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Preface for the FY2025 Annual Report

In recent years, our country has rapidly become one of the world's leading super-aged societies.
Along with an increase in respiratory diseases such as chronic obstructive pulmonary disease
(COPD) and cancer, opportunistic infections are also rising due to age-related immune decline,
advances in medical care, and the growing prevalence of chronic diseases. Among these, fungal
infections are increasingly recognized worldwide as a serious public health concern. Economic
globalization has further increased the risk of fungal diseases being introduced from overseas. In
addition, difficult-to-treat and life-threatening fungal infections have emerged as global challenges,
including COVID-19-associated pulmonary aspergillosis, high-fatality mucormycosis, and, more
recently, infections caused by Candida auris. In response, the World Health Organization (WHO)
in October 2022 identified fungal infections as an international threat and published the Fungal
Priority Pathogens List. In 2025, the WHO also reviewed research trends and challenges in
antifungal drug development and called for stronger research efforts. Against this background, the
role of the Medical Mycology Research Center at Chiba University is expanding, with growing
expectations for its contributions to basic research, clinical practice, and international collaboration.

The Center was re-accredited by MEXT in FY2021 as a joint-use and joint-research hub for
infectious disease science, integrating mycology with immunology, microbiology, and
bioinformatics. Since then, including FY2025, it has promoted collaborative research with
universities, medical institutions, and industry, while advancing education in infectious diseases
and immunology and contributing to clinical activities at the affiliated hospital. Internationally, the
Center has continued active collaborative research through frameworks such as SATREPS. As part
of MEXT's National BioResource Project (NBRP), it manages the collection, preservation,
genomic analysis, and distribution of pathogenic fungi and actinomycetes and also conducts
training programs, with the 37th course held in FY2025. In parallel, basic, translational, and
clinical research by individual groups and outpatient infectious disease services at the affiliated
hospital have been maintained.

The Center also collaborates across the university to strengthen research and education in
infectious diseases, immunology, vaccines, and antimicrobial resistance, and contributes to
graduate and undergraduate teaching, including a systematic immunology lecture series started in
FY2025. Through joint research, bioresource activities, multidisciplinary studies, and education,
the Center seeks continued development.

We sincerely thank the members of the Steering Committee, visiting professors and associate
professors, and all collaborators for their support, and we look forward to their continued
cooperation.

February 2026

Chihiro Sasakawa PhD,

Director of the Medical Mycology Research Center, Chiba University
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Project for Immune Response in Infectious Diseases

RIIP I (RYSE) a7 b

Summary (WFZERE%)

'The innate immune system plays a crucial role in defending the host against infection by various pathogens.

We focus on antiviral innate immunity, particularly the molecular machinery for detecting viral RNA via
retinoic acid-inducible gene I (RIG-I)-like receptors (RLRs), including RIG-I, MDA5, and LGP2, as

well as the 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.

KRR B AR BN,

HRGE L ERRBIC I > THHLTITPA TS . AT Y27 b T

&, AV RRERGICISE L HAR A8 M 12 H L, RNA & ¥ 3 — RIG-I-like 2% (RLR:RIG-
I, MDA5, LGP2® 3 ) 12X %7 4 VAHKIEH S RNAKRAD 73 TR0 L, ZhilX > THl &
B ENBREIRE Y FFVOEFBBEZ RN T2 2 212X, 74 VA BRYEIHN T 2 8 7= bl

WISIZO LA Z/ 2 L2 HIGT .

Professor Mitsutoshi Yoneyama
Assistant Professor Koji Onomoto
Research Technician Yuna Aoki

Research Promotion Technician Haruko Munakata

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 dense aggregates of RNA and
proteins that form in response to various cellular stresses.
Virus-induced SGs, known as antiviral SGs (avSGs), play a
crucial role in regulating retinoic acid-inducible gene I-like
receptors (RLRs)-mediated antiviral innate immunity.
However, the regulation of avSG formation remains not fully
understood. In this study, we demonstrate that TAR-RNA
binding protein (TRBP), an RNA silencing regulator,
negatively regulates type I interferon (IFN) expression by

inhibiting avSG formation in response to RNA virus

4 SE T

FBEEI L v v — s

# N QI 7
B % RN
Hom oM OB HA Kb
o oWk B Sy BT

infection. Overexpression of TRBP inhibits both IFN-f
promoter activity and avSG formation following viral infection
or the viral RNA mimic, polyinosinic-polycytidylic acid
transfection. TRBP knockout cells exhibit enhanced

phosphorylation and activation of IFN regulatory factor-3
(IRF-3) and increased IFN-B mRNA expression compared

% RNA virus

* RNA silencing A
Type | IFN system

Figurel. TRBP modulates RLR signaling by inhibiting PKR-
mediated antiviral stress granule formation.
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to wild-type cells. Additionally, depletion of G3BP1 and
G3BP2, which are essential for SG formation, abolishes the
inhibitory effect of TRBP on IRF-3 phosphorylation.
Mechanistically, TRBP physically interacts with double-
stranded RNA (dsRNA)-dependent protein kinase R
(PKR), a key kinase involved in avSG formation, via its
dsRNA-binding domains, and inhibits PKR activation. In
summary, our findings reveal a novel function for TRBP as a
negative regulator of RLR-mediated signaling through PKR-
dependent inhibition of avSG formation (Figure 1).

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, RLRs detect virus-derived non-self
RNA in the cytoplasm and activate the downstream signaling
via direct interaction with the adaptor molecule,
mitochondrial antiviral-signaling protein (MAVS). 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, 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 severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2), using a library of
over 300 natural compounds prepared by the Faculty of
Pharmaceutical Sciences at 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

target.

Publications

1) Onomoto K, Sakai M (equal contribution), Watanabe
M, Fukao A, Sakamura Y, Miyao M, Tomohiro T,
Yamashita A, Fujiwara T, Takahashi T, Ui-Tei K,
Yoneyama M*: TRBP modulates RLR signaling by

inhibiting PKR-mediated antiviral stress granule

formation. Sci Rep, 15(1):20678, 2025.
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Project for Cytokine Research

VWP I (M4 v A4 Y) Fudzs b

Summary (WFZERE%)

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.

BRI, ZHEZ R MR AR LD ICIR 22 IS 2 C LIS X Y EEESFHER SR —D20 Y
ATHTHY, TOMFFICBOTHA M A4 Y EPLHEEHZHS TS . 2 OFHHIZRIZ DD
iEdE, MO RE TR, RERZHROLTIMADI AT LORETHLIEND, TALERA
TAHEHA b AA YOREEHMDB I ERIFFICEETHD . AT T 27 TR, EEMEBHE R SO
BOWEBBRIZB T 294 b A4 2 ORFZHYIL, B IITHi - 20BN S F2 i 2 &

YHWET 5.
Associate Professor Shinobu Saijo HE # ¥ Pk 2
Research Assistant Professor Fabio Seiti Yamada Yoshikawa )] . Fabio Seiti Yamada Yoshikawa
Research Promotion Technician Junko Minakuchi ok B kO BT

1. Dectin-1 and Dectin-2 in innate immunity against

fungal infection.
Saijo S and Yoshikawa YFS

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 Fec
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-kB axis,

resulting in the activation of various genes including those
encoding pro-inflammatory cytokines. Both B-glucans and
o-mannans are major cell wall components of fungi including
Candida albicans (C. albicans) and Pneumocysz‘is carinii (P
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. The C-type lectin receptor Dcir (Clec4a2) restrains
Aspergillus fumigatus elimination by limiting the

degranulatory activity of neutrophils

Fabio Seiti Yamada Yoshikawa!, Rikio Yabe'?, Shota
Torigoe3*?, Sho Yamasaki'3%7, Shinobu Saijo!

! Division of Molecular Immunology, Medical Mycology

6 FHERY HREFMEL Y 5 W5 $29% 2025



Research Center, Chiba University, Chiba, Japan.

2 Cancer Immunology Project, Department of Diseases &
Infection, Tokyo Metropolitan Institute of Medical Science,
Tokyo, Japan.

3 Laboratory of Molecular Immunology, Immunology
Frontier Research Center, Osaka University, Osaka, Japan.
* Department of Mycobacteriology, Leprosy Research Center,

National Institute of Infectious Diseases, Tokyo, Japan.

5 Research Center for Biosafety, Laboratory Animal and
Pathogen Bank, National Institute of Infectious Diseases,
Tokyo, Japan.

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

" Center for Infectious Disease Education and Research

(CiDER), Osaka University, Osaka, Japan.

C-type lectin receptors (CLRs) are innate sensors crucial
for antifungal and antimycobacterial responses, contributing
to host defenses against pathogens, including the ubiquitous
mold Aspergillus fumigatus. Dendritic cell immunoreceptor
(Dcir) modulates immune responses by limiting the
development of inflammation and autoimmunity; however, its
involvement in fungal infections has not been previously
established.

Wild-type and Dcir-knockout C57BL/6] mice were
infected with 4. fumigatus intratracheally to establish a model
of pulmonary aspergillosis. For in witro analysis, neutrophils
were purified from the bone marrow and incubated with A4.
fumigatus hyphae.

Mice lacking Dcir exhibited improved clearance of 4.
fumigatus from the lungs, while tissue inflammation-assessed
by phagocyte recruitment and inflammatory cytokine levels
within the lungs-did not change significantly compared to
Dcir competent mice. Neutrophils from Dcir-deficient mice
exhibited enhanced killing of 4. fimigatus hyphae, attributed
to higher degranulatory activity, triggered by intracellular
Ca?* mobilization.

The results indicate a potential association between Decir
and downregulation of signalling pathways associated with
neutrophil exocytosis. Thus, Dcir is a potential novel fungal
sensor that, unlike other CLR family members, primarily

fine-tunes host effector responses.

3. Dectin-1 and dectin-2 drive protection against

Sporothrix brasiliensis in experimental sporotrichosis

Fabio Seiti Yamada Yoshikawa!, Sandro Rogerio de Almeida?,
Shinobu Saijo!, *

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

2 School of Pharmaceutical Sciences, Department of Clinical
e Toxicological Analysis, University of Sdo Paulo, Sio
Paulo, Brazil

The emerging fungal pathogen Sporothrix brasiliensis has
been responsible for epidemic outbursts of sporotrichosis in
Latin America, particularly Brazil, in recent years. The
higher aggressiveness of the infection and its zoonotic nature
are hallmarks of the pathogen, but the immunological markers
of protection are not fully characterized. The C-type lectin
receptors - dectin-1 and dectin-2 - drive key antifungal
responses, and here we aimed to uncover their contribution
against S. brasiliensis in a murine model of disseminated
sporotrichosis. Wild-type, Dectin-1 and/or Dectin-2
knockout, and IL-17A/F knockout C57BL/6] mice were
challenged with §. brasiliensis in a model of systemic
infection. Animals were monitored for parameters as survival
and body weight loss. Immunological analyses as assessment
of cytokines and immune cell profiling were conducted in the
livers. We showed that the receptors are essential for host
survival, necessary to limit the fungal dissemination, and that
their main effector functions can be related to shaping the T
cell response, notably the cytotoxic CD8+ and Treg cell
populations, instead of a conventional TH17 profile. While
we also observed a contribution of IL-17 in the host defense,
the cytokine is not involved in the restriction of the fungal

growth.

Publications

1) Yoshikawa FSY, de Almeida SR, Saijo S. Dectin-1 and
dectin-2 drive protection against Spororhrix brasiliensis in
experimental sporotrichosis. Front Immunol.

25;16:1668445. 2025
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2) Yoshikawa FSY, Yabe R, Torigoe S, Yamasaki S, Saijo S. Shoji M, ImaiY, Sato K, Ishii K, Hara H, Yamasaki S,

The C-type lectin receptor Dcir (Clec4a2) restrains Saijo S, Iwakura Y, Kawakami K, Kanno E. Contribution

Aspergillus fumigatus elimination by limiting the of CARD? signaling to wound healing in skin promoted

degranulatory activity of neutrophils. Front Immunol. by topical administration of heat-killed Enterococcus

16:1639400. 2025 faecalis strain KH2 and the involvement of Dectin-2.
3) Kurosaka S, Tanno H, Hirose M, Kamada W, Front Immunol. 16:1550934. 2025

Takayashiki R, Sone I, Sato Y, Watanabe T, Ishi S,

3 FHERY HREFMEL Y 5 W5 $29% 2025



Project for Host-Microbial Interactions in Symbiosis and Pathogenesis

®IEP I (4w - 7Ty 7 )

Summary (WFZERE%)

The gastrointestinal tract is a unique organ that is constitutively exposed to various antigens, including
dietary materials, commensal bacteria, and fungi. To exclude pathogens and create a symbiotic environment
for non-pathogenic microorganisms, intestinal epithelial cells (ECs) and immune cells contribute to
maintaining homeostasis of the intestinal microenvironment. Disruption of a symbiotic relationship between
host and commensals predisposes to the development of pathogenic infections, inflammatory bowel diseases,
and systemic disorders such as obesity and cancers. Therefore, it is essential to understand the mechanisms
underlying 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 establishing intestinal homeostasis and develop novel therapeutic approaches
to treat diseases, including bacterial and fungal infections, that result from disruption of this homeostasis.

W S RETEDUR R B AR - B % ES MM TURICH RSN TO 3R LA TH 5.
NS B DOHUIIHL S 2 720, B8 TR & BRI 2 I AR L 72 28 6 9 e &
HEER U, FE PR A & Je A3 2 IR 2 IR % & & THhAE OHEEMMHIFICHF S LTS . ZoEN
P & I BROMHEE, SOETERRBICRE SN2 EREBDOA L O, LSRR L &0k
TEORBIIEDRM L 2B 00, IENBAEW L DI 27 4258 REMNE & ERHNRIC X %
BRI A7 2285 L RELEMETDH L. AT Y27 FTRE, WELBNHNEP
BaNER & OIVERRRE 2 W] S 2 L, BNBZEWIC X 2 B W YERER & 2 7 A oW & T DRl
Ko THEZRI SN LKA A, FHICHITE L HREBRIYEDRRIEOMEZ HNE LTV 5.

Associate Professor Yoshiyuki Goto E 5 % BEE FzE

Post Doctoral Fellow Bonita McCuaig AN B F=—% /7%
Research Promotion Technician Sayaka Hasegawa Bl ik B ER/INIREH
Research Promotion Technician Minami Hirayama B M #li ok B S 53]
Research Promotion Technician Miyukj Yamaguchi e S T (= S | === =4

1. Commensal bacteria and the host immune system An extensive number of microorganisms colonize the host’s

regulate 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. 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 host diseases,
including infections and inflammatory bowel diseases, it is
unclear how these commensal fungi colonize the gut and
regulate host physiology. In addition, C. a/bicans is known to
cause disease in immunocompromised hosts and to

disseminate to systemic compartments, a process termed

THRY BEREFAMRELY S WG H29% 2025 9



invasive candidiasis, one of the most serious infectious
diseases worldwide. Importantly, colonization of the gut by
C. albicans triggers invasive candidiasis. Therefore, it is crucial
to identify how C. albicans colonizes in the gut. In this study,
we aim to elucidate the mechanisms by which commensal
fungi colonize the gut and influence the development of host
diseases. We find that commensal bacteria prevent C. albicans
colonization 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 the gut immune
system regulate fungal colonization and develop novel

therapeutic approaches for the treatment of infectious diseases.

Wild-type

A rrr
e LT 14

T
s 200 oA XXXX

-CEE e

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

Ampicillin treated

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 on the terminal carbohydrate
moiety expressed on intestinal epithelial cells are catalyzed by
fucosyltransferase 2 (Fut2). Epithelial a1, 2-fucosylation is a
symbiotic factor that mediates host-microbiota interactions.
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 in both mice

and humans and predisposes to the development of

10 TS FEESIEL Y 5 — s

inflammatory diseases, such as Crohn’s disease. Despite the
importance of intestinal and systemic homeostasis, the
molecular and cellular mechanisms underlying 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

‘\?4
o

ILC3 CD4 T cells

Fig 2. The inductive and regulatory mechanism of epithelial
o1, 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

Fecal IgA levels, as well as the number of T helper 17
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(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 inducing IgA, the
mechanism by which SFB stimulates IgA induction is still
unclear. In addition, the characteristics of microbes that
induce IgA are not yet fully understood. This study aims to
identify 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 and systemic IgG

immune responses. These studies will lead to the development

of novel strategies for optimal mucosal vaccines.

