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Our country has already become a “super-aged” society, and the incidence of fungal infectious
diseases has steadily risen due to increases in advanced medical care and lifestyle-related disorders in
patients with opportunistic infections and respiratory diseases. The dramatic increase in worldwide
trade and tourists from abroad, along with the spread of severe fungal infectious diseases, is a key
issue within the aging population. Under these conditions, the mission of the Medical Mycology
Research Center at Chiba University (MMRC), a unique center for basic and clinical research on
fungal infectious diseases in Japan, has become more important than ever.

In 2011, MMRC was certified as a Joint Usage/Research Center by the Ministry of Education,
Culture, Sports, Science and Technology (MEXT). Since then, MMRC has been actively
engaged in research in medical mycology and related fields, including infection immunology,
infection biology, bioinformatics, and infectious disease science, through partnerships with
universities, public institutions, medical institutions, hospitals, and pharmaceutical companies.

MMRC has a fungal culture collection, designated as a national bioresource, that is essential not
only for promoting our own research but also for the fungal research community in Japan and
around the world. MMRC also has a BSL-3 facility, the only such laboratory at Chiba University.

In 2014, we opened a specialized clinical research facility for fungal infectious diseases at Chiba
University Hospital that is the only outpatient clinic for such diseases in Japan. In addition, we are
actively conducting clinical research on pediatric infectious diseases in cooperation with the
Hospital s departments of pediatrics, infectious disease management and treatment, and infectious
disease internal medicine.

This year, after the COVID-19 pandemic began, we made our BSL-3 facility available at the
request of the clinical laboratory of the Chiba University Hospital and actively supported PCR
testing for SARS-CoV-2. At the same time, we dispatched qualified testing engineers from
MMRC to support PCR testing in the university hospital laboratory. In addition, in 2016, we
implemented SATREPS (Science and Technology Research Partnership for Sustainable
Development) in collaboration with the Faculty of Medicine of the University of Campinas in
Brazil. Due to the serious COVID-19 situation in Brazil, we provided support for treatment of
patients with COVID-19 disease in the University of Campinas Hospital following a request from
JICA. We also support the Partnership for Accelerating COVID-19 Testing in Brazil (PACT
Brazil) to aid in efforts to increase testing using the rapid SARS-CoV-2 detection kit. This effort is
also supported by JICA and Eiken Chemical Company, Ltd.

This year, the COVID-19 pandemic has limited face-to-face interaction, but we have held web-
based meetings to conduct active joint research with members of the fungal research community in
our country, as well as in Brazil, the US, Germany, the UK, Portugal, China, and Indonesia.
These efforts have enabled us to remain productive in terms of research outcomes.

Finally, we envision MMRC as a leading institution for scientific research in fungal infectious
disease research, as well as a key resource for research on pathogenic fungi that will ultimately
advance the field of medical mycology.

January, 2021

Chihiro Sasakawa PhD

Director of MMRC
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Innate immune system plays an essential role in self-defense against infection of a variety of pathogens. In

this project, we focus on antiviral innate immunity, especially molecular machinery for detection of 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.

e % R e Professor

By % BT Assistant Professor
¥OoE OB o NEPTOAIEE Assistant Professor
o W B OFHAR KR Research Technician

o w2 B WA X

1. LGP2 virus sensor enhances apoptosis by upregulating
apoptosis regulatory genes through TRBP-bound
miRNAs during viral infection.

Takahashi TY, Nakano Y!, Onomoto K? Yoneyama M?, Ui-
Tei Kb 3

! Department of Biological Sciences, Graduate School of
Science, The University of Tokyo, Tokyo 113-0033, Japan.
?Division of Molecular Immunology, Medical Mycology
Research Center, Chiba University, Chiba 260-8673, Japan.
3Department of Computational Biology and Medical
Sciences, Graduate School of Frontier Sciences, The

University of Tokyo, Chiba 277-8561, Japan.

During viral infection, viral nucleic acids are detected by
virus sensor proteins including toll-like receptor 3 or retinoic

acid-inducible gene I-like receptors (RLRs) in mammalian

Research Promotion Technician

Mitsutoshi Yoneyama
Koji Onomoto

Kazuhide Onoguchi
Yuna Aoki (2020.10 ~)
Miyuki Takizawa

cells. Activation of these virus sensor proteins induces type-I
interferon production and represses viral replication. Recently,
we reported that an RLR family member, laboratory of
genetics and physiology 2 (LGP2), modulates RNA silencing
by interacting with an RNA silencing enhancer, TAR-RNA
binding protein (TRBP). However, the biological
implications remained unclear. Here, we show that LGP2
enhances apoptosis by upregulating apoptosis regulatory genes
during viral infection. Sendai virus (SeV) infection increased
LGP2 expression approximately 900 times compared to that
in non-virus-infected cells. Then, the induced LGP2
interacted with TRBP, resulting in the inhibition of
maturation of the TRBP-bound microRNA (miRNA) and
its subsequent RNA silencing activity. Gene expression
profiling revealed that apoptosis regulatory genes were
upregulated during SeV infection: caspases-2, -8, -3 and -7,
four cysteine proteases with key roles in apoptosis, were

upregulated directly or indirectly through the repression of a

TRERSE HWESNIEE Y ¥ —iil #524% 2020 3



typical TRBP-bound miRNA, miR-106b. Our findings may
shed light on the mechanism of apoptosis, induced by the
TRBP-bound miRNAs through the interaction of TRBP with

LGP2, as an antiviral defense system in mammalian cells.

2. TFunctional analysis of RNA binding proteins (RBPs)
that are responsible for induction of anti-viral innate

immunity.

Onomoto K, Aoki Y, Ban M, Kuroki Y, Tsutsuba C,
Watanabe 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, anti-viral
stress granule (avSG). We further revealed that avSG plays a
critical role as a platform for the initiation of RIG-I-mediated
type I interferon production. We are analyzing several RBPs
that play a role in the regulation of both RIG-I-mediated
signal activation and avSG formation. We are also trying to
identify novel RBPs involved in antiviral innate immune
responses by several biochemical approaches. In addition, we
have started to analyze molecular interaction between host
factors and viral proteins produced in response to SARS-

CoV-2 infection in the BSL-3 facility of MMRC.

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

stress responses.
Onoguchi K, Mochizuki Y, and Yoneyama M.

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 that is
involved in the activation of both signaling pathways, and
analyzed how these two signaling cascades interact for

regulation of antiviral immunity.

Publications

1) Takahashi T, Nakano Y, Onomoto K, Yoneyama M,
Ui-Tei K: LGP2 virus sensor enhances apoptosis by
upregulating apoptosis regulatory genes through TRBP-
bound miRNAs during viral infection. Nucleic Acids
Res, 48:1494-1507, 2020.

2) Hayashi Y, Suzuki H, Nakajima W, Uehara I,
Tanimura A, Himeda T, Koike S, Katsuno T, Kitajiri
SI, Koyanagi N, KawaguchiY, Onomoto K, Kato H,
Yoneyama M, Fujita T, Tanaka N: Cochlear supporting
cells function as macrophage-like cells and protect
audiosensory receptor hair cells from pathogens. Sci

Rep, 10: 6740, 2020.
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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.

S G N F . A
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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 o-mannans and transduces its
signal through association with the ITAM-containing Fec
receptor v chain. Upon ligand binding, spleen tyrosine kinase

is recruited to the ITAM and activates the caspase recruitment

Associate Professor Shinobu Saijo

Assistant Professor Rikio Yabe

Post Doctoral Fellow Fabio Seiti Yamada Yoshikawa
Research Promotion Technician Junko Minakuchi

domain family member 9 (CARD9) -nuclear factor-kB axis,
resulting in the activation of various genes including those
encoding pro-inflammatory cytokines. Both B-glucans and
a-mannans are major cell wall components of fungi including
Candida albicans (C. albicans) and Preumocystis carinii (02
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. A new pathway which confers protection against

invasive fungal infection.

Fibio Seiti Yamada Yoshikawa, Maki Wakatsuki, Kosuke
Yoshida, Chihiro Yamashita, Rikio Yabe, and Shinobu Saijo

TRERSE HWESNIEE Y ¥ —iil #524% 2020 5



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

Invasive fungal infection is the most severe manifestation
and occurs when the pathogen disseminates to peripheral
sites, leading to host death. Although the immune system
employs innate receptors, such as Dectin-1, to recognize
fungal pathogens, the immunological networks that confer
protection against invasive fungal infection remain to be fully
elucidated. Here, we aimed to establish acute invasive
aspergillosis in a murine model to investigate the role of innate
receptor in the anti-fungal response. Unlike the classical
inflammatory reactions driven by the innate immune receptor,

mice lacking the receptor presented an enhanced inflammatory

response and increased production of inflammatory cytokines
and neutrophil infiltration, subsequently succumbing to
infection. We found a new effector function of the receptor in

anti-fungal defense.

Publications

1) Yamaguchi K, Kanno E, Hiromasa Tanno H, Sasaki A,
Kitai Y, Miura T, Takagi N, Shoji M, Kasamatsu J,
Sato K, Sato Y, Niiyama M, Goto Y, Ishii K, ImaiY,
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: 164-176. 2020.

6 TRERSE HEESNIZEE Y ¥ —iil #524% 2020
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Project for Host-Microbial Interactions in Symbiosis and Pathogenesis

WIZEWE%E (Summary)
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Gastrointestinal tract is a unique organ which is constitutively exposed by various antigens including
dietary materials and commensal bacteria and fungi. In order to exclude pathogens and create symbiotic
environment to non-pahogenic microorganisms, intestinal epithelial cells (ECs) and immune cells
contribute to establish homeostasis of intestinal microenvironment. Disruption of 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 symbiotic and homeostatic condition 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 the disruption of

intestinal homeostasis.
e # B OBiE e Associate Professor Yoshiyukj Goto
BAEME R [ B Researcher Keita Isisono
K% ke ok H oy Graduate Student Bei Bei Bi
K % kB £ B T, Graduate Student Akira Haku
ool ok B AR 2T Research Promotion Technician Kyoko Fujimoto (~2020.4)
ol ok B anl JEF Research Promotion Technician Sawako Domae (2020.9 ~)
1. Commensal bacteria and host immune system regulate Mycology Research Center, Chiba University
fungal colonization in the gut 2 Division of Mucosal symbiosis, International Research and
Development Center for Mucosal Vaccine, Institute for
Haku Akira!, Bei bei Bi!, Keita Ishisono!, Yoshiyuki Goto!? Medical Science, The University of Tokyo
! Project for Host-Microbial Interactions in Symbiosis and Tremendous numbers of microorganisms colonize in the
Pathogenesis, Division of Molecular Immunology, Medical gut of their host. Several specific fungi including Saccharomyces

TR HRBERELY 7 -l 2448 2020 7



cerevisiae and Candida albicans have been reported to reside in

the human gut. Although commensal bacteria are known to
modulate gut homeostasis and dysbiosis triggers various kinds
of host diseases including infections and inflammatory bowel
diseases, it is unclear how these commensal fungi colonize in
the gut and regulate host physiology. In addition, C. albicans
are also known to exert pathogenic effects in the
immunocompromised host and expand to the systemic
compartments, which is 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 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 effective role of
commensal bacteria in the prevention of infection by
pathogenic fungi. We examine the more detail mechanism by
which commensal bacteria and gut immune system regulate
fungal colonization and develop novel therapeutic approaches

for the treatment of infectious diseases.

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 is catalyzed by
fucosyltransferase 2 (Fut2). Epithelial al, 2-fucose is one of

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 human and predisposed to the development of
inflammatory diseases such as Crohn’s disease. Despite of the
importance for 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.
In addition, IL-10-producing CD4* T cells negatively
regulate intestinal epithelial al, 2-fucosylation. 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.

Publications

1) Yahiro K, Ogura K, Goto Y, Iyoda S, Kobayashi T,
Takeuchi H, Ohnishi M, Moss J. Subtilase cytotoxin
induces a novel form of Lipocalin 2, which promotes
Shiga-toxigenic Escherichia coli survival. Sci Rep. 10:
18943, 2020.

2) Nagao-Kitamoto H, Leslie JL, Kitamoto S, Jin C,
Thomsson KA, Gilliland III MG, Kuffa P, Goto Y,
Jenq RR, Ishii C, Hirayama A, Seekatz AM, Martens
EC, Eaton KA, Kao JY, Fukuda S, Higgins PDR,
Karlsson N, Young VB, Kamada N. Interleukin-22-
mediated host glycosylation prevents Clostridium difficile
infection by modulating the metabolic activity of the gut
microbiota. Nat Med. 26: 608-617, 2020.

3) Takahashi I, Hosomi K, Nagatake T, Tobou H,
Yamamoto D, Hayashi I, Kurashima Y, Sato S, Shibata
N, Goto Y, Maruyama F, Nakagawa I, Kuwae A, Abe
A, Kunisawa J, Kiyono H. Persistent colonization of
non-lymphoid tissue-resident macrophages by
Stenotrophomonas maltophilia. Int Immunol. 32, 133-
141, 2020.

8 TRERSE HEESNIZEE Y ¥ —iil #524% 2020



mE (BRETERELRy bT7—2) Fuyz 7 b

Project for Host Response Network of Bacterial Infection

WIZEWE%E (Summary)
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Research Focus

(I )Dissecting the molecular mechanisms of systemic infection and persistent infection by facultative

intracellular bacteria through the study of Salmonella-host interplay: We focus on the Salmonella

effectors, which we have identified through a meta-analytic approach to the accurate prediction of

effectors, to elucidate the dynamic interplay with their host targets and bacterial strategies for

withstanding the host innate- and acquired-immune systems.

(1) Identification and development of anti-persister compounds as a new class of antibiotics to treat chronic

infection: Our previous studies on the control of bacterial pathogenesis by AAA™ proteases allowed us to

hypothesize that AAA" proteases functions as key regulators of persister development. The compounds

leading such uncontrolled proteolysis could be potential as a new class of antibiotics to treat chronic

infection.

KB E SR OWET
HO W B SRR

1. Exploration of Salmonella effector mutant strains on

MTR4 and RRP6 degradation.
Akiko Takaya®Z2, and Nobuyoshi Akimitsu®

! Project for Host Response Network of Bacterial Infection,
Medical Mycology Research Center, Chiba University

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

3 Isotope Science Center, The University of Tokyo

Salmonella enterica serovar Typhimurium (Salmonella), a

Concurrent Associate Professor

Research Promotion Technician

Akiko Takaya

Yuriko Nomura

pathogenic bacterium, is a major cause of foodborne diseases
worldwide. Salmonella injects multiple virulence factors,
called effectors, into cells and causes multiple rearrangements
of cellular biological reactions that are important for
Salmonella proliferation and virulence. Previously, we reported
that Salmonella infection causes loss of MTR4 and RRP6,
which are nuclear RNA degradation factors, resulting in the
stabilization and accumulation of unstable nuclear RNAs.
This accumulation is important for the cellular defense for
Salmonella infection. In this study, we examined a series of
Salmonella mutant strains, most of which are strains with

genes related to effectors translocated by T3SSs encoded on
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Salmonella pathogenic islands, SPI-1 and SPI-2, that have
been depleted. Among 42 Salmonella mutants, 6 mutants’
infections canceled loss of MTR4 and RRP6. Proliferation
assay of Salmonella in the cell revealed that six mutants showed
poor proliferation in the host cell, demonstrating that poor
proliferation contributed to cancellation of MTR4 and RRP6
loss. This result indicates that certain events associated with

Salmonella proliferation in host cells cause loss of MTR4 and
RRP6.

