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Preface for the Y2024 Annual Report

Japan's aging population ratio in 2023 was 29.56%, making it the second oldest society in the
world. Respiratory diseases such as chronic obstructive pulmonary disease (COPD), malignant
tumors, or fungal infections associated with advanced medical treatments or opportunistic
infections caused by chronic diseases are major threats in an aging society. At the same time, in
addition to imported fungal diseases due to economic globalization, pulmonary aspergillosis and
fatal mucormycosis associated with COVID-19 and, more recently, Candida auris infections have
also become international threats. Under these circumstances, the World Health Organization
(WHO) published the WHO Fungal Pathogens List to guide research, development and public
health action in October 2022 and made urgent recommendations regarding the importance of
fungal infectious disease research and the need to strengthen it. Against this background, the role
of the Medical Mycology Research Center, Chiba University (the Center) has expanded and

diversified more than ever before.

The Center was reaccredited by the Minister of Education, Culture, Sports, Science and
Technology (NEXT) in 2021 as a center for joint usage and research in the fields of infectious
diseases, immunology, pathogenic microorganisms, and informatics, with a focus on pathogenic
fungi. The Center also actively promotes joint usage and research, education, and medical care in
close cooperation with universities, national and public research and medical institutions, and
industry. In addition, as a National BioResource Project (NBRP) of MEXT, the Center conducts
activities such as collection, preservation, genome information analysis, distribution, and course of
pathogenic fungi and actinomycetes. In parallel with these projects, our research center is actively
engaged in basic, developmental, and clinical research by independent research groups. At Chiba
University Hospital, two clinical departments (Clinical Infectious Diseases and Infectious Disease
Control) provide specialized outpatient services related to infectious diseases. In overseas activities,
we have actively conducted international joint research with overseas fungal research centers in
2024, utilizing the framework of international collaboration established through previous
international joint research.

The Center is also actively collaborating with the Graduate School of Medicine, the University
Hospitals, the Faculty of Pharmaceutical Sciences, the Faculty of Science, the Research Institute
of Disaster Medicine, and the Future Mucosal Vaccine Research and Development Center to
further stimulate research on infectious diseases, immunity, vaccines, drug resistance, etc. within
the university. As described above, in 2024, the Center continued its research activities with the
pillars of “Joint Usage/Collaborative Research Center and Core Center for Bioresources,
“Research on Pathogens, Infection, Immunology, and Genome Information,” “Basic/Clinical
Integrated Research, ” and “Fostering Young Researchers.

Finally, I would like to express our deepest gratitude to the members of the Governing Council
of the Center, as well as to our many collaborators, and ask for your continued cooperation and
guidance in our endeavors.

March 2025

Chihiro Sasakawa, PhD,

Director of the Medical Mycology Research Center, Chiba University
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Project for Immune Response in Infections Diseases
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Summary (FFZEREEE)

The innate immune system plays an essential role in self-defense against infection of various pathogens.

We focus on antiviral innate immunity, especially molecular machinery for detecting viral RNA by retinoic

acid-inducible gene I (RIG-I)-like receptors (RLRs) and subsequent immune responses. The results

obtained from the studies will help us to establish a novel therapeutic or preventive strategy against RNA

virus-induced infectious diseases.
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1. Regulatory mechanisms of RLR-mediated signaling via
virus-inducible antiviral stress granule (avSG)

formation.
Onomoto K, Sakai M, Ban M, and Yoneyama M.

Division of Molecular Immunology, Medical Mycology
Research Center, Chiba University, Chiba, 260-8673, Japan.

Stress granules (SGs) are intracellular aggregates of RNA
and protein that form under various cellular stresses including
viral infection and play a role in regulating RLR-mediated
antiviral innate immunity during viral infection. The virus-
induced SGs are referred to as antiviral SGs (avSGs).
However, the regulation of avSG formation during viral
infection is not fully understood. We demonstrated that host

TAR RNA-binding protein (TRBP) negatively regulates the

expression of type I interferon (IFN) by inhibiting the avSG
formation in response to RNA virus infection. Our results
showed that overexpression of the TRBP inhibited both
IFN-B promoter activity and avSG formation in response to
viral infection and the transfection of viral RNA mimic,
polyinosinic-polycytidylic (polyIC). Additionally, TRBP
inhibited IFN production stimulated by both short and long
polylC, indicating that TRBP regulates both RIG-I- and
MDAS5-mediated signaling pathways. In contrast, the cells in
which TRBP gene was disrupted exhibited enhanced
phosphorylation and activation of IFN regulatory factor-3
(IRF-3) and elevated expression of IFN-B mRNA compared
to wild-type cells. Furthermore, TRBP interacted with
double-stranded RNA (dsRNA)-dependent kinase (PKR),
a key kinase for viral RNA-induced avSG formation, through
its RNA-binding domains (RBDs), and inhibited auto-
phosphorylation of PKR; however, post-translational

5528 % 2024



modifications of TRBP proteins, including phosphorylation
and caspase-mediated digestion, were not required. In
summary, our findings reveal a novel function of TRBP as a
negative regulator of RLR-mediated signaling via PKR-

dependent inhibiting avSG formation.

2. Regulation of RLR-mediated antiviral signaling by
inhibiting MAVS degradation

Suzuki Y, Onomoto K, and Yoneyama M.

Division of Molecular Immunology, Medical Mycology
Research Center, Chiba University, Chiba, 260-8673,

Japan.

Type I and III IFNs are essential in the antiviral innate
immune responses against diverse viral infections. In response
to RNA virus infection, RIG-I-like receptors detect virus-
derived non-self RNA in the cytoplasm and activate the
downstream signaling via direct interaction with the
mitochondrial adaptor molecule, MAVS/IPS-1. The RLR/
MAVS pathway is tightly regulated by protein modifications
such as ubiquitination. We demonstrated that one member of
ubiquitin-specific proteases (USPs) was involved in enhancing
IFN-induced signaling by deubiquitinating MAVS and
thereby increasing its stabilization. The enforced expression of
this USP protein increased MAVS expression in a de-
ubiquitination activity-dependent manner and enhanced IFN
gene expression. Conversely, deficiency of the USP
significantly attenuated IFN mRNA levels. Interestingly, the
USP accumulated in stress granule-like aggregates, avSG, in
response to viral infection. These observations suggest that the

USP might stabilize MAVS by interaction at the interface

between avSGs and mitochondria.

3. Identification of natural compounds targeting viral

replication.
AokiY, Kato K, Onomoto K, and Yoneyama M.

Division of Molecular Immunology, Medical Mycology
Research Center, Chiba University, Chiba, 260-8673, Japan.

We screened for antiviral activity against viruses, including
influenza A virus (IAV) and SARS-CoV-2, using a library of
more than 300 natural compounds prepared by the Faculty of
Pharmaceutical Sciences, Chiba University. As a result, we
found that several compounds showed significant antiviral
activity against various viruses. Among them, three
compounds inhibit viral replication without affecting the
activity of two proteases and RNA-dependent RNA
polymerase of SARS-CoV-2. This suggests that these
compounds may inhibit viral proliferation via a novel
molecular mechanism (s). We are conducting analyses to
identify the viral or host factors these natural compounds

tar, get.

Publications

1) Yoneyama M, Kato H, Fujita T*: Physiological functions
of RIG-I like receptors. Immunity, 57(4):731-751,
2024

2) Shibata K, Moriizumi H, Onomoto K, Kaneko Y,
Miyakawa T, Zenno S, Tanokura M, Yoneyama M,
Takahashi T, Ui-Tei K*: Caspase-mediated processing of
TRBP regulates apoptosis during viral infection. Nucleic
Acids Res, 52(9):5209-5225, 2024.
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Project for Cytokine Research
WP I (4 v 4 v) Fadzr b

Summary (FFZEREEE)

Cytokines play a central role in maintenance of homeostasis. Because, a disease is not caused by only one
problem of an organ, but caused by a systemic disorder, which is regulated by cytokines, it is important to
study their functions. We aim to find new therapeutic targets for inflammatory diseases and infectious
diseases by investigating the roles of cytokines in pathogenesis.
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Associate Professor Shinobu Saijo

Research Assistant Professor

Research Promotion Technician

Junko Minakuchi

Fabio Seiti Yamada Yoshikawa

i %
B #
8 w2 R

# [ AN
77EF £AF X7F 24

KT HT-

1. Dectin-1 and Dectin-2 in innate immunity against resulting in the activation of various genes including those
fungal infection. encoding pro-inflammatory cytokines. Both B-glucans and
a-mannans are major cell wall components of fungi including

Saijo S and Yoshikawa YFS Candida albicans (C. albicans) and Pneumocystis carinii (P

Division of Molecular Immunology, Medical Mycology
Research Center, Chiba University, Chiba 260-8673, Japan

Dectin-1 and Dectin-2 are type II transmembrane proteins
of the C-type lectin family with single carbohydrate
recognition domains (CRDs) in their extracellular region.
They are expressed mainly in dendritic cells and macrophages.
Dectin-1 recognizes B-glucans with its CRD and transduces
signals through its immunoreceptor tyrosine-based activation
motif (ITAM)-like motif in the cytoplasmic domain,
whereas Dectin-2 recognizes a-mannans and transduces its
signal through association with the ITAM-containing Fc
receptor y chain. Upon ligand binding, spleen tyrosine kinase
is recruited to the ITAM and activates the caspase recruitment

domain family member 9 (CARD9)-nuclear factor-«B axis,

carinii). Recently, it was reported that Dectin-1 is important
in protection against P carinii by inducing reactive oxygen
species, whereas both Dectin-1 and Dectin-2 play important
roles in defense against C. albicans by preferentially inducing
Th17 cell differentiation. In this review, we briefly revisit the
structures, ligands, signal transduction and functional roles of
Dectin-1 and Dectin-2 in host defense against fungal

infection.

2. Dectin-1/IL-15 pathway affords protection against
extrapulmonary dspergillus fumigatus infection by
regulating Natural Killer cell survival.

Yoshikawa YFS!, Yabe R!, Torigoe S, Yamasaki S"2 3, Saijo S!

! Division of Molecular Immunology, Medical Mycology

5528 % 2024



Research Center, Chiba University, Chiba, Japan.

? Department of Molecular Immunology, Research Institute
for Microbial Diseases, Osaka University, Suita, Osaka,
Japan.

3 Laboratory of Molecular Immunology, Immunology

Frontier Research Center, Osaka University, Suita, Osaka,
Japan.

C-type lectin receptors (CLRs) are classical innate
immunity sensors in antifungal response, mostly known for
triggering inflammatory reactions that allow pathogen
elimination. Aspergillus fumigatus (4. fumigutus) is an
environmental mold that can cause a broad range of clinical
manifestations, from mild allergic reactions to severe, life
threating, invasive disease. Here we uncovered a new role of
the CLR Decirl in response to A. fumigatus infection. Unlike
its class counterparts, as Dectin-1, Dcirl does not drive a
prompt antifungal response, but it delays the fungal clearance
as mice knockout for the receptor are able to eliminate the
pathogen faster. While we observed no changes in phagocyte
recruitment or inflammation induction as possible effector
mechanisms enhanced by receptor deficiency, Dcirl seems to

regulate the killing function of neutrophils against 4.

fumigatus hyphae, mainly by interfering in their exocytosis/
degranulation activity. Due to the constant exposure to
Aspergillus species in the environment, Dcirl might have
persisted as a regulatory receptor to restrict neutrophil over-

activation, which adds another layer of complexity in the role

played by CLRs in host defense.

Publications

1) Muraosa Y, Hino Y, Takatsuka S, Watanabe A, Sakaida
E, Saijo S, Miyazaki Y, Yamasaki S, Kamei K*. Fungal
chitin-binding glycoprotein induces Dectin-2-mediated
allergic airway inflammation synergistically with chitin.
PLoS Pathog. 20(1):e1011878. 2024

2) Miyahara A, Umeki A, Sato K, Nomura T, Yamamoto
H, Miyasaka T, Tanno D, Matsumoto I, Zong T,
Kagesawa T, Oniyama A, Kawamura K, Yuan X,
Yokoyama R, Kitai Y, Kanno E, Tanno H, Hara H,
Yamasaki S, Saijo S, Iwakura Y, Ishii K, Kawakami K*.
Innate phase production of IFN-y by memory and
effector T cells expressing early activation marker CD69

during infection with Cryprococcus deneoformans in the

lungs. Infect Immun. 92(6):0002424. 2024

Ly -t 85 28% 2024 7



Project for Host-Microbial Interactions in Symbiosis and Pathogenesis
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Summary (FFZEREEE)

The gastrointestinal tract is a unique organ that is constitutively exposed by various antigens, including
dietary materials, commensal bacteria, and fungi. In order to exclude pathogens and create a symbiotic
environment for non-pathogenic microorganisms, intestinal epithelial cells (ECs) and immune cells
contribute to establishing the homeostasis of the intestinal microenvironment. Disruption of a symbiotic
relationship between host and commensals predispose to the development of pathogenic infections,
inflammatory bowel diseases, and systemic disorders such as obesity and cancers. Therefore, it is important
to understand the mechanism of a symbiotic and homeostatic systems regulated by intestinal ECs and
immune cells. In this project, we aim to uncover the symbiotic system with commensal micro- and
mycobiota. We further investigate the role of commensal microbes in the establishment of intestinal
homeostasis and develop novel therapeutic approaches for the treatment of diseases such as bacterial and
fungal infections caused by disruption of intestinal homeostasis.

B 3 DR R B AR - BB R ES SRR HRICH RS M TO 2R LB TH L. 2
MO MBOPEIIHILS 5 7-0, BE TR LM e LR A BV UL 25 e ke m 2
PEBR U, B IETEDS Y & 3R 9 2 B 2 IR 3 5 2 & T OEBEMFFICH S LTws . ZolEN
WA & O BIR OB, RRETEERBICNEZ SN EREDAL ST, Bl HR % E D4 s
TEDOBREFIED KK E % 00, BRABEYE DAY A7 AR EE REMEE LMK S
BRI A7 2285 L RERENETH L. AT Y =7 bTRE, WELBNHNEP
PN & I EREREZ IS 22 U, NS X 2 8 EE M O X 7 2 O & Z okl
Ko THZRI SN LKA A, FITHIE L H R BIYEDTRIEOEZ HNE LTV 5.

Associate Professor
JSPS Post Doctoral Fellow

Research Promotion Technician

Yoshiyuki Goto 4 H
Bonita McCuaig FRINEABNNEE  Fz=—% <7 7F
Sayaka Hasegawa BB RBRAINSIRH
B odi e B Y 5

B w5 B ok dEfl

(L3 =2

Research Promotion Technician Minami Hirayama

Kaho Nakamura

Research Promotion Technician

1. Commensal bacteria and host immune system regulate Tremendous numbers of microorganisms colonize in the

fungal colonization in the gut

Bonita McCuaig!, Qiongyuan Zhang!, Daichi Mori!,
Yoshiyuki Goto'

! Project for Host-Microbial Interactions in Symbiosis and
Pathogenesis, Division of Molecular Immunology, Medical

Mycology Research Center, Chiba University

gut of their host. Several specific fungi, including
Saccharomyces cerevisiae and Candida albicans, have been
reported to reside in the human gut. Although commensal
bacteria modulate gut homeostasis and dysbiosis triggers
various kinds of host diseases, including infections and
inflammatory bowel diseases, it is unclear how these
commensal fungi colonize in the gut and regulate host

physiology. In addition, C. albicans are also known to exert

Ly - 4 28% 2024



pathogenic effects in the immunocompromised host and
expand to the systemic compartments, called invasive
candidiasis, one of the serious infectious diseases in the
world. Importantly, colonization of C. albicans in the gut
trigger invasive candidiasis. Therefore, it is important to
identify how C. albicans colonize in the gut. In this study, we
aim to uncover the mechanism by which commensal fungi
colonize in the gut and affect the development of host
diseases. We identify that commensal bacteria prevent the
colonization of C. albicans in the gastrointestinal tract of
mice. Furthermore, C. albicans colonizing in the
gastrointestinal tracts was excluded by fecal microbiota
transplantation, indicating the critical role of commensal
bacteria in preventing infection by pathogenic fungi (Fig. 1).
We examine the more detailed mechanism by which
commensal bacteria and gut immune system regulate fungal
colonization and develop novel therapeutic approaches for the

treatment of infectious diseases.

Wild-type

c alblcansﬁ’ ﬁ ﬁﬁ
T T
o4

Ampicillin treated

T ﬁ} s ;rﬁ,
1l Xy Wy s

Fig 1. Commensal bacteria prevent the colonization of C.
albicans in the gut

2. Innate and acquired immune system regulates intestinal

epithelial al, 2-fucosylation
Daichi Mori!, Yoshiyuki Goto!

! Project for Host-Microbial Interactions in Symbiosis and
Pathogenesis, Division of Molecular Immunology, Medical
Mycology Research Center, Chiba University

al, 2-fucosyl linkages located to terminal carbohydrate
moiety expressed on intestinal epithelial cells are catalyzed by
fucosyltransferase 2 (Fut2). Epithelial al, 2-fucose is one of
the symbiotic factors which mediate host-microbiota

interaction. For example, epithelial al, 2-fucose is utilized as

a dietary carbohydrate by various symbiotic bacteria such as
Bacteroides. Therefore, disruption of Fut2 leads to dysbiosis
both in mice and humans and is predisposed to the
development of inflammatory diseases such as Crohn’s
disease. Despite the importance of intestinal and systemic
homeostasis, the molecular and cellular mechanisms of the
induction of epithelial Fut2 and subsequent al, 2-fucosylation
remain unknown. We found that group 3 innate lymphoid
cells (ILC3) are critical inducers of intestinal epithelial Fut2
expression and fucosylation that is mediated by the production
of interleukin 22 and lymphotoxin from ILC3 in a commensal
bacteria—dependent and -independent manner, respectively
(Fig. 2). In addition, IL-10-producing CD4" T cells
negatively regulate intestinal epithelial al, 2-fucosylation
(Fig. 2). These data unveil a novel function of innate and
acquired immune cells in creating the appropriate symbiotic
environment between commensal bacteria and the host

through regulating the epithelial al, 2-fucosylation.

