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Engaging in Infectious Disease Control through the Integration of
Interdisciplinary Knowledge

Building Macro-Infectious Diseases and
Establishing Metropolitan Health
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Osaka Metropolitan University

| Location

» Osaka-shi, Osaka : Morinomiya Campus,
Sugimoto Campus,
Abeno Campus

» Sakai, Osaka
* lzumisano, Osaka : Rinku Campus

: Nakamozu Campus

| Mission

By promoting the Innovation Academy (ia) project,
which strengthens and advances the functions of
problem discovery and problem solving through the
convergence of knowledge and co-creation among
diverse human resources, we will establish a multi-scale
think-tank function that engages a wide range of
stakeholders and become a hub for creating a mature
city that realizes high-quality well-being for its residents.
Furthermore, as a think tank serving as a strategic brain
for public administration, we will propose academia-led
models for future society development and become a
trusted center in Asia.
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Macro-Infectious Diseases

and Metropolitan Health
(Osaka International Research
Center for Infectious
Diseases)

| Vision

Serving as the urban think tank for Osaka—home to
Kansai International Airport and the gateway to Western
Japan—we pursue the mission of building “Macro-
Infectious Diseases”, as convergence of knowledge that
supports urban development to strengthen infectious
disease resilience in the global city of Osaka.

| Research Content

Macro-Infectious Diseases at the Osaka International
Research Center for Infectious Diseases (OIRCID)
integrates interdisciplinary knowledge to shape effective,
society-wide responses to infectious diseases. Drawing
on lessons from the COVID-19 pandemic, it merges micro
approaches centered on individuals and pathogens with
macro perspectives that views infectious diseases as
challenges for society as a whole.

Through interdisciplinary research across medicine,
veterinary science, engineering, agriculture, public health,
economics, social welfare, and urban management, and
collaborating with local governments and industries, we
promote accurate infectious diseases knowledge, zero-
level preventive urban design, and wastewater
surveillance at Kansai International Airport to address
"metropolitan health” challenges in Osaka.
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By practicing Macro-Infectious diseases, we address the challenges of
metropolitan health—infectious disease control in megacities—and fulfill our mission
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Features, Strengths

Faculty and Graduate School of Veterinary
Science (Rinku Campus)

» At the School and Graduate School of Veterinary
Science on the Rinku Campus, research spans
pathogens such as viruses, bacteria, and parasites to
animals and humans—examining their structures and
functions from molecules to individual levels

« At the two Education and Research Centers, we
maintain facilities for SPF and genetically modified
animals and for BSL-2 and BSL-3 animal
experimental laboratories

» At the Rinku Campus, wastewater surveillance at
Kansai International Airport is conducted in
collaboration with the public health institute to
support outbreak prediction alongside initiatives with
the Department of Society and Environment to
enhance health literacy to promote preventive actions

I University Hospital

» We provide outpatient and inpatient infectious
disease care for respiratory and rare infections, and
the Infection Control Department manages hospital
responses and collaborates with local medical
institutions to support regional infection prevention

» We conduct genetic identification and antimicrobial
susceptibility testing for drug-resistant bacteria and
fungi and offer infectious disease consultations that
contribute to regional care

» At the University Hospital, we work with the
Department of Society and Environment to promote
health literacy for proper prevention through hand
hygiene, mask-wearing, and vaccination

| R&D Center for the Plant Factories(PFC)

* The PFC was established to enable the planned and
stable production of useful, highly functional plants in
environmentally controlled closed facilities, and
serves as a platform to develop technology to safely
mass-produce functional proteins such as vaccines
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1. Faculty and Graduate School of Veterinary Science 2. Plant Factory Research Center Science
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Achievements

I Development of Novel Therapies Using Gut
Bacteria and Phages

« A new platform was created using highly specific
phages and their genome-derived enzymes to
eliminate target intestinal bacteria. This revealed that
toxic Enterococcus faecalis contributes to GVHD and
that selective removal by phage enzymes improves
survival

» Another immune platform was developed using
bacterial antigens to induce IgA / IgG production and
Th1/ Th17 responses, suppressing cholera toxin and
pneumococcal infection, reducing obesity-related
bacteria, and improving metabolism—suggesting new
ways to treat microbiota-related diseases

Ref. (Numbers inside brackets are total citation):

Nature, 2024 Aug; 632(8023): 174-181.(25)
Gastroenterology, 2021 May; 160(6): 2089-2102.e12. (86) etc.

| Exploration and Detection of Viruses

+ Large-scale data and environmental analyses led to
the discovery of new viruses and the establishment
of comprehensive wastewater-based detection
methods

« The team also identified natural hosts, detection and
isolation methods for zoonotic pathogens and
developed a new antigen test for deep-seated fungal
infections

Ref. (Numbers inside brackets are total citation):
Heliyon, 10: e30042, 2024.(3)
Diagn. Microbiol. Infect. Dis., 95(2): 119-124, 2019. (36) etc.

| Plant-Based Vaccine Production Technology

+ Genetically engineered plants were used to express
vaccine antigens, marking the first step toward large-
scale production at the Plant Factory Research
Center

» Research continues on plant-based vaccine proteins
for infection prevention
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Hiroshi Kakeya
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Research Theme

« Research on Invasive Fungal
Infections and Infection Control

Key Research Achievements

« Developed a novel antigen-based
diagnostic assay for invasive
fungal infections, contributing to
rapid and accurate clinical
diagnosis

Elucidated the incidence and risk
factors of invasive fungal
infections and viral co-infections
associated with COVID-19,
supporting evidence-based
decision-making in critical care
settings
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® Norimichi Goishi
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Research Theme

« Development of high-efficiency
plant cultivation technology in a
closed plant factory

