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Preface

It is my great pleasure to present our Annual Report 2014 for the Medical Mycology Research Center (MMRC),
Chiba University. MMRC was originally founded in 1946 as the Institute for Food-Microbiology Chiba Medical College.
The Institute was renovated to the Research Institute for Chemobiodynsmics in 1973, and after 4 years the Institute was
rebuild to focus largely on pathogenic fungi and its infectious diseases, for which the Institute was renamed as MMRC
in 1997. In 2004, MMRC was certified to act as National University Cooperation. In 2010, MMRC was reorganized
into 1 department composing of 4 research divisions to further strengthen the research activity, those include divisions of
molecular biology of pathogenic fungi, infection and immunology, clinical research, and bioresources. In 2010, MMRC
was certified for Joint/Research Center for promoting the central role in leading medical mycology research in Japan.
We are aiming at achievement of high level of research and clinical activities, for which we employ multi-disciplinary
approaches to infection biology, comprising concepts and methodologies of molecular genetics, bioinformatics,
immunology, cell biology, protein chemistry, and clinical research. MMRC also encourages to promote the applications
of their researches toward prevention, diagnosis, and control of fugal and bacterial infectious diseases by cooping with the
Faculty of Medicine, Medical Hospital, and Faculty of Pharmacy at Chiba University.

This annual report summarizes our scientific achievements in 2014, which I hope will be useful to promote domestic

as well as worldwide collaboration with our scientists, and ultimately contribute to medial fungal research and medicine.

January 26, 2015

Chihiro Sasakawa

Director of MMRC
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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.

e % JIIK 1t Professor Susumu Kawamoto
e # B MR ¥RG Associate Professor Koji Yokoyama

B #oOEK AE Assistant Professor Kiminori Shimizu
Bl W B KEEET Research Technician Misako Ohkusu
ryoryrF7xu— U0 IEfR Grandfellow Masashi Yamaguchi
¥R B # I KAHH Research Assistant Professor Daisuke Hagiwara
ol w2 pEHET Research Promotion Technician Yumiko Nakano

1. Structure based Functional Distinction between Clnl and
Cln2 Depends on the Ubiquitin-Proteasome Pathway.

Akiko Suganamil, Norio Takase', Hajime Sugiyamaz, Eric V

Virtudazo®, Susumu Kawamoto®, Yutaka Tamura'

'Department of Bioinformatics, Graduate School of
Medicine, Chiba University, Chiba 260-8670, Japan

Bio IT Development, Fujitsu Limited, Chiba 261-8588,
Japan

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

Clnl and Cln2, G1/S cyclins of the ascomycetous budding
yeast Saccharomyces cerevisiae (8. cerevisiae), oscillate during
the cell cycle, rising in late G1 and falling in early S phase.
We have been tried to elucidate the structure basis of the
functional distinction between Clnl and Cln2. Here we

performed in silico simulations: construction and evaluation

of three dimensional structures of Cln1-Cdc28 and Cln2-

Cdc28 complexes. Our in silico simulations suggested that
the interaction of Clnl and Cln2 with Cdc28 were in the two
distinct situations, designated as flip and flop conformation,
at the extra amino acid region in the cyclin box of Clnl and
Cln2. We speculated the trigger of this flip-flop conversion of
the extra amino acid region in the cyclin box of Cln1-Cdc28
and Cln2-Cdc28 might be regulated by the ubiquitination of
the sequences rich in Pro(P), Glu(E), Ser(S) and Thr(T),
so-called PEST motifs, in Clnl and CIn2. Furthermore, we
presumed that the functional superiority between Clnl and
Cln2 in the G1/S phase of §. cerevisiae might be controlled by

flip-flop conversion and ubiquitin-proteasome pathway.

THERY BREEFWREL Y - H18% 2014 3



2. Functional characterization of PMT2, encoding a
protein-O-mannosyltransferase, in the human pathogen

Cryptococcus neoformans.

Kiminori Shimizu', Yumi Imanishi"?, Akio Toh-¢', Jun Uno,

Hiroji Chibana', Christina M. Hull**, Susumu Kawamoto'

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

2 Department of Applied Material and Life Science, College
of Engineering, Kanto Gakuin University, Mutsuura-higashi
1-50-1, Kanazawa-ku, Yokohama 236-8501, Japan

* Department of Biomolecular Chemistry, School of Medicine
and Public Health, University of Wisconsin—-Madison, WI
53706, USA

! Department of Medical Microbiology & Immunology, School
of Medicine and Public Health, University of Wisconsin—
Madison, WI 53706, USA

Diazobenzoic acid B (DBB), also known as diazonium blue
B or fast blue B, can be used to distinguishbasidiomycetous
yeasts from ascomycetes. This chemical has long been used
for the taxonomic study of yeast species at the phylum level,
but the mechanism underlying the DBB staining remains
unknown. To identify molecular targets of DBB staining, we
isolated Agrobacterium tumefaciens-mediated insertional mutants
of Cryptococcus neoformans, a basidiomycetous pathogenic
yeast, which were negative to DBB staining. In one of these
mutants, we found that the PM7?2 gene, encoding a protein-
Omannosyltransferase, was interrupted by a T-DNA insertion.
A complete gene knockout of the PM72 gene revealed that
the gene was responsible for DBB staining in C. neoformans,
suggesting that one of the targets of Pmt2-mediated glycosylation
is responsible for interacting with DBB. We also determined
that Cryptococcus gattii, a close relative of C. neoformans, was
not stained by DBB when the PM7T2 gene was deleted. Our
finding suggests that the protein-O-mannosylation by the PM72
gene product is required for DBB staining in Crypzococcus species
in general. We also showed that glycosylation in Cryptococcus by
Pmt2 plays important roles in controlling cell size, resistance
to high temperature and osmolarity, capsule formation, sexual

reproduction, and virulence.
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3. The a-oxoamine synthase gene fum8 is involved in

fumonisin B2 biosynthesis in Aspergillus niger.

Kiminori Shimizu', Hiroyuki Nakagawa2, Ruiko Hashimoto®,
Daisuke Hagiwara', Yoshiki Onji', Katsuyoshi Asano’,

Susumu Kawamoto', Haruo Takahashi"’, Kotiokoyamal

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

?National Agriculture and Food Research Organization,
National Food Research Institute, Tsukuba, Ibaraki, Japan

* Division of Bacteriology, Chiba Prefectural Institute of
Public Health, Chiba, Japan

* Air Environment Division, Nara Prefectural Institute for
Hygiene and Environment, Nara, Japan

® Division of Microbiology, National Institute of Health

Sciences, Tokyo, Japan

One of the secondary metabolite gene clusters of Aspergillus
niger possesses highly homologous genes with those within the
fumonisin gene cluster of Fusarium spp. At least 14 genes are
considered to be present within approximately 50 kb genomic
region. A number of strains of A. niger have been shown to
produce fumonisin B2 (FB2), however, there has been no
direct evidence that the gene cluster is responsible for FB2
production in this fungus. We investigated the involvement
of the cluster in FB2 biosynthesis. The disruption of fum8,
coding for an a-oxoamine synthase, resulted in loss of FB2
biosynthesis in 4. niger, but did not influence the vegetative
growth and sensitivity to high temperature or UV irradiation.
The gene expression patterns of the transcription factor gene
fum21 and fum8 were determined, but were different from

those in F werticillioides.
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4. The role of AtfA and HOG MAPK pathway in stress
tolerance in conidia of Aspergillus fumigatus.

Daisuke Hagiwaral, Satoshi Suzuki®, Katsuhiko Kamei',

-1 1
Tohru Gonoi', Susumu Kawamoto

' Medical Mycology Research Center(MMRC), Chiba
University, Chiba, Japan
? National Food Research Institute (NFRI), Ibaraki, Japan

Aspergillus fumigatus is a life-threatening pathogenic fungus,
whose conidium is the infectious agent of aspergillosis. To
better understand the mechanism underlying the long-term
viability of conidia, we characterized a bZip transcription
factor, AtfA, with special reference to stress-tolerance in
conidia. 'The a#fA deletion mutant conidia showed significant
sensitivity to high temperature and oxidative stress. The
trehalose content that accumulated in conidia was reduced
in the mutant conidia. Transcriptome analysis revealed that
AtfA regulated several stress-protection-related genes such
as catd, dprd, scfl, and conf at the conidiation stage. The
upstream high-osmolarity glycerol pathway was also involved
in conferring stress tolerance in conidia because 4pbsB showed
stress sensitivity and reduced trehalose in conidia. However,
a mutant lacking the SakA mitogen-activated protein kinase
(MAPK) produced normal conidia. We investigated another
MAPK, MpkC, in relation with SakA, and the double
deletion mutant, Asakd, mpkC, was defective in conidia stress
tolerance. We concluded that MpkC is able to bypass SakA,
and the two MAPKSs redundantly regulate the conidia-related
function of AtfA in A. fumigatus.

-
s
pul
e
n

5. Whole-Genome Comparison of Aspergillus fumigatus
Strains Serially Isolated from Patients with Aspergillosis.

Daisuke Hagiwara, Hiroki Takahashi, Akira Watanabe,
Azusa Takahashi-Nakaguchi, Susumu Kawamoto, Katsuhiko

Kamei, Tohru Gonoi

Medical Mycology Research Center (MMRC), Chiba
University, Chiba, Japan

The emergence of azole-resistant strains of Aspergillus
Jfumigatus during treatment for aspergillosis occurs by a
mutation selection process. Understanding how antifungal
resistance mechanisms evolve in the host environment during
infection is of great clinical importance and biological interest.
Here, we used next-generation sequencing (NGS) to
identify mutations that arose during infection by 4. fumigatus
strains sequentially isolated from two patients, one with
invasive pulmonary aspergillosis (IPA) (five isolations) and
the other with aspergilloma (three isolations). The serial
isolates had identical microsatellite types, but their growth
rates and conidia production levels were dissimilar. A whole-
genome comparison showed that three of the five isolates
from the IPA patient carried a mutation, while 22 mutations,
including six nonsynonymous ones, were found among three
isolates from the aspergilloma patient. One aspergilloma
isolate carried the ¢yp514 mutation P216L, which is reported
to confer azole resistance, and it displayed an MIC indicating
resistance to itraconazole. This isolate harbored five other
nonsynonymous mutations, some of which were found in the
afyapl and aldA genes. We further identified a large deletion
in the aspergilloma isolate in a region containing 11 genes.
This finding suggested the possibility that genomic deletions
can occur during chronic infection with 4. fumigatus. Overall,
our results revealed dynamic alterations that occur in the
A. fumigatus genome within its host during infection and

treatment.
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6. Dynamics of cell components during budding of

Cryptococcus albidus yeast cells.

. 1 .. . L1 1
Masashi Yamaguchi', Kiminori Shimizu', Susumu Kawamoto',

Amaliya A Stepanova®, Natalya V Vasilyeva®

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

* Kashkin Research Institute of Medical Mycology of North-
West State Medical University, St. Petersburg, Russia

Phase-contrast and freeze-substitution microscopy were used
to study cellular division in the pathogenic fungus Cryprococcus
albidus in vitro. It was shown that the mother and daughter
cells (during exponential growth) varied in vacuolar contents
and there was an absence of storage compounds in the cytosol.
Ultrastructural signs of mother cells for transitioning to bud
formation were a migration of the nucleus from distal to
lateral, increasing the level of chromatization and nucleolus
size, proliferation of mitochondria and changes in topography
including formation of a “cover” around the nuclear envelope.
Specific feature of cellular division in cultures was permanent
nucleolus presence. For the first time, we described the
nucleolus material being uniformly distributed between mother
and daughter cells during cellular division. The formation of the

septum separating the daughter cells was investigated in detail.
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7. Genome sequence comparison of Aspergillus fumigatus
strains isolated from patients with pulmonary aspergilloma
and chronic necrotizing pulmonary aspergillosis.

Azusa Takahashi-Nakaguchi', Yasunori Muraosa', Daisuke
Hagiwara', Kanae Sakai', Takahito Toyotome"’, Akira
Watanabe'?, Susumu Kawamoto', Katsuhiko Kamei', Tohru

Gonoi', Hiroki Takahashi'

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

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

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

Aspergillus fumigatus is the most important pathogenic
fungus among Aspergillus species associated with aspergillosis.
Of the various presentations of aspergillosis, one of the most
common forms of pulmonary involvement by 4. fumigatus
is pulmonary aspergilloma (PA), which is a fungus ball
composed of fungal hyphae, inflammatory cells, fibrin,
mucus, and tissue debris. Chronic necrotizing pulmonary
aspergillosis (CNPA), also known as semi-invasive or
invasive aspergillosis, is locally invasive and predominantly
seen in patients with mild immunodeficiency or with a chronic
lung disease. In the present study, with the aid of a next-
generation sequencer, we performed whole genome sequence
(WGS) analysis of 17 strains isolated from patients with PA
and CNPA in Japan. A total of 99,088 SNPs were identified
by mapping the reads to 4. fumigatus genome reference strain
Af£293, and according to genome-wide phylogenetic analysis,
there were no correlations between the whole genome
sequence typing, and pathological conditions. Here, we
conducted the first multi-genome WGS study to focus on
the A. fumigatus strains isolated from patients with PA and
CNPA, and comprehensively characterized genetic variations
of strains. WGS approach will help in better understanding of

molecular mechanisms in aspergillosis caused by 4. fumigatus.
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8. Dendritic cell-based immunization ameliorates
pulmonary infection with highly virulent Cryptococcus

gattii.

Keigo Ueno', Yuki Kinjo', Yoichiro Okubo?, Kyoko Aki®)
Makoto Urai', Yukihiro Kaneko", Kiminori Shimizu®, Dan-
Ni Wang’, Akiko Okawara', Takuya Nara', Kayo Ohkouchi',
Yuki Mizuguchil, Susumu Kawamoto®, Katsuhiko Kamei®®,
Hideaki Ohno"’, Yoshihito Niki®, Kazutoshi Shibuyaz,
Yoshitsugu 1\/Iiyazztkil

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

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

’ Department of Bacteriology, Graduate School of Medicine,
Osaka City University, Osaka, Japan

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

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

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

g Department of Infectious Diseases and Infection Control,
Saitama Medical Center, Saitama Medical University,
Saitama, Japan

8 Division of Clinical Infectious Diseases, Department of
Internal Medicine, Showa University School of Medicine,
Tokyo, Japan

Cryptococcosis due to a highly virulent fungus, Cryptococcus
gattii, emerged as an infectious disease on Vancouver Island
and surrounding areas in 1999, for which deaths were
reported among immunocompetent individuals. Previous
studies indicated that C. gartii strain R265 isolated from
a Canadian outbreak had immune-avoidance or immune-
suppression capabilities. However, any protective immunity
against C. gattii has not been identified. In this study, we
used a gain-of-function approach to investigate protective
immunity against C. gattii infection using a dendritic cell-
based (DC) vaccine. Bone marrow derived dendritic cells

(BMDCs) efficiently engulfed an acapsular C. gafii mutant,
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CAP60A , which resulted in their expression of co-stimulatory
molecules and inflammatory cytokines. This was not observed
for BMDCs that were cultured with encapsulated strains.
When CAP60A -pulsed BMDCs were transferred to mice
prior to intratracheal R265 infection, significant amelioration
of pathology, fungal burden, and the survival rate resulted as
compared to controls. Multi-nucleated giant cells (MGCs)
that engulfed fungal cells were significantly increased in the
lungs of immunized mice. IL-17A, IFN y, and TNF a
-producing lymphocytes were significantly increased in the
spleens and lungs of immunized mice. Although only partially,
the protective effect of this DC vaccine was significantly
reduced in IFN y knockout mice. These results demonstrated
that an increase in cytokine-producing lymphocytes and
the development of MGCs that engulfed fungal cells were
associated with protection against pulmonary infection with
highly virulent C. gartii and 'suggested that IFN y may
have been an important mediator for this vaccine-induced

protection.

9. Ultrastructural observation of cell components during
budding in yeast Malassezia pachydermatis.
Susumu

.. . .. 1
Kiminori Shimizu',

Masashi Yamaguchi',
Kawamoto', Amaliya A Stepanovaz, Natalya V Vasilyeval2

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

? Kashkin Research Institute of Medical Mycology, North-
Western State Medical University, St. Petersburg, Russia

The phase-contrast, scanning and transmission electron
microscopy were used for observation of the cell components
in exponential phase of growth in M. pachydermatis. Lower
level of vacuolization, small number of mitochondria,
presence of single cisterns of endoplasmic reticulum (ER)
, absence of secretory vesicles and presence of a large lipid
inclusion opposite budding scar was typical for mother cells.
It was revealed the uniformity in bud formation, the number
of mitochondria, storage inclusion, and cisterns of ER

were not increased compared with the cytosol volume and
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number of free ribosomes. An increase in nucleus sizes and
level of chomatisation were observed in mother cell before
budding. The mother cell, after septum formation, differs
from daughter cell in larger volume of cytosol and presence
of thicker cell wall. In contrast, daughter cell was typical in
smaller volume of cytosol and presence of large lipid inclusion.
A diagram of organelles transition in M. pachydermatis

budding was presented.

10. The Effects of F-Actin Inhibitor Latrunculin A on

Pathogenic Yeast Cryptococcus neoformans.
Marie Kopecka', Masashi Yamaguchiz, Susumu Kawamoto®

" Department of Biology, Faculty of Medicine, Masaryk
University, Brno, Czech Republic

? Medical Mycology Research Centre, Chiba University,
Chuo-ku, Japan

Background: This basic research aimed to investigate the
effects of actin inhibitor latrunculin A on human pathogen
Cryptococcus neoformans by freeze-substitution and electron
microscopy to find out whether the actin cytoskeleton can
become a new antifungal target for inhibition of cell division.
Methods: Cells treated by latrunculin A for 20 h in yeast
extract peptone dextrose medium were investigated by phase
contrast and fluorescent microscopy, freeze-substitution
and transmission electron microscopy, counted in a Birker
chamber and absorbance was measured. Results: The cells
of Cryptococcus neoformans responded to the presence of
latrunculin A, an actin inhibitor, by disappearance of actin
patches, actin cables and actin rings. Removal of actin
cables and patches arrested proliferation and led to the
production of cells that had ultrastructural disorder and
irregular morphology of mitochondria and thick aberrant cell
walls. Budding cells lysed in buds and in septa. Conclusion:
Latrunculin A has fungistatic, fungicidal and fungilytic effects

on human pathogenic yeast Cryprococcus neoformans.

