,
retroperitoneum, artery, lymph node, skin, and mammany gland are nvoheed.

Because the autoimmune mechantsm i considened, corticostenold is the primary
tharapy, however, it Is am intractable disease in which recurrence is frequently
observed due to reduction of stersid dosage or interruption.

Medicine.

(2) Collaborating in registry entry by MHLW research
groups to analyze cases of accumulated data on
lgG4-related diseases across disciplines in as-yet
unestablished fields including the digestive system.

Dacryoadenit
Sialadenits

Interstitial preumonitis

Sclerosing cholangitis
Hepatic preudotiemor
Algtaimemiang hepatitis

AL M pancreatitis
Retroperitoneal fibrosis

Interstitial Mephritis

Mucosal epithelium lesion

of gastroirtestinal tract
Proatatibs
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. Department of Pediatrics

Allergic Diseases and
Gut Flora Disturbances

Research topics ‘

The human intestinal tract has more than 500 kinds
of bacteria. With over 40 trillion of them, the bacteria
outnumber the cells in the human body (about
30 trillion), and weigh 1-2 kg in total. Commensal
bacteria are generally found on the skin, digestive
tract, respiratory system, mouth, vagina, and other
areas, but about 90% of the bacteria in humans reside
permanently in the digestive tract and are known
as gut flora. The gut flora has been found to play an
important role in maintaining the human health, and it
is known that disturbances in the gut flora in adults can
cause various diseases. In addition, it has been recently
discovered that disturbances in the gut flora can cause
diseases in children as well. Fetuses, which are free of
germs, begin their exposure to their mother’s bacterial
flora and environmental bacteria immediately after
birth, and thus the gut flora change markedly from
the neonatal period to infancy, and around three years

of age, children have similar gut flora to adults. It has

Prof. : Kazunari Kaneko

—— STAFF ——
Prof. Kazunari Kaneko Assistant Prof. Takahisa Kimata
Associate Prof. Yuko Ishizaki Kenji Mine
Shoji Tsuji Ryosuke Matsuno
Yoshimitsu Fujii Sohsaku Yamanouchi
14 others

become evident that the changes in gut flora during
this period play an important role in the development
and maturation of the immune system and metabolic
mechanisms.

We have proposed a research plan to examine
disturbances in the gut flora among children with food
allergies. Part of the plan is presented below. We
collect stools from children with food allergies and
use a next-generation sequencer (a device capable of
identifying intestinal bacteria) to evaluate the state of
the gut flora before treatment. We also measure the
fecal concentration of various organic acids originating
from intestinal bacteria necessary for the development
of regulatory T-cells, which are Tlymphocytes (a type of
immune cell involved in the development of allergies)
that play a role in suppressing immune overreactions.
By discovering the disturbances in gut flora in children
with food allergies, this research is expected to help in

developing treatments with new drugs in the future.

KANSAI MEDICAL UNIVERSITY
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Verifying the Role of Monocytes —— STAFF ——
and Signal Pathways REIating to Associate Prof. Takahiro Kiyohara

Granuloma Formation in

Immune and Allergic Skin Diseases

We have extensive experience in treating intractable
immune and allergic skin diseases and granulomatous
diseases, and our research aims to contribute to these
diseases.

Monocytic cells are a group of cells that have functions
such as presenting antigens, producing cytokines
and chemokines, and phagocytosis, and that play an
important role in natural and acquired immunity. In
sarcoidosis, Blau syndrome, and other granulomatous
diseases that we are particularly focusing our research
on, they play a central role as component cells.

To date, we have reported on the involvement of
monocytes from human CD14 or CD16 positive
selection in sarcoidosis, the formation mechanisms for
multinucleated giant cells originating from monocytes,
which are characteristic of granulomata, and monocyte-
related markers of patient condition, among other
topics.

Furthermore, we have established iPS cells from
patients with Blau syndrome, activated them by IFN y
stimulation without the presence of MDP which
is an NOD2 ligand, and clarified that they produce
various inflammatory cytokines (Kambe). In addition,
by exhaustive analyses of phosphorylated proteins,

. Department of Dermatology Prof. : Hideaki Tanizaki

Prof. Hideaki Tanizaki

Fumikazu Yamazaki

Assistant Prof. Reiko Noborio
Naotomo Kambe
15 others

we have identified molecules suggested to be related
to the conversion of neutrophilic inflammation,
which is acute, into granulomata, which are chronic
inflammations (Kambe).

Blau syndrome is a disease that causes granulomata
through gain-of-function mutations where receptors
for constituents originating from bacteria are activated,
although such constituents are not present. This is due
to a genetic mutation of the NOD2 gene, a pattern
recognition receptor that senses bacterial infection,
etc. in cells. Our department has assumed the role
of confirming activity of new mutations of the NOD2
gene identified in Japan through genetic transfer to
verify whether those mutations have any pathological
significance.