Publications

1) Amatsu S, Matsumura T, Morimoto C, Keisham S,
Goto Y, Kohda T, Hirabayashi J, Kitadokoro K,
Katayama T, Kiyono H, Tateno H, Zuka M, Fujinaga
Y. Nat Commun. 16: 10442, 2025

2) 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, lino R, Moriya T, Murata T. Na+-V-ATPase
inhibitor curbs VRE growth and unveils Na+ pathway
structure, Nat Struct Mol Biol. 32: 450-458, 2025
(* Contributed equally)
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Project for Control of Infectious Diseases
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Summary (WFZERE%)

Excessive antibiotic exposure can induce bacteria into a dormant state, enabling survival in harsh
environments. This phenomenon, attributed to “persister” cells, contributes significantly to the emergence
of drug-resistant strains and the pathogenesis of intractable conditions such as chronic bacterial infections.
In this project, we aim to elucidate the molecular mechanisms regulating persister formation and
maintenance, utilizing models of systemic and persistent infections, to facilitate the development of novel
compounds targeting dormant cells. In the current fiscal year, we established a methodology for analyzing
antibiotic-exposed bacteria at the single-cell level using fluorescently labeled antimicrobial compounds and
fluorescent protein expression. This approach allowed us to identify novel roles of key factors involved in
bacterial survival and recovery.

M EIRETH OO N DIREZ A ICREE T2 ERIRREBE 20, B ZERETOELFTHI L
TE L. COBRIIIEA R B ME bR & EOMRTEMIAREYED KN L %5 . AT
V27 bTIE, WIEGHNE O 42 B IRYRE I & R RRARRE7E 2 3l U TR o 751 B8 2 T L
WA 2 H3 T X 287 eGPl Z HIEL TWw 4 . AEEE, SOBER L 729iR LS E08
¥ N BB E R LT, PIRSRICIRE SN SMEZ — Ml L~V T % Fikem L.

DFHFICE Y, M OEAE L MBI D 2 HiBH FOR#EZ 3R L.

Professor

Akiko Takaya

1. The Role of DnaJ in Regrowth after Fluoroquinolone

Exposure
Masato Suzuki!, Hiroki Takahashi?®, Akiko Takaya'**

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

? Medical Mycology Research Center, Chiba University

3 Plant Molecular Science Center, Chiba University, Japan

Fluoroquinolones are indispensable in clinical practice, yet
the rising prevalence of resistance remains a critical global
concern. Prior to the acquisition of stable genetic resistance,
bacterial survival strategies that enable persistence under lethal
antibiotic concentrations likely facilitate the subsequent
emergence of resistance. Antibiotic-induced protein

aggregates (PAs) have been implicated in the transition to

# 7R WY

dormancy, with current models suggesting that chaperone-
mediated PA disaggregation upon antibiotic removal is
essential for regrowth. Although PA clearance involves the
DnaK chaperone system, the specific contribution of its co-
chaperone, DnaJ, remains poorly defined. In this study, we
investigated the role of Dna] by analyzing PA dynamics in a
Salmonella enterica serovar Typhimurium dnaf deletion mutant
during and after ciprofloxacin (CPFX) exposure. To decouple
dormancy induction from regrowth recovery, we utilized a
microfluidic platform combined with time-lapse fluorescence
microscopy to track individual cell fates. During CPFX
exposure, intracellular PA levels in the dna/ mutant were
comparable to those in the wild-type strain. However,
striking phenotypic differences emerged following CPFX
removal. While wild-type cells effectively managed existing
PAs and resumed cell division, a significant proportion of

dnaJ mutant cells failed to divide, instead undergoing
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sustained filamentous elongation. Notably, these mutant cells
exhibited the de novo formation and massive accumulation of
multiple PAs during the post-exposure phase. These findings
challenge the prevailing model that emphasizes the
disaggregation of pre-existing PAs as the primary requirement
for regrowth. Instead, our data suggest that Dna] is critical
for suppressing renewed PA formation and excessive
accumulation during the metabolic reactivation phase.
Collectively, these results demonstrate that while DnaJ is
dispensable for limiting PA formation during initial antibiotic
stress, it is essential during the recovery phase to prevent
proteostatic collapse and ensure the successful resumption of

bacterial proliferation.

2. Autoaggregation-associated Carbapenem Tolerance
Mediated by mrkH Inactivation Identified from a
Cohort of Klebsiella pneumoniae Species Complex
Clinical Isolates

Natsuki Yamanaka!, Hiroki Takahashi!, Nozomi Takahashi?
Hina Saito!, Ryoya Yamamoto!, Yoko Kusuya?, Shota Murata’,
Kazuyuki Mataushita!, Taka-Aki Nakada!, Akiko Takaya'**

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

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

3 Plant Molecular Science Center, Chiba University, Japan

* Department of Emergency and Critical Care Medicine,
Chiba University Graduate School of Medicine, Chiba, Japan

5 Division of Clinical Laboratory, Chiba University Hospital,
Chiba, Japan

This study aimed to elucidate the phenotypic and genetic
basis of carbapenem tolerance in Klebsiella pneumoniae species
complex bloodstream isolates not harboring carbapenemase
genes, with a specific focus on the role of multicellular
behaviors. Fifty clinical isolates from bloodstream infections
were screened for reduced susceptibility to meropenem,
resulting in the selection of five carbapenemase-negative
strains (MIC 1-2 mg/L) for in-depth analysis. Through

whole-genome sequencing, time-kill assays, and plasmid-

based gene expression assays, coupled with phenotypic
assessments of autoaggregation and biofilm formation, three
of these strains were identified as carbapenem-tolerant. Two
strains carrying blapua-1 exhibited reduced meropenem activity
and enhanced survival following drug exposure. Notably, one
isolate showed sustained survival associated with a frameshift
mutation in m7kH, which led to the downregulation of mrk4
expression and enhanced autoaggregation. Complementation
with wild-type mr&H successfully reduced this tolerance.
Furthermore, the disruption of cellular aggregates significantly
decreased bacterial survival, indicating that aggregation
provides critical physical protection against meropenem.
These findings identify mrZH-linked autoaggregation as a
novel mechanism of carbapenem tolerance in Klebsiella
isolates. Overall, this study underscores the significant role of
multicellular behaviors in antibiotic resilience and highlights
the clinical relevance of non-carbapenemase-mediated

tolerance mechanisms.

Publications

1) Yazawa T, Nakajima M, Takaya A, Nemoto T. Bis-
Pseudoindoxyls: A compact fluorophore with red-shifted
absorption and fluorescence for bioimaging applications.
Org Lett. 27(46):12892-12897, 2025

2) LuY, SetoY, HaraY, Takaya A, Uchida M, Kusuya Y,
Ishibashi M, Nakamura Y, Takahashi H. Comparative
genomics of Nocardia tsunamiensis IFM 10818, a new
source of the antibacterial macrolide nargenicin A.
Microbiol Spectr. 13(12):e0122025, 2025

3) Kuribara T, Yuba H, Saito H, Takaya A, Ishibashi M,
Nemoto T. Total synthesis and antibacterial activity of
5-geranyloxy-7h-hydroxycoumarin and murrayacoumarin
A. Chem Pharm Bull (Ta/eyo). 73(5):484-487, 2025

4) Tshikawa F, Takahashi K, Takaya A, Tanabe G,
Homma M, Uchihashi T. Dynamic oligomerization
processes of Bacillus subtilis ClpP protease induced by
ADEP1 studied with high-speed atomic force microscopy.
ACS Omega. 10(7):7381-7388, 2025

5) HaraY, Nakamura A, Manome T, Takaya A, Takahashi
H, Ban S, Yaguchi'T, Ishibashi M. A new diterpenoid,
carneadiol, isolated from Nocardia carnea IFM 12324.
J Nat Med. 79(2):435-440, 2025.
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Project for Innate Immunity
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Summary (WFZERE%)

Toll-like receptors (TLRs) are innate immune sensors that recognize molecular structures of pathogens.

While TLRs play a critical role in the early response to infection, they also recognize host-derived molecules

as endogenous ligands and induce non-infectious chronic inflammation. Our research aims to elucidate the

mechanisms by which endogenous ligands such as nucleic acids activate TLRs, and to develop therapeutic

strategies for TLR-driven diseases.

Toll-like receptor (TLR) i, WilsAD 75 HiE 2 383k 9 2 HRWIERDZHNRTH 5 . TLRIZIERE
DMPISFCER R Z R 29— T, WEHROGF2HRE) 7Y Fe LT L, RO
BEHEIEZTIESRITIEAAMONTVS . A, KL EONKEEY A FATLR 2 HHLd %
AR = ALOMYIE  TLRIZK o THE S L BBOHMTEMEZ HIELTW5.,

Professor Kensuke Miyake
Associate Professor Ryutaro Fukui
Research Assistant Professor Ryota Sato
Assistant Clerk Haruyo Mor iya

1. Anti-human TLR7 antibody for therapeutic intervention

in systemic lupus erythematosus

Ryutaro Fukui'?!3, Yusuke Murakami?, Atsuo Kanno!, Yuji
Motoi'?, Atsushi Manno®, Tomohiro Honda?, Shinnosuke
Yamada', Jun Ishiguro® Takashi Kagari® Kensuke
Nakamura’, Michinori Kadokura’, Takashi Isobe?, Yoshiaki
Tomimori’, Jun Tanaka’, Giorgio Senaldi!, Toshiyuki

Shimizu", and Kensuke Miyake!!>!3

! Division of Innate Immunity, Department of Microbiology
and Immunology, The Institute of Medical Science, The
University of Tokyo, Tokyo, Japan

?Faculty of Pharmacy, Department of Pharmaceutical
Sciences & Research Institute of Pharmaceutical Sciences,
Musashino University, Tokyo, Japan

® Discovery Research Laboratories II, Daiichi Sankyo Co.,
Ltd., Tokyo, Japan

* Translational Science Department II, Daiichi Sankyo Co.,
Ltd., Tokyo, Japan
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5 Discovery Research Laboratories V, Daiichi Sankyo Co.,
Ltd., Tokyo, Japan

b Discovery Research Laboratories I, Daiichi Sankyo Co.,
Ltd., Tokyo, Japan

" Modality Research Laboratories II, Daiichi Sankyo Co.,
Ltd., Tokyo, Japan

8 Translational Research Laboratories, Daiichi Sankyo Co.,
Ltd., Tokyo, Japan

% Translational Science, Daiichi Sankyo, Inc., Basking Ridge,
NJ, United States of America

Clinical development, Daiichi Sankyo, Inc., Basking
Ridge, NJ, United States of America

UGraduate School of Pharmaceutical Sciences, The University
of Tokyo, Japan

Synergy Institute for Futuristic Mucosal Vaccine Research
and Development, Chiba University, Chiba, Japan

BMedical Mycology Research Center, Chiba University,
Chiba, Japan

Toll-like receptor 7 (TLR7) is an endosomal sensor that
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responds to both pathogen-derived and self-derived single-
stranded RNA (ssRNA). Responses of TLR7 to self-derived
ssRNA have been implicated in the development of
autoimmune diseases, such as systemic lupus erythematosus
(SLE). TLR7 antagonists and inhibitory anti-TLR7
monoclonal antibodies (mAbs) can protect lupus-prone
NZBWF1 mice from lethal nephritis. However, less is
known about TLR7 dependence and activation in human
SLE, as both TLR7 and TLRS8 respond to ssRNA in
humans. Here, we analyzed public databases and found that
TLR7 gene signature scores consistently elevated across
datasets, races, and SLEDAI scores compared to TLRS,
suggesting a deeper involvement of TLR7 in SLE
pathogenesis. To specifically inhibit human TLR7 responses,
we developed inhibitory mAbs against human TLR7.
Utilizing an inhibitory clone, we generated the humanized
mAb, DS-7011a. DS-7011a effectively inhibited TLR7-
mediated responses in plasmacytoid dendritic cells (pDCs)
and B cells. Furthermore, DS-7011a was internalized in a
TLR7-dependent manner and accumulated in B cells, pDCs,
conventional dendritic cells (cDCs), and monocytes/
macrophages. In this study, we describe the generation and
preclinical development of DS-7011a, which has the potential

to be a therapeutic option for the treatment of SLE.

Publications

1) Hirano Y, Ezaki W, Sato R, Ohto U, Miyake K,
Shimizu T*. Mechanistic insights into single-stranded
DNA degradation by lysosomal exonucleases PLD3 and
PLD4 from structural snapshots. Nat Commun. 2025
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2)

3)

4)

5)

Dec 11;16(1):11431. doi: 10. 1038/s41467-025-66261-
2. PMID: 41381514.

Shibata T, Okabe-Kibe K, Chen H, Yamaguchi K,
Koga D, Taoka M, Motoi Y, Sato R, Hsiao HW,
Fukui R, Kaneko N, Wang Z, Li Y, Wei W, Cai Z,
Furukawa Y, Nishimura EK, Kawano S, Moriyama M,
Nakamura S, Miyake K*. TLR7 responses to nucleosides
drive sialadenitis in Slc29a3-deficient mice. Int
Immunol. 2025 Dec 3:dxaf073. doi: 10. 1093/intimm/
dxat073. Epub ahead of print. PMID: 41332187.

Fukui R*, Murakami Y, Kanno A, Motoi Y, Manno A,
Honda T, Yamada S, Ishiguro J, Kagari T, Nakamura
K, Kadokura M, Isobe T, Tomimori Y, Tanaka ],
Senaldi G, Shimizu T, Miyake K*. Anti-human TLR7
antibody for therapeutic intervention in systemic lupus
erythematosus. Int Immunol. 2025 Sep 2:dxaf046. doi:
10. 1093/intimm/dxaf046. Epub ahead of print. PMID:
40910948.

Miyake K*, Shibata'T, Sato R, Fukui R. Innate immune
responses to lysosomal nucleic acid stress. ] Biochem.
2025 Jul 31;178(2):89-96. doi: 10. 1093/jb/mvaf011.
PMID: 40037613; PMCID: PMC12319223.
Matsuo-Dapaah ], Alshaweesh ], Lee MSJ, Hayashi T,
Dash R, Kuroda M, Tainaka K, Ozawa M, Kuratani A,
Yamamoto M, Liu K, Fukui R, Miyake K, Kobiyama
K, Rénia L, Ishii KJ, Coban C*. IFNy-inducible Gbp4
and Irgb6 contribute to experimental cerebral malaria
pathology in the olfactory bulb. mBio. 2025 Aug 13;16
(8):e0124925. doi: 10. 1128/mbio. 01249-25. Epub
2025 Jul 3. PMID: 40607809; PMCID: PMC12345229.
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Candida phenome project
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Summary (WFZERE%)

Pathogenic yeasts, Candida glabrata and Candida auris, have attracted increasing attention as major
challenges in infectious disease treatment due to the recent rise in antimicrobial resistance. In particular, C.
auris has caused outbreaks in healthcare settings worldwide, and its control and prevention have become an
urgent international public health issue. To address these challenges, our laboratory has utilized an original
genome-wide mutant platform of C. glabrata to advance the development of novel antifungal agents and to
identify and functionally characterize genes involved in pathogenicity.

In November 2025, we were invited to present our research on antifungal drug development at a
symposium of APCCMI 2025 (The 20th Asia Pacific Congress of Clinical Microbiology and Infection) held
in Bangkok. In fiscal year 2025, we published a paper describing CRISPR-Cas9-based genetic engineering
technologies applied to four pathogenic Candida species, including C. auris. In addition, we conducted
comparative analyses of the pathogenicity of C. auris and C. glabrata, with particular emphasis on evaluating
the efficacy of antifungal agents against C. auris following phagocytosis by macrophages. This study provided
new insights into how adaptation mechanisms within the macrophage environment influence antifungal
resistance and pathogenicity. Furthermore, we identified growth-inhibitory compounds against C. auris and
are continuing studies to elucidate their mechanisms of action and assess potential side effects.

In terms of education, we accepted one research student and provided research training to foster the
development of early-career researchers. Ongoing research projects are supported by external funding,
including one Grant-in-Aid for Scientific Research (B), two Grants-in-Aid for Scientific Research (C),
one Grant-in-Aid for Exploratory Research, one JSPS Research Fellowship, one AMED grant, and three
private research grants. Using these funds, we have promoted functional analyses of previously
uncharacterized genes involved in pathogenicity. In addition, we have advanced analyses of microbial
structural features and pathogenesis through the development of electron microscopy-based techniques,
collaborative research, technical training, and research support.

As outcomes of these efforts, we published two original research articles led by our laboratory and one co-
authored article, thereby providing foundational insights that contribute to the advancement of research in
infectious disease therapeutics.