11. Positional cloning in Crypfococcus neoformans and its
application for identification and cloning of the gene

encoding methylenetetrahydrofolate reductase.

Akio Toh-e, Misako Ohkusu, Kiminori Shimizu, Susumu

Kawamoto

Medical Mycology Research Center, Chiba University,
Chiba, Japan

Cryptococcus neoformans, a basidiomycetous human
pathogenic yeast, has been widely used in research fields in
medical mycology as well as basic biology. Gene cloning or
identification of the gene responsible for a mutation of interest
is a key step for functional analysis of a particular gene. The
availability therefore, of the multiple methods for cloning is
desirable. In this study, we proposed a method for a mapping-
based gene identification/cloning (positional cloning)
method in C. negformans. To this end, we constructed a series
of tester strains, one of whose chromosomes was labeled
with the URAS gene. A heterozygous diploid constructed by
crossing one of the tester strains to a mutant strain of interest
loses a chromosome (s) spontaneously, which is the basis for
assigning a recessive mutant gene to a particular chromosome
in the mitotic mapping method. Once the gene of interest
is mapped to one of the 14 chromosomes, classical genetic
crosses can then be performed to determine its more precise
location. The positional information thus obtained can then be
used to significantly narrow down candidate genes by referring
to the Cryptococcus genome database. Each candidate gene is
then examined whether it would complement the mutation.
We successfully applied this method to identify CNA07390
encoding methylenetetrahydrofolate reductase as the gene
responsible for a methionie-requiring mutant in our mutant

collection.
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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. AoyamaT, Nakayama H, Ueno K, InukaiT, Tanabe K,
Nagi M, Bard M, Chibana H: Genome-wide survey
of transcriptional initiation in the pathogenic fungus,

Candida glabrata. Genes Cells. 19 (6): 478-503, 2014.

Toshihiro Aoyamal, Hironobu Nakayamaz, Keigo Ueno™*,
Tatsuya Inukai’, Koichi Tanabe®, Minoru Nagi’, Martin
Bard® and Hiroji Chibana'

' Department of Electronic and Information Engineering,
Suzuka National College of Technology, Shiroko, Suzuka,
Mie 510-0294, Japan

2 Faculty of Pharmaceutical Sciences, Suzuka University of
Medical Science, 3500-3 Minami Tamagaki-cho, Suzuka,
Mie 513-8670, Japan

* National Institute of Infectious Diseases, 1-23-1 Toyama,
Shinjuku-ku Tokyo 162-8640, Japan

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

°Department of Biology, Indiana University-Purdue
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Associate Professor

Research Technician

Research Assistant Professor
Research Promotion Technician

Research Promotion Technician

Hiroji Chibana
Azusa Takahashi
Michiyo Sato
Mari Ohiwa
Yuko Aida

DNA sequencing of the 5-flanking region of the transcriptome
effectively identifies transcrip- tion initiation sites and also aids
in identifying unknown genes. This study describes a com-
prehensive polling of transcription start sites and an analysis of
full-length complementary DNAs derived from the genome
of the pathogenic fungus Candida glabrata. A comparison
of the sequence reads derived from a cDNA library prepared
from cells grown under different culture conditions against the
reference genomic sequence of the Candida Genome Database
(CGD:http://www.candidagenome.org/) revealed the
expression of 4,316 genes and their acknowledged transcription
start sites (T'SSs). In addition this analysis also predicted
59 new genes including 22 that showed no homology to
the genome of Saccharomyces cerevisiae. a genetically close
relative of C. glabrata. Furthermore. comparison of the
5 -untranslated regions (5-UTRs) and core promoters of
C. glabrata to those of 8. cerevisiae showed various global
similarities and differences among orthologous genes. Thus,
the C. glabrata transcriptome can complement the annotation
of the genome database and should provide new insights into
the organization, regulation, and function of genes of this

important human pathogen.
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2. Costa C, NunesJ, Henriques A, Mira NP, Nakayama H,
Chibana H, Teixeira MC: The Candida glabrata drug:H+
antiporter CgTpo3 (ORF CAGLO0I10384g): role in azole
drug resistance and polyamine homeostasis. Journal of

Antimicrobial Chemotherapy. 57(7): 3159-67, 2014.

Catarina Costa"?, Joana Nunes"”, André Henriquesl’z, Nuno
P. Mira"?, Hironobu Nakayamag, Hiroji Chibana* and
Miguel C. Teixeira™

' Department of Bioengineering, Instituto Superior Técnico,
Universidade de Lisboa, Lisboa, Portugal

?IBB-Institute for Biotechnology and Bioengineering,
Biological Sciences Research Group, Centre for Biological
and Chemical Engineering, Instituto Superior Técnico,
Lisboa, Portugal

? Faculty of Pharmaceutical Sciences, Suzuka University of
Medical Science, Suzuka, Japan

* Medical Mycology Research Center (MMRC), Chiba
University, Chiba, Japan

Objectives The ability of opportunistic pathogenic Candida
species to persist and invade specific niches in the human host
depends on their resistance to natural growth inhibitors and
antifungal therapy. This work describes the role of the Candida
glabrata drug:H+ antiporter Cg7po3 (ORF CAGLOI10384g)
in this context.

Methods Deletion and cloning of Cg7PO3 was achieved
using molecular biology tools. C. glabrata strain susceptibility
was assayed based on growth in liquid and solid media and
through MIC determination. Radiolabelled compound
accumulation or HPLC were used for the assessment of
the role of CgTpo3 as a drug or polyamine transporter.
Quantitative RT-PCR was used for expression analysis.

Results CgTpo3 was found to confer resistance to azole
drugs in C. glabrata. This protein was found to be localized
to the plasma membrane and to decrease the intracellular
accumulation of [3H] clotrimazole, playing a direct role

in its extrusion from pre-loaded C. glabrata cells. CgTPO3
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was further found to confer resistance to spermine,
complementing the susceptibility phenotypes exhibited by
the deletion of its Saccharomyces cerevisiae homologue,
TPO3. In spermine-stressed C. glabrata cells, CgTPO3 is
transcriptionally activated in a CgPdrl-dependent manner,
contributing to a decrease in the intracellular concentration of
this polyamine. Clotrimazole exposure was found to lead to
the intracellular accumulation of spermine, and pre-exposure
to this polyamine was found consistently to lead to increased
clotrimazole resistance.

Conclusions Altogether, these results point to a significant
role for CgTpo3 in azole drug resistance and in the tolerance
to high polyamine concentrations, such as those found in the

urogenital tract.

Publications

1) Aoyama T, Nakayama H, Ueno K, Inukai T, Tanabe K,
Nagi M, Bard M, Chibana H: Genome-wide survey
of transcriptional initiation in the pathogenic fungus,
Candida glabrata. Genes Cells. 19(6): 478-503, 2014.

2) Costa C, Nunes J, Henriques A, Mira NP, Nakayama
H, Chibana H, Teixeira MC: The Candida glabrata
drug:H+ antiporter Cg7po3 (ORF CAGLO0I10384g):
role in azole drug resistance and polyamine homeostasis.
Journal of Antimicrobial Chemotherapy. 57(7): 3159-
67, 2014.

3) Shimizu K, Imanishi Y, Toh-e¢ A, Uno J, Chibana H,
Hull CM, Kawamoto S: Functional characterization of
PMT2, encoding a protein-O-mannosyltransferase, in
the human pathogen Cryptococcus neoformans. Fungal
Genet Biol. 69: 13-22, 2014.

4) Yamaguchi S, Sano A, Hiruma M, Murata M, Kaneshima
T, Murata Y, Takahashi H, Takahashi S, Takahashi Y,
Chibana H, Touyama H, Ha NT, Nakazato Y, Uchara
Y, Hirakawa M, Imura Y, Terashima Y, Kawamoto
Y, Takahashi K, Sugiyama K, Hiruma M, Murakami
M, Hosokawa A, Uezato H: Isolation of dermatophytes
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domesticus). Mycopathologia. 178(1-2): 135-43, 2014.

LHPEAIZE L > & — iy 8185 2014



ARINPI (@) 7ar =2 b

Project for Inmune Response in Infections Diseases
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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
AW e PEH 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 RNA binding proteins (RBPs), which
are responsible for the formation of antiviral stress

granules (avSGs).
Koji Onomoto, and Mitsutoshi Yoneyama

We demonstrated that viral infection including influenza
A virus (TAV) induces RIG-I to accumulate in cytoplasmic
granular-like structure, which we termed antiviral stress granule
(avSG) (Onomoto ez al., PLoS One, 2012). Furthermore, we
revealed that avSG plays a critical role as platform for initiation
of RIG-I-mediated antiviral signaling. To understand how
avSG is formed in response to viral infection and responsible for
anti-viral signal activation, we are trying to identify regulatory
molecule (s), which is responsible for avSG formation. We
partially purified avSG and analyzed its components by mass
spectrometry. As a result, we identified several RBPs in virus-
induced samples. We are analyzing functional significance of

the RBPs in antiviral innate immunity.

2. A novel function of human Pumilio proteins in

cytoplasmic sensing of viral infection.

Ryo Narita', Kiyohiro Takahasi"®, Etsu Murakami', Emi
Hirano', Seiji P. Yamamoto', Mitsutoshi Yoneyama3, Hiroki
Kato"', Takashi Fujita"*

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

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

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

! Laboratory of Molecular Cell Biology, Graduate School of
Biostudies, Kyoto University, Kyoto, Japan
Harvard Medical School, United States of America

RIG-I-like receptor (RLR) plays a pivotal role in the
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detection of invading pathogens to initiate type I interferon
(IFN) gene transcription. Since aberrant IFN production
is harmful, RLR signaling is strictly regulated. However,
the regulatory mechanisms are not fully understood. By
expression cloning, we identified Pumilio proteins, PUM1
and PUM2, as candidate positive regulators of RIG-I
signaling. Overexpression of Pumilio proteins and their
knockdown augmented and diminished IFN- S promoter
activity induced by Newcastle disease virus (NDV),
respectively. Both proteins showed a specific association with
LGP2, but not with RIG-I or MDAbS. Furthermore, all of
these components were recruited to NDV-induced antiviral
stress granules. Interestingly, biochemical analyses revealed
that Pumilio increased double-stranded (ds) RNA binding
affinity of LGP2; however, Pumilio was absent in the
dsRNA-LGP2 complex, suggesting that Pumilio facilitates
viral RNA recognition by LGP2 through its chaperon-like
function. Collectively, our results demonstrate an unknown

function of Pumilio in viral recognition by LGP2.

3. Molecular mechanism for detection of viral

ribonucleoprotein complex by RLRs.
Reiko Hirai, Michihiko Jogi and Mitsutoshi Yoneyama

It has remained unclear how RIG-I detects viral
ribonucleoprotein complex (RNP), which consists of viral
genomic RNA and viral proteins such as nucleocapcid protein
(NP). Recently, we established iz vitro reconstitution assay
system for RIG-I-mediated signaling and examined whether
viral RNP could activate RIG-I in vitro. As a model RNP,
we prepared artificial IAV RNP generated in 293T cells. As a
result, we have successfully detected RIG-I activation by viral
RNP in vitro. Now, we are trying to visualize interaction
between RIG-I and viral RNP in vitro using Atomic force
microscope (AFM).
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4 . DHX36 enhances RIG-I signaling by facilitating

PKR-mediated antiviral stress granule formation.

Ji-Seung Yoo'?, Kiyohiro Takahasi"?, Chen Seng Ngl‘Z, Ryota
Ouda'?, Koji Onomoto’, Mitsutoshi Yoneyama4, Janice
Ching Lai’, Simon Lattmann®, Yoshikuni Nagamine5, Tadashi
Matsui®, Kuniyoshi Twabuchi®, Hiroki Kato"?, Takashi Fujital’2

' 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

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

% Friedrich Miescher Institute for Biomedical Research, Basel,
Switzerland

6 Department of Biochemistry I, School of Medicine,
Kanazawa Medical University, Uchinada, Ishikawa, Japan

RIG-I is a DExD/H-box RNA helicase and functions
as a critical cytoplasmic sensor for RNA viruses to initiate
antiviral interferon (IFN) responses. Here we demonstrate
that another DExD/H-box RNA helicase DHX36 is a key
molecule for RIG-I signaling by regulating double-stranded
RNA (dsRNA) -dependent protein kinase (PKR) activation,
which has been shown to be essential for the formation of
antiviral stress granule (avSG). We found that DHX36 and
PKR form a complex in a dsRNA-dependent manner. By
forming this complex, DHX36 facilitates dsRNA binding and
phosphorylation of PKR through its ATPase/helicase activity.
Using DHX36 KO-inducible MEF cells, we demonstrated
that DHX36 deficient cells showed defect in IFN production
and higher susceptibility in RNA virus infection, indicating
the physiological importance of this complex in host defense.
In summary, we identify a novel function of DHX36 as a
critical regulator of PKR-dependent avSG to facilitate viral
RNA recognition by RIG-I-like receptor (RLR).
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of human Pumilio proteins in cytoplasmic sensing of viral
infection. PLoS Pathog 10: €1004417, 2014.
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Antiviral innate immunity and stress granule responses.
Trends Immunol 35: 420-428, 2014.
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hora M, Akashi K, and Yamasaki S: Dectin-2 Is a Direct
Receptor for Mannose-Capped Lipoarabinomannan of
Mycobacteria. Immunity 41: 402-413, 2014.
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K, Yoneyama M, Lai JC, Lattmann S, Nagamine
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Enhances RIG-I Signaling by Facilitating PKR-
Mediated Antiviral Stress Granule Formation. PLoS
Pathog 10: €1004012, 2014.
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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.

BT OME B TR 2, Associate Professor Shinobu SaijO
¥OF B % KE OB Research Assistant Professor Rikio Yabe

Bl w ok B OHFAR HET Technical Assistant Masako Morimoto
o owoE B BRE Wik Research Promotion Technician Akimasa Seno
Bl w1k B HA B Research Promotion Technician Tomoaki Suzuki

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

fungal infection.

Shinobu Saijo, Rikio Yabe and Akimasa Seno

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

Dectin-1 and Dectin-2 are type II transmembrane proteins
of the C-type lectin family with single carbohydrate recognition
domains (CRDs) in their extracellular region. They are
expressed mainly in dendritic cells and macrophages. Dectin-1
recognizes [-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, resulting
in the activation of various genes including those encoding pro-
inflammatory cytokines. Both f -glucans and a-mannans are
major cell wall components of fungi including Candida albicans
(C. albicans) and Pneumocystis carinii (P carinii). Recently, it
was reported that Dectin-1 is important in protection against
P carinii by inducing reactive oxygen species, whereas both
Dectin-1 and Dectin-2 play important roles in defense against
C. albicans by preferentially inducing Th17 cell differentiation.
In this review, we briefly revisit the structures, ligands, signal
transduction and functional roles of Dectin-1 and Dectin-2 in

host defense against fungal infection.
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2. C-Type Lectin Receptors in Host Defense Against
Microbial Pathogens.

Rikio Yabe', Yoichiro Iwakura®, Shinobu Sztijo1

! Division of Molecular Immunology, Medical Mycology
Research Center, Chiba University, Chiba 260-8673, Japan
?Center for Animal Disease Models, Research Institute for
Biological Sciences, Tokyo University of Science, Chiba

278-0022, Japan

C-type lectin receptors (CLRs) are a group of pattern
recognition receptors (PRRs) that recognize carbohydrate
structures in microbes, including fungi and bacteria, as
pathogen-associated molecular patterns (PAMPs). They are
expressed mainly in dendritic cells (DCs) and macrophages,
and among these CLRs, DC-associated C-type lectin-1
(Dectin-1), DC-associated C-type lectin-2 (Dectin-2),
macrophage-inducible C-type lectin (Mincle), and
macrophage C-type lectin (Mcl) transduce their signaling
through phosphorylation of spleen tyrosine kinase (Syk).
On the other hand, human DC-specific intracellular
adhesion molecule 3-grabbing non-integrin (DC-SIGN)
and its mouse homologue SIGN-related gene 3 (SIGNR3),
members of the DC-SIGN superfamily of CLRs, transduce
their signaling through intracellular tyrosine-containing motif.
In addition to pathogen recognition, Mincle, DC-SIGN,
and SIGNR3 have been shown to recognize molecules from
self, suggesting pleiotropic roles of CLRs in the homeostasis
of the body. Here, we review each of these receptors in detail
describing their expression, ligand recognition, signaling,

and associated human diseases.
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3. Excess IL-1 signaling enhances the development of
Th17 cells by downregulating TGF- f§ -induced Foxp3

expression.

Tkeda S', Saijo S°, Murayama MA®, Shimizu K*, Akitsu A%,
Twakura Y?