In experiments to induce multinucleated giant cells,
we extracted monocytes from the blood of healthy
people and induced them to form multinucleated giant
cells. We have reported the effects of MDP and drugs
effective on granulomata. We also aim to discover
the molecular mechanisms of the granuloma forming
mechanisms by verifying whether the presence or
absence of NOD2 mutations produces any difference in
giant cell formation function.

iPS cells established from patients
with Blau syndrome

T

Monocytes induced to
differentiate from iPS cells

NF-<B luciferase sssay
&
i

P £ & P&
—wm— e

Evaluation of activation of

NOD2 mutation identified in patients

The R334W mutation exacerbates NF-kB activation even
without the addition of MDP to activate NOD2 and is found
to be a self-activating mutation relating to disease.
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. Department of Otorhinolaryngology and Head and Neck Surgery prof. : Hiroshi wai

PR in the Branding Projects

The Department of Otorhinolaryngology and Head and
Neck Surgery conducts research activities aimed at
immunological preventative measures for presbycusis
(age-related hearing loss), and at discovering the
mechanisms of and developing new treatment
strategies for eosinophilic sinusitis, a designated
intractable disease. Eosinophilic sinusitis is frequently
complicated with asthma, and because it causes
inflammation in a wide area from the nose to the lungs,
it is termed “one airway, one disease.” It is estimated to
affect about 20,000 people throughout Japan, but there
is no causal treatment and it has become a social issue.
Its onset process has not been fully discovered, but it
is believed that many factors are involved, in addition to
mechanisms like allergies. One known characteristic of
this disease is that cells known as eosinophils, a type
of leukocyte, infiltrate the inflamed location and play an
important role in its pathogenesis. Further, as shown
in Fig. 1A, eosinophils are also closely related to the
pathogenesis of allergic rhinitis and asthma.

Given this, our department focuses on the eosinophils
that cause this trouble and analyzes patient samples
and conducts experiments using small animals. In the
analyses, we separate the eosinophils from samples
of blood from patients and nasal polyps removed
in operations, and examine how the eosinophils
are activated. In the experiments, we raise mice

—— STAFF ——
Prof. Hiroshi lwai Assistant Prof. Hideyuki Murata
Associate Prof. Mikiya Asako Satoko Hamada
Masao Yagi Yoshiki Kobayashi
Hiroshi Hidaka Takuo Fujisawa
Akira Kanda 14 others

with extremely high internal levels of eosinophils,
mice with no internal eosinophils, and special mice
whose eosinophils alone fluoresce and can be traced
(genetically modified mice) (Fig. 1B). In addition,
by combining experiments using model mice with
airway inflammatory disease, we can learn what role
eosinophils play in airway inflammation.

To perform these studies, it is very important to
conduct research with many other researchers, not
just those working in otorhinolaryngology. To this end,
we conduct joint research with researchers in the
divisions of basic medical sciences in KMU's Institute
of Biomedical Science. In relation to international
exchange, we accept international students from the
Department of Allergy and Clinical Immunology, Hanoi
Medical University in Vietnam. In addition, we are
also vigorously conducting joint research with Prof.
Dombrowicz of the Institut Pasteur de Lille, France.

We are also putting efforts into training personnel,
which is one of the key points of the project. In regular
medical care, we practice specialized total allergy care
that includes the lower respiratory tract, as well as the
above-mentioned eosinophilic sinusitis and otolaryngic
allergies. Under this regime, we are actively working
to train personnel with broader perspectives, who are
capable of approaching allergic diseases from care-
based and research-based angles.

A Eosinophil-related diseases

Eosinophilic sinusitis
Allergic rhinitis, asthma

Fig. 1. Eosinophil-related diseases and genetically modified mice targeting eosinophils

B Genetically modified mice

Eosinophil-increased mice
Eosinophil knockout mice
Mice whose eosinophils alone fluoresce

o

Discovering the role of
eosinophils in airway inflammation
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Examination of Adjuvant Effect of

Nickel as Dental Metal on

Immediate (Type 1) Hypersensitivity

In the dental field, opportunities to use ceramics,
titanium, and other materials that are less harmful to
living bodies have increased, mainly in self-funded
treatment. However, it is still common to use dental
alloy materials in everyday treatment due to their
physical properties and costs.

The relationship between dental metals, primarily nickel
(Ni), and delayed (Type V) hypersensitivity has been
reported comparatively widely, but it has not been
shown whether Ni contributes to the pathogenesis
of immediate (Type |) hypersensitivity. We obtained
preliminary data showing that in an asthmatic mouse
model, Ni demonstrates increased airway resistance
and eosinophil infiltration into bronchoalveolar lavage
fluid, similar to aluminum (Al), a known adjuvant
(a factor that strengthens allergic reactions of
heteroproteins) (Fig. 1). Based on the preliminary
data, we decided to conduct this research with a

focus on oral allergy syndrome (OAS). OAS is a Type |

. Department of Otorhinolaryngology and Head and Neck Surgery wensey o sugen

Prof. : Hiroshi lwai
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in patients with pollenosis when they orally ingest
cross-reactive fruit. In other countries, it is reported that
OAS is found in 60-90% of patients with pollenosis.
It is also reported that 30-50% of patients with latex
allergies display OAS symptoms with fruit, making this
a disease that cannot be ignored in the medical and
dental fields, where gloves are used in everyday.

