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Preface

Major challenges facing a super-aging society include a rising number of immunocompromised hosts and
patients with pneumonia, particularly chronic obstructive pulmonary disease (COPD). Moreover, the dramatic
increase in worldwide trade concomitant with the spread of severe fungal infectious diseases are being recognized
as key issues within the aging population. The Medical Mycology Research Center (MMRC) at Chiba University
has become increasingly important because it serves dual functions as a research organization as well as promotes
educational activities to raise public awareness. MMRC has been actively engaged in medical mycology research and
related educational activities through partnerships with universities, public institutions, medical institutions, and
pharmaceutical companies. Since 2002, MMRC has been a key institution in the National BioResource Project
(NBRP) and continues to be a leader in the field of pathogenic microbes through collaborations with the University of
Osaka, Nagasaki University, and Gifu University. MMRC continues to support research activities by providing fungal
research resources to expand the understanding of fungal pathogenesis and host innate immune responses. In fact, a
specialty clinical research facility for fungal infection was opened at the Chiba University Hospital in October 2014.
It is important to highlight that in 2015, MMRC underwent a 5-year research activity evaluation by the Ministry of
Education, Culture, Sports, Science, and Technology-Japan (MEXT), and received high commendation including
renewed funding support for the next six years. We, therefore, envision MMRC to be the leading institution for
scientific research excellence in microbiology and immunology, clinical fungal infectious research, and a key resource

for pathogenic fungi and actinomycetales, ultimately advancing the field of medical mycology.

January 21, 2016

Chihiro Sasakawa

Director of MMRC
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Project for Inmune Response in Infections Diseases

WM (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.

# E-I QIS Professor Mitsutoshi Yoneyama
W) % B AET Assistant Professor Koji Onomoto
e EESHAT Adjunct Research Technician Kayoko Takizawa
ok B O FEOEE Research Promotion Technician Michihiko Jogi

Bty wok B WEIRAY X Research Promotion Technician Miyukj Takizawa

1. Viral RNA detection by RIG-I-like receptors

Mitsutoshi Yoneyama', Koji Onomoto', Michihiko Jogi',
Teppei Akaboshi' and Takashi Fujita®®

' Division of Molecular Immunology, Medical Mycology
Research Center, Chiba University, 1-8-1, Inohana, Chuo-
ku, Chiba 260-8673, Japan.” Laboratory of Molecular
Genetics, Institute for Virus Research,’ Laboratory of
Molecular Cell Biology, Graduate School of Biostudies,
Kyoto University, Kyoto 606-8507, Japan

In higher vertebrates, recognition of the non-self signature
of invading viruses by genome-encoded pattern recognition
receptors initiates antiviral innate immunity. RLRs detect
viral RNA as a non-self pattern in the cytoplasm and activate
downstream signaling. Detection of viral RNA also activates
stress responses resulting in stress granule-like aggregates,

which facilitate RLR-mediated antiviral immunity. Among

the three RLR family members RIG-I and melanoma
differentiation-associated gene 5 (MDAS5) recognize distinct
viral RNA species with differential molecular machinery and
activate signaling through mitochondrial antiviral signaling
(MAVS, also known as IPS-1/VISA/Cardif), which leads to
the expression of cytokines including type I and III interferons
(IFNs) to restrict viral propagation. In this review, we
summarize recent knowledge regarding RNA recognition and

signal transduction by RLRs and MAVS/IPS-1.

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 and Mitsutoshi

Yoneyama

We demonstrated that viral infection induces RIG-I to

accumulate in cytoplasmic granular-like structure, antiviral
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stress granule (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-I.
Michihiko Jogi and Mitsutoshi Yoneyama

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 vitro reconstitution system for
RIG-I activation and examined whether viral RNP can
activate RIG-I in vifro. 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 (+RIG-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).

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

RLRs are viral RNA sensors to initiate antiviral innate

immunity, including gene activation of type I and III IFNG.
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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 growth inhibition of the cells in IFN-independent
manner. We are trying to reveal the molecular machinery for

this RLR-induced growth inhibition.

5. Identification of new innate immune receptor (s) for

fungal infection.
Mitsutoshi Yoneyama

Pattern recognition receptors (PRRs), such as RLRs,
recognize pathogen-associated molecular patterns (PAMPs)
and initiate innate immune responses. Although it is well
known that the fungal cell wall components, B-glucans and
@-mannans, are recognized by the C-type lectin receptors
(CLRs), Dectin-1 and Dectin-2, respectively, it remains
to be determined how another fungal cell wall component,
chitin, is recognized by innate immune receptor (s). We
are trying to identify a novel PRR(s), which is responsible
for chitin recognition in anti-fungal innate responses. This
work was supported by JSPS KAKENHI, Grant-in-Aid for
Challenging Exploratory Research (26670209).

Publications

1) Tijima S, Matsuura K, Watanabe T, Onomoto K, Fujita T,
Ito K, Tio E, Miyaki'T, Fujiwara K, Shinkai N, Kusakabe
A, Endo M, Nojiri S, Joh T, Tanaka Y. Influence of
genes suppressing interferon effects in peripheral blood
mononuclear cells during triple antiviral therapy for
chronic hepatitis C. PLoS One, 10:¢0118000, 2015.

2) Okazaki T, Higuchi M, Takeda K, Iwatsuki-Horimoto
K, Kiso M, Miyagishi M, Yanai H, Kato A, Yoneyama
M, Fujita T, Taniguchi T, Kawaoka Y, Ichijo H, GotoY.
The ASK family kinases differentially mediate induction
of type I interferon and apoptosis during the antiviral
response. Sci Signal, 8:ra78, 2015.

3) Yoneyama M, Jogi M, Onomoto K. Regulation of

LR PEAIE L > & — il 81958 2015



antiviral innate immune signaling by stress-induced RNA Viral RNA detection by RIG-I-like receptors. Curr Opin
granules. | Biochem, in press. Immunol, 32:48-53, 2015.
4) Yoneyama M, Onomoto K, Jogi M, Akaboshi T, Fujita T.
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Project for Cytokine Research

WM (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.
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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 260-8673, Japan

Dectin-1 and Dectin-2 are type II transmembrane
proteins of the C-type lectin family with single carbohydrate
recognition domains (CRDs) in their extracellular region.
They are expressed mainly in dendritic cells and macrophages.
Dectin-1 recognizes 5-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

Associate Professor
Research Assistant Professor
Research Promotion Technician

Research Promotion Technician

Shinobu Saijo
Rikio Yabe
Masako Morimoto

Tomoaki Suzuki

domain family member 9 (CARD9)-nuclear factor-kB axis,
resulting in the activation of various genes including those
encoding pro-inflammatory cytokines. Both -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.

6 THRY BREEFWEL Y S - H19% 2015



2. Inhibition of Dectin-1 Signaling Ameliorates Colitis
by Inducing Lactobacillus-Mediated Regulatory T Cell

Expansion in the Intestine.

Tang C', Kamiya T', LiuY?, Kadoki M', Kakuta S°,
Oshima K*, Hattori M, Takeshita K°, Kanai T®, Saijo S°,
Ohno N7, Iwakura Y'.

" Center for Animal Disease Models, Research Institute for
Biomedical Sciences, Tokyo University of Science, Noda,
Chiba 278-0022, Japan; Center for Experimental Medicine
and Systems Biology, Institute of Medical Science, The
University of Tokyo, Minato-ku, Tokyo 108-8639, Japan

* Center for Animal Disease Models, Research Institute for
Biological Sciences, Tokyo University of Science, Chiba
278-0022, Japan.

? Graduate School of Agricultural and Life Sciences, The
University of Tokyo, Bunkyo-ku, Tokyo 113-8657, Japan.

! Graduate School of Frontier Sciences, The University of
Tokyo, Kashiwa, Chiba 277-8561, Japan.

® Department of Internal Medicine, Keio University School of
Medicine, Tokyo 160-5882, Japan.

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

Japan.

Dectin-1, the receptor for B-glucans, protects the host
against fungal infection; however, its role in intestinal immu-
nity is incompletely understood. We found that Dectin-1-de-
ficient (Clec7a”) mice were refractory to both dextran
sodium sulfate (DSS)- and CD45RB (high) CD4* T cell-
induced colitis, and that this resistance was associated with an
increase in regulatory T (Treg) cells. The proportion of lac-
tobacilli, especially Lactobacillus murinus, in the commensal
microflora was increased in Clec7a” mouse colons, and
accompanied by a decrease in antimicrobial peptides induced
by Dectin-1 signaling. L. murinus colonization increased
Treg cells in the colon. Oral administration of laminarin, a
Dectin-1 antagonist, suppressed the development of DSS-
colitis, associated with an increase of L. murinus and Treg
cells. Human patients with inflammatory bowel disease were

found to have a decreased proportion of closely related
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Lactobacillus species. These observations suggest that
Dectin-1 regulates the homeostasis of intestinal immunity by
controlling Treg cell differentiation through modification of

microbiota.

3. IL-1 receptor antagonist-deficient mice develop

autoimmune arthritis due to intrinsic activation of IL-

17-producing CCR2*V76+70 T cells.

Akitsu A', Ishigame H?, Kakuta S?, Chung SH', Ikeda
S?, Shimizu K', Kubo S', Liu Y?, Umemura M*, Matsu-
zaki G*, Yoshikai Y*, Saijo S°, Iwakura Y.

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

* Center for Animal Disease Models, Research Institute for
Biological Sciences, Tokyo University of Science, Chiba
278-0022, Japan.

* Tropical Biosphere Research Center, University of the
Ryukyus, Okinawa 903-0213, Japan.

"Research Center for Prevention of Infectious Diseases,
Medical Institute of Bioregulation, Kyushu University,
Fukuoka 812-8582, Japan.

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

Japan.

Interleukin-17 (IL-17)-producing 70 T (7617) cells have
been implicated in inflammatory diseases, but the underlying
pathogenic mechanisms remain unclear. Here, we show that
both CD4%and 7617 cells are required for the development of
autoimmune arthritis in IL-1 receptor antagonist (IL-1Ra)
-deficient mice. Specifically, activated CD4* T cells direct
0 T-cell infiltration by inducing CCLZ2 expression in joints.
Furthermore, IL-17 reporter mice reveal that the V6™ subset
of CCR2* 76 T cells preferentially produces IL-17 in
inflamed joints. Importantly, because IL-1Ra normally
suppresses IL-1R expression on 70 T cells, IL-1Ra-deficient
mice exhibit elevated IL-1R expression on V76* cells, which
play a critical role in inducing them to produce IL-17. Our

findings demonstrate a pathogenic mechanism in which

LR PEAIE L > & — il 81958 2015 7



adaptive and innate immunity induce an autoimmune disease

in a coordinated manner.

Publications

1) Akitsu A, Ishigame H, Kakuta S, Chung SH, Tkeda S,
Shimizu K, Kubo S, LiuY, Umemura M, Matsuzaki G,
Yoshikai Y, Saijo S, Iwakura Y. IL-1 receptor antagonist-
deficient mice develop autoimmune arthritis due to
intrinsic activation of IL-17-producing CCR2*V76*16 T
cells. Nat Commun. 6:7464. 2015.

2) Herbst S, Shah A, Mazon Moya M, Marzola V, Jensen
B, Reed A, Birrell MA, Saijo S, Mostowy S, Shaunak S,
Armstrong-James D. Phagocytosis-dependent activation
of a TLR9-BTK-calcineurin-NFAT pathway co-ordinates
innate immunity to Aspergillus fumigatus. EMBO Mol
Med. 7:240-58. 2015.

3) 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.
2015 online ahead.

4) Murayama MA, Kakuta S, Inoue A, Umeda N,
Yonezawa T, MaruhashiT, Tateishi K, Ishigame H, Yabe
R, Ikeda S, Seno A, Chi HH, Hashiguchi Y, Kurata
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R, TadaT, Kubo S, Sato N, LiuY, Hattori M, Saijo S,
Matsushita M, Fujita T, Sumida T, Iwakura Y. CTRP6
is an endogenous complement regulator that can effectively
treat induced arthritis. Nat Commun. 6:8483. 2015.

5) Nakamura Y, Sato K, Yamamoto H, Matsumura K,
Matsumoto I, Nomura T, Miyasaka T, Ishii K, Kanno
E, Tachi M, Yamasaki S, Saijo S, Iwakura Y, Kawakami
K. Dectin-2 deficiency promotes Th2 response and mucin
production in the lungs after pulmonary infection with
Cryptococcus neoformans. Infect Immun. 83:671-81.
2015.

6) Tang C, KamiyaT, LiuY, Kadoki M, Kakuta S, Oshima
K, Hattori M, Takeshita K, KanaiT, Saijo S, Ohno N,
Iwakura Y. Inhibition of Dectin-1 Signaling Ameliorates
Colitis by Inducing Lactobacillus-Mediated Regulatory
T Cell Expansion in the Intestine. Cell Host Microbe.
18:183-97. 2015.

7) 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. @-Mannan induces Th17-mediated pulmo-
nary graft-versus-host disease in mice. Blood. 125:3014-
23. 2015.
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Project for Host-Microbial Interactions in Symbiosis and Pathogenesis

WEZEBEE (Summary)

B G R AEPUR L NMIE - Bl % E2 SR PIURICH IR SN TO R LHETH L. h
S IBOPUFIIAILG 57280, BHE TN & LRI A U 2235 P 2 DERR
U, FEmE ey & 34 2 IR 2 8K T % 2 & THE OMHETMRICHF S LTwd . ZolhNmE
T & oI ERBROMEEX, SOETEERBICRES NI GHEED AL ST, IBMRHEREE LSk
PIETIED RN E 2B 2 0, lBNBEW E DIEY X7 AR5 Ee & BRI X 2 B4
WHRH Y A7 22052 LRERLGETDHL. A7V =7 TR, HELBENMRR O
WT-THh 0 IEE LSRR a1, 2 -7 23— ZAOFES X TR ZI S 2L, B
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Gastrointestinal tract is a unique organ which is constitutively exposed by various antigens including
dietary materials and commensal bacteria and fungi. In order to exclude pathogens and create symbiotic
environment to non-pahogenic microorganisms, intestinal epithelial cells (ECs) and immune cells contribute
to establish homeostasis of intestinal microenvironment. Disruption of symbiotic relationship between host
and commensals predisposes 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 inductive and
regulatory mechanism of epithelial @1, 2-fucose which is a symbiotic factor between host and commensal
bacteria. We further investigate the role of commensal microbes in the establishment of intestinal homeostasis
and develop novel therapeutic approaches for the treatment of diseases caused by the disruption of intestinal
homeostasis.

;
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1. IL-10-producing CD4* T cells negatively regulate
fucosylation of epithelial cells in the gut

Yoshiyuki Goto"?, Aayam Lamichhane®, Mariko Kamioka®,
Shintaro Sato’, Kenya Honda*’, Jun Kunisawa® and Hiroshi

Kiyono **

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

? Division of Mucosal Symbiosis, International Research and
Development Center for Mucosal Vaccine, Institute for
Medical Science, The University of Tokyo, Tokyo 108-8639,
Japan

I

Associate Professor

Yoshiyuki Goto

*Division of Mucosal Immunology, Department of
Microbiology and Immunology, The Institute of Medical
Science, The University of Tokyo, Tokyo 108-8639, Japan

*RIKEN Center for Integrative Medical Sciences (IMS),
Kanagawa 230-0045, Japan

*Laboratory of Vaccine Materials, National Institute of
Biomedical Innovation, Osaka 567-0085, Japan

® Core Research for Evolutional Science and Technology,

Japan Science and Technology Agency, Saitama 332-0012,
Japan
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al, 2-fucosylated glycan expressed on the intestinal epithelial
surfaces contributes to regulate gut homeostasis by serving
as a nutrient source for some species of commensal bacteria.
However, the detail mechanism of the regulation of epithelial
al, 2-fucose is still unknown. We showed that epithelial
fucosylation is negatively regulated by IL-10-producing
CDA4* T cells. The number of fucosylated ECs was increased
in mice lacking T cells, especially those expressing a8 T
cell receptor (TCR), CD4, and IL-10. No such effect
was observed in mice lacking B cells and other subsets to
T cells. Adoptive transfer of TCRa chaint CD4+ T cells
from normal mice, but not IL-10-deficient mice, normalized
epithelial fucosylation. These findings suggest that IL-10
produced by CD4* T cells contribute to the maintenance of
the fucosyation of ECs.

2. The role of commensal bacteria and fungi against

infection of pathogenic microorganisms
Yoshiyuki Goto"?

' Division of Molecular Immunology, Medical Mycology
Research Center, Chiba University, Chiba 260-8673, Japan
* Division of Mucosal Symbiosis, International Research and
Development Center for Mucosal Vaccine, Institute for

Medical Science, The University of Tokyo, Tokyo 108-8639,
Japan

In our gastrointestinal tract, numerous numbers of bacteria

and fungi peacefully colonize and create mutual relationship

10 I

s
i
&
n

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 our study, we
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.

Publications

1) Farkas AM*, Panea C*, Goto Y*, Nakato G, Galan-Diez
M, Narushima S, Honda K and Ivanov II. Colonization
and induction of Th17 cells by segmented filamentous
bacteria in the murine intestine. J Immunol Methods, 421:
104-111. 2015 *equally contribution

2) Goto'Y, Kurashima Y, Kiyono H. The gut microbiota and
inflammatory bowel disease. Curr Opin Rheumatol, 27:
388-396, 2015.

3) Goto Y, Lamichhane A, Kamioka M, Sato S, Honda
K, Kunisawa J and Kiyono H. IL-10-producing CD4* T
cells negatively regulate fucosylation of epithelial cells in
the gut. Sci Rep, 5:15918, 2015

4) Panea C, Farkas AM, Goto Y, Abdollahi-Roodsaz S,
Lee C, Koscso B, Gowda K, Hohl TM, Bogunovic M
and Ivanov II. Intestinal Monocyte-Derived Macrophages
Control Commensal-Specific Th17 Responses. Cel/ Rep,
12: 1314-1324, 2015.
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Candida glabrata phenome project

WM (Summary)

WRVERERE S ¥ V5 - 7575 — 5 ORIAFSEREER L, WEYEICES 2 85 F 0% & #hE

JEERT 2 & ITHIEH ORI Z 1T .

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.

" # B OHfE G Associate Professor Hiroji Chibana
ok W B EE FE Research Technician Azusa Takahashi
BOE B % EEFEFL Research Assistant Professor Michiyo Sato
rovrF7xa— 0O IFEAE Grand Fellow Masashi Yamaguchi
o 7 8B T H Researcher Jun Uno

% 8 W % B A% 1% 1)) Guest Researcher Catarina Costa
o w2 fHH EF Research Promotion Technician Yuko Aida
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Objectives: Opportunistic infections caused by Candida
glabrata is increasing because this yeast can be resistant to
currently used antifungal drugs. Thus the development of
new antifungal drugs preferentially focused on C. glabrata is
required. Our goal was to validate drug targets using an in
vivo gene regulation system, based on a tetracycline promoter
switch (Tet-off) to control selected gene expression, and an
insect model of infection.

Methods: C. glabrata mutant strains were created using a
Tet-off promoter switch targeting each of several individual
genes (ERG1, ERG7, ERG11, ERG25, ERG26 and
ERG27) in the synthetic pathway of the essential cell
membrane component ergosterol, as well as TAH1¢8

encoding the flavoprotein involved in the cytosolic Fe-S
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protein assembly machinery and nitric oxide synthesis, and
TUB2, encoding beta-tubulin. The mutants’ ability to cause
infection in a silkworm infection model was determined in the
presence and absence of tetracycline and survival determined
at intervals over a three days period.

Results: For all mutants, survival was significantly greater
for groups of infected worms treated with tetracycline than
for untreated groups, indicating that all the genes tested were
required for virulence.

Conclusions: Given the low homology of the gene products
of ERG25, ERG26, ERG27 and TAHIS in Candida species
with equivalent human proteins, our study has identified their
potential as targets for Candida-specific antifungal drugs and
the product of ERG25 in C. glabrata may also represent a
target to develop an antifungal drug with a wide spectrum of
activity with expected effect against Aspergillus, Coccidioides,
Cryptococcus and Trichophyton.

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

Pais P!, Costa C', Pires C', Shimizu K?, Chibana H?,
Teixeira MC'.

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

* Medical Mycology Research Center (MMRC), 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
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
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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 CAGLOE03674g) 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
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.
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3. The Ubiquitin Ligase SCFUccl Acts as a Metabolic
Switch for the Glyoxylate Cycle

Nakatsukasa K", Nishimura T", Byrne SD', Okamoto M?,
Takahashi-Nakaguchi A?, Chibana H?, Okumura F',

Kamura T"

! Division of Biological Sciences, Graduate School of Science,
Nagoya University, Nagoya, Aichi 464-8602, Japan,

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

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.
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1. Drugresistance of fungi

Epidemiology of azole-resistant Aspergillus fumigatus

and the mechanism of resistance.