2. Regulation of quinolone-induced persistence by Lon

pr otease

Akiko Takaya®2, and Yuriko Nomura!

! Project for Host Response Network of Bacterial Infection,
Medical Mycology Research Center, Chiba University
? Department of Natural Products Chemistry, Graduate

School of Pharmaceutical Sciences, Chiba University

Quinolones are broad-spectrum 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. We focused on how ATP-
dependent Lon protease regulates the quinolone-induced
persistence because few colonies of Lon-deficient cells could
be detected after treatment with quinolone. Single-cell
imaging showed that the number of remained cells after
treatment 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. These results suggests that Lon
protease could regulate awakening from quinolone-induced

persistence rather than the formation of persisters.

Publications

1) Sun X, Kawata K, Miki A, Wada Y, Nagahama M,
Takaya A, Akimitsu N. Exploration of Salmonella
effector mutant strains on MTR4 and RRP6
degradation. Biosci Trends, 14 255-262. 2020.

2) Nakamura Y, 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
E, Dissanayake E, Suzuki S, Villaruz A, Varadarajan S,
Matsumoto M, Kobayashi T, Kono M, Sato Y,
Akiyama M, Otto M, Matsue H, Nunez G, Shimojo
N. Staphylococcus Agr virulence is critical for epidermal
colonization and associates with atopic dermatitis

development. Sci Transl Med, 12 caay4068. 2020.
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Candida glabrata Phenome Project

WIZEWE%E (Summary)
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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.
¥ig # ¥ WiE 1A Associate Professor Hiroji Chibana
oM B B 5B y 3 Research Technician Azusa Takahashi
eOAOWE e B R JSPS Research Fellow Michiyo Sato
ryovF7zu— 0 FE# Grand Fellow Masashi Yamaguchi
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1. Deep-Sea Bacteria Harboring Bacterial Endosymbionts
in a Cytoplasm?: 3D Electron Microscopy by Serial
Ultrathin Sectioning of Freeze-Substituted Specimen.

Masashi Yamaguchi', Hiroyuki Yamada?, Hiroji Chibana!

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

2'The Research Institute of Tuberculosis, JATA (Japan Anti-
Tuberculosis Association), Tokyo, Japan

In 2012, we discovered a unique microorganism
(Parakaryon myojinensis) that has intermediate cellular
structures between prokaryotes and eukaryotes from the deep
sea off the coast of Japan. Observations of ultrathin sections
of deep-sea specimens with electron microscopy often revealed
bacteria that contained intracellular bacteria. Here, we carried
out a three-dimensional analysis of one bacterium that
contained several bacteria within its cytoplasm by serial
ultrathin sectioning electron microscopy of freeze-substituted

specimen. We found that the host bacterium was not intact

Research Promotion Technician
Research Promotion Technician

Research Promotion Technician

Kaname Sasamoto
Keiko Nakano
Kazue Tsuda

and the cell wall was broken; hence, the bacteria found inside
of the host were not endosymbionts, but happen to be
associated independently within cytoplasm of dead bacteria.
This study emphasizes the importance of 3D analysis for

understanding the interactions of microorganisms.

Publications

1) Pedro Pais, Susana Vagueiro, Dalila Mil-Homens,
Andreia I Pimenta, Romeu Viana, Michiyo Okamoto,
Hiroji Chibana, Arsénio M Fialho, Miguel C Teixeira:
A new regulator in the crossroads of oxidative stress
resistance and virulence in Candida glabrata: The
transcription factor CgTogl. Virulence 11(1) 1522-538.
2020.

2) Azusa Takahashi-Nakaguchi, Erika Shishido, Misa
Yahara, Syun-ichi Urayama, Akihiro Ninomiya, Yuto
Chiba, Kanae Sakai, Daisuke Hagiwara, Hiroji
Chibana, Hiromitsu Moriyama, Tohru Gonoi:
Phenotypic and Molecular Biological Analysis of
Polymycovirus AfuPmV-1M From Aspergillus fumigatus:
Reduced Fungal Virulence in a Mouse Infection Model.
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Frontiers in Microbiology 11. 2020.

Masashi Yamaguchi, Hiroyuki Yamada, Hiroji Chibana:
Deep-Sea Bacteria Harboring Bacterial Endosymbionts
in a Cytoplasm?: 3D Electron Microscopy by Serial
Ultrathin Sectioning of Freeze-Substituted Specimen.
Cytologia 85(3) 209-211. 2020.

Pedro Pais, Raquel Califérnia, Ménica Galocha, Romeu
Viana, Mihaela Ola, Mafalda Cavalheiro, Azusa
Takahashi-Nakaguchi, Hiroji Chibana, Geraldine
Butler, Miguel C Teixeira: Candida glabrata
Transcription Factor Rpn4 Mediates Fluconazole
Resistance through Regulation of Ergosterol Biosynthesis
and Plasma Membrane Permeability. Antimicrobial
agents and chemotherapy 64(9). 2020.

Yao Huang, Keisuke Fujii, Xinyue Chen, Shun Iwatani,
Hiroji Chibana, Soichi Kojima, Susumu Kajiwara:
Fungal NOX is an essential factor for induction of TG2
in human hepatocytes. Medical mycology 58(5) 679-
689. 2020.

Yifan Jin, Michiyo Okamoto, Hiroji Chibana, Guoyu
Liu, Xiao Dong Gao, Hideki Nakanishi: Functional
characteristics of Svl3 and Paml that are required for
proper cell wall formation in yeast cells. Yeast 37 (7-8)
359-371. 2020.

Masashi Yamaguchi, Masaki Taguchi, Katsuyuki
Uematsu, Azusa Takahashi-Nakaguchi, Michiyo Sato-
Okamoto, Hiroji Chibana: Sandwich freezing device for
rapid freezing of viruses, bacteria, yeast, cultured cells
and animal and human tissues in electron microscopy.
Microscopy (Oxford, England) 2020.

Masashi Yamaguchi, Seiichiro Wakabayashi, Yuumi
Nakamura, Hiroyuki Matsue, Takuya Hirao, Shigeki
Aoki, Shohei Yamashina, Hiroyuki Yamada, Nobuya
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Mamizu, Hiromitsu Furukawa, Hiroji Chibana: Good
Ultrastructural Preservation of Human Tissues and
Cultured Cells by Glutaraldehyde Fixation, Sandwich
Freezing, and Freeze-Substitution: Cytologia 85(1) 15-
26. 2020.

Kseniia V. Galkina, Michiyo Okamoto, Hiroji Chibana,
Dmitry A. Knorre, Susumu Kajiwara: Deletion of
CDRI reveals redox regulation of pleiotropic drug
resistance in Candida glabrata. Biochimie 170 49-56.
2020.

Rui Santos, Mafalda Cavalheiro, Catarina Costa, Azusa
Takahashi-Nakaguchi, Michiyo Okamoto, Hiroji
Chibana, Miguel C. Teixeira: Screening the Drug:H+
Antiporter Family for a Role in Biofilm Formation in
Candida glabrata. Frontiers in Cellular and Infection
Microbiology 10 29-29. 2020.

Azusa Takahashi-Nakaguchi, Erika Shishido, Misa
Yahara, Syunichi Urayama, Kanae Sakai, Hiroji
Chibana, Katsuhiko Kamei, Hiromitsu Moriyama,
Tohru Gonoi: Analysis of an Intrinsic Mycovirus
Associated With Reduced Virulence of the Human
Pathogenic Fungus Aspergillus fumigatus. Frontiers in
Microbiology 10 3045-3045. 2020.

Nishimura K, Okamoto M, Shibue R, Mizuta T,
Shibayama T, Yoshino T, Murakami T, Yamaguchi M,
Tanaka S, Toida T, Igarashi K: KLF4 is required for
suppression of histamine synthesis by polyamines during
bone marrow-derived mast cell differentiation. PLoS§
ONE, 15, €0229744, 2020.

AERIE, R BRI X B 7 A4 L A B,
FHIWEB 2 Z 24 [Hiiland s 4 v AMIZF SN
W], AattFE SR 2. 2020.
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Project of Clinical Investigation

WFZeME% (Summary)

HARIE 2, R BUEY A 20 O Jo i RGeS FE T RE 2 i i & U [ IR e iR
sk ] CHESNL L L, WABICET S [HREREY 77 LY Aty —| (WAHEEZ &) &
U Tt T I Gt 3 2 AR o , 8IS PR EORBFRMREZ 2T ANSHT F— 2k o
T 5 . REDTFIX COVID-19RHDHATIC & VKB %D TH o 7255, RITL D AW L, H
4001 ) DEEIZ SZE ORI 520 Atz TOBHTF— MSX ) EEOEBREEA—
HoORy b7 =2 ZBKL, WkZ &0 BRAECHERERTEHRONE LAFFICHRT > Tw 5. R
BE LTk, ZAPLFEONZHBERED T VN T — ¥ 3 VITHIET %Ki T, MBI B F S
MA Rz T, ZE» S OBFOBHREIT % & ERIMICEIRIEE 2175 T 5 . BFZEH T3 E &
BRERF e 2 1 i IR & R, BEHR, NHO BURU bt , B A, Bl R iibe e RN O &
T T RWTEHRB, BEAthting & 1) U TR - 2EEMEE 21T o TH Y, T ANV FN AREICNRE SN
I VR 2L BRORE O SRR B W - BAHAO R R Z DTV S . HTH 7 ANV TN AP O %
F LM PERRE O ZETIZ S < O i XL 2 R 2 % ERVIERZ 20T, YA O W T b
WM RRRRICE 72, 72, 20165800 LTIV v E—F ARZERIENFE D
SATREPS (JBERBUBLEN IS RSB AEAN T ) 70 75 &) 1ITRESI NS X9 1T, FESGEEIC X 53t
e D AT TR 5.

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 2020). 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 of infection of intractable fungal diseases, the development of their
diagnostic and therapeutic methods, and the epidemiology/mechanisms of antifungal resistance.

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.

# % B wEZ Professor Katsuhiko Kamei

i G - | 1)) Gy Associate Professor Akira Watanabe

¥R & NE BE Research Assistant Professor Yasunori Muraosa

¥oE OB % oE P Research Assistant Professor Teppei Arai

¥OoE OB % AJLOANTT Research Assistant Professor Hazim O. Abdelgah] Khalifa
Tk Fin B Ry Bk Researcher Akio Toh-e

77y F7xu— W Y Grand Fellow Hideaki Taguchi

o B B 4 ZBF Research Technician Kyoko Yarita

Bl sk R B Hif Research Promotion Technician Rio Seki
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1. Drain outlets in patient rooms as sources for invasive
fusariosis: an analysis of patients with haematological

disorders. J Hosp Infect 105(3):518-526, 2020.

Hino Y, Muraosa Y, Oguchi M, Yahiro M, Yarita K,
Watanabe A, Sakaida E, Yokote K, Kamei K

Invasive fusariosis (IF) is a frequently fatal disease as there
are few antifungals to treat it, making the prevention of IF
crucial. However, fusarium infections have not been as
thoroughly studied as other common pathogenic fungi such as
Aspergillus or Candida.

To investigate the epidemiology of IF in patients with
haematological diseases in Japan and to elucidate the
infectious route of fusarium infection.

We retrospectively analysed 29 IF cases in patients with
haematological diseases from 2009 to 2019 in Japan. To
discover the infectious source of IF, we performed an indoor
environment survey targeted at indoor air and drain outlets in
medical institutions and residences using culture-based and
metagenomic methods. Finally, we performed aerosol- and
droplet-mediated dispersion studies.

The epidemiological study showed that the primary
pathogen of IF was Fusarium solani species complex (FSSC),
and the most common species was Fusarium petroliphilum.
Most patients were likely to develop IF during
hospitalization. A fusarium culture was positive in 26 of 72
drain samples. Few fusarium were detected from air samples;
by contrast, 29 of 108 isolates from the drain outlets were
identified as fusarium. Furthermore, similar results were
obtained in the metagenomic analysis. Interestingly, species
belonging to FSSC were isolated from indoor drain outlets,
which was similar to those of the IF patients. In the droplet-
mediated dispersion study, eight to 17 colonies of fusarium
were isolated.

Our study indicates that causative Fusarium spp. could

Research Promotion Technician
Research Promotion Technician

Research Promotion Technician

Yukiko Tsuchiya
Yasuko Koga (2020.7 ~)
Kyoko Inoue

inhabit drain outlets in hospitals or residences, and droplet-

mediated fusarium dispersion is a potential cause of IF.

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 £RGZI 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
patients (35%) and was associated with high resistance rates.

Odur results are of crucial clinical concern, since understanding
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the

molecular mechanisms underlying fungal resistance is

imperative for guiding specific therapy for efficient patient

treatment and promoting strategies to prevent epidemic

spread.

Publications in English

1)

2)

3)
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7)

Fujishita K, Oka S, Kamei K, Tani K, Fujisawa Y,
Kitamura W, Machida T, Imai T. A Disseminated
Fusarium fujikuroi Species Complex Infection Prior to
Allogeneic Hematopoietic Stem Cell Transplantation.
Acta Med Okayama. 74: 435-441. 2020.

Arai T, Majima H, Watanabe A, Kamei K. A Simple
Method To Detect Point Mutations in Aspergillus
fumigatus cyp514 Gene Using a Surveyor Nuclease Assay.
Antimicrob Agents Chemother. 64: €02271-19. 2020.
Nakamura A, Tawara I, Ino K, Matsumoto T, Hayashi
A, Imai H, Muraosa Y, Kamei K, Katayama N.
Achievement of long-term remission of disseminated
histoplasmosis in an AIDS patient. Med Mycol Case
Rep. 27: 25-28. 2020.

Yada Y, Koga Y, Ono H, Motomura Y, Esumi G,
Kohashi K, Muraosa Y, Kamei K, Matsuura T, Oda 'Y,
Ohga S. Acute isolated Aspergillus appendicitis in
pediatric leukemia. J Infect Chemother. 26: 1229-1231.
2020.

Takahashi-Nakaguchi A, Shishido E, Yahara M,
Urayama SI, Sakai K, Chibana H, Kamei K, Moriyama
H, Gonoi T. Analysis of an Intrinsic Mycovirus
Associated With Reduced Virulence of the Human
Pathogenic Fungus Aspergillus fumigatus. Front
Microbiol. 10: 3045. 2020.

