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Preface for FY 2022 Annual Report

As the Japanese population rapidly ages, the risks of serious opportunistic fungal infections are
increasing, particularly among patients with chronic obstructive pulmonary disease (COPD),
hematopoietic malignancies, and other immunocompromising chronic conditions. Moreover,
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.

In FY 2021, the Medical Mycology Research Center (MMRC) was granted extended
certification as the National Joint Usage/Research Center for Fungal Infection by the Minister 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 at the MMRC pursue independent
basic, applied, and clinical research projects. The MMRC has been supporting clinical practice at
two outpatient clinics of Chiba University Hospital that specialize in invasive fungal infections (one

started in 2014 and the other in 2016).

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 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 2022, leveraging its international
cooperative network.

The MMRC will continue to be a pioneer in antifungal medicine and infection prevention
research, emphasizing the following areas of activity: (i) initiatives as a joint usage/research center
and bioresource center, (ii) fundamental research on infections and immunity, (iii) clinical
research on infection prevention and control, and (iv) support for junior researchers.

January, 2023

Chihiro Sasakawa, PhD,

Director of the MMRC



X C ®» [

FTENT T CISBEIILEICH D, B EERIEE (COPD) % o I:IE 239 %0 i Il 27
VRS, B D VI SEHE RIS MR BRI $ 5 H A REGSE AL O B EYE 23k 4
KEGEHEBERoTVET. —HTRIFO 7T — 7 IUALIHE) WA B REICI A, 29
2B\ TiZ COVID-19EYE B EZ A PET B 7 A~V T ZIERLHIENED 2 3 — IV iE
bEBRM L7 2BRE o TwET.

DL BERT, R vy —I13mEEREZ 0 & 5 EG9E - 0 - wEiEY - 1%
Wk Rk 2 G O IO LA - RIS & LT, 2021 4R B L2 SCERRHA KR & 0 1
RE " 2V, K, EIAESE - R, 3855 & B8 L 22 LA - 2 A
78 WEH - RIS A BRICHERE L TCVE T, ALY Y — T, LERFE0F
YaFung4Fyy—27aY s b (NBRP) & LT, JilHE RO E OIEE - /AT -
) WEHIRNT - S ESEOEE 2T o TWET. —HTINSFHE L AT LT, Morf
eI —T ) — & — 2 X B IAEASE - PIFSIFSE - BURIFZE 2 HEHE L, & B I1220144EB X O
20164 LISk, BRIR 2D 2 3B 2 B e 1o B\ CIREGSRE |2 B4 2 Pk 2Bk L L
72, F 7220154E 12 IE AR S O BSL-3iti i% % %4 L, 20184E I I MW B ik b b FIF F
L7z, =75, FPIBWTYH, TERZEOEIE - 0% - WEAROIZE L EEEE) O T 7%
LIGVEAL & XA 720, BREFZERe, fPEmbe, SEFFsehe, BAAmgebess & 1G58 3L R af
REBHLTCOWT Y. X 5I20214E 103 Sz THEBRBFAMZE ] 122 L, KH
B EL T8 73 v 7 ICHES 2 EGHE OWFZE & IEHC AN 720D LA B G Tn
9. Kty —Tid, T TOEREILFEZE TN FESHEEE O A % B 12
W LT, 20224E 1 & {9 o HORIF 7 & B M se 2 i3 Air v L 72,

Dbk ko, Rery—ix, [FEFEFH - LEDZERT L ONA F1) Y — ZpHLT
[EGRE - SR S mEmige ], [RIWERRRIZE], THFEXK] 04202 L LT, 5% E
WEF#EB X OBGHEM LD TR I E N R EH 2 BT fFE T ST T,

20234 1 H
TRRFHEMEENEL ¥ 5 — §
e T A



X

Organization

TtV —RK
Director

Faculty
Meeting

BEHER
Scientific
Council

RN EF
Division of Molecular Immunology

[ BPRSETOVION
. Project for Immune Response in Infectious Diseases

(A RhAYTOVIO
Project for Cytokine Research

(&

HEY - REGHETOI O~

. Project for Host-Microbial Interactions in Symbiosis and Pathogenesis

| BRSO T~
. Project for Control of Infectious Diseases

SRIRERED TP
Division of Molecular Biology

EJIJ II=A> Eﬁﬁ
Division of Clinical Research

[ny§971/—A70§10h
Candlida Phenome Project

BRARRFEEIOY IO~
Project to Link Basic Sciences and Clinical Researches

REGAEGIE D 2P

Division of Infection Control and Prevention

REFEFETOI O b
Project to Link Infection Control and Prevention

MEMERDE
Division of Bio-resources

[WE%%E?D?IQ#
Project for Systems Biology of Microorganisms

IRAAVY —REEBE
Management Unit of Microbiological Resources

| Joint Division of RNA Therapy

RNABIE SR HRZTERF

t RNASIHZ OV T +
Project for RNA Regulation

IFIRES A A HITE A T M I ERFT
Division of Respiratory Molecular Medicine

_[

FORES A (A E P LRI FTERPT

Division of Respiratory Molecular Medicine ; Collaborative Research

IFIRSSEFHIEHAEFT 70 O b
Merged Project of Respiratory Pathophysiology and Pathobiology




Project for Immune Response in Infections Diseases
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Summary (FFZEREE)

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

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

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

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

virus-induced infectious diseases.
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1. Inactivation Effects of Iodine on SARS-CoV-2
Onomoto K!, Yoneyama M!, Asakura S*5, Matsumoto S,
and Kaiho T*®

! Division of Molecular Immunology, Medical Mycology
Research Center, Chiba University, 1-8-1, Inohana, Chuo-
ku, Chiba 260-8673, Japan

?Ise Chemicals Corporation, 1-3-1, Kyobashi, Chuo-ku,
Tokyo 104-0031, Japan

®Nippo Chemicals Co., LTD., 4-8-15, Nihonbashi-
Honchou, Chuo-Ku, Tokyo 103-0023, Japan

* Godo Shigen Co., LTD., 2-12-6, Kyobashi, Chuo-ku,
Tokyo 104-0031, Japan

>Chiba Iodine Resource Innovation Center, Chiba
University, 1-33, Yayoi-cho, Inage-ku, Chiba 263-8522,
Japan

Todine-based disinfectants have recently been reported to
have an inactivating effect on severe acute respiratory
syndrome coronavirus-2 (SARS-CoV-2). However, there
are still many unclear points concerning their inactivation
abilities since iodine exists in various forms. In this study, we
examine the inactivating effect on SARS-CoV-2 of different
forms of iodine, including free iodine, iodide ion, and
polyiodide ion, such as triiodide ion and povidone-iodine,
which are the main constituents of iodine-based disinfectants.
The results indicate that although iodide ion is not involved in
the inactivation of SARS-CoV-2, iodine complex and
polyiodide significantly contribute to the inactivation, in
addition to free iodine, which was known as the main

component of disinfection activity.

5526 % 2022



<Povidone iodine>

R Rl
N N
o palyiodide D) ' free iodine iodine cation
] > Hee =1 > HOI
LN o )
D D \__
i At
~ 4 halogen bond
S

2. Functional analysis of host proteins that are responsible

for induction of anti-viral innate immunity.

Onomoto K, Aoki Y, Ban M, Sakai M, Suzuki Y, Luo ],
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 1
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 biosafety level 3 (BSL3) facility of
MMRC.

3. Identification of natural compounds targeting SARS-

CoV-2.
AokiY, 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
examining the effects on virus-induced cytotoxic activity. 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.

Publications

1) Kojima I, Onomoto K, Zuo W], Ozawa M, Okuya K,
Naitou K, Izumi F, Okajima M, Fujiwara T, Ito N,
Yoneyama M, Yamada K, Nishizono A, Sugiyama M,
Fujita T, Masatani T. Amino acid at position 95 in
matrix protein of rabies virus is involved in antiviral stress
granule formation in infected cells. J Virol. 96:
e0081022, 2022.

Onomoto K, Yoneyama M, Asakura S, Matsumoto S,
Kaiho T. Inactivation effects of iodine on SARS-CoV-2.
J Antibacterial Antifungal Agents. 50: 97-103, 2022.

2)
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Project for Cytokine Research
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Summary (FFZEREE)

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

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

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

diseases by investigating the roles of cytokines in pathogenesis.
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Associate Professor Shinobu Saijo

Research Assistant Professor

Research Promotion Technician

Junko Minakuchi

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. Epidermal clearance of C. albicans is mediated by IL-17

but independent of fungal innate immune receptors

Iwasawa MT!, Miyachi H1, Wakabayashi S!, Sugihira T?
Aoyama R? Nakagawa S!, Katayama Y!, Yoneyama M3,
Hara H* Iwakura Y*® ¢ Matsumoto M”83, Inohara N7 8
Koguchi-Yoshioka H?, Fujimoto M??, Gabriel Nifiez G™ 8,

5526 % 2022



Matsue H!, Nakamura Y" 2 % and Saijo S*

! Department of Dermatology, Graduate School of Medicine,
Chiba University, Chiba-shi, Chiba 260-8670, Japan

?Department of Dermatology, Course of Integrated
Medicine, Graduate School of Medicine, Osaka University,
Suita-shi, Osaka 565-0871, Japan

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

* Department of Immunology, Graduate School of Medical
and Dental Sciences, Kagoshima University, Kagoshima-
shi, Kagoshima 890-8544, Japan

5 Center for Experimental Medicine and Systems Biology,
The Institute of Medical Science, The University of Tokyo,
Minato-ku, Tokyo 108-8639, Japan

6 Center for Animal Disease Models, Research Institute for
Biomedical Sciences, Tokyo University of Science, Noda-
shi, Chiba 278-0022, Japan

7 Department of Pathology, University of Michigan Medical
School, Ann Arbor, MI 48109, USA

8 Comprehensive Cancer Center, University of Michigan
Medical School, Ann Arbor, MI 48109, USA

9 Cutaneous Immunology, Immunology Frontier Research
Center, Osaka University, Suita-shi, Osaka 565-0871,

Japan

IL-17 plays important roles in host defense against Candida
albicans at barrier surfaces and during invasive infection.
However, the role of IL-17 in host defense after colonization
of the epidermis, a main site of C. a/lbicans infection, remains
poorly understood. Using a murine model of epicutaneous
candidiasis without skin abrasion, we found that skin
inflammation triggered by epidermal C. albicans colonization
was self-limiting with fungal clearance completed by day 7
after inoculation in wild-type mice or animals deficient in IL-
17A or IL-17F. In contrast, marked neutrophilic
inflammation in the epidermis and impaired fungal clearance
were observed in mice lacking both IL-17A and IL-17F.
Clearance of C. albicans was independent of Dectin-1,
Dectin-2, CARD9 (caspase-recruitment domain family,
member 9), TLR2 (Toll-like receptor 2) and MyD88 in the

epidermal colonization model. We found that group 3 innate
lymphoid cells (ILC3s) and yST cells were the major IL-17
producers in the epicutaneous candidiasis model. Analyses of
Rag2~'~ mice and Rag2~/"I/2rg~'~ mice revealed that
production of IL-17A and IL-17F by ILC3s was sufficient for
C. albicans clearance. Finally, we found that depletion of
neutrophils impaired C. a/bicans clearance in the epidermal
colonization model. Taken together, these findings indicate a
critical and redundant function of IL-17A and IL-17F
produced by ILC3s in host defense against C. albicans in the
epidermis. The results also suggest that epidermal C. albicans
clearance is independent of innate immune receptors or that
these receptors act redundantly in fungal recognition and

clearance.

3. 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 %1, Barber GN®, Saijo S'

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

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

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

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

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

Aspergillus fumigatus (A. 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

Ly - 267 2022 7



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) Iwasawa MT, Miyachi H, Wakabayashi S, Sugihira T,

2)

LUy =W #2605

Aoyama R, Nakagawa S, Katayama Y, Yoneyama M,
Hara H, Iwakura Y, Matsumoto M, Inohara N,
Koguchi-Yoshioka H, Fujimoto M, Nufez G, Matsue
H, Nakamura Y, Saijo S. Epidermal clearance of
Candida albicans is mediated by IL-17 but independent
of fungal innate immune receptors. Int Immunol.
34(8):409-420. 2022.

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
experimental autoimmune encephalomyelitis by
enhancing antigen presenting ability of dendritic cells
and inducing inflammatory cytokine IL-17. Exp Anim.
71(3): 288-304. 2022.

2022



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

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.
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Graduate student Akira Haku X ¥ K £ B JH,
Graduate student Qiongyuan Zhang X % kB %&£ g T
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Sawako Domae

Kaori Nishiyabu

Research Promotion Technician

Research Promotion Technician

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

fungal colonization in the gut

Akira Haku, Yoshiyuki Goto

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

Mycology Research Center, Chiba University

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

the gut and regulate host physiology. In addition, C. albicans

Ly - 267 2022 9



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

for the treatment of infectious diseases.

Wild-type

TR

Commensal bacteria T T T '\\
NS00 04

Ampicillin treated

Y
Xz;rir,r

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
Yoshiyuki Goto

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

Mycology Research Center, Chiba University

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

Bacteroides. Therefore, disruption of Fut2 leads to dysbiosis

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

through regulating the epithelial al, 2-fucosylation.

Commensal bacteria

al2-fucose
.~
"o o
IL-"IEI
ILC3 CD4 T cells
Fig 2. The inductive and regulatory mechanism of epithelial
al, 2-fucose
Publications

1) Kamioka M, Goto Y, Nakamura K, Yokoi Y, Sugimoto
R, Ohira S, Kurashima Y, Umemoto S, Sato S,
Kunisawa ], Takahashi Y, Domino SE, Renauld JC,
Nakae S, Iwakura Y, Ernst PB, Ayabe T, Kiyono H.,
Nakamura K, Yokoi Y, Sugimoto R, Ohira §,
Kurashima Y, Umemoto S, Sato S, Kunisawa J,
Takahashi Y, Domino SE, Renauld JC, Nakae S,
Iwakura Y, Ernst PB, Ayabe T, Kiyono H. Proc Natl
Acad Sci USA. 119: 2115230119, 2022

2) Goto Y. Unique symbiont-derived sphingolipids: Dietary
amino acids source branch formation. Cell Host

Microbe. 30: 3-5, 2022
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Project for Control of Infectious Diseases
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Summary (FFZERBEEE)

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 fiscal year, we searched the

natural product library for compounds that can reduce persisters and found several candidate compounds.
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Associate Professor

Akiko Takaya

Research Promotion Technician Yuriko Nomura

1. Molecular mechanism of Physalin H to suppress the
Agr-quorum sensing system of methicillin-resistant

Staphylococcus aureus

Junpei Yamaguchi!, Teruhisa Manome!, Yasumasa Haral ?,
Yuriko Yamazaki®, Yuumi Matsuoka!, Masami Ishibashi® 2
Akiko Takaya® 2 ®

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

2 Plant Molecular Science Center, Chiba University, Japan

3 Graduate School of Medical Sciences, Osaka University,
Japan

+TFReC, Osaka University, Japan

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

An infection caused by methicillin-resistant Szaphylococcus

aureus (MRSA) is a global health problem that is difficult to
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treat because of antibiotic resistance. One major virulence
modulator of . aureus is the accessory gene regulator (Agr)
-quorum sensing (QS) system that coordinates cell behavior
in response to bacterial density. Inhibition of the Agr-QS
system possibly reduces MRSA pathogenesis by decreasing
virulence. This study aims to identify the small molecules that
reduce the expression of the Agr-QS system from our natural
product library. Several products were obtained as candidates
from a screening of the natural product library using a strain
with a reporter gene that depended on the Agr-QS system.
Among them, physalin H, isolated from the Physalis minima
(Eggplant), suppressed the Agr-QS system in the type agr I
strain and in the different type agr III strain. AgrA is a
transcriptional regulator to bind the P3 promoter and has
highly conserved sequences among all types of agr. The
electrophoretic mobility-shift assay revealed that purified
C-terminal AgrA protein could bind to the DNA fragment of
the P3 promoter. In contrast, its binding was abolished when
physalin H was added together. These results suggest that
physalin H suppresses the Agr-QS system by preventing the
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interaction of AgrA with the P3 promoter.