W EYERERECd % Candida glabrata 35 X O Candida auris \Z | JT4FE O BRI EE QI LE ) BRIRE R
PCBT L EELPFELE LTHEHSIATW S . FICC. auris i3, AR MOEHRBILICEWTTY M7
VA 7 RESNTEY , TOHIEE N RIFEEHICHORBEOREL L oTWVD . b DRI
5720, ARETIMAHE L C. glabrata DEBIETRERT S v b 74— 2 &IGAIL, Bl
PIHREBE ORI % & TR ENEIC B 59 2 85T D & BRAEMT 2 D T X 72,

20254E11 3 W2 N v a2 7 THIfE & 1 7ZAPCCMI 2025 (The 20th Asia Pacific Congress of Clinical
Microbiology and Infection) ® ¥ ¥ KTV 7 LMIHFF SN, PIHRIRMATEICH T 2 ERR TR L
7o, WM 7RI, C. awris & & CRIRYE Candida g 4 Wil %2 315 & L 72 CRISPR-Cas9 % I\ 7238 {2 ¥
BEBWICHT 2L ERBE L. £72, C. aurisk C. glabrata D Wi PE % LRGN L, i~ 7
77— VHARRICBT S C. auris (TS 2P FHBOIENTMZ 1T 2. AWEICKY, vr07 7 —
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VNN OSBRSS AN VE S & ORIEVEIC RIT T RBIC OV THi 2 RAR 2/, 61, C
auris \ZXP9 B EFHELGWZE WKL, 2 O1EHRE QMW B X ORIVETEHC B9 % BF 78 2 Rkt L

TWwa.

HHEWTIZEE 1 22T AN, RFEZECTETFMAEREOBTR LT o7 JHBEEE LT
&, FHFEERRIZEB (1 1F), ZHBOEZEC (2 1F), WiZEmise (1 1F), $EafERI3EE (1 4), AMED (1
1), IKHBESE (31F) ICX2MAEREISETNTH L. ShoOMEREZEN L, WIEEICHS
A ARAERFHE OB 2 MM U7z, 72, AW OR SRR L MBI 2 T icow
T, ELHMEBE M7 EiiibsE, RS, Sl 3E s & OBFFE ik 2 e L7z,

CNHDERE LT, FRERTMIC X 2 HFW X 2 ik X O3t

DFERICE§ 2 LM M 2R L7z,
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Associate Professor HirOji Chibana
Research Technician Azusa Takahashi
JSPS Research Fellow Michiyo Sato

Grand Fellow Masashi Yamaguchi

Research Promotion Technician Kaname Sasamoto

Kazue Tsuda

Research Promotion Technician

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-a/bicans 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
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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.

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

address this, we evaluated the fungicidal effects of AMPH-B
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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)

18

The transcription factor CgHaal plays a role in virulence
of the pathogenic yeast Candida glabrata. Salazar SB,
Pedro NA, Silva S, Mil-Homens D, Pimenta A,
Wlodarczyk M, Szwed-Georgiou A, Sasamoto K,
Chibana H, Michlewska S, Rudnicka K, Fialho A Mira
NP. FEMS Yeast Res. Jan 3025:foaf054. doi: 10. 1093/
temsyr/foat054. 2025.

CRISPR-Cas9 RNP-mediated deletion of ERG25 in

non-albicans Candida species including Candida auris.
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3)

1)

Michiyo Okamoto, Kaname Sasamoto, Azusa
Takahashi-Nakaguchi, Zhao Fujiang, Masashi
Yamaguchi, Hiroji Chibana. Medical Mycology Journal.
66(2):35-43. doi: 10. 3314/mmj. 24-00023. 2025
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. Med Mycol J. 66
(2):45-50. doi: 10. 3314/mmj. 24-00029. 2025.

Invited lecture

Antifungal Development with Molecular Biology. Hiroji
Chibana, The 20" Asia Pacific Congress of Clinical
Microbiology and Infection. Bangkok, Thailand. 2025
11 2-4.
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Project to Link Basic Sciences and Clinical Researches
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Summary (WFZERE%)

We have been conducting basic and clinical research, primarily on fungal infections, while examining
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 the Japanese Society for Clinical Microbiology, and we provide
consulting services on fungal diseases from all over the country (ca. 400 cases in 2024). Regarding our
research activities, we are investigating various aspects of systemic mycoses in collaboration with numerous
universities, hospitals, and medical institutions, including the NIID, JIHS. 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 strategies.

The SATREPS project between Siao Paulo State University of Campinas, Brazil (UNICAMP), and
MMRC was completed in 2022; however, we continue a collaborative study with UNICAMP, including the
acceptance of Brazilian students.

BAECBT S [HEREY) 77 VY A ¥y —| (WARREREZ &) & LT Tl I ik
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Research Promotion Technician

Yasuko Koga

Research Promotion Technician

Kyoko Inoue

1. RttA, a Zn2-Cyss transcription factor in Aspergillus

fumigatus, contributes to azole resistance.
Toyotome T, Takahashi H, Watanabe A, Hagiwara D.

Aspergillus fumigatus is a common environmental fungus
and the leading cause of aspergillosis, an opportunistic
infection in humans and animals. The mortality rate of
aspergillosis remains high despite antifungal treatments, with
azole antifungals, such as voriconazole, being the primary
treatment. However, resistance to azoles is increasing, partly
because of environmental exposure to agricultural fungicides.
In a previous study, we identified the protein RttA to be
involved in azole susceptibility. To further understand the role
of RttA in azole resistance, we conducted RNA-Seq analysis
and functional analyses by constructing RttA deletion and
overexpression strains. The transcriptome data revealed that
RttA contains a Zn,-Cyss domain and may function as a
transcription factor. Furthermore, six genes, including a
y-glutamyl transpeptidase gene (ggtA) and a homolog of
factor C (facC), were shown to be putatively regulated by
RttA. These findings suggest that RttA is involved in azole
resistance by regulating several genes, highlighting its
potential as a target for developing antifungal strategies

against A. fumigatus.

2. Cyp5lA Dysfunction Leads to Higher Susceptibility to
Azoles Including Fluconazole in Aspergillus fumigatus.

Majima H, Arai'T, Maruguchi N, Kamei K, Watanabe A.

Azoles target Cypb1A and Cyp51B in Aspergillus fumigatus.
Mutations in cyp514 are known as the primary mechanisms of
azole resistance. However, not all of them cause azole
resistance. Among them, mutations related to improved
susceptibility have not been reported so far. We found that

two isolates that carry frameshift or nonsense mutations in
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cyp514 are more susceptible to azoles, even to fluconazole
(FLCZ) (ICs: frameshift, 32 pug/mL; nonsense, 32 pg/mL)
compared to other azole-susceptible strains (ICs: > 256 pg/
mL). We investigated the contribution of these two
mutations to azole sensitivity and their effect on Cyp51A
functions.

We transformed an experimental strain, AfS35, by
replacing cyp51A™T with each of the mutated cyp574 and
measured its MICs to azoles. We also evaluated the functions
of mutated Cyp51A after suppression of Cyp51B, based on
the notion that Cyp51A and Cyp51B complement each other.

Induction of mutated cyp574 in AfS35 led to higher
susceptibility to FLCZ (ICso: frameshift, 32-64 ng/mL;
nonsense, 32 pg/mL). Transformants carrying either of the
mutated cyp574 could not survive when cyp51B was suppressed,
indicating that these cyp514 mutations result in Cyp51A
dysfunction. Furthermore, a cyp514-deleted mutant strain
also showed increased susceptibility to FLCZ (ICs: 32 pg/
mL), similar to ¢yp574 dysfunctional strains, while a cyp57B-
deleted mutant strain showed unchanged susceptibility (ICs:
> 256 pg/mL) from AfS35.

It was suggested that FLCZ can inhibit Cyp51B rather
than Cyp51A and that this unequal inhibition leads to higher
azole susceptibility of the two isolates harbouring Cyp51A

dysfunction.

3. Genomic Analysis of Terbinafine Resistance in
Microsporum canis Isolated from a Feline

Dermatophytosis.
Noji H, Watanabe A, Makimura K, Kano R.

Terbinafine (TBF)-resistant anthropophilic dermatophytes
have recently been isolated from human patients around the
world. Almost all TBF-resistant strains of dermatophytes
have the amino acid substitution in the squalene epoxidase

(SQLE) gene. In this study, we performed whole genome
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sequencing of a TBF-resistant Microsporum canis strain
(designated 47C) to clarify the mechanisms underlying TBF-
resistance conferred by genetic mutations. Strain 47C,
isolated from a cat with feline dermatophytosis in China in
2018, was previously identified as the first TBF-resistant M.
canis. Approximately 2.5 pug of genomic DNA sample was
extracted from growing mycelium of 47C and sequenced using
a PacBio Sequel Ile system. We mapped the 23.2 Mb genome
against the reference M. canis CBS 113480 strain (assembly
ASM15114v] in GenBank) and identified 1,455 genetic
variations, including substitutions, insertions and deletions
(INDELs). Our analysis initially focused on whether
mutations existed in the SQLE gene, which is known to
encode SQLE. We discovered a T — C mutation at 1183 bp
(F395L mutation) in the putative SQLE gene of strain 47C.
In contrast, seven TBF-susceptible strains exhibited no
mutations in their SQLE genes. The F395L mutation likely
reduces the affinity of TBF for SQLE in M. canis, similar to
the F397L mutation found in TBF-resistant Trichophyton
rubrum and Trichophyton interdigitale.
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Our research focuses on epidemiology and pathogenesis of Haemophilus influenzae Streptococcus pneumoniae

and Streptococcus agalactiae. The pathogenic analysis of Staphylococcus aureus, Streptococcus pyogenes, and

Escherichia coli 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. Nationwide population-based surveillance of invasive
pneumococcal disease in children in Japan (2014-
2022) : Impact of 13-valent pneumococcal conjugate
vaccine and COVID-19 pandemic

Takeuchi N, Chang B2, Ishiwada N!, Cho Y? Nishi J*,
Okada K® Fujieda M°® Oda M7, Saitoh A3, Hosoya M2,
Ishiguro N, Takahashi K, Ozawa Y, Suga S*

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

?Department of Bacteriology I, National Institute of
Infectious Diseases

® Division of Pediatric Infectious Disease, Department of
Pediatrics, Okinawa Prefectural Nanbu Medical Center and
Children’s Medical Center

*Department of Microbiology, Kagoshima University
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Graduate School of Medical and Dental Sciences

5 Fukuoka Nursing College

¢ Department of Pediatrics, Kochi Medical School, Kochi
University

7 Okayama University

8 Department of Pediatrics, Niigata University Graduate
School of Medical and Dental Sciences

9 Department of Pediatrics, Fukushima Medical University
School of Medicine

"Department of Infection Control and Prevention, Hokkaido
University Hospital

IBjostatistics section, Clinical Research Center, Chiba
University Hospital

Department of Pediatrics, National Hospital Organization
Mie National Hospital

Background: Nationwide surveillance was conducted in Japan
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to clarify the status of pediatric invasive pneumococcal diseases
(IPD) after introducing a 13-valent pneumococcal conjugate
vaccine (PCV13).

Methods: Detailed clinical and epidemiologic information of
IPD cases in children aged <15 years was collected from 10 of
47 prefectures in Japan from January 2014 to December 2022.
Streptococcus pneumoniae strains isolated from sterile body sites
were analyzed including capsular serotypes, multi-locus
sequence typing (MLST), and antimicrobial susceptibility
testing. The serotype-specific IPD incidence was calculated by
imputing the serotypes for missing isolates to serotypes
assumed based on the distribution of known serotypes.
Results: During the study period, 1033 IPD cases were
reported. The incidence rate of total IPD in patients aged <5
years from 2014 to 2019 declined by 21.3% compared with the
rate from 2011 to 2013 before the introduction of PCV13.
Compared with the incidence of total IPD from 2014 to 2019
and from 2020 to 2022, during the COVID-19 pandemic,
the incidence of IPD among children aged <5 years declined
by 49.7%. In total, 932 IPD cases were identified as capsular
serotypes. Among children aged <5 years, the most frequent
serotype was 24F, followed by 15A, 12F, 15C, 15B, and 10
A. Since 2014, after replacement with PCV13 in 2013, the
rate of IPD by PCV13 minus PCV7 serotypes decreased, and
non-PCV13 serotypes further increased. The serotype causing
IPD in children aged <5 years, with PCV15-unique serotypes
and PCV20-unique serotype were 8.6% and 22.5%,
respectively. In terms of antimicrobial susceptibility, strains
resistant to penicillin and cefotaxime decreased, whereas the
meropenem non-susceptible strains increased in the post-
PCV13 era.

Conclusion: PCV13 introduction and the COVID-19
pandemic have had a significant impact on pediatric IPD in
Japan. It is important to continuously monitor the
epidemiological characteristics of pediatric IPD after the
introduction of PCV20.

2. Multicentre, prospective, single-arm, non-controlled,
open-label trial to evaluate the safety and efficacy of live
attenuated influenza vaccine in paediatric patients with
atopic dermatitis undergoing dupilumab therapy: a

protocol

Kobayashi T!, Sato H!, Nagasawa K!, Hayata E!, Tanaka
S!, Kurihara E!,; Yamamoto T!, Nakano T!, Ozawa Y?
Yamaide I, Inoue Y*5, Suzuki S®, Arima T7, Tomiita M8,
Hamada H!, Ishiwada N?

! Department of Paediatrics, Graduate School of Medicine,
Chiba University

2 Biostatistics Section, Clinical Research Centre, Chiba
University Hospital

3 Department of Pediatrics, International University of Health
and Welfare Narita Hospital

* Department of General Medical Science, Graduate School
of Medicine, Chiba University

5 Department of Pediatrics, Eastern Chiba Medical Center

® Department of Pediatrics, National Hospital Organization
Shimoshizu National Hospital

7 Department of Pediatrics, Kimitsu Chuo Hospital

8 Department of Allergy and Rheumatology, Chiba Children’s
Hospital

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

Abstract

Introduction: Atopic dermatitis (AD) is a chronic inflammatory
skin condition that impairs the quality of life of affected
paediatric patients and their families. Dupilumab, an
antagonist of the shared alpha chain subunit of the cytokines
interleukin-4 and interleukin-13, has revolutionised the
management of moderate-to-severe AD by effectively
targeting type 2 inflammation. However, live attenuated
vaccines, including live attenuated influenza vaccines
(LAIVs), are contraindicated during dupilumab therapy
owing to limited safety data. This restriction poses challenges
to immunisation strategies, particularly in paediatric
populations. This study aims to evaluate the safety and efficacy

of LAIV in paediatric patients with AD undergoing
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dupilumab therapy.

Method and analysis: This multicentre, prospective, single-
arm, open-label trial will enrol 50 paediatric patients aged
2-18 years with AD undergoing dupilumab treatment. The
participants will receive intranasal LAIV, followed by a 25-
week observation period after vaccination. The primary
outcome is the proportion of participants with a four-fold or
greater increase in haemagglutination inhibition titres against
influenza strains A(HIN1), A(H3N2) and B at 4 weeks
post vaccination. The secondary outcomes include the
incidence of influenza and systemic or local adverse events, such
as injection site reactions, fever and other influenza-like
symptoms observed within 4 weeks of vaccination. Exploratory
endpoints include the evaluation of immunosuppressive
markers such as neutrophil counts, lymphocyte subsets and
serum immunoglobulin G levels. Safety analyses will assess
the frequency of each adverse event, whereas efficacy analyses
will focus on immunogenicity and influenza incidence during
the 25-week follow-up period. This study aims to provide
critical safety and immunogenicity data to guide immunisation
strategies in biologically treated paediatric patients with AD.
Ethics and dissemination: This study complies with the
principles of the Declaration of Helsinki and received ethics
approval from the Institutional Review Board of Chiba
University Hospital as a specified clinical trial. Informed
consent and assent will be obtained as appropriate based on
the participants’ ages. These findings will be disseminated
through peer-reviewed journals and scientific conferences to
inform clinical vaccination strategies for biologically treated
populations.

Trial registration number: jJRCTs031240442.

