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Preface for the Y2023 Annual Report

In 2023, elderly individuals 65 years or older accounted for 29% of the Japanese population. This
group is at increased risk of adverse health conditions such as chronic obstructive pulmonary
disease, other long-term respiratory problems, malignancies, and treatment-related opportunistic
fungal infections. Growing attention is being paid worldwide to the risks of imported fungal
infections arising from international trade and globalization, as well as to the life-threatening risks
of pulmonary aspergillosis and mucormycosis in patients with COVID-19 infection. Moreover,
Candida auris is an emerging threat to the global health. In October 2022, the World Health
Organization published its fungal priority pathogens list to guide research, development, and
public health actions. This publication was an emergency call to action for fungal infection

research. These circumstances underscore the growing role and significance of the Medical
Mycology Research Center (MMRC).

In FY2021, the MMRC was granted extended certification as the National Joint Usage/Research
Center for Fungal Infection by the Ministry of Education, Culture, Sports, Science, and
Technology (MEXT). To support research, education, and clinical activities in the academic,
public, and private sectors, the MMRC actively promotes joint projects and the use of shared
facilities. As part of the MEXT" s National Bioresource Project, the MMRC collects, stores,
provides, and genetically analyzes pathogenic fungi and actinomycetes. In tandem with these
activities, research groups of the MMRC pursue independent basic, applied, and clinical research
projects. Furthermore, the Division of Clinical Research and the Division of Infection Control and
Prevention of the MMRC have been supporting the specialized outpatient clinic for invasive fungal
infections at Chiba University Hospital since 2014 and 2016, respectively. The MMRC established
the first biosafety level 3 laboratory at Chiba University in 2015, and a germ-free animal facility in
2018.

To facilitate research on pathogens, infection, and immunity, the MMRC conducts joint
research with other organizations at Chiba University, including the Graduate School of Medicine,
University Hospital, Graduate School of Pharmaceutical Sciences, and Graduate School of
Science. The results of these projects will inform clinical practice. Several MMRC faculty members
serve as adjunct faculty staff of the Research Institute of Disaster Medicine, which was established
in 2021. The MMRC partners with this institution to accelerate research and treatment related to
emerging pandemics and post-disaster infections. The MMRC continued joint academic activities
with overseas centers in FY 2023, leveraging its international cooperative network.

The MMRC pursued its FY2023 mission with emphases on the following areas of activity: (i)
initiatives as a joint usage/research center and bioresource center; (ii) fundamental research on
pathogens, infection, immunity, and genome-wide analysis; (iii) clinical research and
development; and (iv) support for junior researchers. We thank the Scientific Council members,
collaborating external researchers, and other stakeholders for their continued support.

February 2024

Chihiro Sasakawa, PhD,
Director of the MMRC
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Project for Immune Response in Infections Diseases
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Summary (FFZEREEE)

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

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

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

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

virus-induced infectious diseases.

LSR5 RN, BRRIEEERRIZELC LI oTHHALTITDh TS . A7V 27 T
X, 7 AV ZEBATISE L7 HAR RS ERRAE ICTEH L, RNA & > ¥ — RIG-I-like 2 & 4F (RLR) 2
X574V AHKRIEH CRNABRAD 5 F ORI L, TNICX > THXRI SN A REREY 7T
VOEBERREZ IHT 9 % S LIS KD, 7 A IV ARIYEISH 2 Fr 7z RIG WIS IS O 32 A 247 %

ZLZHIRT.
Professor Mitsutoshi Yoneyama # oA N 1T
Assistant Professor KOji Onomoto By B )REAET]
Research Technician Yuna Aoki oM B B EHAK KR
(2023.3~on maternity/paternity leave)
Research Technician Kaho Kato ok B B g ARl
Research Promotion Technician Miyuki Takizawa (~2023.3) o fiifE B EIRAW X
Research Promotion Technician Yukari Inada (2023.3~) Boowi kB FRHBER

1. Functional analysis of host proteins that are responsible

for induction of anti-viral innate immunity.

Onomoto K, Aoki Y, Kato K, Ban M, Suzuki Y, Sakai M,
Kobori T, and Yoneyama M.

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

In the previous studies, we revealed that viral infection
induces RLRs to accumulate in cytoplasmic granular-like
structure, antiviral stress granule (avSG), and avSG plays a
critical role as a platform for initiating RIG-I-mediated type I
interferon-inducing signaling. We are now analyzing several
RNA-binding proteins and avSG-localizing proteins that play

a role in regulating RIG-I-mediated signal activation. In

addition, we are analyzing molecular interaction between host
factors and viral proteins in response to SARS-CoV-2
infection using the Bio-safety level 3 (BSL3) facility of
MMRC.

2. Identification of natural compounds targeting SARS-
CoV-2.

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

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

More than 300 middle-molecular compounds prepared by

the Faculty of Pharmaceutical Sciences, Chiba University,
were screened for antiviral activity against SARS-CoV-2 by

5527 % 2023



examining the effects on virus-induced cytotoxic activity
(CPE). Four middle-molecular compounds showed
significant antiviral activity against SARS-CoV-2 infection.
Among them, two were implicated in antiviral activity by
inhibiting the activity of papain-like proteases of SARS-
Cov-2. The results indicate that four plant-derived middle-
molecular compounds are candidates for developing new

antiviral agents to treat COVID-19.

3. Development of inhalant nucleic acid drugs for

COVID-19.
Aoki Y, Kato K, Onomoto K, and Yoneyama M.

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

In collaboration with research groups at Gifu University,
the University of Tokyo, and Meijo University, we analyzed
novel nucleoside analogs for developing anti-COVID-19
nucleic acid drugs. We evaluated the antiviral activity and
cytotoxicity of siRNA and antisense nucleic acid (ASO)
targeting SARS-CoV-2 in vitro. The results showed that
ASOs with enhanced stability and cell permeability by
introducing modified nucleic acids reduced the viral load

without any cytotoxic activity.

Publications

1) ImJH, Duic I, Yoshimizu SH, Onomoto K, Yoneyama
M, Kato H, Fujita T: Mechanisms of length-dependent
recognition of viral double-stranded RNA by RIG-1. Sci
Rep, 13(1): 6318, 2023
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Project for Cytokine Research
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Summary (FFZEREEE)

Cytokines play a central role in maintenance of homeostasis. Because, a disease is not caused by only one

problem of an organ, but caused by a systemic disorder, which is regulated by cytokines, it is important to

study their functions. We aim to find new therapeutic targets for inflammatory diseases and infectious

diseases by investigating the roles of cytokines in pathogenesis.

R, ZHES R MR I IS RIS ER 9 2 S LIS X D HEEIHER SN —2 D v
ATAHTHY, ZOMHFFITBTHA P A A VPO EEHZHS TWS . £ OFERHIZHIC—D2D
lgds , MO RETII RS, RERZMOLTIHMAD I AT LDRETH LI LNH, ThHZHRE
TEHEHA AL OB L I LRBIEFICHETDHS . A7y 27 b TR, YRR SO
BOWEBIBRICB T 254 AL Y ORMZHIIL, BROCH L BREORN T2 /RNy Z L

ZHNET 5.

Associate Professor Shinobu Saijo

Research Assistant Professor

Research Promotion Technician

Junko Minakuchi

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 Fc
receptor y chain. Upon ligand binding, spleen tyrosine kinase
is recruited to the ITAM and activates the caspase recruitment

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

Fabio Seiti Yamada Yoshikawa
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resulting in the activation of various genes including those
encoding pro-inflammatory cytokines. Both B-glucans and
a-mannans are major cell wall components of fungi including
Candida albicans (C. albicans) and Pneumocystis 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. Dectin-1/IL-15 pathway affords protection against
extrapulmonary dspergillus fumigatus infection by
regulating Natural Killer cell survival.

Yoshikawa YFS!, Wakatsuki M!, Yoshida K!, Yabe R
Torigoe S%, Yamasaki S»2 %4, Barber GN°, Saijo S!

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

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

3 Laboratory of Molecular Immunology, Immunology
Frontier Research Center, Osaka University, Suita, Osaka,
Japan.

* Division of Molecular Design, Medical Institute of
Bioregulation, Kyushu University, Fukuoka, Japan.

5 Department of Cell Biology, University of Miami, Miller
School of Medicine, Miami, Florida, USA

Aspergillus fumigatus is a ubiquitous, yet potentially
pathogenic, mold. The immune system employs innate
receptors, such as dectin-1, to recognize fungal pathogens,
but the immunological networks that afford protection are
poorly explored. Here, we investigated the role of dectin-1 in
anti-A. fumigatus response in an experimental model of acute
invasive aspergillosis. Mice lacking dectin-1 presented
enhanced signs of inflammation, with increased production of
inflammatory cytokines and neutrophil infiltration, quickly

succumbing to the infection. Curiously, resistance did not

require T/B lymphocytes or IL-17. Instead, the main effector
function of dectin-1 was the preservation of the NK cell
population in the kidneys by the provision of the cytokine IL-
15. While the depletion of NK cells impaired host defense in
wild-type mice, IL-15 administration restored antifungal
responses in dectin-1 deficient mice. Our results uncover a
new effector mechanism for dectin-1 in anti-Aspergillus
defense, adding an alternative approach to understand the

pathophysiology of this infection.

Publications

1) Yoshikawa FSY, Wakatsuki M, Yoshida K, Yabe R,
Torigoe S, Yamasaki S, Barber GN, Saijo S.
Dectin-1/IL-15 Pathway Affords Protection against
Extrapulmonary Aspergillus fumigatus Infection by
Regulating Natural Killer Cell Survival. J Innate
Immun. 15(1):1-15. 2023

2) Hideki Yamamoto, Chikako Tomiyama, Sho Yamasaki,
Shinobu Saijo, Yoichiro Iwakura, Kazuyoshi Kawakami.
Involvement of Dectin-2 in the Innate Inflammatory
Response Triggered by Influenza Virus Hemagglutinin.
Advances in Infectious Deseases. 13:478-497. 2023
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Project for Host-Microbial Interactions in Symbiosis and Pathogenesis
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Summary (FFZEREEE)

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

B 3 DR R B AR - BB R ES SRR HRICH RS M TO 2R LB TH L. 2
MO MBOPEIIHILS 5 7-0, BE TR LM e LR A BV UL 25 e ke m 2
HEBR U, I e & Je A2 B IR 2 BT 5 2 L THEBEOHEEEMRICHFS LTwas . ZoEN
WA & O BIR OB, KRR BICNEZ SN ERED AL ST, Bl HR & E D4k
TEDOBREFIED KK E % 00, BRABEYE DAY A7 AR EE REMEE LMK S
BRI A7 2285 L RERENETH L. AT Y =7 bTRE, WELBNHNEP
PN & I EREREZ IS 22 U, NS X 2 8 EE M O X 7 2 O & Z okl
Ko THZRI SN LKA A, FITHIE L H R BIYEDTRIEOEZ HNE LTV 5.

Associate Professor Yoshiyuki Goto
JSPS Post Doctoral Fellow Bonita McCuaig
Research Promotion Technician Sayaka Hasegawa

Research Promotion Technician Minami Hirayama

1. Commensal bacteria and host immune system regulate

fungal colonization in the gut

Akira Haku!, Bonita McCuaig!, Qiongyuan Zhang', Yuni
Sun!, Yoshiyuki Goto!

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

Mycology Research Center, Chiba University

e B B’ R F|/E
FRABARINER ~ R=—F <77F
s owli ok B RN SREF

Bl i 5 H O SPEIL 5]

Tremendous numbers of microorganisms colonize in the
gut of their host. Several specific fungi, including
Saccharomyces cerevisiae and Candida albicans, have been
reported to reside in the human gut. Although commensal
bacteria modulate gut homeostasis and dysbiosis triggers
various kinds of host diseases, including infections and
inflammatory bowel diseases, it is unclear how these
commensal fungi colonize in the gut and regulate host
physiology. In addition, C. albicans are also known to exert

pathogenic effects in the immunocompromised host and

Ly = 27 2023



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

treatment of infectious diseases.

Wild-type

c alblcansﬁ’ X X’
1 T
o4

Ampicillin treated

T KZT ! KK
1l Xy Yy s

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

2. Innate and acquired immune system regulates intestinal

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

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

Mycology Research Center, Chiba University

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

a dietary carbohydrate by various symbiotic bacteria such as

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

through regulating the epithelial al, 2-fucosylation.

Commensal hacteria

IL-22

00

ILC3 CD4 T cells

Fig 2. The inductive and regulatory mechanism of epithelial
al,2-fucose

3. Resident microbes in the gut induce host antibody

responses

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

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

Ly y -t W27 2023 9



Fecal IgA levels, as well as the number of T helper 17
(Th17) cells and intraepithelial lymphocytes (IELs) in
germfree mice, are dramatically reduced compared with wild-
type mice, indicating that resident commensal microbes
stimulate the host immune system in the gut. Although
segmented filamentous bacteria (SFB) have been identified as
one of the commensal bacteria capable of the induction of
IgA, the mechanism of how SFB stimulates IgA induction is
still unclear. In addition, the characteristics of microbes that
induce IgA is not fully understood yet. This study aims to
identify the microbes, especially resident bacteria and fungi,

that induce IgA in the gut using next-generation sequencing

10 THRY: HREESFNE

techniques combined with immunological and bacteriological
approaches. We also investigate whether commensal microbes
stimulate antigen-specific mucosal IgA as well as systemic IgG
immune responses. These studies will lead to the development

of novel strategies for optimal mucosal vaccines.

Publications
1) McCuaig B and Goto Y. Immunostimulating
Commensal Bacteria and Their Potential Use as

Therapeutics. Int. J. Mol. Sci, 24:15644, 2023

Ly y -t W27 2023



Project for Control of Infectious Diseases

MEP T (BRYER#EEYE) 7eyx2 b

Summary (FFZEREEE)

Excessive antibiotic exposures let bacteria be in a dormant state, allowing bacteria to survive in harsh
environments. This phenomenon called “persisters” also causes the emergence of drug-resistant bacteria and
intractable bacterial infections such as persistent bacterial infections. In this project, we aim to elucidate the
molecular mechanism of persister control through research on developing systemic infections and persistent
infections and to create new compounds that can control dormant cells. In this year, we identified bacterial
proteins targeted by compounds identified from our own natural product library and investigated their
mechanisms of action and effects on bacterial cells.

