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Preface

The advent of a ‘super-aging’ society in Japan has led to an increasing number of people with opportunistic
infections, concomitant with cancer and the need for advanced medical care. In addition, increases in the incidence
of lifestyle and respiratory diseases have led to similar increases in intractable mycosis. Consequently, the threat of
fungal infections has attracted a great deal of attention in recent years. Moreover, the proliferation of multi-drug
resistant fungi and bacteria represents a dire threat in clinical settings. We are also faced with dramatic increases in
worldwide trade and international travel, which has increased the risk of importing infectious diseases via transport of
pathological microorganisms, including highly pathogenic fungi. The Medical Mycology Research Center (MMRC)
at Chiba University is the only public research and educational institution in Japan devoted to fungal diseases, and has
become an increasingly important platform for research on infectious diseases, immunity, and pathogens. MMRC
has been recognized by the Minister of Education, Culture, Sports, Science and Technology as a Joint Usage /
Research Center. Accordingly, since 2010, MMRC has been actively engaged in medical mycology research and
related educational activities through partnerships with universities, public institutions, medical institutions, and
pharmaceutical companies. MMRC also serves as a key institution in the National BioResource Project (NBRP)
recognized by the Ministry of Education, Culture, Sports, Science and Technology, and is involved in a number of
activities including the collection, preservation, and distribution of pathogenic fungi and Actinomycetales, as well as
fungal genome analysis aimed at investigating drug-resistance and virulence genes. In parallel, MMRC continues to
support basic, clinical, and drug-development research through a principal investigator system. A specialty outpatient
facility for fungal infections was opened at the Chiba University Hospital in October 2014. Additionally, in 2016,
MMRC began exploratory research aimed at identifying seed compounds and novel antifungal agents, as well as
interactions between microbial flora and host immunity, with research groups selected by the Institute for Global
Prominent Research and the Leading Research Promotion Program. We envision MMRC as the leading institution
for scientific research excellence in microbiology, immunology, and clinical and drug-development research, as well as

a joint-use, collaborative, bioresource center, with the ultimate goal of advancing the field of medical mycology.

January, 2017

Chihiro Sasakawa

Director of MMRC
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Project for Inmune Response in Infections Diseases

WIZEBEE (Summary)
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Innate immune system plays an essential role for 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 the subsequent immune responses. The

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

RNA virus-induced infectious diseases.

# Lo 1T 3

Professor

Mitsutoshi Yoneyama

Ji7) % BEARET] Assistant Professor Koji Onomoto
EHWEHMRE WEAERT Adjunct Research Technician Kayoko Takizawa
ok B FEOEE Research Promotion Technician Michihiko ]Ogi
ol i £ B EIRAW X Research Promotion Technician Miyukj Takizawa

1. Leader-containing uncapped viral transcript activates

RIG-Iin antiviral stress granules

Seong-Wook Oh', Koji Onomoto®, Mai Wakimoto®?,
Kazuhide Onoguchi4, Fumiyoshi Ishidate™®, Takahiro
Fujiwaraﬁ, Mitsutoshi Yoneyamaz, Hiroki Kato"* and Takashi

Fujital’ 3

! Laboratory of Molecular Genetics, Institute for Virus
Research, Kyoto University, Kyoto, Japan

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

3Laboratory of Molecular and Cellular Immunology,
Graduate School of Biostudies, Kyoto University, Kyoto,
Japan

* Department of Microbiology and Immunology, University
of California, San Francisco, California, United States of

America

5 Carl Zeiss Microlmaging Co., Ltd., Tokyo, Japan

% Center for Meso-Bio Single-Molecule Imaging, Institute
for Integrated Cell-Material Sciences, Kyoto University,
Kyoto, Japan

RIG-I triggers antiviral responses by recognizing viral
RNA (vRNA) in the cytoplasm. However, the spatio-
temporal dynamics of vRNA sensing and signal transduction
remain elusive. We investigated the time course of events
in cells infected with Newecastle disease virus (NDV), a
non-segmented negative-strand RNA virus. RIG-I was
recruited to viral replication complexes (VRC) and triggered
minimal primary type I interferon (IFN) production. RIG-I
subsequently localized to antiviral stress granules (avSG)
induced after vRC formation. The inhibition of avSG
attenuated secondary IFN production, suggesting avSG as
a platform for efficient vRNA detection. avSG selectively
captured positive-strand vRNA, and pol derived from read-
through transcription was sensed by RIG-I in avSG. These

results highlight how viral infections stimulate host stress

THRY BEREEFWEL Y - H20% 2016 3



responses, thereby selectively recruiting uncapped vRNA to
avSG, in which RIG-I and other components cooperate in an

efficient antiviral program.

2. Functional analysis of RNA binding proteins (RBPs),
which are responsible for induction of anti-viral innate

immunity via RNA-granule formation

Koji Onomoto, Takaaki Ito, Marie Ban, Eri Miyamoto and

Mitsutoshi Yoneyama

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

We demonstrated that viral infection induces RIG-I to
accumulate in cytoplasmic granular-like structure, avSG. We
further revealed that avSG plays a critical role as platform
for initiation of RIG-I-mediated antiviral signaling. To
understand the molecular machinery for avSG formation,
we identified several RBPs that are associated with RIG-I in
virus-infected cells, and examined their function in antiviral
immune responses. As a result, we found out that several
RBPs play an important role for regulation of both RIG-I-
mediated signal activation and avSG formation. This work
was supported by MEXT KAKENHI, Grant-in-Aid for
Scientific Research on Innovative Areas (15H01252) and
JSPS KAKENHI, Grant-in-Aid for Young Scientist (B)
(26293101).

3. Recognition of viral ribonucleoprotein complex (RNP)

by RIG-1
Michihiko Jogi, Chiaki Sakuma and Mitsutoshi Yoneyama

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

It has remained unclear how RIG-I detects viral
ribonucleoprotein complex (RNP), which consists of viral
genomic RNA and viral proteins, in the virus-infected
cells. Recently, we established in witro reconstitution system

for RIG-I activation and examined whether viral RNP can

activate RIG-1 in vitro. As a model RNP, we prepared
artificial influenza A virus (IAV) RNP generated in 293T cells
and confirmed that the artificial RNP forms a horseshoe-like
structure using the atomic force microscope, as reported in the
previous report. Our data indicated that IAV RNP can activate
recombinant RIG-I (rRIG-I)-mediated antiviral signaling
in our assay system. However, we failed to observe direct
interaction between viral RNP and rRIG-I by density gradient
centrifugation analysis, suggesting possible requirement of
additional molecule(s) for the interaction between them. This
work was supported by JSPS KAKENHI, Grant-in-Aid for
Scientific Research (B) (26293101) and Grant-in-Aid for
Challenging Exploratory Research (16K15279).

4. Functional analysis of RLR-mediated signal transduction
Koji Onomoto, Koutaro Okita and Mitsutoshi Yoneyama

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

RLRs are viral RNA sensors to initiate antiviral innate
immunity, including gene activation of type I and III IFNG.
To understand RLR-mediated signaling, we established the
artificial RLR activation system that is based on chemically-
induced oligomerization of caspase recruitment domain of
RIG-I (ARIAD Pharmaceuticals). This system can deliver
RLR-mediated signaling into the cells without viral infection.
The recent data indicated that the RLR-mediated signaling
induces both cell death and growth inhibition to the cells. We
try to reveal the molecular machinery underlying these RLR-

induced cellular responses.

Publications

1) Oh SW, Onomoto K, Wakimoto M, Onoguchi K,
Ishidate F, Fujiwara T, Yoneyama M, Kato H, Fujita
T: Leader-containing uncapped viral transcript activates
RIG-I in antiviral stress granules. PLoS Pathog, 12:
€1005444, 2016.

2) Yoneyama M, Jogi M, Onomoto K: Regulation of
antiviral innate immune signaling by stress-induced

RNA granules. J Biochem, 159: 279-286, 2016.

4 THRY BEREEFWREL Y - H20% 2016
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Project for Cytokine Research

WEZEBEE (Summary)
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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.

¥ig # B VO 2, Associate Professor Shinobu Saijo

B o RE B Assistant Professor Rikio Yabe

odr w1k B AR JETF Research Promotion Technician Masako Morimoto
e Tl 7/ = W 57 N =l | Research Promotion Technician Tomoaki Suzuki

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

fungal infection
Shinobu Saijo and Rikio Yabe

Division of Molecular Immunology, Medical Mycology
Research Center, Chiba University, Chiba, 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 ¢-mannans and transduces its
signal through association with the ITAM-containing Fc
receptor 7 chain. Upon ligand binding, spleen tyrosine kinase

is recruited to the ITAM and activates the caspase recruitment

domain family member 9 (CARD9)-nuclear factor-kB axis,
resulting in the activation of various genes including those
encoding pro-inflammatory cytokines. Both B-glucans and -
mannans are major cell wall components of fungi including
Candida albicans (C. albicans) and Preumocystis carinii (P
carinii). Recently, it was reported that Dectin-1 is important
in protection against P carinii by inducing reactive oxygen
species, whereas both Dectin-1 and Dectin-2 play important
roles in defense against C. albicans by preferentially inducing
Th17 cell differentiation. In this review, we briefly revisit
the structures, ligands, signal transduction and functional
roles of Dectin-1 and Dectin-2 in host defense against fungal

infection.

THRY BEREEFWEL Y - H20% 2016 5



2. Dectin-1 and Dectin-2 promote control of the fungal
pathogen Trichophyton rubrum independently of
IL-17 and adaptive immunity in experimental deep

dermatophytosis

Fabio SY Yoshikawa? Rikio Yabe', Yoichiro Iwakura®
Sandro R de Almeida” and Shinobu Saijo"

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

* Department of Clinical and Toxicological Analysis, Faculty
of Pharmaceutical Sciences, University of Sao Paulo, Sao
Paulo, Brazil

? Division of Experimental Animal Immunology, Center for
Animal Disease Models, Research Institute for Biomedical
Science, Tokyo University of Science, Chiba, Japan

Dermatophytoses are chronic fungal infections, the
main causative agent of which is Trichophyton rubrum (T.
rubrum) . Despite their high occurrence worldwide, the
immunological mechanisms underlying these diseases
remain largely unknown. Here, we uncovered the C-type
lectin receptors, Dectin-1 and Dectin-2, as key elements
in the immune response to 7" rubrum infection in a model
of deep dermatophytosis. In vitro, we observed that
deficiency in Dectin-1 and Dectin-2 severely compromised
cytokine production by dendritic cells. In vivo, mice lacking
Dectin-1 and/or Dectin-2 showed an inadequate pro-
inflammatory cytokine production in response to 7. rubrum
infection, impairing its resolution. Strikingly, neither
adaptive immunity nor IL-17 response were required for
fungal clearance, highlighting innate immunity as the main

checkpoint in the pathogenesis of 7 rubrum infection.

Publications

1) Akahori Y, Miyasaka T, Toyama M, Matsumoto I,
Miyahara A, Zong T, Ishii K, Kinjo Y, Miyazaki Y,
Saijo S, Iwakura Y, Kawakami K: Dectin-2-dependent
host defense in mice infected with serotype 3 Streptococcus
pneumoniae. BMC Immunol, 17:1, 2016.

2) Higashino-Kameda M, Yabe-Wada T, Matsuba S,
Takeda K, Anzawa K, Mochizuki T, Makimura K,
Saijo S, Iwakura Y, Toga H, Nakamura A: A critical
role of Dectin-1 in hypersensitivity pneumonitis.
Inflamm Res, 65: 235-244, 2016.

3) Tto T, Hirose K, Norimoto A, Tamachi T, Yokota M,
Saku A, Takatori H, Saijo S, Iwakura Y, Nakajima H:
Dectin-1 Plays an Important Role in House Dust Mite-
Induced Allergic Airway Inflammation through the
Activation of CD11b" Dendritic Cells. J Immunol. 2016
in press.

4) Kimura Y, Inoue A, Hangai S, Saijo S, Negishi H,
Nishio J, Yamasaki S, Iwakura Y, Yanai H, Taniguchi
T: The innate immune receptor Dectin-2 mediates the
phagocytosis of cancer cells by Kupffer cells for the
suppression of liver metastasis. Proc Natl Acad Sci USA,
113: 14097-14102, 2016.

5) Lee MJ, Yoshimoto E, Saijo S, IwakuraY, Lin X,
Katz HR, Kanaoka Y, Barrett NA: Phosphoinositide
3-Kinase 6 Regulates Dectin-2 Signaling and the
Generation of Th2 and Th17 Immunity. ] Immunol,
197: 278-287, 2016.

6) Saijo S: Roles of C-type lectin receptors in inflamematory
responses. In “Chronic inflaimmation” Miiyasaka M.
and Takatsu K. eds., Springer Japan, 333-344, 2016.

7) Yabe R, Saijo S: Dectin-2 in antimicrobial immunity and
homeostasis. In “C-type lectin receptors in immunity”,
Yamasaki S. ed. Springer Japan, 3-13, 2016.

8) Yoshikawa FS, Yabe R, Iwakura Y, de Almeida SR,
Saijo S: Dectin-1 and Dectin-2 promote control of the
fungal pathogen Trichophyton rubrum independently
of IL-17 and adaptive immunity in experimental deep
dermatophytosis. Innate Immun, 22: 316-324, 2016.

9) Wittmann A, Lamprinaki D, Bowles KM,
Katzenellenbogen E, Knirel YA, Whitfield C, Nishimura
T, Matsumoto N, Yamamoto K, Iwakura Y, Saijo
S, Kawasaki N: Dectin-2 Recognizes Mannosylated
O-antigens of Human Opportunistic Pathogens and
Augments Lipopolysaccharide Activation of Myeloid
Cells. J Biol Chem, 291: 17629-17638, 2016.

6 THRY BEREEFWREL Y - H20% 2016



eSS ED - eERE e Y 2 7 b

Project for Host-Microbial Interactions in Symbiosis and Pathogenesis

WEZEBEE (Summary)
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Gastrointestinal tract is a unique organ which is constitutively exposed by various antigens including dietary
materials, 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 inflammatory bowel diseases and systemic disorders such as
obesity and diabetes. 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 mediated by epithelial @1, 2-fucose. 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 infection and metabolic syndrome caused by the disruption of

intestinal homeostasis.

it #H B hE FS Associate Professor Yoshiyuki Goto
M - Harmitc e YR ek Research student/Research Promotion Technician  Kenzo Matsuo
B wk B =R LT Research Promotion Technician Hiroko Takagi

1. The role of commensal bacteria and fungi against

infection of pathogenic microorganisms
Kenzo Matsuo', Hiroko ’I‘zlkagi1 and Yoshiyuki Goto"*?

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

? Division of Mucosal Symbiosis, International Research and

Development Center for Mucosal Vaccine, Institute for

Medical Science, The University of Tokyo, Tokyo, Japan
® AMED-PRIME, Japan Agency for Medical Research and
Development, Tokyo, Japan

In our gastrointestinal tract, numerous numbers of bacteria
and fungi peacefully colonize and create mutual relationship
with their host. These commensals contribute to prevent
infection of pathogenic microorganisms. However, it is
still unclear what kind of and how commensal bacteria and

fungi interrupt the pathogenic infections. In this study, we

THRY BEREEFWEL Y - H20% 2016 7



investigate the mechanism of symbiotic colonization by
bacteria and fungi in the intestine. We also aim to isolate
beneficial commensal bacteria and fungi for the development
of novel therapeutic targets for human infectious diseases.
After the establishment of this system, we further target other
human diseases such as inflammatory bowel diseases, allergy,

cancer, and metabolic syndrome.

2. Epithelial a1, 2-fucose induced by commensal bacteria

and immune cells regulate gut and systemic homeostasis

Kenzo Matsuo', Hiroko Takagil, Hiroshi Kiyono2 and
Yoshiyuki Goto"™*

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

* Division of Mucosal Immunology, Institute of Medical
Science, The University of Tokyo, Tokyo, Japan

* Division of Mucosal Symbiosis, International Research and
Development Center for Mucosal Vaccine, Institute for
Medical Science, The University of Tokyo, Tokyo, Japan

* AMED-PRIME, Japan Agency for Medical Research and
Development, Tokyo, Japan

Intestinal epithelial cells apically express glycans, especially

al, 2-fucosyl linkages, which work as a biological interface for
the host-microbe interaction. Emerging studies have shown
that epithelial @1, 2-fucosylation is regulated by commensal
microbes and by group 3 innate lymphoid cells (ILC3).
Dysregulation of the gene (FUT2) encoding fucosyltransferase
2, an enzyme governing epithelial al, 2-fucosylation, is
associated with various human disorders, including pathogenic
infection, Crohn’s diseases, type I diabetes, primary sclerosing
cholangitis, psoriasis, and Behcet’s disease. This suggests a
critical role for an interaction between microbes, epithelial cells
and ILC3 mediated via glycan residues. We aim to identify
detail molecular mechanism how epithelial glycosylation is
controlled by immune cells and luminal microbes. We also
address the pathophysiological contribution of epithelial al,
2-fucosylation to pathogenic and commensal microbes as well
as the potential of @l, 2-fucose and its regulatory pathway
as previously unexploited targets in the development of new

therapeutic approaches for human diseases.

Publications
1) Goto Y, Uematsu S, Kiyono H: Epithelial glycosylation
in gut homeostasis and inflammation. Nat Immunol, 17:

1244-1251, 2016.

8 THRY BEREEFWREL Y - H20% 2016
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Project for Bacterial Infection Immunology

WIZEBEE (Summary)
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Research in this project is directed toward understanding the complex interactions that occur between

pathogenic bacteria and the gastrointestinal epithelium and the process of infectious diseases. Our special

interest is focused upon the molecular pathogenicity of enteropathogenic bacteria, such as Shigella,

enteropathogenic E. coli and enterohemorrhagic E. coli, and aim to dissect the mechanisms of bacterial

infectious systems and discover new infectious aspects. We are also searching for effective methods to protect

or regulate bacterial infection by using knowledge accumulated, and interested in developing vaccine and

antibacterial drug.

FOE M H R SH &

1. Bacterial pathogens manipulate host immune responses

by delivering effector proteins
Hiroshi Ashida

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

The intestinal epithelium deploys multiple defense systems
against microbial infection to sense bacterial components
and danger alarms, as well as to induce intracellular signal
transduction cascades that trigger both the innate and adaptive
immune system, which are pivotal for bacterial elimination.
However, many enteric bacterial pathogens, including
Shigella, deliver a subset of virulence proteins (effectors) via
the type III secretion system (T3SS) that enable bacterial
evasion from host immune systems; consequently, these
pathogens are able to efficiently colonize the intestinal
epithelium. We are searching interactions between Shigella,
enteropathogenic E. coli (EPEC), and enterohemorrhagic

E. coli (EHEC) and host immune responses, with particular
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Associate Professor

Hiroshi Ashida

emphasis on strategies that bacteria use to manipulate
inflammatory outputs of host cell responses such as membrane

trafficking and innate immune responses.

2. Manipulation of the host cell death pathway by bacterial
pathogens

Hiroshi Ashida

Host cells deploy multiple defenses against microbial
infection. One prominent host defense mechanism, the death
of infected cells, plays a pivotal role in clearing damaged cells,
eliminating pathogens, removing replicative niches, exposing
intracellular bacterial pathogens to extracellular immune
surveillance, and presenting bacteria-derived antigens to
the adaptive immune system. Although cell death can occur
under either physiological or pathophysiological conditions,
it acts as an innate defense mechanism against bacterial
pathogens by limiting their persistent colonization. However,
many bacterial pathogens, including Shige/la, EPEC, and

EHEC, have evolved mechanisms that manipulate host cell

20 % 2016 9



death for their own benefit.

3. Developing animal model for studying the bacterial
pathogens

Hiroshi Ashida

Because many enteric bacterial pathogens are highly
human adapted and unable to colonize mice intestine, lack of
appropriate animal infection models are becoming bottleneck

for developing vaccine and novel drugs. Therefore, we

are trying to develop mice intestinal infection model that
would be suitable to in vive bacteria-host interplay, vaccine

development, and screening for novel antibacterial drug.

Publications

1) Ashida H, Sasakawa C: Bacterial E3 ligase effectors
exploit host ubiquitin systems. Curr Opin in Microbiol,
2016 in press.

2) Ashida H, Sasakawa C: Shige/la IpaH family effectors as
a versatile model for studying pathogenic bacteria. Front

Cell Infect Microbiol, 5: 100, 2016.
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Candida glabrata phenome project
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Using the pathogenic yeast Candida glabrata, we are systematically constructing mutants for gene

identification and functional analyses working on the pathogenicity and for developing of anti-fungal drug

targets.
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Grand Fellow

Researcher

1. Membrane Proteome-Wide Response to the Antifungal
Drug Clotrimazole in Candida glabrata: Role of
the Transcription Factor CgPdr1 and the Drug:H+
Antiporters CgTpol_1and CgTpol_2

-1 . 1 . 1 . . .
Pedro Pais’, Catarina Costa, Carla Pires’, Kiminori

Shimizu®, Hiroji Chibana® and Miguel C. Teixeira'.

! Department of Bioengineering and Institute for
Bioengineering and Biosciences, Biological Research Group,
Instituto Superior Técnico, Universidade de Lisboa, Lisbon,
Portugal

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

Azoles are widely used antifungal drugs. This family of
compounds includes triazoles, mostly used in the treatment
of systemic infections, and imidazoles, such as clotrimazole,
often used in the case of superficial infections. Candida
glabrata is the second most common cause of candidemia

worldwide and presents higher levels of intrinsic azole
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Associate Professor
Research Technician

Assistant Professor

Research Promotion Technician

Research Promotion Technician

Hiroji Chibana
Azusa Takahashi
Michiyo Sato
Masashi Yamaguchi
Jun Uno

Yuko Aida

Mari Ohiwa

resistance when compared with Candida albicans, thus
being an interesting subject for the study of azole resistance
mechanisms in fungal pathogens. Since resistance often relies
on the action of membrane transporters, including drug efflux
pumps from the ATP-binding cassette family or from the
Drug:H (+) antiporter (DHA) (1) family, an iTRAQ-based
membrane proteomics analysis was performed to identify all
the membrane-associated proteins whose abundance changes
in C. glabrata cells exposed to the azole drug clotrimazole.
Proteins found to have significant expression changes in this
context were clustered into functional groups, namely: glucose
metabolism, oxidative phosphorylation, mitochondrial
import, ribosome components and translation machinery,
lipid metabolism, multidrug resistance transporters, cell
wall assembly, and stress response, comprising a total
of 37 proteins. Among these, the DHA transporter
CgTpo1_2 (ORF CAGLOEO3674g) was identified as
overexpressed in the C. glabrata membrane in response to
clotrimazole. Functional characterization of this putative
drug:H (+) antiporter, and of its homolog Cg7poz_1 (ORF
CAGL0GO03927g), allowed the identification of these

20 % 2016 11



proteins as localized to the plasma membrane and conferring
azole drug resistance in this fungal pathogen by actively
extruding the drug to the external medium. The cell wall
protein CgGasI was also shown to confer azole drug resistance
through cell wall remodeling. Finally, the transcription
factor CgPdr1 in the clotrimazole response was observed to
control the expression of 20 of the identified proteins, thus
highlighting the existence of additional unforeseen targets of
this transcription factor, recognized as a major regulator of

azole drug resistance in clinical isolates.