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

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

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

IL-1R antagonist-deficient (I/7rn”") mice develop
autoimmune arthritis in which IL-17A plays a crucial
role. Although many studies have shown that Th17 cell
differentiation is dependent on TGF-f and IL-6, we found
that Th17 cells developed normally in Il1rn" 16" mice
in vivo. Then, we analyzed the mechanisms of Th17 cell
differentiation in I/7rn”"Il6" mice. We found that 1L-21
production was increased in the lymph nodes of I/1 rn’” mice,
naive I/6" CD4" T cells differentiated into Th17 cells when
cultured with TGF- # and IL-21, and the differentiation was
greatly enhanced when IL-1 was added to the culture. Th17
cell differentiation was not induced by either TGF- § or IL-1
alone or in combination. IL-21 induced IL-1R expression
in naive CD4" T cells, and IL-1 inhibited TGF- f -induced
Foxp3 expression, resulting in the promotion of Th17 cell
differentiation. Furthermore, IL-1 augmented the expression
of Th17 cell-specific transcription factors such as Nfkbiz and
Batf. These results indicate that excess IL-1 signaling can
overcome the requirement of IL-6 in the differentiation of
Th17 cells by suppressing Foxp3 expression and inducing Th17

cell-specific transcription factors.
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4 . Rag2-deficient IL-1 Receptor Antagonist-deficient
Mice Are a Novel Colitis Model in Which Innate
Lymphoid Cell-derived IL-17 Is Involved in the

Pathogenesis.
Akitsu A ', Kakuta S °, Saijo S°, Iwakura Y''

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

zDepartment of Biomedical Science, Graduate School of
Agricultural and Life Sciences, The University of Tokyo,
Tokyo, 113-8657

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

Il1rn”” mice spontaneously develop arthritis and aortitis by
an autoimmune mechanism and also develop dermatitis by an
autoinflammatory mechanism. Here, we show that RagZ’/’
Il1rn” mice develop spontaneous colitis with high mortality,
making a contrast to the suppression of arthritis in these mice.
Enhanced IL-17A expression in group 3 innate lymphoid cells
(ILC3s) was observed in the colon of Rag2” I/1rn”" mice. 1L-
17A-deficiency prolonged the survival of RagZ_/'IZZ " mice,
suggesting a pathogenic role of this cytokine in the development
of intestinal inflammation. Although IL-17A-producing T
cells were increased in /77" mice, these mice did not develop
colitis, because CD4 Foxp3® regulatory T cell population was
also expanded. Thus, excess IL-1 signaling and IL-1-induced
IL-17A from ILC3s cause colitis in RagZ'/'IZZrn'/_ mice in
which Treg cells are absent. These observations suggest that
the balance between IL-17A-producing cells and Treg cells is

important to keep the immune homeostasis of the colon.
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5. CTRP3 plays an important role in the development of

collagen-induced arthritis in mice.

Murayama MA', Kakuta S$*, Maruhashi T', Shimizu K,
Seno A', Kubo S', Sato N', Saijo S* Hattori M*, Twakura Y*

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

2 Department of Biomedical Science, Graduate School of
Agricultural and Life Sciences, The University of Tokyo,
Tokyo, 113-8657

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

! Department of Computational Biology, Graduate School
of Frontier Sciences, The University of Tokyo, Chiba 277-
0882, Japan

Rheumatoid arthritis (RA) is an autoimmune inflammatory
disease exhibited most commonly in joints. We found that
the expression of Clqtnf3, which encodes C1q/TNF-related
protein 3 (CTRP3), was highly increased in two mouse RA
models with different etiology. To elucidate the pathogenic
roles of CTRP3 in the development of arthritis, we generated
Clgtnf3 7 mice and examined the development of collagen-
induced arthritis in these mice. We found that the incidence
and severity score was higher in CIgtnf3 7 mice compared
with wild-type (WT) mice. Histopathology of the joints was
also more severe in CIginf3 ” mice. The levels of antibodies
against type II collagen and pro-inflammatory cytokine
mRNAs in Clqtnfu?’/’ mice were higher than WT mice.
These observations indicate that CTRP3 plays an important
role in the development of autoimmune arthritis, suggesting

CTRP3 as a possible medicine to treat RA.
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1. Isolation and Drug Susceptibility of Candida parapsilosis
Sensu Lato and other Species of C. parapsilosis Complex
from Patients with Blood Stream Infections and

Proposal of a Novel LAMP Identification Method for
the Species.

.. 1 . 2 -1
Plinio Trabasso’, Tetsuhiro Matsuzawa®, Renata Fagnani’,
Yasunori Muraosa®, Kenichiro Tominagas, Ribeiro Resende
Mariangela', Katsuhiko Kamei®, Yuzuru Mikami®, Zaninelli

Schreiber Angelica4, Luiza Moretti Maria'

! Infectious Diseases Division, School of Medical Sciences,
University of Campinas, Rua Tessa'lia Vieira de Carvalho,
126 Cidade Universita'ria Zeferino Vaz, Campinas, Sao
Paulo 13083-887, Brazil

2 University of Nagasaki, 1-1-1 Manabino, Nagayo-cho,
Nishi-Sonogi-gun, Nagasaki 851-2195, Japan

 Medical Mycology Research Center, Chiba University, 1-8-
1, Inohana, Chuoku 260-8673, Japan

4 Department of Clinical Pathology, School of Medical
Sciences, University of Campinas, Rua Tessa  lia Vieira
de Carvalho, 126 Cidade Universita' ria Zeferino Vaz,
Campinas, Sao Paulo 13083-887, Brazil

Candida parapsilosis complex (CPC) is the third Candida
species isolated in blood cultures of patients from our
Hospital, following C. albicans and C. tropicalis. From 2006
to 2010, the median annual distribution of CPC was 8 cases/
year. Records of 36 patients were reviewed. CPC were 31
(86.1 %) C. parapsilosis, 4 (11.1 %) C. orthopsilosis; and 1
(2.8 %) C. metapsilosis. Clinical characteristics were central
venous catheter, 34 (94.4 %); parental nutrition, 25 (70 %);
surgery, 27 (57.9 %); prior bacteremia, 20 (51.3 %);
malignancy, 18 (50 %). General mortality was 47.2 %. Death
was higher in immunosuppressed patients (17 vs. 11; p =
0.003). Three out four (75 %) patients with C. orthopsilosis
and 14 out 31 (45.2 %) with C. parapsilosis died (p =0.558).
Thirty-nine individual isolates were tested for susceptibility
to seven antifungal drugs, with MICs values showing
susceptibility to all of them. Two isolates, one C. orthopsilosis
and one C. parapsilosis, had fluconazole MIC =4 ug/mL.

Differentiation among CPC has implication in caring for
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patients with invasive candidiasis since there are differences in
virulence, pathogenicity and drug susceptibility. A method
targeting the topoisomerase II gene based on loop-mediated
isothermal amplification (LAMP) was developed. LAMP
emerges as a promising tool for the identification of fungal
species due to the high sensitivity and specificity. LAMP can
be performed at the point-of-care, being no necessary the
use of expensive equipment. In our study, the method was
successful comparing to the DNA sequencing and proved to be

a reliable and fast assay to distinguish the three species of CPC.

2. Effect of Serum Components on Biofilm Formation by

Aspergillus fumigatus and Other Aspergillus Species.

Waren Tuya', Toyotome Takahito"?, Yamaguchi Masashi®,
Takahashi-Nakaguchi Azusa', Muraosa Yasunori', Yahiro
Maki', Wang Dan-Ni', Watanabe Akira"’, Taguchi Hideaki',

Kamei Katsuhiko™®

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

% Research Unit for Risk Analysis, Research Center for
Animal Hygiene and Food Safety, Obihiro University of
Agriculture and Veterinary Medicine

* Division of Molecular Biology, Medical Mycology Research
Center, Chiba University

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

® Division of Control and Treatment of Infectious Diseases,

Chiba University Hospital

Biofilm production by microorganisms is critical for
their pathogenicity. Serum promotes biofilm production by
Aspergillus fumigatus; however, its effects on other Aspergillus
spp- have not been reported. We analyzed biofilm formation
by five Aspergillus spp., i.e., A. fumigatus, A. flavus, A.
nidulans, A. niger, and A. ferreus, and examined the effects
of serum/serum proteins such as fetal bovine serum (FBS),
fetuin A, and bovine serum albumin (BSA) on hyphal
growth, hyphal branching, and extracellular matrix (ECM)
formation. The antifungal susceptibility of 4. fumigatus

isolates that formed biofilms was also examined. All serum/
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serum proteins promoted the growth of all these fungal
species; growth promotion was most evident with FBS,
followed by fetuin A and BSA. This effect was most evident
in case of 4. fumigatus and least evident in case of 4. ferreus.
Electron microscopy showed thick ECM layers surrounding
tungal cell walls after culture with FBS, particularly in 4.
fumigatus. An increase in hyphal branching caused by fetuin
A was the highest in case of 4. fumigatus and 4. nidulans.
Biofilm-forming 4. fumigatus showed resistance to most
antifungal agents, although a synergism of micafungin and
amphotericin B was suggested. Our results indicate that
serum promotes biofilm formation, including thick ECM, by
many Aspergillus spp., particularly 4. fumigatus, and that this

may be closely related to its virulence.

3. Glucoamylase is a major allergen of Schizophyllum

commune.

Toyotome Takahito"”, Satoh Mamoru®, Yahiro Maki',

Watanabe Akira"*, Nomura Fumio®, Kamei Katsuhiko"*

! 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

* Clinical Proteomics Research Center, Chiba University
Hospital

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

> Department of Molecular Diagnosis, Graduate School of
Medicine, Chiba University

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.
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OBJECTIVE:

In this study, we attempted to identify a major antigen of
8. 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 S. commune. The
protein was expressed in Escherichia coli, highly purified, and
the patient sera IgG and IgE titres 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 titres against Sch ¢ 1 in patient sera were significantly
higher than those in healthy volunteer sera (P <0.01).
CONCLUSIONS AND CLINICAL RELEVANCE:

Sch ¢ 1 is recognized 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

S. commune-induced mycosis.

4. Antifungal susceptibility of Aspergillus fumigatus

clinical isolates collected from various areas in Japan.

Kikuchi Kazuyo', Watanabe Akira®, Tto Junko', Oku Yukio',
Wauren Tuya', Taguchi Hideaki', Yarita Kyoko', Muraosa
Yasunori', Yahiro Maki', Yaguchi Takashi', Kamei Katsuhiko®

' Medical Mycology Research Center, Chiba University,
Japan

2 Medical Mycology Research Center, Chiba University,
Japan; Division of Control and Treatment of Infectious

Diseases, Chiba University Hospital, Japan

Azole resistance among clinical isolates of Aspergillus
fumigatus is becoming a serious problem in Europe, but the
status in Japan is not yet known in detail. The aim of this
study was to determine the present status of azole resistance
in A. fumigatus in Japan. We employed 171 clinical isolates
of A. fumigatus sensu stricto collected from 1987 to 2008 at
the Medical Mycology Research Center, Chiba University,

Japan for azole resistance determination. Identification of all

LHPEAIZE L > & — iy 8185 2014



isolates were re-examined both from the aspect of morphology
and molecular phylogeny. The antifungal susceptibility of
these isolates was tested based on the CLSI M38-A2 broth
microdilution method. In our collection, only 1 (0.6%)
and 2 isolates (1.2%) showed elevated MIC to voriconazole
and itraconazole, respectively. Our study disclosed that the
frequency of azole resistance in 4. fumigatus still remains low

in this collection.

5. Development of cycling probe-based real-time PCR
system to detect Fusarium species and species complex

(FSSC).

Muraosa Yasunori', Schreiber Angelica Zaninele % Trabasso
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' Medical Mycology Research Center, Chiba University,
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2 Department of Clinical Pathology, Faculty of Medical
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*Infectious Discases Division, Department of Internal
Medicine, Faculty of Medical Sciences, State University of
Campinas, Sao Paulo, Brazil

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

In the present study, we developed a new real-time PCR
system based on the cycling probe technology (CPT), which
is composed of two single tube real-time PCR assays: the
Fusarium genus-specific assay and the Fusarium solani species
complex (FSSC)-specific assay with primers targeting the
28s ribosomal RNA gene. The Fusarium genus-specific
assay was shown to be highly specific, detecting all reference
Fusarium strains with no cross-reaction with other reference
fungal strains, such as Aspergillus spp. and human DNA. The
FSSC-specific assay also reacted very specifically with FSSC,
except for a cross-reaction with Fusarium lunatum. To validate
the real-time PCR system, we tested 87 clinical isolates of
Fusarium spp. Identification results from the real-time PCR
system were found to be 100% concordant with those from

DNA sequencing of EF-1a gene. 'The sensitivity testing also
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demonstrated high sensitivity, enabling detection of one copy
of standard DNA with good reproducibility. Furthermore,
both assays were shown to be extremely sensitive even when
tungal cells were mixed with human cells, detecting 3
germinated conidia spiked in 3mL of human blood. To apply
our new real-time PCR system to the molecular diagnosis
of fusariosis, we evaluated its efficacy using a mouse model
of invasive F. solani infection. Plasma and whole blood
samples of infected mice were tested using the real-time PCR
system. The sensitivity of the real-time PCR system was
found to be 100% (n =4) in plasma samples. In contrast,
no amplification signal was detected in whole blood samples.
This system could provide a rapid and precise diagnostic
tool for early diagnosis, which is necessary for appropriate
treatment and improvement of prognosis of disseminated

fusariosis.

6. Opportunistic infection in patients with acute liver

failure.

Makoto Arai', Tatsuo Kanda', Shin Yasui', Keiichi Fujiwara',
Fumio Imazeki', Akira Watanabe®, Takeyuki Sato?, Shigeto
0da®, Osamu Yokosuka'

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

?Division of Control and Treatment of Infectious Disease,
Chiba University, Chiba, Japan

SDepartment of Emergency and Critical Care Medicine,
Graduate School of Medicine, Chiba University, Chiba,

Japan

Background

Treatment with systemic corticosteroids is often used for
acute liver failure (ALF), but this has increased the number
of profoundly immunocompromised patients and cases of
opportunistic infection.
Methods

Between January 2007 and December 2012, all patients
(n =51) referred to the Chiba University Hospital for
treatment of ALF were studied. Patients with prothrombin

activity of 40 % or less of the standardized values were defined
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as having ALF. Patient age, sex, cause of ALF, alanine
aminotransferase and total bilirubin levels, prothrombin
activity and total amount of corticosteroid were analyzed
to determine the factors associated with the occurrence of
opportunistic infection.
Results

Opportunistic infections occurred in 21.6 % (n=11)
of ALF patients. Thirty-five patients underwent systemic
corticosteroid therapy, and 31.4 % of those patients showed
opportunistic infections. Cytomegalovirus (n=9, 81.8
%) and Pneumocystis jiroveci (n=6, 54.5 %) were the
microorganisms frequently suspected as the causes of
opportunistic infection. In 7 (63.6 %) of the 11 cases of
opportunistic infection, 2 or more species of microorganism
were detected. Seven patients (63.6 %) with opportunistic
infection were cured by treatment. Cox regression analysis for
the patients who underwent systemic corticosteroid therapy
steroid treatment revealed that age over 52 years (compared to
younger patients: odds ratio=9.62, 95 % confidence interval =
1.22-76.9) was only the predictive factor for the occurrence of
opportunistic infection.
Conclusion

Opportunistic infections are not rare in ALF patients, and
the appropriate diagnosis and treatment of these infections are

critical during ALF treatment.
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7. Exophiala dermatitidis pneumonia successfully treated

with long-term itraconazole therapy.

Mukai Yutaka', Nureki Shin-ichi', Hata Masahiro®, Shigenaga
Takahiko®, Tokimatsu Issei, Miyazaki Eishi®, Kadota Jun-
ichi', Yarita Ky0k04, Kamei Katsuhiko*

lDepartment of Respiratory Medicine and Infectious
Diseases, Oita University Faculty of Medicine, 1-1
Idaigaoka, Hasama-machi, Yufu, Oita 879-5593, Japan

2 Department of Respiratory Medicine, Oita Red Cross
Hospital, 3-2-37, Chiyo-machi, Oita 870-0033, Japan

* Center for Community Medicine, Oita University Faculty
of Medicine, 1-1 Idaigaoka, Hasama-machi, Yufu, Oita
879-5593, Japan.

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

Exophiala dermatitidis pneumonia is extremely rare. Here
we report a case of E. dermatitidis pneumonia successfully
treated with long-term itraconazole therapy. A 63-year-old
woman without a remarkable medical history developed a
dry and chest pain. Chest radiographs revealed consolidation
in the middle lobe of the lung. Cytologic examination by
bronchoscopy showed filamentous fungi and E. dermatitidis
was detected in the bronchoalveolar lavage fluid. After 5
months of itraconazole therapy, her symptoms improved
and the area of consolidation diminished. Two weeks
after discontinuing the itraconazole therapy, the area of
consolidation reappeared. Itraconazole therapy was restarted
and continued for 7 months. The abnormal shadow observed
on the chest X-ray gradually diminished. Over a 27-month
follow-up with periodic examination, there was no relapse

and the patient had a favorable clinical course.

LHPEAIZE L > & — iy 8185 2014



8. Pulmonary mucormycosis with embolism: two

autopsied cases of acute myeloid leukemia.