AR AIETH OO N PRS2 MEICIRE T 2 CRIRRIBL 20, BEZRBETHOAELET LI L
MWTE 5. 2 OBIGUIFEH LR B e % O MR T RBSYED RN E %% . A7 0
Va7 bTIE, IEHITE O 42 B RRAUIE N & R RRALBRA T 7E 2 i U TR o0 55 7B 2 I L
WA 2 FIE T X 2B -2 LEMORAIIMZ HIEL TV S . AMEERMAD KRS 4 77 ) =5

R L7ALEWAEEN E T 2% 7 Y 328 Z2NE L, € DOVEHET LRI~ 22O W TR
ML7z.
Associate Professor Akiko Takaya e # % wE W1

Research Promotion Technician Yuriko Nomura

1. Physalin H, Physalin B, and Isophysalin B suppress
the quorum-sensing function of Staphylococcus aureus by

binding to the key response regulator AgrA

Junpei Yamaguchi!, Teruhisa Manome?, Yasumasa Hara? 3,
Yuriko Yamazaki, Yuumi Matsuoka®, Masami Ishibashi® 3,
Akiko Takaya® 3 ©

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

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

3 Plant Molecular Science Center, Chiba University, Japan

* Graduate School of Medical Sciences, Osaka University,
Japan

5IFReC, Osaka University, Japan

6 Medical Mycology Research Center, Chiba University,

8o w2 B BPAHHER T

Chiba, Japan

Staphylococcus aureus pathogenesis, including methicillin-
resistant S. aureus (MRSA), depends on the expression of
many toxins and other factors controlled by the quorum
sensing system (QS), encoded on the virulence accessory
gene regulator (agr) locus on its genome. In this study, we
identified Physalin H, Physalin B, and Isophysalin B,
phytochemicals belonging to the class of withanolides that can
be found in plants of Solanaceae family, as novel Agr-QS
modulators. The results of biological analysis and in vitro
protein-DNA binding assays were suggested that these
physalins suppress gene expression related to the Agr-QS
system by inhibiting the binding of the key response regulator
AgrA to the agr promoters, leading to a reduction in the
function of hemolytic toxins downstream of these gene
expressions in MRSA. Furthermore, although Physalin F

suppressed gene expression in the Agr-QS system, its anti-
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hemolytic activity was lower than the three physalins. On the
other hand, five physalins isolated from the same plant as
physalins with activity to Agr-QS suppression did not reduce
bacterial Agr-QS activity but inhibited AgrA binding to DNA
in vitro. As a result of the docking simulation, the direction
in which physalin interacts with the DNA binding site of
AgrA was classified into three docking states. The carbonyl
oxygens at C-1 and C-18 of physalins, which have Agr-QS
suppression activity, were directed to residues N201 and R198
of AgrA, respectively, whereas these carbonyl oxygens of
physalins, without Agr-QS suppression activity, were oriented
in different directions. Furthermore, 100-ns molecular
dynamics simulations revealed that the hydrogen bond formed
between the carbonyl oxygen at C-15 of physalins and L186
of AgrA functions as an anchor, sustaining the interaction
between the carbonyl oxygen at C-1 of physalins and N201 of
AgrA. Taking these findings together, it is suggested that
Physalin H, Physalin B, and Isophysalin B inhibit the
interaction of AgrA with the agr promoters by stable binding
to the DNA binding site of AgrA, resulting in a suppression
in Agr-QS function of §. aureus.

2. Pharmacological effects of Koetjapic acid from

Sandricum indicum on bacteria

Takumi Segawa!, Keisuke Sugimoto!, Junpei Yamaguchi?,

Yuriko Nomura?, Akiko Takayal 2 3

! 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

As a factor in maintaining bacterial homeostasis, the

AAA™ protease ClpXP is widely conserved. Under
physiological conditions, ClpX, which has ATPase activity,

12 TIHRY HREFTE

unfolds the substrate and transfers it to ClpP, which has
peptidase activity, resulting in proteolysis. In recent years, it
has been reported that some compounds bind directly to ClpP
and allow ClpX-independent protease activity and it has been
shown that this pathway provides antibacterial activity. In this
study, we screened ClpP-activating compounds using our
unique natural products library and investigated their
relationship with antibacterial activity. We purified Salmonella
ClpP and constructed a compound screening system using
FITC casein degradation as an indicator. As a result of
investigating 1163 compounds, 4 compounds were shown to
active ClpP proteolysis. Based on the screening results for the
growth inhibitory activity of Staphylococcus aureus, it was
suggested that Koetjapic acid (KA) isolated from Sandoricum
indicum may inhibit the growth of S. aureus along with ClpP
activity. 4 structural analogs of KA also isolated from
Sandricum indicium did not activate ClpP, and the growth
inhibition activity of Staphylococcus aureus was lower than
that of KA. The re-extracted KA activated ClpP in a
concentration-dependent manner, suggesting that KA has a
structure that specifically binds to ClpP. Taking these findings
together, it is suggested that KA is involved in antibacterial

activity by binding to a bacterial target protein.
y g getp

Publications

1) Tanaka D, Ishihara J, Takahashi H, Kobayashi M,
Miyazaki A, Kajiya S, Fujita R, Maekawa N, Yamazaki
Y, Takaya A, Nakamura Y, Furuya M, Sekiguchi T,
Shoji S. High-Efficiency Single-Cell Containment
Microdevices Based on Fluid Control. Micromachines
(Basel). 14(5):1027, 2023.

2) Hara Y, Manome T, Suehiro W, Harada S, Yamagishi
Y, Takaya A, Ogra Y, Ishibashi M. Isolation of two
new trichorzin PA derivatives, trichorzin PA X and XI,
from the terrestrial fungus Trichoderma harzianum IFM
66736. Tetrahedron Letters, 121: 154488, 2023.
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Candida glabrata phenome project
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WIZEWE%E (Summary)

Using the systematically constructed full genome mutant library in pathogenic yeast Candida glabrata, we

are performing development of anti-fungal drugs, gene identification and functional analyses involved in

pathogenicity.
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Evaluation of antifungal selective toxicity using Candida

glabrata ERG25 and human SC4MOL knock-in strains.

Keiko Nakano, Michiyo Okamoto, Azusa Takahashi-
Nakaguchi, Kaname Sasamoto, Masashi Yamaguchi, Hiroji
Chibana

With only four classes of antifungal drugs available for the
treatment of invasive systemic fungal infections, the number
of resistant fungi is increasing, highlighting the urgent need
for novel antifungal drugs. Ergosterol, an essential
component of cell membranes, and its synthetic pathway have
been targeted for antifungal drug development. Sterol-C4-
methyl monooxygenase (Erg25p), which is a greater essential
target than that of existing drugs, represents a promising drug
target. However, the development of antifungal drugs must
consider potential side effects, emphasizing the importance of
evaluating their selective toxicity against fungi. In this study,
we knocked in ERG25 of Candida glabrata and its human
ortholog, SC4MOL, in ERG25-deleted Saccharomyces

cerevisiae. Utilizing these strains, we evaluated 1181-0519, an
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Erg25p inhibitor, that exhibited selective toxicity against the C.
glabrata ERG25 knock-in strain (Fig. 1). Furthermore,
1181-0519 demonstrated broad-spectrum antifungal activity
against pathogenic Candida species, including Candida auris.
'The approach of utilizing a gene that is functionally conserved
between yeast and humans and subsequently screening for
molecular target drugs enables the identification of selective

inhibitors for both species.

PF1163B, a known inhibitor of C. albicans Erg25p,
distinguishes itself from PF1163A by lacking an additional
hydroxyl group on its side chain. PF1163B exhibits a broader
spectrum of activity compared to PF1163A and has been
reported to have slight inhibitory effects on C. glabrata. To
confirm the usefulness of PF1163B in our study, we
conducted a growth inhibition comparison involving BY4741,
Sc(hERG25), and Sc(CgERG25) in the presence of
PF1163B (Figure 1A). The results indicated slight in-
hibitory activity against all three strains, although the IC50
was not reached even at the highest concentration of 138 pM

(Table 2). Another compound, 1181-0519 (N-[(2E)-2-
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Figure 1. Evaluation of growth inhibition by compounds targeting Erg25p. Relative growth inhibition against knock-in strains (A)
with PF1163B and (B) with 1181-0519. Sc(hERG25) and Sc (CEERG25) strains were grown in the two drugs. In both
plots, the x-axis denotes the con-centration of the respective drugs, while the y-axis represents the “Relative growth, ”
calculated as the area under the curve (AUC) relative to the absence of the drug. The data are based on the aver-
age of three replicates, with error bars indicating the standard deviation.

[(4-nitrophenyl) hydrazinylidene] propyl] acetamide)
(Figure S6B), has been reported to possess inhibitory activity
against Erg25p in 8. cerevisiae. 'Thus, we compared its growth
inhibitory effects on BY4741, Sc(hERG25), and Sc
(CgERG25) (Figure 2B). The IC50 values for BY4741 and
Sc(CgERG25) were 13 pM and 3 pM, respectively, whereas
for Sc(hERG25), the IC50 was greater than 32 pM (Table
2). Consequently, we observed growth inhibition of 1181-
0519 against Sc (CgERG25) but not against Sc (hRERG25).

Evaluation of a novel FKS7 R1354H mutation associated

with caspofungin resistance in Candida auris Using the

CRISPR-Cas9 System.

Maiko Kiyohara, Taiga Miyazaki, Michiyo Okamoto,
Tatsuro Hirayama, Koichi Makimura, Hiroji Chibana, Nana
Nakada, Yuya Ito, Makoto Sumiyoshi, Nobuyuki Ashizawa,
Kazuaki Takeda, Naoki Iwanaga, Takahiro Takazono, Koichi
Izumikawa, Katsunori Yanagihara, Shigeru Kohno, Hiroshi

Mukae

Outbreaks of invasive infections, with high mortality rates,

caused by multidrug-resistant Candida auris have been
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reported worldwide. Although hotspot mutations in FKS1 are
an established cause of echinocandin resistance, the actual
contribution of these mutations to echinocandin resistance
remains unknown. Here, we sequenced the FKSI gene of a
caspofungin-resistant clinical isolate (clade I) and identified a
novel resistance mutation (G4061A inducing R1354H). We
applied the clustered regularly interspaced short palindromic
repeats (CRISPR)-Cas9 system to generate a recovered strain
(H1354R) in which only this single nucleotide mutation was
reverted to its wild-type sequence. We also generated mutant
strains with only the R1354H mutation introduced into C.
auris wild-type strains (clade I and II) and analyzed their
antifungal susceptibility. Compared to their parental strains,
the R1354H mutants exhibited a 4- to 16-fold increase in
caspofungin minimum inhibitory concentration (MIC) while
the H1354R reverted strain exhibited a 4-fold decrease in
caspofungin MIC. In a mouse model of disseminated
candidiasis, the in vivo therapeutic effect of caspofungin was
more closely related to the FKS1 R1354H mutation and the
virulence of the strain than its in vitro MIC. The CRISPR-
Cas9 system could thus aid in elucidating the mechanism

underlying drug resistance in C. auris.
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Mitochondoria

ERMES complex

Figure 2. Schematic diagram of the ERMES com-plex. OM, outer membrane. IM, inner membrane.

In Candida glabrata, ERMES component GEM1 Controls
mitochondrial morphology, mtROS, and drug eflux pump

expression, resulting in azole susceptibility.

Michiyo Okamoto, Keiko Nakano, Azusa Takahashi-
Nakaguchi, Kaname Sasamoto, Masashi Yamaguchi, Miguel
Cacho Teixeira, Hiroji Chibana

Mitochondrial dysfunction or morphological abnormalities
in human pathogenic fungi are known to contribute to azole
resistance; however, the underlying molecular mechanisms are
unknown. In this study, we investigated the link between
mitochondrial morphology and azole resistance in Candida
glabrata, which is the second most common cause of human
candidiasis worldwide. The ER-mitochondrial encounter
structure (ERMES) (Fig. 2) complex is thought to play an
important role in the mitochondrial dynamics necessary for
mitochondria to maintain their function. Of the five
components of the ERMES complex, deletion of GEM1
increased azole resistance. Geml is a GTPase that regulates
the ERMES complex activity. Point mutations in GEM1

GTPase domains were sufficient to confer azole resistance.

The cells lacking GEM1 displayed abnormalities in
mitochondrial morphology, increased mtROS levels, and
increased expression of azole drug efflux pumps encoded by
CDR1 and CDR2. Interestingly, treatment with
N-acetylcysteine (NAC), an antioxidant, reduced ROS
production and the expression of CDRI in A gemI cells.
Altogether, the absence of Geml activity caused an increase
in mitochondrial ROS concentration, leading to Pdrl-
dependent upregulation of the drug efflux pump Cdrl,

resulting in azole resistance.

Publications

1) Nakano K, Okamoto M, Takahashi-Nakaguchi A,
Sasamoto K, Yamaguchi M, Chibana H: Evaluation of
antifungal selective toxicity using Candida glabrata
ERG25 and human SC4MOL knock-in strains. Journal
of fungi (Basel, Switzerland), 20;9(10):1035. 2023. 10.

2) Mochizuki T, Tanigawa T, Shindo S, Suematsu M,
Oguchi Y, Mioka T, Kato Y, Fujiyama M, Hatano E,
Yamaguchi M, Chibana H, Abe F: Activation of CWI
pathway through high hydrostatic pressure, enhancing
glycerol efflux via the aquaglyceroporin Fpsl in
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Saccharomyces cerevisiae, Molecular biology of the cell. efflux pump expression, resulting in azole susceptibility.

mbcE23030086 2023. 6. Journal of fungi (Basel, Switzerland), 10;9(2):240.
Kiyohara M, Miyazaki T, Okamoto M, Hirayama T, 2023. 2.

Makimura K, Chibana H, Nakada N, ItoY, Sumiyoshi 5) Lin M, Huang Y, Orihara K, Chibana H, Kajiwara S,
M, Ashizawa N, Takeda K, Iwanaga N, Takazono T, Chen X: A Putative NADPH Oxidase Gene in
Izumikawa K, Yanagihara K, Kohno S, Mukae H: Unicellular Pathogenic Candida glabrata Is Required for
Evaluation of a novel FKS7 R1354H mutation associated Fungal ROS Production and Oxidative Stress Response.
with caspofungin resistance in Candida auris Using the Journal of fungi (Basel, Switzerland) 27;10(1):16.
CRISPR-Cas9 System. Journal of fungi (Basel, 2023. 12.

Switzerland) 9(5) 2023. 4. 6) Maruyama T, Yamaguchi M, Tame A, Toyofuku T,
Okamoto M, Nakano K, Takahashi-Nakaguchi A, Chibana H, Yoshida M: Retractile motion of the
Sasamoto K, Yamaguchi M, Teixeira MC, Chibana H: longitudinal flagellum in a dinoflagellate, Akashiwo
In Candida glabrata, ERMES component GEM1 sanguinea. CYTOLOGIA 88 4 321-329. 2023. 8.

controls mitochondrial morphology, mtROS, and drug
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Project of Clinical Investigation
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WIZEWE%E (Summary)

We have been doing basic and clinical research primarily on fungal infections while examing patients in the
Specialty Clinic for Fungal Infections at the University Hospital. Working as the Reference Center for fungal
diseases, we were designated as an Advanced Progressive Laboratory by the Japanese Society for Infectious
Diseases and Japanese Society for Clinical Microbiology and take consulting services on fungal diseases from
all over the country (ca. 350 cases in 2023). Concerning research activities, we are investigating various
aspects of systemc mycoses with many universities, hospitals, and medical institutions such as NIID. The
main research topics are:

the mechanisms and the epidemiology of antifungal resistance of Aspergillus species and Scedosporium
species, the development of their diagnostic methods and new treatment strategy.

The SATREPS project between Sao Paulo State University of Campinas, Brazil (UNICAMP) and
MMRC had been finished in 2022, but we still continue a collaborative study with UNICAMP.
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1. Validity of Platelia dspergillus 1gG and Aspergillus
precipitin test to distinguish pulmonary aspergillosis

from colonization

Shinfuku K, Suzuki ], Takeda K, Kawashima M, Morio Y,
Sasaki Y, Nagai H, Watanabe A, Matsui H, Kamei K.