Key Research Achievements
« Developed a rapid, large-scale

production technology for vaccine

antigens using plants in a closed
cultivation system
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Research Theme

« Analysis of the impact of
economic inequality on infectious
disease transmission and the
development of intervention
strategies

Key Research Achievements

« Conducted a statistical analysis to
identify the factors underlying
regional differences in COVID-19
infection rates
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k| Professor
_ Shinji Yamasaki

Research Theme
o AMRHBRE . BRI, T + Zoonoses, Antimicrobial
KT RE§ B RS Resistance, and Wastewater
surveillance
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Key Research Achievements
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« Revealed that specific plasmids
contribute to the spread of
antimicrobial resistance in Vietnam

Identified natural host and
virulence factor and development
of selective and enrichment media
for these emerging pathogens
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Research Theme

+ Development of beneficial
peptides through peptide
chemistry for diagnosis, treatment,
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and prevention of infectious
FELEEE diseases
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chemically modified helical
peptides designed to react
selectively with specific kinases
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Professor
Noriko Yamano

WRT—< Research Theme

o BRENEEREIIRIFTSE + Analysis of the impact of
rEOE infectious diseases on vulnerable

populations and development of
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« JUFMIIBITEFEEADH Key Research Achievements
BLXIRF D 7= OIEMTHI * Revealed COVID-19 pandemic
FEMS, EEFENDHE LR impacts on vulnerable groups
L, BERIEE through child studies and

. AOFEITBIBFEEDHSD proposed public support
DREEERICET 50 « |dentified depression factors in

children and behavioral changes in

© ARTRIZBIFSBADHED Japanese youth during COVID-19
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Professor
Py ‘ Satoru Watano

Research Theme
« Large-Scale Virus Hunting

* Mechanisms of RNA Virus
Replication

Key Research Achievements

« ldentified and characterized novel
viruses through large-scale
sequence analyses obtained from
environmental samples and the
public databases

« Revealed replication mechanisms
of RNA viruses, including
structures of viral genomic RNA-
nucleoprotein complex and
formation of viral factories
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Research Theme

« Design of high-performance

composite material using powder
technology and development of
numerical simulation methods

Key Research Achievements

« Analysis of dynamic behavior of

aerosol using numerical simulation

« Development of MOF-based drug

encapsulation control

« Analysis of powder behavior with

Al simulations
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« Epidemiological research on

vaccine efficacy / effectiveness,
safety, and immunogenicity

Key Research Achievements

« Monitoring of influenza vaccine

effectiveness in children

« A nationwide epidemiological

survey of adolescent patients with
diverse symptoms similar to those
following HPV vaccination

« Kinetics of antibody response and

factors associated with adverse
reactions after COVID-19
vaccination
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- A Satoshi Uematsu

MAEBRROFHIICSES

See researcher details

ME—<
o KR T 7 —OEEDRF
o ST ZFDBEF

FELFREE

o WRHILED T ) LR
77—V HROEEYE % B
T oM & B, BB NHE X E
FTi M B O FlfE % B

+ CpG DNALH—RIVETTa
NYMIBAWT, EHTEEICK
EARESEEFETIVIFY
Bt & BAFS, fiti R BRE X5 PO
EORlH% B3

'ii Yoshitaka Otsuka

Research Theme
* Next-Generation Phage Therapy
* Mucosal Vaccines

Key Research Achievements

« Developed a method to isolate
phage-derived lytic substances to
control intestinal and drug-
resistant bacteria

« Created an injectable CpG DNA-
curdlan vaccine for pneumococcal
and intestinal infection control
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Associate Professor
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Research Theme

« Promotion of preventive medicine
through urban redevelopment
using artificial intelligence

Key Research Achievements

» Exploring factors promoting use of
parks before and after the COVID-
19 pandemic

Estimating factors promoting use
and behavioral change in parks

« Geographical association between
the distribution of urban green
spaces and the socio-economic
status of residents in Osaka City
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Specially Appointed Associate Professor
Sharda Prasad Awasthi
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Research Theme

« Natural alternatives to
antimicrobials and molecular
diagnostics for foodborne and
zoonotic pathogens

Key Research Achievements

« Demonstrated that natural
products and herbal extracts can
downregulate bacterial toxins
production and virulence offering
hope for infection control without
antibiotics

« Developed quick and reliable
molecular assays to detect
pathogens and their virulence
genes, supporting early diagnosis
and outbreak prevention
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Future Outlook

In implementing Macro-Infectious Diseases
and Metropolitan Health, we are establishing a
foundation from basic to clinical research for
infectious diseases, providing residents with
proper knowledge and advancing measures
that prevent discrimination. This includes
developing diagnostic agents, therapeutics,
and vaccines, and creating strategies
grounded in social science and economics

Using this framework, we will advance multi-
dimensional research through industry—
government-academia collaboration, including
innovative technologies for infection control
and removing pathogen particles from indoor
environments

Collaboration
Opportunities

Partner Expectations

Alignment with the vision for infectious
disease-resilient Osaka and interest in Macro-
Infectious Diseases

Commitment to social implementation or
infection-resilient community development
(Metropolitan Health)

* Joint research contributing to
infectious disease control

Images ¢ Establishment of endowed courses
for » Demonstration projects conducted in
Joint collaboration with local governments

Projects and communities

¢ Financial support to accelerate
research and development

| Introduction of Achievements

Established a wastewater-based epidemiology
system at Kansai International Airport with
Osaka Prefecture and Osaka City governments

Organized public lectures for citizens to
promote awareness on infectious disease

prevention
N BRWAbES%E Contact >
KRR KT EFERILAMEE (KRREREGEM L 2 —HY) = %
Osaka Metropolitan University Office for Co-creation Initiatives (OIRCID) E A .
4

Email: gr-sngk-oircid@omu.ac.jp
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