Pontes L, Beraquet CAG, AraiT, Pigolli GL, Lyra L,
Watanabe A, Moretti ML, Schreiber AZ. Aspergillus
fumigatus Clinical Isolates Carrying CYP51A with
TR34/1.98H/S297T/F4951 Substitutions Detected after
Four-Year Retrospective Azole Resistance Screening in
Brazil. Antimicrob Agents Chemother. 64: €02059-19.
2020.

Chihara Y, Tanaka Y, Izumi M, Hagiwara D,
Watanabe A, Takegawa K, Kamei K, Shibata N, Ohta
K, Oka T. Biosynthesis of p-(1—5)-Galactofuranosyl
Chains of Fungal-Type and O-Mannose-Type
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Galactomannans within the Invasive Pathogen Aspergillus
fumigatus. mSphere. 5: ¢00770-19. 2020.

Toyotome T, Arai’T, Watanabe A, Kamei K. Detection
of Substitutions at 98th, 121st, and 289th Amino Acid
Residues in Cyp51A using Cycling Probes. Med Mycol
J. 61: 7-10. 2020.

Hiramoto R, Miyachi M, Nitta Y, Yoshida H,
Kuwahara Y, Tsuchiya K, Iehara T, Yarita K, Kamei K,
Hosoi H. Detection of circulating fungal DNA by
polymerase chain reaction in a fatal case of
Cunninghamella bertholletiae infection. IDCases. 20:
€00760. 2020.

Iwahashi J, Kamei K, Watanabe H. Disruption of
Aspergillus fumigatus biofilm by Streptococcus pneumoniae:
Mycelial fragmentation by hydrogen peroxide. J Infect
Chemother. 26(8): 831-837. 2020.

Hoshino A, Tokoro S, Akashi T, Inoue M, Takagi M,
Imai K, Kanegane H, Muraosa Y, Kamei K, Morio T.
Disseminated fusariosis in a child after haploidentical
hematopoietic stem cell transplantation. Pediatr Int. 62:
419-420. 2020.

Hino Y, Muraosa Y, Oguchi M, Yahiro M, Yarita K,
Watanabe A, Sakaida E, Yokote K, Kamei K. Drain
outlets in patient rooms as sources for invasive fusariosis:
an analysis of patients with haematological disorders. |
Hosp Infect. 105: 518-526. 2020.

Izumikawa K, Kakeya H, Sakai F, Shibuya K, SugitaT,
Takazono T, Takata'T, Tashiro M, Teruya K, Nakamura
S, Noguchi H, Hiruma M, Makimura K, Miyazaki T,
Miyazaki Y, Yamagishi Y, Yoshida K, Watanabe A.
Executive Summary of JSMM Clinical Practice
Guidelines for Diagnosis and Treatment of
Cryptococcosis 2019. Med Mycol J. 61:61-89. 2020.
Harada S, Ohkushi D, Nakano K, Mitani H,
Yamamoto Y, Kamei K, Hayama B. Fatal invasive
pulmonary aspergillosis caused by voriconazole-resistant
Aspergillus tubingensis in a patient with solid tumor. ]
Infect Chemother. 26: 301-304. 2020.

Khalifa HO, Arai'T, Majima H, Watanabe A, Kamei K.
Genetic Basis of Azole and Echinocandin Resistance in
Clinical Candida glabrata in Japan. Antimicrob Agents
Chemother. 64: e00783-20. 2020.
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Furudate A, Hirose S, Abe K, Kawashima A,
Hashimoto K, Yamazaki S, Kamei K, Ishiwada N,
Hamada H, Sato M. Infantile Aspergillus fumigatus
ventriculitis successfully treated with monitoring of
plasma and cerebrospinal fluid voriconazole concentration
level. ] Infect Chemother. 26: 132-135. 2020.

Ohki Y, Okamoto Y, Iinuma T, Yamamoto H,
Toyotome T, Yahiro M, Yonekura S, Sakurai D, Kamei
K. Local fungus-specific Immunoglobulin E production
in chronic rhinosinusitis with nasal polyps. Rhinology.
58: 136-144. 2020.

Nishimura Y, Shikanai T, Kawamoto S, Toh-E A.
Step-wise elimination of a-mitochondrial nucleoids and
mitochondrial structure as a basis for the strict

uniparental inheritance in Cryptococcus neoformans. Sci
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Rep. 10: 2468. 2020.

Takatsuka H, Yamazaki S, Watanabe A, Yokoyama I,
Suzuki T, Kamei K, Ishii I. Successful treatment of
Aspergillus empyema using combined intrathoracic and
intravenous administration of voriconazole: A case
report. J Infect Chemother. 26: 847-850. 2020.

Takeda K, Suzuki ], Watanabe A, Matsuki M, Higa K,
Inoue E, Akashi S, Shimada M, Kawashima M,
Ohshima N, Fukami T, Masuda K, Yamane A, Tamura
A, Nagai H, Matsui H, Tohma S, Kamei K. Species
identification, antifungal susceptibility, and clinical
feature association of Aspergillus section Nigri isolates
from the lower respiratory tract. Med Mycol. 58(3):
310-314, 2020.
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Project for Infection Control and Prevention

WIZEWE%E (Summary)

4 V7 NI FREOWEVERN 22 5 NS A ¥ 7V T VR IRGE, S BRI , BREAEE L &~
VIR EYOE D FRE 2 BT o T D BB HT 2 F VEAR, BiLLMEL ZoTWE T2
F VIEEARIRRIC & BN F- O 2 17\, FiZe 2 PHiio 3 E HIF9 . BCGIRYWE D #dEE
W7 P BREOWEPERN 175 CTwb . 72, BHATEL S ERAYE OB W, IHRIERBE O 72D Dl
W& Fhi LT\ 5 . MIFIC, EWREEIC B 2 B8 EH R 2N TOI VT —2 a Y &fT-
TV, 3L, 7977F D) A7HBBICHTHHFERICHDMYHATRS.

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

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

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

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

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

vaccination.
#t H B OAAHEEE Associate Professor Naruhiko Ishiwada
¥R OB # O MA MY- Assistant Professor Noriko Takeuchi
B o W B KW kT Research Technician Misako Ohkusu
HHWEEAMME ISR Adjunct Research Technician Mihoko Ohhata

1. 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
N!, Hishiki H3, Sato Y*, Sugita K*

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

? Division of Child Health, Faculty of Education, Chiba
University

3 Department of Pediatrics, Chiba University Hospital

* Department of Preventive Medicine and Public Health,
Keio University School of Medicine

Abstract

The Japanese government suspended proactive
recommendation of human papillomavirus (HPV)
vaccination due to several reports of adverse events related to
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
HPYV 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
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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.

2. Epidemiology of hospitalized paediatric community-
acquired pneumonia and bacterial pneumonia following
the introduction of 13-valent pneumococcal conjugate

vaccine in the national immunization programme in

Japan.

Takeuchi N!, Naito S?, Ohkusu M!, Abe K3, 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

2 Department of Paediatrics, Chiba University Hospital

3 Department of Paediatrics, Chiba Kaihin Municipal
Hospital

* Department of Clinical Laboratory, Chiba Kaihin Municipal
Hospital

5 Department of Paediatrics, Seikeikai Chiba Medical Center

6 Division of Infectious Diseases, Chiba Children’s Hospital

" Department of Preventive Medicine and Public Health,
Keio University School of Medicine

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
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 1,000 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.

3. Haemophilus influenzae type b capsular polysaccharide
antibody levels in Japanese young patients with

hematological malignancies and asplenia

Takeshita K!, Ishiwada N?, Takeuchi N2, Takahashi Y',
Fukasawa C3, Hishiki H?, Hoshino T*, Shimojo N!

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

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

3 Department of Paediatrics, Seikeikai Chiba Medical Center

* Division of Infectious Diseases, Chiba Children’s Hospital

Abstract

Individuals with immunosuppressive condition have a high
risk of invasive Haemophilus influenzae type b (Hib) infection.
In Japan, routine Hib vaccination program for children under 5
years old was introduced in December 2008. However, the
national policy does not make provision for individuals

aged 25 years who have medical conditions associated with a
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high risk of invasive Hib disease to receive Hib vaccine. We
measured serum anti-polyribosylribitol phosphate specific
(anti-PRP) antibodies to Hib in patients aged 25 years with
hematological malignancies and asplenia and evaluated their
levels of anti-PRP antibodies in post administration of Hib
vaccine era. A total of 65 patients (48 with hematological
malignancies, and 17 with asplenia) were included in this
study, of which 84% had not received Hib vaccine. In
addition, 95.4% had short-term protective levels of anti-PRP
antibodies (defined as 20.15 pug/mL) and 41.5% had long-
term protective levels of anti-PRP antibodies (defined
as 21.0 pg/mL). Five patients had low anti-PRP antibody
levels despite a history of Hib vaccination. Our results suggest
that young patients with underlying diseases such as
hematological malignancies and asplenia may be at risk of
invasive Hib disease. Hence, we recommend they should
receive Hib vaccines even if they are over the age limit for

routine Hib vaccination program.

4. Effect of a vaccine information statement (VIS) on
immunization status and parental knowledge,

attitudes, and beliefs regarding infant immunization in

Japan

Saitoh A!, Saitoh A? Katsuta T?, Mine M? Kamiya H?
Miyairi I?, Ishiwada N?, Oshiro M?, Kira R? Shimizu N?,
Suga % Tsugawa T?, Fujioka M?, Miyazaki C?, Morioka I?,
Korematsu S?, Nakano T? Tanaka-Taya K? Yoshikawa T%
Iwata S?, Kusuhara K2, Azuma H? Moriuchi H?, Okabe
N2, Hosoya M2, Tsutsumi H?, Okada K?

! Department of Nursing, Niigata University Graduate
School of Medical and Dental Sciences
2'The Committee on Immunization and Infectious Diseases,

Japan Pediatric Society

Abstract

Background: Because of the overabundance of vaccination
information on the internet, in the media, and on social
media, providing clear and correct information on
immunization is critical for parental decision-making. In

2018, the Japan Pediatric Society created and distributed a

Vaccine Information Statement (VIS) to provide appropriate
immunization information to caregivers. The objectives of the
present study were to evaluate the effect of the VIS on
immunization rates, adherence to schedule, and parental

understanding of immunization in Japan.

Methods: This cross-sectional study was conducted at 18
centers in 2 prefectures in Japan. Caregivers were assigned to
an intervention group, which received the VIS and a
questionnaire when their child reached the age of 1 month,
and a control group, which received only the questionnaire.
Using the self-reported questionnaires, we evaluated
vaccination rates and schedule adherence at age 2 months,
and parental knowledge, attitudes, and beliefs regarding
immunization. Three months later, the questionnaires were

returned, and the findings were compared between the 2

groups.

Results: We contacted 422 and 428 persons in the intervention
and control groups, respectively, and 111/422 (26.3%) and
119/428 (27.8%) returned the surveys. Vaccination rates and
adherence rates for the first dose of 4 recommended vaccines
did not differ significantly (P>0.25); however, there were
some positive effects on items related to vaccine knowledge
(P=0.03), perceived benefits (P=0.02), perceived barriers
(P<0.001), and perceived behavioral control (P=0.01).

Conclusion: The VIS improved parent comprehension of
infant immunization. Future studies should examine if the

effects of such an intervention persist and affect vaccine uptake

throughout childhood.

5. Antibiotics for hospitalized children with community-
acquired pneumonia in Japan: Analysis based on

Japanese national database

Yahaba M!, Yamagishi K!, Yamazaki S?, Takayanagi S',
Kawasaki Y?, Taniguchi T, Ishiwada N*, Igari H!

! Division of Infection Control, Chiba University Hospital
? Division of Pharmacy, Chiba University Hospital

3 Biostatistics Section, Clinical Research Center, Chiba
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University Hospital
* Department of Infectious Diseases, Medical Mycology
Research Center, Chiba University

Abstract

Introduction: Community-acquired pneumonia (CAP) is one
of the most common causes of pediatric infection requiring
hospitalization. Antimicrobial resistance due to the
inappropriate use poses a threat worldwide. Our objective is
to analyze and optimize the trends of antibiotics used for
pediatric inpatients with CAP in a claims database provided
by the Ministry of Health, Labour and Welfare.

Methods: Our database randomly sampled 10% of the
hospitalized patients every October from 2011 to 2014.
Patients aged <15 years in whom antibiotic therapy was
initiated within two days of admission were listed.
Subsequently, we investigated the antibiotics administered on

the first day of prescription.

Results: A total of 4,831 antibiotics were prescribed for 3,909
patients. Many patients aged < five years were treated with
B-lactams alone whereas many patients aged > six years were
treated with a single antibiotic, such as a macrolide,
tetracycline, and quinolone, which covers atypical bacteria.
Combination therapy was primarily used in children aged = six
years (nearly 30%); the main combination was a -lactam and
non-fB-lactam covering atypical bacteria. Ampicillin-
sulbactam was the most frequently prescribed B-lactam in
children of all ages other than infants. Ampicillin, however,
was most often prescribed in infants, but its usage rate was

low at other ages.

Conclusions: Antibiotics were appropriately prescribed and
were similar to that recommended in the 2011 guidelines for
pediatric inpatients with CAP. However, combination
therapy was frequently prescribed in children aged > six years.
According to the revised guidelines in 2017, ampicillin should
be used more frequently for patients hospitalized with CAP.

6. Nationwide surveillance of bacterial pathogens isolated
from children conducted by the surveillance committee
of Japanese Society of Chemotherapy, the Japanese
Association for Infectious Diseases, and the Japanese
Society for Clinical Microbiology in 2017: General

overview of pathogenic antimicrobial susceptibility

Ishiwada N, Fujimaki K!, Matsumoto T%, Kiyota H?, Tateda
K2, Sato J?, Hanaki H3, Takayanagi R!, Yamaguchi Y',
Hoshino T!, Kuroki H!, Iwata S!, Tajima T", Horikoshi Y?,
Shiro H', Bamba M!, Kawamura N!, Ouchi K!, Matsubara
K%, OkadaT", Furuno K!, Tsumura N*

! Pediatric Sub-committee and the Surveillance Committee of
Japanese Society of Chemotherapy (JSC), The Japanese
Association for Infectious Diseases (JAID), The Japanese
Society for Clinical Microbiology (JSCM)

2The Surveillance Committee of JSC, JAID, JSCM

3 Infection Control Research Center, The Omura Satoshi

Memorial Institution, Kitasato University

Abstract

A nationwide surveillance of the antimicrobial susceptibility
of pediatric patients to bacterial pathogens was conducted by
Japanese Society of Chemotherapy, the Japanese Association
for Infectious Diseases, and the Japanese Society for Clinical
Microbiology in Japan in 2017. The isolates were collected
from 18 medical facilities between March 2017 and May 2018
by the three societies. Antimicrobial susceptibility testing was
conducted at the central laboratory (Infection Control
Research Center, Kitasato University, Tokyo) according to
the methods recommended by the Clinical Laboratory
Standards Institute. Susceptibility testing was evaluated in
926 strains (331 Streptococcus pneumoniae, 360 Haemophilus
influenzae, 216 Moraxella catarrhalis, 5 Streptococcus agalactiae,
and 14 Escherichia coli). The ratio of penicillin-resistant S.
pneumoniae was 0% based on CLSI M100-ED29 criteria.
However, three meropenem or tosufloxacin resistant §.
pneumoniae isolates were obtained. Among H. influenzae,
13.1% of them were found to be B-lactamase-producing
ampicillin resistant strains, while 20.8% were B-lactamase

non-producing ampicillin-resistant strains. No capsular type
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b strains were detected. In M. catarrhalis, 99.5% of the

isolates were B-lactamase-producing strains. All 8. agalactiae

and E. coli strains were isolated from sterile body sites (blood

or cerebrospinal fluid). The ratio of penicillin-resistant §.

agalactiae was 0%, while that of extended spectrum

B-lactamase-producing E. co/i was 14.3%.
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Ovur research areas are Bioinformatics and Systems Biology. Our Bioinformatics approach aims to deeply

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

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

design mainly by mathematical modelling approach.
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1. Investigation of the relationships between heterogeneity
against environmental stresses and pathogenicity in

pathogenic fungi dspergillus fumigatus
Yoko Kusuya, Cai Bian, 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.