2. New polyoxygenated cyclohexenes isolated from Uvaria
rufa and cinnamtannin Bl isolated from Nephelium

hypoleucum with TRAIL-resistance-overcoming activity

Kritamorn Jitrangsri® 2, Yasumasa Hara?, Akiko Takaya?,
Masami Ishibashi?

! Faculty of Pharmacy, Silpakorn University, Thailand
2 Department of Natural Products Chemistry, Graduate

School of Pharmaceutical Sciences, Chiba University, Japan

Bioactivity-guided isolation of Uwaria rufa leaves and
Nephelium hypoleucum bark resulted in the successful isolation
of nine compounds (1-9) bearing a new polyoxygenated
cyclohexene scaffold: zeylenol-6-shikimate (1), (-)-zeylenol
(2), microcarpin A (3), uvarigranol F (4), quercetin (5),
kaempferol (6), and p-coumaric acid (7) from U. rufa, and
epicatechin (8) and cinnamtannin B1 (9) from N.
hypoleucum. The structures of the isolated compounds were

elucidated using various spectroscopic techniques. All

12 TIHRF HREFHTE

compounds, except for 7, exhibited weak-to-strong TRAIL-
resistance-overcoming activity and an increased gastric cancer
cell line (AGS) inhibition by 17-32% as compared to the
treatment with the compounds alone. Compounds 3 and 9
were studied for their ability to overcome TRAIL resistance
using western blot analysis, which indicated that they
sensitized AGS cells to apoptosis via both extrinsic and
intrinsic pathways by increasing the expression of several
proapoptotic proteins (cleaved caspase =3, —8, and —9) and

by decreasing the expression of anti-apoptotic protein Bcl-2.

Publications

1) Kritamorn J, Hara Y, Takaya A, Ishibashi M. New
polyoxygenated cyclohexenes isolated from Uvaria rufa
and cinnamtannin Bl isolated from Nephelium hypoleucum
with TRAIL-resistance-overcoming activity.
Phytochemistry Letters 52: 7-9. 2021.

2) HaraY, Watanabe K, Takaya A, Ebihara I, Manome T,
Arai M, Yaguchi T, Ishibashi M. Two bioactive
compounds, Uniformides A and B, isolated from a
culture of Nocardia uniformis IFMO0856T in the presence
of animal Cells. Organic Letters 24: 5867-5867 2022.
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Candida glabrata phenome project
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Summary (FFZERBEEE)

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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Associate Professor Hiroji Chibana
Research Technician Azusa Takahashi
Research Assistant Professor Michiyo Sato

Grand Fellow Masashi Yamaguchi
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Keiko Nakano
Kazue Tsuda

Research Promotion Technician
Research Promotion Technician

Research Promotion Technician

Erg25 Controls Host-Cholesterol Uptake Mediated by
Auslp-Associated Sterol-Rich Membrane Domains in
Candida glabrata

Michiyo Okamoto, Azusa Takahashi-Nakaguchi, Kengo
Tejima, Kaname Sasamoto, Masashi Yamaguchi, Toshihiro
Aoyama, Minoru Nagi, Kohichi Tanabe, Yoshitsugu
Miyazaki, Hironobu Nakayama, Chihiro Sasakawa, Susumu
Kajiwara, Alistair ] P Brown, Miguel C Teixeira, Hiroji
Chibana

The uptake of cholesterol from the host is closely linked to
the proliferation of pathogenic fungi and protozoa during
infection. For some pathogenic fungi, cholesterol uptake is an
important strategy for decreasing susceptibility to antifungals
that inhibit ergosterol biosynthesis. In this study, we show
that Candida glabrata ERG25, which encodes an enzyme that
demethylates 4, 4-dimethylzymosterol, is required for
cholesterol uptake from host serum. Based on the screening
of C. glabrata conditional knockdown mutants for each gene

involved in ergosterol biosynthesis, ERG25 knockdown was
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found to decrease lethality of infected mice. ERG25
knockdown impairs the plasma membrane localization of the
sterol importer Auslp, suggesting that the accumulated
4, 4-dimethylzymosterol destabilizes the lipid domain with
which Auslp functionally associates. ERG25 knockdown
further influences the structure of the membrane compartment
of Canlp (MCC) /eisosomes (ergosterol-rich lipid domains),
but not the localization of the membrane proteins Pmalp and
Hxtlp, which localize to sterol-poor domains. In the sterol-
rich lipid domain, Auslp-contining domain was mostly
independent of MCC/eisosomes, and the nature of these
domains was also different: Auspl-contining domain was a
dynamic network-like domain, whereas the MCC/eisosomes
was a static dot-like domain. However, deletion of MCC/
eisosomes was observed to influence the localization of Auslp
after Auslp was transported from the endoplasmic reticulum
(ER) through the Golgi apparatus to the plasma membrane.
These findings suggest that ERG2S plays a key role in
stabilizing sterol-rich lipid domains, constituting a promising

candidate target for antifungal therapy.
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WT_Aus1G/Pma1iR cells were observed at the cell surface (Top) and transverse region (Middle) using a high-resolution
confocal fluorescence microscope in real time. Each area enclosed by the dashed lines also is provided as a magnified image.
In the magnified image of the transverse region, intensity profiling of GFP (green) and mCherry (magenta) on the plasma
membrane was carried out in the direction shown by the arrow. Scatterplots of green and magenta pixel intensities in each

panel were indicated.

Ultrastructural Examination of Mouse Glomerular
Capillary Loop by Sandwich Freezing and Freeze-

Substitution.

Masashi Yamaguchi, Azusa Takahashi-Nakaguchi, Katsuyuki
Uematsu, Hiroyuki Yamada, Michiyo Sato-Okamoto, Hiroji
Chibana

Sandwich freezing is a method of rapid freezing by
sandwiching specimens between two metal disks and has been
used for observing exquisite the close-to-native ultrastructure
of living yeast and bacteria. Recently, this method has been
found to be useful for preserving cell images of
glutaraldehyde-fixed animal and human tissues. In the present
study, this method was applied to observe the fine structure of
mouse glomerular capillary loops. Morphometry was then
performed, and the results were compared with the data
obtained by an in vivo cryotechnique, which may provide the
closest ultrastructure to the native state of living tissue. The
results show that the ultrastructure of glomerular capillary
loops obtained by sandwich freezing-freeze-substitution after
glutaraldehyde fixation was close to that of the ultrastructure
obtained by in vivo cryotechnique not only in the quality of
cell image but also in quantitative morphometry. They

indicate that the ultrastructure obtained by sandwich freezing-
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freeze-substitution after glutaraldehyde fixation may more
closely reflect the living state of cells and tissues than
conventional chemical fixation and dehydration at room
temperature and conventional rapid freezing-freeze-
substitution of excised tissues without glutaraldehyde fixation.
Sandwich freezing-freeze-substitution techniques should be
used routinely as a standard method for observing the close-

to-native ultrastructure of biological specimens.

Publications

1) Pedro P, Monica G, Takahashi-Nakaguchi A, Chibana
H, Miguel C. T: Multiple genome analysis of Candida
glabrata clinical isolates renders new insights into genetic
diversity and drug resistance determinants. Microbial
Cell, 13;9(11): 174-189. 2022.

2) Konuma R, Watanabe M, Irikura D, Sugita-Konishi Y,
Yamazaki A, Yanagi U, Doha Y, Kobayashi N, Chibana
H, Onami J, Kamata Y: Polymorphism of Aspergillus
Fumigatus Major Allergen Genes Associating with Their
Isolated Sites Affects Their IgE Epitope Structures.
Fungal Genomics & Biology, 12. 4: 1000195, 2022.

3) Okamoto M, Takahashi-Nakaguchi A, Tejima K,
Sasamoto K, Yamaguchi M, Aoyama T, Nagi M,
Tanabe K, Miyazaki Y, Nakayama H, Sasakawa C,
Kajiwara S, Brown AJP, Teixeira MC, Chibana H:
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Ultrathin sections of mouse kidney prepared by sandwich freezing and freeze-substitution after glutaraldehyde fixation. (a)
Nucleus and nucleolus of endothelial cell and foot processes of glomerular capillary loop. (b) Tangential section of foot
processes of glomerular capillary loop. (c) Tight junction. (d) Nuclear membrane and nuclear pores. (e) Mitochondria. F, foot
process; M, mitochondria; N, nucleus; NM, nuclear membrane; NP, nuclear pore; Nu, nucleolus; T, tight junction.

4)

5)

Erg25 Controls Host-Cholesterol Uptake Mediated by
Auslp-Associated Sterol-Rich Membrane Domains in
Candida glabrata. Front Cell Dev Biol, 24; 10: 820675,
2022.

Pais P, Galocha M, California R, Viana R, Ola M,
Okamoto M, Chibana H, Butler G, Teixeira MC:
Characterization of the Candida glabrata Transcription
Factor CgMarl: Role in Azole Susceptibility. ] Fungi
(Basel), 7;8(1):61. 10, 2022.

Yamaguchi M, Takahashi-Nakaguchi A, Uematsu K,
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Yamada H, Sato-Okamoto M, Chibana H:
Ultrastructural examination of mouse glomerular
capillary loop by sandwich freezing and freeze-
substitution, Microscopy (Oxf), 6; 71(5): 289-296.
2022.

Yamaguchi M, Takahashi-Nakaguchi A, Sato-Okamoto
M, Chibana H: Electron microscopy of mouse tissues by

sandwich freezing and freeze-substitution. Cytologia 87:
149-155, 2022.
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Project of Clinical Investigation
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Summary (FFZEREE)

We have been doing basic and clinical research primarily on fungal infections while seeing patients in the
Specialty Clinic for Fungal Infections at the University Hospital. Working as the Reference Center for fungal
infections, 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. 200 cases in 2022). Concerning research activities, we are investigating various
aspects of systemc mycoses with many universities, hospitals, and medical institutions such as NIID. The
main research topics are: the mechanisms and the epidemiology of antifungal resistance of Candida species
and Aspergillus species, the development of their diagnostic methods, and establishment of a consensus on
treatment outcome definitions of Chronic pulmonary aspergillosis.

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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Research Technician Kyoko Yarita

Research Promotion Technician Rio Seki (~2022.3.31)
Research Promotion Technician Yukiko Tsuchiya
Research Promotion Technician Yasuko Koga

Research Promotion Technician

1. Azole and echinocandin resistance mechanisms and
genotyping of Candida tropicalis in Japan: cross-
boundary dissemination and animal-human

transmission of C. tropicalis infection.
Khalifa HO, Watanabe A, Kamei K

Objectives: To assess the prevalence and genetic basis of
antifungal resistance mechanisms as well as the genotyping of
Candida tropicalis from clinical and non-clinical sources in
Japan.

Methods: Eighty C. fropicalis isolates, including 32 clinical
isolates recovered from 29 patients and 48 non-clinical isolates
recovered from 24 different sources (animals and the
environment) were evaluated. All isolates were tested
phenotypically for resistance to a wide range of antifungals
and genotypically for resistance mechanisms to azole and
echinocandin. Furthermore, all the isolates were genotyped
by multilocus sequence typing (MLST).

Results: Phenotypically, 30.2% (16/53) of the isolates were
azole-resistant, with high levels of azole resistance among
clinical isolates (51.7%; 15/29) and low levels (4.2%; 1/24)
among non-clinical isolates. None of the isolates were
reported as echinocandin resistant, with 60.4% (32/53) of the
isolates intermediate to caspofungin. Azole resistance was
basically attributed to high expression levels of drug efflux
transporter genes (CDR2 and CDR3), transcription factors
(TACI1 and UPC2) and ergosterol biosynthesis pathway
HMG gene. No FKS1 hot spot 1 (HS1) or HS2 missense
mutations were detected in any of the isolates. MLST analysis
revealed 36 different sequence types (STs), with the first
identification of 23 new STs. Phylogenetic analysis confirmed
the close relationship between the clinical and non-clinical
isolates, with identifications of ST232 and ST933 among

patients and marine mammals.

Kyoko Inoue (~2022.3.31,2022.10.1~)
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Conclusion: Our results confirmed the emergence of azole
resistance in C. tropicalis in Japan. Furthermore, phylogenetic
analysis confirmed the transboundary dissemination and cross-

transmission of C. fropicalis between humans and animals.

2. Prevalence of Antifungal Resistance, Genetic Basis of
Acquired Azole and Echinocandin Resistance, and
Genotyping of Candid krusei recovered from an

International Collection.

Khalifa HO, Hubka V, Watanabe A, Nagi M, Miyazaki Y,
Yaguchi T, Kamei K

This study was designed to evaluate the prevalence of
antifungal resistance, genetic mechanisms associated with in
vitro induction of azole and echinocandin resistance and
genotyping of Candida krusei, which is intrinsically resistant
to fluconazole and is recovered from clinical and nonclinical
sources from different countries. Our results indicated that all
the isolates were susceptible or had the wild phenotype (W'T)
to azoles, amphotericin B, and only 1.27% showed non-W'T
for flucytosine. Although 70.88% of the isolates were resistant
to caspofungin, none of them were categorized as
echinocandin-resistant as all were susceptible to micafungin
and no FKSI hot spot 1 (HS1) or HS2 mutations were
detected. In vitro induction of azole and echinocandin
resistance confirmed the rapid development of resistance at
low concentrations of fluconazole (4 pg/ml), voriconazole
(0.06 pg/ml), and micafungin (0.03 pg/ml), with no
difference between clinical and nonclinical isolates in the
resistance development. Overexpression of ABC1 gene and
FKS1 HSI mutations were the major mechanisms responsible
for azole and echinocandin resistance, respectively.
Genotyping of our 79 isolates coupled with 217 other isolates

from different sources and geography confirmed that the
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isolates belong to two main subpopulations, with isolates from
human clinical material and Asia being more predominant in
cluster 1, and environmental and animals isolates and those
from Europe in cluster 2. Our results are of critical concern,
since realizing that the C. Arusei resistance mechanisms and
their genotyping are crucial for guiding specific therapy and

for exploring the potential infection source.