(Akira Watanabe, Daisuke Hagiwara, Katsuhiko Kamei)

Among clinical isolates of Aspergillus fumigatus deposited
to MMRC from 2000, 18 strains revealed to have azole
resistance. Of these strains, 13 had point mutation (s) in their
¢yp514 gene, which encodes the ¢yp514 enzyme responsible
for one of the step in ergosterol biosynthesis. Most notably,
strain harboring TR46/Y121F/T289A mutations in
cyp514 was firstly detected in Japan. TR46/Y121F/T289A
mutations are thought to be accounted for by fungicide
used in agriculture, and the strains with the mutations have
been found from both environment and patients worldwide,
particularly in Europe. This finding may have a strong impact
in treatment strategy of aspergillosis.
Moreover, strains with G448S mutation in cyp574 become
the most common for last few years. The strains with
(G448S are resistant to voriconazole, and all of the strains
were isolated from the patients given voriconazole. The
relationship between this mutation and voriconazole exposure

in vivo is unclear but warrants examination.
2. Pathogenicity of fungi

Functional analysis of the novel transcription factor
AtrR regulating an ergosterol biosynthesis pathway in
Aspergillus fumigatus.

(Daisuke Hagiwara, Akira Watanabe, Katsuhiko Kamei)

Treatment of aspergillosis caused by Aspergillus fumigatus
is confronted with an increasing drug resistance problem.
This is a non-negligible situation where the strain resistant
to azoles, the major antifungal drugs for aspergillosis,
has been widely disseminated in the world. To elucidate
mechanisms underlying azole resistance, we identified the
novel transcriptional factor whose deletion mutant showed
hypersensitivity to azole in 4. fumigatus. The fungal-specific
C6-type transcription factor AtrR was found to regulate the

expression of the genes related to ergosterol biosynthesis,

including cyp514 encoding a target protein of azoles. The
atrR deletion mutant showed impaired growth under hypoxic
condition and attenuation in virulence in mice infection model
for aspergillosis. These results were in accordance with the
phenotypes for the mutant of StbA that was well characterized
as a direct regulator for cyp514 gene. Notably, AtrR was
responsible for the expression of ¢dr1B that encodes an ABC
transporter related to azole resistance, whereas SrbA was not
involved in the regulation. According to the significance of
AtrR in azole resistance mechanism, we deleted the a#7R gene
in a clinically isolated itraconazole resistant strain harboring
a mutant cyp514 (G54R), resulting in a hypersensitivity
to any azole drugs. Together with the result, AtrR plays a
pivotal role in azole resistance mechanism co-regulating the
drug target (cyp514) and putative drug efflux pump (CdrlB),

regardless of the resistance mutation in cyp514.

Investigation of conidia-specific secondary metabolites

in Aspergillus fumigatus.
(Daisuke Hagiwara, Katsuhiko Kamei)

Transcriptomic analyses for resting and germinated

conidia of Aspergillus species.
(Daisuke Hagiwara, Katsuhiko Kamei)

Relationship between the infection type of fusariosis

and cryptic species of Fusarium solani species complex

(FSSC).

(Yasunori Muraosa, Misato Oguchi, Maki Yahiro, Akira
Watanabe, Katsuhiko Kamei)

Species belonging to the genus Fusarium are well known
as major plant pathogens and soil habitants. For humans,
Fusarium species are common pathogenic fungi that cause
superficial and disseminated deep-seated infection, the latter
of which could be life-threatening. Fusarium solani species
complex (FSSC) which is a group of morphologically cryptic
species is known to be the most common causative agents in
fusariosis. Although FSSC is known to be the major cause

of human fusariosis, the complex consists of several cryptic
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species, and the relationship between the infection types
(superficial and disseminated) and the species in FSSC has
not been clarified. We have re-identified 79 Fusarium clinical
isolates recovered from superficial and disseminated fusariosis
by sequencing of elongation factor 1 alpha (EF-1 alpha) gene
and are analyzing the relationship between the infection types

and the causative species.
3. Development of diagnostic methods

Detection of Histoplasma capsulatum from clinical
specimens by cycling probe-based real-time PCR and
nested real-time PCR.

(Yasunori Muraosa, Maki Yahiro, Akira Watanabe,
Katsuhiko Kamei)

We developed new cycling probe-based real-time PCR and
nested real-time PCR assays for the detection of Histoplasma
capsulatum that were designed to detect the gene encoding
N-acetylated @ -linked acidic dipeptidase (NAALADase),
which we previously identified as an H. capsulatum antigen
reacting with sera from patients with histoplasmosis. Both
assays specifically detected the DNAs of all H. capsulatum
strains but not those of other fungi or human DNA. The
limited of detection (LOD) of the real-time PCR assay
was 10 DNA copies when using 10-fold serial dilutions of
the standard plasmid DNA and 50 DNA copies when using
human serum spiked with standard plasmid DNA. The
nested real-time PCR improved the LOD to 5 DNA copies
when using human serum spiked with standard plasmid
DNA, which represents a 10-fold higher than that observed
with the real-time PCR assay. To assess the ability of the
two assays to diagnose histoplasmosis, we analyzed a small
number of clinical specimens collected from five patients with
histoplasmosis, such as sera (n =4), formalin-fixed paraffin-
embedded (FFPE) tissue (n=4), and bronchoalveolar lavage
fluid (BALF) (n =1). Although clinical sensitivity of the
real-time PCR assay was insufficiently sensitive (33%), the
nested real-time PCR assay increased the clinical sensitivity
(77%), suggesting it has a potential to be a useful method
for detecting H. capsulatum DNA in clinical specimens.
(Published in Med Mycol, 2015 Dec 24. pii: myv106. [Epub
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ahead of print])
4. Phosphate regulation in Cryptococcus neoformans

(Akio Toh-e, Katsuhiko Kamei)

By BLAST searches using the amino acid sequences of the
components of the PHO system of Saccharomyces cerevisiae
(Sc), we found potential counterparts to ScPHO genes
in C. neoformans, namely, acid phosphatase (CnPHO2),
the cyclin-dependent protein kinase (CDK) inhibitor
(CnPHO81), Pho85-cyclin (CnPHO80), and CDK
(CnPHOS85). Disruption of each candidate gene, except
CnPHOSS, followed by phenotypic analysis, identified most
of the basic components of the CnPHO system. We found
that CnPHOSS5 was essential for the growth of C. negformans,
having regulatory function in the CnPHO system. Genetic
screening and ChIP analysis, showed that CnPHO4 encodes
a transcription factor that binds to the CnPHO genes in a
Pi-dependent manner. By RNA-seq analysis of the wild-
type and the regulatory mutants of the CnPHO system, we
found C. neoformans genes whose expression is controlled
by the regulators of the CnPHO system. Thus the CnPHO
system shares many properties with the ScPHO system, but
expression of those CnPHO genes that encode regulators
is controlled by phosphate starvation, which is not the case
in the ScPHO system (except ScPHO81). We also could
identify some genes involved in the stress response of the
pathogenic yeast, but CnPHO4 appeared to be responsible

only for phosphate starvation.

5. Improvement of experimental methods in Cryptococcus

neaformans

(Akio Toh-e, Katsuhiko Kamei)

Cryptococcus neoformans, a basidiomycetous human
pathogenic yeast, has been widely used in research fields in
medical mycology as well as in basic biology. Gene cloning or
identification of the gene responsible for a mutation of interest
is a key step for functional analysis of a particular gene. The
availability, therefore, of the multiple methods for cloning is
desirable. We proposed a method for a mapping-based gene

identification/cloning (positional cloning) method in C.
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neoformans.

6. Biosynthetic pathway of sulfur-containing amino acids

in Cryptococcus neoformans

(Akio Toh-e, Katsuhiko Kamei)

We elucidated a unique feature of sulfur metabolism
in C. neoformans. C. neoformans produces cycteine solely
by the serine pathway that consists of serine-o-acetyl
transferase and cysteine synthase. We identified the gene
encoding the enzyme catalyzing the former reaction as
CYS2 (CNE02740) and that catalyzing the latter reaction
as CYS7 (CNL05880). A disruptant of either gene is
viable and requires cysteine. Methionine practically did not
suppport the growth of the ¢ys? strain and cysteine did not
support the growth of the methionine auxotroph, the mer2
strain, either. These results indicate that the both directions
of the transsulfuration pathway are not functional in C.
neoformans. This fact explains why methionine is a poor
sulfure source in C. negformans; hydrogen sulfide is believed
to be prodouced from methionine via the transsulfuration
pathway. Among the genes participating in the reactions
from homoserine to methionine, the gene corresponding to
the Saccharomyces cerevisiae MET17 has not been identified in
C. neoformans. By genetic analysis of Met™ mutants obtained
by Agrobacterium tumefaciens-mediated mutagenesis, we found
that CNc01220 is C. neoformans version of MET17. The
¢ys1 strain lost pathogenicity against mice and mammals do
not have cysteine synthase, indicating that cysteine synthase,
serine-o-acetyltransferease as well, is a promising target for

anti-Cryprococcus-drug development.
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Project for Host Response Network of Bacterial Infection

WFFERE% (Summary)
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Research Focus

(I) Dissecting the molecular mechanisms of systemic infection and persistent infection by facultative
intracellular bacteria through the study of Salmonella-host interplay: We focus on the Salmonella effectors,
which we have identified through a meta-analytic approach to the accurate prediction of effectors, to
elucidate the dynamic interplay with their host targets and bacterial strategies for withstanding the host
innate- and acquired-immune systems.

(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.

(ITT) 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 ATPase 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

S I NI Professor Tomoko Yamamoto
oM ok B B4 5 FE T Research Promotion Technician Yuriko Nomura
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1. Host response network of Salmonella infection:
Suppression of humoral immune memory by Salmonella

persistent infection
Tomoko Yamamoto', Akiko Takaya® and Koji Tokoyoda®

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

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

? German Rheumatism Research Center Berlin, Germany

Salmonella can escape from the host immune surveillance
and thereby cause persistent infection. It has been reported
that Salmonella is resident in myeloid cells of host organs.
Since most myeloid cells are short-lived, Sa/monella is assumed
to relocate to new myeloid cells via fluid for the persistence
in the host. However, it remains unknown how Salmonella
escapes from humoral immunity, especially antibodies in fluid.
We showed that the great majority (280%) of bone marrow
IgG-secreting plasma cells was diminished within 4 days
after intraperitoneal and oral infection of live Lon-deficient
attenuated Salmonella, whereas bone marrow IgM-secreting
and splenic IgG-secreting plasma cells were unaffected. The
infection also reduced total IgG titers in serum, resulting in
impaired production of previously-generated antibodies against
Salmonella. This selective diminishment was also induced
by culture supernatants from Salmonella but not Escherichia
coli within 24 hours after intraperitoneal injection. From the
results that the culture supernatant depleting ligands for Toll-
like receptors, lipopolysaccharide and flagellin, reduced the
plasma cells, we suggest that Sa/monella-specific component
is involved in the reduction of IgG-secreting plasma cells in
the bone marrow. Salmonella also reduced B cell precursors
in the bone marrow and presumably blocked the provision of
B cells for the periphery. Thus, Salmonella inhibits humoral
immunity targeting the secretion of antibodies and provision
of new B cell subsets. To identify a Sa/monella component
reducing IgG-secreting plasma cells and B cell precursors in
the bone marrow, genetical and biochemical studies are now

in progress.
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2. 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 Miyamoto*, Kentaro Oka' and
Motomichi Takahashi*

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

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

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

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

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
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. To attain the goal, we
initially analyzed the whole genomes of various iNTS strains
isolated in Sub-Saharan Africa during the period 2011-2014

using next generation sequencing.
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3. RNA epigenetics and bacterial susceptibility to

ribosome-targeting antibiotics

Tomoko Yamamoto', Akiko Takaya®, Naruhiko Ishiwada’

and Tsutomu Suzuki’

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

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

? Project to link infection control and prevention, Medical
Mycology Research Center, Chiba University

' Department of Chemistry and Biotechnology, Graduate
School of Engineering, University of Tokyo

In prokaryotic cells, ribosomal RNAs (rRNAs) undergo
specific post-transcriptional modifications, i.e. epigenetic
alterations, by a wide variety of enzymes during maturation.
Most of modified residues of the 23S rRNA are clustered
around the nascent peptide exit tunnel, which starts at the
peptidyl transferase center (PTC) and spans the body of the
large ribosomal subunit. We have found that some of post-
transcriptional modifications of 23S rRNA are essentially
responsible for bacterial susceptibility to several ribosome
PTC-targeting antibiotics.

(i) Interplay between two rRNA methylations responsible
for telithromycin (TEL) susceptibility: Inactivation of the
intrinsic methyltransferases RImA", which methylates the
N-1 position of nucleotide G748 located in helix 35 of
domain IT of 23S rRNA, resulted in increased resistance of
Streptococcus pneumoniae to TEL, a member of ketolides.
Primer extension analysis showed the degree of methylation at
G748 in all TEL-resistant mutants is significantly reduced by
a mutation in the gene encoding RImA". Adenine at position
752 in a loop of helix 35 from positions 745 to 752 is involved
in binding to the ribosome of TEL. RNA footprinting and
the molecular modeling study have suggested that the
methylation of G748 enhances binding of TEL to A752 and
thereby contributes to the stable interaction of TEL with
domain II of 23S rRNA. This novel finding shows that
methylation of G748 by RImA" renders S. pneumoniae TEL-
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susceptible. Moreover, we have found that another intrinsic
methylation of the adjacent uridine at position 747 enhances
G748 methylation by RImA". U747 and another nucleotide,
U1939, were methylated by the dual-specific methyltransferase
RImCD encoded by SP_1029. Inactivation of RImCD
reduced N1-methylated level of G748 by RImA" in vivo,
leading to TEL resistance. In vitro methylation of rRNA
showed that RImA" activity was significantly enhanced by
RImCD-mediated pre-methylation of 23S rRNA. These
results suggest that RImCD-mediated U747 methylation
promotes efficient G748 methylation by RImA", thereby
facilitating TEL binding to the ribosome (published).

(ii) Intrinsic rRNA methylation responsible for linezolid
(LZD) susceptibility: The defects of the gene encoding
intrinsic RImN which methylates 23S rRNA nucleotide
A2503 were revealed to link to the resistance to LZD, the
first agent of oxazolidinone class, in clinical isolates of
Staphylococcus.

From these findings, we hypothesize that the epigenetic
alterations of 23S rRNA are possibly involved in the bacterial
susceptibility to a wide variety of ribosomal PTC-targeting
antibiotics. This study will provide innovative perspectives on

selecting antibacterial targets and developing antibiotics.

4. Identification and development of anti-persister

compounds as a new class of antibiotics

Tomoko Yamamoto', Akiko Takaya®, Yuriko Nomura', and
Walid Houry®

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

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

* Department of Biochemistry, University of Toronto, Canada

Chronic infections are difficult to treat with antibiotics,
which kill bacteria by corrupting their targets but these are
inactive in dormant persisters, leading to tolerance. We
reasoned that a compound capable of corrupting a target

in dormant, energy-deprived cells will kill persisters. Our
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previous studies on the energy-dependent ClpXP-protease
allowed us to hypothesize that the dysregulation of proteolysis
by activation of ClpP core in the absence of the regulatory
ClpX ATPase 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. To
identify those compounds, we initially established a system
for evaluating ClpP proteolysis in vitro and have been
conducting high-through-put screening by exploiting various
chemical libraries. Very recently, we have found that one
of such compounds, ACPbl (ACP: Activators of Self-
Compartmentalizing Protease) originally showing no anti-
microbial activity can kill a variety of bacteria under certain

condition.

Publications

1) Hirai S, Yokoyama E, Etoh Y, Seto J, Ichihara
S, Suzuki Y, Maeda E, Sera N, Horikawa K, Sato
S, Yamamoto T. Putative classification of clades of
enterohemorrhagic Escherichia coli O157 using an IS-
printing system. Lett Appl Microbiol. 61:267-273.
2015.

2) 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
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pediatric patient. J Infect Chemother. doi:10.1016/
j.jiac.2015.10.004. 2015.
3) Matsui H, Fukiya S, Kodama-Akaboshi C, Eguchi
M, Yamamoto T. Mouse models for assessing the cross-
protective efficacy of oral non-typhoidal Salmonella
vaccine candidates harbouring in-frame deletions of the
ATP-dependent protease lon and other genes. ] Med
Microbiol. 64:295-302. 2015.
Shoji T, Takaya A, Sato Y, Kimura S, Suzuki T,
Yamamoto T: RImCD-mediated U747 methylation
promotes efficient G748 methylation by methyltransferase
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RImA" in 23S rRNA in Streptococcus pneumoniae;
interplay between two rRNA methylations responsible for
telithromycin susceptibility. Nucleic Acids Research,
43:8964-7972. 2015.

5) Takaya A, Kimura A, Sato Y, Ishiwada N, Watanabe
M, Matsui M, Shibayama K, Yamamoto T. Molecular
characterization of linezolid-resistant coagulase-negative
Staphylococcus isolates in Japan. J. Atimicrob. Chemother.
70:658-63. 2015.

6) Takeuchi M, Yamamoto T. Apoptosis induced by
NAD depletion is inhibited by KN-93 in a CaMKII-
independent manner. Exp Cell Res. 335:62-67. 2015.

7) WARKT 7T A3 R K 2 SEA VO R R
ERERNIEY: c ~ 2 ug A4 N/ M7 A4 Rk, 1k
FIRD o, 31:1458-1468. 2015.
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Project for Molecular Signaling Analysis

WM (Summary)
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We are conducting basic research on the molecular and cellular biology of pathogenic fungi using, mainly,

biochemistry and molecular biology methods based on gene and protein science.

1) Molecular and cellular analysis of cell cycle regulation and hypoxic adaptation in Cryptococcus neoformans.

2) Analysis of biosynthesis and physiological function of nitric oxide (NO) in pathogenic fungi.

3) Functional analysis of mycovirus protein.

VAt o MAVES E || I N i

1. Identification of genes involved in the phosphate

metabolism in Cryptococcus neoformans.

Akio Toh-e', Misako Ohkusu', Hao-Man Li', Kiminori
Shimizu', Azusa Takahashi-Nakaguchi', Tohru Gonoi'
Susumu Kawamoto', Yu Kanesaki® Hirofumi Yoshikawa*?,

Masafumi Nishizawa*

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

*NODAI Genome Research Center, Tokyo University of
Agriculture, Tokyo, Japan

* Department of Bioscience, Tokyo University of Agriculture,
Tokyo, Japan

‘Department of Microbiology and Immunology, Keio
University School of Medicine, Tokyo, Japan

Cryptococcus neoformans is a pathogenic basidiomycetous
yeast that can cause life-threatening meningoencephalitis in
immuno-compromized patients. To propagate in the human

body, this organism has to acquire phosphate that functions in

Guest Professor + Grand Fellow

Susumu Kawamoto

cellular signaling pathways and is also an essential component
of nucleic acids and phospholipids. Thus it is reasonable
to assume that C. neoformans (Cn) possesses a phosphate
regulatory system (PHO system) analogous to that of other
fungi. By BLAST scarches usingthe amino acid sequences of
the components of the PHO system of Saccharomyces cerevisiae
(Sc), we found potential counterparts to SCPHO genes
in C. neoformans, namely, acid phosphatase (CnPHO2),
the cyclin-dependent protein kinase (CDK) inhibitor
(CnPHO81), Pho85-cyclin (CnPHO80), and CDK
(CnPHOS85). Disruption of each candidate gene, except
CnPHOS5, followed by phenotypic analysis, identifiedmost
of the basic components of the CnPHO system. We found
that CnPHOS5 was essential for the growth of C. negformans,
having regulatory function in the CnPHO system. Genetic
screening and ChIP analysis, showed that CnPHO4 encodes
a transcription factor that binds to the CnPHO genes in a
Pi-dependent manner. By RNA-seq analysis of the wild-
type and the regulatory mutants of the CnPHO system, we
found C. neoformans genes whose expression is controlled

by the regulators of the CnPHO system. Thus the CnPHO
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system shares many properties with the ScCPHO system, but
expression of those CnPHO genes that encode regulators
is controlled by phosphate starvation, which is not the case
in the ScPHO system (except ScPHOS81). We also could
identify some genes involved in the stress response of the
pathogenic yeast, but CnPho4 appeared to be responsible

only for phosphate starvation.

2. Electron microscopy of autopsy material from the

human brain cryptococcosis and AIDS.

Amaliya A Stepanova', Natalya V Vasilyeva', Masashi

Yamaguchi®, Kiminori Shimizu?, Susumu Kawamoto

' North-West State Medical University named after 1.1
Mechnikov: Kashkin Research Institute of Medical
Mycology and Chair of Medical Microbiology, St.
Petersburg, Russia

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

The cells of Cryptococcus neoformans var. neoformans
and human brain macrophages in autopsy material of
cryptococcosis AIDS patient has been studied by light
and transmission electron microscopy. Use of paraffin
blocks for electron microscopic investigation of human
brain cryptococcosis was proposed. 1. The use of paraffin
blocks of the autopsy material for subsequent electron
microscopic studies were acceptable, in particular, to study
the pathogenesis of cryptococcosis of the human brain and
revealing the structural peculiarity of fungal cells. They can
be used also for studies of virus-like particles in human tissues
of the dynamics of their distribution in human body. 2. We
detected only dead cells of the C. neoformans var. neoformans
both, as outside and, just inside of the macrophages in the
brain tissue of dead patient. We described the 6 types of dead

yeast cells in the human brain tissue investigated.
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Publications

1) Kopeckd M, Yamaguchi M, Kawamoto S: The effects
of F-actin inhibitor latrunculin A on pathogenic yeast
Cryptococcus neoformans. Chemotherapy 60 (3): 185-190,
2015.