2. Microbially cleaved immunoglobulins are sensed by the

innate immune receptor LILRA2

Kouyuki Hirayasu', Fumiji Saito?, Tadahiro Suenaga
T Kyoko Shida', Noriko Arase®®, Keita Oikawa’,
Toshifumi Yamaoka®, Hiroyuki Murota®, Hiroji Chibana’,
Ichiro NakagawaG, Tomoko Kubori’, Hiroki Nagai7, Yuji
Nakamaru®, Ichiro Katayamag, Marco Colonna M’ and

. 12
Hisashi Arase”

! Laboratory of Immunochemistry, WPI Immunology
Frontier Research Center, Osaka University, Osaka, Japan

2 Department of Immunochemistry, Research Institute for
Microbial Diseases, Osaka University, Osaka, Japan

’ Department of Dermatology, Graduate School of Medicine,
Osaka University, Osaka, Japan.

4 Department of Otolaryngology, Tenshi Hospital, Hokkaido,
Japan

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

6 Department of Microbiology, Kyoto University Graduate
School of Medicine, Kyoto, Japan

! Laboratory of Combined Research on Microbiology and
Immunology, Research Institute for Microbial Diseases,
Osaka University, Osaka, Japan

¥ Department of Otolaryngology-Head and Neck Surgery,
Hokkaido University Graduate School of Medicine,
Hokkaido, Japan.

? Department of Pathology and Immunology, Washington
University School of Medicine, St Louis, MO
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Despite the crucial role played by the glyoxylate cycle
in the virulence of pathogens, seed germination in plants,
and sexual development in fungi, we still have much to
learn about its regulation. Here, we show that a previously
uncharacterized SCF(Uccl) ubiquitin ligase mediates
proteasomal degradation of citrate synthase in the glyoxylate
cycle to maintain metabolic homeostasis in glucose-grown
cells. Conversely, transcription of the F box subunit Uecl is
downregulated in C2-compound-grown cells, which require
increased metabolic flux for gluconeogenesis. Moreover, in
vitro analysis demonstrates that oxaloacetate regenerated
through the glyoxylate cycle induces a conformational
change in citrate synthase and inhibits its recognition and
ubiquitination by SCF(Uccl), suggesting the existence of an
oxaloacetate-dependent positive feedback loop that stabilizes
citrate synthase. We propose that SCF (Uccl) -mediated
regulation of citrate synthase acts as a metabolic switch for
the glyoxylate cycle in response to changes in carbon source,

thereby ensuring metabolic versatility and flexibility.

3. Quantitative measurement of hydrophilicity/
hydrophobicity of the plasma-polymerized naphthalene
film (Super Support Film) and other support films and

grids in electron microscopy

Masashi Yamaguchi', Toshihiro Aoyama® Norihiro Yamada®
and Hiroji Chibana'

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

? National Institute of Technology, Suzuka College, Mie,
Japan,

3 Faculty of Educations, Chiba University, Chiba, Japan

Hydrophilicity/hydrophobicity of the surfaces of plasma-
polymerized naphthalene film (Super Support Film, Nisshin
EM Co. Ltd., Tokyo), carbon and formvar support films,
and copper and nickel grids were quantitatively estimated by
contact angles measured from diameters and heights of water
droplets placed on various specimens. With treatment of glow
discharge, the surfaces of plasma-polymerized naphthalene

and carbon support films became fully hydrophilic in 20 s.
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They remained hydrophilic for 6 h. The surfaces of copper

and nickel grids became fully hydrophilic with 60 s of glow

discharge treatment. They remained hydrophilic for only 1

h. This information is useful for nega-tive staining, ultrathin

sectioning and rapid freezing of biological specimens using

the sandwich method.

Publications

1)

2)

3)

4)

5)

Hirayasu K, Saito F, Suenaga T, Shida K, Arase
N, Oikawa K, Yamaoka T, Murota H, Chibana
H, Nakagawa I, Kubori T, Nagai H, NakamaruY,
Katayama I, Colonna M, Arase H: Microbially cleaved
immunoglobulins are sensed by the innate immune
receptor LILRA2. Nat Microbiol, 25: 16054, 2016.
Nakayama M, Hosoya K, Shimizu-Imanishi Y, Chibana
H, Yaguchi T: Development of rapid identification and
risk analysis of Moniliella spp. in acidic processed foods.
Biocont Sci, 21:73-80, 2016.

Pais P, Costa C, Pires C, Shimizu K, Chibana H,
Teixeira MC: Membrane Proteome-Wide Response to
the Antifungal Drug Clotrimazole in Candida glabrata:
Role of the Transcription Factor CgPdrl and the
Drug:H+ Antiporters CgTpol_1 and CgTpol_2. Mol
Cell Proteomics, 15:57-72, 2016.

Pais P, Pires C, Costa C, Okamoto M, Chibana H,
Teixeira MC: Membrane proteomics analysis of the
Candida glabrata response to 5-flucytosine: unveiling the
role and regulation of the drug efflux transporters CgFlrl
and CgFlr2. Front Microbiol, 7: 2045, 2016.

Stepanova AA, Vasilyeva NV, Yamaguchi M, Chibana
H, Bosak IA: Ultrastructural aspects of the interactions
between the murine lung macrophages and the Aspergillus
fumigatus hyphal cells. Prob Med Mycol, 18: 20-25,

10)

11)

2016.

Stepanova AA, Vasilyeva NV, Yamaguchi M, Chibana
H: Ultrastructure of senescent and desiccated cells of
Cryptococcus neoformans. Prob Med Mycol, 18: 47-52,
2016.

Stepanova AA, Yamaguchi M, Chibana H, Vasilyeva
NV: Ultrastructural aspects of cell components migration
during budding in the yeast Cryptococcus leurentii. Prob
Med Mycol, 18: 24-29, 2016.

Tanaka Y, Sasaki M, Ito F, Aoyama T, Sato-Okamoto
M, Takahashi-Nakaguchi A, Chibana H, Shibata
N: KRE5 Suppression Induces Cell Wall Stress
and Alternative ER Stress Response Required for
Maintaining Cell Wall Integrity in Candida glabrata.
PLoS One, 11: 0161371, 2016.

Toh-E A, Ohkusu M, Shimizu K, Takahashi-
Nakaguchi A, Kawamoto S, Ishiwada N, Watanabe
A, Kamei K: Putative orotate transporter of Cryprococcus
neoformans, Oatl, is a member of the NCS1/PRT
transporter super family and its loss causes attenuation of
virulence. Curr Genet, 2016 in press.

Yamaguchi M, Aoyama T, Yamada N, Chibana
H: Quantitative measurement of hydrophilicity/
hydrophobicity of the plasma-polymerized naphthalene
film (Super Support Film) and other support films and
grids in electron microscopy. Microscopy, 65: 444-450,
2016.

Yamaguchi M, Yamada H, Higuchi K, Yamamoto
Y, Arai S, Murata K, Mori Y, Furukawa H, Uddin
MS, Chibana H: High-voltage electron microscopy
tomography and structome analysis of unique spiral
bacteria from the deep sea. Microscopy, 65: 363-369,
2016.
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Project to Link Basic Sciences and Clinical Medicine
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We have been doing basic and clinical research primarily on fungal infections along with seeing patients
in the Specialty Clinic for Fungal Infections at the University Hospital. Working as the Reference Center
for fungal infections, we also take ca. 400 consulting services on fungal diseases from all over the country
every year. From the aspect of research, we are investigating the mechanisms of infection of intractable
fungal diseases, particularly aspergillosis, while developing their diagnostic and therapeutic methods in
collaboration with various universities/pharmaceutical companies. The epidemiology and mechanisms of
antifungal resistance also hold a prominent part of our research, and a collaborative study with Sao Paulo

State University of Campinas (Brazil) was started this year (SATREPS).

# 7 sl wE Professor Katsuhiko Kamei

¥ig E4d 2 EL iy Associate Professor Akira Watanabe

¥OoE O % NE O ORE Assistant Professor Yasunori Muraosa

O OB % #HE Kt Assistant Professor Daisuke Hagiwara

RBHE 77vF7z0-  JIIAR 1+ Guest Professor/Grand Fellow Susumu Kawamoto

oz B YL MR Researcher Akio Toh-e

7oy F7xa—  HEO  HE Grand Fellow Hideaki Taguchi

B W B gl £ Research Technician Kyoko Yarita

w8 & EBEif Research Promotion Technician Maki Yahiro

e S = | Hif Research Promotion Technician Rio Seki

o w8 TERBALTF Research Promotion Technician Yukiko Tsuchiya

ok wmkr e HE HEF Research Promotion Technician Kyoko Inoue

1. Epidemiological study of Fusarium species causing Medical Mycology Research Center, Chiba University,
invasive and superficial fusariosis in Japan Chiba, Japan

Yasunori Muraosa, Misato Oguchi, Maki Yahiro, Akira In Japan, Fusarium species are known etiological agents of

Watanabe, Takashi Yaguchi and Katsuhiko Kamei human fungal infection; however, a large-scale epidemiological

14

study on the etiological agents of fusariosis has not been
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reported. A total of 73 Fusarium isolates from patients
with invasive fusariosis (IF, n = 36) or superficial fusariosis
(SF, n = 37), which were obtained at hospitals located
in 28 prefectures in Japan between 1998 and 2015, were
used for this study. Fusarium isolates were identified using
Fusarium- and Fusarium solani species complex (FSSC)-
specific real-time PCR and partial DNA sequences of the
elongation factor-1 alpha gene and the nuclear ribosomal
internal transcribed spacer region. FSSC was predominately
isolated from both patients with IF and SF (IF, 77.8% and
SF, 67.6%). Distribution of the phylogenetic species of FSSC
isolates from patients with IF and SF exhibited different
spectra; specifically, F keratoplasticum (FSSC 2) (25.0%)
was the most frequent isolate from patients with IF, whereas
F falciforme (FSSC 3 + 4) (32.4%) was the most frequent
isolate from patients with SF. Fusarium sp. (FSSC 5) was the
second most frequent isolate from both patients with IF and
SF (IF, 22.2% and SF, 24.3%). Notably, F petroliphilum
(FSSC 1) was isolated only from patients with IF. Each
species was isolated from a broad geographic area, and an
epidemic was not observed. This is the first epidemiological

study of Fusarium species causing IF and SF in Japan.

2. Sensitisation of an azole-resistant Aspergillus fumigatus
strain containing the Cyp51A-related mutation by
deleting the SrbA gene

Daisuke Hagiwara, Akira Watanabe and Katsuhiko Kamei

Medical Mycology Research Center, Chiba University,
Chiba, Japan

Azoles are widely used for controlling fungal growth in
both agricultural and medical settings. The target protein
of azoles is CYP51, a lanosterol 14-a-demethylase involved
in the biosynthesis of ergosterol. Recently, a novel azole
resistance mechanism has arisen in pathogenic fungal species
Aspergillus fumigatus. Resistant strains contain a 34-bp or 46-
bp tandem repeat (TR) in the promoter of cyp514, and have
disseminated globally in a short period of time. In this study,
we investigated whether an azole-resistant strain with a 46-

bp TR (TR46/Y121F/T289A) could be sensitised to azoles

by deletion of srbA, encoding a direct regulator of cyp514.
The loss of StbA did not affect colony growth or conidia
production, but decreased expression of cyp514. The srbAd
deletion strain showed hyper-susceptibility to medical azoles
as well as azole fungicides, while its sensitivity to non-azole
fungicides was unchanged. This is the first demonstration
that deletion of a regulator of ¢yp574 can sensitise an azole-
resistant 4. fumigatus strain. This finding may assist in the
development of new drugs to help combat life-threatening

azole-resistant fungal pathogens.

3. Multi-azole resistant Aspergillus fumigatus harboring
Cyp51ATR46/Y121F/T289A isolated in Japan

Daisuke Hagiwaral, Hiroki Takahashi®, Masanori Fujimotog,
Mai Sugaharas, Yoshiki Misawa®, Tohru Gonoi?, Satoru
Ttoyama®, Akira Watanabe'and Katsuhiko Kamei'

! Division of Clinical Research, Medical Mycology Research
Center, Chiba University, Chiba, Japan

? Division of Bio-resources, Medical Mycology Research
Center, Chiba University, Chiba, Japan

3Depaurtment of Internal Medicine, Mitsui Memorial
Hospital, Tokyo, Japan

! Department of Infection Control and Prevention, The
University of Tokyo Hospital, Tokyo, Japan

® Department of Infection Control and Prevention, Mitsui

Memorial Hospital, Tokyo, Japan

Multi-azole resistant Aspergillus fumigatus carrying TR46/
Y121F/T289A was isolated from a patient inJapan in Dec
2013. This strain grouped into the same clade of the ones
which were clinically isolated in France and Germany. A.
fumigatus harboring this mutation could be rapidly diffused

outside the Eurasian continent.

4. Comparative transcriptome analysis revealing dormant
conidia and germination associated genes in Aspergillus

species: an essential role for AtfA in conidial dormancy.

Daisuke Hagiwaral, Hiroki Takahashi"? Yoko Kusuyal,

Susumu Kawamoto!, Katsuhiko Kamei' and Tohru Gonoi'
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' Medical Mycology Research Center, Chiba University,
Chiba, Japan

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

BACKGROUND: Fungal conidia are usually dormant unless
the extracellular conditions are right for germination. Despite
the importance of dormancy, little is known about the
molecular mechanism underlying entry to, maintenance of,
and exit from dormancy. To gain comprehensive and inter-
species insights, transcriptome analyses were conducted across
Aspergillus fumigatus, Aspergillus niger, and Aspergillus oryzae.
RESULTS: We found transcripts of 687, 694, and 812 genes
were enriched in the resting conidia compared with hyphae in
A. fumigatus, A. niger, and A. oryzae, respectively (conidia-
associated genes). Similarly, transcripts of 766, 1,241,
and 749 genes were increased in the 1 h-cultured conidia
compared with the resting conidia (germination-associated
genes). Among the three Aspergillus species, we identified
orthologous 6,172 genes, 91 and 391 of which are common
conidia-and germination-associated genes, respectively. A
variety of stress-related genes, including the catalase genes,
were found in the common conidia-associated gene set, and
ribosome-related genes were significantly enriched among
the germination-associated genes. Among the germination-
associated genes, we found that calA-family genes encoding
a thaumatin-like protein were extraordinary expressed in early
germination stage in all Aspergillus species tested here. In 4.
Sfumigatus 63% of the common conidia-associated genes were
expressed in a bZIP-type transcriptional regulator AtfA-
dependent manner, indicating that AtfA plays a pivotal role in
the maintenance of resting conidial physiology. Unexpectedly,
the precocious expression of the germination-associated calA
and an abnormal metabolic activity were detected in the
resting conidia of the atfA mutant, suggesting that AtfA was
involved in the retention of conidial dormancy.
CONCLUSIONS: A comparison among transcriptomes of
hyphae, resting conidia, and 1 h-grown conidia in the three
Aspergillus species revealed likely common factors involved in
conidial dormancy. AtfA positively regulates conidial stress-
related genes and negatively mediates the gene expressions

related to germination, suggesting a major role for AtfA in
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Aspergillus conidial dormancy.

Publications

1) de Castro PA, Dos Reis TF, Dolan SK, Manfiolli
AO, Brown NA, Jones GW, Doyle S, Riafio-Pachén
DM, Squina FM, Caldana C, Singh A, Del Poeta
M, Hagiwara D, Silva-Rocha R, Goldman GH:
The Aspergillus fumigatus SchA*“™ kinase modulates
SakA"°" MAP kinase activity and it is essential for
virulence. Mol Microbiol, 102: 642-671, 2016.

2) de Oliveira Bruder Nascimento AC, Dos Reis TF, de
Castro PA, Hori JI, Bom VL, de Assis L], Ramalho
LN, Rocha MC, Malavazi I, Brown NA, Valiante
V, Brakhage AA, Hagiwara D, Goldman GH:
Mitogen activated protein kinases SakA"*" and MpkC
collaborate for Aspergillus fumigatus virulence. Mol
Microbiol, 100: 841-859, 2016.

3) Fujita T, Ikari J, Watanabe A, Tatsumi K:
Clinical characteristics of pulmonary nocardiosis in
immunocompetent patients. ] Infect Chemother, 22:
738-743, 2016.

4) Hagiwara D, Sakamoto K, Abe K, Gomi K: Signaling
pathways for stress responses and adaptation in Aspergillus
species: stress biology in the post-genomic era. Biosci
Biotechnol Biochem, 48: 1667-1680, 2016.

5) Hagiwara D, Takahashi H, Fujimoto M, Sugawara M,
Misawa Y, Gonoil, Itoyama S, Watanabe A, Kamei
K: Multi-azole resistant Aspergillus fumigatus harboring
Cypb1A TR46/Y121F/T289A isolated in Japan. J Infect
Chemother, 22: 577-579, 2016.

6) Hagiwara D, Takahashi H, Kusuya Y, Kawamoto S,
Kamei K, Gonoi T: Comparative transcriptome analysis
revealing dormant conidia and germination associated
genes in Aspergillus species: an essential role for AtfA in
conidial dormancy. BMC Genomics, 17: 358, 2016.

7) Hagiwara D, Watanabe A, Kamei K, Goldman GH:
Epidemiological and Genomic Landscape of Azole
Resistance Mechanisms in Aspergil/us Fungi. Front
Microbiol, 7: 1382, 2016.

8) Hagiwara D, Watanabe A, Kamei K: Sensitisation of an
Azole-Resistant Aspergillus fumigatus Strain containing
the Cyp51A-Related Mutation by Deleting the SrbA
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10)

11)

12)

13)

14)

15)

Gene. Sci Rep, 6: 38833, 2016.

Ishiwada N, Takeshita K, Yaguchi T, Nagasawa
K, Takeuchi N, Hishiki H, Watanabe A, Kamei K,
Shimojo N: The First Case of Invasive Mixed-Mold
Infections Due to Emericella nidulans var. echinulata
and Rasamsonia piperina in a Patient with Chronic
Granulomatous Disease. Mycopathologia, 181: 305-
309, 2016.

Kohno S, Tamura K, Niki Y, Izumikawa K, Oka S,
Ogawa K, Kadota J, Kamei K, Kanda Y, Kiuchi T,
Shibuya K, Takakura S, Takata T, Takesue Y, Teruya
K, Tokimatsu I, Fukuda T, Maesaki S, Makimura
K, Mikamo H, Mitsutake K, Miyazaki Y, Mori
M, Yasuoka A, Yano K, Yamanaka N, Yoshida M:
Executive Summary of Japanese Domestic Guidelines for
Management of Deep-seated Mycosis 2014. Med Mycol
], 57: E117-E163, 2016.

Kunitake E, Hagiwara D, Miyamoto K, Kanamaru K,
Kimura M, Kobayashi T: Regulation of genes encoding
cellulolytic enzymes by Pal-PacC signaling in Aspergillus
nidulans. Appl Microbiol Biotechnol, 100: 3621-3635,
2016.

Kusuya Y, Sakai K, Kamei K, Takahashi H, Yaguchi T:
Draft Genome Sequence of the Pathogenic Filamentous
Fungus Aspergillus lentulus IFM 54703T. Genome
Announc, 4: e01568-15, 2016.

Muraosa Y, Toyotome T, Yahiro M, Watanabe
A, Shikanai-Yasuda MA, Kamei K: Detection of
Histoplasma capsulatum from clinical specimens by cycling
probe-based real-time PCR and nested real-time PCR.
Med Mycol, 54: 433-438, 2016.

Murasosa Y, Oguchi M, Yahiro M, Watanabe A,
Yaguchi T, Kamei K: Epidemiological study of Fusarium
species causing invasive and superficial fusariosis in
Japan. Med Mycol ], 2016 in press.

Nakao M, Muramatsu H, Takahashi T, Niwa S,

16)

17)

18)

19)

20)

21)

Kagawa Y, Kurokawa R, Sone K, Uozumi Y, Ohkusu
M, Kamei K, Koga H: Cryprococcus gattii Genotype
VGIIa Infection in an Immunocompetent Japanese
Patient: A Case Report and Mini-review. Intern Med,
55: 3021-3024, 2016.

Nanno S, Nakane T, Okamura H, Nishimoto M,
Koh H, Nakamae H, Ohsawa M, Yarita K, Kamei
K, Hino M: Disseminated Hormographiella aspergillata
infection with involvement of the lung, brain, and small
intestine following allogeneic hematopoietic stem cell
transplantation: case report and literature review. Transpl
Infect Dis, 18:611-616, 2016.

Toh-E A, Ohkusu M, Shimizu K, Takahashi-
Nakaguchi A, Kawamoto S, Ishiwada N, Watanabe
A, Kamei K: Putative orotate transporter of Cryptococcus
neoformans, Oatl, is a member of the NCS1/PRT
transporter super family and its loss causes attenuation of
virulence. Curr Genet, 2016. in press.

Toyotome T, Takahashi H, Kamei K: MEIS3 is
repressed in A549 lung epithelial cells by deoxynivalenol
and the repression contributes to the deleterious effect. J
Toxicol Sci, 41: 25-31, 2016.

Uesono Y, Toh-E A, Kikuchi Y, Araki T, Hachiya
T, Watanabe CK, Noguchi K, Terashima I: Local
Anesthetics and Antipsychotic Phenothiazines Interact
Nonspecifically with Membranes and Inhibit Hexose
Transporters in Yeast. Genetics, 202: 997-1012, 2016.
Reichert-Lima F, Busso-Lopes AF, Lyra L, Peron
IH, Taguchi H, Mikami Y, Kamei K, Moretti ML,
Schreiber AZ: Evaluation of antifungal combination
against Cryptococcus spp. Mycoses, 59: 583-93, 2016.
Watanabe M, Hayama K, Fujita H, Yagoshi M, Yarita
K, Kamei K, Terui T: A Case of Sporotrichosis Caused
by Sporothrix globosa in Japan. Ann Dermatol, 28: 251-
252, 2016.
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Project for Host Response Network of Bacterial Infection

WEZEBEE (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 Sa/monella-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.

(IT) RNA epigenetics and bacterial susceptibility to ribosome-targeting antibiotics: This project is based
on our recent findings that post-transcriptional modifications (epigenetic alterations) of 23S rRNA
by intrinsic enzymes are essentially responsible for susceptibility of pathogenic bacteria to several
ribosome-targeting antibiotics.