The method begins by creating an OAS model mouse.
Ni is implanted in the site where the maxillary anterior
tooth is removed in the created mouse model and
allergic reactions and cross-reactivity for antigens is
evaluated through oral challenges.

This research focuses on the possibility that dental

metals are strengthening the allergic reactions to

heteroproteins and aims to discover their role. This

research is expected to lead to the important outcomes
of revealing part of as-yet undiscovered oral tolerance,
in addition to revealing relations between dental metals

and OAS and revealing new harmful effects of dental

hypersensitivity, in which allergic reactions are induced metals.
(a) )
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Fig. 1. Ni has an adjuvant effect in Type | hypersensitivity ~ \When creating the allergic respiratory inflammation
mouse model, ovalbumin (OVA) was used for the protein and aluminum hydroxide (Alum) or nickel (Ni) was used as
the adjuvant. After intraperitoneal administration (ip) of a suspension of protein and metal and sensitization, the mice
were challenged with OVA and examined. (A) and (B) show the airway hypersensitivity of the lungs and the number of
migrating eosinophils (inflammatory cells) in bronchoalveolar lavage fluid (BALF). *(p<0.05) shows the significant
difference when comparing each adjuvant to the group without added antigens (n=3-4).
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Understanding
Life Phenomena at
the Atomic Level

The enormous biomolecules in the body interact closely to
perform the operations of “life” Discovering the structures and
functions of these biomolecules reveal the causes of disease
and lead to the development of drugs that may aid in treatment.
We present two studies that discovered by the Department
of Medical Chemistry. First, the effects of a certain protein on
nerve function and second, the clarification of detailed crystal

structure of important receptors.

Previously, by searching for molecules relating to pain pathology
to elucidate the onset and maintenance mechanisms for
chronic pain, associate professor Tayo Katano identified calcium/
calmodulin-dependent serine protein kinase (CASK)-interacting
protein 1 (Caskin1) as a molecule that increases significantly in
neuropathic pain models from the postsynaptic density fraction
of the spinal dorsal horn. Caskin1 was identified as a molecule
that interacts with CASK and several interacting molecules
and functions have been reported in vitro. Nevertheless, the
physiological and pathological roles of Caskin1 in mammals
remain unclear. Thus, Katano et al. generated Caskin1
antibodies and Caskin1-knockout mice to reveal the molecular
localization and physiological functions of Caskin1. Because
Caskin1 expressed broadly in the brain region, not just in the
spinal cord, they used a comprehensive behavioral test battery
and succeeded in revealing several phenotypes. It is known
that chronic pain and depression are interrelated, and we found
that the levels of anxiety-like behavior and sensitivity to noxious
stimuli in Caskin1-knockout mice were higher than wild-type
mice (Mol Brain 2018, 11 :63).

Wild-type  Caskinl-knockout

. Department of Medical Chemistry pror. : Takuya Shimizu(Kobayashi)
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G protein-coupled receptors (GPCR) bind to various extracellular
ligands (peptides, lipids, proteins, etc) and transduce signals
intracellularly. GPCRs are involved in a variety of diseases and
are known as drug discovery targets. Determining structures
of GPCRs makes it possible to understand the ligand binding
mode and the signal transduction mechanisms. In addition,
it allows providing important information for the drug
development. The research team of Dr. Ryoji Suno achieved
thermostabilization of human muscarinic M2 receptor and
determined the structure of the thermostabilized M2 receptor
bound to the subtype-selective antagonist. The thermostabilized
M2 receptor could be obtained in dramatically increased yields.
The crystal structures and pharmacological analyses suggested
that the side chain of the arginine in the mutant mimics the
role of the allosteric sodium ion. In addition to increasing
thermostability, the mutant also enhanced the affinity for the
ligand, enabling co-crystallization of the protein with the ligand.
Our approach represents a general stabilization method that
will facilitate the structural study of GPCRs. MD simulations
using this structure and pharmacological analysis revealed the
mechanism of the subtype selectivity of the ligand (Nat Chem
Biol 2018, 14; 1150-1158).
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Investigation of the role of

sulfated glycans on

inflammatory diseases using
anti-sulfated glycan antibodies

On the surface of cells, many proteins and lipids are modified
by glycans, and some glycans with particular structures have
biological functions on their own. Sulfated glycans in particular
have been indicated involvement in inflammatory diseases due
to their interaction with lymphocytes. We have been producing
monoclonal antibodies that recognize specific sulfated glycan
structures. Using these antibodies as a tool to detect specific
structures, we are investigating functional involvement of
sulfated glycans for inflammatory diseases.

Sulfated glycans are structures generally found in mammalian
cells, which makes us difficult to produce antibodies for the
structures. Given this, we used gene-knockout mice that lack
functional carbohydrate sulfotransferases as an immunized
host. Since the knockout mice have minimal or no sulfated
glycans in their body, we efficiently produced antibodies for
sulfated glycans by immunizing the cells, which present sulfated
glycans on the surface, into the mice. From the lymphocytes
of the immunized mice, we established seven hybridoma cell
lines that produce the antibodies. By glycan microarray analysis,

.“ Department of Pharmacology
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we classified these monoclonal antibodies into at least three
different types of specificity.

