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Preface for Annual Report for 2021

Major challenges facing a super-aging society include rising numbers of immunocompromised
hosts and patients with pneumonia, particularly those with chronic obstructive pulmonary disease
(COPD). Moreover, the dramatic increase in worldwide trade, which has led to the spread of
severe fungal infectious diseases, is being recognized as a key issue concerning the aging population.
In addition, the increased incidence of pulmonary aspergillosis in patients with COVID-19 has
become a new issue since last year. The Medical Mycology Research Center (MMRC) at Chiba
University has become increasingly important because it serves as a research organization and
promotes educational activities to raise public awareness.

Under these circumstances, MMRC serves as a hub for research on infectious diseases,
immunity, and pathogens at Chiba University, and also acts as a joint usage and research center for
topics such as infectious diseases, immunity, and information life sciences centered on pathogenic
fungi. In 2016, we were recertified by the Minister of Education, Culture, Sports, Science and
Technology, and we are actively engaged in joint usage, joint research, and educational activities
with universities, medical institutions, and companies nationwide. The MMRC group centered on
the field of clinical infectious diseases was adopted by the Japan Agency for Medical Research and
Development (AMED) for the Science and Technology Research Partnership for Sustainable
Development (SATREPS), and since 2016, it has collaborated with the Faculty of Medicine of
Campinas University, Brazil. In the SATREPS project we were able to make great strides in
elucidating the mechanisms of infectious diseases caused by drug-resistant fungi in the field. In
addition, as a National BioResource Project (NBRP) of the Ministry of Education, Culture,
Sports, Science and Technology, MMRC has been engaged in activities such as cell culture
collection, preservation, genome analysis, and the distribution of pathogenic fungi and
actinomycetes to researchers. In parallel with these projects, we are promoting basic, product
development, and clinical research by independent research group leaders (referred to as primary
investigators, or “PIs”), as well as collaborative joint research, including young researcher
exchanges, with domestic and overseas research groups. In 2014, the clinical infectious disease
research group opened an outpatient clinic at Chiba University Hospital that specializes in fungal
diseases; this was the first such clinic in Japan. In 2015, we established a BSL-3 facility specializing
in highly pathogenic fungi, and in 2018 we also launched a germ-free animal facility to strengthen
our ability to respond to future research issues related to fungal infections. Incidentally, the only
BSL-3 facility on campus has been supporting SARS-CoV-2-related PCR testing by the Division
of Laboratory Medicine, Chiba University Hospital, since the outbreak of the coronavirus
pandemic in 2020. We are also participating in the “Research Institute of Disaster Medicine, ~
which launched in 2021, and will start research and treatment of infectious diseases associated with
large-scale disasters and pandemics such as COVID-19.

Accordingly, we envision MMRC as the leading scientific research institution in Japan devoted
to excellence in microbiology and immunology, clinical fungal infectious disease research, and the
provision of key resources for research on pathogenic fungi and actinomycetes, with the ultimate
goal of advancing the field of medical mycology and infectious diseases.

January, 2022

Chihiro Sasakawa PhD

Director of MMRC
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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.

BYUTHT B ARG, AR & R RIEIC K - T

WALTIibhTwb. A7y b T

X, 7 AV ZEBITISE U7 HAR RS ERRAE ICTEH L, RNA & > — RIG-I-like 2 & 4F (RLR) 2
X574V AHKRIEH CRNABRADO 5 FERMOMN L, TNICX o THXRI SNARERE Y 7T
WOEIHRREZ T2 2 LICK YD, T A VAR K 2 B 72 % iGN IS DO R A3 A 215 5

CLZHIRT.
Professor Mitsutoshi Yoneyama # E I NI 73
Assistant Professor KOJ i Onomoto B B )REAET]
Research Assistant Professor Kazuhide Onoguchi OB # NEPRIE(-20215)
Research Technician Yuna Aoki ok B B FHA OB
Research Promotion Technician Miyukj Takizawa o ik B EIRAW X

1. Regulation of RIG-I-like receptor-mediated signaling:

Interaction between host and viral factors.
Onomoto K, Onoguchi K, Yoneyama M

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

Retinoic acid-inducible gene I (RIG-I)-like receptors
(RLRs) are RNA sensor molecules that play essential roles in
innate antiviral immunity. Among the three RLRs encoded
by the human genome, RIG-I and melanoma differentiation-
associated gene 5, which contain N-terminal caspase
recruitment domains, are activated upon the detection of viral
RNAs in the cytoplasm of virus-infected cells. Activated
RLRs induce downstream signaling via their interactions with
mitochondrial antiviral signaling proteins and activate the

production of type I and III interferons and inflammatory

cytokines. Recent studies have shown that RLR-mediated
signaling is regulated by interactions with endogenous RNAs
and host proteins, such as those involved in stress responses
and posttranslational modifications. Since RLR-mediated
cytokine production is also involved in the regulation of
acquired immunity, the deregulation of RLR-mediated
signaling is associated with autoimmune and
autoinflammatory disorders. Moreover, RLR-mediated
signaling might be involved in the aberrant cytokine
production observed in coronavirus disease 2019. Since the
discovery of RLRs in 2004, significant progress has been
made in understanding the mechanisms underlying the
activation and regulation of RLR-mediated signaling
pathways. Here, we review the recent advances in the
understanding of regulated RNA recognition and signal
activation by RLRs, focusing on the interactions between

various host and viral factors.
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2. Functional analysis of RNA binding proteins (RBPs)
that are responsible for induction of anti-viral innate

immunity.
Onomoto K, AokiY, Ban M, Sakai M, and Yoneyama M

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

We demonstrated that viral infection induces RLRs to
accumulate in cytoplasmic granular-like structure, antiviral
stress granule (avSG). We further revealed that avSG plays a
critical role as a platform for initiating RIG-I-mediated type I
interferon production. We are analyzing several RBPs that
play a role in regulating both RIG-I-mediated signal
activation and avSG formation. We are also trying to identify
novel RBPs involved in antiviral innate immune responses. In
addition, we are analyzing molecular interaction between host
factors and viral proteins in response to SARS-CoV-2
infection using the BSL3 facility of MMRC.

3. Molecular interaction between anti-viral innate
immune responses and endoplasmic reticulum (ER)

stress responses.

Onoguchi K, SuzukiY, and Yoneyama M

From Onomoto et al., 2021 (modified)

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

We are interested in how the ER stress-induced response
communicates with RLR-mediated signaling in the virus-
infected cells. We have identified a novel molecule involved in
the activation of both signaling pathways and are analyzing
how these two signaling cascades interact to regulate antiviral

immunity.

Publications

1) Onomoto K, Onoguchi K, Yoneyama M. Regulation of
RIG-I-like receptor-mediated signaling: Interaction
between host and viral factors. Cell Mol Immunol,
18:539-555, 2021

2) Hayashi Y, Suzuki H, Nakajima W, Uechara I,
Tanimura A, Himeda T, Koike S, Katsuno T, Kitajiri S,
Koyanagi N, Kawaguchi Y, Onomoto K, Kato H,
Yoneyama M, Fujita T, Tanaka N. Virus-infection in
cochlear supporting cells induces audiosensory receptor
hair cell death by TRAIL-induced necroptosis. PLoS
One, 16:¢026044318, 2021
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Project for Cytokine Research
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Summary (FFZERBEEE)

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

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

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

diseases by investigating the roles of cytokines in pathogenesis.

BRI, SRS BRI R HLRR A I DO ISR ZE ISR 2 S LIS K D HERSHERF SN —D Y R
TATDHY, TOMRFICEOTH A b AA VIZPLNREHZHS TS . £ < ORMHEIZHIS DD
tr, MO RE TR L, RERZHROLTIHEADI AT LORETHLI NS, TNOHEHET
A b AA YOS ZERIERICHETHS . AT Y 27 bTIRE, BREEHRE R SO
DIFEIBRIZ BT 254 b AL Y OBREZMYIL, e WCH - R HREORN T P2 RN I L 2

HWE$%.

Associate Professor Shinobu Saijo

Research Assistant Professor

Research Promotion Technician

Junko Minakuchi

1.

Dectin-1 and Dectin-2 in innate immunity against

fungal infection.
Shinobu Saijo and Fabio Seiti Yamada Yoshikawa

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. TARMI contributes to development of arthritis by
activating dendritic cells through recognition of

collagens

Rikio Yabe' %, Soo-Hyun Chung!, Masanori A Murayama!,
Sachiko Kubo!, Kenji Shimizu!, Yukiko Akahori?, Takumi

Maruhashi!, Akimasa Seno!, Tomonori Kaifu!, Shinobu

55 25 % 2021



Saijo?*, Yoichiro Iwakura®?*

* Equally contributed.

! Center for Animal Disease Models, Research Institute for
Biomedical Sciences (RIBS), Tokyo University of Science,
Noda, Chiba, 278-0022, Japan.

2 Medical Mycobiology Research Center, Chiba University,
Chiba, Chiba, 260-8673, Japan.

TARMI is a member of the leukocyte immunoglobulin-like
receptor family and stimulates macrophages and neutrophils
in vitro by associating with FcRy. However, the function of
this molecule in the regulation of the immune system is
unclear. Here, we show that Tarm] expression is elevated in
the joints of rheumatoid arthritis mouse models, and the
development of collagen-induced arthritis (CIA) is
suppressed in Tarm1” mice. T cell priming against type 2
collagen is suppressed in Tarm1”- mice and antigen-presenting
ability of GM-CSF-induced dendritic cells (GM-DCs) from
Tarm1” mouse bone marrow cells is impaired. We show that
type 2 collagen is a functional ligand for TARM1 on GM-
DCs and promotes DC maturation. Furthermore, soluble
TARMI1-Fc and TARM1-Flag inhibit DC maturation and
administration of TARM1-Fc blocks the progression of CIA
in mice. These results indicate that TARM1 is an important
stimulating factor of dendritic cell maturation and could be a

good target for the treatment of autoimmune diseases.

Publications
1) Yabe R, Chung SH, Murayama MA, Kubo S, Shimizu

3)

4)

5)

Ly =t H25%

K, Akahori Y, Maruhashi T, Seno A, KaifuT, Saijo S,
Iwakura Y. TARMI contributes to development of
arthritis by activating dendritic cells through recognition
of collagens. Nat Commun. 12(1): 94. 2021
Yamaguchi K, Kanno E, Tanno H, Sasaki A, Kitai Y,
Miura T, Takagi N, Shoji M, Kasamatsu ], Sato K,
Sato Y, Niiyama M, Goto Y, Ishii K, Imai Y, Saijo S,
Iwakura Y, Tachi M, Kawakami K. Distinct Roles for
Dectin-1 and Dectin-2 in Skin Wound Healing and
Neutrophilic Inflammatory Responses. ] Invest
Dermatol. 141(1): 164-176. e8. 2021

Miyachi H, Wakabayashi S, Sugihira T, Aoyama R,
Saijo S, Koguchi-Yoshioka H, Fujimoto M, Nuiez G,
Matsue H, Nakamura Y. Keratinocyte IL-36 Receptor/
MyD88 Signaling Mediates Malassezia-Induced IL-17-
Dependent Skin Inflammation. J Infect Dis. 223(10):
1753-1765. 2021

Kitai Y, Sato K, Tanno D, Yuan X, Umeki A,
Kasamatsu J, Kanno E, Tanno H, Hara H, Yamasaki S,
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):
e0033021. 2021

Yamamoto H, Tomiyama C, Sato K, Kasamatsu J,
Takano K, Umeki A, Nakahata N, Miyasaka T, Kanno
E, Tanno H, Yamasaki S, Saijo S, Iwakura Y, Ishii K,
Kawakami K. Dectin-2-mediated initiation of immune

responses caused by influenza virus hemagglutinin.

Biomed Res. 42(2):53-66. 2021
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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 infections and
cancers caused by disruption of intestinal homeostasis.

W 3 R EEDUR R B AR - BRI R ES SRR HRICH SRS M TO 2R AR TH L. 2
MO MBOPEIIHILS % 7-0, BE TR s LR MR A BRI UL 25 s iy 2
PEBR U, FEm Ve & 379 2 2B 2 BIK T 5 2 & THAST OEETEHEFFICHS LT 5 . ZokEN
WY & O BIR OB, KRR BICNEZ SN EREDAL ST, Bl HR % E D4k
TEDOBREFIED KK E LB 00, BRABEYE DAY A7 AR EE REMEE LMK S
W EEVERIE S 2 7 A2 BR 2 Z L REREMETH L. A7V =7 MTIE, 11 L BNl R
DIERTTH Y BHE LRAMEARBBT S al,2- 73— AKX 2EHNMEE 0L ERREZP S I
L, B H B S A T A O E ZDWHEIZ X > TH ZEZ SN DA P, FF IR L CH
PIBOBWEOMIEZ HNE LTV,

Associate Professor Yoshiyukj Goto id # % B F/¥
Graduate student Bei Bei Bi NS I TR O g
Graduate student Akira Haku X % K £ G JH,
Research Promotion Technician Sawako Domae Bl wh £ B SR EE
Research Promotion Technician Kaori Nishiyabu o Aok B PEE B

1. Commensal bacteria and host immune system regulate

fungal colonization in the gut
Akira Haku!, Bei Bei Bi', Yoshiyuki Goto"?
! Project for Host-Microbial Interactions in Symbiosis and

Pathogenesis, Division of Molecular Immunology, Medical

Mycology Research Center, Chiba University

2 Division of Mucosal symbiosis, International Research and
Development Center for Mucosal Vaccine, Institute for

Medical Science, The University of Tokyo

Tremendous numbers of microorganisms colonize in the
gut of their host. Several specific fungi, including
Saccharomyces cerevisiae and Candida albicans, have been

reported to reside in the human gut. Although commensal

Ly =i B 25% 2021



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. afbicans 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 Ampicillin treated

s O S
cm-n--m-n-T [ L. = ﬂ'ﬂr,? rr

WA AR

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

IECs

2. Innate and acquired immune system regulates intestinal

epithelial al, 2-fucosylation

Bei Bei Bi!, Yoshiyuki Goto!?

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

% Division of Mucosal symbiosis, International Research and

Development Center for Mucosal Vaccine, Institute for

Medical Science, The University of Tokyo

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

'0-0

ILC3 CD4 T cells

Fig 2. The inductive and regulatory mechanism of epithelial
al, 2-fucose
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Publications 2) Shimizu K, Seiki I, Goto Y, Murata T. Measurement

1) Dainichi T, Kabashima K, Ivanov II, Goto Y. Editorial: of the Intestinal pH in Mice under Various Conditions
Regulation of Immunity by Non-Immune Cells. Front Reveals Alkalization Induced by Antibiotics.
Immunol. 12:770847. 2021 Antibiotics. 10: 180. 2021
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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, in which bacteria can survive in a harsh
environment. By repeating the cycle of proliferation and dormancy, bacteria evolve to develop antimicrobial
resistance. The interaction between bacteria and host immunity also exerts a similar mechanism, leading to
the establishment of persistent or latent infections. This project aims to elucidate the molecular mechanism
of bacterial dormancy by analyzing systemic diseases and persistent infection caused by facultative
intracellular bacteria, and to find novel compounds that can control the dormancy of bacteria.

MEEGECTHO O NPT ISR T 2 LIRIRREBE 20, BEZBRETO LT LI L
MATE L. AR LRI Z B DRI T 7 2GSRI T L, itk kL DT ) ML
U, Wi, ETHEL M EREL OHEEHTD KOS I N, Fibt - IHIRES L %) &
BIEDSMZHL T2, ATV 27 bTRE, MRBHEFENZ A9 2 0GR O 42 B RYOEIIE & #F
eSS BRI JE 2 ol U CTIRIRHI R 0 20 BeA 2 W L, IRIRHINIE 2 HI T & 2 Wi 2 AL S O8RFEZ

AELTws.

Associate Professor

Akiko Takaya

Research Promotion Technician Yuriko Nomura

1. ATP-dependent Lon protease regulates awakening

from ciprofloxacin-induced persistence

Naoki Maekawa!, Kengo Itadera?, Junichi Ishihara? Satsuki
Kajiya®, Daiki Tanaka?, Tetsushi Sekiguchi?, Shuichi Shoji?,
Masami Ishibashi!, Hiroki Takahashi?, Akiko Takaya®?2

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

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

3 Department of Nanoscience and Nanoengineering, Faculty
of Science and Engineering, Waseda University, Tokyo,
Japan

* Research Organization for Nano & Life Innovation, Waseda

University, Tokyo, Japan.

Quinolones such as ciprofloxacin are broad-spectrum

#o®m E R WY
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antibiotics, which are used for the treatment of different
infectious diseases associated with Enterobacteriaceae.
However, the wide use as well as overuse of quinolones
against diverse infections has led to the increased emergence
of quinolone-resistant bacterial strains. The emergence of
resistant bacteria is thought to be related to the antibiotic-
induced persistence. Here, we focused on how ATP-
dependent Lon protease regulates the ciprofloxacin-induced
persistence. After treatment with high dose of ciprofloxacin,
1% of wild-type cells were observed at 24 hours. In contrast,
only few colonies of Lon-deficient cells were detected at 3
hours and no colonies were observed at 24 hours. Single-cell
imaging, however, showed that the number of remained cells
after treatment with ciprofloxacin were not influenced by Lon-
depletion. Lon-deficient cells treated with ciprofloxacin were
able to divide in fresh medium, but the cell shape became
significantly smaller than the strain untreated. Furthermore,
expression of /on in the /on-unexpressed cells at 24 hours after

treatment with ciprofloxacin led to detect the number of
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colonies similar to the wild-type. These findings together, it is
suggested that Lon protease could regulate awakening from
ciprofloxacin-induced persistence rather than the formation of

persisters.

2. TRAIL-resistance-overcoming activity compounds

from the leaves of Murraya exotica

Kritamorn J', Takaya A'?, Hara Y!, Sadhu SK® Ahmed F*,
Ishibashi M!

! Department of Natural Products Chemistry, Graduate
School of Pharmaceutical Sciences, Chiba University,
Chiba, 260-8675, Japan

2 Medical Mycology Research Center, Chiba University,
Chiba 260-8673, Japan

3Pharmacy Discipline, Khulna University, Khulna,
Bangladesh

* Department of Pharmacy, Faculty of Pharmacy, University
of Dhaka, Dhaka, Bangladesh

Fractionation of the leaf extract from Murraya exotica led to
the successful isolation of 12 compounds (1-12) with
TRAIL-resistance-over-coming activity. Xanthinosin (1),
1lo, 13-dihydroxanthinin (2), 11, 13-dihydroxanthinosin
(3), 4a, 11a, 13-trihydroxanthuminol (4),
desacetylxanthanol (5), and lasidiol p-methoxybenzoate (6)
were sesquiterpenes isolated from this plant for the first time,

and 3 was isolated from natural sources for the first time.