Commensal bacteria

IL-22
ILC3 CD4 T cells
Fig 2. The inductive and regulatory mechanism of epithelial
al, 2-fucose

3. Resident microbes in the gut induce host antibody

responses

Bonita McCuaig!, Tomone Ikai!, Momoko Kaneko!,
Yoshiyuki Goto!

! Project for Host-Microbial Interactions in Symbiosis and
Pathogenesis, Division of Molecular Immunology, Medical
Mycology Research Center, Chiba University
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Fecal IgA levels, as well as the number of T helper 17
(Th17) cells and intraepithelial lymphocytes (IELs) in
germfree mice, are dramatically reduced compared with wild-
type mice, indicating that resident commensal microbes
stimulate the host immune system in the gut. Although
segmented filamentous bacteria (SFB) have been identified as
one of the commensal bacteria capable of the induction of
IgA, the mechanism of how SFB stimulates IgA induction is
still unclear. In addition, the characteristics of microbes that
induce IgA is not fully understood yet. This study aims to
identify the microbes, especially resident bacteria and fungi,
that induce IgA in the gut using next-generation sequencing
techniques combined with immunological and bacteriological
approaches. We also investigate whether commensal microbes
stimulate antigen-specific mucosal IgA as well as systemic IgG
immune responses. These studies will lead to the development

of novel strategies for optimal mucosal vaccines.

Publications
1) Suzuki K*, Goto Y#, Otomo A, Shimizu K, Abe S,

10 THRY: HREESFNE

2)

3)

Moriyama K, Yasuda S, Hashimoto Y, Kurushima J,
Mikuriya S, Imai FL, Adachi N, Kawasaki M, Sato 'Y,
Ogasawara S, Iwata S, Senda T, Ikeguchi M, Tomita H,
Iino R, Moriya T, Murata T. Na+-V-ATPase inhibitor
curbs VRE growth and unveils Na+ pathway structure,
Nat Struct Mol Biol, in press 2024 (* Contributed
equally)

Hayashi K, Uchida R, Horiba T, Kawaguchi T, Gomi
K, Goto Y*. Soy sauce-like seasoning enhances the
growth of Agathobacter rectalis and the production of
butyrate, propionate, and lactate. Biosci Microbiota Food
Health. 43: 275-281, 2024

Kurihara S, Suzuki K, Yokota M, Ito T, Hayashi Y,
Kikuchi R, Kageyama T, Meguro K, Tanaka S, Iwata
A, Goto Y, Suto A, Nakajima H. Eosinophils
Contribute to Oral Tolerance via Induction of RORyt-
Positive Antigen-Presenting Cells and RORyt-Positive
Regulatory T Cells. Biomolecules. 14: 89, 2024
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Project for Control of Infectious Diseases
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Summary (FFZEREEE)

Excessive antibiotic exposures let bacteria be in a dormant state, allowing bacteria to survive in harsh
environments. This phenomenon called “persisters” also causes the emergence of drug-resistant bacteria and
intractable bacterial infections such as persistent bacterial infections. In this project, we aim to elucidate the
molecular mechanism of persister control through research on developing systemic infections and persistent
infections and to create new compounds that can control dormant cells. In this year, using compounds
discovered from our unique natural product library, we investigated the molecular mechanisms that control
the virulence factors of methicillin-resistant Staphylococcus aureus, as well as methods for analyzing the
antibacterial activity and fluorescence of compounds in Gram-negative bacteria.
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Associate Professor

Akiko Takaya

Research Promotion Technician Yuriko Nomura

1. CMM230 as a Potent Species-Specific Quorum Sensing
Inhibitor Against Methicillin-Resistant Staphylococcus

aureus

Aki Shibata!, Junpei Yamaguchi', Mariko Kitajima?, Hayato
Ishikawa?, Yumi Matsuoka-Nakamura®, Akiko Takaya®* ®

! Department of Infection Control Science, Graduate School
of Pharmaceutical Sciences, Chiba University, Chiba, Japan

? Department of Middle Molecular Chemistry, Graduate
School of Pharmaceutical Sciences, Chiba University

3 Immunology Frontier Research Center (IFReC), Osaka
University

* Medical Mycology Research Center, Chiba University

5 Plant Molecular Science Center, Chiba University, Japan

Methicillin-resistant Staphylococcus aureus (MRSA) is a
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major human pathogen responsible for significant morbidity
and mortality, with its virulence regulated by the agr quorum
sensing (QS) system. QS inhibitors targeting agr represent a
promising therapeutic strategy for treating staphylococcal
infections. Pentacyclic triterpenes, such as betulin and
betulinic acid, have been shown to inhibit QS-regulated
virulence factor production in Pseudomonas aeruginosa, but
their ability to inhibit ag7-QS in §. aureus remains
unexplored. In this study, we evaluated the agr-QS inhibitory
activity of 14 structurally diverse pentacyclic triterpenes from
our compound library. RNA was extracted from bacterial
cultures incubated for 8 hours with each compound, and RT-
qPCR analysis revealed that six compounds suppressed
RNAIIT expression by 97-99.9% compared to cultures treated
with DMSO, with CMM230 showing the most potent
effect. When the toxin activity was examined, hemolysis was

reduced to 70% compared to the DMSO control in cultures
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treated with CMM230. Notably, this inhibitory effect
persisted when CMM230 was added after 8 hours of culture,
demonstrating its potential to suppress RNAIII expression
during the late exponential growth phase. Comparative
analysis of QS inhibition revealed that QS inhibition was
specific to MRSA and not observed in P aeruginosa. These
findings emphasize the potential of pentacyclic triterpenes as
species-specific and structure-dependent QS inhibitors,
offering a novel therapeutic approach to combat MRSA
infections and address the global challenge of antibiotic

resistance.

2. Dual-Function Coumarins: A Fluorescent and
Antibacterial Platform for Overcoming Gram-Negative

Bacterial Barriers

Hina Saito!, Masato Suzuki!, Takahito Kuribara?, Tetsuhiro
Nemoto?, Akiko Takayal**

! Department of Infection Control Science, Graduate School
of Pharmaceutical Sciences, Chiba University, Chiba, Japan

? Department of Pharmaceutical Chemistry, Graduate School
of Pharmaceutical Sciences, Chiba University, Chiba, Japan

3 Medical Mycology Research Center, Chiba University,
Chiba, Japan

* Plant Molecular Science Center, Chiba University, Japan

The increasing prevalence of drug-resistant Gram-negative
bacteria, including Sa/monella Typhimurium and other
enterobacteria, represents a pressing challenge in modern
medicine, necessitating the development of novel antibiotics.
A key barrier to effective treatment is the outer membrane of
Gram-negative bacteria, which limits the intracellular uptake
of antibacterial compounds. Structural modifications that
enhance compound penetration through the outer membrane
are, therefore, crucial for developing new therapeutic
strategies. Fluorescent molecules can be beneficial for
monitoring bacterial uptake, but compounds combining strong
fluorescence with antibacterial activity remain scarce. In this
study, we investigated the potential of 7-hydroxycoumarin
derivatives as antibacterial agents and fluorescent probes for

Gram-negative bacteria. Among the tested compounds,

12 TIHRY HREFTE

5-geranyloxy-7-hydroxycoumarin (1) exhibited growth-
inhibitory activity against an §. Typhimurium strain lacking
the outer membrane protein TolC. Flow cytometry analysis
revealed intracellular fluorescence signals in TolC-deficient
strains within 3 hours of treatment with compound 1,
indicating its efficient cellular uptake. In contrast, compound
1 displayed no antibacterial activity or detectable fluorescence
uptake in wild-type strains, highlighting the critical role of
the outer membrane in modulating compound efficacy. To
explore the structure-activity relationship, we synthesized
several derivatives by modifying the geranyl side chain at the
5-position. These derivatives demonstrated varying levels of
uptake and antibacterial activity in TolC-deficient strains,
depending on the side chain structure. Notably, some
derivatives accumulated in wild-type strains over time,
providing insights into structural features that enhance outer
membrane permeability. These findings suggest that
7-hydroxycoumarin derivatives, with their dual antibacterial
and fluorescent properties, offer a promising platform for
studying Gram-negative outer membrane permeability and

developing innovative antibacterial agents.

Publications

1) Yamazaki Y, Ito T, Nakagawa S, Sugihira T, Kurita-
Tachibana C, Villaruz AE, Ishiguro K, Saleman B, Li
S, Takada S, Inohara N, Kusuya Y, Shibata A, Tamai
M, Aoyama R, Inoue K, Murata S, Matsushita K,
Miyabe A, Taniguchi T, Igari H, Ishiwada N,
Taniguchi M, Nakada TA, Matsue H, Fujimoto M,
Hishiki H, Osone Y, Hamada H, Shimojo N, Suzuki
T, Otto M, Nuifiez G, Takahashi H, Takaya A,
Nakamura Y. Altered genomic methylation promotes
Staphylococcus aureus persistence in hospital environment.
Nat Commun. 15(1):9619, 2024

2) Fujii K, Iwata I, Takaya A, Ishibashi M, Hara Y. New
biflavonoids isolated from Xylia kerrii leaves extract with
selective cytotoxicity against MH7A human rheumatoid
arthritis synovial fibroblast cells. J Naz Med. 8(3):732-
740, 2024

3) Yamaguchi J, Manome T, Hara Y, Yamazaki Y,
Nakamura Y, Ishibashi K, Takaya A* Physalin H,
physalin B, and isophysalin B suppress the quorum-
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sensing function of Staphylococcus aureus by binding to Nakamura Y. Neonatal skin dysbiosis to infantile atopic

AgrA. Front Pharmacol. 15: 1365815, 2024 dermatitis: Mitigating effects of skin care. Allergy. 79(6):
4) Aoyama R, Nakagawa S, Ichikawa Y, Inohara N, 1618-1622, 2024.

Yamazaki Y, Ito T, Sugihira T, Kono M, Akiyama M, 5) Yamazaki K, Okuda Y, Takaya A, Nemoto T. Total

Takahashi H, Takaya A, Ichikawa F, Nakano T, Tanaka synthesis of Dragmacidins G and H. Org Lezz. 26: 670-

S, Koyano Y, Fujimoto M, Nuifiez G, Shimojo N, 675, 2024.
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Candida phenome project
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Summary (BFZEREE)

The pathogenic yeasts Candida glabrata and Candida auris have garnered significant attention in recent
years as critical challenges in infectious disease treatment driven by the increasing prevalence of drug-
resistant strains. Particularly, C. auris has been reported to cause outbreaks in healthcare settings worldwide
making its control an urgent global priority. To address these issues our laboratory has developed a
comprehensive gene-editing platform for C. glabrata which has been utilized to facilitate the identification
and functional analysis of genes involved in pathogenicity and to advance the development of novel antifungal
drugs. In year 2024 we successfully established CRISPR-Cas9 systems for four pathogenic Candida species
further advancing fungal genetic modification technologies. Additionally, we conducted a comparative study
on the pathogenicity of C. auris and C. glabrata focusing on the antifungal efficacy against C. auris following
macrophage phagocytosis. This research provided new insights into the adaptive mechanisms within
macrophages that influence drug resistance and pathogenicity. In the realm of education two graduate
students were welcomed into the laboratory where they received guidance to foster the development of young
researchers. On the funding side external support was obtained through multiple grants including one
KAKENHI Grant-in-Aid for Scientific Research (B) two for Scientific Research (C) one for Exploratory
Research one for a research fellow one AMED project and three grants from private foundations. These
resources were effectively utilized to elucidate the functions of previously unknown genes associated with
pathogenicity. Furthermore, research efforts included the structural and pathogenic analyses of
microorganisms leveraging electron microscopy for technological development collaborative studies technical
training and research support. As results, our laboratory produced three first-author papers one co-authored
paper and filed one patent application contributing to a foundational understanding that supports the
development of innovative treatments for infectious diseases.
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CRISPR-Cas9 RNP-mediated deletion of ERG25 in non-

albicans Candida species including Candida auris

Michiyo Okamoto, Kaname Sasamoto, Azusa Takahashi-
Nakaguchi, Zhao Fujiang, Masashi Yamaguchi and Hiroji
Chibana

The infections caused by non-albicans Candida (NAC)
species, such as Candida glabrata and Candida tropicalis,
increased recently. Candida auris has also emerged as a
multidrug-resistant species, posing a serious global health
threat. To treat the increasing number of drug-resistant fungi,
it is essential to advance basic research such as genetic
manipulation techniques for NAC species to continuously
develop antifungal agents with new modes of action. The
advancements using the CRISPR-Cas9 system have improved
genetic analysis of NAC species. The RNP-based system,
where the Cas9-gRNA complex is assembled in vifro and
introduced into cells, simplifies genetic modifications by
avoiding the need for species-specific plasmids. Previous
research identified ERG25 gene, encoding C-4 sterol methyl
oxidase, as a promising antifungal target in C. glabrata. 'This
study demonstrated that deleting ERG25 homologue in C.
glabrata and C. auris using the RNP-based CRISPR-Cas9
system. The deletion of ERG25 in C. auris and C. glabrata
indicated that Erg25 is essential for survival within the host in
these pathogenic yeasts. We also have successfully deleted the
ERG25 alleles in C. tropicalis and C. parapsilosis,
demonstrating the effectiveness of using both the CRISPR-

Cas9 and Cre-loxP systems in these species for the first time.
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Sandwich freezing and freeze substitution of Arabidopsis

plant tissues for electron microscopy.

Masashi Yamaguchi, Mayuko Sato, Azusa Takahashi-
Nakaguchi, Michiyo Okamoto, Kiminori Toyooka, Hiroji
Chibana

Sandwich freezing is a method of rapid freezing by
sandwiching specimens between two copper disks and it has
been used for observing exquisite close-to-native ultrastructure
of living yeast and bacteria. Recently this method has been
found to be useful for preserving cell images of
glutaraldehyde-fixed cultured cells as well as animal and
human tissues. In the present study this method was applied
to observe the fine structure of living Arabidopsis plant tissues
and was found to achieve excellent ultrastructural preservation
of cells and tissues. This is the first report of applying the

sandwich freezing method to observe plant tissues.

Fungicidal Efficacy of Amphotericin B and Micafungin
Against Candida auris Within Macrophage

Fujiang Zhao, Azusa Takahashi-Nakaguchi, Michiyo
Okamoto, Kaname Sasamoto, Masashi Yamaguchi, and

Hiroji Chibana

Candida auris poses a significant therapeutic challenge due
to its resistance to azoles echinocandins and amphotericin B
(AMPH-B). While C. auris strains are known to exhibit
high survival rates within macrophages the susceptibility of

phagocytosed cells to antifungal agents remains unclear. To
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address this, we evaluated the fungicidal effects of AMPH-B

and

micafungin (MCFG) on C. auris strains from four

distinct clades within macrophages. Our results suggested
that both AMPH-B and MCFG retain fungicidal activity
against the C. auris strains after being phagocytosed by

macrophages providing insights into the intracellular activity

of these antifungal agents.

Publications

1)

2)

3)

16

Sandwich freezing and freeze substitution of Arabidopsis
plant tissues for electron microscopy. Yamaguchi M,
Sato M, Takahashi-Nakaguchi A, Okamoto M,
Toyooka K, Chibana H. Microscopy (Oxf). 2024 Dec
573(6):517-522. doi: 10. 1093/jmicro/dfaec032. PMID:
39030710

Transverse flagellum contraction synchronized with
longitudinal flagellum retraction in Akashiwo sanguinea a
dinokont dinoflagellate. Tadashi Maruyama, Masashi
Yamaguchi, Hiroji Chibana. Cytologia, 89(4): 1-14,
2024

CRISPR-Cas9 RNP-mediated deletion of ERG25 in

non-albicans Candida species including Candida auris.
Michiyo Okamoto, Kaname Sasamoto, Azusa
Takahashi-Nakaguchi, Zhao Fujiang, Masashi
Yamaguchi, Hiroji Chibana. Medical Mycology Journal.
in press

4) Fungicidal Efficacy of Amphotericin B and Micafungin
Against Candida auris Within Macrophage. Fujiang
Zhao, Azusa Takahashi-Nakaguchi, Michiyo Okamoto,
Kaname Sasamoto, Masashi Yamaguchi, and Hiroji
Chibana. Medical Mycology Journal. in press

5) Comparative genomic and morphological analyses of
capsular and capsular-deficient pneumococcal strains
simultaneously isolated from a patient with invasive
pneumococcal disease. Takeuchi N, Ohkusu M, Kusuya
Y, Takahashi H, Yamaguchi M, Omata Y, Nakazawa T,
Ishiwada N. J Infection Chemotherapy, in press
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Project of Clinical Investigation
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Summary (FFZEREEE)

We have been doing basic and clinical research primarily on fungal infections while examing patients in the
Specialty Clinic for Fungal Infections at the University Hospital. Working as the Reference Center for fungal
diseases, we were designated as an Advanced Progressive Laboratory by the Japanese Society for Infectious
Diseases and Japanese Society for Clinical Microbiology and take consulting services on fungal diseases from
all over the country (ca. 400 cases in 2024). Concerning research activities, we are investigating various
aspects of systemc mycoses with many universities, hospitals, and medical institutions such as NIID. The
main research topics are:

the mechanisms and the epidemiology of antifungal resistance of Candida sp., Aspergillus sp. and
Scedosporium spp.

the development of their diagnostic methods and new treatment strategy.