297-11A is one of the monoclonal antibodies we established
by the method. Glycan microarray analysis revealed that this
antibody recognizes galactose-sulfated N-acetyllactosamine
structures. We found that the 297-11A antigen structures were
produced on high-endothelial venules (HEV) in human peripheral
and mesenteric lymph nodes, and also on HEV-like structures
of inflammatory disease tissues including urothelial and colonic
cancers and chronic cystitis, suggesting an important implication
of the sulfated glycan production for inflammatory diseases.
Other than HEV-like structures, cancer cells of digestive tract
were negative to 297-11A immunohistochemistry. However,
ovarian cancer cells were frequently positive to 297-11A, and
indeed, the patients with 297-11A-positive ovarian cancer have
shorter survival period than the patient with 297-11A-negative
ovarian cancer. This finding suggested that 297-11A antibody
could be a new cancer marker for evaluating the malignancy of
ovarian cancer.
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. Department of Microbiology

Development of

Preventive Measures and
Treatments for

Adult T-cell Leukemia (ATL)
Using Humanized Mice

N

We Aim to Develop Treatments for

Malignant Leukemia Using Humanized Mice with
Human Hematopoietic and Immune Systems

Human T-cell leukemia virus type | (HTLV-1) is the
virus that causes adult T-cell leukemia (ATL) and
has infected nearly one million people in Japan. The
lifetime incidence rate of ATL is about 5%, but it is a
malignant leukemia with an average life expectancy
of about one year after onset. In order to clarify the
mechanism of ATL development, the Department of
Microbiology has created humanized mice, in which
human hematopoietic stem cells are transplanted
into immunodeficient mice, and has succeeded in
recreating an ATl:like pathology by infecting them with
HTLV-1.

1) Analysis of the mechanism of ATL development

using HTLV-1 infected humanized mice

In the HTLV-1 infected humanized mice, the infected
T-lymphocytes exhibit neoplastic growth and cells with
a multilobed nucleus called as flower cell, characteristic
of ATL, appear within a few months after infection.
By analyzing the expression of virus and host genes
and mutations in the host genome in the course of
infection, we intend to elucidate the mechanism of ATL
development and to explore preventive measures based
upon it.
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2) Development of vaccines to prevent ATL onset
In the onset of ATL, the balance between host
immunity and virus-infected cells is thought to play
an important role. Thus, by vaccinating the humanized
mice with synthetic peptides of HTLV-1 oncogenic
protein Tax, we were able to suppress the growth of
HTLV-1 infected cells. In future, we aim to optimize anti-
HTLV-1 host immunity and apply it to preventing ATL
onset, on the basis of Tax peptide vaccine.
3) Development of novel ATL treatments targeting
cancer microenvironments
ATL cells have been observed to exhibit abnormal
expression of immune checkpoint molecules PD-L1.
In fact, when anti-PD-1 antibodies were administered to
HTLV-1 infected humanized mice, the neoplastic growth
of the infected cells was suppressed. Furthermore,
because ATL cells are shown to have features of
regulatory T-cells (T-regs), it is of great interest to
develop treatments targeting T-regs and immune
checkpoint molecules in the cancer microenvironments
surrounding ATL cells. Thus, we plan to verify at
an in vivo level whether drugs targeting cancer
microenvironments can suppress neoplastic growth of
infected cells in HTLV-1 infected humanized mice and
to link this to developing novel ATL treatments.
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Figure 1: Recreating ATL:like pathology in HTLV-1 infected humanized mice

Figure 2 : Developing novel ATL treatments targeting the cancer
microenvironments surrounding HTLV-1 infected cells
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Putting the Brakes on
Harmful Immunity with
iIPS Cells

What are regulatory T-cells? N

Regulatory T-cells (Tregs) are known as the T-cells
with the role of suppressing immunity. They have the
power to cure autoimmune diseases, in which the
own immune system mistakenly attacks the body.
Furthermore, bone marrow transplants and other
hematopoietic stem cell transplants are conducted to
treat leukemia and other diseases, and Tregs have the
power to suppress graft-versus-host disease (GVHD),
which occurs when immune strength from the donor
attacks the patient’s own body after the transplant.
These diseases are treated with immunosuppressants

. Department of iPS Cell Regenerative Medicine rrof. : Hirofumi Hitomi

——— STAFF——

Prof. Hirofumi Hitomi
Research Prof. Fumiyuki Hattori
Associate Prof. Tatsuya Fujioka
Assistant Prof. Yasumasa Shirouzu
Instructor Ryusuke Nakatsuka
Yoshikazu Matsuoka

and steroids, but all of these drugs have strong adverse
effects and can only be used in limited amounts, which
makes treatment difficult in many cases.

What are iPS cells? V

iPS cells are pluripotent stem cells (cells that can
change into various types of cell in the body) that were
created in 2006 by Professor Shinya Yamanaka, Kyoto
University. Clinical Trials have already commenced on
retinitis pigmentosa, Parkinson’s disease, and other
diseases.