3. Non- fumigatus Aspergillus Infection Associated with a
Negative Aspergillus Precipitin Test in Patients with
Chronic Pulmonary Aspergillosis.

Takeda K, Suzuki ], Watanabe A, Narumoto O, Kawashima
M, SasakiY, Nagai H, kamei K, Matsui H

Aspergillus antibody testing is key for the clinical diagnosis
of chronic pulmonary aspergillosis (CPA) with high
sensitivity. However, false-negative results in patients with
CPA might be obtained, depending on the Aspergillus species.
The aim of this study was to investigate which factors are
associated with false-negative results in Aspergillus precipitin
tests and whether the sensitivity of precipitin tests in CPA is
influenced by Aspergillus fumigatus and non-fumigatus
Aspergillus species. Between February 2012 and December
2020, 116 consecutive antifungal treatment-naive patients
with CPA were identified and included in this retrospective
chart review. Aspergillus species isolated from the respiratory
tract of patients were identified by DNA sequencing.
Characteristics of patients with positive and negative results
for Aspergillus precipitin tests were compared. The sensitivity
of the Aspergillus precipitin tests was compared between
patients with 4. fumigatus-associated CPA and non-fumigatus
Aspergillus-associated CPA. A non-fumigatus Aspergillus
species was the only factor significantly associated with
negative Aspergillus precipitin test results in patients with CPA
in the multivariate analysis (hazard ratio, 8.3; 95% confidence
interval, 3.2 to 22.1; P < 0.0001). The positivity of the
Aspergillus precipitin test for patients with non-fumigatus
Aspergillus-associated CPA was lower than that for patients
with 4. fumigatus-associated CPA (84.8% versus 37.9%; P <
0.0001). These results revealed that the presence of non-
fumigatus Aspergillus-associated CPA should be considered
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with a negative Aspergillus precipitin test; this finding may
prevent diagnostic delay or misdiagnosis for CPA.

4. Treatment outcome definitions in chronic pulmonary

aspergillosis: a CPAnet consensus statement.

Van Braeckel E, Page I, Davidsen ], Laursen C, Agarwal R,
Alastruey-Izquierdo A, Barac A, Cadranel J, Chakrabarti A,
Cornely O, Denning D, Flick H, Gangneux JP, Godet C,
Hayashi Y, Hennequin C, Hoenigl M, Irfan M, Izumikawa
K, Koh WJ, Kosmidis C, Lange C, Lamprecht B, Laurent
F, Munteanu O, Oladele R, Patterson T, Watanabe A,
Salzer H

Chronic pulmonary aspergillosis (CPA) is a severe fungal
infection of the lung with a high morbidity and mortality. It
is usually seen in immunocompetent patients with respiratory
disorders. Clinical presentation is nonspecific and often
overlaps with the symptoms and the radiological pattern
caused by the underlying disease. Many patients with CPA
respond well to antifungal therapy, but others do not. Many
aspects of this neglected disease are unknown and the disease
therefore requires multinational and multicenter cooperation.
To meet this challenge, the Chronic Pulmonary Aspergillosis
Network (CPAnet) was established in March 2017 to
promote clinically oriented research. One of the key research
priorities of the network was the establishment of a consensus
on treatment outcome definitions. This is important, because
harmonization of endpoints will enable comparison of study
results leading to a better understanding of CPA treatment

and management.

5. Evaluation of the Sensititre YeastOne and Etest in
Comparison with CLSI M38-A2 for Antifungal
Susceptibility Testing of Three Azoles, Amphotericin
B, Caspofungin, and Anidulafungin, against
Aspergillus fumigatus and Other Species, Using New
Clinical Breakpoints and Epidemiological Cutoff
Values.

Melhem MSC, Coelho VC, Fonseca CA, Oliveira L,
Bonfietti LX, Szeszs MW, Magri MMC, Dorneles FS,
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Taguchi H, Moreira DVS, Motta AL, Batista MV, Kamei
K, Shikanai-Yasuda MA

Aspergillosis is an invasive fungal disease associated with
high mortality. Antifungal susceptibility testing (AFST) is
receiving increasing consideration for managing patients, as
well as for surveilling emerging drug resistance, despite
having time-consuming and technically complex reference
methodologies. The Sensititre YeastOne (SYO) and Etest
methods are widely utilized for yeasts but have not been
extensively evaluated for Aspergillus isolates. We obtained
Posaconazole (POS), Voriconazole (VCZ), Itraconazole
(ITC), Amphotericin B (AMB), Caspofungin (CAS), and
Anidulafungin (AND) minimum inhibitory concentrations
(MICs) for both the Etest (n = 330) and SYO (n = 339)
methods for 106 sequenced clinical strains. For 84 4.
fumigatus, we analyzed the performance of both commercial
methods in comparison with the CLSI-AFST, using available
cutoff values. An excellent correlation could be demonstrated
for Etest-AMB and Etest-VCZ (p &lt; 0.01). SYO-MICs
of AMB, VCZ, and POS resulted in excellent essential
agreement (&gt; 93%), and &gt; 80% for AMB, VCZ, and
ITC Etest-MICs. High categoric agreement was found for
AMB, ITC, and CAS Etest-MICs (&gt; 85%) and AMB
SYO-MICs (&gt; 90%) . The considerable number of major/
very major errors found using Etest and SYO, possibly related
to the proposed cutoffs and associated with the less time-
consuming processes, support the need for the improvement

of commercial methods for Aspergillus strains.

Publications in English

1) Watanabe C, Kimizuka Y, Fujikura Y, Hamamoto T,
Watanabe A, Yaguchi T, Sano T, Suematsu R, Kato'Y,
Miyata J, Matsukuma S, Kawana A: Mixed infection of
cytomegalovirus and pulmonary nocardiosis caused by
Nocardia elegans diagnosed using nanopore sequencing
technology: A case report. Intern Med 61(10): 1613-
1617, 2022.

2) Khalifa HO, Watanabe A, Kamei K: Azole and
Echinocandin Resistance Mechanisms and Genotyping
of Candida tropicalis in Japan: Cross-Boundary

Dissemination and Animal-Human Transmission of C.

10)

oy —His

tropicalis Infection. Clin Microbiol Infect 28(2): 302.
€5-302. €8, 2022.

Hase I, Kagatani J, Suzuki S, Yoshida S, Sakamoto K,
Maitani F, Horinouchi H, Kamei K, Tateno H:
Successtully treated bronchopulmonary oxalosis caused
by Aspergillus tubingensis in a non-neutropenic patient: A
case report and review of the literature. J Infect
Chemother 28(2): 299-303, 2022.

Takeda K, Suzuki J, Watanabe A, Sekiguchi R, Sano T,
Narumoto O, Kawashima M, Fukami T, Sasaki Y,
Tamura A, Nagai H, Matsui H, Kamei K: The accuracy
and clinical impact of the morphological identification of
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1. Epidemiology and bacterial characteristics of invasive
group B streptococcus disease: a population-based study

in Japan in 2010-2020

Takeuchi N!, Chang B?, Takeshita K?, Naito S°, Takahashi
Y?, Hishiki H?, Ishiwada N!

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

?Department of Bacteriology I, National Institute of
Infectious Diseases, Tokyo, Japan

 Department of Pediatrics, Chiba University Graduate
School of Medicine, Chiba, Japan

This is the first report on a population-based prospective

study of invasive group B streptococcus (GBS) disease among
children aged <15 years conducted over a period of 11 years in
Japan. This study investigated the incidence and clinical
manifestations of invasive GBS disease in children in Chiba
Prefecture, Japan, and analysed the serotypes and drug
susceptibility of GBS strains isolated during the study period.
Opverall, 127 episodes of invasive GBS disease were reported
in 123 patients. Of these, 124 were observed in 120 patients
aged <1 year, and the remaining three episodes were reported
in a 9-year-old child and two 14-year-old children with
underlying disease. For patients aged <1 year, the incidence
rate per 1000 live births was 0.24 (0.15-0.36). The incidences
of early-onset disease and late-onset disease were 0.04 (0.0-
0.09) and 0.17 (0.08-0.25), respectively. The rate of

meningitis was 45.2%, and the incidence of GBS meningitis
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was higher than that of other invasive diseases among children
in Japan. Of the 109 patients for whom prognosis was
available, 7 (6.4%) died and 21 (19.3%) had sequelae. In
total, 68 strains were analysed. The most common were
serotype I1I strains (n = 42, 61.8%), especially serotype II1/
ST17 strains (n = 22, 32.4%). This study showed that the
incidence of invasive GBS disease among Japanese children
was constant during the study period. Because of the high
incidence of meningitis and disease burden, new preventive

strategies, such as GBS vaccine, are essential.

2. Clinical and Bacteriological Analysis of Pediatric
Pneumococcal Meningitis after 13-Valent

Pneumococcal Conjugate Vaccine Introduction in

Japan

Kurihara E!, Takeshita K2, Tanaka S°, Takeuchi N*, Ohkusu
M?* Hishiki H? Ishiwada N*

! Department of Pediatrics, Chiba Kaihin Municipal
Hospital, Chiba, Japan

? Department of Pediatrics, Chiba University Hospital,
Chiba, Japan

3 Department of Pediatrics, Chiba Rosai Hospital, Chiba,
Japan

* Department of Infectious Diseases, Medical Mycology
Research Center, Chiba University, Chiba, Japan

Streptococcus pneumoniae is one of the leading causes of
meningitis in children. In Japan, since the introduction of the
13-valent pneumococcal conjugate vaccine (PCV13), the
number of pneumococcal meningitis due to non-PCV13
serotypes in children has increased. To clarify the clinical
outcomes, serotype distributions, and antimicrobial
susceptibility of isolated S. pneumoniae strains from pediatric
pneumococcal meningitis, we clinically and bacteriologically
analyzed 34 cases of pediatric pneumococcal meningitis that
were reported after the PCV13 introduction era in Japan. The
median age at diagnosis was 1 year (range: 3 months-13
years). Ten (29.4%) patients had underlying diseases.
Twenty-nine (85.3%) patients had received at least one dose

of any pneumococcal vaccine. Of the 34 patients with
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pneumococcal meningitis, 6 had sequelae, and 4 died. Nine
(26.5%) strains were resistant to penicillin; five (15%) strains
to meropenem, with an MIC of 0.5 pg/mL. All strains were
susceptible to vancomycin and linezolid. Daptomycin’s
MIC50 was 0.064 pg/mL and MIC90 was 0.094 pg/mL.
Among the tested strains, only four were PCV13 serotypes.
Penicillin-resistant . pneumoniae was isolated from 30.0% of
the patients with sequelae and death. Particularly, the
proportion of serotype 10A in the sequelae and deceased cases
was significantly higher than that in the complete recovery
cases. We should carefully monitor the serotype and drug
susceptibility of S. pneumoniae strains isolated from patients
with meningitis after the PCV13 era and reconsider the
treatment strategy to prepare against further drug-resistant

pneumococcal strains.

3. Epidemiological characteristics in serotype 24
paediatric invasive pneumococcal disease according to

an 11-year population-based study in Japan

Takeshita K" 2, Takeuchi N?, Ohkusu M?, Hishiki H!, Shiko
Y3, Kawasaki Y* 4, Chang B, Ishiwada N2

! Department of Pediatrics, Graduate School of Medicine,
Chiba University, 1-8-1 Inohana, Chuo-ku, Chiba-shi,
Chiba, Japan

? Department of Infectious Diseases, Medical Mycology
Research Center, Chiba University, 1-8-1 Inohana, Chuo-
ku, Chiba-shi, Chiba, Japan

3 Biostatistics Section, Clinical Research Center, Chiba
University Hospital, 1-8-1 Inohana, Chuo-ku, Chiba-shi,
Chiba, Japan

* Faculty of Nursing, Japanese Red Cross College of Nursing,
4-1-3 Hiroo, Shibuya-ku, Tokyo, Japan

> Department of Bacteriology I, National Institute of
Infectious Diseases, 1-23-1, Toyama, Shinjuku-ku, Tokyo,
Japan

After the introduction of the 13-valent pneumococcal
conjugate vaccine (PCV13), serotype replacement has
occurred in Japan, and serotype 24 has become the most

common serotype in paediatric invasive pneumococcal disease
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(IPD). To understand the characteristics of serotype 24-IPD
in Japanese children in the post-PCV13 era, we conducted a
retrospective study in children aged <15 years from 2010 to
2020 using a database of paediatric IPD surveillance in Chiba
prefecture, Japan. We identified a total of 357 IPD cases and
collected clinical information on 225 cases (24: 32 cases, non-
24: 193 cases). Compared with the non-serotype 24-IPD,
serotype 24-IPD was independently related to be <2 years of
age [odds ratio (OR) 3.91, 95% confidence interval (CI)
1.47-10.44; P = 0.0064] and bacteremia (OR 2.28, 95% CI
1.01-5.13; P = 0.0475), as a result of the multivariate
regression analysis. We also conducted a bacterial analysis,
and the isolates of serotype 24-IPD had tendencies of PCG-
susceptible (24: 100.0%, non-24: 61.3%; P < 0.0001) and
macrolide-resistance (24: 100.0%, non-24: 87.3%; P =
0.0490). Their multilocus sequence typing was mostly
ST2572 and the variants, which were unique to Japan. This
tendency might have been a result of the progress made in the

Japanese PCV13 immunisation programme.

4. Immunogenicity and safety of routine 13-valent
pneumococcal conjugate vaccination outside
recommended age range in patients with hematological

malignancies and solid tumors

Takeshita K!, Ishiwada N?, Takeuchi N2, Ohkusu M2, Ohata
M? Hino M3, Hishiki H? Takeda Y%, Sakaida E*, Takahashi
Y?, Shimojo N¢, Hamada H?