The SATREPS project between Sao Paulo State University of Campinas, Brazil (UNICAMP) and
MMRC had been finished in 2022, but we still continue a collaborative study with UNICAMP including
acceptance of Brazilian syudents.
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Research Promotion Technician Yukiko Tsuchiya
Research Promotion Technician Yasuko Koga
Research Promotion Technician KyOkO Inoue

1. Insights into Aspergillus fumigatus colonization in cystic
fibrosis and cross-transmission between patients and

hospital environments

Pontes L, Giordano ALPL, Reichert-Lima F, Beraquet
CAG, Pigolli GL, Arai T, Ribeiro JD, Gongalves AC,
Watanabe A, Gustavo Henrique Goldman GH, Maria Luiza
Moretti ML, Angélica Zaninelli Schreiber AZ.

Background: Approximately 60% of individuals with cystic
fibrosis (CF) are affected by Aspergillus fumigatus infection.
This condition is correlated with a decline in lung function
and is identified as an independent risk factor contributing to
hospital admissions among CF patients. This study
investigates the dynamic interplay of A. fumigatus within the
context of CF patients, tracing its evolution over time, with a
specific emphasis on colonization dynamics.

Methods: An analysis was conducted on 83 sequential A.
fumigatus isolates derived from sputum samples of six patients
receiving care at a renowned CF hospital in Brazil. Employing
microsatellite genotyping techniques, alongside an investigation
into ¢yp514 gene mutations, this research sheds light on the
genetic variations, colonization, and resistance of 4.
fumigatus within the CF respiratory environment.

Results: Our research findings indicate that CF patients can
harbor 4. fumigatus strains from the same clonal complexes
for prolonged periods. Additionally, we identified that clinical
isolates have the potential to spread among patients in the
same healthcare facility, evidencing hospital contamination.
Two patients who underwent long-term Itraconazole
treatment did not show phenotypic resistance. However, one
of these patients exhibited mutations in the cyp514 gene,
indicating the need to monitor resistance to azoles in these
patients colonized for long periods by 4. fumigatus. We also
observed co-colonization or co-infection involving multiple
genotypes in all patients over time.

Conclusion: This comprehensive examination offers valuable
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insights into the pathogenesis of 4. fumigatus infections in CF
patients, potentially shaping future therapeutic strategies and
management approaches. This enhanced understanding
contributes to our knowledge of 4. fumigatus impact on disease
progression in individuals with cystic fibrosis. Additionally,
the study provides evidence of cross-contamination among

patients undergoing treatment at the same hospital.

2. Genetic mutations in FKS1 gene associated with
acquired echinocandin resistance in Candida parapsilosis

complex
Khalifa HO, Watanabe A, Kamei K.

Candida parapsilosis complex has recently received special
attention due to naturally occurring FKS1 polymorphism
associated with high minimal inhibitory concentrations for
echinocandin and the increase of clonal outbreaks of strains
resistant to commonly used antifungals such as fluconazole.
Despite the previous fact, little is known about the genetic
mechanism associated with echinocandin resistance.
Therefore, the present study was designed to investigate the
mechanism of acquired echinocandin resistance in C.
parapsilosis complex strains. A total of 15 clinical C.
parapsilosis complex isolates were sub-cultured for 30 days at a
low concentration of micafungin at % the lowest MIC value
of the tested isolates (0.12 pg/ml). After culturing, all the
isolates were checked phenotypically for antifungal resistance
and genotypically for echinocandin resistance by checking
FKS1 gene hot spot one (HS1) and HS2 mutations. In vitro
induction of echinocandin resistance confirmed the rapid
development of resistance at low concentration micafungin,
with no difference among C. parapsilosis, C. metapsilosis, and
C. orthopsilosis in the resistance development. For the first
time we identified different FKS1 HS1 and or HS2 mutations
responsible for echinocandin resistance such as R658S and

L1376F in C. parapsilosis, S656X, R658X, R658T,
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W1370X, X13711, V1371X, and R1373X (corresponding to
their location in C. pampsilasis) in C. metapsilosis, and L648F
and R1366H in C. orthopsilosis. Our results are of significant
concern, since the rapid development of resistance may occur
clinically after short-term exposure to antifungals as recently
described in other fungal species with the potential of

untreatable infections.

3. Fungal chitin-binding glycoprotein induces Dectin-2-
mediated allergic airway inflammation synergistically

with chitin

Muraosa Y, Hino Y, Takatsuka S, Watanabe A, Sakaida F,
Saijo S, Miyazaki Y, Yamasaki S, Kamei K.

Although chitin in fungal cell walls is associated with
allergic airway inflammation, the precise mechanism
underlying this association has yet to be elucidated. Here, we
investigated the involvement of fungal chitin-binding protein
and chitin in allergic airway inflammation. Recombinant
Aspergillus fumigatus LdpA (rLdpA) expressed in Pichia
pastoris was shown to be an O-linked glycoprotein containing
terminal o-mannose residues recognized by the host C-type
lectin receptor, Dectin-2. Chitin particles were shown to
induce acute neutrophilic airway inflammation mediated
release of interleukin-lo. (IL-1o.) associated with cell death.
Furthermore, rLdpA-Dectin-2 interaction was shown to
promote phagocytosis of rLdpA-chitin complex and activation
of mouse bone marrow-derived dendritic cells (BMDCs).
Moreover, we showed that tLdpA potently induced T helper
2 (Th2)-driven allergic airway inflammation synergistically
with chitin, and Dectin-2 deficiency attenuated the rLdpA-
chitin complex-induced immune response in vivo. In addition,
we showed that serum LdpA-specific immunoglobulin levels

were elevated in patients with pulmonary aspergillosis.

Publications in English

Original articles

1) Martins SC, Tararam CA, Levy LO, Arai T, Watanabe
A, Moretti ML, Trabasso P: Comparison of
galactomannan lateral flow assay and enzyme

immunoassay to identify Aspergillus spp. in

bronchoalveolar lavage fluid. Braz J Infect Dis 28(4):
103838, 2024.

2) Pontes L, Perini Leme Giordano AL, Reichert-Lima F,
Gualtieri Beraquet CA, Leite Pigolli G, Arai T, Ribeiro
JD, Gongalves AC, Watanabe A, Goldman GH,
Moretti ML, Zaninelli Schreiber A: Insights into
Aspergillus fumigatus colonization in cystic fibrosis and
cross-transmission between patients and hospital
environments. | Fungi 10(7): 461, 2024.

3) Tomomasa D, Lee BH, Hirata Y, Inoue Y, Majima H,
Imanaka Y, Asano T, Katakami T, Lee J, Hijikata A,
Worakitchanon W, Yang X, Wang X, Watanabe A,
Kamei K, Kageyama Y, Seo GH, Fujimoto A,
Casanova JL, Puel A, Morio T, Okada S, Kanegane H:
Inherited CARD9 deficiency due to a founder effect in
East Asia. ] Clin Immunol 44 (5): 121, 2024.

4 ) Khalifa HO, Watanabe A, Kamei K: Genetic mutations
in FKS1 gene associated with acquired echinocandin
resistance in Candida parapsilosis complex.
Mycopathologia 189(3): 40, 2024.

5) He X, Kusuya Y, Hagiwara D, Toyotome T, Arai T,
Bian C, Nagayama M, Shibata S, Watanabe A,
Takahashi H: Genomic diversity of the pathogenic
fungus Aspergillus fumigatus in Japan reveals the
complex genomic basis of azole resistance. Commun
Biol 7(1): 274, 2024.

6) Koga S, Takazono T, Namie H, Okuno D, Ito Y,
Nakada N, Hirayama T, Takeda K, Ide S, Iwanaga N,
Tashiro M, Sakamoto N, Watanabe A, Izumikawa K,
Yanagihara K, Tanaka Y, Mukae H: Human Vy9V52 T
cells exhibit antifungal activity against Aspergillus
fumigatus and other filamentous fungi. Microbiol Spectr
12(4): 0361423, 2024.

7) Khalifa HO, Watanabe A, Kamei K: Antifungal
resistance and genotyping of clinical Candida parapsilosis
complex in Japan. J Fungi 10(1): 4, 2024.

8) MuraosaY, Hino Y, Takatsuka S, Watanabe A, Sakaida
E, Saijo S, Miyazaki Y, Yamasaki S, Kamei K: Fungal
chitin-binding glycoprotein induces Dectin-2-mediated
allergic airway inflammation synergistically with chitin.
PLoS Pathog 20(1): 1011878, 2024.

9) Pontes L, Arai T, Gualtieri Beraquet CA, Giordano
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ALPL, Reichert-Lima F, da Luz EA, Fernanda de SC,
Ortolan Levy L, Tararam CA, Watanabe A, Moretti
ML, Zaninelli Schreiber A: Uncovering a Novel cyp51A
Mutation and Antifungal Resistance in Aspergillus

fumigatus through Culture Collection Screening. J Fungi
10(2): 122, 2024.

Case reports

1)

2)

3)

4)

5)

6)

7)
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Miyashita A, Shibata M, Funakoshi H, Tame T, Mori
T, Yaguchi T, Ban S, Watanabe A, Horikoshi Y: First
Report of Catheter-Related Bloodstream Infection
Caused by Filobasidium magnum. Pediatr Infect Dis ],
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Ovur research focuses on epidemiology and pathogenesis of Haemophilus influenzae Streptococcus pneumoniae

and Streptococcus agalactiae. The pathogenic analysis of Staphylococcus aureus and the rapid diagnosis of BCG

infection are also our research theme. We organize several clinical researches for the development of

diagnostic and therapeutic methods for intractable respiratory infectious diseases and also care for patients in

the clinic of the University Hospital.
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1. Cost-effectiveness analysis of maternal respiratory
syncytial virus vaccine in protecting infants from RSV

infection in Japan

Ishiwada N!, Akaishi R?, Kobayashi Y?, Togo K?, Yonemoto
N3, Matsuo M*, Kaneko S, Law AW?, Kamei K?

! Department of Infectious Diseases, Medical Mycology
Research Center, Chiba University

2 Center for Maternal-Fetal, Neonatal and Reproductive
Medicine, National Center for Child Health and
Development

3 Pfizer Japan Inc.

1 Syneos Health Clinical K. K.

5 Pfizer Inc. , New York,

Introduction: Respiratory syncytial virus (RSV) is one of the
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major causes of respiratory tract infections among children.
Until recently, the monoclonal antibody palivizumab was the
only RSV prophylaxis available in Japan. In 2024, the
bivalent RSV prefusion F protein-based (RSVpreF) vaccine
was approved for the prevention of RSV infection in infants
by active immunization of pregnant women. In this study, we
assessed the cost-effectiveness of a combined strategy of
RSVpreF vaccine and palivizumab in Japanese setting.

Methods: Using a Markov model, we evaluated prevented
cases and deaths of medically attended RSV infections from
birth to age 11 months for each of the three healthcare
settings: inpatient (hospitalization), emergency department
visits, and outpatient visits. Incremental cost-effectiveness
ratios (ICERs) were calculated from economic outcomes
(intervention costs, medication costs, and productivity
losses) and quality-adjusted life years (QALYs). Further, we

calculated the maximum price of RSVpreF vaccine within
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which the program would be cost-effective.

Results: In comparison with the current prophylaxis
(palivizumab alone), a combined prophylaxis of year-round
RSVpreF vaccination of pregnant women and palivizumab
prescription for premature infants born in < 32 weeks
gestational age (WGA) and all infants with high risk
prevented 14,382 medically attended cases of RSV
(hospitalization, 7,490 cases; emergency department, 2,239
cases; outpatient, 4,653 cases) and 7 deaths, respectively.
From a healthcare payer perspective, when the price of
RSVpreF vaccine was equal to or less than ¥23,948 (US
$182), a combination prophylaxis was cost-effective under
the ICER threshold of ¥5 million per QALY. The other
combination prophylaxis of year-round RSVpreF vaccination
and palivizumab prescription of premature born in < 32 wGA
regardless of risk in infants was a dominant strategy (more
effective and less costly).

Conclusion: A combined prophylaxis of year-round RSVpreF
vaccine and palivizumab could be a cost-effective strategy to
protect neonates throughout the infant stage (< 1 years old)

in Japan.

2. Prospective hospital-based cohort studies of Respiratory
Syncytial Virus (RSV) infections in infants under one
year during and after the SARS-CoV-2 pandemic in

Japan

Nagasawa K!, Ohata M? Igarashi A% Arashiro T, Ogawa
T?, Ohkusu M?, Takeuchi N?, Shizuno K° Kurihara Eb5,
Yoshida M®°, Kodama T® Abe K>5 Hoshino T7, Arii J3
Takeshita K8 Hishiki HY Ota S° Takahashi Y°, Omata
Y'Y, Nakazawa T, Someya T, Ishiwada N2

! Department of Pediatrics, Chiba University Hospital

? Department of Infectious Diseases, Medical Mycology
Research Center, Chiba University

3 Department of Public Health, Yokohama City University
School of Medicine

1 Sanofi Vaccines Medical

5 Department of Clinical Laboratory, Chiba Kaihin Municipal
Hospital

¢ Department of Pediatrics, Kamagaya General Hospital

"Department of Infectious Diseases, Chiba Children’s
Hospital

8 Department of Pediatrics, Chiba Rosai Hospital

¥ Department of Pediatrics, Teikyo University Chiba Medical
Center

0Department of Pediatrics, Seikei-kai Chiba Medical Center

"Department of Pediatrics, Goi Hospital

Objectives: In Japan, population-based epidemiological data
on respiratory syncytial virus (RSV) infections are limited.
To elucidate the epidemiology of RSV before the introduction
of new prophylactic drugs, we conducted a population-based
study during and after the SARS-CoV-2 pandemic.

Methods: This study was performed in four hospitals in Chiba
City and three hospitals in Ichihara City. Clinical information
and residual samples from RSV rapid antigen tests of infants
under one year old were collected. Samples from patients with
lower respiratory tract infections (LRTI) were analyzed using
the FilmArray Respiratory 2.1 panels.

Results: A total of 1,200 infants underwent the RSV rapid
antigen test, with 497 diagnosed with LRTI. Although five
samples could not be stored, 252 out of 492 (51.2%) were
positive for RSV. Among the RSV PCR-positive infants, 63
(25.0%) had underlying diseases, compared to 100 out of 240
(41.7%) RSV PCR-negative infants (P < 0.05). In Chiba
City, the annual incidence of hospitalization per 1,000
children was 12.7 in 2021, 4.4 in 2022, and 9.2 in 2023.
Conclusions: During and after the SARS-CoV-2 pandemic,
most hospitalized infants with RSV-LRTI did not have
underlying diseases. Widespread use of prophylaxis in infants

without underlying disease is desirable.

3. Comparative genomic and morphological analyses of
capsular and capsular-deficient pneumococcal strains
simultaneously isolated from a patient with invasive

pneumococcal disease

Takeuchi NY, Ohkusu M!, Kusuya Y23 Takahashi
H2, Yamaguchi M?, Omata Y*, Nakazawa T*, Ishiwada N!

! Department of Infectious Diseases, Medical Mycology
Research Center, Chiba University
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Introduction: To understand the in-vivo dynamics in
pneumococci, investigation into the carriage in patients with
invasive pneumococcal disease (IPD) is extremely important.
Methods: To clarify genomic and morphological differences
between pneumococcal strains simultaneously isolated from
different sites in a patient with IPD, we conducted
comparative analyses of two strains. A capsular strain isolated
from the blood and a non-capsular strain isolated from the
sputum of a patient with IPD were used.

Results: The strain isolated from blood was serotype 24B with
capsule. The strain isolated from sputum with capsular type
24 genes was non-encapsulated, and genomic analysis
revealed an insertion region in the wexK gene. Its biofilm-
forming capacity was higher than that of the capsular strain,
as was that of the pspK-positive true non-encapsulated strain.
Furthermore, observing the microbe using transmission
electron microscopy revealed that the strain isolated from
sputum lacked a capsule, like the pspK-positive true non-
encapsulated strain.

Conclusions: Our analysis of the two strains isolated from the
blood and sputum of a patient with IPD showed one possible

in-vivo morphological change in Streptococcus pneumoniae.

4. Analysis of toxin-producing and antiseptic resistance
genes of methicillin-resistant Staphylococcus aureus

isolated from patients in a neonatal intensive care unit

Wiatanabe T', Hoshino T', Yamamoto S!, Kusano T, Mori
H!, Takeuchi N2, Ohkusu M?, Ishiwada N?

! Division of Infectious Diseases, Chiba Children’s Hospital
? Department of Infectious Diseases, Medical Mycology

Research Center
Background: Polymerase chain reaction—based open-reading

frame typing (POT) is used to investigate nosocomial

infections caused by methicillin-resistant Staphylococcus aureus
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(MRSA). We analyzed the relationship between POT types,
nosocomial infections, and toxin-producing and antiseptic
resistance genes of MRSA isolated from patients in neonatal
intensive care units.

Methods: Forty-four strains were typed by POT method. We
identified toxin genes /ukpvSF, fst, eta and eth, and antiseptic
resistance genes gacA/B and smr.

Results: Fourteen POT types were identified; 43 strains were
considered community-acquired MRSA. Twenty-eight strains
were nosocomial. Eleven strains were positive for toxin-
producing genes (9 for tst and 2 for /ukpvSF) and classified
into 6 POT types. Six strains were positive for antiseptic
resistance genes (gac4/B) and classified into 2 POT types.
Opwerall, 11 MRSA isolates were positive for toxin-producing
or antiseptic resistance genes (6 nosocomial, 5 non-
nosocomial). Strains with POT types 106-9-80 (2 strains)
and 106-221-120 (4 strains) were positive for #5z and gacA/B,
equally divided between nosocomial and non-nosocomial.
Discussion: Some POT types are prone to nosocomial
infections. However, no clear association between toxin-
producing or antiseptic resistance genes and nosocomial
infections was observed.