Kogure Yasunori', Nakamura Fumihiko', Shinozaki-Ushiku
Aya®, Watanabe Akira®, Kamei Katsuhiko®, Yoshizato
Tetsuichi', Nannya Yasuhito', Fukayama Masashi?,
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" Department of Hematology and Oncology, Graduate
School of Medicine, The University of Tokyo Japan

2 Department of Pathology, Graduate School of Medicine,
The University of Tokyo Japan

¥ Medical Mycology Research Center, Chiba University Japan

! Department of Hematology and Oncology, Graduate School
of Medicine, The University of Tokyo Japan; Department of
Cell Therapy and Transplantation Medicine, The University
of Tokyo Hospital Japan

Mucormycosis is an increasingly important cause of
morbidity and mortality for patients with hematological
malignancies. The diagnosis of mucormycosis usually requires
mycological evidence through tissue biopsy or autopsy
because the signs and symptoms are nonspecific and there are
currently no biomarkers to identify the disease. We herein
present two autopsied cases of acute myeloid leukemia with
prolonged neutropenia who developed invasive mucormycosis
accompanied by pulmonary artery embolism. Our cases were
teatured by unexplained fever and rapidly progressive dyspnea.
Computed tomography scan detected nodular lesions or
nonspecific consolidations in the lungs. Cultures, cytological
study, and serum fungal markers consistently gave negative
results. Autopsy revealed embolism of the pulmonary artery
which consisted of fibrin clots by filamentous fungi. Genomic
DNA was extracted from the paraffin-embedded clots and
was applied to polymerase chain reaction amplification,
leading to the diagnosis of infection by Rhizopus microsporus.
We should carefully search for life-threatening pulmonary
embolism when patients with hematological malignancies

develop pulmonary mucormycosis.
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9. GliA in dspergillus fumigatus is required for its
tolerance to gliotoxin and affects the amount of

extracellular and intracellular gliotoxin.
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Watanabe Akira®, Wuren Tuyal, Bunsupa Somnuk’, Aoyagi
Kaori', Yamazaki Mami®, Takino Masahiko®, Kamei

Katsuhiko®

! Division of Clinical Research, Medical Mycology Research
Center, Chiba University, 1-8-1 Inohana, Chuo-ku, Chiba
City, Chiba 260-8673, Japan

Division of Clinical Research, Medical Mycology Research
Center, Chiba University, 1-8-1 Inohana, Chuo-ku, Chiba
City, Chiba 260-8673, Japan Research Center for Animal
Hygiene and Food Safety, Obihiro University of Agriculture
and Veterinary Medicine, Nishi 2-11 Inada-cho, Obihiro
City, Hokkaido 080-8555, Japan

*Division of Clinical Research, Medical Mycology Research
Center, Chiba University, 1-8-1 Inohana, Chuo-ku,
Chiba City, Chiba 260-8673, Japan Division of Control
and Treatment of Infectious Diseases, Chiba University
Hospital, 1-8-1 Inohana, Chuo-ku, Chiba City, Chiba
260-8677, Japan

* Graduate School of Pharmaceutical Sciences, Chiba
University, 1-8-1 Inohana, Chuo-ku, Chiba City, Chiba
260-8673, Japan

®Japan Application Center, Life Sciences and Chemical
Analysis, Agilent Technologies Japan, Ltd., Hachioji Site,
9-1, Takakura-cho, Hachioji City, Tokyo 192-8510, Japan

Gliotoxin is an important virulence factor of Aspergillus
Sfumigatus. Although GliA putatively belongs to the major
facilitator superfamily in the gliotoxin biosynthesis cluster,
its roles remain unclear. To determine the function of
GliA, we disrupted gliA in 4. fumigatus. gliA disruption
increased the susceptibility of 4. fumigatus to gliotoxin. The
gliT and gliA double-disrupted mutant had even higher
susceptibility to gliotoxin than each individual disruptant.
The extracellular release of gliotoxin was greatly decreased in
the gliA disruptant. Mice infected with the gliA disruptant

of A. fumigatus showed higher survival rates than those
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infected with the parent strain. These results strongly indicate
that GliA, in addition to GliT, plays a significant role in
the tolerance to gliotoxin and protection from extracellular
gliotoxin in 4. fumigatus by exporting the toxin. This also
allows the fungus to evade the harmful effect of its own
gliotoxin production. Moreover, GliA contributes to the

virulence of A. fumigatus through gliotoxin secretion.

10. Detection of Mucor velutinosus in a Blood Culture
After Autologous Peripheral Blood Stem Cell
Transplantation: A pediatric Case Report.
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> Department of Infection Diseases, Hiroshima University
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Filamentous fungi were detected in the blood culture of
a one-year-old boy after autologous peripheral blood stem
cell transplantation. The patient was suspected to have
aspergillosis and received micafungin. Fungi were isolated
on potato dextrose agar medium and incubated at 37C
for 2-5 days. Grayish, cottony colonies formed. A slide
culture showed a spherical sporangium at the tips of the
sporangiophores. The fungus could have been a zygomycete.
The zygomycete was isolated from three blood cultures. The
antifungal drug was changed from micafungin to liposomal
amphotericin B, which resulted in an improvement in the
patient’s symptoms. Growth was observed at 37°C, but not
42C in a growth temperature test. Gene sequence analysis
identified the fungus as Mucor velutinosus. To the best of
our knowledge, this is the first time M. velutinosus has been

detected in Japan, and this case is very rare. Zygomycetes
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are known to be pathogens that cause fungal infections
in immunodeficient patients such as those with leukemia.
They are difficult to identify by culture and are identified
at autopsy in many cases. Therefore, culture examinations
should be performed for immunodeficient patients with the

consideration of zygomycetes.

11. Fusarium napiforme systemic infection: case report
with molecular characterization and antifungal

susceptibility tests.

de Souza Marcela!, Matsuzawa Tetsuhiro?, Lyra Luiza®,
Busso-Lopes Ariane Fidelis', Gonoi Tohru®, Schreiber
Angelica Zaninele®, Kamei Katsuhiko?, Moretti Maria

. 4 e . 4
Luiza®, Trabasso Plinio

" Department of Internal Medicine, School of Medicine,
University of Campinas, Campinas, Sdo Paulo Brazil ; LIM
46 - Laboratory of Parasitology - HC/FMUSP, Kragujevac,
Sio Paulo Brazil

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

3 Department of Clinical Pathology, School of Medicine,
University of Campinas, Campinas, Sdo Paulo Brazil

! Department of Internal Medicine, School of Medicine,

University of Campinas, Campinas, Sdo Paulo Brazil

INTRODUCTION:

During the last decades, Fusarium spp. has been reported
as a significant cause of disease in humans, especially in
immunocompromised patients, who have high risk of invasive
life-threatening disease. Fusarium species usually reported
as cause of human disease are £ solani, F oxysporum and F
verticillioides.

CASE DESCRIPTION:

We describe the second case in the literature of
disseminated fusariosis caused by Fusarium napiforme, that
occurred in a 60-year-old woman with multiple myeloma after
subsequent cycles of chemotherapy.

DISCUSSION AND EVALUATION:
We identified the F. napiforme not only by standard

morphologic criteria by macroscopic and microscopic
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characteristics, but also confirmed by molecular biology
methods, including sequencing. The antifungal susceptibility
of the F napiforme isolates were tested to seven antifungal
drugs; the azoles were the most active drug against all the
isolates tested.

CONCLUSIONS:

Fusarium spp. are of relevance in medical mycology, and
their profiles of low susceptibility to antifungal drugs highlight
the importance for faster and more accurate diagnostic tests,
what can contribute to an earlier and precise diagnosis and

treatment.

12. Fatal fungemia with Scedosporium prolificans in a patient

with acute myeloid leukemia.

Nishimori Makoto', Takahashi Toshio®, Suzuki Eiko®, Kodaka
Taiichi', Hiramoto Nobuhiro', Itoh Kiminari', Tsunemine
Hiroko', Yarita Kyokos, Kamei Katsuhiko®, Takegawa
Hiroshi®, Takahashi Takayuki4

' Department of Hematology Shinko Hospital, Kobe

2 Laboratory Medicine, Shinko Hospital, Kobe

* Medical Mycology Research Center, Chiba University,
Chiba

! Laboratory Medicine, Kobe City Medical Center General
Hospital, Kobe

13. The role of AtfA and HOG MAPK pathway in stress
tolerance in conidia of Aspergillus fumigatus.

Daisuke Hagiwara', Satoshi Suzuki®, Katsuhiko Kamei',

1 1
Tohru Gonoi', Susumu Kawamoto

' Medical Mycology Research Center (MMRC), Chiba
University

? National Food Rescarch Institute (NFRI), 2-1-12 Kan-
nondai, Tsukuba, Ibaraki, Japan

Aspergillus fumigatus is a life-threatening pathogenic fungus,
whose conidium is the infectious agent of aspergillosis. To
better understand the mechanism underlying the long-term

viability of conidia, we characterized a bZip transcription
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factor, AtfA, with special reference to stress-tolerance in
conidia. The atfA deletion mutant conidia showed significant
sensitivity to high temperature and oxidative stress. The
trehalose content that accumulated in conidia was reduced in
the mutant conidia. Transcriptome analysis revealed that AtfA
regulated several stress-protection-related genes such as catA,
dprA, scfl, and con] at the conidiation stage. The upstream
high-osmolarity glycerol pathway was also involved in
conferring stress tolerance in conidia because DpbsB showed
stress sensitivity and reduced trehalose in conidia. However,
a mutant lacking the SakA mitogen-activated protein kinase
(MAPK) produced normal conidia. We investigated another
MAPK, MpkC, in relation with SakA, and the double
deletion mutant, DsakA, mpkC, was defective in conidia
stress tolerance. We concluded that MpkC is able to bypass
SakA, and the two MAPKSs redundantly regulate the conidia-
related function of AtfA in 4. fumigatus.

14. Identification of fungal pathogens by visible microarray

system in combination with isothermal gene amplification.

Sakai Kanae', Trabasso Plinio?, Moretti Maria Luiza®,

Mikami Yuzuru', Kamei Katsuhiko', Gonoi Tohru'

! Division of BioResources, Medical Mycology Research
Center, Chiba University, Inohana 1-8-1, Chuo-ku, Chiba,
Japan

2 Departamento de Cli'nica Me'dica, Faculdade de Ciencias
Me’dicas, Universidade Estadual de Campinas, Campinas,

SP, 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
fungal pathogens by using a chemical color reaction in the

detection process. The array uses the internal transcribed
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spacer region of the rRNA gene for identification of fungal
DNA at the species level. The specificity of this array was
tested against a total of 355 target and nontarget fungal
species. The fungal detection was succeeded directly from 10
(3) CFU/ml for whole blood samples, and 50 fg DNA per
1 ml of serum samples indicating 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.

15. Whole-Genome Comparison of Aspergillus fumigatus
Strains Serially Isolated from Patients with Aspergillosis.

Hagiwara Daisuke', Takahashi Hiroki', Watanabe Akira"?
Takahashi-Nakaguchi Azusa', Kawamoto Susumu', Kamei

Katsuhiko", Gonoi Tohru'

' Medical Mycology Research Center (MMRC), Chiba
University, Chiba, Japan
? Division of Control and Treatment of Infectious Discases,

Chiba University Hospital, Chiba, Japan

The emergence of azole-resistant strains of Aspergillus
Sfumigatus during treatment for aspergillosis occurs by a
mutation selection process. Understanding how antifungal
resistance mechanisms evolve in the host environment during
infection is of great clinical importance and biological interest.
Here, we used next-generation sequencing (NGS) to identify
mutations that arose during infection by 4. fumigatus strains
sequentially isolated from two patients, one with invasive
pulmonary aspergillosis (IPA) (five isolations) and the other
with aspergilloma (three isolations). The serial isolates had
identical microsatellite types, but their growth rates and
conidia production levels were dissimilar. A whole-genome
comparison showed that three of the five isolates from the IPA
patient carried a mutation, while 22 mutations, including
six nonsynonymous ones, were found among three isolates

from the aspergilloma patient. One aspergilloma isolate
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carried the cypS1A mutation P216L, which is reported to
confer azole resistance, and it displayed an MIC indicating
resistance to itraconazole. This isolate harbored five other
nonsynonymous mutations, some of which were found in the
afyapl and aldA genes. We further identified a large deletion
in the aspergilloma isolate in a region containing 11 genes.
This finding suggested the possibility that genomic deletions
can occur during chronic infection with 4. fumigatus. Overall,
our results revealed dynamic alterations that occur in the
A. fumigatus genome within its host during infection and

treatment.

16. Penicilliosis marneffei complicated with interstitial

pneumonia.

Haruhiko Furusawa', Yasunari Miyazakil, Shiro Sonoda',
Kimitake Tsuchiyal, Takashi Yaguchiz, 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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17.  Cryptococcus gattii genotype VGIIDb infection in Japan.

Ichiro Kawamura', Katsuhiko Kamei?, Kyoko Yarita®, Misako
Ohkusu’®, Kenta Ito®, Mika Tsukahara', Masatake Honda®,
Kazuhisa Nakashima®, Hiroaki Akamatsu®, Hanako Kurai'

! Division of Infectious Diseases, Shizuoka Cancer Center
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* Medical Mycology Research Center, Chiba University

’ Department of Transplant and Endocrine Surgery, Nagoya
Daini Red Cross Hospital

4 Pathology Division, Shizuoka Cancer Center Hospital

® Division of Thoracic Oncology, Shizuoka Cancer Center
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% Third Department of Internal Medicine, Wakayama Medical
University

This report describes a case of Cryprococcus gattii VGIIb
infection of the pulmonary and central nervous systems in an
immunocompetent Japanese man with a travel history, and it
hypothesizes the place where he was infected with C. gartii

using the genotype information.
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18. Pulmonary nocardiosis caused by Nocardia cyriacigeorgica
in patients with Mycobacterium avium complex lung

disease: two case reports.

Yagi Kazume', Ishii Makoto', Namkoong Ho', Asami
Takahiro', Fujiwara Hiroshi*, Nishimura Tomoyasu®, Saito
Fumitake', Kimizuka Yoshifumi', Asakura Takanori', Suzuki
Shoji', Kamo Tetsuro', Tasaka Sadatomo', Gonoi Tohru,

Kamei Katsuhiko™, Betsuyaku Tomoko', Hasegawa Naoki®

' Department of Medicine, Division of Pulmonary Medicine,
Keio University School of Medicine, 35 Shinanomachi,
Shinjuku-ku, Tokyo 160-8582, Japan

% Center for Infectious Diseases and Infection Control,
Keio University School of Medicine, 35 Shinanomachi,
Shinjuku-ku, Tokyo 160-8582, Japan

* Keio University Health Center, 35 Shinanomachi, Shinjuku-
ku, Tokyo 160-8582, Japan

* Division of Clinical Research, Medical Mycology Research
Center, Chiba University, Inohana 1-8-1, Chuo-ku,
Chiba, Japan

® Division of Control and Treatment of Infectious Discases,
Chiba University Hospital, Inohana 1-8-1, Chuo-ku,
Chiba, Japan

Background

Pulmonary nocardiosis frequently occurs in
immunocompromised hosts and in some immunocompetent
hosts with chronic lung disease; however, few reports have
described pulmonary nocardiosis with nontuberculous
mycobacterial lung infection. Here we report for the first
time two cases of pulmonary nocardiosis caused by Nocardia
cyriacigeorgica associated with Mycobacterium avium complex
(MAC) lung disease caused by M. avium.
Case presentation

Case 1 is that of a 72-year-old Japanese man with untreated
MAC lung disease, who was diagnosed with rheumatoid
arthritis and initiated on methotrexate. After 3 years of
methotrexate therapy, the patient remained smear-negative and
culture-positive for MAC, but also became smear-positive for
Nocardia species. He received trimethoprim/sulfamethoxazole,

and his symptoms and lung infiltrates improved. Case 2 is that
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of an immunocompetent 53-year-old Japanese woman with
MAC lung disease, who was treated with a combined therapy
of clarithromycin, rifampicin, ethambutol, and levofloxacin.
MAC sputum culture was negative after 1 year of combined
treatment, which was maintained for 2 years. After four
treatment-free years, Nocardia species were occasionally
isolated from her sputum, although MAC was rarely isolated
from sputum cultures over the same period. In both cases,
the Nocardia species were identified as the recently defined .
cyriacigeorgica by 16S ribosomal RNA gene sequencing.
Conclusion

We report two cases of pulmonary nocardiosis caused by V.
cyriacigeorgica associated with MAC lung disease caused by
M. avium and suggest that N. cyriacigeorgica may be a major

infective agent associated with MAC lung disease.
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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.
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B wk B )% BEE Research Promotion Technician Naomi Kawana
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1. Refeeding with glucose rather than fructose elicits

greater hepatic inﬂammatory gene expression in mice.

Motoko Oarada', Azusa Takahashi-Nakaguchi', Tomoki
Abe?, Takeshi Nikawa®, Takashi Miki’, Tohru Gonoi'

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

* Department of Nutrition, Tokushima University School of
Medicine, Tokushima

3 Department of Medical Physiology, Graduate School of
Medicine, Chiba University

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

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

Results: Fasting for 46 h up-regulated the liver expression
of endogenous ligands for TLRs (HspA5, Hsp90aal, and
Hspdl). Refeeding with agar gel containing @-corn starch
or glucose increased the liver expression of 7772, pro-
inflammatory genes (Cxcl2, Cxcll0, Cxcll, Nfkbl, Nfth2,
RelB, Sectmla, IlI B), stress response genes (Ath, Asns,
Gaddd5a, Perk, Inhbe), detoxification genes (Hmoxl, Gstal,
Abca8b), genes involved in tissue regeneration (Gdf15,
Krt23, Myc, Tnfrsfl2a, Mthfd2) and genes involved in tumor
suppression (p53, Txnrdl, Btg2). This refeeding also elevated
the serum levels of alanine aminotransferase moderately but
significantly. These effects were attenuated in mice refed with
agar gel containing sucrose or fructose.

Conclusion: Dietary glucose, rather than fructose, plays
a critical role in refeeding-induced acute liver inflammatory

gene expression and moderate hepatocyte destruction. Further
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studies should investigate the role of these effects in liver

inflammation and, consequently, liver dysfunction.

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

Pernambuco, Brazil.

Tetsuhiro Matsuzawa', Galba M. Campos Takaki’, Takashi
Yaguchi', Kaoru Okada®, Paride Abliz®, Tohru Gonoi',
Yoshikazu Horie'

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

? Nucleus of Research in Environmental Sciences and
Biotechnology, Catholic University of Pernambuco, Rua do
Principe 526, Boa Vista, Recife, Pernambuco 50050900,
Brazil

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

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

tubulin, calmodulin and actin gene sequences.
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3. The role of AtfA and HOG MAPK pathway in stress
tolerance in conidia of Aspergillus fumigatus.

Daisuke Hagiwaral, Satoshi Suzuki®, Katsuhiko Kamei',

-1 1
Tohru Gonoi', Susumu Kawamoto

' Medical Mycology Research Center (MMRC), Chiba
University, 1-8-1 Inohana, Chuo-ku, Chiba, Japan

? National Food Research Institute (NFRI), 2-1-12 Kan-
nondai, Tsukuba, Ibaraki, Japan

Aspergillus fumigatus is a life-threatening pathogenic fungus,
whose conidium is the infectious agent of aspergillosis. To
better understand the mechanism underlying the long-term
viability of conidia, we characterized a bZip transcription
factor, AtfA, with special reference to stress-tolerance in
conidia. The atfA deletion mutant conidia showed significant
sensitivity to high temperature and oxidative stress. The
trehalose content that accumulated in conidia was reduced in
the mutant conidia. Transcriptome analysis revealed that AtfA
regulated several stress-protection-related genes such as catA,
dprA, scfl, and con] at the conidiation stage. The upstream
high-osmolarity glycerol pathway was also involved in
conferring stress tolerance in conidia because A pbsB showed
stress sensitivity and reduced trehalose in conidia. However,
a mutant lacking the SakA mitogen-activated protein kinase
(MAPK) produced normal conidia. We investigated another
MAPK, MpkC, in relation with SakA, and the double
deletion mutant, A sakA, mpkC, was defective in conidia
stress tolerance. We concluded that MpkC is able to bypass
SakA, and the two MAPKs redundantly regulate the conidia-
related function of AtfA in 4. fumigatus.
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4.  Whole-genome comparison of Aspergillus fumigatus
strains serially isolated from patients infected with as-

pergillosis.