3. Nationwide surveillance of bacterial pathogens isolated
from children by the surveillance committee of the
Japanese society of chemotherapy, Japanese association
for infectious diseases, and Japanese society for clinical
microbiology between April 2021 and March 2024:
General overview of pathogenic antimicrobial

susceptibility

Ishiwada NY Nishi J% Fujimaki K° Takahashi S
Matsumoto T3, Sato J?, Watanabe M*, Kakuya F°, Oikawa

J°, Mori T, Takayanagi R8, Yamaguchi Y°, Hoshino T,
Shinjoh MY, Miyashita H'2, Tajima T'?, Funakoshi H,
Narabayashi A¥, Oishi T%, Okano R, Okada T", Furuno
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Abstract
A nationwide surveillance program was conducted in Japan
between April 2021 and March 2024 to assess the antimicrobial

susceptibilities of Streprococcus pneumoniae, Haemophilus
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influenzae, and Moraxella catarrhalis in pediatric patients aged
<15 years with respiratory tract infections. A total of 1498
clinical isolates were collected from 18 medical institutions.
Among 384 §. pneumoniae isolates, vaccine serotype coverage
was 4.4% for the 13-valent pneumococcal conjugate vaccine,
9.1% for the 15-valent pneumococcal conjugate vaccine, and
30.2% for the 20-valent pneumococcal conjugate vaccine.
Serotype 35B was the most frequently isolated serotype. The
proportion of 8. pneumoniae isolates with penicillin G
minimum inhibitory concentration 20.125 png/mL increased
compared with the 2017 survey, with serotypes 23A and 15A
being the most common among less susceptible penicillin
strains. Among 530 H. influenzae isolates, 9.2% were
B-lactamase-producing and 35.3% were B-lactamase-non-
producing ampicillin-resistant (BLNAR) strains, indicating
a rise in BLNAR prevalence compared with the 2017 survey.
Almost all of the H. influenzae isolates (98.3% [521/530])
were non-encapsulated, and no capsular type b strain was
detected. All 584 M. catarrhalis isolates were B-lactamase-
producing strains, and one macrolide-resistant strain was
identified for the first time in our surveillance program. These
findings underscore the ongoing shifts in antimicrobial
resistance and serotype distribution and provide information

that will inform future treatment and prevention strategies.
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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.

A 3R ORGP & FANHPEIS OV TR Z R LT 5. il L ORIIEN %2 50 7%
B, W OICHEANTERREIC O VT T LAV TOMIIZ HIELTWS . N AL V74T 4 7 A
ZEMEL727 7 —F MY ANT, EGBE 2 WIMIICHRA THICER LR FORKOEHAL TV L.

Professor Hiroki Takahashi # O =
Research Assistant Professor Saho Shibata ¥OoE OB % el IR
Research Assistant Professor Momotaka Uchida O£ % ONH A%
Postdoctoral Fellow Puccetti Guido (2025/11 ~) 4 #F %2 B Puccetti Guido
Research Promotion Technician Machiko Zen oMok B 4 BT
Research Promotion Technician Emi Shirai oM w1k B HH: I

1. Investigation of the relationships between heterogeneity
against environmental stresses and pathogenicity in

pathogenic fungi Aspergillus fumigatus

Saho Shibata, Momotaka Uchida, Guido Puccetti, Xiaohui
He, Nan Wang, 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.
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) Rivelli Zea SM, Nakaya Y, Takahashi H, Nagamine T,
Yaguchi T, *Toyotome T. Identification of Aspergillus
terreus and Aspergillus pseudonomiae as causative agents
of aspergillosis in endangered Okinawa Rails. Front Vet
Sci 12:1675145, 2025.

2) LuY, SetoY, HaraY, Takaya A, Uchida M, KusuyaY,
Ishibashi M, Nakamura Y, *Takahashi H. Comparative
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529 % 2025 27



3)

4)

5)

6)

28

source of the antibacterial macrolide nargenicin Al.
Microbiol Spectr 13(12):¢0122025, 2025.

Uehara S, Takahashi H, Nishino Y, Takahashi Y, Chiba
T, Yokoyama K, Miyake H, Sadamasu K, *Hagiwara
D. Genetic analysis of azole-resistant Aspergillus
fumigatus isolated from domestic and imported tulip
bulbs in Japan. J Glob Antimicrob Resist 44:306-313,
2025.

*Toyotome T, Takahashi H, Watanabe A, Hagiwara D.
RttA, a Zn2-Cys6 transcription factor in Aspergillus
fumigatus, contributes to azole resistance. Microbiol
Spectr 13(10):e0181025, 2025.

*Kashiwaba A, Mitani A, Sonoda T, Shigemune N,
Takahashi H. Strain-level typing of Wickerhamomyces
anomalus using Fourier transform infrared spectroscopy
and whole-genome sequencing. J Microbiol Methods
236:107184, 2025.

Shibata S, Uchida M, Ban S, Kamei K, Watanabe A,
Yaguchi T, Hubka V, *Takahashi H. Aspergillus latus: A

SE T

7)

8)

9)

EHBEE > 5 — i

cryptic causative agent of aspergillosis emerging in Japan.
Med Mycol 63 (6) :myaf052, 2025.

Murakami S, Takahashi H, Shimizu K, *Yamasaki T.
Global identification of AGO3-RNA interactions reveals
targets of small RNA-mediated gene regulation in
Chlamydomonas reinhardtii. Plant Cell Physiol 66
(6):940-955, 2025.

*Hara Y, Nakamura A, Manome T, Takaya A,
Takahashi H, Ban S, Yaguchi T, Ishibashi M. A new
diterpenoid, carneadiol, isolated from Nocardia carnea
IFM 12324. J Nat Med 79(2):435-440, 2025.
*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. J Infect Chemother 31 (1):102486,
2025.

529 % 2025



Management Unit of Microbiological Resources

INAF Y ) — AEME

Summary (WFZERE%)

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. Simultaneous detection of four Madurella species using
Loop-Mediated Isothermal Amplification (LAMP) for

eumycetoma diagnosis

Yoshioka I', Fahal AH?, Sow D?, Kaneko S*°, Mori Y!, Ban
S', Yaguchi T

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

?Mycetoma Research Centre, University of Khartoum,
Khartoum, Sudan

3 Service de Parasitologie-Mycologie, UFR Sciences de la
Santé, Université Gaston Berger, Saint-Louis, Senegal

* School of Tropical Medicine and Global Health, Nagasaki
University, Nagasaki, Japan

5 Department of Ecoepidemiology, Institute of Tropical
Medicine (NEKKEN), Nagasaki University, Nagasaki,

Japan

Eumycetoma is a neglected tropical disease caused primarily

by a Madurella mycetomatis infection, besides other related
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species. In this study, we designed a novel loop-mediated
isothermal amplification (LAMP) primer set capable of
simultaneously detecting four Madurella species (M.

mycetomatis, M. pseudomycetomatis, M. tropicana, and M.

fahalii). Genomic sequencing of M. pseudomycetomatis strain
and comparative genome analysis revealed the candidate genes
that were common among and specific to Madurella species.

The 3 LAMP primer sets targeting these genes detected up to
1 pg of the genomic DNA of all 4 Madurella species,
exhibiting no cross-reactivity toward other pathogenic fungi.

Among these, one primer set showing better reactivity was
selected as a candidate used for diagnosis. Therefore, we
developed novel primer sets which enabled the simultaneous
detection of four Madurella species. Our present findings will
lead to a faster and simpler diagnostic tool for eumycetoma

detection, especially in rural clinical settings.
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46460, M. tropicana CBS 201.38 T, and M. fahalii CBS 129176 T, respectively. The light blue plot indicates a blank
reaction mixture, in which Tris-HCI buffer was used as a template instead of DNA

2. Ttraconazole resistance in Madurella fahalii linked to a
distinct homolog of the gene encoding cytochrome

P450 14-a sterol demethylase (CYP51)
Yoshioka I'?, Fahal AH?, Kaneko §*°, Cao W%, Yaguchi T**

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

% Research Institute for Science and Engineering, Waseda
University, Shinjuku-ku, Tokyo, Japan

3 Mycetoma Research Centre, University of Khartoum,
Khartoum, Sudan

*School of Tropical Medicine and Global Health, Nagasaki
University, Nagasaki, Japan

® Department of Ecoepidemiology, Institute of Tropical
Medicine (NEKKEN), Nagasaki University, Nagasaki,

Japan

Background

Mycetoma is a deep fungal infection caused by several

30 THERS
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microorganisms, with Madurella mycetomatis being the most
common causative agent. Another related species, Madurella
fahalii, is also known to cause eumycetoma. However, unlike
M. mycetomatis, M. fahalii exhibits resistance to itraconazole,
the standard treatment for eumycetoma, and the underlying
cause of this resistance remains unknown. Therefore,
understanding the mechanism of this resistance is critical for

developing more effective therapies.

Principal Findings

Using the high-quality draft genome sequence of Madurella
fahalii IFM 68171, we identified two copies of the gene
encoding cytochrome P450 14-a sterol demethylase
(CYP51), the target enzyme of itraconazole. These include a
gene conserved among Madurella species (Mfcyp51A1) and a
M. fahalii-specific gene (Mfcyp51A2). Both genes are
actively transcribed in M. fahalii and are upregulated in
response to itraconazole. Furthermore, heterologous
expression in Saccharomyces cerevisiae revealed that

transformants carrying the Mfcyp51AZ2 gene exhibited
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(A)

(B)

Fig. Representation of the models of MFCYP51A (A, C) and MFCYP51A2 (B, D). In each panel, itraconazole and heme are
illustrated in a stick representation at the upper and bottom part, respectively. (A) and (B) represent the overall structure
of CYP51 proteins. The active centers of (A) and (B) were enlarged with their protein backbones translucent to produce

(C) and (D), respectively

reduced susceptibility to itraconazole compared to those with

Mfcyp51AL.

Conclusion

We demonstrated that itraconazole resistance in M. fahalii
may be attributed to the presence of an additional CYP51
gene. This study represents the first report on the physiological
characteristics of Madurella species using genetic engineering

techniques.

3. Large-Scale Expansion of the MALDI-TOF MS
Library for Comprehensive Identification of Yeasts and

Filamentous Fungi in Clinical and Sanitary Contexts

Ban S™, Endoh R*, Hayashi M?, Ito J', Uehara Y', Kota
A') Yamashita K', Horiyama M?, Miwa K? Oowada T?
Yaguchi T?, Tanaka K*, Ohkuma M?

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

2 Microbe Division, RIKEN BioResource Research Center,
Tsukuba, Ibaraki, Japan
3 Center for Conservation of Microbial Genetic Resource,

Gifu University, Gifu, Japan

The rapid and accurate identification of fungal isolates
remains a critical challenge in both clinical diagnostics and
hygiene monitoring in food and environmental settings due to
limitations in preprocessing and incomplete reference spectra
in current MALDI-TOF MS libraries. In this study, we
constructed a substantially expanded MALDI-TOF MS
reference database (EMALIMB) encompassing 643 fungal
species across 152 genera—including extensive coverage of
clinically relevant Ascomycota and Basidiomycota yeasts and
filamentous fungi—alongside six Prototheca species. Strategic
selection of strains prioritized taxa that were underrepresented
or absent in existing libraries, and methodological
improvements such as bead-crushing enhanced ionization of
previously refractory basidiomycetous yeasts and

dermatophytes. Validation with 384 clinical and environmental
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isolates demonstrated improved identification performance,
with accuracy increasing from 85.20% to 87.28% and mean
score values from 2.15 to 2.27; coverage for clinically relevant
species increased from 80% to 88.57%, and environmental
isolates from 52.38% to 76.19%. These advancements in
spectral reference depth and preprocessing protocols
significantly strengthen the utility of MALDI-TOF MS for
tungal diagnostics, promising faster and more reliable
organism identification in both medical and sanitary

laboratories.

4. Co-culture of Aspergillus niger IFM 59706 and RAW264
cells enhances the production of aurasperone A with

NO inhibitory activity.

Arai MY, Ujie Y!, Saito S', BannoT", Yaguchi T*

! Department of Biosciences and Informatics, Faculty of

Science and Technology, Keio University, Yokohama, Japan

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

Most actinomycetes and fungi have a multitude of silent
biosynthetic genes whose activation could lead to the
production of new natural products. Our group recently
designed and used a co-culture method to isolate new natural
products, based on the idea that pathogens might produce
immune suppressors to avoid attack by immune cells. Here,
we searched for compounds produced by the co-culture of
immune cells with pathogenic fungi isolated from clinical
specimens. The production of dimeric naphtho-y-pyrone
aurasperone A (1) was enhanced by the co-culture of
pathogenic fungus Aspergillus niger IFM 59706 and RAW264
mouse macrophage-like cells. The absolute configuration of 1
was confirmed by comparison with the reported electronic
circular dichroism spectrum. This is the first report of the
inhibitory activity of 1 on nitric oxide production, an

inflammatory mediator.
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Fig. Concept behind the co-culture system, and the compounds isolated. (a) Concept behind the co-culture of pathogen and
immune cells. (b) Secondary metabolites previously isolated from co-cultures of filamentous fungus and immune cells.
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Project for RNA Regulation
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Summary (WFZERE%)

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 miRNA 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
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COATSOME-X (developed by NOF) and Super-S-TuD
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
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Super-S-TuD21 is about 30nm and can fully suppress miR-21
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 vein 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 LNP encapsulating

Super-S-TuD using various buffer solutions as solvents for
freezing LNP. Particle properties of LNP that were frozen,
stored at -80°C and thawed were evaluated. There was no loss
in the recovery rate and encapsulation rate. Furthermore, no
significant increase in particle size and no changes in zeta
potential were observed. We also evaluated the biological
activity of LNP that were frozen and thawed and observed
that the LNP exhibited high nucleic acid delivery efficiency in
vitro. 'These technologies constitute the foundation of nucleic

acid therapeutics.
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Merged project of respiratory pathophysiology and pathobiology
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Summary (WFZERE%)

In clinical respiratory medicine, refractory infections, including those caused by fungi, are problematic
because, in addition to the issues with the causative pathogen, they often occur in a host whose biological
structure is morphologically and/or functionally impaired. The control of refractory respiratory conditions,
including refractory respiratory infections, requires the elucidation of the regulatory mechanisms of the
respiratory biological system and therapeutic strategies aimed at recovery/regeneration from their
impairment.

As a Respiratory Biological System Control Analysis Project, it is necessary to gain insights into the
biological regulation of respiratory diseases from a wide perspective by conducting basic and clinical research
across the broad field of respiratory medicine.

1. Novel therapeutic strategies for refractory respiratory diseases

2. Elucidation of the pathology of sleep and respiratory dysregulation and development of novel therapeutic
methods from the perspective of neurotransmitters

3. Biological system control from the perspective of traditional Chinese medicine (Kampo medicine)
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1. Peptidylarginine deiminase 4 deficiency suppresses
neutrophil extracellular trap formation and ameliorates

elastase-induced emphysema in mouse lung.

Katsumata M, Ikari J*, Urano A, Suzuki E, Kugou K,
Hasegawa Y, Tatsumi K, SuzukiT.

Neutrophil extracellular traps (NETs) are associated with
the extracellular release of nuclear chromatin decorated with
cytoplasmic proteins. Excessive release of NETs has been
reported in chronic lung diseases, including chronic
obstructive pulmonary disease (COPD). However, the role
of NETs in the pathogenesis of COPD remains unclear.
Peptidylarginine deaminase 4 (PAD4) contributes to NET
formation. Therefore, in an elastase (ELS)-induced
emphysema mouse model, we examined the role of PAD4
using Padi4 gene knockout (KO) mice. First, we confirmed
that ELS induced NET formation in the parenchyma of the
lungs. PAD4 deficiency suppressed ELS-induced NET
expression and tended to ameliorate the lung tissue injury.
The cellular profile of bronchoalveolar lavage fluid (BALF)
did not differ between the two groups. Additionally, PAD4
deficiency ameliorated emphysema and apoptosis in lung
cells. Finally, we examined the effects of PAD4 on
comprehensive gene expression signatures using RNA
sequencing. Enrichment analysis of the transcriptomic data
revealed that the expression of several genes associated with
COPD pathogenesis was altered in the KO mice. Overall,
the results suggest that PAD4 deficiency improves NET
formation and emphysema in the lungs; this pathway can be a

potential therapeutic target for the treatment of COPD.

2. Effects of riluzole on sevoflurane-induced gasping in

adult mice.

Taiji S*, Nishino T, Jin H, Hashida M, Isono S.
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The inhalation of a high sevoflurane concentration under
hyperoxia induces gasping, similar to the breathing patterns
observed during hypoxia-induced gasping in mice. This
observation, coupled with the understanding that burster
neurons in the pre-Bétzinger complex, which rely on a
persistent sodium current, play a crucial role in generating
hypoxia-induced gasping, led us to investigate whether
sevoflurane-induced gasping could be triggered by activating
this current within the brainstem. To this end, we evaluated
the dose-dependent effects of intraperitoneal administration
of riluzole, a blocker of persistent sodium channels, on
sevoflurane-induced gasping in adult mice. We used ten
trachealy intubated, spontaneously breathing, sevoflurane-
anesthetized mice. Seven mice randomly received three doses
of intraperitoneal riluzole (6, 12, and 18 mg/kg ip) with an
interval of approximately 4 wk. The test trials to elicit the
sevoflurane-induced gasping were conducted before and after
administering each dose of riluzole by a sudden rise in inspired
concentration of sevoflurane from 0.8 MAC (minimum
alveolar concentration; 2.5%-2.7%) to 2 MAC (6.4%-6.6%) .
In the other three mice, the test trials for eliciting the
hypoxia-induced gasping were performed before and after
administering 18 mg/kg riluzole. The administration of the
increasing dose of riluzole demonstrated an apparent and
dose-dependent attenuation of sevoflurane-induced gasping.
The administration of 18 mg/kg of riluzole completely
abolished the hypoxia-induced gasping. These results indicate
that sevoflurane-induced gasping, like hypoxia-induced
gasping, could be generated by activating a persistent sodium
current within the brainstem. NEW & NOTEWORTHY
The inhalation of a high sevoflurane concentration induces
specific ventilation similar to hypoxia-induced gasping.
Riluzole is known to inhibit hypoxia-induced gasping dose-
dependently by blocking persistent sodium channels. This
study showed that riluzole dose-dependently attenuates

sevoflurane-induced gasping in mice. Persistent sodium
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channels could be important in generating sevoflurane- and

hypoxia-induced gasping.

