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Preface

It is with great pleasure that I present our Annual Report 2013 for the Medical Mycology Research Center (MMRC)
at Chiba University. MMRC was originally founded in 1946 as The Institute for Food-Microbiology Chiba Medical
College. The Institute was renovated and renamed the Research Institute for Chemobiodynamics in 1973. Four years
later, it was again renamed as MMRC to reflect a shift in research focus to pathogenic fungi and associated infectious
diseases. In 2001, a division of fungal resources and development was created, which was shortly followed by the
certification of MMRC to serve as a National University Cooperation in 2004. In order to further strengthen the research
activities at MMRC, it was reorganized in 2010 to a single department consisting of four research divisions — molecular
biology of pathogenic fungi, molecular immunology, clinical research, and bioresources. MMRC was certified as a Joint/
Research Center this year because of its central role in leading basic science and clinical mycology research in Japan.

The primary focus of MMRC is to achieve and maintain the highest level of research by employing multidisciplinary
approaches to infection biology including concepts and methodologies of molecular genetics, bioinformatics,
immunology, cell biology, protein chemistry, and clinical research. Currently, MMRC is going to great lengths to
promote translational research that is geared towards the prevention, diagnosis, and control of fugal infectious diseases
through joint research projects with the School of Medicine, Hospital, and Faculty of Pharmaceutical Sciences at Chiba
University.

This annual report summarizes our scientific achievements during 2013. My hope is that this report can be used to
promote domestic as well as worldwide collaborations with our scientists, which should ultimately result in substantial

contributions to medical fungal research and medicine.

January 22, 2014

Chihiro Sasakawa

Director of MMRC
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Project for Molecular Signaling Analysis
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We are conducting basic research on the molecular and cellular biology of pathogenic fungi using

biochemistry and molecular biology methods based on gene and protein science as well as ultrastructural

morphology and cell biology methods such as electron microscopy.
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1. The CRZI1/SPI-like gene links survival under limited
aeration, cell integrity and biofilm formation in the

pathogenic yeast Cryptococcus neoformans.

1,2 . . . . 1

Zuzana Moranova *, Eric Virtudazob, Kristyna Hricova',
. 2 2 . 1
Misako Ohkusu”, Susumu Kawamoto®, Vendula Husickova',

Vladislav Rzlclavsky1

! Department of Microbiology, Faculty of Medicine and
Dentistry, Palacky University Olomouc, Czech Republic

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

Aims. Limited aeration has been demonstrated to cause
slowdown in proliferation and delayed budding, resulting
eventually in a unique unbudded G2-arrest in the obligate
aerobic pathogenic yeast Cryptococcus negformans. Also, the
ability to adapt to decreased oxygen levels during pathogenesis

has been identified as a virulence factor in C. neoformans. The

Research Technician

Research Assistant Professor

Research Promotion Technician

Susumu Kawamoto
Masashi Yamaguchi
Koji Yokoyama
Kiminori Shimizu
Misako Ohkusu
Akio Toh-e
Daisuke Hagiwara

Yumiko Nakano

aim of this study was to identify and characterize genes that
are necessary for the proliferation slowdown and G2-arrest
caused by limited aeration.

Methods. Random mutants were prepared and screened
for lack of typical slowdown of proliferation under limited
aeration. The CNAG_00156.2 gene coding for a zinc-
finger transcription factor was identified in mutants showing
most distinctive phenotype. Targeted deletion strain and
reconstituted strain were prepared to characterize and confirm
the gene functions. This gene was also identified in a parallel
studies as homologous both to calcineurin responsive (Crzl)
and PKC1-dependent (SPI-like) transcription factors.

Results. We have confirmed the role of the cryptococcal
homologue of CRZ1/SPI-like transcription factor in cell
integrity, and newly demonstrated its role in slowdown of
proliferation and survival under reduced aeration, in biofilm
formation and in susceptibility to fluconazole.

Conclusions. Our data demonstrate a tight molecular link

between slowdown of proliferation during hypoxic adaptation
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and maintenance of cell integrity in C. negformans and present
a new role for the CRZI family of transcription factors in
fungi. The exact positioning of this protein in cryptococcal

signalling cascades remains to be clarified.

2. A new F-actin structure in fungi: actin ring formation

around the cell nucleus of Cryptococcus neoformans.
Marie Kopecké', Susumu Kawamoto®, Masashi Yamaguchi®

" Department of Biology, Faculty of Medicine, Masaryk
University, Brno 62500, Czech Republic and ?Medical
Mycology Research Centre, Chiba University, Chiba, Japan

The F-actin cytoskeleton of Cryptococcus neoformans
is known to comprise actin cables, cortical patches and
cytokinetic ring. Here, we describe a new F-actin structure
in fungi, a perinuclear F-actin collar ring around the cell
nucleus, by fluorescent microscopic imaging of rhodamine
phalloidin-stained F-actin. Perinuclear F-actin rings form
in Cryptococcus neoformans treated with the microtubule
inhibitor Nocodazole or with the drug solvent dimethyl
sulfoxide (DMSO) or grown in yeast extract peptone dextrose
(YEPD) medium, but they are absent in cells treated with
Latrunculin A. Perinuclear F-actin rings may function as
‘funicular cabin’ for the cell nucleus, and actin cables as
intracellular ‘funicular’ suspending nucleus in the central
position in the cell and moving nucleus along the polarity axis

along actin cables.

3. Ordered Kinetochore Assembly in the Human-Pathogenic

Basidiomycetous Yeast Cryptococcus neoformans.

Lukasz Kozubowski'?, Vikas Yadav’, Gautam Chatterjeeg,
Shreyas Sridhar’, Masashi Yamaguchi4, Susumu Kawamoto,

Indrani Bose®, Joseph Heitman®, Kaustuv Samyal3

! Division of Infectious Discases, Department of Medicine,
Duke University Medical Center, Durham, North Carolina,
USA; * Department of Molecular Genetics and Microbiology,
Duke University Medical Center, Durham, North Carolina,
USA; *Molecular Mycology Laboratory, Molecular
Biology and Genetics Unit, Jawaharlal Nehru Centre for
Advanced Scientific Research, Bangalore, India; *Medical
Mycology Research Center, Chiba University, Chiba, Japan;
5Department of Biology, Western Carolina University,
Cullowhee, North Carolina, USA

Kinetochores facilitate interaction between chromosomes
and the spindle apparatus. The formation of a metazoan
trilayered kinetochore is an ordered event in which inner,
middle, and outer layers assemble during disassembly of
the nuclear envelope during mitosis. The existence of a
similar strong correlation between kinetochore assembly
and nuclear envelope breakdown in unicellular eukaryotes
is unclear. Studies in the hemiascomycetous budding yeasts
Saccharomyces cerevisiae and Candida albicans suggest that
an ordered kinetochore assembly may not be evolutionarily
conserved. Here, we utilized ighresolution time-lapse
microscopy to analyze the localization patterns of a series
of putative kinetochore proteins in the basidiomycetous
budding yeast Cryptococcus neoformans, a human pathogen.
Strikingly, similar to most metazoa but atypical of yeasts,
the centromeres are not clustered but positioned adjacent
to the nuclear envelope in premitotic C. neoformans cells.
The centromeres gradually coalesce to a single cluster as
cells progress toward mitosis. The mitotic clustering of
centromeres seems to be dependent on the integrity of
the mitotic spindle. To study the dynamics of the nuclear
envelope, we followed the localization of two marker proteins,
Ndcl and Nupl07. Fluorescence microscopy of the nuclear

envelope and components of the kinetochore, along with
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ultrastructure analysis by transmission electron microscopy,
reveal that in C. neoformans, the kinetochore assembles in
an ordered manner prior to mitosis in concert with a partial
opening of the nuclear envelope. Taken together, the results
of this study demonstrate that kinetochore dynamics in C.
neoformans is reminiscent of that of metazoans and shed new
light on the evolution of mitosis in eukaryotes.
IMPORTANCE Successful propagation of genetic material
in progeny is essential for the survival of any organism. A
proper kinetochore-microtubule interaction is crucial for high-
fidelity chromosome segregation. An error in this process can
lead to loss or gain of chromosomes, a common feature of
most solid cancers. Several proteins assemble on centromere
DNA to form a kinetochore. However, significant differences
in the process of kinetochore assembly exist between
unicellular yeasts and multicellular metaozoa. Here, we
examined the key events that lead to formation of a proper
kinetochore in a basidiomycetous budding yeast, Cryprococcus
neoformans. We found that, during the progression of the
cell cycle, nonclustered centromeres gradually clustered and
kinetochores assembled in an ordered manner concomitant
with partial opening of the nuclear envelope in this organism.
These events have higher similarity to mitotic events of

metazoans than to those previously described in other yeasts.

4 . NikA/TesC histidine kinase is involved in conidiation,
hyphal morphology, and responses to osmotic stress

and antifungal chemicals in Aspergillus fumigatus.

Daisuke Hagiwara', Azusa Takahashi-Nakaguchi', Takahito
Toyotome', Akira Yoshimi®, Keietsu Abe?, Katsuhiko

.1 1 1
Kamei', Tohru Gonoi’, Susumu Kawamoto

' Medical Mycology Research Center, Chiba University,
Chiba, Japan, “New Industry Creation Hatchery Center,
Tohoku University, Sendai, Japan

The fungal high osmolarity glycerol (HOG) pathway is
composed of a two-component system (TCS) and Hogl-
type mitogen-activated protein kinase (MAPK) cascade. A
group ITT (Nikl-type) histidine kinase plays a major role
in the HOG pathway of several filamentous fungi. In this
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study, we characterized a group III histidine kinase, NikA/
TesC, in the lifethreatening pathogenic fungus, Aspergillus
fumigatus. A deletion mutant of nikA showed low conidia
production, abnormal hyphae, marked sensitivity to high
osmolarity stresses, and resistance to cell wall perturbing
reagents such as congo red and calcofluor white, as well as to
fungicides such as fludioxonil, iprodione, and pyrrolnitrin.
None of these phenotypes were observed in mutants of the
SskA response regulator and SakA MAPK, which were
thought to be downstream components of NikA. In contrast,
in response to fludioxonil treatment, NikA was implicated in
the phosphorylation of SakA MAPK and the transcriptional
upregulation of catA, dprA, and dprB, which are regulated
under the control of SakA. We then tested the idea that
not only NikA, but also the other 13 histidine kinases
play certain roles in the regulation of the HOG pathway.
Interestingly, the expression of fosl, phkA, phkB, fhk5, and
thk6 increased by osmotic shock or fludioxonil treatment in
a SakA-dependent manner. However, deletion mutants of
the histidine kinases showed no significant defects in growth
under the tested conditions. Collectively, although the signal
transduction network related to NikA seems complicated,
NikA plays a crucial role in several aspects of A. fumigatus
physiology and, to a certain extent, modulates the HOG
pathway.

Publications

1) CuiaY, Jiaa H, He D, Yu H, Gao S, Yokoyama K, Li
J, Wang L: Characterization of Edenia gomezpompae
isolated from a keratitis patient. Mycopathologia 176:
75-81, 2013.

2) Fukiharu T, Shimizu K, Li RY, Raut JK, Yamakoshi
S, Horie Y, Kinjo N: Coprinopsis novorugosobispora sp.
nov., an agaric ammonia fungus from Beijing, China.
Mycoscience 54: 226-230, 2013.

3) Hagiwara D, Takahashi-Nakaguchi A, Toyotome T,
Yoshimi A, Abe K, Kamei K, Gonoi T, Kawamoto S:
NikA/TesC histidine kinase is involved in conidiation,
hyphal morphology, and responses to osmotic stress
and antifungal chemicals in Aspergillus fumigatus. PLoS
ONE 8: 80881, 2013.

4) KaitsuY, Shimizu K, Tanaka E, Shimano S, Uchiyama
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Candida glabrata Phenome Project

WIZEBE%E (Summary)
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Using the pathogenic yeast Candida glabrata, we are systematically constructing mutants for gene

identification and functional analyses working on the pathogenisity and for screening of anti-fungal drug

targets.
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1. Candida glabrata drug: H+ antiporter CgQdr2 confers

imidazole drug resistance, being activated by transcription
factor CgPdrl.

Catarina Costa"?, Carla Pires"?, Tania R. Cabrito"?, Adeline
Renaudin'?, Michiyo Ohno’, Hiroji Chibana®, Isabel Si-
Correia'” and Miguel C. Teixeira"”

! Department of Bioengineering, Instituto Superior Técnico,
Technical University of Lisbon, Lisbon, Portugal, ZBiological
Sciences Research Group, Institute for Biotechnology
and Bioengineering, Centre for Biological and Chemical
Engineering, Instituto Superior Técnico, Technical University
of Lisbon, Lisbon, Portugal, * Medical Mycology Research
Center, Chiba University, Chiba, Japan

The widespread emergence of antifungal drug resistance
poses a severe clinical problem. Though predicted to play a
role in this phenomenon, the drug: H(+) antiporters (DHA)
of the major facilitator superfamily have largely escaped
characterization in pathogenic yeasts. This work describes
the first DHA from the pathogenic yeast Candida glabrata
reported to be involved in antifungal drug resistance, the C.
glabrata QDR2 (CgQDR2) gene (ORF CAGL0G08624g).
The expression of CgQDR2 in C. glabrara was found

Associate Professor
Research Promotion Technician

Research Promotion Technician

Hiroji Chibana
Mari Ohiwa
Yuko Aida

to confer resistance to the antifungal drugs miconazole,
tioconazole, clotrimazole, and ketoconazole. By use of
a green fluorescent protein (GFP) fusion, the CgQdr2
protein was found to be targeted to the plasma membrane
in C. glabrata. In agreement with these observations,
CgQDR2 expression was found to decrease the intracellular
accumulation of radiolabeled clotrimazole in C. glabrata
and to play a role in the extrusion of this antifungal from
preloaded cells. Interestingly, the functional heterologous
expression of CgQDR2 in the model yeast Saccharomyces
cerevisiae further confirmed the role of this gene as a multidrug
resistance determinant: its expression was able to complement
the susceptibility phenotype exhibited by its S. cerevisiae
homologue, QDR2, in the presence of imidazoles and of the
antimalarial and antiarrhythmic drug quinidine. In contrast to
the findings reported for Qdr2, CgQdr2 expression does not
contribute to the ability of yeast to grow under K (+)-limiting
conditions. Interestingly, CgQDR2 transcript levels were
seen to be upregulated in C. glabrata cells challenged with
clotrimazole or quinidine. This upregulation was found to
depend directly on the transcription factor CgPdrl, the major
regulator of multidrug resistance in this pathogenic yeast,
which has also been found to be a determinant of quinidine

and clotrimazole resistance in C. glabrata.
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2. The dual role of Candida glabrata drug: H+ antiporter
Cgdqrl (ORF CAGL0J09944g) in antifungal drug

and acetic acid resistance.