When Aspergillus, an ubiquitous, saprophytic fungus, is
detected in respiratory tract specimens collected from chronic
respiratory disease patients, it is important to determine
whether it is a true infection or colonization. We investigated
the usefulness of the Bio-Rad Platelia Aspergillus IgG (Platelia
Aspergillus IgG) enzyme-linked immunosorbent assay
(ELISA) method and the Aspergillus precipitin test to
distinguish pulmonary aspergillosis from colonization.
Between January 2017 and November 2021, 51 confirmed,
untreated pulmonary aspergillosis (33 chronic pulmonary
aspergillosis [CPA] and 18 allergic bronchopulmonary
aspergillosis [ABPA]) and 77 colonization patients were
included in this study. At first, the conventional cutoff value
was utilized in assessing the validity of the two antibody tests
for distinguishing pulmonary aspergillosis from colonization.
'The Platelia Aspergillus IgG cutoff value was then reevaluated
to fit this situation. Finally, differences in test accuracy
dependent on Aspergillus species were assessed for both
antibody tests by comparing cases with Aspergillus fumigatus
complex and those with non-fumigatus Aspergillus complex.
Both antibody tests demonstrated significantly higher positive
rates for pulmonary aspergillosis (P < 0.0001) than
colonization. The cutoff value should be 15.7 arbitrary units
(AU)/mL to best distinguish infection from colonization,
which was higher than the conventional value of 10 AU/mL.
The diagnostic sensitivity of Platelia Aspergillus 1gG for the
non-fumigatus Aspergillus complex was inferior to the A.
Sfumigatus complex (P = 0.019). In conclusion, both
Aspergillus antibody tests were valid to distinguish infection
from colonization, although we should note the higher cutoft
value for Platelia Aspergillus IgG and the lower sensitivity in

cases of non-fumigatus As])ergi/lm infection.

18 THRY: HREESFNE

2. In vivo efficacy of pitavastatin combined with
itraconazole against Aspergillus fumigatus in silkworm

models.
Majima H, AraiT, Kamei K, Watanabe A.

Azole resistance in Aspergillus fumigatus is a worldwide
concern and new antifungal drugs are required to overcome
this problem. Statin, a 3-hydroxy-3-methylglutaryl-
coenzyme A (HMG-CoA) reductase inhibitor, has been
reported to suppress the growth of 4. fumigatus, but little is
known about its in vivo antifungal effect against 4. fumigatus.
In this study, we evaluated the in vivo efficacy of pitavastatin
(PIT) combined with itraconazole (ITC) against azole-
susceptible and azole-resistant strains with silkworm models.
Prolongation of survival was confirmed in the combination-
therapy (PIT and ITC) group compared to the no-treatment
group in both azole-susceptible and azole-resistant strain
models. Furthermore, when the azole-susceptible strain was
used, the combination-therapy resulted in a higher survival
rate than with ITC alone. Histopathological analysis of the
silkworms revealed a reduction of the hyphal amount in both
azole-susceptible and azole-resistant strain models.
Quantitative evaluation of fungal DNA by qPCR in azole-
susceptible strain models clarified the reduction of fungal
burden in the combination-therapy group compared with the
no-treatment group and ITC-alone group. These results
indicate that the efficacy of PIT was enhanced when
combined with ITC in vivo. As opposed to most statins, PIT
has little drug-drug interaction with azoles in humans and can
be used safely with ITC. This combination therapy may be a
promising option as an effective treatment in clinical settings

in the future.

3. A Novel Combination of mutations in Insig and

Cypb1A confers multi-azole Resistance to Aspergillus
fumigatus.

Arai T, Takahashi H, Majima H, Watanabe A.

Objectives: Aspergillus fumigatus is an opportunistic

pathogenic fungus that causes aspergillosis. Azole antifungal
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agents play a pivotal role in the treatment of aspergillosis.
Recently, the incidence of azole-resistant 4. fumigatus in
clinical settings and the environment is rising and is becoming
a serious problem worldwide. Some mutations in the fungus
that cause azole resistance have been reported, and other
unknown molecular mechanisms of azole resistance in 4.
fumigatus would exit. In recent years, several reports have
shown that focusing on multiple gene phenotypes is essential
to elucidate the whole picture of azole drug resistance
mechanisms in 4. fumigatus. In this study, we report that
mutations in Insig, a regulator of lipid metabolism, contribute
to azole drug resistance in concert with Cyp51A mutations.
Method: The comparative genomic analysis was performed
between strains with the same cyp51A mutation (Gly448Ser)
and different azole resistance patterns isolated sequentially
from same patients to find novel factors associated with azole
resistance. The mutant alleles were replaced with wild-type
alleles in clinical isolates by the CRISPR-Cas9 system to find
novel factors associated with azole resistance. Antifungal
susceptibility tests were performed according to CLSI-M38.
Results: Four 4. fumigatus strains isolated from two different
patients were studied. Patient A: The MICs of the st isolate
of itraconazole (ITCZ), voriconazole (VRCZ),
posaconazole (PSCZ) and isavuconazole (ISCZ) were 2, >
8, 1 and 8, whereas the ones of 2nd isolate were 8, > 8, 1
and > 8, respectively. The numbers of short tandem repeats of
these two strains were identical, and same mutation
(Gly448Ser) in Cyp51A was confirmed. Patient B: The
MICs of the 1st isolate of ITCZ, VRCZ, PSCZ and ISCZ
were 1, 1, 0.25 and 0.5, whereas the ones of 2nd isolate were
4, > 8, 0.5 and 8, respectively. The numbers of short tandem
repeats of these two strains are identical. 2nd isolate
confirmed the mutation (Gly448Ser) in Cyp51A. The
genome comparison analysis revealed mutations in the gene
encoding insulin-inducible protein (Insig) in the two multi-
azole resistant strains carrying the Gly448Ser mutation in
Cyp51A. The mutations found in Insig were a nonsense
mutation (Trp320*) and an unfinished mutation (cDNA502-
533del). Replacing the mutated insig gene with the wild-type
gene in these clinical isolates restored susceptibility to ITCZ
and ISCZ. On the other hand, susceptibility to VRCZ was
unchanged. Replacing the wild-type insig gene with the

mutated insig gene in the experimental strain Afs35 did not
change susceptibility to azoles.

Conclusions: This study identified a novel genetic alteration
associated with azole resistance. The Insig mutation
contributes additively to azole resistance in concert with the
Cyp51A mutation, but not by itself. These results indicate
that focusing on the phenotypes of multiple genes is essential
to gain a complete picture of the azole resistance mechanism

ind. fumigatus.

Publications in English

1) MuraosaY, Hino Y, Takatsuka S, Watanabe A, Sakaida
E, Saijo S, Miyazaki Y, Yamasaki S, kamei K. ungal
chitin-binding glycoprotein induces Dectin-2-mediated
allergic airway inflammation synergistically with chitin.
PLoS Pathog, in press.

2 ) Shinfuku K, Suzuki J, Takeda K, Kawashima M, Morio
Y, Sasaki Y, Nagai H, Watanabe A, Matsui H, Kamei
K. Validity of Platelia Aspergillus 1gG and Aspergillus
Precipitin Test To Distinguish Pulmonary Aspergillosis
from Colonization. Microbiol Spectr 2023 Feb 14;11
(1): e0343522. doi: 10.1128/spectrum. 03435-22.
Epub 2022 Dec 8. PMID: 36475776; PMCID:
PMC9927562.

3) Miyoshi S, Tanabe M, Semba M, Sato C, Aoyama S,
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Exophiala dermatitidis coinfection with nontuberculous
mycobacteria: A case report and literature review.
Respirol Case Rep. 2023 Sep 13;11(10): e01221. doi:
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Kamei K. Lymphadenitis caused by Purpureocillium
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Watanabe A, Kamei K, Matsui H. Chronic Pulmonary
Aspergillosis Caused by Aspergillus tubingensis Diagnosed
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Project for Infection Control and Prevention
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Summary (FFZEREEE)

Our research focuses on sero-epidemiology and pathogenesis of Haemophilus influenzae Streptococcus

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

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

development of diagnostic and therapeutic methods for intractable respiratory infectious diseases and also

care for patients in the clinic of the University Hospital.
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1. Guidelines for the Management of Respiratory
Infectious Diseases in Children in Japan 2022

Ishiwada N'? Shinjoh M', Kusama Y? Arakawa H?
Ohishi T?, Saitoh A% 3, Suzuki A®, Tsutsumi H?, Nishi J°,
Hoshino T3, Mitsuda T%, Miyairi 1?3, Iwamoto-Kinoshita
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K?, Funaki T Furuichi M* Miyata I, Yaginuma MY,
Yamaguchi Y*, Yamamoto S* Uechara S°, Kurosaki T%,
Okada K3, Ouchi K?

"the Editor of the Guidelines for the Management of
Respiratory Infectious Diseases in Children in Japan 2022
2 Committee member for English journals for the Japanese

Society for Pediatric Infectious Diseases
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3 Editorial committee member for the Guidelines for the
Management of Respiratory Infectious Diseases in Children
in Japan 2022

* Collaborator for the Guidelines for the Management of
Respiratory Infectious Diseases in Children in Japan 2022

The members of the Japanese Society for Pediatric
Infectious Diseases and the Japanese Society of Pediatric
Pulmonology have developed Guidelines for the Management
of Respiratory Infectious Diseases in Children with the
objective of facilitating appropriate diagnosis, treatment and
prevention of respiratory infections in children. The first
edition was published in 2004 and the fifth edition was
published in 2022. The Guideline 2022 consists of 2 parts,
clinical questions and commentary, and includes general

respiratory infections and specific infections in children with
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underlying diseases and severe infections. This executive
summary outlines the clinical questions in the Guidelines
2022, with reference to the Japanese Medical Information
Distribution Service Manual. All recommendations are
supported by a systematic search for relevant evidence and are
followed by the strength of the recommendation and the

quality of the evidence statements.

2. Importance of toxin genes and polymerase chain
reaction-based open reading frame type analyses for

severe Staphylococcus aureus infection in children
Takeuchi N, Ishiwada N!

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

This study analyzed 26 Szaphylococcus aureus strains,
including 16 methicillin-resistant S. aureus (MRSA) and 10
methicillin-susceptible S. aureus (MSSA), collected from
eight medical institutions in the Chiba Prefecture that
requested a toxin gene analysis between 2015 and 2021. A
total of 14 Panton-Valentine leukocidin (PVL) positive
strains were identified, including MSSA. PVL-positive
strains were classified into seven types according to polymerase
chain reaction-based open reading frame typing (POT); of
these types, three POT MRSA strains have not been
previously reported, and one has been previously reported as
PVL-negative. Some strains tested positive for both PVL and
toxic shock syndrome toxin 1. One POT type was identified
in both PVL-positive and PVL-negative strains. To the best
of our knowledge, this is the first report on the regional
spread of highly pathogenic S. aureus strains based on the
POT method in children from multiple medical institutions.
This method is useful for estimating the spread of toxin gene-
carrying strains in the community owing to its association
with toxin genes. As the number of PVL-positive strains in
Japan increases, it is important to analyze the isolates of
severe S. aureus infections in children by combining toxin

gene analyses with the POT method.

22 TIHRY HREFTE

3. Increase in prevalence of Streptococcus pneumoniae
serogroup 24 in children upon introducing 13-valent

pneumococcal conjugate vaccine in Japan
Ohkusu M!, Takeshita K!, Takeuchi N, Ishiwada N*

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

After introducing the 13-valent pneumococcal conjugate
vaccine (PCV13) for children, a change in the prevalence of
different Streprococcus pneumoniae serotypes that cause invasive
pneumococcal diseases (IPDs) has been observed. The
prevalence of vaccine serotypes has decreased and that of non-
vaccine serotypes has increased. Currently, serogroup 24 has
become one of the major non-vaccine serotypes causing IPDs
in children in Japan. The aim of this study was to characterize
clinical and genomic features of S. pneumoniae serogroup 24
strains isolated from sterile body sites in Japanese children.
Serotyping, multi-locus sequence typing and genomic analysis
of capsular polysaccharides of 61 strains of serogroup 24 were
performed from 2015 to 2021. Among the 61 strains, 36, 23
and two belonged to serotypes 24F, 24B and 24C,
respectively. The 24F sequence type (ST) 2572 and 24B ST
2572 were the major serotypes and sequence types observed
from 2015 to 2019. By contrast, 24F ST 162 and 24B ST
2754 were the two major serotypes and sequence types
observed after 2020. Two strains of serotype 24C were
detected for the first time in Japan. Sequence analysis of the
abpA gene, which plays a role in the synthesis of capsular
polysaccharides in §. pneumoniae, was performed to
distinguish different strains of serogroup 24. After the
introduction of PCV13 in Japan, serogroup 24 has become
one of the most prevalent non-vaccine serotypes causing IPDs
in children. This serogroup has not been targeted in the next-
generation pneumococcal conjugate vaccines. Therefore,
monitoring of §. pneumoniae serogroup 24 that causes IPDs

in children is essential.
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4. Impact of Janus kinase inhibitors on antibody response
to 13-valent pneumococcal conjugate vaccine in

patients with rheumatoid arthritis
Mori SY) Ueki Y?, Ishiwada N?

! Department of Rheumatology, Clinical Research Center for
Rheumatic Diseases, National Hospital Organization
Kumamoto Saishun Medical Center

? Rheumatic and Collagen Disease Center, Sasebo Chuo
Hospital

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

Objectives: To evaluate the antibody response to 13-valent
pneumococcal conjugate vaccine (PCV13) in patients with
rheumatoid arthritis receiving Janus kinase inhibitors
(JAKIs).

Methods: Fifty-three patients receiving methotrexate (MTX;
n =10), JAKI (n = 20), or MTX + JAKI (n = 23) were
vaccinated with PCV13. Serum concentrations of
immunoglobulin G (IgG) antibodies to 13 pneumococcal
serotype capsular polysaccharides were quantified before and
4-6 weeks after vaccination. Positive antibody response was
defined as a 2-fold or more increase in IgG concentrations
from prevaccination levels.

Results: After vaccination, IgG concentrations significantly
increased in all treatment groups (P <0.001), but fold
increases (postvaccination to prevaccination ratios) were
different among treatment groups (9.30 for MTX, 6.36 for
JAKI, and 3.46 for combination therapy). Positive antibody
response rates were comparable between the MTX group
(90%) and the JAKI group (95%) but lower in the MTX +
JAKIT group (52.2%). In a multivariable logistic regression
analysis, the combination therapy was the only factor
associated with a reduced antibody response to PCV13. No
severe adverse events were observed in any treatment group.
Conclusion: Although JAKIs do not impair PCV13
immunogenicity in rheumatoid arthritis patients, the
combination of MTX with JAKI can reduce the antibody

response in this patient population.

5. Bacteriological and molecular characterization of
temperature- and COz-dependent Streprococcus
pneumoniae serotype 24F ST162 isolated from Japanese
children

Kobayashi J& 2, Ohkusu M3, Matsumoto T?, Kubota N*2,
Ishiwada N?