12 TIHRF HREFHTE

Among them, compoundsl and 5 showed strong TRAIL-
resistance-overcoming activity, but their mechanisms have
already been revealed. Furthermore, dihydroxanthinin (2),
1, 5-dicaffeoylquinic acid (7), and (-) loliolide (8), which
belong to different phytochemical groups, were investigated
for their effects on increasing apoptosis induction to overcome
TRAIL resistance using Western blot analysis. The results
demonstrated that 2, 7, and 8 promoted TRAIL-induced
apoptosis by increasing the expression of several proapoptotic
markers, including cleaved caspases —3 and —8, and suppressing

anti-apoptotic protein Bcl-2.

Publications

1) Kamo T, Kuroda K, Kondo S, Hayashi U, Fudo S,
Yoneda T, Takaya A, Nukaga M, Hoshino T.
Identification of the inhibitory compounds for
metallo-B-lactamases and structural analysis of the
binding modes. Chem Pharm Bull (Tokyo). 69: 1179-
1183. 2021.

2) Kritamorn J, Takaya A, Hara Y, Sadhu SK, Ahmed F,
Ishibashi M. Bioactivity-guided isolation of TRAIL-
resistance-overcoming activity compounds from the
leaves of Murraya exotica. Nat Prod Commun. 2021.

3) Shoji T, Takaya A, Kusuya Y, Takahashi H, Kawashima
H. Ribosome profiling in Streptococcus pneumoniae reveals
the role of methylation of 23S rRNA nucleotide G748
on ribosome stalling. [ Genet Genomic Sciences. 6: 1-16.

2021
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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
JSPS Research Fellow Michiyo Sato

Grand Fellow Masashi Yamaguchi
Research Promotion Technician Kaname Sasamoto
Research Promotion Technician Keiko Nakano
Research Promotion Technician Kazue Tsuda

Rapid Freezing using Sandwich Freezing Device for Good
Ultrastructural Preservation of Biological Specimens in

Electron Microscopy

Masashi Yamaguchi!, Azusa Takahashi-Nakaguchil,
Katsuyuki Uematsu?, Masaki Taguchi?, Michiyo Sato-
Okamoto!, Hiroji Chibana!

! Medical Mycology Research Center, Chiba University,
Chiba, Chiba, Japan.
2 Marine Works Japan Ltd. , Yokosuka, Japan

Chemical fixation has been used for observing the
ultrastructure of cells and tissues. However, this method does
not adequately preserve the ultrastructure of cells; artifacts and
extraction of cell contents are usually observed. Rapid freezing
is a better alternative for the preservation of cell structure.
Sandwich freezing of living yeast or bacteria followed by
freeze-substitution has been used for observing the exquisite
natural ultrastructure of cells. Recently, sandwich freezing of

glutaraldehyde-fixed cultured cells or human tissues has also
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been used to reveal the ultrastructure of cells and tissues.
These studies have thus far been carried out with a
handmade sandwich freezing device, and applications to
studies in other laboratories have been limited. A new
sandwich freezing device has recently been fabricated and is
now commercially available. The present paper shows how to
use the sandwich freezing device for rapid freezing of
biological specimens, including bacteria, yeast, cultured cells,
isolated cells, animal and human tissues, and viruses. Also
shown is the preparation of specimens for ultrathin sectioning
after rapid freezing and procedures for freeze-substitution,
resin embedding, trimming of blocks, cutting of ultrathin
sections, recovering of sections, staining, and covering of

grids with support films.

Publications

1) Yamaguchi M, Takahashi-Nakaguchi A, Uematsu K,
Taguchi M, Sato-Okamoto M, Chibana H: Rapid
freezing using Sandwich Freezing Device for good
ultrastructural preservation of 4 viruses, yeast, and

animal tissues in electron microscopy. Journal of
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2)

3)

14

Visualized Experiments, 2021.

Pedro P, Catarina C, Ménica G, Diana P, Takahashi-
Nakaguchi A*, Chibana H, Arsenio F, Miguel T: Role
of CgTpo4 in polyamine and antimicrobial peptide
resistance: determining virulence in Candida glabrata.
International Journal of Molecular Sciences, 2021.
Cavalheiro M, Pereira D, Formosa-Dague C, Leitio C,
Pais P, Ndlovu E, Viana R, Pimenta Al, Santos R,
Takahashi-Nakaguchi A, Okamoto M, Ola M,

Chibana H, Fialho AM, Butler G, Dague E, Teixeira
MC: From the first touch to biofilm establishment by the
human pathogen Candida glabrata: a genome-wide to
nanoscale view. Commun Biol. 4(1) 2021.

4) Xinyue C, Iwatani S, Kitamoto T, Chibana H, Kajiwara
S: The lack of SNARE protein homologue Syn8
influences biofilm formation of Candida glabrata.

Frontiers in Cell and Developmental Biology, 2021.
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Project of Clinical Investigation
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Summary (FFZERBEEE)

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. 400 cases in 2021). 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, the development of
their diagnostic and therapeutic methods, and the defence mechanism of infection of intractable fungal
diseases.

A collaborative study with Sao Paulo State University of Campinas, Brazil (SATREPS), which has started
in 2016, has made the last topic as its primary target.
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Research Technician Kyoko Yarita
Research Promotion Technician Rio Seki
Research Promotion Technician Yukiko Tsuchiya
Research Promotion Technician Yasuko Koga
Research Promotion Technician Kyoko Inoue

1. Prevalence of Antifungal Resistance, Genetic Basis of
Acquired Azole and Echinocandin Resistance, and
Genotyping of Candida krusei recovered from an
International Collection. Antimicrob Agents

Chemother, in press.

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 non-clinical
sources from different countries. Our results indicated that all
the isolates were susceptible or had the wild phenotype (WT)
to azoles, amphotericin B, and only 1.27% showed non-WT
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 hotspot 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 non-clinical isolates in the
resistance development. Overexpression of ABCI gene and
FKS1 HS1 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
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,
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since realizing that the C. Arusei resistance mechanisms and
their genotyping are crucial for guiding specific therapy and

for exploring the potential infection source.

2. Genetic Basis of Azole and Echinocandin Resistance in
Clinical Candida glabrata in Japan. Antimicrob Agents
Chemother 64 (9) : €00783-20, 2020.

Khalifa HO, Arai T, Majima H, Watanabe A, Kamei K

Infections caused by Candida glabrata have caused
worldwide concern, especially when they are associated with
increasing echinocandin and azole resistance. In this study,
we analyzed the molecular mechanisms of azole and
echinocandin resistance in C. glabrata isolates obtained from
hospitalized patients in Japan from 1997 to 2019. All isolates
were checked phenotypically for resistance and genotypically
for mutations in PDR1, ERGI11, hot spot 1 (HS1), HS2,
and HS3 of FKS1, and HS1 and HS2 of FKS2, and all
isolates were genotyped by multilocus sequence typing
(MLST). Interestingly, 32.6% of the isolates were resistant
to caspofungin, and 4.7% were resistant to micafungin. The
isolates showed low rates of resistance to azoles, ranging from
2.3% to 9.3%, and only 4.7% of the isolates were non-wild
type for flucytosine susceptibility. For the first time in Japan,
4.7% of the isolates were identified as multidrug-resistant
strains. Nonsynonymous mutations in PDRZ, including two
novel mutations associated with azole resistance, were
identified in 39.5% of the isolates, and a single
nonsynonymous mutation was identified in ERG17 Nine
isolates from the same patient harbored nonsynonymous
mutations in HS1 of FKS2, and a single isolate harbored a
single nonsynonymous mutation in HS1 of FKS§7 MLST
genotyping revealed 13 different sequence types (STs), with
3 new STs, and ST7 was the most prevalent among the
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patients (35%) and was associated with high resistance rates.
Our results are of crucial clinical concern, since understanding
the molecular mechanisms underlying fungal resistance is
imperative for guiding specific therapy for efficient patient
treatment and promoting strategies to prevent epidemic

spread.

3. Genetic system underlying responses of Cryprococcus
neoformans to cadmium.

Curr Genet 68 (1): 125-141, 2022.
Toh-e A, Ohkusu M, Ishiwada N, Watanabe A, Kamei K

Cryptococcus neoformans, basidiomycetous pathogenic yeast,
is basically an environmental fungus and, therefore,
challenged by ever changing environments. In this study, we
tocused on how C. neoformans responds to stress caused by
cadmium that is one of high-risk pollutants. By tracking
phenotypes of the resistance or sensitivity to cadmium, we
undertook forward and reverse genetic studies to identify
genes involved in cadmium metabolism in C. negformans. We
found that the main route of Cd** influx is through Mn?* ion
transporter, Smfl, which is an ortholog of Nramp (natural
resistance-associated macrophage protein 1) of mouse. We
found that serotype A strains are generally more resistant to
cadmium than serotype D strains and that cadmium resistance
of H99, a representative of serotype A strains, was found to
be due to a partial defect in SMF1. We found that calcium
channel has a subsidiary role for cadmium uptake. We also
showed that Pcal (P-type-ATPase) functions as an extrusion
pump for cadmium. We examined the effects of some metals
on cadmium toxicity and suggested (i) that Ca?* and Zn?*
could exert their protective function against Cd®* via restoring
cadmium-inhibited cellular processes and (ii) that Mg** and
Mn?* could have antagonistic roles in an unknown Smfl-
independent Cd?* uptake system. We proposed a model for
Cd?*-response of C. neoformans, which will serve as a
platform for understanding how this organism copes with the

toxic metal.

4. Azole and Echinocandin Resistance Mechanisms and
Genotyping of Candida tropicalis in Japan: Cross-
Boundary Dissemination and Animal-Human
Transmission of C. tropicalis Infection. Clin Microbiol
Infect 28(2): 302. 5-302. e8, 2022

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
(TAC1 and UPC2) and ergosterol biosynthesis pathway
HMG gene. No FKS7 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.

Conclusion: Our results confirmed the emergence of azole
resistance in C. #ropicalis in Japan. Furthermore, phylogenetic
analysis confirmed the transboundary dissemination and cross-

transmission of C. #ropicalis between humans and animals.
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5. Genetic differences between Japan and other countries
in cyp514 polymorphisms of Aspergillus fumigatus.
Mycoses 64 (11): 1354-1365, 2021.

Majima H, Arai T, Kusuya Y, Takahashi H, Watanabe A,
Miyazaki Y, Kamei K

Background: Mutations in ¢yp514 gene are known as main
mechanisms of azole resistance in Aspergillus fumigatus,
whereas azole-susceptible strains also carry ¢yp514 mutations
(polymorphisms). The polymorphisms found in Europe
mainly consist of two combinations of mutations, that is
combinations of five single-nucleotide polymorphisms
(SNPs) of cyp514, referred to as cyp514-5SNPs, and
combinations of three SNPs of ¢yp514, referred to as cyp514-
3SNPs. Few studies have compared the distributions of
cyp51A4 polymorphisms between different regions.

Objectives: The aim of this study was to investigate the
regional differences of ¢yp514 polymorphisms.

Methods: We compared the proportions of cyp514
polymorphisms in clinical and environmental strains isolated
in various countries, and analysed the strains phylogenetically
using short tandem repeats (STRs) and whole-genome
sequence (WGS).

Results: Among the Japanese strains, 15 out of 98 (15.3%)
clinical strains and 8 out of 95 (8.4%) environmental strains
had ¢yp514 polymorphisms. A mutation of cyp51AN**3 was
the most prevalent polymorphism in both clinical (n = 14,
14.3%) and environmental strains (n = 3, 3.2%). Only one
environmental strain harboured ¢yp514-5SNPs, which was
reported to be the most prevalent in Europe. For phylogenetic
analyses using STRs and WGS, 183 and 134 strains,
respectively, were employed. They showed that most of the
strains with ¢ypSIAVK clustered in the clades different from
those of the strains with cyp574-5SNPs and ¢yp514-3SNPs as
well as from those with TR, /L98H mutations.
Conclusions: This study suggests that there are genetic
differences between cyp574 polymorphisms of 4. fumigatus in
Japan and Europe.
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6. Hmgl mutations in Aspergillus fumigatus and their
contribution to triazole susceptibility.

Med Mycol 59(10): 980-984, 2021.

Arai T, Umeyama T, Majima H, Inukai T, Watanabe A,
Miyazaki Y, Kamei K

Triazole-resistant Aspergillus fumigatus is a global health
concern. In general, each triazole resistance pattern caused by
the specified amino acid substitution of Cyp51A has a typical
pattern depending on the mutation site. We evaluated the
contribution of both Cyp51A and Hmgl mutations to atypical
triazole resistance in A. fumigatus. We used clinical triazole-
resistant A. fumigatus strains collected in Japan and
investigated the sequences of cyp514 and hmgl genes. To
delineate the association between the Amgl mutation and
atypical triazole resistance, the mutant smg? alleles in clinical
multi-azole resistant strains were replaced with the wild-type
hmg1 allele by CRISPR/Cas9 system. In our study, the
combination of Cyp5lA mutation and Hmgl mutation was
shown to additively contribute to triazole resistance. We also
demonstrated that the triazole resistance conferred by the
Hmgl mutation showed a different pattern depending on the
mutation site, similar to the Cyp51A mutation. Our results
indicate that focusing on the phenotypes of multiple genes is
essential to clarify the overall picture of the triazole resistance

mechanism of 4. fumigatus.

7. Evaluation of Surveyor Nuclease for rapid identification
of FKS genes mutations in Candida glabrata. ] Infect
Chemother 27 (6) : 834-839, 2021.

Khalifa HO, Arai T, Majima H, Watanabe A, Kamei K

Introduction: Infections with Candida glabrata have recently
gained worldwide attention owing to its association with long
hospitalizations and high mortality rates. This problem is
highlighted when the infection is associated with
echinocandin resistance, which is used for first-line therapy.
Echinocandin resistance is exclusively attributed to functional
mutations in FKS genes, and especially in hot spot (HS)

regions. Unfortunately, few studies have focused on the rapid
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identification of FKS mutations associated with echinocandin
resistance in C. glabrata. 'This study was intended to evaluate
and validate the use of Surveyor nuclease assay (SN) for
detection of FKS gene mutations.

Methods: SN was evaluated against three segments of FKS7
and FKS2 genes including whole gene, regions including all
HSs, and the region including only HSI.

Results: Our results showed that SN results are basically

dependent on the type of gene as well as the segment type.
Interestingly, SN can detect mutations in the region
containing HSI in both FK§7 and FKS2 genes. Furthermore,
SN can detect mutations in the segment containing all HS
regions for FKSI but not FKS2. SN was unable to detect
mutations in the whole FKS7 and FKS2 genes.

Conclusions: As far as we know, this is the first study to
validate SN for rapid identification of FKS gene mutations.
This assay could be used as a sample for rapid identification of
mutations associated with HS1 region in FKS genes, which
have a predominant role for echinocandin resistance induction

in C. glabrata.

8. In Vitro Characterization of Twenty-One Antifungal
Combinations against Echinocandin-Resistant and
-Susceptible Candida glabrata. ] Fungi (Basel) 7(2):
108, 2021.

Khalifa HO, Majima H, Watanabe A, Kamei K

This study was designed to analyze the interaction of 21
antifungal combinations consisting of seven major antifungal
agents against 11 echinocandin- susceptible and six-resistant
C. glabrata isolates. 'The combinations were divided into five
major groups and were evaluated by checkerboard, disc
diffusion, and time-killing assays. Synergy based on the
fractional inhibitory concentration index of <0.50 was observed
in 17.65-29.41% of the cases for caspofungin combinations
with azoles or amphotericin B. Amphotericin B combination
with azoles induced synergistic interaction in a range of 11.76-
29.41%. Azole combinations and 5-flucytosine combinations
with azoles or amphotericin B did not show synergistic
interactions. None of the 21 combinations showed

antagonistic interactions. Interestingly, 90% of the detected

synergism was among the echinocandin-resistant isolates.
Disk diffusion assays showed that the inhibition zones
produced by antifungal combinations were equal to or greater
than those produced by single drugs. The time-killing assay
showed the synergistic action of caspofungin combination
with fluconazole, voriconazole, and posaconazole, and the
amphotericin B-5-flucytosine combination. Furthermore, for
the first time, this assay confirmed the fungicidal activity of
caspofungin-voriconazole and amphotericin B-5-flucytosine
combinations. The combination interactions ranged from
synergism to indifference and, most importantly, no
antagonism was reported and most of the synergistic action

was among echinocandin-resistant isolates.

Publications in English

1) Omar NF, Widiasih Widiyanto T, Utami ST, Niimi M,
Niimi K, Toh-E A, Kajiwara S: Vphl is associated with
the copper homeostasis of Cryptococcus neoformans
serotype D. ] Gen Appl Microbiol 67 (5): 195-206,
2021.

2) Majima H, Arai T, Kusuya Y, Takahashi H, Watanabe
A, Miyazaki Y, Kamei K: Genetic differences between
Japan and other countries in ¢yp574 polymorphisms of
Aspergillus fumigatus. Mycoses 64 (11): 1354-1365,
2021.

3) Arai, T, Umeyama, T, Majima, H, Inukai, T,
Watanabe, A, Miyazaki, Y, Kamei, K: Hmgl
mutations in Aspergillus fumigatus and their contribution
to triazole susceptibility. Med Mycol 59(10): 980-984,
2021.

4) Toyotome T, Kamei K: In Vitro Assay of Translation
Inhibition by Trichothecenes Using a Commercially
Available System. Toxins (Basel) 13(10): 696, 2021.

5) HinoY, Watanabe A, Seki R, Tsukamoto S, Takeda Y,
Sakaida E, Kamei K: A Reference Laboratory
Surveillance on Fungal Isolates from Patients with
Haematological Malignancy in Japan. ] Fungi(Basel) 7
(10): 806, 2021.

6) Toyotome T, Onishi K, Sato M, Hagiwara D,
Watanabe A, Takahashi H: Identification of novel
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Our research focuses on epidemiology and pathogenesis of Haemophilus influenzae, Streptococcus

pneumoniae and Streptococcus agalactiae. We organize several clinical researches for development of diagnostic

and therapeutic methods of intractable respiratory infectious diseases collaborating with clinicians and care

for the patients in Chiba University Hospital. We also recently conduct the research on risk education for

vaccination and rubella elimination.
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1. Epidemiology of hospitalised paediatric community-
acquired pneumonia and bacterial pneumonia following
the introduction of 13-valent pneumococcal conjugate

vaccine in the national immunisation programme in

Japan

Takeuchi N', Naito S?, Ohkusu M!, Abe K? Shizuno K
Takahashi Y°, Omata Y, Nakazawa T°, Takeshita K2
Hishiki H?, Hoshino T®, Sato Y7, Ishiwada N!