(ITI) Identification and development of anti-persister compounds as a new class of antibiotics to treat
chronic infection: Our previous studies on the AAA" protease, ClpXP allowed us to hypothesize that
the dysregulation of proteolysis by activation of ClpP core in the absence of the regulatory ClpX AT Pase
may lead to corruption of bacterial physiology and eventually death of dormant cells. The compounds
leading such uncontrolled proteolysis could be potential as a new class of antibiotics to treat chronic

infection.
¥OoE % bR KF Professor Tomoko Yamamoto
B oMok B EPAHHBEL T Research Promotion Technician Yuriko Nomura

1. The RNA chaperons, CspC and CspE, mediate the ' Department of Microbiology and Molecular Genetics,
upregulation of mRNAs in Salmonella surviving in Graduate School of Pharmaceutical Sciences, Chiba
macrophages after phagocytosis University, Chiba, Japan

2 Project for Host Response Network of Bacterial Infection,

Akiko Takaya' and Tomoko Yamamoto® Medical Mycology Research Center, Chiba University,

Chiba, Japan
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CspC and CspE, members of bacterial cold shock protein
family that includes well-conserved small acidic proteins,
function as RNA chaperones through direct binding to
RNA, thereby modulating the target RNAs at the post-
transcriptional level. We here demonstrate that CspC and
CspE are involved in the systemic infection of Sa/monella
enterica serovar Typhimurium. Double disruption of cspC
and cspE impairs the ability to survive intracellularly at
early stages after phagocytosis within murine macrophage-
like RAW264.7 cells. By analysis of RNA-seq and qRT-
PCR using RNAs prepared from the intracellularly
surviving bacteria, 4 transcripts, STM1630, STMI1867,
S§TM3132 and STM3133, were found to be regulated post-
transcriptionally by both CspC and CspE after phagocytosis
by macrophages. §7TM1867 encodes PagKl, which is a
virulence protein. §7M3132 and STM3133 are located in
Salmonella pathogenicity island 13. Furthermore, CspC
and CspE stabilized STM1630 transcript, newly identified
among mRNAs upregulated in response to the intracellular
environment after phagocytosis. Analysis of a target region
of CspC and CspE with transcriptional STM1630-gfp-
tusions suggested that CspE, but not CspC, could bind to
multiple stem-loops within the coding region of STM1630.
These findings suggest that CspC and CspE are critical
in the early intracellular survival of Sa/monella induced by
post-transcriptional regulation of several RNA molecules in

response to the phagosomal environment.

2. Collapse of nuclear RNA decay machines by infection

invokes immune response

Katsutoshi Imamura', Akiko Takaya', Nobuyoshi Akimitsu®

and Tomoko Yamamoto®

' Department of Microbiology and Molecular Genetics,
Graduate School of Pharmaceutical Sciences, Chiba
University, Chiba, Japan

* Radioisotope Centre, The University of Tokyo, Tokyo,
Japan

’ Project for Host Response Network of Bacterial Infection,
Medical Mycology Research Center, Chiba University,
Chiba, Japan
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Eukaryotic genomes are pervasively transcribed, resulting
in the production of many unstable nuclear long noncoding
RNAs such as nuclear short-lived noncoding transcripts
(nSLiTs). However, the biological significance and turnover
mechanism of nSLiTs are largely unknown. Here, we
identified 145 nSLiTs that accumulated in HeLa cells upon
Salmonella infection through RNA stabilisation, of which 26
mapped to enhancer regions (enSLiTs) and 119 mapped to
non-enhancer regions (linSLiTs). Knockout studies showed
that linSLiT08211 and enSLiT07573 regulated the expression
of distinct classes of immune genes. enSLiT degradation was
aided by the nuclear exosome targeting complex containing
SKIV2L2/MTR4. In contrast, degradation of linSLiTs was
executed by a novel HNRNPHI1-dependent RNA decay
pathway that also involves MTR4. Interestingly, MTR4 and
the exosome component RRP6 disappeared upon infection,
resulting in collapsing nuclear RNA decay complexes. Our
findings highlight the importance of regulated nuclear RNA

degradation in host immune responses.

3. Reduction of bone marrow immunoglobulin

G-secreting plasma cells by Salmonella infection
Akiko Takaya', Koji Tokoyoda®and Tomoko Yamamoto®

! Department of Microbiology and Molecular Genetics,
Graduate School of Pharmaceutical Sciences, Chiba
University, Chiba, Japan

? German Rheumatism Research Center, Berlin, Germany

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

Host innate and adaptive immune responses confer
crucial protection against Sa/monella infection. On the other
hand, Salmonella can escape from the host immune system
by producing virulence factors, leading to establishment of
systemic infection. To understand the mechanism by which
Salmonella escapes the adaptive immune response, we focused
on the influence of Salmonella infection on the production of
immunoglobulin (Ig)-secreting plasma cells. We showed that

the great majority of bone marrow IgG-secreting plasma cells
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was diminished within 4 days after intraperitoneal infection
of live Lon-deficient attenuated Sa/monella, whereas bone
marrow IgM-secreting and splenic IgG-secreting plasma cells
were unaffected. The infection also reduced total IgG titers
in serum. This selective diminishment was also induced by
culture supernatants from Sa/monella but not by those from
Escherichia coli within 24 hours after intraperitoneal injection.
The culture supernatant depleted of ligands for Toll-like
receptors, lipopolysaccharide and flagellin, also reduced the
plasma cells. This study revealed that Salmonella reduces
bone marrow IgG-secreting plasma cells which are the main
source of serum IgG, leading to escape from the host humoral
immunity. It is suggested that Salmonella-specific component

is involved in the reduction.

4. Invasive non-typhoidal Salmonella (iNTS) disease:
Host pathogen interaction in iNTS infection and

appropriate vaccine candidate

Tomoko Yamamoto', Akiko Takaya’, Hiroki Takahashi®,
Yuriko Nomura®, Kentaro Oka®’and Motomichi Takahashi*

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

2 Department of Microbiology and Molecular Genetics,
Graduate School of Pharmaceutical Sciences, Chiba
University, Chiba, Japan

3 Project for Systems Biology of Microorganisms, Medical
Mycology Research Center, Chiba University, Chiba, Japan

! Tokyo R&D Center, Miyarisan Pharmaceutical Co., Ltd,

Tokyo, Japan

Non-typhoidal Salmonella (NTS) serovars such as serovar
Typhimurium generally cause in humans, self-limited
gastroenteritis, associated with intestinal inflammation and
diarrhea. Nevertheless, in developed countries up to 5% of
NTS cases may be invasive, extra-intestinal disease leading to
bacteremia and focal systemic infections. Moreover, in Sub-
Saharan Africa invasive non-typhoidal Salmonella (iNTS)
have emerged as a major cause of bloodstream infection in

immunocompromised and debilitated host. Transmission
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of iNTS has been demonstrated to be primarily human to
human, rather than zoonotic, but little is known about
the relationship of invasive disease to diarrheal Salmonella
disease. To understand the iNTS diseases, we focus on the
host-pathogen interaction, i.e. bacterial pathogenesis and
host immune responses, in iNTS infection. We analyzed
the whole genomes of various iNTS strains isolated in Sub-
Saharan Africa during the period 2011-2014 using next

generation sequencing.

5. Identification and development of anti-persister
compounds as a new class of antibiotics to treat chronic

infection

Tomoko Yamamoto', Akiko Takayaz, Yuriko Nomura!, and
Walid Houry3

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

2 Department of Microbiology and Molecular Genetics,
Graduate School of Pharmaceutical Sciences, Chiba
University, Chiba, Japan

3Department of Biochemistry, University of Toronto,

Toronto, Canada

Chronic infection is often difficult to treat, even when
caused by a pathogen that is not resistant to antibiotics. This
is the essential paradox of chronic infection. In most cases,
chronic infections are accompanied by dormant persisters.
Regular antibiotics kill bacteria by corrupting their targets
in active cells but targets are inactive in persisters, leading
to tolerance to antibiotics. The tolerance is phenotypic
variants of normal bacteria and pathways to dormancy are
redundant, making it challenging to develop anti-persister
compounds which could prevent persister formation or
awake the dormant cells and thereby turn those susceptible
to conventional antibiotics. We reasoned that a compound
leading to corrupting physiology of dormant, energy-deprived
cells will be an anti-persister. Our previous studies on the
energy-dependent ClpXP-protease allowed us to hypothesize
that the dysregulation of proteolysis by activation of ClpP
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core in the absence of the regulatory ClpX ATPase may
corrupt physiology of dormant cells. In the present project,
we aim to identify the compounds to activate ClpP core,
leading to the dysregulation of proteolysis. This study will
provide innovative perspectives on developing a new class of
antibiotics to treat chronic infection.

(i) We have completed the system evaluating ClpP
proteolysis in vitro. We have already succeeded in purification
of the components necessary for the system through the
studies on ClpXP-protease.

(ii) We have started the high-through-put screening
of compounds with activity provoking ClpP-protease by
exploiting the chemical libraries mainly established in Chiba

University. We will evaluate the bactericidal activity of
candidates using a different species of bacteria (Staphylococcus
aureus, Pseudomonas aureginosa, Escherichia coli, etc.) at
several states, dormancy in stationary phase or in biofilm, and

chronical infection in mouse at the next stage.

Publications

1) Ishiwada N, Takaya A, Kimura A, Watanabe M, Hino
M, Ochiai H, Matsui M, Shibayama K, Yamamoto T:
Linezolid-resistant Staphylococcus epidermidis associated
with long-term, repeated linezolid use in a pediatric
patient. J Infect Chemother, 22: 187-190, 2016.
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Our research focuses on sero-epidemiology and pathogenesis of Haemophilus influenza, Streptococcus
pneumoniae and Streptococcus agalactiae. We organize several clinical researches for the development of
diagnostic and therapeutic methods for respiratory infectious diseases collaborating with clinicians and also
care for patients in the clinic of the University Hospital.

" # ¥ AMHEEE Associate Professor Naruhiko Ishiwada
¥OE OB % N LT Assistant Professor Noriko Takeuchi
oM B OB KEEIEF Research Technician Misako Ohkusu

1. Inhaled Laninamivir Octanoate as Prophylaxis for

Influenza in Children

Takashi Nakano', Naruhiko Ishiwada®, Tokuhito Sumitani’,
Mitsutoshi Uemori® and Koji Isobe % Laninamivir Prophylaxis

Study Group

' Department of Pediatrics, Kawasaki Hospital, Kawasaki
Medical School, Okayama, Japan

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

¥ Clinical Development Department, Daiichi Sankyo Co,
Ltd, Tokyo, Japan

* Clinical Data and Biostatistics Department, Daiichi Sankyo
Co, Ltd, Tokyo, Japan

Background: A single 20-mg dose of inhaled laninamivir
octanoate is an effective treatment of influenza. However,
the efficacy of laninamivir octanoate for the prevention
of influenza in children <10 years of age has not yet been

established.

Methods: We conducted a double-blind, multicenter,
randomized, placebo-controlled study to determine whether
the efficacy of a single 20-mg dose of inhaled laninamivir
octanoate to prevent the development of influenza was
superior to that of placebo as prophylaxis for influenza in
pediatric (<10 years) household members of index cases.
Eligible subjects without influenza, in contact with an
influenza-infected index case living in the same household,
were blindly randomly assigned in a 1:1 ratio to receive 20
mg of laninamivir octanoate or placebo. The primary end
point was the proportion of subjects who developed clinical
influenza during a 10-day period.

Results: A total of 343 subjects were randomly assigned, with
341 subjects included in the full analysis set for the primary
analysis. The proportions of subjects who developed clinical
influenza were 11% (18/171) in the laninamivir octanoate
group and 19% (33/170) in the placebo group (P =.02). The
relative risk reduction was 45.8% (95% confidence interval,
7.5% to 68.2%). The incidence of adverse events was similar
in both groups.

Conclusions: A single 20-mg dose of inhaled laninamivir
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octanoate was effective and well tolerated as prophylaxis for

influenza.

2. Putative orotate transporter of Cryprococcus neoformans,
Oatl, is a member of the NCS1/PRT transporter super

family and its loss causes attenuation of virulence

Akio Toh-E', Misako Ohkusu', Kiminori Shimizu® Azusa
Takahashi-Nakaguchi', Susumu Kawamoto', Naruhiko
Ishiwada', Akira Watanabe' and Katsuhiko Kamei'

' Medical Mycology Research Center, Chiba University,
Chiba, Japan
* Tokyo University of Science, Katsusika-ku, Tokyo, Japan

Tt is well known that 5-fluoroorotic acid (5-FOA) -resistant
mutants isolated from wild-type Cryptococcus neoformans
are exclusively either urad or urad mutants. Unexpectedly,
many of the 5-FOA-resistant mutants isolated in our
selective regime were Ura+. We identified CNMO00460
as the gene responsible for these mutations. Cnm00460
belongs to the nucleobase cation symporter 1/purine-related
transporter (NCS1/PRT) super family of fungal transporters,
representative members of which are uracil transporter,
uridine transporter and allantoin transporter of Saccharomyces
cerevisiae. Since the CNMO00460 gene turned out to be
involved in utilization of orotic acid, most probably as
transporter, we designated this gene Orotic Acid Transporter
1 (OAT1). This is the first report of orotic acid transporter
in this family. C. neoformans has four members of the NCS1/
PRT family, including Cnm00460, Cnm02550, Cnj00690,
and Cnn02280. Since the cnm02550A strain showed
resistance to 5-fluorouridine, we concluded that CNM02550
encodes uridine permease and designated it URidine Permease
1 (URP1). We found that oatl mutants were sensitive to
5-FOA in the medium containing proline as nitrogen source.
A mutation in the GAT1 gene, a positive transcriptional
regulator of genes under the control of nitrogen metabolite
repression, in the genetic background of oatl conferred the
phenotype of weak resistance to 5-FOA even in the medium
using proline as nitrogen source. Thus, we proposed the

existence of another orotic acid utilization system (tentatively
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designated OAT2) whose expression is under the control of
nitrogen metabolite repression at least in part. We found that
the OATT gene is necessary for full pathogenic activity of C.

neoformans var. neoformans.

3. Analysis of Streptococcus pneumoniae and Haemophilus
influenzae isolated from middle ear fluid before and
after the introduction of government subsidies for

pneumococcal and H. influenzae type b vaccines in

Japan

Tadashi Hoshino', Noriko Takeuchi’, Chie Fukasawa',
Shoko Hirose', Hideyuki Okui', Hiroko Sato’, Mari Sato®,
Yukiko Arimoto®, Atsuko Nakano®and Naruhiko Ishiwada®

! Division of Infectious Discases, Chiba Children’s Hospital,
Chiba, Japan

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

* Division of Clinical Laboratory, Chiba Children’s Hospital,
Chiba, Japan

* Division of Otorhinolaryngology, Chiba Children’s
Hospital, Chiba, Japan

This study aimed to identify trends in frequency, serotype,
and antimicrobial susceptibility of Streptococcus pneumoniae
and Haemophilus influenzae isolated from middle ear fluid
specimens of children aged <15 years (mean, 2 years), before
and after the introduction of the 7-valent pneumococcal
conjugate vaccine (PCV7) and the H. influenzae type b
vaccine, at a pediatric facility in Japan. Sixty-six §. pneumoniae
and 88 H. influenzae strains were isolated from 820 middle
ear fluid samples. Serotyping and antimicrobial susceptibility
testing were performed. The study time-frame was divided
into period 1 (2007-2010) and period 2 (2011-2014),
according to the availability of vaccine public funding. The
8. pneumoniae detection rate decreased from 9.6% in period
1-6.1% in period 2 (p = 0.042). PCV7 serotypes decreased
from 56.8% to 9.1% (p = 0.0002). No significant change was
observed for the 13-valent pneumococcal conjugate vaccine
(PCV13) serotypes: 72.7% in period 1 and 59.1% in period
2. Penicillin-resistant strains (penicillin G-MIC 22ug/mL)
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decreased from 25% to 4.5% (p = 0.038). Detection rates for
H. influenzae did not change significantly: 10.3% in period 1
and 11.3% in period 2. Serotypes were mostly non-typeable:
97.9% in period 1 and 90.2% in period 2, and only one
serotype b strain was isolated in each period. The frequency
of ampicillin-resistant strains (MIC 24ug/mL) did not
change. These results show a preventative effect of PCV7 on
otitis media due to S. pneumoniae. PCV7 was replaced with
PCV13 in 2013 in Japan; therefore, a further decrease in

pneumococcal otitis media is anticipated in the future.

4. Clinical and bacteriological analyses of bacteremia due

to Corynebacterium striatum

Naruhiko Ishiwada', Masaharu Watanabe®, Shota Murata®,
Noriko Takeuchi', Toshibumi Taniguchi’and Hidetoshi Igari’

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

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

’ Department of Infectious Diseases, Chiba University
Hospital, Chiba, Japan

Background: Corynebacterium striatum was recently recognized
as a potential pathogen of various infectious diseases.
However, the clinical entity of this microorganism has not
been clearly identified. Therefore, we analyzed C. striatum
isolates from blood culture and explored their clinical
determinants.

Methods: We reviewed the medical records of all patients
from whom C. striatum isolates were recovered from blood
culture for analysis of the patients’ backgrounds and clinical
course including response to antimicrobial therapy and
prognosis.

Results: During the 5-year study period (January 2010 to
December 2014), 24 C. striatum strains were isolated from
blood samples, and the frequency of C. striatum bacteremia
increased. The majority of the strains were multidrug resistant.
All of the tested strains were susceptible to only vancomycin.
The age at onset of C. striatum bacteremia encompassed all

adult age groups, and at least one underlying condition was
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documented in all patients. Thirteen of the 24 patients were
cured using appropriate antibiotics (true infection group);
however, 11 of the 24 patients were cured using inappropriate
antibiotic therapy or no antibiotics (contamination group).
Malignancy and neutropenia significantly increased the odds
of true C. striatum bloodstream infection.

Conclusions: The Corynebacterium species is often
considered a contaminant when isolated in culture. Instead,
particularly when the strain is isolated from blood, the species
should be considered clinically relevant and identified to the
species level; in addition, antimicrobial susceptibility testing is

recommended.

5. Characterization and Evaluation of Newly Developed
Immune- Chromatographic Method Targeting
Mycoplasma pneumoniae Ribosomal Protein L7/L12

Go Sano', Tsutomu Itagakiz, Naruhiko Ishiwada®, Keita
Matsubara®, Satoshi Twata', Yoshitaka Nakamori’, Kenji
Matsuyamaﬁ, Katsuya Watanabe’, Yoshikazu Ishii®, Sakae

Homma' and KazuhiroTateda®

" Department of Respiratory Medicine, Toho University
Omori Medical Center, Tokyo, Japan

? Yamanobe Pediatric Clinic, Yamagata, Japan

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

4 Department of Pediatrics, National Hospital Organization
Tokyo Medical Center, Tokyo, Japan

5 Department of Respiratory Diseases, Mishuku Hospital,
Tokyo, Japan

®Healthcare R&D Center, Asahi Kasei Corporation,
Shizuoka, Japan

"R&D Group, Diagnostics Department, Asahi Kasei
Pharma Corporation, Shizuoka, Japan

8 Department of Microbiology and Infectious Disease, Toho
University School of Medicine, Tokyo, Japan

Point-of-care testing (POCT) for Mycoplasma
pneumoniae infection may be ideal and useful, because
significant numbers of the cases will be seen as an outpatient.

Recently, a new immune-chromatographic method (ICM)
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targeting M. pneumoniae ribosomal protein L7/L12 (RP-
L7/L12) became available in Japan, although clinical data
and basic information regarding efficacy and characterization
of this ICM are limited. The present study examined the
fate of M. pneumoniae ribosomal protein L7/L12 (RP-L7/
L12) during the growth in-vitro and correlation between M.
pneumoniae number in clinical samples and positivity in RP-
L7/L12 ICM. Also, usefulness of RP-L7/L12 ICM was
investigated in 176 pharyngeal swabs from M. pneumoniae
infection-suspected patients (children 137 cases; adults 39
cases). In-vitro analysis, the detection limit was shown to be
1.1 x 104 CFU/mL for M. pneumoniae. Production of RP-
L7/L12 was paralleled with viable M. pneumoniae number,
and a half-life was calculated to be approximately 2 days in-
vitro. Five other Mycoplasma species and 14 representative
respiratory pathogens exhibited negative even in a
concentration of 106 CFU/mL. The sensitivity and specificity
of RP-L7/L12 were respectively 57.1% (20/35) and 92.2%
(130/141), comparing to culture method. Clinical samples
with M. pneumoniae burden of 106 CFU/mL or more
exhibited ICM positive in 13 of 18 cases (72.2%). These data
demonstrated characteristics of ICM targeting M. pneumoniae
RP-L7/L12 in-vitro, in addition to sensitivity, specificity and
positivity in clinical samples with different bacterial number

of M. pneumoniae.

6. Congenital Rubella Syndrome: A Case Report on
Changes in Viral Load and Rubella Antibody Titers.

Koo Nagasawal, Naruhiko Ishiwada® Atsushi Oguras,
Tomoko Ogawa’, Noriko Takeuchi’, Haruka Hishiki* and
Naoko Shimojo4

! Department of Pediatrics, Kawasaki Hospital, Kawasaki
Medical School, Okayama, Japan

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

* Division of Virology, Chiba Prefectural Institute of Public
Health, Chiba, Japan.

4 Department of Pediatrics, Chiba University Graduate
School of Medicine, Chiba, Japan
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To our knowledge, this is the first report of the use of
real-time reverse transcription-polymerase chain reaction
to assess changes in viral load in a patient with congenital
rubella syndrome (CRS). Rubella-specific antibody titers
were also determined. The patient was a male neonate
born to a primipara with rubella infection at 10 weeks of
gestation. He had no symptoms at birth, but rubella virus
was detected in his pharynx, blood, and urine. His mental
and physical development was normal for 1 year; however, he
was diagnosed with deafness at 13 months of age. Thus, the
patient was diagnosed with CRS. Rubella infection in the
pharynx was almost constant until 5 months of age; however,
it increased dramatically at 6 months of age. No infection
was detected at 13 months. Rubella-specific immunoglobulin
M titer was consistently low until 9 months of age and then
decreased gradually until it became negative at 20 months
of age. Rubella-specific immunoglobulin G titer was high
at birth. However, it decreased at 3 months and increased
again at 4 months. This titer peaked at ~9 months and then
decreased again at 13 months. This case shows that the period
after the decline in maternal antibody titers, not the neonatal

period, may be the most contagious period in patients with

CRS.

7. The impact of heptavalent pneumococcal conjugate
vaccine on the incidence of childhood community-
acquired pneumonia and bacteriologically confirmed

pneumococcal pneumonia in Japan

Sachiko Naito', Junko Tanaka', Kengo Nagashimaz, Bing
Chang3, Haruka Hishiki', Yoshiko Takahashi', Junko
Oikawa', Koo Nagasawal, Naoki Shimojo1 and Naruhiko

Tshiwada'

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

®Clinical Research Centre, Chiba University Hospital,
Chiba, Japan

3Dcpartment of Bacteriology I, National Institute of
Infectious Diseases, Tokyo, Japan

‘Department of Infectious Diseases, Medical Mycology
Research Center, Chiba University, Chiba, Japan
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Heptavalent pneumococcal conjugate vaccine (PCV7) was
introduced to Japan in 2010. We investigated the impact of
PCV7 on childhood community-acquired pneumonia (CAP)
and pneumococcal pneumonia (PP). Children aged <5 years
living in Chiba city, Japan, who were admitted to hospitals
were enrolled to estimate the incidence of CAP based on the
mid-year population. PP was determined by the presence
of Streptococcus pneumoniae in cultured blood and/or sputum
samples of CAP patients. The incidence of CAP and §.
pneumoniae isolated from PP patients was compared before
(April 2008-March 2009) and after (April 2012-March
2013) the introduction of PCV7 immunization. The annual
incidence of CAP was reduced [incidence rate ratio 0-81,
95% confidence interval (CI) 0-73-0-90]. When comparing
post-vaccine with pre-vaccine periods, the odds ratio for PP
incidence was 0-60 (95% CI 0-39-0-93, P = 0-024). PCV7-
covered serotypes markedly decreased (66-6% in pre-vaccine
vs. 15:6% in post-vaccine, P < 0-01), and serotypes 6C, 15A,
15C and 19A increased. Multidrug-resistant international
clones in the pre-vaccine period (Spain6B-2/ST90,
Taiwanl9F-14/ST236) decreased, while Swedenl5A-25/
ST63 was the dominant clone in the post-vaccine period.
A significant reduction in the incidence of both CAP
hospitalizations and culture-confirmed PP of vaccine serotypes

was observed at 2 years after PCV7 vaccination.