Conclusions: Factors other than toxin production and
resistance to disinfectants may be related to nosocomial

infection.

5. Effectiveness of isavuconazole in invasive cerebral
aspergillosis during hematopoietic stem cell
transplantation in a pediatric patient with

myelodysplastic syndrome: A case report

Nemoto H!, Hino M', Aoki T', Yamashita Y', Okunushi
T', Nagasawa K!, Ishiwada N?, Watanabe A®, Yamazaki S*,
Hamada H'

! Department of Pediatrics, Chiba University Hospital

? Department of Infectious Diseases, Medical Mycology
Research Center, Chiba University

3 Division of Clinical Research, Medical Mycology Research
Center, Chiba University

* Division of Pharmacy, Chiba University Hospital
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Pediatric myelodysplasia syndrome is often characterized by
hypoplastic bone marrow morphology and predisposition to
infection. Invasive aspergillosis during hematopoietic stem
cell transplantation poses a significant threat and often
requires voriconazole (VRCZ) therapy. However, difficulties
in achieving appropriate VRCZ blood levels due to drug
interactions have prompted the exploration of alternative
treatments, such as isavuconazole (ISCZ). We present the
case of a 4-year-old boy with myelodysplasia syndrome who
developed multiple abscesses, including a brain abscess caused
by Aspergillus fumigatus, and was successfully treated with
ISCZ. Despite initial treatment with liposomal amphotericin
B and VRCZ, the patient’s condition deteriorated.
Transitioning to ISCZ treatment resulted in significant
clinical improvement, resolution of the abscesses, and reduced
antigen levels. Although ISCZ induced hepatic enzyme
elevation, supportive care improved without discontinuation
of treatment. This case highlights the potential of ISCZ in
cases of pediatric invasive aspergillosis where traditional
therapies fail, underscoring the need for further research and
formulation development to optimize its use in this population.
As more cases accumulate, ISCZ may become a promising
option for treating severe invasive aspergillosis in pediatric

patients undergoing hematopoietic stem cell transplantation.
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Our research areas are Bioinformatics and Molecular Biology. We aim at unravelling the molecular

mechanisms underlying pathogenicity and drug resistance in pathogenic fungi by integrating bioinformatics

with molecular biology. Our Bioinformatics approach aims to deeply and clearly understand massive

biological experiment data, e. g., sequence data by next generation sequencers.
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1. Investigation of the relationships between heterogeneity
against environmental stresses and pathogenicity in

pathogenic fungi Aspergillus fumigatus

Saho Shibata, Momotaka Uchida, Xiaohui He, Yu Lu,
Hiroki Takahashi

Stress responses and pathogenicity have been extensively
studied in Aspergillus fumigatus, the main causative pathogen
of life-threatening aspergillosis. The heterogeneity in this
pathogen has recently attracted increasing attention. In this
project, we used more than 100 clinically isolated strains to
investigate several properties relevant to the pathogenicity of
A. fumigatus, namely, hypoxia growth, adaptation to
nutrients such as copper, mimicking human lung. We
compared these strains in whole genome level and tried to
uncover genomic variations. In addition, we conducted
comparative transcriptome analysis to uncover the genes

underpin the heterogeneity.
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2. Development for genome analysis tools and

bioinformatic analysis for collaborative projects.

Xiaohui He, Momotaka Uchida, Hiroki Takahashi

Since NGS development, genome and omics data are
rapidly accumulating. We collaborate with several researchers
to analyze their own genome and omics data, and give the
overview of the data by using multivariate, statistical and

machine-learning analysis.

Publications

1) Yamazaki Y, Ito T, Nakagawa S, Sugihira T, Kurita-
Tachibana C, Villaruz A, Ishiguro K, Saleman B, Li§,
Takada S, Inohara N, Kusuya Y, Shibata A, Tamai M,
Aoyama R, Inoue K, Murata S, Matsushita K, Miyabe
A, Taniguchi T, Igari H, Ishiwada N, Taniguchi M,
Nakada TA, Matsue H, Fujimoto M, Hishiki H,
Osone Y, Hamada H, Shimojo N, Suzuki T, Otto M,
Nufiez G, *Takahashi H, *Takaya A, *Nakamura Y.
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2)

3)

4)

Altered genomic methylation promotes Staphylococcus
aureus persistence in hospital environment. Nat
Commun. 15(1):9619, 2024.

Takeuchi N, Ohkusu M, Kusuya Y, Takahashi H,
Yamaguchi M, Omata Y, Nakazawa T, *Ishiwada N.

Comparative genomic and morphological analyses of

capsular and capsular-deficient pneumococcal strains
simultaneously isolated from a patient with invasive
pneumococcal disease. [ Infect Chemother. S1341-321X
(24)00210-1, 2024.

*Hashimoto A, Shibata S, Hirooka Y, Ohkuma M.
Phylogenetic and morphological re-evaluation of
Camptophora. Antonie Van Leenwenhoek. 117(1):109,
2024.

He X, Kusuya Y, Hagiwara D, Toyotome T, Arai T,
Bian C, Nagayama M, Shibata S, Watanabe A,

*Takahashi H. Genomic diversity of the pathogenic
fungus Aspergillus fumigatus in Japan reveals the

complex genomic basis of azole resistance. Commun

Biol. 7(1):274, 2024.

5) Aoyama R, Nakagawa S, Ichikawa Y, Inohara N,

Yamazaki Y, Ito T, Sugihira T, Kono M, Akiyama M,
Takahashi H, Takaya A, Ichikawa F, Nakano T, Tanaka
S, Koyano Y, Fujimoto M, Nuifiez G, Shimojo N,
*Nakamura Y. Neonatal skin dysbiosis to infantile atopic
dermatitis: Mitigating effects of skin care. Allergy. 79
(6):1618-1622, 2024.

*Toyokawa M, Ohana N, Tanno D, Imai M, Takano Y,
Ohashi K, Yamashita T, Saito K, Takahashi H,
Shimura H. In vitro activity of tedizolid against 43
species of Nocardia species. Sci Rep. 14(1):5342, 2024.
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Management of Unit of Microbiological Resources
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Summary (FFZEREEE)

We are developing a system for preservation, management and distribution of pathogenic fungi and

actinomycetes. We support the base of research and education of mycoses and their pathogens in order to

supply reliable strains that are added new information.
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Associate Professor Takashi Yaguchi
Assistant Professor Sayaka Ban
Research Technician Junko Ito

Post Doctoral Fellow Isato Yoshioka
Research Promotion Technician Akiko Kota
Research Promotion Technician Yu Uehara

Research Promotion Technician Kuniko Shimamura

1. Generation of citric acid-hyperproducers independent
of methanol effect by high-level expression of cexA

encoding citrate exporter in Aspergillus tubingensis.
Yoshioka I"2, Kirimura K3,

! Medical Mycology Research Center, Chiba University,
Chiba, Japan
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? Research Institute for Science and Engineering, Waseda
University, Tokyo, Japan

3 Department of Applied Chemistry, Faculty of Science and
Engineering, Waseda University, Tokyo, Japan

Methanol reportedly stimulates citric acid (CA) production
by Aspergillus niger and A. tubingensis; however, the underlying

mechanisms remain unclear. Here, we elucidated the

Aspergillus tubingensis WU-2223L (Citric acid hyperproducer)

Glucose CH,OH -
(methanol) 1 S 80 Equal production level
| Upregulation | eeesesesesss—-————
=
v % -
k=
g
£ 40
'
! Expression level- 2
@ I dependent production = 20 |
I i ﬂ
— e w— w— 0
Methanol - + = +
Hyg—cooH cexA promoter Native promoter  Constitutive promoter
HO-C—COOH
H,C—COOH
Citric acid

Methanol amplifies citric acid production via the cexA gene. Engineered strains LhC-1 and LhC-2 demonstrate methanol-

independent CA hyperproduction.
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molecular functions of the citrate exporter gene cexA in
relation to CA production by 4. tubingensis WU-2223L.
Methanol addition to the medium containing glucose as a
carbon source markedly increased CA production by strain
WU-2223L by 3.38-fold, resulting in a maximum yield of
65.5 g/L, with enhanced cexA expression. Conversely, the
cexA-complementing strain with the constitutive expression
promoter Ptefl (strain LhC-1) produced 68.3 or 66.7 g/L of
CA when cultivated without or with methanol, respectively.
Additionally, strain LhC-2 harboring two copies of the cexA
expression cassette produced 80.7 g/L of CA without
methanol addition. Overall, we showed that cexA is a target
gene for methanol in CA hyperproduction by 4. tubingensis
WU-2223L. Based on these findings, methanol-independent
CA-hyperproducing strains, LhC-1 and LhC-2, were

successfully generated.

2. New lineages of RNA viruses from clinical isolates of
Rbizopus microsporus revealed by fragmented and

primer-ligated dsRNA sequencing (FLDS) analysis.

Sa'diyah W42, Zhao Y!, Chiba Y!, Kondo H?, Suzuki N2,
Ban S% YaguchiT®, Urayama S“*, Hagiwara D4

'Department of Life and Environmental Sciences,
Laboratory of Fungal Interaction and Molecular Biology
(Donated by IFO), University of Tsukuba, Ibaraki, Japan

?Institute of Plant Science and Resources, Okayama
University, Okayama, Japan

3 Medical Mycology Research Center, Chiba University,
Chiba, Japan

* Microbiology Research Center for Sustainability (MiCS),
University of Tsukuba, Ibaraki, Japan

Rbhizopus microsporus is a species in the order Mucorales that
is known to cause mucormycosis, but it is poorly understood
as a host of viruses. Here, we examined 25 clinical strains of
R. microsporus for viral infection with a conventional
doublestranded RNA (dsRNA) assay using agarose gel
electrophoresis (AGE) and the recently established
fragmented and primer-ligated dsRNA sequencing (FLDS)
protocol. By AGE, five virus-infected strains were detected.

Then, full-length genomic sequences of 12 novel RNA viruses
were revealed by FLDS, which were related to the families
Mitoviridae, Narnaviridae, and Endornaviridae, ill-defined
groups of single-stranded RNA (ssRNA) viruses with
similarity to the established families Virgaviridae and
Phasmaviridae, and the proposed family “Ambiguiviridae. ”
All the characterized viruses, except a potential phasmavirid
with a negative-sense RNA genome, had positive-sense RNA
genomes. One virus belonged to a previously established
species within the family Mitoviridae, whereas the other 11
viruses represented new species or even new genera. These
results show that the fungal pathogen R. microsporus harbors
diverse RNA viruses and extend our understanding of the
diversity of RNA viruses in the fungal order Mucorales,
division Mucoromycota. Identifying RNA viruses from
clinical isolates of R. microsporus may expand the repertoire of

natural therapeutic agents for mucormycosis in the future.
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Characterization of mitoviruses from clinical strains of R. microsporus. (a) Genome organization of a representative Rhizopus
microsporus mitovirus (RmMV1); predicted ORF is indicated by the white box. (b) Comparison of the 5’ and 3’ termini of the
RmMV1-4 genomes (represented as DNA sequence). (c) Phylogenetic tree of RARPs of RmMV1-4 variants and selected
mitovirids computed with RAxML and the PROTGAMMALG model, with 1,000 bootstrap replicates. Red font indicates
mycoviruses found in this study. The scale bar shows the number of substitutions per site.

3. Activation of secondary metabolism and protease
activity mechanisms in the black koji mold Aspergillus

luchuensis through coculture with animal cells.

Asano Y', Saito S!, Ujie Y!, Iwata C, Yaguchi T? A. Arai
ML

! Department of Biosciences and Informatics, Faculty of
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Science and Technology, Keio University, Yokohama, Japan
2 Medical Mycology Research Center, Chiba University,
Chiba, Japan

The activation of secondary metabolism plays a pivotal role
in the discovery of novel natural products. We recently
developed a coculture method involving actinomycetes and

mouse macrophage-like cells to stimulate the production of
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Our previous work
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(35,8 A)-8-hydroxy-3-carboxy-2- (3 5)-9-hydroxy-3-carboxy-2-

Aspergillus luchuensis J7741

IFM 61405
(Koji mold)

Coculture of microorganisms with animal cells (J774.1 mouse

bioactive compounds. A black koji mold, Aspergillus luchuensis
IFM 61405, markedly enhanced the production of (3S, 8R)
-8-hydroxy-3-carboxy-2-methylenenonanoic acid (la),
(3S, 8S)-8-hydroxy-3-carboxy-2-methylenenonanoic acid
(1b), and (3S)-9-hydroxy-3-carboxy-2-methylenenonanoic
acid (2) when coincubated with J774. 1 mouse macrophage
cells. The production of 1 and 2 increased by at least 3. 5-fold
and 2. 7-fold, respectively, compared to monoculture after 7
days. A mechanistic investigation revealed that a protease
from strain IFM 61405 plays a key role in enhancing the
production of 1 and 2. This enhancement was not replicated
in 4. niger IFM 59706, a nonkoji mold, despite the presence
of biosynthetic genes for 1 and 2 in 4. niger IFM 59706.
Furthermore, the addition of protease inhibitors suppressed
the production of 1 and 2, suggesting that proteins secreted
from animal cells, likely degraded by proteases secreted by
strain IFM 61405, serve as precursors for 1 and 2. The results
show that the strategy of coculturing koji mold with animal
cells has the potential to enhance the production of natural

products.

Publications
1) AsanoY, Saito S, Ujie Y, Iwata C, Yaguchi T, A. Arai

M. Activation of secondary metabolism and protease

methylenenonanoic acid (1a)  methylenenonanoic acid (2)

(35,8 5)-8-hydroxy-3-carboxy-2-

methylenenonanoic acid (1b)
macrophage cells) .

activity mechanisms in the black koji mold Aspergillus
luchuensis through coculture with animal cells. ACS
Omega. 9(42):43129-43137, 2024.

Azami H, Watanabe Y, Kojima H, Yoshida Y, Ban S,
Nonaka K, Yaguchi T, Iwatsuki M. Cytosporones Y and
Z, new antifungal polyketides produced by the fungal
strain Trichoderma sp. FKI-6626. ] Antibiot. 77: 721-
726, 2024.

Amemiya K, Sadamoto S, Miyazawa K, Shinozaki M,
Ban S, Miyazaki Y, Murayama S, Shibuya K, Tochigi
N. Optimization of silver staining in artificial cytology
samples of filamentous fungi. Med Mycol J. 65(4):85-
91, 2024.

Fukada N, Kobayashi H, Nakazono M, Ohyachi K,
Takeda A, YaguchiT, Okada M, SatoT. A case of tinea
faciei due to Trichophyton indotineae with steroid rosacea
related to topical over-the-counter drugs purchased
outside of Japan. Med Mycol J. 65(1):23-26.
Fukuyama K, Yaguchi T. Longitudinal melanonychia
caused by Cladophialophora boppii: Dermoscopic findings
prompting the suspicion of fungal melanonychia. J
Dermatol. 51(10):e356-¢357, 2024.

Habuka M, Matsunaga K, Ogawa A, Yaguchi T,

Yamamoto S, Tanabe Y. Tsukamurella conjunctivitidis
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7)

8)

9)

10)

11)

12)

13)

14)

34

peritonitis diagnosed by 165 rRNA gene sequencing in a
patient undergoing peritoneal dialysis. CEN Case
Reports. 2024. DOI: 10. 1007/513730-024-00958-z
Hamada N, Okawa S, Ishiga M, Yuzurio S, Suwaki T,
Yaguchi T, Kimura G, Tanimoto Y. An
immunocompetent case of chronic pulmonary
aspergillosis caused by Aspergillus viridinutans. Respir
Investig. 62(1):164-166, 2024.

Hasegawa A, Tone K, Baba Y, Saito Z, Akutsu T,
Kitayama T, Inaki S, Gochi M, Yaguchi T, Makimura
K, Takagi. Araya ]J. Nodular-bronchiectatic pattern in
pulmonar y nocardiosis: Immune status and treatment
outcomes in a multicente r retrospective study. Respir
Med. 2024. DOI: 10. 1016/j. rmed. 2024. 107922
Hayashi D, Kashiwada-Nakamura K, Noguchi H,
Matsumoto T, Yaguchi T, Ohara S, Kubo M, Makino
K, Fukushima S. Onychomycosis caused by Aspergillus
species belonging to section Circumdati. ] Dermatol.
2024. DOI: 10. 1111/1346-8138. 17560

Hirao Y, Morioka H, Ozaki S, Kawachi M, Ban S,
Yaguchi T, Watanabe A. A case of invasive rhinosinusitis
caused by Penicillium brasilianum. Med Mycol J 65(4):
111-115, 2024.

Horiuchi H, Watanabe A, Yaguchi T, Ban S, Otsuka T,
Miyazaki H, Furuya R. Superficial abdominal surgical
site infection caused by Aspergillus welwitschiae: a case
report. BMC Infect Dis. 24(1):990, 2024.

Ishikawa K, Kamiya N, Ishii M, Yaguchi T, Ichinose K,
Ohata S. Aszonapyrone A isolated from Neosartorya
spinosa IFM 47025 inhibits the NF-«B signaling
pathway activated by expression of the ependymoma-
causing fusion protein ZFTA-RELA. Adv Microbiol.
14: 448-467, 2024.

Kashiwada-Nakamura K, Noguchi H, Yaguchi T, Urata
K, Shimada S, Sawamura S, Makino K, Kajihara I,
Ideo K, Higuchi S, Fukushima S. Subcutaneous
hyalohyphomycosis caused by Scedosporium aurantiacum
treated with posacanazole. Mycopathologia. 189(1):9,
2024.

Miyazaki O, Igarashi A, Sato K, Inoue S, Yokoyama R,
Nakane M, Kodama S, Hasegawa R, Ueki S, Yaguchi
T, Watanabe A, Watanabe M. Rapidly progressive

15)

16)

17)

18)

19)

20)

21)

22)

23)
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mucus plugs in allergic bronchopulmonary mycosis. |
Asthma. 61(9):1103-1108, 2024.