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

? Department of Paediatrics, Chiba University Hospital,
Chiba, Japan.

3 Department of Paediatrics, Chiba Kaihin Municipal
Hospital, Chiba, Japan.

* Department of Clinical Laboratory, Chiba Kaihin Municipal
Hospital, Chiba, Japan.
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> Department of Paediatrics, Seikeikai Chiba Medical
Centre, Chiba, Japan.

® Division of Infectious Diseases, Chiba Children’s Hospital,
Chiba, Japan.

" Department of Preventive Medicine and Public Health,
Keio University School of Medicine, Shinjuku-ku, Japan.

Abstract

Studies on community-acquired pneumonia (CAP) and
pneumococcal pneumonia (PP) related to the 13-valent
pneumococcal conjugate vaccine (PCV13) introduction in
Asia are scarce. This study aimed to investigate the
epidemiological and microbiological determinants of
hospitalised CAP and PP after PCV13 was introduced in
Japan. This observational hospital-based surveillance study
included children aged <15 years, admitted to hospitals in
and around Chiba City, Japan. Participants had bacterial

pneumonia based on a positive blood or sputum culture for
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bacterial pathogens. Serotype and antibiotic-susceptibility
testing of Streptococcus pneumoniae and Haemophilus influenzae
isolates from patients with bacterial pneumonia were assessed.
'The CAP hospitalisation rate per 1000 child-years was 17.7,
14.3 and 9.7 in children aged <5 years and 1.18, 2.64 and 0.69
in children aged 5-15 years in 2008, 2012 and 2018,
respectively. There was a 45% and 41% reduction in CAP
hospitalisation rates, between the pre-PCV7 and PCV13
periods, respectively. Significant reductions occurred in the
proportion of CAP due to PP and PCV13 serotypes.
Conversely, no change occurred in the proportion of CAP
caused by H. influenzae. The incidence of hospitalised CAP
in children aged <15 years was significantly reduced after the
introduction of PCV13 in Japan. Continuous surveillance is

necessary to detect emerging PP serotypes.

2. Pneumococcal serotype-specific IgG and opsonophago-

cytic activity in young Japanese patients with asplenia.

Takeshita K2, Takeuchi N?, Takahashi Y?, Fukasawa C*
Hishiki H!, Hoshino T*, Ishiwada N2, Shimojo N°

! Department of Pediatrics, Graduate School of Medicine,
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2 Department of Infectious Diseases, Medical Mycology
Research Center, Chiba University, Chiba-shi, Japan.

3 Department of Pediatrics, Seikeikai Chiba Medical Center,
Chiba-shi, Japan.

* Division of Infectious Diseases, Chiba Children’s Hospital,
Chiba-shi, Japan.

5 Center for Preventive Medical Sciences, Chiba University,

Chiba-shi, Japan.

Abstract

Patients with asplenia are at high risks of severe infections
caused by encapsulated bacteria, particularly Streprococcus
pneumoniae. ‘Thirteen-valent pneumococcal conjugate vaccine
(PCV13) and 23-valent pneumococcal polysaccharide vaccine
(PPSV23) are recommended for invasive pneumococcal
disease prevention; however, little is known about the
immunity to pneumococci in young patients with asplenia.

We measured pneumococcal serotype-specific IgG (Pn-IgG)

levels and pneumococcal opsonophagocytic activity (Pn-
OPA) against some PCV13-contained serotypes (1, 3, 5,
6A, 7 F, 19A) in 23 young patients with asplenia using
surplus serum samples. In this study, 5 and 13 patients had
received PCV13 during routine immunizations and PPSV23,
respectively; however, >5 years had passed since the last dose
in most cases. The geometric mean concentrations (GMCs)
of Pn-IgG in all study patients were not under the cutoff level
against six serotypes, but they were lower than the those of
age-matched healthy controls, as we have previously
published. The patients who had received only PPSV23 had
significantly lower GMCs against four serotypes (serotypes 1,
6A, 7F, and 19A) than that of the patients who had received
at least one PCV13 vaccination. The patients who had
received only PPSV23 also had significantly lower geometric
mean titers (GMTs) of Pn-OPA against all three serotypes
we measured (serotypes 3, 5, and 19A) than that of the
patients who had received at least one PCV13 vaccination.
Our findings are useful data that can indicate insufficient
immunity in young patients with asplenia against some
PCV13 pneumococci serotypes and suggest the need for
appropriate vaccinations in the post-PCV13 era.

3. 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.

Takeshita K!, Takeuchi N!, Ohkusu M!, Ohata M!, Suehiro
M?, Maejima H?, Abe H? Ohta F?, Ohama Y?, Tamai K3,
Haraki M3, Ishiwada N!

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

% Infectious Disease Prevention Division, Chiba City Health
Center, Chiba, Japan.

3 Chiba City Medical Association, Chiba, Japan.

Abstract
Japan has not been able to eliminate rubella; as a result, the
large rubella epidemic has occurred. Considering the

complicated history of the vaccine policy in Japan, some
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susceptible populations became infected with rubella,
resulting in an outbreak. We conducted a large
serosurveillance against rubella in Chiba city after initiating
free rubella-specific antibody testing and an immunization
campaign during 2018-2019. The total number of rubella
specific antibody tests that was conducted in the nationwide
campaign and Chiba city original campaign was 8277 and
6104, respectively. The proportion of participants with an
antibody titer of <1:16 using the hemagglutination inhibition
(HI) test was higher in those in their 20-30s. On the
contrary, the proportion of participants with an antibody titer
of <1:8 using the HI test was higher in men in their 40-50s.
This discrepancy possibly reflects the complicated history of
the vaccine policy. The number of participants in the
nationwide immunization campaign in this city was 1517,
whereas that in the Chiba city campaign was 3607. The Chiba
city campaign was effective against women in their 20-30s
(child-bearing generation); however, the nationwide
campaign was not sufficiently effective against men in their
40-50s because many workers were did not visit medical

facilities to receive the measles-rubella vaccine.

4. The effects of health education on health science
teachers’ intention to recommend adolescent HPV

vaccine for female students in Japan.

Ishiwada N!, Suzuki C?, Hasebe S? Tsuchiya A% Takeuchi
NY, Hishiki H3, Sato Y*, Sugita K?

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

? Division of Child Health, Faculty of Education, Chiba
University, Chiba-shi, Japan.

3 Department of Pediatrics, Chiba University Hospital,
Chiba-shi, Japan.

! Department of Preventive Medicine and Public Health,
Keio University School of Medicine, Tokyo, Japan.

Abstract
The Japanese government suspended proactive
recommendation of human papillomavirus (HPV)

vaccination due to several reports of adverse events related to
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itin 2013. After that, the immunization rate of HPV vaccine
quickly declined in Japan. Health science teachers (HSTs)
are qualified and licensed teachers in charge of health care and
health education for students in Japanese schools. HSTs have
not recommended HPV vaccination to female students, since
active governmental recommendation for HPV vaccination
was halted for 5 y. We conducted a primary survey targeting
HSTs (N = 39) and university students taking the HST
training course (N = 123). In each group, awareness
regarding HPV vaccine and disease burden was evaluated and
factors related to and barriers to HPV vaccine
recommendation were identified. The primary survey found
that many HSTs and university students recognized their
insufficient knowledge regarding the HPV vaccine. Based on
the primary survey’s results, infectious disease specialists,
collaborating with Japanese HSTs, developed educational
slide sets on HPV vaccine. A secondary survey was conducted
before and after the lecture with HSTs (N = 162), where we
evaluated their intelligibility and intention to recommend
HPV vaccination for female students. In the post-lecture,
secondary survey, the number of HSTs who recommended
the HPV vaccine to their students had statistically increased
from 76 before the lecture, to 103 (p < .05). An educational
lecture using appropriate materials improved HSTs’ vaccine
confidence and intention to recommend the HPV vaccine to

their students, verifying the study’s hypothesis.

5. Emergence of Haemophilus influenzae with low
susceptibility to quinolones isolated from pediatric

patients in Japan.

Takeuchi N, Ohkusu M!, Hoshino T? Yamamoto S?
Segawa S3, Murata S3, Ishiwada N!

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

? Division of Infectious Diseases, Chiba Children’s Hospital,
Chiba, Japan.

3 Division of Clinical Laboratory, Chiba University Hospital,
Chiba, Japan.
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Abstract

In 2010, oral fluoroquinolone tosufloxacin (TFX) granules
were released as the first oral respiratory quinolone for
children in Japan. To investigate the recent trend of H.
influenzae strains with low susceptibility to quinolones in
children, we analyzed the gene sequences of quinolone
resistance-determining regions (QRDRs) of gyrA, gyrB,
parC, and parE of 23 clinical isolates from 15 patients aged
<15 years with an MIC of 20.5 ug/mL for TFX from 2010 to
2018. Amino acid substitutions were observed in both GyrA
and ParC in 13 strains (81%, 13/16), except two strains with
a TFX MIC of 0.5 pg/mL with amino acid substitution in
only GyrA and one strain with a TFX MIC of 1 pg/mL with
no amino acid substitution. Four ST422 strains were observed
in 2018, the detection age range was wide (0-7 years), and
the residential city was varied. A total of 3/15 patients had a
clear history of TFX treatment. Even for the strain with an
MIC of 0.5 pg/mL for TFX, it is highly possible that it
harbors a mutation in gyrA, which is the first step toward
quinolone resistance, and it may also harbor mutations in
both gyrA and parC. Furthermore, several specific sequence
type quinolone-resistant H. influenzae strains, particularly
ST422, may be widespread among children in Japan. It is
necessary to investigate changes in resistance both at the MIC
and gene levels. The continuous monitoring of strains and the
use of antimicrobial drugs in treatment should be carefully

observed.
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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.

RAZIVE 2= F I E T, RIS —7 v F— % GLMA BEWERTHONDE KT —
5 75 OFBVEWFIAR ORI, WO, JHEFLT 70 —FI12 & A GHLOMINIY HA T
VWET. KRTFT—FICK MO [REROMMR ], BHETNVICX DS [BHOME] L) o0
VT FOTF, HWEEEHE FOMED E S RICHIEEO S T LRV TOMBEHIEL TV Y.

Associate Professor Hiroki Takahashi
Research Assistant Professor Yoko Kusuya
Research Assistant Professor Jun-ichi Ishihara
Research Promotion Technician Machiko Zen

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
Kengo Itadera, 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 bioinfor-

matic 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 (FFZERBEEE)

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

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

supply reliable strains that are added new information.
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1. Isolation and characterization of the polyhexamethylene
biguanide hydrochloride-resistant fungus, Purpureocil-

lium lilacinum,

Yamamoto T!, Alimu Y? Takahashi H2%% Kusuya Y?
Hosoya K!, Shigemune N, Nagai S!, Yaguchi T*

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

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

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

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

We aimed to examine the presence of microorganisms
highly resistant to polyhexamethylene biguanide
hydrochloride (PHMB)—a widely used antimicrobial—with
a goal to address public health concerns pertaining to it and
devise strategies to prevent the development of resistance. We

isolated a fungus from a 20% aqueous solution of PHMB and
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examined its morphology and drug resistance profile. Based
on the sequence of the internal transcribed spacer region of
ribosomal DNA, the fungus was identified as Purpureocillium
lilacinum. Although the P /filacinum type and resistant strains
showed similar morphology, the latter had extremely low
PHMB susceptibility and was able to grow in 20% aqueous
solution of PHMB, which eliminated the type strain. The
minimum inhibitory concentration (MIC) of PHMB for the
resistant strain was significantly higher than that of the type
strain and other pathogenic filamentous fungi and yeasts.
Furthermore, we sequenced the genome of the isolate to
predict PHMB resistance-related genes. Despite its high
resistance to PHMB, no genes homologous to fungal
PHMB-resistant genes were detected in the genome of the
resistant strain. In summary, P /ilacinum was found to be
significantly more resistant to PHMB than previously

reported, via an unidentified mechanism of drug resistance.

2. Itraconazole resistance of Trichophyton rubrum
mediated by the ABC transporter TruMDR2.

Yamada T"2, Yaguchi T3, Tamura T, Pich C° Salamin K&,
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FIG. 1. (A) White floating masses in a 20% aqueous solution of polyhexamethylene biguanide hydrochloride (PHMB). Scale
bar = 5 mm. White arrows indicate the floating masses that were observed after leaving the PHMB in polyethylene
containers to stand for more than 1 month. (B) Mycelia and spores of the white floating masses observed in a 20%
solution of PHMB. Scale bar = 20 um (light microscope). (C) Colonies formed from mycelium of the floating masses
inoculated on potato dextrose agar at 22.5°C for 6 days. (D, E) Scanning electron micrographs of Purpureocillium
lilacinum grown on potato dextrose agar at 25°C for 14 days. IFM 63780 (D), IFM 474677 (E). Scale bar = 10 um.
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Background: Dermatophytes showing reduced sensitivity to
antifungal agents have emerged in several countries. One
terbinafine resistant strain of Trichophyton rubrum,
TIMM20092, also showed reduced sensitivity to itraconazole
(ITC) and voriconazole (VRC). The expression of two genes
(TruMDR2 and TruMDR3) encoding multidrug transporters
of the ABC family was found to be highly up-regulated in this
strain. Deletion of TruMDR3 in TIMMZ20092 abolished its
resistance to VRC but only slightly reduced its resistance to
ITC.

Objectives: We examined the potential of 70 rubrum to
develop resistance to ITC by analysing the mechanism of ITC
resistance in TIMM20092.

Methods: The deletion of TruMDR2 by gene replacement was
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FIG. 2. Antifungal susceptibility of T. rubrum strain TIMM20092, one TruMDR3 single mutant (A TruMDR3-33),
two TruMDR2 single mutants (ATruMDR2-32 and A TruMDR2-45) and two TruMDR2/TruMDR3 double
mutants (ATruMDR2/3-33-8 and ATruMDR2/3-33-10) to VRC and ITC. (A) Serial dilution drug
susceptibility assays for VRC and ITC. T. rubrum spores were spotted at different dilutions on SDA
plates as described in the Materials and Methods section. The plates were incubated at 30°C for 6 days.
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performed in TIMM20092 and one TruMDR3-lacking
mutant (ATruMDR3) previously generated from
TIMM20092. TruMDR2 single and TruMDR2/TruMDR3
double mutants (ATruMDR2 and ATruMDR2/3) were suc-
cessfully obtained, respectively.

Results: The suppression of TruMDR2 was shown to abolish
resistance to I'TC in TIMM20092 and the TruMDR3-lacking
mutant, strongly suggesting that TruMDRZ2 is a major
contributor to ITC resistance in TIMM20092.

Conclusions: Our study highlights the possible role of the
ABC transporter TruMDR2 in I'TC resistance of 70 rubrum.

3. The ubiquitous distribution of azole-resistant
Aspergillus fumigatus-related species in outdoor

environments in Japan.
Watanabe K!, Yaguchi T?% Hirose D!

! School of Pharmacy, Nihon University, Chiba, Japan.
? Medical Mycology Research Center, Chiba University,
Chiba, Japan.

Aspergillus fumigatus-related species are responsible for
causing aspergillosis, which is a fatal infectious disease.
Recently, there has been a series of reports of 4. fumigatus-
related species that are resistant to azole drugs used in clinical
practice for the treatment of fungal infections. Some of these
species have been isolated from outdoor environments.
Testing the drug susceptibility of the strains from outdoor
environments is important. In this study, we isolated and
cultured 72 strains of A. fumigatus-related species from the
outdoor environment in Japan. The isolates identified via
morphological observation and molecular phylogenetic
analysis were 4. felis, A. lentulus, A. pseudoviridinutans, A.
udagawae, and A. wyomingensis. The results of the drug
susceptibility testing revealed that 4. felis (6 of 14 strains)
and 4. pseudoviridinutans (13 of 17 strains) were resistant to
itraconazole (ITCZ), with minimum inhibitory
concentrations (MICs) higher than 4 mg/L. The
voriconazole (VRCZ) -resistant strains with MIC higher than
4 mg/L were A. felis (14 of 14), A. lentulus (4 of 4), A.
pseudoviridinutans (15 of 17), A. udagawae (23 of 34), A.

wyomingensis (1 of 3), and A. pseudoviridinutans (1 of 3).
Among them, 4. felis (1 of 14) and 4. pseudoviridinutans (7
of 17) demonstrated MICs higher than 8 mg/L for ITCZ
and VRCZ. These results indicate that 4. fumigatus-related
species resistant to I'TCZ and VRCZ are distributed in

outdoor environments in Japan.

4. An exploratory MALDI-TOF MS library based on
SARAMIS superspectra for rapid identification of
Aspergillus section Nigri

Ban S%2, Kasaishi R?, Kamijo T2, Noritake C?, Kawasaki H>2.

! Medical Mycology Research Center, Chiba University,
Chiba, Japan.
?Biological Resource Center, National Institute of

Technology and Evaluation, Chiba, Japan.

Matrix-assisted laser desorption ionization—time-of-flight
mass spectrometry (MALDI-TOF MS) is a broadly used
technique for identification and typing of microorganisms.
However, its application to filamentous fungi has been
delayed. The objective of this study was to establish a data
library for rapid identification of the genus Aspergillus sect.
Nigri using MALDI-TOF MS. With respect to sample
preparation, we compared the utility of using mature mycelia,
including conidial structures, to accumulate a wider range of
proteins versus the conventional method relying on young
hyphae. Mass spectral datasets obtained for 61 strains of 17
species were subjected to cluster analysis and compared with a
phylogenetic tree based on calmodulin gene sequences.
Specific and frequent mass spectral peaks corresponding to
each phylogenetic group were selected (superspectra for the
SARAMIS system). Fifteen superspectra representing nine
species were ultimately created. The percentage of correct
identification for 217 spectra was improved from 36.41% to
86.64% using the revised library. Additionally, 2.76% of the
spectra were assigned to candidates that comprised several

related species, including the correct species.
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FIG. 3. Dendrogram of Aspergillus sect. Nigri constructed from the aggregated mass spectra per strain by the SARAMIS using
single-linkage agglomerative cluster analysis. A: 5 d and B: 10 d incubation on PDA. The scale bar below indicates the
similarity (%). Broken horizonal line shows separation of phylogenetic clades. Although the branching order was
different, the clusters in the two dendrograms were roughly equivalent to each other and to those in the phylogenetic
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Project for RNA Regulation
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Summary (FFZERBEEE)

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

For innovative therapy for broad spectrum of tumors, we
now target miR-21, which is expressed in almost all the
epithelial tumors at very high levels and has been shown to be
strong causative of cancer through inhibition of many
important tumor suppressor genes simultaneously. Since miR-
21 is one of the most abundant miRNA species in cancer
cells, both high dosage of Super-S-TuD21 (targeting miR-
21) and efficient DDS would be required. However, high
dosage of Super-S-TuD encapsulated by COATSOME-X was
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toxic to nude mice. We therefore used COATSOME-Y
instead, which shows very effective intracellular delivery and
much lower toxicity in mice. We optimized method of
preparing LNP composed of COATSOME-Y, helper lipids
and PEGylated lipids and established the formulation of LNP
encapsulating Super-S-TuD21. This LNP encapsulating
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.
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Merged Project of Respiratory Pathophysiology and Pathobiology
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Summary (FFZERBEEE)

When we consider overcoming intractable infections encountered in clinical respiratory medicine, we
should take morphologically / functionally impaired biological structure into consideration other than
pathogens that cause infection. To control intractable infections, elucidation of respiratory biological control
mechanisms could be essential in regard with treatment strategy aimed for recovery and regeneration from
lung injury. Two major topics have been set up since this merged project of respiratory pathophysiology and
pathobiology was started.