'Department of Laboratory Medicine, Nagano Children’s
Hospital

% Life Science Research Center, Nagano Children’s Hospital

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

* Department of Laboratory Sciences, Gunma University

Graduate School of Health Sciences

Streptococcus pneumoniae serotype 24F is one of the most
prevalent non-vaccine serotypes that causes invasive
pneumococcal disease (IPD) in many countries, including
Japan. This study aimed to analyze the bacteriological and
molecular characteristics of serotype 24F sequence type (ST)
162, which has been increasingly isolated from pediatric
patients with IPD in Japan recently. The examination of
growth conditions, sequencing of genes associated with the
CO; dependence, and antimicrobial susceptibility testing at
35C under 5% CO; were performed for 10 isolates obtained
from Japanese children with IPD caused by serotype 24F
ST162. All isolates failed to grow at 35C in ambient air;
however, they showed growth at 30 C in ambient air and at
35C under 5% CO;. Sequencing of murF involved in cell
wall synthesis indicated that all isolates had a single amino
acid substitution, MurFA™, Additionally, all isolates were
sensitive to penicillin G and resistant to trimethoprim-
sulfamethoxazole. Furthermore, 25 non-capnophilic strains
were obtained from all COz-dependent isolates, and their
murF sequences were compared. Thirteen of the 25 non-
capnophilic strains displayed a different amino acid
substitution, MurFV'™ whereas the other 12 presented the
previously described MurFA"™V. This suggests that a
proportion of the COz-dependent phenotype of serotype 24F
ST162 may have been conferred by MurFA'™Y; however, the

mechanism for the CO, dependence of these isolates warrants
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further investigation. The CO;-dependent serotype 24F
ST162 pneumococcal isolates shared common characteristics
in terms of growth patterns, molecular basis, and
antimicrobial susceptibility; therefore, future epidemiological

trends of this clone must be closely monitored.

6. Large-scale questionnaire survey of parents and
guardians on antimicrobial resistance using group

health checkups for infants and toddlers in Japan
Kusano T, Hoshino T", Ishiwada N?

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

Research Center, Chiba University

Background: It is important to improve the knowledge of
antimicrobial resistance (AMR) among parents and
guardians, to promote AMR stewardship in pediatrics.
However, a large-scale survey on parents’ knowledge and
awareness of AMR has not yet been conducted in Japan.
Furthermore, the current status of knowledge and awareness
is unknown. Infant and toddler health checkups are large-
scale administrative activities that approximately all children
and their parents undergo in Japan. Therefore, we conducted
a knowledge and awareness survey using a questionnaire
during the group health checkups.

Methods: All parents and guardians who participated in the
group health checkups (4-month, 1.5-year, and 3-year) in
Chiba City during the year were targeted. Parents’ knowledge
and awareness of AMR and their wishes for future
information on AMR were surveyed using a one-choice
questionnaire.

Results: The questionnaire collection rate was 87.5%
(16,663/19,047), and the valid response rate was 77.0%
(14,674/19,047). Of the parents, 37.2% answered that
“antibiotics are not effective for colds.” However, 58.9%
answered that they “had never heard of the drug-resistant
bacteria.” While 8.3% of parents answered that they
“sometimes want my child to be prescribed antibiotics even if
the doctor deemed it unnecessary, ” 46.1% of parents answered

that “they were unaware of whether their children were
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prescribed antimicrobials. ’
Conclusions: Knowledge and awareness of AMR among
parents in Japan are inadequate, and there is room for
improvement. Continuous awareness-raising activities

combining multiple methods are needed in the future.

7. Novel STAT1 Variants in Japanese Patients with
Isolated Mendelian Susceptibility to Mycobacterial

Diseases

Ono R!, Tsumura M? Shima S°, Matsuda Y*, Gotoh K®
Miyata Y!, Yoto Y¢, Tomomasa D7, Utsumi T? Ohnishi H8,
Kato Z%° Ishiwada N, Ishikawa A, Wada T'?, Uhara
H?B, Nishikomori R?, Hasegawa D!, Okada S? Kanegane
H14

! Department of Pediatrics, St. Luke’s International Hospital

? Department of Pediatrics, Hiroshima University Graduate
School of Biomedical and Health Sciences

3 Department of Pediatrics and Child Health, Kurume
University School of Medicine

* Department of Pediatrics, School of Medicine, Institute of
Medical, Pharmaceutical and Health Sciences, Kanazawa
University

% Department of Infection Control and Prevention, Kurume
University School of Medicine

% Department of Pediatrics, Sapporo Medical University
School of Medicine

" Department of Pediatrics and Developmental Biology,
Graduate School of Medical and Dental Sciences, Tokyo
Medical and Dental University

8 Department of Pediatrics, Graduate School of Medicine,
Gifu University

9 Structural Medicine, United Graduate School of Drug
Discovery and Medical Information Sciences, Gifu
University

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

"Department of Medical Genetics, Sapporo Medical
University School of Medicine

2Department of Pediatrics, School of Medicine, Institute of

Medical, Pharmaceutical and Health Sciences, Kanazawa
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University
BDepartment of Dermatology, Sapporo Medical University
“Department of Child Health and Development, Graduate
School of Medical and Dental Sciences, Tokyo Medical and
Dental University

Purpose: Heterozygous dominant-negative (DN) STAT1
variants are responsible for autosomal dominant (AD)
Mendelian susceptibility to mycobacterial disease (MSMD).
In this paper, we describe eight MSMD cases from four
kindreds in Japan.

Methods: An inborn error of immunity-related gene panel
sequencing was performed using genomic DNA extracted
from whole blood samples. The identified variants were
validated using Sanger sequencing. Functional analysis was
evaluated with a luciferase reporter assay and co-transfection
assay in STAT1-deficient cells.

Results: Patient 1.1 was a 20-month-old boy with multifocal
osteomyelitis and paravertebral abscesses caused by
Mycobacterium bovis bacillus Calmette-Guérin (BCG).
Although the paravertebral abscess was refractory to
antimycobacterial drugs, the addition of IFN-y and drainage
of the abscess were effective. Intriguingly, his mother (patient
1.2) showed an uneventful clinical course except for
treatment-responsive tuberculous spondylitis during
adulthood. Patient 2.1 was an 8-month-old boy with
lymphadenopathy and lung nodules caused by BCG. He
responded well to antimycobacterial drugs. His mother
(patient 2.2) was healthy. Patient 3.1 was a 11-year-old girl
with suspected skin tuberculosis. Her brother (patient 3.2)
had BCG-osis, but their mother (patient 3.3) was healthy.
Patient 4 was an 8-month-old girl with left axillary and
supraclavicular lymphadenopathy associated with BCG
vaccination. Kindreds 1, 2, and 3 were shown to have novel
heterozygous variants (V642F, R588C, and R649G) in
STATI, respectively. Kindred 4 had previously reported
heterozygous variants (Q463H). A luciferase reporter assay
in STAT1-deficient cells followed by IFN-y stimulation
confirmed that these variants are loss-of-function. In
addition, with co-transfection assay, we confirmed all of these
variants had DN effect on WT STATT.

Conclusion: Four kindred MSMD subjects with 3 novel

variants and 1 known variant in STAT1 were identified in this
study. AD STAT1 deficiency might be prevalent in Japanese
patients with BCG-associated MSMD.

Publications

1) Ishiwada N, Shinjoh M, Kusama Y, Arakawa H,
Ohishi T, Saitoh A, Suzuki A, Tsutsumi H, Nishi J,
Hoshino T, Mitsuda T, Miyairi I, Iwamoto-Kinoshita
N, Kobayashi H, Satoh K, Shimizu A, Takeshita K,
Tanaka T, Tamura D, Tokunaga O, Tomita K,
Nagasawa K, Funaki T, Furuichi M, Miyata I,
Yaginuma M, Yamaguchi Y, Yamamoto S, Uehara S,
Kurosaki T, Okada K, Ouchi K. Guidelines for the
management of respiratory infectious diseases in children
in Japan 2022. Pediatr Infect Dis J. 42(10):e369-¢376,
2023.

2) Katsuta T, Aizawa Y, Shoji K, Shimizu N, Okada K,
Nakano T, Kamiya H, Amo K, Ishiwada N, Iwata S,
Oshiro M, Okabe N, Korematsu S, Suga S, Tsugawa T,
Nishimura N, Hishiki H, Fujioka M, Hosoya M,
Mizuno Y, Miyairi I, Miyazaki C, Morishima T,
Yoshikawa T, Wada T, Ouchi K, Moriuchi H, Tanaka-
Taya K, Saitoh A. Acute and postacute clinical
characteristics of coronavirus disease 2019 in children in
Japan. Pediatr Infect Dis J. 42(3):240-246, 2023.

3) Takeuchi N, Ishiwada N. Importance of toxin genes and
polymerase chain reaction-based open reading frame type
analyses for severe Staphylococcus aureus infection in
children. Jpn J Infect Dis. 76 (6):376-380, 2023.

4) Ohkusu M, Takeshita K, Takeuchi N, Ishiwada N.
Increase in prevalence of Streptococcus pneumoniae
serogroup 24 in children upon introducing 13-valent
pneumococcal conjugate vaccine in Japan. Access
Microbiol. 5(3):acmi000507. v3, 2023.

5) Mori S, Ueki Y, Ishiwada N. Impact of Janus kinase
inhibitors on antibody response to 13-valent
pneumococcal conjugate vaccine in patients with
rheumatoid arthritis. Mod Rheumatol. 2023 33
(2):312-317, 2023.

6) Kobayashi J, Ohkusu M, Matsumoto T, Kubota N,
Ishiwada N. Bacteriological and molecular

characterization of temperature- and CO;-dependent

Ly y -t W27 2023 25



7)

8)

9)

10)

11)

12)

26

Streptococcus pneumoniae serotype 24F ST162 isolated
from Japanese children. Microbiol Spectr. 12:¢0216523,
2023. 8

Fukunaga R, Asano T, Matsui R, Abe M, Ishiwada N,
Shima Y. A case of bacteremia and meningitis in a
neonate infected with Group B Streptococcus via
breastfeeding who survived without neurological
sequelae: A case report. ] Nippon Med Sch. 2023
Online ahead of print.

Kusano T, Hoshino T, Ishiwada N. Large-scale
questionnaire survey of parents and guardians on
antimicrobial resistance using group health checkups for
infants and toddlers in Japan. ] Infect Chemother. 29
(11):1033-1037, 2023.

Ono R, Tsumura M, Shima S, Matsuda Y, Gotoh K,
Miyata Y, Yoto Y, Tomomasa D, Utsumi T, Ohnishi H,
Kato Z, Ishiwada N, Ishikawa A, Wada T, Uhara H,
Nishikomori R, Hasegawa D, Okada S, Kanegane H.
Novel STAT1 Variants in Japanese Patients with Isolated
Mendelian Susceptibility to Mycobacterial Diseases. ]
Clin Immunol. 43(2):466-478, 2023.

Igarashi A, Togo K, Kobayashi Y, Kamei K, Yonemoto
N, Ishiwada N. Inpatient and outpatient costs associated
with respiratory syncytial virus in Japanese infants and
older adults. Future Virol. 18: 10, 2023

Terata K, Saito S, Niitsuma K, Ohkusu M, Takeuchi N,
Ishiwada N, MatsuokaT, Hirota S, Yokoyama S, Kanno
Y, Kanazawa Y, Tezuka M, Takei Y, Tsuchiya G,
Konishi T, Shibasaki I, Ogata K, Fukuda H.
Multidisciplinary treatment for infective endocarditis
complicated with systemic multiple abscess due to
Panton-Valentine leukocidin producing community-
acquired methicillin-resistant Staphylococcus aureus and
Candida albicans: a case report. General Thoracic and
Cardiovascular Surgery Cases 2, : 36, 2023

Kohno S, Izumikawa K, Takazono T, Miyazaki T,
Yoshida M, Kamei K, Ogawa K, Taniguchi S, Akashi
K, Tateda K, Mukae H, Miyazaki Y, Okada F, Kanda
Y, Kakeya H, Suzuki J, Kimura SI, Kishida M,
Matsuda M, Niki Y. Efficacy and safety of isavuconazole
against deep-seated mycoses: A phase 3, randomized,

open-label study in Japan. ] Infect Chemother. 29

13)

14)

15)

16)

17)

18)

19)

20)

21)

Yy =i

(2):163-170, 2023.

Sekiguchi R, Takeda K, Suzuki J, Enomoto Y, Kitani
M, Narumoto O, Tashimo H, Yamane A, Nagai H,
Watanabe A, Kamei K, Matsui H. Chronic pulmonary
Aspergillosis caused by Aspergillus tubingensis diagnosed
by a bronchoscopic biopsy. Intern Med. 2023 Online
ahead of print.

Furuya K, Ito K, Sugiyama K, Tokuda S, Kanemoto H,
Kamei K, Shimada T. A case of bloodstream co-
infection of Saccharomyces cerevisiae and Candida glabrata
while using micafungin. BMC Infect Dis. 23(1):329,
2023.

Shinfuku K, Suzuki J, Takeda K, Kawashima M, Morio
Y, Sasaki Y, Nagai H, Watanabe A, Matsui H, Kamei
K. Validity of Platelia Aspergillus IgG and Aspergillus
precipitin test to distinguish pulmonary Aspergillosis
from colonization. Microbiol Spectr. 11(1):e0343522,
2023.

Kitahara M, Sumi M, Kazumoto H, Shishido T, Ueki
T, Hiroshima Y, Kamei K, Kobayashi H. Disseminated
infection by Scedosporium/Lomentospora during
induction therapy for acute myeloid leukemia
complicated by nontuberculous mycobacteria. Intern
Med. 2023 Online ahead of print.

Majima H, Arai T, Kamei K, Watanabe A. In vivo
efficacy of pitavastatin combined with itraconazole
against Aspergillus fumigatus in silkworm models.
Microbiol Spectr. 11(5):e0266623, 2023.

Majima H, Inoue Y, Otsuka Y, Yaguchi'T, Watanabe A,
Kamei K. Lymphadenitis caused by Purpureocillium
lilacinum in a patient with CARDY deficiency. Med
Mycol Case Rep. 42:100609, 2023.

Takiguchi J, Tomioka H, Kamei K, Kawabata Y.
Diffuse cryptococcal pneumonia in multicentric
Castleman’s disease with elevated serum IgG4. BM]J
Case Rep. 16(3):¢252595, 2023.

Shimizu T, Sawamura M, Kondoh A, Yarita K, Kamei
K, Mabuchi T. A rare case of deep cutaneous fungal
infection caused by a Didymellaceae species. ] Dermatol.
50(11):e375-¢376, 2023.

Yada Y, Shiraishi A, Ishimura M, Eguchi K, Motomura
Y, Kibe Y, Kamei K, Ohga S. Post-transplant

5527 % 2023



22)

23)

Schizophyllum commune abscess in a pediatric patient with
chronic granulomatous disease. ] Infect Chemother, 29
(2):219-222, 2023.

Martins AC, Psaltikidis EM, Cristiano de Lima T,
Fagnani R, Gomide HCAC, Gilli FH, Schreiber AZ,
de Oliveira Conterno L, Matsuzawa T, Watanabe A,
Kamei K, Brandalise SR, Trabasso P, Resende MR,
Moretti ML Clinical outcomes of aspergillosis among
paediatric and adult inpatients: A multicentre study in a
Brazilian metropolitan area. ] Mycol Med. 33
(4):101435, 2023.