! Department of Pediatrics, Graduate School of Medicine,
Chiba University, Chiba, Japan. Electronic address:
takelnek@chiba-u. jp

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

3 Department of Pediatrics, Graduate School of Medicine,
Chiba University, Chiba, Japan

‘Department of Endocrinology, Hematology and
Gerontology, Graduate School of Medicine, Chiba
University, Chiba, Japan

5 Department of Pediatrics, Seikeikai Chiba Medical Center,
Chiba, Japan

6 Center for Preventive Medical Sciences, Chiba University,

Chiba, Japan

Hematological malignancy and solid tumor are major risks
for invasive pneumococcal disease. Thirteen-valent
pneumococcal conjugate vaccine (PCV13) is recommended
for immunocompromised patients aged 6 years and older and
adults who had not received the vaccine previously. However,
vaccination for these individuals is not publicly subsidized in
Japan. We measured pneumococcal serotype-specific IgGs
(Pn-IgGs) and opsonophagocytic activities (Pn-OPAs)
against PCV13 serotypes (1, 3, 5, 6A, 7F, and 19A) in
patients with hematological malignancies and solid tumors
who were outside the recommended age range for routine
vaccination at baseline and at 1 and 6 months after the first
dose of PCV13. Pneumococcal serotype-specific memory B
cells (Pn-MBCs) against serotype 3 were measured from a
portion of the study samples. Thirty-seven patients (30 in the
young patient group and 7 in the adult patient group)
completed the study. Pn-IgGs were significantly elevated at 1
month post-vaccination and persisted in protection level for 6
months after the first vaccination against all six serotypes
measured except serotype 3. Pn-OPAs were significantly
elevated and persisted as well against all six serotypes. Pn-
MBCs were measured in 10 patients, and 90% of them had at
least one detectable Pn-MBC, and 70% of them showed an
increased frequency of Pn-MBCs against serotype 3. No
serious adverse events were observed up to 1 month after
vaccination. PCV13 is thus safe and immunogenic, including
against serotype 3, in patients with hematological
malignancies and solid tumors outside the recommended age

range for routine vaccination.

Publications

1) Nagasawa K, Ishiwada N. Disease burden of respiratory
syncytial virus infection in the pediatric population in
Japan. ] Infect Chemother. 28: 146-157, 2022.

2) Hoshino T, Nishima D, Enseki M, Umehara N,
Fukasawa C, Ishiwada N. Pediatric parapneumonic
effusion/pleural empyema in Japan: A nationwide survey.
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Ovur 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.
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1. Investigation of the relationships between heterogeneity
against environmental stresses and pathogenicity in

pathogenic fungi Aspergillus fumigatus

Yoko Kusuya, Cai Bian, 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.

3. Development for genome analysis tools and

bioinformatic analysis for collaborative projects.

Jun-ichi Ishihara, Masaki Nagayama, Hiroki Takahashi
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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 and statistical

analysis.
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Summary (FFZEREEE)

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

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

supply reliable strains that are added new informatio

n.
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Research Promotion Technician Kaomi Higuchi
Research Promotion Technician Akiko Kota
Research Promotion Technician Yu Uehara

1. Mechanism of Polyhexamethylene Biguanide

Resistance in Purpureocillium lilacinum strains.

Alimu Y, Kusuya Y!, Yamamoto T? Arita K? Shigemune
N2, Takahashi H: 3 1, Yaguchi T*

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

2 R&D-Safety Science Research, Kao Corporation, Tochigi,
Japan

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

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

Purpureocillium lilacinum has been recently found to
contaminate a 20% (200, 000 pg/mL) aqueous solution of
polyhexamethylene biguanide hydrochloride (PHMB). We
aimed to elucidate the mechanism underlying the resistance of

P lilacinum to PHMB. First, we induced the PHMB-
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resistant (IR) strains IFM 67050 (IR) and IFM 65838 (IR)
from the type strain P Jilacinum CBS 284.36" via cultivation
in a medium containing high concentrations of PHMB. We
then analyzed the DNA sequences via Illumina sequencing to
evaluate the presence of genetic mutations in IFM 65838
(IR). Further, we established an IFM 65838 (IR) uridine/
uracil auxotrophic strain, and using the orotidine-5’-
decarboxylase gene (pyrG) as a selection marker, we tried to
knockout a mutant gene in IFM 65838 (IR) using the
CRISPR-Cas9 genome-editing technique. The growth rates
of IFM 67050 (IR) and IFM 65838 (IR) in medium
containing PHMB increased, and the minimum inhibitory
concentrations (MICs) against PHMB also increased
(Fig. 1). Based on the DNA sequence analysis, we found a
nonsynonymous point mutation in the gene PLI-008146
(G779A) in TFM 67050 (IR) and TFM 65838 (IR). This
point mutation leads to site combinations of splicing changes
that cause partial sequences deletion (p. Y251_G281del) in
the APLI-008146 locus of IFM 65838 (IR), and deletion

sequences include partial adenosine/AMP deaminase motif
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(PF00962) orthologous to adenosine deaminase (ADA)
(GeneBank: OAQ82383.1) (Fig. 2). Furthermore, the
mutant gene APLI-008146 was successfully knocked out from
the resistance-induced strain using a novel CRISPR-Cas9
gene transformation method. A considerable reduction in
growth rate and MIC against PHMB was observed in the
absence of the mutant gene. Therefore, ADA may represent

an important resistance factor in PHMB-resistant P /ilacinum.
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FIG. 1. The predicted protein domain structure on APLI-
008146 locus. The figure indicates partial deletion
(p. Y251_G281del) of the adenosine/AMP deaminase
motif (PF00962) in the APLI-008146 locus of IFM
65838 (IR).

20,000 pg/mL

Control 10,000 pg/ml.

10 days

FDAL 25T

FIG. 2. Growth rate of P lilacinum in different concentration
of PHMB. PDA contained PHMB concentration: 0
ug/mL, 10,000 pg/mL, 20,000 pg/mL and 30,000
pug/mL. Concentration of conidia suspension 106
conidia/mL. Incubated in 25°C for 7 and 10 days.
(R): PHMB-resistant strain, (IR): Induced PHMB-
resistant strain, (KO): The mutant gene APLI-008146
knockout strain.

2. Molecular phylogenetic study of strains morphologically
identified as Exophiala dermatitidis from clinical and

environmental specimens in Japan.
Alimu Y!, Ban S!, Yaguchi T*

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

In this study, we aimed to clarify the phylogenetic
distribution of Exophiala dermatitidis in Japan and describe the
characteristics of each genotype. We examined 67 clinical and
environmental isolates that were morphologically identified
and preserved as E. dermatitidis, and confirmed the
identification based on the ribosomal DNA internal
transcribed spacer (ITS) region. Genotype analyses were
aligned and compared using maximum likelihood phylogenetic
tree analyses of the ITS1 region. Additionally, the strains of
each gene type were tested for mycological characteristics,
such as growth temperature, growth rate, and drug
sensitivity. The 67 strains examined were isolated from Japan,
the United States, Brazil, Venezuela, and China. According
to the establishment of a phylogenetic tree for the ITS1
region, 45 of the 49 Japanese strains were classified as
genotype A, two as genotype B, and two as genotype D (A2
according to the method of Matos et al. (2003)). Chinese
strains were divided into genotypes A and D (A2), and
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South American strains were classified as genotype A, B, B2,
and C2, while all strains from the USA belonged to genotype
A (Fig. 1). Namely, New genotype groups B2 and C2 were
identified among some Japanese and Venezuelan strains.
There were no specific differences among the genotypes or
isolated regions in the antifungal susceptibility for all E.
dermatitidis isolates. However, genotypes B2 and D (A2)
exhibited growth at higher temperatures than the other
genotypes (Fig. 2).
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FIG. 1. The phylogenetic tree calculated by maximum
likelihood method based on the sequences of the
ITS1 region from the 78 members of Exophiala
dermatitidis and relatives. Exophiala heteromorpha CBS
232.33 was taken as an outgroup. The bootstrap
values shown over than 50%. There were a total of
176 positions in the final dataset. BRA: Brazil, ZA:
South Africa, JPN: Japan, CHN: China, USA:
United States, VEN: Venezuela, Sl: Slovenia.
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FIG. 2. Growth characterization on PDA medium. 104 cells/
ml (10 ul), incubated in 30, 37, 40, 42 and 44°C
on PDA, 14 days. The hyphal and the conidia were
observed by the SEM.

3. Gene amplification of CYP51B: a new mechanism of
resistance to azole compounds in Trichophyton

indotineae.

Yamada T* 2, Yaguchi T3 Maeda M!, Alshahni MM}

Salamin K*, Guenova E* ®, Feuermann M6, Monod M* ®

!'Teikyo University Institute of Medical Mycology, Tokyo,
Japan

2 Asia International Institute of Infectious Disease Control,
Teikyo University, Tokyo, Japan

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

*Department of Dermatology, Centre Hospitalier
Universitaire Vaudois, Lausanne, Switzerland

% Faculty of Biology and Medicine, University of Lausanne,

Lausanne, Switzerland
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6 Swiss-Prot Group, SIB Swiss Institute of Bioinformatics,

Geneva, Switzerland

Trichophyton indotineae causes dermatophytosis that is
resistant to terbinafine and azole compounds. The aim of this
study was to determine the mechanisms of resistance to
itraconazole (ITC) and voriconazole (VRC) in strains of T
indotineae. Two azole-sensitive strains (ITC MIC < 0.125
mg/mL; VRC MIC < 0.06 mg/mL) and four azole-resistant
strains (ITC MIC » 0.5 mg/mL; VRC MIC > 0.5 mg/mL)
were used for the investigation. The expression of MDR genes
encoding multidrug transporters of the ABC family for which
orthologs have been identified in Trichophyton rubrum and
those of CYP514 and CYP51B encoding the targets of azole
antifungal compounds were compared between susceptible
and resistant strains. 7inMDR3 and TinCYP51B were
overexpressed in 70 indotineae resistant strains. However,
only small differences in susceptibility were observed between
TinMDR3 disruptants and parental strains overexpressing
TinMDR3. In contrast, whole-genome sequencing revealed
the creation of a variable number of TinCYP51B tandem
repeats at the specific position of their genomes in three
resistant strains. Downregulation of 7inCYP51B by RNA
interference (RNAi) restored the susceptibility of azole-
resistant strains, while overexpression of 7inCYP51B
conferred resistance to a susceptible strain of 7" indotineae. In
conclusion, the reduced sensitivity of 7" indotineae strains to
azoles is mainly due to the overexpression of TinCYP51B

resulting from additional copies of this gene.
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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. This project, which

has started in July 2020, concentrate on miRNA, which suppresses expression of many genes at the post-

transcriptional level, to develop basic research of new therapeutic strategies for human diseases such as

cancer.
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Research Associate Professor Takeshi Haraguchi
Research Assistant Professor Kazuyoshi Kobayashi
Research Promotion Technician Noriko Sakurai
Research Promotion Technician Naomi Aikawa
Visiting Professor Hideo Iba

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

therapy.
Takeshi Haraguchi, Kazuyoshi Kobayashi and Hideo Iba

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

We previously developed the RNA decoy suppressing
specific miRNA activity very efficiently, which was designated
TuD (Tough Decoy) and expressed from viral vectors. S-TuD
(Synthetic TuD), which mimics the unique secondary
structure of TuD was also developed as RNA medicine. It has
been further improved as Super-S-TuD, which showed 3-7
folds enhancement in its specific activity of the target miRNA
inhibition. For the efficient delivery of systemically

administrated Super-S-TuD into tumor tissues is the major
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challenge at present. We previously established basic
formulation for Lipid nanoparticle (LNP) preparation using
COATSOME-X (developed by NOF) and Super-S-TuD
141/200c (suppresses the entire miR-200 family)
encapsulated by such LNPs was shown to suppress the formed
tumors efficiently when intravenously administrated into nude
mice bearing tumors formed by a human tumor cell line.

For innovative therapy for broad spectrum of tumors, we
now target miR-21, which is expressed in almost all the
epithelial tumors at very high levels and has been shown to be
strong causative of cancer through inhibition of many
important tumor suppressor genes simultaneously. Since miR-
21 is one of the most abundant miRNA species in cancer
cells, both high dosage of Super-S-TuD21 (targeting miR-
21) and efficient DDS would be required. However, high
dosage of Super-S-TuD encapsulated by COATSOME-X was
toxic to nude mice. We therefore used COATSOME-Y

instead, which showed very effective intracellular delivery and
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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
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 investigated the method of binding the
ligand molecule to the tip of the PEG on the surface layer of
LNP using R8 peptide as the ligand molecule and achieved a
remarkable increase in the efficiency of nucleic acid delivery.
Furthermore, this LNP modified with R8 peptide showed
high blood retention and accumulation in tumor tissue in

xenograft mouse.
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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. Stratifin as a novel diagnostic biomarker in serum for
diffuse alveolar damage. Nat Commun 2022 Oct 4; 13
(1):5854.

Arakawa N, Ushiki A, Abe M, Matsuyama S, Saito Y,
Kashiwada T, Horimasu Y, Gemma A, Tatsumi K, Hattori
N, Tsushima K, Miyashita K, Saito K, Nakamura R, Toyoda
T, Ogawa K, Sato M, Takamatsu K, Mori K, Nishiya T,
Izumi T, Ohno Y, Saito Y, Hanaoka M

Among the various histopathological patterns of drug-
induced interstitial lung disease (DILD), diffuse alveolar
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
DAD) and controls (total 432 samples). SEN 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. Altered gut microbiota and its association with
inflammation in patients with chronic thromboembolic
pulmonary hypertension: A single-center observational
study in Japan. BMC Pulm Med 2022; 22: 138.
doi:10.1186/512890-022-01932-0.

Ikubo Y, Sanada TJ, Hosomi K, Park J, Naito A, Shoji H,
Suda R, Sekine A, SugiuraT, Shigeta A, Sakao S, Tanabe
N, Mizuguchi K, Kunisawa J, SuzukiT, Tatsumi K

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-o, IL-6, IL-8, and MIP-1la
levels. The 16S rRNA gene sequencing and the principal
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. Effects of the combination of atomoxetine and
oxybutynin in Japanese patients with obstructive sleep
apnea: A randomized controlled crossover trial.
Respirology 2022 Oct 2. doi:10.1111/resp.14383.

Kinouchi T, Terada J, Sakao S, Koshikawa K, Sasaki T,
Sugiyama A, Sato S, Sakuma N, Abe M, Shikano K, Hayama
N, Siko Y, Ozawa Y, Ikeda S, Suzuki T, Tatsumi K

Background and objective: The possibility of combination

therapy with atomoxetine (ATO) and oxybutynin (OXY)
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has been suggested for obstructive sleep apnoea (OSA).
However, the effectiveness of this treatment remains
uninvestigated in Japanese OSA patients. Therefore, we
performed a randomized, crossover, phase II, single-centre
prospective trial to examine the effects of ATO-OXY therapy
in Japanese OSA patients.

Methods: In total, 17 OSA patients participated in this
study. The effects of one night of 80-mg ATO plus 5-mg
OXY administration were compared with those of no
medication administered before sleep. The primary and
secondary outcomes comprised the apnoea-hypopnoea index
(AHI) and nadir SpO,, SpO; drop time and sleep
architecture, respectively. The safety endpoints included drug
side effects and adverse events.