Publications

1)

2)

3)

4)
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Tkeda N*, Masaki K, Hosokawa K, Funakoshi K,
Taniguchi Y, Adachi S, Inami T, Yamashita ], Ogino
H, Tsujino I, Hatano M, Yaoita N, Shimokawahara H,
Tanabe N, Kubota K, Shigeta A, Ogihara Y, Horimoto
K, Dohi Y, Kawakami T, Tamura Y, Tatsumi K, Abe
K. Insights into balloon pulmonary angioplasty and the
WHO functional class of chronic thromboembolic
pulmonary hypertension patients: findings from the
CTEPH AC registry. Cardiovasc Interv Ther. 2025 Jan
22. doi: 10.1007/s12928-025-01095-9. PMID:
39841385

Nakamura J*, Tsujino I, Masaki K, Hosokawa K,
Funakoshi K, Taniguchi Y, Adachi S, Inami T,
Yamashita ], Ogino H, Hatano M, Yaoita N, Ikeda N,
Shimokawahara H, Tanabe N, Kubota K, Shigeta A,
Ogihara Y, Horimoto K, Dohi Y, Kawakami T, Tamura
Y, Tatsumi K, Abe K. Cancer as an independent
mortality risk in chronic thromboembolic pulmonary
hypertension. ] Heart Lung Transplant. 2025 Mar;44
(3):339-348. doi: 10. 1016/j. healun. 2024. 10. 022.
PMID: 39486772

Tamura Y, Tamura Y*, Takemura R, Taniguchi Y,
Tsujino I, Inami T, Matsubara H, Shigeta A, Hatano
M, Adachi S, Tahara N, Sakurai K, Horimoto K,
Yaoita N, Abe K, Dohi Y, Kimura K, Kubota K,
Kikuchi N, Yasuoka H, Baba Y, Shinke T, Amino M,
Yamaguchi N, Ikeda S, Sato T, Ishida M, Sera F,
Nakanishi N, Konishi H, Kinugawa K, Kashimura T,
Dohi K, Nakamura K, Usui S, Tanaka S, Kubota S,
Ikeda N, Yoshikawa M, Odagiri K, Tasaka S, Takeishi
Y, Sugano T, Sugimura K, Tatsumi K, Kuwana M;
Japan Pulmonary Hypertension Registry Network.
Immunosuppressive therapy for pulmonary arterial
hypertension associated with connective tissue diseases:
Insights from Japanese Registry. Adv Ther. 2025 Oct 9.
doi: 10. 1007/512325-025-03389-z. PMID: 41065903
Yamanaka M, Ushiki A* Tatsumi K, Gemma A,
Hattori N, Tanaka Y, Saito Y, Hanaoka M. Clinical
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characteristics of drug-induced interstitial pneumonia in
Japan. Respir Investig. 2025;63(4):524-531. doi:
10. 1016/;. resinv. 2025. 04. 015.

Katsumata M, Ikari J*, Urano A, Suzuki E, Kugou K,
Hasegawa Y, Tatsumi K, Suzuki T. Peptidylarginine
deiminase 4 deficiency suppresses neutrophil extracellular
trap formation and ameliorates elastase-induced
emphysema in mouse lung. Int J] Mol Sci. 2025;26
(12):5573. doi: 10. 3390/ijms26125573.

Isobe S, Tu L, DohiY, Hiraide T, Adachi S, Komura N,
Tsujino I, Inami T, Sera F, Kato Y, Hatano M, Ueno
S, Ogo T, Orihara Y, Fujii H, Amano K, Montani D,
Guignabert C, Humbert M, Tatsumi K, Tamura Y*.
Long-term outcomes of Qing-Dai-induced pulmonary
arterial hypertension. ERJ Open Res. 2025 Dec 15;11
(6):00675-2025. doi: 10. 1183/23120541. 00675-2025.
eCollection 2025 Nov. PMID: 41403416.

Murai Y, Kawasaki T*, Imamoto T, Ishii D, Yoshioka
K, Hasegawa Y, Ohara O, Tatsumi K, Suzuki T.
Differential transcriptomic features of peripheral blood
mononuclear cells in pulmonary sarcoidosis with and
without extrapulmonary lesions in an east Asian
population. Biomedicines. 2025 Dec 7;13(12):2998.
doi: 10. 3390/biomedicines13122998. PMID: 41463010.
Taiji S, Nishino T%, Jin H, Hashida M, Isono S. The
activity of suprahyoid muscles during sevoflurane-
induced gasping in mice. Respir Physiol Neurobiol.
2025 Jan; 331: 104355. doi: 10.1016/j. resp. 2024.
104355. PMID: 39369927

Himuro K, Uzawa A*, Kawaguchi N, KanaiT, Isono S,
Kuwabara S. Quantitative Assessment of Dysphagia in
Myasthenia Gravis. Intern Med. 2025 May 15;64
(10):1503-1509. doi: 10.2169/internalmedicine.
4303-24. PMID: 39428532

Kawauchi A*, Maeda S, Nagao Y, Kubo H, Yokoyama
M, Sato Y, Isono S. Impact of Obesity on Hypoxemia
During Deep Dental Sedation for Paediatric and Adult
Patients With Intellectual Disabilities: CT90 as an
Outcome. ] Intellect Disabil Res. 2025 Jun; 69(6):510-
517. doi: 10. 1111/ir. 13232. PMID: 40111414
Yamada T%, Ishibashi K, Sakaguchi Y, Kawakami S,
Nozaki-Taguchi N, Sato Y, Isono S. Increased cuft-leak
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13)

14)

15)

pressure after abdominal and spine surgeries: a simple
and novel cuff-leak test for tracheal extubation. |
Anesth. 2025 Jun;39(3):445-455. doi: 10.1007/
$00540-025-03487-w. PMID: 40131470

Kondo M*, Nagashima K, Isono S, Sato Y. Weighted
Repeated Measures Correlation Coefficient: A New
Correlation Coefficient for Handling Missing Data With
Repeated Measures. Stat Med. 2025 May; 44(10-12):
€70046. doi: 10. 1002/sim. 70046. PMID: 40407109
Hashida M, Nishino T*, Taiji S, Jin H, Isono S.
Augmented activity of suprahyoid muscles during
hypothermia in sevoflurane-anesthetized mice. Respir
Physiol Neurobiol. 2025 Aug-Sep;336:104452. doi:
10. 1016/j. resp. 2025. 104452. PMID: 40436086
Furuhata A, Yoshida K*, Isono S. Factors Influencing
the Effectiveness of Botulinum Toxin Therapy in Bruxism
Management. Toxins (Basel). 2025 Jul 31;17(8):384.
doi: 10. 3390/toxins17080384. PMID: 40864060

Taiji S*, Nishino T, Jin H, Hashida M, Isono S. Effects
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of riluzole on sevoflurane-induced gasping in adult mice.
J Appl Physiol (1985). 2025 Nov 1;139(5):1148-1155.
doi: 10.1152/japplphysiol. 00347.2025. PMID:
41015483

Khandaker R, Jahantighi AB, Schwarz J, Himes C,
Isono S, Eikermann M*, Fassbender P. Perioperative
management of patients taking glucagon-like peptide-1
receptor agonists: a restrictive fasting regimen is not
necessary. Comment on Br ] Anaesth 2025; 135: 48-78.
Br J Anaesth. 2025 Dec;135(6):1816-1818. doi:
10. 1016/5. bja. 2025. 09. 027. PMID: 41125490
Sakuma T*, Sugiura T, Yamamoto K, Naito A, Sekine
A, Shigeta A, Suzuki T. A Case Report of Pulmonary
Arterial Hypertension Associated With Hereditary
Hemorrhagic Telangiectasia Successfully Treated With
Riociguat. Cureus. 2025 Oct 8;17(10):¢94152. doi:
10. 7759/cureus. 94152. eCollection 2025 Oct. PMID:
41216071
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Project for Evolution and Reproduction
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Summary (WFZERE%)

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 Pregnancy.

its potential impact on pregnancy outcomes.

Vaginal candidiasis is characterized by itching, vaginal
discharge, and vulvar lesions. Although commensal Candida
has no established benefit in the vagina, intestinal Candida
commensalism has been shown to confer immunological
advantages. Vaginal Candida colonization is common in
women of reproductive age, particularly during pregnancy,
and is detected in 10-40% or more of asymptomatic pregnant
women.

In Japan, universal screening for vaginal infections,
including Candida, is performed in early pregnancy. Using
these screening data, we investigate the prevalence of
asymptomatic commensal Candida, its association with

bacterial vaginosis, its contribution to vaginal symptoms, and

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

Vaccines.

Messenger RNA (mRNA) COVID-19 vaccines effectively
prevent severe disease, but post-implementation surveillance
has identified rare adverse events, including pericarditis,
cerebral venous sinus thrombosis, and Guillain-Barré
syndrome. Sex differences are observed in both COVID-19
incidence and vaccine-related adverse effects, potentially due
to differences in endocrine and immune responses.

We investigated vulvar ulcers as a previously unrecognized
adverse effect of COVID-19 vaccination. Analysis of publicly

available data from the Vaccine Adverse Event Reporting
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System (VAERS) and the COVID Data Tracker revealed a
strong association between vaccination and vulvar ulcers.
These findings suggest that acute vulvar ulcers are a rare but
distinct vaccine-associated adverse event, particularly in young

women.
3. Novel Therapy for Autoantibody-Associated Infertility

Autoantibodies can impair reproductive function.
Antiphospholipid autoantibodies cause recurrent pregnancy
loss, while antinuclear autoantibodies are implicated in oocyte
loss and premature ovarian insufficiency; however, the
pathogenic roles of specific antinuclear antibodies remain
poorly understood.

We identified a positive association between anti-
centromere antibodies and embryonic developmental failure
during IVF/ICSI. Although anti-centromere antibodies are
characteristic of scleroderma, affected infertile patients lacked
clinical or immunologic features of the disease, suggesting a
distinct pathogenic mechanism.

Using a mouse oocyte model, we demonstrated that anti-
centromere antibodies enter oocytes and disrupt meiotic
chromosome segregation. Based on this foundational
research, we have developed a novel therapeutic approach
employing in vitro fertilization with centromere antibody-
neutralizing antibodies. We are currently conducting Phase I

and Phase II clinical trials to evaluate this treatment.

Publications

1) Piao H, Ishikawa H, Kobayashi T, Kitajo K, Yamaguchi
A, Koga K, Shozu M. Progesterone improves motor
coordination impairments caused by postnatal hypoxic-
ischemic brain insult in neonatal male rats. Pediatr
Neonatol. 2025 May;66(3):216-222. doi: 10. 1016/
j. pedneo. 2024. 03. 012. Epub 2024 Aug 22. PMID:
39181832.

2) Matsuoka A, Mitsuhashi A, Usui H, Otsuka S,
Nishikimi K, Tate S, Okuya R, Yazawa T, Shozu M,
Koga K. Resolution of pelvic postoperative spindle cell
nodule with sarcomatous onset after 9years of follow-up.

J Obstet Gynaecol Res. 2025 Feb;51(2):¢16238. doi:
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10. 1111/jog. 16238. PMID: 39965797.

Habu Y, Usui H, Hanawa S, Otsuka S, Okuya R,
Katayama E, Matsuoka A, Nakamura N, Sakai N,
Nishikimi K, Tate S, Ozawa Y, Hanaoka H, Shozu M,
Koga K, Mitsuhashi A. Evaluation of the usefulness of
sentinel lymph node mapping using indocyanine green in
patients with cervical and endometrial cancers: A single-
center prospective exploratory study. ] Obstet Gynaecol
Res. 2025 Feb;51(2):e16254. doi: 10. 1111/jog. 16254.
PMID: 39988469.

Kaneko M, Ishikawa H, Kaneko T, Sato A, Shozu M,
Koga K. Remnant ureter abscess linked to obstructed
hemivagina and ipsilateral renal anomaly syndrome. ]
Obstet Gynaecol Res. 2025 Jan;51(1):e16171. doi:
10.1111/jog.16171. Epub 2024 Nov 28. PMID:
39605170

Tate S, Seki T, Nishikimi K, Unno Y, Itoi M, Ikeda S,
Yoshikawa N, Akashi H, Suzuki E, Tanaka N,
Hirakawa T, Kajiyama H, Takano H, Yoshihara K,
Koga K, Okamoto A, Shozu M. Bevacizumab in
frontline chemotherapy improved the survival outcome
for advanced ovarian clear cell carcinoma: a multicenter
retrospective analysis. ] Gynecol Oncol. 2025 Sep;36
(5):e80. doi: 10. 3802/jgo. 2025. 36. €80. Epub 2025
Mar 10. PMID: 40150913; PMCID: PMC12426751.
Fujita M, Nagashima K, Shimazu M, Suzuki M,
Tauchi I, Sakuma M, Yamamoto S, Hanaoka H, Shozu
M, Tsuruoka N, Kasai T, Hata A. Ripple effect of
temporary self-sampling HPV test on screening uptake
in the next round: A secondary analysis of the ACCESS
randomized controlled trial. ] Med Screen. 2025 Jun 26:
9691413251352999. doi: 10. 1177/09691413251352999.
Epub ahead of print. PMID: 40567147.

Parental origin of chromosome sets in human embryos
derived from tri-pronuclear zygotes Maki Fujita,
Hirokazu Usui, Saori Nakahashi, Hiroshi Ishikawa
Tatsuya Kobayashi, Naoki Aoyama, Yasunori Sato
Yasuhito Michikura, Keiichi Kato, and Makio Shozu
Chiba Medical J. 101E, 39-48, 2025, doi:10. 20776/
S03035476-101E-3-P39
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Ministry of Education, Culture, Sports, Science and Technology

National BioResource Project “Pathogenic Microorganisms”
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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.
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TABLE 1. Results for the fourth quarter of NBRP (strains).

Number of strains FY2021 FY2022 FY2023 FY2024 FY2025*
Collection 837 702 688 985 235
Preservation 26, 591 24, 689 25, 322 26, 307 26, 566
Provision 1,319 846 1,161 1,458 542

*: to 31th Aug., 2024
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FIG. 1. Exhibition at the Annual Meeting of the Mycology Society of Japan in Chiba and the Society for Biotechnology, Japan
in Hiroshima.
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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”
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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

46 TR BRESEL Y 5 -

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

are not available.
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Eiken Co. Ltd. |

Support for primer setting etc. for LAMP diagnostics
—| Chiba U L{\MP priatotype 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”
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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. We successfully synthesized 5-geranyloxy-7-hydroxy-
coumarin and its derivatives, which were identified as
antibacterial substances in a natural product library. We
subsequently elucidated the structural requirements essential
for their antibacterial activity. Furthermore, we developed a
novel method for analyzing the accumulation of these
antibacterial compounds within single cells by measuring
their inherent fluorescence.

2. Using Salmonella typhimurium that constitutively expresses
an acid-resistant GFP, we demonstrated that monocytes,
not macrophages, are the primary host cells infected by
Salmonella during persistent infection or following antibiotic

treatment iz vivo.

DRSS G- 018 TR F O WS 2 B 2L I &
THAFT DM, BRBES LR - B2 ) &5
FICERFERZES L, BHRTEERIED KN & 2
. BIRISEIS T HMEIIE, PIRERFECOEEKD
OX=T AL =R i BN TR RS % 06 A
W@ DH, TNOOBISHEREIIRIEWS 2 TE RV, £
T, MR ABRIRZALIC 2 THAES B 5011k 2 AT
L, ##NE 2o ME&EAEZERE L22ba 2 IH
GE - HAIERMGES 5 2 & T, BT % RAYE R R &
B35 &2 HIICHIZEZ DTS .

INETITRD & iRz,

(1) RABWZA4 770 —=m5 RN L HBNE ey
5-geranyloxy-7-hydroxycoumarin & % O LK D £ i
P L, SUR G ISR E M E L2 WS ML
7z, F, Meah ootk 2 MM Lz —dilgTo
PR W HE RO RO MATZ.