Sa'diyah W, Zhao Y-J, Chiba Y, Kondo H, Suzuki N,
Ban S, Yaguchi T, Urayama S, Hagiwara D. New

lineages of RNA viruses from clinical isolates of Rhizopus
microsporus revealed by fragmented and primer-ligated
dsRNA sequencing (FLDS) analysis. mSphere. 9(8):
e00345-24, 2024.

Saikawa M, Kimura U, Ikari Y, Miyata Y, Kaneko T,
Hiruma M, Yaguchi T, Tanaka K, Takamoori K, Suga
Y. Dermoscopic examination of tinea nigra on the
plantar foot unveils a parallel ridge pattern mimicking
acral-lentiginous melanoma. Med Mycol J 65(4):103-
106, 2024.

Sakai S, EbataT, Nishio H, Noguchi H, Matsumoto T,
Yaguchi T. Onychomycosis caused by Purpureocillium
lilacinum. Mycopathologia 189: 83, 2024.

Sumioki A, Saito K, Nishida H, Nishizono A,
Miyamoto Y, Ishii N, Hiruma M, Shibuya K, Yaguchi
T, Hatano Y. Intractable nocardial mycetoma with
possible colonisation by Candida species. ] Dermatol. 51
(10): 1364-1367, 2024.

Suzuki'T, Gomyo T, Asano K, Ohnishi R, Matsuno Y,
Yasuda S, Kato T, YaguchiT, Kamei K. Case of allergic
bronchopulmonary mycosis caused by Curvularia
mebaldsii. Respir Endosc. 2(3):148-153, 2024.

Tanabe M, KobaY, Yaguchi T, Watanabe M. Detection
of Schizophyllum commune in SARS-CoV-2 pneumonia.
Intern Med. 63(7):1037-1038, 2024.

Ujie Y, Saito S, Fukaya K, Urabe D, Yaguchi T, Arai
MA. Aspergillus terreus IFM 65899-THP-1 cells
interaction triggers production of the natural product
butyrolactone Ia, an immune suppressive compound. Sci
Rep. 14: 28278, 2024.

Wada M, Ota S, Sugawara-Mikami M, Yaguchi T,
Kawahara Y. Primary cutaneous nocardiosis caused by
Nocardia beijingensis in an immunocompetent host in
Japan. J Dermatol. 51 (10):e352-e353, 2024.

Yamada I, Kakuta R, Sato T, Yamazaki K, Yaguchi T,
KitaharaH, Takae Y, Nakamura Y, Amagai M,
Tanikawa A. A case of cutaneous chromoblastomycosis

due to Verticillium spp. identified by molecular biological
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methods from formalin-fixed and paraffin-embedded level expression of cexA encoding citrate exporter in

samples. ] Dermatol. 51 (5):e168-¢169, 2024. Aspergillus tubingensis. Biosci Biotechnol Biochem. 88
24) Yoshioka I, Kirimura K. Generation of citric acid- (10):1203-1211, 2024.

hyperproducers independent of methanol effect by high-
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Project for RNA Regulation
JROP I (RNA#M) Yoy =2 b

Summary (FFZEREEE)

Gene regulatory networks determine not only cellular specificity of development, differentiation, and

proliferation but also cellular response or competency to viruses, bacteria, and mycetes. In this project, we

concentrate on miRINA which suppresses expression of many genes at the post-transcriptional level to develop

basic research of new therapeutic strategies for human diseases such as cancer.
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Research Associate Professor Takeshi Haraguchi
Research Assistant Professor Kazuyoshi Kobayashi
Research Promotion Technician Noriko Sakurai
Research Promotion Technician Naomi Aikawa
Visiting Professor Hideo Iba

1. Development of drug delivery system (DDS) for Super-
S-TuD to establish RNA medicine for cancer therapy.

Takeshi Haraguchi, Kazuyoshi Kobayashi and Hideo Iba

Joint Division of RNA Therapy, Medical Mycology Research
Center, Chiba University, Chiba 260-8673, Japan

We previously developed the RNA decoy suppressing
specific miRNA activity very efficiently, which was designated
TuD (Tough Decoy) and expressed from viral vectors. S-TuD
(Synthetic TuD), which mimics the unique secondary
structure of TuD was also developed as RNA medicine. It has
been further improved as Super-S-TuD, which showed 3-7
folds enhancement in its specific activity of the target miRNA
inhibition. For the efficient delivery of systemically
administrated Super-S-TuD into tumor tissues is the major
challenge at present. We previously established basic
formulation for Lipid nanoparticle (LNP) preparation using

COATSOME-X (developed by NOF) and Super-S-TuD
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141/200c (suppresses the entire miR-200 family) encapsulated
by such LNPs was shown to suppress the formed tumors
efficiently when intravenously administrated into nude mice
bearing tumors formed by a human tumor cell line.

For innovative therapy for broad spectrum of tumors, we
now target miR-21, which is expressed in almost all the
epithelial tumors at very high levels and has been shown to be
strong causative of cancer through inhibition of many
important tumor suppressor genes simultaneously. Since miR-
21 is one of the most abundant miRNA species in cancer
cells, both high dosage of Super-S-TuD21 (targeting miR-
21) and efficient DDS would be required. However, high
dosage of Super-S-TuD encapsulated by COATSOME-X was
toxic to nude mice. We therefore used COATSOME-Y
instead, which showed very effective intracellular delivery and
much lower toxicity in mice. We optimized the method of
preparing LNP composed of COATSOME-Y, helper lipids
and PEGylated lipids and established the formulation of LNP
encapsulating Super-S-TuD21. This LNP encapsulating
Super-S-TuD21 is about 30nm and can fully suppress miR-21
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activity in cancer cell lines at the dosage of 300nM (Nucleic
acids Conc. ). Such LNP showed high retentivity in blood
and good pharmacokinetics with specific accumulation of
LNP into tumor tissues, when administrated into tail vain of
tumor bearing mice.

For pharmaceutical applications, it is important to preserve
LNP from the time of manufacturing to the time of use

without loss of its biological activity. Therefore, we

investigated the cryopreservation method of Super-S-TuD
encapsulated LNP using various buffer solutions as solvents
for freezing LNP. Particle properties of LNP that were
frozen, stored at -80°C and thawed were evaluated together
with their biological activity. Although there was only a slight
increase in particle size, there was no loss in the recovery rate
and encapsulation rate. Using this method, we can any time

supply LNP with the same properties.

Ly -t 85 28% 2024 37



Merged project of respiratory pathophysiology and pathobiology
SE{h—0B - BRUPR - WORKEHE (W2 AR Tud =2 b

Summary (FFZEREEE)

When we consider overcoming intractable infections encountered in clinical respiratory medicine, we
should take morphologically / functionally impaired biological structure and functions in hosts into
consideration other than pathogens that cause infection. To control intractable respiratory diseases including
intractable respiratory infections, elucidation of respiratory pathobiological control mechanisms could be
essential in regard with treatment strategy aimed for recovery and regeneration from lung injury.

Three major topics have been set up since this merged project of respiratory pathophysiology and
pathobiology was started. 1) search for new treatment seeds based on the combining deep clinical
phenotyping and omics analysis. 2) search for mechanisms of disordered respiratory control of breathing
during sleep, and search for neurotransmitters and neuromodulators associated with disordered respiratory
control of breathing. 3) search for mechanistic functions to overcome respiratory infection.
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Research Professor Koichiro Tatsumi BOE OB RO OE—
Research Professor Shiro Isono BOE o® B EY o
Research Professor Takao Namiki B B OB WK B
Research Associate Professor Yoko Irukayama WO @ oM AEINAT
Research Assistant Professor Keiko Yamamoto OB % AR BT

1. Functional roles of CD26/DPP4 in bleomycin-induced
pulmonary hypertension associated with interstitial

lung disease. Int] Mol Sci. 2024;25(2):748.
Okaya T, Kawasaki T, Sato S, Koyanagi Y, Tatsumi K,

Hatano R, Ohnuma K, Morimoto C, Kasuya Y, Hasegawa
Y, Ohara O, SuzukiT.
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Pulmonary hypertension (PH) with interstitial lung
diseases (ILDs) often causes intractable conditions. CD26/
Dipeptidyl peptidase-4 (DPP4) is expressed in lung
constituent cells and may be related to the pathogenesis of
various respiratory diseases. We aimed to clarify the functional
roles of CD26/DPP4 in PH-ILD, paying particular attention
to vascular smooth muscle cells (SMCs). Dpp4 knockout
(Dpp4KO) and wild type (WT) mice were administered
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bleomycin (BLM) intraperitoneally to establish a PH-ILD
model. The BLM-induced increase in the right ventricular
systolic pressure and the right ventricular hypertrophy
observed in WT mice were attenuated in Dpp4KO mice. The
BLM-induced vascular muscularization in small pulmonary
vessels in Dpp4KO mice was milder than that in WT mice.
The viability of TGFB-stimulated human pulmonary artery
SMCs (hPASMCs) was lowered due to the DPP4 knockdown
with small interfering RNA. According to the results of the
transcriptome analysis, upregulated genes in hPASMCs with
TGFP treatment were related to pulmonary vascular SMC
proliferation via the Notch, PI3K-Akt, and NF«B signaling
pathways. Additionally, DPP4 knockdown in hPASMCs
inhibited the pathways upregulated by TGFp treatment.
These results suggest that genetic deficiency of Dpp4 protects
against BLM-induced PH-ILD by alleviating vascular
remodeling, potentially through the exertion of an
antiproliferative effect via inhibition of the TGFp-related
pathways in PASMCs.

2. Eliglustat exerts anti-fibrotic effects by activating
SREBP?2 in TGF-B1-treated myofibroblasts derived
from patients with idiopathic pulmonary fibrosis. Eur J
Pharmacol. 2024;966:176366.

Kurumiya E, Iwata M, Kasuya Y, Tatsumi K, Honda T,
Murayama T, Nakamura H.

Idiopathic pulmonary fibrosis (IPF) is a progressive chronic
lung disease. Myofibroblasts play a critical role in fibrosis.
These cells produce the extracellular matrix (ECM), which
contributes to tissue regeneration; however, excess ECM
production can cause fibrosis. Transforming growth factor-p
(TGF-B)/Smad signaling induces ECM production by
myofibroblasts; therefore, the inhibition of TGF-B/Smad
signaling may be an effective strategy for IPF treatment. We
recently reported that miglustat, an inhibitor of
glucosylceramide synthase (GCS), ameliorates pulmonary
fibrosis by inhibiting the nuclear translocation of Smad2/3. In
the present study, we examined the anti-fibrotic effects of
another GCS inhibitor, eliglustat, a clinically approved drug
for treating Gaucher disease type 1, in myofibroblasts derived

from patient with IPF (IPF-MyoFs). We found that
eliglustat exerted anti-fibrotic effects independent of GCS
inhibition, and inhibited TGF-B1-induced expression of
o-smooth muscle actin, a marker of fibrosis, without
suppressing the phosphorylation and nuclear translocation of
Smad2/3. RNA sequencing analysis of eliglustat-treated
human lung fibroblasts identified sterol regulatory element-
binding protein 2 (SREBP2) activation. Transient
overexpression of SREBP2 attenuated the TGF-B1-induced
increase in the expression of Smad target genes in IPF-
MyoF's, and SREBPZ knockdown nullified the inhibitory
effect of eliglustat on TGF-B1-induced expression of a-SMA.
These results suggested that eliglustat exerts its anti-fibrotic
effects through SREBP2 activation. The findings of this study
may contribute to the development of novel therapeutic

strategies for IPF treatment.

3. Functional roles of CD26/DPP4 in lipopolysaccharide-
induced lung injury. Am J Physiol Lung Cell Mol
Physiol. 2024;326(5):L562-L573.

Sato S, Kawasaki T, Hatano R, Koyanagi Y, Takahashi Y,
Ohnuma K, Morimoto C, Dudek SM, Tatsumi K, SuzukiT.

Acute respiratory distress syndrome (ARDS) is
characterized by dysregulated inflammation and increased
permeability of lung microvascular cells. CD26/dipeptidyl
peptidase-4 (DPP4) is a type Il membrane protein that is
expressed in several cell types and mediates multiple
pleiotropic effects. We previously reported that DPP4
inhibition by sitagliptin attenuates lipopolysaccharide (LPS)
-induced lung injury in mice. The current study characterized
the functional role of CD26/DPP4 expression in LPS-
induced lung injury in mice, isolated alveolar macrophages,
and cultured lung endothelial cells. In LPS-induced lung
injury, inflammatory responses [bronchoalveolar lavage fluid
(BALF) neutrophil numbers and several proinflammatory
cytokine levels] were attenuated in Dpp4 knockout (Dpp4
KO) mice. However, multiple assays of alveolar capillary
permeability were similar between the Dpp4 KO and wild-
type mice. TNF-o and IL-6 production was suppressed in
alveolar macrophages isolated from Dpp4 KO mice. In
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contrast, in cultured mouse lung microvascular endothelial
cells (MLMVECs), reduction in CD26/DPP4 expression by
siRNA resulted in greater [ICAM-1 and IL-6 expression after
LPS stimulation. Moreover, the LPS-induced vascular
monolayer permeability in vitro was higher in MLMVECs
treated with Dpp4 siRNA, suggesting that CD26/DPP4
plays a protective role in endothelial barrier function. In
summary, this study demonstrated that genetic deficiency of
Dpp4 attenuates inflammatory responses but not permeability
in LPS-induced lung injury in mice, potentially through
differential functional roles of CD26/DPP4 expression in
resident cellular components of the lung. CD26/DPP4 may
be a potential therapeutic target for ARDS and warrants
further exploration to precisely identify the multiple functional
effects of CD26/DPP4 in ARDS pathophysiology.
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Reproduction is fundamental to living organisms. Over the course of evolution, reproductive strategies
have shifted—from producing numerous offspring with low survival rates to having fewer offspring and
nurturing them to increase their chances of survival. In mammals, the number of eggs produced at one time
has drastically decreased, from millions in fish to a single egg in humans. However, humans generate nearly
7 million oocytes during fetal development and support the growth of over 30 follicles per cycle in adulthood.
This suggests that humans have acquired a specialized mechanism to limit the number of offspring, which
may contribute to the reduction of the oocyte reserve with age. If this mechanism can be overridden, it may
be possible to preserve the oocyte reserve and enhance female fertility. Our research aims to explore this
process, with the hope of developing new strategies for infertility treatment.
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1. Symbiosis with Commensal Candida During asymptomatic commensal Candida, its association with

Pregnancy.

Vaginal candidiasis is a condition characterized by itching,
vaginal discharge, and, often, vulvar skin lesions. Although
no clear benefit has been reported for commensal Candida, we
are interested in its potential advantages, given that Candida
commensalism has been shown to provide immunological
benefits in the intestines. Vaginal Candida is most commonly
found in women of reproductive age, particularly during
pregnancy. It is detected in the vagina of 10-40% or more of
asymptomatic pregnant women.

In Japan, universal screening for vaginal infections,
including Candida, is conducted during early pregnancy. We

analyze screening data to investigate the incidence of

bacterial vaginosis, and its potential contribution to vaginal
discharge or other symptoms. Additionally, we examine the

possible effects of vaginal Candida on pregnancy outcomes.

2. A Female Specific Sdverse Effect of the COVID-19

Vaccines.

Messenger RNA (mRNA) COVID-19 vaccines are
effective in preventing severe disease. However, after their
implementation, real-world surveys identified several rare but
severe adverse events unique to mRNA vaccines, including
pericarditis in young males, cerebral venous sinus thrombosis,
and Guillain-Barré syndrome. Gender differences exist in

both the incidence of adverse effects and the incidence of
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COVID-19 itself. Sex-dependent variations in the endocrine
environment, such as differences in estrogen and androgen
levels, as well as immune responses, may contribute to these
disparities.

We focus on vulvar ulcers as a previously unrecognized
adverse effect of COVID-19 vaccines. By analyzing publicly
available data from the Vaccine Adverse Event Reporting
System (VAERS) and the COVID Data Tracker, we
identified a strong association between vulvar ulcers and
vaccine use. These findings support the idea that acute vulvar
ulcers are a rare but distinct adverse event of the vaccine,

particularly in young women.
3. Novel therapy for Autoantibody-associated infertility

Autoantibodies may impact reproductive function.
Antiphospholipid autoantibodies are known to cause recurrent
pregnancy loss, while antinuclear autoantibodies contribute to
oocyte loss in the ovary, leading to premature ovarian
insufficiency. However, there are many types of antinuclear
autoantibodies, and their pathognomonic significance remains
largely unknown.

Recently, we screened infertile patients for antinuclear
antibodies to determine which specific types are associated
with fertility outcomes. We identified a titer-dependent
association between anti-centromere antibodies and embryonic
developmental failure during IVEF/ICSI. Anti-centromere
antibodies, which are characteristic of scleroderma, have been
previously suggested to be linked to decreased fertility in
scleroderma patients. However, infertile patients with these
antibodies showed no immunologic signs or symptoms,
suggesting a pathogenic mechanism distinct from scleroderma.

To further investigate this, we developed an in vifro disease
model using mouse oocytes and found that anti-centromere
antibodies directly enter the oocyte and disrupt chromosome
segregation during meiosis. Furthermore, we are developing a
novel therapy to target anti-centromere antibodies, with the
aim of increasing the rate of good-quality blastocyst formation

and improving live birth outcomes.
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Ministry of Education, Culture, Sports, Science and Technology

National BioResource Project “Pathogenic Microorganisms”

NERHEE FYa L FYy—ATuT s b [IREMED ]

In FY2002, the Ministry of Education, Culture, Sports,
Science and Technology (MEXT) implemented the National
BioResource Project (NBRP) to construct the framework for
systematic collection, preservation, and distribution of
bioresources, with a focus on those that required strategic
development by the national government. After the reviewing
the NBRP every five years, in FY2022, the fifth phase has
stared.