Results: The values of AHI, nadir SpO,, 3% oxygen
desaturation index (ODI), 4% ODI, and SpO; drop time of
<90% did not significantly differ between patients receiving
ATO-OXY administration and no medication. Sleep
architecture exhibited a significant change: ATO-OXY
increased sleep stage N1 (p < 0.0001) and decreased stage N2
(p = 0.03), rapid eye movement (p < 0.0001) and sleep
efficiency (p = 0.02). However, the subanalysis demonstrated
an obvious decrease in AHI in five responder patients. Total
sleep time and basal sleep efficiency tended to be lower in the
responders compared with nonresponders (p = 0.065). No
patients experienced severe adverse events or side effects.
Conclusion: Overall, ATO-OXY therapy does not reduce
AHI in Japanese OSA patients, although AHI was decreased
in a proportion of patients. Future studies for identifying

treatment response group characteristics are warranted.

4. Transcriptome analysis of peripheral blood

mononuclear cells in pulmonary sarcoidosis.
Front Med (Lausanne) 2022; 9: 822094. doi:10.3389/
fmed.2022.822094.

Yoshioka K, Sato H, Kawasaki T, Ishii D, Imamoto T, Abe
M, Hasegawa Y, Ohara O, Tatsumi K, Suzuki 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

38 THRY: HREEFNE

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
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
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therapeutic target for sarcoidosis.
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Reproduction is essential to living organisms; Through evolution, organisms have changed their
reproductive strategies, from leaving many offspring for a chance of survival to leaving a few offspring and
nursing them for assured survival. In vertebrates, 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 per cycle to grow during adulthood, suggesting that humans have
acquired special mechanism to reduce the number of offspring during evolution. We are exploring this
mechanism in the hope that it may serve as a new strategy for treating infertility.
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1. 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
and 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
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centromere antibodies using a mouse in vitro maturation
model. Furthermore, we are developing a new therapy to

target anti-centromere antibodies.
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 difference in the
endocrine environment, such as estrogens and androgens, and
immunity may be responsible for the differences in adverse

events. We are focusing on vulvar ulcers as an unrecognized
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adverse effect of COVID-19 vaccines. We are analyzing
public databases such as VAERS to prove that acute vulvar

ulcer is a rare but unique adverse event in young women.
3. 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. In the present
study, 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 signs.
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Ministry of Education, Culture, Sports, Science and Technology

National BioResource Project “Pathogenic Microorganisms”

MERHRE FratangaFuv—A7Tur s b [EEMAEY]

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.

LEBRFFE TIR20029E A S F T a F A ) — A
7uy 7 (NBRP) ZRIa L, EASEMEIIZENG T 52
ENEELDDITOWTHRRIIINE, T/AF, et Lz
)20 ZEMLCE7. ZOHRSFETEOREL
ATV, 20224FBE X D S S WIASBHIR S .

NBRP 7% UM A Py AR RS T3 5 T- 38 K- B R PR 215
Ly — (R - O & RIR R 2Bt [ - F JE P
OREMER D 1, HEORBEOMEEZ KD, 5 O%)EH
AR DL - TRAT - TRAARHI 2 250 L <, W%
BRG- L7 CE DB ke UL ) IR gE S
WWEARDOHE - 2 THA2ZLHELT0AE, I,
PRAFAR O VR E BT 5 720 ) BULSAIET S 1 4)
V= Ak vy — IR KA ERERRAE s — &
HEL  MALDI-TOF MSOL 77 L ¥ A5 4 751) —#4ji
2iToTnW5b.

AK7OY 7 ML, GHRCD % LEGUEDTEE L THt
IS CELHEMAEW L7y a v #HIBLCWA.

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

Number of strains FY2018 FY2019 FY2020 FY2021 FY2022*
Collection 563 579 886 837 455
Preservation 24, 459 24, 899 25,785 26, 591 27,036
Provision 1,152 1,112 222 1, 319 580

*: to 30th Dec., 2022
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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”

77 AIBTLEALNEVEGIN (NTDs) X3RO 7200
FEEILMAFZE 7 0 7 5 A

[ - BAETEE RSN 2% : N[ <= —h — D% - POCEHi &
BRIESRT 5 v b7+ — L DRI

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.

RIfGE 70 75 23, RGEKFHGGRFIET &1
Whar7ayes b)) —=F=Lih ZHEKFE b
T VAT k=T 4 THGS TR, TRERE BR
EETE Y v & —, MF RSP R B AR S
B, "V — A RKFE <Ak b=ty ¥ =TI
LIS 2. ZOHEIZLDTOHEY TH 5.

(1) BREIZW - B TORRE LD £ =< BH
2 5B S N A OFEE L FEE S U &
B & L7=2Wy — VBRI T € oMET

LAMP (Loop-Mediated Isothermal Amplification) %
723 Db i WL OEEB I BV TE
Jti v B8 72 K PCR B WL O B %S & 5H
ST F RS I ToR A & b — < EEE
WO 5A % TR T 27200 L8 H» 5 B8
DNA il 7€ By O Fle 37, & B0 43 A5 0 52 12 1) T ot
HLA DB

Yy —ix, 2 #HNTL. NIVY—AREES
At b —<FHHNEE ZOEHmE LA L, LAMPEY 7 4
< —OEEN &R LS (BR) ORI L B LAMP 2
FyboTub A4 THERT A, S5, RiE0tED
e WO R T OERI T 727 A BT 4 v 2k
LA

(2)
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| Eiken Co. Ltd. |

Supporl lor primer selling elc. for LAMP diagnoslics
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To the next step to make the
LAMP POC test for standardized
diagnostics of Mycetoma at
local facilities

FIG.1. Finding POC diagnosis using LAMP method of mycetoma infection.

FIG.2. The Mycetoma Research Center, University of Khartoum and cooperative institutions.
Chiba University is referred as a collaborator of Mycetoma Research Center (right
panel; indicated by arrow)
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'The project for prophylaxis, diagnosis, and treatment for aspergillosis

and the other mycoses in aged and neonate patients

Fil - BT ANV AIERIENIT 72 B - B0 - R 7 a Y =7 b

Aspergillosis is a disease in which Aspergillus spp., such as
Aspergillus fumigatus, mainly infect the lung and often lead to
death. Aspergillosis is the most common cause of death in
many countries, and in Japan chronic pulmonary aspergillosis is
particularly serious due to the growing number of patients
particularly among COPD and the aged. In the pandemic of
COVID-19, many cases of CAPA (COVID-Associated
Pulmonary Aspergillosis) with high mortality were reported
worldwide, and the importance of aspergillosis was reaffirmed.
Our project focuses on the epidemiology of these diseases,
exacerbating factors, and drug resistance (especially to azoles,
the first-line drug), which is an important refractory factor in
chronic infection. Another focus of our projectes mycosis in
neonates, which has tended to be overlooked until now. We
aim is to find a way to control this disease by analyzing fungal
infections in neonates, especially premature low-birth-weight
infants, and to develope new diagnostic, therapeutic, and

prophylactic methods.

The emerging azole-resistance among A. fumigatus has
become a serious threat to our society. Mutation in Cyp5IA is
known to be one of the critical mechanisms of the resistance in
A. fumigatus. We had already reported a novel mechanism of
the resistance (Hmgl mutation) (2018, 2021) along with the
investigation of cyp51A gene polymorphisms to find out the
difference between Japan and the other countries (2021).

This fiscal year we found that mutations in proteins involved
in lipid metabolism, which have not received attention until
now, are also involved in azole resistance, and presented as a
new mechanism of resistance at the International Society for
Medical Mycology (ISHAM2022, New Delhi, India).
Furthermore, we made a comparison of assay methods of
antibody titer determination, which is an important diagnostic
method for aspergillosis, between the conventional preticipating
method and a newly developed IgG antibody method. The
result was published in Mocrobiology Spectrum (10.1128/

spectrum. 03435-22). In addition, in collaboration with a
European research group, we made recommendations for
determining treatment efficacy in chronic pulmonary
aspergillosis and published them in a paper in European
Respiratory Jounrnal (doi:10.1183/13993003.02950-2021). In
terms of the basic research on pathogenic factors, we believe
Aspergillus cell wall proteins can be new candidates for
pathogenic factors, and have been making their analysis. In the
current fiscal year, we obtained many groundbreaking findings
to show the mechanism by which innate immunity of the host
is induced by the chitin-related protein in the cell wall. These
results are deeply related to the mechanism of Aspergillus

infection and are currently submitted for publication.

For the study of deep-seated mycosis among neonates, we
conducted a nationwide retrospective survey in order to
determine numbers of invasive fungal infections (IFI) in Japan.
Based on this background, we reported the utility of gastric
aspirate fungal culture for the diagnosis of infantile fungal
pneumonia caused by Rasamsonia piperina. We also reported
neonatal meningitis and ventriculitis caused by Aspergillus
Jfumigatus. 'The continuous monitoring of serum and cerebral
fluid voriconazole concentration was proved useful for the
appropriate treatment of this severe case. In this year, we
analyzed two Aspergillus fumigatus strains isolated from
neonatal invasive deep-seated mycosis. We compared above two
strains using STRs analysis and found two strains were of
different background strain. Environmental fungal survey in
neonatal intensive care unit is needed for preventing deep-seated
mycosis in extremely premature and low birth weight infant.
We conducted environmental fungal survey in several NICU in
Chiba prefecture and pathogenic fungi were detected. Above
study results gave us the important information for the
prevention, establishment of diagnosis, and treatment for

aspergillosis and the other mycoses in neonate patients.
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FEfTVE L E LTt L7z (Mocrobiol Spectr 512 THE

50 THRY: HREEFNE

£). FLINEFTHEHEINTI 2h - 2BERHICH
5925 280 OBRPT V= VEREALICE ST 5 3
W HPICL, BTy & LT, 2O % EEE
FEEEY2 ISHAM2022, f ¥ F=2—F1Y —) IZB\»
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DOFEEEXWASLIIL72. MAT, IhE TIHEFICHEEL
ENTEZARDOKRIREBEIGEDZ LI LT, BiK
AT A BB ETOZMIORII Lt LTAKL
72, BB, EHRPHELWE SNBHAERD A fumigatus
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AMED/JICA Science and Technology Research Partnership for
Sustainable Development (SATREPS)

“The establishment of a research and reference collaborative system for the diagnoses of fungal infections

including drug-resistant ones in Brazil and Japan”

|
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'The number of fungal infections has been increasing in recent
years because of clinical practice advances such as hematopoietic
stem cell transplantation and solid organ transplantation. Also,
patients with chronic lung disease (pulmonary tuberculosis,
COPD, and others) are generally susceptible to pulmonary
fungal infection. Recently, many cases of invasive fungal
infection in COVID-19 patients have been reported, and
researchers put considerable emphasis on fungal infections. In
general, fungal infections are refractory diseases, and their
mortality is high. In these aspects, the impact of fungal
infections is too high, not only in the medical field but also in
society.

Recently, various fungi possessing resistance to antifungals
have become a severe problem. In 2019, CDC in the US had
listed drug-resistant fungi as one of the five “urgent threats. ”
'The emergence and increase of drug-resistant fungi are expected
to lead to refractory disease and increased mortality directly. It
has been reported that infections caused by drug-resistant fungi
have a higher mortality rate than the ones caused by drug-sen-
sitive fungi. However, South America, particularly in Brazil,
has been little investigated and remains unclear. Given these
situations, this project was started between the Medical
Mycology Research Center, Chiba University, and the
University of Campinas.

This project was finished in 2022. We found that mutation
patterns of drug target genes in Japan are significantly different
from those in Europe and Brazil. In other words, it was
suggested that the mechanism of antifungal drug resistance
might differ depending on the region/country, and it was

confirmed that each situation should be considered when

developing a method for detecting a resistance gene.

We developed resistance gene detection methods based on
LAMP (Loop-Mediated Isothermal Amplification).

As a research network tool in Brazil, REDCap®, a system
for data collection and management developed by Vanderbilt
University, was introduced to the University of Campinas. So
far, more than 300 cases of invasive mycoses of several medical
institutions in Brazil have been enrolled and the registration of
clinical cases are still continued.

Besides, using this consortium, a bio-resource bank for
fungal strain has been established, and we continue the fungal
preservation. The preserved strains are clinical fungal isolates
from several hospitals and environmental isolates (from the soil,

air, plants, or natural water).
p
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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”

AR BRAREANT 72 Bl 56 A S8 1Y i S E 7€ bR 78 S8 B85
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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. In this project, we aim to identify target
factors through research on persister molecular mechanisms and
to obtain compound candidates that can regulate the activity of
factors through compound screening. Using a natural product
library of about 1200 species, we screened compounds that
inhibit the activity of bacterial factors associated with the
persisters of Staphylococcus aureus. As a result of screening,
inhibitory activity was found in several natural product
compounds. To investigate the activity of compounds other
than the screening strains, we used clinical isolates related to
nosocomial outbreaks. We found that the compounds inhibited
the activity like the screening strains. In addition, we are
conducting an analysis of antibacterial drug administration in a
mouse model infected with bacteria to verify the in vivo effects

of the obtained new natural product candidate compounds.
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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”

AMED 7 7 F YBFED 72D R b v 7 VOV ZERHFE LS DT R FE

T7F VEBDIOOMB N v T UV FEIERE T F YV —F v VR
(TTERF KRBT 2 F VWGBS Y F ¥V — L)

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.

54 THRY: HREEFNE

SR aaF 7 A4 VAN K BNV FI v o THAE
L7z & 912, FAEN B 2 ERIREN7ER 7 7 F VB
SRR ENCH L CREZHE L TV 2 REICH
5. AMED T, 5By FI v 7 Iz 5728, F
W2 & EASENIFR TN 2, e 7 78 —F 12 X B4%E
FoE % RIS IR T 5 [ 7 F YRS o -0 ofit
Fb v TV RVFFEB LS DO TR S3E ] % 20224F 8 A
LR L7z,

HIE, BB SN TWAE T2 F U DIT L A LD RSO
ToFUTHY, 77 F YHEMICL > TGHEES N IMH
IR P AQIES o T TINE S X ) KNI YN E Sy P I 1K)
BT, ZofEIc L, TREREIEARIHEC
BIAYFYV=EDO—2L LT, HKERRIGERED
RTINS 350F 2 R GV SR O IR AR T 35 & OV AN
RIEY AT LOMEE AL U WA K- &
EIEILNEO MM E 2SR C& 2T 7 F L ORst &
FEFAbx HIY L LTHIZEICILY M. 3512, REfEz
WUTHHIE SN T 7 F VR T V2 > o
A D T2 F VT Y T4 —E LTORIK
I FyOFRLETSREROFER BT .
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Research Institute of Disaster Medicine

GEEBWAWTEI

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.
The division also manages the biosafety level 3 (BSL3) facilities
and conducts advanced basic research and human resource

development leading to the diagnosis, prevention, and

. Chiba University
it Research Institute of Disaster Medicine

Jt Ll |~;||_;;i Mun

treatment of infectious diseases.