The significance of making Tregs from iPS cells and the potential for clinical practical use N

To use Tregs for patient treatment, the treatment method of extracting Tregs from the patient, cultivating them to amplify
them, and returning them to the patient has been tested in several clinical trials. However, the effects were insufficient,
which is thought to be caused primarily by insufficient numbers of Tregs. iPS cells can be grown almost infinitely, so
using them will enable the manufacture of Tregs in numbers sufficient for treatment. The T-lymphocytes that serve as
materials can be collected from the patient, or another person’s Tlymphocytes can be used as materials by matching the
HLA type (like a blood type for the body). As shown below, we will create iPS cells from T-lymphocytes by the method
developed by Professor Yamanaka and will create Tregs by additional operations thereafter, such as introducing genes to
turn the iPS cells into Tregs. By creating and stocking Tregs in sufficient numbers in advance using this method, we will
be able to use the required number of Tregs when they are needed for patients with autoimmune disease or patients
with GVHD after hematopoietic stem cell transplants, and therefore we believe it is possible to develop practical, highly
effective Treg treatments.

Master gene of Tregs
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. Department of Molecular Genetics Prof. : Tatsuo Kinashi

From Cell Adhesion Regulation to ——— STAFF ——

Prof. Tatsuo Kinashi
the Development of Treatments Aasatan Pt e gl
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Autoimmune Diseases

research to immune diseases V

Exploring the molecular mechanisms of white blood cell dynamics and applying the

Do you imagine white blood cells (immune cells) to be round in shape? How do they move? Do they just float around inside
your blood vessels? In reality, white blood cells are sometimes round, but at other times their shape is changing. They
constantly patrol the inside of our bodies, and they gather where pathogenic microorganisms invade our bodies through
utilizing adhesion molecules called integrins. In addition, with allergies and autoimmune diseases, white blood cells can
accumulate excessively, causing persistent negative effects such as the destruction of tissues. Through our research into the
dynamics of white blood cells caused by adhesion molecules at the molecular, cellular and whole-body levels, we hope to
aid the treatment of intractable immune diseases and cancer.

Intravital multiphoton
imaging of lymphocytes

Small GTPase Rapl is a master regulator of integrins. Single-modecule study
We have identified the Rapl signaling pathway through RAPL- of LFAL-1CAM1
Mst1-NDR1 complexes to talinl and kindlin3.

lw-a Hfinity
binding

high-affinity
binding

Rapld KO Tcells.
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Setivation in immune urmmn;::hmlm The deficiency of Rapl
imtracelular signaling Tor integrin activation synapse of Rapl KO Tcells impairs lymphocyte homing.

Attempting to develop drugs for the treatment of integrin related diseases “

Clinical conditions and the activation of integrins are found to be closely related in diseases such as cancer and
autoimmune diseases. Therefore, we are aiming to create new methods of treatment through the development of drugs
that can control the functioning of integrins. Due to the remarkable advancements in IT that have occurred in recent
years, anybody can now easily design a drug that will act on a target protein and simulate the molecular binding that will
take place through just using an everyday PC. Furthermore, testing is being performed to verify whether the obtained
drug candidates have an effect on animal models with integrin related disease.

control sample
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' cefl division
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7 - cell adhesion : In vivo evaluation of a drug
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Department of Cell Signaling Associate Prof. : Satoshi Matsuda

Immune Regulation through
the Arf-mTORC1 Axis

Immune regulation through ‘

the mTORC1 pathway

The mTORC1 pathway is involved in the sensing of
nutrition levels inside and outside of cells and regulates
cell proliferation, survival and differentiation. Although
it has long been known that mTORC1 is involved in the
proliferation of T cells, little is understood about the role
it plays in other immune cells. We are exploring the
physiological functions of mTORC1 signaling through
generating genetically modified mice that are cell-

specifically deficient in mTORC1 signaling.

amino acid
glucose

gh nal _- /

mTORC1

!

proliferation. survival. and differentiation

Immune regulation through ‘

the ARF pathway

For cells to function properly, it is vital that appropriate

molecules are in the right place at the right timing.

KANSAI MEDICAL UNIVERSITY  3()

——F STAFF ———
Associate Prof. Satoshi Matsuda
Instructor Mami Sumiyoshi

To achieve this, molecules are constantly moving
around via a system called vesicle trafficking. The ARF
family members are evolutionary highly conserved as
vesicle-trafficking regulators. However, their role in a
higher life phenomena like the immune system is not
well understood. Through generating immune-cell-
specific ARF-deficient mice, we are investigating the

physiological function of ARFs.
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Therapeutic approach against

intractable immune and allergic diseases
via the ARF-mTORC1 Axis

Although it has been suggested that the ARF pathway
and the mTORC1 pathway are closely involved in
each other, the details still remain unclear. While
investigating the relationship between the ARF
pathway and mTORC1 signaling in immune disease,
we are focusing on pathological conditions caused by
abnormalities in mTORC1 signaling and are verifying
the effectiveness of treatments that target the ARF

pathway.
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Distinguished Professor appointed by the University President

Applying Oxygen Biology to Cichi ras
CI i n i ca I Pra cti ce Assistant Prof. Yoshiyuki Matsuo

Immune function and oxygen metabolism ‘
Molecular oxygen, Oz, is essential for most living E ;f;‘::‘zp&
organisms. In addition to the role of oxygen in
energy production, it also plays important functions §
in cellular signal transduction. Although our body can
sense changes in oxygen availability and adapt to the n{. 200 400 GO0 8O0
environment, the disruption of oxygen homeostasis is Tima {minutes)
closely linked to the onset and progression of various The conversion of forms of metabolism of oxygen in conjunction with immune cell activation

diseases. From the context of pathophysiological

aspects, we have been studying the implication of

Development of rapid diagnostic technique
for infectious diseases

oxygen metabolism for the regulation of biological
processes.