2. Systems biology for understanding the stress responses

in bacteria
Jun-ichi Ishihara, Hiroki Takahashi

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

of bacteria.

Publications

1) Imashimizu M, Tokunaga Y, Afek A, Takahashi H,
Shimamoto N, Lukatsky DB. Control of transcription
initiation by biased thermal fluctuations on repetitive
genomic sequences. Biomolecules, 10(9): E1299, 2020.
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Kirimura K. Draft genome sequence of Aspergillus
tubingensis WU-2223L, a citric acid-producing
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Nigri. Microbiol Resour Announc, 9(33): e00702-20,
2020.

Nakamura Y, 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, Shimojo
N. Staphylococcus Agr virulence is critical for epidermal
colonization and associates with atopic dermatitis
development. Sci Transl Med, 12(551): eaay4068,
2020.
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1. Molecular and metabolic strategies for postharvest
detection of heat-resistant fungus Neosartorya fischeri

and its discrimination from Aspergillus fumiatus.

Pertile G!, Frac M!, Fornal E2, Oszust K!, Gryta A,
Yaguchi T®.

!Institute of Agrophysics, Polish Academy of Sciences,
Lublin, Poland

? Department of Pathophysiology, Medical University of
Lublin, Lublin, Poland

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

Heat Resistant Fungi (HRF) and toxigenic fungi are
considered as a serious problem both in the agricultural field
and for human health, due to ascospores and mycotoxins
production, which can contaminate fruit and, as a
consequence, adversely affect the agricultural food chain. One
strategy to identify these fungi is the use of modern molecular
method, which include the analysis of DNA target regions for
differentiation of the fungal species. However, previously

developed methods included only the identification of pure

Takashi Yaguchi
Sayaka Ban
Junko Ito

Yumi Osamura

Kaomi Higuchi

strains but not the detection of Neosartorya fischeri in
artificially contaminated food samples, such as fruit or juices.
Therefore, the aim of presented study was to develop a
detection method of Neosartorya fischeri in contaminated
strawberry fruit and juice. The other strategy is the use of
phenotypic assays to determine the metabolic profile of the
fungiin order to facilitate a qualitative and quantitative
detection of microorganisms based on specific substrates
utilization and mycotoxins production. Accordingly, the study
included an evaluation of the differences in phenotype profile
between N. fischeri and the phylogenetically close fungus
Aspergillus fumigatus, as a strategy of their differentiation and
identification. PCR detection assay was developed that
revealed the presence of N. fischeri DNA in all tested
contaminated samples of fruit and juice. Therefore, it can be
concluded that this rapid molecular method is an important
tool for the evaluation of the postharvest quality of agricultural
raw materials. Moreover, the results suggest that specific
metabolic and mycotoxin patterns may be used as V. fischeri
detection markers and strategy in dis-crimination of this
fungus from A. fumigatus. The results indicated that V.
fischeri and A. fumigatus had a different time period of carbon

sources utilization, and particularly V. fischeri presented a
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more efficient carbon meta-bolism. Mycotoxins, verruculogen
and fumitremorgin C, were detected after 4 days incubation
of N. fischeri. Although metabolic assays are not such fast as
molecular detection approach, they allow to deeper insight
into the pathways activated by heat-resistant and toxigenic
fungi. Therefore, both molecular and metabolic strategies of
heat-resistant fungus detection and identification are
complementary and can be used to measure postharvest

quality of fruit and their products.

2. Identification and functional characterization of
Penicillium marneffei major facilitator superfamily

(MFS) transporters.

Utami S, Indriani Ct 2, Bowolaksono A% YaguchiT?, Chen
X!, Niimi K!, Niimi M!, Kajiwara S'.

! School of Life Science and Technology, Tokyo Institute of
Technology, Tokyo, Japan

? Department of Biology School of Mathematics and Natural
Sciences, Universitas Indonesia, Depok, Indonesia

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

Penicillium marneffei is a thermally dimorphic fungus that
causes penicilliosis, and become the third-most-common
opportunistic fungal infection in immunocompromised
patients in Southeast Asia. Azoles and amphotericin B have
been introduced for the treatment, however, it is important to
investigate possible mechanisms of azole resistance for future
treatment failure. We identified 177 putative MFS
transporters and classified into 17 subfamilies. Among those,
members of the Drug:H+ antiporter 1 subfamily are known to
confer resistance to antifungals. Out of 39 paralogs, three
(encoded by PmMDR1, PmMDR2, and PmMDR3) were
heterologously overexpressed in S. cerevisiae ADA conferred
resistance to various drugs and compounds including azoles,
albeit to different degrees. PmMDRI-expressing strain
showed resistance to the broadest range of drugs, followed by
the PmMDR3, and PmMDR2 conferred weak resistance to a
limited range of drugs. We conclude that PmMDRI and

PmMDR3, may be able to serve as multidrug efflux pumps.

3. Isolation and characterization of Fusarium species and
fumonisins contamination in maize from lower eastern

and rift valley regions of Kenya.

Koskei P!, Karanja S!, Mashedi O% Matsuzawa T3, Gonoi
T*, Yaguchi T, Bii C%

! School of Public Health, Jomo Kenyatta University of
Agriculture and Technology, Kenya

2 Mycology Laboratory, Kenya Medical Research Institute,
Nairobi, Kenya

3 Siebold Campus, University of Nagasaki, Nagasaki, Japan

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

Maize serves as a staple food in many Sub-Sahara African
(SSA) Countries. It is mostly susceptible to mycotoxins
including aflatoxin and fumonisin contamination. Fumonisins
are produced by the Fusarium species, predominantly
Fusarium wverticillioides. Fumonisins’ health hazards are
documented in many parts of the world. However, few
studies exist on fumonisin contamination in maize locally. The
presence of Fusarium species and the associated fumonisin
contamination of maize grown in Rift Valley and Lower
Eastern regions of Kenya were assessed. Maize samples were
collected from randomly selected households in three Counties
from each of the two regions. Isolation and characterization
of Fusarium species was done using Daniel et al., (2011)
protocol. Envrologix Quick Tox Kit was used to quantify
fumonisin levels. Aspergillus species was the most prevalent
fungi species isolated (50.3%) followed by Fusarium species
(39.3%) with F. verticillioides accounting for 80.8% of all
Fusarium spp. Of the 200 samples analyzed, 133 (65.5%)
had fumonisin levels below the level of detection (<0.1 ppm),
63 (31.5%) had fumonisin level of between 0.1 ppm-4.0 ppm
and 4 (2.0%) sample had fumonisin levels of more than 4.0
ppm. Lower Eastern Region had higher proportion of
samples with detectable fumonisin levels compared to Rift
Valley Region (55.4% vs 11.1%). In conclusion Fusarium
verticillioides commonly associated with fumonisin
contamination of maize was a common fungus isolated in the

study regions. It also showed that some of the maize samples
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consumed by the respondents have fumonisin levels that are

above the internationally accepted levels. These results suggest

that people are likely to be exposed to fumonisins that has

been associated with adverse health hazards.
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Project for RNA Regulation

WIZEWE%E (Summary)

B FRBOWE A v b7 —2713, TOMBOFREE, 5L, WAEICHT 2RI HAA, HE -
MR - 7 4NV AFDOFERICHN T Z16 EDIEETER competency Z b BLE LTS . A2 47 JICH
BINIATBY 27 FTRIDE) ZHEHAY VT —27 2R 2 EEEZHWFL LT, ZHOEKR
T HEDFEBL % post-transcriptional L NV T—#§ L THICHIHT 2 miRNAIZHEH T % . £ L THRBOR
WIGEIC X Y EEFHEA Y P — 7O hDKK E % % miRNA Z [ L, Zh2Hl#d 5 J5idkamz
BHIES G LA Z BB L CTOAZRIO & Lz MREDOHIIEZD ST .

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

proliferation but also cellular response or competency to virus, bacterial, and mycete. This project, which

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

transcriptional level, to develop translational 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
as 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

Research Associate Professor
Specially Appointed Assistant Professor
Research Promotion Technician
Research Promotion Technician

Visiting Professor

Takeshi Haraguchi
Kazuyoshi Kobayashi
Noriko Sakurai

Naomi Aikawa

Hideo Iba

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

National BioResource Project “Pathogenic Eukaryotic Microorganisms”

ERBFFE TIX20024EE B F ¥ a TN A ) v —
A7a Y xs b (NBRP) % B4 L, ElAN RN I3
52 EDEER WG IOV CTERIITIUE, 171,
et E&ATH 72O ORGI 2 HEM L T &7z, TOH5E
TLORMELEZITV, 20174 & D 85 4 HIBm S 7z

55 4 1 & 0 IR T &R R - R U & WSS
% Z & &%) NBRPW B BAEW I IETRRFERE
EATget v & — UREER - BHHE, ) & R
WP R 2% s R 2 ZE AT OO I D ) (&, A Lo R B o
HEAR D, NS ORI DR OIUE - B - $4t
il 2 $fli U<, mEEHRE RS LB T & 20 EM
APtk LTI L YW L WEROEKE - ii%Ex 5
BEANAERLZEL TS,

K7 Tz 7 M, 5B 7% 5 EREHEREEL T
IS TE BWEEBMAENIL 72 a v 2 HIELTWA.

RAEIZ IO FMOEEEZTI2H, ZOHTOFEH %
BFELTWS.

In FY2002, the Ministry of Education, Culture, Sports,
Science and Technology (MEXT') implemented the National

30

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
started.

This project is carried out by Chiba University’s Medical
Mycology Research Center (pathogenic fungi/
actinomycetes), and Nagasaki University’s Institute of
Tropical Medicine (pathogenic protozoa). 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.

Even if any infection develops, the project aims at the
pathogenic microorganism collection to deal with it.

This year, this project was influenced by the COVID-19,

but we am looking for activities within it.
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Cooperative Research of Priority Areas with NEKKEN, Nagasaki University

Project for Collections, and morphological, physiological and molecular biological analysis
of human pathogenic fungi and actinomycetes in Africa

Rl RS BT R 7E i r = TS OB ) %215 C, 7
=7 EEBOERO H CHEHRR e PEREICET ST
oYz bERBLTWEYT. BIEEFCIIr=74210
FERY (FyEU Y NE) RINVT R ERFYRT
LHEH EBAET 75 M F T oM) EEOEERD
T o, BMEWOZL P, IR oRekEflr K
S EMHZAEHETHEIN TSI EZWHLNIILT
7 BRI Bbov2a ) EiFsh, kK&
GRERZWPERI Lz, EHRREFRTO7 AV F LR
i JEL TR TR AR O BLEL I 3853 B ik, WAL 2 & o
HHIT-oTV5.

WAL CTORFFZEIR, BIoMEEHEREBEET L 0
MR EE ) W EBL 0% OMEE R L 1)
NIRRT E 2w, L L, BIHOEHBICEIRL, A4
OAFOH (QOL) oI xR Y, & HICHA L DKL
RWRD L7z e LT\ 5.
REFZITTFMOBET, ¥ =T ~OWEHHFTE %

Molznd, THE TP L7ZRROMNT, HAER L O

g e gL 7.

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 were
contaminated by the toxins at concentrations far above the
international standards. The result has been announced in
newspapers, and received large attention. Furthermore, we
have examinated the resistance properties agaist antifungals
and resistance mechanism on the isolates causative
aspergillosis in the environment.

We are building develop trusting relationships with Kenyan
researchers and regulatory agencies, and promoting
collaborative research project while solving the problems.

Although it was not possible to travel to Kenya this year
due to the COVID-19, we analyzed the strains collected until

now and compared them with Japanese ones.
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'The project for prophylaxis, diagnosis, and treatment for aspergillosis

and the other mycoses in aged and neonate patients

e & MARICERDE TR D IETHD L WVIRAEEE
BiE (PIBEERE) 137 ARVENZFETH Y, BIEH
Frh % BELUZHR T W5 COVID-19ES 2% L DT AR
WE N AFEDEBE (CAPA : COVID-Associated Pulmonary
Aspergillosis) 25A b N7zZ &b, TOHEEITHFR
WCHEMREI N, BOPETIE, TARVENVZAFEOHT
b FnE R 12k P ZEVE N (COPD) 45 18 Pk fifi e &6
W38 B IBEENG 7 A~V IV ASEDHE D L, A
MEHRIREW. A70 Y27 VEIRSOEEDE
%, WERT, EEAEELET Th AW (&<
WCEDERTH LTV — VISR i) 1B 20
78, S OICHEMHARERZ G E Lo E RSO
WHREDFRMTIC X 0, FBLE W, W, PO
Wl C7-AREBOFIEEX HIET D OTH 5.

THPER L7 ARV FN ATBCTH &b THEA M
BMERDOOBH L0, MR, BEnsEE
F RIEFD O QR ORR & BRTE RO IE DA KT
b, Yty sy — MR, HARBRGE SR O HARERIR
AW ERITE D [N EGE RG] e S
h, BEE) 77 L v Aty ¥ —& LUTLEOREHT%
O HE 4 ORI, BHESA—- P E2FEZTT0ET
END, ZLOMKREED L ZEDPHETYD . S4EH
F:1X COVID-19D FiATIZ & D AKFEA A e o 7228, FKI
LD AMITHINL T, #F, MAKEIZRH410ME L
7o, TNHITI AT, BEE R IFI AR NRE 1 e il 44
W YR v 7 — R OTNHO B RURBE b M 72X 0
BB R IEMIIESR Y VT =2 BHEL, TARLVFI R
SEHRILO—KNTH 5 Aspergillus fumigatus i 4 b D WF5E
ERTTCWS . SAERT V- VRO FEE R A =X
AELTHISNTWSCypslA (7 V' — VRIEFEED
B R 1) (CERZR72 07 ) — VIR O AT 2
1772y, HMG-CoA reductase DZEFEAT7 " — VI B
L 1L Tw3 Z &% CRISPR/Cas9> A 7 4 % H o 72 fig At
WX DFEEA L 7 GRsciEfih). £ 72 IREAHICE S5
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BRDY T OBEEIZE Y TV — Vi L ERT S
WREPEI DWW T H F 721l U7z, BUTERHM 2 i ©
HAhH. =), iR bwko-o 0B E LT, 2h
T TSR T OB 72 % B4l Td 5 7 2~V F v 2l
BES X7 BOIAE R R L CE 7205, S4EIEHICHIZE
%D T ED HIRGEIEDST A~V F v AMINEE S > 7%
7 HIZ X o THEE N LT % in vitro B £ Uin vivo D
FEERICL > TS 22 &, 2 oW 2 MR Z15%%
Z ke (RRsCHEfH).