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

THERFTIE, 2021410 IS AKRKHER Y T3 v 7
X MBI LT, EROME - Z4B X
UHEOBIE - T Z T 2 e TE S [HFL YY)
I MoettR] BT S 2 e 2 HERIZ, TEREDVH
TEEMGHRNOER RNy 2 779 Y Fehd 500
FEBHER L, FENEOHAE L | EFE O L7
LRI 2 WFFE R 7E & At gede 2 HiR LT, SEEmair
e L L E L7z,

HR AT TE T O FH & ARFZERT IS S L, [ EE
GREFRIM | > & 23— & U TR 5 e O &Gl iR & 5
#EL, FB a2 A )b AREGE 2R D HAE R IR LR
&, RIS N T 5 8 R GE R HARICEISMHED 2
LA - BERWE AT S & M AE S O 2 Kk
EHAE (2B 5 S - R — R ZE 2 HEE L T X
I X7 MERM TIEBSL3ME R 2 B L, EHWiE S5 12
X5 BME - TR - BRSO 4D B o FEERTE & AMF
HRZEBL TV,

URL: https://www.ridm.chiba-u.jp/
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'The training course of pathogenic fungi

HFEEWIE Y v 7 — R R

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, drug susceptibility
testing methods, MALDI-TOF MS rapid identification

methods, strain preservation methods, infectious disease

methods, etc.

TR B 2, W - BRI OB AR
VOB EHMNZBBT L2012, Kby y—hERE
UM LTER L, F1uE B0/ THEL TWw5.
B, BARECBZDINEND Y, KEFFEB TV
A%, 2020, 2RI 2 0 F o RECHEE SEPIE L o
7o 20224E B, MBI Z 3 HICEH, &% 84l
FRIET % 7 LIRGeRh LR 1 % 5 4523 A40b 0 12, Ah
AR LD ENE R RE L CERL-.

FH - RN RETERERE, REE T AV F LA
Bz A S R R K T, A B X O L R B R
JEEBEATA, RO, SRR 3Bk, MALDI-
TOF MS [, WIS, BAYEd R L

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

IS5 7 ATV a—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-kB inhibitors”.

1. Development of nucleic acid drugs using miRNA
inhibition technology

The miRNA inhibition technology developed by the founders
has already been licensed out as a research reagent in many
countries and 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 liver
diseases.

2. Development of NF-xB inhibitor

Since the transcription factor NF-xB is constitutively
activated in inflammatory diseases and many types of cancers
and is a promising therapeutic target. However, the molecules
targeted by most of the currently available NF-«B inhibitors are
located at the cross-road of signal transduction pathway.
Therefore, their biological effects are inevitably broad and not
specific. To develop specific inhibitor for NF-kB, we focus on
d4 family proteins (DPF1, DPF2, DPF3a/b) which are crucial
for NF-kB transactivation as adaptor proteins connecting
NF-kB 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-B.

miRa

", Therapeutics

.w -
"‘:"’-'c'.*.lb

A

bk, 2020465 H 1SS S - T-HER A - Bl R
FEORERYF v —ETT. ELFHEIT (mRNAH
TP A TG L 7oA R B 5E | & [T HINF-«B B
ORI TT.

1. miRNA BH5EHA % 6 U 72 A% 08 e i B 78

RIZEH S A BHSE L 72 miRNA FLEHAMT X, & TI2ifsE
AL LTt RS ETIlE S TB Y, ENROM
ERFHRORET, HWiHliZ B CwET. o %
RIS L, PRI T 2 R ESE R 2 A T
ZEEHBEELTVET.

2. NF-«B 3D BFE

LG KT NF«B X% O RIERBRLHA % & THEK
FISHIEEIEE N T 5720, ZOWEELICE 2 1,
INLOBROFLREN L R EEZONRET. L
LEEAFONF-«BBLEHI 0% { OB F1E, ¥ 7 vz
R DZE 2 EIATE L TWT, Z DAY s S IR
HPHICKATLEIRENDD ET. 22 CTH AL
NF-kB & SWI/SNFEG R EZ DL ST F Ty —5 237
B L TEEEMELEZEI A7 IV = UK
(DPF1, DPF2, DPF3a/b) ICH L EFL7Z2. 2hET
2, KA TALEW DA 2 ) == 7 RFV», TRHEDT
Ty =5 R BIHEGT AALEW ORISR LT
BY, 25 DAY D NF-kB O FHE G ik o BE 2
OTWET.

HP: https://www.mirax-t.co.jp
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Pathophysiological analysis of aspergilloma

Masato Tashiro

(Department of Infectious Diseases, Nagasaki University

Graduate School of Biomedical Sciences)

Katsuhiko Kamei

(Medical Mycology Research Center, Chiba University)
Akira Watanabe

(Medical Mycology Research Center, Chiba University)
Teppei Arai

(Medical Mycology Research Center, Chiba University)
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FEYMOEEBIEE LA RIE SNz, 2612, WERNO
KHED 2 AT 2 &, BEKROT AL F 0 —=<(2
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MRBE '21—2

Analysis of Sequence-Based Identification and
Antifungal Susceptibility of Aspergillus from
Clinical Respiratory specimens

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

Akira Watanabe, Katsuhiko Kamei
(Medical Mycology Research Center, Chiba Univcrsity)
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EADE S

20134 DOWZER G A 520224F 3 H £ TORIZ, EZHF
W SR O e D I e JE B O T SGE AR 2 S M
& N7z Aspergillus F 72 131 F R O RAER % - B2tk % +
RERFEPEFENIEL v & — 12 TITV, T TET482
FEFE LT b, LERBIENG 7 A~V F)v ASE B E IR
BRI S R & L7z Aspergillus 0 T FE 7] 78 3 K1 &2 1
ZBEET L, A, fumigatus P PE2578% 122\ T, A. fumigatus
DT = VI HERIEZ208k, 78% TH > 7=.

BEEH 7 AV ) AAED BB D S5 5 N7z T RGER
ECHERERELGYE L 2 ) EREFER I Aspergillus J& & 51T
SN2 12680K TIRBAINFS I & AR T ARSI O W A
s (B3 T) —F L 7-D1370.6% (89/126) , TLRESH)
ZWr LI RO RO WY (Complex L N)V) TH—I
1395.2% (120/126) T - 7z. B @ FE O %4 ATA. niger
complex T 1396.8 % T, 4. fumigatus 1.2 % |2 HL X L &
Do 72 A fumigatus complex |2 3\ TR @A O E &34
L, RN IRIRIZG- 2 5 28 3 w2 e h
HEW S A7z, — 77 A. niger complex 12 5\ T 13 B LR o
HENZ , BIZZOMERILT vV — VIREZED
A. tubingensis DEIE AR <, TLEEF R O A TlEA#H
U PLE RGN 2 2RSS B 2 b7z,

% 72 24 [ T Aspergillus 55 28 5 1 D12 LG 7 A~V i
(CPA) 116BI D FER] D 7 A )V F )V ZPUAREG 1= %
#L72& 2%, fumigatus T1384.8% |2 4T L non-fumigatus
TUE37.9% & & <, non-fumigatus 235 K & CPA DFZ I 12
BWTEEREPLELZZ LN,

R

1) Takeda K, Suzuki J, Watanabe A, Sekiguchi R, Sano
T, Watanabe M, Narumoto O, Kawashima M, Fukami
T, Sasaki Y, Tamura A, Nagai H, Matsui H, Kamei
K. The accuracy and clinical impact of the morphological
identification of Aspergillus species in the age of cryptic
species: A single-centre study. Mycoses. 2022 Feb; 65(2):
164-170. doi: 10.1111/myc.13397. Epub 2021 Nov
27. PMID: 34783396.

2) Takeda K,Suzuki J,Watanabe A,Narumoto
O, Kawashima M, Sasaki Y, Nagai H, Kamei K, Matsui
H. Non-fumigatus Aspergillus infection associated with
a negative Aspergillus precipitin test in patients with
chronic pulmonary aspergillosis. ] Clin Microbiol. 2022
Feb 16; 60(2): ¢0201821. doi: 10.1128/JCM.02018-21.
Epub 2021 Dec 8.PMID: 34878803; PMCID:
PMC8849204.
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Development of novel therapeutic approach for

systemic persister infections

Yumi Matsuoka
(Immunology Frontier Research Center, Osaka
University)
Hiroki Takahashi
(Medical Mycology Research Center, Chiba University)
Akiko Takaya
(Graduate School of Pharmaceutical Sciences, Chiba
University)
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D DFBUC RN ENB SV Ay =% 5 =7
b & L2 BEREERI O AN T, FHIIASTRE S R o 7z
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7o)k, TNFET,NICUTHLNZlENES T
N7 BRI R AE & Sl § 2 W O#LEREDS, /8= 28 —
FEHR, PRI R b > T b 2 EZ R L7z,
M7ERE 21—4
Analysis of immunological mechanism for latent
infection with Cryptococcus neoformans and its
reactivation using a murine model

Kazuyoshi Kawakami, Jun Kasamatsu, Ko Sato
(Tohoku University Graduate School of Medicine)
Katsuhiko Kamei
(Medical Mycology Research Center, Chiba University)
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1) Sato K, Matsumoto I, Suzuki K, Tamura A, Shiraishi
A, Kiyonari H, Kasamatsu J, Yamamoto H, Miyasaka
T, Tanno D, Miyahara A, Zong T, Kagesawa T, Oniyama
A, Kawamura K, Kitai Y, Umeki A, Kanno E, Tanno
H, Ishii K, Tsukita S, Kawakami K: Deficiency of lung-
specific claudin-18 leads to aggravated infection with
Cryptococcus deneoformans through dysregulation of the
microenvironment in lungs. Scientific Reports, 11:
21110, 2021. doi: 10.1038/541598-021-00708-6.

2) Kitai Y, Sato K, Tanno D, Yuan X, Umeki A, Kasamatsu
J,Kanno E, Tanno H, Hara H, Yamasaki §, Saijo
S, Iwakura Y, Ishii K, Kawakami K: Role of Dectin-2 in
the phagocytosis of Cryptococcus neoformans by
dendritic cells. Infect. Immun. 89(10): ¢0033021, 2021.
doi: 10.1128/TAT1.00330-21.
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Molecular mechanism of microRNA-mediated

human defense system induced by RNA viral

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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Transcription regulation of antifungal drug resistance
and biofilm formation in Candida glabrata:
aiming improved diagnosis and therapeu

Miguel C Teixeira
(Institute for Bioengineering and Biosciences, Instituto
Superior Técnico/Bioengineering Department)
Hiroji Chibana, Michiyo Sato-Okamoto, Azusa
Takahashi-Nakaguchi
(Medical Mycology Research Center, Chiba University)

EADE S

To understand the molecular basis of azole drug resistance
in C. glabrata, this collaborative study focused on CgMari
(Multiple Azole Resistance 1), a transcription factor encoded
by ORF CAGLO0B03421g, to investigate its role in azole
resistance and its association with biofilm formation. The
results of RNA sequencing showed that the biofilms were
associated with azole resistance. First, RNA sequencing
revealed that CgMar1 regulates 337 genes under fluconazole
stress, including genes related to lipid biosynthetic pathways.
Among these, C¢gMarl and its target, CgRSB1, encoding a
sphingoid long-base efflux transporter, were found to
contribute to plasma membrane sphingolipid uptake and
membrane permeability, reducing fluconazole accumulation
CgMarl was found to be associated with the promoter of
CgRSB1 and bound, and a promoter containing two
CCCCTCC consensus was found to be required for CgRSB1
activation during fluconazole stress. This suggests that the
pathway regulating azole sensitivity in C. glabrata is due to the
neofunctionalization of Hapl-like transcription factors.
However, the A cgmar1 strain showed no change in biofilm
formation in RPMI medium compared to the parental wild

strain. These results were summarized in the following paper.

62
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1) Pais P,Galocha M, California R, Viana R, Ola
M, Okamoto M, Chibana H, Butler G, Teixeira MC:
Characterization of the Candida glabrata Transcription
Factor CgMarl: Role in Azole Susceptibility. J Fungi
(Basel), 7, 8(1): 61. 10, 2022.

MRFE 21—7

Search for anti-fungal seeds using genetically

engineered Candida glabrata library

Masato Iwatsuki, Kenichi Nonaka, Satoshi Omura
(OSMI, Kitasato University)

Hiroji Chibana, Azusa Takahashi
(Medical Mycology Research Center, Chiba University)
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F2AD ) == Y T2 o TR S NBRIL &Y DO FEHIE
W5FEEEL, FIFEREORINZ O ST L T 5.

FHITCHEEEIZIL, 600 HO KM maL s v ay
(K¥g 4759 =) 123 LT Candida glabrata DHEFH = %
ZUHRE HOTEFHEREZHRII KA 7)) —=
7R FER LR R, 800 ¥ WA B HEE R S
N, TRAZ ) == INERfT L ZRA7 ) — =
YT, A ORI E R IZ oW T, AAH HE M
ZWEL, TNETNORBIZIOVWTMICEZHRE L. &
512, BB 2 -7 B ES 2 JE L7z, 2h
LORERELY, 8% Y TV ERERERIIZHEGEEE A
LCHY, PFIEmES — e L BB L.