Chiba University’s Medical Mycology Research Center
(MMRC) is the “NBRP Center” for pathogenic microorganism,
and this project is carried out by MMRC (pathogenic fungi/
actinomycetes) and Nagasaki University’s Institute of Tropical
Medicine (pathogenic protozoa). Working together, they
cooperate in various efforts to support education and research
pertaining to infectious diseases and pathogens. Specifically,
they are developing a system for collection, preservation, and
distribution of pathogenic microorganisms, and they supply
reliable strains of pathogenic microorganisms that are backed by
high-level information. Furthermore, in order to utilize the
data for quality control of stored strains, we are collaborating
with the RIKEN BioResource Center and the Center for

Conservation of Microbial Genetic Resources, Gifu University

to maintain MALDI-TOF MS data.
The project aims to establish a reliable and sufficient at the
collection to deal with infectious diseases carried by any

pathogenic microorganisms.

SCREFFE TIE20024E NS F Y a F NS )y —
A7uYxz b (NBRP) % BIgh L, AT 12 4 pii
THIENREELR D DITOWTERMIIUE, R1E, 32
W 247 720 DK% B L C& 72, TOHRSED
ORI L ATV, 20224E 8 X 0 45 5 WIASBIG S i,

NBRP % J5U i A W FP A B B C b % T- 3 K27 FL 1 PR 220
Fe vy — OREER - BORA) & Rl K80 PR =
FeRr ORIEPEIR B &, HEORBoEEZX Y, Sh
S OIRFEMAE RO IEE - PRAF - SRR % B4 L T,
RS B G U 7 Z T & 2R ik & L TRt
L, &Y Z I EROEE - MieE2 35 N2 2R C
W5, EHIT, RAEROSEEIEHT %720, AL
PG NA ) Vv — Ak v 7 — | R KA EY
BRRAFE v 7 — L, MALDI-TOFMSO L 7 7
LY ATAT5) =¥k fTo T b,

RIavzr ML, 5HOD5 5 BYIEFFEL T
MR TELWEMAEm L7 2 a vERHBLTNS.

TABLE 1. Results for the fourth quarter of NBRP (strains).

Number of strains FY2020 FY2021 FY2022 FY2023 FY2024*
Collection 886 837 702 688 235
Preservation 25,785 26, 591 24, 689 25, 322 25, 884
Provision 222 1,319 846 1,161 928
*to 31th Aug., 2024
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FIG. 1. Exhibition at the Annual Meeting of the Molecular Biology Society of Japan and the Japanese Society for Clinical
Mycology.
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International Collaborative Research Program for Tackling the NTDs
(Neglected Tropical Diseases) Challenges in African Countries

“Research on the diagnostics of early or latent eumycetoma: Search for new biomarkers, POC diagnostics,

and development of a clinical epidemiology platform”

77 AIZBTLEALNEVEGN (NTDs) X3RO 7200
FEEILMAFZE 7 1 7 5 A

[ - BAETEE RSN 2% : N[ F~—h — D% - POCZHi &
WRIESRT 5 v b7+ — LA DB3E]

This research program is led by Prof. Satoshi Kaneko,
Institute of Tropical Medicine, Nagasaki University, in
collaboration with the Institute of Transformative
Bio-Molecules, Nagoya University, Tokai National Higher
Education and Research System, the Medical Mycology
Research Center, Chiba University, the Graduate School of
Human Development and Environment, Kobe University, and
the Mycetoma Research Center, University of Khartoum. The
goals of the project are as follows:

(1) Identification of metabolites detected in mycetoma patients
that can be used as a guide for early diagnosis and
completion of treatment, and development of diagnostic
tools targeting the identified metabolites

(2) Development and evaluation of a rapid PCR diagnostic

method using the LAMP (Loop-Mediated Isothermal

Amplification) method that can be performed at rural

medical facilities with limited facilities.

(3) Establishment of a technique for measuring environmental

DNA from soil to determine the geographic distribution

of mycetoma-causing fungi for diagnosis and prevention

measures, and development of a system for measuring
geographic distribution.

The Center will be responsible for (2). Sharing myceto-
ma-causing fungi and their information with the University of
Khartoum, designing LAMP primers and creating a prototype
LAMP diagnostic kit with the support of Eiken Chemical

48

Co, Ltd. Furthermore, guidelines will be developed for
implementation at medical institutions in areas where facilities

are not available.
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LAMP (Loop-Mediated Isothermal Amplification) %
723 O b 2 WL OB I BV TE
Tt B8 72 L PCREZ WL O B %S & 5Hf
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Eiken Co. Ltd.

Support for primer setting etc. for LAMP diagnostics
—!| Chiba U » L{"\MP prf)totype Expansion of
diagnostics - target fungi

Kobe U

Share fungus lists from eDNA study to Chiba U

—| U Khartoum

‘ Nagasaki U

| U Khartoum ‘

Provide primer information for PCR test used in Sudan Test at U Khartoum

Provide fungi to Chiba U '

To the next step to make the
LAMP POC test for standardized
diagnostics of Mycetoma at
local facilities

FIG. 1. Finding POC diagnosis using LAMP method of mycetoma infection.
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FIG. 2. The cooperative institutions of Mycetoma Research Center, University of Khartoum and Symptoms of mycetoma.
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Generating research infrastructure and novel technologies for anti-

infective drug and vaccine discovery, AMED-CREST

“Study of the molecular mechanism of persistent infection and identifying novel privileged molecular

structures for the next-generation antibacterial drug discovery”

A B BF S8 R 6 B 37 F) 58 S F 6 B 76 SR 5

JEGOERE IS N 22 e 2R OREE L HBLE ) 7 4 FOHANIER ORI -
[ 35 PR RRGORE B AL B9 2 R e R A AR A ] & R IR DU BSRE AL S O Al

Bacteria that endure harsh environmental changes, such as
antibiotic treatments and host immune responses, acquire
genetic mutations while adapting to their surroundings. This
adaptation enables them to survive and multiply, leading to
persistent infections that are difficult to treat. Among these
bacteria are “persisters” that withstand antibiotic exposure and
pathogens responsible for long-term persistent infections within
hosts. However, the mechanisms behind these adaptations
remain unclear.

To address this gap, we conducted research aimed at
developing innovative treatments for infectious diseases. Our
approach involved analyzing the molecular mechanisms that
allow bacteria to survive environmental changes and identifying
compounds that target bacterial proteins acting as regulatory
factors. We obtained the following results:

1. According to the analysis of characteristics and DNA
methylation in methicillin-resistant Staphylococcus aureus
(MRSA) strains responsible for an outbreak in a hospital,
we clarified how changes in the DNA methylation rate of
specific genes lead to reversible alterations in the expression
of the Agr system. This system controls virulence factors,
contributing to the long-term establishment of the strain
within the hospital.

. We identified several novel compounds, including Physalin
H, as inhibitors of the Agr system in MRSA. We
determined the structural components that enhance
inhibitory activity through structure-activity relationship

studies.
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Japan Agency for Medical Research and Development (AMED)

Japan Initiative for World-leading Vaccine Research and Development Centers
Chiba University “Synergy Institute for Futuristic Mucosal Vaccine Research and Development” (cSIMVa)

AMED 7 27 F Y FED 720 DWH v 7V OV ST DI T3

70 F YHEOIDDMR b T UV TS F V=% v 28R
(TR RAREET 7 F 2 BRSEISE S F ¥ — )

As uncovered by the recent COVID-19 pandemic, research
on infectious diseases and the development of vaccines in Japan
lagged behind Western countries. In addition to infectious
disease research during normal times, AMED will continue to
support research and development using cutting-edge
approaches over the long term to equip for future pandemics.
In fiscal 2022, AMED launched the “Japan Initiative for
World-leading Vaccine Research and Development Centers. ”

Currently, most developed vaccines are injection-type and
induced blood IgG antibodies alone that cannot effectively
prevent the invasion of pathogens on mucosal surfaces. As one
of the synergy institutes, Chiba University will develop and
implementation of mucosal vaccines that are expected to both
prevent infection and avoid exacerbation of diseases based on
the understanding of the mechanism of infection by pathogens
at the mucosal sites such as respiratory and intestinal tracts and
the host mucosal immune system. In addition, we will promote
the commercial licensing of mucosal vaccines and mucosal
adjuvants developed through this research. We aim to
implement and market mucosal vaccines as a new vaccine

modality.

SigoFHRaaF A VAKX BT Iy 7 THAA
LL72 & 9512, EASENT B 5 ERGENIZERR T 7 F VB
FATWCKGEAMENICH L CHREZFE L T2 RRICH
5. AMED T, 5HBONSyFI v 71z 5720, F
i & BEAHEMFFE SN 2, BB 7 70— F12 X B %%
F%E % RIHRRE RIS 2 T 7 F VRO 20 ot
By 7L AOVIFE TSI DT S5 ] % 20224F B 7
HER L7z,

HIE, REENTVWBE T 7 F U DIFE A EIEHD
TFTHY, T F rEMICL > THEE SN M
TgG ULk 72 0) CLIREILI LZ 331 2 95 JFAR D42 A 1Z & R
WCBIF T, SOOI L, THRKFIIARFE
BUILYFIV=WEO—2L LT, REREREERED
NS B 1T 2 G EAR 0 IR Gebk e B & OV TR
HE Y AT A OMRE ML Lz, WREARO &G &
FIE L RO WA FET X 2R T 7 5~ ORist &
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Research Institute of Disaster Medicine

GEEBWAWETET

In October 2021, Chiba University established the Research
Institute of Disaster Medicine, which aims to protect the health
and safety of the people, the environment, and social activities
against threats such as natural disasters and pandemics. The
Institute brings together researchers from diverse backgrounds
from the departments of Chiba University to promote interdis-
ciplinary research and to conduct co-creative research and
development and social implementation through collaboration
between industry, academia, and government.

Faculty members of the MMRC have joined this Institute as
members of the Division of Pandemic and Post-disaster
Infectious Diseases in collaboration with the Department of
Infectious Diseases of the Chiba University Hospital. We will
conduct basic and clinical research on various infectious
diseases, such as severe respiratory disorders caused by
SARS-CoV-2 infection, complex infectious diseases caused by
immune suppression, and respiratory infectious diseases caused
by stress and dust inhalation associated with natural disasters.

Prof. Goto’s lab of the Division of Molecular Immunology
at MMRC is managing the Biosafety level 3 (BSL3) facility of
the institute. In addition, an animal BSL3 facility (ABSL3)
will be established in the institute by the end of 2025.

. Chiba Universit

Y
SiitResiry Research Institute of Disaster Medicine
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URL: https://www. ridm. chiba-u. jp/

https://www. ridm. chiba-u. jp/en/index. html

Institute Overview  Organization  Research Achievements
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The training course of pathogenic fungi
BRERgE L v ¥ — B E RS

‘We annually held the training course of pathogenic fungi to
learn knowledge and technique in order to treat pathogenic
fungi and actinomycetes and the number of participants is 10.
Every year, a number of application is over the participant and
the course has been in a great demand. But due to the
COVID-19, the course was cancelled in FY2020 and FY2021.
From FY2022, the course content was reviewed and the
number of participants was limited to 8.

Practice/Lectures: Pathogenic yeasts, pathogenic Aspergillus,
causative agents of dermatological mycoses, imported and
emerging pathogenic fungi, pathogenic zygomycetes,
pathogenic actinomycetes, pathogenicp rotozoan, drug suscep-
tibility testing methods, MALDI-TOF MS rapid identification

methods, strain preservation methods, infectious disease

methods, etc.

I L EL TR A 43 1, R BLEL N - ORI O ZEAR I Y %
VORI & FT 2 BT 572010, Kb vy —7FEE %
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% 7p EIRGeBh LR B & 543 2400 0 IS, ARk O
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n

FIG 1. Scenes from the training course of pathogenic fungi.
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miRaX Therapeutics K. K.
IF59 7 AL I a—F 4 7 ABRAHE

MiRaX Therapeutics K. K., established in May 2020, is a
drug discovery venture company originated from Chiba
University and the University of Tokyo. Our main targets are
“Development of nucleic acid drugs using miRNA inhibition
technology” and “Development of novel NF-«B inhibitors”.

1. Development of nucleic acid drugs using miRNA
inhibition technology

'The miRNA inhibition technology developed by the founders
is based upon RNA decoy with unique secondary structure and
has already been licensed out as a research reagent in many
countries. It is now highly evaluated for its strong and
long-lasting inhibitory effects. Our mission is to apply this
technology to pharmaceuticals and create nucleic acid medicine
for several diseases including liver fibrosis.

2. Development of NF-«B inhibitors

Since the transcription factor NF-kB is constitutively
activated in inflammatory diseases and cancers, it is a promising
therapeutic target. Since currently available NF-«B inhibitors
affects several signal transduction pathways simultaneously,
their biological effects are broad and not specific. To develop
specific inhibitor for NF-«xB, we focus on d4 family proteins
(DPF1, DPF2, DPF3a/b) which are crucial for NF-«B
transactivation as adaptor proteins connecting NF-xB and
SWI/SNF complexes. We identified compounds that bind to
these adaptor proteins, and are in the process of verifying the

inhibitory activity on NF-kB.

miRa

Therapeutncs

oo

Bk, 20204 5 HICER V. SN T RS - Wik
FEORERYF v —ETT. E4FHEIF miRNAKH
ER A UG U 7RSS TS ] & T HLNF-«B 5
FORIE] TT.

1. miRNA BHSEH A 2 16 ) U 7 A% e 58 5 B 56

BIZEE S 23538 L 72 miRNA HEHAT L, 450 2 Ik
Wi#&% b o72RNAT I 4 THo T, T TS RE
ELTHARAZETHESNTBY . ZhE Tl ’Kﬂi
PO E RO ST, Vi ZHTWET.
DOFAM % DDS Al & A4 b+, MASH % atﬁ/e@
XGPS T B BRI GOMEEITo TV ET.

2. NF-«B FESEOB%

15 KT NF-kB 13 % ¢ O LIEB B A & TR
WGP SN T W B 720, ZOIGTELICE 5 K
INSOEMOBFLRIENE B EEZONET. L
LEEAED % S ONF-«BHEHNE, £ DY 7 FVARE
R A IR T A 2 LS, FOREIZIRHPHIZ &
OFEEERIYTY . 22 TH A IZNF-«xB & SWI/SNF# &
KEORETHTH —5 s L LG EMAL % #H
9d47 7 39 —% 37 % (DPF1, DPF2, DPF3a/b) 12
HHLFI LA chFcle, BoTtahoxr ) —=
VIERITW, INLDT YT I =5 RIS T D
ILEWORBIZEILTBY, Zhdo{bA YD NF-«B
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Electron microscope facility

TSP B i

Transmission electron microscope (JEOL JEM-1400) and
scanning electron microscope (Hitachi S-3400N) are installed
on the 1 floor in A building, and used for ultrastructural
research of cells and tissues. An ultramicrotome, rapid-freezing
device, critical point drying equipment, carbon coater is also
installed, and all procedure from fixation of biological samples
to observation with electron microscopes can be carried out.

Original research is promoted, and joint research with not
only laboratory in the center but also outside the center such as
faculty of medicine in Chiba university is conducted. Electron
microscopy training courses are opened several times a year and
people not only in Japan but also from abroad participate.
Consultation on electron microscope observation is accepted at
any time by contacting with yama@faculty. chiba-u. jp
(Yamaguchi).

Uy ARSI, ERE M (HAET
JEM-1400) & A 7-8BSE (H 12 S-3400N) ASikis &
T, Mg, MO AR EEZEIC V5 Tw
L. WEG RS (Vv hTI70 h—24), 2
FERCHE, R TR, SRR EE, A 4 ¥ A8y
YRIE, Nh—FRra—y—Frhiz, BIETERFAICT
Me— LW B OBBOLEBIR 2179 2 LAV CT & B ltiRk &
ZoTw5h.

MEAOWIZEEHHETZ L LB, vV ¥ —NET TR
<, TRERESER R EL L OWFFRE L LFITE % F20E L
TWwb. $72, HARBMES SO BHEBAN Y & & 345
BEMERL THH, HREWNZG TR, #5156 b
ZMEZWZ TV, BT HEBBBIEICHEST 2 TH®
&, B2 TEY ET0T, THIKOH LT,
A — )V yama@faculty. chiba-u. jp, F 721X B EFE T (043-
222-7T171 #5964 ILIT), TiAk < 723\,

FIG. 1. Transmission electron microscope JEM-1400.

FIG. 2. Scanning electron microscope H-3400N.
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FIG. 3. Ultrathin section of Saccharomyces cerevisiae. FIG. 4. Spores of Aspergillus.
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2023 Fiscal Year Cooperative Research Program Report

A H1 5 AR EE SRR A
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Analysis of Sequence-Based Identification and
Antifungal Susceptibility of Aspergillus from
Clinical Respiratory specimens

Junko Suzuki, Keita Takeda
(Center for Respiratory Diseases, National Hospital
Organization, Tokyo National Hospital)

Akira Watanabe, Katsuhiko Kamei
(Medical Mycology Research Center, Chiba University)
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7 RE ~23—-02

Analysis of a protein with unknown function that
reduces azole susceptibility of Aspergillus

fumigatus

Takahito Toyotome
(Department of Veterinary Medicine, Obihiro
University of Agriculture and Veterinary Medicine)
Akira Watanabe
(Medical Mycology Research Center, Chiba University)
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Contribution of Dectin-2 and IL-17 to the host
defense in experimental sporotrichosis by
Sporothrix brasiliensis
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Sandro Rogerio de Almeida
(Faculty of Pharmaceutical Sciences, University of Sao
Paulo)
Fabio Seiti Yamada Yoshikawa
(Medical Mycology Research Center, Chiba University)
Shinobu Saijo
(Medical Mycology Research Center, Chiba University)
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Sporothrix brasiliensis was recently discovered as a new
causative agent of the deep mycosis sporotrichosis but
associated to more severe and lethal infections. The
mechanisms behind its higher virulence, however, are still
largely ignored. In this project we want to investigate how the
antifungal immune response promoted by dectin-1, dectin-2
and IL-17 is shaped against 8. érasiliensis.