8. 'The First Case of Invasive Mixed-Mold Infections Due
to Emericella nidulans var. echinulata and Rasamsonia
piperina in a Patient with Chronic Granulomatous

Disease

Naruhiko Ishiwada', Kenichi Takeshita®, Takashi Yagucht’,
Koo Nagasawa’, Noriko Takeuchi', Haruka Hishiki®, Akira
Watanabe', katsuhiko Kamei' and Naoki Shimojo2

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

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

* Division of Bioresources, Medical Mycology Research
Center, Chiba University, Chiba, Japan
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A 16-year-old boy with chronic granulomatous disease
presented with pneumonia and rib osteomyelitis. Emericella
nidulans var. echinulata was isolated from his sputum. After
starting voriconazole, Rasamsonia piperina was isolated from
the rib swelling. A combination therapy of voriconazole
and micafungin effectively eradicated this invasive mixed-
mold infection. In immunocompromised patients, a precise
pathogenic diagnosis is clinically useful for administration of

an appropriate treatment regimen.

9. Linezolid-resistant Staphylococcus epidermidis associated
with long-term, repeated linezolid use in a pediatric

patient

Naruhiko Ishiwada', Akiko Takayaz, Asahi Kimura®
Masaharu Watanabe®, Moeko Hino®, Hidemasa Ochiai?,

Mari Matsui®, Keigo Shibayama® and Tomoko Yamamoto"*

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

2 Department of Microbiology and Molecular Genetics,
Graduate School of Pharmaceutical Sciences, Chiba
University, Chiba, Japan

* Division of Laboratory Medicine, Chiba University
Hospital, Chiba, Japan

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

5Department of Bacteriology II, National Institute of
Infectious Diseases, Musashimurayama, Tokyo, Japan

6 Department of Microbiology and Molecular Genetics,
Graduate School of Pharmaceutical Sciences, Chiba
University, Chiba, Japan

We report an 8-year-old patient with catheter-related
bacteremia caused by linezolid-resistant Szaphylococcus
epidermidis that was isolated after the long-term, repeated
use of linezolid. Three S. epidermidis strains isolated from
this patient were bacteriologically analyzed. While the
strain isolated prior to linezolid initiation was susceptible to
linezolid, two strains after linezolid therapy displayed low-
level linezolid susceptibility (MIC, 4 mg/L) and linezolid
resistance (MIC, 16 mg/L). T2500A mutation in two copies
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and G2575T mutations in three copies of 23S rRNA were
detected in the low-susceptible strain and the resistant strain, 5)
respectively. Linezolid-resistant S. epidermidis infection is
rare, but may occur with the long-term administration of

linezolid.

Publications 6)
1) Hoshino T, Takeuchi N, Fukasawa C, Hirose S, Okui
H, Sato H, Sato M, Arimoto Y, Nakano A, Ishiwada
N: Analysis of Streptococcus pneumoniae and Haemaphilus
influenzae isolated from middle ear fluid before and
after the introduction of government subsidies for
pneumococcal and H. influenzae type b vaccines in
Japan. J Infect Chemother, 2016 in press. 7)
2) Tshiwada N, Takaya A, Kimura A, Watanabe M, Hino
M, Ochiai H, Matsui M, Shibayama K, Yamamoto T:
Linezolid-resistant Staphylococcus epidermidis associated
with long-term, repeated linezolid use in a pediatric 8)
patient. J Infect Chemother, 22: 187-190, 2016.
3) Ishiwada N, Takeshita K, Yaguchi T, Nagasawa
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Project for RNA Regulation

WEZEBEE (Summary)

HNENTH SN LB FIHEBOWE A » F 77— 21X, TOMBED B 27, 5L, WHIZHT 245 5%
TEDHHAHA, EHE - ME - 74V ZAFOFERITHNT 2110 EOIEEER competency 2 H BLE LT
5. P28 A HIChHII WA TV = 7 P TREBLOMAZHET 2K -0 %2 THHIC, 1) &
BIETOTOE—% — ETENS 2BEHEKE -, 2) 7uxF ot tREgzliEss o<
F UREEEBRN T, 3) ZRBOBIETHEDIEBLZ post-transcriptional L ~N)V T—$§ L THIZHIHET %
miRNAD 3 FIIEH LT, ShOHDPBRT 2EEFHBA v 7 =7 O 2 EDRIEZ X Ld L
L7-t MREOHIEZ D ST .

Gene regulatory networks in a cell determine not only cellular specificity of development, differentiation,
and growth activity but also cellular response or competency to virus, bacterium, and mycete. Whereas these
expression patterns are regulated by many factors, this project, which has started in April 2016, concentrate
on the following three factors; 1) transcriptional factors, which operate on the promoter region of their target
gene, 2) chromatin remodeling factors that modulate the state of chromatin activity, 3) miRNA, which
suppresses expression of many genes at the post-transcriptional level to establish new therapeutic methods for

human infectious diseases.

O OH O e gk Professor Hideo Iba

HOoE B % JE[ fig Research Assistant Professor Takeshi Haraguchi
RE R B KM I Research Fellow Kazuyoshi Kobayashi
oy w1k 2 B&H T Research Promotion Technician Noriko Sakurai
oarow ok B2 HH O OBE Research Promotion Technician Anmi Furuta

1. MiR-199a Inhibits Secondary Envelopment of Herpes
Simplex Virus-1 through downregulation of Cdc42-
specific GTPase activating protein

Kyousuke Kobayashil, Yasushi Ino?, Kazuyoshi Kobayashi1’4,
Hiroaki Hiramatsu"*, Takeshi Haraguchi1’4, Kazuo
Kurokawa®, Tomoki Todo?, Akihiko Nakano® and Hideo
Iba"*

! Division of Host-Parasite Interaction, Department of
Microbiology and Immunology, The Institute of Medical
Science, The University of Tokyo, Tokyo, Japan

* Division of Innovative Cancer Therapy, Advanced Clinical

Research Center, Institute of Medical Science, University of

Tokyo, Tokyo, Japan

3 Laboratory of Developmental Cell Biology, Department of
Biological Science, Graduate School of Science, University
of Tokyo, Tokyo, Japan.

! Division of RNA Therapy, Medical Mycology Research
Center, Chiba University, Chiba, Japan

Several different research groups including us reported
that miR-199a inhibits replication of herpesviruses (HSV-
1, HCMV, MCMYV, and MHV-68), Semliki Forest Virus,
hepatitis B virus, hepatitis C virus, retrovirus, and lentivirus.
We here examined how miR-199a exerts its antiviral effects
using epithelial tumour cell lines infected with herpes

simplex virus-1 (HSV-1). Whereas exogenous expression
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of either miR-199a-5p or -3p didn’t affected HSV-1 virus
gene expression, we found that both miR-199a-5p and -3p
inhibit secondary envelopment of HSV-1 by suppressing
their common target, ARHGAP21, a Golgi-localized
GTPase-activating protein for Cdc42. We have also shown
that the trans-cisterna of the Golgi apparatus is a potential
membrane compartment for secondary envelopment of this
virus. Exogenous expression of either pre-miR-199a or sh-
ARHGAP21 exhibited shared phenotypes: alteration of Golgi
function in uninfected cells, inhibition of HSV-1 secondary
envelopment, and reduction of trans-Golgi proteins upon
HSV-1 infection. Importantly, a constitutively active form
of Cdc42 also inhibited HSV-1 secondary envelopment.
Endogenous levels of miR-199a in a panel of epithelial
tumour cell lines were negatively correlated with the efficiency
of HSV-1 secondary envelopment in them. These results
indicate that miR-199a is a crucial regulator of Cdc42 activity
on Golgi membranes, which is important for the maintenance
of Golgi function and for the secondary envelopment of HSV-

1 upon its infection.

2. Tumor suppression via inhibition of SWI/SNF
complex-dependent NF-£B activation

Kazuyoshi Kobayashil’z, Hiroaki Hiramatsu"?, Shinya
Nakamura', Kyousuke Kobayashil, Takeshi Haraguchil‘2 and
Hideo Iba"*

" Division of Host-Parasite Interaction, Department of
Microbiology and Immunology, The Institute of Medical
Science, The University of Tokyo, Tokyo, Japan

* Division of RNA Therapy, Medical Mycology Research
Center, Chiba University, Chiba, Japan

NF-kappaB (NF-«B) is one of the most important
transcriptional factor that are involved in infection,
immunological response, inflammation and cancer. Indeed,
in numerous epithelial tumor cell lines, an elevated basal
expression level of NF-kappaB (NF-£B) strongly contributes
to tumor formation activity. Although it has been considered
a promising cancer therapy target, few inhibitors of NF-«

B can effectively suppress cancer. This may be partly because

NF-£B has a wide variety of target genes that are involved in
development, differentiation, growth, and inflammation, as
well as those showing widespread expression (housekeeping
genes). For this reason, complete suppression of NF-kB
target genes could affect normal cells, including immune
cells that contribute to tumor-eliminating activity. Therefore,
there is a need for new NF-£B inhibitors that can suppress
only a specific subset of NF-kB target genes and have strong
tumor suppressor activity without effects on housekeeping
genes.

In this report, we show that the d4 protein family, which
we have previously reported to function as adaptor proteins
between the SWI/SNF complex and NF-kB dimers, are
excellent targets for cancer therapy. We first show that several
epithelial tumor cell lines express the genes of this family
—DPF1, DPF2, DPF3a, and DPF3b—at various levels
and that knockdown of any of them reduces anchorage-
independent growth (AIG). We found that a peptide
(which we have named “CT1") composed of the 84 highly
homologous N-terminal amino acids of the d4 protein
family can function as a strong dominant negative mutant
that reduces the NF-kB-activating activity of the entire d4
protein family. Proximity ligation assays clearly showed that
CT1 retains full adaptor function linking SWI/SNF complex
with NF-kB dimers, indicating that the C-terminal domain
of d4 protein family contains essential function for NF-«
B activation. CT1 suppressed AIG much more effectively
than knockdown of any d4 protein alone without affecting
growth in monolayer cultures. The peptide also suppressed
tumorigenicity in a mouse xenograft model.

Using microarray analysis, we were able to separate NF-xkB
target genes into two subtypes, SWI/SNF complex-dependent
(CT1-sensitive) genes and SWI/SNF complex-independent
(CT1-insensitive) genes. The CT1-insensitive genes
comprised about three-quarters of all NF-kB genes and,
unlike the CT1-sensitive genes, included many housekeeping
genes and key transcription factors that are important to
amplify the immunoresponse. We further indentified IL-6
as one of the CT-sensitive genes that are required for AIG

activity.
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3. Inhibition of miR-200-family suppresses tumor

formation by triple-negative breast cancer

Takeshi Haraguchil’z, Ryo Uchikawa', Masayuki Kondo',
Takanobu Shimizu"?, Hiroaki Ito', Kazuyoshi Kobayashil’z,
Hiroaki Hiramatsu"?, Kouhei Sakurai’, Kazuya Shiogamas,
Ken-ichi Inada®®, Yutaka Tsutsumi’, Ryo Tamura®, Akifumi
Hamada®, Junji Inokoshi®, Hiroshi Tomoda®, Seisuke
Hattori’ and Hideo Iba"*

" Division of Host-Parasite Interaction, Department of
Microbiology and Immunology, The Institute of Medical
Science, The University of Tokyo, Tokyo, Japan

* Division of RNA Therapy, Medical Mycology Research
Center, Chiba University, Chiba, Japan

3Depalrtment of Pharmacy, Graduate School of
Pharmaceutical Sciences, Kitasato University, Tokyo, Japan

4 Department of Diagnostic Pathology II, Fujita Health
University, Aichi, Japan

> Department of Pathology, Faculty of Medicine, Fujita
Health University, Aichi, Japan

® Division of Biochemistry, School of Pharmaceutical

Sciences, Kitasato University, Tokyo, Japan

Mammary tumors have been shown to contain multiple
subpopulations with distinct phenotypic characteristics. In
heterogeneous populations, there are cancer stem cells with
malignant characteristics that are high tumorigenicity, self-

renewal, differentiation, and drug-resistance. Therefore, it

is a promising therapeutic target to differentiate cancer stem
cells to non-cancer stem cells.

SUMI149PT, a cell line originated from triple-negative
breast cancer, consists of ESA (epithelial specific antigen)
(+) and ESA (-) cells. Each subpopulation can convert to the
other subpopulation. Cells in ESA(+) fraction has strong
tumorigenicity indicating it contains breast cancer initiating
cells, whereas cells in ESA (-) fraction has low tumorigenicity.
We found that the expression of miR-200 family members
in the ESA (+) fraction was enriched and miR-200 family
was a key regulator of transition between two subpopulations.
We suppressed the miR-200 family in either the ESA(+) or
ESA(-) fraction by transducing lentivirus vectors expressing
TuD RNA against miR-200 family members. We found that
the strong tumorigenicity of ESA (+) fraction was drastically
reduced, and that the marginal tumorigenicity of the ESA(-)
fraction, which likely arose from cells that had stochastically
converted to ESA (+) cells in vivo, was completely suppressed.
This result showed that the strong suppression of miR-200
family activity could have potential therapeutic benefit in

triple-negative breast cancer.

Publications

1) Haraguchi T, Kondo M, Uchikawa R, Kobayashi
K, Hiramatsu H, Kobayashi K, Chit UW, Shimizu
T, Iba H: Dynamics and plasticity of the epitherial to
mesenchymal transition induced by miR-200 family
inhibition. Sci Rep, 6: 21117, 2016.
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Project for Host Pathogen (fungi/actinomycetes) Molecular Interaction

WEZEBEE (Summary)
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WRECI - BRI 2 IR, B, L Tw s Tho OREREIE, BUER 2 5CET 5%, WO
C—A—BEFRT ) AL, LRSS NS X STREBIEE, 2 KACHEY DT
GERZITORKRER, SR FEEE LTONIMEEOI 280 Tw5S . S5 MADHET —<
PI7uYxy b) 2WTEFE [E£47—<] 2BHLTILSV.

F7% 7 —= (Research Focus)

1) e b - By - RGO, 58, SRR, 2 KACHEE DT, R IR T,
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2) F# - BERE O P ORI O 2 0 FAEWM AN T, BTV, 7 AR RV
TH>TW5. FHIC, SEHE, (1) HESHE R A AR Z I L7 L m B oM ey, D e b
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3) HRERRIGE L HEDORBRERL A LV ARBLOMEE, BWEF VR EZMOTHEL TV 2.
TR By T & S B S T- O BRHEI ) & 7 I E LT TV 5.

In cooperation with Bio-Resource management office, we collect pathogenic fungi and actinomycetes in
both inside and outside of Japan. We identify pathogenic fungi and actinomycetes as a public service, and
analyze their phylogenetic relations. We store fungi and actinomycetes with the support of the National
BioResource Projects in Japan, and distribute them upon request. Currently we stock approximately 20,000
strains. We analyze sequences of marker genes and genomes, drug-sensitivities, and observe fine structures
using electron-microscopy, to enhance biodiversity values. Other projects are listed below.

1) We collect, identify and phylogenetically analyze of human and animal pathogenic fungi and
actinomycetes. We also analyze 2" metabolites and their synthetic enzymes, pathogenic factors, and
genomes.

2) We analyze infection mechanisms of human pathogenic fungi and actinomycetes using molecular
methods, animal models, and genome analysis. In particular, we are trying to understand (I) roles of
cell surface glycans and their receptors (lectins) of human and fungi in infection, and also (II) studying
influence of mycovirus on pathogenicity of filamentous fungi.

3) We study effects of diets and mental stresses on fungal infections mainly using animal models and

molecular methods. We are trying to clarify yet unknown links between metabolism and immune-related

molecules.
5 % H/H & Professor Tohru Gonoi
B % KEHEZET Assistant Professor Motoko Oarata
BT B % EERSIL Research Assistant Professor Kanae Sakai
BHoaoeok B4 EHE Research Promotion Technican Naomi Kawana
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1. Nocardia shinanonensis sp nov., isolated from a patient

with endophthalmitis

Takehisa Matsumoto', Tatsuya Negishi', Moriyuki Hamada®,
Hisayuki Komaki®, Tohru Gonoi T%and Takashi Yaguchi3

" Department of Laboratory Medicine, Shinshu University
Hospital, Matsumoto, Nagano, Japan
2Biological Resource Center, National Institute of

Technology and Evaluation (NBRC), Kisarazu, Chiba,
Japan

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

A nocardioform strain IFM 11456 (T) was isolated from
the aqueous humor from a patient with endophthalmitis and
was characterized to its taxonomic position. IFM 11456 (T)
contained arabinose, galactose and meso-diaminopimelic acid
in whole-cell hydrolysates and mycolic acids that co-migrated
with those from the type strain of Nocardia asteroides. The acyl
type of muramic acid was N-glycolyl. The diagnostic polar
lipids were phosphatidylethanolamine, diphosphatidylglycerol
and two unidentified glycolipids and the predominant
menaquinone was MK-8 (H-4, omega-cycl.). These
characteristics are typical of members of the genus Nocardia.
Results of phylogenetic analyses based on 16S rRNA gene
sequences indicated that the isolate represented a novel species
of the genus Nocardia and was most closely related to the type
strains of Nocardia mikamii JCM 15508 (T) (98.1%) and
Nocardia aobensis IFM 0372(T) (98.1%). However, analysis
of partial gyrB sequences showed that strain IFM 11456
(T) had 90.2% similarity to Nocardia concava IFM 0354 (T)
and 90% to Nocardia niigatensis IFM 0330 (T). The DNA-
DNA relatedness values for strain IFM 11456 (T') compared
with N. mikamii JCM 15508 (T), N. aobensis IFM 0372(T)
and N. concava IFM 0354 (T) ranged from 24.4 to 39.9%.
Phenotypic characteristics that differentiated IFM 11456
(T) from phylogenetically related species were growth at
45 degrees C, utilization of citrate and growth with inositol
as a sole carbon source. On the basis of this polyphasic
study, the isolate represents a novel species within the genus

Nocardia, for which the name Nocardia shinanonensis sp. nov.
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is proposed. The type strain is IFM 11456 (T) (= NBRC
109590(T) = TBRC 5149(T)).

2. Successful treatment of primary cutaneous Nocardia

brasiliensis infection with oral potassium iodide

Shigeki Numata', Tokio Numata®, Toru Gonoi *and Kayoko

Matsunagal

! Department of Dermatology, Fujita Health University
School of Medicine, Toyoake, Japan

? Kamei Hifuka Numata Clinic, Okazaki, Japan

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

Nocardia species are soil-borne aerobic actinomycetes
responsible for systemic or cutaneous infections. Nocardia
brasiliens is the predominate cutaneous nocardiosis. Although
combined antibiotics therapies are commonly effective in
nocardiosis, few reports show efficacy of the treatment with
potassium iodide (KI). We report a case of primary cutaneous
nocardiosis due to N. brasiliensis who was successfully treated

with oral KI with a review of the published work.

3. Multi-azole resistant Aspergillus fumigatus harboring
Cyp51A TR46/Y121F/T289A isolated in Japan

Daisuke Hagiwaral, Hiroki Takahashi', Masanori Fujimotoz,
Mai Sugaharaz, Yoshiki Misawa®, Tohru Gonoi', Satoru
Itoyama4, Akira Watanabe' and Katsuhiko Kamei'

' Medical Mycology Research Center, Chiba University,
Japan

2Department of Internal Medicine, Mitsui Memorial
Hospital, Tokyo, Japan

3 Department of Infection Control and Prevention, The
University of Tokyo Hospital, Tokyo, Japan

4 Department of Infection Control and Prevention, Mitsui

Memorial Hospital, Tokyo, Japan

Multi-azole resistant Aspergillus fumigatus carrying TR46/
Y121F/T289A was isolated from a patient in Japan in Dec
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2013. This strain grouped into the same clade of the ones
which were clinically isolated in France and Germany. A.
fumigatus harboring this mutation could be rapidly diffused

outside the Eurasian continent.

4. Hpyrtinadines C and D, New Azepinoindole-Type
Alkaloids from a Marine Sponge Hyrtios sp.

Takaaki Kubota"?, Kenta Nakamura®, Kanae Sakai’, Jane

Fromont', Tohru Gonoi’and Jun’ichi Kobayashi’

! Showa Pharmaceutical University, Tokyo, Japan

% Graduate School of Pharmaceutical Sciences, Hokkaido
University, Hokkaido, Japan

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

* Western Australian Museum, Western Australia, Australia

New bisindole alkaloids, hyrtinadines C (1) and D (2),
have been isolated from an Okinawan marine sponge Hyrtios
sp. The structures of hyrtinadines C (1) and D (2) were
elucidated based on analyses of the spectral data. Hyrtinadines
C (1) and D (2) were the relatively rare alkaloids possessing
a 3, 4-fused azepinoindole skeleton. Hyrtinadines C (1) and
D (2) showed antimicrobial activity.

5. Comparative transcriptome analysis revealing dormant
conidia and germination associated genes in Aspergillus

species: an essential role for AtfA in conidial dormancy

Daisuke Hagiwara, Hiroki Takahashi, Yoko Kusuya, Susumu

Kawamoto, Katsuhiko Kamei and Tohru Gonoi

Medical Mycology Research Center, Chiba University,
Chiba, Japan

Background: Fungal conidia are usually dormant unless the
extracellular conditions are right for germination. Despite the
importance of dormancy, little is known about the molecular
mechanism underlying entry to, maintenance of, and exit
from dormancy. To gain comprehensive and inter-species

insights, transcriptome analyses were conducted across
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Aspergillus fumigatus, Aspergillus niger, and Aspergillus oryzae.
Results: We found transcripts of 687, 694, and 812 genes
were enriched in the resting conidia compared with hyphae in
A. fumigatus, A. niger, and A. oryzae, respectively (conidia-
associated genes). Similarly, transcripts of 766, 1,241,
and 749 genes were increased in the 1 h-cultured conidia
compared with the resting conidia (germination-associated
genes). Among the three Aspergillus species, we identified
orthologous 6,172 genes, 91 and 391 of which are common
conidia-and germination-associated genes, respectively. A
variety of stress-related genes, including the catalase genes,
were found in the common conidia-associated gene set, and
ribosome-related genes were significantly enriched among
the germination-associated genes. Among the germination-
associated genes, we found that calA-family genes encoding
a thaumatin-like protein were extraordinary expressed in early
germination stage in all Aspergillus species tested here. In 4.
Sfumigatus 63% of the common conidia-associated genes were
expressed in a bZIP-type transcriptional regulator AtfA-
dependent manner, indicating that AtfA plays a pivotal role in
the maintenance of resting conidial physiology. Unexpectedly,
the precocious expression of the germination-associated calA
and an abnormal metabolic activity were detected in the
resting conidia of the atfA mutant, suggesting that AtfA was
involved in the retention of conidial dormancy.