Along with the control of the immune response, rapid

identification of pathogens is critical for the prevention
and treatment of infectious diseases. Although culture-
based techniques have long been the standard test for the
diagnosis of bacterial infection, these methods are time-
consuming and have the drawback of not being applicable
to uncultured bacteria. We have established a method
for 16S rRNA sequence-based identification of bacterial

pathogens utilizing the nanopore sequencing technology.

The role of oxygen metabolism in the regulation of biological functions In combination with a bioinformatics pipeline, the system
enabled the detection of infectious bacteria from clinical

. . specimens in a reasonable time frame for diagnostic
In recent years, the importance of intracellular P 9

metabolic regulation has been highlighted as a PUTPOSES.

mechanism to control immune responses. Using

cellular and molecular biological approaches, our study Ampiification of 165 rRNA gene
L . . — Il B EEE B —
is aiming to investigate how cellular oxygen levels

affect the immune functions, such as cell proliferation, Jv
differentiation, antibody production, and inflammatory
response. We are focusing on the interaction between
the oxygen-sensing and immunological pathways under
physiological and pathological conditions.

Rapid bacteria identification using nanopore sequencing
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. D ep artment Of G enome A na |ys i S Distinguished Professor appointed by the University President :

Koichiro Higasa

Construction of — STAFF——
- - Distinguished Prm‘es‘sor flppoint_ed by the University President
an Omics Analysis Platform for Koichiro Higass

th e Stu dy of I ntra cta b I e I mm u n e Assistant Prof. Kazuharu Misawa

and Allergic Diseases

In collaboration with other departments in and outside of the university, we are working on elucidating the pathogenesis
of intractable immune and allergic diseases through comprehensive omics analysis such as genome, transcriptome, and
epigenome, using advanced bioinformatics technology. In order to promote the project efficiently, we are constructing
the omics analysis platform that utilizes the cutting-edge machine learning and parallel computing techniques.

- Genome-wide association study for IgG4-related disease (in collaboration with the Department of Internal Medicine 3
and Kyoto University)

- Provirus integration site analysis of HTLV-1-infected mice (in collaboration with the Department of Microbiology)

- Genome analysis of the primary immunodeficiency disease, hyperIgE syndrome (in collaboration with the Department
of Dermatology)

- Development of artificial intelligence that characterizes morphological changes in immune cells (in collaboration with
the Department of Molecular Genetics)

- Identification of novel glycan-degrading enzymes essential for the structural analysis of keratan sulfate, a molecule
used in therapeutic drug candidates for the treatment of inflammatory diseases (in collaboration with the Department
of Pharmacology)

- Genome analysis of Kawasaki disease (in collaboration with the Department of Pediatrics)

- Analysis of gene expression profiling in plasmacytoid dendritic cells (in collaboration with the Department of Internal
Medicine 1)

- Genome analysis of inflammatory kidney disease (in collaboration with the Department of Internal Medicine 2)

- Genome analysis of hyperuricemia, gout, and coronary artery disease (in collaboration with Kyoto University)

- v
151

-

g 10 4
6 oasii cdg Biy i
3 M

2 3 4 5 6 78 910111213 15 171921 X

Chromosome 14 16 182022

Figure : Genome-wide association study for IgG4-related disease

lgG4-related disease (IgG4-RD) is an autoimmune disease with unknown etiology proposed in Japan. It is characterized
by simultaneous or heterogeneous systemic organ swelling, nodules, and hypertrophic lesions due to high levels of
IgG4 in the blood as well as significant infiltration and fibrosis of lymphocytes and IgG4-positive plasma cells. Affected
organs include the pancreas, bile ducts, lacrimal and salivary glands, central nervous system, thyroid gland, the lungs,
liver, gastrointestinal tract, kidneys, prostate gland, retroperitoneum, arteries, lymph nodes, skin, and mammay glands.
Autoimmune pancreatitis (AIP) and dacryoadenitis and sialadenitis (Mikulicz disease) represent typical symptoms of the
lgG4-RD. Genome-wide association study is revealing genetic factors (multiple genomic regions indicated by arrows) that
are associated with the pathogenesis of the disease.
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Research Support of
the Generation of
Animal Models for
Human Diseases

What are human disease models? ‘

In order to develop therapeutic drugs, treatment
methods and deepen our understanding of biological
phenomena and the mechanisms behind diseases,
animal models such as mice or rats are used in modern
biomedical research. Gene-modified animals such as
gene Knockout or transgenic mice, and disease models
that mimic human diseases have become important
tools for research. It has also recently become clear
that mycobiome, such as those found in our gut
flora, are important in the homeostasis of the body.
Therefore, we are generating disease models for our
KMU Animal Facility by taking mycobiome into account,
and we are utilizing them in our research on intractable
immune diseases.