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

2) search for mechanistic functions to overcome respiratory infection.
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1. Selective targeting of KRAS-driven lung tumorigenesis pathogenesis of lung cancer with oncogenic KRAS have

via unresolved ER stress. JCI Insight. 2021;6: e137876.

Shimomura I, Watanabe N, Yamamoto T, Kumazaki M,
Tada Y, Tatsumi K, OchiyaT, Yamamoto Y

Lung cancer with oncogenic KRAS makes up a significant

proportion of lung cancers and is accompanied by a poor

prognosis. Recent advances in understanding the molecular
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enabled the development of drugs, yet mutated KRAS
remains undruggable. We performed small-molecule library
screening and identified verteporfin, a yes-associated protein
1 (YAP1) inhibitor; verteporfin treatment markedly reduced
cell viability in KRAS-mutant lung cancer cells in vitro and
suppressed KRAS-driven lung tumorigenesis in vivo.
Comparative functional analysis of verteporfin treatment and
YAP1 knockdown with siRNA revealed that the cytotoxic
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effect of verteporfin was at least partially independent of YAP1
inhibition. A whole-transcriptome approach revealed the
distinct expression profiles in KRAS-mutant lung cancer cells
between verteporfin treatment and YAP1 knockdown and
identified the selective involvement of the ER stress pathway
in the effects of verteporfin treatment in KRAS-mutant lung
cancer, leading to apoptotic cell death. These data provide
novel insight to uncover vulnerabilities in KRAS-driven lung

tumorigenesis.

2. Pathophysiological Roles of Stress-Activated Protein
Kinases in Pulmonary Fibrosis. Int J] Mol Sci. 2021;
22:6041.

Kasuya Y, Kim JD, Hatano M, Tatsumi K, Matsuda S

Idiopathic pulmonary fibrosis (IPF) is one of the most
symptomatic progressive fibrotic lung diseases, in which
patients have an extremely poor prognosis. Therefore,
understanding the precise molecular mechanisms underlying
pulmonary fibrosis is necessary for the development of new
therapeutic options. Stress-activated protein kinases
(SAPKs), c-Jun N-terminal kinase (JNK), and p38
mitogen-activated protein kinase (p38) are ubiquitously
expressed in various types of cells and activated in response to
cellular environmental stresses, including inflammatory and
apoptotic stimuli. Type II alveolar epithelial cells, fibroblasts,
and macrophages are known to participate in the progression
of pulmonary fibrosis. SAPKs can control fibrogenesis by
regulating the cellular processes and molecular functions in
various types of lung cells (including cells of the epithelium,
interstitial connective tissue, blood vessels, and hematopoietic
and lymphoid tissue), all aspects of which remain to be
elucidated. We recently reported that the stepwise elevation
of intrinsic p38 signaling in the lungs is correlated with a
worsening severity of bleomycin-induced fibrosis, indicating
an importance of this pathway in the progression of
pulmonary fibrosis. In addition, a transcriptome analysis of
RNA-sequencing data from this unique model demonstrated
that several lines of mechanisms are involved in the
pathogenesis of pulmonary fibrosis, which provides a basis for

further studies. Here, we review the accumulating evidence

for the spatial and temporal roles of SAPKs in pulmonary

fibrosis.

3. Multi-institutional prospective cohort study of patients
with pulmonary hypertension associated with

respiratory diseases. Circ]. 2021;85: 333-342.

Tanabe N, Kumamaru H, Tamura Y, Taniguchi H, Emoto
N, Yamada Y, Nishiyama O, Tsujino I, Kuraishi H,
Nishimura Y, Kimura H, Inoue Y, Morio Y, Nakatsumi Y,
Satoh T, Hanaoka M, Kusaka K, Sumitani M, Handa T,
Sakao S, Kimura T, Kondoh Y, Nakayama K, Tanaka K,
Ohira H, Nishimura M, Miyata H, Tatsumi K

Background: There is limited evidence for pulmonary arterial
hypertension (PAH)-targeted therapy in patients with
pulmonary hypertension associated with respiratory disease
(R-PH). Therefore, we conducted a multicenter prospective
study of patients with R-PH to examine real-world
characteristics of responders by evaluating demographics,
treatment backgrounds, and prognosis. Methods and Results:
Among the 281 patients with R-PH included in this study,
there was a treatment-naive cohort of 183 patients with
normal pulmonary arterial wedge pressure and 1 of 4 major
diseases (chronic obstructive pulmonary diseases, interstitial
pneumonia [IP], IP with connective tissue disease, or
combined pulmonary fibrosis with emphysema); 43% of
patients had mild ventilatory impairment (MVI), whereas
52% had a severe form of PH. 68% received PAH-targeted
therapies (mainly phosphodiesterase-5 inhibitors). Among
patients with MVI, those treated initially (i.e., within 2
months of the first right heart catheterization) had better
survival than patients not treated initially (3-year survival
70.6% vs. 34.2%; P=0.01); there was no significant difference
in survival in the group with severe ventilatory impairment
(49.6% vs. 32.1%; P=0.38). Responders to PAH-targeted
therapy were more prevalent in the group with MVL
Conclusions: This first Japanese registry of R-PH showed that
a high proportion of patients with MVI (PAH phenotype)
had better survival if they received initial treatment with
PAH-targeted therapies. Responders were predominant in
the group with MVIL.
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4. Cell tracking suggests pathophysiological and
therapeutic role of bone marrow cells in Sugen5416/

hypoxia rat model of pulmonary arterial hypertension.

CanJ Cardiol. 2021;37:913-923.

Miwa H, Sakao S, Sanada T], Suzuki H, Hata A, ShiinaY,
Kobayashi T, Kato F, Nishimura R, Tanabe N, Voelkel N,
Yoshino I, Tatsumi K

Background: The mechanism of vascular remodelling in
pulmonary arterial hypertension (PAH) remains unclear.
Hence, defining the origin of cells constituting intractable
vascular lesions in PAH is expected to facilitate therapeutic
progress. Herein, we aimed to evaluate the origin of
intractable vascular lesions in PAH rodent models via bone
marrow (BM) and orthotopic lung transplantation (LT).
Methods: To trace BM-derived cells, we prepared chimeric
rats transplanted with BM cells from green fluorescent protein
(GFP) transgenic rats. Male rats were transplanted with
lungs obtained from female rats and vice versa. Pulmonary
hypertension was induced in the transplanted rats via
Sugen5416 treatment and subsequent chronic hypoxia (Su/
Hx).

Results: In the chimeric Su/Hx models, GFP-positive cells
were observed in the pulmonary vascular area. Moreover, the
right ventricular systolic pressure was significantly lower
compared with wild-type Su/Hx rats without BM
transplantation (P = 0.009). PAH suppression was also
observed in rats that received allograft transplanted BM
transplantation. In male rats that received LT and Su/Hx,
BM-derived cells carrying the Y chromosome were also
detected in neointimal occlusive lesions of the transplanted
lungs received from female rats.

Conclusions: BM-derived cells participate in pulmonary
vascular remodelling in the Su/Hx rat model, whereas BM

transplantation may contribute to suppression of development

of PAH.
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Ministry of Education, Culture, Sports, Science and Technology

National BioResource Project “Pathogenic Microorganisms”
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In FY2002, the Ministry of Education, Culture, Sports,
Science and Technology (MEXT) implemented the National
BioResource Project (NBRP) to construct the framework for
systematic collection, preservation, and distribution of
bioresources, with a focus on those that required strategic
development by the national government. After the reviewing
the NBRP every five years, in FY2017, the forth 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.

The project aims to establish a reliable and sufficient at the
collection to deal with infectious diseases carried by any

pathogenic microorganisms.
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FIG.1. Exhibition at the 45th Annual Meeting of the Molecular
Biology Society of Japan.

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

Number of strains FY2017 FY2018 FY2019 FY2020 FY2021*
Collection 626 563 579 386 650
Preservation 24, 604 24, 459 24,899 25,785 26, 435
Provision 1,429 980 1,319 222 1, 246
*:to 31th Dec., 2021
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Cooperative Research of Priority Areas with NEKKEN, Nagasaki University

Project for Morphological, Physiological and Molecular Biological Analysis of Pathogenic

Fungi and Actinomycetes Collected in Africa and Vietnam.
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Under assistance of Kenya Research Station, Inst.
NEKKEN, Nagasaki univ., we are analyzing toxins
contaminating major local grains (maze, wheat) and milks,
and also producer fungi. We found the local foods are
contaminated by the toxins at concentrations far above the
international standards. The result has been announced in
newspapers, and received large attention.

Fumonisins are produced by Fusarium, a pathogen of wheat,
and while wheat contamination has been investigated
worldwide, there is little research on corn, a staple food in
Kenya. In this study, we isolated the fungus and measured
fumonisin production from corn in Kenya.

These studies should contribute significantly to the future of
health care and quality of life for the people of Japan as well as
Kenya in the face of globalization, global warming and

deteriorating environmental and food conditions.

Rl KEZEBGT R AWgEi r = 7 Wi oMW1 %15 C, 7
=T7HEHLNMIER 7O Y27 PEREBLTWS . BES
Ty =7 ZWOFEBRY (23—, hE) RINVI %
EERERTLACHE EBAMT 75 MR M) & F
DOEFEROMNT 2D, O LROZL A, R O%
LGHMEMEREL EHL A EHTH RENRTVWLI LR

oML TE. ZofRIE, Blitho~ 22 I1THH
n EiFshie.

F72, 7RV VIIANEDIRIER TdH B Fusarium H3 ik
EL, MEH ROV TIIIRMICHE SN TV 598,
FZTOERETHAHIA—VICHTAMEIRIIEAL R
W, FIT, 5o 70a—rpbshCESETAELED
7BV VA malE L7z,

NS ORI HIERD 71— s AL, R L, B -
ERFBFOBEADSEL T, 7=7E0) T HAERD
N4 OFEHFERL QOL DOAEFRIC D, FRKE L HMT %1%
TTH5.

FIG.1. Fusarium verticillioides causing corn Fusarium head
blight. (A) Colony, PDA, 25°C, 7 days. (B) Conid-
iogeneses and macroconidia. Scale = 10 um.

TABLE 1. Fusarium sprcies isolated from corn in Kenya.

Region

Fusarium species Rift Valley (n =11)
E andiyazi 5 (45.5%)
E werticillioides 6 (54.5%)
E temperatum 0 (0%)

Lower Eastern (n =41) Total (n =52)
4 ( 9.8%) 9 (17.3%)
36 (87.8%) 42 (80.8%)
1 (2.4%) 1 (1.9%)
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'The project for prophylaxis, diagnosis, and treatment for aspergillosis

and the other mycoses in aged and neonate patients
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This project aims to cope with the intractable fungal disease,
aspergillosis particularly in elderly and neonates, by
investigating the epidemiology, exacerbating factors and
obstacles for treatment such as drug resistance. Fungal
infections in neonates have been an unexplored field of
investigation, and is another target of this project.

The development of azole-resistance among Aspergillus
fumigatus has become a growing serious threat. Mutation in
Cyp51A is known to be one of the critical mechanisms of azole
resistance in 4. fumigatus. We had already reported a novel
mechanism of azole-resistance (Hmgl mutation) previously
(2018). This year, we analyzed the Hmgl mutation in detail
using the CRISPR/Cas9 system and reported it as an article in
Medical Mycology (2021). In addition, we investigated
cypblA gene polymorphisms of the fungal strains isolated in
Japan and overseas, compared them with other countries
(particularly Europe, where resistant strains are frequently
isolated), and reported in Mycoses (2021). Furthermore, we
also investigates the azole-resistance caused by an amino-acid
substitution in other protein participating in the lipid
metabolism, and will present these results in an international
conference.

The investigation into the mechanism of the development of
aspergillosis is critical to prevent its exacerbation. To this end,
we have been analyzing proteins in the fungal cell wall as
candidates for exacerbation. This year, we clarified how the
fungal cell wall proteins interact with the host’s innate immune
system (in preparation for submission).

Through collaboration with Keio University and some other
major domestic hospitals, in the cases of fungal infections
caused by non-fumigatus Aspergillus, the sensitivity of serum
aspergillus antibody testing is reduced compared with the ones
caused by 4. fumigatus, and reported in Journal of Clinical
Microbiology (2021). We are carrying out further analysis on
the detail of the resistant isolates.

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 utilize 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
fumigatus. The continuous monitoring of serum and cerebral
fluid voriconazole concentration was useful for the appropriate
treatment of this severe case. In this year, we analyzed another
Aspergillus fumigatus strain isolated from neonatal invasive
deep-seated mycosis. We compared above two strains using
STRs analysis and the two strains were of different background.
Environmental fungal survey in neonatal intensive care unit is
needed for preventing deep-seated mycosis in extremely
premature and low birth weight infant. Above study results
gave us the important information for the establishment of
diagnosis, and treatment for aspergillosis and the other mycoses

in neonate patients.

e & MR R DE Tl B A DS VIR
WRE (WIBEHERE) X7 AXVELRIETH Y, Kk
HYE T E LR 12 I ZE I A (COPD) o2tk
i B RFSE T AWM 7 A~V )V ZSEDBHEE AT =
ZEML, REBOMRITHEWERI RSV, HIZ
&, BUEHR 2 R ELICH AL TWw 5 COVID-193& 4412 %
DT AN FN AIED AP (CAPA: COVID-Associated
Pulmonary Aspergillosis) 254 bi7=Z &b, 7T AN
FOVZSE DO BEEIIHFMICHEE SN TS, K70
T MIINSOEBOEY ) WMERT, EELERG
LT CTHh BRI (& WCENERITHL TV — N
FAITRT HME) [T 20158, S O IR EKIRARE
Wad.OE LR EREOEREDMITICL D, HiElz
Wik, W, PRIEORFREIC X ) AEREOH % iR
THOTH 5.

THERIZ T ANV FNZRZBWTH &b THRA M
BERY)OOH BN, MIEREICIE, BES DS FE
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F-OP BRI TH D T AN EN ZAHNaBE Y 37 Y
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DHRGBIEDT AN F N AMIRES ¥ 87 HIZE 5T
FHEIN DT % in vitro B £ Win vivo D FEERIZ L - T
AT A% L, £ OB R MA LIRS Z &N kT
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(i SCHEA )
F 72, BRERYmbESE & o BN FEEEIZE T, 4.
Sfumigatus NIV D Aspergillus spp. 12 & % &G TG 2 H v
TR DOERE MR T 52 L ZHLNIIL, WX
L CT#HE 217 - 72 (J Clin Microbiol 5812 T3¥2¢). IR
L 7- B ANPEREARIC DWW T X S IZFE 2T 2 6D T
w5,

AR EEIC BT AWIEICE L TIE, 2hE THAR
T B R AE SR E E A 2 FEhE L, BN 0%
BEHOLNIIL, £/, ANNOFHOERERIZK S
HIRMEGHEZ W & A2 & A, BRI S RGeS %R
T2 L THIS BRI E A o FLR G 90 B 2 &
Rasamsonia piperina D 73 WEIZ I L, i L & XFE L 72,
% 72, B R D Aspergillus fumigatus\Z & B REIE S - K=
FHREBI LT, M & b oK) 3V — ViRE %
REREMICE 5 2 LT, WY REHREEITH Z LR
TREB 2 BB L . S SCAE L7z, REL, HloddReE
WP T 2OV F )V R K G ESE B 2 5 5 S 7
Aspergillus fumigatuskk & ERCHENRE 8 - o 2 JHE B 0 75 e
BRIZ D\ T STRs (microsatellite) f#AT % it L 72 2%, #
LARREHW SNz, TR OER S, BEE - B
AERE T, BREREREZMRERE LTB Y, A lieg
Hia#EE (NICU) O H Tk, BEPOEKIIET 5
WEZITH) L ZETH L TWD . 25 DOMEH I,
BT 20V X ZIED BT - HHEEREI B VT
OTHEELREREZRMIT S .
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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”

l

AMED/JICA HuER B

whlof NG B B R A3 qi i /1 71 777 & (SATREPS)

[ 79 V& HARDZEREZ & & B R IRYSEZ BN 3 2058 &
V77 Ly Akt ey = 7 |

'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.

Due to the COVID-19 pandemic worldwide, we are actively
conducting research meetings and sharing experimental
procedures using remote video systems.

We have already 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

THEKE =
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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 are developing resistance gene detection methods based
on LAMP (Loop-Mediated Isothermal Amplification). Using
several resistant strains, we partially established the detection
method by LAMP and published as an article.

Besides, we examined clinical and environmental isolates of
Candida krusei and C. tropicalis, whose antifungal resistance is
one of the clinically facing problems worldwide. We have
reported their antifungal mechanisms and phylogenetic analysis.

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.
Several medical institutions in Brazil have participated in a

multi-center database of mycosis cases, and more than 250 cases
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have already been enrolled.

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

the soil, air, plants, or natural water).
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B, F RN R ORI i 2 &) & Sl
PEICH T 5 BEFORTNREINT EE 2 EA 2 C
B, TOL) LEEOFIERENH N LBETFH N
5. EoICHMaa Sy 4V AKGHE (COVID-19) &
FAU LRI E RS S BilE S h, $9°F
FTEEHIN TS . —BIRAEEE R LG THE
ERHNWZEPHOLNTEY, TOEKT, FHEERGE
DA Y7 MIEFGTTO AR S THAIZ LB THE
WEEZA.