F 7z, BIERYHRbSE & O BN ILFEEEIZE T,
HE DR 7 2~V FV ZFETIE, 7V — IV RPTE
LG INTVLEEDP MM ENTZA fumigatus FRIE
BHENTORVEENS OB LI L TT7 YV — VI
WL W EEHOIE L, @it %175 72 (Medical
Mycology 2020). BITENUE L 723K PERARIZOWTE 5
(REAZ AT 2 D T B

FrAE RIS BT A PSRRI L TiE, S E TICH AR
R LN R GUIE TSR E E A 2 S L, BN
BErHo,IcLz. 70, AROBROEREERICL 5%
IRFRGIEB R & A2 25, BEICHIEIMEZRT
& THIS N S 12 R ZEEE O FLIRRE SAEB A & Rasamsonia
piperina DIFEEZIEII L, @il ERNE LIz, T2, HAER
D Aspergillus fumigatus \Z & % Bl 5 - i 28 S B3 L
T, M EFIHERORY I — VIREE 2 BRI E
HZ LT, MYREEEAT) T EDHRIIER ZRERL
FCAFE L7z A, PO A AR ENE T 20V FV A
JEHESE B 70> & 738k S 72 Aspergillus fumigatus bk & ERLHE
I 5% - B =8 2 IE B D 43 BiERR L2 DT STRs (microsatellite)
EMT 2 FEHE L 728, B &I E N7z T odER]
b, HERE - BIRMAAREIE T, REEREREIRE L
TBY, FrEREEHZE (NICU) 0EH ¥k, BEh
DOBEWICHTLHIEEITITEZFWL TS, 25D
MEETAEFE, AR T 20V T ZIEDBW - LR
BV THO CTEEREREIRETL250TH 5.
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This project aims to cope with the intractable fungal
disease, aspergillosis, particularly in elderly, 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-resisntance 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 A. fumigatus, but a significant number of
resistant isolates show no mutation in the gene.

Using the CRISPR/Cas9 system, we showed that mutations
in HMG-CoA reductase genes have a significant role in the
resistance. We also found that another mutation concerning
lipid metabolism may also be engaged, and further analysis is
now underway.

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, we found that the rate of azole-

resistant isolates was significantly higher among patients who
received azoles than those who did not. 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 found two strains were
different in background. This fact indicates 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.
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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”

HNEAE BB BT EFEE MO —& 27285 Tw
5. TOHERE LT, RENREORS., Sl ghl
R E 21 T 552 X 5 & H I RIEK T R
H, TR (ASRAE R I 5 7 &) & JRAE IR
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WL T AV A REGE (COVID-19) BHEIZAPEL
ToRTEM BRI S s S, 9 F THEREMS
NTW5 ., —BRICHEIEEERE TR TEERI RV C
ERHLNTBY, ZOEIKRT, BEEGHED A > 737 |
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WMA TR, 3—1 v SGEEZ B2 0 ICPiE R 3
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AFFETIE, 73 INDF o8y alh v ¥E—F R
RFELHEHEL, 7 E—F AEMBEIZBIT HIRPEIEIC
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BTDHIERBL, 7T INIIBT B HERE R R R
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TVECE LTRE L. FEPiEm S AS & &
7% > T\ % Candida glabrata D WK 73 BERRIZDOWT, 2D
TPEA 71 = X DD TIRT 24T\, B R E AT o7z,

77 Y VENOBIEA Y b= Oy =& LTEA
L7z, REDCap K[ Vanderbilt KF#A3BFE L7z 7 — 7 £
FEHY AT L) L L-BEWIEORER T — 7 X—
ANk, ZtiaxdkF THEBIEDERSER S NOOH Y,
N E TIC2005EH) % 8 2 B IEBIED BRI N TV S .,

72, Zoary—y7ARFMAL, WREEDLED
CELHRIRAE N v 7 2L L, EBRICH RO RAE Z BlG
L7, BAET B HibkE L TR EREE 2 5 ORER
SrEERRICN 2, BRBE (RME, 225, MW, KB E) 5
DHHER D EDLTFTETH 5.

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-sensitive 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. Using
clinical strains of Aspergillus fumigatus isolated in Brazil, we
analyzed the gene coding Cyp51A (target of azole
antifungals) and reported it as the first paper in Brazil.

On the other hand, 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 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. A manuscript regarding this
study is in preparation. Furthermore, we analyzed resistant
fungal strains isolated from several horticulture plant bulbs
and published these data to know the situation on antifungal
resistance of environmental fungi. Besides, we examined
clinical isolates of Candida glabrata, whose antifungal
resistance is becoming an emerging issue worldwide, and have
reported their antifungal susceptibilities and genetic analysis
on the antifungal mechanisms.

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 200
cases have already been enrolled.

Besides, using this consortium, a bio-resource bank for
fungal strain has been established, and the fungal preservation
was already started. 'The strains to be preserved will include
clinical isolates and environmental isolates (from the soil, air,

plants, water).
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Oversea support activities for COVID-19 pandemic:

Japan-Brazil Clinical conference on COVID-19 cases
and Partnership for Accelerating COVID-19 Testing in Brazil (PACT Brazil)
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As of December 2020, the third-highest number of
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COVID-19 patients and the second-highest number of deaths
worldwide are recorded in Brazil. The situation in the country
continues to be serious.

Since 2017, MMRC has been implementing the Science
and Technology Research Partnership for Sustainable
Development (SATREPS) program for drug-resistant fungi
with the University of Campinas (UNICAMP) in Brazil
under the support of AMED/JICA (page 34). In the light of
these serious situations in Brazil and based on a request from
JICA, the joint clinical conference on COVID-19 between
Japan and Brazil was started in June using a video conference
system. This conference lies at the foundation of the
relationship developed through the SATREPS project, and
we are aiming to strengthen COVID-19 management and
countermeasure in both Japan and Brazil.

In addition to the researchers who have been involved in
the SATREPS project, medical doctors, infection nurses,
and pharmacists at the National Center for Global Health and
Medicine, Chiba University Hospital (Department of
Infectious Diseases, Intensive care Unit, Psychiatry and

Neurology, and Pediatric) and medical staff from various

clinical departments of UNICAMP Hospital are attending
the conference. We have already held the conferences 11
times and vigorously discussed “severe COVID-19 cases”,
“management of COVID-19 complications including

»

systemic thromboembolism, ” “mental health care for medical
staff, ” “persistent symptoms after acute COVID-19, ” and
“pediatric COVID-19 cases. ”

Based on the research consortium, Chiba University, the
University of Campinas, Eiken Chemical Co., Ltd.
(Eiken), and JICA have launched an international joint
research project. This project aims to evaluate the performance
of Loopamp™ SARS-nCoV-2 detection kits, which Eiken
developed in Brazil. In November, a launching ceremony
brought together JICA, UNICAMP, Eiken, and Chiba
University on a video conference system, and a Memorandum
of Cooperation on Partnership for Accelerating COVID-19
Testing in Brazil (PACT Brazil) was exchanged. It is
expected that this initiative will be an essential step leading to
the strengthening of COVID-19 management not only in
Brazil but also in Japan.
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Japanese Initiative for Progress of Research on

Infectious Disease for Global Epidemic

95 5L L Aspergillus fumigatus\Z X % 7 A~V F )b A
VG 2 PP O S INME TS B 5 . BEAFOBIE R DB
WE T2 IEEATHRO THIAETH 5720, HrHlbHE
P RDON TS, A7y =7 M TlE, HARER
R CTORBREILEET VLT 5 Z & TR ZHET
LZEOREXHIELTCwA. [ED L) BRI EELD
ED L) BBEBERTICL o TEARINE ] 2 50
LT, mMEMEEBRER 28T L2 HIBL .

AEOBEBEINERE DT LRXVTHITT 5 & 12,
FKIVZHE 2 BSOS Rz FRZZR ) OWHRICB W T
X, RMMITERZRTH - TDH, HRHEITEZ 2 KB 2R
T REMED D 1), AW OBRBILEE & SR RHE R &
LEEICHEET A2 LWL S 2 FEHOICLE. 2o
Z E, AW ONWENED M % ZBUEH ORIRIZE - T
WhHZEEWDTHRT LR TH 72,
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Aspergillus fumigatus is a major cause of aspergillosis from
allergic bronchopulmonary aspergillosis (ABPA) to invasive
pulmonary aspergillosis (IPA), particularly in immunocom-
promised individuals. The efficacy of antifungal therapy is,
however, incomplete, because of emergence of resistance
strains worldwide. Besides, the molecular mechanisms of
pathogenicity in A. fumigatus have not been fully elucidated
yet. Of critical importance is further understanding of the
mechanisms behind infections with 4. fumigatus. In this
project, we addressed the quantitative effect of environmental
conditions related with adaptation in A. fumigatus. We
explored the statistical modelling framework to decipher the
phenotypic heterogeneity of 4. fumigatus. We utilize both
clinical isolates and strains obtained by experimental evolution
to derive and validate the model, where phenotypic

heterogeneity can be explained by transcriptome data.
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Leading Research Promotion Program, Institute for Global Prominent Research

Advanced Research of Infection and Immunity Based on

Integrative Understanding of Host-Microbe Interactions

THRFETIE, FNTOWMEDOKE %258 7= 5% 7
V—=T7ORIMZEHIET [ZFa—n)L 7o 3 2 r Mifgedk
B RARBELTBY, Y r sy —HESTLE %o 72058
Tud s b [SEEER ORA RIS A
D& Gebl ] pFgedEtedn s ] 23, V—71 ¥ Z7H5EE K
T NIRIREN, FHEEBL TS, K70 ST
AT, BGRBES I ORBAHLE R Y | AR,
EEERTTERE, WEWPEONT T & WmHE L, LAy
BETHLMEDRIEY AT L EDMENEH, I~
AT BIRIFARIC & 2 [EH OB & IEYUE OISRERR T 7
WOV TOREENTEZ, B, Wlkdr, THibask &5
BETOEFNVEREZREHOTRIEL, 220568560
DB AMCHIE S 5 2 & T, BYWE - TIERIBO
ST AN A LEFS T HRIACE o [kl i#2 |
R L, Fee OMHEHER: & BYWE R ED IR~ D %At
LHHA /) R=va VAEZ AR L Cw5 . F72, 20204
1R, KTO T 55X N—"Tdh b HBEERIZZ 0
W, A #E LB ERIENEE T — < L RYE S
O—/N)Vhy T —2 74— L2019% B L 72,

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. In January 2020, “The 8"
Global Network Forum on Infection and Immunity;
Microbiome” was organized by Associate Prof. Yoshiyuki

Goto, a member of this program.
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microRNAZ N L =7 1 L XIS ZE DO FIENIC K
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Analysis of human defense system via microRNA-
regulated viral response

Kumiko Ui-Tei, Tomoko Takahashi
(Graduate School of Science, The University of Tokyo)
Mitsutoshi Yoneyama, Koji Onomoto

(Medical Mycology Research Center, Chiba University)

AR S

EFOMIBIZ T A NVADPEGET D E, YA VALY
=8 NG ENT AN AREE ORI % AR LT
4 vy =70y (IFN) OB ZFHET 5. MlgN Y
ANVAYE =5 237D 1D Tdh 5 Laboratory of
genetics and physiology 2 (LGP2) &, IFN o 5% % 12 44 %
BT TR D L Y X G A Rz nwZ
o, TNE THRESAHTH - 7.

KT, TTFL VA VAN AZEGSEE b
FARMIA I B VT, LGP22SK900f5 3 B n+ % 2 &
F7, BB L72LGP22SRNAY 1 L > ¥ > 7 OfdtE
[X-f-Ta % TAR-RNA binding protein (TRBP) & AHHAE
H3 52 & T, TRBPA # & 3 % ¥ % @ microRNA
(miRNA) ORBHALEZ T2 2 & 2 /RB L7, 204
B, vy F AT AV ARG T, TRBP 2K &9 5
FEE ORI miRNAE O A5 SH 2 S 7z, KkIZ
CRISPR/Cas v A7 A& D@2 L7ze NLGP2/ v 7
77 MilllgBs L OTRBP / v 7 7w Mg T, <
L2787 LAIZE) T AV AEGMILIZ BT 5 EE T3

40 THRY: HREEFNE

HW7a7 7 A )VEMI L. ZOkFE, LGP2X TRBP
OMEERZ/A LT, 7R M= AW EG 5 5 —#EOH
R HEPEHENT 22 &2 /M L7z, E5IZTRBPAS
Hil# 3 %2 miRNA O—>Tdh % miR-106b 1x, 1 =3 T —
5= A= EEGEBOH ZA—-Y 2 EREN T 721
MIEER LA L C 3B Y, TRBP #% A miRNA o # B Hi 1)
ENLT, A NVABREMBOMIBESTFEINDL Z &
ZHOICLZ. RWBICE VAL R E 5727 A VA
Y =% U7 B miRNA % 4 L CHIIBAE % e 5
ALK A, T AV R EGSHAZ I BT D LA REAfE
B L L CHREL TV &2 615, KIFZEDKE
&, By A OV AEER, FAEERIS OISR IS
O EEEE SRR SN OIS AR S 1L S

R

1) Takahashi T, Nakano Y, Onomoto K, Yoneyama M, Ui-
Tei K: LGP2 virus sensor enhances apoptosis by
upregulating apoptosis regulatory genes through TRBP-
bound miRNAs during viral infection. Nucleic Acids Res
48: 1494-1507, 2020.