Daisuke Hagiwara', Hiroki Takahashi', Akira Watanabe',
Azusa Takahashi-Nakaguchi', Susumu Kawamoto',
Katsuhiko Kamei', Tohru Gonoi'

' Medical Mycology Research Center (MMRC), Chiba
University, Chiba, Japan

The emergence of azole-resistant strains of Aspergillus
fumigatus during treatment for aspergillosis occurs by a
mutation selection process. Understanding how antifungal
resistance mechanisms evolve in the host environment during
infection is of great clinical importance and biological interest.
Here, we used next-generation sequencing (NGS) to identify
mutations that arose during infection by 4. fumigatus strains
sequentially isolated from two patients, one with invasive
pulmonary aspergillosis (IPA) (five isolations) and the other
with aspergilloma (three isolations). The serial isolates had
identical microsatellite types, but their growth rates and
conidia production levels were dissimilar. A whole-genome
comparison showed that three of the five isolates from the IPA
patient carried a mutation, while 22 mutations, including
six nonsynonymous ones, were found among three isolates
from the aspergilloma patient. One aspergilloma isolate
carried the cypd1A mutation P216L, which is reported to
confer azole resistance, and it displayed an MIC indicating
resistance to itraconazole. This isolate harbored five other
nonsynonymous mutations, some of which were found in the
afyapl and aldA genes. We further identified a large deletion
in the aspergilloma isolate in a region containing 11 genes.
This finding suggested the possibility that genomic deletions
can occur during chronic infection with 4. fumigatus. Overall,
our results revealed dynamic alterations that occur in the
A. fumigatus genome within its host during infection and

treatment.
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5. Agelamadins C-E, bromopyrrole alkaloids compris-
ing oroidin and 3-hydroxykynurenine from a marine

sponge Agelas sp.

Taishi Kusama', Naonobu Tanaka'?, Kanae Sakai’, Tohru
Gonoi®, Jane Fromont', Yoshiki Kashiwada', Jun'ichi

Kobayashi'

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

* Graduate School of Pharmaceutical Sciences, The University
of Tokushima, Tokushima 770-8505, Japan

3 Mycology Research Center, Chiba University, Chiba 260-
8673, Japan

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

Three structurally unique bromopyrrole alkaloids,
agelamadins C-E (1-3), were isolated from a marine sponge
Agelas sp. Agelamadin C (1) possesses a hybrid structure
of oroidin and 3-hydroxykynurenine connected through
a dihydro-1,4-oxazine moiety. Agelamadins D (2) and E
(3) are a C-9/C-10 diastereomer and a 10-epimer of 1,
respectively. The structures of 1-3 were elucidated on the basis
of spectroscopic analysis as well as application of a PGME
method and a TDDFT ECD calculation. Antimicrobial
activity of 1-3 was evaluated.

6. Amphidinins C-F, amphidinolide Q analogs from ma-
rine dinoflagellate Amphidinium sp.

Takaaki Kubota', Takahiro Iwai', Kanae Sakai’, Tohru
Gonoi’, Jun'ichi Kobayashi'

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

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

Four new polyketides, amphidinins C-F (1-4), have been
isolated from the culture broth of symbiotic dinoflagellate

Amphidinium sp. The analysis of their spectral data revealed
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that amphidinins C-F (1-4) were 4,5-seco-analogues of
amphidinolide Q (5). The absolute configurations of the new
compounds were elucidated by the combination of J-based
configuration analysis, modified Mosher's method, and
chemical derivatization. Amphidinins D (2) and F (4) are the
first glycosides related to amphidinolides. Amphidinins C-F
(1-4) showed antimicrobial activity against bacteria and/or

fungi.

7. Pulmonary nocardiosis caused by Nocardia cyriacigeor-
gica in patients with Mycobacterium avium complex

lung disease: two case reports.

Kazuma Yagil, Makoto Ishii', Ho Namkoongl, Takahiro
Asami', Hiroshi Fujiwaraz, Tomoyasu Nishimura®, Fumitake
Saito', Yoshifumi Kimizuka', Takanori Asakura', Shoji
Suzuki!, Tetsuro Kamo', Sadatomo Tasaka', Tohru Gonoi’,

Katsuhiko Kamei®’, Tomoko Betsuyakul, Naoki Hasegawa2

! Department of Medicine, Division of Pulmonary Medicine,
Keio University School of Medicine, 35 Shinanomachi,
Shinjuku-ku, Tokyo 160-8582, Japan

? Center for Infectious Diseases and Infection Control,
Keio University School of Medicine, 35 Shinanomachi,
Shinjuku-ku, Tokyo 160-8582, Japan

* Keio University Health Center, 35 Shinanomachi,
Shinjuku-ku, Tokyo 160-8582, Japan

* Division of Clinical Research, Medical Mycology Research
Center, Chiba University, Inohana 1-8-1, Chuo-ku,
Chiba, Japan

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

Pulmonary nocardiosis frequently occurs in
immunocompromised hosts and in some immunocompetent
hosts with chronic lung disease; however, few reports have
described pulmonary nocardiosis with nontuberculous
mycobacterial lung infection. Here we report for the first
time two cases of pulmonary nocardiosis caused by Nocardia
cyriacigeorgica associated with Mycobacterium avium complex

(MAC) lung disease caused by M. avium. Case presentation
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Case 1 is that of a 72-year-old Japanese man with untreated
MAC lung disease, who was diagnosed with rheumatoid
arthritis and initiated on methotrexate. After 3 years of
methotrexate therapy, the patient remained smear-negative
and culture-positive for MAC, but also became smear-
positive for Nocardia species. He received trimethoprim/
sulfamethoxazole, and his symptoms and lung infiltrates
improved. Case 2 is that of an immunocompetent 53-year-old
Japanese woman with MAC lung disease, who was treated
with a combined therapy of clarithromycin, rifampicin,
ethambutol, and levofloxacin. MAC sputum culture was
negative after 1 year of combined treatment, which was
maintained for 2 years. After four treatment-free years,
Nocardia species were occasionally isolated from her sputum,
although MAC was rarely isolated from sputum cultures over
the same period. In both cases, the Nocardia species were
identified as the recently defined N. cyriacigeorgica by 16S
ribosomal RNA gene sequencing. Conclusion We report two
cases of pulmonary nocardiosis caused by N. cyriacigeorgica
associated with MAC lung disease caused by M. avium and
suggest that N. cyriacigeorgica may be a major infective agent

associated with MAC lung disease.
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9.  Gordonia iferans sp. nov., isolated from a patient with

pneumonia.

Ying-Qian Kamgl‘2 Hong Mingg, Tohru Gonoi®, Yuru Chen',
Yu Cao’, Yan-Yan Wang', Juan Chengs, Takeharu Koga®,
Yuzuru Mikami®, Wen-Jun Li®

! Department of Microbiology, Guiyang Medical College,
Guiyang, 550004, PR China

? Medical Mycology Research Center (MMRC), Chiba
University, Inohana, Chuo-ku, Chiba, Japan

3 Key Laboratory of Microbial Diversity in Southwest China,
Ministry of Education, Yunnan Institute of Microbiology,
Yunnan University, Kunming, 650091, PR China

! Department of Dermatology, the affiliated Hospital of
Guiyang Medical College, Guiyang, 550004, PR China

5 Department of Respiratory Medicine, Asakura Medical
Association Hospital, 836-0069, Raiharu, Asakura-city,
Fukuoka, Japan

A second novel clinical actinobacterial strain, designated
IFM 10348 (T), was isolated from the sputum of the same
Japanese patient with bacterial pneumonia from whom the
type strain of Gordonia araii had been isolated. The strains
differed in phylogenetic position and drug-resistance profiles.
The taxonomic position of strain IFM 10348 (T) was
clarified by phenotypic, chemotaxonomic and phylogenetic
studies. Phylogenetic analyses based on 16S rRNA gene
sequences clearly demonstrated that strain IFM 10348 (T)

occupied a distinct clade within the genus Gordonia and
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was related closely to Gordonia malaguae DSM 45064 (T)
and Gordonia hirsuta DSM 44140 (T) (97.3 and 97.1%
similarities, respectively). Strain IFM 10348 (T) was also
clearly differentiated from G. malaquae DSM 45064 (T) and
G. hirsuta DSM 44140 (T) based on gyrB and secAl gene
sequence similarity values. Strain IFM 10348 (T) had MK-9
(H2) as the predominant menaquonine, contained meso-
diaminopimelic acid, arabinose, galactose and glucosamine
as cell-wall components, and contained C18:1w9¢, summed
feature 3 (C16:1w7c and/or C16:1 w6c) and C16:0 as the
major cellular fatty acids. Mycolic acids were present. The
DNA G+C content of strain IFM 10348 (T) was 68.0 mol%.
DNA-DNA relatedness data coupled with the combination
of genotypic and phenotypic data indicated that strain IFIM
10348 (T) represents a novel species of the genus Gordonia,

for which the name Gordonia iterans sp. nov. is proposed.
The type strain is IFM 10348 (T) (= CCTCC M2011245
(T) = NCCB 100436 (T)).

10. Nakijiquinone S (Ia) and Nakijinol C (Ib), new mero-
terpenoids from a marine sponge of the family Spongi-

idae.

Haruna Suzuki', Takaaki Kubota', Azusa Takahashi-
Nakaguchi®, Jane Fromont®’, Tohru Gonoi’, Jun'ichi

Kobayashil

! Graduate School of Pharmaceutical Sciences, Hokkaido
University
? Mediveal Mycology Research Center, Chiba University

3 .
Western Australian Museum

New meroterpenoids, nakijiquinone S (1) and nakijinol C
(2), have been isolated from an Okinawan marine sponge
of the family Spongiidae. The gross structures and relative
stereochemistries of 1 and 2 were elucidated on the basis of
their spectral data. Nakijiquinone S (1) and nakijinol C (2)
were new meroterpenoids consisting of a clerodane-type decalin
ring connected to a 2-butoxy-5-hydroxy-benzoquinone unit
or methyl 2,3,4-trihydroxybenzoate unit through a methylene,
respectively. Nakijiquinone S (1) and nakijinol C (2) showed

antimicrobial activities against several bacteria and fungi.
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11. Agelamadins A and B, dimeric bromopyrrole alkaloids

from a marine sponge Agelas sp.

Taishi Kusama ', Naonobu Tanaka"?, Kanae Sakai®, Tohru
Gonoi®, Jane Fromont', Yoshiki Kashiwada®, Jun'ichi

Kobayashi !

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

? Graduate School of Pharmaceutical Sciences, The University
of Tokushima, Tokushima 770-8505, Japan

3 Mycology Research Center, Chiba University, Chiba 260-
8673, Japan

Two structurally unique dimeric bromopyrrole alkaloids,
agelamadins A (1) and B (2), were isolated from a marine
sponge Agelas sp. Agelamadins A (1) and B (2) have a
structure consisting of an agelastatin-like tetracyclic moiety
and an oroidin-like linear moiety in common. The structures
of 1 and 2 were elucidated on the basis of spectroscopic
analysis. The antimicrobial activity and cytotoxicity of

agelamadins A (1) and B (2) were evaluated.
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12. Identification of Fungal Pathogens by Visible Micro-
array System in Combination with Isothermal Gene

Amplification.

.1,3 .. 2 . . .2
Kanae Sakai ™, Plinio Trabasso®, Maria Luiza Moretti®,

. .1 . .1 .1
Yuzuru Mikami'®, Katsuhiko Kamei®, Tohru Gonoi'”

! Division of BioResources, Medical Mycology Research
Center, Chiba University, Inohana 1-8-1, Chuo-ku,
Chiba, Japan

2 Departamento de Clinica Médica, Faculdade de Ciéncias
Médicas, Universidade Estadual de Campinas, Campinas,
SP Brazil

¥ JST/JICA, Science and Technology Research Partnership
for Sustainable Development (SATREPS), Chiba, Japan

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
fungal pathogens by using a chemical color reaction in the
detection process. The array uses the internal transcribed
spacer region of the rRNA gene for identification of fungal
DNA at the species level. The specificity of this array was
tested against a total of 355 target and nontarget fungal
species. The fungal detection was succeeded directly from
10(3) CFU/ml for whole blood samples, and 50 fg DNA
per 1 ml of serum samples indicating 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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13. Genome based analysis of type-I polyketide synthase
and nonribosomal peptide synthetase gene clusters in

seven strains of five representative Nocardia species.

Hisayuki Komaki', Natsuko Ichikawa®, Akia Hosoyamaz,
Takahashi-Nakaguchi’, Tetsuhiro Matsuzawa’, Ken-Ichiro
Suzuki®, Nobuyuki Fujita®, Tohru Gonoi®

" Biological Resource Center, National Institute of
Technology and Evaluation (NBRC), Kisarazu, Chiba
292-0818, Japan

* NBRC, Shibuya-ku, Tokyo 151-0066, Japan

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

BACKGROUND: Actinobacteria of the genus Nocardia
usually live in soil or water and play saprophytic roles, but
they also opportunistically infect the respiratory system, skin,
and other organs of humans and animals. Primarily because
of the clinical importance of the strains, some Nocardia
genomes have been sequenced, and genome sequences have
accumulated. Genome sizes of Nocardia strains are similar to
those of Streptomyces strains, the producers of most antibiotics.
In the present work, we compared secondary metabolite
biosynthesis gene clusters of type-I polyketide synthase
(PKS-I) and nonribosomal peptide synthetase (NRPS)
among genomes of representative Nocardia species/strains
based on domain organization and amino acid sequence
homology.

RESULTS: Draft genome sequences of Nocardia asteroides
NBRC 15531 (T), Nocardia otitidiscaviarum IFM 11049,
Nocardia brasiliensis NBRC 14402 (T), and N. brasiliensis
IFM 10847 were read and compared with published
complete genome sequences of Nocardia farcinica IFM
10152, Nocardia cyriacigeorgica GUH-2, and N. brasiliensis
HUJEG-1. Genome sizes are as follows: N. farcinica, 6.0
Mb; N. cyriacigeorgica, 6.2 Mb; N. asteroides, 7.0 Mb;
N. otitidiscaviarum, 7.8 Mb; and N. brasiliensis, 8.9 - 9.4
Mb. Predicted numbers of PKS-I, NRPS, and PKS-I/
NRPS hybrid clusters ranged between 4-11, 7-13, and 1-6,
respectively, depending on strains, and tended to increase

with increasing genome size. Domain and module structures
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of representative or unique clusters are discussed in the text.
CONCLUSION: We conclude the following: 1) genomes
of Nocardia strains carry as many PKS-I and NRPS gene
clusters as those of Streptomyces strains, 2) the number of
PKS-I and NRPS gene clusters in Nocardia strains varies
substantially depending on species, and N. brasiliensis strains
carry the largest numbers of clusters among the species
studied, 3) the seven Nocardia strains studied in the present
work have seven common PKS-I and/or NRPS clusters, some
of whose products are yet to be studied, and 4) different V.
brasiliensis strains have some different gene clusters of PKS-1/
NRPS, although the rest of the clusters are common within
the N. brasiliensis strains. Genome sequencing suggested that
Nocardia strains are highly promising resources in the search

of novel secondary metabolites.

14. Taurospongins B and C, new acetylenic fatty acid
derivatives possessing a taurine amide residue from a

marine sponge of the family Spongiidae.

Takaaki Kubota', Haruna Suzuki!, Azusa Takahashi-
Nakaguchiz, Jane Fromont®, Tohru Gonoi®, Jun'ichi
Kobayashi1

! 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, Australia

Two new acetylenic fatty acid derivatives possessing a
taurine amide residue, taurospongins B (1)and C (2),
have been isolated from an Okinawan marine sponge of
the family Spongiidae. The gross structures of 1 and 2 were
elucidated on the basis of their spectral data, especially 2D
NMR and FABMS/MS data. The absolute configurations
for 1 and 2 were established by chemical means. Taurospongin
C (2) showed inhibitory activity against Cryptococcus

neoformans.
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15. Total aflatoxin, fumonisin and deoxynivalenol con-

tamination of busaa in Bomet county, Kenya.

Mary C. Kirui', Amos E. Alakonya', Keith K. Talam',
Tohru Gonoi®, Christine C. Bii’

! Jomo Kenyatta University of Agriculture and Technology,
Institute of Biotechnology Research, Kenya.

* Chiba University Medical Mycology Research Centre-Japan,
Japan.

3 Kenya Medical Research Institute, Mycology laboratories,
Centre for Microbiology Research, Kenya.

Mycotoxin contamination is a common problem in
developing countries, particularly in cereals, and this poses
a serious health risk to its consumers. Busaa is a Kenyan
traditional brew whose cereal ingredients are prone to
mycotoxin contamination. This study aimed at detecting the
presence and subsequently quantifying aflatoxin, fumonisin
and deoxynivalenol (DON), in busaa in Bomet county, Kenya.
Busaa samples were collected from homesteads involved in
brewing in the north eastern part of Bomet East constituency.
Mycotoxins were detected in the samples using the Envirologix
QuickTox kits and quantified using the QuickScan machine
according to the manufacturer’s instructions. Among the
61 samples tested, 93, 9.8 and 23% were contaminated with
aflatoxin, fumonisin and DON, respectively, (mean: 5.2+
0.2 pg/kg, range: 2.8 to 11 pg/kg; mean 1,460 =188 pg/ke,
range 280 to 4,000 pg/kg, mean 259+5.2 pg/kg, range 200
to 360 pg/kg, respectively). Although traditional brews are
not directly included in the European law on mycotoxins, it
is important to consider their mycotoxin levels. In this study,
busaa is a mainly a maize product and also the European
Union (EU) guidelines on mycotoxins in maize were used as
reference. It was found out that 65.6% of busaa had aflatoxin
levels above the limit set in the EU guideline (4 pg/kg).
Although, the average levels of fumonisin and DON were
within the set limits (fumonisins: 4,000 pg/kg; DON: 1,750
pg/kg), studies have shown that chronic exposure to multiple
mycotoxins has detrimental health effects. Therefore, there
is need for mycotoxicological quality control of traditionally

produced brews for public mycotoxicological safety.
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16. Lectin-microarray technique for glycomic profiling of

fungal cell surfaces.
Azusa Shibazaki', Tohru Gonoi

! Laboratory for Inflammatory Regulation, RIKEN Research
Center for Integrative Medical Science (IMS-RCAI), 1-7-
22 Suchiro-cho, Tsurumi-ku, Yokohama, Kanagawa, 230-
0045, Japan

? Medical Mycology Research Center, Chiba University,
Inohana 1-8-1, Chuo-ku, Chiba, 260-8673, 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 into the study of phylogenetic relations and into the
classification of cells in the fungal kingdom based on cell wall

glycome.
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17. Two new species of Aspergillus section Fumigati iso-
lated from caatinga soil in the State of Pernambuco,

Brazil.