2) Shimizu, K Nakagawa H, Hashimoto R, Onji Y, Asano
K, Kawamoto S, Takahashi H, Yokoyama K: The a
-oxoamine synthase gene fumg is involved in fumonisin
B2 biosynthesis in Aspergillus niger. Mycoscience 56:
301-301, 2015.

3) Stepanova AA, Vasilyeva NV, Yamaguchi M, Shimizu
K, Kawamoto S: Electron microscopy of autopsy
material from the human brain cryptococcosis and AIDS.
Problems in Medical Mycology 17 (1): 35-40, 2015.

4) Takahashi-Nakaguchi A, Muraosa Y, Hagiwara D,
Sakai K, Toyotome T, Watanabe, A Kawamoto S,
Kamei K, Gonoi T, Takahashi H: Genome sequence
comparison of Aspergillus fumigatus strains isolated
from patients with pulmonary aspergilloma and chronic
necrotizing pulmonary aspergillosis. Medical Mycology
53 (4):353-360, 2015.

5) Toh-e A, Ohkusu M, Li H-M, Shimizu K, Takahashi-
Nakaguchi A, Gonoi T, Kawamoto S, Kanesaki Y,
Yoshikawa H, Nishizawa M: Identification of genes
involved in the phosphate metabolism in Cryprococcus
neoformans. Fugal Genet. Biol. 80:19-30, 2015.

6) Toh-e A, Ohkusu M, Shimizu K, Kawamoto S:
Positional cloning in Cryprococcus neoformans and its
application for identification and cloning of the gene
encoding methylenetetrahydrofolate reductase. Fungal
Genet. Biol. 76: 70-77, 2015.

7) Ueno K, Kinjo Y, Okubo Y, Aki K, M. Urai, KanekoY,
Shimizu K, Wang DN, Okawara A, Nara T, Ohkouchi
K, Mizuguchi Y, Kawamoto S, Kamei K, Ohno H,
Niki Y, Shibuya K, Miyazaki Y: Dendritic cell-based
immunization ameliorates pulmonary infection with
highly virulent Cryptococcus gattii. Infect. Immun. 83
(4):1577-1586, 2015.
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ATV AEAL YF AN — T4 (4):306-307, 2015.
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Project for Infection Control and Prevention

WEFEE% (Summary)
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Our research focuses on sero-epidemiology and pathogenesis of Haemophilus influenzae and Streptococcus
pneumoniae. 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.

e # %  AMHEEE Associate Professor Naruhiko Ishiwada
B oA T Assiatant Professor Noriko Takeuchi
oM B OB KEEEEF Research Technician Misako Ohkusu

1. Molecular characterization of linezolid-resistant CoNS

isolates in Japan.

Takaya A', Kimura A', Sato Y', Ishiwada N*, Watanabe
M?, Matsui M, Shibayama K', Yamamoto T".

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

* Division of Control and Treatment of Infectious Diseases,
Chiba University Hospital, Chiba, Japan.

’Division of Laboratory Medicine, Chiba University
Hospital, Chiba, Japan.

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

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

Linezolid has been reported to remain active against
98% of staphylococci with resistance identified in 0.05% of
Staphylococcus aureus and 1.4% of CoNS. The objective of this

study was to characterize the linezolid-resistance mechanisms
in the linezolid-resistant CoNS strains isolated in Japan.

Staphylococcus capitis strains exhibiting linezolid MICs >8
mg/L isolated from inpatients between 2012 and 2014 were
screened for ¢fr and mutations in 23S rRNA, L3 and L4 by
PCR/sequencing. Isolates were also examined for mutations
in the 7/mN gene. S. capitis had six 235 rRNA alleles. Five §.
capitis isolates displayed linezolid MICs of 8, 16 and 32 mg/L.
G2576U mutations were detected in three, four or five copies
of 23S rRNA in all isolates. In two isolates exhibiting the
highest linezolid MIC (32 mg/L) there was a large deletion
in a single copy of 23S rRNA. Repeated 10 bp sequences
were found in both 16S and 23S rRNAs, suggesting deletion
by recombination between the repeats. One isolate had the
mutation Ala-142— Thr in the ribosomal protein L3. All
linezolid-resistant isolates also demonstrated mutations in
the gene encoding RImN methyltransferase, leading to Thr-
62— Met and Gly-148— Ser. Multiple mechanisms appeared
to be responsible for the elevated linezolid resistance in §.
capitis isolates: a G2576U mutation in different numbers
of copies of 23S rRNA, loss of a single copy of 23S rRNA

and a mutation in the ribosomal protein L3, suggesting the
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accumulation of independent mutational events.

2. Pharmacokinetics, efficacy, and safety of caspofungin
in Japanese pediatric patients with invasive candidiasis

and invasive aspergillosis.

Mori M!, Imaizumi M?, Ishiwada N°, Kaneko T, Goto
H®, Kato K°, Hara ], Kosaka Y®, Koike K°’, Kawamoto
H", Maeda N" Yoshinari T", Kishino H", Takahashi
K", Kawahara S*, Kartsonis NA"”, KomadaY".

' Department of Pediatrics, Yokohama City University
Medical Center, Urafune 4-57, Minami-ku, Yokohama,
Kanagawa, Japan.

* Miyagi Children’s Hospital, Miyagi, Japan.

* Chiba University Hospital, Chiba, Japan.

* Tokyo Metropolitan Children’s Medical Center, Tokyo,
Japan.

® Kanagawa Children’s Medical Center, Kanagawa, Japan.

¢ Japanese Red Cross Nagoya Daiichi Hospital, Aichi, Japan.

" Osaka City General Hospital, Osaka, Japan.

® Hyogo Prefectural Kobe Children’s Hospital, Hyogo, Japan.

* Ibaraki Children’s Hospital, Ibaraki, Japan.

' National Cancer Center Hospital, Tokyo, Japan.

" National Hospital Organization Nagoya Medical Center,
Aichi, Japan.

*? Japan Development, MSD K K., Tokyo, Japan.

" Merck Research Laboratories, Merck Sharp & Dohme
Corp., Upper Gwynedd, PA, USA.

"* Mie University Hospital, Mie, Japan.

The antifungal agents approved in Japan for pediatric use
are limited and many unapproved drugs are actually used
without clear instruction for dosage. We investigated the
pharmacokinetics of caspofungin for the treatment of invasive
candidiasis and invasive aspergillosis in 20 Japanese pediatric
patients using a pediatric-specific dosage based on body
surface area. Caspofungin was administered intravenously
over 60 min as 70 mg/m(2) on Day 1, followed by 50 mg/m
(2) per day. Five or 4 point blood sampling were done in 15
patients on Day 4-5 to calculate AUC0-24 h. The geometric
means (95% confidence interval) of C24 h and AUCO0-24
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h in the pediatric patients were 3.3 (2.5, 4.4) ©g/mL and
175.1 (139.3, 220.1) (g hr/mL, respectively, which were
comparable to those in Japanese adult patients [3.2 (2.8, 3.5)
tg/mL and 144.9 (131.7, 159.3) g hr/mL, respectively].
Among the 20 patients, 10 (50%) had at least 1 drug-related
adverse event which was considered related to caspofungin
therapy. No drug-related serious adverse event and no death
occurred. The most common drug-related adverse events
were events relating to hepatic function (mainly increases in
ALT and AST). The overall success in efficacy was observed
in 13 of 20 patients. In conclusion, once daily administration
of caspofungin (70 mg/m(2) on Day 1, followed by 50 mg/
m(2) [maximum daily dose not to exceed 70 mg]), which is
the same dosage being used in overseas, achieved sufficient
drug exposure and a favorable efficacy and acceptable safety
profile in Japanese pediatric patients with invasive fungal

infections.

3. Analysis of Haemophilus influenzae serotype f isolated
from three Japanese children with invasive H. influenzae

infection

Hoshino T", Hachisu Y?, Kikuchi T?, Tokutake S*, Okui
H?®, Kutsuna S*, Fukasawa C*, Murayama K*, Oohara A°®,
Shimizu H®, Ito M®, Takahashi Y’, Ishiwada N°®.

' Division of Infectious Diseases, Chiba Children’s Hospital,
Chiba, Japan

? Chiba Prefectural Institute of Public Health, Chiba, Japan.

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

*Department of Metabolism, Chiba Children’s Hospital,
Chiba, Japan.

°Children’s Medical Center, Fujisawa City Hospital,
Kanagawa, Japan.

*Department of Pediatrics, Nagoya City West Medical
Center, Aichi, Japan.

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

* Department of Infectious Diseases, Medical Mycology
Research Center, Chiba University, Chiba, Japan.
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In Japan, publicly subsidized Haemophilus influenzae
serotype b vaccines became available in 2011; consequently,
the incidence of invasive H. influenzae infection in paediatric
patients of less than 5 years of age decreased dramatically.
In 2013, the first case of H. influenzae serotype f (Hif)
meningitis in a Japanese infant was reported, and another case
of Hif meningitis in a Japanese infant was observed in 2013.
We experienced a fatal paediatric case of Hif bacteraemia
in 2004; therefore, we conducted an analysis of the three
Hif strains isolated from these three Japanese children with
invasive Hif infections. All three strains were (3-lactamase-
non-producing, ampicillin-sensitive strains, with MICs
of 1 g ml(-1) or less. However, one of the three strains
showed slightly elevated MICs for ampicillin (1 g ml(-1)),
cefotaxime (0.25 g ml(-1)) and meropenem (0.13 ©g ml
(-1)). A molecular analysis by multilocus sequence typing
identified all three strains as sequence type (ST) 124, which
is a predominant invasive Hif strain in many countries. Smal-
digested PFGE showed variable DNA fragmentation patterns
among the strains, suggesting that some highly virulent
strains have originated from a single ST124 clone and caused
invasive Hif infections in Japan. Additional studies are needed
to determine the factors that have led to the clonal expansion

of virulent ST'124 strains.

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

pneumococcal pneumonia in Japan.

Naito S', Tanaka J', Nagashima K?, Chang B®, Hishiki
H', Takahashi Y', Oikawa]', Nagasawa K', Shimojo N',
Ishiwada N*.

' Department of Pediatrics, Chiba University Graduate
School of Medicine, Chiba City, Japan.

? Clinical Research Centre, Chiba University Hospital, Chiba
City, Japan.

*Department of Bacteriology I, National Institute of
Infectious Diseases, Tokyo, Japan.

' Department of Infectious Diseases, Medical Mycology
Research Center, Chiba University, Chiba City, 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
Sweden15A-25/5T63 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.

5. Nationwide population-based surveillance of invasive
pneumococcal disease in Japanese children: Effects of

the seven-valent pneumococcal conjugate vaccine.

Suga S', Chang B?, Asada K®, Akeda H*, Nishi]°, Okada

K°, Wakiguchi H, Maeda A®, Oda M’, Ishiwada N",
Saitoh A", Oishi T", Hosoya M, Togashi T"*, Oishi K?,

Thara T°.

"Infectious Disease Center and Department of Clinical
Research, National Hospital Organization Mie Hospital,
Mie, Japan.

* National Institute of Infectious Diseases, Tokyo, Japan.

*Infectious Disease Center and Department of Clinical

Research, National Hospital Organization Mie Hospital,
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Mie, Japan.

" Okinawa Prefectural Nanbu Medical Center & Children'’s
Medical Center, Okinawa, Japan.

* Kagoshima University Graduate School of Medical and
Dental Sciences, Kagoshima, Japan.

® Section of Pediatrics, Department of Medicine, Division of
Oral and Medical Management, Fukuoka Dental College,
Fukuoka, Japan.

" Kochi University, Kochi, Japan.

® Department of Pediatrics, Kochi Prefectural Hata-Kenmin
Hospital, Kochi, Japan.

* Okayama University Graduate School of Health Sciences,
Okayama, Japan.

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

" Department of Pediatrics, Niigata University Graduate
School of Medical and Dental Sciences, Niigata, Japan.

" Department of Pediatrics, Fukushima Medical University
School of Medicine, Fukushima, Japan.

¥ Sapporo City University School of Nursing, Hokkaido,

Japan.

In Japan, the seven-valent pneumococcal conjugate vaccine
(PCV7) was introduced in 2010. PCV13 has replaced
PCV7 since November 2013. The effectiveness of PCV7
in protecting against invasive pneumococcal disease (IPD)
in children aged <5 years was evaluated in a nationwide
active population-based surveillance of IPD in 2008-2013
in 10 prefectures in Japan. 1181 cases were identified;
711 pneumococcal strains were analyzed for serotyping and
antimicrobial resistance. Compared with the baseline IPD
incidence (25.0 per 100,000), a 98% decline in IPD caused
by PCV7 serotypes was found after the introduction of
PCV7. This was partially offset by an increased incidence
of IPD caused by PCV13 minus PCV7 and non-PCV13
serotypes, resulting in a 57% decline in overall IPD incidence.
Absolute increases in the incidence rates of IPD caused by
PCV13 minus PCV7 and non-PCV13 serotypes were 2.1 and
2.8 per 100,000 during the study period, respectively. The
proportion of meropenem-nonsusceptible strains, especially
with serotypes 19A and 15A, increased significantly after
PCV7 introduction. Our data confirmed a 98% decline in
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IPD incidence caused by PCV7 serotypes in children aged <5
years and serotype replacement after PCV7 introduction. This
shows the importance of continuing surveillance of serotypes

responsible for IPD and their antimicrobial resistance in

Japan.

6. Molecular evolution of the hypervariable region of the
attachment glycoprotein gene in human respiratory

syncytial virus subgroup B genotypes BA9 and BA10.

Nagasawa K', Hirano E?, Kobayashi M?, Ryo A", Oishi
K® Obuchi M°®, Ishiwada N7, Noda M®, Kuroda M?,
Shimojo N?, Kimura H".

' Department of Pediatrics, Graduate School of Medicine,
Chiba, Japan; Infectious Disease Surveillance Center,
National Institute of Infectious Diseases, Tokyo , Japan.

*Fukui Prefectural Institute of Public Health and
Environmental Science, Fukui, Japan.

*Gunma Prefectural Institute of Public Health and
Environmental Sciences, Gunma, Japan.

' Department of Microbiology, Yokohama City University,
Graduate School of Medicine, Kanagawa, Japan.

® Infectious Disease Surveillance Center, National Institute of
Infectious Diseases, Tokyo, Japan.

*Department of Virology, Toyama Institute of Health,
Toyama, Japan.

" Division of Infection Control and Prevention Medical
Mycology Research Center, Chiba university, Chiba,
Japan.

* Pathogen Genomics Center, National Institute of Infectious
Diseases, Tokyo, Japan.

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

' Infectious Disease Surveillance Center, National Institute of
Infectious Diseases, Tokyo, Japan; Department of
Microbiology, Yokohama City University, Graduate School

of Medicine, Kanagawa, Japan.

We studied the molecular evolution of the C-terminal 3rd
hypervariable region in the attachment glycoprotein gene of

human respiratory syncytial virus subgroup B (HRSV-B)
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genotypes BA9 and BA10. We performed time-scaled
phylogenetic analyses using Bayesian Markov chain Monte
Carlo methods. We also performed a genetic distance
analysis (p-distance analysis), positive and negative selection
analyses, and a Bayesian skyline plot (BSP) analysis. We
found that genotype BA9 diverged from the common ancestor
of genotypes BA7, BAS8, and BA10, while genotype BA10
diverged from the ancestor of genotypes BA7 and BAS.
Strains of both genotypes were distributed worldwide. BA9
and BA10 diverged between 1999 and 2001. Both BA9 and
BA10 evolved rapidly (about 4.8 x 10(-3) substitutions/
site/year) and formed three distinct lineages in a 10-year
period. BAIO strains belonging to lineage 3 had large genetic
distances (p-distance>0.07). Thus, it may be possible to
classify these strains as a new genotype, BA1l. No positive
selection site was detected in either genotype. Phylodynamic
analyses showed that the effective population size of BA10
decreased gradually since 2010 and BA9 slightly decreased
since 2009. The results suggested that the recently prevalent
HRSV-B genotypes BA9 and BA10 evolved uniquely, leading
to epidemics of HRSV-B worldwide over a 15-year period.

7. 'The first case of invasive mixed-mold infections due
to Emericella nidulans var. echinulata and Rasamsonia
piperina in a patient with chronic granulomatous

disease.

Ishiwada N', Takeshita K*, Yaguchi T®, Nagasawa K?*,
Takeuchi N*, Hishiki H*, Watanabe A*, Kamei K*,
Shimojo N*.

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

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

’ Division of Bioresources, Medical Mycology Research
Center, Chiba University, Chiba, Japan.

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

A 16-year-old boy with chronic granulomatous disease

presented with pneumonia and rib osteomyelitis. Emericella
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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.

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

patient.

Ishiwada N, Takaya A®, Kimura A, Watanabe M’, Hino
M*, Ochiai H', Matsui M°, Shibayama K°, Yamamoto T*.

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

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

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

‘Department of Pediatrics, Chiba University Hospital,
Chiba, Japan.

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

* Department of Infectious Diseases, Medical Mycology
Research Center, Chiba University, Chiba, Japan;
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 Staphylococcus
epidermidis that was isolated after the long-term, repeated
use of linezolid. Three §. 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
and G2575T mutations in three copies of 23S rRNA were
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detected in the low-susceptible strain and the resistant strain,
respectively. Linezolid-resistant S. epidermidis infection is
rare, but may occur with the long-term administration of

linezolid.
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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 2nd 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.
% % H/H & Professor Tohru Gonoi
B ¥ O KEHZET Assistant Professor Motoko Oarada
O OB #% EESIL Research Assistant Professor Kanae Sakai
Hoaoeok B4 EHE Research Promotion Technician ~ Naomi Kawana
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1. Identification and Functional Analysis of the Nocardithiocin

Gene Cluster in Nocardia pseudobrasiliensis
Sakai K', Komaki H?*, Gonoi T".

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

? Biological Resource Center, National Institute of Technology
and Evaluation, Chiba, Japan

Nocardithiocin is a thiopeptide compound isolated from
the opportunistic pathogen Nocardia pseudobrasiliensis. It
shows a strong activity against acid-fast bacteria and is also
active against rifampicin-resistant Mycobacterium tuberculosis.
Here, we report the identification of the nocardithiocin
gene cluster in N. pseudobrasiliensis IFM 0761 based on
conserved thiopeptide biosynthesis gene sequence and the
whole genome sequence. The predicted gene cluster was
confirmed by gene disruption and complementation. As
expected, strains containing the disrupted gene did not
produce nocardithiocin while gene complementation restored
nocardithiocin production in these strains. The predicted
cluster was further analyzed using RNA-seq which showed
that the nocardithiocin gene cluster contains 12 genes within
a 15.2-kb region. 'This finding will promote the improvement

of nocardithiocin productivity and its derivatives production.

2. Nocardia nova identification in a transtracheal wash of a

horse with recurrent airway obstruction

Condas LAZ', Ribeiro MG', Olivo G*, Franco MM]J',
Gonoi T?, Matsuzawa T°, Yazawa K*, Goncalves R?,

Borges AS®.

' Univ Estadual Paulista, Sch Vet Med & Anim Sci, Dept Vet
Hyg & Publ Hlth, Botucatu, SP, Brazil.

? Univ Estadual Paulista, Sch Vet Med & Anim Sci, Dept Vet
Clin Sci, Botucatu, SP, Brazil.

?Chiba Univ, Res Ctr, Dept Res Mycol Med, Chuo Ku,

Inohana, Japan.
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A horse with recurrent airway disease was presented with
dyspnea, mucopurulent bilateral nasal discharge and abnormal
lung sounds. Microbiological culture, cytological examination
and molecular identification (16S rRNA gene sequence) were
performed with the transtracheal wash material and allowed
the identification of Nocardia nova, an uncommon agent

associated with equine respiratory abnormalities.

3. Molecular identification and antimicrobial resistance
pattern of seven clinical isolates of Nocardia spp. in

Brazil.

Condas LAZ', Ribeiro MG', Muro MD?, de Vargas
APC’, Matsuzawa T, Yazawa K', Siqueira AK', Salerno
T', Lara GHB', Risseti RM', Ferreira KS®, Gonoi T*.

' Univ Estadual Paulista, FMVZ UNESP, Dept Vet Hyg &
Publ Hlth, BR18618970 Botucatu, SP, Brazil.

?Univ Fed Parana, Clin Hosp, BR80060000 Curitiba, PR,
Brazil.

*Univ Fed Santa Maria, Dept Vet Prevent Med, Rio Grande
Do Sul, Brazil.

! Chiba Univ, Med Mycol Res Ctr, Chiba, Japan.

>Univ Fed Sao Paulo, UNIFESP, Immunol & Parasitol
Sector, Dept Biol Sci, Microbiol, Sao Paulo, SP, Brazil.