A2 I, PIERHE Y — X e LCBER L
8HEDALEMN DT Candida glabrata & 15T # AR 2 A%
T4 77 = MBS FIRRZFER L, 288
DWTHREM BB 2§22 e TE 72,

ARISEEEIZIE, BRI Y — AR e LRk L
DAL EMNZ DT Candida glabrata &G~ 7 A £ T )
\ZB1T % in vivo (G FEER & FEHi$ 5 7230 | ZFFAll R D5
211272, C. glabrata \3IRFNEDRN 720~ 7 2D HAFA
A 2OIIE, REWTEFH (7074277 IF)
DEGDUETH DN, G- EOFREHEE L V7o FEM
LR T o, ZOMER, Va7 3 A7 7 I R E
AR 175mg/kg 2 4% 5- L 2755 3 [0 H 0 5%
ETDLHETN 7. ZHIZE), v 20ay MZE
B EZNEDHENDIIEATTRE & 72 o 72, AT L TR
EBLE 2 2 T 2 720 I ERL S O 5 8E L 1
Mg L7z, T2 2EEICT] S S AR IER
Y — ZDOEWG TV THAEERZ EO TV 5,
M7RE 21—8
Rewiring of the regulatory circuitry underlying the
expression of key fitness attributes in major fungal
pathogens of humans

Alistair ]. P. Brown
(MRC Centre for Medical Mycology, University of
Exeter, UK)
Hiroji Chibana, Azusa Takahashi-Nakaguchi,
Michiyo Sato-Okamoto
(Medical Mycology Research Center, Chiba University)

REERICH T 2ERELERFEORE %
X A B HlEE R OB &R

R

K71y =7 &, Candida glabrata & Candida albicans
KAEFR LA ML AOMIE & S 2 Hl 5 O FEgEE &
HEIZLTHBY, TFEAMEORED 2 IZHE DX
B 2 B 42T 5 Wellcome Trust D FELF 21T C, F
TR &M e A — VAR R T L12 X o> THFE
EOEWDS E IR L 2o 72, FHERICOWT
&, WERZIETRERFERESANEL Y ¥ —I12B0T,
Mz kI L7 v a v omh 51,0008k 2 FH TN A A
V=T MENOGMERET Z D72 . SO MK
RE LCRETEMROBE LR EZWET RO %
WELZ. AM3IFEEIRAFELZHNCT, v 7 R
C. glabrata D AR T A 2 AK1,000%k % G2 B S &
1Bt s 2 B L & RO A2 2§ 5 95
REME L. COFEE ML L 72 Wellcome Trust ™~
O FRREZEZHFH L. MRREEOEEIIH =R
ToVETELLY, BREFEETARIRE o2, 4
th, BICTPHERBAERFRET 22 LIk o7,
MRZFE "21—9
Genetic analysis of SARS-CoV-2 variants and basic
research for drug discovery against COVID-19

Kengo Saito

(Graduate School of Medicine, Chiba University)
Eiji Ido

(Graduate School of Medicine, Chiba University)
Hiroshi Shirasawa

(Graduate School of Medicine, Chiba University)
Mitsutoshi Yoneyama

(Medical Mycology Research Center, Chiba University)
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M7RE 21—10

Evaluation of siderophore type antifungal derivative

Minoru Yoshida, Tomoshige Hiratsuka, Yoshinobu
Hashizume
(Center for Sustainable Resource Science, RIKEN)
Hiroji Chibana, Azusa Takahashi, Kaname Sasamoto
(Medical Mycology Research Center, Chiba University)
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ASP23971%, 7 AT T AKLOWE T IV — T2 Lo TH
W77 LT b - )V v XA HHE - fEERES N
EHR Y Tu 7 TRERETH L. By — 7
X, BIRT 3 B E O M BH I B 5 2 RS AR B W 9
%, ASP2397\Z L3 A HLE WG 2 B 3 5 $r s
BREBUIEI) L7z, #r#l ASP23975538 K12 D v CTEES)
P2 D72 & 2 A in vitroPLRITE SR TlI v <
DPDOWIEIZ BT, in vitro TOIFHEAYASP2397 % - [A]
D, YT ARGEETNVEHVEHRBIZB VT
ASP2397 & FAISELL E ORI RDIR STz REEFEFZE
WAEFEIZ BT, #HBl ASP2397:75 84K % v ¢, BEfF D
PLERE I3 AR E &0 6 kD 7 v ¥ Y8R
FERZHWTHEMRGEERABREZIT - 2. 208
R, C. glabrata\Z%F L T ASP2397 & Hi5t L 38 AK 254 2
FEoiE G (MIC: 0.03 pg/ml) 2SER SNz, 2512
C. auris \Zk L TIE APS2397AMIC >50 pg/mliZxf L T
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FALEH A TIEMIC: 1 -4 pg/ml D FHHIEEDIR S
72. C. auris\ZOWTIlE, CDCR AMED CThig b iEH X

XEANMHEFRE LTYVAMNTTy 7E3NTED <https://
id3catalyst.jp/apid/list.html) AFFEAOHFFIT RS . Bl
TE, 7 A% AV CHHEEE SR D in vive T D HERFFAMSE
Bzt CTnah ., gl s LT T@%Eﬁﬁ‘t%%
b L ICPCTH % A L, iR H ok sE %
TW5,
HREE 21—11

Elucidation of the mechanisms of azole resistance
in dermatophytes

Tsuyoshi Yamada

(Institute of Medical Mycology, Teikyo University)
Takashi Yaguchi

(Medical Mycology Research Center, Chiba University)
Sayaka Ban

(Medical Mycology Research Center, Chiba University)
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FEREES T a)F = ITC) BL UK a5
V=)l (VRO) IZfREZa/RT . HiEHE 51, AXko
ITC - VRCIUEZ AL D ZER O AT % #2858 T, Al
AN~ T =V OFE & OBEAVRIE S D 6 D3
FIHE N7 v AR—F— RV 7)) # R L. #
T, B FLANFEZHWT, 26 05T /ﬂﬂﬂlﬂﬂ
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THRY HREESIZE

FEAROHE I RE
METHHrruIT LT 2=
HoTW/zZ EAHIHL 7.
Trichophyton indotineae (&, FUEFNZHM & L TIRES
N NFER#BR Th 5. BHEEE S IE, HARENCHHE
& ﬂf’%iﬁ@T indotineae = xf R 12, ITC & VRCIZx} 9
TR A ML, SEFMRES RO 5L 5 B
O)Tﬁi’a?ﬁ;ﬂ L7z, 22T, 25 ORICIET 2 AR
EZMACDBER EZ BT L, 7/ — VOERERD 1 2T
& % CYP51B (lanosterol 140-demethylase) % I — N9 5
CYPSIB#ERTF IZ# D 3K LE*’EVﬁ‘El OV, 75 ) AHmTs
YTFLAYE=MELAZ 212X ) CYPSIB AN EBE ST L
t_kﬁiﬁﬁlf%%tﬁﬁoﬁt.ﬁﬁﬁ%fu:
D & ) HFEFVRE SRR OBREN 2, F A =X
LDFERE TR o7z,

Wb ENbr), HEEOITY D
I — Vi O — % MFS12%
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1) Yamada T, Yaguchi T, Salamin K, Guenova E, Feuermann
M, Monod M: MFS1, a pleiotropic transporter in
dermatophytes that plays a key role in their intrinsic
resistance to chloramphenicol and fluconazole. ] Fungi
(Basel), 7: 542, 2021. PMID: 34356921.

Yamada T, Yaguchi T, Maeda M, Alshahni MM, Salamin
K, Guenova E, Feuermann M, Monod M: Gene

amplification of CYP51B: a new mechanism of resistance

2)

to azole compounds in Trichophyton indotineae.
Antimicrob Agents Chemother, 66: ¢0005922, 2022.
PMID: 35546111.

MRRE " 21—12

Comprehensive analysis of effect of mycovirus

on mycotoxin production

Daisuke Hagiwara
(Faculty of Life and Environmental Sciences, University
of Tsukuba)

Syun-ichi Urayama
(Faculty of Life and Environmental Sciences, University
of Tsukuba)
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Akihiro Ninomiya
(Faculty of Life and Environmental Sciences, University
of Tsukuba)
Takashi Yaguchi
(Medical Mycology Research Center, Chiba University)
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MERL L. RREOBREAIKT L5714 VADRE
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T REEREZIE L > ¥ —rE O A. flavus (72
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VIR EANDBEIIOWTHEN R T — 7 385Nk
Mol TO—FT, FEMEY OHPLC AT IZ B W
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HREE 21—13
Antibacterial/antimicrobial activity analysis of
newly developed macrolide antibiotics

Isamu Shiina
(Departmcnt of Applied Chemistry, Faculty of Science
Division I, Tokyo University of Science)

Naruhiko Ishiwada, Katsuhiko Kamei

(Medical Mycology Research Center, Chiba University)
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A7 EIT B EEB L UMRSA %2 587 F 4
FrtER 233 2 PTG DY, Wi b Emna—2 =7
)74 FERAE (EU-N) % L, Z o5 % i 7
L7z, & SIS S, 20— =7 ) 74
RIZEENL KRR IV VEIEEO B LD
ERRETHLZ LR RAMBLE. $4bb, HEEHEO
MEhdr—2x7) 74 FoT ORI~ OHE
WA EIBIT 53 VEREOMSAIRE Sz,
20214 B8, LIS FENE L 7o SRA RS R e A R &
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RO FEHE 7 © DN in vivo FH K & B O ST % 5 A
7o, ZORER, ME La—v 27 T4 NERE (EU-
TON, EU-TON-OH, EU-N-2) ® 9 % EU-TONIZ B\
T, Candida albicans & Aspergillus fumigatus \ k)3 % HIE W
HED RO Sz,

WRRE 2114

Identification of transcriptional regulatory
mechanism of CgATG32

Minoru Nagi
(National Institute of Infectious Diseases)

Hiroji Chibana, Michiyo Sato, Azusa Takahashi
(Medical Mycology Research Center, Chiba University)
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IWIR LN Candida glabrata\3$F/XRZFTI ha» )7
BIRWA— b 77— (%4 b7 7V—) 2EHEESE
505, EOWEEREEMIIAHATH L. SR ZF TR
FAEML, <4 N7 7V —IZWETH DL ATG3212% H
L, ATG32D 5B % fE A3 % 2 & 2 RiWfseo B
By & L7z, 202045 8 £ T2, ATG32D BB i 12 W B 7x
TUE— ¥ —HROFE, TOWBIKH AT LT HT
BERBIE T DR GE, RS v 737 B O EE Ik % 18
BOENTEAT o oG R, TF V)R X 7 LT — ¥ XRNI
DWEARTFN Y Lo =L LTHLZEPRBEN
2o Fh, v Ay rTay bBIXNZauvF UgEL
M7 vt A 470 kR, XRNNIEAKTER 2 ATG32.1
B IRHEAE L TWD 2 EAURE S N7z, 20214E 1

XRN1O BT W & BRI OV THRRZIZ L D%
BIZE) % i $ % 728, RNA-seq f#t#T % 17 - 72 . XRN1
MR TIIE R E B LTI by ) 7 B EET
DFEBDPFEIIRELC (I Fay FY 7HED218HEIET
AL B WL Twd 2 EBHS NIk
D, XRN1IZATG3272\F Tld 7 £, B E T D5
HiICBG LTwa 2 e ool 72, VX
5 r 7y MENORERSD S, XRNIEIR T-HI#EE T I
IR TRES NI EORIEINLTEY, 3
by BT RERE BRGSO RN S b
IR T ROEARIERS .

MRRE "21—15

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)
Akira Watanabe
(Medical Mycology Research Center, Chiba University)
Katsuhiko Kamei
(Medical Mycology Research Center, Chiba University)
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X, ZIZETOHY - X B SHIEEENTE

0, NNAENOBITY 7 F VT F R EEWERD R LA
RO . ZORIRE T BRI D LEZ HITT 272

9, S AR W Aspergillus nidulans 3 % U8 Neosartorya fischeri |\
DWW, FERFEFEEIE Y v & — D RE T 2 8H
5, TEEEKEDOR LD S OXMEEREDOK 2RI A
TELIIEK2HMTOREIKL, ¥/ AT 24T o 72, 4%
B, A nidulans\ZBV D 3 OONBFEHRNTFDH) B 122D
W, FEERIERE & IR Y R LB L Tw 5
CEERMLL. 22T, KRTFIZOWT, TR
ST CHEMETERATFHANE A, TR EICH
B L CERTREP LA LTV, 2512, KET% T
FERIEREOE R DR L 728 25 ) BREHRS
RTIEDHDD, FERVPER SN o/l b,
KRFPTFERIEBIEE T 2 2 EARIES 7.

FERFHX

1) Maiko Umemura, Kaoru Kuriiwa, Linh Viet Dao,
“Tandem repeats in precursor protein stabilize transcript
levels and production levels of the fungal ribosomally
synthesized and post-translationally modified peptide
ustiloxin B”, Fungal Genetics and Biology, 160: 103691
(2022). 10.1016/j.fgb.2022.103691.

Hiroki Takahashi, Maiko Umemura, Akihiro Ninomiya,
Yoko Kusuya, Masaaki Shimizu, Syunichi Urayama,
Akira Watanabe, Katsuhiko Kamei, Takashi Yaguchi,

Daisuke Hagiwara, “Interspecies genomic variation and

2)

transcriptional activeness of secondary metabolism-
related genes in Aspergillus Section Fumigati”, Frontiers
in Fungal Biology,2: 656751 (2021).10.3389/
ffunb.2021.656751.
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MREE 21—16
Establishment of an assay to evaluate water-insoluble
trichothecene toxicity in vitro

Takahito Toyotome
(Department of Veterinary Medicine, Obihiro University
of Agriculture and Veterinary Medicine)
Katsuhiko Kamei
(Medical Mycology Research Center, Chiba University)
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M)aFv VI, BOREYEPTAEEE LTH
S5NTWVS . AFHETHRY EIEZET] S $RHEREAT b
Va7FtrO—HETHLTFTFL =NV = )VvrEET
LI ENRILMOENTVE, HRTYH, RIFEAIESEICZ X
BN CIREER X O IUIE ) N EOE T AT
XNV = BRI RN LT e, FEHICEE
MEENLHEHETHS. M) T T+ VHHIF200 DL E
DILEMHETH AL L —D2DFMTHE. TNHDH
P& FEAMG - e A AL LT, B R aEie v
T2 HEDHAS ST 5 | 20204 B OFFZE TLIAKIETED
F)aAT Ry THETEFIZNL = E
T, 0.5mLPCRF = — 7 CTOMHMIGFZ D 7 > 73 7 EE K
VAT AERFGT, FIERBUS O FHEEE % R - i
WET 5 el Lz, —J)iT, #REEN) a7+
YHIZOWTIIERE BB 2 L2 B H 1 | 20204
JEVZHES, L 72 CRIBKICEIE DS T E 55, AHTH -
7o, BT, ARMEIEICHERLN) a T s EHE AW
T, MR Y T HE Y AT A2 X A E R
WHEETH L0 E ) »ERE L7z,

AKFZECTIET 2 P MY VICHEHR LT F 2L
J—=VEHKEE N 2T THAET2F Y U B X
CHT-2M ¥ v 22N F T LA FEICHENL
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1) Toyotome, T., Kamei, K: In Vitro Assay of Translation
Inhibition by Trichothecenes Using a Commercially
Available System. Toxins (Basel). 13: 696, 2021. doi:
10. 3390/toxins13100696.

MRRE " 21—-17

Analysis of antimicrobial susceptibility, drug

resistance, and pathogenic genes of major pathogenic

bacteria derived from pediatric clinical specimens.