We initially established in our lab two murine models of
sporotrichosis, disseminated infection by intravenous
inoculation, and localized infection by subcutaneous infection:
the first being lethal while the latter being self-resolving.

We observed that dectin-1 and dectin-2 are essential for
resistance against deep sporotrichosis (Figure 1), important
for limiting fungal spread across different organs. However,
their effector mechanism is not linked to IL-17 response.

IL-17, while also required for host defense, acts as a
second wave of protection in the disseminated model and tend
to show a more localized action, important for wound healing
of superficial lesions (Figure 2).

In our next steps, we aim to elucidate the molecular

mechanisms involved in each defense branch.
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Figure 1. Survival of mice infected intravenously with
S. brasiliensis. Lack of dectin-1/dectin-2 or IL-17A/
F increase susceptibility.
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subcutaneous infection
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Figure 2. S. brasiliensis-induced lesions in mouse skin. Lack
of IL-17A/F delays lesion healing
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Proteome analysis of microRNA-mediated
response induced by viral infection
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1) Keiko Shibata, Harune Moriizumi, Koji Onomoto,
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Masaru Tanokura, Mitsutoshi Yoneyama, Tomoko
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Takahashi, Kumiko Ui-Tei. Caspase-mediated
processing of TRBP regulates apoptosis during viral
infection. Nucleic Acids Research. 2024;52:5209-5225.
doi: 10. 1093/nar/gkae246

ZeRE ~23—05

Following the genomic evolution towards drug

resistance and biofilm formation in Candida
glabrata

Miguel C Teixeira
(Institute for Bioengineering and Biosciences, Instituto
Superior Técnico/Bioengineering Department,
University of Lisbon, Portugal)

Hiroji Chibana, Michiyo Sato-Okamoto,

Azusa Takahashi-Nakaguchi
(Medical Mycology Research Center, Chiba University)

EADE S

Candida species are the leading cause of disseminated fungal
infections, with Candida glabrata ranking as the second most
common cause of invasive candidiasis mostly due to its ability
to quickly acquire resistance to the widely used antifungal

fluconazole, as well as its capability to form stable biofilms.

Through this joint collaboration, the role of a Mediator
Complex (MC) tail subunit, CgPgdl, in the control of both
azole resistance and susceptibility was scrutinized.
Surprisingly, CgPGD1 deletion leads to azole susceptibility in
solid media and to azole resistance in liquid media. RNA-
sequencing analysis was used to identify the CgPgdl-
controled transcriptome-wide response to fluconazole in these
two environmental conditions. CgPgdl was found to regulate
the expression of 454 and 658 genes when fungal cells were
grown in the presence of fluconazole in solid or liquid
medium, respectively. Among them, 36 candidate genes
whose expression is antagonistically controlled by CgPgdl in
solid and liquid media were identified as possible causes of the
dual effect of CgPgdl depending on the environmental

condition.
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Also, we conducted an analysis of the phenotypic variability
in biofilm formation among a collection of clinical isolates of
C. glabrata. We then combined a comparative genomics
approach with experimental microevolution of these clinical
isolates toward a more robust biofilm phenotype, aiming to
pinpoint key regulators and effectors of biofilm formation in
C. glabrata. Our findings reveal that the specialization toward
enhanced biofilm formation occurs rapidly, accompanied by
genome alterations, adhesin modifications, and the
accumulation of variations in effectors operating at various
regulatory levels, spanning from epigenetic to post-
translational mechanisms. We successfully identified genes
with predictive roles in biofilm formation, including
uncharacterized adhesins from the EPA and PWP gene
families, as well as transcription factors and telomeric
silencing proteins. These genes hold promise for future
exploration as targets for disrupting biofilms and as markers of

biofilm evolution.

Ovwerall, this joint collaboration continues to provide new
clues on new mechanisms involved in azole resistance/
susceptibility and biofilm formation evolution in fungal

pathogens.

HRER
One joint paper was published in 2023, and two additional

papers are being prepared for publication.

1) Okamoto M, Nakano K, Takahashi-Nakaguchi A,
Sasamoto K, Yamaguchi M, Teixeira MC, Chibana H.
In Candida glabrata ERMES Component GEM1
Controls Mitochondrial Morphology mtROS and Drug
Efflux Pump Expression Resulting in Azole Susceptibility.
J Fungi (Basel), 2023 Feb 10;9(2):240. doi: 10. 3390/
jo19020240.

2) Galocha M, Costa IV, Viana R, ..., Chibana H,
Teixeira MC, Role of the Candida glabrata mediator
complex subunit CgPgdl in azole drug resistance and
susceptibility: a transcriptomics approach, in preparation.

3) CostalV, Zolotareva M, Cavalheiro M, Galocha M, ...,
Chibana H, Teixeira MC, Exploring Genomic Plasticity

in Candida glabrata and its Impact on Biofilm Evolution
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in Clinical Environments, in preparation.
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Distribution and molecular phylogenetic analysis
of Macrorbhabdus ornithogaster causing Avian
Gastric Yeast Disease in zoo-raised birds
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(School of Life and Environmental Science, Azabu
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(Medical Mycology Research Center, Chiba University)
Sayaka Ban
(Medical Mycology Research Center, Chiba University)
Maiko Watanabe
(Division of Microbiology, National institute of health
science)
Haruo Takahashi
(Division of Microbiology, National Institute of Health
Sciences)
(Current affiliation: School of Life and Environmental

Science, Azabu University)
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Analysis of major drug efflux pumps in azole-
resistant dermatophytes
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Pathophysiological analysis of aspergilloma

Masato Tashiro
(Department of Infectious Diseases, Nagasaki University

Graduate School of Biomedical Sciences)
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Evaluation of siderophore type antifungal
derivative
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Screening of yeast protein synthesis inhibitor

from Chiba University compound library
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(Department of Molecular Microbiology, Tokyo
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(Medical Mycology Research Center, Chiba University)
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newly developed macrolide antibiotics
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Development of anti-fungal agents that target
ergosterol biosynthesis
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xf L CHE I E R R fba W & L CCPlB L UV CP2
(LLF, TCPiL&W] &9 %) ZRMLA. REHESHE
BAZS L7z, o 10 I Ak L Y TOBE KT
A7) =% BRIy 37 28] Ick
O, CPALEWIE TV T A5 0 — VARG & =R & 3
HIENFME N, 22T, TERFHEFHESWIE Y
vy — oIS LY, CPILEY O1E AT I
WZHUD MLA, BEF OIE RSO 55T L 13825 5T
ML 452 LTI N.

HRERE '23—13
Bacterial analysis of S. pneumoniae isolated from
pediatric invasive disease in Yogyakarta

Eggi Arguni
(Department of Child Health, Faculty of Medicine,
Public Health and Nursing Universitas Gadjah Mada,
Indonesia)
Amalia Setyati
(Department of Pediatric, Faculty of Medicine UGM,
Lecturer, Indonesia)
Naruhiko Ishiwada
(Medical Mycology Research Center, Chiba University)
Noriko Takeuchi
(Medical Mycology Research Center, Chiba University)

AR S

The purpose of the research is to observe invasive
pneumococcal disease (IPD) incidence, serotype
distribution, and antibiotic susceptibility of Streptococcus
pneumoniae isolated from pediatric IPD patients in
Yogyakarta, Indonesia. Taking advantage of this joint
research program, we accepted the PhD student from
Indonesia to MMRC in October 2023. We conducted a
molecular analysis of multidrug resistant §. preumoniae
(MDRSP) serotypes 19A and 19F isolated from Indonesia.
Results have shown that the macrolide resistant genes were
highly found in MDRSP isolates. The data of the MDRSP
strains serotype 19F and 19A in this study can aid in the
implementation and monitoring of pneumococcal vaccination
in Indonesia.
if7eiRE " 23—14
Development of VRE infection control under
acidic and basic environment

Takeshi Murata
(Department of Chemistry, Graduate School of Science,
Chiba University)
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Yoshiyuki Goto
(Medical Mycology Research Center, Chiba University)

Bt s KCIEEMIRET IS BT 5 VRE B4
EEDESE

AR
(THERAHAEM7EBEA LA FEER )

(L3 =2
(TFERFEHFE L Y 5 —)

HEBRR

FEAERE T T2, HEEHE O EN R LRI MR & L
THIBNLNy av A 2 CitEGERE (VRE) (2R L,
Y MR BRI T 12 3\ T VI AT Pase BH 2 %1 75 B4 5t [H 5 %)
FERTZEEZRBL TV, REFIL, in vitro I2B W
THERMEERSE T CVRE O HER RAME ST D
ItEMTHir=r a3 FIZEHL, 7 ADVREW
RGOV % F Tin vivo (2B 5 RS BLERD 4 % #
L7z, FOME, = aW 3 FEARG ISR S B
CHEBLT, BEICBUAVREMZAESIKT SES
ZEERM LA, 512, VEIATPase FHEH] & = 7 o4
I FRFERICY 7 ARG L, VREEICH T 5 2
No LAY ORI R AR L 72, ZOEE, BEIC
BT VREHUL, JEe 58 & el L CHF RS ICB
WTHBIET L, VI ATPase HEHI B L OV =27 1 3
FOHAFZGH LML COAREIETT 2 L2 Al
L7z, D EofE#iE, =27 a4 3 FATVRE OB KL
X U CHESESRDH L Z L ZRELTBY, VI ATPase
FHEEH] & OF I X 2 AT 2R3 2 8072 70 15
ORI IEA L 2 RSN S .

SR

1) Suzuki K*, Goto Y*, Otomo A, Shimizu K, Abe S,
Moriyama K, Yasuda S, Hashimoto Y, Kurushima J,
Mikuriya S, Imai FL, Adachi N, Kawasaki M, Sato Y,
Ogasawara S, Iwata S, Senda T, Ikeguchi M, Tomita
H, Iino R, Moriya T and Murata T. Na+-V-ATPase
inhibitor curbs VRE growth and unveils Na+ pathway
structure. Nature Structural & Molecular Biology. in press
2024 (IF: 16. 8) * equally contributed. fEEH & A%
B odFm
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HRERE '23—15
Screening of novel genes involved in biofilm
formation and antifungal resistance in Aspergillus

fumigatus

Takashi Umeyama, Yoshitsugu Miyazaki
(National Institute of Infectious Diseases)
Hiroki Takahashi, Katsuhiko Kamei
(Medical Mycology Research Center, Chiba University)

TANIVXIVADINAF 7 1 IWLERE LD
MERZEMEICEES 2B EGCFHOERR

Mgl B - ISRk
(] SZ SRR FERT)

G L
(TERFERESA I > 5 —)

A S

EEMEREOFR T Aspergillus fumigatus % B R
BET 27 A)VEN ZREZHINMEMICH Y, T
WAZH N AR, T ARVENVADNA F 7 4V AL
WT ANV FN ARG G55 2 AR S Twn
LRI T ARV EF O =< ORGRIEIZ R S 5 R JE B
IEE Wil b~ b ) 7 APBIEENTWE. 2D L9
NA T T 4L BT HIRETIE, WL DD DIE
W T 5 BEWME T3 2L 29" &, #R1ED
JFHRD 122> TwbEEZLNL. LEMLEDS,
INAF T 4NV A, BLU, £ & 2 PLE RS
DFM 5T A = X LI ARE LSS . RIFET
i, N F 74 IVLATERICED L HHREE T2 REL,
PUERSER 1 & OB AL T A2 2 HI9ET
% . 20234EBETUE, A fumigatus DEBART 2R E L2
CRISPR/Cas97 /7 Afm&EFMi 2 iz A7) —= v 7%
AREE L, B T CREPLE T 5 EETORE %
ATz

RIAEEEICIE, & RT3 574 FRNAZEET L,
ZMUZKIET % pooled oligo DNA % 77 2 I R X7 % —
lZ7u—=r 73528 T, BREIHOTIAIRT
ATI)ENER L. SOTITAINIATII) %A
Sfumigatus D53 AT IZE A L, CRISPRG AT 74771
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AEELL 72, /BB L 72 CRISPR AT 7 4 77 Y % Il
FAET - R T TR L, B L 72 Wik 25 DNA %
HH L7z, F /R 7 —4 > H—MinlON % T H A
FRNA OEH & 5 L, MIEFAE T CHEICHA LT
VB EH & RO BT R EAEATF L LT A MEL
72, U A MEL s o) 6, 75 EEO®E R
FIZOWTHRIRTHIEMR 2 (FRL L 7278, IEFTET TD
ERICEEIR N 0o 72. CRISPRGETITA 7T
) ERIEFEHRETE TRV ERERO—D L #
AN, L7 baRL—va rOEAREES
FTL, DETFEEEREVWIA 75 OElE ) 2k
T, CRISPRA 7 ) —= v 7#EOMN % Higd. i
LU, MERBIIISET B > 7 F AT ERERE ORI 125
FTnl,

FER

1) Ken Miyazawa, Takashi Umeyama, Shogo Takatsuka,
Yasunori Muraosa, Yasutaka Hoshino, Shigekazu Yano,
Keietsu Abe, Yoshitsugu Miyazaki. Real-time
monitoring of mycelial growth in liquid culture using
hyphal dispersion mutant of Aspergillus fumigatus.
Medical Mycology. 62(3): myae011, 2024

zeRE "23—16

Elucidating the roles of commensal-specific T

cell against invading fungus

Teruyuki Sano
(College of Medicine University of Illinois)
Yoshiyuki Goto
(Medical Mycology Research Center, Chiba University)

BERRRICH T 2HEMEREN T MROKRE

(RigTr
(1) 7 4 KRB
Ly =3

(THERFEEESITEL Y 5 —)

AT S
AWFFEIE, EEAIEEE L T2 AR R RN T

MBS, PR A L2 ERWIO8 T i On & LT3k
AR FERF A 1A RS A C L ST RE PRI T A 2 L &
Hrys L7-.

e ZHABEOMp THRE SN ST X2 Ml
(SFB) 13, W\t s A L CTH Y, SFBHRHRI
IL-17/4E CD4A T (Th17MifE) %5 LeFEd 5 2 &
WHOENT WS, 4 ) A KRFEY I IRAEFWFET
ix, SFBHF#1 7 TCR (TCRS®) % @FFH T2 b7 »
AV 2=y 7R A ERRIE/RIAY Y A Rag KO~
A LIS B 2 & T, SFBH#E & Th17THIfL D A 2 3
%, SFB TCR"™ Rag2 KO~ w7 XA ##7. L7z. F*4 D5t
% TIESFBTCR™ & L T 2 2 OTCRTgZ 1 — ~
(TCR™J% ' TCR™) %% LT %. £5 5 0OTCR Tg
b SFBIZ =588 L Tv» % SFB_3340 protein (Z4F R TH
5, ZOTCREZMILS 27 3/ BRIEH e 25 2%
0, k3 % Epitope i+ —N—=F v T4 55 DDTEAE
WIE—FHLTBET, FURRREN L ORI RN T
A DOINE & FRD L TENIZTool Th 5 Z & 3 HIFE
SNz, A5 AERL, TCR™ K O"TCR¥~ 7 A % Rag2
KO mice & Z& Bt L, TCR™® Rag2 KO mice }¢ (FTCR!42
Rag2 KO mice DYEEUI T L7z, ~ 7 ABEA ] A AT
HREZEDORL O 2GR VTN E TOBROTIFIZLY, T
EL TVl ) IC#ED LT EIETE R o720, &
mINobO~ T A% AW T THIREAIERICHIEL T 5
D& L7205 ) Candida albicans & #E 1 H: &4, #F
B 19 IO SFBAF S 1y 2 THIE @ i 14 1k @ & % % Flow
cytometry analysis (2 & ) T 5 5 FETH 5 .