Tetsuhiro Matsuzawa", Galba M. Campos Takaki’, Takashi
Yaguchil, Kaoru Okada®, Tohru Gonoi', Yoshikazu Horie'

' 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 [ -tubulin, calmodulin and actin

gene sequences.

18. Hikiokoshins A-I, diterpenes from the leaves of Isodon

Japonicus.

Naonobu Tanaka', Eri Tsuji', Kanae Sakai*, Tohru Gonoi®,
Jun'ichi Kobayashi'

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

? Medicinal Mycology Research Center, Chiba University,
Chiba 260-0856, Japan

Diterpenes, hikiokoshins A-I, and twelve known
diterpenes were isolated from the leaves of Isodon japonicus

(Burm. f.) H. Hara (Lamiaceae). The hikiokoshins A-I
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possess various skeletons such as ternifonane {hikiokoshin A},
ent-6,7:8,15-diseco-6,8-cyclokauran-7,20-olide {hikiokoshin
B}, ent-6,7-secokauran-7,20-olide {hikiokoshin C}, and
ent-7,20-epoxykaurane {hikiokoshins D-I}. Their structures
were elucidated on the basis of spectroscopic analysis.
Antimicrobial activities of hikiokoshins A and B were

evaluated.

19. Bromopyrrole alkaloids from a marine sponge Agelas

Sp.

Taishi Kusama', Naonobu Tanaka', Azusa Takahashi-
Nakaguchiz, Tohru Gonoi®, Jane Fromont®, Jun'ichi

Kobayashil

! Graduate School of Pharmaceutical Sciences, Hokkaido
University
? Medicinal Mycology Research Center, Chiba University

3 Western Australian Museum

Five new bromopyrrole alkaloids, 2-bromokeramadine
(1), 2-bromo-9,10-dihydrokeramadine (2), tauroacidins C
(3)and D (4), and mukanadin G (5), were isolated from
an Okinawan marine sponge Agelas sp. The structures of
1-5 were elucidated on the basis of spectroscopic data and
conformational analysis. Mukanadin G (5) has a tricyclic
skeleton consisting of a fused tetrahydrobenzaminoimidazole
and 2,5-dioxopyrrolidine moieties. Antimicrobial activities
of 1-3, and 5 as well as three related known bromopyrrole
alkaloids, keramadine (6), tauroacidin A (7), and

taurodispacamide A (8) were evaluated.
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20. Hyrtimomines, indole alkaloids from Okinawan ma-

rine sponges Hyrtios spp.

Naonobu Tanaka', Rei Momose', Azusa Takahashi-
Nakaguchiz, Tohru Gonoi?, Jane Fromont®, Jun’ichi

Kobayashi1

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

? Medicinal Mycology Research Center, Chiba University,
Chiba 260-8763, Japan

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

Six new indole alkaloids, hyrtimomines F-K (1-6), were
isolated from Okinawan marine sponges Hyrtiosspp. The
structures of 1-6 were elucidated on the basis of spectroscopic
analysis. Hyrtimomine F (1) is a structurally unique bisindole
alkaloid possessing an @ -keto-e-caprolactam ring, while
hyrtimomine G (2)is a symmetrical bisindole alkaloid.
Hyrtimomines H-K (3-6) are indole alkaloids possessing -
carboline skeleton with an imidazolium unit. Antimicrobial

activities of hyrtimomines F-K (1-6) were evaluated.
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21. Ultra-deep sequencing analysis of the hepatitis A virus
5 -untranslated region among cases of the same out-

break from a single source.

Shuang Wu', Shingo Nakamoto®, Tatsuo Kanda', Xia Jiang',
Masato Nakamura', Tatsuo Miyamural, Hiroshi Shirasawa®,
Nobuyuki Sugiura®, Azusa Takahashi-Nakaguchi®, Tohru

.4 1
Gonoi’, Osamu Yokosuka

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

2 Department of Molecular Virology, Chiba University,
Graduate School of Medicine, 1-8-1 Inohana, Chuo-ku,
Chiba, Japan

* Department of Gastroenterology, National Hospital
Organization Chiba Medical Center, 4-1-2 Tsubakimori,
Chiba, Japan

* Medical Mycology Research Center, Chiba University, 1-8-
1 Inohana, Chuo-ku, Chiba, 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 5'UTR, 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
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HAV genome in order to reveal possible unknown genomic

determinants associated with disease severity. Further studies

will be needed.

22. Primary brain abscess caused by Nocardia otitidiscav-

iarum.

Masaki Ishihara', Daikei Takada®, Keiji Sugimotoz, Hiroaki
Oguro', Tohru Gonoi®, Yasuhiko Akiyamaz, Shuhei
Yamaguchi1

! Department of Neurology, Faculty of Medicine, Shimane
University, Japan

2 Department of Neurosurgery, Faculty of Medicine,
Shimane University, Japan

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

Diagnosing primary cerebral nocardiosis is difficult. This
case report describes a 79-year-old immunocompetent
Japanese woman with a primary brain abscess caused by
Nocardia otitidiscaviarum (IFM 11321) and reviews the
findings of 11 previous patients with N. otitidiscaviarum-
induced brain abscesses. Four patients survived, including
ours. Beta-lactams were not effective in our patient, and
the diagnosis required a pathologic analysis of the surgical
specimen. Sulfamethoxazole/trimethoprim (ST) was
administered to the patient. On antibiotic susceptibility
testing, N. otitidiscaviarum (IFM11321) was found to
be resistant to amoxicillin-clavulanic acid, ceftriaxone,
cefotaxime, cefepime, imipenem and clarithromycin, but
sensitive to amikacin, gentamicin, ST and linezolid.
Antimicrobial susceptibility patterns differ among Nocardia
species, making species identification important for treatment.
Patients with suspected Nocardia infection should therefore be
treated empirically with ST and/or amikacin and considered

for surgical management.
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23. Fusarium napiforme systemic infection: case report with
molecular characterization and antifungal susceptibil-

ity tests.

Marcela de Souza', Tetsuhiro Matsuzawa®, Lyra L°, Busso-
Lopes AF', Tohru Gonoi®, Schreiber AZ?, Katsuhiko

.2 . . .4 .« . 4
Kamei®, Maria Luiza Moretti’, Plinio Trabasso

" Department of Internal Medicine, School of Medicine,
University of Campinas, Campinas, Sdo Paulo Brazil

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

3 Department of Clinical Pathology, School of Medicine,

University of Campinas, Campinas, Sio Paulo Brazil

During the last decades, Fusarium spp. has been reported
as a significant cause of disease in humans, especially in
immunocompromised patients, who have high risk of invasive
life-threatening disease. Fusarium species usually reported
as cause of human disease are . solani, F. oxysporum and F.
verticillioides.

CASE DESCRIPTION: We describe the second case in
the literature of disseminated fusariosis caused by Fusarium
napiforme, that occurred in a 60-year-old woman with
multiple myeloma after subsequent cycles of chemotherapy.

DISCUSSION AND EVALUATION: We identified
the % napiforme not only by standard morphologic criteria
by macroscopic and microscopic characteristics, but also
confirmed by molecular biology methods, including
sequencing. ‘The antifungal susceptibility of the £ napiforme
isolates were tested to seven antifungal drugs; the azoles were
the most active drug against all the isolates tested.

CONCLUSIONS: Fusarium spp. are of relevance in
medical mycology, and their profiles of low susceptibility to
antifungal drugs highlight the importance for faster and more
accurate diagnostic tests, what can contribute to an earlier

and precise diagnosis and treatment.

24. Lung Nocardia elegans infection diagnosed on matrix-
assisted laser desorption ionization-time of flight mass

spectrometry (MALDI-TOF MS).

Yukimasa Ooi', Hideyuki Shiba®*, Koji Nagai®’, Tomohiro
Higashiyama®, Toyofumi Nakanishi’, Takashi Nakano',
Akira Ukimura', Tohru Gonoi®

! Infection Control Office, Osaka Medical College Hospital,
Japan

* Division of Rheumatology, Osaka Medical College Hospital,
Japan

3 Department of the First Internal Medicine, Osaka Medical
College, Japan

! Department of Clinical and Labolatory Medicine, Osaka
Medical College, Japan

® Medical Mycology Research Center, Chiba University,

Japan

A 73-year-old man with adultonset Still's disease developed
a high fever, coughing, dyspnea and bloody sputum and was
therefore admitted to our hospital. Thoracic X-ray and CT
scans revealed oval lesions in the bilateral lungs. A bacterial
isolate from the sputum was identified to be Nocardia elegans
(N. elegans) on comparative 16S rRNA gene sequencing
and Matrix-Assisted Laser Desorption Ionization-Time of
Flight Mass Spectrometry (MALDI-TOF MS). The patient
recovered following treatment with imipenem/cilastatin and
amikacin. To the best of our knowledge, this is the first case
of nocardiosis caused by V. elegans identified on MALDI-
TOF MS.
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25. Aspergillus huiyaniae sp. nov., a teleomorphic species

in sect. Fumigati isolated from desert soil in China.

Tetsuhiro Matsuzawa', Yoshikazu Horie', Paride Abliz?,
Tohru Gonoi', Takashi Yaguchi'

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

* 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 S -tubulin,

calmodulin and actin gene sequences.
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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. Whole-Genome Comparison of Aspergillus fumigatus
Strains Serially Isolated from Patients with Aspergillosis.

Daisuke Hagiwara’, Hiroki Takahashi®, Akira Watanabe™,
Azusa Takahashi-Nakaguchi’, Susumu Kawamoto®, Katsuhiko

Kamei*® and Tohru Gonoi*

' Medical Mycology Research Center (MMRC), Chiba
University, Chiba, Japan
?Division of Control and Treatment of Infectious Discases,

Chiba University Hospital, Chiba, Japan

The emergence of azole-resistant strains of Aspergillus
fumigatus during treatment for aspergillosis occurs by a
mutation selection process. Understanding how antifungal
resistance mechanisms evolve in the host environment during
infection is of great clinical importance and biological interest.
Here, we used next-generation sequencing (NGS) to identify
mutations that arose during infection by A. fumigatus strains
sequentially isolated from two patients, one with invasive
pulmonary aspergillosis (IPA) (five isolations) and the other
with aspergilloma (three isolations). The serial isolates had
identical microsatellite types, but their growth rates and

conidia production levels were dissimilar. A whole-genome
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Associate Professor

Hiroki Takahashi

comparison showed that three of the five isolates from the IPA
patient carried a mutation, while 22 mutations, including six
nonsynonymous ones, were found among three isolates from
the aspergilloma patient. One aspergilloma isolate carried the
cypS1A mutation P216L, which is reported to confer azole
resistance, and it displayed an MIC indicating resistance to
itraconazole. This isolate harbored five other nonsynonymous
mutations, some of which were found in the afyapl and
aldA genes. We further identified a large deletion in the
aspergilloma isolate in a region containing 11 genes. This
finding suggested the possibility that genomic deletions can
occur during chronic infection with A. fumigatus. Overall,
our results revealed dynamic alterations that occur in the
A. fumigatus genome within its host during infection and

treatment.
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2. Antisense Transcription Regulates the Expression of
the Enterohemorrhagic Escherichia coli Virulence
Regulatory Gene ler in Response to the Intracellular

Iron Concentration.

Toru Tobe', Hilo Yen?, Hiroki Takahashi’, Yoko Kagayama®,
Naotake Ogasawara4, Taku Oshima®

" Department of Biomedical Informatics, Graduate School of
Medicine, Osaka University, Suita, Osaka, Japan.

2 Department of Microbiology and Immunology, Graduate
School of Medicine, Osaka University, Suita, Osaka, Japan.

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

* Graduate School of Information Science, Nara Institute of

Science and Technology, Tkoma, Nara, Japan.

Enteric pathogens, such as enterohemorrhagic E. coli
(EHEC) O157: H7, encounter varying concentrations of
iron during their life cycle. In the gastrointestinal tract, the
amount of available free iron is limited because of absorption
by host factors. EHEC and other enteric pathogens have
developed sophisticated iron-responsive systems to utilize
limited iron resources, and these systems are primarily
regulated by the Fur repressor protein. The iron concentration

could be a signal that controls gene expression in the
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intestines. In this study, we explored the role of iron in LEE
(locus for enterocyte effacement) virulence gene expression
in EHEC. In contrast to the expression of Fur-regulated
genes, the expression of LEE genes was greatly reduced in fur
mutants irrespective of the iron concentration. The expression
of the ler gene, the LEE-encoded master regulator, was
affected at a post-transcription step by fur mutation. Further
analysis showed that the loss of Fur affected the translation
of the ler gene by increasing the intracellular concentration
of free iron, and the transcription of the antisense strand was
necessary for regulation. The results indicate that LEE gene
expression is closely linked to the control of intracellular free

iron homeostasis.

Publications

1) Hagiwara D, Takahashi H, Watanabe A, Takahashi-
Nakaguchi A, Kawamoto S, Kamei K, Gonoi T:
Whole-genome comparison of Aspergillus fumigatus
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2) TobeT, Yen H, Takahashi H, KagayamaY, Ogasawara
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€101582, 2014.
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1. New species in Aspergillus section Fumigati from
reclamation sites in Wyoming (U.S.A.) and revision of

A. viridinutans complex.

A. Novikovd', V. Hubka"?, Z. Dudové®, T. Matsuzawa’,
A. Kubitovd®, T. Yaguchis, M. Kolarik?

" Department of Botany, Faculty of Science, Charles
University in Prague, Czech Republic

2 Laboratory of Fungal Genetics and Metabolism, Institute of
Microbiology of the AS CR, Czech Republic

* Medical Mycology Research Center, Chiba University,
Japan

The Aspergillus viridinutans complex includes
morphologically similar, soil-inhabiting species. Although
its species boundaries have not been fully defined, many
isolates from the complex have been isolated as opportunistic
human and animal pathogens. In the present study, these
species were dominant in spoil sites subjected to various types
of reclamation management after coal mining. These species
were characterised using two different PCR-fingerprinting
methods, sequence data from the f-tubulin (bend) and
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calmodulin (caM) genes, macro- and micromorphology
(optical and scanning electron microscopy), maximum growth
temperatures and mating experiments. In addition, RNA
polymerase II gene (RPB2), actin (act7) and ITS sequences
were deposited for the ex-type isolates of newly described
species. The mating experiment results, phylogenetic analyses
and ascospore morphology suggested the presence of five
species in the 4. wviridinutans complex. Aspergillus aureolus
(syn. Neosartorya aureola) was the only homothallic species.
Three species, 4. felis, A. udagawae (syn. N. udagﬂwae)
and 4. wyomingensis sp. nov., were heterothallic and their
morphologically distinguishable teleomorph was induced
by systematic mating experiments. Aspergillus viridinutans
s. str. seems to be a very rare species and was represented
only by the ex-type isolate in which the MAT1-1 locus was
amplified. Aspegillus viridinutans and A. aureolus were typified
in accordance with the rules of the new botanical code. Other
species outside the 4. viridinutans complex isolated from the
reclamation sites were 4. fumigatiaffinis and A. lentulus as
well as two new sister species, 4. brevistipitatus sp. nov. and
A. conversis sp. nov. which were closely related each to other
and to N. papuensis. Both new species are phylogenetically

distant from all anamorphic species and resemble 4. brevipes,
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A. duricaulis and A. unilateralis in micromorphology and are
distinguishable from each other by the slower growth of 4.
conversis on all tested media. Interestingly, no isolate from
the reclamation sites represented A. fumigatus s. str. which
is usually reported as the dominant species from the section

Fumigati in soil.

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

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

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

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

* Medical Mycology Research Center, Chiba University,

Japan

Heat-resistant fungi are often factors causing spoilage of
heat-processed products, especially fruit. Contamination of
agricultural raw materials is often as a result of their contact
with the soil. Materials contaminated by spores of heat-
resistant fungi can be a risk to consumers  health by toxic
metabolites (mycotoxins) produced by these microorganisms.
Due to the resistance of the fungus to high temperatures
they are able to survive the industry pasteurization process.
Therefore, the only way to prevent the development of these
microorganisms in the product is suitable selecting material
by conducting tests for the presence of heat-resistant fungi.
The use of traditional culture methods is long and, therefore,
does not apply in the selecting raw materials for production.
However, time is a critical factor in assessing the acceptance
or rejection of a given batch of raw material, due to the
necessity of processing the raw material fresh, which is very
important especially in the case of fruit. Due to the sparse
literature on rapid detection techniques for heat-resistant
fungi in agricultural raw materials in recent years researchers
are looking for methods, effective in the detection of these

pathogens. This review includes characterization of occurrence,
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detection and molecular and metabolic characterization of

heat-resistant fungi and their risk to human health.

3. Risk analysis and rapid detection of the genus

Thermoascus, food spoilage fungi.