Supporting human disease model creation N

Multiple sclerosis is autoimmune disease that causes
nerve damage due to demyelination. In more simple
terms, it is a disease where an excessive immune
response towards oneself, autoimmunity, occurs in
parts of the central nervous system such as the brain
and spinal cord or the optic nerves. Plaque psoriasis
(psoriasis) is a chronic inflammatory disease of the skin
characterized by erythema and scaliness or peeling in
the skin. These symptoms not only affect the physical
appearance of the body but can also affect a person's
mental state and thus their quality of life.

To model multiple sclerosis, mice models with
experimental autoimmune encephalomyelitis (Figure A)
are widely used, while mice models with imiquimod-
induced psoriasis (Figure B) are used for psoriasis.
These two disease models are used in the technical
guidance for disease modeling at our internal and
external laboratories. They are also utilized in our joint

. Department of Animal Models for Human Diseases assistant Prof : Masanori A. Murayama

——— STAFF——

Associate Prof. Sung-IL Lee
Assistant Prof. Masanori A. Murayama

research projects that examine the mechanisms that
cause disease, and our development of therapeutic
drugs and treatment methods.

A 4 (B150 | [ _po
1 i Al

20
T 9 1M131517T1921 01 2 3 4
Days after immunization Days after cream treatment

Figure A. Mouse Model with Multiple Sclerosis
Figure B. Mouse Model with Psoriasis (with administration of
antibiotics +Abx, without antibiotics -ABx)

The role of the CTRP molecules in
causing autoimmune disease

The CTRP family molecules are secretory proteins
similar to a complement C1qg and an inflammatory
cytokine TNF, which play an important role in immune
response. It has been indicated that they are involved
in the onset of autoimmune diseases because a large
number of these proteins are secreted at lesion sites
in rheumatoid arthritis. Our research has focused on
two proteins that are particularly strongly expressed,
CTRP3 and CTRP6, and we have established knockout
mice lacking them to explore their role in autoimmune
disease. We have found that while CTRP3 is involved
in the regulation of Th17 T cell differentiation, which
is strongly connected to the onset of autoimmune
disease, and that CTRP6 is a regulator for the
activation of the complement system, which controls
inflammatory response and defense against infection.
We are also currently undertaking further basic research
for clinical application and engaging in the development
of therapeutic drugs.

KANSAI MEDICAL UNIVERSITY 3G
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. KMU Hospital A"ergy Center Director : Kazunari Kaneko

Assistant Director : Yoshiki Kobayashi

Covering allergy treatment, research, and education

With one in two Japanese people now being affected by them in
some way, allergies are said to be the “sickness of the Japanese Depa rtments

people.” So that our university could provide a safe and quality Respiratory Medicine & Infectious Diseases, Pediatrics, Dermatology,
treatment for the many people who suffer from allergies, and Otolaryngology, Opfthalmology, General Glinical Department
because one patient can have multiple allergies requiring the
involvement of many different departments in their treatment,
the KMU Hospital Allergy Center was established in 2017.

A key feature of the center is that we are creating a cross-
sectional system for allergy diagnosis and treatment
in cooperation with not only the doctors of our various
departments, but also with other medical staff belonging to
departments such as the Clinical Laboratory department, the
Department of Nursing and the Department of Pharmacy (Figure
1). We are also actively involved in education and training .
activities, holding public lectures and courses for local medical Cooperating Departments
workers (doctors and other medical staff) about allergies. Emergency and Critical Care Medicine

Nursing Services

Allergy Center

Pharmacy

(Figure 1)

, particularly well, the development of new biomarkers
The development into the KMU GFOUD ‘ is becoming an urgent necessity. To meet this need,
the Allergy Center is cooperating with each of our
clinical departments to develop new biomarkers such
as the basophil activation test, which is not used in
typical hospitals. Other specific examples of our work
include: (1) The use of exhaled nitrous oxide to measure
airway eosinophilic inflammation; (2) Research into
the relationship between allergic conditions and the
expression of CX3C chemokine receptor 1 (CX3CR1)
in lymphocytes; (3) The development of a non-invasive
test method for eosinophil measurement. In regard to
(2), because it has become clear that the expression of
) ) CX3CRT1 in the lymphocytes of mice is prominent during
Hirakata City allergic inflammation (Nat Med. 2010 Nov;16(11):1305-
12), we are examining how this research can be used
in clinical application. Point (3) is also a focus for us.
\ Although an eosinophil count is a known biomarker
for allergies, the only method for detecting it has been

Through sharing information with the KMU Medical Center
and the KMU Kori Hospital, we are able to provide a uniform
standard of treatment across all of our medical facilities in the
Kita-Kawachi secondary medical area (Figure 2). In 2018, we
were selected as a "Allergic disease medical core hospital” in
Osaka prefecture and we have established a system so that
we can respond to patients with intractable allergies.