ESICMATRE, I—0 v GEEZ YD ICPLEE
I\ T ML E LML e ERSIEE 2 ) >
OH 5. 20194, KEICDCIE, iIkd#ELH-F & %
L5 HOMEND S B OO & DIZEANMEEREZ ) 2+
7y 7 U7z BRI EEE O BB, BN 0BG
1b, BHEED EFICE T 2 L3 TFHEINS . ERE,
FEHEMEFLNC K 5 R GE £ D b AN I X 5%
YIEDSINBIEREFBWEOWMEDH L. — KT, 75
VN EDERTORKIZIZEALERHEINTED
T, AHOFEFTHololzd, TORLLFERMIFIT F
SITHENEFHETH S .

AifgeTld, 79V NVoF oy alih v ¥E—F A
KepL L 7 v ¥—F 2AEHEIC BT A EE R
X BIBYIEDERZ W S22 L, iR oM % B
BT BHIEERBL, 7T INIIBIT B HEETE R R IR
DBRFEIE L EET L LTI INEIBITE NV
Y —F 2R E Ul & U 72k 2 3 R G Fe 0 miF 78
Ay b= OWEE BIET.

4D COVID-19D RN % EHED 7280 | #EIFE T F
VAT LRGN —T 4 v IR ERFEAA 2
WIZAT > TV 5.

FASENI BT 2 A O BT OEE Ny — TR
MBETZ TN ERIRESRLRDE 2T TIIERA IR
MLTWS. 34by, HEREMED X F = X A1 EH
IR X o THREZWREEATVRE S 1, PR TR
WEZFET 59 A CEIEZEZETRETH S Z LA
man.

VEDXH) BT INORNERE 2, itik#E s i
WMEOMBZHGEL TS, 77 VN CTHINSN2E
FERESY A4 7O kHE vy, LAMP (Loop-Mediated
Isothermal Amplification) 12 & 2 #iliki & #fE7 LEmsC &
LCHieds L7z, $oPiEm3Em 2 A5 2 Wk & L Chi
IRIMIZRTE & 722 o T 5 Candida krusei 35 & U C. tropicalis
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WZDWT, RN B X O E 2 7 = X L DR EAT
W, IR EITo 7.

7T IVNVENOWIER Y VT =7 DY — vk LTEA
L7z, REDCap CKIEl Vanderbilt K 23BAFE L 727 — & 4
B AT L) 28l UBERIEDORER 7 — & R—
21%, ik CHEREREOIEFAER Sho22oH )

I FE TIC2B0EM % M 2 RSB FHFIN T 5

T2, Zoary—y7ARAMAL, HFREELED
7o ELWRRBAF N v 7 R L, EBIHE RO BRFERE 2
O OWRRIHERR N 2, BB (13, 225, M, K7
L) PO OGHEERRO R BIRL TV 5.
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Generating research infrastructure and novel technologies for

anti-infective drug and vaccine discovery, AMED-CREST

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

molecular structures for the next-generation antibacterial drug discovery”

A B BF 58 B 6 B 37 F) S8 S F S8 B 78 SR 5
EAYE AR IS - B OREE L FBLE 7Y 7 4 FOEAN RO/

[ 363 PR RRAORE B B9 2 R R e IR A BRI ] & K I BUR S S O Al

Antibiotics have helped control various bacterial infections
but have also promoted bacterial evolution to acquire resistant
genes, leading to the emergence of multidrug-resistant bacteria
worldwide. Therefore, a novel therapeutic approach requires
both the inhibition of bacterial growth and the deceleration of
bacterial evolution.

Bacterial evolution is triggered when bacteria survive in lethal
environments, such as in the presence of antibiotics and host
immune responses. Bacteria survive with minimal cellular
activity in harsh environments and re-grow after stress removal,
during which they epigenetically memorize stresses and improve
their tolerance to such environments. Bacterial cells with
increased tolerance, called persisters, continue to infect the host
for an extended period. While surviving continuous exposure to
stress, bacteria gain genetic mutations and exogenous genes,
resulting in the generation of descendants exhibiting new
phenotypes. We believe that understanding bacterial tolerance
is essential for the discover of next-generation antimicrobial
therapeutics.

One of the hurdles in antibiotics development is the quality
of the compound library. We will overcome this hurdle by
using an original, unconventional natural product library.
Natural products are attracting attention as novel resources for
drug discovery.

This project aims to find novel screening targets for

48

infection-controlling compounds, based on the molecular
mechanism of bacterial persistence infection, and identify novel
privileged molecular structures for antimicrobial drug discovery.
Our multi-faceted project will enable a novel and unique
discovery of next-generation therapeutics to overcome bacterial

tolerance and resistance.

PR SRR ORI, £ < M I GAE 48 & ) B &
L7228, ZAIMIE A 7 &9 72 R M E MR GDE D ER % b
AR L7z, BITE, BEAFPUR 3R Tl HIHEASBE 70 MG 1R %
YIED RSB OEE 25T 5 .

IR AL, EEE 7 A b L ABRES T O & %
Wb % REYelE ) MR &, BEE & ARG B AT /NBR
RIRREZ D KT, COBA ML AZRE, EEN%%
M E38, FEilamEENAEEE2TiRE 3 5. WIS,
PR G, RN EFOREZLICM Z 26, 7/
AT VLU I aRFIERIL, FilhRBR 2 RTHEN &
BT 5. 1t-o T, W7 B <l < Hw o fil#HE 1
&, FBEGESR O L 22 5 .
PLEZERIC, REFZETIE THRZE - SRS
72 MR FEBE IR GSRE O 73 F R | &[RRI G ]
D720 OWMARBIEGE AT | 2 Wi e L, 78—
YA Y — % HIHT 2 WHACEIGURGRESE OB~ O FHk
ZHELTWAS.
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Leading Research Promotion Program, Institute for Global Prominet Research

Advanced Research of Infection and Immunity Based on

Integrative Understanding of Host-Microbe Interactions

TFEREFa— N 70 I 2 v MFgERE -
V—F 4 YITWRBER T 7 5 A

[ DR AR EED < RILAURY TRRGeHIEY2 | WEEE LT ]

'The research group, composed of the researchers in MMRC,
School of Medicine, Faculty of Pharmaceutical Sciences, and
University Hospital, was selected as the Leading Research
Promotion Program of Chiba University. The members focus
on the understanding of molecular interactions between hosts
and microbes, especially commensal fungi and bacteria, using
the model assay systems targeting the skin, respiratory, and
digestive organs. The members aim to reveal the molecular
machinery underlying the disruption of homeostatic balance in
the hosts by invasive pathogens, which induce infectious
diseases. The findings obtained from the project will help to
create innovative achievements in therapeutics of infectious

diseases and lead to the improvement of human health.

THRKFETIR, FNTOWNEDEE L & DHi 720787
V—7OfIHEBIRT [Fu— 7o xr Mgk

W] RRELTBEY, Yk ry —HAILE Lo 220
ge7uy s b [“RMEKR OIS R
Y[R Getill 52 ) W gedf e | 23, U —7 4 v Z %t
B 707 MRS, Bz EfiL Twb . K7
07T AT, BREGESTOHBITLELD, K
Frgebe, SEAmigelt, B mbtOmses & L, 4
WEY LB TH HMEORE Y AT 4 L OMENER,
ZIANBAT BIHEEARIC X B EFE O & RYE D5
FEREFE 70 E12 D W C ORENITE A B2, M, THAb
W EEMRE COETIVERREHCTHEIIL, 22
POBONDEEZMAINCERS 2 & T, BYE -
FIEFE DT X = X 0% WS PIT B REAR D
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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 Univer-
sity and the University of Tokyo. Our main targets are “Devel-
opment of nucleic acid drugs using miRNA inhibition technol-
ogy” and “Development of novel NF-«B inhibitors”.

1. Development of nucleic acid drugs using miRNA
inhibition technology

'The miRNA inhibition technology developed by the founders
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 diseases
with unmet medical needs.

2. Development of NF-xB inhibitor

Since the transcription factor NF-kB 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

"o‘ ,.
£ e, .@‘ﬂ,ztc‘.‘.‘

__‘m|Ra
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NF-«B and SWI/SNF complexes.

Mg, 20204 5 AR SN TR - HgURE
FEORERYF v —ETT. E4FHEIF miRNAKH
ERM A UG U2 ERE RGBT ] & T HLNF-«B B
HOMFE] TY.

1. miRNA BHSEH A 2 16 ) U 7 A% e 38 5 B 56
BIZESE S 23538 L 72 miRNA HEHATIE, 3 TI2hfse
R L LCHAZETIOE SN CTH Y, HERROM

SRFHOR ST, BWiHiizfETwEd. Zofihz

I L, EHREOME ST e WIRBISRT

LHMBEHRMNZAEART I #HEE LTWET.

2. NF-«B BIEROB%

RGN NF-xB13% { O RKIERBR DA L ETHEK
FNIEEL S T W B 720, F OIS E 2 #5#%i
INODEBOFLELBENE B EEZONET. L75‘
LA ONF-«BHEHI D%  OENG T, ¥ 7+
{EERR DA TIALE L TWT, Z0AEWEERR R
IREIPHICRATLE Y REDBH Y FT. €2 TH4 L
NF-«B & SWI/SNFHEEEKRE DR ST T ¥ =5 %7
e L CiEmEtitsHIdd7 73V =% v 82 g
(DPF1, DPF2, DPF3a/b) 1245 H L, NF-xB @ [H & #] ©
P EED TV T T,

HP: https://www. mirax-t. co. jp
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2020 Fiscal Year Cooperative Research Program Report

A 2 SRR SRR A

MFRE 20— 1
Analysis of microRNA-mediated human defense
system induce by viral infection

Kumiko Ui-Tei

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

(Medical Mycology Research Center, Chiba University)
Tomoko Takahashi

(Graduate School of Science and Engineering, Saitama

University)

A IV AREETEHEHR SO B microRNAIC L B
E b O#F U WA KBRS DfZEH

FAFET
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WP Y A W ADRERET L L, YA VALV
= NI EENLCIBIA Yy =T 20 RFEL
THINE 2 B 4. —H T, 74 )V A KGRI 7 R
F—=3 AL THET A2 L CREOMBLE L Z &
WHISNTWD, WEIZE DIZTAINVAEEISH G %
SF5, IO ARG S B RERBEEECH 2
D, TRYN=VAPRI LA ZALIE, 2T TR
Thol. TAHBORILERE, VA VAL =%
> 737 M Td % RIG-I like receptors (RLRs) & L CRIG-
I, MDA5, LGP2: o 723 2D T2 Al L T3,
RIG-1 &£ MDASIZ ZNZNEL e o7 AV A%k
RNA % #%i#% L IFN % #5389 2 O 12k L, LGP213 # D%
AR TH 7. AIFZINETOBEICEY, v A

- JLRIBFFE RS

VAL X ) SRS S /- LGP21E, RNAY A L~
VU DOEERNTTHLTRBP EMHEEMHT 52 LT,
TRBPIZ X > THEAK I N AIET TH > 72 microRNA D
EAERAHETLZIEZ RN L. 612, EAEHMPHE
E I N7 mictoRNAIZ L Z2RNAS A L > o v 7hie s
Ll b0, TOBRNHEETTHL TR - AH
HEETHOBHAPFEINDL Z L& A L. AR
TIE, WA VAL RO A 5 —7 20 VIgEE R
¥, AHIEE T 5 poly (I:C) % FH\»CLGP2& TRBP
D EANEH % 4 L 72 microRNA OHIHIZ L 5 #5588
Py T =7 OEROBEWEHIEL 2. £ OFR,
LGP2-TRBPHIHEAEHIC & » THABGEMEDHIIH S b
microRNA FEIZFFBITN 22 Z ki D2 L 2622
L7z, $%bb, I G (Base pairing probability)
DiEVsiRNAIZTRBP £ G LW E 2B 5012 L
7o 2600, ENSAEBHIE T S5 mRNAREL 7 = 7
V= WIZEBTFMERNAY =7 2 U 72X 5Tl
A DHDOEDL LT L o THZE L, miccoRNA-mRNA
oy b7 =7 OFFEME S 2212 L7z, poly (IC) 124 o
CHEEY 3 % microRNA % /i L 72 = T 5 B 4 v b
T—=270%, BMOTEMETH L1220 0b 5T, &EIC
E7 R b= ZAREEINOET % & v ) BRI VGRS
b7z RERIBUE R AR TH 5 .
R "20—2

Development of a novel vaccine for preventing
infectious diseases caused by Cryptococcus
neoformans

Kazuyoshi Kawakami, Jun Kasamatsu
(Tohoku University Graduate School of Medicine)
Katsuhiko Kamei, Susumu Kawamoto

(Medical Mycology Research Center, Chiba University)
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NCTWDE. 2Dz, 77 F L DIETEORSE
PHIFES TV 22, BIR S CIXEBR CHEMTREZR T 2
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Kifsecid, 7V S ay y 20 FEL THMBEHUR &
L CTHIS 15 chitin deacetylase 2 (Cda2) % [E4100nm O
Abgk )/ RT3 A &4 (Cda2-NP), C57BL/6~ 7 A
OFBEMNHEG T 5 2 & THUFFFRIY 7 KB RIIR R E O
FEN ROV TIHNT L 72, Cda2H A Cld A & Mifat
E P O Ca2fF RMIgG M IZ L A EIETE o 72
7%, Cda2-NP TIE 3 72 IgG ) UM IgA D EA B S
7. L L, IgGEADIZEAEPTR2ZEDIgGITH -
fetcd, TV anNy MELTPoly (I.C) ZHFHT 52 &
TTh1B D Cda2iFF 41 75 1gG2e D B 7 LS S L
7o BREC, BB ) v/ SEC Cda28F 214 7 ThIMRL o 45
{LFBEATR S N2, B CTH L2 Db DTl
IFN-yEEAOMBIIBIE S N h o7z, iz, TR
BN EAIIFE Y v 7 — 1T F AT 2 175 72
207 N3y y ARkEH WG FEERTlE, Cda2-NP (2
L 2 G R R EE D SN o 7z

L Eo#EH 2 5, Cda2-NP/Poly (.C) D& EH 512
& o THHZE YU R R AR e O F B Blg S 7
A, 70T a3y 7 AREGER N LT 2 ThIR R O %h =
MR ZFEIIZES R o7z. 55, BTEY Y 5 25
FERE g ~OThMBEO~ 1 7L —2 a v iiA SNk
Mo BRNEZREL EE DI, BOT V2N FADOEHE
SRR 7 R B R O AT 7B R o T
WX 7w,
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1) Sato Y, Sato K, Yamamoto H, Kasamatsu J, Miyasaka
T, Tanno D, Miyahara A, Kagesawa T, Oniyama
A, Kawamura K, Yokoyama R, Kitai Y, Ishizuka
S, Takano K, Shiroma R, Nakahata N, Kawakami
K, Kanno E, Tanno D, Yamasaki S, Hara H, Ishii
K, Kawakami K: Limited role of Mincle in the host
defense against infection with Cryprococcus deneoformans.
Infect.Immun., 88: ¢00400-20.doi: 10.1128/
TAIL. 00400-20, 2020.

2) Sato K, Yamamoto H, Nomura T, Kasamatsu J, Miyasaka
T, Tanno D, Matsumoto I, Kagesawa T, Miyahara
A, Zong T, Oniyama A, Kawamura K, Yokoyama
R, Kitai Y, Ishizuka S, Kanno E, Tanno H, Suda
H,Morita M, Yamamoto M,Iwakura Y, Ishii
K, Kawakami: Production of IL--17A at innate immune
phase leads to decreased Thl immune response and
attenuated host defense against infection with
Cryptococcus deneoformans. ] Immunol, 205: 686-
698, 2020.

3) Dobashi-Okuyama K, Kawakami K, Miyasaka T, Sato
K, Ishi K, Kawakami K, Masuda C, Suzuki S, Kasamatsu
J, Yamamoto H, Tanno D, Kanno E, Tanno H, Kawano
T, Takayanagi M, Takahashi T, Ohno I: A novel Toll-like
receptor 9 agonist derived from Cryptococcus neoformans
attenuates Th2-type immune responses in asthma.
International Archives of Allergy and Immunology, 181:
651-664, 2020.
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Comprehensive screening of inhibitory receptors

recognizing pathogenic fungi

Yasunobu Miyake, Hiroki Yoshida
(Saga University, Faculty of Medicine)
Shinobu Saijo, Sho Yamasaki
(Medical Mycology Research Center, Chiba University)
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Transcription regulation of antifungal drug
resistance and biofilm formation in Candida
glabrata: aiming improved diagnosis and
therapeutics

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)

e E S

This is the second term of our project, and we have
published a paper as we did last year. The abstract of the paper
has been attached below.

Candida glabrata adheres to human epithelial mucosa and
forms biofilm to cause persistent infections. In this
project, Single-cell Force Spectroscopy (SCFS) was used to
glimpse at the adhesive properties of C. glabrata as it interacts
with clinically relevant surfaces, the first step towards biofilm
formation. Following a genetic screening, RNA-sequencing
revealed that half of the entire transcriptome of C. glabrata is
remodeled upon biofilm formation, around 40% of which
under the control of the transcription factors CgEfgl and
CgTecl. Using SCFS, it was possible to observe that
CgEfgl, but not CgTecl, is necessary for the initial
interaction of C. glabrata cells with both abiotic surfaces and
epithelial cells, while both transcription factors orchestrate
biofilm maturation. Overall, this study characterizes the
network of transcription factors controlling massive
transcriptional remodelling occurring from the initial cell-
surface interaction to mature biofilm formation. The gathered
knowledge is also expected to guide the delineation of
strategies to surpass the widespread of multidrug resistance
among fungal pathogens with implications in Human Health

and Biotechnology.

EiE ]
1) Cavalheiro M, Pereira D, Formosa-Dague C, Leitio
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C, Pais P, Ndlovu E, Viana R, Pimenta AI, Santos
R, Takahashi-Nakaguchi A, Okamoto M, Ola M,
Chibana H, Fialho AM, Butler G, Dague E, Teixeira
MC. From the first touch to biofilm establishment by the

human pathogen Candida glabrata: a genome-wide to

nanoscale view. Commun Biol. 2021 Jul 20; 4 (1): 886.
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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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RALTE B RAE O T b Aspergillus fumigatus % T EE TR R
WET DT AIVE N ZREZEINMEIZH Y, FHEIIE
FAZIE G, G T ARV FENVADNA F 7 4V AJERK
WT ANV FNAEGHE§ 5 2 LRSS LTW»
B FRICT A0V F 0 — < ORGSR S 15 TR JE
JIFECH#llgs T b 2 ABBESNTYS . 2D k)
Z,c/w F 74NV LERET BIRETIE, WOhDHE
NS BB T T 2BEA7R S, BGED
JFHRD 1 DI %o TWwhEEZLNE., L2LEDND,
INAF T 4 VAR, B LYY, FUT L D PR
DFM % 5T A S = X LI TH % . RIFZET
&, NAF T 4 VAT DL ZHHEE T EREL,
PLER RN & OB @2 5252 82 HIWE T
% . 20204F-FE T, 4. fumigatus D 48T 70 H &G L 72
714 FRNA K9 % pooled oligo DNA % CRISPR/Cas9

7 LEBANC X B EFEAD DD T T AI R

—\Z7u—=r7L, 79AINITIATT) D%
1To7z.