2) Takahashi T, Ui-Tei K: Mutual regulation of RNA
silencing and the IFN response as an antiviral defense

system in mammalian cells. Int.]J. Mol. Sci. 21:

E1348, 2020.
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The role of LTi-like cells in the regulation of
fungal infection
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Shinichiro Sawa

(Medical Institute of Bioregulation, Kyushu University)
Yoshiyuki Goto

(Medical Mycology Research Center, Chiba University)

AR S

Lymphotoxin (LT) al&/¥ 4 TV I > 7S
&, 2 SR OTEE R LN 7 OHMEFRICE S
B A RTINFZ 7 I —H A AL THD.
INEFET,LTald HKRY ¥ /38O —HTH %, Lymhoid
Tissue inducer (LTi) MIAZIZRC FEHT L 2 &b
TV 7228, B IEIYEIC BT 5 0B %, FIC LTile
R LTI ASEIR T 5 LTa O ENIH S & %> T
"2

AHEgE T, LTaZ LM I 2 W83 2 729 12
CRISPR/cas97%7" / Afmsadeits # vy, Lamafaa
¥ 1H T2 tetracycline transctivator (tTA) #fnTF %/ v 7
A4V L BEFUEYT A EHT L, LatTAY ™Y X %
LC-1~ 7 %, Rosa26tdTomato~ 7 A L &XH L, 3EZXE
B 22ERT A2 LT, LTax EHT 5%
Doxycycline (A7 12wk, BH$ 22 &2 HIEL 2.

ARAEFE 13 Bacterial artificial chromosome (BAC) DNA 72»
b~ ALTad# n 7Bl N> Lt 1 kb, T 1kbd 7
O—=Y 7 %ffo72. EHI,(TAEET LY VT A
MWALZIYA NI 7 PLattAR{ERL, 79 A3 K
EAEHL L 7. BRI, CRISPR/cas97 / 4w 47 & H
wieww 2R R DM EED TWD L RIEEN
THRIZFUES Y ZAOERIZIZES Lo 7225, 5l &t
SHEETFUEY T ZAOMERB L UCERBERICBIT S
LTififg o EsN e EROMRH Hig L, LEVE%
HEOLEETH 5 .
f7iRE "19—3
TANRIWKFIWVADINA F T 1 WLFE B LV
MEREMEICEET 2R EEFHORR

Mgl B - SRk
(FEI S A E R 72T
EAELE - BRI
(TERFEREANEL Y 5 —)

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)

MR R

FEVEEFEEOT T Aspergillus fumigatus % B IR
BWET BT A FE N ZREFEIMEMICH Y, THEIIE
TAZHE N T T ARVENVADINA F T 40V AT
T AR FN AEGEICE G- 5 EARBI T
L RIT AV F U — < ORGRILIC R SIS B RIE
IIEE I~ M) 7 ARBERESN T, 2D L)
TNA T T 4 IV AEREET HIRETIE, W DPDPE
W T 2 B2 T T 2 BR DR S, B
JFRDO 122> TWwbEEZLNL., L2LENS,
INAF 7 4 AR, B XY, FUC & B PLE RS
DFM 5T A = X LEARH LRSS . RIFET
&, NA T T 4 VAR D BT R EEL,
PLERSEM 4 & OS2 S M5 2 2 HINE T
% . 20194F & T, CRISPR/cas9%7 / A fm &4 l2 & %
BHEBEADIZDDTFTAI KR —%UBL, 7T A
IRIATT)OERICET L.

WE4EE £ C, CRISPR/cas97 / AfmEEFAMT % A, Sfumigatus
TIH L, Wiy —4 v — L ilAa A bE7- CRISPR
AP =V T RTH LI LT, MEFEETOET
ICWE & FREN D BIETOREZ A Tz RIEERE
&, 94T I IERORFEL LIPS 2010, TTAINR
A ADFNENA <A 2 Ui~ — ) =~ D ER
EATo 7z, FET OB OBEAEZ I phsPRIS T
OEFBEIAN LB OEOHELEIBEL LT, LERY
¥ —OERBARNELY L L 72 2H, RO & —
CRIEDERBINRCTH o2 L B TE. £
72, CRISPR 7 £ 7' 7 ) |23 A § % 22 il AR LA &
LC,ARIBKED 7/ AHNIZa— FENTW5E EFHM
EN 5 EIB40E 5T D ) HIBOTH AR T IZ D\ TikF
L, pooled oligo DNA % & i L 72. &%, RN ¥ —
&G L7z pooled oligo DNA & IV CH#IZTF 14 77 1)
B, CRISPRAZ ) — = Zik %M $ 5 2 &1
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Aspergillus fumigatus DA 29 v~ F 24
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Functional analysis of the enzymes involved in
galactomannan biosynthesis in Aspergillus

fumigatus

Takuji Oka
(Department of Applied Microbial Technology, Sojo
University)

Yutaka Tanaka, Nobuyuki Shibata
(Department of Infection and Host Defense, Tohoku
Medical and Pharmaceutical University)

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

A

PEGHIE — i n MR e O K I RS 5 2 &
S, WEMEER O [ B L RIS 557 T
HHESADH. O EDOMIAEEOMEIL, RN
B OBPEHBLHE OIS LTwbeEZ LN
TWwb. 4597 b~vF v (GM &, p-(1—5)-/p-
(1=6)-HF 7 75 ) —AWEHEEL a-(1—2)-/o-(1—6)-
YY) = ARE TR SN A TH Y | SRIRE MR
DBRFEREEHE->TVL. . GMIZIZ 2HEISMS5NTH
D, 12, BHEMYS 2 b~y (FIGM) EIfE
n, )12, 0> /) —AMAT I b~ I
(OMGM) &IMEN S . GMIZFHEFEMD ) bF v T~
& Wi PR S B WO AADSE S B B CRIRE O IEH
LEBIZLEANRTHA. T2, ¢ M E0EHEEY

42 TIHRF HREFHTE

LHEWNIFTE L 7200, GM OEA % ET 21k
EWEIRER O 2 I B R L %2 5 2 L HifE &
NTWa. Frlx, DHTOBIZEIC & ) GiADSB-(1-5)-
HI72 NT7T )= RAEOEEWICES T 58-7F 7 b
757V RB-1=5)-HF7  T7F )YV T VAT o
T—X¥THhLbIExHLENZIL. L2LGAES, A
GFARIZ BV TE GMHDB-(1-5)- #7527 b7 5/ —
ARRKENRAAT D oo p-(1-5)- 777 b7 T
JIUNVNT U AT 25— BOIFAEDIRIE EN T W, A
9% T, Aspergillus fumigatus D B-(1-5)-71 7 7 b 7 7
J— Ao EROER TIPS ML L.
A. fumigatus\Z13, GfsB £ GfsC D 2 D D/3F 1 7 HHFEIE
LT, AN E L HBEENSITIC LD, GEB &
GfsClx, GfsA L [HEEIZB-HF 27 N7 T 7 ¥ FB-(1-5)-
HG2 N TFTI)ININT VAT T—ETHHLI LN
oMoz, T2, BIELRNT 7 T T ) — AR
BERIGTENE ORI 21T o 72, B%E L BRI EA
EEE W Tin vitro 2B % GfsA, GfsB, B £ INGfsC
DHAT7 NTT - AEBIEEERILIzEZ A, T
FNTMH, 31, BXUOSEOESDR-(1-5)-#7 7
N7T 20 E) I=0EWENEZ LS NI
otz 512, AgfsBRR, AgfiCH, AghACH, B
A giABCHED> &l L 72 GM O L AT 12 & 1), GFA
B L UGHECHAFIGM B £ OMGM D § X T D B-
A=5)-T527 75 ) —ARETERT L L EHS
MICTHIENTE. —F, GfsBldin vivoTIX, 1T &
AERBEL TR W PO IR 572, S512, B-
(1=5)-H5 27 v 75 ) — AMEHDORINE, BAREHE
i & TR ) AR T S, BE 2 B R A s &
MR OB BN S 72, LA LAA S, PLERH
FNCKT T 2 It L IR~ 7 ANOHEI I EE L 2
nolz.
RIFFEIF19304FE RN Z OfEENH S I SN Th L E
SLARHTH 5 725 KEOB-(1-5)- 7727 b7 5/ —
AREOEEROEMEHS 2L DTH S . RIK
W OB 7 0 & 23 IEH M TD O | MR
FICHT AR ZOHBIZAT RS DTH 5. B-
(1-5)-FF 7 b 75 ) — AEEAEGROBFIZLY
I SV SR R TR 0 B 7 R BB RS 0 O TR & B 5 %
BRI L WSO NDL LM sns.

Ly -t #2495 2020



R

1) Chihara Y, Tanaka Y, Izumi M, Hagiwara D, Watanabe
A, Takegawa K, Kamei K, Shibata N, Ohta K, Oka T:
Biosynthesis of B- (1—5)-Galactofuranosyl Chains of
Fungal-Type and O-Mannose-Type Galactomannans

within the Invasive Pathogen Aspergillus fumigatus.
mSphere, 5 (1). pii: €00770-19, 2020.
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Analysis of antifungal susceptibility of Aspergillus
fumigatus biofilm by a newly developed method

Takahito Toyotome
(Obihiro University of Agriculture and Veterinary
Medicine)

Maki Yahiro, Katsuhiko Kamei
(Medical Mycology Research Center, Chiba University)

AR S

Aspergillus fumigatus D75 A F 7 4 v 5B AN 4
LRELRY, BERIZBWTED L) E 2 K- L Tw
LPINEHEN TS AN FECTICEFHEFT Y =
WHOBERER A =N O /N 7 4 VAT K= %
MO IR 5 Tk mas LT &7z AWIgET
G ZOF - TER AT, N T 0 v AT (R

F) BLOERIED A. fumigatus (ZKf LT, PIEFEZHEIZ X
LEFHEN R Z E=ICEHMT 2 2 & 2 ilAhsz. Kt
FETIXA. fumigatus IFMA49896#k & > 72, K1) 39—
VBEOT AARTY Y Y BTNA KT 4V ATERHIED
A. fumigatus ™~ DPERF R 2 B EwAYIZFFMET 2 2 & A
T&72. NAF 7 4 VBT DA fumigatus |\ 25 LT
IR T4 = )10.063ug/mLAATE F TI% LA L OEF
HENE SN, —F, N4 4 7 4 VAREKED

A. fumigatus = E XK T F V= )10.125ug/mLAFFE T T
wHlEns., —F, 7ART7)V T YBTIEINA T T 10V
LIHHT D A. fumigatus \ 2% L Tl 2pg/mLAFAE T TI0%
U EDOAEBTBHENRSN2DIK L, N1 F 7 14 VAT
5% D A. fumigatus = E 130.5ug/mLAF7E T THIH S 4,
TARFYLYBEAYAF N ERREY 4
Sfumigatus i §- £ V) bNA T T 4 )V 2K L TIRIRETH
WMTHBUREMDRB SN, —TF, $ TR SN
INAT T ANV LEEZBIE LGS PRE L TAHAL L, K
W98 T v 72 5 3580 0 o i I (0.5pg/mL R ) 3
V=V, 8ug/mL T AKT ) ¥V B) FFEFIZB VT HN
4G T A NWVLEBOWPIZRLNT, WINOHEH DN
AF 74 VAEELZREIET HHRIEEO LN L 2o
2. 5RO ERTEO—IEOM % ED
T, A fumigatus’)NA & 7 4V DIZHNGEEHO A7 1) —
T EBH LW EEZTWD
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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
(Medical Mycology Research Center, Chiba University)

MFEBR

Biofilm formation and drug resistance are two key
pathogenesis traits exhibited by Candida glabrata as a human
pathogen. Interestingly, specific pathways appear to be in the
crossroad between the two phenomena, making them
promising targets for drug development. In this study, the 10
multidrug resistance transporters of the Drug: H+ Antiporter
family of C. glabrata were screened for a role in biofilm
formation. Besides previously identified players in this
process, namely CgTpol_2 and CgQdr2, two others are shown
to contribute to biofilm formation: CgDtrl and CgTpo4. The

deletion of each of these genes was found to lead to lower
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biofilm formation, in both SDB and RPMI media, while their
expression was found to increase during biofilm development
and to be controlled by the transcription factor CgTecl, a
predicted key regulator of biofilm formation. Additionally, the
deletion of CgDTRI1, CgTPO4, or even CgQDR2 was found
to increase plasma membrane potential and lead to decreased
expression of adhesin encoding genes, particularly CgALS1
and CgEPA1, during biofilm formation. Although the exact
role of these drug transporters in biofilm formation remains
elusive, our current model suggests that their control over
membrane potential by the transport of charged molecules,
may affect the perception of nutrient availability, which in
turn may delay the triggering of adhesion and biofilm

formation.

FFRERX

1) Santos R, Cavalheiro M, Costa C, Takahashi-Nakaguchi
A, Okamoto M, Chibana H, Teixeira MC. Screening
the Drug: H+ Antiporter Family for a Role in Biofilm
Formation in Candida glabrata. Front Cell Infect
Microbiol. 2020 Feb 4; 10: 29. doi:10.3389/fcimb.
2020. 00029. eCollection 2020.

HRFE "19—7
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Reactivity of an innate immune system with
carbohydrate transferase deletion mutant of
Candida glabrata

Nobuyuki Shibata, Masato Sasaki, Fumie Ito,
Yutaka Tanaka

(Tohoku Medical and Pharmaceutical University)
Hiroji Chibana, Masashi Yamaguchi

(Medical Mycology Research Center, Chiba University)
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FTRERFERESNEL Yy —ICBWTER I N
Candida glabrata DA 2 AR O 7y & N BEWE $H A2 5 B
1ZBI5-3 2 &1l O MR T RIBIRIZ O W CHITBEE DR 35
LFUOMEDOBT 21T\, FHICRE (Lo R b7
algh A ¥k & mnn2 A BRIZ O W CHIRBEEIZ 5 2 % 5B % 7%
M IRAT L7z, MREE 7 L &7 IV A ) BT T 45
PRV 53, 7OV A1) - BRASVE VR 431240 T U SEAT L
2. XFFUOERIIVY Y - BT CEICE DT
Tz TV UAEEMEX T — MR D ST A R RIE
SERHIE I OBIEIZ & N AT 72 ~ ¥ F v ORESERITIL T
t b)Y YA, IHNMRGHT, 2 F MALGHIZ L D AT o
7o, MIRBEZ VA VBB XY v F VB OIREELILE
I AP LD AT L 72

algb A k1% SDS, Calcofluor white &5 D3 # &M, p-1,
TN HF—XESZUP LA L, TEMTb~ Y V&
WS AEEWIC % > Tw/z, L L, micafungind L O
XTI =X IRT B ESEILSEIET L, ¥F &
ETEAEMO 2B RIS L Twz algb ARRIE~ ~
I OREE AL S N 20 o 7235 T A4 KIEF
LCWwW7. man2 AMRIE~ v F Y OfIgER Kb ita-1, 6-
WEOHESMIEICZILL Tz, Lo L, SRS ES
WZELWELIZR O N2 d o7z TIERFAIIB W THEG
SNTHA T TR G FEER D KGR algh A FRIZEF A=
RE L TRECHEEDIERT L TWAZ LML H
Ll olz. TS ORI algh A ¥k TIEMINEEE & R
FROWERTEEORT A4 U, MILEE integrity DI T 2 5
FEEDOETIZO%A o TnD I EARBEL TS, Al

JiBERETE D ZEAL AT RN & B RIS E R 5 2 C
WAHIERE D MET LT\ 5.
A YR

I ERIFE (ALK R BERE 5 R TER)
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Analysis of antibiotics produced by Trichophyton
and the biosynthetic genes

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

(Medical Mycology Research Center, Chiba University)

AT S

HFRPTE COADRES 2 L, R AEE I
PTDEWTHLHMEPIERE 2 L. BT 7T V5
RREDSARWORRERE T & L THEIT 5N 525, T OMIZK
R FREICE D B W T I2 oW THUZHIRAYNZ Ly, e
ORI HOMEND»EIELCTBY, AN L F
TEHAEY OMBEAERP BB SN LD, BIENORZEIZD
WTIEEF SN TR w, 22 TRIFETIE, ABEO
AT 2 ZRAHTED 2 5 ORI E 2 RIALEW x4
FL, AMLAWORG BRI B AHEREZ AL 2T 5
ZExHBE L.