KMU Hospital Allergy Center

| Cooperation
)

Cooperation | ‘
\ | to take a measurement from the blood or use tissue
f samples collected during operations. Therefore, at the
Allergy Center we are actively working to develop a
KMU Medical Center KMU Kori Hospital non-invasive method that can measure the count of the

eosinophil that are infiltrating the site of inflammation.

Moriguchi City Neyagawa City

Uniform High Standard of Service

(Figure 2)

Study of allergic diseases ‘

Generally, in order to explore the causes of allergies, a
method for measuring allergen-specific IgE antibodies
called a RAST test is used, but there are cases where
the causes can still not be discovered. Furthermore,
because the measurement values used in this test
do not represent the state of the allergic condition
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. KMU Hospital Intractable Diseases Center pirector : Yusuke Yakushiji

Responding to the Needs of — STAFF —
. . . Dirgctor . YgsukeYakushiji
Patlents Wlth Des|gnated Assistant Director  Hidetaka Okada
Intractable Diseases in

the Kita-Kawachi Area

As the discovery of pathologies progresses

thanks to developments in medicine, the number Community Liaison
of nationally designated intractable diseases has BN

increased, now reaching 333 illnesses. On the
view of the characteristics of these diseases,

KMU Hospital
Intractable Diseases
Center

including diversity and rarity, patients would need
early diagnosis, appropriate disease management,
and quality of life during medical care.

[Public heaith centers|4&

Department of

KMU Hospital aims to implement a new regime Nursing Services,

for providing healthcare for intractable diseases
based on the government’s Basic Policy on
Measures against Intractable Diseases and was Intractable immune/ Research branding
designated as an intractable disease treatment 2 EleEEs projects
cooperation center for the prefecture of Osaka on

November 1, 2018. With this designation, KMU Hospital opened its Intractable Diseases Center in June 2019. The center

(Figure 1)

covers many intractable immune and allergic diseases, and we intend to support the research branding projects in the
aspects of regular medical care and information gathering (Figure 1).

Future developments

One year has passed since the opening of the
Intractable Diseases Center. To date, we have engaged
in such activities as sharing information with Osaka’s
government and public health centers and holding
Intractable Diseases Center public lectures (Figure 2).
As a member of Osaka's intractable disease medical
care network, we intend to contribute in future to the
further enrichment of the regime that supports patients
in the Kita-Kawachi area from the early diagnosis of
intractable diseases to their lifestyle during medical o
care, by strengthening networks for intractable disease (Figure 2)
patients during disasters and gathering and publishing

information from clinical trials.
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1.The Role of the Biobank Center in our Branding Project

Despite the advancements in medicine today, techniques for diagnosing and treating intractable diseases are still
inadequate. However, thanks to medical research, new types of treatment are being developed for previously untreatable
illnesses. In order to perform this research, samples and medical information from many patients is essential. At the
same time, it is necessary to ensure the safety and rights of patients, and all research is required to follow the Japanese
Government's Ethical Guidelines for Health Research Involving Human Subjects. As part of our branding project, in April
2020 we established the KMU Biobank Center to centrally manage medical information and samples for a variety of
illnesses including not only intractable immune and allergic diseases but also cancer and other diseases.
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2. Purpose of the KMU Biobank Center

Normally, in order to collect and store samples from patients, documents that clearly outlines the objective and the
methods that will be used in the study of the disease must be prepared and ethical approval is required for clinical
research. This process requires considerable time and energy to complete and it is possible that invaluable chances for
research are lost. Therefore, it is important that complete approval can be acquired in the present that can allow samples
and their medical information to be used in future research that has not yet established specific objectives and methods.
Through the creation of the Biobank Center, we aim to assist and facilitate medical research. Samples that have gained
complete approval can be centrally managed, and we are able to protect the rights and personal information of patients
while allowing researchers at the university to freely use anonymized samples and medical information.
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3.The Structure and Activities of the KMU Biobank Center

The KMU Biobank Center is located within the Clinical Research Laboratory of the Central Research Center at the
Institute of Biomedical Science. Staff include the Director, the Assistant Director, technical officers, and administration
staff. The center is independent from researchers, and a high degree of anonymity is guaranteed through the use of our
anonymization system. Also, the center's anonymized samples and their medical information is available to researchers
at our university via our intranet, so they can easily engage in clinical research that uses the samples and information.
The center's management also regularly holds meetings regarding: (1) The collection of samples that have gained
complete approval; (2) The establishment of just and official rules; (3) The creation of operating manuals and procedures.
(See figure for an outline of the operating procedure flow)

Regularly updated information is available via our webpage: http://www.kmu.ac.jp/research/bbc/index.html

[Sample and medical information] [Biobank Center] [Researchers]
Complete approval Central management Clinical research planning
by Biobank Center Director Database creation and publication |4m| Database browsing,

l (Ethics screening) » Medical information anonymization ethics application
Sample collection, Management of sample storage 1 (Ethics screening)
medical information provision Delivery 4m| Request for delivery
by Treating physicians Mn of information on website || Start of clinical research

Figure: Process for KMU Biobank Center
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