Ogura Y, Yaguchi T, Kasamatsu Y, Nakagawa Y,
Yamada T, Maruyama A, Miyagawa-Hayashino A,
Takayama K, Shibuya K, Kakeya H, Kamei K. First

24)

25)

Ly y -t H2TE

Japanese case of disseminated blastomycosis imported
from North America: A case report. ] Infect Chemother.
29(10):988-992, 2023.

Sekiya M, Sakamoto S, Sekiguchi R, Sadamoto S,
Sasaki M, Kamei K, Shibuya K, Kishi K. Successful
treatment with inhaled corticosteroid/long-acting B2-
agonist in a case of allergic bronchopulmonary mycosis
caused by Schizophyllum commune. Respir Med Case
Rep. 46:101935, 2023.

Takeda K, Suzuki J, Sasaki Y, Watanabe A, Kamei K.
Importance of accurate identification and antifungal
susceptibility testing of Aspergillus species in clinical

settings. Med Mycol J. 64 (4):95-98, 2023.

2023 27



Project for Systems Biology of Microorganisms
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WIZEWE%E (Summary)

Our research areas are Bioinformatics and Systems Biology. Our Bioinformatics approach aims to deeply

and clearly understand massive biological experiment data, e.g., sequence data by next generation

sequencers. Systems Biology aims to understand how biological systems work and help the experimental

design mainly by mathematical modelling approach.

RAZIVE2—FRHICE T, KR Y —r v —2 504 L/ EWERTHO LD KT —
55 OFBUEDFR AR ORI, I, BIEF LT 70 —FIC X B EGBLOMINCHY #LA T
WEF. KETFT—FICX M0 [HREROMR], BHETFTNVICX S [RHOME] L\vw) oD
AT FOTF, WEERZ GOHMAEDZ S RISHBERED S F LNV ToMEEZHELTVWE T .

Associate Professor

Hiroki Takahashi
Research Assistant Professor Jun-ichi Ishihara
Research Assistant Professor

Machiko Zen
Emi Shirai (2023.6

Research Promotion Technician

Research Promotion Technician

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

pathogenic fungi Aspergillus fumigatus

Saho Shibata, He Xiaohui, Yu Lu, Jun-ichi Ishihara, 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. Systems biology for understanding the stress responses

in bacteria

Jun-ichi Ishihara, Hiroki Takahashi

It is conceivable that the heterogeneity could be one of the
adaptation mechanisms to a diverse of environments in
bacteria. We address the heterogeneity of bacteria by two
approaches; one is the systems biology approach where we
derive the mathematical model and conduct the simulation of
transcriptional regulation in metal response, and second is the
microfluidic device to directly measure the single cell behavior
of bacteria. We launched the assembling of device and
succeeded the microfluidic device which could be useful to

detect the single cell behavior.
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3. Development for genome analysis tools and

bioinformatic analysis for collaborative projects.

Jun-ichi Ishihara, Masaki Nagayama, 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.
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Summary (FFZEREE)

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 Mika Yamanaka

1. Polymerase chain reaction-based methods for the

detection of heat-resistant ascomycetous fungi.

Yoshioka I' 2, Mori Y!, Fahal AH?, Siddig EE3, Kaneko S5,
Yaguchi T".

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

2 Research Institute for Science and Engineering, Waseda
University, 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, Nagasaki University, Nagasaki, Japan

Background
Filamentous fungi of the genus Madurella are the primary
causative agents of mycetoma, a disease observed in tropical

and subtropical regions. Since early diagnostics based on a

30 THRY: HREESFNE

N G S S I 5
] woOE SRh
oA W B g M
B R R EW O OBYE
oW e B O MET
HwaE R FE W)
Howk B b 248

morphological approach are difficult and have many
shortcomings, a molecular diagnostic method suitable for
rural settings is required. In this study, we developed the
loop-mediated isothermal amplification (LAMP) method to
present a foundational technique of the diagnosis of Madurella
Spp- (M. mycetomatis, M. pseudomycetomatis, M. tropicana,
and M. fahalii), the common causative organisms of

eumycetoma.

Principal findings

We successfully designed a primer pair targeting the rDNAs
of three Madurella spp. excluding M. fahalii, and detected up
to 100 fg of genomic DNA extracted from isolates of M.
mycetomatis and 1 pg of M. pseudomycetomatis and M.
tropicana, within one hour. Second, a primer pair specific to
M. mycetomatis, the most common causative species, or M.
fabalii, a drug-resistant species, was constructed, and the
detection limit of both primer pairs was 1 pg. The designed
primers accurately distinguished 16 strains of the genus
Madurella from various fungal species known to cause

mycetomas.
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FIG. 1. The specificity of designed LAMP primers, (A) PV, (B) PM and (C) PF. 10 ng of the extracted genomic DNAs derived
from Madurella spp. were used as templates. LAMP reaction was performed at 63°C for 60 min, and the turbidity of the
reaction solution was monitored as an indicator of amplification. As for primer PV, the genomic DNA of Chaetomium
rectangulare was also used. The sample legends of the plots were represented on the bottom right panel. Abbreviations:
MM, M. mycetomatis IFM 46458; MP, M. pseudomycetomatis IFM 46460; MT, M. tropicana CBS201.38™; MF, M.
fahalii CBS1291767; CR, Chaetomium rectangluare CBS 126778"; B, Blank sample with a buffer used for DNA dilution

Conclusion

In summary, we established the first model of a LAMP
detection method that rapidly and sensitively detects and
identifies Madurella isolates for clinical diagnostics. Moreover,
the combined designed primer sets could identify mycetoma-

causing strains simultaneously.

2. Polymerase chain reaction-based methods for the

detection of heat-resistant ascomycetous fungi.
Yaguchi T

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

There is increasing incidence of food spoilage and health

THRY: HREFNEL Y 5 — ik

hazards caused by heat-resistant fungi belonging to the genera
Byssochlamys, Thermoascus, and Neosartorya, among others.
Their ascospores cannot be sterilized by heating the food. The
microbiological risk assessment studies of these fungi during
the production of food and beverages indicated that these
fungal species or genera in food are associated with different
health risks. Therefore, it is necessary to distinguish
Byssochlamys, Thermoascus, and Neosartorya from other fungi
in the food industry. These genera can be identified by
sequence analysis of housekeeping genes such as B-tubulin,
but the process is costly and time-consuming. Therefore,
rapid and simple PCR-based methods have been developed
using specific primer sets for genus- or species-level
identification. PCR amplification products are observed to be
specific for each of these genera or species and do not cross-

react with other fungi associated with food spoilage and
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FIG. 2. Genus and species specific PCR on Byssochlamys, Thermoascus and Hamigera. This figure was produced on the basis
of data of Nakayama et al., 2012, Hosoya et al., 2012, 2014.

environmental contamination. These identification methods
are simple, rapid, and highly specific, making them feasible

for use in the quality management of food production plants.

3. Bifusicoumarins A-D: Cytotoxic 3S-dihydroisocoumarins
from the entomopathogenic fungus Cordyceps bifusispora
(NBRC 108997).

Elshamy AI', Mohamed TA? Yoneyama T Noji M? Ban

St, Imagawa H3, Efferth T° Hegazy M-EF?° Umeyama
A3,
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? Chemistry of Medicinal Plants Department, National
Research Centre, Dokki, Giza, Egypt

3 Faculty of Pharmaceutical Sciences, Tokushima Bunri
University, Tokushima, Japan

* Medical Mycology Research Center, Chiba University,
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>Department of Pharmaceutical Biology, Institute of
Pharmaceutical and Biomedical Sciences, Johannes

Gutenberg University, Mainz, Germany
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Undiscribed bifusicoumarin A-D

Cordyceps bifusispora
NBRC 108997

FIG. 3. Graphical abstract.

Cordyceps is a genus of ascomycete fungi with some of them
being edible and/or having a long tradition in Chinese
medicine. The chemical characterization of a solvent extract
of the entomopathogenic fungus Cordyceps bifusispora afforded
four undescribed coumarins, bifusicoumarin A-D (1-4),
along with previously reported metabolites (5-8). Structural
elucidation was performed via NMR, UV and HRMS
analyses, X-ray single crystal diffraction and experimental
ECD. A high throughput resazurin reduction assay, that
measures cell viability, indicated that 5 has a ICs between 1
and 15 pM for several assayed tumor lines. Moreover, a
protein-interaction network indicated that C. bifusispora is a
promising source of additional antitumor metabolites based on

SwissTargetPrediction software predictions.
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4. Draft genome sequence of Aspergillus lacticoffeatus WU-
2020, a citric acid producer suitable for solid culture,

belonging to Aspergillus section Nigri.

Yoshioka I 2, Takahashi H%** Kusuya Y?, Yaguchi T?
Shibata A® Kirimura K" 5.

! Research Institute for Science and Engineering, Waseda
University, Tokyo, Japan

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

3 Molecular Chirality Research Center, Chiba University,
Chiba, Japan

* Plant Molecular Science Center, Chiba University, Chiba,
Japan

% Faculty of Science and Engineering, Waseda University,
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Tokyo, Japan

Aspergillus lacticoffeatus WU-2020 is a citric acid

hyperproducer that is suitable for solid culture. Here, we

present a high-quality draft of its genome sequence (35.9
Mb), which consists of 11 scaffolds and contains 11,490
genes. We also present the mitochondrial genome, which is

31. 3 kb in length.
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Project for RNA Regulation
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Summary (FFZEREEE)

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

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

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

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

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

Takeshi Haraguchi, Kazuyoshi Kobayashi and Hideo Iba

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

We previously developed the RNA decoy suppressing
specific miRNA activity very efficiently, which was designated
TuD (Tough Decoy) and expressed from viral vectors. S-TuD
(Synthetic TuD), which mimics the unique secondary
structure of TuD was also developed as RNA medicine. It has
been further improved as Super-S-TuD, which showed 3-7
folds enhancement in its specific activity of the target miRINA
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
141/200¢ (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 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 vain of
tumor bearing mice.

To improve efficiency of LNP encapsulating Super-S-TuD,
we developed a method to add “active targeting” to LNP by
modifying the surface layer of LNP with ligand molecules that
have the ability to bind to target cells. It is important that the

ligand molecules are located at the surface layer of the LNP
for that the ligand molecules efficiently bind to the target
cells. Therefore, we developed the method of binding the
ligand molecule to the tip of the PEG on the surface layer of
LNP. We tested several types of polyarginine peptides as
ligand molecule. It was found that some polyarginine peptides
cause attached LNP to form aggregates. We also found that
some polyarginine peptides that did not form aggregates

increased the efficiency of nucleic acid introduction into cells.
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Merged project of respiratory pathophysiology and pathobiology
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Summary (FFZEREEE)

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

Three major topics have been set up since this merged project of respiratory pathophysiology and
pathobiology was started.

1) search for new treatment seeds based on the combining deep clinical phenotyping and omics analysis.

2) search for mechanisms of disordered respiratory control of breathing during sleep, and search for

neurotransmitters and neuromodulators associated with disordered respiratory control of breathing.

3) search for mechanistic functions to overcome respiratory infection.
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1. Functional roles of CD26/DPP4 in bleomycin-induced
Physiol Rep. 2023;11:e15645.

Among the various histopathological patterns of drug-

pulmonary fibrosis. induced interstitial lung disease (DILD), diffuse alveolar

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

damage (DAD) is associated with poor prognosis. However,
there is no reliable biomarker for its accurate diagnosis. Here,
we show stratifin/14-3-3c (SFN) as a biomarker candidate
found in a proteomic analysis. The study includes two

independent cohorts (including totally 26 patients with
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DAD) and controls (total 432 samples). SFN is specifically
elevated in DILD patients with DAD, and is superior to the
known biomarkers, KL.-6 and SP-D, in discrimination of
DILD patients with DAD from patients with other DILD
patterns or other lung diseases. SFN is also increased in serum
from patients with idiopathic DAD, and in lung tissues and
bronchoalveolar lavage fluid of patients with DAD. In vitro
analysis using cultured lung epithelial cells suggests that
extracellular release of SFN occurs via p53-dependent

apoptosis. We conclude that serum SFN is a promising

biomarker for DAD diagnosis.

2. Partially hydrolyzed guar gum suppresses the
progression of pulmonary arterial hypertension in a

Su5416/hypoxia rat model.

Sanada T], Hosomi K, Park J, Naito A, Sakao S, Tanabe N,
Kunisawa J, Tatsumi K, Suzuki T.

Background: The pathogenesis of chronic thromboembolic
pulmonary hypertension (CTEPH) is considered to be
associated with chronic inflammation; however, the
underlying mechanism remains unclear. Recently, altered gut
microbiota were found in patients with pulmonary arterial
hypertension (PAH) and in experimental PAH models. The
aim of this study was to characterize the gut microbiota in
patients with CTEPH and assess the relationship between gut
dysbiosis and inflammation in CTEPH.

Methods: In this observational study, fecal samples were
collected from 11 patients with CTEPH and 22 healthy
participants. The abundance of gut microbiota in these fecal
samples was assessed using 16S ribosomal ribonucleic acid
(rRNA) gene sequencing. Inflammatory cytokine and
endotoxin levels were also assessed in patients with CTEPH
and control participants.

Results: The levels of serum tumor necrosis factor-a
(TNF-a), interleukin (IL)-6, IL-8, and macrophage
inflammatory protein (MIP)-1lo were elevated in patients
with CTEPH. Plasma endotoxin levels were significantly
increased in patients with CTEPH (P < 0.001), and were
positively correlated with TNF-a, IL-6, IL-8, and MIP-1a
levels. The 16S rRNA gene sequencing and the principal
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coordinate analysis revealed the distinction in the gut
microbiota between patients with CTEPH (P < 0.01) and
control participants as well as the decreased bacterial alpha-
diversity in patients with CTEPH. A random forest analysis
for predicting the distinction in gut microbiota revealed an
accuracy of 80. 3%.

Conclusion: The composition of the gut microbiota in patients
with CTEPH was distinct from that of healthy participants,
which may be associated with the elevated inflammatory

cytokines and endotoxins in CTEPH.

3. N-butyldeoxynojirimycin (miglustat) ameliorates
pulmonary fibrosis through inhibition of nuclear

translocation of Smad2/3.

Nakamura H, Zhou'Y, Sakamoto Y, Yamazaki A, Kurumiya
E, Yamazaki R, Hayashi K, Kasuya Y, Watanabe K,
Kasahara J, Takabatake M, Tatsumi K, Yoshino I, Honda T,
Murayama T.

Background: Sarcoidosis is a granulomatous systemic disease
of unknown etiology. Mononuclear cells such as macrophages
or lymphocytes in lung tissue and hilar or mediastinal lymph
nodes have been recognized to play an essential role in
granuloma formation in pulmonary sarcoidosis. Peripheral
blood mononuclear cells (PBMCs) consist of several
immunocompetent cells and have been shown to play a
mechanistic role in the pathogenesis of sarcoidosis. However,
the genetic modifications that occur in bulk PBMCs of
sarcoidosis remain to be elucidated.

Purpose: This study aimed to explore the pathobiological
markers of sarcoidosis in PBMCs by comparing the
transcriptional signature of PBMCs from patients with
pulmonary sarcoidosis with those of healthy controls by RNA
sequencing.