WE4E & £ T, CRISPR/Cas97 / 4 il 8 BT % A. fumi
gatus CIGH L, R —Fr v —LfllaabEs:
CRISPRA 7 ) == ¥ 7 %479 2 LI & o T, MHEHFAE
TOEBICVHEE FHEEINDBLRTONGEHAL T

7o, RAEEEIL, CRISPR 7 4 7T U ICIF AT 5 A HE A
BEHEH & LT, Af203%0 7 ) ARHIIZa— FERT
V5 LS N S 29840 IL T D ) H9,807HAL T 12D
W TEEE L, negative control & L CH/ ABLHI FIZAETE
L72WEH & AT, 10,403F#4H 9 pooled oligo DNA %
G L7z, AL 72 pooled oligo DNA % CRISPR/Cas9-X
vy —=12ru—=r7 L, KIEHNEB1O-beta#k 12 TEH
W9 %52 LI2KYCRISPRT 4 77 %1’??‘% L7,
pooled oligo DNA @& A %5 % f1~X % 72 & 12, CRISPR
FA4 7Y DA A FRNABLKI DA %PCR £ 0 g
L, AVIFy =229 —MiSeqdb L<idF /KT
=27 T H—MinlONIZ L 27 > 7)) 3 Y fgNT %11 >
7z WA, 10T 4 75 I) H11210,371FH D FL5)
MEFNTNE I EDHERT éméTLf:ﬁﬁ'ﬁ]J@% 7%
EHETECND 2 & T HERY “Cféf_. T, TEELL
CRISPR 7 4 7' 7) % A. fumigatus\ZTZ B #x# L , CRISPR
A7) ==Y TERMET A2 LY MEREIZE
BT BT TP MREREOMHY Bia T,

7eRE 20— 6

Pathophysiological analysis of aspergilloma

Masato Tashiro
(Department of Infectious Diseases, Nagasaki University
Graduate School of Biomedical Sciences)
Katsuhiko Kamei, Akira Watanabe, Teppei Arai
(Medical Mycology Research Center, Chiba University)
T ANILE O — 7 OfRREMET
ZEAWRIN
(Bl KA R e R Bl A S I ZE )
BT - LD - s 8P
(FEERFEFEAFEL Y 5 —)
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AR S

TR AT, BT AV EN ZEOREHD 1 O TH
BT AR F O =< TEPL L 22REE ERYICY Y AD
B FICHBLL 728 7 VOB L7z RET IV 2
HTHZLT, TANNVFU—<IIBITLT AN F)N
A DR LH TN OFFHT, B £ OLEAR RIS O FFHT A5 g &
ol

20204F 1, FERERFEFESIL L v ¥ — BIRES:
FEPEF & D r G Tzl niogiA () F MR Y VEAS
T ALY —@EnT) KA Aspergillus fumigatus, laeA (kAR
A RE W RE LR T B K ) R ABA. fumigatus >, A
Sfumigatus D " IRAHFED DT A OV F O — < DIFREIZS-
25 RBOMN & D7z Fe 4k, in vitro TYER L 7214
ERAEE~ Y AOR TRICEERET S L, 1:EMK
IR EE RS EERABL T 2 2
L, laeA K$EME & gliA RIERR O MIRIZ 581 % Bk & i
L7z, ZOREE, lae A RIERRTIZBME & L LA S 2012
MMREENET S22 2 RIBL, e o kAH7E
WSHRR I VT TH B Rk SRIE S 7z, gliA xR
TR TR O MR R EE DK - 72720, Bk O
BEOERIIFEO L7z,

E B2, TERFEEEEENTEL v & — R IEGE S
B X035 727272 GFP I A, fumigatus\Z X BT A
NRVFO—VETFINT AFER L, BFRFICRES
NTW55%in vivo4 X —3 >~ 27 A5 24 IVIS Lumina
TI2E 27 ANV ED — < OIR A S % W
L, BRNICHE L 7ZHERE 940 HBIES 5 2 L2
L7z, EHITHEY BRGSO 2 Mkt Th 5 .
RFEE "20—7
Rewiring of the regulatory circuitry underlying
the expression of key fitness attributes in major

fungal pathogens of humans

Alistair J. 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)

THEKE =

5

e E S

ATay ey ME, FAEHLPERL 722 =— 2 2l
MaztkavrziarziER LT, Candida glabrata & Candida
albicans KRR L A b L A O# e % §ill1H 5 5 Fi 85 [ o
LW TR EZ S 223 5. FIFE 1 ERIZ, 5%
OWfsEsERE BWICKE O RBBE 2K ETH 5
Wellcome Trust DFEFHIZ AL T, T KRR & ME 2 A —
WEBREMED RS Z & o THEZOERIZOW TR
R L7, PFERIZOWTIL, TERZEEREAZE L
YE =BV, M ika L sy a v odh 51,000
WEHWTANAL ANV =Ty MEFTOSEMHE £
7o ZHOMABIRZ R ERE LI IREETEHROE HEE
MEST LA HFFEE LT, 7/ 2WICHARAENLTY
% 9615 #H O signature tag sequence & AW T~ A 7 107 L

10000
*® 2
1000 < “}\;":g o
:‘o‘ o'f:
o ". * 9

100 e ®

Reads

10
y = 1608.5x - 68.037
R*=0.5974
1
0.4 0.6 0.8

E.0D& Y — FHoER

AERNGSICE > TEES L. Lo, KaLbr s
> 1213 signature tag sequence 23 AH A A E LTV 2N 728
W LS D0l o7z,

96well 7L — b & F THRIFR 2 52828 L, OD600
MER, @REEZEAS LDNAZ BULL 1 )L 3 F kit
¥ — 27 =% —Hiseq & HWTHRRICHR T 2 TRHE
HRif~ — 1 — 3R ABLEIR O Y — 7 20 A) — ¥l
EL7. TR, ERAKEOOD &) — FEOMIZIX
R2=0.6DKEEMR (K) T, HEWHROEEASY — P&
LCREND Z ERMERR SNz, EHICBFO L
EE 7 D IRATTRE R BREASI6 LLNIZBRE S e 728
#94,0008k D [ EFEAT ASTT BB PIRET T TH 5 .
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H7eRE 20— 8
Analysis of mycovirus affecting secondary
metabolism in Aspergillus species

Daisuke Hagiwara, Syun-ichi Urayama, Akihiro
Ninomiya
(Faculty of Life and Environmental Sciences, University
of Tsukuba)
Takashi Yaguchi
(Medical Mycology Research Center, Chiba University)

Aspergillus EEID R HICHEERITT Y
A4 A1 IV ZADER EF/IT

AIERH - Wl — - R
(LR F A A B R )

RITHE
(THERFHEREFMIEL > 5 —)

e E S

~A T AN ATRIRE fE IS EeBe A& L, A3
BERBIC K E B2 RIZT T EPHEERES N T
B RIRRIERMEEW ORI, WEEERFT L LT
OFRECEN, BroEXRTHHAINTWSE Z EH
5, R TIEARKRE ZRABHIS T 5~ 4 a3y 4 VX
DB RRN RS L2 HE L.

N E T, 155D IR SR Aspergillus fumigatus @ 3 5
EL7ZZBERIZBOWTIRED 7 1 VA& ® B L CTw
L. SOOI R 2 INTC, RN EHLEER T
& % A. flavus, A. parasiticus, A. ochraceus, 4. terreus D71194
Mz, TERFERESEY S Y = o5l T
RERERZED. v 1 a7 A VAR, ZHROK;
WA, O SRNAZ I L, 778 — 2 7V ERIKE)
WX DHE L., TR, RNATAVAHREE Z &
NDHINY FaiR L7eRIE A favus - 13.9% (10/724k), 4.
parasiticus: 65.8% (25/38%k), A. ochraceus: 25% (5/20%k), A.
terreus - 20.3% (13/64%k) &7 o7z, T F T, EHOH
(2D A 3T A IV ADORBIEERR I TR & Bl 7%
WOREEZEIZ X0 dspergillus B RIZBNT, v 4 37 A
WAD—EDE G TR &R L TR FEEDW S 22
ol Gl 7 AEITICE D BG4 VA D%

56 THRY: HREEFNE

WIE, VANAZERELIZTANVAT) —RRE/FRL
T ANV ADHIEN X B 1E E O RAH OE T T
5.

RRE

1) Chiba Y, Oiki S, Yaguchi T, Urayama S, Hagiwara
D. Discovery of divided RdRp sequences and a hitherto
unknown genomic complexity in fungal viruses. Virus
Evol. 7(1), veaal01 (2020)

MREE '20—9

Establishment of an assay to evaluate

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)

in vitro CO MY 357t > ESMFTMEEOREL

BRI
(5 1 35 FE RS- BRI S R 2 P )
BIZ

(THERFHEREFMIEL Y 5 —)

A

M) aFe I, BEORERENT I ERFEL LTH
SENTWS . AFE TR URHEZT & $THIERDS -
Va7t O—FETHLTHXFT =NV ) = VEFEET
LZENELALNTYS ., HATYH, RIERIESEIC X
LIRH CREEEAEB L OFIUEE D) ANEO BRI T AT 4
XNV ) = WERIZO BN L Z S, IEFEICEE
WreEnbHEHETHL. M) a7+ 2 HHIZ200f L E
DOILEWETH L L L —DODHHTHL. ThHDH
% BRI - bl A e LT, B sEsiiie 2 w
TTENHRE SN TS, Lo L, BiE v ik
BWTi, EERZOFLEOEMS 2 EOMENDH
D, RIS Bk E o IR IC LY,
TR AR T, TOMEN R LD LV HESL D
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5.

RIFETIEZIDOL ) BAZEBEFLTIY) KR 720
12, in vitro IC BT 5 MY T 7 & VO T O %
Hig L7z, AT ) a7k VIR FERHENE
WHECH 25 v HARMEICELERY , Mk - #
FEIALEWE L O BT % T2 e Lz, £ off
B o F > b & H W C0.5mLPCRF 2 — 7 TO UG
Ll & BERIG RN E 12 X B EE - i {E 2 0k 2 R
L7z, $KEEEZRT N a7 Y EIHIET 5720,
EHICHE D, KEST M= MY VICER L b
JartYHTOFHAPTRTHL I EEHL 2L L
72, RWEBE TS L2 5 EHE b)) 2 7 & OB
WK IBHTE % EWRFT 5.

MREE 20—10
Elucidation of the mechanisms of azole
resistance in dermatophytes

Tsuyoshi Yamada

(Institute of Medical Mycology, Teikyo University)
Takashi Yaguchi, Sayaka Ban

(Medical Mycology Research Center, Chiba University)

BERICIES 57V -V REREMRE{ED
PFA DX LOFEN

HIH
(R R e > 4 —)
RHEE - s 2h
(THERFHEREFMIEL > 5 —)

e E S

HRE A O A3 WM U 72 B PR 53 BE 198 T8 Bk Trichophyton
rubrum TIMMZ200921, 7 v ¥+ 7 1 > (LT, TBF) I
Mz, 7= VRMERETH LA 73+ V=) (U
T, ITC) BLOKRY aF+v'—)v (BUF, VRC) ISR
TR, HEE LI, 7 AT T Ta—F0%
&, BEEDITC - VRCIVE AL O B R OFHT % 8 2
BT, 7V VOPRERE R T 6 Mo T AR —
% —(MDRI1, MDR2, MDR3, MDR5, MFS1: X " MFS2)
ZHRMLZ. ZLCABCEIN TG YV AKR—4—Th 5

MDR3%STIMM20092 T#FIZEH L T\ 5 2 & 222X 1k
D72 LHALEYS, I2a—% 2 FEMBLEEZFY
AT D fE 5 VRCIK K 2 b o F 2 K13 MDR3 O 38 5 58
HThH2b00, ITCREZHALIIZHNO b T > AR —
=G L TWD 2 EAE RSN, 22T, 5
D6HMOIEHIPEH + 5 > AK—% —D 5 b ITCHEH B
Bex AT A WEEMEA R M S 717 MDR2, MDR5 B & O
MFSLIZOWT, O 2 —% > M EFH L 728550
TBAT % 1T o 72545 %, MDR3E W UABCHEL » 5 > A K —
& — T & % MDR2? # F 38 31 25 TIMM2009212 B 1+ %
ITCIREZHALO FZRTH L Z L L 7.

HRE

1) Yamada T, Yaguchi T, Tamura T, Pich C, Salamin
K, Feuermann M, Monod M: Itraconazole resistance of
Trichophyton rubrum mediated by the ABC transporter
TruMDR2. Mycoses 64: 936-946, 2021.

MREE " 20—11

Identification of transcriptional regulation of

CgATG32 in Candida glabrata

Minoru Nagi
(National Institute of Infectious Diseases)

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

Candida glabrata\& 13 ~<~14 b7 72—
HETFATGI2NE B 5 &t 18 D fEHH

mR fe
([ 7 G E W 22T
HAEHG - RS - WA R

(TERFHEREFMIEL Y 5 —)

e E S

IR E Candida glabrata \3FRRKZTFTI Py FY 7T
HEIRWA— b7 77— (A M 77 V—) ZEEILEE
LY, ZOEEHEEEIIAHTH 5. SRZT TR
EOSHEML, ¥ A 77 V=2 TH 5 ATG321275 H
L, ATG320 3B 2 5 2 2 & 2 KTt 0 B
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B & L7z, 20194 % & TS, ATG32D B E 12 VB 7
THE—Y —HEOFEZIT, TOEBIIHET A8
B i (27 2 BRI 52 L 72 20204R 21, & i
5 2N HOBRF R ZER L, ATG325BURNT %
1ol ZORE, TXV 1) KRX 7 L7 —¥XRNID#
EFBIERIZ BT, BAFLE T T D ATG3258 BN %1%
BransdZ&r Bl L, ATG3 258 BRI 12 B\ C XRNI
PERARGE Y 7L v =L LTl EARBS N
72 HA% 7 %I L 72 XRN1ZE Bk 2 (E L, 7 = X
ey BT uvF URELRET v A 21T
7o kG R XRNIG AR W ATG32 E R IS 245 A L T
W ZEAIRE S 7z BUAE, XRNIO RNase {5 74 &
ATGC32ZEBHEHDOBARIZ DOV TN T S

M7RE " 20—12

Editing by CRISPR-Cas9 of ergosterol
biosynthesis in Aspergillus fumigatus: Effects of
sterol composition on fungal growth and
development

Ruoyu Li, Wei Liu
(Beijing University First Hospital)

Yoshitsugu Miyazaki
(National Institute of Infectious Diseases)

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

g7 LRE % B\ - Aspergillus fumigatus |
¥ % erogsterol £ & B G F DHEBERFIT

FOAR -2 G0 )
(LR — BB R B2
EALE
(I S7 R SAE R FE T ELH 1)
BITE - Pl W - BEEE
(THERFEREANEL Y 5 —)

A

T ARNWEN ZEZBERDIL L, FRIARTH S
DG, WATRLIEELRERBIED—DOLEZD
No. FfE, KEEOFNERTH L7/ — VT2
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L, K T & % Aspergillus fumigatus H3MHVE % 77§ &
Vo TETHEY, HILVHHEEEDOHENLEINT
W5 TV VERIEE R MR O F RS T d S ergosterol
DEWEAHEST AL ICXVEHE5ET 5720,
CYPSLMR T DZEIREEN T = VIR 5-§ 5 Z
EDS I 7% 5 TE TV 5D, ergosterol A LHEER & i
P& OBEIZ DWW I RBROMEN L (IR ENT W
5. T TR TIE, THhETHEMICHESL T2
W CYPS1D T DAL T DOHERE R 4347 L, FrBlbie i 3k
DORFEDYEE b 2 &% BHIFY .

20204713 24 9, COVID-19® pandemic 2 & 1) # &, H
AL HWIFRIHE K & LA U720, BFFE O BT
DI 2 IREE S e 7oL B K D FR 4 I B ST g &
%o 727205t % BilG L | ergosterol A2 & L oD N s T )
CEERORN % T 5 127> TEAROBEIERTE L
L THERES 5 HMG-CoABILB R O 21T - 72.
OHMEL T HnglZEREMES MY 7V — Vilf %
A. fumigatus DEEDPHKNTB Y, BAE, Hmgl 512
L% MU TV = VIE A. fumigatus \EIFRR 2271 H & 4
DTWDZ DT LND. A fumigatus D HMG-CoA
#ICHEF X, Hmgl & Hmg2? 2 D HHEAES % FA3H 5
NCTW 225, &, 20 2 Disozyme DAIILELIZ BT
LB G L7z,

bmg]?: hmg2? SEU R 2 AT Lo R, B E ICBEE
BRI D Y gl EMIZHEB L TWH 2 D bhro
7z. % Z T hmgl® promoter % 5 11 & 5 Bl promoter |Z
B L 7R 2 B L, Hmgl SR IS LZET
% IRGE L 7245, A fumigatus OMNE A2 Hmgl A3
T DI LR SN, FARiEmT).

HRFEE 20—13

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

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

Akira Watanabe, Katsuhiko Kamei
(Medical Mycology Research Center, Chiba University)
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Aspergillus W % 35 1% {4 5 b 4 B 4% O B 7 )
T - BABHE OB

SAHEF - HER

(] 32 e b SR U Be P e & > &7 — IR 2 R
Wl - mE

(TERFHEREFMIEL Y 5 —)

e E S
20134F DWFEH G 2> 520214F 3 H £ TOMIZ, E7Z9%

W AR SO B O Il 2 JB R 3 O T SGE IR A & K
SNz Aspergillus E 72\ 3T W O WM & - Ktk T
WERFLEW R AL v & — 12T, 21 E THP388
PREE LT b . BEEREN 7 A~V )0 ZE B E T
TRAR > & B & 72 Aspergillus 0 T T ) 56 5 1) | 214
T MR U, 4 fumigatus Py 1£104441208% 12 2\ T, 4.
Sfumigatus D7 " — VI TERRIZ EAETII83% TH - 7277
7= VB COMREEIZ21.3% IS LA LTwas T &
TRERRL 7.