Catarina Costa", André Henriquesl‘z, Carla Pires", Joana
Nunes'?, Michiyo Ohno?, Hiroji Chibana®, Isabel Si-
Correia"* and Miguel C. Teixeira”

' Department of Bioengineering, Instituto Superior Técnico,
Technical University of Lisbon, Lisbon, Portugal, 2Biologicatl
Sciences Research Group, Institute for Biotechnology
and Bioengineering, Centre for Biological and Chemical
Engineering, Instituto Superior Técnico, Technical University
of Lisbon, Lisbon, Portugal,  Medical Mycology Research
Center, Chiba University, Chiba, Japan

Opportunistic Candida species often have to cope with
inhibitory concentrations of acetic acid, in the acidic
environment of the vaginal mucosa. Given that the ability
of these yeast species to tolerate stress induced by weak
acids and antifungal drugs appears to be a key factor in
their persistence and virulence, it is crucial to understand
the underlying mechanisms. In this study, the drug: H+
antiporter CgAqrl (ORF CAGLO0J09944g), from Candida
glabrata, was identified as a determinant of resistance to
acetic acid, and also to the antifungal agents flucytosine and,
less significantly, clotrimazole. These antifungals were found
to act synergistically with acetic acid against this pathogen.
The action of CgAqrl in this phenomenon was analyzed.
Using a green fluorescent protein fusion, CgAqrl was
found to localize to the plasma membrane and to membrane
vesicles when expressed in C. glabrata or, heterologously, in
Saccharomyces cerevisiae. Given its ability to complement the
susceptibility phenotype of its S. cerevisiae homolog, ScAqrl,
CgAqrl was proposed to play a similar role in mediating
the extrusion of chemical compounds. Significantly, the
expression of this gene was found to reduce the intracellular
accumulation of 3H-flucytosine and, to a moderate extent, of
3H-clotrimazole, consistent with a direct role in antifungal
drug efflux. Interestingly, no effect of CgAQRI deletion
could be found on the intracellular accumulation of 14C-acetic

acid, suggesting that its role in acetic acid resistance may

be indirect, presumably through the transport of a still
unidentified physiological substrate. Although neither of the
tested chemicals induces changes in CgAQR1 expression,
pre-exposure to flucytosine or clotrimazole was found to
make C. glabrata cells more sensitive to acetic acid stress.
Results from this study show that CgAgrl is an antifungal
drug resistance determinant and raise the hypothesis that
it may play a role in C. glabrata persistent colonization and

multidrug resistance.

3. The Candida glabrata sterol scavenging mechanism,
mediated by the ATP-binding cassette transporter
Auslp, is regulated by iron limitation.

Minoru Nagil, Koichi Tanabe’, Keigo Ueno', Hironobu
Nakayama®, Toshihiro Aoyama', Hiroji Chibana’, Satoshi
Yamagoe®, Takashi Umeyama®,1 Takahiro Oura®, Hideaki
Ohno', Susumu Kztjiwatral2 and Yoshitsugu Miyazakil

! Department of Chemotherapy and Mycoses, National
Institute of Infectious Diseases, 1-23-1 Toyama, Shinjuku-
ku, Tokyo 162-8640, Japan. 2 Kajiwara Laboratory,
Graduate School of Bioscience and Biotechnology, Tokyo
Institute of Technology, 4259 Nagatsuta-cho, Midori-
ku, Yokohama, Kanagawa 226-8503, Japan. 3Faculty of
Pharmaceutical Sciences, Suzuka University of Medical
Science, 3500-3 Minami Tamagaki-cho, Suzuka, Japan.
4Dfspartment of Electronic and Information Engineering,
Suzuka National College of Technology, Shiroko, Suzuka,
Mie 510-0294, Japan. > Medical Mycology Research Center,
Chiba University, 1-8-1 Inohana, Chuo-ku, Chiba 260-
8673, Japan.

During disseminated infection by the opportunistic
pathogen Candida glabrata, uptake of sterols such as serum
cholesterol may play a significant role during pathogenesis.
The ATP-binding cassette transporter Auslp is thought
to function as a sterol importer and in this study, we show
that uptake of exogenous sterols occurred under anaerobic
conditions in wild-type cells of C. glabrata but not in AUS1-
deleted mutant (aus1A) cells. In aerobic cultures, growth

inhibition by fluconazole was prevented in the presence of
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serum, and AUSI expression was upregulated. Uptake of
sterol by azole treated cells required the presence of serum,
and sterol alone did not reverse FLC inhibition of growth.
However, if iron availability in the growth medium was
limited by addition of the iron chelators ferrozine or apo-
transferrin, growth of wild-type cells, but not auslA cells,
was rescued. In a mouse model of disseminated infection,
the C. glabrata auslA strain caused a significantly decreased
kidney fungal burden than the wild-type strain or a strain in
which AUSI was restored. We conclude that sterol uptake in
C. glabrata can occur in iron poor environment of host tissues

and thus may contribute to C. glabrata pathogenesis.

Publications

1) Costa C, Henriques A, Pires C, Nunes ], Ohno M,
Chibana H, S4-Correia I, Teixeira MC: The dual role
of Candida glabrata drug: H+ antiporter CgAqrl (ORF
CAGLO0J09944¢) in antifungal drug and acetic acid
resistance, Front Microbiol. 26; 4: 170. 2013.

2) Costa C, Pires C, Cabrito TR, Renaudin A, Ohno
M, Chibana H, S4-Correia I, Teixeira MC: Candida
glabrata drug: H+ antiporter CgQdr2 confers imidazole
drug resistance, being activated by transcription factor
CgPdrl. Antimicrob Agents Chemother. 57 (7): 3159-
67, 2013.

3) Murata M, Takahashi H, Takahashi S, Takahashi
Y, Chibana H, Murata Y, Sugiyama K, Kaneshima
T, Yamaguchi S, Miyasato H, Murakami M, Kano
R, Hasegawa A, Uezato H, Hosokawa A, Sano A:
Isolation of Microsporum gallinae from a fighting cock
(Gallus gallus domesticus) in Japan. Med Mycol. 51 (2):
144-9, 2013.

4) Nagi M, Tanabe K, Ueno K, Nakayama H, AoyamaT,
Chibana H, Yamagoe S, Umeyama T, Oura T, Ohno
H, Kajiwara S, Miyazaki Y: The Candida glabrata
sterol scavenging mechanism, mediated by the ATP-
binding cassette transporter Auslp, is regulated by iron
limitation, Mol Microbiol. 88 (2): 371-81, 2013.
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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 infection and subsequent immune responses. The observations obtained from this study will help us to

establish a novel therapeutic or preventive strategy against infectious diseases by viruses.

0 = ki e Professor Mitsutoshi Yoneyama
Bh % BB AET Assistant Professor Koji Onomoto
R e EH BT Project Researcher Reiko Hirai
FEHHHEMKE EEERT Adjunct Research Technician Kayoko Takizawa
Bl oMok B OWE O (EEZ Research Promotion Technician Michihiko Jogi

ol wioE B EIRAW X Research Promotion Technician Mlyukl Takizawa

1. Identification of regulatory molecule (s), which is
responsible for formation of antiviral stress granule

(avSG).
Koji Onomoto, and Mitsutoshi Yoneyama

Recently, we investigated intra-cellular localization of viral
RNA sensor, retinoic acid-inducible gene I (RIG-1), in
influenza A virus (IAV)-infected cells, and demonstrated that
infection of IAV induces RIG-I to accumulate in cytoplasmic
granular-like structure, which we term antiviral stress granule
(avSG). Although we revealed that avSG plays a critical role
as platform for RIG-I-mediated antiviral signaling, it remains
unclear how viral infection activates the signal via avSG
formation. To address this issue, we are trying to identify
regulatory molecule (s), which is important to form avSG in

response to viral infections, using biochemical approaches.

10 I

s
>P
&

2. Encephalomyocarditis virus disrupts stress granules,
the critical platform for triggering antiviral innate

immune responses.

Chen Seng Ngl’z, Michihiko Jogi, Ji-Seung Yoo'?, Koji
Onomoto, Satoshi Koike®, Takuya Twasaki®, Mitsutoshi
Yoneyama, Hiroki Kato"* and Takashi Fujital‘z

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

? Laboratory of Molecular Cell Biology, Graduate School of
Biostudies, Kyoto University, Kyoto, Japan®

® Neurovirology Project, Tokyo Metropolitan Institute of
Medical Science, Tokyo, Japan

In response to stress, cells induce ribonucleoprotein
aggregates, SGs. SGs are transient loci containing
translation-stalled mRNA, which is eventually degraded or

recycled for translation. Infection of some viruses, including
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TAV with a deletion of nonstructural protein 1 (IAVANS1),
induces SG-like protein aggregates. Previously, we showed
that IAVANSI-induced SGs are required for efficient
induction of type I interferon (IFN). Here, we investigated
SG formation by different viruses using green fluorescent
protein (GFP)-tagged Ras-Gap SH3 domain binding
protein 1 (GFP-G3BP1) as an SG probe. HeLa cells
stably expressing GFP-G3BP1 were infected with different
viruses, and GFP fluorescence was monitored live with
time-lapse microscopy. SG formations by different viruses
was classified into 4 different patterns: no SG formation,
stable SG formation, transient SG formation, and alternate
SG formation. We focused on encephalomyocarditis virus
(EMCYV) infection, which exhibited transient SG formation.
We found that EMCV disrupts SGs by cleavage of G3BP1 at
late stages of infection (> 8 h) through a mechanism similar
to that used by poliovirus. Expression of a G3BP1 mutant
that is resistant to the cleavage conferred persistent formation
of SGs as well as an enhanced induction of IFN and other
cytokines at late stages of infection. Additionally, knockdown
of endogenous G3BP1 blocked SG formation with an
attenuated induction of IFN and potentiated viral replication.
Taken together, our findings suggest a critical role of SGs as
an antiviral platform and shed light on one of the mechanisms
by which a virus interferes with host stress and subsequent

antiviral responses.

3. Establishment of in vitro reconstitution assay system

for RIG-I-mediated signaling.

Reiko Hirai, Michihiko Jogi, Ayaha Koyama and Mitsutoshi

Yoneyama

We identified RIG-I as a sensor molecule for viral non-
self RNA, however it remains unclear how RIG-I detects
viral ribonucleoprotein complex (RNP), which consists
of viral genomic RNA and proteins, such as nucleocapcid
protein (NP). In this research, we established in vitro
reconstitution assay system for RIG-I-mediated signaling
and examined whether viral RNP could activate RIG-I in
vitro. Since in vitro assay was reported previously (Zeng
et al, Cell, 2010), we revised the published methods and
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adapted it for RNP. As model RNP, we prepared artificial
IAV RNP generated in 293T cells, which are transfected
with expression plasmids encoding short viral RNA, His-
tagged NP and viral RNA polymerases; PA, PB1 and flag-
tagged PB2. The formed IAV RNPs in the cells were purified
by affinity chromatography using Ni-conjugated and/or anti-
flag antibody-conjugated beads. Now, we are trying to detect
RIG-I activation in vitro by the artificial IAV RNPs.

4. Functional characterization of domains of IPS-1 using

an inducible oligomerization system.

Shiori Takamatsu', Kazuhide Onoguchi', Koji Onomoto,
Ryo Narita', Kiyohiro Takahasi'?, Fumiyoshi Ishidate*,
Takahiro K. Fujiwara4, Mitsutoshi Yoneyama, Hiroki Kato",
Takashi Fujita"*

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

2 Laboratory of Molecular Cell Biology, Graduate School of
Biostudies, Kyoto University, Kyoto, Japan

*Institute for Innovative NanoBio Drug Discovery and
Development, Graduate School of Pharmaceutical Science,
Kyoto University, Kyoto, Japan

! Center for Meso-Bio Single-Molecule Imaging (CeMI),
Institute for Integrated Cell-Material Sciences (WPI-
iCeMS), Kyoto University, Kyoto, Japan

The innate immune system recognizes viral nucleic acids
and stimulates cellular antiviral responses. Intracellular
detection of viral RNA is mediated by the RIG-I Like
Receptor (RLR), leading to production of type I IFN
and pro-inflammatory cytokines. Once cells are infected
with a virus, RIG-I and MDAS bind to viral RNA and
undergo conformational change to transmit a signal through
direct interaction with downstream caspase recruitment
domain (CARD)-containing adaptor protein, IFN- S
promoter stimulator-1 (IPS-1, also referred as MAVS/
VISA/Cardif). IPS-1 is composed of N-terminal CARD,
proline-rich domain, intermediate domain, and C-terminal
transmembrane (TM) domain. The TM domain of IPS-1

anchors it to the mitochondrial outer membrane. It has been
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hypothesized that activated RLR triggers the accumulation
of IPS-1, which forms oligomer as a scaffold for downstream
signal proteins. However, the exact mechanisms of IPS-1-
mediated signaling remain controversial. In this study, to
reveal the details of IPS-1 signaling, we used an artificial
oligomerization system to induce oligomerization of IPS-
1 in cells. Artificial oligomerization of IPS-1 activated
antiviral signaling without a viral infection. Using this system,
we investigated the domain-requirement of IPS-1 for its
signaling. We discovered that artificial oligomerization of
IPS-1 could overcome the requirement of CARD and the
TM domain. Moreover, from deletion- and point-mutant
analyses, the C-terminal Tumor necrosis factor Receptor-
Associated Factor (TRAF) binding motif of IPS-1 (aa.
453-460) present in the intermediate domain is critical for
downstream signal transduction. Our results suggest that
IPS-1 oligomerization is essential for the formation of a
multiprotein signaling complex and enables downstream
activation of transcription factors, Interferon Regulatory
Factor 3 (IRF3) and Nuclear Factor- kB (NF- xB), leading
to type I IFN and pro-inflammatory cytokine production.

Publications

1) Hayashi Y, Onomoto K, Narita R, Yoneyama M, Kato
H, Nakagawa T, Ito ], Taura A, Fujita T: Virus-induced
expression of retinoic acid inducible gene-I and melanoma
differentiation-associated gene 5 in the cochlear sensory
epithelium. Microbes Infect 15: 592-8. 2013.

2) NgCS, Jogi M, Yoo JS, Onomoto K, Koike S, Twasaki T,
Yoneyama M, Kato H, Fujita T: Encephalomyocarditis
virus disrupts stress granules, the critical platform for
triggering antiviral innate immune responses. ] Virol 87:
9511-22. 2013.