Methods: PBMC samples were collected from subjects with
pulmonary sarcoidosis with no steroid/immunosuppressant
drugs (n = 8) and healthy controls (n = 11) from August
2020 to April 2021, and RNA sequencing was performed
with the PBMC samples.

Results: Principal component analysis using RNA sequencing

datasets comparing pulmonary sarcoidosis with healthy
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controls revealed that the two groups appeared to be
differentiated, in which 270 differentially expressed genes
were found in PBMCs between sarcoidosis and healthy
controls. Enrichment analysis for gene ontology suggested
that some biological processes related to the pathobiology of
sarcoidosis, such as cellular response to interleukin (IL)-1
and IFN-y, regulation of IL-6 production, IL-8 secretion,
regulation of mononuclear cell migration, and response to
lipopolysaccharide, were involved. Enrichment analysis of the
KEGG pathway indicated the involvement of tumor necrosis
factor (TNF), toll-like receptor signaling, IL-17 signaling
pathways, phagosomes, and ribosomes. Most of the genes
involved in TNF and IL-17 signaling pathways and
phagosomes were upregulated, while most of the ribosome-
related genes were downregulated.

Conclusion: The present study demonstrated that bulk gene
expression patterns in PBMCs were different between patients
with pulmonary sarcoidosis and healthy controls. The changes
in the gene expression pattern of PBMCs could reflect the
existence of sarcoidosis lesions and influence granuloma
formation in sarcoidosis. These new findings are important to
strengthen our understanding of the etiology and
pathobiology of sarcoidosis and indicate a potential

therapeutic target for sarcoidosis.
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Project for Evolution and Reproduction
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Summary (FFZEREE)

Reproduction is essential to living organisms. Through evolution, organisms have changed their
reproductive strategies, from bearing many offspring with a few chances of survival to leaving a few offspring
and nursing them for assured survival. In mammals, the number of eggs laid at one time has been reduced
from millions in fish to one in humans. Nevertheless, humans produce nearly 7 million oocytes during the
fetal period and allow more than 30 follicles to grow per cycle during adulthood. This suggests that humans
have evolved a specific mechanism to reduce the number of offspring, which decreases oocyte reserve with
age. Overriding this mechanism may increase oocyte reserve and enhance fertility. We are exploring this
mechanism in the hope that it may serve as a new strategy for treating infertility.
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1. Symbiosis with commensal candida during pregnancy.

Vaginal candidiasis is a condition that causes itching and
vaginal discharge and is often associated with vulvar skin
lesions. Although no benefit has been reported for commensal
candida, we are interested in the possible merit of commensal
candida because the immunological benefit of candida
commensalism is reported for intestines. Vaginal candida is
most common in women of reproductive age, especially
during pregnancy. Candida is detected in the vaginal for 10-
40% or more asymptomatic pregnant women. In Japan,
universal screening for vaginal vaginosis (including a test for
candida) is performed during early pregnancy. We analyze
the screening data to examine the incidence of asymptomatic
commensal candida, its association with bacterial vaginosis,

and its contribution to vaginal discharge or other symptoms or
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signs. We also examine the possible effects of vaginal candida

on pregnancy outcomes,
2. Sex differences in the COVID-19.

Messenger RNA COVID-19 vaccines are effective in
preventing severe diseases. After the implementation of the
mRNA vaccines, the real-world survey revealed several
adverse events that are rare but severe and unique to the
mRNA vaccines: pericarditis in young males, cerebral venous
sinus thrombosis, and Guillain-Barre syndrome. There are
gender differences in the incidence of adverse effects, as in the
incidence of COVID-19. The sex-dependent differences in
the endocrine environment, such as estrogens and androgens,
and immunity may be responsible for the differences in

adverse events. We focus on vulvar ulcers as an unrecognized
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adverse effect of COVID-19 vaccines. Based on Hill’s
criteria, we showed a close association between vulvar ulcer
and vaccine use to identify the ulcer as an adverse effect of the
vaccine. We are also analyzing public databases such as
VAERS to prove that acute vulvar ulcer is a rare but unique

adverse event in young women.
3. Evolution-based approach to infertility.

Autoantibodies may affect reproductive function. Some
antiphospholipid antibodies are responsible for recurrent
pregnancy loss. Antinuclear antibody-positive individuals may
lose the number of oocytes more rapidly than usual, leading
to premature ovarian insufficiency; however, the details
remain to be determined. We screened infertile patients for
antinuclear antibodies to explore which types of antinuclear
antibody is associated with fertility outcomes. We have found
the titer-dependent association of anti-centromere antibodies
to IVF failure. Anti-centromere antibodies are characteristic
autoantibodies in scleroderma and have been suggested to be
associated with decreased fertility in scleroderma. Therefore,
our findings are consistent with the previous observation that
scleroderma patients often have long periods of infertility. We
are currently investigating the mechanism of action of
centromere antibodies using a mouse in vifro maturation
model. Furthermore, we are developing a new therapy to
target anti-centromere antibodies. This treatment improved
the development of a good-quality blastocyst and the rate of
live births.
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Ministry of Education, Culture, Sports, Science and Technology

National BioResource Project “Pathogenic Eukaryotic 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 FY2019 FY2020 FY2021 FY2022 FY2023*
Collection 579 886 837 702 235
Preservation 24,899 25,785 26,591 24, 689 24,908
Provision 1,112 222 1,319 846 623
* to 31th Aug. , 2023
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FIG. 1. Exhibition at the 46th Annual Meeting of the Molecular Biology Society of Japan
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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 Co,

Ltd. Furthermore, guidelines will be developed for implemen-
tation 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
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FIG. 1. Finding POC diagnosis using LAMP method of mycetoma infection.
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FIG. 2. The Mycetoma Research Center, University of Khartoum and cooperative institutions.
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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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Infections caused by multidrug-resistant bacteria are
becoming a global problem because they are difficult to control
with existing antibacterial drugs. The development of new
infectious disease control drugs is an urgent issue. Recent
studies have revealed that the emergence of antimicrobi-
al-tolerant cells, “persisters, ” which have not acquired resistance
genes, contributes to the emergence of drug-resistant bacteria.
Bacterial properties such as persisters are also induced by host
immunity and have been suggested to be a factor in persistent
and latent infections. We discovered a novel mechanism by
which nosocomial multidrug-resistant Staphylococcus aureus
alters the activity of the quorum sensing system (QS), which
controls the expression of many virulence factors. Because
regulation of QS contributes to long-term infection, we propose
that compounds that completely inhibit QS are a target for the
treatment of infectious diseases. Therefore, we identified several
compounds from our natural product library that suppress the
QS of §. aureus. For some of the compounds, we have also
found target bacterial proteins. Now, we are searching for the
structures of compounds that can be applied to treat infectious
diseases through compound-protein docking analysis.
Furthermore, compounds that increase the antimicrobial
sensitivity of Gram-negative bacteria have been discovered in
our natural product library, and we have been studying the

compound structures and target proteins required for activity.
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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 Y FHED 7 DR b v 7 VNV ZE R FE L DI IR

72 F YHEOIDDMR b T USRI TS F V=% v 28R
(TR ARG 7 F 2 BFSEISE S F ¥ — )

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

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

modality.
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Research Institute of Disaster Medicine

GEEBWAWETET

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

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

In 2023, a new research building of the institute was opened,
and Prof. Goto’s lab in MMRC moved to the building to begin
research activities. The division also manages the biosafety level

3 (BSL3) facilities and conducts advanced basic research and

. Chiba Universit

Y
SiitResiry Research Institute of Disaster Medicine

human resource development leading to the diagnosis,

prevention, and treatment of infectious diseases.

URL: https://www. ridm. chiba-u. jp/en/index. html
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URL: https://www. ridm. chiba-u. jp/
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'The training course of pathogenic fungi
BRERgE L v ¥ — B E RS

We annually hold 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.
In 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.

In addition, this year, in November and December, we

jointly held “Technology training session on rapid identification
of filamentous fungi using MALDI-TOF MS” with RIKEN
JCM.

I L EL TR A 43 1, R BLEL N - ORI O ZEAR I Y %
VORI & FT 2 BT 572010, Kb vy —7FEE %
HUMC L CHEM L, 4 1 EB10% THEL W5 . #l
#, EEARECHBRADIBEND ), KEFFEETH
A%, 2020, 21 E X o u Mo gBcHEE S EPIE L
oo 7z, 20224E 0L, EMMM % 3 HICHM, SE %
S8HICMRET %7 LIERYebh ki # A2 T &3 518b D
(2, ARG A IR L D iR N RE L CERL 7.

FEH - RN RIEERERE ) WEMET AV E LA
B2 JE RF SR TR SR R R, A 3 X OV B R L
JEVEE AT, i SR IO TR, 99 R b 5] s vk SR
I, MALDI-TOF MS Vi 7] 22 1, bR ORAT 122, &G
R

¥ 70, RAEEIH2I1IC11H B X U124 12 [MALDI-
TOF MS % J w72 50K o s 6l i o Fifi s 2 | % B
{L2ERFZERT & L CRIfE L 7.
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miRaX Therapeutics K. K.

IS99 7 ATV 2—F 4 7 ABKRNSH

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

1. Development of nucleic acid drugs using miRNA
inhibition technology

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

2. Development of NF-«B inhibitors

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

inhibitory activity on NF-kB.

miRa

", Therapeutics

.w -
"‘:"’-'c'.*.lb

A

LfbhiE, 20204 5 H ISR S N2 TR - HEKAE
BORIHER Y F vy —HETT. E42HEFHEIF [miRNAFH
ERM A UG U 7RSS FE ] & TR HLNF-«B B
O] TT.

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

BIZEE S 23538 L 72 miRNA HEHAT L, 450 2 Ik
Witz d o72RNATFTIA THo T, 3 TIHFEHRE
ELTHRFSETHRESNTEY T4, Th T TICHE
WROBERFHROEST, BOFHLZHETHEY. &
DOFE AT % DDSHA & MG b, IR 2 & Tl 4
DR LPENKR T BRI G OHBEEZIT> TV ET.
2. NF-xB BllESE 0BT

G- NF-xB13% { O RIERBRL DA T & TR
BNZTEEIL S T W B 720, Z DAL E 2 #EH I,
INSOEMOBFLRIENE B EEZONET. L
LEEAED % S ONF-«BHEHNE, £ DY 7 FVARE
WA FRCHIHS 2 2 e 05, ZORMPAR)EFHIZ &L
ORI TY . 22 T 4 1ZNF-«B & SWI/SNF#i &
Ko ST TY—% 7KL LCiEEEELE R
9 d47 7 3 =% v 32 (DPF1, DPF2, DPF3a/b) 12
HHLTI LA chFcle, BoTtahoxr ) —=
VIERITW, INLDT YT I =5 RIS T D
ILEWORIEICKII L TEB Y, Th b L&Y O NF-«B
DOREE R OWGEZ D TV E T,

HP: https://www. mirax-t. co. j
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2022 Fiscal Year Cooperative Research Program Report
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M7RRE 22— 1
Analysis of gene expression of Thl 7 cells induced
by gut microorganisms

Kiyoshi Hirahara
(Department of Immunology, Graduate School of
Medicine, Chiba University)

Yoshiyuki Goto
(Medical Mycology Research Center, Chiba University)
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(L3 2

(FEERFEWEFEL ~ 5 —)
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52 LT, IBEIZC. albicans YEE L2V T AET IV E
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TAHIEERBL TV, —T, 2OEBRTIEELST 2
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Lo THFHE SN D ThTHILO X RIS T 5 720

220 )#TC. albicans #5354 Th1 7T %’KﬁﬁTép
ExRAT. T, C.oalbicans NESE L, PLAEWE THN
M % Br 2 L 7z Rag2RIE~ 7 X 2 dEfif L, & 5IZIL-
17GFP/ v 7 4 <7 AD Mg » SN L 72 1 — 7
CDATHIE AT A Z & T, HilEEAE I ThI7HR A
EEINDL T EERMEREL 7. E 512, BEFLATO IL-17GFP

54 THRY: HREESFNE

[l B FE e o5

S IA YR AP T VEY) VLB R4S Z
T, Th7HFEE O 7 2 > MR OEEZP &, C.
albicans & £ A & 5 Z & THiREE A Jg 12 Th17Hig 2555
%?ﬂé EERWMERL:. 5612, TNL0hEZ AW
, BRI E A R sk o Th1 7RIS %2 2 v Y — & —To3
F%E?L LN ERML L LLEORIEB RS S, C.
albicans |2 & o TiFE S5 I8 Th17THIIE & 70 BE 5 % 9
B RESL L7z
MoeRE "22—2
Analysis of a protein with unknown function that
reduces azole susceptibility of Aspergillus

fumigatus

Takahito Toyotome
(Department of Veterinary Medicine, Obihiro
University of Agriculture and Veterinary Medicine)
Akira Watanabe

(Medical Mycology Research Center, Chiba University)

Aspergillus fumigatus \Z$H T 37 — LS4
BT &E7-5THEERI S > /N7 EDOEEREIR

EARE S
(I e RS R S R )
U

AR S
WA RERIRE O A7 53, HEEE BT % 3EH]T
AL E & 72 > TE T b, K \Z Aspergillus fumigatus
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IS D E o T, iR EE O 2 E TR
THBERHN TH o724 fumigatus DRUA 5 > 737 B D 1T
BRIZEY, 7V = VARERENDOEZ SR T 5
B4 w B L, Rt ADST V — VSR T 33 | 2 B i
5L eWiE L CTE. REEOILFEIZE TIE rad i
HWRREDST 5 2 LI L, 2O mARBEROPIEE
EZ VDOV TIHRET L2 R, 7 — )V RILE A
DOIANEZENE T 5 & OREIEO N KR,
WEOERLE L FFEET, RtAD T V' — VIEZE~DOF
G- HERR STz AspergillusJ& 25T, ReA R E T 71
S BOoDoTnA 00, FETFICIIHFEL TS
CoMl iz B ] T O I ARCATIEI R I T w5, 4
%, READA. fumigatus\Z BT HRE W S»IZL, &
DEHTLTT V= VHERFEEZMEICEEL T2 h
THOPETLTETHD.