FAEE,ORE R B LZETFREICOWTIE,
20144F 7 H 7520194 8 H OIZ, HEIREEIZ BT 1T
W ga i & [ SN I8RO F R OFE &, FiK
i & OB Z R L7z, ERNEL7HIT, BIE2 S 8
ek, SELHEREN S 2B S, WiEiEATe
O %7 AR, XY orAasr 28k, A3 asnh
T, TITNITTE Y T T Y, T ANY Y LR

R OFE S N7z, & TOREFDMIERERE (BIHM
A% 2 61, Rl SERE R DURR AR S B, U8 SCIRARAE 2

B, MR MR 2 2 61, S ZmE LB 258 L CTwi.
AT TS 7 OFERITT LV ¥ — S T E DS 1
B, 12 PR B E B R 1 BIER D, 2 O o fiE 51 1%
colonization & &z H 7z,

FFRERX

1) Keita Takeda , Junko Suzuki, Akira Watanabe, Teppei
Arai, Tomohiro Koiwa, Kyota Shinfuku, Osamu
Narumoto,Masahiro Kawashima,Takeshi
Fukami, Atsuhisa Tamura, Hideaki Nagai, Hirotoshi
Matsui, Katsuhiko Kamei High detection rate of azole-
resistant Aspergillus fumigatus after treatment with azole
antifungal drugs among patients with chronic pulmonary

aspergillosis in a single hospital setting with low azole

resistance. Medical Mycology. 2021; 59(4): 327-334.

M7RE ~20—14
Development of molecular diagnosis of
antifungal resistant fungi

Maria Luiza Moretti, Plinio Trabasso, Mariangela
Resende, Angelica Schreiber, Cibele Tararam, Larissa
levy, Erivan Olinda
(School of Medical Science, University of Campinas)
Marcia Melheim
(ADOLFO LUTZ)
Akira Watanabe, Katsuhiko Kamei, Teppei Arai
(Medical Mycology Research Center, Chiba University)
Tetsuhiro Matsuzawa
(Faculty of Nursing and Nutrition (Siebold Campus),
University of Nagasaki)

AT S

Infections due to triazole resistant Aspergillus fumigatus are
increasingly reported worldwide and are associated with
treatment failure and mortality. The principal class of azole
resistant isolates is characterized by the presence of tandem
repeats within the promoter region of the cyp514 gene. We
developed e a Loop-mediated isothermal amplification
(LAMP) assay method to detect the tandem repeat insertion
in the cyp514 gene promoter region based on novel LAMP
primer sets. Our method is specific, rapid, and also provides
crucial insights to enable development of novel antifungal
therapeutic strategies against severe fungal infections due to

A. fumigatus with tandem repeats.

FRERX

1) Trabasso P, Matsuzawa T, Arai T, Hagiwara D, Mikami
Y, Moretti ML, Watanabe A.Development and
validation of LAMP primer sets for rapid identification
of Aspergillus fumigatus carrying the cyp514 TRy azole
resistance gene. Sci Rep 11(1): 17087, 2021.
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H7eiRE " 20—15

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, Noriko Takeuchi, Misako
Ohkusu
(Medical Mycology Research Center, Chiba University)

/N ERBRH (B3R O 2 B AR B O L B
St & EHTM, 5 & OREEET T 5
e

YO
(FHER &b Bk dEF)
AMBEEREZ - M- - RISk -+
(TERFEREA L > 5 —)

AT S

AR F T 2 8E (TFLX) oA » 7 v 2 FHE
IRGTHERRIZ G- 2 5 B2 TRDLEWNT, FERI L
Bel2 BV T20104E~20184E DA IZ, /NS S0 S L
7oA YTV HFHED ) B TFRX O MIC 20.5ug/mL O
16HR 12D W, F /1 i P o g $H 38 (GyrA, GyrB,
ParC, ParE) ZR DA IO W THET 21T - 72, 168k
13#k (81%) TGyrA & ParC DI IZEENFED b1,
3 H10BR 1A MIC lpg/mL B b % 7 L 725, 3 #k I MIC
0.5pug/mL L RMETH - 7z

MLST 47 T, 2018443 HERE D 9 © 4 #k2A3ST422 &
F—Td o728, FlC i LR ) ) B EILED
Lirolz. RO R, MIC 0.5ug/mL O TH o T
b, MROLELZFTHMBH Y, £72, FEOSTH
PEEGHESNTWEZ ERnS, 41 VTV VRO X
70 YEFPERDIICOWT ) B L T BEEAVRIE
In7:.
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FRER

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. ]
Infect Chemother. 2021 Mar 1:51341-321X(21)
00062-3. doi: 10.1016/j. jiac. 2021.02.022.

HRFEE 20—16

Functional analysis of RNA-binding proteins in

antiviral innate immunity

Takashi Fujita
(Institute for Frontier Life and Medical Science, Kyoto
University)

Hiroki Kato
(University Hospital of Bonn, Germany)

Mitsutoshi Yoneyama, Koji Onomoto

(Medical Mycology Research Center, Chiba University)

IV ZABREEFZEICH T SRNAKE X
>IN B DOYRREREN

T HH i o
(FHRRFE 7 A IV A - FA R FEAT)
IEgEEC (R > k%)
Kietk - RE A
(THERFHEREFMIEL Y 5 —)

A

KRG T, SEBFHEEWIZB T 2807 1V 2 kG
FEIIBWCEELRZEZHE) 74 VAR —Th
% RIG-I-like 224 (RLR) 12X %7 1 )V A RNA#HID
ST RERE & A FRREE IS OV OBk L T A T o T X
72, 20204E FE o fiffsE T, Do LFEBFZE TR L Tw
oI vy — 7 xu v (IFN) BT O % 8 S
HAHEERNAK G Y VS BICET % 5T, F Ok
FEAT 2 MkFE N L 72 M40 TId, BRI T oM I
BWTIFN 70— — itz 85 2 2 &2 5 5
THH—FHT,RILROFWRY 7+ VT 5T 5 =407
(IPS-1/MAVS) R #EE KT (IRF-3/7) OiGMHEAL % £
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FEL W L) FBHS T, VA VARSI L -
THESN LMW A L A Ek (SG) IZRLRR ™ A
JWARNAEHFGHET LT &5, RLREF R L T A
WV ARGEE RS L T B IR R I iz, —
J7, CRISPR/CasOl= £ % 4/ JAHC £ 0 fEH LTz
)y 7T bRy AW T & S EM & BT % FE
L,ABIS Y7V oy L VA (TAV) % sy S8
723 E02, BB L2507 A )V ATEEASBHE 1298559 5
I TAVIEZ T 5~ 7 ADELF DI S 2
0, TORFHHY A ASE O T EE A 1k E
IS 2 EDEERL AL THREE S 7.
MRZEE 20—17

Pathological analysis of invasive infectious
disease due to nontypeable Haemophilus
influenzae

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

Naruhiko Ishiwada
(Medical Mycology Research Center, Chiba University)

MR A DTNV I O YREICK B BREMRY
fE DIREEMRAT

(N KRR A BRI e 72 )
A E

(THERFHEREFMIEL > 5 —)

e E S

20204F- BE 1 WP A REHAE R O ISR A > 7 v >
Y& (non typeable Haemophilus influenzae : NTHi) & T-3%
KB EEIE L v F — 06505 L TTHW 722 584K
GEHBR OB A I\ TNA 7 4 )V A DFEAERRIZO W
THET L7, 9 REMRO S TSN R E L ORIE
V2B S B bexd, bexBi#AL T, B L U Cap (a-f) #IZF D
AT 24T o 72, RECEETFOWRE SR {, MmEER 1 »
TNVIVHHTHD L RMERLZ. TNHORKEEY H
WTNA T 7 AV A FELEREDfFEHT % Plate assay & VT

1To 7z, MR GeAE 3k O NTHI & g L, 2 38R
GeRE IR ONTHiE N A + 7 4 VA% % R L T
72 N F T AV ANOIRVIL &2 MERR S 5 7260 IR AR
FKONTHi 1 #z REEEGER K ONTHI 3 # %z Xt
% & L T Drip flow assay & 17 o 7z. Cover slip I IZTZH &
NTz/NA K 7 4 )V I @ average thickness, biomass & F#S
% & & B IZLIVE/DEAD stain THefs LNA 4 7 4 L A&
NOW D5 B L CHEREOE G %5 L 72, REE Y
it 13K NTHi |3 average thickness, biomass & b [0 g7
NTHi L B L TEETH Y, N4+ 7 1 VAN E
INIWOBELE L, BRED SAERPELLELH
LTz, @E, N4 4 7 4 )V AN quorum sensing
L2 & 1) autoinducer % /- L THWEITHIH S 528, B
BE R GR e o NTHi 38 H & 12587 5 Hl R TN A
T 74NV AOHEEITo TV AT E 2 5, 77
INAF T ANVLANTRHELDPEE L T L REME D E 2
LN 7-OBERTIEH L TN EZIT> TV FET
H5.
f7iEE ' 20—18

Elucidation of antifungal resistance mechanisms
in Candida auris

Taiga Miyazaki
(Faculty of Medicine, University of Miyazaki)
Maiko Kiyohara
(Nagasaki University Graduate School of Biomedical
Sciences)
Hiroji Chibana, Michiyo Sato
(Medical Mycology Research Center, Chiba University)

Candida auris DT E RS 4#EF D fZEH

EgR ]
(A )
i T
(R KA BRI BT IR
AVEREH - PERESE A
(FHREIHIE T S > 5 —)
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MR

AR PLE R STV % 7RI Candida auris DT 7 N7
LA 2 H it RERE TR L 2 o T % SLECH I 4
C. auristRIZ L D REM S © T FREITBILENE , B
72 TGRS DRSPS LETH D . C aurisDF X ¥ T4
¥ ARIEMERT & LT, EHIENTH 5 FKSHEIET O
S63FZREAHON TV B, BT I/ MEREAL
T2\ CoaurisTf PERR S BRR 3 8E S LT 5. ABFSE
T, FrBEEHTERE T 5 5 W ITBE T AR 2 [7E
L, ¥v 74 YV RENOERTFLHONIIT L L
ZTHBE L7z,

CNFE T AT, S63IFZE 5 2 F572 72\ C. awris IR
STHERRR S, AN PEIZ B G-9 5 & PRSN L HBLEE
FEREPRFEL TR 5. THOEEBEETORE
ERRL 720, 7 L&A CRISPR-Cas9% C. auris
TV L, BRI BT 2 1A 5 2 LI
L7z O NERIEARE F ¥ 714 Y REFIET T
BT D LR R L2 &, URLRIG T A RDLE
I PEIZBI S LT b 2 EdvRe S N7z CGRER). ik
DBETERS FROMEL RS, 5l & e &Rz
DTV,
M7RE " 20—19
Development of novel therapeutic approach for
skin 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)

BREEHZHELIN-DR
FF

8 —RRPFETARED

LNTREES
(KBRS - 7y 5 4 THigEE 5 —)
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eI
(TERFERESA L > 5 —)
e =
(TIEREF - REgbedE et seke)

AT S

FrlzInTTOMEIZLY, BFELIEH O E TIX
W7 N KW (Staphylococcus aureus) D7 F 7 Lt v
YHBIIERPFEIN, HiESNnAE—HT, T b
Y — 52§ ¢ (Atopic dermatitis, LLF AD) D 7§ Tl
FEREDSHERR S, BE KDDL > T A TTREMEZ A
L, iy L72@%0  Boffix, TR/ NER A3 4 o
B — MWFZETERI L 72 8. aureus WMEFI2TOM & &7/ 4
=X AT, BB L A S 6 7 HICHE—7 0 —
YR LT A, KR &, ADFSIER JE T
DFFI 7 ) ZEALDTRIE A B S N &
L7, ZOHR, EREECOR, S. aureusD 7 ) I
BT Agr 7 4 T Ak v v v FHEIRICER ) HE S
NLEVHIHGE RN L7, S OEEIIRRFE LT D%
BThHY, FEEIRERETIE, 2% 1 7 B2k,
6 v H TS awrens DEFIIHA L7z, v~ 7 AET I
T, BEMBE O, AgREHKZH TR L72E 2
By Agr 7 T bk T DFEBIN, BE DA I
VHTH Y, ADICBIT B RHROFEREIZEG L Tn5b
ZEDIRENT.

R

1) Nakamura Y (F2 [ 1838 < ¥ & — 4 )* O Takahashi
H*, Takaya A*, Inoue Y, Katayama Y, Kusuya Y, Shoji
T, Takada S, Nakagawa S, Oguma R, Saito N, Ozawa
N, Nakano T, Yamaide F, Dissanayake E, Suzuki
S, Villaruz A, Varadarajan S, Matsumoto M, Kobayashi
T, Kono M, Sato Y, Akiyama M, Otto M, Matsue
H, Nufiez G and Shimojo N. Staphylococcus Agr
virulence is critical for epidermal colonization and
associates with atopic dermatitis development. Science
Translational Medicine 12(551) : eaay4068. 2020.
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M7RE " 20—20
Characterization and ecological survey of

phomopsin-producing fungi

Toshiki Furuya
(Faculty of Science and Technology, Tokyo University of
Science)
Takashi Yaguchi, Sayaka Ban
(Medical Mycology Research Center, Chiba University)
Maiko Watanabe, 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)

HESFRET Y CEEROREBERIS UL
R

R A

CRETHARRAEHL T 24T
RITEE - 32

(THERFHEREFMIEL > 5 —)
PEIRACT - AR

(] 37 = e B (R LR E 22T

WA —it
(3795 BEpR s AR U B )
Wl 2
(Fasg - £ SN ST TR
BRI
(7 [ 8 R EE)
MR E

RET T VHEIL, BHR Diaporthe toxica DACHTFEW & L
THEE - BESRE SN2 EET, BEROBFEL~
AR % REDVTEIT 5 L FEEZG I ZEZ 32 L8
Mo Twad, BINE M Z 2B (EFSA) O ic &
L, T PRUOREDKRET Y VHEANOFEFER % 1 HE

BRDELSIIZ L ZENEF L] LENTBY, EF
FOREWEMEHEINTWD ., L2LAR2YS, STV
YEEAROEMNICBIT 25MIZIE L A LTHESNTY
. 22 TARBIETIE, EINO~ X FHEY) & HiI2 7k
BTV UVHEAWORTETAET LI LEFHWE L
7z, WEEEOMRIZ BWTRREN L7z, AE TV VAL
HMIET 2 M TTREZR PCR 7 5 1 ~ — % Fl\W T 434 fs
F-ot &M 2 A B Beauveria bassiana B £ O
Colletotrichum gloeosporioides |~ 3\ > C DNA A ERD S 11
2. SRS OMAEWIIRET Y VEEARREAET LI L
PR EINT720, Bih oA W % L, LC-MS
W2 & DT L7z, FESEE ORISR BV THE L 72501 F
B2 XY, B bassiana\ZBWTHRET LV VHEHEHEE SN
LALEWS R sz — 0, lLlEEICHAET 5~ AR
T DIV EF A0 6 KT T HHMEER O E A& 72
W,HEFTOEIARDh TR, 72, T
DN EF ZFHBHI D W TR 17\ LC-MS 447
WL L7225, R E T Y VIR S TW R W, 5%
i, B. bassiana SEET HHRE T VHEOBEORE T
A DL LB, Y ARHEMIZ BT SR E T Y VHHEE
WH L ORET Y VEHOFIEIIOWT, #fmg I FiEEs
5.
7R " 20—21

Analysis of environmental fitness through high-
throughput phenotyping of Aspergillus fumigatus

Darius Armstrong-James
(Faculty of Medicine, Department of Infectious
Disease, Imperial College London)

Hiroki Takahashi, Yoko Kusuya, Cai Bian
(Medical Mycology Research Center, Chiba University)

e E S

] E\Eﬂspergillusfumigafus &, Bli 7 2 OV FOV A E
DFEELFHRETH 5 . AW ORGL, 57O FF
TliE7% <, ZROERTF 26 g SN 5 BB #I AR AT
WAL E BRI b o TWAE I N NE S NTE T
W, WELZZOEFIEIHL N E 2o T,

Falx, WHROB T 5 RBA KR I8 LIRS Tl S
NDBEFEA DL AZREPED L) IRET 5005
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HLT, ZNEBEHICHMDLLNTOERZED T
b MER, BRERCEPRINICER SN ) 20 L
IR IR T CORMBEEIZ L > TRABR L, KiRERA
b L AT EEASH L L 7ok 2 TS C & 72 fRH L 72BkicD
WTC, A IERGETIVCTRHRIEEZFHE L 728 25, HiF
D L L Tw/aZ &b, IRERFREISRE & DS
HRICHEL T 5 2 EARIES N, Z OO RIR
WZOWTHEILDOFMZTRL 2 LT, RHREIZL -
TED L) BREBIN IS 2I0E DAL ) 57 OFF
fliz #EH> % 2 L ZFIH LTV 5.

LANEE LT E RIS & 2 RBUEVENT O FE
(&, COVID-19D# 2812 L ) BagbHrz.
seRE " 20—22
Search for anti-fungal seeds using genetically
engineered Candida glabrata library

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

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

Candida glabrata Bz FHAB A RS 1 TS
J)—&2RAVWEHMEREDY —XORER

aHIEN - Bprpfd— - KA R
(A AR Z A B RL & JERT)

AT - A R
(TERFERESA L > 5 —)

MR R

AFTCERE & ) FRERFEREIE L~ 5 — & OILFRF
Jex i L, WAERE 2 AT 4 . RIETEE W O @5
B, MEBRARAHEETAE)IVUR, TVITAT
O— )V EEETARE) VR, TIVT AT O — VAR
FOMEHTH LTV — VR, MBEEKIAERTH S
IFX XX UTA YROAFZHE LR, WL EIE
R ERE O BB TEIZ > TR Y, IO
L OPEREOREILETH L. 22T, Kifsest
Wi, LR RERN R U RAe 3 21L6W 7
A7) =2l A7) —= 0 7L o T BN
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LS OHFEFIEN D F 2 FE L, FbERFE ORI H
EOSL T2, FHITCHEZLIZIE, 600 E O KRR E
Wavsvary (KNIA477) =) LT hry
5 7577 =8 OFFEIEZ R 2 TR ES
PRI —IRA ) — = 7 & % L 72k R, 804~
TN EEHEFEDTER SN, ZIRAZ ) ==V 7
ERAT L7, ZIRA 2 ) — =0 7T, ASFEHE 0 95 SR
BHREIZOWT, EFHFGEEZEL, ThThoRE
WCOWTMICZ RIE L7z, S 612, Bz z Hw7z
MG L7z, SO0 REY, 8%
VHSERRFRI I EEEA A L CB Y, FIEEED —
AR LRI 7.