(2) MRtk GFP ZHEMICHEBT 29 VEL T DT Y
AREHET VIS LD, FEBLEG S 5 T2 M & HER
ToHbILadiLL7:.
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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 7 F VBB D20 DR b v 7 U SOVIFFEBH IS OBk FHE

77 F YHEOIDDOMRE b T U AOVHIRERTEIRE TS F V=% ¥ 28R
(TR AR T 2 F 2 HFSERISE S F ¥ — )

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

Currently, most developed vaccines are injectable and elicit
blood IgG antibodies alone, which are not effective at
preventing pathogen invasion of mucosal surfaces. As one of
the synergy institutes, Chiba University will develop and
implement mucosal vaccines that are expected to both prevent
infection and prevent disease exacerbation, based on an
understanding of the mechanisms of pathogen infection at
mucosal sites, such as the respiratory and intestinal tracts, and
of 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.

S OFHIWaTaF I 4 VAL BN F Iy 7 THAE
L L72& 9512, TAENT BT 2 BRGEMIERR 7 7 F ~ B
IR EICH L CREZHEL T2 RRICH
5. AMEDTIZ, BNy FI v 7 IZ 5720, *F
WD S IBRGSERTZE TN 2, 6o 7 7 2 — 12 X A5
BsE & RIS 2389 2 [T 7 F VB D 20 ot
by 7 UAOVIFZEBASEILT O RS ZE | % 202245 5
SR L7z,

HIE, RS TVWE T2 F DIFE A ERTHNED
ToFUTHY, T F Y EMICE > GRES NS I
IgG HLAR 72 0F LIRS 2 B 2 AR D42 A RS
I TV, COMBICH L, TERFIIARFE
BIFLYFY—MED—DE LT, RSS2 ED
HEISETHT LS 35 0F 2 JEGe I IR 0 e e e 18 & OV 2Rt
I AT A OHEE AL U, WIERO KGR &
FREAL O TG 2SfF T & 2T 7 F » OB &
FEALZHE LTHIRICID MTe. 2512, Kifse %
FUTHIES N T 7 F VM T ¥ 2 Y b D4
EEMP A D, T2 F VY T4 — & LTORE
7 FyOFERLETGEROER BT .
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Research Institute of Disaster Medicine
9 IR HEWETE N

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
within the departments of Chiba University to promote
interdisciplinary research, conduct co-creative research and
development, and facilitate social implementation through
collaboration among 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 and the Division of Infectious Disease
Vaccine R&D in collaboration with the Department of
Infectious Diseases of the Chiba University Hospital. We will
conduct basic and clinical research on various infectious
diseases, including severe respiratory disorders caused by
SARS-CoV-2 infection, complex infectious diseases resulting
from immune suppression, and respiratory infectious diseases
associated with stress and dust inhalation resulting from natural
disasters.

Prof. Goto’s lab of the Division of Molecular Immunology
manages the Biosafety Level 3 (BSL3) facility of the institute.
Additionaly, an animal BSL3 facility (ABSL3) will be

scheduled to begin operations in the same building.

TR TIE, 20214E 10 H A SEEMHMA T JE T & B AL
LE L7 BRI ClE, ARKERS NV TIv okl
WX DA BRITK LT, EROBE - 4B LU
KOBEE - WL FLIENTEDL [KELIYY Y
Matha] BHEET L2 L R HERS, TRERENET S
SRR OER Ny 7 7T Y Feh H%EH
DML, FEMPEOHE S | EFEEAES) L 7234
MR AFFER 7 At R FERZ HIEL TV .

FH PR OBCH S ARETEIT IS S W L, [ HF &
YAEFBI ] MO TIEGRE T 27 5 » BAFEERM ] o X 3 —
& U CHmmbe o el g & mE L, frilaa o 4
W A SEGHENZ A ) TG A PR B, ST IR K
LEEEGYER HIRFEFITHE) XA P LA - BERIEAZEIZ
A2 K5 2 I 2 B e 55 D 2 Ak 7 IR ASAE L2 B 9 % JEREE -
BRR— e 2 HEAE L T T,

20234 |2 E S N2 HIFZEM T, GRS B O %
ERFFEE DN A+ —7 7 4 L)L 3 (BSL3) Bkt
HEEHL 220, EGE 2o TwEy. LMl
% Tld, ABSL3iix 08§ % FETTY .

URL: https://www. ridm. chiba-u. jp/

https://www. ridm. chiba-u. jp/en/index. html
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'The training course of pathogenic fungi
HRFHESMEY v 7 — iR SR A

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.

R LA AT 230, RN - O 0 JE ALY )
VORHGRE B A BIRT 572010, Kb vy —»FEH %
HUGI, AR L EE H10% TR LTz, B4, EH K
&R DIBEED D V), REUFFF 25T 7228, 2020, 21
R T O OB TR IR L o 72 202248
BEX D, FERIE A 3 HICHHE, ZmEE 8 4ITRET
B 7 EREGB L HHE 2 5 4T AR DS, SRR o
B, HEENEORE L EZERL 7.

FH - EBNE RENERERE, REET AV
B R RH IR BT S R T, WA S & OV LR LR,
TP, ISR RO, S i s2 1 3B, MALDI-
TOF MS R [al & i, WARIRAEE: , IRGWE 0 &

FIG 1. Scenes from the training course of pathogenic fungi.
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miRaX Therapeutics K. K.

I v 7 AL T a—F 1 7 A&

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 MASH and 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-xB 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-kB
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

., Therapeutics

;{'?-'v'.'ti

R

Wi, 20204E 5 H ISR SN TRERS - HgTKE
FKORIFENR Y F ¥ —FETT. ELFHHEIT [miRNA
FEHAM G U 7R B ] & THBINF-«B B
EOWIE] TT.

1. miRNA BLFEHEAN % 16 U 7 A% R 58 i BH 76

RIS SRS L2 ME O 2 K% D 572 RNA T
a4 TdH 2 miRNA LEMZLRIE, T CTICZEHRAEL L
THRZETHIEENTEY 3. Th T TICHERDR
DS RFERORS T, BViHtizHTwEs. 20
miRNA %R 2 DDS £fli & Ml A b, LA RER
ERIHNRIGIT 2% - PPRGHERE % & O f 2 O % W RIS
BEHEHOMIEEIT>TVET.

2. NF-«B FESE OB

B 5 KT NF-kB 2% < D RIERBRAA % ¥ THEK
NG L ST W B 72, Z O LICE 5 5,
INOLDEWOHRLLRENE B EEZONTET. L
LM D% { ONFBIHEHIL, £ DY 7 FVinE
R % IR IS 5 2 A5, ZORIFIZIAEIIC K
ORI TS . 22 TH 4 1ZINF-«B & SWI/SNF#E &
KxORSTTTY—5 87 E LCHEGIEML 2
9 d47 7 3 —% »%7% (DPF1, DPF2, DPF3a/b) IZ
HHLELA. ShEcie, &oTtamoxr) —=
VTR, INSDT T T —F VNI HICHET S
ILEMDOFRPECRILTB Y, TS D{LAEW D NF-«B
DO EGHEREOBGEE HED TV E T,

HP: https://www.mirax-t.co.jp
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Electron microscope facility

BT

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).

oy —ABTRICIE, EREFHEME (HAET
JEM-1400) & =A% 7B EE (H7.S-3400N) H3ikiE X
nTw T, Mg, koM EZICHLA T
5. BEL R ERME (YIVhF Iz b—24), Sl
FEREWE ) BRI SRRSO E A o v ANy
S =Ry a—y—Fxfiz, BHETIEREICT
ME— R OBBIEBBISE 2179 2 LA TE B ik &
oTWnWhb.,

MEOWFEEZHET L EE DI, B —NZT TR
<, TERESRE &4 L OWiges & LENFE % FEH L
TWwb . F7o, BRSSO BHEBAM#E & % 48
BEBIFERLTBY, HRENZT TR, W25
ZMBEZMZ TS . BTHEMEBIZICHET 5 THH%E
i, B2 TBY EToT, THKOD L I,
A — )V yama@faculty.chiba-u.jp, F 7213 BHFET (043-222-
7171 #5964 L), Tuig < 728w,

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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ZeRE " 24—01
Distinct sensing strategies of the viral RNA
sensors via antiviral stress granules

Ji-Seung Yoo
(School of Life Sciences, College of Natural Sciences,
Kyungpook National University)
Mitsutoshi Yoneyama
(Medical Mycology Research Center, Chiba University)
Koji Onomoto

(Medical Mycology Research Center, Chiba University)

Summary

Infection by RNA viruses is detected by RIG-I-like
receptor (RLR) family, RIG-I and MDA5, which function
as intracellular sensors of viral RNA. Upon detection, these
sensors induce the production of type I interferons (IFNs),
which initiate the antiviral innate immune responses.

Previously, we demonstrated that stress granule (SG)

IL-8
100+

¢

Quantitative mRNA level

- JENIBFFEHR

formation, induced by the double-stranded (ds) RNA-
dependent protein kinase (PKR), plays a critical role in
enhancing RLR-mediated IFN signaling. In the present
study, we evaluated the viral RNA sensor-mediated interferon
signaling pathways induced by RNA ligands of different
lengths. The results revealed that RNA length critically
influences innate immune activation. Long dsRNAs engage
both RIG-I/MDAb5 and PKR to cooperatively trigger antiviral
responses through antiviral SG (avSG) formation. In this
context, even RNAs lacking a 5’ppp moiety can induce IFN
signaling when the PKR-avSG axis is activated. In contrast,
short RNAs preferentially activate RIG-I-mediated IFN
responses in the absence of SGs. The PKR-RLR-avSG axis
amplifies antiviral IFN signaling, whereas IFN responses
elicited independently of PKR and avSGs are substantially
weaker. In conclusion, RLRs utilize PKR to broaden sensing

capacity and amplify IFN signaling via avSGs.
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Figure 1. Short RNAs (27 bp) marginally induced IFN-B and IL-8 expression, while longer dsRNAs (136 bp) showed a
significantly higher IFN and cytokine in EGFP-G3BP HeLa cell lines. CIAP-treated dsRNA that was devoid of a 5’

triphosphate moiety was used as a control.
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Figure 2. Long RNAs strongly induced PKR phosphorylation. Level of RIG-l and MDA5 was upregulated by short RNAs,
suggesting ligand length-selective sensor expression and activation.
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Figure 3. Long RNA ligands led to robust stress granule (SG) formation, while short RNAs failed to induce SGs.

MREE 24—02
Contribution of Dectin-2 and IL-17 to the host

defense in experimental sporotrichosis by
Sporothrix brasiliensis

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)

AT S

Sporothrix brasiliensis is an emerging fungal pathogen
responsible for a more aggressive form of sporotrichosis. In
this project we aim to elucidate the immune mechanisms
involved in the host defense against the infection. In our
previous report we showed that Dectin-1, Dectin-2 and IL-
17 are required for host protection.

In this period, we observed that the response profile is

heavily influenced by the biological sex of the host (Figure

56 THERS

B EFE Y v 5 — i

1). Male mice are highly susceptible to the pathogen,
succumbing faster than female counterparts. This higher
susceptibility is linked to a higher fungal burden in the males
(Figure 2), indicating that they are unbale to counter the
tungal growth as efliciently as the females.

However, this bias is not dependent of classical antifungal
immunity driven by lymphocytes and IL-17 since the same
profile occurs with knockout animals (Figure 3). Even

though the knockouts were weaker than the wild-type

100
- TS_
2
g
& 50-
k1
® 5] ....[ male
—— female
0 LI N R N N S N |
0 1414 16 18 20 22 24 26 28
dpi
Body weight loss
500 eas
S 400
£ T
H g
00
o
& &

Figure 1. Sex bias in the outcome of S. brasiliensis.
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Figure 2. High fungal proliferation in the organs of male mice.
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Figure 3. Sex bias phenotype is maintained even in knockout animals for IL-17 and lymphocytes.

animals, indicating that these elements are still required for
optimal protection, females display, nevertheless, improved
survival upon the challenge. Thus, the role of the sex is not
relying on the shaping of the known antifungal immune

response.

In our next steps we plan to investigate the why the sex is

affecting the host defense.

REKH
Yoshikawa, FSY., de Almeida, SR., Saijo S., Dectin-1
and dectin-2 drive protection against Sporothrix brasiliensis in

experimental sporotorichosis. Front. Immunol., 16:1639400.,
2025.

H7REE ' 24—03
Analysis of immunological mechanism for latent
infection with Cryptococcus neoformans and its

reactivation using a murine model

Tetsuji Aoyagi
(Department of Clinical Microbiology and Infection,
Tohoku University Graduate School of Medicine)
Ko Sato
(Department of Clinical Microbiology and Infection,
Tohoku University Graduate School of Medicine)
Naruhiko Ishiwada
(Medical Mycology Research Center, Chiba University)
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MREE 24—04
Elucidation of antiviral immune response

regulated by microRINA regulatory factors

Tomoko Takahashi
(Graduate School of Science and Engineering, Saitama
University)
Mitsutoshi Yoneyama
(Medical Mycology Research Center, Chiba University)
Koji Onomoto
(Medical Mycology Research Center, Chiba University)
Kumiko Ui-Tei
(Graduate School of Science, The University of Tokyo)
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LCIflf v =7z (IFN) O45%E S 6% (FN
IBE) LA NWAEGSLDO T R = ADH DL . ZA
BETH B KINHES M5 R L 72RIG-I like receptors
(RLRs) &, &4 L7277 1 )L 2 @ RNA % I8N TR L
IFN b EFET L4 VAL —F VX0 Th
Y, RIG-I, MDA5, LGP27» & 7% % . AR TIX 2N
F T2, RLRsD—> T 2 LGP22S, ™ 1 b Al &
D SEBEASHEINT 4 &, microRNA (miRNA) & 9 /)
S/ va—5+4 v 7 RNAOHI#EIN T TaH % TRBP &
MASER L, miRNABEZYLILEZ /LT, 7 1 )b A &G
MEOT7T RN = A% RET LI EXHLEMIILTE

529 % 2025



(Takahashi et al. 2018, 2020). 20244FB£ 1% 7 A b A & G
|2 X % TRBP OFEREZ 2 A L7, JU7 A )V A RIZIS S
DRI 2 W L FasC & LTS L7z (Shibata
etal. 2024). AWF%ETIE, TRBPIE 7 1 )b A JEHIZ L D)
WAL L 728 23y BYIMEE SR ) A8 —E 12 & ) Y S
n, TANVABYMBOT R —2 A% SHIMBHET 572
T, BEIRIFN w2 #fls 5 2 L 2RI L 72,
T%bb, FxHEE L7 LGP2-TRBPH BAEH % i
ELTHEREICE Y AV ARG BT B G
IBEDINT 2 AIEEIHH SN T B EEZHNS.

R

1) Keiko Shibata, Harune Moriizumi, Koji Onomoto,
Yuka Kaneko, Takuya Miyakawa, Shuhei Zenno,
Masaru Tanokura, Mitsutoshi Yoneyama, Tomoko
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

HRREE ' 24—05

Comparative Study on Genotyping, Biofilm,

and Antibiotic Tolerance among Indonesia and

Japan Streptococcus pneumoniae Isolates

Dodi Safari

(Eijkman Research Center for Molecular Biology)
Naruhiko Ishiwada

(Medical Mycology Research Center, Chiba University)

A ES

Whole genome sequencing (WGS) analysis of Streptococcus
preumoniae isolated in Japan and Indonesia were performed at
each laboratory, and the data was compared. Monthly web
meetings were held to exchange information. So far, it has
been revealed that Sequence types (ST) of serotype 15B/C
differ between Japan and Indonesia, and ST 3280 that were
previously isolated frequently in the United States have
become more frequently isolated in Japan since the
COVID-19 outbreak. As for serotype 3 isolates, it became
clear that the ST types were also differ between Japan and

Indonesia, and that the drug resistance patterns were also
differ between the two countries. The results of the
comparative analysis will be published in a future.