MRFE 22—3

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
(Medical Mycology Research Center, Chiba University)
Koji Onomoto
(Medical Mycology Research Center, Chiba University)

SARS-CoV-2Z E#% D& = F#EHh & COVID-19
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T, mRNAT 7 F o a0 T 75 HsEsh, B
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W7 EGF R RE R LDDG, —F, € OFEHRIM
DFFFEIEDRA T & b4 2R BRI L TR KT
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BIRERERMZE & LT3, 20224 BRI TR D FE %
AT, FRICREOITRE e AN A o TRz, &
DOFEHR, TANWADT— N3 53CL 7077 —EHESRE
T % Ensitrelvir % PF-073213320 40 7 A )V Z i P39k
FIEWZ EDS ol TOEENIIN A, MOVEE
DR BFH, FIZIXL ATFTYELRELIE T UL
iy VARNARY X 5 —VIHESE L DM AEDEIC
L0, WICHT A VAR RE R TEL LS 2L
oz HEOPT ANV AKIE BT 28 L WiREEO
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HREE 22—4
Mechanism of microRNA-mediated human
defense system induced by retroviral infection

Kumiko Ui-Tei

(Graduate School of Science, The University of Tokyo)
Mitsutoshi Yoneyama

(Medical Mycology Research Center, Chiba University)
Koji Onomoto

(Medical Mycology Research Center, Chiba University)
Tomoko Takahashi

(Graduate School of Science and Engineering, Saitama

University)

Yoshimasa Asano

(Graduate School of Science, The University of Tokyo)
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DIRFEAHRSE S AL iﬁ&fﬁa\@«lﬁ%ﬁ TR 5 b]&%
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HseiRE "22—5
Screening of novel genes involved in biofilm
formation and antifungal resistance in Aspergillus

fumigatus

Takashi Umeyama
(National Institute of Infectious Diseases)
Yoshitsugu Miyazaki
(National Institute of Infectious Diseases)
Hiroki Takahashi
(Medical Mycology Research Center, Chiba University)
Katsuhiko Kamei
(Medical Mycology Research Center, Chiba University)
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MseRE 22—6

Characterizing new effectors underlying Candida

glabrata evolution towards drug resistance:
aiming improved diagnosis and therapeutics

Miguel C Teixeira

(Institute for Bioengineering and Biosciences, Instituto

Superior Técnico/Bioengineering Departmcnt)

Hiroji Chibana

(Medecal Mycology Research Center, Chiba University)
Michiyo Sato-Okamoto

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

(Medecal Mycology Research Center, Chiba University)

MFEBRR

This report aims to investigate the frequency of
polymorphisms and genome rearrangements as potential
genetic factors contributing to Candida glabrata drug
resistance.

Methods: To accomplish this, we analyzed genomic variation
across 94 geographically diverse isolates with distinct
resistance phenotypes, whose sequences are deposited in
GenBank. Additionally, we sequenced the genomes of three
clinical isolates, including two azole-resistant strains that did
not exhibit Gain-Of-Function (GOF) mutations in the
PDR1 transcription factor gene. By comparing the genomic
variations in susceptible and resistant isolates, we aimed to
identify variants exclusive to resistant strains while accounting
for variants arising from genome diversity.

Results: Our analysis revealed that more than half of the azole

resistant isolates did not possess exclusive polymorphisms in
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PDR1, suggesting the existence of alternative genetic
mechanisms underlying antifungal resistance. Furthermore,
we identified consistent copy number variations affecting a
subset of chromosomes.
Conclusion: Through our comprehensive analysis of genomic
and phenotypic variations across isolates, we successfully
identified genetic changes that were specifically enriched in
antifungal resistant strains on a genome-wide scale. These
findings represent a crucial initial step in uncovering additional
determinants of antifungal resistance. Specifically, our
investigation of the newly sequenced strains suggests the
involvement of a set of mutations/genes in the unconventional
azole resistance phenotype.

We have been published two papers related to the evolution

of drug resistance in Candida glabrata.

R

1) Pais B Galocha M, Takahashi-Nakaguchi A, Chibana H,
Teixeira MC. Multiple genome analysis of Candida glabrata
clinical isolates renders new insights into genetic diversity
and drug resistance determinants. Microb Cell. 2022
Oct 139(11):174-189. doi: 10. 15698/mic2022. 11. 786.
eCollection 2022 Nov 7.

2) Okamoto M, Nakano K, Takahashi-Nakaguchi A,
Sasamoto K, Yamaguchi M, Teixeira MC, Chibana H.
In Candida glabrata ERMES Component GEM1
Controls Mitochondrial Morphology mtROS and Drug
Efflux Pump Expression Resulting in Azole
Susceptibility. ] Fungi (Basel), 2023 Feb 10;9(2):240.
doi: 10. 3390/50£9020240.
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Roles of Clecla in the development of inflam

matory diseases

Yoichiro Iwakura
(Research Institute for Biomedical Science, Tokyo

Science University)

Shinobu Saijo
(Medical Mycology Research Center, Chiba University)

58 T3

i
>
G

EMBICRILYF LT 731 —49F [Clecial
DEBERRIR

AR
CRGUBLRF RS2 AR a2 W 2T
[lEF2 S

(TIERFERFEFNIEL Y ¥ —)

AT S

CleclAld, CHIL 7 F o2 HEK773) —D—HT,
SN L BE SRR N 2 A 2 o8, M- N2 A
B O Y T FVREET — T R Fo v, 205
FlEANEMR CRmEI L, BIRME T BB L Tw
5. )Y F& LT, Aspergillus fumigatus O W 7R 20 O
1, 8-dihydroxynaphthalene-melanin % 787 L , 1 32 5 fifl 12
BEGEEZ R T IEPEE SN TR, EFENSE
FETIZBIT 5 2 OG5 FOEENIOWTIL, RIEHHI
Ty, 22T, KiFFE Tt Clecla® HCRIERED
BIEIC B 2 E & ME T 2 BT, ZREMMLE D)
WETNTH L ERNHE CTHRIEER BRI (EAE) OFF
BERBREITS7C.

ZOHER, Clecla-/-< 7 A TlX, AR~y 2 & g
LT, RREBRATTPHEEIRL, WHEFIZ S HH
DOIRER RIENRETH D Z L b ol ZOWHEY
BT 2 HWTHRIEZDO YT ADY) ¥ 8k 2 FRIL
L, EAEFFEICHH L 72PUE T, in vitro ) I — VFEER%
1To 7z, Bl 2 &) —THiNgE5E X Clecla-/-~ 7
ATHBEIZHRAP L TWzZ &2 5, Clecla-/-~ 7 A D
WHIIE O PURFEREESME T L T2 2 ERIBE S
7z. F 72, RNA-Seq b & U'RT-qPCRFHT 12 & V|, EAE
%0 Clecla-/- < 7 A2\ C, Tl17a, 116, Tllb % &>
PHREVET A NI A 2 OB A LT b T AT
SN2, 203 A b i A v EAEDFAD D Clecla-/-
Y7 ADOFERLFICHG LT b eEZ LN Lo
FikeD & ) Clecl A lEHUESERME OHRE % IEF 12 rD 2
& THMRERE MRS L T AR VR SN,

R

1) Makusheva Y, Chung SH, Akitsu A, Maeda N,
Maruhashi T, Ye XQ, KaifuT, Saijo S, Sun H, Han W,
Tang C, Iwakura Y. The C-type lectin receptor CleclA

plays an important role in the development of
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experimental autoimmune encephalomyelitis by
enhancing antigen presenting ability of dendritic cells
and inducing inflammatory cytokine IL-17. Exp Anim.
71(3):288-304, 2022

M7HRE 22—8
Evaluation of siderophore type antifungal
derivative

Minoru Yoshida

(Center for Sustainable Resource Science, RIKEN)
Tomoshige Hiratsuka

(Center for Sustainable Resource Science, RIKEN)
Yoshinobu Hashizume

(Center for Sustainable Resource Science, RIKEN)
Hiroji Chibana

(Medical Mycology Research Center, Chiba University)
Azusa Takahashi

(Medical Mycology Research Center, Chiba University)
Kaname Sasamoto

(Medical Mycology Research Center, Chiba University)

>FO7 4 PRI EREEZEAOE DR
HH B

(BALERFFERT - B R IRR et > & —)
SEB A

(FRALFEIRERT - BB ERA e & —)
1IN EAS

(FRALERERT - BB A e v & —)
AEG

(TRERFHEFEFEL Y 5 —)
EifE RE

(TRERFHEFEEMEL Y 5 —)
AR B

(TRERFEREEEL Y 5 —)

A S

AN B AR, JERIBRERIAE LI B\ T, BBl ASP2397
FEAEE T, BAF OV IS S Btk & i
6 1Lk D 7 > ¥ FIRARIF L E % > CREM 722 G VERABR

AT 7. A4 EEX, in vitro C’ﬁb)‘é*‘?ﬁ]ﬁ%%i_
&7z Candida glabrata \2Xf 9" % in vitro |2 51T % PLER K
WO ILAFER S Nz, &5 HKWMEA%’C“ IRE N7
Ao 72 C. auris 2 2 PUE KRG EAFHEMRICBVOR
SNz, B S HERE L T\ b in vivo TOIERNE-GE
BRizBwT, C. glabrata DEGRDOEAFREIRIELT S
4@%% ED7z0\2, ) 2 PRI O 5 o
TREAN 7&*#1‘9’%3% AT 72, ZOFER, Balb/ev T A
L:i*f LTz 7+ A7 7 3 FEHEIHES LHEGIR
2L 72 1 CC. glabrata % #5E L#FEH D~ 7 AL
t?”é*ﬁ:% RETHIENTE. W, AEBRRTIE
INT T IFIOEEICIDHTER 0 ETEHIL T
O— )VEBET LI ENTE. RIZC. auris & H 7z
in vivo APl R OREEE % MO 72455 C. auris [EGETICH
W, C. glabrata z W o kb r7ua7+ 277
I FOHGERE L TEICL > TE Y HEEOES W
BRIEOFHEATRETH 5 Z b o7z, b k)
12, C. glabrata & C. auris (2 X A BEGET IV EMH L
in vivo FERFFMFRERIZ B\ T, SREIHIF O ZF 2 g
b PR R LT
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Serotonin-producing mast cells suppress excessive
ILC2 activation in fungus-associated airway
inflammation
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2MERY o35k (ILC2s) OFIENZIE A b A~
R EWE ARG L TB Y, EiEmmERE Tl
I = > (5-hydroxytryptamine, 5-HT) AT 5 &
ERFSENTWD . Lo L, 5-HT 250 B 0O 2%E % 5
LEE 20T 2D e ) HIZB L TIIHR T 5
WMEPD Y, AP HPLEEINTWE, 250
A THINEIC X 2 PURARAE MR B & TLC212 & % P IRK
FHmEDTRFER SN TVED, ZNHICHT 520 b=
VORBIZOWVWTEARPTH D, T, K
1, ILC2IC & A EIC BT 25-HT O EI O & | 5-
HT EAMEOREZ By L L7z,

9, BWO—H TdH b dlternaria TFH 5T 5 i B
(AlternariaFH3WE) ~ 7 AT N % HWT, 5-HT O%)
WaAWE L, /2, ko b v EAEMBEFEET S 72
D2, <A MARKE~Y A2 . 2ORE, 1)
AlternariaiF5WE ~ 7 A€ TIVTEAET 5 KAEILILC2
ARG TH V), EORAEIZS-HT 512 & Y &1k
T 5, 2)5-HTIZ X % E#HIRI R 1%, 5-HT Y ILC2
AEFHETLZEICEIDFHEINLZE, 3) YA
AilaRIH~ 7 A T ILC2HKAEE D RIEDS S 5 2 &
25, 5-HT AT Afllldid~ A Mg ThH 5 Z &,
DI3HBHE Lo £, v A MEKD
5-HT 12 & % ILC2HPHIBAS X B LIS O i BRE 58 <
BRI 5T, HERS RN RS TH S Z & 367?)75‘
TBY, ZAEMBIIZS-HT Bk~ 2 Mg » 8igE s
BmolzZ lhn *i@@ﬁ%ﬁﬁ}im@fﬁ’i‘ﬁ%KS—HTﬁ
ILC20iEMHAL 2 J L TV 2 T REMEASRIZ S 7z,
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Pathophysiological analysis of aspergilloma
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YAERTIE, TRERAFERESEL Y 7 — R
RETHDORT Bghd (7)) A MF VYRS T ALY —iE
f51) Kfﬁ/fspergdlm Sfumigatus & | laed (R AR o W
HEFHETIN ) KB4 fumigatus ZHWT, 7ARVFI A

ZRRHBED DT AL F U — < OFIRIB RIS 2 B

BOMT 2 EE L, ~RAHEWHHBREOER 2
FThrI xR,

EH, TARVMVFO—=DNT VA7) 7 b—LfE
MBLORAZ RO —LHIFICLY, TARLVEFOT—<A
TOTIA M F T VEAOTEIZEI L7z, Nz TR~
T AET I HTA fumigatus D " R EY H3FBL
BN AT 5228 % 15 L SUC OB 2 5 FEHT L 72 . laed K
HHETT ANV FO -7 AEFTVEERL, BB
14~90H B2 7 ANV Fua—<ORIR, WREHTE & B
R L 72, WO R & L Cled RIEM OB TH 5
AR293%kH [FITH B % 5FAM L 72 . Jaed KIARRIZ AR X 1
GHETERCHMIZENZ L, B4 BOFYH &
b Af293 X V) laed KABREDME N E M % 5RO 72 & i 14H
#%PB L UB0H ORI TIE, ARISFE TIZIF hERIZE
HILD—7, laedBI5 T RIEME TI>AFPER DS R (<~ o
D77—v&ﬁﬁaiot._ﬂgwﬁ%#%,Tx«
LU —<ICBITAA4 Sfumigatus 9 —. DA T R W i AR U
[FENQYS J“flﬂﬁ’ﬂ(x(f'ﬁ BT DU REEARIE S 2. 4
BIEV Y T VEEER L, A A VRITRERE A O

T YT EL NN laed AT T R IEREO I EU I & FEAM
L, £7270% M2 VIEEKEHNCTT YL MY
YOSIRIEVEC G- R BB R R T ETH B
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Antifungal Susceptibility of Aspergillus from
Clinical Respiratory specimens
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Kyota Shinfuku
(Division of Respiratory Diseases, Department of
Internal MedicineThe Jikei University Daisan Hospital)
Akira Watanabe
(Medical Mycology Research Center, Chiba University)
Katsuhiko Kamei
(Medical Mycology Research Center, Chiba University)

Aspergillus FIRZZ R A B KD BEKDEER
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HER
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I PN
(BEER KA B =ik
N SUN.
(TEAFHERESANEL Y Y —)
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20134 DOWFZERI 4G A 520224F 3 H £ TORIZ, EIZHF
WEASARE B BE O I 255 BB O TF KRB R 2 S M
S 7z Aspergillus F 72 13 F RO RN E - &M%+
WERFEWEFANIEL v & — 12 TITV, T TRT482
FRFEE LTV B . YFEE N7 A~V F)V ZE B H T
FRRRIR D S R & L7z Aspergillus 0 T T 7] 7 3 K1 & s P
% fEt L, AL fumigatus B PE257HE 1222 T AL fumigatus

DT = VI HERRIZ208E, 7.8% Td > 72, 224F B 13448k
@ Aspergillus & T Z #H LG R TH 5 .
MG TR AT OS] ORE RGN 7 A~ F )L 2
i (BN 7 A~V F)V ZAE33H, 7 LV F—HAEL
Jili 7 2OV IV ASEL8B) & NI R 2> & Aspergillus
Fath & 72 5 B354 3 5 IR D7 < colonization & & 2 &
7277 IS D v Tk B P R & Bio-Rad Platelia
Aspergillus [gG D 2 7T T A~V F )V 2 Hifk % il 78
L, &kt st REBEF L2 F 7
Colonization % control #f & L 72 5 @ Platelia Aspergillus
IgG D i 72 cut of i & WAEIZ X 2 MRATHE BE DA & —
EBOBARIIAWIZEDHIR T2 L A REFE O R S
CHEES L 72 Platelia Aspergillus IgG 13 B 1% 70 2 1 7.35,
SPETCEEIE 0.26 CILRE UL & D SAERE IS Ao 7. I
W3R A DB 1) colonization #: % control & L 72356
@ cut offflf 1£15.7 AU/mL & & 5 & 7 o 7-. Platelia
Aspergillus IgG T (L fili 7 A~V F )V A HE 7 W 0 & B
1, A. fumigatus T83.3% 2 xf L T, non-fumigatus
Aspergillus T 1345.5% T non-fumigatus Aspergillus T 7
IR VAE R CTH o 72 (p=0.019) .