Conclusions: A comparison among transcriptomes of hyphae,
resting conidia, and 1 h-grown conidia in the three Aspergillus
species revealed likely common factors involved in conidial
dormancy. AtfA positively regulates conidial stress-related
genes and negatively mediates the gene expressions related to
germination, suggesting a major role for AtfA in Aspergillus

conidial dormancy.

6. Aflatoxin M1 Contamination of Milk and Its Products
in Bomet County, Kenya

Gladys Langat', Matsusawa Tetsuhiro?, Tohru Gonoi’,

Vivienne Matiru®and Chrisine Bii'
!Institute of Tropical Medicine and Infectious Diseases,

Jomo Kenyatta University of Agriculture and Technology,
Nairobi, Kenya
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* Medical Mycology Research Center, Chiba University,
Chiba, Japan

3 Department of Botany, Sub-Department of Medical
Microbiology, Jomo Kenyatta University of Agriculture and
Technology, Nairobi, Kenya

* Centre of Microbiology Research, Kenya Medical Research
Institute, Nairobi, Kenya

Aflatoxin M1 (AFML1) is a major carcinogenic compound
that may be found in milk and dairy products resulting from
ingestion of aflatoxin Bl by dairy animals. The study aimed
at determining the level of aflatoxin M1 in milk and milk
products from Bomet County. A total of 185 samples (150
raw milk and 35 processed milk and milk products) were
randomly collected from milk collection sites and randomly
selected milk kiosks respectively. The AFMI1 was analyzed
using a commercial ELISA kit (Ridascreen, aflatoxin M1
R-Biopharm, Product code, R5812, Darmstadt, Germany).
Out of 185 samples investigated, 156 samples were positive
for AFM1, an overall contamination rate of 84.32%. The
samples with levels higher than the tolerance limit of 0.054g/1
recommended by Food and Agriculture Organization (FAO)
and World Health Organization (WHO) limits were 43.8%
mainly contributed by the raw milk compared to processed
milk (52.0% versus 8.6%). Processed milk had insignificant
level of contamination with aflatoxin M1 (Median 0.00 (IQR:
0.00, 0.00ug/1) with a minimum of 0.00ug/! and a maximum
of 0.69ug/l. Raw milk showed significant contamination,
median 0.09 (IQR: 0.00, 0.50) ug/l with a minimum of 0.00
ug/l and a maximum of 2.93ug/l. Although there was no
significant differences in AFMI1 levels with study sites (P =
0.217); the median levels of aflatoxin M1 was high in sites
1, 3, and 7. The sites that had median aflatoxin M1 levels
below the WHO/FAO acceptable limits of 0.054g/1 were sites
2, 4 and 6. Due to high incidence of AFM1 contamination
of milk and milk samples in Bomet County, there is need for
regular monitoring and regulation of AFM1 contamination in

milk and its products in the County.

7. Nocardia elegans infection: a case report and literature

review

Itaru Nagakural, Tomoki NagakuraZ, Hiroaki Fujitas, Shinji

Fukusima® and Tohru Gonoi®

" Department of Infection Control and Prevention, Tokyo
Medical University Hospital, Tokyo, Japan

2 Department of Anesthesiology, Tokyo Medical University,
Tokyo, Japan

3 Department of Infection Control and Prevention, Tokyo
Medical University Hospital, Tokyo, Japan

! Department of Microbiology, Tokyo Medical University,
Tokyo, Japan

A case of disseminated nocardiosis caused by Nocardia
elegans in a 72-year-old man with rheumatoid arthritis,
treated with tacrolimus and prednisolone, is reported
herein. The patient had impaired vision and was diagnosed
with endophthalmitis and an abdominal skin abscess. He
was started on trimethoprim—sulfamethoxazole treatment,
followed by cefepime. The patient was then switched to
a combination of imipenem—cilastatin and minocycline.
Although the patient survived as a result of surgery and
prolonged antibiotic treatment, he eventually lost vision
after the infection became resistant to antibiotic treatment.
Molecular analysis of samples from the abscess and vitreous
fluid confirmed the extremely rare pathogen N. elegans,
which accounts for only 0.3-0.6% of infections caused by
Nocardia species. This organism is almost always associated
with pulmonary infection, and disseminated infections are
rare. As with previously reported norcardial infections, the
current case was treated successfully with trimethoprim—
sulfamethoxazole, carbapenems, and aminoglycosides.
However, the clinical characteristics of this organism
remain unclear. Further studies are therefore required to
develop more effective treatment protocols for disseminated

nocardiosis caused by this problematic pathogen.
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8. First case report of pulmonary nocardiosis caused by

Nocardia mexicana

Tomokazu Kuchibiro', Takeshi Ikeda®, Hirotaka Nakanishi?,
Yukiko Morishita®, Katsuyuki Houdai', Junko Ito’ and Tohru

Gonoi®

! Department of Clinical Laboratory, Naga Municipal
Hospital, Wakayama, Japan

2 Department of Respiratory Medicine, Naga Municipal
Hospital, Wakayama, Japan

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

Introduction: Nocardia species usually cause opportunistic
infections, and the frequency of these infections is increasing
owing to the growing population of immunocompromised
hosts. However, Nocardia species may sometimes cause
an infection disease in immunocompetent hosts. Nocardia
mexicana infections are the least common and are very rare.
Case presentation: Herein, we report the first case of a
pulmonary infection with N. mexicana in a 61-year-old
Japanese woman with a history of hyperlipidaemia and
bronchiectasis and a 6-month history of non-productive
hacking cough. A sample of bronchial lavage fluid obtained
by bronchofiberscopy showed filamentous branching gram-
positive rods and acid-fast filamentous branching rods, and
a colony of suspected Nocardia was cultured. Based on 16S
tRNA, gyrB, rpoB, secAl and hsp65gene sequence analyses
and biochemical and physiological properties, the strain
was identified as V. mexicana. The strain was resistant
to the antimicrobial agents amoxicillin-clavulanic acid,
clarithromycin, minocycline, gentamycin, tobramycin,
ciprofloxacin and trimethoprim-sulfamethoxazole. The

patient was treated with biapenem followed by intravenous

amikacin and oral linezolid.
Conclusion: Despite its rarity, the species require attention

owing to the existence of multidrug-resistant strains.

Publications

1) Hagiwara D, Takahashi H, Fujimoto M, Sugahara M,
Misawa Y, Gonoi'l, Itoyama S, Watanabe A, Kamei
K: Multi-azole resistant Aspergillus fumigatus harboring
Cypb1A TR46/Y121F/T289A isolated in Japan. J Infect
Chemothera, 22: 7-8, 2016.

2) Hagiwara D, Takahashi H, Kusuya Y, Kawamoto S,
Kamei K, Gonoi T: Comparative transcriptome analysis
revealing dormant conidia and germination associated
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conidial dormancy. BMC Genomics, 17: 358, 2016.
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Project for Systems Biology of Microorganisms
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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. Comparative transcriptome analysis revealing dormant
conidia and germination associated genes in Aspergillus

species: an essential role for AtfA in conidial dormancy

Daisuke Hagiwaral, Hiroki Takahashi"? Yoko Kusuyal,

Susumu Kawamoto', Katsuhiko Kamei' and Tohru Gonoi'

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

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

BACKGROUND: Fungal conidia are usually dormant unless
the extracellular conditions are right for germination. Despite
the importance of dormancy, little is known about the molecular
mechanism underlying entry to, maintenance of, and exit from
dormancy. To gain comprehensive and inter-species insights,
transcriptome analyses were conducted across Aspergillus
fumigatus, Aspergillus niger, and Aspergillus oryzae.

RESULT'S: We found transcripts of 687, 694, and 812 genes

were enriched in the resting conidia compared with hyphae
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in A. fumigatus, A. niger, and A. oryzae, respectively
(conidia-associated genes). Similarly, transcripts of 766,
1,241, and 749 genes were increased in the 1 h-cultured
conidia compared with the resting conidia (germination-
associated genes). Among the three Aspergillus species, we
identified orthologous 6,172 genes, 91 and 391 of which
are common conidia-and germination-associated genes,
respectively. A variety of stress-related genes, including the
catalase genes, were found in the common conidia-associated
gene set, and ribosome-related genes were significantly
enriched among the germination-associated genes. Among
the germination-associated genes, we found that calA-family
genes encoding a thaumatin-like protein were extraordinary
expressed in early germination stage in all Aspergillus species
tested here. In A. fumigatus 63% of the common conidia-
associated genes were expressed in a bZIP-type transcriptional
regulator AtfA-dependent manner, indicating that AtfA plays
a pivotal role in the maintenance of resting conidial physiology.
Unexpectedly, the precocious expression of the germination-
associated calA and an abnormal metabolic activity were

detected in the resting conidia of the atfA mutant, suggesting
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that AtfA was involved in the retention of conidial dormancy.

CONCLUSIONS: A comparison among transcriptomes of
hyphae, resting conidia, and 1 h-grown conidia in the three
Aspergillus species revealed likely common factors involved in
conidial dormancy. AtfA positively regulates conidial stress-
related genes and negatively mediates the gene expressions
related to germination, suggesting a major role for AtfA in

Aspergillus conidial dormancy.

2. Control of transcriptional pausing by biased thermal

fluctuations on repetitive genomic sequences

Masahiko Imashimizu®*®, Ariel Afek"®, Hiroki Takahashi*®,
Lucyna Lubkowska’ and David B Lukatsky8

! Center for Cancer Rescarch, National Cancer Institute,
Frederick, MD

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

* Institute of Medical Science, University of Tokyo, Tokyo,
Japan

4 Department of Chemistry, Ben-Gurion University of the
Negev, Be'er Sheva, Israel

> Department of Biostatistics and Bioinformatics, Duke
University Medical Center, Durham, NC

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

" Center for Cancer Research, National Cancer Institute,
Frederick, MD

8 Department of Chemistry, Ben-Gurion University of the
Negev, Be'er Sheva, Israel

In the process of transcription elongation, RNA polymerase
(RNAP) pauses at highly nonrandom positions across
genomic DNA, broadly regulating transcription; however,
molecular mechanisms responsible for the recognition of such
pausing positions remain poorly understood. Here, using a
combination of statistical mechanical modeling and high-
throughput sequencing and biochemical data, we evaluate
the effect of thermal fluctuations on the regulation of RNAP
pausing. We demonstrate that diffusive backtracking of RNAP,

which is biased by repetitive DNA sequence elements, causes
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transcriptional pausing. This effect stems from the increased
microscopic heterogeneity of an elongation complex, and thus
is entropy-dominated. This report shows a linkage between
repetitive sequence elements encoded in the genome and

regulation of RNAP pausing driven by thermal fluctuations.
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Cyp51A TR46/Y121F/T289A isolated in Japan. J Infect
Chemother, 22: 577-579, 2016.
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20 % 2016 37



RIAEE N4 4V —2AFHE

Management of Unit of Microbiological Resources

WEFEE% (Summary)

LR - R O TORAE - BEBE - 324 ) AR Z2 800 L, Bl S MBI T & 2 Wk #
Wzl UT, HERER O NI DHKFFE O - HFE DB Z IR LTS,

We are developing a system for preservation, management and distribution of pathogenic fungi and
actinomycetes. We support the base of research and education of mycoses and their pathogens in order to

supply reliable strains that are added new information.
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1. Studies in phylogeny, development of rapid identification,
antifungal susceptibility and growth rates on clinical

strains of Sporothrix schenckii complex in Japan

Rumi Suzuki"? Alimu Yikelamu', Reiko Tanaka', Ken
Igawa®, Hiroo Yokozeki® and Takashi Yaguchi'

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

2 Department of Dermatology, Graduate School of Medical
and Dental Sciences, Tokyo Medical and Dental University,
Tokyo, Japan

Sporotrichosis is a fungal infection caused by the Sporothrix
species, which have distinct virulence profiles and geographic
distributions. We performed a phylogenetic study in strains
morphologically identified as §. schenckii from clinical
specimens in Japan, which were preserved at the Medical
Mycology Research Center, Chiba University. In addition,
we examined the in vitro antifungal susceptibility and growth
rate to evaluate their physiological features. 300 strains were
examined by sequence analysis of the partial calmodulin

gene, or polymerase chain reaction (PCR) method using
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newly designed species-specific primers; 291 strains were .
globosa and 9 strains were 8. schenckii sensu stricto (in narrow
sense, s. s.). 8. globosa strains were further clustered into two
subclades and §. schenckii s. s. strains were divided into three
subclades. In 38 strains of S. globosa which were determined
antifungal profiles, four strains (11%) showed high minimal
inhibitory concentrations (MIC) value for itraconazole. All
tested strains of S. schenckii s. s. and 8. globosa showed low
sensitivity for amphotericin B. These antifungals are used
for treatment of sporotrichosis when infection is severe. §.
schenckiis. s. grew better than 8. globosa, especially S. globosa
showed restricted growth at 35C and didn’t grow at 37°C.
Our molecular data showed that . globosa is the main causal
agent of sporotrichosis in Japan. It is important to determine
the antifungal profiles of each case, in addition to species-
level accurate identification, to strategize the therapy for

sporotrichosis.

2. Development of rapid identification and risk analysis of

Moniliella spp. in acidic processed foods

Motokazu Nakayamal, Kouichi Hosoyal, Yumi Shimizu-
Imanishi?, Hiroji Chibana® and Takashi Yaguchi3
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" Global R&D-Safety Science, Kao Corporation, Tokyo,
Japan

* Department of Applied Material and Life Science, College
of Engineering, Kanto Gakuin University, Kanagawa,
Japan

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

The number of spoilage incidents in the food industry
attributable to a species of the genus Monilie/la has recently
increased, but the risk of food spoilage has not yet been evaluated.
The purpose of this study was to develop a method to rapidly
identify high-risk species and to conduct a risk analysis study
of Moniliella spp. Acetic acid resistance of M. acetoabutens and
ethanol resistance of M. suaveolens were higher than for other
Moniliella species. All examined strains of M. acetoabutens
developed a high tolerance to acetic acid by culturing twice in
liquid media containing low concentrations of acetic acid. These
finding indicate that M. acetoabutens and M. suaveolens are
high-risk species for food spoilage and must be discriminated
from other fungi. We developed species-specific primers to
identify M. acetoabutens and M. suaveolens using polymerase
chain reaction to amplify the D1/D2 domain of 28S rDNA.
Polymerase chain reaction using the primer sets designed for M.
acetoabutens (Mac_F1/R1) and M. suaveolens (Msu_F1/R1)
were specific to the target species and did not detect other fungi
involved in food spoilage or environmental contamination. This
method is expected to be effective for the surveillance of raw

materials and components of the food production proess.

3. Verification of ribosomal proteins of Aspergillus
fumigatus for the use of biomarkers in MALDI-TOF
MS identification

Sayaka Nakamura', Hiroaki Sato', Reiko Tanaka® and
Takashi Yaguchi®

! Environmental Management Research Institute, National
Institute of Advanced Industrial Science and Technology,
Tsukuba, Japan

* Medical Mycology Research Center, Chiba University,
Chiba, Japan
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We have previously proposed a rapid identification method
for bacterial strains based on the profiles of their ribosomal
subunit proteins (RSPs), observed using matrix-assisted
laser desorption/ionization time-of-flight mass spectrometry
(MALDI-TOF MS). This method can perform phylogenetic
characterization based on the mass of housekeeping RSP
biomarkers, ideally calculated from amino acid sequence
information registered in public protein databases. With the
aim of extending its field of application to medical mycology,
this study investigates the actual state of information of RSPs
of eukaryotic fungi registered in public protein databases
through the characterization of ribosomal protein fractions
extracted from genome-sequenced Aspergillus fumigatus strains
Af293 and A1163 as a model. In this process, we have found
that the public protein databases harbor problems. The RSP
names are in confusion, so we have provisionally unified
them using the yeast naming system. The most serious
problem is that many incorrect sequences are registered in
the public protein databases. Surprisingly, more than half of
the sequences are incorrect, due chiefly to mis-annotation
of exon/intron structures. These errors could be corrected by
a combination of in silico inspection by sequence homology
analysis and MALDI-TOF MS measurements. We were also
able to confirm conserved post-translational modifications
in eleven RSPs. After these verifications, the masses of
31 expressed RSPs under 20,000 Da could be accurately
confirmed. These RSPs have a potential to be useful

biomarkers for identifying clinical isolates of 4. fumigatus.

4. Draft genome sequence of the pathogenic filamentous
fungus Aspergillus lentulus IFM 54703"

Yoko Kusuya, Kanae Sakai, Katsuhiko Kamei, Hiroki
Takahashi and Takashi Yaguchi

Medical Mycology Research Center, Chiba University,
Chiba, Japan

Asper gillus lentulus, a sibling species of Aspergillus fumigatus,
has been reported as a causative agent of aspergillosis, and exhibited
low susceptibility to azole. Here, we present the draft genome

sequence of A. lentulus strain IFM 54703" for the first time.
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National BioResource Project “Pathogenic Microorganisms”
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In FY2002, the Ministry of Education, Culture, Sports,
Science and Technology (MEXT) implemented the National
BioResource Project (NBRP) to construct the framework
for systematic collection, preservation, and distribution of

bioresources, with a focus on those that required strategic

development by the national government. After the reviewing
the NBRP every five years, now the selection of the forth phase
has been stared.

Chiba University’s Medical Mycology Research
Center (MMRC) is the “NBRP Center” for pathogenic
microorganism, and this project is carried out by MMRC
(pathogenic fungi/actinomycetes), Osaka University’s Research
Institute for Microbial Diseases (pathogenic bacteria), Gifu
University’s Graduate School of Medicine (pathogenic
bacteria), and Nagasaki University’s Institute of Tropical
Medicine (pathogenic protozoa). Working together, they
cooperate in various efforts to support education and research
pertaining to infectious diseases and pathogens. Specifically,
they are developing a system for collection, preservation, and
distribution of pathogenic microorganisms, and they supply
reliable strains of pathogenic microorganisms that are backed by
high-level information.

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

pathogenic microorganisms.
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Cooperative Research of Priority Areas with NEKKEN, Nagasaki University

Project for Morphological, Physiological and Molecular Biological Analysis of Pathogenic
Fungi and Actinomycetes Collected in Africa and Vietnam
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Under assistance of Kenya Research Station, Inst. NEKKEN,
Nagasaki univ., we are analyzing toxins contaminating major local
grains (maze, wheat, rice etc. ) milks, local beers and so on.
We also analyze fungal producers of toxins. We found the local
foods are contaminated by several toxins at concentrations far
above the international standards. The result has been published
in a scientific papers and announced in newspapers, receiving

large public attention. A new project for epidemiological study of
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Cryptococcal fungi in HIV-infected patients has been launched
in collaboration with Kenya Medical Res. Insti. (KEMRI) and
doctors from UCSF, USA.

In 2016 we imported approximately 300 hundreds of fungal
strains from Kenya with collaboration of Kenyan researchers and
under appropriate permission of Kenyan and Japanese regulatory
agencies, started analyzing them by morphological, molecular
and physiological methods. We are preparing new papers
describing new fungal species from Kenya.

In 2014 we published on the high risk mycotoxin
contamination of the domestic beer, busaa, which is very popular
in Kenyan local areas and served in several types of celebrations.
The results were published in an academic journal and also
announced in nationwide papers. In October 2014, we invited
M. Olga, a research officer of Kenya Medical Research Institute
to Medical Mycology Research Center, Chiba University, and
started collaborative works on food contaminating fungi and
mycotoxins, human pathogenic Cryptococcus in HIV patients,

and dermatophytes in Kenya.
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The Project for Prophylaxis, Diagnosis, and Treatment for Aspergillosis

and the Other Mycoses in Aged and Neonate Patients
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Aspergillosis is the most serious deep-seated mycosis in
Japan with high mortality rate. The recent changes in our
society, such as aging of the population and the increase of
COPD patients, are both predisposing factors for chronic
pulmonary aspergillosis. Rapidly prevailing azole drug
resistance among aspergilli is expected to make the disease
more intractable. Deep-seated mycosis among neonates
is another threat to our society. It is often fatal, but the
epidemiology of the disease is not yet known. The aim of
this project is to make the epidemiological analyses of these
diseases, 1. e. aspergillosis among chronic pulmonary disease
patients and deep-seated mycoses among neonates, and to
find seeds for the new diagnostic/therapeutic/preventive
measures to counteract the plagues.

In the study for the aspergillosis among chronic pulmonary
diseases patients, we started out a collaborative study with the
Department of Pulmonary Medicine, Keio University for the
surveillance of the disease, and registered patients are now
being accumulated. To enhance the network for the study,

collaboration with the Department of Infectious Diseases is
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also discussed.

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) from
January in 2014 to October in 2015. This is the first study
on nationwide surveillance of neonatal IFI in Japan. The
primary questionnaire survey was performed for 309 medical
facilities that regularly take care of the high-risk neonate.
The 128 centers replied the primary questionnaire and the
rate of reply was 41.4%. In 24 of 128 centers experienced
34 TFL. The estimated annual IFI incidence was 0.57 per
1,000 beds. The patient’s information at the onset of IFI was

available all 34 patients. The causative microorganisms was

identified in 29 patients. Candida species (n= 27) was the
mist common pathogen. The mortality rate of IFI cases was
17.6%. Neonatal fugal prophylaxis was done in, 55 of 128
medical facilities (43.0%). Fungal prophylaxis for mothers
who colonized fungus was done in 31 of 128 facilities (24.2%).
In Japan, diagnosis, treatment and prevention of neonatal
IFT were varied. Continuous surveillance and established
the treatment regimen against neonatal IFI were required
for the improvement of outcome of high risk neonates.
We are planning prospective surveillance on neonatal IFI
collaboration with the members of Japanese Society for

Neonatal Health and Development.
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AMED/JICA b BRBIE RIS E B R A b 7 a 7 5 A
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AMED/JICA Science and Technology Research Partnership for
Sustainable Development (SATREPS)

“Development of innovative diagnostic tools to detect drug-resistant fungi

and their application to the epidemiological surveillance in Brazil”

SATREPS (B4t /7 BF) &1, ESZRFZEmSs i A H A
BRI S B S 0% (AMED) & M7 47 Bt A Bt )
el (JICA) 274ERICH ML T 5, BRI E R g
ERF RN A TR CTHA L BSE L E O
HEFETHIEZITIME T T 7T L TH S . KFHEITF
BC284F ICHRIR S 7z

B ERGERE I RICE L Twh . arTh#E
FITHPEEL R 12 & 2 EE I BIEE DD TRV ERAY
i1 % ST 2 X ) = A L2V TE I ST
WS, BEHLZECR S A IR (DUEREIEEM O 5
rEt) OFBIZLLL O, BIEEEEAE RS T
57V VAEREOEMHEM 2 EVRKRE LTE2
%hfwé FO—75, 7T VNV TIRERIMEEEOE

Bl tamshcuizvIiRiticd 5. Kifecix, 7
7v»®ﬁ/AﬁUMiﬁ/L—+Zk%kE%L,ﬁ
YE—F AEMEIZB T DR & B RGO FE
BrWorc L, WHEEROBIELAHET L2 &%
L, 77 VW BT 5 BRI K GE O {654 g % 1
B LLEEBIITIIONMIBT LN Y E—FAKFEE T
& L7 B R ASEF e S i e A v~ 7 — 7 O
HxHIET. PHRENSDOTTOY 2y MR,
FRC294E 1 A IS REMIGT IR e A ] (LT HES
D) AEE, AU E—FAKFORY v 7L SO
V7 MIOWTHMA BRI AT FETH 5.