3) Nitta S, Sakamoto N, Nakagawa M, Kakinuma S,
Mishima K, Kusano-Kitazume A, Kiyohashi K, Murakawa
M, Nishimura-Sakurai Y, Azuma S, Tasaka-Fujita M,
Asahina Y, Yoneyama M, Fujita T, Watanabe M: Hepatitis
C virus NS4B protein targets STING and abrogates RIG-
I-mediated type-I interferon-dependent innate immunity.
Hepatology 57: 46-58, 2013.

4) Oarada M, Miki T, Kohno S, Sakai K, Nikawa T,
Yoneyama M, GonoiT: Refeeding with a standard diet
after a 48 hour fast elicits an inflammatory response in
the mouse liver. ] Nutr Biochem 24: 1314-23. 2013.

5) Sekai M, Tani-ichi S, Yoneyama M, Fujita T, Kina T,
Tkuta K: Lymphocyte-stromal cell interaction induces
IL-7 expression by interferon regulatory factors. Mol
Immunol 54: 378-385. 2013.

6) Takamatsu S, Onoguchi K, Onomoto K, Narita
R, Takahasi K, Ishidate F, Fujiwara TK, Yoneyama
M, Kato H, Fujita T: Functional characterization of
domains of IPS-1 using an inducible oligomerization
system. PLoS One 8: 53578, 2013.

7) Kl v ANV ALy — RLRICL B/ — >
Rk & A N L AR fbe ko 29: 107-
114, 2013.
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Project for Cytokine Research
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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

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

Dectin-1 and Dectin-2 are type II transmembrane
proteins of the C-type lectin family with single carbohydrate
recognition domains (CRDs) in their extracellular region.
They are expressed mainly in dendritic cells and macrophages.
Dectin-1 recognizes [ -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
y chain. Upon ligand binding, spleen tyrosine kinase is
recruited to the ITAM and activates the caspase recruitment

domain family member 9 (CARD9) -nuclear factor- B axis,

Associate Professor
Research Promotion Technician

Research Promotion Technician

Shinobu Saijo
Masako Morimoto
Tomoaki Suzuki

resulting in the activation of various genes including those
encoding pro-inflammatory cytokines. Both f -glucans and
@ -mannans are major cell wall components of fungi including
Candida albicans (C. albicans) and Preumocystis carinii (P
carini). Recently, we 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. We are now working to elucidate

molecular mechanisms that underlying anti-fungal immunity.

Publications

1) Ishikawa T, Ttoh F, Yoshida S, Saijo S, Matsuzawa
T, Gonoi T, Saito T, Okawa Y, Shibata N, Miyamoto
T, Yamasaki S: Identification of distinct ligands for
the C-type lectin receptors Mincle and Dectin-2 in the
pathogenic fungus Malassezia. Cell Host Microbe. 13:
477-88. 2013.

2) Miyasaka T, Akahori Y, Toyama M, Miyamura N, Ishii
K, Saijo S, IwakuraY, Kinjo Y, Miyazaki Y, OishiK,
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Kawakami K: Dectin-2-dependent NKT cell activation

and serotype-specific antibody production in mice
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immunized with pneumococcal polysaccharide vaccine.

PLo0S One. 8. ¢78611. 2013.
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Project to Link Basic Sciences and Clinical Medicine

WIZEBE%E (Summary)
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2o, FILOBERHEROMBZ OISR ZIToTwa. $2hEBIT LT, WERBICE T 52
PHEH RPN TOI I NT =3 a Y &IThoTEY , o5 6 OEBUI A 2 5 D THR 200 -
300 FFICEL TV 5.
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ACTIVITES: Our research focuses on the development of diagnostic/therapeutic methods for intractable
fungal diseases such as aspergillosis through an investigation into the mechanism of infection. We also take
care of patients in the clinic of the University Hospital, while providing consulting services on fungal diseases
to physicians/clinical technologists all over the country.

STAFF: Professors (3, including 1 assistant professor working concurrently in the University Hospital),
technician (1), research assistant professors (2) and research assistants (2) are working in our group with

four graduate school students.

# % B wWEZ Professor Katsuhiko Kamei

B oo WO EE Assistant Professor Hideaki Taguchi

B #% (3ET) VE T Assistant Professor Akira Watanabe
(concurrent position)

o W B 8l 2 Research Technician KyOkO Yarita

¥OoE B % NEORE Research Assistant Professor Yasunori Muraosa

BOoE oD & NA\E BEL Research Assistant Professor Maki Yahiro

S T = D Research Promotion Technician Yukio Oku

oM # kB £ Hh Research Promotion Technician Rio Seki

oarowiok B2 HE O HF Research Promotion Technician Kyoko Inoue
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1. A double-blind comparative study of the safety and
efficacy of caspofungin versus micafungin in the

treatment of candidiasis and aspergillosis.

Shigeru Kohno', Koichi Izumikawa', Minoru Yoshida®, Yoshio
Takesue®, Shinichi Oka®, Katsuhiko Kamei’, Yoshitsugu
Miyazakiﬁ, Tomoko Yoshinari’, Nicholas A. Kartsonis®,
Yoshihito Niki®

! Department of Molecular Microbiology and Immunology,
Nagasaki University Graduate School of Biomedical
Sciences, Nagasaki, Japan

*Fourth Department of Internal Medicine, Teikyo University
School of Medicine, Mizonokuchi Hospital, Kanagawa,
Japan

’ Department of Infection Control and Prevention, Hyogo
College of Medicine, Hyogo, Japan

* AIDS Clinical Center, National Center for Global Health
and Medicine, Tokyo, Japan

5Departmen'c of Clinical Research, Medical Mycology
Research Center, Chiba University, Chiba, Japan

6 Department of Chemotherapy and Mycoses, National
Institute of Infectious Diseases, Tokyo, Japan

7Japan Development, Vaccine and Infectious Diseases, MSD
K. K., Tokyo, Japan

8 Clinical Research, Infectious Diseases, Merck Research
Laboratories, Merck Research Institute, Upper Gwynedd,
West Point, PA, USA

9Development for Clinical Infectious Diseases, Showa

University, Tokyo, Japan

The safety and efficacy profile of caspofungin and
micafungin in Japanese patients with fungal infections were
directly compared in this prospective, randomized, double-
blind study. The proportion of patients who developed
significant drug-related adverse event(s) (defined as a serious
drug-related adverse event or a drug-related adverse event
leading to study therapy discontinuation) was compared in
120 patients [caspofungin 50 mg, or 50 mg following a 70-
mg loading dose on Day 1 (hereinafter, 70/50 mg) group:
60 patients; micafungin 150 mg: 60 patients]. The overall

response rate was primarily evaluated in the per-protocol set
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(PPS) population. The proportion of patients who developed
significant drug-related adverse events was 5.0% (3/60) in
the caspofungin group and 10.0% (6/60) in the micafungin
group [95% confidence interval (CI) for the difference:
-15.9%, 5.2%]. The favorable overall response in the PPS
population for patients with esophageal candidiasis, invasive
candidiasis, and chronic pulmonary aspergillosis including
aspergilloma was 100.0% (6/6), 100.0% (3/3), and
46.7% (14/30) in the caspofungin group, and 83.3% (5/6),
100.0% (1/1), and 42.4% (14/33) in the micafungin group,
respectively. In Japanese patients with Candida or Aspergillus
infections, there was no statistical difference in the safety
between caspofungin and micafungin. Consistent with other
data on these two agents, the efficacy of caspofungin and

micafungin was similar.

2. Histopathological Study of Murine Pulmonary
Cryptococcosis Induced by Cryptococcus gattii and

Cryptococcus neoformans.

Yoichiro Okubo', Megumi Wakayama', Hideaki Ohno?,
Shuhei Yamamoto®, Naobumi Tochigi', Koichi Tanabe?
Yukihiro Kaneko?, Satoshi Yamagoez, Takashi Umeyamaz,
Minoru Shinozaki!, Tetsuo Nemoto', Haruo Nakayamas,
Daisuke Sasai', Takao Ishiwatari', Kayoko Shimodaira',

Yoshiro Yamamoto', Katsuhiko Kamei®, Yoshitsugu
Miyazaki’, Kazutoshi Shibuya'”

" Department of Surgical Pathology, Toho University School
of Medicine

2 Department of Chemotherapy and Mycoses, National
Institute of Infectious Diseases

*Department of Neurosurgery, Toho University Ohashi
Medical Center

*Division of Clinical Research, Medical Mycology Research
Center, Chiba University

® Department of Dermatology, Peking University First
Hospital

Although Cryptococcus gattii can cause life-threatening

complications, putative virulence factors of C. gastii remain

controversial. Therefore, we conducted the present study
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to elucidate the virulence factors of the yeast and found that
the mortality rate of mice infected with C. gazzii R265 was
significantly higher than that of those infected with C. gaszii
5815; however, no difference was found in the mortality rates
between mice infected with C. gartii R265 and Cryptococcus
negformans H99. In contrast, we found a significant difference
in histopathological findings of the lungs between mice
infected with C. garrii R265 and C. neoformans H99. The
former showed alveolar expansion due to yeast proliferation
with much lesser macrophage response, whereas the latter
showed numerous nodules in the alveolar space consisting of
macrophages and multinucleated giant cells. Furthermore,
alveolar expansion was more enhanced in mice infected with
C. gattii R265 than in those infected with C. gastii 5815.
Our study confirmed that there is a different pathophysiology
leading to death during C. gaztii and C. neoformans infections.
The result can provide two characteristics of C. gaszii: one
includes some mechanisms to escape from host recognition
via macrophage and another includes a high performance of
pulmonary structural alteration. These characteristics may be

associated with the high virulence of C. gaztii.

3. Visual analysis of DNA microarray data for accurate
molecular identification of non-albicans Candida

isolates from patients with candidemia episodes.

Michela De Luca Ferrari', Mariingela Ribeiro Resende’,
Kanae Sakai®, Yasunori Muraosa®, Luzia LyraZ, Tohru
Gonoi®, Yuzuru Mikami®, Kenichiro Tominaga4, Katsuhiko
Kamei’, Angelica Zaninelli Schreiber”, Plinio Trabasso',

Maria Luiza Moretti’

Infectious Diseases Division, Department of Internal Medicine,
Faculty of Medical Sciences, State University of Campinas,
Sao Paulo, Brazil

2 Department of Clinical Pathology, Faculty of Medical
Sciences, State University of Campinas, Sdo Paulo, Brazil

* Medical Mycology Research Center, Chiba University,
Japan

*Japan International Cooperation Agency, Tokyo, Japan

The performance of a visual slide-based DNA microarray
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for the identification of non-albicans Candida spp. was
evaluated. Among 167 isolates that had previously been
identified by Vitek 2, the agreement between DNA
microarray and sequencing results was 97.6%. This DNA

microarray platform showed excellent performance.

4. NikA/TesC histidine kinase is involved in conidiation,
hyphal morphology, and responses to osmotic stress

and antifungal chemicals in Aspergillus fumigatus.

Daisuke Hagiwara', Azusa Takahashi-Nakaguchi', Takahito
Toyotome', Akira Yoshimi’, Keietsu Abe’, Katsuhiko

-1 -1 1
Kamei', Tohru Gonoi’, Susumu Kawamoto

" Medical Mycology Research Center, Chiba University,
Chiba, Japan, “New Industry Creation Hatchery Center,
Tohoku University, Sendai, Japan

The fungal high osmolarity glycerol (HOG) pathway is
composed of a two-component system (TCS) and Hogl-
type mitogen-activated protein kinase (MAPK) cascade. A
group III (Nikl-type) histidine kinase plays a major role
in the HOG pathway of several filamentous fungi. In this
study, we characterized a group III histidine kinase, NikA/
TesC, in the lifethreatening pathogenic fungus, Aspergillus
fumigatus. A deletion mutant of nikA showed low conidia
production, abnormal hyphae, marked sensitivity to high
osmolarity stresses, and resistance to cell wall perturbing
reagents such as congo red and calcofluor white, as well as to
fungicides such as fludioxonil, iprodione, and pyrrolnitrin.
None of these phenotypes were observed in mutants of the
SskA response regulator and SakA MAPK, which were
thought to be downstream components of NikA. In contrast,
in response to fludioxonil treatment, NikA was implicated in
the phosphorylation of SakA MAPK and the transcriptional
upregulation of catA, dprA, and dprB, which are regulated
under the control of SakA. We then tested the idea that
not only NikA, but also the other 13 histidine kinases
play certain roles in the regulation of the HOG pathway.
Interestingly, the expression of fosl, phkA, phkB, thk5, and
thké6 increased by osmotic shock or fludioxonil treatment in

a SakA-dependent manner. However, deletion mutants of
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the histidine kinases showed no significant defects in growth
under the tested conditions. Collectively, although the signal
transduction network related to NikA seems complicated,
NikA plays a crucial role in several aspects of A. fumigatus
physiology and, to a certain extent, modulates the HOG
pathway.

5. Scedosporium aurantiacum brain abscess after near-

drowning in a survivor of a tsunami in Japan.

Yutaka Nakamura', Naomi Suzuki', Yoshio Nakajima', Yu
Utsumi', Okinori Murata', Hiromi Nagashimal, Heisuke
Saito', Nobuhito Sasaki', Itaru Fujimuraz, Yoshinobu Oginos,
Kanako Kato®, Yasuo Terayamas, Shinya Miyamoto4, Kyoko
Yarita®, Katsuhiko Kamei’, Toshihide Nakadate®, Shigeatsu
Endo®, Kazutoshi Shibuya7, Kohei Yamauchi'

'Division of Pulmonary Medicine, Allergy, and Rheumatology,
Department of Internal Medicine, Iwate Medical University
School of Medicine, Morioka, Japan

* Department of Pulmonary Medicine, Iwate Prefectural Kuji
Hospital, Kuji, Japan

* Division of Neurology and Gerontology, Department of
Internal Medicine, Iwate Medical University School of
Medicine, Morioka, Japan

4 Department of Pulmonary Medicine, Iwate Prefectural
Miyako Hospital, Miyako, Japan

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

6 Department of Critical Care Medicine, Critical Care and
Emergency Center, Iwate Medical University School of
Medicine, Morioka, Japan

"Department of Surgical Pathology, Toho University School
of Medicine, Tokyo, Japan

Many victims of the tsunami that occurred following the
Great East Japan Earthquake on March 11, 2011 developed
systemic disorders owing to aspiration pneumonia. Herein,
we report a case of tsunami lung wherein Scedosporium
aurantiacum was detected in the respiratory tract. A magnetic
resonance image of the patient’s head confirmed multiple

brain abscesses and lateral right ventricle enlargement. In

this case report, we describe a potential refractory multidrug-

resistant infection following a tsunami disaster.