S 2EBEIZIE, PLERHIE D — e LORIKL 7
HDILEWNZ DT Candida glabrata FEALT-#L A 2 AR
T4 77— HOTENFREEERL, 2
DVTHRERIN R BT 2 MRS 5 2 e TE7. B
1E, B FIZOWTHRGEER 2 DT 0 5.
nREEE "20—23
Development of antifungal drugs from natural
chemical compound library

Masayuki Igarashi
(IMC, Lab. Head, Microbial Chemistry)

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

RREEMIA TV —ZRAVERERED
G

Eiy . i 374
(B LR T 56 2 A il PR 72 )
HAEHG - RS - WA R

(TERFHEREFMIEL Y 5 —)

A

RINZ BN THBEES N2 RIALEWE RO 2 5 4
K - A ERET AL IEELMERETDH
. B ERIRGSE S FICHE L o Tw 5 BLIR
W E 2, AEALEENTZERT T D BIE R B o m R
AR L W7oy, PIERERZEICB W TIE, #IZEIE
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FHOBEDFETE L, BN 2T R ML e &
Na7-0, PUEEE Y EM L 2 LRI EE 5
ETTLIENTE Lo, 22T, THERFERE
W v 8 — AR HESIR L EFIE A D A 7 1) — =
V7 ERMED T\ D . 20204E 1, 2,400FEEH O RALEW
(22T Candida glabrata 0 &5 %55 SRR A pdrl &
AWTEBHFEEEWEO KA ) == TEHET L
72, ZORER, WIEHEOALEWI OV TR HEFRED
BOLNT. IS DILEWIZ D\ T Candida albicans,
Candida auris, Aspergillus fumigatus, Cryptococcus neofornmm%5
OFELLIFEER IS L CEFHEFHEIHERE SN
72 RIZINS DILEWIZDOWT, ¥ 7 ADREEMIL %
T PEEEE 2 R & L oMt e L7z &
25, 6EEOILEWICMIREEHERR ST, HLEE
B —XfEfli) & L7z BUE, 2hs 6 lEHOLEY
IZDOWT, v 7 A% H\Wzin vivo TORIEZHAEF TH
5.
f7EiRE T 20—24

Effect of gut microbe on Salmonella systemic
infection

Akiko Takaya
(Graduate School of Pharmaceutical Sciences, Chiba
University)

Yoshiyuki Goto
(Medical Mycology Research Center, Chiba University)

I EXT2EBREHEICE T 5BRAMEESE
DEE

e =
(TZEREF: - REgbedE et sebe)
RkIeE
(TERFERESA L > 5 —)

TS

PIEA T, BO» S EGEE, BE LEME» 5’
ALEGEEEZESE S, BE FEME» S ORAIZ
W&, HIVE R T D35BT B Salmonella pathogenicity island
1 (SPI1) ERAFED 2200 3EIGW T AT L DOFEEESS

BnE53 4. L, mERBPAMERICE > TERSS
BABEDSMIRRAIZEEYT 5. RelFInE T, ¥
WVERTHT T % _U Y TdHADna 2SPILB L URA
THEERTUCED 2 2 L 2RI LT 72ay, Z ol
HIIAHTH > 7. Dna ~OEEOZIFIELIZ, VKR
V= MSEHT AT Y vy R Y Tigh —F 5+
5. T2 THRE, FVESTEFEIFIEICB T 5 Tig
DHFGEFRI2E 25, Tigld L HERRIECHFGT 5
CEERMLZ. LALads, Tig KK SPIL, <
AERBERIIIEEKRLFEL XLV THo72. 22T,
DnaJ - Tig2 E/RIEMEHESE LRIz E 25, BH
TR AREIRTT & Al T 2 B E A B S /e RSy
TR LER 2L 2 A, MilasRSEET 2%
7z, MM 53 B3 BHE S 7172 Dnaf - Tig28E KA O
SPI1Je U R A BFEBUE Dna] KAE#R L ) WA L7285 D
O, M5 EA3AE L 72 Dna] - Tig2# K IE#E T SPIT -
NAEDOHAED I L 72 . Dna) R T S D212
FREEPASNLH, THIBEA b L AKFN R
D5 d 52 ehpvReasnsz. LELY, FIVELT
EBWNERBEA b L AIISE L TELT 2 5 >3 7 Bl
% Tig-Dna] 75 F ¥ v _Xua % v b7 =712 & ) #b)ic
B2 2 &T, Mgz LR A D 2 IR R T
OFBx Ty u— VL, EHBPEBEEZRIZTS &
EZbND.
seERE " 20—25

Study on the relativeness of simultaneous growth
among mite and fungi in house

Kazuhiro Hashimoto, Yuma Fukutomi
(National Hospital Organization Sagamihara National
Hospital)
Takashi Yaguchi, Sayaka Ban
(Medical Mycology Research Center, Chiba University)
Maiko Watanabe, Haruo Takahashi
(National Institute of Health Sciences)
Yuji Kawakami, Hisayuki Oda
(FCG Research Institute, Inc. )
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ERICOMT IS LCERDHEIEICET
MR

AR - E RS

(FEL 797 et AR I )
RITEE - 3R

(TERFHEREFMIEL Y 5 —)
PERACT - AR

(] 37 = e L (R LR E 22T
NEARE] - N

(=7 =T — AT

e E S

FEEENTIE, TLLVFE Y R 2EREB LUV 2812
Lo T LI LIEAMICEEICHREINL Z Enn, Th
5OMIHITHEWICEE L T A gEMERH S . 2T,
ME OO ICET 2 2T AN 5 2 &
HMWE LoMi 217072,

CNEFTORESS, F=HIBEHRFEEO I L LY b
W HECd A Candida albicans \ZFF L CHEMDH |, JLR75E
LBICHERI RS Em WS E PR ENTWS ., £2 T
20204 FE 1, ¥ =X C. albicans D I x IO H, Wi #
DMOBERED LD EHOL T2 HWT, NI R
YA~ OER R BEHWIRET 2T d S Malassezia
Surfur 2 3EE L, 2019 ICH W FEICS R 2N, E
ME R T 572 0DERT T 7.

FEERFP & L TIRIS L1920 [ B s o B 47 = Vg
A7) TED S TRAMIEE] ZIGH L7z, HI6,
TEA (JIS L0803 #13-15) /Ny v —LINICHEE, &
ORI ATROER (EZMR) £ 4 OFGEH £K0.05g %
BEEHBRXE Lz, BUIHX & LT ok, Bt
WX E LTy =ik LTHW DR EY Hw
7o, INERY v — LHIRICEEE L, Y v — LEFIC
Yok sk ¥ =4#10,0008H % &, B4 26C T
4hHE L. T0H%, Ny —LVHO Y= %5 L
7o, COEEE 3MTO%EM L, WERX - B X o
xRk,

R, SRIOBEREDO R TIEM. furfur 2BV TR &
WERERIX /st X Ol 278 L, BEGEERRE 7 =125
T AHFEINRRELFFOZ L, & 5122019 - 20204FFE O %
BREREGT AL, ¥ IIBHICHET SN D 2 LaVR
sz,
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G, FROFFEEZHT, FETRESL TV
TIET7 LV F—HOFECERMEZ L L, #Eh iRk
T5.
iH7eRE " 20—26
Functional analysis of the enzymes involved in
galactomannan biosynthesis in Aspergillus

fumigatus

Takuji Oka
(Department of Applied Microbial Technology, Sojo
University)
Katsuhiko Kamei, Akira Watanabe
(Medical Mycology Research Center, Chiba University)
Daisuke Hagiwara
(Microbiology Research Center for Sustainability,
University of Tsukuba)
Yutaka Tanaka, Nobuyuki Shibata
(Department of Infection and Host Defense, Tohoku
Medical and Pharmaceutical University)

Aspergillus fumigatusDHZ 97 <> F &
S B EEZE DYEREREEH

o
(RIS T I T 225)
s - W
(FRKEEMBEEI R > 5 —)
B
(FLW RS R RAH ELAE 2 )
sl o - IR
(LSRR R G AR AR R )

AR S

B oML & O EREEE I, FrElblERA O
=y e LTSN TW A, Fosid, MR
ORTENT 7 b v Fren) SHOEABICER L
THgEx D TE 7z, SFEEIE, AEFFZEIZBWVTH
EB L OHRBHE T BT 7 b~ v Froa
TP UEAEREED  a-(1-22)-% ¥ ) — AR
7% (CmsA/Ktrd; Onoue T. e. al., Sci. Rep., 2020) O3 ARKE
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T % 1.95A 0 53 1 HE C XUk S s AT 12 & 0 B S 2012
L7z. %72, CmsA/Ktrd & Mn?/GDP#E &1k & 37 AR &
H1LI0A D REETH S 22T 5 Z AT E 72, CmsA/
Ktrd% ¥ 87 Bid, FF—%KETHHGCDP-~v > /) — A
WX T B B SN E R v M2 D720 TR
<, FON-FKimaik & C- Kk & - TR IS
I KRERMAEEZRDL, 771275 —FET
HHET T UHEERT A ENMEIN, 2, 2
noofEEEr b L, TRy —HEoOE TV
i& & L CTa-Man-(1—6) -a-Man- (1—2) -a-Man-OMe %
HAnT, Fv Xy r7rBLO00TE8I%EyIab—Yay
W& DR L 2B R - BEE A RO 3RTTHEEET IV &
R L7, CmsA/Kerdld, SN E TIRE SN TV 20
(1=2)-~% > /) — AEBEER IR 2D | Z OFEHE
EALIC R & 2 M AfE R 2 350 2 & THEMEVEE O
AL TWA I EDTRIBEE N, E512, ZOMA
T 1& & K D a-Man- (1—6) -a-Man ## 1& & O F A D
FEWIZ EDURB SNz, TS DR FIL, IR RS
ELTHHTE RN -~ v F Y EAREER %
FIZET 2720 DI E 5 b EE XA TS,

FFRERX

1) Structural basis for the core-mannan biosynthesis of cell
wall fungal-type galactomannan in Aspergillus fumigatus.
Hira D., Onoue T., Oka T., J. Biol. Chem. 295, 15407-
15417 (2020).

HRFEE 20—27

Joint Research for Fight against Rubella in

Chiba City by University, Health Center and
Medical Association

Kazuto Tamai

(Chiba City Medical Association)
Mamiko Suehiro

(Chiba City Health Center)

Naruhiko Ishiwada
(Medical Mycology Research Center, Chiba University)

FETICHTHKRE - 1TH - ERAS/FHEEL
fe RS R AL EIT 72

EIFA

(TZEHE M)
REHEFEF

(T2 PR AL )
AMHEEE

(THERFHEREFMIEL > 5 —)

A

EIPNTORIZHATICN LCT201944 H L ) MR 7 5
v S MEEE S EREE L LT S, TET T
VAT & ik E SR L LT, HRAEORERBIEHUE
MO, S s OREE - RIEICRT 2 Puikiats
Bk, BB PR WETOANE R E LIZMRY ~
F BB T C& 2. b THHEEON R
HIH L TiTb Nz EE¥EB L OTFHEHHEEORBIUE
AT HAE MR 7 F Y T2 5%, 8 A 1EHR % 1)
Br L7z &L, TRRFERESEY Y 5 —
TR - I E ST L7z (Mt r s —mERERES
KBTS No. 18). fRHT % # 2 72 #i P T O PR AR R
IZBWTMRY 7 F v BN AL EHE RO NOE A
(&, EIHEETHI15%, TREHHHETHBB TH - 7. 4
RFNZ RS & HIETL - 1600 O E G120 A48 M A i
b % < #950%, KT8 Lot TRI40% T H o 7298,
HI @ T1 @ 85Kl o $ 4 13400 ~505% A B 1 25% < 4
5% CThotz. 7z, TEMFEIIBW T, vikmt
WD SEMEZ) TR, IS OPUAREICHED
BHENL W EDHL NI o7z, 3512, TETOS
(AL CHMREZ 5B E0% 3R % %
RL T2, EOFEEZF L CHfmEsr <z s
B, TEHZZT T CFH SERL T /oS, T3
bR T ZEEA OMAFEEE 2 A A LT b 2 &
PO o7z, FE TR L kT30
HEOHREDTRIE SN 72A%, 40-50m R B IEICR T 5
EHEOMRY 7 F VHERHIZEATE ST, #HyiHw
ADZHOWEHESHHE L TOLURENE Z 5Nz,

FRERX
1) Takeshita K, Takeuchi N, Ohkusu M, Ohata M, Suehiro
M, Maejima H, Abe H, Ohta F, Ohama Y, Tamai
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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.
MREEE "20—28
Antibacterial/antimicrobial activity analysis of
newly developed macrolide antibiotics

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

Naruhiko Ishiwada, Katsuhiko Kamei
(Medical Mycology Research Center, Chiba University)

R /074 FRABEFHONERFREES S
CICHME SR

i A
CREUBERI A E AR — 30 IS LA
AFHRE - BHRE
(TERFEREA L > 5 —)

MR R
INFETOEFMET, 22— =27 F4 F (K¥ka4
BIRE~7U094F) L, h 0P8, TARVEN
A IR T A AR E LS L OMRSAZ &7 7 A
FrE b 3 2 P DS, Wb muwaL—2 o7
)94 FEBA (EU-N) 2 Rl L, 2ok % #ar
L7z, & HICHEEE BRI S, 2= =271 74
FIZ&ENLRAKRY VT »IEINEMEDFEHNLHED
ERETHLZEZ R L. T4bb, iHMEEH O
Wb —2x7) T4 Nt ORI~ OHE
B EIC BT 5 3 VRO ARIE S L7z,
—HT, 2= =7 ) T4 FOFALKER BT
B RBEIRAEE DE MBI LIHTH 5 hEHE AT
Hotz. FITRBRIELEEZESZVHHLI— 2T
74 FHEZE (P1-P5) 2FR L, Mr0 7 7 ABEER
xS BIE MR E AT o T /2727, ZO%E%, Bl
BlRRARALKE DS 2 VITHBIEI A T VA B9 5
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Bk (P1,P2) B EALTEMEZ RS b o/zd, K
ALk F & ¥ % H#5E (P3, P4, P5) i TP3D A
NS, Wi GESEIRI 7 &0 27T KB HER IR L TR
RHEEZ R S AW B Pl o7, S, 65122 —
27 ) T A NEREO RAUKRIRE O iz
D7z,
sesRE " 20—29

Biological function of secretory cyclic peptides

widely and diversely produced by 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, Akira Watanabe, Katsuhiko Kamei
(Medical Mycology Research Center, Chiba University)

BEREP LS SHRICEET 2 0 ERRANT
F NEOEYF IR EEREEA

MY 35 1
(FESEBANH A TSR 7 1 & ABFES6R)
N
(B R G BasE )
BREL
(W5 I R RS BREE 2R 22 80 F)
KITHE - L - AallkwE

(TERFHEREFMIEL Y 5 —)

AR S

B2 BV TR R SN EBIR R 7 F RS
BHETE, 1ZIZETOAE - 7 TITEL SRR S
NTn5L, INEF CTOMERLERERDN DL, MOBUNE
TR EFREE R H EHE L TCOEROM, #E6RT
RIEEIERGIE & Vo 7o EDOLEREIZ B W TEE
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REART DOVE L HEEN, I TELIEEADO M5
REET (1), 22 TREEE, FRERKFEERESA
ety s —DRAETLER) Y — ADHP5, Aspergillus
nidulans 1 X U Neosartorya fischeri < 1LEIZD W TTEE
TEDFE L % 2T D% EIRL , KERTF OIS
DENE B L7, 4D B, A nidulans IFM 60678
& N. fischeri IFM 6525813 3L #ERR T H ) 7 TIZ T/ L 1EH
PRFENTWED, TOMD 2HRIZONTIFTLZT
Holztzd, 7 L - BT R AT 7. BT T
U DFER, A nidulans D 2 BRI T, K& 7% K38 - A
%oz bDDr ) ABEPI0NFTFRETRKELY T
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1) Umemura M: Peptides derived from Kex2-processed
repeat proteins are widely distributed and highly diverse
in the Fungi kingdom. Fungai Biol Biotechnol 7:
11, 2020.

2) Umemura M, Kuriiwa K, Tamano K, Kawarabayasi Y:
Ustiloxin biosynthetic machinery is not compatible

between Aspergillus flavus and Ustilaginoidea virens.
Fungal Genet. Biol 143: 103434, 2020.
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Distinct roles for Dectin-1 and Dectin-2 in skin
wound healing

Emi Kanno, Kazuyoshi Kawakami, Hiromasa Tanno
(Tohoku University Graduate School of Medicine)
Shinobu Saijo
(Medical Mycology Research Center, Chiba University)
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Y., Miura T., Takagi N., Shoji M., Kasamatsu J., Sato
K., Sato Y., Niiyama M., Goto Y., Ishii K., Imai Y., Saijo
S., Iwakura Y., Tachi M., Kawakami K. Distinct Roles
for Dectin-1 and Dectin-2 in Skin Wound Healing and
Neutrophilic Inflammatory Responses.J. Invest.
Dermatol., 2021, 141, 164-176.

ZeRE ' 20—31
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, Noriko Takeuchi
(Medical Mycology Research Center, Chiba University)
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The purpose of the research is to observe invasive
pneumococcal disease (IPD) incidence, serotype distribution,
and antibiotic susceptibility of Streprococcus pneumoniae
isolated from pediatric IPD patients in Yogyakarta, Indonesia.
This study is act as baseline data of clinical profiles of pediatric
IPD in Dr. Sardjito General Hospital in Yogyakarta,
Indonesia. Bacterial analysis of S. pneumoniae isolates from
IPD patients is performed in Eijkman Institute in Jakarta, the
national reference center of §. pneumoniae in Indonesia.
Dr. Dodi Safari is responsible for the bacterial analysis in
Eijkman Institute in Jakarta. This study will be able to
estimate the impact of pneumococcal conjugate vaccine
introduction in Indonesia based on the established active
surveillance system of pediatric IPD in Japan. The study
started from August 2020 because of the influence of
COVID-19 epidemic in Indonesia. We collected about 10
strains of §. pneumoniae those were sent to Dodi’s lab at
Eijkman Institute in Jakarta for serotyping and genotyping.
We are also writing a short manuscript of a case series of

8. pneumoniae in children collaborating with Dr. Ishiwada.
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