SATREPS is a Japanese government program that promotes
international joint research. The program is structured as a
collaboration between the Japan Agency for Medical Research
and Development (AMED) which provides competitive

THERY HHESNITEL Yy — s

research funds for science and technology projects, and the
Japan International Cooperation Agency (JICA) which
provides development assistance (ODA). Based on the needs
of developing countries, the program aims to address global
issues and lead to research outcomes of practical benefit to
both local and global society. Our proposal was selected in
2016.

The incidence of fungal infections is increasing worldwide.
The fungi’s drug resistance has strengthened along with the
increased frequency and the mortality rate of the patients
having contracted drug-resistant fungal infections is high.
The mechanism how fungi gains drug resistance has not been
clarified. For example, it could be through the exposure to
pesticides containing ingredients similar to medical antifungal
drugs in the fields (fungicides), or in the body of a patient
with chronic fungal infection who has undergone a treatment
using azole-based drugs for a long time. Moreover, there
are few public data within Brazil that shows the frequency
of identification regarding fungal strains that cause drug
resistance. In these situation, we planned our poroject
in collabration with the State University of Campinas in
Brazil (UNICAMP). Aims of our project are to clarify the
epidemiology of drug-resistant fungi’s causing drug resistance
in Campinas Metropolitan area, develop a new detection
method for the drug resistant fungi and establish an optimum
treatment system and research network regarding the drug-
fungi centered in UNICAMP.

The project will be started in 2017, and detailed planning

survey team (including Associate Professor A. Watanabe)
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will visit Brazil, and framework of the project will be thoroughly discussed with the staff of UNICAMP.
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Leading Research Promotion Program, Institute for Global Prominet Research

Advanced Research of Infection and Immunity Based on

Integrative Understanding of Host-Microbe Interactions
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The research proposal submitted by MMRC, School of
Medicine, Faculty of Pharmaceutical Sciences and University
Hospital has been selected as Leading Research Promotion
Program by Chiba University. In this program, we focus on
understanding of molecular interactions between hosts and
microbes, especially commensal fungi and bacteria, using the
model assay system in skin, respiratory and digestive organs
of mouse and human. We also aim to reveal the molecular
machinery underlying disruption of the homeostatic balance
by invasive pathogens and the pathogenesis of infectious
diseases. The results obtained from our projects will help
to create innovative achievements in therapeutics of the

infectious diseases and lead to improvement of human health.
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HEE 15— 1
FREORBRLEGREICE EERER 2 XECT 5
HBARE -1, 3-7IVH > OEESREIHE

Bl B

(bR R B TFIe R A W R S AR 5
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GRAL KSR HA L FBR G2 > & —)
A A - RS - FKIE K
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Biogenesis of cell wall a-1, 3-glucan controlling
fungi-host immune-responses and fungal
morphogenesis

Keietsu Abe
(Graduate School of Agricultural Science, Tohoku
University)
Akira Yoshimi
(New Industry Creation Hatchery Center, Tohoku
University)
Susumu Kawamoto, Kiminori Shimizu, Daisuke
Hagiwara
(Medical Mycology Research Center, Chiba University)

MRBR
(1) T4 nidulans® CWIHERE, 7 = 0 VEEH, AGH
B EIE T O & RIBR O AV ESHREOIFNT | B X O
[AG & R BIATF OB HIEH O CWIFKE 7 - 0
¥ KRB DOARATE O R
HFIREOMIEEa-1, 3- 7 VH >~ (AG) &, MlaEED
WAVBICAE L, NEDB-1, 3-7 v v (BG) RFF
VEWET H LTGRO RERIRE T 5 A
FUVARFELTHETLZ ERMONATWS. Ly
L, R EOFFREMEORIREICD AGHHEET S S
EWS BT B ATV ALDAM S AG IR

DEWZEIIREREN D H L Db NS . FL 34 nidulans D
AGRIHRE T, AGHRARELOEEARTFTH 2
ZERHLMDIT LA, FoOMOAEYFERE IV F 72
ANHTH 5. A nidulans AT HEPERAR & AP O BTG
BWOBGAETAZEPMON TS . FHARMGE (7
FARAMETT) OKICIE, WARLWICH LML
RARBAEVBLETHD. 22T, 2Hb 5 AGHIEEFE
IR T agd B X WagBDBIZ TR ZH T, Hik
AGERE & MRS L 72K R agsd A MR B X WagsBA #RIZH
HHMARAETH L Z L 2 /IR L7z, A4 agd
AMRTEDEHETH -7z, LI, AGOEFRNT &
LCOMBEPEMEBICOHFGTHI LN TSN,
A. nidulans DKFEERRHITE ) agsBAEEL LTHEEL T
BY, CWIREKIC X 26l %2105 (BRI 1, BIHEEE
W l,  PBEREL1L) . DEomRERETLE, A
nidulans \ZFEET H 2D a-1,3- 7V v EREE L,
KA R & B AT BRI AG &R o & E1 540
ZLTHEY, agdh7 = 0F VEHOFIC L HHE
NFGT B E V) ELH LVAIRZ G 2 2 etk
2oz, BAE, 72 0F RO NATITEEIbE 1E
WhThh, 5lEkE, 70 F RO NERTEHAL
WD agid B & WagsBBIZ T DWE L NV 2HERT 57T
ETH5.
(2) [Aspergillus B &R IZ BT 5 a-1,3- 7 7~ DAl
N5 T~ D 2 5- ORGE |
SRR FE R IIB W THARAE T VWAL E 2o
TLE) ZENL T L5, AG DS Aspergillus & 5k IR
W—ROHAEEN T TH L LA TFREINT. £T
WRIRB A nidulans\Z 3BT, FESERIRE Aspergillus
oryzae T b WA BIFICH AR BIL I N L. HK
Aspergillus oryzae % agsd, agsB, agsC D 3 FiD AG & R
BIEFEHLTVWDIERS, TH 3MOBIET &K
B L7z agsdANagsB N agsCA ¥k (AGRIFMR) =R L7z,
ZFORER WARREEIZBWT, B O AG RKBEHRORW A
W&, A nidulans D X 9 R OEEG R R S %
Mo 7208, WA TNS ZRAZ TR L (B8
BRIGEZEASK960% 1208 A) |, BEss i iR 38 m L 7z
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EHIT, Mz Y 8 B ok b BT
L7z, Thoofifid, #BEIZBWTH AGIZRE AR
BAENTTH 2D, AGOMIZ D W5RIEE KT HAF1ES
52 EERRL TS, AGKRIEKRIZE T 2 R AN
Dl kix, AGRIMEKRZWHAEMN O E/RE LTHY
HZEIZED, PERIY S —HFEN2) DA O KIE
BYHEDVTRTH L LR L7z Gaslimdh) .

FEREMX

1) Yoshimi A, Fujioka T, Mizutani O, Marui J, Hagiwara
D, Abe K: Mitogen-activated protein kinases MpkA
and MpkB independently affect micafungin sensitivity in
Aspergillus nidulans. Biosci Biotech Biochem, 79: 836-
844, 2015

f7RE '15—2

Aspergillus fumigatus DEEBRHFAtrRICK S

7 — IV RERTHE R EE (G F DO RIRFEHO

RFADZXL

TR
ORALRZF R AE B R A TR )

JA S - TR - FIEH
(TEARFHEEANEL Y ¥ —)

Molecular mechanisms for the regulation of
genes involved in azole drug resistance by
the transcription factor, AtrR, in Aspergillus

fumigatus

Katsuya Gomi

(Graduate School of Agricultural Science, Tohoku
University)
Susumu Kawamoto, Kiminori Shimizu, Daisuke
Hagiwara

(Medical Mycology Research Center, Chiba University)

ik AR S

BB Aspergillus oryzae \Z BV THRI SN2 7 V' — VR
FEFNM NV B3 % Hr 8L Zn, Cys Wiz B K F- AuR 1, ET
VSRR T D Aspergillus nidulans° 7 A )V F v A iE A

H
#
>P
i3
o
£
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=
St
Iy
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Ry
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&

W T & B Aspergillus fumigatus\Z b @O+ —v o 7k L
THIESN, ZNEND anrRBIET OBEER T, ¥E
P& D 10085 IR SEFIRE T H K22 R T 2 L5
WMEN7z. 4 fumigatus\Z 3B\ T AuR OFEREIAT 2 17 -
ToAE S, AuR2ST V' — Vit 5 ABC b 7 ~ A
R—% —CdrIBOZEHZHIEL TW5bH Z &2 A TH
DTHLMZT B E LB, 7= VEERGTTH D
CypslAZIZ L& LTV T AT B — VAEAKICHEY
TOMEBRETFORBIILMEboTWE I 2RI
72, AdRDSAKRE O 7 V= VEYEA 71 = X 22 B VT
LM EEE R LTB Y, AuR ORERERLEHR O 58S
TV = VEEORER R BB D, RIS LT
ARSI ENHFEIN S, RUFETIEFACRIZL 5
cdriBB & O oypS1AEART O SE B HibAE O W] 2 H 45
FEEBIT, CypblAITHHAEREH T 2TV — VitE
A. fumigatus FRIZ 3BT % AR OBERE B 0 H 2 & MGE
TAHIELEHMWNE L.

CypslAZ &H TV T AT 0 — VAESKEREET O
FEBLHIAE 2 $H 5 5 1 & L T3 TIZbHLH B x5 [{
FSIADHE SN T W22 En S, A fumigatus D atrR
EMRITIN 2 T srbABIERRDAER LT, 7V — ViR
MMREFRMTICBIBAEE, <7 AT 290524
EDBENEHIK L7z, atrRBIER E srbABIERRE 12T
V= WEANRZEDE { oo TV T2DS, arrRAEEERRD
FREZUEDE L o Tz, —, KEERELEMATICE
FBEFITE BITEL o/, B TOREREIIIZEA
EROLNT, =7 ATHT BHEME D FEFEITLC
Wz W & T oypSid, erg3B, erg24d, erg254D T
VITRAT O — VAGREE T OEE ZEHEKT 2R
L7278, ABC b5 v AR—% —#{5T (cdriB) OFH
FatrRIEBEHROATELLIKT LTV, 72, vU X
EROZBEGEMERBIC LD, T OBk D WD
FLWKTAEOLN., S5, HAY 72l 7z
AuREZH W27 a~xF ikl (ChiP) f#HT %175
el A, aybu—nNoTyFUEET (al) 70
= — RSN 72DITH LT, gpsidB LT
cdrlIBDO 70 E — ¥ — 13 FNFN206%, 33451 SN
722l n, AuRDBIN SO T U E— % —HBISH S
THIEIRENT. T2, AuR I p514 D Lk — 69~
—A15DFEINZ | cdr1B D Fji — 675~ — 982D FEIFIZ 7 <
a3 22 ARSIz, CypblA d GHE i #48 #&
W2 X B A fumigatus DT —ViigPErk (IFM 61567) (22
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WCatrROWIEE T o725, /1 P T I F VU —VRR
FaF =il L TEVEZEE R L7272 TR L,
AR CTHMMEE RS 7V a3 F U — s LT ks
BIRT S Vo7 ST = VIR D arrR 1
HiZko ’CcypSZA;B X IBOWT N L BB EIEHL
CETFLAZ XD EZ SN

%8, LEOBONIRATIY 20w LE5H
1) |2 PLoS Pathogen NS APy
MREE '15—3
BB E M EE Cryptococcus gattii D EIRIE
MHEEFEOREZNHET — TD2

NEMSE - A ET
(RAER AR 2B R 22 R A TE R
A HE - ERATE
(THERFHEREFMIEL ¥ 7 —)

Immunological analysis of a mechanism for high
pathogenicity of Cryptococcus gattii

Kazuyoshi Kawakami, Keiko Ishii

(Tohoku University Graduate School of Medicine)
Susumu Kawamoto, Kiminori Shimizu

(Medical Mycology Research Center, Chiba University)

A% S

199942 71 F 7 DN ¥ 7 — 23— 5T Cryptococcus gattii
LBV FT My 7 RAEDOT 7 VT LA ZHFEAL,
ZO%T A1) A ERE QTR R IR 2 OISR Lo
Dk . 20074121, DHEETHERNEREEZ LN
C gattii\2&k B2 V7 hay 7 ZfEFIVHME SN, 20
BBIEGIVHML TV 5. BHD C. neoformans\Z &K % 7
VT Ay r AGEERR D, A H T PR &G
EHIEL, TOBVEIEEILEHRELEZ ) T hay s
AIEE HIFINTE Y, SHFPIEGYE & L CHEE M
BICHRET L ZEPBEING . AR TIE, C garttii
& C. neoformans \Zx 3 B RIEISEEZ LB 5 Z &£ T,
AEGHE DR EFHO FH#» ) 2L L2 HWE L
7z.

Rl o) T 3y 7 AR TOMRHTIEPUREDE

WIS &) IERE R AT DS S s T REE R S s B 72
o, AT VT I (OVA) Bz T 28 AT 52 LTl
HRREICBI @R E LTRSS C negformans
B (YC-13, YC-11, H99) & C. gattiitk (R265) % fk
W72, FoHT, YC-13& HO9IZ OVA M5 F & i A
L 724 1 # (YC-13-OVA6, H99-OVA4) |23\ TOVA
mRNA OFEH DM S, YC-13-OVA6 Tl Ege~ 7 A
OFE Y ¥R AYOVA Rl & Y IFN-y e L %
~L7z. F£72, OVAREMNZTCREZ &% LA MT &~
AV z=y <y A (OT-I) OWAHINIEYC-13-OVA6
WS L CIFN-y 2 A L7z, €512, OT-IIw 7 2
I2YC-13F 7213 YC-13-OVA6% &g S & % &, YC-13-
OVA6IEG:~ 7 212 BTN @ IFN-7 # 4 K OV O HE
RS EIITHE L Tz, —J7, OT-II~ 7 Ak
MMaZPETE b — 7 Tdh D OVAy, 4 THITT B BRI,
H99 F 721X R265D B 2 @i L7z & & A, HI9D Bk
W)CORE % IFN-7 EEAORINATFERD Sz, Z o
WIEEA RO DNA RN LTEBY, TLROZH$5Z &
B S E o2, 512, HI9H kD DNA 13 R265 &
W LT, B REHRARRME 2 S O TL- 124 % X b il
CHFES DRSO N72. BUE, WHFECTLRI% I
9 % CpG DNA @ X F MLIZHLED 2 W kit LT
BEZATHAD.

Rif7e% 8 LT C. gartii EAHE DR IETEIC BT 2 56
BERENHO IR DI EICEY, Fiikiai - PHE
ORFEICEN D Z LRI NG, IS OREIE, 6
26101 H A A ARBA I 23 AR 23 T OV B 44 0] H ARG 2% 4%
AR T L7z,
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Cryptococcus neoformans D4FR &4 XK
RIS REB L EN & U R AESEORR
ICmiFT

Wil - ARERI
(TEERFREBER A2 SERE)

AR A - AGEAE - TN - JIIHE IR
(TERFHEREFMIEL ¥ 7 —)

Towards development of novel therapeutic
strategies targeting the specific regulation of
telomere maintenance in Cryptococcus neoformans

Akira Matsuura, Shunsuke Kubota
(Graduate School of Advanced Integration Science,
Chiba University)
Susumu Kawamoto, Hiroki Takahashi, Kiminori
Shimizu, Akio Toh-e
(Medical Mycology Research Center, Chiba University)

TEADE S

Cryptococcus neoformans \EERBENZ WAL 2 T RERET
HY, FIRERBEOR T LA NCEELEE RS T
Fav s AEEAFIESRITHMABREERE LTHS
NTwa. KHE, BIRT 723 FHHERTE LW, #
BF =774 27 OMEHPEL, BAShEHERK
DNA Wi i O A0 |2 8 BE T 7 1 2 7 ARSI A5 &
N5, % EDNABEICHE ST 5 1=— 7 2 HEHE b D
ZEDPHSPIZENTW S (Edman, 1992) . REFZETIE,
et AR AR OHEFFERME &\ ) B S C neoformans ¥4
DT DMEHEEZH O ML, SHICCORERYT
L MEFFEEAE & C. neoformans DALTEER & OB 2 W] 5 72
THIERXHNELTWS,

INFETIT, C neoformans & ) 71 A 7 DNAM K
FTu X T —Ely 7=y ~OMEEET CrEST2
ZHBEL TB. C neoformans— RN T CnEST2D
HAZ T HE 24T\, CrEST2E 5T O MBIl 3B 1)
% BREE 2 AT L7245 R, REIC BT H LR & [
B, Gef Rk OMERFITIZT B X T — ¥ DG A
ThHhHAIEPHLNIR 7. LI L, —RHRMiET

D CnEST2R MR O WG S35 O T K, CrEST2:E (%
F OSBRI CHELRZHEZRIZLTWDE I EAUR
Iz, S cerevisiae 7% EMMOEMFETIET R X T — ¥
EIETFERBLHE, BTEIZEFEICHRERTS
ERURETHLZ ENFAONTVWAE, FAxDFERIL, C
neoformans ¥§H D 7 AHMEFFRERRIZ T 1 X F — EHIE L
M5 L, 7047 —EORKIMADPFHIHEMEZ 725
TR AR LT3,

Z ZCARAEREL, 5K C. neoformans \Z 5\ T CaEST
2RBDO~NT O EAEREZIE L. WPERICE ) —F
REIFHL, 70X 7 —ERIAKRED Y 4 I ¥ 7 THE
PERTFTA0EMRALZEZA, 7uxT—¥EHMEH
W2 BIET L OZHRIEMAHIF TE Lo 720A LS
T, TURAT—EHMARKOMBE LB TRV L
WIRENT., SORRICLY, 7uXAT—XE2IHIL 72
ST C. neoformans DIFEZ KWL T § % Z & A3
ABEIN, TRRAT—EEENE LTC neoformans 31
EEPTRRTH DL Z AR EINT.

SR, 7H X7 —EiEEORIEIC B R OB
R EHIEDDOD, TuAT—Y Mz EERT %
&8 72 DNA K I G ERAE 0 @RG24 U A B
EOTOMUPSHNT 5L T, ZOEWHEORE
DNAHBBHED A = A4 L EBWEFZEHS 2L,
KWK S 2 BUBHRHEIE OFAFE IO 21T 72w e F 2 T
W5,
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WRBE 15— 5
REEEC S 5 —BIEEROABMIBE &
BB EI DR

AT S
(Z RIGI A B R A BERFNA &4 4 2 2 A B
JERH)
JIA e - FnAetdin - JLHRR - AERH
(THERFHEREFMIEL ¥ 7 —)

Analysis of synthetic mechanism and
physiological role of nitric oxide in pathogenic

fungus

Hiroshi Takagi
(Graduate School of Biological Sciences, Nara Institute
of Science and Technology)
Susumu Kawamoto, Hiroji Chibana, Akio Toh-e,
Daisuke Hagiwara
(Medical Mycology Research Center, Chiba University)

AR S

—#itEE NO) Fvy 7 F gt LT, i
FOMWACAGHRIIES L Twa., BARLIEEE
Saccharomyces cerevisiae \ZBVT, NODBT TNV F ¥ A
77 —¥Mpr 1 BLUT7 T KRS v 37 ETahl8fKAT
M7 VF= oo alai, BILA ML AMPHEICE
595z RM L7, F72, Tahl8E HAKE KT
5 Dre2% VS EHBBILA P LAY - LTHE,
Tah18MKA7 1) 7 NO A B & il 3 2 #f 2 fRa L7z, —
J, WEERIEE MIEET L0, W - RERE L LD
A FLVRITBE L CEZ 5L, WEEZRTZ &
5, NOA A+ L AMERFEMEC RS- 3 5 W2 S
5.

AUFFETIL, S cerevisiae & A1k O NO & IR g O 1F
TENRIE I NLIHEEERE (Candida glabrata, Cryptococcus
neoformans, Aspergillus fumigatus) |22\ T, NO & Hij# -
&G - R & OB 2 RAT 5 . CFR2TAE T,
LUF OWFZEER D S 7z
1) C glabrata: A ALYRO T + FH A4 7 ) LG
PR % B 7z in vivo D HBEIR T O EEEZ RS L,

Tah18D A Vv u 7 #8I5T (CgTAH18) 7%3C. grabrata ®
HEEBLOWEREORIILETH S Z L 2RTHREE
7= i, BARS @ EsciR)
2) C. neoformans : 771 €— ¥ —HR{L % % L T Tahl8
DA NV a T EIRF (ChTAH18) O 5B bk % 4 5
Lz&Zh, EFEPIH SN2 L0 s, ChTAH1S 130
JHBIETTHDH I EAIRBEI NI,
3) A fumigatus © FEFERHZ ) BRILKFZRINR S A b
L 2AMES B &, NORFRIEOL 7 0 — 712 X B 4eta s’
BRPICHEER T & 7228005, TRHDA ML RIZRE
L7 NO O ATRIE S e,

4r#, Mprl, Tahl8, Dre2® F Vv 1 7 #{nF O3
FE, SEBEEIRE, E53UkE v, MRNNO L X
FEETDLELEDIC, AL AT AOREPEERIZL -
TNOMR b L AMPERRHE N BT T B L LI
M3 5 .
M7EE '15—6
YAAJAIVAERI NV EORBERE Y
AT LZzFAL ZREHEROETHEHRO
FF

AN FE
(RRUR TRAERFBE RIS BE)
HHE A
(TERFHERE AT > 5 —)

Development of novel regulation system for the
human pathogenic fungi utilizing mycoviral
proteins.

Hiromitsu Moriyama
(Graduate School of Agriculture, Tokyo University of
Agriculture and Technology)

Susumu Kawamoto, Tohru Gonoi
(Medical Mycology Research Center, Chiba University)

MEBR
EAFAACELIRWCERT LM77 VA

Magnaporthe oryzae chrysovirus, MoCV1-A %318 T 1 12 tf

LT, WAREFIIH, 8 2 0FRILAE RS LI
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fileEDEFHEHL LD 6T L2 HMLTED,
MoCVI-A 7 A W ADBAEF 3T — N 55 Y7 HD
)6, 28 YR Saccharomyces cerevisiae D BARFFEBLR O
FAIC LD ORFADHIRYE Y v X7 A a—FF 52 &
EWSMILTE. 72, A5 ) —VEALEERE (Pickia
pastoris) CHEAZE720RF4Y Y87 B & A 20 b B
WOBEFIZHTMT 5 L RAROMMEHAHRIPEONE Z &
BRLTET.