TERFEEWEEN T 5 —RE T 5 T rubrum,
T. mentagrophytes, T. tonsurans, Microsporum canis, M.
gypseum D 5 WA Y 70— JERK TR 2 L, 5532
e B TR R IC 3 2 iAW B im 2 5k L
7o, ZORER, M. canis % B < WR OB 22 30 W 123G
DIRRD BTz T rubrum |2 B\ TR 2 78 3 40 % 47
HERSEE L ) WP E R i & O IR & 5 R LAWY
viomellein Tdh 5 Z & B 5 2012 L 72, viomellein 1%, &
W E T Aspergillus ochraceus X° Penicillium cireoviride 7% &%
LHELEOHEDND LR ERILEMTH Y, FEHNE,
Y7 T LB ARG, B SR SN T WS,
Z @ viomellein LLVZHZ & | xanthomegnin X semi-vioxanthin
EVo MO FEE L H T 5ILEWOEALFED S
7z, 0¥k D ERIR I BEMR 2 b RIS, EREALE DL T
R L7 2 A, M. canis B < W ILORET b viomellein
DREEDFRD LTz,

viomellein D E & BE AT ORI EZ Hig L, RMLEW
DEFEGFMB X CIEERM L D582 5 T rubrum
D RNA % i L, RNA-sequencing i #T % S Jti L 72. %
ORGSR, 20O Z R 3 TRIETFDH B 5 O0MLEW
DREERICHB L8y — 2R, 2hb0) b
2 D @ PKSEARF A& W 2 & A E R D

e L TEZLNT. 2N DET D viomellein D 4E
BB S LT\ b7, CRISPR/cas9 s A 7 2 DIE A
XS BEGEE D TV .
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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)
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1) Hoshino T, Takeuchi N, Ohkusu M, Hachisu Y, Hirose
S, Fukasawa C, Kubota T, Ishida M, Watanabe H, Oishi
K, Ishiwada N. Identification of Haemophilus influenzae
serotype e strains missing the fucK gene in clinical
isolates from Japan. ] Med Microbiol. 2019; 68: 1534-9.
Takeuchi N, Naito S, Ohkusu M, Abe K, Shizuno
K, Takahashi Y, Omata Y, Nakazawa T, Takeshita
K, Hishiki H,Hoshino T, Sato Y,Ishiwada N.

Epidemiology of hospitalized paediatric community-
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acquired pneumonia and bacterial pneumonia following
the introduction of 13-valent pneumococcal conjugate
vaccine in the national immunization programme in
Japan. Epidemiol Infect. 2020 Apr 17: 1-53. doi:
10.1017/50950268820000813.
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Understanding the roles of intestinal immune
systems orchestrating by gut microorganism
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Effect of gut microbe on Salmonella systemic
infection
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Immunity vs. Sa/monella. Front Immunol. 10:3155.
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Biological function analysis of secretory cyclic
peptides produced by infectious fungi
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1) Umemura M, Kuriiwa K, Dao L. V, Okuda T, Terai G:
Promoter Tools for Further Development of Aspergillus
oryzae as a Platform for Fungal Secondary Metabolite
Production. Fungal Biol. Biotechnol. 2020, 7, 3.

2) Tamano K, Kuninaga M, Kojima N, Umemura M,
Machida M, Koike H: Use of the £9jA Promoter,
Involved in Kojic Acid Biosynthesis, for Polyketide
Production in Aspergillus oryzae: Implications for Long-
Term Production. BMC Biotechnol. 2019, 19, 1-10.
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Search for anti-fungal seeds using genetically
engineered Candida glabrata library
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Innate immune responses against pathogen
infection

Takashi Fujita
(Institute for Frontier Life and Medical Science, Kyoto
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(University Hospital of Bonn, Germany)
Kiyohiro Takahasi
(Department of Life Science, Gakushuin University)
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(Medical Mycology Research Center, Chiba University)
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1) Takahasi K, Onomoto K, Horiuchi M, Kato H, Fujita T,
Yoneyama M: Identification of a new autoinhibitory
domain of interferon-beta promoter stimulator-1 (IPS-1)
for the tight regulation of oligomerization-driven signal
activation. Biochem Biophys Res Commun 517: 662-
669, 2019.

HRFEE "19—18

Bacterial analysis of S. pneumoniae isolated from

pediatric invasive disease in Yogyakarta

Eggi Arguni
(Department of Child Health, Faculty of Medicine,
Public Health and Nursing Universitas Gadjah
Mada, Indonesia)

Naruhiko Ishiwada, 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 Streptococcus
pneumoniae isolated from pediatric IPD patients in
Yogyakarta, Indonesia. This study will be act as baseline data
of clinical profiles of pediatric IPD in Dr. Sardjito General
Hospital in Yogyakarta, Indonesia. Bacterial analysis of
8. pneumoniae isolates from IPD patients will be performed in
Eijkman Institute in Jakarta, the national reference center of
8. 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. In September 2019, Dr. Ishiwada visited to
Dr. Sardjito General Hospital and Eijkman Institute, and
discussed this research project with Dr. Arguni, Dr. Safari
and other collaborators in Indonesia. We confirmed the study
design and the tentative schedule of this research project. The
study is an observational cohort prospective study. Hospital-
based surveillance of pediatric IPD in Yogyakarta is performed
and the clinical data of IPD is collected during the study
period. S. pneumoniae strains are collected from the children
with IPD. Samples then will be transferred to Clinical
Pathology Laboratory Dr. Sardjito Hospital for specimen
culture procedures. Positive Streptococcus pneumoniae colonies
will be stored and collectively transferred to Eijkman Institute
for further genotyping and serotyping procedures.
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Digestibility of the biodegradable polymer by
Aspergillus spp. and esterase activity

Shota Yamamoto, Terumitsu Hasebe
(Department of Radiology, Tokai University Hachioji
Hospital, Tokai University School of Medicine)
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77733.4+10.0, 4. fumigatus Hh*142 % 57.6, A. versicolor H*
27.4%6.58, Eurotium %°62.6 £ 18.5, P. expansum 7°14.6 +
2.82, blank (EMKDOA) 2311.4+2.69TdH - 7=, FIHHED
R RN IL S 5 & Candida &0 6 B (B 5 #F
B L Ublank 1 #) OMETICHEENSR O N5,
Candida % Bz { 6 HEF L OMEE TIEAEREITRDO LN
otz (R)OJFHEICE B LHELE, AEKkiEe=
0.05). ZOFEIPSIFLaTe sy F5RMEL 726
D ) b Candida |23 L CTHEEBGIZHGES 2 W HEVEA %
Aoz, 72, Fr A ar ¥ =0k, Candida 3626,
Cladosporium 73596, A. fumigatus %200, A. versicolor H*
223, Eurotium %60, P expansum 75188, blank (I 4K 0 &)
W3 TH Y, Candida DY B L 2 o 72, HED
FA NP OIIEESEHE IR S NS 2 PS5
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TBY, Candida (LU L LIZBEOFAED, SNEN
Tl o TENHEF LR T WIF#ESEFO—RE % 5T
WLHREMEARIE SN/, LA L, A& F =DM
HEZOWTRARALRENE , BrbRET— 5 O
ENUFETHD .
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FRNEHOREEMY, ARNERE R VOEEST
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M 5B
CRATHR RS- B A B0 5 — RO LS
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Antibacterial/antimicrobial activity and
pharmacokinetics-phrarmacodynamics (PK/
PD) analysis of a newly developed agent

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

Katsuhiko Kamei, Naruhiko Ishiwada

(Medical Mycology Research Center, Chiba University)

A

CNF CHEMET, HoTY, TARVFELALY
DIW & MRSA % ED L HI 17 7 2B ERIZx T %
=27V TA4 FEBFEROFEEMIEAR 2 Hi2 L 54&
ERLONICCERTEM L 72, WmsCERICE L T
TV AU = A %477 o 72 MICHIE#E R & b G
BAMBAT#G RN E D & BRI & S o O B H
5, 1= =774 FEEAEK (EU-N) = @EHLEY
& LCEE L7z, 20194 B IR b & o Kefiaiko
x5 e LB, TORBMLEMEDRERZ M L
7. EU-NIEZ 7t I REY CbyEMEAo 131 0RE
W) THhHID, TEIREWOE T THEIIHT S
B, B AHVITEEEEA L L TG Z B BRIt 51T
HHIFFEO RS EL L. I TI9FE L, T
DICATEARZ TN ENAF AR LR i 5
kb L FEBIC, SEIO N ARETE A L OesEE N

f& (EU-NS) 2 AF LB L, ZOWEERBREITR->C
Wizinwizk 2 A EU-N & EIE[FE— O 3BEE 2 R §
WS h ot —J5, EU-NS O G EMARTH 5 REY
DRSS 5 G (EU-NR) 46 BId#
THETH Y, AAGEPE T Lk, EERbz 17
o T2l FETH 5. EU-NS, EU-NR, B L O'%
NoHOEREAWTH LT IMEDOEU-NIZKE 23
HEHEDENDR SN WEEIZIE, 78 IEKOEU-N%
FAWTEREFERT S Z EDMBAEIH N LR,
RIS LA ALY AARDET § 5 . 20194F 1
FHEAIFFERIC T £ IO EU-N O KEAR S i L
7o, ZOfLEM R VT, SEW SRR O TG & 1T
ol ZhA, BHEKRSG B L URIES wFhofkb )
WD HERENICMFICEU-NDSEET 5 2 &
Vool 72, BHER G OB A TR RS 0100
REREOMAPEENBRNSND Z EDHL N E R o7z,

R
1) Tonoi T, Inohana T, Sato T, Noda Y, Ikeda M, Akutsu
M, Murata T, Maekawa Y, Tanaka A, Seki R, Ohkusu
M, Kamei K, Ishiwada N, Shiina I. Total Synthesis and
Antimicrobial Evaluation of 23-Demethyleushearilide
and Extensive Antimicrobial Evaluation of All Synthetic
Stereoisomers of (16Z,20E)-Eushearilide and
(16E, 20E) -Eushearilide. Molecules. 2019 Sep 22; 24
(19). pii: E3437. doi: 10. 3390/molecules24193437.
HRREE ~19—22
KRMEEMZA TV —2AVERERED
G 5T

Tt
(B LARFEAT 56 2 A PR 72
S AL IR S S A
(TERFERESA L > 5 —)

Development of antifungal drugs from natural
chemical compound library

Masayuki Igarashi
(IMC, Lab. Head, Microbial Chemistry)
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Hiroji Chibana, Michiyo Sato, Azusa Takahashi
(Medical Mycology Research Center, Chiba University)
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L, THERFEREFHEL V¥ —I12BWT, JIEE
HWEE AT ) — =7, BN HEREED RIS
Wb MERESHIE & H 7o e & SRR R 5T & [
ETAHIERHME L TWA ., FR29ERE S, 1,000fH%H
DALEW D LEAAFEHIZOWT, —RAZ ) —= v 7
T, W IF - o755 OEFIEE R (S5
PEHR O TR F R EE) & F CA B RSS2 1
2 L 7oAk 140 > 7OV B REEEE (1IC50<100uM)
PR S NTz. ZRAZ ) —= v 7 Tld, STHEHADFHE
HEFEICOWT, AFHAEGHELZEEL, 2NETILOR
FIZOWTAEBFHEEFEEZAEL, 629~ 7V 2 &K L
72 FR30FEE 1L, 1L,000TEFH DL & 0 5 © #% % 3561
YITND—RAZ ) == T b NI TRA T ) — =
THERFEML, 41 TV EEIKL, BIEES T ST
1034 >~ 7V OMERGEED H 2 lnZ3d 2 LA TE
72 FN5103Y ~ TV DWW TEFEML 2 BV 72 W,
PSS MR 2 W L, (R 33 >~ 7 & PLE 38
- REME LGEKL. NS Y= ADH|IZA— 1
WAZx L CAEBHEER 2RI /o0 ) AT
FIRFRF 2 M L 72, U, BT REVEsE & W LA
B TV mOFT LD TV D .

FEEF R

[ 2 — ZOVSETRIFEE | FEFH2020-032263
f7iEE " 19—23
RATHADBRERDPEET 5 _RAHEYD
DFFER

TR - APREHER
AR R A2 SEBE T 2441

AT - A R
(TERFEREA L 5 —)
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Analysis of secondary metabolites produced by
the filamentous fungi isolated from the scallops.