R

1) Shinfuku K, Suzuki J, Takeda K, Kawashima M, Morio
Y, Sasaki Y, Nagai H, Watanabe A, Matsui H, Kamei
K. Validity of Platelia Aspergillus IgG and Aspergillus
Precipitin Test To Distinguish Pulmonary Aspergillosis
from Colonization. Microbiol Spectr. 2023 Feb 14;11
(1):¢0343522. doi: 10. 1128/spectrum. 03435-22. Epub
2022 Dec 8. PMID: 36475776; PMCID: PM(C9927562
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Elucidation of antifungal resistance mechanisms

in Candida auris
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(Division of Respirology, Rheumatology, Infectious
Diseases, and Neurology, Department of Internal

Medicine, Faculty of Medicine, University of
Miyazaki)
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HFEFHFEORB R L LTHRELZHLDT TA NS
J MNEUTIORLET.

ZHMi % Candida auris 12 & > THIER I IS, BHW
R % PE ) R EYYE O FE A R T ST
WFET.FKS1 kv bARY VERITZF ) D
MO BEKE L CHLENTHETY, =X/ h Vv
AT 2 2RO DEROEBIRHOFE T T, &
BT~ 1L, B ART 7 2 VM EER SR (7L —F
I) OFKSI #fxF % BA) O L, 5 B 4% 2 52
(R1354H % #5349 5 GA061A) % [M5E L7-. 4k, 7
I A5 —LHAIICHEE H 7288y v Fa—24a0)
¥'— FCRISPR-Cas9v A7 A% MHAL T, 2 DH— X
7 LA T FEEO AP AERFTNIIR - 72 A7
(H1354R) #fE# L F L7, 72, C. auris BRI (7
L—FIBIOID) 12 RISMH ZROARZZEA L7228 %
BRAVEL , ZOMEWEZLA BT L £ L7z, Bkke
oz LT, R1354H ZE I AR 7 7 ¥ FURANEE
FHIEJEREE (MIC) @ 4 ~ 16 fEoMmEz "L F L7~
%, H1354R HIR#kIEH AR 7 7 »F > MIC ® 4 5D
WATL. MY OV TEOR T AET VT, H
ART 7 ¥ F 2D in vivo HFEIFIL, in vitro MIC £ 1)
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{4, FKS1 R1354H ZE B X OERO®mEE L ) B3
L TWwWE L7, L722%> T, CRISPR-Cas9 ¥ A 7 A4
i, C. auris OFEFIMEDRIEIZD H A B = X L OfE
WEHTHLZ ENRENT L.
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Development of novel therapeutic approach for
systemic persister infections
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(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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ARWEFEF — &1, 20214F B AMED-CREST [ & 44 i £
BT 72T e R DRESE L HHLE ) T 4 SF ORIk
oA (1K - EmEWT, 2021-2026) I[ZHRIRE N TH
D, K, B & 45 Staphylococcus aureus D JE&G4E 7 )b
EARLFEWIAZIZIC L DT 52 L1280, /=T R
¥ —% 8=y b & LIBEHEAOLENTO, Gl
WHEE L7z,

F 7z, WEAREE, BEWNRGE D & BBt S W otk 27
b EAXAF VAL AT 2L, I E
T,NICUZ ETHROLNzlENE D 7 N7 BREERAYE &
il § 5 W OMETEREDS, Agr 7 + T Ak vy 2 v 7 ou]
WHEDF AL 7LD THLT L2 L
72, COWEDS, BEABREIED /S— v A ¥ =54 P
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R b o TWAZ LR R L. —7, &
MR EAEMRICB W TIEZ 0 X9 2 i L7228
BIIA SN D o7z REEREIL, TNOOBRNERICY
FERIEDY, S, aureus 7/ A AT NVALIZE B DTH A
CEEERMLE. FIT, 2OXFUALEHIEIT S TH
5 BEMEET (REEETIIUT A F MEBELEX &
T5) ORBHREIERL, WEEHRELLZAH, 2T
WMLEERX O/ A ERIERIGAgr 7 A T ey v v 7
DT A L Y TOREEZRL, E5IZTT A
SFEHACT AT WAL EX S LR E (T 5
&L Ag OFEBIE D L OWEROLEIERHT 5 &8
oM ERo T2,

SRR

1) Nakamura Y *, OTakahashi H*(, Takaya A* Inoue Y,
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, Nuifiez 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.
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9 i ¥ Candida glabrata (F#kKZTTI Fa v FY)
TR — P 7 77— (4 N7 7Y —) &GS
HDH, TOWEERHHBIANHTH L. HRZT T
HENHEML, ~4 b7 7 V—IZHHTH 5 ATG3212
#FH L, ATG320 S B bR 2 5 5 Z & % K5
OHBE L7z, 20214EE ETl2, TF VYR LT —
¥ XRNIDSERAKFEAIZ ATG32 7 10 € — & SHISI RS A L
SRS T2 xR L. $72, XRNLO#E
5T iR & B2 #R 12 D\ T RNA-seq 12 & 2 #8519 38
EFRBMBITB LI bay B 7HAMSHE, v 2
Zr7ay MEFORERD S ) XRNLE G B T
I haY R THEESEET, I MY R TRES X
JE, I AR TEFPETHEML TSI ENHSL
e o7z, 20224 1%, XRN1? RNase 45 Je 7l 78 B
& o8y SEHRRE ) XRNT & 1730 L CE)  RNA 55 B8
KT Ok & E 3 L ) ATG3258 RN % 17> 72, W22
FRRIL I ATG32D B S B 128N 5 2 & & ALl
L, XRN1® RNase i £ A ATG3238 BLEIHIZ RS 5- L T
% Z & DRI X7z XRN1O RNase 15 1458 2L T 22 2 &
ST EBRIZBWTI, 2 hay B 7o EN: L B
MLTWBZERFHRESN, ~1 b7 7 V—iGHIIZD
RNase iGTENE S L TWAZ ENFREINT.
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Trichophyton indotineaed , BAFHI IR R S 72w
WWEMEOWR CH 5. HEHE S 1L, HREYL TS L
7% HD T indotineae % R RN, 7 — )V RPLEH HE A
N7 arv—) ATC) BLUARY 35— ) (VRC)
W2 B B e & A L, SRRV 2 R TR OB
R IS OfkIZIGET 2 FEAMREZ Lo %
RN & DIz & 25, 7V — VOERER D 15T
&% % CYP51B (lanosterol 140-demethylase) % I — K3 %
CYP51B#EfnF W EaFHE L CTHe ) (R L EHAR L &
U (#ry7an)¥—MERK , CYPSIB2S# R 58 L 72
CEDERERNTH B LT (20214EEERLAL) .
COFETIZI D S DIZTFER L 72 BRI AT O W
T, RNAT#Hif (RNAD) % FHWT7 vV — VIRIE
MRIZBIT 5 CYPSIBBEIZFOFHBEOKT S 5 A%
1oz, TOMER, WL ZEHEOKT 2R3 E5 Tk
RGN/ 2b 00, HELEHEOKRTEZEI L7
BROVEMIZIEE S, SIEFEH LB R D OB R 5
BOBEHZEN 2 BEREOERIZIEZES Zh ol 22T
WHE T, MONREER TE & L>>d % CRISPR/Cas9
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VAT AL BT AL RICH L T, 7V — VK
B2 M RR TIMM20118D 7 ) 2123 % CYPSIBD % V5
LY E— b &Y U TN — W L EE Rk
TEM B ATz, ZDFER, T indotineae DM, T rubrum T
b #HE 5 % CRISPR/Cas9%7 / A4 ¥ A T L OfFHC
5 L, TIMM201187%> 5 ¥ > 2 )V a ¥ — & CYP51Bi&(E
Fx2LOMRTERIEFHREGELT LI ENTEL. 2L
T, B L 28 m T HIEROITC B £ O'VRC &2 k%
fRIT L7282 A, SNOEDT V= VIR B &S VE A E
FIYET LS LR, BETEREEET
PEV O BRI SEIH OB 7 BARIEASTER] & 7z . ARIENT
WEREEGT, T inndotineae DT ) — WRIEZ AL O H:AH
AT DR RE T L o/ HERLE20234E 7 A2
% A 55”7 Antimicrobial Agents and Chemotherapy” (2 ¥ 7'
Iv ML (BUfE, &FH) .
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DEEHAERK B L UCREED THH TV ITATI—)IZ
ﬂif 2% OB PUERSEORN & o 72 FHEBH Y, S
WZHBAZREN G TR ENTWDLEZEZ 5N TWA, Bl
%Eﬁ FTClE, FEBREREEE (Saccharomyces cerevisiae ) DIRIL
TUEMER A2 ) == k> TV T AT O— )b
G IRR IS 12 B £ 1% Erg25 (Methylsterol monooxygenase)
R ET A ETFHMENALEWE RIBT 2N TE
7z. Erg25ld, 7V — VORI Td % Ergll (Lanosterol
14-ademethylase) &1 bEN/IENFTFTh DI EDHRE S
NTw5% (Okamoto et al. , 2022) . 2T, TERFIIBW
C Candida albicans, C. glabrata, C. parapsilosis, C.
tropicalis, C. auris, C. krusei % 72 BTN 2 S L
7ei& R, Candida glabrata |5 L COHAEFHEEEZRL
7. WIZEHALE M OVE B O 72012, FAEdEE %
WRET B C. glabrataERG25 /7 57 U ke VT34
LEWDORBRZMERER AT, BALEWIIT T 5 mEis it
AEDHERR STz TORRIZE D Erg25% 0T L 95 1
FEOFMEZ LR T 22 L5 TET. 5%, BIS T-ORE
LA EORH, S SIZBRHRARDOIRERL GBI L) IR
Hommfbzx BfgL 72w,
H7RE " 22—17
Bacterial analysis of S. pneumoniae isolated from
pediatric invasive disease in Yogyakarta

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

HFRBR

The purpose of the research is to observe invasive
pneumococcal disease (IPD) incidence, serotype
distribution, and antibiotic susceptibility of Streptococcus
pneumoniae isolated from pediatric IPD patients in
Yogyakarta, Indonesia. We reported 3 cases of IPD in

children who were admitted to Dr. Sardjito General

Hospital, Yogyakarta, Indonesia between 2016 and 2019.

While our first 2 patients had milder course of disease, our
third patient who presented with meningoencephalitis had
poor outcome. Risk factors shown in our cases were young
age and malignancy history. Multiple antibiotic resistance was
observed in our isolates. The fact that none of our patients
have received pneumococcal vaccination marks the necessity of

this vaccine especially for at-risk children.

SRR

1) Arguni E, Wijaya CS, Indrawanti R, Laksono IS,
Ishiwada N. Pediatric Invasive Pneumococcal Disease
(IPD) in Yogyakarta, Indonesia: A Case Series Glob
Pediatr Health. 2022 Jun 27;9:2333794X221108963.
doi: 10. 1177/2333794X221108963.
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Joint Research for Fight against Rubella in

Chiba City by University, Health Center and
Medical Association

Kazuto Tamai
(Chiba City Medical Association)
Masahiro Shiina
(Chiba City Health Center)
Naruhiko Ishiwada
(Medical Mycology Research Center, Chiba University)
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Analysis of the protective effects ofV-ATPase
inhibitor against infection by VRE

Takeshi Murata
(Department of Chemistry, Graduate School of Science,
Chiba Univcrsity)
Yoshiyuki Goto
(Medical Mycology Research Center, Chiba University)
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HREE 22—20
Evaluation of Preventable Measures Against
Invasive Pneumococcal Disease in Children with

Underlying Disease

Chikara Ogimi
(Division of Infectious Diseases, National Center for
Child Health and Development)
Naruhiko Ishiwada
(Medical Mycology Research Center, Chiba University)
Noriko Takeuchi
(Medical Mycology Research Center, Chiba University)
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Pathological analysis of invasive infectious
disease due to non-typeable Haemophilus
influenzae

Kenji Gotoh

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

Naruhiko Ishiwada
(Medical Mycology Research Center, Chiba University)
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HREE ~22—22
Function and secretory mechanism of cyclic
peptides produced by wide variety of fungi

Maiko Umemura
(Bioproduction Research Institute, National Institute of
Advanced Industrial Science and Technology (AIST))
Daisuke Hagiwara
(Faculty of Life and Environmental Sciences, University
of Tsukuba)
Takahito Toyotome
(Department of Veterinary Medicine, Obihiro
University of Agriculture and Veterinary Medicine)
Takashi Yaguchi
(Medical Mycology Research Center, Chiba University)
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Akira Watanabe

(Medical Mycology Research Center, Chiba University)
Katsuhiko Kamei

(Medical Mycology Research Center, Chiba University)
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1) Maiko Umemura, Koichi Tamano, “How to improve the
production of peptidyl compounds in filamentous fungi”,
Frontiers in Fungal Biology, 3:1085624 (2022).
10. 3389/ffunb. 2022. 1085624.
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Construction of a library of eukaryotic parasites

aimed at microbial drug discovery

Kenichi Nonaka
(Omura Satoshi Memorial Institute, Kitasato
University)
Takashi Yaguchi
(Medical Mycology Research Center, Chiba University)
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Characterization and ecological survey of pho
mopsin-producing fungi

Toshiki Furuya
(Faculty of Science and Technology, Tokyo University of
Science)
Takashi Yaguchi
(Medical Mycology Research Center, Chiba University)
Sayaka Ban
(Medical Mycology Research Center, Chiba University)
Maiko Watanabe
(National Institute of Health Sciences)
Haruo Takahashi
(National Institute of Health Sciences)
Kazuhiro Hashimoto
(National Hospital Organization Sagamihara National
Hospital)
Hiroyuki Nakagawa
(National Agriculture and Food Research Organization)
Takahito Toyotome
(Obihiro University)
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1. Joshua]. Obar (Geisei School of Medicine, USA)
“Mda5/MAVS signaling going non-viral or not?”

. Gustavo H. Goldman (University of Sao Paulo,
Brazil)

“How Aspergillus fumigatus protects itself when

producing gliotoxin”

. Hiroki Takahashi (MMRC, Chiba University, Japan)
“Genomic diversity of pathogenic fungus Aspergillus
fumigatus in Japan reveals the complex genomic basis of

azole resistance”
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4 . Shigo Takatsuka (NIID, Japan)
“A study of host response in post-influenza Aspergillus
superinfection”
. Yasunori Miyazaki (Tokyo Medical and Dental
University)
“Allergic pneumonia due to bacteria and fungi

— hypersensitivity pneumonitis -”

. Kiyoshi Hirahara (Chiba University)

>

5527 % 2023 71



“Pathological tissue inflammatory memories shape the “Autophagy and host defense against mycobacgteria”

intractable pathology of chronic lung infllamation” 9. Hiroki Kato (Univeristy of Bonn, Germany)
7 . Hein M Tun (The Chinese University of Hong Kong) “MTr1 inhibition as a novel approach to tackle influenza
“Gut microbiome — keystone modifier of infectious virus”

immunity and opportunities for therapy”
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8. Eun-Kyeong Jo (Chungnam National University,

Korea)
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