H7REE ' 24—06

Screening of novel genes involved in biofilm
formation and antifungal resistance in Aspergillus

fumigatus

Takashi Umeyama, Yoshitsugu Miyazaki
(Department of Fungal Infection, National Institute of
Infectious Discases)

Hiroki Takahashi
(Medical Mycology Research Center, Chiba University)
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1) Ken Miyazawa, Takashi Umeyama, Akira Yoshimi,
Keietsu Abe, Yoshitsugu Miyazaki Aspergillus cell surface
structural analysis and its applications to industrial and
medical use Medical Mycology Journal. 65(3): 75-82,
2024

2) Tomoya Sagawa, Seiko Ohno, Yoji Urata, Tamiko
Takemura, Mamiko Niki, Yukihiro Kaneko, Shigeki
Nakamura, Takashi Umeyama, Yoshitsugu Miyazaki,

Tatsuya Yuba, Chieko Takumi, Noriya Hiraoka A case
of pulmonary co-infection with Aspergillus fumigatus and
Mucorales in a patient with sarcoidosis. Respiratory

Medicine Case Reports. 52: 102130, 2024
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Molecular analysis of antimicrobial resistance

(AMR) for animal dermatophytosis

Rui Kano
(Teikyo University Institute of Medical Mycology
(TIMM) )
Akira Watanabe
(Medical Mycology Research Center, Chiba University)
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1) Nojo H, Watanabe A, Koichi Makimural and Rui
Kano. Genomic analysis of terbinafine resistance in
Microsporum canis isolated from a feline dermatophytosis.
Medical Mycology Journal. 2025;66 (1):17-20. doi:
10. 3314/mmj. 24-00024.
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Pathophysiological analysis of aspergilloma

Masato Tashiro
(Department of Infectious Diseases, Nagasaki University
Graduate School of Biomedical Sciences)
Akira Watanabe
(Medical Mycology Research Center, Chiba University)
Teppei Arai
(Medical Mycology Research Center, Chiba University)
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1) Tashiro M, Takazono T, Izumikawa K: Chronic
pulmonary aspergillosis: comprehensive insights into
epidemiology, treatment, and unresolved challenges.

Ther Adv Infect Dis 11(20499361241253751), 2024.
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Analysis of a molecular network regulating the
expression of azole antifungal efflux pumps in
dermatophytes

Tsuyoshi Yamada

(Institute of Medical Mycology, Teikyo University)
Takashi Yaguchi

(Medical Mycology Research Center, Chiba University)
Sayaka Ban

(Medical Mycology Research Center, Chiba University)
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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)
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(% AN#R), Takaya A* InoueY, Katayama Y, Kusuya
Y, Shoji T, Takada S, Nakagawa S, Oguma R, Saito N,
Ozawa N, Nakano T, Yamaide F, Dissanayake 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): eaay4068. 2020.
Tanaka D, Ishihara J, OTakahashi 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
Microdevices Based on Fluid Control. Micromachines
(Basel). 2023 14(5):1027. doi: 10. 3390/mi14051027.
Aoyama R, Nakagawa S, Ichikawa Y, Inohara N,
Yamazaki Y, Ito T, Sugihira T, Kono M, Akiyama M,
(OTakahashi H*, Takaya A*, Ichikawa F, Nakano T,
Tanaka S, Koyano Y, Fujimoto M, Nufiez G, Shimojo
N, Nakamura Y. Neonatal skin dysbiosis to infantile
atopic dermatitis: Mitigating effects of skin care.
Allergy. 2024. doi: 10. 1111/all. 16095.

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, Nufiez G, O Takahashi H*, Takaya A,
Nakamura Y*. Altered genomic methylation promotes
Staphylococcus aureus persistence in hospital
environment. Nat Commun. 2024, 15(1):9619. *: co-

senior authors
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Establishment of drug susceptibility test of non-
spore forming filamentous fungi

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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Genetic analysis of SARS-CoV-2 variants and
basic research for drug discovery against

COVID-19

Kengo Saito
(Department of Molecular Virology, Graduate School of
Medicine, Chiba University)

Eiji Ido
(Department of Infection Control, Chiba University
Hospital)

Mitsutoshi Yoneyama, Koji Onomoto
(Medical Mycology Research Center, Chiba University)
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1) Dynamic diversity of SARS-CoV-2 genetic mutations in
a lung transplantation patient with persistent
COVID-19. Igari H, Sakao S, Ishige T, Saito K,
Murata S, Yahaba M, Taniguchi T, Suganami A,
Matsushita K, Tamura Y, Suzuki T, Ido E. Nat
Commun., 15(1):3604, 2024.

2) Antibody Responses and Infection Prevention Following
the Sixth Vaccination Using the BA.1 Bivalent
COVID-19 Vaccine Among Healthcare Workers During
the XBB Variant Dominance in Japan. Yahaba M,
Asano H, Saito K, Murata S, Kawasaki K, Chiba H,
Yokota S, Yoshikawa H, Herai Y, Yamagishi K, Shiko
Y, Matsushita K, Hanaoka H, Taniguchi T, Yokote K,
Nakajima H, Ido E, Igari H. Jpn. J. Infect. Dis.,
78:106-109, 2025.
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Unveiling new effectors underlying 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
(Medical Mycology Research Center, Chiba University)

This collaborative project has significantly advanced our
understanding of the genetic mechanisms underlying
antifungal drug resistance and biofilm formation in Candida
glabrata, an opportunistic yeast species and the second most
common cause of candidaemia. Building on over a decade of
successful collaboration—yielding 17 co-authored
publications—this study aimed to dissect the genomic
evolution and transcriptional regulation that drive phenotypic
adaptations critical for persistent infection and treatment
failure. Focusing particularly on the role of the Mediator
Complex, we analyzed the function of selected subunits

implicated in azole resistance and biofilm development.

Comparative transcriptomic profiling, performed through
RNA sequencing of wild-type and single deletion mutants,
revealed distinct transcriptional signatures in response to
antifungal drug exposure. These analyses identified a set of
differentially expressed genes associated with biofilm
maturation and multidrug resistance, suggesting coordinated
regulatory mechanisms mediated by specific components of
the Mediator Complex. Further functional characterization of
these mutants was conducted using standardized antifungal
susceptibility assays, including the NCCLS M27-A2
protocol, which confirmed altered resistance profiles in strains
lacking selected transcriptional regulators. ‘The use of GFP-
tagged constructs enabled real-time visualization of subcellular
localization and trafficking patterns of candidate proteins,
while co-immunoprecipitation assays supported evidence for

direct protein-protein interactions relevant to regulatory

complex assembly. Moreover, directed evolution
experiments, along with genomic comparisons of clinical
isolates with varying biofilm-forming capacity, allowed us to
identify novel genetic variants associated with enhanced
biofilm production. These candidate effectors are now under
functional validation. Preliminary data suggest that some of
these newly discovered genes may act as key modulators of
surface adhesion, matrix production, or antifungal tolerance.

Importantly, comparative genomic and expression analyses
across a large panel of clinical isolates have established
correlations between specific polymorphisms and phenotypic
resistance traits, reinforcing the clinical relevance of our
findings. These insights contribute to a growing framework
for understanding the adaptive genome plasticity of C.

glabrata and pave the way for more targeted therapeutic

strategies.

In conclusion, this collaborative effort has yielded
substantial progress toward unraveling the molecular and
evolutionary basis of drug resistance and biofilm development
in Candida glabrata. The results obtained thus far are highly
promising and have laid the groundwork for future
translational applications in antifungal drug development and
infection control. A manuscript detailing the major findings
of this work is currently in preparation.

HAFE "24—14
Antibacterial/antimicrobial activity analysis of
newly developed antibiotics

Isamu Shiina
(Department of Applied Chemistry, Faculty of Science
Division I, Tokyo University of Science)
Naruhiko Ishiwada
(Medical Mycology Research Center, Chiba University)
Akira Watanabe

(Medical Mycology Research Center, Chiba University)
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Development of the detection for endobacteria
within mycelia of Rhizopus microsporus, the
causative agent of mucormycosis

Yusuke Takashima

(Research Center of Genetic Resources, National
Agriculture and Food Research Organization)
Takashi Yaguchi
(Medical Mycology Research Center, Chiba University)
Sayaka Ban
(Medical Mycology Research Center, Chiba University)
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TV N7 T AR LR, T SN2 7)) TREA
B H—2 7 A5 =% L, Baaofstick ) iEo
HEEATRTEETH D Z EHVRBEI N, S5, =
FXZ571) PBREMROTAANRZ P IVEREL, =0 F
NI T TIRARERET 2L Tr T A8 —DAED
IV N7 7)) T OFETEAT 200 % MRS 5 FiE
Thb.
REE " 24—16

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\ &1 3~<14 7 72—
HEEFATGI2D B S &iftE D fBH

ELY N
(EISZ R AERT FERT)

HAET T, oA, EAE R
(TEAFHEREAEL Y 7 —)

R R

IR B Candida g/abmz‘aﬁif%ﬁé?“@ S haRNYT
EBRWF—b 77— (A V77 T7—) 2iEHLsE
HZETI bay P THREEEREMEZR> TWE, €
DOIEEFERE IAHTH 5. SRZT THREA=IEN

L, YA b7 7V —ICHHTH HATG321275H L, ATG32
OFBFEHRE L HHT A2 2 e 2 YL L7z, 20234E )%
FTIIL, ZF VY RXT LT — ¥ XRNID AR 12
ATG327 0 — ¥ HIRIAEA L, ZEHAEIEG 552
LR L7z F72, XRNIO #EmTHiERTIE I b o
YR THERET, S RV R TRES Y82,
IR TERSETENLTWS—FT, ¥4
77 V—iEEOITELRS SN, I I VY T OHE
T O RATEMAL L TWA Z E AR E L7z,

20244F B2, XRN12SBI G35 3 ba > B 7THBED
TR 2 S 22T 5720, BAEKRB X " XRN1#EE
THEEAS I P FYTRHEEEL, S b FYT
FREETRIZ I B AT 2 1T o 72 Z OFEH, XRN1#E (5
FRERRE RO I b a v Y 7 TIRATP & e A uE 2
WKL Cw 2 =T, BREHEREII LA L TwaZ
EHAL & D) ) XRNIDSATG32D S8BT % /v L T
I bay B THEBERRETIC S LT s TR RIZ S
N7z, E512, I MY P TEPEERCES T4
WEEROEE RN L8 2 A, WAk & XRNIEE T
WIEROM CHELZEZITROON L N7, 2O &
5, BIETHIEMRICBITSI b3y M) TREBERTOE
Bl 2 FRNEEA & 2 ST e v,

HREE 24—17
Establishment of a new method to discover a
novel antifungal drug using a silkworm infection
model

Hiroshi Hamamoto
(Yamagata University Faculty of Medicine)
Hiroji Chibana
(Medical Mycology Research Center, Chiba University)
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A S

REFEIIBWT, TEER LYY -0 o055 %1T7:
Candida auristi % Fl W CIREEZRIEL, 74710 &

S D IEFMRERFEL 72, 7 &4k 7 ) ¥ ¥ B

PERRIE, 74 ZETNVIZBWTL T K71 ¥ Y BICk
TOEBERPIREME T T2 2oL, &
72, C. awrisBk % Fl 72 BHIE PR R & 2 SLE R T
WP AR OBRBFEIIOWCHEN L 72, IR ED L
2, PIREROREL D b —MRIC X 2158 L W
EMHIB L2 &0, SFEEIZBWT—RlE o3
R B 72DOTMT BIUEWEOMA G LI ONT
MET %2 EhE L, SEEDRAD S iz, S4EE ) IWEE % d
& UCTRIL 72 B 2 & ) BRI FE 2 v CHiLE
WG E 2 T 2k e L7z, AT L CHEB TN
IR 5 BHIEM 2 TR 2 W & 4 L 728 a & kb
LT, AR EES LA RIFI0MBL K, FiER
EHEWE * EET AW OLEII N2 DKW E2%h Do
72 BAE, C awris \ 2R L CHIERETE S Z R THRIZOWT
I HRGE L, #E3 L7 h A JEREE T IVIZB W TR
MR E R ITACEMAEERDOFREEZT> T\ b, /2, 7
LARTY) Y YBIRE L7 C auris DEEFHEBIZOW
THT 2 AT o 72, BUE, HHEEH) L 7285 FHEEE I
DWTIT 2 L T 5

SRR

1) AR 2=— 7 EARFE 2 A 3 2 M RUR G
GEIEORSE, HAMESHEES, 79: 275-281, 2024.
[Article in Japanese]

2) Hamamoto H: Silkworm model of bacterial infection
facilitates the identification of lysocin E, a potent, ultra-
rapid bactericidal antibiotic, ] Antibiot (Tokyo), 77:
477-485, 2024

H7RRE " 24—18

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)

68 THERY HK

EmigEt > & — S

Akira Watanabe, Katsuhiko Kamei
(Medical Mycology Research Center, Chiba University)

Aspergillus "R 2R AR R 2 BEE D ERERE -
EH RS2 DIRET

AHEL
(] 3797 BE s RO Be Wi g & > &7 — P 2 P R
FEE)
VYN
(] 7 BE R HE SR O BE R e die & > & — DRI R P R
EH)
(TEERFERE WY > ¥ —#d%)
Itz

(TERFHEEAE L 7 —FHESIR)

TEADE S

20134F DWFZE A2 520254F 3 H £ TOMIZ, [E 3795
WE i SR O e O M i JE B3 OO T SRR 2 & Mt
STz Aspergillus % 72\ ZHF W O WAL % - &2tz T
WRSEEFEEE > ¥ — 12 THv, 2huE TF1482
TEFE LT B HEEIR LR 7 A ~OV )1 2 e B IR
TR 2 S B S N7z Aspergillus O T RE ] 71 25 &2 1
T ME L, A fumigatus W VE25THR (2 D\~ T, A fumigatus
DT = VI HERIZ208k, 78% TH > 7=.

234F JE1F20224F £ TICHEM L, FE - B %
1T 2 72 4. fumigatus259%k: 122> TITCZ>4 pg/ml, VRCZ
>4 pg/ml % 7V — VIt E L EF L, WPESHER S ﬂf:
200EBI2IRR IOV T, WOBEFHITERE L HI2, &
JEER D S M E ORRIRAT AL, (GRS, TR E BRI
BYLCARET L7z, IR A S AL72 D@ 1Al 7 A~
F)U ZHEL66], ABPASE 2 ], 7 A~V )L A M 1
B, au=¥—3 3 VEEWEI 1 BITH - 72, T PERE R
Bl & LCid, MRHIGIE 21T o 72 OB NG 7 A
VFENZE L ERIFI O 8 HIT, 5 b 7 HHIIPTERIED
PIIRFE T LR L. T BNIBYEN 7 A~V v AHED
HEAT L7ZRETTM 21T TB Y, itk 1 F L L ofks
T 2 BIMA O #ATTIRE L7z, FEFMH 12610 9
BARVEN 7 2 A0V F)V ZE 8 FlORIHIZFE LAY 3 B, T
L3 4 BITFMBN I LA R TH o 72, THESEANE T

VI WEREDH L EET, RMEHOT V— VEIH L
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TP % BO 7B b %o 724, 7 — VA <
i} 14 % 52 80 724 B 2 20204F LK 3 BlGR o, Wi b
ITCZ &=, VRCZTHETH o 72, 7V — VI
EHARTIEINETT V- VEHEZ AT 28OS
FTH o 72H 3PNIBRIFEHROTREM: S & ) SR OF R
WEBPLETH L. R KN E R T OB T
CypblABIR A5 % 126012, hmglB (R T2 % 4 612
B8, hmgli (R T2 EBNIITCZ, VRCZ M H (2T T
H o7z, SROMEG] TR A fumigatus D3FIH S
TWRIEBNE 5 BlH 1, WHROBIZTF AWM 25, 3
BHEF—RRE, 26038250 TH o7z,

202445 L\ 2[R 72 L 72 Schizophyllum commune |2 & 1) B EK
D 5HMIIHREE 2 L7EFNIZ O W OHEREIZBIT 5%
oYM E & b IZHER L CHEST pulmonary 2 i B &
1o 7.

R

1) Kato T,Igei H,Morota M, Yotsumoto T, Fukami
T, Kitani M, Hebisawa A, Suzuki J, Watanabe
A, Ohshima N, Morio Y, Matsui H. A 59-Year-Old
Man With a Pulmonary Cavity Containing Fungus
Balls. CHEST Pulmonary, Volume 2, Issue 4, 100100

H7EE " 24—19

Screening of yeast protein synthesis inhibitor

from Chiba University compound library

Koji Kasahara
(Department of Molecular Microbiology, Tokyo
University of Agriculture)
Hiroji Chibana, Azusa Takahashi, Kaname
Sasamoto

(Medical Mycology Research Center, Chiba University)

FEXRFCEMI ATV —ZAVEERS
PINIEERBAERORA ) -7

AR
ORBURSEREEE R A0 A 2R

MAEHR, EiE FE, AR H
(TERFHEEEANEL Y ¥ —)

A S

ARIL[EIWEZE T, IR ENEREL: Candida glabrata D % >~ 7%
7 AU b 2 Hr L E R O B L C1TERRT O
M HME LT, TEREVPRETZ2E68LEaWT 1T
7)) =&, BEREFNRE V8 — - AEHEBEE S REA
% C. glabrata Tet ¥tk 2 L 7 2 3 » &G H L 72 L FEWF
JeRFEML72. 1,2000LEWH 6 % 55 8LEWT 1475
V=% T, VRV =245 237 ZHEEES O Tet
MRS 2 A7 ) ==Y T2 TV, W ODPDKRT
A B E R 2 R IALEWERZE L. 22 TH
1FEOLEWIE, )RY — L% 7 O EIIR
I S5 IEFICHRECEEZ A LTB Y, BHikew
E LTRSS N,

A6 AR, FALEY D E T IVEEEE Saccharomyces
cerevisiae \ X T HIEME AR L 72 & 2 A, RO BGEH)
TR FEE SNz, 612, TOLEW DR B
L OVER W F % T % 720, T % SR 58 % 47
W, B A= v A (NGS) i x EiiL7z. 20
oo, SEANM B 2 e O R P AR E S A,
LB O ER L 2 2 BAT 2D AL LRI L
72, INSORERIE, )R Y — A ORI A BB T
S HET 2 ER ORI - EE L AR
ThbEEHIZ, EEEWIZBIT) RV — LG
DHEALIZ ST 2872 5B FE A 7-5FT D TH 5.