R

1) White Z, Cabrera I, Kapustka I, and Sano T*
(correspondence). Microbiota as Key Factors in
Inflammatory Bowel Disease. Invited review. Frontierin
Microbiology. 14: 1155388 (2023)

MsRE " 23-17
Genetic analysis of SARS-CoV-2 variants and

basic research for drug discovery against

COVID-19
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Kengo Saito
(Department of Molecular Virology, Graduate School of
Medicine, Chiba University)
Eiji Ido
(Department of Infection Control, Chiba University
Hospital)
Mitsutoshi Yoneyama
(Medical Mycology Research Center, Chiba University)
Koji Onomoto
(Medical Mycology Research Center, Chiba University)

SARS CoV-2ZEMDERF#H & COVID-19
BEERRICET - ERAVR

T T e
(THERFR BRI ZERE -
HFih
(THERABE LRI IR - SR
Ktk

BT AV A)

HREBRR

RO OV AN KD A R g GeE (COVID-19)
1Z20194F R 12 AP EIR B AT A0 & 2280k 58 4 L, B < I
HRPICEGEIER L7, 20k, SHICEL T TLERS
MR L 72 2553 L WEEAT I TS M BV T IROHiEAT

DKL TWD . ZHUSHHLT 2 RS & LT, 2021
AEDIEICIE BRICHTISE L2 mRNA Y 7 F 7 Effi 2 @

70 F YR EN, FORLIZBTA LS gk
TR, &2 \WIFEECHIEEZ R L TR0 Z D 4
EMTH oz, —T5, FOFEPEMOFRIEDHE S %
kRS B EREANOXIE % &% { ORET b 18 S
nTwns., Mﬁ": , WA L LT B EBRIZ OV T
TOY — 7 B IZB IR HE - BT 2 D RS ) 4
(27 AV ARGl % FHE T & BIGEEEOERITN N2,
20234EFEDEBE OB E LTI, 85 EI WD
AT TR IE B BRI AT L 72 B S o S
% 5K & L € VERO-E6/TMPRSS2i it % I v C
T AN AGHERAT, 10RO RZEMZEREE (K71 >
LEMXBB. 1, GK. 1, BA. 2.86, JN. 1#k7% &) #1457,
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FBMRMWICEEZ R 0L LT, #BEIESERHE <
7o auFEEE, OGS Nz A7V EL (RDV)
MEZEB (BA. 5/#) b&E TN TV, HHROFIEIC
B L CTIE, f k@ 1 Spike i fx 7 55 38 % OneStep-RT-
PCRL CHiME L (= T-BCHI AT 2 5 % & 312, Tllumina
iSeql00% 7= NGS T 77— & 1IZHE DOV TH 5 22 L
7o MEEE I TICOBEL 2R E IR 2 &, BRIS0MAR
NV DA N s
IHRIERER Eﬁnt L Cld, 20234 FE ISR BIR~ O 1%
SRAGERMEE ST, RSO RE 2 357 1S B R & o
TRz, ZOFER, VA NVANIT— T 53CLT 0T
7’—%@%5‘%‘5“(“% % Ensitrelvir IZf1 2 T, EHEETH 5
O IRBEEHAFR SN B RDVIC D - T, L%k
%'@&EL'@TV\{:!:D%O) RNAKRY 2 7 —HHEHVVIG
(EINTIERAKGE) D7 A IV AEEDSIEE ITHNZ &
TEBRELVNVTHERELZ. TIN5 OFEA A
bEL L, UTANVARRE B EHRTE 5 2 LA
HpE Y, BEOTY AV AKI A G DL L
BERBEDO T REED R SNz b DL EZ TS
THseiRE ~23—18
Pathological analysis of invasive infectious
disease due to nontypeable Haemophilus
influenzae

Kenji Gotoh
(Department of Infection Control and Prevention,
Kurume University School of Medicine)

Naruhiko Ishiwada
(Medical Mycology Research Center, Chiba University)

MBI JIIVI O HHICK D REMHE
fE DR REMET

R EE
(NRHAKRRFEETR R )
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(TERYEHEFIEL Y ¥ —)

AL S
WHMH A > 7 VT2 FH (NTHD) AYR NS
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G SR ITIHEBOMITE LTNA 7 4 VAIZERL
TWigEZ e T % . 41 5 4 1% Auto-inducer & L T
N)T T 7 Y EWEREIZE H L, mpd, B, C, D, EOR
BEEEZER L, N4 4 7 1V ADTREEMRM 21T - 7.
trpd, trpB/KAEKE T3 broth culture T RIZIEHF S 5 2%,
AT TANVLEDEAZIZEALERDT, trpC, D, EXX
RTINS T T4 VAIZ Lo D IBKT 225, PO
BRI L Tz, Bt X912, AT
&, NTHi AN A & 7 4 )V A DVMREEVE EGSE IR B A
HEZAAIEL TH AR EZBE TS,

Ltk INA F 7 4V A OMEE T ORBIEE T O
M & AT 9 72 D120 8] 1%, 245 [ %, A8WF ] 1%, 7215 [ 4
TINA T 4V ANEOHME A 5 mRNA % [ L quorum
sensing FHE DRI D72 1T 720
MRZEE 23—19
Identification of the transcriptional regulatory
mechanism of CgATG32.

Minoru Nagi
(National Institute of Infectious Diseases)

Hiroji Chibana, Michiyo Sato, Azusa Takahashi
(Medical Mycology Research Center, Chiba University)

Candida glabrata\& 13 ~<4 b7 72—
BB EFATGI2NEx T 5 EntsetE D f7BH

ELY N
(el 7 BRI F 22 77 )
e, ERIEA, Bl R

(THERFEHESEL Y 5 —)

HREBRERE

IR Candida glabrata\3$F/KZ T TI ha» N7
BRI — b7 70— (A4 b7 7 V=) RS
LDy, FOWEEHFHEHRBIIAHTH L. $RZTTHEHA
FEAHEML, ~A4 N7 7V —IZWETH L ATG3212% H
L, ATG3 2D S B % f A3 % 2 & % RWfgeo B
e L7z 20224 EE T2, =XV RX 7 LT —%¥
XRNIHDEARFRINZ ATG327 10 & — & FHIC KA L, 38
HMEIcES T2 xR L. $72, XRNIO #E =

TR & B A B 12D W T RNA-seq 12 & % M1 3E (=
FRBFBMBLOI Fa >y FY 7THEBEBE, V=A%
Y7 a ey MENTORE RS XRNIE G THHERCE 2
Fay Ry TEEEET, I b3 R TREY V%Y
B, I by F)TEPETHEMLTWS Z EPH LM
& 7% > 7. XRN1® RNase il R IMAF 7 >3 7 588
PRZEVER L, ATGI2FEHUAT & AT - 7245 R, ZHEAR TR
ATG32DFE B DS IZHM L, ~4 b7 7 ¥ —{FED
TEDRO LN EH 5, XRNID RNase ili S~ A b
77V —IEEREICLETH B 2 LTS
20234 L, XRN1SH 535~ A4 b7 72 —D3 b
IR THBEREICB T A EE WS NIIT S0
|2, XRNIE R B Rk B & O'RNase 1 P 72 L B 28 52 &
Y3 FERRE VT b ay B 7RISR O MAT &
F L 72 XRNIWEEAR 5 X O RNase (il PR32 e R 5 &
DT EBMTIE, I hT Y R 7 OBEEISETH S 2
hay BT BEEMAEHEICETTL, I hay FUTH
HAEVERR SR A RO, I~ a s B 7 EOHM
RO bz, F 72 XRNIW MR B & U8 RNase (i 1 52 5 Rl
BEY 3 BRSO HBEL 723 h 3 ¥ B T O
T I L 7R, MR RAR O BRI B B L AR L L
B L CHEFE N L, BOHZ ATP A i MR 13 B 12K
TIAZ NSRS,
M7RRE " 23—20
Development of novel therapeutic approach for
systemic persister infections

Yumi Matsuoka
(Immunology Frontier Research Center, Osaka
University)
Hiroki Takahashi
(Medical Mycology Research Center, Chiba University)
Akiko Takaya
(Graduate School of Pharmaceutical Sciences, Chiba

University)
N=2 28 —2HGRAERREDFHFE

ENTTREES
(KBRS - s 7a sy 51 THIgEE V4 —)
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FRELE
(THERFEHESIEL Y 5 —)

[RIUiER
(TZERF - REFBeEEAM7ERE)
A S
Mﬁn% 213, 202147 £ AMED-CREST [ i £l
VIS 7o R e B OGS LT 57 ) 7 4 SE OB R
ﬂ%@ﬁl ] (3K - mEYIT, 2021-2026) IZHRIRS T

BY, BIE, B X4 Staphylococcus aureus D IEGE T )V
A ARMFEMEIRIC L VLT A2 8I12ED, =T R
¥ =%y =7y N LIBEHEROEENTO, FHlid
WEEE L7, £/, SNFEFTII,NICUAR ETHESNLT
BEN 7 B o 3R e & 2@ 9 2 W o AL g
W, Agrt 7 AT Lk OO ALy T
WEBbDTHE I ERFER L. ZORED, BENEK
BE D/ S — 2 28 — 3R PLARIIHEER B - T
WL ERRMLE., —, & MEEASKRICBL T
D& LbkEE A Lfﬁm4%uﬁ%h&#ot.$
EEEL, INSORNEBICLELRIED, S. aureus 7
JUATFMVIZEBBDTHALZ L2 RALL, TOXF
WALEHIHS 2 Th 5 ) BEREE T (RREHFTELT
“RFNVALEERX" &3 5) ORBEEEEIER L, T % i
BLI2E A, AFMUBEX DT ) & LRI Agr
JFThe T TOWHEEDOY ALYy T O E E
AL, EHICTTAI FEHWT AT IVLEERX & #i5x
Lt%%ﬁ&?étAgw‘ﬁi%twﬁiﬂwﬁm
WERT A2 EPHLNE R 5T AF VALEEEX
rMM®f%wﬂ%E:?tb,:@%@%@ﬂ#ét
DAgt 7 AT ER T Y TOWMEDOY A Ly Tk
D RNA D A FIVALIZ DO WT ST L, rRNAD X F )L
IZAg 7 AT Ly v TOTHEEDY AL 7
WCREL TR &R MR L. REREIEAREERE
CIERL D, TE T3HOBADPEFMIZEIC THED
TELEEOMBEREE 7 LIV F I B % &
L7z,

SR

1) Nakamura Y (R RI&5E~<R Y £ — 2)* (OTakahashi
H* (2 A#B), Takaya A%
Kusuya Y, Shoji T, Takada S, Nakagawa S, Oguma R,
Saito N, Ozawa N, Nakano T, Yamaide F, Dissanayake

Inoue Y, Katayama Y,

70

E, Suzuki S, Villaruz A, Varadarajan S, Matsumoto M,
Kobayashi T, Kono M, Sato Y, Akiyama M, Otto M,
Matsue H, Nufiez G and Shimojo N. Staphylococcus
Agr virulence is critical for epidermal colonization and
associates with atopic dermatitis development. Science
Translational Medicine 12 (551) : eaay4063. 2020.

Tanaka D, Ishihara J, O Takahashi H*, Kobayashi M,
Miyazaki A, Kajiya S, Fujita R, Maekawa N, Yamazaki
Y, Takaya A*, Nakamura Y, Furuya M, Sekiguchi T,
Shoji S. High-Efficiency Single-Cell Containment

2)

Microdevices Based on Fluid Control. Micromachines
(Basel). 2023 14(5):1027. doi: 10. 3390/mil4051027.

Aoyama R, Nakagawa S, Ichikawa Y, Inohara N,
Yamazaki Y, Ito T, Sugihira T, Kono M, Akiyama M,
O Takahashi H*, Takaya A* Ichikawa F, Nakano T,
Tanaka S, Koyano Y, Fujimoto M, Nufiez G, Shimojo
N, Nakamura Y. Neonatal skin dysbiosis to infantile

3)

atopic dermatitis: Mitigating effects of skin care. Allergy.
2024. doi: 10. 1111/all. 16095.

H7E-E ~23—21

Joint Research for Fight against Rubella in

Chiba City by University, Health Center and
Medical Association

Kazuto Tamai
(Infectious Disease Control Committee, Chiba City
Medical Association)
Hiroaki Ochiai
(Chiba City Health Center)
Naruhiko Ishiwada
(Medical Mycology Research Center, Chiba University)
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HERBR

FAE DL BIMITHETH S MR T 7 F > 5 H5EH
PRSI, ERYMER L7212 b D S TR
T F O BEERRDRIZEEIMH A T
. TN T, EFECmMATMAEREEE LT, ik
AR R MBTUR M OE N EG, o OREE - K
BRI 2 PUAMAEDI G, S AR w2 ToAE
MEE LIeMRY 7 F Y BRBIK 24T > T b . RIEE
b TRENELEORGRE I L b 7zl F L L O
EH O MBHURRERAE, MRY 7 7 v BETY
E2, BAEHRE IR L 22RICef R L, TR
THEE - @z oA L7z, TR REDT, TENEMS
& TR L SR A RET L, PRI R A 0
BjxiTo72.

20234F12H F T, PUMR M A 1358, 23304 (15 23 ¢
45, 9490, T3S © 12, 2841F), MR 77 7 F > 3 13
19, 262 ([EIZH3E © 9, 498fF, T-IEH 3 1 9, 7641F) 3
RS A

2B B PO MW RII34% TH ), HidE
£ (33%) LHEL T EBELIMPHA TV, —
75, TR HEEOFERI UL H — 2 o F H Ak S
nNTHY, W% 20, 20~30m B Ko7 F Tt
RASNEL R B AR CHZE 2RI L T B (a1 ARk
LTROLNTW, SNEDRIFEH 1H=2—2
Lo =L LCTHENB L OTEBEMEIZT 4 — K3y
7 LTwh, $7, WIRHART 7 F VAR ERIC
BWTHEEL.
seRE ~23—22
Analysis of toxin-producing and disinfection-
resistance genes of methicillin resistant
Staphylococcus aureus isolated in neonatal
intensive care unit in a pediatric facility

Tadashi Hoshino
(Division of Infectious Diseases, Chiba Children’s
Hospital)

Naruhiko Ishiwada

(Medical Mycology Research Center, Chiba University)
Noriko Takeuchi

(Medical Mycology Research Center, Chiba University)

NICU T8 X h /- MRSA DHEEMHEE, &
RELREDBEIT

EF H
(T2 b i)
AR Z
(TR HRE R > 5 —)
P g1

(TERFERESEL Y 5 —)

R

T 3R = & 3 9% B O NICU, GCU T, 20174E11H ~
202247 3 HICERIRIHA & 0 40HE < 7z MRSA448k (BE
IR G R28 R, FE D A ARRION) & R RIC, BEN G L
POTH, B EABIET (lukS-LukF, fst, eta, eth), {HE:
S VEEIE T (qacd/B, smr) & OB OV CTENT %
HEOTWD . BEHR - HHEEM R T BA L 20224 12
T LTBY, 20234 F A RO &, —F BRI
L7225 ) MR & 47572

X5 & 72 - 7 MRSA @ POT f##T Cl, 3 FE$HO POT
#1 (106-183-32; 9 ¥k, 106-247-33; 6 ¥k, 106-145-71; 4
¥R) DB IEGAR D68 % % i T 7o HEEE ST
ZLIRR TR E 22 0, O MRD et bth, 2 ¥R ADS pol B 1T
Hotz (EHARL). HHEERIVEEET 6 THRIEE 7
D, WIND qacA/BIEIETH o 72 POTHL & 5 F i L
Z7, HHEEM ST T oMER /5 L 106-9-800
2 Bk, 106-221-1200 4 ¥k, &t 6 ¥k T s, gacA/BH b T,
105-145-71, 106-77-113, 110-68-33% 1 ¥k, &' 3 ¥k T
D A, 106-68-33, 106-77-1130 & 1 ¥k, &F 2 ¥k T
POl D BT o 72, BEWNEG % £ L9 v 3 1M
DPOTEOMRSATIE, WTFNOBEMkD %, BF
FEAEE T, HBSEM S a1 & BN &G & ORI
HELEE R RhoTz.

%8, tst, qacA/BHHLIZIGVE & 7 o 72 6 BRI, BEP IS
R, FBRAARBZENZN IRT D% b7z, 20234
X, SO6MREMRIZET ) LT R EE L 72, SRR
IAREROB A HEDLTFETH S .
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1. Rob Knight (UC San Diego (UCSD), USA)

“Scaling microbiome studies to address global problems”
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2. Satoshi Uematsu (Osaka Metropolitan University)
“An enterococcal phage-derived enzyme suppresses graft-
versus-host disease”

3. Eiryo Kawakami (RIKEN)

“Utilization of Al and data science in vaccine research”
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1. Hiutung Chu (UC San Diego (UCSD), USA)
“Host glycans shape early-life gut colonization and

immune modulation”
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2. Iliyan Iliev (Weill Cornell Medicine, USA) Diseases)

“The Evolution of Fungal Symbiosis Within the Host: “Controlling antibody breadth to mutating viruses”

An Immunological Perspective” 5. Hein Min Tun (The Chinese University of Hong
3. Kenya Honda (Keio University, RIKEN) Kong, China)

“Mining the gut microbiota to develop rationally “Role of early-life gut microbiome in orchestrating

designed microbial therapeutics” immune system”
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The 11k Slobal Metwora Forum on lnfzetion and
Synergistic

Innovation of Microbiology,
Mucosal Immunology and
Vaccinology Free to Atend SmEE

(Registration Required)

Rob Knight, university of California, San Diego

Scaling microbiome studies to address global problems

Satoshi Uematsu, osaka Metropolitan University

An enterococcal phage-derived enzyme suppresses araft-versus-host disease
Eiryo Kawakami, RIKEN

Utilization of Al and data science in vaccine research

Iliyan lliev, welll Cornell Medicina

The Evolution of Fungal Symbiosis Within the Host: An Immunalogical Perspective
Yoshimasa Takahashi, National Institute of Infectious Diseases
Controlling antibody breadth to mutating viruses

Hein Min Tun, The Chiness University of Hong Kong

Role of early-life gut micrabiome in orchestrating immune systerm
Kenya Honda, Keio University, RIKEN

Mining the gut microbiota to develop rationally designed microbial therapeutics
Hiutung Chu, university of California, San Diego

Host glycans shape early-life gut colanization and immune madulation

2/6(Thu}, 2025 Flashtalk 1200 & Poster Session 1500 .m sag

Lectura Room 1, 3, Active Learning Space e

Research Building of Medical Science, Chiba University R
Application

2/7(Fri), 2025 Invited Speakers’ Talk 930~17.00  Site (Japanese)

Conference Room 1

Research Bulding of Medical Science, Chiba University @@

Organizing committee bl
Yoshiyuki Gate (Chiba University) Application
Hein Min Tun {The Chinese University of Hong Kong) Site (English)
Mitsutoshi Yoneyama {Chiba University)

Naruhika Ishiwada {Chiba University)  Akira Watanabe (Chiba University)
Shinobu Saijo {Chiba University) Akiko Takaya (Chiba University)

SIMV Medical Mycology Research Center, Chiba University
C O Tel: 043-226-2495 {ex. 5904] E-mail: vab5903@chiba-u.jp
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2024 Scientific Meetings & Seminars
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