Nocardia is a ubiquitous microorganism related to
pyogranulomatous infection, which is difficult to treat
in humans and animals. The occurrence of the disease
is on the rise in many countries due to an increase in
immunosuppressive diseases and treatments. This report of
cases from Brazil presents the genotypic characterization and
the antimicrobial susceptibility pattern using the disk-diffusion
method and inhibitory minimal concentration with E-test
(R) strips. In summary, this report focuses on infections
in young adult men, of which three cases were cutaneous,
two pulmonary, one neurological and one systemic. The
pulmonary, neurological and systemic cases were attributed
to immunosuppressive diseases or treatments. Sequencing
analysis of the 16S rRNA segments (1491 bp) identified
four isolates of Nocardia farcinica, two isolates of Nocardia

nova and one isolate of Nocardia asiatica. N. farcinica was
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involved in two cutaneous, one systemic and other pulmonary
cases; V. mova was involved in one neurological and one
pulmonary case; and Nocardia asiatica in one cutaneous case.
The disk-diffusion antimicrobial susceptibility test showed
that the most effective antimicrobials were amikacin (100%),
amoxicillin/clavulanate (100%), cephalexin (100%) and
ceftiofur (100%), while isolates had presented most resistance
to gentamicin (43%), sulfamethoxazole/trimethoprim (43%)
and ampicillin (29%). However, on the inhibitory minimal
concentration test (MIC test), only one of the four isolates
of Nocardia farcinica was resistant to sulfamethoxazole/

trimethoprim.

4. Identification of genes involved in the phosphate

metabolism in Cryptococcus neoformans

Tohe A', Ohkusu M', Li HM', Shimizu K', Takahashi-
Nakaguchi A', Gonoi T'!, Kawamoto S', Kanesaki Y?,
Yoshikawa H*?, Nishizawa M*.

' Chiba Univ, Med Mycol Res Ctr, Chiba, Chiba 260-8673,
Japan.

?Tokyo Univ Agr, NODAI Genome Res Ctr, Setagaya Ku,
Tokyo 156-8502, Japan.

? Tokyo Univ Agr, Dept Biosci, Setagaya Ku, Tokyo 156-
8502, Japan.

' Keio Univ, Sch Med, Dept Microbiol & Immunol, Tokyo
160-8582, Japan.

Cryptococcus neoformans is a pathogenic basidiomycetous
yeast that can cause life threatening meningoencephalitis in
immunocompromised patients. To propagate in the human
body, this organism has to acquire phosphate that functions in
cellular signaling pathways and is also an essential component
of nucleic acids and phospholipids. Thus it is reasonable
to assume that C. neoformans (Cn) possesses a phosphate
regulatory system (PHO system) analogous to that of other
fungi. By BLAST searches using the amino acid sequences of
the components of the PHO system of Saccharomyces cerevisiae
(Sc), we found potential counterparts to SCPHO genes
in C. neoformans, namely, acid phosphatase (CnPHO2),
the cyclin-dependent protein kinase (CDK) inhibitor
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(CnPHOS81), Pho85cyclin (CnPHOB80), and CDK
(CnPHOS85). Disruption of each candidate gene, except
CnPHOS5, followed by phenotypic analysis, identified most
of the basic components of the CnPHO system. We found
that CnPHOB85 was essential for the growth of C negformans,
having regulatory function in the CnPHO system. Genetic
screening and ChIP analysis, showed that CnPHO4 encodes
a transcription factor that binds to the CnPHO genes in a
Pidependent manner. By RNA-seq analysis of the wildtype
and the regulatory mutants of the CnPHO system, we
found C neoformans genes whose expression is controlled by
the regulators of the CnPHO system. Thus the CnPHO
system shares many properties with the ScPHO system, but
expression of those CnPHO genes that encode regulators
is controlled by phosphate starvation, which is not the case
in the ScPHO system (except ScPHO81). We also could
identify some genes involved in the stress response of the
pathogenic yeast, but CnPho4 appeared to be responsible

only for phosphate starvation.

5. Genome sequence comparison of Aspergillus fumigatus
strains isolated from patients with pulmonary
aspergilloma and chronic necrotizing pulmonary

aspergillosis.

Takahashi-Nakaguchi A" Muraosa Y', Hagiwara D', Sakai
K', Toyotome T?, Watanabe A°, Kawamoto S', Kamei K',
Gonoi T, Takahashi H'.

' Chiba Univ, Med Mycol Res Ctr, Chuo Ku, Chiba 260-
8673, Japan.

? Obihiro Univ Agr & Vet Med, Diagnost Ctr Anim Hlth &
Food Safety, Obihiro, Hokkaido 080-8555, Japan.

* Chiba Univ Hosp, Div Control & Treatment Infect Dis,
Chuo Ku, Chiba 260-8673, Japan.

Aspergillus fumigatus is the Aspergillus species most
commonly associated with aspergillosis. Of the various
presentations of aspergillosis, one of the most frequently
observed in cases involving 4. fumigatus pulmonary infections
is aspergilloma (PA). In such infections one finds a fungus

ball composed of fungal hyphae, inflammatory cells, fibrin,
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mucus, and tissue debris. Chronic necrotizing pulmonary
aspergillosis (CNPA), also known as semi-invasive or
invasive aspergillosis, is locally invasive and predominantly
seen in patients with mild immunodeficiency or with a chronic
lung disease. In the present study, with the aid of a next
generation sequencer, we conducted whole genome sequence
(WGS) analyses of 17 strains isolated from patients in Japan
with PA and CNPA. A total of 99,088 SNPs were identified
by mapping the reads to 4. fumigatus genome reference strain
Af293, and according to genome-wide phylogenetic analysis,
there were no correlations between the whole-genome
sequence typing results and pathologic conditions of patients.
Here, we conducted the first multi-genome WGS study to
focus on the 4. fumigatus strains isolated from patients with
PA and CNPA, and comprehensively characterized genetic
variations of strains. WGS approach will help in better
understanding of molecular mechanisms of aspergillosis cases

caused by 4. fumigatus.

6. Aspergillus arcoverdensis, a new species of Aspergillus
section Fumigati isolated from caatinga soil in State of

Pernambuco, Brazil

Matsuzawa T', Takaki GMC?, Yaguchi T', Okada K?,
Abliz P*, Gonoi T, Horie Y'.

' Chiba Univ, Med Mycol Res Ctr, Chuo Ku, Chiba 260-
8673, Japan.

*Univ Catolica Pernambuco, BR50050900, Recife, PE,
Brazil.

? Xinjiang Med Univ, Affiliated Hosp 1, Dept Dermatol,
Urumgqi 830053, Xinjang, Peoples R China.

Aspergillus arcoverdensis, a new species isolated from
semi-desert soil in a caatinga area, State of Pernambuco,
Brazil, and a similar environment in the Xinjiang Uygur
Autonomous Region, China, is described and illustrated. It
is characterized by relatively long conidiophores for Aspergillus
section Fumigati, and subglobose to broadly ellipsoidal
and smooth conidia. The delimitation of this new species is
supported further by phylogenetic analyses of the betatubulin,

calmodulin and actin gene sequences.
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7. Refeeding with glucose rather than fructose elicits

greater hepatic inﬂammatory gene expression in mice

Oarada M', Takahashi-Nakaguchi A', AbeT?, Nikawa T*,
Miki T?, Gonoi T".

' Chiba Univ, Med Mycol Res Ctr, Chiba, Japan.

? Univ Tokushima, Sch Med, Dept Nutr, Tokushima 770,
Japan.

* Chiba Univ, Grad Sch Med, Dept Med Physiol, Chiba,

Japan.

Objective: We previously reported that refeeding after a
48h fast, used as a study model of starvation and refeeding,
promotes acute liver inflammatory gene expression, which
is at least partly mediated by toll-like receptor 2 (TLR2).
We also previously demonstrated that dietary carbohydrates
play critical roles in this process. The aim of this study
was to compare the outcomes of refeeding with different
carbohydrate sources.

Methods: Mice were fasted for 46 h and then refed with
1.5% (w/w) agar gel containing 19% carbohydrate (sources:
alpha-cornstarch, glucose, sucrose, or fructose). The liver
expression of inflammatory and other specific genes was
then sequentially measured for the first 14 h after refeeding
initiation.

Results: Fasting for 46 h upregulated the liver expression
of endogenous ligands for TLRs (HspA5, Hsp90 aal,
and Hspdl). Refeeding with agar gel containing alpha-
cornstarch or glucose increased the liver expression of Tlr2,
pro-inflammatory genes (Cxcl2, Cxcl10, Cxcll, Nfkbl,
Nfkb2, RelB, Sectml alpha, 1110), stress response genes
(Atf3, Asns, Gadd45 a, Perk, Inhbe), detoxification
genes (Hmox1, Gstal, Abca8b), genes involved in tissue
regeneration (Gdf15, Krt23, Myc, Tnfrsf12a, Mthfd2), and
genes involved in tumor suppression (p53, Txnrdl, Btg2).
This refeeding also moderately but significantly elevated the
serum levels of alanine aminotransferase. These effects were
attenuated in mice refed with agar gel containing sucrose or
fructose.

Conclusion: Dietary glucose, rather than fructose, plays a

critical role in refeeding induced acute liver inflammatory gene
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expression and moderate hepatocyte destruction. Further
studies are recommended regarding the role of these effects in

liver inflammation and, consequently, liver dysfunction.

8. Tyrokeradines G and H, new bromotyrosine alkaloids

from an Okinawan Verongid sponge

Kubota T"? Watase S*, Sakai K*, Fromont J*, Gonoi T?,
Kobayashi J*.

' Showa Pharmaceut Univ, Machida, Tokyo 194-8543, Japan.

*Hokkaido Univ, Grad Sch Pharmaceut Sci, Sapporo,
Hokkaido 060-0812, Japan.

? Chiba Univ, Med Mycol Res Ctr, Chiba 2600856, Japan.

' Western Australian Museum, Welshpool Dc, WA 6986,

Australia.

Two new bromotyrosine alkaloids, tyrokeradines G (1)
and H (2), have been isolated from an Okinawan marine
sponge of the order Verongida. The structures of 1 and 2 were
elucidated on the basis of spectroscopic data. Tyrokeradine
G (1) is the first bromotyrosine alkaloid possessing a
beta-alanine unit, while tyrokeradine H (2) is a rare
bromotyrosine alkaloid possessing a Nsubstituted pyridinium
ring. Tyrokeradines G (1) and H (2) showed antifungal

activity.

9. Amphidinin G, a putative biosynthetic precursor of
amphidinin A from marine dinoflagellate Amphidinium sp.

Kubota T', Iwai T', Ishiyama H', Sakai K*, Gonoi T?,
Kobayashi J'.

'Hokkaido Univ, Grad Sch Pharmaceut Sci, Sapporo,
Hokkaido 060-0812, Japan.
* Chiba Univ, Med Mycol Res Ctr, Chiba 260-0856, Japan.

A new linear polyketide, amphidinin G (1), has been
isolated from a symbiotic marine dinoflagellate Amphidinium
sp. The planar structure of 1 was established mainly based on
the 2D NMR data and the stereochemistry was elucidated

by the combination offvalue analysis, modified Mosher's
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method, and NMR chemical shift comparison with
synthetic analogues. Amphidinin G (1) was expected to
be a biosynthetic precursor of amphidinin A (2), a known
linear dinoflagellate polyketide. Amphidinin G (1) showed
antifungal activity against Trichophyton mentagrophytes.

10. Prenylated Benzophenones from Triadenum japonicum

Oya A', Tanaka N"?, Kusama T', Kim SY®, Hayashi S*,
Kojoma M?, Hishida A*, Kawahara N*, Sakai K°®, Gonoi
T?, Kobayashi]'.

'Hokkaido Univ, Grad Sch Pharmaceut Sci, Sapporo,
Hokkaido 060-0812, Japan.

*Univ Tokushima, Grad Sch Pharmaceut Sci, Tokushima
770-8505, Japan.

* Hlth Sci Univ Hokkaido, Fac Pharmaceut Sci, Tobetsu 061-
0293, Japan.

" Natl Inst Biomed Innovat, Res Ctr Med Plant Resources,
Hokkaido Div, Nayoro, Hokkaido 090-0065, Japan.

* Chiba Univ, Med Mycol Res Ctr, Chiba 260-8673, Japan.

Six new prenylated benzophenones, (-)- nemorosonol (1)
and trijapins AE (26), were isolated from the aerial parts of
Triadenum japonicum. (-)-Nemorosonol (1) and trijapins
AC (24) have a common tricyclo[4.3.1.0 (3,7)]decane
skeleton, while 1 is an enantiomer of (+)-nemorosonol
previously isolated from Clusia nemorosa. The absolute
configuration of (-)-nemorosonol (1) was assigned by ECD
spectroscopy. Trijapins AC (24) are analogues of 1 possessing
an additional tetrahydrofuran ring. Trijapins D (5) and E
(6) are prenylated benzophenones with a 1,2dioxane moiety
and a hydroperoxy group, respectively. (-)-Nemorosonol (1)
exhibited antimicrobial activity against Escherichia coli (MIC,
8 mu g/mL), Staphylococcus aureus (MIC, 16 mu g/mL),
Bacillus subtilis (MIC, 16 mu g/mL), Micrococcus luteus
(MIC, 32 mu g/mL), Aspergillus niger (IC50, 16 mu g/
mL), Trichophyton mentagrophytes (IC50, 8 mu g/mL), and
Candida albicans (IC50, 32 mu g/mL), while trijapin D (5)
showed antimicrobial activity against C. albicans (IC50, 8 mu
g/mL).
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11. Halichonadins MQ, sesquiterpenes from an

Okinawan marine sponge Halichondria sp.

Tanaka N', Suto S', Asai M', Kusama T', Takahashi-
Nakaguchi A, GonoiT?, Fromont J°, Kobayashi]'.

'Hokkaido Univ, Grad Sch Pharmaceut Sci, Sapporo,
Hokkaido 060-0812, Japan.

? Chiba Univ, Med Mycol Res Ctr, Chiba 260-8673, Japan.

*Western Australian Museum, Welshpool Dc, WA 6986,

Australia.

Four new dimeric sesquiterpenes, halichonadins
MP (14), and one new sesquiterpene, halichonadin Q
(5), were isolated from an Okinawan marine sponge
Halichondria sp. The sesquiterpenes have eudesmane
skeleton in common Halichonadin M (1) is a symmetrical
dimer linked to a nitrilotriacetic acid fragment through
amide bonds. Halichonadin N (2) is a structurally unique
dimeric sesquiterpene connected via a pyrrolidine unit, while
halichonadins 0 (3) and P (4) have linker moieties consisting
of a piperidine unit. Halichonadin Q (5) is a sesquiterpene
possessing a pyrrolidine unit. The structures of 15 were
elucidated by spectroscopic analysis. Halichonadin 0 (3)
showed antimicrobial activity against Staphylococcus aureus,

Micrococcus luteus, and Trichophyton mentagrophytes.

12. Debromonagelamide U, 2-debromomukanadin G,
and 2-debromonagelamide P from marine sponge

Agelas sp.

Nakamura K', Kusama T, Tanaka N', Sakai K*, Gonoi
T?, Fromont J*, Kobayashi J'.

'Hokkaido Univ, Grad Sch Pharmaceut Sci, Sapporo,
Hokkaido 060-0812, Japan.

? Chiba Univ, Med Mycol Res Ctr, Chiba 260-8673, Japan.

*Western Australian Museum, Welshpool DC, WA 6986,

Australia.

Two new monomeric bromopyrrole alkaloids (1 and 2)

and one new dimeric bromopyrrole alkaloid (3) were isolated
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from an Okinawan marine sponge Agelas sp. Spectroscopic
analyses of these compounds revealed the structures of 13 to
be 2-debromonagelamide U, 2-debromomukanadin G, and
2-debromonagelamide P, respectively. Antimicrobial activity

of 13 was evaluated.

Publications

1) Condas LAZ, Ribeiro MG, Muro MD, de Vargas APC,
Matsuzawa T, Yazawa K, Siqueira AK, Salerno T, Lara
GHB, Risseti RM, Ferreira KS, Gonoi T. Molecular
identification and antimicrobial resistance pattern of
seven clinical isolates of Nocardia spp. Brazil. Revista do
Instituto de Medicina Tropical de Sao Paulo. 57: 251-56.
2015.

2) Condas LAZ, Ribeiro MG, Olivo G, Franco MMJ,
Gonoi T, Matsuzawa T, Yazawa K, Goncalves R, Borges
AS. Nocardia nova identification in a transtracheal wash
of a horse with recurrent airway obstruction. Archivos de
Medicina Veterinaria. 47: 231-5. 2015.

3) Kubota T, Iwai T, Ishiyama H, Sakai K, Gonoi T,
Kobayashi J. Amphidinin G, a putative biosynthetic
precursor of amphidinin A from marine dinoflagellate
Amphidinium sp. Tetrahedron Lett. 56: 990-3. 2015.

4) 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. 25:5221-3. 2015.

5) Matsuzawa T, Takaki GMC, Yaguchi T, Okada K,
Abliz P, Gonoi T, Horie Y. Aspergillus arcoverdensis, a
new species of Aspergillus section Fumigati isolated from
caatinga soil in State of Pernambuco, Brazil. Mycosci.
56: 123-31. 2015.

6 ) Nakamura K, Kusama T, Tanaka N, Sakai K, Gonoi
T, Fromont ], Kobayashi J. Debromonagelamide U,
2-debromomukanadin G, and 2-debromonagelamide P
from marine sponge Agelas sp. Heterocycles. 90: 425-31.
2015.

7) Oarada M, Takahashi-Nakaguchi A, Abe T, Nikawa
T, Miki T, GonoiT. Refeeding with glucose rather
than fructose elicits greater hepatic inflammatory gene
expression in mice. Nutrition. 31: 757-65. 2015.

8) Oya A, Tanaka N, Kusama T, Kim SY, Hayashi S,
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Kojoma M, Hishida A, Kawahara N, Sakai K, Gonoi T, necrotizing pulmonary aspergillosis. Med Mycol J. 53:

Kobayashi ]. Prenylated Benzophenones from Triadenum 353-60. 2015.
Jjaponicum. ] Nat Prod. 78: 258-64. 2015. 11) Tanaka N, Suto S, Asai M, Kusama T, Takahashi-

9) Sakai K, Komaki H, Gonoi T. Identification and Nakaguchi A, Gonoi T, Fromont J, Kobayashi J.
Functional Analysis of the Nocardithiocin Gene Halichonadins MQ, sesquiterpenes from an Okinawan
Cluster in Nocardia pseudobrasiliensis. PLoS ONE. marine sponge Halichondria sp. Heterocycles. 90: 173-
DOI:10.1371/journal.pone.0143264. 2015. 85. 2015.

10) Takahashi-Nakaguchi A, Muraosa Y, Hagiwara D, 12) Tohe A, Ohkusu M, Li HM, Shimizu K, Takahashi-
Sakai K, Toyotome T, Watanabe A, Kawamoto S, Nakaguchi A, Gonoi T, Kawamoto S, Kanesaki Y,
Kamei K, Gonoi T, Takahashi H. Genome sequence Yoshikawa H, Nishizawa M. Identification of genes
comparison of Aspergillus fumigatus strains isolated involved in the phosphate metabolism in Cryprococcus
from patients with pulmonary aspergilloma and chronic neoformans. Fungal Genet Biol. 80:19-30. 2015.
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Odur research areas are Systems Biology and Bioinformatics. 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. Human EP2 prostanoid receptors exhibit more constraints

to mutations than human DP prostanoid receptors.

Tanimoto J', Fujino H', Takahashi H?, MurayamaT''.

' Laboratory of Chemical Pharmacology, Graduate School of
Pharmaceutical Sciences, Chiba University, 1-8-1 Inohana,
Chuo-ku, Chiba, Chiba 260-8675, Japan

?Medical Mycology Research Center, Chiba University,
1-8-1 Inohana, Chuo-ku, Chiba, Chiba 260-8673, Japan

Human D-type prostanoid (DP) and E-type prostanoid
2 (EP2) receptors are regarded as the most closely related
receptors among prostanoid receptors. Although these recep-
tors are generated by tandem duplication, their physiological
outputs often oppose one another. In the present study, we
extracted mutations occurring in the coding regions of both
receptors using the 1000 genome project database and found
that EP2 receptors have 8-fold fewer amino acid mutations.
We speculate that EP2 receptors exhibit more constraints to

mutations than DP receptors.
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2. Visualizing translocation dynamics and nascent

transcript errors in paused RNA polymerases in vivo.

Imashimizu M ', Takahashi H*, Oshima T"*, Mclntosh C',
Bubunenko M', Court DL', Kashlev M'.