6. Penicilliosis marneffei Complicated with Interstitial

Pneumonia.

Haruhiko Furusawa', Yasunari Miyazaki', Shiro Sonoda',
Kimitake Tsuchiya', Takashi Yaguchi’, Katsuhiko Kamei®,
Naohiko Inase'

" Department of Respiratory Medicine, Tokyo Medical and
Dental University, Japan
*Medical Mycology Research Center, Chiba University, Japan

A 71-year-old man with interstitial pneumonia was
hospitalized due to a pulmonary infection. He had been living
in Thailand and had returned to Japan three months earlier.
Antibiotic therapy initially cleared the infection; however,
the patient’s condition relapsed. Pseudomonas aeruginosa and
Penicillium sp. were both detected in sputum and bronchial
lavage fluid cultures and Penicillium sp. was identified to be
P marneffei. The infiltration observed on chest radiographs
improved following treatment with itraconazole and
tazobactam/piperacillin, and no relapse occurred. We herein
report the first case of a non-HIV patient with P marneffei

infection in Japan.
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7. Glucoamylase is a major allergen of Schizophyllum

commune.

Takahito Toyotome'?, Mamoru Satoh’, Maki Yahiro', Akira

14 . 35 . .14
Watanabe ™, Fumio Nomura™, Kamei Kamei

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

®Research Center for Animal Hygiene and Food Safety,
Obihiro University of Agriculture and Veterinary Medicine,
Hokkaido, Japan
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Background. Schizophyllum commune is one of the causative
agents of basidiomycosis including disorders such as allergic
bronchopulmonary mycosis, allergic fungal sinusitis, and
mucoid impaction of bronchi, the incidence of those of which
has been increasing. These mycoses are difficult to diagnose
because only a limited number of diagnostic tools are currently
available. The biggest problem is that no specific antigens of §.
commune have been identified to enable serodiagnosis of the
disease.

Objective. In this study, we attempted to identify a major
antigen of §. commune to establish a reliable serodiagnostic
method.

Methods. We used mass spectrometry to identify an
antigen that reacted with the serum of a patient with allergic
bronchopulmonary mycosis caused by §. commune. The
protein was expressed in Escherichia coli, highly purified, and
the patient sera IgG and IgE titers against the protein were
determined by enzyme-linked immunosorbent assay.

Results. The protein identified as a major antigen of .
commune was named Sch ¢ 1; it was a homolog of glucoamylase.
The IgG and IgE titers against Sch ¢ 1 in patient sera were
significantly higher than those in healthy volunteer sera (p <
0.01).

Conclusions & Clinical relevance. Sch ¢ 1 is recognized
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by the host immune system of patients as an antigen/allergen.
The purified glucoamylase Sch ¢ 1 is a promising candidate

antigen for the serodiagnosis of §. commune-induced mycosis.
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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 2" metabolites and their synthetic enzymes, pathogenic factors, and
genomes.

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

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.
e N N Professor Tohru Gonoi
B ¥ KmwHEET Assistant Professor Oarada Motoko
o o m B O BE TR Research Technician Tetsuhiro Matsuzawa
BOE B % BHHESIL Research Assistant Professor Kanae Sakai
B OoE OB % =55 1 Research Assistant Professor Azusa Takahashi
B wk B )% EHE Research Promotion Technician Naomi Kawana
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1. Identification of fungal pathogens by visible microarray

system in combination with isothermal gene amplification.

Sakai K', Trabasso P%, Moretti ML?, Mikami Y, Kamei K/,
Gonoi T'

" Medical Mycology Research Center, Chiba University, Japan
*Infectious Discases Division, Department of Internal Medicine,

State University of Campinas, Siom Brazil

The increasing incidence of infectious diseases caused
by fungi in immunocompromised patients has encouraged
researchers to develop rapid and accurate diagnosis methods.
Identification of the causative fungal species is critical in
deciding the appropriate treatment, but it is not easy to get
satisfactory results due to the difficulty of fungal cultivation
and morphological identification from clinical samples. In
this study, we established a microarray system that can
identify 42 species from 24 genera of clinically important
tungal pathogens by using a chemical color reaction in the
detection process. The array uses the internal transcribed
spacer (ITS) region of the tRNA gene for identification
of fungal DNA at the species level. The specificity of this
array was tested against a total of 355 target and non-target
fungal species. The fungal detection was succeeded directly
from 103 CFU/ml for whole blood samples and 50 fg DNA
per 1 ml of serum samples indicate that the array system we
established is sensitive to identify infecting fungi from clinical
sample. Furthermore, we conducted isothermal amplification
in place of PCR amplification and labeling. The successful
identification with PCR-amplified as well as isothermally
amplified target genes demonstrated that our microarray
system is an efficient and robust method for identifying a

variety of fungal species in a sample.
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2. Lectin-Microarray Technique for Glycomic Profiling
of Fungal Cell Surfaces.

Shibazaki A', Gonoi T*

! Laboratory for Inflammatory Regulation, RIKEN Research
Center for Integrative Medical Science (IMS-RCAI),
Tsurumi-ku, Yokohama, Kanagawa 230-0045, Japan.

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

Lectin microarrays are rows of lectins with different
carbohydrate-binding specificities spotted on surfaces of
glass-slides. Lectin microarray technique enables glycomic
analyses of carbohydrate composition of fungal cell walls. We
will describe an application of the technique in analyzing cell
surface glycome of yeast-form fungal cells in the living state.
The analysis reveals genus- and species-dependent complex
cell surface carbohydrate structures of fungi, and enabled
us, therefore, to suggest that cell walls of yeast cells, which
have been considered to have relatively simple structures,
actually have a more complex structure containing galactose
and fucose. This shows that the technique can be used to find
new insights in the study of phylogenetic relations and in the
classification of cells in the fungal kingdom based on cell wall

glycome.

3. Refeeding with a standard diet after a 48-h fast elicits

an inflammatory response in the mouse liver.

Oarada M', Miki T? Kohno S°, Sakai K', Nikawa T,
Yoneyama M', Gonoi T'

' Medical Mycology Research Center, Chiba University,
Chiba 260-8673, Japan;

2 Department of Medical Physiology, Graduate School of
Medicine, Chiba University, Chiba 260-8670, Japan;

3 Department of Nutrition, Tokushima University School of
Medicine, Tokushima 770-8503, Japan

Unhealthy eating behaviors increase the risk of metabolic

diseases, but the underlying mechanisms are not fully
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elucidated. Because inflammation contributes to the
pathogenesis of metabolic diseases, it is important to
understand the effects of unhealthy eating on the inflammatory
state. The objective of our present study was to address the
effects of a fasting-refeeding regime, a model of irregular
eating, on the hepatic inflammatory responses in mouse. The
animals were fasted for 48 h and then refed either a standard
or low-carbohydrate/high-fat diet. Inflammatory gene
expression in the liver was then sequentially measured for the
first 17 h after initiation of refeeding. To assess the roles of
dietary carbohydrates and toll-like receptor 2 (TLR2) in the
refeeding-induced inflammatory changes, gene expression
levels in mice refed only carbohydrates ( & -corn starch and
sucrose) at different doses and in TLR2-deficient mice refed
a standard diet were also analyzed. Refeeding with a standard
diet increased the liver expression of TIr2, proinflammatory
mediators (Cxcll0, Cxcll, Cxcl2, Icam-1) and negative
regulators of TLR-signaling (A20 and Atf3). These increases
were attenuated in mice refed a low-carbohydrate/high-fat diet.
Refeeding only @ -corn starch and sucrose also increased the
expression of these inflammatory pathway genes depending
on the doses. TLR2 deficiency significantly attenuated the
refeeding-induced increase in the liver expression of Cxcll0,
Cxcll, Icam-1 and A20. These findings suggest that an
irregular eating behavior can elicit a liver inflammatory
response, which is at least partly mediated by TLR2, and that
dietary carbohydrates play critical roles in this process. © 2013

Elsevier Inc.
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4. Molecular identification and antimicrobial susceptibility

of Nocardia spp. isolated from bovine mastitis in Brazil.

Condas LAZ', Ribeiro MG, Yazawa K*, de Vargas APC’,
Salerno T', Giuffrida R', Langoni H', Melville PA?,
Biesdorf S°, Matsuzawa T% Gonoi T? Kastelic JP’, Barkema
HW’
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?Medical Mycology Research Center, Chiba University,
Chiba, Japan

% Preventive Veterinary Medicine, Universidade Federal de
Santa Maria - UFSM, Santa Maria, Rio Grande do Sul,
Brazil

"Infectious Diseases of Animals, Veterinary Hospital,
Universidade do Oeste Paulista - UNOESTE, Presidente
Prudente, Sio Paulo, Brazil

> Department of Preventive Veterinary Medicine and Animal
Health, University of Sao Paulo - USP, Sio Paulo, Brazil

% Marcos Enrietti Diagnostic Center, Secretaria do Estado da
Agricultura e Abastecimento, Curitiba, Parana, Brazil

7 Department of Production Animal Health, Faculty of
Veterinary Medicine, University of Calgary, Alberta,
Canada

Nocardia spp. infections can cause severe damage to the
mammary gland due to suppurative pyogranulomatous
lesions and lack of clinical cure in response to conventional
antimicrobial therapy. Although Nocardia infections are
considered relatively uncommon in cows, there has been
an apparent worldwide increase in the incidence of bovine
mastitis caused by Nocardia spp, perhaps due to environmental
transmission of this ubiquitous pathogen. The objectives of
present study were to determine: (i) species distribution of
80 Nocardia isolates involved in bovine mastitis (based on
molecular methods); and (ii) antimicrobial susceptibility
pattern of all isolates from three geographical areas in
Brazil. In this study, Nocardia nova (80%) was the most
frequently isolated species, followed by Nocardia farcinica
(9%). Additionally, Nocardia puris, Nocardia cyriacigeorgica,
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Nocardia veterana, Nocardia africana, and Nocardia arthritidis
were detected using 16S rRNA sequencing. This is apparently
the first report of N. puris, N. weterana, N. cyriacigeorgica,
N. arthritidis and N. africana in association with bovine
mastitis. Based on the disk diffusion test, isolates were most
frequently resistant to cloxacillin (75%), ampicillin (55%)
and cefoperazone (47%), whereas few Nocardia spp. were

resistant to amikacin, cefuroxime or gentamicin.

5. Visual analysis of DNA microarray data for accurate
molecular identification of non-Albicans Candida

isolates from patients with candidemia episodes.

De Luca Ferrari M!, Ribeiro RM', Sakai K, Muraosa Y?,
Lyra L% Gonoi T%, Mikami Y?, Tominaga K', Kamei K,
Zaninelli Schreiber A%, Trabasso P!, Luiza Moretti M'

"Infectious Diseases Division, Department of Internal
Medicine, State University of Campinas, Sdo Paulo, Brazil
2 Department of Clinical Pathology, Faculty of Medical
Sciences, State University of Campinas, Sdo Paulo, Brazil
* Medical Mycology Research Center, Chiba University,

Japan
*Japan International Cooperation Agency, Tokyo, Japan

The performance of a visual slide-based DNA microarray for
the identification of non-Albicans Candidaspp. was evaluated.
Among 167 isolates that had previously been identified by Vitek
2, the agreement between DNA microarray and sequencing
results was 97.6%. This DNA microarray platform showed

excellent per. formance.

6 . NikA/TesC Histidine Kinase Is Involved in Conidiation,
Hyphal Morphology, and Responses to Osmotic Stress
and Antifungal Chemicals in Aspergillus fumigatus.

Hagiwara D', Takahashi-Nakaguchi A', Toyotome T',
Yoshimi A%, Abe A% Kamei K', Gonoi T', Kawamoto S'

' Medical Mycology Research Center, Chiba University,
Japan

*New Industry Creation Hatchery Center, Tohoku University,
Sendai, Japan

The fungal high osmolarity glycerol (HOG) pathway is
composed of a two-component system (TCS) and Hogl-
type mitogen-activated protein kinase (MAPK) cascade. A
group III (Nikl-type) histidine kinase plays a major role
in the HOG pathway of several filamentous fungi. In this
study, we characterized a group III histidine kinase, NikA/
TesC, in the life-threatening pathogenic fungus, Aspergillus
Sfumigatus. A deletion mutant of nik4 showed low conidia
production, abnormal hyphae, marked sensitivity to high
osmolarity stresses, and resistance to cell wall perturbing
reagents such as congo red and calcofluor white, as well as to
tungicides such as fludioxonil, iprodione, and pyrrolnitrin.
None of these phenotypes were observed in mutants of the
SskA response regulator and SakA MAPK, which were
thought to be downstream components of NikA. In contrast,
in response to fludioxonil treatment, NikA was implicated in
the phosphorylation of SakA MAPK and the transcriptional
upregulation of cazd, dprA, and dprB, which are regulated
under the control of SakA. We then tested the idea that not
only NikA, but also the other 13 histidine kinases play certain
roles in the regulation of the HOG pathway. Interestingly, the
expression of fosl, phkd, phkB, fhk5, and fbk6 increased by
osmotic shock or fludioxonil treatment in a SakA-dependent
manner. However, deletion mutants of the histidine kinases
showed no significant defects in growth under the tested
conditions. Collectively, although the signal transduction
network related to NikA seems complicated, NikA plays a
crucial role in several aspects of 4. fumigatus physiology and,

to a certain extent, modulates the HOG pathway.
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7. Aspergillus huiyaniae sp. nov., a teleomorphic species

in sect. Fumigati isolated from desert soil in China.
Matsuzawa T", Horie Y', Abliz P*, Gonoi T', Yaguchi T'

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

2 Department of Dermatology, The First Affiliated Hospital
of Xinjiang Medical University, No. 1 Liyushan Road,
Urumgqi, Xinjiang 830053, China.

Aspergillus huiyaniae, a new teleomorphic species isolated
from desert soil in Xinjiang, China, was described and
illustrated. Aspergillus huiyaniae is characterized by its
yellowish white to pale yellow cleistothecia, broadly lenticular
ascospores with two equatorial crests and irregularly ribbed
to slightly reticulate convex surfaces, and subglobose to ovate
or broadly ellipsoidal conidia with smooth walls. This species
was supported further by the analyses of the [ -tubulin,

calmodulin and actin gene sequences.

8. Prevalence of hepatitis C virus subgenotypes la and 1b
in Japanese Patients: Ultra-deep sequencing analysis

of HCV NS5B genotype-specific region.