Kouichi Hosoyal, Motokazu Nakayamal, Daisuke Tomiyamal,
Tetsuhiro Matsuzawa®, Yumi Imanishi®, Seiichi Ueda’,

Takashi Yaguchiz*

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

?Medical Mycology Research Center, Chiba University,
Japan

3Department of Public Health, School of Medicine, Kurume
University, Japan

* Graduate School of Human Health Science, University of
Nagasaki, Japan

Recently the numbers of spoilage accidents in food industry
by the species of Thermoasus are increasing, but the risk of
food spoilage have never been evaluated. It became obvious
that their heat-resistances were higher than those of other
heat-resist fungi, Byssochlamys, Hamigera and Neosartorya
by our analyses. On the other hand, 7' aurantiacus and
B. werrucosa had the idh gene, but they showed no patulin
production in Potato dextrose broth or Czapek-glucose
medium. Therefore, Thermoascus must be discriminated from
other fungi in the food industry. We developed a rapid and
highly-sensitive method of detecting Zhermoascus in the genus
level by using PCR. This method is expected to be extremely
beneficial for the surveillance of raw materials in the food

production process.
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4. Phylogeny, identification and nomenclature of the

genus Aspergillus.

R.A.Samson RA', C.M.Visagiel, J.Houbraken', S.-B.
Hongz, V. Hubka®, C.H.W. Klaassen!, G.Perrone’, K.A.
Seifert’, A.Susca’, ].B.Tanney®, J. Varga’, S.Kocsub¢’, G.
Szigeti’, T. Yaguchi®, J.C. Frisvad’

' CBS-KNAW Fungal Biodiversity Centre, The Netherlands

* Korean Agricultural Culture Collection, National Academy
of Agricultural Science, RDA, South Korea

’ Department of Botany, Charles University in Prague, Czech
Republic

* Medical Microbiology & Infectious Diseases, The
Netherlands

® Institute of Sciences of Food Production National Research
Council, Italy

6 Biodiversity (Mycology), Eastern Cereal and Oilseed
Research Centre, Agriculture & Agri-Food Canada,
Canada

" Department of Microbiology, Faculty of Science and
Informatics, University of Szeged, Hungary

8 Medical Mycology Research Center, Chiba University,
Japan

? Department of Systems Biology, Technical University of

Denmark, Denmark.

Aspergillus comprises a diverse group of species based on
morphological, physiological and phylogenetic characters,
which significantly impact biotechnology, food production,
indoor environments and human health. Aspergillus was
traditionally associated with nine teleomorph genera,
but phylogenetic data suggest that together with genera
such as Polypaecilum, Phialosimplex, Dichotomomyces and
Cristaspora, Aspergillus forms a monophyletic clade closely
related to Penicillium. Changes in the International Code of
Nomenclature for algae, fungi and plants resulted in the move
to one name per species, meaning that a decision had to be
made whether to keep Aspergillus as one big genus or to split
it into several smaller genera. The International Commission
of Penicillium and Aspergillus decided to keep Aspergillus

instead of using smaller genera. In this paper, we present the
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arguments for this decision. We introduce new combinations
for accepted species presently lacking an Aspergi//us name
and provide an updated accepted species list for the genus,
now containing 339 species. To add to the scientific value of
the list, we include information about living ex-type culture
collection numbers and GenBank accession numbers for
available representative ITS, calmodulin, f -tubulin and
RPB2 sequences. In addition, we recommend a standard
working technique for Aspergillus and propose calmodulin as a

secondary identification marker.
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Ministry of Education, Culture, Sports, Science and Technology

National BioResource Project “Pathogenic Microorganisms”

SCEBRFEE TIR20024E A S F 2 3 FNA F ) ) —
27uv 7 b (NBRP) %ZBAMAEL, EDSHHBEAYIZ
T2 ENEELLDOICOWTRRMICIUE, 7, i
7 E2ATH 72D R EM L TE 7. ZOHSED
EORME L 217\, 20124EF X 0 45 3WIABIR S e,

NBRP 5 JE A PG HE R C & B T3 K4 B R 220
et vy — (REEW - BORE), KOSt
ZEHT B & O B REBe R ekt (REHTR) & R
R BGE R IIZERT ORIEMERS) (&, HEORE D
HHEZ ), NS O E R RROIE - 17 - Rt
R 230 L C, mERBHRE IS L-EET 2R
R E LCIRIE L, RGYE & REROEE - Wit x 5
HENAETTEL TS,

AKTOT ML, GBI LEGHENTEEL T
MINTEBWEMEIL 72 a v E2HIELTWA,

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

bioresources, with a focus on those that required strategic

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

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

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

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

Project for Morphological, Physiological and Molecular Biological Analysis of
Pathogenic Fungi and Actinomycetes Collected in Africa and Vietnam.
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L7z, FESEREERE B~ 23 I I2H Y FiFsh,
RELGKEBEZIFNREZ LE L. 257228 T, ©
A ABHEOMEED FRFENTH D EWEGE, FF2r
U7 b3y AW X B G POMSEF I IRE A ET
HLCWET. W TONEL, HBOMEERPEEE
T LB S 255 2 8% d OMER ffk
LARTITHETE FEA. LA L, BHOEREIZEHK
L, A OEFEDE (QOL) o %KY, SHICHA
EORFREDLI-OIIHENxERQTHET. —hHIh
5 OWgEIEEko 7o — vk, R L, Bk - At
BOEALDHE LT T, HARD AN & DEFEL QOL DffF:
W2, FRRECHBKT 2133 CTT.

FRICFER264E 121, 7 =7 ORI R Db V) i i3E
BIFICEMRENLIE — LA, FEEE LMY ETD
Y, eI YIRS AN EOMET AEICL T, A
BIHEEGZLNVETHEREINTWAEZ LR LT L
7o Gz, 2o BBk, F4E10H 25
X, 7 =7 R REETOWIZE R Olga [k Z HARICH &, 7
ST OEREERT A LSV, REERE, T4
XBEDOZ )TNy H AER ENZOWCHLE T E
FelF TwWE g,

2012 2 B 7 Z7E*X A LTHOMRE - MERkESsE

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

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

and dermatophytes in Kenya.
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The Project on Controlling Aspergillosis and the Related Emerging Mycoses
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JERW & B AT L, 77 AITIERERIC Y
YT AR E R WY nwZ ke Wi L. Sl
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HEEL2T7ARVENVA - 73IH—7 A58 HHE %
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FAZOWTHNT L7z, S RO A OIEFITIE, AL
HICHDORBEDR RN o212 b3b 5§, HEEL 7
BIZZ NN A R e 2B TFERERYERLTEBY,
ZOHIZE, HEEICHW T V= VEISHT AR 5
ZABPEPRERZED RV SN, 2RI, TAR
VENAEIRHEE DS, et b BEEN TR A Zls T
TREME LS TAFT A L2 RIET 5.

T2, BT AV FN AEORBRICHET L 2
LHH HAWMESCFENGEH L By & LEEERET IV
OIERZ ATV S . <7 AR S % /R 50E
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ZOth S THRT HUE) ISl fiso EEo R
INERRZ DT D FRO 5L D 70 EELRZE W RS S
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Aspergillosis takes various forms such as acute invasive
aspergillosis and chronic necrotizing pulmonary aspergillosis
(CNPA), and is the most serous and important fungal
infection in developed countries,. However, little is know as
to its mechanism of infection.

To learn the mechanism of pathogenicity of 4. fumigatus,
we performed comparative genome analysis of 4. fumigatus
strains isolated from total eight IPA (invasive pulmonary
aspergillosis) and CNPA (chronic necrotizing pulmonary
aspergillosis) patients, and reported there was no genomic
difference found which links to the pathological conditions.
In the last year, we developed the research and compared
genome sequences of five and three strains isolated sequentially
from an IPA and CNPA patients, respectively. Based on
MultiLocus Microsatellite typing, we found no alteration of
causative agents within the patients during the observation.
However, we found the eight isolates have their intrinsic
genetic mutations of their own, including a mutation
conferring resistance to an azole-drug, which was used
in a treatment. Our results indicate 4. fumigatus strains
continuously produce several mutant strains even after
dwelling in human body. To better understand the mechanism
of the exacerbation frequently seen in CNPA patients, we
made an analysis of mice, which were repeatedly given
fungal extracts intratracheally. After repeated instillation,
pathological examinations showed infiltrate of inflammatory
cells around arteries in 72hs, and the development of
granulomatous changes in alveolar area in 7days, which may

be related to the exacerbation process in patients.
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Molecular mechanisms of drug-resistance and signal
transduction in Aspergilli and their application to
development of new antifungal drugs

Keietsu Abe, Katsuya Gomi
(Graduate School of Agricultural Science, Tohoku
University)
Susumu Kawamoto, Kiminori Shimizu, Daisuke
Hagiwara
(Medical Mycology Research Center, Chiba University)
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7z, F72, MK IC GFP % ik S 472 AR & SrbA Ol
FNRBERIT 21T o728 25, AeRIIMERA I ICE
TE L, StbA IR & 7213/ MR BB RAE L Tz,
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LNTWB. TNFETIZA nidulans D sskA & sreABALF
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fumigatus. PLoS ONE; 8(12):e80881 (2013).
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Abe K.: "Response and adaptation to cell wall stress
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Molecular basis for specific regulation of
genome integrity in Cryptococcus neoformans
and its application to the development of novel
therapeutic strategies

Akira Matsuura, Misato Takada

(Graduate School of Advanced Integration Science, Chiba
University)

Susumu Kawamoto, Akio Toh-e, Hiroki Takahashi
(Medical Mycology Research Center, Chiba University)
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Cryptococcus neoformans \$ERBE\ WAL 2 F WL T
HY, FITREREOR T L ANICERELEERZ Y T
Iy AERFISEITHARREER L LTHS
NCTwab, KR, BBIRTI A3 FPMEFFCcER W, &
LTy =774 2 7 ORMFEHIEC, BEASINIZEFHIR
DNA W O R |2 S 4HEE T 1 A 7 JAERHI AN &
N5, % EDNABHEICHEET 5 12=— 7 ZHEEHEE b D
ZEDHL2IZENT WS (Edman, 1992) . AWFZE T,
Qett R A DAEFFRRE & ) B S C. negformans FiH
DT MEFEEEZ S ICL, 512D L) RIS
D77 AHERFREREDS C. neoformans DHEIRER L D X9 12
L, H50ITED L) ICHIE I N T L% S
Z3AhZExHBE L.

R ET, C neoformans— R AMIBIZ T O AT
DNAMERRT B X 7 — ¥ OMFE#IET ChEST2D i#
fRTHEI AN 7 NEEAT LI LT, CnEST2R
ML OE 2 A7, 156 N7z ChEST2RIEMNE T
BB AERIGOMENPRE CEEL TR ZENRWZE
N, TOZERS, REICBWT L MAWHEE [, Y
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RO FHEB 2O 2ICT 5720, BEEEEE L
yE =Ry s -2 HwTaer ) A
VU IV AR oz 2 A, AR B TEE®
T U AT RGBSR RAIFAT AL fa b7 AR
VY RRBCY Crll 78, CnEST2RIBANNG TS (2 HEE L
5 F LW ATHEET DI EDPHS IR o72. L
L%edSs, CullYE & O X0 B o gt fREEfr (285
B L2 BN &0 AL 2 H7 7 i s O B e o A R
DR TH WD, NT 2 AR VREEH A7/
ARTIE—HAEAMMTLERE LT, £ LTtz
I LRS- L C WA TTREE S E Z SN A .

C. neoformans\Z 3B} % FfE 7% DNA BE R IR IR D 55
TR & S\RNTT B 7200, MRS 2 JEAE R
AT b 2 LR SNl R T OMRET- 72
LA, 7 AHIZRADS2, RAD51, MRELI, DMCI®
MHEEETERWZ L. 207 ) AMEHIZBITS
e % DR 2 E B9 5 2 21 X D MR L 72 AE R, Hh3E
AR O EAR T RIBOS 6 & 1358 7% 2 KIITIDBIGE S
N7z, 5%, 7027 —BEEOHEIZLE RS T
HRE &L IHEDOD, FaxT—+1, Mz BERT
% &7 72 DNA K I G AR 0 @I i A3 U 2 1
a2 DT oM ST 52 LT, TOEYREOKERZ
DNAEGEED XA = X h L EFHEZEZT S I2 L
TonwkEZTWDS,

WG 133

REERICH T 5 —BILER (NO) DR
etg & EERRE

EXNL B
(Z BB RHABAT RSB RENA A4 A 2 ARFFERL
JIA e, JNAETE G, JTEIE, AIFEORH
(TERFEREA L > 5 —)

Synthetic mechanism and physiological role of
nitric oxide in pathogenic fungus

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

AR S

JREEREIT e MOEGET B, BARERR L AGRNICE
VT2 BN BRI GREE, BRIEE, KR L) 12X
BAPLAHEIN TS, ARIEZOL ) BRAFLA
IBE L, MELZENT L2 LT, WL, WEELR
T enn, —MbEFR (NO) Y7 VvaTe LT,
IO A N L AN ER RO FEHEIZ B D 5 1] Re ks
AOMNAL. KWETI, BERE Saccharomyces cerevisiase |2 5,
L 72 NO @ A= plibst & AR B EIZ DT, NOAERL
ICBI5-3 2% (Mprl, Tahl8) O )y B 7 AT
BHIREEE % TR 4. SF25EE I, DT o
WHEBER 35 S a7z,

£ 37, Aspergillus fumigatus X° Candida glabrata\Z 2\ T
X, 7OE— % A A% L2 Tahl84 v v v 7 s
TOFEBIEIME TN ZIER L, BfiziTo72. 20
#i, C. glabrata ® Tah18FEBIFIHIME & A2 72 A T J&
FeEBR T, ¥PAERIMRE R L CHEDPEEIIRT LT
Wb Z e R L7z, £72, Cryptococcus neoformans |2
WCUE, MprlA vy u 7B Rk 2 F R L ) AT %
fTo7z. ZORE, 50COBT a v 7% L, BARKR
IyEVEEHERT I LR R L7z,

1%, Mprl, Tah18D {5 T- 0k, FENHIRR, #F
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M R AT, fIRANOLXVEERT S L &
b2, AMLVAMEZLR EORBAEZEIET LI LT, A
JRE 2 3T b Mprl R Tah1825NO O A it & A= Bl A%
REICRAG- 20089 DEREIT .

HRRE 13-4

YA ATV AHERFBEREAEZ > NTED
BERtEZhzFAL LRESERR ORRE

AR BT GRR LR RFBE R R 7ERE)
11 N R S S AR E AN P S
(TFERFEFE L Y 5 —)

Screening for antifungal proteins in mycoviruses
and development of antifungal agents

Hiromitsu Moriyama
(Graduate School of Agriculture, Tokyo University of
Agriculture and Technology)
Susumu Kawamoto, Tohru Gonoi, Akio Toh-e
(Medical Mycology Research Center, Chiba University)

A% S

FAFAA L ERAIZERT LA T 1)V A
Magnaporthe oryzae chrysovirus, MoCV1-A 7% 1 F2 i 12 xf
LT, WALEEIMH, FE R BRiLE o5 EF I
fill 2 EOEBFHEHS 2L/ TIEERANMLTEDY,
MoCVI-AW A VADBIET- A= F$ 55 VX0 ED
9B, XY FERE Saccharomyces cerevisiae D EAR T FEBLR D
FMICE D ORF 4 WY X0 e a—F$5 2
RO RIILTE .

AWFFEIZ BT, MoCVI-A ORF4% & & (820%%
&) B, v NIRIEIERERE Cryprococcus neoformans \ZX L T
bEBHEMNR A BT HDELOME 21T o7, JIIAE
HIZOWIEE THIZE SN2 C. neoformans 5B 5 — 12
MoCVI1-A ORF4% » 7 a2 FH ¥/ 25, /8
E:ADHL 7 HE— % — 034212 L 1), MoCV1-A ORF4
Y 37 BEEBLHERR S, ORFAFEBLD C. neoformans T,
R R LR B REORA, & L CORESHIER O
PHIAHERR T A 2 e T &7 (FERLL).

BAE, MoCV1-A ORF4IZBI L CTix, 78 v BE#EET

FBREFME LT, HHR O E S 22T A R
ToTBY, %, Eiis TS 172 0ORF4 Y » /¥
7 8% C. neoformans \ZHEHL S T2, R 97
ORF4% » 87 E a0 AR & 72 0 B IR
REEEBEILTWwEZW,

TARNVENWZEDRK &Y, BEAT L7253
JE B Aspergillus fumigatus \Z k53 % 172 7 HFFH 5E = B
e LT, I/ HBAZOWME TV — T3, A fumigatus %
G9HLT 2H ML~ A T 7 AV AOEEK & 2D
%, B E L E LT T 528, RIf7eiiE
WCBWTIE, 4 37 4 )V ABHRRLEEICHE L CE R
xR IToTWAE ., INE TOFEBRMIEOR L, 4o~
AT A NVAHKD 2AMRNAY / LD FE SN TH
N, 2oL, 2HEICELTIE, MEFHICEFHEZ D
T EREPHERTETBY, X1 I/ IVATH
% Partitiviridae J& & Chrysoviridae B\ SN2 0%, P
DI ANVA L FTFHUEIIRT PR —TIE R, HfETH
HIEDPHER SN T WA, v AEGem W2 EEBRTh
WEEOMFIRNEARENTEY , 5%, HERISHT
LAVERRRIEZ: 122 WTOMETR, Lk L 72 MoCVI-A
ORFADRNEE R EI2 D W T, LR Z i S5 2
ETHEMBL TV ZEDPEENS.