AREFFERR L LCORF4Y ¥ /8 7 MO o sk & /38
RSB S L 2 LT, IUWiGETs e ALz L
25, MoCVI-ADii™r 4 v A CTRAED E N, W
P oM (SUasiIE) 1IN H 5 2 LR E N
7. 22T, ERTHNOEHEERRICL LSS0y v %
TERDEATRATHD . S5, NN TO
ORF4% ¥ 87 B C Rl i (24%H8%) FEIURFIZ
BL72, EHEREZRTERKE M LHREESY ~
7GR OB TH S .

93 I L B Aspergillus fumigatus\3 7 A~V F )b ZHE D E
RIERWTH A . I/ HEROMET NV —TI2L), <
T AN T B A fumigatus DIFENEE PR 5 2 o<
AITANVANRAMENTEY, HEEEEE LT
DIEHEZHF{LTWA. AEFEMIETOT Y 27 B
WTl, A a4 NVADOEST ) Aha— K5 5 ORF
378 (LUFORF) @9 5, 15 W 9 I
B 535 0ORFAHFET B720, 74 VARBEAERA

Sfumigatus (KUKR) 127 4 WV ZAHIRDEKORF 22 Th
RN EFIER &, HFEORE-EFEE- A ML R
iz oRAME IR LR, EEARARMPEL S
ORFAMFAET 5 & L AERR S 1, RO, < A
ITANAHKD Y X7 EHBBET L HEIRE SN
7z.
L%, C neoformans AR &ML 872 ORF4% » /3
JERFEBIED, REFHSE7/20RF4% v 37K
I HVEH S -0 A BRI R 2 &2 i LT
WE7wn, F72A. fumigatus ICBI L TS, MoCVI1-A HiE
D ORF4A% » 37 B R, JMHLY T 5 SUa Lyl % 531
ST, TOEFHER R ZIMT 5 .

WRRE 15— 7
HAEERN S > N7 DA 25 U AFHER
BRHIREE

SIEI PN
(UK R 2B ZE0T)

HAEE - T8
(TERFHHEAMEL Y ¥ —)

An in silico prediction and experimental
evaluation of antifungal drug targets

Kenta Nakai
(The Institute of Medical Science, The University of
Tokhyo)

Hiroji Chibana, Uno Jun
(Medical Mycology Research Center, Chiba University)

MR

Lex OWIEGTE, 77 21858 (in silico) DIFNTIZHE
AR, FEBE L miE$ 5 2 L TAYEN R R
REBELEANOEMEHNE LTWA ., IHAE, EETE
BEASE T IMEIC D 25, BAEOPIEESIT 4 /M
L2, BERREEoOMENEL WD, #
2T, AFZEIE T, B L WIIEFHEORIICERT
52 LERHMIC, RWEHPA %, IRBEOBmIER
EOMBPWAETE 20 TENORELYHWE LT
b, T, SUEERE, SREEEPLE TS EFORH
Lo (in vitro) B UIBEETFERZNEL, H D
Fr575—=50r 7 MIE TN L MAEMEET, 1,160
fEZ2Mm L7z, 21511608 % 1122w T dE %
PR L EETUERZHCTH Y VI T 5T 5 —
FIZBWTEE LUEPEP O 21T -7 25, ¥
900IZ P WVTOAE LUHTH S Lo Ex iz,
INBHI00E BT IZDWT v MEIET & DT %
T o 7268, 192815 F 25RO TRV AHTEME L 2R & 72
ol BIE, NS DI2EETORLEKREHWTH
£ 2HDHWVIET T A% T2 &Y (in vive) VHIBEE
T OFEHRZ DTN D .
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7RiERE *15—8
Candida glabrata #if3 B {8 LR E &z FRI8
PEFEOHEICRIFTEHE

SRHEZ - EARHEN - PHESCE - B K
CEAR S NI RN S €Y

BT - LA
(TEARFHEEANEL Y ¥ —)

Deletion effect of genes involved in cell wall
integrity of Candida glabrata

Nobuyuki Shibata, Masato Sasaki, Fumie Itoh,
Yutaka Tanaka

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

(Medical Mycology Research Center, Chiba University)

MRBR

LN ORMEE (X BREE V9 2 BB R 721 T2 <
FREMHICDHEE L Twa 2R EHIhTnwg, 22T
C. glabrata DAMNIBEREPIE A B S-§ 2 KO BIR T
KIERRIZO W CHITBEE DRSS ) fL2EREE S S ITWEME %
ELMEEMNRDL 12X Y, ALGs, MNN2, MNNI0,
HOCID ML BERE AN D GO W L7z, ~ v
Y OREERITIZT X MY YA, 'H NMROHT, *Fuik
AT X D AT o 72, MIBBRERR 731 7V A ) W s P I 45
B AR S, TV ) - EEANEYEE I L, F T
VOERIFZIIVY V- BV VEIZX VAT 7. B
IVHVREBLOY Y F UV EOREELITERIET
SEBREEIC X VT L7z, $72, WEMEOZiEh £ a~
DIERFIRN XY IEHT L7, A algobk (MR RE S 4512 8L
FPE % 7R 9 Calcofluor White, Congo Red, SDS 7 & @
FNR T B I&Z 1, B-1,3- 7V H F— YW LA L
Tw/z. —7, micafungin {269 % &2 PHIE AT L,
FF UEREBAEKD 25 EICHML Twiz, BT
MEEC X D HIRE DFRENT T D ~ ¥ F V@A L AW
o Twiz, WAKREIEL T~ v v O T8 & flgH
MHEEAH L LIRS ICEBILIZ RSN G o 72hy, ZD%
FRIEDPHRVET LTz, —F, A mnn2bk TIEIEHR] K
ZHICE LB LIZR SN o 7225, = v F v OfllEH

MEbha-16-Fa~< v/ — A0SR 5 EHOMRIIZEAL
LTz, Algbp l3/MNatkTolk s > 87 G HE G
LTWa%, AdgstRIGMBEEND A ML A% Y 7 F v
{23%9 5 MAPK (Sle2p) DIEMAL2SEE Twiz. Zh
(& Algbp DRI TH L Z/MafE A b L A 23Kl BE O 58
AENRETBY, ZOMESICOEHE IR T
25DLEZONDL. NA TEHCTRPFEETH B4
B E L T AalggbRk TRFHEEIMET L Tw7z2s, 8
Stk CTIXEPAERR & RSSO EMEZ R L2 25, #Milg
BEDSREOMEFRHIHEVECHS T2 L E 26N, 20
ML BERE SEAN 4 B3 2 AR 11X, PUEHIEDH 727
Y=y e LR ARIEL TV,
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7RiERE *15—9
77 LEsR&FIRA U 7= Aspergillus niger R
BEEHEO7 LIV EEFORE

B E—

CAT R LETR)
|

(PR AT
EEES

(IFRa-E519)
ARV A 2

(T3 0L A R 22 797 )
PR AT

(el 7 I 3 5t £ i AR F 29T )
NN E#A] - AR —

(27 ¥ —J— AT
TAETG - KA

(TEERFEWE LT > 5 —)

Identification of allergen genes of Aspergillus
niger and its related koji molds by using of their
genomic information

Yoichi Kamata
(Department of Agriculture, Iwate University)
Osamu Yamada

(National Research Institute of Brewing)
Haruo Takahashi, Ruiko Hashimoto
(Chiba Prefecture Institute of Public Health)
Maiko Watanabe
(National Institute of Health Sciences)
Yuji Kawakami, Kazuhiro Hashimoto
(FCG Research Institute)
Hiroji Chibana, Kiminori Shimizu
(Medical Mycology Research Center, Chiba University)

RBR

INFE TOTRERPFEW R AR LRI O BR &
LT, WET VLT AL 72T = R— 2 2{ER L
TwWiz, B, HEW, 4 niger D7/ 2EHE ATL,
R L 72T LT V57— R=2 & OMEE#HER

2T, 5 — & R— 2128 L7z . MHEERER o5,
10O A T LIV v BT Lo T LV 5
WEET2, FRRMESIcHLZ 2oL, B
ﬁfﬁ@zﬁpergi/[us BRI D57 A DNAB X O'RNA # il
HL7-. RNAIZcDNA{L L, DNA & ikttt s — 2
LYY Y —I2E A5 ) LB X URBEIEFEN 21T -
2. FOREEACT ULV Y F— I R—ALBET D
ZEICEo T, EBETOLITIC, TULT VEET 2 #
T E DDA L7, Aspergillus)g iz, REETH %
P, BAEECICHESNTWAT LY VRBIET L&
WZAHRIE D & % # 5 F 25108 DL Bl S 7z, cDNA D
WY =720y 7 TIE, ORI OIS F
PELICHEETFO s O—= Y FICERE -7, it 67
OT LVF Y ERERTOERED s u—= v 7k 38
Ny F—~DBEA, KBEICBI LMz T LS5
ST ORMIHER I N, 6 FOW, WKy o3
JHEELTRVFF T —NRAENED & 278 7 B 34
iz, FMIBEZ 7LV 7 Ui, TLILE—
PSS 7 A OV U 25 B ML v o TgE Bufk &
ALz, MM 7 VIVY v offik, <7 AICIgEN
REAZFE L. Lo, 77 Ly v ol
FN, TEROMT L IVA v e BEIMG E DML, HT L
VY OREEL T 3 BREBRAT - in o u—=2 7,
SOICHIEZ & YN EOPB L VS BEEZRETICH Y
TUVFEUREETELIEERL, PETLLVFE YD
T 7 MG FH S 5 A RMEATERE S /-
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MEZEE "15—10
FTEXEIPRETZLEMZ 175V -%2R
WEMERED — X%

IR
(THERFREBEHEFER)
ietn - ek (A e
(TEARFHEEANEL Y ¥ —)

Development of antifungal seeds from chemical
compound library owned by Chiba University

Takayoshi Ari

(Graduate School of Science and Tecnology, Chiba
University)
Hiroji Chibana, Michiyo Okamoto

(Medical Mycology Research Center, Chiba University)

A% S

TREREDPRA T 21,0000+ 1) 2 F V& Al
EW D) BLASEFH DL EWIZTONVWT, —IRAZ 1) —
ST T LI, TR, 6 MBEOILEWIZD
\» T Candida albicans, C. glabrata, Aspergillus fumigatus,
Cryptococcus neoformans S5 O FH R EL W0k L CTHEF
FHEE AR S Nz, RICTNSEEWIZONT,
< A DORASNG & I TIP B & fa A & L 7=
fagtkz e Lze 25, 1 EEOLEWI gL
MRS NT, PULELHEE [ — XMl & L, FarihEz
11072, 72, HARLFPREF RO I Mz eIl RS MR3E
Wnf L CHIR M E 0L FEME 2% L, PIk284FE Izt
[FRFIE LR % fids 9 5 2 & 127 o 72, “FI284E 13550
FHOLGWIZOWT, TRETERBRIC, ¥ — XEH
DAY ) == 7 &t I, ALEMOERET O
NG A TIF S 2 &I L 7.

HRiEE '15—11
HMIEXF U H—ESCFUcclIck B H
DI 5T T — 2 OBREHEEEDERR

OB R M
(Hti BRI A BB A 7E )
Aietn - e (A) SR
(TEARFHEEAMEL > ¥ —)

Functional analysis of a novel ubiquitin ligase
complex, SCFUccl, in the virulence of Candida
glabrata

Kunio Nakatsukasa
(Division of Biological Science, Graduate School of
Science, Nagoya University)

Hiroji Chibana, Michiyo Okamoto
(Medical Mycology Research Center, Chiba University)

A

AR A ORI THL 7 4 F VIV
BRI, TR PR R &G R O FEF- DFEFIT BT
VIHOBE 2 72T ZEDHONTVE . IO DEY
E 7N — ADPARRT B & FEERRL IR 2 RN 7)) 4
¥ VOVIEERIE— 7 T R A & S —E oK
RISICE ) Zva—2% &34, ahFE <, RHREE
DB RN L7 4 F 2 VBEBOWEIEAL, ARG
ORI IRE SN Tz, A IARIZEIIB VT, 1
FFv - TurTV =R EN LRBEE DG
X570 FF I VEBNBEOHMBEREE AL L. 7Y
FVOVEENEEIZ B W TR O UG & it s % 7 = VS
W Cit2ld, ZNVI— AP EEILHLLEIEFF VY
H—EHERSCFNC X s F U IBHi %2, 7
77V —AIlEoTHaEniz. 72, FVa—xH
AU CTHEM R NG & 7V a2 — 2 241K 5 LEEH
LB E, SCFICiIRE L FF VL TE L LD
REAL L2 Ci2As 7 ) F F VOV 2 i b L7z, &
OFFEE, RHHREE O TR YEAR TR O 512 X 0 il
ENBEW) L= R AL v F v TR L MICL
72boEFE25. BUL, Candida glabrata DERIZ BT %
SCFY' k€1 7 D%HENZDWT, in vivo N % H#ED 7.
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T, A R OEKENICHE AR B SR I
B L7245, Cit2d RIEFRIZEF bR & Ll L CHEAD
BoNzdolz, WIIIADT 7O 77— %W
AEEBR M S, BUEARIEE % HV 7z Ci2oihE
TN % DTV D |

RN

1) Nakatsukasa K, Nishimura T, Byrne SD, Okamoto
M, Takahashi-Nakaguchi A, Chibana H., Okumura
F, Kamura T: The Ubiquitin Ligase SCF"! Acts as a
Metabolic Switch for the Glyoxylate Cycle. Molecular
Cell, 59: 2-34, 015

7esEE '15—12

HREEEICETIXNTERZBREZNLEHR

B8 O fZER

ST
(KBRS E R FET)

P E
(RIKRFEREFE 7O 54 THRE Y ¥ —)

AEHG - ol (A B3R
(TERFERESRL Y ¥ —)

Host defense mechanism by paired immune
receptors in fungal infection

Hisashi Arase

(Research Institute for Microbial Diseases, Osaka
University)
Kouyuki Hirayasu

(WPI Immunology Frontier Research Center, Osaka
University)
Hiroji Chibana, Michiyo Okamoto

(Medical Mycology Research Center, Chiba University)

RBR

N7 RIZERIE, MRS F A A IEE ICHIEE O
WIETEALR & LR O X T H 5252/ ETH Y, F
WCHRGEIEROMBBICHEIL T b, REHIE, *TH
Lt 75 —D—>THhAHIEMALL £ 7 % —LILRA27%SI

WiCkoTHINWREIaT) V2 YT FELT
T AT LRI L. L2Lads, EREGICE
1} % LILRA2O£E1E W & 2 Tld e b o 72, AWFSERRE
WBWT, WEEHI Y IFTVED Y ADRSTWEN
dar7—XllkoThashizmEZrar) v
LILRA2% 4y L 7= AR B il 2 IG5 5 2 L 25
ML, SNETORREEDLE TRLEREREIT- 72,
HEE °15—13
a3y v agNIBREREAVE-ERREY
H|WBOT / LT 1 NER

AHE—-M - AL EE
(ALK ZF R A2 B IR A TR
Aietn - e (A e
(TEARFHHEAEL Y ¥ —)

Genome-wide analysis of fungal virulence
mechanism using Drosophila infection system

Shoichiro Kurata, Takayuki Kuraishi

(Graduate School of Pharmaceutical Sciences, Tohoku
University)
Hiroji Chibana, Michiyo Okamoto

(Medical Mycology Research Center, Chiba University)

MR

HFEGE ISR E S N5 R GE % 5| & 2 9
WO HERE L, KRE LTAHTHY, RE%
B E o T D, BRI v ¥ —AEdEBEZ I,
Candida glabrata % F1\ T, 52498 15¥ % Ml 2 7228 54k
SAT75)—EEERLTWE, ZOYY =A% V5
L WEMEORBUCE D L 8IET 27/ A7 4 FICHER
TEXL., LPLans, YA EOMABY 2 iEE L
L CTHW TR 2 2 &1, BIEMICARET
Hb. —J, BREEERICLISFHAHEN TS ay
TawunNzid, BIGERSE CHEENETICER TV 5.
F72, TTICHLIN TV S BRGIELR KL VLS
ENRTEL. £22°T, AWI%ETE, VI —DFTHE
BD) Y —2XZFPH L7z, ¥ awya s N TORNH
5 JELEL I ORI PR SE B ORI 8 5 2 LT L 7.
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Z D720\, WEHEEOARLFEFIE - LFEZE (RIRFE
F14-11) THEN. L7=BEET a v Y a v NI iz i
WM e E B R 2 VT, 5 T OAE IR
72,0260 MInF RIEKRZ RIT L 72 AFF7 IR Lo
YavTauvNT e HWIMRAZ ) —= v 7 F TEr
WV IREEAME T L75THREE L. S50, 2095
URRIZBWT, Y awda yNTERNTORE OB %R
X, [HEARNTOROWEIEL | FFEEOKT & OftR%
7z FORER, 4R IIMRTIE, 15 AR T O HIGE
REAMILT L CW7e2s, 3R TIREF AR & W% oM hE
R, KEIZBWT, 2O L) LEKNF2RET 5
W IIRZ v, A%, IhS 3HRICBWT, THEAN
T L TW2I2 2 hb 5T, HEMEAMET 5 28 H
W HPITT BT LT, WEIHE O EE R O AR
BHEWOPTHIENNRFTES.

MEFE '15—14
BLINE VU CHRAREFEOS FRBORE
#hr

TR 78 - g O
GEEBRE A IV ARFFERT)
Ktk - RE AR H
(TEARFHEEAEL Y ¥ —)

Innate immune responses against pathogen
infection

Takashi Fujita, Hiroki Kato

(Institute for Virus Research, Kyoto University)
Mitsutoshi Yoneyama, Koji Onomoto

(Medical Mycology Research Center, Chiba University)

A E S
EETHEEWICB T BT 4 VA HRIEIZBWT,
RIG-I-like % %5k (RLR) Ml IcR@ALZZIEHCD
RNAZMINT At =T L L ToHEREH -
TWa. AW, WS L7oMBA A L A
K. (SG) D% S L7zRLR ¥ 27 F Vi o 451 Hefli
WZOWTT A2 L2 HME Lz, RIEFIL, S F
TOSGIZDWTOHFENZEE # %D, New castle disease

58 TR HEREANEL S 7 —#

virus (NDV) &2 52 L 72 RIG-1 D28 & SGT M IZ
DWTERHNCIRAT L7z, Z o5, NDVIEGMN T
&, 3 RIG-IIENDV 7 £ )V 2 OHGEB G IRICER T
HZETHEOIMA vy —T e vEhzs#FEs s
L, F20HERNTEREINTL 5SCGARBET S
I SGERYE L TESICHN R, V5 —T =
O YVEREEFETLI L, X512, ZOBNDVHED
5*%V*%y7ﬁﬁ%%t&m0-k1»—@%ﬁ
GIHBAELTHY, ZORNANIEHECT & L TRIG-I
WCEDBImENTWDLZ LI L.

SE T

1) Yoneyama M, Onomoto K, Jogi M, Akaboshi T, Fujita
T: Viral RNA detection by RIG-I-like receptors. Curr
Opin Immunol, 32:48-53, 2015.

H7RE '15—15

HERRICH T 3 BRREICE ORET

£ ACHR
(F3 BRI BH B RS B A A A T2 AT
7R

RUDER - =G K
(THRF: - HHPESRIEL >~ 5 —)

Recognition of fungal nucleic acids by pattern
recognition receptors

Taro Kawai

(Graduate School of Biological Sciences, Nara Institute
of Science and Technology)
Mitsutoshi Yoneyama, Azusa Takahashi

(Medical Mycology Research Center, Chiba University)

A S

AKFZETIE, YA VARERNHKRORNAICKH T S H
RBIREERDA N = AL ZWSNICTHIEZEH
L7z, £2C, BAGREIZ X 2 RNA ZRMERE O R
EELICHBT B0, 14 vy —T7 20 VT o
BHF LWL T TORBA T ) —= v 7 %47, Hu
Antigen R (HuR) %757z, HuRIZRNA#AH F XA v %

20 % 2016
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oz vz EThy, AUY v FHieh % b > mRNAD
RECEGTHZEDBAMENTWE. £2T, 7/ 4
MEHMAH W CHIRZ KRBT LAY AT 707 7 —
YU RAW264. 7RI Z 4 32 L 72, AL ARERNAT F 1
7 Poly (LC) 2§ A& %I L72& 25, HIRK
HHETEA vy —7 20 BT ENA VBIZT DR
B ARG & e ~BERICBRES LTz, $72, HuR
EARFHARE TIEIZIRIEL TB Y, Poly (I.C) HlHIC
X 0 PN RAT LIBRIRD R Z R L. 2O Ry
MIA PV APRTHDZ EATRENTVWE., AL R
WERCIZ, A ML ZRIBR T AV B L o> TR SR
LU R TH Y , mRNA, RNAREEHE, UK
V— LERETNRTEBY, A ML ARIZBIT ST
ST sEE£2bNTWS. YA VARNAD X b
VAR ICRET A2 LPMEIRTBY, WEEKD
RNANRZ ZCHMENLEZEPRBEIND . 51, HuR
ORI N FFE D FEM A5 A3 2 RNAD R E % L ¢,
BLI R ™7 A IV A3 B B A 12 35 1) 5 HuR o f38)
FWPSPICL T LERDH L.

FEREMX

1) Kumar S, Ingle H, Mishra S, Mahla RS, Kumar A,
Kawai T, Akira S, Takaoka A, Raut AA, Kumar H:
IPS-1 differentially induces TRAIL, BCL2, BIRC3
and PRKCE in type I interferons-dependent and
-independent anticancer activity. Cell Death Dis, 6:
el758, 2015
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HRZE '15-16
BEFHALY YT EARRERIED X
1 9 F > TR

BAFES - EHEF
(R EA R B B R 7E )
Ktk - FREF A ]
(TERFHHEAMEL Y ¥ —)

Switching mechanism between gene silencing
and innate immune response

Kumiko Ui-Tei, Tomoko Takahashi

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

(Medical Mycology Research Center, Chiba University)

AT S

WA, I Loy R a—FLAiRw )
YaA—FT 4 YTRNADEL WG EN5 T LIPS R
KhoTWwWad, Ja—74 Y27 RNAOH T b small
interfering RNA (siRNA), microRNA (miRNA), PIWI-
interacting RNA (piRNA) & Vo 72 NIEMED/NFF 2 K
BRNAZ, EETVHA LYYy 7 b)) BRI
1 70 B THIHIBRRE IS X o T, IR M L Blg 2 il
BMLTWSE., —J, 94 VA, 1 ZIETXTOEYIZRK
BT LWEARTH Y, EWE T AV AT T 53 F
KE LB 2 IESETETWDLA, IHFLER
MARBSGE LT, YA VAR EDHFENE 2 REERNAIZ
IVERINLZITANARESIKHFAET L. h
5 2 00K, HEICRNAIC X - THER S5 Bk
THAHIZHHDLLT, HAEOKHEMIIAHTHS. HiF
HiE, WA OFRICIEIZED SR T & L TTAR-RNA
binding protein (TRBP) %@ L Tw 5. KHfETIE,
TRBPOHEREZ A DI, TN 2008 Ko7 02
F=2RAAL v F Y TOGFEMEWLNICTHI LR
HigLTw5.