Kiminori Shimizu, Masahiro Kubota
(Department of Biological Science and Technology,
Tokyo University of Science)

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

AT S

HWHHEBI RSN v VX2 2 H T 5 EEHITE L N
B R & 7 A S EES N ER A AT S IR
RAEW DS HRAWED Y — F &% ) 155 LEWORS
wiRA Tz, LAY T A (KB E23HER) 205558
STz Penicillium & , Trichodermal& , Pichia)& , Cladosporium
J& , RhodotorulaJ& , Cystobasidium & , DebaryomycesJ&
Candidal& , RhodosporidiumJ& , Trichosporon & ,
Cutaneotrichosporon & , Hypocrea I R OBERESLET
B L, By A EY 2 fhl L7 sl osiE
HHEIZOWT, RIR A&pergil[w nidulans, A. flavus, =35
Saccharomyces cerevisiae, Pichia pastorisH & @Cryptococrus
neoformans, XN W Escherichia colie I\ T7 v £ A L7z
P, AT EL RTOOZ ARSI LiETE R
otz SiRlE, SRR L 22 BE DA OB & v
THHEEO T v 2 4 24T, EEL 72 BED S OF
WEONEZ BIF L 72\,
HRFEE 19—24
v AMEMMRXETIVICE TS FOCKRE
T 2 T & B RAE RS

=
(T-IERFREEBEE AW e BEAR A k2wl e )
A
(TIERFREE B A e e R S e T iG R R )
TR
(TERFERESA L > 5 —)

Regulation of inflammatory response with
thrombomodulin in murine bacterial pneumonia
model
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Eizo Watanabe
(General Medical Science, Chiba University)
Daiki Saito
(Emergency and Critical Care Medicine, Chiba
University)
Naruhiko Ishiwada
(Medical Mycology Research Center, Chiba University)

e E S

~ 7 ZRREREARET VBT L) 3 e v b -
FEYREY2) Y (TM) OERZWSE 22T 5 HE
T, Lo %217-72. 6 — 88D C57BL/6N ~ 7
206U, AAEPICHEE ((MIEEI19A) 2x107 CFU) %
BHTAZEIZLOMRETVEER L. € OREE
A 3 212 rTM (10mg/kg BW) % JERENH 5L 72,
ZDOHRIIMEL 512 X 5 45 JE UG KA & i &
Bz Al e 2€ T O glycocalyx layer U 3 %5 ] 58 D 72 &,
IM#EZ G- OF T, KB LM (BALF) + ol
RIRWRTIE 10 = —FY, MM cytokine i £, flow cytometry
(FACS) 12 & % Jili I8 N BRI 8 12 3515 % cytokine 5§
Hspa e L7z, £/, BB Vv Ol M5z
NG 221 O glycocalyx layer DILREF HFFAMi 2 1T > 72. €
NS 0#ER TMOFHSG- O AT, itifk~ v 2D BALF
oM fEREEEO a0 = —HIZbE % < TMD
bacterial clearance (X528 72 22 - 7= Ml )5, flige~ 7 A1
BWT, TM#F 512 & o TRIFEA4REFZIZ BT A1
i HMGBI1 (high mobility group box proteinl) (&35 IZK
T, I TNF & IL-10i 13 FEm & 2 - 72, F 72,
BRE A LREfI 2 T, (TM #2512 X o THB IS P RZ
fEl2 B1F 5 TNF SR T EH, IL- 105 BRI E 5
WCER L7, Lo T, b B X ORmENEIZ BT
B IIMOPLRFERN RDIRIE S Tz, &SI TM RS2
£ o, Mige~ " 2 ONfiif A& M B Mg 22 1 O glycocalyx
layer (3 PRFE S N LM 2 52O 72, Fi£E T VIZHB W
T, glycocalyx layer D HUESH D —> T % Syndecan-10
ML, ITMBEGIZE > THEIKTLTWwA 2 &
LDHIFE E COMRLVHBHLTBY, SRR
FTOHROES TSN DX Y, FiRET IV
129 2  TM OHLEFEVE L, glycocalyx layers 145 5 D&%
WA B FG LT AR RIE S 7z, BIE, BFZER
RIZOWTR X TH 5 .

H7eRE "19—25
A ZRO— LBINICK 3 EREEOERAMM &
LR OHRE

MIVLA K - KH 1 - AR
(RZERVRFA LW BRI 72 E)

RITEE
(THERFHEREFMIEL > 5 —)

Correlation between drug resistance and
secondary metabolites of fungi by metabolomics

Tomoo Hosoe, Hisashi Takeda, Daigo Wakana
(Department of Bioregulatory science, Hoshi
University)

Takashi Yaguchi
(Medical Mycology Research Center, Chiba University)

AR S

oL, SRR & R R % L2 OBl
MHHGFT LI ENMETIE VWL ELZ, TNETI
AMPH V] OT&Z N Aspergillus fumigatus 5538 2% 2 D
TH-NMR A7 hVE Wz A& R0 — LFETIZED
EEZMRRIC O ABIN S N DRI R Y 7T VOIFEE B
WL7z. £72, A fumigatus DVERAE T d % A. udagawae i
W A. viridinutans \Z B L T b RO 217\, KW
2B T OMIPERR & B M RAR I CREAE L D3R 70 %
fE A 2SEBHR S 7z

AAFFE L AMPH 52 1 Aspergillus fumigatus 3 FE B 12
FEEST 2WHE B L, AN AR 2% % A udagawae,
A. lentulus )% U8 A. viridinutans DALFERGT1Z X 555 BEIZD
VTR L7z

* AMPH RE&S2MERK Aspergillus fumigatus |FM54729%k 5

£92398

A. fumigatus IFM54729%k % PDB #5412 -T37°C T 1 A
B 7ok, Rl AR LV CHB L. Boh
HEraa RV s BRSOV, 1-7% ) — V&
WO 2 AT - 72k, S HERRIZFBIN 2 2 7 L
OHEEXHL2ICT 572012, FHBZF 225w T
TH-NMREEZIT - 72, ZOREE, BWET L2 75
(7 aa ROV A ICE S N3, s E A <AL
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EMOREIZIZES o7,
CEAHNBRSHEIREL DA udagawae, A. lentulus & 163
A. viridinutans DILZER D IC K 2758
azo RPUE W 3 R EA 7% 5 bRC 3 W& 8 Witk
(MIC 0.25~ >8ug/mL) % PDB}:#ilZ THE (%, Bifik—
FOUTHH L, ZBwic oW TH-NM 7 — % % v
T2 A Y KU — AN AT o 72, ZOER, 3WHOEN
12X o THEENDEANIEN S 7228, SEFIR L
DOHBNIRED SN o 7z
Tf7eiRE " 19—26
EREBEDH B/ NEEEICH T REMME
BRI R AE T Bh A O S

HA S
(BB B IE Y >~ & — EGSERH
AFHEEE - i+

(THERFHEREFMIEL > 5 —)

Evaluation of Preventable Measures Against
Invasive Pneumococcal Disease in Children with
Underlying Disease

Isao Miyairi
(Division of Infectious Diseases, National Center for
Child Health and Development)

Naruhiko Ishiwada, Noriko Takeuchi
(Medical Mycology Research Center, Chiba University)

MFEBR

13fififil 2Bk A & D 7 7~ (PCV13) ol 1L
DIk, PCVI3IEEA MR Ol 43R 12 & 2 BEGAE D 1
- (serotype replacement) 2SR E 7% o T2 b . RAEE L
RPERE T H T B 7AEGI ORBVEN JC R EAAE 77 BERR
2DV THRAT &2 47V, PCVI3E A LI 2 43 1) o [l 45 3]
OPUERE, * 7V = ERIEZ T 72 BRI, 2
i (PCVI3HAE ) IMIERI19A, 135% (PCVI3HAE ) Il
HH1A, 1k (PCVISAFEAE) IMFMN23A, 2% (PCV13
BeAEys) MIERI35FE, 1 sk (PCVISHARF) IMikEHI358B, 20
it (PCVI3AFEAR) IMiEHI24B, 1% (PCVI3FEMF) I
HH24FTH D, 6 BINPCVISFEEHEIC & 5 EGHET

56 THRY: HREEFNE

& o7z, MIERI9A G H o BB o 1iiE T, ool
B HEA19A OFFEPUAAM & 4 77 = 2 ik IEEE T
Holzhy, B OMED 7 {, RT MG TOFHliIEH
Kol BEREEOH 5B TlE, PCVI3IES A M
ERIORI REREIC LD EERELPELRTH o 2. &
B, 20184F FE N FRAT & 4T o 72 FEEIR B O 7o v IE R 10A
sequence type (ST) 111890~ =3 1) AP 4Bk 1 &
B HEE BB LT, HA/NEERGE S T L7z
7%, Young Investigate Award i ZE 12 # Y S 4, BITE,
MR TH S .

fREE " 19—27

B DR R (S LB R EREETEERIE S /N
B DEMT

Hh P TS
(P N RICAERT R RS L A M Bt F 72 )
HAETEG - ek (RA) BEC - wiff F
(TEARFHFEEAEL Y ¥ —)

Analysis of oxidoreductase-like proteins that are
involved in cell wall formation

Hideki Nakanishi
(Jiangnan Univ Carbohydrate Chem and Biotech)
Hiroji Chibana, Michiyo Sato, Azusa Takahashi
(Medical Mycology Research Center, Chiba University)

AT S

i 3 B BE Saccharomyces cerevisiae T 1%, Svl3& Paml % >~
N7 BORERROTERT, MEEIZBIT A F T Y EEOL
NUB L OIRERZEOMNAZT X L, MR
ANOM L 87 ORG 2R L TWiz, iy 23702
i3, 2-7e FaXy Mg 2-Ly sy —EEBbIs XA
YERFONKmSGVBEENBY, SVI3TIE, 2O
% [% &} ?D2-dehydropantoate 2-reductase, Pan5T & & 4 2.
HIEDPWRTH-7Z EH 5, SVI3E Z DI EAKD
2-dehydropantoate 2-reductase DFEREZ I/ CT& 5 Z & &
R L7z, SVIBORERE L RBTEIL, S0 Y U ANEE #H
WOBEKIZ L > TR SN 22, ZORBEITEETKIE
WL o TEEICHHNL SN D o722 LB RID RIS
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T OVHEY) ik A T RRIC T S LR S Sv3s
L OPamlA — v u 73, BEEOMILIZALLEL, FiC
Candida glabrata D SVI3A4 — ) 1 7% §. cerevisiae |2 B 1S
5 SvI3E Paml D RIBEH 9 T EAVRE N7z, SVISB L UY
PamlA — v 1 7 {5 F & K < C. glabrataifll 3 13,
SvVI3A Paml A 8. cerevisiae M Ja TEALE S N5 b @ & [H R
OFRBBMEIR L2, L7z -> T, VI RET 7L, B
I BT M BE ORESE I — I & S LA T HE
PSSR S 7z,

R

1) Yifan Jin, Michiyo Okamoto, Hiroji Chibana, Guoyu
Liu, Xiao-Dong Gao, Hideki Nakanishi. Functional
characteristics of Svl3 and Paml that are required for
proper cell wall formation in yeast cells. Yeast, 2020 Jul;
37(7-8):359-371.

HZeeRE " 19—28
FERRE, S P S N 2 RBEKROKEM
AR

HHALZ
(RN R B )
BEY b T
(KAHEDFELE&AFRZ ) =v 7)
AFHERE - AT - KASRMET
(TERFEREA L > 5 —)

Pathogenesis of Streptococcus pneumoniae isolated
from children in nursery school

Noriyuki Wada
(Wada Shounikaiin)
Satoko Kurosawa
(Kurosawa Kodomo & Naika Clinic)
Naruhiko Ishiwada, Noriko Takeuchi, Misako
Ohkusu
(Medical Mycology Research Center, Chiba University)

A% S
20194F B, MM DOLRE B 4 ik |20 ) fRE RIJE314: D

FIFBE OB A 24T, RIHBEREED S 40 HE S 2
FIRWIZOWT, B, RKEE LB LU PCREE H
VB S R R 58 & AT o 72 i SR ERE 13600k 7B &
7o ZEFETL 3 0 1 Mk & B 598k (98.3%) AHS13fifi il 4 Bk
727 F ¥ (PCV13) IEEHIETH o 72, SKERIFI T A
B b 3AHITRE, 10A DS 9 Bk, 35B 2% 7 #k, 23B A% 5 £k,
11A L 15A 25 % 4 Bk, 23A%° 3 ¥k, 21£6CH % 2 #k,
3, 37, 15B, 15C, 24F, 7C 234 1 Bk TdH o 7. M Epk X
1RBES L7z,

F72, THE THERE L 2R D S cpsd BART (5%
WL HEAR) %4 S $HREAR & FE S Nz BRIZO W
T, MLSTf##1, —HBO MR ERAFFD & S5 RHE
HT®H 5 pspKBInf DR M, /N1 47 1 v LR, 38
FIT S AR RO W THRE L2 25, (RER
W2 & 43 Bl S N7 BRI SRR 1L, S Rk1EE S B D
DO, ETppKBInFA2HLTEY, A—DRERTRH
CSTEIApEE S 722 &6, BV OKFAETEH R
WX N7, F o, MEFBEARIE TR R & L L, NS
T AV AFEEREDSE <, EHITNEEA T2 A 5 28
LN s, SRIFIBEREIGEDIFERE & L TOEHE
P I EpBash, iEEiTo7:.

R

1) Takeuchi N, Ohkusu M, Wada N, Kurosawa S, Miyabe
A, Yamaguchi M, Moon H, Nahm MH, Ishiwada N.
Molecular typing, antibiotic susceptibility, and biofilm
production in nonencapsulated Streptococcus pneumoniae
isolated from children in Japan.] Infect Chemother
2019; 25: 750-7.

f7iRE T 19—29
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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)

A

RE T VHIZ, B Diaporthe toxica DICHHEW & L
THLEE - B ESN- I EET, BEROHE L2~
AR % RE DB T 5 L IFEEEEZT &3 2 &0
Mo Twab, WINEME 2B (EFSA) & 12 &
5L, [E MROREDFET Y VEANORE =X Wi
GIRVECHIZZZENREE L] LanTBY, EE
FOREEMEHINTWD ., L2 LAR2YS, STV
YEEAROEMNICBIT 25MIZIEE A LTHESNTY
V. Z TR TIE, EINO~ A BHI % H0 2k
BTV UCHBEEWNOGAEMETHILRHMLE L
7o R, FET D VHEARBLOKRET Y VH
T D 7o ORI A RN L 7. BARRIZIE, R
TSV VHEARORIICBWTIE, RET Y VAR
BT EER 7oA~ — %% L, EBRICBED
PRIFFRBE 2> 5 AT L 72 B O HRRZ Y558 (R T 0SS
HZERWHLMIL. Fo, RET Y VHOBHICE
W, BE R S AT T Y VA EA S
L DML, LC-MSIZ X W i3 2 — @ F % 7
L7z, &%, fESr L7 ik 2 A IR B O k=
~ AR 2 S ORISR L CGEI L, RET Y U
EAROHAET L HAET 5.
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The 8th Global Network Forum on Infection and Immunity
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A EEEOMEER] 27—~ & L, BERRY
WCHEH SN TWABE ~ A 70/ f +— AWf3e2 %5+
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1. Elaine Y. Hsiao (UCLA, USA)
“Host microbiome interactions through the gut
serotonergic system”

2. R¥pdw (BALSFBEZET)
“Gut microbiota and host diseases, especially
autoimmune diseases”

3. Noah Palm (Yale University, USA)
“Illuminating the ‘dark matter’ of the gut microbiota

metabolome”

[P ok 1]

JEE  OREPHER] (BRALARFFERT)

4. Andreas Diefenbach (Charité - Berlin University of
Medicine, Germany)

“Microbiota induced tonic type I interferons instruct a
transcriptional, epigenetic and metabolic program that
defines the basal state of conventional dendritic cells”

5. Jakob von Moltke (University of Washington, USA)
“Intestinal tuft cells : Sentinels and effectors of the type 2
immune response”

6. k% R (BIESRART)

“The study of epithelial crosstalk at the host microbes

interface using organoid”

[P il 2 ]
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“Multi layered symbiotic system in the termite gut” T3 (TR

- BARKER (v 7 v b HORRZERT)

60

“Key genetic factors for human milk oligosaccharides

utilization affect infant gut microbiota development”

system"”
Hiroshi Ohno (RIKEN, Japan) a
“Gut iota and {

Noah Palm (Yale University, USA)

“Tllumi the ‘dark matter of the bioactive microbiota
lome * <

Andreas bach (Charite I.hivﬂ@%ﬁumaw)

“Role of the i npcm a of ver

their mvlmnmult'
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[ Differential roles played by C-type lectin receptors in
the anti-aspergillus defense |
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