Wu S, Kanda T', Nakamoto S$"*, Jiang X', Miyamura T",
Nakatani SM?, Ono SK®, Takahashi-Nakaguchi, A*, Gonoi,
T*, Yokosuka O

! Department of Gastroenterology and Nephrology, Graduate
School of Medicine, Chiba University, Chiba, Japan;

2 Department of Molecular Virology, Chiba University,
Graduate School of Medicine, Chiba, Japan;

’ Department of Gastroenterology, School of Medicine,
University of Sao Paulo (USP), Sio Paulo, Brazil;

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

Background: Hepatitis C virus (HCV) subgenotypes
la and 1b have different impacts on the treatment response
to peginterferon plus ribavirin with direct-acting antivirals

(DAAs) against patients infected with HCV genotype 1,

as the emergence rates of resistance mutations are different
between these two subgenotypes. In Japan, almost all of
HCYV genotype 1 belongs to subgenotype 1b. Methods
and Findings: To determine HCV subgenotype la or 1b in
Japanese patients infected with HCV genotype 1, real-time
PCR-based method and Sanger method were used for the
HCV NS5B region. HCV subgenotypes were determined in
90% by real-time PCR-based method. We also analyzed the
specific probe regions for HCV subgenotypes 1a and 1b using
ultra-deep sequencing, and uncovered mutations that could
not be revealed using direct-sequencing by Sanger method.
We estimated the prevalence of HCV subgenotype 1a as 1.2-
2.5% of HCV genotype 1 patients in Japan. Conclusions:
Although real-time PCR-based HCV subgenotyping method
seems fair for differentiating HCV subgenotypes la and
1b, it may not be sufficient for clinical practice. Ultra-deep
sequencing is useful for revealing the resistant strain (s) of
HCYV before DAA treatment as well as mixed infection with
different genotypes or subgenotypes of HCV.

9. Hyrtimomines D and E, bisindole alkaloids from a

marine sponge Hyrtios sp.

Tanaka N', Momose, R', Takahashi Y', Kubota T',
Takahashi-Nakaguchi A% Gonoi T% Fromont J?, Kobayashi J'

! Graduate School of Pharmaceutical Sciences, Hokkaido
University, Sapporo 060-0812, Japan;

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

*Western Australian Museum, Locked Bag 49, Welshpool
DC, WA 6986, Australia

Two new alkaloids, hyrtimomines D (1) and E (2),
were isolated from an Okinawan marine sponge Hyrtios sp.
The structures of 1 and 2 were elucidated on the basis of
spectroscopic analysis. Hyrtimomines D (1) and E (2) are
structurally unique bisindole alkaloids possessing the canthin-
6-one skeleton with a hydroxyindole and an imidazolium
units. Hyrtimomines D (1) and E (2) exhibited antimicrobial

activity.
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10. Nagelamides U-W, bromopyrrole alkaloids from a

marine sponge Agelas sp.

Tanaka N, Kusama T', Takahashi-Nakaguchi A*, Gonoi T?
Fromont J°, Kobayashi J*

! Graduate School of Pharmaceutical Sciences, Hokkaido
University, Sapporo 060-0812, Japan;

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

*Western Australian Museum, Locked Bag 49, Welshpool
DC, WA 6986, Australia

Three new structurally unique bromopyrrole alkaloids,
nagelamides U-W (1-3), were isolated from a marine sponge
Agelas sp. Nagelamides U (1) and V (2) possess a y -lactam
ring with an N-ethanesulfonic acid and guanidino moieties,
while nagelamide W (3) has two aminoimidazole moieties
in the molecule. The structures of 1-3 were elucidated on the
basis of spectroscopic data. Nagelamides U (1) and W (3)
exhibited antimicrobial activity against Candida albicans. ©

2013 Elsevier Ltd. All rights reserved.

11. Two new species of Aspergillus section Fumigati isolated

from caatinga soil in the state of Pernambuco, Brazil.

Matsuzawa T', Campos Takaki GM 2 Yaguchi, T, Okada
K? GonoiT', Horie Y

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

? Catholic University of Pernambuco, Rua do Principe, n.
526, Boa Vista, CEP 50050-900, Recife-Pernambuco,
Brazil

Aspergillus caatingaensis and A. pernambucoensis, isolated from
semi-desert soil in caatinga area, the State of Pernambuco,
Brazil, are described and illustrated. Aspergillus caatingaensis
is characterized by its white cleistothecia, broadly lenticular
ascospores with four equatorial crests and irregularly ribbed to
slightly reticulate with aculeate convex surfaces, and ellipsoidal

to broadly ellipsoidal conidia with a smooth wall. Aspergillus

pernambucoensis is characterized by its, white cleistothecia,
lenticular ascospores with two equatorial crests and irregularly
ribbed with tuberculate to verrucate convex surfaces, and
ovoid to broadly ellipsoidal conidia with a smooth wall. The
validation of these new species is supported further by analyses

of the f -tubulin, calmodulin and actin gene sequences.

12. Nagelamides X-Z, dimeric bromopyrrole alkaloids

from a marine sponge Agelas sp.

Tanaka N, Kusama, T', Takahashi-Nakaguchi A*, Gonoi
T? Fromont J°, Kobayashi J'

! Graduate School of Pharmaceutical Sciences, Hokkaido
University, Sapporo 060-0812, Japan;

21\/Iy(:010gy Research Center, Chiba University, Chiba 260-
8673, Japan;

$Western Australian Museum, Locked Bag 49, Welshpool
DC, WA 6986, Australia

Three new dimeric bromopyrrole alkaloids, nagelamides
X-Z (1-3), were isolated from a marine sponge Agelas sp.
Nagelamides X (1) and Y (2) possess a novel tricyclic skeleton
consisting of spiro-bonded tetrahydrobenzaminoimidazole
and aminoimidazolidine moieties. Nagelamide Z (3) is the
first dimeric bromopyrrole alkaloid involving the C-8 position
in dimerization. The structures of 1-3 were elucidated on the
basis of spectroscopic data. Nagelamides X-Z (1-3) exhibited

antimicrobial activity.
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13. Manzamenone O, new trimeric fatty acid derivative

from a marine sponge Plakortis sp.

Tanaka N', Asai M', Takahashi-Nakaguchi A*, Gonoi T?
Fromont J°, Kobayashi J*

! Graduate School of Pharmaceutical Sciences, Hokkaido
University, Sapporo 060-0812, Japan;

2 Mycology Research Center, Chiba University, Chiba 260-
0856, Japan;

*Western Australian Museum, Locked Bag 49, Weishpool,
WA 6986, Australia

A new structurally unique trimeric fatty acid derivative,
manzamenone O (1), was isolated from a marine sponge
Plakortis sp. Manzamenone O (1) has a novel skeleton
consisting of C-C bonded octahydroindenone and dioxabicyclo
[3.3.0]octane moieties and three long aliphatic chains. The
structure of 1 was elucidated on the basis of spectroscopic data
and conformational analysis. Manzamenone O (1) exhibited
antimicrobial activity against Micrococcus luteus, Aspergillis

niger, and Trichophyton mentagrophytes.
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14. Identification of distinct ligands for the C-type lectin
receptors mincle and dectin-2 in the pathogenic fungus

Malassezia.

Ishikawa T", Itoh F', Yoshida S* Saijo’, Matsuzawa TS,
Gonoi T’ Saito T*’, Okawa Y*, Shibata N, Miyamoto, T%
Yamasaki $**

! Division of Molecular Immunology, Medical Institute
of Bioregulation, Kyushu University, 3-1-1 Maidashi,
Higashi-ku, Fukuoka 812-8582, Japan;

2 Department of Natural Products Chemistry, Graduate
School of Pharmaceutical Sciences, Kyushu University, 3-1-
1 Maidashi, Higashi-ku, Fukuoka 812-8582, Japan;

*Research Center for Advanced Immunology, Kyushu
University, 3-1-1 Maidashi, Higashi-ku, Fukuoka 812-
8582, Japan;

4Department of Infection and Host Defense, Tohoku
Pharmaceutical University, 4-4-1 Komatsushima, Aoba-ku,
Sendai 981-8558, Japan;

® Department of Molecular Immunology, Medical Mycology
Research Center, Chiba University, 1-8-1 Inohana, Chuo-
Ku, Chiba 260-8673, Japan;

6 Department of Bio-resources, Medical Mycology Research
Center, Chiba University, 1-8-1 Inohana, Chuo-Ku, Chiba
260-8673, Japan;

"Precursory Research for Embryonic Science and Technology
(PRESTO), Japan Science and Technology Agency (JST),
Saitama 332-0012, Japan;

8Lalboratory tor Cell Signaling, RIKEN Research Center for
Allergy and Immunology, Yokohama 230-0045, Japan;

9 WPI Immunology Frontier Research Center, Osaka
University, Suita, Osaka 565-0871, Japan

Various C-type lectin receptors (CLRs), including Mincle
and Dectin-2, function as pattern recognition receptors
and play a central role in immunity to fungal pathogens.
However, the precise structures of the CLR ligands in
various pathogenic fungi have yet to be completely defined.
Here we report that Malassezia, an opportunistic skin
fungal pathogen, is cooperatively recognized by Mincle and

Dectin-2 through distinct ligands. Solvent-based fractionation
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revealed that Mincle and Dectin-2 recognize lipophilic and
hydrophilic components of Malassezia, respectively. Mass
spectrometry and nuclear magnetic resonance (NMR) revealed
glyceroglycolipid and unique mannosyl fatty acids linked to
mannitol as two Mincle ligands. An O-linked mannobiose-rich
glycoprotein was identified as a Malassezia ligand for Dectin-2.
Cytokine production in response to the Mincle ligands and the
Dectin-2 ligand was abrogated in Mincle-/- and Dectin-2-/-
dendritic cells, respectively. These results demonstrate that
Mincle and Dectin-2 recognize distinct ligands in Malassezia

to induce host immune responses.

15. Zamamiphidin A, a new manzamine related alkaloid

from an Okinawan marine sponge Amphimedon sp.

Kubota T', Kamijyo Y', Takahashi-Nakaguchi A’, Fromont,
J?, Gonoi T? Kobayashi J'

! Graduate School of Pharmaceutical Sciences, Hokkaido
University, Sapporo 060-0812, Japan;

* Medical Mycology Research Center, Chiba University,
Chiba 260-0856, Japan;

*Western Australian Museum, Locked Bag 49, Welshpool
DC, WA 6986, Australia

A manzamine related alkaloid, zamamiphidin A (1),
consisting of a new heptacyclic ring system has been isolated
from an Okinawan marine sponge Amphimedon sp. The
structure of 1 including the relative stereochemistry was
elucidated on the basis of the spectroscopic data. Compound
1 showed antibacterial activity against Staphylococcus aureus

(MIC, 32 ug/mL).

16. Testicular nocardiosis accompanied by cutaneous lesions

in an immunocompetent man.

Yamaguchi H', Sekimoto E', Shirakami A', Shibata H',
Ozaki S', Shigekiyo T', Noda T Shikiji T% Kanda, K,
Hirose T, Matsuzawa T°, Gonoi T°

1Dfspartment of Internal Medicine, Tokushima Prefectural
Central Hospital, Japan;

2 Department of Dermatology, Tokushima Prefectural Central
Hospital, Japan;

3 Department of Urology, Tokushima Prefectural Central
Hospital, Japan;

4Dfspartment of Diagnostic Pathology, Tokushima Prefectural
Central Hospital, Japan;

® Division of BioResources, Medical Mycology Research
Center, Chiba University, Japan

We herein report the case of a 77-year-old man admitted
for an acute cutaneous infection and persistent fever. A
physical examination revealed systemic small blisters and
scrotal swelling. He was suspected of having complications
from chickenpox or bullous impetigo as the initial diagnosis.
Nocardia was detected on an aspiration biopsy of the small
blisters and the surgically removed testis at a later date.
Testicular nocardiosis is a rare condition; however, we should
consider nocardiosis in the differential diagnosis because
delay in providing treatment may worsen a patient’s general

condition.
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17. Manzamenones L-N, new dimeric fatty-acid derivatives

from an Okinawan marine sponge Plakortis sp.

Kubota T', Ishiguro Y', Takahashi-Nakaguchi A, Fromont
J?, Gonoi T? Kobayashi J'

! Graduate School of Pharmaceutical Sciences, Hokkaido
University, Sapporo 060-0812, Japan;

2 Mycology Research Center, Chiba University, Chiba 260-
0856, Japan;

*Western Australian Museum, Locked Bag 49, Welshpool
DC, WA 6986, Australia

Three new polyketides, manzamenones L-N (1-3), have
been isolated from an Okinawan marine sponge of the genus
Plakortis. The structures of 1-3 were elucidated on the basis
of spectroscopic data. Manzamenones L-N (1-3) were new
dimeric fatty-acid derivatives consisting of a tetrahydroindenone
with three carboxy groups and two hexadecanyl chains.
Manzamenones M (2) and N (3) showed antimicrobial

activity against several bacteria and fungi.

18. Ultra-Deep Sequencing Analysis of the Hepatitis A
Virus 5’-Untranslated Region among Cases of the
Same Outbreak from a Single Source.

Wu S', Shingo Nakamoto S*, Tatsuo Kanda T', Jiang X',
Nakamura M, Miyamura T', Shirasawa H? Sugiura N?,
Takahashi-Nakaguchi A", Gonoi T, Yokosuka O'

' Department of Gastroenterology and Nephrology, Chiba
University, Graduate School of Medicine, Chiba (260-
8677), Japan

2 Department of Molecular Virology, Chiba University,
Graduate School of Medicine, Chiba (260-8677), Japan

’ Department of Gastroenterology, National Hospital
Organization Chiba Medical Center, 4-1-2 Tsubakimori,
Chiba (260-8606), Japan

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

Hepatitis A virus (HAV) is a causative agent of acute viral

hepatitis for which an effective vaccine has been developed.
Here we describe ultra-deep pyrosequences (UDPSs) of
HAV 5’-untranslated region (5'UTR) among cases of the
same outbreak, which arose from a single source, associated
with a revolving sushi bar. We determined the reference
sequence from HAV-derived clone from an attendant by the
Sanger method. Sixteen UDPSs from this outbreak and one
from another sporadic case were compared with this reference.
Nucleotide errors yielded a UDPS error rate of < 1%. This
study confirmed that nucleotide substitutions of this region
are transition mutations in outbreak cases, that insertion was
observed only in non-severe cases, and that these nucleotide
substitutions were different from those of the sporadic case.
Analysis of UDPSs detected low-prevalence HAV variations
in 5UTR, but no specific mutations associated with severity
in these outbreak cases. To our surprise, HAV strains in
this outbreak conserved HAV IRES sequence even if we
performed analysis of UDPSs. UDPS analysis of HAV
5'UTR gave us no association between the disease severity of
hepatitis A and HAV 5’'UTR substitutions. It might be more
interesting to perform ultra-deep sequencing of full length
HAV genome in order to reveal possible unknown genomic

determinants associated with disease severity. Further studies

will be needed.