" Center for Cancer Research, National Cancer Institute,
Frederick 21702, MD, USA

*Medical Mycology Research Center, Chiba University,
1-8-1 Inohana, Chuo-ku, China, Chiba 260-8673, Japan

? Graduate School of Biological Sciences, Nara Institute of

Science and Technology, 8916-5, Ikoma 630-0192, Nara,
Japan

Background

Transcription elongation is frequently interrupted by
pausing signals in DNA, with downstream effects on gene
expression. Transcription errors also induce prolonged paus-
ing, which can lead to a destabilized genome by interfering
with DNA replication. Mechanisms of pausing associated

with translocation blocks and misincorporation have been
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characterized in vitro, but not in vivo.
Results

We investigate the pausing pattern of RNA polymerase
(RNAP) in Escherichia coli by a novel approach, combining
native elongating transcript sequencing (NET-seq) with
RNase footprinting of the transcripts (RNET-seq). We
reveal that the G-dC base pair at the 5 end of the RNA-
DNA hybrid interferes with RNAP translocation. The
distance between the 5° G-dC base pair and the 3' end of
RNA fluctuates over a three-nucleotide width. Thus, the
G-dC base pair can induce pausing in post-translocated, pre-
translocated, and backtracked states of RNAP. Additionally,
a CpG sequence of the template DNA strand spanning the
active site of RNAP inhibits elongation and induces G-to-A
errors, which leads to backtracking of RNAP. Gre factors
efficiently proofread the errors and rescue the backtracked
complexes. We also find that pausing events are enriched
in the 5 untranslated region and antisense transcription of
mRNA genes and are reduced in rRNA genes.
Conclusions

In E. coli, robust transcriptional pausing involves RNAP
interaction with G-dC at the upstream end of the RNA-
DNA hybrid, which interferes with translocation. CpG
DNA sequences induce transcriptional pausing and G-to-A

€rrors.

3. The dynamic balance of import and export of zinc in
Escherichia coli suggests a heterogeneous population

response to stress.

Takahashi H', Oshima T*, Hobman JL®, Doherty N?,
Clayton SR?, Iqbal M?, Hill PJ*, Tobe T, Ogasawara N?,
Kanaya S°, Stekel DJ°.

' Medical Mycology Research Center, Chiba University,
1-8-1 Inohana, Chuo-ku, Chiba, Chiba 260-8673, Japan

? Graduate School of Biological Science, Nara Institute of
Science and Technology, 8916-5, Takayama, Ikoma, Nara
630-0192, Japan.

?School of Biosciences, The University of Nottingham,
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Sutton Bonington Campus, Sutton Bonington, Loughbor-
ough LE12 5RD, UK.

' Laboratory of Molecular Medical Microbiology, Depart-
ment of Biomedical Informatics, Osaka University Graduate
School of Medicine, 1-7 Yamadaoka, Suita, Osaka 565-
0871, Japan.

® Graduate School of Information Science, Nara Institute of
Science and Technology, 8916-5, Takayama, Ikoma, Nara
630-0192, Japan.

Zinc is essential for life, but toxic in excess. Thus all cells
must control their internal zinc concentration. We used a sys-
tems approach, alternating rounds of experiments and models,
to further elucidate the zinc control systems in Escherichia
coli. We measured the response to zinc of the main specific
zinc import and export systems in the wild-type, and a series
of deletion mutant strains. We interpreted these data with
a detailed mathematical model and Bayesian model fitting
routines. There are three key findings: first, that alternate,
non-inducible importers and exporters are important. Second,
that an internal zinc reservoir is essential for maintaining the
internal zinc concentration. Third, our data fitting led us to
propose that the cells mount a heterogeneous response to zinc:
some respond effectively, while others die or stop growing. In
a further round of experiments, we demonstrated lower viable
cell counts in the mutant strain tested exposed to excess zinc,
consistent with this hypothesis. A stochastic model simula-
tion demonstrated considerable fluctuations in the cellular
levels of the ZntA exporter protein, reinforcing this proposal.
We hypothesize that maintaining population heterogeneity
could be a bet-hedging response allowing a population of cells

to survive in varied and fluctuating environments.

4. Genome sequence comparison of Aspergillus fumigatus
strains isolated from patients with pulmonary aspergil-

loma and chronic necrotizing pulmonary aspergillosis.

Takahashi-Nakaguchi A', Muraosa Y', Hagiwara D', Sakai
K', Toyotome T"*, Watanabe A"*, Kawamoto S', Kamei
K', Gonoi T, Takahashi H'.
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' Medical Mycology Research Center, Chiba University,
1-8-1 Inohana, Chuo-ku, Chiba, Chiba 260-8673, Japan

* Diagnostic Center for Animal Health and Food Safety,
Obihiro University of Agriculture and Veterinary Medicine,
Nishi 2-11 Inada-cho, Obihiro, Hokkaido 080-8555, Japan

* Division of Control and Treatment of Infectious Diseases,
Chiba University Hospital, 1-8-1 Inohana, Chuo-ku,
Chiba, Chiba 260-8673, Japan

Aspergillus fumigatus is the Aspergillus species most com-
monly associated with aspergillosis. Of the various presenta-
tions of aspergillosis, one of the most frequently observed
in cases involving A. fumigatus pulmonary infections is
aspergilloma (PA). In such infections one finds a fungus
ball composed of fungal hyphae, inflammatory cells, fibrin,
mucus, and tissue debris. Chronic necrotizing pulmonary
aspergillosis (CNPA), also known as semi-invasive or inva-
sive aspergillosis, is locally invasive and predominantly seen
in patients with mild immunodeficiency or with a chronic
lung disease. In the present study, with the aid of a next-
generation sequencer, we conducted whole genome sequence
(WGS) analyses of 17 strains isolated from patients in Japan
with PA and CNPA. A total of 99,088 SNPs were identified
by mapping the reads to A. fumigatus genome reference
strain Af293, and according to genome-wide phylogenetic
analysis, there were no correlations between the whole
genome sequence typing results and pathologic conditions of
patients. Here, we conducted the first multi-genome WGS
study to focus on the A. fumigatus strains isolated from
patients with PA and CNPA, and comprehensively character-
ized genetic variations of strains. WGS approach will help in
better understanding of molecular mechanisms of aspergillosis

cases caused by A. fumigatus.

Publications

1) Han R, Takahashi H, Nakamura M, Somnuk B, Yoshi-
moto N, Yamamoto H, Suzuki H, Shibata D, Yamazaki
M, Saito K. Transcriptome Analysis of 9 Tissues to

Discover Genes Involved in the Biosynthesis of Active
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Ingredients in Sophora flavescens. Biol. Pharm. Bull. 38
(6):876-883. 2015.

2) Han R, Takahashi H, Nakamura M, Yoshimoto N,
Suzuki H, Shibata D, Yamazaki M, Saito K. Transcrip-
tomic landscape of Pueraria lobata demonstrates potential

tor phytochemical study. Front. Plant Sci. 6:426. 2015.

3) Imashimizu M, Takahashi H, Oshima T, McIntosh
C, Bubunenko M, Court DL, Kashlev M. Visualizing
translocation dynamics and nascent transcript errors in
paused RNA polymerases in vivo. Genome Biol. 16
(1):98. 2015.

4) Kusuya Y, Sakai K, Takahashi H, Yaguchi T. Draft
genome sequence of the pathogenic filamentous fungus
Aspergillus lentulus IFM 54703T. Genome Announce-
ments 2015 in press.

5) Kusuya Y, Takahashi-Nakaguchi A, Takahashi H,
Yaguchi T. Draft genome sequence of the pathogenic
filamentous fungus Aspergillus udagawae strain IFM
46973T. Genome Announcements. 3 (4). 2015.

6) Takahashi H, Oshima T, Doherty N, Clayton SR, Igbal
M, Hill P], Hobman JL, Tobe T, Ogasawara N, Kanaya
S, Stekel DJ. The dynamic balance of import and export
of zinc in Escherichia coli suggests a heterogeneous
population response to stress. ] R Soc Interface. 12 (106).
2015.

7) Takahashi-Nakaguchi A, Muraosa Y, Hagiwara D, Sakai
K, Toyotome T, Watanabe A, Kawamoto S, Kamei K,
Gonoi T, Takahashi H. Genome sequence comparison
of Aspergillus fumigatus strains isolated from patients
with pulmonary aspergilloma and chronic necrotizing
pulmonary aspergillosis. Med Mycol. 53 (4):353-360.
2015.

8) Tanimoto J, Fujino H, Takahashi H, Murayama T.
Human EP2 prostanoid receptors exhibited more con-
straints to mutations than human DP prostanoid receptors.
FEBS Letters. 589 (6):766-772. 2015.

9) Toyotome T, Takahashi H, Kamei K. MEIS3 is repressed
in A549 lung epithelial cell by deoxynivalenol and the
repression contributes to the deleterious effect. The

Journal of Toxicological Sciences 2015 in press.
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1. New species in Aspergillus section Fumigati from
reclamation sites in Wyoming (U.S.A.) and revision of

A. viridinutans complex

Matsuzawa T', Takaki GMC?, Yaguchi T', Okada K?,
Abliz P*, Gonoi T, Horie Y'

' Medical Mycology Research Center, Chiba University,
Japan

*Nucleus of Research in Environmental Sciences and
Biotechnology, Catholic University of Pernambuco, Brazil

? Department of Dermatology, The First Affiliated Hospital
of Xinjiang Medical University, China

Aspergillus arcoverdensis, a new species isolated from
semi-desert soil in a caatinga area, State of Pernambuco,
Brazil, and a similar environment in the Xinjiang Uygur
Autonomous Region, China, is described and illustrated. It
is characterized by relatively long conidiophores for Aspergillus
section Fumigati, and subglobose to broadly ellipsoidal and
smooth conidia. The delimitation of this new species is
supported further by phylogenetic analyses of the B-tubulin,

calmodulin and actin gene sequences.
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2. Occurrence, detection and molecular and metabolic
characterization of heat-resistant fungi in soils and

plants and their risk to human health
M. Frac', S. Jezierska-Tys®, T. Yaguchi®

'Institute of Agrophysics, Polish Academy of Sciences,
Department of Plant and Soil System, Laboratory of
Molecular and Environmental Microbiology, Poland

? Department of Environmental Microbiology, University of
Life Sciences, Poland

*Medical Mycology Research Center, Chiba University,

Japan

Heat-resistant fungi are often factors causing spoilage of
heat-processed products, especially fruit. Contamination of
agricultural raw materials is often as a result of their contact
with the soil. Materials contaminated by spores of heat-
resistant fungi can be a risk to consumers health by toxic
metabolites (mycotoxins) produced by these microorganisms.
Due to the resistance of the fungus to high temperatures
they are able to survive the industry pasteurization process.

Therefore, the only way to prevent the development of
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these microorganisms in the product is suitable selecting
material by conducting tests for the presence of heat-resistant
fungi. The use of traditional culture methods is long and,
therefore, does not apply in the selecting raw materials for
production. However, time is a critical factor in assessing the
acceptance or rejection of a given batch of raw material, due
to the necessity of processing the raw material fresh, which
is very important especially in the case of fruit. Due to the
sparse literature on rapid detection techniques for heat-
resistant fungi in agricultural raw materials in recent years
researchers are looking for methods, effective in the detection
of these pathogens. This review includes characterization
of occurrence, detection and molecular and metabolic

characterization of heat-resistant fungi and their risk to

human health.

3. Development of rapid identification and risk analysis of

Moniliella spp. in acidic processed foods

Nakayama M ', Hosoya K', Shimizu-Imanishi Y?, Chibana
H?, Yaguchi T?

' Global R&D-Safety Science, Kao Corporation, Japan

* Department of Public Health, School of Medicine, Kurume
University, Japan

*Medical Mycology Research Center, Chiba University,
Japan

Recently the numbers of spoilage accidents in food industry
by the species of Thermoasus are increasing, but the risk of
food spoilage have never been evaluated. It became obvious
that their heat-resistances were higher than those of other
heat-resist fungi, Byssochlamys, Hamigera and Neosartorya
by our analyses. On the other hand, 70 awrantiacus and
B. werrucosa had the idh gene, but they showed no patulin
production in Potato dextrose broth or Czapek-glucose
medium. Therefore, Thermoascus must be discriminated from
other fungi in the food industry. We developed a rapid and
highly-sensitive method of detecting Thermoascus in the genus
level by using PCR. This method is expected to be extremely
beneficial for the surveillance of raw materials in the food

production process.
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4. Draft genome sequence of the pathogenic filamentous

fungus Aspergillus udagawae strain IFM 46973"
Kusuya Y, Takahashi-Nakaguchi A, Takahashi H, Yaguchi T
Medical Mycology Research Center, Chiba University, Japan

The incidence of aspergillosis by Aspergillus infection has
dramatically increased in recent years. Aspergillus udagawae, A.
fumigatus-related species, is known as the emerging pathogen
of aspergillosis. Here, we present the draft genome sequence
of 4. udagawae strain IFM 46973" .
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Ministry of Education, Culture, Sports, Science and Technology

National BioResource Project “Pathogenic Microorganisms”

CEREFFAE TIX20024EFE A 6 F 3 3 F N A + 1) U —
A7y s b (NBRP) #BGH L, EDSHRETIZE
FTHIENEEL D DOIZOWTERMICIE, 71, 3
e ERAT) T2ODEH AL CE /. ZDO®BSED
EDRE L 247V, 20124F 8 L 0 48 3 WISHtG S .

NBRP 5 J5U A 9y AR B C & 2 T2 RS2 B [ 220
Fok vy — RIEER - BRR), KBORSFMAYwIis
B & PR R FRFREE SRR OREAIRE) & R
REFE R EWIZEAT ORI H) 13, AHE O o
R, IS OIFEMEWREOIEE - £-1F - $RAA
iz 24 L <, SEERY BG L72EET X 2 WEME
Witk LCRfit L, BYYE L IREROEE - WiEx 3 5
N2 ZZHEL TG,

AKT7OY 7 ML, GBI R LEGHENTEEL T
IS TELREMENIL 7 a vy xHIEL TV,

In FY2002, the Ministry of Education, Culture, Sports,
Science and Technology (MEXT) implemented the National
BioResource Project (NBRP) to construct the framework
for systematic collection, preservation, and distribution of

bioresources, with a focus on those that required strategic

development by the national government. After the reviewing
the NBRP every five years, in FY2012, the third phase has
stared.

Chiba University's Medical Mycology Research
Center (MMRC) is the “NBRP Center” for pathogenic
microorganism, and this project is carried out by MMRC
(pathogenic fungi/actinomycetes), 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.

46 THRY BREEFWEL Y S - H19% 2015



Tl R 52 B R A E S B R g w3 IR F 52

[T, F5ICT7 7 ) AB X OR M FATRAEL TV S HREE - N RIED
R OIS LR, BN, 5w AN TaY s b

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.

R REEBGT R GE 0T 7 = T SO %15 C, 7
T EPLICERE e Y e PERHLTWEY. BE
FCITr=TetoRERY (byEu Iy, /) 3
N7 ERGGT DA EHE FEBAMET 77 FER )
L FDEFER OB &, B ERD% {p5, {7
OLEIEEMERKE LA EHETHERE SN TN D D
EERFWHOPICLTET L7, ERIEMAERE, Hibo< A
IIZHWY BiFesh, RERRKEBZIFEZLE L.
F BT T 2 REOEMESE & Lz, =
A ABBEOGEED TREINTH L EHEYE, Flcy
V7N a3y ABWIC & B EG A SRS A & 5
B LCTWET. M CoOmRIL, BhoiELuEEE
T BHEMAREE S, WU A5 7% L8 L ORE
PR LRI IUIETETCE A, Lo L, HHoERE
WHBL, A4 O&FEDE (QOL) o ExaEy, 25
WCHAREDRITF2EDLZOICEhEERATVET. —
NS OMZEIZHERD 70— AL, EREL, R -
FREFFEOELDES T, AARD A4 DEFESL QOL D
HEFFICD , FPRARE CEBT 2133 CF.

FRICHR2TAEREICIE, 7 =7 OHISIC(E D ) THSZESS
BFICEMR SN LI — s, BERE RS byER Y,
IR EICAERT AN EOEAT HHIZL ST, MEIZ
BEZLNVETHREINTWLIEEZHRELT L
Gaezsie. F7-HIcoBHEIER). S 5127 =7 et
FEHT ORRZERE Olga K& LAEMIZIE Y HARIHHE, 7=7
DERAHET A I E I CE, RHERE, =4 X8
FHDr )TN ay h AER ENZDWCIEFETTHIZE % il
TwWET.

2012 2 B 7Z7E*X A LTHOMRE - MERkESE

Under assistance of Kenya Research Station, Inst. NEKKEN,
Nagasaki Univ., we are analyzing toxins contaminating major
local grains (maze, wheat) and milks, and also producer fungi.
We found the local foods are contaminated by the toxins at
concentrations far above the international standards. The result
has been announced in newspapers, and received large attention.
A new project for epidemiological study of Cryptococcal fungi in
HIV-infected patients is launched in collaboration with Kenya
Medical Res. Insti. (KEMRI) and doctors from UCSF, USA.
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 Ms. 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 Cryprococcus in HIV patients,

and dermatophytes in Kenya.
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T ANV N AGET b & LI ELE R E 70 ¥ = 7 b
The Project on Controlling Aspergillosis and the Related Emerging Mycoses

T AR F ) ASED 7 AT SRV T A AL FL A
FEILEOSEGERIEE AR 2 TROI-OHRZ %% ME
Thb. BYEHT A0V F )V AEISBREE TG L 72 4.
Sfumigatus DN A3 FAZE P FAEIZHY A EFNTHRIET
LS, FOIRE - HERE - Bk L3S HTHD . KIE
DOEHEL E BB L TWA SR LIREDOFRINIL, 1§
EBLOW - BTHFICHLEEZENLD, HATHEE
OWFE T AL, BT - WHIOZERIZOWT, hT VA
70T — AN, B TREE - ARSEER, ZRCHE
W OIFHTE 2 ATV R 2 2 P HRES L 7.

Aspergillus BHE OILF13, i - UV - 82l 7% EOBRE
ANV AICK LCitEEZR$2%, ToRziEeE AL
WoHPZENTWZRWY. BFOX b L AMERERIZE S
B LVHIRZG2 729012, 4. fumigatus 1 £ OHRH A.
niger, A. oryzae EXRIZIE N T VA7) T — AfRAT
ATV, A CTRRNICEBT 2B ER L. 2
DOHIZIINF DA b L AN B E S 2 825 K - AdA
DTRBERTHPERE ENT. afABIETHIERON
FTREROREFHFRENELRTORE LA LBIZE SN,
AFAD A b L AR OFIH O A 7% 53, FE3F O]
ICOERET A L RSNz, SHBELRL T &5
L, AFAIZ X 5 A b L Al B & O 563 & fl g
REIZ DWW % .

o2 Esn 2 BRESEZEEL, BR2RET, 4
Sfumigatus DL F 2B S E2. bT )T h—LaB
XU ED ORI LY, 2HoZkAHEY, RE
K A 7 = > (dihydroxynaphthalene-melain) & 77 ¥ %
trypacidin D ZEBL - EAAZ7TTCIZEA~25C TR E { EA
LTWBIZEPHLRNII R/, EHIZ, ITNHZ T A
5 — OBIEFFEB 2 B 2 HF 12OV THEBRIC & )i
L, AW O IEMEFE IR & o B & i L7

F 72, AR, BT ARV F IV ZGE DO EERL OB
WELTRERMEL %> TND A fumigatus DT ) —
VIHELICOWCHRE 2 E Q. F|—EFICBWT
voriconazole (G & 11 12 B EH KN DA fumigatus 73 51 F5 12
BRTERZED R L OORE 2 EST 2R
EHOPICLTELY, V7 —IIREFESNTWL A

Sfumigatus R 75 BEARLSAE O 7 ) — VIR 12 D W T
B\ 2 MG L, CypblA % I — N9 A#E(ET
? point mutations iR T 5 & LI, FFLWF A TD
2SR (TR46/Y121F/T289A) % b H3[E Thh & TH
LAFETOIRIZOWTEHE 2GS L7z (Hagiwara, et
al. J. Infect Chemother, in press). HTE cyp51AZEF LI D
M PERERE I ZOWT T ABTIC L DI Th L. &5
V2, A fumigatus \ZIR CEELRFNE TdH B A niger DFE
MRS X OSANEZN, ops14EIETBCLY) & FRIR 75
HERR - BRI BEAR O BT & - CEFICHAE L. £
DAEA, T E Teryptic species & SN TELL S N THR%
Mo 12 A welwitschae BWFEFIIZIERE & L TwETH
LHEITMZT, TNHOREMBIZBITE TV — Vo
FErlHOLNTAE & DI, BETHITICL ) Z ol
WP A fumigatus E RE S o TV L HERE L.

Aspergillosis mainly develops by inhalation of spores of
Aspergillus fumigatus grown in several different environments,
and the pathogenic conditions, severities, and courses of
disease differ significantly among patients. The variety of
pathogenic conditions may arise from states of hosts and
fungus/spores. Finding a solution to this itractable disease is
the aim of this project. In 2015, we performed transcriptomic,
gene-targeting, and secondary metabolite analyses to study
factors of spore/fungal side in the disease.

Spores of A. fumigatus are resistant to environmental
stresses such as high temperatures, UV and drying, of which
mechanisms are mostly unknown. We performed comparative
transcriptomic analysis of 4. fumigatus, A. niger, and 4.
oryzae for obtaining a new knowledge on stress tolerance
mechanisms, and found several genes specifically expressed in
spores. Many of these genes were downstream genes of AtfA,
a stress-related transcriptional factor. We knockout asf4
gene and found upregulation of several germination specific
genes in the knockout strains, suggesting AtfA suppresses
germination as well as endowing stress resistance. We are

revealing the regulatory mechanisms of AtfA by further
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analysis.