HAE, R RICES W -Gm X i TH L. &
7L, Bon-EMLawoRELL, v Ml
L IR OGO BB I A, FERALICET 72 %
EoTWTPETHS.

MRERE " 24—20

Systematics of black yeast and related fungi

Akira Hashimoto
(Riken BioResorce Research Center)

REEBOFRINBELT / LEH

&A b
(FLSAREFERT N A 4 ) v — AW v ¥ —)
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A S

B AT LAEEORMAMNER S LTHONS
BOBAHIIER L ERTX 2w, L Lad s, AW
VEIE L BRIRAR OWE 2 & B AV ERE DO WFZE 2557 L CTAT
OIT &7 YR IL B A DImEVERE IS O IR
THERO REHOE FI12H 5. BEEORPFIETIE

FEXFRET HY VT NVOIEMERFEEEZLT) 720, it
Wike LTCHMBALAEERE BHEkKELz S0
Scolecobasidium J& W 11#k & Cladosporium JE56Fk O T [7] 7 %
1To 7z, RWIGETIXIEZ LIRS B L OITS-
LSU I 250 WAt 20 & K A ZL 0 08 % 17 -
o HRE LTINS EEOENAREEE X ARG
WH2REENLZEVHONE o7, AT, BIKRA
kB L CE R D Scolecobasidium J&E TR Tl 4 Fft THt
LTI IERR LD TS Z EBE SN, £
D9 HEW O RFLIAE I BV CUILTEE 2 EEEHIL O

TERABIZE SNz, SOBRRIIARE ORI B\ TR
BRIZEWINR A 52 25 E o7, *7?“( FERT Ol
T % L L 72\ Scolecobasidium & B V2 & AR FE AR O R

bEENLID, R EDE EU’?J“)?IEJE@%@ BT
EHELTEDORATKO LN L. L72bs> T, 514 b fkki
W7 BRI E Z N A LR AN 7 — 7 ED
WVEEART R T % . Cladosporium J& L PL5E T~ & g
*Eiﬁ"(é\i NL7-0, BREBIE O K52 72 IRE “C?) %
TEREBIZR O B TR O KRR & Eob 5 Akt
?Eﬂ%“( XTWA ., KEIZOWTIIIREE LSS+ 54 *Eﬁ
WMEMEDDLFETHD.
MREBE 24—21
Distribution and molecular phylogenetic analysis
of Macrorhabdus ornithogaster causing Avian
Gastric Yeast Disease in zoo-raised birds

Naoki Kobayashi
(School of Life and Environmental Science, Azabu
University)
Takashi Yaguchi
(Medical Mycology Research Center, Chiba University)
Sayaka Ban
(Medical Mycology Research Center, Chiba University)

70 TR BRESEL Y 5 -

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)

FHYESABFTRETOEEICE (T % Avian
Gastric YeastiEREER DA MRS LU
FRIGOHEICET AR
AN ANER )
i)
%Dﬁtb
(TERFHFEEEEL Y ¥ —)
PEE A
(FEERFEWEFEL ~ ¥ —)
VR AT
(7 R 3 i i B A 0T 2R T)
Y o)
(EI 7 R 38 0 A s A F 920, 2R - A R S%)

A S
B $H O Avian Gastric Yeast (AGY) i @ J& K &
Macrorhabdus ornithogaster |22\ T, RIEFE OFILE L

T, DA OEEFPHS I ho ThnhnZ Ens,
YRR BTEIC B 2 0 EEOILIRE L OCHEAN O
AR EAT o 72

IR S L CEWED S | IEROF b
59, EAIEAE D BEFE OIM A 21 72 FH K
HEEDNAZ M L, 2 ®DNA % #1812 rDNA-ITS1
HEE Y =7y N LAENGST 7 ary—r v A
EMET A LT, KROMB 2R AT, 2Ok,
S N 72 rDNA-TTS1538 0 35 A BLH1 12 D v T, GenBank

— I R=APSDF Y a— FEFIE &b IRRET
2ATo77.

ZOFER, I IKERE T REMEED 1 B (1
A4 ra) VEE, BLOEYREGE FEED 1 5
(FFAAFT IS 2a) AEEEREDY > Th 5 M,
ornithogaster DYFIERCH 7 — ¥ OHAFIZHE) L7z, HARE
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WoBRFAEEEICE T, A—ERETHE Sh5
[f] — S AEORBEUE KA & M. ornithogaster SHH & 1172451
MO TTH L (KFEFK). LHHWEOFHFHLHIZH
EWY 2 To72L 25, TS EHEMEEIZE— T
)= =P HEALEROBIETOEAETHL LD
s, 7 =¥ —OFERIIBIT L KEOEED ]
BEMEDSE 2 S, B C IR A A I O e R0 Bl
BEOLEWNRE SN, 72, MEE T TGS
Ter—5 L L QITHEE L 20 TR S, v TIVER
URERE & 72 I EHERE G OME T - BAEICHDL ST, 1
BREOGEIL ORI (1 a2 L—F]
BILUOTHEA Y IBZ L= F] 2B L. ZORKBEE
MEEFTF CTORRE-HLTBY, S5 207 L —
NIZE S 5 M. ornithogaster\&, T E, [4 2B
L— F] OB TIIEEERES B C, [IFR1 ~
IHZ L= F] OWETIEImEEFREIMEL, 1 v aH
DS DTN B ORMIZER S 5 ) A7 Wb L LicE
LEIFFLI.

T/, BB OMEENL S, M. ornifbogasterﬁgf)%ﬁﬁ
DR SN IRIC OV T, W EEZ T 72, &
OFER, H—BREME TOINAAF a3 3
HOEFREI B CTHOMEPHER I N, Th oD )
B 1R, o2 iUREIc RS8R e Nz s 2 L1
LT 2 2 EATE, BIMEICEN RO ATFIC
B L7z
IfRERE 24—22
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)

BEREBRICHT 2 HEMESEN T HERORE

(R ETra
() 7 A KPR
(13 =85

(TERFEHESEL Y 5 —)

A S

AWFZElE, HEIHEEL L T o AR R T
MY, PR A L7 BRI T 2 B & LT3k
AR IR A ICBRAE T A C S RE DRI T A 2 L &
HrgE L7z,

e A BEORE THRE IS 7 X ¥ MIEH
(SFB) 13, WM\t % A L CTH Y, SFBHR#RI
IL-1774: CD4* T ke (Th17MifL) %5 fLifEd 2 2 &
BHON TG, ) ) A RED T IRAEFEET
(&, SFBHFERAYZ: THlifld 27k (TCR (TCR™®)) % @5
BT MT AT 2=y s~y A% THI/BMIEX
A~ A THHRag KO ¥ 7 R XY 5 Z & T, SFB
¥ 2y 2ThI7TH i o & % FH 3 %, SFB TCR™8 ) (f
TCR™ Rag2 KO~ 7 A& L7z, £H55DTCRTg b
SFBIZBE%E L T3 L T4 SFB_3340 protein IZHEERY
ToHoN, TOTCREZWIET 57 I/ BRESNIE T4
#740, BEkT % Epitope A —/N—=F v T L5 DD
TEIE—FLTE5Y, JURRRN K CHURIRRFRY
ZTHROISEZ MRS L TENLZTool THAH. 2nH
@ animal lines % #E¥F3 2 WFE T, ARWFIE & IXEEIZH
R LT \»2¥, SFB TCR™3 Rag2 KO~ w7 A2 BT
WIFE LTz o 7o H CORIER BAR O MR RS 2 0 5 i
FEIRE 2 FERR L 72728, BB TCR™ Rag2 KO~ w7 A 12
YO B2 TEBRERE L. B LY AT4 V0%
TEOREMINE IS BT DY W ERR S 5 720, CD4 THlE R
EARY VBRI S EE SN L KT A Y A4 v D
Base line # iR L 72 & 2 A, RFEBRO T > b o — )L Tfli
¥ 5 Rag2 KO~ AZBWT, 3TEKRY ¥ kil
5 D IL-220 FH 7 8 R jiE A 25T R S L7z . Rag2 KO
~ 7 A TIECD4 THINE721) T 7% <, CD8 THlliz <> B
fo, ZEHEERE OGS LICBREN R DL 2 e s, A
FECIREL72FEREITH I, A~ Y 22 e LEY
ZEDRETH D LRI, 51 I1ETCRa KO A
BRI AT L, B & RSO w2 A, TCRA?
TCRaKO DI &2 H#D L TETHA.
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MeERE " 24—23
Studying divergent virulence traits between
Candida albicans and Candida glabrata

Chung-Yu Lan
(Department of Life Science, NTHU/Tsing Hua
Distinguished Professor, Taiwan)

Hiroji Chibana, Kaname Sasamoto, Zhao Fujiang
(Medical Mycology Research Center, Chiba University)

In this collaborative study, we focused on LL-37, the only
human-derived cathelicidin (a family of naturally occurring
antimicrobial peptides) involved in our innate immune
system. Our research, jointly presented at the 68th Congress
of the Asia-Pacific Society for Medical Mycology
(APSMM), explored how LL-37 interacts with Candida
albicans and how it suppresses fungal growth.

We found that LL-37 acts through multiple mechanisms.
It damages the fungal cell membrane, increases the
production of reactive oxygen species, disrupts calcium
balance inside the fungal cell, and affects how the fungus
regulates its genes. In response, C. albicans activates stress
responses across different parts of its cell, such as
mitochondria and the endoplasmic reticulum. We also
analyzed how the fungus changes its gene expression patterns
when exposed to LL-37 and found that it tries to adapt to
these stressful conditions, though often unsuccessfully. These
results provide valuable new insights into how the body’s
natural defenses work against fungal pathogens. They also
highlight the potential of antimicrobial peptides like LL-37 to
be developed into future antifungal drugs. Such peptides are
attractive because they attack fungi in multiple ways, are less
likely to cause drug resistance, and may also support the
immune system. Our study yielded highly promising results,
both scientifically and therapeutically. Following our
successful presentation at APSMM, we believe this research
forms a foundation for future studies aiming to apply LL-37
and similar peptides in clinical settings to treat fungal

infections more effectively.

M7RE " 24—24
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)

TFERICHETEIKRE -
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EIAIA
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A AT
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HEBRR

THE D JIE IS 2B IN0xH R Th L RZIRE T 7
F v (MR7 7 5 ) 5 W@ F3E1320194E 4 H 12
Bla s, 34EMBOIER % #C20254 3 HRICH T L
7o =77, TEWTIEWMESEFEL LT, 2014454 A2
5 IR A LA VE PR B R % BAAG L, BUSHLR o
VIR S ORMEE - R RECT R 2R L %
OHkHET 5 & & B2, 20184E11 A 20 & X AIE Pk A
TWETOAENGE LZMRY 7 F » MBI % 1T
ToTwh, Frld, TNENOFHEFEIZBI D PEMK
- 7 F RO FEREER I BT D KRR 7 HERS % AL -
FHM L CE 2. REBIXEMREICREY RIZ L FER
SNBAIERIZOWTHEE L 72,

20254F 1 H ¥ 1 T o EEHE O UM AR O FE 15
X, BRET36% & 7 o T\ 7z (TR« 47,3271). —
7, TEHFEIBEE-ERONRARS Y . S5
e BAMEI 25 CTw D MR 7 F S IZBE L
RERHEAEEOEILE LTUTHH -7z, OFflan
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F AN AERGAEDS 5 FEGHENEIT T 5 20 &, I
b LN b A OATEIFIBRSEAME IS 72 o 72 @EIN
THEBEFEIZ O THEEEED > 72. MR
7 F v OHERPRSEB AT NG RT 7 F SR A
TIEL, MR 7 F VEROEREIZOWTHEEEDND
REBHE SN, ORODIRI T BV TREFEY 12 FE
(R T ABYAP/NETE = S o TR 2 SN 7 TR/ oR)
Nhol, —JF, TETOMRY 7 F »EHEFEICE
W, QOB BB T A OB WG oy
D7z

PRl a0 AV ARYIE B L 722 e &
FEI LR o T LIET20, T HFE T LM
ENTBELTHIEHEMRY 7 F v OEEWIZOWTE
FEMLBEF 272, 72, BRIHETRATICE S 2 ful
T F ST AATEATNE B LEE L S oh
& 7o Tz, WS 1320194E DL R & 2 AT id 2w
B, FRCT 7 F U EEREA B S EICH H A T
UMD RT 5 ) A7 13KR E L CEv . R
SHEBEEZ A SR vzolc b, HAFERIIS Lok
K x T OHRBEZE UREGR  Ftlf T BEDR D 5 . B
HHITRELR LT T T2 HARIED, —EDF)
B2 MR L T TR HEEII OV TE S b k)T
ins.
EREFIEOFENFERITBA 1Rl =2— ALy —& LT
THEBTBLOTEBREMIIC 74— PNy 7 LTw
B. F7o, A HAEKYT 7 F U FRFMERITBVTHE
FEL.
R7RRRE " 24—25
Analysis of antimicrobial resistance in
Haemophilus influenzae

Emiko Rimbara
(Bacteriology II, National Institute of Infectious
Diseases, JIHS)

Naruhiko Ishiwada
(Medical Mycology Research Center, Chiba University)

127V I 2 YROERTHERE & ERRZ
MAIEEICEET 2R

MIEHRRIET
(2] 37 e e e A A B ITE JE AR ] 37k e e O 72 Il B
HE)
A Z
(THERFHEREFEMIEL > 7 —)

AT S

AFBT2022-20244F 123 HE S 7oA ¥ 7 IV 2 RIBE
130#k 122D T, ARILREIFZE & L Clipako ) 2 ERCL 72
K747V — b &7 BEREaREC L )RR
FHIE 3 & (MIC) % 052 L CLSI o 2 12 ih W 58 L
2. FORER 7 ¥ Y1) v (ABPC) MifE=R1351.5% ,
TryET) y ANNT 5 L (ABPC/SBT) Tif P21
53.1% , A a4 (MEPM) JEEZM%13131% ,
T+ 5F A (CTX) OmMEHFEIZ23%, 7 ) T7XFV v
(CTRX) O 1:=£120.0% , L K70 X4 » oMk
1338%, 7 7)) A~ A ¥ ripEiz11.5%, 7Y A0
~ A ¥ Vi EERIE54% TdH > 72 ABPCIf E# O TR
1%, B-lactamase positive ampicillin resistant strain (BLPAR)
7316.9%), B-lactamase negative ampicillin resistant strain
(BLNAR) #%34.6% CTdh o 72. -7 7 ¥ L RPLRFEIZD
WT E-test T MIC 2% L, SE i AA L L okt
Bx4T -7 & 2 A, MEPM, CTX, CTRX 22\ T,
—HEHRIFIFENENGL6% ,969% ,99.2% &L HUfTH -
72. —7Ji, ABPC & ABPC/SBT |22 W CldjiE o —HHE
EENETNT23% LT762% ThHolz. "=V ) VG T2
AELE 3 (PBP3) R L OB #2728 25, E-test
T ABPC D &2 1% % Intermediate (MIC:2 mg/L), ABPC/
SBT O i 5 % 2% Susceptible (MIC © < 2/1 mg/L) & 7% %
D% CIZPBP3D =) UG E T — 7B I8
DERELDOBR-TF 7 < —ERUHRTH ), 2 btk
VP8 AR A B © 12 ABPC/SBT @ 8% 7% % Resistant
(MIC : 2 4/2 mg/L) E R DAEINDH S Dk T o 7
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MERE 24—26

Analysis of clinical, antimicrobial susceptibility,

drug resistance, and pathogenic genes of
Escherichia coli isolates derived from pediatric
patients with invasive E. coli infections

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)

NEREBREXBREREEICET 2BKRHRY
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HFRBR
20244 FEIL, TRAF L T\ 7/ AR BRI R i sk R

W44Pk (T3 2 &b mbe2dark, T3 RF208k) 22X %
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