Publications

1) Abe T, Hirasaka K, Kagawa S, Kohno S, Ochi A,
Utsunomiya K, Sakai A, Ohno A, Teshima-Kondo
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insulin resistance in mice. Diabetes 62: 1957-1969,
2013.
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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. Functions of the Hha and YdgT proteins in transcriptional
silencing by the nucleoid proteins, H-NS and StpA, in
Escherichia coli.

Takeshi Ueda', Hiroki Takahashi®, Ebru Uyar', Shu Ishikawa',
Naotake Ogasawaral and Taku Oshima'}*

! Department of Microbiology, Faculty of Medicine and
Dentistry, Palacky University Olomouc, Czech Republic

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

The Hha and YdgT proteins are suggested to modulate
the expression of horizontally acquired genes by interacting
with H-NS and StpA, which play central roles in the
transcriptional silencing of such genes. However, it is also
possible that Hha/YdgT repress gene expression independently
of H-NS/StpA, as we have not fully understood the
molecular mechanism through which Hha/YdgT modulate
H-NS/StpA activity. To gain further insight into the basic
functions of Hha/YdgT, we analysed the impact of hha/ydgT
double inactivation on the transcriptome profile of Escherichia
coli K-12, and compared the effects with that of hns/stpA

double inactivation. In addition, we examined the effects

Associate Professor

Hiroki Takahashi

of hha/ydgT inactivation on the chromosomal binding of
H-NS, and conversely the effects of hns/stpA inactivation on
the chromosomal binding of Hha. Our results demonstrated
that the chromosomal binding of Hha requires H-NS/StpA,
and is necessary for the repression of a subset of genes in the
H-NS/StpA regulon. Furthermore, the distribution of H-NS
binding around Hha/YdgT-dependent and -independent
genes suggests that Hha/YdgT proteins modulate formation
of the H-NS/StpA-DNA complex.
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2. Improved production of secreted heterologous enzyme
in Bacillus subtilis strain MGB874 via modification of

glutamate metabolism and growth conditions.

Kenji Manabe?", Yasushi Kageyama”, Takuya Morimoto',
Eri Shimizu®, Hiroki Takahashi’, Shigehiko KanayaB,
Katsutoshi Ara’, Katsuya Ozaki' and Naotake Ogasawaraz*

1Biological Science Laboratories, Kao Corporation, 2606
Akabane, Ichikai, Haga, Tochigi 321-3497, Japan

% Graduate School of Biological Science, Nara Institute of
Science and Technology, 8916-5 Takayama, Ikoma, Nara
630-0101, Japan

3Analytical Science Laboratories, Kao Corporation, 2606
Akabane, Ichikai, Haga, Tochigi 321-3497, Japan

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

®Graduate School of Information Science, Nara Institute of
Science and Technology, 8916-5 Takayama, Ikoma, Nara
630-0101, Japan

® Fundamental Technology Research Laboratories, Kao
Corporation, 623 Zi Ri Rd, Minhang Dist, Shanghai
200241, China

Background. The Bacillus subtilis genome-reduced
strain MGB874 exhibits enhanced production of exogenous
extracellular enzymes under batch fermentation conditions.
We predicted that deletion of the gene for RocG, a bi-
functional protein that acts as a glutamate dehydrogenase
and an indirect repressor of glutamate synthesis, would
improve glutamate metabolism, leading to further increased
enzyme production. However, deletion of rocG dramatically
decreased production of the alkaline cellulase Egl-237 in
strain MGB874 (strain 874ArocG).

Results. Transcriptome analysis and cultivation profiles
suggest that this phenomenon is attributable to impaired
secretion of alkaline cellulase Egl-237 and nitrogen starvation,
caused by decreased external pH and ammonium depletion,
respectively. With NH3-pH auxostat fermentation,
production of alkaline cellulase Egl-237 in strain 874ArocG
was increased, exceeding that in the wild-type-background
strain 168ArocG. Notably, in strain 874ArocG, high enzyme
productivity was observed throughout cultivation, possibly
due to enhancement of metabolic flux from 2-oxoglutarate
to glutamate and generation of metabolic energy through
activation of the tricarboxylic acid (TCA) cycle. The level of
alkaline cellulase Egl-237 obtained corresponded to about 5.5
g I-1, the highest level reported so far.

Conclusions. We found the highest levels of production
of alkaline cellulase Egl-237 with the reduced-genome strain
874ArocG and using the NH3-pH auxostat. Deletion of
the glutamate dehydrogenase gene rocG enhanced enzyme
production via a prolonged auxostat fermentation, possibly
due to improved glutamate synthesis and enhanced generation

of metabolism energy.
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1) Manabe K, Kageyama Y, Morimoto T, Shimizu E,
Takahashi H, Kanaya S, Ara K, Ozaki K, Ogasawara N.
Improved production of secreted heterologous enzyme
in Bacillus subtilis strain MGB874 via modification of
glutamate metabolism and growth conditions. Microbial
Cell Factories. 2013 12: 18.

2) UedaT, Takahashi H, Uyar E, Ishikawa S, Ogasawara
N, Oshima T. Functions of the Hha and YdgT Proteins
in Transcriptional Silencing by the Nucleoid Proteins,
H-NS and StpA, in Escherichia coli. DNA Research.
March 29, 2013.
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1. Aspergillus waksmanii sp. nov. and Aspergillus marvanovae
sp. nov., two closely related species in section Fumigati

described using polyphasic approach.

Vit Hubka"?, Stephen W. Peterson®, Jens C. Frisvad', Takashi
Yaguchi5, Alena Kubitova', Miroslav Kolatik"

! Department of Botany, Faculty of Science, Charles University
in Prague, Benitska 2, 128 01 Praha 2, Czech Republic;
z Laboratory of Fungal Genetics and Metabolism, Institute
of Microbiology of the AS CR, v.v.i, Videiskd 1083,
142 20 Praha 4, Czech Republic; % Bacterial Foodborne
Pathogens and Mycology Research Unit, National Center for
Agricultural Utilization Research, 1815 N. University Street,
Peoria, IL 61604, USA; *Department for Systems Biology,
Technical University of Denmark, Soltofts Plads, Building
221, DK-2800 Lyngby, Denmark; °Medical Mycology
Research Center, Chiba University, 1-8-1 Inohana, Chuo-
ku, Chiba, 260-8673, Japan

Two new and phylogenetically closely related species in
Aspergillus section Fumigati are described and illustrated.
Homothallic Aspergillus waksmanii sp. nov. was isolated

from New Jersey soil (USA) and is represented by the ex-

Takashi Yaguchi
Reiko Tanaka
Junko Ito

Yumi Osamura

type isolate NRRL 179" (=CCF 4266" =Thom 4138.
HS2"=1BT 31900"). Aspergillus marvanovae sp. nov. was
isolated from water with high boracic acid anions content in
Dukovany nuclear power station (Czech Republic). The
sexual stage of this species is unknown, but the MAT1-1
locus was successfully amplified suggesting that the species
is probably heterothallic and teleomorphic but is represented
by only the ex-type isolate CCM 8003" (=CCF 4037" =
NRRL 62486" =IBT 31279" =1FM 60873"). Both species
can be distinguished from all previously described species in
section Fumigati based on morphology, maximum growth
temperature, sequence data from five unlinked loci and

unique secondary metabolites profiles.
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2. Genotypes of Candida albicans isolated from healthy
individuals and their distribution in patients with oral

candidiasis.

Yuki Takagil, Hideo Fukano', Kazuo Shimozato', Reiko
Tanaka’, Toshinobu Horii®, Fumihiko Kawamoto®, Toshio

Kanbe®

' Department of Maxillofacial Surgery, Aichi-Gakuin
University School of Dentistry, Nagoya, Japan; ?Medical
Mycology Research Center, Chiba University, Chiba, Japan;
3Depatrtment of Infectious Diseases, Hamamatsu University
School of Medicine, Hamamatsu, Japan; ‘Department of
Social and Environmental Medicine, Institute of Scientific
Research, Oita University, Yufu, Japan; °Division of
Molecular Mycology and Medicine, Center for Neurological
Disease and Cancer, Nagoya University Graduate School of
Medicine, Nagoya, Japan

For the study of Candida albicans genotypes involved in
development of candidiasis, Candida albicans isolates were
collected from healthy volunteers and patients with oral
candidiasis and genotyped on the basis of 25S rDNA and
microsatellite polymorphisms. In the microsatellite analysis
using two microsatellite markers (CDC3 and CAI), 63
healthy volunteer isolates were classified into 35 genotypes
(allelic relations to CDC3 alleles 1 : 2/CAI alleles 1 :
2), among which genotypes IT (115 : 119/23 : 23), III
(115 :123/18 : 27), and V (123 : 127/32 : 41) were found
at frequencies of 12.7%, 7.9%, and 7.9%, respectively.
In 68 oral candidiasis isolates classified into 39 genotypes,
genotypes II and III were identified in 4.4% and 20.6%
of the isolates, respectively. The frequency of genotype III
was higher in the candidiasis isolates than in the healthy
isolates (»<0.05). These results suggest that genotype III C.
albicans assigned by CDC3/CAL is related to the development

of oral candidiasis.
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3. Method for rapid detection and identification of
Chaetomium and related genera and evaluation of

resistance to peracetic acid.

Motokazu Nakayamal, Kouichi Hosoyal, Daisuke Tomiyamal,
Tetsuhiro Matsuzawa®, Yumi Imanishi’, Jun Hitomi', Takashi

YaguchiZA

" Global R&D-Safety Science, Kao Corporation, 2606
Akabane, Ichikai-machi, Haga-Gun, Tochigi 321-
3497, Japan; *Medical Mycology Research Center, Chiba
University, 1-8-1 Inohana, Chuo-ku, Chiba 260-8673,

Japan

In a beverage industry, peracetic acid has been increasingly
used as a disinfectant for the filling machinery and environment
due to merits of leaving no residue, safety to humans and
its antiseptic effect against fungi and endospores of bacteria.
Recently, Chaetomium globosum and C. funicola were reported
resistant to peracetic acid, however little is known concerning
the detail of peracetic acid resistance. Therefore we assessed
the peracetic acid resistance of the species of Chaetomium and
related genera under identical conditions and made a thorough
observation of the microstructure of their ascospores by
transmission electron microscopy. At the result, C. globosum
and C. funicola showed the high resistance against peracetic
acid (the 1D antiseptic effect after 900 s and 3D antiseptic
effect after 900 s) and had thick cell walls of ascospores that
might impede the action mechanism of peracetic acid. We
also developed species-specific primers to identify C. globosum
and C. funicola using polymerase chain reaction (PCR) to
amplify the f-tubulin gene. PCR using the primer sets
designed for C. globosum (Chae 4F/4R) and C. funicola (Cfu
2F/2R) amplified PCR products specific for C. globosum and C.
funicola, respectively. PCR using these two primer sets did not
detect other fungi involved in food spoilage and environmental
contamination. This identification method is rapid and simple

with extremely high specificity.
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Ministry of Education, Culture, Sports, Science and Technology

National BioResource Project “Pathogenic Microorganisms”

SRR T 2002 SEEDS T2 a FvNA 4 )
v—2Zx7uy sz b (NBRP) %R L, ElHHMEERIZ
Bhd A EREELRD OIZODWTRRIMIZIE, #
fr, 3R L5247 20O A BIF L TE . 2ok
SAETEORIE L &7V, 2012 4EFE & 0 45 3 HiAShEIA &
n7-.

NBRP 5 AR W) P B C & A T-3E KA I R 24
ety — (RIRER - HORE), KBRS mAEY AT
FoHTB & OB RERA R AR GREAIH) L&
W R FBG BRI SERT OREPER ) (X, MHE OO
LY, NS OFFERAEMEOIE - RTE - JRAE
il % B L C, SEREHREY S L72EHE TS 2mEM
HEPRRE UCIREE L, RYYIE & RIFEIROEE - WigE x5
LANARTHREL TS,

K7V 27 M, B0 5LBREENTE L T
G TELHEMEY L2 a v EHIBLTWS.

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 of every five years, in FY2012, the third phase has
started.

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

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

pathogenic microorganisms.
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SO ERBBE R o R B R At i F5€ - (JST & JICA)
[AIDS BH R DD RIEAZBEHICLT S
PRGBS & 2 HBEREXR ] 7ad =7 b

SATREPS project (Science and Technology Research

Partnership for Sustainable Development)

Diagnostic Approaches in the Management of Fungal Infections in

AIDS and Other Immunocompromised Patients

MAZATBUE NEBE I8 (JICA) B X 04T
BN AR AERE (JST) o My ER B AR RE T FEs [P
BHEFT R I (SATREPS) 124& 1), SR 22 45 &
) 7T Y VEFRIHIE A > 28 O v E = AR
AR GHER & OM T/ HEE L T L, TR 25 4
SATHRT L., K70y =7 oA AIDS % 4H0
& L EAEBEICBIT 5 EREDOZRNE - IGEo
WrgE &4 - FERILL, ZOlREEZ 77 D IVIZif L <
M E DR IR THI LD D,

wH, WHARREL 22 &P U hadiEBsE U722, 3
EMOFREIEPICFE LT —~ (E® DNA v 7
WX BWEERORER TEREDOZE, -7V >
2 X ZERBIEDOZM, )T IVE A 4 PCR KU LAMP #:
WX DERIEDZW - RIFE O, FERR#E 550
WatsE) 2HHETTLIENTE. K707 b
DOWIFERRIE T T N Z a0 & L CEBAPrRFEE B &
OCTI7INVOZETIZHLEN NAIVERT 7)) /it
EOEFRL XNV B L2522 KEELZLOTH Y,
K7O Tz 7 MEIR TR T [A+] 5% 5
7o, B I O TIREEHMIZ DT, http://www.jst.go.jp/
globallhyouka/index.html {Z CHIE W RETH 5 .

Increasing numbers of fungal infections caused by yeasts
and moulds are a serious threat not only to the Japanese
society, but also to many other countries, including Brazil.
These infections hamper the patients’ quality of life and
sometimes claims their lives. In this SATREPS project,
sponsored by JST and JICA, we worked together with
the Division of Infectious Diseases, University Hospital
of UNICAMP (State University of Campinas, Brazil) to
develop accurate, rapid, and sensitive diagnostic methods for
fungal infections, such as DNA chips for the infection, and
applied these methods to clinical cases in Brazil.