Mimicking a natural environment, A. fumigatus spores
were formed at different temperatures. Transcriptomic and
metabolites analyses revealed gene-expression and production
of two secondary metabolites, dihydroxynaphthalene-melain
and trypacidin, were significantly enhanced at 25C compared
to 37 C and 45C. We experimentally analyzed other genes
(aﬂR/aﬂS, tpr/tpr) controlling production of these
secondary metabolites, and reported relationship between the

metabolite production, temperature and pathogenicity.

We made a further investigation into the development
of azole resistance in 4. fumigatus, which is an emerging
serious problem in the treatment of intractable chronic
pulmonary aspergillosis (CPA). We examined 18 clinical

isolates of A. fumigatus stored in our Center and found

mutations coding Cyp51A. An isolate which has a new type
of mutation (TR46/Y121F/T289A) was found for the first
time in Japan, and we issued an alert against the spread of
this new resistance in the country (Hagiwara, et al. J. Infect
Chemother, in press). We are now making an investigation
into the new resistance mechanism other than mutations in
Cyp genes. To understand the mechanism of this intractable
discase, we started an analysis of 4. niger, another important
pathogen of CPA, for the epidemiology, drug resistance
and its mechanism using both clinical and environmental
isolates. A. welwitschae, a cryptic species of 4. niger, which
has been given little consideration as a pathogen, was found
to be most common among 4. niger complex as the causative
agents of CPA. We also examined their drug resistance along
with the analysis of mutations in CYP514 and suggested their

resistance mechanism different from that of 4. fumigatus.
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MREE 14— 1
Aspergillus fumigatus D 7 *J — JL R ZEH it %
ICBE 5§ 2855 R F AR & SrbA O 1% S A F
35 I E% 48 D AR ER

TR
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JA S - R - FIEH
(TEARFHEEANEL Y ¥ —)

Concerted regulatory mechanism for gene
expression involved in azole drug resistance
by transcription factors, AtrR and SrbA, in
Aspergillus fumigatus

Katsuya Gomi
(Graduate School of Agricultural Science, Tohoku
University)
Susumu Kawamoto, Kiminori Shimizu, Daisuke
Hagiwara
(Medical Mycology Research Center, Chiba University)

TEADE S

W Aspergillus oryzae\Z B W TR B I 727V —
S F PV B 9 % #7 Bl ZneCysel it B K F AR 13,
Aspergillus nidulans X Aspergillus fumigatus\Z & 3£ O F —
varz e LTRIEEN, ENEFNDarREILT DWEIE
PRTlE, BFAERR L D 100F5 ARV EEARRE T H K2t %
R EREM U7z, BIRENZ &2, 4 fumigatus D
RNA-seqf#HTIZ & 0, AtrRiZ CdrlB/AbcC b T > AHR—
y =723 T%<, CypsblA2 HL TV T AT 0 —VAS
MR BIE T ORBICEEboTWE I EMREN, =
VI T U= VESKEROFREBIX, $TIHEDH S
bHLH x5 7 F SrbA & 15 # M9 1 Hll#8 & LT % 1T R
AR Iz, £2T, AFETREVITATT—)L
BHRER 7 & NZERAIPE b 5 ¥ AR — ¥ —D#IRFD

FHIZAUR & SPARED L H TG LT bA 02 HL
MWZTAHZEEHE L.

A. oryzac\ZB VT AuR-GFPEE ¥ ¥ /37 DBIEN S,
AuRIZHEAN OFIRKBEE 2 EOFMEIThrb S TE
NIRRT 5 2 & RSNz, —7J5, GFP-SrbA Rk
G N E RGBS L D, StbA AR
RS T ORI 721/ M Mak > SEBNABITT 5 2
LR LN, 2B OWREG KT O LR X R 7% 5
CEDIRIRE NI, atrRWERR & srb AR % -V CTH
WOIRE R T OMIBHNIETE & TR72A%, Wi ok
IR & LRSI EVIZRERD SN o 7z, Flkk
2, BMERTFOEBS —HOBMEFHIEICL - TEER
otz TVTATFa— VESKICED B #EET
BEL LD —HOBRTHIFEIL > THELWEBIKT 2
RBOLNT2S DD, srbAIETIZIABC M T v AR—% —
EETFORBUSHEIR O N5 7z,

—75, A fumigatus T FIRIAER L 72 arrRWLHENR &
srb AR HERR IR R L T CIAEBTVIF LLEL 2D,
EHICTIV T AT 10— VAGEHRERE O BIR T DFEBLE D
KT L7225, ABC 7 v AKR—% —#{5f (wdriB) @
FEBUL atrRIEIER O A THZE LR TABIG SNz, £
72, XU AT HCTERERBIC XD, W o sk
LREEDOZE LWKTARD LN, 512, THERE
WkeD S HEE S NIz A fumigatus DT ) — ViFPErE (IFM
61567) IZBWTarrRiEEZIT 72 2 A, 41 bF )
V=N lDT = VTR D D ERRENED
LNV IIVIF V=i L ThEVWEZEZRT
CEDVPHLNI o7, R b I A TOMUERELET
B ERRIC B % arRPHEMROIGE 2 B3 L & 1T,
AtREStbAD Y AT L A ¥ b OE % & I RIERL
FeilBRIC L 2 MR E R T OME/EHOF BN L T 5.
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MEEE '14—2
HE®BEMER Cryptococcus gattii D EIRIR
M F D RIEFIIEN

N EAIZE - AT
ORAERZF R A BEBE 2R FERE)

A e - FERATE
(TERARFHEEAEL Y ¥ —)

Immunological analysis of a mechanism for high
pathogenicity of Cryptococcus gattii

Kazuyoshi Kawakami, Keiko Ishii
(Tohoku University Graduate School of Medicine,
Sendai)

Susumu Kawamoto, Kiminori Shimizu
(Medical Mycology Research Center, Chiba University)

A% S

199942 71 F 7 DN ¥ 77 — 23— 5T Cryptococcus gattii
LBV Ay 7 RAEDT 7 VT LA ZHPFEAL,
ZOH%T A1) B AREOITRG I 2 P OICIER L
22 & % (CDC-Morbidity and Mortality Weekly Report
Vol.59, No.28, 2010). 20074F121%, HASE T EN S
EERONDC gartii\l X B2 )T+ 3y 7 ZIEIDH
HEN TS (Emerg. Infect. Dis. 16: 1155-1157, 2010).
WD C. neoformans\Z & B2 ) T hay 7 AKE L Bix
D, EE TS PR RGE 2 50 L, € OmWETE
HERLEHEEZ ) T ray 7 AfELEBFIENTED,
SRR GSE & L CREMEICHET 5 2 L2V E
SND. KWIETIE, C gattii & C. neoformans\ZX$ %
SRS SN & LIS 5 2 & T, RIKYE ORI o F
W ZFELZEEZHMNETS.

C. neoformans, C. gattii \Z3EAZF$t %\ TOVAZEH
N7y —%BAL, TNENIK, 8HEHH/z. C57BL/
637 ADKENICOVARIE FHEAWMKE EA S,
2 WL OFTEY) > HiMIE % FPUE Tl L IFN-y 2
AT 52 E THRIKNIZBIT %5 OVADFEH % 72
L7z. MHC 7 5 A I1#3PEIC OVA % 583 5 THig =
BRERBTL I VAV 2=y ey A (OT-1I)
SEMNICOVAFEBLC. neoformans e JEHR S & 72L T 5,

2ABHOMMNTOIFN-y EENIE T VAV 2=y 7
VWX’R&ﬁﬁﬁﬁﬁ%?Lt.:hBG%%#%
C. neoformans & C. gartii\Z 338 7% OVAHUREIZ W 5~V
N=THRIEE L, ENENOEEER T TOREBIZD
WCHEMNSINT 9 5 2 L AN RRE oo 7. SFRIE, A%
SR H\W5b 2 LT, C neoformans, C. gattii |G 2B
B RIS A OAHLE SISO W TN & D, C garrii I
YJiE O R RS O 2 Hig L 72w,

MREE '14—3

Cryptotoccus neoformans DSR4/ LR
ELEBEO S FER
—TheBRE L HRaEEKEEIEL T—
D2

Wil 2 - SEsT
(THERFR B G R A 7ERH

A A - FULHRR - BELE
(TERFHR ST > 5 —)

Molecular basis for specific regulation of
genome integrity in Cryptococcus neoformans
and its application to the development of novel
therapeutic strategies

Akira Matsuura, Yuriko Imanari
(Graduate School of Advanced Integration Science,
Chiba University)

Susumu Kawamoto, Akio Toh-e, Hiroki Takahashi
(Medical Mycology Research Center, Chiba University)

AR S

Cryptococcus neoformans \$BRFEZ %ET%TE%%I‘% S
HY, FITRERBEORT LANERGELEERS ) T
May 7 AJEERFIERIT B*ﬂﬁ@%ﬁ%f‘: LTHIS
NTWa. AREiiE, BIK7 723 FosfERc& 2w, &
BFY =TT 4 ¥ 7OMRPEL, BEASINIEHER
DNA Wi v & A0 (2 R4 T 7 1 A 7 RARBCH AS &
hé,&EmM%@mﬁﬁﬁél:—7&ﬁE%%o
ZEDHLPITENT WS (Edman, 1992) . ARBFZET
Bt AR I OAEFHRAE & WO Bl s C neoformans%ﬁ
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DT ) DAL CL, S5IC2D L) RS
D WHEFEREDS C. neoformans DETHER L ED X H 12
ML, H50EEDEHICHBENTWAEHE2B S H
552 EZHMEL.

WEAEBE D LA - JLEIAFZEIC BT, C. neoformans
—RAMIETT o 2 7 DNAMERHR T 1 2 7 — ¥ OM
[ (RS CnEST2D AR T W3R Z T, CrEST2EART- O
HINLEEFEC 350F B BRBE & AT L 7o/ R, ARICBWTH
Tl =R & AR, R RKiOMRICIETE X T —¥D
HESLHTH LI LWL PIIL TS, RIEFIT S
512, 8. cerevisiae \2BWTT O A T — B RIFRFICYAIK
KinMEFFICBE G35 2 LS B 012 % o T A HFEH
ez, FEMERmREEGICHET 2ERTIERL, 215
D3C. neoformans |\ B 1Y % i 7 DNA B HGERIC &
DEIHD o TV ENITHERE YT 2D, £
9, 7/ AWIZRAD52, RADS1, MRE11, DMCI®D I
BIETEZRWEL, TN OEMETHIERZERLCZ
DFRBIM 2 AT L7225 %, AR TIE RAD520D DNA B
2B 2 EEMEIZEK L, —H TRADSIRIEIE & 1 severe
BRHABME LT EPHL PR, Zofim, M
[l Z DS B X B 8. cerevisiae E1XR% D ) T L
2 N BT A AHFE S T E O LB EF L C
BY, BIKEN. 5%iE, 78 X7 —EiEEOHEIC L
BT OWRKESLITEDDD, 7ux7—¥, Hil
Z B R - % & 8 72 DNA R B BIHERE 0 35U 0 8
PHEL LM 25 TOMP S5 22T, ZOEY
FEOFFE L DNAHBBEO X h = A 4 LA ER
HOEPZLznEEZ TS,

WREE 14— 4
REERICH TS5 —BRILEZOEREBE L
IRHREE DRI

[EENLY
(%% BB B2 B R BER N A F A = > 2
JERH)

JIA e - FFENG - FETHER - B
(TERARFHEEAEL Y ¥ —)

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)

AT S

—fbgE®H (NO) ¥ 7 F st LT, WaFH

MRIAWAMRHSICES L Twa . ik, BAKRLIEER

Saccharomyces cerevisiae \ZBVT, NODBT TNV T ¥ A

727 —¥MprlB X U7 FK% v 37 HTah18IKAF 1Y

KT VF=rhoaldh, BILA L ATEICHES T

AT EEHEML. —7, WEERITE MIERET 55,

HARBREL & RN O B 20 BREE 2L GBS, TRIGIREE,

KAL) ICXHAPLVAIEEING. HRIEIALD

AMLVRIIEL, TEE2ERT 52 8T, BRI

PERTIEDE, NOVEKDA b L TR F

DOFBICHGTHWREIEZ NS . RIFETIE, S

cerevisiae & A BkD NO & BURE I D AETEARIE S 4L % 9 Ji

HW (Candida glabrata, Cryptococcus neoformans, Aspergillus

fumigatus) (22T, NOGM & HEFH, 2 L R0tk

EL OBEYER AN 5. T264E I, DU ORTgE

BRI STz,

1) C. glabrata : Tah18D A Vv v 7 # {5 (CgTAHIS)
OB E Y 2O s 0 7 7 - VICAR S
72 ZAh, WERBKIIERTY 707 7 —JHNTO
WIS E o722 e h S, CeTAHISHHRIE I B
LTRSS 7z,

2) C. neoformans: Tah18D 4 Vv 1 7 &5 (CnTAHIS)
PEFICWETH D Z LA L2720, A4+~
THRIAZFETLREMEL, FL -5 —DK
MM X o TEFEPEAT L L 2R L. F72,
NOBRWE T o -T2 T, TIVF=VOR
N & DA NOAER L T b 2 L o3@igET
&7z,

3) A. fumigatus : Mprl® # v v 1 78Iz (4MPRI)
DR E FIEBIRE VER L, KBIBZ T L7z &
Z 5, Mprl& ﬁﬁiC:AﬂWPRZVP‘T tFNVEFT R
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Tx5—FEI—FLTWAZ LI RBEBEINL. L
MLAEDL, INSHOMIEERA ML AREIEA b
V2K LT, BAMRELEDL SR WEBHMZ R L
7o, F72, NORRRMWEE 7 v — 7% HwC, Wb
KEOHRIMC L W HBEPIINODER L TWDE T &
MBI CTE .

4%, Mprl, Tahl8D A+ Vv u 7 BB Ok, 5
BUIHIMR, BB EZ VT, MIIBANO LIV % T8
T5LEHIT, AMVAMEREORBAMEBLET L2
LT, MEEEICB T Mprl % Tah1823NO D4 & 4
HHREICEI S 2080 G 5 .
fRFE '14—5
REMEREZHHLT BT MILADE
FEMEMRMBER ICH T 215

AT
ORBUR TR R B E 5 be)
NA A - 1 & - LI
(TERARFHEEAEL Y ¥ —)

Development of antifungal proteins derived
from mycoviruses which attenuate host fungus

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

Susumu Kawamoto, Tohru Gonoi, Akio Toh-e

(Medical Mycology Research Center, Chiba University)

A% S
INFTOMRIIBVT, FHAZA A0 BIFRHIZK
B LTHEFHEZ 25T <A 27 1)V A Magnaporthe
oryzae chrysovirus, MoCVI-AHI kD & > %7 H D H 5,
ORFADHIRIIEME &2 B % Z & & 78 ¥ W) Saccharomyces
cerevisiae DBILTFHBIROFAHIC L VHL ML TE 2.
%72, MoCVI1-A ORF45%E& R (8205%%) 2%, b MFl
1B BE Cryptococcus neoformans WZxFLCTdh, BE RN
REFBHREOW, Z L TRES IR O 234 F
ENREFET D EDMRINTE BFEWXLL).
Z ZTABIZEICB W TIX, C neoformans\ZB AT %

YN B A XMt T AR HMELT, &
T, NUBEBETFRAREMNATLZLICLD,
MoCV1-A ORF4 i W 1if V5 4 38 % i1k % Wit %
o7z, ZORE, ORFAFLFHIBED2507 3 / MDY, 58
LEORFEREOVBE S VRIS LTRT 28
O SNz, WICHEE S it s hizy vy
BICH YT 2B TR %, NAREZIZOWFEZE TH
NIz C. neoformansFEBIN 7 & — 1A S & b AESE
ATV, X7 ¥ —REREEL T L MR, Sk
(&, C. neoformans\ZZN BT ¥ —%BALT, T&k
ORFAL S PMIEN A A T5 2 LRI LT L.

TARNVENZFEDE N &2 | EEALED 7253
TG BLH Aspergillus fumigatus \Z K $ 5 72 7% LA IE = H
WE LT, i/ HBAROWET V=T, A fumigatus %
LT 2R~ IV A NV ZADOWR L ZOI %
, BB LE PO E LTI o TV 528, RIF7eifE
WZBWTIE, ¥4 a4V AHEERFEEICHE L THFEF
TxfT-oTVAh., INE TORBRMIEORE, 4o~
A a7 4V AHRD 2AKBRNA Y/ L EE ST TH
D, TOH%, 2HICEALTIE, HERICEFTHEL
bR EPMERTETBY, 4T TALVATH
% Partitiviridae J& & Chrysoviridae B\ I N5 A3, B
DI ANAEFEPEIIRTAH—TIE R, HlTh
5 EDHERINT VS, 58, EENIHTT 21/ERE
EZR B2 T oM R, fEiifk L7 MoCVI-A ORF4
DR EIZOoWTh, LFEFEL MR ST 5 2 & TH
ELTWS ZEDREFEFNS.

HRER

1) Urayama S, Fukuhara T, Moriyama H, Toh-E A,
Kawamoto S. Heterologous expression of a gene of
Magnaporthe oryzae chrysovirus 1 strain A disrupts
growth of the human pathogenic fungus Cryprococcus
neoformans. Microbiol Immunol. 58(5): 294-302
(2014)
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HRERE '14—6
Cryptococcus neoformans DIEEEZICEETS
AFCrz1/Sp1D > JF V) > J@Eh

NIA A - KA - KR - IR

(FRRFHEREEAEL Y 5 —)
Raclavsky, Vladislav

(Fza - X5V F—KF)
Sipiczki, Matthias

N HY =« FTLY 2 ¥ KEF)
BN - AR5 Z

(RR AR BEHE 7 R ZEFE)
HA #

(TR RAEPE R A5 RE)
=il

(BT R R BE R A 78 )

Signaling analysis of transcription factor Crzl1/Spl for

hypoxia adaptation in Cryptococcus neoformans

Susumu Kawamoto, Kiminori Shimizu, Misako Ohkusu,
Daisuke Hagiwara

(Medical Mycology Research Center, Chiba University)
Vladislav Raclavsky

(Palacky University, Czech)
Matthias Sipiczki

(University of Debrecen, Hungary)
Kazuhisa Sekimizu, Yasuhiko Matsumoto

(Graduate School of Pharmaceutical Sciences,

University of Tokyo)

Yutaka Tamura

(Graduate School of Medicine, Chiba University)
Satoshi Miura

(Graduate School of Medicine, Yokohama City University)

TIEADE S

95 S5 ¥ B Cryptococcus neoformans (&, FEAYENZ WIS 5
HWO ) HTROMEED®R S, SHEEEH, I, =
A4 AEFOBEEIER & L TH RIS TEERER
TH b . AWEEFITREI;LHR R SRR TH
B70%, HIRBREEA D v MG, Mg L CIiiic

e 0 MM B M & W%, MNICE > THRIERS 2
FTEEZEZONTBY, EERRER (AR, ) »5
R EREE (ME, M) ~OBIN 2R RFEREZ LR &
WZHT B - TR THIE LRk 2R3 . ARO[
FIRFBITR T B BRFTICE | AR O R MEFE I H 3R <
Ml 2R TFO0EDEEZ B, FLITERROK
RFISEERT & LT [RERY Crz-1/Sp-1] £ T
RFISEREED 57 TN & D TV A28, HIZ, KFO
B ORI EEETEUTO XS L TR,
£3, Agrobacterium B\ X 2 WHEHREH T, 7/ 4
FUTATAI =TV N IATT)—HERL, FO
W DR FBEBEIR IO AR 2 I L 72 kIS, #IKEh
72RO T-DNAHF AL 2 > — & & ARITIC & - THE
FETHIENTE, MREHIEZIZ XY 2 OB TR
R L7-. 2L C, ZORETFHIEROIREER ST
B AR AT 472012, BRI < RT-PCR
R AN KW AEE 2 1T - 72 RN ED S, BIE T
MR AR & D DIRRFE S T OB N &3
EATE. F72, RT-PCRIZ X 5T, WAMIIEEE
FMEF TERMBIEA B D 2 EATF OFEBlE O8N
DO SN2, BETHEHRIZB W TIZCOEET5E
HoOBMID T VRO NG o7z, Fii AN
IWEBIETFE, T TIARORBRRICEEZT & LTH
MEMED D [HEHT Crz-1/Sp-11 & OB % HIZ
HRODOH Y, C. neoformans DLFRFEA b L 212§ 5
BHINEY 7)) v IO BiIEL Tw5.
FRD XS, KA C. neoformans M A 1A BE
OO T, FFRARBBICEHS Z /AINL, B
D TRZDS, HERT TICFEHIZTZEsEO O, £
< DHADER S TR T B F T IVEERE Saccharomyces
cerevisiae DAL E A HIEIPERE I OWTDH, NAFH A T+
RTFA 7 AN & HCCHE R BN, B8Rt
LA, S cerevisiae DRNLEIIREIC B VT, mOEE
BRI E R LT L ESONAHIERERT A7) -
1547 (Clnl)] & [H 420 ¥- 24T (Cln2)] ©4F
FHEREMRREM 2 A28, 2 FF ¥ -T 0T TV — A%
BIZLB LS, FloeEELARZ/T, 05T
MOETVHFRMLT, @& LTHEELL.