RNAH A L ¥ ¥ v 7T, /Mo RNA D Argonaute
EMEND Z NI AR AENRT, IOTZED
EARTIHI B RE = 5685 % . TRBPIZ /M T RNAD
Argonaute ~D I Y AA Z A L TRNAY A L > ¥ ¥
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iR IET S, KISy A v A G M E A
TREMTE2IA VAL =% 878 L L TRIG,
MDA-5, LGP2% 3 H L Tw5%. TRBPIZ, ThHD D
H LGP2 L M ENEH $ % 7%, RIG-15° MDA5 & 134
HYEH LW Z EPHL NI hs72. 22T, IRHD
TANAL Y= VST EDORNAY A LY ¥ U 7R
BT B HEE, TROD I v 25T LB LR—
=7 v A REHEHEAEZ LD VTR L2EZA
RIG-1 & LGP2IZRNAH 4 L ¥ 3 ¥ &M 2 B0 4 %
YER 238 % 2%, MDASIZIZHIHIERIZ W2 L 2%bd o
2. E5I1Z, IMFFRNAETRBPR Y A VAL v —
U EOMEEMZS VY 7 N T v A THNT
L7z&%, TRBP72F T4 <, RIG-1& LGP2% /NyF
RNA L #E T 5725, MDASIZIZ L A LA LW &
B ST -72. RNAY A L V¥ v 7tk & siRNA
KA IG DO K1, RIG-1 & LGP2D siRNA N DA A
BETFHA L ZEEZ M S 2O THIE L T3
MR EHESNS. 5B, 20X RBETHAL >
¥ TG TR O HERE & TRBP & ORI HAEH o 5 2 1]
LMNICTHTET, 200K KO TR b—2r O
HATHTFETHS.

MEFE '15—17

FEfE&E Mt MafEHE% O Candida EEIC L 2
B RE RIC DS

IS 5218
(a1 S VN NS R 2T
WANRE
(LB R i b )
[ S
(TEARFHEEANEL Y ¥ —)

@-Mannan induces Th17-mediated pulmonary
graft-versus-host disease in mice

Takanori Teshima, Daigo Hashimoto
(Department of Hematology, Hokkaido University
Graduate School of Medicine)
Shinobu Saijo
(Medical Mycology Research Center, Chiba University)

A

[ A I R A 1 0 R & GE 1L, LI LIERE
fELEMmRb R, £72, BHEBECTRIEL L HAT
fa k7 A PHE T B B E B (GVHD) 1%, F
F—OBMHIIRALZTY Y88k L Y ET v oMl
o % WS 2 HERTEOR B CTH 5 . GVHD 1M 1 &G
Lo THEZX T IEDPHLNTNSEDS, FHRKG
FEAGVHD IZ RIZT MBI AN Th -7, 22T, K
WM TIE~Y 7 ZAE TNV EFH L CHEFEIERGSEA GVHD
RT3 L, B OB RHRIE TP OBk
WCOWTHRHTAZEZHME L.

T3, ¥~ AGVHDEFNIZC. albicans¥CH, B 5H\»
X ZF OB RS ChH Db a-~ v F v EREG LIz L
Zh, WEBITARICEAL, FITHEETH-/2. £
DANZXLEIRNTT B 728, MilZRE LT 5 R5ENE
MLz 2h, a-~v vy F U5 LLYED Y
b= AT, FF—HRTHIEAHEZE I Th17H~®
GAALTHhBZEPHLNERoT2. T2, 2O Th17Hl
o fborti#EiEx, LY EZ Y F <7 2D Dectin-2% /- L
2bDTHolz. INHLORBNS, R EMEHLE
T OB ERGAE 1L, HUZRGWRE & LRI % 51320
DTIEARL, BB 5 GVHD OEALE K & L CHEE
R TIEEI LTWw A IR Sz,

HRER

1) Uryu H, Hashimoto D, Kato K, Hayase E, Matsuoka
S, Ogasawara R, Takahashi S, Maeda Y, Iwasaki H,
Miyamoto T, Saijo S, Iwakura Y, Hill GR, Akashi
K, Teshima T: a -Mannan induces Th17-mediated
pulmonary graft-versus-host disease in mice. Blood, 125:

3014-3023, 2015.
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IL-17 is pivotal for host defense against
epicutaneous candidiasis

Mari Iwasawa, Yuumi Nakamura, Seiichiro
Wakabayashi

(Chiba University Graduate School of Medicine)
Shinobu Saijo

(Medical Mycology Research Center, Chiba University)
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Candida albicans (C. albicans) &, EH ANZBWTITRL
JERRIEICHIEERE LTES L, BFIEREREZ T
Tl nwv. —F, ZERAHEE, ARSI XSH
RRBL % LIV X D, FIHEEERICRIBE, 856, N,
COALRERAETLA. & MOBBEEMES > Y FHEIR
B Tid Dectin-1, CARD9, STAT3, IL-17L &7 ¥ —i#
BF % EEBOBREFRENSHRE SN, ThH0hT%
I L7 AR BB DS C. albicansHEBRICEETH H Z &
DWIRIEEND . LLARBHY T ZADORLIEGE T IVIL
BLENTEST, ZOFEMLSGFERBEIAHTH 5.
ZITARMZETIE, 1) BERGE~ T AETVOIEK,
2) #H v 7Ty b=y A& R RY B O 7
B, 2HWE LR ERMGB L. £3, vV 2A0FH%E
HMTEL, —EEDC. albicans W WNIZ L2 —E &2
ft - BHL72E 25, Day2% ¥ — 7 &GS T Thi ek
DEH %D SIEDRD B, Day? T C. albicans DHERR
ERIEDIWNHEDPED S, C albicans ¥ EGE T IV D
SIS L7z, 22T, IL-170 7 v 7 72 b (KO)
XY AZHWTHBOERE 2772225, Doyl Th
C. albicans H3BERETE 3, T HBT 5 BEGPh N IL-17
WHTH A EARENTZ. 51T, IL- 170 LM
fBEHRKEL-EZA, TNFETERZ SN TE 7 Group3

innate lymphoid cells (ILC3) & yoTHIlETH % Z & 25
L& ol TNOLORENS ) BE TIXThl7/HE T
137 <, ILC3& vOTHIIEA & 53 84 5 IL-17A3 &bk
HICWETH D Z EDIRENT.
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Role of Dectin-2 in the host defense to
pneumococcal infection

Kazuyoshi Kawakami, Keiko Ishii

(Tohoku University Graduate School of Medicine)
Shinobu Saijo

(Medical Mycology Research Center, Chiba University)
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Jili S BR U T I e O SR & L Coe b BHEE DS
VBRI, BB REIRE 7 & o SR
B35 BETEIENT D2 D% L, Hilbils
DOLVETIIEELRMEE 2o TW0WhA. INHDONLY
A7 BEVIRBELHET 7 F VS N—EDTFBi%h
R PP CTE 28, MRIERAEDUR T 5 72 D ERR)
BICTHTRVWELHEEL, LVAEMRT 75 v oB%
PEFN TS, MiREREIE, HlE AR EHCE D
KIEAAFLTBY, RIEMRIC X 28520 C sy
ATV F V2 B/ERREEG LT AIREESTFEI N
5.

AWFZETIE, ~ 7 AMRKEMEET NV EH NS Z L
T, AHHE IR 5 GBI~ D Dectin-2D % EZ D W
T, Dectin-2Z 7K (KO)~ v A L BpAERIa v b —
Vo (WT) 7 A% G352 & CEfr L7z, WT
< A, Dectin-2KO < ™7 Z DY IZ IMIE L 3 1 o i 4
W2 kg 872825, KO ATIEWT =7 A2
HARTHEABAEM L, 3 HEOMN®E DA =2
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MU 7z, Dectin-2KO~ w7 A T, §FhERDEGR AT~
DEBOEFIIAON Do 720%, WWHERIZK 2HOHE
BEVPERICKT L. —F, ERFO+ 7V = Ui
HELF R SN D IR R SO BE - A 0 e 2
H5 519 72 1gG B A Dectin2KO < ™ 2 TRRWT = % % &
WARTHERKT, b LK TEmERLA. /2,
Jifi 2 BRI BE 22 RIH S X B 5 B SREHIRM 2 (BM-DCs)
5 OIL-12p40#E 42 7%, Dectin-2KO~ w7 2 TIIWT <
7 ZNZHARERIRT LTz, I ERW HR 50 9
%, ConA-sepharose #i &M E A BM-DCs @ Dectin-212
Lo TSN, IL-12p40E L2 3B L7z, DL EOfR
5, Dectin-212 & 2 ili 283K L 45 0 Z23kAS, AL/ AT
ANOUFHPERENE X ) B AFPERIC X 5 A AEREICEES T 5
LT, BREDEICBWTEEREHZIHH Z L2
Nk o7z.

AWFFE %l L CHRIERIC L 2 98Bk O FEREASRE 3
LR BIET, XOVERRT 7 F U ORBICELD
P EINSG.
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Studies on biofilm formation by Aspergillus
fumigatus co-cultured with Streptococcus
pneumoniae

Hiroshi Watanabe, Jun Iwahashi

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

(Medical Mycology Research Center, Chiba University)
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v hOREIRE 2 HHIR D% A%, & MEFIZBWT

EELNAF T ANVAZRET 5L, bFERERHE
B B AR K A HPTEEA ERT A 2 &AM s Tw
% . LA, BHWIZ BT dspergillus fumigatus X° Candida
albicansHiS'NA F T 4 VA RBKT A T L3 HmE SN
7o BGUER, HMOREARZT TR, HEBOWREE
WCE2b0 (REBRYG, EHEEE) 3d), HEBOR
AR X B 8560%, 57 2 96 AR O [ T EAEH A%
&, HIELOWREMED H 5. BIRBIE LT, Streptococcus
pneumoniae & A. fumigatus D BB IE G B S T w
5. RWFETIE, RZEZFMEDOZ LS. pneumoniae & A.
Sfumigatus DIRGINA 7 4 v 5 OR3E - PEIRIZ DWW THE
MLz,

S. pneumoniae & A. fumigatus 247 = )V 7L — FIZH
WCRIFICNA 7 4 VARG S5 & 24
BTIRBEIZS. pneumoniae D B 7% HINA F 7 4 )V A
PRI NIz, FOUNMIBR S 724 fumigatus /N A
F 7 4 VAT, pneumoniac® MA B &, INA F 7 4V
LDOWLY B L URHADED - YIHFBE SN, 20
BIRX, A fumigatus N4 X 7 4V A EAZ BRI &
LILERE Y ¥ %7 BfetuinZ ML THEE SNz, S
pneumoniacF53E LIk % A, fumigatus 7S A & 7 4 WV DTN R
L, NAFTANLDOWLYB L OHEAROWA - LIk
Ronsns, g 228032 BIERoNT,
S. pneumoniae$i 3 L5 O BIEZMER T34, fumigatus
INAF T 4NV ABEICHEE$ 5 2 EAVRIRE N,

SR, S pneumOniaei%%J:?%':P@A Sfumigatus )N A F
T AN ABIERF OFREZIT) FETH S .
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Screening of novel genes involved in biofilm
formation and antifungal resistance in Aspergillus

fumigatus

Takashi Umeyama, Yoshitsugu Miyazaki
(National Institute of Infectious Diseases)
Katsuhiko Kamei
(Medical Mycology Research Center, Chiba University)
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RAEVEEL I AE O W C b Aspergillus fumigatus % T35 )5
WET 57 ANFE N AFEIBAEINICH Y, FHEBIE
TWAZH AR, TARVELVZADNAL F 7 4 VAIEK
BT ANV FNRAEREICHEG T 52 LARBEENTY
5. JFICT AV Fr =< (WK ORRILICESNS
WA IZE Vst~ MY 7 ZA8BIE S hTn 5.
COEIBRNAFT T4 NVAEEKT HIRETIE, WD
POPLERIEIT T 2B WAMRT T IR IR EN,
HEMEDER D 1 212 TWB EEZO5NRSL. LA L
BB, NAF T4 NVAEE, BLY, FNUILEHE
BT PEDOFER 22 0T A H = X LEA A% v, K
WFgEClx, /N4 4 7 4 VAT D 53 a T % F
L, PLEWSENYE L OEE A ST HI L H
BE$5. FRTAEETIE, WEHNEE TSRS A4
Sfumigatus D 5 BAZRF IO WTHLIHFRBUZ X B34 F 7 1
VAT AT T2 MET L7z, £72, Cas9/CRISPR
70 DR " A fumigatus \THA LTz

N rawAf v Uittt —r—%&LH Ly F DNA
% A fumigatus AfS3SHRICTE R L, 5 oA HE
% a— N9 5EETFTOBEKRE TN ENERL 7. Bk
TIZMIE RN X o TN F 7 4V AT =SB
505, BETHEERTIZZOMMIBIE cE o722

LS, 5 OOGWEAEAMFEREICISE Lz A F
T A NI GT 5 2 EARIBRENT. S8, Lk
FIBUISE L7204 F 7 4 VATBBIC BT 5 ¥ 7 F vz
FERRE OB 2 I L Twv <.
SEROFBBELFEREIICHT 572012, TRILVEY
FECTHW 5T 5 Cas9/CRISPR 7/ A i 4 Hidir = A4.
Sfumigatus TRIHTREIZ L7z, 7/ & EOERIFRAL D208
% &t sgRNA & Cas9OEHE & — DO H il THA
T2720DTFTAI FEfEEL. TOYAT AV
LTEIZXY, T AOREROEM RN L, ZREA
G EOMEERAT) TEDVRRICR L. Sk, OHEM%E
AT, MERMIISET 28 LW ERFREORZIE
H L7z,
MAEFE '15—22
EYRBLET N AEBVERYIFY —ILEFR
BEICLDIERELEICH T -ERHR
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Effects of local administration of voriconazole
onto mycosis in animal infection model

Arihiro Osanai, Shingo Yamazaki, Itsuko Ishii
(Pharmacy, Chiba University Hospital)
Tetsu Watanabe, Katsuhiko Kamei, Toru Gonoi,
Azusa Takahashi
(Medical Mycology Research Center, Chiba University)

MR
RY)aFvy—n (VRCZ) Ay IFRe7 ANRNVEN
AJEZR EQOBWEGIEIH L TR HWSN L AR
WThD. ARIESEL, IKSAHINE Z &S
D BCH, (BRI SR BN RE DARK R & 5\ 34 1k
NOEFDRE N LD OERRELZEMT 200 L
WHEMTH D, RIFFETIET AV EN ZPEBICH L,
VRCZ Z WM 5-356Z 125D, MENTDVRCZ
EEENE N2 TOMAIRENED X 5 IZEE)T 5 75,
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NG X B IERAIRE MR T A 2 LR HIN
L7z.

9, TERFEFSIMIEREEC BT 2 BERES =
Mgt L7z, 7%, 7 ANV EN ZJE o BE IR L,
VRCZ200mg/ 81, 1 H 2 [l % §#IRN THG- L7223, 1iH
I3 1.45mg & BEUREICHEL b o/, £2C,
FENIZ VRCZ200mg 2 %5- L, MHIREOHER % 5 L
7o A, 12 MG —#PEC1.69mg T RA L

2ARE % TIEH O1.53mg LK T L7z, 22T, i b
L—VZaREL, H2~3MEhELGTHZ el
5.1 H 300mg/ 1, 400mg/ ol & ¥ L72& 2 A, IfiLH
IIE135.63mg £ Tl L7z, A REDSSh R & 25 72
72®, 300mg/ NI L Tih#E L7z, B-D-7 V7 il
B &l 2 4T o 72 Dayb L IF BB AL L, £ 0% BEE 3 HE
LBBEd 22 eNTEL. Dol ENns, TANLE
WV A NN\ 3 % VRCZ O N R BT 4 5- 3 BfR B
RREHETH D T EARBEE NIz,

BB, YTATOT AV ZNEH DT 7 VAR %
RTINS, 2o L7 RENE A 7V OFEEIC T L
0, =32 R5ICEL LD o7z 0HEFIITEIR L
Lotz Gtk, BMEBRERE TV RZMELL, K58
RPG AT V2= VIZOWTCEE BRI A shb 2 &
PHIFRES NS .
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Pathogenesis of Haemophilus influenzae isolated
from patients with invasive disease

Junichiro Nishi
(Kagoshima University Graduate School of Medical and

Dental Sciences)

Naruhiko Ishiwada
(Medical Mycology Research Center, Chiba University)
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A Y INVEZ YR b IY 7 F VARG ST
IR RGSER A ~ 7V v R E I L PCR
PCI S RRAT % 20 L 7o, I B AT TR R Ak &
HE L7228kkico T, BRE R, A&, Al
MMT%%,A%*74»AFEM,H%E¥ IonT
MEt 247 - 72, BRRE R L U CHRESERDH A )72 & 5
HE CIRAVAEREICRO b, AR E AT L5
B2 & O5EEGIANS {, ERD42.9% % Hd 7. 36IH
TELTBY, FEARM G RO, EHEZ I RLT
GREDE Do 1208, 2B T 7 9 —ERAET TT 5
VBT EXRT V) VIR TH Y, SHERICEEE
7o BTREMEAURIE X 7z, STRIZ28Kk 1 26kk AT 72 o
TBOVEHTH o7z, APRII TR RS L {DWTI
BThy, A VIV UHFREbIBRE IR RS> TV,
A%ﬁ74»AF$m,ﬁ%@?ﬁﬁ%ﬁi%ﬁf%

, WL ER A O o3 S D HESCIERE & DK & T it
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Development of lead compound for new anti-
infective agent from natural resources

Takaaki Kubota
(Showa Pharmaceutical University)

Tohru Gonoi
(Medical Mycology Research Center, Chiba University)
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M THRIL L 72 Verongida H O M A &, HLEE L 72
R ToEFT L T VAT A FTyrokeradine G5 &
O'H % Hi, faEdsE L7z, Tyrokeradine G35 & P H I
Aspergillus niger \Z%F L TR P R EREEZ /R L 7.
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Tyrokeradine G (& Cryptococcus neoformans \ x5 LT b2 0>
HYUBETETEZ R L7z,

F 7z, WHTERILL 72 HyrtiosJ& Dt 2 &, HEEL 72
TEE )4V F=VEBRERHOHFRE AL Y F—LT
)V 711 4 FHyrtinadine B3 X O'C % HLiE, HidEde L
7z. Hyrtinadine B3, Aspergillus niger \Z%f L TEER A2 4L
BRI PE %2R L7z, Hyrtinadine C & Escherichia coli 35 & OF
Bacillus subtilis \ 5 L TR > e PR TG PE 2 R L 72

Stad, BB LR L R I RRY OREE
Mpt L TIT) FETH 5.

R

1) Kubota T, Watase S, Sakai K, Fromont J, Gonoi T,
Kobayashi J: Tyrokeradines G and H, new bromotyrosine
alkaloids from an Okinawan Verongid sponge. Bioorg
Med Chem Lett, 25: 5221-5223, 2015.
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Studies on comparison between clinical and
environmental isolates on relatives of Aspergillus

Jfumigatus

Dai Hirose
(School of Pharmacy , Nihon University)
Takashi Yaguchi
(Medical Mycology Research Center, Chiba University)
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T AN F OV ASE LK B T D D Aspergillus
Sfumigatus DT — IV HIT0 T B i K O BN A R Y
ICHEH SN TS, BRENIZBWTIZIZIhETO
A, PRI ERARSIN TR VORHIRTH L. —
Ji, A fumigatus D BERIZEN O % < ORRIR 75 HERR S

BT, 7V NVEIIHLTHELRH B LML N
Twa. UL, ENOBEE A5 B 2 4 5
WERINEITICRL, TOGMOERIIMHH ST
Wi\, 22T, ENAHo 13D 5 B o 5B & R
A, ZTOREFE B X A2 FAT L, Wk
DR DEEILIEZ AT 72, S ORE, A fumigatus|\Z
WA EE Tld B 5 A R AL D 3R A VW b3 oo 1238 A
5 A fumigatus FIMEECdh 5 A lentulus, A. udagawae, A.
viridinutans % 7BEST A T E N TE , ERNO HRBEERIC
INSHEMAVERLTWD Z MR s N, /2,
EHNESZVENL, 4. lentulus, A. udagawae \Z B\ TR B
X OBREGER D% L I2BWTITCZIZit 233 % D12
Xt LT, A viridinutans \ERIRKE, BBk E % < ORRIC
BWTITCZ, VRCZIZTHHEA BN, b Dtk
BRESAR, BRRKEE QRIBECTH L 2 e h 5, HARMMEE
fEeshs.
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Morphological analyses of keratin degradation
mechanisms by dermatophytes

Tsuyoshi Yamada

(Teikyo University Institute of Medical Mycology)
Takashi Yaguchi, Reiko Tanaka

(Medical Mycology Research Center, Chiba University)
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The 4th Global Network Forum on Infection and Immunity
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[F# D]  International Forum

Chair: Yasuyuki Kato (Medical director, National Center for
Global Health and Medicine)

Cevayir Coban (Professor , IFReC, Osaka University)

“Tissue-specific immunopathology during malaria”

Chair: Mitsutoshi Yoneyama (Professor , Medical Mycology
Research Center, Chiba
University)
Gordon Brown (Professor , The Institute of Medical Sciences,
University of Aberdeen, UK)
“C-type lectins: key players in antifungal immunity”

Chair: Naoki Shimojo (Professor , Graduate School of Medicine,
Chiba University)
Yoshiyuki Goto (Associate Professor , Medical Mycology
Research Center, Chiba University
Visiting Lecturer, The Institute of Medical
Science, The University of Tokyo)

“Innate lymphoid cells regulate intestinal epithelial barrier
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system against bacterial infection”

Chair: Kiyoshi Hirahara (Associate Professor, Graduate School
of Medicine, Chiba University)
Yumiko Imai (Professor, Graduate School of Medicine, Akita
University)
“Dynamic nuclear interactions between influenza virus and its

host”

[Closing Remarks)
Chihiro Sasakawa (Director, Medical Mycology Research
Center, Chiba University

Emeritus Professor, The University of

Tokyo)
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Trinad Chakraborty

(Professor, Institute of Medical Microbiology, Biomedical
Research Centre Seltersberg, Justus-Liebig-University, s M
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Giessen, Germany)
[Exploring the One Health paradigm with antimicrobial

resistance: Insights from genome-based epidemiology]
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“The 5th Global Network Forum on Infection and

of Tokyo)

Tomoyoshi Nozaki

(Director, National Institute of Infectious Diseases)

Eric G. Pamer

[Strategies of herpesviruses to hijack host cell machinery]

(Professor, The Institute of Medical Science, The University

[Unique evolution of mitochondria and metabolism in the

(Head, Memorial Sloan Kettering Cancer Center, New York,

USA)

[Microbiota-mediated defense against intestinal infection]
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