The project was performed during FY2010 to FY2012,
and the results were very promising. Our project was highly
rated by the evaluation committee with the score of A+ on
completion of the project term. Since these new technologies
can be applied to diagnosis of patients in other countries,
particularly in South America and Portuguese-spoken African
countries, the fruit of our study is expected to give substantial

beneficial ripple effects to these societies.
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Cooperative Research of Priority Areas with NEKKEN, Nagasaki University

Project for Morphological, Physiological and Molecular Biological Analysis of
Pathogenic Fungi and Actinomycetes Collected in Africa and Vietnam.

Ry R BT R AR e o = 7&£%¢LL LR
oYy bMEREBHLCNEY. BEFCILr=72tlo
FERY (hvyEwa, &%)%3»7&5%%%?
L EHE GERAMT 7T MNFY M) L FOEERD
AT & e, BMEW DL Y, IR OREEEM K
EL LML A CHECTHREINTVWLZEEZHLMPICLE
L7z, FESEREERE B~ 23 I I2H Y FiFsh,
KELGRBZIFORZ LE Lz, TaFizIc8tc,
A ABHEOMEED FRIFINTH D ERBEGAE, F#i2
V7 N3y ABHIC L B IEGeE L &%%ﬂ*%ﬁ
WLTWET. I Coiizeid, HbonxasCEEE
TGRS 255 %2 8% OME ffk
LARTITHETE FEA. LA L, BHOEREIZEHK
L, A OEFEOE (QOL) oM ExMY), SHIZHA
EORFRBEDL-OIIHENEERQTHET. —hHIh
5oOWiZEIZERD 7 u— v, R L, BREE - AR
HEOEALD LT, HAD A4 DEREEP QOL DR
I2h, FRRECHBKT 2133 T,

20120 2000000000000000000O

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.

40 TR HREZEMEL Y 7 - $17% 2013



T ANNFN AGEZ b & LI EE R E 70 ¥ = 7 b
The Project on Controlling Aspergillosis and the Related Emerging Mycoses

BREDOH T 7 ANV F N AR SR A%
bH, TR, B, HREORKE(ERLZ->TWDE, £
DR THIEMEN 7 A~V F ) ZFETIE, FEF I & IS
PEDSER 72 B1ED ) A, [F—IEBNZ BT b fE I a
HWERAOLNLZEDNHY), TNHLOSF ST mEM
Lo CWMO T ) AT A2 XD, RERT
RIHERRE ORI HE D Z EHIfF s 5.

el 7 2 ~v ¥ 2 e (CPA: REEZE&T) K&
DR YR 7 A <)V )V 2 JE (IPA) O ZhEh 4 4
Bl 7> & £+ & 37z Aspergillus fumigatus 12 2 > T genome
sequencer (Illumina, MiSeq) % HA\VTH D7/ AR %
RgL7zE2n, 7/ akk (AF293) OF 7 ARSI E I
B LT 81826 ® SNPs AAR>H ), ZH9H % CPA T
O IEFFEH L 7 M8, IPA TIEFE L 27 fiTH -
7z, F7REREAIEIS T Afu3g05880 IZNFET % tandem
repeat (&£, CPA Ti&, X WAL wv—ED/Y KL%
L, IPA LIZEL L 2 EAVRENTz. 41, 2o
BIZFOWRTHS & & b2, 7/ LAWY O % e
B, WA CPA L IPA L\ ) B LHEL & 5 KA I
B Y 72wy, AT LT A4 fumigatus @ group sIIT histidine
kinase (NikA) OFEREMEAT, LWL 27 F rO%R 4

fumigatus L-Fucose specific lectin: AFL 72 &), A. fumigatus
&G % mycovirus DR LWHIR 21572, SR lEHRE
DRI, WHERERRE AT TR L2 ED L TETH 5.

Aspergillosis is known to take various forms, and the
severity, clinical course, and treatments differ significantly

depending on the forms. Chronic necrotizing pulmonary

aspergillosis (CNPA) is one example: the activity of the
disease varies among the patients, and sometimes an acute
exacerbation results in serious outcome. Genetic analyses of
the causative fungi isolated from the patients of various forms/
activities are expected to help clarify the mechanism of their
pathogenicity.

To this end we performed the whole genome sequence
(WGS) analysis of eight strains isolated from patients with
IPA (invasive pulmonary aspergillosis) and CNPA in Japan
with the aid of a next-generation sequencer. 81 826 SNPs
were identified by mapping the reads to 4. fumigatus genome
reference strain Af293. Of the identified SNPs, seven and 27
non-synonymous substitutions were specific to strains isolated
from patients with IPA and CNPA, respectively. Moreover,
the tandem repeat sequence in 5'-UTR of Afu3g05880 was
found as a novel microsatellite region for differentiating
between 4. fumigatus strains isolated from patients with
IPA and CNPA. We expect comprehensive characterization
of genetic variations of strains isolated from patients with
IPA and CNPA helps better understanding of molecular
mechanisms in aspergillosis.

We also performed molecular and cellular biological
rescarch of A. fumigatus, and reported in a paper a novel
pathway of group III histidine kinase (NikA). We have
also obtained new results on lectins of 4. fumigatus, and
mycoviruses which infect the fungus. These results will be

published soon.

TRERFE HWESWIZEL ¥ i #17% 2013 41



PRk 24 4EFE JEIFFIH

- FLMBFFEHS

2012 Fiscal Year Cooperative Research Program Report

gooo 1201
goouoooooboobobbbboooood
gooooobboobobboooooon
b Abdooboboooobuooobo

AR A - ERAME - RISEES - BB
(TERFHEREANEL Y 5 —)

Raclavsky, Vladislav (7= = - /87 ¥ — k%)

Sipiczki, Matthias (/N> 7)) — + 77 L = ¥ KF)

BRI - IR AR I5
(IR R BRI 7ERE

Hi  # (THEREREREEDIER)

= B EEET
(B L REE R A BE R 2R 527

M HE (R RRERERE R TR

Hypoxia signaling analysis of Cryptococcus neaformans

Susumu Kawamoto, Kiminori Shimizu, Misako
Ohkusu, Daisuke Hagiwara

(Chiba University, Medical Mycology Research Center)
Vladislav Raclavsky (Palacky University, Czech)
Matthias Sipiczki (University of Debrecen, Hungary)
Kazuhisa Sekimizu, Yasuhiko Matsumoto

(University of Tokyo, Graduate School of Pharmaceutical

Sciences)

Yutaka Tamura

(Chiba University, Graduate School of Medicine)
Satoshi Miura, Tomoko Sonoda

(Yokohama City Univerersity, Graduate School of

Medicine)
Kunihiko Hata

(Kagoshima University, Graduate School of Agriculture)
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BARPEF A ER T Y, RRIE, TG, Mg
BP9 2 B 2 MBI~ AT LR R M & 384 L T17 < I,
R R SRR EBREANORE R ZA ML AFEMI
HHB-o T Lo THEIEL, WEMEEZ L T, T
bbb, REORMHREE A ML ARSI, REKID
WEHEFO—DEF R 5. AL, ARG O L 6
FERE 2 PP ZE AR SR BRER 4 1 A N ] 400 w4 3
flexible 12725 &\, REDOL=— 7 {KERE A M L A
IWEB R R L7z, 2 LT, &4, dgrobacerium % R
Wi, T AT YT AARIETERETIA T T ) - %
WELTRAZ ) —=v 7L, BREZECERETELT,
INFETIC [BERT Al 2RI LTRADS, FH 24
EREICIE, [BERT Al O5 THBEMNT & B IFEMIIC
HED7.

C. neoformans DR RN E BT [BERT Al &,
ANy =a—1) Vg (Crzl) $EERKT, KUY, PKCI1-
KAEME (Spl) ¥ 5 HF & 12 homologous 47 FTd 1),
C K <12, bW, Zinc-finger & 3 2FF 25 A
FO—> [Crzl/Spl] Thorz. 7z, RERFEERET,
KW AY G2 arrest IREEIZ A B 72D 1A BIRFE LT
[ L7 nT1d, IKERERET TOMEIED slowdown
DA, A OHMILEED integrity OFMERF, FEMEE O INH]
B 72 B8, N A F AV A Ao, 7V 3 F ) — V&
M, AT MK R Y R OGS B L 7
T2 OB A FRERICEE L ZE 2 HEOTTHE T
RO L. BEROKBEILE Y 7)) v 7Ilix
BRY [Crzl/Spl) WEELEH ZHo T Z i,
xS C. neoformans THIO THM LIE L7228, HIZ,
AW BT B REEFICERER T [Crzl/Spll & 7+
WARE TS OWKR E% 475 T, C. neoformans DK
MFEA N VAT BBEINE S 7 ) v ISR
I E B9 & & b2, KEWREENORGFOFG %
Et, ZELO>OH 5%
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1) Mordnova Z, Virtudazo EV, Pospigilovd K, Ohkusu M,
Kawamoto S, Husickova V, Raclavsky V: The CRZ1/
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SPI-like gene links survival under limited aeration, cell
integrity and biofilm formation in the pathogenic yeast
Cryptococcus neoformans. Biomedical Papers, Published
online 22 April 2013 (DOI: 10.5507/bp.2013.024).
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Molecular analyses of mechanisms of drug
resistance and signal transduction leading to
novel antifungal drug discovery in Aspergillus

fungi

Katsuya Gomi, Keietsu Abe
(Graduate School of Agricultural Science, Tohoku
University)
Susumu Kawamoto, Kiminori Shimizu, Daisuke
Hagiwara
(Medical Mycology Research Center, Chiba University)
Yasuji Koyama (Noda Institute for Scientific Research)
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A. fumigatus OFEFNMFEALEERE 2OV TIE, FHIOFE
B TR R DERIZL D ZEDRIEEINT L LD
O, BIET LNV TOFMBRBTNIZE A SR INTY
. =75, A fumigatus |3 MEE ETORRE R %
R ZEDDL, TOX) ZEMHEMICBITAEFICHED
LEBINERVEELEEL o TnDEEZILNS.
Z 2T, KWFETIZ A fumigatus \ 2553 % R 78 8L
AIEEBASSIZE 3 5 7280, FERINEIL O 551 FERE O i BH 72
5 WNSEEL ¥ 7 F WRER ORI Hig L 7.

KA IR BNTT V=V REHOPHIZE ST 5
ABC F 7 Y AR =% —DFEB % Hli#§ % #Hr#l Zn,Cys,

s

THRE BEREFTE LY 5 —H

v

BB N+ AuR 2R THWO TR L, 4 fumigatus 12
BWTH 04—y a ZpFERICT V= VI EIZ S L
TWaBZEZWSIZ LTz, 4 fumigatus D arrR HEERE
@ RNA-seq fiHT 21707225, AuR 1T 7 ¥ AR —
F—BEL TR, TIVIT AT O — VAR
fEFORBIZOLE b TnE I EPREIN. FEFIC
FIRENZ &2, AuR HIl MO VT A 70— VAES
R EE T, TS0 s 5 bHLH Bl E R T
SthA HIEI T DB D& —FH L T2 &nb, TIVITA
70— VAESEEEEOFEIIE AuR & SrbA @ 2 fEFHO
R E T2 X o THIA M IZHAE S T v % i gEME A R
SRRz, Fiz, 7= IVRIEHIMIEICRES L Tw
Le#Zzo6hh ABC 7 v AKR—%— (AbcC/CdrlB)
DOEALT1E SrbA HIHEHITIC 7 <, AR BAHIZ X 2 HilfH %
Z Wb EEZ LN,

—Ji, A nidulans O Z T VETE AR ER O EFH LH
HFTd 5 > ERAE RSB F ypdd OFEBLHIEIRE
(CypdA) &, T response regulator LT~ sskd 5 & U srrd
DRAE % N R 72 CypdAsskAA , CypdAsrrAA , CypdAsskAA
srrAARRE BRI L 72, ypdd OFEBINHNC XY | ypdd Oz
B L EHEEBEPEARIL 5% T &k o7z, ypdd
OFEBMENL, 7T F Xy = VLHE & T 583 %
b725 L7, skdA, srrAA OB AEF & #5592 [
BEE, skAAsrrAA OFENTEEZEE&IChE S 7.
CypdAsskAA srrdA OAEFIZEE L7253, FEERH EE <
%5 sshAABEEOILE ZFE L Tz,
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Searching for anti-fungal drug targets having
high novelty and developing of an assay system
for screening the repressors

Hiroji Chibana

(Medical Mycology Research Center, Chiba University)
Minoru Yoshida, Akihisa Matsuyama

(Chemical Genomics Research Group, RIKEN)
Toshihiro Aoyama

(Suzuka National College of Technology)
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Saccharomyces cerevisiae, C. albicans, Aspergillus fumigatus,
Cryptococcus negformans DEWB L L b7/ LD T —
FR=—A% AT, RELGENOSEMAFLELTL) b
WHIFEVED 0y, D WIdmD TIRWEZ &, 2) 7/
ATRHIAAR E ATV BRI ER IS  RAF S Tw
HZ &, 3) invivo TUWHTHAHZ L, ED 3 HICSE
e U CEAEMICERREEZED TS, T3, 1)
& 2) &7z BIET % Candida glabrata D7/ 57 S
M U7z, C glabrata 13, JRIFER O CHRIR TR R
DEGHTH D20, A lIRR T HEER OFEERE T IV
EWEAEDT, 7/ 574 FEn TR %2 o
TWb. C glabrata D7 7 L LI L 728 (ZF D) 5
100 BIEFIZ2WT Tet REME T 5 2 AT E 72, Tet
ix, 78I A 270 X RBEMLEIZB T, Tet
promoter 23 A S N2 T DEE;MH S5 . L7z
Mo T, Tet kA, 7 8T 4 270 Y13 L TEWVIES
HWarRT IR LHEIIT LI LIS ) FBEETIPERI
WIEP RN EHET A EDNTES . SHITENTTDH
B\ T ZF DRETHIEGRFIZ C. glabrata 12 & o TYH
ThhHIEEMHET 5 EIIENGF 2R AL TR
DTHEHETHS. Tet i EISEHA 121, ELHR
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DT M IV A 7 ) Y RBINTH T LK 5T Tet B
P OYFBETORBLIH TS5 2 LTS, HBRW
ICPUERHEOEN E LT Db I ENTE. 5
INSOBE AWTY Y A% 72 R EBGE, #Hif
ZE NI ERHCCTHERNOT v 121 %% L CfT
&7,
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1) Nagi M, Tanabe K, Ueno K, Nakayama H, Aoyama T,
Chibana H, Yamagoe S, Umeyama T, Oura T, Ohno
H, Kajiwara S, Miyazaki Y: The Candida glabrata
sterol scavenging mechanism, mediated by the ATP-

binding cassette transporter Auslp, is regulated by iron

limitation, Mol Microbiol. 88: 371-81, 2013.
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Studies on the production of IL-17 in immune
responses against fungal infection

Yoichiro Iwakura
(The Institute of Medical Science, The University of
Tokyo)

Shinobu Saijo
(Medical Mycology Research Center, Chiba University)
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IL-17A 1 ZEISiEMEAL CD4™T M2 5 e S, #
Nab e R R R 3 2 BRGEBh 0 B LSRR R B 0 S8 E 12
BLTHLMREEHZHSTWE ., HIFEDIE, v
A 5B RB M e (BMDC) % Candida albicans (C.
albicans) THRIBLL , Z DX 15D naive T #HIiE % Thl7
Mgz EsZ 2 ALz, —7, IL-17A / v
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77 N~ AN C. albicans % JEGe S B L AR
(WT) =7 A LB LAGFRPAERICRTTAZ L%
S22 L7z, L Lk, CD4 fifgbivbic & IL-17A
rEAT HMESRL S, Th17 Lo TL-17 M
o & ORREDENAEH STV 5.