SRR
1) Suganami A, Takase N, Sugiyama H, Virtudazo EV,

Kawamoto S, Tamura Y: Structure based functional
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distinction between Clnl and Cln2 depends on the

ubiquitin-proteasome pathway.
J. Proteomics Bioinformatics 7:102-107 (2014)
MRZFE '14—7

rﬁﬁi’d)mild heat stressit &9 F D #%&E
M & B2 M - AEANDSTFERE

£ OB KREE- - HBYE
(13 ] B R 22
PSR (ALATE

(TERARFHEEAEL Y ¥ —)

Functional evaluation and application of mild
heat stress responded molecules in pathogenic

fungi.

Tamaki Cho, Junichi Nagao, Yoshihiko Tanaka
(Fukuoka Dental College)
Hiroji Chibana
(Medical Mycology Research Center, Chiba University)

A% S
t b OFEBLHEBIMIRIC X % mild heat stress (39T ~
41C) &, v TR E A B Candida albicans D 735 A
F 7 ANV BIIK T B EEH MR UL 7 (ChoT et
al: BPB, 2012). FW254E & > & — L EFHBFFEIC T,
TCHB L U39CITBIT S C albicansDINA F 7 4 VA
BEIRE O BAR TS A MREIICIRR L7z FR264EE 13 &
AT &2 D, 37°C & IR LC39C THBMINT 5
HIaF & LTHYR (WAREMIEEESY oy Haea—F
%), #i239C CTRIPWA T B H-IZTF & LTYWP (B
B MINERE Y 8 H%& a2 — F$2%) R TEPI (B
MTBRERSE & 8y B a— ¥ 5 5) 7 LHifRE B
FTLBIETRICEMS R ONDL I EZHLPIT L.
DLE DG RIS X & Wik 0 g & O 2 L %2 7R
3250 THY, PURMEIZZLS RSN 2R D &
AbNb. ZFZTHRMETHIM L7 C. albicans DN A %
TANVLEPIRE LT, =7 A5 RN b iR &
FA =T THIROEFRTHERE 2 RE L. IL-17
ZREET ANV =THIROFEEREZ ML A ~H 4

THERY HRES

s

v

Wiget v 7 —

YHmgIc 7O =4 P X MY —IZX DRI L. AT
DOFEFR (n=3), FHEMI7TCOHEIHT L T39C D
JECLOMOIL-17TH AR E R L7 (p<01). 2T ok
ZALIZ X 5 THIO LT EIZS W25 SN0
T, 39CTH O OHREZALVH D L EZ NS
AN Z2 AR5 2 WAR O FEHNEZ D 2L B L OTF
FHEOIEDOZEAE, R GELR E~NDIH b E
bhs.
MEEE '14—8
Candida glabrata D¥EEERICEEES T % &1n
FRIBEMRDMHE OFER

SCHfEZ - Tl B PURSCR - | K
(RALZER R A2 FE A ER)

HAEG
(TERFHER LT > 5 —)

Analysis of the cell wall integrity of Candida
glabrata glycosyltransferase deletion mutants

Nobuyuki Shibata, Atsushi Kudoh, Fumie Itoh, Yutaka
Tanaka

(Tohoku Pharmaceutical University)
Hiroji Chibana,

(Medical Mycology Research Center, Chiba University)

AT S

Candida glabrata DM NLEERESE & A2 53 % &R
FEAE T RIERRIZ D W CHETBEE DR 35 L MR- AT %
v, FRICRE K BILD R 57z alg A KK & mnn2 A Fk

2DV CHIBEIZ - 2 5 3% E.K%fn:l)é'fﬂ] IR L 72 Al
TNH NET A ') WA S, BET AR, TV
o AN VA O] 4302 4 T Lﬁ%r’il‘)ﬂ,f* *F /@%icil

WJ/-%wﬁ/&L;Dﬁot.7WﬁyﬁAT$
T — MF T T B R I oW X )
Tol. v F Y OMERITIET M) V2, lH NMR
5T, AT MG X DT o7z, Mk V7 Y E B
L~ v VIBOILEEALILE BRI E T BRI X 0 #
L7z,

alg6 A¥RIZSDS, Calcofluor white S DHEANES2 1k, B-1,3-
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TNWHF—VBREZWEBLEHL, TEMTb~ v F VER
WA EEINC R o Tw/z. LA L, micafungin B L OFF
T— I F T IHT BEZEIHEETL, ¥F AR
(FEPAERRD 2 fE DL EIZHIIN L T 7z algs A BRIE~ ¥ F
¥ ORI SN Do 7223 FH A4 ZI3LT L
Tz, mmm2 ABRIZ~ ¥ F >~ ORI b ILa-1,6-4
BOESMEICEILL T, Lo L, SRR ESEIC
ELWELIIER SN R0 oT2. A4 3% v EGeT2ER
DAER, alge ARRITEPARR & LI L TR E SMEEDE
TLTWAZEPHOLNE R STz, T DRRITFRIC
alg6 AR T IEE & R ORG24 T, M
N BE integrity DK T 2> SIFEPEDK T IO L Ao T Db
CEERIRIEL TS, MTaEERE S D2 LAY ML
LRI E LG ZTO AT RELMRE LTS,

MEBHE
JIRIE
CRAb R KRB R S R 5 FE)
g R, INETIER
(TEREHEEFAEL v 5 —)
HREE '14—9
Candida glabrata /N1 7F 7 14 JV LT ICEE S
9 3B FEHOKEEREN

e ¥ - Xinyue Chen
R TIER AR Be kG B T2 e R
AT G
(TRAFHEREAEL Y ¥ —)

Function analysis of genes related with the
biofilm formation in Candida glabrata

Hiroji Chibana
(Medical Mycology Research Center, Chiba University)
Susumu Kajiwara, Xinyue Chen
(Graduate School of Bioscience and Biotechnology,
Tokyo Institute of Technology)

A

R B Candida glabrata 34 DH vV YR (BERGE)
DOTEERREO—HT, ZOEHMEMRERTNA %D
K NAF T4 VAZBRT S L, B BLEL A
EHTAHIEDBHONTWAS, 22T, A IRZDH T
D IFFEASHEA TV C. glabrata DINA F 7 4 NN A5
FREICIER L, COBEBOMIBEERS G & ¥ 37 W % g5t
WIZINIT S5 2 LT, ZO5FHEEHOMIL, K
BRRED R OBEL 2 0 ) 2 EHERIET A 2 L
L7

C. glabrataDI)N4 & 7 4 VW ATEWIAZBMRT 5 L2 5
NDBHWY TFNARTF P L RE ST AT 5 &
ERONB1020% Y87 B a— F¥ 5 8EF %2 RE
L, ThoBEFOWEMRANTTIAF Yy 7T L —1
LTONLF T4 WATEHEBIZEL, Tho 2 HEKD
b D & BRI L 72,

ZO#RE, 1020#BETFOHD 5 DDA T ORI/
WCBWT, C glabrataDINA X 7 4 IV AR AT 5 )
WP L2 e gholz. TRo@ETIE, IBE b
F vAHR—=%—Arwvlp, MFS} 5 Y AR —%—Qdr2p, 2
DDERD S TN IRAND Y 237 Bk llb b ¥~
737 B Syc2p & Syn8p, MMLA ML AIZHMRT B F 8
JEFr2pk a3 —FLTwa el Sz, ZoOHT,
SYC2k SYNSHEAZ T2 WT & SIZEEMICNT Lz & 2
%5, INSOBEETHIERDIEHE T N4 AR E LCTH
WHENTWDE YY) A YERBTHLNAF 7 4 VAT
ALY DWIL, TNONLFT7 4V 2A%ESEMT
B L7282, NA T 74 VLEERONUBETO
IR DRI L TW A Z ERah oz, A
T, ThHOKIE, N r7ux{ Y VB, avTLy F,
SDSIZxt§ 2 EZ AT 52 &b ah ot —H,
QDR2EWIE L 120k TdH, YV arvREETHONLF
T 4 IVATBRTIE, BPAERE & SRR AR Tz,

G, SOOIz Ens LT, IN5D¥
VRTERED I I LTNAF T 4 VAR Db -
TVBEDHPDANZALEZWSPICTETETH 5.
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HREERE *14—10
BRZBEWEIN vivoiITEREEYEME RV ) —
Z2TEEREDOWRR

KEPE L - U B

(T B SCHR 2R A e LA 5e R - 7 W T 50
FII(AL R

(TERARFHEEAEL Y ¥ —)

Constraction of the drug screening system of Candida
glabrata pathogenicity vsing Caenorhabadutis
elegans as a host

Takayuki Mizuno, Masanori Bun-ya
(Tokushima Bunri University)
Hiroji Chibana
(Medical Mycology Research Center, Chiba University)

MRBR

Falx, MR A TF - 7T HHL
W7 v kA REMI S, BEMREE D LAMDO RS
J—=v 7% HELTWS

HhyIF - 7575 —5wffe LCT—RRH, Mo
Wxe, ZOHRKERZHE L, 20CTHETLEH ~
V¥ 7537 5—53ENICESL, 25C THET A &
BHRTOH VT - 7575 — %P8 LEIEEH E
ATHZE2HRAIINETIIHE L. ABFEICBY
T, MEWE TV I F V=V ERAICRS LzE, W
WOAYIF - 7575 =513 LIRS RIEG
DLRNVETHET LI ERGhol. ZRIZHLT
sek-1 (ARGEIEROBIRT) ITKRIBEZFFOML TR
DEBREITo72E 25, 25C DR THILERDE L 1
M 525, 7VaFr Iy —VoFh Lga, sek-1RIBHR
MICBWTY, ERENGE L7z, WERL sek-1RKE%E
FORMET D OR L CERBEMRI-L A, FER
T, FVaAFV—=VORMIE>THNOH V5 -
75T T—=FDHIRLTBY , sek-IRIRMTIX, HEL
BN DOEREE—EL NV THEELTWSE I DS
Gholz. INLORELS, BMIKNIZBWT IV
FI=VBAYIY T TT—FZIH L TERBIC
TERIL, HRGEERICE > TRE SN TWD 2 EHURIE

Shiz. 7, Bonh-molb&WziHl3 46125720,
0 BIERE R EBRRORRE AT BNIEE LA
VIV T T7T—=7i%, CTCHMIZLD T4 T4 A—
DB TH Y, MBENOEREEHEET L L
T&%. REBRIZIKT L — N TOMBAMFEL %>

oo BUE, WRKOAIEY—T V4 ) R=Vvarvtry—
LD GGENTALEWIATT) -2 HWT, A7 —
— T RHEDTVDS

HRPE 14—11
Y2y ayNLEfE- EREOBRERE
DBA%E

BAOEE - Al
(ALK Kb sest)
HIAEEE
(TERFEWEFA T v 57 —)

Development of a fugal infection system using

Drosophila

Takayuki Kuraishi, Shoichiro Kurata
(Graduate School of Pharmaceutical Sciences, Tohoku
University)

Hiroji Chibana
(Medical Mycology Research Center, Chiba University)

AR S

H ARG AR S N2 R G & 7] &S 2 979 5
BN OSBRI, KIRE LTAHTH Y, K&
BERWE Ro TS, BRESAIITE Y ¥ —HAEdE# IR
\&, Candida glabrata e\ ~T, 777 57 4 FIZ515058 (R
FERMIER 7-ERIKTA TTY) —2EK LTS, 2O
VY =XV &, REMEOEIUIE b 5 BI5 1 %#
FERICIRRTE B, L Lad s, v A% EDIFLE)
WaEEE LTHWT, MERENIHNTT 5 2 813, Bl
BICATRETH 5. —F, BARREMEICI AN
TWbYyavdaonNtid, BEFREVESTH ST
0D AN BN B TS, F/2,
FTTIHMEZ SN TS HRBELERKETHWEZ LT,
EMED LD X ) IZRILL TW DB D925+ LNV TR
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WiT&5.

KWIETIE, £3C glabratae ¥ a7 Y a 7NT|&
PS5 BYPEBREMHY L. Folkzoll, Bl
1, $bb, HEY Y —A%2FIH L7 HER0IRNT % 3%E
S DB72OIT, WEORGEFEBRTH A 7uf v
Vs a kTR, YU TAT == RV EHn
TeREHEEEERF L, T LNV TG TR HE
Lhrole. =), BRESEMIEL v & —Tld, hFEEE
P L - BN oAk L BRIk v e 2 ik
ZREN. L72. RIS, ERICES T2 E/MLENTY
LEMETOREY a v v a g NZIZHERO C. glabrata
FRY S, TOBROEFREZWET L LT, Sk
WMEDETIWVELTAZY) == 2Lz ar Vs
INTRIEERE L. O, BEREYEHUE %
1 LTU‘Z)Toll"%ﬁﬁia)i?ﬁ@lﬁ??&)épxb<‘:moa’SP
RIS ERMBIIB T, BYEBOEFEPA I
BTFLTBY, BEREEEOEFTVELTAZ ) —2 Y
FICwRMTHDL I ERbholz, £22T, BEHOEFIC
FHTIE 2 W2 5008 R T2 KIB L 72 RISV T,
JRYLEERE TV, REEDMET L 72 R % 5855, HiRlE
P F o 7o Rt &2 30 M L7z (5371 H A5 14
WP RERTRE Dy VVBROREL 2 HET 58
EF-ORRAEE ¥ a vy a v lR~OREEH
IR L L7z v ¥ FIEVIEIE T RO A 7 1) — =
v ERsE, BAEE, HIEEL, ikl Jie
B, AHE—M) . IS OERETHEMESELL 72
M ZPIS T 52 LT, FREER O E B
O—¥EBH LKL DL WFFL T 5.

FRBE 14—12

RBEIZIGE L -BRREFEO D TRIBOMBEN

BEHEE - ki C
(BEHBR 7 A v AWFSERT)

KDt - BB AR
(TIERFEWEAI T 57 —)

Innate immune responses against pathogen infection

Takashi Fujita

(Institute for Virus Research, Kyoto University)
Hiroki Kato

(Institute for Virus Research, Kyoto University)
Mitsutoshi Yoneyama

(Medical Mycology Research Center, Chiba University)
Koji Onomoto

(Medical Mycology Research Center, Chiba University)

A

EETHEBIWICB T BT AV ABRGIEIZBWT,
RIG-I-like % #5f& (RLR) dMilaNIcRA LI EHC
RNAZ BT 5L =457 L LTHELEEEZH-
TWa . RBFgeiE, mEl S22 LM A b L AE
# (SG) DM %A L72RLR ¥ 7 F VB0 551k
WCOWTIRITT 22 & 2 HWE L7-.

N FE CTOILNBIZES S, Pumilio & MFE % RNA
G YR TED, RLREA L7723 7 F VI & D%
HEHoTWB I L ERBRTHHREHR TV, 22T
AWFFETIE, Z @ Pumilio® 7 4 )V A EGILE B L O°SG
TEEANDB G- 7% K12 W CEFEM AT 21T > 72, 2Ok
B 1) PumilioAS=FDORLR® 9 H LGP2& §F ¥ 412
ZHELTWBEZE, 2) YA IVAELEIINE LTSGIC
JERFET A2, 3) Pumilio/SLGP2E 7 A )V Ak
AHRNA & OXE OB BITHBIICE { 2 & 4 &hH
Lt ol, TROHOKEIE, RLRICEZFEHC YA
)b A RNA ZZ#2 3513 5 Pumilio ¥ ¥ 73 7 E O 7= 7 Bk
FHSHIZLTWS. S50, TS50 EEE&DRLR
DOEREL 7 A VA RNABA D53 T A B =X L, SGIEK
EFOEEML EIZOWT ORI % JL[F T 2 M L
Bl
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1) Yoneyama M, Onomoto K, Jogi M, Akaboshi T, Fujita
T: Viral RNA detection by RIG-I-like receptors. Curr
Opin Immunol, 32:43-53, 2015.
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function of human Pumilio proteins in cytoplasmic
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2014.
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BRAREZAREN U -ERRKEREIEEED

BT

LREW N
(%% BB B2 B R BER N A F A = > X
JERH)

Ktk - RE AR H
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Recognition of fungal nucleic acids by pattern
recognition receptors

Taro Kawai
(Graduate School of Biological Sciences, Nara Institute
of Science and Technology)
Mitsutoshi Yoneyama
(Medical Mycology Research Center, Chiba University)
Koji Onomoto

(Medical Mycology Research Center, Chiba University)

A% S

BRI % A3 2 BB ARk i 2 PR 5 LCcAllia
WRNA Y 7 — ¥ RIG-I-like receptors (RLRs) 275 H
L4707z, ZOHR, RLRs7 7)) —D—>T
& B MDASD B RE % £ 5 % #7 72 7% Hill R 7 Arl5B
ZRIETHIEDNTE. AbBIZAf/Arl 7 7 3 ) —I2
BT ARSTRGERETH LD, TORIEIZOVWTIE

RSN\, T2, TNE TONEDS Arf/Arl 7 7
I —FIRRIGIZ MG & T 5 HRGIESR 2 Hl 5
HIEDBRBENTWS., TNHDZ ERNHE AT A
T7IV—GTHICERL, 2ol 28BN
7 — % RESE L MDASE & b ICRESEMBATREH S 1 ~
¥y —7 0 YBEIET 7 EE— Y — G L E BRI R 2
) ==V F R T2 25, ASB OB ZE LA MDAS
WC&BA4 V=70 BRI F7UE—Y iM%
HAVHNE L7z, W 272 & MDAS & Arl5B A5 &
THLIEERWELA. 72, MDASIZHR T 2 #ilxh 4
13 Arl5B @ GTP/GDP A &G MEIARAE L e dr o 72, T
5DZEH5ADBBIEMDACHERET A ETE
OWEREZIHIT B EZ SN/, 22 TAIBBXRIEY Y
A Z VR LIENT 24T 72, ArlSB /R~ 7 2 3 IEESTE
Td o 727z O e WAkt M 2 487 LT ICH Wz, &
DOFER ) ArlbB RIBMIIZIZ B W TIIMDAS 7T I =& T
& % Poly LCRBLHI 7 A VALK T B4 v 5 —7 =
O v DB R LG N T IRF3E NF-£B O i 1L 28 B
EREIELCEA LTV, UEOKENS, AbBid
MDASOIIHIRT-& LTHELTWA Z LRSSz,
Lth, BERBRICHN T 5 Ar5B 7% 5 NI RLRs D 1% 4] %
HOEPMZILTWLFETHA.

R

1) Kitai Y, Takeuchi O, Kawasaki T, Ori D, Sueyoshi T,
Murase M, Akira S, Kawai T: Negative regulation of
Melanoma Differentiation-associated Gene 5 (MDA5)
-dependent antiviral innate immune responses by Arf-like

Protein 5B. J Biol Chem, 290: 1269-80, 2015.
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Crosstalk between RNA silencing and host
immune responses

Kumiko Ui-Tei

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

(Medical Mycology Research Center, Chiba University)
Koji Onomoto

(Medical Mycology Research Center, Chiba University)

ik AR S

EESERE T, AV ARG S B AR B R
MELTA Yy =720 rOFEEME) HIRGEILE R
HEAEEL T b . HRIVEIDE T, RIUo2SRE L
72RIG-I, MDA-5, LGP2% £ D% 4 LA+ ¥4 — 4% ¥
NN RN ERE B RIS . — T, MrTFIEaI—F
RNAICKBRNAHA LY 7y, 2A8RNADE
AR AN G B EKE RO 1 oTH D,
ING 2008, HEICRNAIC X > CTER IS
7z, MEIWZHEILED 7 0 R b— 27 OGS
HZEDREING . FIR26EBEITIE, MR I
MbLHETFTH DI E2MEAIZR L7 Trans-activating
response (TAR) RNA-binding protein (TRBP) &, w4
VAR =5 YXTEORNAYA L > ¥ > 7 HEHEC
Bl BHERE R AT L 72,

RNAH A L ¥ ¥ ¥ 7T, /My RNAS Argonaute
EIFEND Z VN7 BEANRDAENT, IDTED
HARFHHIAERE 2 %618 35 5. TRBPIZ /5 FRNAD
Argonaute ~NOY sAHL Z LS % Z & T, RNAY A L
VIV v rENERESTS. 22T, ANV U —
Z RN BHDORNAFA LYo v IR RN 5 %
B, ENLD ) v IV ICE AL E— S —T v kA

REHBBICL > THREF LAz E 25, RIGTIZRNAY
AV Yy v IEEEN#T 2ERBH 2 2 EhbnD
TRBP &M &2 DR TIHSIT A 2 &AME Sz, &
512, MG TRNAETRBPR Y 4 VAt v —% v
JEEOMEMEMZS VY T b7 v L TR LR
B TRBP®D A T7% <, RIG-1& LGP23% /5T RNA &
MEAERT A2 EPMENITholz. ThEOREEN
EREZHOMIL, L MR@r a1 720, BUE,
CRISPR” /) 2wy AT 2 Wz NS5ORT-O
N2y 7Ty MR OER Z DT 5 .