R

1) Urayama S, Fukuhara T, Moriyama H, Toh-e A,
Kawamoto S: Heterologous expression of a gene of
Magnaporthe oryzae chrysovirus 1 strain A disrupts
growth of the human pathogenic fungus Cryptococcus
neoformans. Microbiology and Immunology 58: 294-302
(2014).
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zeRE 13—5

JRIEM % B 9 % Aspergillus niger RUBESE
BEDT7 LIV EBIZFDRE

P FE—
(37 R F o B AR E 28T, BlE TR RAEE)

LG - BERS
(TFERFEFE L Y 5 —)

W % - &fE 0 (e SR

AN A F (T2 A EBFFERT)

P RRA - (I S7 R 6 i Bty e AR W 22T

N T - AR (=7 > — Y —RamERT)

Systematic screening of allergen genes of
pathogenic Aspergillus niger and domestic
Aspergillus fungi

Yoichi Kamata

(National Institute of Health Sciences, present address:

Iwate University)

Koji Yokoyama, Haruo Takahashi

(Medical Mycology Research Center, Chiba University)
Osamu Yamada, Toru Takahashi

(National Research Institute of Brewing)
Ruiko Hashimoto

(Chiba Prefecture Institute of Public Health)
Maiko Watanabe (National Institute of Health Sciences)
Yuji Kawakami, Kazuhiro Takahashi

(FCG Research Institute)

AT S

FFLME IR L) NI T TE 20T, fin
DO L, WEOM F, AHRCEWEOER: &
Zh7o L, NEOSER, SUbosk, £z, minE
FANFEWICREEE LT\ b, FEEE - B h e
ALY AT L, FERE - BEOEE RO FH OFRIEHR
BERIATOND 2 ETH Y, FEEEPREOHERORE
ERTAHIERERT L. F7o, RGN, X
FOBERMEET DI L2RT. $hbbEREZFHY
LEESHIIBVWTE, B-HMOREIZ, KEd»DORY
MICRBELZITHI LD, TULVF—EED, &

PEOERFE L CRAMSNTWE45H, NokEdr
ORMOBIEEZ DL THEHBROT LT YO %
MGEES AIITRIEEFRE N EE R 5. BUEE T, dspergillus
Sfumigatus\Z X % T LIV =i B RNO 7 L v
F— b LTELBIMENT VDAY, Eab LR &
NTVLERIEIZOWTIE, RS ENTWARW, K
WF 98 T3 dspergillus niger 5 & UBEERHR D RA T 57T
REOH LT LV VBnT %, 7/ AfEiE AR LT
FETADDE—ERELT, hETLLVTSYTF—%
N—ZAOVER L 7 ) AHADIHAFEEET L 72,

EB GRS REFT2T7 LIV Y T — 7 N— A
L, T LV UG L, YA MELA:. 20
BB TLVT Y OT LIV O EFHEL, 1) A
MZEML 2. BRI, 7LV F Y EETFORE
B, MIBZ T UL 7 VST EDPMEREN, HDH 0
&, IR SR S AL, MEEERE T LIV — LR
Zr S N7z BEIMTE T O IgE RS AT 5 L 25HEH
OOENTTLVE Y, BLXOHETVVIE Y F 237 )R
WIREZWIC E CIBHTETCWA T LA Y, A% &
AT AR b 2 W 7 BRIR RIS & o TO AR S
NITULVFE e LT, ZOMEI 37 Lz, 2
NHOFEREBIEL, 1 % —% v b ETCOREISHE
ETHLY, WETLVF Y F—F N—A%MEHEL /2.
Aspergillus IEEH 2DV TIE, ZD 2D ) AHHA
REENTVWSE ., LI ET LT Y F—F R—2
HOT LV Y BIETFICHAED S 5 BIn TR, 21
D Aspergillus B FR W 3 5 7> &9 7, BLAST MR % 17
W, FORERE T RX=AWIZEBIML, 7/ A&
BT 72 ATELENIZ L, HELZIET LIV
TFUT=FR=AL, — Y- N"—%FHL TORM%E
BT, WERETFRFRFOF—N—I R L, e
BT TWb .

AT —EN=2Z
AT LIS YT — % N — A http://fungusallergen.

agr.iwate-u.ac.jp/
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zeRE 13—6

RIEEE O mild heat stressic &9 FDIEFE
WY —H—~ADIGH

£ R @REEERT)

K — (fR R s )

A (SRR R ARE)

HAEHENG (THREEREEE L Y 5 —)

The search of mild heat shock response molecules
and application to a diagnosis marker for the

pathogenic fungi

Tamaki Cho (Fukuoka Dental College)
Junichi Nagao (Fukuoka Dental College)
Hironobu Nakayama
(Faculty of Pharmaceutical Sciences, Suzuka University
of Medical Science)
Hiroji Chibana
(Medical Mycology Research Center, Chiba University)

ik AR S

A4 A 539C ~ 40C D iR 7 Nk (mild heat stress)
L CHEITREOGER Y LT 2 RBEENSH L. —
7T, v PAYREMARIZEGT 5 L ARIRIZ39TC ~40T 12
AL, TS E B EREOTHELSTTES L Z L
WHIBEN TS, $74bHE, mild heat stress (X & ML
WCEELRAEYEELFET L L EZOND. FFEEE
Candida albicans 7571 7 — 7 ) 7 EEEZREIINA F 7 1
WAEB LR T, 5N F 7 104 L) Bl
TEREIZ &0 SR 2 7R 3 O & SRR B CRIEAL
SNTWD ., FxlE, C albicansDINA T 7 4 )V DI
DOPER AR Z37C GEEAREM L) £39C, 41T (%
BURILAY) & IEBWGT L7z, FoiEE, HilgEES il
EEDOIN T 7 X AXI66E, TV T AT HE— VAR
EHOT NSV —VIEAEL3TC &L TS
FnENHML7 (Cho Tetal, 2012). E5IZZDIRE
TCIERABENLDNA 7 1)V A% 2 A A
Bl NIz, C albicansDINA T 7 4 WV DIERAZXT T 5
JICLICORMEDEELHRL 202, x4 70T L
AN & B RN 2 BIE TR 21T o 72 ZOFER,

ICTONAF T 4 IV AHAZHARZIC DA T 7 4 )V
AT, 2 COiREE TR A 5 &1
BAETH558 I S 4L, — 5 T39CTIT BV THIA IR
W7a3REy v 37 BIRTFOFRHD»EL o7z RRFFEIC
BT % mild heat stress (375 EOFEPIH A HEL 725 D
T, ZO L) BT CAHT A MEER OMIzRE &
HE, MESEOFN =M zs L Bbhs.

zeRE 13—7

Schizophyllum commune [ & 2 REXHREE
{4 B = X L DR

B — (TRRFERFBEERTER)
Exd B (TERFEZHHIERE)
R L (TRERE R bR A 7E R
BRI (HILHERY)

BHwWE (TERFHEREEEL Y5 —)

Roles of sensitization to Schizophyllum commune
in the development of severe asthma

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

A% S

HWAORSE, BIEIHEOEMELICHEG§5 2 L8
MoENTwab. 2xuy s (SC) FhiE, 7L v¥—1k
SAELMERAE (ABPM) OSEICEYS 5 2 L
ENTWVLEEZH, TN F T SCHRMPEDOR)ZE
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M7 A7) — = 7 TEOE I, S8
5 SCRBAERIEAMTH 5. Fexlx TN E TORFEILE
(12 & ) SCIZ & 5 ABPMUAEFH MLF & v T EEHUR 2 48
FFEL, ZOEEGEE T SCHRIHUENE
ELISA#: % fEsr L 7. S OELISAE = v T BERE
2BV 2 AR & MET L 7o/ R, 474 088 (Step2
6 %, Step3 294, Stepd 1244) v, 4 %73 SCH#¥¢1) IgG
bk, 6 A SCHEMIGERETH 52 LWL L
otz & 5T SCHR R RYBUMR 1tk i EUEE & 1 1 i .
B OWFIRBRRE 2 FL L 724553, SCHERE9 IgE By i &L
BE IR B R E B L 1B (FEVL0) A E
WIKTN LT Z Wb nL oz,

N ETOHRE TS EEEEDE LT 5 i HEF 12
BT, BEOERIZBESLE L TW M2 E 51
72720, RFETIEZTARVENVA, oI, TIVT
VF ) T SRR IgEEOR e mET Lz, £
DFEA, SCHREF IgE HUikby M B8 13, Bt 28
BB LA EIS 77\/\)1/3F)I/erﬁ57b‘ﬁ—h I LT
Wb ZEPWL LR oIz SHKIESCIEAEA N EEHE

2B BIFREEREARN T MO L 72 ’FCTh 5 0B D,
PIRE R LSBT P LE L ZER SN,

WzeRE 138
BEEMERME L EMEERI OB

T Ha#E (THERFEREENE L Y 5 —)
IR, AR
Clai: P VNN S 2T )

Development of antifungal agents from marine
microorganisms

Tohru Gonoi
(Medical Mycology Research Center, Chiba University)
Jun'ichi Kobayashi, Takaaki Kubota
(Graduate School of Pharmaceutical Sciences, Hokkaido
University)

TEADE S
IHE TR L 72 Agelas & DA & ) HEEL 7270 € ¥
— )77 a4 F Nagelamide ¥, Amphimedon )& O il

62 TR BREAEL Y Y —His

IDHBELZ~Y I TNV A EA F Zamamiphidin A,
Hyrtios & DA & YV HBE L 724 > F— V7 VA ua A F
Hyrtimomine 8, Plakortis |% O & 1) Bl L 724 F 1)
¥ > Manzamenone £, Spongiidae F DA & 1) HLgk L 72
A BT/ A F Nakijiquinone S 3 & U8 Nakijinol C 7% 5
T v F L IENiER A Taurospongin 012, FLH
L OPERTEESRO Sz,

SR, FREOSWIRERG T 2R SLEW OHRE

2k L TIT) PETH 5.

HREH

1) Kubota, T, Ishiguro, Y.; Takahashi-Nakaguchi, A.;
Fromont, J.; Gonoi, T.; Kobayashi, J: “Manzamenones
L-N, dimeric fatty-acid derivatives from an Okinawan
marine sponge of the genus Plakortis”. Bioorg. Med.
Chem. Lett. 2013, 23: 244-247.

2) Kubota, T.; Kamijyo, Y.; Takahashi-Nakaguchi, A.;
Fromont, J.; Gonoi, T.; Kobayshi, J: “Zamamiphidin
A, a new manzamine related alkaloid from an Okinawan
marine sponge Amphimedon sp.” Org. Lett. 2013, 15:
610-612.

3) Tanaka, N.; Asai, M.; Takahashi-Nakaguchi, A.; Gonoi,
T; Fromont, J.; Kobayashi, J: “Manzamenone O, new
trimeric fatty-acid derivative from a marine sponge
Plakortis sp.” Org. Lett. 2013, 15: 2518-2521.

4) Tanaka, N.; Kusama, T.; Takahashi-Nakaguchi, A,
Gonoi, T.; Fromont, J.; Kobayashi, J: “Nagelamides
U-W, bromopyrrole alkaloids from a marine sponge
Agelas sp.” Tetrahedron Lett. 2013, 54: 3794-3796.

5) Tanaka, N.; Momose, R.; Takahashi, Y.; Kubota, T;
Takahashi-Nakaguchi, A.; Gonoi, T.; Fromont, J;
Kobayashi, ]J:
alkaloids from a marine sponge Hyrtios sp.” Tetrahedron
Lett. 2013, 54: 4038-4040.

6) Tanaka, N.; Kusama, T.; Takahashi-Nakaguchi, A;
Gonoi, T; Fromont, J.; Kobayashi, J: “Nagelamides

“Hyrtimomines D and E, bisindole

X-Z, dimeric bromopyrrole alkaloids from a marine
sponge Agelas sp.” Org. Lett. 2013, 15: 3262-3265.

7) Tanaka, N.; Momose, R.; Takahashi-Nakaguchi, A.;
Gonoi, T; Fromont, J.; Kobayashi, J: “Hyrtimomines,
indole alkaloids from Okinawan marine sponges Hyrtios
spp.” Tetrahedron 2014, 70: 832-837.
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8) Suzuki, H.; Kubota, T.; Takahashi-Nakaguchi, A, dimeric bromopyrrole alkaloids from a marine sponge
Fromont, J.; Gonoi, T.; Kobayashi, J: “Nakijiquinone Agelas sp” Org. Lett. 2014, 16(15): 3916-3918.
S and nakijinol C, new meroterpenoids from a marine 10) Kubota, T.; Suzuki, H.; Takahashi-Nakaguchi, A,;

sponge of the family Spongiidae” Chem. Pharm. Bull. Fromont, J.; Gonoi, T.; Kobayashi, J: “Taurospongins B
2014, 62: 209-212. and C, new acetylenic fatty acid derivatives possessing a
9) Kusama, T; Tanaka, N.; Sakai, K.; Gonoi, T.; Fromont, taurine amide residue from a marine sponge of the family
J.; Kashiwada, Y.; Kobayashi, J: “Agelamadins A and B, Spongiidae” RSC Advances 2014, 4: 11073-11079.
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PRk 25 4R JE[EAIAT - JERIESERT FE &
2013 Fiscal Year Cooperative Research Meetings Report

xR —1
RERIER 7

Jga—nNIbxy NT7—97 #—5.142013

INARK S (TEERERFBEHEA I FERE)
R (TRERFEREREHE IR
ARG (TR KRS 7Eke)
KIUDEHE (TERFEREEN LY 5 —)
NA e (THERFEEREENE L Y 5 —)
B (TERERHEENEL Y S —)

Infectious diseases research network forum 2013

Tomoko Yamamoto, Akiko Takata, Keiji 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)

MREBR

THERFFENTHED 5N TV B S L OIRGSEZEIC
DWTINBEAY bT—24bL . ER LD L —
K7y 7% B L COMEEEDR OB S e [T3ERE
JEGSERZER v T —2] THHH, E2REE %545
ERILFR25EITH30H () IS FEERFIRFTI120/
R E (EIHERRATIZEMIT 1R ICTH#EES L
7oL Ao [FNOWZER v M7 — 214k 25 & 5124
JBEE ., £F S SICEBEN R EIYEVIZEDO A~ v b T — 2
ftx BiFL . x0akd [BIGENFR 70— Vv A4y b
T—=27 7% =T h] EEFEINT. NHEIZENOKGE
W7 v — 712 X o —igEE (8 ) 12Nz, $—#
TG L TB SN B ERNID 4 B DI X B
EAFTHI, X/ O —NVOZARRICSAED LWVWHE
Lol BIMEIXI8AIEL . &% L CTIEHIC

I GEmSITbNIz. b, 7077 03U TOEDS
NTH5.

B2 D54
WA S (FEERIEbE #d%)

ryiarl

JER: AR AL
(Z2NAF Ty 7 (B <4377 AEGHE
et v —E)

OHEREE (BFHMEmREE %)

[NEH R R BT 7 F & HANOE AR HIZ

M4 A H%e

ViR 3E (RS R/ ESe ke Bl

[ A R A 2 D Bl 1)

— R RS ENC X B g & —]

B EiE—3 (BEgelE Bh#0

[b 3V 7T X< WHEARIE R 95 O SR RE AT

—rENA v ETHIAOERE—

Bl R 1

R T A (BEREENEE Y 5 —  d#dR)
SR (ENLEGWENTZET £8&)

(&G 0212 51 % INKT g o 155

R 2
JEE © GHESFRAT CREERTZERE #d%)
A F]
(German Rheumatism Research Centre Berlin,
Department Head)
&G % fLE T 55

twiar2

JEE el E (BERESMRL Yy —  dEEdR)
AR GEFERRE  dEEdR)
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[BAF2E 7 A )V 223§ % BRI B 2R 0202 B mEIT GEEpigEbE  dEBdR)

FINEB (BERARFRERES R IER #d%)
Tl e 3 (RIS 7 2 VR AR L 72T M i &
HERe - N\apdnc By (BEaEmfsehbe  dE#d%) Z N5 QIR T OHLEL
W CRECORABADINIEZETT  #d%)
[ AL DNA 3 — 7 v ¥ % B 72 e i oe | B EE ="

T2
viar3 (EREAMEL Y ¥ — R, HRRPHEHR, HA
HER oRIER (RREENEL Y5 —  #d%) AW RL R e T RS P

Vi B (ERWEER Y vy —  dEEER)

[CEIL 7 F > & B RGP A%

VHHEER] (FEAFbE  #0%)

[7 LIV F =PSB RSS2 5 S e
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2014 Scientific Meetings & Seminars

HRURFERHAZERT - TR ER AL
& — SR - EEPEIRTESE  PR25EE

[P 0]
BRHERRSE & TRASFIHESER L > 5 — L 0
A NS &

Tl R

aHwE
(TFERFEREFIEL > ¥ —
Katsuhiko Kamei

EREOBIR & R

i)

BH#—

CRECORZEEREATIIETT % B#0%)

Hase Koji

BNMIE N £ B RS AMEERTERT

TRAFHEREAEL > & — SRS

[ S —

(TEERFREEBEE AT e bE

Koichi Hirose

"Zx ey (Schizophyllum commune) 55 HIIgE
PUrRillE ELISA E:12 & 2 Wi BAERE 12 B 1) 2 AR
DR

HEHIZ)

ARILHRAE

CREU R TRE R b

Hiromitsu Moriyama

AT AV ARRHBIUREE S >3 O H
&R L 7-HURE A EC R o B 3E

HEHIZ)

LINTHIE

(TEERFERFERER AR EER %)

Akira Matsuura

“Cryptococcus neoformans D¥EF73 77/ K422 ALHEAE D
SRR - N R & L 2o BlG RN 2 B i
LCT-="

PR S
El@i3EpNEy N i
Takaaki Kubota

WA R FA L LI ER A O E”

HEHIZ)

G - I SEIR I SE s -

e N il

(LB RZ %)

Junji Inokoshi

BT AV AH % o &L 72 RNA T E o
A7) ==

Hig HH i —

(i FH PR At A K2

Kenichi Inada

AN ARG AP NTERR S NS BT A v R
7 — 7 O E FIIEDS B~ — T — &
RN O] "

HEHIZ)

VLT, Lucky Ronald Runtuwene

(KGR dEgdZ, KRS RFkAE)

Yuki Eshita, Lucky Ronald Runtuwene

0 AR R L 72U B 0720 O
HEMERY S BB R TR

N1

(ERUKZEERENIZERT  KEEREAE)

Ryo Ogawa

“Molecular Structure of Herpesviruses by Cryo-Electron
Microscopy”
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QLI =5 ZNE S YN A =)

Taku Kureha

W bRz I 81 A CCRA-NOT #H & 1R oo £ B
FIEFROMI"
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Katsuhiko Kamei
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