2T, £~ T RIZ C. albicans % &G S in vivo T
b IL-17A LSNP E) DRl Lz 25, B
Perp NS TL-17A A SN D 2 ERHL AL
ol 5B, /v I T I ENRIAR ) v AL UTy
A LMD R &R GbE, EOMBEA S5
SN IL-17A DEGB I B AR E A2 H > TW 50
PEHLNICTLFETHA.
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1) IkedaS., Saijo, S., Murayama MA, Shimizu K., Akitsu
A., and Iwakura, Y. Excess IL-1 signaling enhances the
development of Th17 cells by downregulating TGF-b-

induced Foxp3 expression. J. Immunol, in press.
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Studies on the pathogenesis of fungal pneumonia

Susumu Nakae
(Laboratory of Systems Biology, The Institute of
Medical Science, The University of Tokyo)

Ken Arae
(Department of Immunology, Faculty of Health
Sciences, Kyorin University)

Shinobu Saijo
(Medical Mycology Research Center, Chiba University)

oooo

RAERE LR, $70, REERETIE, MgeMizo
ARk~ e 4555 01 % /i L Gl £ 41 (tight junction),
YLRFUE DB A Z BT, Z O tight junction D
BEIZ, JhkB L OWAETE D protease A7 G- L T\
B EDNIREINDDOD B . FEH Aspergillus \Z & B il %%
\&, dspergillus BEDEGZ X 5 RIZISEZ T TR,
Aspergillus 75 FEHES % protease 12 & % fi D XE _EE D
TS FEE K OFER D BHEALIZ B o T 2 W ek A5 5
CRBENT WD, FEEEIZ, T AT dspergillus F1K D
protease WA S5 & ALRRAIEE & U P ER ORI & 1
I HWRE SIEDSRRD b7z S 512, ZHERIEY T A
 FINT2#ER, Aspergillus protease |2 & 2 I P ERIESE 7%
JElE, TfAE, B AMifE, NKT iz, ~ & MlRaIERFEr
TH B ENWSNITR o7z, Aspergillus protease 12 & 5
IR BRI SGE S R AT UL, IL-17, IL-17F, 1L-21, IL-
93, TL-6, TNF ¥ \>5 7= Th17 B4 4 b4 1 ¥ B £ 05
BRTFOEBEOTLESED L, TNHHA M A B
TP ERERGE SIEOF BS54 2 L IS L.
L2Lahs, SN60H A b4 YRV T ATDH
Aspergillus protease 2 & & I HERMESE JE T IEH ~ 7 X
ERBBEEICREEINL 2 LML NI R o7z, BT, &
NI A Mo A DAMT, PRI SGE JOE O 5512 B
DLHERTFOFEEZAED TS,
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Roles of Fungi in the Development of Severe
Asthma: Possible roles of the immune responses
against Schizophyllum commune

Koich Hirose
(Department of Allergy and Clinical Immunology,
Graduate School of Medicine, Chiba University)
Akira Watanabe
(Department of Control and Treatment of Infectious
Diseases, Chiba University Hospital)
Hiroshi Nakajima
(Department of Allergy and Clinical Immunology,
Graduate School of Medicine, Chiba University)
Katsuhiko Kamei, Takahito Toyotome
(Medical Mycology Research Center, Chiba University)
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HEANORE, BIEEMEOBEIZEEG 352 &8
HMoNTWE, Axkeuysr (SC) idhE, 7L ¥—
HREMERAE (ABPM) OFRIEICESGT5 2 L%
HBENTVBLERZD, 2T T2 SC ERMIUEDR)
TR AZ ) — =2 7 HEOREIES, mMEBEEICE
7% SC IEMERIIARHTH 5. ARIFFETIE ELISA 312
£ 2 SCIFERPURD A7) —= v F R ML, W
BEFEIIBIT2 SC B2+ 5L L dig, hiBE
FEE L OB Z LI T AT EEHME L.

%9 SC 124 %5 ABPM EEIME % v ¢ EEE %
Bed - FE L7, T OEEYURZ F T SC R4
Rl ELISA L% L, Wi BEE 2B 2 BEE
MEf L7z, 47 2ol (Step2 6 %4, Step3 29 %,
Stepd 12 %) H, 4 %475 SC 1Y IgG Bk, 6 %472° SC
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FrRW IgE i TH L 2 L E o7z, SC HiS
PR TR HAB L 7 A~V F ) 22 BAEE L Tw
B A S 72hY, SC R EMPUAEAMIE 7 2 ~Ov F
WV ZREFEAHUAAL & OFBIEIZRRO S e r o7z, Th
S ORERD Wi HEH O—FBIL SCIZBAEA L L T
LIS oTz.
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Structural analysis of glycoprotein sugar chains
in pathogenic Basidiomycete yeast.

Takao Ohashi, Kazuhito Fujiyama

(International Center for Biotechnology, Osaka University)
Gonoi Toru

(Medical Mycology Research Center, Chiba University)
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FRIE I TR A S LB AEYIC BN TS DS
VO EIIIHEBEAMINL TB Y, ZOFEEME XS
TH 5. FHREEETIVTFERERECH H MFFERER 5
P RE TR SHIE 15 B X OWESHAE & i B 8 (5 T 2 3k
HEINTwE., T2, METRTEREBELLETD 5 Candida
albicans 35 £ O Aspergillus fumigatus T30 $5 A4 4 ) B 2
HIZTF ORREAEZEIZ L ) IEMEOMR T 25 & 1
TWwa . —77, WEMHEFREEEE B\ T Cryprococcus
neoformans T, PEGHA A BB E R T ORI & 2
A0y, PESEFGEFEUIIZE ALEE SN TV, FidE
FEE TITRER IR E T RIBERECTH B C. neoformans,
Rbodotorula mucilaginosa 5 & O Malassezia furfur O X% S
EENTIZE T L, FRIC O- A TENEEHIC O W TREREIH )
RETW, RIEFIZE S ko 3 FOMREEE 75
FERED N-# A BWESH ORISR 21T o 72

FREEE TR 2 5538, e FI U V- YY)
DNT I AbEEHWT, ¥ U7 I AL AR
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W%, 4 X5E HPLC, #4H HPLC 3 &£ U8 MALDI-
TOF-MS |2 & 2T 24T > 72. T DGR, C. neoformans
12 B\ TlE Hex, PentGlcNAc, O FE$H A F 52 72 flE 58 &
LT &7z, R mucilagionsa |22\ Cld, ¥4 X455
I HPLC |2 X 25254 T L, Hex;,GlcNAc, DHEFHA
TEHEHE LTI SNz M furfur \IZOWTHE
iz A X538 HPLC, #tH HPLC 12X 5 E ) Vv 7
3/ ALHE S O 43T & 4T R BB 6H & 15 7 £, LC-ESI-
MS/MS IZ & 209 &dTo72. FELRPEHIZOWT,
H#EMESH & W) HPLC 12T B A — B3 2 MBS A3
S, LC-ESI-MS/MS Ok = % 58 L UL T ORI HE &
PFET H I EDTET; Manal2Manal,6 (Manal,3)
Manal,6 (Manal,2Mana1,2Mana1,3) Man$1,4GIcNAc
B1,4GlcNAc (M8A), Manal,2Manal,6 (Manc
1,3) Manal,6 (Manal,2Manal,3) Manf1,4GlcNAc
£1,4GlcNAc (M7A), Manal,2Manal,6 (Mana
1,2Manal,3) Manal,6 (Manal,2Manal,3) Manf
1,4GlcNAcf1,4GlcNAc (M8B), Manal1,2Manal1,6 (Man
al,2Manal,3) Manal,6 (Manal,2Manal,2Manal,3)
Man 81,4GIcNAcf1,4GIcNAc (M9A). W5 D H 12
L0, A 3 A T TR RS O SRR I R SIS T
&7z IS OTEHE TTISR R RIS A & R B
FERTOMNE, KEROHEROHREDORZAANER
SN, RN GTERAORSENEFHET 5 2 LA
b,
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Development of method for classification and
identification of fungi based on the profiling
of ribosomal proteins as observed by mass
spectrometry

Takashi Yaguchi, Reiko Tanaka

(Medical Mycology Research Center, Chiba University)
Hiroaki Sato, Masaki Torimura

(National Institute of Advanced Industrial Science and

Technology)
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ATEOREE - ST ERER L OB TIThILS 7
O, A fumigatus F¥ERR (IFM 47795 = Af293) OF5HL1)
RY =L X7 EOHEGT 2 iTv, RO ) R
V=08 R EOMER R A R A2 L
wHE L7z, BB EHRE ©— X L, B 0 BERk
(EREFMEL Y 7 =) 2T Ry — A%
WL, M) w 7 AR L — B A 4 AALEE ST
it (MALDI-TOFMS, ERITATE) & AW TH£ Y KRy —
B VRTBEDTAANRY MVEBIIL7z. £ RV —
Ly X EADOIEMEL T RmERNT L, BT X/ RAE
FIHEIE SN A0 Fm b O % i U CRIFR A5 A
ODEEEZHL LI LT, TOMR, &7 sfRagEihs:
A. fumigatus 3 X OH#% D Neosartorya fischeri DFEF 3 #RIZ
OWT, FHEOEREE R L )R =05 ST EDIEL
W TR A MR L. 512, 7 AR T,
—HDOVKRY =LY R BIIERPELTWE I %
FAE L, 4. fumigatus B W O [R5 L OBk L X)L T DR
DS, RFIZL o THREETHL I L AR L7-.

4%, DNA AT TS N R RSP TEREB L O
AL EORFB E T 2 2 828> T, KEOR
VP2 FEIFET L L EHIT, BONTZYAANRT Vi
T=FRX=2fbL, BEROH L WAHIBELZIIRT 5 2
EIFRETE 5.
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2012 Fiscal Year Cooperative Research Meetings Report
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Chiba University Research Network on Infectious
Diseases

Tomoko Yamamoto, Akiko Takaya, Yoshiharu Sato
(Department of Microbiology and Molecular Genetics,
Graduate School of Pharmaceutical Sciences, Chiba
University)
Mitsutoshi Yoneyama, Susumu Kawamoto, Katsuhiko
Kamei
(Medical Mycology Research Center, Chiba University)
Kiyoshi Kita
(Graduate School of Medicine and Faculty of Medicine,
The University of Tokyo)
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THERFADFENIZIE, BIYETIEIZ Db 5 AL,

HEE ) W ERRE, BLARHERIZER 2 S < ot
ERBY , FNENDERICNEE ED TS, LAl
ZFNSOBBIFNRIEELHR L, 2y b T—7{bhH
FENTWz., 22T, IS TERFEOFENEIFIZ
BB BIEMEOMA, SOICITEELEZED L 2 &
ZHIE LTHEED LAY v & — ORI - JLE
gesx & LC [TFERERGIENZEA Y b T —2 ] & 4m
L7z, 1B ERL5ENT R 2446 H 23 0 (+)
ICTERFEHEERASHEE (FEEREEIER T
1R (CTHIMfEL 7. FNOBIEME S Vv — T 55
SO —fRHENFE SN, TNICHI &KX, b B
B (RKRESERD 2006 [REIEM 72 SR o
Ml EEL AR E W 2W ., ZOROFEN L
NI =2 R HIEL 2B RSRPND TORATH 572
A, BN 63 HIEL .

Gxfh el UORE ISR 2w Thb i, FNEER
2B BEASENZE DML, EMELE v BEYIE 5012
ERINTLDEEZ LN, SHREIHERIE LI
ATE Z DTN D .
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2013 Scientific Meetings & Seminars

1) %5125 [0 FERWESEY » & —FHE
Dr. Jan Schmid (Massey University, Palmerston North,
New Zealand)

“The biological significance of sex and protein-coding
DNA repeats in Candida albicans’
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8H 27T H (k) 15~
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Naohiro Inohara

(University of Michigan Medical School)

“C. difficile EAHEREFEAL % B CHH & BIRTE DX
H~~< 7 ZETND 5 ORE

H s -
Wi

R 25469 20 H (4) 1815 30 57~
A 2 KA YT 7L A=A

3) PR 25 AEEIORAMENIER - £y —Ra#k

B2y yRY T A (Ffk: BN RFEHEZE
P ko y —RAESE 2 e, BiE: TN, B
BYEFE, HABERR )
Al R R AN €

Katsuhiko Kamei

I BIRA LW - IRIEROBURT
vay AR

Shinobu Saijo
DR E G CHRIZEDO L A
G L BT

Hiroki Takahashi

P WIEERD B AR < 1 EORR”

B P25 10 H 25 H (4) 10 By ~ 12 B
SRR TIVI I — L 6O — )L — 24

FHR

HHEEATE Y > 5 —

N

82 ERGLREM L 7O — NV kY b T — 7 T —
7 42013 (FfE: TIRRFERWEENEL Y 5 —
IL[EFI - JLRBFFeL S, FERIEEDTSE [
HIH O B AR S0 sa ARG ORI & 2 OIS H |, 264
Wige A (=7 =7 & — L FAEW T B EER %
Hlg & L7z v 2 T G TR O i )

R I R
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(BN EGHEZEAT 2R)

Yuki Kinjo

YIS BT S INKT Mg o)

A F]

(German Rheumatism Research Centre Berlin, Department
Head)

Koji Tokoyoda
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Tetsuya lida

WA DNA ¥ — 7 v % F v 72 &G e 98"
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