Tadashi Hoshino

(Division of Infectious Diseases, Chiba Children’s

Hospital)

Naruhiko Ishiwada,

(Medical Mycology Research Center, Chiba University)
Noriko Takeuchi

(Medical Mycology Research Center, Chiba University)
Misako Ohkusu

(Medical Mycology Research Center, Chiba University)
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1) Takeuchi N, Ohkusu M, Hoshino T, Yamamoto
S, Segawa S, Murata S, Ishiwada N.
Emergence of Haemophilus influenzae with low
susceptibility to quinolones isolated from pediatric patients
in Japan.
J Infect Chemother. 2021 Mar 1: S1341-321X(21)00062-3.
doi: 10.1016/j.jiac.2021.02.022.

MREE 21—18

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)

AT S

The purpose of the research is to observe invasive pneumococcal
disease (IPD) incidence, serotype distribution, and antibiotic
susceptibility of Streptococcus pneumoniae isolated from

pediatric IPD patients in Yogyakarta, Indonesia. This study is
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act as baseline data of clinical profiles of pediatric IPD in
Dr. Sardjito General Hospital in Yogyakarta, Due to
COVID-19 pandemic, we postponed the study. We applied for
continuing ethical clearance for this study again, and will
continue to recruit the patient June 2022. We will improve our
bacterial culture system. During vacuum period, we searched
secondary data from medical record of pediatric patients who
have the positive culture of S. pneumoniae. We prepared the
manuscript entitled “Pediatric invasive pneumococcal disease in
Yogyakarta, Indonesia: A case series”, and submitted it in
Global Pediatric Health.

eaay4068. 2020.

IReERE "21—19

Screening of the antifungal substance from the plant
extract library

Hiroyuki Fuchino

(Research Center for Medicinal Plant Resources)
Hiroji Chibana

(Medical Mycology Research Center, Chiba University)
Azusa Takahashi

(Medical Mycology Research Center, Chiba University)
Masashi Yamaguchi

(Medical Mycology Research Center, Chiba University)
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M7RE 21—20
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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1) Takeshita K, Takeuchi N, Ohkusu M, Ohata M, Suchiro
M, Maejima H, Abe H, Ohta F, Ohama Y, Tamai
K, Haraki M, Ishiwada N.
Population-based study of a free rubella-specific antibody
testing and immunization campaign in Chiba city in
response to the 2018-2019 nationwide rubella outbreak
in Japan.
Hum Vaccin Immunother. 2021; 17(6): 1779-1784. 20— 22

HRE—E ~21—21

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

Takashi Umeyama, Yoshitsugu Miyazaki
(National Institute of Infectious Diseases)
Hiroki Takahashi, Katsuhiko Kamei
(Medical Mycology Research Center, Chiba University)
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RALVEFLRE O W T b Aspergillus fumigatus & T 295 5.
WET 57 AOVFN AFETEMEZH Y, FEIHE
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DT AR FNABERANZE G5 5 2 EARBRITY
B FEIZT AR FE — < ORI S 12 RR B
WIEEWHEs~ ) 7 APBE SN TWE, 2o k)
GNA T T 4NV AERET HIRETIE, W DhDHiE
W T 2 B EAME T3 2 BIR 2R S, HEG 1D
FHRODO 12X >TnbEEZLNL. LPALENDS,
INA T T 4 NVLAER, BLO, 21U & A PtEREmE
DFM%5F AN = X LEIARR L 1L,

AIWFFETIE, NA 47 4 VAR D 5 Fr & (s T
ZREE L, FLERIENTEE OFEELHOMIT L &
= HW & $ 5. 202148 5 T, A fumigatus D 48R+
5k aEt L7244 FRNAIZ % 3 % pooled oligo DNA %
CRISPR/Cas97" / AMiSEEMIZ L 2 BBEAD 120D T
FAIFNRZ Y —Zrua—= F UL 72T T AIF
FA 7T DA fumigatus DT EHARNE 2 BET L7z,
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WEEEEE, 12D T4 77 ) 1210371 O FLH 3
EEINTVWLZEDHERTECRISPRZ A4 77 %K
Wl CTHESE T & 7. IROEBE & LT, 4. fumigatus \ZTE
WS B BN B H D3, I O protoplast-PEG 12 & 5
BB CTIIRRIPMEL, A7) == FIZRE R T4
TINAT =V EELIZHI, L) RFEORE G E ik
HEWSRDO LN, ZOHFEOBERHE LT, =L 7 tu
RlL =23 YEIZOWTRRA L RMHET21To 72,
FEAE & L T, ThermoFisher# @ Neon system 3 & " BTX
D ECM600% H\v 72, AV ADIZIR - B - R
FEORRA BT 2IT-oTBY, L) RSz s
TR ME R Th B . 4%, E# L 72 CRISPR 7
A 7°F1) & A fumigatus\Z @A) F |\ E iz L, CRISPR
AT ) == TERETT AT EIZLD ) MEREC S
G BT T T VRERBOMY = Big 9.

R

1) Tateno, M. et al. Examination of Cyp51A-Mediated
Azole Resistance in Aspergillus lentulus Using CRISPR/
Cas9 Genome Editing. Medical Mycol ] 21-00024
(2022) doi: 10.3314/mmj.21-00024.

2) Miyazawa, K., Umeyama, T., Hoshino, Y., Abe, K. &
Miyazaki, Y. Quantitative Monitoring of Mycelial
Growth of Aspergillus fumigatus in Liquid Culture by
Optical Density. Microbiol Spectr 10, e00063-21 (2022).

7eRE " 21—22

Search for new antifungal drug seeds from unutilized

biological resources

Takaaki Kubota
(Faculty of Medicine, Dentistry, and Pharmaceutical

Sciences, Okayama University)

Takashi Yaguchi
(Medical Mycology Research Center, Chiba University)
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BRI ORFE 21T 072,

Z DGR, Agelas)& , Dysideal® , Hippospongial®, 3 £ O
Pseudoseratina & & Suberea J& DVEAREN W) 2> & 2 2 HLHE
L7ZZ1EOHR I T A4 K, 1EOFHHE R v Fox
YATFU—), SHOHHATT VAR AR, 3EOHIH
TaEFOLyTAMAIOAAL N, 5 FIC3IFED
Amphidinium BT S HEEL 72 2HOHH~ 7 1)
FBLO1IEAOEHAR) 7rF FlZonT, FFEART ML
BLOBRIEALFIZ LD E N7 — F IZED W TSR
o RN 1Y Sk SR O TORVA LN | et S LY N A By

INBD)H B, Dysidea &DUERRENY A2 5 HEEL 72K ) &
Foa¥ s A7u— Vi3, 41O EW (Candida albicans,
Trichophyton mentagrophytes, Aspergillus niger, Cryptococcus
neoformans) \Z%F L CTICs 8~16 pg/mL THLE F G 1 %,
3 filt ol (Stapbylocaccus aureus, Micrococcus luteus, Bacillus
subtilis) 1238 L CMIC 4~16 pg/mL CHAMIETEEZ R
LB DI 5T D, 4%, MobEWIZOnTHiT
G2 el 2 TETH 5.
MRFEE 21—23
Editing by CRISPR-Cas9 of ergosterol biosynthesis
in Aspergillus fumigatus: Effects of sterol composition
on fungal growth and development

Ruoyu Li

(Professor, Beijing University First Hospital)
Wei Liu

(Professor, Beijing University First Hospital)
Yoshitsugu Miyazaki

(National Institute for Infectious Diseases, director)
Katsuhiko Kamei

(Professor, MMRC, Chiba University)
Akira Watanabe

(Associate Professor, MMRC, Chiba University)
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Teppei Arai
(Professor, MMRC, Chiba University)
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Mutations in cyp5lA are considered important as azole
resistance mechanism in 4. fumigatus. On the other hand, the
impact of a loss of function of Cyp51A on azole sensitivity has
not been discussed in depth. In this study, we identified
environmental isolates with an insertional mutation (insertion
of four GTGG sequences between L464 and G465) and a
clinical isolate with a nonsense mutation (change of the
sequence of G395 to a stop codon) in cyp5S1A, respectively.
The MICs (in pg/ml) of each isolate were fluconazole (FLCZ)
32, itraconazole (ITCZ) 0.25, and voriconazole (VRCZ) 0.25
for the insertion mutant strain and FLCZ 32, ITCZ 0.25, and
VRCZ 0.5 for the nonsense mutant strain. To verify the
correlation between loss of Cyp51A function and MIC, we
transformed the laboratory strain AfS35 using the CRISPR/
Cas9 system. The increase of azole susceptibility was also
observed in the transformants with the cyp51A region in each
strain, with FLCZ 32, ITCZ 0.25, and VRCZ 0.25 in the
mutant insertion strain and FLCZ 32, ITCZ 0.25, and VRCZ
0.25 in the nonsense mutant strain. These results are similar to
the previously reported increase of the azole susceptibility in
Acyp51A strains, suggesting that loss of Cypd1A function

contributes to the increased azole susceptibility.

MEREE "21—24
Evaluation of Preventable Measures Against Invasive
Pneumococcal Disease in Children with Underlying

Disease

Isao Miyairi
(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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SR

1) Minato S, Yoshida M, Shoji K, Yotani N, Takeshita
K, Takeuchi N, Ishiwada N, Kubota M, Ishiguro
A, Miyairi I
A Case Report of Bacterial Meningitis Caused by an
Emerging Strain of Penicillin-Resistant Non-Vaccine
Serotype 10A.
Jpn J Infect Dis. 2021 Sep 22; 74 (5): 477-480. doi:
10. 7883/yoken.JJID.2020.841.

HRREE 21—25

Search for effective anti-fungal seeds against

Aspergillus in serum

Kenichi Nonaka

(Omura Satoshi Memorial Institute, Kitasato University)
Takashi Yaguchi

(Medical Mycology Research Center, Chiba University)
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TOBEIL6RIMICTEHINDL 200, RFE6HTIZDON
TILEDOH M TIHFEDOZALZ G L 72 2 Of5HR, hft
FE D4 % 718 L 72 Cladobotric acid E (X IM{E T4 131T[H
SEDTHME % #EFF L 72%%, Ophioborin K, F2928-145 £ U8(—)
-N-Hydroxyapiosporamide | i I A35E 4512 2k L 72 4[]
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WEZRTRERE o 72, MEH CHMEZ R L7 3 T
(& in vivo ;R COREAIIFE NS .
MEFE-E "21—26
Pathological analysis of invasive infectious disease
due to nontypeable Haemaphilus influenza

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

Naruhiko Ishiwada

(Medical Mycology Research Center, Chiba University)

WIEER A > TIV IO YEICK B REMEREL
FEDIRERE

W

e
(AR R 0 )
IR
(N SRR E)
papiliie

(TERFHEREFAMIEL Y 5 —)

€

Ly -k 2675 2022



A S
A TNVEFRKED R 7 5 28 R, SRkl

TETWVWLIEHRER L 7V VK (nontypeable
Haemophilus influenzae : NTHi) |2 & % {2 5P BG4 E O iF
REMERN D720, RERVEE G EH R O NTHi#k & W 729
K F- O AT 2 L [[TIT > T B . 202141, FrE B o i
B2 55 B SN ANTHIO N A 4 7 4 )b A FEABE
plate assay i & FHCREAT L 72, #rAR R HRAR L, /N
Fe AR FE M IR GE F 2K @ NTHI O biofilm j# A RE & i L3
LANA A AW AERRIME 72, ZOREREST Z,
A VAR YER R NTH - 1Rk &R R 5
PG> NTHi @ 1 #:% Hv>T Drip Flow assay i#:T®

CREDEHI A AT o 72 WRIEEEDFH 1k & L T coverslip
FISTER ENT2N A F 7 4V 2% Live/Dead 4t i B L O
DRAQ5%¢ £ % |2 confocal microscopy H V> T JE RE #1 il %
To7z. #rE RR R RAUEHR NTHI AN A 4 7 14 )V
2F— 0B % F29 biomass b D o 72 FrE DAL
(REEVEEGE R NTHI EAE N A 4 7 4OV 2B H O
RCOWERIZLEAEZITTELY, W1 F 74
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VB ODHERRTE 7z, FrAERHERBRIINA & 7 1 )V LA
LIZRLB AN AL TREMEGIEL 2L T HEE
AbNA. T2, INOLDOERDHNA T 7 4 )V AfilH Y
AT LE LTI X7 L7 —E0EETH LR
<, HI1296#(n T OFEBUHMT 2 BAda L T\ % . FraE DAL
DRV EGLE I Kk 12 58> Tid planktonic phase & /¥4
F 7 4V AN OHI26:E 2§ DFEB O LEIZB W TE
logl02.0M EDEZFEDTHY , /NAF 7 4 )V ANOBEE
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7z, — 75, #r 4 H R #R I B v Tid planktonic phase &
biofilm NI B> THII296D FE BT L T, /N4 4+ 7 1)L
LANTEI A FED T2y, REMEEGSE HRIRIZ &0
FEIIRRO Lo LI IRT OB TH Y, SHE
BOWKRE AT 2179 . 4k, N1+ 74 VL%
95T AT AIZB W Cauto-inducer & L TE)W TV A4t
O factor DIES % ke L, REEIE: NTHi B GAE O 9 RE 7 IH
AT, PHRICEIT72 v 3R, AWFZERER IOV TR
LAEhTh .
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MRRE " 21—27
Characterization and ecological survey of
phomopsin-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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JER T ARIERHSEA (LR

1. Dr. Robert A. Cramer (Geisei School of Medicine,
USA)
“Aspergillus fumigatus biofilms: Form and Function in

Disease”

JER YEE PSR (TR ERESMIEY v ¥ —)
2 . Dr. Donald Sheppard (McGill University, Canada)
“Understanding the role of galactosaminogalactan in

Aspergillus virulence: a sticky problem”

JE R AR (TR ERESIE Y v ¥ —)
3. Dr. Suzanne Noble (UCSF, USA)
“Candida albicans is a fungal pathobiont of mammalian

hosts”

[P o]
P 0k Afternoon Session

R R TORAE (TERFERESEL S Y —)

4 MERMEAE GREKRY)
“Antifungal-resistant strains of Aspergillus fumigatus in
the agricultural environment”

5. Hazim O. Khalifa (United Arab Emirates Universit)
“Genetic Basis and Genotyping of Non-a/bicans Candida

in Japan”
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6 . Fabio Seiti Yamada Yoshikawa (Chiba University)

78

“Revisiting the role of C-type lectin receptors in the

immune response to Aspergillus fumigatus’

- BB (T3ER)

“SBNO 2 deficiency, a novel inherited immunodysregulatory
syndrome, reveals new molecular mechanisms in host

defenses”

R EAERLESEE (THRERFEREANIEL V5 —)
8 . Xiao-wen Wang (Beijing Hospital, China)
“New insights on the pathogenicity of Trichophyton
mentagrophytes complex”
9. Darius Armstrong-James (Imperial College London,
UK)
“Phenotypic and clinical correlates of genomic diversity

in Aspergillus fumigatus”
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