5T, AL, TRFE=VATIHEILEIN S A X
N—FIZLk 5T, TRBPT0t Y v 7 %2 TEEZE
W2 EHWLNIILTWS. 22T, WEISEG
ERNAHA LY U ZEBICBWT, Faky 7
X BHESEZEWC X o T, TRBP SR 2 A #AE %2 Rl Bk
PIZoWTHME Lz, ZofE, Tukvy rrasnhi
BOTRBPIZIRNAY A L v ¥ v FiG 2125 2 %0 51
PHRL TR ZEDPHLNICR-72. 51T, 7Ot
¥V JHi#% O TRBP & M HEAEH§ 5 ZA&H{RNA # RNA
TIELRE Y — 7 T2 22 & o TN L7225, MEAE
HALTWE ZARHRNADHEFSKE SR E T L
hoTET. 4klE, 7uty v 7Hiko TRBP L M H.
YER 3 % ZARSHRNA DS Z W & 2212 L, TRBP D%
ISERERE I BT S HERE ORI = Hig 9.
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Roles of Dectin-1 and Dectin-2 in the development
of allergic airway inflammation.

Koichi Hirose, Hiroshi Nakajima
(Allergy and Clinical Immunology, Graduate School of
Medicine, Chiba University)

Shinobu Saijo
(Medical Mycology Research Center, Chiba University)

HREBR
HEANORE, BN EOEELICES T 52 Eh°
HSNTWABDS, ZDAH = AL L TIEA % 58
%\ AW TR E R R T & 5 Dectin-1, Dectin-2
DT VIVF =L GERIETAEC BT D) & 2 T L7z,
TpARI= 7 2, Dectin-1K{#E~ 7 A, Dectin-2K{E~ 7
AEFWTF ) = (HDM) F5tk7 Vv F —Hh5aE
KIER R L, KSR (BALF) o> 45E il
B, SOEE B, W) v osE THINME, B X o
4 A4 VAR R IEMRE L7z, 0%, Dectin-2
R~ A TIE, BAER< Y 212 THDM#%5-% 0
BALF O UFFRERIEH , MliALRk 12 51F 2 SGEE P~ D
IFEEER, V) v SERZE2SA L TR Y, Sl b K
TLTW7A. F72, Dectin-2K¥H~ 7 A TIIfEkEY > /%
i THIL A & DIL-5, 1L-13, IL-17pEDME T LT3
CEDVH SN E R ST EHIZEDAN AL
7eAER, Dectin-213 il B TE 3 % CD11b B DI 7
SO%A A A VEAZGIHT S 212X ) HDM 4752
B Th2ila 51k, Th17fila bz et LT b Z & A1
Ot ol

BELZFR % 13 Dectin-1d 7 LV F — 4G E IS 53
LBILERETHT—FE/RTEY, BEZDOA =X

LT TH 5.

FEREMX

Am ] Respir Cell Mol Biol. 2014 ;51:201-9. doi: 10.1165/
remb.2013-05220C.
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Dectin-2 is a direct receptor for mannose-capped
lipoarabinomannan of mycobacteria.

Akiko Yonekawa, Yasunobu Miyake, Eri Ishikawa, Oh-
hora, Sho Yamasaki

(Medical Insititute of Bioregulation, Kyushu University)
Shinobu Saijo, Mitsutoshi Yoneyama

(Medical Mycology Research Center, Chiba University)

MR

B e EOPURR A OB DK D B, <
V)= ET T < F VI EOREIREIC
xf Uil & ek o i oGt E R 3 2 E RSN T
W5h, LaL, ZOZHMRERZHHLY 559 &%
HRIZE, FoZ D iEFEEIN TRV, RUZETIE,
CHIV 7 F v Z K TH % Dectin-2h3~< ¥/ — AHHHIY
KT TEII TV OZHEETHLZ Ll L7
<V =2 R7 5 ¥ )< v F vid Dectin-212 KA
L CRPIRAIIE 2 3G AL L, Sty A A A v B LU
FIES A A OEAZFHEELL. F72, Dectin-2%
AL TR B W CHURICRR R 2 THIR OIS S %
W32 dbhoz. S5, v ZAHCHIEER
ETNVIZBWTR Y ) =AMV RT7 I/ F oD
DOT7 Va Ny MEESHL M I EBEOKYI
BWT, Dectin-2/ v 2777 b= ZEIMICBI 5 HkE
DEALZIR L7, LX), BRI T 5 & Geph
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LD E % R T Dectin-24%, HEZFTIE%L, <
V)= RT S s FrERRTAILICK
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DY /NN Al

i, AMFZE1E Nature Review Immunology #E® Highlight
THA-E N7z (Nat. Rev. Immunol., 14, 648-649, 2014).

RRAMX
Dectin-2 is a direct receptor for mannose-capped lipoarabinomannan

of mycobacteria.

Yonekawa A, Saijo S, Hoshino Y, Miyake Y, Ishikawa E,
Suzukawa M, Inoue H, Tanaka M, Yoneyama M, Oh-Hora
M, Akashi K, Yamasaki S.

Immunity. 41(3):402-13. 2014.
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Elucidation of the role of calcium signaling in
immune response to fungal infection

Masatsugu Oh-hora

(Medical Insititute of Bioregulation, Kyushu University)
Shinobu Saijo

(Medical Mycology Research Center, Chiba University)

MRBR
BRI L (BMDC) % v, HERIEGR
FICEELZCRL 7 F 2 H K Dectin7 7 31 — 128
FBANT Y ATA - AN AT T F VORI
EREREZMRAT L7z PLC-7O T TG L E NS “Z b
THEEIME A V> 4 (SOC) A" % KiE$ %5 BMDC
ZRWTIRNT OFER | Dectin 7 7 3 —13Y 4 > Nl

W&o TSOCHAZIEMALT 5 2 LW S L R o7z,

% 7-SOCH ARIHBMDC T, V4~ FRIIIC X %

IL-2, GM-CSFOEADPHFEIKT LTz, E512,
SOCHAKEBMDCIC X 2 THIKLD 754 3 v 7
SRET LTz,

W, EWEYPEIC BT 28R vy o Ly
T F N DORE F KL NV TN S S 72012, B
Fafs RIICSOCTHAZ KT H T ACAH VI FTHD
SCo314MkZ XSG Lz, ZO#ME, avtu—n& /vy
7T NI ADELFRIIENIE R o7, 2T, S
Pk ATCC188040k % ¥ 5- L 723554, /v 7 T h=w
ATIHAEFREIMET LT 228, Wi aefE itz
Mol UERS, ¥ VTR 5 EYGBhEic s v
T, BHRMIIE D SOCHA DG FIFERE L 2w
WREMEAVRIB S . LA L, MoREIBEICEE LT
WL RPERT A5 2 L IETE T, &5 7% B0
WTh 5.
HoRE 1418
A2 5B EICE P REXZRBEEIL X
H =X LDFEER
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(THERFREBRE A e 7 LIV ¥ — - IRIRR
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Roles of sensitization to Schizophyllum commune
in the development of severe asthma

Koichi Hirose, Hiroshi Nakajima
(Allergy and Clinical Immunology, Graduate School of
Medicine, Chiba University)
Katsuhiko Kamei
(Medical Mycology Research Center, Chiba University)
Akira Watanabe
(Department of Control and Treatment of Infectious

Diseases, Chiba University Hospital)
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HWANO#E, BB EOEE/LICEEG- 5 2 &8
HMHNTWwWb., Axug s (SC) EhiE, 7Lv¥—1ik
LETMERERE (ABPM) ORREICHES-$ 5 2 & 25
ENTWVBERZD, ThE TIZSCHEWIIADORIE
W A7) —= v 7 hEoREIES, WMEEHITBT
5 SCIRIERIIAPTH 5. Tx iz F coIEMZE
(12X ) SCIZ & % ABPM B# LK % H v T EEHUR % 48
FWEL, ZOEEPRE T SCHRM PR 2
ELISA: %M, L7z, & @ ELISA 2 B v Thi BB
B B IEMER A MG L7k, 478 O BB (Step2
6 %4, Step3 2944, Stepd 1241) H, 4 #23SCHEM G
Bitk, 6%72°SCHREMIGEHYETH S LW 62 E
Zofz. & 5\ SCHR R BRI i BB & B i B
B ONPIREERE 2 JLig U7z A5 4, SCHRILY IgE R i &,
BB BRI L 1% (FEVL0) 25F %
WKWETLTWAZ ERWSRE oz, SCHEMPIA
Btk B3 7 2~V F L 2126 LT IEEDSR AL L Tw
DA AR S N7z 2%, SCHEEN IgE Buffii & 7 A ~v
W AGE R TgE UM A L 2 2o 72, 51413 SC I
fEL 7 ARNVF N AEE, ENENORELHEEEL
BB E XS L720FETHS.

IRERE  *14-19

T LRTV D2 BICK B Aspergillus fumigatus
INF T 4 IV LEEOMFIRIRICOVTOIRE

ot EE
(AR R PR R R e i 27 G P« 20144F 4 ALZ
IR ROR 272 B 2 T e e 7l R G PR S e B 2 B 1
L0 HELIALH)

BIEZ
(T-HERFEWE e X~ & — BRIE G 555

Basic research for anti-bioflim effect formed by
Aspergillus fumigatus using amphotericin B

Liang Qin, Hiroshi Watanabe
(Department of Infection Control and Prevention,
Kurume University School of Medicine)
Katsuhiko Kamei

(Division of Clinical Research, Medical Mycology
Research Center, Chiba University)

A S

MNIZIEGYE 2 5| &8 5 IEAR & U T Aspergillus fumigatus
BIEFRICEETH Y, i, BREoMnEmassHis s h
TW5 . A fumigatus |3 FAREXGEEG L, REHET AR
WENVARE, T A F T —< R BIREIEEN 7 2~V
FNARELR EXG|IEHRIT. Tz, IIRE» S &L %
FEEREE DL AL H L. BRYEHHBEOKT L&
FIZBWT, TARVENL AfEL EORELEEERE L,
SRR & IRHFEORWEE S oM TATD, BRE
BEERELPEE SN TS, K, B, HEE5134
Sfumigatus\Z X BNA F T 4 NV ADRELE WG L, B
AHKF & LT Fetuin & O FEEARATER 7 B 2 /R L
7z (Int ] Med Microbiol., 2012). 7 A&7V ¥ YB3 7
AAOVF N A EGHEIZ 0 L C ORI RILFRD S hvTwn
BH3, [RIREARDSEA T 254 F+ 7 4 v AT % Hili)
BRI WTIERZEH S 2T o TRV R,

K AZ6R~ A 70TV — MIA fumigatus % T
L, N4 47 4 VA0 A% HERE, 0.1xMIC, 1xMIC,
IxMICHOT7 AR TV Y YBEBRML, N F7 4V A4
@ P F) HAZ D > T Microtiter biofilm assay TaFAM L 72.
7 AR T ¥ Y BOOIMICAHTE T Tl OD595T2.69,
IxMIC - 42 F ©0.057, 10xMICAF7E T T0.056 & i B K
FEMEDINA F 7 4 v 2 OPFIRNRAFER S Wiz, 5%
s RIRBIZBWTHRRRRIRIEONLNE D 2%

AL, BRBFEE OMHBIZOWTHRET LTV L TE
ThH5b.

HRER

1) QinL, KidaY, Ishiwada N, Ohkusu K, Kaji C, SakaiY,
Watanabe K, Furumoto A, Ichinose A, and Watanabe H.
The relationship between biofilm formations and capsule
in Haemaphilus influenzae. ] Infect Chemother, 20: 151-
156, 2014.
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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)

MRBR

EAEBEFEEOHTTYH Aspergillus fumigatus % . 295 5
WET 57 ANE N AFEIBIEINICH Y, FHEBIE
WA AR, TARVELVZADNA F 7 4 VAIEK
BT ANV FNRAEREICHEG 552 LARBEENTY
5. JFICT AV Fr—< (WK ORRILICELNS
WA IZE Wl b~ MY 72 A8BIE S hTn 5.
DL BNAFT T4 NVEAZEET HIRETIE, WD
POPERFIIT T 2B WAMRT T IR IR EN,
HEMEDER D 1 212 TWB EEZO5NRS. LA L
BB, NAF T4 VAEK, BLY, FNUILEHE
BT 22 0T A 5 = X LEAW 7 A% v, K
e Clx, /N4 4 7 4 VAR D a1 % F
L, PLERSENE L OEE A s THI LR H
MET 5. FR2BEETIE, —REV2S 7074 ¥
F—XETMIND A fumigatus D AUK4DRALEF RN
A4 F 7 4 VAT KA T B E M L7z,
NAra<A v Uit~ —s—%&EH 7€y FDNA
% A fumigatus AfS35HRIC W RIE L, AUK4EIET-0iEE
MREER L. 85610, #TE2RLL, Mkt ERL
o, IRSoOMERWT, EFB X OSETEROBIS
BATo 7z, MIZTHEROERE oo =—4F
TR LR & IERTHRITE% T L, a4 TR I

KIFIAT L7z, BHECRIERMI L > TN+ 7 41
WV AIEBR AN % A%, BB T-HEEER ClZE 08X
BBRTELD o722 h 5, AUKDMLIERI B ISE L
7eNA KT 4 VAT 5 2 EARB I NIz, 4
%, AUK4% T30 & LC, MEREIISE LA
F 7 4 VAR BT B ¥ 7 F VG RERE O 1% B % R
LTw(.
MR 14-21
Sialylglycopeptide #* Aspergillus fumigatus
£ F & biofimFEKRICRIFTHE

BRI
(W IR B HERTF)
BHZ - BIELAE - NS HA
(TR RF BB ES L v ¥ —)

Effect of sialylglycopeptide on the growth and
biofilm formation of Aspergillus fumigatus

Takahito Toyotome
(Obihiro University of Agriculture and Veterinary Medicine)
Katsuhiko Kamei, Hiroki Takahashi, Maki Yahiro
(Medical Mycology Research Center, Chiba University)

AR S

UTAE, Aspergillus fumigatus D3 € O IEFEALIZ B VTN
AFTANVLERETEIEPWHONER-oTE. 2
NECTOMGETMIE Y VX7 -HT 204 VAN F
TA VL ERETE LB ERoTE, &
LRAMENS, 72V A4 Y ADN-FEARINEE A EE
GIREIR R L Cwa NS Nz, T2, Wi BlA
PODOWRE LTT =2V 4 Y ARMD A fumigatus D&
EFRBCED L) B LERIZThEMa LTE k.
T, AFETIET =V 4 ¥ ADN-#EA TSR &
DA. fumigatus DBIZFFEBUZ KT THEIZOWT, N-
AT EEZ oY 7YV Z ) axTF F (SGP)
R VT 21T 72,

WA > — 7 2 — % Fl 7285 1Y s T S BURT
DGR, SCPIRMIEIZ A fumigatus\Z B\ TIHEBLAS 4 £
UEFERT28ETH LAIKRTT28ETEENE
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NA2ZBIE T, THBETF RV L. ThLEETFDH B,
Tz A YARMEEICS Ml L T4 /D R LA
DL MET T 28T IEEREN 1 #EET, 6#aT
BRwEENZ., 724 VABXUSGPOVWT Lz
WL T _EFA-§ %8 15F 13 Major facilitator superfamily
(MFS) Bl NS v AR =% —%a—FLTwb. —%,
L L TR T I 2ERETOIH, 3D2OFRTIET/ 4
FTHEBELTW. CO3DOD0™ETF RS/ A
TR IDDOBETH VI N SGPIHRIMIC L 0 FEH D
KECKTFLTEY, il L CHEETHRBGIHZ 20T
Wb Z EPIRIEEI NI,

INEDBZTITOWT, THF TICEEM NI 2
ENTwRw, 5, INLBEETOREEZMBITTS 2
ENZXY A fumigatus S A F 7 4 v DFEEUZ BT % FE
BT ADZ ALV MRS S .
MAEFEE "14—22
REEHR - KIREOHARREGFEFAL H
HMBAREEE) — MEEYDERS
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(Clal:PEVNE NS = 2T )

T/ HE
(TERARFHEEAEL Y ¥ —)

Development of lead compound for new anti-
infective agent using silent gene of pathogenic
fungi and bacteria

Takaaki Kubota
(Graduate School of Pharmaceutical Sciences, Hokkaido
University)

Tohru Gonoi
(Medical Mycology Research Center, Chiba University)

IiEAR S

L& A BETEDSBH & 2312 S 30T 2 3 SRR BORR 1
D 9 b Nocardia terpenica IFMO5550D 1§ % L5712 D W
THEA L7246, Nocardia terpenica IFMO0406D 2§ %
brasilicardin A (7 I /B b F ¥ AR — % —System L D
N7 X ERHNGEZ R T) B X OHELEY

RAEL TIPS IR 572205, HiBLE oM
HELZIZES o Tz,

Fiz, WY — 7 =2 X ) 7 LRI A AT
T B B D Nocardia &R E B LT, fEoRs
HEBEMEEW O EGRBIZTTH L ENEEND
trans-AT ¥ £ 7OR) r F FEBRBEEEE T OREL
o720, FHEEMERT H2HIETE LD o7z,

—7, ﬁﬂmpbidinium sp. 2012-7-4A Rk D B; Eis
oy kAL, HrEsIR-R Y 7 Famphidinin
C~GrHpk, fEREL. ShoFbewb L
FRICH S N2 BEAT O SRR Y 7 F Famphidinin A 3
X =27 1Y Famphidinolide Q @ HL T I 4 % &¥Affi L 72
i &, amphidinin C~G 3 X UF amphidinolide Q 4z T 2%
Trichophyton mentagrophytes \Z PLRIGEEZ R T HED 50 -
7z. %7z, amphidinin A3 Bacillus subtilis, Aspergillus niger
(2, amphidinin C 3 X OWE 3 Bacillus subtilis, Aspergillus niger,
Staphylococcus aureus\Z, amphidinolide Q& Escherichia coli,
Staphylococcus aureus, Bacillus subtilis, Candida albicanss\Z Pt
WG RS H PG h o7,

FERERX

1) Kubota, T; Iwai, T.; Sakai, K.; Gonoi, T.; Kobayashi,
J. “Amphidinins C-F, amphidinolide Q analogues from
marine dinoflagellate Amphidinium sp.” Org. Lett. 2014,
16, 5624-5627.

2) Kubota, T.; Iwai, T.; Ishiyama, H.; Sakai, K.; Gonoi, T;
Kobayashi, J. “Amphidinin G, a putative precursor of
amphidinin A from marine dinoflagellate Amphidinium
sp.” Tetrabedron Lett. 2015, 56, 990-993.
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Study on Candida albicans genotypes relating
with vaginal candidiasis

Toshio Kanbe
(Center for Neurological Diseases and Cancer, Nagoya
University)
Takashi Yaguchi, Reiko Tanaka
(Medical Mycology Research Center, Chiba University)

ik AR S

Candida albicans\X 1AW, B2JE, W% EOWAELER &
LCHoh, W IV FTIEDIFEAENRINOEEED ~
VBRI X ZNHAMRGTH L. I FETIC, BEE
CWECHRT 5 C. albicans D<A 7 a7 5 4 NaEIKIC
HD TR T RN T 5 DD FEMAETF B (genotype
1, 2, 3, 4, 5) OHT, genotype 5 IMEHH IZHR
T % C. albicans DIHIZHHLNLITH Y | genotype 2, 3
A YV TRER IS HEK T B C albicans D FEBIET
WTHbHILERLTEL., KBIZETIE, BA VY FiE
BEIRE & 0 oHE L 72868k D C. albicans DEIR R %
2 D~—H—(CDC 3, CAD 12X WL, oh
FTORBRELB L. R, BV VREOLED,
genotype 5 (&% # HI K C. albicans$§ 54 19) C. albicans
RO LN Lol By YV FIERERICHET S C
albicans T H H N % genotype 2B L '3 122V T, (F
& A ED3genotype 2 C. albicans (7%) T, genotype 3 C.
albicans DITEEFRIZ 1% TH -7, INOORRIEEH ¥
FIGERBICHET S C albicans LR L TH o 72, BIE,
genotype 2 C. albicans DWEFHHEIZBIT 255041 IZH T 5
AT A, genotype 238 X U5 C. albicans DY) F IR
WZOWTOREZHED TS,

MEEE '14—24
HEREIBICEELBARKEZ A A Dectin-1 R
U Dectin2 DM IEEICZE I & 1T 2 R EIORER

WIS IC - A IR
(R HUR SR REDAR 72T

P 2
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Recognition of tumor cells by Dectin-1 orchestrates
innate immune cells for anti-tumor responses

Hideyuki Yanai, Tadatsugu Taniguchi
(Institute of Industrial Science, The University of
Tokyo)

Shinobu Saijo
(Medical Mycology Research Center, Chiba University)
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Chiba S, Tkushima H, Ueki H, Yanai H, Kimura Y, Hangai eLife. 3:204177. 2014 (doi: 10.7554/eLife.04177.)
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